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[Iporpamma mo uHGOpPMATHKE HA YPOBHE OCHOBHOT'O 00IIero 00pa3oBaHusi COCTABJICHA HA
OCHOBE TpeOOBaHMI K pe3yiabTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeNbHON MPOTPaMMBbI
OCHOBHOTO o0mero ooOpasoBanus, npeacrasieHHbix B @I'OC OO0, a Taxke ¢enepaibHOR
pabodeii mporpaMMbl BOCTIUTAHUSI.

[Iporpamma mo uaPOpMATHKE AAET MPEACTABICHUE O LENIX, OOMIEH cTpaTeruu 00ydeHMs,
BOCIIUTaHUSI U Pa3BUTUS OOy4arolMXCs CpeAcTBaMu HH(GOpMaTUKM Ha 0a30BOM YpPOBHE,
yCTAaHABIMBAaeT  00s3aTeNbHOE  TPEJAMETHOE  COJEpXKaHWEe,  NPEAyCMaTpUBaeT  €ro
CTPYKTYpUPOBAHUE T10 pa3zeiiaM U TeMaM.

[Iporpamma 10 wH(pOpPMATHKE ONpeAeIseT KOJIMYECTBEHHbIE M KAaYeCTBEHHBIC
XapaKTepUCTUKH y4eOHOTO Marepuana Uil KaKAOro roja H3y4eHHs, B TOM 4YHUCIE JUISA
COZIEPKATEIBHOTO HAMOJHEHUS PAa3HOTO BUAA KOHTPOJS (IIPOMEXKYTOYHOW AaTTECTalluu
oOyuarouuxcs, BCEpOCCUNCKUX MPOBEPOUYHBIX pabOT, rOCYIapCTBEHHOW UTOTOBOW aTTECTALINN).

[Iporpamma o wH(pOpPMATHKE SBIISETCSI OCHOBOHM JJISi COCTABIICHUsSI aBTOPCKUX Y4eOHBIX
porpamMM, TEMaTHIECKOTO TIAHUPOBAHUS Kypca YIHTEIIEM.

HemssmMu n3ydennst ”HGOPMATHKHA HA YPOBHE OCHOBHOTO OOIIIEro 0Opa30BaHMSI SBIISOTCS:

(dbopMupOBaHHE OCHOB MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKH HMH(DOPMATHKH, JOCTI)KEHHSM HAyYHO-TEXHHYECKOTO TMporpecca U
0OIIECTBEHHOH MPAKTHKH, 32 CYET Pa3BUTHS TPEACTaBICHN 00 HH(pOpMaIK Kak 0 BaKHEHIIIEM
CTpaTETHYECKOM pPEeCcypce pas3BHTHsI JHMYHOCTH, TOCYIapcTBa, OOMIeCTBa, MOHWMAHHS POJIU
WH(POPMAIMOHHBIX POIIECCOB, NHPOPMAIIMOHHBIX PECYPCOB U MH(POPMAIMOHHBIX TEXHOJIOTHH B
yCIOBUSX MUGPPOBON TpaHChHOpPMAIK MHOTHX cep KU3HU COBPEMEHHOTO 00IIECTBa;

o0ecreyeHue ycIoBHM, CHOCOOCTBYIOUIMX PAa3BUTHIO AJTOPUTMUYECKOTO MBIIIJIEHUS KaK
HE00X0AUMOT0 yCI0BUS MPOPECCUOHATIBHOMN IEATEILHOCTH B COBPEMEHHOM MH()OPMAIIMOHHOM
o01IecTBe, MPENoJIaralpIlero CrnocOOHOCTh 00yJaromerocsi pa3oMBaTh CIOKHBIE 3a/la4d Ha
Oosee MpocThle NOJ33JayM, CPaBHUBATh HOBBIE 3aJaud C 3aJadaMiu, PELIEHHBIMU paHee,
OIpeNeNATh IIark i JOCTUKEHUS pe3ysibTaTa U TaK Jajee;

(dopMupoBaHME M pa3BUTHE KOMIIETEHIMH OOy4aroUuxcsi B 00JacTH HCHOJIb30BAHUSA
MH(GOPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOIMH, B TOM UYHUCII€ 3HAaHUM, YMEHUN U HaBBIKOB
paGoTbl ¢ HMH(OpMalMel, NporpaMMHpPOBAHUS, KOMMYHHUKAIMM B COBPEMEHHBIX IM(POBBIX
cpeaax B YCIOBUX o0OecrneyeHuss HHPOPMALMOHHON 6€3011aCHOCTH JIMYHOCTH 00y4aroIerocs;

BOCIIMTAHUE OTBETCTBEHHOI'O M M30MPATEILHOIO OTHOIIEHUS K HMH(pOpMAIMU C y4ETOM
IIPaBOBBIX M OSTHYECKUX AacCleKTOB €€ pacnpoCTPaHEHUs, CTPEMJIEHUS K HPOJOJIKEHUIO
oOpa3oBaHus B 00nacTH MH(OPMAIIMOHHBIX TEXHOJOTUH U CO3MJATEIbHON JAEATENIbHOCTU C
IPUMEHEHHEM CPeACTB MHPOPMALMOHHBIX TEXHOJIOIHH.

WNudopmaTrka B OCHOBHOM 00111eM 00pa30BaHUU OTPaXkaer:

CYIIHOCTb MH(OPMATUKM KaK HayyHOW JMCLUUIUIMHBI, HM3y4arolledl 3aKOHOMEPHOCTH
NPOTEKaHWsI U BO3MOYKHOCTH aBTOMAaTH3allMd HHGOPMAIMOHHBIX MPOIECCOB B Pa3IMYHbIX
cucremMax;

OCHOBHBIE O00JIaCTM NpPHUMEHEHHs HWHGPOPMATHUKH, Mpexae Bcero HH(GpOpMaMOHHbIE
TEXHOJIOTUH, YIIPaBJIEHUE U COLUANIBHYIO cdepy;

MEXIUCIMITIIMHAPHBIN XapakTep HHPOPMATUKU U HH(OPMAIIMOHHOH e TeTbHOCTH.

N3yuenne WHPOPMATUKU OKa3blBa€T CYLIECTBEHHOE BIMsAHUE Ha (OPMHPOBAHUE
MHUPOBO33PEHHUSI 00yUaIOIIErocs, ero )KM3HEHHYIO0 MO3UIINIO, 3aKJIQJbIBAET OCHOBBI MOHUMAaHUS
OPUHUIMIOB (YHKIMOHMPOBAHUS M HCIIOJIb30BaHMS HWH(POPMALMOHHBIX TEXHOJIOTHH Kak
HEOO0XOAMMOT0 HMHCTPYMEHTa MPAKTUYECKU JIIOOOW IEeATETbHOCTH M OJHOrO M3 Haubojee



3HAYMMBIX TEXHOJIOTMYECKHX JOCTHKCHHUH COBPEMEHHOM HMBWIM3ALMU. MHOTHE NpeIMEeTHbIE
3HAaHUS U CIIOCOOBI JESITEIHHOCTH, OCBOCHHBIE OOYYAIOUIMMHCSA HPU U3YYEHUH WH(POPMATUKH,
HaxXoJAT NPUMEHEHHE KaK B paMKax 00pa3oBaTelIbHOro IMpolecca MpH H3YYEHUH JPYTHX
NPEeIMETHBIX 001acTeil, Tak U B WHBIX JKU3HEHHBIX CUTYAIMSIX, CTAHOBSTCS 3HAUYUMBIMHU IS
dbopMuUpOBaHHS  Ka4eCTB JIMYHOCTH, TO €CTh OpPUEHTHPOBaHBl Ha  (HOpMHpPOBaAHHE
MeTanpeIMETHBIX U JINYHOCTHBIX Pe3yJIbTaTOB O0yUCHHUS.

OcHoBHble 3amaun  ydeOHOoro mpeamera «Mudopmarukay — chopmupoBaTh Yy
00yJaroIINXCs:

MOHMMaHUE TPUHIMIIOB YCTPOHCTBA W (YHKIMOHHPOBAHUS OOBEKTOB IHM(PPOBOTO
OKpPYXXEHHSI, TPEICTABICHUA 00 HCTOPHHM W TEHICHIMSX pa3BUTHS HH(POPMATHKH Tepuoja
undpoBoit TpaHchopMaly COBPEMEHHOTO 00IECTBA;

3HaHUS, YMEHUS U HaBBIKMA TPAaMOTHOMW TIOCTAHOBKH 33J1a4, BOSHUKAIONINX B MIPAKTUIECKON
JEATeTBHOCTH, ISl X PEIICHHSI C TOMOIIBI0 HH(OPMAIIMOHHBIX TEXHOJIOTUH, YMEHHUS U HABBIKA
(hopMaM30BaHHOTO OMMCAHUS TIOCTABJICHHBIX 33]1ay;

0a30BbIe 3HAHHUS 00 MHPOPMAMOHHOM MOJEIHPOBAHUH, B TOM YHCIIE O MATEMaTHIECKOM
MO/ICTTHPOBAHUH,

3HaHWE OCHOBHBIX AJITOPUTMHUYECKUX CTPYKTYpP UM yYMEHHE TPUMEHSTHh 3TH 3HAHUS IS
MTOCTPOCHHSI aJITOPUTMOB PEIICHHUS 3aa4 110 HX MaTeMaTHIECKUM MOJIEIISIM;

YMEHHUSI W HaBBIKM COCTABIICHHSI TPOCTBIX MPOTPaMM IO TOCTPOCHHOMY aJTOPHUTMY Ha
OJTHOM M3 SI3BIKOB MTPOTPAMMHPOBAHUS BEICOKOTO YPOBHS;

YMEHUST M HaBBIKM J(PQPEKTHBHOTO HCIOIB30BAHUS OCHOBHBIX THIIOB MPHKIAJIHBIX
nporpamMM (TPHUIJIOKEHHI) 001ero Ha3HaUYCHUsI U MHOOPMAITHOHHBIX CUCTEM JUTSl PEIICHUS C UX
MOMOIIBI0 MPAKTUYECKUX 3ajiay, BiajJeHue 0a30BbIMH HOpMaMu HH(QOPMAIIMOHHOM 3TUKU U
rpaBa, 0CHOBaMHU WH(OPMAITMOHHON OE30TTaCHOCTH;

YMEHHE TPAaMOTHO MHTEPIPETHUPOBATH PE3YJAbTaThl PEHICHHUS] MPAKTUYECKHX 3aJad C
MOMOIIBI0  HMH(MOPMALIMOHHBIX  TEXHOJIOTMH, MPUMEHSATh MOJy4YEHHbIE pE3yJIbTaThl B
MPAKTUYECKON JeSITeIbHOCTH.

Henu u 3agaum u3ydeHuss MHOOPMATUKH Ha YPOBHE OCHOBHOTO 0OIIero oOpazoBaHUs
OTPEENAI0T CTPYKTYpPY OCHOBHOTO COJAEpKaHHS Y4eOHOro MpeAMeTa B BHJE CIEIYIOIINX
YeThIPEX TEMATUYECKUX Pa3/ICIIOB:

urdpoBasi r(paMOTHOCTb;

TEOpeTUYeCcKre OCHOBBI HHPOPMATUKY;

QITOPUTMBI U TPOTPAMMUPOBAHUE;

nH(OPMALIMOHHBIE TEXHOJIOTHUH.

Ha uzyuyenune unpopmartuku Ha 6a3oBoM ypoBHe otBoAuTcs 102 waca: B 7 kimacce — 34
yaca (1 gac B Henenro), B 8 kinacce — 34 vaca (1 yac B Henenmio), B 9 kimacce — 34 yaca (1 vac B
HEJIEIIO).



COJEPXAHUE ObYYEHMUS
7 KJIIACC

Mud¢posast rpaMOTHOCTH

KomnbioTep — yHuBepcajibHOe yCTPOMCTBO 00padOTKH JAHHBIX

Kommnbiorep — yHHUBEpcaJbHOE BBIYMCIUTEIBHOE YCTPOWCTBO, paboTaroliee 1o
nporpaMMe. THUIBI KOMIIBIOTEPOB: NEPCOHAJIbHBIE KOMIBIOTEPHI, BCTPOECHHBIE KOMIIBIOTEPHI,
CYyIEpKOMIIbIOTEPbI. MOOMIIbHBIE YCTPOICTBA.

OcHOBHbIE KOMIIOHEHTBHl KOMIIbIOTEpa M UX HazHaueHue. [Ipoueccop. OnepatuBHas u
JOJITOBpEMEHHAs! MaMsITh. Y CTpOHCTBA BBOAA U BbIBOAA. CEHCOPHBIN BBOJ, TaTYUKH MOOMIIbHBIX
YCTPOICTB, cpeicTBa OMOMETPUUECKON ayTeHTU(PHUKALIUY.

Wctopus pa3BuTHUsS KOMIBIOTEPOB M IporpaMMHOro obecnedenus. [lokoseHus
KOMITIbt0TepoB. COBpeMEHHbIE TEHIEHIIUU Pa3BUTHsI KOMITbIOTEPOB. CynepKOMIBIOTEPHI.

[TapannenbHble BBIYUCIECHUS.

[lepconanbHbiit koMmbioTep. IIpormeccop um ero xapakTepuCTHKH (TakToBas 4YacToTa,
paspsaHocTs). OnepaTuBHas namath. JloaroBpeMeHHas maMsiTh. Y CTpOWCTBA BBOJIA U BBIBOJA.
OO0bEM XpaHUMBIX JTaHHBIX (ONEpaTUBHAs NaMATh KOMIIbIOTEpA, KECTKUNH M TBEPAOTENbHBIN
JIMCK, TIOCTOSIHHASI TaMATh cMapT(oHa) U CKOPOCTh AOCTYMA JJIS Pa3IMYHBIX BUAOB HOCUTENIEH.

TexHnuka 6e30MacHOCTH U MpaBuiia paboOThl HA KOMITbIOTEpE.

IIporpamMmsl M JaHHBIE

[Iporpammuoe obGecnieueHue kommbioTepa. llpukinaaHoe mnporpamMmmHoe oOecredeHue.
CucremHoe mporpammHoe ooOecmneueHne. CucteMbl mporpamMmmupoBaHus. I[IpaBoBas oxpaHa
mporpaMM W JaHHbIX. becnnaTHele UM ycloBHO-OeciiaTHble mporpammbl.  CBoOOIHOE
porpaMMHO€E o0OecrieueHue.

@aiinel 1 nanku (kataynorw). [IpuHnumbl moctpoeHus ¢aitnoBsix cucteM. [lomHOE MMs
¢daiina (mankum). Ilyte x daiiny (manke). PaGota c¢ daitlamum U Karajoramu CpeacTBaMH
OIIEPALIMOHHOM CUCTEMBI: CO3JaHue, KOMMPOBAHUE, [TIEPEMELICHUE, IEPEUMEHOBAHUE U YIAJICHUE
¢daiinoB m mamnok (karamoroB). Tumbl (aitioB. CpoiicTBa (aityioB. XapakTepHbIE pa3Mepbl
(baitioB pa3UYHBIX TUIOB (CTpaHULA TEKCTa, JIEKTPOHHAsA KHUTra, (otorpadusi, 3aKcCh MECHHU,
BUJICOKJIMII, MOJHOMETPAXHbIH (uiabM). ApxuBanusi HaHHbIX. Vcrosib30BaHHE MPOrpaMM-
apxuBatopoB. DaitnoBeiit MeHemkep. [louck daitioB cpencTBaMu orneparuoOHHON CHCTEMBI.

KomnerotepHbie BUPYCHI U Ipyrue BpeIOHOCHbIE MporpaMmbl. [IporpaMMbl Juist 3a1iUThI
OT BUPYCOB.

KoMmnbroTepHblie ceTu

O6bvenunenne kommbloTepoB B ceTh. Cerb HuTepHer. BebO-cTpanuna, BeO-cailT.
Crpykrypa aapecoB BebO-pecypcoB. bpayzep. IlouckoBbeie cucremsl. [lounck undopmanmu 1o
KJIIOYEBBIM CJIOBaM U IO M300pakeHuto. JloCTOBEpHOCTh HH(POPMALMH, TOJIY4YECHHOH U3
HNHurepHera.

CoBpeMeHHbIE CEPBUCH HHTEPHET-KOMMYHHKAIIU.

CeteBoii 3TuKeT, 0a30Bble HOpMBI HMH(OPMAIMOHHOM STHKM W TMpaBa NpU paboTe B
Wutepnere. Ctpateruun 0e3omnacHoro noseaeHus B HrepHere.

Teopernyeckne 0CHOBBI HHPOPMATHKH

HNudopmanys u uHpopManMOHHbIE IIPOLECCHI

Wudopmanust — 0HO U3 OCHOBHBIX MOHATUI COBPEMEHHON HAYKH.



Wudopmanust Kak CBEICHHs, MpeIHa3HAUYCHHbIE JUISI BOCHPUSATHS YEIOBEKOM, U
nHpopManKs KaKk JaHHbIE, KOTOPbIEe MOTYT ObITh 00pa0OTaHbl aBTOMATH3MPOBAHHOM CUCTEMOM.

JIMCKPETHOCTH AaHHBIX. BO3MOKHOCTh ONMUCAHNUS HEMPEPHIBHBIX 0OBEKTOB U MPOIIECCOB C
IIOMOIIBIO JUCKPETHBIX JAHHBIX.

WNudopmanrioHHbIe TPOLIECCH — MPOIIECCH, CBA3aHHBIC C XpPaHEHUEM, TPEOOpa30BaHUEM U
repeaaden JaHHbIX.

IIpencraBnenue uagopmanun

CumBon. Andasur. Momuocts andaButa. PazHooOpaszue S3bIKOB UM aigaBHUTOB.
EcrecTtBenHble M QopmanbHbIE S3BIKH. AJ(PABUT TEKCTOB Ha PYCCKOM S3bIKE. JIBOMYHBIM
anasut. KonmmuecTBo BCEBO3MOKHBIX CIOB (KOJOBBIX KOMOHMHAINI) (PUKCHPOBAHHOW TMHBI B
nBonyHoMm andasurte. IlpeoOpazoBanue mroboro andasura Kk ABouyHoMy. KommdecTtBo
Pa3IMYHbIX CIOB (PUKCHUPOBAHHOM JUIMHBI B aj(aBUTE ONpeIeIEHHON MOLTHOCTH.

KoaupoBanue cuMBOJIOB OAHOTO ajiaBUTa € MOMOIIBIO KOJIOBBIX CJOB B JIPYyroM
andaBuTe, KOJOBask TaOINIIA, TEKOTUPOBAHHE.

JlBonunbiii kon. IlpencraBieHue NaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B JIBOMYHOM
andasure.

NndopmannonHelii 00b€M AaHHBIX. BUT — MuUHUManbHas €AMHUIA KOJMUYECTBA
nHpopMaluu — IBOMYHBIN paspsan. Eaunuiel uzmepenus MHPOPMAIMOHHOTO 00bEMa JaHHBIX.
bur, OaiiT, kuno6aiiT, MerabaiT, ruradaiT.

CkopocTb nepenauu JaHHBIX. EqUHUIBI CKOPOCTH NEepeaun JaHHbBIX.

Konnposanne tekcroB. PaBHomepHbili kon. HepaBHomepHsiii kon. Kommposka ASCII.
BocemubutHbie KomupoBku. [lonstre o komupoBkax UNICODE. [lekoaupoBanue cooOIeHuit ¢
MCIO0JIb30BAHMEM PABHOMEPHOI'O U HEpaBHOMEPHOT o Kojia. MHpopMaoHHbIi 00bEM TEKCTA.

Uckaxxenue nHpopmMauu npu nepeaaye.

OOmee mnpexacraBiaeHue O IUGPOBOM MPEICTABICHUM AayAUOBHU3YaJbHBIX U JIPYTHX
HEMpPEPHIBHBIX TAHHBIX.

KomupoBanue mnBera. IlBetoBble momenun. Moxaens RGB. ['nyOumna koawpoBaHWS.
[Tanurpa.

PactpoBoe m  BekTOopHOE TmpeAcTaBieHHe — u3o0paxkeHuid. [lukcenp.  OreHka
nH(pOopMaMOHHOTO 00bEMa rpadUUeCcKUX JaHHBIX Ul PACTPOBOTO U300paKEHUSI.

Komuposanue 3Byka. Pazpsanocts u yactora 3anucu. KojanuecTBo kaHalIOB 3aIlUCH.

OneHka KOJIMYECTBEHHBIX IapaMETPOB, CBS3aHHBIX C MPEACTABICHUEM M XpaHEHUEM
3BYKOBBIX (DaiiioB.

NudopmannoHHbIEe TEXHOJIOTHH

TexkcToBbIC JOKYMEHTHI

TexcToBBIE TOKYMEHTHI M UX CTPYKTYPHBIE AJIEMEHTHI (CTpaHuIa, ab3all, cTpoka, CIOBO,
CHUMBOJ).

TekcToBBIN MpoliecCOp — MHCTPYMEHT CO3/aHUf, PEAaKTHPOBaHUS U (HOPMATHPOBAHUS
TekcToB. [IpaBmia HaGopa Tekcra. PenaktupoBanue Tekcra. CBoiictBa cumBojioB. Ilpudrt.
Tunsl mpudToB (pybieHble, ¢ 3acedykaMu, MoOHOIIMpHHHBIE). [lomyxupHOoe M KypcHUBHOE
HauepTranue. CBOMCTBa a03aleB: T'paHUIbI, a03alHbIl OTCTYIN, HHTEpBaJ, BBIPABHUBAHMUE.
[TapameTtpsl ctpanupl. CtuiaeBoe popMaTupoBaHHE.

