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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o wH(pOpMaTHKE Ha ypPOBHE OCHOBHOTO 0OmIET0 00pa3oBaHUS
COCTaBJ€Ha Ha OCHOBEe TpeOOBaHUW K pe3yJbTaTaM OCBOCHHS  OCHOBHOM
o0pa3oBaTeNbHON MPOTrpaMMbl OCHOBHOTO OOIIEro o0pa3oBaHUS, MPEICTABICHHBIX B
®I'OC 000, a takxe deaeparbHON padbodeit MporpaMMbl BOCTIUTAHHUS.

[Iporpamma no mHbOpMaTHKE aeT MPEACTaBICHUE O IeNsIX, o0Iel cTpaTeruu
oOydeHHusi, BOCIHUTAHUS M Pa3BUTHUS OOYy4AIOUIMXCA CpeACTBAaMH HH(POPMATHUKU Ha
0a30BOM  ypOBHE, YCTaHABIMBAET 00s3aTENIbHOE  MPEIMETHOE  COJIep KaHHeE,
peayCMaTpPUBAET €ro CTPYKTYPUPOBAHUE 110 pa3ieiaM U TEMaM.

[IporpamMma 1o uHPOpPMATHKE OMpPEAENSeT KOJIWYECTBEHHBbIE U KayeCTBEHHBIE
XapaKTEPUCTUKN YYEOHOro Marepuaia Al KaKIOro rojaa M3y4eHus, B TOM YHCIIE JUIs
COJIEPKATEIBHOTO HAMOJHEHUSI PA3HOTO BHJIa KOHTPOJIA (ITPOMEKYTOUHOM aTTECTAl[UU
00y4aromuxcsi, BCEPOCCUMCKUX IPOBEPOUYHBIX PAOOT, TOCYAapCTBEHHOW HTOTOBOU
aTTECTaIIUHN ).

[IporpamMma mo uH(OpPMATHUKE SIBISIETCS OCHOBOW MJISi COCTaBJICHHS aBTOPCKHUX
y4eOHBIX MPOTrpamMM, TEMAaTHIECKOTO MJIAHUPOBAHUS Kypca yUUTEIIEM.

Henstmu u3ydyeHus: UHPOPMATUKM HAa YPOBHE OCHOBHOI'O OOLIET0 0Opa3oBaHUsA
SIBIISTFOTCSL:

(opMupOBaHHE OCHOB MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HayKu HHPOPMATHKH, JOCTHKCHHUSIM HAYYHO-TEXHHYECKOTO
mporpecca W OOIECTBEHHOW TMPAaKTHUKW, 3a CYET Pa3BUTUA TPEJICTABICHUN
00 mHpoOpMaIMu Kak O BaXKHEWILEM CTPAaTErMYECKOM pecypce pa3BUTHS JIMYHOCTH,
rocygapcrBa, oOOIIECTBa, TOHMMaHUS poJidi  MH(POPMALMOHHBIX  IPOLIECCOB,
MH(GOPMAILIMOHHBIX PECYPCOB U MH(POPMAIIMOHHBIX TEXHOJOTHM B YCIOBUSAX LUPPOBOM
TpaHchOpMaI MHOTUX cep KU3HU COBPEMEHHOTO 00IECTBA;

o0ecrieyeHue  YCJIOBUM, CIOCOOCTBYIOIIMX  PAa3BUTHIO  aJTOPUTMHUYECKOTO
MBILUIEHUSI KaK HEOOXOJUMOro YyCIOBHUS MPO(PECCHOHANBbHON JEATEIBHOCTH B
COBPEMEHHOM  MH(POPMALIMOHHOM  OOIIECTBE, MPEANOJaratouiero CrnocoOHOCTh
oOyuarolerocsi pa3douBaTh CJI0KHBIE 3a/1a4K Ha O0Jiee MPOCThIe 110/13a1a4U, CPAaBHUBATh



HOBBIE 3aJ]a4M C 33/]a4aMM, PEUICHHBIMH pPAHEE, ONPEAENATh IIaru s JTOCTHXKCHUS
pe3yJibTaTa U TakK Jajee;

(opMupoBaHue W  pa3BUTHE KOMIIETEHIMI oOOywaroumxcs B 00JacTH
UCIOJIb30BaHUsl HMH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTUH, B TOM YHCIE
3HaHWW, YMEHHW W HABBIKOB paboTbl C HHPOpMAIMEH, NpPOrpaMMHUPOBAHMUS,
KOMMYHHMKAIlUM B COBPEMEHHBIX LHU(POBBIX Cpelax B YCIOBUSAX OOecnedeHus
nH(OPMAITMOHHON O€30MTaCHOCTH JIMYHOCTH 00YyYaroerocs;

BOCIIMTAHWE OTBETCTBEHHOTO M M30MPATEIBHOTO OTHOUIEHHUS K HHQOpMAIUH C
YU4E€TOM IMIPaBOBBIX M JTHUYECKHX AacClEKTOB €€ paclpOCTPAHEHUs, CTPEMIICHHS K
OpOAODKEHHUI0O  oOpazoBaHusi B oOmactd  WHGOPMAIMOHHBIX — TEXHOJOTHH U
CO3U/IATEIBHOMN IEATEIBHOCTH C IPUMEHEHUEM CPEACTB NH(OPMALIMOHHBIX TEXHOJIOTUH.

HNupopmatrka B OCHOBHOM 00111eM 00pa30BaHUM OTPAXKAET:

CYILIHOCTh UH(POPMATUKH KaK HAYYHOU JUCLMIUIUHBI, U3yYalolel 3aKOHOMEPHOCTH
OPOTEKaHUsT M BO3MOXHOCTUM AaBTOMAaTH3allMd HMH(POPMALMOHHBIX IPOLECCOB B
Pa3IMYHBIX CUCTEMAX;

OCHOBHBIE 00JIaCTU MPUMEHEHUS UHPOPMATUKHU, MIPEKIE BCEr0 UH(POPMAIIMOHHBIE
TE€XHOJIOTUH, YIIPABICHUE U COLUATBHYIO CPEPY;

MEXIUCUUIUIMHAPHBIA ~ XapakTep  uHGoOpMatTuku U UHGOPMAIMOHHON
JESATEIIBHOCTH.

N3yuyenne nH(OpPMATUKH OKa3bIBa€T CYUIECTBEHHOE BJIMSIHHE Ha (POPMUPOBAHME
MHUPOBO33pEHUSI 00YYaroIIEerocsi, €ro >KU3HEHHYIO IO3MIMIO, 3aKJIaJbIBA€T OCHOBBI
MOHMMAaHUS TPUHIUIOB (DYHKIMOHUPOBAHUS U WCIOIB30BaHUS WH(OOPMAIMOHHBIX
TEXHOJOTMM Kak HEOOXOJMMOTO MHCTPYMEHTa NPAaKTHUYECKU JII0OOH NeATEIbHOCTH U
OJIHOTO M3 Hauboyiee 3HAYUMBIX TEXHOJOIMYECKUX JOCTUKEHUH COBPEMEHHOMN
nUBWIM3AMK. MHOTHE TpeaMeTHbIE 3HAaHUS U CIOCOOBbI JEATEIbHOCTH, OCBOCHHBIE
oOyyaromuMuUCcs NMPU U3YYEHUH HH(POPMATHKH, HAXOASAT MPUMEHEHHE KaK B paMKax
00pa3oBaTeNbHOrO IMpolecca NpH HW3YYEHUH JPYTUX MNpPeaIMETHbIX oO0JjacTel, Tak
U B UHBIX )KU3HEHHBIX CUTYalUsAX, CTAHOBSITCS 3HAUUMbIMU J1J1s1 POPMUPOBAHUS KaueCTB
JUYHOCTH, TO €CTh OPHUEHTHPOBaHB Ha (POPMUPOBAHWE METANPEAMETHBIX U
JUYHOCTHBIX PE3YJIBTATOB O0YUYEHUSI.

OcHoBHbIe 3amaun ydeOHoro mpenmera «MHbopmarnka»y — chopMHpPOBATH Y
00yJaroImmXxcs:

NOHUMaHUE MPUHIIMIIOB YCTPOUCTBA U (DYHKIIMOHUPOBAHUS OOBEKTOB IIU(POBOTO
OKpY)XEHMsI, TPEJCTaBICHUS OO0 MCTOPUM M TEHACHLHUAX pa3BUTUS HHPOPMATHKU
nepuojia uudpoBoil TpaHchopMaIu COBPEMEHHOTO 00I1IECTBa;

3HAaHHSA, YMEHHUS U HaBbIKM TPaMOTHOM IMOCTAaHOBKHM 3aJa4, BO3HHUKAIOLIUX B
NPAKTUYECKON JESATENIbHOCTH, M WX PELIEHUS C TOMOIIbI0 HH(GOPMALMOHHBIX
TEXHOJIOTUI, YMEHUS U HABBIKK (DOPMATM30BAHHOTO ONMKUCAHUS TOCTABJIEHHBIX 3a/1a4;

0a3oBbie 3HaHUS 00 WHPOPMAINMOHHOM MOJEIUPOBAHUM, B TOM YHCIIC
0 MaTeMaTH4eCKOM MOJICIUPOBAHUH;



3HAHWE OCHOBHBIX aJTOPUTMHUYECKUX CTPYKTYp U YMEHUE MPUMEHSTh 3TH 3HAHUS
JUTsl TOCTPOCHMSI AJITOPUTMOB PEILICHUS 3a4a4 M0 X MaTeMaTUYECKUM MOJIEISIM;

YMEHUS U HaBBIKM COCTABJICHHSI IIPOCTHIX MPOTPAMM I10 MTOCTPOECHHOMY aJTOPUTMY
Ha OJIHOM U3 A3BIKOB MPOrPaMMHUPOBAHUS BHICOKOT'O YPOBHSI;

yYMEHUS U HaBbIKU d()PEKTUBHOTO UCIOIB30BAHMS OCHOBHBIX TUIIOB MPHUKJIIATHBIX
nporpamMm (MPUJIOKEHUH) OOIIero Ha3HAYeHUS W WH()OPMAIMOHHBIX CHUCTEM JJIS
pelieHusi ¢ HMX TMOMOUIBI0 MPAKTUYECKUX 3a/]ay, BJaJeHHe O0a30BBIMH HOPMaMH
uHGOPMAIIMOHHOM 3THUKH U TIPpaBa, OCHOBAMU WH(OPMALIMOHHON 0€30MaCHOCTH;

yMEHHUE TPaMOTHO UHTEPIIPETUPOBATH PE3YNIbTATHI PEIICHUS TPAKTUYECKUX 3a/1a4 C
MOMOIIbIO MH(OPMAIMOHHBIX TEXHOJIOTHM, MPUMEHSTh IOJIY4YEHHBIE PE3yJIbTAThI B
PAKTUYECKOMN JESITEIbHOCTH.

Henmn wu 3amaun u3ydeHUss HHPOPMATUKHM HAa YPOBHE OCHOBHOTO OOIIEro
o0pa30BaHMs ONPENEISAIOT CTPYKTYPY OCHOBHOIO COJEp)KaHUS Y4eOHOro mpeaMmera
B BUJIE CIIEAYIOIIUX YETHIPEX TEMATHUECKUX Pa3/IeIOB:

1 poBasi rPaMOTHOCTb;

TEOPETUUECKHE OCHOBBI UH(POPMATUKH;

ITOPUTMBI U TPOTrPAMMHUPOBAHNE;

MH(GOPMAIIMOHHBIE TEXHOJIOTHH.

OO111ee yKco YacoB, pEKOMEHI0BAHHBIX Ul U3y4eHUs! UHPOPMATUKN Ha 6a30BOM
ypoBHe, — 102 yaca: B 7 kiacce — 34 yaca (1 ywac B Heneno), B 8 kiacce — 34 daca
(1 gac B Henent0), B 9 kinacce — 34 yaca (1 yac B Hezelo).



COAEPXKXAHUE OBYYEHUA

7 KUIIACC

Hu¢posBas rpaMoTHOCTH
Komnvromep — ynugepcanvroe ycmpoucmeo oopabomku OaHHbIX.

KommbioTep — yHHBEpcalbHOE BBIYHCIUTEIBLHOE YCTPOMCTBO, paboTaroiiee 1mno
nporpaMMme. TUmbl  KOMIBIOTEPOB: NEPCOHAIBHBIE  KOMIIBIOTEPBI, BCTPOCHHBIC
KOMIBIOTEPHI, CYNIEPKOMITbIOTEPbl. MOOUIIBHBIE YCTPOUCTBA.

OcHOBHBIE KOMIIOHEHTHI KOMIIBIOTEpA U UX Ha3HaueHue. [Iponeccop. OnepaTuBHas
U JIOJITOBPEMEHHAs MaMsITh. Y CTPOIICTBA BBOAA U BbIBOJA. CEHCOPHBIM BBOJ, JATUUKHU
MOOMJIBHBIX YCTPOUCTB, CPEACTBA OMOMETPUUECKON ayTeHTU(PUKALINH.

Hcropust pa3BUTHS KOMIIBIOTEPOB M IporpamMMHOro odecrneudenus. llokoseHus
KOMITBIOTEpOB. COBpEMEHHBIE TEHACHIIMY Pa3BUTHSI KOMITBIOTEPOB. CyIepKOMITBIOTEPHI.

[TapannenbHbIe BEIYUCICHHUS.

[lepconanbHblil KOMIbIOTED. [Ipolieccop u ero xapakTepuCTUKY (TaKTOBas YaCTOTa,
pazpsiaHoCcTh). OnepaTuBHAs namMsTh. [[olroBpeMeHHasi mamsiTh. Y CTPOICTBA BBOJIA U
BbIBOZIa. OOBEM XPAHMMBIX JTAHHBIX (ONEpaTUBHAs NaMATh KOMIIBIOTEPA, >KECTKUU U
TBEPIOTENbHBIN JUCK, IMOCTOSIHHAs MaMsiITh CMapTdoHA) M CKOPOCTh JAOCTyHa i
PAa3JIUYHBIX BUJIOB HOCUTEIICH.

TexHuka 6e30macHOCTH U NpaBuiIa pabOThl HA KOMIIBIOTEPE.

IIpoepammel u Oannvie.

[Iporpammuoe  oOecriedyeHue  KoMmmbloTepa.  [IpukiagHoe  mporpaMMHOE
obecnieuenne. CuctemMHoe nporpamMMmHoe obecrieueHrne. CHUCTEMBbl TPOrpaMMUPOBAHUSI.
[IpaBoBass oxpaHa mporpaMm H JaHHBIX. becmiaTHble M YCIOBHO-OECIIaTHBIC
nporpammbl. CBOOOHOE MTPOTpaMMHOE OOeCIIeUeHHE.

@aitnbl ¥ manku (katanoru). [IpuHiunel noctpoenus (daitoBeix cucteM. [lomHoe
umsa (aitna (manku). [yt k daitny (manke). Pabora ¢ ¢aitmamu u katanoramu
CpEICTBAaMHM ONEPALMOHHOM CHUCTEMBI: CO3[IaHUE, KONUPOBAHHUE, IIEPEMEIICHUE,
nepeMMeHOBaHue U yaajaeHue ¢GaiiaoB u mamnok (katanoros). Tumnsl Qaitnos. CBoiicTBa
daiinoB. XapakTepHble pa3Mepbl (ailioB pa3lIWYHBIX THUIOB (CTpaHMIIA TEKCTa,
AJIEKTPOHHAs KHuUra, (GoTtorpadus, 3amucCh IECHH, BUICOKIHI, TOJTHOMETPAKHBIN
bunbM). ApxuBanus JaHHBIX. Mcmonb3oBaHue mnporpaMM-apxuBaTOpoB. DailioBbIT
MeHekep. Ilouck ¢aiiaoB cpeacTBaMu ONEPalMOHHON CHCTEMBI.

KomribrotepHabie BUPYCHl U JIpyrM€ BPEIOHOCHBIE mporpammsl. [Iporpammel mis
3alIUTHI OT BUPYCOB.

Komnvromepnvie cemu.

OO6benunenne KoMmmbloTepoB B ceTh. CeTh MHTepHET. Beb-cTpanuna, BeO-cailT.
Crpykrypa aapecoB BeO-pecypcoB. bpayzep. [louckosbie cuctemsl. [lorck nndopmanmu
M0 KJIFOYEBBIM CJIOBaM U M0 M300paxeHuto. JlocToBepHOCTh MH(DOpMAIUK, TTOJTYYEHHOU
u3 HtepHera.

CoBpeMeHHbIE CEpBUCHI MHTEPHET-KOMMYHHKAIIUH.



CereBoil »THKET, 6a30Bble HOPMBI MH(GOPMALIMOHHON STUKU W MpaBa Mpu padoTe
B UnTepHere. Ctparerun 6e3onacHoro noseneHus B MuTepuere.

Teoperuueckue 0CHOBbI HH(POPMATHKH
Hughopmayus u ungpopmayuonusie npoyeccul.

Nudopmarnus — 0JHO U3 OCHOBHBIX MTOHSITUN COBPEMEHHON HAYKH.

Nudopmanus kak cBeleHUs, MpelHAa3HAUYCHHbIC JJI BOCIPHUATHS YEJIOBEKOM, U
uH(popMaIusl Kak JaHHbIE, KOTOPbIE MOTYT OBbITh 0OpaOOTaHbl aBTOMATH3WPOBAHHOMU
CHUCTEMOM.

JIMCKpeTHOCTh JaHHBIX. BO3MOXXHOCTH ONHCAHWS HENPEPHIBHBIX OOBEKTOB U
MPOLIECCOB C MOMOIIBIO TUCKPETHBIX JIaHHBIX.

NudopmanimonHsie  mpolecchl — MPOIECChl, CBSI3aHHBIE C  XPaHEHHEM,
npeoOpa3oBaHUEM U MEpeaadeil TaHHbBIX.

IIpeocmasnenue ungopmayuu.

CumBoi. Andasutr. MoutHocts andasuta. PazHOOOpas3ue SA3bIKOB U an(aBUTOB.
EcTtecTBeHHbIE 1 (popMaTIbHBIE SI3bIKA. ATI(PABUT TEKCTOB HA PYCCKOM SI3bIKE. /[BOMYHBIN
angabut. KomnuecTBo BCEBO3MOXKHBIX CIOB (KOJIOBBIX KOMOMHAIIUM) (UKCUPOBAHHON
JUIMHBL B ABOMYHOM aigasute. lIpeoOpazoBanue mo00ro aiapaBUTa K JBOMYHOMY.
KonudecTBOo pa3znuuHbIX CJIOB (MKCUPOBAHHOM JUIMHBI B al()aBUTE OIpPENEICHHON
MOIIIHOCTH.

KoaupoBanue cMMBOJIOB OAHOrO aji(aBuTa ¢ NOMOIIBIO KOJIOBBIX CIOB B JPYrOM
andasuTe, KOJAOBas TAOIUIA, 1EKOIMPOBAHUE.

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

NudopmanmoHHblii 00beM JaHHBIX. BUT — MHUHHMMalIbHasE €IUHULA KOJIMYECTBA
uH(popMauu — JBOMYHBIA pa3psa. EquHunel n3mepenus HHPOPMaLMOHHOTO o0beMa
JMaHHBIX. buT, 0aiT, KUI00aUT, MeradanT, ruradbamT.

CkopocTh mepenayd JaHHBIX. EJMHHUIBI CKOPOCTH MEpefadyd  JIaHHBIX.

Komupoanne tekcroB. PaBHomepHbiii kon. HepaBHomepHbii kox. KoaupoBka
ASCII. Bocemubutusie komaupoBku. [lonsitue o  komupoBkax UNICODE.
JlexonupoBaHue COOOIIEHUH C HMCIHOJB30BAaHMEM PABHOMEPHOIO M HEPABHOMEPHOI'O
kozna. MlHpopMaloHHbIil 00BEM TEKCTA.

Hckaxxenue nndopmanuy npu nepeaaye.

O61ee npeacTaBiaeHUE 0 HU(GPOBOM MPEICTABICHNUN ayTMOBU3YaAIbHBIX U IPYTUX
HEIPEPBIBHBIX JaHHBIX.

Komuposanue npera. [[BeroBsie Mogenu. Moaens RGB. I'myOuna komupoBanus.
[Tanmutpa.

PactpoBoe u BekTOpHOE TIpencraBieHue wu3oOpaxkenuid. [lukcens. OueHka
nH(OPMAITMOHHOTO 00beMa rpadUIeCKUX JaHHBIX JIJI PACTPOBOTO U300PAKECHHUS.

Komuposanue 3Byka. Pa3psinocts u yacrora 3anucu. KommuecTBo KaHAJIOB 3aUCH.

OneHka KOJIMYECTBEHHBIX TAPAMETPOB, CBA3AHHBIX C IIPEICTABICHUEM U XPaHEHHEM
3BYKOBBIX (paitsioB.



HNupopmManoHHbIE TEXHOJIOIHU
Texcmosbie OOKyMeHmbl.

TexcToBbIE JOKYMEHTHI M MX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHHUIa, ab3all, CTPOKa,
CJIOBO, CUMBO).

TexcTroBbli  mpoueccop  —  HMHCTPYMEHT  CO3JaHus,  PEAAKTUPOBAHUS
u ¢opmatupoBaHusi TekcToB. IlpaBuna HaOopa Tekcra. PemakTMpoBaHUE TEKCTa.
CpoiictBa cumBosoB. Ilpudr. Tumer wmpudroB (pyOnenble, ¢ 3aceuKkamu,
MoHotmpuHHbIe). [lomyxupHoe u KypcuBHOe HauepTanue. CBolicTBa a03aleB: TPaHUIIbI,
a03alHBIA OTCTYI, WHTEpBajl, BblpaBHMBaHME. llapamerpsl crpanunpbl. CruieBoe
dbopmaTupoBaHue.

CrpykrypupoBaHue HMHQOpMAIMM C IOMOIIbKO CHUCKOB M  TaOJMIL.
MHoroypoBHeBbl€ criicKU. JloOaBieHne Tabnnil B TEKCTOBBIE JOKYMEHTHI.

BceraBka u300pakeHUil B TEKCTOBbIE JTOKYMEHTHL. OOTekaHuEe W300paKeHU
TEKCTOM. BKIIIOUeHHE B TEKCTOBBII JOKYMEHT Uarpamm, (popmyii, HyMepaluuu CTPaHHIL,
KOJIOHTUTYJIOB, CCBUIOK M IPYTUX 3JIEMEHTOB.

IIpoBepka mnpaBonucanus. PacctaHoBka mepeHOCOB. ['0JI0COBOM BBOJ TEKCTA.
OnTtuyeckoe pacno3HaBaHue Tekcra. KommbroTepHblid mnepeBoj. Vcmosb3oBaHue
cepBucoB MHTepHeTa a1t 00pabOTKHU TEKCTa.

Komnwvromepnas epaghuxa.

3HaKOMCTBO ¢ rpaduueckuMu penaktopamu. PactpoBeie pucynku. Mcnonb3zoBanue
rpaduuecKkux MPUMHUTUBOB.

Onepauun pegakTUpoBaHusi Tpaduyeckux OOBEKTOB, B TOM YHCIE HUPPOBBIX
dboTtorpaduii: U3MEHEHHE pa3Mepa, 00pe3Ka, TOBOPOT, OTpaKeHHue, padboTa ¢ 00IacTIMHU
(BbIICJICHUE, KOMUPOBAaHMWE, 3ajMBKa I[BETOM), KOPPEKIUs IIBETa, SPKOCTH U
KOHTPACTHOCTH.

Bekropnas rpaduka. Co3gaHue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMHU CPEICTBAMU
TEKCTOBOIO MPOIIECCOpA WK APYTHUX MPOrpaMM (TMpuiiokenuid). J{obaBieHne BEKTOPHBIX
PUCYHKOB B JJOKYMEHTHI.

Mynomumeoutinvie npezeHmayuu.

IToaroroBka MynbTUMEIUHHBIX TIpe3eHTauii. Ciaiin. JlobaBieHue Ha ciaiig TekcTa
1 n3o0pakeHnii. Pabota ¢ HECKOIBKHMU ClIaiilaMHu.

JloGaBieHue Ha ciai]1 ay IMOBU3YaIbHbIX JaHHBIX. AHUMAaLUs. [ MnepcChlIKy.

8 KJIACC

Teopernueckune 0CHOBbI HHPOPMATHKHU
Cucmemvl cuucieHus.

Hemno3unmoHHble ¥ MO3UIMOHHBIE CUCTEMBI cuucieHus. AndaBut. OcHOBaHUE.
Pa3Bepnyras ¢opma 3anmcu uyucna. llepeBon B JECATUYHYIO CHUCTEMY YHCET,
3aMMCaHHBIX B APYTMX CUCTEMAaX CUUCIICHUS.

PumMckas cucrtema cuncieHus..



JIBonuHas cucrteMa cuucienus. [lepeBoa nensix uncen B npenenax ot 0 go 1024
B JIBOMYHYIO CUCTEMY CUMCIICHHs. BoceMepuuHas cucrema cunciieHus. Ilepeson uncen
U3 BOCBMEPUYHON CHCTEMBl B JBOMYHYIO U JECATHYHYIO CHUCTEMBI M OOpaTHO.
[llectHanuarepuuHas cuctemMa cuucieHus. llepeBon uyucen w3 mecTHaIUATEPHUYHON
CUCTEMBI B IBOUYHYIO, BOCBMEPUUHYIO U JIECATUUHYIO CUCTEMBI U OOpaTHO.
ApudmeTrueckue onepanuy B JBOUYHON CUCTEME CUMCICHHUSL.

Onemenmovi Mmamemamuyeckou 102UKU.

Jlornyeckue BBICKA3bIBaHUS. Jlornueckue 3HA4YCHUS BBICKA3bIBaHUI.
DJIeMEHTapHbIE u COCTaBHEIC BBICKAQ3bIBaHUS. Jlornueckue orneparuu:
«» (KOHBIOHKIUS, JIOTUYECKOE YMHOXXEHHE), «UIW» (AU3IBIOHKIHMS, JIOTHYECKOE
CIOXEHHE), «He» (Jloruueckoe oTpuranue). I[IpuopuTeT JTOTMYECKUX OIepalui.
OnpeneneHne HWCTUHHOCTH COCTAaBHOTO BBICKA3bIBAHMS, €CJIM HW3BECTHHI 3HAYCHUS
MCTUHHOCTH BXOSIIIUX B HETO AJIEMEHTAPHBIX BhICKa3bIBaHUU. JIOTHUECKUE BRIPAKEHMUSI.
[IpaBmiia 3amucu  JIOTHYECKHX BbIpakeHuU. IlocTtpoenwe Tabmuil HCTUHHOCTH
JIOTUYECKUX BhIPAXKEHUH.

Jlormyeckue 3j1eMEHThl. 3HAKOMCTBO C JIOTHYECKMMH OCHOBAMHU KOMIIBIOTEPA.

AJITOPUTMBI U IPOTPAMMHUPOBAHHUE
Hcnoanumenu u ancopummul. Aneopummudeckue KOHCMpPYKYuu.

[Tonstue anroputma. MicrioaHUTEN aNropuTMOB. AJITOPUTM KakK IIJIaH yIpaBICHUS
VCIIOJTHUTEJIEM.

CgoiictBa anroputma. CrocoObl 3amucy anropuTMa (CIOBECHBIN, B BHUE OJIOK-
CXEMBI, IPOrpamMMma).

AnroputMudeckue KOHCTpyKUMH. KoHCTpykums «ciemoBaHuey». JIMHEHHbIN
anroput™. OTpaHUYEHHOCTh JIMHEHHBIX aJITOPUTMOB: HEBO3MOKHOCTh MPETYCMOTPETh
3aBUCHUMOCTbH MOCJIEIOBATEIIbBHOCTH BBIMIOJIHSIEMBIX TEUCTBUN OT UCXOHBIX JIAHHBIX.

KoHcTpykiuss «BeTBieHUE»: TONHAas W HemnodaHas (opMmbl.  BelnonaHeHue
Y HEBBITIOJIHEHHE YCIOBUS (MCTUHHOCTh W JIOXKHOCTH BbICKa3biBaHus). I[IpocTwie u
COCTaBHBIE YCJIOBUSI.

