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MNOACHUTEJIBHASA 3AIINCKA

[TporpamMma no mH(pOpMAaTHKE HAa YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUs
COCTaBliecHa Ha OCHOBe TpeOOBaHWUU K pe3yibTaraM OCBOCHHS OCHOBHOM
o0pa3oBaTeNIbHOI MpOorpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHus, MPeCTaBICHHbIX
B ®I'OC OO0Q, a Takxe (henepanpbHOU paboueii TPOrpaMMbl BOCIIUTAHHUS.

[Tporpamma o nHGOpMaTUKE MAET MPECTABICHHE O IENsIX, 00IIeH cTpaTernu
00ydYeHHs, BOCIIUTAHUS U PAa3BUTHUSI OOyUAIOIIUXCS CPEACTBaMU MH()OPMATHUKH Ha
0a30BOM YpOBHE, YCTaHABIMBAET OOs3aTeNbHOE MPEIMETHOE COJEp)KaHue,
pelyCMaTPUBAET €ro CTPYKTYPUPOBAHUE 110 pa3jiesiaM 1 TeMaM.

[TporpamMma o uHpOpPMATHKE OMPEEAeT KOIMUECTBEHHbIE U KaueCTBEHHBIE
XapaKTePUCTUKU Y4eOHOTO MaTepHaa JJs KaXIO0TO roja U3ydeHus, B TOM YHUCIIe
JUISL COIEPKATEIIbHOTO HATOJHEHHsI Pa3HOTO BHJAa KOHTPOJS (MPOMEKYTOYHOM
aTTecTaluu oOyJaromuxcs, BCEPOCCUNCKUX IPOBEPOYHBIX pabor,
roCy/1apCTBEHHON UTOTOBOW aTTECTAIUN).

[TporpamMma no nHGOpPMATHKE SIBISIETCS OCHOBOM /ISl COCTABIICHUS! aBTOPCKUX
y4eOHBIX MPOTrpamMM, TEMAaTHIECKOTO MIJIAHUPOBAHUS Kypca YUUTEIIEM.

[enstmu nzydeHnss THPOPMATHKH Ha YPOBHE OCHOBHOTO 001IIEro 00pa3oBaHUs
SIBJISTFOTCSL:

¢bopMUpOBaHHE OCHOB MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO DPa3BUTUS HAyKH WH(DOPMATHUKH, IOCTHKCHHSIM HAyYHO-TEXHUYIECKOTO
nmporpecca W OOIINECTBEHHOW NPAaKTHKH, 3a CUET pa3BUTHUS MPEACTAaBICHUN 00
UHPOpPMAIIMK KaK O BaKHEHIIIEM CTPATETUYECKOM pPecypce pa3BUTHUS JIMYHOCTH,
rocy/apcTBa, OOIECTBA, IMOHUMAHUS poOJM HH(POPMAIMOHHBIX MPOLECCOB,
WH()OPMAITMOHHBIX PECypcoB W HWH(GOPMAIMOHHBIX TEXHOJOTHA B YCIOBUSX
undpoBoi TpaHchopmanuu MHOTUX chep )KU3HU COBPEMEHHOTO OOIIECTBA;

oOecreyeHne YCJOBHiA, CIIOCOOCTBYIOIIMX PAa3BUTHUIO aJITOPUTMHUYECKOTO
MBILUICHUSI KaK HEOOXOJUMOTO YCJIOBHUS MPO(PECCHOHATbHON AESITEITbHOCTU B
COBPEMEHHOM HMH(POPMAIMOHHOM OOIIECTBE, MPEANOIAraroero CrnocoOHOCTh
oOyuJaromerocss pa3OuBaTh CIOXKHBIE 3a7a4dl Ha Oo0Jiee MPOCThIC IO/A33aJauH,
CpaBHHMBATh HOBBIC 33J]a4M C 3aJa4aMu, PEIIEHHBIMU paHee, ONPeNeaTh Iaru JJis
JOCTHKEHHSI pe3yiibTaTa U TaK Jajee;

dbopMHpOBaHWEe W PaA3BUTHE KOMIICTCHIIUNA OOy4Yalomuxcs B 001acTH
WCITOJIB30BaHUSI WH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHI, B TOM YHCIIC
3HAHWW, YMEHHW W HaBBIKOB pabOThl ¢ WHGOpMAIUeil, MporpaMMHpPOBAHHUS,
KOMMYHHKAIII B COBPEMEHHBIX IU(PPOBBIX CpelaXx B YCIOBUSX OOECHEUYCHHUS
UHGOPMAITMOHHON 0€30MMaCHOCTH JJMYHOCTH 00YJarOIIeTocs;

BOCIIHTAHHUE OTBETCTBEHHOT'O U U30UPATEIbHOTO OTHOLICHHS K MH(GOPMAIIUH C
y4€TOM MPABOBBIX M ITHYECKHX ACIEKTOB €€ PaclpOCTpaHEHHs, CTPEMJICHHUS K
NPOAODKCHUIO 00pa3oBaHusi B 001acTd WHQPOPMAIMOHHBIX TEXHOJIOTHHA U



CO3UIATEIbHON JACSITENbHOCTH C NPUMEHEHHEM CpPEeICTB HH(POPMAIIMOHHBIX
TE€XHOJIOTUH.

HNudpopmatnka B OCHOBHOM 00111eM 00pa30BaHUH OTPAXKAET:

CYIIHOCTh HMH(POPMATUKM KaK HAy4YHOM JIMUCUMIUIMHBI, U3yYarolen
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOKHOCTH aBTOMATHU3aIlMU UHPOPMALIMOHHBIX
IPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHbIE  00JIacTM  NpPUMEHEHHs  HH(DOPMATHUKH, TPEXKIAE  BCErO
uH(OpPMAIMOHHBIE TEXHOJIOTUH, YIPABICHUE U COIIMATBHYIO CPEpY;

MEXIUCIUIUIMHAPHBIA ~ XapakTep HHQOPMATUKHM U UHGOPMAILIMOHHON
NEeSATETbHOCTH.

NUzyuenne wHGOpMATUKH  OKa3blBa€T  CYIIECTBEHHOE  BJHMSHHE  Ha
dbopMupoOBaHHE MHUPOBO33PEHHUSI OOYYaAIOLIErocs, €ro >KU3HEHHYIO MO3UIHIO,
3aKJIa/IbIBAET  OCHOBBbl ~ MOHMMAHHUS  MPUHUUIOB  (YHKUMOHUPOBAHUS U
UCITI0JIb30BaHUsI MH(DOPMAIIMOHHBIX TEXHOJIOTUN KaK HEOOXOJUMOTO MHCTPYMEHTA
OPAaKTHUYECKU JII0OOM JeATEeIbHOCTH W OAHOrO U3 Hauboyiee 3HAUYMMBIX
TEXHOJIOTUYECKUX JOCTUKECHUI COBPEMEHHON UBUIIM3aUNU. MHOTHE TpeIMETHBIE
3HaHUA U CIIOCOOBI JESATEIBHOCTH, OCBOCHHBIE OOYYAIOLIUMUCS NpPU H3YYCHHUU
uH(OPMATHKU, HAXOJAT NPUMEHEHUE KaK B paMKaxX 00pa3oBaTesbHOTO Ipoliecca,
TaK U B MHBIX )KM3HEHHBIX CUTYAILMsIX, CTAHOBSITCS 3HAYUMBIMU 151 POPMUPOBAHUS
Ka4yeCTB JIMYHOCTH, TO €CTh OPUEHTUPOBAHBI Ha (POPMUPOBAHUE METANPEIMETHBIX
Y JINYHOCTHBIX PE3yJIbTaTOB O0yUEHUSI.

OcHoBHBbIE 331aun yueOHoro npenmera «Mudopmatuka» — chopmupoBats y
00yUaroIMXCs:

NOHMMAaHUE TMPUHIUIIOB YCTPOWCTBA M (YHKIMOHUPOBAHUS OOBEKTOB
u(GpPOBOro OKPY>KEHUs, MPEJCTaBICHUs] 00 HCTOPUU W TEHACHIMSIX Pa3BUTHUSA
uHbOpMaTUKU nieproaa uudpoBoii Tpanchopmalu COBPEMEHHOTO O0IIECTBA;

3HaHUS, YMEHUSI U HaBBIKM TPAMOTHOW MOCTAHOBKH 3aJ1ay, BO3ZHUKAIOIIUX B
MPAKTUYECKON NEeATEIbHOCTH, IJI UX PEHICHUS C MOMOIIbI0 MHPOPMALMOHHBIX
TEXHOJOTHM, YMEHUS M HaBBIKM (DOPMATU30BAHHOTO ONMCAHUSA TMOCTaBICHHBIX
3ajady;

0a30Bbic 3HAHWS 00 WH(GOPMAIMOHHOM MOJICIUPOBAHUHA, B TOM YHUCJE O
MaTEeMaTUYeCKOM MOJCIUPOBAHUY;

3HAHUE OCHOBHBIX AITOPUTMHYECKUX CTPYKTYp MU YMEHUE NPUMEHSTh 3TU
3HaHUA JUIS MOCTPOCHMsS aJrOPUTMOB PEUICHHs 3343y MO0 UX MaTeMaTHYEeCKUM
MOJIETISIM;

YMEHUST U HaBBIKM COCTAaBJEHHUS MPOCTHIX NPOrpaMM IO MHOCTPOCHHOMY
AITOPUTMY Ha OJTHOM M3 SI3BIKOB POrPaMMHPOBAHUS BHICOKOTO YPOBHS;

YyMEHUST ¥ HaBbIKU J(P(EKTUBHOTO HCIOJIb30BAaHUS OCHOBHBIX THUIIOB
IPUKIATHBIX MporpamMm (IMIPUIOKEHUI) 001Iero Ha3HAYeHUs U UHPOPMAIIMOHHBIX



CHUCTEM JJISl PEIICHUS C UX TOMOIIBI0 MPAKTHYECKUX 3ajad, BlIaJieHue 0a30BBIMU
HOpMaMH HWH()OPMAITMOHHOW OTHUKA M TIpaBa, OCHOBaMH WH(MOPMAIMOHHON
0e30ITacCHOCTH;

yYMEHHE TPaMOTHO HMHTEPIPETHUPOBATH PE3YJIbTAThl PEUICHUS MPAKTHUYECKUX
3aad ¢ TIOMOIIbI WH(OPMAINMOHHBIX TEXHOJOTHH, MPUMEHSTHh MOJyYEeHHBIC
pe3ynbTaThl B IPAKTUYECKON JAESTEIHHOCTH.

[lemn m 3amaum m3ydeHUss WHPOPMATUKH HAa YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMs OMPENEISIIOT CTPYKTYPY OCHOBHOTO COJIEpKaHUS Y4eOHOTO MpeaMeTa
B BUJIE CIEAYIONINX YETHIPEX TEMATHUECKUX Pa3/IeIIOB:

1 poBasi (PaMOTHOCTB;

TEOPETUUECKHE OCHOBBI HH)OPMATHKHY;

QITOPUTMBI ¥ TIPOTPAMMHPOBAHNUE;

WH(POPMAITMOHHBIE TEXHOJIOTHH.

Ha wm3yuenue mHdopmaruku Ha 6a3oBoM ypoBHe oTBomuTcs 102 gaca: B 7
kiacce — 34 yaca (1 gac B Henento), B 8 knacce — 34 yaca (1 gac B Hepento), B 9
kiacce — 34 Jaca (1 4ac B HeJieli0).



COJAEPKAHUE OBYUYEHUA
7 KIIACC

Hu¢posass rpaMOTHOCTDH

KoMmnbloTep — yHuBepcajJibHOE YCTPOUCTBO 00padOTKU JAHHBIX

KomMribroTep — yHUBEpCaIbHOE BBIUMCIUTENIBHOE YCTPOMCTBO, paboTaroIiee Mo
nporpaMMme. THUIBI KOMIBIOTEPOB: NEPCOHAIBHBIE KOMIBIOTEPHI, BCTPOCHHBIC
KOMITBIOTEPBI, CYIIEPKOMITBIOTEPBI. MOOMIIBHBIE YCTPOKCTBA.

OcHOBHbIE KOMIIOHEHThl KOMIBIOTEpAa W UX Ha3zHaueHue. IIpoueccop.
OnepatvBHass W [JOJTOBPEMEHHAs IMaMATh. YCTPOMCTBA BBOJA M BBIBOJA.
CeHcopHBIN BBOJ, JAaTYMKU MOOMJIBHBIX YCTPOWCTB, CpelICTBA OMOMETPUUYECKON
ayTeHTU(UKALINU.

HcTopus pa3BuTHs KOMIIBIOTEPOB U MpOrpaMMHOro obdecrneuenust. [lokonenus
KOMITBIOTEPOB. CoBpeMeHHbIE TEHJAECHUUN pa3BUTHS KOMITBIOTEPOB.
CynepKoMIbIOTEPHI.

[TapannenbHble BEIYUCICHUS.

[lepconanbubiii komnbroTEp. I[Iporieccop M ero xapakTepUCTUKH (TaKTOBas
4acToTa, pa3psaaHocTh). OnepartuBHas mnamsaTh. JloJroBpeMeHHasi MaMSITh.
VYerpoiictBa BBOAA U BbIBOJA. OO0BbEM XpaHUMBIX AAHHBIX (ONEpaTHBHAS MaMSATh
KOMITbIOTEPA, KECTKUN U TBEPAOTEIbHBIN IUCK, IOCTOSIHHAS TaMsATh cMapThoHa) U
CKOpOCTb JOCTyMa JJIs Pa3JIMYHbIX BUJIOB HOCUTEIIEH.

TexHnka 6€30MaCHOCTH U MPpaBUiia PaOOTHI HA KOMITHIOTEPE.

IIporpammbl U JaHHbIE

[IporpammHoe oOecnieyeHue KommbloTepa. [lpukiagHoe mporpaMMHOe
obecrieueHue. CucremHoe IPOrPaMMHOE oOecrieueHue. Cucremsbl
nporpammupoBanus. IIpaBoBas oxpaHa mporpamMM M JaHHbBIX. becratHele U
yCIIOBHO-OecTuiaTHbIe TporpaMmMbl. CBOOOAHOE MpOoTrpaMMHOE 00ecIieUeHHE.

@aitnel w1 nanku (katanorw). [IpuHIunel moctpoeHus: (alIoOBBIX CHUCTEM.
[Tomnoe ums daiina (manku). Ilyte k ¢aitny (manke). Pabora c daiinamu u
KaTaJoTaMH CpPEJICTBAMU OINEPAlMOHHOW CHUCTEMBI: CO3/IaHHE, KOIHUPOBAHMUE,
nepeMeIieHre, NepeuMeHOBaHUE U yiajaeHue (ailyioB u manok (katanaoron). Turmbl
¢aitnoB. CpoiicTBa (¢aitnoB. XapakTepHble pa3Mepbl (PailjioB pa3iMUHBIX TUIIOB
(cTpaHuIla TEKCTa, MEKTPOHHAsI KHMra, ororpadus, 3anuch NEeCHU, BUICOKIIUII,
MOJIHOMETpaXHbIA (uiibM). ApxuBaiusi AaHHBIX. Vcnosb3oBaHue Nporpamm-
apxuBaTopoB. DainoBeiii MeHemkep. [louck ¢aiaoB cpeacTBamMu orneparuoHHON
CUCTEMBI.

KommnbloTepHbie BUPYCHl U JIPYrUe€ BPEAOHOCHBIE MporpamMmbl. [Iporpammel
JUIS1 3AIIUTHI OT BUPYCOB.

KomnbrorepHsie ceTu



O0benuaenne KoMmnbloTepoB B ceTh. Cerh MHTepHeT. Beb-cTpanuna, BeO-
caiit. CtpykTtypa aapecoB BeO-pecypcoB. bpaysep. [louckoBsie cuctemsl. [lonck
uHbOpMallMl TO KIIOYEBBIM CJIOBaM H MO H300pakeHuio. J{oCTOBEpHOCTH
uH(opmariuu, nosrydeHHoun u3z Murtepuera.

CoBpeMeHHbIE CEpPBUCHI MHTEPHET-KOMMYHHUKALIUH.

CereBoil 3THKET, 0a30BbIe HOPMBI MH(POPMAIIMOHHON 3THUKU U TMpaBa Ipu
pabote B Untepuete. CTpaterun 6e30macHoro noBeaeHus B IHTepHeTe.

Teopernueckue 0CHOBbI HHPOPMATUKH

HNudopmanus v uH(POPMALMOHHBIE NIPOLECCHI

Nudopmanusi — 0JHO U3 OCHOBHBIX MOHATUNA COBPEMEHHOMN HAYKH.

Nudopmarus kak cBeACHUS, IPETHA3HAYCHHBIC [T BOCIIPUSATHS YETIOBEKOM,
U  uHbopManusg Kak JaHHbIe, KOTOpble MOTYT ObITh  00pabOTaHBI
aBTOMATU3UPOBAHHON CUCTEMOM.

JIucKkpeTHOCTh 1aHHbIX. BO3MOXHOCTh OonMcaHusi HEMPEPHIBHBIX 0OBEKTOB U
MPOIIECCOB C MTOMOIIBIO TUCKPETHBIX JAHHBIX.

NudopmarmoHHsie MPOIECCH — TPOLECCH], CBS3aHHBIE C XpaHEHUEM,
nmpeoOpa3oBaHUEM U Tiepeaadeii JaHHBIX.

IpeacraBiaenue nupopmauumn

CumBois. AndaButr. MoiHocTs andasButa. Pa3zHooOpasue S3BIKOB U
andasutoB. EcrecTBeHHbIe U (hopMasbHbIE S3bIKU. AJIDaBUT TEKCTOB Ha PYCCKOM
s3pike.  JIBomunblii  andaBut. KoimM4uecTBO BCEBO3MOXKHBIX CJIOB  (KOJIOBBIX
KoMOMHaIui) (UKCUPOBAHHOM JIMHBI B JNBOMYHOM andaBute. [IpeoOpazoanue
mo0oro andaBuTa K IBOMYHOMY. KOJIMYECTBO pa3iMYHBIX CJIOB (DMKCUPOBAHHOM
JUTUHBI B aiaBUTE ONMPEIeIEHHON MOIIIHOCTH.

KomupoBanrne cuMBOJIOB OMHOTO ajidaBUTa C TOMOIILI0 KOJOBBIX CJIOB B
npyrom andaBuTe, KOJIOBas Ta0IHIIA, TEKOIUPOBAHHE.

JBonunsiii kop. [lpencraBieHue NaHHBIX B KOMIBIOTEPE KaK TEKCTOB B
JBOMYHOM aji(haBUTE.

Nudpopmanmonusiit 00bEM JaHHBIX. BUT — MUHUMaIbHAs €AMHNIIA KOTUYECTBA
uHOpMAIMU — JBOWYHBIA pa3psa. EawHumel m3Mepenus WHGOPMAIIMOHHOTO
00BnéMa JaHHbIX. buT, 0aiT, KHI00aMT, MeradalT, ruradamnT.

CkopocTh nepenayu f1aHHbIX. EMUHUIIBI CKOPOCTH NIEpeiayn JaHHbBIX.

Koauposanue texkctoB. PaBHOMepHBI kK011 HepaBHOMepHbIi koA, KogupoBka
ASCII. Bocbmubutasle komupoBku. Ilonstue o xomupoBkax UNICODE.
JlexonupoBaHue COOOLIEHU C UCIIOIB30BaHNEM PABHOMEPHOTO U HEPABHOMEPHOTO
kosa. MHpopmarmoHHbIil 00bEM TEKCTA.

Hckaxxenre nHpopMaluu rpu nepeaye.

OO61ee mpencraBiieHre O UU(DPOBOM MPEIACTABICHUU AyJUOBU3YAIbHBIX U
JIPYTUX HEMPEPHIBHBIX TAHHBIX.



KoaupoBanne uBera. llsetoBrie wmomenu. Mogens RGB. ['my6una
koaupoBaHnus. [lamurpa.

PactpoBoe u BektopHOe mpezactaBieHue uzoOpakeHui. [lukcens. Ouenka
nH(popMaIIMOHHOTO 00bEMa TpaUIECKUX JAHHBIX U1 pAaCTPOBOI0 U300paKCHHUS.

KomupoBanue 3Byka. Pa3psaaHocTs u yactora 3anucu. KoqnyecTBO KaHaioB
3aIHCH.

OneHka KOJIMYECTBEHHBIX IapaMETPOB, CBS3aHHBIX C MPEACTaBICHUEM H
XpaHEHHEM 3BYKOBBIX (paiiiioB.

HNudopmManuoHHbIE TEXHOJIOT U

TekcTOBbIE JOKYMEHTbI

TexcToBbIE MOKYMEHTHI M UX CTPYKTYpHBIE 3JE€MEHTHI (CTpaHuua, absail,
CTpOKa, CJI0BO, CHMBOJI).

TekcToBbIM TpoliecCOpP — MHCTPYMEHT CO3[aHusl, PEAAKTUPOBAHUS U
dbopmatupoBanusa TekctoB. [IpaBuna nHabopa Tekcra. PenakrupoBaHue TEKCTA.
CpoiictBa cumBosioB. Ilpudrt. Tunsl wmpudtoB (pyOneHble, ¢ 3aceyKamu,
MoHoupuHHbIe). [lomykupHoe um KypcuBHOe HauepTtanue. CBoicTBa ab3alles:
rpaHuIlbl, a03alHbII OTCTYN, UHTEpBaJ, BbIpaBHUBaHHUE. [lapaMeTpbl CTpaHHUILIBI.
CrtunieBoe popMaTUpOBaHUE.

CrpykTypupoBaHue HHQPOPMALUU C TOMONIbIO CHOUCKOB U  TaOJMII.
MHuoroypoBHeBble CIUCKH. JloOaBieHue Ta0IHIl B TEKCTOBBIE JOKYMEHTHI.

BcraBka n300paxkeHHil B TEKCTOBbIE JOKyMEHThl. OO0TeKaHuEe M300paKeHH
TEKCTOM. BKIIIOueHHE B TEKCTOBBIM JTOKYMEHT auarpamm, (Gopmyi, HyMmepaluu
CTpaHMII, KOJIOHTUTYJIOB, CCHIJIOK U JIPYTUX 3JIEMEHTOB.

[IpoBepka npaBonucanus. PacctanoBka nepeHocoB. ['010coBoi BBOJ TEKCTA.
OnTtuyeckoe pacno3HaBaHue TekcTta. KommneroTrepHblil nepeBoa. Mcnosb3zoBaHue
cepBucoB MuTepHeTa 17151 00pabOTKH TEKCTA.

