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®enepanbHas paboyas mporpamma Mo yudeOHomy mnpeametry «HHbopmaTukay
(6a30BBINi  ypOBEHB) (Jajgee COOTBETCTBEHHO — TMporpamMma 1o HH(pOpMaTHKE,
WHPOpMATHKa) BKIIOYACT TMOSCHUTEIBHYIO 3aIlUCKy, COJACpXaHHEe OOydYeHUs,
IUIAHUPYEMBIE PEe3yJbTaThl OCBOEHHUS MPOTrpamMMbl MO HMH(POPMATHKE, TEMATHUECKOE
TUTAHWPOBAaHKE, TIEpEeUYCHb (KOAU(PUKATOP) PACTIPEISICHHBIX IO KJIaccaM MPOBEPSIEMBIX
TpeOOBaHUIl K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa30oBaTENbHON MpOTpaMMbI
OCHOBHOT0 00111eT0 00pa30BaHUs U AJIEMEHTOB COJIEpKaHusl M0 HHPOPMATHKE, TTEPEUCHb
(komudukatop) MpoBepsEeMbIX TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO 0OIIEro OOpa3oBaHHUs W DJIEMEHTOB
coJiepkaHus 1o HH(OpMaTHKE.

HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1o uHGOpMaTHKE Ha YpPOBHE OCHOBHOTO oOLIeEro oOpa3oBaHMs
COCTaBliecHa Ha OCHOBE TpeOOBaHMH K pe3ylbTaTaM OCBOCHHS OCHOBHOU
o0Opa30BaTeNbHOM MPOrpaMMbl OCHOBHOI'O OOIIEro 0Opa30BaHHUsA, NPEICTaBICHHBIX B
DI'OC 00O, a Takxke penepaibHON paboyeil MporpaMMbl BOCITUTAHUS.

[IporpamMma mo mHpOpPMATHKE JAeT MPEACTABICHUE O IENAX, OOIIeH CTpaTeruu
oOy4eHusi, BOCIUTAHUS U Pa3BUTUS OOYYAIOIIUXCSA CpeAcTBaMH HHGOPMATHKU Ha
0a30BOM  ypOBHE, YCTaHABIMBAeT 00sA3aTeIbHOE MPEIMETHOE  COJACpIKAHHE,
peayCMaTPUBAET €r0 CTPYKTYPUPOBAHUE 10 pa3JieiaM U TEMaM.

[IporpamMma 1o wHPOpPMATHKE OMPEAENSET KOJIWYECTBEHHBIE M KadeCTBEHHBIE
XapaKTePUCTHKU y4eOHOTO MaTepuala JJisi KaKI0ro roja U3ydeHHs, B TOM YHUCIIE s
COJIEPKaTEeIbHOIO HANIOJHEHUs Pa3HOTO BUJA KOHTPOJS (IMPOMEKYTOUYHOW aTTeCTalluu
00y4Jaromuxcsi, BCEPOCCUUCKUX MPOBEPOYHBIX pPa0OT, TOCYAapCTBEHHOW HWTOTOBOMU
aTTECTAllUHN).

[IporpamMma no uH(OpMAaTHUKE SIBISIETCS OCHOBOM MJIsi COCTaBJICHHS aBTOPCKUX
y4eOHBIX MPOTrpamMM, TEMATHIECKOTO TUTAHUPOBAHMSI Kypca YUUTEIIEM.

HenssmMu m3yuyeHus: uHGOPMATUKKA HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
SBIISTFOTCSI:

(¢opMuUpOBaHHE OCHOB MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs Haykl HWHGOPMATUKH, JOCTHKEHHUSIM HAyYHO-TEXHUYECKOIO
nporpecca ¥ OOIIECTBEHHOM TPAKTHKH, 3a CYET pa3BUTHS TPEICTABICHUHN
00 mHpoOpMaIMU Kak O Ba)XKHEWUILIEM CTPATETHMYECKOM pecypce pa3BUTHS JUYHOCTH,
rocyapcTBa, OOIIECTBAa, TMOHUMAaHHWS pPOIM  HHPOPMAIIMOHHBIX  IPOIIECCOB,
MH(GOPMAITMOHHBIX PECYpPCOB U MHPOPMAITMOHHBIX TEXHOJIOTHHA B YCIOBUAX IHU(PPOBOIA
TpaHchOopMaIi MHOTHX cep KU3HH COBPEMEHHOTO 00IIECTBa;

o0OecrieyeHUe  YCIOBUHM, CIOCOOCTBYIOIIMX  PAa3BUTHUIO  AJITOPUTMHUYECKOTO
MBIIUICHUSI KaK HEOOXOIUMOro yCIOBUSL TNPO(PECCHOHANBHON JEATEIbHOCTH B
COBPEMEHHOM  HMH(GOPMAIIMOHHOM  OOIIECTBE, MPEANOJaratouiero CrnocoOHOCTh
oOyyaronierocsi pa30uBaTh CJIOKHBIE 33]]a4 Ha 0oJiee MPOCThIE 110/13a/1a41, CPABHUBATD
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HOBBIE 33/1a4M C 33Ja4aMM, PEIICHHBIMH paHee, ONpEeAeNATh LIaru JJisl AOCTH)KCHUS
pe3yibTaTa U Tak Janee;

dbopMupoBaHWEe W  pa3BUTHE KOMIIETCHIIMA OOydJalImuXcsi B  00JacTH
UCIIOJIb30BaHUS HMH(POPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, B TOM YHCIE
3HaHWM, YMEHM M HaBBIKOB palOTbl ¢ HH(pOpMaLUEH, MPOrPaMMUPOBAHUS,
KOMMYHHUKAIIMM B COBPEMEHHBIX IU(MPOBBIX Cpelax B YCIOBUSAX OOECIeUYeHH s
nH()OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH 00YYaromerocs;

BOCITUTAHUE OTBETCTBEHHOTO M HM30MPATENHLHOTO OTHOLIEHUS K HMH(POpMALUU C
y4eTOM TIPABOBBIX M HJTHUYECKUX aCIEKTOB €€ paclpoCTpaHEHUs, CTPEMIICHUS K
NpOJOHKEHUIO  oOpazoBaHusi B oOmactTd  WHGOPMAIMOHHBIX  TEXHOJOTHH U
CO3UIaTEIbHOMN IEATENbHOCTH C IPUMEHEHUEM CPEACTB MH()OPMALIMOHHBIX TEXHOIOTUH.

HNupopmatrka B OCHOBHOM 00111eM 00pa30BaHUM OTPAXKAET:

CYITHOCTb HHPOPMATHKHU KaK HAYYHOU AUCIUILINHBI, U3y4aroIie 3aKOHOMEPHOCTH
OPOTEKAaHUs M BO3MOXKHOCTM aBTOMAaTH3allMd HMH(POPMAIIMOHHBIX IPOIIECCOB B
Pa3IMYHBIX CUCTEMAX;

OCHOBHBIE 00JIaCTU MPUMEHEHUSI THPOPMATHKHU, IPEKIE BCEro HH(POpMaLlMOHHBIE
TE€XHOJIOTUH, YIIPABICHUE U COLMANBHYIO CPEpY;

MEXIUCUUIUIMHAPHBIA ~ XapakTep  MHQOpPMAaTUKU U HHPOPMAIMOHHOM
JESITETTLHOCTH.

N3ydyenne nH(OpPMATUKU OKa3bIBae€T CYLIECTBEHHOE BJIMSHHE Ha (OPMUPOBAHME
MHUPOBO33pEHUSI 00YYAIOIIErocs, €ro >KU3HEHHYIO IO3ULHUI0, 3aKIa/JbIBAET OCHOBBI
MOHMMAHUS TPUHIHUIOB (DYHKIIMOHUPOBAHUS M WCHOJIB30BaHUS HH(DOPMAIIMOHHBIX
TEXHOJIOTMH KaK HEOOXOJMMOT0 MHCTPYMEHTa MPAaKTUYECKU JII0OOH NeATeNbHOCTH U
OTHOTO W3 HaumOoJee 3HAYMMBIX TEXHOJOTHYECKUX JOCTKEHUH COBpEMEHHOU
OUBMWIM3AlMK. MHOTME NpeAMEeTHbIE 3HAHUS M CIOCOOBI AESTENbHOCTH, OCBOEHHBIE
oOy4aroImuMuUCs NMPU U3YYEHUH HHPOPMATHKH, HAXOASAT NMPUMEHEHHE KaK B paMKax
o0pa3oBaTeNpHOTO TMpollecca MPU H3YYCHHH APYTUX TMPEAMETHBIX o0iacTel, Tak
U B UHBIX )KU3HEHHBIX CUTYalUsX, CTAHOBSITCS 3HAUMMBIMHU JUIsl POPMHUPOBAHUS KAUECTB
JUYHOCTH, TO ©€CTh OpPHUCHTHPOBaHK Ha (POPMUPOBAHHUE METANPEAMETHBIX U
JMYHOCTHBIX PE3YJIHTaTOB O0yUEHUSI.

OcHoBHBIE 3amaun ydeOHOrOo mnpenmera «MHbopmarnka»y — cPopMHpPOBATH Y
00yYaroIIMXCS:

NOHUMaHUE MPUHIIMIIOB YCTPOUCTBA U (DYHKIIMOHUPOBAHUS OOBEKTOB LIU(PPOBOTO
OKpYXCHHsI, TIPEICTaBJICHUS OO0 HCTOPUM W TEHACHUMUAX pPa3BUTHS HHPOPMATHKU
nepuo/ia 1udpoBoil Tpanchopmaluu COBpeMEHHOTO OOIIIECTBA;

3HAaHUSA, YMEHHUS U HABbIKM TPaMOTHOM IOCTAHOBKHM 3aJ]lad, BO3HHUKAIOLIUX B
MPAKTUYECKOM JEeATENbHOCTH, ANl HUX PEIIeHUs C TMOMOIIbI0 HHGOPMAIIMOHHBIX
TE€XHOJIOTUN, YMEHUS U HABBIKK (HOPMATIM30BAaHHOTO OMKCAHUS MOCTABIEHHBIX 3a]1ay;

0a3oBbie 3HaHUS 00 WHPOPMANMOHHOM MOJICTUPOBAHUHA, B TOM YHCIIC
0 MaTeMaTH4eCKOM MOJIEIHUPOBAHUY;



3HaHHE OCHOBHBIX QJITOPUTMHUECKHUX CTPYKTYpP M YMEHHE MPUMEHSTh 3TU 3HAHUS
TUTSL TIOCTPOCHHUS aJITOPUTMOB PEIICHHS 33/1a4 TI0 UX MaTEMaTHYECKUM MOJICIISIM;

YMEHHS ¥ HABBIKH COCTABJICHHSI MPOCTHIX MPOTPAMM MO MOCTPOCHHOMY aJTOPUTMY
Ha OJTHOM U3 A3BIKOB MIPOTrPAMMUPOBAHMSI BHICOKOTO YPOBHS;

YMEHHS ¥ HaBBIKU 3((EKTUBHOTO MCIOIB30BAHUS OCHOBHBIX THIIOB MPHUKIAIHBIX
nporpamMM (MIPHJIOKEHUH) OOIIEro Ha3HadYeHHUs W WH(OOPMAIMOHHBIX CHUCTEM IS
pelleHHsT C HMX TMOMOIIBI0 TMPAKTUYECKUX 3a]ad, BIaJeHHE O0a30BBIMH HOpPMaMH
WH(GOPMALIMOHHON ITUKH U MIpaBa, OCHOBaAMH WH()OPMALIMOHHON OE30MacCHOCTH;

YMEHHE TPAMOTHO HHTEPIPETUPOBATH PE3YIbTATHI PEIICHUS MPAKTUICCKIX 337024 C
MOMOIIbI0 WH(MOPMAIMOHHBIX TEXHOJIOTUH, MPUMEHITh TOJIyYeHHBIC PE3yJIbTAThI B
IPAKTHYECKOH eATEIbHOCTH.

[enn u 3agaud u3ydyeHUs UHEOOPMATUKM HAa YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMs OMPEICISIIOT CTPYKTYPY OCHOBHOTO COJEpXKaHHUS Y4eOHOTO mMpeamera
B BUJIE CJEAYIOLIUX YETHIPEX TEMATUUECKUX PaA3/IENIOB:

1 poBas rPaMOTHOCTb;

TEOPETUUECKHE OCHOBBI UH(POPMATUKH;

QJITOPUTMBI U TIPOTPAMMHUPOBAHUE;

MH(POPMAILIMOHHBIE TEXHOJIOTUH.

OO111ee ynco 4acoB, peKOMEHAOBAHHBIX JUIsl U3y4eHUsl HH(OPMAaTUKUA Ha 0a30BOM
ypoBHe, — 102 yaca: B 7 kiacce — 34 gaca (1 wac B Henemo), B 8 kimacce — 34 daca
(1 gac B Henent0), B 9 knacce — 34 yaca (1 yac B Hezelo).



COILEPKAHUE OBYYEHMUSA

7 KJIIACC

HMudposast rpaMOTHOCTH
Komnwvromep — ynugepcanvrnoe ycmpoucmeo oopabomku OaHHbIX.

KoMmmbroTep — yHHBEpPCAJbHOE BBIYHMCIUTEIBHOE YCTPOMCTBO, pabOTarouIee 1Mo
nporpaMme. Tumbl  KOMIBIOTEPOB: NEPCOHAIBHBIE  KOMIIBIOTEPBI, BCTPOCHHBIE
KOMITBIOTEPBI, CYIIEPKOMITBIOTEPBI. MOOMIIBHBIE YCTPOKCTBA.

OcHOBHBIE KOMIIOHEHTHI KOMIIBIOTEpA U UX Ha3HaueHue. [Iponeccop. OnepaTuBHas
Y JIOJTOBPEMEHHAs MaMsTh. Y CTPOMCTBA BBOJAA M BbIBOAA. CEHCOPHBINM BBOJ, JATUYMKHU
MOOMJIBHBIX YCTPOUCTB, CPEACTBA OMOMETPUUECKOIN ayTeHTU(PHUKALIUN.

Hcropust pa3BUTHs KOMIIBIOTEPOB M IMporpamMmMHOro odecrneudenus. llokoseHus
KOMIIBIOTEPOB. COBpEMEHHBIE TEHACHIIMY Pa3BUTHSI KOMITBIOTEPOB. CyIepKOMIIBIOTEPHI.

[TapannenbHble BBIYUCICHHUS.

[Tepconanbubliit KoMIbIOTEp. [Iporieccop u ero xapakTepUCTUKH (TaKTOBAs 4aCTOTa,
paspsiiHoCTh). OmnepatuBHas naMsTh. JlolroBpeMeHHasi mamsiTh. Y CTPOICTBA BBOJA U
BbIBOZa. O0BEM XpaHUMBIX JIaHHBIX (OMEpaTMBHAS MaMATh KOMIIbIOTEPA, KECTKUU H
TBEPAOTENbHBI JUCK, IMOCTOSIHHAs MaMsiITh cMapTdoHa) U CKOPOCTh JOCTyHa IS
Pa3IMYHBIX BUJIOB HOCUTEIICH.

TexHnka 0€30MacCHOCTH U MpaBUiia padOThl HA KOMITBIOTEPE.

IIpoecpammul u Oanmvie.

[Iporpammuoe  oOecrieueHue  KoMmmbloTepa.  [IpukiiamHoe  mporpaMMmHOe
obecrnieuenue. CucremHoe nporpamMmmHoe obecriedueHrne. CHUCTeMbl TPOTrpaMMUPOBAHMUS.
[IpaBoBass oxpaHa mporpaMMm H JaHHBIX. becmiatHble W YyCIOBHO-OECIJIaTHBIC
nporpammbl. CBOOOAHOE MTpOrpaMMHOE OOeCIieYeHHE.

@aitnbl 1 manku (katanoru). [punnunel noctpoenus (aitoBeix cucteM. [lomHoe
ums (aitna (manku). [lyts k ¢aitny (manke). PabGora ¢ ¢aitnamMmu M Katajoramu
CpEACTBAMH ONEPAUMOHHOM CHUCTEMBI: CO3[aHUE, KONUPOBAHUE, IIEPEMELICHHUE,
nepeuMeHOBaHNe U ynajaeHue ¢aiaoB u mamnok (kartajgoroB). Tumbl daiiinos. CBoiicTBa
daiinoB. XapakTepHble pa3Mepbl (ailioB pazIUYHBIX THUTMOB (CTpaHUIIA TEKCTa,
ANIEKTPOHHAsT KHWra, (oTrorpadus, 3amuch MECHU, BUICOKIHUIM, MOJIHOMETPAKHBIN
bunpMm). ApxuBainus AaHHBIX. Vcmosb30BaHME MpPOTpaMM-apXxuBaTOpoB. DailioBbIi
MeHekep. Ilonck ¢aimoB cpecTBaMu ONEPATMOHHON CHCTEMBI.

KomribrotepHasie BUPYChl U JIpyrue BPEIOHOCHBIE mporpammsl. [Iporpammel miis
3alIUTHI OT BUPYCOB.

Komnvromepuuvie cemu.

OObenuHenre KommbloTepoB B ceTh. Cerb MHTepHeT. Beb-cTpanuiia, BeO-cailT.
CrpykTypa aapecoB BeO-pecypcoB. bpaysep. [louckossie cuctemsl. [lonck nnpopmanuu
M0 KJIIFOYEBBIM CJIOBaM U 10 W300pakeHuto. JlocroBepHOCTh MHGOPMALIMH, TOTYyUYEHHON
u3 HTepHeTa.

CoBpeMeHHbIE CEpBUCHI MHTEPHET-KOMMYHHKAIIUH.



CereBoil »THKET, 6a30Bble HOPMBbI MH(GOPMALIMOHHON 3TUKU W MpaBa Mpu padoTe
B UnTepHete. CtpaTernu 6e3onacHoro nosejeHus B MlatepHere.

Teopernyeckue 0CHOBBI HH(POPMATUKH
HUnghopmayus u ungpopmayuonusle npoyeccowi.

WNudopmanivs — 0HO U3 OCHOBHBIX MOHSATUH COBPEMEHHON HAYKHU.

Nudopmanus kak cBeleHUs, MpelHAa3HAUYCHHbIC JJI BOCIPHUATUS YEJIOBEKOM, U
uH(popMaIMs Kak JaHHbIE, KOTOpbIe MOTYT ObITh 00pabOTaHBl ABTOMATHU3UPOBAHHOU
CHUCTEMO.

JIuCKpeTHOCTh JaHHBIX. BO3MOXXHOCTbH ONHMCAHHS HENPEPHIBHBIX OOBEKTOB U
IIPOLIECCOB € IMTOMOUIBIO TUCKPETHBIX JaHHBIX.

NupopmalilnoHHbIE MPOLECChl — MPOLECCHl, CBSI3aHHBIE C  XPaHEHHEM,
peoOpa3oBaHUEM U NIepeaaveii JTaHHBIX.

lIpeocmasnenue ungopmayuu.

CumBoi. Andasur. MoutHocts andauta. PazHOOOpas3ue SA3bIKOB U ai(aBUTOB.
EcrecTBeHHbIE U (pOpMaTIbHBIE SI3bIKHA. AJI(ABUT TEKCTOB HA PYCCKOM si3bIKE. /[BOMUHBIN
andasut. KonnuecTBo BCEBO3MOXKHBIX CIOB (KOJOBBIX KOMOMHAINKM) (PUKCHUPOBAHHON
JUIMHBL B ABOMYHOM aidasurte. lIpeoOpazoBanue m000ro anpaBuTa K JBOMYHOMY.
KonuyecTBOo paznuyHbIX CIIOB (DMKCUPOBAHHOW JIMHBI B alipaBUTE OMNpPEACICHHOU
MOIIIHOCTH.

KoaupoBanue cMMBOJIOB OAHOTO alipaBUTa C MOMOULIBIO KOJIOBBIX CJIOB B JPYrOM
andaBuTe, KOJAoBas TabIUIA, JSKOIUPOBAHUE.

JBonunblii koa. IIpencraBieHre 1aHHBIX B KOMIBIOTEPE KaK TEKCTOB B JBOUYHOM
andasure.

NudopmanimoHHblii 00beM JaHHBIX. BUT — MHUHMMalIbHas €IUHULA KOJIMYECTBA
uH(popManuu — IBOMYHBIA pa3psa. EquHunel nsmepenuss HHPOPMALMOHHOTO o0beMa
JaHHBIX. buT, 0aiT, KUI00AaNUT, MeradalT, ruradamT.

CkopocTh mepenayd JaHHBIX. EJMHHUIBI  CKOPOCTH MEpeJadyd  JIaHHBIX.

Komupoanne tekcroB. PaBHomepHbii kon. HepaBHomepHbii kox. Koauposka
ASCII. Bocemubutaeie koaupoBku. Ilonstue o komgupoBkax UNICODE.
JlexonupoBaHue COOOIIEHUH C HUCMOJIb30BAaHUEM PABHOMEPHOIO M HEPaBHOMEPHOI'O
kozaa. IHpopMalMoHHbII 00BbEM TEKCTA.

Hckaxxenue nndopmanuy npu nepeaaye.

O6uiee npeacTaBiaeHUe 0 HU(GPOBOM MPEICTABICHUN ayTMOBU3YAJIbHBIX U IPYTUX
HETIPEPHIBHBIX TAHHBIX.

Konuposanue ngera. I{Betosie moaenu. Monens RGB. I'myOuna xoaupoBanus.
[Tanmarpa.

PactpoBoe u BekTOpHOE TmpeacTaBiacHUE u300pakeHuil. [Imkcens. OreHka
UH(OPMAIITMOHHOTO 00beMa rpaduYecKUX JAHHBIX JIJISl PACTPOBOTO N300pAKEHUS.

Konuposanue 3Byka. Pa3psanHocTs 1 yactora 3anucu. KomyecTBo KaHaJIOB 3aIKCH.

OneHKa KOJIMYECTBEHHBIX TAPAMETPOB, CBA3aHHBIX C IPEICTABIICHUEM U XPAaHEHUEM
3BYKOBBIX (DaiiJIoB.



HNudopmanroHHbIE TEXHOJIOIMH
Texcmosgvie OOKyMeHmbi.

TexcToBblE JOKYMEHTBI U UX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHuLa, ab3all, cTpoka,
CJIOBO, CHMBOJ).

TexcToBBIE  Tporeccop  —  HUHCTPYMEHT  CO3JaHHs,  PEAAKTHPOBAHUS
u (¢opMmatupoBaHusi TekcToB. IlpaBuna HabOopa Tekcra. PemakTupoBaHHE TEKCTa.
CpoiictBa cumBosioB. lpudr. Tumsr wmpudroB (pyOneHble, ¢ 3aceuKkamu,
MoHommpuHHbIe). [lomyxupHoe n KypcuBHOe HauepTanue. CBoiicTBa ab3alieB: rpaHUIIb,
a03alHBId OTCTYI, WHTEpBaj, BblpaBHMBaHHE. [lapamerpsl cTpanunel. CruneBoe
¢dopmatrupoBaHue.

CrtpykrypupoBaHue HWHPOpPMAIMK C  TOMOIIBIO CHOUCKOB W  TaOJwIL.
MmuoroypoBHeBbIe criickd. Jlob6aBiieHne Tabnnil B TEKCTOBBIE JJOKYMEHTHI.

BceraBka u300pakeHUil B TEKCTOBbIE JOKyMEHThL. OOTekaHue H300paKeHH
TEKCTOM. BKiTIoueHue B TEKCTOBBIN IOKyMEHT AuarpamMm, GopMyIl, HyMepaluy CTpaHuIl,
KOJIOHTUTYJIOB, CCBUTOK M IPYTHX AJIEMEHTOB.

IIpoBepka mnpaBonmcanus. PaccraHoBka mnepeHOCOB. ['0JI0COBOM BBOJ TEKCTA.
OnTnueckoe pacno3HaBaHue TekcTa. KommbrotepHslii nepeBoj. Mcmosb3oBaHue
cepBucoB MuTepHeTa 1151 00pabOTKU TEKCTA.

Komnwvromepnas epaguxa.

3HaKOMCTBO ¢ TpaduueckuMu penaktTopamu. Pactpossie pucynku. Mcnonb3zoBanue
rpaguIecKuX MPUMHUTHBOB.

Onepauun pegakTUpoBaHusi rpaduyeckux OOBEKTOB, B TOM YHCIE HUPPOBBIX
dboTorpaduii: ©3MEeHEeHHE pa3Mepa, 00pe3Ka, TOBOPOT, OTpakeHne, padboTa ¢ 00IacTIMU
(BeImETIEHNE, KOMMPOBAHHWE, 3aJIMBKA I[BETOM), KOPPEKIHS IIBETa, SPKOCTH U
KOHTPaCTHOCTH.

Bexropnas rpaduka. Co3gaHue BEeKTOPHBIX PUCYHKOB BCTPOEHHBIMU CPEJICTBAMHU
TEKCTOBOTO MPOIECCOPa WIH APYTUX MPOTpaMM (TpujiokeHuii). J{o6aBieHre BEeKTOPHBIX
PUCYHKOB B JJOKyMEHTHI.

Mynvmumeouiinvle npesenmayuu.

[ToaroroBka MynbTUMeUHHBIX TTpe3eHTauid. Cnaiia. JlobaBieHue Ha ciaii TeKkcTa
U uzo0paxenuii. Pabora ¢ HECKOJIBKUMHU CllaiilamMu.

JloGaBieHue Ha cllaii]1 ay IMOBU3YaJbHBIX JJaHHBIX. AHUMAaLUs. [ unepcChlIKy.

8 KJIACC

Teopernueckne 0CHOBbI HHPOPMATHKH
Cucmemwi cuucieHus.

Hemno3uimonHueie W MO3UIIMOHHBIE CUCTEMBI cuucieHus. AndaBut. OcHOBaHUE.
PazBepnyrtass ¢opma 3anmcu uwucna. IlepeBox B JECATHYHYHO CHCTEMY YHCEII,
3allUCaHHBIX B JIPYTUX CUCTEMAX CUUCIICHMUSI.

PumMckas cuctema cuncieHus.



JlBonuHasi cuctema cuucienus. [lepeBoa mnenbix uncen B npeaenax ot 0 go 1024
B JIBOMYHYIO CUCTEMY CUMCIICHUs. BoceMepuuHas cucreMa cuncienus. [lepeBon uncen
U3 BOCBMEPUYHON CHCTEMBl B JBOMYHYIO U JECATHYHYKO CUCTEMBI U OOpaTHO.
[lecTHaguaTepuuHas cuctemMa cuucieHus. llepeBon yucen W3 MIECTHAALATEPUYHOM
CUCTEMBI B IBOUYHYIO, BOCBMEPUUYHYIO U JIECATUUHYIO CUCTEMBI U OOPaTHO.
ApudmeTrueckue onepanuy B JBOUYHON CUCTEME CUUCICHHUSL.

Dnemenmuvt Mamemamuyeckoul 102UKuU.

Jlornueckue BBICKA3bIBaHMS. Jlornueckue 3HAYCHUS BBICKA3bIBAHUH.
DJieMeHTapHbIe 5 COCTaBHEBIE BBICKA3bIBAHUSL. Jlornueckue oneparyu:
«» (KOHBIOHKIUSA, JOTUYECKOE YMHOXKEHHE), «UIW» (IAU3BIOHKIMS, JIOTHYECKOe
CIIOKEHHE), «He» (JIorTHYecKoe oTpullanue). IlpuoputeT oruyeckux omeparui.
OnpeneneHne HMCTUHHOCTH COCTABHOTO BBICKA3bIBAHMS, €CIM W3BECTHBl 3HAYCHUS
MCTUHHOCTH BXOJSIIIUX B HETO DJIEMEHTAPHBIX BhICKA3bIBaHUU. JIOTHUECKUE BBIPAKECHHUS.
[IpaBmma 3amucu  JIOTMYeCKMX BbIpaxkeHud. IlocTpoeHwe TaOIUIl HCTUHHOCTH
JIOTUYECKUX BBIPaKECHUH.

