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HOACHUTEJIBHAS 3AIINCKA

Hannas pabouast mporpamma ydebnoro npeamera «Mupopmartuka» (0a30BbIi ypPOBEHb)
st 7-A, 7-b, 8-A, 8-b, 9 kiaccoB pazpaboTana B COOTBETCTBHUU C:

1. mnpukazom Munnpocsemenuss Poccum ot 31.05.2021 Ne 287 «OO0 yrBepkaeHUH
(deneparbHOTO  TOCYAapCTBEHHOTO  00Opa30BaTeNbHOIO  CTaHAAPTa OCHOBHOTO  OOIIEro
obpazoBanus» (ganee — ®I'OC OOO TpeThero MOKOJICHUS) C HK3MEHCHHSIMH U JIOTIOJTHCHUSIMU;

2. (enepanbHO pabodeld mMporpaMMoil OCHOBHOTO o0miero oopazoBanus. «MHbopMaTKay
(6a30BBIH YpoBeHB) I 7-9 K1accoB 00pa30BaTeNbHBIX Opranmu3amnmii - Mocksa, 2025;

3.  YueOHuKaMmu:

WNudopmaruka. 7 knace. : bocosa JI.JI. ®T'OC. — M.: «IIpocsenienney, 2024
Nudopmaruka. 8 xmacc:/yue6bnuk Cemaxkun W.I.JILA. 3anorosa, C.B.Pycakos,

JI.BlllectakoBa.-4-e usa, crepeorun. . — Mocksa. :[Ipocsemenue ,2022 r
Nudopmaruka. 9 xknacc:/yuebnuk Cemaxun W.I'.,JI.A.3anorosa, C.B.Pycaxos,
JI.BlllecrakoBa.-3-e u3x, crepeoTu. . — Mocksa. :IIpocemenue ,2022 r

Cpoxk peanuzanuu nporpammsl — 2026-2027 yueOHblIii ro.

[Iporpamma mo uHGOpMATHKE HA YPOBHE OCHOBHOT'O 00IIET0 00pa30BaHMs COCTABIICHA Ha
OCHOBE TpeOOBaHMI K pe3ylabTaTaM OCBOCHHS OCHOBHOHM 00pa30BaTeNbHOW MPOTpPaMMBI
OCHOBHOTO o0mero ooOpazoBanus, npeactaBieHHbx B PI'OC OO0, a Ttakxke deaepaibHOi
paboueii mporpaMMbl BOCTIUTAHHSL.

[Iporpamma no uHpOpMaTUKe AAET MPEICTABICHUE O MEIAX, 00Iel cTpaTeruy oOydeHus,
BOCIIUTAHHUS W PA3BUTUS OOYYArOIIMXCS CpeACTBaMH HMHGOPMATHKHM Ha 0a30BOM YPOBHE,
yCTaHaBJIMBaeT  00s3aTelIbHOE  TPEJAMETHOE  COJCp)KaHWEe,  NpPEAyCMaTpHBaeT  €ro
CTPYKTYPUPOBAHUE I10 pa3zeiiaM U TeMaM.

[Iporpamma 10 wHPOpPMATHKE ONpEAEIsieT KOJHMYSCTBCHHbIE M  KayeCTBEHHBIC
XapaKTePUCTUKH y4eOHOTOo MaTepuayia JUlsl KaXJOTO ToJila W3YYEHHUs, B TOM YHCIE IS
COJICPKATEIBHOTO HAMOJHEHUS PA3HOTO BUAA KOHTPOJIA (IIPOMEXKYTOYHOW aTTeCTalluu
00yJaromuxcs, BCEpOCCUHCKUX TPOBEPOYHBIX padOT, TOCYJAPCTBEHHON HTOTOBOM aTTECTAIINN).

[Iporpamma 1o nH(pOpPMATHKE SBJISETCS OCHOBOM ISl COCTABIICHUS aBTOPCKUX YYCOHBIX
porpamMMm, TEMaTHYECKOTO IIAHUPOBAHUS Kypca YUUTEIICM.

Hensamu uzydenus ”HGOPMATUKHA HA YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHHMs SBIISIOTCS:

(dbopMUpOBaHHE OCHOB MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHS Haykn WHGOPMATHKH, JOCTI)KCHHSM HAay4yHO-TEXHHYECKOTO Tporpecca H
OOIIIECTBEHHO! MPAKTUKH, 32 CYET Pa3BUTHUS NPECTaBICHUN 00 HH(pOpMAIUK KaK O BaKHEHIIIEM
CTpaTEerMuecKOM pEecypce pa3BUTHS JUYHOCTH, TOCYJapcTBa, OOIIECTBa, MOHUMAHHUS POIHU
MH(OPMALMOHHBIX MPOIIECCOB, MHPOPMAITMOHHBIX PECYPCOB U MH(DOPMAIIMOHHBIX TEXHOIOTHI B
ycnoBusX nuppoBoii Tpanchopmaru MHOTUX chep KU3HH COBPEMEHHOTO OOIIIEeCTBA;

obecrieyeHrne yCIOBUM, CIIOCOOCTBYIOUIUX PA3BUTHUIO AITOPUTMUYECKOTO MBIIUICHHS Kak
HEO0OXO0IMMOTO YCIOBHUS MPO(ecCHOHAIBHON NESTENIBHOCTH B COBPEMEHHOM HMH(MOPMAIMOHHOM
oOmIecTBe, MPEANoIaraiero CrnocoOHOCTh 0OydaroIerocs pa3ouBaTh CIOXKHBIE 3a/ladd Ha
Oonee TpOCThIC MOJ3aJayd, CpPaBHUBAThH HOBBIC 3aJaYdl C 3a/JadyaMU, PEIIEHHBIMH paHee,
OTIPEJIeIISATH IIaru A7 JOCTIKEHUS pe3yIbTaTra U Tak Jajee;

(dbopMHpOBaHHE W Pa3BUTHE KOMIIETEHIMI OOyYaromuxcsi B OOJIACTH HCIOJIb30BaHUS
MH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHH, B TOM YWCJIEe 3HAHUM, YMEHUN U HaBHIKOB



paboTel ¢ uH(pOpMaIMEn, MPOrpaMMHPOBAHUS, KOMMYHHKAIIMM B COBPEMEHHBIX ITH(PPOBBIX
cpeaax B YCIOBHX oOecriedeHns HHPOPMALMOHHOM O€30MaCHOCTH JIJMYHOCTH 00y4aromerocs;

BOCIIMTAHUE OTBETCTBEHHOT'O M M30MPATENFHOTO OTHOIIECHHUS K MHPOpMAIUU C yIETOM
MPaBOBBIX M OTHYECKHX AacCIEeKTOB €€ paclpoCTpaHEHHs, CTPEMJICHHS K TPOJOHKCHUIO
oOpazoBanusi B o0OmacTd WH(GOPMAITMOHHBIX TEXHOJOTHHA W CO3HMIATEIBHON AEATEIBHOCTH C
MPUMEHEHHEM CPEACTB WH(POPMAIMOHHBIX TEXHOJIOTHHA.

HNudopmaTtrka B OCHOBHOM 00111eM 00pa30BaHUN OTPAXKAET:

CYIIHOCTh HMH(OPMATHKH KaK HAay4yHOW IUCUMUIUIMHBI, HM3yYalolmIed 3aKOHOMEPHOCTH
MPOTEKAaHWsI W BO3MOKHOCTH aBTOMAaTH3alMKd WH(GOPMAIMOHHBIX MPOIECCOB B PA3TUYHBIX
cucTeMax;

OCHOBHBbIE 00JIaCTU NPUMEHEHUS HH(OPMATUKH, TMPEXKJIe BCEro HH(POpPMalMOHHbIE
TEXHOJIOTHH, YIIPABIIEHUE U COLUAIBHYIO cepy;

MEXTUCIIMTIITMHAPHBIN XapakTep HHPOPMATUKN ¥ WHPOPMAITMOHHOH JIEATEIBHOCTH.

Nzyuenne wHPOpPMATUKK OKa3bIBa€T CYNIECTBEHHOE BIIMSHUE Ha (OPMHPOBAHUE
MHUPOBO33PEHHUST 00YUAIOMIEroCs, €r0 KU3HEHHYIO TO3HIINI0, 3aKJIaIbIBAET OCHOBBI TIOHUMAHUS
NPUHIMTOB (YHKIMOHUPOBAHUS M WCIIOJIb30BAaHUS WH(POPMAIMOHHBIX TEXHOJIOTHH Kak
HEOOXOJMMOTO HMHCTPYMEHTA MPAKTUYECKH JIFOOOHW NeATENPHOCTH W OJHOTO W3 Hambojee
3HAYMMBIX TEXHOJIOTHYECKHX TOCTH)KCHUH COBPEMEHHOU NUBWIM3AalWU. MHOTHE TpeaMeTHbIE
3HAaHUSI U CIIOCOOBI NESITETbHOCTH, OCBOCHHBIC OOYYAIONIMMHUCS TPU W3YUYEeHUH UHPOPMATHKH,
HaxXoJsIT MPUMEHEHHE KaKk B paMKaX 00pa3oBaTelbHOrO IMpOliecca, TaK U B MHBIX KU3HEHHBIX
CUTYyallUsiX, CTAHOBSTCS 3HAYUMBIMH i1 (OPMUPOBAHUS KayecTB JUYHOCTH, TO €CTh
OpUEHTUPOBaHbI Ha GOPMUPOBAHNE METANPEIMETHBIX U JTMUYHOCTHBIX PE3Y/IHTATOB 00YUEHUSI.

OcHoBHBIE 3amaun  yueOHOoro mpenmera «HubopmaTtukay — chopMupoBaTh y
00yJaroImmxcs:

MMOHMMAaHHe NPUHILMUIIOB YCTPOICTBA U (YHKIHMOHUPOBAHUA OOBEKTOB LU(PPOBOTrO
OKPY)KEHHUS, NPEJCTaBICHUS 00 HCTOPUU M TEHACHUHUAX pa3BUTUA WHOOPMATUKHU MEpHOIa
nudpoBoi TpaHchopMaIMK COBPEMEHHOTO 00IIEeCTBA;

3HAHMSI, YMEHUS U HaBBIKUA IPaMOTHOM MOCTAHOBKH 3a/1a4, BO3HUKAIOUIUX B MPAKTUYECKOU
JEeSITeNbHOCTH, JUISl X PELIeHHUs ¢ TOMOIIbI0 HH(GOPMAIIMOHHBIX TEXHOIOTHI, YMEHHS U HABBIKU
(hopManTu30BaHHOTO OMIMCAHUS ITOCTABIEHHBIX 3a]1a4;

0a30BbIe 3HAHUS 00 HHPOPMAIIMOHHOM MOJICTMPOBAHUH, B TOM YHCJIE O MATEMAaTHUYECKOM
MOJETUPOBAHUY;

3HAHHE OCHOBHBIX AITOPUTMUYECKUX CTPYKTYP U YMEHHE HPUMEHSATHb 3TWU 3HAHUS AJs
MIOCTPOCHHUSI AITOPUTMOB PEIIECHHS 3a7a4 M0 UX MaTEMaTHYECKUM MOJCIISIM;

YMEHHUS U HaBBIKM COCTaBJICHMS IMPOCTBHIX MPOrpaMM IO MOCTPOEHHOMY alIrOpUTMY Ha
OJTHOM U3 SI3bIKOB ITPOrPaMMHUPOBAHUS BEICOKOTO YPOBHS;

YMEHUS U HaBBIKM 3(P(PEKTHBHOTO HCHOJIB30BAHUS OCHOBHBIX THUIIOB MPUKIIAJHBIX
nporpamm (TMpUIIOKEHHH) 001ero Ha3HaueHUs! 1 UHQOPMAIIMOHHBIX CUCTEM JUIsl PEIIeHUs ¢ UX
MIOMOIIBIO MPAKTUYECKUX 3aJad, BiaJeHHe O0a30BBIMM HOpMaMH HH()OPMALUMOHHOW 3TUKU M
IpaBa, OCHOBAMHU MH(POPMALIMOHHOM O€3011aCHOCTH;

YMEHHE TPaMOTHO HMHTEPIPETUPOBATH PE3YJbTaThl PELICHHS NPAKTHUECKUX 3a1ad C
MOMOINbI0O  MH(OPMAIMOHHBIX  TEXHOJOTHH, MPUMEHATh TOJyYEHHBIE pe3ylbTaThl B
MPAKTUYECKOHN JEATEIIbHOCTH.

Henmn u 3agaun u3ydyeHHs MHPOPMATUKKM HA YPOBHE OCHOBHOIO 00IIero oOpa3zoBaHMA
OTIPENeNAIOT CTPYKTYPY OCHOBHOTO COJEpXaHHMs y4eOHOro MpeaMera B BHUJAE CIEAYIOIIHUX
YeTHIPEX TEMATHUYECKUX PA3/IeIOB:



uu¢poBasi TpaMOTHOCTb;

TEOPETUYECKHE OCHOBBI HH(POPMATHKHY;

ITOPUTMBI U TIPOTPAMMHUPOBAHHE;

WH(POPMAIMOHHBIE TEXHOJIOTHH.

Ha uzyuenne madopmaruku Ha 6a3oBoM ypoBHe oTBoauTcs 102 waca: B 7 kimacce — 34
yaca (1 gac B Heznento), B 8 kinacce — 34 ydaca (1 gac B Heneno), B 9 knacce — 34 yaca (1 gac B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA
7 KUIIACC

Mud¢posast rpaMOTHOCTH

KomnbioTep — yHuBepcajabHOe yCTPOHCTBO 00pa00TKH JaAHHBIX

Kommnbiorep — yHHBEpcaabHOE BBIUMCIUTENBHOE YCTPOWCTBO, paborarolee IO
nporpaMMe. THUIBI KOMIIBIOTEPOB: NEPCOHAIbHBIE KOMIBIOTEPHI, BCTPOECHHBIE KOMIIBIOTEPHI,
CyNepKOMIbIOTEPbl. MOOUIIbHBIE YCTPOICTBA.

OcHOBHBIE KOMIIOHEHTHI KOMIIbIOTEpa M UX HazHauyeHue. [Ipoueccop. OmeparuBHas u
JOJITOBpEMEHHas MaMsITh. Y CTpOHCTBA BBOAA U BbIBOAA. CEHCOpPHBIN BBOJ, JaTYUKHU MOOUIIBHBIX
YCTPOICTB, cpeicTBa OMOMETPUUECKON ayTeHTU(DHUKAIIH.

Uctopus pa3BuTHs KOMIBIOTEPOB M MporpaMMHOro obecnedenus. [lokosenus
KoMITbioTepoB. COBpEMEHHbBIE TEHIEHIIUU Pa3BUTHUsI KOMIbIOTEPOB. CynepKOMIBIOTEPHI.

[TapannenbHble BBIYUCIECHUS.

[lepconanbhbiit koMmbloTEp. Ilporeccop u ero xapakTepUCTUKH (TaKTOBask 4YacToTa,
paspsaHocTs). OnepaTuBHas namsath. JloaroBpeMeHHas maMsTh. Y CTpOWCTBA BBOJIA U BBIBOJA.
OO0bEM XpaHUMBIX JaHHBIX (ONEpaTUBHAs MaMATh KOMIIBIOTEpPA, >KECTKUA U TBEPIAOTEIbHBIN
JIMCK, TIOCTOSIHHASI TaMATh cMapT(oHa) U CKOPOCTh TOCTYIMA JUIsl pa3IUYHBIX BUIOB HOCUTENEH.

TexHnka 6€30MaCHOCTH | MpaBuiia pabOThl HA KOMITBIOTEPE.

IIporpaMMbl 1 JaHHBbIE

[Iporpammuoe oGecnieueHue kommbloTepa. llpukinagHoe mnporpaMmHoOe oOOecreueHue.
CucremHoe mnporpammHoe oOecrneueHue. Cucrembl nporpammupoBanus. [IpaBoBas oxpana
mporpaMM W JaHHbIX. becrnnaTHble U ycloBHO-OeciiaTHble mporpammbl.  (CBoOOIHOE
MPOrpaMMHOE OOecreueHue.

@aiinel 1 nanku (katasorw). [IpuHIUNBI mocTpoeHus ¢ainoBeix cucteM. [lonmHOEe UM
¢daiina (manku). Ilyte k daitny (manke). PabGorta ¢ ¢ailmamMu W Karajgoramu CpeacTBamMu
ONEPALIMOHHOM CUCTEMBI: CO3JaHue, KOMMPOBAaHUE, TIEpEMELICHUE, IEPEUMEHOBAHUE U YIAJICHUE
(daiinoB u mamnok (karamoroB). Tumbl (aitioB. CpoiicTBa (aityioB. XapaKkTepHbIE pa3Mepbl
(haitioB pa3MUYHBIX TUIIOB (CTPAHMIIA TEKCTA, NIEKTPOHHAsA KHUTa, (oTorpadus, 3anuch MeCHHU,
BUJICOKJIMII, TOJHOMETPAXHBIH (uiabM). ApxuBanusi HaHHbIX. Vcrolib30BaHHE MPOrpaMM-
apxuBaTopoB. DaiinoBelii MeHemxkep. [louck (aiinos cpeacTBaMu ONEPauOHHON CHCTEMBI.

KomneroTepHbie BUPYCHI U Ipyrue BPEAOHOCHBIE Iporpammel. [IporpamMmsl ams 3amiuThl
OT BUPYCOB.

KomnbrorepHnbie ceTn

OObenuHenne kommnbioTepoB B ceTb. Cerb HMHTepHer. BeO-ctpanuma, BeO-cailT.
CrpykTypa aapecoB BebO-pecypcoB. bpaysep. Ilouckosbie cuctemsl. Ilouck nHdopmarmu mno
KJIIOYEBBIM CJIOBaM M IO H300paxkeHuto. JlOCTOBEpHOCTh HH(pOpPMALUU, TMOITyYEHHOUH U3
NHurepHera.

CoBpeMeHHbIE CEPBUCHI HHTEPHET-KOMMYHHKAIIUH.

CeteBoii 3THKET, 0a30Bble HOpPMBI HMH(OPMAIMOHHOM STHKH W TpaBa NpU paboTe B
Wutepnere. Ctpaterun 6e3omnacHoro noseaeHus B lHTepHere.

Teopernyeckne 0CHOBBI MHPOPMATHKH

HNudpopmanysa u uHGOPMaLHOHHbIE IPOLECCHI



Wudopmanust — 0HO U3 OCHOBHBIX MOHATUH COBPEMEHHON HAYKH.

Wudopmanmst Kak CBeISHHs, MpeIHa3HAUYCHHbIE JUISI BOCHPUSATHS YEIOBEKOM, U
nHpOpManus Kak JaHHbIE, KOTOPbIE MOTYT OBITh 00pa0OTaHbl aBTOMATH3UPOBAHHOM CUCTEMOM.

JIMCKPETHOCTh AaHHBIX. BO3MOKXHOCTH ONTUCAHUS HEMPEPHIBHBIX 0OBEKTOB U MPOIIECCOB C
MTOMOIIBIO TUCKPETHBIX JAHHBIX.

WudopmanrioHHbIe TPOLIECCH — MPOIIECCHI, CBA3aHHBIE C XPAHEHUEM, TPEOOPa30BAHUEM U
repeaaden JaHHbIX.

IpeacraBienue nundopmannu

CumBon. Andasut. MomiHocTs andasuta. Pa3HooOpasue s3bIKOB U aj(aBUTOB.
EctectBennble U (opmanbHble SI3bIKH. AJ(aBUT TEKCTOB HAa PYCCKOM sI3bIKe. J[BOMYHBIN
andasut. KonnuecTBo BCEBO3MOXKHBIX CIOB (KOJOBBIX KOMOMHALINN) (PMKCUPOBAHHON JUIMHBI B
nBonyHoM angasute. IlpeoOpazoBanme mroboro andaButa K ABouyHOMY. KomamuecTBo
Pa3IMYHBIX CIOB (PUKCHPOBAHHOW JUTMHBI B all(haBUTE OTPEIETIEHHON MOIITHOCTH.