KoHCTpyKIusi «MOBTOpEHHMs»: WHUKIBI C 3aJaHHBIM YHUCJIOM TOBTOPEHUH,
C YCIIOBHEM BBITIOJTHEHHS, C IEPEMEHHON ITUKJIA.

Pazpabotka s (GoOpMaIbHOrO HUCHOJHUTENS AJFOPUTMa, MPUBOISIIETO K
TpeObyeMoMy pe3yJIbTaTy MpH KOHKPETHBIX UCXOIHBIX TaHHBIX. Pa3paboTka HECTOXKHBIX
JITOPUTMOB C MCTOJIb30BAHUEM IIMKJIOB M BETBJICHUH ISl yrpaBieHUs: (popMabHBIMU
UCIIOJTHUTEISAMH, TakuMu Kak PoOor, UYepemamka, YeprexxHuk. BrimoaHenue
QITOPUTMOB BPYYHYI0O U Ha KommbloTepe. CHHTAKCUYECKHE U JIOTHYECKHE OITHOKH.
OTKa3bl.

A3b1K npocpammupoanusi.

Azpik  mporpammupoBanus (Python, C++, Ilackans, Java, C#, IIkoabHbIN
ANTopUTMUYECKHI S3BIK).

CucrteMa nporpaMMUpOBaHUsL: PEAAKTOP TEKCTA MPOTPaMM, TPAHCISATOP, OTIAUHK.



[lepemennas: Tumn, ums, 3HaueHue. llenble, BelIeCTBEHHbIE M CHUMBOJbHbBIE
HIEpEMEHHBIE.

Oneparop mnpucBauBaHus. ApUPMETHUECKHUE BBIPAKEHUS U TOPSIIOK HX
BblunciaeHus. Onepauuy ¢ LEIbIMU YHCIAMU: LIEJIOUHCICHHOE JEJICHUE, OCTATOK OT
JICJICHUA.

Betenenus. CoctaBHbIe YCIOBUSA (3aMMCh JIOTHUECKUX BBIPAXKEHUN HA H3y4aeMOM
A3bIKE IporpammupoBaHusi). HaxoxkaeHne MUHMMyMa M MakCUMyMa U3 JIBYX, TpeX
1 YeThIpeX 4Kcen. Perienne KkBaipaTHOTO ypaBHEHUS, UMEIOIIETO BEIIECTBEHHBIE KOPHHU.

JuanoroBasi OoTfiaJKka MpOTpaMM: MOIIArOBOE BBINOJHEHHE, MPOCMOTP 3HAYCHHIA
BEJIMYMH, OTJIaI04HbII BBIBOJ, BHIOOP TOUKH OCTAHOBA.

Hukn ¢ ycnoBueM. AnroputMm EBKiMzIa i HaxoKIE€HUS HAaMOOJbLIEro OOLIEro
JeNUTeNs] JBYX HATypalbHBIX uuncen. Pa30ueHwe 3amucu HATypaJbHOTO 4YHCIa
B IMO3ULMOHHOM CHUCTEME C OCHOBAaHUEM, MEHBIIUM MU paBHbIM 10, Ha OTAEIbHBIC
nUQphL.

[uxn ¢ mepeMeHHON. ANTOPUTMBI MPOBEPKU JEIMMOCTH OJHOIO LEJIOr0 Yucia
Ha JIpyroe, IpOBEPKU HATYPaJIbHOTO YMCia Ha IPOCTOTY.

OOpaboTka CHUMBOJBHBIX JaHHbIX. CHUMBOJIbHBIE (CTPOKOBBIE) IEPEMEHHBIE.
[TocumBoabHas oOpaboTka cTpok. Iloacuer 4acTOThI MOSBIEHUS CHMBOJA B CTPOKE.
BceTpoennsie pyHkiuu s 00paboTKH CTPOK.

Ananuz aneopummos.

Onpenenenre BO3MOXKHBIX PE3YyJIbTATOB pabOTHl aJIroputMa TMpH JTaHHOM
MHOJKECTBE BXOJHBIX JAHHBIX, OINPEICICHUE BO3MOKHBIX BXOAHBIX JAHHBIX,
MIPUBOJSALIMX K JAHHOMY PE3YJIbTaTy.

9 KITIACC

Hu¢posBas rpaMoTHOCTH
I'nobanvnas cemo Hnmepnem u cmpamezuu 6€30nacHo20 nogeoeHus  Hell.

I'mo6anbhas cets Untepuer. [P-aapeca y3moB. CeTeBoe XpaHeHHE TaHHBIX. MEeTO b
UHIMBHUIYAJIbHOTO U KOJIJIEKTUBHOTO pa3MelleHus HoBoM uH(opmanuu B MHTEepHeTe.
bonbive naHHble (MHTEpHET-AaHHbIE, B YACTHOCTH JAHHBIE COLMATIBHBIX CETEN ).

[Tonsitue 00 wHPOPMAMOHHON O€30MacHOCTU. YTpo3bl HHGOPMAITMOHHON
0e3omacHOCTH Mpu padoTe B r100anbHOM CETH U METOIbI TpoTHBOIeHCcTBUS UM. [IpaBuia
Oe3onacHoi ayTeHTUPuKauuy. 3amura TuuHor nHpopmaruu B MiaTepuere. be3onacHbie
cTpareruu noseaeHus B IHTepHere. [IpenynpesxieHre BOBIEUEHNS B IECTPYKTUBHBIE U
KpUMHUHAIIbHBIE (POPMBI CETEBOM AaKTUBHOCTU (KMOEpOYJUIMHT, (QUIIMHT W Jpyrue

dbopmbI).
Paboma 6 ungpopmayuonnom npocmpancmee.
Bunel nesrenpHocTH B MHTEpHETE. HHTEPHET-CEPBHCHI: KOMMYHHKAIIMOHHBIC

CepBUCHI (TTOUTOBAs Cyk0a, BUI€0-KOH(DEPEHII-CBI3b U APYTUE), CIIPABOYHBIC CITY>KOBI
(kapThl, pacmucaHusi W JApPYTHE), TOUCKOBBIC CIYXKOBI, CIy>KObI OOHOBIICHUS
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IpPOrpaMMHOr0 oOecredeHus U Apyrue ciaykObl. CepBUCHI TOCYIApCTBEHHBIX YCIYT.
Obnaunble XpaHwiuiia naHHbIX. CpencTBa COBMECTHOM pa3pabOTKH JIOKYMEHTOB
(onmaita-oducer). [IporpammHoe obecrieueHne Kak BeO-CEpBUC: OHIIAHOBBIC TEKCTOBBIE
U rpaduvecKre peaakToOphbl, CPeabl pa3pabOTKH MPOTPaMM.

Teopernyeckue 0CHOBBI HHPOPMATUKH
Mooenuposanue xax memoo nO3HaAHUA.

Monens. 3amaum, pemaeMble ¢ TOMOINBIO MozenupoBanus. Krmaccuduxarmm
mojeneil. MarepuansHble (HaTypHBIC) U MHGOpMaIMOHHbIE Mojenu. HenpepbiBHbIE U
TUCKpeTHble Mojenu. Mwmuranvonnsie wmoxaenu. HWMrposeie Moaenu. OlieHka
COOTBETCTBUS MOJICIIH MOJICTUPYEMOMY OOBEKTY U LEJISIM MOACITUPOBAHUS.

TaOnuunbie Mosenu. Tabnuia Kak MpecTaBIeHUE OTHOILIECHUS.

ba3bl gannbix. OTOOp B TaONMIE CTPOK, YIOBIETBOPSIIOIIUX 3aJaHHOMY YCJIOBHIO.

I'pad. Bepmmna, pedpo, nmyts. OpHeHTHPOBAHHBIE U HEOPUEHTUPOBAHHBIE TpadBbI.
Jnmuna (Bec) pebpa. BecoBas matpuiia rpada. [nuHa mytu Mexay BeprimHaMmu rpada.
[Touck ontumaneHOro mytd B rpade. HayanbHas BepummHa (MCTOYHHMK) M KOHEYHAS
BeplIMHA (CTOK) B OPUEHTHUPOBAHHOM rpade. BeruncieHne KoaudecTBa IyTel
B HaIIPaBJICHHOM allMKJIN4YECKOM rpade.

HepeBo. Kopenb, BepiinHa (y3en), JHUCT, peOpo (ayra) nepeBa. Breicota nepera.
[Tonnepeso. Ilpumepsl ucnosib3oBaHus AepeBbeB. IlepeOop BapuaHTOB C MOMOUIBIO
JepeBa.

[TonsiThe MareMaTH4eCcKOW MOJENU. 3aJadyd, peEmaeMble ¢  MNOMOUIIBIO
MaTEMaTUYeCKOro (KOMIBIOTEPHOT0) MojJenupoBanus. OTiaMuMe MaTeMaThu4ecKou
MOJIEIN OT HATYPHON MOJENH U OT CIIOBECHOTO (JIMTEPATypPHOTO) ONMKUCAHUs 0OBEKTA.

Otanbl KOMIIBIOTEPHOTO MOJEIMPOBAHUS: IOCTAHOBKA 3aJlayd, MOCTPOCHUE
MaTEeMaTUYeCKOM MOJENH, MpOorpaMMHas peaju3alus, TECTHPOBAaHUE, MPOBEACHUE
KOMITBIOTEPHOT'O SKCIIEPUMEHTA, aHAJIU3 €r0 PEe3yJIbTaTOB, YTOUHEHUE MOJIEIH.

AJITOPUTMBI U IPOTPAMMHMPOBAHUE
Paspabomka areopummos u npoepamm.

Pazbuenune 3amaum Ha mnoxzagaur. CocCTaBieHHE AJITOPUTMOB M TPOrpaMm C
UCIIOJIb30BAHUEM  BETBJICHHMM, IIMKJIOB M  BCIOMOTaTEIbHBIX  QJITOPUTMOB s
yOpaBJICHHUS HCTOTHUTENEM PoOOT WM JApYyrMMH HCTOJHUTEISIMH, TaKUMHU Kak
UYepenamka, YUepTeKHUK U IPYTUMH.

Tabmuunsie BenmuuuHbBl (MaccuBbl). OpHOMepHble MaccuBbl. (CocTaBlieHHE
U OTJIaJIka MPOTpamMM, PEATU3YIONIUX TUIIOBBIC AJITOPUTMBI 0OPaOOTKH OJTHOMEPHBIX
YHUCJIOBBIX MAaCCHBOB, Ha OJTHOM M3 SI3bIKOB MTporpammupoBanus (Python, C++, [Tackais,
Java, C#, IllxonbHbI ANTrOpUTMUYECKUN SI3BIK): 3aMOJHEHHE YHCIOBOIO MAacCHBa
CIIy4allHBIMM YHCJIaMU, B COOTBETCTBUM C (OpMyJIOW WM IyTeM BBOJA YHCET,
HaxXO0XXJICHUE CYMMBbI 3JIEMEHTOB MAacCHUBa, JMHEWHBIA IMOWUCK 3aJJaHHOTO 3HAYCHHS B
MaccuBe, MOJCYET 3JEMEHTOB MAacCUBa, YAOBJIETBOPSIOMIMX 33aJaHHOMY YCJIOBHIO,
HaxO0XXJI€HUE MHUHUMAIBHOTO (MaKCMMaJbHOIO) »3JeMeHTa MmaccuBa. CopTHpOBKa
MaccHBa.
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OOpaboTka MOTOKA [JAHHBIX: BBIYMCIEHHUE KOJIMYECTBA, CYMMBI, CpEIHETrO
apu(MeTHyecKoro, MHUHHUMAJIBHOTO W  MAaKCMMAJIbHOTO 3HAYCHHUS  DJIEMEHTOB
IIOCJIENOBATEIbHOCTH, YIOBIETBOPSIONIUX 3aJAHHOMY YCIIOBUIO.

Ynpaenenue

VYmupasnenue. Curnan. OOpaTtHasi cBs3b. [lonydeHue CUTHATOB OT HU(PPOBBIX
JATYUKOB (KacaHUsl, pacCTOSIHUS, CBETa, 3ByKa U Jpyroro). IIpumepsl ucnoiab3oBaHus
OpUHIIMIA OOpaTHOM CBSI3M B CUCTEMax YIMPAaBICHUS TEXHUYECKUMHU YCTPOMCTBAMU
C TIOMOIIBIO TATYMKOB, B TOM YUCIIE B POOOTOTEXHUKE.

[Ipumepsl pOOOTH3UPOBAHHBIX CHCTEM (CHUCTEMa YMPABICHUS JBMIKEHUEM
B TPAaHCIHOPTHOM CHUCTEME, CBapO4yHas JIMHUS AaBTO3aBOJA, ABTOMATHU3UPOBAHHOE
YIPAaBJICHUE OTOIUIEHUS JO0Ma, aBTOHOMHAs CHUCTEMa YIPABJICHHUS TPAHCIOPTHBIM
CPEICTBOM U JPYTHUE CUCTEMBI).

HNupopMannoHHbIE TEXHOJIOTHU
DnekmponHvle madIuybl.

[lonsiTue 00 3MEKTPOHHBIX TaOnMIax. TUIBl JaHHBIX B SYEHKAX SJIEKTPOHHOU
Tabnuubl. PegaktupoBanue u ¢gopmarupoBaHue Tadiui. BerpoeHHble (QyHKIMM 1S
oMcKka MakCUMyMa, MUHHMyMa, CyMMbl U cpegHero apugpmerudeckoro. CopTupoBka
JAHHBIX B BbIJCIIEHHOM Auana3zoHe. [locTpoenue auarpamm (rucrorpamma, Kpyronas
auarpamma, ToueyHas [uarpaMmma). Beibop Tumna guarpaMmel.

[IpeoOpa3oBanue Qopmyn npu KomupoBaHuu. OTHOcUTENbHAs, aOCOJIOTHAs U
CMelIaHHas aJpecalys.

VYcaoBHBIE BBIYMCIECHHSI B 3JEKTPOHHBIX Tabauuax. CyMMUpOBAHHE MU MOACYET
3HAYECHMM, OTBEYAIOIINX 3aIaHHOMY yciioBHI0. OO0paboTKka O0IBIIMX HAOOPOB TAHHBIX.
YucneHHoe MOICIMPOBAHUE B AJIEKTPOHHBIX TaOJIUIIAX.

Hnghopmayuonnvle mexnonozuu 8 cospemeHHom obujecmae.

Pons wHGOPMAIMOHHBIX TEXHOJIOTMA B Pa3BUTUU IKOHOMHKHA MHpa, CTPAHBI,
peruona. OTKpbIThIE 00pa30BaTEbHBIE PECYPCHI.

[Ipodeccuu, cBsa3anHble ¢ HHPOPMATUKON U UHPOPMAIIMOHHBIMU TEXHOJOTHUSMH:
BeO-IM3aiiHep, MPOrPAMMHUCT, Pa3pabOTUNK MOOUIBHBIX MPUIOKEHUN, TECTUPOBIIUK,
apXUTEKTOP MPOTPAaMMHOTO 00ECIICYCHHUS, CIICIIMAIACT 110 aHAIN3Y JaHHBIX, CHCTEMHBIH
aJIMHHHACTPATOP.
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INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA TPOI'PAMMBbI
IO HTH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBLHIEI'O
OBPA3OBAHUA

N3ydenne napopMaTuKy Ha YpOBHE OCHOBHOTO OOIIET0 00Opa30BaHUS HAMPABICHO
Ha JOCTHXKEHHE OOYYalOIIMMHCS JMYHOCTHBIX, METalpEeIMETHBIX W TMPEIMETHBIX
PE3yIbTaTOB OCBOCHHUS COJEPKAHUS yYCOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE pe3ynbTaThl UMEIOT HAMMPABICHHOCTH HA PEIICHUE 3a7a9 BOCIIUTAHUS,
Pa3BUTHUA U COLMATU3AIMN 00YYAIOIINXCS CPEICTBAMHU YIEOHOTO TIpeIMeETa.

B pesynbrare nuzydeHus ”HGOpPMATUKU Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHus
y oOyuaromierocsi OyayT chOpMUPOBAHBI CIEAYIONIME JIMYHOCTHBIC PE3YIbTAThI
B YaCTH:

1) maTpUOTHYECKOr0 BOCTIUTAHUSA:

IIEHHOCTHOE OTHOIICHHE K OTCYCCTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H
HAy4YHOMY HACIIe[IMI0, TOHMMaHUE 3Ha4YeHUs WH(POPMATUKH KaK HAyKd B KU3HU
COBPEMEHHOT0 0O0IlecTBa, BIAJECHUE JIOCTOBEpPHOW WHPOpMAIMEHl O TMepeoBbIX
MHUPOBBIX M  OTCUECTBEHHBIX  JIOCTHKEHUSX B  obOjmactu  wWHOOpPMATHKH
U UHPOPMAIMOHHBIX TEXHOJOTUH, 3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX
o 1udpoBoi TpaHchOpMaILIK COBPEMEHHOI'O OOIIECTBA;

2) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OpHUEHTAlMsl Ha MOpPaJbHBIE LIEHHOCTH W HOPMBI B CUTyalUsX HPABCTBEHHOTO
BbIOOPA, TOTOBHOCTh OLIEHHWBATHh CBOE IOBEJCHHE W IOCTYNKH, a TaKKe MOBEICHUE
U IIOCTYIIKM APYIMX JIOJEH C IO3ULMH HPABCTBEHHBIX U NPABOBBIX HOPM C Y4ETOM
OCO3HAaHMs TOCJIEICTBUM IMOCTYNKOB, AKTUBHOE HENMPUATHE ACOLMAIBHBIX MOCTYIKOB,
B TOM uucie B MHTepHere;

3) rpa:kaIaHCKOro BOCIIUTAHMS:

MPEJCTABICHUE O COIMAJIBHBIX HOPMAaX M MpaBHIaX MEXJIMYHOCTHBIX OTHOIIICHUH B
KOJUICKTHBE, B TOM YHCJIE B COIMAJIbHBIX COO0OIIEecTBaX, COOJIOJACHUE IPABHII
0€30MacHOCTH, B TOM YHCJIE HABBIKOB O€30IIaCHOr0 IOBEICHUS B HMHTEPHET-CPEJE,
TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM JEATEIHLHOCTH MPU BBIMOJTHEHUU y4E€OHBIX,
MO3HABaTEIbHBIX 3ajad4, CO3JIaHUU y4eOHBIX MIPOEKTOB, CTpEeMJICHHUE
K B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B MpOlecCe ITOM Y4yeOHOM eSaTeIbHOCTH,
FOTOBHOCTh OILICHUBATh CBOE MOBEACHUE U TOCTYNKHA CBOUX TOBApPUIIEH C MO3ULIUH
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

4) HeHHOCTeH HAYYHOT'0 O3HAHMA:
c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUYECKUX TMpeAcTaBieHuid 00 wuHopManmu,
UHGOPMAIIMOHHBIX MpOIeccax U MHPOPMAIIMOHHBIX TEXHOJOTHUSAX, COOTBETCTBYIOIINX
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COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U OOLIECTBEHHON MPAKTUKUA M COCTABIISIOIINX
0a30BYI0 OCHOBY /Il IOHUMaHUs CYIITHOCTH HAyYHOU KapTUHBI MUPA;

MHTEpeC K 00yUEHHUIO ¥ TO3HAHUIO, JTF0003HATEIbHOCTh, FOTOBHOCTD M CHOCOOHOCTh
K CamM000pa30BaHUIO, OCO3HAHHOMY BBIOOPY HANpPAaBICHHOCTH U YPOBHS OOY4YEHMs
B JlaJIbHCHIIIEM;

OBJIAJICHAE OCHOBHBIMH HAaBBIKAMM HCCIJIEIOBATEIBCKON NEATEIBHOCTH, yCTAHOBKA
Ha OCMBICJIICHUE OIbITA, HAOJIIOJICHUH, OCTYIIKOB U CTPEMJICHUE COBEPLIEHCTBOBATH
IYTU AOCTUKEHUSI UHIUBUAYAIBHOIO U KOJIJIEKTUBHOTO OJIarOMOIy4Hs;

c(hOpMUPOBAHHOCTh HMH(POPMAIMOHHON KYJIbTYpbl, B TOM YHCIIE HaBBIKOB
CaMOCTOSITENIbHOM  paboThl C y4eOHBIMH TEKCTaMH, CIPaBOYHOW JHUTEPaTypOH,
pa3HOOOpa3HBIMU CpEACTBAMH HH()OPMALIMOHHBIX TEXHOJOTUH, a TakXKe YMEHUs
CaMOCTOSITEJIBHO ONPENENATh eI CBOEr0 OOYyYEeHHs], CTAaBUTh U (POPMYJIHPOBATH IS
ce0s1 HOBbIE 33/1aud B yueO€ U MO3HABATEJIBHOW NESTEIbHOCTH, Pa3BUBAaTh MOTUBBI U
MHTEPECHI CBOEH NTO3HABATEIIBHOM JESITEIIBHOCTH;

5) popmupoBaHusl KyJIbTYpPbI 310POBbSI:

OCO3HAaHMUE LICHHOCTH >XU3HHM, OTBETCTBEHHOE OTHOLICHHE K CBOEMY 310pPOBBIO,
YCTaHOBKA Ha 3/10pOBbIil 00pa3 )KU3HU, B TOM YUCJE U 3a CUET OCBOCHUS U COOJIIOJICHUS
TpeOOBaHMI Oe3omacHOi JKCIUTyaTaluu CPEACTB MH(OPMALIMOHHBIX
Y KOMMYHUKAIIUOHHBIX TEXHOJIOTUH;

6) TPy10BOr0 BOCIMTAHUSA:

MHTEpEC K TPaKTUUYECKOMY H3yuYeHHI0 mpodeccuidi u Tpyaa B cdepax
npoecCHOHaNBbHOM AESITEIBHOCTH, CBI3aHHBIX C HHPOPMATUKOM, MPOTPAMMHUPOBAHUEM
U  HUHPOPMAIMOHHBIMH TEXHOJIOTHSIMH, OCHOBaHHBIMM Ha JOCTHDKCHHSAX HAyKH
nH()OPMATHKN U HAYIHO-TEXHHUECKOTO MPOTPecca;

OCO3HAHHBIA BBHIOOP W TMOCTPOCHHWE WHIWBHIYATHHOW TPACKTOPHH OOpa30BaHUS
U OKU3HCHHBIX IIJJAHOB C YYETOM JIMYHBIX H OOIIECTBEHHBIX HMHTEPECOB U
noTpeOHOCTEH;

7) IKOJIOTH4€eCKOro BOCTIUTAHUS:

OCO3HAHHE TJI00ATBLHOT0 XapaKTepa IKOJIOTUUECKUX MPOOJIeM U IyTel UX pelieHus,
B TOM YHCJE C yYE€TOM BO3MOKHOCTEW WH(MOPMAITMOHHBIX M KOMMYHHUKAITMOHHBIX
TEXHOJIOTHUI;

8) apanTanuu o0y4aroumerocss K M3MEHSIIOIIAMCS YCJIOBUSIM COLMATILHOM U
NPUPOIHON Cpeabl:

OCBOEHHE OOYYaIOIIUMHCS COLMAIBHOTO OIbITAa, OCHOBHBIX COIIMAJIBHBIX POJICH,
COOTBETCTBYIOIIMX BEAYIIECH NESITEIHLHOCTH BO3pacTa, HOPM U MPaBUJl 0OIIECTBEHHOTO
noBeZieHus, (GOpM COLMATBLHON >KM3HM B TPYINAaX W COOOIIECTBAX, B TOM YHCIE
CYIIECTBYIOIIUX B BUPTYAJIbHOM MPOCTPAHCTBE.
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METANIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIEe Pe3yabTaThl OCBOSCHUS MPOTPAMMBI 10 MHHOPMATUKE OTPAXKAIOT
OBJAJICHUE YHHUBEPCAJIbHBIMU  YYEOHBIMU  JIEUCTBUSIMHU — TI03HABATEIbHBIMU,
KOMMYHUKATHBHBIMH, PETYIISITHBHBIMU.

Ilo3HaBaTesibHbIe YHUBEpPCAJIbHbIE Y4eOHbIC NeCTBUS
Ba3oBble JJornueckue 1eCTBUA:

yMEHUE ONpEACNATh MOHATHSA, CO3/laBaTh 0OOOIICHUS, YCTaHABINBATh aHAJIOTHH,
KiIaccu(pumupoBaTh,  CaMOCTOSITEIPHO  BBIOMpATh  OCHOBAaHUS W KPUTEPUU
I KiaccuduKaluyd, YCTaHABJIMBATh IPUYMHHO-CIICJCTBEHHBIE CBS3H, CTPOHTH
JIOTUYECKHE PACCYKICHHS, IPOBOIUTh YMO3aKIFOUeHUs (MHIYKTUBHBIC, ISTYKTUBHBIC U
110 aHAJIOTUM) U BBIBOJIBL;

YMEHHE CO3/1aBaTh, MIPUMEHATh U IPEOoOpPa30BbIBATh 3HAKH W CHUMBOJIBI, MOJICIN
U CXEMBI JIIS pellieHHs] Y4eOHBIX M M03HABAaTEIbHBIX 3a/a4;

CaMOCTOSITEJIbHO BBIOMpaTh CIOCOO perieHus y4eOHOM 3amauu  (CpaBHUBATh
HECKOJIbKO BapUaHTOB pEIICHUs, BBIOMpATh HauMOOJIee TMOAXOMAIMIMNA C Yy4eToM
CaMOCTOSITEJILHO BbIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBaTeIbCKHeE JeHCTBHA:

dbopMyIUpOBaTh  BOMPOCH,  (UKCUPYIOIIUE  Pa3pblB  MEXKAY  pPealbHBIM
U KeJaTeIbHBIM COCTOSHUEM CHTYaIllMH, 0OObEeKTa, U CaMOCTOSTEIbHO YCTaHABIMBATH
HCKOMOE M JIaHHOE;

OIICHUBATh Ha IPUMEHUMOCTh U IOCTOBEPHOCTH HH(MOPMAIIHIO, TTOTYUYSHHYIO B XO/1e
HCCJICJOBaHMS;

MPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHIIIEE pa3BUTHE MPOIECCOB, COOBITUNA U HX
MOCIECTBUA B AHAJIOTHYHBIX WM CXOJHBIX CHUTyalldsiX, a TAaKXE BbIJIBUTaTh
MPEANO0JIOAKEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBUSX U KOHTEKCTAX.

Pabora ¢ ungopmanmei:

BBISIBIISITE  AeUIIMT WHGOPMAIIUKU, JTaHHBIX, HEOOXOJAMMBIX I PEIICHUS
MOCTaBJICHHOM 3aJ1auM;

NPUMEHSTh Pa3IMIHBIC METObI, HHCTPYMEHTBI U 3aIIPOCHI TIPH TIOUCKE U 0TOOpE
uH(OpMAITUU WU JAaHHBIX U3 UCTOYHUKOB C YUETOM TMPEUIOKEHHON yueOHOM 3a1auu U
3aJIaHHBIX KPUTEPUEB;

BbIOWpaTh,  aAHAIM3HPOBATh, CUCTEMATH3UPOBATh W  HMHTEPIPETUPOBATH
UHGOPMAITUIO PA3TMYHBIX BUAOB U (POPM IIPEICTABICHHUS;

CaMOCTOSITEJIbHO BBIOWpAaTh ONTUMAIBHYIO (OpMY MpeaCcTaBiIeHUsS WHGOOpMAIIH
U WUIIOCTPUPOBATH pEIllaeMble 3a7adud HECIOKHBIMH CXEMaMH, AuarpamMMmamu, HHON
rpaduKoi U UX KOMOMHAIUSMU;

OIICHUBATh HAJICKHOCTh MH(OPMAIIUU 10 KPUTEPUIM, TPEITIOKCHHBIM YIUTEIEM
WH c(HOPMYITHUPOBAHHBIM CAMOCTOSITENILHO;

3¢ (HeKTUBHO 3alIOMUHATh U CUCTEMAaTU3UPOBATh HH(POPMAIIHIO.
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KoMMyHHKaTHMBHbIE YHUBEpPCAJIbHbIE Y4eOHbIE JIeiiCTBUA
Oo0menue:

COTIOCTaBIIATh CBOM CYXKJICHHS C CYXJICHHSIMH JPYTHX YYaCTHHUKOB JHaliora,
0OHapyKHUBaTh Pa3JIMINEC U CXOJCTBO MO3UITHI;

nyOJUYHO TPEJCTaBIATh PE3YIbTaThl BBIMOJHEHHOTO OIBITa (IKCIECPHMEHTA,
WCCJICTIOBAHMS, IPOCKTA);

CaMOCTOSTEIILHO BBIOMpaTh (popMaT BBICTYIUICHUS C YYETOM 3aJad Mpe3eHTaIlun
¥ 0COOCHHOCTEH ayTMTOPUH U B COOTBETCTBUHU C HUM COCTABJIATh YCTHBIC M IUCHbMCHHBIC
TEKCTBI C UCIIOJIb30BAaHUEM HILTIOCTPATUBHBIX MaTCPHUAJIOB.

