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INOACHUTEJBHASA 3AIINCKA

[Tporpamma o nHpopMaTUKE HA YPOBHE OCHOBHOI'O 00IIero 0Opa3oBaHusl COCTaBJICHA Ha
OCHOBEe TpeOOBAaHMI K pe3yiabTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTelbHON IPOrpaMMbl
OCHOBHOTO o0Imero oopaszoBanus, npeacraBieHHbix B @I'OC 00O, a Taxke ¢enepaabHOU
paboueii MporpaMMbl BOCTIUTAHUSI.

[Tporpamma o undopMaTuke Ja€T MpeCTaBICHUE O 1eNsAX, OOIIeH cTpaTeruu 00y4eHus,
BOCIIUTAaHUSI W PaA3BUTHS OOYUaIOMIMXCS CpeIcTBaMM HHQPOpPMATHKM Ha 0a30BOM YpOBHE,
yCTAHABIMBAaeT  O0s3aTeNIbHOE  MPEIMETHOE  COJIep)KaHue,  NpPeAyCMaTpUBaeT  €ro
CTPYKTYpUPOBaHHUE O pa3ziesiaM U TEeMaM.

[IporpammMa 10 wuHGOPMATUKE OMNpeAENseT KOJIWYECTBEHHbIE M  KaueCTBEHHBIC
XapaKTEePUCTHKN YUEeOHOTO MaTepuayia JJisl KaXIOro roja H3y4YeHHs, B TOM YHCIE IS
COJICPKATEIBHOTO HAMOJHEHUS PA3HOTO BHAA KOHTPOJA (MPOMEXKYTOYHOW AaTTeCcTaluu
00yyarouxcsi, BCEpOCCUNCKUX IPOBEPOUYHBIX pabOT, FOCYAAPCTBEHHOM UTOTOBOM aTTECTALINM).

[Iporpamma no uHpOpMaTHUKe SBISETCS OCHOBOM ISl COCTABJICHHS aBTOPCKHUX Y4EOHBIX
MPOrpaMM, TEMATUYECKOTO MIIAHUPOBAHUS Kypca YUUTEIEM.

Lemsimu n3ydeHusi HHPOPMATHKU HA YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHMs SIBJISTFOTCS:

dbopMHEpOBaHHE OCHOB MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUA HAayKd HWHGOPMATUKH, JIOCTIDKEHUSM HAyYHO-TEXHUYECKOrO Iporpecca U
00IIECTBEHHON MPAKTHKH, 32 CUET Pa3BUTHS MpeACTaBlIeHUH 00 HHGOPMAIUU KaK O BaXKHEUIIIEM
CTPATETUYECKOM pEeCcypce pa3BHTHs JMYHOCTH, TOCYAapCTBa, OOIIECTBa, MOHUMAHHS POJIU
WH(POPMAIMOHHBIX TPOIECCOB, MHPOPMAIMOHHBIX PECYPCOB U MHPOPMAIMOHHBIX TEXHOJIOTHH B
ycioBUAX 1M(poBoil TpaHCchHOpMaII MHOTHX C(ep KU3HU COBPEMEHHOTO O0IIIECTBa;

o0ecreyeHrne yciIoBHH, CIOCOOCTBYIOUIMX Pa3BUTHIO aJITOPUTMHUYECKOTO MBIIIJIEHUS Kak
HEOO0XOMMOTO yCJIOBUSI POPECCHOHATHLHON IESATEIFHOCTH B COBPEMEHHOM HH()OPMAIIIOHHOM
oO1ecTBe, MPEANoJararollero CrnocOOHOCTh O0yYaromerocs: pa3ouBaTh CIOXKHBIE 3a/lauyd Ha
Ooiee MpocThble NOJ337ayd, CpaBHUBATh HOBBIE 3aJaud C 3ajJayaMH, DPEUIEHHBIMU paHee,
OTIpeNeNATh MIark JUis JOCTHXKEHHsI pe3yiibTaTa U Tak Jajiee;

dbopMHUpOBaHNE W pa3BUTHE KOMIIETEHIIUM OOYYalOmUXCs B O0JIACTU HCIIOJIb30BAHMS
UH(POPMAIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTUH, B TOM YHCIIE€ 3HAHWH, YMEHUH M HaBBIKOB
paboTbl ¢ uH(poOpMalMel, MPOrpaMMHUPOBAaHUS, KOMMYHHKAIIMM B COBPEMEHHBIX HH(POBBIX
cpeiax B YCJIOBUX oOecreueHHs HH(POPMAIIMOHHOM 0€301MacHOCTH IMYHOCTH 00YYaroIerocs;

BOCIIUTAaHHE OTBETCTBEHHOTO W W30HMPATEIHHOTO OTHOIIEHHS K WHPOPMAIUU C yIETOM
NPaBOBBIX M OTHUYECKUX AaCIEKTOB €€ paclpOoCTpaHEHHs, CTPEMIICHHS K TPOJODKEHHUIO
o0Opa3oBaHusl B 00JacTH MH()OPMALMOHHBIX TEXHOJIOTMH M CO3MAATENILHOW JEsITEeIbHOCTH C
IPUMEHEHHEM CPEICTB MHPOPMALMOHHBIX TEXHOJIOTUH.

HNupopmatuka B OCHOBHOM 00111eM 00pa30BaHUM OTPAXKAET:

CYIIHOCTh WH(OPMATHKH KaK HAyYHOW IWCHIWIUIMHBI, W3ydarolleld 3aKOHOMEPHOCTH
OPOTEKaHUS W BO3MOXKHOCTH aBTOMAaTH3allMd HH(GOPMAIMOHHBIX MPOLECCOB B pPa3IMYHbBIX
cucreMax;

OCHOBHBIE 00JaCTH TIPUMEHEHUs WHPOPMATUKH, MPEKIE BCEro HWH(POpMaIMOHHBIE
TEXHOJIOTHH, YIIPaBJICHHE U COLIMATIBHYIO cepy;

MEKIUCIUTUTMHAPHBIN XapakTep HHPOPMATUKU 1 HH(POPMAIIMOHHOHN e TETLHOCTH.

N3yuenne HHPOPMATHKU OKa3bIBAE€T CYLIECTBEHHOE BIMAHUWE Ha (OPMHUpPOBAHUE
MHUPOBO33PEHUsI 00YJarOIIEerocs, ero XKU3HEHHYI0 MO3MUIINIO0, 3aKJIaJbIBA€T OCHOBBI IIOHUMAHUS
OPUHLIUIIOB (YHKIIMOHUPOBAHMUSI U UCIHOJB30BaHUS HWH(POPMAIMOHHBIX TEXHOJOTMHM Kak



HEOOXOAMMOTO HMHCTPYMEHTA TMPAKTHYECKU JIIOOON NeATeTbHOCTH W OJIHOTO W3 HaumOoJsee
3HAYMMBIX TEXHOJOTUYECKUX JOCTUKEHUN COBPEMEHHOW LMBHIM3AIMU. MHOTHE NpEeIMETHbIC
3HAHUS U CIOCOOBI JEATENLHOCTH, OCBOSHHBIC O0YYAIONIMMUCS MPU M3YYCHHH WH(POPMATHUKH,
HaXOJAT NPUMEHEHHE KaK B paMKax oOpa3oBaTeNbHOrO Mpolecca MPH H3YUYEHUU APYTUX
MpEeIMETHBIX 00JacTeil, Tak M B WMHBIX XU3HEHHBIX CUTYallUsX, CTAHOBATCS 3HAUYMMBIMH JJIs
dbopMUpOBaHUS KAueCTB JIMYHOCTH, TO €CTh OPHEHTUPOBAHBI Ha  (HOPMHpPOBAHHE
METANPEIMETHBIX U JTUIHOCTHBIX PE3YJIbTATOB O0YUCHHSI.

OcHoBHble 3amaun  yueOHoro mnpeamera «Hudbopmatuka» — chopmupoBaTh Yy
o0ydJaronuxcs:

NOHMMAaHHWE TPHUHIMIIOB YCTPOCcTBa M (YHKIMOHMPOBAHUS OOBEKTOB IH(PPOBOTO
OKPYXCHHSI, TPEICTaBICHUS 00 HCTOPUU M TEHACHIMSX Pa3BUTHS HH(DOPMATHKHU Iepuoja
1uppoBoi TpaHchopMalii COBPEMEHHOTO 00IIECTBA;

3HAHUS, YMEHUS U HABBIKU IPaMOTHOM MOCTAHOBKH 3a]1a4, BOSHUKAIOIINX B MPAKTUYECKOM
JESTSIIBHOCTH, JIUISl MX PEIICHUS C TTIOMOIIBI0 WH()OPMAITMOHHBIX TEXHOJIOTUH, YMEHUS U HABBIKU
(dhopMaIM30BaHHOTO OMKMCAHUS TTOCTABJICHHBIX 33/1a4;

0a3oBbie 3HAHUS 00 HHPOPMAILIIOHHOM MOJIEJIHMPOBAHUH, B TOM YHCIIE O MAaTEMaTHUYECKOM
MOJIeJTUPOBAHUH;

3HAHUE OCHOBHBIX AJITOPUTMHYECKUX CTPYKTYp U YMEHHE MPUMEHATb 3TH 3HAHUS IS
MOCTPOEHHUS aJITOPUTMOB PEIICHUS 33724 110 UX MATEMAaTHUYECKUM MOJIEIISIM;

YMEHHSI M HABBIKM COCTaBIICHHUS IMPOCTHIX MPOTPaMM IO MOCTPOCHHOMY alTOPUTMY Ha
OJIHOM M3 SI3bIKOB MPOTPaAaMMHPOBAHUS BBICOKOTO YPOBHSI,

YMEHHSI W HaBBIKM 3(PQPEKTUBHOTO WCIOIH30BAHUS OCHOBHBIX THIIOB IPUKIIATHBIX
nporpamm (MPUIIOKEHHI) 001ero Ha3HAYCHUsI U UH(OOPMAIITMOHHBIX CHCTEM JIJISl PELIEHUs C UX
MOMOIIbI0 TPAKTHUUECKUX 3a/]ad, BiIageHHe 0a30BBIMH HOpMaMHM HWH(OPMAIIMOHHOW ATHKU U
npaBa, OCHOBaMHU WH(GOPMaIMOHHON OE€30MMacCHOCTH;

yMEHUE TPaMOTHO HWHTEPHPETUPOBATH PE3YJbTAThl PEIICHUS NPAKTUYECKUX 3a7ad C
MOMOIIbI0  MH(POPMAIMOHHBIX ~ TEXHOJOTUM, TPUMEHSATh TOJyYEHHBIE pe3ylbTaThl B
MPAKTUYECKOHN JeITeTbHOCTH.

[lenu u 3amaum u3ydeHus MHOOPMATUKH HA YPOBHE OCHOBHOTO 0OIIero oOpazoBaHUs
OTIPENIETISIIOT CTPYKTYPY OCHOBHOTO COJIEpKaHUSI ydeOHOTO TpeaMeTa B BHUJIE CIECAYIOIINUX
YETBIPEX TEMATHYECKUX PA3IAEIOB:

1u(poBasi (PaMOTHOCTE;

TEOPETUYECKHE OCHOBBI HHPOPMATHKU;

ITOPUTMBI U IPOrPaMMHUPOBAHUE;

nH(pOpPMAITMOHHBIE TEXHOJIOTHH.

Ha uzyuenmne mnpopmartuku Ha 6a3oBoM ypoBHe otBoguTcs 102 waca: B 7 kimacce — 34
yaca (1 gac B Henenmo), B 8 kinacce — 34 gaca (1 gac B Henmeno), B 9 knacce — 34 gaca (1 gac B
HEJIEIIO).



COJEP)KXAHUE OBYUYEHUA

7 KJIIACC

Hudposasg rpaMOTHOCTH

Komnblorep — yHnBepcajabHOe YCTPOHCTBO 00pa0d0TKH JaHHBIX

KomnbioTrep — yHUBEpcalbHOE BBIYMCIUTENBHOE YCTPOMCTBO, paboTaromiee 10
nporpaMMe. THIBI KOMIIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOECHHBIE KOMIIBIOTEDSI,
CYMEepPKOMIBIOTEPHl. MOOHMIIBHEIE YCTPOICTBA.

OcHOBHbIE KOMIIOHEHTHI KOMIIbIOTEpAa M HX Ha3HaueHue. [Iponeccop. OmneparuBHas u
JIOJITOBPEMEHHAs aMsTh. Y CTpOHCTBa BBOJIA U BbIBOJ1a. CEHCOPHBIN BBOJ, AATYMKH MOOUIIBHBIX
YCTPOMCTB, CPEACTBA OMOMETPUYECKOH ayTeHTUDHUKALIH.

Hctopuss pa3BUTUS KOMIBIOTEPOB U IporpaMMHOro obecrneueHus. [loxoneHus
KOMIIbI0TepOB. COBpEMEHHbIE TEHICHIIUU Pa3BUTHS KOMITbIOTEPOB. CyNepKOMIBbIOTEPHI.

[TapasuienpHble BEIYUCICHUS.

[Tepconanbubiii kommbioTep. IIpormeccop um ero XapakTepUCTUKM (TakTOBas 4YacTorta,
paspsaHocTh). OnepaTtuBHas namsath. JloaroBpeMeHHas namsTh. Y CTpOWCTBA BBOJA U BBIBOJA.
OO0béM XpaHUMBIX JaHHBIX (ONEpAaTHBHAs NaMATh KOMIIbIOTEpA, JKECTKUNH M TBEPAOTEIbHBIN
JIMCK, TOCTOSIHHAS TaMATh CMAapT(OHa) U CKOPOCTh 1OCTYIIA AJIS Pa3IMUHbIX BUJIOB HOCUTEIIEH.

TexHuka 0€30MacHOCTH U ITpaBUiIa pabOThI Ha KOMITBIOTEPE.

IIporpamMmmbl 1 1aHHBIE

[TporpamMmmHoe obecrieueHne kommbloTepa. llpukiagHoe mnporpamMmmHoe oOecnedeHue.
CuctemHoe mnporpamMMHoe obecnedeHue. Cucremsl nporpammupoBaHus. [IpaBoBas oxpaHa
nporpaMM M JaHHBIX. becniatHele W yclioBHO-OecruiaTHele mporpammbl.  CBoOOJIHOE
pOrpaMMHOE 0OecTieueHue.

@aitnbl ¥ nanku (xatanoru). [lpuHnunel noctpoeHus ¢ainoBbix cuctem. [loiaHoe nums
¢daiina (manku). Ilyte x daiiny (manke). PabGora c ¢ailmamMu u Karajoram CpeacTBaMu
OIIEpallMOHHOMN CHUCTEMBI: CO3/JaHUE, KOIMPOBAHKE, IEPEMELICHNE, IEPEUMEHOBAHUE U YAAJICHUE
¢aitnoB n manok (karanoroB). Tumbl ¢aiinoB. CpoiicTBa (aiinoB. XapakTepHble pa3Mepbl
(aiinoB pa3IWYHBIX TUIOB (CTpaHUIA TEKCTa, JJIEKTPOHHAs KHUra, (oTtorpadus, 3amuch MeCHH,
BUJICOKJIUI, TIOJHOMETPaKHbI (uibM). ApxuBanus AaHHbIX. lcroib30BaHHE MpOrpaMM-
apxuBatopoB. Daitnosslit Menemkep. [louck ¢aiiioB cpeacTBamMu onepaioOHHON CUCTEMBI.

KomnproTepHble BUPYCHl U APYTrU€ BPEAOHOCHBIE ITporpaMMsbl. IIporpaMMbl a1 3amnTel
OT BUPYCOB.

KoMmnbrorepHbie ceTn

O6wvenunenue komnbloTepoB B ceTb. Cerb HMHTepHer. BeO-cTpanuma, BeO-cailr.
CrpykTypa aapecoB BeO-pecypcoB. bpaysep. Ilouckosbie cucremsbl. [lonck mHpopmanuu mo
KIIIOYEBBIM CJIOBaM U MO H300paxkeHuto. JloctoBepHOCTh HHGMOpMAIMM, TOTYYEHHON U3
WNHrepHera.

CoBpeMeHHbIE CEPBUCHI HHTEPHET-KOMMYHHUKALUH.

CereBoii 3TUKET, 0a30Bble HOPMBI MH()POPMAIIMOHHOW 3TUKM M MpaBa Npu padboTe B
HNurtepuere. Ctpaterun O0e3omacHoro noseaeHus B IHTepHeTe.

TeopeTuvyeckue 0CHOBbI HHPOPMATUKH

HNudpopmanus u uHGOPMALHOHHBbIE MPOLECCHI

WNudopmanus — 01HO U3 OCHOBHBIX MOHATUI COBPEMEHHOMN HAyKH.

NHpopmanus Kak CBEJEHMs, NpPEJHA3HAYCHHbIE [UIS BOCIPUATHS YECIOBEKOM, U
nH(popMaIus Kak JaHHBIE, KOTOPBIE MOTYT OBITh 00pa0OTaHbl ABTOMATU3UPOBAHHOW CHUCTEMOM.



JIMCKpeTHOCTh NaHHBIX. BO3MOXKHOCTB ONUCaHUs HENMPEPBIBHBIX O0BEKTOB U MIPOLIECCOB €
MOMOUIbIO AUCKPETHBIX JAHHBIX.

WMudopmanroHHbIe IPOLECCH] — MPOLIECCHI, CBS3aHHBIE C XPAaHEHUEM, TPEOOPa30BaHUEM U
nepenavyel JaHHbIX.

IIpencraBienne uHpopmanumn

CumBon. Andasur. MomHuocts andasuta. PazHooOpazue s3bIKOB U ajgaBUTOB.
EcrectBennbie u (opmanbHble S3bIKH. AJ(aBUT TEKCTOB Ha PYCCKOM si3bIKe. JIBOMYHBII
asipaBut. KonuuecTBo BCEBO3MOXKHBIX CIIOB (KOAOBBIX KOMOMHALMI) (PMKCUPOBAHHOM JUIMHBI B
nBouyHoM andasure. IIpeoOpazoBanue isroboro andaButa K JBouyHomy. Komamuecto
Pa3IMYHBIX CJIOB (PMKCHPOBAHHOMW JJIMHBI B aj(haBUTE OMPeIeIEHHON MOIITHOCTH.