CrpykTypupoBaHue HH(GOpPMAIMKU C IMOMOIIBIO CIUCKOB W Tabaui. MHOroypoBHEBbIE
cnivcku. Jlob6aBieHue TabiuIl B TEKCTOBBIE IOKYMEHTHI.



BcraBka m3o0pakeHUil B TEKCTOBBIE JOKYMEHTHL. OOTekaHue H300paKEHHH TEKCTOM.
Bxiroyenne B TEKCTOBBINM JOKYMEHT Auarpamm, GopMys, HyMepaluu CTPaHHII, KOJOHTUTYIIOB,
CCBUJIOK U JIPYTUX 3JIEMEHTOB.

[Iposepka npaBonucanus. PaccranoBka nepeHocos. ['osocoBoii BBoa TekcTa. OnTuyeckoe
pacnio3HaBaHue Tekcra. KomnberorepHbii nepesoa. Mcnosb3oBanue cepBucoB MHTepHera mis
00pabOTKH TEKCTA.

Komnbrorepnas rpaguka

3HaKOMCTBO ¢ rpaduyeckumMu pemakropamu. PactpoBeie pucyHku. Mcmonb3oBanue
rpadU4ecKuX MPUMHUTHBOB.

Onepani  pefakTUpOBaHUsT TpadUYecKux OOBEKTOB, B TOM 4YHcie MU(POBBIX
dotorpaduii: u3MeHEHHE pa3Mmepa, 00pe3ka, MOBOPOT, OTpaKEeHHE, paboTa C o0O0JacCTIMU
(BBLIENIEHNE, KOMPOBAHHE, 3aJIUBKA 1IBETOM), KOPPEKLIUS LIBETA, IPKOCTU U KOHTPACTHOCTH.

Bextopnas rpaduka. Co3gaHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMU CpPEICTBAMU
TEKCTOBOTO TIpolleccopa WM JAPYyrux mporpamm (mpuiioskeHuil). JloOaBieHHe BEKTOPHBIX
PUCYHKOB B TJOKyMEHTHI.

MyJabTHMeIUiTHbIE NIPe3eHTALNH

[ToaroroBka MynbTUMEIMUHBIX mpe3eHTanui. Caiin. JloOaBineHue Ha ciaiijg TekcTta U
n3o0pakeHuit. PaboTta ¢ HECKOJIBKUMH CIIaliITaMH.

JloGaBneHue Ha ciail]] ayAMOBU3yalbHBIX JTaHHBIX. AHUManud. [ unepccouiku.

8 KJIACC

Teopernyeckue 0CHOBbI HHPOPMATUKH

CucreMbl cUHCJIeHUS

Hemo3urnmonHple W MO3UIIMOHHBIE CHUCTEeMbl cuucieHus. Audasut. OcHoBaHUE.
PazBépuyras dopma 3anucu uucina. [lepeBos B IECATUYHYIO CHCTEMY YHCEN, 3allMCAHHBIX B
JIPYTUX CUCTEMaX CUUCIICHHSI.

Pumckas cucteMa cuuciIeHus.

JBonunas cucrema cuucienus. [lepeBoa menbix uucen B mpeaenax or 0 mo 1024 B
JTBOMYHYIO CHCTEMY CUHCICHHS. BocbMepuyHas cuctema cumciieHus. IlepeBon uucen wus
BOCBMEPUYHOM CUCTEMBI B IBOMYHYIO M JACCITHYHYIO CHCTeMBbI B oOpaTHo. [llecTHaamarepuyunas
cuctemMa cumcieHus. [lepeBon dMcen W3 IMIECTHAMIATEPUYHOM CHUCTEMBI B JIBOUYHYIO,
BOCBMEPHUYHYIO U JIECITUYHYIO CHCTEMbI 1 00paTHO.

ApubdmMeTnueckne ornepalyy B IBOUYHOW CHCTEME CUMCIICHUS.

J1eMeHThI MATEeMATHYECKOI JOTHKH

Jlormyeckue BbICKa3biBaHUA. JIormyeckue 3HAYEHUS BbICKa3bIBAaHUN. DJIEMEHTApHbIE M
COCTaBHbIC BBICKa3bIBaHMA. Jlormueckwe onepanuu: «u» (KOHBIOHKIUA, JOTHYECKOE
YMHOEHUE), «UITu» (AU3BIOHKIUS, JIOTUYECKOE CIOXKEHUE), «HEe» (JOTHYECKOe OTpHUIaHHE).
[Ipuopurer norunueckux onepanuii. OnpenereHne UICTUHHOCTH COCTABHOTO BBICKA3bIBaHMSI, €CIIN
M3BECTHBI 3HAUYEHUS UICTUHHOCTH BXOJAIIUX B HETO AJIEMEHTAPHBIX BbICKa3bIBaHU. Jlornueckue
BoIpakeHus. [IpaBuia 3amucu JOTWuYecKUX BbIpaxkeHuil. [locTpoeHue TaOMUI[ MCTUHHOCTH
JIOTUYECKHUX BBIPaKEHUH.

Jlornueckue 37€MEHThI. 3HAKOMCTBO € JIOTUYECKUMH OCHOBAMH KOMIIBIOTEPA.

AJITOPUTMBI M IPOTPAMMHUPOBAHHE

HcnoJHUTEIN U AJTOPUTMbI. AJITOPUTMHYECKHE KOHCTPYKIIUM



[lonste anroputma. McrosHUTENM alrOpuTMOB. AJITOPUTM Kak IUIAH YIPaBJIEHUS
HCIIOJIHUTEJIEM.

CaoiictBa anroputma. CnocoObl 3amucu airoputMma (CJIOBECHBINM, B BHUJE OJIOK-CXEMBI,
IIpOrpaMma).

ANrOopuTMHYECKHE KOHCTPYKIMHM. KOHCTpyKuMs «cienoBaHue». JIMHEHHBIN aaropuTMm.
OrpaHu4eHHOCTh JIMHEHHBIX aAJITOPUTMOB: HEBO3MOXHOCTh IPEIYCMOTPETh 3aBUCHMOCTD
[IOCJIEJ0BATEIbHOCTH BBINOJIHAEMBIX IEHCTBUN OT UCXOIHBIX JaHHBIX.

KoHcTpykiusi «BeTBI€HHE»: TIOJTHASE U HENOJIHast (opMbl. BeITIOTHEHNE W HEBBITIOJTHEHNE
yclI0BUS (MICTUHHOCTD U JIO)KHOCTb BbICKa3biBaHus). [IpocThie U cOcTaBHbBIE YCIOBUSL.

KoHceTpykiusi «nOBTOpeHUS»: LUKl C 33JaHHBIM YHMCIOM IOBTOPEHUMH, C YCIOBHUEM
BBITIOJTHEHM S, C [IEPEMEHHOM LIUKJIA.

Pa3pabotka /g (opManbHOTO HCIOJHUTENS aIrOPUTMA, MPUBOJIAIIETO K TpeOyeMoMy
pe3ynbTaTy NpU KOHKPETHBIX HCXOJHBIX JAaHHBIX. Pa3paboTka HECIOKHBIX aJrOpPUTMOB C
WCIOJIb30BAHMEM IIMKJIOB M BETBJICHUH MM YIpaBieHUs (POpMaIbHBIMUA HCHOIHUTENSMH,
TakumMu kKak PobGort, Yepenamka, Yepréxuuk. BpimonHeHHE ajiropuTMOB BpPYyYHYIO W Ha
KoMIiptoTepe. CHHTaKCUYECKHE U Joruueckre omuoku. OTKa3bl.

SA3bIK NIpOrpaMMHpPOBaHUS

Azpik  mporpammupoBanus  (Python, C++, [Ilackamp, Java, C#, IlxonpHbIiA
AnroputMuyeckuit S3bIk).

Cucrema nporpaMMUpPOBaHUs: PEIAKTOP TEKCTa MPOrpaMM, TPAHCIISITOP, OTIATUHUK.

[lepemenHnas: Tur, ums, 3HaueHue. Llenpie, BemecTBEeHHbIE U CUMBOJIbHbIE IEPEMEHHBIE.

Omnepatop npucBauBaHus. ApU(pMETHYECKHE BBIPAKEHUS M MOPAJOK HX BBIYHCICHUS.
Onepanuu ¢ LEeIbIMU YUCIIAMHU: LENOYUCIEHHOE JEIICHUE, OCTATOK OT JIEJICHHUS.

BetBnenus. CocraBHble ycln0OBHA (3aIMCh JIOTMUECKUX BBIPAKEHUI HAa M3y4yaeMOM SI3bIKE
nporpamMmupoBanus). HaxoxxneHne MUHUMyMa M MakCUMyMa U3 ABYX, TPEX U YETBIPEX UHUCEll.
Pemenne kBagpaTHOTO ypaBHEHUS, UMEIOUIETO BEIIECTBEHHBIE KOPHHU.

Jlnanorosas 0TiIaKka MporpaMm: IOIIArOBOE BBIIIOJHEHHUE, IPOCMOTP 3HAYCHUN BEJIMYMH,
OTJIa/I0YHBIN BBIBOJI, BBIOOP TOUKU OCTAHOBA.

[Mukn ¢ ycnoBuem. Anroput™ EBximzaa Ui Haxoxk1eHHsI HanOOJIbIIero o0IIero JeauTens
IBYX HaTypajbHbIX 4yHcel. Pa3OueHune 3amucu HaTypaJbHOTO YUCIIA B MO3ULMOHHOM CHCTEME C
OCHOBaHMEM, MEHBIIMM WM paBHBIM 10, Ha OTAEIbHBIE LUDPBHI.

[y ¢ nepeMeHHON. AITOPUTMBI IPOBEPKU JEIMMOCTH OJHOTO LEJIOT0 YKCiIa Ha APYyroe,
IIPOBEPKH HAaTYpaJIbHOTO YHCJIA HA IPOCTOTY.

OO6paboTka  CUMBOJIbHBIX  JaHHbIX.  CHUMBOJbHBIE  (CTPOKOBBIE)  IE€PEMEHHBIE.
ITocumBosibHas o0OpaboTka cTpok. Iloacu€r wacTOTHl NOSBICHHS CUMBOJIA B CTpOKE.
Berpoennbie pyHkuuu 11 06paboTKU CTPOK.

AHaJM3 aJITOPUTMOB

OmnpezeneHrne BO3MOXKHBIX pe3yiIbTaTOB padOThl aJIrOPUTMAa IPU JAHHOM MHOXXECTBE
BXOJIHBIX JAHHBIX, ONPEICICHUE BO3MOXKHBIX BXOJHBIX JAHHBIX, MNPUBOJALNIMX K JaHHOMY
pe3ybTaTy.

9 KVIACC

Mudposasi rpamoTHOCTH
I'no6anbHas cerb UHTEpHET M cTpaTerun 0e30NMacHOrO NMOBe/ICHUsI B HEeH



I'moGanpHas cers MuTrepHer. IP-ampeca y3moB. CereBoe XpaHEHHE aHHBIX. METOIBI
MHIMBUIYAIBHOTO U KOJUIGKTUBHOTO pa3MelieHus: HoBoi mH(popmanun B MuTepuere. bonbmme
JaHHbIE (MIHTEPHET-/JaHHbIE, B YACTHOCTH JAHHbBIE COLIUATIbHBIX CETEN).

[Tonsite 06 nHGOPMATMOHHON 0E30MaCHOCTH. YTPO3bl HHPOPMAITMOHHON 0€30MacHOCTH
npu pabore B TIOOATBHON CETH W METOABI NPOTUBOJEHCTBHA WM. llpaBmma Oe3omacHOi
ayreHTH(UKanuy. 3amuTta JaudHOW uWHPopMmamuu B MaTrepHere. besomacHblie crparerun
noBeaeHus B MHrepHere. IlpenynpexieHne BOBIEUEHHS] B JAECTPYKTUBHbIE M KPUMHHAJIbHbBIC
(opMBI ceTeBOi aKTUBHOCTH (KHOEpOYILTUHT, (GUIIUHT U Ipyrue GOpMBbI).

Pabora B mH(pOpMaLIHOHHOM NPOCTPaHCTBE

Bunel nestensHoctd B MHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHUKALIMOHHBIE CEPBUCHI
(moutoBast ciyx0a, BHIEO-KOHQEPEHL-CBA3b U JIpPYrHe), CIpPaBOYHbIE CIYKObl (KapTshl,
pacrnucaHus ¥ Apyrue), MOMCKOBBIE CITYXKObI, CITY>KObI 0OHOBIIEHUS IPOTPAMMHOTO O0OeCTIeYeHUSs
u gpyrue ciayxObl. CepBUCHI TOCYAapCTBEHHBIX ycuyr. OOnauHble XpaHWUIUILA JaHHbBIX.
CpencTBa COBMECTHOM pa3pabOTKH JOKYMEHTOB (oHJaitH-oduckl). [Iporpammuoe obecrieueHue
KaKk BeO-CepBUC: OHJIAHOBbIE TEKCTOBBbIE W TIpadUuecKue peaakTOphl, cpeabl pa3paboTKu
MIPOrPaMM.

TeopeTnueckne 0cHOBbI MHPOPMATHKH

MopenupoBaHue KaKk MeTO/l O3HAHUS

Mogenb. 3amauu, pemiaeMble ¢ TIOMOIIBIO MojenupoBanus. Knaccuduxanuu moaenei.
Marepuanbuble (HaTypHble) U HH(QOpPMalMOHHBIE Mojenu. HemnpepbiBHbIE U TUCKPETHBHIE
mozaenu. Wmuranumonnele Moxaenu. WrpoBble Moaenu. OleHKa aJeKBaTHOCTH MOJENU
MOJETUPYEMOMY OOBEKTY U IIeJIIM MOJAECTUPOBAHHUS.

Tabnuunbie mogenu. Tabauma kak NpeacTaBlieHue OTHOIICHUS.

basel nannbx. OTOOpP B TaO/NMIIE CTPOK, YIOBIETBOPSIONINX 3aJaHHOMY YCIIOBHUIO.

I'pad. Bepmuna, pedpo, myrts. OpueHTUPOBaHHBIE W HEOPUEHTHUPOBaHHBIE Tpadbl. [[muHa
(Bec) pebOpa. BecoBas marpumna rtpada. JnmuHa mytu mexnay BepmmuHamu rpada. Ilowmck
onTUMaibHOrO MyTH B rpade. HavanpHas BepmmHa (MCTOYHUK) U KOHEYHAs BeplinHa (CTOK) B
OpUeHTHUpOBaHHOM Tpade. BpiuncieHue konuuecTBa MyTe B HAIMPAaBICHHOM AalUMKINYECKOM
rpade.

HepeBo. Kopenb, BepmmHa (y3ed), JucT, pedpo (myra) nepesa. BricoTa nepesa.
[Toanepeso. [TpumMeps! nucnonp3oBanus aepeBbeB. [lepeGop BapHaHTOB ¢ MOMOIIBIO JIEpeBa.

[lonsiTne mMarematuyeckoil Mozenu. 3aqaud, peliaeMble C MOMOLIBI0 MAaTEMaTH4YeCKOIro
(KOMIIBIOTEPHOTO) MoenupoBanus. OTarurne MaTeMaTHYeCKO MO OT HATYPHOW MOJENU U
OT CJIOBECHOTO (JIUTEpaTypHOT0) OMHCAHUS 00BEKTa.

Oranbl  KOMIIBIOTEPHOTO  MOJICIMPOBAHMS:  I[OCTAaHOBKA  3a/layd, IOCTPOCHHUE
MaTeMaTH4eCKOW  MOJeNH, [MporpaMMHas  pealu3alus, TECTHPOBAaHUE, IPOBEICHUE
KOMITBIOTEPHOTO SKCIIEPUMEHTA, aHAJIU3 €T0 PE3yAbTaTOB, YTOUHEHHE MOJICTH.

AJITOPUTMBI U MPOrPAMMHPOBAHHE

Pa3paGoTka aJropuTMoB U NporpamMmm

Pazbuenne 3amaun Ha mnoa3agaud. CocTaBieHHE QJITOPUTMOB M MPOrpaMM €
UCTOJb30BAHUEM BETBJICHUM, IMKJIOB M BCIIOMOTaTeNbHBIX aJrOPUTMOB JUIS YIpPaBJIECHUS
ucrnojHuTeneM PoGOT uiam ApyruMM HCIIOJHUTENSIMH, TaKUMU Kak Yepenaika, UepTExXHUK U
JIPYTUMHU.

TaGnuunble BenuuuHbl (MaccuBbl). OgHOMepHBIE MaccuBbl. CoCTaBleHHE M OTJIAAKa
IpOrpamm, pearu3yIouX TUIIOBbIE alTOPUTMBI 0OPaOOTKU OJTHOMEPHBIX YHCIOBBIX MAaCCHUBOB,
Ha OAHOM u3 sA3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java, C#, LlkonbpHblil



AnroputMuueckuil  SI3bIK): 3allOJIHEHHWE YHCIOBOIO MAacCUBA CIydyailHBIMH YHUCJIaMH, B
COOTBETCTBUH C (POPMYIION MM MyTEM BBOJA YHCEI, HAXOXKACHUE CYMMBI JIEMEHTOB MacCHBa,
JIMHEHWHBIM IIOMCK 3aJaHHOIO0 3HA4Y€HUs B MacCuBe, IMOJACYET DJIEMEHTOB MAacCCHBa,
yIOBJIETBOPSIOUINX 33JaHHOMY YCJIOBHMIO, HAaXO0XJIEHUE MUHUMAIBHOIO (MaKCHMaJIbHOIO)
aneMeHTa MaccuBa. COpTUPOBKA MACCUBA.

OOpaboTka MOTOKA  JIAHHBIX:  BBIUYMCIEHHE  KOJMYECTBA, CYMMBI,  CPEIHEro

apI/I(i)MeTI/I‘ICCKOFO, MHUHHUMAJIBHOT'O n MAaKCHUMAJIbHOT'O 3Ha4YCHUA 3JICMCHTOB
[IOCJIEI0BATEIBbHOCTH, YAOBIETBOPSIOMIMX 33JaAHHOMY YCIOBHUIO.
Yupasienue

VYnpasnenue. Curnan. O6parnast cBsizb. llonmyueHne cUrHaIOB OT HU(POBBIX NATYNKOB
(kacaHus, pacCTOSIHUS, CBETA, 3ByKa U JIpyroro). [IpuMepsl uCnoib30BaHUs MPUHIIAIIA 0OpaTHON
CBSI3M B CHCTEMax YIPABJICHHUS TEXHUYECKUMH YCTPONCTBAMH C MOMOIIBIO JAaTUYUKOB, B TOM
quclie B pOOOTOTEXHUKE.

[Ipumepsl  pOOOTH3UPOBAHHBIX CHUCTEM (CHCTeMa  yIpaBJIEHUS JBUKEHUEM B
TPaHCIIOPTHOM CHCTEME, CBAapOuyHas JIMHUS AaBTO3aBOJa, ABTOMATU3MPOBAHHOE YIpaBlIEHUE
OTOIUIEHWEM JIOMa, aBTOHOMHAsl CHCTEMa YIPABJICHUS TPAHCIOPTHBIM CPEJICTBOM W JIPyrue
CUCTEMBI).

NHpopManoHHbIE TEXHOJIOTHH

DJIeKTPOHHBbIE TA0JIUIbI

[Tonsatue 00 >MeKTPOHHBIX TaOMUIAX. THUIBI JAaHHBIX B sUEHKaX JIEKTPOHHOW TAOJIHIIBI.
PenaktupoBanue u hopmarupoBanue tabaui. BerpoeHnHsie GyHKIIMU 71 MOMCKA MAaKCUMYyMa,
MUHHUMYMa, CyMMbl U cpefHero apudmerndeckoro. CopTUpOBKa [OaHHBIX B BbIICICHHOM
nuanasone. Iloctpoenne auarpamMm  (THcTOrpaMma, KpyroBas —JaudarpaMma, ToOYeyHas
nuarpaMmma). Beibop tuma quarpaMmel.

[IpeobOpazoBanue hopmyn mpu konupoBaHUU. OTHOCUTENNBHAS, A0COTIOTHAS M CMEIIaHHAas
ajzipecars.

VYcioBHbIE BHIYMCIEHUS B AJIEKTPOHHBIX Tabnumax. CyMMUpoOBaHHe U MOACYET 3HAYCHUM,
OTBEUAIOUIUX 3aJaHHOMY YycloBuio. OOpaboTka OonbliuX HAOOPOB JaHHBIX. YucieHHoe
MOJENUPOBAHUE B DJICKTPOHHBIX TabIUIIaX.

NudopmManmoHHble TEXHOJIOTMH B COBPEMEHHOM 00111eCTBe

Ponp uHpOpMAIIMOHHBIX TEXHOJOTHUN B Pa3BUTHHU SKOHOMHKH MHpA, CTPaHbl, PErHOHA.
OTKpBITEIE 00pa30BaTEIbHBIE PECYPCHI.

