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Pabouas nporpamma no yuednomy npeamety «Mabopmatrkay (6a30BbIi YPOBEHB)
(mpeametHas obnacth «MaTtemaTnka U HHpOpMaTHKa») (Jajiee COOTBETCTBEHHO —
nporpamMma 1o uHpopMatuke, WHGOPMATHKA) BKIIOYACT MOSCHUTEIBHYIO 3alHCKy,
cojepkaHue oOOydeHHUs, IUIAHUPYEMbIE pe3yJbTaTbl OCBOEHUS MPOrpaMMBbl 110
uH(pOpMaTUKe, TEMaTHYECKOEe IUTAHUPOBAHHUE, nepeyeHb (xoaudukaTop)
pacnpe/ieNIeHHbIX 0 KjaccaMm IPOBEpsiEMbIX TpeOOBaHMH K pe3yJbTaTaM OCBOCHHUS
OCHOBHOI 00pa30BaTeIbHOM IPOrpaMMbl OCHOBHOTO 0011I€r0 00pa3oBaHUsI U 3JIEMEHTOB
coJiep)kaHusl 1Mo MHGPOpMaATHKE, NepeyeHb (KoaudukaTop) mpoBepseMbIX TpeOOBaHUM
K pe3yJbTaTaM OCBOEHMsI OCHOBHOM 00pa30BaTeIbHONW IMPOrpaMMbl OCHOBHOI'O OOIIETO
0o0pa30BaHMs U AIEMEHTOB COJEp>KaHuUs 0 HH(POPMATHKE.

HOACHUTEJIBHASA 3AIINCKA

[IporpaMmma 1o uHpOpMaTHKE Ha YpPOBHE OCHOBHOTO oOOHIEro oOpa3oBaHMs
COCTaBjiecHa Ha OCHOBE TpeOOBaHMH K pe3yiJpTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO 0OIIero oOpa3oBaHMsl, IMPEACTABICHHBIX
B ®I'OC 00O, a Taxxke dhenepanbHON paboyeil MporpaMMbl BOCITUTAHUS.

[Iporpamma no mH(pOpMaTHKE TaeT MPEACTABICHUE O LENsIX, OOlIel cTpaTeruu
oOy4eHMs, BOCIHUTAHHUS W PA3BUTHUS OOYYAIOIIUXCS CpEeACTBAMU HH(POPMATUKHU
Ha 0a30BOM YpOBHE, YCTaHaBIMBACT OOs3aTEIbHOE MPEAMETHOE COJAEpKaHUE,
MpEeAyCMaTPUBAET €ro CTPYKTYPUPOBAHUE MO pa3enamM U TEMaM.

[IporpamMma mo HHPOpPMATHKE OMNpEAENseT KOJIWYECTBEHHbIE U KayeCTBEHHbIE
XapaKTEPUCTUKU Yy4eOHOro marepuana Juisi KaKIOro rojia HU3y4yeHus, B TOM YHCIIE
JUISL  COJEP KATENIbHOIO HAIMOJHEHWS PAa3HOTO BHUJA KOHTPOJsA (MPOMEXYTOUHOU
aTTecTallud OOY4YaroIIMUXCsl, BCEPOCCUICKUX MPOBEPOUYHBIX padOT, rocyaapCTBEHHOU
HWTOTOBOM aTTECTAIINH).

[IporpamMma no uH(OpMAaTHUKE SIBISIETCS OCHOBOM MJIsi COCTaBJICHHS aBTOPCKUX
y4eOHBIX MPOrpamMM, TEMAaTHUYECKOIO IUIAHUPOBAHUSI Kypca YUUTEIIEM.

Hensmu m3yyeHuss uHGOPMATUKA HAa YpPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHUs
SABIISIFOTCS:

(dbopMHpOBaHHE OCHOB MHMPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs HayKu HWHGOPMATHUKH, JOCTHKEHHUSIM HAyYHO-TEXHUYECKOIO
mporpecca W OOIIECTBEHHOW TPAKTHUKHA, 3a CYET Pa3BUTHUS TPEICTaBICHUN
00 uMH(OpMaIMK KaK O BaXKHEHIIEM CTPATErMYECKOM pecypce pa3BUTHUSL JUYHOCTH,
rocyapcTBa, OOIIeCTBAa, TOHUMAaHUS pPOJIM  HHPOPMAIIMOHHBIX  IPOLIECCOB,
UH(OPMAIIMOHHBIX PECYPCOB U MH(POPMAIMOHHBIX TEXHOJOTUN B YCIOBUIX HU(PPOBOI
TpaHchOpMALIMK MHOTHX Cep KU3HU COBPEMEHHOTO 00IECTBA;

o0OecrieueHrue YCJIOBUM, CIOCOOCTBYIOIIMX  PAa3BUTHIO  aJTOPUTMHUYECKOTO
MBIIIJIEHUsT Kak HEOOXOJUMOTO  yCIOBHS  NpO(eCcCHOHAIbHON  AESTENbHOCTU
B COBPEMEHHOM HMH(POPMAIMOHHOM OOIIECTBE, MPEANoiaralouiero CcrnocoOHOCTb
oOyuarolerocsi pa3douBath CJIOKHBIE 33]1a4K Ha O0JIee MPOCThIE M0/13a/1a4, CPAaBHUBATh
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HOBBIC 3aJ]a4M C 3a/JadyaMi, PEUICHHbIMU paHEe, ONPEACNATh Iard JJIsl JOCTHXKEHUS
pe3ynbTaTa U Tak J1ajiee;

dbopMHpoBaHMEe U  pa3BUTHE KOMIIETEHUUH OOy4aromuxcs B  00JacTH
WCIOJIb30BaHUsl HMH(DOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTUH, B TOM YHCIE
3HaHWM, YMEHMH ¥ HaBBIKOB paboThl ¢ HHPOpPMaALUEH, MPOTPAMMUPOBAHUS,
KOMMYHHMKAIIMM B COBPEMEHHBIX LH(PPOBBIX CpelAax B YCIOBUAX 0OeCICUCHHUS
UH(GOPMAITMOHHON O€30MTaCHOCTH JIMYHOCTU 00YyYaroIerocs;

BOCIIUTAHHE OTBETCTBEHHOTO W H30MPATENIbHOTO OTHOLICHHWS K HWHMOpManuu
C y4Y4eTOM TPAaBOBBIX M JTHYECKHUX aCIEKTOB €€ pacHpOCTPaHEHUs, CTPEMIICHUS
K TMPOJOJDKEHHIO o0pa3oBaHuMs B 00JacTh HMH(DOPMAIMOHHBIX  TEXHOJOTUH
U CO3WAATEIbHOW JESATENIbHOCTH C MPUMEHEHHEM CpEeACTB HH(DOPMAIMOHHBIX
TE€XHOJIOTUM.

NudopmaTuka B OCHOBHOM 001IEM 00pa30BaHUU OTPAXKAET:

CYIIHOCTh UHPOPMATUKH KaK HAYYHOU JUCIMIUIMHBI, U3yYaroel 3aKOHOMEPHOCTH
OPOTEKaHUS ¥  BO3MOXKHOCTM  aBTOMAaTH3allud  WH(OPMAIMOHHBIX  MPOIECCOB
B Pa3JIMYHbBIX CUCTEMAX;

OCHOBHBIE 00JIACTH IPUMEHEHUSI UHPOPMATUKH, MPEKIE BCETO UHPOPMAIIUOHHBIE
TEXHOJIOTHH, YIIPABICHUE U COIIMATBHYIO cepy;

MEXKIUCIUIUTMHAPHBIN ~ XapakTep  uHpopMaTukn W WHGOPMAIMOHHOMN
JESITETbHOCTH.

Nzydyenne nHDOpPMATUKH OKa3bIBaeT CYIIECTBEHHOE BIHSIHHE Ha ()OPMUPOBAHHE
MHUPOBO33pEHUSI 00YYAIOIIEToCs, €ro >KU3HEHHYIO IO3UIIMI0, 3aKJa/JbIBA€T OCHOBBI
MOHUMAHUS TPHHIMIOB (DYHKITMOHWPOBAHUS W WCIOJIB30BAaHUSA HH(POPMAIMOHHBIX
TEXHOJIOTMH Kak HEOOXOJIMMOro HWHCTPYMEHTA MPAKTUYECKH 000N AesTeNbHOCTU
W OJHOTO M3 HauOoliee 3HAYMMBIX TEXHOJOTHYECKHX JAOCTH)KCHHH COBPEMEHHOM
UBUIM3AIM. MHOTHE TpeaMEeTHBIE 3HAHUS W CIHOCOOBI NEATEIhHOCTH, OCBOCHHBIE
OOyJaronMMuUCs TpU U3YYCHUH WH()OpMATUKMU, HAXOAST MPUMEHEHHE KaK B paMKax
o0pa3oBaTeNpHOTO Tpollecca TPHU HW3YUYCHHUH JAPYTUX TMPEAMETHBIX 00JacTei,
TaK ¥ B UHBIX >KHU3HEHHBIX CHUTYallUSX, CTAHOBATCA 3HAYMMBIMH JJi1 (POPMUPOBAHUS
KauyecTB JUYHOCTH, TO €CTh OPUEHTHUPOBAHBI Ha (HOPMHUPOBAHHE METAMPEIMETHBIX
Y INYHOCTHBIX PE3yIbTaTOB O0yUCHUSI.

OcHoBHBIE 3amaun ydebHoro mpenmera «UuHdpopmatukay — chopMHupoOBaTH
y 00y4aromuxcs:

NOHUMaHUE MPUHIIMIIOB YCTPOUCTBA U (PYHKIIMOHUPOBAHUS OOBEKTOB LIU(PPOBOrO
OKpY)XCHHSI, TIPEJCTAaBJICHUS OO0 HCTOPUM W TEHACHUMUAX pPa3BUTHSA HHPOPMATHKU
neproza 1udpoBoii TpaHchopMaIK COBPEMEHHOT'O O0ITECTBA;

3HaHWS, YMEHHUS W HaBBIKM TPAaMOTHOW TTOCTAHOBKU 3aJ]lay, BO3HUKAIOIIMX
B TIPAKTUYECKOW MESITENbHOCTH, MJI WX PEHICHUS C TMOMOIIbI0 WH(OOPMAIIMOHHBIX
TEXHOJIOTUN, YMEHUS M HABBIKK (DOPMAITM30BAaHHOTO OMMCAHUS MOCTABICHHBIX 33]1a4;

0a3oBbie 3HaHUS 00 WHPOPMAIMOHHOM MOJIETUPOBAHUM, B TOM YHCIIC
0 MaTeMaTH4eCKOM MOJIEIUPOBAHUY;



3HAHUE OCHOBHBIX aJTOPUTMHUYECKUX CTPYKTYp U YMEHHUE MPUMEHSTh 3TH 3HAHUS
IUIS TIOCTPOCHHUS aJITOPUTMOB PELICHHS 33/1a4 0 UX MaTEMaTHYECKUM MOJIEIISIM;

YMEHUS U HaBBIKM COCTABJICHHSI IPOCTHIX MPOTPAMM I10 MTOCTPOECHHOMY aJTOPUTMY
Ha OJTHOM M3 SI3BIKOB MPOTPAMMHPOBAHUS BHICOKOTO YPOBHS;

yYMEHUSI U HaBbIKUA 3()(PEKTUBHOTO HUCIOIH30BAHUS OCHOBHBIX THUIIOB MPHUKIAJIHBIX
nporpaMMm (MpUJIOKEHHH) oOOIIero Ha3HauyeHUus ¢ WH(POPMALMOHHBIX CHCTEM
JUISL PElIeHHs] ¢ WX TMOMOINbIO MPAKTHUYECKUX 3a/lay, BllaJieHue 0a30BBIMH HOpPMaMu
UH(OPMAITMOHHOW STUKH U MIpaBa, 0CHOBAMH MH(POPMAIIMOHHON 6€30MacHOCTH;

yYMEHHE TPaMOTHO MHTEPIPETUPOBATh PE3YIbTaThl PEUICHUS MPAKTUYCCKUX 3a]1ad
C TMOMOIIBI0 WH(GOPMALMOHHBIX TEXHOJOTHM, MPUMEHSTHh MOJyY€HHbIE Pe3yJbTaThl
B IIPAKTUYECKOU IEATEIIBHOCTH.

[emn wu 3amaun w3ydeHUs WHGOPMATUKM HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsl ONPEICISIOT CTPYKTYPY OCHOBHOI'O COJEpKaHUS Y4eOHOro Npeamera
B BU/JIE CIICAYIONIUX YETHIPEX TEMATHUECKHUX Pa3/IeIIOB:

uudpoBasi r(paMOTHOCTb;

TEOPETUIECKHE OCHOBBI MH(POPMATHKH;

ITOPUTMBI U TPOTrPAMMHUPOBAHNE;

WH(POPMAIIMOHHBIE TEXHOJIOTHH.

OO611ee yncao 4acoB, PEKOMEHOBAHHBIX JUIsl U3y4eHUs] HH()OPMATUKU Ha 0a30BOM
ypoBre, — 102 yaca: B 7 kmacce — 34 yaca (1 yac B Hexenmo), B 8 kimacce — 34 yvaca
(1 gac B Heent0), B 9 knacce — 34 yaca (1 yac B HeZeIIO).



COIEPKXAHUE OBYYEHMUA

7 KJIIACC

Hu¢posBas rpaMoTHOCTH
Komnvromep — ynugepcanvroe ycmpoiicmeo oopabomku OaHHbIX.

KoMmneiorep — yHHMBEpcadbHOE BBIUHUCIUTENIBHOE YCTPOMCTBO, paloTaroliee
no mnporpamme. THIIBI KOMIIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHBIC
KOMIIBIOTEPBI, CYIEPKOMITbIOTEPEl. MOOMIbHBIE YCTPOUCTBA.

OcCHOBHBIE KOMIIOHEHTHI KOMIIBIOTEpA U UX HazHadueHue. [Iponeccop. OnepatuBHas
U JOJTOBPEMEHHAs MAaMATh. Y CTPOMCTBA BBOJAA U BbIBOJA. CEHCOPHBIN BBOJ, JATYUKHU
MOOUJIBHBIX YCTPOICTB, CPEACTBA OMOMETPUUECKON ayTeHTHU(PUKALIUY.

HcTtopusi pa3BUTUSI KOMIIBIOTEPOB U IpOrpaMMHOro obtecredenus. llokoneHus
KOMITbIOTEPOB. COBPEMEHHBIE TEHACHIIMY PAa3BUTUS KOMIIBIOTEPOB. CyNIEPKOMITBIOTEPHI.

[TapamnienbHbIE BBIYUCICHHUS.

[lepconanbublil KoMIblOTEp. [IpoLieccop u ero xapakTepUCTUKH (TaKTOBas YaCTOTA,
paspsaHocTh). OmnepaTuBHas HamsTh. JloaroBpeMeHHasl maMsaTh. YCTpOMCTBa BBOJA
1 BbiBoJla. OObEM XpaHUMBIX JaHHBIX (OlepaTHBHas NaMATh KOMIBIOTEpA, YKECTKUN
U TBEPAOTENIbHBIM JHCK, TMOCTOSIHHAs MaMsIThb cMapTdoHa) U CKOPOCTh JOCTyIa
JUISI pa3JINYHBIX BUJIOB HOCUTEJIEH.

TexHuka 6e30macHOCTH U NpaBuiIa pabOThl HA KOMIIBIOTEPE.

IIpoecpammul u Oanmbie.

[IporpammHoe  oOecrieyeHue  kKoMmmbioTepa.  [lpukiiamHoe  mporpaMMmHOe
oOecneuenue. CucremMHoe nporpamMMHoe oOecrieyeHue. CHucTeMbl TPOrpaMMUpPOBaHUS.
[IpaBoBass oxpaHa mporpaMM M JaHHbIX. becmiatHble M yCIOBHO-O€CIJIaTHBIC
nporpammsel. CBOOOJHOE MPOrpaMMHOE 00€eCTIeUEHHE.

@aitnbl ¥ nanku (katanoru). [IpuHuunel noctpoenus (aitioBeix cucteM. IlomHoe
uMsa Qaitna (manku). [lyte k Qaitny (nmanke). PaGora ¢ Qaitmamu u kaTaisoramu
CpeICTBaMH OIEPAlMOHHOW CHUCTEMBI: CO3JaHUE, KOMUPOBAHME, IME€pPEMEIICHHE,
NepeuMeHOBaHue U ynaneHue ¢aiaoB U namnok (karaioron). Tumsl ¢ainos. CBoiicTBa
daiinoB. XapakTepHble pa3Mepbl (ailioB pa3aUYHBIX TUIMOB (CTpaHUIA TEKCTa,
ANIEKTPOHHAsT KHWra, (ororpadus, 3anuch MNECHU, BUICOKIMUI, MOJHOMETPAKHBIN
¢unabMm). ApxuBauusa AaHHbIX. Mcnosb3oBaHue mnporpaMM-apxuBaTopoB. DailioBbIi
MeHekep. [louck ¢aitioB cpeacTBaMu ONepaliiOHHON CUCTEMBI.

KommbroTepHsle BHpPYChl U JIPYyTU€ BPEJOHOCHBIE mMporpaMmbl. IIporpammbl
JUTSL 3aLUTBI OT BUPYCOB.

Komnviomepnole cemu.

O0benuHeHne KOMIbIOTepoB B ceTh. Cerh MuTepHeT. Beb-cTpanuiia, BeO-cailT.
CrtpykTypa aapecoB BeO-pecypcoB. bpaysep. [louckossie cuctemsl. [lonck nadpopmariuu
O KJITFOUEBBIM CIIOBaM U 10 U300pakeHuto. JlocToBepHOCTh HH(MOPMAITH, TTOTYyICHHON
n3 MHtepHera.

CoBpeMeHHbIE CEpBUCHI MHTEPHET-KOMMYHHKAIIUH.



CereBoil THKET, 6a30BbIe HOPMbI MH(OPMALIMOHHON 3TUKU U MpaBa Mpu padboTe
B UHTepHere. CtpaTerun 6e3onacHoro noseaeHus: B UutepHere.

Teopernueckne 0CHOBbI HHPOPMATHKH
Hnghopmayus u ungopmayuonusvle npoyeccowi.

Nudopmarus — 0JIHO U3 OCHOBHBIX TOHSATHNA COBPEMEHHOM HAYKH.

Nudopmarus kak CBEACHUS, NPEIHA3HAYCHHBIC JII BOCIPHUSATHS UYEJIOBEKOM,
1 uH(OpMaIs KaK JaHHBIC, KOTOPhIE MOTYT ObITh 00paObOTaHbI ABTOMATHU3UPOBAHHOM
CHCTEMOM.

JIUCKpETHOCTh JIaHHBIX. BO3MOXKHOCTH OIUCAHUS HEMPEPHIBHBIX OOBEKTOB
Y TIPOIIECCOB C MTOMOIIBIO TUCKPETHBIX JaHHBIX.

NudopmarnimonHpie  TPOIECCHl  —  MPOIECCHI, CBS3aHHBIE C  XPAHCHHEM,
npeoOpa3oBaHUEM M Mepeaveii TaHHbBIX.

IIpeocmasnenue ungpopmayuu.

CumBoi. Andasutr. MourHocts andaButa. PazHoOOpa3ue S3bIKOB U an(aBUTOB.
EctecTBeHHbIe U hopMalbHbIE S3bIKU. ATIDABUT TEKCTOB HA PYCCKOM si3bIKE. [|BOMYHBIN
andaput. KomnuecTBO BCEBO3MOKHBIX CJIOB (KOJAOBBIX KOMOWHAIMI) (PUKCHUPOBAHHOM
JUIMHBI B JABoWYHOM ajdasute. [IpeoOpasoBanue m000ro andaButra K JBOUYHOMY.
KonuyecTBOo pasznuyHbix ClIOB (DMKCUPOBAHHOW JJIMHBI B alipaBUTE OIpEACIICHHON
MOIIHOCTH.

KoaupoBanue cumMBOJIOB OAHOTO alipaBUTa C MOMOIIBIO KOJIOBBIX CIIOB B JPYrOM
andaBute, KOJ0oBas TabauIa, JEKOIUPOBAHUE.

JIBonunsiil koA. IIpencraBiieHne TaHHBIX B KOMITBIOTEPE KaK TEKCTOB B JJBOUYHOM
andasure.

Nudopmarnmonnsiii 00beM JaHHBIX. BUT — MUHHUMAalbHAS €IMHHUIIA KOJUYECTBA
uHboOpMaIUK — JBOMYHBINA pa3psia. EauHuiel usmepenus nHPOPMaMOHHOTO 00beMa
JNaHHbIX. buT, 0alT, KUI00ANUT, MeradaiT, ruradamT.

CkopocTh Tepenayd JaHHBIX. EJIMHHUIBI CKOPOCTH Tepefavyd  JIaHHBIX.

Konnposanne tekcroB. PaBHoMepHbIi koa. HepaBHomepnslli koxa. KomupoBka
ASCII. Bocemubutheie koaupoBku. [lonstue o  komupoBkax UNICODE.
JlekoaupoBaHue COOOIICHUN C HCIOJIH30BAHUEM PABHOMEPHOTO W HEPABHOMEPHOTO
kona. Madopmarmonnsiii 00beM TEKCTA.

Uckaxxenue napopmaiiu npu rnepeaaye.

Ob6muiee npeacTaBiaeHUE O MTU(DPOBOM MPECTABICHUN ayTMOBU3YaTbHBIX U IPYTUX
HETIPEPBIBHBIX JTaHHBIX.

Komuposanue nsera. [[BeroBsie Mmoaenu. Moaens RGB. I'myOuna komupoBaHus.
[TanuTtpa.

PactpoBoe u BekTOpHOE TIpencraBieHue wuzoOpakeHuid. Ilukcenb. OueHka
nH(}OpPMAITMOHHOTO 00beMa rpadUueCKUX JAaHHBIX IS PACTPOBOTO N300PAKECHUS.

Komuposanue 3Byka. Pa3psmHocts 1 gactora 3anmvcu. KonaecTBo KaHAJIOB 3aIiCH.

OreHKa KOJIMYECTBEHHBIX TAPAMETPOB, CBA3AHHBIX C MIPE/ICTABICHUEM U XpaHCHUEM
3BYKOBBIX (haiiJIOB.



NudopmanoHHbIe TEXHOJIOIHMU
Texcmogvie OOKyMeHmbi.

TexcToBble JOKYMEHTBI U MX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHHIa, ad3al, CTpoKa,
CJIOBO, CUMBOI).

TekcToBBII  mpomeccop  —  HMHCTPYMEHT  CO3[IaHHs,  PEOAKTUPOBAHUS
u ¢opmatupoBanus TekcToB. IlpaBunma Habopa Tekcra. PemakTupoBanue TeKCTa.
CgoiictBa cumBosioB. [lpudr. Tunsl mpudrToB (pyOieHble, C 3aceuyKkaMu,
MoOHoIIMpUHHKIE). [lomyxkupHOe U KypcuBHOE HauepTanue. CBoMCTBa ab3alleB: TPaHUIIbL,
ab3alHBId  OTCTYI, HWHTEpBaj, BbIpaBHHBaHHE. [lapamerpsl cTpanuiel. CruneBoe
dbopMaTupoBaHue.

CtpykTypupoBaHue HHQOpMalUAd C  TOMOINbIO  CIHUCKOB W  TaOJIMIL
MHoroypoBHeBble criickd. JloOaBieHne TabiuIl B TEKCTOBBIE JOKYMEHTHI.

BcraBka u300pakeHUMid B TEKCTOBbIE JOKyMEHThl. OOTexkaHue wu300paxeHui
TEKCTOM. BKIIIOUeHME B TEKCTOBBIN JOKYMEHT uarpamm, Gopmysi, HyMepaluu CTPaHHIl,
KOJIOHTUTYJIOB, CCBUIOK U IPYTUX 3JIEMEHTOB.

IIpoBepka mnpasBonucanus. PaccraHoBka mepeHOCOB. ['0JI0COBOM BBOJ TEKCTA.
OnTtuyeckoe pacno3HaBaHue TekcTa. KommbioTepHblii mnepeBod. lcnosib3oBaHue
cepBucoB MHTepHeTa 1511 00pabOTKU TEKCTA.

Komnvromepnas epagpuxa.

3HaKOMCTBO € rpaduueckuMu penaktopamu. PactpoBsie pucynku. Mcnonb3zoBanue
rpaguuecKux MPUMHUTHUBOB.

Omneparuu pegakTupoBaHusi rpaduyecKux OOBEKTOB, B TOM 4YHUCIE HUDPOBBIX
dboTorpaduii: u3MEeHEeHHE pa3Mepa, 00pe3Ka, MOBOPOT, OTpaXKeHue, padoTa ¢ 001acTIMHU
(BpImETIEHHE, KOMHUPOBAHME, 3allMBKa I[BETOM), KOPPEKUIUS I1IBETa, SPKOCTU
Y KOHTPACTHOCTH.

BekropHnas rpaduka. Co3gaHue BEKTOPHBIX PUCYHKOB BCTPOEHHBIMHU CPEJICTBAMHU
TEKCTOBOTO Mpolieccopa WK APYrux nporpamm (ripusioxkenuil). JlobaBieHne BEKTOPHBIX
PHUCYHKOB B JJOKYMEHTHI.

Mynomumeoutinvie npezeHmayuu.

IToaroroBka MmynbTUMEUHHBIX TIpe3eHTauii. Ciaiin. JlobaBieHue Ha ciaiig TekcTa
1 n3o0pakenuii. Pabora ¢ HECKOIBKMMU ClIaiiJaMHu.

JloGaBieHue Ha ciaii] ayAMOBU3YaIbHBIX JaHHBIX. AHUMAIM. [ nnepcchlIKy.

8 KJIACC

Teopernyeckue 0CHOBBI HH(POPMATUKH
Cucmemwl cuucienus.

Hemno3uiinonHubie U MO3UIIMOHHBIE CHUCTEMBbI cuucieHus. AjndaBut. OcHOBaHUE.
PasBepnyras ¢dopma 3ammcu uymcna. llepeBom B JIECATUYHYIO CHCTEMY 4YHCET,
3aIUCAHHBIX B IPYTUX CUCTEMAX CUUCIICHHUS.

PumMckas cuctema cuncieHus.



JIlBonuHas cuctema cumcieHus. [lepeBoa nensix uncen B npeaenax or 0 go 1024
B JIBOMYHYIO CUCTEeMY cunciieHusi. BocekMepuuHas cuctema cuucienus. [lepeBon uncen
U3 BOCBMEPUYHOW CHCTEMBl B JBOMYHYIO M JCCATUYHYIO CHCTEMBI W OOpAaTHO.
[[lecTHaaaTepuyHas cucteMa cuucieHus. llepeBoj 4ducen W3 IIECTHAAUATEPUIHOMN
CUCTEMBI B IBOUYHYIO, BOCBMEPUYHYIO U JECATUIHYIO CHCTEMBI 1 00paTHO.
ApudmeTrueckue onepanuy B JBOUYHON CUCTEME CUUCICHHUSL.

Inemenmul MamemMamuieckou 102UKuU.

Jlornueckue BbICKA3bIBAHUS. Jlornueckue 3HAYCHUsA BBICKA3bIBAHU M.
DJleMEHTapHble W COCTaBHbIE  BBICKA3bIBAHMSI. Jlornueckue  onepauuu:
«» (KOHBIOHKIIUS, JIOTMYECKOE YMHOXKEHHUE), «UIn» (IU3BIOHKLHUS, JOTHYECKOE
CIIOKEHHUE), «He» (Jormyeckoe oTpunanue). I[IpuopuTer IOrHMYECKHX Omnepanui.
OnpeneneHue HMCTUHHOCTHM COCTABHOTO BBICKA3bIBAHMS, €CIM W3BECTHBl 3HAYECHUS
VCTUHHOCTHU BXOJAIINX B HETO 3JIEMEHTAPHBIX BBICKA3bIBaHUM. JIOTHUECKHE BBIPAKECHUS.
[IpaBwia 3amucu JIOTMYECKUX BbIpaxkeHuid. IlocTpoeHwe TaOMUIl UCTUHHOCTU
JIOTUYECKUX BBIPAKECHUMU.