KoaupoBanue cuMBOJIOB OJHOTO aindaBUTa C IOMOIIBIO KOJOBBIX CJIOB B JpYroM
asaBuTe, KOAOBas TAOINLIA, IEKOIUPOBAHHE.

JBonunsblii kox. IlpencraBieHune NaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B JIBOUYHOM
andasure.

NupopmannoHHslii 00bEM JaHHBIX. BUT — MUHUMalbHasg €IMHUIA KOJUYECTBA
uHpOpMaLUU — BOMYHBINA pa3pan. EnuHuinbel usmepenus MHGOpMaMOHHOIO 00bEMa JTaHHBIX.
burt, OaiiT, kunoOaiit, MeradaiT, ruradair.

CxopocTb nepeayu JaHHbIX. ETUHUIBI CKOPOCTH NE€peIayu TaHHBbIX.

KonupoBanue texkcroB. PaBHomepHbIii kon. HepaBHomephsbiii kon. Komuposka ASCII.
Bocemubutasie konupoBku. [lonsrue o konupokax UNICODE. [/lekoaupoBanue cooOIieHui ¢
UCIIOJIb30BAaHUEM PABHOMEPHOTO U HEpaBHOMEPHOTro Koza. MHpopmannoHHblil 00bEM TEKCTA.

Hckaxenne nHGpopmaliu rnpu rnepeaaye.

OO6mee mpencraBieHUe O IUPPOBOM MPEJICTaBICHUHM AayAMOBU3YalIbHBIX W JIPYIHX
HENPEPBIBHBIX TAHHBIX.

KonupoBanue mnera. llgeroBele momenu. Mogens RGB. I'myOuna koaupoBaHuS.
[Tanmutpa.

PactpoBoe u  BekTOpHOE  mpexacraBieHue — uzoOpaxeHuil. I[lukcenb.  OueHka
UH(POPMALIMOHHOTO 00BbEMa IrpaMueCcKUX JTaHHBIX IS PACTPOBOIO U300paKeHHMS.

Koauposanue 3Byka. PaspsnHocTs 1 yactoTa 3anucu. KoanuecTBo kaHaJIOB 3aIluCH.

OneHka KOJIMYECTBEHHBIX IapaMETPOB, CBS3aHHBIX C IPEACTABIECHUEM M XPAHEHUEM
3BYKOBBIX (haiijioB.

HNupopmManoHHbIE TEXHOJIOTHH

TekcToBBIC JOKYMEHTBI

TexkcToBble TOKYMEHTHI U UX CTPYKTYpHBIE 3J€MEHTHI (CTpaHula, ab3all, cTpoKa, CJIOBO,
CHUMBOJ).

TekcToBBIl MpoLeccOop — MHCTPYMEHT CO3aHus, PelaKTUPOBaHHUS M (OpMaTHPOBAHUS
tekcToB. [IpaBunma HabOopa Tekcta. PemaktupoBanue Tekcra. CpoiictBa cumBojioB. Lpudrt.
Tunsl mpudToB (pydneHsle, ¢ 3aceykaMu, MOHOIIMPHHHBIE). [lomykupHOE M KypcHBHOE
Hayeptanne. CBoicTBa a03areB: TpaHWIIBI, a03alHBIA OTCTYI, WHTEPBaJl, BBIPABHHBAHUE.
[Tapametps! cTpanunbl. CTuaeBoe popMaTUpOBaHUE.

CrpykTypupoBanue HH(GOpPMAIMKU C TMOMOIIBIO CIIUCKOB W Tabmui. MHOTOypOBHEBBIE
cnucku. Jlo6aBneHue TabnuIl B TEKCTOBBIE TOKYMEHTHI.

BcraBka m300pakeHH B TEKCTOBBIE JOKYMEHTHI. OOTeKkaHHE H300paKEHUH TEKCTOM.
BxutoueHne B TEKCTOBBIN JOKYMEHT AMarpamm, (Gpopmyi, HyMepaluu CTpaHUL], KOJIOHTUTYJIOB,
CCBIJIOK M IPYTHX DJIEMEHTOB.



IIpoBepka nmpaBonucanus. PaccranoBka nepeHocoB. ['oocoBoit BBoa TekcTa. OnTUYECKOe
pacnio3HaBanue tekcra. KommbrorepHsiii nepeBoa. Mcnosb3oBanue cepBucoB MHTepHera miist
00paboTKH TEKCTA.

Komnbrorepuasi rpadpuka

3HaKOMCTBO ¢ TrpaduyecKUMH penakropamu. PactpoBbie pucynku. Mcnonb3oBaHue
rpaduuecKux MPUMHUTUBOB.

Omnepanyu  pefakTUpoBaHHUs rpaduyeckux OOBEKTOB, B TOM 4HCIEe LUPPOBBIX
dboTorpaduii: W3MEHEHHE pa3Mepa, OOpe3Ka, IMOBOPOT, OTpakeHHe, padoTra ¢ 00JACTIMH
(BBIICIIEHUE, KOTTMPOBAHKE, 3aJIUBKA LIBETOM ), KOPPEKLIUS [IBETA, IPKOCTH U KOHTPACTHOCTH.

Bekropnas rpaduka. Co3maHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMH CpEICTBAMU
TEKCTOBOTO TIPOLIECCOpa WJIM JIPYyrux mporpamm (mpuiiokeHuit). JlobGaBieHHE BEKTOPHBIX
PUCYHKOB B JJOKYMEHTHI.

MyJabTuMeuiiHbIE Pe3eHTANNU

[ToaroroBka MynbTUMEIMUHBIX mpe3eHTanuil. Caiin. JloGaBiaeHue Ha ciaiin TekcTa u
n3o0paxxeHuil. Pabora ¢ HECKOIBKUMHU ClIaliIaMHU.

JloGaBienue Ha ciail]] ayJMOBU3yaIbHBIX JaHHBIX. AHUMaIMs. [ UnepcchuIKy.

8 KVIACC

Teopernyeckue 0CHOBbI HH(POPMATHKH

Cucremsbl cuncjieHus

HenosunmonHele ¥ TMO3UIMOHHBIE CHCTeMBl cuHcieHus. AndaBur. OcHoBaHUE.
Pa3BépHyTas ¢dopma 3ammcu uucna. IlepeBoj B JECATUYHYIO CHCTEMY YHWCEIl, 3allUCAHHBIX B
JIPYTUX CUCTEMaX CUHCIICHHUS.

Pumckas cuctema cuucieHus.

JIBonuHas cuctema cuucineHud. IlepeBon menbix umcen B mpexnenax or 0 mo 1024 B
JBOMYHYIO CHCTeMY cyHuclieHHs. BocbMepuuHas cucrema cumcieHus. llepeBon uucen wu3
BOCBMEPHYHON CHCTEMBI B IBOMYHYIO U IECATHUHYIO CUCTEMBI 1 0OpatHo. lllecTHanmarepuanas
cucremMa cuucieHus. IlepeBox umcen W3 IIECTHAAUATEPUYHOW CUCTEMBbI B JBOUYHYIO,
BOCBMEPHUYHYIO U JIECATUUHYIO CUCTEMBI U OOPaTHO.

ApudmeTnueckue onepanuu B ABOUYHON CUCTEME CUHCIICHUSI.

DJieMeHThI MATeMaTHYeCKOii JIOTHKH

Jlornueckue BbICKa3blBaHMA. Jlorndyeckue 3HAUYEHUS BBICKA3bIBAaHUM. DJeMEHTapHbIE U
COCTaBHbIE BbICKa3blBaHUsA. Jlornueckue omnepanuu: «i» (KOHBIOHKLUS, JIOTHYECKOE
YMHOXXEHHE), «WIH» (IUIBIOHKIUSA, JOTHYECKOE CIIOKEHUE), «HEe» (JJOTHYECKOEe OTPHUIlaHHuE).
[TpropuTet HorMYecKux orneparnuii. OnpeneneHrne HCTAHHOCTH COCTABHOTO BBICKA3bIBAHHS, €CITH
U3BECTHBI 3HAYEHUSI UCTUHHOCTH BXOJSIIMX B HEr0O 3JIEMEHTAPHBIX BbICKa3blBaHUH. Jlornueckue
BblpakeHUs. [lpaBmia 3amucu Joruyeckux BblpakeHuil. IlocTpoenue TaOnMIl HCTUHHOCTH
JIOTHYECKUX BBIPAKECHUI.

Jloruueckuie 371€MeHThl. 3HAKOMCTBO C JIOTUYECKUMHU OCHOBaMHU KOMIIBIOTEPA.

AJITOPUTMBI U MPOrPAMMHPOBAHHNE

HcnoaHuTe M H ANTOPUTMBbI. AJTOPUTMUYECKHE KOHCTPYKIMH

[Toustne anroputma. McCnosHUTENW adropuTMOB. AJITOPUTM KakK IUJIaH YIpPaBICHUS
HCIIOJTHUTEIIEM.

CgoiictBa anroputMa. CriocoObl 3amucy anroputMa (CIOBECHBIA, B BUAC OJOK-CXEMBI,
IporpaMma).



AJropuTMUYECcKHE KOHCTPYKUMH. KOHCTpyKuus «ciempoBaHue». JIMHEHHBIN alropuTM.
OrpaHu4eHHOCTh JIMHEHHBIX aJIrOPUTMOB: HEBO3MOYKHOCTb IIPENYCMOTPETH 3aBUCHUMOCTh
[I0CJIEI0BATEIbHOCTH BBIIOJIHIEMbIX JIEHCTBUI OT MCXOAHBIX JaHHbIX.

KoHcTpyKiusi «BeTBIeHUE»: MOJIHAS U HemoyHas (opMbl. BolloHEeHNE U HEBBINOIHEHHE
yclioBus (MICTUHHOCTD U JIOXKHOCTh BbICKa3bIBaHUs). [IpocThie U cocTaBHbIE YCIOBUS.

KoHCTpyKIIUsl «IOBTOPEHMS»: LMKIBI C 33aJaHHBIM YHCJIOM IOBTOPEHMH, C YCIOBHEM
BBIIIOJIHEHMS], C IEPEMEHHOM LIUKJIA.

Pa3zpabotka anst GpopMabHOTO KCIIOJIHUTENS AITOPUTMa, MPUBOISAIIETO K TpedyeMomy
pe3ynbTaTy MpU KOHKPETHBIX HCXOAHBIX JaHHBIX. Pa3paboTka HECIOXKHBIX aJrOpPUTMOB C
UCTIOJIb30BAaHUEM IIUKJIOB M BETBICHUH Ui yHpaBieHHUS (OPMAIBHBIMU HCIOTHUTEISIMH,
TakuMu Kak Pobor, Yepenamka, Yepréxuuk. BrinmoiHeHHe anropuTMOB BPYUHYIO U Ha
KommnbtoTepe. CHHTaKCHUYECKUE U JIornYeckre omnoku. OTKa3bl.

SI3BIK MPOrpaMMHUPOBAHUSA

S3pik  mporpammupoBanus  (Python, C++, [Ilackamp, Java, C#, IlkonbHbIii
AnropurMuyeckuit f3bIK).

Cucrema nporpaMMHpPOBAHUS: PEIAKTOP TEKCTA IIPOrpamMM, TPAHCIATOP, OTIATUHUK.

[lepemennas: tum, ums, 3HaueHue. Llenpie, BelleCTBEHHbIE U CUMBOJIbBHBIEC IEPEMEHHBIE.

Omneparop mnpucBauBaHUs. ApHU(PMETUYECKHE BBIPAKEHHUS M TOPSAIOK WX BBIYHCICHUS.
Onepanuy ¢ 1esIbIMU YUCIIaMU: LEJI0YUCIIEHHOE JIEJIEHNE, OCTaTOK OT JEJICHUS.

BerBnenus. CoctaBHble YCIOBHS (3alHUCh JIOTUYECKUX BBIPAKEHUN HA U3y4aeMOM S3bIKE
nporpaMMupoBanus). HaxoxneHne MUHMMyMa U MakCUMyMa U3 JIBYX, TPEX M YETBIPEX UHUCEIL.
Pemenue kBaapaTHOr0 ypaBHEHHMsI, UMEIOIIETO BEIIECTBEHHbBIE KOPHHU.

JlnanoroBast oTJIaJjka MporpaMm: MOIIAroBO€ BBINOJIHEHHE, IPOCMOTP 3HAYEHUN BEJINYMH,
OTJIaJI0YHBIN BBIBOJI, BEIOOP TOUKH OCTAHOBA.

[Tukna ¢ ycnoBueM. Anroput™ EBknuaa 11 Haxox1eHUsT HAaMOOJbIIEro o0IIero AemuTens
JIBYX HaTypaJIbHbIX 4Hcell. Paz0ueHue 3anucu HaTypalbHOIO YHCiia B MO3UIIMOHHOW CHUCTEME C
OCHOBaHHEM, MEHbIIUM WX paBHbIM 10, Ha OTAEIbHBIE TUPHI.

[Tukn ¢ nepeMeHHOW. AITOPUTMBI IPOBEPKH AE€IUMOCTH OIHOTO LIEJIOT0 YHCia Ha IPYToe,
IIPOBEPKU HAaTYPAJIbHOI'O YMCIIA HA TIPOCTOTY.

OOpaboTka  CHUMBOJBHBIX  JaHHbIX. CHUMBOJIbHBIE  (CTPOKOBBIE)  IIE€PEMEHHBIE.
[TocumBonbHas oOpaboTka crpok. Iloacuér wacTOThl TOSABIEHHS CHUMBOJA B CTpPOKE.
Berpoennsie GpyHkImu s 00paboTKH CTPOK.

AHaJIM3 a1rOpUTMOB

Omnpenenenre BO3MOXKHBIX pPE3YyJIbTaTOB pabOTHI ajiropuTMa MpU JaHHOM MHOXKECTBE
BXOJIHBIX JAaHHBIX, ONpeAeNieHue BO3MOXKHBIX BXOJHBIX JAHHBIX, MPHUBOJAINIMX K JaHHOMY
pe3yJbTaTy.

9 KJIACC

HudpoBasg rpaMOTHOCTD

I'no6anbHas cetb UHTEpHeT U cTpaTernu 0€30MacHOrO NMOBeIeHUs B Hell

I'mo6anbnas cetb UurtepHet. IP-agpeca y3noB. CeTeBoe XpaHEHHE MaHHBIX. MeTombI
MHAUBUAYAIbHOTO U KOJUIEKTUBHOTO pa3MelleHus: HoBoi uHdopmanuu B MaTepuere. bonbine
JMaHHbIC (HHTEPHET-aHHbIC, B YACTHOCTHU JAHHBIE COIUATBHBIX CETEH).

[Tonsitrie 06 MHMOPMAIMOHHON 0€30MaCHOCTH. YTPO3bl HHPOPMAIMOHHON 0€30MacHOCTH
npu pabore B TIIOOAIBHOW CETH W METOAbl MPOTUBOACHCTBUA WM. [IpaBuna OGe3oracHoOi



ayreHTHUKauu. 3amurta JuyHOM wuHGopmanuu B HMHTepHere. be3omacHeie cTpareruu
nosenenus B Mureprere. [IpenynpexaeHne BOBIEUEHHsS B JECTPYKTUBHBIE M KPUMHUHAJIbHBIC
(bopMBI ceTeBOi aKTUBHOCTH (KHMOSpOYIITUHT, (GUIITUHT U Apyrue GopMmbI).

PaGora B uHGoOpMaUMOHHOM NPOCTPAHCTBE

Bunel nestenbHocTH B VIHTEpHETE, MHTEPHET-CEPBHUCHI: KOMMYHUKAIIMOHHBIE CEPBUCHI
(mouroBas cmyxk0a, BHICO-KOH(EPEHII-CBA3b M JPYrHe), CIPAaBOYHBIC CIYXKObl (KapThl,
pacmiucaHus U IPYTHE), TOUCKOBBIC CITYKOBI, CITyKObI OOHOBIIEHUS TPOTPAMMHOTO O0EeCTICUeHUs
u gapyrue ciayxObl. CepBUCHI TOCyAapCTBEHHBIX yciayr. OOnauHble XpaHWIMINA JIaHHBIX.
CpencTBa COBMECTHOM pa3pabOTKH JOKYMEHTOB (oHIaitH-o¢uckl). [Iporpammuoe obecrieueHue
Kak BeO-CepBUC: OHJIAWHOBBIC TEKCTOBBIE W TpadUUecKue pEeIakTOpbl, Cpeabl pa3paboOTKu
IPOTPaMM.

Teopernvyeckne 0CHOBbI HHPOPMATHKH

MopenupoBanue Kak MeTO/l MO3HAHUS

Mogenb. 3amauu, pemiaeMbie ¢ TOMOIIBIO MojenupoBanus. Kiaccudukanum mopaene.
MarepuanpHbie (HaTypHbIE) W HMH(QOpPMAIMOHHBIE MOJenu. HempepblBHBIE W JHUCKPETHBIC
monenu. Mmutanmonnsie wmonenu. Urposesie wmomenu. OrneHKa aJeKBaTHOCTH MOENU
MOJICTTUPYEMOMY OOBEKTY U IIeJIIM MOJICTUPOBAHUS.

Tabmuunbpie Moaenu. Tabnauma Kak IpeCTaBICHUE OTHOIICHHUS.

basel nannbix. OTOOp B TAOIUIE CTPOK, YAOBIECTBOPSIOMINX 33/IAHHOMY YCJIOBHIO.

I'pad. Bepmna, pe6po, myts. OpHeHTUPOBaHHBIE U HEOPHUEHTUPOBaHHbBIE rpadbl. [[nuHa
(Bec) peOpa. BecoBas marpuma rpada. [nuua nytu mexnay BepumHamu rpada. I[lomck
ONTUMaJIbHOTO NMyTH B rpade. HayanbHas BepmnHa (MCTOYHUK) M KOHEYHAsl BepIIMHA (CTOK) B
OpUEHTHPOBaHHOM rpade. BrruncieHne KoiauuecTBa MyTeH B HAIPABICHHOM AaIlMKINYECKOM
rpage.

HepeBo. Kopenb, BepmmnHa (y3en), JucT, pebpo (ayra) naepeBa. Brsicota nepesa.
[Monnepeso. [Ipumeps! uctonbp30Banus 1epeBbeB. [lepedop BapraHTOB ¢ ITOMOMIBIO JIEpeBa.