CoBMmecTHasI 1eITEJIbHOCTD (COTPYAHUYECTBO):

MMOHKUMATh U UCTIOJIb30BATh MPEUMYIIIECTBA KOMAHHON U UHAUBUYILHON paOOThI
MIPU PEIICHUN KOHKPETHOW MPOoOJeMbl, B TOM YHUCIIE MPU CO31aHUU UHGOPMAIUOHHOTO
MPOAYKTa;

IPUHUMATh 1I€JIb COBMECTHOM MH(POPMAIMOHHON JIESITEIBHOCTH 10 CcOopy,
00paboTke, mepeaayde, hopmMaau3auyu HHPOPMAITUH, KOJJIEKTUBHO CTPOUTH JICUCTBUS 110
€€ JOCTHUXKEHHUIO: paclpelesiTb poju, JOrOBapUBAThCI, OOCYXAaTh MPOLECC U
pe3yJbTaT COBMECTHOM pabOTHI;

BBITIOJTHATH CBOIO YacTh paboThl ¢ HHpopmarued win WHOOPMAIIMOHHBIM
MPOAYKTOM, JIOCTUIasi KauyeCTBEHHOTO pe3yjibTara IO CBOEMY HalpaBJICHUIO
Y KOOPJIMHUPYS CBOU JICHUCTBUS C IPYTUMHU YJICHAMU KOMaH/Ibl;

OLICHMBATh  KayecTBO CBOEro BKJIaga B  oOmMiA  WH(OPMAIMOHHBIN
NPOAYKT TIO KPHUTEPHSIM, CaMOCTOATEIBHO C(HOPMYJIMPOBAHHBIM  y9aCTHHUKAMU
B3aMMOJICHCTBHUS;

CpaBHUBATh PE3yJbTaThl C UCXOJHOM 3aauei W BKJIaJ Ka)KI0ro 4j€Ha KOMaHJbI
B JIOCTHXKEHHE PE3yJIbTaTOB, pa3leisiarTh c(epy OTBETCTBEHHOCTH U IIPOSBIATH
TOTOBHOCTH K MPEIOCTaBICHUIO OTUETA MEePE]T TPYIIIOM.

PerynsitTuBHble YHUBeEpPCAJIbHbIE Y4eOHbIE JeHCTBUA
Camoopranusanus:
BBISIBJISAT B )KM3HEHHBIX U YIEOHBIX CUTYAIUSAX MTPOOJIEMBI, TPEOYIONTHE PEIICHUS;
OpPHCHTHUPOBAThCA B  PA3IMYHBIX  MMOAXOJAaX K  TNPUHATHIO  PEIICHUMN
(MHIMBUAYATIBHOC MPUHATHE PEIICHUH, PUHSATHEC PEIICHUHA B TPYIIIIE);
CaMOCTOSITENIFHO COCTABJIATH AJITOPUTM peUICHHUS 3aaadd (WM ero 4YacTh),
BBIOMpATh CHOCOO pemIeHus Y4eOHOW 3ajJayll C y4YeTOM HMEIOIIMXCS PEeCypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh NpearacMbie BapHaHThI PEIICHUI;
COCTABJISITH IJIAH ICUCTBHM (TJIaH peann3alii HaMEYSHHOTO alTOPUTMA PEIICHHUS ),
KOPPEKTUPOBATh MPEJIOKEHHBIM aITOPUTM C YYETOM IMOJYYSHHUS HOBBIX 3HaHUIA 00
U3y4aeMOM OOBEKTE;
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NPOBOAUTH BHIOOP B YCIOBHSIX NPOTHUBOPEUYMBONM HH(poOpMamuu u OpaTh
OTBETCTBEHHOCTb 32 PELICHHUE.

CamokoHTpOJIb (pediexcus):

BJIQ/IETh CIIOCOOAMH CaMOKOHTPOJISL, CAMOMOTHBAIIUH U PeIICKCHUH;

JaBaTh OLIEHKY CUTYallMH U Mpeajiarath IiaH ee U3MEHEHUS;

YUUTHIBaTh KOHTEKCT M MPEABUAETH TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPH
pelieHny y4eOHOH 3a7a4uu, alaliTUPOBATh PEIICHHE K MEHSIIOIIUMCS 00CTOSITETLCTBAM;

OOBSACHATH IPUYUHBI JOCTUKEHHUSI (HEIOCTUKEHMUS) pE3yJIbTaTOB
UHPOPMAIIMOHHON JIEATETbHOCTH, JaBaTh OLEHKY HPUOOPETEHHOMY OIBITY, YMETh
HAXOJHTh MO3UTUBHOE B MMPOU3OLICAIICH CUTYAIIHH;

BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB,
U3MEHUBIIUXCS CUTYallUl, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYJHOCTEH;

OILICHHMBATh COOTBETCTBHE PE3ybTaTa IEIH U YCIOBHUSIM.

3MOHI/IOHaJILHbIﬁ HHTCEJIJICKT:
CTaBUTH ce0s Ha MeECTO APpyroro 4cJIOBCKa, IIOHHMMAaTb MOTHUBbBI W HaAMCPCHMHA

JPYTOro.

IIpunsiTue cedst U APyrux:
OCO3HaBaTh HEBO3MOXHOCTb KOHTPOJIMPOBATh BCE BOKPYI AK€ B YCIOBHUAX
OTKPBITOTO AOCTYyNA K JH0OBIM 00beMaM UH(POPMALIMH.

HPEIMETHBIE PE3YJIbTATDBI

K koniry oOyuenust B 7 kiaacce y oOydarornierocsi OyayT chopMHUpOBaHbI YMEHUS:

MOSICHATh HAa TPUMEPax CMBICT TOHATHH «uHOOpMAIUI», «HHPOPMAITMOHHBIN
mpoiece», «obpaboTka wuHpoOpManUM», «XpaHeHue uHopMmaIun», «Iepeaayda
uH(pOopMaLun»;

KOAMpPOBaTh H  JIEKOAMPOBATH COOOIIEHWS 1O  3aJaHHBIM  IIPaBHJIaAM,
JEMOHCTPUPOBATh TMMOHMMAHUE OCHOBHBIX TMPUHIIMIIOB KOAMPOBAaHUS WHGOPMAIUH
pa3IMYHON MPUPOJIbI (TEKCTOBOM, TpapruecKoid, ayamo);

CpPaBHMBATh JUIMHBI COOOIICHWH, 3aMUCaHHBIX B pa3IUYHBIX andaBHUTax,
ONEepUPOBATH €AMHULIAMU U3MEPEHUSI HHPOPMAIIMOHHOTO 00beMa U CKOPOCTH Tepeiadunt
JTAaHHBIX;

OIICHMBATh M CPAaBHUBATH Pa3Mephl TEKCTOBBIX, TPaUIECKIX, 3BYKOBBIX (DailJIoB |
BUJIe0(PailyioB;

NPUBOJUTH TPHUMEPHl COBPEMEHHBIX YCTPONCTB XpaHECHUS © Tepenadu
uHbOpMaIiH, CPAaBHUBATh UX KOJMYECTBEHHBIC XapaKTEPUCTHKHY;

BBIICTISITh OCHOBHBIE OJTambl B HCTOPHMM M TIOHUMAaTh TEHICHIIMH pPa3BUTHS
KOMIBIOTEPOB U IPOrPaMMHOT0 0OecTIeueHUs;
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MoJyyaTh M HCIOJB30BaTh HH(POPMAIMIO O XapaKTEPUCTHKAX IEPCOHAIBLHOTO
KOMIIBIOTEpAa H €ro OCHOBHBIX J3JieMeHTaxX (TpoIleccop, OMNEepaThBHAS IaMSATh,
JOJITOBPEMEHHAsI MaMATh, yCTPOWCTBA BBOJA-BBIBOIA);

COOTHOCHUTH XapaKTEPUCTHUKHM KOMITBIOTEpa C 3aJadyaMH, pEIIaeMbIMH C €Tro
MIOMOIIIBIO;

OpPUEHTHPOBATHCS B MEPAPXUUECKON CTPYKType (haiiioBON CHCTEMBI (3alMCHIBAThH
noiHoe ums daiina (karagora), myTh K (aiay (kaTanory) o UMEIIeMycsl OIMMCaHUIO
(baitioBoil CTPYKTYPBI HEKOTOPOTO HH(GOPMAITMOHHOTO HOCUTEIS );

paboTaTh ¢ (ailIoBO CUCTEMON MEPCOHATLHOTO KOMITBIOTEpA C MCTIOIh30BaHUEM
rpaduyeckoro uHTep(deiica, a WMEHHO: CO3/1aBaTh, KOMHUPOBATh, IEPEMEIIATH,
NIEPCUMEHOBBIBATh, YIAIATh W apXMBUPOBATh (alijibl M KaTaJOTH, HCIOJIb30BaTh
AHTUBUPYCHYIO MTPOTPAMMY;

MPECTaBIATh PE3yJAbTaThl CBOEH MEATEIBHOCTH B BHJE CTPYKTYPHPOBAHHBIX
WJUTIOCTPUPOBAHHBIX JOKYMEHTOB, MYJIbTUMEANINHBIX TTPE3CHTAITNIT;

uckatb uHpopMmaruio B MHTEpHETE (B TOM dYHCIE, MO KJIIOYEBBIM CJIOBaM, IO
U300PKEHUI0), KPUTUYECKH OTHOCUTHCS K HaWJIEHHOW WHQpOpMallUU, OCO3HaBas
OMAaCHOCTh JUIsl IMYHOCTH U OOIIECTBa PacHpoCTpaHEHUs BPEAOHOCHON HH(pOpMAIINH,
B TOM YHCJIE€ IKCTPEMUCTCKOTO U TEPPOPUCTUUYECKOTO XapaKTepa;

IOHUMAThb CTPYKTYpPY aIpeCOB BEO-pECypCOB;

UCIIOJIb30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKAIIUH;

coOmonaTth TpeOoBaHUA O€30MacHON SKCIUTyaTallud TEXHUYECKUX CpE/ICTB
WH(OPMAITMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJOTUH, COOJIIO/IaTh CETEBOM JTHKET,
0a30BbIe HOPMBI MH(POPMAIMOHHON STUKH W MpaBa Ipu padboTe ¢ MPUIOKCHUSIMU
Ha JIIOOBIX yCTporcTBax U B UHTepHETE, BHIOUPATh O€30MacHbIe CTPATErK MOBEJACHUS B
CeTH;

MPUMEHATh  METOABl  MPOPUIAKTUKH  HETAaTHBHOTO  BIUSHUS  CPEICTB
HH(OPMAITMOHHBIX 1 KOMMYHHKAITMOHHBIX TEXHOJIOTHI Ha 37I0POBHE MOIH30BATE]IS.

K koHiy oOyuenust B 8 kiacce y oOyvarouierocs 0yayt chopMupoBaHbl yMEHUS:

MOSICHATh Ha MPUMEpPax Pa3Iuyusi MEXIy MO3WLUUOHHBIMH U HEMO3WIIMOHHBIMU
CHUCTEMaMU CUHCIICHUS,

3alMChIBATh U CpaBHUBATH 1enbie yucaa oT 0 10 1024 B pa3nuyHbIX MO3UIIMOHHBIX
CUCTEMax CUuCJeHUs (C OCHOBaHUSAMU 2, 8, 16), BBITIOIHATH apu(PMETHUESCKUE OTIepaIiuu
HaJl HUMU;

pacKpbIBaTh CMBICI TOHSTHH «BBICKA3bIBAHUE», «IOTUYECKasi OIepanusy,
«JIOTUYECKOE BBIPAKECHUECY;

3alUChIBATh  JIOTUYECKHE BBIPAKEHUSI C  HWCIOJIb30BAaHUEM  JIU3BIOHKIINH,
KOHBIOHKIIMM U OTPUIIAHUS, ONPEAEISATh UCTUHHOCTh JIOTUYECKUX BBIPAXKEHUH, €Clu
W3BECTHBl 3HAYEHUSI UCTUHHOCTH BXOJSIIMX B HETO MEPEMEHHBIX, CTPOUTH TaAOIHIIBI
VCTUHHOCTH JIJIS IOTUYECKUX BBIPAKEHUN;
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pPaCKpBIBaTh CMBICT TMOHSATHM «HUCIOJHUTEIIbY, «aJITOPUTM», «IIpOrpaMmayn,
MOHUMAsl Pa3HUILy MEXIy YHOTpPEOJICHMEM OSTUX TEPMHHOB B OOBIJICHHOW pPEUH U
B UH(OPMATHUKE;

OTIMCBHIBATh QJITOPUTM PEIISHUs 3a/1aud Pa3IUYHBIMH CIIOCOOaMHU, B TOM YHCIIE B
BUJIC OJIOK-CXEMBI;

COCTaBJISITh, BBINOJIHATH BPYYHYIO M Ha KOMIIBIOTEPE HECJIOKHBIE aJITOPUTMBI
C UCT0JIb30BAaHUEM BETBJICHUM U ITUKJIOB JIJIs YIIPABJICHUS WCTIOJHUTEISAMH, TAKUMH Kak
Po6ot, Uepenanika, UepTekHUK;

UCIIOJIb30BaTh KOHCTAHTBI M TEPEMEHHBIE PA3JUYHBIX THUIIOB (YHCIIOBBIX,
JIOTUYECKUX, CHUMBOJIBHBIX), a TakKXe COJCp)KaIllMe WX BBIPAKCHMS, HCIIOJIb30BaTh
ornepaTop MpUCBauBaHMUS;

UCIIOJIb30BaTh MPU pPa3pabOTKe IporpaMM JIOTHUYECKHE 3HAYCHMs, OIepaluu
U BBIpAXEHUS C HUMU;

AHAJIM3UPOBATh TPEIJIOKEHHBIC AITOPUTMBI, B TOM YMCJE ONPEACIATh, KaKue
pe3yJIbTaThl BO3MOKHBI MPH 33JTAHHOM MHOKECTBE UCXOJHBIX 3HAUCHUM;

CO3/1aBaTh M OTJIAXKMBATH MPOTPAMMBbI HAa OJHOM H3 SI3BIKOB MPOTrPpaMMHUPOBAHUS
(Python, C++, Ilackanb, Java, C#, IIkobHBIM AITOPUTMUYECKUH S3BIK), peaanu3yrolme
HECJIOKHBIC aJTOPUTMBI OOpPa0OTKH YHCIIOBBIX JIAHHBIX C HCIIOJB30BAaHUEM IIMKIIOB
Y BETBJICHUH, B TOM UYHCJI€ PEATU3YIOIINE MPOBEPKY MECTUMOCTHA OJHOTO IIEJI0T0 Yucia
Ha Jpyroe, MPOBEPKY HATypaJbHOTO 4YHCJIa Ha MPOCTOTY, BbIACICHUS LHUPpP U3
HaTypaJIbHOTO YHCIIA.

K koHiy oOyuenust B 9 kiacce y oOyuaronierocsi OyayT copMHUpOBaHbl YMEHUS:

pa3OuBaTh 3aJaud Ha TOJ3a/Jayd, COCTaBJIAThb, BBINOJIHATH  BPYYHYIO
U Ha KOMIBIOTEPE HECJIOXKHBIE AJITOPUTMbl C HCIOIb30BAHUEM BETBIECHUMU, LHUKIIOB
Y BCIIOMOTATEIbHBIX aJITOPUTMOB JJIs1 YIIPABJICHUS UCIIOJHUTEISIMUA, TAKUMH Kak Po0oT,
Yepenamika, YepTeKHUK;

COCTaBJIATh M OTJIAKHBATH MPOrPaMMBbl, PEATU3YIOIINE THUIOBBIE aJTOPUTMBbI
00pabOTKM YHUCIIOBBIX IOCJIEIOBATENBHOCTEH MM OJHOMEPHBIX UYHCIOBBIX MAacCHBOB
(MOMCK MAaKCUMyMOB, MUHUMYMOB, CYMMBbI HJIM KOJMYECTBA AJIEMEHTOB C 3a/laHHBIMU
CBOMCTBaMH) Ha OJTHOM M3 s3bIKOB TiporpammupoBanus (Python, C++, Ilackans, Java,
C#, llIxonbHBIN AnroputMudeckuil A3bIk);

PACKpbIBaTh CMBICH MOHATUA «MOJEINbY», «MOJEIUPOBAHUEY, OMPEIECIATh BUJIbI
MoJieJiell, OLEHUBAaTh COOTBETCTBUE MOJEIU MOJACITUPYEMOMY OOBEKTYy W LEJsM
MOJIETTUPOBAHUS;

UCIIONIb30BaTh TIpadbl W JAepeBbs IS MOJEIMPOBAHUS CUCTEM CETEBOU
U UEPAPXUIECKOMN CTPYKTYpBI, HAXOAUTh KpaTHaliuii myTh B Tpade;

BbIOMpaTh CHOCOO MPEICTABICHUSI NAHHBIX B COOTBETCTBUM C IIOCTAaBJICHHOM
3amauedt  (Tabnuipl, cXeMbl, TpaduKku, OUAarpaMMbl) C  HCIIOJIB30BAaHUEM
COOTBETCTBYIOIIMX MTPOTPAMMHBIX CPEACTB 00OPaOOTKU JAHHBIX;
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MCIIOJIh30BATh DJIEKTPOHHBIE TAOJUIIBI JIJIsT 00paOOTKU, aHAIM3a U BU3YaJTU3aINH
YUCJIOBBIX JIaHHBIX, B TOM 4HCI€ C BBIICJICHHEM Juana3oHa  TaOJUIIbI
U YIIOPSA0YMBAHUEM (COPTHPOBKOM) €r0 AIIEMEHTOB;

CO37aBaTh W TPHUMEHITh B JJICKTPOHHBIX TaOMMIax (HOPMYJbI IJII PAacuETOB C
WCITOJIb30BAaHUEM BCTPOCHHBIX apuMeTrdeckux (yHKIUH (CyMMHUPOBAHUE W TOJCYET
3HAQUYEHMM, OTBEUAIOIIUX 33JaHHOMY YCJIOBHIO, cpefHee apudMeTHyYecKoe, IOUCK
MaKCUMAaJIbHOTO ¥ MHHHUMAJIBHOTO 3HAYCHHS), aOCONIOTHOH, OTHOCHUTEIHHOM,
CMEIIaHHOM aJipecalny;

HCITOJTH30BATh AJIEKTPOHHBIE TAOIHUITBI TSI YUCIICHHOTO MOJICITMPOBAHUS B TTPOCTHIX
3a/1ayax U3 pa3HbIX MPEIMETHBIX 001acTel;

UCIIOJIb30BaTh COBPEMEHHbIE WHTEPHET-CEPBUCHI (B TOM qucIie
KOMMYHHUKAIIMOHHBIE CEPBUCHI, OOJaYHbIE XPAaHWIWIIA JAaHHBIX, OHJAWH-TTPOTPaAMMBI
(TexcToBble W Tpaduueckue peaakTopbl, Cpelabl pa3paboTKH)) B y4eOHOH U
MMOBCEIHEBHOM JCATCIBHOCTH;

IPUBOJIUTH PUMEPHI UCTIOIH30BaHUS T€OMH(DPOPMAIMOHHBIX CEPBHUCOB, CEPBHUCOB
rOCyapCTBEHHBIX yCIyT, o00pa3oBaTelIbHBIX cepBUCOB HMHTepHeTa B y4eOHOU
Y TIOBCEHEBHOM IEATEIILHOCTH;

WCITOJIB30BaTh PA3JIMYHBIC CPEACTBA 3AIIUTHl OT BPEIOHOCHOTO MPOTPAMMHOIO
obecrieueHrs, 3aluIIaTh TEPCOHATBHYI0 WH(GOPMAITMI0 OT HECAHKIMOHHUPOBAHHOTO
JIOCTyTla W €ro MOCJIEACTBUH (pasrialieHus, MOJMEHbI, YTpaThl JIaHHBIX) C Y4ETOM
OCHOBHBIX TEXHOJIOTHYECKUX M COIMMMATBHO-TICUXOJIOTHICCKUX aCTICKTOB UCITOJIb30BAHUS
cetu UuTepHeT (cereBasi aHOHUMHOCTD, IIU(PPOBOM CJIe/I, ayTEHTUYHOCTh CYOBEKTOB U
pPEeCypCcoB, OMTACHOCTh BPEJIOHOCHOTO KO/a);

pacno3HaBaTh MOMBITKM W TMPEIyNpekIaTh BOBJICUCHHE Ce0S M OKPYKAIOUIUX
B JICCTPYKTHUBHBICE M KPUMHUHAJIbHBIC (OPMBI CETCBOW aAKTHMBHOCTH (B TOM YHCIIE
K1OepOyJUTHHT, (DUILTUHT).
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TEMATHUYECKOE INTAHUPOBAHUME

v

7 KIIACC
HaunmenoBanue
No KommuectBo OcHOBHBIE BUIbI ACSTEILHOCTH
pa3ziesioB U TeEM [IporpammHoe conepkanue
/11 4acoB 0o0yJaronmxcs
y4eOHOTO0 IpeamMeTa
Pasznea 1. lilndposasi rpaMOTHOCTH
1.1 | KomneroTep — 2 KomneroTep — yHUBEpCAIBHOE PackpbIBaTh CMBICII H3y4aeMbIX ITIOHITHH.
YHUBEPCAIBHOE BBIYUCIIUTEIBLHOE YCTPOUCTBO, AHaNIM3upoBaTh yCTPOHCTBA

YCTPOUCTBO 00pabOTKH
JTaHHBIX

paboTaroliee 1o nporpaMmme.

TuIbl KOMIOBIOTEPOB: MEPCOHAIBHBIC
KOMITbIOTEPHI, BCTPOECHHBIE
KOMIIBIOTEPHI, CYIIEPKOMITBIOTEPBI.
MoOuibHbIE YCTPOICTBA.

OcCHOBHbBIE KOMIIOHEHTBI KOMITBEOTEPA
v ux HazHaueHue. [Iponeccop.
OrnepaTtuBHas U 10JITOBPEMEHHAS
naMsiTh. Y CTpOMCTBA BBOJA U BBIBOJA.
CeHcopHbIi BBOJI, JATYMKA MOOMIIBHBIX
YCTPOMCTB, Cpe/ICTBa OUOMETPUUECKOM
ayTeHTU(UKAIIH.

Hctopus pa3BUTHS KOMITBIOTEPOB

U POTPaMMHOI0 00€CTICYEeHHS.
[TokoJsieHMs KOMITBIOTEPOB.
CoBpeMeHHbIE TeHICHIIUU Pa3BUTHS
KOMITbIOTEPOB. CynepKOMITBIOTEPHI.

KOMIIBIOTEPA C TOYKH 3PCHUS
OpraHu3alliy IPOIeAYpP BBOJA,
XpaHeHus1, 00pabOTKH, BBIBOJIA

U niepeauu nHGOopMaIuu.
AHanu3upoBath UHPOpPMAIHIO
(curHaNBl 0 TOTOBHOCTH M HETIOJIAIKE)
IIPU BKJIFOYSHUN KOMITBIOTEPA.

N3yyaTs uHQOpMaIIIO

0 XapaKTePUCTUKAX KOMITBIOTEpA.
HccnenoBath HCTOPHIO PA3BUTHS
KOMITBIOTEPOB U ITPOTrPAMMHOTO
oOecrieueHus, COBpEMEHHBIC TCHICHIINN
Pa3BUTHS KOMITBIOTEPOB

U CYIIePKOMITBIOTEPOB.

OOcyxaTh MpaBuiIa TEXHUKU
0€30MacHOCTH U MPaBUII padOThI

Ha KOMIThIOTEPE.
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[TapannenbHble BBIYUCIECHUS.
[IepcoHanbHbBIN KOMIIBIOTED.
[Iponeccop u ero xapakTepUCTHKA
(TakTOBAs 4YaCTOTA, PA3PSIAHOCTD).
OnepatuBHas MaMIThb.
JlonroBpeMeHHas naMsTh. Y CTpOMCTBA
BBOJIa M BbIBOJIa. OOBEM XpaHUMBIX
JTAHHBIX (OTIEpaTHUBHAS MTAMSITh
KOMIIBIOTEPA, JKECTKUHI

Y TBEPAOTENIBHBIN TUCK, IOCTOSHHAS
naMsaTh cMapTHOHa) U CKOPOCTh
JOCTYTIA JUT Pa3JIMYHbIX BUJIOB
Hocutenen. TexHnka 6e30macHOCTH
Y IIpaBuia pabOThl HA KOMITBIOTEPE

Hpakmuueckue pabomoi’:
1. Bxniouenue xomnviomepa u nosyyenue
uHgopmMayuu 0 e2o Xapakxmepucmukax

1.2 | IIporpaMmsbl U JTaHHBIE

[IporpammHoe obecnieueHue
komnbrotepa. [IpuknagHoe
IpPOrpaMMHOE 0OeCTIeYeHHE.
CucreMHOE MPOrpaMMHOE
obecneuenue. Cucremsl
nporpammupoBanus. [IpaBoBas oxpana
nporpamm M JaHHbIX. becriatHbie

U YCJIOBHO-O€CIIIaTHBIE TPOTPAMMBI.
CB00OOIHOE TTPOTPAMMHOE
o0ecrieueHue.

@aiinbl U nanku (KaTauaory).

PackpbIBaTh CMBICIT H3y4a€MbIX OHSATHIA.
N3ydats BOIPOCHI MPABOBOW OXPaHBI
MPOTPaMM U JTaHHBIX.

OrnpenensaTe NporpaMMHBIE CPEICTBA,
HEO0OXOMMBIC JUTSI OCYIIIECTBICHHUS
UH()OPMAITMOHHBIX TPOIECCOB

P PEIICHUU 3a]1a4.

OnpenensiTe OCHOBHBIE XapaKTEPUCTUKHU
OIIEPALMOHHON CUCTEMBI.

OmnepupoBaTh KOMITBIOTEPHBIMU
MH(OPMAITMOHHBIMU OOBEKTAMU

! TIpetaraeMeIit B mporpaMMe 1o HHGOPMATUKE TIEPEIEHD TIPAKTHIECKUX PA6OT HOCHT PEKOMEHIATENBHBIN XapaKTep.
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[TpuHIMIBI TOCTpOCHUS (PatIOBBIX
cucteM. [TomHOE MMs daiina (mankn).
I1yTs K ¢aiiny (manke). Pabora

¢ (paitmamMu u KaTasOramMu CpeACTBaMU
ONEPAIMOHHON CUCTEMBI: CO3/IaHUE,
KOIUPOBAHUE, NIEPEMEILICHUE,
neperuMEeHOBaHUE U yAaleHue (HailyioB
U Tanok (kartajaoron). TUIIbI (aitioB.
CaoiicTBa (aitnoB. XapaKkTepHble
pa3Mepsl (aiioB pa3InYHBIX TUIIOB
(cTpaHuLa TEKCTA, FIEKTPOHHASI KHUTA,
dboTorpadusi, 3aMuch NECHU,
BUJICOKJIUII, TOJITHOMETPAKHBIN (PUIIbM).
Apxuanus gaHHbIX. Mcnonb3zoBanne
IIPOrpaMM-apXuBaTOpPOB. DaiIOBBIN
Menekep. [louck ¢aiinos cpeacTBamu
ONEPALIMOHHON CUCTEMBI.
KomnsloTepHbie BUPYCHI U ApyTrUe
BpEJIOHOCHBIE TTporpaMmabl. [Iporpammel
JUIS 3aIIUTHI OT BUPYCOB

B HarJIsIIHO-TpaduueckoM uHTepdeiice.
BbIMONHATE OCHOBHBIE OTIEpaIiiu

c ¢aiiamMu U MarKaMH.