Komnbrorepuasi rpaguka

3HaKOMCTBO € TIpaUYecKUMU pefakTopamu. PacTpoBble PHUCYHKH.
Hcnonp3oBanue rpadpuyeckux MpUMHUTHBOB.

Omnepanuu pefakTUPOBaHUS rpaPuuecKux 0OBEKTOB, B TOM YHCIE HUPPOBBIX
doTorpaduii: m3MeHeHHe pasmepa, oOpe3Ka, MOBOPOT, OTPaKEeHHE, pabdoTa C
obnacTssMu (BbICNIEHHE, KOIMHUPOBAaHUE, 3aJMBKAa ILIBETOM), KOPPEKIUs IBETA,
SPKOCTU U KOHTPACTHOCTH.

Bexrtopnas rpajpuka. Co3gaHue BEKTOPHBIX PHCYHKOB BCTPOCHHBIMU
CpencTBaMM TEKCTOBOTO MPOLECCOpa WM APYIHMX Mporpamm (HpHIIOKEHH).
JloOaBiieHHE BEKTOPHBIX PUCYHKOB B JOKYMEHTHI.

MyJbTUMEAUHHBIC MIPE3eHTAIMU

[ToaroroBka MyJIbTUMEIUUHBIX Mpe3eHTanuii. Cnaiia. JlobaBneHnue Ha ciaij
TeKCTa 1 u3o0pakeHuil. Pabora ¢ HECKOIBKUMHU claliamMu.



JloOaBiieHre Ha ciaii ay IMOBU3YaJIbHBIX JaHHBIX. AHMUMAIMs. [ MnepcchUIKy.
8 KUIACC

Teopernueckne 0CHOBbI HHPOPMATHKHU

Cucrembl cCHHCICHUS

Hemno3unMoHHble W MO3MIIMOHHBIE CHUCTEMbl  CUUCIEHMs. AJ(aBur.
OcHoBanue. Pa3zsépuyTas ¢opma 3anucu uncia. [lepeBo B JECATUUHYIO CUCTEMY
YyuCell, 3aMUCAaHHBIX B IPYTUX CUCTEMAX CUUCIICHUSI.

Pumckas cucrema cuuciieHus.

JIBonuHas cucteMa cuucienus. [lepeBon menbix uncen B npenenax ot 0 go
1024 B OBOMYHYIO CHUCTEMY CUMCIIEHHUsS. BocbMepHYHasi CUCTEMa CUMCIICHUS.
[lepeBoj uKcen U3 BOCbMEPUYHOM CUCTEMBI B IBOMYHYIO U JECATUUHYIO CUCTEMBI U
obpatno. IllectHamnarepuunas cucrema cuucieHus. [lepeBox umcen wu3
HIECTHAIATEPUYHON CHCTEMBI B JIBOMYHYIO, BOCBMEPUYHYI0 U JIECATUUYHYIO
CHUCTEMBI U 00paTHO.

Apudmerrueckue onepanuu B ABOMYHON CUCTEME CUUCIICHUS.

DJIeMeHThl MATEeMATHYEeCKOM JIOTUKH

Jlormueckue BpICKa3biBaHus. Jlornueckne 3HAYEHHS  BBICKA3bIBAHUM.
DneMeHTapHble W COCTaBHbIE BbICKa3bIBaHUA. JlOorMyeckue omnepanuu: «m»
(KOHBIOHKIIMS, JIOTHYECKOE YMHOXKEHHE), «WUJN» (JAU3BIOHKIMUS, JIOTHYECKOE
CJIOXKeHue), «Hey (Jloruueckoe orpuuianue). [Ipuopurer Joruueckux ornepanuu.
OrnpeneneHue UICTUHHOCTU COCTABHOTO BBICKA3bIBaHUS, €CJIM U3BECTHBI 3HAUCHUS
MCTUHHOCTH BXOJSIIIMX B HEr0 3JIEMEHTapHBIX BbICKa3biBaHWil. Jlornmueckue
BhIpakeHus. [lpaBuiia 3amucu JIOrMYeCKMX BbIpaxkeHud. IlocTtpoenuwe TabmuIl
MCTUHHOCTH JIOTHUECKHUX BBIPAKEHUI.

Jlornueckue 37€MeHThl. 3HAKOMCTBO C JIOTUYECKMMU OCHOBAMH KOMIIBIOTEPA.

AJITOPUTMBI M IPOTPAMMMPOBAHHE

HcnoHuTe M U AJTOPUTMBI. AJITOPUTMUYECKHE KOHCTPYKIHMHA

[Tonsitue anroputma. HWcnonaHuTenu anroputmoB. AJNTOpUTM Kak IJIaH
YIPABJICHUS UCTIOTHUTEIEM.

CaoiictBa anroputma. CriocoObl 3anicy anropuTMa (CI0BECHBIN, B BUIE OJIOK-
CXEMBI, IPOrpamMmma).

Anroputmudeckue KoHCTpyKuuu. KoHcTpykuusa «cnemnoBanuey». JIMHEHHbIN
anroput™.  OrpaHUYeHHOCTh  JIMHEHWHBIX  QJITOPUTMOB:  HEBO3MO>KHOCTh
MPEAyCMOTPETh 3aBUCUMOCTb IMOCJIEIOBATEILHOCTH BBINIOJHAEMbIX JEHCTBUNA OT
HCXOJIHBIX JAHHBIX.

KoHcTpykiust «BeTBIEHUE): MOJHAS W HemodHas (opmbl. BeimonHeHne u
HEBBITIOJIHEHUE YCIIOBUSI (MCTUHHOCTh W JIOKHOCTh BbICKa3biBaHus). [Ipocteie u
COCTaBHBIE YCJIOBHUSI.



KOHCTpyKIMSl «IIOBTOPEHMS»: LUKIIBI C 3aJaHHBIM YHCIOM I[OBTOPEHHUH, C
YCJIOBHEM BBIIIOJIHEHUS, C IEPEMEHHON LIUKJIA.

Pa3zpabotka nnsi (opMambHOTO MCIIONHUTENS AJITOPUTMA, MPUBOMASILEIO K
TpeOyeMoMy pe3yJbTaTy MpU KOHKPETHBIX HCXOJIHBIX JlaHHbIX. Pa3paboTka
HECJIOKHBIX aJITOPUTMOB C HUCTIOJIb30BAHUEM IIUKIIOB U BETBJICHUN JIJIS1 yIIPABICHUS
(dbopMaIbHBIMU HCIOJHUTENSAMH, TakuMH Kak PoGort, Uepenamika, YepTExHUK.
BrinonHeHnne ajiropuTMOB BpYYHYHO M Ha KommbloTepe. CHHTAKCUYECKHE U
jgoruyeckue omuOku. OTKa3bl.

S3BIK IpOorpaMMHUpOBaAHUA

SA3pik nporpammupoBanus (Python, C++, Ilackanb, Java, C#, llkonbHbIH
AnroputmMudeckuid SA3bIK).

Cucrema mnporpaMMUpPOBAaHMS: PEJAKTOP TEKCTa MpOorpamm, TPaHCIATOP,
OTJIA/TYUK.

[lepemenHas: Tun, uMms, 3HaueHUE. Llenble, BEIIECTBEHHbIE U CHUMBOJIbHBIC
NIEPEMEHHBIE.

Omneparop mnpucBauBaHUs. ApHUPMETHUECKHE BBIPAKEHUS M TMOPSAOK HX
BbIuMclIeHHs. Onepanuu ¢ LeJIbIMU YACIaMU: HEI0YMCIEHHOE JEIEHUE, OCTATOK OT
JIETICHUS.

BerBnenus. CocTaBHbIE YCJHOBHS (3aIUCh JIOTHYECKUX BBIPAXKEHUN Ha
U3Y4aeMOM SI3bIKE IPOrpaMMHUpoBaHus). HaxoxaeHne MUHUMyMa U MaKCUMyMa U3
JBYX, TPEX W YETBIpEX yucen. PenieHue KBaJpaTHOIO YPAaBHEHHS, MUMEIOLIErO
BEILIECTBEHHBIE KOPHHU.

JuanoroBas oTiagka NOpOrpaMM: IIOLIATOBOE BBINIOJIHEHUE, IMPOCMOTP
3HAUYEHUH BEJIMYMH, OTIAJ0YHBIN BBIBOJI, BHIOOP TOUKH OCTAHOBA.

[Mukn c ycnoBueM. Anroputm EBKimMma A HaXO0XACHHUS HAWOOJBIIETO
oO1Iero AenuTeNs IBYyX HaTypajbHbIX yHcell. Pa3OueHue 3amucu HaTypajgbHOTO
4yycia B MO3UIIMOHHOM CHCTEME C OCHOBAaHWEM, MEHBIIMM WiIW paBHbIM 10, Ha
OTZIeNIbHBIE LU PHIL.

[{ukJ1 c nepeMeHHON. AJITOPUTMBI TPOBEPKU ASIIUMOCTH OAHOTO LEIOr0 YACIa
Ha JApyroe, IpOBEPKH HATYPAIbHOT'O YKCIIa Ha MPOCTOTY.

OOpaboTka CUMBOIBHBIX JaHHBIX. CUMBOJIBHBIC (CTPOKOBBIE) IMEPEMEHHEIE.
[TocumBonbHas 00padoTKa CTpOK. [1oACUET YacTOTHI MOSIBICHUS CUMBOJIA B CTPOKE.
BceTpoennsie pyHKIMM 1711 00pabOTKU CTPOK.

AHaJIM3 aJITOPUTMOB

Omnpenenenre BO3MOXHBIX PE3yJNbTaTOB pabOThl alropuT™Ma MpH JAHHOM
MHOYKECTBE BXOJHBIX JIaHHBIX, OIPEACICHUE BO3MOXKHBIX BXOJHBIX JaHHBIX,
MPUBOJAIINX K TAaHHOMY PE3YJIbTaTy.

9 KJIACC



Hu¢posass rpaMOTHOCTDH

I'mo6anbHas ceTb UHTEpHET M cTpaTeruu 0e30MacHOrO MOBeACHUs B Heil

I'mobanbHas cerp MuTepHer. [P-anpeca y3noB. CereBoe XpaHEHHUE JaHHBIX.
MeTobl UHIMBUIYATBHOTO U KOJJIEKTUBHOTO Pa3MelIeHUss HOBOW MH(GOpMALIMH B
WurepHere. bonbiimve paHHble (MHTEPHET-IAaHHbIE, B YacTHOCTH JaHHbIC
COIIMAJIBHBIX CETEH).

[Tonsitue 00 mHMOPMAIIMOHHONW 0€30MacHOCTH. YTPO3bl MHGOPMAIIMOHHON
0e3omacHoCcTH TIpU padboTe B ria00aJbHON CETU U METOJbl MPOTUBOJCHCTBUS WM.
[IpaBwia Oe3omacHOW ayTeHTU(UKAIMU. 3aluTa JUYHOM wuHGOpMaluu B
HNnrepuere. be3omnacHeie ctpareruun noseneHus B MHrepnHere. [Ipenynpexnenue
BOBJICUCHUSI B JIECTPYKTUBHbIE M KPUMHHAJIbHBIE (POPMBI CETEBOIl aKTUBHOCTU
(xubepOysuUHT, PUIIUHT U ApyTHE (HOPMBI).

Pa6oTa B vHPpOPMALIMOHHOM NPOCTPAHCTBE

Bunel nestenbHocT B IHTEpHETE, HHTEPHET-CEPBUCHI: KOMMYHUKAIIMOHHbBIE
cepBHCHl (mOYTOBasi Ciyk0a, BHUIEO-KOH(EPEHII-CBSI3b U JIPYTHE), CIPaBOYHBIC
cirykObI (KapThl, pacliiCaHus U IPYTHUE), TOUCKOBBIE CIIYKOBbI, CITy>KObI OOHOBIJICHUS
IporpaMMHOro oOecmedeHus Hu Japyrue ciayxObl. CepBUCHI TOCYIapCTBEHHBIX
yciayr. OOnauHble XpaHuiuiia JaaHHbIX. CpencTtBa COBMECTHOM pa3paboTKu
JTOKYMEHTOB (oHJaiiH-oducel). IIporpamMmmHoe oOecrieueHHe Kak BeO-CEepBUC:
OHJIATHOBBIE TEKCTOBbIE U IpaPUUECKHe PEJAKTOPbI, CPEbl Pa3pabOTKH MPOrPaMM.

TeopeTuueckne 0CHOBbI HH(POPMATHKHU

MopeanpoBaHue Kak MeTO/l O3HAHUS

Mopnenb. 3aiauu, pemaeMble ¢ MOMOIIBIO0 MojaenupoBanus. Knaccudpukanuu
Mozenel. MarepuanbHbie (HaTypHbIE) U HHPOpMalMOHHbIE Mojienu. HenpepbiBHbIE
U JuCKpeTHble Mozenu. Mmutanmonusie moaenu. Mrposbie momenu. OueHka
aIeKBaTHOCTU MO/JIEJIM MOJICTUPYEMOMY OOBEKTY U LEJSIM MOACITUPOBAHUS.

Tabnuunbie mogenu. Tabnuiia Kak npeacTaBiIeHUE OTHOIICHHUS.

ba3pl nanHbix. OTOOp B TabnMile CTPOK, YJIOBIETBOPSIOUIUX 3aJaHHOMY
YCJIOBHIO.

I'pad. Bepmmna, pebpo, myTh. OpuEHTUPOBAHHBIC M HEOPHUCHTHPOBAHHBIE
rpader. lnuna (Bec) pebpa. BecoBas marpuna rpada. JnuHa myTH MexIy
BepumiHamu rpada. [louck omrumanbHoro nmytu B rpade. HauanbHas BepiivHa
(MCTOYHMK) ¥ KOHEUHAs BeplInHa (CTOK) B OpUEHTHUPOBAHHOM Tpade. Beruuciaenue
KOJIMYECTBA MMyTEH B HANPABICHHOM allUKINYECKOM Tpade.

JepeBo. Kopens, BepmmHa (y3en), uct, pedpo (ayra) nepeBa. Beicora nepesa.
[Tonnepero. [Ipumepsl ncnonb30BaHus JiepeBbeB. [lepedop BapraHTOB C TOMOIIIBIO
JiepeBa.

[TonsiTue MaTeMaTUyecKoM Mojenu. 3ajJayd, pelmaeMble € MOMOIIbIO
MaTEMaTUYeCKOro (KOMIIBIOTEPHOI0) MoAeInpoBaHus. OTIMYre MaTeMaTHYECKOU



MOJEIM OT HAaTypHOW MOJEIM W OT CJIOBECHOrO (JIMTEPaTypHOIO) OMUCAHUS
oObeKTa.

OTarnbl KOMIIBIOTEPHOIO MOJEIMPOBAaHUA: MOCTAaHOBKA 3aJa4yM, MOCTPOCHHE
MaTEeMaTU4YeCKOM MOJIeNH, MPOTPaMMHasl peanu3alus, TECTUPOBaHUE, IIPOBEICHNE
KOMITbIOTEPHOI'O SKCIIEPUMEHTA, aHAJIU3 €r0 PE3yIbTaTOB, YTOUHEHUE MOJICIIH.

AJITOPUTMBI U TPOrPaMMHUPOBaHUE

Pa3pa6oTka aJiropuTMOB M POrpamMm

Pazouenne 3amaun Ha noxazagaur. CocTaBieHUE aIrOPUTMOB M IIPOrpamMM C
UCIIOJIb30BAHUEM BETBJICHUM, LMKIOB M BCIOMOTATENbHbIX aQJITOPUTMOB JJIf
yOpaBJIeHUs] UCTIOJIHUTeNeM PoOOT Wi ApyruMu HMCIOTHUTENSIMU, TaKUMHU Kak
UYepenamka, YepTEKHUK U IPYTUMMU.

Tabmuunbie BenmnuuHbl (MaccuBbl). OmHoMepHBIE MaccuBbl. COCTaBJICHHE U
OTJIaJIKa IPOrPAMM, PEATU3YIOIINX TUIIOBBIE aITOPUTMbI OOPAOOTKH OJTHOMEPHBIX
YHUCJIOBBIX MAaCCHBOB, HAa OJHOM M3 SI3bIKOB mporpammupoBanus (Python, C++,
[Tackansb, Java, C#, [LIkonpHbII ATropuTMHUUeCcKU SI3bIK): 3al10JIHEHUE YUCIOBOTO
MacCHBa CIIy4allHBIMH YHCJIAMH, B COOTBETCTBUU C (HOPMYJION WM MyTEM BBOJA
YHUCEN, HAXOXKJIECHUE CYMMBbI 3JEMEHTOB MAacCUBa, JIMHEHHBIA IMOUCK 3aJaHHOIO
3HAQYEHMs B MACCHUBE, MOJCYET AIIEMEHTOB MACCUBA, YJOBJIETBOPSIOIINX 3aJaHHOMY
YCJIOBHIO, HAXOXKJIEHHE€ MHUHHUMAJIBHOTO (MakKCHUMAaJIbHOTO) 3JIEMEHTa MAacCHBa.
CopTHupoBKa MaccHBa.

OOpaboTka MOTOKA JAHHBIX: BBIYMCICHHE KOJUYECTBA, CyMMbI, CPEIHErO
apu(PMETUYECKOTO, MHHHUMAJIbHOTO W MAaKCHUMAaJbHOTO 3HAYEHUS 3JIEMEHTOB
MOCJIEIOBATEIBbHOCTH, YAOBIECTBOPSIOIUX 3aJaHHOMY YCJIOBHIO.

Yupagsienue

VYnpasnenue. Curnan. O6patHas cBsi3b. [lodydeHre curuagoB oT HupPOBHIX
JAaTYMKOB (KacaHWs, pPacCTOSHMS, CBETa, 3Byka U Apyroro). Ilpumepsl
UCITI0JIb30BAHUS MPUHIIUIIA OOPATHOU CBSI3U B CUCTEMAX YIIPaBJICHUS TEXHUYECKUMU
YCTPOMCTBAMHU C MOMOIIIbIO JATYUKOB, B TOM YUCJIE B pOOOTOTEXHHUKE.

[Ipumepbl poOOTU3UPOBAHHBIX CUCTEM (CHCTEMa YNPABJICHUS JABUKEHUEM B
TPAaHCIOPTHON CHCTEME, CBAPOYHAsl JIMHUS aBTO3aBOJA, ABTOMATH3UPOBAHHOE
yOpPaBJIEHHE OTOIUIEHUEM JJOMa, ABTOHOMHAsI CUCTEMA YIPABJIECHHS TPAHCIIOPTHBIM
CPEICTBOM U JPYTUE CUCTEMBI).

HNudopmManuoHHbIE TEXHOJIOT U

DJIEKTPOHHBbIE TA0JTUIBI

[TonsiTue 06 3neKTPOHHBIX Tabaunax. TUIBI JaHHBIX B STYEHKaX 3IEKTPOHHON
Tabaunbl. PenaktupoBanue u popmarupoBanue Tadauil. BerpoenHbie GyHKIMM 1S
MOMCKAa MAaKCUMyMa, MHUHUMyMa, CYMMbl U CpeaHero apupMeTuyeckoro.
CopTHpoBKa JIlaHHBIX B BBIJEJICHHOM JuanaszoHe. lloctpoenue npuarpamm



(rucrorpamma, KpyroBas JAWarpamma, TOYedHas Juarpamma). Bwibop Tuma
JarpaMMBl.

[IpeoOpazoBanue hopmys npu kKonupoBanuu. OTHOCUTEIbHAS, A0COTIOTHAS U
CMEIIaHHas ajpecarusi.

Y cIOBHBIE BBIUMCIICHUS B AJICKTPOHHBIX Tabnuiax. CyMMHpPOBAHHE U TIOJICYET
3HAUCHUN, OTBEYAIONIMX 3aJaHHOMY YyciioBuro. OOpaboTka OOJBITNX HAOOPOB
JTaHHBIX. YHCIEHHOE MOICTTMPOBAHNE B DJICKTPOHHBIX TaOJIHIIaX.

NudopmanuoHHbIe TEXHOJOTMHA B COBPEMEHHOM 001IeCTBe

Pousib MH(GOPMAITMOHHBIX TEXHOJIOTUN B Pa3BUTUU SKOHOMHUKH MHpPA, CTPAHBI,
peruona. OTKpBITEIE 00pa30BaTEIBHBIC PECYPCHI.

[Tpodeccun, ca3anubie ¢ UHPOPMATUKONW U HHPOPMAITUOHHBIMHU TEXHOJIOTUSIMHU:
BeO-Iu3aiiHep, MPOrpaMMHUCT, pa3pabOTUMK  MOOWJIBHBIX  MPUIIOKEHHH,
TECTUPOBIIHK, APXUTEKTOP MPOTrPAMMHOTO 00ECTICUEHUS, CTICIUAIIHCT 10 aHAIHU3Y
JaHHBIX, CHCTEMHBIN aIMHHUCTPATOP.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
NHO®OPMATHUKE HA YPOBHE OCHOBHOTI'O OBIIEI'O
OBPA30OBAHUA

N3yuenne wHGOpMATHKM HA YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs
HAIpPaBJICHO Ha JOCTH)KEHHE OOYYarOIIMMHUCA JTUYHOCTHBIX, METANPEAMETHBIX U
MPEAMETHBIX PE3YyJbTaTOB OCBOCHHMSI COJEPKAHUS YUEOHOTO MpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJIbTaThl MMEIOT HANpaBICHHOCTh Ha pEIIeHHe 3ajad
BOCIHUTAHUSA, PA3BUTHA M COLHMAIM3AIMN OOYYaIOIIUXCS CPEICTBAMHU yueOHOTro
peIMeTa.