Jloruueckue 3J1eMEHThI. 3HAKOMCTBO € JIOTHYECKMMHU OCHOBAMHU KOMITbIOTEPA.

AJITOPUTMBI U IPOTPAMMHUPOBAHNE
Hcnonnumenu u ancopummul. Aneopummudeckue KOHCMpPYKYUu.

[Tonsarue anroputma. MicnoaHUTENN anropuTMOB. AJTOPUTM KakK IJIaH YIPaBICHUS
HCTIOTHUTEJIEM.

CgoiictBa anroputma. CrocoObl 3amucu anropuTMa (CIOBECHBIN, B BHUE OJIOK-
CXEMBbI, IPOrpamMma).

AJITOPUTMHUYECKUE KOHCTPYKIMU. KOHCTpyKuMs «cinenoBaHue». JIMHENHbIN
anroput™. OTpaHUYEHHOCTh JTUHEHWHBIX aJTOPUTMOB: HEBO3MOXKHOCTh MPEYyCMOTPETh
3aBUCUMOCTbH MOCJIEIOBATEILHOCTH BBITIOJIHSIEMBIX IEUCTBUN OT UCXOJIHBIX TAHHBIX.

KoHcTpykiuss «BeTBieHUE»: ToNHAas W HemnodHas (opMmbl.  BelnonHeHue
M HEBBINOJIHEHUE YCJIOBUSA (MCTUHHOCTh M JIOKHOCTh BbICKa3biBaHUsl). [IpocTeie u
COCTaBHBIC YCJIOBUSI.

KoHCTpyKIuss «IMOBTOpEHMs»: 1HUKIBI C 3aJaHHBIM YHUCJIOM ITOBTOPEHUH,
C YCJIOBHEM BBHITIOTHEHUS, C IEPEMEHHOM IUKJIA.

Pazpabotka i1 (GopMaIbHOrO HUCHOJHUTENS —AITOPUTMa, MPHUBOISIIETO K
TpeObyeMoMy pe3yJIbTaTy pU KOHKPETHBIX UCXOIHBIX TaHHBIX. PazpaboTka HECIOKHBIX
aJITOPUTMOB C MCIOJIb30BAHHEM IIUKJIOB M BETBJICHUH ISl yrpaBieHUs: (popMabHBIMU
HCIIOJHUTEISIMH, TakuMu Kak PoOor, UYepemamka, YeprexxHuk. BrimomHeHnwne
QITOPUTMOB BPYYHYIO W Ha KommbioTepe. CHHTAKCHMYECKHE U JIOTUYECKHE OIITHOKHU.
OTtka3ssl.

A3b1K npocpamMmuposanus.

SA3pik  mporpammupoBanus (Python, C++, Ilackams, Java, C#, IllxonpHbIN
ANTOpUTMUYECKUN S3BIK).

CucremMa nmporpaMMUpOBaHUs: PEAAKTOP TEKCTA MPOTPaMM, TPAHCIATOP, OTIATUHK.



Ilepemennas: tum, wums, 3HaueHue. llenble, BeElIECTBEHHbIE W CHUMBOJBHBIE
NEpEMEHHBIE.

Omnepatop mpucBamBaHus. ApUMETHUUECKHE BBIPAKCHHUS U TOPSIAOK UX
BbluKcieHus. Onepaiuu ¢ UEIbIMU YHUCIAMU: ETOYHUCICHHOE JEJIEHHE, OCTATOK OT
JIEJICHHUSL.

BerBnenus. CoctaBHbIE YCIOBUS (3aMUCh JOTUUECKUX BBIPAKEHUN HA N3Yy4aeMOM
S3BIKE MporpaMmMupoBanusi). HaxoxkaeHrne MUHUMyMa M MakCUMyMa M3 JBYX, TpeX
U yeThIpex urcell. Pelienue KBapaTHOro ypaBHEHUs!, UMEIOIIETO BEIIECTBEHHbIE KOPHHU.

JuanoroBasi OoTJIaJka MPOrpaMM: MOIIATOBOE BBINOJIHEHHUE, MPOCMOTP 3HAUYCHHM
BEJIMYMH, OTJIaJ0YHbIN BBIBO/I, BHIOOP TOYKHA OCTAHOBA.

Hukn ¢ ycnoBuem. AnroputMm EBKiMIa Juisi HaXOXKJIECHHUS HAMOOJbIIETO OOIIEro
JIENUTENsE JBYX HATypajdbHBIX 4Hcesl. Pa3OueHue 3amucu HATypallbHOTO YHCIIa
B IO3UIHOHHOM CHCTEME C OCHOBAHMEM, MEHBIIUM WM paBHbIM 10, Ha oTAENbHBIE
U PHL.

[ukn ¢ nmepeMeHHON. ANTOPUTMBI MPOBEPKU JIEIMMOCTH OJHOTO LEJIOr0 4ucia
Ha JIpyroe, IpOBEPKU HATypaIbHOTO YUCia Ha IPOCTOTY.

OG6paboTka CUMBOJIbHBIX JIaHHBIX. CHMBOJIBHBIE (CTPOKOBBLIE) TI€PEMEHHBIE.
[TocumBobHAsT 00paboTka cTpok. [lojacdyer 4acTOThl MOSBICHUS CUMBOJIA B CTPOKE.
Bcerpoennsie pyHkIuu a1 00pabOTKH CTPOK.

Ananusz aneopummos.

OmnpeneneHrne BO3MOXKHBIX pE3YyJbTaTOB pabOThl aNropuTMa MpHU JaHHOM
MHOXXECTBE BXOJHBIX JaHHBIX, OIPEACICHHE BO3MOXHBIX BXOJIHBIX JaHHBIX,
MPUBOSIINX K JAHHOMY PE3yJbTaTy.

9 KJIACC

udposas rpaMoTHOCTDH
I'nobanvuas cemo Hnmepnem u cmpamezuu 6€30nacrHo20 nogeoeHus 8 Hell.

['mo6anbuas cets UnTepHeT. IP-anpeca y3nos. CeteBoe XpaneHue TaHHbIX. MeTO b1
WHAUBUAYAIbHOTO U KOJJIEKTUBHOTO pa3MelieHusi HoBol uH@opmaiuu B MHTepHeTe.
Bonpuive nanHple (MHTEpHET-IaHHbIE, B YACTHOCTH JJAHHBIE COLUAIIBHBIX CETEN).

[TonsitTue 00 wHPOPMANMOHHON O0€30MacCHOCTU. YTpo3bl HHGOPMAITMOHHON
0e30macHOCTH IpU padoTe B r1100aIbHOM CETH U METOIbI TPOoTUBOAEHCTBUS UM. [IpaBuina
0e3omnacHoi ayTeHTH(pUKaLMK. 3amuTa TnayHoi nHdopmaiuu B UutepHete. besonacubie
cTpareruu noseaeHus B atepHere. [IpenynpexaeHne BOBIEUYEHHS B JECTPYKTUBHBIE U
KpUMUHAJIbHbIE (DOPMBI CETEBOM AaKTUBHOCTU (KMOEpOYJTMHT, (DUILMHT U Jpyrue

dbopmsr).
Paboma 6 ungpopmayuonnom npocmparcmee.
Buner nestenpHOCTH B MHTEpHETE. MHTEPHET-CEPBUCHI: KOMMYHHKAIIHOHHBIC

cepBHCHI (TOYTOBasH CiIyk0a, BUIC0-KOH(DEPEHII-CBSI3b U IPYTHUE), CIIPABOUHBIE CITY>KOBI
(kapThl, pacmucaHusi W JpPYTHE), TOWUCKOBBIC CIYKOBI, CIy>KObI OOHOBIICHUS
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MPOTPAaMMHOTO OOecTieueHusT U Jpyrue ciaykO0bl. CepBHCHI TOCYJAapPCTBEHHBIX YCIYT.
OOGmaunble XpaHunuiia gaHHBIX. CpencTBa COBMECTHOM pa3paOOTKH JOKYMEHTOB
(onnaitH-oduce). [IporpammHoe obecrieueHne Kak Be0-CEpBUC: OHJIAMHOBBIE TEKCTOBBIC
U TpadprdecKre peaakTophl, CPEIbl pa3padboTKU MPOTPamMM.

Teopernyeckue 0CHOBBI HH(POPMATUKH
Mooenuposanue kaxk memoo NO3HAHUL.

Monens. 3amaum, pemaeMble ¢ TOMOINBIO MozenupoBanus. Kriaccuduxarmm
Mozeneid. MarepuanbHble (HaTypHble) U MH(OpManMoHHbIe MoJenu. HenpeprpiBHbIE U
IUCKpeTHble Mojaenu. Mwmuranvonnsie wmoxaenu. HWrposeie Mogenu. OlieHka
COOTBETCTBHS MOJIENTU MOJIETIUPYEMOMY OOBEKTY U LIEJISIM MOJETUPOBAHHUS.

TaOnuunbie Monenu. Tabnauia Kak MpeIcTaBIeHUE OTHOILIECHUS.

ba3bl ganubix. OTOOp B TaONHIIE CTPOK, YIOBIETBOPSIIONINX 38JaHHOMY YCJIOBHUIO.

I'pa¢. Bepmmna, pedpo, myTb. OpueHTHPOBaHHbIE U HEOPUEHTUPOBAHHBIE Ipadbl.
JlnunHa (Bec) pedpa. BecoBas matpuiia rpada. nuHa mytu Mexay BepminHaMu rpada.
[louck ontumanbHOro Myt B rpade. HayanbHas BepumimHa (MCTOYHHMK) M KOHEYHAS
BepuIMHA (CTOK) B OPUEHTUPOBAHHOM Tpade. Bbluncienne KoaudecTBa MyTel
B HaIlpaBJIEHHOM allMKJIN4YECKOM rpade.

HepeBo. Kopenb, BepiinHa (y3ein), JUCT, peOpo (xyra) nepeBa. Breicota nepera.
[Tognepeso. Ilpumepsl ucnosb3oBaHusi AepeBbeB. [lepedop BapHaHTOB C MOMOLIBIO
JepeBa.

[TonsiThe MaremMaTM4yecKOW MOJENTW. 3aJaud, PElaeMble ¢  MOMOUIBIO
MaTeMaTUYeCcKoro (KOMIBIOTEPHOI0) MoJeaupoBanus. OTauure MaTeMaTH4ecKOou
MOJIEIU OT HATYPHON MOJIEJIHM U OT CJIOBECHOTO (JIMTEPATypPHOr0) ONMKUCAHUsI 0OBEKTA.

Otanbl KOMIIBIOTEPHOTO MOJEIMPOBAHUSA: IOCTAHOBKA 3aJlayd, I[OCTPOCHHE
MaTeMaTUYeCKOM MOJENH, MPOTpaMMHAsl peanu3alusi, TECTUPOBAHUE, IPOBEACHUE
KOMITBIOTEPHOI'O SKCIEPUMEHTA, aHAJIU3 €r0 PE3yIbTaTOB, YTOUHEHUE MOJCIIH.

AJITOPUTMBI ¥ IPOTPAMMHUPOBAHUE
Paspabomka ancopummos u npocpamm.

Pasouenne 3amaum Ha mom3agaun. COCTaBICHHE AITOPUTMOB M TIPOTPAMM C
WCIIOJIB30BAaHUEM  BETBIICHUWM, IIMKIOB M  BCIIOMOTaTEIbHBIX  QJITOPUTMOB JJIs
yIOpaBJiICHUS HCHOJHUTENeM PoOOT WM JAPYrUMH HMCTIOJHUTENISIMH, TaKUMHU Kak
UYepenamika, YepTeKHUK U IPYTUMH.

Tabmuunsie BenmuuuHBl (MaccuBbl). OpHOMepHble MaccuBbl. (CocTaBlieHHE
U OTJaJKa MPOTPaMM, PEaTU3YIONUX TUIOBBIC AJITOPUTMBI OOPAOOTKH OIHOMEPHBIX
YHCIOBBIX MAaCCHBOB, Ha OJTHOM W3 s13bIKOB IiporpammupoBanus (Python, C++, ITackaib,
Java, C#, llIxonbHbI1 ANropuTMUYECKUN S3bIK): 3aMOJHEHHE YHCIOBOIO MacCHBa
CIIy4yallHBIMM YHWCJIaMH, B COOTBETCTBMHM ¢ (OpPMYJION WM TyTeM BBOAA 4YHUCEN,
HaXO0XJEHUE CYMMBbI 3JIEMEHTOB MAacCHUBa, JUHEWHBIA MOWUCK 3aJ]aHHOTO 3HAYCHHS B
MacCuBe, MOJACYET 3JEMEHTOB MAacCHBa, YJOBJIETBOPSIOIIMX 3aJaHHOMY YCIOBHIO,
Hax0XJEHUE MHUHHMAIbHOTO (MaKCUMaJIbHOTO) »3JieMeHTa MaccuBa. CopTUpOBKa
MaccCHBa.
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OOpaboTka MOTOKA MJAHHBIX: BBIYUCICHHWE KOJIMYECTBA, CYMMBI, CpPEIHETO
apu(MeTHuyecKoro, MHUHHUMAJIBHOTO W  MAaKCHMAaJIbHOTO 3HAYEHHUS  DJIEMEHTOB
IIOCJIEIOBATEIbHOCTH, YAOBIECTBOPSIOIINX 3aJaHHOMY YCJIOBHIO.

Ynpaenenue

VYmupasnenue. Curnan. OOpaTtHasi cBs3b. lloiydeHue cUrHamoB OT HHUQPPOBBIX
JNATYMKOB (KacaHUs, pacCTOSHUS, CBETA, 3ByKa U Jipyroro). [Ipumepsl ucnonab3oBaHus
OpUHIIMIA OOpaTHOM CBSI3M B CUCTEMaxX YMPABICHUS TEXHUYECKUMHU YCTpPOWCTBaAMU
C TIOMOIIBIO TATYMKOB, B TOM YHKCIIE B POOOTOTEXHUKE.

[Ipumepsl pOOOTH3UPOBAHHBIX CHCTEM (CHCTEMa YMPABICHUS JBWIKEHUEM
B TPAHCHOPTHOW CHUCTEME, CBapO4yHas JIMHUS AaBTO3aBOJA, ABTOMATH3WPOBAHHOE
yIpaBJICHUE OTOIUICHHUS] J0Ma, ABTOHOMHAS CHUCTEMa YIPaBIEHUS TPaHCIOPTHBIM
CPEACTBOM U APYTUE CUCTEMBI).

NudopmanroHHbIe TEXHOJIOTHH
DnekmponHvle madauybl.

[TonsiTue 00 3MEKTPOHHBIX TaOmMuax. TUObBl JaHHBIX B SYEHKAX AJIEKTPOHHON
Tabnuubl. PegaktupoBanue u ¢gopmarupoBaHue Tadbiuu. BerpoeHHble (QyHKIMM A
OHUCKa MakCUMyMa, MUHUMYyMa, CYMMbI U cpeaHero apupmerudeckoro. CopTupoBka
JAHHBIX B BbIJEJIIEHHOM auana3zoHe. Iloctpoenue auarpamm (rucrorpamma, Kpyrosas
auarpamma, ToueyHasi fuarpamma). Beibop trma quarpammai.

[IpeoOpazoBanue ¢opmyn npu konupoBanuu. OTHOCHUTENbHAs, aOCONIOTHAS U
CMelIaHHas apecalus.

VYcnoBHbIE BBIYMCIEHUS B 3JEKTPOHHBIX Tabimumax. CyMMHpOBaHHE U MOJCYET
3Ha4YEHUM, OTBEYAIOIIUX 33aJIaHHOMY ycioBHI0. O0paboTKka OOJBIINX HAOOPOB JTAHHBIX.
YucneHHOE MOJIETMPOBAHUE B 3JIEKTPOHHBIX TabIUIaX.

Hughopmayuonnvle mexnonozuu 6 coepemeHHom obujecmee.

Ponb mH(MOpMaLMOHHBIX TEXHOJOTHMH B pa3BUTUM HKOHOMUKH MHpaA, CTPAHBI,
pervoHa. OTKpbITbIE 00pa30BATENbHBIE PECYPCHI.

[Ipodeccuu, cBsa3anHble ¢ MHPOPMATUKON U MHPOPMALIMOHHBIMU TEXHOJOTUSMH:
BeO-IM3aliHep, MPOTPAMMHUCT, Pa3padOTUYNK MOOWIIBHBIX MPUIOKEHUN, TECTUPOBIIUK,
aAPXUTEKTOP MPOTPAMMHOTO 00ECTICUEHUS, CTICIIUAINCT TI0 aHAIN3Y JaHHBIX, CHCTEMHBIN
aJIMAHUCTPATOP.
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IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA TIPOI'PAMMBbBI
O HH®OPMATUKE HA YPOBHE OCHOBHOI'O OBLIEI'O
OBPA30OBAHMUA

N3ydenne napopMaTUKH HA YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUs HAMIPABICHO
Ha JOCTM)KEHHME OOYYalOlMMUCS JMYHOCTHBIX, METAIIPEIMETHBIX U TPEAMETHBIX
pE3yIBTATOB OCBOEHUS COAEPKAaHUS yUeOHOTO IPEAMETA.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yIbTaThl UMEIOT HAMPABIEHHOCTH Ha PEIICHUE 3a7a4 BOCIIUTAHUS,
Pa3BUTHS U COLUATIU3AIMK 00YUaIOIIUXCS CPEJICTBAMH YYEOHOTO MpeaMeETa.

B pe3ynbrare uzydenust ”HGOpMATUKU Ha yPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHus
y oOyuatomerocss OyayT cOpMUpPOBaHBI CJIEAYIONIUME JUYHOCTHBIE PE3YyJIbTaThl
B YAaCTH:

1) maTpHMOTHYECKOT0 BOCTIUTAHUSI:

IIEHHOCTHOE OTHOIICHHE K OTCUYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H
HAy4YHOMY HACIIEUIO, TOHUMAaHUE 3HAa4YeHUsT WHGOPMATHKKA KaK HAYKH B JKU3HU
COBPEMEHHOT0 00IlecTBa, BIAJCHUE JIOCTOBEpPHOM HHPOpMAIIME O TMepeoBbIX
MHPOBBIX W OTCUECTBCHHBIX  JOCTIKEHHUAX B  oOmacth  WH(DOpMATUKH
U HUHPOPMAIMOHHBIX TEXHOJOTUH, 3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX
o g poBoit TpaHchopMalluid COBPEMEHHOTO O0IIIECTBA;

2) TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS

OpPUEHTAIMS HAa MOPAIBHBIE IIEHHOCTH W HOPMBI B CHUTYyallMAX HPABCTBEHHOTO
BBIOOpA, TOTOBHOCTH OIIEHUBATh CBOE IOBEJCHUE W IIOCTYIKH, a TAKXE ITOBEIICHHE
Y TOCTYINKH JPYTUX JIFOJIEH C TMO3WLMU HPABCTBEHHBIX W MPABOBBIX HOPM C YYE€TOM
OCO3HAaHUS TOCJIEACTBUN MOCTYNKOB, aKTUBHOE HEIMPHUATUE ACOLMAJBHBIX MOCTYIKOB,
B TOM uuciie B MIHTepHere;

3) rpa’kIaHCKOro BOCIIMTAHNS

IPEICTABICHHUE O COIMAILHBIX HOPMaX M MPaBUIaX MEKINIHOCTHBIX OTHOIICHUH B
KOJUICKTHBE, B TOM 4YHCJIE B COIMAIBHBIX COOOINECTBAX, COOJIOJACHUE MPaBUII
0€30MacHOCTH, B TOM YHCJC HaBBIKOB 0E30MACHOTO IMOBEICHUS B HWHTEPHET-CPEJE,
TOTOBHOCTh K Pa3HOOOPAa3HOM COBMECTHOM JEATEIBHOCTH MPH BBIIOJHCHUN yUCOHBIX,
MO3HABATEIbHBIX  3ajad, CO3MaHUM  y4YeOHBIX  TMPOEKTOB, CTpEMIICHHUE
K B3aMMOIIOHHMAHHIO W B3aHMOIIOMOIIM B IPOIECCE ITON Y4COHOM IEATETBHOCTH,
TOTOBHOCTh OILICHMBATh CBOE TMOBEACHHWE M TOCTYIKA CBOMX TOBApHIICH C IMO3UIMH
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCICIACTBHIA TTOCTYIIKOB;

4) neHHOCTeil HAYYHOT0 MO3HAHMS:
c(hOPMHUPOBAHHOCTh MHPOBO33PEHUECKHX TMPEACTaBICHUN 00 wuHbOpMaIm,
MHPOPMAITMOHHBIX TpoIeccax U MHPOPMAIIMOHHBIX TEXHOJOTHSIX, COOTBETCTBYIOIINX
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COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M OOIECTBEHHON NMPAKTHUKU U COCTABIIIOIIMX
0a30BYI0 OCHOBY /JIsl IOHUMaHUs CYIIHOCTH HAyYHOU KapTUHBI MUDA;

UHTEpeC K 00yUEHUIO ¥ TO3HAHUIO, JTF0003HATEIbHOCTh, TOTOBHOCTh M CLIOCOOHOCTb
K CcamM000pa30BaHUIO, OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH U YPOBHsS OOy4eHHs
B JlaJIbHEUIIIEM;

OBJIAJICHAE OCHOBHBIMH HAaBBIKAMM HCCIJIEIOBATEIBCKON NEATEIbHOCTH, yCTAHOBKA
Ha OCMBICJIICHHUE OIbITA, HAOJIIOJIEHUH, TOCTYIKOB U CTPEMJICHHUE COBEPLIEHCTBOBATH
yTU AOCTHKEHUS NHAMBUAYAIBHOTO U KOJUIEKTUBHOTO OJIaromnoirydus;

c(hOpMUPOBAHHOCTh HMH(POPMAIMOHHON KyJIbTYpbl, B TOM YHCIIE HAaBBIKOB
CaMOCTOSTENIbHOM palOThl C Y4Y€OHBIMH TEKCTaMH, CIPABOYHOM JIUTEPATYypOU,
pPa3HOOOpa3HBIMU CpEeACTBAMU HMH(OPMAIIMOHHBIX TEXHOJIOTHI, a TaKXKe YMEHUA
CaMOCTOSTENIbHO OMNPENENATh eI CBOEro 0Oy4eHHUsl, CTaBUTh U (POPMYyIUpPOBATH IS
ce0s1 HOBbIE 3a/1aud B y4yeOe U MO3HABATEJIbHOW NI€ATEIbHOCTH, Pa3BUBaTh MOTUBBI U
MUHTEPECHI CBOEH NIO3HABATEIIBLHOM IE€ATEIBHOCTH;

5) hpopMupoBaHuUsI KYJbTYPbI 3/10POBbSI:

OCO3HAaHHUE LIEHHOCTU HU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO,
YCTaHOBKA Ha 3/10pOBbIil 00pa3 )KM3HU, B TOM YUCJE U 3@ CUET OCBOCHUS U COOIIOICHUS
TpeOoBaHMit Oe3omacHoi JKCIUTyaTaluu CPEICTB MH(POPMaLIMOHHBIX
1 KOMMYHUKAIIHUOHHBIX TEXHOJIOTUH;

6) TPy10BOr0 BOCIIATAHMSA:

HHTEpEC K TMpaKTHUECKOMY H3ydeHHio mnpodeccuit u Tpyaa B chepax
npoheCCHOHATBLHON AeITEIbHOCTH, CBA3aHHBIX C HH(OPMATHKOM, IPOrPaMMHUPOBAHUEM
U MHOOPMAIMOHHBIMA TEXHOJIOTHUSAMH, OCHOBAaHHBIMH Ha JOCTHXKCHUSAX HAyKH
MH(POPMATHKN U HAYYHO-TEXHUYIECKOTO Iporpecca;

OCO3HAHHBIM BHIOOP M MOCTPOCHHE WHAWBHUIAYaJIbHON TPAaeKTOpHUH OOpa3OBaHHS
U OKA3HEHHBIX IUIAHOB C YYETOM JIMYHBIX UM OOIINECTBCHHBIX HHTEPECOB H
OTpeOHOCTENH;

7) 3K0JIOTHYECKOT0 BOCIIMTAHHUS:

OCO3HAHHME TI00AJTLHOT0 XapaKTepa IKOJOTUUECKUX MPOOJIeM U IMyTeH UX pelieHus,
B TOM 4YHCJE C y4E€TOM BO3MOKHOCTEH HWH(MOPMAIMOHHBIX W KOMMYHUKAITMOHHBIX
TEXHOJIOTHI;

8) amanTanuu 00y4aroIerocst K H3MEHSIOIHMCS YCJIOBHSIM COIUAIBLHON 1
NPUPOIHON Cpeabl:

OCBOEHHE OOYYaIOIMMUCS COLMAIBHOTO OIbITa, OCHOBHBIX COLMAIbHBIX POJIEH,
COOTBETCTBYIOIIMX BEAYyIIEH AESATEIbHOCTH BO3pacTa, HOPM M MPaBUJI OOIECTBEHHOTO
NoBeIeHUs, (OpM COLMAIBHOW MHU3HUM B TpyNmax M cooOLIeCTBaX, B TOM YHUCIIE
CYIIECTBYIOIIUX B BUPTYAIIbHOM IIPOCTPAHCTBE.
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METAIIPEJMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIEe pe3yabTaThl OCBOECHUS MPOTPAMMBI 10 MHHOPMATUKE OTPAXKAIOT
OBJAJCHUE YHHUBEPCAJIbHBIMU  YYEOHBIMU  JICUCTBUAMHM — TO3HABATEIbHBIMU,
KOMMYHUKATHUBHBIMH, PETYJIITHUBHBIMH.

ITo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE YUeOHbIe NeilCTBHUS
Ba3oBble Jornueckue 1eMcTBUSA:

yMEHUE OIpEAeNATh MOHSATHUS, CO3/1aBaTh O00OOIIEHUS, YCTaHABIUBATh aHAJIOTHUH,
KiIaccu(puIMpoBaTh,  CaMOCTOSITEIPHO  BBIOMpPATh  OCHOBAaHUS W KPHUTEPUHU
Uil KiacCU(UKAIMKM, YCTAHABIMBATH MPUYUHHO-CICACTBEHHBIE CBSI3U, CTPOUTH
JIOTUYECKUE PACCYKICHUS, POBOJIUTHh YMO3aKItOUCHUS (MHAYKTUBHBIC, IE€TYKTUBHBIC U
10 aHAJIOTHH) U BBIBOIBI;

yMEHHUE CO3/1aBaTh, MPUMEHSATh U MPEe0oOpPa30BbIBATH 3HAKH M CHUMBOJIBI, MOJEIU
Y CXEMBI JJIsI pellieHHs] YUeOHbIX U TT03HABATEIbHBIX 3a/a4;

CaMOCTOSITENIbHO BBIOMpaTh CHoco0 penieHus y4eOHOW 3agauu  (CpaBHUBATh
HECKOJIbKO BapUaHTOB pEILICHMS, BLIOMpaTh HauMOoOJiee MOAXOMSINIMI C Yy4eTOM
CaMOCTOSITENIHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieqoBarebCKue 1eiiCTBUA:

dbopMyupoBaTh  BONPOCHI, (UKCUPYIOIIUE  Pa3pblB  MEXKAY  peaIbHbIM
M JKEJATeJIbHbIM COCTOSIHUEM CUTyalluu, OOBEKTa, U CaMOCTOATENIbHO YCTAaHABIIUBATh
MCKOMOE U TaHHOE;

OLIEHHMBATh Ha MPUMEHUMOCTD U IOCTOBEPHOCTh HH(OPMALIHIO, TOTYUYEHHYIO B X0/1€
HCCIIEA0BAHUS;

MIPOTHO3MPOBATh BO3MOKHOE JalIbHEHIIEE Pa3BUTHE IMPOLIECCOB, COOBITHI M MX
MOCJIC/ICTBASI B AHAJOTMYHBIX WJIM CXOJHBIX CHUTYyallUsiX, a TaKXE BbIJIBUTATh
MPEANOJIOKEHNUS 00 UX PA3BUTHH B HOBBIX YCJIOBHUSX M KOHTEKCTaX.