OuenuBartb pa3mepsl Gaiios,
MOATOTOBJICHHBIX C HCIIOJIH30BAHUEM
pPa3IUYHBIX YCTPOMCTB BBOJA
nH(popmaruu (KJ1aBUaTyphl, CKaHEpa,
MUKpO(OHa, GOTOKaMEpHI,
BUJICOKAMEPHI).

Hcrnone30BaTh MpoTrpaMMbI-apXUBATOPHI.
Ocy1iecTBIATH 3aUTY HHGOPMALIUU

OT KOMITBIOTEPHBIX BUPYCOB C IIOMOIIIBIO
AHTUBUPYCHBIX MPOTPAMM.
[1manupoBaTh U CO3/1aBATh JINYHOE
MH(OPMAIIMOHHOE MTPOCTPAHCTBO.
Ilpakmuueckue padomoi:

1. Bvinonnenue ocnosHvix onepayuti

¢ atinamu u nankamu.

2. CpaeneHnue pazmepos mekCmosyiXx,
epacghuueckux, 36yK08biX U 8U0e0paiinos.
3. U3yyenue snemenmos unmepdhetica
UCNOIL3YEeMOU ONEPAYUOHHOU CUCTEMBIL.
4. Ucnonvzosanue npoepammbi-
apxueamopa.

5. 3awuma unghopmayuu

OmM KOMNbIOMEPHBIX BUPYCO8 C NOMOUBIO
AHMUBUPYCHBIX NPOCPAMM
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1.3. | KomnbrotepHbie ceTH 2 OO0beuHeHre KOMIIBIOTEPOB B CETh. PackpbIBaTh CMBICIT H3y4aeMbIX OHSITHH.
Cetp Untepuer. Be6-cTpanuia, OcymiecTBIATh TOUCK HH(DOPMALIUH
BeO-caiiT. CTpyKTypa aJpecoB M0 KJIKOYEBBIM CIIOBaM
BeO-pecypcoB. bpayzep. [louckoBsie U TI0 U300PAKEHUIO.
cucteMsl. [Touck nunpopmanuu [IpoBepsTh AOCTOBEPHOCTH HHGOPMAITUH,
10 KJIIOUYEBBIM CII0BAM HaiiZIcHHOU B ceTu MHTepHeT.
U 110 U300pakeHu1o. JlocToBepHOCTh BoccranaBiuBars agpec BeO- pecypca
uH(popManuu, NOJTy4eHHON U3 UMEIOUINXCS PparMeHTOB.
n3 UurtepHera. OcyliecTBIsATh B3aUMOICHCTBUE
CoBpeMEHHBIE CEPBUCHI UHTEPHET- MOCPEJICTBOM 3JIEKTPOHHOU MOYTHI,
KOMMYHHKAITHH. BUJI€0-KOH(EPEHII-CBS3H.
CereBoii 3TUKET, 0a30BbIE HOPMBI N3y4dath cETEBON ITUKET.
MH(POPMAITMOHHOMN YTUKU U MpaBa Hccnenosats cTpaTeruu 0€30nacHOro
npu pabote B utepuere. CtpaTeruu nosezieHus B IHTepHeTe.
Oe3omacHoro noBeeHus B Untepuere Ilpaxkmuueckue padomel:
1. Iouck unghopmayuu no Kouesvim
C08aM U NO U300PANHCEHUIO.
2. Hcnonvzosanue cepsucos uHmepHem-
KOMMYHUKAYUU
Hroro no pazgeny 8

Paszneu 2. Teoperudyeckue 0CHOBbI HH(POPMATHKHU

2.1

Nudopmarnus u
nH(OPMAITMOHHBIC
MIPOLIECCHI

2

Nupopmanivs — 0JHO U3 OCHOBHBIX
IIOHATUN COBPEMEHHOUN HAYKHU.
Nudopmanus kak cBeeHus,
peIHa3HAYEHHBIE JIJIS1 BOCIIPUATHUS
YeJI0BEKOM, U UH(pOpMaIUs Kak
JaHHbIE, KOTOPHIE MOT'YT OBITh

PackpbIBaTh CMBICIT H3y4aeMbIX OHSATHM.
OnenrBaTh UHGOPMAITUIO C TIO3UIIUU €€
CBOMCTB (aKTyaJlbHOCTh, JOCTOBEPHOCTb,
MOJIHOTA U JIp.).

N3y4aTh BO3MOXKHOCTH OITUCAHUS
HETMPEPBHIBHBIX 00BEKTOB U MPOLIECCOB
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00paboTaHbl aBTOMaTU3UPOBAHHOM
CUCTEMOM.

JIMCKpETHOCTh JaHHBIX. BO3MOXKHOCTH
OMHCaHUs HEMPEPHIBHBIX 00bEKTOB

Y MPOLECCOB € MOMOUIBIO JUCKPETHBIX
JAHHBIX.

HNudopmanimoHHbIe MPOIECCH —
IIPOLIECCHI, CBSI3aHHBIE C XPAHCHUEM,
peoOpa3zoBaHUEM U TIepeadeii TaHHBIX

C TTIOMOIIBIO TUCKPETHBIX TaHHBIX.
Brinenste nHGOpMAIOHHYIO
COCTaBJISIOLIYIO MPOIIECCOB

B OMOJIOTHYECKUX, TEXHHYECKUX

U COIMAJIBHBIX CHCTEMaX.

O1eHnBaTh YHCIOBBIC TTAPAMETPHI
HH(POPMAITMOHHBIX MPOI1IecCOB (00BbEM
MaMsTH, HEOOXOMMOMN ISl XpaHEHUS
uH(pOpMaIUHU; CKOPOCTh NepeIavn

2.2

[Ipencrasnenue
uH(popMaLu

CumBoi. Andpasur. MomHoCTh
andasura. PaznooOpaszue sa3b1K0B

u andaButoB. EcTecTBEHHBIE U
dbopmanbHbIe A3bIKU. AJI(aBUT TEKCTOB
HA PYCCKOM A3bIKE. /[|BOMYHBIN
angasut. KonmdecTBo BCEBO3MOXKHBIX
CJIOB (KOAOBBIX KOMOMHAIU)
(bUKCHUPOBAHHOM JUIUHBI B JBOMYHOM
andasute. [IpeoOpazoBanue a000r0
andasuta k 1souuHoMy. KonudyectBo
Pa3IUYHBIX CJIOB (PUKCHPOBAHHOM
JUTUHBI B ajihaBUTE ONpeIeICHHON
MonrHocTH. KogupoBaHue CHMBOJIOB
0JIHOTO aJihaBUTA C IOMOIIILIO KOJIOBBIX
CJIOB B pyroM ajndaBute, KOJ0Bast
TabauIa, JeKOIUPOBAHUE.

JIBonunsiil kox. IIpeacraBnenue
JAHHBIX B KOMITBIOTEPE KaK TEKCTOB

PackpbIBaTh CMBICIT U3y4a€MbIX IOHSITUH.
[TpuBOAUTH MPUMEPHI KOAUPOBAHUS

C MCIIOJIb30BAaHUEM PA3ITNYHBIX
anaBUTOB, BCTPEYAIOIIUXCS B )KU3HU.
KoupoBarth u 1eKOIMPOBATh COOOIIEHUS
10 U3BECTHBIM TMTPaBUJIaM KOAUPOBAHUS.
OrnpenensaTh KOJIMYECTBO PA3TMIHBIX
CHMBOJIOB, KOTOPBIE MOTYT OBITh
3aKOJIMPOBAHBI C IOMOIIBIO IBOUYHOTO
KoJ1a GPUKCUPOBAHHOM JJIUHBI
(pa3psiTHOCTH).

OrnpenensaTs pa3psgHOCTb TBOMYHOTO
KO/J1a, HCOOXOJUMOTO JIJIsI KOAUPOBAHUS
BCEX CUMBOJIOB aji(paBUTa 3aJJaHHON
MOIITHOCTH.

IToacunThIBATh KOJIMYSCTBO TEKCTOB
JTAHHOW JIJTMHBI B TAHHOM aJipaBuTe.
OnepupoBaTh €IMHULIAMH U3MEPEHUS
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B IBOMYHOM aji(h)aBHTE.
Nudopmarmonsbiii 00beM TaHHBIX.
but — MuanManepHas eIUHULIA
KOJM4eCcTBa MH(OPMAITUU — TBOUYHBIN
pa3psia. EnuHHIBI n3MepeHus
nH()OpPMAITMOHHOTO 00BhEMa JaHHBIX.
but, 6aiT, KUI00alT, META0AMNT,

rurabaiit. CKopocTh nepeiauu JaHHbIX.
Enunuiipl ckopocTu nepeayu JaHHBIX.

Konunpoanue tekctoB. PaBHOMEpHBIN
koa. HepaBHomepHsbiii koa. KoaupoBka
ASCII. BocbMHUOHUTHBIE KOJUPOBKHU.
[Tonstue o kogupoBkax UNICODE.
JlexoupoBaHue COOOIICHUI

C UCITOJIb30BAaHUEM PABHOMEPHOTO

Y HEPaBHOMEPHOIO KOJa.
NudopmarimoHHbiif 00beM TEKCTA.
HckaxxeHnne nHPpopMaluu npu
nepenade. Oo1Iee npeicTaBICHUE

0 UGpPOBOM MPEACTABICHUN
ayIMOBU3YaJIbHBIX U IPYTUX
HEIMPEPHIBHBIX TAHHBIX.

Konuposanue 1nigera. [{BeToBbIC
monenu. Monens RGB. I'myouna
koauposanus. [Tanutpa. PactpoBoe

U BEKTOPHOE MPEACTABICHHE
n3oopaxenui. [Tukcens. Onenka

KoJinuecTBa nHpopMaruu (OuT, OaiT,
KIJI00aT, MerabaiT, rurabainr)

¥ CKOPOCTH TIepeiaull TaHHBIX.
KomupoBaTs 1 1eK0MpOBaTh TEKCTOBYIO
HH()OPMAITUIO C UCITOJIH30BAHUEM
KOJOBBIX TaOJIHII.

Berancnsate nHGOPMaIMOHHBIN 00beM
TEKCTA B 3aJJaHHOW KOJAUPOBKE.
OnennBath UHPOPMALIUOHHBIN 00BEM
rpaguIecKuX JaHHBIX ISl PACTPOBOTO
U300paKeHUSI.

OnpenensaTh 00beM IaMATH,
HEOOXOAUMBIN JIJIs TPEACTABICHUS

U XpaHEHHUs 3ByKOBOTO (haiina.
Ilpakmuueckue pabomoi:

1. Onpedenenue ko0a cCuM80IA 8 PA3HBIX
KOOUPOBKAX 8 MEKCMOBOM NPOYECCope.
2. Onpeoenenue kooa yeema 8 naiumpe
RGB 6 epaguueckom pedaxmope.

3. Coxpanenue pacmposozo
epaguueckoeo uz0opaxceHus 8 pazHuix
¢dopmamax.

4. 3anucw 38yK06bix ¢haiinos

C PA3TUYHBIM KAYECMBOM 38YUaAHUS
(271yOUHOU KOOUPOBAHUSL U HACOMOT
Ouckpemuzayui)
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MH(GOPMAIIMOHHOTO 00BeMa
rpaguUIeCcKuX JaHHBIX JJISI pACTPOBOTO
n3oOpaxenus. KogupoBanue 3Byka.
Pa3psnHoCTh 1 yacToTa 3anucH.
KonnuecTBo KaHAJIOB 3aMuCH.

OrnieHKa KOJIMYE€CTBEHHBIX TAPaMETPOB,
CBSI3aHHBIX C MTPEACTABICHUEM

Y XpaHEHUEM 3BYKOBBIX (DASIOB

Hroro no pazgeny

11

Paznen 3. UndopmannoHHbIE TEXHOJIOTHH

3.1

TekcToBbIC JOKYMCHTBI

6

TexcToBbIE TOKYMEHTHI M KX
CTPYKTYPHBIE 2JIEMEHTHI (CTpaHHUIIA,
a03aI1, CTpoKa, CJIOBO, CHMBOJI).
TeKkCTOBBIN TPOLIECCOP — UHCTPYMEHT
CO3/IaHUsl, peIlaKTUPOBAHUS

u (hopmaTupoBanus TekcToB. [IpaBuiia
HaOopa Tekcra. PenaktupoBanue
tekcta. CBoiicTBa cuMBoJIOB. Llpudr.
Tunet mpudToB (pydieHsle,

C 3aC€YKaMH, MOHOIIIMPUHHBIE).
[Tomyx)upHO€E 1 KypCUBHOE HaUepTaHUE.
CgoiicTBa ab3a11eB: rpaHUIIbI, A03aIHBIHI
OTCTYII, MHTEPBAJI, BHIPAaBHUBAHHE.
[Tapametpsi cTpanuiisl. CtuiieBoe
dopmatupoBanue. CTpyKTypupOBaHHE
UHGOPMAITUH C TIOMOIIBIO CITUCKOB

¥ Tabnuil. MHOTOYpOBHEBBIE CITCKH.

PaCKpBIBaTB CMBICJI H3Y4YaCMbIX TIOHSTHUM.

AHanmM3upoBaTh M0JIb30BATEIBCKUN
UHTEpEeNc TPUMEHIEMOTO
IPOrpaMMHOT0 CPEACTBa B paboTe

C TEKCTOBBIMH JIOKYMEHTaMHU.
Onpenensatb yCIOBHS U BO3MOKHOCTU
IIPUMEHEHUS TPOTPAMMHOTO CPEICTBA
JUISl pelICHUs] TUMIOBBIX 33/1a4 B pabote
C TEKCTOBBIMH JIOKYMEHTaMHU.
BrisBnsTh o0111€e U pa3auumsl B pa3HbIX
IIPOTrPaMMHBIX ITPOIYKTaX,
MpeIHa3HAYSHHBIX JIs PEIICHUS OJTHOTO
KJ1acca 3a/1a4 B paboTe ¢ TeKCTOBBIMU
JIOKYMEHTaMHU.

Co3naBath M peJakKTUPOBATH TEKCTOBBIE
JIOKYMEHTBI ITOCPEICTBOM
KBATM(PUIUPOBAHHOTO KJIABUATYPHOTO
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JloGaBiaeHue TaOIHUIl B TEKCTOBEIC
JTOKyMEHTHI. BcTaBka nzo0paxeHui
B TEKCTOBBIE TOKYMEHThI. OOTeKaHue
n300pakeHnit TekcToM. Bimtouenune
B TEKCTOBBIN JOKYMEHT JUarpamm,
dbopMyI1, HyMepaliu CTpaHHIl,
KOJIOHTUTYJIOB, CCHUJIOK U IPYTUX

aneMeHTOoB. [IpoBepka npaBonucanus.

PaccranoBka nepeHOCOB.

I'onmocoBoi BBOJI TEKCTA.

Onrtuyueckoe pacrio3HaBaHUE TEKCTA.
KomneroTepHblii mepeBoI.
Hcnonws3oBanue ceppucoB HTepHETE
711 00pabOTKU TEKCTa

MUChMa C UCTIOJIb30BaHUEM 0a30BBIX
CPEIICTB TEKCTOBBIX PEIAaKTOPOB.
dopmMaTHpOBaATh TEKCTOBBIC JOKYMEHTHI
(ycTaHaBIMBATh MAPaMETPhI CTPAHUIIBI
JTOKyMEHTa; (hOpMATHPOBATH CHMBOJIBI
1 a03a11pl; BCTABJIATH KOJIOHTUTYJIBI U
HOMEpa CTPaHHUII).

BceTaBisaTs B JOKyMEHT POPMYIIBI,
Ta0IHIIBI, U300paKEHUS, OPOPMIISATH
CIIHICKH.

Hcronp30BaTh CCHUIKH M IIATHPOBAHUC
HMCTOYHHUKOB MPHU CO3/IaHUH HA UX OCHOBE
COOCTBEHHBIX HH(POPMAIIMOHHBIX
O0OBEKTOB.

Hcrnonb30BaTh HHTEIEKTYaIbHBIC
BO3MOKHOCTH COBPEMEHHBIX CUCTEM
00pabOTKH TEKCTOB.

Ilpakmuueckue padomuwi:

1. Coz0aHnue HebONbUWUX MEKCOBLIX
O0OKYMEHMO8 NoCPedCmEoM
K8AIUDUYUPOBAHHO20 KIABUATNYPHO2O
AUCbMA C UCNONIb308AHUEM DA308bIX
cpeodcms meKCcmosblix peodaKkmopos.

2. dopmamuposarue meKcmoBvlx
OOKYMEHmMO8 (YCMAaHO8Ka napamempos
cmpanuybl 0OKyMeHma,
Gopmamuposanue cumeonos u adbzayes;
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8CMABKA KOJOHMUMYI08 U HOMEPOB
cmpanuy,).

3. Bcmaska 6 dokymenm gpopmyi,
maoauy, uzoopadicenuil, ogpopmienue
CHUCKO8.

4. Cozoanue HeOOIbUUX MEKCMOBbIX
OOKYMEHMO8 C YUMmamamu U CCoLIKaAMU
Ha yumupyembvle UCMOYHUKU

3.2

KomnsrorepHas
rpaduka

3HaKOMCTBO C rpad)M4eCKUMHU
penakropaMmu. PacTpoBble pUCYHKH.
Ucnonb3oBanue rpaduueckux
MpUMHATHUBOB. Oriepannu
penaKkTupoBaHus rpaduuecKux
00BEKTOB, B TOM YHCII€ HU(PPOBBIX
dboTorpaduii: u3MEHEHHE pa3mepa,
oOpe3Ka, MOBOPOT, OTpaKeHUe, padoTa
¢ obnactsiMu (BbIACICHUE,
KOIUPOBAHUE, 3aJIUBKA LIBETOM),
KOPPEKIUs IBETA, IPKOCTH

U KOHTpacTHOCTH. BekTtopHas rpaduxa.

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

PackpbIBaTh CMBICIT U3y4a€MBbIX IOHSITHUH.
AHaIM3UpOBaTH MOJB30BATECIHCKUI
UHTEpENc TPUMEHIEMOTO
MIPOTPAMMHOTO CPEACTBA B paboTe

C KOMIIBIOTEPHOH TpadUKOil.
OrnpenensaTh yCIOBUS U BO3MOXHOCTH
MIPUMEHEHMS TTPOrPaMMHOTO CpEJICTBA
JUUISL pEIIeHUs] TUTIOBBIX 3aJ1a4u B paboTe
C KOMIBIOTEPHOU TpaduKoii.

BrIsiBIsITE 00111€€ M pa3Indus B pa3HbIX
MPOTPAMMHBIX MPOAYKTAX,
MpeIHaA3HAYEHHBIX JIJIs1 pEIICHUS OJHOTO
KJIacca 3a/1a4 B paboTe ¢ KOMITbIOTEPHOM
rpaduKoi.

Co3naBaTh ¥ p€JaKTUPOBATH
1300paKeHUsI C TIOMOIIBIO
HHCTPYMEHTOB PacTPOBOIO
rpauuecKkoro pegakropa.

Co3naBaTh ¥ pe1aKTUPOBATH
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HU300paKEHHSI C TIOMOIIIHIO
WHCTPYMEHTOB BEKTOPHOTO
rpauyecKkoro peaakTopa.
J100aBIATH BEKTOPHBIC PUCYHKH

B JJOKYMEHTHI.

Ilpakmuueckue padomut:

1. Co30anue u/unu peoakmuposaHrue

U300padicenuss, 8 MOM yucie Yughposvix

gdomoepaghuii, ¢ nomowvio
UHCMPYMEHMO8 PACMPOBO2O
epaghuueckozo peoakmopa.

2. Co30anue u pedakmuposaHue
U3006padicenus ¢ NOMOWbIO
UHCMPYMEHMO8 BEKMOPHO20
epaghuueckozo pedakmopa

3.3

MynbTUMEUITHBIE
IIPE3CHTALIN

[ToaroroBka MyIbTUMEIUINHBIX
npe3eHTaiuit. Crnaiin. JloOaBnenue
Ha CJIaij TeKCTa M H300paKeHUI.
PaboTa ¢ HECKOJILKUMHU ClIalaMH.
JlobaBiieHHE Ha clraiy
ayJIMOBU3YaJIbHBIX JaHHBIX.
Anunmanus. ['unepccbuiku

PackpbIBaTh CMBICII H3y4aeMbIX ITIOHITHH.

AHanM3UpOBaTh MOJIB30BATEIBCKUI
uHTEpEenc TPUMEHIEMOTO
MIPOTrPaMMHOI0 CPEJICTBA B paboTe

C MyHBTHMCI[HfIHBIMPI MMPpC3CHTAIUAMM.

OnpenensiTe yCI0BUS U BO3MOKHOCTH
IIPUMEHEHUS IIPOrPAMMHOTO CPEJICTBA

JUTSl peLIeHus] TUTIOBBIX 3a/1ay B paboTe
C MYJIbTUMEIUWHBIMU MPE3ECHTALUSIMU.
BoisBisTh 00111€€ ¥ pa3nuyusi B pa3HbIX

MIPOTPAMMHBIX MPOAYKTAX,

MpCAHAa3HAUYCHHBIX JJIsI pEIICHUS OJHOTI'O
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KJIacca 3a7a4 B paboTe

C My.TIBTHM@I[HﬁHBIMPI MMPpE3CHTAlIUAMU.

Co3znaBarh Npe3eHTaLH, UCTIOIb3YS
TOTOBBIE 11a0JIOHBI.

Ilpakmuueckue pabomol:

1. Co30anue npezenmayuu

C 2UNePCChLIKAMU Ha OCHOBE 20MOBLIX
waboHo8

Hroro no pasaery 13
Pe3epBHOE Bpems 2
OBILEE KOJIMYECTBO 34
YACOB I1IO ITPOTPAMME
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8 KVIACC

Ne
/11

HaumenoBaunue
pa3aenoB U TEM
y4eOHOro rpeamMera

KomnuectBO
4acoB

[IporpamMmmHOE copepKaHue

OCHOBHBIE BUIBI A€ATEILHOCTH
0o0ydJaronmxcs

Pasnen 1. Teopernyeckue 0CHOBbI HH(POPMATHKHI

1.1

CucTeMbl CUNCIICHUS

6

Hemno3umoHHbIe ¥ NO3UIIMOHHBIE
CUCTEMBI cuuciaeHus. Aindasur.
OcHoBanue. Pazsepnytas hopma
3anucu uyncia. [lepesos B AecATHUHYIO
CUCTEMY YHCEJl, 3alITMCAaHHBIX B IPYTUX
CUCTEeMax cuuciieHus. PumMckas
cucrema cuucieHus. /[Bonunas
cucrema curcieHus. [lepeBoy menbix
yucen B npeaenax ot 0 qo 1024

B JIBOUYHYIO CUCTEMY CUUCIICHUSI.
BocbsMmepuuHas cuctema CUUCICHUS.
IIepeBon uncesn n3 BOCbMEPUYHOU
CUCTEMBbI B IBOUYHYIO U JIECITUIHYIO
CUCTEMBI U OOPATHO.
[lecTHaanaTepuyHas cucteMa
cuucnenus. [lepeBon uucen

13 MIECTHAIATEPUYHON CUCTEMBI

B JIBOUYHYIO, BOCbMEPUYHYIO

U JICCATUYHYIO CUCTEMBI U 0OpaTHO.
Apudmernueckue oneparuu

B JIBOMYHOU CUCTEME CUMCIICHUS

PackppIBaTh CMBICT U3y4aeMbIX TOHSATHH.
BrIsgBasATh paznnure B HO3ULUOHHBIX

Y HETIO3UIIMOHHBIX CUCTEMaX CUUCIICHUS.
BoiaBisTh o6111ee v pa3nudus B pa3HbIX
MO3UILIMOHHBIX CUCTEMaX CUUCIICHHUS.
3anuceiBath HeOObIIKE (0T 0 10 1024)
LEJIbIE YUCTIA B PA3JIMYHBIX TO3UIIMOHHBIX
CHUCTEeMaXxX CUUCIICHUS (JIBOMYHOM,
BOCBMEPUYHOMW, IECTHAIIATEPUYHON ).
CpaBHUBATH LIEIIbIE YUCIIA, 3aITUCAHHbBIC

B JIBOUYHOM, BOCBMEPUYHOMN

Y LIECTHAIIIATEPUYHON CUCTEMAX
CUMCJICHHUSI.

BrInosHATH oniepaium cioxKeHus

Y YMHOXEHUS HaJ] HEOOIBIITNMHU
JIBOUYHBIMHU YUCTIAMU
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1.2 | DneMeHTbI 6 Jlornueckue BbICKa3bIBAHUS. PackpbIBaTh CMBICIT N3y4aeMbIX TOHSATHH.
MaTEeMaTUYECKON Jlornueckue 3HaueHUs BEICKa3bIBAHUM. | AHAJIM3UPOBATH JJOTHYECKYIO CTPYKTYPY
JIOTUKHU DneMeHTapHbIE U COCTaBHbIE BBICKA3bIBAaHUM.

BbICKa3bpIBaHUsA. Jlornueckue onepanuu: | Mcnosb30BaTh JOTHYECKUAE OTICPAITHH.
«» (KOHBIOHKIIUS, JJOTUYECKOE CtpouTh TaOJIUIIBI UICTUHHOCTH
YMHOKEHHE ), «UITH» (TU3bIOHKIINA, JUIS1 IOTUYECKUX BBIPAKCHUIA.
JIOTUYECKOE CIIOKEHUE), BpIunciATh MICTUHHOCTHOE 3HAYEHUE
«HEe» (JJIOTUYECKOE OTPULIAHHE). JIOTHYECKOTO BBIPAKEHUS.
IIpropuUTET JTIOTUUYECKUX OIEpALIUH. 3HAKOMHTHCS € JIOTHYECKUMHU OCHOBaMHU
Ornpenenenne ICTUHHOCTH COCTaBHOTO | KOMITBIOTEPA

BBICKA3bIBAHUS, €CJIM N3BECTHBI

3HAYEHHS] UCTUHHOCTHU BXOJISIIUX

B HETO 3JIEMEHTAPHBIX BBICKA3bIBAHHI.

Jlornueckune Bolpaxkenus. [Ipasuna

3aIIMCH JIOTUYECKUX BBIPAKECHUU.

