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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma o wH(pOpPMATUKE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yabTaTaM OCBOEHHUS OCHOBHOIA
o0Opa3oBaTeabHOI TPOrpaMMbl OCHOBHOTO 00I1IETO 00pa30BaHuUsl, MPECTABIECHHBIX
B ®I'OC 00O, a Taxxke henepanpbHOU paboyeit MpOrpaMMbl BOCITUTAHU.

[Iporpamma no undopmaTuke 1a€T NpecTaBiIeHUE O LETAX, O0IIel cTpaTeruu
oOy4YeHHsI, BOCIIUTAHKS M PAa3BUTHS OO0YYAIOMIUXCS CpelIcTBaMu MHGOPMATHKU Ha
0a30BOM YpOBHE, YCTaHAaBIMBAET O0Os3aTEIbHOE TMPEAMETHOE COACpKAHHE,
peayCMaTpPUBAET €ro CTPYKTYPUPOBAHUE 110 pa3jieiaM U TeMaM.

[Iporpamma o nHGOpPMATHKE ONPEEISIET KOJTUISCTBEHHBIE H KAUYECTBEHHBIC
XapaKTePUCTHKU Y4eOHOTO MaTepHuaa A KaXI0TO rojia U3yuyeHus, B TOM YUCIIe
JUISL COZIEPKATEIBHOTO HAMNOJHEHUS Pa3HOTO BUJA KOHTPOJIA (MPOMEKYTOUHOU
aTTecTalluu o0yJaromuxcs, BCEPOCCUNCKUX IPOBEPOYHBIX pabor,
roCyJ1apCTBEHHON UTOTOBOM aTTeCTAIUN).

[Iporpamma no nHpopmMaTHKE SBISIETCS OCHOBOM JJIS COCTaBJICHHS aBTOPCKHUX
y4eOHBIX TPOTpamMM, TEMAaTHIECKOTO TJIAHUPOBAHUS Kypca YUUTEIEM.

Hensamu uzydenus ”HGOPMATUKU HA YPOBHE OCHOBHOTO O0IIIEro 00pa3oBaHuUs
SIBJISTFOTCSI:

¢opMupoBaHHE OCHOB MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHA HAayKU HUHPOPMATUKH, TOCTIKCHHSIM HAYyYHO-TEXHHYECKOTO
mporpecca U OOIIECTBEHHOM MPaKTUKH, 32 CUYET PA3BUTHUSI MPEACTABJICHUM 00
uHPOpPMAIIMK KaK O BaKHEUIIIEM CTPATETMYECKOM pecypce pa3BUTHS JTUYHOCTH,
rocyJapcTBa, oOOIIECTBa, TOHMMAHUS PO HUHPOPMAIMOHHBIX MPOIIECCOB,
WH()OPMAITMOHHBIX PECypcoB W HMH(POPMAIMOHHBIX TEXHOJIOTHA B YCIIOBHUSIX
undpoBoil TpaHchopmanuu MHOTUX chep KU3HU COBPEMEHHOTO OOIIECTBA;

o0OecrieyeHrue YCJIOBUM, CIIOCOOCTBYIOIIMX PA3BUTHUIO aAJITOPUTMUYECKOTO
MBIIUICHAS] KaK HEOOXOJWMOTO YCIOBHS MPOQPECCHOHATBHON AESTEIHHOCTH B

COBPEMEHHOM WH(OPMAIIMOHHOM OOIIECTBE, MPEATNOIAraroiero CrnocoOHOCTh



oOy4aronierocsi pa30uBaTh CJOXHBIE 3a7aud Ha OoJiee MpOCThble TMO0J3a/1a4H,
CpaBHUBATh HOBBIC 33JlauM C 3aJlayaMU, PEIIEHHBIMU paHee, ONPEACIISITh aru JJjs
JIOCTHKEHUSI pe3yJIbTaTa U Tak JaJiee;

dbopMHupoBaHWEe W pa3BUTHE KOMIIETCHIIUHA OOy4alomuxcss B 001acTH
UCIIOJIB30BaHUsl UHPOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUM, B TOM YHCIIE
3HaHWM, YMEHHUW W HaBBIKOB paboThl ¢ HHPOpMAILME, MporpaMMUPOBAHUS,
KOMMYHHUKAIIM B COBPEMEHHBIX IHM(PPOBBIX Cpelax B YCIOBHIX OOECICUEHUS
UH(OPMAITMOHHON O€30MaCHOCTH JIMYHOCTU 00YyYaroIerocs;

BOCITUTAHUE OTBETCTBEHHOT'O U M30MPATEILHOIO OTHOIICHHS K UH(POpPMAIIUU C
y4€TOM MPABOBBIX U ITHUUECKHUX aCHEKTOB €€ PacrpoCTpaHEHUs, CTPEMJICHUS K
MPOJIOJDKEHUIO 00pa3oBaHus B 00JacTH HMHQPOPMALMOHHBIX TEXHOJOTUH U
CO3UJIATECIIbHOM JIESITEIbHOCTH C TPUMEHEHUEM CpEeIACTB HHGOPMAIIMOHHBIX
TE€XHOJIOTHUM.

NupopmaTuka B OCHOBHOM 00111€EM 00pa30BaHUU OTPAXKAET:

CYIIHOCTh HMH(GOPMATUKM KaK HAy4YHOW JUCHUIUIMHBI, H3ydalolleu
3aKOHOMEPHOCTH MPOTEKAHUS M BO3MOKHOCTH aBTOMATHU3AIIMU UH(POPMAIITMOHHBIX
MPOIIECCOB B PA3JIMUHBIX CUCTEMAX;

OCHOBHBIC  O0JIacTM  TPUMEHEHUST  HUHPOPMATUKH, TIPEKIE  BCETO
uH(OpPMAITMOHHBIE TEXHOJOTHH, YIIPABIIEHNE U COIIMANIbHYIO cepy;

MEXKIUCIUIUIMHAPHBIN ~ XapakTep HWHPOPMATUKU U WH(POPMAIIMOHHOM
NEATEIbHOCTH.

N3yuenne wuHPOpMATUKH  OKa3bIBa€T  CYIICCTBEHHOE BIUSHHUE Ha
dbopMUpOBaHUE MHUPOBO33PEHUSI OOYUYAIOIIEroCs, €ro >KU3HCHHYIO IMO3UIHIO,
3aKJIa/bIBa€T  OCHOBBI ~ TMOHUMAHHS  NPUHIUINOB  (YHKIIMOHUPOBAHHUS U
WCIIOJIB30BaHUsl UHPOPMAITMOHHBIX TEXHOJIOTUNA KaK HEOOXOJAMMOTO MHCTPYMEHTA
NPAaKTUYECKU JIIO00N  JIESITENBPHOCTH M OJHOTO M3 Hauboyiee 3HAYMMBIX
TEXHOJIOTUYECKUX TOCTUKEHUM COBPEMEHHON LIMBWJIN3allMi. MHOTHE NpEIMETHBIE

3HAHMUSI M CHOCOOBI JIESITEIbHOCTH, OCBOCHHbIE OOYYalOIIMMUCS MNPU HU3YyUYEHUU



uH(}OpPMATUKH, HAXOASIT MPUMEHEHUE KaK B paMKax o0pa3oBaTeIbHOro mpolecca
OpU M3YyYEHUU JPYTHX MPEAMETHBIX o0nacTed, Tak W B HUHBIX >KU3HEHHBIX
CUTYallUsIX, CTAHOBATCS 3HAYMMBIMH Ji1 (POPMUPOBAHUSI KA4yeCTB JIMYHOCTH, TO
€CTb OpPHUEHTHPOBaHBl Ha (POPMHUPOBAHHE METAMPEAMETHBIX M JIMYHOCTHBIX
PE3yNIBTaTOB O0YUYCHUSI.

OcHoBHbIe 3a7aun yueOHoro npeameta «MudpopmaTuka» — chopMupoBaTh y
OOy4aronIMXcsi:

NOHUMAaHUE TMPUHIUIOB YCTPOHWCTBA M (QYHKIMOHUPOBAHUS OOBEKTOB
U(GpPOBOrO OKPYXKEHUs, MPEICTaBICHUs OO0 HCTOPUU U TEHACHLIMSIX Ppa3BUTHUSA
uH(pOpMaTHKHU Neproia Hu(poBoil TpaHchOpMaAMU COBPEMEHHOTIO O0IIECTBA;

3HAaHUSA, YMEHUS U HaBbIKM IPAMOTHON IOCTAaHOBKH 3aj]a4, BOSHUKAIOUIUX B
MPaKTUYECKON JEATENbHOCTH, JJIsl UX PEHIEHUs C MOMOIIbI0 MH(POPMAaLUMOHHBIX
TEXHOJOTMM, YMEHUS M HaBbIKM (DOPMAIU30BAHHOTO OINMCAHUS MOCTaBJICHHBIX
3ajad;

0a3oBble 3HaHHS 00 MH(MOPMALMOHHOM MOJEIUPOBAHUHU, B TOM YHUCIE O
MaTeMaTH4eCKOM MOJIECIINPOBAHUY;

3HAHUE OCHOBHBIX AJITOPUTMHYECKUX CTPYKTYp MU YMEHUE NPUMEHSTHh 3TU
3HAHMS JJI MOCTPOEHUS AJITOPUTMOB pEHIEHUs 3aJad MO0 UX MaTeMaTH4YECKUM
MOJIETISM;

YMEHUST M HaBBIKM COCTABJEHUS MPOCTBIX NPOrpaMM IO MHOCTPOCHHOMY
QITOPUTMY Ha OJTHOM M3 S3BIKOB IIPOIPaMMHMPOBAHHUsS BBICOKOTO YPOBHSI;

YMEHHUST M HaBbIKM 3(P(EKTUBHOIO HCIOJIb30BaHUS OCHOBHBIX THIIOB
MPUKIIAJIHBIX TporpamMM (TIPUIIOKEHH) 00IIero Ha3HAYeHUs U WHPOPMAITMOHHBIX
CUCTEM JUIsl PELICHHs] C UX MOMOUIbIO0 MPAKTUUYECKUX 3aj]1ad, BiafieHre 0a30BbIMU
HOpMaMH HWH(OPMAIMOHHOW JTHUKM M TMpaBa, OCHOBaMU HH(POPMAIMOHHON
0e30MacHOCTH;

YMEHHE TPaMOTHO HHTEPIPETUPOBATH PE3YJIbTAThl PELICHUS MPAKTHUYECKUX

3agad C IIOMOIIBIO I/IH(l)OpMaI_II/IOHHBIX TCXHOHOFHﬁ, IIPUMCHATH IIOJYYCHHBIC



pe3yJIbTaThl B IPAKTUYECKOM 1€ATEIBHOCTH.

Lenn m 3amaun u3ydeHus HHPOPMATHKH HA YPOBHE OCHOBHOTO OOIIETO
00pa30BaHMsI OTPEACTISAIOT CTPYKTYPY OCHOBHOTO COJIEp KaHUs Y4EeOHOTO MpeaMeTa
B BUJIE CJIEAYIOLIUX YETHIPEX TEMATHUECKUX Pa3/IEIIOB:

upoBasi TPaMOTHOCTB;

TEOPETUUECKHE OCHOBBI NH()OPMATUKY;

QJIITOPUTMBI U IPOTPAMMHUPOBAHUE;

MH(POPMALIMOHHBIE TEXHOJIOTUH.

Ha u3ydyenue nHpopmatuku Ha 0a30BOoM ypoBHe oTBoauTcs 102 waca: B 7
kimacce — 34 4Jaca (1 gac B Hemento), B 8 kinacce — 34 ygaca (1 gac B Heneno), B 9

kiacce — 34 gaca (1 yac B HeJeIN0).



COJEPXAHUE OBYYEHMUAA
7 KUIIACC

Hu¢poBas rpaMOTHOCTH

KoMnbroTep — yHnBepcajJbHOe YCTPOCTBO 00pad0TKM JAHHBIX

KomrmbroTep — yHuBepcaibHOE BEIUUCIUTEIBHOE YCTPONCTBO, paboTatoliiee o
nporpaMMme. THUIIBI KOMIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHBIC
KOMIIBIOTEPHI, CYNIEPKOMITbIOTEPbl. MOOUIIbHBIE YCTPOUCTRA.

OCHOBHBIE KOMIIOHEHTBI KOMIIBIOTEpAa M HX Ha3zHauyeHue. IIponeccop.
OnepatuBHasT W JOJITOBPEMEHHAs IaMsTh. YCTpPOMCTBA BBOJAA M BBIBOJA.
CeHcopHBIIA BBOJ, AATYUKH MOOWJIBHBIX YCTPOMCTB, CPEICTBa OMOMETPHUYECKOM
ayTeHTU(UKALIUN.

Hcropust pa3BUTHS KOMIIBIOTEPOB U MpOorpaMMHOro odecrieuenust. [lokonenus
KOMITBIOTEPOB. CoBpeMeHHbIe TE€HJECHUIUU pa3BUTHS KOMITBIOTEPOB.
CynepKOMIBIOTEPHI.

[TapanienbHbIE BEIYUCICHUS.

ITepconanbubiii koMmmbtoTep. [Iporeccop U ero XxapakTepUCTUKH (TaKTOBas
4yacToTa, paspaaHocTs). OmepaTuBHas mNaMATh. JloiroBpeMeHHass MaMAThb.
YcrpoiicTBa BBosa U BbIBOAAa. OOBEM XpaHUMBIX JaHHBIX (OlEepaTUBHAs MaMsTh
KOMITBIOTEPA, KECTKUN U TBEPIOTENbHBIN AUCK, IOCTOSTHHAS TAMSATh CMapTPOHA) U
CKOPOCTb JOCTYIA JJI Pa3JIMYHbIX BUJOB HOCUTEIEH.

TexHnka 0€30MacCHOCTH U MpaBuiia padOThl HA KOMIIBIOTEPE.

IIporpamMMbI U JaHHBbIE

[IporpammHoe oOecrieyeHue KomimbloTepa. [lpukiagHoe mporpaMMHOE
obecricucHue. CucremHoe MIPOTPaMMHOE obecrnieucHue. CucremMbl
nporpammupoBanus. [IpaBoBasi oxpana mporpamMMm W JaHHbBIX. becrmiatHeie u
yCIOBHO-0€ectuiaTHbIe mporpammbl. CBOOOAHOE MpOorpaMMHOE 00ecTIeUeHUE.

@aiinbpl 1 nanku (katanoru). [IpuHOMNBI TOCTpOoeHUs: (PAIOBBIX CHUCTEM.

[Tonmnoe ums Qaitna (manku). Ilyts k ¢aiimy (mamnke). Paborta ¢ daitnamu u



KaTaJoraMH CpEICTBAMH OIEPALMOHHON CHCTEMBI: CO3/aHUE, KOMHPOBAHUE,
nepeMelleHre, epeMMeHOBaHre U yaajaeHue (ailyioB U manok (Kataaoros). THUIIbI
daiinos. CoiicTBa (aitnoB. XapakTepHble pa3mepbl (aloB pazIWyYHBIX THUIIOB
(cTpaHHIla TEKCTa, SJIEKTPOHHAsA KHUTA, QoTorpadusi, 3anuch MECHU, BUICOKIIHII,
MOJHOMETPAXXHBIN (uibM). ApxuBanusi AaHHbIX. Mcnonp3oBaHue mporpamm-
apxuBaTopoB. DainoBeiii MeHekep. [lonck ¢aiinoB cpeacTBaMu ONepaliMOHHON
CUCTEMBI.

KomneroTepHbie BUPYCHl U APYrUe€ BPEOOHOCHBIE MporpaMmbl. [Iporpammer
JUISL 3aLUTHI OT BUPYCOB.

Komubrorepubie cetu

O0benuHeHne KoMnbloTepoB B ceThb. CeTh UHTEpHET. BeO-cTpanuia, Be6- cailT.

Crpykrypa anapecoB BeO-pecypcoB. bpaysep. IlouckoBeie cucremsl. [louck

MH(}OpMaAMU 1O KIIOYEBBIM CJIOBAM W MO H300pakeHuro. [oCcTOBEpHOCTh

uHpopMaIuy, noinydeHHoi u3 Murepuera.

CoBpeMEHHBIE CEpBUCH HHTEPHET-KOMMYHHKALHIA.

CereBoii 3TUKET, 0a30BbIe HOPMBI MH(POPMAIMOHHOW STUKH U TIpaBa MIpH
pabote B Untepuete. CtpaTeruu 6e3omnacHoro noseaeHus B IutepHere.

Teopernyeckne 0CHOBbI MHHPOPMATUKHU

Nudopmanus u uHGpopMaHOHHBIE POLIECCHI

Nudopmarus — 04HO U3 OCHOBHBIX MOHSATHI COBPEMEHHOM HAYKH.

WNupopmanus kak cBelleHus, IpeIHa3HauYCHHbIE ISl BOCTIPUSATHUS YEJIOBEKOM,
U uHpopMalMs KaKk  JaHHbIE, KOTOpble MOTYyT OBITb  00paboTaHbI
aBTOMATHU3UPOBAHHON CUCTEMOMU.

JIMCKPETHOCTh JaHHBIX. BO3MOXHOCTP ONMUCaHUsl HEMPEPHIBHBIX OOBEKTOB U
ITPOLIECCOB C ITOMOUIBIO TUCKPETHBIX JTaHHBIX.

NupopmaninoHHble MpoLEcChl — TMPOIECChl, CBA3AHHBIE C XPAaHEHUEM,
npeoOpa3oBaHuEM U nepeaaueii JaHHbIX.

IIpencraBiaenune nHpopManuu

CumBon. Andasur. MomHocts andaBura. Pa3sHooOpa3ue S3bIKOB U



andaBuToB. EcrecTBeHHbIE U (hopMabHbIE S3bIKU. AJI(ABUT TEKCTOB Ha PYCCKOM
s3pike.  JIBowuHbld  andaBut. KolM4uecTBO BCEBO3MOXKHBIX CJIOB  (KOJIOBBIX
KoMOMHAaIui) (GUKCUPOBAHHOM JJIMHBI B JBOMYHOM andaBute. [IpeoOpazoBanue
mo6oro andaBuTa K ABOMYHOMY. KOMWYECTBO pa3muYHBIX CIOB (PUKCHUPOBAHHOM
JUTHHBI B ali(haBUTE ONPEACTIEHHON MOIITHOCTH.

KoaupoBanue cuMBOJIOB OJHOTO angaBUTa C MOMOIIBI0O KOJOBBIX CJIOB B
npyrom andaBuTe, KoI0Bas Ta0IuIa, TEKOIUPOBAHHE.

JIBonuHbli koxn. lIpencraBneHue OaHHBIX B KOMIIBIOTEPE KAK TEKCTOB B
JIBOUYHOM ajihaBUTE.

NudopmarmonHblit 006EM TaHHBIX. BUT — MUHUMAasbHAS €JUHUIIA KOJTUYECTBA
uHopMaIuu — JBOUYHBIN paspsn. EauHuiel usmepenus WHGOPMAIIMOHHOTO
00BbEMa JaHHBIX. buT, OalT, KMI0OANT, MEeradanT, TUTA0AMNT.

CkopocTh miepefaud JAaHHbIX. EJMHUIBI CKOPOCTH MEpeJayd JaHHBIX.

KonupoBanune tekctoB. PaBHOMepHBIT koA. HepaBHOMEpHBIM KOJI.
KomupoBka ASCII. BocbmuOutHble koaupoBku. IloHATHE 0 KOAMpPOBKax
UNICODE. JexomupoBanue COOOIIEHUI € HMCHOJb30BAaHHUEM PAaBHOMEPHOTO U
HepaBHOMEPHOTO Koja. MH(popmalimoHHbIl 00BEM TEKCTA.

Hckaxenne nHpopmanuu npu nepenaye.

OO6miee mpexactaBieHue O HUGPOBOM MPEICTABICHUU ayJAHMOBU3YaJIbHBIX U

JPYTUX HEMPEPBIBHBIX NaHHBIX. KonupoBanue ugera.l[BeToBeie  Mopemnu.
Mopaens RGB. I'mybuna koguposanus. [Tanutpa.

PactpoBoe u BekTopHOE mIpencraBiieHue n3oopaxeHui. [lukcens. Ouenka
nH(OPMAITMOHHOTO 00bEMa rpadUUeCKUX JAaHHBIX IS PACTPOBOTO N300PAKECHHUS.

Koauposanue 3Byka. PazpsiaHocts 1 yactora 3anucu. KoinyecTBo kaHaIoB
3aIHCH.

OneHka KOJUYECTBEHHBIX MapaMeTpOB, CBSI3aHHBIX C MPEJCTABICHUEM U
XpaHEHHEM 3BYKOBBIX (pailyioB.

NudopmanuoHHbIe TEXHOJIOTHH

TekcToBbIE JOKYMEHTDI



TexcTroBble JOKYMEHThI M WX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHuUIa, ab3ail,
CTPOKa, CJIOBO, CHMBOJ).

TekcToBBI MPOLIECCOP — HWHCTPYMEHT CO3AaHUSA, PEIAKTUPOBAHUA W
dopmatupoBanusi TekcToB. llpaBuna Habopa Tekcta. PemakTupoBaHUE TEKCTa.
CpoiictBa cumBonioB. Ilpudt. Tunsl mpudtoB (pyOsneHble, € 3aceUKaMu,
MoHompuHHbIe). [lomyxupHoe u KypcuBHOe HauepTanue. CBoHcCTBa a03alleB:
TpaHuIlbl, a03alHbI OTCTYI, WHTEpBaJ, BbIpaBHHUBaHHE. [lapamMeTpbl CTpaHUIIBL.
CruneBoe ¢hopMaTHpOBaHUE.

CrpykrypupoBaHue MH(GOpPMAaLUU C MOMOUIbIO CIHMCKOB W TaOJHLI.
MHoroypoBHeBble cIUCKU. J[00aBneHue Tabaul B TEKCTOBBIE JOKYMEHTHI.