B pesynbraTte usydyeHus MHGOPMATHKM HA YpPOBHE OCHOBHOTO OOIIETO
oOpasoBanus y oOyyatouierocs 0yayT chOpMHpPOBaHbI CIEAYIONIME JIMYHOCTHBIC
pe3yibTaThl B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOE OTHOILLIEHHE K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U
HAy4YHOMY HAacJe/IMI0, MOHMMaHWe 3HauYeHUs] MHPOPMATUKU KaK HAYKH B KU3HU
COBPEMEHHOr0 OOIIEeCTBa, BJIAJICHUE JOCTOBEPHON HMH(pOpMaLUe O MepesoBbIX
MHUPOBBIX M OTEUECTBEHHBIX JOCTHXKEHHSIX B o0sacTé UHPOPMATUKUA U
UH(GOPMAIIMOHHBIX TEXHOJOTHM, 3aWHTEPECOBAHHOCTh B HAayYHBIX 3HAHHUIX O
uudpoBoil TpaHchopMaUU COBPEMEHHOTO OOIIECTBA;

2) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OpUEHTALIUs HA MOPAJIbHBIE IEHHOCTH U HOPMbI B CUTYAIIMSIX HPABCTBEHHOTO
BbIOOpPA, TOTOBHOCTH OLIEHWBATH CBOE MOBEACHHUE M MOCTYIKH, a TAaKXKE MMOBEACHHE
Y TIOCTYTIKU APYTUX JIIOJEH C MO3ULIMH HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM
OCO3HAHUSl TOCJIEJACTBUNA TMOCTYNKOB, AaKTUBHOE HENPUITHE aCOLUAIbHBIX
MOCTYIIKOB, B TOM uHciie B IHTepHeTe;

3) rpa:KIaHCKOr0 BOCIIMTAHUS:

IPEACTABICHHE O COLMAIBHBIX HOpPMax M MPaBUIAX MEXIMYHOCTHBIX
OTHOIICHU! B KOJIJIEKTUBE, B TOM UHCJIE B COIIMAIBHBIX COOOIIECTBAX, COOIIOACHNE
npaBuil 0€30M1aCHOCTH, B TOM YHCIIE HABBIKOB 0€30MacHOTr0 MOBE/ICHUS B UHTEPHET-
cpelne, FOTOBHOCTh K pa3HOOOPa3HO COBMECTHOM ESITEIbBHOCTHU MPHU BBITIOJHEHUN
y4eOHBIX, MMO3HABATEIbHBIX 33/1a4, CO3JaHUM Y4eOHBIX IMPOEKTOB, CTPEMIICHUE K
B3aMMOIMOHMMAHUIO U B3aUMOIIOMOIIM B IpOIEcCe ITONW y4eOHOM AesITeNbHOCTH,
TOTOBHOCTb OIIEHUBATH CBOE MOBEICHHUE U TTOCTYIKH CBOMX TOBAPHUIIEH C MO3ULIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHUI MOCTYIIKOB;

4) HeHHOCTEed HAYYHOTI' 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUECKUX TMPENICTaBIeHU 00 uHbOpMaIuwy,
UH(POPMAITMOHHBIX npoueccax " UH(POPMALIMOHHBIX TEXHOJIOTUSIX,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M OOIECTBEHHOU



MPAKTUKU U COCTABIIAIOIINX 0a30BYI0 OCHOBY JIJIsl HOHUMAaHUS CYIIIHOCTH HayYHOU
KapTUHBI MUPA;

UHTEpeC K OOYUYEHHIO U TO3HAHUIO, JTI0003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMO00pa30BaHHUIO, OCO3HAHHOMY BBIOOpPY HAIMpPaBICHHOCTH U
YPOBHSI 00yUY€HHUs B JlajbHEHIIIEM;

OBJIQJICHUE OCHOBHBIMM HAaBBIKAMHM MCCIIEIOBATEIBCKON JI€SITEIIBHOCTH,
YCTAaHOBKA HA OCMBICJICHHE ONbITA, HAOMIOACHMUN, MOCTYNKOB U CTPEMJICHHE
COBEpPUICHCTBOBaTh NYyTH JOCTWKEHHUS MHIAUBHUIYAJbHOIO W KOJUIEKTHBHOIO
OJiaronostyuus;

c(hOpMUPOBAHHOCTh MH(POPMALIMOHHON KYJbTYpbl, B TOM YHCIJI€ HaBBIKOB
CaMOCTOSITENIbHOM paboThl ¢ y4eOHBIMU TEKCTaMH, CIPaBOYHOM JIUTEpaTypOM,
pa3zHOOOpa3HBIMU CPEICTBAaMU MH(GOPMAIIMOHHBIX TEXHOJOTHUH, a TaKKe yMEHHS
CaMOCTOSITEJIbHO OTPEENATh eI CBOEro 00y4YeHus, CTaBUTh U (POPMYJIHPOBATH
JUIsl ce0si HOBBIE 3aaud B yu€Oe M IO3HABATENbHOW JESITENIbHOCTH, pa3BUBATH
MOTHUBBI 1 HHTEPECHI CBOEH IMO3HABATEIBHON JEATEIbHOCTH;

S) dpopmupoBaHus KYJbTYPHI 310POBb:

OCO3HAHUE LIEHHOCTH XU3HH, OTBETCTBEHHOE OTHOLIEHUE K CBOEMY 3/I0POBBIO,
yCTaHOBKa Ha 3/I0pPOBBIA 00pa3 U3HM, B TOM YHUCJIE W 3a CYET OCBOCHUS U
coOroieHust TpeOoBaHU 0€30MacHOM IKCILTYaTallMK CPEICTB MHOOPMAITMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

6) TPy10BOTr0 BOCIIUTAHUS:

UHTEpPEC K MPAKTUYECKOMY H3y4YeHHI0 mpodeccuid U Tpyda B cdepax
npodeccuoHaNTbHON NEATEIIbHOCTH, CBSI3aHHBIX c uH(}OpPMATUKOMH,
IPOrpaMMHUPOBAHUEM W HH(POPMALMOHHBIMU TEXHOJIOTMSIMU, OCHOBaHHBIMH Ha
JOCTHKEHUSIX HAyKH MHPOPMATHKU M HAYYHO-TEXHUYECKOIO MTPOrpecca;

OCO3HAHHBIM BBHIOOP M  MOCTPOCHHE HWHAMBUAYAIbHOM  TPAEKTOPUU
00pa3oBaHMs U )KM3HEHHBIX TUIAHOB C YYETOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB
U TIOTPEOHOCTE;

7) 3K0JIOrH4€CKOro BOCIIMTAHMSA:

OCO3HaHHE TJI00ATBHOTO XapaKTepa SKOJIOTMYECKHUX MpoOjeM W MyTed X
pelieHusi, B TOM 4YHCIE€ C Y4YETOM BO3MOXXHOCTEH HMH(POPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI;

8) amanranum o0yuyaouerocss K M3MEHAIOUMCH YCJIOBHSAM COLMAILHOM
U IPMPOJHOM Cpeabl:

OCBOEHHE OOYYalOIIMMHCS COLIMATIBLHOTO OIbITa, OCHOBHBIX COIMAIbHBIX
poJieil, COOTBETCTBYIOIMX BEAYIIEH NESITEIBHOCTH BO3pAacTa, HOPM M MPABUI
00I11IECTBEHHOI'O MOBE/IEHU, (POPM COIMANBbHON KU3HH B TPyIIax U coOOIIecTBax,

B TOM YUCJIE CYIIECTBYIOIIUX B BUPTYaJIbHOM IIPOCTPAHCTBE.
METANIPEIMETHBIE PE3YJIBTATBI



MertanpenmeTHble pe3ysbTaThl OCBOCHHS MNPOrpaMMbl MO HH(OpPMAaTHKe
OTpaXaroT  OBJIAJCHUE  YHHUBEPCAJIbHBIMH  Y4EOHBIMH  JACUCTBUAMH  —
ITI03HABATEJIbHBIMA, KOMMYHUKATUBHBIMH, PETYJIATUBHBIMU.

IMo3naBaTe/ibHbIe YHUBEPCAIbHbBIE YUeOHbIE /1eiicTBUS

ba3oBble J1ornyeckue 1eicTBus:

yMEHUE ONpeNeNsTh IMOHATUSA, CO3[aBaThb OO0O0OIIEHUs, YCTaHABIUBATH
aHaJIOTUH, KIAaCCU(PUIIUPOBATH, CAMOCTOSITEIbHO BEIOMPATh OCHOBAHUS U KPUTEPUU
Ul KJaccu(ukanuu, ycTaHaBIMBAaTh NMPUYUHHO-CIEICTBEHHBIE CBS3U, CTPOUTH
JIOTUYECKUE PACCYXKIACHUS, JIeTIaTh YMO3AKIIOUCHUS (MHIYKTUBHBIC, JICTyKTUBHBIC
Y TI0 aHAJIOTUH) U BBIBOJIBL;

yMEHHUE CO03/1aBaTh, NMPUMEHSATh U NPEOOPa3OBBIBATH 3HAKU M CHUMBOJIBIL,
MOJIEJIA U CXEMBI ISl pelIeHUs] yueOHBIX U TO3HABATENbHBIX 33/1a4;

CaMOCTOSITEJIbHO BBIOMpATh CIOCOO perieHus yueOHOW 3amaun (CpaBHHBATh
HECKOJIbKO BAapHAHTOB PEIICHHS, BBHIOMPATh HaWOoOJIee TOIXOIAMUNA C yIETOM
CaMOCTOSITEJIEHO BBIICJIEHHBIX KPUTEPHUEB).

Bba3oBnle ucciiegoBarebLcKue 1eHCTBUA:

bopMyIMpOoBaTh BOMPOCH, (UKCUPYIOIIKME pPa3pblB MEXIY pEabHbIM U
JKEJIaTeIbHBIM COCTOSIHHEM CHTYalluu, 00bEKTa, U CAMOCTOSTEIPHO yCTaHABINBATh
MCKOMOE U JIAaHHOE;

OIICHUBATh Ha MPUMEHUMOCTh U JJOCTOBEPHOCTh MHPOPMAILIKIO, TTOJTYUEHHYIO
B XOJI€ UCCJIEI0BAHMS;

MIPOTHO3UPOBATh BO3MOXKHOE JasIbHEMIlee pa3BUTHE MPOIIECCOB, COOBITHI U
WX TOCTEACTBUSl B QHAJOTUYHBIX WJIM CXOJIHBIX CHUTYaIlUsAX, a TAKKE BBIJIBUTATh
MPEANOI0KEHUS 00 X PA3BUTHH B HOBBIX YCIIOBHUSX M KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIIATh JeUUUT WH(OpMAIUU, NAHHBIX, HEOOXOAUMBIX JI PEUICHUS
MOCTaBJICHHOM 3aJauH;

MPUMEHSTh PA3JIUYHBIE METOJIbI, MHCTPYMEHTHI U 3aIlpPOCHl MPHU TOUCKE U
otObope WH(POPMAIUA WU JAHHBIX M3 HCTOYHUKOB C YYETOM MPEIIOKCHHOU
y4eOHOM 3a/1a4M 1 3aIaHHBIX KPUTEPUEB;

BBIOMpATh, aAHAJIU3UPOBATH, CHUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
uHGOPMAITUIO PA3TUYHBIX BUIOB U (JOPM MIPEACTABICHHUS,;

CaMOCTOSITEIbHO  BHIOWpAaTh  ONTUMaJbHYI0  (HOpMy  MpeAcTaBICHUS
uHOpMaAIMU U WUIIOCTPUPOBATh pEIIaeMble 3aJayl HECJIOKHBIMU CXEMaMH,
JuarpaMMamu, MHOU rpaduKoil 1 uX KOMOMHAIUSAMU;

OIICHMBATh HAAEKHOCTh HMHPOPMALMU MO KPUTEPHUSM, MPEIJI0KEHHBIM
yUHUTENIEM UIH CHOPMYITUPOBAHHBIM CAMOCTOSITEIILHO;

3¢ (EeKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATH HH(POPMAIIHIO.



KoMMyHMKaTHBHbIE YHUBeEPCAJbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

COTIOCTABIIATh CBOM CYXJICHHS C CYXKIECHUSMHU JIPYTUX YYACTHUKOB UAJIOTa,
00HapY>KUBATh Pa3InuMe U CXOACTBO MO3UIIMM;

MyOJIMYHO TIPEACTABIATh PE3YJIbTAThl BHITIOJHEHHOTO OIbITA (IKCIIEPUMEHTA,
UCCIIEIOBAHUS], IPOEKTA);

CaMOCTOSITEIbHO  BBIOMpaTh (opmMaT BBICTYIUIGHHS C Y4€TOM 3ajad
Mpe3eHTAIlMd U OCOOCHHOCTEH ayJAMTOPUU U B COOTBETCTBUU C HUM COCTaBJISATH
YCTHBIE U TUCbMEHHBIE TEKCTHI C UCIIOIB30BAHUEM WILTIOCTPATUBHBIX MaTEPUAJIOB.

CoBMmecTHasI 1eITEJIBHOCTD (COTPYIHUYECTBO):

MOHMUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYAJIHHON
paboThl TpHU peNIeHUU KOHKPETHOW NPOOJIEeMBbI, B TOM YHCJIE TPU CO3IaHUU
WH()OPMAITMOHHOTO TIPOJIYKTA;

MPUHUMATh 11€JIb COBMECTHOM HMH(POPMAIMOHHON NESITEIHLHOCTH MO CcOOpYy,
obpabotke, mepemade, dopManuzanuu WHPOpPMAIUK, KOJJIEKTUBHO CTPOUTH
JEUCTBUS TI0 €€ OCTIKCHHIO: PaCIPEAeiaTh PO, JOTOBAPUBATHCSA, O0CYKIaTh
MIPOIIECC U PE3YIHTAT COBMECTHON PabOTHI;

BBITIOJTHSATH CBOKO YacTh paboThl ¢ MH(opMarued uiaum MH(QOPMAIMOHHBIM
MPOJYKTOM, JOCTHTas Ka4eCTBEHHOTO pe3yjbTaTra MO0 CBOEMY HAIpaBJIEHUIO U
KOOPJIMHUPYS CBOM JICUCTBHS C IPYTUMHU WICHAMH KOMAaH/IbI;

OIICHMBATh KA4€CTBO CBOETO BKJIaAa B 00U HH(DOPMAITMOHHBINA MPOIYKT 10
KPUTEPUSIM, CAMOCTOSATEIIBHO C(hOPMYJIUPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUS;

CpaBHMBAThb PE3yJbTaThl C HCXOAHOM 3aJadyel W BKJIAJ KaXJOro 4YieHa
KOMaH/Jbl B JIOCTHI)KEHHE PE3yJbTaTOB, pa3AcisiTh cpepy OTBETCTBEHHOCTH U
MPOSIBIISITH TOTOBHOCTD K MPEIOCTABICHUIO OTUETA TIEPE/T TPYIIION.

PeryJsiTUBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE eiicTBUS

Camoopranusanus:

BBISIBIISAITh B JKM3HEHHBIX M YYEOHBIX CHUTyaIUsX MpoOJeMbl, TpeOyromue
peleHus;

OPHUEHTHPOBATHCS B PA3IMYHBIX [MOAXOJaX K TPHUHATHIO pEHICHHA
(MHIWBUIYabHOE MIPUHSITHE PEIICHUH, MPUHSATHE PEIICHUIA B TPYTIIIE);

CaMOCTOSITENIbHO COCTaBIISITh AJNTOPUTM PELICHHS 3aJadyd (WM ero 4acTh),
BBEIOMPATH CIOCOO perieHust yueOHOU 3aa4u ¢ YYETOM HUMEIOIINXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHpPOBaTh IMpeljaraeMbie BapUaHTHI
pEUIEHN;

COCTaBIISAITh TUIAH ACWCTBHMI (TUIaH peanu3allid HaMEUeHHOTO alropuTMa
peIIeHus ), KOPPEKTUPOBATH MPE/IJIOKEHHBIN aJTOPUTM € YUETOM TTOJTyYCHHS HOBBIX
3HaHUU 00 U3y4aeMOM OOBEKTE;



7enatb BbIOOpP B YCIOBUAX NPOTHBOpEUYMBONM uHGopManuu U OpaThb
OTBETCTBEHHOCTb 32 PELICHHE.

CamokoHTpOJIb (peduiexkcus):

BJIaJIETh CIIOCOOAMHU CAMOKOHTPOJIS,, CAMOMOTHBALIUU U pedIIeKCUu;

JlaBaTh OLIEHKY CUTYyalllu U MpeJyiaraTh IUIaH €€ U3MEHEHUS;

YUUTHIBaTh KOHTEKCT U MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh
OpU pelIeHUH YydeOHOW 3a7aud, aJanTHpOBaTh pEIIEHHE K MEHSIOIUMCS
00CTOSTEIBCTBAM;

OOBSICHATh ~ MPUYUHBI  JOCTIDKEHUS  (HEAOCTIDKEHHS)  pe3yJbTaToB
MH(POPMALIMOHHOH JEATeNbHOCTH, JaBaTh OLEHKY NMPHOOPETEHHOMY ONBITY, YMETh
HAXOJHTh IMO3UTUBHOE B MMPOU3OIIECAIICH CUTYaINH;

BHOCHTb KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTEIBCTB,
U3MEHHBIINXCS CUTYAIMH, yCTAHOBICHHBIX OIIMOOK, BOSHUKIIUX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBHE PE3YJIbTaTa L€ U YCIOBUSM.

IMONMOHAIbHbIN UHTE/JIEKT:

CTaBUTh ce0s1 HA MECTO JIPYroro 4eloBeKa, TOHUMATh MOTHUBHI U HAMEPEHUS
JPyroro.

IIpunsiTue cedst M APyrux:

0CO3HaBaTh HEBO3MOKHOCTh KOHTPOJUPOBATh BCE BOKPYT JAXKE B yCIOBUAX
OTKPBITOTO JIOCTYyMA K JII0OBIM 00bEMaM HHGOpMaIUH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K konmy oOydenuss B 7 kjacce y oOydaromierocs OyayT copMUpOBaHBI
CIICYIOIINE YMCHHUS:

MOSICHSITh Ha TIPUMEPAX CMBICI MOHATHHA «HHPOPMAIUI, «MH(DOPMAITMOHHBIN
nporeccy, «o0paboTka HHPOpMAIUNY, «XpaHeHHEe HHopMalMny», «Iepeaada
uHbOpMaIuny;

KOAMPOBaTh M JIEKOAUPOBATH COOOIIEHUS IO 3aJaHHBIM IpaBUIIaAM,
JIEMOHCTPHPOBATh MOHUMaHNE OCHOBHBIX MPHUHIIMIIOB KOAUPOBaHUs WH(OpMarmm
Pa3IMYHON MPUPOBI (TEKCTOBOM, rpadpuueckom, ayamo);

CpaBHHMBaTh JJIMHBI COOOILEHWH, 3aMHMCAaHHBIX B pa3jIHYHbIX ai(daBUTaXx,
ONEepUpPOBaTh E€AMHULIAMU H3MEpEeHHs] HH(POPMAIMOHHOTO 00BbEMa U CKOPOCTU
nepeayn JaHHBIX;

OIICHWBATh W CPAaBHUBATh pPa3Mepbl TEKCTOBBIX, TpadUUECKUX, 3BYKOBBIX
GbaiisioB u Buaco(anion;

OPUBOJUTH TPUMEPHl COBPEMEHHBIX YCTPOWCTB XpaHEHUS U TNepeaadu
uH(bOpMaIlu, CPAaBHUBATH UX KOJMUYECTBEHHBIC XapaKTEPUCTHKY;

BBIJICTISITh OCHOBHBIE ATalbl B UCTOPUH U MOHUMATh TEHJACHIIMU Pa3BUTHUSA
KOMIIBIOTEPOB U IPOrPAMMHOTO 00ECTICUeHUS;



MOJIy4aTh U UCIOJB30BaTh MH(OPMALIHIO O XapaKTEPUCTHKAX MEPCOHATIBLHOTO
KOMITBIOTEPA M €ro OCHOBHBIX 3JIEMEHTax (MpoLEeccop, ONEepaTHBHAs NaMSATh,
JOJITOBPEMEHHAs IaMsATh, yCTPOMCTBA BBOJA-BbIBO/A);

COOTHOCHUTbh XApaKTEPUCTUKU KOMIBIOTEPA € 3aJadaMM, PEIIaeMbIMH C €ro
OMOUIBIO;

OpUEHTHPOBATHCS B HEPAPXUUYECKOW CTPyKType (ailioBoil CHUCTEMBI
(3amuchIBaTh ToOJHOEe WM (haiima (kataiora), TMyTh K (daimy (Karamory) Io
UMEIOLIEMYCSl ONMCAaHMIO (alIOBON CTPYKTYpbl HEKOTOPOIro MH(GOPMALMOHHOIO
HOCHUTEJIA);

pabotath ¢ (ailllIoBOMl CUCTEMOM NEPCOHAIBHOIO KOMIIBIOTEpPA C
UCIOJIb30BaHuEM Tpadudeckoro uHTepdeiica, a UMEHHO: CO37aBaTh, KOMKUPOBATD,
nepeMenaTb, IepeuMeHOBBIBATh, YAAIATh U APXUBUPOBATH (Daiiibl U KaTaJlorH,
UCIIOJIb30BaTh aHTUBUPYCHYIO IPOTPAMMY;

IPEJCTaBIISATh PE3YJIbTaThl CBOEH IEATEIBHOCTU B BUJE CTPYKTYPHUPOBAHHBIX
WUTFOCTPUPOBAHHBIX JJOKYMEHTOB, MYJbTUMEIUNHBIX TPE3CHTALIN;

uckatb uHpopmaiuio B lHTepHere (B TOM uucIie, MO KIIYEBBIM CIIOBaM, MO
U300paKeHHI0), KPUTHUECKH OTHOCUTHCS K HaWACHHON MH(Opmanmu, oco3HaBas
OMACHOCTh JUISl JIMYHOCTM M  OOIECTBAa PACIpOCTPAaHEHUs] BPEIOHOCHOU
UH(pOpMaIH, B TOM YHUCIIE SKCTPEMUCTCKOTO U TEPPOPUCTUUECKOTO XapaKTepa;

MOHUMATh CTPYKTYPY aJIpECOB BEO-peCypCoB;

UCITIOJIb30BaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHUKAIUI;

coOnronarh TpeOoBaHUSI OE30MAaCHOM SKCILTyaTallud TEXHUYECKUX CPENCTB
UHPOPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX TEXHOJIOTUH, COOJII0JaTh CETEBOU
ATUKET, 0a30Bble HOPMBbI HMH(OPMALMOHHOW ASTHUKM W NpaBa INpu padoTe ¢
IPUIIOKEHUSIMU Ha JMIOOBIX ycTpoicTBax u B MHTepHere, BbIOMpaTh Oe30macHbIe
CTpaTeruy MOBEJAEHUS B CETH;

OPUMEHATh METOAbl NPO(UIAKTUKA HETaTMBHOIO BIIMSHUSA  CPEJACTB
MH(POPMALIMOHHBIX 1 KOMMYHUKALIMOHHBIX TEXHOJIOTUH HA 3JJ0POBbHE M10JIb30BATEIS.