[Ipodeccun, cBsizanHble ¢ UHPOPMATUKON U WHGOPMALMOHHBIMU TEXHOJOTHUSMHU: BeO-
IU3aiHep, MPOrpaMMHUCT, pa3paboTUMK MOOMJIBHBIX MPUIOKEHHUH, TECTUPOBIIUK, apXUTEKTOP
MIPOrPaMMHOTO OOeCTIieueHusl, CIEIHATUCT 110 aHATN3Y JaHHBIX, CHCTEMHBIN aIMUHUCTPATOP.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMUBI 110
NHPOPMATHUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

N3yuenne MHPOpPMATUKA HA YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS HANpaBICHO Ha
JIOCTIDKEHHE OOYYalOUIMMHCS JUMYHOCTHBIX, METAlpPEAMETHBIX M TPEAMETHBIX Pe3yJIbTaToOB
OCBOEHHUS COJIEp’KaHUs y4eOHOTO MpeIMETa.

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yJbTaThl UMEIOT HANpaBICHHOCTh HA pELIEHUE 3a/jad BOCHUTAHMS,
Pa3BUTHS U COLMATN3AIUH 00yJaIOIIUXCs CPEACTBAMU yIeOHOTO MpeaMeTa.

B pesynbprare m3ydeHuss nHGOPMATHKH HAa YPOBHE OCHOBHOTO OOmIero oOpa3oBaHHS Y
obyuarorierocs OynyT choOpMUPOBAHBI CISAYIONINE TUYHOCTHBIE PE3Yy/IbTaThl B YaCTHU:

1) naTpHOTHYECKOr0 BOCTIMTAHUS:

LIEHHOCTHOE OTHOILIEHHE K OT€YECTBEHHOMY KYJIbTYpPHOMY, UCTOPUYECKOMY M Hay4HOMY
HaCJIEIUI0, TOHMMaHue 3Ha4eHUs MH(QOPMATUKU KaK HAyKH B JKU3HU COBPEMEHHOTO OOIIECTBa,
BJIJICHHE JI0CTOBEPHOM MH(pOpMaLuell 0 nepeioBbIX MUPOBBIX U OTEYECTBEHHBIX JOCTHKEHMSIX
B 005acTy MH(OPMATUKK U MH(GOPMALMOHHBIX TEXHOJIOTUH, 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HaHUSIX 0 HKU(POBOH TpaHCcHOpMALIUK COBPEMEHHOTO 00IIIECTBA;

2) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OpHEHTAIlMsI Ha MOpaJbHbIE IIEHHOCTH M HOPMBI B CHUTYallMsIX HPaBCTBEHHOrO BBIOOpA,
TOTOBHOCTH OILIEHMBATh CBOE TMOBEJACHHE U MOCTYINKH, a TaKKe MOBEICHHE U MOCTYIKH JAPYTUX
JIOJIe C MO3UIMM HPABCTBEHHBIX M TPABOBBIX HOPM C YYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYIIKOB, aKTUBHOE HEIMIPHUATHE aCOLMANIbHBIX MOCTYIKOB, B TOM uncie B HTepHeTe;

3) rpasKIaHCKOT0 BOCIIUTAHUSA:

MIPE/ICTaBJICHHE O COLMAIbHBIX HOpPMax M IMpaBWIaXx MEXKJIMYHOCTHBIX OTHOUICHHH B
KOJUIEKTHBE, B TOM YHCJI€ B COLIMATIBHBIX COOOIIECTBAX, COOMIOEHHE MpaBUil OE30MacHOCTH, B
TOM YHCJI€ HaBBIKOB 0€30I1aCHOTO MOBEICHMSI B HHTEPHET-CpeNie, TOTOBHOCTh K pa3HOOOpa3HOi
COBMECTHOM JEATEIbHOCTH MPU BBHINOJHEHUM YYEOHBIX, IMO3HABATEIbHBIX 3a/ay, CO3JIaHUU
y4eOHBIX MPOEKTOB, CTPEMJIEHWE K B3aWMOINOHHMAHUIO U B3aMMOIIOMOIIM B IIpoOIlecce ATOU
y4eOHOU AesaTeTbHOCTH, TOTOBHOCTh OIICHUBATh CBOE MOBEJCHUE U MOCTYIKH CBOUX TOBapHILEH
C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBHUI MOCTYIIKOB;

4) HeHHOCTeil HAYYHOIr 0 MO3HAHUSA:

chOpMUPOBAHHOCTH, ~ MHPOBO33PEHUECKHUX  MpejAcTaBiIeHH 00  uHpopmanuu,
MH(OPMALIMOHHBIX ~ MpoleccaXx U HHPOPMAIMOHHBIX TEXHOJOTHUSX, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU U OOIIECTBEHHOW MPAKTUKU U COCTABJISAIONINX 0a30BYIO
OCHOBY JUIsl TOHUMaHUS CYIIIHOCTH HAYYHOW KapTHHBI MUDA;

HMHTEpEeC K OOYYEHHIO M TMO3HAHHIO, JHOO03HATENbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa3oBaHUI0, 0CO3HAHHOMY BHIOOPY HANIPABICHHOCTH M YPOBHS 00yueHUs B JallbHEHIIIEM;

OBJIAJICHUE OCHOBHBIMH HAaBBIKAMHU HCCIIEOBATEIbCKON JEATEIBbHOCTH, YCTAaHOBKAa Ha
OCMBICTICHHE OIbITa, HAOMIOAECHUH, TMOCTYNKOB M CTPEMJIEHHE COBEpIIEHCTBOBATh IYTH
JOCTH)KEHUS] MHAMBHIyalbHOTO M KOJUIEKTUBHOTO OJ1arornoJryyus;

C(OPMHUPOBAHHOCTh ~ MH(MOPMALMOHHOW  KyJABTYpPbl, B TOM  YHCJIE€  HaBBIKOB
CaMOCTOSTENIbHONW paboThl ¢ yUeOHBIMH TEKCTaMH, CIIPAaBOYHON JIUTEPaTypoi, pa3HOOOpa3HbIMU
cpeAcTBaMU MH(POPMALMOHHBIX TEXHOJOTMH, a TaKXKe YMEHHs CaMOCTOSITENIbHO OIpElesiTh
L[eJIN CBOEro OOydeHHus, CTaBUTh M (opMynupoBaTh i ceOs HOBbIE 3ajauyd B yuébe U
[I0O3HABATEIbHON JIEATENIBHOCTH, PpPa3BUBaThb MOTHUBBI M MHTEPECHl CBOEH I103HABATEIbHOMN
NESITEIbHOCTH;



5) popMupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAHHE LIEHHOCTH >KM3HH, OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3/10pPOBbIO, YCTAHOBKA
Ha 370pOBBI 00pa3 KM3HU, B TOM YHCIE U 3a CYET OCBOCHHS W COOINIOJEHUS TpeOOBaHWI
0€301acHOM KCILTyaTallul CPEeICTB HHPOPMALMOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH;

6) TpyaoBOro BoCIMTAHUSA:

MHTEpEC K MPAKTUYECKOMY M3y4eHHIO Tpodeccuii U Tpyaa B cdepax mpodeccHoHaTbHON
NEATeNbHOCTH, CBSI3aHHBIX € HMH()OPMATHKOH, NPOTpaMMHUPOBAHHUEM M WH(POPMALMOHHBIMU
TEXHOJIOTUSIMU, OCHOBAaHHBIMU Ha JOCTIKEHUSAX HAYKH MH(OPMATUKH U HAYYHO-TEXHUYECKOTO
nporpecca;

OCO3HAHHBII BBIOOp M MOCTPOCHUE WHIMBUIYAIbHOW TPaeKTOPUU OOpa3oBaHUs U
YKU3HEHHBIX TUIAHOB C YUYETOM JINYHBIX U OOILIECTBEHHBIX UHTEPECOB U OTPEOHOCTEN;

7) 3KOJIOTUY€CKOr0 BOCTIMTAHUA:

OCO3HAHHE INI00ATLHOTO XapakTepa SKOJIOTHUYECKUX Ipo0ieM U MyTe X pelieHus, B TOM
qyclie ¢ y4€TOM BO3MOKHOCTEHN NH(POPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

8) amanramum oOyyamomerocss K HU3MEHAIOIIUMCH YCJIOBHUSM COLHMAJIBHON M
NPUPOAHOH Cpebl:

OCBOEHHE OOy4aroIIMMHCS COLMAIBHOTO OIbITa, OCHOBHBIX COLMAJbHBIX pOJIEH,
COOTBETCTBYIOIIMX BEAyHIeH JesATeNbHOCTH BO3pacTa, HOPM U IMpaBWl OOIIECTBEHHOTO
MOBEACHUS, (OPM COLIMATBLHON JKU3HU B TPYIIAX U COOOIIECTBAX, B TOM YHCIIE CYHIECTBYIOIIUX
B BUPTYaJIbHOM IIPOCTPAHCTBE.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ylbTaThl OCBOEHHUS MPOrpaMMbl MO HH(GOPMATUKE OTPakaroT
OBJIaJICHUE YHHUBEpCATbHBIMU y4eOHBIMU NeUCTBUSIMU - MO3HABaTEJIbHBIMH,
KOMMYHHUKATUBHBIMU, PETYISTUBHBIMH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

Ba3oBble JJornueckue neficTBus:

YMEHHME OIpeAessaTh MOHATHs, CO3/aBaTh O0O00O0IIEHUs, YyCTaHABIMBAaTh AaHAJOTHUH,
KJIaCCU(UIIMPOBATh, CAMOCTOSATEIHHO BBIOMPATh OCHOBAaHUS U KPUTEPUU JUIS KiIacCU(UKALINU,
YCTaHaBIMBATh IPUYUHHO-CJIEACTBEHHBIE CBS3M, CTPOUThH JIOTUYECKHE PACCYKICHHS, IENaTh
YMO3aK/II04eHUs (MHAYKTUBHBIC, IEAYKTUBHBIC U [0 aHAJIOTUHU) U BBIBOJIBI;

YMEHHE CO37aBaTh, MPUMEHSATh U NMPeoOPa30BbIBATH 3HAKH U CUMBOJIBI, MOJEIU U CXEMbI
JUIS pellieHusl y4eOHbIX U M03HABATEIbHBIX 33/1aY;

CaMOCTOSITENIBHO BBIOMpATh CHOCOO pelieHus ydyeOHOU 3ahayu (CpaBHHUBATh HECKOJBKO
BAPUAHTOB pEUICHHUS, BbIOMpaTh HamboJee MOAXONAMHMA C Yy4E€TOM CaMOCTOSITENBHO
BBIJICTICHHBIX KPUTEPHEB).

ba3zoBble uccienoBare/bcKue 1eHCTBUA:

(dhopMynupoBaTh BOMPOCH], (UKCUPYIOIIUE Pa3pbIB MEKIY PEalbHBIM M IKEIaTeIbHBIM
COCTOSTHUEM CHUTYyalluH, 00BEKTa, 1 CAMOCTOATEIBHO YCTaHABIMBATH HCKOMOE U JJAHHOE;

OIICHUBAaTh HA MPUMEHHMOCTh U JOCTOBEPHOCTh HH(OPMAIUIO, MOIYYEHHYIO B XOJE
HCCIeA0BaHUS;

MPOTHO3UPOBATh BO3MOXKHOE JallbHEHIee pa3BUTHE TPOIECCOB, COOBITHI H HX
MOCJICJICTBUS B aHAJIOTHYHBIX WM CXOJHBIX CUTYAIIUAX, a TAK)KE BBIBUTATH MPEAMOIOKEHHSI 00
UX pPa3BUTHUU B HOBBIX YCIOBUSIX U KOHTEKCTaX.

Padora c unpopmanueii:



BBISBJIATH JeUIUT UHPOPMALUH, JAHHBIX, HEOOXOJUMBIX ISl PEIICHUS MOCTABICHHON
3a/1a4y;

IIPUMEHATh PA3JIUYHbIE METOJAbl, MHCTPYMEHTBl M 3alpochl IpU IIOUCKE U OTOOpE
uHbOpMAlMM WJIM JAHHBIX M3 HCTOYHUKOB C Y4YETOM MPEUIOKEHHOW y4eOHOW 3amauu U
3aJJaHHBIX KPUTEPUEB;

BBIOMpATh, aHAIM3UPOBATh, CHCTEMATH3UPOBATH W HMHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IMYHbIX BUJIOB U (POPM MPEACTABICHUS;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMANBHYI0 (OpMY TIpeACTaBICHUS HWHPOPMALUU |
WUTIOCTPUPOBATh PELIAEMble 33J]a4l HECIO0KHBIMU CXEMaMH, AUarpaMMaMiy, UHOU rpadukoi u
HUX KOMOMHALMSIMU,

OIICHUBATh HAJEKHOCTh MH(MOPMALUU IO KPUTEPHSIM, NPEUIOKEHHBIM YYUTENIEM WU
c(OpMyIUPOBAHHBIM CAMOCTOSITENBHO;

3¢ ($EeKTUBHO 3aIOMUHATh U CUCTEMAaTU3UPOBATh HHPOPMALHIO.

KoMmyHHKaTHUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe J1eiicTBUS

Oo0wmenue:

COIIOCTaBJIATH CBOHM CYXOCHUA C CYXKACHUAMU  APYrux YYaCTHHUKOB  JUalIora,
0OHapY)KUBaTh PA3JTMYHNE U CXOJICTBO MO3UIIHIA;

Hy6J'II/I'-IHO MMpEaACTaBJIATH PE3YIbTAThI BBITIOJIHEHHOT' O OIlbITa (3KCHepI/IMeHTa,
WCCTIe0BaHUs, TIPOCKTA);

CaMOCTOSITENIbHO BBIOMpATh (QoOpMaT BBICTYIUIEHHS C YYETOM 3a/Jad Mpe3eHTaluu u
0COOEHHOCTEH ayAUTOPUH U B COOTBETCTBUU C HUM COCTABIIATh YCTHBIE U MHUCbMEHHBIE TEKCTHI C
MCIO0JIb30BAHNEM WILTIOCTPATUBHBIX MaTEPHUAJIOB.

CoBMecTHas 1€ATEIBHOCTD (COTPYAHNUYECTBO):

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON W MHIUBUAYAIbHOW pabOThl IpU
pElIeHUH KOHKPETHON MpOoOieMbl, B TOM YUCIIE IPU CO3AaHUU MH(OPMALIMOHHOTO POIYKTA;

MIPUHUMATh 1eJIb COBMECTHONM HMH(OPMAIIMOHHOM JesITeNbHOCTH Mo cOopy, oOpaboTke,
nepenaue, Gpopmanuzanuu UHPOPMAIMH, KOJUIEKTUBHO CTPOUTH JEHCTBUS MO €€ NOCTUKEHUIO:
pacnpeensiTh POy, I0roBapUBaThCs, 00CYKIaTh MPOIECC U Pe3yIbTaT COBMECTHOU pabOThI;

BBITIOJIHATh CBOIO 4acTh PalOThI ¢ HMHpOpMaIued i UHGOPMAIMOHHBIM IPOYKTOM,
JOCTUTAsi KAUeCTBEHHOTO pe3yJbTaTa 10 CBOEMY HAaIlPaBJICHUIO U KOOPAMHUPYS CBOU JEHCTBUS
C IpYrUMH YJeHAMH KOMaH]IbI;

OIICHUBATh Ka4e€CTBO CBOETO BKJIaJa B 00Ul MHGOPMAIIMOHHBIN MPOAYKT MO0 KPUTEPHUSIM,
CaMOCTOSITENILHO CPOPMYITHUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHS;

CpaBHHMBAaTh pE3yAbTaThl C HMCXOJHOM 3aJadeil W BKIAJ KaXKIOro 4ieHa KOMaHIbl B
JNOCTHKEHHE Pe3yJbTaToB, pa3felisiTh cepy OTBETCTBEHHOCTH M MPOSIBISATH TOTOBHOCTH K
MIPEIOCTABICHUIO OTYETA TIEpe]] TPYIIIOH.

PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe AeilicTBUS

Camoopranmn3anus:

BBISIBIISITH B )KU3HEHHBIX U YIEOHBIX CUTYAIUSAX MPOOIEMBI, TpeOYIOIHe pelIeHUS;

OpUEHTHPOBATHCSA B PA3IUYHBIX MOJAXOJAaX K MPHUHATHIO DPEUICHUH (MHIWBUIYyalIbHOE
MIPUHSATHE PEIICHUH, TPUHATUE PEIICHU B TPYIIIeE);

CaMOCTOSITENIbHO COCTaBIIATh alNTOPUTM peIIeHHus 3a7aud (WM €ro 4acTb), BBIOMpATh
croco0 pemieHuss yuyeOHOM 3amaud ¢ y4E€TOM UMEIOMIMXCS PECypcoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTHPOBATh MpeiiaraeMble BApHAHTHI PEIICHHUIA;



COCTaBJIATh IJIAaH JEUCTBUN (IUIaH peaju3alud HaMEUYEHHOI'O alrOpUTMa pELIEHMS),
KOPPEKTHPOBATDH MPEATI0KESHHBINH aJTOPUTM C YIETOM MOJTYYECHHUSI HOBBIX 3HAHHHA 00 M3ydaeMom
00BEKTE;

JienaTh BBIOOp B YCIOBHSX NMPOTUBOPEYMBOM MH(OpMAaIuK U OpaTh OTBETCTBEHHOCTDH 3a
peuieHue.

CamMokoHTpOJIb (pediexkcus):

BJIAJIETh CIIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHBAIIMU U pe(IICKCHH;

JlaBaTh OLIEHKY CUTYallUM U MpeAjararh Iuiad €€ U3MEHEHMUS;

YUUTBIBaTb KOHTEKCT M MPEABUAETHh TPYIAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTH IIpHU
pemeHnu yueOHOM 3a/1auu, alalTUPOBATh PEUICHNE K MEHSIOUIMMCS 00CTOSTEILCTBAM;

OOBSACHATh NPUYUHBI JOCTHKEHHUS (HEJIOCTMIKEHHUS) pe3ylbTaToB HHGOPMAIMOHHON
NEeSTebHOCTH, JaBaThb OLIEHKY NPUOOPETEHHOMY ONBITY, YMETb HAaXOJIUTh MO3UTHBHOE B
MIPOU3O0IIEAIIEH CUTYAllHH;

BHOCUTbH KOPPEKTUBBI B JAEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, M3MEHUBIINXCS
CUTYaIMl, yCTAHOBJIEHHBIX OLUINOOK, BOZHUKIINX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJI U YCIOBHSIM.

9OMOLMOHAJLHLIA MHTEJIEKT:

CTaBUTh ce0s Ha MECTO JIPYroro yejaoBeKa, MOHUMAaTh MOTHBBI 1 HAMEPEHUS IPYroro.

IIpunsiTHe ceds1 U APyrux:

OCO3HaBaTh HEBO3MO>KHOCTb KOHTPOJIMPOBATH BCE BOKPYI JIake B YCIOBUSAX OTKPBITOTO
JI0CTyTa K JI00BIM 00bEMaM HH(pOpMaIUU.