[Toctpoenue Tabaul] UCTUHHOCTH

JIOTUYECKUX BBIPAKECHUUN

Jlornyeckue 31eMeHThbl. 3HAKOMCTBO

C JIOTUMECKMMH OCHOBAMH KOMIIBIOTEPA

Hroro no pazgeny 12

Pasznes 2. AIropuTMbI M IPOrpaMMHUPOBAHHE

2.1 | UcnomauTenu 10 ITonstue anropurma. Ucnonaurenu PackpbIBaTh CMBICIT H3y4aeMbIX TOHSATHH.
U aJITOPUTMBI. aJITOPUTMOB. AJITOPUTM Kak IJIaH AHaJIM3UPOBATH MpeJIaracMble
AJITOpUTMUYECKUE YIIPABJICHUS UCIIOJIHUTEIIEM. MIOCJIEIOBATEILHOCTH KOMAaH]I
KOHCTPYKLUHU CgoiicTBa asiroputMa. CriocoObl 3aNIMCH | HA IPEAMET HAIMYHS Y HUX TAKUX

anroput™a (CJIOBECHBIN, B BUJIE CBOMCTB QJITOPUTMA, KaK JIUCKPETHOCTb,
0JIOK-CXEMBI, POrpamMma). JNETEPMUHUPOBAHHOCTb, [IOHSATHOCTD,
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AJITOPUTMUYECKUE KOHCTPYKIIUH.
KoHcTpyKus «cnegoBaHue.
JIuneiinblii anroput™. OrpaHUYEHHOCTD
JIMHENHBIX alTOPUTMOB:
HEBO3MO>XHOCTb MPETYCMOTPETH
3aBUCUMOCTb IIOCJIEA0BATEIbLHOCTH
BBITIOJTHIEMBIX JEHUCTBUU OT UCXOIHBIX
JNaHHbIX. KOHCTPYKIINS «BETBICHUEY:
MOJIHAsl U HeToIHast (DOPMBI.
BrinonHeHrne 1 HEBBINOJIHEHUE
yCi0BUs (MCTUHHOCTD U JIOKHOCTD
BbICKa3bIBaHUs). [IpocThie U cocTaBHBIC
ycinoBusi. KOHCTpYKIUS «TOBTOPEHUS:
LUKJIBI C 3aJaHHBIM YHCIIOM
MMOBTOPEHUH, C YCIIOBUEM BBITIOJIHEHUS,
C IepeMeHHOM 1ukIa. Pa3zpaboTka

JU1s1 GOPMAIBHOTO UCTIOTHUTES
aJNrOpUTMa, MIPUBOISIIETO

K TpeOyeMoMy pe3yabTaTy

MIPY KOHKPETHBIX UCXOIHBIX JTAHHBIX.
Pa3paboTka HECIOKHBIX aJITOPUTMOB

C UCIIOJIb30BAaHUEM LIUKJIOB

Y BETBJICHUM ISl YIIPABIICHUSA
(dhopMaTbHBIMU UCTIOJIHUTEIISIMH,
TakuMHu Kak Pobort, Uepemarka,
UYeprexxHuk. BoIoiHeHNE AITOPUTMOB
BPYYHYIO U Ha KOMITBIOTEPE.

pPEe3yJIbTaTUBHOCTH, MACCOBOCTD.
OnpenensTs no 6JI0K-cxeMme,

JUISL PELICHUST KAKOW 3a/1a4u
NpeAHa3HAYEH JAHHBIN AJITOPUTM.
AHanM3upoBaTh U3MEHECHUE 3HAYCHHIN
BEJINYMH IPU MOIIArOBOM BBITTOJTHEHUN
anropuTMa.

Ornpenensite Mo BHIOpaHHOMY METOY
pelIeHus 3a1a4u, KaKue
AJTOPUTMUAYECKUE KOHCTPYKIIMU MOTYT
BOWTH B aJITOPUTM.

CpaBHUBATh pa3InYHbIE aJITOPUTMBbI
pelIeHUsT OJHOM 3aJaUHu.

Co31aBaTh, BBIOIHATH BPYYHYIO

Y Ha KOMITBIOTEPE HECIIOKHBIE
AJITOPUTMBI C UCTIOJIb30BAHUEM
LMKJIOB ¥ BETBJICHHU JIs1 YIIPABIICHUS
WCIIOJTHUTENSIMUA, TAKUMHU Kak PoOoT,
Uepenamka, UepTe:KHUK.

HcnonHsATh TOTOBBIE AITOPUTMBI

IIPU KOHKPETHBIX UCXOJAHBIX

JAHHBIX.

CTpouTh 1151 UCTIOTHUTENS
apu(METHIECKUX JICUCTBUM 1IETTOUKHU
KOMaH/1, TAIOIINX TpeOyeMblit
pe3yJbTaT MPU KOHKPETHBIX UCXOIHBIX
JTAHHBIX.
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CHHTAKCUYECKHUE U JIOTUYECKUE
ommmoOku. OTKa3bl

Ilpakmuueckue padomut:

1. Co30aHue u vinonneHue

HA KOMNbIOMepe HeCTLOHNCHBIX
An2oOPUMMO8 C UCNOJIb30BAHUEM YUKILO8

u eemenenull 0Jisl YNpaeieHus
ucnoiHumenamu, makumu kak Pooom,
Yepenawka, Yepmedsicnux.

2. Ilpeobpa3zosanue ancopumma uz 0OHOU
dopmbl 3anucu 6 opyeyro.

3. Paspabomka ons ghopmanvroco
UCNOIHUMeNA an20PUmma, nPUBoOsYe2o
K mpebyemomy pe3yibmany

npU KOHKPEMHBIX UCXOOHBIX OAHHDBIX.

4. «Pyynoey» ucnonnenue 2omoguix
aAn2oOpUMMO8 NpU KOHKPEMHBIX UCXOOHbIX
OQHHbIX

2.2

S3BIK
MIPOrpaMMUPOBAHUS

S3p1k nporpammupoBanus (Python,
C++, Ilackann, Java, C#, llIkoabHBIN
Anroputmudeckuii S3pik). Cucrema
IPOrPAMMHUPOBAHMS: PEIAKTOP TEKCTa
porpaMm, TPaAHCIATOP, OTIATIUK.
Ilepemennasi: Tum, UMsi, 3Ha4CHHE.
[enble, BELIECTBEHHBIE U CUMBOJIbHbBIC

nepeMeHnHbie. OnepaTop NpUCBauBaHUSL.

ApudmMeTnueckre BbIpaKeHUs
Y MIOPSA0K X BhlYMCIIeHus. Onepanuu
C LEJIBIMU YUCIIAMM: LIEJIOYUCIIEHHOE

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

JUTSL PEUICHUS] KAKOM 3aJ1a4y OHa
IpeIHa3HAYECHA.

CrpouTtb apudmernyeckue, CTpOKOBEIE,
JIOTUYECKUE BBIPAKECHUS U BEIYUCIIATH X
3HAYCHUS.

[IporpaMMupoBaTh JIMHEWHBIE
aJITOPUTMBI, IPEAIIOIATraloIINe
BBIYHCIICHUE apU(DMETUIECKUX,
CTPOKOBBIX Y JIOTHYECKHUX BBIPAKECHUM.
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JIEJIEHUE, OCTATOK OT JEJICHUS.
BerBnenus. CocTaBHbIE YCIOBHS
(3amuCh JOTUYECKUX BBIPAKEHUN

Ha U3y4aeMOM SI3bIKE
nporpammupoBanus). Haxoxaenue
MUHHAMYMa U MaKCUMyMa U3 JIBYX, TPEX
Y YeThIpex ymucen. Pemenue
KBaJpPaTHOTO YPaBHEHUSI, UMEIOIIETO
BEILECTBEHHbIE KOPHHU. [[nanorosas
OTJIJIKa ITPOrpamMM: MOIIAroBoe
BBITIOJTHEHUE, TIPOCMOTP 3HAYEHUN
BEJIMYMH, OTJIaJI0YHbIN BBIBOJI, BEIOOD
TOYKH OCTaHoBa. LIuKII ¢ ycioBueMm.
Aunroput™ EBKIMAa 1151 HAX0XKACHUS
HanOOJIbLIEro OOIIETO ASIUTENS IBYX
HaTypalbHbIX yucen. Pazouenue
3aMKMCH HATYPaJIbHOIO YUCia

B ITIO3ULIHOHHOUN CUCTEME

C OCHOBAHHMEM, MEHBIITUM WJIU PAaBHBIM
10, na otaensHbIe UpHI. ki

C IEPEMEHHON. AJTOPUTMBI IPOBEPKHU
JE€TMMOCTH OJHOTO LIEJIOTO YKClia

Ha JIpyroe, IpOBEPKHU HATYypPaTbHOTO
yucia Ha mpoctoty.O6paboTka
CUMBOJIbHBIX JJaHHBIX. CUMBOJIbHBIE
(CTpOKOBBIE) IEPEMEHHBIE.
[TocumBoibHAs 0OpabOTKA CTPOK.

PaspabateiBaTh mporpammel,
coJiepKarue ornepaTop (onepaTops)
BETBJICHUS, B TOM YHCIIC

C UCITOJIb30BAHUEM JIOTUYECKHIX
onepanuu.

PaspabateiBaTh mporpammel,
coJiepKaliue ornepaTop (onepaTopsbl)
ITUKJIA.

BrINoaHATE AMATOTOBYIO OTIIAKY
TIPOTPaAMM.

Ilpakmuueckue padbomot:

1. Ilpoepammuposanue nunennvix
aneopummos, npeonona2aujux
8bIYUCTIEHUE APUPMEMUUECKUX

U 102UHECKUX BbIPACEHUL HA U3Y1aeMOM
A3bIKE NPOCPAMMUPOBAHUSL (OOHOM

uz nepeuns: Python, C++, [lackany,
Java, C#, [lIkonvHwii Aneopummuyeckuu
A3biK).

2. Paspabomxa npoepamm, cooepaircaunjux
onepamop (onepamopbul) 6emeeHusl,

HA U3y4aemoMm A3blKe NPocPaMMUPOBAHUSL
U3 NPUBEOEHHO20 Bblle NEPEUHS.

3. Paspabomxa npoepamm, cooeporcaujux
onepamop (onepamopuvl) Yukia,

Ha U3y4aemMoM s13blKe NPOSPaAMMUPOBAHUSL
U3 NPUBEOEHHO20 8blULE NEPEYHS]
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[Toacuer 4yacTOThI MOSBICHUS CUMBOJIA
B cTpoke. Berpoenusie GyHKIIMN
TUTs1 00pabOTKHU CTPOK

2.3 | AHanu3 aJirOpuTMOB 2 OnpeneneHne BO3MOKHBIX pe3yJIbTaTOB | PacKpbhIBaTh CMBICI MU3y4aeMbIX TOHSITHH.
pabOThI AITOPUTMA ITPU TAHHOM AHaJIN3UPOBATh TOTOBHIE AITOPUTMBI
MHOKECTBE BXOJIHBIX JJAHHBIX, Y IPOTPaMMBbI
OTIpe/IEICHHE BO3MOKHBIX BXOIHBIX
JTAHHBIX, IPUBOISIINX K JAHHOMY
pe3yJsbTaTy

Hroro no pasaery 21

PesepBHoe Bpems |

OBIIEE KOJIMYECTBO 34

YACOB I1O ITPOTPAMME
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9 KJIACC

Ne
/11

HaumenoBanue
pa3aenoB U TEM
y4eOHOro rpeamMera

KomnnuectBo
4acoB

[IporpammHoO€e conepxanue

OCHOBHBIE BUIBI AEITEILHOCTH
oOy4Jaronuxcs

Pazpnen 1. Hndposasi rpaMoTHOCTH

1.1

I'mobanwHas ceTh
WNHTtepHeT u cTparerun
Oe3omacHOro
MOBEACHUS B HEU

3

['no6anwshas cetb UaTepHeT. [P-agpeca
y370B. CeTeBoe XpaHeHue JaHHBIX.
MeTobl HHIUBU Ty aTLHOTO

Y KOJUIEKTUBHOTO pa3MEIICHHUs] HOBOU
uHpopmaruu B MuTepuere. bonbiue
JlaHHBbIC (MHTEPHET-/IaHHbIE,

B YACTHOCTH JaHHBIEC COIIMATILHBIX
ceteit). [lonsitre 00 MHPOPMALIMOHHOM
0e30MacHOCTH. YTPO3bl
MH(}OPMAIMOHHOW 6€30MaCHOCTH

npu paboTte B ria00aabHON ceTH

Y METOIbI IPOTUBOJACHCTBUS HM.
[TpaBuiia 6e30macHoO
ayTeHTU(PUKauy. 3anmTa JMIHON
unpopmaruu B UuTepHere.
be3onacHbie cTpaTeruu moBeACHUS

B UnTepHere. [Ipenynpexaenue
BOBJICUCHUS B JICCTPYKTUBHBIC

U KpUMUHAJIBHBIE POPMBI CETEBOM
aKTUBHOCTH (KHOEpOYJUTHHT, (PUIITMHT

u Apyrue GopMbI)

PackpbIBaTh CMBICI U3y4aeMbIX TOHSITHM.
AHanM3upoBaTh JOMEHHbIE UMEHA
KOMITBIOTEPOB U ajjpeca TOKYMEHTOB

B lHTEpHETE.

OnpenensaTb MUHIMAJTBHOE BpEMS,
HE00XO0AUMOE JIJIS Tepeayn U3BECTHOTO
o0beMa JaHHBIX MO0 KaHATY CBA3U

C M3BECTHBIMHU XapaKTCPUCTUKAMHU.
Pacnio3naBaTh MOTEHIIMAIBHBIC YTPO3bI

U BpEIHBIC BO3/ICHCTBHSI, CBSI3AHHbBIC

¢ uH(pOpPMaITMOHHBIMU

Y KOMMYHUKAITMOHHBIMU TE€XHOJIOTHSIMH,
OIICHHBATH TpEIJIaracMble TyTH UX
yCTpaHEHUsI.

Ilpakmuueckue padomuwi:

1. Co30anue KoMNIeKCHbIX
UHDOPMAYUOHHBIX 0OBEKMOE 8 8UOE 8O-
CMpanuy, BKIYAWUX cpaguyeckue
00BeKmbl, ¢ UCNONIb30BAHUEM
KOHCMPYKMOpOo8 (uabiioHos).

2. 3naxomcmeo ¢ mexaHuzmamu
obecneyeHus npUBAMHOCmu
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u 6ezonacHo pabomwl ¢ pecypcamu
cemu Uumepuem, memooamu
aymenmugukayuu, 8 mom ducie
NPUMEHAEMBIMU 8 CEPBUCAX 2OCYCILY

1.2 | PabGota
B HH(OPMAIIMOHHOM
IPOCTPAHCTBE

Bune! nesrenpHoctr B IHTEpHETE.
WHTEPHET-CEPBUCHI:
KOMMYHUKAIIMOHHBIE CEPBUCHI
(mouToBas ciyk0a, BU1€0-KOH(pEpeHII-
CBSI3b U JIPYTHUE), CIIPABOYHBIE CITY>KObI
(xapThl, pacnHCaHus U APYyTHUE),
MTOMCKOBBIE CITY>KOBbI, CITY>KObI
OOHOBJICHUS TTPOTrPAMMHOTO
oOecreyeHus U Apyrue ciryxObl.
CepBUCHI TOCYJaPCTBEHHBIX YCIYT.
OO6nauHble XpaHUIUIIA JaHHBIX.
CpencTBa COBMECTHOM pa3paboTKu
JIOKYMEHTOB (OHJIaiH-0(DUCHI).
[IporpammHoOe oOecrieueHre Kak Beo-
CEpPBUC: OHJIAHOBBIE TEKCTOBBIE

U rpauuecKre pelaKTOPhl, CPEIbI
pa3paboTKH MpOrpaMm

PackpeIBaTh CMBICI U3y4aeMBbIX
IIOHATUN.

IIpuBOINTH IPUMEPHI CUTYALIUN,

B KOTOPBIX TpeOyeTCsl UCIIOIb30BaTh
KOMMYHUKAIIUOHHBIE CEPBUCHI,
CIIPABOYHBIE U TOMCKOBBIE CITY>KOBI U JIp.
OnpenensaTs KOJIUYECTBO CTPAHULL,
HalJICHHBIX ITOMCKOBBIM CEPBEPOM

I10 3aIIPOCaM C UCIIOJIb30BAHUEM
JIOTUYECKUX OIEePALUH.

[IpuBOANTH IPUMEPHI YCIIYT,
JIOCTYIHBIX Ha CEpPBUCAX
rOCYJapCTBEHHBIX YCIIYT.

[IpuBOINUTH IPUMEPHI OHIANHOBBIX
TEKCTOBBIX U rpapUueCKUX peJaKTOpPOB,
cpel pa3paboTKH MPOTPaMM.
Ilpakmuueckue padomoi:

1. Iouck unghopmayuu 6 cemu
Humeprnem no sanpocam

C UCNOJIb306AHUEM 102UHECKUX onepauud.

2. Hcnonvzosanue onnaiin-oguca
0J151 paszpabomku 0OKYyMeHMO8

Hroro no pazgeny
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Paszneu 2. Teoperuyeckue 0CHOBBI HH(POPMATHKHU

2.1

MoaenupoBanue
KaK METOJ] TO3HAHUS

8

Mopens. 3aiauu, penacMblie

C IOMOIIBIO MOJIETUPOBAHMUSL.
Knaccudukanuu moene.
MarepuainbHbie (HaTypHBIC)

¥ UH(GOPMAITMOHHBIE MOJIETIH.
HernpepriBHBIE U TUCKPETHBIC MOJICIIH.
Nmurtanmonueie moaenu. Urpossie
Mozenu. O1eHKa aJleKBaTHOCTHA MOJIEIH
MOJEIIUPYEMOMY OOBEKTY U LENSIM
MozenupoBaHus. TabmudHbIe MOJCIIH.
Tabnuiia kak mpeaCcTaBICHHE
otHotienus. basbl nanubIx. OTOOD

B TaOJIUIIE CTPOK, YAOBJICTBOPSIOMIUX
3ajjanHoMYy ycnoBuio. I'pad. Bepmuna,
pebpo, myTh. OpUEeHTHUPOBAHHbIE

¥ HEOpUEHTHUPOBaHHBIC Tpadwl. [[nuHa
(Bec) pebpa. BecoBast maTpuiia rpada.
JlnvHa yTH MEXIy BepIInHaMHu rpada.
[Touck onTUMaIBLHOTO MYTH B Tpade.
HauanbHas BepiimHa (MICTOYHUK)

Y KOHEYHas BeplInHa (CTOK)

B OPUEHTUPOBAHHOM Ipade.
Brrancnenme konnyecTBa myTei

B HaMPaBJIEHHOM allUKJIMYECKOM rpade.
Hepeso. Kopenb, BepiiiHa (y3en),
JmuCT, pedpo (ayra) nepesa. Beicota

PackpbIBaTh CMBICIT U3y4a€MbIX TOHATHM.

Onpenensats BUI MHOOPMAITMOHHON
MOJIEJIA B 3aBUCUMOCTH OT CTOSIIIEH
3aj1auu.

AHanu3upoBaTh HHOOPMAIIMOHHBIE
Moieu (Tabauiibl, TpadukH,
JMarpaMMbl, CXeMbI U Jp.).
OcymecTBIATh CHCTEMHBIN aHATN3
00BEKTa, BBIIEIATH CPEJIU €T0 CBOMCTB
T€ CBOMCTBA, KOTOPHIE CYIIECTBEHHBI

C TOYKH 3pEHHUSI LI MOJICITUPOBAHUS.
OreHnBaTh aJIEKBAaTHOCTh MOJIEIH
MOJICIIUPYEMOMY OOBEKTY U IIEJISIM
MOJICTTUPOBAHUSI.

CTpouTh ¥ HHTEPIIPETHPOBATH
pasznuyHbie HH()OPMAITMOHHBIC MOICIIN
(Tabmu1iel, nUarpamMmel, rpadsbl, 1€peBo,
CXEMBbI, OJIOK-CXEMBI aJITOPUTMOB).
HccenenoBars ¢ NOMOIIBIO
MH(POPMAITMOHHBIX MOJIeTIel 00BEKTHI

B COOTBETCTBHMHU C IOCTABJICHHOM 3aJlaueH.

M3y4ath 3Tamnsl KOMIIBIOTEPHOTO
MOJICITUPOBAHUS.

PaboTaTh ¢ TOTOBBIMU KOMIILIOTEPHBIMHU
MOJICISIMHU M3 Pa3IMYHBIX MPEIMETHBIX
o0acreii.
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nepesa. [lonnepeso. IIpumepsr
MCIIOJIB30BaHus iepeBbeB. [lepedop
BApUAHTOB C IOMOLIBIO JI€PEBA.
[ToHsiTHE MaTEMATHYECKON MOJIEIIH.
3aiauu, pemaeMble ¢ TOMOIIBIO
MaTEeMaTUYECKOro (KOMIbIOTEPHOTO)
MozenupoBanus. OTinune
MaTeMaTUYeCKON MOJIEJIN OT HATYPHOMU
MOJIEII U OT CIIOBECHOTO
(JIuTepaTypHOTO) ONMUCAHUS OOBEKTA.
OTansl KOMOBIOTEPHOTO
MOJICIMPOBAHUS: TIOCTAHOBKA 33J1a4H,
MOCTPOEHUE MaTEMAaTUYECKON MOJIEIH,
porpaMMHasi peajin3arus,
TECTUPOBAHUE, IPOBECHUE
KOMITBIOTEPHOTO SKCIIEPUMEHTA, aHATHU3
€ro pe3yJIbTaTOB, YTOYHEHUE MOJIEIN

Ilpakmuueckue pabomoi:

1. Cozoanue oonomabauunou 6asol
oannwix. Ilouck oannvix 6 2o0moesoii base.
2. Paboma ¢ comoewvimu
KOMNbIOMEPHLIMU MOOENSAMU

U3 PA3IUYHBIX NPEOMEMHbIX 00aacmell.

3. IIpoepammnasn peanusayus
npocmeuuux Mamemamuyeckux mooenell

Hroro no pazgeny

8

Pa3znen 3. AiropuTtMbl 1 IPOrPpaMMHUPOBAHNE

3.1 | Pa3pabotka
ITOPUTMOB
U TIPOrpaMm

6

Pa3Ouenue 3amaun Ha 11oq3a1a4N.
CocTaBiieHHE AITOPUTMOB U TPOTPAMM
C UCIIOJIb30BaHUEM BETBJIICHUH, LINKIIOB
Y BCIIOMOTaTEeJIbHBIX AJITOPUTMOB

JUJISL YIIPABJIEHUSI UCTIOJTHUTEJIEM
PoGOT niu 1pyruMu UCTIOTHUTEIISIMH,
Takumu Kak Yepenamka, YeprexxHuk
U apyruMu. TaOauyHbIe BETUYUHBI

PackpbIBaTh CMBICII H3yYaeMbIX IIOHITHH.
Pa3pabateiBaTh nporpamMmbl

JU1s1 00pabOTKM OTHOMEPHOTO MacCHBa
LEJIbIX YHCEIL.

Ocy1ecTBIATh pa30MeHre UCXOTHOU
3a/1a4d HA MOJ3a/1a4H.

Pa3pabatbeIBaTh nmporpamMmmei,
coJieprKaiie noamnporpamMmmy(bl).
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(maccuBsbl). OTHOMEpPHBIE MACCHUBHI.
CocraBneHue u oTiajKa mporpamm,
peaTu3youUX TUIIOBbIE AITOPUTMBI
00pabOTKH OJTHOMEPHBIX YUCIOBBIX
MacCCHBOB, Ha OJIHOM U3 SI3bIKOB
nporpammupoBanus (Python, C++,
ITackans, Java, C#, IlIkoabpHEIN
AnroputmMudeckuil A3bIK):
3aM0JHEHUE YUCIOBOrO MacCUBa
CIIy4ailHIMH YHUCIIAMHU, B COOTBETCTBUU
¢ ¢hopMyIIOii UK TIyTEM BBOJIA YUCE,
HaX0XJICHUE CYMMBI 3JIEMEHTOB
MacCHBa, TUHEHHBIN MOUCK 33JJaHHOTO
3HA4YE€HUSI B MAaCCUBE, MOJICYET
AJIEMEHTOB MACCHBA,
YIOBIIETBOPSIONINX 33JaHHOMY
YCIIOBHIO, HAXO0XKICHHE
MUHUMAJIBHOTO (MaKCUMAaJIbHOTO)
anemeHTa maccuBa. CoOpTHUpOBKa
MaccuBa. O0pabOTKa MOTOKA JJAHHBIX:
BBIYHCIICHUE KOJIMYECTBA, CYMMBI,
CpeaHero apu(pmeTuyecKoro,
MUHHUMAJIBHOTO U MaKCHMAaJIbHOTO
3HA4YCHUS PJIEMEHTOB
MOCJIEZI0BATEIHLHOCTH,
YIOBIIETBOPSIONINX 33 JAHHOMY
YCIIOBUIO

Ilpakmuueckue pabomui:

1. Cocmagnenue npocpamm

C UCNONIL308AHUEM BCHOMO2AMENbHBIX
aneopummos 0Jis ynpasieHus.
ucnonHumenamu, makumu kaxk Pobom,
Yepenawxa, Yepmesrcrux.

2. Cocmaenenue u omnaoka npocpamm,
Peanuzyowux munogvle aicopummbl
00pabomku 0OHOMEPHBIX YUCTIOBLLX
MAccusos, Ha 0OHOM U3 A3bIKO8
npoepammuposanus (Python, C++,
Lackanw, Java, C#, [llkonvHoi
Aneopummuuecxuii A3viK)
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3.2 | YpasneHue 2 VYnpasnenue. Curnan. OOpaTHas cBsi3b. | PackpbIBaTh CMBICI H3y4a€MbIX OHITHIA.
[Tony4yeHue curHanoB oT HUPPOBBIX AHanM3UpoBaTh OTHOILICHHUS B KUBOU
JATYMKOB (KacaHUsl, PACCTOSIHUSA, CBETA, | MPUPOJIE, TEXHUUYECKUX U COLIMAIIbHBIX
3ByKa U Jpyroro). [Ipumepsl (1Koa, CeMbs U Jp.) CUCTEMAaX
UCIIOJIb30BaHUs IPUHLIMIIA OOPATHOM C MO3HILINI YIIPaBICHUS.
CBSI3M B CUCTEMAX yIPaBJICHUS N3yuaTh npumMepsl poOOTU3HUPOBAHHBIX
TEXHUYECKUMHU YCTPOUCTBAMU CUCTEM.
C IIOMOIIIBIO TATYMKOB, B TOM YHCIIE Ilpakmuueckue padomoi:
B poOoToTexHuke. [Ipumepsl 1. 3uaxomcmeo c yuebnoii cpeoou
POOOTU3UPOBAHHBIX CUCTEM (CUCTEMA | pa3pabomKu RPpOSpamm ynpaeieHus
YIPABJICHHS IBUSKEHUEM OBUICYUUMUCS. POOOMaAMU
B TPAHCIIOPTHOM CHCTEME, CBAPOYHAS
JIMHUS aBTO3aBO/JA,
aBTOMAaTU3UPOBAHHOE YIIPABJICHUE
OTOIUIEHUS I0Ma, aBTOHOMHAsl CUCTEMA
YIPABJICHUS TPAHCIIOPTHBIM CPEACTBOM
U IPYTUE CUCTEMBI)

Hroro no pazaeny 8

Paznen 4. UnopManiuoHHbIE TEXHOJIOTUH

4.1 | DOneKTpoHHbIE 10 [TonsiTue 00 AMEKTPOHHBIX TaOIHIIAX. PackpbIBaTh CMBICIT H3y4aeMbIX

TaOJIUIBI TuIIbl TaHHBIX B AYEUKAX AJIEKTPOHHOM | IMOHATHU.

Tabnuuel. PenaktupoBanue AHanM3UpOBaTh MOJIH30BATEIBCKUMA
U (popMaTUPOBAHUE TAOIHII. uHTEep(deiic MpUMEHSIEMOTo
Bcerpoennsie GyHKITMN 1715 TOMCKA MPOTPAMMHOTO CpPEACTBA B paboTe
MaKCUMyMa, MUHUMYMa, CyMMBI C DJIEKTPOHHBIMH TaOIUI[AMHU.
U CPEJTHET0 apu(PMETHUUECKOTO. Onpenensats yclIOBUS U BO3MOKHOCTH
CopTHpoBKa JaHHBIX B BbIJIEJICHHOM PUMEHEHUS IPOIPAMMHOI0 CPEJCTBA
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nuarnaszone. Iloctpoenune nuarpamm
(rucTorpaMma, KpyroBas IuarpaMmma,
ToYeuHas auarpamma). Beioop tuma
nuarpammebl. [IpeoGpazoBanue hopmyn
npu KonmupoBaHuu. OTHOCUTENbHAS,
abCOIIOTHASI U CMEIIaHHAs aJpecalusl.
Y CIIOBHBIC BBIYUCIICHUS B 3JICKTPOHHBIX
tabmuiax. CyMMUpOBaHUE U TIOCYET
3HAYCHUN, OTBEYAIOIINX 3aJaHHOMY
ycnoButo. O6pabdoTka OOIBITHX
HaOOPOB JaHHBIX. YHCICHHOE
MOJICITUPOBAHUE B DIICKTPOHHBIX
Ta0JIMIax

JUTSL pEILISHUS TUTIOBBIX 3a/1a4 B paboTe

C DJIEKTPOHHBIMH TaOIUIIAMHU.
BEIsSBIATE 001II€e U pa3Iudrsi B pa3HbIX
MIPOTPAMMHBIX TTPOTYKTaX,
MpEeTHA3HAYCHHBIX JIJISI PEIICHHSI OJTHOTO
KJ1acca (pa3HbIX KJIacCOB) 3a7ia4y B paboTe
C DJIEKTPOHHBIMH TaOIUIIAMHU.
PenaktupoBats 1 popMaTUpOBaTH
AJIEKTPOHHBIE TAOIUIIBI.
AHanu3upoBaTh U BU3YaIH3UPOBAThH
JTAHHBIC B DJIEKTPOHHBIX TAOJIAIIAX.
BBITIOTHSTE B 3JIEKTPOHHBIX TAOJIHAIIAX
pacyeTsl [0 BBOJIMMBIM I0JIb30BaTEIEM
dbopmyiam ¢ UCTIOJIL30BAHUEM
BCTPOECHHBIX (QYHKLIHUH.