Jloruueckue 3J1eMEHThL. 3HAKOMCTBO € JIOTHYECKUMU OCHOBAaMHU KOMITBIOTEPA.

AJITOPUTMBI ¥ IPOTPAMMHUPOBAHNE
Hcnonnumenu u ancopummul. Anzopummudeckue KOHCMpPYKYuu.

[Tonarue anropurma. McroaHuTeM anropuTMOB. AJITOPUTM Kak IJIaH yIPABICHUS
VICTIOJTHUTEJIEM.

CgoiictBa anroput™a. CrnocoObl 3amucu ajroputMa (CJIOBECHBIM, B BUJE OJIOK-
CXEMBI, TPOrpamMma).

AnroputMudeckue KOHCTpyKUMH. KoHCTpykums «ciemoBaHuey». JIMHEHHbIN
anroput™M. OTPaHUYEHHOCTh JIMHEMHBIX AITOPUTMOB: HEBO3MOKHOCTh MPEIYCMOTPETH
3aBHCUMOCTB NIOCJIEA0BATEILHOCTH BBIIIOIHSAEMBIX IEMCTBUM OT UCXOAHBIX TAHHBIX.

KoHcTpykiuss —«BeTBIeHUE»: TMoOiHAs MW HemoiHas (Gopmbl. BeimonHeHue
U HEBBIOJIHEHUE YCJIOBHUS (MCTUHHOCTh W JIOKHOCTh BbICKa3biBaHMs). [IpocThie
Y COCTABHBIE YCIIOBUS.

KoHcTpykiuss «mOBTOpEHMS»: LIUKIBI C 3aJaHHBIM YHCIOM IOBTOPEHUU,
C YCJIOBHEM BBITIOJIHEHUS, C IEPEMEHHON IIUKJIA.

Pa3pabotka nns  (GopMambHOTO  HCTIOTHUTENS]  QITOPUTMa, PHUBOJSIIETO
K TpeOyeMoMy pe3yJibTaTy TMpHU KOHKPETHBIX MCXOJHBIX JaHHBIX. Pa3zpaboTka
HECJIOKHBIX aJITOPUTMOB C HCIIOJIB30BAHMEM LHKJIOB U BETBICHUW Il YIPABICHHUS
dbopMaIbHBIMU HMCHOJHUTENSIMU, TakuMu Kak PoOot, Yepemamika, UYepTexHUK.
BrinonHeHne anropuTMoB BpyUHYIO U Ha KOMIbIOTEpE. CHHTAKCUYECKUE U JIOTUUECKUE
omuOku. OTKa3bI.

A3b1K npocpammuposanus.

Azpik  mporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHbIi
AnroputMudeckuil A3bIK).

CucrteMa nporpaMMUpOBaHUs: PEAAKTOP TEKCTA MPOTPaMM, TPAHCISTOP, OTIAUHK.



IlepemeHHas: Tum, uMs, 3HadyeHue. Llenple, BEIIECTBEHHBIE WM CHUMBOJIBHBIC
IIEPEMEHHBIE.

Oneparop mnpucBauBaHusl. ApUPMETUYECKHE BBIPAKEHUS U MOPAJOK HUX
BbluKCIIeHHd. Ornepanuy ¢ LEIbIMH YUCIaMH: LEIOYUCICHHOE [EJIEHUE, OCTaTOK
OT JEJICHUS.

Berenenus. CoctaBHbIe yCIOBHUS (3alIUCh JIOTHUECKUX BBIPAXKEHUN HA U3y4aeMOM
A3bIKE MporpaMMupoBanusi). HaxoxkneHne MUHMMyMa M MakCUMyMa M3 IBYX, TpeX
Y 4eThIpEX YuCell. Penmenne KBaipaTHOro ypaBHEHH 1, UIMEIOLIETO BEILIECTBEHHBIE KOPHHU.

Jlnanorosas OTJIaJKa MPOTPaMM: IOLIArOBOE BBIIOJHEHUE, NMPOCMOTP 3HAYCHHM
BEJIMYUH, OTJIA/I0YHBIN BBIBOJ, BEIOOP TOUKH OCTaHOBA.

[ukn ¢ ycnoBuem. Anroput™ EBkimnaa ajis HaXxokJIeHUs HanOOJIBLIETO OOIIEro
JENUTENsl JABYX HaTypajdbHBIX 4Hcesl. Pa3OueHue 3amucu HaTypallbHOIO YHCIIa
B IO3UIMOHHON CHCTEME C OCHOBaHMEM, MEHBIIMM WM paBHbIM 10, Ha OTAEIBHBIE
nUQpHL.

[uxn ¢ mepeMeHHON. ANTOPUTMBI MPOBEPKU JEIMMOCTH OJHOIO LEJIOr0 YHucia
Ha Jpyroe, NpOBEPKU HATyPaJIbHOTO YUCia Ha IIPOCTOTY.

OOpaboTka CHUMBOJBHBIX JaHHbIX. CHUMBOJBHBIE (CTPOKOBBIE) IEPEMEHHBIE.
ITocumBonpHaAs 00paboTka cTpok. Iloacdyer 4acTOThl NOSIBIEHHS CHUMBOJA B CTPOKE.
Bcerpoennbie pyHkmu a1 00pabOTKU CTPOK.

Ananuz anzopummos.

Onpenenenre BO3MOXKHBIX pE3YyJIbTaTOB pabOTHl aNropuT™Ma MpU JaHHOM
MHO>XECTBE BXOJHBIX JAHHBIX, OIPEACICHUE BO3MOXHBIX BXOJHBIX JAHHBIX,
IIPUBOISIIMX K JAHHOMY PE3YJIbTAaTYy.

9 KJIACC

Hu¢posas rpaMoTHOCTH
I nobanvnas cemo Humepnem u cmpamezuu 6€30nacHo20 N08eOeHUs 8 HEll.

I'noGanwHas cetb MuTepHeT. IP-anpeca y3noB. CeTeBoe XpaHeHUE TaHHBIX. METOIbI
WHANBUAYAIBHOTO W KOJJIEKTUBHOTO pa3MelieHusi HoBor uH(opmarmu B MHTepHeTe.
bonpmve nannbie (MHTEPHET-AaHHbBIE, B YACTHOCTH JIaHHBIE COITMAIBHBIX CETEH).

[ToustTne o006 wuHDOPMAMOHHONW 0€30MacHOCTH. YTpo3bl HHGOPMAIIMOHHON
6e3omacHOCTH Ipu padOTe B TI100aTBLHOM CETH U METOIbI TpoTUBOIeHicTBUs UM. [IpaBuia
Oe3omnacHoi ayTeHTH(UKaImy. 3amuTa TnaHoi nadopmaruu B UatepHere. besomacurie
cTpareruu noBeneHus B Muateprere. [IpenynpexkacHue BOBICUYCHHUS B JECTPYKTHUBHBIC
U KpUMUHAIBHBIE (POPMBI CETEBON AKTUBHOCTU (KMOEpOYJUTMHT, (PUINMHT U JPyTHE
(bopMbI).

Paboma 6 ungpopmayuonnom npocmpancmee.

Bunbl nestenpHOCTM B MHTEpHETE. MHTEPHET-CEPBHUCHI: KOMMYHHKAITHOHHBIC
CepBUCHI (MOYTOBAs Ccyk0a, BUI€0-KOH(DEPEHI-CBA3b U JIPYTHUE), CIIPABOUYHbBIE CITY>KObI
(kapThl, pacmucaHusi W Jpyrue), TOUCKOBBIE CIYKObl, CIyXObl OOHOBJICHHS

10



IPOrpaMMHOTO OOECTHeUeHUss W ApYyrue CiaykObl. CepBUCHI TOCYIApCTBEHHBIX YCIYT.
OO6naunple XpaHunuina AaHHbiX. CpeacTBa COBMECTHOM pa3palOTKU JTOKYMEHTOB
(onuaitH-oducer). [IporpammHoe oOecrieueHre Kak BeO-CepPBUC: OHJIAHHOBBIC TEKCTOBBIC
U rpadUUecKue PeIaKTOPhl, CPebl Pa3pabOTKH MPOTPAMM.

Teopernueckne 0CHOBbI HHPOPMATHKHU
Mooenuposanue kax memoo no3Hauus.

Mopenb. 3amauu, pemaeMble ¢ MOMOIIbIO MoaenupoBanus. Kiaccudukanmu
mojeneid. Matepuaibuble (HaTypHble) U HHGOpPMAIMOHHBIE Mojenu. HempepbiBHbIE
U JguckpetHele Moxaenu. Wmwuranuonneie Mopaenu. HWrposeie wmonenu. OrneHka
COOTBETCTBHS MOJIETTU MOJIETTUPYEMOMY OOBEKTY U HEJISIM MOJICTUPOBAHMUS.

Tabnuunbie Mmoaenu. Tabnauia Kak npeICTaBICHUE OTHOIICHUS.

ba3bl nannpix. OTOOP B TaONIHIIE CTPOK, YIOBIETBOPSIONIMX 3a/laHHOMY YCJIOBHIO.

I'pad. Bepmmna, pedpo, myts. OpHeHTHPOBAHHBIE U HEOPUEHTUPOBAHHBIE Tpa(BbI.
Jlnuna (Bec) pebpa. BecoBas matpuna rpada. JlyinHa myTH MeXy BepIIMHaMH rpada.
[Touck ontumanbHOoro mytd B rpade. HauanbHas BepminHa (MCTOYHHMK) U KOHEYHAsS
BeplIMHA (CTOK) B OPHEHTUPOBAaHHOM rpade. BpluncieHue KonuyecTBa IyTen
B HaIIPaBJICHHOM alMKINYECKOM rpade.

Hepeso. Kopens, Bepmuna (y3en), aucT, pedpo (xyra) aepesa. Bricota aepesa.
[Tonnepeso. Ilpumepsl ucnosp3oBaHus AepeBbeB. [lepeOop BapuaHTOB € MOMOLIBIO
JepeBa.

[lonsiTe MaTemMaTHYEeCKOM MOJENU. 3ajauyd, pelaeMble C  [IOMOILBIO
MaTeMaTHYeCKOro (KOMIBIOTEPHOr0) MozenupoBaHusa. OTiauuve MaTeMaTHYecKoi
MOJIEH OT HATYPHOUM MOJIENIN U OT CJIOBECHOTO (JIUTEPATYPHOI0) ONUCAHUS OOBEKTA.

Ortanbl KOMIIBIOTEPHOIO MOJIEJIMPOBAHMUS: TMOCTAHOBKA 3a/ayd, IOCTPOCHHE
MaTeMaTUYeCKOll MOJenH, MporpaMMHas pealu3alus, TEeCTUPOBaHUE, MPOBEACHUE
KOMIIBIOTEPHOI'O HKCIIEPUMEHTA, AaHAJIU3 €r0 pPe3yIbTaTOB, YTOUHEHUE MOJIEIH.

AJITOPUTMBI U IPOTPAMMHUPOBAHUE
Paszpabomka ancopummos u npocpamm.

Pa3buenue 3amaun Ha mnoazagaud. CoOCTaBlIEHHE aJITOPUTMOB U MPOrpamMm
C HCMOJB30BAHUEM  BETBJICHUM, [HMKIOB U  BCIIOMOTAaTEIbHBIX  aJITOPUTMOB
JUISl YIIPABJICHUSI UCHOJIHUTENEM PoOOT WM JPyrMMHU UCIIOJHUTEISAMU, TaKUMHU Kak
Uepenarika, YepTeKHUK U JPYTUMH.

Tabnuuneie BenuuuHbl (MaccuBbl). OpHomepHble MaccuBbl. (CocTaBiieHue
U OTJaJKa MPOTpaMM, PEATU3YIOIMIMX TUIOBBIE AJITOPUTMBI 0OPaOOTKH OJHOMEPHBIX
YKCIIOBBIX MAaCCHBOB, Ha OJHOM M3 s3bIKOB IIporpammupoBanus (Python, C++, [Tackab,
Java, C#, lllxonpHbIi1 ANropuTMuyeckuil SI3bIK): 3alOJHEHHE YHCIOBOIO MacCHBa
CIy4yalHbIMM YHCJIaMH, B COOTBETCTBUM C (GOpPMYJIOW WM IyTeM BBOJA YHCEN,
HaxXO0XXJICHUE CYMMBbI D3JIEMEHTOB MAcCCHBa, JIMHEHHBIN IOWCK 3aJaHHOTO 3HAYEHUS
B MAacCHBE, MOJCYET DJIEMEHTOB MAaCCHBA, YJOBJICTBOPSIOIIUX 3aIaHHOMY YCJIOBHIO,
HaXO0XXJICHUE MHUHUMAJIBHOTO (MaKCUMaJbHOIO) »djeMeHTa waccuBa. CoOpTHUpOBKa
MaccCHBa.
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O6pa60TKa IIOTOKAa JaHHBIX: BBIYMCIICHUC KOJMWMYECTBA, CYMMbI, CPCIAHCETO
apI/I(bMCTI/I‘{eCKOI‘O, MHWHHMAJIBHOT'O 151 MAaKCUMAaJIbLHOT'O 3Ha4YCHUA 9JICMCHTOB
IMOCJICAOBATCIIBHOCTH, YAOBJICTBOPAOIINX 3dTdAHHOMY YCIIOBHUIO.

Ynpaenenue

VYupasnenue. Curnan. OOpatHas cBs3b. [loigydeHue curHanoB OT HU(POBBIX
JaTYMKOB (KAacaHWs, pacCTOSIHUSA, CBETA, 3ByKa M JApyroro). IIpumepsl nCnosib30BaHus
MOPUHIIMIIA OOpaTHOM CBSI3M B CHCTEMax YIPaBICHHUS TEXHUYECKUMHU YCTPONCTBAMH
C TIOMOIIIBIO TATYUKOB, B TOM YHUCJI€ B POOOTOTEXHUKE.

[Ipumepsl  pPOOOTU3UPOBAHHBIX CHUCTEM (CHCTEMa YINpaBJICHHs JBUKCHHUEM
B TPaHCHOPTHOM CHCTEME, CBapoOYHas JIMHUS aBTO3aBO/A, AaBTOMATH3MPOBAHHOE
yIpaBj€HUE OTOIUICHUS JO0Ma, aBTOHOMHAs CHCTEMa YIPABIEHUS TPAHCIOPTHBIM
CPEZICTBOM U APYIHE CUCTEMBI).

NupopMannoHHbIE TEXHOJIOTHH
OnexmporHvle mabauybi.

[lonsiTue 00 3MEKTPOHHBIX TaOnMIax. TUOBl JaHHBIX B SYEHKAX AJIEKTPOHHON
tabmuibl. PenaktupoBanue u ¢dopmarupoBanue Tabnaul. BcerpoeHHble (GyHKIIUU
ULl TIOMCKa MAaKCHUMyMa, MHHUMYMa, CYMMbl M CPEAHEro apu(MeTHYecKoro.
CopTupoBKa 1aHHBIX B BBIJIEJIEHHOM anamna3oHe. [loctpoenne nuarpamm (rucrorpaMma,
KpyToBas [uarpamma, To4eqHas quarpamma). Beibop tuma quarpaMmel.

[IpeoOpazoBanre Gopmyn mpu komupoBaHuU. OTHOCUTEIBHAS, aOCOJIIOTHAs
U CMEILIaHHAs aJipecaliusl.

VYca0BHBIE BBIYMCIECHHSI B DJIEKTPOHHBIX TaOiuuax. CyMMUPOBaHUE M IOJCYET
3HAYCHUM, OTBEYAIOIINX 3aIaHHOMY ycioBHI0. OO0paboTKka O0IBIINX HAOOPOB TAHHBIX.
UucneHHoe MOACIUPOBAHUE B AJIEKTPOHHBIX TaOIUIIAX.

Hugpopmayuonnvle mexnonozuu 6 coepemeHHoMm obujecmae.

Ponbp mH(MOpMalMOHHBIX TEXHOJOTHH B Pa3BUTUM IKOHOMUKH MHpPA, CTPaHBI,
peruoHa. OTKpBIThIE 00pa30BaTEIbHbIE PECYPCHI.

[Ipodeccuu, cBsa3anHble ¢ HHPOPMATUKON U UHPOPMAIIMOHHBIMU TEXHOJOTHUSMH:
BeO-1M3aliHEp, MPOrPAMMHUCT, Pa3padOTUYMK MOOWJIBHBIX MPUIOKEHUM, TECTUPOBILIUK,
aApPXUTEKTOP MPOTPAMMHOI0 OOECIIeUeHUs, CTIELUAINCT O aHAJIN3Y JaHHBIX, CHCTEMHBIN
aJIMUHUCTPATOP.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA TPOI'PAMMBbI
11O TH®OPMATUKE HA YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA30OBAHUA

N3yuyenue nupopmMaTUKu Ha YpOBHE OCHOBHOT'O 00IIIET0 00Opa30BaHUs HAMPABIICHO
Ha JOCTI)KEHUE OOyYarOUIMMUCS JIMYHOCTHBIX, METANpPEIMETHBIX U MPEAMETHBIX
PE3yNIbTaTOB OCBOCHUS COACPKaHUs yUeOHOTO IIPEeMETA.

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJbTaThl UMEIOT HANIPABIICHHOCTh Ha PEILICHHE 3a7a4 BOCITUTAHUSI,
Pa3BUTHS M COLMAIM3AIIUHA O0YYArOIITUXCS CPEACTBAMH YU4eOHOTO MpeaMeTa.

B pesynbprare nuzyuenus nHGOpMaTUKH HA YPOBHE OCHOBHOTO OOIIEro 00pa30BaHUs
y oOydaromerocss OyayT chOpPMUPOBAHBI CIEAYIOMIME JIMYHOCTHBIE PE3YJIbTaThl
B YaCTHU:

1) naTpHOTHYECKOT0 BOCIIATAHMA:

IIEHHOCTHOE OTHOIIECHHWE K OTEYECTBEHHOMY KYJIbTYPHOMY, HMCTOPHYECKOMY
U HAydyHOMY HACIICJIMI0, MTOHMMAaHUE 3HAa4eHHUsS WH(POPMATHKKM KaK HAayKH B >KU3HH
COBPEMEHHOTO O0OIIecTBa, BIAJCHUE JOCTOBEpPHOW WHGOPMANMEH O MepeIoBBIX
MHPOBBIX M OTEYECTBEHHBIX  JIOCTHIKCHHMSIX B o0mactd  MHGPOPMATHKH
1 WHPOPMANMOHHBIX TEXHOJOTHUH, 3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHMIX
o mudpoBoi TpaHChHOpPMAIIUM COBPEMEHHOTO O0IIIECTBA;

2) TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OpPUEHTALMSl HAa MOPAIBbHBIE LIEHHOCTH W HOPMBbI B CHUTyalMsAX HPABCTBEHHOIO
BbIOOpa, TOTOBHOCTH OIIEHHWBATh CBOE IMOBEJECHHWE U TIOCTYNKH, a TaKXKe IOBEICHUE
Y TOCTYNKH JIPYTHX JIOJIEN C MO3WUIMUM HPABCTBEHHBIX W IMPABOBBIX HOPM C YYETOM
OCO3HaHUs TOCJIEACTBUM IMOCTYIKOB, AKTUBHOE HEIPHUATUE ACOLMATIBHBIX IMOCTYIIKOB,
B TOM umncie B UHTepHere;

3) rpa’kaIaHCKOro BOCTIMTAHMS

NpPECTaBICHUE O COI[MAILHBIX HOPMaX M MPaBUIaX MEXJIMYHOCTHBIX OTHOIICHUIN
B KOJUIGKTHBE, B TOM YHCJI€ B COI[MAIBHBIX COOOIIECTBAX, COOJIOJCHHE MPABUII
0€30MacCHOCTH, B TOM YHCJC HaBBIKOB O€30MAaCHOrO IMOBEICHHUS B HHTEPHET-CPEIE,
TOTOBHOCTh K Pa3HOOOPA3HOW COBMECTHOM MEATEIIHOCTH MPU BBIMOJTHEHUH YYCOHBIX,
MO3HABaTEIbHBIX  3a1ad, CO3MAaHMHM  Y4YEOHBIX  IPOEKTOB, CTpeMJICHHUE
K B3aMMOIIOHUMAHHMIO W B3aWMOIIOMOIIM B MPOIECCe ITOW Y4eOHOM AesATEIHLHOCTH,
TOTOBHOCTh OLIEHHBATh CBOE IMOBEICHHWE M IOCTYIKH CBOMX TOBAPMIICH C IMO3UIMH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUE€TOM OCO3HAHHS MMOCIICACTBUIN MOCTYITKOB;

4) neHHOCTeil HAYYHOT0 MO3HAHMS:
c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUYECKUX TMpeAcTaBieHuid 00 wuHdopManuu,
MH()OPMAITMOHHBIX MpoIeccaX U MH(POPMAITMOHHBIX TEXHOJOTHSIX, COOTBETCTBYFOIINX
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COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M OOILIECTBEHHON MPAKTUKU U COCTABIISIOIINX
0a30ByI0 OCHOBY ISl TOHUMAaHHMSI CYIITHOCTH HAYYHOW KapTUHBI MUDA;

WHTEpeC K 00YUCHUIO ¥ TTO3HAHUIO, JTI0O03HATEIIbHOCTh, TOTOBHOCTD M CITOCOOHOCTH
K camMo000pa3oBaHUIO, OCO3HAHHOMY BBIOOPY HANpPaBIECHHOCTH M YPOBHS OOYYCHHS
B JlaJIbHEMIIIEM;

OBJaJICHUE  OCHOBHBIMH  HaBBIKAMH  HUCCIEIOBATEIbCKOM  JESTEIBLHOCTH,
YCTAaHOBKAa Ha OCMBICIICHHE OMbITa, HAOMIOACHUNA, TMOCTYIKOB U CTPEMJICHHE
COBEPIICHCTBOBaTh IMYTU JOCTIXKCHUSI HMHAUBUIYAIBHOTO M KOJUIEKTUBHOTO
OJ1aromoyuus;

c(OpPMHUPOBAHHOCT, HMH(POPMALIMOHHON KYJIBTYpbl, B TOM YHKCJI€ HaBBIKOB
CaMOCTOSTENIbHON paboThl C Y4YEOHBIMH TEKCTaMH, CIPABOYHOU JUTEPATypO,
Pa3HOOOpa3HBIMU CpeACTBAMU HWH(GOPMAIIMOHHBIX TEXHOJIOTHM, a TakkKe YMEHUs
CaMOCTOSITENIbHO ONpPENEeNsATh IeJIM CBOEr0 OO0y4YeHHUs, CTaBUTh U (OPMYIHPOBATH
JUIsl ce0s1 HOBBIE 3a7]a4uM B yueOe M MO3HABATEIILHOUW JIEATEIIbHOCTH, PA3BUBATH MOTHUBBI
Y UHTEPECHI CBOEH MO3HABATEIBLHOU JIESITEIbHOCTH;

5) ¢popmMupoBaHus KyJIbTYPbI 310POBbS:

OCO3HaHWE IICHHOCTH >XU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 37I0POBBIO,
yCTaHOBKA Ha 3/710pOBBIN 00pa3 )KU3HU, B TOM YHUCIIE U 32 CUET OCBOCHMS U COOIIOIEHUS
TpeOOBaHMIA 0e3omacHo JKCIUTyaTaluu CPENCTB UH(}OPMATMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHUH;

6) TPy/10BOr0 BOCIIUTAHMSA:

MHTEpEC K TMPaKTUUYECKOMY H3yuYeHHI0 mpodeccuid u Tpyaa B cdepax
npodeccruoHanbHOM NESITENIbHOCTH, CBA3aHHBIX C HHPOPMATUKOM, TPOTPaMMHUPOBAHUEM
1  WHPOPMAIMOHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHIKCHHUSIX HAyKH
WH()OPMATUKH U HAYIHO-TEXHHUYECKOTO MPOTpecca;

OCO3HAHHBIM  BBIOOp W TIOCTPOCHUE  WHAMBUAYAJTBLHON  TPaeKTOPUU
00pa3oBaHMs M >KM3HEHHBIX IUIAHOB C yYE€TOM JIMYHBIX M OOIIECTBEHHBIX MHTEPECOB
U TIOTpeOHOCTEH;

7) 3K0JIOTHYECKOT0 BOCIIMTAHHUS:

OCO3HaHHE TJI00ATBLHOT0 XapaKTepa IKOJIOTUUECKUX MPOOJIeM U IyTel UX pelieHus,
B TOM YHCJIE C Y4ETOM BO3MOXKHOCTEW HHQPOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH;

8) aganTanmuu 0o0y4yaomerocsi K M3MeHAIOMMMCS YCJIOBHSAM COIHAIbHOW W
NPUPOAHON CpeAbI:

OCBOEHHE OOYYarOIIUMHCS COLMAIBHOTO OIbITAa, OCHOBHBIX COITMAJIBLHBIX POJICH,
COOTBETCTBYIOIIMX BEAYIIECH NESITEIHLHOCTH BO3pACTa, HOPM U MpaBUil 00IIECTBEHHOTO
noBesieHus, (OpPM COLMATBLHON KU3HW B TPYIINAaX W COOOIIECTBAX, B TOM YHCIE
CYLIECTBYIOIINUX B BUPTYaAJIbHOM ITPOCTPAHCTBE.
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METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpeameTHbIe pe3yIbTaThl OCBOCHHUS MIPOTPAMMEBI IO MHPOPMATUKE OTPaKAIOT
OBJIAJICHUE YHUBEPCAJIbHBIMU  Y4E€OHBIMH  JCHCTBUSIMH —  II03HABATEIbHBIMU,
KOMMYHUKAaTUBHBIMU, PETYIATUBHBIMU.