INPEIMETHBIE PE3YJIBTATbBI

K xonIty 00yueHus B 7 kjacce y oOydaromierocsi 0yayT copMHUpOBaHbI CICTYIONINE YMEHHUS:

MOSICHATH Ha MPHMEPaxX CMBICI MOHATUH «HHPOPMALUD», «HHOOPMAITMOHHBIN TPOIIECCY,
«00paboTka HHPOPMALTHKY, «XpaHEHHE HHHOPMAITINY, «TIepenada HHPOpMaIun,

KOJHMPOBATh M JICKOJUPOBATH COOOINEHUS IO 3aJaHHBIM TpaBWIIaM, JIEMOHCTPUPOBATH
MOHMMaHUE OCHOBHBIX NPUHIMIIOB KOJMPOBAaHUS HMH(DOpPMAIMK Pa3IMYHON  MPUPOJIBI
(TexcTOBOM, rpaUUECKOM, ayIno);

CpaBHUBATh JUIMHBI COOOIICHWH, 3alMCaHHBIX B Pa3IMYHBIX anaBUTaX, ONEPUPOBATH
eIMHUIIAMH U3MEPEHUsT HH(POPMAIMOHHOTO 00bEMa M CKOPOCTH TIepeIayn JAHHBIX;

OIICHUBaTh M CpPaBHUBATh pPa3MEPbl TEKCTOBBIX, I'PapUUECKUX, 3BYKOBBIX (HailIoB
BH1€0(aiisioB;

MPUBOJMUTH TPUMEPBI COBPEMEHHBIX YCTPOWCTB XpaHEHUs M Tepeaadr WHGOpMAIWH,
CPaBHUBATh UX KOJMYECTBCHHBIC XapaKTCPUCTUKH;

BBIJICIISITh OCHOBHBIC ATAllbl B UCTOPUU M TIOHUMATh TEH/CHIIMH Pa3BUTHS KOMITBIOTEPOB U
IIPOrpaMMHOTO 0OecrieueH s,

MoJlyuaTh ¥  HCIONB30BaTh HMH(POPMAIMIO O XapaKTEPUCTHKAX IEPCOHATBHOTO
KOMIIbIOTEpPA M €r0 OCHOBHBIX 3JIEMEHTax (IIPOLeccop, ONepaTUBHAs MaMATh, JA0JITOBPEMEHHAas
MaMsTh, YCTPONCTBA BBOAA-BBHIBOJA);

COOTHOCHTb XapaKTEPUCTUKN KOMITbIOTEpA C 33a7ja4yaMHM, PELIa€MbIMU C €0 TOMOIIBIO;

OpPUEHTHPOBATHCS B HEPAPXUUECKON CTPYKType (ailioBOM CUCTEMBI (3alHCHIBATH MOJTHOE
ums (aitna (karamora), myTb K ¢aiily (kaTtajgory) mo HMMEOIIEMYCsl ONMHMCaHUIo (ailioBoi
CTPYKTYPBI HEKOTOPOTO HH(POPMAITHOHHOTO HOCUTEIS);



pabotath ¢ (aiIoBOM CHUCTEMOW TIEPCOHAIBLHOTO KOMITBIOTEPA C HCIIOIH30BAHHEM
rpagpuueckoro  umHTepdeiica, a  HMEHHO:  CO3/aBaTh, KONHUPOBAaTh, IEpPEeMEIIaTh,
NIEPEUMEHOBBIBATD, YIAISATh U apXUBUPOBATH (DAilsIbl M KaTaJOTH, MCIIOJIb30BaTh AHTUBUPYCHYIO
porpamMmy;

NPEACTAaBIATh  PE3YIbTAaThl CBOCH  JIEATENBHOCTH B  BHIEC  CTPYKTYPUPOBAHHBIX
WLTIOCTPUPOBAHHBIX JOKYMEHTOB, MYJIbTHMEIHIHBIX MPE3ECHTALINH;

uckathb MHpopMmanuio B MHTepHere (B TOM 4HCIe, IO KIIOYEBBIM CJOBaM, IIO
M300paKEHUIO ), KPUTHUECKH OTHOCUTHCS K HAJICHHON MH(OPMAIIK, 0CO3HABAs OMACHOCTH IS
JUYHOCTH M OOIIECTBa pACIpOCTPaHEHHUs BPEJOHOCHON WHGPOpPMALWH, B TOM YHCIE
SKCTPEMUCTCKOIO U TEPPOPUCTHUECKOTO XapaKTEPa;

MIOHUMATh CTPYKTYPY aJIpECOB BEO-PECYpPCOB;

MCTIOJIh30BaTh COBPEMEHHBIEC CEPBUCH HHTEPHET-KOMMYHHUKAIINH;

coOmonate  TpeboBaHMsI ~ O€30MacCHOM  AKCIUTyaTallUM  TEXHUYECKUX  CPEJCTB
MH(OPMALMOHHBIX U KOMMYHHKAIIMOHHBIX TE€XHOJIOTHH, COOIIOAAaTh CETEeBOM ITHKET, Oa30BbIE
HOPMBI HH(GOPMAIIMOHHOM STHKH | TpaBa MpH padboTe ¢ MPHIOKESHUSIMHU Ha JIFOOBIX YCTPOHCTBAX
u B HTepHeTe, BHIOMpATh O€30MacHbIe CTPATETUH MOBEACHUS B CETH;

MPUMEHSATh METOJIbI MPO(UITAKTUKA HEraTUBHOTO BIMSHUS CPEACTB WH(POPMAIIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH Ha 3I0POBBE MOJIH30BATES.

K xon1ty o6yuenus B 8 kiacce y oOydaromierocsi 0yayT copMHUpPOBaHbI CICTYIONINE YMEHHUS:

MOSICHATh Ha TPUMEPAX pa3Iuuds MEXAy TO3UIUOHHBIMHU ¢ HEMO3WIIHOHHBIMHU
CUCTEMAaMH CUUCIICHUS;

3amuchiBaTh M CpaBHMBATh Lenble yuciaa or 0 go 1024 B pa3nMyHBIX MO3ULIHUOHHBIX
cucteMax cuucieHusi (C ocHoBaHMsIMH 2, 8, 16), BBIMOIHATH apU(PMETHUCCKUE OTICPAIUHA Ha
HUMU;

pacKpbIBaTh CMBICH MOHSATHUH «BBICKA3bIBAHUEY», <JIOTMYECKas OIEpanus», «JIOTHYECKOe
BBIPAXKEHUEY;

3alUChIBaTh JOTUYECKUE BBIPAXKEHUS C UCIOJIb30BAHUEM JIU3bIOHKIMHM, KOHBIOHKIUU U
OTPULIAHMS, OIPENENIATh HCTUHHOCTh JIOTMYECKUX BBIPAKEHUW, €CIM HW3BECTHBl 3HAYEHUS
WMCTUHHOCTU BXOJSIIUX B HErO NMEPEMEHHBIX, CTPOUTH TaOIUIIl UICTUHHOCTH JUIS JOTHUYECKUX
BBIPAKCHUI;

pacKpbIBaTh CMBICH IOHATUH «UCIOIHUTENbY, «AITOPUTM», «Iporpammay, MOHUMAas
PasHUIly MEXAY YIOTpeOIeHHEeM STHX TEPMUHOB B OOBIIEHHOW peur U B HHPOPMATHKE;

OTHCHIBATh AJITOPUTM PEILICHUS 33aJaud Pa3IU4YHBIMU CHOCO0aMU, B TOM 4YHCIIE B BUJIE
OJIOK-CXEMBI;

COCTaBJISITh, BBINOJHATH BPYYHYHO M Ha KOMIIBIOTEPE HECJOKHBIE aITOPUTMBI C
MCI0JIb30BAHMEM BETBJICHUN M IUKIIOB JUIS YIPaBJICHHS UCIOJHUTENSAMU, TaKUMH Kak Po0or,
UYepenamka, YepTEKHUK;

HCIOJIb30BaTh KOHCTAHTHl U TEPEMEHHBIC PA3IMYHBIX THIOB (YHCIOBBIX, JIOTUYECKHX,
CHUMBOJIbHBIX), a TAKXKE COJEPIKAIINE UX BBIPAKEHUS, HCIIOIH30BaTh ONEPATOp MPUCBANBAHUS;

HCIIOJIb30BaTh MPHU Pa3pabOTKe MpOTrpamMM JIOTHUECKUE 3HAYCHHS, OTIepaIli U BHIPAKECHUS
C HUMU;

aHAJIM3UPOBAThH MPEJIOKEHHBIE aJITOPUTMBI, B TOM YHCIIE€ ONPEIENITh, KAKUE PE3yIbTaThl
BO3MO>KHBI TPU 33JJaAHHOM MHOKECTBE UCXOAHBIX 3HAUEHUH;

CO3/1aBaTh U OTIAXKHUBATh MPOTPaMMbI Ha OJTHOM M3 SI3BIKOB mporpammupoBanus (Python,
C++, Ilackane, Java, C#, llkonbHbIl ANTOPUTMHUYECKUI SI3BIK), peaqu3yroIIUe HECIIOXHbBIE



AJITOPUTMBI O6pa60TKI/I YUCJIOBBIX OJAaHHBIX C HCIIOJIB30BaAHUMEM IHUKIOB U BeTBJ’IeHI/II;'I, B TOM
YHUCJIE PEATM3YIONIUE IMPOBEPKY JCIMMOCTH OJHOTO LEJIOT0 4YKClIa Ha JPyroe, IPOBEPKY
HaTypaJbHOT'O YHKCJia Ha ITPOCTOTY, BBIACIICHUA ]_[I/I(bp W3 HaTypaJIbHOT'O YHCJIia.

K koHIiry o0y4eHust B 9 kiiacce y oOyqarorierocsi OyayT cOpMUPOBAHBI CISAYIOIINE YMCHHS:
pa3duBaTh 3a7ayMl HA MOJ3aJa4yH, COCTABIATH, BBINOJHATH BPYYHYIO U HA KOMIIBIOTEpPE
HECJIOKHBIE QJTOPUTMbl C MCHOJb30BAaHUEM BETBJICHHH, LMKJIOB M BCIOMOIaTEJIbHBIX
QJITOPUTMOB JUTSL YIIPABJICHHUS UCIIOTHUTEISIMH, TaKUMHU Kak Pobot, Uepenamika, YepT&XHUK;

COCTaBJIATh M OTJIAXUBATh MPOrPAMMBI, PEAINU3YIOLIUE TUIIOBBIE AITOPUTMbI 00pabOTKU
YHCJIOBBIX MOCJIEI0BATENbHOCTEN WM OJIHOMEPHBIX YMCIOBBIX MAacCHBOB (IIOMCK MaKCUMYMOB,
MHUHHUMYMOB, CYMMBbI MJIM KOJINYECTBA 3JEMEHTOB C 3a/JlaHHBIMH CBOWCTBAaMH) Ha OJIHOM W3
s136IKOB TIporpammupoBanus (Python, C++, Iackans, Java, C#, 1lIkonpHBIN ANTOPUTMUYECKHI
S3bIK);

PacKpbIBaTh CMBICI MOHATHH «MOJEIbY, «MOJAEIMPOBAHUE», OTPEIENATh BUIbI MOJEINEH,
OILICHHUBATh aJIEKBaTHOCTh MOJIEIIU MOJEIINPYyEMOMY OOBEKTY U LIEISIM MOJEIINPOBAHMUS;

HCII0JIb30BaTh Ipadbl M AepeBbs A MOJAETUPOBAHUS CUCTEM CETEBOM M HepapXU4ecKou
CTPYKTYpPBI, HAXOJUTh KpaTyailiuuii myTh B rpade;

BBIOMpATh CHOCOO MPEACTAaBIICHUS JaHHBIX B COOTBETCTBHHU C TOCTaBJICHHOM 3agadeit
(Tabnuibl, cxeMbl, TpaduKU, TUarpaMMBbl) ¢ UCIIOJIb30BAHUEM COOTBETCTBYIOIIMX MPOTPAMMHBIX
cpenctB 0OpabOTKH TaHHBIX;

HCIIOJIb30BaTh DJJIEKTPOHHbIE TaOmuIpBl A oOpaOOTKM, aHamM3a U BU3yaTU3alUU
YHUCIIOBBIX JIAHHBIX, B TOM 4YHCJIE C BBIACICHHEM Juana3oHa TaOJUIbl U YIOPSI0YMBAHUEM
(COpTHPOBKOI) €TO DJIEMEHTOB;

CO3/laBaTh U TPUMEHATh B DJIEKTPOHHBIX Tabmuuax (opMmyasl A pacuéToB C
UCIOJb30BAHUEM BCTPOCHHBIX apU(pMeTHdeckux GYHKUMH (CyMMUPOBaHHE U IMOJCYET
3Ha4eHUH, OTBEYAIOIIUX 3aJaHHOMY  YCIIOBHIO, CpegHee apu(pMEeTHYecKoe, IOUCK
MaKCUMaJIbHOTO M MUHHMAJIbHOIO 3HA4yeHUs), aOCOIIOTHOM, OTHOCHUTENbHOH, CMeEIIaHHOU
azipecaruu;

UCIOJb30BaTh 3JEKTPOHHBIE TaONUIBl JUI YHUCIEHHOIO MOJAEIMPOBAHUSA B IPOCTBIX
3aJjayax U3 pa3sHbIX IPEIMETHBIX 00IacTel;

UCIOJb30BaTh COBPEMEHHBIE HMHTEPHET-CEPBUCHI (B TOM YHUCIIE KOMMYHHUKAI[IOHHBIE
CEpBUCHI, O0JauHble XPaHWIMIIA JAHHBIX, OHJIAWH-IPOrpaMMbl (TEKCTOBBIE U rpaduyeckue
pelakTopsl, Cpebl pa3paboTKH)) B yueOHOH U MOBCEAHEBHOM NESTEIbHOCTH;

IPUBOJAUTH IPUMEPHI HCIOJIB30BaHUsS Te€OMH(POPMAIMOHHBIX CEPBUCOB, CEPBUCOB
rOCyJapCTBEHHBIX yCIyr, 00pa3oBaTeiabHbIX cepBUCOB MHTepHETa B yuyeOHOM M MOBCEIHEBHOU
NeATeNbHOCTH;

UCIOJb30BaTh pPa3IMYHble CpPEACTBA 3aIIUThl OT BPEJOHOCHOTO IPOrPAaMMHOIO
oOecrieyeHus, 3alMIaTh MEPCOHANBHYI0 HH(POPMAIMIO OT HECAHKLIMOHUPOBAHHOIO JIOCTYNa U
€ro TOCNHeNCTBUHA (pasIJalleHusi, MOJAMEHBI, YTpaThl JaHHbIX) C Y4ETOM OCHOBHBIX
TE€XHOJIOTUYECKUX M COLUAIBHO-TICUXOJIOTHYECKUX AaCIEKTOB HCIIOJIb30BAHUSA ceTH MHTEepHeT
(cereBass aHOHMMHOCTh, ITU(PPOBOHM cjeJll, ayTeHTUYHOCTh CYOBEKTOB U PECYpCOB, OMACHOCTh
BpPEIOHOCHOI'O KOJ1a);

pacrio3HaBaTh TONBITKM W MPENyNpeXkaaTh BOBJEUEHHE ce0s U OKpYXarolluxX B
JECTPYKTUBHBIE M KPUMHHAIbHBIE (POPMBI CETEBOW aKTMBHOCTU (B TOM 4HCIIe KHMOEpOYIIUHT,
¢buIuHr).
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https://m.edsoo.ru/7f418516
2.3 AHau3 aaropuTMoB 2 bubmorexa HOK
https://m.edsoo.ru/7f418516
Hroro no pazneny 21
PesepBHoe Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 0




9 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBanue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. llndpoBas rpamoTHOCTH
1 I'mo6anpHas cetb HTEpHET U cTpaTeruu 3 bubnuorexa [JOK
' 0€301MacHOTO TTOBEJICHUS B HEH https://m.edsoo.ru/7f41a7d0
bu6moreka [IOK
1.2 Pa6ora OpPMAaLMOHHO OCTPAHCTBE 3
T4 B HH(OPMAIHOHHOM NPOCTPAHCTS https://m.edsoo.ru/7f41a7d0
Hroro mo pazgeny 6
Pa3znen 2. Teopernueckue 0CHOBbI HH(POPMATHKH
bu6mmoreka [IOK
2.1 M 8 1
O/CTMPOBAHHE KAK METOA MOSHAHHA https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 8
Pa3znen 3. AinroputMbl 1 MpOrpaMMHpPOBaHue
bub e OK
3.1 Pa3zpaboTka anropuTMOB U IporpamMm 6 1 nomoreka I
https://m.edsoo.ru/7f41a7d0
3.2 VYpasinenue 2 bubmmorexa [TOK
https://m.edsoo.ru/7f41a7d0
Wroro no pazgeny 8
Pa3nen 4. UnpopManmoHHbIC TEXHOJIOTHHU
b K
4.1 DNEeKTPOHHBIE TAOIHUIIBI 10 nomoreka O
https://m.edsoo.ru/7f41a7d0
4.2 WHupopmaliMoHHbIE TEXHOJIOTHH B 1 bubnuoreka [IOK




COBPEMEHHOM OOIIECTBE

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

Hroro no pazneny 11
Pe3epBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34




IHOYPOYHOE IINTAHUPOBAHMUE

7 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne ara ungposbie
Tema ypoka Kontposbusbie | IlpakTnueckue A op
n/n Bcero H3y4eHHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypcsl
Komnerorep — yHuBepcanbHOE
BBIUHCIIUTEIBHOE YCTPOMCTBO,
bubmmoreka [{OK
1 paboTaroliee 1o nporpamme. 1
https://m.edsoo.ru/8a1521d2
Texnnka 6€30MaCHOCTH U TIPaBHIIA
paboThl Ha KOMITBIOTEPE
) Hcropus u coBpeMeHHbIE 1 bubnuoreka [IOK
TEHJICHUUU Pa3BUTHS KOMIILIOTEPOB https://m.edsoo.ru/8al1523ee
[IporpammuOe obecrieueHne
bu6mmoreka [IOK
3 komIbloTepa. [IpaBoBas oxpana 1
https://m.edsoo.ru/8a152826
MIpOrpaMM U JaHHBIX
4 ®aitnel 1 nanku. OCHOBHEIC | bubnuoreka [JOK
omnepanuu ¢ ¢ailaMu 1 rmarnkamu https://m.edsoo.ru/8al52a74
ApxuBanus JaHHBIX.
bu6mmoreka [JOK
5 Hcnonb3oBaHue mporpamm- 1
https://m.edsoo.ru/8al52cfe
apXuBaTOPOB
6 KomnsrotrepHsie BUpYCHI U | bubnunoreka [JOK
AHTUBUPYCHBIE NIPOrPaMMBI https://m.edsoo.ru/8al152f74
7 Komnerotepnsie cetu. [louck | bu6nuoreka [IOK
uHpopmanuu B cetu MHTEpHET https://m.edsoo.ru/8a153244
2 CepBHCHI HHTEPHET-KOMMYHHUKALIUMN. | bubnunoreka [JOK

Ceresoii aTuker. Crpaterun

https://m.edsoo.ru/8a153460




0€3011aCHOTO [MOBEICHUS B

rpaduyecKux JaHHBIX IS
pacTpoBOro M300paKEeHUs

HNurepnere
bub6mmorexa [{OK
9 Nudopma aHHbIE
HOpMALIA  JAHE https://m.eds0o.ru/8a161966
bub OK
10 WNudopmanoHHbIe TPOIIECCH nomoteka [
https://m.edsoo.ru/8al61e2a
Pa3nooOpa3zue sa3b1K0B U aIaBUTOB.
P ¢ bubmmoreka [IOK
11 EctectBenHble 1 popMaIbHbIE
https://m.edsoo.ru/8al61fec
SI3BIKU
JIBoWuHBI angaBuT.
12 [IpeobpazoBanue mr060T0 andaputa Bubamorexa [IOK
peobp https://m.edsoo.ru/8a162186
K JIBOUYHOMY
[IpencraBnenue JaHHBIX B
bu6moreka [IOK
13 KOMITBIOTEPE KAK TEKCTOB B
https://m.edsoo.ru/8a162316
JTBOWYHOM ayihaBuTe
14 Enununer usmepenus nadopmaiuu bubmuorexa [IOK
U CKOPOCTH IEepeaauu JaHHbBIX https://m.edsoo.ru/8a16249¢
KonnpoBanue TekCTOB.
bu6mmoreka [JOK
15 PaBHOMEpHBIE 1 HEpABHOMEPHBIE
https://m.edsoo.ru/8a1625f0
KOJIbI
16 JlexonupoBaHue cOOOIIEHUH.
NudopmanmoHHbIil 00bEM TeKcTa
17 udpooe npeacraBieHne bubnunoreka [JOK
HEMPEPHIBHBIX JaHHBIX https://m.edsoo.ru/8a162848
Konuposanue nsera. Ouenka
13 MH(POPMAIIMOHHOTO 00BbEMA bu6nuoreka [IOK

https://m.edsoo.ru/8al1629ec




bubmuoreka [JOK

19 KoaupoBanue 3Byka
AP K https://m.edsoo.ru/8a162b72
PesepBHb1i ypok «KoHTpoapHas
" bubnuorexa [JOK
20 pabota o Teme "llpencraBnenue
" https://m.edsoo.ru/8a162d02
nHpopmanuu'"»
TekcToBbIE JOKYMEHTHI, UX BBOJ U
AOTIM A bubmmoreka [{OK
21 peIaKTUPOBAHUE B TEKCTOBOM
https://m.edsoo.ru/8al62e7e
npoueccope
2 @opMaTHPOBAHNE TEKCTOBBIX bubnuorexa [JOK
JIOKYMEHTOB https://m.edsoo.ru/8al62fe6
o [Tapametps! cTpanuibl. COUCKU U bubnuoreka [IOK
TaOIUIIBI https://m.edsoo.ru/8al1632d4
24 BcTaBka HETEKCTOBBIX 0OBEKTOB B bu6moreka [IOK
TEKCTOBBIE TOKYMEHTHI https://m.edsoo.ru/8al1632d4
HNHTennexTyanbHbIe BO3MOKHOCTH
25 COBPEMEHHBIX CUCTEM 00pabOTKH
TEKCTOB
O06o01enre U cucTeMaTu3aus
. bu6mmoreka [JOK
26 3HaHui o Teme «TekcToBbie
https://m.edsoo.ru/8al1635¢c2
JOKYMEHTBI»
7 I'paduueckuit penakrop. PactpoBsie bubnunoreka [JOK
PUCYHKHA https://m.edsoo.ru/8a163874
)3 Onepanuu pegaKkTUpOBaHUS bubnunoreka [JOK
rpadu4ecKux 0ObEKTOB https://m.edsoo.ru/8a1639d2
bu6mmoreka [JOK
29 B
CKTOpHas rpaduKa https://m.edsoo.ru/8a163b30
30 O06o01IeHre U cucTeMaTru3arus bubmuoreka [JOK

3HaHMUH IO TEME «KOMHBIOTepHaH

https://m.edsoo.ru/8al16404e




rpaduka». [IpoBepounas padora /
Bcepoccuiickas npoBepoyHas
pabora

PesepBHeIit ypok. O600IICHNE 1
CUCTeMAaTH3aI¥sI 3HAHWH /

bubmmoreka [{OK

31 1
Bcepocculickas npoBepoyHast https://m.edsoo.ru/8a164828
pabota
1 [ToaroToBka MynbTUMEIUUHBIX | bubmmoreka [{OK
MIpE3eHTANNMI https://m.edsoo.ru/8a1642c4
JlobGaBneHre Ha claiy
bu6moreka [IOK
33 ayJAMOBU3YAJIbHBIX JTAHHBIX, 1
https://m.edsoo.ru/8al164472
AHUMAIIMH U TUTIEPCCHIJIOK
O00011IeH1E U CUCTEMATHU3ALIUS
. . bubmuotexa [JOK
34 3HaHUM Mo TeMe «MyIbTUMeaUIHbIE 1
https://m.edsoo.ru/8al164652
MpE3EHTALI
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