[TonsATHE MaTeMaTHYecKOW MOJeNu. 3ajadyu, pemacMble ¢ MOMOIIBI0 MaTeMaTHYECKOTO
(KOMIBIOTEPHOTr0) MojeIupoBanus. OTIHyle MaTeMaTHYeCKOH MOAETN OT HATYpHOU MOJAETH U
OT CJIOBECHOT'O (JIUTEPAaTYpPHOI'0) OMMCAaHUS OOBEKTA.

Oranbl  KOMIBIOTEPHOTO  MOJEIHMPOBAaHUS:  IMOCTAaHOBKA  33Ja4yH,  IOCTPOCHHUE
MaTeMaTHYeCKOW  MOJENW, TMpOrpaMMHAs — pealHu3alus, TEeCTHPOBAHWE, IPOBEACHUE
KOMITBIOTEPHOT'0 3KCIIEPUMEHTA, aHAJIU3 €r0 pe3yIbTaToOB, YTOUHEHHE MOJIEIH.

AJITOPUTMBI M MPOrPAMMHPOBAHHE

Pa3paboTka anropuTMoB M NpPOrpamMm

Pazouenne 3amaum Ha momzamayn. CoCTaBleHHE alNTOPUTMOB M TMPOTPaMM  C
UCMOJIb30BAaHUEM BETBJICHMH, IIMKJIOB M BCIIOMOTATEJbHBIX aJTOPUTMOB JUIS YIPaBICHUS
ucrnonHuTeneM PoOOT miM ApyrMMu MCHIOMHUTEISIMH, TakMMHU Kak Yepemamika, YepTE&XHUK U
JPYTHMH.

Tabnuunble BenuuuHbl (MaccuBbl). OnHOMepHble MaccuBbl. CocTaBieHHE M OTJIaJKa
pOTrpaMM, peaIU3yIOIIUX THUIIOBBIE aJTOPUTMBI 00OPAOOTKU OJHOMEPHBIX YHCIOBBIX MAaCCHBOB,
HAa OJHOM M3 S3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java, C#, IlkonbHbIN
AnropuTMuYecKHii  SI3BIK): 3allOJIHEHHE YHCIOBOTO MAacCHMBa CIyYalHBIMH YWCIAMHU, B
COOTBETCTBUU C (HOpMYION WK MyTEM BBOJA YHCEN, HAXOXKICHHE CyMMbI 3JIEMEHTOB MacCHUBa,
JMHEVHBIM TIOMCK 3aJaHHOTO 3HAYEHUS B MacCHBE, IOJCYET DJIEMEHTOB MacCHUBa,
YIIOBJICTBOPSIOMIMX 33JaHHOMY YCJIOBHUIO, HAaXOXXICHHE MHHHMMAJIBHOTO (MaKCHMAaJIbHOTO)
sneMmeHnTa MmaccuBa. COpTUPOBKA MacCUBa.



OOpaboTka MOTOKA  JAHHBIX:  BBIUMCICHHE  KOJMYECTBA, CYMMBI,  CpEIHEro

apI/I(I)MeTI/I‘-IeCKOFO, MHUHUMAJIBHOI'O n MaKCUMaJIbBHOI'O 3HAa4YCHUA 3JIEMCHTOB
[I0CJIEI0BATENbHOCTH, YAOBIETBOPSIOLIUX 3alaHHOMY YCJIOBHIO.
Yupasienue

VYupasnenue. Curnan. OOpatHast cBsi3b. [lonyuyeHue cUrHajaoB OT HU(PPOBBIX JATYUKOB
(kacaHus1, paCCTOSIHMS, CBETA, 3BYKa U Ipyroro). [IpuMeps! Hcronb30BaHus IPUHLIMTIA 0OpaTHOU
CBSA3M B CHUCTEMax YIpPaBJICHHUS TEXHUYECKMMH YCTPONHCTBAMHU C IOMOIIBIO JATYUKOB, B TOM
yuclie B POOOTOTEXHUKE.

[Ipumepsl  poOOTH3UPOBAHHBIX CHUCTEM (cUCTeMa  yNpaBieHUS JBIJKEHHEM B
TPAHCIIOPTHOM CHUCTEME, CBapOyHas JMHUS aBTO3aBOJA, aBTOMATU3MPOBAHHOE YIIPaBJIEHUE
OTOIUIEHMEM JIOMa, aBTOHOMHAs CHUCTEMa YIIpPaBJIECHUsS TPAHCHOPTHBIM CPEICTBOM M JIpyrue
CHUCTEMBI).

NudopManoHHbIEe TEXHOJIOTHH

DJIeKTPOHHBbIE TAOTUIIBI

[TorsiTe 00 AMEKTPOHHBIX TabMUIaX. THUIBI JAHHBIX B SYCHKAX JIEKTPOHHOH TaOIUIIBL.
PenaktupoBanue u opmatupoBanue tabnui. BerpoeHHble PyHKIMM JJIsI TOMCKA MaKCHMYMa,
MUHUMYMa, CYMMbI U cpefHero apudmerndeckoro. COpTUpOBKAa IaHHBIX B BBIIECICHHOM
nuana3one. Iloctpoenune amarpamm  (THcTOTpamMma, KpyroBas JAMarpaMma, TOYedHas
nuarpamma). Beibop tuma nuarpamMmel.

[Tpeo6pazoBanue hopmyn npu konupoBaHuu. OTHOCUTENbHASI, A0COMIOTHAS U CMEIIaHHAs
aapecarnus.

VYcnoBHbBIE BHIUHUCICHUS B 3JIEKTPOHHBIX Tabiauax. CyMMHUpOBaHHUE U MOACUYET 3HAYCHUH,
OTBEUAIOLIUX 3aJlaHHOMY YycioBui. OOpaboTka O0JbIIMX HAaOOpPOB JaHHBIX. YuciaeHHOe
MOJICIUPOBAHKE B AJIEKTPOHHBIX TAOIUIIAX.

NndopmannoHHbie TEXHOJIOTHH B COBPEMEHHOM 00111eCTBe

Ponbp mHpOpMaMOHHBIX TEXHOJOTUH B pPa3BUTUM 3KOHOMHKH MHpa, CTpaHbl, perHoHa.
OTKpBITEIE 00pa30BATEIBHBIE PECYPCHI.

[Tpodeccun, cBsa3aHHble ¢ WHGOPMATUKOM M HMHPOPMALMOHHBIMU TEXHOJOTUSMHU: BeO-
Ju3aitHep, MporpaMMUCT, pa3pabOTYUK MOOMIIBHBIX MPUIIOKEHHUH, TECTUPOBIIUK, apXUTEKTOP

MporpaMMHOTO O6€CH€‘~I€HI/I$I, CHICOHUAJIMCT 110 aHAJIN3y JAaHHbIX, CHCTEMHBIH aI[MI/IHI/ICTpaTOp.



ININTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
NHPOPMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30BAHUA

Wzyuenrne mHGOpMATHKKA Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHHs HAaIpaBICEHO Ha
JOCTIKEHUE OOYYAIONUMUCS JMYHOCTHBIX, METAlPEJIMETHBIX M TPEIMETHBIX pPE3ylIbTaTOB
OCBOCHHS COJIEPKAHUS yUeOHOTO MpeIMETa.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMuyHOCTHBIE pe3yJibTaThl MMEIOT HANpPABICHHOCTh Ha pEIICHHE 33734 BOCIUTAHHA,
Pa3BUTHUA U COLUATU3AIUN 00YYAIOIINXCS CPECTBAMU YIEOHOT 0 IIpeaMeTa.

B pesynbrare u3yueHuss UHQOPMATUKN HAa YpOBHE OCHOBHOIO 0O0IEro oOpa3oBaHUs Y
oOyuaromierocst Oynyt c()OpMHUPOBAHBI CIEIYIOIINE TUIHOCTHBIC PE3YIIbTAThl B YACTH:

1) naTpuoTHYECKOro BOCHIUTAHMA:

[IEHHOCTHOE OTHOIIIEHHE K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAYYHOMY
HACJIEIUIO, TOHUMaHue 3HaueHus WHPOPMATUKU KaK HayKd B JKU3HH COBPEMEHHOTO O0IIECTBa,
BJIAJICHHUE JIOCTOBEPHOW MH(OPMAIIUEH O TIEPEIOBBIX MUPOBBIX U OT€YECTBEHHBIX JOCTHIKEHHIX
B oOsactTi WHGOPMATUKKA ¥ MH(GOPMAIIMOHHBIX TEXHOJOTH, 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HaHUAX O UGPOBOI TpaHCHOPMAIIUU COBPEMEHHOTO OOIIIECTBA;

2) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

OpHEHTAIUs] Ha MOpAJbHbIE IIEHHOCTH M HOPMBI B CHUTYaIlUsIX HPaBCTBEHHOTO BHIOOpA,
TOTOBHOCTH OIICHMBATh CBOE MOBEJCHHE W MOCTYIKH, a TAaKXKe IMOBEJACHUE M TOCTYIKH APYTHX
JIOJIe C TMO3MIMKM HPABCTBEHHBIX M IMPABOBBIX HOPM C Y4YETOM OCO3HAHHs TMOCIEICTBUN
MOCTYIKOB, aKTUBHOE HEMPHITHE aCOIMATBHBIX TIOCTYNKOB, B TOM uucie B UHTepHeTe;

3) rpakIaHCKOr0 BOCIIUTAHMS:

NPEICTaBICHHE O COIMUAIBHBIX HOpPMax M MpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHU B
KOJIJIEKTHBE, B TOM YHCJIE€ B COLMAIBbHBIX COOOIIECTBAX, COOMIOIEHNE MTPaBUi O0€30IacHOCTH, B
TOM 4YMCJI€ HAaBBIKOB O€30IIACHOTO MOBEAECHUS B MHTEPHET-CPE/e, TOTOBHOCTh K Pa3HOOOPA3HOI
COBMECTHOHM JIESTEIbHOCTH TP BBHIMOJHEHUH Y4YeOHBIX, IMMO3HABATEIbHBIX 3ajad, CO3JTaHUU
y4eOHBIX TPOEKTOB, CTPEMJICHHE K B3aMMOIIOHUMAHHIO M B3aMMOIIOMOIIM B TIPOIECCE ITOU
y4eOHOIl 1eATeNbHOCTH, TOTOBHOCTh OIICHWBATh CBOE MOBE/IEHUE U IMOCTYIIKM CBOMX TOBapHIIEH
C TIO3UIIMH HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHMSI MMOCIEICTBUI MOCTYIIKOB;

4) HEeHHOCTEH HAYYHOI'0 TO3HAHUSA:

c(hOopMUPOBAHHOCTH MHPOBO33PEHUECKUX MpEICTaBICHUIN 00 uHpopmanuu,
WH(GOPMALIMOHHBIX ~ TpolleccaX W HHPOPMAIMOHHBIX TEXHOJIOTHUSX, COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU U OOIIECTBEHHON MPAKTUKU U COCTABIISAIONINX 0a30BYIO
OCHOBY ]ISl TOHUMAHUS CYITHOCTH HAYYHOH KapTHHBI MHPA;

WHTEpEC K OOY4YEHHWIO M TO3HAHMIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHHI0, 0COZHAHHOMY BBIOOpPY HAIPaBJICHHOCTU U YPOBHs 00y4eHUs B JalIbHEHIIEM;

OBJIaJICHUE OCHOBHBIMU HAaBBIKAMHU HCCIIEOBATENLCKON JAESITENbHOCTH, yCTAaHOBKA Ha
OCMBICJICHHE ONBITA, HAOJIO/IEHUHN, TOCTYNIKOB U CTPEMJICHHE COBEpIICHCTBOBATh IYTH
JOCTHKEHUS] MHIMBUYaJIbHOTO U KOJUIEKTUBHOTO OJIaronoyIydus;

c(OpPMUPOBAHHOCTh ~ MH(POPMAIIMOHHON  KyJAbTYphl, B TOM  YHCJIE€  HaBBIKOB
CaMOCTOSITENIbHON paboThI ¢ yUeOHBIMH TEKCTaMH, CIIPAaBOYHON JIUTEPATypOi, pa3HOOOpa3HBIMU
cpeacTBaMu WH(GOPMAIMOHHBIX TEXHOJOTUH, a TaKKe YMEHHS CaMOCTOSITENILHO OIpeneysaTh
e CBOEro OOy4YeHHs, CTaBUTh W (OPMYIHpPOBATH JJisi ce0s HOBBIE 3amayu B yuébe u



MO3HABATEIIBHONW JICSITEIIbHOCTH, pa3BUBAaTh MOTHBBI W HMHTEPECHl CBOEH ITO3HABATEIbHOU
JIeATEIIbHOCTH;

5) dopMupoBanns KyJbTYypbl 310POBbS:

OCO3HAHUWE IIEHHOCTH JKM3HHU, OTBETCTBEHHOE OTHOIIICHHE K CBOEMY 370POBBIO, YCTAHOBKA
Ha 37I0pOBBIH 00pa3 >KM3HU, B TOM YHCJIC W 3a CUET OCBOCHHS M COOJIIOACHHUS TpeOOoBaHUM
0e30IacHOM IKCILTyaTalluu CPEACTB MHPOPMALMOHHBIX 1 KOMMYHHKAIIHOHHBIX TEXHOJIOTH;

6) TPY/10BOr0 BOCIIUTAHUSA:

HWHTEpEC K MPAKTHYECKOMY M3ydeHHIO mpodeccuii u Tpyna B chepax npodeccuoHaabHOM
JESATETLHOCTH, CBS3aHHBIX C HWH(OOPMATHUKOH, MPOTpaMMHUpPOBAHHEM W HHGOPMAIIMOHHBIMU
TCXHOJIOTUAMH, OCHOBAHHBIMU Ha NOCTHIKCHUAX HAYKH I/IH(I)OpMaTI/IKI/I 1 HAYYHO-TCXHUUYCCKOI'O
nporpecca;

OCO3HAHHBII BBIOOP M TMOCTPOCHUE WHIWBUIYAJIbHOW TPAeKTOPUU OOpa30BaHHS W
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB U OTPEOHOCTENH;

7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:

OCO3HAHUE II00ATBHOTO XapaKTepa KOJIOTHUECKUX MPOOJIEM U yTeH UX pelIeHus, B TOM
qrclie ¢ y4€TOM BO3MOXKHOCTEH MH(OPMALIMOHHBIX U KOMMYHUKAIITHOHHBIX TEXHOJIOTHIA;

8) amanranum oOydamomerocsi K H3MEHSIOIIUMCH YCJIOBUSIM COLHUAJIBHON M
NPUPOIHOM Cpelbl:

OCBOCHME OOYYAIONIMMHUCSA COIMAJIBLHOTO OIbITa, OCHOBHBIX COITMAIBHBIX POJIEH,
COOTBETCTBYIOIIMX BEyIEH IeATENIbHOCTH BO3pacTa, HOPM U MpaBWJI OOIIECTBEHHOTO
noBe/ieHus, GopM collnanbHOU KU3HU B TPYIIAX U COOOIIECTBAX, B TOM YHCIE CYIIECTBYIOIINUX
B BUPTYQJIbHOM MPOCTPAHCTBE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeamMeTHble pe3yJbTaTbl OCBOEHHUS MpOrpaMmbl MO HH(GOPMATUKE OTPaXKarOT
OBJIAJICHUE YHUBEpCaIbHbIMU y4eOHBIMU JEUCTBUAMU — [I0O3HABATEIILHBIMH,
KOMMYHUKATUBHBIMU, PETYJIATUBHBIMH.

[To3HaBaTebHbIE YHMBepPCcAJbHbIE YUeOHble AelicTBUS

ba3oBble JJoruyeckue AeMcTBUA:

YMEHHE OIpeNessaTh TMOHITHS, CO3/1aBaTh OO0OOINEHHUs, YCTaHABIWBATh aHAJOTHH,
KJIaCCU(UIIUPOBATh, CAMOCTOSTEILHO BHIOMPATh OCHOBAHHS U KPUTEPUH JUIs KilacCHU(pUKaALUY,
yCTaHaBJ'II/IBaTI) HpI/I‘—H/IHHO-CJ'Ie}ICTBeHHI)Ie CBA3U, CTpOI/ITI) JIOTUYCCKUEC paCCY)K,ZIeHI/ISI, aearb
YMO3aKJIIOUeHHS (MHIYKTUBHBIC, NEAYKTUBHBIE U 110 aHAJIOTUH) U BBIBOJBL;

YMEHHE CO3/71aBaTh, IPUMEHITh U MPEOOPA30BBIBATH 3HAKU U CUMBOIIBI, MOJICTH U CXEMBI
JJISL peHIeHI/ISI yqe6H1>1x M IIO3HABAaTCJIbHBIX 3a/1a4;

CaMOCTOSITENIbHO BBIOMpATh CMOCO0 pemieHus y4eOHOW 3amaun (CpaBHUBATH HECKOJIBKO
BApHAHTOB pEIICHMs, BbIOMpaTh HamboJee MOAXOMAIIMI ¢ Y4ETOM CaMOCTOSATEIHHO
BbI/IEJICHHBIX KPUTEPHUEB).

Ba3oBrble ucciaenoBareLCKUeE AeliCTBHSA:

bopMyIHUpPOBaTh BOMPOCH], (PUKCUPYIOIINE pPa3phblB MEKIY pPeaTbHBIM M JKeJaTeIbHBIM
COCTOSIHHEM CHUTYalluH, 00BbEKTa, 1 CAMOCTOSTEILHO YCTaHABIMBATh ICKOMOE M JIAaHHOE;

OLICHUBATh Ha MPUMEHHUMOCTb M JOCTOBEPHOCTh HH(OPMALUIO, MOJYYCHHYIO B XOJI€
HCCJICIOBaHUS;



MIPOTHO3MPOBATh BO3MOXKHOE JalIbHEHINICE pa3BUTHE IPOIECCOB, COOBITHH H HX
MOCIICACTBHSI B aHAIOTUYHBIX WJIH CXOJHBIX CUTYAIUAX, 4 TAK)KE BBIABUTATH MPEATIOIOKEHHS 00
WX PA3BUTUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

PatGora ¢ undopmaunmeii:

BBISBJIATH JeDUIUT HHPOPMAIIMH, JAHHBIX, HCOOXOIUMBIX JUIS PEIICHUS MOCTABICHHOU
3a7a4H;

NPUMEHSTh Pa3JMYHbIC METOJbI, WHCTPYMEHThI W 3allpoChl MPU TIOUCKE U OTOOpe
uH(GOPMAllMM WM JIaHHBIX W3 HMCTOYHHUKOB C YYETOM INIPEUIOKCHHOW ydeOHOW 3ajaud u
3aJJaHHBIX KPUTCPHUCR;

BBIOMpaTh, AHAIM3UPOBATh, CUCTEMATH3UPOBATH WM HWHTEPIPETUPOBATH WH(HOPMAIUIO
Pa3IUYHBIX BUJIOB ¥ (POPM IMPEIACTABICHUS;

CaMOCTOSITENILHO BBIOMpAaTh ONTUMAIBHYI (QOpPMY TIpeACTaBiICHUs WHPOPMAIMUA U
WJUTIOCTPUPOBATH pelliacMble 3a7aud HECIIOKHBIMU CXeMaMH, JHarpaMMaMH, HHOW rpadukoi u
UX KOMOMHALMSAMU;

OIICHUBATh HAJEKHOCTh WH(MOPMAIUU IO KPUTECPHUSM, NPEUIONKCHHBIM YUUTEIEM WIIN
c(OPMYITHPOBAHHBIM CAMOCTOSTEIILHO;

3¢ (HEeKTHUBHO 3aIIOMUHATH U CUCTEMATH3UPOBATh HH(POPMAIIHIO.