ITo3HaBaTeIbHbIE YHUBEPCAJbHbIE YUeOHbIe NeiiCTBHUS
ba3oBble JJoruueckue AeiicTBUA:

YMEHHUE OMNpPEACISITh MOHATHSA, CO3AaBaTh 0000IEHNs, YCTaHABINBATh AHAJIOTUH,
KJacCU(UIIUPOBATh,  CAMOCTOATEJIBHO  BBIOMpATh  OCHOBAaHUS W KPUTEPUH
Uil KnacCUUKAIMK, YCTaHABIWMBATH MPUYMHHO-CICACTBEHHBIC CBS3U, CTPOUTH
JIOTUYECKUE PACCYKJICHUS, MPOBOJUTh YMO3AKIIOUEHUS (MHIYKTUBHBIC, JIETYKTUBHBIC
Y TI0 aHAJIOTHH) U BBIBO/IBI;

YMEHHE CO3/laBaTh, MPUMEHSITh U MPEOOPA30BbIBATH 3HAKA U CUMBOJIBI, MOJCIIH
U CXEMBI JIUIS pellieHus Yu4eOHBIX M MO03HABATEIBHBIX 3a/1a4,

CaMOCTOSITEJIbHO BBIOMpaTh CIOCOO perieHus y4eOHOM 3amauu  (CpaBHUBATh
HECKOJIbKO BapHaHTOB pelIeHUs, BBIOMpAaTh HamboJee TMOIXOMAIMNA C Y4eTOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTeIbCKHeE 1eMCTBHUA:

dbopMyIUpOBaTH  BOMPOCHI, (PUKCUPYIOIIUE  Pa3pblB  MEXKAY  pPealbHbIM
U KeJIaTeIbHBIM COCTOSIHUEM CHUTYallMH, OOBEKTa, M CaMOCTOSTEJIbHO YCTaHABJIMBATh
HCKOMOEC U JJaHHOE;

OIICHUBATh Ha IPUMEHUMOCTh U IOCTOBEPHOCTH HH(GOPMAIINIO, TTOTYUYSHHYIO B XO/Ie
HCCJICJIOBAHUS;

IIPOTHO3UPOBATh BO3MOJKHOE JaJIbHEHINICE pa3BUTHE IPOIECCOB, COOBITUH M HMX
MOCJICACTBUS B AQHAJOTUYHBIX WM CXOJHBIX CHUTyallUuaX, a TAaKXKE BbIJIBUTATH
IPEATOJIONKEHNS 00 UX Pa3BUTHH B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Pabora ¢ unopmanmeii:

BBISIBIISITE  AeUIIMT WHGOPMAIIUKU, JTaHHBIX, HEOOXOJAMMBIX I PEIICHUS
MOCTaBJICHHOM 3aJ1a4H;

NPUMEHSTh Pa3IMIHBIC METObI, HHCTPYMEHTBI U 3aIIPOCHI TIPH TIOUCKE U 0TOOpE
MHGOPMAITUHU WIH TaHHBIX U3 HCTOYHUKOB C YIETOM IMPEATIOKEHHONW y4eOHOM 3a1aun u
3aJIaHHBIX KPUTCPUCB;

BBIOWpATh,  aHAJIM3WPOBATh, CHCTEMATH3WPOBaTh W  HMHTEPIPETHUPOBATH
nH(}OpMAIUIO PA3TUYHBIX BUIOB U (JOPM MIPEICTABICHHUS,

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBHYIO (OpMY MpeacTaBiIeHUs WHGOOPMAIIH
U WUTIOCTPUPOBATH peIlaeMble 3a7aud HECJIOKHBIMH CXEMaMH, AWarpaMMaMH, HHON
rpadKoi U UX KOMOMHAIUSAMU;

OIICHUBATh HAJICKHOCTh MH(DOPMAIIUHU 10 KPUTEPUIM, TPEITIOKCHHBIM YIUTEIEM
W cHOPMYITUPOBAHHBIM CAMOCTOSITENHLHO;

3¢ (HeKTUBHO 3alIOMUHATh U CUCTEMAaTU3UPOBATh HH(POPMAIIHIO.
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KoMMmyHuKkaTHBHBIE YHUBepCAJbHbIEe yuyeOHbIE eiiCTBHUS
Oo0menme:

COTIOCTABJISAITh CBOU CYXKJICHHS C CYXJACHUSMH JPYTrdX YYaCTHUKOB JHAJIOTra,
O0OHapyXUBaTh PA3IUYUE U CXOJICTBO MO3UIUNI;

MyOJMYHO TIPENICTABIATh PE3yJbTaThl BBIMIOJHEHHOTO OIBITa (IKCIIEPUMEHTA,
UCCIICIOBAHUS, POEKTA);

CaMOCTOSTEIILHO BBIOMpaTh (pOpMaT BHICTYIICHUS C YYETOM 3aJad MPe3eHTaIlun
1 0COOCHHOCTEH ayJJUTOPUU U B COOTBETCTBUH C HUM COCTABJISATh YCTHBIE U MUChbMEHHBIE
TEKCThI C UCTIOJIb30BAHUEM WILTIOCTPATUBHBIX MaTEPUAJIOB.

CoBMecTHas1 1eSITeJILHOCTD (COTPYAHNYECTBO):

HNOHUMATh U UCI0JIb30BAaTh NIPEUMYILECTBA KOMAaH/IHOM U MHAUBUIyaJIbHOM pabOThI
IpU PELICHUH KOHKPETHON MpOOJIEMBbl, B TOM YHUCIIE MPU CO3JaHUU MH(DOPMALIMOHHOTO
TPOJTyKTa;

OpPUHUMATh L€Jb COBMECTHOM HH(OPMALMOHHOW JEATENbHOCTH 10 cOopy,
o0paboTke, nepenade, popmanuzanuu MHPOPMAIINKU, KOJJIEKTUBHO CTPOUTH JIEUCTBUS
O €€ JOCTIKEHHUIO: paclpelneisTh pPOJM, JIOTOBapUBAaThCs, OOCYXAaTh HPOIECC
Y pe3yJIbTaT COBMECTHOM pabOThI;

BBIIIOJIHATh CBOIO 4YacTh paboThl ¢ HH(pOpManued WM HWHYOPMAIUOHHBIM
MPOJYKTOM, JOCTHras KadeCTBEHHOTO pe3ysbTara MO CBOEMY HaIpaBICHUIO
Y KOOPJIMHUPYSI CBOM JEUCTBHSI C IPYTUMHU YWICHAMH KOMAaH/IbI;

OLICHMBaTh  KayecTBO CBOEro BKJIaga B  oOmwMiA  WHGOPMAIMOHHBIN
OPOAYKT IO KPUTEPHUSIM, CAMOCTOSITEIbHO C(OPMYIMPOBAHHBIM  Y4aCTHUKAMU
B3aMMO/ICHCTBUS;

CpPaBHUBATH PE3YyJbTAThl C UCXOJHOM 3a7adyeil M BKJIaJ KaXJOro 4jeHa KOMaHJbl
B JIOCTHIJKEHUE pPE3yJIbTaTOB, pAa3AeiATh c(epy OTBETCTBEHHOCTH U MPOSBIATH
TOTOBHOCTb K MPEAOCTABIECHUIO OTYETA Mepe] TPYNIOu.

PeryasiTuBHBbIE YHHBEPCAJIbHbIE Y4eOHbIEC NeHCTBUA
Camoopranusanus:

BBISIBIIATH B JKM3HCGHHBIX W YYCOHBIX CHTYaIlUsAX TPOOJIEMBI, TpeOYroIIHe
pEIICHNUS;

OpPHCHTHUPOBAThCA B  PA3IMYHBIX  MMOAXOJAaX K  TNPUHATHIO  PEIICHUN
(MHAMBUAYATBLHOC MPUHATHE PEIICHUH, PUHATHC PEIICHUHA B TPYIIIE);

CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM pEIICHUs] 3amadu (WIM €ro 4YacTh),
BBIOWpATh CHOCOO pelieHus ydeOHOM 3agadud ¢ YYETOM HMEIOIINXCS PECYpPCOB
U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBAaTh IpeajlaracMble BapHAHTHI
PELICHN;

COCTABJIATH IJIAH ICWCTBHH (TJIaH peanu3aliid HaMEYCHHOTO alrTOPUTMa PEIICHHS ),
KOPPEKTUPOBATh MPEJIOKEHHBIM aNTOPUTM C YYETOM IOJYYCHHS HOBBIX 3HAHUU
00 n3y4aeMoM O00BEKTE;
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OPOBOJUTH BBIOOP B YCJIOBHUSIX MPOTUBOPEYMBOM UHPOpMalMu U OpaTh
OTBETCTBEHHOCTH 32 PEIlICHHUE.

CamoxoHTpoJIb (peduiexcust):

BJIAJIETh CIIOCOOAMU CAMOKOHTPOJISl, CAMOMOTHUBALIUU U PEIICKCUU;

JaBaTh OIIEHKY CUTYaAIlMH U MpeAJiaraTh IUIaH €€ U3MEHEHUS;

YUUTHIBaTh KOHTEKCT W NPEIBHUAETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH
Opy  peuieHuu y4dyeOHOM 3ajaud, aJanTUpOBaTh pEUIeHWE K  MEHSIOMIMMCS
00CTOSITEILCTBAM;

OOBSCHATH MPUYHUHBI JIOCTHKEHHUS (HEeTOCTHKEHUS) PE3yNbTATOB
UH(OPMAITMOHHON JIEATEIbHOCTH, J1aBaTh OILICHKY MHPUOOPETEHHOMY OIBITY, YMETh
HaXOJUTh MO3UTUBHOE B MPOU3OLIEIIECH CUTYyalUU;

BHOCUTh KOPPEKTHBBI B JEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
U3MEHHBIINXCSA CUTYaIlui, YCTAHOBJIEHHBIX OMUOOK, BOZHUKIIUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIIOBUSM.

IOMOIMOHAJIBHBLIN HHTEJLJIEKT:
CTaBUTh ceOsl Ha MECTO JPYroro 4ejoBeKa, MOHMMAaTh MOTHUBBI M HaMEpEHUS

APYTOro.

IIpunsaTHE ceds U APYTrUX:
OCO3HaBaTh HEBO3MOXHOCTh KOHTPOJIMPOBATh BCE BOKPYI AK€ B YCIOBHUAX
OTKPBITOTO AOCTYyNA K JH0OBIM 00beMaM UHGOPMALIIH.

HPEIMETHBIE PE3YJIBTATDBI

K xonity oOydenust B 7 kjaacce y ooOydarorierocst Oyayr copMupoBaHbl YMEHHUS:

MOSICHATh Ha TPUMEPAX CMBICT TMOHATHH «uHOpMAaIusa», «HHPOPMAITMOHHBIN
nporecc», «oOpaboTka wuHOpMaUM», «XpaHeHHe uHOOpMaLUN», «Iepeaaya
uH(pOpMALINY;

KOIUPOBaTh MW  JACKOAMPOBATH  COOONICHHWS 1O  3aJaHHBIM  TPaBHJIAM,
JEMOHCTPUPOBATh IMOHUMAHWE OCHOBHBIX TPUHIIMIIOB KOJAMPOBAaHUA HHGOPMAINH
Pa3TUYHON MPUPOJIHI (TEKCTOBOM, Tpa)uecKoid, ayino);

CpPaBHUBATh JUIMHBI COOOINEHWH, 3alMCaHHBIX B PAa3IMYHBIX ajdaBUTaXx,
OTIepUPOBAThH CAMHUIIAMHU U3MEPEHU NHPOPMAITMOHHOTO 00hEMa i CKOPOCTH TIepeIauun
JTAaHHBIX;

OIICHWBATh W CPABHUBATH pa3MEPhbl TEKCTOBBIX, IpaUUCCKUX, 3BYKOBBIX (haitiioB
U BUJEO0(aiios;

NPUBOJUTH TPUMEPHI COBPEMCHHBIX YCTPOWCTB XpaHCHUS ©W  Iepeaadu
nH(pOpMaIuu, CpaBHUBATH UX KOJMYECTBEHHBIE XapaKTEPUCTUKH,

BBIICNIATh OCHOBHBIE J3Tanbl B HWCTOPUM W TOHMMATh TEHACHIIMM Pa3BUTHS
KOMITHIOTEPOB U MPOTPAMMHOTO 00€CTICUeHUS;
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MoJIly4yaTh W UCIHOJb30BaTh HHGPOPMAIMIO O XapaKTEPUCTUKAX MEPCOHAIBHOTO
KOMITBIOTEPA M €ro OCHOBHBIX 3JIeMEHTax (Ipoueccop, ONepaTHBHAs IaAMSTh,
JOJITOBPEMEHHAsI TaMATh, yCTPONUCTBA BBOAA-BBIBOAA);

COOTHOCUTh XapaKTEPUCTUKHA KOMIBIOTEpAa C 3aJadyaMy, pEHIaéMbIMH C €ro
HIOMOILIBIO;

OpPUEHTHPOBATHCS B MEPAPXUUECKON CTPYKType (haiioBOM CHCTEMBI (3alKCHIBAThH
nmoyiHoe uMs (aiina (kaTaiora), myTh K Qainy (KaTajaory) mo HMEIOIEMyCsl OIUCaHUIO
(aitnoBoil CTpYKTYpbl HEKOTOPOTO WH(GOPMAIIMOHHOTO HOCUTEJS);

paboTtath ¢ GaitIoBOi CUCTEMON MEPCOHATILHOTO KOMITBIOTEPA C MCTOIb30BAHHEM
rpaduyeckoro uHTepdeiica, a HUMEHHO: CO3/aBaTh, KOMHUPOBaTh, IIEPEMENIATh,
EPEUMEHOBBIBAaTh, YNAJATh M ApXUBUPOBaTh (hailibl M KaTajOrd, HCIOJIb30BATh
AHTUBHPYCHYIO IIPOTPaAMMY;

IPENCTABIATh PE3YJIBTAThl CBOEH JESITEIIBHOCTH B BHJE CTPYKTYPHPOBAaHHBIX
WUTFOCTPUPOBAHHBIX JOKYMEHTOB, MYJIbTUMEIUNHBIX ITPE3CHTALINN;

uckaTh HHpopmanuio B HTepHeTe (B TOM uyucie, NO KIIOYEBBIM CJIOBAM,
0 HU300paXEHUI0), KPUTHUYECKH OTHOCHUTHCS K HAWJIEHHOM HH(pOpPMALMH, OCO3HaBas
OMAaCHOCTb JUIsl TIMYHOCTHU W OOILECTBA PacCIpOCTPaHEHUsI BPEAOHOCHON HH(pOpMALNH,
B TOM YHCJI€ SKCTPEMUCTCKOIO U TEPPOPUCTUUECKOTO XapaKTepa;

IOHUMAThb CTPYKTYpPY aIpeCOB BEO-pECypCOB;

UCII0JIB30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHHUKALIUI;

coOmonarh TpeboBaHMsT 0O€30MacHOM SKCIUTyaTalldd TEXHUYECKHX CPEICTB
MH()OPMAIIMOHHBIX U KOMMYHUKAI[MOHHBIX TEXHOJOTUM, COOJIIO/IaTh CETEBOW 3THKET,
0a30Bble HOpPMBI MH(POPMALMOHHON ASTUKM W MpaBa Opu paboTe ¢ MNPUITOKEHHUSIMU
Ha JI00BIX ycTpoiicTBax U B MHTepHETe, BhIOMpaTh O€30MacHbIE CTPATETUN MOBEACHUS
B CETH;

OPUMEHATh  METOJAbl  MPO(UIAKTUKM  HETaTMBHOIO  BIUSHUS  CPEICTB
MH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUN Ha 3710POBbE MOJIb30BATETIS.

K koniry oOyuenust B 8 kiacce y obyyqaromierocs 0yayt copMupoBaHbl yMEHUS:

MOSICHATh HAa TpUMEpax pa3iuuus MEXAY MO3UIMOHHBIMA U HEMO3UIIMOHHBIMU
CHUCTEMaMU CUHUCIICHUS,

3alMChIBATh U CpaBHUBATH 1enbie yucaa oT 0 10 1024 B pa3nuyHbIX MO3UIIMOHHBIX
cucTeMax CUMCIICHUs (C OCHOBaHUsMH 2, 8, 16), BBIMOIHATL apUPMETUICCKHIE OTIePALIUU
HaJl HUMH;

pacKpbIBaTh CMBIC]I TIOHSTHH «BBICKA3bIBAHUE», «JIOTUYECKasi OIepauusy,
«JIOTUYECKOE BBIPAKEHUEN;

3alUChIBATh  JIOTUYECKHE BBIPAKEHUSI C  HWCIOJIb30BAaHUEM  JIU3BIOHKIINH,
KOHBIOHKIIMM W OTPUIIAHUS, ONPEETSATh UCTUHHOCTh JIOTUYECKUX BBIPAXKEHUN, €CIIH
W3BECTHBI 3HAYEHUS MCTUHHOCTU BXOJSIIMX B HETO MEPEMEHHBIX, CTPOUTH TAOIMIIBI
VMCTUHHOCTH JIJIS1 JIOTUYECKUX BBIPAKECHUN;
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pPacKphIBaTh CMBICIT TOHSATHH «HCIIOJHUTEbY, «AJITOPUTMY», «IIpoTrpamMma,
MOHMMAsl PA3HHIy MEXAY YIHOTPEOJCHHEM OTHX TEPMHHOB B OOBIICHHOW pedun
U B HHPOPMAaTHKE;

OIMCHIBATh AJTOPHUTM PEIICHHs 3aJa4d Pa3IMYHBIMHA CIIOCOOaMH, B TOM YHCIIE
B BUJIE OJIOK-CXEMBI;

COCTaBJISITh, BBINIOJHATh BPYYHYIO M Ha KOMIIBIOTEPE HECIIOXKHBIC alTOPUTMBI
C WCIIOJIh30BAaHUEM BETBIICHUI W ITUKJIOB IS YIIPABJICHUS UCTIOJTHUTEIIIMA, TAKUMHU KaK
Po6ort, Uepenamka, YepTe)KHHUK;

WCIIOJIb30BaTh KOHCTAHTBI W TIEPEMEHHBIC PA3JIMIHBIX THUIOB (YHCIIOBBIX,
JIOTUYECKNX, CHMBOJIBHBIX), a TakKe COJCp)KAlIUe WX BBIPAKCHHS, HCITOJIb30BATh
orepaTop MPUCBANBaAHUS;

UCIIOJIb30BaTh IPH Pa3pabOTKe NpOrpaMM JIOTHYECKHE 3HAYCHHS, OICPAIHU
U BBIPQKCHUS C HUMU;

aHAJIM3UPOBATh MPEIJIOKECHHBIC AJITOPUTMBI, B TOM YHCIIC OIPEICIATh, KaKHE
pe3yJIbTaThl BOBMOXHBI TIPH 33JJAHHOM MHOKECTBE MCXOIHBIX 3HAUCHUH;

CO3/1aBaTh W OTJIAKUBATH MPOTPaAMMbI Ha OJHOM M3 SI3IKOB MPOTPAMMHPOBAHHMS
(Python, C++, ITackais, Java, C#, ILIkoabHBIH ANTOPUTMUYECKH SI3BIK), peaTu3yrOIIHe
HECJIOXKHBIC aJTOPUTMbI 00pPaOOTKH YHUCIIOBBIX JAHHBIX C HCIIOJIb30BAHWEM IIMKJIOB
U BETBJICHUH, B TOM YHCJIC PCATH3YIOIIME ITPOBEPKY JASTUMOCTH OJHOIO IIEJIOr0 Yucia
Ha JIpyroe, IPOBEPKY HATypaJlbHOrO 4YHCJIa Ha MPOCTOTY, BBIACICHHS IHDP
U3 HaTypaJIbHOT'O YHUCIIA.

K xonity oOydenust B 9 kjaacce y ooydarorierocst Oyayr copMupoBaHbl YMEHHUS:

pa3buBaTh 3aJaud HA MOA3aJaud, COCTaBJSATb, BBIIOJHATH  BPYYHYIO
U Ha KOMIIBIOTEPE HECIIOXKHBIE AJITOPUTMBI C HCIIOIB30BAHWEM BETBJIECHUM, LHKIIOB
Y BCIIOMOTaTEJIbHBIX aJITOPUTMOB JUIsl YIPABIICHUS UCIIOJIHUTENSAMH, TAKUMHU Kak Pobor,
Uepenamka, YepTexHUK;

COCTaBJISITh M OTJAXHUBAaTh MPOTrpaMMbl, PEATU3YIOLUIME THUIIOBbIE AJITOPUTMBI
00pabOTKM YHMCIOBBIX MOCJIEIOBATEILHOCTEH WM OJHOMEPHBIX YMCIOBBIX MACCHBOB
(MOMCK MAaKCUMyMOB, MUHUMYMOB, CYMMBbI WJIM KOJIMYECTBA JIEMEHTOB C 3a/IaHHBIMU
CBOMCTBaMHU) Ha OJIHOM M3 sI3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java,
C#, lIkonpHBIN AropuTMHUYECKU S3bIK);

pPAacKpbIBaTh CMBICH MOHATHA «MOJEINB», «MOJEIUPOBAHHUE», OMPEIEIATH BHJIbI
MOJieJIel, OLEHMBATh COOTBETCTBUE MOJEIH MOJEITUPYEMOMY OOBEKTY U LENsIM
MOJIETTUPOBAHUS;

UCIIOJIb30BaTh TIpapl M JAEpeBbs ISl MOJACIHUPOBAHUS CHCTEM CETEBOM
U UEPAPXUUECKON CTPYKTYpbl, HAXOAUTH KpaTHaliuii myTh B rpade;

BbIOMpaTh CHOCOO MPEACTABICHUS JaHHBIX B COOTBETCTBUU C IOCTAaBJICHHOM
3amayed  (TabnMibl, CXeMbl, TIpaduku, JOUarpaMmbl) C  MCIHOJIb30BAaHUEM
COOTBETCTBYIOIIMX MPOTPAMMHBIX CPEACTB 00paOOTKU JaHHbIX;
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UCIIOJIb30BaTh 3JIEKTPOHHBIE TAOIMIBI Uil 00pabOTKH, aHaiIM3a U BU3yaJTU3alUU
YUCJIOBBIX JAHHBIX, B TOM 4YHCJI€ C BBIICJICHUEM Juana3oHa TaOJUIlbI
U YIOPSA0UYMBaHUEM (COPTUPOBKOI) €r0 2JIEMEHTOB;

CO3/1aBaTb U MPHUMEHATh B DJEKTPOHHBIX Tabiuuax (OpMyJibl IS PacyeToOB
C MCIIOJIb30BAaHUEM BCTPOECHHBIX apU(PMETHUECKUX QYHKIUI (CyMMHUpPOBaHUE U MOJCUET
3HaYeHWI, OTBEYAIONIMX 3a/JlaHHOMY YCJIOBHIO, CpeAHee apu(MeTHUYecKoe, IMOUCK
MaKCUMaJIbHOIO W MHUHUMAQJIBHOTO 3HA4Y€HMs), aOCONIOTHOM, OTHOCHUTEIbHOH,
CMEILIAaHHOW aJIpeCalny;

MCIIOJIb30BATh AJIEKTPOHHBIE TAOIUIIBI Ul YUCIEHHOTO MOJEIMPOBAHUS B IMTPOCTHIX
3aJla4ax U3 pasHbIX NPEAMETHBIX 00JacTel;

UCIOJIb30BaTh COBpEMEHHbBIE UHTEPHET-CEPBUCHI (B TOM qucie
KOMMYHHKAIIMOHHBIE CEPBUCHI, OOJAUHbIE XPaHWIWINA JaHHBIX, OHJIAWH-TIPOTPaMMbI
(TexcToBble U TpaduuecKHMe penaKkTophl, cpeabl pa3paboTku)) B  ydeOHOU
Y IOBCEAHEBHOM J1€ATEIbHOCTH;

MPUBOIUTH MPUMEPHI UCTIOIB30BaHUSI TCOMH(DOPMAIIMOHHBIX CEPBUCOB, CEPBHUCOB
rOCy/IapCTBEHHBIX YCIYyr, 00pa3oBaTeibHbIX cepBUCOB IHTepHeTa B y4yeOHOH
Y TIOBCEHEBHOM J1€ATEIbHOCTH;

HCIIOJIb30BaTh PAa3JIMYHbIE CPEACTBA 3allUTHl OT BPEJOHOCHOIO MNPOrPAMMHOIO
o0OecniedeHus, 3alMIaTh MNEPCOHATBHYI0 HH(OpPMAalMIO OT HECAHKIMOHUPOBAHHOTO
JOCTyIla W €ro MOCJHEACTBUH (pa3rialieHus, MOJMEHbI, YTpaThl JTAHHBIX) C Y4ETOM
OCHOBHBIX TEXHOJIOTUYECKUX U COLUAIBHO-TICUXOJIOTUYECKUX aCMIEKTOB UCIOIb30BaHUS
cetu MHTEpHET (ceTeBasi aHOHUMHOCTb, LIM(PPOBOM CJI€/1, ayTEHTUYHOCTh CYOBEKTOB U
pPECYpPCOB, OMMACHOCTh BPEJOHOCHOTO KOJIa);

pacno3HaBaTh MONBITKM W MNPEAyNpekaaTh BOBJIEUEHHE Ce0S M OKpYKaroLuX
B JECTPYKTUBHbIE M KpPUMHUHaJIbHbIE (OPMbI CETEBOW AKTHUBHOCTU (B TOM 4YHCIIE
KHOepOYJUIHHT, (DUILIUHT).
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v

7 KUIIACC
HanmenoBanue
Ne KomnuecTso OcHOBHBIE BU/IBI IESITEIBHOCTH
pa3zenoB U TeEM [IporpammHoOe conep:kanue
1/ 4acoB oOy4aromuxcs
y4eOHOro npeaMera
Paznea 1. lilndpoBasi rpaMoOTHOCTH
1.1 | Komnsrotep — 2 Kommnrerorep — yHuBepcaibHOe PackppIBaTh CMBICT H3y4aeMBbIX TOHATHH.
YHUBEPCAIBHOE BBIYMCIIUTEIBHOE YCTPOUCTBO, AHaIM3UPOBATH YCTPOMCTBA

YCTPOUCTBO 00pabOTKH
JTaHHBIX

paboTaroliee 1o nporpaMmme.

TuIbl KOMIBIOTEPOB: MEPCOHATIBHBIC
KOMITbIOTEPHI, BCTPOCHHBIC
KOMITBIOTEPHI, CYTIEPKOMITHIOTEPHI.
MoOuibHbIE YCTPOICTBA.

OCHOBHbBIE KOMIIOHEHTBI KOMITBIOTEPA
1 ux HazHaueHue. [Ipomeccop.
OrnepaTtuBHas U T0JITOBPEMEHHAS
naMsiTh. ¥ CTpOKMCTBA BBOJA U BBIBOAA.
CeHcopHbIi BBOJI, JATYMKA MOOMIIBHBIX
YCTPOMCTB, CpeCTBA OUOMETPUUECKOM
ayTeHTH(PUKAIUH.

Uctopus pa3BUTHS KOMITBIOTEPOB

U POrPaMMHOI0 00€CTICYEeHHS.
[TokoJsieHM KOMITBIOTEPOB.
CoBpeMeHHbIE TeHICHIIUU Pa3BUTHUS
KOMITbIOTEPOB. CynepKOMITBIOTEPHI.

KOMIIBIOTEPA C TOUKHU 3PEHUS
OpraHM3aliy Ipoueayp BBOA,
XpaHeHus, 00padOTKH, BBIBOJIA

U nepeayu HHPopMaIim.
AHanu3upoBath HHPOpPMAITIIO
(cUTHAJIBI 0 TOTOBHOCTHU M HETIOJIAJKE)
IIPU BKJIFOUEHUH KOMITBIOTEPA.

N3yuaTe nHpopManuio

0 XapaKTEePHUCTUKAX KOMITBIOTEPA.
Hccnenosats HCTOPUIO Pa3BUTHS
KOMIBIOTEPOB U MMPOTrPaMMHOTO
oOecrne4eHus, COBpeMEHHbIE TeH ICHITU
Pa3BUTHS KOMITBIOTEPOB

U CYIIEpKOMITBIOTEPOB.

OOGcyxaaTh paBuiia TEXHUKU
0€30MMacHOCTH U MPaBUII PAOOTHI

Ha KOMITBIOTEPE.
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[TapannenbHblE BEIYUCICHUSI.
[lepcoHanbHbBIN KOMITBIOTED.
[Ipoueccop u ero xapakTepUCTHKU
(TakTOBas 4YACTOTA, Pa3PSATHOCTb).
OnepaTuBHas aMSATh.
JlonroBpeMeHHas mamsTh. Y CTpOMCTBA
BBOJA U BbIBOJIa. OOBEM XpaHUMBIX
JAHHBIX (OMEepaTUBHAS MAMSThH
KOMITBIOTEPA, KECTKAN

Y TBEPAOTEIIBHBIN JUCK, IIOCTOSTHHAS
naMATh cMapT(OHA) U CKOPOCTh
JOCTyIa JJIs pa3JInNYHbIX BUJIOB
HocuTenen. TexHnka 6e30nacHOCTH
U IpaBuiia paboOThl Ha KOMIIBIOTEPE

Ilpakmuueckue pabomor*:
1. Bxnouenue komnvromepa u nojiydexue
ungopmayuu 0 e2o Xapakxmepucmukax

1.2 | IIporpaMMsbI U JaHHBIE

[IporpammHuoe obecrieuerue
komnbrorepa. [Ipukiagnoe
IporpaMMHOE 0OecTiedeHHeE.
CucreMHOE POrpaMMHOE
obecnieueHue. CucTeMbl
nporpammupoBanus. [IpaBoBas oxpaHa
IporpamMMm | JTaHHbIX. becmiatHeie

Y YCIIOBHO-0ECTUTATHBIC TPOTPAMMBI.
CB00O0OIHOE TIPOTPAMMHOE
oOecrieyeHue.