KomupoBanue cuMBOJIOB OAHOTO aiaBHTa € TMOMOINBIO KOJIOBBIX CJOB B JIPYyroM
andaBuTe, KOJOBasK TAOJINIIA, TEKOTUPOBAHHE.

JBonunblii kon. [lpenctaBieHue NaHHBIX B KOMIIBIOTEPE Kak TEKCTOB B JIBOUYHOM
andasure.

NudpopmanoHHblii 00bEM JaHHBIX. buUT — MHUHMManbHas €QUHHMLA KOJMYECTBA
uHbOpMalLKUU — ABOMYHBIN pa3psi. EnxuHunbl usmepenuss HHGOPMaMOHHOTO 00bEMa TaHHBIX.
bur, OaiiT, kunobaiiT, MerabaiT, ruradamT.

CkopocTb nepeauul JaHHbIX. ETMHUIIBI CKOPOCTH NIepeauy JaHHBIX.

KonmupoBanue TtekcroB. PaBHomepHbiii koa. HepaBHomephsbiii kon. Komuposka ASCII.
BocemubuTHbie KOmupoBkH. [lonstre o kogupoBkax UNICODE. [lekonupoBaHnue cooOIIeHUH ¢
HCIOJIb30BAHUEM PAaBHOMEPHOIO U HEpaBHOMEpPHOro koaa. MHpopmanmoHHblil 00bEM TeKcTa.

Hckaxxenue nHdopManuu npu nepeaye.

OOmiee mnpencraBieHMe O LU(GPOBOM MPEACTABICHUU ayAUOBU3YAJIbHBIX U JIPYTUX
HENPEepbIBHBIX JAHHBIX.

KomupoBanue mnBera. I[BeroBele momenun. Moxpens RGB. I'myGumna komupoBaHwmsl.
ITanutpa.

PactpoBoe u  BekTOpHOE mpexacTaBieHue — u3oOpaxeHuid. Ilukcenb.  Ouenka
MHGOPMALMOHHOTO 00bEMA rpadUIecKUX JaHHBIX JJIS PAaCTPOBOIO M300paKEHMUSL.

Koaupoanue 3Byka. Pa3psaHocTs 1 yactora 3anucu. KonuuecTBo KaHAJIOB 3alMCH.

OneHka KOJIMYECTBEHHBIX IIApaMETPOB, CBS3aHHBIX C IPEJCTABICHHEM M XpaHCHHEM
3BYKOBBIX (paiiiioB.

HNupopmannoHHbIe TEXHOJIOTHH

TexcToBBIC TOKYMEHTBI

TexkcToBble TOKYMEHTBHI M MX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHMIa, ab3all, CTpoKa, CJIOBO,
CHUMBOJI).

TexkcToBbIl MpolecCOp — MHCTPYMEHT CO3JaHUs, PEJaKTHPOBaHUS M (OpPMATHPOBAHUS
TekcToB. [IpaBuna HaOopa Tekcta. PemaxtupoBanue Tekcta. CBoiicTBa cumBOJOB. Ilpudrt.
Tunbr mpudToB (pybsieHble, ¢ 3acedykaMu, MOHOIIMpHHHBIE). [lomyXupHOoe M KypcHBHOE
Hauepranue. CBoiicTBa ab3aleB: TpaHUIbI, a03alHbI OTCTYN, WMHTEPBAj, BHIPAaBHUBAHME.
[TapameTtpsl ctpanuipl. CtuneBoe popMaTupoBaHHE.



CrpykrypupoBanue WHGOPMAIMU C MOMOIIBI0 CIIHCKOB U Ta0uuil. MHOTOYpOBHEBBIC
circku. Jlob6aBneHue TabiuI B TEKCTOBBIE IOKYMEHTHI.

BcraBka m3o0pakeHUil B TEKCTOBBIE IOKYMEHTHL. OO0TekaHuEe H300paKEHHH TEKCTOM.
BrurroueHue B TEKCTOBBIM JOKYMEHT JuarpaMm, (Gopmyll, HyMepauu CTpaHuI], KOJOHTHUTYJIOB,
CCBUIOK U IPYTHX SJIEMEHTOB.

[Iposepka npaBonucanus. PaccranoBka nepenocos. ['oocoBoil BBoa TekcTa. Onrtuueckoe
pacno3HaBanue Tekcra. KommbrotepHslii nepeBon. Mcnosb3oBanue cepBucoB MHTepHeTa mis
00paboTKH TEKCTA.

Komnbrorepnas rpaguka

3HAKOMCTBO C rpaduyecKuMH peaakTopamu. PactpoBeie pucyHku. Vcmosb3zoBanue
rpapu4YecKuX MPUMHTHBOB.

Onepanuu  peakTUpoBaHus rpaduyeckux OOBEKTOB, B TOM 4YHCIE HUPPOBBIX
dboTorpadmii: mW3MEeHEHHE pa3Mmepa, 00pe3ka, MOBOPOT, OTpPaKEHHE, paboTa ¢ oO0IacCTIMU
(BBIACTIEHUE, KOTTUPOBAHUE, 3aJTMBKA IIBETOM), KOPPEKITUS [IBETA, SPKOCTH M KOHTPACTHOCTH.

Bekropnas rpaduka. Co3maHue BEKTOPHBIX PHCYHKOB BCTPOCHHBIMH CPEICTBAMHU
TEKCTOBOTO TIpoIleccopa WM JPYyrux mporpamm (mpuiioskeHuil). JloOaBieHHe BEKTOPHBIX
PUCYHKOB B JIOKYMEHTHI.

MyJabTUMeIUiiHbIE NIPe3eHTANH

[ToaroroBka MynmbTUMeauiHBIX npe3eHTanuii. Crmaiin. JloOaBieHue Ha ciaij TeKcTa U
n3o0pakeHuit. Pabota ¢ HECKOJIBLKUMH CIIaliIaMHU.

JloGaByieHre Ha claij] ayJMOBU3YaIbHBIX JaHHBIX. AHUMAIH. [ UTIepCChITKH.

8 KVIACC

Teopernyeckue 0CHOBbI HHPOPMATUKH

CucreMbl cCUHCIeHUS

Hemo3umnmonHple W MO3UIIMOHHBIC CUCTeMbl cuucieHus. Audasur. OcHOBaHHE.
Pa3Bépuyras ¢dopma 3anmcu uucia. IlepeBos B JeCITUUHYIO CHUCTEMY YHUCEI, 3alHCAHHBIX B
JPYIUX CUCTEMAaX CUUCIICHHUS.

Pumckas cucremMa cUnciICHUA.

JBonuHas cucrtema cuucienus. IlepeBoa menbix yucen B mpeaenax or 0 mo 1024 B
JNBOUYHYIO CHCTEMY cuucieHus. BocbMmepuuHas cuctema cuucieHusa. llepeBon uucen wu3
BOCBMEPHUYHOM CHCTEMBI B IBOMYHYIO U AECATUYHYIO cUCTeMbI 1 o0patHo. [llecTHannarepuunas
cucteMa cuucieHus. IlepeBon uwMcen W3 IMIECTHAAUATEPUYHOW CHUCTEMBI B JIBOMYHYIO,
BOCBMEPHUUHYIO U JECITUYHYIO CHCTEMBI i 00paTHO.

Apudmernueckue omnepanuu B IBONYHON CUCTEME CUUCICHUS.

9J1eMeHThI MATEeMATHYECKOI JOTHKH

Jlornueckue BbICKa3biBaHUs. JIormueckue 3HAUYECHMsI BBICKA3bIBAaHUN. DJIEMEHTapHbIE U
COCTaBHbI€ BbICKa3bIBaHMs. Jlornueckue onepanuu: «u» (KOHBIOHKIHUSA, JOTHYECKOE
YMHOXEHUE), «UIN» (AU3BIOHKINSA, JIOTHUECKOE CIOXKEHHUE), «He» (JOTUYECKOE OTpHUIaHUE).
[Ipuopurer norunueckux onepanuii. OnpeaeneHre ICTAHHOCTH COCTaBHOTO BbICKa3bIBAHUS, €CITU
W3BECTHBI 3HAYEHUS UICTUHHOCTH BXOJIAIIUX B HETO 3JIEMEHTAPHBIX BhICKA3bIBaHMM. Jlornueckue
BhIpakeHus. [lpaBuia 3amucu Jormueckux BbIpaxeHWil. [locTpoeHue TaOMUI[ HMCTUHHOCTHU
JIOTUYECKUX BBIPAXKCHUM.



Jloruueckue 31eMeHThl. 3HAKOMCTBO C JIOTHYECKUMHU OCHOBAaMHU KOMIIBIOTEPA.

AJITOPUTMBI U MPOrPAMMHUPOBAHHE

HcnoJHUTEIN U AJITOPUTMbI. AJITOPUTMUYECKHE KOHCTPYKIIUM

[lonste anroputma. McrosHuTenu anropuTMOB. AJTOPUTM Kak IUIAH YIIPaBJICHUS
HCIIOJIHUTEJIEM.

CgoiictBa anroputMa. CriocoObl 3amucu alroputMa (CIOBECHBIM, B BHJE OJIOK-CXEMBI,
IIpOrpaMma).

ANTOopUTMHUYECKUE KOHCTPYKUMH. KOHCTpyKIus «cinenoBaHuey». JIMHEWHBIM anropuTM.
OrpaHu4eHHOCTh JIMHEHHBIX aAJITOPUTMOB: HEBO3MOKHOCTb IPEIYCMOTPETh 3aBUCHUMOCTh
MOCJIEI0BATEIILHOCTH BBITIOJHAEMBIX IEUCTBUI OT UCXOIHBIX JTaHHBIX.

KoHcTpykiust «BeTBIIeHHE): TIOJIHAs U HEToIHAast GopMbl. BhINoIHEHNE 1 HEBBINOIHEHNE
yclIoBUs (MICTUHHOCTH U JIOKHOCTb BbICKa3biBaHus). [IpocThie U cOCTaBHbBIE YCIOBHUSL.

KoHcTpyKiusi «moBTOpeHUS»: HUKIBI C 3aJaHHBIM YHCIOM TOBTOPEHUN, C YCIOBHEM
BBIMNOJIHEHHS, C TEPEMEHHOM IIMKJIA.

Pa3zpabotka ans GopmManbHOTO HCIOJHUTENS alrOpUTMa, MPUBOJIAIIETO K TpedyeMoMy
pe3ynbTaTy NpU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3paboTka HECIOXKHBIX alrOpUTMOB C
WCIIOJIb30BAHUEM IIMKJIOB WM BETBJICHWH ISl yNpaBJIeHUs (POPMaTbHBIMU HMCTIOJHUTEISIMU,
TakuMu kKak PobGort, Uepenamka, YepTé&xkHuK. BbINoOJIHEHHE alrOpuTMOB BPYYHYIO W Ha
KoMIiptoTepe. CHHTaKCHMYeCKUe U Joruueckre omuoku. OTKa3bl.

SI3bIK MPOrpaMMHUpPOBAHMS

S3eik  mporpammupoBanusi  (Python, C++, TIlackans, Java, C#, IlIkonbHbIi
AnroputMuuecKuii SA3bIK).

Cucrema nporpaMMUpPOBaHUS: PEIAKTOP TEKCTa IPOTrpaMM, TPAHCISATOP, OTIaAUHK.

[lepemennas: tur, umsi, 3HaueHue. Llenpie, BelecTBeHHbIE U CUMBOJIbHbIE IEPEMEHHBIE.

Oneparop npucBauBaHus. ApudMeTHUYecKHe BBIPAKEHUS U TOPSAOK HUX BBIUMCICHHUSL.
Onepanuu ¢ HeabIMU YUCIaMU: HETOYUCIEHHOE JeJIEHUE, OCTATOK OT JICTICHHUS.

BetBnenusi. CoctaBHbIe yCIOBUS (3aIIUCh JIOTUYECKUX BBIPAKEHUN HA U3Y4aeMOM SI3bIKE
nporpaMmupoBanusi). HaxoxkieHne MUHUMYyMa U MakCUMyMa U3 JBYX, TPEX U YETHIPEX UMCE.
Pemenue kBagpaTHOTO ypaBHEHUS, UMEIOIIETO BEIIECTBEHHBIE KOPHH.

JlnanoroBas OTJIaJika MPOrpaMM: MOIIArOBOE BHIMOJIHEHHUE, IPOCMOTP 3HAYEHUN BETUYHH,
OTJIAZOYHBIN BBIBO/I, BBIOOP TOYKU OCTAHOBA.

Hukn ¢ ycnoBueM. AnroputMm EBkinaa uist HaxoxkAeHUs HauOOJIBIIEro OOIIEero AeTUTeNs
JBYX HaTypalbHbIX uncel. PazOueHue 3amnvcu HaTYpalbHOTO YKCIa B MO3UIIMOHHON CHUCTEME C
OCHOBaHWEM, MEHBIIIUM WK paBHBIM 10, Ha OT/IENbHBIE IIH(PHI.

[ukn ¢ nepeMeHHONU. AITOPUTMBI IPOBEPKH IETUMOCTH OJHOTO LIEJIOT0 YUCIIa Ha IPYroe,
MIPOBEPKU HATYpPaIbHOTO YHCIIa Ha IPOCTOTY.

OOpaboTka  CUMBONBHBIX  JaHHbIX. CHMBOIBHBIE  (CTPOKOBBIE)  TEpEMEHHBIE.
[TocumBonbHass 00paboTka cTpok. Iloacuér dYacToThl MOSBIEHUS CHUMBOJA B CTpOKE.
Berpoennsie GpyHKIMM 1711 00pabOTKU CTPOK.

AHaJH3 aIrOpUTMOB

Omnpenenenre BO3MOXKHBIX PE3YJIbTaTOB pabOTHI alrOpUTMa MPU JAHHOM MHOXKECTBE
BXOJIHBIX JAHHBIX, OTpEJeNeHHE BO3MOXKHBIX BXOJIHBIX JAaHHBIX, MPHUBOIAIINX K TaHHOMY
pe3yabTaTy.
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Mud¢posast rpaMOTHOCTH

I'nodanbHas cetb UHTepHeT U cTpaTernu 6€30MacHOro nNoBeaeHns B Heil

I'moGanmpHas cers WutepHer. IP-ampeca y3moB. CereBoe XpaHEHHWE JaHHBIX. MeTOJbI
MHJUBUAYAJIbHOIO M KOJUIEKTUBHOIO pa3MellleHus HOBoM uHpopmanuu B MHTepHete. bonbuine
JaHHbIE (MIHTEPHET-/JaHHbIE, B YaCTHOCTU JAHHbIE COLUATIbHBIX CETEH).

[Tonsatue 06 nHPpOpMaIMOHHON O€30MaCHOCTU. YTPO3bl HHPOPMAITMOHHON O€30TTaCHOCTH
npu pabotre B TJ0OaNbHOM CETH M METOoAbl NpOoTHBOJEeHCTBUS uM. IlpaBmia OGe3zomacHoi
ayreHTUUKauu. 3amuTta Ju4HOM uHpopMauuu B MHTepHere. be3zomacHble cTpareruu
noBeneHus B MHrepHere. IlpenynpexieHne BOBIEUEHHS] B JECTPYKTUBHBIE M KpPUMHHAJIbHbBIE
(GopMBbI ceTeBOM aKTUBHOCTHU (KNOEpOYIITUHT, QUILUHT U ApyTrue Gopmbl).

Pabora B MH()OpMAIIHOHHOM NPOCTPAHCTBE

Buner nestensHocTH B VHTEpHETEe, MHTEPHET-CEPBUCHI: KOMMYHUKAIIMOHHBIE CEPBUCHI
(moutoBast ciyx0a, BHIEO-KOH(PEPEHL-CBSA3b U JIPYrHe), CIpPaBOYHbIE CIYKObl (KapThl,
pacrucaHus ¥ APYrue), MOMCKOBBIEC CITYXKOBI, CITY>KObI 0OHOBJICHUS TPOTPAMMHOTO 00ECTICUCHHSI
u gapyrue ciayxObl. CepBUCHl TrocyaapcTBeHHbIX yciyr. OOjauHble XpaHWIWIIA JaHHBIX.
CpencTBa COBMECTHOM pa3pabOTKH JOKYMEHTOB (OoHJaiH-o¢uck). [Iporpammuoe obecrieueHne
KaKk BEO-CEpBHC: OHJAMHOBBIC TEKCTOBBIE W TpadUUECKUE PEIaKTOPbI, CpPeabl pa3pabOTKH
MIPOrPaMM.

Teopernyeckne 0CHOBbI HHPOPMATUKH

MopenupoBaHue KaKk MeTO/l O3HAHUS

Mopens. 3amaum, pemaeMble ¢ MOMOINIbIO MozaenupoBanusa. Kmaccupukanum monenei.
Marepuanbuble (HaTypHble) U HH(pOpPMALMOHHBIE Mojeiau. HemnpepbiBHbIE U JTUCKPETHHIE
mozaenu. Mmuranumonnele Mozaenu. WrpoBble wmoxaenu. OleHKa aJeKBaTHOCTH MOJENU
MOJENTUPYEMOMY OOBEKTY U LEJIIM MOJEITUPOBAHUS.

Tabnuunbie monenu. Tabaua kak NpeacTaBlieHue OTHOIICHUS.

basel nanHbx. OTOOp B TAOMHIIE CTPOK, YIOBIETBOPSIONINX 33 JaHHOMY YCIOBHUIO.

I'pad. Bepmuna, pedpo, myts. OpueHTHpOBAaHHBIC U HEOPUEHTHPOBaHHbBIE rpadbl. [arHa
(Bec) pebpa. BecoBas marpuna rpada. [nuna nyru wmexay BepmmHamu rpada. Ilomck
ONTUMAJBHOTO MyTH B Tpade. HauanpHas BepuinHa (MCTOYHUK) U KOHEYHAsl BepIIMHA (CTOK) B
OpUEHTHpOBaHHOM Tpade. BpiuncieHue konuuecTBa MyTeld B HAMPaBICHHOM AallMKIMYECKOM
rpade.

HepeBo. Kopenb, BepmmHa (y3ed), JucT, pedpo (xyra) nepeBa. Bricota nepesa.
IMonnepeo. IIpumeps! ncnosabp3oBanus AepeBbeB. Ilepedbop BapHaHTOB ¢ MOMOLIBIO IePEBa.

IlonsTE MaTeMaTH4ecKOW MoOAEN. 3ajaud, pPelacMble ¢ MOMOLIBI0 MAaTEMaTHYECKOIO
(KOMITBIOTEPHOT0) MoAeIrpoBaHus. OTIMYMe MaTeMaTUYeCKOH MOJEIN OT HaTypHOH MOJAEIH U
OT CJIOBECHOTO (JIUTEPAaTypHOI0) OIMCAHUS 0OBEKTA.

Oranbl  KOMIIBIOTEPHOIO  MOJEIMPOBAHMUS:  IIOCTAaHOBKA  3a/Jayd, IOCTPOCHHE
MaTeMaTU4eCKOH  MOJENM, IporpaMMHas  pealu3alus, TECTUPOBAaHUE, IPOBEACHHUE
KOMITBIOTEPHOTO SKCIIEPUMEHTA, aHAJIU3 €T0 PE3YIbTAaTOB, YTOUHEHNE MOJIEIIH.

AJITOPUTMBI U IPOrpaMMHPOBaHHe

Pa3paGoTka aJropuTrMoB M NporpamMm



PazOuenne 3amaum Ha moa3agaun. CocTaBieHHE alNTOPUTMOB M NPOTpaMM €
HCII0JIb30BAHUEM BETBJICHUH, LMKIOB M BCIOMOTaTENbHBIX aJITOPUTMOB [UIsl YIPABJICHUS
ucnoyiHuTeneM PoOOT Wian apyruMM UCHOJHUTENSAMHU, TakMMHM Kak Yepenaimika, YepTéxHUK U
JIPYTUMU.