KoMMyHuKaTHBHBIE YHHBePCAIbHbIE YUeOHbIE TelcTBHUS

Oo0menne:

COTOCTABNSATh CBOU CYXKJIEHHS C CYXKICHUSMH JPYTHMX YYaCTHUKOB JHAJIOTa,
0OHapy>XMBATh Pa3IUYHE U CXOACTBO MMO3HIIHIH;

nyOMUYHO  TPENCTABJIATH  PE3YJIbTAThl  BBINOJTHEHHOTO  OMBITa  (DKCIEPUMEHTA,
HCCJIETOBAHMSI, IPOEKTA);

CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUIGHHS C YYE€TOM 3aJad MPE3CHTAlUU U
O0COOEHHOCTEHN ayIUTOPUH U B COOTBETCTBUU C HUM COCTABJISITh YCTHHIE U TUCHMEHHBIE TEKCTHI C
WCIIOJIb30BAaHUEM WIUTIOCTPATUBHBIX MAaT€pPUAJIOB.

CoBMecTHasl 1eITeIbHOCTD (COTPYAHUYECTBO):

MOHMMATh M UCMOJIh30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYATbHOW paOOTHI MpH
pelIeHnr KOHKPETHOM MpoOIeMBbl, B TOM YHCIIE MPU CO3AaHUU WH(OPMAIIMOHHOTO TPOAYKTA;

MPUHUMATH 11€]h COBMECTHOM WH()OPMAIMOHHOM NEeATEILHOCTH MO cOopy, oOpaboTKe,
nepemaue, Gopmanuzanuu THGOPMAINH, KOJUIEKTHBHO CTPOUTH NEUCTBHS MO €€ JOCTHKECHUIO:
pacrpeaensTh POH, JOTOBApUBATHCS, 0OCYKIATh MPOIIECC U Pe3yIbTaT COBMECTHON pabOTHI;

BBHITIOJHATH CBOIO 4YacTh paboThl ¢ WH(popmanueld win MHPOPMAIMOHHBIM MPOIYKTOM,
JIOCTHUTasi KAYECTBEHHOTO pe3ybTaTa M0 CBOEMY HAIPAaBJICHHUIO U KOOPIUHUPYS CBOU JACHCTBUS
C IPyTUMU YICHAMH KOMAaH/IbI,

OIICHMBATh KA4€CTBO CBOETO BKJIaAa B OOIIMII MHPOPMAITMOHHBIN TIPOAYKT 1O KPUTEPHUSIM,
CaMOCTOSITENNLHO CPOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aHMOJICHCTBHS;

CpaBHUBATh pE3YyJbTAaThl C HCXOJHOW 3aJadell W BKJIAJ KaXJOTO YjeHa KOMaHIbI B
JTIOCTIDKCHHE PEe3yJIbTaTOB, pa3leiiATh c(epy OTBETCTBEHHOCTH M TPOSBIATH TOTOBHOCTH K
MPEAOCTABIICHUIO OTYETA NIEPE TPYIIIION.

PeryasiTuBHbIe YHHBEpPCcAJIbHbIe YUeOHbIE 1eiiCTBHUS
Camoopranu3anus:
BBISBJISITH B )KU3HEHHBIX U YYEOHBIX CUTYalUX MPOOIEMBI, TPeOYyIOIINe peIecHUS;



OpPUEHTUPOBAThCSI B PA3IMYHBIX MNOAXOJAaX K MNPHUHATHUIO PELICHUH (MHIMBHIYaIbHOE
IPUHSTHE PELLICHUN, IPUHATHE PELICHUH B IPYIIIIE);

CaMOCTOSITEJIbHO COCTaBJIATh AJITOPUTM pelIeHUs 3afaud (WIK €ro 4acTb), BBIOMpaTh
cnoco0 pewmeHus Yy4yeOHOW 3amaud ¢ Y4€TOM MMEIOLIUXCA PECypcoB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTUPOBATh NPEJIaracMble BApUAHThI PEILICHUN;

COCTaBIATh IIaH AEMCTBUM (IJIaH peanu3aluyd HaMEUEHHOI'O alrOpUTMa PpELICHMS),
KOPPEKTHPOBATH MPEUIOKEHHBIN aIrOPUTM C YIETOM HOJTYUYECHHUSI HOBBIX 3HAHHHA 00 M3ydyaeMoM
00BEKTE;

JienaTh BbIOOp B YCJIOBHUSIX MPOTUBOPEYMBON MHPOpPMALUU U OpaTh OTBETCTBEHHOCTh 32
peuicHue.

CamokoHTpoJIb (peduiekcus):

BJIAJICTh CIOCOOAMHU CAMOKOHTPOJISL, CAMOMOTHBALIMU U pedIIeKCUH;

JlaBaTh OLIEHKY CUTYallMH U MIPEAJIaraTh IUlaH €€ U3MEHEHUS;

YUNUTBHIBaTh KOHTEKCT M MPEABUAETh TPYJHOCTH, KOTOpPBIE MOTYT BO3HUKHYTb IpHU
pemeHnu yueOHOH 3a1a4n, alalTHPOBATh PEIICHNE K MEHSIOUIMMCS 00CTOSTEIILCTBAM;

OOBSICHATh NPUYMHBI JOCTHXKEHHs (HEIOCTHXKEHUs) pe3yabTaToB HH(GOPMAIIMOHHON
NeSITeIbHOCTH, J1aBaTh OLIGHKY IPHOOPETEHHOMY OINBITY, YMETh HAaXOJIUTh IO3UTHBHOE B
MIPOU3OLIEIIECH CUTYaLNH;

BHOCUTH KOPPEKTUBHI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, M3MEHUBIIHXCS
CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YyJIbTaTa LEIH U YCIOBUAM.

IMOIMOHAIBbHBIA HHTE/JIEKT:

CTaBUTh ce0s1 HA MECTO JIPYroro 4ejoBeKa, HOHUMATh MOTHBBI U HAMEPEHUS IPYroro.

IIpunsTHe ceds1 M APYrux:

OCO3HaBaTh HEBO3MO)KHOCTb KOHTPOJHMPOBATh BCE BOKPYT AAXKE B YCIOBHUSX OTKPBITOIO
JocTymna K Ji'o0bIM 00bEMaM HHPOpMaIUH.

HPEIMETHBIE PE3YJIbTATDBI

K koHmy oOyuenust B 7 kJjacce y oOydaromierocs O0yayr chopMupoBaHBI CIEIYIOIINE
YMEHHUS:

MOSICHSITh HAa MPUMEPAX CMBICH MOHATHH «WHpOpMaIUs», «MHGOPMAIIMOHHBIN TPOIECCY,
«o0paboTka nHGOPMALTHHY, «XpaHEHUE HH(DOPMAITUNY, «TIepenaada nHhopMaIumny;

KOJMPOBaTh M JIEKOJUPOBATh COOOIIEHHs IO 3aJaHHBIM TPaBUIIaM, JEMOHCTPHUPOBATH
MOHMMAaHWE OCHOBHBIX TPHUHIIUIIOB KOAUPOBAHHUS HMH(POPMAIMH PA3IUYHON  MPUPOIBI
(TexcToBOM, rpaduueckoil, ayamo);

CpaBHHMBATh AJUHBI COOOIICHHI, 3alMCAHHBIX B PA3IMYHBIX andaBUTax, OMEPUPOBATH
€IMHUTIAMH U3MEPEHUsT HH)OPMAITMOHHOTO 00BhEMa M CKOPOCTH TIepeaayy TaHHBIX;

OIICHUBATh W CPaBHUBATh pPa3MepPbl TEKCTOBBIX, TpaUICCKUX, 3BYKOBBIX (ailioB u
BUIc0(aiiNoB;

MPUBOJUTH TPUMEPHI COBPEMEHHBIX YCTPOMCTB XpaHEHUS M TIepenayn uHpopmammu,
CpaBHUBATh UX KOJMYECTBEHHBIC XapaKTCPUCTUKH;

BBIJICJIATH OCHOBHBIE ATAITbl B HCTOPUH M TIOHMMATh TEHICHIIMH Pa3BUTHS KOMITBIOTEPOB U
IPOTPaMMHOTO 0OecrieueHUs;

MoJlydyaTh ¥  HCIOJIb30BaTh HWH(MOPMALMIO O XapaKTEPUCTHKAX MEPCOHATBHOTO
KOMITBIOTEpPA M €r0 OCHOBHBIX 3JIeMEHTax (Tpolieccop, onepaTuBHas MaMsTh, TOJTOBpEMEHHAs
naMsTh, YCTPONCTBA BBO/1a-BbIBO/IA);



COOTHOCHUTb XapaKTEPUCTUKH KOMIIbIOTEPA € 33a4aMH, PELIAEMbIMHU C €0 IOMOILBIO;

OPUEHTHPOBATHCS B HEPAPXHUECKON CTPYKType (ailyioBOii CUCTEMBI (3alMCHIBaTh MOJTHOE
ums ¢aitna (katamora), myTh K ¢aiily (Karajory) mo HMMEIOUIEMYCs OINHUCaHHIO (ailoBoit
CTPYKTYpPbI HEKOTOPOI'0 HH(POPMALMOHHOTO HOCUTEIIS);

pabotath ¢ (ailloBO CHCTEMON MEPCOHATBHOIO KOMIIBIOTEPA C MCIIOJIb30BAaHHEM
rpagpuueckoro  uHTepdeiica, a  HMMEHHO:  CO3/aBaTh, KONUPOBAaTh,  IEpEMELIATh,
NIEPEUMEHOBBIBATH, YIAIATh U apXUBUPOBATH (hailyibl U KaTaJOTH, UCIIOJI30BaTh AHTUBUPYCHYIO
IporpaMmMmys;

IOpPEACTaBIATh  Pe3yibTaThl CBOEH JEATENBHOCTHM B  BUAE CTPYKTYPUPOBAHHBIX
WUTIOCTPUPOBAHHBIX IOKYMEHTOB, MYJIbTUMEIUNHBIX IPE3CHTALINN;

uckate uH(popmauuio B HMHrepHere (B TOM uyucle, O KIIOYEBBIM CJIOBaM, IO
U300paKeHHI0 ), KPUTUYECKH OTHOCUThCS K HaJIEHHOM MH(OpMAaIK, OCO3HABasi ONACHOCTh JJIs
JUYHOCTM U 0OLIecTBa paclpoCTpPaHEHHs] BPEJOHOCHOM uHpoOpManuu, B TOM 4YHCIE
HKCTPEMUCTCKOIO U TEPPOPUCTUUECKOTO XapaKTePa;

IIOHMMATb CTPYKTYPY aJIpECOB BEO-pECYpPCOB;

UCII0JIb30BaTh COBPEMEHHbBIE CEPBUCH HHTEPHET-KOMMYHUKALIUM;

coomonatb  TpeOoBaHMs ~ 0€30MacCHOW  JSKCIUIyaTalldd  TEXHUYECKUX  CPEICTB
MH(OPMALIMOHHBIX U KOMMYHUKALMOHHBIX TE€XHOJIOTMM, COONIOAATh CETEBOM 3THUKET, 0a30BbIE
HOPMBI HTHPOPMALMOHHOW STHKH H MpaBa Mpu padoTe ¢ MPUIOKEHUSIMH Ha JTIOOBIX yCTPOHCTBAaX
u B MlHTepHeTe, BEIOUpaTh Oe30MacHble CTpAaTeTruy MOBEICHHS B CETH;

OPUMEHATh METObl MPOPUIAKTUKNA HETaTUBHOTO BIMSHUS CPEACTB MH(OPMAILIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTMI Ha 3J0POBBE MOIb30BATENIS.

K konmy oOyuenust B 8 kJjacce y oOydaromierocs O0yayr chopMupoBaHBI CIEIYIOIINE
YMEHMUSL:

NOSICHATh Ha MpUMEpax pasIMuus MEXAY [O3ULHOHHBIMA M  HENO3ULIMOHHBIMU
CUCTEMaMHU CUHCIICHUS;

3anMchbiBaTh M cpaBHUBaATh Lenble uynuciaa oT 0 go 1024 B pa3nuuHBIX MO3UIIMOHHBIX
cucTeMax CuuciieHus (C OCHOBaHMAMHU 2, 8, 16), BBIMOMHATH apu(METHUECKUE ONepaluu Haj
HUMU;

PacKpbIBaTh CMBICH MOHITHH «BBICKAa3bIBAHUEY, <«JIOTHYECKAs ONEpaLUs», «WIOTHYECKOEe
BBIpaXKCHHEY;

3alMChIBaTh JOTMYECKHE BBIPDAKEHUS C HCIIOJIB30BAHUEM JIU3BIOHKIMH, KOHBIOHKIHMHU U
OTPULIAHUS, OIPENEIATh HMCTUHHOCTb JIOTMYECKUX BBIPAKEHUH, €CIM WM3BECTHBl 3HAUEHUS
VCTUHHOCTH BXOJSIIUX B HEro MEPEMEHHBIX, CTPOUTH TAOIUIBI UICTUHHOCTU IS JIOTHUECKUX
BBIPAKECHMI;

pPacKpbIBaTh CMBICI TOHATUH «HUCIOJHUTEND)», «AITOPUTM», «IIpOrpaMMmay, MOHHUMas
pasHUILY MEX1y YHOTPeOJIeHUEM STUX TEPMUHOB B OOBIZICHHOM peud U B UHPOPMATHUKE;

ONMCHIBATh AJITOPUTM DPELIEHUS 3aJaud Pa3IUYHBIMH CIOCOOAMM, B TOM 4YHCIIE€ B BHJE
OJIOK-CXEMBEI;

COCTaBIIAITh, BBINOJHATH BPYYHYI0O M Ha KOMIBIOTEPE HECIOXKHBIE AITOPUTMBI C
UCIOJIb30BAaHUEM BETBJICHUH W LIMKJIOB JJISl YIIPABJICHUS HUCHOJHHUTEISIMU, TaKUMHU Kak PoOor,
Uepenamka, YepTExKHUK;

UCIMOJIb30BaTh KOHCTaHTbl U INEPEMEHHbIE PA3JIMYHBIX THUIOB (YUCIIOBBIX, JOIMUYECKHX,
CHUMBOJIbHBIX ), @ TAK)KE COJEPIKAIINE UX BBIPAXKEHUS, UCIIOIb30BaTh ONIEPaTOp NPUCBAUBAHUS;

UCIIOJIb30BaTh MPU pa3pabOTKe MpOrpaMM JOTHYECKHE 3HAUYCHHSI, OTIEpallii U BBIPAKEHUS
C HUMU;



AQHAJIM3UPOBATh MPEJIOKEHHBIE aJITOPUTMBI, B TOM YHCIIE ONPEAEINIATh, KAKAE PE3yIbTaThl
BO3MOKHBI IIPH 33ITAHHOM MHOYECTBE MCXO/IHBIX 3HAYCHUH;

CO3/1aBaTh U OTJAXHUBATh MIPOTPAMMEI Ha OJTHOM M3 SI3BIKOB mporpammupoBanwus (Python,
C++, Ilackane, Java, C#, IlIkonbHBIA ANTOPUTMHYECKUN SI3BIK), peaIM3yIOIINE HECIOKHBIC
aNropuT™Mbel 00pabOTKM YMCIOBBIX JAHHBIX C MCIIOJIB30BAHHEM IUKIOB W BETBJICHUU, B TOM
quclie PEeaM3YIOLIUME IIPOBEPKY JCIMMOCTH OJHOIO LEJIOro 4uciaa Ha JpYyroe, IPOBEPKY
HATYpaJIbHOTO YHCJIa Ha TPOCTOTY, BBIACICHUS TU(P U3 HATYPATHHOTO YHUCIIA.