@alinpl ¥ Manku (KaTajiory).

PackpsIBaTh CMBICII U3y4a€MbIX TOHATHUH.

N3yyaTh BOpoCkl NpaBOBOW OXpaHbI
IpOrpaMM U TaHHBIX.

OrnpenensiTe NporpaMMHBIE CPEJICTBA,
HEOOXOAUMBIE TSI OCYILIECTBIICHUS
WH()OPMAITMOHHBIX MTPOIIECCOB

IIpU PEILICHHUH 3a/au.

OrnpenensiTb OCHOBHBIE XapaKTEPUCTUKHI
OIEPAITMOHHON CUCTEMBI.

OnepupoBaTh KOMITBIOTEPHBIMU
UH(OPMAITMOHHBIMU OOBEKTAMU

! Mpeanaraemslii B nporpaMme no MHPOPMATUKE EPEUEHb MPAKTUIECKMX PAOOT HOCUT PEKOMEHIATe IbHBIN XapaKTep.
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[TpuntMnIB TocTpoeHus GaIoBbIX
cucrteM. [TonHoe nms daitna (manku).
IlyTs K ¢aiiny (manke). Pabora

¢ (paitniamMu u KaTasOramMu CpeACTBaMU
ONEPALMOHHON CUCTEMBI: CO3/IaHUE,
KOIHUPOBAHUE, IEPEMELIEHNUE,
MIEpEMMEHOBAHUE U yJaleHue ailioB
Y Manok (karanoros). Tumsl (aityios.
CaoiicTBa (aitioB. XapaKkTepHble
pa3Mepsbl (paiiioB pa3InYHbIX TUIIOB
(cTpaHuIla TEKCTa, FJIEKTPOHHAS KHUTA,
dboTorpadusi, 3anuck NECHU,
BUJICOKJIUI, TOJIHOMETPAXKHBIN (PUIIBM).
ApxuBanus gaHHbeix. Mcnosib3oBaHue
POrpamMM-apXuBaTOpPOB. DaMIOBBIN
menepkep. [louck daiinos cpencreamu
OIIEPAIMOHHON CHUCTEMBI.
KomnproTepHbie BUPYCHI U ApYyrue
BpEAOHOCHBIE porpaMmbl. [IporpaMMebl
JUIS 3aIUTHI OT BUPYCOB

B HarJisAIHO-Tparuueckom unteperce.
BEITIONTHATE OCHOBHEIE OTIepaIiy

¢ daimaMu U anKaMH.

OnenuBaTh pa3Mepsl (Haisos,
MIOJITOTOBJICHHBIX C UCTIOIB30BAHUEM
Pa3IMYHBIX YCTPOMCTB BBOJA
nHpopMaIuu (KJIaBUuaTypbl, CKaHepa,
MUKpO(hoHa, GOTOKaAMEPHI,
BUJICOKAMEPHI).

Hcmonb30BaTh mporpaMMbI-apXUBaTOPHI.
Ocy1iecTBIATH 3aUTY HHGOPMALIUU

OT KOMITBIOTEPHBIX BUPYCOB C TIOMOIITHIO
AHTUBUPYCHBIX MPOTPAMM.
[TnanupoBaTh U CO3/1aBaTh JIMYHOE
uH(OPMAITMOHHOE TTPOCTPAHCTBO.
Ilpakmuueckue pabomui:

1. Buinonnenue ocHogHbix onepayuii

¢ atinamu u nankamu.

2. CpasHeHue pasmepos meKCcmogulXx,
epaghuueckux, 36yK08bIX U 8U0e0DallI08.
3. Uzyuenue snemenmos unmepghetica
UCNOIb3YeMOt ONePaYUOHHOU CUCTNEMDL.
4. Ucnonvzosanue npocpammol-
apxusamopa.

5. 3awuma ungopmayuu

OM KOMNBIOMEPHBIX BUPYCO8 C NOMOUBIO
AHMUBUPY CHBIX NPOSPAMM
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1.3.

Kommnrerorepusie cetn

O06benuHeHe KOMIIBIOTEPOB B CETh.
Cetb Unrtepuer. Be6-cTpanuia,
BeO-caiiT. CTpyKTypa aapecoB
BeO-pecypcoB. bpaysep. [lonckoBbie
cuctemsl. [louck nudopmanuu

10 KJIFOYEBBIM CJIOBAM

1 110 U300pakeHuto. JlocToBepHOCTh
uH(popMauu, NOJTy4eHHON

u3 MurepHera.

CoBpeMEHHBIE CEPBUCHI UHTEPHET-
KOMMYHHKAIWH.

CereBoii 3TUKET, 0a30BbIE HOPMBI
MH(POPMAIIMOHHOM 3TUKH U IIpaBa
npu pabote B Iutepuere. CtpaTeruu
6e3omacHoro noeaeHus B UnTepHeTe

PackpbIBaTh CMBICII N3y4aeMbIX MOHATHUM.
Ocy1ecTBIATh NOUCK HH(POpMAIIUU

M0 KJIFOUEBBIM CJIOBaM

U 110 U300paKEHUIO.

[IpoBepsTh AOCTOBEPHOCTH MH(MOPMAIIIH,
HAaWJECHHOM B ceTh VIHTEpHET.
BoccranaBnuBath ajpec BeO- pecypca

U3 UMEIOIIMXCA (PparMeHTOB.
OcyniecTBIATh B3aUMOAECHCTBHE
MOCPEICTBOM JICKTPOHHOU MTOYTHI,
BUJICO-KOH(DEPEHII-CBS3H.

N3yuaTh ceTeBOM ITUKET.

Uccnenosars cTpaTeruu 6€30macHOTO
noseneHus B IHTepHeTe.
Ilpaxmuueckue pabomot.

1. Ilouck unghopmayuu no Knoyesvim
C108AM U NO U300PAINCEHUTO.

2. Ucnonvzosanue cep8ucos unmepHem-
KOMMYHUKAYUU

Hroro no pazgeny

Pa3nen 2. Teopernyeckue 0CHOBbI HH(POPMATHKHU

2.1

Nudopmanus u
UH(GOPMaLIMOHHbBIE
IPOLIECCHI

2

Nudopmanus — 01HO U3 OCHOBHBIX
MIOHATUN COBPEMEHHOU HAYKH.
Nudopmanus kak cBeeHus,
peIHa3HAYEHHBIE JIJIS1 BOCIIPUATHUS
YeJI0BEKOM, U MH(OpMaIus Kak
JaHHbIE, KOTOPHIE MOTYT OBITh

PackppiBaTh CMBICIT U3y4aeMBbIX IIOHATHUM.
OrnenrBaTh HHPOPMAIIUIO C TIO3HUITHH €€
CBOMCTB (aKTyaJbHOCTh, JOCTOBEPHOCTb,
MOJIHOTA U JIp.).

N3y4aTh BO3MOXKHOCTH ONKUCAHUS
HEMPEPBIBHBIX O0BEKTOB U MPOILIECCOB
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00paboTaHbl aBTOMATH3UPOBAHHOM
CHUCTEMOH.

JIMCKpETHOCTh JaHHBIX. BO3MOXKHOCTH
OMHCaHUs HEMPEPHIBHBIX 00bEKTOB

Y ITPOLECCOB C MTOMOIIBIO JUCKPETHBIX
JAHHBIX.

NudopmanmonHbie TPOIECCh —
IIPOLIECCHI, CBSI3AHHBIE C XPAHEHUEM,
npeoOpa3oBaHUEM U Nepeavei JaHHbIX

C TIOMOIIIBIO TUCKPETHBIX JaHHBIX.
Briiesnsite nHGOpMAIIMOHHYIO
COCTARBJISIOILYIO ITPOIECCOB

B OMOJIOTMYECKHX, TEXHUUICCKUX

Y COIMAJIBHBIX CUCTEMaX.

OrneHUBaTh YHCIIOBBIC ITApaMETPhI
UH(OPMAITMOHHBIX MTPOIIECCOB (00BEM
aMsTH, HEOOXOIUMOM TSI XpaHCHHUS
UHPOPMAITUHU; CKOPOCTH IepeIadn

2.2

[Ipencrasnenue
uH(popMaLu

CumBou. Andasut. MomHoCTh
andasura. PaznooOpaszue s36IK0B

u andaBuToB. EcTrecTBeHHBIC U
dbopmanbHbIe A3bIKH. ATIAaBUT TEKCTOB
Ha PYCCKOM sI3bIKE. JIBOMYUHBIN
andasut. KoamdecTBo BCEBO3MOKHBIX
CJI0B (KOJOBBIX KOMOMHAITHIA)
(UKCHUPOBAHHOH JJIMHBI B JBOMYHOM
andasure. [IpeodpazoBanue 1106010
andasuta K 1BonyHOoMYy. KonmdecTBo
Pa3IIMYHBIX CJIOB (PUKCHPOBAHHOM
JUTHHBI B aJi)aBUTE OTPEICTICHHOM
MotrHocTH. KoaupoBaHue CHMBOJIOB
0JTHOTO aJipaBUTA C TOMOIIIHIO KOJAOBBIX
CJIOB B JIpyroM angaBuTe, KOAoBas
Tabauna, JeKOIUPOBaHNE.

JIBonunb kox. [IpencraBnenue
JAHHBIX B KOMIIBIOTEPE KaK TEKCTOB

PackpbIBaTh CMBICI H3y4aeMbIX TOHSITHIA.
[TpuBOAUTH IPUMEPHI KOJUPOBAHUS

C UCIOJIb30BAaHUEM PA3ITHMUHBIX
an(paBUTOB, BCTPEUAIOIINXCS B KU3HHU.
KoaupoBaTs 1 1eKOAMPOBATH COOOIICHHSI
110 U3BECTHBIM MPABUJIAM KOJIUPOBAHUSI.
OnpenensaTs KOJUYSCTBO Pa3IMIHBIX
CHUMBOJIOB, KOTOPBIC MOTYT OBIThH
3aKOJAMPOBAHBI C TIOMOIIBIO JBOMYHOTO
KoZa (PUKCUPOBAHHOM JJIMHBI
(pa3psiiHOCTH).

Onpenenars pa3psaHOCTh JBOUYHOTO
KOJ1a, HEOOXOMMOTO JIJIsl KOAUPOBaHUS
BCEX CUMBOJIOB ali(haBUTa 3aJaHHOM
MOIITHOCTH.

[ToacunuThIBaTH KOJIMYECTBO TEKCTOB
JaHHOW JTMHBI B TAaHHOM aJiaBUTe.
OnepupoBaTh TUHUTIAMA U3MEPEHUS
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B JIBOUYHOM aji(haBuTe.
HNudopmaninoHHbIN 00BEM TaHHBIX.
but — MuHMMaNbHAS €IMHULIA
KOJIM4YeCcTBa MH(OPMaLIMK — JIBOMYHBIN
paspsia. EnuHuiiel u3mepeHus
nH(pOpMaIIMOHHOTO 00beMa TaHHBIX.
bur, OaiiT, knuI00aKUT, MeTa0AMT,

rurabaiit. CKopocTh nepeiauu JaHHbIX.

EnuHuibl ckopocTu nepeayu JaHHBIX.
Koauposanue tekcTtoB. PaBHOMEpHBIN
ko1. HepaBHOMepHbIii koa. KoanpoBka
ASCII. BocbMuOUTHBIE KOJUPOBKH.
[Tonstre o kogupoBkax UNICODE.
JlexoupoBaHue COOOIICHU

C UCTIOJIb30BaHNEM PABHOMEPHOTO

Y HEpaBHOMEPHOIO KOJa.
NudopmanmoHHbIif 00BEM TEKCTA.
Uckaxxenne napopManuu npu
nepenave. O01IeE NMpeICTaBICHUE

0 UGPOBOM IIPEACTABICHUH
ayIMOBU3YAJIbHBIX U IPYTUX
HETPEPHIBHBIX JIAHHBIX.

KonupoBanue nBera. L{BeToBbIie
mozenu. Monens RGB. I'myOuna
konupoBanusl. [lanutpa. PactpoBoe

Y BEKTOPHOE MPEJICTABICHUE
nzo0paxenuid. [Tukcens. Ouenka

KomaecTBa nHdopmaruu (OuT, 6anT,
KIJI00alT, MerabaiT, ruradbair)

¥ CKOPOCTH TIepeIau JaHHBIX.
KonmpoBats 1 1eKoAupoBaTh TEKCTOBYIO
UHGOPMAITHIO C UCTIONH30BaHUEM
KOJIOBBIX TaOJIHII.

Boruucnsats undopmanmoHHbiii 00beM
TEKCTA B 33JIaHHOM KOJUPOBKE.
OuenuBath HHGOPMAIIMOHHBIN 00BEM
rpagUIeCKuX JTaHHBIX ISl paCTPOBOTO
U300paxeHHUs.

Onpenensitb 00bEM MaMSITH,
HEOOXOIUMBIH JIJIS TTPEICTABICHHMSI

U XpaHEHUs 3ByKOBOTO (aiina.
Ilpakmuueckue padomui:

1. Onpeodenenue kooa cumeona 8 pazuolx
KOOUPOBKAX 8 MEKCMOBOM Npoyeccope.
2. Onpeodenenue Kooa ysema 6 naiumpe
RGB 6 epaguueckom pedaxmope.

3. CoxpaneHnue pacmpogo2o
epaguuecko2o u300paxceHus 8 pazHvlx
¢dopmamax.

4. 3anucw 38yKk06blx Qaiinos

C PA3TUYHBIM KAYECMEOM 368YUaAHUS
(271yOUHOU KOOUPOBAHUS U HACTOMOU
ouckpemuzayuu)
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nH(pOpMaIIMOHHOTO 00BbeMa
rpadUueCcKuX JaHHBIX JJIsI PACTPOBOTO
n3obpaxenus. KogupoBanue 3ByKa.
Pa3psimHOCTD M 9acTOTa 3aIHUCH.
KonmuecTBo kaHAIOB 3aITUCH.

Or1eHKa KOJTMYECTBEHHBIX TTAPaMETPOB,
CBSI3aHHBIX C MIPE/ICTABICHUEM

Y XpaHEHUEM 3BYKOBBIX (DaiiioB

Hroro no pasaery 11

Pa3nen 3. UndopmaumoHHbIe TEXHOJIOTHH

3.1 | TexcToBBIE TOKYMEHTHI 6

TekcToBble TOKYMEHTBI U X
CTPYKTYpPHBIE 3JIEMEHTHI (CTPaHHUIIA,
a03ail, CTpoKa, CJIOBO, CHMBOJI).
TekCTOBBIN MTPOLIECCOP — UHCTPYMEHT
CO3JaHusl, pEJaKTUPOBAHNUS

u (hopmaTupoBanus TekcToB. [IpaBuiia
Habopa Tekcta. PegakTupoBaHue
tekcta. CBoiicTBa cuMBoJIOB. Llpudr.
Tunet mpudToB (pydieHsbIe,

C 3aC€4YKaMH, MOHOLIUPUHHEIE).
[Tomy)upHOE 1 KypCUBHOE HaU€pTaHUE.
CgoiicTBa ab3a11eB: rpaHUIIbl, A03aIHBIHI
OTCTYII, UHTEPBaJI, BHIPAaBHUBAHHE.
[TapameTpsl cTpanunbl. CTHiIeBOE
dbopmarupoBanue. CTpyKTypHpOBaHUE
MH(POpPMAIIUH C TIOMOIIBIO CIUCKOB

1 Tabnnl. MHOTOypOBHEBBIE CITUCKH.

PackpbIBaTh CMBICII N3y4aeMbIX MOHIATH.
AHaIM3UpPOBATh MOJIB30BATEIBCKUI
UHTEp(Eeic TPUMEHIEMOTO
IPOrPaMMHOTO CPEJICTBA B paboTe

C TEKCTOBBIMH JOKYMEHTAMH.
OnpenensaTh yCIOBUS U BO3MOKHOCTU
MIPUMEHEHHUS IIPOrPaMMHOTO CPEJICTBA
JUISL PEIICHUST TUTIOBBIX 3aJ1ad B paboTe
C TEKCTOBBIMH JOKYMEHTAMH.
BrisBasTh o0111ee U pa3andus B pa3HbIX
MPOrpaMMHBIX MTPOJYKTaX,
MpeIHa3HAYCHHBIX /ISl PEIICHUS OJTHOTO
KJ1acca 3a7a4 B paboTe ¢ TeKCTOBBIMU
JIOKyMEHTaMHU.

Co3naBaTh U pe1aKTUPOBATHh TEKCTOBBIE
JIOKYMEHTBI ITIOCPEACTBOM
KBTH(PHUITUPOBAHHOTO KJIAaBUATYPHOTO
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JloGaBiienne TabINI] B TEKCTOBBIC
TOKyMeHThI. BeTaBka n3o0paskeHui
B TEKCTOBBIC TOKYMEHTHI. OOTEeKaHHE
n300pakeHu TeKCToM. BKimtoueHue
B TEKCTOBBIN JOKYMEHT JUarpamm,
dbopmMy, HyMepaluu CTpaHHull,
KOJIOHTUTYJIOB, CCBIJIOK U IPYTUX

OJICMCHTOB. HpOBepKa IIpaBOIIMCAaHU .

PaccranoBka nepeHocoB.

I'onocoBoli BBOJI TEKCTA.

Onruyeckoe pacro3HaBaHUE TEKCTA.
KomrbrotepHsliil nepeBo.
Hcnonws3oBanue ceppucoB MHTEpHETE
111 00pabOTKM TEKCTa

IHChMa C HCTIOJIb30BaHUEM 0a30BBIX
CPEJICTB TEKCTOBBIX PEIaKTOPOB.
dopmaTHpOBaTh TEKCTOBBIC TOKYMEHTHI
(YycTaHaBIUMBAThH IMapaMeTPhl CTPAHUIIBI
JOKyMEHTa; (hOpMaTHPOBATH CUMBOJIBI
1 a03allbl; BCTABISATh KOJOHTUTYJIBI U
HOMEpA CTPaHUIL).

BcTaBisaTs B JOKyMEHT (OPMYJIBI,
TaOJHIIBI, U300pasKeHUsI, OPOPMIISATH
CITHCKH.

Hcronp30BaTh CCHUIKH M IIUTHPOBAHNE
WCTOYHHKOB IIPH CO3JIaHUN Ha UX OCHOBE
COOCTBEHHBIX HH(POPMAITMOHHBIX
00BEKTOB.

Hcnonp30BaTh MHTEIUICKTYaTbHBIE
BO3MOYKHOCTH COBPEMEHHBIX CHCTEM
00pabOTKH TEKCTOB.

Ilpakmuueckue pabomot:

1. Cozoanue nebovuiux mexcmoswix
OOKYMEHMO8 NOCPEOCBOM
K8anUGuUyupo8anHo2o KiasuamypHo2o
NUCLMA C UCNOIb308aAHUEM DA308bIX
cpeocme meKcmosulX pedaKmopos.

2. Dopmamuposarie mexcmosvlx
OOKYMEHMO8 (YCMAaHO8Ka napamempos
CMpanuybl OOKYMeHma,
Gdopmamuposanue cumeonos u abzayes;
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8CMABKA KONOHMUMYIO08 U HOMEPOB
cmpanuy).

3. Bcmaska 6 dokymenm ghopmyn,
mabauy, uzoopadicerHutl, ogopmieHue
CNUCKO8.

4. Coz0anue HebOILUIUX MEKCIOBbIX
OOKYMEHMO8 ¢ YUMAamamu U CCoLIKAMU
Ha yumupyemble UCMOYHUKU

3.2

KomnsrorepHnas
rpaduka

3HAaKOMCTBO C rpapuuecKuMu
penakropamu. PacTpoBble pUCYHKH.
Hcnons3oBanue rpaduueckux
npuMUTHBOB. Oniepanuu
peaaKkTupoBaHus rpaduuecKux
O0OBEKTOB, B TOM UHKCIIE HU(PPOBBIX
dboTorpaduii: u3BMeHEeHUE pa3mepa,
o0pe3ka, TOBOPOT, OTpakeHue, padoTa
¢ obOnacTsiMu (BbIIETIEHNE,
KOIMPOBAaHUE, 3aJIMBKA LIBETOM),
KOPPEKLMs LBETA, IPKOCTU

¥ KOHTpacTHOCTH. BekTopHas rpaduka.

Co3naHue BEKTOPHBIX PUCYHKOB
BCTPOEHHBIMU CPEJICTBAMU TEKCTOBOTO
npolieccopa Wid Apyrux nporpamm
(mpunosxenuii). Jlo6aBneHue
BEKTOPHBIX PUCYHKOB B JJOKYMEHTBI

PackpbIBaTh CMBICII N3y4aeMbIX MOHATH.
AHaIM3UpPOBaTh MOJIB30BATEIBCKHUI
uHTepdeic TPUMEHSIEMOTO
IPOrpaMMHOrO CPEJCTBa B padboTe

C KOMIBIOTEPHOM TpadUKoi.
OnpenensiTb yCaoOBUS U BO3MOXKHOCTH
MIPUMEHEHHSI TPOTPAMMHOTO CpEACTBA
JUTSl pEIIEHUs] TUTIOBBIX 3a/1a4y B paboTe
C KOMIIBIOTEPHOU TpadUKOi.

BrisBisTh o6111ee v pa3nudus B pa3HbIX
MpPOrpaMMHBIX MPOAYKTax,
npeaHa3HAYCHHBIX JIJIs1 PEIICHUs OHOTO
KJ1acca 3a7a4 B paboTe ¢ KOMIBIOTEPHOM
rpaduKo.

Co3pnaBath ¥ pe1aKTUPOBATH
M300paXeHUS ¢ IIOMOIITBIO
WHCTPYMEHTOB PaCTPOBOTO
rpagu4ecKoro perakropa.

Co3paBath U peIAKTUPOBATH
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N300paKCHHSI C TTOMOIIBIO
UHCTPYMEHTOB BEKTOPHOTO
rpaduyeckoro pegakropa.
J100aBIIATh BEKTOPHBIC PUCYHKU

B JJOKyMEHTBHI.

Ilpakmuueckue pabomot.

1. Cozoanue u/unu peoakmuposarue
uz0bpasicenuss, 8 mom Yucie Yu@pposvix
Gdomoepaghuii, ¢ nomowvio
UHCMPYMEHMO8 PACMPOBO20
epaghuueckozo peoakmopa.

2. Coz0anue u pedaxmuposanue
U3006paddcenus ¢ NOMOUbIO
UHCMPYMEHMO8 8EKMOPHO20
epaghuueckozo peoakmopa

3.3

MynbTUME TUHHBIC
MIPE3EHTAUN

[ToaroToBKa MyJIbTUMETUMHBIX
npeseHTarnuii. Cnaiin. JlobapineHue
Ha CJaij TeKcTa U U300paKeHU.
PaboTa ¢ HECKOJILKUMHU ClIaiIaMH.
JlobaBiieHne Ha ciaiiyg
ayIMOBU3YAJIbHBIX JaHHBIX.
Anunmanus. ['unepccbuiku

PackpbIBaTh CMBICII H3y4aeMbIX TOHATUH.

AHanu3upoBaTh MOJIE30BATEIHCKUH
uHTepdEeic TPUMEHIEMOTO
IPOrPaMMHOTO CPEJICTBA B paboTe

C MYJIbTUMEIUHHBIMH MTPE3CHTAIHSMH.
OnpenensiTh yCIOBUSA U BO3MOKHOCTH
IPUMEHEHHUS TPOrPaMMHOTO CpEeICTBa
JUTS PEIIICHUs TUTIOBBIX 3a/1a4 B paboTe
C MyJIbTUMEIUHHBIMH MTPE3CHTAIUSIMH.
BrISBIISATE 0011Iee M pa3IM4us B Pa3HBIX
IPOrPaMMHBIX TIPOIYKTaX,
NpeIHa3HAYCHHBIX JJIS1 PEIICHHUS OJTHOTO

30



denepanbHas padouas nmporpamma | Mapopmaruka. 7—9 kimacchl (6a30BbIi ypOBEHB)

KJ1acca 3a7a4 B pabote

Co3naBaTh npe3eHTaluH, HCIOIb3Ys
TOTOBBIC ITA0JIOHBI.

Ilpakmuueckue pabomut:

1. Cozoanue npezenmayuu

C 2UNEPCCHLIKAMU HA OCHOBE 20MOBbIX

C MYHBTHMGHHﬁHLIMH IMPpC3CHTAIUAMMU.

wabioHo8
Htoro no paznerny 13
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO 34
YACOB 110 ITPOT'PAMME
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8 KJIACC
HaumenoBanue
No KomauuectBoO OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3/iesioB U TeEM [IporpammHOE copepraHue
/11 4acoB o0ydJaronmxcs
y4eOHOTro peameTa

Pa3znen 1. Teoperudyeckue 0CHOBBI HH(POPMATUKHI

11

CucreMbl CUMCIICHUS

6

Heno3ummonHbIe ¥ TO3UITMOHHBIC
CHUCTEMBI CuuciaeHus. AndaBur.
OcHoBanue. PazsepHytas ¢popma
3anucu uncia. [lepeBos B A€CATUUHYIO
CHUCTEMY YHCEJ, 3aMCAHHBIX B APYTUX
CHCTEeMax cuucieHus. PuMckas
crucTeMa cuuciieHus. JIponuHas
cucrtema cuncienus. [lepeBoy nenbix
yucen B npeaenax ot 0 go 1024

B JIBOMYHYIO CUCTEMY CUUCIICHHS.
BoceMepuuHas cucteMa CUMCICHHUS.
ITepeBon uncen U3 BOCbMEPUYHON
CHCTEMBI B IBOUYHYIO U JICCATUUHYIO
CUCTEMBI U 0OpPATHO.
[IlecTHaanaTepuyHas cucTeMa
cuucnenus. [lepeBon uncen

Y3 MIECTHAAUATEPUUYHON CUCTEMBI

B JIBOUYHYIO, BOCbMEPUUYHYIO

U JICCATUYHYIO CUCTEMBI U 0OpaTHO.
Apudmernueckue oneparuu

B IBOMYHOM CUCTEME CUUCIIEHUSA

PackpbIBaTh CMBICIT U3y4aeMbIX TOHSITHH.
BrIsBIsATh pazinyure B HO3UIMOHHBIX

Y HETIO3UIIMOHHBIX CUCTEMaX CUUCIICHUS.
BoiaBisiTh o0111ee 1 pa3iuyus B pa3HbIX
MO3UIIMOHHBIX CUCTEMaX CUHUCIICHHUS.
3anuceiBath HeOObIIKE (0T 0 10 1024)
LEJIbIE YUCTIA B PA3JIMYHBIX TO3UIIMOHHBIX
CHUCTEeMaXxX CUUCIICHUS (JIBOMYHOM,
BOCHBMEPUYHOM, IECTHAIATEPUIHOI ).
CpaBHUBATH LIEJIBIE YUCIIA, 3aITUCAHHbBIC

B JIBOMYHOM, BOCBMEPUYHOU

Y LIECTHAIIIATEPUYHON CUCTEMAX
CUUCJICHUS.

BrIinosHATE onieparuu coxeHus

¥ YMHOXXEHUS HaJ] HEOOTBIITMMHU
JIBOWUYHBIMHU YUCTIAMU
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1.2 | DnemeHTHI 6 Jlornueckue BbICKa3bIBaHUS. PackpsIBaTh CMBICII U3y4aeMbIX IOHATUH.
MaTeMaTU4YECKOU Jlornyeckue 3HaYEHUS BHICKA3bIBAHUN. | AHAJIU3UPOBATH JIOTHYECKYIO CTPYKTYPY
JIOTUKHU DneMeHTapHbIE U COCTaBHbIE BBICKA3bIBaHUM.