BceraBka n300pakeHuil B TEKCTOBbIE TOKyMEHThI. O0TeKkaHne u300paxeHui
TEKCTOM. BKIIIOUeHHE B TEKCTOBBIM JTOKYMEHT auarpamm, (Qopmyl, HyMepauuu
CTpPaHHII, KOJJOHTUTYJIOB, CCHIJIOK U IPYTUX 3JIEMEHTOB.

IIpoBepka nmpaBonmcanus. PaccranoBka nepeHocoB. ['0J10COBOM BBOJ TEKCTA.
OnTuyeckoe pacno3zHaBaHue Tekcra. KommbrorepHelii nepeson. Mcnosb3oBanue
cepBucoB MuTepHeTa 1151 00pabOTKU TEKCTA.

Komnbrorepuast rpaguka

3HaKOMCTBO € TrpauuecKUMU peJaKkTopaMu. PacTpoBble PHCYHKH.
Hcnonb3oBanue rpaduyeckux NpUMUTHBOB.

Ornepauuu peIaKTUPOBaHUS TpaPUUECKUX OOBEKTOB, B TOM YUCIIE UPPOBBIX
dbotorpaduii: u3zMeHeHue paszMepa, oOpe3Ka, MOBOPOT, OTpa)KeHue, padbora ¢
oOnacTsiMu (BblIENIEHUE, KONMUPOBAHME, 3aJIUBKAa IBETOM), KOPPEKIUS IBETA,
SPKOCTU U KOHTPACTHOCTHU.

Bekropnast rpaduka. Co3gaHue BEKTOPHBIX PHCYHKOB BCTPOCHHBIMU
CPEICTBAMHM TEKCTOBOIO MPOLECCOpa WM JAPYTHX HOporpamm (MpUIIOKEHHMN).
JloOaBiieHHE BEKTOPHBIX PUCYHKOB B JJOKYMEHTHI.

MyJabTHMeHiiHbIE Pe3eHTAlNU

[ToaroroBka MynbTUMEIUMHBIX TIpe3eHTanuii. Cnaia. JlobaBneHue Ha ciai

TeKcTa 1 n3oopaxenuid. Pabora ¢ HeckonbKUMHM cinaiiiamu. JloGaBneHue Ha



Claii1 ayAMOBU3YAIbHBIX JaHHBIX. AHumanus.

['uniepcchuIKy.

8 KVIACC

Teoperuyeckue 0CHOBbI HHPOPMATUKH

CucremMbl CHHCTICHUS

Hemno3unmonHuble W TMO3UIIMOHHBIE CHUCTEMbl  CUUCHEHHS.  AJsQaBur.
OcHoBanue. Pa3zpépnayTtast popma 3anucu uncia. [lepeBosl B 1€CATUUHYIO CUCTEMY
YHUCeJ, 3alUCAHHBIX B IPYTUX CUCTEMAaX CUHUCIICHHUS.

Pumckas cucteMa cuucieHus.

JIBonuHasi cucrema cuncienusd. llepeBon uenesix yucen B npenenax or 0 go
1024 B nBOMUYHYIO CHCTEMY CUMCIEHUSA. BocpMeprnyHas CUCTEMa CUHUCICHHS.
[lepeBos urcen U3 BOCbMEPUYHOM CUCTEMBI B IBOUUHYIO U AECATUYHYIO CUCTEMBI U
oopatHo. IllectHammarepuunas cuctema cuucieHus. llepeBony uyucen u3
IIECTHAIATEPUYHON CHCTEMbI B JBOMYHYIO, BOCBMEPUUYHYIO U JICCATUYHYIO
CUCTEMBI U 0OPATHO.

ApudmMernueckre onepaluy B ABOMYHON CUCTEME CUUCIICHHUS.

DJIeMeHThl MATEMATUYECKOI JTOTUKHU

Jlormyeckue BbICKa3biBaHUs. Jlormueckne 3HAYEHHS  BBICKA3bIBAHUM.
DOneMeHTapHble M COCTAaBHBIE BBICKA3bIBaHMs. JIOTMYECKHE OIEpaluu: «»
(KOHBIOHKIIMS, JIOTHUYECKOE YMHOXKEHHE), «WIN» (AU3BIOHKIUS, JIOTHYECKOE
CIIOKEHHE), «He» (Joruueckoe oTpuiianue). IIpuopureTr jJoruueckux orepariuii.
OnpeneneHne UICTUHHOCTU COCTABHOTO BBICKA3bIBaHUSA, €CJIM U3BECTHHI 3HAUEHUS
UCTUHHOCTH BXOJSIIMX B HETO 2JJIEMEHTApHBIX BbICKa3bIBaHUU. Jlorumueckue
BbIpakeHus. [lpaBuna 3amucu normyeckux BoipaxkeHud. [locTtpoenue Tabimil
MCTUHHOCTH JIOTUYECKUX BBIPAXKEHUM.

Jlornueckue »JieMEHThI. 3HAKOMCTBO C JJOTMYSCKMMHU OCHOBAMH KOMIIBIOTEPA.

AJITOPUTMBI U IPOrPaAMMHPOBaHUE



HcnonHuTEIM M AJITOPUTMBI. AJITOPUTMHYECKHE KOHCTPYKINH

[lonarne anroputma. HcnmonHuTenu anropuTMOB. ANTOPUTM KakK IUIAH
YIPaBJICHUS UCTIOJIHUTEIIEM.

CaoiicTBa anroputMa. CriocoObl 3aucu anropurma (CJI0BECHbIN, B BUIE OJ0K-
CXEMBI, IPorpamMma).

AnroputMudeckne KOHCTpYyKUMH. KOHCTpykums «cinemnoBaHuey. JIMHEHHbIN
anroput™.  OrpaHUYEeHHOCTh  JMHEWHBIX  QJITOPUTMOB:  HEBO3MOXHOCTH
MPEAYCMOTPETh 3aBUCHUMOCTh IOCIEA0BATEIbHOCTA BBIMTOIHSAEMBIX JIEUCTBUN OT
UCXOJHBIX MaHHBIX. KOHCTPYKIIMSI «BETBJICHUE»: TOJIHAS U HENoiHas (OPMBI.
BrinonHeHne v HEBBINOIHEHUE YCIOBUS (ICTUHHOCTD U JIOXKHOCTh BBICKA3bIBAHMS ).
[IpocThi€ ¥ COCTABHBIE YCIOBHS.

KoHCTpyKIus: «MOBTOPEHMS»: UKLl C 3aJaHHBIM YHCJIOM IMOBTOPEHUH, C
YCJIOBUEM BBITIOJHEHUSI, C IEPEMEHHOM IUKIIA.

Pazpabotka st popmManbHOTO HMCHOJHUTENS alrOpuTMa, MPUBOMSIIETO K
TpeOyeMoMy pe3ylibTaTy MpPHU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3zpaboTka
HECIIOKHBIX aJITOPUTMOB C UCIIOIb30BAHUEM IIUKIJIOB U BETBJICHUM JJIsI YIIPABICHUS
dbopMallbHBIMU HUCTIOJTHUTENSIMU, TakuMu Kak PoGot, Yepenamika, YUepTExHUK.
BreinonHeHue aiaropuTMOB BpPYYHYIO M Ha KommbloTepe. CHHTaKCHUYECKUE W
jgoruyeckue omuOku. OTKa3bl.

A3bIK NPOrpaMMHpPOBAHUA

Azpik nporpammupoBanus (Python, C++, Ilackans, Java, C#, IllkonbHbIi
AnroputmMudeckuid SA3bIK).

CucteMa nporpaMMHpPOBAHUS: PEAAKTOP TEKCTa MPOrpaMM, TPAHCIATOP,
OTJIUHK.

Ilepemennas: tun, ums, 3HadeHue. Llenble, BEIIECTBEHHbIE U CHUMBOJIbHBIE
NepeMEHHBIE.

Omnepatop mnpucBauBaHusl. Apu(METHUECKHE BBIPAKECHUS U TOPSIOK HX
BbIuKceHus. Onepalyu ¢ HeJbIMU YUCIaMU: 1IEJIOUHUCIICHHOE JeJIeHUe, OCTaTOK OT

JIEJICHUS.



BerBnenus. CocraBHble yClIOBUS (3allMCh JIOTUYECKHUX BBIPAXKEHUN Ha
U3Y4aeMOM S3bIKE MpOorpaMMupoBanusl). HaxoxxieHne MUHUMyMa 1 MaKCUMyMa U3
IBYX, TPEX M 4eTBIpEX uucen. PelieHue KBaJpaTHOrO YpaBHEHMsI, HMEIOIIETO
BEILIECTBEHHBIE KOPHH.

HuamoroBast oOTJIaAKa IPOrpaMM: I[OIIArOBOE BBINOJHEHUE, IPOCMOTP
3HAYCHUI BEJIMYMH, OTIaJ0YHbIN BBIBOJ, BBIOOP TOUKU OCTAHOBA.

Hukn ¢ ycnoBuem. Anroput™ EBKkiMza Juisi HaxOXAEHHS HauOOJBIIETO
o0IIero JAenuTelNs IBYX HaTypajbHBIX 4ucel. Paz0ueHue 3amucu HaTypajbHOTO
4uCJIa B MO3MIMOHHOM CHCTEME C OCHOBAHMEM, MEHBIIMM WIH paBHbIM 10, Ha
OTJIEIbHBIE HU(PBHI.

[{uki1 c nepeMeHHON. AJITOPUTMBI TPOBEPKU ACIIUMOCTH OAHOTO LIEJIOT0 YHCIIA
Ha JIpyroe, IpOBEPKU HATYPAJIBHOTO YHCia HAa IPOCTOTY.

O0paboTka cUMBOJIbHBIX AaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBoabHas 00paboTKa cTpok. I1oacu€T 4acTOTHI MOSBICHUS CUMBOJIA B CTPOKE.
Bcerpoennbie pyHKIMM 111 00pabOTKU CTPOK.

Ananu3 anroputMoB  OrmpefiefieHHe BO3MOXHBIX — PE3yJbTaTOB  PabOTHI

alnropuTMa IMpU JAHHOM MHOXECTBE BXOJHBIX JIaHHBIX, OIPEICICHHE

BO3MOJHBIX BXOJHBIX JaHHBIX, HPUBOJAIIUX K JaHHOMY PC3YJILTATY.

9 KJIACC

udposass rpaMOTHOCTD

I'nodanbHas cers UHTEpHET M cTpaTerun 0€30MacHOro NMOBEACHUS B Hel

I'nmo6anbnast cerb Uutepuer. [P-anpeca y3moB. CeTeBoe XpaHEHUE JAaHHBIX.
MeToapl MHAMBUAYAIBHOTO U KOJUIEKTUBHOTO pa3MelIeHHsl HOBOM nH(opmanuu B
Wnrtepuere. bonblime naHHble (MHTEpHET-IAaHHbIE, B YacTHOCTU JAHHbIE
COIMAIBHBIX CETEN).

[Tonsitue 00 wHbOPMAIMOHHONW 0E€30MaCHOCTH. YTPO3bl MHGOPMAIIMOHHON

0e30MacHOCTH TIpU paboTe B TJI00ATBHON CETH U METOJbl MPOTHUBOJCUCTBUS UM.



[IpaBuna Oe3omacHoM ayTeHTU(UKAUU. 3alMTa JUYHOM HHPOpMalLUU B
Nutepnere. be3onacHsie ctpareruu noseaeHus B MnartepHere. [IpeaynpexneHue
BOBJICUCHHUSI B JIECTPYKTUBHBIE W KPUMHHAJIbHbIE (DOPMBI CETEBOW aKTUBHOCTHU
(xubepOyuHT, GUIITUHT U ApyTHE HOPMBI).

Pa6ora B uHGOpMAIIMOHHOM NPOCTPAHCTBE

Bunel nesrensHocT B IHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHHUKAITMOHHBIE
cepBUCHI (TIOYTOBast CIyk0a, BUICO-KOH(EPEHII-CBSI3b U JIPYTHE), CIPaBOYHBIC
CITY>KOBI (KapThl, paclMCaHus U JPYTHeE), IOUCKOBBIE CITYKOBI, CITY>KObI OOHOBJICHUS
IpOrpaMMHOro o0ecreyeHus u ipyrue ciryk0bl. CepBUCHI TOCYIAPCTBEHHBIX YCIYT.
OOisaunble XpaHununia JaHHbIX. CpelicTBa COBMECTHOM pa3pabOTKH JOKYMEHTOB
(onmnaitH-oducer). IlporpammHoe oOecrieueHHe Kak BeO- CEpBUC: OHJIAMHOBBIC
TEKCTOBbIE U TpahUUECKHE PEJAKTOPbI, CPEIbI pa3pabOTKH MPOrPAMM.

Teoperuveckne 0CHOBbI HHPOPMATHKH

MoaenupoBaHue KaK MeTOA MO3HAHUS

Mopenb. 3amauu, peiiaeMbie ¢ TOMOIIBI0 MojenupoBanus. Kiaccudukanuu
Mozenel. MarepuanbHbie (HaTypHbI€) U HHPOpMalMOHHbIE Moenu. HenpepbiBHbIE
U JUCKpeTHble Mozenu. Mmurannonnsie monenu. MrpoBbie momenu. OlieHKa
aJICKBATHOCTU MOJIETTU MOJIETTUPYEMOMY OOBEKTY U LIEJIIM MOJECIUPOBAHMS.

Tabnuunsie Mogenu. Tabnuiia Kak npeCcTaBICHUE OTHOIICHUSI.

ba3pl nanHbiX. OTOOp B TaOdMIE CTPOK, YIOBIETBOPSIIOUIUX 33JaHHOMY
YCIIOBHIO.

I'pad. Bepmmuna, pebpo, myTs. OpueHTUPOBAHHBIE U HEOPHUEHTHUPOBAHHBIE
rpadel. [nuna (Bec) peOpa. BecoBas marpuna rpada. [nuHa myTH Mexay
BepmmHamu rpada. [louck omtmmanbHOro TMyTH B Tpade. HawanpHas BeprimHa
(MCTOYHUK) ¥ KOHEYHAsl BepIIuHA (CTOK) B OpUEHTUPOBAHHOM rpade. Beruncienue
KOJIMYECTBA IMyTEH B HAIIPABJICHHOM allMKINYECKOM rpade.

HepeBo. Kopenn, BepiuHa (y3en), 1uct, pedpo (ayra) nepesa. BeicoTa gepesa.
[Tognepeso. [Ipumeps! ucnons3oBanus nepeBbeB. [lepedop BapuaHTOB C TOMOIIHIO

JepeBa.



[lonsiTue MaTeMaTWyecKOW MOJENU. 3ajlayd, pellaeMble C TMOMOUIBIO
MaTeMaTUYECKOro (KOMIBIOTEPHOTO) MoAenrpoBanusi. OTIuyue MaTeMaTUYeCKOu
MOJIEId OT HATypHOW MOJIEIM U OT CJOBECHOro (JIMTEpaTypHOIO) OMUCAHUS
oOBEKTa.

OTanbkl KOMIBIOTEPHOTO MOJICTMPOBAHUS: MTOCTAHOBKA 3aJa4M, MOCTPOCHUE
MaTeMaTU4YeCKOM MOJIeNU, MPOTpaMMHasl peaun3alus, TECTUPOBaHUE, TIPOBE/ICHUE
KOMIIBIOTEPHOT'0 SKCIIEPUMEHTA, aHAJIU3 €r0 Pe3yJIbTaTOB, YTOUHEHHE MOJICIIH.

AJITOPUTMBI W MPOrPaMMHUPOBAHUE

Pa3pa0oTka aJropuTMoB U POrpamMm

Pa3buenue 3amaun Ha nmoa3anayu. CocTaBiIEHUE AJTOPUTMOB U MIPOTPaMM C
WCIIOJIb30BAaHUEM BETBIICHUM, LHMKIOB M BCIOMOTAaTEIbHBIX AJITOPUTMOB IS
yIOpaBJICHUs] UCTONHUTENIeM PoOOT wiM ApyruMu HCHOJHUTEISIMHU, TaKUMHU Kak
UYepenarika, YepTEKHUK U IPYTUMH.

Tabnuuneie BenmuuuHbl (MaccuBbl). OnHoMepHbIe MaccuBbl. CocTaBieHHUE U
OTJIaJIKa MPOrpamMM, peaIu3yIoIIUX TUIOBBIE alTOPUTMbI 00PaOOTKH OJHOMEPHBIX
YUCJIOBBIX MAaCCUBOB, Ha OJHOM HU3 sI3bIKOB mporpammupoBanust (Python, C++,
[Tackansp, Java, C#, llIkonpHbI ANTOPUTMUYECKUN S3BIK): 3aII0JIHEHUE YUCIOBOTO
MaccuBa CIIy4alHbIMU YHCJIaMH, B COOTBETCTBUHU C (HOPMYJION WM MyTEM BBOJA
4yucesl, HaXOXKJIECHUE CYMMbI 3JIEMEHTOB MAaCCHUBA, JIMHEHHBIA MOUCK 3aJaHHOTO
3HAYEHUS B MACCUBE, MOJICYET 3JIEMEHTOB MaCCHUBA, YAOBJIETBOPSIOIINX 33JaHHOMY
YCJIOBUIO, HAXOXJIECHWE MHUHUMAJIBLHOTO (MaKCHMAJIBHOTO) 3JIEMEHTa MAaCCHBA.
CopTupoBKa MaccHBa.

O6paboTka MOTOKAa JAHHBIX: BBIUUCICHHE KOJUYECTBA, CYMMBbI, CPEIHETO
apu(PMETUIECKOTO, MHHUMAIHHOTO W MaKCUMAJIbHOTO 3HAYCHUS DJIEMECHTOB
MOCJIEA0BATEILHOCTH, YJIOBJIETBOPSIOLIUX 3aJTAHHOMY YCJIOBHIO.

YupasJieHue

VYmpasnenue. Curnan. O6patHas cBs3b. [lomyueHrne CUTHAIOB OT ITU(POBBIX
JaTYUKOB (KacaHWsi, pacCTOSHUS, CBETa, 3ByKa U Jpyroro). IIpumeps

HCIIOJIb30BaHUS ITPUHIUITA O6paTHOﬁ CBsI3U B CUCTCMAX YyIIPaBJICHUA TCXHUICCKUMUN



YCTPOMUCTBAMM C MIOMOUIBIO JATYMKOB, B TOM UHCIIE€ B POOOTOTEXHUKE.

[Ipumepsl poOOTU3UPOBAHHBIX CUCTEM (CHCTEMa YNPABICHUS JBUKEHUEM B
TPAHCIIOPTHOM CHUCTEME, CBapOyHasl JIMHHUS AaBTO3aBOJA, aBTOMATU3HPOBAHHOE
YIPABJICHUE OTOIUIEHUEM JOMAa, ABTOHOMHAs CHCTEMA YIPABJICHHS TPAHCIIOPTHBIM
CPEICTBOM U APYTUE CUCTEMBI).

NupopmanuoHHbIe TEXHOJIOTHH

JJIeKTPOHHBIE TA0JIUIIBI

[TonsiTrie 06 >MEKTPOHHBIX TabaUIaX. THUIBI TAaHHBIX B AYEHKAX 3JIEKTPOHHOM
Tabnuuel. PenakrupoBanue u popMatupoBanue Tadbiul. Berpoennble GQyHKIUM 115
OMCKAa MAaKCUMyMa, MHUHUMYMa, CYMMBbl M CpEOHEro apu(pMeTH4YECKOro.
CopTHpoBKa JaHHBIX B BbIJEIEHHOM JauanaizoHe. lloctpoenue nuarpamm
(rucrorpaMma, KpyroBas JauarpaMma, ToueyHash auarpamma). BwiGop Tuma
JMarpaMMBbl.

[IpeobpazoBanue popmy: npu KonupoBaHuu. OTHOCUTENIbHAS, A0COTIOTHAS U
CMELIaHHas aJpecanusl.

VY ca0BHBIE BRIUMCIEHUS B 3JI€KTPOHHBIX Ta0uax. CyMMUpPOBAHUE U MTOACUET
3HAUEHUN, OTBEYAIONIMX 3aJaHHOMY yclioBUIO. OOpaboTka OOJbIIMX HAOOPOB
JAHHBIX. YHCIEHHOE MOJICTMPOBAHUE B AJIEKTPOHHBIX TaOIUIAX.

HNupopmanuoHHbIE TEXHOJIOIMH B COBPEMEHHOM 001IeCTBe

Ponb nHQOpMALIMOHHBIX TEXHOJIOTHI B Pa3BUTHH SYKOHOMHUKHA MUPA, CTPAHBI,
pernoHa. OTKpbITbIE 00pa30BATENbHBIE PECYPCHI.

[Tpodeccun, cBs3anubie ¢ MHPOPMATUKON U MHGOPMAITMOHHBIMU TEXHOJIOTHSIMHU:
BeO-u3aiiHep, NPOTPaMMHCT, pa3pabOTUYUK  MOOWIBHBIX  MPUIIOKEHUH,
TECTUPOBIIMK, APXUTEKTOP MPOrPAMMHOT0 00€CTIeUeHUs, CIEUATKCT [0 aHATU3Y

JaHHBIX, CHUCTEMHBLIN AJIMHUHHUCTPATOP.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA ITPOT'PAMMBI 110
NHO®OPMATHUKE HA YPOBHE OCHOBHOTI'O OBILIEIO
OBPA3OBAHUA

N3yuenne wHGOpPMATHKA Ha YpPOBHE OCHOBHOTO 0O0IIEro 0Opa3oBaHUS
HaIpaBJeHO Ha JOCTHXKEHHE OOYYaIOIMMMCS JTUYHOCTHBIX, METANPEAMETHBIX U
MPEAMETHBIX PE3yJIbTATOB OCBOCHHUSI COJIEPKaHMs Y4EOHOTO MpeMeTa.

JIMUHOCTHBLIE PE3YJIbTATbDI

JIMYHOCTHBIE pe3yNbTaThl KMMEIOT HANpPaBIEHHOCTh HAa pEIICHHE 3a]adu
BOCIIUTAHUSA, PA3BUTHUA M COLMAIH3AIMN OOYUYaIOIIUXCS CPEACTBAMHU y4eOHOTO
npeaMerTa.