Pabora ¢ undopmanueii:

BBISIBIIATE  AeGUUUT UHGOPMAIMK, JIaHHBIX, HEOOXOAMMBIX I PEIICHUS
MMOCTaBJIICHHOM 3aJ1a4H;

IPUMEHSTh Pa3IMYHble METObl, MHCTPYMEHTHI U 3aIllpOChl MPU MOUCKE U OTOOpE
MH(GOpPMallMU WK TaHHBIX U3 UCTOYHUKOB C YYETOM IPEAJIOKEHHOM y4eOHOl 3a1aun u
3a/IaHHBIX KPUTEPUEB;

BbIOMpATh,  aHAJIM3UPOBaTh,  CHCTEMATHU3UpPOBaTh M  HMHTEPIPETUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUIOB U (OPM IPENCTABICHHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAJIbHYIO (OpMYy MpeacTaBiIeHUs UHGOpMAIUU
Y WUIIOCTPUPOBATH pPEIIAEMbIE 3a/Ja4d HECIIOKHBIMH CXEMaMH, JUarpaMMaMH, UHOU
rpaduKoil 1 MX KOMOWHAIUSMH,

OLICHMBATh HAJEKHOCTh MH(OPMALUU 1O KPUTEPUSIM, HPEIOKEHHBIM YUUTEIEM
Win chopMyIHPOBAHHBIM CAMOCTOSITENBHO;

3¢ (HEKTUBHO 3alIOMUHATh U CUCTEMATU3UPOBATh HH(POPMALIHIO.
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KoMMmyHuKkaTUBHBIE YHHBepCcaJbHbIEe yuyeOHbIE JeiCTBHS
Oo0menne:

COTIOCTABJSATh CBOU CYXKJICHHUS C CYXACHUSMH JPYTMX YYacCTHUKOB JHAJIOra,
0OHapy»XMBaTh pa3IudIUe U CXOJICTBO MO3UITUH;

NyOJIMYHO TPEJCTABIATh PE3yJIbTaThl BBITIOJTHEHHOIO OIbITa (IKCIIEPUMEHTA,
HCCIIEIOBAHMUS, TIPOCKTA);

CaMOCTOSITEJIbHO BbIOMpaTh (hopMaT BBICTYIUICHHS C YYE€TOM 3ajJad IMpe3eHTaIlluu
1 0COOEHHOCTEH ayAMTOPUU U B COOTBETCTBUM C HUM COCTABJISATh YCTHBIC U TUCbMEHHBIE
TEKCTHI C UCIOJIb30BAHUEM UJUTIOCTPATUBHBIX MATEPUAJIOB.

CoBMecTHasI 1€ATEJbHOCTD (COTPYAHNY€ECTBO):

MMOHUMATh U UCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHOM Y MHMBUIyaIbHOU PabOTHI
IIpU pEUICHUH KOHKPETHOW MPOOIEMBbI, B TOM YHCII€ IIPH CO3JaHUU UH(POPMALIMOHHOTO
POAYKTA;

MPUHUMATh 1eJIb COBMECTHOM WH(MOPMAIMOHHOW JESITEIbHOCTU 10 cOopy,
oOpaboTke, nepeaaue, hopmanuzaunu HHGOPMAaLIUU, KOJUIEKTUBHO CTPOUTH AEUCTBUS 1O
€€ JOCTWKEHHUIO: pACHpelensaTh PO, JOroBapUBaThCs, OOCYX AaThb MpPOLECC U
pe3yJIbTaT COBMECTHOM pabOThI;

BBIMOJHATH CBOIO YacTh paboThl ¢ uHGpopMauued Wi HHPOPMALMOHHBIM
OPOAYKTOM, JOCTHTrasi KadeCTBEHHOIO pe3yJibTara II0 CBOEMY HAalpPaBIICHUIO
1 KOOPJMHUPYS CBOU JEHCTBUA C APYTMMH YJI€HAMU KOMaH/IbI;

OLICHMBAaTh  KAauyecTBO CBOEro BKJIaga B 0oOmUH  WMH(OPMALMOHHBIN
NPOJIYKT 1O KPUTEPHUSM, CaMOCTOSITENIbBHO C(OPMYJIUPOBAHHBIM  yYaCTHUKAMU
B3aHMO/ICHCTBUS;

CPaBHUBATH PE3YJIbTAThl C UCXOJHOM 3a7adyel M BKJIAJ] KaXIOro 4JIEHAa KOMaHJbI
B JIOCTWXKEHUE pe3yJbTaTOB, pa3leisaTh cepy OTBETCTBEHHOCTH W MPOSBIATH
TOTOBHOCTB K IPEIOCTABICHHUIO OTYETA MEPE] IPYIIION.

PeryasiTuBHBbIE YHMBEpCAJIbHbIE Y4eOHbIEe NeHCTBUSA
Camoopranm3amnus:
BBISIBIISITH B )KM3HEHHBIX U YY€OHBIX CUTYyAIUSIX MTPOOJIEMBI, TPEOYIOIINE PEIICHUS;
OpPHCHTHUPOBAThCA B  PA3IMYHBIX  MMOAXOJAaX K  TNPUHATHIO  PEIICHUN
(MHAMBUAYATEHOE MPUHATHE PEIICHUH, PUHATHAC PEIICHUHA B TPYIIIE);
CaMOCTOSTEIIbHO COCTaBJIATh aJTOPUTM pEIICHHUs 3adadd (WM €ro 4YacTh),
BBIOWpATh CMOCO0 pelleHrs Y4eOHOW 3a7aud C YYeTOM HUMEIOIIUXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh Tpe/jlaracMble BapHAHTHI PEIICHUH;
COCTABJISITH IJIAH ICUCTBHM (TJIaH peann3alii HaMEYSHHOTO aITOPUTMA PEIICHHUS ),
KOPPEKTUPOBATh MPEIOKEHHBIM aITOPUTM C YYETOM IMOJYYEHHUS] HOBBIX 3HAHUU 00
H3y4aeMOM OOBEKTE;

16



IPOBOAWTH BHIOOP B YCIOBHSIX NPOTUBOPEUYMBOM HHPOpMAIMKM U OpaTh
OTBETCTBEHHOCTD 32 PELICHNUE.

CamMoxkoHTpOJIb (pedaexcusi):

BJIQ/IETh CIIOCOOAMH CaMOKOHTPOJISI, CAMOMOTHBAIIUH U peIICKCUH;

JaBaTh OLEHKY CUTYAIlMH U Mpejiarath IiiaH ee H3MEHEHHS;

YUUTHIBATh KOHTEKCT M MPEABUAETH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MIPH
pelieHny yueOHOH 3a7auu, alaliTUPOBATh PEIICHUE K MEHSIOIIUMCS 00CTOSITETILCTBAM;

OOBSCHATH IPUYUHBI JOCTUKEHHUSI (HEOCTUKEHMS) pE3yJIbTaTOB
MH(GOPMALIMOHHON JAESITENbHOCTH, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY, yYMETb
HAXOJUTh MMO3UTUBHOE B MMPOU3OIIEAINICH CUTYaINH;

BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB,
M3MEHUBIINXCSA CUTYallUl, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKIIUX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBHE PE3YJIbTaTa LEIH U YCIOBUSIM.

IOMOIMOHAJIBHBLIN HHTEJLJIEKT:
CTaBUTh ce0sl Ha MECTO JPyroro 4ejoBeKa, MOHWMAaTh MOTHUBBI W HaMEpEHHUS

APYTOTO.

IIpunsaTHE ce0s U APYTrUX:
OCO3HaBaTh HEBO3MOXHOCTb KOHTPOJIMPOBATH BCE BOKPYI AK€ B YCIOBHUAX
OTKPBITOTO AOCTYyNA K JH0OBIM 00beMaM UHGOpPMALIIH.

HPEAMETHBIE PE3YJIBTATBI

K koniry oOydenust B 7 kiaacce y o0ydaromierocsi OyayT chopMHUpOBaHbI YMEHUS:

MOSICHATh HAa TPHUMEPAX CMBICT TOHATHH «uHMOpMAIUI», «HHPOPMAIMOHHBIN
nmporecc», «oOpaboTka wuHPOpMaLUKU», «XpaHeHHE UHOOPMAIMNY, «Iepenaya
UH(pOpMALIUNY;

KOAMpPOBaTh M  JEKOAMPOBATH COOOMIEHWS 1O  3aJaHHBIM  IIPaBHIIAM,
JEMOHCTPUPOBATh TMOHUMAHWE OCHOBHBIX TPUHIIMIIOB KOJAMPOBAaHUA WHGOPMAINH
Pa3IMYHOM MPUPOIbI (TEKCTOBOM, IpapuecKoid, ayamo);

CpPaBHMBAaTh JUIMHBI COOOIEHHWH, 3aMUCaHHBIX B pa3IUYHBIX andaBuUTax,
OTIepUPOBATh €ANHULIAMU U3MEPEHHSI HHPOPMAILIMOHHOTO 00beMa M CKOPOCTHU TMepelaun
JTAaHHBIX;

OIICHMBAThH M CPABHUBATH pPa3Mephl TEKCTOBBIX, TPaUIECKIX, 3BYKOBBIX (DAiiJIoB |
BUJIe0(DaitlyioB;

NPUBOJAUTH TPHUMEPHI COBPEMEHHBIX YCTPONCTB XpaHEHUS H Tepeaadu
nHpOpMAIH, CPAaBHUBATH UX KOJMUYECTBEHHBIC XapaKTePUCTHKHY;

BBIICJIATh OCHOBHBIE 3Tanbl B HCTOPUM W TIOHMMAaTh TEHJEHIMU Ppa3BUTHUS
KOMITBIOTEPOB U IPOrPAMMHOT0 00eCTIeUeHUS;
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MOJydyaTh M WCIOJB30BaTh HHPOPMAIMIO O XapaKTEPUCTHKAX IEPCOHAIHLHOTO
KOMIIBIOTEPA M €ro OCHOBHBIX 3JIeMEHTax (TpoIlleccop, OIepaTUBHAS IaMsTh,
JOJITOBPEMEHHAs TIaMsITh, YCTPOMCTBA BBOJA-BBIBO/IA);

COOTHOCHUTh XapaKTEPUCTHUKHW KOMITBIOTEpa C 3aJadyaMH, pEIIaeMbIMH C €ro
MOMOIIIBIO;

OpPUEHTHPOBATHCS B MEPAPXUUECKON CTPYKType (haiiioBON CHCTEMBI (3alMCHIBATh
noyiHoe uMs daiina (karaiora), MyTh K ¢aiay (kaTajaory) mo UMEIIIEMYyCs ONMHUCAHHUIO
(aitioBOM CTPYKTYPBl HEKOTOPOTO HHGOPMAITMOHHOTO HOCUTEISA);

paboTaTh ¢ (ailIoBO CUCTEMON MEPCOHATLHOTO KOMITBIOTEPA C MCTIOIh30BaHUEM
rpadguueckoro wuHTEepdeiica, a HMMEHHO: CO3[aBaTh, KOMUPOBaTh, IEepEeMeENIaTh,
MePECUMEHOBBIBATh, YNAJATh W apXHBUPOBATh (ailibl W KaTaJOTH, WCIIOJIb30BaTh
AHTUBHUPYCHYIO MIPOTPAMMY;

MIPEACTABIATh PE3YNBTATBl CBOCH JCATEIBPHOCTH B BHJEC CTPYKTYPHUPOBAHHBIX
WJUTFOCTPUPOBAHHBIX TOKYMEHTOB, MYJIbTUMEIUNHBIX TTPE3CHTAIINN;

uckath mHpopManuio B MHTEpHETE (B TOM UHCIE, MO KIIOYEBBIM CJIOBaM, IIO
U300PKEHUI0), KPUTHUYECKM OTHOCUTHCS K HaMJICHHOW WH(pOpMalUU, OCO3HaBas
OMAaCHOCTb JUIsl TUYHOCTU W 00IeCTBa pacHpoCTpaHEHUs BPEAOHOCHOW MH(OpMaIUu,
B TOM YHCJIE IKCTPEMHUCTCKOTO U TEPPOPUCTUUECKOTO XapaKTepa;

MOHUMATh CTPYKTYPY aJIpECOB BEO-PECYPCOB;

HCITOJIH30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHHUKAIIHA;

coOmonaTth TpeOoBaHUA O€30MacHON SKCIUTyaTallMd TEXHUYECKUX CpEACTB
UH(OPMAITMOHHBIX U KOMMYHUKAIITMOHHBIX TEXHOJOTUH, COOJI0O/IaTh CETEBOM JTHKET,
0a30Bble HOpPMBI MH(POPMAIMOHHON STUKH W MpaBa Npu paboTe ¢ MPUITIOKECHHUSIMU
Ha JITOOBIX yCTpoicTBax u B UHTepHETE, BRIOMpPATh O€30MacHbIe CTPATErK MOBEJCHUS B
CeTH;

MPUMEHATh  METOABl  MPOPUIAKTUKH  HETAaTHBHOTO  BIUSHUS  CPEICTB
MH()OPMAITMOHHBIX 1 KOMMYHHKAITMOHHBIX TEXHOJOTHUH Ha 37I0POBHE MOTH30BATEIIS.

K xoniy o0yuenus B 8 kiacce y oOyyaromerocs: 0yayT chopMUpOBaHbI YMEHUSI:

MOSICHATh Ha TPUMEPAX PA3IHUUS MEXKAY MO3UIIMOHHBIMU W HEMO3UITMOHHBIMU
CUCTEMaMU CUUCIICHUSI,

3aluChIBaTh U CpaBHUBATH 1ieible yncia oT 0 7o 1024 B pa3nuyHbIX TO3UIIMOHHBIX
crcTeMax CUMCIIeHus (C OCHOBaHUsIMH 2, 8, 16), BBIMOIHATL apu(METHUSCKHE OTepaIui
HaJl HUMU;

pacKpbIBaTh CMBIC]I TIOHSTHH  «BBICKA3bIBAaHUE», «JIOTUYECKas OIepaius,
«JIOTUYECKOE BBIPAKECHUEY);

3aMUChIBaTh  JIOTUYECKHE BBIPAKEHUS C  UCMOJIb30BAHUEM  JTU3BIOHKIIUU,
KOHBIOHKIIMU W OTPUIAHUS, OMPENEsATh UCTUHHOCTh JIOTUYECKHX BBIPAXKEHUH, €CIH
M3BECTHBI 3HAYEHUS MCTHUHHOCTH BXOMSIIMX B HETO MEPEMEHHBIX, CTPOUTH TAOJIUIIBI
WCTUHHOCTH JIJISI IOTUYECKUX BBIPAKEHUMH;
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PAcCKpbhIBaTh CMBICT TOHSTUH «UCIOJHUTEINBY), «AJITOPUTM», «IIPOrpaMMa,
NOHUMAsl Pa3HUIy MEXKIY YyHOoTpeOJIeHHeM 53THX TEPMHUHOB B OOBIJCHHOW peuu U
B HH(OpPMATHUKE;

OMKCHIBATH AITOPUTM PEIIEHUS 3aJaud Pa3IMYHBIMU CIIOCOOAaMH, B TOM 4HUCIIE B
BHJIE€ OJIOK-CXEMBI;

COCTaBJISITh, BBIMNOJHATH BPYYHYI0O M HAa KOMIIBIOTEPE HECIOXKHbBIE aITOPUTMbI
C UCIOJIb30BAaHUEM BETBIICHUM U IIUKJIOB JJIS YIIPABICHUS UCIIOTHUTEIIAMH, TAKUMHU KaK
Po6oT, Uepenarnika, UepTekHUK;

UCIIOJIb30BaTh KOHCTaHThl W TIEPEMEHHBIC pPA3IUYHBIX THUIOB (YUCIIOBBIX,
JIOTUYECKUX, CHUMBOJIBHBIX), @ TaKXKE COJEpXkaIlhe WX BBIPAKEHUS, HCIOJIb30BaTh
OTIepaTop MPUCBANBAHMUS;

UCIIOJIb30BaTh MPHU pa3paboTKe MporpaMM JIOTHUECKHE 3HAYCHMs], OIepaluu
Y BBIPOKCHUSI C HUMH,

aHAIM3UPOBATh TPEUIOKEHHBIE aJTOPUTMBI, B TOM YHCJIE ONPENENsATh, KaKHe
pe3yabTaThl BO3MOKHBI MPU 3aITaHHOM MHO>KECTBE UCXOJHBIX 3HAYCHU;

co3/71aBaTh M OTJIAXHUBATh MPOrPaMMbl Ha OJHOM U3 SI3bIKOB MPOTPAMMHUPOBAHUS
(Python, C++, ITackains, Java, C#, l1IkoyibHBINH ANTOPUTMUYECKUN SI3BIK), pean3yromme
HECJIOKHBIE aJITOPUTMbI OOpPaOOTKM YHCIIOBBIX JAHHBIX C MCIOJIH30BAHUEM ITUKIIOB
Y BETBJICHUH, B TOM YHCJIC PEANTH3YIONINE MPOBEPKY ACTUMOCTH OJHOTO IIEJIOTO YHCiIa
Ha Jpyroe, MPOBEPKY HATYpPAJBHOTO 4YHCIIAa Ha TMPOCTOTY, BBIACICHUS MU U3
HaTypaJIbHOTO YHCIIA.

K koHiy oOydenust B 9 kiacce y oOydaromierocsi OyayT chopMHUpOBaHbl YMEHUS:

pa3OuBaTh 3aJayd Ha MOJ3a/Jayd, COCTABISATb, BBINOJHATH BPYYHYIO
M Ha KOMIBIOTEPE HECJOKHBIE AITOPUTMbI C HMCHOJIB30BAHMEM BETBIICHHUW, LIMKJIOB
Y BCIIOMOTATENbHBIX aJITOPUTMOB JJIs1 YIIPABICHUS UCIIOJHUTENSIMU, TAKUMH Kak Po0oT,
Uepenanika, YepTeKHUK;

COCTABJISITh M OTJAXHUBAaTh IPOrpaMMbl, PEaJU3YIOIIME THUIIOBBIE AJITOPUTMBI
00paOOTKM YHMCIIOBBIX IOCJIEOBATEILHOCTEH WM OJHOMEPHBIX UYHCIOBBIX MacCHBOB
(MOMCK MAaKCUMyMOB, MUHHUMYMOB, CYMMBI HJIM KOJIMYECTBA 3JIEMEHTOB C 3aJIaHHBIMU
CBOMCTBaMM) Ha OJHOM M3 s3bIKOB TporpammupoBanus (Python, C++, [lackanb, Java,
C#, llIxonbHbIl AnroputMuueckuii A3bIk);

PAcCKpbIBaTh CMBICH MOHATUA «MOJEINbY», «MOJEIUPOBAHUEY», OMPEIEISATh BUIIBI
MOJIeIell, OLIEHWBAaTh COOTBETCTBUE MOEIHU MOACIUPYEMOMY OOBEKTY M IeNIsM
MOJIEJTUPOBAHUS;

UCIIONIb30BaTh TIpadbl W JAepeBbs IS MOJEIMPOBAHUS CUCTEM CETEBOMU
U MePapXUUYECKON CTPYKTYpPbI, HAXOIUTh KpaTualinii myTh B rpade;

BbIOMpaTh CHOCOO TMPEICTAaBICHUSI TAHHBIX B COOTBETCTBUU C TIOCTAaBJICHHOM
3ajayeit  (Tabnuibl, CXeMbl, TIpaduKu, [AUarpaMMbl) C  HCIOJb30BAHHEM
COOTBETCTBYIOIIMX MPOTPaMMHBIX CPEACTB 00PAOOTKU JaHHbIX;
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MCIIOJIh30BATh DJIEKTPOHHBIE TAOJUIIBI N1 00paOOTKU, aHAIM3a U BU3YaTU3AINH
YUCIIOBBIX JIaHHBIX, B TOM 4YHCII€ C BBIJICJICHHEM Juana3oHa  TaOJIuIIbl
Y yIOPSAJOYMBAHUEM (COPTUPOBKOI) €r0 AIEMEHTOB;

co37aBaTh W TNPHUMEHITh B DJIEKTPOHHBIX TaOIUIAax (OPMYJBI ISl PACUETOB C
WCIIOJIb30BaHUEM BCTPOCHHBIX apumeTndeckux QyHKIUNA (CYMMHpPOBAHUE U TIOJCYET
3HAYCHUH, OTBEYAIONIUX 3aJaHHOMY VYCJIOBHIO, CcpefaHee apudMEeTHYECKOe, ITOUCK
MaKCUMaJIbHOTO ¥ MHHHUMAaJIbHOTO 3HAueHMs), aOCOJIIOTHOM, OTHOCHUTEIIHLHOM,
CMEIIIaHHOM aJipecalluy;

HCII0JIb30BaTh JIEKTPOHHBIC TAOIUIIBI IS YMCISHHOTO MOJISTUPOBAHHUS B MPOCTHIX
3a/1auax U3 pa3HbIX MPEIMETHBIX 001acTeH;

HCTIO0JI30BaTh COBPEMEHHBIC WHTEPHET-CEPBUCHI (B TOM YHCIIe
KOMMYHHUKAIIMOHHBIE CEPBHUCHI, 00JIaUHbIE XPaHWJIMINA JaHHBIX, OHJIAWH-TIPOTrpaMMBbI
(TexcToBble U TpaHUUEecKUe PpeJaKkToOpbl, Cpelabl pa3padOTKM)) B y4eOHOU H
MIOBCEHEBHOMN JEATECIHLHOCTH;

IPUBOJUTH IIPUMEPHI HCIIOIB30BaHUS T€OMH(GOPMAIIMOHHBIX CEPBHCOB, CEPBUCOB
rOCYJIapCTBEHHBIX YCIIyr, OOpa3oBaTeIbHbIX CcepBUCOB MHTepHeTa B yueOHOU
Y TIOBCEIHEBHOM JIE€ATEIHLHOCTH;

WCTIOJB30BaTh PA3JIUYHBIE CPEACTBA 3AIUTHl OT BPEJOHOCHOTO MPOrPAMMHOIO
obOecrnieyeHus1, 3allMIIATh TEPCOHAIBHYI0 WH(OPMALMIO OT HECAHKIMOHUPOBAHHOIO
JOCTyNa M €ro TMOCIeACTBUH (pasrialieHus, MOAMEHbI, yTpaThl JaHHBIX) C yYETOM
OCHOBHBIX TEXHOJIOTHYECKHX U COIUATbHO-TICUXOJIOTHYECKUX aCTIEKTOB HCIIOJIb30BaHHUS
cetu MHTEpHET (CeTeBasi aHOHUMHOCTD, IIUGPOBOM Ciea, AYyTEHTUYHOCTh CYyObEKTOB U
PECyYpCOB, OMMAaCHOCTh BPEJIOHOCHOT'O KOJ1a);

pacrio3HaBaTh MOIBITKH M TPEAYIPEkKIaTh BOBICUCHHE CE€OSI M OKPYIKAFOIIUX
B JICCTPYKTUBHBIE U KPUMHHAJIbHBbIE (DOPMBI CETEBOM AaKTUBHOCTH (B TOM 4YHCIE
KuOepOyJUTHHT, (DUILTUHT).
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v

7 KIIACC
HanmenoBanue
No KomuuectBo OCHOBHEIE BUJIBI J€ATEIHHOCTH
pa3ziesioB U TeEM [IporpammHOe copepranue
/1 4acoB 0o0yJaronuxcs

y4eOHOTO IpeaMeTa

Pasznea 1. lilndpoBasi rpaMoOTHOCTH

11

Kommnbrorep —
YHUBEPCAIHHOE
YCTpPOMCTBO 00pabOTKH
JTAaHHBIX

2

KomneroTep — yHUBEpCaIbHOE
BBIYUCIIUTEIBLHOE YCTPOUCTBO,
paboTaroliee 1o nporpamme.

Turbl KOMIBIOTEPOB: MEPCOHATBHBIC
KOMITBIOTEPHI, BCTPOECHHBIE
KOMITBIOTEPHI, CYIIEPKOMITBIOTEPHI.
MoOuiibHbIE YCTPONCTBA.

OCHOBHbBIE KOMIIOHEHTBI KOMITBIOTEPA
¥ UX HaszHauyeHwue. [Ipormeccop.
OnepatuBHas U 10JATOBPEMEHHAS
NaMsTh. Y CTpPOMCTBA BBOJA U BBIBOJA.
CeHcopHBIN BBOJI, JaTYMKH MOOHMIIBHBIX
YCTPOMCTB, Cpe/ICTBA OMOMETPUUECKOM
ayTeHTU(DUKAIIH.

Uctopus pa3BuTHsi KOMIIBIOTEPOB

U IPOTPAMMHOTO 00€CTICUCHHSI.
[TokoneHust KOMIIBIOTEPOB.
CoBpeMEHHBIE TEHICHIIUU Pa3BUTHUS
KOMIBIOTEPOB. CyNepKOMITBIOTEPHI.

PaCKpBIBaTI) CMBICJI H3Yy41aCMbIX TIOHSTHUM.

AHanmM3upoBaTh yCTPOHUCTBA
KOMIIBIOTEpA C TOYKHU 3PECHUS
OpraHM3aIiy IPOIEAyp BBOA,
XpaHeHust, 00padOTKH, BEIBOIA

U Tiepeayu nHpopMaIuu.
AHan3upoBath HHGHOPMAIIIIO
(curHanbl 0 TOTOBHOCTH U HETIOJIAJIKE)
MIPH BKJIFOUEHUHU KOMITBIOTEPA.
N3yuats uHpOpMAIIIO

0 XapaKTePUCTUKAX KOMITBIOTEPA.
HccnenoBats HCTOPHIO Pa3BUTHA
KOMIIBIOTEPOB U MPOTPAMMHOTO
o0ecrniedeHus, COBpeMEHHBIE TCHICHITNN
Pa3BUTHS KOMITBIOTEPOB

U CYNIEPKOMITBIOTEPOB.

OO6cyxnath npaBuiIa TEXHUKU
0€30I1aCHOCTH 1 TIpaBUJI pabOThI

Ha KOMITBIOTEPE.
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[TapamnienbHbIE BBIYUCICHUS.
[IepcoHanbHBIN KOMIBIOTED.
[Ipoueccop u ero XxapakTepUCTUKU
(TakTOBAs YaCTOTA, PA3PSIAHOCTD).
OnepatuBHas MaMSAThb.
JlonroBpeMeHHas naMsTh. Y CTpOMCTBA
BBOJIa U BhIBOJIa. OOBEM XpaHUMBIX
JTAaHHBIX (OTIepaTHUBHAS MMAMSITh
KOMIIBIOTEPA, JKECTKUHI

Y TBEPJIOTEIIbHBIN JUCK, TOCTOSTHHAS
naMsaTh cMapT(HOHA) U CKOPOCTh
JOCTYIIA JIJIS Pa3JIUYHBIX BUJIOB
HocuTenen. TexHuka 6e30macHOCTH
U TipaBuiia paboOThI Ha KOMIIBIOTEPE

Hpakmuueckue pabomor*:
1. Bxniouenue xomnviomepa u nosyyenue
ungopmayuu o e2o xXapaKxmepucmuKax

1.2 | IIporpaMMsbI U JaHHBIE

[IporpammHuoe obecnieueHue
komnbroTepa. [Ipukinannoe
IpOrpaMMHOE 0OecrieYeHHE.
CucreMHOE MPOrpaMMHOE
obecnieuenue. CucteMbl
nporpammupoBanus. [IpaBoBas oxpaHa
IIpOrpaMM | JIaHHBIX. becruraTHbie

U YCJIIOBHO-0ECTIATHBIE TPOTPAMMBI.
CB00OOIHOE TTPOTPAMMHOE
o0ecrieueHue.