Ocy11ecTBISATh YUCIECHHOE
MOJICIIMPOBAHUE B TIPOCTHIX 3a/a9ax

U3 Pa3IMYHBIX PEIMETHBIX 00IaCcTeH.
Ilpakmuueckue padbomul:

1. B600 oanmuvix u popmyn, opopmienue
maoauywi.

2. Copmuposxa u purbmpayus OaHHbIX
8 27IeKMPOHHBIX MAOIUYAX.

3. Ilocmpoenue ouazpamm u epaguxos
8 97IeKMPOHHBIX MAOIUYAX.

4. BvinonneHue pacuemos no 6800UMbIM
nov3oeamenem Qopmynam
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C UCNONB308AHUEM BCINPOEHHBIX
@dyHKYUL.

5. Obpabomka b6ovUIUX HAOOPOB
OAHHDIX.

6. Yucnennoe mooenuposarue

8 27IeKMPOHHLLX MAOIUYAX

4.2 | UadopmarioHHbIE 1 Poub nH(pOpMalIMOHHBIX TEXHOJIOTHIA PackppIBaTh CMBICI N3y4aeMbIX TTOHITHUM.
TEXHOJIOTUU B pa3BUTUH SKOHOMHUKHU MHpa, cTpadbl, | O0cyXaaTh poJsib HHPOPMALIMOHHBIX
B COBPEMEHHOM perrioHa. OTKpbIThIE 00pa3oBaTeIbHbIe | TEXHOJIOIMH B COBPEMEHHOM MHPE.
oOuiecTBe pecypchl. [Ipodeccun, cBa3aHHBIE OO0cy:x1aTh 3HaU€HUE OTKPBITHIX
¢ UH(POPMATHKOM 00pa3oBaTEILHBIX PECYPCOB
U MH(POPMAITMOHHBIMU TEXHOJIOTUSIMU: | U BOBMOYKHOCTH MX UCIIOJIb30BaHUS.
BeO-M3aliHep, MPOTPAMMHUCT, AHanu3upoBath NU(PPOBHIC HABBIKH,
pa3paboTUYMK MOOMIIBHBIX MPUIIOKEHHH, | KOTOPBIMU J0JKEH 00J1a1aTh BBITYCKHUK
TECTUPOBIIUK, APXUTEKTOP IIKOJIBI.
IPOrpaMMHOTr0 oOecreueHus, N3yuath npodeccuu, CBI3aHHbIE
CHEUAIKCT 110 aHAIU3Y JAHHBIX, ¢ uH(opMaTHUKON U UHPOPMALIMOHHBIMU
CUCTEMHBIN aIMUHUCTPATOP TEXHOJIOTUSIMHU.
Ilpakmuueckue padomuwi:
1. Co30anue npezenmayuu
o npogeccusx, ceazannvix ¢ UKT
Hroro no pazgeny 11
PesepBHOE Bpems 1
OBILIEE KOJIMYECTBO 34
YACOB I1O ITPOT'PAMME
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INEPEYEHDb (KOAUP®UKATOP) PACITPEJAEJIEHHBIX 110 KJIACCAM
MMPOBEPSIEMBIX TPEBOBAHUM K PE3YJIBbTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA U QJIEMEHTOB COAEP KAHUA

1HO UHOOPMATHUKE

B ¢enepanpHpIX M pernoHANBHBIX MPOIEAYpax OLEHKH KayecTBa OOpa30BaHUs
UCTIONIB3YeTCs MepeueHb (KOAU(PHUKATOp) pacHpeleIeHHbIX MO KiaccaM MPOBEPSEMBIX
TpeOOBaHUI K pe3yjbTaTaM OCBOCHHMsSI OCHOBHOM 00pa3oBaTelbHON IPOTrpaMMBI
OCHOBHOTO 00111eT0 00pa30BaHus U 3JIEMEHTOB COJIEp:KaHus MO0 UH(OpMAaTHKe.

7 KIIACC

IIpoBepsieMble TPeOOBaHUSA K pe3y/IbTaTaM OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM
NMPOrpaMmbl

Kon IIpoBepsiemMble IPEIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
IIPOBEPSIEMOTO o0Opa30BaTebHOM IPOrpaMMBbl OCHOBHOTO O0IIET0 00pa30oBaHUs
pesyibTara
1 [To Teme «IludpoBasi r(paMOTHOCTHY
1.1 [losicHaTh Ha mOpuUMepax CMBICH  TOHATUH  «UH(OpMaLUsy,
«uH()OPMAIIMOHHBIN  mporeccy,  «oO0paboTka  HHQPOPMAIUN,

«xpaHeHue nHpopmaIumy, «repeaada nHHOpMAaITUI»

1.2 [IpuBONUTH IPUMEPHI COBPEMEHHBIX YCTPOWCTB XPaHEHHUS U IIepeladn
uH(pOpMaIUK, CPABHUBATH UX KOJIMYECTBEHHBIE XapaKTEPUCTUKH

1.3 [lonyyath ¥ HCHOJB30BaTh HHPOPMALKIO O XapPaKTEPUCTHKAX
MEPCOHAIILHOTO KOMIIBIOTEPA M €r0 OCHOBHBIX 3JIEMEHTaX (Tipoueccop,
OIlEpaTUBHAsI MMaMsITh, JOJTOBPEMEHHAs MaMsATh, YCTPOWCTBA BBOJA —
BBIBO/IA)

1.4 COOTHOCUTH XapaKTEpUCTUKNA KOMIBIOTEPA C 3aJa4aMH, PEIIAEMbBIMU
C €70 IIOMOIIBIO

1.5 OpueHTHPOBATHCS B UEPAPXUUECKOU CTPYKType (aijIoBOM CHUCTEMBI
(3anmuchIBaTh NOJHOE M4 (haiina (kaTanora), myTh K (aitiny (karanory)
N0 HMEIOUIeMYCSd ONUCaHUIo0 (HaloBOM CTPYKTYphl HEKOTOPOIO
UH(GOPMAIITMOHHOTO HOCUTEJS)

1.6 PabGotats ¢ @aitioBoil cHCTEMOW NEPCOHATBLHOTO KOMIBIOTEpA C
UCIIOJIb30BaHUEM Tpaduyeckoro uHrepdeiica: co3naBaTh (KOMUPOBATh,
nepeMeniaTh, MepeMMEeHOBBIBATh, YIAIATh U apXUBUPOBATH (DAMIIBI U
KaTajoru, UCIOIb30BaTh aHTUBUPYCHYIO MPOTpamMmy)
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1.7

Uckars unpopmanmio B MHTEepHETE (B TOM 4YHUCIE MO KIHOYEBBIM
CJIOBaM, MO HM300pAKEHUIO), KPUTUYECKU OTHOCHUTHCS K HAWICHHOU
uH(OpMaIMU, OCO3HAaBaTh OMACHOCThH MJIsi JIMYHOCTH W OOIIecTBa
pacmpocTpaHeHusi BpPEJOHOCHOM uHGOpMaIMM, B TOM YHCIE
DKCTPEMHUCTCKOTO U TEPPOPUCTUUYECKOTO XapaKTeEpa

1.8

[loHnMaTh CTPYKTYpY aipecoB BeO-pecypcoB

1.9

Hcnonp30BaTh COBPEMEHHBIE CEPBUCH MHTEPHET-KOMMYHHUKALIAN

1.10

Cobmonath TpeOOBaHMA 0O€30macHOM HKCIUTyaTalMl TEXHUYECKUX
CpeACcTB HH(DOPMALMOHHBIX W KOMMYHHUKALMOHHBIX TEXHOJIOTHA,
COOJIIO/IaTh CETEBOM ATHKET, 0a30Bble HOPMBI HH(OPMAITIOHHON ATUKH
U mpaBa npu padoTe ¢ MPUIIOKEHUSIMH Ha JIIOOBIX YCTpPOMCTBaxX M
B lHTrepHeTe, BBIOMpaTh O€30MAaCHBIE CTPATETWHU TOBEACHUS B
CEeTH

1.11

HpI/IMCHSITB MCTO/bI HpO(i)HJIaKTI/IKI/I HCTAaTUBHOI'O BJIMAHHA CPCACTB
I/IHCI)OpMaI_[I/IOHHBIX N KOMMYHHKAITHOHHBIX TEXHOJIOTUH Ha 310POBLC
I10JIB30BaTCJIsL

1o Teme «TeopeTnueckue 0CHOBBI HHPOPMATUKI

2.1

KoaupoBath 1 JIeKOgupoBaTh COOOIIECHUS 1O 3aJIaHHBIM IIpaBUIIaM,
JEMOHCTPHUPOBATh MMOHUMAHNWE OCHOBHBIX IMPHHIIUIIOB KOAHUPOBAHMS
nHGOPMAIIUU PA3ITUYHON MPUPOJIBI (TEKCTOBOM, TpaduIeCcKoi, ay1uo-)

2.2

CpaBHUBaTh JJIMHBI COOOIICHMH, 3alMCAaHHBIX B  Pa3IMYHBIX
andasuTax, onmepuUPOBaTH SAUHUIIAMH U3MEPEHHUS HHPOPMAITTOHHOTO
o0beMa U CKOPOCTHU Mepeaadn JaHHBIX

23

OneHuBaTh U CpaBHUBATH pa3Mepbl TEKCTOBBIX, TpadUUECKUX,
3BYKOBBIX (haijIoB U BUACO(]AIIOB

[To Teme «MHpOpMaLIMOHHBIE TEXHOTIOTHID)

3.1

IIpencraBiaare  pe3yJibTaTbl  CBOEUW  JEATEIBHOCTH B BHUJIEC
CTPYKTYPHUPOBAHHBIX WJUTIOCTPUPOBAHHBIX JIOKYMEHTOB,
MYJIbTUMEIUNHBIX NPE3CHTALUN

IIpoBepsieMblie 3J1eMEHTHI COAEPKAHUS

Ko

ITIpoBepsieMblil 3JIEMEHT COACPKAHUS

1

[Mudposas rpaMOTHOCTH

1.1

KommbroTep — yHUBEpCAIbHOE BHIYUCIUTEIBLHOE YCTPOMCTBO, paboTatoiiiee
o mnporpamMme. Tumel KOMIIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEDHI,
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BCTPOCHHBIE KOMIBIOTEPHI, CYMEPKOMIBIOTEPhl. MOOUIIBHBIE YCTPOWCTBA.
TexHuka 6€30MacCHOCTH U MpaBuiia pabOTHI HA KOMITBIOTEPE

1.2

OcHOBHBIE KOMIIOHEHTBHI KOMIIbIOTEpa M UX Ha3zHaueHue. l[Ipoueccop.
OmnepaTuBHAas W JOJITOBPEMEHHAs MaMsATh. YCTPOWCTBA BBOAA M BHIBOJA.
CeHCOpHBI  BBOJ, JaT4YWKH  MOOWJIBHBIX  YCTPOMCTB, CpeICTBa
OmoMeTpuYeCcCKor ayTeHTU(PUKAITIN

1.3

Hcropust pa3BUTUS KOMIIBIOTEPOB M MPOrPAMMHOIO  OOECIEUEHHS.
[loxonenuss  komnbloTepoB.  COBpPEMEHHbIE  TEHACHLHMH  PA3BUTHS
KoMIproTepoB.  CynepkommnbroTepsl.  [lapasuienbHble  BBIYMCIICHHS.
[lepconanbHbiii kKoMIbtoTEp. [Iponieccop m ero xapakTepucTHUKU (TaKTOBAs
4acToTa, pa3pAnHOCTh). OnepaTuBHas namsaTh. [{oiroBpemMeHHas MMaMSTh.
VYcrpoiictBa BBojga M BbeIBOJa. OO0bEM XpaHUMBIX JaHHBIX (OlepaTHUBHAs
MMaMATh KOMIIBIOTEpPA, JKECTKUM JHWCK W TBEPAOTEJIbHBIM HAKOIUTEID,
HOCTOSTHHAs IaMATh CMapT(POHA) U CKOPOCTh IOCTYIA JUIsl pa3IMUHbIX BUJIOB
HOCHUTEIIEN

1.4

[IporpamMmmuoe obecrieueHue KommbioTepa. llpukiagHoe mporpaMMHOe
obecnieueHue. CucrteMHoe mporpamMmmHoe — obOecrieueHne. CHUCTEMBI
nporpammupoBanus. [IpaBoBas oxpana nporpaMm u 1aHHbIX. becmiatHbie u
YCJIOBHO-0€cTuIaTHbIe porpamMMbl. CBOOOJHOE MpOorpaMMHOE 00ecIieYeHNE

1.5

@aitnel 1 manku  (kataioru). Tumsl  daitioB. CoiicTBa  (haiios.
XapakTepHble pa3Mepbl (ailyloB pa3NMYHBIX THUIIOB (CTpaHWIIA TEKCTA,
JJICKTpOHHAss  KHura, (Gororpadus, 3amuch IECHU, BHJICOKIIHII,
MOJIHOMETPAKHBINA (PUITEM)

1.6

[Tpunuunel noctpoenus ¢ainosbix cucteM. llonHoe ums daiina (mankwu,
katanora). [1yts k aitny (nmanke, katanory)

1.7

QaitnoBeiii MeHemkep. Pabora ¢ ¢aiimamMu u mankamu (KaTaJoramu):
CO3/1aHHe, KOMMPOBAaHME, TMEpPEMENICHHEe, MEePEMMEHOBAHNE W yJAJICHHE
daiinoB u namnok (karamoros). [louck ¢aitnoB cpeacTBamMu orneparmoHHON
CHUCTEMBI

1.8

ApxuBanus 1aHHbIX. Mconb30BaHKE TPOrpaMM-apXUBaTOPOB

1.9

KomnproTepHbie BUPYCHI U APYrHMe BPEIOHOCHBIE MporpaMMel. [IporpaMmel
IUIs 3aIUTHI OT BUPYCOB

1.10

OO6beauHenne KoMibioTepoB B ceThb. Cerb MuTepHeT. Beb-cTpanuna, Beo-
cat. CtpykTypa aapecoB BeO-pecypcoB. bpaysep. [louckoBbie cuCTEMBI.
[Touck wHpOpMaMK TO KIIOYEBBIM CJIIOBaM M 10 H300PaKEHHUIO.
JloctoBepHOCTH MH(pOPMALINH, TTOTydeHHOU U3 MHTepHeTa

1.11

CoBpeMeHHbIE CepBUCH UHTEPHET-KOMMYHUKAITUA
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1.12

CereBoil 3THUKET, 0a30Bble HOPMBI MH()OPMALMOHHOW STUKU U TpaBa MpH
pabdore B ceru UMutepner. Crparernn 0€30MacCHOrO TIOBEJIEHUS B
HNnTepnere

Teopernyeckre OCHOBBI HHPOPMATUKU

2.1

Nudopmarus — OJHO U3 OCHOBHBIX TOHSITHH COBPEMEHHOM HayKH.
Nudopmarus kak CBeIeHUs, TMpEAHA3HAYCHHBIC [JII  BOCHPHITHS
YeJI0BEeKOM, U MHGOpMAIUs KakK JJaHHbIE, KOTOPbIE MOTYT OBITh 00pabOTaHBI
ABTOMATU3UPOBAHHON CHUCTEMOM

2.2

JuckpeTHOCTh JaHHBIX. BO3MOKHOCTD OMKCAHMS HETIPEPHIBHBIX 00BEKTOB U
MIPOIIECCOB C MIOMOIIIBIO TUCKPETHBIX JaHHBIX. THpOpMaIMOHHBIE TTPOIIECCHI
— TIPOIIECCHI, CBSI3aHHBIE C XPAaHEHHEM, MPeoOpa3zoBaHUEM U INepeaaydei
JAHHBIX

23

CumBon. AundaBur. MomHocts andasuta. Pa3HooOpasue  SI3bIKOB
u angasutoB. EcrecTBeHHbIE U (POpPMATIbHBIE S3BIKK. AJ(AaBUT TEKCTOB Ha
pycckoM si3bike. JIBomuHblil angaBut. KoianmuecTBO BCEBO3MOXHBIX CIIOB
(KooBBIX KOMOUWHAIMI) (DUKCUPOBAHHOW JIMHBI B JIBOMYHOM aji(aBUTE.
[IpeoOpa3zoBanue nro60ro andasuta Kk 1BOMYHOMY. KomnuecTBo pa3nuyHbIx
CJI0B (PMKCUPOBAHHOM JJIMHBI B al(aBUTE OMPEIEICHHON MOLTHOCTH

24

KoaupoBanue cuMBOJIOB OJHOTO ayipaBUTa C TMOMOIIBIO KOJOBBIX CIIOB
B Jpyrom andaBuTe, KOJI0OBas Ta0iuIla, TEKOIUPOBAHHE

2.5

JlBonunbiii koa. IIpencraBneHne JaHHBIX B KOMIIBIOTEPE KaK TEKCTOB
B IBOMYHOM aji(haBUTE

2.6

Nudopmarmonueiii 00beM JaHHBIX. bBUT — MUHHManbHas CAUHUIIA
KOJM4YecTBa MH(OpMAIUU — NIBOUYHBIN pa3psia. baiit, kuinoOaiT, Merabair,
rAradamnT

2.7

CkopocTh mepefauv AaHHBIX. EAMHUIBI CKOPOCTU Mepeayd JIaHHbBIX.
Uckaxxenne nHpopManuu npu nepenaye

2.8

KogupoBanne TtekcroB. PaBHOMepHbIi kon. HepaBHOMEpHBIM KOA.
Komuposka ASCII. BocbmubutHble KoAUpOBKH. [ToHSATHE O KOIMpPOBKAx
UNICODE. [lekoaupoBanue cooOIIeHNH C NUCIIOIB30BAHUEM PABHOMEPHOTO
U HEpaBHOMEPHOTo Koja. MHbopmaloHHbIi 00beM TEKCTa

29

Ob6miee mpencraBiaeHue o MUGPOBOM MPEACTABICHUN ayIUOBU3YaTbHBIX U
JIpYTUX HEMpepbIBHBIX NaHHbIX. KomupoBanue 1Bera. [[BeToBbIe Momemnu.
Mopens RGB. I'mybuna konupoBanus. [Tanurpa

2.10

PacTtpoBoe u BekTOpHOE mpesacTaBieHue n3obpaxkenuit. Ilukcens. Onenka
uHopMarmoHHOTO O0BeMa TpaduuecKuxX [TaHHBIX IS PacTPOBOTO
U300paKEHUS
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2.11

Koauposanwue 3Byka. Pa3psaHocts n yactora auckperusanunu. Konmuecto
kaHanoB 3anucu. OIEHKa KOJWYECTBEHHBIX MapaMETPOB, CBSI3AHHBIX C
IPe/ICTaBIICHUEM U XpaHEHHEM 3BYKOBBIX (pailioB

HNupopmaninoHHbIE TEXHOJIOTUU

3.1

TexcToBbIe TOKYMEHTHI U MX CTPYKTYPHBIE 3JI€MEHTHI (CTpaHula, adsarl,
CTpPOKa, CJIOBO, CUMBOJI)

3.2

TekcToBBI MpoLlECCOp — HMHCTPYMEHT CO3JaHus, pEeAaKTUPOBaHUS
u ¢popmarupoBanus TekcToB. [IpaBuna Habopa Tekcra

33

PenaktupoBanue tekcra. CpoiictBa cumBosioB. Llpudt. Tunsl mpudtos
(pyOnensle, ¢ 3acedykamu, MOHOWIMpPHUHHBIE). [lonyXupHOE M KypcHBHOE
HauepTanue. CBoiicTBa a03aleB: I'paHUIbl, a03alHbBIM OTCTYI, MHTEpBaJ,
BbIpaBHHBaHKE. CTUeBoe popmaTupoBaHue

34

CrpykrypupoBaHue uHGOpPMALMM C TIOMOUIbIO CHUCKOB W  TaOJMII.
MHuoroypoBHeBble ciickH. [{o0aBineHne TabInI B TEKCTOBBIE JOKYMEHTBI

3.5

BcraBka nzo0pakeHuii B TEKCTOBbIE JOKyMEHThI. O0TeKaHne N300pasKeHUI
TEeKCTOM. BKiTtoueHne B TEKCTOBBIN IOKYMEHT AuUarpaMm u Gopmyi

3.6

[TapameTpsbl cTpaHuilbl, HyMepalus crpaHuil. JloOaBiieHHE B JOKYMEHT
KOJIOHTUTYJIOB, CCBUIOK

3.7

IIpoBepka mpaBonucanus. PacctaHoBka mnepeHOCOB. ['0j10coBOM BBOA
Tekcra. OnTudeckoe pacro3HaBaHue TekcTa. KOMIBIOTEpHBIN MEpEeBO.
Ncnons3oBanue cepBucoB cetu MuTepHeT 1151 00paboTKH TeKCTa

3.8

3HaKOMCTBO ¢ rpaduyecKUMH pegakTopamu. PacTpoBble pPUCYHKH.
Hcnons3oBanue rpa@uueckux NpUMHUTHBOB

3.9

Omnepanuu  pegakTUpPoOBaHUs TpapUUYECKUX OOBEKTOB, B TOM YHUCIE
midpoBeIx  QoTorpaduii: HU3MEHEHHE pa3Mmepa, o0Ope3ka, IOBOPOT,
oTpaxkeHue, pabora ¢ oOjacTsIMU (BBIACICHHE, KONUPOBAHHE, 3ajUBKa
I[BETOM ), KOPPEKIIUS 1IBETA, SPKOCTU U KOHTPACTHOCTHU

3.10

Bextopnas rpaduka. Co3naHue BEKTOPHBIX PHUCYHKOB BCTPOEHHBIMU
CpelicTBaMH TEKCTOBOTO IIPOLIECCOPA UITH IPYTUX MPOrpamMM (MPUII0KEHUM ).
JloGaBieHne BEKTOPHBIX PUCYHKOB B JOKYMEHTBI

3.11

[ToaroToBka MybTUMEUIHBIX pe3eHTanui. Craiia. JlobaBnenue Ha ciaiin
TeKCTa U u3o0paxeHuid. Pabora ¢ HECKOJIBKUMHU CllaiiiaMu

3.12

JloGaBneHnne Ha  claig ~ ayqUOBH3yaJbHBIX  JAHHBIX. AHHMAIIHSL.
I'uniepcepuiku
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8 KIIACC

IIpoBepsiemble TpeOOBaHUs K pe3y/IbTaTaM 0CBOCHUsSI OCHOBHOI 00pa3oBaTeIbHOM

NMPOrpPamMMbl
Kog IIpoBepsiemMble PEeIMETHBIE PE3YJIBTATHI OCBOCHHS] OCHOBHOM
IIPOBEPSIEMOTO o0pa30BaTeNbHON MPOrpaMMBbl OCHOBHOTO OOIIET0 00pa30BaHHUs
pe3ynbTara
1 [To Teme «TeopeTnueckue OCHOBBI HHPOPMATHKNY

1.1 [losicHATP Ha TpUMEpax pazuyusl MEXAy MO3ULUOHHBIMU
Y HETIO3UIIMOHHBIMU CUCTEMaMU CUUCIICHUS

1.2 3anuceiBaTh U cpaBHUBATh Leible yncia oT 0 no 1024 B paznnuHbIX
MO3UIIMOHHBIX CHCTEMaX CUHCIeHus (¢ ocHoBaHuaAMH 2, 8, 16),
BBITIOJTHATH apu(MeTHyecKue onepauu Haj HUMU

1.3 PackpbiBaTh CMBICT TOHSTUH  «BBICKA3bIBAHUE», «JIOTUYECKAS
omnepanusy», «JIOTHIECKOE BEIPAKEHUE»

1.4 3anuchiBaTh  JIOTUYECKHE  BBIPAXKEHUS €  HCIOJIb30BAaHUEM
JTU3BIOHKIMN, KOHBIOHKIMA U OTPULIAHUS, ONPEAENISITh UCTUHHOCTD
JIOTUYECKUX BBIPAXKEHUW, €CIIM WM3BECTHbl 3HAYEHUS HMCTHHHOCTH
BXOJISIIIIUX B HETO MEPEMEHHBIX, CTPOUTH TAOIUIIbI UCTUHHOCTH JIIsI
JIOTUYECKUX BBIPAKCHUH

2 [To Teme «ArOPUTMBI U IPOTPAMMUPOBAHKE)

2.1 PackppiBaTh  CMBICH  TIOHATHH  «HUCHOJHUTENIBY,  «AJITOPUTM,
«rporpamMma, TIOHMMasi pPa3HUIyY MEXIy VYHOTPEOJIEHUEM ITHUX
TEPMUHOB B OOBIZICHHOW pe4u ¥ B HHPOPMATUKE

2.2 OnuceIBaTh AJITOPUTM PEIIEHUS 3aa4 Pa3IUYHBIMU CIIOCO0aMH,

B TOM YHCJIE B BUJIE OJIOK-CXEMBI

23 CocTaBisTh, BBINOJIHATh BPYYHYIO M Ha KOMIIBIOTEPE HECIIOKHbBIC
ITOPUTMBI C UCIIOJIb30BAHUEM BETBJIICHUM U LIUKJIOB ISl YIIPABICHUS
UCIIOJTHUTEIISIMU

24 Hcnonb30BaTh KOHCTAHTBl M TEPEMEHHBIC PA3JIMYHBIX THUIIOB
(UMCTOBBIX, JOTUYECKUX, CUMBOJIBHBIX), a TaKXKe COJAEpKallue HuX
BBIPAKEHMUSI, UCTIOIb30BATh ONEPATOP MPUCBANBAHUS

2.5 Hcnonp3oBaTh mpu pa3paboTKe MpOrpaMM JIOTHYECKUE 3HAUCHUS,
OTepaluy U BhIPaKEHUS C HUMU

2.6 AHaIM3UpPOBaTh  MPEJIOKEHHBIE  AITOPUTMBI, B TOM  YHUCIE

OIpCACIIATh, KAKHUEC PE3YJIbTAaThl BO3SMOKHEI ITPH 3aJaHHOM MHOKCCTBC
HNCXOAHBIX 3HAYCHUH
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2.7

Co3naBatb M OTJI@XUBATh MPOrpaMMbl Ha OJIHOM U3 SI3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkompHBIM
ANTOpUTMUYECKHUI SI3BIK), peann3yIOlIUe HECIOKHbBIE aJrOPUTMBbI
00pabOTKM YHUCJIOBBIX JAHHBIX C HCIOJIH30BAHUEM IIUKIJIOB H
BETBJICHUI, B TOM YHCJI€ PEATU3YIOUTUE TPOBEPKY JETUMOCTH OJHOTO
[EeJ0ro 4YHucjia Ha JIpyroe, MPOBEPKY HATypajJbHOTO 4YHUCiIa Ha
MPOCTOTY, BbIACICHUS LIU(PP U3 HATYPAIBHOIO YUCia