8 KJIACC

KoaunuecTBO 4acoB DJIeKTPOHHBbIE
Ne aTra nudpoBLIe
Tema ypoka Kontposbusbie | IlpakTnueckue A op
n/n Bcero u3yueHusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcbl
| Heno3uuuoHHbIe U TO3UITMOHHBIE | bubmmoreka [{OK
CHCTEMBI CUHUCIICHUS https://m.edsoo.ru/8al1649¢e0
b K
2 Pa3Bepnyras popma 3anucu uncna 1 nommorexa 110
https://m.edsoo.ru/8al64ba2
JIBonuHas cuctemMa CUMCIEHUS.
bu6moreka [IOK
3 Apudmernueckue onepanuu B 1
. https://m.edsoo.ru/8a164d96
JIBOMYHON CHUCTEME CUUCIICHUS
bu6mmoreka [IOK
4 BoceMepuuHas cuctemMa CUMCICHUs 1
https://m.edsoo.ru/8a165296
5 [llecTHagaTepuyHas cucTeMa | bubnuoreka [IOK
CUHCIICHUS https://m.edsoo.ru/8a16549¢
O00011IeHIE U CUCTEMATHU3ALIUS
6 3HaHUM 110 TeMe «CHucTeMbl 1 bubmorexa LHOK
https://m.edsoo.ru/8al6564c
CUHCIICHUS
bu6mmoreka [JOK
7 Jlornueckue BBICKA3bIBAaHUS 1
https://m.edsoo.ru/8al657fa
2 Jlornueckue onepamnuu «m», «UiIn», | bubnunorexa [JOK
«HEe https://m.edsoo.ru/8a165b56
9 Onpenenenre HCTUHHOCTU | bu6mmoreka [JOK
COCTaBHOTI'O BBICKA3LIBAHM S https://m.edsoo.ru/8al165cf0
10 TaOmuIbl HCTHHHOCTH 1
11 Jlormyeckue 3jeMeHThI 1 bu6mmoreka [JOK




https://m.edsoo.ru/8al65¢94

KonTtposneHas paboTa o teme

12 «INeMEeHThI MAaTEeMaTHYECKOM bubmorexa HOK
https://m.edsoo.ru/8al178c38

JIOTUKUY

13 [Tonarue anroputma. Mcnosnurenn bubnuorexa [JOK
aJropuTMOB https://m.edsoo.ru/8a17949¢

14 CgoiictBa anropurma. CriocoObl bubnuorexa [JOK
3allMCU aJITOpUTMa https://m.edsoo.ru/8a179606

15 AnroputMuueckasi KOHCTPYKITUS
«cienoBaHue». JIMHEMHBIN AIrOPUTM
AnropuTMuuYecKasi KOHCTPYKITUS

16 «BETBJICHUEY: TIOJTHAS U HETOJIHAS
hopmbl

17 AnropuTMHUYECKass KOHCTPYKIIUS bubnuoreka [IOK
«IIOBTOPEHUEN https://m.edsoo.ru/8a17998a

13 dopmManabHOE UCTIOJHEHUE bubnuoreka [IOK
alropuTMa https://m.edsoo.ru/8al79aac
Pa3paboTka HECTIOKHBIX AITOPUTMOB

19 C MCIOJIb30BaHUEM ITUKIIOB IS bubnuoreka [JOK
ynpayieHus: GOPMaITbHBIMU https://m.edsoo.ru/8al79elc
WCIIOJTHUTEISIMU
Pa3paboTka HECTIOKHBIX AITOPUTMOB

20 C UCIOJIb30BAaHUEM LIUKIIOB U bubnunoreka [JOK
BETBJICHU 17151 yIIpaBJICHUSA https://m.edsoo.ru/8al179%¢lc
(hopManTbHBIMU UCTIOTHUTEISIMU

21 Beinonnenue anropurMoB bubmorexa LOK

https://m.edsoo.ru/8al7a06a
22 O06o01IeHre U cucTeMaTru3arus bubmuoreka [JOK




3HaHui 110 TeMe «cnoJHuTeEnu u
QITOPUTMBL. AJITOPUTMUYECKUE
KOHCTPYKIUK

https://m.edsoo.ru/8al7al8c

A3k nporpammupoBanus. Cucrema

23 MIPOTrpaMMHUPOBAHUS
24 [Tepemennsie. Oneparop
MIPUCBANBAHUSA
75 [IporpamMmMupoBaHre TMHENHBIX
AJITOPUTMOB
26 PazpaboTka mporpamm, comeprraniux
OTIepaTop BETBJICHUS
27 Jmanorosas oTyajika NporpaMm
28 [uka ¢ ycmoBueM
29 [ukn ¢ nepeMeHHON bubmorexa OK
https://m.edsoo.ru/8al7ac4a
bu6mmoreka [IOK
30 O06paboTka CUMBOJIBHBIX JAHHBIX hitps://m.edsoo.ru/8al Tad6e
O000111eHNE U CUCTEMATU3 AL
3HaHUM 1O TeMe «3bIK
31 nporpamMmmMupoBanus» [IpoBepounas bubmmorexa [OK
. https://m.edsoo.ru/8al7ae8e
pabota / Becepoccuiickas
poBepouHasi paboTa
PesepBuslit ypok. O600mIeHE U
0 CUCTEMAaTH3alMs 3HaHUM U yMEHUN bubnuorexa [IOK
1o Kypcy uHpopmaTuku § kiacca / https://m.edsoo.ru/8al17b456
Bceepoccuiickas mpoBepouHasi paboTa
13 Amnanus anroputmoB. Onpenenenue bubnuoreka [IOK

BO3MOJKHBIX PE3YyJIbTATOB pa6OTBI

https://m.edsoo.ru/8al7afa6




AJIropyurMa 1npu 3aiaiHHOM
MHOXKECTBC BXOAHBIX JaHHBIX

Amnanus anroputmoB. Onpenenenue

34 BO3MOKHBIX BXOJIHBIX JJAHHBIX, 1
MPUBOJSIINX K JAHHOMY PE3YJIbTaTy
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




9 KJIACC

KojaundyecTBO 9YacoB DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrtpoabubie | IlpakTnueckue op
n/n Bcero u3yueHusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl

| I'moGanwnas cets UnTepuer. 1P- | bubnuorexa [JOK
anpeca y3i10B. bosbiive 1anHbie https://m.edsoo.ru/8al17b578

bubnuoreka IHOK

2 NupopmanronHas 6e30macHOCTb 1 1

https://m.edsoo.ru/8al17b690
VY4er noHsATHS 00 UHPOPMAITIOHHOM

3 0€30MacHOCTH MPU CO3JIAaHUHN 1 bubmuorexa [JOK
KOMITJIEKCHBIX MH(POPMAIIHOHHBIX https://m.edsoo.ru/8al7b7bc
00BEKTOB B BUJIE BEO-CTPAHMI]

4 Bunel nearenbHOCTH B CETH | bu6mmoreka [IOK
HNutepner https://m.edsoo.ru/8al7b8e8
O01ayHble TEXHOIOTHH.

. bu6mmoreka [JOK
5 Hcnons3oBanue onnaitH-oduca 1is 1
https://m.edsoo.ru/8al7bale
pa3paboOTKH JTOKYMEHTOB
O00011IeHNE U CUCTEMATH3ALIMS
3HaHuil o TeMaM «l J1o0anbHas ceTh
bubmuoreka [JOK
6 HHTepHeT u cTparerun 6€301macHOTO 1
. https://m.edsoo.ru/8a17bb36
MOBEIEHHS B Hel», «PaboTa B
MH(POPMAITMOHHOM ITPOCTPAHCTBE)»

7 Mogenu u MOJCIIUPOBAHUE. | bu6mmoreka [JOK
Knaccudukanuu moaeneit https://m.edsoo.ru/8al7be06

bubnunoreka IIOK

8 Tabnuunsie MOETH 1 1

https://m.edsoo.ru/8al7c04a




Pa3paboTka oqHOTAOMUYHOM 6a3bl

9 naHHbIX. COCTaBJIEHHE 3alIPOCOB K
0a3e TaHHBIX
I'pad. Becosas matpuna rpada.
JlnmvHa myTH MEXy BEepUIMHAMHU
10 rpada. Berancienne koaudecTsa
IIyT€N B HAIIPABJICHHOM
AIMKIINYECKOM Tpade
1 Hepero. [lepeGop BapuaHTOB ¢
MTOMOTIIBIO JIEpeBa
12 MaremaTuueckoe MOAEIHMPOBaAHNE bubmorexa LOK
https://m.edsoo.ru/8al17c¢392
13 DTanbl KOMIBIOTEPHOTO bubmuorexa [JOK
MOJIEJIUPOBAHUS https://m.edsoo.ru/8al7c4aa
O60011eHre U cucTeMaTu3alus
14 3HaHui. KonTpoapHas pabora mo bubnuoreka [IOK
teme «MoienupoBaHue KaK METO/T https://m.edsoo.ru/8al7c9c8
MTO3HAHUS
Pa3buenue 3amaun Ha oa3aauu.
CocraBieHnue aJropuTMoB U
15 MIPOrpaMM C UCHOJIb30BaHUEM bubmmorexa [TOK
. https://m.edsoo.ru/8al7cb12
BETBIICHUH, IUKIIOB U
BCIIOMOTATENbHBIX AITOPUTMOB
16 OnHOMEpHBIE MaCCUBBI Bubmiorexa OK
https://m.edsoo.ru/8al7cc3e
7 Tunossle anropuT™Mbl 00pabOTKU bu6nuoreka [IOK
MacCCHBOB https://m.edsoo.ru/8al7cd60
18 CoptupoBka maccuBa




bubmuoreka [JOK

19 O06paboTka MOTOKA TAHHBIX
https://m.edsoo.ru/8al7d01c
O06o01IeHre U CHCTeMAaTH3aINS
20 3HaHui. KontpoapHas pabora mo bubnuotexa [JOK
teme «Pa3paboTka alropuTMOB U https://m.edsoo.ru/8al7dlca
porpaMm»
o1 Vmupasnenue. Curnan. OOpaTHas bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/8a17d4d6
bubmmoreka [{OK
22 PoGoTtuznpoBanHbie cucTe
THSMPOBAHHBIC CHCTEMBI https://m.edsoo.ru/8al17d602
DOneKTpoHHbIE TaOIUIIBI. THITbI
23 AHHBIX B SYEMKAX JIEKTPOHHOU bubnmorexa [IOK
s P https://m.edsoo.ru/8al17d710
TaOIUIIBI
24 PenaktupoBanue u bubnuoreka [IOK
dhopmaTupoBanue TaOIUIT https://m.edsoo.ru/8al17d832
BcTrpoennbie KIIUU JIJIS1 IOHCKA
P Py 8 bu6mmoreka [IOK
25 MaKCUMyMa, MUHUMYyMa, CYMMBbI U
https://m.edsoo.ru/8a17d990
cpenHero apupmMeTHIECKOTO
26 CopTtupoBka u GuUIbTparus JaHHBIX bubnuorexa [JOK
B BBIJICJICHHOM JMAaIla30HEe https://m.edsoo.ru/8al7db70
7 [TocTpoenne nuarpamMm u rpaduKoB bubmuorexka [JOK
B 3JIEKTPOHHBIX TAOJIUIIAX https://m.edsoo.ru/8al7e08e
)3 OTtHocurenbHast, a0COTIOTHAS U bubnunoreka [JOK
CMeEIlIaHHAas aJapecanus https://m.edsoo.ru/8al7e2b4
29 VYcnoBHBIE BBIYUCIIEHUS B bubnunoreka [JOK
ANEKTPOHHBIX TaOIUIIAX https://m.edsoo.ru/8al7e6ba
30 O6paboTka GonbIIX HAOOPOB bubnmnoreka [JOK

JaHHBIX

https://m.edsoo.ru/8al7e87c




HucnenHoe MOJCIMPOBAHUE B

bubmuoreka [JOK

31 1
ANEKTPOHHBIX TAOJIHIIAX https://m.edsoo.ru/8al7eaca
O06001IeHne 1 cUCTEMaTH3aIUS
. bubnuorexa [JOK
32 3HAHUMU 110 TeMe «DJIEKTPOHHbIE 1
https://m.edsoo.ru/8al7ec3c
TaOIHIIBI»
Pounb nHGOpMATMOHHBIX
. bubnuorexa [JOK
33 TEXHOJIOTUI B pa3BUTUH SKOHOMUKH 1
https://m.edsoo.ru/8al7ed54
MHpa, CTPaHbI, PETHOHA
PesepBubIit ypok. O60011eHIE 1
P P bubmmoreka [IOK
34 cucrematusanus. Mtorooe 1
https://m.edsoo.ru/8al7eebc
MTOBTOPEHHUE
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME




MMPOBEPSEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM

7 KJIACC

OBPA3OBATEJLHOM ITPOT'PAMMBbBI

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMme NpeaAMETHBIC PE3YyJbTaThbl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJ1bHOI71 nporpaMmmMsbl OCHOBHOI'O 001mero oﬁpasonannﬂ

1

[To reme «lludpoBas rpaMOTHOCTH

1.1

[losicHaTe Ha  mpuUMepax CMBICI  TOHATUH  «MHpOpPMAIUL,
«H(POPMAITMOHHBIN MPOIIECC», «00paboTka HHDOPMAITUNY, «XpPAHCHUE
nHpopmauny, «epeaada HHGOpMaLum»

1.2

[IpuBOIUTE IPUMEPHI COBPEMEHHBIX YCTPOMCTB XpaHEHUs U IEepeladu
nH(pOopMaluY, CPAaBHUBATH UX KOJMYECTBEHHbIE XapaKTEPUCTUKHI

1.3

[lomyuats ¥ HCHONB30BaTh HMHPOPMAIMIO O XapaKTEPUCTUKAX
MEePCOHAIBLHOIO KOMIIBIOTEPA U €r0 OCHOBHBIX 3JIEMEHTaxX (Ipoleccop,
omepaTUBHAs MaMsATh, JOJTOBPEMEHHas IMaMATb, YCTPOMCTBA BBOJIA-
BBIBOJIA)

1.4

CoOTHOCUTH XapaKTEPUCTUKHU KOMIBIOTEPA C 33JjauaMi, pelIaeMbIMU C
€ro NOMOIIIbIO

1.5

OpueHTHpOBaThCS B HMEPAPXUUYCCKON CTPYKType (alIoBOM CHCTEMBI
(3anmuchIBaTh TOJIHOE MM (paiiyia (kaTanora), myTh K (aitry (karamory)
10 HWMEIOIIEMYCS ONMHCAHWIO (DAIOBOKH CTPYKTYpPhI HEKOTOPOTO
MH(POPMAITMOHHOTO HOCHUTEJIS)

1.6

PabGortate c (ailioBoli CHCTEMOW MEPCOHAIBHOTO KOMIIBIOTEpPA C
HCIO0JIb30BaHKEM Tpaduueckoro uHTepdeiica: co3naBath (KOMUPOBATH,
nepeMenaTh, NepeuMeHOBBIBATh, YIAIATh U apXUBUPOBATh (hailibl U
KaTajoru, UCIOJIb30BaTh AHTUBUPYCHYIO MPOTpaMMYy)

1.7

Uckate undopmanuio B MHTEepHeTe (B TOM YHCIE MO KIHOYEBBIM
CIIOBaM, IO H300paK€HUI0), KPUTHUECKH OTHOCUTHCS K HalJIeHHOM
nH(poOpMallUK, OCO3HABaTh OIMACHOCTHb JUIsl JIMYHOCTH M 0O0IecTBa
pacrpocTpaHeHUs BpPEAOHOCHOW uH(pOpMalMu, B TOM 4YHCIIE
JKCTPEMHCTCKOTO U TEPPOPUCTHUECKOTO XapaKTepa

1.8

[TonuMaTh CTPYKTYpY a/ipecoB BeO-pecypcoB

1.9

Hcnonp3oBaTh COBPCMCHHBIC CEPBUCHI I/IHTepHeT-KOMMYHI/IKaI_II/Iﬁ

1.10

Cobnronath TpeOoBaHMs 0€30MacHOM SKCIUTyaTallud TEXHUYECKUX
cpeAcTB HMH(OPMAIMOHHBIX M KOMMYHHUKAI[MOHHBIX TEXHOJOTHH,
coOII0IaTh CETEeBOM ATUKET, 6a30Bble HOPMbI MH(POPMALIMOHHON 3TUKU
U TpaBa mpu padoTe ¢ MPUIOKEHUSIMH Ha JIOOBIX YCTPOWCTBaxX U B
WuTepHere, BIOMpaTh O€30MacHbIe CTPATEry MOBEACHUS B CETU

1.11

HpI/IMeHHTL MCTO/bI HpO(I)I/IJIaKTI/IKI/I HCTaTUBHOT'O BJIUAHUA CPCIACTB




I/IH(bOpMaI_H/IOHHBIX U KOMMYHUKAITUOHHBIX TEXHOJIOTHH Ha 310pPOBLC
TI0JIB30BAaTCIIA

ITo Teme «Teoperrueckue 0CHOBBI HH(DOPMATHKID)

2.1

KoaupoBare U neKoAMpOBaTH COOOIICHUS MO 33JaHHBIM IPAaBHUIIAM,
JEMOHCTPUPOBATh TMOHWMAHHE OCHOBHBIX NPUHIIUIIOB KOJHMPOBAHUS
UHPOPMALIUU Pa3IMIHON TPUPOABI (TEKCTOBOM, Tpaduideckoi, ayamo-)

2.2

CpaBHI/IBaTI) JJIMHBI COO6HICHPII>1, 3aIlIMCaHHBIX B Pa3jInuHbIX
anaBuTax, ONMEPUPOBATH CIUHHUIIAMU W3MEpPEHUs] MH()OPMAITMOHHOTO
00BEMA U CKOPOCTHU NEpeaun JaHHBIX

2.3

OneHnBaTh W CpaBHUBATh pa3Mepbl TEKCTOBBIX, T'padUIECKUX,
3BYKOBBIX (ailyioB 1 BU€0(ailioB

[To Teme «MHpOpMAITMOHHBIE TEXHOJIOTHUN

3.1

[IpencraBnsate  pe3ynbTaThl  CBOEW  JNEATEIIBHOCTM B BHJE
CTPYKTYPUPOBAHHBIX WJUTFOCTPUPOBAHHBIX JIOKYMEHTOB,
MYJIbTUMEIUNHBIX TPE3CHTALNN

8 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

1

ITo Teme «TeopeTnveckne 0CHOBBI HHPOPMATHUKI

1.1

IlossicuaTe Ha npuMepax pas3jaudyud MEXKAY MNO3UIHMOHHBIMH H
HCIIO3UMIIMOHHBIMU CUCTEMAaMU CUUCIICHHUA

1.2

3anuchiBaTh M CpaBHUBAThH Ieibie yncia oT 0 go 1024 B pa3nuyuHbIX
MO3UIIMOHHBIX CHUCTEMax CYHCIeHHs (¢ ocHoBaHmsMu 2, 8, 16),
BBITIOJHATH apu(MeTHUYecKre ONepalnu Hajl HUMU

1.3

P ACKPbIBATb CMBICJI MMOHATHH «BBICKA3bIBAHHUC), «(JIOTHYCCKasd
oIcpanus», «JIOTHYCCKOC BbIPAKCHUC)

1.4

3anuChIBaTh JIOTHYECKUE BBIPAKEHUS C UCIIOIb30BAHUEM JIU3bIOHKIINH,
KOHBIOHKIIMM U OTPULAHMS, ONPENENSTh HCTHUHHOCTb JIOTMUECKUX
BBIPAKEHUI, €CIIM U3BECTHBI 3HAYEHUS! UCTUHHOCTH BXOASAIIUX B HETO
NEpEeMEHHBIX, CTPOUTh TaOIMIBl HCTUHHOCTH JUIS JIOTUYECKUX
BBIPAKCHUI

ITo Teme «ANTOpUTMBI U TPOrPAMMHUPOBAHUE

2.1

PackpbiBaTh ~ CMBICI ~ TMOHSTUH  «UCIIOJHUTENbY,  «AJITOPUTM»,
«IIporpamMma», TOHUMas pPa3HUILYy MEeXAy YHOTpeOJIeHHEeM ATUX
TEPMUHOB B OOBIJICHHOH peun U B HHPOpMAaTHKe

2.2

OnuceIBaTh AITOPUTM PCIICHHUA 3aJla4u pa3JIMYHBIMU CHOCO6aMI/I, B
TOM 4YHUCJIC B BUAC OJIOK-CXEMBI




2.3

CocTaBisTh, BBIIOJHATH BPYYHYIO M Ha KOMIIBIOTEPE HECIOXKHBIE
QITOPUTMBI C UCIIOJIb30BAHUEM BETBIICHUN U LIUKIIOB JUIS YIIPaBICHUS
HCIIOJIHUTEISIMU

24

Hcnonp30Barb KOHCTAaHTBI U IIEPEMEHHBIC  PA3JIMYHBIX THIIOB
(4MCOBBIX, JIOTUYECKUX, CHMBOJIbHBIX), @ TaKXe COJEpKallue HX
BBIPa)KCHUS, UCIIOJIb30BaTh OIIEPaTOp IPUCBANBAHMS

2.5

Hcnonp30Bate mpu pa3pabOTKe MpOrpamMM JIOTHYECKHE 3HAYCHUS,
OTIEpAIK U BBIPAKEHUS C HUMU