Tabnmuunpie BemuuuHBl (MaccuBbl). OmHOMepHBIE MaccuBbl. COCTaBlIeHHE M OTJIAAKA
pOTrpamMM, PEeaTH3yIOMINX TUIIOBBIE alITOPUTMBI OOPAOOTKH OJHOMEPHBIX YHCIOBBIX MAaCCHBOB,
Ha OJHOM H3 SI3bIKOB mporpammupoBanus (Python, C++, Ilackams, Java, C#, IllkosbHbIit
AnropuTMuuecKHil  SI3BIK): 3aMOJIHEHHE YHCIOBOTO MAacCHMBa CIIyYaWHBIMU 4YHUCJIaMH, B
COOTBETCTBUU € (OPMYJION UM MYTEM BBOJIA YMCEN, HAXOXK/IEHUE CYMMBI JJIEMEHTOB MAacCHBa,
JIMHEWHBIM TIOMCK 3aJJaHHOTO 3HAQYeHWS B MAacCHBE, IIOJICYET DJIEMEHTOB MAacCCHBa,
YIOBJIETBOPSAIONIUX 33JaHHOMY YCJIOBHIO, HAaX0XJEHHE MHHUMAJIbHOIO (MaKCHUMAaJIbHOTO)
aneMeHTa MaccuBa. COpTUPOBKA MacCUBa.

OOpaboTka MOTOKa  JaHHBIX:  BBIYUCIIEHWE  KOJMYECTBA, CYMMbI, CpPEIHEro
apudmeTnyeckoro, MUHUMAaJIBHOTO U MaKCHUMaJIbHOTO 3HAYEHUs AIIEMEHTOB
MIOCJIEIOBATEIBbHOCTH, YAOBIETBOPSIONINX 33/1aHHOMY YCJIOBHIO.

Yupasienue

VYupasnenue. Curnan. ObpatHast cBsi3b. [lomyyeHue curHaiaoB oT HUQPPOBBIX JATYHMKOB
(kacaHus, pacCTOSTHUSA, CBETA, 3ByKa U APyroro). [Ipumepsl nCronbp30BaHUs MPUHIIAIIA 0OpaTHON
CBA3M B CHCTEMAX YIPABJICHUS TEXHUYECKUMH YCTPOMCTBAMM C MOMOIIBIO JTaTYUKOB, B TOM
YHUCJIe B POOOTOTEXHHKE.

[Ipumepbl  poOOTHU3UPOBAHHBIX  CHUCTEM  (cHCTeMa  yIpaBieHHs  JBWKEHHEM B
TPAHCIIOPTHOM CHCTEME, CBapOyHas JHMHHUS AaBTO3aBOJA, ABTOMATHU3WPOBAHHOE YIIPABIICHHUE
OTOIUIEHUEM JI0Ma, aBTOHOMHAsl CHUCTEMA YIPABJIEHUS TPAHCIOPTHBIM CPEACTBOM U JpYrue
CUCTEMBI).

HNudopmMannoHHble TEXHOJIOTHH

DJIeKTPOHHBbIE TA0JIUIbI

[Tonsitne 00 3MeKTPOHHBIX TabnuIax. TUNBl JaHHBIX B SYEWKaX 3JIEKTPOHHOM TaOIHIIBL.
PenaktupoBanue u popmarupoBanue tadbnui. BerpoeHHble PyHKIMU IS IOMCKA MaKCUMYMa,
MUHHUMYMa, CyMMBbI U cpeaHero apudmerndeckoro. CopTUpOBKa MTaHHBIX B BBIICICHHOM
nuamasone. Iloctpoenume aumarpamm  (THCTOrpamMma, KpyroBas —JauarpaMma, ToYeuHas
nuarpamma). Berbop tuma guarpamMmel.

[IpeoGpazoBanue Gopmyin npu KonupoBaHuu. OTHOCUTENbHAS, a0COTIOTHAS U CMEIlIaHHas
azpecaunus.

YcrnoBHbIE BEIYUCICHUS B 3JIEKTPOHHBIX Tabnuiax. CyMMUpOBaHHE U TOJICYET 3HAUCHUIA,
OTBEYAIOIIUX 3aJaHHOMY YycioBHlo. OOpaboTka OoJbIIMX HAOOpOB AaHHBIX. YucieHHOe
MOJENUPOBAHUE B DNIEKTPOHHBIX TabIHUIIaX.

NudopmannoHHbie TEXHOJOTHH B COBPEMEHHOM 0011eCcTBe

Ponp mH(pOpPMAIIMOHHBIX TEXHOJOTHI B Pa3BUTUM SKOHOMHMKH MUPA, CTPAHBI, PETHOHA.
OTKpbITBIE 00pa30BaTENbHBIE PECYPCHI.

IIpodeccun, cBsi3aHHble ¢ HMHGOPMATHKOW M HMHMOPMALMOHHBIMU TEXHOJOTHUSMHU: BeO-
IU3aiHep, MPOTrPaMMHUCT, pa3paboTUUK MOOWIBHBIX MPUIOKEHUH, TECTUPOBIIUK, apXUTEKTOP
IIPOrpaMMHOTO 0OecreueH s, CIISIHATUCT MO aHATU3Y JaHHBIX, CHCTEMHBIH aIMUHUCTPATOD.



10

IINIAHUPYEMBIE PE3YJIBTATHBI OCBOEHMUAA IMPOI'PAMMBI Imo
NH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

W3yuenne mHPOpPMATHKA HA YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpPaBJICHO Ha
JIOCTIKEHHE OOYYalOIMIMMHUCS JMYHOCTHBIX, METApPEJMETHBIX M TPEAMETHBIX PE3yJIbTaTOB
OCBOEHHUS COJIepKaHus y4eOHOTO IIpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMgHOCTHBIE pe3yNbTaThl MMEIOT HAINPAaBIEHHOCTh Ha pEIICHHWE 3a/1ad BOCIUTAHUSA,
Pa3BUTHS U COLUAITM3AIIUH 00YJArOIINUXCsl CPEICTBAMU YIeOHOTO TTpeIMeTa.

B pesynbrare uzydeHuss nHGOpPMATUKU Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHS Yy
obOyuarorierocs OynyT chOpMUPOBAHBI CIEAYIONTNE JUYHOCTHBIE PE3Y/IbTaThl B YaCTHU:

1) naTpMoOTHYECKOro BOCHIUTAHMA:

[IEHHOCTHOE OTHOIICHHE K OTEUYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUECKOMY W HAyIHOMY
HaCJIe/INI0, TIOHUMaHNEe 3HAYeHUs] NHOOPMATHKH KaK HAYKH B JKU3HU COBPEMEHHOTO OOIIecTBa,
BJIQJICHHE JIOCTOBEPHOW MHPOPMAIIUEH O TIepeTOBBIX MUPOBBIX U OTEUECTBEHHBIX JOCTIKEHHIX
B oOmacti nH(pOpMATHKH W MHOOPMAIIMOHHBIX TEXHOJIOTHH, 3aHHTEPECOBAHHOCTh B HAaYYHBIX
3HaHUSX 0 HU(POBOM TpaHCHOPMALIUK COBPEMEHHOTO 00IECTBA;

2) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OpUEHTAIlMsI Ha MOpaJlbHbIE IIEHHOCTH UM HOPMBI B CHUTYallUsIX HPaBCTBEHHOTO BHIOOpA,
TOTOBHOCTH OIIEHMBATh CBOE MOBEJACHHE U MOCTYINKH, a TAK)KE MMOBEJCHUE U MOCTYIMKU JPYTUX
JIOJe C TMO3UIMHU HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHMS TOCIEICTBUMN
MOCTYIIKOB, aKTUBHOE HETIPUSATHE aCOIMAIbHBIX TIOCTYNKOB, B TOM uncie B IHTepHeTe;

3) rpa:KIaHCKOT0 BOCIIUTAHUSA:

MIPE/ICTAaBJICHHE O COLMAIbHBIX HOpPMax W IMpaBWIaX MEXJIMYHOCTHBIX OTHOIICHUN B
KOJUIEKTHBE, B TOM YHCJIE B COLIMAJIBHBIX COOOILIECTBaX, COOMOACHNE MpaBuil 0€30MacHOCTH, B
TOM YHCJI€ HaBBIKOB 0€30I1aCHOTO MOBEJCHUS B UHTEPHET-Cpelie, TOTOBHOCTh K pa3HOOOpa3HOi
COBMECTHOHM JEATEIbHOCTU NpPU BBHINOJIHEHUHM YUEOHBIX, IMO3HABATEIbHBIX 3a/a4, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHE K B3aMMOIOHUMAHHUIO M B3aUMOIIOMOIIM B Mpoliecce 3TOH
y4eOHOM J1eATeNbHOCTH, TOTOBHOCTh OIIEHUBATh CBOE TIOBEJCHUE M TIOCTYIKH CBOMX TOBApUILEH
C TIO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBHI MOCTYIIKOB;

4) HeHHOCTel HAYYHOI0 NMO3HAHHUA:

chOpMUPOBAHHOCTh, ~ MHPOBO33PEHUECKHUX  MpeAcTaBieHH 00  uHpopmanuu,
MHGOPMALIMOHHBIX  Mpoleccax W MHGOPMAIMOHHBIX  TEXHOJIOTHSIX, COOTBETCTBYIOILIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKU U OOIECTBEHHOM MPAKTUKH U COCTABIIAIOUINX 0a30BYIO
OCHOBY JUIsl TOHUMaHUS CYIIIHOCTH HAYYHOU KapTHHBI MUPA;

UHTEepeC K OOYyYEHMIO M TO3HAHUIO, JI0003HATENBbHOCTh, TOTOBHOCTh M CIOCOOHOCTh K
caM000pa30BaHUI0, 0CO3HAHHOMY BbIOOPY HApaBICHHOCTU M YPOBHs 00yueHHs B JaJIbHEHIIEM;

OBJIaJICHUE OCHOBHBIMH HAaBBIKAMHU HCCIIEIOBATEIbCKON JEATEeIbHOCTH, YCTAaHOBKAa Ha
OCMBICTICHHE OTbITa, HAOIIOAEHUI, TMOCTYNKOB M CTPEMJICHHE COBEpIIEHCTBOBATH IYTH
JOCTHKEHHSI HHIUBUTyaTbHOTO U KOJUIEKTUBHOTO OJIaromnory4yus;

chOpPMUPOBAHHOCTh ~ MH(POPMAIIMOHHOW  KyIbTYphl, B TOM  YHCJIE€  HABHIKOB
CaMOCTOSITENIbHON paboThl ¢ yUeOHBIMM TEKCTaMH, CIIPABOYHON JIMTEPATypOi, pa3HOOOpa3HBIMU
cpeAcTBaMU HMH()OPMALMOHHBIX TEXHOJOTHMH, a TaKKe YMEHHs CaMOCTOSITEIbHO OIpEIeiiTh
LEJIM CBOEro OOydeHHus, CTaBUTh M (opMynupoBaTh Jas ceOs HOBBIE 3a7ayd B yuébe u
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II03HABATEIILHOW JEATENIBHOCTH, Pa3BUBATh MOTHMBBI M MHTEPECHl CBOEHM ITO3HABATEIILHOM
JEATENBHOCTH;

5) popmupoBaHus KyJbTYpPhI 310POBbS:

OCO3HAHUE LICHHOCTH JKM3HU, OTBETCTBEHHOE OTHOLIEHUE K CBOEMY 3/I0POBBIO, YCTAHOBKA
Ha 3JI0pOBBIM 00pa3 *XM3HH, B TOM YHUCIIE M 32 CUYET OCBOCHHUS M COOMIOACHUS TpeOOBaHWI
0e301acHOH KCILTyaTalluy CPEeCTB HH(POPMAMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHI;

6) TpyaoBOro BocIMTAHUSA:

MHTEpEC K MPaKTUUYECKOMY M3Y4YeHHUIO npodeccuil u Tpyaa B chepax npodecCHOHaTbHOM
NEeSITEIbHOCTH, CBSI3aHHBIX C HH(OPMATUKOH, MPOrpaMMUPOBaHMEM U HH(OPMALMOHHBIMU
TEXHOJIOTUSIMU, OCHOBAaHHBIMU Ha JOCTIKEHUSAX HAYKH MH(OPMATUKH U HAYYHO-TEXHUYECKOTO
mporpecca;

OCO3HAHHBII BBIOOP M TOCTPOCHHE WHIUBUIAYAIbHOW TpaeKTOpuu oOpa3oBaHUs H
YKU3HEHHBIX TUIAHOB C YUETOM JINYHBIX U OOILIECTBEHHBIX HHTEPECOB U IOTPEOHOCTENH;

7) 3KOJIOTHY€CKOr0 BOCTIMTAHUA:

OCO3HaHHKE ITI00ATBHOTO XapaKTepa SKOJIOTHYECKUX IPOOJIeM U IMyTel UX pelleHus, B TOM
quclie ¢ y4€TOM BO3MOKHOCTEH NH()OPMALIMOHHBIX U KOMMYHHUKAI[MOHHBIX TEXHOJIOTHIA;

8) amantamum oOyyamomerocss K HU3MEHSIOIIMMCH YCJIOBHSM COLHMAJIBHON M
NMPHUPOJIHOM Cpe/bl:

OCBOEHHME OOYYalOUIMMKCS COLMAJIBHOTO OIbITa, OCHOBHBIX COLMAJBbHBIX pOJIEH,
COOTBETCTBYIOLIMX BEAyIIEH [JESITEeIbHOCTH BO3pacTa, HOPM U MpPaBUI OOIIECTBEHHOIO
NOBEJICHUs, (POPM COLMATIBHOM KU3HU B IPYyNIax U cOOOIIECTBAX, B TOM YUCIE CYLIECTBYIOIIUX
B BUPTYaJIbHOM IIPOCTPAHCTBE.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpeaMeTHble pe3ylbTaThl OCBOCHHS IMPOrpaMMbI 10 HHMOPMATHKE OTPa)KaroT
OBJIaJICHUE YHHUBEPCAIbHBIMU y4eOHBIMU NeUCTBUSMU — M03HABATEJIbHBIMU,
KOMMYHHUKATHUBHBIMU, PETYISTUBHBIMH.

IHo3naBaTebHBIE YHHBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUSA

ba3oBrble Jornyeckue aelcTBHSA:

YMEHHME OIpeAessaTh TMOHATHs, CO3JaBaTh OOO0OIIEHUs, YCTaHABIMBATh AaHAJIOTHUHU,
KJIacCU(PHUITUPOBaATh, CAMOCTOSTEIIHHO BBHIOMPATh OCHOBAHUS M KPUTEPUU IS KIaCCH(UKALIHH,
YCTaHABJIMBATh MPUYUHHO-CJIEJICTBEHHBIE CBSI3H, CTPOUTH JIOTMYECKUE PACCYKIEHHUS, NeJaTh
YMO3aKIIO4YeHUs (MHAYKTUBHBIC, IETYKTUBHBIE U 110 aHAJIOTHUHU) U BHIBOJIBI;

YMEHHE CO3/1aBaTh, MPUMEHATH U MPEOOPa30BhIBATh 3HAKU U CUMBOJIIBI, MOJIETH U CXEMBbI
JUIS pellieHrs y4eOHbBIX U MMO3HABATEIbHBIX 33/1aY;

CaMOCTOSITENIbHO BBIOMpATh CHOCOO pelieHus ydyeOHOW 3aiauu (CpaBHHUBATh HECKOJBKO
BapUAHTOB pEILICHHUS, BbIOUpaTh HaumOoJee TMOAXOMAMMA C Y4E€TOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHEB).

ba3oBble ucciaeaoBaTe/bCcKHe JeHCTBHUA:

(hopMynHupoBaTh BOMPOCH], (DUKCHPYIONIUE Pa3pbIB MEKIY PEaTbHBIM M IKEIaTEIbHBIM
COCTOSTHUEM CHTYalluH, 00BEKTa, 1 CAMOCTOSATEIHHO YCTAaHABIMBATH HCKOMOE U JTAHHOE;

OIICHUBATh HA MPUMEHHMOCTb U JOCTOBEPHOCTh HMH(OPMAIIHNIO, TMOJYYEHHYIO B XOJE
HCCIICIOBAHUS;
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MPOTHO3UPOBATh BO3MOXKHOE JallbHEHIIEe pa3BUTHE MPOLECCOB, COOBITHH M HX
MOCIIE/ICTBUS B AaHAJIOTHYHBIX MITM CXOJHBIX CUTYAIUIX, @ TAK)KE BBIIBUTATH MIPEIIIOI0KEHUS 00
UX Pa3BUTHUU B HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undopmanmueii:

BBISBJIATh JeUIUT UHPOPMALUH, JAHHBIX, HEOOXOJMUMBIX ISl PEIICHUS ITOCTABICHHOMN
3a/1a4y;

MPUMEHATh pa3IMYHBIE METOJbI, MHCTPYMEHTBl M 3alpochl IMpH TOUCKE H OTOOpe
nH(pOpMallM¥ WM JAaHHBIX W3 HMCTOYHHUKOB C YYETOM MPEUIOKEHHOW YydyeOHOW 3amauu u
3aJJaHHBIX KPUTEPHEB;

BBIOMpATh, aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U HMHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHbIX BUJIOB U OPM MPEACTABICHUS;

CaMOCTOSITENIbHO BBbIOMpaTh ONTUMAIbHYIO (OPMY MpPEJICTaBICHUS HHPOpMAUU U
WUTIOCTPUPOBATH pelIaeMble 33aul HECIOKHBIMU CXEeMaMH, luarpaMMaMi, UHOU rpadukod u
HMX KOMOMHAIUAMHU;

OIICHUBATh HAJEKHOCTh MH(GOPMALUU IO KPUTEPHUSIM, MNPEUIOKEHHBIM YYUTENIeM WU
cOpMyITUPOBAHHBIM CAMOCTOSITENBHO;

3¢ (deKTUBHO 3aIOMUHATh U CUCTEMATU3UPOBATh HH(POPMAIHIO.

KoMMyHMKaTHBHbIE YHHUBeEpPCaJbHbIE y4eOHble H1eHCTBUSA

OO0uenne:

COMOCTABJATh CBOM CYKIEHUS C CYKICHHSMH JpPYyrUX Yy4YacTHMKOB JHaJiora,
oOHapyXMBaTh pa3n4Ke U CXOACTBO MO3UINUI;

NyOJIMYHO  OPEJCTAaBISATh  PE3YNbTAaThl  BBIMOJIHEHHOTO  OMbITa  (9KCIEPUMEHTA,
UCCIIeIOBaHUS, IPOEKTA);

CaMOCTOSITENIbHO BBIOMpATh (QopMaT BBICTYIUIGHHS C Y4€TOM 3a/ad Mpe3eHTaluu u
0COOEHHOCTEH ayAUTOPUH U B COOTBETCTBUU C HUM COCTABJIATH YCTHBIE U MHUCbMEHHBIE TEKCTHI C
WCII0JIb30BAHUEM WIUTIOCTPATUBHBIX MaTEPHUAJIOB.