IIpoBepsieMble 31eMEHTHI COAEPKAHUS

Kon ITIpoBepsieMblil 3JIEMEHT COACPKAHUS
1 TeopeTndeckre 0CHOBBI HH(POPMATHKH

1.1 Hemo3urinonnble W TO3UIIMOHHBIE CHUCTEMBI CUMCICHHS. AJ(aBHT.
OcHoBanue. Pa3Bepuyras popma 3anucu uucia. [lepeBoa B JAeCATUUHYIO
CHUCTEMY YMCEJI, 3alIUCAHHBIX B IPYTUX CUCTEMAaX CUUCIICHUS

1.2 Pumckast cuctema curciieHus

1.3 JIBonuHasi cucrema cuucieHus. llepeBon nensix umcen B mpeaenax ot 0
no 1024 B nBOMYHYIO CHCTEMY CUHCICHMSA. BocbMmepHuuHas cucTema
cuncienus. IlepeBon uucesn W3 BOCBMEPUYHOM CUCTEMBI B JBOUYHYIO M
JNECATHYHYI0 cucTeMbl W oOparHo. IllecTHaanmarepuyHas cucrtema
cunucnenus. [lepeBoa yncen u3 mMeCTHAAUIATEPUIHON CUCTEMBI B JBOMYHYIO,
BOCBMEPHYHYIO M ICCITUIHYIO CHCTEMBI K 00OpaTHO

1.4 Apudmernyeckue orepanny B JBOUYHON CUCTEME CUMCIICHUS

1.5 Jlornueckue BbICKa3biBaHUs. JIorMueckue 3HAYEHUS BBICKA3bIBAHUI.
DJIeMEHTapHbIE W COCTaBHbIE BbICKa3bIBaHMs. Jlornueckue omneparuu:
«» (KOHBIOHKIIMS, JIOTMYECKOE YMHOXEHHE), <«Win» (JAU3BIOHKIINS,
JIOTUYECKOE CIIOKEHUE), «He» (Jiormdeckoe otpuiianue). Ilpuopurer
Joruyeckux  omepauuii.  OmpeneneHue  UCTUHHOCTH  COCTaBHOIO
BBICKQ3bIBAHUS MPU U3BECTHBIX 3HAYCHUSX MUCTUHHOCTHU BXOJSAIIUX B HETO
3JIEMEHTAPHBIX BHICKA3bIBAHUI

1.6 Jlormueckne BblpaxkeHus. [IpaBwiia 3amyMcu  JTIOTMYECKUX  BBIPAKCHUMU.
ITocTpoeHune TaGaUI] MICTUHHOCTH JIOTHYECKUX BBIPAKCHU

1.7 Jlormueckue  »n€MEHTh. 3HAKOMCTBO C  JIOTMHYECKMMHU  OCHOBaMH
KOMIIBIOTEPA

2 AJITOPUTMBI U IPOTPAMMUPOBAHUE
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2.1

[Tonsitue anroputma. McnosHutenu aiaropuTmoB. AJITOPUTM Kak IUIAH
YIIPaBJICHUs UCIIOJIHUTEIIEM

2.2

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

23

AJIropuTMHYECKHE KOHCTPYKIIMU. KOHCTpYKIUA «clienoBaHuey. JIMHEUHBIN
anroput™. OrpaHUYeHHOCTh JIMHEHHBIX aJITOPUTMOB: HEBO3MOXKHOCTH
NPEIyCMOTPETh  3aBUCUMOCTh  MOCJIEJAOBATEIBHOCTH  BBIMOJHSIEMBIX
JIEUCTBUU OT UCXOIHBIX JaHHBIX

24

KOHCTPYKHI/IH «BCTBJICHHUC)»:. IIOJIHAA W HCIIOJIHAas q)OpMBI. Breimonnenue u
HCBBIIIOJIHCHHUC  YCJIIOBUA (I/ICTI/IHHOCTI) n JIOXKHOCTb BI)ICKaBBIBaHI/ISI).
HpOCTBIC N COCTAaBHBIC YCJIOBUA

25

KOHCprKHI/IH (IIOBTOPCHUCH: HNUKIIbI C 3aJaHHBIM YK CJIOM HOBTOpCHI/Iﬁ,
C YCJIOBHCM BBLIIIOJIHCHUSA, C HepCMCHHOI;'I OUKIIa

2.6

Pazpabotka 111 (popMasbHOTO HCIIOTHUTENS aJropuTMa, MPHBOMASIIETO
K TpeOyeMoMy pe3yabTaTy P KOHKPETHBIX HCXOAHBIX JaHHBIX. PazpaboTka
HECJIOKHBIX aJITOPUTMOB C HCIIOJIH30BAHUEM ITMKIIOB W BETBICHUH IS
ynpaBjaeHus (GopMaIbHBIMU HCIIOJHUTEISIMH. BBITTOTHEHHE aJropuTMOB
BPYYHYI0O UM Ha KoMITbloTepe. CHHTAKCHYECKHE W JIOTHYCCKHE OIINOKH.
OTka3sl

2.7

SA3pik  mporpammupoBanust (Python, C++, Java, C#, IlllxonbHbIN
Anroputmudeckuid f3pik). CucremMa mporpaMMUPOBAHUS: PEAAKTOP TEKCTa
MIporpamMM, TPAHCISATOP, OTIATINK

2.8

Ilepemennas: tum, umsi, 3HaueHue. Llenbie, BEIIECTBEHHBIE U CUMBOJIbHBIE
IEPEMEHHBIE

29

Onepatop mpucBauBaHus. ApUPMETHUYECKUE BBIPAKEHHUS U TOPAIOK HX
BbluKciieHnd. Onepanuy € LEJBIMUM YUCIAMM: LEJIOYUCIEHHOE JIEJICHUE,
OCTaTOK OT aesieHus. [IpoBepka 1eaMMoCcTH OJHOTO LIEJIOT0 YHACIIA Ha APYroe

2.10

BerBnenus. CocraBHbIE YCIOBUS (3alUMCh JIOTMYECKUX BBIPAXKEHHI Ha
U3y4aeMoOM SI3bIKE MpOorpaMMHpoBaHus). HaxoxaeHne MHUHMMyMa U
MaKCHUMyMa M3 JABYX, TPEX M 4YeTbIpeX uuces. PemeHne KBaapaTHOTo
YPaBHEHMS, UMEIOLIETO BEIIECTBEHHbIE KOPHU

2.11

JnaoroBass oTiagka IporpaMM: IIOIMIArOBOE BBIMOJIHEHHUE, ITPOCMOTP
3HAYCHUHN BEJIMYMH, OTJIJIOYHBIN BBIBOJI, BEHIOOP TOYKH OCTaHOBA

2.12

[ukn ¢ ycmoBuem. AnroputMm EBKIMaa aisi HAXOXKICHUS HAUOOJBIIETO
o01iero JaenuTeNss JBYX HaTypalbHbBIX 4ucend. Pa3zOueHuwe 3amnucu
HATYpPaJIbHOTO YKCJIa B TO3ULIMOHHON CUCTEME C OCHOBAaHUEM, MEHBIIINM HWIIH
paBHbIM 10, Ha oTAENBHBIC TIU(PHI
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2.13

[ukin ¢ mepeMeHHON. AJNTOPUTMBI TPOBEPKHU JIETUMOCTH OJHOIO LEJIOTr0
Yyucia Ha ApYyroe, MpOBEPKU HATYPAIBHOTO YHUCIIA Ha POCTOTY

2.14 | ObpaboTKa CHUMBOJLHBIX JaHHBIX. CHMBOJIBHBIC (CTPOKOBBIC) IEPEMCHHEIE.
[TocumBonbHas 00paboTka cTpok. [logcuer 4acTOThI MOSBICHUSI CUMBOJIA B
ctpoke. Bctpoennsie pyHKIMM 11711 00pabOTKH CTPOK

2.15 | OnpeneneHue BO3MOXKHBIX PE3YyIbTAaTOB Pa0OTHI AJITOPUTMA IPH 3aJaHHOM

MHO>KECTBE BXOJHBIX JIAHHBIX, OMIPE/ICICHNE BOZMOXKHBIX BXOIHBIX JaHHBIX,
NPUBOJSIINX K JAHHOMY Pe3yJIbTaTy
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9 KITIACC

IIpoBepsiemble TpeOOBaHUs K pe3y/IbTaTaM 0CBOCHUsSI OCHOBHOI 00pa3oBaTeIbHOM

NMPOrpaMmbI

Kox
MIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsiemble IPEAMETHBIE PE3YIbTATHl OCBOEHUSI OCHOBHOM
o0pa3oBaTeNnbHOI MpOorpaMMbl OCHOBHOT'O OOIIET0 00pa3oBaHus

1

ITo reme «IludpoBas rpaMOTHOCTH

1.1

Hcnonb30BaTh COBPEMEHHBIE HWHTEPHET-CEPBUCHL (B TOM 4YHUCIE
KOMMYHHUKAIIMOHHBIE CEPBUCHI, OOJaYHBbIC XPaHWIWINA JIaHHBIX,
OHJIAMH-TIpOrpaMMBbl (TEKCTOBBIE U TpauuecKkue peaaKkTOphl, CPEb
pa3paboTKu) B y4eOHOM U MOBCEHEBHOM JESITEIIBHOCTH

1.2

[IpuBoauTh  TpPUMEPHI  HUCIOJB30BaHUS  TreOMH(GOPMAIIMOHHBIX
CEpPBHUCOB, CEPBUCOB TI'OCYIAPCTBEHHBIX YCIYr, 00pa30BaTeIbHbBIX
cepBucoB MHTepHETa B yueOHOM 1 MOBCEAHEBHOU JIEATEIIBHOCTH

1.3

Hcnonp30BaTh pa3iMyHbBIE CPEACTBA 3alllUTBl OT BPEIOHOCHOTO
IPOrpaMMHOTO oOecrnieyeHus, 3alUIIATh MEPCOHATLHYIO
uHPOPMAIIMI0O OT  HECAaHKIMOHHUPOBAHHOTO JOCTyNla M €ro
MOCJICICTBUN (pasrjialieHusi, TOJMEHbI, YTpaThl JIaHHBIX) C YYETOM
OCHOBHBIX  TEXHOJIOTMUECKUX M  COIHUATBHO-TICUXOJIOTHUECKUX
aCIeKTOB MCMOJIb30BaHUs cetu MHTepHeT (ceTeBas aHOHMMHOCT,
1upoBOI cie, ayTeHTUYHOCTh CYOBEKTOB U PECYPCOB, OMACHOCTh
BPEIOHOCHOTO KOAQ)

1.4

Pacno3sHaBaTh MONBITKM U MPEAYNpeKIaTh BOBJICUEHHE CeOs
U OKPY’KaIOIIMX B JECTPYKTUBHBIE U KPUMHUHAIbHBIE (DOPMBI CETEBOM
aKTUBHOCTU (B TOM uHncie KUOepOyIUIMHT, (PUILTIHT)

ITo Teme «TeopeTnueckue 0OCHOBbI HHPOPMATUKIY

2.1

PaCKpBIBaTB CMBICJI MMOHSITHH «MOACIIBb», «MOACIIUPOBAHUC)),
ONnpcACIsATL BHIALI MO)IGJ'IGI\/’I, OLICHUBAaTh aACKBAaTHOCTh MOACIIN
MOJCIINPYCMOMY O6T>€KTy " OCJIIM MOICIMPOBAHUA

2.2

Hcnons3oBath rpadsl U 1epeBbs AJ11 MOACINPOBAHUS CUCTEM CETEBOM
U UEPAPXUYECKON CTPYKTYpbI, HAXOAUTH KpaTyalllinii myTh B rpade

[To Teme «ANrOPUTMBI U IPOIPAMMHUPOBAHUE)

3.1

Pa30uBaTh 3a1aun Ha MOA33a4H, COCTABIISITh, BBITIOJIHAT BPYUYHYIO U
Ha KOMIIBIOTEPE HECIIOKHBIE aJIrOPUTMBI C  HCIIOJIB30BAaHUEM
BETBJICHU, INKJIOB U BCIIOMOTATEIbHBIX aITOPUTMOB JIJIsI YIIPaBICHUS
VCITOJIHUTEIISIMUA
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32

CocTaBnsiTh M OTJ@XHUBATh MNPOrPAMMBI, PEATU3YIOLIUE THUIOBBIC
ITOPUTMBI ~ 00paOOTKM  YMCIOBBIX  TOCJIEIOBATEIILHOCTEH WIIH
OJIHOMEPHBIX YHCIIOBBIX MAaCCHUBOB (IMMOMCK MAaKCUMyMOB, MUHUMYMOB,
CYMMbl MJIM KOJIMYECTBA AJIEMEHTOB C 3aJaHHBIMU CBOMCTBAMM) Ha
OJTHOM M3 sI3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java,
C#, lIkonpHBIN ANTOpUTMUAYECKUM S3bIK)

ITo Teme «I/IH(bOpMaHI/IOHHBIe TCXHOJIOT'NH»

4.1

Beibupate cnoco® mpeAcTaBieHUS JAaHHBIX B COOTBETCTBHH
C TIOCTaBJICHHOM 3ajiaued (TaOauIlbl, CXeMbI, TpaduKu, JUarpaMMbl)
C WCIIOJH30BAaHUEM COOTBETCTBYIOIIMX MPOTPAMMHBIX CPEICTB
00pabOTKH JTAaHHBIX

4.2

Hcnonb30BaTh 31EKTPOHHBIE TAOMUUBI JUisl 0OpaOOTKH, aHaIu3a U
BU3yalIM3al[Mi YHCJIOBBIX JaHHBIX, B TOM YHCIE€ C BBIJICJICHUEM
qyanazoHa TaOnuUbpl W YHOPAJOYMBAHUEM (COPTUPOBKOM) €ro
3JIEMEHTOB

4.3

Co3naBaTh U MPUMEHATh B IJIEKTPOHHBIX TaOiMUIax (GopMyssl s
pacyeToB C UCIOJIH30BAHUEM BCTPOCHHBIX apu(MeTHIecKuX (PyHKITUN
(cyMMupoOBaHHE U TMOJICUET 3HAYCHHM, OTBEUAIONIMX 3aJaHHOMY
YCIIOBHIO, CpeaHee apudmeTnyeckoe, IOUCK MaKCUMaJIbHOTO |
MHUHHUMAaJbHOI'O 3HA4YCHUS), a0COJIFOTHOM, OTHOCHUTEIIbHOM,
CMEIIIaHHOM aJipecaluu

4.4

Hcnonb3oBaTh QJICKTPOHHBIC Ta6J'II/II_[BI JJIAA YUCJICHHOTO
MOJCJIUPOBAHMA B ITPOCTHIX 3aJa4ax U3 Pa3HbIX IMTPCAMCTHBIX obnacren

IIpoBepsieMble 3J1eMEHTHI COAEPKAHUS

Kon

ITpoBepsieMblit 3JIEMEHT COAECPKAHUS

1

[Mudposas rpaMOTHOCTH

1.1

['mobanbnas cerb UuTepuer. [P-anpeca y3noB. CeTeBoe XpaHEHUE JAHHBIX.
Meroapl HMHAMBUAYAIbHOTO M  KOJUIEKTUBHOIO Pa3MELICHHS HOBOWU
uHpopmauuu B HWutepHere. bonbimme naHHble (MHTEpHET-JaHHBIE,
B YACTHOCTHU JJAHHBIE COLMATIbHBIX CETEN )

1.2

[Tonsitue 06 MHGOPMAIMOHHON 0€30MaCHOCTH. YTPO3bl HH(DOPMAITMOHHON
0e301acHOCTH MpH paboTe B III00ATLHON CETH U METOIbI TPOTUBOICHUCTBUS
uM. [IpaBuna Oe3omacHoi ayTeHTU(UKAIMN. 3aIUTa JIUIYHON WHDOpMAIUu
B cetn MHTepHeT. be3omacHble cTpaTernu moBeneHUs B ceTu VHTepHeT.
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[IpenymnpexaeHre BOBICUCHUS B IECTPYKTUBHBIE U KPUMUHAIBHBIE (DOPMBI
CETEeBOM aKTUBHOCTH (KHOEPOYJUTHHT, GUIITUHT U APYyTHe (HOPMBI)

1.3

Buner JeSITEIIEHOCTH B WuTepHere. WHTEepHET-CEPBUCH:
KOMMYHHUKAITMOHHBIC CEPBUCHI (TIOUTOBAs CTy»K0a, BUIC0-KOH(DEPEHIT-CBS3h
U JIpyTHE), CIPABOYHBIC CITY)KOBI (KapThI, pACITUCAHHMSI U JPYTHE), TOMCKOBBIE
CITY>KOBbI, CIy>KObl OOHOBJIGHHUSI TPOTPAMMHOTO OOECIICUCHHs] W JIPyTHE
cyx0b1. CepBHUCHI TOCYIApCTBEHHBIX yciuyr. OOiadHble XpaHWIHILA
naHHbIX. CpelicTBa COBMECTHOM pa3paOOTKU TOKYMEHTOB (OHJIaitH-0(UCHI).
[IporpammHuoe oOecrnieueHUE Kak BeO-CEPBUC: OHJIAMHOBBIE TEKCTOBBIE U
rpadguvecKue pelakToOphl, CPeabl Pa3paboTKH MPOTrpaMMm

Teopernyeckrue 0CHOBBI UHPOPMATUKU

2.1

Mopaenb. 3a1aun, pemaeMble ¢ MOMOIIbI0 MoeaupoBanus. Kiaccudukanuu
Mozenel. MarepuanbpHbie (HATypHble) W HHGOPMAIMOHHBIE MOJCIIH.
HenpepsiBHble U guckpeTHbie Moaenu. MiMutannonnsie Mmoaenu. Urpossbie
Mojenu. O1ieHKa COOTBETCTBUSI MOJIEIN MOJICTUPYEMOMY OOBEKTY U LEJISIM
MOJIETUPOBAHUS

2.2

TabnmunbIe MOACIIHN. Ta6JII/II_[a KaK IIPCACTAaBJICHUC OTHOIICHUA

23

bazbl ganubpix. OTOOp B TabiuMIle CTPOK, YIOBJIETBOPSIONIMX 33JaHHOMY
YCIIOBHUIO

24

I'pad. Bepmmna, pedbpo, myts. OpreHTUPOBAHHBIE U HEOPUEHTHUPOBAHHBIE
rpadsl. Jlnuna (Bec) pebpa. BecoBas matpuiia rpada. JnuHa myta Mexmy
BepmmHamMu rpada. [louck ontumanpHOoro myTu B Tpade. HagampHas
BepIrHa (MCTOYHMUK) W KOHEYHAs BEpIIMHA (CTOK) B OPUEHTUPOBAHHOM
rpade. BreramciieHne koimMyecTBa MyTel B HAMPaBICHHOM AaIlUKINYCCKOM

rpade

2.5

HepeBo. Kopenb, BepmmHa (y3ein), JduCT, peOpo (myra) nmepeBa. BricoTa
nepeBa. IlognepeBo. Ilpumepnt wucnosb3oBanus jaepeBbeB. Ilepebdop
BApUAHTOB C TTOMOIIIBIO JIepEBa

2.6

[TonsiTne MaTemMaTHYeCKOW MOJeNU. 3ajaydd, pelaeMble C MOMOIIBIO
MAaTEMATUYECKOTO (KOMITBIOTEPHOTO) MOJETUPOBAHUSL. Otnuuue
MaTeMaTH4eCKOW MOJEIU OT HaTypHOW MOJCIM U OT CIOBECHOTO
(JIuTepaTypHOTO) ONMUCaHUs O0BEKTA

2.7

OTansl KOMIIBIOTCPHOT'O MOJACIIUPOBAHMA: ITIOCTAHOBKA 3aaa4r, ITIOCTPOCHHUC
MaTeMaTH4YEeCKOMN MOJC/IH, IporpaMMHas pcaau3alnuss, TCCTHUPOBAHUC,
IMPOBCACHUC KOMIIBIOTCPHOI'O JSKCIICPUMCHTA, aHAIN3 Cro pce3yJjibTaToB,
YTOYHCHUC MOACIIN

AJITOpPUTMBI U TPOTPAMMHUPOBAHUE
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3.1

Pazouenue 3aJJa4M Ha I1oa3aaaydu. CocraBieHue AJITOPUTMOB U IIpOrpaMm C
HCIIOJIb30BaHHUCM BGTBﬂeHHﬁ, IHUKJIOB U BCIIOMOI'aTCJIbHBIX aJITOPUTMOB IJIA
YHPAaBJICHUA UCITOJIHUTCIICM WJIIN APYTMMH UCIIOJTHUTCIISIMU

3.2

Tabnuunbie BenuunHbl (MaccuBbl). OqHOMepHbIE MaccuBbl. CocTaBlieHUE U
OTJIaJIKa TPOrpaMM, pEAM3YIONIUX THUIOBbIE aJITOPUTMBI 00paOOTKH
OJIHOMEPHBIX  YHCJIOBBIX  MAacCMBOB, Ha  OJHOM U3  A3BIKOB
nporpammupoBadus (Python, C++, Ilackamp, Java, C#, IlIxonbHBIN
AnroputMuyeckuid fI3bIK): 3all0JIHEHUE YUCIOBOIO MACCHBA CIyYallHbIMU
YuCJIaMH, B COOTBETCTBUM C (OpMYJION WM MyTeM BBOJA YHCEI,
HaxXO0XJIEHUE CYMMbI 3JIEMEHTOB MACCHUBA, JIMHEHHBIA MOUCK 3aJIaHHOTO
3HAYEHHUsST B MACCHBE, IIOJICYET 3JIEMEHTOB MAacCCHBA, YIOBJIETBOPSIOIIMX
3aJaHHOMY YCJIOBHIO, HaXOKJI€HHE MHUHUMAJIBHOTO (MaKCHUMAaJIbHOTIO)
aneMeHTa maccuBa. CopTHpOBKa MaccuBa

33

O6pa60TKa IIOTOKa OJAaHHBIX: BBIYHUCJIICHHC KOJINYCCTBA, CYMMBbI, CPCIAHCTO
apI/I(l)MeTI/I‘-ICCKOFO, MHWHHMAJIBHOT'O 1 MaKCHUMAJIBHOI'O 3HAYCHMA 3JICMCHTOB
IMOCJICAOBATCIIBHOCTH, YAOBJICTBOPAOIINX 3aIdHHOMY YCIIOBHIO

34

VYnpasnenue. Curnan. OOpaTtHas cBs3b. [lonmydeHue curaanoB oT HH(PPOBBIX
JaTYMKOB (KacaHus, pacCcTOSHUS, CBETa, 3BykKa M japyroro). IIpumepsl
UCIOJb30BaHUSl TNpUHIMIA OOpaTHONW CBSI3W B CHUCTEMax YIPaBJICHUS
TEXHUYECKUMHU YCTPOMCTBAMH, B TOM 4Hclie B poboToTexHuke. [Ipumepsl
pOOOTU3UPOBAHHBIX  CUCTEM (CHCTeMa  YOpPABJICHHUS  JBUKEHHUEM B
TPAaHCIIOPTHOM CUCTEME, CBapoyHas JVHUS aBTO3aBO/a,
aBTOMATU3MPOBAHHOE YIIPABJIEHUE OTOIUICHHEM JIOMa, aBTOHOMHAs CUCTEMaA
YIPABJIECHUS TPAHCIIOPTHBIM CPEACTBOM U JPYTHUE CUCTEMBI)

HNupopmalimoHHbIe TEXHOJIOTUU

4.1

[Tousatre 00 2JIEKTPOHHBIX Tabiaumax. Tumbl JaHHBIX B  syehKax
ANIEKTPOHHON Tabmmibl. PenaktupoBanue u QopMaTupoBaHUE TaOIIHIIL.
Bcerpoennsie ¢GyHKIMU I TTOMCKAa MaKCUMyMa, MHUHUMYMa, CYMMBI U
cpenHero apudmerndeckoro. COpPTHPOBKAa JaHHBIX B  BbLICJICHHOM
nuama3one. [loctpoenne muarpamm (THCTOrpamMma, KpyroBas guarpamma,
TOYeyHas quarpaMmma). Beioop Tumna nuarpamMmmsl

4.2

ITpeobpazoBanue popmyin mpu konupoBaHuu. OTHOCUTENIbHAS, A0COMIOTHAS
Y CMEIIaHHas apecarus

43

VYcnoBHBIE BBIUMCICHHUS B JJICKTPOHHBIX Tabmunax. CyMMHpoBaHHE U
MOJCYET 3HAYEHUM, OTBEYAIOIMX 3aJaHHOMY ycioBuio. (OOpaboTka
O0onpIIMX HAOOPOB JaHHBIX. YMCIEHHOE MOJEIMPOBAHUE B AIIEKTPOHHBIX
TabIMIax
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4.4

Poinb nH(bOpMaIIMOHHBIX TEXHOJIOTHIA B Pa3BUTUN SKOHOMUKHU MUPA, CTPAHBI,
peruona. OTKpbIThIE 00pa3oBaTesbHble pecypchl. [Ipodeccun, cBsizanHbIe C
uHpOpMaTUKON U WHGOPMALMOHHBIMU TEXHOJOTHSIMH: BeO-Iu3aiiHep,
IPOTPAMMUCT, pa3pabOTYMK MOOMIBHBIX TNPHIOKEHUH, TECTHPOBIIUK,
aApPXUTEKTOP MPOTPAMMHOT0 00€CIIeUeHHUSI, CTICIIUAIUCT 110 aHAIM3Y JaHHBIX,

CUCTEMHBIN AAMHUHUCTpPATOP
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NEPEYEHB (KOJAUP®PUKATOP) IPOBEPSIEMbBIX TPEBOBAHUI

K PE3YJIbTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJIbHOM
ITPOT'PAMMBbI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA U 3JIEMEHTOB
COAEPXKXAHUA ITO HHOPOPMATHUKE

J11st TpoBeICHNST OCHOBHOTO TOCYIapCTBEHHOTO 3K3aMeHa 1o nHpopmatuke (OI'D
1o uHGOpPMATHKE) UCIIOJIb3YETCs MepeueHb (KOau(pUKATOp) MPOBEPIEMbIX TPEOOBAHUMN K
pe3yiapTaTaM OCBOEHHUSI OCHOBHOM 00pa30oBaTEeNIbHON MpOrpaMMbl OCHOBHOTO OOILETro
0o0pa30BaHMs U FJIEMEHTOB COJEPKAHUSI.