K koHmy oOydeHust B 9 kJjacce y oOydaromierocs Oyayr copMuUpOBaHBI CIEIYIONINE
YMEHUS:

pa3OuBaTh 3aJaydl Ha M0J33Ja4d, COCTAaBJAThH, BHINOJIHITH BPYUYHYIO M Ha KOMIIBIOTEpPE
HECJIOKHBIE QJITOPUTMBI C HCIIOJB30BAHUEM BETBIICHHUM, IIMKIOB M BCIOMOTATEIbHBIX
QITOPUTMOB JIJIsl YIIPABJICHUS UCTIOTHUTENAMHU, TakuMu kKak Po6ot, Uepenarika, UepTExHUK;

COCTaBISITh M OTJAXHBATh MPOTPAMMBbI, PEAIU3YIONINE TUIIOBBIE aIrOPUTMBI 00pabOoTKU
YHUCJIOBBIX MOCJIEIOBATEILHOCTEH WIIM OJJHOMEPHBIX YHMCIOBBIX MACCHBOB (TTOMCK MaKCHMYMOB,
MHUHUMYMOB, CYMMBbI WJIM KOJUYECTBA JJIEMEHTOB C 3a/JlaHHBIMM CBOMCTBAaMH) HAa OJHOM W3
a3bIKOB nporpammupoBanus (Python, C++, Ilackans, Java, C#, llIkonbHbII ANTOpUTMHYECKUNA
S3bIK);

pPacKpbIBaTh CMBICT MOHSATUN «MOJIETBY, «MOJCITHUPOBAHKUEY, OMPEEIATh BUIBI MOJCIICH,
OIICHUBATD aJIEKBATHOCTH MOJIEIH MOJICTUPYEMOMY OOBEKTY U IEJISIM MOJICTTUPOBAHUS;

UCIIONIE30BaTh Tpadbl U IEPEBbs A MOJICIHUPOBAHUS CUCTEM CETEBOM M HepapXUdyecKou
CTPYKTYpPBbI, HAXOUTh KpaTyalimuii myTs B rpade;

BbIOMpaTh CHOCOO MPEACTaBICHUS JAHHBIX B COOTBETCTBHM C IIOCTaBJICHHOHN 3ajaueit
(Tabnuibl, cXxeMbl, TpaUKH, JTUarpaMmbl) C UCIOJIB30BAHUEM COOTBETCTBYIOUIMX MPOTrPaMMHBIX
CpencTB 00pabOTKHU JaHHBIX;

UCIIONIb30BaTh OJIEKTPOHHBIE TaONHIBI JUisi 00paOOTKM, aHanW3a W BHU3yalU3allud
YUCJIOBBIX JAHHBIX, B TOM YHCJE C BBIJICJIEHHWEM Juara3oHa TaOJUIbl U YIOPSAI0YMBAHUEM
(COPTUPOBKOI1) €T0 2JIEMEHTOB;

co3daBaTh W TPUMEHATH B DIEKTPOHHBIX Tabnumax ¢GopMynsl Uisi pacué€ToB C
UCIIONIb30BAaHUEM BCTPOCHHBIX apupMeTHUYeCKUX (QYHKIUH (CyMMHUpDOBaHME U TMOJCYET
3HAQUCHHWH, OTBEUAIOIIMX 33/JlaHHOMY  YyCIOBUIO, cpeaHee  apudMeThyeckoe, TMOHCK
MaKCUMaJIbHOTO W MHUHUMAJIBHOTO 3HA4YeHHs), aOCOTIOTHOW, OTHOCHTEIIBHOW, CMEIIaHHOU
aJjpecalum;

UCTIONIb30BaTh DJJIEKTPOHHBIC TAOMHIIBI IS YUCIEHHOTO MOJETHPOBAHUS B IMPOCTHIX
3a/1auax M3 Pa3HbIX MPEAMETHBIX 00J1acTel;

WCIIOJIh30BaTh COBPEMEHHBIE HMHTEPHET-CEPBUCHI (B TOM YHCJI€ KOMMYHHKAIIMOHHBIE
CEpBHCHI, OONAYHBIE XPAHWIUIIA JAHHBIX, OHJAMH-MIPOTpaMMbl (TEKCTOBBIE M Tpaduueckue
PENaKTOPBI, Cpebl Pa3pabOTKH)) B yueOHON U MOBCEHEBHOM NEATEIILHOCTH,

MPUBOAUTH TPUMEPHI HCIOJIB30BAaHUS TE€OMH(DOPMAIMOHHBIX CEPBHCOB, CEPBUCOB
TOCYJapCTBEHHBIX YCIYT, 00pa30BaTeNIbHBIX cepBUCOB MHTEpHETa B yueOHOI W MOBCEIHEBHON
JeATEIbHOCTH;

UCIIOJIb30BaTh  pA3JIMYHBIE CPENCTBA 3alIUThl  OT BPEIOHOCHOTO IPOrPaMMHOTO
oOecrnievyeHus, 3aluiiaTh NepPCOHANbHYI0 HH(GOPMAILUIO OT HECAaHKIMOHUPOBAHHOTO JOCTYIa U
€ro TMOCHEACTBUM (pasriamieHusi, IOJIMEHBI, YTpaThl JaHHBIX) C YYETOM OCHOBHBIX
TEXHOJIOTHYECKUX U COIMATBbHO-TICUXOJIOTHYECKUX ACIEKTOB HMCIOJIb30BaHUsi cetu HTepHer
(cereBass aHOHMMHOCTbH, ITU(PPOBOI CJel, ayTEHTUYHOCTh CYOBEKTOB M PECYPCOB, OMACHOCTHh
BPEJOHOCHOTO KO/1a);



pacmo3HaBaTh IMOMBITKM M TPEIyNpeXIaTh BOBICUYEHHE Ce0S W OKPYXKAIOMHX B
JECTPYKTUBHBIE U KPHUMUHAIbHBIE (OPMBI CETEBOW aKTHBHOCTU (B TOM YHCIE KHOEpOYIUTUHT,
¢dumumHr).
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1.2 DNIeMEHThl MaTEMaTUYECKOM JIOTUKH 6 1 bubmmorexa [IOK
https://m.edsoo.ru/7f418516
Hroro no pazneny 12
Pa3nen 2. AnroputMbl ¥ IPOrpaMMHUpPOBaHNe
)1 HcnonHuTeny U anropuTMsl. 10 1 bubmmnoreka HOK
’ ANropUTMHUYECKNE KOHCTPYKIIMH https://m.edsoo.ru/7f418516
bubmmoteka IIOK
2.2 #13bIK IPOTPaMMIPOBAHHS ? https://m.edsoo.ru/7f418516
bu6mmoteka IIOK
2.3 AHaJI3 anropuTMOB 2 https://m.edsoo.ru/7f418516
Hroro no pazneny 21
PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0



https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516

9 KJIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpouabusie Ilpakruyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoTsbI
pecypcsbl
Pazgea 1. lndpoBasi rpaMOTHOCTH
11 I'mo6anpHas cetb IHTEpHET U cTpaTerun 3 bubnuotexa [JOK
' 0€30ITacHOTO TOBEICHUS B HEH https://m.edsoo.ru/7f41a7d0
bubmuorexa [JOK
1.2 PaboTa B nH(pOpPMAIIMOHHOM MPOCTPAHCTBE 3 https://m.edsoo.ru/7f41a7d0
Hroro no pazgeny 6
Pa3znea 2. TeopeTudeckue 0CHOBbI MH()OPMATUKH
bu6mmoreka [IOK
A M 1
2 OJETTMPOBAHUE KAK METOJ MTO3HAHUS 8 https://m.edsoo.ru/7f41a7d0
Hroro no pazgeny 8
Pa3nes 3. Anropur™Mbl M1 IpOrpaMMHpOBaHue
bu6mmorexa [IOK
. 6 1
3.1 Pa3paboTka anropuTMoB U mporpamm hitps://m.cdsoo.ru/7f41a7d0
bu6mmoreka [IOK
32 Ympanrerie 2 https://m.edsoo.ru/7f41a7d0
Uroro no pazgeny 8
Pa3nen 4. UngopManoHHbIe TEXHOJIOTHHT
bu6mmorexa [IOK
. 1
4.1 DIICKTPORHbIC Ta0HILb! 0 https://m.edsoo.ru/7f41a7d0
4.2 NudopmaninoHHbIe TEXHOIOTUU B 1 bubnmnoreka [JOK



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

COBPEMEHHOM OOIIECTBE

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

Hroro no pazneny 11
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



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

HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
Kommbrotep — yHuBepcaibHOE
BBIYUCIIUTEIIBHOE YCTPOMCTBO,
paboTaroree mo mporpamme. 1 bubnnoreka [JOK
TexHuka 6€30MaCHOCTH U MPaBUIIA https://m.edsoo.ru/8al1521d2
paboTel Ha KommbIoTepe § 2.1, No
7685 c. 46-52
Hcropus u coBpeMeHHbIE
TEHJICHIIMM Pa3BUTHUSI KOMIILIOTEPOB 1 bubmmorexa LOK
https://m.edsoo.ru/8al523
§2.1.4, Ne 86-102 c. 52-62 DS.LNLECS00.IURA 702268
ITporpammHoe oOecnieueHue
koMmIbroTepa. [IpaBoBas oxpana | bubnuoreka [IOK
nporpamMm u AaHHbIX § 2.2, Ne 103— https://m.edsoo.ru/8a152826
109 c. 63-72.
@aiinbl 1 nanku. OCHOBHbBIE
N bubmuorexa [JOK

ornepauuu ¢ (aiaMu 1 nankam .§ 1 httos://m.edsoo.ru/8a152a74
2.3, Nel10-124, c. 73-83. EE—
ApxuBanusi TaHHBIX.
Hcnons3oBanue nporpamm- 1 bubnnoreka [JOK
apxuBaTopoB § 2.4, Ne125-126, c. https://m.edsoo.ru/8al52cfe
84-95.
KommnbrorepHbie BUpYCHI U 1 bubmmorexa [OK

P Py https://m.edsoo.ru/8al52f74



https://m.edsoo.ru/8a1521d2
https://m.edsoo.ru/8a1523ee
https://m.edsoo.ru/8a152826
https://m.edsoo.ru/8a152a74
https://m.edsoo.ru/8a152cfe
https://m.edsoo.ru/8a152f74

aHTUBUPYCHBbIE IIpOrpaMMel § 2.5 c.
95-109

Kommnsrorepnsie ceru. Ilonck

bu6mmoreka [IOK

PaBHOMEpHBIE 1 HEPABHOMEPHBIE

! mropmai B cet Muteprer § 2.5 https://m.edsoo.ru/8al53244
c. 104-109
CepBHUCH UHTEPHET-KOMMYHUKALIH.

g CeteBoli aTuker. CTpareruu bubnunoreka [HOK
0€30MacHOTO MOBE/ICHUS B https://m.edsoo.ru/8al153460
Wurepnere § 2.6 c. 113-122.

9 WNudopmanus u gannsie. § 1.1, Ne 1— bubnuorexa [JOK
7 pt, 7 (p1) Cc. 7-13 https://m.edsoo.ru/8a161966

10 Wudopmannonnsie mpomeccs § 1.2, bubnnorexa [HOK
Ne 8-13 pr, c. 14-21 https://m.edsoo.ru/8al6le2a
PaznooOpasue sI3bIKOB U aI(aBUTOB.

bubmuorexa [JOK

1 Ecrectsennbie i GopmanbHbie https://m.edsoo.ru/8al61fec
si3bIku § 1.3, No24-35 ¢. 23-27
JIBOWYHBIH andaBur.

12 IIpeoOpaszoBanue m060ro anpasuta bubnuoreka [IOK
K nBouuHomy § 1.4, No 36-54 c. 29- https://m.edsoo.ru/8a162186
34
[IpencraBneHue 1aHHBIX B

13 KOMIIBIOTEPE KaK TEKCTOB B bubnuorexa [IOK
nBonyHOM andasute § 1.5,No 55-74 https://m.edsoo.ru/8a162316
c.36-41

14 Enununst usmepenus nuapopmanuu bubnnoreka [JOK
U CKOPOCTH I€peaun JaHHbBIX https://m.edsoo.ru/8a16249c¢

15 KoaupoBanue TekcTOB. bubnnorexa [JOK

https://m.edsoo.ru/8a162510



https://m.edsoo.ru/8a153244
https://m.edsoo.ru/8a153460
https://m.edsoo.ru/8a161966
https://m.edsoo.ru/8a161e2a
https://m.edsoo.ru/8a161fec
https://m.edsoo.ru/8a162186
https://m.edsoo.ru/8a162316
https://m.edsoo.ru/8a16249c
https://m.edsoo.ru/8a1625f0

KOIEI . ¢ 42-45

JlexoupoBaHue COOOIICHUIA.

16 WNudopmannoHHblil 00bEM TEKCTA . C
42-45
17 [udposoe npencrapiieHne bubnmoreka [JOK
HEMPEPBHIBHBIX JaHHBIX https://m.edsoo.ru/8al162848
Konuposanue nisera. Onenka
18 nH(pOopMaMOHHOTO 00BEMA bubnuorexa [JOK
rpau4YecKuX JaHHBIX JJIS https://m.edsoo.ru/8al1629¢ec
pacTpoBOro U300paskeHus
bu6mmorexa [IOK
19 Kozuposarine 3pyka https://m.edsoo.ru/8al62b72
Pe3epBHblii ypok «KoHTpoabHAs
20 pa601;a o TZf/Ie "Hpez[cfaBneHHe bubmorexa LHOK
https://m.edsoo.ru/8a162d02
uHpopmanuu"»
TekcToBbIE TOKYMEHTHI, UX BBOJ U
)1 pEIaKTUPOBAHKUE B TEKCTOBOM bubnuotexa [JOK
npoueccope § 3.1, Ne 174-177, c. https://m.edsoo.ru/8al62e7e
128-134
dopMaTupoBaHUE TEKCTOBBIX
) nokymeHToB § 3.2, Ne 177-191, c. bu6mmoreka [JOK
135-143. IlpakTudeckas padorta c. https://m.edsoo.ru/8al62fe6
172
[Tapametpsl cTpanuibl. COUCKH U Bu6morexa [LOK
23 tabmumer § 3.3, Ne 192-200 , c. 143-
https://m.edsoo.ru/8al1632d4
152. [IpakTuueckas padora c. 172
24 BcraBka HEeTEKCTOBBIX 00BEKTOB B bubmuorexa [JOK

TEKCTOBBIE TOKYMEHTHI § 3.4, Ne

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



https://m.edsoo.ru/8a162848
https://m.edsoo.ru/8a1629ec
https://m.edsoo.ru/8a162b72
https://m.edsoo.ru/8a162d02
https://m.edsoo.ru/8a162e7e
https://m.edsoo.ru/8a162fe6
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1632d4

201-203, ¢.153-157. IlpakTuyeckas
paborac. 172

WuTennekTyanbHble BO3SMOXKHOCTH
COBPEMEHHBIX CHCTEM 00pabOTKH

25 TekcToB ¢ 159-162. [IpakTuueckas
pabota c. 172
O60061eHre U cucTeMaTH3alus
3HaHu# 1o TeMe «TekcToBbIe

26 nokyMeHThD» [IpoBepounas padbora bubnuoreka [IOK
Odopmnenue pedepara «Mcropus https://m.edsoo.ru/8al635¢2
BBIUUCIIUTEIIEHOU TEXHUKIY.
[IpakTuueckas pabora. C. 184-191
I'paduueckuii penakrop. PactpoBsie Bu6miorexa LIOK

27 pucysii § 4.1, Ne 128-154, ¢. 192- https://m.edsocL).Iru/8al63874
196
Omnepauuu peJaKTHPOBaHUS

)% rpaduuecKkux 0ObeKTOB bubnuoreka [IOK
[TpakTuueckas padota c 218. § 4.2, https://m.edsoo.ru/8a1639d2
Ne 155-163, c. 197-206
Bekrophas rpaduka [Tpaktuyeckas Bu6miorexa LIOK

29 pabora ¢ 218. §4.3, Ne 164-171, https://m.edsogm/Sal63b30
173, ¢ 207-217
O06o0011eHNne U cUCTeMaTU3aIUs
3HaHui o reme «KommnprorepHas

30 rpadukay. [Iposepounas pabota / bubnmorexa LOK

. https://m.edsoo.ru/8al16404¢

Bcepoccuiickas npoBepouHas
paborta

31 PezepBHblit ypok. O6o0111€HNE U bubmmoreka [IOK

CHCTeMaTHu3alus 3HaHu! /

https://m.edsoo.ru/8a164828



https://m.edsoo.ru/8a1635c2
https://m.edsoo.ru/8a163874
https://m.edsoo.ru/8a1639d2
https://m.edsoo.ru/8a163b30
https://m.edsoo.ru/8a16404e
https://m.edsoo.ru/8a164828

Bcepocculickas nposepodHas
paborta

32

33

34

IToaroroBka MynbTUMEIUNHBIX
npe3entamuii § 5.1, § 5.2 Ne 241—
254 c. 226-237

JloGaBieHue Ha ClIai
ayJMOBU3YaJIbHBIX TaHHbIX,
aHUMaIUK U TUIEePCChUIOK .§ 5.2, Ne
241-254, c. 238-241. Ilpaktuueckas
pabota ¢ 238

O000I11IeHIE U CUCTEMATU3AIUS
3HaHUU 10 TeMe «MyIbTUMEeNiTHbIe
npeseHTauumn» c. 233 Ilpakruueckas
pabota c. 238

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

bu6mmoreka [IOK
https://m.edsoo.ru/8al642c4

bubmuorexa [JOK
https://m.edsoo.ru/8a164472

bubmuorexa [JOK
https://m.edsoo.ru/8a164652



https://m.edsoo.ru/8a1642c4
https://m.edsoo.ru/8a164472
https://m.edsoo.ru/8a164652

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bceero Konrpoanneie  TIpaxTuieckue u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI

pecypchl
Heno3unmoHHbIe ¥ MO3UIIMOHHbBIC 1 bubmuorexa [JOK
CHUCTEMBI CUMCIIeHUs C. 5-9 https://m.edsoo.ru/8a1649¢0
PasBepnyras popma 3anucu yucna c. 1 bubnnorexa [JOK
9-13 https://m.edsoo.ru/8al64ba2
JIBonuHas cucrema CUMCIIEHUS.
Apudmerndeckue onepanm B | bubnuoreka [IOK
JIBOMYHOM CHCTEME CUucieHus c.15- https://m.edsoo.ru/8a164d96
22
BoceMepuuHas cucrema cHuciieHus | bubnuoreka [IOK
c.22-24 https://m.edsoo.ru/8a165296
IlTecTHanuarepuyHas cucTema | bubnnorexka [HOK
cyucieHus c.25-28 https://m.edsoo.ru/8al16549¢
O00011eHNEe U CUCTEMATU3ALIS
3HaHUM Mo TeMe «CHCTeMBI | bu6mmoreka [IOK
cyucieHus» Bxognas npoBepodHas https://m.edsoo.ru/8al16564c
pabora. ¢ .30-35

bu6mmoreka [IOK
Jloruueckue BricKa3zbiBaHusIC. 39-44 1 hitps://m.cdsoo.rw/8al 657fa
Jlornyeckue onepamuu «uy», «Aiam, | bubnuorexa [JOK
«Hey c. 47-52 https://m.edsoo.ru/8a165b56
Omnpenenenre CTUHHOCTU | bub6nuorexa [IOK

COCTaBHOI'0 BBICKAa3bIBaHUA €.52-57

https://m.edsoo.ru/8al165cf0



https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a164ba2
https://m.edsoo.ru/8a164d96
https://m.edsoo.ru/8a165296
https://m.edsoo.ru/8a16549e
https://m.edsoo.ru/8a16564c
https://m.edsoo.ru/8a1657fa
https://m.edsoo.ru/8a165b56
https://m.edsoo.ru/8a165cf0