BbICKa3bpIBaHUsA. Jlornueckue onepanuu: | Mcrosib30BaTh JOTHYCCKUE OTICPALIHH.
«W» (KOHBIOHKIIHS, JIOTHYECKOE CtpouTh TaOJIUIIBI UICTUHHOCTH
YMHOKEHHUE ), «UITH» (TU3bIOHKIINA, JUISL JIOTUYECKUX BBIPAKCHUH.
JIOTHYECKOE CII0XKEHHUE), BpI4nciiATs HCTUHHOCTHOE 3HAYEHUE
«HEe» (JJIOTUYECKOE OTPULIAHUE). JIOTHYECKOTO BBIPAKEHUS.
[IpropuTET TOTUYECKUX ONEPALIHIA. 3HaKOMHUTBCS C JOTUYECKUMH OCHOBAMH
OnpeneneHne HCTUHHHOCTH COCTAaBHOTO | KOMIIBIOTEPA

BBICKA3bIBAHUS, €CIIU U3BECTHBI

3HAQYEHUS UCTHHHOCTH BXOIAIINX

B HET'O DJIEMEHTAPHBIX BBICKA3bIBAHUM.

Jlornueckune Bolpaxkenus. [IpaBuna

3aIIMCH JIOTUYECKUX BBIPAKECHUM.

[TocTpoeHue TabauI] ICTUHHOCTH

JIOTUYECKUX BBIPAKECHUN

Jlornueckue 351eMeHThI. 3HAKOMCTBO

C JIOTUMECKHMH OCHOBAMH KOMIIBIOTEpA

Hroro no pazaeny 12

Pa3zges 2. AiropuTtMbI M IPOrpaMMHUPOBAHHE

2.1 | UcnonauTenn 10 [TonsaTue anroput™ma. Ucnonnurenu PackppiBaTh CMBICIT U3y4aeMBbIX IIOHATHUM.
U AJITOPUTMBI. aNrOPUTMOB. AJITOPUTM Kak IUJIaH AHaJIM3UPOBATH NpEJIaracMble
AJTOPUTMUYECKHE YIPaBJICHUS UCTIOJIHUTEIIEM. IIOCJIEN0BATENBHOCTH KOMAaH /T
KOHCTPYKLIHUH CaoiictBa anroputma. CriocoObl 3aMUCH | HA IPEAMET HAINYUS Y HUX TaKUX

anropuT™a (CJIOBECHBIN, B BUJIE CBOWCTB aJIrOpPUTMA, KaK TUCKPETHOCTD,
0JIOK-CXEMBI, POrpamMma). JN€TEPMUHUPOBAHHOCTb, [IOHATHOCTD,
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ANTOpUTMUYECKHE KOHCTPYKLIHH.
KoHcTpyKkius «cinegoBaHue.
JIuneninepiil anroput™. OrpaHUYEHHOCTh
JIMHEWHBIX aJITOPUTMOB:
HEBO3MOXHOCTb ITPEAYCMOTPETH
3aBUCUMOCTb MOCIEA0BATEIIbHOCTH
BBIIIOJIHAEMBIX JIEUCTBHUI OT UCXOJHBIX
JaHHBIX. KOHCTPYKIIUS «BETBICHUE:
NOJIHAS! ¥ HETIOJIHAs (POPMBI.
BeltoiHEHNE W HEBBIITOJTHEHUE
yCIIOBUSI (MICTUHHOCTD U JIOKHOCTb
BbICKa3bIBaHus). [IpocTbie u cocTaBHbIE
ycioBusl. KOHCTpYKIMS «ITOBTOPEHUS»:
LUKJIbI C 3aJJaHHBIM YHCIOM
IIOBTOPEHUH, C YCIIOBUEM BBITIOJIHEHHS,
C mepeMeHHO 1ukia. PazpaboTka

JU1sL POPMAIBHOTO UCTTOJTHUTEIS
IrOpUTMa, MPUBOSILETO

K TpeOyeMoMy pe3yabTaTy

MPU KOHKPETHBIX UCXOHBIX JaHHBIX.
Pa3paboTka HECIOKHBIX aJITOPUTMOB

C MCIOJIb30BaHUEM ITUKIIOB

Y BETBJICHUU ISl yIIpaBiIeHUS
(dbopMaIbHBIMU UCTIOJTHUTEISIMH,
TakuMu kak Pobot, Uepemnaiiika,
YeprexxHUK. BrInoIHEHUE aITOPUTMOB
BPYYHYIO U HA KOMITBIOTEPE.

pe3yJIbTaTUBHOCTh, MaCCOBOCTb.
Omnpenendars 1o 6JI0K-CXeMe,

JUISl PEIICHUST KaKOM 3a/1aun
MPEIHA3HAYCH JAHHBIA AJITOPUTM.
AHaIN3UPOBaTh U3MEHEHUE 3HAYCHUIN
BEJIMYMH IPH ITOIIArOBOM BBIIIOJHEHUN
aIropuT™Ma.

Omnpenenars o BEBIOpaHHOMY METOTY
pelIeHus 3a]a4n, KaK1e
AJTOPUTMUAYECKUE KOHCTPYKIIMU MOTYT
BOWTH B aJITOPUTM.

CpaBHMBATH PA3JIMYHBIE ATITOPUTMBI
pEeIIEHNs OJHOU 3a/1a4H.

Co31aBaTh, BBIOIHATH BPYYHYIO

Y Ha KOMITBIOTEPE HECIIOKHBIE
AJITOPUTMBI C UCTIOJIb30BAHUEM
LUKJIOB U BETBJICHUH JIJIsI YIIPABJICHUS
UCIIOJTHUTESIMUA, TAKUMHU Kak PoOoT,
Uepenamka, UepTe:KHUK.

HcnonHsATh TOTOBBIE AITOPUTMBI

MIPY KOHKPETHBIX UCXOIHBIX

JTAHHBIX.

CtpouTb 17151 UICTIOJTHUTENS
apu(METHIECKUX JICUCTBUM 1IETTOUKHU
KOMaH]I, TaroIIuX TpeOyeMbIit
pe3yJbTaT IPU KOHKPETHBIX UCXOIHBIX
JTAHHBIX.
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CHHTAKCUYECKHUE U JIOTUYECKUE
omnOku. OTKa3bI

Ilpakmuueckue pabomot:

1. Coz0anue u vinonuenue

HA KOMNbIOMepe HeCLOHNCHBIX
An2OPUMMO8 C UCNOTIb30BAHUEM YUKITIO8

u 6emenenull OJisl YNpaeieHus
ucnoaHumenamu, makumu kaxk Pooom,
Yepenawxa, Yepmesrcrux.

2. [Ipeobpaszosanue ancopumma uz 0OHOL
Gopmul 3anucu 6 opyeyro.

3. Paspabomka ons chopmanvroco
UCNOIHUMENA an20PUmma, nPUBoOsYe2o
K mpebyemomy pe3yibmany

npU KOHKPEMHBIX UCXOOHBIX OAHHDBIX.

4. «Pyunoe» ucnonmnenue 20mosuix
aAn2oOpUMMO8 NpU KOHKPEMHBIX UCXOOHbIX
OaHHbIX

2.2

S3BIK
MIPOrpaMMUPOBAHUS

S3b1x nporpammupoBanus (Python,
C++, Ilackans, Java, C#, IlIkoIbpHBIM
Anroputmudeckuid A3bik). Cucrema
IPOrpaMMHUPOBAHMS: PEIAKTOP TEKCTA
IpOrpamm, TPAHCIATOP, OTIATUHK.
[lepeMeHHas: TUIl, UMs, 3HAUYCHUE.
[lenbie, BELIECTBEHHBIE U CUMBOJIbHbBIE

nepemeHHsbie. OnepaTop NprucBanBaHUS.

ApudmMernueckre BbIpaKeHUs
Y NIOPSAOK UX BhlYMCIIeHHs . Onepanuun
C LEJIBIMHU YUCIIAMU: LIETOUYHUCIEHHOE

PackpbIBaTh CMBICIT H3y4a€MbIX OHSATHIA.
Onpenensite 1o mporpamme,

JUTSL PEUICHUS] KAKOM 3aJ]a4y OHa
NpeIHa3HAYECHA.

CrpouTtb apudmeTnyeckue, CTpOKOBBIE,
JIOTUYECKUE BHIPAXKEHUS U BBIYUCIISATH UX
3HAYCHUS.

[IporpamMmMupoBaTh JIMHEWHBIE
aJTOPUTMBI, IPEATIOIATratoIINe
BBIYHCIICHUE apU(METHICCKUX,
CTPOKOBBIX Y JIOTHYECKHUX BBIPAKECHUM.
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JIEJIEHNE, OCTaTOK OT JIEJICHHUS.
BerBnenust. CocTaBHbIE YCIOBHS
(3amuCh JOTUYECKUX BBIPAKEHUN
Ha U3y4aeMOM SI3bIKE
nporpammupoBanus). Haxoxnenue

MHWHUMYMa U MaKCUMYyMa U3 IBYX, TPEX

U yeTbipex uucen. Pemenue
KBaJIPAaTHOTO yPaBHEHUSI, HMEIOIIETO
BEIIECTBEHHbIE KOpHHU. [lnanorosas
OTJIaJIKa IIPOTpamMM: MOIIaroBoe
BEITIOJTHCHHE, TIPOCMOTP 3HAUCHUI
BEJIMYMH, OTJIaJI0YHBINA BBIBOJI, BEIOOD
TOYKHM OCTaHoBa. [{uki ¢ ycnoBuem.
Anroput™m EBKiMa 11 HaXOXKIeHUS
HauOOJIBIIIETO OOIIETO ACTUTEIS IBYX
HaTypajibHbIX yucen. Pazouenue
3aMKiCH HATYPAJIbHOTO YUCiIa

B ITO3ULIUOHHOUN CUCTEME

C OCHOBaHMEM, MCHBIIIUM HJIM PAaBHBIM
10, na otaensHbIe UGPHI. ki

C IEPEMEHHOM. AJITOPUTMBI TPOBEPKHU
JETUMOCTH OHOTO IEJIOT0 YHCiia

Ha JpyToe, IPOBEPKH HATypaIbHOTO
yrcia Ha npoctoTy.O6paboTka
CUMBOJIBHBIX JJaHHBIX. CHMBOJILHBIC
(CTpPOKOBBIE) IEPEMEHHBIE.
[TocumBoBHAS 0OPaOOTKA CTPOK.

Pa3pabateiBaTh IpOTpaMMBI,
coJieprKalye orneparop (onepaTopsl)
BETBJICHUS, B TOM YHCIIC

C UCTIOJIb30BAaHUEM JIOTHUECKUX
OIeparuim.

PaspabateiBaTh mporpammel,
coJiepKalue ornepaTop (onepaTopsbl)
ITUKJIA.

BrINoaHATE AMATOTOBYIO OTIIAKY
TIPOTPaAMM.

Ilpakmuueckue pabomot.

1. Ilpoepammuposanue 1unelnvix
an20pUMMO8, npeonoaaaroujux
8bIYUCIeHUE apUPMEMUUECKUX

U IO2UYECKUX BbIPANCEHUN HA U3YUACMOM
A3bIKE NPOCPAMMUPOBAHUSL (OOHOM

uz nepeuns: Python, C++, [lackany,
Java, C#, llIxonvHblii Areopummuuecxuil
A3biK).

2. Paspabomka npoepamm, cooeparcaujux
onepamop (onepamopbi) 6emeenus,

Ha U3y4aemom A3blKe NPOSPaAMMUPOBAHUS]
U3 NPUBECOEHHO20 Bblile NEePEeUHs.

3. Paspabomka npozcpamm, cooepaicaujux
onepamop (onepamopwvl) YUKia,

HA U3YYAEMOM A3bIKE NPOSPAMMUPOBAHUSL
U3 NPUBLOEHHO20 Bblille NePeyHsl
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[ToacdeT 9acTOTHI OSBICHUS CHMBOJIA
B cTpoke. BeTpoeHHbIE DyHKITNH
11t 00pabOTKU CTPOK

2.3 | AHanu3 anropuTMoB 2 Onpenenenre BO3MOXKHBIX pe3yJIbTaTOB | PacKpbhIBaTh CMBICIT U3y4aeMbIX TOHSITHH.
paboThI AIrOpPUTMA MPU TAHHOM AHanM3UpOBaTh TOTOBBIE AJITOPUTMBI
MHOKECTBE BXOJIHBIX JTAHHBIX, Y TIPOTPaMMBbI
OTIPE/ICIICHIE BO3MOKHBIX BXOTHBIX
JAHHBIX, TTPUBOISIINX K JAHHOMY
pe3ysbTaTy

Hroro no pazaeny 21

PesepBHOoE Bpemst 1

OBILEE KOJIMYECTBO 34

YACOB I1O ITPOI'PAMME
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9 KJIACC
HaumenoBanue
No KomuuectBo OCHOBHBIE BUJIBI 1€ATEIHHOCTH
pa3/iesioB U TeEM [IporpammHoOe conepxkanue
/11 4acoB oOydJaronuxcs
y4eOHOTro peameTa

Pasznen 1. lludposasi rpaMoTHOCTH

11

I'mobanbpHas ceTh
HNuTepHeT u cTpareruu
0e30I1acHOro
IMOBEJICHUS B HEH

3

['no6anwsHas cetb MaTepHeT. IP-agpeca
y3710B. CeTeBoe XpaHEHHE JaHHbBIX.
MeTo1p1 MHIMBUAYAIBHOTO

Y KOJIJISKTUBHOTO pa3MeEIICHHsI HOBOM
uHpopmanuu B MaTepuere. bonbuine
JaHHbIC (HHTEPHET-TaHHbIC,

B YaCTHOCTH JIAHHBIE COIMATBLHBIX
ceteit). [lonsiTre 00 MHPOPMALTMOHHOM
0e30macHOCTH. YTPO3bI
nH(OPMAITMOHHON O€30MTaCHOCTH

npu paboTe B riao00aabHON ceTH

Y METO/IbI IPOTUBOICHCTBUS UM.
[TpaBuiia 6e30macHoO
ayTeHTU(PUKauu. 3anmTa JMIHON
uHpopmaruu B aTepHeTe.
be3omnacHble cTpaTernu nNoBeACHUS

B Uurtepuere. [Ipenynpexaenue
BOBJICUCHUS B IECTPYKTHBHBIC

U KpUMHHAJIBHBIE (DOPMBI CETEBOU
aKTUBHOCTHU (KMOEpOYJUIHHT, (PUILIUHT

u apyrue popmsi)

PackpbIBaTh CMBICIT H3y4a€MbIX OHSATHIA.
AHaJIM3UPOBATh JOMEHHBIC UMEHA
KOMITBIOTEPOB U aJipeca JIOKYMCHTOB

B lHTEpHETE.

OmnpenensiTh MUHUMAaJIbHOE BpeMs,
HE00X0IUMOe JIJIS TIepeIavun H3BECTHOTO
o0beMa JIAHHBIX 110 KaHATY CBS3H

C U3BECTHBIMU XapaKTEPUCTUKAMH.
Pacrno3naBaTh MOTEHIIMATIBHBIC YTPO3BI

U BPEIIHBIC BO3JICHCTBUS, CBI3aHHBIC

¢ nH(OPMAITMOHHBIMH

1 KOMMYHHKAITMOHHBIMH TEXHOJIOTHSIMH,
OIICHMBATh TIpeJIjIaracMble IyTH UX
YCTpPaHCHHSL.

Ilpakmuueckue pabomoi:

1. Coz0anue komniekcHolx
UHDOPMAYUOHHBIX 0OBEKMNOE 8 8UIE 8O-
CMPanuy, BKIYAWUX cpaduyecKue
00BeKmbl, ¢ UCNONIb30BAHUEM
KOHCMPYKMOpo8 (uabioHos).

2. 3Haxomcmeo ¢ mexanusmamu
obecneuenuss NPUBAMHOCMU
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u bezonacHot pabomwl ¢ pecypcamu
cemu Unmepnem, memooamu
aymenmugpukayuu, 8 mom ducie
NPUMEHAEMBIMU 8 CEPBUCAX 2OCYCILY2

1.2 | Pabota
B HH()OPMAIIMOHHOM
MIPOCTPAHCTBE

Bune! nesrenpHoctr B IHTEpHETE.
WHTEPHET-CEPBUCHI:
KOMMYHHUKAITMOHHBIC CEPBUCHI
(mouToBas ciyk0a, BUs1e0-KoHpEepeHIl-
CBSI3b U JIPYTHE), CIPABOYHBIC CITY>KObI
(xapThl, pacnyCcaHus U IpyTue),
MTOMCKOBBIE CITY>KOBbI, CITYKObI
OOHOBJIEHUS TPOrPAMMHOTO
oOecrieueHus 1 APyTrue CIyKObl.
CepBuUCHI TOCYAAPCTBEHHBIX YCIYT.
OO6navHble XpaHUIUIIA JaHHBIX.
CpencTBa COBMECTHOM pa3pabOTKU
JIOKyMEHTOB (OHJIaitH-0(HCHI).
[IporpammHoe obecrieueHne Kak BeO-
CEpPBUC: OHJIAWHOBBIE TEKCTOBBIE

U rpaduvIecKre peaaKkToOpbl, CPEIbl
pa3paboTKH MpOrpaMm

PackpbIBaTh CMBICIT U3y4aeMBbIX
MIOHATUM.

[IpuBOINTH IPUMEPHI CUTYaALUN,

B KOTOPBIX TpeOyeTCsl UCIIOIb30BaTh
KOMMYHUKAIIMOHHBIE CEPBUCHI,
CIPaBOYHbIE U TIOUCKOBBIE CITYXkKOBI U JIp.
OnpenensaTe KOJIMYECTBO CTPAHULL,
HalJICHHBIX TIOMCKOBBIM CEPBEPOM

I10 3aIPOCAM C UCTIOJIb30BAHUEM
JIOTUYECKUX ONEPALUH.

[IpuBOANTH IPUMEPHI YCIIYT,
JIOCTYIHBIX HAa CEpPBUCAX
roCyAapCTBEHHBIX YCIIYT.

[IpuBOINUTH IPUMEPHI OHIANHOBBIX
TEKCTOBBIX U TPaAUUYECKUX PETAKTOPOB,
cpen pa3paboTKH MPOTPaMM.
Ilpakmuueckue padomoi:

1. louck ungpopmayuu 6 cemu
Hnmepnem no 3anpocam

C UCNOIL30GAHUEM TO2UHECKUX ONePayuli.
2. Ucnonvzosanue onnaiin-oguca

0J151 paspabomku OOKYyMeHMO8

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

2.1

MoaenupoBanue
KaK METOJ] TO3HAHUS

8

Mopnenb. 3aauu, peniacMble

C IOMOIIBIO MOJIETUPOBAHMUSI.
Knaccudukanuu Mmozaenei.
MarepuainbHbie (HaTypHBIC)

¥ UH(GOPMAITMOHHBIE MOJIETIH.
HenpepbIBHBIE U JUCKPETHBIE MOJIEIIH.
Nmurtannonnesie Moaenu. Urpossie
Mozenu. OLieHKa aJIeKBaTHOCTUA MOJIEIH
MOJIETTUPYEMOMY OOBEKTY U LIEJIIM
MozenupoBaHusl. TabIuyHbIe MOJEINH.
Tabnuiia kak mpeaCcTaBICHHUE
otHotenus. basbl nanubx. OTOOD

B TA0JIUIIE CTPOK, YIOBIECTBOPSIOIINX
3alanHoOMy ycnoButo. ['pad. Bepmuna,
pedpo, myTb. OpUEeHTUPOBAHHBIE

U HEOpUEHTUpOBaHHBIE rpadwl. [nuHa
(Bec) pebpa. BecoBas maTpuiia rpada.
JlnvHa myTH MEXKTy BepirnHaMu rpada.
[Touck onTuMaIbHOTO MyTH B Tpade.
HavanbHas BepuimHa (MICTOYHUK)

Y KOHEYHas BeplInHa (CTOK)

B OpPUEHTHUPOBAHHOM Tpade.
Brruncnenune komuecTBa nmyTen

B HaMPaBJIEHHOM allUKJIMYECKOM rpade.
Hepeso. Kopenb, BepiiiiHa (y3ein),
JucT, pedpo (myra) nepesa. Beicora

PackpbIBaTh CMBICII M3y4aeMbIX TOHSITHH.
Omnpenenats BuI HHPOPMAITMOHHOM
MOJICIIA B 3aBUCUMOCTH OT CTOSIIICH
3aJ1auu.

AHamm3upoBaTh HHOOPMAITMOHHBIC
Mozenu (Tadbiuubl, rpadukH,
JTUarpaMMbl, CXeMBI U Jp.).
OcymecTBIATh CHCTEeMHBIN aHATTN3
00BEKTa, BBIIEIATH CPEJIU €T0 CBOMCTB
T€ CBOMCTBA, KOTOPHIE CYIIECTBEHHBI

C TOYKH 3pEHHUSI LTI MOJICITUPOBAHUS.
OrneHnBaTh aJICKBaTHOCTh MOJIEIH
MOJICIIUPYEMOMY OOBEKTY U IIEJISIM
MOJICTTUPOBAHUSI.

CTpoWTh ¥ HHTEPIIPETHPOBATH
pasznudHbIe HH()OPMAITMOHHBIC MOICITH
(Tabnuibl, TUarpaMmsbl, rpadsl, 1€pEBO,
CXEMBbI, OJIOK-CXEMBI aJITOPUTMOB).
Hccaenosath ¢ MOMOIIBIO
MH(POPMAITMOHHBIX MOJIeTIel 00BEKTHI

B COOTBETCTBHH C ITOCTABJICHHOM 3a1a4eil.
N3y4aTh 3Tansl KOMIBIOTEPHOTO
MOJICTTUPOBAHUSI.

PaGoTaTh ¢ rTOTOBBIMU KOMIIBIOTEPHBIMHU
MOJIEISIMU U3 PA3TUYHBIX MPEIMETHBIX
o0JacTeH.
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nepesa. [lognepeso. [Ipumepsl
UCII0JIb30BaHUs JiepeBbeB. [lepedop
BAPHUAHTOB C IOMOILBIO JEPEBA.
IToHsiTHE MaTEMAaTUYECKOU MOJIEIIN.
3agauu, permaeMble ¢ IOMOIIBIO
MaTEeMaTUYeCKOro (KOMIIbIOTEPHOTO)
MozaenupoBanus. Otauuue
MaTeMaTHYECKOW MOJIENIA OT HATYPHOU
MOJIEIH U OT CIIOBECHOTO
(JIuTepaTypHOTO) ONMUCAHUS OOBEKTA.
OTanbl KOMOBIOTEPHOTO
MOJEIUPOBAHUS: IIOCTAHOBKA 3a7a4H,
IIOCTPOCHUE MATEMATUYECKONU MOJIEIIH,
IporpaMMHas peajin3anus,
TECTUPOBAHUE, ITIPOBEACHUE
KOMIIBIOTEPHOT'0 DKCIIEPUMEHTA, AaHAIIN3
€ro pe3yJbTaTOB, YTOUHEHUE MOJEIN

Ilpakmuueckue pabomol:

1. Coz0anue oonomabauuno baszol
oannwix. Ilouck oannvix 6 2o0moesoii base.
2. Paboma ¢ comoevimu
KOMNbIOMEPHbIMU MOOETISIMU

U3 PA3TUYHBIX NPeOMemubIX odiacmell.

3. Ilpoepammnasn peanuzayus
NPOCMeuux Mamemamu4eckux mooeuetl

Hroro no pazgeny

8

Pa3znen 3. AiropuTtMbl 1 IPOrpaMMHUPOBAHNE

3.1

Pa3paboTtka
ITOPUTMOB
U TIPOrpaMm

6

Pa3zOuenue 3a1aun Ha MoA3aAauu.
CocraBieHue anropuTMOoB U IPOrpamMm
C UCITOJIb30BAaHUEM BETBJIEHU, IUKIIOB
Y BCIIOMOTATEIbHBIX aJrOPUTMOB

JUISl YIIPABJIEHUS UCIIOJIHUTENIEM
Po6oT unu 1pyrumMu UCTIOTHUTEIISIMH,
TakuMH Kak Yepenamka, Yepre:xkHUK
u 1pyrumu. TaGnuuHble BETUUHHBI

PackpbIBaTh CMBICIT H3y4aeMbIX MOHSITHH.
Pa3pabareiBaTh nporpamMmbl

JUIs1 00pabOTKH OJHOMEPHOTO MacCHBa
IEJIBIX YHCETT.

OcymiecTBIATh pa30HEeHNE UCXOTHOM
3a/layy Ha MOJ3a/1a4u.

Pa3pabateiBaTh nporpamMmmsi,
cojieprKaiiye noamnporpammy(bl).
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(maccuBbl). OTHOMEpPHBIE MaCCHUBHI.
CocrapieHue 1 0TJIaJika IporpaMm,
peanu3yIoNINX TUIIOBBIE aJITOPUTMBbI
00pabOTKH OJTHOMEPHBIX YHCIOBBIX
MacCHBOB, Ha OJJHOM U3 S3bIKOB
nporpammupoBanus (Python, C++,
ITackans, Java, C#, IIIkoabHBIN
AnroputMuyeckuii A3bIK):
3al0JIHEHUE YHCIOBOTO MacCHUBa
CTy4yallHbIMU YK CJIAaMH, B COOTBETCTBUU
¢ ¢hbopmyJION UK ITyTEM BBOJIA YUCEII,
HaX0>XJICHUE CyMMbI 3JIEMEHTOB
MacCHBa, JIMHEHHBIN TTOMCK 3aJJaHHOTO
3HA4YE€HUSI B MAaCCUBE, MMOJICUET
AJIEMEHTOB MacCHUBa,
YAOBJIETBOPSIONINX 3aJaHHOMY
YCJIOBUIO, HAXOXKIECHUE
MUHUMAJIBLHOTO (MaKCUMAaJILHOTO)
anemeHTa MmaccuBa. COpTHUpOBKa
MaccuBa. OO6paboTKa MOTOKA JaHHBIX:
BBIYUCJICHUE KOJINYECTBA, CYMMBI,
cpenHero apuMeTuIecKoro,
MUHUMAJIBLHOTO U MAaKCUMaJIbHOTO
3HAYEHUS FJIEMEHTOB
MOCJIEI0BATEIbHOCTH,
YAOBJIETBOPSIONINX 3aJJaHHOMY
YCJIOBHIO

Ilpakmuueckue pabomui:

1. Cocmasnenue npoepamm

C UCNONIb308AHUEM BCHOMO2AMENbHBIX
aneopummos OJist ynpaeieHusl
ucnonHumenamu, makumu kak Pooom,
Yepenawixa, Yepmeorcnux.