CoBMecTHas1 1eSITeILHOCTD (COTPYIHHYECTBO):

MOHUMATh M UCHOJB30BaTh MPEUMYILECTBA KOMAH/IHON M WHIMBUAYAIbHON pabOThl MpU
pElIeHUH KOHKPETHON IPOOIeMbl, B TOM YHUCIIE IPU CO3AaHUU UH(GOPMAITMOHHOTO POAYKTA;

MPUHUMATh 1eJIb COBMECTHONM HH(POPMAIIMOHHON AEATeThHOCTH MO cOopy, 00paboTke,
nepenaue, Gpopmanuzanuu UHPOPMAIMH, KOJUIEKTUBHO CTPOUTH JAEHCTBUS MO €€ JOCTHKEHUIO:
pacmpenensiTh poiiu, I0TOBapUBaThCs, 00CYKAATh MPOIIECC U PE3yIbTaT COBMECTHOU pabOTHI;

BBITIOJIHATh CBOIO YacTh PalOTHl ¢ uMHpopMalueil Ui WHOOPMAIMOHHBIM MPOJAYKTOM,
JOCTUTasi KAUECTBEHHOTO pe3yibTaTa 10 CBOEMY HANPABICHUIO U KOOPAUHUPYS CBOU JEUCTBUS
C APYTUMH YJI€HaMU KOMaH/Ibl;

OIICHUBATh KA4€CTBO CBOETO BKJIaAa B 0OUTMIT MH(GOPMAIIMOHHBIN MPOJAYKT MO KPUTEPHUSIM,
CaMOCTOSITENILHO CPOPMYITHPOBAHHBIM YUaCTHUKAMU B3aHMO/ICHCTBUS;

CpaBHUBATh pe3yJlbTaThl C UCXOJHOM 3aJadel M BKJIAJ KaXJIOro 4ieHa KOMaHIbl B
JOCTHKEHHE Pe3yIbTaToB, Pa3AeNsaTh cepy OTBETCTBEHHOCTH M MPOSBIATH TOTOBHOCTH K
MPEAOCTABICHUIO OTUETA TIEPE] TPYIIOM.

PeryasitTuBHbIe YHMBepcaJbHbIe Y4eOHbIE JelCTBUSA
Camoopranmsanms:
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BBISIBJIATH B )KU3HEHHBIX U YI€OHBIX CUTYaIUAX MPOOIeMbl, TPeOYIOIINE PELICHHUS;

OPUEHTUPOBATbCA B PA3IMYHBIX MOJAXOJAX K HPHUHATHIO pPEUICHUH (MHIUBUAYAIbHOE
MIPUHATHE PEIICHUH, IPUHATUE PELIEHUN B TPYIIIE);

CaMOCTOSITEJIBHO COCTaBJIATh AJITOPUTM pELIEHUs 3ajaud (WIM €ro 4acTb), BBIOMpATh
cnoco0 pemeHus y4eOHOW 3amadud ¢ y4€TOM MMEIOUIMXCS PECypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh MPeIaraéMble BAPUAHThI PELICHU;

COCTaBJIATh IJIAaH JAEWCTBMH (IJIaH peaju3aluyd HaMEYEHHOI'O alrOpUTMa PpELICHHUS),
KOPPEKTUPOBATh MPEJIOAKEHHBIN aTOPUTM C YIETOM MOIYYEHHsI HOBBIX 3HaHUN 00 M3ydyaeMoM
00BEKTE;

JieNiaTh BBIOOP B YCJOBHSX MPOTHUBOPEUYMBON MH(OpMaMu U OpaTh OTBETCTBEHHOCTDH 3a
pelieHue.

CamokoHTpoJIb (peduiexkcus):

BIIAJIETh CIIOCOOAMHU CaMOKOHTPOJISL, CAMOMOTHBAIIMH U PE(IIEKCHH;

JlaBaTh OLIEHKY CUTYallUH U Mpeajiararh IiaH e€ u3MeHEeHHUS;

YUUTHIBATh KOHTEKCT M TPEABUACTb TPYAHOCTHU, KOTOpPHIE MOTYT BO3HUKHYTH IpHU
pelieHny yueOHOM 3aauu, aAalTHPOBaTh PEIIeHUe K MEHSIOIINMCS 00CTOSTENbCTBAM;

OOBSACHATh NPUYUHBI JOCTHXKEHUS (HEIOCTHKEHUS) pe3ylbTaToB HWH(OPMALMOHHON
NEeATeNbHOCTH, JlaBaTh OLIEHKY HPUOOPETEHHOMY OMBITY, YMETh HAaXOJUTh IIO3UTHUBHOE B
MPOU3OIIEANICH CUTYallUH;

BHOCHUTb KOPPEKTHBBI B AEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, M3MEHHUBIINXCS
CUTYallUii, yCTAHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHSIM.

IMOLMOHAJILHLIA NHTEJJIEKT:

CTaBUTb ce0s1 Ha MECTO APYrOro 4ejaoBeKa, IOHUMAaTh MOTUBBI M1 HAMEPEHUS JIPYroro.

IIpunsiTue ceds1 U APyrux:

OCO3HABATh HEBO3MOKHOCTb KOHTPOJHMPOBATh BCE BOKPYI NAXE B YCIOBHUAX OTKPBITOTO
JOCTyNa K JI0OBIM 00bEMaM HH(POPMALIHH.

INPEIMETHBIE PE3YJIBTATbBI

K xonmy o0yuenus B 7 kjacce y ooyqaronierocst 0yayT copMHUpOBaHBI CIETYIOIINE YMEHUS:

MOSICHATH Ha MPUMEpaxX CMBICT MOHATHH «MHGOPMaIMs», «MHPOPMALUOHHBIN MTPOIIECC),
«00paboTka HHPOPMAINY, «XpaHEeHHE HHPOpMauny, «repenada HHHOopMaLuny;

KOJMPOBATh M JIEKOJMPOBATh COOOIEHUs IO 3aJaHHBIM IpaBUIIaM, JEMOHCTPUPOBATH
[IOHUMAHHE OCHOBHBIX IPUHIMIIOB KOJMPOBAaHUS MH(OPMAIMK PA3IUYHOM  HPUPOIBI
(TekcToBOH, rpaduyeckoi, ayauo);

CpaBHUBAaTh JJIMHBI COOOIIECHUH, 3alMCAaHHBIX B Pa3IMuYHBIX ajaBUTaX, ONEPUPOBATH
eIMHUIIAMU U3MepeHust HH(POPMAIIMOHHOTO 00bEMA M CKOPOCTH NIepeiaul JaHHBIX;

OLICHUBaThb M CpPaBHUBATh pa3Mepbl TEKCTOBBIX, TpapUUECKUX, 3BYKOBBIX (aiioB u
BUJe0(DailsoB;

NPUBOANTH TPUMEPHl COBPEMEHHBIX YCTPONCTB XpaHEHUs M Nepeaadn WHOopMaluy,
CpaBHUBATh UX KOJMYECTBEHHBIE XapaKTEPUCTUKH;

BBIJICJIATh OCHOBHBIE ATAIbl B UICTOPUH M TIOHUMATh TEHJICHIIMU Pa3BUTHSI KOMITBIOTEPOB U
MIPOrpaMMHOTO 0OecTieueHMs;
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MoJlydyaTb M  HCHOJB30BaTh HMH(OPMAIMIO O XapaKTEPUCTUKAX MEPCOHAIBLHOTO
KOMIIBIOTEpPA M €r0 OCHOBHBIX 3JIEMEHTaxX (IpOILeccOop, ONepaTUBHAs NaMsTh, J0JTOBPEMEHHAs
[aMsTh, YCTPONCTBA BBOAA-BBIBOJA);

COOTHOCHUTb XapaKTEPUCTUKHU KOMIIbIOTEPA C 33/1a4aMU, PEIIa€MbIMH C €r0 IOMOIIIbIO;

OpPUEHTUPOBATHCS B MEPAPXUUECKON CTPYKType (HaillIoBOM CHCTEMBI (3aUCHIBATH TTOJTHOE
umsi (aiima (karamora), mytb K (aiiry (Katalory) 1Mo HMEIOMIeMYCs OMUCaHWI0 (hailioBoOi
CTPYKTYpbl HEKOTOPOTO MH(POPMALIMOHHOTO HOCUTEIS);

paborath ¢ (halJIOBOM CHCTEMOW TEPCOHAIBLHOTO KOMITBIOTEpA C HCIOJIb30BaHUEM
rpadpuueckoro  uHTepdelica, a  UMEHHO:  CO3[aBaTh, KOMHPOBaTh, IEPEMEIIATH,
MIEpEeUMEHOBBIBATh, YAAIATh U apXUBUPOBATh (DaiyIbl U KaTaJoOTH, UCIIOJIb30BaTh aHTUBUPYCHYIO
MIPOrpaMMmy;

MPEJCTaBIATh  PE3YNbTAaThl CBOEM  JEATEIBHOCTH B  BHJE CTPYKTYPHUPOBAaHHBIX
WJUTIOCTPUPOBAHHBIX TOKYMEHTOB, MYJIbTUMEAUNHBIX TPE3EHTALINN;

uckate uH(popmarnuio B HMHTepHere (B TOM 4Hcie, N0 KIOYEBBIM CJIOBaM, IIO
M300pakKeHUI0), KPUTUUECKH OTHOCUTHCS K HalIeHHON WH(OpMAIIMU, 0CO3HABAsI OMTACHOCTD IS
JUYHOCTH U OOIIecTBa pPAaclIpoOCTpaHEHHUs] BPEIOHOCHON uHpopManud, B TOM 4YHCIIE
SKCTPEMUCTCKOTO U TEPPOPUCTHUECKOTO XapaKTepa;

MMOHUMATh CTPYKTYPY aJIpecOB BeO-pecypcoB;

HCI0JIb30BaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHUKALIN;

cobmonate  TpeOoBaHHMS ~ O€30MACHOW  DKCIUTyaTallMM  TEXHUYECKUX  CPEJNICTB
MH(OPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHM, COOMIONAaTh CETeBON 3TUKET, 0a30BbIe
HOPMBI HTH(POPMAIIMOHHOM 3TUKH U MpaBa Mpu paboTe ¢ MPUIOKEHUSIMH Ha JI0ObIX YCTPOHCTBAX
u B HTepHere, BHIOMpATh O€30MaCHbIE CTPATETUH MMOBEJCHHS B CETH;

MPUMEHSITh METOAbl MPO(UIAKTUKYA HEraTUBHOTO BIUSHUS CPEICTB MHPOPMAIIMOHHBIX U
KOMMYHHKAITMOHHBIX TEXHOJIOTHI Ha 3I0POBBE MOJIH30BATEIIS.

K konIity o6yuenus B 8 kiacce y oOydaromierocst 0yayT copMHUpOBaHbI CICITYIOIINE YMECHHUS:

MOSICHATh Ha TMPUMEPax pa3iuyus MEXIy T[O3UIHOHHBIMA M HEMO3UIIMOHHBIMU
CHUCTEMaMHU CUHCIICHUS;

3amychiBaTh U CpaBHHMBATh I1ieible yuciaa oT O go 1024 B pa3iuyHbIX MO3UIIMOHHBIX
CUCTEMax CUuCiIeHHUs (C OCHOBaHUSAMH 2, 8, 16), BBINOJHATH apu(PMETUUCCKUE OTIECPAIIMHA HAJl
HHMU,

PacKpbIBaTh CMBICII TOHSATHH «BBICKAa3bIBAHUEY», <JIOTHYECKAs OIepaIusy», <«JIOTHYeCKOe
BBIPAKEHUEY;

3aMMChIBaTh JIOTMYECKHUE BBIPAKEHUS C WCIOJIB30BAHHMEM IU3IBIOHKIINU, KOHBIOHKIWUU U
OTpUIAHUS, OMpPENEeNSITh HCTUHHOCTh JIOTHYECKHX BBIPAKEHUHM, €CITU H3BECTHHI 3HAYCHUs
HMCTUHHOCTU BXOJSIIUX B HETO MEPEMEHHBIX, CTPOUTH TAOIHMIIBI HICTUHHOCTH JUIS JIOTHUYECKUX
BBIPAKEHUMH;

pPacKpbIBaTh CMBICT MOHSITHHA «UCIOJHUTENbY, «AITOPUTM», «IIPOrpaMMay, MOHHMAS
Pa3HUILy MEXAY YIOTPEeOICHHEM dTUX TEPMHUHOB B OOBIIEHHOW peun U B MH(OpPMATHUKE;

OTIMCHIBATh AJITOPUTM PEIISHUS 33Ja4d Pa3IUYHBIMU CHOCOOaMU, B TOM 4YHCIIE B BHJIE
OJIOK-CXEMBI;
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COCTaBJISATh, BBINOJHATH BPYYHYI0O M Ha KOMIIBIOTEPE HECIOXKHBIE AITOPUTMBI C
WCTIOJIb30BAHMEM BETBJICHUHU W LIMKIIOB JJIS YIIPABJICHUS HCIOJHHUTEISIMH, TAKUMHU Kak PoOoT,
UYepenamka, YepTExHUK;

HCI0JIb30BATh KOHCTAHTbl U MEPEMEHHBIE Pa3IMYHBIX THUIOB (YHMCIIOBBIX, JIOTHYECKHX,
CHUMBOJIbHBIX), @ TAKXKE COJEPKAIINE UX BBIPAKEHUS, UCII0Ib30BaTh ONIEPATOP IPUCBAUBAHMUS;

HCII0JIb30BATh MPHU Pa3pabOTKe MPOrpamMMm JIOTUUECKUE 3HAYEHMS, ONIepallii U BbIPaKEHUS
C HUMU;

aHAJIM3UPOBATH MPEAJIOKEHHBIE AITOPUTMBI, B TOM YHUCIIE€ ONPEAEIATh, KaKHE Pe3yIbTaThl
BO3MOXHBI IIPU 33JaHHOM MHO>KECTBE UCXOJHBIX 3HAYCHUII;

CO3/1aBaTh U OTJIAKUBATh MPOrPAMMbI Ha OJTHOM M3 S3BIKOB mporpaMmmupoBanus (Python,
C++, Ilackanp, Java, C#, llIkonbHBIH ANTOpHUTMUYECKHN SI3BIK), pealn3yrolue HECIOKHBIC
IrOpuTMbl 00pabOTKM YHMCIIOBBIX JAHHBIX C HCIIOJIb30BAaHMEM IIMKJIOB W BETBJIEHUH, B TOM
qycie Pealn3yIolue IMPOBEPKY JEIMMOCTH OJHOIO IIEJIOT0 YHUCJAa Ha JpYyroe, IMPOBEPKY
HaTypaJIbHOTO YKCiia Ha MPOCTOTY, BbIJCNEHUS HU(p U3 HATYpaIbHOTO YHCTIA.

K xonIty 06yuenus B 9 kyacce y oOydaromerocst 0yayT copMHUpPOBaHbI CICTYIONINE YMEHHUS:
pa30uBaTh 3a7aud Ha T0J33JIa4H, COCTABJIATH, BBIMOJIHATH BPYYHYIO M Ha KOMITBIOTEpE
HECIIO)KHBIC aJTOPUTMBI C HCIOJB30BAaHUEM BETBIICHHH, ITUKIOB M BCIIOMOTATEIbHBIX
JITOPUTMOB JUTSI YIIPABJICHUS UCIIOJTHUTEISIME, TaKUMH Kak Po6oT, Uepemnarmika, YepT&XHUK;

COCTaBJIATh M OTJIQKUBATh MPOTPAMMBI, PEaTH3YIONINE THIIOBBIC aJTOPUTMBI 00pabOTKH
YHCIIOBBIX TMOCJIEI0BATEIBHOCTEH MM OJJHOMEPHBIX YHCIOBBIX MAaCCHBOB (TIOMCK MaKCHMYMOB,
MUHUMYMOB, CYMMBI MM KOJHYECTBA JJIEMEHTOB C 3aJlaHHBIMH CBOWCTBAMH) Ha OJHOM W3
s136IKOB TiporpammupoBanus (Python, C++, Ilackans, Java, C#, IIIKoabHBIN AJIrOpPUTMHYECKHUI
S3bIK);

PacKpbIBaTh CMBICI TMOHSATHHA «MOJEIBY, «MOJICIUPOBAHUEY, ONPEICIIATh BUIbI MOJCIICH,
OIICHUBATh aJEKBATHOCTh MOJIEJIA MOJICTUPYEMOMY OOBEKTY H LIEJISIM MOJICIIMPOBAHUS;

WCIIONb30BaTh Tpadbl U JEPEBbs UIsI MOJICIIMPOBAHMS CUCTEM CETCBOH U MEPapXUUEeCKON
CTPYKTYPBI, HAXOIUTh KpaT4allIui yTh B rpade;

BBIOMpATh CHOCOO TPEACTABJICHUS JaHHBIX B COOTBETCTBUHM C IOCTABJICHHOW 3aavcit
(TabnuBl, cXeMbl, rpaduKu, TUarpaMMbl) ¢ UCTIOJIb30BAHUEM COOTBETCTBYIOIIMX MPOTPAMMHBIX
cpenctB 0OpabOTKH JTaHHBIX;

WCIIONb30BaTh JJIEKTPOHHBIC TAOMMIBI it O0padOTKM, aHAM3a W BH3YyaJIM3alluU
YHCIOBBIX JAaHHBIX, B TOM 4YHCIIE€ C BBIJCIICHUEM JAuana3oHa TaONHIbl U YHOPSJOYHUBAHUEM
(COPTHPOBKOI1) €r0 AIEMEHTOB;

co3faBaTh W TPUMEHATH B DOJEKTPOHHBIX Tabmuuax GopMmynbl A1  pacdy€roB C
WCIIOJIb30BAHMEM BCTPOEHHBIX apupMeTHuecKux (yHKUUNA (CyMMUpOBaHHE U TMOJCUET
3HAUEHUH, OTBEYAIONIMX 3aJaHHOMY YCJOBHIO, cpeaHee apudmMeTrhdyeckoe, MOUCK
MaKCHUMaJbHOTO ¥ MUHUMAJIBHOTO 3HAaueHUs), aOCONIOTHON, OTHOCHTENHHOM, CMEIIaHHOU
ajipecaluy;

WCIOJIb30BaTh DJEKTPOHHBIE TAOMUIBl JJIS YHCICHHOTO MOJENUPOBAHUS B MPOCTHIX
3a/layax U3 pa3HbIX Y4eOHBIX TPEIMETOB;

WCIOJIb30BaTh COBPEMEHHBIE WHTEPHET-CEPBHUCHl (B TOM YHCIE KOMMYHUKAIIMOHHBIC
CEpBHCHI, OONAYHBIE XPAaHWIWINA JAaHHBIX, OHJAWH-TIpOrpaMMbl (TEKCTOBBIE U Trpaduueckue
PEMAKTOPBI, Cpebl pa3paboTKH)) B yUeOHOM U TIOBCETHEBHOU EATEIILHOCTH,
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NPUBOAUTH TPHUMEPHl HCIOJB30BAaHMUS Te€OMH(POPMAIIMOHHBIX CEPBHUCOB, CEPBHCOB
rOCYJapCTBEHHBIX yCIYyr, 00pa3oBaTeibHBIX cepBUCOB MHTEpHETA B y4eOHOW M MOBCEAHEBHOM
NeSITENIbHOCTH;

UCIOJIb30BAaTh  pa3jIMYHbIE CPEACTBAa 3alllUThl OT BPEJOHOCHOTO IPOTrPaMMHOIO
o0ecrieyeHns, 3alliaTh MEPCOHANBHYI0 HH(GOPMAIMIO OT HECAHKIIMOHUPOBAHHOTO JOCTYNA H
€ro IMOCJIEACTBUI (pasrialieHusi, IOJAMEHbI, yTpaTbl JaHHBIX) C YYETOM OCHOBHBIX
TEXHOJIOTUYECKUX M COLMAIbHO-TICUXOJIOTHYECKUX ACIIEKTOB HCIOJIb30BaHUS ceTH WHTepHer
(cereBasi aHOHMMHOCTb, LU(POBOI cJe/l, ayTeHTUYHOCTh CYOBEKTOB U PECYpPCOB, OMACHOCTb
BPEIOHOCHOTO KOJIa);

pacrno3HaBaTh IMOMNBITKA M TPEIyNpexXIaTb BOBJIEUYEHHE ce0s U OKpYXKaloUUX B
JNECTPYKTUBHBIE U KPUMMHAJIbHbIE (POPMBI CETEBOM aKTUBHOCTH (B TOM uucie KUOepOyJUIMHT,
(bumuHr).
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PeszepBHOe Bpemst 2 1
OBIIEE 34 3 0



https://m.edsoo.ru/UPD9STCO1
https://m.edsoo.ru/UPD9STCO1
https://m.edsoo.ru/RQ81HEYWU
https://m.edsoo.ru/RQ81HEYWU
https://m.edsoo.ru/L19DBLLHU
https://m.edsoo.ru/L19DBLLHU
https://m.edsoo.ru/31D0PK49P
https://m.edsoo.ru/31D0PK49P
https://m.edsoo.ru/WBF0S9ZCV
https://m.edsoo.ru/WBF0S9ZCV
https://m.edsoo.ru/CNE4CTH6A
https://m.edsoo.ru/CNE4CTH6A
https://m.edsoo.ru/MA6L01I3C
https://m.edsoo.ru/MA6L01I3C
https://m.edsoo.ru/JYYYY5HKY
https://m.edsoo.ru/JYYYY5HKY
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KOJIMYECTBO
YACOB I10
[TPOTPAMME
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Ne HauMeHoBaHHne
n/ | pa3aeyoB U TeM
n NPorpamMmbl