2.6

AHaJII/ISI/IpOBaTI) HpeIIJIO)KeHHI)IC aJIFOPI/ITMI)I, B TOM YHUCJIC OHpGZ[GJI?[TI),
KaKHe pe3ynLTaTm BO3MO>XHBI HpI/I 3aJaHHOM MHOXECTBC HCXOIHBIX
3HAYEHUI

2.7

Co3maBaTh W OTJ@XHUBATh TMPOTPAaMMBl Ha OJHOM W3 SI3BIKOB
nporpammupoBanus (Python, C++, Ilackanb, Java, C#, lllxosbHbIN
AnroputMuueckuii  S3bIK), peaTu3yroNIue HECIO0XHBIE aJrOPUTMbI
00pabOTKM YHCIIOBBIX JIAHHBIX C HCIOJIb30BAaHUEM IMKJIOB W
BETBJICHUH, B TOM YHCJIE PEATU3YIONINE MPOBEPKY JACTUMOCTH OJHOTO
LIEJI0T0 YHUCIIa Ha JPYroe, IpoBEpKY HATypaJIbHOTO YKCa Ha MPOCTOTY,
BBIJICICHUS TGP U3 HATYPATHHOTO YHCIIA

9 KJIIACCA

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

1

ITo Teme «IludpoBast rpaMOTHOCTHY

1.1

Hcnonb3oBaTh COBpeMEHHbIE HWHTEPHET-CEPBHUCHI (B TOM 4YHCIE
KOMMYHUKAIIUOHHBIE ~CEPBHUCHI, OOJIaYHble XpaHWIUIIA JaHHBIX,
OHJIaH-TIpOrpamMMbl (TEKCTOBbIE M TpaHUuecKkue pelaKkToOpbl, Cpeibl
pa3paboTKu) B yueOHOM U MOBCETHEBHOM IEATEIHHOCTH

1.2

HpI/IBOI[I/ITL IIPpUMCEPLbI HCIIOJIb30BaHUA FGOI/IH(l)OpMaI_II/IOHHLIX
CCPBUCOB, CCPBUCOB TOCYHAAPCTBCHHBIX YCJIYT, 06p830BaTeHLHLIX
CCPBHUCOB I/IHTCpHeTa B y‘IC6HOI>i u HOBCGHHGBHOﬁ ACATCIIbHOCTH

1.3

Hcnonp3oBaTh pa3iuyHble CpPEACTBA 3allUThl OT BPEIOHOCHOTO
IPOrPaMMHOTO OOeCTIeueHus, 3alUIIaTh TEPCOHATBEHYIO HHPOPMAITUIO
OT  HECAHKIIMOHMPOBAHHOTO  JOCTylla U  €ro  MOCIEeACTBHMA
(pasrnaimieHusi, MOJAMEHBI, YTPaThl MTaHHBIX) C Y4ETOM OCHOBHBIX
TEXHOJIOTMYECKMX U COIMAIBbHO-TICUXOJIOTHYECKHX  acCIEeKTOB
UCTIONIb30BaHusl ceTH WHTepHeT (ceTeBass aHOHMMHOCTh, LHU(POBOIA
clell, AayTeHTUYHOCTh CYOBEKTOB M  pPECypcoB,  OMACHOCTh
BpPEIOHOCHOTO KOJa)

1.4

Pacno3HaBaTh MOIBITKH U npeaynpexKaarb BOBJICUCHUC cebs u




OKpPYXAIOIIUX B JIECTPYKTUBHBIE W KPHUMHUHAIbHBIE (DOPMBI CETEBOM
AKTUBHOCTH (B TOM 4YHKCIIe KHOEPOYIUIUHT, (PUIITHHT)

ITo Teme «Teopernueckue 0CHOBBI HH(OPMATUKI»

2.1

PackpbiBaTh ~ CMBICTT  TOHSTHH  «MOJEIB»,  «MOJICIUPOBAHUEY,
ONpeneNsiTh BHABI MOJENEH, OIEHUBATH AaJIeKBaTHOCTh MOJIEIHU
MOJIEITUPYeMOMY OOBEKTY H LIEJISIM MO/ICTTUPOBAHUS

2.2

Hcnons3oBathk rpadbl U aepeBbs I MOJCITUPOBAHUS CHCTEM CETEBOM
U UepapXU4eCKO CTPYKTYphl, HAXOUTh KpaTyaliuii nyTe B rpage

ITo Teme «ANropUTMBI U TPOrPAMMHUPOBAHUE

3.1

Pa30buBarth 3aaun Ha MOJ3a/1a4M, COCTABJIATh, BBIIIOJHATH BPYUHYIO U
Ha KOMIIBIOTEPE HECIOXKHBIE QAITOPUTMBI C  HCIIOJIb30BAHHEM
BETBJICHUH, IUKIIOB W BCIIOMOTATEIIbHBIX AJITOPUTMOB ISl YIPaBJICHUSA
HCIIOJTHUTEISIMU

3.2

CocTaBiiaTh M OTJI@XHUBAaTh MPOTPAMMBl, PEATU3YIOIIME TUIIOBBIE
QITOPUTMBI  00pabOTKM  YMCIOBBIX  IOCJIEOBATEIbHOCTEH WU
OJIHOMEPHBIX YHCIOBBIX MacCHBOB (ITOMCK MaKCHUMYMOB, MUHUMYMOB,
CYMMBI WJIM KOJIMYECTBA 3JIEMEHTOB C 3aJaHHbIMU CBONCTBAaMH) Ha
OJIHOM U3 53bIKOB mporpammupoBanus (Python, C++, Ilackansb, Java,
C#, llIkonbHBINH ANTOPUTMUYECKUHN SI3BIK)

ITo Teme «MHDOPMAITMOHHBIE TEXHOJIOTHI)

4.1

BeiOupare crmoco® mpencTaBiieHUS JAaHHBIX B COOTBETCTBUU C
MOCTaBJICHHOM 3amadeld (TaOJMHIbl, CXeMbl, TpaduKu, AMArpaMMbl) ¢
WCTIOJIb30BAHUEM  COOTBETCTBYIOIIUX  MPOTPAMMHBIX  CPEJICTB
00pabOTKH JaHHBIX

4.2

Hcnonb3oBaTh 3J€KTpOHHBIE TaOMULBI Al 00pabOTKM, aHanmu3a M
BU3YyaJIM3allUM YMCJIOBBIX JAaHHBIX, B TOM 4YHCIE C BBIJICICHUEM
nyarna3oHa TaOMUIBl W YHOPSAAOYMBAHUEM (COPTUPOBKOM) €ro
3JIEMEHTOB

4.3

CoznmaBaTh M NPUMEHATH B AJIEKTPOHHBIX TabmUIax (QopMymnsl AJs
pacuéToB C HMCIOJIb30BAHHEM BCTPOCHHBIX apuPMeTHYeCKUX (yHKIUH
(cymmupoBaHue M TMOACYET 3HAYEHUN, OTBEYAIOIIUX 3a/laHHOMY
YCIIOBUIO, cpeAHee apu(dMeTHdyeckoe, TMOUCK MaKCUMAIbHOTO H
MHUHHMAJILHOT'O 3HaYCHHUs ), aOCOTIOTHON, OTHOCUTEIIbLHOM, CMEIIaHHOM
azpecanuu

4.4

Hcnonp3oBaTh SJICKTPOHHBIC Ta6J'II/II_U>I JJIA YUCJICHHOI'O
MOJCIIMPOBAHUA B IIPOCTHIX 3a/ladax U3 Pa3HbIX ITPEAMCTHBIX oOacreit




7 KJIACC

INPOBEPAEMBIE DJIEMEHTBI COAEP/ KAHUSA

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

Hudposas rpaMOTHOCTD

1.1

Komnbrotep — yHuBepcalibHOE BBIUMCIMTEIBHOE YCTPOICTBO, paboTaroliee 1o
nporpamMmme. TUMBI KOMIIBIOTEPOB: IMEPCOHAIBHBIE KOMIBIOTEPHI, BCTPOEHHBIE
KOMIIBIOTEPBI,  CYNMEPKOMIIBIOTEPHl.  MoOOWIBHBIE  yCcTpoiicTBa.  TexHHKa
0€30MacHOCTH | MpaBuia pabOThl HA KOMITBIOTEPE

1.2

OcHOBHbIE KOMIIOHEHTHI KOMIIbIOTEpAa W HX Ha3HadyeHwe. [Ipomeccop.
OnepatuBHas W JOJTOBpPEMEHHas MaMsTh. YCTpPOIlCTBa BBOJa U BBIBOJA.
CeHCOpHBIN BBOJI, JaTYUKH MOOWJIBHBIX YCTPOWCTB, CPEACTBA OMOMETPHUECKOM
ayTeHTU(UKAUU

1.3

Ucrtopus pa3BuTHs KOMIBIOTEPOB M IporpammHoro obecrneueHus. [lokonenus
KoMrbloTepoB.  CoBpeMEHHblEe  TEHICHIMH  Pa3BUTUS  KOMIIBIOTEPOB.
Cynepkomnbrotepsl. I[lapannensHeie Beruucienus. [lepcoHanbHbIA KOMIIBIOTED.
[Ipouieccop u ero xapakTepUCTUKH (TaKToOBash YacTOTa, pPa3psIHOCTD).
OneparvBHas naMmsaTh. JloaroBpemMeHHas naMsTh. Y CTPOMCTBa BBOJA M BBIBOJA.
OO0BEM XpaHHUMBIX JAHHBIX (ONEpaTHUBHAS MAMATh KOMIBIOTEPA, KECTKUN TUCK U
TBEPJOTEIbHBIM HAKONUTENb, IMOCTOSHHAs NaMATh CMapTPoHA) M CKOPOCTb
JOCTYTIA JUIA Pa3IMYHbIX BUJOB HOCUTENIEH

1.4

[Iporpammuoe  oOecrnieueHue  KommbioTepa. IlpukiagHoe  mporpaMMHOe
obecrnieueHue. Cucremnoe MIPOrpaMMHOE obecrieyeHue. Cucremsl
nporpammupoBanus. [IpaBoBas oxpaHa mporpaMM W JaHHbIX. becruiaTtHbie u
yCIOBHO-0ecTuIaTHbIe TporpaMMbl. CBOOOIHOE MPOrpaMMHOE 00ecrieueHue

1.5

®daiinel 1 nanku (katanoru). Tumbl ¢aitnoB. CBolictBa (aityioB. XapakTepHbIC
pa3mepbl (GaiiJioB pa3jMyYHBIX TUIOB (CTPAaHHWIA TEKCTA, JJICKTPOHHAs KHUTA,
(dhoTorpadusi, 3aUCh IECHHU, BUICOKIIHII, IIOTHOMETPAXHBIN (QUITHM)

1.6

[Mpunnunel  moctpoeHus ¢aitoBbix cuctem. [lonHoe wMs daiina (manku,
karasora). [yt k Qaitny (mamnke, KaTajuory)

1.7

daiinoBelii MeHeKep. PaboTta ¢ (aitnamMu u mankamu (Katajoramu): CO3/IaHHE,
KOIUPOBAaHKE, MEPEMEIICHUE, MEPSUMEHOBAaHNE U ynaylieHue (ailioB M IMarok
(xatanoroB). [louck aiinoB cpeacTBaMu OMEPAITUOHHON CHCTEMBI

1.8

ApXI/IBaI_H/IH JaHHBIX. Mcnioab30BaHue mporpaMmM-apxmuBaTopoB

1.9

KOMHLIOTCpHLIe BHUPYCBI U APYIru€ BPCAOHOCHBIC ITPOTPAMMBI. HpOFpaMMH JJIA
3aIUTHI OT BUPYCOB

1.10

O0benuHeHne koMnbloTepoB B ceTb. Ceth MHTepHeT. BeO-cTpanuna, BeO-cailT.
Crpykrypa azapecoB BeO-pecypcoB. bpaysep. Ilouckossle cucremsl. Ilouck
uHbOpMAIlMK 1O KIIOYEBBIM CJIOBaM M MO u300paxkeHH:o. JloCTOBEPHOCTH
uHpopManuy, noxydyeHHou u3 Murepuera




1.11

CoBpeMeHHbIE CEPBUCHI HHTEPHET-KOMMYHUKAIUN

1.12

CerteBoii 3THKET, 6a30BbIe HOPMBI HH(POPMAITMOHHON 3TUKHU U IMpaBa MpH padoTe
B cetn UnTepHer. Ctpaterun 6ezomacHoro noseneHus B UntepHere

Teopernyeckne 0CHOBBI HHOOPMATHKH

2.1

WNudopmanust — 01HO U3 OCHOBHBIX HOHSATHI COBpeMeHHOH Hayku. MHbopmarms
KaK CBEJICHHs, TpeAHa3HAYCHHBIC ISl BOCTIPHATHS YEIOBEKOM, M MH(OpPMAIUs
KaK JJaHHbIE, KOTOPbIE MOTYT OBbITh 00pabOTaHbl AaBTOMATU3UPOBAHHON CUCTEMOM

2.2

JIMCKPETHOCTh JAaHHBIX. BO3MOXHOCTH ONMUCAHUS HENPEPHIBHBIX OOBEKTOB M
MIPOLIECCOB C MOMOUIBIO JAUCKPETHBIX JaHHBIX. MHpOpMalMoHHbIE MPOLECCHl —
MIPOLIECCHI, CBA3AHHBIE C XpaHEHUEM, peoOpa30BaHUEM U Nepelauei JaHHBIX

2.3

CumBoin. Andasut. MouHocTs andaButa. PazHooOpasue s3bIKOB U aja(aBUTOB.
EcrectBennbie u (opmanbHble s3bIKH. AJ(aBUT TEKCTOB Ha PYCCKOM S3BIKE.
JBonunslii andasur. KoanuecTBo BCEBO3MOMKHBIX CJIOB (KOJOBBIX KOMOWHAIIHIA)
(ukcupoBaHHOW JUIMHBI B JBOMYHOM aidasute. I[IpeoOpazoBanue mr000TO
andasura K qBoMYHOMY. KOJIMUECTBO paszianuHBIX CIOB (UKCHPOBAHHOM JUTMHBI B
andaBuTe ONpeneIEHHON MOIITHOCTH

2.4

KonupoBanue cuMBOJIOB OJJHOTO apaBUTA C TIOMOIIBIO KOJOBBIX CJIIOB B IPYTOM
andaBuTe, KOJIOBas TaOIHIIA, IEKOTUPOBAHUE

2.5

JBonunbiii kox. IlpencraBieHue MOaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B
JTBOUYHOM ayipaBuTE

2.6

Nudopmanronsblii 00béM JaHHBIX. BUT — MUHMMAaNbHas €IUHHIIA KOJHYECTBA
nH(pOpManuK — ABOUYHBIN pa3psia. baitt, kunobaiT, merabaiT, rurabanT

2.7

CkopocTh Tepenaud JaHHBIX. EAWHUIBI CKOPOCTH Tepenadydl  JTaHHBIX.
Hckaxxenune nHbopMaruu npu rnepeaade

2.8

KoaupoBanue texcroB. PaBHoMepHbiii koa. HepaBHOMepHbI koa. KogupoBka
ASCII. Bocemubutneie komupoBku. Ilonstue o xomupoBkax UNICODE.
JlexonupoBaHnue  COOOIIEHWH C  HCIOJIb30BAaHUEM  PaBHOMEPHOTO U
HepaBHOMepHOro koAa. MHdopmannonusiii 00bEM TekcTa

2.9

OOmiee mpencraBieHHe O MUPPOBOM NPEACTABICHUHM AayAUOBU3YaIbHBIX U
JpYrUX HENpephIBHbIX JaHHbIX. KoaupoBanuwe unBera. L[BeToBble MOmenu.
Monens RGB. I'my6una xoaupoBanus. [lanutpa

2.10

PactpoBoe M BekTOpHOE TmpencTaBiieHHe u300pakeHui. I[lukcens. OreHka
uHpopManmoHHoro  o0béMa  TrpadUUYEeCKHUX  JaHHBIX i1 PacTPOBOTO
U300paKeHUs

2.11

KO,Z[I/IpOBaHI/Ie 3BYKa. Pa3p$II[HOCTB N YaCToTa HAUCKPCTHU3ALUH. KonunuectBo
KaHaJIOB 3aIliCH. OI_ICHKa KOJIMYCCTBCHHBIX IIApaMCTPOB, CBA3AHHBIX C
IMPEACTABJIICHUEM U XpPaHCHUEM 3BYKOBBIX (I)aﬁHOB

WHpopmaliMoHHbIE TEXHOJIOTHH

3.1

TekcToBBIE TOKYMEHTHI U UX CTPYKTYpHBIE 2JI€MEHTHI (CTpaHuIla, ab3all, CTpoKa,
CJIOBO, CHMBOI)




3.2

TekcToBbIll  IIpoLlECCOP — HMHCTPYMEHT CO3JaHMs, PEIAKTHPOBAHMUS W
(dopmaTtupoBanus TekcToB. [IpaBuna Habopa TEeKCTa

33

PenaktupoBanue Ttekcra. CBoiictBa cumBoioB. Upudrt. Tumsr mpudron
(pyOsienble, c 3aceykam#, MOHOIIMpPHHHBIE). [lomyKupHOEe M KypCHBHOE
HauepTanue. CBoiicTBa ab3aleB: rpaHULbl, a03alHbIl OTCTYyN, HHTEpBa,
BeIpaBHHBaHKHEe. CTHIIEBOE (hOpMATHPOBAHHE

34

CrpykrypupoBanue UWHPOpMAIMU C  TOMOIIBIO CHUCKOB W  TaOIuIL.
MHuoroypoBHeBbie cicKU. JloOaBieHre Ta0InIl B TEKCTOBBIE IOKYMEHTHI

3.5

BcraBka m300paskeHHMI B TEKCTOBbIE JOKYMeHTHI. OOTekaHune H300paKeHHA
TEeKCTOM. BKiItoueHne B TEKCTOBBIN JOKYMEHT IuarpaMM U GopMyi

3.6

[Tapamerpsl cTpaHulbl, HyMmepamnusi cTpaHull. JloOaBieHue B JOKYMEHT
KOJIOHTHUTYJIOB, CCBIJIOK

3.7

IIpoBepka mpaBonmcanus. PaccrtaHoBka mnepeHOCOB. I'0J0COBOM BBOJA TEKCTA.
OnTnueckoe pacrno3HaBanue Tekcra. KommnbrotepHslil nepeBoa. McnonszoBanue
cepBucOB ceTu HTepHeT aiist 00pabOTKH TEeKCTa

3.8

3HaKOMCTBO €  TrpaUuecKUMU  peAakTopamMH. PacTpoBble  PUCYHKH.
Hcnonb3oBanue rpaduyeckux NpUMUTHBOB

3.9

Oneparu  peakTUPOBaHUS TpapUUECKMX OOBEKTOB, B TOM YHCIIE ITU(PPOBBIX
dotorpadmii: m3MeHeHHEe pazMepa, oOpe3Ka, IMOBOPOT, OTpaKEHHWe, padoTa C
obOnactsimMu  (BbIZIENICHUE, KOTIMPOBAHME, 3aJIUBKA IIBETOM), KOPPEKIMsS IIBETA,
SPKOCTHU ¥ KOHTPACTHOCTH

3.10

Bextopnas rpaduka. Co3maHue BEKTOPHBIX PHCYHKOB  BCTPOCHHBIMHU
CpPEICTBAaMHU TEKCTOBOTO MpOILIECCOpa WM APYrUX HporpamMMm (MPHIIOKEHUM).
JloGaBneHre BEKTOPHBIX PUCYHKOB B IOKYMEHTHI

3.11

[ToaroroBka MyJbTUMEIUUHBIX mpe3eHTanmi. Crnaiin. JloOaBieHue Ha ciaia
TeKCTa 1 n300paxkeHni. PaboTa ¢ HECKOJIBKIMU ClIaliIaMu

3.12

JloGaBiieHre Ha claii ayTMOBU3YyaIbHBIX JaHHBIX. AHUMaIus. [ unepcchuiku

8 KVIACC

Kon

IIpoBepsieMblii 3JIeMeHT coepKAHUS

1

TeopeTndeckre 0CHOBBI HHPOPMATHKU

1.1

Heno3uunonHele ¥ NO3ULIMOHHBIE CUCTEMBI cuMcieHus. AndaBut. OcHOBaHUE.
PazpépHyras ¢opma 3anucu uncna. IlepeBoa B AECATUUHYIO CHCTEMY YHCEIl,
3alMCAaHHBIX B JPYTUX CUCTEMAX CUMCIICHUS

1.2

Pumckas cuctemMa CUHCICHHS

1.3

JIBonuHas cuctema cuucieHus. Ilepesos nensix uncen B npeaenax ot 0 go 1024
B JIBOMYHYIO CUCTEMY cuuciieHus. BocbMmepuuHas cuctema cuncienus. [lepeson
YyHhCell U3 BOCBMEPUYHON CHCTEMBI B JBOWYHYIO U JECATHYHYIO CHCTEMBI U
oOparHo. IllectHammarepuuHast cucrema cuucienus. IlepeBox uymcen wu3