2. Cocmagnenue u 0muaoka npocpamm,
Peanu3yrouux munogvle aicopummobl
00pabomku 0OHOMEPHBIX YUCIOBLIX
MaAccugos, Ha 0OHOM U3 A3bIKOS
npoepammuposanus (Python, C++,
Ilackanw, Java, C#, [LxonvHoit
Aneopummuuecxuii A3vix)
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3.2 | Yopasnenue 2 VYupasnenue. Curnan. O6partHas cBs3b. | PackpbiBaTh CMBICI N3y4aeMbIX TOHSATUH.
[Tomyuenue curHaioB OT HUQPOBBIX AHaIM3UpPOBATh OTHOIIEHUS B )KHUBOU
JATYMKOB (KaCaHMsl, paCCTOSIHUSA, CBETA, | MPUPOJE, TEXHUYECKUX U COLIMATIbHBIX
3ByKa M pyroro). [Ipumepst (mKoJia, cemMbs U Ip.) CUCTEMax
MCIIOJIb30BaHUs IPUHIIKIIA OOPaTHOMN C MO3HILINI YIIPaBICHUS.
CBSI3U B CUCTEMAaX YIIpaBICHUS N3yuaTh mpumMepsl poOOTU3HUPOBAHHBIX
TEXHUYECKUMHU YCTPOHUCTBAMHU CUCTEM.
C IIOMOIIIBIO TATYUKOB, B TOM YHCIIE Ilpakmuueckue padomoi:
B poOoToTexHuke. [Ipumepsl 1. 3uaxomcmeo c yuebnoii cpeoou
pPOOOTH3UPOBAHHBIX CUCTEM (CHCTEMA | paspadomku npocpamm ynpaeieHus
YIPABJICHHS IBUKEHUEM OBUICYWUMUCS pODOmMaMU
B TPAHCIIOPTHOM CHCTEME, CBapOYHAs
JIMHUSL aBTO3aBO/Ia,
aBTOMATHU3UPOBAHHOE YIIPABIICHUE
OTOIUIEHUS I0Ma, aBTOHOMHAs CUCTEMa
YIpaBJIEHUS TPAHCIIOPTHBIM CPEACTBOM
U IPYTUE CUCTEMBI)

Hroro no pazaeny 8

Pa3nen 4. UndopmaumoHHbIe TEXHOJIOTHH

4.1 | DneKTpOHHbIE 10 [TonsiTue 00 AMEKTPOHHBIX TaOIHIIAX. PackpbIBaTh CMBICI H3y4aeMbIX

TaOJIUIIBI Tunbl JaHHBIX B TYEHKaAX DJIEKTPOHHON | MOHATUH.

tTabnuipl. PenaktupoBanue AHaIN3UPOBATH MOJIb30BATEIbCKUN
U (popMaTUPOBAHUE TAOIHII. uHTEepdeic TPUMEHIEMOTO
Bcerpoennsie GyHKIMT 1715 TOMCKA MIPOTPAMMHOTO CPEJICTBA B paboTe
MaKCUMyMa, MUHUMYMa, CyMMBbI C DJIEKTPOHHBIMH TaOIUIIAMHU.
U CpeJTHEro apu(PMEeTHIECKOro. Onpenenstb yClIOBUS U BO3MOXKHOCTH
CopTupoBKa JIaHHBIX B BBIICIEHHOM MPUMEHEHUS IPOIPAMMHOIO CPEJCTBA

43




denepanbHas padouas nmporpamma | Mapopmaruka. 7—9 kimacchl (6a30BbIi ypOBEHB)

nuanaszone. [Toctpoenne auarpamm
(rucrorpaMma, Kpyropasi iuarpamma,
TOYeyHas quarpamma). Berbop tuna
nuarpammsl. [IpeobpazoBanue popmyi
py KONUpoBaHUU. OTHOCUTENbHAS,
aOCOJIIOTHASI U CMELIaHHAs aJpecalusl.
VY C10BHBIE BBIUMCIICHUS B QJIEKTPOHHBIX
tabnunax. CyMMHUpOBaHUE U TIOJICYET
3HAYCHUM, OTBEYAIOLIUX 3a/laHHOMY
ycioButo. O0paboTka O0IBIINX
Ha0OpPOB TaHHBIX. YHUCIIEHHOE
MOJIETTUPOBAHUE B 3JIEKTPOHHBIX
Ta0JIMIax

JUTSL pEIIICHUS THITOBBIX 3a/1a4 B paboTe

C DJICKTPOHHBIMH TAOJIUIIAMH.
BBISBIATE 00III€e U pa3Iuirsl B pa3HbIX
IPOTPaMMHBIX TIPOAYKTaX,
npeIHa3HAYCHHBIX TSI PEIICHHUS OTHOTO
KJ1acca (pa3HbIX KJIacCOB) 3a7a4 B paboTe
C 3JICKTPOHHBIMH TaOJIUIIAMHU.
PenaktupoBats 1 popmMaTupoBaTh
AJIEKTPOHHBIE TAOJHIIBI.
AHanM3upoBaTh U BU3YaIN3UPOBAThH
JAaHHBIC B DJIEKTPOHHBIX TAOJIAIIAX.
BBITIONTHSATE B 3JIEKTPOHHBIX TabIUIIaX
pacyeTsl 10 BBOJIMMBIM IT0JIH30BaTEIEM
dhopMyIIaM ¢ UCIIOJIH30BaHUEM
BCTPOCHHBIX (YHKIIUH.

OcCyIecTBIATh YUCICHHOES
MOJICTTUPOBAHUE B MPOCTHIX 3a/1a4ax

W3 Pa3IMYHBIX IPEIMETHBIX 00IaCTeH.
Ilpakmuueckue pabomur:

1. B600 oannuwix u popmyn, opopmenue
maoauywi.

2. Copmuposka u punvmpayus OaHHbIX
8 971eKMPOHHLIX MAOIUYAX.

3. Ilocmpoenue ouazpamm u epaguxos
8 971eKMPOHHBIX MAOIUYAX.

4. Bvinonnenue pacuemos no 6600UMbIM
noav3zoeamenem Qopmyniam
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C UCNONIL30BAHUEM BCMPOEHHBIX
dyuryuii.

5. Obpabomka borvuiux Habopos
OAHHDIX.

6. Yucnennoe mooenuposanue

8 9NEeKMPOHHLIX MAOIUYAX

4.2 | UadopmanmoHHbIC 1 Ponb nHGOpMAIIMOHHBIX TEXHOJIOTHIA PackpbIBaTh CMBICI M3y4aeMbIX TTOHSITHIA.
TEXHOJIOTHH B pa3BUTUH DKOHOMUKHU MHpa, cTpadbl, | O0cyXaaTh posib HHPOPMALIMOHHBIX
B COBPEMEHHOM perrioHa. OTKpbIThIE 00pa3oBaTeIbHbIE | TEXHOJIOIMH B COBPEMEHHOM MHUPE.
oOuiecTBe pecypchl. [Ipodeccun, cBa3aHHBIE OO0cy:x1aTh 3HaY€HUE OTKPBITHIX
¢ UH(POPMATHKOM 00pa3oBaTEILHBIX PECYPCOB
1 UH(GOPMAITMOHHBIMU TEXHOJIOTHSMH: | ¥ BO3MOKHOCTH UX MCIIOIb30BAHMS.
BeO-M3aiiHep, MpOrpaMMUCT, AHanu3upoBath NU(PPOBLIC HABBIKH,
pa3paboTUYNK MOOMITLHBIX MPUJIOKCHUM, | KOTOPHIMU JIOJKEH 00J1a1aTh BBIMTYCKHUK
TECTUPOBIIUK, APXUTEKTOP IIKOJIBI.
MIPOTPaMMHOT0 0OecTieYeHus, Nzyuats npodeccun, CBSI3aHHbBIE
CHEIUAIKCT 110 aHAINU3Y JAHHBIX, ¢ nH(OpMaATHKOH 1 MHPOPMAITMOHHBIMHU
CUCTEMHBIN aIMUHUCTPATOP TEXHOJIOTUSIMHU.

Ilpakmuueckue padomuwi:
1. Coz0anue npezenmayuu
o npogeccusx, ceazannvix ¢ UKT

Hroro no pazaeny 11
PesepBHOE Bpemst 1
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME
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NEPEYEHD (KOJUPUKATOP) PACIIPEJEJEHHBIX 11O KJIACCAM
IMPOBEPSIEMBIX TPEBOBAHUM K PE3YJIBTATAM OCBOEHUS
OCHOBHOU OBPA3OBATEJBHOM MTPOI'PAMMbBI OCHOBHOI'O
OBILIEI'O OBPA30OBAHMUS Y DJIEMEHTOB COJAEPXKAHUS

MO UHO®OPMATHUKE

B ¢denepanbHbiX UM peruoHaANBbHBIX MPOIEAYpaX OIEHKH KadyecTBa 0O0pa3oBaHUs
HCIIONIB3YETCs MepedyeHb (KOAU(PHUKATOP) paCHpeeICHHBIX MO KiaccaM MPOBEPSEMBIX
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHMS OCHOBHOM 0O0pa30BaTeIbHOW MPOTPaMMBbl
OCHOBHOTO 00111eT0 00pa30BaHus U 3JIEMEHTOB COJIEpKaHus o0 HH(OpMaTHKe.

7 KJIIACC

IIpoBepsiemble TPeOOBaAHUA K Pe3y/IbTATAM OCBOCHHMS OCHOBHOI 00pa30BaTe/1bLHOM
NPOrpaMMbl

Kon [IpoBepsieMble PEIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
IIPOBEPSIEMOTO o0pa30BaTebHOM IPOrpaMMBbl OCHOBHOTO O0IIETO 00pa30oBaHUs
pe3yJibTaTa
1 1o Teme «IludpoBas rpaMOTHOCTH
1.1 [losicHaTh Ha mpuUMepax CMBICH  TOHATUH  «UHMOpMaIHs,
«uH()OPMAIIMOHHBIM  Tporecey,  «oO0paboTka  HHQPOPMAIUNY,

«xpaHeHue nHpopmaIuny, «repeaada nHHOpMaITU»

1.2 [IpuBOINTH IPUMEPHI COBPEMEHHBIX YCTPOWCTB XPaHEHHUS U IIepelaun
uH(pOpMaIUK, CPABHUBATH UX KOJIMYECTBEHHBIE XapaKTEPUCTUKH

1.3 [TonmyyaTh ¥ WCHOIB30BaTh HHQPOPMAIUIO O XaPAKTEPUCTHKAX
MEPCOHAIBHOTO KOMITBIOTEPA U €T0 OCHOBHBIX dJIeMEHTax (IIpo1eccop,
OTIepaTUBHASI MMaMsITh, JOJTOBPEMEHHAs MaMsTh, YCTPOWCTBA BBOJIA —
BBIBOJIA)

1.4 COOTHOCUTH XapaKTEpUCTUKHA KOMIBIOTEPA C 3aJa4aMH, PEIIAEMBIMU
C €ro MOMOUIBIO

1.5 OpHeHTHPOBATbCS B UEPAPXUUECKOU CTPYKType (aijoBOM CHUCTEMBI
(3anmuchIBaTh NOJHOE M4 (haiina (kaTanora), nyTh K (paitiy (karanory)
M0 HWMEIOIIEMYCS ONMHUCaHUIO0 (HalJIOBOM CTPYKTYPhl HEKOTOPOTO
UH(GOPMAIITMOHHOTO HOCUTEJS)

1.6 PaGorate ¢ ¢aiinoBoit cHUCTEMOM TEPCOHAIBHOTO KOMIBIOTEpA
C UCTIOJIh30BaHUEM Ipaduyeckoro uHTEpdeiica: co3aaBarh (KOMUPOBATh,
nepeMeIiarh, MepeMMEHOBBIBATh, YAANATh W apXUBUPOBATh (aiijbl
Y KaTaJIOTH, UCTIOJb30BaTh aHTUBUPYCHYIO IPOTPAMMY )
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1.7 Hckate uHpopmanuto B VMHTEepHETE (B TOM 4YHCIE MO KIIIOUEBHIM
CJIOBaM, IO HM300PAKEHUIO), KPUTHUUECKH OTHOCUTBHCS K HaWJIEHHOU
uHpOpMallMi, OCO3HaBaTh ONACHOCTh JJIsl JIMYHOCTU MU oOuIecTBa
pacrpocTpaHeHHs] BpPEJOHOCHOW WHGOpPMAIMU, B TOM YHCTE
HKCTPEMUCTCKOTO U TEPPOPUCTUYECKOTO XapaKTepa

1.8 [ToHUMaTh CTPYKTYPY aJIpecoB BeO-peCypcoB
1.9 Hcnons30BaTh COBPEMEHHBIE CEPBUCH MHTEPHET-KOMMYHUKAITHIA
1.10 CobOmomath TpeOoBaHUS OE€30MACHON HKCIUTyaTallMi TEXHUYECKHUX

CPEACTB HH(OPMALMOHHBIX W KOMMYHUKALMOHHBIX TEXHOJIOTHH,
COOJII0/IaTh CETEBOM ITUKET, 0a30Bble HOPMbI HH(OPMAILIMOHHON ATUKH
U TpaBa Opu paboTe ¢ NPWIOKEHUSMU Ha JIOOBIX YCTPOMCTBAx
u B HurepHere, BbIOMpaTh Oe30macHbIE CTPATETHMM IOBEICHUS

B CETH
111 [IpumeHsATh MeTOAbl TPO(PHUIAKTUKNA HEraTUBHOTO BIIMSHUS CPENICTB
UH(GOPMAITMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHHA Ha 3I0pPOBHE
HOJIb30BaTENS
2 I[To Teme «TeopeTnueckue 0CHOBBI UHPOPMATUKI
2.1 KoaupoBaTh U JeKoaupoBaTh COOOIICHUS IO 3a/JaHHBIM IpaBUIIAM,

JEMOHCTPHUPOBATh MTOHUMAHUE OCHOBHBIX IPHUHIMIIOB KOAUPOBAHMS
UH(POPMAIMH Pa3IHYHON IPUPOJIBI (TEKCTOBOM, TpadUUeCKOM, ayIro-)

2.2 CpaBHUBaTh JUIMHBI COOOIICHHMM, 3alMMCAaHHBIX B  PA3TUYHBIX
andaBuTax, ONEPUPOBATH SIUHHUIIAMU U3MEPECHHS HH(POPMAITMOHHOTO
o0beMa ¥ CKOPOCTH TIepeaavr TaHHBIX

2.3 OneHuBaTh W CpaBHUBAThL pa3Mepbl TEKCTOBBIX, TpadUUECKUX,
3BYKOBBIX (haijIoB U BUACO(]AIIIOB

3 [To Teme «MHpOpMALIMOHHBIE TEXHOTIOTHID)
3.1 [IpencraBmsiTh  pe3yabTaThl  CBOCH  JEATEIBHOCTH B BHJC
CTPYKTYpPHUPOBAHHBIX WJUTIOCTPUPOBAHHBIX JTIOKYMEHTOB,

MYJIbTUMEIUNHBIX MPE3CHTALINN

IIpoBepsieMble 3J1eMEHTBI COAEPKAHUS

Kon [IpoBepsieMblii 3IEMEHT COJICPIKAHUS

1 Hudposas rpaMOTHOCTH

1.1 KommbroTep — yHHBEpCAIbHOE BHIYUCIUTEIBLHOE YCTPOMCTBO, paboTatoiiiee
no mnporpamme. THIIBI KOMIBIOTEPOB: NEPCOHAIBHBIE KOMIIBIOTEPHI,
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BCTPOCHHBIE KOMIIBIOTEPHI, CYNEPKOMIbIOTEPhl. MOOUIIbHBIE YCTPONCTBA.
Texanka 6€30MaCHOCTH U TIpaBuiIa pabOThl HA KOMITBIOTEPE

1.2

OcHOBHBIE KOMIIOHEHTBHI KOMIIbIOTEpa W HUX Ha3HaueHue. IIporeccop.
OnepatuBHass U JOJITOBPEMEHHAs MaMsTh. Y CTPOMCTBA BBOJIAa M BBIBOJA.
CeHcopHBIA  BBOJ, JAaTYMKA  MOOWJIBHBIX  YCTPOMCTB, CpEACTBa
OMOMETpUYECKON ayTeHTH(PUKAITUN

1.3

Hcropust pa3BUTUS KOMIIBIOTEPOB M MPOrPAMMHOIO  OOECIEUEHHS.
Iloxonenuss  komnbroTepoB.  COBpEMEHHBIE  TEHICHLIHMHM  PA3BUTHS
koMrbtoTepoB.  Cymnepkomnbiorepnl.  [lapanienbHble  BBIYMCICHHUS.
[lepconanbublil kKomnbroTep. [Ipolieccop U ero xapakTepucTUKH (TaKTOBas
4acToTa, pa3psaHocTh). OnepaTuBHas mamsaTh. JloJiroBpeMeHHasi MaMsTh.
VYerpoiictBa BBoa M BbIBOJA. OObEM XpaHUMBIX JAHHBIX (ONEepaTUBHAS
NaMATh KOMIIBIOTEPA, MKECTKUA JUCK M TBEPAOTENIBHBI HAKOIUTEINb,
MOCTOSIHHAS TaMSTh CMapT(OHA) U CKOPOCTh JOCTYIIA IJIs1 Pa3IMYHbIX BUJIOB
HOCHUTEJIEH

1.4

[Iporpammuoe oOecrieueHue KoMmibioTepa. [IpukiiagHoe mporpaMMHOE
obecrieuenue. CucremHoe rmnporpamMmmHoe oOecriedyeHue. Cucrtembl
nporpammupoBanus. [IpaBoBast oxpaHa mporpaMm U JaHHBIX. becruiatabie n
yCIIOBHO-0ecIuiaTHbie mporpaMmbl. CBOOOIHOE TPOrpaMMHOE 0O0ECTICUeHHE

1.5

@aiinel w  manka (katajgoru). Tunbl  ¢ainoB. CaolictBa  (hailyios.
XapaktepHble pa3Mepbl (ailioB pa3IMUYHBIX THUIIOB (CTpaHUIlA TEKCTa,
AJIEKTpOHHAss  KHura, (Qororpadus, 3amuch TIECHU, BUJICOKIIHUII,
MOJIHOMETPAKHBIN (HUITHM)

1.6

[Tpuntunel moctpoenus ¢ainnossix cucteM. [lonmHoe ums daiina (mankw,
karanora). [lyTe k ¢ainy (mamnke, karaaory)

1.7

QaitnoBbiii MeHemxkep. Pabora ¢ ¢aiimamMu M mankamu (KaTaJoramu):
CO3/1aHHE, KOINHMPOBAaHME, IEpEMEIICHUE, MEPEUMEHOBAHWE W YJaJCHUE
daiinoB u namnok (karanoros). [louck ¢ainoB cpeacTBamu onepanyoHHON
CHUCTEMBI

1.8

ApxuBanus 1aHHbIX. Mcionb30BaHue MpOrpaMM-apXUBaTOPOB

1.9

KomnproTepHsie BUPYCHI U ApYryMe BpEIOHOCHBIE MporpaMMel. [IporpaMmesl
IUIs 3aIUTHI OT BUPYCOB

1.10

O0benunenne KomMneloTepoB B ceTh. CeTh UHTEpHET. BeO-cTpanuia, Beo-
cant. CtpykTypa aapecoB BeO-pecypcoB. bpaysep. [louckoBbie cucTemsl.
[Touck wHbOpMaMK TO KIOUYEBBIM CIIOBaM M TI0 HW300PaKECHHUIO.
JloctoBepHOCTH MH(pOPMALINH, TTOTyYeHHOU U3 MHTepHeTa

1.11

CoBpeMeHHbIE CepBUCH UHTEPHET-KOMMYHHUKAITUIA
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1.12

CereBoil 3TuKeT, 0a30Bble HOPMbI HMH(MOPMAIIMOHHOW S3TUKM U TpaBa
npu padore B ceru HWurteprer. Crpareruu 0€30MacHOTO IOBEICHUS
B HTepHeTe

Teopernyeckre OCHOBBI HHPOPMATUKU

2.1

Nudopmans — OJHO U3 OCHOBHBIX TMOHSATHH COBPEMEHHON HAayKH.
Wupopmanys Kak CBENEHUs, NpPeJHA3HAYECHHbIE JUISI  BOCHPHATHS
YeJI0BEKOM, U MH(OPMAaLKA KaK JaHHbIE, KOTOPbIE MOTYT ObITh 00pabOTaHbI
ABTOMATHU3UPOBAHHOM CHCTEMOU

2.2

JIUCKPETHOCTh aHHBIX. BO3MOXXHOCTH ONMUCAHUSI HEMPEPBHIBHBIX 0OHEKTOB
U TPOLECCOB C IMOMOULIBIO JUCKPETHBIX JaHHbIX. MHQOpMalnuroHHbIE
IIPOLECCHl — IIPOLECCHI, CBSI3aHHBIE C XPaHEHHEM, MpeoOpa3oBaHUEM
U IIepefavye JaHHbIX

2.3

CumBon. Aundasur. MomHocts andasuta. PazHooOpasue  SI3bIKOB
u andaButoB. EcrecTBeHHble W (popmanbHbIC SI3bIKA. AJ(ABUT TEKCTOB
Ha pycckoMm s3bike. JIBonunslid andaBut. KomnuecTBo BCEBO3ZMOMKHBIX CIIOB
(K0mOBBIX KOMOWHAIMK) (DUKCUPOBAHHOW IJIWHBI B JIBOMYHOM aj(aBuTe.
[IpeobpazoBanue 1r060r0 andasuta K JBOUYHOMY. KOTHUYECTBO pa3IMuHbIX
c10B (PUKCUPOBAHHOM JTMHBI B ajipaBUTE ONMPEICTICHHOW MOITHOCTH

2.4

KoaunpoBanue cuMBOIOB OJHOTO ajdaBuTa C MOMOIIBIO KOJOBBIX CIIOB
B Jpyrom andaBuTe, KOJI0Bas Ta0iuIla, TEKOIUPOBAHHE

2.5

JBonmunblii kox. IlpenacraBiieHMe HaHHBIX B KOMIIBIOTEPE KaK TEKCTOB
B JIBOUYHOM aJipaBuTE

2.6

Nudopmarnmonueiii 00beM JaHHBIX. bBUT — MUHHMaNbHAs €AUHUIIA
KOJM4YecTBa MH(OpMAIUU — NBOUYHBIN pa3psia. baiit, kuinoOalT, Merabair,
rura0ant

2.7

CkopocTh mepefayu JaHHbIX. EJAMHUIBI CKOPOCTH Tepelaud JTaHHBIX.
Uckaxxenne napopMaiuu rnpu nepegaye

2.8

KomupoBanne TtekcroB. PaBHOMepHbIi koxa. HepaBHOMEpHBI KOJ.
Komuposka ASCII. Bocebmubutabie koaupoBku. [loHsSTHE O KOIUPOBKAX
UNICODE. [lexoaupoBaHue COOOIIEHNN ¢ UCTIOJIH30BAHHUEM PABHOMEPHOTO
1 HepaBHOMEpPHOTO Kojna. Mubopmarmonnsiii 00beM TeKCTa

2.9

OO6mee npencraBieHue o MUGPOBOM MPEACTABICHUU ayJIHMOBU3YaIbHbIX
U JIpyTUX HEMpephIiBHBIX HaHHBIX. KogupoBanwue 1sera. [[BeToBBIC MOIETH.
Mopens RGB. I'mybuna konupoBanusi. [Tanutpa

2.10

PactpoBoe u BekTOpHOE mnpeacTaBieHre n3oopaxkenuid. [lukcens. Ouenka
uH(popMaIrmoHHOTO O0BeMa TpadUUecKUX JaHHBIX [JIsI PACTPOBOTO
U300paKEHUS
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2.11

Koauposanwue 3Byka. Pa3psaHocts u yactora guckperusanuu. Konmuecto
kaHajioB 3amucu. OlleHKa KOJWYECTBEHHBIX MapaMeTpPOB, CBA3AHHBIX
C IPEACTaBICHUEM U XPAHEHUEM 3BYKOBBIX (haiijioB

HNupopmaninoHHbIE TEXHOIOTUU

3.1

TexkcToBbIE TOKYMEHTHI U MX CTPYKTYPHBIE 3JEMEHTHI (CTpaHuIla, ad3ail,
CTpPOKa, CJIOBO, CUMBOJI)

3.2

TexkcToBBI MpolieccOp — HMHCTPYMEHT CO3/IaHusA, pEIaKTUPOBaHUS
u ¢popmarupoBaHus TekcToB. [IpaBuna Habopa Tekcra

3.3

PenaktupoBanue Ttexcra. CoiictBa cumBosioB. lpudt. Tumnsr mpudrton
(pyOunienble, ¢ 3aceykamu, MOHOIIMpPUHHBIE). [lomyXHpHOE W KypCHUBHOE
HauepTanue. CBoiicTBa a03alleB: rpaHUIlbl, a03allHbI OTCTYI, UHTEpPBAJ,
BbIpaBHUBaHue. CtuiieBoe (hopMaTHUpOBaHUE

3.4

CrpykrypupoBanue uHGOpPMAIMM C TIOMOIIbIO CHUCKOB W  TaOJMII.
MHuoroypoBHeBbIe cliuckH. [[oO6aBieHne TabIuIl B TEKCTOBBIE TOKYMEHTHI

3.5

BcraBka n3o0pakeHuil B TEKCTOBbIE JOKYMEHThI. O0TeKaHue U300pakeHu i
TEKCTOM. BKiItOUeHue B TEKCTOBBIN TOKYMEHT AuarpaMm U (GopmyJ

3.6

[TapameTpsl cTpaHuilbl, HyMepanus crpanuil. JloOaBiieHHE B JOKYMEHT
KOJIOHTUTYJIOB, CCBUIOK

3.7

IIpoBepka mpaBonucanus. PacctaHoBka mnepeHOCOB. ['0j10coBOM BBOA
Tekcra. OnTu4eckoe pacro3HaBaHuE TeKcTa. KoMIbIOTEpHBIN MEpeBO.
Ucnons3oBanue cepBucoB cetu MuTepHeT 1151 00paboTKH TeKCTa

3.8

3HaKOMCTBO ¢ rpaduyecKUMH peJakTopamu. PacTpoBble pUCYHKH.
Hcnonbs3oBanue rpa@uueckux NpUMHUTHBOB

3.9

Omnepanuy penakTHpoBaHHs TpahUIECKUX OOBEKTOB, B TOM YHCIIE
midpoBeIx  poTorpaduii: H3MEHEHHE pa3Mmepa, o0Ope3ka, IOBOPOT,
oTpaxkeHue, pabora ¢ oOjacTsIMU (BBIAEICHUE, KOIMHUPOBAHUE, 3aJIMBKa
I[BETOM), KOPPEKIHUS [[BETA, IPKOCTH U KOHTPACTHOCTH

3.10

Bextopnas rpaduka. Co3naHue BEKTOPHBIX PHUCYHKOB BCTPOEHHBIMU
CpelicTBaMH TEKCTOBOTO MPOLIECCOpa WU IPYTUX MPOorpamm (MPUII0KEHUN).
Jlo6GaBieHne BEKTOPHBIX PUCYHKOB B JOKYMEHTBI

3.11

[ToaroToBka MmybpTUMETUNHBIX pe3eHTanui. Craiia. JlobaBieHue Ha ciaiia
TeKCTa U u3o0paxeHuid. Pabora ¢ HECKOJIBKUMHU CllaiiiaMu