K konmy oOydyenuss B 8 kjacce y oOydaromerocs OyayT copMUpPOBaHBI
CJIeIyIOIIe YMEHUS:

NOSICHATH HA MPUMEpaX pa3Inuus MEX1Y MO3UIIMOHHBIMU U HETTO3UIIMOHHBIMU
CHUCTEMaMU CUUCIICHUS,

3alMChIBaTh W CpaBHUBATh MHenble yuciaa oT 0 nmo 1024 B pazmmyHbIX
MO3UIIMOHHBIX CHCTEMaxX CyuciaeHus (C ocHoBaHUAMHU 2, 8, 16), BBINOIHATH
apu(pMeTHYeCKre ONepaluy HaJl HUMU;

pPacKpbIBaTh CMBICH TOHSTUM «BBICKA3bIBAHUEY», «JIOTUYECKAsl OIeparus,
«JIOTUYECKOE BBIPAKEHUEY;

3aMUCHIBATh JIOTUYECKUE BBIPAXKEHUSI C HCMOJb30BAHUEM JIU3BIOHKIINH,
KOHBIOHKIIMM W OTPULIAHUS, OMPENENsATh MCTUHHOCTh JOTHYECKUX BBIPAKECHUM,



€CJIM U3BECTHBI 3HAYEHUS] UCTUHHOCTU BXOJSIIUX B HETO MEPEMEHHBIX, CTPOUTH
TaOHIIBI UICTUHHOCTH JIJISI IOTUYECKUX BBIPAKEHU;

PaCKpBhIBATh CMBICI MOHATHU «HUCIOJIHUTEINbY, «AJITOPUTM», «IPOTrPaMmay,
MOHUMAs PA3HUILY MEXY YIOTPEOJICHUEM 3TUX TEPMHUHOB B OOBIJICHHON pedn U B
nHpopmaTuke;

OTIMCHIBATh AJITOPUTM PEIICHUS 3a]]a4H Pa3TUIHBIMUA CITIOCO0AMHU, B TOM YHCIIE
B BHUE OJIOK-CXEMBL;

COCTaBJIATh, BBIIIOJHATH BPYUYHYIO M HA KOMITBIOTEPE HECIOKHBIE AIITOPUTMBI
C UCIIOJIb30BAHUEM BETBJICHUI U LIUKJIOB JJIs1 yIIPABJIEHUS UCTIOJHUTEISIMU, TAKUMHA
kak PoboT, Uepenarnika, UepTéxHUK;

UCIIOJIb30BaTh KOHCTAHThI U TEPEMEHHBIE PA3TUYHBIX TUIMOB (YUCIOBBIX,
JIOTUYECKUX, CUMBOJIbHBIX), & TAKXKE COAEPKAINE UX BBIPAKEHUS, UCIOJIb30BAThH
onepaTop MpUCBAUBaHMS;

UCII0JIb30BaTh IIPU pa3pabOTKe MPOrpaMMm JIOTHUECKUE 3HAYEHUS, OTIepallui U
BBIPAKCHUS C HUMU,

AHAJIM3UPOBATH NPEIIOKEHHBIE AIITOPUTMBI, B TOM YUCJIE ONPEAEIATh, KAKHAE
pe3yJIbTaThl BO3MOXHBI [PH 33JJAHHOM MHOKECTBE UCXOHBIX 3HAUYCHUM;

co3laBaTh M OTJ@XHBATh MPOrpaMMbl Ha  OJHOM W3  SA3bIKOB
nporpammupoBanus  (Python, C++, [Ilackanmp, Java, C#, IIkonbHbIl
AnropuTMUYEeCKU SI3BIK), pEATM3YIONMIUE HECIOXKHBIE aITOPUTMBI O00pPabOTKH
YHCJIOBBIX JAaHHBIX C HCIOJIB30BAHHEM LHUKJIOB W BETBICHUWA, B TOM YHCIE
peanu3yronme MpoBepKy IEIMMOCTA OJHOTO ILIEJIOr0 YHCIA Ha JAPYroe, MpOBEPKY
HATypaJIbHOTO YKCJIa HA IPOCTOTY, BbIACIECHUS IU(P U3 HATYPAIBHOTO YUCIIA.

K konmy oOydenuss B 9 kyacce y oOydaromerocs OyayT copMUpPOBaHBI
CJeIyIOIIe YMEHUS:

pa3OuBaTh 3aJaud Ha MOJ33Ja4l, COCTAaBJIATh, BBINOJIHATH BPYYHYIO M Ha
KOMITBIOTEPE HECJIOXKHBIC AJITOPUTMBI C HCIIOJIb30BAHUEM BETBJICHHM, ITUKIIOB U
BCIIOMOTATENILHBIX QJITOPUTMOB [IJISl YIPABJICHHSI UCIOJHUTEISIMUA, TaKUMHU Kak
Po6ot, Uepenarika, UepTExHUK;

COCTaBJISITh M OTJIAXUBATH MPOTPAMMBbI, PEaTU3YIOIIME TUIIOBbIE AJITOPUTMBbI
00pabOTKM YHCIOBBIX MOCIEIOBATEIBHOCTEH WM OJHOMEPHBIX YHUCIOBBIX
MacCHBOB (TTIOMCK MAaKCUMYMOB, MUHUMYMOB, CYMMBI HJIA KOJTMYECTBA SJICMEHTOB C
3aJIaHHBIMU CBOWCTBaMH) Ha OJTHOM M3 SI3BIKOB MporpammupoBanus (Python, C++,
[Tackansw, Java, C#, llIxonpHBIN ATropuTMudecKkuii SA3bIK);

pPacKpbIBaTh CMBICI TOHATHH «MOJIEbY, «MOJEIUPOBAHUE», OMPENEIsATh
BUJIbI MOJIEJEH, OLEHUBATH aJIEKBAaTHOCTb MOJEIH MOJCIUPYEMOMY OOBEKTY U
IEJISIM MOJICTTUPOBAHMS;

WCIIOJIB30BaTh Tpadbl W JEPEBbsl I MOJCIHPOBAHUS CHCTEM CETEBOU U
HepapXUUECKON CTPYKTYPbI, HAXOAUTh KpaTyaliliuii myTh B rpade;



BbIOMpaTh CIOCOO MPEACTaBICHHUS JAaHHBIX B COOTBETCTBHH C MOCTABICHHON
3ajavyeid  (TabnMibl, CXeMmbl, TpaduKH, [AMarpaMMbl) C HCIOJIb30BAHUEM
COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEACTB 00paOOTKH TaHHBIX;

UCIIOJIb30BaTh  AJIEKTPOHHbIE TaOMUUBl Uil  OOpaOOTKM, aHamu3a U
BU3YaJIM3al[M1 YUCIIOBBIX JAHHBIX, B TOM YHCJIE C BBIACIICHUEM JUuana3oHa TabJIuIbl
Y YIIOPSAA0YMBAHUEM (COPTHPOBKOM) €r0 AIIEMEHTOB;

CO3/1aBaTh U MPUMEHATH B 3JIEKTPOHHBIX Ta0IHIax (HOPMYIIbI Ui pacyEToB C
UCIIOJIb30BAaHUEM BCTPOEHHBIX apudmerndyeckux (QyHKUMA (CyMMHpOBaHHE H
N0JICYET 3HAUEHUH, OTBEYAIOIINX 33JaHHOMY YCIIOBHUIO, CpeJlHEE apu(PMETUYECKOE,
HNOUCK MAaKCUMaJbHOIO U MUHUMAJIBHOTO 3HaU€HUs1 ), A0COJIFOTHOM, OTHOCUTEIILHOM,
CMEILIaHHOW aJIpecaluy;

UCIIOJIb30BaTh 3JIEKTPOHHBIE TAONULBI ISl YUCICHHOTO MOJEIHMPOBAHUS B
IPOCTBIX 337a4ax U3 pa3HbIX yUYEOHBIX PEAMETOB;

UCIOJIb30BaTh  COBPEMEHHBIE  HMHTEPHET-CEPBUCHI (B TOM  YHUCIE
KOMMYHHKAIIIOHHBIE CEpPBUCHI, OOJIayHble XpaHWJIHUINA JAHHBIX, OHJIAIH-
nporpaMMbl  (TEKCTOBBIE M Tpauueckue pemakTopbl, cpenbl pa3paboTKu)) B
y4eOHOM ¥ TIOBCETHEBHOM JIEATEILHOCTH;

OPUBOJUTH IPUMEPBl HCIIOJIB30BAHMUSI TE€OMH(POPMALMOHHBIX CEPBUCOB,
CEPBHMCOB TOCYIAapPCTBEHHBIX YCIyT, OOpa3oBaTeNbHBIX CEpBUCOB lIHTEepHETa B
y4eOHOM ¥ TIOBCETHEBHOM JIEATEILHOCTH;

MCITOJIB30BATh PA3JIMYHBIE CPEICTBA 3aIUUTHI OT BPEAOHOCHOT'O IPOTPAMMHOT0
o0ecrnievueHus], 3alUIaTh IEPCOHAIbHYI0 HH(OPMALIMIO OT HECAHKLIMOHUPOBAHHOTO
J0CTyNa U €ro NociaeCTBUN (pa3IilallleHtsl, HIOJMEHBI, YTPAThl JAHHBIX) C YUETOM
OCHOBHBIX  TEXHOJOTMYECKUX M  COLMAIBHO-IICUXOJOTMYECKUX  aCIEKTOB
UCIONb30BaHusl cetu HHTepHeT (ceTeBas aHOHUMHOCTb, LU(POBON cren,
ayTEHTHYHOCTh CyOBEKTOB U PECYPCOB, OMTACHOCTh BPEAOHOCHOI'0 KO/A);

pacrno3HaBaTh HOMBITKU U MPEAYIPEKAATh BOBICUEHHE CEOS U OKPY KAFOIINUX
B JECTPYKTUBHBIE U KPUMHHAJIbHbIE (DOPMBI CETEBOW AKTUBHOCTH (B TOM YHCIIE
KUOepOyIJIITUHT, (PUIIHHT).
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2.1

ANropuTMHUYECKHE KOHCTPYKIIUU
2.2 S13BIK IpOrpaMMHUpPOBAHUS
2.3 AHanu3 anropuTMoB

Hroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

KoandyecTBo yacosB

Bcero

12

10

21

34

KonTpoJsbHbIe
padoThI

IIpakTHYeckue
padoThI

JyieKTpoHHBbIe (LM pOoBbIE)
o0pa3oBaTe/bHbIE pecypchl

https://m.edsoo.ru/W6F7NOL7U
https://m.edso0o.ru/K9A902D8I

https://m.edsoo.ru/Q1EIH7L6N

https://m.edsoo.ru/P6WS5T2Y 8L
https://m.edsoo.ru/L8J4Y9DEW

https://m.edsoo.ru/Q4W6WS5TO0S



https://m.edsoo.ru/W6F7N0L7U
https://m.edsoo.ru/K9A9O2D8I
https://m.edsoo.ru/Q1E1H7L6N
https://m.edsoo.ru/P6W5T2Y8L
https://m.edsoo.ru/L8J4Y9D8W
https://m.edsoo.ru/Q4W6W5T0S

9 KUIIACC

HaumeHoBaHue pa3iesioB U TeM
Ne i/m
NporpamMmbl

Paznea 1. [lu¢gpoBasi rpaMOTHOCTH

I'mo6anpHas ceth IHTEpHET 1
1.1 cTpareruu 0€301acHOTO MOBEACHUS B
HeH

12 Pabota B nH(pOpMaALIMOHHOM
' IPOCTPAHCTBE

Hroro no pazneny

Pasnen 2. Teopernyeckue 0CHOBbI HH(POPMATUKH

2.1 MopenupoBaHue Kak METOJ ITO3HAHUS
Hroro no pazneny

Paznen 3. AnroputMbl 1 NporpaMMupoOBaHue
3.1 Pa3zpaboTka anropuTMOB U TIporpamMm

3.2 VYnpasienue
Hroro no pazneny

Pasnen 4. UndpopManmoHHbIE TEXHOJTOTHH
4.1 DNEeKTPOHHBIC TAOTHUIIBI

47 NudopmaninoHHbIe TEXHOIOTUH B
' COBPEMEHHOM OOIIECTBE

Hroro no pazneny

KoanuecTBO 4acoB

KonTtpoabHsbie

Bcero
padoThI

10

11

IIpakTH4eckue

padoTshI

daekTpoHHbIe (UU(POBHIE)
o0pa3oBaTejbHbIE pecypchl

https://m.edsoo.ru/EOW9P8PIT

https://m.edsoo.ru/T9F1P0B5J

https://m.edsoo.ru/Z6U1E1C7Z

https://m.eds0o.ru/Q10609M7G
https://m.edsoo.ru/T7T1T504L

https://m.edsoo.ru/R9IG6ISM6A

https://m.edsoo.ru/J3S112W5V



https://m.edsoo.ru/E0W9P8P9T
https://m.edsoo.ru/T9F1P0B5J
https://m.edsoo.ru/Z6U1E1C7Z
https://m.edsoo.ru/Q1O6O9M7G
https://m.edsoo.ru/T7T1T5O4L
https://m.edsoo.ru/R9G6I5M6A
https://m.edsoo.ru/J3S1I2W5V

PesepBHOE Bpems 1 https://m.edsoo.ru/Y6B2M1A2M

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34 2 0


https://m.edsoo.ru/Y6B2M1A2M

IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
Ne
w/n Tema ypoka

KomMmnbrotep — yHUBEpcabHOE
BBIYHUCITUTENILHOE YCTPOUCTBO,
paboTaroliee mo mporpamme.
TexHuka 0e30macHOCTH U
npaBujia paboOThI HA
KOMITbIOTEpE

Hcropus 1 cOBpeMEHHbIE
TEHJICHLIUY pa3BUTHUS
KOMIIBIOTEPOB

[Tporpammuoe obecnieueHue
komrbtoTepa. [IpaBoBast oxpana
IIpOrpamMM U JaHHBIX

daitne! 1 manku. OCHOBHEIE
orepauuu ¢ (hainamu u
anKaMmu

ApxuBanus 1aHHBIX.
Hcnonb3zoBanue nporpamm-
apXHUBaTOPOB

KomMmnbrotepHsie BUPYCHI U
aHTUBUPYCHBIE IPOTPAMMBI
Komnrerorepnsie cetu. ITonck
uHpopmanuu B cetu MIHTEepHET

KoanuecTBO 4acoB

KonTtpoabHsbie

Bcero
padoThI

IIpakTH4eckne
padoTsbI

JlaTa
U3y4YeHH s

JJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/F2G6V3F9H

https://m.edsoo.ru/T7K6Z5F3K

https://m.edsoo0.ru/C3T2D1Y4C

https://m.edsoo.ru/R8F2P4F2D

https://m.edsoo.ru/I1215J8R &8I

https://m.edsoo.ru/VIB7A6WO0OK

https://m.edsoo.ru/C1H9PRI6E



https://m.edsoo.ru/F2G6V3F9H
https://m.edsoo.ru/T7K6Z5F3K
https://m.edsoo.ru/C3T2D1Y4C
https://m.edsoo.ru/R8F2P4F2D
https://m.edsoo.ru/I2I5J8R8I
https://m.edsoo.ru/V9B7A6W0K
https://m.edsoo.ru/C1H9P8I6E

10

11

12

13

14

15

16

17

CepBucChl HHTEPHET-
KoMMyHUKanuii. CeTeBoit
stuket. Ctpareruun
0€3011aCHOTO ITIOBEAECHUS B
HNutepnere

WNudopmanus u naHHbe
NudopManimoHHbIE TPOIECCHI

Pa3nooOpasue s3bIK0B 1
andasutoB. EcTecTBeHHBIE 1
(hopmasIbHBIC S3BIKU

JIBOWYHBIH andaBur.
[TpeobOpa3zoBanue mM060r0
andaBuTa K IBOUYHOMY

[IpencraBneHue qaHHBIX B
KOMITBIOTEPE KaK TEKCTOB B
JBOMYHOM ali(haBUTe

Enunuiel uamepenust
WH(pOpMAIIUU U CKOPOCTH
nepenayn JaHHBIX

KonupoBanue TeKCTOB.
PaBHOMEpHBIE U
HEPaBHOMEPHBIEC KOJIbI

JlekonupoBaHHue COOOIICHUH.
WNudopmannoHHbIil 00bEM
TEeKCcTa

[Tudposoe npeacraBieHne
HETIPEPBIBHBIX JaHHBIX

https://m.edsoo0.ru/V1Y3J7G1S

https://m.edsoo.ru/R4C8K1L6Y
https://m.edsoo.ru/M8C1Q1V3B

https://m.edsoo.ru/Y6B4F1D3V

https://m.edsoo.ru/S3B1H1J5B

https://m.edsoo.ru/KOD5SE9X3H

https://m.edsoo.ru/H9O3P7R8G

https://m.edsoo.ru/C8J8C1U0Z

https://m.edsoo.ru/W5Z317Y5P

https://m.edsoo.ru/JSN9F9F8M



https://m.edsoo.ru/V1Y3J7G1S
https://m.edsoo.ru/R4C8K1L6Y
https://m.edsoo.ru/M8C1Q1V3B
https://m.edsoo.ru/Y6B4F1D3V
https://m.edsoo.ru/S3B1H1J5B
https://m.edsoo.ru/K0D5E9X3H
https://m.edsoo.ru/H9O3P7R8G
https://m.edsoo.ru/C8J8C1U0Z
https://m.edsoo.ru/W5Z3I7Y5P
https://m.edsoo.ru/J5N9F9F8M

18

19

20

21

22

23

24

25

26

27

KonupoBanue nsera. Ouenka
nH(pOopMannoHHOTO 00BEMA
rpadU4ecKuX JTaHHBIX IS
pacTpoBOro u300paxKeHus

KoaupoBanue 3Byka

Pe3epBHbIil ypok
«KonTponpHas paboTa 1o Teme
"[IpencraBienue
uHpopmanuu'»

TekcToBbIE JOKYMEHTHI, UX
BBOJ] M PEIaKTHPOBAHUE B
TEKCTOBOM IIpolieccope

dopmaTHpoBaHUE TEKCTOBBIX
JIOKYMEHTOB

[Tapamerpsr cTpanuiibl. CIUCKH
U Ta0IULBI

BcTaBka HETEKCTOBBIX
00BEKTOB B TEKCTOBBIE
JIOKYMEHTBI

HNHuTennekTyanbHble
BO3MO>XHOCTH COBPEMEHHBIX
cucteM 00pabOTKH TEKCTOB
O06o001IeH e U cucTeMaTU3alus
3HaHu no Teme « TekcToBbie
JOKYMEHTBDY

I'paduueckuit pegakrop.
PactpoBbie pucyHkun

https://m.edsoo.ru/T1Z8R2C20Q

https://m.edsoo.ru/R8ASMEI3P

https://m.edsoo.ru/P7E4B0G20

https://m.edsoo.ru/W509H1R8R

https://m.edsoo.ru/R9Y1W3C6I

https://m.edsoo.ru/H4AOR5K70

https://m.edsoo.ru/S2S1Z6Q0E

https://m.eds00.ru/M5Q9VIGS5S

https://m.edsoo.ru/E1B511VOI

https://m.edsoo.ru/A6A8B4V7E



https://m.edsoo.ru/T1Z8R2C2Q
https://m.edsoo.ru/R8A8M8I3P
https://m.edsoo.ru/P7E4B0G2O
https://m.edsoo.ru/W5O9H1R8R
https://m.edsoo.ru/R9Y1W3C6I
https://m.edsoo.ru/H4A0R5K7O
https://m.edsoo.ru/S2S1Z6Q0E
https://m.edsoo.ru/M5Q9V9G5S
https://m.edsoo.ru/E1B5I1V0I
https://m.edsoo.ru/A6A8B4V7E

28

29

30

31

32

33

34

Onepanuu perakTHPOBAHUS
rpaguIecKux 00BEKTOB

Bekropnas rpaduxa

O0001IeHrEe U CUCTEMAaTU3ALIHS
3HAHUM MO TeMe
«KommnbroTepHas rpadukay.
[TpoBepounas padora /
Bcepocculickas npoBepodHas
pabora

PeseprubIil ypok. O600meHE
U CUCTEMAaTH3aINA 3HAHUH /
Bceepoccuiickas npoBepoyHas
pabora

[ToaroroBka MyJIbTUMETUMHBIX
Mpe3eHTalMI

JloOaBiieHue Ha ciaiia
ay,Z[I/IOBI/IByaHBHBIX JaHHBbIX,
aQHMMAaIlU{ U THIIEPCCHIIOK

O0001IeHNE U CHCTEMATH3AIHUS
3HAHUH T10 TEME
«MynbTUMEIHITHBIE
MIPE3EHTALIUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

https://m.edsoo.ru/F3R9H3T6Q

https://m.edsoo.ru/QOM9HI9VOF

https://m.edsoo.ru/WOR8Z6NIF

https://m.edsoo.ru/F7G7D9A0Q

https://m.edsoo.ru/N6Q1W3D3X

https://m.eds0o0.ru/G3Q7T0B1Z

https://m.edsoo.ru/E305A 1720



https://m.edsoo.ru/F3R9H3T6Q
https://m.edsoo.ru/Q0M9H9V0F
https://m.edsoo.ru/W0R8Z6N9F
https://m.edsoo.ru/F7G7D9A0Q
https://m.edsoo.ru/N6Q1W3D3X
https://m.edsoo.ru/G3Q7T0B1Z
https://m.edsoo.ru/E3O5A1Z2Q

8 KUIACC

Ne
n/n

10
11

Tema ypoka

Heno3umnmon#sie u
HO3UIIMOHHBIE CUCTEMBI
CUMCJIEHUS

PazBepuyTas dhopma 3anucu
qrcia

JIBOWYHasl cCCTEMa CUMCIICHHSL.
Apudmerrdeckue ornepannuu B
JTBOUYHOHN CHCTEME CUHCIICHUS

BocbemepuuHas cucrema
CUMCIICHUS

[IlecTHaguarepuyHasi cucTeMa
CUHCJICHUA

O0001IeHrEe U CUCTEMAaTU3 AU
3HaHuH 1o TeMe «CUCTEMEI
CUMCIIEHUS

Jlornueckue BhICKA3bIBAHUS

Jlormueckue oncpanun «m»,
«KHUIIN», «HE»