KoaudecTBO 4acoB

Bcer
0

KonTpoubH
ble padoThI

IIpakTHyeck
ue padoTsl

DJIEeKTPOHHbIE
(uudposbie)
oOpa3oBaTtejibHbIE

pecypchbl

Pa3nen 1. Teoperudyeckue oCHOBbI HH(POPMATHKH

11 Cucrembl 6 1 https://m.edsoo.ru/SMER3
' CUHCIICHUS WA20
DTeMEHTEI https://m.eds00.ru/DMP7TA
1.2 MAaTEMATUUYECKO 6 1
. X30
" JIOTUKH
Hroro mo pazgeny 12

Paspnen 2. Anropurmsl

U IPOrpaMMHPOBaHUeE

HcnonauTenu u
21 AIITOPUTMBL. 10 1 https://m.edsoo.ru/G5RZQO7
' AITOpUTMUUECK OAW
1€ KOHCTPYKIIHH
Asbix https://m.edsoo.ru/A7TSYRV
2.2 MPOTrpaMMHUPOBa 9
RJO
HUS
Ananu3 https://m.edsoo.ru/POKGBH
2.3 2
AITOPUTMOB GO0
Hroro no pazgeny 21
PesepBHOE Bpems 1
OBILEE
KOJIMYECTBO
YACOB I1O0 34 3 0

I[TPOTPAMME



https://m.edsoo.ru/8MER3WA2O
https://m.edsoo.ru/8MER3WA2O
https://m.edsoo.ru/DMP7TAX3O
https://m.edsoo.ru/DMP7TAX3O
https://m.edsoo.ru/G5RZO7OAW
https://m.edsoo.ru/G5RZO7OAW
https://m.edsoo.ru/A7SYRVRJ0
https://m.edsoo.ru/A7SYRVRJ0
https://m.edsoo.ru/P0KGBHG00
https://m.edsoo.ru/P0KGBHG00
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9 KJIACC
N HaumenoBanu | KosmyecTBo 4acoB DJIeKTPOHHbIE
" | e pa3mesoB u (undpoBbIe)
n/ Bcer IpakTuyeck
- TEM o KonTpoabsn e paGoTEI o0pa3oBaTe/IbHbIE
NPOrpaMMblI bie padoThI pecypcsl
Paznea 1. llndpoBas rpaMmoTHOCTH
I'mo6anpHas
cetp HTEpHET
11 U CTpaTeruu 3 https://m.edsoo.ru/M27Y814
0€e30MacHoOTO 4E
TTOBEJICHHSI B
Hel
Pa6ora B
12 HHPOPMAIHOHH 3 https://m.edsoo.ru/NGZ0UI0
oM E9
MPOCTPAHCTBE
Hroro mo pazgeny 6

Pa3znen 2. Teopernueckue 0CHOBbI HH(POPMATHKH

Monesmpoatin https://m.edsoo.ru/DGM34B
2.1 € KaK METOJI 8 1
VUL
IMO3HAHUS
Hroro mo pazgeny 8

Pazgen 3. Anropurmbl

U IPOrpaMMHpPOBaHUe

Paspaborka https://m.edsoo.ru/MD5WV
3.1 AITOPUTMOB U 6 1
172T
porpamMm
https://m.edsoo.ru/GKKEIR
3.2 VYnpasnenue 2 ZFU
Hroro no pasaeny 8

Pazpnen 4. Undopmanmo

HHBIC TEXHOJIOTHH

DNeKTpOHHBIE https://m.edsoo.ru/HT45101
4.1 10

TaOJIULIBL A4

Mugopmarmonn https://m.edsoo.ru/6WEQ7H
4.2 BbIE€ TEXHOJIOTUN 1

B COBpCMCHHOM

YED



https://m.edsoo.ru/M27Y8144E
https://m.edsoo.ru/M27Y8144E
https://m.edsoo.ru/NGZ0UI0E9
https://m.edsoo.ru/NGZ0UI0E9
https://m.edsoo.ru/DGM34BVUL
https://m.edsoo.ru/DGM34BVUL
https://m.edsoo.ru/MD5WV172T
https://m.edsoo.ru/MD5WV172T
https://m.edsoo.ru/GKKEIRZFU
https://m.edsoo.ru/GKKEIRZFU
https://m.edsoo.ru/HT45IO19V
https://m.edsoo.ru/HT45IO19V
https://m.edsoo.ru/6WEQ7HYED
https://m.edsoo.ru/6WEQ7HYED
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oO1ecTBe

Hroro no pazneny 11
PesepBHOE Bpems 1
OBILEE

KOJIMYECTBO 34
YACOB I10

[TPOTPAMME
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IPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOH
OBPA3OBATEJIbHOM ITPOTPAMMBI

7 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3yJabTaThbl 0CBOCHUSA OCHOBHOM
06p330BaTeJ'lLHOI71 nporpaMmsbl OCHOBHOI'O 00111€ero 06pa3013amm

1

[To Teme «lludpoBas rpaMOTHOCTH»

1.1

[losicaTe Ha  mpuMepax CMBICH  MOHATUH  «MHQOpMALUL»,
«HGOPMAITMOHHBIN MPOIIECC», «00paboTka HHDOPMAITUNY, «XpPAHCHUE

nHpopmanuny, «nepegada HHGOPMALUN»

1.2

[IpuBOIUTE IPUMEPBI COBPEMEHHBIX YCTPOMCTB XpaHEHUs W NEpenadn

nH(popMaluY, CPABHUBATH UX KOJMYECTBEHHbIE XapaKTEPUCTHKU

1.3

[TonyyaTh ¥ HCHONB30BaTh HHMPOPMALMIO O XapaKTEPUCTHUKAX
NEPCOHANIBHOIO KOMIBIOTEPA M €r0 OCHOBHBIX 3JI€MEHTax (IpoLeccop,
OoTiepaTUBHAs MaMsTh, JOJTOBPEMEHHAas IMaMATh, YCTPOMCTBA BBOJIA-

BBIBO/IA)

1.4

CoOTHOCHTH XapaKTCpUCTUKN KOMIIBIOTEPA C 3aa4aMu, pe€l1a€MbIMU C

€ro NIoOMombrO

1.5

OpueHTHPOBaTLCS B HMEPAPXUUYCCKON CTPYKType (ailioBOM CHCTEMBI
(3anmmcpIBaTh MOJIHOE MM (paiiyia (kaTanora), myTh K ¢aiiny (KaTaiaory)
N0 HMEIIIEMYyCs OMNUCAaHUIO0 (alIOBONH CTPYKTYphl HEKOTOPOTO

HH()OPMAITMOHHOTO HOCUTEJIS)

1.6

PabGorate c (ailioBoli CHUCTEMOW MEPCOHAIBHOIO KOMIIBIOTEpPA C
UCIOJIb30BaHUEM rpaduueckoro uHTepdeiica: coznaBarh (KOMUPOBATH,
nepeMeniaTh, MepeuMeHOBbIBATh, YIANATh U apXUBUPOBAThH (Hallibl U

KaTaJIoTH, UCIOJIb30BaTh AaHTUBUPYCHYIO IPOTpaMMY)

1.7

Uckare undopmanmio B MHTepHETe (B TOM YHCIE MO KIHOYEBBIM
CJIOBaM, MO H300paKE€HUIO), KPUTHUUYECKH OTHOCUTHCSA K HailJIeHHOMN
uH(GOpPMAIlMK, OCO3HABATh OMACHOCTh JUIsI JTUYHOCTH M 0OIIecTBa
pacmpoCTpaHeHUsT BpPEJOHOCHOW wWH(OpManuu, B TOM YHUCIE

OKCTPEMHUCTCKOI'O U TCPPOPUCTUICCKOT'O XapaKTepa

1.8

[TonnMaTh CTPYKTYypY a/ipecoB BeO-pecypcoB

1.9

Hcnonp30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKALIUI
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1.10

Cobmronate TpeOoBaHMs 0€30MacHON OSKCIUTyaTallMd TEXHUYECKHX
CpCaAcCTB I/IH(bOpMaIII/IOHHI)IX U KOMMYHUKAIMOHHBIX TeXHOJ’IOFHﬁ,
COOIIONIATh CETEBOM ATUKET, 0a30BbIE HOPMBI HH(POPMAIMOHHOMN ITUKH
U TIpaBa mpu paboTe C MPUIOKCHUSIMH HA JIFOOBIX YCTPOWCTBAaX W B

WuTepHere, BHIOHpaTh O€30MaCHBIE CTPATET MK MOBEACHUS B CETH

1.11

HpI/IMeHSITI) METO/AbI HpO(l)I/IJ'IaKTI/IKI/I HETaTUBHOT'O BJIHUAHUA CPCIACTB
I/IH(i)OpMaIII/IOHHI)IX U KOMMYHUKAIUOHHBIX TEXHOJIOTUHA Ha 300pPOBLEE

ITOJIB30BaTCIIA

[To Teme «TeopeTnueckue 0CHOBBI HH(POPMATUKID)

2.1

KonmupoBaTe u neKomupoBaTh COOOIIEHUS IO 3aJaHHBIM IPaBHIIAM,
JEMOHCTPUPOBATh MOHUMAaHWE OCHOBHBIX MPUHIIMIOB KOJAUPOBAHUS

UHPOPMAIMH PA3TMIHON TPUPOJIBI (TEKCTOBOM, rpaguIecKoid, ayauo-)

2.2

CpaBHHMBATh JUIMHBI  COOOIIEHWH, 3alMCAHHBIX B  Pa3IUYHBIX
andaBuTax, ONEepUPOBaTh €AMHUIIAMU HU3MEpPEHUs] MHPOPMAIMOHHOTO

00BbEMa M CKOPOCTH TIEpeIaul JaHHBIX

2.3

OueHuBaTh W CpaBHUBaThb pa3Mepbl TEKCTOBBIX, TIpapUUECcKUX,

3BYKOBBIX (DaiisioB 1 BUIe0(hailIoB

[To reme «MHpOpMAITMOHHBIE TEXHOJIOTHI)

3.1

[IpencraBnsiTh ~ pe3ynbTaThl  CBOCM  NEATENBHOCTH B BHJE
CTPYKTYPUPOBAHHBIX WJUTIOCTPUPOBAHHBIX JIOKYMEHTOB,

MYJIbTUMEAUINHBIX MPE3CHTAIIUN




8 KJIACC

24

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMLIe NMpeaAMETHBIC PE3YyJabTaThbl 0CBOCHUSA OCHOBHOM
06p330BaTeJ'l])H0]71 nporpamMmbl OCHOBHOI'O 00111€ero 06p33OBaHI/Iﬂ

1

[To Teme «TeopeTnueckue 0CHOBBI HH(POPMATUKID)

1.1

ITossicaaTe Ha npuMepax pasjindyud MCKAYy MNO3UIUOHHBIMH H

HCEIIO3UIITMOHHBIMU CUCTEMaMU CUHHCIICHUA

1.2

3anucelBaTh M CpaBHUBATh Lenble yucia oT 0 1o 1024 B pa3nuuHbIX
MO3ULMOHHBIX CHCTEMax cuucieHus (c ocHoBaHusMu 2, 8, 16),

BBITTIOJIHATH apI/ICbMeTI/I‘—IeCKI/Ie orepalur Haa HUMHA

1.3

PaCKpBIBaTB CMBICJI MMOHATHH «BBICKa3bIBaAHHUC», «Ioruyeckas

onepanusa», «JIOrM4€CKOC BLIPAKCHHUCH

1.4

3anuceIBaTh JTOTHYCCKHE BBIPAXKCHHA C UCIIOJIB30BAHUEM JU3BIOHKIIHUH,
KOHBIOHKIIMHM HW OTpHLOAHUA, OIPCIACIIATL HCTHHHOCTbH JIOTHYCCKUX
BBIpa)I(eHHﬁ, €CJIM U3BCCTHBI 3HAUYCHHUA NCTHUHHOCTH BXOIAIINX B HETO
IIEPEMECHHEBIX, CTPOUTH Ta6J'II/ILIBI HUCTUHHOCTH JId JIOTHYCCKHUX

BBIPAKECHUI

[To Teme «ANTOPUTMBI U IPOTPAMMHUPOBAHUE)

2.1

P ACKpPbIBATb CMBICJI MMOHATUH «HUCIIOJIHUTCIIBb», «AJITOPUTMD»,
«IIporpammay, IIOHHUMass pa3HULly MCKIAY YHOTpe6J'ICHI/ICM 9THUX

TEPMHHOB B OOBIICHHOI peun U B uH(GOpMaTUKe

2.2

OnuceIBaTh AITOPUTM PCIICHHUA 3aJla4u Pa3JIMYHBIMU CHOCO6aMI/I, B

TOM 4YHUCJIC B BUAC OJIOK-CXEMBI

2.3

COCTaBJ'ISITL, BBIIIOJIHATE BPYUYHYIO W Ha KOMIIBIOTECPEC HECIOXKHBIC
AJITOPUTMBI C UCIIOJIB30BAHUCM BETBJICHUH M LIUKIOB IS YIIpaBJICHUA

HUCIIOJTHUTCIIAMHA

2.4

Hcnonp3o0BaTh KOHCTAaHTBI H NEPpCMCHHBIC  PA3JIMYHBIX  TUIIOB
(‘-II/ICJ'IOBLIX, JJOTHYCCKHX, CI/IMBOJIBHBIX), a TaKXXE COACpIKallue ux

BBIPAKCHUA, UCIIOJIB30BATh OIICPATOP IMPHUCBANBAHUA

2.5

Hcnonp3oBath mpu pa3pabOTKE NPOrpaMM JIOTUYECKHE 3HAYEHUS,
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orcpalu U BbIPAKCHHA C HUMU

2.6

AHaJII/IBI/IPOBaTI) MPCAJIOKCHHBIC AJITOPUTMBI, B TOM YHCJIC OIIPCACIATD,
KaKu€ pe3yJIbTaTbl BO3MOXHBI IPHU 3aJaHHOM MHOXKCCTBC HCXOJHBIX

3HAYEHU

2.7

Co3maBaTh ¥ OTIQXHBATh NPOTPAaMMBI Ha OJHOM W3 S3BIKOB
nporpammupoBanust (Python, C++, Ilackans, Java, C#, IlIkoabHbIH
AnropuTMHUYECKUN SI3BIK), pEATU3YIOIMIHE HECIOXKHBIE aITOPUTMBI
00pabOTKM YHCIIOBBIX JIAHHBIX C HCIIOJIB30BAHWEM IHKIIOB H
BETBJICHUH, B TOM YHCJIC PEATU3YIONIUE MPOBEPKY JICIUMOCTH OJTHOTO
[IEJIOTO YMCIIa Ha IPYTOe, MPOBEPKY HATYPaIbHOTO YHCIIa Ha TIPOCTOTY,

BbIIETICHUS IIU(P U3 HATYPAJTBLHOTO YHCIa




9 KNIACCA

26

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMLIe NMpeaAMETHBIC PE3YyJabTaThbl 0CBOCHUSA OCHOBHOM
06p330BaTeJ'l])H0]71 nporpamMmsbl OCHOBHOI'O 00111€ero 06p33OBaHI/Iﬂ

1

[To reme «lludpoBas rpaMOTHOCTH»

1.1

Wcnons30BaTh COBPEMCHHBIC HWHTCPHCT-CECPBUCHL (B TOM YHCIIC

KOMMYHHKAIIMOHHBIC CCPBUCHI, oOJrauyHbIe XpaHWJIMIIa OJaHHBIX,

OHJIaH-TIpOTpaMMbl (TEKCTOBbIE M TpaUuecKue pPelaKTOpbl, Cpeibl

pa3paboTKK) B yueOHOM M MOBCETHEBHOM IEATETLHOCTH

1.2

[IpuBomuTh,  MpUMEpPHl  HCIOJIB30BAaHHUA  T€OMH(GOPMAIMOHHBIX

CEPBHCOB, CEPBUCOB TOCYAAPCTBEHHBIX YCIYyr, 00pa30BaTENIbHbIX

cepBucoB MHTepHeTa B y4eOHOM 1 MOBCETHEBHOM AESITETLHOCTH

1.3

Hcnonp30BaTh pazauyHble CpPEACTBA 3alUThl OT BPEJOHOCHOTO
IPOrpaMMHOTO OOecreueHus, 3alUIaTh IEPCOHAbHYI0 HHPOPMAIUIO

OoT HCCaHKIIMOHUPOBAHHOI'O J0CTyI1a u €ro HOCJ'IC,Z[CTBI/Iﬁ

(pasrnameHI/m, MMOAMCHBI, YTpPAThI ,I[aHHBIX) C y‘IéTOM OCHOBHBIX

TCXHOJIOI'MYCCKUX n COLMAJIBHO-IICUXOJIOTHYCCKHNX ACIICKTOB

UCTONIb30BaHusl cetu MHTepHeT (cereBas aHOHMMHOCTh, LU(POBOH

CJICH, AYTCHTHUYHOCTD CY6T>CKTOB u OITIaCHOCTb

pecypcoB,

BPEIOHOCHOTO KO/1a)

1.4

Pacnio3HaBaTh MOMBITKM W HOpeAyNpexaaTb BOBJEUEHHE ceds U
OKpYXKaloIUX B JECTPYKTUBHBIE M KPUMUHAJIbHBIE (OPMBI CETEBOI

aKTUBHOCTH (B TOM 4ucIe KHOepOyJUIMHT, (PUIITHHT)

IIo Teme «TCOpeTI/IquKI/Ie OCHOBBI I/IH(I)OpMaTI/IKI/I»

2.1

PaCKpBIBaTL CMBICJI MOHATUIH «MOICIIbY», «MOJCIIMPOBAHUCH,

ONpCACIIsITL BUJbL MOHCHCﬁ, OH€HUuBaTh aACKBATHOCTb MOICIINU

MOJCIINPYCMOMY O6’b€KTy " OCJIIM MOACIINPOBAHUA
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2.2

Hcnonb3oBath rpadbl U JepeBbs Uil MOACTHUPOBAHUS CUCTEM CETEBOM

¥ HepapXudecKoil CTPYKTYpHI, HAXOIUTh KpaTuailInii myTh B rpade

ITo Teme «ANropuTMBI U IPOrPaMMHUPOBAHUEN

3.1

Pa30buBarp 3ajaun Ha 10J3a/1a4M, COCTABJIATh, BBHIOJIHATH BPYUHYIO U
Ha KOMIIBIOTEpE HECJOKHBIE aIrOPUTMBI C  HMCIOJIB30BAaHUEM
BETBJICHU, IUKJIOB W BCIIOMOTaTEIbHBIX AJITOPUTMOB /ISl YIIPABJICHUS

HUCIIOJTHUTCIIIMU

3.2

CocTaBnsTh M OTIAXKUBATh MPOTPAMMBI, PEATU3YIONIUE THUIIOBBIE
QIrOpPUTMBl  00pabOTKM  YMCIOBBIX  IOCJIEOBATEIBHOCTEH WU
OJTHOMEPHBIX YHCIOBBIX MAacCHBOB (ITOMCK MaKCHMyMOB, MUHUMYMOB,
CYMMBI WJIM KOJIMYECTBA 3JIEMEHTOB C 3aJaHHBIMU CBOMCTBaMH) Ha
OJTHOM W3 s3bIKOB mporpammupoBanust (Python, C++, IMackans, Java,