B pesynpraTe u3yueHus HMHPOPMATUKM Ha YPOBHE OCHOBHOTO OOILEro
oOpazoBaHus y oOyuaromierocs OyayT cOpMHUpOBaHBI CIEIYIONIUE JTUYHOCTHbBIC
pe3yibTaThl B YACTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMA:

[IEHHOCTHOE OTHOILIEHHE K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U
HAy4YHOMY HACJIeJIMI0, IOHUMaHUE 3HA4YCeHUS] MHPOPMATUKH KaK HAYKH B >KH3HU
COBPEMEHHOTO OOIIeCTBa, BIAJCHHE AOCTOBEPHON HH(MOpManuend O MepemnoBhIX
MUPOBBIX W OTEYECTBEHHBIX JIOCTHKEHHSX B 00sacTu HMHPOPMATUKH U
WH(OPMAITMOHHBIX TEXHOJIOTHM, 3aMHTEPECOBAHHOCTh B HAYUYHBIX 3HAHUSIX O
ur(ppoBoil TpaHCchOpMaLIUK COBPEMEHHOTO OOIIECTBA;

2) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

OpHEHTAIIUS Ha MOPAJILHBIE IIEHHOCTH U HOPMBI B CUTYaIlUSIX HPABCTBEHHOTO
BbIOOPA, TOTOBHOCTH OLIEHUBATh CBOE MOBEACHHUE U TIOCTYIKH, a TAaKXKe MMOBEACHHE
Y TIOCTYIIKH APYTHX JIIOJICH C IMMO3UIIMA HPABCTBEHHBIX U MPABOBBIX HOPM C YUIETOM
OCO3HaHUSl TIOCJEACTBUN TIOCTYNKOB, AKTHUBHOE HEMPHUSATHE aCOIHMAIBHBIX
MOCTYIIKOB, B TOM 4HcIie B IHTepHeTe;

3) rpaaaHCKOro0 BOCIMTAHMS:

MPpEACTABJICHUC O COLUAJIIBHBIX HOPMax HW IIpaBujIaX MCKINYHOCTHBIX



OTHOLIEHUH B KOJIJIEKTHBE, B TOM YHUCJIE€ B COIIMAIBHBIX COOOIIECTBAX, COOIIO/IEHNE
npaBui 0€30MIaCHOCTH, B TOM YHCJIE HABBIKOB O€30MacCHOTO MMOBECHUS B UHTEPHET-
cpelie, TOTOBHOCTh K pa3HOOOPa3HOM COBMECTHOM J1€ATENIbHOCTH TIPU BBIMOJTHEHUU
y4eOHBIX, MMO3HABATENbHBIX 337a4, CO3[JaHUU YyYEOHBIX MPOEKTOB, CTPEMJICHUE K
B3aMMOIMIOHMMAHUIO ¥ B3aUMOIIOMOIIM B MPOIECCe ITON y4eOHOM IesITeNbHOCTH,
TOTOBHOCTh OIIEHUBATh CBOE MOBEICHUE U MOCTYNKU CBOMX TOBAPHUIIEH C MO3UIIMH
HPaBCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUI MOCTYIIKOB;

4) neHHOCTeH HAYYHOTI0 MO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHUECKUX MPEICTaBIeHU 00 MH(pOpmanuu,
MH(OPMAIMOHHBIX mpoleccax U UH(OPMAIIMOHHBIX TEXHOJIOTHSIX,
COOTBETCTBYIOILIUX COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKU M OOLIECTBEHHOMN
MPAKTUKHU U COCTABJISIOMIMX 0a30BYI0 OCHOBY JJIsi IOHUMAHMSI CYIIIHOCTH HAy4YHOU
KapTUHBI MUPA;

MHTEpeC K OOYy4YEeHHIO M TIO3HAHMIO, JIIO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMOOOpa30BaHHIO, OCO3HAHHOMY BBIOOPY HANpaBICHHOCTH U
ypOBHS 00yu€HUs B AaJbHEHIIEM;

OBJIAJICHHE OCHOBHBIMHM HAaBBIKAMHM MCCIIEIOBATEIBCKOM JIESITEIIBHOCTH,
YCTAaHOBKAa HA OCMBICJICHUE OIbITa, HAOIIOJEHUH, MOCTYNKOB U CTPEMIICHUE
COBEPIIEHCTBOBATh IIyTH JOCTH)KEHMSI WHIMBHIYAJIBHOIO MW KOJUIEKTHBHOIO
OJ1aronoryuus;

c(hOpMHUPOBAHHOCT, MH(POPMAIIUOHHON KYJIBTYpPhl, B TOM YHCJIE HABBIKOB
CaMOCTOATENFHON pabOThl C y4EeOHBIMU TEKCTaMH, CIPABOYHOW JHUTEPATYpOH,
Pa3HOOOpa3HBIMU CPEJACTBAMU UH(POPMALMOHHBIX TEXHOJOTHM, a TaKKEe YMEHHUS
CaMOCTOSITENIFHO OMpPENENsATh eI CBOEro OOyuYeHus, CTaBUTh U (POPMYIHUPOBATH
JUIsi ce0si HOBBIE 3a/layd B yu€0e M TO3HABATEIbHOW JAESTENIbHOCTH, pa3BUBATH
MOTHUBBI U UHTEPECHI CBOEH MTO3HABATEIILHOU IEATEIBbHOCTH;

S) dopMupoBaHus KyJIbTYPbl 310POBbSI:

OCO3HaHMUE IEHHOCTH KU3HU, OTBETCTBEHHOE OTHOLIEHUE K CBOEMY 3/I0POBBIO,

YCTaHOBKAa Ha 370POBBIM 00pa3 >KW3HU, B TOM YHCJIE€ W 3a CYET OCBOCHUS H



coOmro/ieHus TpeOoBaHU 0€30MacHON KCILTyaTalluy CPeJICTB MHHOPMAITMOHHBIX U
KOMMYHHKAITHOHHBIX TEXHOJIOTUH;

6) Tpy10BOI0 BOCIMTAHMS:

UHTEpPEC K MPAKTUUYECKOMY M3yUYeHHIO Mpodeccuil W Tpyna B cdepax
npodeccuoHanbHON NEeSATEeIbHOCTH, CBSI3aHHBIX C UH(OPMATUKOMH,
MPOrpaMMHUPOBAHUEM W HH(POPMAIMOHHBIMU TEXHOJIOTHSIMU, OCHOBaHHBIMH Ha
JOCTHKEHUSIX HAYKH MHPOPMATHKU M HAYYHO-TEXHUYECKOTO MPOrpecca;

OCO3HAHHBIA BBIOOP W  TOCTPOECHHWE HWHIUBUIYAIbHOW  TPaeKTOPUH
00pa30BaHMsI ¥ )KU3HEHHBIX IJIAHOB C YIETOM JIMYHBIX M OOIIIECTBEHHBIX HHTEPECOB
U TIOTPEOHOCTEI;

7) 3K0J10TMYeCKOT0 BOCTIMTAHUS:

OCO3HaHUE TIJI00alIbHOIO XapakTepa SKOJIOIMYECKHUX MpoOJIeM U MyTed HX
pelieHus, B TOM 4YHCIE€ C Y4ETOM BO3MOXXHOCTEH HMH(POPMAIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTHUH;

8) apanTanum odyuyarmerocss K M3MEHSIIOIUMCS YCJIOBHAM COLUAIBHOMI
U IPUPOJIHOM Cpelbl:

OCBOEHHE OOYYArOIIMMHCS COLMAIBHOTO OIbITa, OCHOBHBIX COI[MAIBHBIX
poJieii, COOTBETCTBYIOIIMX BEIyIICH NEATEIHbHOCTH BO3pacTa, HOPM M MPaBHII
OOIIECTBEHHOT 0 NOBEIeHUs, (POPM COIMAIbHOM KU3HU B TPYMIAx U COOOIECTBAX,

B TOM YHUCJIC CYHICCTBYIOIIUX B BUPTYAJIbHOM IMPOCTPAHCTBC.

METAINIPEAMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIe pe3yJbTaThl OCBOCHHS MPOTrpaMMbl 1O HWHGOpPMaTHKE
OTpaXaloT  OBJAJICHUEC  YHUBEPCAIbHBIMA  y4YE€OHBIMH  JEHCTBUSIMH  —

IMMO3HAaBaTCJIbHBIMH, KOMMYHHKATHUBHBIMHU, PCTYJIATHBHBIMU.

Ilo3HaBaTeJbHBbIC YHHBEPCAIbHbIC YUeOHbIE NeHCTBUA

Ba3oBble Jiornyeckue NeicTBUA:



yMEHHUE ONpEeNeNsTh TMOHATUSA, CO3[aBaThb O0O0OIIEHUs, YyCTaHaBIMBATh
aHAJIOTUH, KJIACCU(PHUITUPOBATH, CAMOCTOATEILHO BHIOMPATh OCHOBAHUS I KPUTEPHH
JUIsL KJaccu(UKaluy, yCTaHAaBIMBATh MPUYMHHO-CIIC/ICTBEHHBIE CBSI3U, CTPOUTH
JIOTUYECKUE PACCYKICHUS, JeIaTh YMO3aKIIOUCHUS (MHAYKTUBHBIC, NE€AyKTUBHBIC
Y TI0 aHAJIOTUH) U BBIBOJIBL;

yMEHHUE CO3/laBaTh, MPUMEHITh W MPeoOpa3OBbIBATH 3HAKU U CHUMBOJIBI,
MOJIENIA U CXEMBI [Tl pEIICHUS y4eOHBIX U TT0O3HABATEILHBIX 33/1a4;

CaMOCTOSATENIbHO BBIOMpAaTh CHOCOO penieHusl y4eOHOW 3aiayu (CpaBHUBAaTh
HECKOJIbKO BapHaHTOB pEIICHMs, BBHIOMPATh HamOoJsiee MOAXOIAIUNA C y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble ucciaenoBarebCKue 1eHCTBUSA:

dbopMyIUpOBaTH BOMPOCHI, (DUKCHUPYIOIIUE Pa3pbiB MEXKIY PEATbHBIM H
JKeJIaTeIbHBIM COCTOSIHUEM CUTYalluu, 00bEKTa, U CAMOCTOSITEIbHO YCTaHABIMBATh
MCKOMOE U JIAaHHOE;

OIICHUBATh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIIHIO, MOJTYYECHHYIO
B XOJI€ UCCJIEIOBAHUS;

MIPOTHO3MPOBATh BO3MOKHOE JaJIbHEMIlEe pa3BUTUE MPOLIECCOB, COOBITUN U
UX TIOCJIC/ICTBUSI B AHAJIOTUYHBIX WJIM CXOJHBIX CUTyallUsAX, & TAK)KE BBIIBUTATh
MPEANOJI0KEHNS 00 UX Pa3BUTUU B HOBBIX YCJIIOBHSIX U KOHTEKCTAaX.

Pab6ora ¢ ungopmanmei:

BBIABJIATE JeUIUT WHOOpPMALUM, TaHHBIX, HEOOXOAUMBIX [Jis PEeUICHUS
MOCTABJICHHOM 3aJa4H;

MPUMEHSITh PA3IUYHbIE METOJIbl, MHCTPYMEHTHI M 3alpOChl MPU TMOUCKE U
orOope WH(OpMAIMK WIH JAaHHBIX W3 HUCTOYHUKOB C YYETOM MPEIOKEHHOU
y4eOHOM 3a/1a4u U 33JIaHHBIX KPUTECPUEB,;

BBHIOMpPATh, aHAIM3UPOBATh, CUCTEMATHU3MPOBATh U HHTEPIPETHPOBATH
uH(OPMAITUIO PA3TUYHBIX BUJOB U (JOPM MIPEACTABICHHUS;

CaMOCTOSITENIbHO  BBIOMpATh  ONTUMaJbHYIO  (GopMy  TIpEACTaBICHUS

I/IH(I)OpMaI_II/II/I H WIUIIOCTPUPOBATHL PCIIACMBIC 3addadd HCECIO0XHBIMHU CXCMaMU,



JquarpaMmamMu, HTHOUM rpadukoi 1 UX KOMOMHALUSIMU;
OLICHMBATh HAAE&KHOCTh HMH(DOpPMAIMM TIO KPHUTEPHUSIM, MPEIJIOKECHHBIM
yauTesneM Wik chOpMyIUPOBAHHBIM CAMOCTOSATENLHO; Y(PPEKTUBHO 3alIOMUHATH U

CUCTEMATU3UPOBATH UHPOPMAILIHIO.

KoMMmyHnKkaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe /1eilicTBUS

Oo0menne:

COTIOCTABJISATh CBOM CYXKJICHUS C CYXKIACHUSAMH JAPYIUX YYACTHHKOB JIHAJIOTA,
OOHapy>KHUBaTh Pa3IMUME U CXOJCTBO MO3UIIHUI;

myOJUYHO TPEICTABIATh PE3YJIBTATHI BHIMOJIHEHHOTO OMbITa (IKCIIEPUMEHTA,
UCCIIEIOBaHUSI, POEKTA);

CaMOCTOSATENIbHO BbIOMpaTh (opMaT BBICTYIUIGHUS C Y4YETOM 3ajad
MPE3EHTAIlMA U OCOOCHHOCTEHW ayJAUTOPUU M B COOTBETCTBUU C HUM COCTABIISITH
YCTHBIE U TUCbMEHHBIE TEKCTHI C UCIOIB30BAHUEM WILTIOCTPATUBHBIX MaTEPHAJIOB.

CoBMecTHas1 1eATEIbHOCTD (COTPYIHHUYECTBO):

NOHUMATh W KCHOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHIUBUILYAIbHOU
paboThl TpU pEIICHUU KOHKPETHON NpoOJeMbl, B TOM YHUCJIE€ MPU CO3JIaHUU
UH(OPMAITMOHHOTO MPOIYKTA;

MPUHUMATh 1E€JIb COBMECTHON MH(DOPMAMOHHOW AESATENBHOCTU MO COOpY,
oOpaboTke, mepenade, ¢opmanuzanuu HHGOPMAIUU, KOJJIEKTUBHO CTPOUTH
JEHUCTBUS TI0 €€ JIOCTHKEHUIO: PACTIPENENsSITh POJIM, TIOTOBAPUBATHCS, 00CYKIAaTh
MPOLIECC U PE3YJIHTAT COBMECTHOM PadOTHI;

BBITIOJIHSATh CBOKO YacTh pabOThl ¢ WH(pOpManuen uiu WHGOPMAIMOHHBIM
MPOAYKTOM, AOCTUTasi Ka4eCTBEHHOTO pe3yjbTaTra MO CBOEMY HAIpaBICHUIO U
KOOPAUHUPYSI CBOU JACHUCTBUS C APYTUMHU YIC€HAMU KOMaH/IbI;

OIICHMBATh Kau€CTBO CBOETO BKJIa/1a B 00U WH(DOPMAITMOHHBINA MPOAYKT 10
KPUTEPUSIM, CAMOCTOSTEIILHO C(hOPMYJIUPOBAHHBIM YUAaCTHUKAMH B3aUMOJICHCTBUS,

CpaBHMBATh pE3yJbTaThl C HMCXOJHOW 3ajJayell M BKJIAQJ KaXKJIOro YJieHa

KOMaHAbI B JOCTHIKCHHUC PC3YJIbTAaTOB, PaA3JACIATH C(pepy OTBCTCTBCHHOCTH H



IMPOABJIATE TOTOBHOCTD K ITPEAOCTABIICHUTIO oT4u€Ta nepen rpynnoﬁ.

PeryasiTuBHBIe YHMBepCaJIbHbIe YUueOHbIe JeHCTBUSA

Camoopranm3anms:

BBISIBJISITH B JKU3HEHHBIX M YUEOHBIX CUTyalUsX IpoOsieMbl, TpeOyromue
pelieHus;

OPUEHTHPOBAThCA B PA3NIMYHBIX TMOAXO0JaX K MPUHATHIO PEIICHHM
(MHIMBUYaIbHOE MIPUHSITHE PELLICHUN, IPUHATHE PEIICHUN B TPYIIIIE);

CaMOCTOSITENIbHO COCTaBJISATh AJNTOPUTM PELICHUS 3aJadyd (WM €ro 4acTh),
BBIOMpaTh crioco0 pelieHus yueOHOM 3aauyu ¢ YYETOM HMEIOIIUXCSI PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBAaTh IpeajiaraéMble BapHaHTbI
peILIeHUI; COCTAaBISATh IJIaH AeUCTBUH (TJIaH peaau3aluy HaMeUYEeHHOrO ajrOpuT™Ma
pELIeHMs ), KOPPEKTUPOBATH MPEIJIOKEHHBIN aJITOPUTM C YUETOM MOITYUEHUSI HOBBIX
3HaHUU 00 U3y4yaeMOM OOBEKTE;

Jenatb BBIOOp B YCIOBHUSX NPOTUBOPEYMBOM HHpoOpManuu # OpaTh
OTBETCTBEHHOCTb 32 PEILICHHUE.

CaMoKOHTpOJIb (peduiexcus):

BJIQJIETh CIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHBAIIMU U peIIeKCUH;

JaBaTh OLIEHKY CUTYallUH U MpeAJiaraTh MIaH €€ N3MEHEHUS;

YUHTBIBATh KOHTEKCT U MPEABUIETh TPYJAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh
Opy pelieHud Y4eOHOW 3aJayd, aJanTUPOBATh PEHIEHHWE K MEHSIOIUMCS
00CTOSITEIILCTBAM;

OOBSACHATh  NPUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHSI)  pe3yibTaToB
MH(OPMAIMOHHON J1€ATEeIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OMbBITY, YMETh
HaXOJUTh MTO3UTUBHOE B IMTPOU3OLIEAIIEN CUTYaLlUN;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENHCTB,
W3MEHUBLINXCS CUTYallUl, YCTAHOBJIEHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEH;

OLCHUBATHb COOTBCTCTBUC PE3yJibTaTa LCJIN U YCIIOBUAM.

3MOHI/IOHaJILHLIﬁ HHTCJIJIEKT:



CTaBUTH Ce0s1 HA MECTO JPYroro 4ejaoBeKa, MOHMMAaTh MOTHUBBI M1 HAMEPECHHUS
JPYTOro.

IIpunsitue cedst M APyrux:

0CO3HaBaTh HEBO3MOKHOCTh KOHTPOJMPOBATh BCE BOKPYT JAXE B YCIOBUSX

OTKPBITOTO JIOCTYIIA K JIFOOBIM 00BEMaM MH(OPMAIIUH.

ITPEAMETHBIE PE3YJIBTATDBI

K koHumy oOyuenuss B 7 kjaacce y oOydaronierocs OyayT cQOpMHUpPOBAHBI
CJIEIyIOLME YMEHMS:

MOSICHATh HAa MNPUMEpPaX CMBICHI MOHATUN «UH(OPMALKD,
«MH(OpPMALIMOHHBIA  TpoLeccy, «o0paboTka  HMHPOpMaALMM»,  «XpaHEHUE
uH(popMauny, «epenada nHHOpMaLN»;

KOIUPOBaTh M JEKOAMPOBAaTH COOOIIECHUS MO 3aJaHHBIM IPaBHJIAM,
JEMOHCTPUPOBATh IOHUMAHUE OCHOBHBIX MPHUHIIMIIOB KOJAUPOBaHUs HH(pOpManuu
pPa3IUYHON MPUPOBI (TEKCTOBOM, rpadyuuecKoi, ayino);

CpaBHMBaTh JJIMHBI COOOILEHUM, 3alKMCAaHHBIX B pPAa3IMYHBIX aj(aBUTaX,
ONEpPUPOBATh €IMHUIAMH HM3MEPEHUs HH(POPMALMOHHOIO 00BbEMA U CKOPOCTH
nepeaavn JaHHbIX;

OLICHMBAaTh W CPaBHMBATh pa3MeEpbl TEKCTOBBIX, IpaUUEeCKUX, 3BYKOBBIX
daiinoB u Buae0(}aisIoB; MPUBOAUTH MPUMEPHI COBPEMEHHBIX YCTPOUCTB XpaHEHUS
U nieperayu uHpopMal, CpPaBHUBATh UX KOJUYECTBEHHBIE XapaKTEPUCTHKU;

BBIICJIATh OCHOBHBIE€ 3Tanbl B UCTOPUM W TOHUMATh TEHJACHIUU pPa3BUTHUS
KOMITBIOTEPOB U MTPOTPAMMHOT0 00€CTIeUEHUS;

MOJIy4aTh U KUCIOJIb30BAaTh HH(OPMALIUIO O XapaKTEPUCTUKAX MEPCOHAIBLHOTO
KOMITBIOTEpPA M €r0 OCHOBHBIX 3JIeMEHTax (Mpolleccop, OMepaTUBHAS MaMSTh,
JOJITOBPEMEHHAs NaMsATh, yCTPOICTBA BBOJA-BbIBOA);

COOTHOCHUThH XapaKTEPUCTUKH KOMIBIOTEpA C 3a/JayaMiy, PEIIAEMbIMU C €ro

[TOMOIIIBIO;



OpUEHTHUPOBAThCS B HEPAPXUUYECKOM CTPYKType (ailioBoil CHCTEMBI
(3amuceIBaTh ToJHOE WM (haitna (katamora), TyTh K (aitmy (karamory) o
UMEIOIIEMYCsl ONUCaHUI0 (HalJIOBOM CTPYKTYpbl HEKOTOPOTO MH(GOPMAIMOHHOTO
HOCHUTEJIA);

pabotatb ¢ (hailJIOBOM CHCTEMOH TEPCOHATBHOTO KOMIBIOTEpA C
UCIIOJIb30BaHUEM Tpaduueckoro uHTepdeiica, a UMEHHO: CO3/1aBaTh, KOMUPOBATD,
nepeMenaTh, IepeuMEHOBBIBATh, YAANATh U apXUBUPOBATH (Daljbl U KaTaJlOTH,
MCIIOJIb30BaTh aHTUBUPYCHYIO IPOTrPaMMY;

IIPENCTABIATh PE3YJIBTATHI CBOCH JAESITEIBHOCTU B BUJIE CTPYKTYPUPOBAHHBIX
WJUTIOCTPUPOBAHHBIX JJOKYMEHTOB, MYJIbTUMEIUNHBIX MTPE3CHTALINN;

uckath uH(popmanuio B IHTEpHETE (B TOM umCIie, MO KIIOYEBBIM CJI0BaM, IO
U300PAKEHHIO), KPUTUYECKH OTHOCUTHCS K HaWJIEHHONM MH(pOpPMALMM, OCO3HaBas
OMAaCHOCTh JUIsl JIMYHOCTH M  OOILEeCTBAa PACIPOCTPAHEHMs] BPEJOHOCHOU
uH(pOpMaIK, B TOM YHUCIIE SKCTPEMUCTCKOTO U TEPPOPUCTUUECKOTO XapaKTepa;

MIOHUMATh CTPYKTYPY aJpeCcOB BEO-pECYpPCOB;

HCII0JIb30BaTh COBPEMEHHBIE CEPBUCH HHTEPHET-KOMMYHHKAIHIA;

coOmoaTh TpeOoBaHMs O€30MACHOM AKCILTyaTallMM TEXHUYECKHX CPEICTB
WHPOPMAITMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTHH, COONIOAAaTh CETEeBOM
ATUKET, 0a30Bble HOPMbI HMH(DPOPMALMOHHOW 3TUKM W TMpaBa Mpu paboTe C
MPWIOKEHUSIMA Ha JOOBIX ycTpoiicTBax U B MHTepHeTe, BhIOMpaTh Oe30IMacHbIe
CTpaTernu MOBEJACHUS B CETH;

NPUMEHATh METOAbl NPO(QUIAKTUKA HETaTUBHOIO BIMSHUS  CPENICTB

I/IH(I)OpMaI_[I/IOHHBIX H KOMMYHUKAIIUOHHBIX TEXHOJIOTUH Ha 340POBLC IIOJIB30BATCILA.