@Dalinpl ¥ Manku (KaTajiory).

PackpbIBaTh CMBICIT H3y4ae€MbIX TOHSATHIA.
N3ydats BONpOCHI MPABOBOW OXPaHBI
MPOTpaMM U JTaHHBIX.

OnpenensTe NporpaMMHBIE CPEACTBA,
HEO0OXOMMBIE JUTSI OCYIIECTBICHUS
HH()OPMAITMOHHBIX TPOIECCOB

[P PEIICHUH 33/1a4.

OnpenensTe OCHOBHBIEC XapAKTEPUCTUKHU
OIIEPALMOHHON CUCTEMBI.

OnepupoBaTh KOMITBIOTEPHBIMU
UH(POPMALIMOHHBIMU O0BEKTAMH

! Mpeanaraemslii B nporpaMme no MHPOPMATUKE EPEUEHb MPAKTUIECKMX PAOOT HOCUT PEKOMEHIATe IbHBIN XapaKTep.
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[TpuHIMIBI TOCTpOCHUS (PatIOBBIX
cucteM. [TomHOE MMs daiina (mankn).
I1yTs K (aiiny (nanke). Pabora

¢ (haiiramMu U KaTajJoraMu CpeicTBaMu
ONEPAIMOHHON CUCTEMBI: CO3/IaHUE,
KOIUPOBAHUE, NIEPEMEILICHUE,
NeperMEHOBaHUE U yAaleHne (HailyioB
U manok (kartajaoron). Turibl aiios.
CaoiicTBa (aitnoB. XapaKkTepHble
pa3Mepsl (aiioB pa3InyHbIX TUIIOB
(cTpaHuLa TEKCTA, FIEKTPOHHASI KHUTA,
dboTorpadusi, 3aruch MeCHU,
BUJICOKJIUTI, TOJITHOMETPAKHBIN (PUIIbM).
ApxuBanus gaHHbix. Mcnonb3zoBanue
IIPOrpamMM-apXuBaTopoB. DaiIOBBIN
Menekep. [louck ¢aiinos cpeacTBamu
OTNIEPALIMOHHOM CHUCTEMBI.
KomnsloTepHbie BUPYCHI U ApyTHE
BpPEIOHOCHBIE TporpaMmsbl. [Iporpammel
JUTSI 3aIUTHI OT BUPYCOB

B HarJs,IHO-TpaduueckoM uHTepdeiice.
BhInoNMHATE OCHOBHBIE OTIEpaIiu

¢ ¢aiiyamMu M MmarnKamu.

OuenuBarth pa3mepsl Gaiios,
MOJIFOTOBJICHHBIX C UCTIOIB30BAHUEM
Pa3IUYHBIX YCTPOMCTB BBOAA
nH(opmaiuu (KJ1aBuaTypbl, CKaHepa,
MUKpO(oHa, GPOTOKaMeEpHI,
BUJICOKAMEPHI).

Hcnonb30BaTh MporpaMMbI-apXUBaTOPHI.
Ocy1ecTBIATh 3alIUTy HH(OPMALIUN

OT KOMIIBIOTEPHBIX BUPYCOB C TOMOIIBIO
AHTUBUPYCHBIX TPOTPAMM.
[InanupoBaTh U CO3/1aBATh INYHOE
MH(}OPMAITMOHHOE MTPOCTPAHCTBO.
Ilpakmuueckue padomuwi:

1. Buvinonnenue ochogHvlx onepayuii

¢ Qatinamu u nankamu.

2. CpagneHue pasmepos meKCcmoasulXx,
epacghuueckux, 36yK08bIX U 8U0e0Patinos.
3. U3yuenue snemenmos unmepdghetica
UCNOIb3YEeMOU ONePAYUOHHOU CUCTEMBIL.
4. Ucnonvzosanue npoecpammol-
apxueamopa.

5. Bawuma ungopmayuu

OM KOMNBbIOMEPHBIX BUPYCO8 C NOMOUYBIO
AHMUBUPYCHBIX NPOCPAMM
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1.3.

Kommnrerorepusie cetn

OObenHeHe KOMITbIOTEPOB B CETh.
Cetp UnTepuer. Beb-cTpanuia,
BeO-caiiT. CTpyKTypa aapecoB
BeO-pecypcoB. bpaysep. [louckoBbie
cucteMsl. [Touck nunpopmanuu

O KITFOUEBBIM CJIOBaM

1 110 n300pakeHno. JJocToBepHOCTh
uH(pOpMaIuu, NOTy4YeHHON

n3 Murepuera.

CoBpeMeHHbIE CEPBUCH MHTEPHET-
KOMMYHUKAaIUH.

CereBoii 3TUKET, 6230BbIE HOPMBI
nH(OPMAITMOHHON dTUKHU U TIpaBa
npu paborte B MaTepuere. CtpaTeruu
0e3onacHoro noseAeHus B UuTepHeTe

PackpbIBaTh CMBICII U3y4aeMBbIX IOHSITHH.
Ocy1ecTBISATh MOUCK HH(pOpMaLUu

10 KIIFOUEBBIM CJI0BaM

U TI0 U300PAKEHHUIO.

[IpoBepsITh AOCTOBEPHOCTH MH(MOPMAITHH,
HailieHHOU B ceTu MHTepHeT.
BoccranaBnuBaTth aipec BeO- pecypca

U3 UMEIOIINXCS PParMeHTOB.
OcCyIIeCTBIATh B3aUMOICHCTBUE
IIOCPEJICTBOM DJIEKTPOHHOU IIOYTHI,
BUJ1€0-KOH(EPEHII-CBS3HU.

N3yyaTh ceTeBOM 3TUKET.

UccnenoBath cTpareruu 6€30MacHOTO
noBesieHus B IHTepHeTe.
Ilpaxkmuueckue padbomot:

1. Iouck unghopmayuu no koyesvim
C08aM U NO U30OPANHCEHUIO.

2. Hcnonv3oeanue cepsucos unmepnen-
KOMMYHUKAYULL

Hroro no pazgeny

Pa3znen 2. Teopernyeckue 0CHOBbI HH(POPMATHKHU

2.1

Nudopmarnus u
nH(OPMAITMOHHBIC
MIPOLIECCHI

2

Nupopmanivs — 0JHO U3 OCHOBHBIX
IIOHATUN COBPEMEHHOU HAYKH.
Nudopmarus kak cBeIeHUS,
peIHa3HAYEHHbIE 11 BOCIIPUITHS
4eJI0BEKOM, U MH(pOpMaLUs KaKk
JaHHbIE, KOTOPBIE MOT'YT OBITh

PackpbIBaTh CMBICIT H3y4aeMbIX IOHSATHM.
OuenuBath UHGOPMAITUIO C TIO3UIIUU €€
CBOWMCTB (aKTyalbHOCTh, JOCTOBEPHOCTb,
MOJHOTA U JIp.).

N3y4aTh BO3MOXHOCTH OIUCAHUS
HETPEPBhIBHBIX 00BEKTOB U MPOLIECCOB
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00paboTaHbl aBTOMaTU3UPOBAHHOM
CHUCTEMOI.

JIuCKpeTHOCTh JaHHBIX. BO3MOXKHOCTh
OTIMICAaHUS HEMPEPHIBHBIX 00EKTOB

U MPOIIECCOB C MOMOIIBIO TUCKPETHBIX
JTAaHHBIX.

NudopmanmonHsie mpoiecch —
MIPOIIECCHI, CBSI3aHHBIC C XPAHCHHUEM,
peoOpa3oBaHUEM U TIepeadeii TaHHbIX

C IOMOIIIBIO TUCKPETHBIX TaHHBIX.
Briaensate uHGOpMaIMOHHYIO
COCTaBJIAIOILYIO ITPOLIECCOB

B OMOJIOTUYECKUX, TEXHUYECKHUX

U COLIMAJIBHBIX CUCTEMAX.

OneHuBaTh YMCIIOBbIE TAPAMETPHI
MH(}OPMAMOHHBIX MTPOLIECCOB (00bEM
naMsTH, HEOOXOIUMOM 17151 XpaHEeHMUsI
MH(}OpMaUK; CKOPOCTh NEepeIavn

2.2

IIpencraBnenue
uHbOopMauu

CumBoi. AngaBut. MomHOCTh
andasura. PaznooOpaszue sa3b1K0B

u andaBuToB. ECTECTBEHHBIC U
dbopmanbHbIe A3bIKU. AaBUT TEKCTOB
Ha PYCCKOM fA3bIKE. /[[BONYHBIN
angasut. KoamdecTBo BCEBO3MOXKHBIX
CJIOB (KOAOBBIX KOMOMHAIU)
(UKCHUPOBAHHOM JJIMHBI B JBOMYHOM
andasute. [IpeoOpazoBanue 1100010
andasuta k 1BouuHomMy. KoamdyectBo
Pa3IUYHBIX CJIOB (PUKCHPOBAHHOM
JUTMHBI B ajihaBUTE ONpeIeICHHON
MontHocTH. KogupoBaHue CHMBOJIOB
0JIHOTO aJihaBUTA C IOMOIILIO KOJIOBBIX
CJIOB B IpyroMm ajndaBute, KOJ0Bast
TabyHIa, TEKOANPOBAHHUE.

JBonunslii kox. [IpeacraBinenue
JAHHBIX B KOMITBIOTEPE KaK TEKCTOB

PackpbIBaTh CMBICI U3y4aeMbIX TOHSATHIA.
[TpuBOAWTE IPUMEPHI KOTUPOBAHUS

C MCTIOJIb30BAaHUEM PA3TMYHBIX
an(aBUTOB, BCTPEUAIOIINXCS B KU3HH.
KoaupoBaTh u 1eKOAMPOBATH COOOIIICHUS
10 W3BECTHBIM IIPABUIIAM KOJIUPOBAHUS.
Onpenensatb KOJTUYECTBO PA3TUIHBIX
CUMBOJIOB, KOTOPBIE MOTYT OBITh
3aKOMPOBAHBI C IIOMOIIBIO JBOMYHOTO
KoJ1a (PMKCUPOBAHHOM JJIMHBI
(pa3psiAHOCTH).

Onpenensars pa3psIHOCTh TIBOUYHOTO
KOJ1a, HEOOXOAMMOTO JIJII KOJAUPOBAHUS
BCEX CHMBOJIOB ajidaBuTa 3aJaHHON
MOIITHOCTH.

[TomcunThIBaTh KOJTMYECTBO TEKCTOB
JTAHHOW JIJTMHBI B JAHHOM ajiaBUTE.
OnepupoBaTh eAMHUIIAMU U3MEPEHUS
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B IBOMYHOM aji(haBHTE.
Nudopmarmonnbiit 00beM JTaHHBIX.
but — MuHMMaIbHAS €IUHUALIA
KOJM4eCcTBa MH(OPMAITUU — TBOUYHBIN
paspsia. Enqunuiiel namepeHus
MH()OPMAIMOHHOTO 00bEMA JAHHBIX.
bur, 6aiiT, kunoOauT, MeTadamT,

rurabaiit. CKopocTh nepeiauu JaHHbIX.
Enunuiipl ckopocTu nepeayu JaHHBIX.

Konunpoanue tekctoB. PaBHOMEpHBIN
koa. HepaBHomepHsbiii koa. KoaupoBka
ASCII. BocbMHUOUTHBIE KOTUPOBKHU.
[Tonsitue o koguposkax UNICODE.
JlexoqupoBaHue COOOIICHUI

C UCIIOJIb30BaHUEM PABHOMEPHOTO

Y HEPABHOMEPHOT'O KOJIa.
NudopmarimoHHbiil 00beM TEKCTA.
Hckaxenne nHPpopMaLuu npu
nepegade. Oo1Iee MpeIcTaBICHUS

0 uppOBOM TPEACTABICHUN
ayTMOBU3YAJIbHBIX U JPYTHX
HEMPEPHIBHBIX JTAHHBIX.

Koauposanue 1seta. LIBeToBbIe
monenu. Monens RGB. I'my6una
koaupoBanus. [Tanutpa. PactpoBoe

U BEKTOPHOE MPEACTABICHHE
nzoopaxennit. [Tukcens. Onenka

KoJinuecTBa nHpopMaruu (OuT, OaiT,
KIJIO0aT, MerabaiT, rurabanT)

¥ CKOPOCTH TIepe/iauyl TaHHBIX.
KomupoBaTs u 1eK01upOBaTh TEKCTOBYIO
HH()OPMAITHIO C UCITOIH30BAHUEM
KOJIOBBIX TaOJIHII.

Boruucnsats uH(poOpMamoHHbI 00beM
TEKCTa B 33JJaHHOM KOJIUPOBKE.
OuennBath HHPOPMALIMOHHBIN 00BEM
rpaguuecKux JaHHBIX ISl pACTPOBOTO
M300paKeHusl.

Ornpenensatb 00beM IaMsATH,
HEO0OXOMMBIN JIJIs IPEACTABICHUS

Y XpaHEHUs 3ByKOBOTO (haiina.
Ilpakmuueckue pabomoi:

1. Onpeodenenue kooa cumeona 8 pazuwvlx
KOOUPOBKAX 8 MEKCMOBOM NPOYECCope.
2. Onpeodenenue kooa yeema 8 naiumpe
RGB 6 epaguueckom peoaxmope.

3. CoxpaneHnue pacmpogoco
epaguueckoeo uz0opaxiceHus 8 pazHuix
gdopmamax.

4. 3anucwe 38yK06vix (aiinos

C PA3TUYHBIM KAYECMBOM 38YUAHUS
(21yOUHOU KOOUPOBAHUSL U HACHOMOTL
Oouckpemuzayuu)
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MH(GOPMAIIMOHHOTO 00BeMa
rpagUIeCcKuX JaHHBIX JJISI PACTPOBOTO
n3oOpaxenus. KogupoBanue 3ByKa.
Pa3psnHoCTh 1 yacToTa 3anucCH.
KonnuecTBo KaHAJIOB 3aMuCH.

OueHKa KOJIMYECTBEHHBIX TAPAMETPOB,
CBSI3aHHBIX C MPEJCTABICHUEM

U XpaHEHUEM 3BYKOBBIX (DaiiyioB

Hroro no pasaery 11

Pa3nen 3. UndopmaumoHHbIe TEXHOJIOTHH

3.1 | TexcToBBIEC TOKYMEHTHI 6

TexcToBbIE JOKYMEHTHI U X
CTPYKTYpHBIE 3JIEMEHTHI (CTpaHU1Ia,
a03al1, CTpoKa, CJI0BO, CUMBON).
TeKCTOBBIN ITPOLECCOP — UHCTPYMEHT
CO3/IaHUs, PEIaKTUPOBAHUS

U popMaTupoBaHus TeKcToB. [IpaBuna
HaOopa Tekcra. PenaktupoBanue
tekcta. CBoiicTBa cuMmBoJIOB. Llpudr.
Tunsl wpudToB (pyodieHsbIe,

C 3aC€YKAMH, MOHOIIIMPUHHBIE).
[Tomy>kxupHOE M KypCUBHOE HaUEpPTAHHUE.
CaoiicTBa ab3a11eB: TPaHUIIbI, A03aITHBII
OTCTYT, MHTEPBAJI, BRIpaBHUBAHUE.
[TapameTtpsl cTpanuibl. CTHIIEBOE
dopmatupoBanue. CTpyKTypHUpOBaHHUE
MH(GOpPMaLIUU C TOMOIIBIO CIIHCKOB

1 Tabnui. MHOTOypOBHEBBIE CITCKH.

PackpbIBaTh CMBICII U3y4aeMBbIX IOHSITHH.
AHanM3upoBaTh MOJB30BATEIHCKUN
uHTepdenc TpUMEHsIEMOTO
MIPOTrPaMMHOI0 CPEJICTBA B paboTe

C TEKCTOBBIMHU JOKYMEHTAMH.
OnpenensaTe yCIOBUS U BO3MOXHOCTH
MIPUMEHEHUS POTPAMMHOTO CPEACTBA
JUTSL pEIICHUS] TUTIOBBIX 3aJ]1a4y B padboTe
C TEKCTOBBIMHU JOKYMEHTaMH.
BrisBisTh o0111ee 1 pa3audus B pa3HbIX
MPOTPAMMHBIX MPOAYKTAX,
MPEIHA3HAYEHHBIX JIJIs1 pEIIEHUS OAHOTO
KJ1acca 3a/1a4 B paboTe C TEKCTOBBIMHU
JTOKYMEHTaMHU.

Co3pnaBath U peIaKTUPOBATH TEKCTOBHIE
JOKYMEHTBI [TOCPEACTBOM
KBATM(PUIUPOBAHHOTO KJIABUATYPHOTO
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JloGaBneHue TaONMHUIl B TEKCTOBBIC
JOKYMEHTHI. BcTaBka n3o0paxeHui
B TEKCTOBBIE TOKYMEHTHI. OOTeKaHue
n3o0pakeHnit TekctoM. Britouenue
B TEKCTOBBIN JOKYMEHT JUarpamm,
(dopMyI1, HyMepaluu CTPaHHll,
KOJIOHTUTYJIOB, CCBUIOK U JIPYTUX

aneMeHTOoB. [IpoBepka npaBonucanus.

PaccranoBka nepeHOCOB.

['onocoBoit BBOJ TEKCTA.

Onruueckoe pacrio3HaBaHUE TEKCTA.
KomneroTepHblii IepeBo.
Hcnonws3oBanue cepBucos lHTepHeTe
1U1st 00pabOTKU TEKCTa

MUChMa C UCTIOJIb30BaHUEM 0a30BBIX
CPEIICTB TEKCTOBBIX PEIaKTOPOB.
dopmMaTHpPOBaTh TEKCTOBBIC JOKYMEHTHI
(ycTaHaBIHMBATh ITapaMETPhl CTPAHHIIBI
TOKyMeHTa; (OpMaTUPOBATH CUMBOJIBI
1 a03a11pl; BCTABJIATH KOJIOHTUTYJIBI U
HOMEpa CTPaHHUII).

BcTaBisaTe B JOKYMEHT (OPMYJIHI,
Ta0IUILIbL, U300pakeHUs], OPOPMIISATH
CIUCKH.

Hcnonb30BaTh CCHIIKU U IIATUPOBAHHE
HMCTOYHHUKOB P CO3/IaHUH HA UX OCHOBE
COOCTBEHHBIX HH(POPMAIITHOHHBIX
0OBEKTOB.

Hcnonb30BaTh MHTECIUICKTYATbHBIC
BO3MOKHOCTH COBPEMEHHBIX CUCTEM
00pabOTKH TEKCTOB.

Ilpaxkmuueckue padomuwi:

1. Coz0anue nebonvuux mekcmogvix
O0OKYMEHMO8 NoCPedCmEoM
K8AUDUYUPOBAHHO20 KIABUATMYPHO2O
AUCbMA C UCNONIL308aHUEM DA308bIX
cpeodcme meKcmosbix pedaKkmopos.

2. DopmamuposaHue meKcmosbix
OOKYMEHmMO8 (YCMAaHo8Ka napamempos
cmpanuybl 0OKYMeHma,
popmamuposanue cumgonos u abzayes;
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8CMABKA KOJOHMUMYI08 U HOMEPOB
cmpaHuy,).

3. Bcmaska 6 dokymenm gpopmyi,
mabauy, uzoopasdicenull, ogpopmienue
CHUCKO8.

4. Coz0anue neOOIbUIUX MEKCMOBbIX
OOKYMEHMO8 C YUmamamu U CCoLIKaAMU
Ha yumupyembvle UCMOYHUKU

3.2

Kommerorepnas
rpadguka

3HaKOMCTBO C rpad)M4eCKUMHU
penakTopamu. PacTpoBbie pUCyHKHU.
Ucnonb3oBanue rpaduueckux
MpUMHATHUBOB. Orniepannu
penaKkTupoBaHus rpaduuecKux
00BEKTOB, B TOM YHUCJE ITU(DPOBHIX
dboTorpaduii: ©3BMEHEHHE pa3Mepa,
oOpe3Kka, MOBOPOT, OTpaKeHHe, padoTa
¢ obnactsiMu (BbIACICHUE,
KOIUPOBAHUE, 3aJIUBKA LIBETOM),
KOPPEKIIUS I[BETA, IPKOCTH

U KOHTpacTHOCTH. BekTopHas rpaduxa.

Co3naHue BEKTOPHBIX PUCYHKOB
BCTPOSHHBIMH CPEJICTBAMHU TEKCTOBOTO
poleccopa Wi APYrux MporpaMmm
(mpunosxxenuit). JlobaBneHue
BEKTOPHBIX PUCYHKOB B JOKYMEHTHI

PackpbIBaTh CMBICIT N3y4aeMBbIX IOHSITHH.
AHanu3upoBaTh NOJIb30BATEIbCKUI
uHTEepEenc TPUMEHIEMOTO
IPOrpaMMHOTO CPEZCTBa B paboTe

C KOMIIBIOTEPHOU TpadUKoil.
Onpenensats yClIoBHs U BO3MOKHOCTH
IIPUMEHEHUS [TPOTPAMMHOTO CPEJICTBA
JUTSL peIEHUs] TATIOBBIX 33724 B paboTe
C KOMIBIOTEPHOM TpadUKoil.

BbIABIIATH 00111€€ U pa3audus B pa3HbIX
MPOTPAMMHBIX MPOAYKTaX,
MpeAHA3HAYCHHBIX JIJIS PEIICHHS OJHOTO
KJ1acca 3aj71a4 B paboTe ¢ KOMITbIOTEPHOM
rpaduKoi.

Co3naBaTh ¥ peJaKTUPOBATh
M300paKEHUsI C TOMOIIbIO
UHCTPYMEHTOB PacTPOBOIO
rpauyecKoro pegakTopa.

Co3znaBath U peJakTUPOBATH
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M300paKEHUsI C TOMOIIbIO
WHCTPYMEHTOB BEKTOPHOTO
rpauyecKkoro pegakTopa.
J100aBnATH BEKTOPHBIEC PUCYHKHU

B JIOKYMEHTHI.

Ilpaxkmuueckue padomut:

1. Cozdanue u/unu pedaxmuposganue
U300padicerust, 8 MOM yucie Yughposvix
Gdomoepaghuii, c nomowbio
UHCMPYMEHMO8 PACMPOBO20
epaghuueckozo peoakmopa.

2. Co3z0anue u pedakxmuposamue
U300padiceHUs ¢ NOMOWbIO
UHCMPYMEHMO8 8EKIMOPHO20
epaghuueckozo pedakmopa

3.3

MynbTUMEIUITHBIE
IIPE3CHTALIAN

[ToaroroBka MyIbTUMEIUNHBIX
npesedTaiuit. Crnaiia. JloOaBnenue
Ha CJIaij TeKCTa U H300paKCHUI.
PaboTa ¢ HECKOJILKUMHU ClIalJaMH.
JlobaBiieHre Ha clraiiy
ayIMOBU3YJIbHBIX JJAHHBIX.
Anunmanus. ['unepccbuiku

PackpbIBaTh CMBICII H3y4aEeMBbIX ITIOHSITHH.

AHanM3upoBaTh MOJB30BATEIBCKUI
uHTEpdEeic TPUMEHIEMOTO
MIPOTrPaMMHOTO CPEJICTBA B paboTe

C MYJIbTUMEIUHHBIMU TIPE3EHTALUAMH.
Onpenensars ycluoBHs U BO3SMOKHOCTH
MIPUMEHEHUS TPOTPAMMHOI0 CPEJICTBA
JUTSl pEeLIEeHUsI TUTIOBBIX 33]1ay B paboTe
C MYJIbTUMEIUWHBIMU IPE3EHTALUAMH.
Bo1sBnsTh 00111€€ 1 pa3indusl B pa3HbIX
IIPOTrPaMMHBIX ITPOIYKTaX,
MpEeAHA3HAYEHHBIX JJIs1 pELIEHUS] OJHOTO
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KJIacca 3a7a4 B paboTe

Co3znaBath npe3eHTaIH, UCTIOIb3YS
TOTOBBIE 1Ta0JIOHEI.

Ilpakmuueckue padomol:

1. Coz0anue npezenmayuu

C 2UNEPCCHLIKAMU HA OCHOBE 20MOBbIX

C MyJ'IBTI/IMeI[I/II‘/IIHBIMI/I MMPpC3CHTAONAMM.

wabI0Ho08
Hroro no pazueiny 13
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO 34
YACOB I1O ITPOT'PAMME
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8 KJIACC
HaumenoBanue
Ne KomnuectBo OCHOBHBIE BUJIBI 1€ATEILHOCTH
pa3/iesioB U TEM [IporpammHoOe copepKaHue
n/m 9acoB 00y4aronmxcst

y4e0HOTO IpeaAMeTa

Pasznen 1. Teopernyeckue 0CHOBbI HH(POPMATHKHU

11

CucTeMbl CUMCIICHUS

6

Hemno3uumoHHbIE U NO3ULIHOHHBIE
CUCTEMBbI cuucieHus. Andasur.
OcnoBanue. PazsepuyTtas hopma
3anucu yncia. llepeBon B gecaTnunyro
CUCTEMY YKCEJI, 3alIMCAHHBIX B IPYTUX
CUCTEMax cuuciieHus. PuMckas
cucTeMa cuuciieHus. J[BonuHas
cucrema curcienus. [lepeBon uenbix
yucen B npegenax ot 0 mo 1024

B JIBOUYHYIO CUCTEMY CUUCIICHUSI.
BocbmepuyHasi cuctema CUUCIICHUS.
IlepeBon uncesn U3 BOCbMEPUYHOU
CUCTEMBbI B IBOUYHYIO U JIECITUIHYIO
CUCTEMBI 1 OOPATHO.
[IlecTHanaTepuyHas cucrema
cuuciienus. [lepeBon uuncen

13 MIECTHAIATEPUYHON CUCTEMBI

B JIBOUYHYIO, BOCbMEPUUHYIO

U JICCATUYHYIO CUCTEMBI U 0OpaTHO.
Apudmernueckue oneparuu

B JIBOMYHOI CUCTEME CUMCIICHUS

PackpbIBaTh CMBICIT U3y4a€MbIX TOHSATHI.
BrisBnsTh paznuure B HO3UIIMOHHBIX

Y HEMIO3UIIMOHHBIX CUCTEMAaX CYUCIICHUSI.
BrisBnsaTh o0111ee u pa3nuyus B pa3HbIX
MO3UIMOHHBIX CUCTEMAX CUUCIICHUS.
3anuceiBath HEOObIME (0T 0 10 1024)
1[EJIbIC YUCTIA B PA3JIMYHBIX TTO3UIIMOHHBIX
CHUCTEMaXxX CUUCIICHHUS (JIBOMYHOM,
BOCBMEPUYHOM, IIECTHAILATEPUIHON ).
CpaBHUBATH LEIBIE YUCIIA, 3ATTUCAHHBIE

B JIBOUYHOM, BOCBMEPHUYHOMN

Y [IECTHAALATEPUYHON CUCTEMAX
CUMCIICHHS.

BrInonHATE oniepaiuu cloxKeHus

U YMHOXEHUS HaJl HEOOIbIITUMU
JIBOUYHBIMU YU CIIAMU
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1.2 | DneMeHTHI 6 Jlornueckue BbICKa3bIBaHUS. PackpbIBaTh CMBICII N3y4aeMbIX TOHATHH.
MAaTeMaTUYECKOU Jlornyeckue 3HaYCHUS BRICKA3bIBAHUN. | AHAJIU3UPOBATH JIOTHYECKYIO CTPYKTYPY
JIOTUKHU DneMeHTapHbIC U COCTABHBIC BBICKa3bIBAaHU M.