Onpenenenre HICTUHHOCTH
COCTAaBHOI'O BLICKA3bIBAHUS

Tabauibl UCTUHHOCTH

Jloruueckue »JIEMEHTEI

KoanuecTBO 4acoB

Bcero

KonTpoJibHbIe
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTejbHbIE pecypchl

https://m.edsoo.ru/V2U1C7Y5T

https://m.eds0o0.ru/W5V6M0QO0G

https://m.edsoo.ru/F4AM3R5F2W

https://m.edsoo.ru/H4C409D2C

https://m.edsoo.ru/POD2Y9X6T

https://m.edsoo.ru/I9EOP1C6F

https://m.eds00.ru/C5S0G2T2U

https://m.edsoo.ru/COMSLIL2I

https://m.edsoo0.ru/J705S5V2P

https://m.edsoo.ru/Q8N7P9EOD
https://m.edsoo.ru/V4Z0OR6Y9X



https://m.edsoo.ru/V2U1C7Y5T
https://m.edsoo.ru/W5V6M0Q0G
https://m.edsoo.ru/F4M3R5F2W
https://m.edsoo.ru/H4C4O9D2C
https://m.edsoo.ru/P0D2Y9X6T
https://m.edsoo.ru/I9E0P1C6F
https://m.edsoo.ru/C5S0G2T2U
https://m.edsoo.ru/C9M5L9L2I
https://m.edsoo.ru/J7O5S5V2P
https://m.edsoo.ru/Q8N7P9E0D
https://m.edsoo.ru/V4Z0R6Y9X

12

13

14

15

16

17

18

19

20

21

KonrponsHas pabora o Teme
«DIeMEeHTEI MATEMAaTUYECKOU
JIOTUKWY

[TonsiTue anropurma.
Hcnonaureny anroputMoB

CgoiictBa anroput™a. CriocoOsI
3aIlUCH aJrOPUTMa

AJropuT™MUYECKas
KOHCTPYKIIUS «CJIEJOBAHUEY.
JIuHeHbIN anropuT™M

AnropurmMuueckas
KOHCTPYKLIHS «BETBICHUEY:
IIOJIHAsI ¥ HETIONIHAs (POPMBI

AnropurmMuuecKkas
KOHCTPYKLHS «IIOBTOPEHUE

dopmanbHOE UCTIOJTHEHHE
aNropuT™Ma

Pa3paboTka HECTOKHBIX
QJIITOPUTMOB C UCIIOJIb30BaHUEM
IIUKJIOB ISl YITPABIICHHSI
(hopMaTEHBIMU HCTIOTHUTEIISIMH

Pa3paboTka HECTOKHBIX
QJIITOPUTMOB C UCIIOJIb30BaHUEM
[UKJIOB ¥ BETBIICHUH ISt
yrpaBieHus: GopMaTbHBIMU
UCTIOTHUTEIISIMA

BrinosiHeHue anropuTMoB

https://m.edsoo.ru/A5SV3I8Y 5P

https://m.edsoo.ru/A5J4Q7R7TW

https://m.edsoo.ru/J715K3J9E

https://m.edsoo.ru/X5P5SRIH7X

https://m.edsoo.ru/H9S7K0B9Z

https://m.edsoo.ru/L5E5Y4K8Q

https://m.edsoo.ru/X1G3V1F4M

https://m.edsoo.ru/I4B7G5Q1Y

https://m.edsoo.ru/F7T3U9KOT

https://m.edsoo.ru/J6L.2D1 D0V



https://m.edsoo.ru/A5V3I8Y5P
https://m.edsoo.ru/A5J4Q7R7W
https://m.edsoo.ru/J7I5K3J9E
https://m.edsoo.ru/X5P5R9H7X
https://m.edsoo.ru/H9S7K0B9Z
https://m.edsoo.ru/L5E5Y4K8Q
https://m.edsoo.ru/X1G3V1F4M
https://m.edsoo.ru/I4B7G5Q1Y
https://m.edsoo.ru/F7T3U9K0T
https://m.edsoo.ru/J6L2D1D0V

22

23

24

25

26

27
28
29

30

31

32

O0001IeHNE U CUCTEMATH3AIHUS
3HaHu# 110 TeMe «VcroaHuTeMn
Y aJITOPUTMBI.
AJITOpUTMUYECKHUE
KOHCTPYKITUW»

SI3BIK IPOrpaMMUPOBAHHUS.
CucreMa nporpaMMHUpOBaHUS

[Tepemennnie. Oneparop
InpruCBaBaHUA

[IporpammupoBanme JTMHEHHBIX
AJITOPUTMOB

Pazpabotka nporpamm,
COJIEpIKaIIMX OIepaTop
BETBJICHUS

Jlnanorosas oTJIajKa IPOrpaMM
[uka ¢ ycnoBueM

[Muxn ¢ nepeMeHHON

O06paboTka CHUMBOJILHBIX
TaHHBIX

O0001IeHNE U CUCTEMATH3AIHS
3HAHWH 110 TeMe « 31K
MIPOTPaMMHUPOBAHUS»
[TpoBepounas padora /
Bceepoccuiickas npoBepoyHas
pabora

PesepBubIil ypok. O600mIeHE
M CHCTEMAaTH3alys 3HAHUH U
YMEHUH 10 KypCy

https://m.edsoo.ru/V6E4H9E9Y

https://m.edsoo.ru/B8C5G2S1B

https://m.edsoo.ru/ W6W7H9J0U

https://m.edsoo.ru/Y4E7F9B8A

https://m.edsoo.ru/D2G9K9C3X

https://m.edsoo.ru/F7S6R4Y4F
https://m.eds00.ru/F8O0Z9T2G
https://m.edsoo.ru/T2D8S517X

https://m.eds00.ru/N2G0O5B9Z

https://m.edsoo.ru/H7P6D7D5K

https://m.edsoo0.ru/Z21.9S6Y4S



https://m.edsoo.ru/V6E4H9E9Y
https://m.edsoo.ru/B8C5G2S1B
https://m.edsoo.ru/W6W7H9J0U
https://m.edsoo.ru/Y4E7F9B8A
https://m.edsoo.ru/D2G9K9C3X
https://m.edsoo.ru/F7S6R4Y4F
https://m.edsoo.ru/F8O0Z9T2G
https://m.edsoo.ru/T2D8S5I7X
https://m.edsoo.ru/N2G0O5B9Z
https://m.edsoo.ru/H7P6D7D5K
https://m.edsoo.ru/Z2L9S6Y4S

33

34

uHpopmaTuku 8§ kiacca /
Bceepoccuiickas npoBepoyHas
paborta

AHanu3 anropuTMoB.
OmnpenenieHne BO3MOXKHBIX
PE3yIbTaTOB pabOTHI
aJIrOpUTMa MPHU 3aJaHHOM
MHO>KECTBE BXOIHBIX JIaHHBIX

AHanu3 anropuTMoB.
OrnpenenieHre BO3MOXKHBIX
BXOJIHBIX JAHHBIX, TPUBOISIIIHX
K JTaHHOMY pe3yJbTary

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34

https://m.edsoo.ru/A7R5B3Y7M

https://m.edsoo.ru/W6L2E6B2J



https://m.edsoo.ru/A7R5B3Y7M
https://m.edsoo.ru/W6L2E6B2J

9 KUIIACC

Ne
n/n

KoanuecTBO 4acoB

Tema ypoka KountpoabHbie
Bcero
padoThI

I'moGanbhas cets UuTepuer. IP-
azpeca y310B. bosbiire nanHbie

Nudopmarnmonnas
0€e30I1acHOCTh

Vuet moustusa o0
nH(pOpMaITMOHHOM
0€30MacHOCTH TIPH CO3/TaHUH
KOMILIEKCHBIX
nH(pOPMAITMOHHBIX 0OBEKTOB B
BH/JIC BEO-CTPaHMI]

Bunel nestenbHOCTH B ceTn
Nurtepner

OO6nayHble TEXHOJIOTHH.
Hcnonp3oBanue oHnaiH-opuca 1
JUIs pa3paboOTKHU TOKYMEHTOB

O00011eHNEe U CUCTEMATU3ALMS

3HaHUH 110 TeMaM «I J1o0anbHas

cetb MHTEpHET U cTpareruu
0e30I1acHOTO MOBEICHUS B 1
Heli», «Pabora B

nH(pOpMaITHOHHOM

MIPOCTPAHCTBE»

IIpakTHYeckue
padoThI

Jara
U3ydeHmust

DJIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTejbHbIE pecypchl

https://m.eds00.ru/RON9Z9R6D

https://m.eds00.ru/N91.4J0S4T

https://m.edsoo.ru/V4G8TIR2X

https://m.edsoo.ru/Y1MOK2ES&]J

https://m.edsoo.ru/Z5C5Z3P6Y

https://m.edsoo.ru/S3IN4N2L8R



https://m.edsoo.ru/R0N9Z9R6D
https://m.edsoo.ru/N9L4J0S4T
https://m.edsoo.ru/V4G8T9R2X
https://m.edsoo.ru/Y1M0K2E8J
https://m.edsoo.ru/Z5C5Z3P6Y
https://m.edsoo.ru/S3N4N2L8R

10

11

12

13

14

15

Mopaenu 1 MOJIETMPOBAHHUE.
Knaccudukanmm moaeneit

Tabauyable MOIEIA

Pa3zpaboTka ogHOTAOINIHOM
0a3nl JaHHBIX. CocTaBiIeHNe
3aMmpocoB K 0a3e JaHHBIX

I'pad. BecoBas marpuina rpada.
JnmuHa myTtu Mexmy
BepIImHamMu rpada.
Brrunciienne koauyecTBa myTei
B HAIIPaBJIEHHOM
aIMKJINYECKOM rpade

Hepero. [Tepebop BapraHTOB ¢
MOMOIIBIO JiepeBa

Maremarnueckoe
MO,Z[G.HI/IpOBaHI/Ie

OTanbl KOMIIBIOTEPHOTO
MOJIETTUPOBAHUS

O06o001IeHNEe U CHCTeMAaTHU3 AN
sHaHuil. KonTpoapHas pabora
1o Teme «MoienupoBaHue KaK
METO/I TO3HAHHSD

Pa30Ouenne 3amaun Ha
noa3agaun. CocTaBieHUE
AJITOPUTMOB U MIPOTPAMM C
HCIIOJIL30BAHHUEM BETBJICHMI,
IIMKJIOB ¥ BCIIOMOTaTeNbHBIX
aJITOPUTMOB

https://m.edsoo.ru/X5F4T8Q6K

https://m.edsoo.ru/R2K5C3Q5A

https://m.edsoo.ru/FOD7C5G3H

https://m.edso0o.ru/C4S9DIWOU

https://m.edsoo.ru/N7V2F1J3S

https://m.edsoo.ru/X4Q5U9A2P

https://m.eds00.ru/Y9Z9V3R91

https://m.edsoo.ru/M2Q4X1T7T

https://m.edsoo.ru/V6W4L1J8T



https://m.edsoo.ru/X5F4T8Q6K
https://m.edsoo.ru/R2K5C3Q5A
https://m.edsoo.ru/F0D7C5G3H
https://m.edsoo.ru/C4S9D9W0U
https://m.edsoo.ru/N7V2F1J3S
https://m.edsoo.ru/X4Q5U9A2P
https://m.edsoo.ru/Y9Z9V3R9I
https://m.edsoo.ru/M2Q4X1T7T
https://m.edsoo.ru/V6W4L1J8T

16

17

18
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20
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22

23

24

25

26

27

OnHoMepHbBIE MACCUBBI

TunoBbie ANrOPUTMBI
00paboTKK MacCCHBOB

CopTHpoBKa MaccuBa
O0paboTka MoTOKa JaHHBIX

O00011eHNEe U CUCTEMATU3ALMS
sHaHuil. KonTpoapHas pabora
o Teme «Pa3paboTka
QITOPUTMOB H IIPOTPAMM)»

VYnpasnenue. Curnan.
OO6parHas CBsI3b

PoGoTu3upoBaHHbIE CHCTEMBI

DNeKTpOHHBIE Ta0IUIIbI. THITBI
NAHHEIX B sTIEHKaxX
DIIEKTPOHHON TaOIHIIBI

PenaktupoBanue u
dbopmaTrpoBaHue TaOIHUI]

Berpoennsie pyHKImm mis
MOKMCKA MAKCUMYMa,
MHHUMYMaA, CYMMBI U CPCAHCTO
apuhMeTUIECKOTro

CoprupoBka u punbTpanms
JTAHHBIX B BBIJCICHHOM
Janas3oHe

[TocTpoenue nuarpamMm u
rpaduKOB B 3JIEKTPOHHBIX
TabIuIax

https://m.edsoo.ru/X1J3U4KO0H

https://m.edsoo.ru/F1A802B21

https://m.edsoo.ru/D5E3K8Q0Z
https://m.edsoo.ru/H7N2Q7E9L

https://m.edsoo.ru/U703V3P8B

https://m.edsoo.ru/N6POVIRIS

https://m.edsoo.ru/U3L5SN5SR6R

https://m.edsoo0.ru/O7D601A1S

https://m.edsoo.ru/V2X0Z208N

https://m.edsoo.ru/R4P7U6C3H

https://m.edsoo.ru/Q5A2VON7P

https://m.edsoo.ru/DIG3B1H9Y



https://m.edsoo.ru/X1J3U4K0H
https://m.edsoo.ru/F1A8O2B2I
https://m.edsoo.ru/D5E3K8Q0Z
https://m.edsoo.ru/H7N2Q7E9L
https://m.edsoo.ru/U7O3V3P8B
https://m.edsoo.ru/N6P0V1R1S
https://m.edsoo.ru/U3L5N5R6R
https://m.edsoo.ru/O7D6O1A1S
https://m.edsoo.ru/V2X0Z2O8N
https://m.edsoo.ru/R4P7U6C3H
https://m.edsoo.ru/Q5A2V0N7P
https://m.edsoo.ru/D1G3B1H9Y
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29

30

31

32

33

34

OTHOCHTENbHAS, a0COIIOTHAS U
CMEIIIaHHAas aJipecarus

Y cII0BHBIE BEIUNUCIICHUS B
DJIEKTPOHHBIX TAOJIUIIAX

O6paboTka 60JIBIIUX HAOOPOB
JTAHHBIX

YHucneHHOe MOJIETTMPOBAHUE B
3MEKTPOHHBIX Ta0IHUIIaX

O000I1IIeHNE U CUCTEMATU3ALUS
3HaHUN 110 TeMe «DJIEKTPOHHbIE
TaOJIULIBI»

Pons nabOpMainoOHHBIX
TEXHOJIOTHI B pa3BUTUHU
HYKOHOMHUKH MHPA, CTPAHBI,
peruona

PesepBHbIil ypok. O6001meHIE 1
cucreMarusanus. Itorosoe
MOBTOPEHHE

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34

https://m.edsoo.ru/X7V6Q6V7P

https://m.edsoo.ru/HODSESH70

https://m.edsoo.ru/K4U4U2S0B

https://m.edsoo.ru/N9F4J7V61

https://m.edsoo.ru/V2Y2D9P5T

https://m.edsoo.ru/B6P1K61.2S

https://m.edsoo.ru/A9W4R3S01



https://m.edsoo.ru/X7V6Q6V7P
https://m.edsoo.ru/H0D8E5H7O
https://m.edsoo.ru/K4U4U2S0B
https://m.edsoo.ru/N9F4J7V6I
https://m.edsoo.ru/V2Y2D9P5T
https://m.edsoo.ru/B6P1K6L2S
https://m.edsoo.ru/A9W4R3S0I

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

7 KUIIACC

Kon

NPOBePsAEMOro
pe3yJabTara

1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHus

ITo Teme «lludpoBas rpaMOTHOCTHY

[losicHaTe Ha TpHMeEpax CMBICH HOHATHH  «WHGOPMAIH»,
«MH(OPMAIIMOHHBI  Tpoleccy,  «oOpaboTka  MHPOPMALIUN,

«XpaHeHHue nHpopMaLnny», «epeaada HHOpMaIum»

[IpuBoauTH, TpPUMEpPHl COBPEMEHHBIX YCTPOWCTB XpaHEHUS H
nepenaun  WHOpPMANMU, CPaBHUBATh WX  KOJUYECTBEHHBIC

XapaKTePUCTUKU

[TonrydyaTs W WUCHOJB30BaTh HHPOPMAIMIO O XapaKTEPUCTHKAX
MEPCOHAILHOTO ~ KOMIIbIOTEPAa M €ro  OCHOBHBIX  3JIEMEHTax
(mpoueccop, omepaTUBHAs IaMATb, JOJTOBPEMEHHAs MaMsTh,

YCTpOHCTBA BBO/1a-BBHIBO/JIA)

COOTHOCHTD XapaKTCPUCTUKU KOMIIBIOTCPA € 3aa4aMu, pCIIaCMbIMHA

C €ro IOMOIIIBIO0

OpueHTHPOBATHCS B MEPAPXUUECKON CTPYKType (ailioBOi cUCTEeMbI
(3amuchIBaTh MOJTHOE UMS (aiina (kaTajora), myTh K ¢haiay (KaTaiaory)
M0 WMEIOIIEMYCsl ONUCAaHUI0 (DAIOBOM CTPYKTYpBl HEKOTOPOTO

HH()OPMAITMOHHOTO HOCHUTETIS )

PaGoTate c (haioBOM CHCTEMOW NEPCOHATBLHOTO KOMITBIOTEPA C
MCII0JIb30BaHUEM rpadu4ecKkoro uHTepdeiica: CO3/1aBaTh
(komupoBaTh, NepeMeliarb, I[EePEeUMEHOBBIBATh, YAAIATH H
apXuBUpOBaTh (halabl M KAaTaJoOTH, HCIOJIb30BaTh AHTHBUPYCHYIO
nporpammy)

Uckate unpopmanuio B MHTepHeTe (B TOM 4YHCIe MO KIIOYEBBIM
CJIOBaM, MO M300paKCHHIO), KPUTHUECKH OTHOCUTHCS K HAMJIEHHON

uH(popMaIuy, OCO3HaBaTh OMACHOCTH JUIsl JMYHOCTH M OOIIecTBa



1.8
1.9

1.10

2.1

2.2

23

3.1

8 KUIACC

Kon
NMpoBepPsIEMOro
pe3yJbTara

1

pactpocTpaHeHHs] BpPEIOHOCHOM HH(OpMamuu, B TOM YHCIE

9KCTPEMHUCTCKOTO ¥ TEPPOPUCTUIECKOTO XapaKTepa
[ToHUMAaTh CTPYKTYpPY aIpecoB BeO-pecypcoB
M cmonp30BaTh COBpEeMEHHBIE CEPBUCH HHTEPHET-KOMMYHHKAIIAN

ColOmonaTe TpeOoBaHUs O€30MaCHOM HSKCIUTyaTalldd TEXHHYECKUX
CpGI[CTB I/IH(bOpMaI_[I/IOHHBIX n KOMMYHI/IKaLII/IOHHBIX TCXHOHOFHﬁ,
coOo1aTh CeTEeBOM HJTHKET, 0a30BbIe HOPMBI HHGOPMAIMOHHON
ATHUKH U TpaBa npH paboTe ¢ MPUIOKEHUSIMH Ha JIIOOBIX yCTPOHCTBAaX

u B lHTepHete, BoIOMpATh O€30MacHbIe CTPATEruH MOBEJCHUS B CETU

[TpuMeHsTh METOAbI NMPOPUIAKTUKY HETaTUBHOTO BIIUSHUSA CPEACTB
UH(OPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHI Ha 370POBHE

H0JIb30BaTENsA
ITo Teme «TeopeTnueckue OCHOBBI HH(OPMATUKIDY

KoaupoBate 1 nekoaupoBaTh COOOLICHUS MO 3aJaHHBIM MPaBUIIAM,
JIEMOHCTPUPOBATH NMOHUMAHUE OCHOBHBIX NPHHIUIIOB KOAWPOBAHUS
UH(POPMALIUHU PA3INYHOMN MPUPOABI (TEKCTOBOH, TpapUuecKoi, ayIuo-
CpaBHUBAaTh JUIMHBI COOOIICHWH, 3alMCaHHBIX B Pa3IUYHBIX
asnaBuTaX, ONEPUPOBATH CAUHUIIAMH U3MEPEHUS HH(OPMAITHOHHOTO

00BbEMa U CKOPOCTH TepeIadul TaHHBIX

OueHuBaTh W CpaBHUBATh pa3Mepbl TEKCTOBBIX, IpadUuecKux,

3BYKOBBIX (paiiyioB U BU€0(aiiIoB
[To Teme «HpOPMALITMOHHBIE TEXHOIOTHID)

[IpencraBmsiTh  pe3yiabTaThl  CBOEH  JIEATEIBHOCTH B BHJIC
CTPYKTYpPUPOBAHHBIX WJLTIOCTPUPOBAHHBIX JIOKYMEHTOB,

MYJIbTUMEAUNHBIX PE3CHTAIUN

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbI OCHOBHOT'0 00111€er0 00pa30BaHUs

ITo Teme «TeopeTnueckue OCHOBBI HH(OPMATUKIDY



1.1

1.2

1.3

1.4

2.1

2.2

23

24

2.5

2.6

2.7

[losicHAT, Ha mpuMepax pas3duusg MeEXAYy IO3ULUOHHBIMA U

HCITO3MIMOHHBIMU CUCTEMaMU CUUCIICHUA

3anuchiBaTh M CpaBHUBATH 1eibie yncia oT 0 1o 1024 B pa3iuyuHbIX
MO3UIIMOHHBIX CHCTEMaX CuuciaeHus (¢ ocHoBaHusMmH 2, 8, 16),

BBITIOJIHATH apI/I(l)MCTI/I‘ICCKI/Ie onepanr Haa HUMHA

PaCKpBIBaTI) CMBICIT  TIOHATHH «BBICKA3bIBAHHUEC), «JIOTHYCCKas1

oncpanus», «JIOTHYCCKOC BbIPAKCHHUCH

3anucKBaTh JJOTHYCCKHUEC BBIPpAXXCHUA C HUCIIOJIB30BaAHHNECM
JAU3BIOHKIWH, KOHBIOHKIIMK W OTpULaHUA, OIPEACIATE UCTUHHOCTD
JOTHYCCKHUX BBIan(eHHﬁ, €CJIM HM3BCCTHBI 3HAUYCHUA HWCTHHHOCTHU
BXOOAIIUX B HETO NCPEMEHHBIX, CTPOUTH Ta6J'II/IHI)I UCTHUHHOCTHU AJIA

JIOTUYECKUX BBIPAKECHUIN
[To Teme «ANTOPUTMBI U IPOTPAMMHUPOBAHUEY

PackpeiBaThb  CMBICI TNOHATUH  «UCHOJHUTENB», «AJITOPUTMY,
«TporpamMmay», TOHUMasl Pa3HULy MEXAY YIOTpeOJeHHEeM 3THX