K kxonny oOyuenuss B 8 kuacce y oOyuaromierocss OyayT chOpMHpPOBaHbI
CIICAYIOIINE YMEHUS:
MOSICHATH Ha MpUMepax pa3Indus MEXK Ty MTO3UIIMOHHBIMHU U HETTO3UITHOHHBIMHU
CHCTEMaMH CUMCJICHHUS; 3alUChIBaTh U CpaBHUBAThH Iienbie yucia ot 0 1o 1024 B

Pa3IMYHBIX TO3UIMOHHBIX CHUCTEMax cuucieHus (C ocHoBaHusiMu 2, 8, 16),



BBIITOJIHATDH apI/I(i)MGTI/I‘ICCKI/IC orepanyv Haa HUMH,

PAaCKpPBIBATh CMBICJI MOHSITHH «BBICKA3bIBAHUC), <«JIOTHMYCCKasd OIICpalusi»,
JIOTHYCCKOC BBIPAKCHUCH |

3alUChIBATh JIOTUYECKHE BBIPAXKEHUSI C HCMHOJIb30BAHUEM JAU3BIOHKIINHY,
KOHBIOHKITUHM W OTPHUIIAHUS, ONPEICTATh UCTUHHOCTH JIOTMUECKUX BBIPAKEHUH,
€CJIM M3BECTHBI 3HAYCHMSI UCTUHHOCTU BXOJSIIUX B HEro MEPEMEHHBIX, CTPOUTH
TaOJIUIIBI ICTUHHOCTH JIJIS1 JOTHYECKUX BBIPAKCHU;

PacKpbIBaTh CMBICH TOHATHH «UCIIOJHUTEbY», «aJTOPUTM», «IIpOrpamMmay,
MOHUMAsI Pa3HUILY MEXIY YHOTPeOJICHUEM dTUX TEPMUHOB B OOBIJCHHON peyu U B
UH(OPMATHUKE;

OTIMCBIBATH AJITOPUTM PEIICHUS 3a/1aUl PA3IUIHBIMU CIIOCOOAMH, B TOM YHCIIC
B BHJIC OJIOK-CXCMBI,

COCTaBJISITh, BBITIOJHATH BPYUYHYIO M Ha KOMITBIOTEPE HECJIOKHbBIC alTOPUTMBI
C MCIIOJIb30BAHMEM BETBJICHUH U ITUKJIOB JIJISI YIIPABJICHUS UCIIOTHUTEIISIMU, TAKUMU
kak Pobot, Uepenanika, UepTExHUK;

UCIIOJIb30BaTh KOHCTAHThI M IIEPEMEHHBIC PA3JUYHBIX THUIIOB (YUCIOBBIX,
JIOTUYECKUX, CUMBOJIBHBIX), & TAKXKE COAEpKAIIUEe WX BBIPAXKEHUSI, UCIIOJIH30BAThH
oriepaTop MpUCBANBaAHUS;

UCIIOJIb30BaTh MPHU pa3pabOTKe MPOrpaMM JOTUUSCKUE 3HAUCHHUS, OTIepallud 1
BBIpAKEHUS C HUMU;

aAHAJIM3UPOBATh MPEAJIOKEHHBIE AITOPUTMBI, B TOM YHUCJIC ONPEACIATh, KaKHUe
pe3yJIbTaThl BO3MOKHBI MPU 3aJJaHHOM MHOECTBE UCXOJIHBIX 3HAUCHU;

co3laBaTh U  OTJAXHBaTh TMPOrpaMMbl HAa  OJHOM M3  SI3BIKOB
nporpammupoBanust  (Python, C++, [Ilackans, Java, C#, IllkonpHbIN
AnroputTMudeckuil S3bIK), peanu3yIolnue HECI0KHBIE alTOPUTMbl 00paOOTKU
YHCJIOBBIX JIAHHBIX C MCIOJL30BAHUEM IIMKJIOB W BETBJICHUW, B TOM YHCJE
peanu3yole TPoOBEPKY AECTMMOCTHA OJHOTO IIEJIOr0 YKCIIA Ha APYroe, IpPOBEPKY

HATypaJbHOTO YKCJIa HAa IPOCTOTY, BbIACICHUS IU(P U3 HATYPAIBHOIO YUCIA.



K konmy oOydenus B 9 kiacce y oOyuaromierocs OyayT cPOpPMHUPOBaHBI
CJIEIYIOLIUE YMEHHUS:

pa3OuBaTh 3a/lauyd Ha MOJ33Ja4yH, COCTAaBISATh, BBINOIHATH BPYYHYIO M Ha
KOMITBIOTEPE HECJIOKHBIE AJITOPUTMBI C MCIOJIb30BAHUEM BETBJICHHM, IIUKIOB U
BCIIOMOT'ATEJIbHBIX AJITOPUTMOB ISl YIPABJICHHUS HCIOJHUTEISAMU, TaKUMHU Kak
Po6ot, Uepenarika, YUepTéxHUK;

COCTABJISITh M OTJIAXHUBATh MPOrPaMMBbl, PEaTU3yIOLIUE TUIIOBBIE AJITOPUTMBI
00pabOTKM YHUCIOBBIX TOCIEIOBATEIBHOCTEH WM OJHOMEPHBIX YHCIOBBIX
MacCHUBOB (TIIOMCK MaKCUMYMOB, MUHUMYMOB, CYMMBbI WJIM KOJIMYECTBA 3JIEMEHTOBC
3aJIaHHBIMU CBOWMCTBAMM) Ha OJTHOM M3 s13bIKOB IporpammupoBanus (Python, C++,
[Tackanse, Java, C#, llIkoapHBIN AITOpuTMHUECKUN SA3BIK);

PaCKpBIBaTh CMBICI IOHITHI «MOJENBY, «MOACIUPOBAHUEY, ONIPEACIIATH BUIBI
MOJIeJIel, OLEHUBATh AJIEKBATHOCTh MOJEIN MOJEIUPYEMOMY OOBEKTY W LEISM
MO/ICJIMPOBAHMUS;

UCIIOJb30BaTh Tpadbl U JEpeBbs I MOJACIUPOBAHUS CUCTEM CETEBOW U
UepapXudecKoil CTPYKTypbl, HAXOAUTh KpaTyaliluii myTh B rpade;

BbIOMpaTh CrIOCOO MPEACTaBICHUS JaHHBIX B COOTBETCTBUM C MOCTaBIECHHOU
3amadyet  (TaOauubl, CXeMmbl, TpaduKu, JIUArpaMMbl) C HUCIIOJIb30BAHUEM
COOTBETCTBYIOIIUX IPOrPAMMHBIX CPEJICTB 0OpaOOTKN AaHHBIX;

UCIIOJIb30BaTh  DJICKTPOHHBIE TaONMIBI JJIsi  0O0paOOTKM, aHamu3a |
BU3YyaJIM3allMU YUCIIOBBIX JAHHBIX, B TOM YKCJIE C BbIICJICHUEM Arana3oHa TaOIuIlbl
U YIIOPSAI0OUMBaHUEM (COPTUPOBKOIL) €ro 3JIEMEHTOB;

CO3/1aBaTh U MPUMEHAThH B AJIEKTPOHHBIX TaOIHUIAX (POPMYIIBI ISl PACUETOB C
UCIIOJIb30BAHUEM BCTPOEHHBIX apupMeThyeckux (QyHKIUI (CyMMHpOBaHUE U
noJICYET 3HAUCHUH, OTBEYAIOIINX 3aJaHHOMY YCJIOBHIO, Cpe/IHEE aprU(PMETHUUECKOE,
MOMCK MaKCUMaJIbHOTO U MUHUMAJILHOTO 3Ha4€HMsI ), aDCOTIOTHOM, OTHOCUTEIBHOM,
CMEIIaHHOM aJIpecalnu;

MCIIOJIb30BaTh 3JIEKTPOHHBIE TAONULBI JUIsI YUCJICHHOTO MOJEJIIMPOBAHUS B

IMPOCTBIX 3aadax M3 pa3HbIX MPCAMCETHBIX O6HaCTeﬁ;



UCIIOJIb30BaTh ~ COBPEMEHHBIE  WMHTEpPHET-CEPBUCHI (B TOM  4YHCIE
KOMMYHUKAIIIOHHBIE CEPBHCHI, OOJIAYHBIC XpAHWIWIA JAHHBIX, OHJIAH-
nporpaMmbl  (TEKCTOBbIE M TpadUUECKHE PEIaKTOphl, Cpeabl pa3pabOTKH)) B
y4eOHOH ¥ TIOBCETHEBHOM JIEATEILHOCTH;

MPUBOANTh TPUMEPHI HCIOJIL30BaHUS TE€OMH(POPMAIMOHHBIX CEPBUCOB,
CEPBHUCOB T'OCYJIApPCTBEHHBIX YCIyr, 00pa3oBaTelbHBIX cepBUCOB MHTepHETa B
y4eOHOH ¥ TIOBCETHEBHOU JIEATEITLHOCTH;

UCIIOJIb30BAaTh PA3JIMYHBIE CPEJICTBA 3AIIUTHI OT BPEJJOHOCHOTO MPOTPAMMHOI0O
oOecrieueHus, 3alUIIATh TEPCOHATBHYIO HH(OPMAIIUIO OT HECAHKITMOHUPOBAHHOTO
JOCTYTIA ¥ €T0 TIOCIICCTBUN (pa3TiaIieHus, TOAMEHBI, YTPaThl JaHHBIX) C YIETOM
OCHOBHBIX TEXHOJIOTMUYECKMX U COLMAJIbHO- T[ICUXOJIOTMUYECKHX AaCIHEKTOB
UCIOJB30BaHusA cetu HHTepHeT (ceTeBass aHOHUMHOCTb, UU(PPOBOM cref,
ayTEeHTUYHOCTh CYOBEKTOB U PECYPCOB, OMACHOCTH BPEIOHOCHOTO KO/1A);

pacro3HaBaTh MOMBITKA U MPEAYIPEXKIATh BOBICUCHHUE CEOSI U OKPYIKAIOIINX
B JICCTPYKTHBHBIC U KPUMHHAJIBbHBIE ()OPMBI CETEBOH aKTUBHOCTH (B TOM YHCIIE

KHOepOYJUTHHT, (DUILIMHT).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosaunuyectBo yacos DJIeKTPOHHBIE
HaumeHnoBaHMe pa3aesioB U TeM uudposbie
Ne n/n P Konrtposbnbie | IlpakTudeckue (wicpp )
NMPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. Hudposasi rpaMOTHOCTH
11 Kommbrorep — yHuBepcanbHOE YCTPOMCTBO ) bubnnoreka [IOK
' 00pabOTKH JaHHBIX https://m.edsoo.ru/7f41646e
1.2 [Iporpammel 1 1aHHbBIE 4 bubmorexa HOK
https://m.edsoo.ru/7f41646e
b K
1.3 KomneroTepHsie cetu 2 nommorexa [10
https://m.edsoo.ru/7f41646e
Hroro no pazneny 8
Pa3nea 2. Teopernueckue 0CHOBbI HHGOPMATUKH
)1 WNudopmanus u nHpopMalMOHHbIE ) bubnnorexa [IOK
' [POLIECCHI https://m.edsoo.ru/7f41646¢
2.2 [IpencraBnenue napopmanuu 9 brbsmorexa HOK
https://m.edsoo.ru/7f41646e
Hroro no pazaeny 11
Paznen 3. UndopmManmoHHbIe TEXHOJIOTUH
3.1 TexkcToBbIE TOKYMEHTBI 6 1 brbmorexa [OK
https://m.edsoo.ru/7f41646e
but6mmoreka [JOK
2 K 4
3 OMIIBIOTEpHAs rpadHKa https://m.edsoo.ru/7f41646e
33 MynpTUMEAUNHBIE TPE3ECHTALUN 3 1 bubnmoreka [IOK




https://m.edsoo.ru/7f41646¢e

Hroro no pazaeny 13
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




8 KVIACC

KoanuecTBo 4yacoB DJIeKTPOHHBbIE
HaumeHoBaHMe pa3aesioB U TeM undpoBbIie
Ne i/ P Konrpoasubie | IIpakTnuyeckue (tucpp )
NMPorpaMmbI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypcsbl
Pa3nea 1. Teopernueckue 0CHOBbI HHPOPMATHKH
1.1 Cucremsl cUMCIIEHUs 6 1 bubmorexa HOK
https://m.edsoo.ru/7f418516
1.2 DJIEMEHTHI MaTEMaTUYECKOM JIOTUKU 6 1 bubmmorexa [IOK
https://m.edsoo.ru/7f418516
Hroro no pazneny 12
Pa3jnen 2. AinroputMbl 1 IPOrpaMMHUPOBaHHE
)1 HcrionHuTenu U aaropuTMel. 10 | bubnnorexa [HOK
' ANTOpUTMHUYECKHE KOHCTPYKLIUN https://m.edsoo.ru/7f418516
bu6mmorexa [IOK
2.2 s
SPIIC TIPOTPAMMHUPORATIA ? https://m.edsoo.ru/7f418516
23 AHanu3 alropuTMoB 2 brbmorexa [OK
https://m.edsoo.ru/7f418516
Hroro no pazaeny 21
Pe3epBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0




9 KJIACC

KoanuecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3aesioB U TeM undposbie
Ne i/ P Kontpoabnbie | IIpakTHuyeckue (ubp )
NMPorpaMmbI Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypcsl
Pa3nea 1. udpoBasi rpaMoTHOCTH
L1 I'noGanbHas cetb UHTEpHET U cTpaTerun 3 bubmmoreka [JOK
' 0€30MacHOro MOBEICHUS B HEH https://m.edsoo.ru/7f41a7d0
bubnuorexa [JOK
1.2 Pa6 3
a00Ta B HH(OPMALHONHOM [POCTPAHCTBE https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 6
Pasnen 2. Teopernueckue 0OCHOBbI HH(POPMATHKHI
bu6mmotexka I[IOK
2.1 M 8 1
ONICTHPOBAHME KAK MCTOIL TOSHAHWA https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 8
Pa3nen 3. AiiropuT™Mbl M MPOrpaMMHpOBaHUe
bu6mmoteka I[IOK
3.1 P 0 6 1
A3paboTia alIrOpHTMOB H HPOrpaMM https://m.edsoo.ru/7f41a7d0
but6mmoreka [JOK
3.2 v 2
HpaBiIerue https://m.edsoo.ru/7f41a7d0
Hroro no pazaeny 8
Paznen 4. UndopmManmoHHbIe TEXHOJIOTUH
bu6nmnoreka [IOK
4.1 C) e Tab 10
FICKTPOHHBIC TADITMIAL https://m.edsoo.ru/7f41a7d0
4.2 WnpopmanroHHbIe TEXHOJIOTHH B 1 bubmuorexa [LIOK




COBPEMEHHOM O0IIIECTBE

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

Hroro no pazaeny 11
Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosaunuyectBo yacos DJIeKTPOHHbIE
ara nudpossbie
Ne ni/m Tema ypoka IMpakTuyeckne A p
Bcero U3y4eHust o0pa3oBaTe/bHbIE
padoThI
pecypcsl
Kommnsrorep — yHuBepcaapHOe
BBIYHCIIUTENILHOE YCTPONUCTBO, paboTatrolee bubmmoreka [JOK
1 1
o nporpamme. TexHuka 0€30MacCHOCTH U https://m.edsoo.ru/8a1521d2
npaBuiIa pabOThl HA KOMITBIOTEPE
) Hcropus v cOBpeMEHHbIE TEHIEHLIUN | bu6mmoteka [LIOK
Pa3BUTHS KOMIILIOTEPOB https://m.edsoo.ru/8al523ee
3 [IporpammHOe oOecriedeHrne KOMIBIOTEpa. | bubnuorexa LIOK
[IpaBoBas oxpaHa mporpaMm M AaHHBIX https://m.edsoo.ru/8al152826
4 @aiinel 1 nanku. OCHOBHBIE ONIEpaLUH C | bubanorexa [IOK
¢aitnamu ¥ mankamu https://m.edsoo.ru/8al52a74
5 ApxuBauus nansbixX. Mcnonb3oBanue | bu6mmotexa I[IOK
IIpOrpaMM-apXuBaTOpPOB https://m.edsoo.ru/8al52cfe
KomnbroTepHbie BUpYChI U aHTUBUPYCHbBIE bubmuoreka [LIOK
6 1
IIpOrpamMMBbl https://m.edsoo.ru/8a152{74
7 Komnsrotepnsie cetu. [Touck nndopmaruu I bubmuotexa [LIOK
B cetn MlHTEpHET https://m.edsoo.ru/8a153244
CepBHCHI UHTEPHET-KOMMYHHUKALIUM.
8 CeEeBoﬁ 3Tm<eI; Cr aTeFIZI/I 6es§naCHoro 1 bubmiorexa LIOK
V1P https://m.edsoo.ru/Sa1 53460
noBeneHus B IHTepHere
bu6nmnorexa [IOK
9 Nudopmanus u nanHbie 1
(popman A https://m.edsoo.ru/8a161966




bubnnorexa [JOK

10 " anuo € Impouecc
HOOPMAIHOHHBIC MPOLECCh! https://m.edsoo.ru/8al6le2a
Pa3znoobpa3zue sS3b1K0B U anaBUTOB. bubmmoreka [IOK
11
EcrecTBeHHbIe 1 hOpMaTIbHBIC A3BIKU https://m.edsoo.ru/8al61fec
2 JIBonunslii andaBurt. [IpeobpazoBanue bubnnoreka [IOK
mo6oro andaBuTa K ABOUYHOMY https://m.eds00.ru/8a162186
[IpeacraBnenune JaHHBIX B KOMIIBIOTEPE KaK bubmmoreka [JOK
13
TEKCTOB B IBOMYHOM aJi(paBUTE https://m.edsoo.ru/8a162316
14 Eaununb: uzmepenus nadopMaiuu u bubmmoreka [JOK
CKOpPOCTH Ilepeayl JaHHBIX https://m.edsoo.ru/8a16249¢c
15 KoaupoBanue texctoB. PaBHOMEpHBIE U bubnuorexa LIOK
HEPaBHOMEPHBIE KObI https://m.edsoo.ru/8al625f0
16 JlexonupoBaHue COOOIIEHUH.
WudopmannoHHbI 00bEM TEKCTA
7 udposoe npencrapieHre HENPEPbIBHBIX bubnuoreka [LIOK
JTaHHBIX https://m.edsoo.ru/8a162848
Konuposanue nsera. Onenka
18 I/IH(II[) pMa " HE r 6LI'I'Ma rpadu4ecKux bubmmorexa [OK
OPMAIHOHHOTO ObBE P https://m.edsoo.ru/8al1629c
JAHHBIX JUJIsl pAaCTPOBOT0 M300pakeHUs
bu6nmmorexa [IOK
1 K
? OAUPOBATIHE SByKa https://m.edsoo.ru/8a162b72
20 PezepBHblil ypok «KoHTposbHas paboTa 1o bu6mmoreka [IOK
teme "[IpencraBnenue uapopmauun'» https://m.edsoo.ru/8a162d02
)1 TexcToBbIE TOKYMEHTHI, IX BBOJ U bu6nmnorexka [IOK
peaaKkTUPOBAHUE B TEKCTOBOM IIPOLIECCOPE https://m.edsoo.ru/8al62e7e
22 dopmaTHpOBaHUE TEKCTOBBIX JOKYMEHTOB bubmiorexa LOK
p p JIOKYM https://m.edsoo.ru/8al62fe6
23 [Tapametps! cTpanuiibl. CMCKH U TaOIHIIBI bu6muoreka [IOK




https://m.edsoo.ru/8a1632d4

BcTaBka HETEKCTOBBIX 00OBEKTOB B

bubnuorexa [JOK

24 1
TEKCTOBBIE TOKYMEHTHI https://m.edsoo.ru/8al1632d4
)5 NHuTtennexTyalibHble BO3MOKHOCTH |
COBpPEMEHHBIX cHCTeM 00pabOTKH TEKCTOB
%6 O06006111eHre U cucTeMaTU3alus 3HaHUH 110 | bubmmoreka [JOK
TeMe «TeKCTOBBIE TOKYMEHTBI» https://m.edsoo.ru/8a1635¢2
7 I'paduueckuii penakrop. PactpoBbie | bubnnoreka [IOK
PHUCYHKH https://m.edsoo.ru/8a163874
)% Omneparuu peakTupoBaHus rpaduuecKux | bubnnoreka [IOK
00BEKTOB https://m.edsoo.ru/8a1639d2
bubmnorexa [JOK
2 B 1
9 eKTOpHas Tpaduka https://m.edsoo.ru/8a163b30
O06o0muIeHne U cucTeMaTu3alus 3HaHUH 110
30 teme «KommbroTrepHas rpadukay. | bubnnoreka [IOK
IIpoBepounas padota / Beepoccuiickas https://m.edsoo.ru/8al16404e
mpoBepoyHas paboTa
PesepBHblit ypok. O00011IeHUE U
31 CHCTEMaTmZp ust 3HaHHI711H/ Bcepoccuiickas 1 brbmorexa [IOK
H p https://m.edsoo.ru/8al164828
IpoBepoyHas pabora
0 [ToaroroBka MyabTUMETUUHBIX | bu6nmmorexa [IOK
IIPE3EHTaIUH https://m.edsoo.ru/8al642c4
3 JloGaBrieHne Ha ClTaii]1 Ay TMOBU3YyaTbHBIX 1 bubnmnoreka [IOK
JIAHHBIX, AaHUMAIUU YU TUIIEPCCHIIOK https://m.edsoo.ru/8a164472
34 O06001IeHre 1 cCUCTeMAaTU3alus 3HaHUH 110 1 bubnuoteka [IOK
TeMe «MyJbTUMEIUIHBIE TTPE3EHTALII) https://m.edsoo.ru/8a164652
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