BbICKa3bIBaHUs. Jlornueckue onepanuu: | Mcroab30BaTh JJIOTHUECKHE ONEPaIUU.
«» (KOHBIOHKIIHS, JIOTHYECKOE CtpouTh TaOIHIIBI HICTUHHOCTH
YMHOXEHUE), «UTN» (AU3BIOHKIINS, JUISL TIOTUYECKUX BBIPAKCHUH.
JIOTUYECKOE CJIOKEHHUE), BpruucnsaT MICTHHHOCTHOE 3HAYEHUE
«HEe» (JIOTUYeCKOe OTPUIIAHUE). JIOTUYECKOTO BBIPAKEHUS.
[IpropHUTeET JTOTHUECKUX ONEPALUH. 3HAKOMHTHCS € JIOTHYECKUMHU OCHOBaMHU
Ornpenenenne ICTUHHOCTU COCTAaBHOTO | KOMIIBIOTEPA

BBICKA3bIBAHUS, €CJIM N3BECTHBI

3HAYEHHS] UCTUHHOCTHU BXOJISIIIUX

B HET'O 3JIEMEHTAPHBIX BHICKA3bIBAHUM.

Jlornueckue Beipaxkenus. [Ipasuina

3aIMCH JIOTUYECKUX BBIPAKECHUU.

[TocTpoenune TabyuIl UICTUHHOCTH

JIOTUYECKUX BBIPAKECHUUN

Jlornueckue 351eMEHThI. 3HAKOMCTBO

C JIOTUYECKMMHU OCHOBAMH KOMITbIOTEpA

Hroro no pazgeny 12

Paszges 2. AiropuTtMbI M IPOrpaMMHUPOBAHKE

2.1 | Ucnomaurenu 10 ITonstue anropurma. Ucnonaurenu PackpbIBaTh CMBICII N3y4aeMbIX TOHATHUH.
U aJITOPUTMBI. aJIrOPUTMOB. AJITCOPUTM Kak IUIaH AHaJIM3UPOBATH MpeEJIIaracMble
AJNTOpUTMUYECKHE YIIPaBJIEHUS UCIIOJIHUTEIIEM. MOCJIEIOBATEIBHOCTH KOMAH/
KOHCTPYKLUHU CaoiictBa anroputma. CriocoObl 3aMucH | Ha IPEAMET HAJINYUSA Y HUX TaKUX

anroput™a (CJIOBECHBIN, B BUJIE CBOWCTB aIrOpPUTMA, KaK JIUCKPETHOCT,
OJIOK-CXEMBI, POTPaMMa). JETEPMUHUPOBAHHOCTD, IOHSATHOCTD,
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AJITOPUTMUYECKUE KOHCTPYKIIUH.
KoncTpykuus «ciemoBaHue.
JIuneiinblii anroput™. OrpaHUYEHHOCTD
JUHEUHBIX aJITOPUTMOB:
HEBO3MOXHOCTh MTPEAYCMOTPETh
3aBUCHMOCTbH MOCJIEIOBATEIIbHOCTH
BBIIIOJIHSIEMBIX JICUCTBUM OT UCXOIHBIX
JNaHHbIX. KOHCTPYKIIMS «BETBICHUEY:
MOJIHAsl U HeToIHast (DOPMBI.
BrinonHeHne 1 HEBBIIOJIHEHUE
yCJoBUsl (MCTUHHOCTD U JIOKHOCTD
BbICKa3bIBaHUs). [IpocThie U cocTaBHBIC
ycaoBus. KOHCTpYKIIKS «TOBTOPEHUS:
LUKJIBI C 3aJaHHBIM YHCJIOM
MMOBTOPEHUH, C YCIIOBUEM BBITIOJTHEHUSI,
C mepeMeHHOM 1ukIa. Pa3zpaboTka

J1s1 POpMATTBHOTO UCTIOTHUTEIS
aJIropuTMa, MPUBOIAILIETO

K TpeOyeMoMy pe3ysIbTaTy

MIPU KOHKPETHBIX UCXOJHBIX JAHHBIX.
Pa3zpaboTka HECTIOKHBIX aJITOPUTMOB

C UCIIOJIb30BaHUEM LIUKJIOB

Y BETBJICHUU ISl yIPABJICHUS
dhopMaTbHBIMU UCTIOJIHUTEIISIMH,
TakuMu Kak Po6oT, Uepemnaika,
YeprexkHUK. BBITOITHEHNE AITOPUTMOB
BPYYHYIO U Ha KOMITBIOTEPE.

pE3yIbTaTUBHOCTh, MACCOBOCTb.
Onpenenars 1o 0JI0K-CXEME,

JUISL PELICHUST KaKOW 3a/1aun
NpeAHa3HA4YEH JAHHBIN AJITOPUTM.
AHaJIM3UPOBATh U3MEHEHUE 3HAUYCHUI
BEJINYMH IPU MOIIArOBOM BBITIOJTHEHUHN
anropuTMa.

Onpenensite 10 BHIOPAaHHOMY METOY
pelIeHus 3a1a4u, KaKue
AJTOPUTMUAYECKUE KOHCTPYKIIMU MOTYT
BOWTH B aJITOPUTM.

CpaBHUBATH pa3InYHbIE aJITOPUTMBbI
pelIeHusI OJHOM 3a7a4Hu.

Co3pnaBatb, BBIOJIHITH BpPYYHYIO

Y Ha KOMITBIOTEPE HECITOKHBIC
AJITOPUTMBI C UCIOJIb30BAHUEM
LUKJIOB Y BETBJICHUH JJIsI YITPABJICHUSA
UCIIOJIHUTEIISIMUA, TAKUMH Kak PoOoT,
Uepenamka, YepTeKHUK.

M cnoiHATh TOTOBBIE aJITOPUTMBI

MPU KOHKPETHBIX UCXOJAHBIX

JTAHHBIX.

CtpouTtb 1151 UICTIOJTHUATENS
apu(METHICCKHUX JICUCTBUI IIETIOUKH
KOMaH/I, TatolIuX TpeOyeMbIit
pE3YyIbTAT MIPU KOHKPETHBIX UCXOAHBIX
JAHHBIX.
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CHHTAKCUYECKHUE U JIOTUYECKUE
ommoOku. OTKa3kI

Ilpakmuueckue pabomot.

1. Cozoanue u evinonnenue

HAa KOMNbIOMepe HeCLOHCHBIX
aAn2OPUMMO8 C UCNOJIb30BAHUEM YUKITIO8

u eemenenull OJisl YnpaeieHus
ucnoiHumenamu, maxumu kaxk Pooom,
Yepenawka, Yepmedsicnux.

2. Ilpeobpaszosanue aneopumma uz 0OHoOU
Gopmbl 3anucu 6 opyeyro.

3. Pazpabomka ons popmanvroeo
UCNOJIHUMeNs an20pumma, npueoosiye2o
K mpeoyemomy pe3yiomamy

NpU KOHKPEMHbIX UCXOOHBIX OAHHBIX.

4. «Pyunoey ucnonnenue 20moswix
An2opUMMOB NpU KOHKPEMHbBIX UCXOOHBIX
OQHHbBIX

2.2

S3BIK
MIPOrPAMMHUPOBAHUS

S3p1k nporpammupoBanus (Python,
C++, Ilackann, Java, C#, llIkonbHBIM
Anropurmudeckuil A3bik). Cucrema
IPOTrPAMMHUPOBAHMS: PETAKTOP TEKCTa
IporpaMm, TPaAHCIATOP, OTIATIUK.
[lepemenHas: Tur, uMs, 3Ha4YCHHUE.
[{enble, BELIECTBEHHBIE U CUMBOJIbHbBIE

nepeMeHnHbie. OnepaTop NpUCBauBaHUSL.

ApudmMeTnueckre BoIpaKeHUs
U MOPSA0K UX BbhluKciienus. Onepanuu
C LEJIBIMU YUCIIAMU: LETOUYUCICHHOE

PackpbIBaTh CMBICIT H3y4aeMbIX TOHSATHM.
OnpenensaTe o nporpaMmme,

JUJTS PELICHUS KaKOW 3ajauy OHa
IpeAHa3HaYEeHa.

Crpouts apudmeTnyeckue, CTpOKOBBIE,
JIOTUYECKUE BBIPAXKEHUS U BBIYUCIIATH UX
3HAYCHHUS.

IIporpamMmupoBath JIMHEHHBIE
AITOPUTMBI, IPEATIOJIATAOIINE
BBIUKCIICHUE apU(PMETHUECKHUX,
CTPOKOBBIX U JIOTHYECKUX BBIPAKECHUM.
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JIeJIEHUE, OCTAaTOK OT JICJICHUSI.
BerBnenus. CoctaBHbIE yCIOBUS
(3amuCh JOTUYECKUX BBIPAKEHUN

Ha M3y4aeMOM SI3bIKE
nporpammupoBanus). Haxoxaenue
MUHHUMYMa 4 MaKCUMyMa U3 JBYX, TPEX
Y YeThIpex yucen. Pemenue
KBaJpPaTHOTO YPABHEHUSI, UMEIOILIETO
BEIIIECTBEHHbIC KOpHU. Jlnanorosas
OTJIaJIKa IPOrpaMM: MOIIAroBOe
BBITIOJTHEHUE, TIPOCMOTP 3HAYEHUN
BEJIMYMH, OTJIaJI0YHbIN BBIBOJI, BEIOOD
TOYKHU OocTaHoBa. Lluki ¢ ycioBuem.
Aunroput™m EBKIMAa AJ1s1 HAX0XKACHUS
HauOOJIBIIET0 OOIIET0 ACTUTEIIS IBYX
HaTypalibHbIX yucen. Pazouenue
3alUCH HATYPaJIbHOTO YHCiIa

B MTO3UIIUOHHOMN CUCTEME

C OCHOBAHUEM, MEHBIIIUM UJIU PAaBHBIM
10, Ha oTaenbHBIC TUGPHI. [k

C IIEPEMEHHON. AJITOPUTMBI IPOBEPKHU
JIETMMOCTH OJHOTO LIEJIOTO Yucia

Ha Ipyroe, IpOBEPKU HATYPAJIbHOTO
yucia Ha mpoctoty.O6paboTka
CUMBOJIbHBIX JJaHHBIX. CUMBOJILHBIE
(CTpOKOBBIE) IEPEMEHHBIE.
[TocumBoIbHAS 0OpaOOTKA CTPOK.

Pa3pabatbiBaTh IpOrpaMMBl,
coJiepKarue ornepaTop (onepaTops)
BETBJICHUS, B TOM YHCIIC

C UCITOJIb30BAHUEM JIOTUYECKHIX
onepanuu.

Pa3pabaTeiBaTh IpOTpaMMBI,
coJiepKarue ornepaTop (onepaTops)
ITUKJIA.

BpInonHATE AMAIOroBYyI0 OTJIAAKY
IPOTPaMM.

Ilpakmuueckue paoomut:

1. Ilpoepammuposanue nunetinvlx
A20PUMMO8, NPEeONnONALAIOUSUX
8bIUUCTEHUE aPUDMEMULEeCcKUX

U TOCUYECKUX BbIPANCEHUN HA U3YYACMOM
A3bIKE NPOCPAMMUPOBAHUSL (0OHOM

uz nepeuns: Python, C++, [lackany,
Java, C#, IlIxonvHwiti Arecopummuyeckuil
A3bik).

2. Pazpabomka npoepamm, cooeparcaujux
onepamop (onepamopwvl) 8emaenus,

HA U3y4aemom A3vlKe NPOSPaAMMUPOBAHUSL
U3 NPUBEOEHHO20 Bblile NePeUHs.

3. Paspabomka npoepamm, cooeparcaujux
onepamop (onepamopul) Yukia,

HA U3YYAEMOM A3bIKE NPOSPAMMUPOBAHUSL
U3 NPUBEOEHHO20 Bblille NePeyHsl
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[Toacuer 4yacTOTHI MOSBICHUS CUMBOJIA
B cTpoke. Berpoenusie GyHKIIMN
TUTs1 00pabOTKHU CTPOK

2.3 | AHanu3 anropuTMOB 2 OmnpeneneHre BO3MOXHBIX pe3yIbTaToB | PacKpbIBaTh CMBICI N3y4aeMbIX IOHSATHH.
paboThI AITOPUTMA TIPU TAHHOM AHaTU3UPOBATH TOTOBBIC AJITOPUTMBI
MHOKECTBE BXOJIHBIX JJAHHBIX, U TIPOTPaMMBbl
OTIpEJICIICHIE BO3MOKHBIX BXOIHBIX
JAHHBIX, TPUBOJISAIINX K JAHHOMY
pe3yJbTaTy

Wroro no pazaeny 21

Pe3epBHoE Bpemst 1

OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOI'PAMME
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9 KJIACC
HaumenoBanue
Ne KomnnuectBo OCHOBHBIE BUIIBI 1€ATEIHbHOCTH
pa3/iesioB U TEM [IporpammHoOe conepkanue
n/m 9acoB 00yYaromxcs

y4e0HOTO IpeaAMeTa

Pasznen 1. lndposBasi rpaMoTHOCTH

11

I'moOanbHas ceTh
WNuTtepHeT u cTparerun
Oe3omacHOro
MMOBEACHUS B HEU

3

['mo6anbhas cetb UnTepner. IP-anpeca
y3510B. CeTeBOe XpaHCHUE JaHHBIX.
MeTop1 MHIWBUAYATBHOTO

¥ KOJIJISKTUBHOTO pa3MeIICHHsI HOBOM
uHdopmaruu B MuTepuere. bonbiue
JTaHHBbIE (MHTEPHET-/IaHHbIE,

B YACTHOCTH JaHHBIC COIIMAIILHBIX
ceteit). [lonsiTre 00 MHPOPMALTMOHHOM
0e30MacHOCTH. YTPO3bl
MH(}OPMAIMOHHON O€3011aCHOCTH

pu paboTe B riI00aabHON CeTH

Y METOJIbI IPOTUBOICHCTBUS UM.
[IpaBuna 6GezonacHon
ayTeHTU(UKAWHU. 3a1nTa THIHON
uHpopmanuu B UuTepHeTe.
be3omnacHeie cTpaTeruu noBeieHUs

B UnTepHere. [Ipenynpexaenue
BOBJICUCHUS B IECTPYKTUBHbBIE

U KpUMUHAJIBHBIE POPMBI CETEBOM
aKTUBHOCTH (KHOepOyIITUHT, PUITHHT

U ipyrue GopMbl)

PackpbIBaTh CMBICIT U3y4aeMbIX TOHSITHMA.
AHanmM3upoBaTh JOMEHHbIC UMEHA
KOMITBIOTEPOB U ajJjpeca TOKyMEHTOB

B MHTEpHETE.

OnpenensaTb MUHUMAJIBHOE BpEMS,
HE00XO0AMMOE JIJIs Tepeaayd H3BECTHOTO
o0beMa JaHHBIX TI0 KaHATY CBSA3U

C U3BECTHBIMU XapaKTEPUCTUKAMHU.
Pacno3naBaTh MOTEHIIMATBHBIC YTPO3bI

Y BpEIHBIC BO3/ICUCTBUS, CBI3aHHbBIC

¢ uH(MOpPMaIMOHHBIMU

¥ KOMMYHUKAITMOHHBIMU TEXHOJIOTHSIMH,
OIICHWBATH TIpeIjIaracMble Iy TH UX
yCTpaHEHUsI.

Ilpakmuueckue pabomoi:

1. Coz0anue komnexcuvix
UHDOPMAYUOHHBIX 0OBEKMOE 8 8UOE 8O-
CMpaHuy, 8KIUAOWUX cpaduieckue
00beKmbl, ¢ UCNONB308AHUEM
KOHCMPYKMOpOo8 (uabioHos).

2. 3HAKOMCMBO C MEXAHUSMAMU
obecnedenuss npueamMHoOCmu
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u 6ezonacHou pabomwl ¢ pecypcamu
cemu Uumepuem, memooamu
aymenmugpurayuu, 8 mom 4ucie
NPUMEHEMBIMU 8 CEPBUCAX 2OCYCILYS

1.2 | PaGora
B UH(GOPMAITMOHHOM
IIPOCTPAHCTBE

Bunbl nesarensaocty B IHTEpHETE.
WHTEPHET-CEPBUCHI:
KOMMYHHKAIIIOHHBIE CEPBUCHI
(mouToBas ciyx0a, BUJ1e0-KOH(pEpeHII-
CBS3b U JIPYTHUE), CIPABOYHBIE CITY>KObI
(xapThl, pacnHCcaHus U IpyTHE),
MTOMCKOBBIE CITYKOBbI, CITyKObI
OOHOBJIEHUSI TPOIPAMMHOTO
oOecreyeHus U Apyrue ciryKObl.
CepBuUCHI TOCYAAPCTBEHHBIX YCIIYT.
OO6taunble XpaHWINIIA JaHHBIX.
CpencTBa COBMECTHOM pa3paboTKu
JIOKYMEHTOB (OHJIaitH-0(HCHI).
[IporpammHuoe obecrieueHrue Kak Beo-
CEpPBUC: OHJIAWHOBBIE TEKCTOBBIE

U rpauuecKue peaaKkTopbl, Cpeabl
pa3pabOTKH MPOTrpaMm

PackppIBaTh CMBICI H3y4aeMBbIX
TTOHSTHUH.

[IpuBOAUTE ITPUMEPHI CUTYALINM,

B KOTOPBIX TpeOYyeTCsl KCTIOIB30BATh
KOMMYHUKAIIMOHHBIE CEPBUCHI,
CIIPAaBOYHBIE U TTIOMCKOBBIE CITY>KOBI U JIp.
OrnpenensiTe KOJIMYECTBO CTPAHHUII,
HaliJICHHBIX TOMCKOBBIM CEPBEPOM

I10 3aIIPOCaM C UCTOJIb30BAHUEM
JIOTUYECKUX OTCPALUU.

[IpuBOIUTH IPUMEPHI YCIIYT,
JTOCTYIHBIX Ha CepBHCAaX
roCyJIapCTBEHHBIX YCIYT.

[IpuBOAUTE NTPUMEPHI OHIANHOBBIX
TEKCTOBBIX U TPAPUIECKUX PEIAKTOPOB,
cpen pa3paboTKu TPOrpaMM.
Ilpakmuueckue padomoi:

1. louck ungpopmayuu 6 cemu
Hnmepnem no 3anpocam

C UCNOIL30GAHUEM IO2UHECKUX ONePayuli.
2. Ucnonvzosanue ounaiin-oguca

0J151 paszpabomku 0OKYyMeHmMOos

Hroro no pazgeny
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Pa3nen 2. TeopeTudyeckue 0CHOBbI MH(POPMATHKH

2.1

MoaenupoBanue
KaK METO]l TO3HAHUS

8

Mopens. 3aiauu, peniacMblie

C TIOMOIIIbIO MOJIETTUPOBAHUSI.
Knaccudukanuu moiene.
MarepuainbHbie (HaTypHBIC)

U MH()OpPMAIMOHHBIE MOJIEITH.
HermnpepbpiBHBIE 1 TUCKPETHBIC MOJICIIH.
Nmurtanmonueie mosenu. Urpossie
Mozenu. O1eHKa aJleKBaTHOCTUA MOJIEIH
MOJIETUPYEMOMY OOBEKTY U LETISAM
MozenupoBaHus. TabauyHbIE MOJCIIH.
Tabnuia Kak mpeaCcTaBICHHE
otHouieHus. basel ganabIx. OTOOP

B TaOJIUIIE CTPOK, YAOBJIETBOPSIOIMIUX
3ajanHoMy ycioBuio. ['pad. Bepmuna,
pebpo, myTh. OpUEeHTUPOBAHHbIE

¥ HEOpUEHTHUPOBaHHBIC Tpadwl. [[nrHa
(Bec) pebpa. BecoBast maTpuiia rpada.
JlnvHa Iy TH MEXKy BepIIMHaMHu rpada.
[Touck onTUMaILHOTO MYTH B Tpade.
HauanbHas BepiimHa (MICTOYHUK)

Y KOHEYHas BeplinHa (CTOK)

B OPUEHTUPOBAHHOM Ipade.
Brruuciienue konmyecTsa myTen

B HAINpPaBJIEHHOM allUKJINYECKOM rpade.
Hepeso. Kopenb, Bepiinna (y3en),
nucT, pedpo (nyra) aepesa. BeicoTta

PackpbIBaTh CMBICIT U3y4aeMbIX TOHATHH.
Omnpenenats BuA UHPOPMAITMOHHOM
MOJIEIH B 3aBUCHUMOCTH OT CTOSIIEN
3a/1ayu.

AHanmu3upoBaTh HHOOPMAIIMOHHBIE
Mozenu (Tabiuiibl, rpadukH,
arpamMMbl, CXEMBI U JIp.).
OcyniecTBIATh CUCTEMHBIN aHAIIN3
00BEKTAa, BBIICIISATH CPEJIU €T0 CBOMCTB
T€ CBOMCTBA, KOTOPBIE CYIIECTBEHHBI

C TOYKHU 3pEHHUS 11eJIe MOJACTUPOBAHUSI.
OueHnBaTh aJIEKBATHOCTh MOJIEIIN
MOJICTUPYEMOMY OOBEKTY U LEIISIM
MOJEIUPOBAHUS.

CtpouTh U UHTEPIIPETUPOBATH
pasznuyHbie HH()OPMAITMOHHBIC MOICIIN
(Tabmuriel, nUarpamMmsl, rpadsl, 1€peBo,
CXEMBI, OJIOK-CXEMBI aJITOPUTMOB).
HccnenoBats ¢ nOMOIIBIO
MH(OPMAITMOHHBIX MOJIeNIEH OOBEKTHI

B COOTBETCTBHMHU C IOCTABJICHHOM 3aJjaueH.
N3y4dats 3Tanbl KOMIBIOTEPHOTO
MOJICITUPOBAHUAI.

PaboTaTh ¢ rOTOBBIMU KOMITBIOTEPHBIMU
MOJIEISIMU U3 PA3TUYHBIX MPEIMETHBIX
obnacTeit.
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nepesa. [lonnepeso. IIpumepsr
MCIIOJIb30BaHus iepeBbeB. [lepedop
BApUAHTOB C IOMOLIBIO I€PEBA.
IToHsITHE MaTEMAaTUYECKOU MOJIEIIN.
3agauu, peraeMble ¢ TOMOIIBIO
MaTEeMaTU4YeCKOro (KOMITbIOTEPHOTO)
MoaenupoBanus. Otimuue
MaTeMaTUYECKOU MOJIENIH OT HATYpPHOU
MOJIEJI U OT CIIOBECHOTO
(JIuTepaTypHOTO) ONMUCAHUS OOBEKTA.
OTansl KOMIOBIOTEPHOTO
MOJEIUPOBAHUS: IOCTAHOBKA 3a7a4H,
MOCTPOEHUE MaTEMAaTUYECKON MOJIEIH,
MporpaMMHas peaau3aius,
TECTHPOBAHUE, IPOBEACHUE
KOMIIBIOTEPHOT'0 HKCTIEPUMEHTA, aHAITU3
€ro pe3yJbTaToB, YTOUHEHUE MOJEIN

Ilpakmuueckue pabomol:

1. Coz0anue oonomabauunou 6asol
oannvix. Ilouck oannvix 6 20moeoil base.
2. Paboma ¢ comoevimu
KOMNbIOMEPHLIMU MOOEISAMU

U3 PA3IUYHBIX NPeOMemublx odracmell.

3. Ilpoepammnas peanuzayus
npoCmetuux Mamemamuieckux mooenetl

Hroro no pazgeny

8

Pa3nen 3. AiropuTmMbl ¥ IPOrpaMMHUPOBaHHE

3.1

Pa3zpabotka
QITOPUTMOB
U TIPOTpaMM

6

Pa3Ouenue 3amaun Ha oA3a1auH.
CocraBieHue anropuTMOoB U IporpaMm
C UCIIOJIb30BaHNUEM BETBIICHUH, IIUKIIOB
Y BCIIOMOTATENIbHBIX aITOPUTMOB

JUISL yIIPaBJICHUS UCTIOHUTEIEM
Po6oT unmu 1pyrumMu UCTIOTHUTEIISIMH,
TakuMH Kak Yepenaiika, YepTe:KkHUK
u Apyrumu. TaOaudHbIe BETUIHHBI

PackpbIBaTh CMBICIT H3y4aeMBbIX ITOHSITHH.
Pa3pabatbiBaTh nporpamMmsl

7U1s1 00pabOTKH OJTHOMEPHOTO MAaCCUBa
LEJIbIX YHCEIL.

Ocy1ecTBIATh pa30MeHNE UCXOTHOU
3a/layyu Ha MoJ3a/1auyu.

Pa3pabartbiBaTh MporpamMmmel,
cojiepKalliie noarnporpammy(bl).
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(maccuBsbl). OTHOMEpPHBIE MACCHUBHI.
CocraBneHue u OTiajKa mporpamm,
peaTu3yIouX TUITIOBbIE AITOPUTMBI
00pabOTKH OJTHOMEPHBIX YUCIOBBIX
MacCCHBOB, Ha OJIHOM U3 SI3bIKOB
nporpammupoBanus (Python, C++,
ITackans, Java, C#, llIkoabHBIM
AnroputmMudeckuil A3bIK):
3ar0JIHEHUE YHCIOBOTO MaCcCHUBa
CJIy4aliHbIMH YK CJIAMH, B COOTBETCTBUU
¢ ¢opMyJI0¥i UK TTyTEM BBOJIA YUCE,
HaX0XJICHUE CYMMBI 3JIEMEHTOB
MacCHBa, JIMHCHHBIN ITOMCK 3aJJaHHOT'O
3HA4YE€HUsI B MAaCCUBE, MMOJICUET
AJIEMEHTOB MAacCHUBa,
YAOBJIETBOPSIOIINX 3aJaHHOMY
YCJIOBUIO, HAXOXKICHUE
MUHUMAJIBHOTO (MaKCUMAaJIbHOTO)
anemeHTa maccuBa. CoOpTHUpOBKa
MaccuBa. O0pabOTKa MOTOKA JJAHHBIX:
BBIYUCJIEHUE KOJINYECTBA, CYMMBI,
CpeaHero apu(pmeTuyecKoro,
MHUHUMAJIBHOTO U MAaKCUMaJIbHOTO
3HA4YCHUS PJIEMEHTOB
MOCJIEZI0BATEIHLHOCTH,
YAOBJIETBOPSIOIINX 33/ITAaHHOMY
YCIJIOBUIO

Ilpakmuueckue pabomoi:

1. Cocmasnenue npocpamm

C UCNONIL308AHUEM BCHOMO2AMENbHBIX
aneopummos OJist ynpaeieHusl
ucnoaHumenamu, makumu kaxk Pobom,
Yepenawka, Yepmedsicnux.