[IECTHAAATEPUYHON CHUCTEMbl B JBOMYHYIO, BOCBMEPHUYHYIO M JIECITUYHYIO
CHCTEMBI U 00paTHO

1.4

ApupmeTrnueckre onepay B JBOUYHON CUCTEME CUMCIICHUS

1.5

Jlormueckue  BbICKa3biBaHWA.  Jlormueckue  3HAYEHUsS  BBICKA3bIBAHUM.
DNeMEHTapHbIE M COCTaBHbIE BBICKA3bIBaHMS. JlorMueckue oOrnepanuu: «m»
(KOHBIOHKITUS, JIOTUYECKOE YMHOXKEHHE), «WIN» (IU3BIOHKIHUS, JIOTHYECKOE
CIIOKEHHUE), «He» (Moruyeckoe otpunanue). [I[puopurer JIOrHu4ecKux omeparmii.
OrmpeneneHre HWCTUHHOCTH COCTAaBHOTO  BBICKA3bIBaHUS TIPU  HM3BECTHBIX
3HAYEHHSIX UCTUHHOCTHU BXO/ISIINX B HETO AJIEMEHTAPHBIX BBICKA3bIBAHUM

1.6

Jlornueckue BeipaxkeHus. [IpaBuia 3anucu ornyeckux BolpakeHuil. [locrpoenue
TaOIMLl ICTUHHOCTH JIOTUYECKUX BBIPAKEHUH

1.7

Jlornueckue 3neMeHThI. 3HAKOMCTBO € JIOTHYSCKUMH OCHOBAaMM KOMIIBIOTECpa

ANropUTMBI ¥ IPOrPAMMHPOBAHHE

2.1

[lonarne anropurma. McnomHuTenn aiaropuTMOB. AJNTOPUTM Kak IUIaH
YIPABJICHHS UCTIOJIHUTEIIEM

2.2

CgoiictBa anroputma. CrnocoObl 3amucu alropuT™a (CIOBECHBIH, B BUiEe OJIOK-
CXEMBI, porpamMmma)

2.3

AnropuTMHuYecKue KOHCTPYKUMH. KOHCTpykius «ciienoBanue». JIMHEWHBIN
anroput™M.  OrpaHM4eHHOCTh  JIMHEHHBIX  QJITOPUTMOB:  HEBO3MOXXHOCTH
MPEAYCMOTPETH 3aBUCUMOCTD MOCJIEIOBATEILHOCTH BBITOJIHIEMBIX JEHCTBUNA OT
HCXOJIHBIX JTaHHBIX
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KoHcrpykiusi «BeTBieHue»: mojHas U HemodHas ¢GopMbl. BeimonHenue u
HEBBINIOJIHEHHE YCIOBUS (MCTUHHOCTD M JIOXKHOCTh BbICKa3biBaHUs). [IpocThie u
COCTaBHBIE YCIIOBUSA

2.5

KOHCTPYKHI/ISI «IMOBTOPCHHUEC»: HUKIBLI C 3aJaHHBIM YHUCIOM HOBTOpCHHfI, C
YCJIIOBHUEM BBIINIOJIHCHUA, C HepeMeHHOfI OUKJIa

2.6

Pa3pabotka mns (opmanbHOr0 HMCHOJHUTENS AITOPUTMA, HPHUBOIIIETO K
TpeOyeMOMy pe3ylbTaTy INpU KOHKPETHBIX HCXOJIHBIX JaHHBIX. Pa3paboTka
HECJIOKHBIX QJITOPUTMOB C HCIOJIb30BAHWEM IIMKIOB M BETBJICHHM JUIS
yrnpaBiaeHus: (GOpMaIbHBIMA HWCHOJHUTENSAMHU. BbIMOIHEHHE aIropuTMOB
BPY4YHYIO U Ha KoMIbloTepe. CUHTaKCUYECKUE U JIoThdeckre omuoku. OTKa3bl

2.7

A3k mporpammupoBanusi  (Python, C++, Java, C#, IlkonbHbIii
Anroputmuueckuit  f3pik). CucremMa NporpaMMHpPOBAHUS: PEAAKTOP TEKCTa
porpamm, TPAHCIATOP, OTIIATIUK

2.8

HepeMeHHaﬁ: THUII, WM, 3HA4YCHHC. I_IGJ'ILIC, BCIICCTBCHHBIC W CHMBOJIBHBIC
TNICPEMCHHLIC

2.9

OnepaTop IpucBarvBaHUA. ApI/I(I)MCTI/I‘IeCKI/Ie BBIPAKCHUA HW TIOPAAOK HX
BBIYHCIICHHUA. OnepauHH C IOCJIBIMHU YUCJIaMU. ONCIOYUCICHHOC ACJICHUC, OCTATOK
OT ACJICHUA. HpOBepKa ACIIUMOCTH OJHOI'O IECJIOTO YHCyia Ha APYroc

2.10

BerBaennsa. CocraBHBIC YyCJI0BUsA (SaHI/ICB JOTHUYCCKUX BLIpa)KeHI/Iﬁ Ha
HU3Yy4aCMOM A3BIKC HpOFpaMMI/IpOBaHI/ISI). Haxoxnaenue MHUHUMYMa U MakKCUMyMa




13 IBYX, TPEX U YETBIPEX Yucell. Pemenre kBaapaTHOrO ypaBHEHUS, UMEIOLIETO
BEILIECTBEHHBIE KOPHU

2.11

I[I/IaHOFOBaSI OTJIaJKa MporpaMM: MomaroBO€ BbIIIOJIHCHHUE, ITPOCMOTP 3HAYCHHUI
BCJIMYHMH, OTJI&I[O‘IHLIﬁ BBIBOJ, BbI60p TOYKH OCTAaHOBA

2.12

Hukn ¢ ycnoBuem. Anroput™ EBKima aist HAX0XKACHUST HAaUOOJIBIIEro 00IIero
JETUTENS IBYX HATypaJbHBIX uncell. Pa3OueHne 3amucu HaTypaabHOTO YMCIIA B
MO3UIIMOHHON CHUCTEME C OCHOBaHMEM, MEHBIIUM WM paBHeIM 10, Ha
OTJIEeNbHBIC TIH(PHI

2.13

Hukn ¢ nepeMeHHONW. ANTOPUTMBI IPOBEPKHU JIEIMMOCTH OJJHOTO LIEJIOr0 4YHcia
Ha Jpyroe, MpOBEPKU HATYPaJIbHOTO YKCia Ha IPOCTOTY

2.14

OO6paboTka CHUMBOJBHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) IEPEMEHHBIE.
[TocumBonbHast oOpaboTka cTpok. [lomcy€r 9acTOThl MOSIBIEHHUS CHUMBOJIA B
ctpoke. Berpoennsie GyHKIMU 1151 00pabOTKH CTPOK

2.15

Omnpenenenre BO3MOXKHBIX PE3yJIbTaTOB pabOTHl alropuTMa IpU 3aJaHHOM
MHO>KECTBE BXOJHBIX JaHHBIX, ONpPEAEJICHHE BO3MOKHBIX BXOJHBIX JaHHBIX,
MPUBOIALIUX K TAHHOMY pE3yJIbTaTy

9 KJIACC

Kon

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

1

[udpoas rpaMOTHOCTH

1.1

I'moGanmsnast cerp Wutepuer. IP-agpeca y3noB. CereBoe XpaHEHHWE JaHHBIX.
MeTtoapl MHIMBUAYAILHOTO U KOJIJIEKTUBHOTO pa3MellleHusl HOBOM nH(popMaluu B
Wurepnere. bonbiiue naHHble (MHTEpHET-JaHHbBIE, B YaCTHOCTH JaHHBIC
COLIMANIbHBIX CETeil)

1.2

[Tonsatue 00 wuHpOpManMOHHOW 0€30MacHOCTH. YTPO3bl HHPOPMAITMOHHOM
0€30MacHOCTH U paboTe B II100ATBHOM CETH U METOAbl MPOTUBOACHCTBUS UM.
[IpaBuna Ge3omacHOW ayTeHTH(UKAMK. 3aliuTa JUYHOW MH(OpPMAIMU B CETH
WNurtepuer. besomacHele  cTpareruu moBedeHHss B ceTh  VIHTepHeT.
[IpenynpexaeHue BOBIEYEHHUS B JECTPYKTUBHBIE U KPUMHHAIbHBIE (DOPMBI
CETEeBOM aKTUBHOCTH (KHOEpOYIITHHT, (GUITHHT U Apyrre GopmbI)

1.3

Bunpr nestensHocTH B MHTepHeTe. MHTEpHET-CepBHCH: KOMMYHUKAIIMOHHBIC
CEepBHCHI (TIOYTOBas CIIy)kK0a, BUICO-KOH(PEPEHII-CBSI3b U JPYTrHe), CIPaBOYHBIC
CIIy’KObl (KapThl, paclucaHus M JPyrue), IOHCKOBBIE CIYXOBbI, CIyXOBbI
OOHOBIIEHHMSI TPOrpPaMMHOr0 obecredeHus: M Jpyrue ciayxobl. CepBUCHI
rocyJapcTBeHHbIX  ycnyr. OOmaynble XpaHuiauina jgaHHbIX.  Cpenctsa
COBMECTHOM  pa3paboTku J0KyMeHTOB (oHmaiiH-o¢wucsl). IIporpammuoe
o0ecrieyeHMe Kak BeO-cepBHMC: OHJIAIHOBBIE TEKCTOBbIE M Trpaduueckue
PEeNaKkTOpHl, Cpebl pa3paboTKH MPOrpamMm

Teopernueckre 0CHOBBI HHYOPMATHKH

2.1

Mopensb. 33[[&111/1, pemracMbIC € TTOMOMIBIO MOACIUPOBAHUA. KJ'IaCCI/I(I)I/IKaI_II/II/I




Mojeneld. MartepuanbHple  (HaTypHble) W HMH()OPMAIMOHHBIE  MOJEIIH.
HenpepsiBHble n guckperHele Mognenu. Mmurtanuonnsle moxaenu. Hrposbie
Mozenu. OleHKa COOTBETCTBUS MOJICNIM MOJCIHPYEMOMY OOBEKTY U LENAM
MOJEITUPOBAHUS

2.2

Tabnuunbie mogenu. Talnuma Kak NpeacTaBieHUue OTHOIIECHUS

2.3

ba3pl nmannbix. OTOOp B TaldMIE CTPOK, YIOBIETBOPSIOLUIMX 3aJaHHOMY
YCIOBHIO

24

I'pad. Bepmmna, pebpo, myts. OpHEHTHpOBAHHBIE W HEOPUCHTHPOBAHHBIC
rpader. nmua (Bec) pebpa. Becomas marpuma rpada. [JnwHa mytan Mexmy
BepmrHaMmu rpada. Ilouck ontumanbHoro nyta B rpade. HauanpHas BepiinHa
(MCTOYHMK) ¥ KOHEYHas BepliMHa (CTOK) B OpPUEHTHUPOBAHHOM Trpade.
Borunicnenue konmyecTBa myTel B HalpaBJICHHOM allUKINYECKOM rpade

2.5

HepeBo. Kopens, Bepmmna (y3en), jquct, pedpo (ayra) aepeBa. Bricota aepesa.
Ionnepeso. Ilpumepsl wucnonb3oBaHusi JAepeBbeB. llepebop BapwaHTOB C
MIOMOIIBIO JIepeBa

2.6

[TonsiTue MaremMaTH4ecKOW MOJENW. 3aJadd, penlaeMble C  MOMOIIbIO
MaTeMaTHIEeCKOTO (KOMITBIOTEPHOTO) MO/JIETTUPOBAHHSL. OTtanuane
MaTe€MaTHYeCKOM MOJENM OT HATypHOM MOJEIM U OT  CJIOBECHOTO
(JIuTepaTypHOTO) OMUCAHUS 0ObEKTA

2.7

Oranbl KOMIBIOTEPHOTO MOJEIMPOBAHUS: IIOCTAHOBKA 3a/ayM, MOCTPOEHUE
MaTeMaTH4eCKOW  MOJenH, MporpaMMHas — peaju3anusi, TECTUPOBAHUE,
MIPOBEJICHUE KOMIIBIOTEPHOTO OJKCIEpPUMEHTAa, aHaJu3 €ro pe3yibTaToB,
YTOYHEHHE MOJENN

ANTOpPUTMBI ¥ IPOTrPAMMHPOBaHHE

3.1

Pazouenue 3aJa4d Ha IoJA3aaadH. CocraBnenue AJIrOpUTMOB M IIpOrpaMm C
HCIIOJIB30BAHHUEM BCTBJ'IGHHﬁ, IUKJIOB M BCIIOMOIaTCJIbHBIX aJII'OPUTMOB IJId
YIIpaBJICHUA UCIIOJIHUTCIEM HUIIN APYTUMHA UCIIOJTHUTCIIAMU

3.2

Tabmuunbie BenuuuHbl (MaccuBbl). OmgHOMepHBIE MaccuBbl. COCTaBIICHHE H
OTJIaIKa TPOrpaMM, PEATM3YIOIIMX THIIOBBIE  AJITOPUTMBI  00OpabOTKH
OJIHOMEPHBIX YHCJIOBBIX MACCHBOB, Ha OJHOM M3 S3BIKOB IIPOrPAMMHUPOBAHMS
(Python, C++, Ilackanb, Java, C#, llkonbHblii AnropurMuyeckuii S3bIK):
3aMoJHeHHE YHCIOBOTO MAacCHBa CIIy4yallHBIMM YHCIAMHU, B COOTBETCTBUU C
dbopmynoit wiu myTéM BBOJA YMCEN, HAXOXKJICHHE CYMMBI 3JIEMEHTOB MacCHBa,
JUHEHHBIN OUCK 33IAaHHOT0 3HAYCHUS B MAaCCHBE, ITOJICYET SJICMEHTOB MaCcCHBa,
VIOBIIETBOPSAIOIIUX  33JJaHHOMY  YCJIOBHUIO, HAXO0XJIEHHE MHHUMAaJIbHOTO
(MakcuManbHOTO) 2NeMeHTa MaccuBa. COpTUPOBKa MaccuBa

33

O6pa60TKa IIOTOKAa MaHHBIX: BBIYUCIICHHUC KOJMYECTBA, CYMMBI, CPCIHETO
apI/I(I)MeTI/I‘{eCKOl"O, MHHHMAJIBHOI'O W MAaKCUMAaJIbHOI'O 3HA4YCHHUA 3J3JICMCHTOB
IMOCJICA0BATCIIbHOCTHU, YAOBJIICTBOPAOIMIUX 3aJaHHOMY YCJIOBHIO
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Vnpasnenue. Curnan. O6paTtHas cBs3b. [lonydeHue cUrHajoB OT IM(POBBIX
JaTYUKOB (KacaHUs, pAacCTOSHUS, CBeTa, 3Byka U jpyroro). Ilpumepsr
UCIONb30BAHUSl MNPUHIMMNA OOpaTHOM CBA3M B CHCTEMax YIpPaBICHUS




TEXHUYECKUMHU YCTPOMCTBaMH, B TOM uucie B poOoToTexHuke. llpumepsr
POOOTHU3UPOBAHHBIX CUCTEM (CHCTEMA YIPABJICHUS JBM)KEHUEM B TPAHCIIOPTHOM
CHCTEME, CBapO4Has JIMHUSA AaBTO3aBOJA, ABTOMATU3UPOBAHHOE YIIPABJICHUE
OTOIUIEHMEM JIOMa, aBTOHOMHAasi CHCTEMa YIPaBJIEHHUS TPaHCIOPTHBIM
CPEICTBOM U JPYTrue€ CUCTEMBI)

WNudopmanioHHbIE TEXHOJIOTHH

4.1

[TonsiTne 00 AMEKTPOHHBIX TAaOMMIAX. THUNBI TaHHBIX B SYEHKAX AIIEKTPOHHON
tabmuibl. PenaktupoBanue u popmatupoBanue tadnuil. Berpoennsie GyHKIMMU
JUIS. TIONCKAa MaKCHMyMa, MUHHUMYMa, CyMMBI U CPEIHEro apu(pMeTHdecKoro.
CoptupoBka JaHHBIX B BBIJIEJIEHHOM Juana3oHe. IloctpoeHue nuarpamm
(rucrorpamma, Kpyromas AuarpamMma, TodeyHas auarpamma). Beibop Ttuma
JarpamMmsl

4.2

[IpeobpazoBanue dopmyn mpu kKonupoBaHuu. OTHOCUTENbHAs, aOCOMIOTHAS U
CMeIIaHHas aapecanus

4.3

VYcioBHbIE BBIUMCICHUS B JEKTPOHHBIX Tabiuuax. CyMMHUpOBaHUE U MOACUYET
3HAYECHHM, OTBEYAIONINX 3aJaHHOMY yciaoBur. OO0paboTka OOJBIIMX HAOOPOB
JaHHBIX. Yuciaennoe MOJZCIINPOBAHUC B DJICKTPOHHBIX Ta6n1/1uax

4.4

Ponp mH(bOpMalMOHHBIX TEXHOJOTHH B Pa3BUTHUM 3KOHOMHUKH MHpa, CTPaHBI,
pernona. OTkpeITEIe 0Opa3oBaTenbHBIE pecypchl. [Ipodeccuu, cBs3aHHBIE C
nHpopMaTUKOM ¥  WHGPOPMAINMOHHBIMUA  TEXHOJIOTHSMHU:  BeO-Iu3aitHep,
MPOrPaMMHCT,  Pa3padOTYMK  MOOMIIBHBIX  NPUIOKECHHUH, TECTUPOBIIHK,
APXHUTEKTOpP MPOTPAMMHOTO OOECTICUCHHS, CIEIHAINCT [0 aHAIN3y TaHHBIX,
CHCTEMHBIN aIMUHUCTPATOP




ITPOBEPAEMBIE HA OI'D ITO UH®POPMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM ITPOT'PAMMBbBI
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM

NpoBepPsIeMoro 0a30BOr0 YPOBHSI 0CBOEHHsI OCHOBHOI 00pa3oBaTe/1bHOIi

TpeOoBaHuUs NporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC
1 3HaTh (MOHUMATBH)

BnageHue OCHOBHBIMM MOHATUSAMHU: HMHpOpManus, Iepeaaya,
XpaHeHue U 00paboTka MHPOPMAIMH, aNTOPUTM, MOJEIb, ITUPPOBOI

1.1
NPOAYKT MW WX HCIHOJIb30BaHUE [UJII  pelieHusT Y4eOHBIX U
MPaKTUYECKHUX 3a/1a4

1.2 Brnanenne TmOHATHSIMH: BBICKa3bIBaHHE, JIOTHUYECKasl OTeparus,
JIOTUYECKOE BBIPAKEHUE

2 Ymers

21 YMeHune omnepupoBaTh €IWHUIIAMH H3MEPEHHS HHGOPMAIIMOHHOTO

00bEMa M CKOPOCTH TIEpeIavul JAHHBIX

YMeHue 3anuchiBaTh M CpaBHHMBATh Lesble yucina ot 0 go 1024 B
2.2 Pa3IUYHBIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHHUS C OCHOBAaHUAMH 2, &,
16, BBITIOTHATH apUPMETHICCKUE OTIEPAIIUH HAJl HUMU

YMeHue KoaupoBaTh M JACKOJIUPOBATH COOOILIEHHS IO 33JaHHBIM
23 MpaBWiiaM; [OHUMAHUE OCHOBHBIX MPUHLHUIOB  KOIAUPOBAHUS
nH(pOpMaLIUU PA3IUYHON MIPUPOJIBI: TEKCTOBOH, rpaduyeckoil, ayamo

VYMeHnne 3almmchIBaTh JIOTHYECKHUE BBIPAXCHUA C HCIIOJIB30BaHHUEM
JU3BIOHKIMHY, KOHBIOHKIHWKU KW OTPULIAHHA, OIPEACIATH HCTHUHHOCTH
2.4 JJOTHYCCKUX BBIan(@HHﬁ, €CJIM HU3BCCTHBI 3HAUYCHUSA HNCTHHHOCTH
BXOOAIIUX B HETO INEPEMEHHBIX, CTPOUTH Ta6J'II/IHBI HCTHHHOCTHU JIA
JOTMYCCKHUX BLIpa)KeHI/Iﬁ; 3alIMCbIBATL JIOTUYCCKUC BBIPAXKCHUA Ha
HU3Yy41aCMOM A3BbIKC ITPOrpaMMUPOBAHUA

YMeHHe COCTaBIIATh, BBIIOJHATH BPYYHYHO M Ha KOMIIBIOTEPE
HECJIO)KHBIE  NTOPUTMBbI  JJI1  YOPABJICHUS  UCIOIHUTEISIMU
(Yepenamika, YepTéxHUK U JApYyrue); co3gaBaTh U OTJIAKUBATH
MPOrpaMMbI Ha OJHOM M3 S3bIKOB mporpammupoBanus (Python, C++,
[Mackans, Java, C#, IlkonpHbli AnropUTMHUYECKUN  SI3BIK),
25 pean3yIOIIUe HECIOXKHBIE allTOPUTMBI 00PaOOTKH YUCIOBBIX JaHHBIX
C HCIIOJIb30BAaHHWEM IIMKJIOB M BETBJICHUH; YMEHHE pa30uBaTh 3aauu
Ha N0A3a7a4i, UCI0JIb30BaTh KOHCTAHThI, IEPEMEHHBIE U BBIPAKEHUS
pPa3NUYHBIX ~ THUNOB  (YHCIOBBIX, JIOTHYECKHX, CHMBOJBHBIX);
AQHAIM3UPOBATh MPEAJIOKEHHBIM  aJTOPUTM, ONpPEAENsTh, KaKue
pe3ynabTaThl BO3MOXHBI MpPU 33JaHHOM MHOXECTBE HMCXOIHBIX
3HAYEHUH