8 KVIACC

KoaudecTBO 4acoB DJIeKTPOHHbIE
aTa nuppoBLIe
Nen/m | Tema ypoka [MpakTnueckue a p
Bcero U3y4deHHsl o0pa3oBaTejibHbIE
padoTsbI
pecypchbl
| Heno3unnoHHbIe ¥ MO3UIIMOHHBIE CUCTEMBbI 1 bubmuorexa [JOK
CUMCJICHUA https://m.edsoo.ru/8a1649¢0
bubnuoreka [JOK
2 Passeprayras ¢popma 3anucu yucia 1
pryTas hpop https://m.edsoo.ru/8al64ba2
BOUYHAS CUCTEMA CUHUCIICHUS.
3 i n(pMETHYECKHIE OTIEPAIUH B IBOUYHOMN 1 bubmmorexa LIOK
P At B A hitps://m.edsoo.ru/8a164d96
CHUCTEME CUUCIICHUS
4 BocbMmepuunas cucremMa CUuCIIEHUS 1 buGnnorexa LIOK
p hitps://m.edsoo.ru/8a165296
5 IIlecTHamaTepuuHas CHCTEMa CUUCICHUS 1 bubnmorexa [IOK
satep https://m.edsoo.ru/8a16549¢
6 O0600611eHre 1 cucTeMaTr3alus 3HaHUH| 1Mo | bubmuoreka [JOK
TeMe «CUCTEMBI CUNCIICHUI https://m.edsoo.ru/8al16564¢c
7 Jlornueckne BEICKA3LIBaHUA 1 bubmaorexa [IOK
https://m.edsoo.ru/8al657fa
8 Jlornueckue onepanuu «uy, «AIN», «HE) 1 bubmorexa LIOK
pant ’ ’ https://m.edsoo.ru/8al65b56
9 Onpenenenrne HCTUHHOCTU COCTaBHOTO I bu6mmoreka [IOK
BBICKA3bIBAaHUS https://m.edsoo.ru/8al165¢f0
10 TaOmuIel MICTUHHOCTH 1
but6mmoreka [JOK
11 JI 1
OTHHCCKHE STEMCHTBI https://m.edsoo.ru/8a165e¢94




2 KonTponbHas paboTa 1o TeMe «1eMEHTBI bubnuorexa [IOK
MAaTeMaTHIECKOH JIOTUKI https://m.edsoo.ru/8al78c38
13 [Tonsitue anropurma. McnostHutenu bubnnoreka [IOK
aJITOPUTMOB https://m.edsoo.ru/8a17949e
14 CsoiicTBa anroputrMa. CriocoObl 3anucu bubmmoreka [JOK
ajropurMma https://m.edsoo.ru/8a179606
15 AsnroputMHuUYecKasi KOHCTPYKIIUS
«cienoBaHuey. JIMHENHbIN aropuT™
16 AnropuTMuYecKas KOHCTPYKIUS
«BETBJICHUEY: MTOJHAS ¥ HENoJIHAast (POpPMBI
17 AJIropuTMHUYECKasi KOHCTPYKIUS bubnnoreka [IOK
«IIOBTOPEHUE) https://m.edsoo.ru/8a17998a
18 dopMaabHOE UCIIOJIHEHNE aJITOPUTMA bubnnorexa [IOK
p p https://m.edsoo.ru/8al79aac
Pa3paboTka HECIIOKHBIX aJJTOPUTMOB C
19 c I()) 30BaHHE 0 : aBJICHUS bubmorexa HOK
HCIIOJIL30BAHUEM IIUKJIOB JIJIS BJIECHU
yrip https://m.edsoo.ru/8al79e1c
(dhopMaIbHBIMU UCTIOTHUTENSIMU
Pa3paboTka HECITOKHBIX aJITOPUTMOB C
P P . bubmuorexa [JOK
20 HCIIOJIL30BAaHUEM IIUKJIOB U BETBJICHUU JJIS1
https://m.edsoo.ru/8al79e1c
yrpasiaeHus: GOpMaTbHBIMU UCTIOTHUTESIMU
21 BrimonHeHue anropuTMoB bubmorexa LOK
p https://m.edsoo.ru/8al7a06a
O0001IeHrEe U CUCTEMATH3AIM 3HAHUH 110
bu6nmoreka [IOK
22 Teme «ICIIONTHUTENN U alNTrOPUTMBIL.
https://m.edsoo.ru/8al7al 8¢
ANTOpUTMUYECKHE KOHCTPYKIIUN»
” SA3bIk nporpammupoBanus. Cucrema
MIPOrpPaMMUPOBAHUS
24 Ilepemennsie. Oneparop NpuCcBanBaHUA




25 IIporpammupoBaHue JIMHEWUHBIX AJITOPUTMOB 1
%6 Pa3paboTtka nporpamm, coaepKamx |
orepaTop BETBIICHUS
27 JnanoroBasi oTJiajiKka porpaMmm 1
28 Hukin ¢ ycnoBuem 1
. bu6mmoreka [IOK
29 Huiar ¢ nepementoit ! https://m.edsoo.ru/8al7ac4a
bubnuoreka [JOK
30 O0paboTKa CUMBOJIBHBIX JAHHBIX 1 https://m.edsoo.ru/8al7ad6c
O0600611eHre 1 cucTeMaTU3alus 3HaHUH 110
31 TeMe «SI3BIK IPOrpaMMHUPOBAHU» 1 bubnuoreka [LIOK
IIpoBepounas padora / Beepoccutickas https://m.edsoo.ru/8al7ae8e
mpoBepoyHas paboTa
PesepBHEIit ypok. O6001meHNE 1
1 cUCTeMaTu3alus 3HaHUW U YMEHUH 10 | bubnnoreka [IOK
Kypcy nHpopmaTuku § kiacca / https://m.edsoo.ru/8al7b456
Bcepoccuiickas npoBepouHas pabota
AHanu3 anroput™MoB. Omipeenenue
3 BO3MOYKHBIX Pe3yJbTaTOB pabOThI | bubmuoreka [LIOK
aJropyuT™Ma Ipu 3aJaHHOM MHOKECTBE https://m.edsoo.ru/8al7afa6
BXOJIHBIX JaHHBIX
Ananu3 anroputmoB. OnpeneneHue
34 BO3MOXXHBIX BXOJTHBIX JAHHBIX, PUBOISAIIUX 1
K TAaHHOMY pe3yJbTaTy
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




9 KVIACC

KoaundecTBO 4acoB DJIeKTPOHHbIE
Jlara uudpoBbIe
Ne i/ Tema ypoka [MpakTuyeckune p
Bceero U3ydeHusl o0pa3oBaTejibHbIE
padoThbI
pecypcbl
| I'mo6anwsHas cets MuTEpHET. [P-anpeca 1 bubanorexa [IOK
y3710B. boiblue qanHble https://m.edsoo.ru/8al7b578
bubnuorexa [JOK
2 HNudopmanimonnas 0e3011acCHOCTD 1
Qopwan https:/m.edsoo.ru/8a1 7b690
Yyer noustust 06 uHGOPMAIIMOHHON
3 0€30IMaCHOCTH TIPU CO3JJTaHIUH KOMIUICKCHBIX | bubnnoreka [IOK
MH(POPMAIIMOHHBIX 00BEKTOB B BUJIE BEO- https://m.edsoo.ru/8al7b7bc
CTpaHHUIL
bu6nmmorexa [IOK
4 Bunbl nestenbHOCTH B ceTu MIHTEpHET 1
ARLA p https://m.edsoo.ru/8al7b8e8
OO0Ji1aunble TeXHOJNOrnH. Mcnons3oBaHue
5 HH-o(uca U1 pa3paboTKu 1 bubmmorexa LIOK
OHJIaliH-0(H
AT pasp https://m.edsoo.ru/8al7bale
JTIOKYMEHTOB
O00011IeHNE U CHCTEMAaTH3aIisl 3HaHUH 110
TeMaM «I nmobanpHasa ceth MHTEpPHET U
6 cTpare 0€e30I1acHOTO MOBE eI:II/ISI B HEW» 1 bubmorexa HOK
TpaTeruu [IACHOTO IT ,
P s https://m.edsoo.ru/8al7bb36
«Pabora B MHPOPMAIIMOHHOM
MIPOCTPAHCTBEY
7 Mopenu u MoIETUPOBAHUE. | bu6mmnoreka [IOK
Knaccudukanum moneneit https://m.edsoo.ru/8al7be06
but6mmoreka [JOK
8 Tabnuunbie MOAETH 1
g https://m.edsoo.ru/8al7c04a




Pa3paboTrka oHOTA0IMYHOM 6a3bI TAHHBIX.

9
CocraBiieHue 3anpocoB K 0asze JaHHBIX
I'pad. BecoBas marpuna rpada. [nuaa

10 MyTH MEXAY BepIIMHaMU rpada.

Brrunciienne konm4ecTBa nmyTen B
HaIpaBJIEHHOM alMKINYECKOM rpade
1 HepeBo. Ilepebop BapraHTOB C TOMOIIIBIO
JiepeBa
bubnuorexa [IOK
12 MaremaTruueckoe MOJICTUPOBAHUE
https://m.edsoo.ru/8al7¢392
bubnuoreka [JOK
13 DTanbl KOMIBIOTEPHOIO MOJCIUPOBAHUS
https://m.edsoo.ru/8al7c4aa
O06o001IeHre 1 CUCTEMaTU3aIHs 3HAHH .
14 Kontponbnas paboTa nmo teme bubmmorexa LIOK
P p https://m.edsoo.ru/8al7¢9c8
«MopaenrpoBaHHue KaKk METO/1 TO3HAHUS»
PasOuenune 3amaum Ha oa3agadun.

15 CocrapneHue alropuTMOB U POTPaMM C bubmuorexa [JOK
HUCIOJIb30BAHUEM BETBIICHUH, IIMKJIOB U https://m.edsoo.ru/8al7cb12
BCIIOMOTaTeJIbHBIX AITOPUTMOB

bubmuorexa [JOK

16 OnHOMEpHBIE MAaCCHUBBI 0
https://m.edsoo.ru/8al7cc3e
but6mmoreka [JOK

17 TuroBsIe aaropuTMBI 00PAOOTKH MacCHBOB

P P https://m.edsoo.ru/8al7cd60

18 CopTtupoBka MaccuBa

bubnuoteka [IOK

19 O6paboTka MOTOKA JAHHBIX i

https://m.edsoo.ru/8al7d01c

20 O06o0011eHne 1 cucTeMaTH3aIys 3HaHUH. bub6muoreka [IOK

KonrtponsHas pabora o reme «Pa3paboTka

https://m.edsoo.ru/8al7dlca




QJIITOPUTMOB U TIPOTPAMM»

21 VYnpasnenue. Curnan. O0paTHas CBs3b Egg?;iif;g&;n 14d6
bu6muoteka LIOK
22 PoGoTusnpoBaHHbBIE CHCTEMBI hitps/m.c dsofm 18a17d602.
” DneKTpOHHBIC TA0IHIIBL. THUIIBI TaHHBIX B bubnnoreka [IOK
siueiKax 3JIEKTPOHHOM TaOJIUIIbI https://m.edsoo.ru/8al17d710
24 PenakTupoBanue u popmMaTupoBaHue bu6mmoteka [LIOK
TaOIIHIL https://m.edsoo.ru/8al7d832
Berpoennst KIUM TSI TIOUCK
25 M;KE:I:/IyM&?I\?Pf:HI\I/IIyMaI,UZYMS/IHC I/IaneI[HGFO bubmmorexa LIOK
APH(METHIECKOrO https://m.edsoo.ru/8a17d990
2% CoptupoBka 1 QuiIbTpalys JaHHBIX B bubmmoreka [JOK
BBIJICJIEHHOM JHAIla30He https://m.edsoo.ru/8al7db70
7 [Toctpoenue nuarpamMm u rpauKoB B bubnnorexa [IOK
ANEKTPOHHBIX TaOIUIIAX https://m.edsoo.ru/8al7e08e
)3 OtHOcHTENbHAs, a0COTIOTHAS M CMEIIIaHHAS bubnuoreka [JOK
agpecanyst https://m.edsoo.ru/8al7e2b4
29 Y cn0BHBIE BBIUUCIEHUS B 3JIEKTPOHHBIX bubnnorexa [IOK
Tabuax https://m.edsoo.ru/8al7e6ba
bubnnoreka [IOK
30 O6paboTtka 60bIINX HAOOPOB JAHHBIX https://m.edsoilru/8al7e87c
a1 UucnenHoe MOJIETMPOBAHKE B DJICKTPOHHBIX bubnmnoreka [IOK
Ta0IMUIIax https://m.edsoo.ru/8al7eaca
0 O06001IeHre 1 cCUCTeMaTU3alus 3HaHUH 110 bubnuoteka [IOK
TeMe «DJNEeKTPOHHBIE TAOIUIIBDY https://m.edsoo.ru/8al7ec3c
3 Ponb nHpOpMAIIMOHHBIX TEXHOJIOTUH B bu6muoreka [IOK

Pa3BUTHHU 9KOHOMHKU MHpaA, CTPAHBI,

https://m.edsoo.ru/8al7ed54




peruoHa

4 PezepHblii ypok. O6001eHE U | bubnuorexa [IOK
cucrematuzanus. UToroBoe moBropeHue https://m.edsoo.ru/8al7eeb¢
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34







IPOBEPSIEMBIE TPEEOBAHMUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

7 KIIACC

Kon
NPoBepPsIeMoOro
pe3yJabTara

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThbl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI7[ nporpaMmMbI OCHOBHOT'O 06mer0 06pa30BaHl/lﬂ

1

[To reme «l{udpoBas rpaMOTHOCTEY»

1.1

[losicHAT, Ha  mpUMepax  CMBICH  MOHATHH  «HMHQOPMALIU»,
«MH(}OPMALIMOHHBIN TIpoIEcC, «00paboTka HHPOPMAIIY, «XpaHEHUE

uHbOpMaUNY, «Iepeaada HHGpopMaIum»

1.2

[IpuBOIUTE MPUMEPBI COBPEMEHHBIX YCTPOMCTB XPaHEHHUs U Iepeaadn

I/IH(bOpMaI_[I/II/I, CpaBHHUBATh UX KOJIMYCCTBCHHBIC XaPAKTCPHUCTUKH

1.3

[Tonydyate u uCHONB30BaTh HMHPOPMAIMIO O XapaKTePUCTHKAaX
[IEPCOHAIBHOIO KOMIIBIOTEPA U €r0 OCHOBHBIX 3JIEMEHTaxX (Ipoleccop,
orepaTHBHAs MaMsTh, JOJITOBPEMEHHAs IMaMATh, YCTPOWCTBAa BBOZA-

BBIBOJIA)

14

COOTHOCHTH XAPaKTCPUCTHKHU KOMIIBIOTEPA C 3ajjladyaMiu, p€lIracMbIMU C

€ro 1MOMOIIbIO

1.5

OpueHTHPOBATECS B UEPAPXUUECKOH CTPYKType (ailioBoi cHCTEMBI
(3anuchIBaTh MoOJIHOE UMs (aiiia (kaTanora), nyTh K Qailny (katauory)
[0 HUMEIOIIEMYCSl ONHUCAHHIO0 (AMIOBOH CTPYKTYphl HEKOTOPOTO

MH(POPMAIIMOHHOTO HOCUTEIIS)

1.6

Pabortarh c (ailioBoif CHCTEMON TEPCOHAILHOTO KOMIIBIOTEPA C
MCIOJIb30BaHUEM Ipaduueckoro uHrepdeiica: co3naBarh (KOMUPOBATSH,
nepeMeIaTh, MepeuMEeHOBBIBATh, YIAIATh U apXUBUPOBATh (Pailibl U

KaTaJor, UCIO0JIb30BaTh AHTUBUPYCHYIO MPOrpaMMy)

1.7

Uckats nadopmanuro B UaTEpHETE (B TOM YHKCIIE 11O KIIFOYEBBIM CIIOBAM,
Mo  HW300pOKEHHIO), KPUTHYECKH OTHOCHUTHCS K  HaWJICHHOU
nH(pOpMallUK, OCO3HABaTh OMACHOCTH MJIS JIMYHOCTH U OOIIecTBa
pacmpocTpaHeHUuss BPEAOHOCHOW wuH(OpManuu, B TOM  YHCIIE

OKCTPEMHUCTCKOI'O U TCPPOPUCTUICCKOTO XapaKTCpa




1.8

[ToHUMAaTh CTPYKTYPY aaApecoB BeO-pecypcoB

1.9

Hcnonb30BaTh COBpEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHHUKALUH

1.10

Cobnronate TpeOoBaHMsA O€30MIACHOM SKCILTyaTallud TEXHHUYECKUX
CpencTB HH(DOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA,
COOJII0/1aTh CETEBOM ATHUKET, 0a30BbIe HOPMBI HHPOPMAIIHOHHON STHKH
¥ TpaBa MpH pabdoTe C MPUIOKEHUSMHU Ha JIIOOBIX YCTPOMCTBAX U B

I/IHTepHeTC, BI)I6I/IpaTB Oe3omnacHbIE CTPATCrum MNOBCACHUA B CETHU

1.11

HpI/IMeHHTB METOAbI HpO(bI/IJ'IaKTI/IKI/I HETaTHUBHOI'O BJIMAHHA CPCIACTB
I/IH(bOpMaI_[I/IOHHBIX U KOMMYHUKAIIlUOHHBIX TEXHOJIOTUI Ha 310pPOBLC

II0JIB30BAaTCIIA

1o Teme «TeopeTnueckre OCHOBbI HH(POPMATUKI»

2.1

KOI[I/IpOBaTB n ICKOIHUPOBATHb COO6H_ICHI/I$I 110 3aJlaHHBIM IIpaBUJIaM,
ACMOHCTPHUPOBAThL IOHHMMAHUC OCHOBHBLIX IIPUHIMUIIOB KOAWPOBAHHA

nH(OpMAaLIUY Pa3TUYHON MPUPOBI (TEKCTOBOM, rpaduyecKoid, ayuo-)

2.2

CpaBHMBaTh  JUIMHBI  COOOILIEHW, 3alMCaHHBIX B  Pa3JIMYHbBIX
anaBuTax, ONEPUPOBATh SAWHUIIAMHA H3MEPEHHS MH(POPMALUOHHOTO

00BEMa U CKOpPOCTH IICpcaadn JaHHbIX

23

OneHuBaTh W CpaBHHUBaTh pPa3Mepbl TEKCTOBBIX, TI'papUuUecKux,

3BYKOBBIX (DaiiyioB 1 BUAEO(aiiion

IIo Teme ((I/IH(I)OpMaLII/IOHHBIC TCXHOJIOTHUN»

3.1

HpeI[CTaBJ'IHTB PE3YJIbTAThL CBOEM ACATCIIBHOCTH B BHIC
CTPYKTYpPHUPOBAHHBIX HUJITIOCTPUPOBAHHBIX JOKYMCHTOB,

MYJIbTUMEAUNHBIX NPE3CHTAUN

8 KVIACC

Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOIi MPOrpaMMbl OCHOBHOTI'0 00111€r0 00pa3oBaHusi

1

[To Teme «TeopeTnueckre OCHOBBI HH(POPMATHUKI»

1.1

IlosicHsaTe Ha npuMepax pasjinmuud MCKAY NO3UIMUOHHBIMU U

HCMMO3MIIMOHHBIMHU CUCTEMaMM CUUCIICHUSA

1.2

3anucbiBaTh U CpaBHUBATh 1enble yuciaa oT 0 no 1024 B pazmuuHbIX

TO3MIIMOHHBIX CHCTEMaxX CYHUCICHHS (C OCHOBaHUsAMH 2, 8, 16),




BBIIIOJIHATD apI/I(bMCTI/I‘IeCKI/Ie Oor€panyu HaJd HUMH

1.3

PaCKpBIBaTI) CMBICJI TTOHSTHI «BBICKAa3bIBaHHUEC», «Ioruyeckas

orcpanusi», «JIOrH4C€CKO€ BEIPAXKCHUEC»

1.4

3anuceBaTh JIOTUUCCKHE BBIPpAXKCHUSA C UCIIOJIB30BAHUCM JTU3BHOHKINH,
KOHBIOHKOWKW HW OTpHULAHHWA, OIPCACIATL HCTHUHHOCTH JIOTHUYCCKUX
BBIpa)KeHHfI, €CJIM U3BCCTHBI 3HAYCHHUA NCTUHHOCTH BXOJAIIMUX B HEI'O
NEpCMCHHBIX, CTPOUTH Ta6JII/II_IBI HUCTUHHOCTHU I JIOTHYCCKUX