C#, llIxonbHBIN ANTOPUTMUYECKUHN SI3BIK)

[To Teme «MHpOpMAITMOHHBIE TEXHOJIOTHI

4.1

BreiOupare crmoco® mpencTaBiieHUS JAHHBIX B COOTBETCTBUU C
MOCTaBJICHHOW 3amauel (TaONMWIBI, CXEeMbI, TpaduKu, AMarpaMMbl) ¢
UCTIOJIb30BAHUEM  COOTBETCTBYIONIMX  IMPOTPaMMHBIX  CpPEICTB

00paboTKH JaHHBIX

4.2

Hcnonb30BaTh 3MEKTPOHHBIE TaOMUIBl 11 OOpaOOTKH, aHAIW3a U
BU3YyaJIM3allUM YMCIOBBIX JAaHHBIX, B TOM 4YHCIE C BBIJICICHUEM
quarna3oHa TaOMUIBl W YHOPSAAOYMBAHUEM (COPTUPOBKOM) €ro

JJICMCHTOB

4.3

Co3nmaBaTh M NPUMEHATH B AJIEKTPOHHBIX TabmuIax Qopmynasl Ams
pacuéToB C HUCIOIB30BAHHEM BCTPOCHHBIX apupmernyeckux (GpyHKUIUN
(cymmupoBaHMe U TOACYET 3HAUEHUH, OTBEYAIOIIUX 33aJaHHOMY
YCIIOBHUIO, cpeAHee apudMeTHdeckoe, TMOUCK MaKCUMAIbHOTO H
MUHUMAJIbHOTO 3HAYEHHUS), aOCOMOTHOM, OTHOCUTEIHHON, CMEIIaHHON

aJpecanuu

4.4

Hcnonp3oBaTh QJICKTPOHHBIC T8.6J'II/II_ILI JJIA YHUCJICHHOT'O

MOJCIIMPOBAHUA B IIPOCTHIX 3a/iav4aXx U3 pa3HbIX y‘-Ie6HLIX npeaAMCETOB
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IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

Hudposas rpaMOTHOCTH

1.1

KomnbroTep — yHHMBEpCaIbHOE BBIUMCIUTEIBHOE YCTPONCTBO, paboTaromiee Mo
nporpaMMe. TUNbl KOMIIBIOTEPOB: IMEPCOHAIBHBIE KOMIBIOTEPBI, BCTPOCHHBIE
KOMIIBIOTEPBI,  CylepKOMIbIOTepbl.  MoOuibHbe — ycTpoiicTBa.  TexHuka

0€30MacHOCTH | MpaBHIia pabOThl HA KOMITBIOTEPE

1.2

OCHOBHBIE KOMIIOHEHTBHI KOMIBIOTEpAa W WX HazHadyeHue. [Ipomeccop.
OnepatvBHAas W JOJTOBPEMEHHasi MaMmsATh. YCTPOWCTBA BBOJA M BBIBOJA.
CeHCOpHBII BBOJI, JATYUKH MOOWJIBHBIX YCTPOWCTB, CPEICTBA OMOMETPUUECKON

ayTeHTU(PUKAIUN

1.3

Ucrtopus pa3BuTHS KOMIIBIOTEPOB M IporpammHoro obecrneueHus. [lokoneHus
KoMrbioTepoB.  CoBpeMeHHbIE  TEHICHIMH  Pa3BUTUS  KOMIIBIOTEPOB.
Cynepkommbiorepsl. [lapamienbHbie BoauciaeHus. [lepcoHanbHbI KOMIBIOTED.
[Ipoueccop u ero xapakTepuCTUKH (TaKToOBash YacTOTa, pPa3psAIHOCTD).
OneparuBHasg naMsth. JloaroBpeMeHHasi MaMsTh. Y CTPONCTBA BBOJA U BBIBOJA.
O0BbEM XpaHUMBIX TaHHBIX (OTepaTUBHAS MaMSATh KOMIIBIOTEPA, )KECTKUM TUCK U
TBEPAOTENbHBIN HAKOMUTENb, MOCTOSIHHAS MaMATh CMapTQoHa) U CKOPOCTh

J0CTYyIla I pa3/IMYHbIX BUIOB HOCHUTENCH

1.4

[Iporpammuoe  oOecrnieueHue  KommbloTepa. llpukiagHoe  mporpaMMHOE
obecrnieuyeHue. CucremHoe IPOrpaMMHOE obecrieueHue. Cucremsl
nporpamMmmupoBanus. [IpaBoBasi oxpaHa mporpamm U JaHHbBIX. becrnaTHbie u

YCJ'IOBHO-6GCHJ'IaTHLIC IIporpaMMal. CBO6OI[HOC IIporpaMMHOC obecneyeHne

1.5

@aiinsl ¥ nanku (katanoru). Tumsl daitnoB. CeolicTBa (aitioB. XapakTepHble
pa3mepsl (aiioB pa3IMYHBIX TUIOB (CTpPaHHUIA TEKCTa, JJIEKTPOHHAs KHMIa,

doTorpadusi, 3anuck NeCHU, BUICOKIIHII, TOTHOMETPAKHBIN (HIIbM)

1.6

[Mpunuunsl noctpoeHust ¢aitnobix cucteM. [lonmHoe umMsa Qaiina (mamku,

karasora). [Iyre k ¢aitny (manke, karanory)

1.7

daiinoBelii MeHekep. Pabora ¢ daitnamMu u mankamu (karajioramu): CO3JaHHUE,
KONUPOBaHUE, MEpeMeIlleHue, MepeMEeHOBaHNEe U ynaneHue (ailioB U marmox

(xaranoro). ITouck ¢aiiaoB cpecTBaMu ONEPAUOHHON CUCTEMBI
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1.8

ApxuBanus naHHbIX. Mcnoiap30Banne nporpaMM-apXxuBaTopoB

1.9

KomnrerotepHbie BUPYCHI U APYTHE BPEAOHOCHBIE MporpaMmsl. [IporpaMmel s

3aIlMTHI OT BUPYCOB

1.10

O0benuHeHNEe KOMITBIOTEpOB B ceTh. Cerh MHTEpHET. Beb-cTpanuna, BeO-cair.
Crpykrypa anpecoB BeO-pecypcoB. bpaysep. IlouckoBbie cucremsl. Ilouck
nHpopMallM¥ TO KIIOYEBBIM CJIOBaM U MO u300paxeHuto. JlocToBepHOCTH

nHpopmanuu, noaydyeHHon u3 Murepuera

1.11

CoBpeMeHHbIE CEepBUCHI HHTEPHET-KOMMYHUKAIIUH

1.12

CereBoil 3THKET, 6a30BbIe HOPMBI MHPOPMALIMOHHOM 3TUKH U IMpaBa Mpu padoTte

B cetu Uutepner. Ctpateruu 6e3omacHoro noseneHust B Mutepuere

TeopeTnueckre 0CHOBBI HHPOPMATHKU

2.1

WNudopmanust — 0JHO U3 OCHOBHBIX MOHITHI COBpEeMEHHOM Hayku. MHpopmarus
KaK CBEJIEHUS, MpeJAHa3HAUEHHBIE JJISl BOCIPUATHS YEIOBEKOM, U MH(POpMAIUI

KaK JaHHBIE, KOTOPBIE MOTYT OBITh 00pa0OTaHbl ABTOMATU3UPOBAHHOM CHCTEMOM

2.2

JIMCKpeTHOCTh JaHHBIX. BO3MOKHOCTH OMMCAHUS HENPEPHIBHBIX OOBEKTOB H
MIPOLIECCOB C MOMOIIBI0 AUCKPETHBIX NaHHBIX. MHpOpMalMOHHbBIE MPOLECCHl —

MIPOLIECCHI, CBA3AHHBIE C XpaHEHUEM, TpeoOpa3oBaHUEM U Nepeadyel JaHHbIX

2.3

CumBoa. Andasur. MomrHocts andaButa. PazHooOpasue si3bIKOB U ai(haBUTOB.
EcrectBenHbie u (opMasibHbIe SI3bIKUA. AJ(ABUT TEKCTOB HAa PYCCKOM SI3BIKE.
JlBonunbiii andasut. KonmdyecTBO BCEBO3MOXKHBIX CIIOB (KOJOBBIX KOMOWHAIIWH)
(uKcupoBaHHOW JIMHBI B JBOMYHOM aidaBure. I[IpeobOpazoBanue r000TO
asihaBUTa K TBOMYHOMY. KOJNMYECTBO pa3iMvHBIX CIIOB (DUKCHPOBAHHOM JJIMHBI B

andaBuTe ONpeneIEHHON MOIITHOCTH

2.4

KO,Z[I/IpOBaHI/Ie CHMBOJIOB OJHOI'O aJ'I(baBI/ITa C IOMOIIBIO KOJOBBIX CJIOB B IPYIroM

aJ'I(I)aBI/ITe, KoaoBas Ta6J'II/II_Ia, ACKOIUPOBAHUC

2.5

I[BOI/I‘{HLII\;I KOoA. HpeHCTaBHeHI/Ie JaHHBIX B KOMIIBIOTEPEC KaK TCEKCTOB B

JABOHMYHOM aJI(baBI/ITe

2.6

NudopmanronHsiii 00b€M JaHHBIX. BUT — MUHMManbHAs €IUHUIA KOJIMYECTBa

uH(pOpMaIMK — TBOUYHBIHN pa3psan. baiit, kunobaiit, merabait, rurabait

2.7

CKOpOCTL nepcaayn  JaHHBIX. I 2910705040003 CKOpPOCTH IICp€aavyu  JaHHBIX.

Hckaxenue HH(bOpMaIlHH Ipu nepeaadc

2.8

Koauposanue texcroB. PaBHomepHbIl koa. HepaBHomepHsblii koa. KoaupoBka

ASCIl. Bocemubutasie konupoBku. llonstue o xomupoBkax UNICODE.
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JlekoqupoBaHue  COOOWIEHMI C  HWCIOJB30BAaHHMEM  PAaBHOMEPHOTO U

HepaBHOMepHOro koaa. MHdopmannonHsiii 00bEM TeKcTa

OOuiee mpencTaBieHHE O LUPPOBOM TNPEACTABICHUU ayJUOBU3YyAJIbHbIX U

2.9 Npyrux HenpepbiBHbIX JaHHbIX. KoxupoBanue nBera. llBetoBble Mozenu.
Monens RGB. I'myOuna kogupoBanus. [lamurpa
PactpoBoe u BekTOpHOE mpesacTaBiieHue uzodpaxenuil. Ilukcens. OreHka
2.10 nHpopmMallMOHHOTO  00BEMA  rpauueckux  JAHHBIX JUISI  PacTpoBOTO
n300pakeHUs
KonnpoBanue 3Byka. PaspsgHocTs M wacTtoTa Auckpetusanuu. KomamyecTBo
211 KaHajoB 3amucu. OneHKa KOJIMYECTBEHHBIX IapaMeTpOB, CBSI3aHHBIX C
MIpe/ICTaBJICHUEM U XpaHEHHEM 3BYKOBBIX (ailiioB
3 NudopmanroHHbIie TEXHOJIOTUN
21 TexkcToBbIe TOKYMEHTHI M UX CTPYKTYPHBIE JIEMEHTHI (CTpaHua, ad3ail, CTpoka,
' CJIOBO, CUMBOJT)
39 TekcToBblii mpoueccOp — HHCTPYMEHT CO3JIaHMsl, PpEAAKTUPOBAHUSA U
' dhopmaTtupoBanus TekcToB. [IpaBuna Habopa TekcTa
PenaktupoBanne tekcra. CoiictBa cumBosioB. pudt. Tumsr mpudros
33 (pyOusieHble, c 3aceukamM, MOHOIIMpPUHHBIE). [lomykupHoe M KypcHBHOE
' Hauepranue. CBoiicTBa a03aleB: TIpaHUIbl, a03alHBIA OTCTYN, HHTEpBal,
BbIpaBHHBaHKe. CTHiIeBOE (OpMAaTHPOBAHKE
. CrpykTypupoBaHHe HMH(POPMALUMU C IOMOILBIO CHUCKOB U  TaOIHII.
' MHoroypoBHeBble criucku. /lo6aBiieHne Tabaull B TEKCTOBbIE JOKYMEHTHI
" BceraBka n3o0pakeHHiI B TEKCTOBble NOKYMEHThl. OOTekaHue H300paxeHun
' TEKCTOM. BKiItoueHue B TEKCTOBBIM JOKYMEHT Auarpamm u (Gopmyi
36 [TapameTpsl cTpaHuIbl, HyMmepamnus cTpaHul. JloOaBieHne B JOKYMEHT
' KOJIOHTHUTYJIOB, CCBIIOK
IIpoBepka npaBomnmcanusa. PacctaHoBka nepeHOCOB. ['0J0COBOM BBOJA TEKCTa.
3.7 OnTnueckoe pacrnozHaBanue Tekcta. KomnbrorepHselil nepeBo. Mcnons3zoBanue
cepBucoB ceTH HTepHeT 11 00paboTKU TeKcTa
38 3HaKOMCTBO C  rpauyecKMMH  peJakTopamMu.  PacTpoBble  pHUCYHKH.
' Hcnonbs3oBanue rpaguueckux NpUMUTHBOB
39 Onepanyu  peakTUpOBaHUsl TpadHUECKUX OOBEKTOB, B TOM 4HMCIE IH(POBBIX

¢dororpaduii: mM3MeHeHUe pasMepa, OOpe3Ka, MOBOPOT, OTpakeHHe, pabora c
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obmactssmMu  (BBIIEJTICHUE, KOIUPOBAHWE, 3aJIMBKA I[BETOM), KOPPEKILUS I[BETA,

SIPKOCTH ¥ KOHTPACTHOCTH

3.10

Bekropnass rpaduka. Co3gaHue BEKTOPHBIX PUCYHKOB  BCTPOCHHBIMHU
CpPEICTBAaMHU TEKCTOBOTO IPOLIECCOpa WIM JAPYIHUX MporpamMM (IIPHIIOKEHUN).

JloGaBneHNEe BEKTOPHBIX PUCYHKOB B JIOKYMEHTBI

3.11

[ToaroroBka mMynbTUMEIUMHBIX Tpe3eHTanuit. Crnain. JloOaBnenue Ha ciaiina

TeKCcTa 1 n300paxeHnit. Pabota ¢ HECKOJIBKUMU ClIaiilaMu

3.12

JloGaBiienre Ha claii] ayTMoBU3yaIbHBIX JaHHBIX. AHUMaIus. [ unmepcchuIku

8 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEePKAHUS

1

TeopeTnueckne 0CHOBBI HHPOPMATHKU

1.1

Hemno3ummonHple U MO3UIIMOHHBIE CUCTEMBI cuncieHus. Andasutr. OCHOBaHHE.
Pazsépuyras dopma 3ammcu uyucia. [lepeBo B MECATUYHYIO CHCTEMY YHCEN,

3aIIMCAHHBIX B JPYTUX CUCTEMAX CYHUCIICHUA

1.2

Pumckas cucrema cuncieHHs

1.3

JIBonunas cuctema cumucienus. [lepeBon menbix yncen B npeaenax ot 0 qo 1024
B JIBOMYHYIO CHCTEMY cuucieHus. Bocbmepuunas cucrema cuncienus. [lepeBos
Yucel M3 BOCBMEPUYHON CHCTEMBI B JBOUYHYIO M JCCITHYHYIO CHCTEMBI H
oOpatno. IllectHammarepuyHas cucrema cuucieHus. llepeBox umcen wu3
HIECTHAIIATEPUYHON CHUCTEMBbl B JIBOMYHYIO, BOCBMEPUYHYIO U JIECATHYHYIO

CHUCTCMBbI U O6paTHO

1.4

ApI/I(bMCTI/I‘IeCKI/Ie oIcpanu B ,HBOH‘IHOﬁ CUCTCMC CUHUCICHUA

1.5

Jlornueckue BbICKA3bIBAHMA. Jloruueckue 3HA4YCHUA BBICKa3bIBaHUI.
9J'IeMeHTapHLIe U COCTaBHBIE BBICKa3bIBaHU:A. Jlormdeckue OoIicpallvu: «u»
(KOHLIOHKI_[I/IH, JJIOTHYCCKOC YMHO)KGHI/IG), KU (,Z[I/I3’LIOHKI_II/I5{, JJOTHYCCKOC
CJ'IO)I(eHI/Ie), «HE» (J'IOI"I/ILIGCKOG OTpI/II_[aHI/Ie). HpI/IOpI/ITeT JOTHYCCKHUX onepaunﬁ.
Ol'IpC)ICJ'ICHI/Ie HCTUHHOCTU COCTABHOTO BBICKA3bIBAHHA IIPU  HU3BCECTHBIX

S3HAYCHHUAX UCTUHHOCTU BXOAAIIUX B HECTO 3JICMCHTAPHBIX BBICKa3bIBaHUM

1.6

Jlornueckue BBIPAKCHUS. HpaBI/IJ'Ia 3aIlIMCH JIOTUYCCKUX BBIpa)KCHI/II\/'I. HOCTpOCHI/IC

Ta6J'II/II_I HCTHUHHOCTH JIOTHYCCKHX BLIpa)KeHI/Iﬁ
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1.7

Jlornueckue 3neMeHTEI. 3HAKOMCTBO C JIOTHYSCKUMH OCHOBaMHM KOMIIBIOTCpa

ANropuTM™MbI U IPOrpaMMHPOBaHUE

2.1

[lonatne anropurma. McnonHuTenn airopurMoB. AJITOPUTM Kak  IUIAH

YIIPpaBJICHHUA UCIIOJIHUTCICM

2.2

CoiictBa anroputma. CriocoObI 3aIuCcH aaropuT™Ma (CIOBECHBIN, B BHIE OJIOK-

CXEMBI, porpamMmma)

2.3

Anroput™Muueckre KOHCTpYKIHMH. KoHCTpykums «cnemoBaHue». JIMHEHHBIM
anroput™M.  OrpaHUYeHHOCTh  JUHEHHBIX  QJITOPUTMOB:  HEBO3MOXXHOCTH
MPEAYCMOTPETH 3aBUCUMOCTH TIOCJIEIOBATEILHOCTH BBHITIOJTHSIEMBIX JEHCTBUM OT

HUCXOOHBIX JaHHBIX

24

KOHCTPYKI_[I/ISI «BCTBJICHHUC): IIOJIHAsA W HCIIOJIHasA (bOpMBI. BrmosHeHNE W
HECBLBIINIOJITHCHHUE YCIIOBHA (I/ICTI/IHHOCTB 1 JJOXHOCTbH BBICKaSI)IBaHI/ISI). HpOCTI)Ie u

COCTaBHBIC YCIIOBHUSA

2.5

KoHcTpykiusi «OBTOpeHHE»: HUKIBI C 3aJaHHBIM YHCIOM MOBTOPEHHMH, C

YCIIOBHUEM BEBITNIOJIHEHMA, C HepCMCHHOﬁ OUKIa

2.6

Pazpabotka mns opmManbHOrO HCHOJHUTENS AITOPUTMA, HPHUBOISIIETO K
TpeOyeMOMy pe3ylbTaTy INpU KOHKPETHBIX HCXOJTHBIX JaHHBIX. Pa3paboTka
HECJIOKHBIX QJIFTOPUTMOB C HCIOJB30BaHWEM LUKIOB U BETBJICHUU IS
ymnpaBiaeHus: (QOpMalibHBIMU HCHOJHUTENSMU. BbINoiaHeHHe aaroputMoB

BPYYHYIO 1 Ha KOMIIBIOTEPE. CHUHTaKCHYECKHE U JJOTHYECKHEe OIMHOKH. OTKa3bI

2.7

S3eik  mporpammupoBanus  (Python, C++, Java, C#, IlIkouabHbIi
Anropurmuueckuit f3pik). Cucrema MNpOrpaMMHpOBAHUS: PEAAKTOP TEKCTa