2. CocmasneHue u 0miaoxka npocpamm,
Peanuzyiouux munogvle aicopummbl
00pabomKu 0OHOMEPHBIX YUCTIOBLLX
MaAccueos, Ha 0OHOM U3 A3bIKO8
npoepammuposarus (Python, C++,
Iackanw, Java, C#, [llxonvHwi
Aneopummuueckuii A3v1K)
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3.2 | Yopasnenue 2 Ynpasnenue. Curnan. ObpaTHasi CBs3b. | PacKpbeIBaTh CMBICT U3y4aeMbIX TOHSATHIA.
[Toyyenue curuanoB oT HUPPOBBIX AHanu3upoBaTh OTHOLIEHUS B KUBOU
JATYMKOB (KacaHMsl, paCCTOSIHUSA, CBETa, | MPUPOJIE, TEXHUUYECKUX U COLIMATIbHBIX
3BYyKa U pyroro). [Ipumepsl (mKoJIa, cCeMbs U Ap.) CUCTEMAX
WCIIOJIb30BaHUS MTPUHITUIIA OOpaTHOU C TMO3UIINI YIIpaBJICHUS.
CBSI3M B CUCTEMAX yIIPaBJICHUS N3y4ath npumepbl pOOOTU3UPOBAHHBIX
TEXHUYECKUMHU YCTPOUCTBAMU CUCTEM.
C IOMOIIIBIO TATYMKOB, B TOM UHCIIE Ilpakmuueckue padomoi:
B poboToTexHuke. [Ipumeps 1. 3naxomcmeo ¢ yuebHoli cpeoot
POOOTHU3UPOBAHHBIX CUCTEM (CUCTEMA | paA3pabOmKu RPOSPaAMM YNpaeieHus
yIpaBIEHUS IBUKEHUEM O8uUdICYUMUCS pOOOMaMU
B TPAaHCIIOPTHOM CHCTEME, CBAPOYHAS
JIMHUS aBTO3aBO/JIa,
aBTOMATU3UPOBAHHOE YIIPABJICHUE
OTOIUIEHUS JI0Ma, aBTOHOMHAsl CUCTEMA
yIpaBJIEHUS TPAHCIIOPTHBIM CPEACTBOM
U IpyTU€ CUCTEMBI)

Hroro no pazaeny 8

Paznen 4. UnopManiuoHHbIE TEXHOJIOTUH

4.1 | DnekTpoHHBIC 10 [TonsiTHE 00 ANEKTPOHHBIX TaOIHIIAX. PackppiBaTh CMBICI H3y4aeMBbIX

TaOIULIBI Tunel TaHHBIX B TYEUKAX SJICKTPOHHON | TTIOHSITHH.

Tabnuipbl. PenakrupoBanue AHanu3upoBaTh MOIB30BATEIBCKUM
1 (opMaTUPOBAHUE TAOIHII. uHTepdenc TPUMEHSIEMOTO
Bcerpoennbie GyHKIMM 1715 TOUCKA MIPOTrPaMMHOTO CPEJICTBA B paboTe
MaKCUMyMa, MUHUMYMa, CyMMBI C DJIEKTPOHHBIMH TaOIUI[AMHU.
U CpeAHEro apu(hMeTHIeCKOro. Onpenensats yCIOBHS U BO3SMOKHOCTH
CopTHpoBKa JaHHBIX B BBIJICJICHHOM MPUMEHEHUS POrPaMMHOI0 CPEJICTBA
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nuarnaszone. Iloctpoenue nuarpamm
(rucTorpaMma, Kpyronas [uarpaMmma,
ToYeuHas auarpamma). Beioop tuma
nuarpammebl. [IpeoGpazoBanue hopmyn
npu KonupoBaHuu. OTHOCUTENBHAS,
abCOIOTHASI U CMEIITaHHAs aJpecarysl.
VY CIIOBHBIC BBIYUCIICHUS B 3JIEKTPOHHBIX
tabmuiax. CyMMUpOBaHUE U TTOACYET
3HAYCHUN, OTBEYAIOIINX 33 IaHHOMY
ycaoButo. O6padoTka OOIBITHX
Ha0OPOB JaHHBIX. YHCICHHOE
MOJICIIUPOBAHUE B DIICKTPOHHBIX
Ta0IAIIaX

IS peIIeHUs TUTIOBBIX 3a/1ad B paboTe

C DJICKTPOHHBIMU TaOJIHUIIAMHU.
BEIsSBIATE 0011I€e U pa3Iudrsi B pa3HbIX
MPOrPaMMHBIX TIPOIAYKTAX,
MpEeHA3HAYCHHBIX IS PEIICHUS OJTHOTO
KJ1acca (pa3HbIX KJIacCOB) 3a7a4 B paboTe
C DJICKTPOHHBIMU TaOJIHUIIAMHU.
PenaktupoBats 1 popMaTHpOBaThH
AJIEKTPOHHBIE TAOIUIIBI.
AHaMM3UPOBATh U BU3YAITU3UPOBATH
JTaHHBIE B 3JIEKTPOHHBIX TaOJIUIIAX.
BBITTOHSTE B 3JIEKTPOHHBIX TAOJIHAIIAX
pacyeTsl 10 BBOJIMMBIM I0JIH30BaTEIEM
dhopmyiam ¢ UCTIOJIHL30BAHUEM
BCTPOEHHBIX (QYHKLIUH.

OcCyl1eCcTBIATh YUCIEHHOE
MOJICIIMPOBAHUE B TTPOCTHIX 3a/a9ax

U3 Pa3JIMYHbIX PEIMETHBIX 00IacTe.
Ilpakmuueckue pabomot.

1. Be0oo oanmuwix u hopmyn, opopmaerue
maoauybi.

2. Copmuposka u ¢hunompayusi 0GHHbIX
8 2JIeKMPOHHBIX MAOIUYAX.

3. Ilocmpoenue ouazpamm u epaguxos
8 2JIeKMPOHHBIX MAOIUYAX.

4. Bvinonnenue pacuemos no 6800UMbIM
noav3oeamenem Gopmyiam
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C UCNONIL30BAHUEM BCMPOEHHBIX
@yHKYUL.

5. Obpabomka bonvbuux Habopos
OaHHBIX.

6. Yucnennoe mooenuposarue

8 9NEKMPOHHBIX MAOIUYAX

4.2 | MupopmarmoHHbIe 1 Pounb nH(bOpMAalIMOHHBIX TEXHOJIOTHI PackpbiBaTh CMBICT U3y4aeMbIX TOHATHH.
TEXHOJIOTUHU B pa3BUTUH SKOHOMHUKHU MHpa, cTpaHbl, | O0Cy)aaTh posib HHPOPMALMOHHBIX
B COBPEMEHHOM perroHa. OTKpbIThIC 00pa3oBaTebHbIC | TEXHOJIOIHI B COBPEMEHHOM MHPE.
o0rmiecTBe pecypcsl. [Ipodeccun, cBa3aHHbIE OO6cyxmaTh 3HaY€HUE OTKPBITHIX
¢ UH(POPMATUKOI 0o0pa30BaTeNbHBIX PECYPCOB
¥ HH(HOPMAITMOHHBIMU TEXHOJIOTHSIMHU: | M BO3MOKHOCTH UX MCIIOJIb30BAHMSL.
BeO-M3aiiHep, MPOrpaMMHUCT, AHanu3upoBaTh HU(PPOBHIE HABBIKH,
pa3paboTINK MOOMIIBHBIX MPUIIOKEHHH, | KOTOPBIMHE J0JDKEH 0071a1aTh BBIITY CKHUK
TECTUPOBIINK, APXUTEKTOP IIKOJIBL.
MIPOrpaMMHOTO OOecreyeHus, N3yuate npodeccuu, CBI3aHHBIC
CTHEIMAITUCT 10 aHAJIN3Y JaHHBIX, ¢ uHGOpPMaTUKOI U HH(YOPMALIMOHHBIMU
CHUCTEMHBIN aIMUHHUCTPATOP TEXHOJIOTUSIMHU.

Ilpakmuueckue pabomeor:
1. Coz0anue npezenmayuu
o npogeccusix, ceazannvix ¢ UKT

Hroro no pazaeny 11
PesepBHOE Bpemst 1
OBIIEE KOJIMYECTBO 34
YACOB I1O ITPOT'PAMME
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HEPEYEHDb (KOAUPUKATOP) PACITPEJEJIEHHBIX ITO KJIIACCAM
MPOBEPSIEMBIX TPEBOBAHUM K PE3YJIbTATAM OCBOEHMUSI
OCHOBHOM OBPA3OBATEJIbHOM ITIPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA U DJIEMEHTOB COJAEP KAHUA

11O TH®OPMATHUKE

B ¢denepanbHbIX W perHOHAIBHBIX MPOIEAYpax OIEHKH KadecTBa OOpa3oBaHUS
UCIIOJIb3yeTCsl mepeyeHb (KoAu(pUKATOp) paclpeaesieHHbIX MO KiaccaM IMPOBEPSIEMBIX
TpeOOBaHMII K pe3yJibTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTEIbHOM MPOrpaMMbl
OCHOBHOT'0 00I1IeTO 00pa30BaHUs U DJIIEMEHTOB COCpKaHUs 110 HH(DOPMATHKE.

7 KIIACC

IIpoBepsieMble TpeOOBAHUS K pe3yJibTaTaM OCBOEHMSI OCHOBHOI 00pa3oBaTeIbHOM
MPOrpaMMbI

Kon IIpoBepsieMble MTpeIMETHBIE PE3YJIbTaThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00I1I€TO 00pa30BaHUs
pe3ynbTara
1 [To Teme «IludpoBas rpaMOTHOCTHY»
1.1 [losicHaTh Ha mOpuUMepax CMBICI  TOHATUH  «uH(OpMALUDY,
«MH()OPMAIIMOHHBIM  mpolecc»,  «o0paboTka  MHPOpMALUNY,

«XpaHeHue HH(popMaLUNy, «IIepeaada HHHOPMaLIID)

1.2 [IpuBOANTH IPUMEPHI COBPEMEHHBIX YCTPOMCTB XPaHEHUS U IIEpeIaun
uH(dOpMaIuH, CPaBHUBATH UX KOJIMYECTBEHHBIE XapaKTEPUCTUKH

1.3 [TomyyaTs u wuCHOMB30BaTh HHPOPMAIMIO O XaPAKTEPUCTHKAX
MEPCOHATLHOTO KOMIIBIOTEPA M €0 OCHOBHBIX dJIeMEHTaX (TIporieccop,
oTiepaTUBHAS MMaMsITh, JOJTOBPEMEHHAS MaMATh, YCTPOWCTBA BBOJIA —
BBIBO/IA)

1.4 CoOTHOCUTH XapaKTEepUCTHKHA KOMIIBIOTEPA C 3aJja4aMU, PEIIaEMbIMU
C €ro NOMOIIBIO

1.5 OpueHTHPOBATbCS B UEPAPXUUECKOU CTPYKType (HaijoBOM CHUCTEMBI
(3amuchIBaTh MoJHOE MM (haiina (kaTanora), myTh K (paiiny (karamory)
N0 HMEIOIIEeMYCsl OMNUCaHUIO0 (HalIoBOM CTPYKTYphl HEKOTOPOIO
MH(OPMAITMOHHOTO HOCUTEJS)

1.6 PaGotath ¢ (aitioBoii cHCTEMON TEPCOHATHLHOTO KOMIIBIOTEpA C
UCIIONIb30BaHMEM Tpaduyeckoro mHTepdeiica: co3maBaTh (KOMUPOBATH,
nepeMeniaTh, MePEMMEHOBBIBATh, YIAIATh U apXUBUPOBAThH (alibl U
KaTaJjorH, UCTI0Ih30BaTh AaHTUBUPYCHYIO IPOTpaMMYy )
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1.7 Uckate uHbopmaiuo B MHTEepHETEe (B TOM YHCIE 1O KIHOYEBBIM
CJIOBaM, MO HM300paXKCHUIO), KPUTUIECKA OTHOCHUTHCS K HaAWJICHHOU
uH(OpMaIMU, OCO3HaBaTh OMACHOCThH MJIsi JIMYHOCTH W OOIIecTBa
pacmpocTpaHeHUs BpPEIOHOCHOW wWH(MOpManud, B TOM YHCIE
HKCTPEMHUCTCKOTO U TEPPOPUCTUUECKOTO XapaKTepa

1.8 [ToHMMAaTh CTPYKTYPY aApecoB BEO-pECypCcoB
1.9 Hcnonp30BaTh COBPEMEHHBIE CEPBUCH MHTEPHET-KOMMYHHUKAITAN
1.10 CoOmonate TpeOoBaHMsI 0€30MacHOM AKCIUTyaTallMd TEeXHUYECKHUX

CpeACcTB HH(DOPMAIMOHHBIX W KOMMYHHUKAIMOHHBIX TEXHOJIOTHIA,
COOJIOAATh CETEBOM TUKET, 0a30BbI€ HOPMbI HHPOPMAITMOHHOMN 3TUKH
U mpaBa Opu paboTe ¢ MPUIIOKEHUSIMH Ha JIIOOBIX YCTPOMCTBAxX M
B UHrepHeTe, BBIOMpaTh O€30MAacCHBIE CTPATETHH TOBEACHUS B

CeTH
1.11 [IpuMeHsATh METOABI MPOMUIAKTUKN HETAaTMBHOI'O BIIMSIHUS CPEJICTB
HH(POPMAITMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJOTHHN Ha 3I0POBbHE
[10JIL30BATEIIS
2 [To Teme «TeopeTnueckue 0CHOBBI HHPOPMATHUKI»
2.1 KonupoBarhk u nekoaupoBaTh COOOIICHMS 1O 3aJaHHBIM ITpaBHIIaM,

JEMOHCTPHUPOBATh MMOHUMAHNWE OCHOBHBIX IPHHIIUIOB KOAHUPOBAHMSI
UH(POPMAIMH Pa3IHYHON IPUPOIBI (TEKCTOBOM, rpaMueCcKOi, ayIro-)

2.2 CpaBHUBaTh JUIMHBI COOOIICHMM, 3aMMCAaHHBIX B  PA3IUYHBIX
andaBuTax, ONepUPOBaTh SAUHUIIAMA H3MEPEHUS HHPOPMAITMOHHOTO
o0beMa U CKOPOCTHU Mepeaadn JaHHBIX

2.3 OneHuBaTh U CpaBHUBATH pa3Mephl TEKCTOBBIX, TpadUUECKUX,
3BYKOBBIX (haiiJIoB ¥ BUACO(DAILIOB

3 [To Teme «MHpOpMaLIMOHHBIE TEXHOJIOTHUNY
3.1 [IpencraBiasiTh  pe3ynbTaThl  CBOEM  JESATENIBHOCTH B BUJE
CTPYKTYPHUPOBAHHBIX WLTIOCTPUPOBAHHBIX JOKYMEHTOB,

MYJIbTUMEIUMHBIX NPE3CHTALUN

IIpoBepsieMble 3J1eMEHTHI COAEPKAHMS

Kon IIpoBepsieMblii 2JIEMEHT COIEPIKAHUS

1 [{udpoBast rpaMOTHOCTH

1.1 Komneiorep — yHHBepcanbHOE BRIYUCIUTEIBHOE YCTPOUCTBO, paboTaroliee
no mnporpaMMe. THIBI KOMIIBIOTEPOB: IE€PCOHAIBHBIE KOMIIBIOTEDSI,
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BCTPOCHHBIE KOMIBIOTEPHI, CYNEPKOMIBIOTEPhl. MOOUIBHBIE YCTPONCTBA.
TexHuka 6€30MacCHOCTH U IpaBUiIa pabOTHI HA KOMIIBIOTEPE

1.2

OcHOBHBIE KOMIIOHEHTBHI KOMIbIOTEpa W UX HaszHaueHue. I[Ipoieccop.
OmnepaTuBHAsE W JOJITOBPEMEHHAs MaMsATh. YCTPOWCTBA BBOAA M BBIBOJA.
CeHCOpHBI  BBOJ, JaT4YWKH  MOOWJIBHBIX  YCTPOMCTB, CpEICTBa
OMoMeTpuYeCKOr ayTeHTU(PUKAITUN

1.3

Hctopusi pa3BUTHS KOMIBIOTEPOB M MPOTPAMMHOTO  OOECHEUEHUS.
[loxonennss  komnbloTepoB.  COBpEMEHHbIE  TEHICHLHMH  PA3BUTHS
KoMIbloTEpOB.  CymnepkommnbroTepsl.  [lapamienbHble  BBIYMCIICHHS.
[lepconanbubiii kKoMibtoTep. [Iporieccop um ero xapakTepuCcTHUKU (TaKTOBAs
4acToTa, pa3pAnHOCTh). OneparuBHas nmamsaTh. [[onroBpemMeHHas MaMsTh.
YcerpoiictBa BBoJga M BbeIBOJa. OO0bEM XpaHUMBIX JaHHBIX (OlepaTHUBHAs
MMaMATh KOMIIBIOTEpPA, MKECTKUMM JOUCK W TBEPAOTEIbHBIM HAKOIUTEIb,
IOCTOSTHHAs IaMATh CMapT(POHA) U CKOPOCTh JIOCTYIIA JIsl pa3IMUHbIX BUI0B
HOCHUTEIIEN

1.4

[IporpamMmmuoe obecrieueHue KommbioTepa. llpukiagHoe mporpaMMHOe
obecnieueHue. CucrteMHoe mporpamMmmHoe  obOecrieueHne. CHUCTEMBI
nporpammupoBanus. [IpaBoBas oxpana nporpaMm u 1aHHbIX. becmiatHbie u
yCJI0BHO-OecTuIaTHbIe mporpamMbl. CBOOOHOE MpOorpaMMHOE 0OecTiedeHne

1.5

@aitnel 1 manku  (katajgoru). Tumsl  daitnoB. CoiicTBa (haidsos.
XapakTepHble pa3Mepbl (DailJIoB pa3NMUHBIX THIIOB (CTpaHUIIA TEKCTa,
JJICKTpOHHAss  KHura, (Gororpadus, 3amuch IECHU, BHJICOKIIHII,
MOJIHOMETPAKHBINA (PUITEM)

1.6

[Ipunuunel noctpoeHus ¢ainossix cucteM. llonHoe ums daiina (mankwu,
karanora). IlyTs K ¢aiiny (mamnke, KaTanaory)

1.7

QaitnoBeiii  MeHemkep. Pabora ¢ ¢aiimamMu u mankamu (KaTaJoramu):
CO3[IJaHHE, KONHMPOBAHUE, MEPEMENICHUE, TNEPEMMEHOBAHUE W YJAJICHUE
daiinoB u namnok (karamoros). [louck ¢aitioB cpeacTBamMu oneparmoHHON
CUCTEMBI

1.8

ApxuBanus 1anHbix. Fcnosib30BaHKe MporpaMM-apXuBaToOpoOB

1.9

KomrbrorepHsbie BUPYCHI U IpyTUE BPEIOHOCHBIE MPOrpaMmel. [Iporpammel
IUIS 3aIIUTHI OT BUPYCOB

1.10

OO0benuHenne KoMibioTepoB B ceThb. CeTb MuTepHeT. Beb-cTpanuna, Beo-
caiit. CTpykTypa aapecoB BeO-pecypcoB. bpayzep. IlonckoBbie CHCTEMBI.
[Touck wuHboOpMaMK 1O KIIOYEBBIM CIIOBaM M 1O H300paKEHHUIO.
JloctoBepHOCTh HH(pOpManuu, oayueHHou u3 UnTepHera

1.11

CoBpeMEeHHBIE CEPBUCHI HHTEPHET-KOMMYHHUKAIUIA
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1.12

CereBoii 3TUKET, 0a30Bbie HOPMbI MH(GOPMAIIMOHHON 3THUKH M TpaBa IpU
padore B ceru MWurepner. Crpaterun O0€30MaCHOTO TOBEJACHUS B
HNurepnere

Teopernyeckre 0CHOBBI UHPOPMATUKU

2.1

Nudopmarus — OJHO U3 OCHOBHBIX TOHSITHH COBPEMEHHOW HayKH.
Nudopmarus kak CBeIeHUs, TMpEAHA3HAYCHHBIC [JII  BOCHPHITHS
YeJI0BeKOM, U MHGOpMaIUs KakK JJaHHbIE, KOTOPbIE MOTYT OBITh 00pabOTaHBI
ABTOMATU3UPOBAHHON CHUCTEMOM

2.2

JIMCKPETHOCTb JaHHBIX. BO3MOKHOCTb ONKCaHUs HENIPEPHIBHBIX 0OBEKTOB U
MIPOLIECCOB C MOMOIIBIO TUCKPETHBIX AaHHBIX. NHPOpMalmoHHbIE TPOLIECCHI
— TPOLECCHI, CBA3aHHBIE C XpaHEHHEM, MpeoOpa3oBaHHEM U Iepenayeit
JAHHBIX

2.3

CumBon. AundaButr. MomHocts andasuta. PazHooOpasue  SI3bIKOB
u angasutoB. EcrecTBeHHbIE U (POPMATIbHBIE S3bIKU. AJ(AaBUT TEKCTOB Ha
pycckoM si3bike. JIBomuHblil angaBut. KoianmuecTBO BCEBO3MOXHBIX CIIOB
(KoOoBBIX KOMOUWHAIMI) (DUKCUPOBAHHOW JJIMHBI B JIBOMYHOM aji(aBUTE.
[IpeoOpa3zoBanue nr060ro andasuta Kk 1BOMYHOMY. KonmmuecTBo pa3nuyHbIx
CJI0B (PMKCUPOBAHHOM JJIMHBI B al(aBUTE OMpPEIEICHHON MOLTHOCTH

2.4

KoaupoBanue cuMBOJOB OJHOro ajgaBuTa C MOMOIIBIO KOJOBBIX CIIOB
B Ipyrom asiaBuTe, KoJ10Basg TadiuIla, 1EKOIUPOBAHHE

2.5

JIBonunbiii kox. IIpencraBneHne JaHHBIX B KOMIIBIOTEPE KaK TEKCTOB
B IBOMYHOM aji(haBUTE

2.6

Nudopmarmonneiii 00beM JaHHBIX. bBUT — MUHHManbHas CAUMHUIIA
KOJINYeCTBa MH(POpMAIIUU — ABOUYHBIN pa3psan. bait, kumobailT, Merabaur,
rurabaiT

2.7

CxopocTh mepenadyd JaHHBIX. EJMHUIBI CKOPOCTH MEpeayd JTaHHBIX.
Uckaxxenue nadopmaiyu rnpu nepeaade

2.8

KomupoBanne TtekcroB. PaBHOMepHbli konx. HepaBHOMEpHBIM — KOZ.
Komuposka ASCII. BocbmubutHble KOAMPOBKH. [loHSATHE O KOIMpPOBKAx
UNICODE. JlexoaupoBaHue COOOIEHUH ¢ HCTI0JIB30BAHHEM PAaBHOMEPHOTO
1 HepaBHOMEpPHOTO KoJjia. MHpopmalmonusiii 00beM TeKCTa

2.9

Ob6miee mpencraBiaeHue o MUGPOBOM MPEACTABICHUN ayIUOBU3YAIbHBIX U
JIPYTUX HEMPEephIBHBIX MaHHBIX. KomupoBanue 1Bera. [[BeToBhIC MOmemny.
Monens RGB. I'my6una xonupoBanus. [lanutpa

2.10

PactpoBoe u BekTOpHOE mpeacTaBieHue uzoopaxenuid. [lukcens. Ouenka
MHPOPMALMOHHOTO O0beMa TIpaUUecKUX JaHHBIX MJI1 PacTPOBOIO
M300paKeHUS
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2.11

KonupoBanue 3Byka. PazpsaHocTs u yactora auckpeTusanuu. Komnnuectso
kaHasoB 3amucu. OleHKa KOJIMYECTBEHHBIX MapaMeTpoOB, CBSI3AHHBIX C
Ipe/ICTaBIICHUEM U XpaHEHHEM 3BYKOBBIX (pailioB

NudopmanmoHHbie TEXHOJIOTUN

3.1

TekcToBbIC TOKYMEHTHI U MX CTPYKTYPHBIC 3JIEMEHTHI (CTpaHHIla, ad3all,
CTpOKa, CJIOBO, CUMBOJ)

3.2

TexkcToBbIif  mpollecCOp — HMHCTPYMEHT CO3JaHUsA, PEIAKTUPOBAHHS
u ¢popmatupoBanus TekcToB. [IpaBuna Habopa Tekcta

3.3

PenakrupoBanue tekcra. CBoiictBa cumBosioB. pudt. Tunel mpudron
(pybOnensle, ¢ 3acedykamu, MOHOWIMpPHUHHBIE). [lonyXupHOE M KypcHBHOE
HauepTanue. CBoiicTBa ab3aleB: rpaHullbl, ab3alHbIA OTCTYI, MHTEpPBAJ,
BbIpaBHUBaHKE. CTHIIEBOE (DOPMATUPOBAHUE

3.4

CrpykrypupoBanue uWHGOpPMAIMM C TIOMOINBI0 CIUCKOB U  TaOJuII.
MHoroypoBHeBbI€ ClTUCKH. J{oOaBiieHre TabIuUIl B TEKCTOBBIC JOKYMEHTHI

3.5

BcraBka n3o0paxkeHuii B TEKCTOBbIE JOKyMEHThI. O0TEeKaHne N300pasKeHHI
TEKCTOM. BKiltoueHne B TEKCTOBBIA JOKYMEHT IMarpaMM U Gopmyii

3.6

[TapameTrpsl cTpaHuilel, HyMepaius ctpanuil. JloOaBieHHe B JOKYMEHT
KOJIOHTUTYJIOB, CCBUIOK

3.7

IIpoBepka mnpaBonucanus. PaccrtaHoBka nepeHocoB. ['0ocoBoM BBOA
TekcTa. ONTHYECKOe pacno3HaBaHHWE TeKCTa. KOMIBIOTEpHBIN NEPEBO.
Ucnonb3oBanue cepBucoB cetu HTepHET 17151 00pabOTKH TEKCTa

3.8

3HAaKOMCTBO ¢ TrpadUyecKUMU peJakTopaMu. PacTpoBble pHUCYHKH.
Hcnonp3oBanue rpadpuiyeckux NpUMHUTHBOB

3.9

Omneparnuu  pelakTUpPOBaHUS TpaPUUECKUX OOBEKTOB, B TOM UHCIE
nudpoBbix  Qotorpaduii: H3MEHEHHE pa3Mmepa, O0Ope3ka, TOBOPOT,
oTpaxxeHue, pabora ¢ oOjacTsMu (BBIJCICHHE, KOMUPOBAHHE, 3aMBKa
IIBETOM ), KOPPEKIIHS IIBETA, SPKOCTH U KOHTPACTHOCTH

3.10

Bekropnas rpaduka. Co3mgaHue BEKTOPHBIX PHUCYHKOB BCTPOEHHBIMHU
CpeICcTBaMH TEKCTOBOI'O IPOLIECCOPA WU APYTUX MPOrpamM (IPUI0KEHUN ).
JloOaBiieHre BEKTOPHBIX PUCYHKOB B JJOKYMEHTBI

3.11

[ToaroroBka MyJabTUMeAUHHBIX TTpe3eHTarui. Ciaiia. JloGaBieHue Ha clai
TeKCTa U u3o0paxeHuid. Pabora ¢ HECKOJIBKUMH ClIaiiTaMu