BbIpaKECHU U

[1o Teme «ANTOPUTMBI U IPOrPAMMHUPOBAHUEN

2.1

PackppiBaTh ~ CMBICT  TOHATHH  HUCIOJIHUTENbY»,  «AJITOPUTM»,
«IporpaMmay, TIOHMMAas pasHHUIy MEXAYy YIOTpeOJeHHEM 3THX

TEPMHUHOB B OOBIICHHOI peun U B HH(GOpMaTUKe

22

OnuceBaTh AJITroOpuT™M pCIICHUA 3aJa4d Pa3IMYHbIMH CHOCO6aMI/I, B

TOM YHCJIC B BUJC 0J10K-CXEMBI

23

COCTaBJ'ISITL, BBIIIOJIHATE BPYUYHYHO W Ha KOMIIBKOTEPEC HECIOKHBIC
AJITOPUTMBI C UCIIOJIb30BAaHHUEM BETBJICHUH U IUKIJIOB UIA YIIPABJICHU

HUCITIOJIHUTCIIIMU

24

Hcnonp3oBaTh KOHCTAHTBI W  INICPEMCHHLIC  Pa3/IMYHBIX  TUIIOB
(‘-II/ICJ'IOBLIX, JJOTHYCCKHUX, CI/IMBOHLHLIX), a TaK¥XE CoAcCpiKalune ux

BBIPa)KEHM S, HCIIOJIB30BATh ONIEPATOP MPUCBAUBAHUS

25

Hcnons3oBaTh npu pa3pa60TKe nporpamMm JIOTUYCCKHUE 3HAYCHUH,

OIepaliu U BBIPAKCHUSA C HUMU

2.6

AHaJ'II/I3I/Ip0BaTL MPCAJIOKCHHBIC AJITOPUTMBI, B TOM YHUCJIC OIPCACIIATD,
KaKue€ pPe3yJjibTaTbl BO3MOKHBI IIPpHU 3aJaHHOM MHOXCECTBC HCXOOHBIX

3HAYECHUH

2.7

Co3maBaTh ¥ OTJIQKMBATh MPOTPAMMBI Ha OJHOM W3 SI3BIKOB
nporpammupoBanust (Python, C++, Ilackans, Java, C#, IllxonbHbrIit
AnropuTMuuecKkuii SI3bIK), peanu3yronue HECIOXKHBIE aJTOPUTMBI
00pabOTKH YUCIIOBBIX IaHHBIX C HCIIOIH30BAHUEM ITUKIIOB U BETBICHHUIA,
B TOM YHCJI€ PEATU3YIOIIUE MPOBEPKY AESTUMOCTH OJHOTO [IETIOTO Yrcia
Ha Jpyroe, MpoBEPKY HATYpaJbHOTO YKCIa Ha IPOCTOTY,

BbIJIEJIEHUS (P U3 HATYPATbHOTO YKCia




9 KUVIACCA

Kon
NPOBEPSIEMOT0
pe3yJabrara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
oOpa3oBaTeJbHOM MPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus

1

ITo reme «l{udpoBasi rpaMOTHOCTBY

1.1

Hcnonb30BaTh COBpEMEHHBIE HWHTEPHET-CEPBUCHI (B TOM YHCIE
KOMMYHUKAIIMOHHBIE CEPBUCHI, OOJauHbIC XpAaHWIWIIA JAHHBIX,
OHJIAaWtH-TIPOTpaMMbl (TEKCTOBbIE U TpadUyEcKue pPeaakTOpbl, CPEIbl

pa3paboTKH) B y4eOHOM U TIOBCETHEBHOM JIEATEITHHOCTH

1.2

HpI/IBOI[I/ITL IIPpUMCEPLbI HCIIOJIB30BaHUA FeOHHQ)OpMaHI/IOHHBIX
CECpBUCOB, CCPBUCOB TOCYHAPCTBCHHBIX  YCIIYT, 06p830BaTeJ'IBHBIX

cepBucoB MHTepHETa B y4eOHOU U TOBCEAHEBHOM JIEATEIBHOCTH

1.3

Hcnonws3oBarh pa3nuyHble CpPEJICTBA 3alUTHl  OT BPEIOHOCHOTO
MIPOrPaMMHOTO 00ECIIeUeHHUS, 3alUIIaTh EPCOHATBHYI0 HHPOPMAILIHIO
OT HECAaHKIITMOHMPOBAHHOTO IOCTYIIA U €T0 MOCIEACTBUH (pa3riiamieHus,
MOJIMEHBI, YTPaThl JaHHBIX) C YUETOM OCHOBHBIX TEXHOJIOTMYECKUX U
COLMAIIBHO-TICUXOJIOTUYECKUX ~ aCMEKTOB  MCIOJb30BaHUSl  CETH
WNuTtepHer (cereBas aHOHMMHOCTh, HU(POBON clied, ayTEHTUYHOCTh
CyOBEKTOB U PECYPCOB, ONACHOCTb

BPEIOHOCHOTO KOJIa)

14

Pacno3HaBaTe MONBITKM W MpeaynpexaaTb BOBJIEUEHHE cedd W
OKPY)KAIOIIUX B JECTPYKTHBHBbIE M KPUMHHAJIbHbIE (OPMBI CETEBOI

aKTUBHOCTH (B TOM 4Mcie KUOSPOYITUHT, (PUIIIMHT)

IIo Teme ((TeOpeTI/I‘leCKI/Ie OCHOBBI HH(bOpMaTPIKI/I))

2.1

PaCKpLIBaTB CMBICJI MMOHSATHI «MOACIIb», «MOICIUPOBAHUCY,
OIpeaACIsITb  BUABI MOHCHef/'I, OICHUBATh aJICKBATHOCTH MOICIIH

MOJICIIUPYEMOMY OOBEKTY U LEIISIM MOJICITUPOBAHUS

22

Hcnonb3oBath rpadsl U AepeBbs 11 MOJAECTUPOBAHUS CUCTEM CETEBON

U UEepapXUUYECKON CTPYKTYpPHl, HAXOJUTh KpaTyaluii myTh B rpade

ITo Teme «AITOPUTMBI M IPOTPAMMHPOBAHHE»

3.1

Pa30uBath 3ala4i Ha noa3azadur, COCTABJIATH, BBIIIOJHATL BPYUYHYIO U
Ha KOMITBHOTCPEC HECJIIOKHBIC AJITOPUTMBI C UCITOJIb30BAHUEM BeTBJICHI/Iﬁ,
IMUKJIOB 1 BCIIOMOTI'aTCJIBHBIX AJITOPUTMOB AJId YIIPABJICHUA

HUCITOJIHUTCIIIMUA

32

CocTaBnaTh M OTJIAXHUBaTh MPOTPaMMbl, PEATU3YIOIIUE THUIIOBBIE




QITOPUTMBI ~ 00paOOTKM  YHCIOBBIX  IMOCIEIOBATEIILHOCTEH — WIIU
OI[HOMepHBIX YUCJIOBBIX MAaCCHUBOB (HOI/ICK MaKCI/IMYMOB, MI/IHI/IMyMOB,
CyMMBI HWJIM KOJIMYECTBA 3JIEMEHTOB C 3aJaHHBIMH CBOWCTBaMH) Ha
OJIHOM M3 s13bIKOB mporpammupoBanus (Python, C++, Ilackans, Java,

C#, llIkonpHBIN ATTOPUTMUYCCKUN SI3BIK)

[To Teme «MH(DOpMATMOHHBIE TEXHOIOTHI))

4.1

BeiOupare croco® mpencTaBiieHUS JaHHBIX B COOTBETCTBUU C
MOCTaBJICHHON 3ajaveil (TaOyuIbl, CXeMbl, TpadHKH, AHArpaMMBbI) C
WCIOJIb30BAHUEM  COOTBETCTBYIONIMX  NPOTPAMMHBIX  CPEJIICTB

00pabOTKH JaHHBIX

4.2

Hcnonp30BaTh 3JIEKTPOHHBIE TAONMMIBI Ui 0OpaOOTKH, aHAlM3a M
BU3yaJM3allMd YHUCJIOBBIX JIAaHHBIX, B TOM 4YHUCJIE C BBIIEICHUEM
nuarna3oHa TabMUIbl U YHOPSAJOYMBAHUEM (COPTHPOBKOI) ero

9JICMCHTOB

43

Co3naBaTh M NPUMEHATh B 3JEKTPOHHBIX TabmuIax (GopMyisl JUis
pacuy€ToB C HMCIOJIB30BAaHUEM BCTPOCHHBIX apU(PMETHYECKUX (YHKIUH
(cymmupoBaHHME W TMOACYET 3HAYEHUH, OTBEYAIOIIUX 33JaHHOMY
YCIOBHIO, cpeqHee apu(MEeTHYecKoe, IMOMCK MaKCUMAaJIbHOTO H
MUHHUMAaJIBHOTO 3HAYEHUs ), a0COIIOTHOM, OTHOCUTEIHHOM, CMEIIaHHOMN

ajpecarmn

44

Hcnonp3oBaTh QJICKTPOHHBIC Ta6J'II/II_U>I JJIA YUCJIICHHOI'O

MOZCIIMPOBAHUS B IIPOCTHIX 3a/la4aX U3 PA3HBIX NPCAMETHBIX oOmnacreit




IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

7 KIIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

udposas rpaMOTHOCTH

1.1

KomnbroTep — yHHMBEpCalbHOE BBIUMCIUTEIBHOE YCTPOMCTBO, paboTaroliee Io
nporpaMMe. THIIBI KOMIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPBI, BCTPOCHHBIE
KOMIIBIOTEPBI, CyNEepKOMIbIOTEpbl. MoOunbHbIe ycTpoiicTBa. TexHuka

0€30I1aCHOCTH U ImpaBujia pa6OTBI Ha KOMIIBIOTEPEC

1.2

OcHOBHBIE KOMIIOHEHTHI KOMIIbIOTEpa W HUX Ha3HaueHwe. [Ipoueccop.
OHepaTI/IBHaSI U JOJIOBpEMCHHAA IMaMATh. yCTpOﬁCTBa BBOJa H BbIBOJA.
CeHcopHBII BBOJI, JATYUKUA MOOUJIBHBIX YCTPONCTB, CpEACTBAa OMOMETPUYECKON

ayTeHTU(UKAIINH

1.3

Hcropusi pa3BUTHS KOMITBIOTEPOB M IPOTpaMMHOr0 obOecrieueHus. [lokoneHus
KOMITBIOTEPOB. CoBpemeHHbIE TEeHACHINHU pa3BUTHUS KOMIIBIOTEPOB.
Cynepkomnbrorepsl. IlapamiensHbie BbunciaeHus. [lepcoHanbHBIN KOMIBIOTED.
[Ipouleccop W ero XapakTepUCTHKU (TaKTOBas dacTOTa, Pa3psIHOCTD).
OmnepatuBHas namsiTh. [{onroBpeMeHHas maMaTh. Y CTPONMCTBAa BBOAA M BHIBOJA.
OO0BEM XpaHUMBIX JaHHBIX (OTIEpaTUBHAS MaMSATh KOMITBIOTEpA, KECTKHUM AUCK U
TBEPJIOTEIIbHBIA HAKOIMUTENb, TOCTOSHHAS MaMsiTh CMapT(oHA) M CKOPOCTh

AOCTYIIAa JJIA pa3JINYHBIX BUJIOB HOCUTEJICH

14

[IporpaMmMHoe  obecrmeueHue KommbioTepa. [IpuknamHoe  mporpaMMHOE
obecrieyeHue. CucremHoe IIPOrpaMMHOE obecrnieueHue. Cucremsl
nporpammupoBanus. [IpaBoBasi oxpaHa mporpamMM W JaHHBIX. becruiatHeie u

yCIOBHO-OecmIaTHbIE MporpamMmbl. CBOOOHOE MPOTpaMMHOE 0OeCTIeYeHHE

1.5

@aitnel u nanku (karaigoru). Tunsl ¢aitnoB. CoiicTBa (aiinoB. XapakTepHble
pa3Mepbl (aiIoB pa3IUYHBIX TUIIOB (CTpaHMIIA TEKCTa, JEKTPOHHAS KHUTA,

dotorpadus, 3anuck NECHHU, BUICOKIIHII, TOTHOMETPAKHBIN (HIbM)

1.6

[punnuns! noctpoenus Qaitnoseix cuctem. [loaHoe nmsa Qaitna (mankw,

karasora). [1yTe k Qaitny (manke, karaiory)

1.7

@aitnoBelil MeHeKep. PaboTta ¢ daitnamu u mankamu (katajgoramu): co3aaHue,

KOIIMPOBAHUC, MCPEMCUICHUC, TNMCPCUMCHOBAHUC U YIOAJICHUC (I)aﬁHOB H IIaIlOK




(xaramnoroB). [Touck ¢aityioB cpencTBamMu ornepauoOHHON CHCTEMbI

1.8

ApxuBanus JaHHbIX. Vcnonb30BaHue NporpaMm-apXruBaTopoB

1.9

KommnbsrorepHsle BUPYCHl ¥ APYTHE BPEIOHOCHBIE ITporpammel. IIporpammer i

3aIlUTHI OT BUPYCOB

1.10

O0benuHeHNe KOMIBIOTEPOB B ceTh. Cerh MHTepHET. BebO-cTpanuia, BeO-caiir.
Crpykrypa azapecoB BeO-pecypcoB. bpaysep. IlowmckoBbie cuctemsbl. Ilouck
uHpOpMALUK 10 KIIOYEBBIM CJIOBAaM W 1O H300pakeHUto. [l0CTOBEpHOCTH

uHpopmanuu, noixydeHHon u3 Murepuera

1.11

CoBpeMeHHbIE CepBUCHI MHTEPHET-KOMMYHHUKAIIUN

1.12

CereBoil aTHKET, 6a30BbIe HOPMBI HH(GOPMAIIMOHHON STUKHU U MpaBa MpH padoTe

B CCTU I/IHTepHeT. CTpaTeFI/II/I 0e301macHoro IIOBCACHHA B I/IHTCpHeTe

Teopetnueckre 0CHOBBI HH(GOPMATUKH

2.1

Wudopmanus — 01HO U3 OCHOBHBIX MTOHATUH COBpeMeHHOH Hayku. NH(popmanms
KaK CBEJIeHMs, MpeHAa3HAYE€HHbIE Ul BOCHPUATHUS YEJIOBEKOM, M MH(opManus

KAaK JIaHHbIE, KOTOPbIE MOT'YT ObITH 00pa0OTaHbI ABTOMAaTU3UPOBAHHON CUCTEMOM

2.2

JIMCKPETHOCTh JaHHBIX. BO3MOKHOCTh ONMUCAHUSI HEMPEPBIBHBIX OOBEKTOB U
IIPOLIECCOB C MOMOIIBIO JUCKPETHBIX AAHHBIX. MIHPOpMaIIMOHHbBIE IPOLECCHl —

IIPOLECChI, CBA3AHHBIC C XPAHCHUEM, Hp606paSOBaHI/IeM u nepeﬂaqeﬁ JaHHBIX

23

CumBon. Andasut. MoutHocTs angasuta. PaznooOpasue si3bIK0B U anaBUTOB.
EctectBennble u ¢GopMaibHble S3bIKU. AJ(AaBUT TEKCTOB HAa PYCCKOM SI3BIKE.
JIBonuHbIi andaBut. KolmnuecTBO BCEBO3MOXKHBIX CIIOB (KOJOBBIX KOMOHMHAIMIA)
(¢buxcupoBaHHOM IMHBI B JaBoudHOM andasute. [IpeoOpaszoBanue mr000T0
anaBuTa K ABOMYHOMY. KOJIMuecTBO pa3iMyHbIX CI0B (UKCHPOBAHHON UTMHBI B

andasute onpeaenEHHON MOIIHOCTH

24

KO,I[I/IpOBaHI/Ie CHMBOJIOB OJJHOT'O aJ'I(I)aBI/ITa C IIOMOIIBbIO KOAOBBIX CJIOB B IPYyIroM

aJ'I(baBI/ITC, KoaoBas Ta6J'II/II_Ia, ACKOJAUPOBAHUC

2.5

I[BOI/I‘{HBII‘;I Koa. HpC,Z[CTaBHCHI/IC JaHHBIX B KOMIIBIOTCPC KaK TCKCTOB B

JABOUYHOM a.]'[(baBI/ITC

2.6

Nudopmannonnbiii 006€M AaHHBIX. BUT — MUHUMaNbHAS €IMHUIIA KOJIMYECTBA

nH(popMaluy — ABOUYHBIN pa3ps. bailt, kunoOaiiT, MerabaiT, rurabait

2.7

CKOpOCTB nepeaaun  JaHHbIX. J 2910705000031 CKOpOCTH  IICpCHavyr  JaHHBIX.

HckaxeHue I/IH(I)OpMaI_II/II/I IIpu 1riepeaaqc

2.8

Konnposanue tekcroB. PaBHomepHbIli kon. HepaBHoMepHBbIil kon. Koamposka

ASCII. BocerMuOutHbie KOMUpPOBKH. [IoHATHE O KOAMPOBKAX UNICODE.




JlekonupoBaHue  COOOIIEHWH  C  HUCIONB30BaHHMEM  PAaBHOMEPHOTO U

HEpaBHOMEPHOTO Koja. MHpopMannoHHelii 00bEM TeKkcTa

OO6miee mpexacraBieHue O LU(PPOBOM MPEICTABICHUM ayJUOBU3YaJIbHBIX M

29 JIpYrUX HeNpepblBHbIX JaHHbIX. KoaupoBanue npera. LlBeToBpie Mojaemnu.
Mognens RGB. I'my6una koauposanus. [lamurpa
PactpoBoe u BekTOpHOE mpezacTaBieHue uzoOpaxenuil. Ilukcens. Onenka
2.10 nHpopmanmonHoro  o0bémMa  rpaduueckux  AAHHBIX I PacTPOBOTO
M300paKeHust
KonupoBanue 3Byka. PaspspHocTs M 4yacrora auckperusauuu. Komndectso
2.11 KaHanoB 3anucu. OIleHKa KOJIMYECTBEHHBIX IIapaMETPOB, CBA3AHHBIX C
MIpe/ICTaBJICHHEM U XPaHEHHEM 3BYKOBBIX (hailioB
3 NudopmannoHHbIe TEXHOIOTUN
31 TexcToBblE JOKYMEHTBI U UX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHULIa, ad3al, CTPOKa,
' CJIOBO, CUMBOJT)
35 TexkcroBplli  mpoueccop — HMHCTPYMEHT CO3JaHMs, PpPEAAKTUPOBAHUS U
' dbopmatupoBanus TekcToB. [IpaBmiia Habopa TekcTa
PenaktupoBanue tekcta. CBoiictBa cumBonoB. Ilpudr. Tumsr mpudron
33 (pyOsieHble, C 3aceukamMH, MOHOIIUMpPUHHBIE). [lomyxupHOe U KypcHBHOE
' Haueptanue. CBoiicTBa ab3aleB: rpaHUIlbl, a03alHBIA OTCTYM, UHTEPBAI,
BbIpaBHUBaHME. CTHIIEBOE (JOPMAaTHPOBAHHE
3d CtpykrypupoBanue HWHGOPMAIMM C TMOMOINBIO  CHHCKOB W TaOIuII.
' MHuoroypoBHeBble cniuckh. Jlo0aBiaeHne Tabaul B TEKCTOBbIE JJOKYMEHTHI
15 BceraBka n3o0paskeHUN B TEKCTOBBIE JOKYMEHTHl. OO0TekaHHe H300pakeHuil
' TeKCTOM. BkiltoueHre B TEKCTOBBIN TIOKYMEHT Juarpamm u Gopmyi
16 [Tapamerpbl cTpaHuIbl, Hymepauus cTpaHul. JloGaBieHHe B JOKYMEHT
' KOJIOHTUTYJIOB, CCBUIOK
IIpoBepka npaBonucanus. PaccraHoBKa IepeHOCOB. ['0J10COBOI BBOJ TEKCTA.
3.7 OnTnueckoe pacno3sHaBaHue Tekcta. KomnbroTepHsblil nepeBos. Mcnons3oBanue
cepBuUCOB ceTH MHTEepHET y1st 00paboTKH TeKcTa
38 3HaKOMCTBO €  TIpaUMYecKUMHM  pelakTopamu.  PacTpoBble  pUCYHKH.
' Hcnonb3oBanue rpaduyeckux NpUMUTHBOB
Omneparuu penakTUpoBaHus rpaduyeckux 0OBEKTOB, B TOM YHCIIE ITU(POBBIX
39 dbotorpaduii: U3MEHEHHE pa3Mmepa, oO0pe3ka, MOBOPOT, OTpaxkeHue, padbora ¢

obnactsmMu (BBIIEIICHUE, KOMMUPOBAHHE, 3aJMBKA IIBETOM), KOPPEKIIUs IIBETA,




SIPKOCTH 1 KOHTPACTHOCTH

3.10

Bekropnass rpaguka. Co3maHMe  BEKTOPHBIX  PUCYHKOB  BCTPOCHHBIMHU
CpPEIACTBAaMH TEKCTOBOI'O IIPOLECcCOopa WIM APYTHUX HPOrpaMM (IIPUIIOKEHUM).