3.12

JloGaByienre Ha  claiijy  ay[UOBU3yaJIbHBIX  JAaHHBIX. AHHMAIUS.
IM'uniepccepuku
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8 KVIACC
IIpoBepsieMble TPeOOBAHUSA K pPe3yJibTATAM OCBOCHHMSI OCHOBHOI 00pa30BaTeIbHOM
NPOrpamMmMbl
Kog [IpoBepsiemble IPEeIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
IPOBEPSIEMOTO 00pa3oBaTenbHOM MPOorpaMMbl OCHOBHOT'O OOIIET0 00pa3oBaHus
pe3ynbTara
1 [To Teme «TeopeTnueckue OCHOBBI HHPOPMATUKIY
1.1 [losicHaTh Ha mpuUMepax pa3Iuyusi MEXAY MO3UIMOHHBIMU
Y HETIO3UIIMOHHBIMU CUCTEMaMU CUUCIICHUS
1.2 3anuceiBaTh U cpaBHUBATH Lenble yncia oT 0 no 1024 B paznnuHbIX
MO3UIIMOHHBIX CHCTEMaxX CYHCiIeHUus (C ocHoBaHusiMH 2, 8, 16),
BBITIOJIHATH apu(METUUECKHUE OTlepaliuy HaJl HUMU
1.3 PackpblBaThb CMBICT TOHSITUM  «BBICKA3bIBAHUE», «JIOTUYECKAS
omnepanusy», «JIOTHIECKOE BEIPAKEHUE»
1.4 3anuchiBaTh  JIOTUYECKHE  BBIPAXKEHUS €  HCIOJIb30BAaHUEM
JU3BIOHKIIMY, KOHBIOHKIIMA U OTPHULIAHUS, OMPEACNISITh UCTUHHOCTD
JIOTUYECKUX BBIPAXKEHUM, €CJIM HM3BECTHHI 3HAYCHUS HCTUHHOCTH
BXOJSIIUX B HEr0 IEPEMEHHBIX, CTPOUTH TAOJMIIBI MCTUHHOCTH
JUJISL IOTUYECKUX BBIPAKECHUN
2 [To Teme «ATOPUTMBI U IPOTPAMMUPOBAHKE)
2.1 PackpblBaTh  CMBICT  TOHSATUNA  «HUCHOJHUTEIbY,  «aJTOPUTM»,
«IporpaMmay, TOHUMAs pa3HUIy MEXKAYy YIOTPeOJICHHEM HTHUX
TEPMUHOB B OOBIZICHHOM pe4r 1 B MHPOPMATHUKE
2.2 OnuceIBaTh JITOPUTM PEIIEHUS 3aJa4l Pa3IuYHBIMU CIIOCO0aMH,
B TOM YHCJI€ B BUJI€ OJIOK-CXEMBbI
2.3 CocTaBisTh, BBINOJHATH BPYYHYIO M Ha KOMIIBIOTEPE HECIIOKHbBIC
aJITOPUTMBI C UCIIOJIb30BAaHUEM BETBIICHUU U ITUKIIOB JIJIs1 YIIPABICHUS
UCIIOJTHUTEIISIMU
24 Hcnonb30BaTh KOHCTAHTBl M IEPEMEHHBIE PA3JIMYHBIX THIIOB
(4MCIIOBBIX, JOTUYECKUX, CUMBOJIbHBIX), a TaKXXE COJEpKaIlUe X
BBIPAKEHUS, UCTOJIb30BaTh ONEPATOP MPUCBAUBAHUS
2.5 Hcnonb3oBaTh npu pa3paboTKe MPOTpaMM JIOTUYECKUE 3HAYCHUS,
OTepaluy U BhIpaKEHUS C HUMU
2.6 AHaIM3UPOBaTh  MPEIJIOKEHHBIE  QJITOPUTMBI, B TOM  YHCIIE

ONPEAENATh, KAKUE PE3YIbTATHI BO3MOKHBI IPH 33JaHHOM MHOXKECTBE
UCXOIHBIX 3HAYCHUI
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2.7

Co3naBatb W OTJI@XUBATh MPOrpaMMbl Ha OJIHOM U3 SI3BIKOB
nporpammupoBanus (Python, C++, Tlackans, Java, C#, IlIkonabHBIM
AnroputMudecKuid SI3bIK), peaqu3ylolue HECIO0XKHBIE alrOPUTMBI
00pabOTKM  YHUCJIOBBIX JIaHHBIX C  HCIOJB30BAaHUEM  IIMKJIOB
U BETBJICHUW, B TOM YHUCIE PEATU3YIOIIME MPOBEPKY ACIUMOCTH
OJIHOTO WEJOr0 4YWcia Ha APYyroe, MPOBEPKY HATYPAIbHOIO Yucia

Ha MPOCTOTY, BbIAETIEHUS IU(P U3 HATypaITbHOTO YHCIIa

IIpoBepsiembie Y1eMEHTHI COEPIKAHUS

Kon [IpoBepsieMblid AIIEMEHT COJEPKAHUS
1 Teopernyeckre OCHOBbI HHPOPMATUKU

1.1 Hemno3unmonnble ¥ TMO3UIMOHHBIE CHUCTEMBbl cuuclieHus. AudaBur.
OcHoBanue. Pa3Bepuytas popma 3anucu uucna. [lepeBon B AeCATUUHYIO
CUCTEMY YHCEJI, 3aMMCAaHHBIX B IPYTUX CUCTEMAX CUUCIECHUS

1.2 Pumckas cuctema cuncienus

1.3 JIBonuHasi cuctema cuucienus. [lepeBon menbix yucen B mpexaenax oT O
no 1024 B nBOWYHYIO CHCTEMY cuuclieHHs. BocbMepuuHas cucrema
cuucienus. llepeBoj uucen M3 BOCBMEPUYHOM CHUCTEMBbI B JIBOMYHYIO
U JeCATUYHYI0 cuctemMbl u oOpatHo. IlllecTHamuarepuynas cucrema
cuucienus. [lepeBoa uncen U3 MeECTHAAIATEPUYHON CUCTEMBI B JBOMYHYIO,
BOCBMEPUYHYIO U ACCATUYHYIO CUCTEMBI U 0OpPaTHO

1.4 ApudmeTrrnyeckue onepanuu B JBOUYHON CUCTEME CUUCIICHUS

1.5 Jlormyeckue BbICKa3blBaHUA. JIOormueckne 3HAYEHUS BBICKA3bIBAHUM.
DnieMEHTapHble M COCTaBHBIC BbICKa3biBaHUsA. Jlormueckue onepanuu:
«» (KOHBIOHKIMS, JIOTHYECKOE YMHOXKEHHE), <«WIN» (AU3BIOHKIIUS,
JIOTUYECKOE CIIOXKEHUE), «He» (Jormdueckoe otpunanue). I[Ipuopurer
Jorvueckux  omeparui.  OmnpeneneHUe  UCTUHHOCTH — COCTABHOTO
BBICKA3bIBaHUS MPHU U3BECTHBIX 3HAYEHUSAX HUCTUHHOCTU BXOJAIIUX B HETO
AJIEMEHTAPHBIX BbICKA3bIBAHUI

1.6 Jlornueckne BbIpaxkeHus. I[IpaBwia 3anmucu  JIOTMUECKHUX BBIPAKECHUMU.
[TocTpoeHue TaGaUI] UICTUHHOCTU JIOTUYECKUX BhIpaKECHUHN

1.7 Jlorndyeckue  3JI€MEHThI. 3HAKOMCTBO C  JIOTHYECKMMH  OCHOBAMH
KOMIIbIOTEpA

2 AJNTOPUTMBI U TPOTPAMMUPOBAHUE
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2.1

IlonsiTue aJropuTtma. Hcnonaurenn AJITOPUTMOB. AJII‘OpI/ITM KaK IlJIaH
YHpaBJICHUA UCITOJIHUTCIICM

2.2

CgoiictBa anroputma. CriocoObl 3amucu aaroputMa (CJIOBECHBIN, B BUIE
0JIOK-CXEMBI, MPOrpaMma)

2.3

AsnroputmMu4ecKue KOHCTpyKIMHU. KOHCTpyKIMs «cinenoBanuey. JINHENHbBIN
anroput™M. OrpaHHYEHHOCTh JIMHEHHBIX QJITOPUTMOB: HEBO3MOXHOCTb
MPEAYCMOTPETh  3aBUCUMOCTb  IOCJIENOBATENIBHOCTH  BBIMOJIHAEMBIX
JNEUCTBUM OT UCXOJIHBIX JTAHHBIX

2.4

KOHCTPYKHI/IH «BCTBJICHHUC)»:. IIOJHAA KW HCIIOJIHAasA (l)OpMI)I. Brimonnenue
W HCBBIINIOJIHCHUC YCJIOBUSA (I/ICTI/IHHOCTB Hn JIOXKHOCTb BBICKEBBIB&HI/IH).
HpOCTBIe 1 COCTAaBHLIC YCIIOBHA

2.5

KOHCprKHI/IH (IIOBTOPCHHCH: HUKIIbI C 3alaHHBIM 4YHCJIOM HOBTOpCHI/Iﬁ,
C YCJIOBHCM BBLIIIOJIHCHUSA, C HepeMeHHOﬁ OUKJIa

2.6

Pazpabotka 11 (popMabHOTO HCIOTHUTENS adropuT™Ma, MPUBOASIIETO
K TpeOyeMoMy pe3yibTaTy MpU KOHKPETHBIX UCXOMHBIX JaHHBIX. Pa3paboTka
HECJIO)KHBIX aJTOPUTMOB C MCIHOJIb30BAaHUEM IMKJIOB W BETBICHWUW IS
yopaBieHus (OPMAIBHBIMUA HCIIOJIHUTENISIMHA. BBITIOTHEHWE alTrOpUTMOB
BPYYHYI0O M Ha KommbloTepe. CHHTAaKCHUECKHE U JIOTHUYECKHE OIIMOKHU.
Otkasbl

2.7

Azpik  mporpammupoBanusi  (Python, C++, Java, C#, IIkonbHbIi
Anroputmudeckuii f3pik). CucremMa mporpaMMUpPOBAHUS: PEAAKTOP TEKCTa
MpOTrpaMm, TPAHCIISITOP, OTJIATUUK

2.8

[lepemennas: tum, umsi, 3HaueHue. Llenpie, BEECTBEHHbIC U CUMBOJILHBIC
IEPEMEHHBIE

2.9

Onepatop mnpucBauBaHus. ApUPMETHUYECKUE BBIPAKEHHUS U TOPAIOK HX
BblYMCIeHHs. Onepanuy ¢ LENbIMA YUCIaMU: LEJIOYUCICHHOE JCIICHHUE,
OCTaToK OT AcsieHus. [ IpoBepka genumMocTr 0JHOTO LEJI0ro YUCIIa Ha APYroe

2.10

BerBnenus. CocraBHble yCIOBHS (3alUCh JIOTMYECKUX BBIPAKEHUU
Ha H3y4aeMOM A3BbIKE IporpammupoBaHus). HaxokneHue MuHHMYyMa
U MakCMMyMa W3 JIBYX, TPEX M YEThIpeX 4ucell. PelieHne KBaIpaTHOIO
YPAaBHEHHSI, UMEIOIIETO BEIIECTBEHHBIE KOPHU

211

JunamoroBasi oOTJagKka MPOrpaMM: IIONIATOBOE BBIMOJHEHUE, MPOCMOTP
3HAYCHUHN BEJIMYMH, OTJIQJIOYHBIN BBIBOJ, BEHIOOP TOYKH OCTaHOBA

212

Huxn c ycmoBuem. Anroput™m EBkiupa mjisi HaXOXKIEHUS HAMOOJIBILIETO
oOIero JAenuTenss JBYX HAaTypaJbHBIX uucen. Pa3Ouenue 3amucu
HaTypaJIbHOTO YHCJa B MO3WIMOHHOW CUCTEME C OCHOBAaHHWEM, MEHBIIUM
uiu paBHbIM 10, Ha OTAEIBHBIE ITUMPHI
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2.13 | Hukn ¢ mepeMeHHOW. ANTOPUTMBI MPOBEPKH ACTUMOCTH OJHOTO ILIEJIOT0
qucia Ha Ipyroe, IpoBEepKU HATypaIbHOI'O YUCIIa Ha IPOCTOTY

2.14 | ObpaboTka CUMBOJBHBIX TaHHBIX. CUMBOJIBbHBIE (CTPOKOBBIC) IEPEMEHHBIE.
[TocumBonpHast 00paboTka cTpok. [logcueT 4acTOTH MOSIBICHUS CHMBOJA
B cTpoke. Berpoennsie GyHKIMU A1t 00pabOTKU CTPOK

2.15 | Onpenenenue BO3MOXKHBIX pe3yIbTaTOB paOOTHI aNrOpUTMa IpU 3aJaHHOM

MHOKECTBE BXOJIHBIX TAHHBIX, OIPEIEIICHNE BO3ZMOKHBIX BXOJHBIX TaHHBIX,
MIPUBOJAIINX K TAaHHOMY PE3YJIbTaTy
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9 KJIACC
IIpoBepsieMble TPeOOBAHUSA K pPe3yJibTATAM OCBOCHHMSI OCHOBHOI 00pa30BaTeIbHOM
NpOrpaMmbl
Kon [IpoBepsiemblie MpeAMETHBIE PE3YIBTATHI OCBOEHUSI OCHOBHOM
IIPOBEPSEMOTO o0pa30BaTeNbHOM MPOrpaMMBbl OCHOBHOTO OOIIETO0 00pa30BaHMUs
pe3yJnbTara
1 ITo reme «IludpoBas rpaMOTHOCTH

1.1 Hcnonb3oBaTh COBPEMEHHBIE HHTEPHET-CEPBUCHI (B TOM 4YHUCIE
KOMMYHUKAIIMOHHBIE CEPBUCHI, OO0JauHbIC XPAaHWIWINA JIaHHBIX,
OHJIAWH-TIPOrpaMMBbl (TEKCTOBbIE U Tpaduueckue peaakTopbl, CPebl
pa3paboTKM) B yueOHOM U MOBCEIHEBHOM JESATEILHOCTH

1.2 [IpuBoauTh  TpPUMEPHI  HUCIHOJB30BaHUS  TreOMH(GOPMAIIMOHHBIX
CEpPBHUCOB, CEPBUCOB TOCYIapCTBEHHBIX YCIyr, 00pa30BaTeIbHbIX
cepBucoB MHTepHeTa B yueOHOM U TOBCEHEBHOM JIEATEILHOCTH

1.3 Hcnonb30BaTh pa3ivYHbIE CPEACTBA 3alIUThl OT BPEIOHOCHOTO
IPOTrPaMMHOTO oOecrieueHus, 3aIIMIIATh NEPCOHATIBHYIO
uHOpMAIIMI0O OT  HECAaHKIIMOHUPOBAHHOTO  JIOCTYNla U  €ro
MOCJEACTBUN (pa3rialieHus, MOJAMEHBI, YTPAThl JJAHHBIX) C YYETOM
OCHOBHBIX  TEXHOJOTMYECKUX U  COIUAIBHO-TICUXOJIOTHYECKUX
aCIMeKTOB MCIOJIb30BaHUsI ceTu HTepHeT (ceTeBass aHOHMMHOCTD,
u(poBoii ciell, ayTeHTUYHOCTh CYOBEKTOB U PECYPCOB, OMACHOCTh
BpPEJIOHOCHOTO KO/J1a)

1.4 Pacrio3naBaTh TOMBITKM U TPEAYyNpeXKIaTb BOBIECYEHUE CeOs
U OKPY>KAIOIINX B JECTPYKTUBHBIC U KPUMHUHAIBHBIE (DOPMBI CETEBOU
aKTUBHOCTH (B TOM uuciie KUOepOyIUIUHT, (DUIITIHT)

2 [To reme «TeopeTnyueckre OCHOBBI HH(DOPMATHUKID)

2.1 PackpblBaThb CMBICT TMOHATHA  «MOJAENbB», «MOAECIUPOBAHUEY,
OMpEeNeNaTh BHUILI MOJINeH, OIICHUBATh aJCKBAaTHOCTh MOJICIIH
MOJEIUPYEMOMY OOBEKTY U TIEJISIM MOJICTUPOBAHUS

2.2 Hcnonb3oBath rpadbl ¥ AEPEBHS 711 MOACIUPOBAHUS CHCTEM CETEBOM
U UEPAPXUUECKON CTPYKTYpbI, HAXOAUTH KpaTyalllinii myTh B rpade

3 [To Teme «ANTOPUTMBI U TIPOTPAMMHUPOBAHUE)

3.1 Pa3buBaTh 3amaun Ha MOM3a/a4d, COCTABJIATh, BHITIOJHITH BPYUHYIO
W Ha KOMIBIOTEPE HECJIOXKHbBIE aJrOPUTMbl C HCIOJIb30BaHUEM
BETBJICHU, IUKJIOB M BCIIOMOTATEILHBIX AJITOPUTMOB JIJISl YIIPABJICHHUSI
UCIIOJIHUTEISIMU
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3.2

CocTaBnsTh M OTJQXHBATh MPOTPAMMBI, PEATU3YIONINE THUIIOBBIC
aJITOPUTMBI 00paboTKHn YHCJIOBBIX IIOCJIEI0BATEILHOCTEH
WIM OJHOMEPHBIX YHCJIOBBIX MAacCHBOB (ITOMCK MaKCHMYMOB,
MUHAMYMOB, CYMMBI HWJIM KOJHMYECTBA JJIEMEHTOB C 3aJaHHBIMH
CBOMCTBaMHM) Ha OJHOM U3 A3BIKOB IporpammupoBanus (Python, C++,
[Tackansb, Java, C#, [lIkonpHbII AdropuTMudecKuid SA3bIK)

ITo Teme «I/IH(bOpMaHI/IOHHBIC TCXHOJIOT'HNH

4.1

Beibuparh cnoco0 TpeAcTaBiCHHWS JaHHBIX B COOTBETCTBHH
C MOCTABJICHHOW 3ajiauel (TaOJuIlbl, CXeMbI, rpadUKu, JUarpamMMbl)
C WCIIOJB30BAaHUEM COOTBETCTBYIONIUX MPOTPAMMHBEIX CPEICTB
00pabOTKH JTAaHHBIX

4.2

Hcmonb30BaTh 3JEKTPOHHBIC TaOIUIBI JJI1 OOpabOTKH, aHaiu3a
Y BHU3yaJIM3allMU YKCJIOBBIX JAHHBIX, B TOM YHCII€ C BbIJCICHUEM
nyara3oHa TaOmuIbBl W YHOPSAOYMBAaHHWEM (COPTHPOBKOI) €ro
AJIEMEHTOB

4.3

Co3naBaTh W TPUMEHATH B OJEKTPOHHBIX TaOIUIAX (OPMYJIBI
JUIL PacyeToB C MCIOJb30BAHUEM BCTPOEHHBIX apU(PMETHUECKUX
byHKIUA (CyMMHpOBaHME U TIOJCYET 3HAYCHUH, OTBEUYAOIINX
3aJaHHOMY  YCJIOBHIO, cpenHee apupMeTHIECKOE, TIONCK
MaKCHMaJIbHOTO W  MHHHMMaJIbHOTO  3HA4YCHHs), aOCOJFOTHOM,
OTHOCHUTEJIbHOM, CMEIIAHHOW aJpecaiuu

4.4

Hcronp30Barhb AJICKTPOHHBIC TAOJIULIBI TUTS YUCJIEHHOTO
MOJICJIUPOBAHUS B MPOCTBIX 3aJadyaX M3 pPa3HbIX MPEIMETHBIX
o0acren

ITpoBepsieMble 3J1eMEHTHI COAEPKAHUS

Kon

ITpoBepsieMblil 3JIEMEHT COAECPKAHUS

1

[Mudposas rpaMOTHOCTH

1.1

['mo6anbnas cets MuTepuer. [P-anpeca y3noB. CeTeBoe XxpaHEeHUE TaHHBIX.
Metonbsl HMHAMBUAYAIBHOTO M KOJUIEKTUBHOTO Pa3MELICHUSI HOBOWU
undpopmaruu B MHTepHere. bonbimme maHHble (MHTEpHET-AaHHBIC,
B YACTHOCTH JJAHHBIE COIMATILHBIX CETEH)

1.2

[Tonstue 06 mHDOpMAIMOHHON 0€30MacCHOCTU. YTPOo3bl HH(POPMAITMOHHOM
0e3o0macHOCTH Npu padoTe B TI100aTBHON CETH U METO/IbI IPOTUBOACHCTBHS
uM. [IpaBuna Oe3onacHol ayreHTU(UKAIMU. 3alUTa JUYHOU MHOOPMALINH
B cetu MHrepHer. be3omacHele cTparernn noseneHus B cetu MHTepHeT.
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[IpenynpexaeHnue BoBI€UEHUS B AECTPYKTUBHBIE U KPUMHHAIBHBIE (DOPMBI
CETEeBOW aKTUBHOCTH (KHMOEpOYIITHHT, GUIIHMHT U IpyTrHe Gopmbl)

1.3

Bungsr NesATEeIbHOCTH B HNutepnere. NHTEpHET-CEPBUCHL:
KOMMYHHUKAIIMOHHBIE CEPBUCHI (ITOUTOBAs CIIyk0a, BUJ1€0-KOH(EPEHII-CBSI3b
U IpyTHUE), CIPaBOYHbIE CITYKObI (KapThl, paCUCAHUS U IPYTHUE), TOUCKOBBIE
CIIy>KOBbI, CITy>kKObl OOHOBIJICHUSI MPOTPAMMHOTO OOECNEUYeHHS W JPYyTHUe
ciykObl. CepBUCBI TOCYIAapCTBEHHbIX ycayr. OOnauHble XpaHUIHILA
naHHbIX. CpecTBa COBMECTHON pa3pabOTKU JOKYMEHTOB (OHJIAHH-O(UCHI).
[IporpamMmMHOe obecrieueHHne Kak BEO-CEpPBHUC: OHJIAMHOBBIE TEKCTOBBIE
U rpauuecKue pelakTophl, Cpeabl pa3pabOTKU MPOrpamMm

Teopernyeckrue 0CHOBBI UHPOPMATUKU

2.1

Monens. 3anaun, pemaemMble ¢ TOMOLIbI0 MoaenupoBanus. Knaccugpukanuu
Mozened. MarepuanbHble (HAaTypHble) M HMHQOPMALMOHHBIE MOACIIH.
HenpepsiBHbIE 1 quCKpeTHBIE MoJenu. MimutanmonHsle Moaenu. Mrpossie
mozienu. O1eHKa COOTBETCTBUS MOJIETTH MOJIEIUPYEMOMY OOBEKTY U LENISIM
MO/IETUPOBAHUS

2.2

TabnmunbIe MOACIIHN. Ta6JII/II_[a KaK IIPCACTAaBJICHUC OTHOIICHUA

2.3

baszel ganubpix. OTOOp B TabiuIle CTPOK, YIOBJIETBOPSIONIMX 33JaHHOMY
YCIIOBHUIO

2.4

I'pad. Bepmmna, pedpo, mytb. OpueHTUPOBAaHHBIE U HEOPUEHTUPOBAHHBIC
rpadsl. J[nuna (Bec) pebpa. Becoas matpuna rpada. ynuHa nyta Mexay
BepminHamMu rpada. Ilouck ontumansHOoro mytd B rpade. HavanpHas
BepUIMHA (MCTOYHHMK) M KOHEYHas BepIIMHA (CTOK) B OPUEHTUPOBAHHOM
rpade. Boluncienue konuuecTBa MyTed B HANpPaBJIEHHOM AalMKINYECKOM

rpade

2.5

HepeBo. Kopens, Bepmmna (y3en), JUCT, pedpo (myra) aepea. Bwicora
nepesa. IlommepeBo. Ilpumepsr wucnonb3oBanus jaepeBbeB. Ilepebop
BApUAHTOB C MOMOIIBIO IepeBa

2.6

[TonsiTie MaTemaTHyeckoW Mojenu. 3ajadd, peliaeMble C IOMOIIBIO
MaTEeMaTU4E€CKOTO (KOMITBIOTEPHOTO) MOJIETTUPOBAHMUSL. Otnuune
MAaTEMATUYECKOM MOJEIH OT HATypHOM MOJEIM U OT CIIOBECHOIO
(JIuTepaTypHOTO) ONUCAHUS OOBEKTA

2.7

OTansl KOMIIBIOTCPHOI'O MOACIUPOBAHUA: IIOCTAHOBKA 3a/la4M, IIOCTPOCHHUC
MaTeMaTH4YEeCKOMN MOJCIHU, IIporpaMMHas pcalu3alus, TCCTUPOBAHUC,
IMPOBCACHUC KOMIIBIOTCPHOI'O JSKCIICPUMCHTA, aHAJIN3 Cro pce3yJjibTaToB,
YTOYHCHUC MOACIIN

AJITOpPUTMBI U TPOTPAaMMHUPOBAHUE
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3.1

Pa3Ouenue 3amaun Ha noa3agaund. CocTaBieHHE aJTOPUTMOB U MPOTPaMM
C MCIIOJIb30BAaHUEM BETBJICHUH, LIMKJIOB M BCIIOMOTATENbHBIX aJITOPUTMOB
JUTSL YIIPaBJIEHUS UCIIOJIHUTEIEM WM IPYTUMHU UCTIOJTHUTEISIMH

3.2

Tabnuunbie BenuuuHbl (MaccuBbl). OgHOMEpHBIE MaccuBbl. CocTaBieHUE
U OTJIaJKa MPOrpaMM, PEaTU3YIOIIUX THUIOBBIE AJITOPUTMbI O0OpPaOOTKHU
OJTHOMEPHBIX  YMCIOBBIX  MAacCHMBOB, HAa  OJHOM U3  S3BIKOB
nporpammupoBanust (Python, C++, Ilackanb, Java, C#, IlkonbHbIi
AnroputmMudeckuid SI3bIK): 3aMOJIHEHHE YHCIOBOI'O MAcCHMBa CIy4yalHBIMU
YUCIaMH, B COOTBETCTBHMHM C (OpMYyIOH WM IyTeM BBOAA YHCEI,
HaXO0XJCHUE CYMMBI 3JIEMEHTOB MACCHUBA, JIMHEHHBIA TOUCK 3aJaHHOTO
3HAQYEHUsI B MAcCHBE, MOJICUET JJIEMEHTOB MAacCHBa, YJIOBJICTBOPSIONINX
3aJIaHHOMY  YCJIOBHIO, HaXOXXKJIEHUE€ MHUHUMAIBHOTO (MaKCHMAJIBHOTO)
anemMeHTa MaccuBa. CopTUpOBKA MaccHBa

3.3

OO0paboTKka MOTOKA JAHHBIX: BBIYUCIECHUE KOJIMYECTBA, CYMMBI, CPEIHETO
apu(pMeTHYECKOTro, MUHUMAJILHOTO M MaKCUMaJIbHOI'O 3HAUEHUS 2JIEMEHTOB
IIOCJIEI0BATEIBHOCTH, YIOBIECTBOPSAIOLINX 3aJaHHOMY YCIIOBUIO

3.4

VYnpasnenue. Curnan. OOpaTtHas cBsi3b. [lonydeHue curaanoB oT HUU(PPOBBIX
JAaTYMKOB (KAacaHMs, PACCTOSHHUS, CBETa, 3ByKa W Jpyroro). Ilpumepsl
WCIIOJIb30BaHUsl TPHUHIMIA OOpAaTHOM CBS3M B CHUCTEMAax YIpPaBJICHUS
TEXHUYECKMMH yCTPONCTBaMH, B TOM 4ucie B poOoToTexHuke. [Ipumepsl
pOOOTU3MPOBAHHBIX ~ CUCTEM  (CHCTEMa  YyNpaBICHUsS]  JIBHKEHUEM
B TPaHCHOPTHOM  CHCTEME,  CBapoyHas  JMHUSA  aBTO3aBOJA,
aBTOMAaTU3HPOBAHHOE YIIPABJICHUE OTOIUIEHUEM JIOMa, aBTOHOMHAsl CUCTEMA
YIPABJICHHS TPAHCIIOPTHBIM CPEICTBOM U JPYTHE CUCTEMBI)

HNHupopmalimoHHbIe TEXHOJIOTUU

4.1

[Tonsatrie 00 2JIEKTPOHHBIX Tabiauiax. Tumbsl JaHHBIX B  syYehKax
ANEKTPOHHOM Tabmuubl. PenaktupoBanue u (opmaTupoBaHue TaOIUL.
Bcerpoennble  QyHKIMU A1 MOMCKa MAaKCUMyMa, MHUHHUMYMa, CYMMBbI
u cpenHero apudmernyeckoro. CopTHpOBKA JaHHBIX B BbIJICIIEHHOM
nuanasoHe. IlocTtpoenne nuarpamMm (rucTtorpamma, Kpyrosas Auarpamma,
TOue4Hast [uarpamma). Berbop tumna quarpammsl

4.2

[TpeobpazoBanue popmyn nmpu konupoBaHuu. OTHOCUTENIbHAS, A0COMIOTHAS
Y CMEIIaHHAas aJipecarus

4.3

VYcioBHBIE BBIUMCICHHUS B 3JEKTPOHHBIX Tabmunax. CyMMHpoOBaHHE
U TOJCYeT 3HAYCHMH, OTBEYAIOUIMX 3aJaHHOMY YycioBuio. OOpaboTka
00sbIKX HAOOPOB JaHHBIX. UHMCIIEHHOE MOJEIUPOBAHHUE B DJIEKTPOHHBIX
TadIMIax
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44

Ponp na(opMaIrmoHHBIX TEXHOJIOTHI B pa3BUTUH SKOHOMUKH MHUPA, CTPAHBI,
perroHa. OTKpeIThIE 0Opa3zoBarenbHble pecypebl. [Ipodeccun, csizanHbIe
¢ uHPoOpMaTUKOW M HH(POPMAIMOHHBIMH TEXHOJOTUSMH: BeO-Iu3aiiHep,
MPOTPAMMHUCT, Pa3pabOTIMK MOOWIBHBIX MPHUIOKEHUN, TECTUPOBIIHK,
apXUTEKTOP MPOTPAMMHOI0 00ECTIeUeHHUs], CTICHUATTUCT MO aHAIU3Y JaHHBIX,
CUCTEMHBIN aIMUHUCTPATOP
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NEPEYEHB (KOJIUP®UKATOP) MIPOBEPSIEMbBIX TPEBOBAHUI

K PE3YJBTATAM OCBOEHUS OCHOBHOHN OBPA3OBATEJIBHOM
IMMPOTPAMMBI OCHOBHOI'O OBILIEI'O OFPA30OBAHMS U DJIEMEHTOB
COJIEP’KAHUSI IO UHO®OPMATHUKE

Jlis mpoBeJeHUs OCHOBHOTO TOCYJAapCTBEHHOTO 5K3aMeHa 10 HH(POpMaTHKE
(OI'D> mo wuHbpopMaTHKE) HCMONB3YETCS NepeyeHb (KOAU(PHUKATOP) MPOBEPSEMBIX
TpeOOBaHUII K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHON MpOTrpaMMbl
OCHOBHOTO 00111er0 00pa30BaHMsl U SJIEMEHTOB COJICPKAHUSI.