3.12

JloGaBnenre Ha  cnaiijy ayAMOBU3yaIbHBIX  JAaHHBIX. AHUMAaIUS.
[N'unepccpuiku
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8 KIIACC
IIpoBepsieMble TPeOOBaHUSA K Pe3y/IbTATAM OCBOEHHS OCHOBHOI 00pa30BaTeIbLHOI
NMPOrpamMmbl
Kog [IpoBepsiemMble PEeIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTensHOM MPOrpaMMbl OCHOBHOT'O OOIIETO 00pa3oBaHUs
pe3yabTaTa
1 [To Teme «TeopeTnueckne OCHOBBI HHPOPMATUKI
1.1 [losicHaTh Ha TpuUMEpax pa3Iuyusi MEXIy MO3ULIHUOHHBIMU
Y HETIO3UIIMOHHBIMU CUCTEMAaMU CUUCIICHUS
1.2 3anuceiBaTh M CpaBHUBATH I1iesble uncia oT 0 1o 1024 B paznuyHbIX
MO3UIIMOHHBIX CHCTEMaxX CYHCIeHus (C ocHoBaHusMH 2, 8, 16),
BBITIOJTHATH apu(PMeTHyecKe onepauu Haj HUIMU
1.3 PackpbiBaTh CMBICT  TIOHSITUM  «BBICKA3bIBAHUEY», <«JIOTUYECKast
omepaIus», «JIOTHYECKOE BEIPAKECHUE
1.4 3anuchiBaTh  JIOTUYECKHE  BBIPAXKEHUS  C  HCIOJIb30BAHHEM
JTU3bIOHKIUY, KOHBIOHKIIMA U OTPULIAHUS, ONPEAENISITh UCTUHHOCTD
JIOTUYECKUX BBIPAXKEHUW, €CJIIM M3BECTHbl 3HAYEHUSI HCTUHHOCTH
BXOJISIIIIUX B HETO MEPEMEHHBIX, CTPOUTH TAOJIUIIbI UCTUHHOCTH ISl
JIOTUYECKUX BBIPAKECHUH
2 [1o Teme «ANrOpUTMBI U IPOrPAMMHUPOBAHUE
2.1 PackpeiBaTh  CMBICH  TIOHATHM  «UCIHOJHUTENBY,  «AJITOPUTM»,
«mporpamMmay, TOHMMAasi pPa3HUIy MEXIy YHOTPEOJIEHUEM JTHUX
TEPMUHOB B OOBIZICHHOW pe4u U B MHPOPMATUKE
2.2 OnuceiBaTh aJICOPUTM PELIEHUS 3aJa4d Pa3IudHbIMU CIOCOOaMH,
B TOM YHCJIE B BUJIE OJIOK-CXEMBI
2.3 CocTaBisTh, BBINOJIHATh BPYYHYI0 M Ha KOMIBIOTEPE HECIIOKHbBIC
aJTOPUTMBI C UCIIOJIb30BaHUEM BETBIICHHUM U ITUKIIOB JJIsl YIIPaBICHUS
UCIIOJTHUTEIISIMU
24 Hcnonb30BaTh KOHCTAHTBI M TEPEMEHHBIE Pa3JIUYHBIX THUIIOB
(4MCIIOBBIX, JOTUYECKUX, CUMBOJIbHBIX), a TaKXe COJepKallue HxX
BBIpAKEHUSI, UCTIOJ30BaTh ONEpPaTOp MPHUCBAUBAHUS
2.5 Hcnonp3oBaTh mpu pa3paboTKe MpOrpaMM JIOTHYECKUE 3HAYCHUS,
ONEPALMU U BBIPAXKEHUS C HUMU
2.6 AHaIM3UPOBAaTh  MPEIJIOKEHHBIE  AJITOPUTMBI, B TOM  YHCIIE
ONPENEIATh, KAKUE PE3YJIbTAThl BOBMOKHBI IIPU 3aJJAHHOM MHOYKECTBE
VCXOJHBIX 3HAUCHUHN
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2.7

Co3maBath U OTJ@XMUBATh MPOrPaMMbl HA OJHOM U3 SI3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHBI
AJTOpUTMUYECKHUI SI3BIK), peaM3yIONIUEe HECIOKHBIE aJrOPUTMBbI
00pabOTKM YHUCJIOBBIX JAHHBIX C HCIOJH30BAHUEM IIUKIIOB H
BETBJICHUH, B TOM UHCJIC PEATU3YIOIINE TPOBEPKY ACTUMOCTH OJTHOTO
[EJIOTO YHClia Ha Jpyroe, MNPOBEPKY HATypaJIbHOTO 4YHCIa Ha
MIPOCTOTY, BBIJICICHUS IU(P U3 HATYPATHHOTO YHCIa

HpOBepHeMl)Ie AJIEMEHTHBI COACPKAHUSA

Kon [IpoBepsieMblIid DIEMEHT COAEPKAHUS
1 TeopeTnuecknue 0oCHOBbI HH(POPMATUKU

1.1 Hemno3unuoHHble © TO3WLMOHHBIE CUCTEMBI cuucieHus. AusdaBur.
OcHoBanue. Pa3zepHyTtas opma 3anucu yucia. IlepeBog B IecATUUHYIO
CUCTEMY UYHMCEJ, 3alIUCAHHBIX B IPYTUX CUCTEMAX CUUCIICHHUS

1.2 Pumckas cuctema cuucieHus

1.3 | JIBouuHas cuctema cuucieHus. IlepeBon nensix umcen B npenenax ot 0
no 1024 B nBOMYHYIO CHCTEMY CUHCIEHHMs. BocepMepuuHas cucrema
cunciieHus. IlepeBon yucen U3 BOCBMEPUYHOM CUCTEMBI B JBOMYHYIO U
JecITUUHYI0 cucteMbl U oOpatHo. IlecTHanuarepuuyHas cucrema
cunciieHusd. [lepeBoj uncel u3 mecTHAaAUATEPUYHON CUCTEMBI B IBOMYHYIO,
BOCBMEPUYHYIO U JECITUUHYIO CUCTEMbI 1 0OpaTHO

1.4 ApudmMernueckre onepainy B IBOMYHON CHCTEME CUMCIICHUS

1.5 | Jlornueckue BbICKa3biBaHUA. Jlormueckue 3HAYEHUS BbICKA3bIBaHMIA.
DneMeHTapHble M COCTaBHBIE BBICKa3bIBaHMs. JIOrmueckue ornepamyu:
«» (KOHBIOHKLHS, JIOTHUYECKOE YMHOXEHHUE), «WIn» (IU3bIOHKIUA,
JIOTUYECKOE CJOXKEHHue), «He» (yormdeckoe orpunanue). Ilpuopurer
jJoruyeckux  omnepauuid.  OmnpenerneHUe  UCTUHHOCTH  COCTAaBHOIO
BBICKA3bIBaHUS MPU HU3BECTHBIX 3HAYEHUSX MCTUHHOCTH BXOJSILIUX B HErO
AJIEeMEHTAapHBIX BbICKa3bIBAHUN

1.6 | Jlornueckue BbIpaxeHus. I[IpaBuiia 3amucu JOTMYECKUX BBIPAKEHUH.
[TocTpoenue TabauI ICTUHHOCTH JIOTUYECKUX BbIPAXKEHHI

1.7 Jlornyeckue  3IE€MEHThl. 3HAKOMCTBO C  JIOTUYECKMMH  OCHOBAMH
KOMIIbIOTEpA

2 AJropuTMBI U IPOTPAMMHUPOBAHUE
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2.1

[Tonsitne anroputma. McnosHuTenu aiaropuTmMoB. AJITOPUTM Kak IUIAH
yIIPaBJIEHUs UCIIOJIHUTEIIEM

2.2

CaoiictBa anropurma. CriocoObl 3amucy alropuT™a (CIOBECHBIM, B BUIE
OJI0K-CXEMBI, TPOrpaMMa)

2.3

AJIrOpuTMHYECKHE KOHCTPYKIMU. KOHCTpYKIUA «ciienoBaHuey. JIMHEUHBIMI
anroput™. OrpaHUYeHHOCTh JIMHEHHBIX aJITOPUTMOB: HEBO3MOXKHOCTH
NPEIyCMOTPETh  3aBUCHUMOCTh  MOCJIEAOBATEIBHOCTH  BBIMOJIHSAEMBIX
JIEUCTBUU OT UCXOIHBIX JaHHBIX

2.4

KOHCTpYKI_II/IH «BCTBJICHHC)» . IIOJHAsA W HCIIOJIHAs (bOpMI)I. Beimonnenue u
HCBBIIIOJIHCHHUC  YCJIOBUA (I/ICTI/IHHOCTL H JIOXKHOCTD BBICK&?:BIB&HI/I}I).
HpOCTBIC N COCTABHBIC yCIIOBUA

2.5

KOHCTpYKI_II/IH «IIOBTOPCHHUC» . LHHUKIIBI C 3alaHHBIM YHCJIOM HOBTOpeHHﬁ,
C YCJIOBHMECM BBIIIOJIHCHUS, C HepeMeHHOﬁ OUKJIa

2.6

Pazpabotka 111 (popMasbHOrO HCIIOIHUTENS aJropuTMa, MPHBOASIICTO
K TpeOyeMoMy pe3yJIbTaTy IPH KOHKPETHBIX HCXOAHBIX JaHHBIX. PazpaboTka
HECJIOKHBIX aJrOPUTMOB C HCIIOJIB30BAaHUEM IIMKJIOB M BETBICHUM IS
ynpasieHus (GopMadbHBIMU HCIIOJHUTEISIMH. BBITTOTHEHHE aJropuTMOB
BPYYHYI0O W Ha KOMITbOTepe. CHHTAKCHYECKHE W JIOTHYCCKHE OIIMNOKH.
OTka3bl

2.7

SA3pik  mporpammupoBanust (Python, C++, Java, C#, IlllxonbHbIN
Anroputmudeckuid S3bik). CucremMa IporpaMMHUPOBAHUS: PEAAKTOP TEKCTa
IIpOrpamm, TPAHCIATOP, OTIATIUK

2.8

IlepemeHnHas: Turl, uMms, 3HadyeHue. L{enble, BEMECTBEHHBIE U CUMBOJIBHBIE
MEPEMEHHbIE

2.9

Omnepatop mpucBauBaHus. ApuPMETHUECKHUE BBIPAKECHHUS U TOPAIOK UX
BbluncieHus. Onepaluud C UEIbIMU YUCIAMH: LEJTOYHCICHHOE MEJICHUE,
OCTaTOK OT aeneHusd. [IpoBepka AeIMMOCTH OJHOTO LIEJIOr0 YMCIIa Ha IPYToe

2.10

BerBnenus. CocraBHbIE YCIOBUS (3alMCh JIOTMYECKUX BBIPAXKEHHI Ha
M3y4yaeMOM S3bIKe MporpaMMmHupoBaHus). HaxoxneHne MuHUMyMa U
MakCHUMyMa M3 JBYX, TPEX M 4YeTbIpeX uuces. PemeHne KBaapaTHOTo
YPaBHEHMS, UMEIOLIETO BEIIECTBEHHbIE KOPHU

2.11

I[I/IaJIOFOBaﬂ OoTJIalKa IIporpaMm: IIOHIArOBOC BbIIIOJIHCHHUC, IIPOCMOTP
3HA4YCHUM BCINYHH, OTJ'IaJIOLIHblf/'I BBIBOJ, BBI60p TOYKH OCTaHOBa

2.12

Hukn c ycnoBueM. AnroputMm EBkinaa s HaxOXKIACHHsS HaWOOJBIIETO
oOuiero genurtens JABYX HaTypaibHbIX 4ucen. Pa3Ouenue 3anucu
HaTypaJbHOTO YKCJIA B IO3UI[MOHHOM CUCTEME C OCHOBAHUEM, MEHBILIUM WIIH
paBHbIM 10, Ha OTAETBHBIE TUDPHI
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2.13 | [ukn ¢ mepeMeHHONW. ANTOPUTMBI NMPOBEPKH ACIUMOCTH OJHOTO IEJIOTO
qriclia Ha JIpyroe, MPOBEPKH HATYPATbHOTO YKCIIa Ha TIPOCTOTY

2.14 | O6paboTKka CUMBOJIBHBIX JaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) ITEPEMEHHBIE.
[TocumBonpHAsT 0O6paboTka cTpok. [loacder 4acTOTHI MOSBICHHS CHMBOJIA B
ctpoke. Bctpoennsie pyHKIIMM J171s1 00pabOTKH CTPOK

2.15 | OnpeneneHne BO3MOXKHBIX PE3yIbTaTOB PaOOTHI arOPUTMA MPU 33JIaHHOM

MHO>KECTBE BXOJHBIX JTAHHBIX, OMPE/ICIICHHE BOZMOXHBIX BXO/IHbIX JaHHBIX,
NPUBOJSIIUX K JAHHOMY Pe3yJIbTaTy
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9 KUIIACC
IIpoBepsieMble TPeOOBaHUSA K Pe3y/IbTATAM OCBOEHHS OCHOBHOI 00pa30BaTeIbLHOI
NMPOrpamMmbl
Kog [IpoBepsiemMble PEeIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTenbHOM MPOrpaMMbl OCHOBHOT'O OOIIET0 00pa3oBaHus
pe3yabTaTa
1 I[To Teme «IludpoBas r(paMOTHOCTHY
1.1 Hcnonb30BaTh COBPEMEHHBIE WHTEPHET-CEPBUCHI (B TOM YHUCIE
KOMMYHUKAIIMOHHBIE CEPBUCHI, OOJauHbIE XpaHUIUIIA JAHHBIX,
OHJIAMH-TIpOrpaMMBbl (TEKCTOBBIE U TpauuecKkue peaaKkTOphl, CPEb
pa3paboTKu) B yueOHOM U MOBCETHEBHOM JESITEIBHOCTH
1.2 [IpuBoauTh  TpPUMEPHI  UCIHOJB30BaHUS  reOMH(GOPMAIIMOHHBIX
CEpPBHUCOB, CEPBUCOB TIOCYIAPCTBEHHBIX YCIyr, 00pa30BaTEbHbIX
cepBucoB MHTepHETa B y4eOHOM U MOBCEAHEBHOU JEATEIIBHOCTH
1.3 Hcnonp30BaTh pa3ivyHbIE CPENICTBA 3alllUThl OT BPEAOHOCHOTO
IIPOrPaMMHOTO oOecrieueHus, 3alIMIIATh MEPCOHAIBHYIO
uH(QOpPMAIMI0O OT  HECAaHKIHOHUPOBAHHOTO  JIOCTYNIa U  €ro
MOCJIC/ICTBUN (pasriamieHusi, MOJMEHbI, YTpaThl IaHHBIX) C YYETOM
OCHOBHBIX  TEXHOJIOTUYECKHMX U  COLMAIBHO-TICUXOJOTHYECKUX
aCIEKTOB MCIOJIb30BaHUs ceth HMHTepHeT (ceTeBas aHOHUMHOCT,
udpoBOI ciiel, ayTEeHTUYHOCTh CYOBEKTOB M PECYPCOB, OMACHOCTh
BPEIOHOCHOTO KO/Q)
1.4 Pacrio3HaBaTh TMONBITKM W TOPEAyNpexIaTb BOBJIEYEHUE ceOs
U OKPY>KAIOIIUX B JIECTPYKTUBHBIE U KPUMHUHAIBHBIE (DOPMBI CETEBOM
aKTUBHOCTU (B TOM uucie KUOepOyIUIUHT, (PUITIHT)
2 I[To Teme «TeopeTnueckue OCHOBBI HHPOPMATHKNY
2.1 PackpbeiBaTh  CMBICH  TMOHSATHH  «MOJEIb», «MOJCIUPOBAHUECY,
ONpeNeNaTh BUALI MOJIENEH, OIEHUBATh AaJEKBAaTHOCTh MOJEIH
MOJICIUPYEMOMY OOBEKTY U LEISIM MOJICTUPOBAHUS
2.2 Hcnons3oBaThk rpadsl v AepeBbs 4151 MOACTUPOBAHUS CUCTEM CETEBOM
U UEPAPXUIECKON CTPYKTYpbI, HAXOAUTh KpaTUaluii myTh B Tpade
3 [To Teme «ANropUTMBI U IPOTPAMMHUPOBAHUE)
3.1 Pa306uBaTh 3a1aun Ha MOA3a]a4H, COCTABIISITh, BBITIOJIHATh BPYUHYIO U
Ha KOMIBIOTEPE HECJIOXKHBIE aJrOPUTMbl C HCIOJIb30BaHUEM
BETBJICHUI, IMKJIOB U BCIIOMOTaTEIbHBIX aITOPUTMOB JJIs1 YIIPABICHUS
UCIIOJTHUTEIISIMU
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3.2

CocTaBisATh M OTJIaXKHMBaTh MPOIPAMMBI, PEATU3YIOIIUE THUIIOBBIC
QITOPUTMBl ~ 00paOOTKM  YHKCIOBBIX  IOCIEAOBATEIILHOCTEH WIIH
OJIHOMEPHBIX YHCIOBBIX MACCUBOB (MIOMCK MAKCUMYMOB, MUHIMYMOB,
CYMMBbI WJIH KOJMYECTBA AJIEMEHTOB C 3aJaHHBIMU CBONCTBaMH) Ha
OJTHOM H3 s13bIKOB TiporpammupoBanus (Python, C++, Ilackais, Java,
C#, lIkonpHBIN ANTOPUTMUAYECKUM S3BIK)

[To Teme «MHpOPMAITMOHHBIE TEXHOJIOTHUI

4.1

BeiOupate cnoco® mnpeAcTaBieHUs JaHHBIX B COOTBETCTBHUHU
C TIOCTaBJICHHOW 3ajaveil (TabNmuIbl, CXeMbI, TpapuKu, AUarpaMMbl)
C HCIOJIB30BAaHWEM COOTBETCTBYIOIIMX IPOTPAaMMHBIX CpPEICTB
00pabOTKH JTaHHBIX

4.2

Hcnonb30BaTh ANEKTPOHHBIE TAOMUIBI JUisi 00paOOTKH, aHaIu3a U
BU3YyaJIM3al[Ml YHMCIOBBIX JaHHBIX, B TOM YHCIE C BBIJICICHUEM
qyanazoHa TaOMuUbpl W yHOOPAJOYMBAHUEM (COPTUPOBKOM) €ro
3JIEMEHTOB

4.3

Co3naBaTh U MPUMEHATH B 3JEKTPOHHBIX TaOiMmax (GpopMysibl s
pacyeToB C UCIOJIH30BAHUEM BCTPOCHHBIX apu(MeTHdecKuX (PyHKITUN
(cymMmmMupoBaHHE U TMOJICUET 3HAYCHHM, OTBEYAIOIIMX 3aJIaHHOMY
YCJIOBHIO, CpeaHee apudmeTnyeckoe, MOUCK MaKCUMaJbHOTO |
MHHHUMAaJIbHOI'O 3HA4YCHUS), a0COJIFOTHOM, OTHOCUTEJIBbHOM,
CMEIIIaHHOM aJipecaluu

4.4

Hcnonb30oBaTh  DJIGKTPOHHBIE  TaOJMUILI  JJIi  YKMCJICHHOTO
MOJICIMPOBAHUS B IPOCTHIX 3a7a4ax U3 Pa3HbIX MPEIMETHBIX o0acTei

IIpoBepsieMble 3J1eMEHTBI COAEPKAHMS

Ko

ITpoBepsieMblil 3JIEMEHT COACPKAHUS

1

Hudposas rpaMOTHOCTh

1.1

I'nmo6anbhas cets MuTepuer. [P-anpeca y3noB. CeTeBoe XpaHEHUE JAHHBIX.
Metoapl HMHAMBUAYAJIBHOTO M  KOJUIEKTMBHOIO Pa3MEILIEHHMS HOBOWU
unpopmaiuu B HWHrepHere. bonblive paHHble (MHTEpHET-AaHHbBIE,
B YACTHOCTH JIAaHHBIE COLIMAIIBHBIX CETEN)

1.2

[Tonsitne 06 MHGOPMAMOHHON 0€30MaCHOCTH. YTPO3bl HHGOPMAITMOHHON
0e30macHOCTH MpH paboTe B TI00abHON CETH U METOJIbI TPOTHUBOACHCTBUS
uM. [IpaBuna Oe3onacHol ayTeHTH(PHUKAUHU. 3alUTa JUYHOU HHPOPMAIUH
B cetu MuTepHer. besonacHble cTpareruu mosefeHus B ceTu VHTepHeT.
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[IpenaynpexaeHre BOBICUCHUS B IECTPYKTUBHBIE U KPUMUHAIBHBIE (DOPMBI
CETeBOM aKTUBHOCTH (KHOEPOYJUIUHT, GUIITUHT U ApyTrUe (HOPMBI)

1.3

Buner JeSITEIIbHOCTH B WuTepHere. HuTepHeT-CepBUCH:
KOMMYHUKAITMOHHBIC CEPBUCHI (TIOUTOBAs CTyk0a, BUIC0-KOH(DEPEHIT-CBS3h
U JIpyTHE), CIPABOYHBIC CITY>KOBI (KapThI, pACTTUCAHHUSI U JJPYTHE), TOMCKOBBIE
CITY>KOBI, CITy>kObI OOHOBJIGHHMSI TPOTPAMMHOTO OOECIEUCHHS U JApyTrue
cinykObl. CepBHCBHI TOCYJIapCTBEHHBIX ycayr. OO0nauHble XpaHUIUIIA
naHHbIX. CpelicTBa COBMECTHOM pa3paOOTKU TIOKYMEHTOB (OHJIatH-0(UCHI).
[IporpammHuoe oOecrnieueHuE Kak BEO-CEPBHUC: OHJIAMHOBBIE TEKCTOBBIC U
rpadguIecKue perakToOphl, CPeabl Pa3paboTKH MpOoTrpaMMm

TeopeTrnyeckre OCHOBBI HHPOPMATUKU

2.1

Mopgaenb. 3aaun, pemaeMsle ¢ MOMOIIbI0 MoJenupoBanus. Kiiaccudukanuu
Mozenel. MarepuanbpHbie (HATypHble) W HHGOPMAIMOHHBIE MOJCIIH.
HenpepsiBHbIE U1 AuCKpeTHBIE Moaenu. MiMutannonasie Moaenu. Urpossie
Mojenu. OlleHKa COOTBETCTBUSI MOJIEIU MOJICTUPYEMOMY OOBEKTY U IEISIM
MOJIETUPOBAHUS

2.2

Tabnuunsie Mmoaenu. Tabauia Kak NpeicTaBICHUE OTHOIICHUS

2.3

ba3pel ganHbpix. OTOOp B TabIMLE CTPOK, YIOBIETBOPSAIONIMX 33JaHHOMY
YCIIOBHIO

2.4

I'pad. Bepmmna, pedbpo, myTs. OpUeHTUPOBAHHBIE U HEOPUECHTUPOBAHHBIC
rpadsl. Jlinna (Bec) pebpa. BecoBast matpunia rpada. JnuHa nmyta Mexy
BepmmHamMu rpada. I[louck onTumanpHOro myTd B Tpade. HagampHas
BepIIrHa (MCTOYHMK) W KOHEYHas BEpIIMHA (CTOK) B OPUEHTUPOBAHHOM
rpade. BreramciieHne koiMyecTBa MyTeld B HAMPaBICHHOM AaIlUKINYCCKOM

rpade

2.5

HepeBo. Kopenb, BepiiuHa (y3ein), JUCT, peOpo (ayra) nepeBa. Beicota
nepeBa. IlogmepeBo. Ilpumepnst wucnosb3oBanus jaepeBbeB. Ilepedop
BAPUAHTOB C MOMOILBIO AepeBa

2.6

[TonsiTne MaTemMaTHYecKOW MOJENU. 3aJayd, pelaeMble C TOMOUIBIO
MaTEMATUYECKOTO (KOMITBIOTEPHOTO) MOJETUPOBAHUSL. Otnuune
MaTeMaTH4YeCKOW MOJeIU OT HaTypHOW MOJCIM U OT CIOBECHOIO
(JIuTepaTypHOTO) ONMUCAHUS OOHEKTA

2.7

DTanbl KOMIBIOTEPHOTO MOJICTUPOBAHUS: MOCTAHOBKA 3a/1aud, TOCTPOCHUE
MaTeMaTUYECKOW MOJENM, MpOorpaMMHas pealu3alus, TEeCTHPOBAHUE,
IPOBEJICHUE KOMITBIOTEPHOIO 3KCIEPUMEHTa, aHalIu3 €ro pe3ysbTaToB,
YTOYHEHUE MOJIETN

ANTOPUTMBI U IPOrPaMMHUPOBAHUE
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3.1

Pazouenue 3aJa4y Ha I1oA3aaa4u. CocraBieHue AJITOPUTMOB U IIpOIrpaMm C
HUCIIOJIb30BaHHUEM BCTBHGHHﬁ, IUKJIOB U BCIIOMOT'ATCJIbHBIX aJITOPUTMOB IJIA
YIIPaBJICHUA UCIIOJIHUTCIICM HUJIXM APYTUMH UCIIOJTHUTCIIAAMNA

3.2

Tabnuunbie BeUunHbI (MaccuBbl). OqHOMEpHBIE MacCUBBI. COCTaBlIeHUE U
OTNIaJIKa TPOTPaMM, PEATU3YIONINX THIIOBbIE aJTOPUTMbI 00pabOTKU
OJIHOMEPHBIX  YHCJIOBBIX  MAacCMBOB, Ha  OJHOM U3  A3BIKOB
nporpammupoBadus (Python, C++, Ilackanp, Java, C#, IlIxonbHBIH
AnroputMudeckuid fI3bIK): 3alOJIHEHUE YMCIOBOIO MACCHBA CIy4YalHBIMU
YUCJIaMH, B COOTBETCTBUM C (OpMYJION UM MyTeM BBOAA YHCEIl,
HaXOXKIEHUE CYMMBI 3JIEMEHTOB MACCHBA, JUHEHHBIM ITOMCK 3aJaHHOTO
3HAYEHHUsST B MACCHBE, IOJICYET 3JIEMEHTOB MAaCCHBA, YIOBJIETBOPSIOIIMX
3aJaHHOMY YCJIOBHIO, HaXO0XJI€HUE MHUHHMAJIBHOTO (MaKCHUMAaJIbHOTO)
aneMeHTa maccuBa. CopTHpOBKa MaccuBa

3.3

O6pa60TKa IIOTOKa OJAaHHBIX: BBIYHUCIICHHC KOJIHYCCTBA, CYMMBI, CPCIHCTO
apI/I(l)MeTI/I‘IeCKOFO, MHWHHUMAJIBHOT'O 1 MAKCUMAJIBHOI'O 3HA4YCHMUA JJICMCHTOB
IMOCJICAOBATCIbHOCTH, YAOBJICTBOPAIOIIUX 3aJTaHHOMY YCJIOBHIO

3.4

VYmpasnenue. Curnan. O0paTtHas cBsi3b. [lonydeHue curaaisoB oT HU(PPOBHIX
NAaTYMKOB (KacaHuUs, pacCTOSIHUS, CBETa, 3ByKa W JApyroro). IIpumepsl
UCIIOJIb30BAHUSl TIPUHIIMIA OOpaTHOM CBSI3M B CHUCTEMax yYIPaBJICHUS
TEXHUYECKUMHU YCTPOMCTBAMHU, B TOM 4YHCIie B poOoToTexHuke. [Ipumepnl
pOOOTU3UPOBAHHBIX  CUCTEM (CHCTeMa  YIpaBJICHUS  JBWKCHHEM B
TPAHCIIOPTHOM CUCTEME, CBapO4Has JIMHUSA aBTO3aBOJA,
aBTOMATU3UPOBAHHOE YITPABIICHUE OTOIUIEHUEM JOMa, ABTOHOMHAs CHUCTEMA
YIIPaBJICHUS TPAHCTIOPTHBIM CPEJICTBOM U JIPYTHE CUCTEMBI)

NudopmaionHbie TEXHOIOTHU

4.1

[TonsitTue 00 SNEKTPOHHBIX TaOMUIAax. TUNBI JaHHBIX B sSYEHKax
ANEKTPOHHON Tabymibl. PenaktupoBanue u (opmaTupoBaHHe TaOIUIIL.
Bcetpoennsie QyHKIMM Ui TIOMCKAa MaKCUMyma, MHUHUMYyMa, CYMMBI U
cpenHero apudmerndeckoro. COpPTHPOBKAa JaHHBIX B  BbLICJICHHOM
nuana3one. [locTtpoenue nuarpamMm (TucTtorpamMma, Kpyropas auarpamma,
TOYeYHas quarpaMmma). Beioop Tuna nuarpamMmmsl

4.2

[IpeoOpazoBanue hopmyd rpu KonupoBaHuu. OTHOCUTENbHAS, A0COTIOTHAS
1 CMEIIIaHHAas ajpecarys

4.3

VYciaoBHBIC BBIUMCICHUS B DJICKTPOHHBIX TaOnumax. CyMMUpOBaHHE U
MOJICYET 3HAYCHHWH, OTBEYAIONIMX 3aJlaHHOMYy ycioBHio. (OOpaboTka
OoJbIIMX HAOOPOB JaHHBIX. UMCICHHOE MOJICIMPOBAHHUE B DJICKTPOHHBIX
Ta0IMIIaxX
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4.4

Poinb nH(OpMaIIMOHHBIX TEXHOJIOTHIA B Pa3BUTUN SKOHOMUKU MUPA, CTPAHBI,
peruona. OTKpbIThIE 00pa3zoBaTeabHbIe pecypehl. IIpodeccun, cBa3anHbIE C
uHpOpMaTUKON U WHGOPMALMOHHBIMU TEXHOJOTHSIMH: BeO-nu3aiiHep,
NPOTPAMMUCT, pa3pabOTYMK MOOMIBHBIX TPHIOKEHUH, TECTHPOBIIUK,
aApPXUTEKTOP MPOTPAMMHOT0 00€CIIeYeHUSI, CIICITUAIMCT 110 aHATU3Y JaHHbBIX,

CUCTEMHBIN AIMHUHUCTpPATOP
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NEPEYEHDb (KOAU®UKATOP) IPOBEPSIEMBIX TPEFOBAHUI

K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OBPA3OBATEJIbHOM
IHPOI'PAMMbBI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUMSA U 9JIEMEHTOB
COILEPKAHUA ITIO HHOPOPMATHUKE

J1J1st TpoBeIeHHs] OCHOBHOTO T'OCYIapCTBEHHOTO 2k3aMeHa 1o nHdopmatuke (O
1o UH(GOPMATHKE) UCIIOIB3YETCS MepeueHb (Koau(puKaTop) npoBepsaeMbIX TpeOOBaHUHN K
pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa30BaTENBHON MpPOrpaMMbl OCHOBHOTO OOIIETO
00pa30BaHMsI U AIIEMEHTOB COZCPKAHMUSL.