TEPMHUHOB B OOBIJICHHOHN peun U B HH(POpMaATHKE

OnuceIBaTh aNrOpUTM pEIICHUS 33Ja4d PA3IMYHBIMU CIIOcO0aMu, B

TOM 4HUCJIC B BUC 0JI0K-CXEMBI

CocTaBisATh, BBINOJIHATH BPYUYHYI0 M Ha KOMIIBIOTEPE HECIIOKHBIE
AJITOPUTMBI C HCIIOJIB30BAHUEM BETBJIICHUN U LIUKJIOB JUIsl yIIPABICHUS

HUCIIOJIHUTCIIIMUA

Hcnonw3oBaTh KOHCTAaHTBI U NEPCMCHHBIC PA3JIMYHBIX THIIOB
(LII/IC.]'IOBBIX, JJOTHYECKHX, CI/IMBOJ'II)HI)IX), a TAaKXE COIACpKaAIIUC HUX

BBIPAJKEHMUS, UCIIOJIb30BaTh OIIEPaTOp IIPUCBAUBAHNS

Hcnonp3oBare mpu pa3pabOTKe MpOrpaMM JIOTHUECKUE 3HAuYCHUS,

oncpanru U BeIPAKCHUA C HUMHA

AHanu3upoBaTh NPEUIOKEHHBIE AJITOPUTMBI, B TOM 4HCIE
ONpENENATb, KaKue pe3ynbTaTbl BO3MOXHBI IIPH  3aJaHHOM

MHOXCCTBC UCXOAHBIX 3HAUCHUH

Co3naBaTh W OTJI@XKUBATh MPOrpaMMbl Ha OJHOM M3 S3bIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, llIkonbHbIi
AnroputMuueckuil fI3bIK), peaqu3yIOLIUE HECIO0KHBIE AITOPUTMBI
00pabOTKM YHCIOBBIX JAHHBIX C MCIOJB30BaHUEM LHMKIOB U

BETBJICHU, B TOM YHCIIE PEAIU3YIOIIUE MPOBEPKY IETUMOCTH OJHOTO



9 KIIACCA

Kon
NMpoBepPsIEMOro
pe3yJbTara

1

1.1

1.2

1.3

1.4

2.1

2.2

LEJI0Or0 4Yuciaa Ha Jpyroe, IPOBEPKY HATypaJbHOIO 4YHCIA Ha

POCTOTY, BbIJENIeHUs HU(P U3 HATYPAJIBHOTO YUCIIa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHNUSI OCHOBHOI
00pa30BaTeILHON MPOrPAMMbI OCHOBHOTI'0 00111€er0 00pa30BaHUs

ITo Teme «IludpoBas rpaMOTHOCTH)

Hcnonp3oBaTh COBpEeMEHHBIE HMHTEPHET-CEPBHCHI (B TOM 4HCIE
KOMMYHHUKAI[IOHHBIE CEPBUCHI, OOJAaYHbIC XPAHWJIMILA JAHHBIX,
OHJIAMH-TIPOTpaMMBbI (TEKCTOBBIE U TpapUuecKue peaaKTOpbl, CPebl

pa3paboTKH) B y4eOHOM M TTOBCETHEBHOM IS TEIIBHOCTH

[IpuBoauTh,  HpUMEpPbl  UCHOJB30BAaHUS  T€OUH(POPMAILIMOHHBIX
CEPBHCOB, CEPBHUCOB TOCYJIAPCTBEHHBIX YCIyT, 00pa30BaTEIbHBIX

cepBucoB MlHTepHEeTa B y4eOHOM M TTOBCETHEBHOM IEITEILHOCTH

Hcnonp30BaTh pa3IuyHbIE CPEICTBA 3alIUTHl OT BPEIOHOCHOTO
IPOrPaMMHOT0 obecrieyeHus, 3alUIIATh IIEPCOHANIBHYIO
uH(pOpMaLlMI0O OT HECAaHKUMOHHUPOBAHHOTO JOCTyHma U  €ro
NOCJEACTBHUM (pa3rialieHusi, TOAMEHbI, yTPaThl JAHHBIX) C y4ETOM
OCHOBHBIX  TEXHOJOTMUYECKHX U  COLHMAJIbHO-NICUXOJIOTHYECKUX
aCMeKTOB HCMOJb30BaHus cetu MHTepHeT (ceTeBasi aHOHUMHOCTb,
U(POBOH Cllel], ayTEHTHYHOCTh CYObEKTOB M PECYPCOB, OMACHOCTh
BPEIOHOCHOTO KO/1a)

Pacno3HaBaTh TOMBITKM M TNPEAyNpexIaTh BOBIECUEHHE ce0s U
OKpY’KaIOIIMX B JECTPYKTUBHBIE U KPUMHUHAIbHBIC (DOPMBI CETEBOU
AKTHUBHOCTH (B TOM YHCJI€ KHOSPOYIJTUHT, (PUIIIHHT)

[To Teme «TeopeTnueckre OCHOBBI HHOPMATUKI»

PackppiBaThb CMBICI TMOHSATUH  «MOJAENB», «MOJEIHUPOBAHUEY,
ONpEeAeNATh BHUJbl MOJENEH, OLEHUBAaTh aJEKBAaTHOCTb MOJEIU
MOJIETTUPYEMOMY OOBEKTY U ENISIM MOJIECTUPOBAHUS

Hcnons3oBath rpadpl M JEpeBbs IS MOJEIHPOBAHUS CHUCTEM
CETEBOM U UEPAPXUYECKON CTPYKTYPBI, HAXOAUTH KpaTYalIlIui IyTh B
rpade

[To Teme «ANTOPUTMBI U IPOTPAMMHUPOBAHUE



3.1

3.2

4.1

4.2

4.3

4.4

Pa36uBath 3aa4yu Ha moJ3agavuu, COCTaBJISATh, BBIITOJHATL BPYUHYIO U
Ha KOMIIBIOTEPEC HCCIIOXHBIC AJITOPUTMBI C HCIOJb30BAHUEM
BGTBHGHHﬁ, OUKJIOB W  BCIOMOIaTCJIbHBIX  aJITOPUTMOB  JJIA

YHpaBJICHUA UCIIOJIHUTCIIAMU

CocTaBisTh W OTIQXWBATh IMPOTPAMMBI, PEATN3YIONIHE THIIOBBIC
QITOPUTMBI  OOpPaOOTKM YHCIIOBBIX IOCIIEIOBATEILHOCTEH WU
OTHOMEPHBIX  YHCJIOBBIX  MAacCHUBOB  (IIOMCK  MaKCHUMYMOB,
MHUHUMYMOB, CYMMbI HWJIHW KOJUYCCTBA 3JBJIICMCHTOB C 3aJdHHBIMU
CBOMCTBaMHM) Ha OJJHOM U3 SI36IKOB ITporpammupoBanus (Python, C++,

[Tackanb, Java, C#, LlIkonbHbIA ANTOPUTMUYECKUN S3BIK)
[To Teme «HpOPMALITMOHHBIE TEXHOIOTHID)

Bribupars crnoco0 mpencTaBieHHs JaHHBIX B COOTBETCTBUU C
MOCTABJICHHOW 3aja4ueil (Tabauibl, CXeMbl, TpaduKH, AHATPAMMBI) C
HUCIIOJIB30BAHUEM COOTBCTCTBYIOIINX MpOorpaMMHBIX CpCACTB

00pabOTKH JaHHBIX

Hcnonp3oBaTh 37€KTPOHHBIE TAaOJMUIBI 11 00pabOTKM, aHANIMU3a H
BU3YIM3alUM YHCIOBBIX IAaHHBIX, B TOM YHCJIE C BBIICICHHEM
JanasoHa TaOMMIbl W YHOPSIOYMBAaHUEM (COPTUPOBKOI) ero

3JICMCHTOB

Co3naBaTh W MPUMEHSTH B 3JICKTPOHHBIX TaOJMIAX (GOPMYIIBI IS
pacuéToB C  HCIOJB30BAHMEM BCTPOEHHBIX  apH(PMETHUECKUX
GyHKIUH (CyMMHpPOBaHHE M TIOJNCYET 3HAYCHHM, OTBEYAMOIIUX
3alaHHOMY  yCIIOBHIO,  CpeAHee  apu(pMETHYeCKOoe,  IOUCK
MaKCUMaJbHOTO W MHHHUMAQJIBHOTO 3HaueHHUs), aOCOIIOTHOM,

OTHOCHUTEJIBHOW, CMEIIAaHHOM aapecaluu

Hcnonn3oBarn OJICKTPOHHBIC Ta6J'II/II_IBI JJIsA YHUCJIICHHOI'O

MOJIEIMPOBAHUS B MPOCTHIX 3a/1a4aX U3 Pa3HbIX YUYEOHBIX MMPEIMETOB



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC

Kon

1.1

1.2

1.3

1.4

1.5

1.6

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

[udposasi rpaMOTHOCTH

Kommbrotep — yHUBEpCcaabHOE BBIUMCIUTEIBLHOE YCTPOUCTBO, paboTaroliee 1o
nporpamme. TUIbI KOMIIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPBI, BCTPOCHHBIE
KOMITHIOTEPBI, CYyNEePKOMIBIOTEphl. MoOunpHbIE  ycTpoiicTBa. TexHHKa

0€30MacHOCTH U MpaBuiia paboThl HA KOMIIBIOTEPE

OcHOBHbIE KOMIIOHEHTBHI KOMIIbIOTEpAa W UX Ha3HaueHuwe. [Iporeccop.
OnepartvBHasE U JOJITOBPEMEHHAsT MaMsATh. Y CTPOWCTBA BBOJAa M BBIBOJA.
CeHcopHBIil BBOJI, TaTYNKHA MOOMIIBHBIX YCTPOICTB, CpeicTBa OMOMETPUUECKOM

ayTeHTHUKAITIT

Hctopus pa3BUTHS KOMIIBIOTEPOB U NporpaMMHoOro oodecneuenus. Ilokonenus
KOMIBIOTEpOB.  COBpEMEHHBIE  TEHIEHLUWU  DPA3BUTUSA  KOMIIBIOTEPOB.
Cynepxomnbrotepsl. [Tapannenbhblie BeranciaeHus. IlepcoHanbHbli KOMIIBIOTED.
IIporieccop u ero xapakTepUCTUKU (TaKTOBas 4acToOTa, pPa3psAIHOCTD).
OneparuBHas namaTh. JJonroBpeMeHHas maMsTh. Y CTpOICTBa BBOJIA U BBIBOAA.
OOBEM XpaHUMBIX JaHHBIX (ONEpaTHBHAS MaMATh KOMIIBIOTEPA, KECTKUN JUCK
U TBEPJOTEIbHBIM HAKOMUTENb, IOCTOSHHAS MaMATh CMapT(oOHA) U CKOPOCTh

JOCTYTIA JUTsl pa3JIMYHBIX BHIOB HOCUTEJCH

[TporpammHOe oOecrieyeHne KoMmbioTepa. [IpuKiIagHOE MPOrpaMMHOE
obecneuenne.  CucremHoe  mporpaMmMmHoe  obecriedenne.  CuCTeMBbI
nporpammupoBanus. [IpaBoBas oxpaHa MporpaMM M JaHHbBIX. becratHbie u

yCIIOBHO-0OecTuIaTHbIe porpaMMbl. CBOOOHOE porpaMMHOE 00ecIIedeHHEe
@aiinel 1 nanku (katanoru). Tunsl ¢aiinos. CBoiicTBa (aiiinoB. XapakTepHble
pasmepsl (haiIoB pa3IMUYHBIX TUIOB (CTpaHMIA TEKCTA, HJIEKTPOHHAs KHUTA,
dotorpadus, 3anuch NECHHU, BUICOKIIHII, TOTHOMETPAKHBIN QHIbM)
[Tpuntunsl noctpoenus ¢ainoBeix cucreMm. [lomnoe ums ¢aiina (mankw,

karaniora). [1yTh x (aitnny (mamke, Kkaraaory)



1.7

1.8

1.9

1.10

1.11

1.12

2.1

2.2

23

24

2.5

2.6

daiinoBelil MeHeKep. PaboTa ¢ daitnamu n mankamu (Katajaoramu): co3aHue,
KOIMPOBAaHKE, NTEPEMEIICHNE, IEPEUMEHOBAHNE U ylalieHHe (aiyioB U Marok

(xaraznoroB). [Touck (aitnoB cpeacTBaMu ONEparuoOHHON CHCTEMBI
ApxuBanusi JaHHBIX. Vcrionb3oBaHKe IPpOrpaMM-apXuBaTOPOB

KomMIibroTepHble BUPYCHI U IpyTUE BPEAOHOCHBIE porpamMmsl. [Iporpammel 1uist

3aIUThI OT BUPYCOB

O6bennHEeHNE KOMIBIOTEPOB B ceTh. CeTh MHTEpHET. BeO-cTpanuia, BeO-caiT.
CrpykTypa aapecoB BeO-pecypcoB. bpaysep. IlouckoBbie cuctemsl. [lomck
nH(pOpMallUK IO KIIOYEBBIM CJIOBaM M N0 H300paxeHuo. JlOCTOBEPHOCTH

uHpopManuy, norydeHHoi u3 MHrepuera
CoBpeMeHHBIE CEpBUCH HHTEPHET-KOMMYHHUKALUI

CereBoii 3 THKET, 0a30BbIe HOPMBI HH(POPMAITMOHHOW ATUKHU U TIpaBa Mpu padboTe

B cetu MHTepHeT. CTpateruun GezomacHoro noseaeHus B lHTepHeTe
Teopernueckue 0OCHOBBI HH()OPMATHKH

Wudopmanys — OAHO U3 OCHOBHBIX TIOHATUH COBPEMEHHOW HayKH.
WNudopmanus Kak cBeACHUs, IPEHA3HAYEHHBIE AJI1 BOCIPUATHUS YEIOBEKOM, U
uHbopManMs  Kak  JaHHbIe, KOTOpble MOTryT OBITb  00paboTaHbI

aBTOMATU3UPOBAHHOM CUCTEMOI

JIMCKPETHOCTh J1aHHBIX. BO3MOXKHOCTH ONMUCAHUS HETPEPHIBHBIX OOBEKTOB U
MPOIIECCOB C MOMOIIBIO IUCKPETHBIX JaHHbIX. H(pOpMalnOHHbIE TPOLECCHl —

MPOLIECCHI, CBA3aHHBIE C XPAHEHUEM, Pe0Opa30BaHUEM U Mepeaayeii TaHHbIX

CumBon. Andasut. MomHocTs andasuta. PasHooOpasue sI3bIKOB U alihaBUTOB.
EcrectBennbie u GopmanbHbe S3bIKH. AN(aBUT TEKCTOB HA PYCCKOM S3BIKE.
JIBonunslii andaBut. KommuecTBO BCEBO3MOXKHBIX CJIOB (KOTOBBIX KOMOMHAIIHI )
¢ukcupoBaHHOM MHBI B jABonuyHOM angasure. IIpeoOpazoBanue mo6Oro
anaBuTa K 1BOMYHOMY. KOMM4uecTBO pa3uyHbIX ClIOB (PMKCUPOBAHHOM JIMHBI

B ajipaBUTE OMpPEEeIEHHON MOIITHOCTH

KomupoBanue cumBONIOB OmHOrO andaBUTa ¢ TMOMOIIBIO KOJOBBIX CIIOB B
npyrom andasurte, KOA0Bas TaOIUIA, TEKOIUPOBAHUE

JBonunblii kon. IlpenacraBiieHME NAHHBIX B KOMIIBIOTEpE KAaK TEKCTOB B
JTBOMYHOM ajihaBUTE

Nudopmannonublii 006EM TaHHBIX. BUT — MUHMMalTbHAS €AMHUIIA KOJTUYECTBA

uHpOpMany — ABOWYHBINA pa3psan. bait, kunobaiit, merabaiT, ruradait
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3.4

3.5

3.6
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CKOpOCTB nepcaaun HOaHHBIX. E,Z[I/IHI/H_H:I CKOpOCTH 1mCpcaavynu JaHHBIX.

Hckaxxenue nHpopMaum npu nepeaaye

KomupoBanue tekctoB. PaBHOMepHBIN koA, HepaBHoMepHbii koa. KoaupoBka
ASCII. Bocbmubutnsie konupoBku. [lonstue o kommpokax UNICODE.
JlekogupoBaHre  COOOIICHWH C  HWCIOJNB30BAaHWEM  PAaBHOMEPHOTO U

HEpaBHOMEPHOTo Koja. H(popMamoHHbIi 00bEM TeKcTa

OOuiee mpexacraBieHue O HU(POBOM MPEACTABICHUM ayIHOBU3YAIbHBIX M
APYTHX HENpepbIBHBIX AaHHBIX. KommpoBanmwe msera. llBeroBble Momenu.

Mogens RGB. I'my6una kogupoBanus. [lanutpa

PactpoBoe u BekTopHOE mpencTaBieHue u3o0paxkenuid. [lukcenn. OrneHka
nHpopManMoHHOTO 00BEéMa TrpadUyYeCKUX JaHHBIX JUII  PAcTPOBOTO

M300paeHUs

KoagupoBanue 3Byka. PaszpsaHocTe M uactoTa aMckperuszauuu. KosnmuecTBo
KaHanoB 3anucu. OIlEHKa KOJMYECTBEHHBIX IapaMETPOB, CBS3aHHBIX C

MIpe/ICTaBJICHUEM U XpaHEHUEM 3BYKOBBIX (haiiioB
HNudopmaninoHHble TEXHOJIOTUH

TexkcToBble JOKYMEHTHI M HMX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHHIla, ad3ail,

CTpOKa, CJI0BO, CUMBOJI)

TekcToBBIN IpPOLIECCOP — HMHCTPYMEHT CO3[aHUs, PEIAKTUPOBAHUA U

dbopmaTtupoBanus TeKcToB. [IpaBuna Habopa Tekcra

PenaktupoBanmne Ttekcra. CpoiictBa cumBoioB. [lpudt. Tunsr mpudTon
(pyOnensle, ¢ 3acedkamMH, MOHOUIMpHUHHBIC). [lomyXKUpHOE M KypCHBHOE
Hauepranue. CBoiicTBa a03aleB: TpaHUIBI, a03aI[HBI OTCTYN, HWHTEPBAI,

BbIpaBHUBaHME. CTHIIEBOE (hOpMATHUPOBAHUE

CrpykrypupoBanue HH(POpMAIMM C TOMOLIBIO CHHCKOB M  TaOJuI.
MHoroypoBHeBble cucku. Jlo6aBneHue TabauIl B TEKCTOBBIE JOKYMEHTBI
BcraBka n300pakeHuil B TeKCTOBBIE JOKyMeHTHL. OOTekaHue HM300pa)keHui
TEKCTOM. BkitoueHue B TEKCTOBBIM JOKYMEHT AuarpaMm U (Gopmys
[TapameTpel cTpaHulbl, HyMmepanus cTpaHull. JloOaBieHune B JOKYMEHT
KOJIOHTUTYJIOB, CCBUIOK

IIposepka mpasonucanus. PaccranoBka nepeHocoB. ['010COBOM BBOJA TEKCTA.

Onrtuyeckoe pacrno3HaBaHue TEKCTA. KomnbrorepHbiit MEepPEBO/I.

Hcnonb3oBanue cepBucoB cetu MHTEpHET 17151 00paboTKH TeKkcTa
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3HaKOMCTBO ¢ TpapUUecKUMH  peJakTopaMu. PacTpoBble  pUCYHKH.

Hcnonb3oBanue rpaduyeckux MPUMUTHBOB

Onepanuu peIakTUPOBaHHUS TpapUUeCKUX OOBEKTOB, B TOM YHCIE ITU(PPOBBIX
¢dotorpadmii: n3MeHeHHe pa3Mepa, oOpe3Ka, MOBOPOT, OTpakeHHe, pabora ¢
oOmactsiMu  (BBIICTICHHUE, KOMMPOBAHUE, 3aJIMBKA I[BETOM), KOPPEKIUS IIBETA,

SPKOCTH ¥ KOHTPACTHOCTH

Bekropnas rpaduxa. CozgaHue BEKTOPHBIX PHCYHKOB BCTPOCHHBIMHU
CpeICTBAaMHU TEKCTOBOI'O IMpOLieccopa WIM IPYrHX HporpaMm (MpUIIOKEHUH).

Jlo6aBneHre BEKTOPHBIX PUCYHKOB B TJOKYMEHTHI

[ToaroroBka MynbTUMEIUIHBIX npe3eHTanmii. Cnaiia. JloGaBineHue Ha cnaiin

TEeKCTa ¥ n300pakeHuid. PaboTa ¢ HECKOJIBKUMU craiiiaMu

JloOaBnieHne Ha ciaiig ayITMOBU3YaJbHBIX TAHHBIX. AHUMAIHS. [ UIIepCChUTKN

IIpoBepsieMblii 3JIEMEHT COACPKAHUS
TeopeTnueckre 0OCHOBBI HTHPOPMATUKU
Hemno3uimonHbpie 1 TO3UITMOHHBIC CUCTEMBI cUuCieHus . AndaBut. OCHOBaHUE.
Pazpépnyras gopma 3amucu ymucna. [lepeBoa B JeCATUUHYIO CHCTEMY YHCEN,

3allMCAHHBIX B IPYTUX CUCTEMAX CUUCIICHUS
PumMmckas cuctema cuucieHus

I[BOI/I‘-IHa}I CUCTEMA CUHUCJIICHUA. HepeBoz[ OCJIBIX YUCCII B MPECACIax OT 0 a0
1024 B nBOMYHYIO CUCTEMY cuUuClIeHUs. BocbMepHuuHas cuctema CUUCICHHUS.
HepeBoz[ YUCCJI U3 BOCBMGpH‘IHOﬁ CUCTCMbI B ABOWYHYIO U JACCATHYHYIO
cucrembl U oOpartHo. IllectHanuarepuunas cucrema cuucienus. [lepeBon
quceil Hu3 HIGCTHaI[HaTequHOﬁ CUCTCMbI B IBOWYHYIO, BOCbBMCPHUYHYIO U

JECSITUYHYIO CUCTEMBI U 00paTHO
Apudmernueckue onepanuy B ABOUYHONW CUCTEME CUHCIICHUS

Jlormueckne  BBICKa3pIBaHUS. Jlormdyeckne 3HAYCHHMS  BBICKA3BIBAHUIM.
3H€M€HTapHBIe N COCTAaBHBLIC BBICKA3bIBAHUII. .HOI‘I/I‘IGCKI/Ie onepaunn: «»
(KOHBIOHKITHS, JIOTUYECKOE YMHOXKCHHE), «HUIN» (AU3BIOHKIUS, JTOTHYECKOE
CIIOKEHHE), «He» (Jormueckoe oTpuianue). [IpuopuTeT IOTUYECKUX

omeparuii. OrmnpeneneHre HMCTUHHOCTH COCTaBHOTO BBICKA3bIBAaHUS MIpU
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HU3BCCTHBIX 3HAUCHUAX HNCTUHHOCTH BXOAANIUX B HCTO 3JICMCHTAPHBIX

BBICKA3bIBaHUU

Jlornueckne BblpakeHusa. [IpaBuiia 3amucu  JIOTMYECKUX  BBIPAXKCHHI.