IIpoBepsiembie Ha OI'D mo nHpopmaTuKe TpPeOGOBaAHUS K Pe3ybTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHus

Kon
IIPOBEPSEMOTO
TpeOOBaHUS

[IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yIbTaTaM 0a30BOro
YPOBHSI OCBOEHHUS OCHOBHOM 00pa30BaTEIbHON MPOTrPaMMBI
OCHOBHOTO 00111eT0 00pazoBanus Ha ocHoBe PI'OC

1

3HaTh (MIOHUMATh)

1.1

Brnanenue OCHOBHBIMM TOHATHSAMHU: HWHpOpMaNms, Tepeaaya,
XpaHeHue u o0paboTka MHPOPMALIUU, ATTOPUTM, MOENb, IU(PPOBOI
MPOIYKT U MX UCTIOJIb30BAHUE TSI PEIICHUS YYSOHBIX M IPAKTHICCKUX
3aa4

1.2

BJ'IaI[CHI/Ie MOHATUSAMM.  BBICKA3BIBAHHC, JIOTHYCCKAsA  OIICpalusi,
JIOTHYCCKOC BBIPAKCHHC

YMmeTh

2.1

YMeHue ornepupoBaTh €IMHHUIIAMH U3MEpPEHUS HH(POPMAIMOHHOTO
o0BbeMa U CKOPOCTHU Tepeaadn JaHHBIX

2.2

YMeHue 3anuchiBaTh M CpaBHUBaTh Lenble yucia ot 0 go 1024
B Pa3JIMYHBIX MO3UIMOHHBIX CUCTEMaX CUUCICHHS C OCHOBAHUSMH 2,
8, 16, BEIMOMHATH apu(METUUECKHE OTNepaIiui HaJl HUMH

23

YMeHHe KOAMpPOBaTh W JICKOJWPOBATh COOOIICHHUS IO 3aJIlaHHBIM
mpaBuiaM; TOHMMAaHHME OCHOBHBIX TPUHIUIOB KOIAUPOBAHUS
uH(OpPMAITUU PA3THYHON IPUPOIBI: TEKCTOBOM, TpadUuecKon, ayIuo

24

YMeHue 3anuchiBaTh JIOTUYECKHE BBIPpAXKCHHUA C HCIIOJIB30BaHNECM
AU3BIOHKIWHK, KOHBIOHKIWK KW OTpHULOAHMA, OIPCACIIATL HCTHHHOCTD
JOTUYCCKHUX BBIpa)KeHHfI, €CJIM H3BCCTHBI 3HAUYCHHUA HWCTHHHOCTH
BXOJAIIMX B HEro IEPCMCHHLBIX, CTPOUTDH Ta6J'II/II_IBI HUCTHUHHOCTHU IJIA
JJOTNYCCKHUX BBIpa)I(eHHﬁ; 3alIUChIBATh JIOTHMYCCKHUC BBLIPpAXKCHHUA HaA
HN3y4acMOM A3BIKC ITPOIrpaMMHUPOBAHHA
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2.5

YMeHHE COCTaBNISITh, BBIMNOJHATH BPYYHYIO M Ha KOMIBIOTEpE
HECIIO)KHBIE  aITOPUTMBI  JUISl  YNPABICHUS  UCHOJHUTEISIMU
(Yepenamika, YepTe:kHUK U Jpyrue); cosjlaBaTh M OTIAXUBaTh
porpamMMbl Ha OJTHOM U3 A3BIKOB nporpammupoBanus (Python, C++,
[Tackans, Java, C#, IllkonpHblli AnropuTMudeckuii  S3bIK),
peaNu3yIoNIre HECIOKHBIE aITOPUTMBI 00PaOOTKU YUCIIOBBIX TAHHBIX
C MCIOJIb30BaHUEM IIMKIIOB M BETBJICHUI; YMEHHUE pa3OuBaTh 3aJa4uu
Ha M0/13a/1a4M, UCII0JIb30BaTh KOHCTAHTHI, IEPEMEHHbBIC U BhIPAXKEHUS
pPa3IMYHBIX  TUMNOB  (YUCIOBBIX, JIOTUYECKUX, CHUMBOJIbHBIX);
aHAIM3UPOBAaTh NPEIJIOKEHHBIM aJTOPUTM, OIPENCHsITh, KaKHe
pe3yJabTaThl BO3MOXHBI TPU  3aJaHHOM MHOXECTBE MCXOHBIX
3HAYEHUU

2.6

YMeHue 3amnucarb Ha HN3y4aCMOM A3BIKC IIPOIpaMMHUPOBAHHA
AJITOPHUTMBI ITPOBCPKU ACIMMOCTH OAHOI'0 LCJIOTr0O 4HCja Ha JAPYroc,
IIPOBCPKHU HATYPAJIBHOI'O 4YHCJIa Ha IIPOCTOTY, BBIACICHUA HH(i)p H3
HaTypaJIbHOI'0 4YwucCJjia, IIOHMCK MAKCHMMYMOB, MHHHUMYMOB, CYMMBbI
YHCIIOBOM IIOCJICA0BAaTCIbHOCTH

2.7

Bnanenue ymMeHneM OpHEHTHPOBATHCS B MEPAPXUUYECKON CTPYKTYpE
(baiiioBol cUCTEMBI, padoTaTh ¢ PalIoBOIl CHCTEMON MEPCOHATIBHOTO
KOMIIBIOTEpA C HCIOJBb30BaHMEM rpaduueckoro uHTepdeiica,
a UIMEHHO: CO3/1aBaTh, KOMMUPOBATh, MEPEMEIATh, IEPEUMEHOBBIBATD,
YIAIATh U apXUBUPOBATH (PAilJIbl M KaTaJoTu

2.8

Brnagenne yMeHUsIMU ¥ HAaBBIKAMU UCIIOJIB30BaHUS WH(GOPMAITMOHHBIX
U KOMMYHUKAIIMOHHBIX TEXHOJOTHH [UIsl TOWCKA, XpaHCHHS,
00pabOTKH U Mepeaaun U aHajau3a pa3IuyHbIX BUIOB HHPOPMALIMH

29

YMeHue BeIOupaTh coco0 MpeACTaBICHUS JaHHBIX B COOTBETCTBUU C
MOCTaBJICHHOM 3ajaueii (TaOauIlbl, CXeMbl, rpaduKu, TUarpaMMbl) ¢
HCMOJIb30BAaHUEM  COOTBETCTBYIOIIUX  MPOTPAMMHBIX  CPEJICTB
00pabOTKU JTAaHHBIX

2.10

YMenue ¢dopmanuzoBaTh UM CTPYKTYpUpPOBaTh  HH(POPMAILIMIO,
UCIIOJIB3YsI  DJIGKTPOHHBIE TaOMUIBI JUIsi  00pabOTKH, aHaiM3a
Y BU3YaJU3alMM YHUCJIOBBIX JAHHBIX, B TOM YHUCJIE C BBIICICHHEM
quanazoHa TaOMuIbl W yHOPSAJIOYMBAHUEM (COPTHPOBKOM) €ro
AJIEMEHTOB; YMEHHUE MPUMEHSTH B 3JIEKTPOHHBIX TaOIuIax GopMyIibl
JUIS  pacyeToB C  HCIOJIb30BAHMEM  BCTPOCHHBIX  (DYHKIUH,
aOCOJIFOTHOM, OTHOCUTEJIBHOM, CMEIIaHHOM aJipecaliiu; UCIOIb30BaTh
AJIEKTPOHHBIE TAOIMIIBI JJI1 YUCIEHHOTO MOAEIUPOBAHUS B MPOCTHIX
3aJlayax U3 pa3HbIX NIPEIMETHBIX O0nacTe
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IlepeyeHb 3JIeMEeHTOB coepKaHus, MpoBepsieMbIX Ha OI'D mo nngopmaTuke

Kon

[TpoBepsiemMblii AIIEMEHT COJIep KaHUS

1

[Mudpoast rpaMOTHOCTH

1.1

@aitel 1 manku (katanoru). [IpuHIUIEI TOCTpOoeHUS (HaHIOBBIX CHCTEM.
[Tomroe wmsa daitma (manku). [lyte k daiiny (manke). Padorta c daitmamu
Y KaTaJloTaMHu CPEJCTBAMU OINEPALMOHHON CUCTEMBI: CO3JaHuE, KOTMPOBAHUE,
nepeMenieHne, nepeuMeHoBanue 1 yaaieHue (aiioB W Mamok (KaTaJoros).
Tunsr QaitnoB. CsoiictBa ¢aitnoB. daiinoBeiii Menemkep. [louck daiinos
CpPEACTBAMH ONEPALMOHHOW CHUCTEMBI

1.2

O0beauHeHne KOMIbIOTEPOB B ceThb. CeTh MHTepHEeT. BeO-cTpanuiia, BeO-caiT.
Crpykrypa aapecoB BeO-pecypcoB. bpaysep. IlouckoBsie cuctemsl. ITonck
uH(OpMAIUU IO KJIIFOUYEBBIM CIIOBAM U 110 HU300pakEHHUIO.

JocToBepHOCTh UH(pOpMaIHK, moydeHHo u3 HTepHeTa.

[P-anpeca y3n0B. CeTeBOE XpaHEHHUE TAHHBIX

Teopernyeckre OCHOBBI UHPOPMATUKU

2.1

JIucKpeTHOCTh JaHHBIX. BO3MOKHOCTh OMUCaHUSI HENPEPBIBHBIX OOBEKTOB H
IIPOLIECCOB € MTOMOILBIO TUCKPETHBIX IaHHBIX.

CumBon. Andasur. MomHocTs andasuta. J[Bonunsiii andasut. Koanuectso
BCEBO3MOJXKHBIX CJIOB (KOJOBBIX KOMOHMHAIMI) (DUKCHPOBAHHOW JIUMHBI B
nBonyHoM andasute. [IpeoOpazoBanue mar000ro andaBuTa K ABOUYHOMY.
KonuuecTBO paznuuHbIX CJIOB  (PUKCUPOBAHHOM JJIMHBI B  andaBuTe
ONPEAECIEHHOW MOIIIHOCTH.

KoaupoBanue cuUMBOJIOB OfHOro ajaBUTa € MOMOLIBIO KOJOBBIX CIIOB
B IpyroM andaBuTe, KOJI0OBas TaOIHIIA, TEKOJUPOBAHHE.

Konnposanne tekctoB. PaBHOMepHBIN kKoA. HepaBHOMEpHBIN Koa. KoaupoBka
ASCII. Bocbmubuthbeie koaupoBku. llonarne o xomupoBkax UNICODE.
JlekonupoBaHue  COOOLIEHUMH €  HCIOJb30BAaHUEM  PaBHOMEPHOTO U
HepaBHOMEPHOTO Koja. MHbopMalimoHHbIi 00beM TEKCTa

2.2

NudopmarmoHHblil 00beM JaHHBIX. BUT — MUHUMAaIbHAS €IUHUIIA KOJTUYCCTBA
nHpopMauu — MBOMYHBIA pa3psa. ExuHumel n3amMepeHuss HHGHOPMAIIMOHHOTO
oO0beMa JaHHBIX. but, O0alT, KMI00alT, MeradanT, TUradamT.

CKOpOCTh IIepeauu TaHHBIX. EMHMHUITBEI CKOPOCTH IIepeaavr JaHHbBIX

23

KoaupoBanne uBera. IlBetoBeie mogenu. Mogens RGB. I'myOuna
KonuposaHus. [lamurpa.

PactpoBoe u BekTopHOe mpeiacTaBiieHHe u300pakeHmil. Ilukcenb. OneHka
uH(QOPMAIMOHHOTO 00beMa TpaUUecKuX JaHHBIX Ui PacTpOBOIO
H300paKeHUS
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KomupoBanue 3Byka. PaspsgHocts n yactora 3anucu. KoamyecTBo KaHAJIOB
3aMuCH.

OneHka KOJMYECTBEHHBIX MApaMETPOB, CBA3aHHBIX C IPEICTAaBICHUEM
U XpaHEHUEM 3BYKOBBIX (DailioB

2.5

Hemo3uimonHbie U MO3UIMOHHBIC CUCTEMBI cunciieHns. Andabut. OCHOBaHHUE.
Pa3BepuyTas dopma 3anucu umcia. IlepeBos B ASCATUYHYIO CUCTEMY YHCEII,
3allMCAHHBIX B JIPYTUX CUCTEMaX CUUCIICHHUS.

PumMmckas cuctema cumnciieHus

2.6

JIBonuHas cuctema cuucienus. [lepeBop nenbix uncen B npenenax ot 0 go 1024
B JBOMYHYIO CHCTEMY cuucieHus. BocbMepuyHasi cucTeMa CYUCIICHHUS.
[lepeBoag umucen W3 BOCBMEPUYHON CHCTEMBI B JABOMYHYIO U JIECSITHUYHYIO
cucrteMbl M oOpartHo. lllecTHaauarepuuHas cuctema cuucieHus. IlepeBoj
YUCEJ W3 IIECTHAALUATEPUYHOM CUCTEMBI B JIBOMYHYI, BOCBMEPUYHYIO U
JECATUYHYIO CUCTEMBI U 0OpPATHO.

Apudmernueckue onepanny B ABOMYHON CUCTEME CUUCIICHUS

2.7

Jlormueckne  BBICKa3pIiBaHWA. Jlormueckme  3HAUEHUS  BBICKA3bIBAHUM.
DJIEMEHTapHbIE W COCTaBHBIE BbICKAa3biBaHUA. Jlormyeckue omnepanuu:
«» (KOHBIOHKIIMS, JIOTHYECKOEC YMHOXEHHE), «WIN»  (IU3BIOHKITUA,
JOTUYECKOE CIIOKEHHE), «He» (Jormdyeckoe oTpunanue). I[lpuopurer
JOTUYECKUX ornepanui. OnpeaeneHrne HICTAHHOCTH COCTABHOTO BBICKA3bIBAHMUS,
€CJIM W3BECTHbl 3HAYEHUS WCTHHHOCTH BXOJAIIMX B HErO 3JIEMEHTapHBIX
BbICKa3bIBaHUM. Jlornueckne BblpakeHus. I[IpaBuia 3anmucu JOTHMYECKHUX
BbIpakeHuid. [locTpoeHnre Tabnil HICTUHHOCTH JIOTHYECKUX BBIPAKEHUN

2.8

Jlornueckue 3JIeMEHThI. 3HAKOMCTBO C JIOTHUECCKMMH OCHOBAMH KOMIIBOTEpA

29

HenpepsiBHBIE M OuUCKpeTHBIE Mojenu. MMmutannonHele moaenu. Urposbie
mozenu. OleHKa aJeKBaTHOCTU MOJENIM MOJCIUPYEMOMY OOBEKTY W IEINISM
MOJEITUPOBAHUS

2.10

Tabnuunbie Mosenu. Tabnuna Kak npeacTaBIeHUE OTHOIICHUSI.
ba3el nannbix. OTOOp B TabiMile CTPOK, YAOBJIETBOPSIOIMX 3aJaHHOMY
YCIIOBHIO

2.11

I'pad. Bepmmna, pedbpo, mytb. OpHEHTHPOBAHHBIE U HEOPUEHTHPOBAHHBIC
rpadel. JInuHa (Bec) pebpa. BecoBas marpuina rpada. JnmuHa myTu Mexmy
BepinHamu rpada. [louck ontumansHoro nytu B rpade. HavanbHas BepiivHa
(MICTOYHUK) M KOHEYHas BepIIMHA (CTOK) B OPHEHTHUPOBAHHOM rpade.
Brruncnenue konruecTBa MyTel B HAMPaBJICHHOM allUKJIMYECKOM Tpade

2.12

JlepeBo. Kopens, BepimmHa (y3en), 1ucT, pedpo (ayra) nepesa. BoicoTa nepesa.
[Tognepeso. Ilpumepsl wucnosb3oBaHus JepeBbeB. llepebop BapuaHTOB c
MOMOIIIBIO JIepeBa
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AJTOpUTMBI K TPOrPaMMUPOBAHHE

3.1

CaoiicTBa anroput™a. CriocoObI 3aMMcy anropuTMa (CIOBECHBIN, B BUIE OJIOK-
CXEMBI, IPOrPaMMa).

CocraBneHue aropuTMOB ¥ IIPOIPAMM C UCIIOJIB30BAHUEM BETBIICHHM, INKJIOB
U BCIIOMOTaTeNIbHBIX aJITOPUTMOB Ul yIpaBieHus ucnosnHutenem (Pobor,
Yepenamka, YepTe:XKHUK U Jpyrue). BoIMoIHEHHE alrOpUTMOB BPYUYHYIO H
Ha KOMIIBIOTEPE

3.2

Azpik mporpammupoBanus (Python, C++, Ilackanb, Java, C#, IkonbHbIA
ANropuUTMUYECKHUM S3BIK).

CucteMa mTporpaMMHpPOBAaHUS: PEAAKTOP TEKCTa MPOrpaMm, TPAHCIATOP,
OTJIQ YUK,

[lepemenHasi: Tun, uMms, 3HadeHue. Llenble, BEIIECTBEHHBIE U CHUMBOJBHBIC
NepEMEHHBIE.

Omnepatop mnpucBauBaHus. ApU(METUUECKHE BBIPAKECHUS U TOPSIOK UX
BbluncaeHus. Omnepauuu ¢ UEIbIMU YHUCIAaMH: IIEJOYUCICHHOE JeJICHUE,
OCTaTOK OT JICJICHHUS.

BerBnenus. CocTaBHble yCIOBUS (3alUCh JIOTMUECKUX BBIPAKECHUM HA
M3y4aeMOM  S3bIKE€ MporpamMmMupoBaHus). HaxoxkzaeHue  MuUHHUMYyMa H
MakCMMyMa M3 JIBYX, TpPEeX M YeTbhIpeX 4uced. PelieHue KBaJpaTHOTO
YpaBHEHMS, UMEIOIIETO BEIIECTBEHHBIC KOPHHU.

[uki ¢ ycnoBuem. AnroputM EBKITA 17151 HAXOKIEHU S HAMOOJIBIIIETO 00IIIeTo
JeTUTENs ABYX HATypaJIbHBIX yKcen. Pa30uenue 3anvucu HaTypajbHOTO YKCIIa B
MO3UIIMOHHOM CHUCTEME C OCHOBAaHUEM, MEHBIIUM WIM paBHbIM 10, Ha
OTJIeIbHBIE LU(PHI.

[{ukn ¢ nepeMeHHO. AITOPUTMBI TPOBEPKH IEIMMOCTH OJIHOTO IIEJ0T0 YHCIIa
Ha JIpyroe, MpOBEPKU HATYPaJIbHOTO YUCIIa HA TPOCTOTY

3.3

OOpaboTka CUMBOJBHBIX AaHHBIX. CHMBOJIBHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBonbHas oOpaboTka cTpok. I[lojcder yacTOThI MOSBIAEHUS CHMBOJIA
B cTpoke. Berpoennbie dhyHKIMM 1151 00pabOTKU CTPOK
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OmnpeneneHrue BO3MOXKHBIX PE3yJIbTAaTOB pPadOTHl aNropuT™Ma MpU JAHHOM
MHO>KECTBE BXOJHBIX JTaHHBIX, ONPEIEIECHUE BO3MOXHBIX BXOJHBIX JIaHHBIX,
MPUBOMSIIUX K JAHHOMY Pe3yJIbTaTy

3.5

Tabnuunble BenuuuHbl (MaccuBbl). OgHOMepHbIe MaccuBbl. CocTaBiieHUE U
OTJIaJIka TMpOrpamMM, pPEAIM3YIOIIUX THUIIOBBIE aJITOPUTMBI  O00pabOTKHU
OJTHOMEPHBIX YHCJIOBBIX MACCHBOB, HA OJJHOM U3 A3BIKOB IPOTPAMMHPOBAHUS
(Python, C++, Ilackanb, Java, C#, IIkoibHBIM AJTOPUTMHYECKUN S3BIK):
3all0JIHEHUE YHCJIOBOIO MaccHBa CIy4yallHBIMH YHMCIIaMH, B COOTBETCTBUU C
(dbopMyI0il WK IMyTEM BBOJA YUCEJI, HAX0XKJICHUE CyMMbI 3JIEMEHTOB MacCHBa,
JMHENUHBIM TOUCK 3aJaHHOTO 3HAYEHUSI B MACCHBE, IOJCYET 3JIEMEHTOB
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MacCCHBa, YAOBJICTBOPATOIINUX 3aJIaHHOMY YyCJIOBUIO, HaXO0XACHHUEC
MHWHHMAJIBHOT'O (MaKCHMaJII)HOFO) OJICMCHTAa MaCCHBaA. COpTI/IpOBKa MacCCHBa.
O6pa60TI<a IMIOTOKAa JAaHHBIX: BBIYHUCIICHHUC KOJINMYCCTBA, CYMMBI, CPCIOHCIO
apI/IClJMeTI/I‘-IeCKOFO, MHUHHMAJIBHOI'O M MAKCHUMAJBbHOI'0O 3HA4YCHUA 3JICMCHTOB
IMOCJICAOBATCIIBHOCTHU, YAOBJICTBOPAOIINUX 3aIdHHOMY YCIIOBHIO

3.6

VYnpasnenue. Curnan. O6partHas cBsi3b. [lonydenne cUrHaioB OoT HU(PPOBBIX
JIaTYUKOB (HampUMep, KacaHHs, pacCTOSHUS, CBeTa, 3BYyKa). llpumepsr
UCIIONb30BAaHUsl TPUHIMIA OOpaTHOM CBA3M B CHCTEMax yMpPaBICHUS
TEXHUYECKUMU YCTPOWCTBAaMHU C TIOMOIIBIO JAaTYUKOB, B TOM YHUCIE
B pOOOTOTEXHUKE

HNudbopmaninoHHbie TEXHOJIOTHU

4.1

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

TekcToBbI MpOLECCOp — HHCTPYMEHT CO3[aHUsA, PpPEJaKTHPOBAaHUSA U
(dopmatupoBanusa TekcToB. lIpaBuia Habopa Tekcra. PenakTrpoBaHue TEKCTa.
CpoiictBa cumBoiioB. [pudt. Tunsl mpudror (pydrieHsle, ¢ 3acedKkamMu,
MoHowmMpuHHbIE). [Tonyx)upHoe U KypcuBHOE HauepTanue. CBOCTBa a03aleB:
rpaHuLIbl, a03allHbIA OTCTYII, MHTEPBAJI, BRIpaBHUBaHUE. [lapaMeTpbl cTpaHuULIBL.
CruneBoe (hopMaTHpOBaHHUE.

CtpykTypupoBaHue HHPOpPMAlUU C TOMOIIBIO CHUCKOB M  TaOJMII.
MHoroypoBHeBbIe clIUCKU. [[oOaBneHne TabiuI] B TEKCTOBBIE TOKYMEHTHI.
BceraBka n3o0paxeHuil B TEKCTOBbIE JOKYMEHTBL. OOTEeKaHUE M300pakeHH
TEKCTOM. BKitoueHue B TEKCTOBBIM JOKYMEHT Auarpamm, GopmyJ, HyMepaluuu
CTpaHUL, KOJIOHTUTYJIOB, CCbUIOK U IPYTUX 3JIEMEHTOB

4.2

PactpoBsie pucynku. Micronbp3oBanue rpadidecKux MPUMUTHBOB.

Omnepanuu penakTupoBaHus rpaduyeckux 00BEKTOB, B TOM 4YHUCie IU(PPOBBIX
dbortorpaduii: m3MeHeHHe pa3zMepa, oOpe3Ka, MOBOPOT, OTpaxkeHue, padbora
c obnmacTsMu (BBIICTICHUE, KOTTUPOBAHUE, 3AJIUBKA IIBETOM), KOPPEKIIHS 1IBETA,
SPKOCTH U KOHTPACTHOCTH.

Bekropnas rpaduka. Co3gaHue BEKTOPHBIX PHCYHKOB BCTPOCHHBIMHU
CpEIICTBAaMH TEKCTOBOTO IMPOIECCOpPa WM JIPYTUX MporpaMM (TIPHIIOKCHHI).
JloOaBiieHHE BEKTOPHBIX PUCYHKOB B JJOKYMEHTBI
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[ToaroroBka mMynbTUMeAUNHBIX Tpe3eHTanuii. Cnaiia. JloOaBieHue Ha criaiif
TeKCTa 1 n3o0paxeHuii. Pabora ¢ HECKOJIBKUMH ClTaiiIaMHu.
JoGaBneHure Ha cliaii]l ay IMOBU3YaIbHbBIX JaHHBIX. AHUMAanus. [ unepcchuiku

4.4

Tumel gaHHBIX B sS4YelKaxX dJIEKTpOHHOW Tabmunpl. PemaktupoBaHue
u (hopmatupoBanue Tabaul. BerpoeHHble PyHKIMU JUIsl TOMCKA MAaKCUMyMa,
MUHUMYMa, CyMMbl U cpenHero apudmerndeckoro. CopTUpOBKa AaHHBIX B
BbIJICJICHHOM auana3oHe. [locTtpoeHne nuarpamm (rucrorpamma, Kpyrosas
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auarpaMMa, TouedHas quarpaMma). Beroop tumna auarpamMmsl.
[IpeoOpazoBanue dhopmyn npu konupoBaHuu. OTHOCUTENbHAS, aOCOMIOTHAS
Y CMEIIIaHHAas aapecarus

4.5

VY cnoBHBIE BBIUKCICHUS B 3JIEKTPOHHBIX TaOnuax. CyMMUpPOBaHHUE U MTOACYET
3HAUYCHMM, OTBEYAIOUIUX 33JJaHHOMY YycioBHUI0. O6paboTka OoyblnX HAOOPOB
JTaHHBIX. YHCTIEHHOE MOJICTMPOBAHUE B DJIEKTPOHHBIX TaOJIMIIax
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YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

bocogra JI.JI., BocoBa A.1O. Uadopmaruka: Yuebnnk ais 7 kimacca. — M.: BUHOM.

JlaGoparopus 3Hanuid, 2015.

bocoga JI.JI., BocoBa A.1O. Uadopmaruka: Yueonnk mis 8 kimacca. — M.: BUHOM.

JlabopaTopus 3Hanwuii, 2015.

bocoga JI.JI., BocoBa A.1O. Undopmaruka: Yuebuuk mis 9 kinacca. — M.: BUHOM.

JlaGopartopus 3Hanuid, 2015.

bocosa JI.JI., bocoBa A.b. Mndopmartuka: pabouas TeTpanb ajs 7 kiacca. — M.:

BMHOM. JlaGoparo-pust 3nanuit, 2016.

bocoga JI.JI., bocoBa A.b. Mudopmaruka: pabovas TeTpans 1 8 kiaacca. — M.

BMHOM. Jla6oparo-pus 3Hanui, 2016

bocoga JI.JI., BocoBa A.b. Mndopmaruka: pabovas Tetpanas aig 9 kinacca. — M.

BMHOM. JlaGoparo-pus 3Hanui, 2016

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

10.

11.

bocosa JI.JI., bocoBa A.1O. Mudopmaruka. [Iporpamma ajist OCHOBHOM IIKOJIBI : 5—6

kiaccel. 7-9 kimaccel. — M.: BUHOM. JlaGoparopus 3Hanuid, 2015.

bocoga JI.JI., bocoBa A.1O. Uudopmatuka. 7-9 Kiaccel : METOANYECKOE mocodue. —

M.: BUHOM. JlaGopaTtopus 3Hanuii, 2013.

bocoga JI.JI., BocoBa A.1O. DnexTponHoe npuinoxenue k yueoOuuky «udopmaruka.

7 Kj1accy

bocoga JI.JI., BocoBa A.}O. DnexTponHoe npuiioxeHue k yueonuky «udopmaruka.

& Kimacey

Bbocoga JI.JI., BocoBa A.}1O. DnekTpoHHOe mpuiioxkeHue K yueonuky «Mudopmaruxa.
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9 xiacey

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

12.

13.

14.

15.

16.

17.

18.

Marepuansl aBTopckoi Mactepckoit bocosoit JI.JI. (metodist.Ibz.ru/)
http://www.school.edu.ru/ -Poccuiickuii 001ieo6pa3oBaTebHbIN TOPTaT
http://www.l1september.ru/ru/ - razera «IlepBoe ceHTAOPsI»
http://all.edu.ru/ - Bce o6pazoBanue NHtepHeTa

http://shool.keldysh.ru - [TaxomoBa H.}O. [IpoekTHBIN METO/ B apceHalIe MAaCCOBOTO
yuutesisi/ Moc-KOBCKHI HHCTUTYT OTKPBITOTO oOpazoBanus. Meroaudeckas
naboparopus UHPOPMAITMOHHOMN MO-IEPKKHU pa3BUTHS 00pa30BaHUS
http://fcior.edu.ru/ - @enepanbHblil IEHTP UHOOPMALIMOHHBIX 00Pa30BaTEIbHBIX
pecypcoB

http://school-collection.edu.ru/ — Enunas xonnekius udpoBbIX 00pa3oBaTEIbHBIX

pecypcoB

AJOKYMEHT NMOANMmMCAH
ONEKTPOHHOWM MOAMNUCBLIO

Ceptudukat: 6F5BCBAF153004F40308444B4FDC892F

Bnapeneu: MYHULIMNANBHOE BIOMKETHOE OBLLEOEPA3OBATENIBHOE YYPEXXOEHWE FOPOOA
KEPYW PECMYBNVKM KPbIM "LUKOJSA Ne 12 UMEHW FEPOSA COBETCKOIO COKO3A H.A. BEJIAKOBA"
[HeiictBuTenen: ¢ 28.08.2026 no 21.11.2027

68



		2026-10-29T16:52:39+0300
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ГОРОДА КЕРЧИ РЕСПУБЛИКИ КРЫМ "ШКОЛА № 12 ИМЕНИ ГЕРОЯ СОВЕТСКОГО СОЮЗА Н.А. БЕЛЯКОВА"