IIposepsiembie Ha OI'D mo nHpopMaTuKe TPeOOBAHUS K pPe3yabTaTaM OCBOCHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

Kon [IpoBepsiembie TpeOOBaHMS K IPEAMETHBIM pe3yIbTaTaM 0a30BOr0
IIPOBEPSEMOTO YPOBHSI OCBOEHHUSI OCHOBHOM 00pa30BaTEIbHON MTPOTrPaMMBbI
TpeOoBaHUS OCHOBHOTI0 00111€T0 00pazoBanusi Ha ocHoBe DI'OC

1 3HaTh (MIOHUMATh)

1.1 BnageHnne OCHOBHBIMM TOHATUAMHU: HH(OpMauus, Iepenaya,
XpaHeHue u 00paboTka MHPOPMALIMH, aJTOPUTM, MOENb, LU(PPOBOIA
IPOAYKT U UX UCIOIb30BaHHUE AJIsl pEIICHUs YUEOHBIX U IPAKTHUECKUX
3aja4

1.2 Bnanenue TOHSTUSAMHU: BbICKa3blBaHWE, JIOTHUECKas oOIlepauus,
JIOTUYECKOE BBIPAKEHUE

2 YMmeTb

2.1 YMeHue onepupoBaTh €IMHHUIIAMU U3MEpPEHUS HH(POPMALMOHHOTO
o0beMa U CKOPOCTH Mepeaaun JaHHbBIX

2.2 YMeHue 3anuchiBaTh W CpaBHHUBaATh Iienbie uyucia oT 0 go 1024
B Pa3IMYHBIX MO3UIMOHHBIX CUCTEMAX CUMCIIECHUS C OCHOBAHMSIMU 2,
8, 16, BBINOMHATH apu(MEeTUUECKHE OTlepaluy HajJ HUMU

2.3 YMeHrne KOAMpOBaTh U JIEKOJUPOBATH COOOIIEHUS MO 3aJlaHHBIM
npaBujiaM; TOHUMaHUE OCHOBHBIX TPHUHIMUIIOB KOJAUPOBAHUS
uH(OpMAIUU pAa3TMYHON TPUPOIbI: TEKCTOBOM, I'papuecKo, ayi1uo

2.4 YMeHue 3anmuchiBaTh JIOTHYECKHE BBIPAKEHHS C HCHOJIb30BAaHUEM
TU3BIOHKIINY, KOHBIOHKIIMA W OTPUIAHUS, OMpPENesaTh UCTUHHOCTH
JIOTUYECKUX BBIPAKEHUM, €CIM W3BECTHbl 3HAYEHUSI WCTUHHOCTH
BXOJSIIINX B HETO MEPEMEHHBIX, CTPOUTH TAOIHUIIBI UCTUHHOCTH IS
JIOTUYECKUX BBIPAKEHUI; 3aMUCHIBATh JOTMYECKUE BBIPAKEHUSI Ha
U3y4aeMOM SI3bIKE IPOTPaMMUPOBAHUS
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2.5

YMeHue COoCTaBiATh, BBINOJHATE BPYYHYI0 M Ha KOMIIBIOTEpE
HECIIO)KHBIE ~ AJITOPUTMBI  JUISl  YNPABICHUS  UCIOJHUTEISIMU
(Uepenaika, YepTeXHUK U Jpyrue); CO3AaBaTh U OTJIAKHUBATH
IporpaMMbl Ha OJTHOM U3 SA3BIKOB IporpammupoBanus (Python, C++,
[Tackans, Java, C#, IllkonpHbli AnropuTMudeckuii  S3bIK),
peaNnu3yIoNe HECIOKHBIE aITOPUTMBI 00PA0OOTKH YHCIIOBBIX TAHHBIX
C UCIIOJIb30BaHUEM IMKJIOB U BETBJICHHWM; yMEHHE pa30OMBaTh 3a/Jauu
Ha M0/13a/1a4M, UCI0JIb30BaTh KOHCTAHTHI, IEPEMEHHBIC U BhIPAXKEHUS
pPa3IMUHBIX  TUMOB  (YUCIOBBIX, JIOTUYECKUX, CHUMBOJIbHBIX);
aHAJIM3UPOBATh MPEIJIOKEHHBIA  aJITOPUTM, OIPEICIIITh, KaKue
pe3yJIbTaThl BO3MOXKHBI TIPU  3aJaHHOM MHOXECTBE HCXOHBIX
3HAYCHUH

2.6

YMeHue 3amnucartbh Ha HU3y4aCMOM A3BIKC IIPOIrpaMMHUPOBAHHA
AJITOPHUTMBI ITPOBCPKU ACIMMOCTH OAHOI'O HEJIOro 4ucjia Ha APYTroc,
IIPOBCPKHU HATYPAJIBbHOI'O YHCJIa Ha IIPOCTOTY, BBIACIICHUA I_II/I(i)p n3
HaTypaJIbHOI'O 4YucCJia, IIOHMCK MAKCMMYMOB, MHHHUMYMOB, CYMMBbI
YHCIIOBOM IIOCJICA0BAaTCIbHOCTH

2.7

Brnanenne ymeHueM OpUEHTHMPOBATHCA B UEPAPXUUYECKON CTPYKType
(baiiioBol cuCcTEMBI, padoTaTh ¢ PalIoBOI CHCTEMOM MEPCOHATIBHOTO
KOMIIBIOTEpA C HCIOJBb30BaHMEM rpaduueckoro uHTepdeiica,
a UIMEHHO: CO3/1aBaTh, KOMMUPOBATh, MEPEMEIaTh, IEPEUMEHOBBIBATD,
YAQIATh U apXUBUPOBATH (PAiIBI M KaTaJIOTH

2.8

Brnanenne yMeHUsMU ¥ HaBBIKAMU UCIIOJIB30BaHUS WH(POPMAIIMOHHBIX
U KOMMYHUKAIIMOHHBIX TEXHOJOTHH [Isl TOWCKA, XpaHCHHS,
00pabOTKH U Mepeadyn U aHajau3a pa3IuyHbIX BUIOB HHPOPMALIMH

2.9

YMeHue BeIOUpaTh coco0 MpeACTaBICHUS JAHHBIX B COOTBETCTBUH C
MOCTaBJICHHOM 3ajaueii (TaOauIlbl, CXeMbl, rpaduKu, TUarpaMMbl) ¢
UCIIOJb30BAHUEM  COOTBETCTBYIOIIMX  IMPOTPAMMHBIX  CPEJICTB
00pabOTKH JTAaHHBIX

2.10

YMenue ¢dopmanuzoBaTh UM CTPYKTYpUpPOBaTh  HMHGPOPMAILIMIO,
UCIIOJIB3YSl  DJIGKTPOHHBIE TaONMUIBI JIT  00pabOTKH, aHaimM3a
¥ BU3YaJW3allMM YUCJIOBBIX JAHHBIX, B TOM YHCJIE C BBIJCICHUEM
nyana3oHa TaOMUIbl W YIOPSJOYMBAHUEM (COPTHUPOBKOM) €ro
AJIEMEHTOB; YMEHUE MPUMEHSTH B AJIEKTPOHHBIX TaOnHIax (opMyJIbl
JUIS  PacuyeToB C  HCIOJIb30BAHMEM  BCTPOCHHBIX  (DYHKUUH,
a0COJIIOTHOM, OTHOCUTENIBHOM, CMEIIaHHOW aJipecalliu; UCIOIb30BaTh
AIIEKTPOHHBIE TAOIHIIBI AJISI YUCIECHHOTO MOJEIUPOBAHUS B MPOCTHIX
3aJlayax U3 pa3HbIX NIPEIMETHBIX O0nacTe
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IlepeyeHsb 3JIeMEHTOB COAepPKAHUSA, TPOoBepsieMbIX HA OI'D mo nundpopmarnke

Kon

[TpoBepsiemMblii AIIEMEHT COJIep KaHUS

1

[{udpoast rpaMOTHOCTH

11

@daiinel 1 manku (katanoru). [IpuHIUNBI TOCTPOCHUS (HaMIOBBIX CHCTEM.
[Tomroe umsa daitma (manku). [Iyte k daiiny (manke). Padorta c daitnamu
Y KaTaJloTaMHu CPEJCTBAMU OINEPALMOHHON CUCTEMBI: CO3JaHuE, KOTMPOBAHUE,
nepeMelieHrne, nepeuMeHoBanue 1 yaaneHue (aiaoB W Mamok (KaTaJoros).
Tunst QaitnoB. CoiictBa ¢aitnoB. dainoBeiii Menemkep. [louck aiinos
CpEICTBAMM OIEPALMOHHON CHCTEMBI

1.2

O0beauHeHne KoMnbloTepOB B ceThb. CeTh MHTEpHET. BeO-cTpanuiia, Be0-cailr.
Crpykrypa anpecoB BeO-pecypcoB. bpaysep. IlouckoBsie cuctemsl. ITonck
UH(GOpPMAaIMU O KIFOYEBBIM CJIOBAM U IO U300paKEHUIO.

JlocToBepHOCTh HH(pOPMALINH, TTOJTy4eHHOU U3 HTepHeTa.

IP-anpeca y3noB. CeTeBoe XpaHeHUE JaHHBIX

Teopernyeckrue OCHOBBI UHPOPMATUKU

2.1

JIucKpeTHOCTh JaHHBIX. BO3MOKHOCTh OMUCaHUSI HEMPEPBIBHBIX OOBEKTOB H
MPOLIECCOB € MOMOILBIO TUCKPETHBIX IAHHBIX.

CumBoin. Andasut. MomHuocTs andasuta. JIBonunsiii andasut. KoaudectBo
BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOHMHAIMI) (PUKCHPOBAHHOW JUIMHBI B
nBonyHoM andgasute. I[IpeoOpa3oBanue m00o0ro andaBuTa K JBOMYHOMY.
KonuuecTBO paznuuHbIX CJIOB  (PUKCUPOBAHHOM JUJIMHBI B  andaBuTe
ONPEAECIECHHON MOIITHOCTH.

KoaupoBanue cuMBOJOB OJHOrO ajdaBUTa € MOMOLIBIO KOJOBBIX CIIOB
B IpyroM andaBuTe, KOJI0OBas TaOIHIIA, TEKOJUPOBAHHE.

KonnpoBanne tekctoB. PaBHOMepHbIN koA. HepaBHOMepHBIN Koa. KoaupoBka
ASCII. Bocemubutabie konupoBku. Ilonstue o komupoBkax UNICODE.
JlekonupoBaHue  COOOLIEHUH €  KCHOJb30BAaHHMEM  PaBHOMEPHOTO U
HEepaBHOMEPHOTO Koja. MHbopmalimoHHbIii 00beM TEKCTa

2.2

NudopmarmoHHbiii 00beM JaHHBIX. BUT — MUHMMaNbHAS €IMHUIA KOJTUYSCTBA
nHpopManuu — MBOMYHBIA pa3psaa. ExuHunpl namepeHuss nHGOPMAIMOHHOTO
oO0beMa JaHHBIX. buT, O0alT, KMI00alT, MeradamnT, TUradamT.

CkopocCTh niepeiaun JaHHbIX. EQUHUIBEI CKOPOCTH NIEpeaun JaHHBIX

2.3

KonupoBanne 1Beta. IlBeroBeie Mogenu. Mogens RGB. I'myOuna
KoaupoBanus. [Tanutpa.

PactpoBoe u BekTOpHOE mpencTaBieHHe H3o0paxkeHui. [Iukcenb. OueHka
UHPOPMAIIMOHHOTO 00beMa TpaduUyecKMX JaHHBIX [ PacTpOBOTO
N300paKeHUS
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2.4

KomupoBanue 3Byka. Pa3zpsaHocTh u yacToTa 3anucu. KoaudyecTBO KaHAIOB
3aIMCH.

OneHka KOJMYECTBEHHBIX MapaMETPOB, CBSI3aHHBIX C IMPEICTaBICHUEM
U XpaHEHHEM 3BYKOBBIX (paiiyioB

2.5

Hemno3uimonHbie U MO3UIMOHHBIC CUCTEMBI cunciieHns. Andabut. OCHOBaHHUE.
Pa3zBepayTtas dopma 3anucu uncia. [lepeBoa B neCATUYHYIO CHCTEMY YHCEN,
3alUCaHHBIX B JIPYTUX CUCTEMaX CUMCIICHUS.

PumMmckas cucrema cumnciieHus

2.6

JIBomuHas cucreMa cuncienus. [lepeBo nensix yucen B npeaenax ot 0 qo 1024
B JIBOMYHYIO CHUCTeMYy CuuclieHus. BocbMmepuuHas cucreMa CYHCICHHS.
[lepeBon umcen M3 BOCBMEPUYHON CHUCTEMbI B JIBOMYHYIO W JIECATHYHYIO
cucreMbl U obOpatHo. lllectHanuatepuunas cucrema cuucieHus. [lepeBon
4HuceNl W3 IIECTHAIATePUYHONW CHCTEMBbl B JBOWYHYIO, BOCBMEPHUYHYIO U
JECATUYHYIO CUCTEMBI U 0OpPATHO.

Apudmerndeckre oneparyy B JBOMYHOW CHCTEME CUUCIICHHSI

2.7

Jlornueckue  BbICKa3bpIBaHHMs. Jlormueckne  3HAUYCHHUS  BBICKA3bIBaHUIA.
DJIeMEHTapHbIE W COCTaBHBbIE BBICKa3biBaHUA. JlorMyeckue ornepanuu:
«» (KOHBIOHKIIMS, JIOTHYECKOEC YMHOXXCHHE), «WIW»  (IU3BIOHKITUA,
JIOTUYECKOE CIIOKEHHE), «He» (Jiormueckoe oTpuiianue). I[Ipuopurer
JOTUYECKUX ornepanui. OnpeneneHne NICTAUHHOCTH COCTABHOTO BBICKA3bIBAHMUS,
€CJIM W3BECTHbl 3HAYEHUS MCTHUHHOCTH BXOJAIIMX B HErO 3JIEMEHTaApPHBIX
BbICKa3bIBaHUM. Jlornueckue BolpakeHud. I[IpaBuna 3amucyu JOTHYECKHUX
BbIpakeHuid. [locTpoeHnre Tabnil HICTUHHOCTH JIOTHYECKUX BBIPAKEHUN

2.8

Jlormueckue »jeMeHThl. 3HAKOMCTBO C JIOTHYSCKMMH OCHOBAMU KOMIIBIOTCpPa

2.9

HenpeppiBHble n auckpetHsle monaenu. Mmuranmonnsie moaenu. Hrpossie
Mozenu. OLeHKa aJeKBaTHOCTH MOJEIN MOJAEIUPYEMOMY OOBEKTY WM LIEISM
MOZEIIMPOBAHUSA

2.10

Tabmuunbie Moaenu. Tabmuia Kak MpeICTaBICHUE OTHOIIICHHMS.
ba3er mannpix. OTOOp B TabNMIlE CTPOK, YAOBICTBOPSIONIUX 3aJaHHOMY
YCIIOBHIO

2.11

I'pad. Bepmmna, pebpo, myTh. OpHEHTUPOBAHHbIE M HEOPUEHTUPOBAHHBIC
rpadel. InuHa (Bec) pebpa. BecoBas marpuina rpada. JnuHa myTtu Mexmy
BepinHamu rpada. [louck ontumansHoro nytu B rpade. HavanbHas BepiivHa
(MCTOYHWK) M KOHEYHas BepHIMHA (CTOK) B OPHUEHTHPOBAHHOM Tpade.
Boluncienue koJinyecTBa MyTei B HAMpPaBJIEHHOM allMKIMYECKOM Irpade

2.12

Hepeso. Kopenb, BepinHa (y3ein), TUcT, pedpo (ayra) nepesa. BeicoTa nepena.
[MomnepeBo. Ilpumepsl ucHonb30BaHUS JepeBbeB. llepebop BapuaHTOB C
MIOMOIIIBIO IepeBa
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AJNTOPUTMBI U TPOTPaMMHUPOBAHKE

3.1

CpoiicTBa anroputma. CriocoObl 3anucu aaroputMa (CIOBECHBIN, B BUIE OJIOK-
CXEMBI, IPOrpamMma).

CocTaBneHue alropuTMOB U IPOIPAMM C UCIIOJIb30BAHUEM BETBIICHHM, IUKJIOB
U BCIIOMOTaTENIbHBIX aJITOPUTMOB Ul ympaBieHus wucrnosHuteneMm (Poobor,
Yepenamka, YepTe:KHUK U Jpyrue). BplMogHEHUE aJrOpUTMOB BPYUHYIO U
Ha KOMIIBIOTEPE

3.2

Azpik mporpammupoBanus (Python, C++, Ilackanb, Java, C#, IkonbHbIA
AnroputmMudeckuid A3bIK).

Cucrema nporpaMMHUpPOBAHUS: PEAAKTOP TEKCTa MPOrpaMM, TPAHCIATOP,
OTJIQUHK.

[lepemennasi: Tum, umsi, 3HadyeHue. Llenble, BEIIECTBEHHBIE U CUMBOJIBHBIC
IIEPEMEHHBIE.

Omnepatop mnpucBauBaHus. ApU(METUUECKHE BBIPAKECHUS U TOPSIOK UX
BbIUHCICHUA. Onepauuu ¢ LEJIbIMU YHCJIAMU: IEJIOYHUCICHHOE JEJICHUE,
OCTAaTOK OT JICJICHUSL.

BerBnenus. CocTaBHble yCIOBUS (3alUCh JIOTMUECKUX BBIPAKECHHM HA
M3y4yaeMOM  S3bIK€ MporpamMmMupoBanusi). HaxoxkaeHue  MuUHHMyMa H
MaKCUMyMa M3 JBYX, TpPE€X M UEThIpeX uwucen. PemieHne KBaJapaTHOTO
YpPaBHEHUSI, UMEIOILIETO BEIIECTBEHHBIE KOPHH.

[uki ¢ ycnoBuem. AnroputM EBKITHa 17151 HAXOKIEHUS HAMOOJIBIIIETO 00IIIEeTo
JeUTeNs IBYX HAaTypaibHBIX yucen. Pa30neHue 3anvucu HaTypajabHOTO YKCIIa B
MO3UIIMOHHOM CHCTEME C OCHOBaHWEM, MEHBIIUM WM paBHbIM 10, Ha
OTJIeIbHBIE LU(PHI.

[{uki ¢ mepeMeHHON. ANTOPUTMBI IPOBEPKHU AETUMOCTH OJHOTO IEJIOTO YKCIIa
Ha Jpyroe, IpOBEPKU HATyPaJIbHOTO YUCIIA HA TPOCTOTY

3.3

OOpaboTka CUMBOJBHBIX AaHHBIX. CHMBOJIBHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBonbHast o0pabotka crpok. Ilogcuer 4YacTOTHl MOSABIEHUS CHUMBOJIA
B cTpoke. Berpoennbie hyHKIMM 17151 00pabOTKH CTPOK

3.4

OnpeneneHrue BO3MOXKHBIX PE3yJIbTaTOB padOThl alropuT™Ma MpU JaHHOM
MHOKECTBE BXOJIHBIX JIaHHBIX, OMpPEEIECHUE BO3MOMXHBIX BXOJHBIX JTAHHBIX,
IPUBOSIINX K JAHHOMY PE3yJIbTaTy

3.5

Tabnuunbie BenmuuuHbl (MaccuBbl). OgHOMEpHBIE MaccuBbl. CocTaBiieHUE |
OTJIaJIka TMpPOrpamMM, pPEIM3YIOIIUX THUIIOBbIE aJITOPUTMBI  O00pPabOTKHU
OJTHOMEPHBIX YHCIIOBBIX MACCHBOB, HA OJJHOM M3 SI3BIKOB MPOTPAMMHPOBAHUS
(Python, C++, Ilackane, Java, C#, IIkoibHBIM AJTOPUTMHYECKUNA S3BIK):
3aMO0JIHEHUE YKCJIOBOTO MAacCHBa CIIyYalHBIMU YHWCIAMH, B COOTBETCTBUU C
dbopMyII0ii WIIH ITyTEM BBOJIA YMCET, HAXOXKICHUE CyMMBI 3JIEMEHTOB MAaCCHBa,
JMHENUHBIM TMOUCK 3aJaHHOTO 3HAYEHUSI B MAacCCHUBE, MOJACYET 3JIEMEHTOB
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MacCHBa,  YAOBICTBOPAIOIIMX  3aJaHHOMY  YCJIOBHIO,  HaXOXICHUE
MUHUMAaJIBHOTO (MaKCUMAaJIbHOT0) 3JeMeHTa MaccuBa. COpTUPOBKa MACCUBA.
OOpaboTka MOTOKA MaHHBIX: BBIYMCICHHE KOJIUYECTBA, CYMMBI, CPEIHETO
apu(pMEeTHYECKOro, MUHUMAIbHOTO M MAaKCHUMAJIbHOTO 3HAUEHUS 3JIEMEHTOB
IIOCJIEOBATEIbHOCTH, yIOBIECTBOPSIOMUX 3aJAHHOMY YCIIOBUIO

3.6

VYnpasnenue. Curnan. O6patHas cBsi3b. [lodydeHne cUrHaioB OT HU(PPOBBIX
JaTYUKOB (HampUMep, KacaHHs, pacCTOSHUS, CBeTa, 3ByKa). llpumepsr
UCIIONb30BAaHUSl TPUHIMIIA OOpaTHOM CBA3M B CHCTEMax yMpPaBICHUS
TEXHUYECKUMU YCTPOWCTBAaMHU C TMIOMOIIBIO JAaTYMKOB, B TOM YHUCIE
B pOOOTOTEXHHUKE

HNHupopmaninoHHbIE TEXHOJIOTUU

4.1

TexkcToBble JOKYMEHTBI W HX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHula, ad3all,
CTpPOKa, CJIOBO, CUMBOJI).

TexcToBBIl TpoliecCOp — HMHCTPYMEHT CO3JaHus, PEAAKTUPOBAHUS U
dbopmaTtupoBanusi TekcToB. [IpaBuna Habopa Tekcra. PegaktupoBaHue TEKCTa.
CpoiictBa cumBoiioB. [pudt. Tunsl mpudroB (pydrneHsle, ¢ 3aceyKkaMu,
MoHowmMpuHHbIE). [lonykupHoe U KypcuBHOe HauepTanue. CBOCTBa a03aleB:
rpaHuLIbl, a03allHBIA OTCTYII, UHTEPBAJI, BEIpaBHUBaHUE. [lapaMeTpbl cTpaHuULbL.
CruneBoe ¢hopMaTpoOBaHUE.

CrpykrypupoBaHue HMHPOpMAUMM C MOMOLIBIO CIOHUCKOB M TaOJMII.
MHoroypoBHeBble ciicku. [Jo0aBneHne Tabiul B TEKCTOBbIE JOKYMEHTHI.
BceraBka n3o0paxeHuil B TEKCTOBbIE JOKyMEHThI. OOTeKaHUE H300paKeHHI
TEKCTOM. BkiTtoueHne B TEKCTOBBIN JOKYMEHT Auarpamm, Gopmys, HyMepauu
CTpaHHII, KOJJOHTUTYJIOB, CCBUIOK U IPYTUX 3JIEMEHTOB

4.2

PactpoBsie pucynku. Mcronp3oBanue rpadiuecKux MPUMUTHBOB.

Omnepanuu penakTupoBaHus rpaduyeckux 00HEKTOB, B TOM 4YHUCIe IU(PPOBBIX
dbortorpaduii: m3MeHeHHE pa3Mepa, OoOpe3Ka, MOBOPOT, OTpa)keHue, padora
c obnacTsMu (BBIICTICHUE, KOTMPOBAHUE, 3AJIMBKA IIBETOM ), KOPPEKIIHS 1[BETA,
SPKOCTH U KOHTPACTHOCTH.

Bektoprnas rpaduka. Co3gaHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMU
CpEIICTBAMHM TEKCTOBOTO IPOIECCOpPa WM JIPYTUX MpOTrpaMM (TIPHIIOKCHHH ).
JloGaBiieH1E€ BEKTOPHBIX PUCYHKOB B JJOKyMEHTBI

4.3

[ToaroroBka mMynbTUMeAUNHBIX TIpe3eHTarui. Cnaiia. JloOGaBineHue Ha ciaij
TeKCTa U u3o0paxeHuil. Pabora ¢ HECKOJIBKUMHU ClIaiiiamMHu.
JloGaBneHure Ha cliaii]l ay IMOBU3YaJbHBIX JaHHBIX. AHUMAanus. [ unepcchuiku

4.4

Tumnbl gaHHBIX B sYeHKaxX SJEKTpOHHOW Tabmuubl. PenaktupoBaHue
u popmarupoBanue Tadaul. BecTpoeHHbIe GYyHKIIMM ISl TOMCKAa MAaKCUMyMa,
MUHHMYMa, CyMMBI U cpeaHero apudmerudeckoro. COpTHUpOBKa JaHHBIX B
BbIJIeJIEHHOM Auanaszone. [loctpoenue auarpamm (rucrorpamma, Kpyronas
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JuarpaMma, ToueuHas quarpamMma). Berbop tuna auarpammel.
[IpeoOpazoBanue dhopmyn npu konupoBaHnuu. OTHOCUTENbHAS, a0COMIOTHAS
U CMElIaHHas aJpecarus

4.5

YcnoBHBIE BBIUKCIEHUS B DJIEKTPOHHBIX Ta0aunax. CyMMUpOBaHUE U MOACUET
3HAQUYECHUM, OTBEYAIONIUX 33JJaHHOMY YyciioBUI0. O6paboTka OoJblnX HAOOPOB
JaHHBIX. YHCTIEHHOE MOJICIMPOBAHUE B DJICKTPOHHBIX TabIUIIaX
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