JloGaBiieHre BEKTOPHBIX PUCYHKOB B JOKYMEHTHI

3.11

[ToaroroBka mynpTUMenUUHBIX Tpe3eHTanui. Crmaitn. [lobaBnenue Ha criaiin

TeKCTa ¥ u300pakeHuil. Pabora ¢ HECKOMBKUMHU ClTaiiaMu

3.12

JloGaBieHue Ha ciaii ayTMOBU3YAIIbHBIX JaHHBIX. AHUMAIUs. [ unepcehuku

8 KVIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

1

Teopernueckre 0CHOBBI HH(OPMATUKH

1.1

Heno3uinoHHkle ¥ NO3ULMOHHBIE CHCTEMBI CUHUCIICHUS. AJ'I(i)aBI/IT. OcHoBaHHE.
PaSBépHYTaH Q)opMa 3aIIMCu 4uciia. HCpCBO)I B ACCATHYHYHO CHUCTCMY YUCCII,

3alMMCAHHBIX B IPYIrUX CUCTEMAX CUHUCIICHUA

1.2

PumMmckas cucteMa cunciaeHus

1.3

JIBonuHas cucrtema cuncienus. [lepeBoa nenbix uucen B npenenax ot 0 go 1024
B JIBOMYHYIO CUCTEMY cuMciieHus. BockmepuuHas cuctema cunciienus. [lepeBon
YUCEeT M3 BOCBMEPUYHON CHUCTEMBI B JBOMYHYIO U JECATUYHYIO CUCTEMBI U
oboparno. IllectHaamarepuunas cucrema cuucieHus. IlepeBoxg uymcen wu3
MIECTHAAIATEPUYHON CHUCTEMBI B JBOUYHYIO, BOCBMEPHUYHYIO M JCCATUYHYIO

CUCTCMBI U 06paTHO

14

ApudmeTrrueckue onepamnyy B ABOUYHOU CUCTEME CUUCIICHUS

1.5

Jlormyeckne  BBICKa3bIBaHMSA.  Jlormdeckme  3HAYEHWS  BBICKA3LIBAHMIA.
DneMeHTapHble U COCTaBHbIE BbICKa3biBaHUs. Jlormueckue omnepanuu: «u»
(KOHBIOHKITHS, JIOTUYECKOE YMHOXKEHHE), «HIH» (TU3BIOHKIIHS, JIOTHYECKOE
CIIOKEHHE), «He» (Jorudeckoe oTpuianue). [I[puoputer normueckux oneparui.
OmpesenieHne MCTUHHOCTH COCTABHOTO BBICKA3BIBAHHS TIPU W3BECTHBIX

SHAYCHUAX UCTUHHOCTHU BXOJAIINX B HCTO 3JICMCHTAPHBIX BBICKa3bIBaHUI

1.6

Jloruueckue BBIPAKCHUS. HpaBI/ma 3aIlliCH JOTMYCCKHUX BBIpa)KeHHﬁ. HOCTpOCHI/IC

Ta6J'II/II_I HCTHUHHOCTH JIOTHYCCKUX BBIpa)KeHI/Iﬁ

1.7

Jlormdeckune 31eMeHThI. 3HAKOMCTBO C JJOTMYECKIMU OCHOBaMH KOMIIBIOTEPA

ANTOpUTMBI U POTPAMMHPOBAHUE

2.1

Ilonarue anropurma. McnonHuTENIM anropuTMOB. AJTOPUTM Kak IUIaH




YIIpaBJICHUA UCITOJIHUTCIICM

2.2

CoiictBa anroputma. CriocoObl 3amucu anroputMa (CIOBECHBIH, B BHJIE OJIOK-

CXEMBI, IIporpamma)

2.3

AsroputMuYeckue KOHCTpYKUMH. KoHCTpykuus «cienoBaHue». JInHeWHBIM
anroput™.  OrpaHUYeHHOCTh  JIMHEMHBIX  QJITOPUTMOB:  HEBO3MOXKHOCTb
MPEAYCMOTPETH 3aBUCUMOCTD MOCJIEA0BATEIbHOCTH BBITIOJIHSIEMbBIX ACHCTBUM OT

HCXOAHBIX JaHHBIX

2.4

KOHCprKI_[I/ISI «BCTBJICHHUC)». IIOJIHAsA MW HCIIOJHAasA (I)OpMBI. Brimonnenue u
HCBBIIIOJIHCHHUE YCIIOBUA (I/ICTI/IHHOCTB X JIOXKHOCTB BBICKaSI)IBaHI/IH). HpOCTHe n

COCTaBHBIC YCIIOBUA
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KOHCTPYKHI/IFI «IIOBTOPCHUC): HHUKJIBI C 3aJaHHBIM YHCJIOM HOBTOpCHHﬁ, C

YCJIOBUEM BBIIIOJIHCHUA, C HepeMeHHOﬁ IHKJIa

2.6

PazpaGotka Uit (QOpMarIbHOrO MCIOJHUTENS AJITOPUTMA, NPUBOJAIIEIO K
TpeOyeMoMy pe3yiabTaTy IMpH KOHKPETHBIX HMCXOIHBIX JaHHBIX. Paszpaborka
HECJIOXKHBIX QJITOPUTMOB C HCIIOJB30BAHMEM LMKJIOB W BETBICHHUH IS
yrpasieHuss (GOpMalbHBIMU HUCIOJHUTENSMU. BbINoNHEHNHE aJIrOpUTMOB

BpPYUYHYIO U Ha KoMIbtoTepe. CHHTaKCUYECKHE U JIOTHYecKre omunoku. OTkasbl

2.7

A3k mporpammupoBanusi  (Python, C++, Java, C#, IlIxonbHbrit
Anroputmuyeckuit fI3pik). CucTemMa NpOrpaMMHpPOBAHUS: PEAAKTOP TEKCTa

nporpamm, TpaHCJIATOP, OTJIaJYUK

2.8

HepeMeHHas{: THUII, UM, 3HAYCHHC. ]_IGJ'II)IC, BCIICCTBECHHBIC W CHUMBOJIBHBIC

repeMeHHbIe
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Omneparop mnpucBauBaHus. ApU(METHUYECKHE BBIPRXKEHUS UM TOPAIOK HX
BbIuuciieHus. Onepanuy ¢ LeIbIMI YHCIaMU: HEJIOUYUCIIEHHOE JIeIEHNE, OCTaTOK

OT ACJICHUA. HpOBepKa ACIIUMOCTH OJHOI'0O IEJI0Iro Yrucja Ha Jpyroe

2.10

BerBnenus. CocTtaBHble yCIOBHs (3amHMCh JIOTMYECKMX BBIPOKEHHH Ha
M3y4aeMOM SI3bIKE MporpaMMupoBanus). HaxoxaeHue MUHIMyMa U MaKCUMyMa
13 ABYX, TPEX U YETBHIPEX 4yMCell. Pelenre KBapaTHOTO YpaBHEHUS, IMEIOILErO

BCIICCTBCHHBIC KOPHHU

2.11

HI/IaJ'IOFOBaSI OoTJIaagKa InporpaMm: ImomaroBO€ BBIITOJIHCHHUE, IIPOCMOTP 3HAYCHUH

BCJIMYMH, OTJIaAOYHBIN BBIBOJ, BBIGOp TOYKH OCTaHOBA

2.12

]_II/IKJ'I C YCJIOBUCM. Anr OpUTM EBknuaa a1 HaX 0K ACHMS HaHOOJIBIIETO 06]].[61“0
ACIIUTCIIA ABYX HATYPAJIbHBIX YUCCII. Pa30uenwne 3anucu HaTypaJbHOTO YUCJia B

MO3UIMOHHON CHUCTEME C OCHOBAaHUEM, MEHBIIUM WM paBHbIM 10, Ha




OTAeNbHbIC HHU(DPbI

2.13

[ukn ¢ nepeMeHHO. AJIrOpUTMBI IIPOBEPKU AECIMMOCTH OJHOTO LIEJIOTO YHUCIa

Ha JApyroe, IpoBEpKH HATYPaJIbHOTO YKCIIa Ha MPOCTOTY

2.14

OO6paboTka CUMBOJIbHBIX JaHHBIX. CHMBOJBbHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBonpHas oOpaboTka cTpok. I[lomcdy€r yacTOThl MOSBIEHUS CHUMBOJA B

cTpoke. Becrpoernbie pyHKIY st 00paOOTKH CTPOK

2.15

Omnpenenenre BO3MOXKHBIX PE3yJIbTaTOB pabOTHl alropuTMa IMpH 33JaHHOM
MHOYKECTBE BXOJHBIX JAHHBIX, ONPE/IEICHUE BO3MOXKHBIX BXOIHBIX JaHHBIX,

MPUBOJALINX K JAHHOMY PE3YyJIbTaTy

9 KVIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

udposas rpaMOTHOCTH

1.1

I'mobanbHas cerp Wutepuer. IP-agpeca y3noB. CereBoe XpaHEHHE ITaHHBIX.
Metoap! HHIUBUAYAILHOTO U KOJUIEKTUBHOTO pa3MellleHusi HOBOM HH(OpMaIiy B
Nurtepuere. bonbiune nanHbie (MHTEpHET-AaHHBIC, B YACTHOCTH JIaHHBIC

COIIMAIILHBIX CETeH)

1.2

[Tonstue 00 wuHOpManUOHHON Oe30MacHOCTH. YTPOo3bl HHGOPMAIMOHHON
0€30MacHOCTH MPHU pabdoTe B TII00ATLHON CETH W METOJIbI MPOTHUBOJACUCTBUS HM.
IIpaBuna 6e3omacHOi ayTeHTH(HUKAIMU. 3aluTa JUYHOM HH(POpPMAIMU B CETH
WNHurepner. be3omacHele  cTpareruu  INoBeaeHMs B ceTh  VIHTepHer.
[IpenynpexxaeHue BOBJIEUEHHsS B JAECTPYKTHBHBIE U KPUMHUHAIbHBIE (DOPMBI

CETEeBOM aKTUBHOCTHU (KNOEpOYJUIMHT, (PUILIMHT U Ipyrue GopMbl)

1.3

Bunsl nestensHoctu B MHTepHere. MHTEpHET-CEpBUCH: KOMMYHHUKAI[HOHHBIE
CepBHCHI (IMOYTOBAs CNyXk0a, BHIEO-KOHPEPEHI-CBSA3b U JAPYTUe), CIPaBOYHbIE
CIIy’KObl (KapThl, paclucaHUs M JpPyTue), IMOHUCKOBBIE CIYXKOBI, CIIyXOBbI
OOHOBJIGHHS TPOTPaMMHOIO obecriedeHus: U JApyrue ciyxObl. CepBHUCHI
rOCyJapCTBeHHbIX yciyr. O0nauHble XpaHWwiInIa JaHHbIX. CpecTBa COBMECTHOM
pa3paboTKu JTOKYMEHTOB (oHjaiH-oduckl). [IporpammHoe obecrieueHne Kak
BeO-CcepBHC: OHJAMHOBBIE TEKCTOBbIE U TpaduyecKue NpeaakTopbl, CPeabl

pa3paboTKu nporpaMm

TeopeTnueckue 0OCHOBBI HHPOPMATUKU

Mogens. 3amgaum, pemaemble C MOMOLIbI0 MojenupoBanus. Knaccudukanuu




Mojeneii. MartepuanbHble  (HaTypHblE) W HMH()OPMAIMOHHBIE  MOJEIH.
HenpepsiBHble M auckpeTHble Mozend. VMuranvoHHble monenu. Hrposeie
mojenu. OneHKa COOTBETCTBHUS MOJEIM MOJAEIHPYEMOMY OOBEKTY M LEJsIM

MOACINPOBAHUA

22

Tabmuunbie moaenu. Tabnuila Kak MpeACTaBICHUE OTHOIICHUS

23

ba3wr manubix. OT6Op B TAOIHIE CTPOK, YAOBIETBOPSIOMIUX 33JAHHOMY

YCJIIOBHIO
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I'pad. Bepmmna, pebpo, myrb. OpUEHTHPOBaHHBIE M HEOPHCHTUPOBAHHBIC
rpadrul. JlmuHa (Bec) pebpa. Becomas martpuma rpada. [InwHa myTH MEXIy
BepmmHaMu rpada. [Touck onTumansHOTro TyTH B Tpade. HavanpHas BepimHa
(MCTOYHUK) ¥ KOHEYHas BeplInHa (CTOK) B OPHUEHTHPOBAHHOM Tpade.

Brruncnenmne koauvecTBa myTei B HAPaBICHHOM allMKJIMYECKOM rpade

2.5

HepeBo. Kopens, Bepminna (y3en), TucT, pedpo (ayra) nepesa. Beicora mepesa.
[Monnmepeso. Ilpumepsl wucmons30BaHUS JepeBbeB. l[lepebop BapHaHTOB C

IIOMOIIBIO ACPCBaA

2.6

[lonstTne wmaTemMaTH4YeCKOM MoOJenW. 3aJayd, peniaeMble C  MOMOIIBIO
MaTeMaTH4eCKOro (KOMIIBIOTEPHOTO) MOJCIIMPOBAHUS. Otnnune
MaTEMaTUYECKONM MOJEIN OT HATypHOM MOJEIN M OT CIOBECHOTO

(IuTepaTypHOTO) OMUCAHUS OOBEKTA

2.7

OTalbl KOMIIBIOTCPHOI'O MOJCIUPOBAHHUA: ITOCTAHOBKA 3aaa4du, IIOCTPOCHUC
MaTeMaTH4YeCKOMH MOACIIN, IporpaMmHas peajim3anus, TCCTUPOBAHMUC,
IMPOBCACHUC KOMIIBIOTCPHOTO JSKCIICPUMCHTA, AHAJIN3 €TI0 PE3YyJIbTAaTOB,

YTOUHCHUEC MOJCIIN

ANTOpUTMBI U IPOTrPAMMHPOBAHUE

3.1

Pazbuenue 3amaun Ha nojazagauu. CoCTaBlIE€HHE JITOPUTMOB U IPOTPaMM C
UCIOJIb30BAHUEM BETBIIEHUHM, LUKIOB W BCIIOMOTaTENIbHBIX AJITOPUTMOB IS

YIIpaBJICHUA UCITOJITHUTCIIEM WK APYTUMHA UCIIOJTHUTCIISIMUA
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Tabnuunbie BenmuuuHbl (MaccuBbl). OnHOMepHble MaccuBbl. CocTaBieHUE U
OTNIaJIkKa TPOrpamMM, pPEATU3YIOMIMX TUIOBBIE  AITOPUTMBI  O0OPaOOTKHU
OJTHOMEPHBIX YHCIOBBIX MACCHBOB, HAa OJHOM U3 SI3BIKOB MPOTPAMMHPOBAHMS
(Python, C++, Ilackanb, Java, C#, llkonbHblii AnropurMuyeckuit S3bIK):
3arM0JIHEHWE YHCJIOBOTO MAcCHBA CIIyYaWHBIMH YHCIIaMH, B COOTBETCTBUH C
dbopMynoit wim myTéM BBOJA YHCEN, HAXO0XKJIEHHE CyMMBI JIEMEHTOB MAacCHUBa,
JIMHEWHBIN TTOMCK 3alaHHOT0 3HAUECHUS B MacCHBE, ITOJACUET DJIIEMEHTOB MacCHBa,

YAOBJICTBOPAOIIUX 3aJaHHOMY YCIOBHUIO, HAXOXIACHUC MHHHMAJIBHOI'O




(MakcuMalIbHOT0) 71eMeHTa MaccuBa. COpTHUpPOBKa MaccuBa

3.3

OOpaboTka TOTOKAa JAHHBIX: BBIYMCICHUE KOJIWYECTBA, CYMMBI, CPEIHEro
apu(METHYECKOr0, MHUHMMAJIBHOTO M MaKCHUMAaJbHOTO 3HAYCHHUS SJIEMEHTOB

IMOCJICA0BATCIIPHOCTH, YAOBJICTBOPAOIINUX 3aJaHHOMY YCIIOBHUIO

3.4

VYnpasnenue. Curnan. O6parnas cBsi3b. [lonyueHne cCUrHajJoOB OT IH(POBBIX
JaTYUKOB (KacaHMs, pacCTOSHHUSA, CBETa, 3ByKa U jpyroro). Ilpumepsl
UCIOJb30BaHUS INPUHIOMNA OOpaTHOM CBA3M B CHUCTEMax YIpPaBICHHS
TEXHUYECKUMHU YCTPOWCTBAMH, B TOM uYHuClie B poOororexHuke. IIpumepsr
POOOTU3UPOBAHHBIX CUCTEM (CUCTEMA YIPABJIECHUS IBUKEHUEM B TPAHCHOPTHOM
CHCTEME, CBapOo4Has JIMHUSA AaBTO3aBOJA, ABTOMATU3MPOBAHHOE YIIPABIICHHE
OTOIUICHMEM JIOMa, AaBTOHOMHAs CHCT€Ma YIpPaBICHHUS TPAaHCIOPTHHIM

CPEIICTBOM U JPYTHUE CUCTEMBI)

NudopmaninoHHble TEXHOIOTUN

4.1

[TonaTne 00 AMEKTPOHHBIX TAaOMUIax. THUIBI JaHHBIX B SYEHKaX DJICKTPOHHOM
Tabmunpsl. PenaktupoBanue u popmatupoBanue Tabnuu. BerpoenHsle pyHKIMN
IUI TIONCKAa MaKCHMyMa, MUHUMYMa, CyMMBI U CPEIHEro apu(MeTH4ecKoro.
CoprupoBKa JaHHBIX B BBIIEICHHOM Juana3oHe. [locTpoenue nmarpamm
(rucTorpamma, KpyroBasi aMarpaMma, TodedHas auarpamma). Beibop Ttuma

JiarpaMMbl

4.2

[TpeoOpazoBanne Gopmyn mpu komupoBaHuu. OTHOCUTEIBHAS, aOCOTIOTHAS U

CMCHIaHHas aapecanunsd
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YCa0BHBIE BEIUHCICHUS B QJICKTPOHHBIX Ta6J'II/II_IaX. CYMMI/IpOBaHI/Ie U MOACYET
3Ha‘leHHI>i, OTBCHUAOIIUX 3aJaHHOMY YCJIOBHUIO. O6pa60TI<a OOJIBIIHX Ha60pOB

JaHHBIX. YucaeHHoE MOACIIUPOBAHUEC B JICKTPOHHBIX Ta6n1/1uax

4.4

Pone nH(OpMAIIMOHHBIX TEXHOJOTMHA B Pa3BUTHM 3KOHOMUKHM MHpA, CTpPaHBbI,
peruona. OTKpeIThIe oOpa3oBaTenbHbIe pecypchl. [Ipodeccuu, cBsizaHHBIE C
nHpopMaTUKOX W  HMHQOPMALIMOHHBIMU  TEXHOJOTHSIMH:  BeO-au3aiiHep,
IPOrPaMMHUCT,  Pa3pabOTYMK  MOOWIBHBIX  NPUJIOKEHUH, TECTHPOBIIUK,
apXUTEKTOpP IMPOTrPAMMHOTO 00eCredeHHusl, CIEeUUaTUCT MO0 aHalIu3y JaHHbIX,

CHCTEMHBII AIMHUHUCTPATOP




IPOBEPSIEMBIE HA OI'D I1I0 HH®OPMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOMN
IMPOTPAMMBI OCHOBHOI'O OBLIIEI'O OBPA3OBAHMUS

Kon
NpoBEpPsIEMOro
TpeOOBaHUA

IIpoBepsiemble TpeOOBAHUSA K MPEAMETHBIM pe3yJibTATAM
0a30BOIr0 YPOBHSI 0CBOEHMSI OCHOBHOM 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOT'0 00111er0 o0pa3oBanusi Ha ocHoBe PI'OC

1

3HaTh (MMOHUMATh)

1.1

Brnanenue oCHOBHBIMHU MOHATHSAMU: HH(POPMAIIHS, TIepeada, XpaHSHUE
u 06paboTka nHpOpMaIUU, AITOPUTM, MOJEIb, TUPPOBOI NPOAYKT U

X MCIOJB30BAHUC JIsI PCHICHUA y‘~IC6HI)IX U IMMPAKTUYCCKUX 3a1a4

1.2

BJ'IaI[eHI/IC IIOHATHUAMMU. BBICKA3bIBAHUC, JIOTH4YECKasA  oIcpaunus,

JIOTUYCCKOC BBIPAKCHHUC

Ywmerts

2.1

YMeHue OIICPHUPOBATL CAUMHULAMU HU3MCPCHUS I/IH(1)OpMaI_II/IOHHOI‘O

00BEMa U CKOPOCTH IIEpcaadn JaHHbIX

2.2

YMeHue 3anuchiBaTh M cpaBHUBaThH 1enblie uncia or 0 mo 1024 B
Pa3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CYUCIICHHS C OCHOBAaHUSIMH 2, §,

16, BBIINIOJIHATD apI/I(l)MeTI/ILIeCKI/Ie orepanru HaJl HUMU
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VYMmenue KOOUpOBAaTb U JACKOAUPOBATDH COO6III€HI/I$I o 3aJaHHBbIM
IIpaBUJIaM; IIOHUMAaHHuE OCHOBHBIX MMPUHLOUIIOB KOAWPOBaHHA

nHGbOpMaIUU pa3IMYHON PUPOJIBL: TEKCTOBOMH, rpadyuuecKom, ayuo
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VYMeHne 3almcBIBaTh JIOTHUECKHE BBIPAXKCHUA C HCIIOJB30BaAHUEM
JAU3BIOHKIMHY, KOHBIOHKIIMU W OTpPULAHHA, OMNPEACTIATH MCTUHHOCTH
JJOTNYCCKUX BLIpa)KeHHﬁ, €CJIM M3BCCTHBI 3HAYCHHUSA HCTHHHOCTH
BXOJAIIHUX B HCTO NMEPEMCHHBIX, CTPOUTH Ta6JII/II_[BI HUCTUHHOCTH JIsA
JJOTNYCCKUX BBIpa)KeHHfI; 3aIllMCBIBATL JIOTHYCCKUC BBIPAXKCHUA Ha

M3y4aeMOM SI3bIKE ITPOrPAMMHUPOBAHMS

2.5

YMeHHE COCTaBIATh, BBIIOJNHATH BPYYHYHO M Ha KOMIIBIOTEpE
HECJIO)KHBIE  QJITOPUTMBl  JJIs1  YOPABJIEHUS  WCIOJIHUTEISIMHU
(Uepenamka, YepTéxHUK U ApYyrue); co3laBaTb U OTIAXKHUBATh
IIpOrpaMMBbl Ha OJHOM M3 S3bIKOB IporpammupoBanus (Python, C++,

[Mackanb, Java, C#, IllkonpHbIl AsroputMuueckuil S3bIk),




PCATU3YIOIIHUEC HCCIIOKHBIC aJITOPUTMBI 06p2160TKI/I YHCJIOBBIX JAaHHBIX
C UCIIOJIBb30BaHUECM ITUKIIOB U BGTBHGHHﬁ; YMCHUC pa36I/IBaTL 3aga4u Ha
moa3agaqyr, HMCIIOJb30BAaTh KOHCTAHTBI, IEPEMCHHBIC W BBIPAXCHUSA
PA3IINIHBIX THUIIOB (‘-II/ICJIOBBIX, JJOTUYCCKHUX, CI/IMBOJIBHLIX);
AHAJIM3UPOBATH Hpe,Z[J'IO)KCHHIJﬁ AITrOpUTM, OIPEACIIATh, KaKHC
PE3YJIbTAaTBl BO3MOXKHBI IIPU  3aJaHHOM  MHOXCCTBC HCXOHBIX