10 TabmuIel UICTUHHOCTH €.59-62
bu6mmoreka [IOK
11 Jlornueckue sneme c.64-68
FHACCIHE SJICMEHTHL https://m.edsoo.ru/8al65e¢94
KonTtponbHas pabora o Teme
N bu6mmoreka [IOK
12 «2neMEeHThl MAaTEMaTH4YECKOMN
https://m.edsoo.ru/8al78c38
aorukm» c. 70-72
13 [Tousitue anropurma. Mcnonnurenu bubnnoreka [HOK
aJropuTMoB c. 73-79 https://m.edsoo.ru/8a17949¢
14 CgoiictBa asiropur™a. Crioco0sl bubnnorexa [JOK
3aIyiCH aJiropuT™Ma ¢.79-92 https://m.edsoo.ru/8a179606
AnropurMuyeckasi KOHCTPYKIUS
15 «clie10BaHue». JINHEWHBIN alTrOpUT™M
c. 93-99
AnropurMuyecKas KOHCTPYKIUS
16 «BETBJICHUEY: TTOJIHASI U HETOJIHAs
¢dopmer c. 111-115
17 AnropuTMHuueCcKas KOHCTPYKLUS bubnnoreka [JOK
«toBTopeHue» ¢. 118-133 https://m.edsoo.ru/8a17998a
PopMabHOE UCIIOJIHEHHE
18 anroputMma [IpakTuueckas padora: bubmmorexa [OK
P P P ) https://m.edsoo.ru/8al79aac
Yepenarka, YeprexHuk, PoOoT.
Pa3paboTka HECTOKHBIX aITOPUTMOB
19 C UCIIOJIb30BAaHUEM ITUKJIOB JIJIA bubnuorexa [JOK
yrpaieHus: GopMaTbHbIMU https://m.edsoo.ru/8al79%elc
WCTIOJTHUTEIISIMU
Pa3paboTka HECTOKHBIX aITOPUTMOB
bu6mmoreka [JOK
20 C UCIIOJb30BaHUEM ITUKIIOB K

BETBJICHUM JUJIS1 YIIPABJICHUS

https://m.edsoo.ru/8al79%¢l¢c



https://m.edsoo.ru/8a165e94
https://m.edsoo.ru/8a178c38
https://m.edsoo.ru/8a17949e
https://m.edsoo.ru/8a179606
https://m.edsoo.ru/8a17998a
https://m.edsoo.ru/8a179aac
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c

dbopManbHBIMU UCTIOTHUTEIISIMU

21 BrinosiHeHUE anropuTMOB bubmorexa [TOK
P https://m.edsoo.ru/8al 7a06a
O06001IeHNEe U CHCTeMAaTH3aIINS
” 3HaHUM 1o TeMe «VcroaHuTENn U bubmuorexa [JOK
AITOPUTMBL. AJITOPUTMUYECKUE https://m.edsoo.ru/8al7al8c
KOHCTPYKIIUW»
” SI3bIk mporpamMmmupoBanud. Cucrema
nporpaMMupoBanus c. 146-151
[lepemennbie. Oneparop
24
npucBauBanus ¢. 151-160
[IporpamMmmMmupoBanue TMHEHHBIX
25
anropuTMoB c.162-172
26 Pa3pabotka nporpamm, coepkaniux
omneparop BeTBieHus c. 173-181
27 Juanorosas oTyIagKa IporpaMm
28 uxn ¢ ycnoBuem c. 182- 191
bu6mmoreka [JOK
) .
? L ¢ nepeneroit https://m.edsoo.ru/8al7ac4a
bu6mmoreka [JOK
30 O6paboTka CUMBOJIBHBIX JTAHHBIX https://m.edsoo.rw/Sal Tad6e
O06o01IeHne U cucTeMaTu3alus
3HAHUU MO TeMe «SI3bIK
31 nporpammupoBanus» [IpoBepounas bubmorexa [IOK
POrp P N POBEp https://m.edsoo.ru/8al 7ae8e
pabota / Bcepoccuiickas
poBepoyHas paborta
0 PesepBHblit ypok. O60011eHNE U bub6nuorexa [IOK

cUcTeMaTu3alus 3HaHUM U yMEHUI

https://m.edsoo.ru/8al17b456



https://m.edsoo.ru/8a17a06a
https://m.edsoo.ru/8a17a18c
https://m.edsoo.ru/8a17ac4a
https://m.edsoo.ru/8a17ad6c
https://m.edsoo.ru/8a17ae8e
https://m.edsoo.ru/8a17b456

1o Kypcy unpopmaruku 8 kiacca /
Bcepoccuiickast mpoBepouHasi pabota

33

AHanu3 anroputmoB. OrpeneneHue
BO3MOXXHBIX PE3YJIbTATOB PAOOTHI
JIropyurMa 1npu 3alaHHOM
MHOXCCTBEC BXOJHBIX JaHHBIX

bu6mmoreka [IOK
https://m.edsoo.ru/8al7afa6

34

OBIIEE KOJIMYECTBO YACOB I10

Ananu3z anroputmMoB. OnpeneneHue
BO3MOYKHBIX BXOJHBIX JaHHBIX, 1
MPUBOAIINX K TAHHOMY PE3yJIbTaTy

34

I[TPOT'PAMME



https://m.edsoo.ru/8a17afa6

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
I'mo6anpnas cetb MuTepuer. IP-
bubmuorexa [JOK
1 azpeca y370B. bonbllne JaHHBIE C 1
https://m.edsoo.ru/8al7b578
206-217
) HNudopmanronHas 6€301acHOCTb C 1 bubnuorexa [JOK
248-259 https://m.edsoo.ru/8a17b690
VYder nousTHS 00 HHPOPMALTMOHHOM
0€30MaCHOCTH TIPU CO3IaHUH
3 KOMIUICKCHBIX HH(POPMAITHOHHBIX 1 bubmmorexa LIOK
p https://m.edsoo.ru/8al7b7bc
00BEKTOB B BUJI€ BEO-CTPAHHUI] C
241-245
4 Buabl neaTeIsHOCTH B CETH | bu6mmoreka [JOK
WuTepner ¢ 236-141 https://m.edsoo.ru/8al7b8e8
OO0J1auHBIE TEXHOJIOTUH.
. bubmuorexa [JOK
5 Hcnons3zoBanue onmnaitH-oduca ams 1
https://m.edsoo.ru/8al7bale
pa3paboTKu JOKYMEHTOB ¢ 224-230
O00011IeHE U CUCTEMATH3AIUA
3HaHu# 1o TeMaM «[ 1o0aabHasa CETh
6 WNuTepHet u cTpaTeruu 6€30mMacHOro 1 bubnmoreka [JOK
MOBEJICHUSA B Hel», «PadoTa B https://m.edsoo.ru/8al7bb36
MH(OPMALIMOHHOM IIPOCTPAHCTBEN C
261
b K
7 Mogaenu u MoaeIupoOBaHuUE. 1 nbsmorexa LO

https://m.edsoo.ru/8al7be06



https://m.edsoo.ru/8a17b578
https://m.edsoo.ru/8a17b690
https://m.edsoo.ru/8a17b7bc
https://m.edsoo.ru/8a17b8e8
https://m.edsoo.ru/8a17ba1e
https://m.edsoo.ru/8a17bb36
https://m.edsoo.ru/8a17be06

Knaccudukanum moaeneii ¢ 82-90

Taomuuusie mogenu ¢ 118-128

bu6mmoreka [IOK
https://m.edsoo.ru/8al7c04a

10

11

12

Pa3paboTrka ogHOTAOMIMYHON 6a3bI
naHHbIX. CocTaBiieHHE 3aMpoOCcCoB K
0a3e manabix ¢ 131-140

I'pad. Becoras maTpuna rpada.
JliviHa yTH MEX]ly BEepIIUHAMU
rpada. Beraucienne KoamdecTna
IIyTE€N B HAIIPaBJICHHOM
anKimaeckom rpage ¢ 105-112

Iepero. [Tepebop BapruaHTOB ¢
nomoInbio aepesa ¢ 113-115

MaremMaTHueckoe MOJeIMPOBaHHE C
92-97

bu6mmorexa [IOK
https://m.edsoo.ru/8al7¢392

13

14

15

16

OTtanbl KOMIIBIOTEPHOTO
MozenupoBanus ¢ 97-102

O00011IeHE U CHCTEMATH3aIUA
3Hanuii. KoHTponbsHas padora 1mo
Teme «MoeTMpoBaHNE KaK METO/T
no3Hanus» ¢ 145-151

Pa30uenue 3agaun Ha moa3a1auu.
CocraBneHue aaropuTMoB U
MPOTrPAMM C UCIIOJIB30BAHUEM
BETBIICHUH, ITUKJIOB U
BCIIOMOTATEJIbHBIX AJITOPUTMOB C 5-
29

OnnomepHbie MaccuBhl ¢ 38-54

bu6mmoreka [JOK
https://m.edsoo.ru/8al7c4aa

bu6mmoreka [JOK
https://m.edsoo.ru/8al7¢9c8

bubmuorexa [JOK
https://m.edsoo.ru/8al7cb12

bu6mmoreka [JOK



https://m.edsoo.ru/8a17c04a
https://m.edsoo.ru/8a17c392
https://m.edsoo.ru/8a17c4aa
https://m.edsoo.ru/8a17c9c8
https://m.edsoo.ru/8a17cb12

Tumnossie anropuT™Mbl 00padOTKH

https://m.edsoo.ru/8al7cc3e
bubmuoreka [JOK

17 MaccuBOB ¢ 55-71 https://m.edsoo.ru/8al7cd60
18 CoprtupoBka maccusa ¢ 39-71
bu6mmoreka [IOK
19 O6paboTka nmoToka gaHHbIX ¢ 39-71 hitps:/m.cdsoo.ru/8al7d01c
O06001IeHNe U CUCTEMATU3AIIHS
20 3HaHui. KonTposasHas pabora mo bubnnoreka [JOK
Teme «Pa3paboTka alropuTMOB U https://m.edsoo.ru/8al7dl1ca
IPOrpaMM»
21 VYupasnenue. Curnan. OOparHas bubnuorexa [JOK
CBsI3b ¢ 72-78 https://m.edsoo.ru/8al17d4d6
) PobGoTtu3upoBanHbie cHCTEMBI C 79- bubnnorexa [HOK
81 Tect https://m.edsoo.ru/8al17d602
DneKTpoHHBIE TaOMUIIBL. THIIBI
23 JTAHHBIX B SIYEMKAX AIEKTPOHHOU bubmnorexa [IOK
https://m.edsoo.ru/8al17d710
Tabmuiel ¢ 152-161
24 PenaktupoBanue u bu6mmoreka [JOK
dbopmatupoBanue Tabmui c162-177 https://m.edsoo.ru/8al7d832
Berpoennbie pyHKIMM 1T TTOWCKA
)5 MaKkCUMyMa, MUHUMYyMa, CYMMBI 1 bubnnorexka [JOK
cpenHero apudmernyeckoro ¢ 178- https://m.edsoo.ru/8a17d990
193
26 CoptupoBka u GUIBTpAIHS JTAHHBIX bubnuotexa [JOK
B BBIZIENICHHOM J1Mana3oHe ¢ 194 https://m.edsoo.ru/8a17db70
7 IToctpoenue auarpamm u rpaduKkoB bubmuoreka [IOK
B DJIEKTPOHHBIX Tabnmiax ¢ 194 https://m.edsoo.ru/8al7e08e
28 OtHocuTeNnbHas, a0CONMIOTHAS U bubmuorexa [JOK



https://m.edsoo.ru/8a17cc3e
https://m.edsoo.ru/8a17cd60
https://m.edsoo.ru/8a17d01c
https://m.edsoo.ru/8a17d1ca
https://m.edsoo.ru/8a17d4d6
https://m.edsoo.ru/8a17d602
https://m.edsoo.ru/8a17d710
https://m.edsoo.ru/8a17d832
https://m.edsoo.ru/8a17d990
https://m.edsoo.ru/8a17db70
https://m.edsoo.ru/8a17e08e

cMmeniaHHas aapecanus ¢ 194

https://m.edsoo.ru/8al7e2b4

9 VY cnoBHBIC BEIYUCICHHS B 1 bubmuorexa [JOK
ANEKTPOHHBIX Tabymmax ¢ 194 https://m.edsoo.ru/8al7e6ba
30 O6paboTka 60X HAOOPOB | bubnmoreka [JOK
NaHHBIX ¢ 194 https://m.edsoo.ru/8al7e87¢
31 UucnenHoe MOACIMPOBAHUE B 1 bubnmoreka [JOK
ANEKTPOHHBIX Tabymmax ¢ 194 https://m.edsoo.ru/8al7eaca
O00011IeHIE U CUCTEMATU3AIUS
. bubmuorexa [JOK
32 3HAHUU 110 TeMe «DJIEKTPOHHbIE 1
https://m.edsoo.ru/8al7ec3c
Tabauie» ¢ 200
Poab nadopmanmoHHbIx
. bubmuorexa [JOK
33 TEXHOJIOTHI B PA3BUTUU SKOHOMUKH 1
https://m.edsoo.ru/8al7ed54
MHpa, CTPaHbI, pETHOHA
PesepBHbIil ypok. O000IICHHE 1
34 CI/ICTEM&TI/BZP nst I/ITOF;IBTOG 1 bubmorexa HOK
HHA- https://m.edsoo.ru/8al 7eebe
MMOBTOPEHHE
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME



https://m.edsoo.ru/8a17e2b4
https://m.edsoo.ru/8a17e6ba
https://m.edsoo.ru/8a17e87c
https://m.edsoo.ru/8a17eaca
https://m.edsoo.ru/8a17ec3c
https://m.edsoo.ru/8a17ed54
https://m.edsoo.ru/8a17ee6c

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06p330BaTeJILHOﬁ nmporpaMmbl OCHOBHOI'O 001ero 06p33OBaHI/Iﬂ

1

1.1

1.2

I[To Teme «l{udpoBasi r(paMOTHOCTHY

[TosicHsiTh Ha  mpUMepax CMBICH  TMOHATUH  «MHQOpPMAIHUIY,
«H(OPMAIIMOHHBIN MpoIeccy», «o0padoTka nHpopMaAUNY, «XpaHESHUE
uH(poOpMaLUny, «repeaada HHPOpMaIUN

[TpuBOIUTH PUMEPHI COBPEMEHHBIX YCTPOMCTB XpPaHEHUS U Mepeaadu

nH(pOpMaLM1, CPAaBHUBATh UX KOJMUYECTBEHHBIE XapaKTEPUCTUKU

1.3

1.4

[Tonmyyatp W HCHONB30BaTh HH(OpPMALMIO O XapaKTEPUCTUKAX
NEPCOHAIBHOIO KOMIIBIOTEPA U €T0 OCHOBHBIX 3JIEMEHTax (Tpoleccop,
ONEepaTHBHAs IAMSATh, JOJIOBPEMEHHAs IaMAThb, YCTPOMCTBA BBOJA-

BBIBOJIA)

Co0oTHOCHTD XapPaAKTCPUCTUKU KOMIIBKOTEPA € 3ada4aMU, PCIIaCMbIMHA C

€T0 IOMOIIBIO

1.5

OpueHTHpPOBATbCS B HEPAPXUUYECKOH CTPYKType (haillloBOi cHCTEMBbI
(3anmuchIBaTh MONHOE UMs (aiiia (kaTanora), nyTh K ¢ailny (katanory)
[0 UMEIOIIEMYCsl ONUCAaHHIO (PAWIOBOM CTPYKTYpBHl HEKOTOPOTO

MH(OPMALIOHHOTO HOCUTEJS)

1.6

1.7

PaGorate ¢ ¢ailioBoil cucTeMOl NEPCOHATBLHOTO KOMIIBIOTEpPA C
UCITOJIb30BaHUEM Ipaduueckoro uHTepdeiica: coznaBarb (KOMUPOBATh,
nepeMeniaThb, MepeuMeHOBbIBAaTh, YIAISITh U apXUBUPOBATh (ailiabl U

KaTaJIOTH, UCII0JIb30BaTh aHTUBUPYCHYIO ITPOrpamMmy)

Hckare unpopmanuio B MHTepHeTe (B TOM 4YHCIIE TO KIHOYEBHIM
CJIOBaM, IO H300paXKEHHI0), KPUTHUECKU OTHOCUTHCA K HaWICHHOMN
uH(pOpMaIlMK, OCO3HABAaTh OIMACHOCTh [UIsl JIMYHOCTH M 00IIecTBa
pacrnpocTpaHeHUs] BpPEAOHOCHOM HHGOpMalnud, B TOM YHUCIE

AKCTPEMHUCTCKOIO U TEPPOPUCTHUECKOTO XapaKTepa




1.8

[ToHMMaTh CTPYKTYpY aIpecoB BeO-pecypcoB

1.9

Hcnonp30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKALIUN

1.10

Cobmronate TpeOoBaHMA O€30MACHON HSKCILTyaTallud TEXHHUYECKUX
cpencts  MHGOPMAIMOHHBIX M KOMMYHHKAI[HOHHBIX TEXHOIOTHIA,
COOIIIO/IaTh CETEeBOM ATUKET, Oa30BbIle HOPMBI HH(POPMALIMOHHON ITUKU
U IpaBa Ipu paboTe ¢ MPHUIOKCHUSIMU Ha JIIOOBIX YCTPOWCTBaxX M B

WuTtepHere, BIOMpaTh Oe30MacHbIe CTPATErUU OBEACHHUS B CETH

HpI/IMCHHTB METO/AbI HpO(l)I/IJIaKTI/IKI/I HCTAaTUBHOI'O0 BJIUAHUA CPCACTB
I/IHq)OpMaLII/IOHHBIX U KOMMYHHUKAIITHOHHBIX TEXHOJIOTHI Ha 3A0POBLEC

IIOJIB30BaTECIIA

[To Teme «TeopeTnueckre OCHOBBI HHPOPMATUKI

2.1

2.2

23

KomupoBath ¥ JIeKOAMPOBATh COOOIIEHHS IO 3aJaHHBIM IPAaBUJIAM,
JIEMOHCTPUPOBATh TIOHUMAHWUE OCHOBHBIX MPHUHIIUIIOB KOJWPOBAHUS
uH(pOpMaLIUU PA3IUYHON TPUPOBI (TEKCTOBOM, rpaduyecKoit, ayimo-)
CpaBHUBaTh JUIMHBI ~ COOOIICHWMN, 3alMCAHHBIX B  Pa3IMYHBIX
andaBuTax, OMEPUPOBATH CAWMHHUIIAMHA W3MEpPEHUS WH(POPMAITMOHHOTO