[TocTpoeHue TabaHIl HCTHHHOCTH JIOTHUECKUX BBIPAXKEHUI
Jlormyeckue 31€MEHTHI. 3HAKOMCTBO C JIOTHYECKMMH OCHOBAMH KOMIIBIOTEPA
ANTOpUTMBI U IPOTPAMMHUPOBAHUE

Ilonsatue anropurMa. VcnonHWTENW anropuTMOB. AJITOPUTM Kak IUIaH

YpaBJICHUSA UCIIOJTHUTECICEM

CoiicTBa anropurma. CriocoObl 3aKCH alropuTMa (CIIOBECHBIH, B BHIE OJ0K-

CXEMBI, TporpamMma)

AJropuTMUYECKUE KOHCTpYKUMU. KOHCTpyKuMs «crnemoBaHuey. JIMHEHHbIN
anroput™. OTrpaHUMYEHHOCTb JIMHEHHBIX QJITOPUTMOB: HEBO3MOYKHOCTH
MPEeTyCMOTPETh 3aBUCUMOCTD IOCJIEIOBATEILHOCTH BBIMIOJIHAEMBIX JACHCTBHIA

OT UCXOOHBIX JAaHHBIX

KoHcTpykiust «BETBJICHHE»: TMOJIHASA U HemoyiHas (opMmbl. BeIMonHeHWE u
HEBBITNOJIHEHHE YCIOBUS (MCTUHHOCTD M JIOXKHOCTh BbICKa3biBaHUA). [IpocThie

1 COCTAaBHBIC YCJIOBUA

KoHCTpyKIIMS «IOBTOpPEHHE»: LMKIJBI C 3aJlaHHBIM YHCIIOM IOBTOPEHHUH, C

YCJIIOBUEM BBIINIOJTHEHUA, C HepeMeHHOﬁ OUKJIIa

Pa3zpabotka g (GopManbHOro HMCHOJHUTENS alrOpUTMa, MPUBOISIIETO K
TpeOyeMoMy pe3ysbTaTy NMpH KOHKPETHBIX HMCXOAHBIX JTaHHBIX. Pa3zpaboTka
HECJIO)KHBIX QJITOPUTMOB C MCIOJIB30BAHUEM LIMKJIOB W BETBICHHUM s
yhpaBieHuss (opMantbHBIMU HCIOJHUTENSAMH. BBIMOTHEHHE aNroOpUTMOB

BpPYUYHYIO U Ha KoMIibloTepe. CUHTaKCHUYeCKre U Jornueckue omuoku. OTkas3sl

SA3pik  mporpammupoBanust  (Python, C++, Java, C#, IlIxonbHbIi
Anroputmuueckuii SI3p1k). CrucremMa mporpaMMHUPOBAHUS: PEIAKTOpP TEKCTa
MporpamMm, TPAHCIATOP, OTIAAUUK

[lepemennas: Tum, ums, 3HaueHue. llenmble, BEIIECTBEHHBIE W CHUMBOJILHBIC
nepeMeHHbIe

Omneparop npucBauBaHus. ApUPMETHUYECKHE BBIPAKEHUS M MOPSIOK HUX
BbIUMCIICHH. Onepanuu ¢ I[eJbIMA YUCIaMU: LEJIOYMCICHHOE JIeNICHUE,
ocTaToK OT AeneHus. [IpoBepka 1e1MMOCTH OJJHOTO LIETIOTO YUCIIa Ha IPYTOe

BerBnenus. CocraBHbIE yCIOBUS (3allUCh JIOTHYECKUX BBIPAKCHHH Ha

U3y4aeMoOM s3bIKE IporpamMmupoBaHusi). HaxoxaeHue MuHUMyMa H
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MakCUMyMa M3 JBYX, TpE€X M 4YeThIpéXx uucen. PelleHune KBagpaTHOro

YpPaBHCHU A, UMCIOIICTO BEIICCTBCHHBIC KOPHHA

JluamoroBasi oOTJiajKa MPOrpaMM: I[IOIIAroBO€ BBINOJIHEHHE, MPOCMOTP

3HAUEHUH BEIIMYUH, OTJIAJJOYHBINA BBIBOJI, BELIOOP TOUKH OCTAaHOBA

[Mukn c ycnoBueMm. Anroput™m EBKinza it HaxO0XAEHUS HauOOIBIIEro
o011ero AeTUTeNs IByX HATypalibHbIX yKcell. Pa3Ouenue 3anucu HaTypaibHOTO
quciia B MO3UIIMOHHONW CHCTEME C OCHOBAaHHWEM, MEHBIINM WK paBHbIM 10, Ha

OTJIeTbHBIE TTUDPBI

[ukn ¢ mnepeMeHHON. AITOPUTMBI MPOBEPKH AEIIMMOCTH OJTHOTO LIEJIOr0 YUCTa

Ha JIpyroe, MPOBEPKU HATYpaAJIbHOIO YHCIIa Ha IPOCTOTY

O0paboTka CUMBOJBHBIX JaHHBIX. CUMBOJIbHBIE (CTPOKOBBIC) MEPEMEHHEIE.
[TocumBonpHas 06paboTka cTpok. [1oAcu€T YacTOThI MOSBICHUS CUMBOJA B

crpoke. Berpoennslie GyHKIMH U1t 00pabOTKU CTPOK

OmnpeneneHre BO3MOXKHBIX pe3yJbTaTOB pabOThl aJrOpUTMa IMpPH 3aJaHHOM
MHOECTBE BXOJHBIX JaHHBIX, OMPEACIICHUE BO3MOMXHBIX BXOJHBIX JAaHHBIX,

MPUBOALINX K JTAHHOMY pe3yibTary

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Hudposas rpaMoTHOCTH

I'mobGanpHas cetb MuTepHer. IP-ampeca y3moB. CereBoe XpaHEHHE JTaHHBIX.
MeTo/1bl HHAMBUIYIBHOTO U KOJJIEKTUBHOTO pa3MEeIleHNs] HOBOM WH(pOPMAITUH
B Unrepnere. bonbiime naHHble (MHTEpHET-JAAaHHBIE, B YAaCTHOCTHU JaHHBIE

COLIMAJTIbHBIX CEeTEN)

[Tonarue 06 MHPOPMALMOHHON O€30MAaCHOCTH. YTPO3bl HMH(POPMALMOHHOM
0e30macHOCTH MPHU paboTe B rI100aTLHOM CETH M METO Bl TPOTUBOICHCTBHS UM.
[IpaBuna 6e3onacHoil ayTeHTH(UKAIUH. 3alIUTa JIXIYHOH HHPOPMALIUU B CETH
Nutepuer. be3omacHble cTpaTeruu TOBeneHUss B cetw  MHTepHer.
[IpenynpexxaeHne BOBJIEUYEHUS B JACCTPYKTHUBHBICE U KPUMHHAIbHBIE (HDOPMBI
CETEeBOM aKTUBHOCTH (KHOEPOYIITUHT, (GUITUHT U ApyTrue HOpMbI)

Buner nestenbnoctu B MHTepHeTe. HTEpHET-CEPBUCH: KOMMYHHUKAIIIOHHBIE
CepBUCHI (TIOYTOBAs CITyk0a, BUJCO-KOH(EPEHII-CBSI3b U APYTHE), CIIPAaBOYHBIC

CIY)KOBI (KapThl, paclHCaHUs W JPYTHE), TOWUCKOBBIC CIYXKOBI, CITyXKOBbI
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OOHOBJICHHSI TPOTPaMMHOIO obOecredueHus W Jpyrue ciyx0bl. CepBUCHI
TOCYAapcTBEHHBIX ycimyr. OOmaunble XpaHwiumia jgaHHbBIX. Cpenctsa
COBMECTHOM pa3pabOTKu JOKyMEHTOB (oHiaiiH-o¢ucsl). I[Iporpammuoe
obecrieueHne Kak BeO-CEpBUC: OHJIAMHOBBIC TEKCTOBBIE W Tpaduueckue
PEeNaKTOpHl, Cpeabl pa3paboTKH MPOrpamMM

Teopernueckre 0OCHOBBI MH()OPMATHKH

Monenb. 3amaun, perraeMble ¢ MOMOINBI0 MojenupoBanus. Kiaccudukarmm
Mozeneld. MarepuanbHble (HaTypHble) W WH(DOpPMAIMOHHBIE MOJEIIH.
HenpepsiBable u nuckperHele monend. MmuranuonHsle moxaenu. Hrpossie
mogenu. OLeHKa COOTBETCTBUS MOJEIU MOJEIUPYEMOMY OOBEKTY U LENsIM

MOJEIINPOBAHUS
Tabnmuunsle moaenu. Tabnuia Kak MpeaCTaBICHUE OTHOIICHHS

ba3el ngansbix. OTO0Op B TabmiHile CTPOK, YAOBJIETBOPSIOUIMX 3aJaHHOMY

YCIIOBHIO

I'pad. Bepumna, pedpo, myts. OpuUEHTHpPOBAHHBIE U HEOPHEHTHPOBAHHBIC
rpadsl. JlnmuHa (Bec) pebpa. BecoBas martpuma rpada. ymHa myTH MEKITY
BepurHaMu rpada. [louck ontumansHOro mytH B rpade. HauanpHas BepiinHa
(MCTOYHWK) W KOHEYHas BepIiMHa (CTOK) B OPHEHTHUPOBAHHOM Tpade.

Brruncienue koauuecTBa myTel B HaIpaBJIeHHOM allUKINYECKOM rpade

Hepeso. Kopens, BepimHa (y3emn), Tuct, pedpo (ayra) nepeBa. Bricora nepesa.
[TonnepeBo. Ilpumepsr wucmonb3oBaHus JepeBbeB. [lepebop BapuaHTOB ¢
IIOMOLIBIO JepeBa

[lonatue MaremMaTuuecko MoOJENHU. 3aJaud, pelIaeMbleé C IMOMOIIbIO
MaTeMaTH4eCKOro (KOMIIBIOTEPHOTO) MOJEIIUPOBAHUS. Otnnune
MaTe€MaTU4eCKOW MOJEIM OT HATypHOM MOJEIM M OT CIIOBECHOIO

(;IuTepaTypHOro) omMcaHusl 00bEeKTa

OTanbl KOMIBIOTEPHOTO MOJACTHPOBAHMS: IMMOCTAHOBKA 3a/la4d, MOCTPOCHHE
MaTeMaTHYeCKOU MOACIN, nporpamMmmHas pcajm3anus, TCCTUPOBAHUC,
NPOBEICHUE KOMIBIOTEPHOTO JKCIEPUMEHTa, aHalW3 €ro pe3yJbTaToB,

YTOUHEHHE MOJEIHN
AJTOPUTMBI U IPOTPAMMUPOBAHHE

Pazbuenue 3amaun Ha moazanauu. CocTaBiIeHHE AITOPUTMOB M MPOTPaMM C
UCIIOJIb30BAHUEM BETBJICHUM, LIMKIOB M BCIOMOTATEIbHBIX AJTOPUTMOB IS

YHpaBJICHUA UCIIOJHUTEIEM UIIN APYTUMHA UCIIOJTHUTCIAMU
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Tabnuunple BenwuuHbl (MaccuBbl). OgHOMEpHBIE MaccuBBL. COCTaBIICHHUE H
OTJIJIKa TIPOTpamMM, pPEATH3YIONUX THUIIOBBIE aJTOPUTMBI  00pabOTKHU
OJIHOMEPHBIX YUCIIOBBIX MAacCHMBOB, HAa OJIHOM U3 SI3bIKOB MPOTrpaMMHUPOBAHUS
(Python, C++, Ilackanp, Java, C#, llIlkonpHbIH ANTOpUTMHUYECKHIN SI3BIK):
3al0JIHEHUE YMCIIOBOTO MacCHBa CIy4YallHBIMM YHCJIAaMH, B COOTBETCTBHH C
dbopmysoi wim myTéM BBOJIA YKCET, HAXOXKICHUE CYMMBI 3JIEMEHTOB MacCHBa,
JMHEHHBIM MOMCK 3aJaHHOr0 3HAYCHHUS B MAaCCHBE, MOJCUYET 3SJIEMEHTOB
MAacCHBa,  YIOBJETBOPAIOIIMX  33JaHHOMY  YCJIOBHIO,  HaxO0XXJCHUE

MUHHMAaJIBHOTO (MaKCUMAJILHOTO) 3JIeMeHTa MaccuBa. COpTUPOBKA MacCHUBa

OO6paboTka MOTOKAa MAHHBIX: BBIYMCICHHE KOJWYECTBA, CYMMBI, CPEIHEro
apu(METHYECKOro, MUHUMAJIBHOTO ¥ MAaKCUMAJIbHOTO 3HAYEHUS 3JIEMEHTOB

MOCJICAOBATCIIBHOCTHU, YAOBJIICTBOPAOIMUX 3aJaHHOMY YCJIOBUIO

VYnpasnenue. Curnan. OOparHas cBs3b. [lonyyeHne CUTHAIOB OT IU(PPOBBIX
JaTYMKOB (KacaHWs, pAcCTOSIHUS, CBeTa, 3Byka M jpyroro). Ilpumepsr
UCTIOJIb30BaHUSl TPHUHLUINA OOpaTHOW CBSI3M B CHUCTEMax yIPaBICHUS
TEXHUYECKUMHU YCTPOMCTBaMHU, B TOM uucie B pobororexHuke. [Ipumepsr
pOOOTH3HMPOBAaHHBIX  CHUCTeM  (CHCTeMa  YNpaBlICHHS  JBH)KCHHEM B
TPAHCIOPTHOM CUCTEME, CBAPOUYHAas JIMHUS aBTO3aBOJId, aBTOMAaTU3UPOBAHHOE
yIOpaBI€HUE OTOIUIEHWEM [IOMA, ABTOHOMHAs CHCTEMa  YINpaBICHUS

TPAHCIIOPTHBIM CPEACTBOM U APYTHE CUCTEMBI)
HNupopmalinoHHbIE TEXHOJIOTUN

[Tonsarue 06 35eKTPOHHBIX Tabiuuax. TUIBI JaHHBIX B A4YeHKax 3JIEKTPOHHOM
Tabnuiel. PegaktupoBanue u popmarupoBanue Tadiuil. BcrpoeHHbIe GyHKIIUH
JUIS TIOMCKa MakCHMyMa, MUHUMYMa, CYMMBI M CPEIHEro apu(pMeTHdeckoro.
CopTtupoBKa [aHHBIX B BbLIEJICHHOM auarnaizoHe. I[loctpoenue amarpamm
(rucrorpamMma, Kpyropas IuarpamMma, TodedHas auarpamma). Beibop twuma

AuarpaMMBbl

[IpeoOpazoBanue popmyn npu KonmupoBaHuu. OTHOCHUTENbHASI, A0OCOJIOTHAS U

CMCIIaHHasg aapecalus

VYciioBHBIE BBIYMCICHUS B 3JIEKTPOHHBIX Tabiunax. CyMMHpOBaHUE U MOACUYET
3HAYCHHM, OTBEYAIONTUX 3aJaHHOMY ycioBHi0. OOpaboTKka O0IbIINX HAOOPOB

JMaHHbIX. YMCIeHHOEe MOJICIMPOBAHUE B AIEKTPOHHBIX TaOIUIaX
Posib nH(pOpPMAIMOHHBIX TEXHOJIOTHI B Pa3BUTUU YKOHOMHKH MHpA, CTPAHBI,

pernona. OTKpbITEIE 00Opa3oBaTenbHBIe pecypchl. [Ipodeccun, cBs3aHHBIE C

uHpOpMATUKON W MH(POPMAIMOHHBIMU TEXHOJIOTHUSIMH:  BeO-aAM3aiiHep,



OPOTPAMMHUCT, pa3pabOTYMK MOOWJIBHBIX HPWIOKEHUH, TECTHUPOBILUK,
ApPXUTEKTOP MPOrpaMMHOr0 OOecreueHus], CIeHUaIuCT M0 aHalu3y JaHHbBIX,

CUCTEMHBIN aJIMUHUCTPATOP



IMPOBEPSIEMBIE HA OI'D ITO UH®OPMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
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TpeOOBaHMS
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2.5

IIpoBepsiembie TPeOOBAHUSA K MPEAMETHBIM pe3yJjibTaTaM
0a30BOro ypOBHSI 0CBOEHHSI OCHOBHOI 00pa30BaTe/bHOM
NPOrpaMMbl OCHOBHOI0 0011ero odpasopanust Ha ocHose PT'OC

3HaTh (MOHUMATH )

BrnaneHne OCHOBHBIMHM MOHATHSIMHU: HH(MOpMaLus, Iepeaada,
XpaHeHue 1 00paboTka MH(OPMAINH, AITOPUTM, MOJIEIb, IU(POBOIA
OPOXYKT ¥ MX HCHOJNB30BAaHWE JUIA pEIIeHHS YYeOHBIX ¢

MPAaKTUYCCKUX 3a1a4d

BHaI[eHI/Ie MOHATUAMU: BBICKA3bIBAHUC, JIOTMYCCKas OIlcpanus,

JIOTUYECKOE BBIpaXKEHUE
YMmeTn

YMeHue omnepupoBaTh €IUHHUIIAMU H3MEPEHUs MHPOPMALMOHHOTO

00BbEMa 1 CKOPOCTH TEepeIavuu TaHHBIX

YMeHue 3anuchiBaTh U CpaBHHUBATH Lienble yuciaa ot 0 o 1024 B
paSJII/I‘IHI:IX IIO3UIITMOHHBIX CHUCTEMAaX CUHCICHUS C OCHOBAHUAIMU 2,

8, 16, BEIMOJHATH apu(PMETHIECKHE OTICPAIIMH HAJl HUMH

YMeHue KoaupoBaTh U JEKOAUPOBATH COOOIIEHMS MO 3aJaHHBIM
npaBujiaM; TIOHUMAHWC OCHOBHBIX TIPHUHIHWIIOB KOAUPOBAHHUA
nH(pOpMaUK pa3IMIHON TPUPOIBI: TEKCTOBOH, IpaaecKkoit, ay1no
YMeHue 3anuchiBaTh JIOTUYECKHE BBIPAKEHUSI C HCIOJB30BaHUEM
AU3BIOHKINHU, KOHBIOHKIIUW U OTpULIAHUSA, OTIPCACIIATE NICTUHHOCTD
JIOTUYCCKUX BI:Ip&)KCHHfI, €CJIN U3BCECTHBI 3HAYCHUA HUCTHHHOCTHU
BXOJIALINX B HETO MEPEMEHHBIX, CTPOUTH TAOIUIBI HCTUHHOCTH JJISt
JIOTUYCCKUX BBIpa)KeHHﬁ; 3alUCBIBATL JIOTHYCCKUC BBIPAKCHUSA Ha

M3y4aeMOM SI3bIKE TPOrPaMMHUPOBAHUS

YMeHue COCTaBisATh, BBINONHITH BPYYHYIO U Ha KOMIIBIOTEpE
HECJIO)KHBIE ~ QITOPUTMbI  JUJIsl  YNPABICHHUS  MCIOTHHUTEISIMH
(Uepenamka, YepTéKHUK W JApyTHE); CO3AaBaTh M OTJIAXKWBATH
IpOrpamMMbl Ha OJTHOM M3 A3BIKOB nporpammuposanus (Python, C++,

[Tackanp, Java, C#, IlkonpHBIA AnrTOopUTMUYECKUA S3BIK),



2.6

2.7

2.8

2.9

2.10

peanu3yomue HECIOXKHBbIE aIrOpUTMbI  00paOOTKH YHCIOBBIX
JaHHBIX C HCIIOJIH30BAaHHUEM IIMKJIOB M BETBJICHUIT; yMEHUE Pa3OMBaTh
3aJjaud Ha I0/13a[]a4d, WCIOJIb30BaTh KOHCTAHTHI, MEPEMEHHBIC U
BBIDAKECHUS  PA3IMYHBIX  THUIIOB  (YMCIIOBBIX,  JIOTHYECKHX,
CHMBOJIbHBIX);  aHAIM3UPOBATh  NPEAJIOKEHHBI  aJIrOPUTM,
ONPENENsATh, KAaKWe pe3ylbTaTbl BO3MOXKHBI TIPH  33JaHHOM

MHOXCECTBC HCXOJHBIX 3HAUYCHHUH

YMeHHe 3amucaTh Ha H3y4aeMOM S3BIKE IPOrPAMMHUPOBAHMS
QJITOPUTMBI IPOBEPKH ACIUMOCTH OJHOTO LIEJIOT0 YHCIIa Ha JpYyroe,
MPOBEPKH HATYpPAJILHOTO YHCIA Ha MPOCTOTY, BBIACICHUS LU U3
HaTypaJIbHOT'O YHCJIA, NOMCK MAaKCUMyMOB, MHHHMYMOB, CYMMBbI

YHCI0BOH IOCICa0BATCIBbHOCTH

BianeHne yMeHreM OpUEHTUPOBATHCS B UEPAPXUUECKOU CTPYKTYpe
(daiimoBoil  cucrtembl, paboratb ¢ (ailJoBOM  CHUCTEMOM
MEPCOHANBHOTO KOMITBIOTEPA C HCIIOJIb30BAHHEM TpauuecKoro
uHTepdeiica, a MMEHHO: CO03/1aBaTh, KOIMPOBAaTh, MEPEMEIIATh,

NIEPEUMEHOBBIBATH, YAAIATh U APXUBUPOBATh (DAIIbl U KaTaJIOTH

BHaI[eHI/Ie YMCHUSAMU )41 HaBbIKaMH HUCITIOJIB30BaHUA
WH(POPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA JJIs1 TIOUCKA,
XpaHeHus, OOpabOTKH M Tepelayd M aHalu3a Pa3TUYHbIX BHJIOB
nHpopmarun

YMmenune BBIGI/IpaTb CHOCO6 NpCACTABJICHUA JaHHBIX B COOTBETCTBUU
C MOCTaBJICHHOM 3a7a4ei (TabiuIbl, CXeMbl, TpauKH, AHArpaMMBbl)
C HCIIOJBb30BAHUCM COOTBCTCTBYIOIIUX IIPOrpaMMHBIX CpPCIACTB

00pabOTKHU TaHHBIX

YMenne ¢opManuzoBaTh € CTPYKTYPHUPOBAaTh HH(POPMAIIHIO,
UCIIONIb3Ysl DIIEKTPOHHBIC TaONUIBI Il 0O0pabOTKH, aHaIM3a |
BHU3YyaJM3allMid YHUCJIOBBIX JaHHBIX, B TOM YHCJIE C BbIICIICHUEM
IManazoHa TaOMUIBI M YNOPSJOYMBAHMEM (COPTHUPOBKOM) €ro
AJIEMEHTOB; YMEHUE MIPUMEHSTH B AIEKTPOHHBIX Tabnuuax Gopmyast
Ui pacyéToB C  HCIOJb30BAaHUEM BCTPOCHHBIX  (YHKLUH,
a0COJIIOTHOM, OTHOCHUTEILHOM, CMeEIIaHHO! aJipecaluu;
UCTOJb30BAaTh  OJJEKTPOHHBIE  TAaONUIBl UL  YHUCICHHOTO

MOJIETTMPOBAHUS B ITPOCTHIX 33/1a4aX U3 Pa3HbIX yUeOHBIX IPEIMETOB



INIEPEYEHDb 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA OI'D
IO TH®OPMATUKE

Kon

1.1

1.2

2.1

2.2

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

[{udposas rpaMOTHOCTH

@aiinbl 1 manku (karanoru). IpuHIMNIbB mocTpoeHus (aillIoBBIX CUCTEM.
[Tomroe mms (aitna (manku). [1yTs k daiiny (manke). Padota ¢ daitnamu u
KarajoraMM  CpeACTBaMHM  OINEPAllMOHHOM  CHUCTEMBI:  CO3JaHHE,
KOIMPOBAHUE, IEpEeMEICHUEe, NEPEeUMMEHOBAaHUE M yAaleHue (aiaoB u
nanok (karanoroB). Tumbl aiinoB. CsoiictBa ¢aitnoB. dDaiinoBkIi

menemxep. [Touck daitnoB cpeacTBaMu ONepaimOHHON CHCTEMBI

O06benuHeHne KomnbioTepoB B ceTh. CeTh MHTEpHET. Beb-cTpanuiia, Beo-
caiit. CTpykrypa aapecoB BeO-pecypcoB. bpaysep. [louckoBsie cHUCTEMBI.
[Touck wHpOpMaNMU TO KIOYEBBIM CJIOBAaM U 10 H300paKECHHIO.
JocToBepHOCTh HMH(pOpMaLuu, noidy4yeHHOH u3 HMHurepuera. IP-aapeca

y3710B. CeTeBoe XpaHeHHE JaHHBIX
TeopeTtnueckre OCHOBbI HHPOPMATUKU

JluckpeTHOCTh AaHHBIX. BO3MOXKHOCTH OMUCaHUs HEMPEPHIBHBIX OOHEKTOB
Y TIPOIIECCOB C TIOMOIIBIO TUCKPETHBIX JTaHHBIX.