IIporpamMmm, TpaHcCJIATOP, OTIIaJYHUK

2.8

HepeMeHHaﬂ: THII, HWMs, 3HA4YCHHC. I_IeJ'ILIe, BCIICCTBCHHBIC MW CHMBOJIBHBIC

TNICPEMCHHLIC

2.9

OnepaTop IpucCBanBaHUA. ApI/I(I)MeTI/I‘leCKI/IC BBIPAXKCHUA U TOPAHOK HX
BBIYHCIICHHUA. OnepauHH C ICJIBIMHU YUCIaMM:. ONCIOYUCICHHOC ACJICHUC, OCTATOK

OT ACJICHUA. HpOBepKa ACJTIMMOCTH OJHOI'O IEJIOTO YHCJia Ha APYroc

2.10

BerBaenns. CocraBHbIC yCJI10BUs (3aHI/ICB JOTUYCCKUX BLIpa)KCHI/Iﬁ Ha
HU3Yy4aCMOM A3BIKC HpOFpaMMI/IpOBaHI/ISI). Haxoxnaenue MHWHUMYMa U MaKCUMyMa
u3 IBYyX, TpéX n I-IeTI:IpéX yrcen. Penienue KBaApaTHOT'O YpaBHCHUS, UMCIOIICTO

BCHICCTBCHHBIC KOPHU

211

Juanorosas oTiaaKa IporpaMM: IOLIArOBOE BBINIOJHEHUE, IPOCMOTP 3HAYCHUHN




33

BCIINYHUH, OTH&Z[O‘IHLIﬁ BbIBO/, BbI60p TOYKH OCTAaHOBA

2.12

Hukn ¢ ycnoBuem. Anroput™ EBKina Uit Hax0XAeHUST HAanOOJIbIIEro 00ero
JIeNIUTENsl ABYX HaTypalbHbIX uyncel. Pa3Onenue 3anucu HaTypajlbHOTO YUCIIa B
MO3UIIMOHHON CHUCTEME C OCHOBaHHUEM, MEHBIIUM WM paBHeIM 10, Ha

OTJENbHBIC ITH(PBI

2.13

Hukn ¢ nepeMeHHONW. ANTOPUTMBI IPOBEPKHU JIETMMOCTH OJHOTO LIEJIOr0 4Hcia

Ha JIpyroe, MpoBEPKU HATYpPaIbHOTO YUCIIA HA POCTOTY

2.14

OO06paboTka CHMBOJBHBIX AAaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) IE€PEMEHHBIE.
[TocumBonbHast oOpaboTka cTpok. [lomcYET YacTOTHI MOSIBIIEHUS CHMBOJIA B

ctpoke. Berpoennsie GyHKIMU 1151 00pabOTKH CTPOK

2.15

Omnpenenenre BO3MOXKHBIX pE3ylbTaTOB PAaOOTHl AJIrOpUTMAa MPU 3aJaHHOM
MHO>KECTBE BXOJHBIX JaHHBIX, OIpPEJEJICHHE BO3MOXHBIX BXOJHBIX JaHHBIX,

MPUBOISIINX K JAHHOMY PE3yJIbTaTy

9 KVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Hudposas rpaMoTHOCTH

1.1

I'mobanbhass cers Wutepner. IP-agpeca y3noB. CeTeBoe XpaHEHHE JaHHBIX.
MeTto bl MHAMBUAYAILHOTO U KOJIJIEKTUBHOTO pa3MellleHusl HOBOM nHpopMmaluu B
Wurepuere. bonbiiue naHHble (MHTEpHET-JaHHBIE, B YaCTHOCTH JaHHBIC

COIMATIbHBIX CETEH)

1.2

[Tonsitne 06 wuHbOpMaMOHHON Oe30macHOCTU. YTPo3bl HHMOPMAIMOHHON
0e301acHOCTH Tpu paboTe B TII00ATLHOM CETH U METOJIbI IIPOTUBOICHCTBHS HIM.
[IpaBuna 6e3omacHoil ayreHTH(UKAIUU. 3alIUTa JIUYHOW MH(GOPMALMU B CETH
WNurepuer. besomacHble  cTpareruu moBedeHHss B ceTh  VHTepHeT.
[IpenynpexaeHne BOBIEYEHHUS B JECTPYKTUBHBIE M KPUMHHAIbHBIE (DOPMBI

CEeTEeBOM aKTUBHOCTHU (KMOepOYyITUHT, (GUILMHT U Ipyrue Gopmbl)

1.3

Buner nestensHoctn B MHTepHeTe. MHTEpHET-CEpBUCHI: KOMMYHUKAIMOHHBIE
CepBUCHI (1MoYTOBas CIIy)kK0a, BUAEC0-KOH(EPEHI-CBSI3b U APYIrHe), CIPaBOUHBIE
CIIy’KObl (KapThl, pacIUCaHUA W JApPYrue), IOHCKOBBIE CIYKOBI, CIYyXXOBbI
OOHOBIIEHHS MPOTPaMMHOr0 obecreueHust M Jpyrue ciayxObl. CepBHUCHI

rocyqapcTBeHHbIX — ycnyr. OOmaunble  XpaHwnuiia jgaHHbIX.  Cpernctsa
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COBMECTHOH  pa3paboTku J0KyMeHTOB (oHmaiiH-o¢wucsl). IIporpammuoe
obecrieyeHne Kak BeO-CEpBUC: OHJIAMHOBBIE TEKCTOBBIE H rpaduyeckue

PEMAKTOPBI, CPEIbl pa3pabOTKH MPOTPaMM

TeopeTnueckne 0CHOBbI HHPOPMATUKU

2.1

Monens. 3amaum, pemraeMble ¢ MOMOIIBI0 MojaenupoBaHus. Knaccupukamum
Mozened. MarepuanbHble  (HaTypHble) U MHQOPMAIMOHHBIE  MOJEIIH.
HenpepsiBHple M guckpetHele Monenu. MmuranvonHsle moaenu. Hrposbie
Mozenu. OLeHKa COOTBETCTBUSL MOJENIU MOJEIHPYEMOMY OOBEKTY U LEJAM

MOJCIUPOBAHUSA

2.2

Tabnuunbie moaenu. Talnuia kak NpeacTaBlIeHUue OTHOIIECHUS

2.3

ba3sl ganabix. OTOOp B Talmuile CTPOK, YIOBJIETBOPSIOMIMX 3aJaHHOMY

YCIIOBUIO

2.4

I'pad. Bepmmna, pebpo, myrb. OpHUEHTHpOBAHHBIE W HEOPUCHTHUPOBAHHBIE
rpadsl. Jlimaa (Bec) peOpa. BecoBas marpuma rpada. JnuHa myTH Mexmy
BepmrHamu rpada. Ilouck ontumansHoro nytu B rpade. HauanpHas BepmivHa
(MCTOYHMK) W KOHEYHas BepuIMHAa (CTOK) B OPHUEHTHPOBAaHHOM Tpade.

Boruncnenue konmyecTBa ImyTel B HalpaBICHHOM allUKINYECKOM rpade

2.5

HepeBo. Kopens, BepmmHa (y3en), juct, pedpo (myra) aepeBa. Beicota aepesa.
IomnepeBo. Ilpumepsl wucnonb30BaHUs JAepeBbeB. llepebop BapuaHTOB C

MOMOIITBIO JIepeBa

2.6

IlonsTHE MaTeMaTH4YeCKOM MOIOCIN. 33,[[3‘11/1, pemacMbpI€ C  IMOMOIIBIO
MAaTEMAaTHYCCKOTI'O (KOMHBIOTCPHOFO) MOJCIUPOBAHUS. OTnnune
MaTeMaTHUYeCKOM MOJEId  OT HaTypHOﬁ MOJACIM MU  OT CJIIOBECHOIO

(IuTepaTypHOTO) OMUCAHUS 00bEKTA

2.7

OTansl KOMIIBIOTCPHOI'O MOJACIHUPOBAHUA: IIOCTAHOBKA 3aJladd, IIOCTPOCHHUC
MaTeMaTU4eCKOu MOACIIH, nporpamMmmMHas pcajm3anus, TECTUPOBAHHUC,
IMPOBEACHHUEC KOMIIBIOTECPHOI'O0 JSKCIICpUMCHTA, aHAJIUW3 C€ro pe3yiibTaTOB,

YTOYHCHUC MOJACIIN

AJNTOPUTMBI U TPOTpaMMUPOBaHUE

3.1

Pa3buenne 3aga4yd Ha I1oa3aaaydu. CocraBieHne AITOPUTMOB H MIporpamm cC
HUCIIOJIb30BAHHNEM BCTBHCHHﬁ, OUKJIIOB W BCIIOMOTI'aTCJIbHBIX aJTOPUTMOB IS

YIIpaBJICHUA UCIIOJIHUTCICM HJIN APYTUMHA UCTIOJTHUTCIISIMU

3.2

Tabnuunble BenmuuuHbl (MaccuBbl). OmHOMepHbIe MaccuBbl. (CocTaBlieHHE U
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OTNaJKa TPOrpaMM, pPEATU3YIOMIUX THUIOBBIE AITOPHUTMBI  00pPabOTKHU
OJIHOMEPHBIX YHCIIOBBIX MaCCHBOB, Ha OJIHOM W3 S3BIKOB IPOTPAMMHPOBAHUS
(Python, C++, Ilackans, Java, C#, IllkosnbHblii AnropurMudeckuii SI3bIK):
3aI0JJHCHUE YHCIOBOTO MAacCHBa CIyJalHBIMH YHCIIAMH, B COOTBETCTBHH C
dbopmyoit wiH myTéM BBOJA YHCEN, HAXOXKJICHUE CYMMBI DJIEMEHTOB MAacCHBa,
JIMHEWHBIN TTOMCK 3aJJaHHOT0 3HAUEHHS B MAaCCHBE, ITOJACUYET DIIEMEHTOB MacCHBa,
YIOBJICTBOPSIONINX  33JaHHOMY YCJIIOBHIO, HAXOXJICHHE MHUHHUMAIBHOTO

(MakcuMmanbHOrO) 35eMeHTa MaccuBa. CopTHpOBKa MaccuBa

3.3

OO0paboTka NOTOKA JAHHBIX: BBIYHUCIEHHE KOJIWYECTBA, CYMMBI, CPEIHETO
apu(METHIECKOTO, MUHUMAIFHOTO M MaKCHMaJlbHOTO 3HAYCHHUS D3JIEMEHTOB

MOCI€AOBATCIIBHOCTH, YAOBJIICTBOPAIONINX 3aIaHHOMY YCIIOBHIO

3.4

VYnopasnenue. Curnan. O6patHas cBs3b. llonydueHue curnaioB oT HU(POBBIX
JaTYNKOB (KacaHWs, pacCTOSIHMS, CBeTa, 3Byka u jpyroro). [Ipumepst
UCIOJb30BaHUs MNpPHUHIUIA OOpaTHOM CBS3M B CHCTEMax YIpPaBICHMS
TEXHUYECKUMHU YCTpOMCTBaMH, B TOM uucie B poOoToTexHuke. Ilpumepsl
pOOOTU3UPOBAHHBIX CUCTEM (CUCTEMA YNPABJICHUS JBM)KEHUEM B TPAHCIIOPTHOM
cUCTeMe, CBapO4Has JIMHUSA AaBTO3aBOJA, AaBTOMATU3MPOBAaHHOE YIpaBJICHUE
OTOIUIEHHMEM JIOMa, AaBTOHOMHAs CHUCT€Ma YIPAaBIEHUS TPAHCIOPTHBIM

CPEICTBOM U JPYTrUe€ CUCTEMBbI)

NudopmanrioHHbie TEXHOJIOTUN

4.1

[Tonsitne 06 37eKTpOHHBIX TaOnuuax. TUIbl TaHHBIX B sSYEWKaX JIEKTPOHHOMN
tabnuiel. PenaktupoBanue u ¢popmatupoBaHue tadbnuil. Berpoennsie QyHKIMN
JUIA TIOMCKa MaKCUMyMa, MHUHHMYMa, CyMMbl M CpEIHEro apu(MeTuyecKkoro.
CopTupoBka JaHHBIX B BBIJICIEHHOM Juama3one. IloctpoeHue muarpamm
(rucrorpamma, KpyroBas auarpamMma, TodeyHas auarpamma). Breibop Ttuma

AuarpaMMbl

4.2

[IpeoOpazoBanne Gopmyn mpu KomupoBaHuu. OTHOCUTENbHAS, aOCONMIOTHAS U

CMCHIaHHAaAg aaApecalus

4.3

YCa0oBHBIE BHIYHCICHHUS B SJICKTPOHHBIX T8.6J'II/II_IaX. CYMMI/IpOBaHI/Ie U HOACYET
3Ha‘-IeHPIfI, OTBCHAOIIUX 3aJaHHOMY YCJIOBHIO. 06pa60TKa OONBIINX HaGOpOB

JaHHBIX. UHCIIeHHOE MOJCIINPOBAHUC B SJICKTPOHHBIX Ta6J'II/II_[aX

4.4

Ponb I/IH(bOpMaI_II/IOHHBIX TEXHOJIOTUI B Pa3BUTHU 3KOHOMHUKH MHUpPA, CTpPAHBIL,

peruoHa. OTKpLITLIC O6pa30BaTCJIBHBIC PECYpPCHI. Hpoq)eccnn, CBA3aHHBIC C
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uHpopMaTUKOH W  HMHOOPMAIIMOHHBIMH  TEXHOJIOTHUSIMH:  BeO-Iu3aiiHep,
OPOTPAMMHUCT,  Pa3pabOTUYMK  MOOWMIIBHBIX  TNPWIOKEHUH, TECTUPOBILUK,
APXUTEKTOpP MPOTPAMMHOTO OOECTICYCHHS, CHEIHMAINCT M0 aHAJIM3y TaHHBIX,

CUCTEMHBIN aJIMUHUCTPATOP
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INPOBEPAEMBIE HA OI'D 110 UH®OPMATUKE TPEBOBAHUA K
PE3YJIBTATAM OCBOEHHS OCHOBHOM OFPA30OBATEJIbHOM ITPOTPAMMBI
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kox
MpoBEePsSIEMOro
TpeboBaHUs

IIpoBepsiemble TpeOOBaHUS K PeAMETHBIM pe3y/JbTaTaM
0a30BOr0 YPOBHSI OCBOCHHSI OCHOBHOI1 00pa3oBaTe/bHOM
NporpaMMbl OCHOBHOI0 00111ero oopazoBanusi Ha ocHoBe PI'OC

1

3HaTh (MOHUMATBH)

1.1

Brnagenne OCHOBHBIMM MOHATUSAMHU: HMHpoOpManus, Iepeaaya,
XpaHeHue U 00paboTka MHPOPMAIMH, alTOPUTM, MOJENb, IIUPPOBOI
NPOIYKT M MX HCINOJb30BAHUE U1 pelleHdus Y4eOHBIX U

MMPaKTUYCCKUX 3aaa4

1.2

BnaHeHne MNOHATHUAMMA: BBICKA3bIBAHUEC, JIOTHUYECKasd  OIcpanus,

JIOTUYCCKOC BBIPAKCHUC

YMmeTb

2.1

YMeHue omnepupoBaTh EAUHHUIIAMH H3MEpPEHHs WHGOPMAIMOHHOTO

00BbEMa M CKOPOCTH TIEpeIaul JaHHBIX

2.2

YMenue 3anucbiBaTh M CpaBHHMBaTh Lieibie yuciaa ot 0 go 1024 B
Pa3IMYHBIX TMO3UIMOHHBIX CUCTEMAX CYUCIICHHUS C OCHOBAaHUAMH 2, &,

16, BBIMONHATH aprU(pMETHUECKHE OTIepAlK HaJl HUMU

2.3

Ymenune KOOAUPOBATb M JACKOAHWPOBATH COO6H.I€HI/I$I 110 3aJaHHBIM
IIpaBUJIaM; IIOHMMAaHHC OCHOBHBIX IIPUHIIUIIOB KOOAWUPOBAHUA

uHGOPMAIIUU PA3IUYHON IPUPOJIBI: TEKCTOBOM, rpaduyeckoil, ayamo

2.4

YMeHHne 3aluchIiBaTh JIOTHUECKHE BBIPpAXKCHHA C HCIIOJIB30BAHUCM
JU3BIOHKIKWHU, KOHBIOHKIHWU W OTPULAHUA, OIPCACIIATHL HMCTHHHOCTD
JOTHYCCKUX BLIpa)KeHI/II\/'I, €CJIM HU3BCCTHBI 3HAYCHUSA HWCTHHHOCTHU
BXOOAIIUX B HETO NEPEMCHHBIX, CTPOUTH Ta6J'II/H_[LI HUCTUHHOCTH JIA
JOTHYCCKHUX BLIpa)KeHHfI; 3alMUCBIBAThL JIOTUYCCKHUEC BBLIPAKCHUS Ha

N3Yy4YaCMOM SA3BIKE ITPOTrPaMMHUPOBAHUS

2.5

YMeHHe COCTaBIISITb, BBIIOJNHATH BPYYHYI0O U Ha KOMIIBIOTEpPE
HECIIOKHBIE  QITOPUTMBI  JJIsi  YIOPABJICHUS  UCHOJHUTEISMHU
(Yepemamika, YepTéXHUK U JApPYyrue); co3JaBaTh U OTJIAKUBATH

IpOrpaMMbI Ha OJHOM M3 SI3BIKOB IporpammupoBanus (Python, C++,
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[Mackanb, Java, C#, IlkonbHbIE AJATOpUTMUYECKUN  SI3BIK),
peanu3yIoue HeCIOKHBIE ATOPUTMBI 00pPa0OTKM YUCIOBBIX TaHHBIX
C WCIOJIb30BAHWEM IMKJIOB W BETBJICHUH; YMECHHE Pa3OMBATh 3a7auu
Ha T0/133/1a41, UCIO0JIb30BaTh KOHCTAHTHI, TIEPEMEHHBIC U BBIPAXKEHUS
pa3IUYHBIX  TUMOB  (YUCJIOBBIX, JIOTUYECKUX,  CHUMBOJIbHBIX);
aHAJIM3UPOBATh TPEAJIOKEHHBIM  aNTOPUTM, OMNpPEAENATh, KaKue
pe3yiabTaThl BO3MOXXHBI TPU 33JJAHHOM MHOXECTBE HCXOJHBIX

3HAYEHUI

2.6

YMeHue 3amucatb Ha H3Yy4aeéMOM  SI3BIKE IPOTPaMMHMPOBAHMS
AITOPUTMBI ITPOBEPKH AECIMMOCTH OJHOTO LEJOr0 4HCila Ha APYroe,
MPOBEPKU HATYPaJbHOTO YHUCJAa HAa MPOCTOTY, BbIIENECHUS Lubp U3
HAaTypaJbHOIO YHUCJA, ITOMCK MAaKCUMyMOB, MHHHMYMOB, CYMMBbI

JHCIOBOM IOCIC0BATCIBHOCTHU

2.7

Brnanenne ymeHHeM OpHUEHTHPOBATHCS B HUEPAPXHUECKOW CTPYKTYype
dainoBo#l cucTeMbl, padoTaTh ¢ (HalJIOBON CHCTEMON MEPCOHATHLHOTO
KOMIIBIOTEPA C HCMOJb30BaHUEM Tpaduueckoro wuHTEepdeiica, a
UMEHHO: CO3/1aBaTh, KOIMPOBATh, MNEpEMEIaTh, IMEPCHMEHOBBIBATH,

yIaJIsaTh U apXUBHPOBATH (Pailyibl U KaTajaoru

2.8

Bnaz[eHHe YMECHUAMHU U HaBbIKaMU HCIIOJIB30BAaHUA I/IH(bOpMaI_[I/IOHHBIX
H KOMMYHHKAIITMOHHBIX TEXHOJIOTUI I IIOHUCKa, XpPaHCHUI,