2.6

YMeHue 3amucaTb Ha H3y4aeMOM  SI3BIKE IIPOIPaMMMPOBAHMS
QJITOPUTMBI IIPOBEPKH ACIUMOCTU OJHOTO LEJIOr0 4MCila Ha APYroe,
MPOBEPKH HATYypaJIbHOTO YHCIa Ha HPOCTOTY, BBIACNCHHS LUp H3
HAaTypaJIbHOI'O 4YHUCJA, IOUCK MAaKCUMyMOB, MHHHUMYMOB, CYMMBI
YHMCIIOBOM IOCIIEI0BATEIbHOCTH

2.7

Bilanenue ymeHHeM OpHEHTHPOBATHCA B HEPAPXUUYECKOU CTPYKType
(aitioBoii cucTeMbl, paboTaTh ¢ (aIOBON CUCTEMON MEPCOHATBLHOTO
KOMIIBIOTEpa C HCIOJb30BaHHEM rpadudeckoro wuHrepdeiica, a
MMEHHO: C03/1aBaTh, KONHPOBaTh, IE€PEMEIATh, E€PEUMEHOBHIBATD,
yIaJIsATh U ApXUBUPOBATH (ailsibl U KaTajaoru

2.8

Brnanenne yMeHHUsMU W HaBBIKAMHU MCTIOJIB30BaHUS HH(POPMAITMOHHBIX
U KOMMYHHKAIIMOHHBIX TEXHOJIOTWH JJIs TIOMCKA, XpaHEHWUS,
00paboTKHU U MepeAayu 1 aHaJIu3a Pa3IMYHbIX BUI0B HH(OpMALIUN

2.9

YMeHue BrIOUpaTh Croco0 MpeICTaBIeHUs JaHHBIX B COOTBETCTBUU C
MOCTaBJIEHHOM 3ajaueil (TaOnuibl, cXeMbl, rpaQuKH, AUArpaMMBbl) C
WCTIOJIb30BAHUEM  COOTBETCTBYIOIIUX  MPOTPAMMHBIX  CPEJCTB
00paboOTKN JaHHBIX

2.10

Ymenue ¢GopmanuzoBaTh U CTPYKTYypUpOBaTh  HMH(OpMAIHIO,
WCTIONB3YSl DJEKTPOHHBIE Tabmuipbl i1 oOpaboTKH, aHaimu3a |
BHU3yalM3allMM YHCJIOBBIX JaHHBIX, B TOM UYHCIE C BbIACICHHEM
IUana3oHa TaONMMIBI W YHOPSIOYMBAHUEM (COPTHPOBKOM) €ro
3JIEMEHTOB; YMEHHUE MPUMEHSATH B 3JIEKTPOHHBIX Tabmunax (Gpopmyss
JUIs  pacdy€ToB C  HUCIOJB30BAaHHEM  BCTPOEHHBIX  (YHKIUH,
a0COJIIOTHOW, OTHOCUTEIHPHOM, CMEIIAaHHOW aj[pecaliiy; UCII0Ih30BaTh
AJIEKTPOHHBIEC TAOJIUILIBI U1 YUCICHHOTO MOJEIUPOBAHUS B MPOCTHIX
3a/layax U3 pa3HbIX MPEIMETHBIX 00IacTeit




IIEPEYHEHD 2JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMbIX HA OI'D

IO TH®POPMATUKE

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

Hudposas rpaMOTHOCTD

1.1

@aiinel 1 nanku (katamoru). [IpuHOMIBI mocTpoeHus (HAMIOBBIX CHUCTEM.
[Momuoe nms ¢aitna (manku). [lyts k daiiny (manke). Pabora ¢ daiinamu n
KaTajoraMu CpeJCTBaMH OINEPAallMOHHOW CHCTEMbI: CO3JaHME, KOUPOBAaHUE,
nepeMelleHue, IepenMeHOBaHle U yajaeHue ¢ailyioB U mamnok (KaTajoros).
Tunsl ¢aitnoB. CpoiictBa (aiinos. Paitnoseiii MeHemxkep. Ilonck ¢aiinos
CPEICTBAaMU OIEPAIMIOHHON CHCTEMBI

1.2

O6benunenne KoMIboTepoB B ceTh. Cetb MuTepHer. Beb-cTpanuia, BeO-
cant. CTpykTypa aapecoB BeO-pecypcoB. bpaysep. IlouckoBbie CHUCTEMBI.
[Touck wHdopManuu 1O KIOYEBBIM CJIOBaM M MO H300pa)KeHHIO.
HoctoBepHocTh nHbOpMaIH, oryaeHHon n3 Muatepuera. [P-anpeca y3i08B.
CeteBo€ XpaHEHHE TaHHBIX

TeopeTnueckre 0CHOBBI HHPOPMATHKU

2.1

JIMCKPETHOCTh JTaHHBIX. BO3MOXHOCTH ONTUCAHUS HEMPEPHIBHBIX 00BEKTOB U
MIPOLIECCOB C MOMOIIBIO JUCKPETHBIX JAHHBIX.

CumBout. Andasut. MomtHocTh andasurta. J{Bonunsiii andasur. KommuectBo
BCEBO3MOXHBIX CJIOB (KOJOBBIX KOMOWHaIMWi) (UKCUPOBAHHOW JUITMHBI B
nBonyHoM andasute. IIpeoOpaszoBanue m060ro andaBuTa K ITBOUYHOMY.
KonuuectBo pa3nuyHblXx cIOB  (UKCUPOBAHHON JIUHBI B ajdaBuTe
onpeaenEHHON MOIIIHOCTH.

KoaupoBanue cuMBOJIOB 0AHOTO anaBUTa C MOMOMIbIO KOJOBBIX CJIOB B
npyrom andasute, KojoBas Tabmuna, AekoxupoBanue. KomaupoBanue
TekcToB. PaBHOMepHbIli kon. HepaBHomepnsiii koa. Kommposka ASCII.
BocbmubOutHeie  koaupoBku. llomstme o  koampoBkax UNICODE.
JlexonupoBaHue COOOLIEHUH C  HCHOJB30BAaHUEM PaBHOMEPHOTO U
HepaBHOMEPHOTo KoJa. MHpopMaloHHbIi 00bEM TEKCTa

2.2

NudopmanvonHslii 00bEM JaHHBIX. bBHUT — MUHUMAaNbHAas €IUHHUIA
KOJM4ecTBa HMHMOPMALMKU — JBOWYHBIA pa3psn. EIUHUIBI U3MepeHUs
nHpopManmoHHoro oObéMa maHHBIX. but, OalT, KuiI0OaWT, MerabamT,
rurabaiir. CKOpoCThb TIepenavyd JaHHBIX. EJWHUIBI CKOPOCTH Iepeaavu
JAHHBIX

2.3

KoaupoBanue 1Bera. IlBeroBele Moxenu. Mognens RGB. TI'myOuna
koxuposaHnus. Ilamutpa.

PactpoBoe M BekTOpHOE mpeacTaBieHue H3oOpaxeHui. ITukcens. Onenka
MH(POpPMAIIMOHHOTO 00bEéMa TrpadHUuecKuX JaHHBIX IS PacTpOBOTO
M300paxeHus
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KO,Z[I/IpOBaHI/Ie 3BYKa. Pa3p$IIlHOCTL H JacToTa 3amucu. KolmdyecTBo kaHaIoB
3aIlliucCH.




OneHka KOJIMYECTBEHHBIX IApaMETPOB, CBA3AHHBIX C IPEACTABICHUEM H
XpaHEHHEM 3BYKOBBIX (hailioB

2.5

Hemo3uimonHble ¥  MO3WIMOHHBIE CHCTEMBI CUUCIeHUs.  AudaBur.
OcnoBanwne. Pa3épuyras Qopma 3anucu uucna. [lepeBon B JecSITHUHYIO
CHUCTEMY YHCEJ, 3aMMCAHHBIX B APYTUX CUCTEMAX CUUCIICHUS.

PumMmckas cucrema cunciieHus

2.6

JBonyHas cucrteMa cuucieHus. IlepeBon nensix uncen B npeaenax ot 0 no
1024 B nBoMYHYIO cucTeMy cuHcieHus. BocbMepuuHas cuctema CUMCICHUS.
[lepeBon uMcen U3 BOCBMEPUYHON CHUCTEMBl B JIBOUYHYIO U JECSITHUYHYIO
cucreMsl u obOpatHo. lllectHaguarepuunas cuctema cuucienus. Ilepeson
yycesl W3 IIEeCTHAALATEPUYHON CHUCTEMbl B JIBOMUHYIO, BOCBMEPUYHYIO U
JECSITUUHYIO CUCTEMBI U 00paTHO. Apu(MeTHUeCKHUEe ONepallii B ABOUYHON
CUCTEME CUHMCIICHUS

2.7

Jlormueckue  BbICKa3bIBaHMWS. JIOrMyeckue 3HAYEHHS  BBICKA3bIBAaHUMU.
DNeMeHTapHbIE U COCTABHBIC BBICKA3bIBaHUA. JIOTHMUECKHE OIEpaIuu: «u»
(KOHBIOHKIIUS, JJOTHYECKOE YMHOXKEHUE), «UIN» (IU3BIOHKIIMS, JIOTHYECKOe
CIIOXEHHE), «He» (Jormyeckoe oTpuuanue). [lpuopurter noruyeckux
oneparnuii. OmnpenereHHe HCTUHHOCTH COCTABHOTO BBICKA3BIBAHMS, €CITH
W3BECTHBI 3HAYEHWUS WCTHUHHOCTH BXOJSIIMX B HETO0 D3JIEMEHTapHBIX
BbICKa3biBaHWW. Jlormueckne BwlpaxeHus. [lpaBuna 3amucu JOTHYECKHX
BeIpakeHui. [locTpoeHune TabIUIl HICTUHHOCTH JIOTHYECKUX BBIPAKEHUHN

2.8

Jlormueckue 37aeMeHTEI. 3HAKOMCTBO C JOTHYECKUMH OCHOBaMH KOMIIBIOTEpa

2.9

HenpepbiBHbIE U nuckpeTHbie Monaenu. Mmurtammonneie Moaenu. Urposeie
Mojienu. OreHka aieKBaTHOCTH MOJEIH MOJCIHPYEMOMY OOBEKTY U LIEIIsM
MOJICITMPOBAHUS

2.10

Tabnuunble momenu. Tabnuna Kak MpencTaBiIeHHE OTHOLIEHHUSA. basbl
naHHbIX. OTOOp B TaOIMIIE CTPOK, YIOBIETBOPSIOUINX 33 JaHHOMY YCIOBHIO

2.11

I'pad. Bepmmna, pedpo, myrb. OpHEHTHPOBAHHBIE U HEOPHCHTHPOBAHHBIC
rpadsl. InuHa (Bec) pebpa. BecoBas marpunia rpada. [InuHa myTH Mexmy
BepmuHamu rpada. Ilouck ontumanpHOro mnyTd B rpade. HagampHas
BEpIIMHA (MCTOYHHMK) W KOHEYHas BEPIIMHA (CTOK) B OPUEHTHPOBAHHOM
rpade. BbiunciieHue KoiudecTBa MyTed B HAIPaBICHHOM AalUKIMYECKOM

rpade

2.12

HepeBo. Kopens, Bepmmna (ysen), jauct, pedpo (ayra) aepeBa. Bricota
nepeBa. IlommepeBo. Ilpumepsl wucmonb3oBaHus JepeBbeB. [lepedop
BapHaHTOB C TIOMOIIIBIO JIepeBa

AJNTOPUTMBI M TPOTPaMMUPOBAHUE

3.1

CaoiictBa anroputma. CrnocoObl 3amucH anroputma (CIOBECHBIHM, B BUJE
OJI0K-CXEMBI, TPOrpamMma).

CocraBieHue alropuTMOB M IPOrpaMM C MCIIOJIb30BAaHUEM BETBICHUI,
LUKJIOB U BCIIOMOTaTEJIbHBIX aJITOPUTMOB Ul YIPABJICHUS HCIOJIHUTEIIEM
(PoGot, Yepemnamka, YepTé&xHuk u Apyrue). BrollosHeHHE anropuTMOB




BPY4YHYIO U Ha KOMIIBIOTEPE

3.2

SA3pik nporpammupoBanus (Python, C++, Ilackans, Java, C#, LlkonbHblit
AnropurMuueckuit S3bIk).

Cucrema mnporpaMMHUpOBaHHS: PENAKTOP TEKCTa MPOrpamM, TPAHCISATOP,
OTJIAJUUK.

[lepemennas: tum, ums, 3HaueHue. llenble, BELIECTBEHHbIE U CHUMBOJIbHBIE
IIEPEMEHHBIE.

Omneparop mnpucBauBaHus. ApUPMETHYECKHE BBIPAKCHHUS U TOPSAOK HUX
BblunciaeHus. Onepanuu ¢ LENbIMH YHUCJIaMU: LIEJIOYHUCIEHHOE JEJICHUE,
ocTaTtok OT jaeneHus. BerBienus. CocTaBHbIE YCIOBHS (3alKCh JIOTHYECKUX
BBIDOKEHUH Ha U3y4yaeMOM sI3blKe IporpaMmmupoBanusi). HaxoxneHue
MHUHUMYyMa

U MakCUMyMa M3 JBYX, TpEX M 4YeTbIpEX uucen. Pemienue KBaapaTHOTo
ypaBHEHUs, UMEIOIIEro BelleCTBeHHbIE KOpHU. LUK ¢ yciaoBuem. Anroputm
EBxinpa pans  HaxoxkAeHUS HauOOJbIIero OOIIero JeNuTens JBYX
HaTypaJbHbIX uyucesl. Pa3OueHue 3amMcu HaTypalbHOIO 4KCiIa B
MO3UIIMOHHOW CHCTEME C OCHOBAHHMEM, MEHBIIMM WM paBHbIM 10, Ha
otnenbHble HUdpEL. LUK ¢ nepeMeHHON. ANTOPUTMBI IPOBEPKHU EITUMOCTH
OJIHOTO IIEJIOTO YHCIa Ha JIpyroe, NPOBEPKHM HATYpaJbHOTO YHCIa Ha
MIPOCTOTY

3.3

O06paboTka CUMBOJILHBIX AaHHBIX. CUMBOJIBHBIE (CTPOKOBBIC) MEPEMEHHBIC.
[MocumBosibHAs 00paboTka cTpok. [TomCUET YacTOTHI MOSBICHUSI CUMBOJIA B
ctpoke. Berpoennsie GyHKIMU 1151 00pabOTKH CTPOK
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Omnpenenenre BO3MOXKHBIX PE3yAbTaTOB pabOTHl aNropuTMa MpU JaHHOM
MHO>KECTBE BXOJHBIX JAHHBIX, ONPEIEICHUE BO3MOXKHBIX BXOJHBIX JaHHBIX,
IPUBOJISAIINX K JAHHOMY Pe3yIbTaTy

3.5

Tabmuunbie BenmuuHbl (MaccuBbl). OpHOMEpHBIE MaccuBBl. CocTaBlICHHE U
OTJIIKa TIPOrpaMM, pPEATM3YIOIIUX THUIIOBBIC aJTOPUTMBI  00pabOTKH
OJJHOMEPHBIX YHCJIOBBIX MaCCHBOB, HA OJTHOM M3 SI3BIKOB ITPOTrPAaMMHUPOBAHUS
(Python, C++, Ilackanb, Java, C#, lllkonbHblil AnroputmMudeckuil fI3bIK):
3aMoJHEHHE YHCIOBOTO MAacCHBa CIYYaillHBIMU YUCIAMH, B COOTBETCTBUHU C
dbopmynoit unu nmyréM BBOAA YMCE, HAXOXKJACHUE CYMMBI DJIEMEHTOB
MacCHBa, JIMHCHHBIA IIOMCK 3aJJaHHOTO 3HAYCHHMS B MAacCCUBE, IIOACYET
AJIEMEHTOB MAaCCHBa, YAOBIETBOPSAIONINX 33JaHHOMY YCJIOBHIO, HAXOXKJICHUE
MHUHHMAaJIBHOTO (MaKCHMAaJIbHOTO) 3JIeMeHTa MaccuBa. COPTUPOBKA MacCHBA.
O0paboTka MOTOKA MAHHBIX: BBIYMCIEHHWE KOJIMYECTBA, CYMMBI, CPEIHETO
apuMeTHUYeCKOT0, MUHUMAIBHOTO M MaKCUMAaTbHOTO 3HAYEHHS DJIEMEHTOB
MOCJIeI0BATEIBbHOCTH, YAOBIETBOPSIOIINX 33JAHHOMY YCIIOBHIO

3.6

VYnpasienue. Curnan. O0patHas cBsi3b. [lonyueHue CUTHAIOB OT IM(POBBIX
JaTYNKOB (HANIPUMEpP, KacaHWs, PACCTOSIHUS, CBETa, 3ByKa). I[Ipumepsl
WCTIOJIb30BaHUSl TPHHIMIA OOpPaTHOW CBSI3M B CHCTEMax YIPaBJICHUS
TEXHUYECKUMHU YCTPOMCTBAMHU C TIOMOIIBIO JaTYMKOB, B TOM YHCJIC B
poOOTOTEXHUKE




WudpopmaimoHHbIE TEXHOJIOTHH

4.1

TexkcToBbIe NOKYMEHTHI M HMX CTPYKTYpHBIC 3JI€MEHTHI (CTpaHuIa, ad3ail,
CTpOKa, CJIOBO, CHMBOJI).

TekcToBbII MpOLIECCOP — MHCTPYMEHT CO3/aHus, pPEAAKTUPOBAHUSA U
¢dopmarupoBanus TekcToB. IIpaBmima HabOopa Tekcra. PemakrupoBanwme
tekcta. CBoiictBa cumBojioB. Llpudr. Tumer mpudroB (pydnensie, c
3aceykaMu, MOHOIIMpUHHbIE). [lomy)XupHOE W KypCUBHOE HauyepTaHUE.
CaoiicTBa a03arieB: TpaHULbl, a03aIHBIA OTCTYI, MHTEPBAJ, BEIPAaBHUBAHHE.
[Tapametprl ctpanuuel. CruneBoe ¢opmaTupoBanue. CTpyKTypUpOBaHUE
nH(popMallUM C MOMOUIBIO CIHMCKOB M Tabnull. MHOTOYpOBHEBBIE CIHCKH.
JloGaBnenune TalOnui B TEKCTOBBIE JOKYMEHTHI. BcraBka m300pakeHUN B
TEKCTOBbIE JTOKyMEHThl. O0TekaHue u300pakeHuil TekcTtoM. BxiroueHue B
TEKCTOBBIM ~ JOKYMEHT Juarpamm™, (opmys, HyMepaluu CTpPaHUL,
KOJIOHTUTYJIOB, CChUIOK U APYTUX JIEMEHTOB

4.2

Pactpossie pucynku. Vcrnons3oBanue rpaduaeckux MPUMHATHBOB.

Omneparuu perakTUPOBaHUS TpaduuecKiuX 0ObEKTOB, B TOM YHCIIE MG POBBIX
¢doTorpaduii: n3MeHeHue pasmepa, oOpes3Kka, IOBOPOT, OTpakeHue, padboTa
oOmactsiMu (BbIZIENIEHHE, KOTIMPOBAaHUE, 3aJIMBKa IIBETOM), KOPPEKITHS [BETA,
SPKOCTH W KOHTPacTHOCTH. BekrtopHas rpaduka. Co3maHue BEKTOPHBIX
PUCYHKOB BCTPOCHHBIMHU CPEICTBAMH TEKCTOBOI'O Mpolleccopa WK APYTrUx
nporpamm (miprtoxeHui). Jlo6aBiaeHnEe BEKTOPHBIX PUCYHKOB B JJOKYMEHTHI

4.3

[ToaroroBka MynbTUMEIMUHBIX Mpe3eHTarui. Craiin. JlobaBieHue Ha ciaia
TeKCTa U u3o0pakeHuit. Pabota ¢ HeckonbkuMu crnaiinamu. JloGaBieHue Ha
claij ayAMOBU3YAJIbHBIX JaHHBIX. AHUMAIUs. [ UepCcChlIKN

4.4

Tunbl gaHHBIX B s4YeHKaxX dJICKTPOHHOM TaOimupbl. PenaktupoBanue u
dbopmaTupoBanue Tabiui. BecrpoeHHble GYHKIMK IS MMOMCKA MAaKCUMYyMa,
MHUHHMYMa, CyMMBbI U cpenHero apudmerndeckoro. COpTUpPOBKa JaHHBIX B
BBIZICJICHHOM auanaszoHe. [loctpoenue muarpamm (TECTOrpamma, Kpyropas
auarpaMma, — TOueyHas ~— JadarpamMma).  BpiOop  TUma  aMarpammbl.
[IpeoOpazoBanue Gopmyn npu kKonupoBaHur. OTHOCUTENIbHASI, a0COTIOTHAS
Y CMEIIaHHAas aJpecarus

4.5

VYcioBHbIE BBIYMCIEHUS B JIIEKTPOHHBIX Tabmumnax. CyMMHpOBaHUE W
noICYET 3HAUCHUH, OTBEYAIOIINX 3aJJaHHOMY yciioBUI0. OOpaboTka OOIBIINX
HAaO0OPOB JaHHBIX. YHCIICHHOE MOJICTUPOBAHKE B 3JICKTPOHHBIX TaOIHIIAX
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