3HAUYEHUHN

2.6

YMeHue 3anmcarb Ha HM3y4aeMOM A3BIKE IPOrpaMMHMPOBAHUS
QJITOPUTMBI IIPOBEPKU AEIMMOCTH OJHOIO LIEJIOr0 4YUClla Ha JAPYroe,
MIPOBEPKH HATypaJIbHOTO YMCJIa Ha MPOCTOTY, BbIIEIEHUS Lupp u3
HaTypaJIbHOTO 4YHCJA, IOMCK MAaKCUMyMOB, MHUHHUMYMOB, CYMMbI

YHCJI0BOM IoCIaCaA0BaTCIIBHOCTH

2.7

Bnanenue ymeHueM OpHEHTHUPOBATHCS B HMEPAPXUUYECKOU CTPYKTYpeE
(aiinoBolt cuctembl, paboTaTh ¢ (aiIOBOM CUCTEMOH IMePCOHATBHOTO
KOMIIbIOTEpa C HCIOJb30BaHHEeM rpaduyeckoro wuHTepderica, a
HMCHHO: CO3JaBaTb, KOIIUMPOBATL, IMEPEMCIIATH, ICPCUMCHOBLIBATD,

yIaisaTh U apXUBUPOBATH (DAIIbl M KaTaIoTH

2.8

BHaILCHI/IC YMCHUSAMHU U HABBIKAMH UCITIOJIb30BAHUA I/IH(l)OpMaHI/IOHHI)IX
U KOMMYHHKaIIMOHHBIX TEXHOJIOTHH 1 IIOMCKa, XpaHCHUA,

O6pa6OTKI/I U Nepeiavun 1 aHaJIn3a pa3IMYHbIX BUAOB I/IH(I)OpMaI_[I/II/I
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YMeHue BeIOMpaTh Crioco0 MpeCTaBICHUS TaHHBIX B COOTBETCTBUH C
MOCTaBIEHHOW 3ajaueil (TaOnuibl, cXeMbl, rpaduKu, AUArPaMMBI) C
WCIIONB30BAHUEM  COOTBETCTBYIOIIMX  TPOTPAMMHBIX  CpPEICTB

00pabOTKHU JaHHBIX

2.10

YMmenue ¢dopmanuzoBaTb U CTPYKTYpHUpOBaTh  HH(OpMAIHIO,
WCTIONB3Ysl DJEKTPOHHBIE TaOMUIBl 178 Oo0pabOTKH, aHaimu3a |
BU3yaJIM3allMM YHUCIOBBIX JAaHHBIX, B TOM YHCIIE C BBIJICICHUEM
quarna3oHa TaONWIbl W yNOPSIOYMBaHHEM (COPTHUPOBKOM) €ro
9JIEMEHTOB; YMEHHUE NPUMEHSATh B 3JIEKTPOHHBIX TaOIUIaxX (HOpMYIIbI
JUISL pacy€TOB C UCIOJIb30BAaHUEM BCTPOECHHBIX (PYHKIIMMA, aOCOIIOTHOM,
OTHOCHUTEJIbHOM, CMEIIaHHOM aJpecallii; UCIO0Ib30BaTh AIEKTPOHHBIE
TaOJULBI AJI YUCIEHHOTO MOJEJIMPOBAHUS B MPOCTHIX

3alavyax U3 Pa3HbIX NPCIMCETHBIX oOmacrei




INIEPEYEHDb 2JIEMEHTOB COAEPKAHMUS, ITIPOBEPAEMbBIX HA OI'D
IO TH®OPMATUKE

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKRaAHUSA

[{udpoBasi rpaMOTHOCTH

1.1

Qaitnel 1 manku (katamoru). [IpuHIUNBI TOCTpoeHUs (anIoBBIX
cucreM. [TonHoe ums daitna (manku). [Tyte x daitny (manke). Pabora ¢
daiinamMy W KarajloraMu CpeICTBAMU OINEPAMOHHOW CHCTEMBI:
co3/1aHKe, KOMUPOBaHUE, IepeMEIlIeHNE, IEPEUMEHOBAaHUE U yalIeHHe
¢aitnoB u mamok (karamoroB). Tumbl aitnoB. CpoiicTBa (aiiioB.
@aiinoBeiii MeHemxkep. [lowck QailioB cpeacTBaMu OneparioHHON

CHCTCMbI

1.2

OO6beauHenue komneioTepoB B cetb. Cetb UHTepHeT. Beb-cTpanuia,
BeO-caiiT. CTpykTypa anpecoB BebO-pecypcoB. bpaysep. [louckoBbie
cuctembl. [louck wuHpOpMalMM 1O KIOYEBBIM CJIOBaM U IO
n3zo0paxenuto. JloctoBepHOCTh MH(pOpPMALUH, MNOJYyYEHHOU U3

Wntepnera. [P-aapeca y3noB. CeTeBoe XpaHeHHE JaHHBIX

Teopernueckre 0OCHOBbI HHPOPMATHKH

2.1

JIMCKpEeTHOCTh aHHBIX. BO3MOXHOCTH ONUCaHUS HENPEPHIBHBIX
00BEKTOB U MPOLECCOB C MOMOIIBIO TUCKPETHBIX JAHHBIX.

CumBon. Andasut. MomHocts andasuta. J[BouuHbI andaBuT.
KonndyecTBO ~ BCEBO3MOXKHBIX ~ CJIOB  (KOJOBBIX  KOMOMHAIUil)
(UKCUPOBaHHOW JUTMHBI B JABoWYHOM aindasute. I[IpeoOpazoBanue
moboro andaBura K JBOMYHOMY. KoOIMYECTBO pa3IMYHBIX CIIOB
(¢uKCHpPOBaHHOM JJMHBI B all(paBUTE ONPEIEIEHHON MOIITHOCTH.
KoaupoBanue cMMBOJIOB OJTHOTO ajihaBUTA C MOMOIIIBIO KOJIOBBIX CIIOB
B Ipyrom andaBuTe, KoAoBas Tabnwuia, AexoaupoBanue. Konuposanue
TekcToB. PaBHOMepHBIN koa. HepaBHomepHbIii kox. Konnposka ASCIL.
BocemubOutnapie xoampoBku. [lonstue o komupoBkax UNICODE.
JlexoaupoBaHue COOOIIEHUI C HMCMONb30BAHUEM DPABHOMEPHOIO H

HEpaBHOMEPHOTO koja. THpopMalmoHHbli 00bEM TeKCTa
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Nudopmaninonaslii 006EM TaHHBIX. BUT — MUHUMAaNbHAS €IUHUIIA
KOJM4ecTBa MH(OpPMAIIMKU — NBOUYHBIN pa3psa. EauHUIEI n3MepeHus

uH(popMannoHHOro 00bEMa naHHBIX. but, Gailt, kunoOalT, Merabaiir,




rurabaiit. CKopocTh nepefaun JaHHBIX. EUHUIBI CKOPOCTH TIepenadyu

JaHHBIX
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KomupoBanue mnsera. [{BeroBeie monenu. Moaenrs RGB. ['myOuna
kogupoBaHus. [TamuTpa.

PactpoBoe u BekTOpHOE IMpejcTaBieHue wu3o0pakeHuid. [lukcens.
Onenka wuHOpPMAIMOHHOTO 00bEMa TpadUUECKUX JTaHHBIX IS

pacTpoBOro U300PAKEHUS
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KOI[I/IpOBaHI/Ie 3BYKa. PaBpHI[HOCTB H dactorta 3amucH. KomndecTBo
KaHaJIOB 3aIliMCH.
OHGHKa KOJMYCCTBCHHBIX MMAapaMETPOB, CBA3AHHBIX C IIPCACTABICHUEM

U XpaHEHHEM 3BYKOBBIX (hailyioB

2.5

HCHO?,I/IIII/IOHHI)IG W IIO3MIIMOHHBIC CHUCTCEMBI CUHCIICHHA. AJI(l)aBI/IT.
OcHoBanme. Paspépuyras ¢opma 3ammcu uwmcna. IlepeBony B
JNECATHUYHYI0 CHCTEMY 4YHCell, 3allCaHHbIX B JPYTrUX CHUCTeMax
CUHCJICHUS.

Pumckas cucteMa cuMciaeHus

2.6

JIBonuHas cucreMa cuucienus. [lepeBox nenbix yncen B npenaenax ot 0
no 1024 B gBomuHyro cucteMy cuucieHus. BocbmepuuHas cucrema
cuncienus. [lepeBon uncen u3 BOCbMEPUUHON CUCTEMBI B IBOUYHYIO U
JNeCATUYHYIO cHCTeMbl W oOpatHo. lllecTHammaTepuuHas cucreMma
cuncinenus. IlepeBox uucen W3 IMIECTHAAUATEPUYHOM CHCTEMBI B
JIBOMYHYIO, BOCBMEPUYHYIO U JCCATUYHYIO CUCTEMBI U 0OpaTHO.

ApI/I(I)MeTI/I‘leCKI/IC orepanunu B JBOUYHON CUCTEME CUUCIICHUS

2.7

Jlormueckne BBICKa3bIBaHMs. JIOTMYECKHE 3HAYCHUS BBICKA3LIBAHMIA.
DJIeMEHTapHbIE U COCTaBHbBIE BBICKa3bIBaHUA. JIOTHUECKHE OMEpaluu:
«1» (KOHBIOHKIIUS, JOTHYECKOE YMHOXKEHHE), «UTN» (IU3BIOHKIIHS,
JIOTUYECKOE CIIOKEHHUE), «He» (Jlormueckoe oTpwuianue). [Ipuopurer
Joruyeckux omnepauuid. OrmnpeneneHue HUCTUHHOCTH  COCTaBHOIO
BBICKA3bIBAHMS, €CIIM W3BECTHHI 3HAUCHHUS HCTHHHOCTH BXOIAIINX B
HEr0 DJJIEMEHTApPHBIX BBICKA3bIBaHHWM. JIOTMYECKHE BBIpAXKEHUS.
[IpaBuna 3amucu Joruyeckux BbIpakeHuil. [locTpoenue Tabmuil

HCTUHHOCTH JIOTHYCCKHUX BBIpa)KCHI/II\/'I

2.8

Jlorndeckue 9SIEMEHTHL. 3HAKOMCTBO C JIOTUYECKHMMH OCHOBaMH

KOMIIBIOTEPA

29

HenpepsiBHBIE M OUCKpETHBIE MOAEIN. VIMUTallMOHHBIE MOZEIIN.




Urposbie Mogenu. O1eHKa aJeKBATHOCTU MOJIEAH MOJAETUPYEMOMY

00BEKTY U LIEJIIM MOJIEIINPOBAHUS

2.10

Tabnuunbie mogenu. Tabnuna Kak npeacTaBieHue OTHOIIEHUsS. ba3bl
naHHbix. OT6op B TabdMIlEe CTPOK, YAOBJIETBOPSIOLIUX 3aJlaHHOMY

YCIIOBUIO

2.11

I'pad. BepmuHa, pedpo, IyTh. OpueHTHpOBaHHbIE u
HeopueHTHpoBaHHbIe rpadnl. JyimHa (Bec) pebOpa. BecoBas marpuia
rpada. JnuHa myTn Mexay BepmuHamu rpada. [Touck ontuManbHOTO
nyty B rpade. HayanpHas BepuinHa (MCTOYHUK) U KOHEYHAs BEpIIMHA
(cTOK) B OpHEHTHUPOBAHHOM Tpade. Brrancinenue koinyecTBa myTei B

HaIIpaBJICHHOM allUKJINYCCKOM rpa(i)e

2.12

Hepeso. Kopens, BepunHa (y3en), JIucT, pedpo (ayra) nepesa. Boicora
nepeBa. Ilogmepero. IIpumepsl wmcmosnb3oBanus aepeBbeB. [lepedop

BapUAHTOB C IIOMOIIbBIO ACPCBA

ANTOPUTMBI U TTPOrPAMMHUPOBAHUE

3.1

CgoiictBa anroputma. CriocoObI 3a1McH anropuT™a (CIOBECHBIH, B BUIE
0JI0K-CXEMBI, TPOrpaMMma).

CocraieHue alropuTMOB U IPOTPaMM C UCIOJIb30BAHNEM BETBIICHU,
IIUKJIOB W  BCIIOMOTATEJbHBIX  AITOPUTMOB ISl YIPaBICHHS
ucnonuuteneM (Po6or, Uepenamka, UepTéXHUK U JpyTue).

BeltoniHEHNE aNrOpUTMOB BPYUYHYIO M HAa KOMITBIOTEPE
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A3pik  mporpammupoBanusi (Python, C++, Ilackanb, Java, C#,
[IkonbHBIA ANTOPpUTMUYECKUHN SI3BIK).

CucremMa  mpoOrpaMMHPOBAHMS:  PEJAKTOp  TEKCTa  MPOrpaMM,
TPAHCIATOP, OTIAAUUK.

[lepemennasa: tum, wums, 3HadueHue. llenble, BelleCTBEHHbIE U
CHUMBOJIbHBIE IEPEMEHHBIE.

Omneparop npucBanBanus. ApupMeTHIeCKHe BRIPAXKEHUS U OPSAIOK HX
BbIurciaeHMs. Onepanni ¢ HeabIMU YUCIaMU: LIEJIOUMCIIEHHOE JIETIEHHE,
ocratrok oT jeneHusi. Bersinenus. CocTaBHble ycinoBus (3amuch
JIOTUYECKUX BBIPAKEHUN HA M3Y4aeMOM S3bIKE€ NPOTrpaMMHPOBAHMS).
Haxoxnenne MuHnMyma

U MaKCHUMyMa U3 JBYX, TPEX U 4eThIpEX unces. Perenue kBagpaTHoro
YPaBHEHHUs, MMEIOIIETO BELIECTBEHHBbIE KOpHU. LlUkn ¢ ycioBuewm.

Anroput™ EBKuaa s HaX0XACHHUS HauOOJBIIEro OOIIETo JSITUTENS




JBYX HaTypalbHBIX YKcel. PazOueHne 3amucu HaTypaabHOTO YHcia B
MO3UIIMOHHON CHUCTEME C OCHOBAaHHMEM, MEHBIINM WM paBHbIM 10, Ha
otaenbHble 1UGpE. LUK ¢ mepeMeHHOH. ANTOPUTMBI MPOBEPKHU
JIETMMOCTH OJIHOTO II€JIOT0 YKCIia Ha IPYroe, MPOBEPKU HATYPATIbLHOTO

YKCJIa Ha ITPOCTOTY

3.3

OO6paboTka CHUMBOJBHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIC)
nepemenHble. [locumBosibHass 00paboTka cTpok. [lojacuér wacToTsl
HOSIBJICHUSI CUMBOJIa B CTpoKe. BeTpoeHHble hyHKIMU A1 00paboTKU

CTPOK

3.4

OnpeneneHHe BO3MOJXHBIX PE3YyJIbTATOB pa6OTLI ajlropurmMa IIpu
JaHHOM MHOXCCTBC BXOJHbIX JAaHHBIX, OIIPCACICHHUC BO3MOMKHBIX

BXOAHBIX JAHHBIX, IPUBOAAIINX K JAHHOMY PC3YJIBTATY

3.5

Tabnuunble  BenuuuHbl  (MaccuBbl). OJHOMEpHBIE  MAacCCHUBBI.
CocraBineHne M OTJaAKa MPOrpaMM, PpEaIU3yIOIIUX TUIIOBBIE
JITOPUTMbI 00paOOTKH OTHOMEPHBIX YHCIIOBBIX MACCUBOB, HA OJTHOM M3
s3pIKOB  iporpammupoBanust (Python, C++, Ilackams, Java, C#,
IkonbHbI ~ AJNTOpUTMUYECKUN  SI3BIK):  3aloJIHEHHE YHCIOBOIO
MacCcHBa CIIy4allHBIMH YHWCIIaMH, B COOTBETCTBUU C (POPMYIIOH WM
NyTéM BBOJA YHUCEN, HAXO0XKJIEHUE CYMMBbl DJJIEMEHTOB MACCHBA,
JIMHEWHBIN MONCK 33JaHHOTO 3HAYECHUS B MAaCCHBE, ITOJACUET DIIEMEHTOB
MacCcHuBa, YJIOBJIETBOPSIIOIIMX 3aJaHHOMY YCIIOBUIO, HaxOXICHHE
MUHUMAJIBbHOIO (MaKCUMaJIbHOTO) 3jeMeHTa MaccuBa. CopTHpOBKa
maccuBa. OOpa0oTka TIOTOKAa MJAaHHBIX: BBIYMCICHHE KOJIMYECTBA,
CYMMBI, CpeIHero apu(mMeTUyecKoro, MUHUMAaJIbHOTO U
MaKCHMaJbHOTO  3HAa4€HUS  JJIEMEHTOB  IIOCJIEIOBATEIIBHOCTH,

YAOBJICTBOPAOIIUX 3aJaHHOMY YCJIOBUIO

3.6

Vnpasnenue. Curnan. OOparHas cBs3b. llodydyeHue CUTHAIOB OT
U(POBBIX JATYMKOB (HApUMeEp, KacaHHsl, paCCTOSHUS, CBETA, 3BYKa).
[Tpumepsl KCIONIB30BaHUS MPHUHIMIA OOpPaTHOM CBSI3M B CUCTEMax
YIPaBIEHUS TEXHUYECKUMH YCTPOMCTBAMHU C IOMOILIBIO JAaTYMKOB, B

TOM YHCJI€ B POOOTOTEXHHUKE

WupopmainoHHbIE TEXHOJIOTUU

4.1

TekcToBBIE JTOKYMEHTBI M WX CTPYKTYpHBIE JJIEMEHTHI (CTpaHUIIA,
ab3ary, cTpoka, CJI0BO, CHMBON).

TeKkcToBBI MpOLECCOP — MHCTPYMEHT CO3JaHMsI, PEAAKTHUPOBAHUS U




dbopmatupoBanus TekcToB. [IpaBuna Habopa Tekcra. PemaktupoBanue
tekcra. CoiictBa cumBoioB. Llpudt. Tunsr mpudTos (pybieHsbie, ¢
3aceyKkaMu, MOHOUIMpUHHBIE). [loykxupHOE U KypCHBHOE HayepTaHUE.
CpoiictBa a03ameB: TpaHUIBI, a03alHBIA  OTCTYI, HMHTEPBAI,
BbIpaBHUBaHue. [lapameTpol ctpanunbl. CtuneBoe (popmarupoBaHHe.
CrpykTypupoBanue HH()OpMAIMK C TOMOUIBIO CHUCKOB W TaOJUII.
MmuoroypoBHeBble crnucku. JloOaBieHwe TabiMll B  TEKCTOBBIE
NOKYMEHThl. BcraBka u300pakeHHl B TEKCTOBBIE JIOKYMEHTHI.
OO0Tekanne n300paKeHU TEKCTOM. BKITFOUeHHE B TEKCTOBBIN JIOKYMEHT
auarpaMM, (GopMmyll, HyMEpaluu CTpaHHIl, KOJOHTHTYJIOB,

CCBUIOK U APYTHX 3JIEMEHTOB

4.2

PactpoBeie pucynku. Mcnosb3oBanne rpaduuecKux MPUMHUTHBOB.
Onepanuu perakTUpoBaHus TpaduuecKuXx OOBEKTOB, B TOM YHCIC
nndpoBbIx (dororpadwmii: M3MEeHEHHWE pa3Mepa, 0Ope3Ka, IOBOPOT,
oTpakeHHe, paboTta ¢ o0acTsMu (BbIICTICHHE, KOMTUPOBAHUE, 3AJIMBKA
[[BETOM), KOPPEKIIHsI 1[BETA, SIPKOCTH U KOHTPACTHOCTH. BekTopHast
rpaduka. Co3aHue BEKTOPHBIX PUCYHKOB BCTPOSHHBIMH CPEJICTBAMU
TEKCTOBOTO IMpPOIECCOpa WM JPYrHX Hporpamm  (IPUIIOKEHHN).

JloGaBieHre BEKTOPHBIX PUCYHKOB B IOKYMEHTBI
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[ToaroroBka MynbTUMETUNHBIX Tpe3eHTanuid. Cnaiin. JloGaBienue Ha
Claiii Tekcta M u3o0paxeHuil. PaboTa ¢ HECKONBKUMHU ClaiilaMu.
JloGaBiienre Ha ciaiif ayMOBU3yaJbHBIX JTaHHBIX. AHHMAIIHSL.

I'unepccpuiku
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Tunsl TaHHBIX B sYeHKax 3JEKTpOHHOW TaOnuubl. PegaktupoBanue u
dbopmarupoBanue Tabnui. BceTpoeHHble (QYHKIIMKM I TIOMCKa
MakCUMyMa, MHUHHUMYMa, CYMMBI U CpEIHEro apu(MeTHuecKoro.
CoptupoBka JaHHBIX B BblIeJIeHHOM juana3zoHe. [loctpoenue
nuarpaMmu (TUCTOrpamMma, KpyroBast inarpamma, TouedHasi iuarpamma).
Br16op tuna nuarpammsl. [IpeoOpazoBanue popmyn npu

KOIIMPOBAHUH. OTHOCI/ITCJ'IBHaH, a0COJIFOTHAS M CMEIIIaHHAas aapecanusa

4.5

YCOBHBIE BBIUMCICHUS B AIEKTPOHHBIX Tabmuiax. CyMMUpOBaHUE U
noAcYET 3HAYCHH, OTBEYAIOIIMX 3aJaHHOMY YycioBuw. Ob6paboTka
OonpIMX HAOOPOB JaHHBIX. UWCIEHHOE MOJCIMPOBAHUE B

SJICKTPOHHBIX Ta6J'II/II_IaX
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