00paboTKU U Mepeaayu ¥ aHallu3a Pa3InyHbIX BUAOB HH(OpMALIUU

2.9

YMeHue BbIOHpaTh CIIOCO0 MPECTaBICHUS TaHHBIX B COOTBETCTBUU C
MOCTABJICHHOM 3ajaveil (TaOauIbl, CXeMbl, rpadHKu, ITUarpamMMmbl) C
UCIIOJIb30BAHUEM  COOTBETCTBYIOIIMX  IPOTPAMMHBIX  CPEICTB

00pabOTKH JaHHBIX

2.10

Ymenue ¢dopManmuzoBaTh U CTPYKTYpUPOBaTh  HMH(OpPMAIUIO,
UCNOJb3Yysl DJEKTPOHHBbIE Ta0iaMubl A OOpaboTKM, aHaiau3a |
BU3yaJM3allMM YHUCIOBBIX JaHHBIX, B TOM 4YHCIE C BBIJEICHHEM
JuanazoHa TaOAMIBI W YHOPSOYMBAaHUEM (COPTUPOBKOM) ero
9JIEMEHTOB; YMEHHUE MPUMEHATH B AIEKTPOHHBIX TaOnIMuax (GpopmyIisl
JUIs  pacy€ToB C  HUCMOJBb30BAHHMEM  BCTPOCHHBIX  (YHKIUH,
abCOJIIOTHON, OTHOCHUTENIBHOM, CMEIIAHHOM aJipecaliiy; UCII0JIb30BaTh
JIEKTPOHHBIE TAOIHIIBI ISl YMCICHHOTO MOJIETUPOBAHUS B MPOCTBIX

3aadax U3 pa3HbIX y4eOHBIX MPEIMETOB
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HEPEYEHD 2JIEMEHTOB COJAEPKAHUSA, TIPOBEPAEMBIX HA OI'D ITO
NH®OPMATHUKE

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

Hudposas rpaMOTHOCTH

1.1

@aiinel 1 manku (katanoru). [puHIwe! mocTpoeHus HaiIOBBIX CUCTEM.
[Tonnoe ums gaitna (nanku). Ilyts k gaitny (manke). Padora ¢ daitnamu u
KaTtajoraMum  CpeJICTBaMU  ONEpPAllMOHHONM  CHCTEMBI:  CO3JaHHe,
KOINMPOBAaHUE, NEpEMEIIeHNEe, NepeMMEHOBaHNEe U yraneHue (aiaoB U
nanok (katanoroB). Tumbl QaitnoB. CpoiictBa (daitioB. daitnoBkIit

Menemxkep. [lonck ¢aiaoB cpeacTBaMu ONeparMOHHON CHCTEMBI

1.2

O06beuHeHne KOMIBIOTEPOB B ceTh. CeTh UHTEpHET. Be6-cTpanuna, Beo-
cat. CTpyktypa aapecoB BeO-pecypcoB. bpayzep. [lonckoBbie cCHCTEMBI.
[Touck wHbopManMu 1O KIIOYEBBIM CJIOBaM U IO H300pPaKEHHUIO.
JoctoBepHocTh mH(popManuu, mnoiaydeHHou u3 Wurtepuera. |P-ampeca

y310B. CeTeBoe XpaHEHHE JaHHBIX

TeopeTndeckne 0CHOBBI HHPOPMATHKU

2.1

JIMCKPETHOCTh ~ JTAHHBIX. BO3MOXXHOCTH  OINHWCAHHUS  HETPEPHIBHBIX
00BEKTOB U MPOIECCOB C MIOMOIIBIO TUCKPETHBIX JaHHBIX.

CumBon. AndaBur. MonrHocTh andaButa. J[BowuHbI — andaBuT.
KonnuectBo BCEBO3MOXKHBIX  CJIOB (KOZOBBIX ~ KOMOWHAIIH)
(bMKCUpOBaHHOM JUTMHBI B ABOMYHOM ajidaure. [IpeodbpazoBanue 006010
anaBuTa K 1BOMYHOMY. KOJIM4eCTBO pa3smUYHBIX CIIOB (PUKCHPOBAHHON
JUTMHBI B aJI(haBUTE OMPEICIEHHON MOIITHOCTH.

KoaupoBanue cUMBOJIOB OJIHOTO aj(aBHTa C MOMOIIBIO KOJOBBIX CJIOB B
npyrom andaBuTe, KoJoBas TaOnuia, aekoaupoBaHue. KomupoBaHue
TekcToB. PaBHOMepHBIi koa. HepaBHomepnbiii kon. Komupoka ASCII.
BocemubutHele koaupoBku. [lomstue o xomupoBkax UNICODE.
JlekoaupoBaHue COOOLIEHUH € MCIOJB30BAaHUEM PABHOMEPHOIO H

HepaBHOMEpHOTO KoJa. H(popMalMoHHbIH 00bEM TekcTa

2.2

Nudopmanmionnsiii 00bEM AaHHBIX. bBUT — MHUHHUManbHas eIWHUIA
KONM4ecTBa MHQPOpPMAIUM — IBOUYHBIN pa3psa. EauHUIB u3MepeHus
nH(OpPMAIMOHHOTO 00bEMa NaHHBIX. buT, 0aiiT, KuiIoOalT, meradaiir,
rurabaiit. CKopocTh mepefayul JaHHBIX. EJIUHUIBI CKOPOCTH Tepenadu

JaHHBIX
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2.3

KomupoBanue 1Bera. llBeroBeie moaenu. Mogens RGB. T'myOumna
koxupoBaHus. [lamutpa.

PactpoBoe u BektopHOe npencTaBieHue n3oopaxenuil. Iukcens. Ouenka
UHPOPMALMOHHOTO 00bEMa TpadUUecKuX [aHHBIX JUIS PacTPOBOTO

U300paKCHUS

24

KonmpoBanne 3Byka. PaspspgHocts m wacrora 3ammcu. KosmmuectBo
KAaHAJIOB 3aIIUCH.
OneHka KOJMYECTBEHHBIX MapaMeTpPOB, CBSA3AHHBIX C MPEACTAaBICHUEM U

XpaHEHUEM 3BYKOBBIX (ailioB

2.5

H€H03I/IIII/IOHHBIC N TIIO3UIIMOHHBIEC CHCTEMbI CUYHCIICHUA. AJ'I(l)aBI/IT.
OcHoBanue. Pa3sépuyras ¢opma 3anucu uncna. [lepeBoa B JecCATHIHYIO
CUCTEMY YHUCCII, 3alITMCAHHBIX B IPYTUX CUCTEMAX CUHUCIICHUA.

PumMmckag cucrema cumcieHus

2.6

JBonunas cucrema cuucnenus. [lepeBoa mensix yncen B npeaenax ot 0
no 1024 B ngBomyHyl0 cucTeMy cuucieHus. BocbMmepuuHas cucrema
cuncnenus. [lepeBon uncen U3 BOCBMEPUYHOI CHUCTEMBI B JABOUYHYIO U
JNecSITUUHYI0 cucTeMbl U oOpatHo. IlectHannatepuyHas cucTeMa
cuucnenus. IlepeBon umcen U3 IIECTHAALATEPUYHON CUCTEMBI B
JBOMYHYIO, BOCBMEPHUHYIO M JECATHUYHYIO CHCTEMbl U OOpaTHO.

ApI/I(bMeTI/ILIeCKI/Ie oIIcpanvu B ,I[BOH‘IHOﬁ CHUCTEME CUHUCIICHUA

2.7

Jlormueckue BbICKa3biBaHUsA. Jlornyeckue 3Hau€HUS BBICKA3bIBAHMIL.
DneMeHTapHbIe U COCTaBHbIE BBHICKA3bIBaHUs. JIornueckue onepanuu: «m»
(KOHBIOHKIIUS, JIOTHUECKOE  YMHOXEHHE), «Win»  (AU3BIOHKLUA,
JIOTUYECKOE CIIOKEHHUE), «He» (Joruueckoe otpuianue). [Ipuoputer
jgorudeckux — omepauuit. OmpeneneHue  UCTUHHOCTH  COCTaBHOTO
BBICKA3bIBAHUS, €CITU U3BECTHBI 3HAYCHHS] HCTUHHOCTH BXOJSAIIUX B HETO
JIIEMEHTapHBIX BbICKa3biBaHMU. Jlormueckue BeIpaxkeHus. [IpaBuiia
3amucHu JIOTUYECKUX BbIpakeHud. [locTpoeHune TabIUIl HCTUHHOCTH

JOTHYCCKUX BLIpa)KCHI/Iﬁ

2.8

Jlornueckne diIeMEHTBEL. 3HAKOMCTBO € JIOTHYECKHMMH OCHOBaMU

KOMIIBKOTCPA

2.9

HCHpepLIBHLIe U JUCKPETHBIC MOICIIU. MNMuTanimoHHele  MOJCIH.
Ur POBBIC MOJCIIN. OI_ICHKa AaZICKBATHOCTU MOJCIN MOACIUPYCMOMY

O6’BeKTy " OCJIIM MOACTIUPOBAHUA
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2.10

Tabnuunbie Mopenu. Tabnmuia Kak MpeACTaBICHUE OTHOMICHUS. ba3wl
nanablX. OTOOp B TabnWie CTPOK, YIOBJICTBOPSIONIMX 33aJaHHOMY

YCIIOBUIO

2.11

I'pad. Bepmmna, pedpo, myrs. OpreHTHPOBAHHBIE U HEOPUCHTUPOBAHHBIC
rpader. JlnmuHa (Bec) pebpa. BecoBas matpuna rpada. JiuHa myTH Mex Iy
BepmuHamu rpacda. Ilouck ontmmansHOoro mytn B rpade. HagambHas
BEpIIMHA (MCTOYHMK) U KOHEYHAasl BEpPIIMHA (CTOK) B OPUEHTHUPOBAHHOM

rpade. Borurcnenue xonuyecTBa MyTed B HalpaBJICHHOM alUKINYECKOM

rpade

2.12

HepeBo. Kopenb, BepmuHa (y3en), Juct, pedpo (myra) nepesa. BricoTa
nepea. IlommepeBo. Ilpumepsr wucmosbp3oBaHus naepeBbeB. [lepebop

BAapHWaHTOB C IIOMOMIBIO JCPEBa

ANTOpPUTMBI U IPOTPaMMHUPOBAHKE

3.1

CgpoiictBa anropurMa. CriocoObl 3aIUCH alropuTMa (CIOBECHBIN, B BHJIE
OJIOK-CXEMBI, IPOTPaMMa).

CocraBneHre ajaroOpuTMOB U MPOTPAaMM C HCIIOJIB30BaHUEM BETBIICHHIA,
IIUKJIOB U BCTIOMOTaTEIbHBIX AJITOPUTMOB ISl YIIPABICHHS HCIIOTHUTEIEM
(Pobot, Yepenamka, YepTé&xHuk U apyrue). BrplmonHEeHHE aqropuTMOB

BPYYHYIO U Ha KOMIIBIOTEpPE

3.2

S3wik mporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkoabHbII
AnropuTMHYECKHH S3BIK).

Cucrema mporpaMMHpOBaHHS: PEIAKTOP TEKCTa MPOrPaMM, TPAHCISTOP,
OTJIQUUK.

[lepemennas: Tum, ums, 3HaueHue. Llenpie, BelleCTBEHHbIE U CUMBOJIbHBIC
HepEeMEHHBIE.

Omneparop mpucBauBaHus. ApuQMETHUECKUE BBIPAKEHUS U MOPAIOK UX
BbIuncieHus. Omnepanuu ¢ HENbIMU YHCIaMH: 1IEJI0OYUCICHHOE JIeTIeHHE,
octarok OT JeneHus. Bernenusa. CocraBHble yciaoBHUS — (3aluch
JIOTUYECKHX BBIPAKCHHM Ha HU3y4aeMOM SI3bIKE TMPOTPAMMHUPOBAHUS).
Haxoxnaenne Munumyma

U MakCHUMyMa U3 JIBYX, TPEX M 4YeTBIpEX ymceln. PerieHue KBaJapaTHOTO
ypaBHEHHUs, HMEIOIIEro BEIIECTBEHHbIE KOpHU. Llukn ¢ ycioBuem.
Anroput™m EBKnmma mas HaxXOXICHHS HAUOOJBIIETO OOMIEro JSTUTEINS

ABYX HATypaJlbHbIX YHUCEIIL. Pa30uenne 3amucu HaTypaJIbHOTO 4YHUCJIa B
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MO3UIIMOHHON CHUCTEME C OCHOBAaHHMEM, MEHBIIMM WId paBHbIM 10, Ha
otnenbHble TUOPBL. [lukn ¢ mepeMeHHOW. ANTOPUTMBI  MPOBEPKU
JETMMOCTH OJIHOTO IIEJIOTO YMCia Ha APYroe, MpPOBEPKU HATYPaTbLHOTO

4uclia Ha MPOCTOTY

3.3

OOpaboTka  CUMBOJBHBIX  JaHHbIX.  CHMBOJIbBHBIE  (CTPOKOBBIE)
nepemennbie. I[locumBonbHass 00paGoTka cTpok. [loacuér wyacToTh
MOSIBJIEHUS] CUMBOJIa B CTpoke. BceTpoeHHble (yHKIMM 11 00pabOTKU

CTPOK

3.4

Onpenenenre BO3MOXKHBIX Pe3yJIbTaTOB pabOThl AJITOpPUTMA IPU JaHHOM
MHO>KECTBE BXOJHBIX JAHHBIX, OIIPE/EICHUE BO3MOXKHBIX BXOJHBIX

JAHHBIX, TPUBOJAIINX K TAHHOMY pE3YylIbTaTy

3.5

Tabnuunble BenuuuHbl (MaccuBbl). OnHOMepHBIE MaccuBbl. CocTaBieHHe
U OTJaJKa MPOrpamM, pPEaU3yIOLUIUX TUIIOBBIE AITOPUTMBI 00pabOTKH
OJIHOMEPHBIX  YHCIIOBBIX  MAacCMBOB, Ha OJHOM M3  f3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IllkoabHbIi
AnroputMuueckuil SI3bIK): 3aM0JHEHNE YUCIOBOTO MAacCHUBa CITyYailHBIMHU
YlhCllaMd, B COOTBETCTBHH C (opmynoil uiau myréM BBOJA 4YHCEI,
HaX0XJEHUE CYMMBbl 3JI€MEHTOB MAacCHBa, JUHEHHBINH MOUCK 33aJaHHOTO
3HAYEHUS B MacCUBE, MOJCUET AIIEMEHTOB MAacCHBa, YIOBJIETBOPSIOLIUX
3aJaHHOMY YCIIOBHIO, HAaxOXICHHE MHHHUMAJIBHOTO (MaKCHUMAaJbHOTO)
anemeHnTa MaccuBa. CopTtupoBka MaccuBa. OOpaboTka MOTOKA JAaHHBIX:
BBIUMCIICHHE  KOJIMYECTBA, CYMMBI, CpEIHEro  apu(MeTudeckoro,
MUHUMAJIBHOTO u MaKCHMaJIbHOTO 3HAYECHUS AJIEMEHTOB

IMOCJICA0BATCIIBHOCTHU, YAOBJIICTBOPAOIMIUX 3aJaHHOMY YCIIOBUIO

3.6

VYnopasnenue. Curnan. OOpartHast cBs3b. [loilyuyeHHe CHUTHAJIOB OT
U(POBBIX JATYMKOB (HAMPUMEp, KacaHWs, PACCTOSHHS, CBETa, 3BYKA).
[Ipumepbl HCMONB30BaHUS TMPUHIUMIA OOpAaTHOM CBSI3M B CHCTEMax
YIOPABJICHUS TEXHUYECKUMH YCTPOMCTBAMHU C OMOIIBIO TATYUKOB, B TOM

YuCJIC B pO6OTOTeXHI/IKe

WHpopmaliMoHHbIE TEXHOJIOTHH

4.1

TekcToBbie AOKYMCHTBI U UX CTPYKTYPHBIC 3JICMCHTDBI (CTpaHI/II_Ia, 3.638.I_I,
CTpOKa, CJIOBO, CI/IMBOJ'I).
TexkcToBbIl nmpoueccop — HHCTPYMCHT CO3daHUA, PCAAKTUPOBAHUA U

(I)OpMaTI/IpOBaHI/Iﬂ TCKCTOB. HpaBI/ma Ha6opa TCKCTA. Pe,[[aKTI/IpOBaHI/Ie




44

tekcra. CoiictBa cumBotioB. [llpudr. Tuner mpudtoB (pydrensie, c
3aceykaMu, MOHOIIMpUHHBIE). [lomy)XKMpHOE M KypCHBHOE HadepTaHHE.
CpoiictBa  a03ameB: TrpaHWIpB, a03alHBIA  OTCTYI, HWHTEpBAa,
BeIpaBHUBaHue. [lapamerpbl crpanunbl. CruneBoe ¢GopMaTupoBaHHE.
CrpykTypupoBaHue HWH(POPMALUU C TOMOIIBIO CIIUCKOB M TaOJIHII.
MHoroypoBHeBble cIUCKU. JloOaBiieHue Ta0iIuIl B TEKCTOBBIE JOKYMEHTHI.
BcraBka  u300pakeHuid B TEKCTOBBbIE  JOKyMeHTH.  OOTekaHue
n300paxeHnil TekcTtoM. BiiroueHne B TEKCTOBBIM JOKYMEHT Juarpamm,
dbopmMys, HyMepaluu CTpPaHUL], KOJIOHTUTYJOB, CCBUIOK M JPYTHX

OJICMCHTOB

4.2

Pacrposbie pucynku. Mcnonbp3oBanue rpaguueckux NpUMUTHBOB.

Onepauuu penakTupoBaHus Tpaduyeckux OOBEKTOB, B TOM YHCIE
uudpoBex Qororpaduit: M3MEHEHHE pa3Mmepa, O0Ope3Kka, MOBOPOT,
OTpakeHue, pabota ¢ oOnacTsaMu (BBIJCIICHHE, KOTMPOBAHHE, 3aJTUBKA
LIBETOM), KOPPEKIMsS I[BE€Ta, SIPKOCTH U KOHTPACTHOCTH. BekTopHas
rpaduka. Co3gaHue BEKTOPHBIX PHCYHKOB BCTPOCHHBIMH CpEACTBAMHU
TEKCTOBOTO TIpoIeccopa WM JAPYrUX MporpamMMm  (TIPUIIOKEHU).

JloGaBneHre BEKTOPHBIX PUCYHKOB B IOKyMEHTBI

4.3

[ToaroroBka MynbTEMEAMHHBIX Tpe3eHTanui. Cnain. JoOGaBneHue Ha
clmaia Tekcta W u3oOpakeHud. PaboTa ¢ HECKOJNBKMMH ClaiIaMH.
JloGaBnenrie Ha claig — ayIMOBH3yaldbHBIX JaHHBIX. AHHMAIUA.

lNunepceplnku

4.4

Tunbl naHHBIX B sSYelKax A3JIEKTPOHHOM Tabmuipbl. PenaktupoBaHue u
¢dopmatupoBanue Tabauu. BcTpoeHHble  GyHKUMM  JUIS  TIOMCKa
MakCUMyMa, MHUHHMYMa, CYMMBl M CPEJHEro apu(pMeTHYECKOToO.
CopTupoBKa JaHHBIX B BbIACIEHHOM auarnasoHe. Iloctpoenue nuarpamm
(ructorpamma, Kpyropasi Auarpamma, TouedHasi iuarpamma). Beibop tumna
JarpamMMmBsl. ITpeobGpaszoBanue bopmyn npu KOIIMPOBaHUH.

OTHOCI/ITeJ'ILHaH, a0COJIFOTHASI M CMEIIIaHHAS aZipecanusa

4.5

VYcnoBHbIE BBIUMCIEHHUS B AJEKTPOHHBIX Tabnuuax. CymMMHpoBaHHE U
MOJICYET 3HAYEHUH, OTBEYAIOIIMX 3aJaHHOMY YycinoBuio. O6paboTka
601bpIMX HAOOPOB MaHHBIX. YHCIEHHOE MOJETHPOBAHUE B DJIEKTPOHHBIX

Ta0IHIax