CumBon. Andasur. MomHocts andabuta. J[BomuHbI  andaBur.
KonuuectBo BCEBO3MOXKHBIX CJIOB (KOHOBBIX KOMOMHAIIHIA )
(UKCUPOBAHHOW JJIMHBI B JBOMYHOM andasute. [IpeobpazoBanue 1r0060ro
andasuta K ABoMYHOMY. KOIMYECTBO pa3ivyYHBIX CJIOB (DUKCHUPOBAHHOM
JUTMHBI B ajipaBUTE ONpeaeIEHHON MOIIIHOCTH.

KomupoBanue cuMBOJIOB OJHOTO ajidaBuTa ¢ MOMOIILIO0 KOJOBBIX CJIOB B
IpyroM aindasuTe, KomoBas Tabnuna, aekonupoBaHue. KoaupoBaHue
TekcToB. PaBHOMepHbIll koxa. HepaBHomepHblii kon. Komuposka ASCIIL
Bocemubutabie komupoBku. Ilonstue o komupoBkax UNICODE.
JlexonupoBaHue COOOIICHWI C HCIONIB30BAHHEM PAaBHOMEPHOTO U
HepaBHOMEpPHOTO Koaa. MHpopMannoHHbIi 00BEM TEKCTA
Nudopmannonnsiii 00béM HaHHBIX. bBUT — MHHMManbHAs EIUHHIIA

KoJudecTBa WH(OpMANMu — JIBOWYHBIA pa3psia. EauHuinbl m3mepeHus

uH(popMalMoHHOTO 00BEMa naHHBIX. burt, Oaift, KuiIoOailT, Meradair,



23

24

2.5

2.6

2.7

2.8

rurabaiit. CKOpoCTh Mepeiayu JaHHbIX. EQMHUIEI CKOPOCTH Tepenadyu

TaHHBIX

KomupoBanue 1mBera. I[BeroBpie wmoxenu. Moxpens RGB. I'myOuna
konuposanus. [lanurpa.

PactpoBoe u BekTOpHOE mpeacTaBieHne nzoopaxkenuii. [Iukcens. Onenka
UHPOPMALIMOHHOTO 00BEMa TpadUUecKux JaHHBIX Ui PaCTPOBOTO

HN300paKCHUS

Konnpoanue 3Byka. PaspsaHocts u yactoTa 3anucu. KonnmdecTBo kaHanoB
3aMucHu.
OneHka KOJIMYECTBEHHBIX MapaMEeTPOB, CBSI3aHHBIX C IPEICTABICHUEM U

XpaHEHHEM 3BYKOBBIX (hailioB

H€H03HLII/IOHHBIG U TNO3UINUOHHBIEC CHUCTEMBI CYHCICHHS. A.]I(baBI/IT.
OcHoBanue. Pa3zpépuyras ¢opma 3anucu uncna. [lepeBoa B IeCITHUHYIO
CUCTCMY YUCCII, 3alIMCAHHBIX B IPYI'UX CUCTECMAX CUUCIICHUS.

Pumckas cucrema cuuciieHus

I[BOI/I‘IHEUI CHUCTEMA CHUCIICHUA. HepeBO;[ HCJIbIX YUCCIT B IIPCALCIax OT 0 a0
1024 B pABoMYHYyIO cuCTeMy cuuciieHus. BocbMepuuHas cucrema
CUMCJICHUS. HepeBO;[ YUCCII U3 BOCBMepI/I‘-IHOI\/'I CUCTCMbI B JBOWYHYIO U
NecsITHUHYl0 cucreMbl u oOpatrHo. lllectHaamarepuunas cuctema
CUMCJICHUS. HepeBoz[ qucel u3 LHGCTHEI,Z[LIB.T@pH‘-IHOfI CHUCTCMBI B IBOUYHYIO,
BOCBMEPUYHYIO U JECATHUYHYIO CHUCTEMBI M 00paTHO. Apudmernueckue

orncpanunu B ,Z[BOI/I‘IHOI\/'I CUCTEMC CUHCIICHUA

Jlornueckue BbICKa3biBaHMUS. JIOrMueckue 3HAUYEHUS BbBICKA3bIBAaHUM.
DJIeMEHTapHbIE U COCTABHBIE BBICKa3bIBaHUA. JIornyeckne onepamnum: «u»
(KOHBIOHKIIUS,  JIOTUYECKOE  YMHOXCHHE), «WIu»  (AU3BIOHKIIUS,
JIOTUYECKOE CJIOKEHHE), «He» (Jlormueckoe otpunanue). Ilpuopurer
jJoruyeckux  omepauuid.  OmnpeneneHue  UCTUHHOCTH  COCTaBHOTO
BBICKA3bIBaHUS, €CJIM U3BECTHBI 3HAYEHHS] UCTUHHOCTH BXOJSIIMX B HETO
JJIEMEHTApPHBIX BBICKA3bIBaHUM. JlIornueckue BeipaxkeHus. [IpaBuna 3anucu
Joru4ecKkuX BbIpakeHUd. [locTpoeHue TabMUIl UCTUHHOCTU JIOTUYECKUX

BBIPAKECHUI

Jlornueckue 9JICMCHTBI. 3HaKOMCTBO C JIOTUYCCKHUMU OCHOBaMu

KOMIThIOTEpA



2.9

2.10

2.11

2.12

3.1

3.2

HenpepsiBable 1 quckperHbie Moaenu. Mimutanuonnsie moaenu. rpossie
mozenu. OneHka aieKBaTHOCTH MOJETIH MOJEITUPYEMOMY OOBEKTY U LIENIsSIM

MOACIINPOBAHUA

Tabnmuunple Momenu. Tabnmuia Kak TpeCTaBlIEeHHWE OTHOIICHUSA. basw

naHHbIX. OTOOP B TaOIMIIE CTPOK, YAOBIETBOPSAIOIINX 3alaHHOMY YCIOBHIO

I'pad. Bepmmna, pedpo, nmyts. OpueHTUPOBAHHBIE U HEOPUEHTUPOBAHHBIE
rpadsl. [{nuna (Bec) pebpa. BecoBas marpuna rpada. AnuHa myTH MexIy
BepiminHaMu Tpada. Ilouck onTumanpHOoro mytd B rpade. Haganphas
BepIiIrHA (MCTOYHHWK) M KOHEYHAs BEpIINHA (CTOK) B OPUEHTHPOBAHHOM
rpade. Brruucnenue xonuyecTBa MyTel B HANPABICHHOM AlUKIMYECKOM
rpage

HepeBo. Kopens, Bepmmna (y3en), auct, pedpo (ayra) nepesa. BreicoTta
nepea. IlommepeBo. Ilpumepbl wucmonb3oBaHUs JAepeBbeB. Ilepedop

BApUAHTOB C TOMOIIBIO JIepeBa
AJNTOPUTMBI U IPOTPAMMUPOBAHKE

CgoiictBa anroput™a. CriocoObl 3aMucH aaropuTMa (CIOBECHBIN, B BHUJC
OJI0K-CXEeMBbI, TPOTpaMma).

CocraBiieHre alropuTMOB M IMPOTPaMM C HCIOJIb30BAHMEM BETBIICHUIA,
IIUKIIOB U BCTIOMOTATEJIbHBIX alTOPUTMOB JIJIsl YIIPABIECHUS UCIIOJIHUTEIEM
(Pobot, Yepenamka, YepTé&kHuk W Apyrue). BuimogHeHHE anropuTMoB

BPYUYHYIO U Ha KOMIIBIOTEPE

SAzpik mporpammupoBanus (Python, C++, [lackans, Java, C#, IlIkonbHbII
AnropuTMUYECKHH SI3BIK).

CucremMa mporpaMMHUPOBAHHS: PEJAKTOP TEKCTa MPOrpaMM, TPaHCISATOP,
OTJIaTUHK.

[lepemennasi: Tun, uMs, 3HaueHue. Lleple, BEECTBEHHBIC H CUMBOJILHEIC
MIePEMCHHEIC.

Omneparop mpucBauBaHus. ApUPMETHYESCKHE BBIPAKCHUS M TOPSAIOK UX
BbrunciacHus. Onepanuy ¢ MeJdbIMH YHCIaMH: [ETOYMCICHHOE JICTICHHE,
0CTaTOK OT Jenenus. Bernenus. CocTaBHbIC YCIOBHS (3aMUCh JIOTUYECKUX
BBIPKCHHM Ha H3y4aeMOM sI3bIKE IporpaMMupoBaHus). HaxoxaeHue
MUHHMYyMa

U MakCHMyMa U3 JIBYX, TpEX M YeThIpEX umcel. PemreHue KBaapaTHOTO
YpaBHEHHUS, HMMEIOMIETO BEUIECTBEHHbIE KOpHU. [luki ¢ ycioBuewm.

Anroput™m EBKnmma nis HaxoXKIEHUS HAMOOJBINETO OOIIEro IeTuTeNs



3.3

3.4

3.5

3.6

4.1

JBYX HaTypajbHBIX uunces. Pa3OueHue 3amuicu HaTypaJlbHOTO YHCIIA B
MO3UIIMOHHOM CHCTEME C OCHOBAHMEM, MEHBIIMM WX paBHbIM 10, Ha
ornensHble 1UGpbl. Lukn ¢ nepeMeHHOW. AJNTOPUTMBI  IPOBEPKH
JNETMMOCTH OJIHOTO IICJIOTO YKCJIa Ha JPYyroe, MPOBEPKH HATypaJbHOTO

Yyucia Ha MPOCTOTY

O0paboTka CHMBOJBHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIC) IEPEMEHHEIE.
[TocumBonpHast 00paboTka cTpok. [10aCUET YacTOTHI MOSIBIICHUS] CHMBOJIA B

ctpoke. Berpoennsie pyHKIuM 111 00paboTKU CTPOK

OmnpeneneHre BO3MOXKHBIX pe3yJbTaToB pabOTHI alrOpUTMa MPH JaHHOM
MHOXKECTBE BXOJHBIX JaHHBIX, OIPEACICHUE BO3MOXKHBIX BXOIHBIX

JIAHHBIX, IPUBOIAIIMX K TaHHOMY PE3YyJIbTaTy

Tabnuunbple BeTUIuHbBI (MaccuBbl). OTHOMEepHBIE MacCUBBL. CocTaBlieHUE U
OTNIaJIKa TMPOTpamMM, pealu3yIOlUX THUIIOBBIE AJITOPUTMBI 00pabOTKU
OIIHOMEPHBIX  YHCJIOBBIX  MAacCMBOB, Ha  OJHOM U3  S3BIKOB
nporpammupoBanust (Python, C++, Ilackans, Java, C#, IIkompHbIi
AnroputMuueckuil S3bIK): 3all0JIHEHUE YMCIOBOIO MAacCHBa CIIy4aiiHbIMHU
YHClIaMd, B COOTBETCTBMM C ¢opMyJioil wuiau myTéM BBOJA YHCEN,
HaX0XJI€HUE CYMMBbI 3JIEMEHTOB MacCHBa, JMHEWHBINA IOUCK 3aJaHHOIO
3HAQYEHHUSI B MAacCHBE, MOJCYET SJIEMEHTOB MAacCCUBA, YJIOBJIETBOPSIOLINX
3alaHHOMY YCJIOBHIO, HaX0)XI€HWE MHUHUMAIBHOIO (MaKCHUMAaJIbHOTIO)
anemeHTa maccuBa. CopTupoBka MmaccuBa. OOpaboTka MOTOKa JaHHBIX:
BBIYUCIICHHE  KOJIMYECTBA, CYMMBI, CpEAHEro  apu(MeTHUECKOro,
MHHHUMAaJIBHOTO u MaKCUMaJIbHOTO 3HAYEHUS 3JIEMEHTOB

MOCJICAOBATCIIBHOCTHU, YAOBJIICTBOPAOIUX 3aAaHHOMY YCJIIOBUIO

Vnpasnenue. CurHan. OOpatHas cBs3b. [lodyueHue CHUTHAJIOB OT
U(POBBIX JTaTYMKOB (HAIpUMEp, KacaHHs, PACcCTOSIHUSA, CBETa, 3BYKa).
[Ipumepsl UCHOAB30BaHUS MpPUHIMIA OOpaTHOM CBSI3U B CUCTEMax
yHOpaBJICHUA TCXHUYCCKUMU yCTpOfICTBaMH C IIOMOIIBKO JATYHUKOB, B TOM

YHUCJIe B pOOOTOTEXHUKE
WNHpOopManmOHHBIE TEXHOIOTHH

TexkcToBble TOKYMEHTBI U MX CTPYKTYpHBIE JIEMEHTHI (CTpaHMLa, ad3all,
CTpPOKa, CJIOBO, CUMBOJI).

TexkcToBblli TpoliECCOp — HHCTPYMEHT CO3[AaHUSA, PEAAKTHPOBAHUSA H
¢dopmarupoBanusi TekctoB. llpaBmia nHabopa Tekcta. PemaktupoBanue

tekcta. CBoiictBa cumBojioB. pudt. Tunel mpudrtoB (pydneHsie, c



4.2

4.3

4.4

4.5

3aceykaMM, MOHOIIMpHHHBIE). [lomyXHpHOE M KypCHBHOE HauepTaHUeE.
CgoiicTBa ab3areB: rpaHuIlbl, a03aIlHbBIN OTCTYII, HHTEPBAJI, BRIpABHUBAHUE.
[Mapametpsr ctpanunbsl. CtuneBoe popmatupoBanue. CTpyKTypupOBaHHE
uH(pOpPMaLMU C TIOMOIIBIO CIIMUCKOB U TaOJIUI. MHOTOYpOBHEBbIE CITUCKH.
JloGaBnenne TabnMil B TEKCTOBBIE JOKYMEHTHI. BcraBka M300paxeHuil B
TEKCTOBBIC TOKYMEHTHI. O0TeKkaHue N300pakeHU TeKkCToM. BiitoueHre B
TEKCTOBBIM  JIOKYMEHT Jauarpamm, (opmysn, HyMepamwu CTpaHUIl,
KOJIOHTUTYJIOB, CCBUIOK M IPYTHX AJIEMEHTOB

PactpoBeie pucynku. Mcnonb3oBanue rpaduueckux NpUuMUTHBOB.
Omnepanyu pegakTUpoBaHUS TpadUUeCKUX OOBEKTOB, B TOM YHCIIE
nudpoBeix ¢dotorpaduii: U3MEHEHHE pasMmepa, oO0pe3ka, MOBOPOT,
oTpakeHHe, paboTta c oOnacTsMH (BbIIENCHHE, KOIMMPOBAHHE, 3aJIMBKA
I[BETOM), KOpPpEKIHUs I[BeTa, SPKOCTH U KOHTPACTHOCTU. BekTopHas
rpaduka. Co3naHue BEKTOPHBIX PHCYHKOB BCTPOCHHBIMU CPEIICTBAMH
TEKCTOBOTO  TIpolleccopa WM JAPYIHX mporpamMMm  (NIPUIIOKEHUMN).

JloGaBneHre BEKTOPHBIX PUCYHKOB B IOKYMEHTBI

[MoaroroBka MynbTUMENMHBIX mpe3eHTanuil. Crnaiin. [loOaBienune Ha
claij TekcTta W u300paxkeHWi. PaboTa ¢ HECKOJBKMMHU Cclaiigamu.
JloGaBnenrie Ha clnai[ ayAMOBU3YalbHBIX JaHHBIX. AHUMAaIUS.

['unepccpuiku

Tumnbl naHHBIX B sUEHKaX AJICKTPOHHOW TaOiuibl. PemaktupoBanue u
dopmarupoBanue Tabnaui. BerpoeHHble QyHKIMM 11 TOMCKA MAKCUMYyMa,
MUHUMYMa, CyMMBI U cpeliHero apudmernyeckoro. CopTupoBKa JaHHBIX B
BBIJIETICHHOM Juana3oHe. [loctpoenue auarpamm (TUCTOrpaMMa, KpyroBas
auarpamMma, Toue4yHas — Jauarpamma). Bpibop TMma  guarpaMmel.
[IpeoOpazoBanne  Gopmyn npu  komwpoBaHuH. (OTHOCHUTEIBbHAS,

abCoIOTHAs ¥ CMEIIaHHAsI aipecalus

VYciioBHBIE BBIYMCICHUS B JJEKTPOHHBIX Tabnuuax. CyMMHpOBaHUE H
MoACYET 3HAYCHUM, OTBEYAIONIMX 3aJaHHOMY ycioBuio. OOpaboTka
6OJ'II>H_II/IX HaGOpOB JAHHBIX. qI/ICJ'IeHHOG MOI[GJII/IpOBaHI/Ie B 3J'I€KTpOHHBIX

TadIuIax



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Uudopmaruka, 7 xknacc/ bocosa JI.JI., bocosa A.1O., AkiinonepHoe o0111ecTBO
«M3parenscTBO «IIpocBenieHne»
* ndopmaruka, 8 knacc/ bocora JI.JI., bocoBa A.1O., AkiimonepHoe oOI11eCcTBO
«M3narenbctBo «IIpocBenienne»
» Undopmaruxka, 9 xnace/ bocosa JI.JI., bocosa A.1O., AkunoHnepHoe 00111ecTBO

«3narensctBo «lIpocBemienne»

METOANYECKHUE MATEPHUAJIBI 1JISd YYUTEJIA

bocoga, JI. JI. Undopmartuka. 7-9 knaccel : Metoguueckoe nmocooue / JI. JI.
bocosa, A. 1O. bocoBa, H. A. AkBuiisiHoB, A. B. AnatonseB. — MockBa :
BUHOM. JIa6opatopust 3nanuii. (Coaep UT aBTOPCKYIO MPOrpaMmy U

PEKOMEHAAIMH TTO TPOBEACHUIO YPOKOB).

Bocoga, JI. JI. Uadopmartuka. 7-9 knaccel. [Tnanupyemseie pe3ynbraThl. Cucrema
3ajaHul : yueobHoe nmocooue i yuureneii / JI. JI. bocoBa. — Mockaa :

[Ipocsemienue. (BxiroyaeT 1eMOHCTPAIMOHHBIN BApUAHT UTOTOBOU pabOTHI).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET



DJIEKTPOHHOE MPUJIOKEHUE K yueOHuKaM (BxoauT B coctaB YMK s 7, 8, 9

KJIACCOB).

NHuTtepakTuBHBIE MOAYJH (TPE3EHTAIIMN, TPEHUPOBOYHBIE Y TECTOBBIE 3a/JaHUS)

Ha caiite aBTopckoi mactepckoit JI. JI. bocoBoii: bosova.ru

Buaeomartepuansl ¢ 00bICHEHUSIMU TeM Kypca Ha KaHaie «bocoBa

Nudopmatuka» B Rutube: https://rutube.ru/channel/35305593/

DnextpoHHOE npuioxenue s 7, 8, 9 knaccos (YMK Bocosa JILJL.):

https://fbz.ru/metodist/authors/informatika/4eor9

Enunas xomekiys uudpoBeix 00pazoBareibHbIX pecypcoB (EK 1IOP):

http://school-collection.edu.ru



		2026-10-09T15:35:21+0300
	ЧОУ "ОК-"ЛАУДЕР СКУЛ" ("ШКОЛА ЛАУДЕР")