00bEMa u CKOPOCTH I€peaavu JaHHbIX

OI_[eHI/IBaTB U CPAaBHUBATHL pPa3MCpPbl TEKCTOBLIX, Fpa(bI/I‘IGCKI/IX,

3BYKOBBIX (haiisioB u BUse0(]aiinon

ITo Teme «MHpOpMaLIIOHHBIE TEXHOJIOTHUI

3.1

8 KUIACC

Kon
NMpoBepsieMoro
pe3yJjabTara

1

IIpencraBnsTe  pe3ynabTaTbl  CBOEW  JEATEIIBHOCTH B BHJIE
CTPYKTYPUPOBAHHBIX WJUTIOCTPUPOBAHHBIX JIOKYMEHTOB,

MYJIbTUMEANNHBIX MTPE3EHTALNN

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

ITo Teme «TeopeTuueckre OCHOBbI HHPOPMATHUKI»

1.1

[TosicusiTh HA TpuUMepax pazIuuus MEXKIy MNO3UILHOHHBIMH H

HCIIO3UITMOHHBIMHU CUCTEMAaMH CUUCIICHUA

1.2

3anuchiBaTh U CpaBHUBATH Lienble yucaa oT 0 no 1024 B pa3znuuHbIX

MO3UIIMOHHBIX CHUCTEMax cuucieHus (¢ ocHoBanwsmMu 2, 8, 16),




BBINOJIHATH apU(PMETUYECKHE ONEepalliy HaJl HUIMU

1.3

1.4

2.1

2.2

23

24

2.5

PaCKpBIBaTB CMBICJI MMOHSATHH «BBICKA3bIBAHHUC), «Ioruyeckas

onepanus», «JI0rt4€CKOC BEIPAXKCHHUC)

3anuceIBaTh JIOTHYECKHE BBIpaXCHUA C UCIIOJIb30BaAHUEM ON3BIOHKIINHU,
KOHBIOHKIIMU HW OTpULAHHWA, OIPCACIAT HCTHHHOCTH JIOTMYCCKUX
BBIpa)KeHPIfI, €CJIM U3BCCTHBI 3HAYCHUA HCTHUHHOCTH BXOJAIIMUX B HEIO
MNEPpCMCHHBIX, CTPOUTH Ta6JII/II_[BI UCTUHHOCTHU I JIOTHYCCKHX

BBIPAXKEHUI
[To TemMe «ANTOPUTMBI U IPOTPAMMHPOBAHUEY

PackppiBaTb ~ CMBICII ~ TNOHATHUH  <«UCHOJHUTENB»,  «AJITOPUTM»,
«IporpamMmay, TOHHUMAas pa3HUIy MEXIy YHOTpPEeOJIeHHEM 3TUX

TEPMHHOB B OOBIJICHHOH pedr U B HH(OpPMATHKE

OnuceiBaTh AITOPUTM PCIICHUA 3aJadr pa3InIHbIMU CHOCO63.MI/I, B

TOM 4HUCJIC B BUAC 0JI0K-CXEMBI

COCT&BJ’IHTB, BBITIOJIHATE BPYUYHYHO W Ha KOMIIBIOTEPEC HECIOXKHBIC
AJITOPUTMBI C UCITIOJIB30BAHUEM BETBJICHUU U IUKIJIOB IJid YIIPABJICHUA
HUCIIOJTHUTCIIAMU

Hcnons30BaTh KOHCTAaHTBI H MNEPpEMCHHBIC  PA3JIMYHBIX  THIIOB
(‘II/ICJ’IOBI)IX, JJOTUYCCKHX, CI/IMBOHLHBIX), a TaKXE COACpKaAIIUC HUX
BBIPpAXKCHUS, UCITIOJIB30BATh OIICPATOP NIPHCBABAHUA

Hcnons30BaTh npu pa3pa60TI<e nporpamMm JIOTHYCECKUC 3HAUCHUA,

Ooncpanr U BEIPAKCHUA C HUMU

2.6

AHaJ'II/ISI/IPOBaTI) MPEAJTOKCHHBIC aJITOPUTMBI, B TOM YHUCJIIC OIMPEACTIATD,
KaKue pe3yJibTaTbl BO3MOXHBI IIPpU 3aJaHHOM MHOKCECTBC HMCXOIHBIX

3HAYEeHUN

2.7

CoznmaBaTe M OTH@XMBATh IIPOrpaMMbl Ha OJHOM M3  A3BIKOB
nporpammupoBanus (Python, C++, Ilackane, Java, C#, IllkosbHbIit
AnroputMuueckuil  SI3bIK), peanu3yroIIME HECIIOXKHBIE aITOPUTMBI
00pabOTKM YHUCIOBBIX JAHHBIX C HCIIOJIb30BAHUEM LMKIOB U
BETBJICHUI, B TOM YHCJIE PEAIN3YIOLIUE MPOBEPKY JAEIUMOCTH OZHOIO
LIEJIOTO YHUCIIa Ha IPYroe, POBEPKY HATypalbHOI'O YHCIIA Ha IIPOCTOTY,

BBIJICJIEHUS U (p U3 HATYpaJTbHOTO YHCIIA




9 KIIACCA

Kon
MpPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0O 00111er0 00pa30BaHus

1

[To Treme «l{udpoBasi r(paMOTHOCTHY

1.1

1.2

Hcnonp30BaTh COBPEMEHHBIE HMHTEPHET-CEPBUCHI (B TOM UHUCIE
KOMMYHHMKAI[IOHHBIE ~CEPBUCHI, OOJIAYHblE XPaHWJIMILA JaHHBIX,
OHJIAH-TIPOTPaMMBI (TEKCTOBBIE U TpaduyecKre penakTOpbl, CPEIbl
pa3paboTKH) B yueOHOI U MOBCEHEBHOM 1€ TEILHOCTH

[lpuBoaMTH,  TIpUMEPHI  HUCMOJB30BaHUS  T€OMH(POPMALMOHHBIX
CEpBUCOB, CEPBHUCOB TIOCYAAPCTBEHHBIX YCIYr, 0O0pa30BaTENIbHBIX

cepBucoB MHTepHeTa B yueOHON M MIOBCEHEBHOM JCSATSILHOCTH

1.3

1.4

2.1

Hcnonp30BaTh pa3iMiHbIE CPENCTBA 3alIUTHI OT BPEIOHOCHOTO
IPOrpaMMHOTO 00ecTIeueH s, 3alIMIIaTh EPCOHATFHYI0O HH()OpMAaLUIo
OT  HECAHKIIMOHHPOBAHHOTO  JIOCTyNla M  €ro  IOCIEICTBUIM
(pasrnamieHusi, MOAMEHBI, YTpaThl IAaHHBIX) C Y4Y4ETOM OCHOBHBIX
TEXHOJIOTHYECKAX ¥ COLMAIBHO-TICUXOJIOTHYECKAX  ACIIEKTOB
UCMOJb30BaHUsl ceTH MHTepHeT (ceTeBas aHOHMMHOCTb, LHM(POBOIL
cliell, AayTeHTHYHOCTh CYOBEKTOB W  PECypcoB,  OIMACHOCTb
BPEIOHOCHOTO KO/1a)

Pacrio3HaBaTh MOMBITKM M NOpeAyNpexaaTh BOBJIEYEHHE ce0s U
OKPY)KaIOIIMX B JIECTPYKTHBHBIE W KPHUMHUHAJIbHBIE (OPMBI CETEBOM
AKTUBHOCTH (B TOM 4YHCIIe KHOEpOYIUIMHT, (PUIITMHT)

ITo Teme «TeopeTnueckre OCHOBBI HHPOPMATUKI

PackpbIBaThb ~ CMBICI ~ TOHATHH  «MOJENb»,  «MOJECIUPOBAHHEY,
onpeneniaTh BUABI MOJENEH, OIEHMBATh AaJleKBaTHOCTh MOJENH

MOJCIIUPYEMOMY OOBEKTY U EJISIM MOJACIIUPOBAHUS

2.2

Hcnonp3oBath rpadsl U AepeBbs AJI1 MOJACIUPOBAHUS CUCTEM CETEBOM

U MepapXUyecKoi CTPYKTYphI, HAXOIUTh KpaTualIlnii myTh B rpage

ITo TeMe «ANTOpUTMBI U IPOTPAMMHUPOBAHUE

3.1

Pa3ouBath 3ala4u Ha noa3aaavyu, COCTABJIATH, BBIIIOJHATL BPYUHYIO U
Ha  KOMIIBIOTEPE  HECCIIOXKHBIC AJITrOpUTMBI € HCIIOJB30BAHUEM
BGTBHGHHﬁ, [UKJIOB U BCIIOMOTATCJIbHBIX aJITOPUTMOB JIA YIIPABJICHUA

HUCITOJTHUTCIISIMU




3.2

4.1

CocTaBiaTh M OTIAXHUBATh MPOTPAMMBI, PEAIU3YIOIIME THUIIOBBIC
QIrOpuTMbl  00pabOTKM  YMCIOBBIX  IOCJIENOBATENILHOCTEH WM
OJIHOMEPHBIX YHCJIOBBIX MAaCCHUBOB (IMIOMCK MaKCUMYMOB, MUHUMYMOB,
CyMMBI WJIM KOJMYECTBAa SJIEMEHTOB C 3aJaHHBIMU CBOMCTBaMH) Ha
OJIHOM W3 sI3BIKOB mporpammupoBanus (Python, C++, [lackans, Java,
C#, llIkosbHBIN ANTOPUTMUYECKUN SI3BIK)

[To reme «MHpOpMALIMOHHBIE TEXHOTOTHI

Breibupath cmoco® mpeincTaBieHHs JAHHBIX B COOTBETCTBUU C
MOCTaBJICHHOW 3amauel (Tabiuilbl, CXeMbl, TpadUKH, AUATPAMMBI) C
UCIIONIb30BAHUEM  COOTBETCTBYIOIUX  MPOTPAMMHBIX  CPEJNICTB

00paboTKH JaHHBIX

4.2

4.3

4.4

Hcnonp30BaTh 31EKTPOHHBIE TaOMUIBl s O0OpaOOTKH, aHalIM3a U
BU3yaJIM3allMM YHCJIOBBIX JAaHHBIX, B TOM 4YHCIE C BBIJICIECHUEM
qUarna3oHa TaONWIBl W YHOPSAIOYMBAaHUEM (COPTHUPOBKOI) €ro

3JICMCHTOB

CoznaBaTh M NPUMEHATH B JIEKTPOHHBIX TaOMUIax ¢GopMyssl AJs
pacy€ToB C UCIOJIB30BAaHUEM BCTPOCHHBIX apU(METHUYECKUX (YHKLUH
(cymmMupoBaHHWE M TOACYET 3HAUEHUH, OTBEYAIOLIUX 3aJlaHHOMY
YCIOBHIO, cpelHee apu(MeTHYecKoe, IOMCK MAaKCHUMaJlbHOIO U
MHUHHUMAJIbHOTO 3Hau€HUs), a0COMIOTHON, OTHOCUTEIILHON, CMEIIaHHON
azpecanuu

Hcnonbp3oBath JJIEKTPOHHBIE TaOIUIIBI JUIS YK CIEHHOTO

MOZACIIMPOBAHUA B MIPOCTHIX 3ajadax U3 pa3HbIX NPCIMETHBIX obOnacren




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

Hudposas rpaMOTHOCTD

1.1

KomneioTep — yHUBepcalibHOE BBIYUCIUTEIBHOE YCTPOMCTBO, padoTaroliee o
nporpaMMe. TuIbl KOMIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPBI, BCTPOCHHBIE
KOMIIBIOTEPBI,  CYNEpPKOMIbIOTEpbl. MoOunbHbIE — ycTpoicTBa.  TexHuka

0€30MacHOCTH | MpaBuiia pabOThl HA KOMIIBIOTEPE

1.2

1.3

OcHOBHBIE KOMIIOHEHTBI KOMIIbIOTEpAa W uX Ha3HadyeHue. [Ipomeccop.
OnepatuBHas W JOJTOBpEMEHHas IaMATb. YCTpPOMCTBAa BBOJAa M BBIBOJA.
CeHcopHbIIl BBOJ, TaTYUKK MOOWIJIBHBIX YCTPOMICTB, CpeACTBa OMOMETPUUYECKOM

ayTeHTU(UKAINH

Hcropus pa3BUTHsS KOMIBIOTEPOB M NporpaMmHoro otecrneuyenus. Ilokonenus
KOMITBIOTCPOB. COBpeMCHHI)Ie TCHACHIINN Pa3sBUTUA KOMITBIOTCPOB.
Cynepxomnsrotepsl. Ilapamiensable Beuncienus. IlepcoHalbHbIII KOMIIBIOTED.
[Ipoueccop M ero XapakTepuUCTHKU (TaKTOBash YacToTa, pa3psIHOCTB).
OneparuBHasg naMaATs. JlonroBpeMeHHast maMsTh. Y CTpOKCTBAa BBOJA M BBIBOJA.
O0bEM XpaHUMBIX JaHHBIX (ONEpaTUBHAs MaMATh KOMIIbIOTEPA, KECTKUM TUCK U
TBEPJOTENbHBI HAKOMUTENb, IOCTOSHHAs NaMATh CcMapT(oHa) M CKOPOCTh

A0CTyIa IJ1d pa3siindHbIX BUAOB HOCHUTEICH

1.4

1.5

IIporpammuoe  oOecneueHne  KommbioTepa. IlpukinangHoe  mporpaMmHoe
obecrieueHue. CucremHoe IIPOrpaMMHOE obecrieyeHue. Cucremsl
nporpammupoBanud. [IpaBoBas oxpaHa mporpamMm M JaHHbIX. becrnaTHble u
ycI0BHO-0OecmiaTHbIe porpammbl. CBOOOIHOE MporpaMMHOe oOecriedeHne

@aitnel 1 nanku (katanoru). Tumbl Qaitnos. CpoiicTBa (aiinoB. XapakTepHble
pasmepsl (paiiiIoB pa3NUYHBIX TUIOB (CTpaHUIA TEKCTa, DJEKTPOHHAs KHUTa,

dororpadus, 3auck NECHU, BUJCOKIIUI, TOTHOMETPAKHBIN QHIIbM)

1.6

[Tpunuuner noctpoenust ¢ainoBbix cucreMm. I[loaHoe wums ¢aiina (mankwy,

kartasiora). [1yTe K ¢aitny (nmanke, katanory)

1.7

@aiinoBblii MeHemxkep. Paborta ¢ daiinamu u mankaMu (Karajaoramu): CO3JaHue,
KONMPOBAaHUE, IEepeMelleHNe, TePEeUMEHOBaHUE U ynaneHue (ailioB M mamok

(xaranoroB). ITouck (aitnoB cpeacTBaMu ONepariiOHHON CHCTEMBI

1.8

ApxuBanus JaHHbIX. Mcronb3oBaHne mporpaMM-apXuBaTopoB




1.9

1.10

KommnbrorepHsie BUPYCHI U ApYrUe BPEAOHOCHBIE IporpaMmsl. [Iporpammer s

3alIUThI OT BUPYCOB

O0beauHeHue KoMibioTepoB B ceTh. CeTh MHTEpHET. BeO-cTpanuiia, BeO-caiT.
Crpykrypa anapecoB BeO-pecypcoB. bpaysep. IlouckoBeie cuctemsl. Ilonck
uH(pOpMallMl TO KIIOYEBBIM CJIOBaM M MO H300paxkeHuo. JlocToBEepHOCTH

uHpopManuy, noydeHHoi u3 Murepuera

1.11

CoBpeMeHHbIE CEpBUCHI MHTEPHET-KOMMYHUKALIUI

1.12

2.1

CereBoii 3THKET, 6a30BbIe HOPMBI HH()OPMAITMOHHON STHKHU U MpaBa MpH padoTe
B cetu UHTepHer. Ctpateruun 6ezonacHoro nosejaeHus B iHtepHere
Teopernueckue 0OCHOBBI HH()OPMATUKH

WNudopmanms — 0THO U3 OCHOBHBIX MOHSATHI COBpeMeHHOH Hayku. Hpopmanms
KaK CBEJIeHMs, NpeJAHa3HaueHHbIE JUIsl BOCIIPUATHS Y€JIOBEKOM, U MH(OpMaIus

KaK JJaHHbIE, KOTOPbIE MOTYT OBITh 00pab0TaHbl aBTOMAaTH3UPOBAHHON CHCTEMOM

2.2

,Z[I/ICerTHOCTI) JaHHBIX. Bo3MoXHOCTE onmcaHus HCTIPCPBIBHBIX 00BEKTOB H
MpouecCCoB C IMOMOIIbKO AWCKPCTHBIX IdHHBIX. I/IH(bOpMaLII/IOHHLIe MpouecCChbl —

MIPOIIECCHI, CBA3AHHBIE C XpaHEHUEM, IPEOOPa30BAHUEM U TIepeaauei JaHHbIX
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Cumbon. Andasut. MoutHocTh andasuta. PazHooOpasue s3bIKOB U al(aBUTOB.
EcrectBeHHble U (popmasibHble S3BIKA. AJ(aBUT TEKCTOB Ha PYCCKOM S3bIKE.
JBonunblil andasutr. KonnuectBo BCEBO3MOXKHBIX CIIOB (KOIOBBIX KOMOWHAIIMIA)
(¢uKCUpOBaHHOM JUTMHBI B JBoMYHOM andasute. [IpeoOpasoBanue mr060r0
angaBuTa K ABOMIHOMY. KOMHMYIeCTBO pa3nuvHbIX CIIOB (PMKCHPOBAHHOH IJTMHEI B

anaBuTe ONpeIeNEHHON MOIITHOCTH

KO,Z[I/IpOBaHI/IC CHMBOJIOB OJHOI'O aJ'I(I)aBI/ITa C IOMOIIIBKO KOJOBBIX CJIOB B IPYIroM

andaBuTe, KOJOBask TAOIHIIA, TEKOTUPOBAHUE

2.5

JBonunbiii koxa. IlpencraBieHue IaHHBIX B KOMIIBIOTEpE KaK TEKCTOB B

JABOUYHOM a)'Iq)aBI/ITC

2.6

2.7

NudpopmaninoHHblii 00bEM NaHHBIX. BUT — MUHUMAabHAs €AUHMIIA KOJIUYECTBA
uHpOpMaLUY — ABOWYHBINA pa3psan. bait, kunobaiit, MmerabaiT, rurabait
CkopocTs mnepenaud JAaHHBIX. ENMHUIBI  CKOPOCTH Iepelayd  JaHHBIX.