IIposepsiembie Ha OI'D no undopmaruke TpeOOBaAHUSA K pPe3yJbTATaM OCBOCHMS
OCHOBHOI1 00pa30BaTe/JIbHOM MPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHusd

Kon [IpoBepsiembie TpeOOBaHUA K TPEAMETHBIM pe3yJIbTaTaM 0a30BOro
IIPOBEPSEMOTO YPOBHSI OCBOEHUSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl
TpeOOoBaHUS OCHOBHOTI0 00111€T0 00pazoBanus Ha ocHoBe PI'OC

1 3HaTh (MIOHUMATh)
1.1 Brnanenne OCHOBHBIMH TOHATUSIMU: UWH(MOpManus, Iepenaya,

XpaHeHue u o0paboTka MHPOPMALIUU, ATTOPUTM, MOEINb, IU(PPOBOI
MPOIYKT U MX UCTIOJIb30BAHUE ISl PEIICHUS YYSOHBIX M IPAKTHICCKUX
3aa4

1.2 Brnanenne TmOHATHSAMHU: BBICKA3bIBAaHHUE, JIOTMYECKAs —OIEpanus,
JIOTUYECKOE BBIPAKEHHUE

2 VYmers

2.1 YMeHue ornepupoBaTh €IMHHUIIAMH U3MEPEHUS HH(POPMAIMOHHOTO
o0beMa U CKOPOCTHU Mepeaadn JaHHBIX

2.2 YMeHue 3anuchiBaTh W CpaBHHUBaATh Iieibie uucia oT 0 mo 1024
B Pa3JIMYHBIX TMO3UIIMOHHBIX CHUCTEMaxX CYHCJICHHUS C OCHOBAaHUSIMHU
2, 8, 16, BBIMOIHATH apUPMETHIESCKHE OTIEPAIIMH HAJlT HUMU

2.3 YMeHune KOAMpOBaTh U JIEKOJWPOBATH COOOIICHUS MO 3aJlaHHBIM
npaBujaM; TOHMMAaHWE OCHOBHBIX TPHUHIIAIIOB  KOJIUPOBAHMSI
uH(OpPMAITUU PA3THYHON TIPUPOIBI: TEKCTOBOM, TpadUuecKon, ayiuo

2.4 YMeHune 3amuchiBaTh JIOTMUYECKHE BBIPpAKCHHA C MCIIOJIB30BAHHCM
AU3BIOHKIWHK, KOHBIOHKIWK KW OTpHUIOAaHHA, OIPCACIIATL HCTHHHOCTD
JJOT'NYCCKHUX BprEDKGHHﬁ, CCJIM H3BCCTHBI 3HAYCHHA HCTHUHHOCTH
BXOJAIMX B HETO IICPEMCHHBIX, CTPOUTDH Ta6.HI/II_IBI HUCTHUHHOCTHU
A1 JJOTMYCCKHX Bblpa)l(eHHﬁ; 3alIMChIBATh JIOTHYCCKHC BBIPAXKCHUA
Ha U3y4aCMOM S3BIKC ITPOTpaMMHUPOBaHHA
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2.5

YMeHHe COCTaBJISITh, BBIMOJHATH BPYYHYIO M Ha KOMIIBIOTEpE
HECJIO)KHBIC ~ aJITOPUTMBI  JUISL  YIPABICHUS  MCIOJHUTEIISIMU
(Yepenamka, YepTekHUK U Jpyrue); cosjaBaTh M OTJAXKUBaTh
IporpaMMbl Ha OHOM M3 A3BIKOB mporpammupoBanus (Python, C++,
[Tackans, Java, C#, IlkoapHblli AnNropuTMUYECKH  SI3BIK),
pear3yoIue HeCI0KHbIE AJITOPUTMBI 00PaOOTKH YHCIIOBBIX JAHHBIX
C UCIIOJh30BaHUEM IIMKJIOB U BETBJICHUM; YMEHUE pa3OUBaTh 3aa4l
Ha I10/13a/1a4M, UCII0JIb30BaTh KOHCTAHTHI, IEPEMEHHBIE W BBIPAKCHUS
Pa3IMYHBIX  TUMOB  (YMCJIOBBIX, JIOTMYECKUX, CHMBOJIbHBIX);
aHAJTM3UPOBATh MPEJIOKEHHBIM aJITOPUTM, OIPEIETsATh, KaKue
pe3yJabTaThl BO3MOXKHBI TP 3aJaHHOM MHOKECTBE MCXOIHBIX
3HAYCHUM

2.6

YMeHue 3amucarb Ha M3y4aeéMOM  SI3BIKE IPOIPAMMHUPOBAHUS
QJITOPUTMBI IIPOBEPKU JAEIUMOCTH OJHOIO IIEJI0r0 YHCia Ha APYroe,
MPOBEPKH HATYpPaJIbHOTO 4YHCIA HAa MPOCTOTY, BBIAEHEHUS LUQD
U3 HATYpPAJIBHOIO YMClA, MIOMCK MaKCHMyMOB, MUHHMYMOB, CyMMBbI
YUCJI0BOU IOCIJIEI0BATEIBHOCTH

2.7

Brnanenne ymMeHuneM OpHUEHTHUPOBATHCA B UEPAPXUUYECKOM CTPYKTYpeE
daiinoBoii cuctemsl, paboTath ¢ (HailsIoBO CUCTEMOI MEPCOHATBLHOTO
KOMITBIOTEpPA C HCIOJb30BaHUEeM rpaduyeckoro uHTepdeiica,
a UMEHHO: CO3/1aBaTh, KOMMUPOBATh, NTEPEMENIATh, IEPEUMEHOBBIBATD,
yAAIATh U apXUBUPOBATH (Pailyibl M KaTajJoru

2.8

Bnanenue yMeHUsIMU 1 HAaBBIKAMU UCTIOJIb30BaHUSI HH(GOPMAIIMOHHBIX
U KOMMYHHUKAIIMOHHBIX TEXHOJIOTMM JJii TIOMCKa, XpaHEHWS,
00pabOTKH U Mepeaun U aHaau3a Pa3TuIHbIX BU0B HHPOPMAIIUH

2.9

YMeHue BbIOMpaTh CIOCOO MPEICTaBICHUS JAHHBIX B COOTBETCTBUU
C MOCTaBJIEHHOM 3ajadeil (TaOyuLbl, cXeMbl, rpaduKH, TUarpaMMmbl)
C HCIOJb30BAHWEM COOTBETCTBYIOIIMX MPOrPAMMHBIX CPEJICTB
00pabOTKH JTaHHBIX

2.10

YMenune ¢dopmanm3oBaTh UM CTPYKTYpUPOBaATh  HHGPOPMAIIHIO,
UCIIONIb3YSI  DJIEKTPOHHBIE TaOMuubBl i1  00paboOTKH, aHaiu3a
Y BHU3yaJM3allMy YHUCJIOBBIX JAHHBIX, B TOM YHCJIE C BBIICICHHEM
auanasoHa TaOMUIBI W YIOPSIOYMBAHWEM (COPTHPOBKOM) €ro
AJIEMEHTOB; YMEHHUE MPUMEHSATh B DJICKTPOHHBIX TaOIHIIAX (POPMYJIBI
I pacyeTOB C  HCIIOJIb30BAaHUEM  BCTPOCHHBIX  (DYHKITUH,
a0COJIFOTHOM, OTHOCHUTEIIBHOM, CMEIIIAaHHOM a/ipecaliiu; UCII0Ib30BaTh
AIIEKTPOHHBIE TAOJHUIIBI JIJI1 YUCIIEHHOTO MOJICTUPOBAHUS B MPOCTHIX
3a/1a4ax M3 pa3HbIX MPEIMETHBIX 00JIacTe
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IlepeyeHb 3JIeMEeHTOB coAepKaHus, NpoBepsieMbIX Ha OI'D no nngopmaTnke

Kon

[IpoBepsieMblil JIEMEHT CONCPIKAHUS

1

[MudpoBas rpaMOTHOCTD

11

@aittel 1 manku (katanoru). [IpuHIUIEI mMOCTpoeHus (PaAiIOBBIX CHCTEM.
[Tonnoe umsa daiina (manku). Ilyts k daitny (manke). PabGora c daitnamu
Y KaTaJoramu CpeJICTBAMU ONEPALMOHHON CHUCTEMBI: CO3/IaHUE, KOITUPOBAHUE,
nepeMeIieHre, MepeMMeHOBaHne U yAaleHue (GaiioB U Mamnok (KaTajaoros).
Tunel ¢aiinoB. CpoiictBa daiinoB. Painossii MeHemkep. [louck daiinos
CPEACTBAMHU OINEPAIMOHHON CUCTEMBI

1.2

O0BeauHeHne KOMIbIOTEPOB B ceTh. CeTh HTepHET. BeO-cTpanuiia, BeO-cailT.
Crpykrypa anpecoB BeO-pecypcoB. bpayszep. IlouckoBbie cuctemsl. [louck
MH(pOpMAIIMK TIO KITIOYEBBIM CJIOBAM U MO U300PaKEHHUIO.

JloctoBepHOCTH HH(pOpMaIIUU, TTOJTy4eHHOU 3 HTepHeTa.

IP-anpeca y310B. CeTeBOE XpaHEeHUE JaHHBIX

Teopernyeckre OCHOBBI HH(POPMATHKU

2.1

JIMCKpETHOCTh JaHHBIX. BO3MOXXHOCTH ONMCaHUs HENPEPBIBHBIX OOBEKTOB
Y IIPOLIECCOB C TOMOIIBIO TUCKPETHBIX JaHHBIX.

CumBoi. Andasut. MomHocTs andasuta. J[Bonunsiii andasut. KoauuectBo
BCEBO3MOXKHBIX CJOB (KOAOBBIX KOMOMHALMI) (UKCUPOBAHHOW JJIUHBI
B aBondHoM andasure. [IpeoOpazoBanue moboro andaButa K ABOUYHOMY.
KonuvecTBO pa3inyHbIX CIOB  (DUKCUPOBAHHOW JJUMHBI B  andaBuTe
OIPEICIICHHOW MOIIIHOCTH.

KoaupoBanve CUMBONOB OJHOTO and)aBUTa C TOMOIIBIO KOAOBBIX CJIOB
B IpyroM andaBuTe, KOJI0Bas TaOIHIA, TEKOJUPOBAHKE.

Komuposanne texctoB. PaBHomepHbIi koa. HepaBHOMepHBIN kKoa. KoaupoBka
ASCII. Bocemubutnbeie kogupoBku. l[lonarue o xomumpoBkax UNICODE.
JexonupoBanue COOOIIEHUM c WCIMOJIb30BAHUEM  PABHOMEPHOIO
¥ HEpaBHOMEPHOTO Koja. MHbopmanroHHbIi 00beM TEKCTa

2.2

Nudopmarimonusiii 00beM AaHHBIX. BUT — MUHMMaIbHAS €IMHUIA KOJMYECTBA
uHpopMaruu — IBOWYHBIA pa3psa. Exuauiel uamepeHus: HHGOPMaAIMOHHOTO
o0beMa JaHHBIX. but, 0alT, kMI00alT, MeradamnT, ruradamT.

CkopocTh niepeiaun JaHHbIX. EQUHUIBI CKOPOCTH NIEpeavn JaHHBIX

2.3

KoaupoBanne uBera. ILlBetoBeie mogenu. Mogens RGB. I'myOuna
KoaupoBaHus. [lamurpa.

PactpoBoe m BekTopHOe mpeiacTaBiieHHe u300pakeHmil. Ilukcenb. OreHka
MH(QOPMAIMOHHOTO 00beMa TpaHUUecKuX JaHHBIX Ui PacTpOBOIO
H300paKeHUS
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2.4

Komuposanue 3Byka. PazpsaHocTs u yacrora 3anucu. KoaudecTBo KaHAIOB
3aIlUCH.

OneHka KOJIMYECTBEHHBIX MAapaMETPOB, CBS3aHHBIX C IPEICTaBICHUEM
U XpaHEHHEM 3BYKOBBIX (DaiiyioB

2.5

Hemo3unmoHHbIe 1 MMO3UIIMOHHBIE CUCTEMBI cuucieHus. AndaBut. OCHOBaHHE.
Pa3zBepHyrtas ¢opma 3anucu uucia. [lepeBon B JECATUUHYIO CUCTEMY YHCEIl,
3aMMCAHHBIX B JPYTUX CUCTEMAX CUUCIICHUS.

PumMckast cuctema cuuciaeHus

2.6

JBonuHas cucrtema cuucieHus. [lepeBon nensix uncen B npeaenax ot 0 qo 1024
B JBOMYHYIO CHCTEMYy CUHCIEHHUSA. BocbMepuyHas cucTeMa CYHUCIICHHS.
[lepeBo ymcen W3 BOCBMEPUYHOM CHCTEMBI B JIBOMYHYIO U JCCATUYHYIO
cucteMbl u oOparHo. IllecTHamarepudHas cuctema cuuciaeHus. IlepeBon
YuCel W3 MISCTHAANATCPUYHON CHCTEMBl B JBOWYHYIO, BOCHMEPUUYHYIO
U JECATUYHYIO CUCTEMBI U 0OpaTHO.

ApudmMernueckue oniepaluy B JBOMIHON CHCTEME CUMCIICHUS

2.7

Jlornueckue  BbICKa3biBaHus. Jlornueckue 3HAYEHUST  BBICKA3bIBAHMIA.
DJIEMEHTapHbIE W COCTaBHBIE BbICKAa3biBaHUA. Jlormueckue omnepanuu:
«» (KOHBIOHKIIUS, JIOTUYECKOEC YMHOXKEHHE), «WIn»  (IU3BIOHKIHUA,
JIOTUYECKOE CIIOKEHHE), «He» (Jlormueckoe oTtpuuanue). [lpuopurer
JIOTHUYECKUX onepaunil. OnpeesieHne UICTHHHOCTH COCTABHOT'O BBICKA3bIBAHUS,
€CJIM M3BECTHBbl 3HAYEHUSI MCTUHHOCTH BXOJISAIIMX B HErO AJIEMEHTAPHBIX
BbICKa3bIBaHUM. Jlornueckue BblpaxkeHus. I[lpaBuna 3anmucu JOTMYECKHUX
BbIpaxkeHui. [ToctpoeHne TabauI] MICTUHHOCTH JIOTUYECKUX BhIpaKEHUN

2.8

Jlornueckue 3JIeMEHThI. 3HAKOMCTBO C JIOTHUSCKMMH OCHOBAMHM KOMIIBIHOTEpA

2.9

HenpeppiBHBIE M nucKpeTHble Mojenu. MmurannonHele moxaenu. Mrpossie
mozenu. OlleHKa aJeKBaTHOCTU MOJENIM MOJCIUPYEMOMY OOBEKTY W IENISM
MOJETUPOBAHUS

2.10

Tabnuunsie Moaenu. Tabauiia Kak NpeIcTaBICHUE OTHOIICHUSI.
ba3el nannbix. OTOOp B TabiMile CTPOK, YAOBJIETBOPSIOIMX 3aJaHHOMY
YCIJIOBHIO

2.11

I'pad. Bepmmna, pedbpo, mytb. OpHEHTHPOBAHHBIE U HEOPUECHTHPOBAHHBIC
rpadsl. Jnuna (Bec) peOpa. BecoBas marpunia rpada. [[nuHa myTH Mexmy
BepmmHamu rpada. Ilouck ontumanbHOro MyTH B rpade. HauansHas BepimHa
(UCTOYHMK) M KOHEYHas BeplIMHAa (CTOK) B OpPHEHTUPOBAHHOM Tpade.
Brruncienne koin4yecTBa MyTe B HAMPABICHHOM aIllUKINYECKOM Tpade

2.12

JlepeBo. Kopens, BepimmHa (y3en), 1ucT, pedpo (ayra) nepesa. BoicoTa nepesa.
[TomnepeBo. Ilpumepsr wucmosnb3oBaHusi naepeBbeB. [lepebop BapwaHTOB
C IOMOLIBIO JIepeBa
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AJTOpUTMBI K TPOrPaMMUPOBAHKE

3.1

CpoiicTBa anroput™a. CriocoOBI 3aMMCH aaTropuTMa (CIIOBECHBIH, B BHIE OJIOK-
CXEMBI, POrpaMMma).

CocraBneHue alropuTMOB U IIPOTPAMM C UCIIOIb30BAHUEM BETBIICHHM, IUKIIOB
¥ BCTIOMOTATENIbHBIX QJITOPUTMOB I yIpaBlieHUs wucmnoiaHutenem (PoOor,
UYepenamka, YepTe:KHUK W Apyrue). BrIolHEHWE aarOpUTMOB BPYYHYIO
¥ Ha KOMITBIOTEPE

3.2

Azpik mporpammupoBanus (Python, C++, Ilackamb, Java, C#, IIkombHBIHI
ANropuUTMUYECKHUM S3BIK).

CuctemMa mporpaMMHpPOBAaHUS: PEAAKTOP TEKCTa MPOTrpaMM, TPAHCIATOP,
OTIATUHK.

[lepemennasi: tum, ums, 3HadeHue. Llenble, BeleCTBEHHbIE U CHMBOJIBLHBIC
TIEPEMECHHEIE.

Omnepatop mnpucBauBaHus. ApU(METHUECKHE BBIPAKCHUS MW TOPSIOK HX
BbIuncaeHus. Onepanuy ¢ IEIbIMH  YHUCIIaMH: IICJIOYHCICHHOE JCJICHUE,
OCTaTOK OT JICJICHUS.

BerBnenus. CocraBHbIe  yclIOBHS — (3allMCh  JIOTHYECKUX  BBIPAKCHHM
Ha W3y4aeMOM s3bIKe TMporpamMMmupoBaHus). HaxoxaeHwne MuUHUMyMa
U MakCMMyMa M3 JIBYX, TpeX M 4YeThIpex uucell. PemieHue KBaapaTHOTO
YpaBHEHMS, UMEIOIIETO BEIIECTBEHHBIC KOPHH.

[uxn ¢ yenoBuem. Anroputm EBkiua i1t HaX0KeHUsI HAaUOOIbIIEro 0011ero
JeTUTeNs ABYX HAaTypaJdbHbIX uncell. Pa3OoueHue 3amucu HaTypaJIbHOTO YHCIia
B TIO3WIIMOHHOHW CHCTEME€ C OCHOBAaHMEM, MCHBIIMM WK paBHbIM 10,
Ha OTACIbHBIC [UDPHI.

[{ukn ¢ mepeMeHHON. AJTOPUTMBI IPOBEPKH JICIIMMOCTH OJTHOTO IIEJI0T0 YK CIIa
Ha JIpyroe, MpOBEPKU HATYPaJIbHOTO YUCiIa HA TPOCTOTY

3.3

OOpaboTka CUMBOJBHBIX AaHHBIX. CHMBOJBHBIE (CTPOKOBBIE) TMEpPEMEHHBIE.
[TocumBonbHas oOpaboTka cTpok. I[lojcder yacTOTHI MOSBAEHUS CHUMBOJIA
B cTpoke. Berpoennbie dhyHKIMU 1151 00paboTKH CTPOK

3.4

Onpenenenrne BO3MOXKHBIX PE3YyJIbTATOB pPaOOTHI aNropuTMa MPU JTaHHOM
MHOKECTBE BXOJHBIX HAHHBIX, OINMPEICICHUE BO3MOYKHBIX BXOJHBIX JTaHHBIX,
MPUBOASAIIMX K TAHHOMY PE3YJIbTaTy

3.5

Tabnuunble BenuuuHbl (MaccuBbl). OmgHOMepHble MaccuBbl. CocTaBieHHE
W OTJaJKa TMpOTpaMM, pEaTU3YIONUX THUIIOBbIE aJTOPUTMBI O00pPabOTKH
OJIHOMEPHBIX YHMCJIOBBIX MAaCCHUBOB, Ha OJTHOM U3 SI3bIKOB IIPOTPaMMHUPOBAHUS
(Python, C++, Ilackanb, Java, C#, IlIkonpHBIN AJTOPUTMHUYECKUN S3BIK):
3ar0JIHCHUE YHCJIOBOTO MAacCHBa CIy4YallHBIMH YHCJIaMH, B COOTBETCTBUHU
¢ (hopMyI10ii UK IyTEM BBOJIA YKCEJI, HAXO0XKECHUE CYMMBI 2JIEMEHTOB MacCHBa,
JIMHEHUHBIM IMOMCK 3aJJaHHOr0 3HAYCHHUS B MAaCCHUBE, IOACYET 3JICMEHTOB
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MacCuBa,  YAOBJICTBOPSIIOIIMX  33aJaHHOMY  YCJIOBHIO,  HaXOXICHHUE
MUHUMAJIBHOTO (MaKCUMAJIBHOTO) 3JIeMeHTa MaccuBa. COpTUPOBKA MaccuBa.
OOpaboTKa MOTOKA JAHHBIX: BBIUMCICHUE KOJUYECTBA, CYMMbI, CPEIHETO
apu(PMETHICCKOTO, MUHUMAIHLHOTO W MaKCUMAaJIbHOTO 3HAYCHHS 3JIEMEHTOB
MOCJIEIOBATEIBHOCTH, yIOBIETBOPSIONINX 3aJaHHOMY YCIIOBHUIO

3.6

VYupasnenue. Curnan. OOpatHas cBsi3b. [lodydeHune CUTHAJIOB OT MU(DPOBBIX
JaTYNKOB (HANMpUMeEp, KacaHWs, pacCTOSHUSA, CBeTa, 3ByKa). [Ipumepbl
UCTIOJIb30BaHUS TMPHUHIMIIA OOpaTHOM CBA3M B CHCTEMaxX YIPAaBICHHS
TEXHUYCCKUMHU YCTPOMCTBAMH C TIIOMOIIbIO JaTYUKOB, B TOM YHCIEC
B POOOTOTEXHUKE

HNudbopmaninoHHbie TEXHOIOTHU

4.1

TexcToBble JOKYMEHTBI U HX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHMIa, abd3al,
CTPOKa, CJI0OBO, CUMBON).

TekcToBBIM  mpoLEecCOp —  HHCTPYMEHT CO3JaHHS, PEIAKTUPOBAHUSA
u popmaTtupoBanus TekcToB. [IpaBuina Habopa Tekcra. PenaktupoBanue TekcTa.
CpoiictBa cumBoJioB. pudt. Tunsl mpudros (pyOneHsle, ¢ 3acedKkaMu,
MoHouMpuHHBIE). [lomykupHoe u KypcuBHOE HauepTanue. CBolicTBa ab3aleB:
TpaHuULbl, a03alHBII OTCTYII, UHTEPBAJI, BRIpaBHUBaHUE. [lapamMeTprl cTpaHUIIbL.
CruneBoe popmMaTHpOBaHUE.

CrpykTypupoBaHue HHPOpMalMA C T[OMOIIBIO CIHCKOB H  TaOJHLI.
MHoroypoBHeBbIe clTUCKU. [[oOaBneHne TabnuI] B TEKCTOBBIE TOKYMEHTHI.
BcraBka n3o0pakeHuil B TEKCTOBbIE NOKyMEHTHI. OOTekaHUE H300pakeHHI
TEKCTOM. BKitoueHue B TEKCTOBBIM JOKYMEHT Juarpamm, GopmyJ, HyMepaiuu
CTpPaHHII, KOJJOHTUTYJIOB, CCBUIOK M IPYTUX 3JIEMEHTOB

4.2

PactpoBsie pucynku. Mcnonb3zoBanue rpadhudecKux NPUMUTHBOB.

Omnepanuu peakTupoBaHus rpapuueckux 00beKTOB, B TOM Uuciie IUGPOBBIX
dbotorpaduii: m3mMeHeHue paszMepa, oOpe3ka, MOBOPOT, OTpaxkeHue, padborta
c obnactsimMu (BbIIETICHUE, KOTUPOBAHUE, 3AJIUBKA IIBETOM), KOPPEKIIMS 1[BETA,
SPKOCTH U KOHTPACTHOCTH.

Bekropnas rpaduka. Co3gaHue BEKTOPHBIX PHCYHKOB BCTPOCHHBIMHU
CpeIICTBAaMH TEKCTOBOTO IMPOIECCOpa WM JIPYTUX MporpaMM (TIPHIIOKCHHI).
JloOaBiieHHE BEKTOPHBIX PUCYHKOB B JOKYMEHTBI

4.3

[ToaroToBka MyabTUMEIUNHBIX npe3eHTanuii. Cnai. Jlo6aBieHue Ha craij
TeKCTa 1 n3o0paxeHnuii. Pabora ¢ HECKOJIBKUMH ClTaiiTaMHu.
JloGaBieHue Ha ciaii] ayAMOBU3YaIbHbBIX JAaHHBIX. AHUMAIM. [ nnepcchliku

4.4

Tumel gaHHBIX B sS4YelKaxX dJIEKTpOHHOW Tabmunpl. PemaktupoBaHue
u hopmatupoBanue Tabaull. BerpoeHHble YHKIIMM IS MOMCKAa MAaKCUMYMa,
MUHAMYMa, CYMMBI U cpeaHero apudmerndeckoro. CopTUPOBKA JTaHHBIX
B BbIJICJICHHOM auana3oHe. [loctpoeHue nuarpamm (rUCTOTpaMma, KpyroBas
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auarpaMMa, TouedHas quarpaMma). Berbop tumna auarpammsl.
[Tpeobpa3zoBanue Gopmyn mpu KomupoBaHuu. OTHOCUTENbHAS, a0COTIOTHAS
Y CMEILIaHHAas aapecanus

4.5

Y CIIOBHBIC BBIYUCIICHUS B 3JICKTPOHHBIX Ta0ymnax. CyMMHpPOBaHHUE U TTOJCYET
3HAYCHUN, OTBEYAIOIINX 3aJaHHOMY yciaoBHui0. O6paboTka 0oibmnX HAOOPOB
NaHHBIX. YHCIICHHOE MOICTMPOBAHHUE B 3JICKTPOHHBIX TaOIHIIaxX
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