Hckaxenune nHpopmaluu rnpu nepeaaye

2.8

KonunpoBanue texctoB. PaBHomepHbIil koa. HepaBHomepnsiii kona. Koguposka
ASCII. BocemuOutHble komupoBku. llonsitue o xomupoBkax UNICODE.
JlekoqupoBaHue  COOOIICHWMH C  HWCIOJIb30BAaHUEM  PAaBHOMEPHOTO |

HEpaBHOMEPHOTO Koaa. MHbopManinoHHbIi 00BEM TeKCcTa




2.9

OOmee mnpencraBieHue O LUGPOBOM MPEICTABICHUH AaylAWOBH3YyaJbHBIX U
JIpYruX HENpephIBHBIX HaHHBIX. KoaupoBanue mnBera. llBeroBbie Mopenw.

Mogens RGB. I'mybuna xonupoBanus. [lanutpa

2.10

PactpoBoe u BekTOpHOE TmpencTaBieHHe wu3o0paxkenui. Ilukcens. Ouenka
UHPOPMALIMOHHOTO  00bEMa  rpaMyeckux  JaHHBIX Ul PacTpOBOIO

M300paXeHUS

2.11

Konuposanue 3Byka. PaspsanHocTs M yactora auckperuszanuu. KoamdecTsBo
KaHajuoB 3anucu. OILlGHKa KOJMYECTBEHHBIX I1apaMETPOB, CBA3AHHBIX C

NPECTaBICHUEM M XpaHECHHEM 3BYKOBBIX (DailiioB

WNupopmanoHHbIe TEXHOJIOTUU

3.1

3.2
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TekcToBbIe JOKYMEHTHI 1 X CTPYKTYPHBIE 3JIEMEHTHI (CTpaHuIla, ad3all, CTpoKa,

CJIOBO, CHMBOJ)

TekcToBbI IIpollecCOp — HHCTPYMEHT CO3JAaHMUA, PEIAKTUPOBAHUA W

dbopmatupoBanus TekcToB. [IpaBuna Habopa TekcTa

PenaktupoBanue Ttekcta. CBoiictBa cumBonoB. I[lpudr. Tunsr mpudron
(pyOnensle, c 3acedykamu, MoOHOIIMpHHHBIE). [lomyXupHOoe U KypcHUBHOE
Hauepranue. CBoiicTBa a03aleB: TIpaHUIbl, a03alHBIA OTCTYI, HWHTEpBal,

BbIpaBHUBaHKE. CTUIEBOE OpMATUPOBAHNE

3.4

3.5

CrpykrypupoBanue uHGOpMalMu C TOMOIIbIO CHUCKOB W  TabmuL.
MHoroypoBHeBble ciucKu. [loGaBiieHne Tabaul] B TEKCTOBBIE JOKYMEHTHI

BceraBka m3o0pakeHHMiI B TEKCTOBble JOKyMEHTHl. OOTekaHue W300pakeHUn

TeKCTOM. BkiTtoueHne B TeKCTOBBIN JOKYMEHT Iuarpamm u GopMyst

3.6

3.7

[TapameTpsl cTpaHUIBl, Hymepamus cTpaHull. JloOaBieHwe B JTOKYMEHT
KOJIOHTUTYJIOB, CCBUIOK

IIpoBepka mpaBonucanusa. PaccraHoBka nepeHOCOB. 1'0710COBOM BBOJ TEKCTa.
OnTnueckoe pacrno3zHaBaHue Tekcra. KommbroTepHslil nepeson. McnonszoBanue

cepBuCcOB ceTu MHTepHeT 11t 00paboTKH TeKCTa

3.8

3.9

3HAKOMCTBO €  rpauuecKUMH  pefakTopamMu.  PacTpoBble  pUCYHKH.

Hcnons3oBanue rpa(bnqecxnx MIPpUMHUTHUBOB

Onepauyu penakTHpoBaHUsl TpadUUecKHX OOBEKTOB, B TOM YHCIE IHU(POBBIX
dororpadumii: mM3MeHeHHWE pa3Mepa, 00pe3Ka, MOBOPOT, OTpakeHHe, padboTa ¢
obnactsaMu  (BBIICTICHUE, KOIMPOBAHUE, 3aJIMBKA I[BETOM), KOPPEKILHUS IIBETA,

SAPKOCTH M KOHTPACTHOCTH

3.10

Bektopnas rpajpuka. CoznaHue BEKTOPHBIX PHUCYHKOB  BCTPOCHHBIMHU




3.11

CpeICTBaMU TEKCTOBOTO MPOIECCOpa WM JIPYTrUX MporpamMm (TIPHIIOKEHUH).
Jlo6aBiieHHEe BEKTOPHBIX PUCYHKOB B IOKYMEHTHI
[ToaroToBka MynabTUMEIUUHBIX Tpe3eHTanuid. Crnaiin. JloGaBneHue Ha caiin

TeKcTa U n300pakeHuil. PaboTta ¢ HECKOIBKUMU CllaliJaMu

3.12

8 KVIACC

Kox

Jobaiienne Ha cnaiij] ayIMOBU3YyaIbHBIX JIAHHBIX. AHUMaNus. [ unepcchuiku

IIpoBepsieMblii 3JIeMEeHT COIePKAHUS

1

TeopeTnueckre 0OCHOBbI HHPOPMATUKU

1.1

HCH03I/IIII/IOHHI>IC 1 IMO3HMIMOHHBIC CUCTEMbI CHHCIICHHA. Aﬂq)aBI/IT. OcHoBanue.
PaSBépHYTaSI cbopMa 3al1Mcu 4ucia. HepeBOI[ B JACCATUYHYIO CUCTEMY YHCCII,

3aIlIMCAaHHBIX B APYTUX CUCTCMaAX CHHUCICHUA

1.2

PumMmckag cucremMa cuucieHus

1.3

1.4

1.5

1.6

JBonunas cuctema curcienus. [lepeBos nensix urcen B npezaenax ot 0 go 1024
B IBOMYHYIO CHCTeMY cuncieHus. BocbMepuuHas cuctema cuucienus. [lepeBon
YHUCell U3 BOCBMEPHYHON CHCTEMbI B JIBOMYHYIO H JIECATHYHYIO CHUCTEMBI U
obpatno. IllectHammarepuunas cucrema cuucieHus. IlepeBoxg uymcen wu3
NICCTHAIATCPUIHON CHUCTEMBl B JIBOMYHYIO, BOCBMEPHUYHYIO M JCCATHUUHYIO

CHUCTCMBI U O6paTHO
ApI/I(l)MeTI/I"IeCKI/IC ornepanunu B JIBOUYHOM CHCTEME CUHCICHMS

Jlormueckne  BpICKa3bIBaHWsA.  Jlormdyeckme  3HAYEHWsS  BBICKA3BIBAHWH.
DJIeMEHTapHblE M COCTaBHbIE BBICKa3bIBaHMs. Jlormueckue omnepanuu: «u»
(KOHBIOHKIIUS, JOTHYECKOE YMHOXXEHUWE), «WIn» (AU3IBIOHKIIUS, JTOTHUYECKOe
CIIOXKEHHE), «He» (Jorudeckoe oTpuiianue). [[puopuTeT noruueckux onepanuu.
OmnpeneneHre MCTUHHOCTH COCTABHOTO  BBICKA3bIBAHHUS TIPU  HM3BECTHBIX

SHAYCHHUAX UCTUHHOCTU BXOAAIIHUX B HCTO 3JICMCHTAPHBIX BBICKA3bIBaHUI

Jlornueckue BBIPaKCHU . HpaBI/ma 3aIlliCHU JIOTHYCCKUX BBIpa)KeHPIfI. HOCTpOCHI/IC

Ta6J'II/IH HCTHUHHOCTH JIOTUYECCKUX BBIpa)KeHI/Iﬁ

1.7

Jlormueckmue 37eMeHThl. 3HAKOMCTBO C JIOTHYECKMMH OCHOBaMH KOMIIBIOTEpa

ANTOPUTMBI U IPOTPAMMUPOBAHHE

2.1

[Tonstne anroputma. HWcnogHuTenu airopuTMoB. AJTOPUTM Kak IUIaH

YHpaBJICHUA UCIIOJIHUTCIICM

2.2

CgoiictBa anroputma. CriocoObI 3amucu anropuTMa (CIOBECHBIN, B BUIE OJOK-




CXEMBI, IPOrpaMma)
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2.5

AnropuTMuueckre KOHCTpYKIUHU. KoHcTpykiusi «cinenoBanue». JlunenHbIi
anroput™M.  OrpaHUYeHHOCTb  JIMHEHHBIX  AITOPUTMOB:  HEBO3MOXHOCTH
MPEAYCMOTPETH 3aBUCUMOCTD MOCJIEI0BATEIILHOCTH BBIIIOJIHAEMBIX JEHCTBUI OT

HCXOOHBIX JaHHBIX

KOHCprKI_II/IH «BCTBJICHHUC). IIOJIHAA W HCIIOJIHAaA q)OpMBI. Brimonnenne u
HCBBITIOJIHCHHUEC YCIIOBUS (I/ICTI/IHHOCTB " JJOXXHOCTb BBICKa3bIBaHI/I5I). HpOCTBIe u
COCTaBHBIC YCIIOBUA

KOHCTPYKI_II/IH «IOBTOPCHHUC): HHKJIbI C 3aJaHHBIM YHCIOM HOBTOpCHHﬁ, C

YCJIOBUECM BBIIIOJIHCHUS, C HepeMeHHOfI OUKJIa

2.6

2.7

2.8

Pazpabotka myis ¢GoOpMaTbHOTO MCHOJHUTENS aJrOpUTMa, MPUBOISIIETO K
TpeOyeMoMy pe3yiabTaTy IMpH KOHKPETHBIX HCXOIHBIX JaHHBIX. Pa3paborka
HCCJIOXKHBIX aQJIIOPpUTMOB C HCIOJB30BAHUCM LHKIIOB U BETBJICHUU JJISL
yrpaBieHus: (OpPMaJIbHBIMH  HCHOJHHUTEISIMA. BBIIOTHEHHE alrOpPUTMOB

BPYUYHYIO U Ha KoMIbioTepe. CUHTaKcHYecKue U Jorudeckue omuoku. OTKa3sl
SAzpik  mporpammupoBanus  (Python, C++, Java, C#, IlxonpHbIii
Anroputmuueckuil S3pik). CucreMa nporpaMMHpOBaHUS: PpENaKTOp TEKCTa
Mporpamm, TPAHCIATOP, OTIIATUUK

Ilepemennast: Tum, ums, 3HadyeHue. Llenble, BEIIECTBEHHBIE U CHMBOJIbHbBIE

NepeMEHHbIE

2.9

Omneparop mnpucBauBaHusa. Apu(METHUYECKHE BBIPAKEHUS U MOPAIOK HX
BbIunciaeHMs. Onepanyy ¢ LeIbIMU YUCIaMU: LEIIOYUCIEHHOE JEJIEHUE, OCTaTOK

OT ACJIICHUA. HpOBepKa ACIIUMOCTH OJJHOI'0O TEJIOT0 Yrcjia Ha JPYyroe

2.10

2.11

2.12

BerBnenus. CocraBHble YCIOBUSA (3allUCh JIOTMUECKHUX BBIPRKEHUH Ha
U3y4aeMOoM s3bIKe NporpaMmMupoBanus). HaxoxieHne MUHUMyMa 1 MakCUMyMa
U3 JBYX, TPEX M YETBIPEX uncen. Pelenne KkBagpaTHOrO ypaBHEHUS, UMEIOILETO

BCIICCTBCHHBIC KOPHU

ZII/IaHOFOBaSI OoTjIaJJlKa IMporpaMMm: MmomaroBO€ BBIITOJIHCHHUE, ITPOCMOTP 3HAYCHUI

BCJIIMYHH, OTJIaJOYHBIH BBIBO/I, BBIGOp TOYKH OCTaHOBa

Hukn ¢ ycnoBuem. AnroputM EBKinaa A HaxoxKAeHHs] HAHOOIBIIEro 00IIero
JEUTENS IBYX HATypajdbHBIX 4Kcell. Pa30OneHne 3amucu HaTypadbHOTO YKCIIa B
MO3ULIMOHHON CHUCTEME C OCHOBAaHMEM, MEHbIIMM WM paBHbIM 10, Ha

OT/IeNIbHBIE U PBI

2.13

[k ¢ nepeMeHHOW. AJITOPUTMBI TPOBEPKH IEIUMOCTH OJIHOTO IIEJIOT0 YHCIIa




Ha JIpyroe, NpOBEPKH HATYpaILHOT'O YMCIIa Ha IPOCTOTY

2.14

OO6paboTka CHMBOJIBHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIE) NEpEMEHHBIE.
[TocumBonbHast oOpaboTka cTpok. [loncdér 4acTOThl MOSBIEHUS CHUMBOJIA B

cTpoke. BectpoeHHbie hyHKIMU A7t 00pabOTKU CTPOK

2.15

9 KIIACC

Kox

OmnpezneneHre BO3MOXHBIX PE3YJIbTATOB PAaOOTHl AITOpUTMA NPU 33TaHHOM
MHOXECTBE BXOJHBIX JAHHBIX, OIPEJEIICEHUE BO3MOXKHBIX BXOJAHBIX JaHHBIX,

IIPUBOAAIIMX K TAHHOMY pe3yJbTaTy

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

Hudposas rpaMOTHOCTD

1.1

1.2

I'moGanbuast cerp MurtepHer. IP-ampeca y3moB. CereBoe XpaHEHHE JaHHBIX.
Meto bl MHIMBUYaIHOTO M KOJIJIEKTUBHOTO pa3MelleHns1 HOBOH MH(opManuu B
Wurepnere. bonbuime pgaHHble (MHTEpHET-JAHHbIE, B YaCTHOCTH JAHHBIE

COLIMAITbHBIX CETEH)

[Tonsatue 00 wuHpOPMAIMOHHON O0€30MacHOCTH. YTPOo3bl HH(POPMALMOHHOM
0€30MacHOCTH MpHU padoTe B TJIOOATBHOW CETH U METOJIBI MPOTHUBOACHCTBUS UM.
[TpaBuna 6e3onacHoil ayTeHTH(QUKAIMU. 3alUTa JUYHOH MHPOpPMALUU B CETH
HNurepuer. be3onacHele  cTpareruum  noBeneHus B cetw  VIHTepHer.
[TpenynpexaeHue BOBIEUEHHS B JIECTPYKTUBHBIE W KPUMHUHAJIbHBIE (DOPMBI

CETEeBOW aKTUBHOCTH (KHMOepOyIITUHT, (GUIIUHT U Ipyrue Gopmbl)

1.3

Buner pesrensHoctn B HTepHeTe. MHTEpHET-CEPBUCH: KOMMYHHUKALIMOHHBIE
CepBUCHI (1OUTOBAsA CiIyk0a, BUACO-KOH(DEPEHLI-CBSI3b U APYTrHE), CIIPABOYHBIC
CyObl (KapTbl, paclUCaHUs W JpYTrue), IOUCKOBBIE CIIYXKObI, CIIy)KObI
OOHOBJICHHSI TPOTPAMMHOI0 o0ecriedeHuss M Jpyrue ciayxobl. CepBUCHI
rocyiapcTBeHHbIx  yciyr. OOmaynble XpaHwiumia JgaHHbX. Cpencrta
COBMECTHOM  pa3paboTKu JOKyMeHTOB (oHuaiiH-o¢ucel). IIporpammuoe
ofOecrieueHre Kak BeO-CepBHC: OHJIAHOBBIE TEKCTOBblE M TIpaduyeckue

pEeaKTOpHI, CPe/Ibl pa3padOTKU MPOrpaMM

TeopeTtnueckre 0CHOBbI HHPOPMATHKU

2.1

Mopenb. 3amaum, pemaeMple ¢ TOMOIIBI0 MojaenupoBaHus. Kriaccudbukarmm
mojeneil. MartepuanbHble  (HaTypHble) U HMH()OPMAIMOHHBIE  MOJEIH.

HenpepbiBHble M auCKpeTHbIe Mojaenu. WMmMurtanumoHHble Mojaenu. Wrposbie




2.2

23

mozenu. OIEHKa COOTBETCTBHUS MOJEIH MOJAEIUPYEMOMY OOBEKTYy U LEJsIM

MOACIIUPOBAHUA
Tabnuynbie MOACIIH. Ta6mx1ua KakK IMpEACTABICHUE OTHOICHUSA

ba3el nmanapix. OTOOp B TabiMIle CTPOK, YAOBJICTBOPSIOMIUX 3aJaHHOMY

YCIIOBUIO

24

I'pad. Bepmmna, pebpo, myts. OpHUEHTHPOBAHHBIE W HEOPUCHTHPOBAHHBIC
rpadel. Jlnmuua (Bec) pebpa. Becomas marpuma rpada. [InuHa myTH MEXIy
BepimmHamMu rpada. [Touck ontumansHOro mytH B rpade. HauanbHas BepmmHa
(MCTOYHHK) W KOHEYHas BepIIMHA (CTOK) B OPHUEHTUPOBAHHOM Tpade.

Brrurcnenue komdecTBa MyTe B HAITPABICHHOM allMKIIMYECKOM rpade

2.5

2.6

HepeBo. Kopens, Bepmmna (y3en), juct, pedbpo (ayra) nepea. Bricotra nepesa.
[TonnepeBo. Ilpumepsl wucnonb3oBaHusi JAepeBbeB. Ilepebop BapuaHTOB ¢
IIOMOILIBIO JiepeBa

[Tonsatne Maremaruyeckod Mojenu. 3afauyd, pelaeMble C  [OMOIIBIO
MaTeMaTH4eCKOro (KOMIIBIOTEPHOTO) MOJEIINPOBAHUS. Otnuuue
MaTeMaTHYeCKOM Mojeiau OT HaTypHOH MOJEeTd M OT  CJIOBECHOTO

(JIuTepaTypHOTO) ONMKUCAHUS OOBEKTA

2.7

3.1

3.2

OTarnsl KOMIIBIOTCPHOTO MOJCIMPOBAHHA: IIOCTAHOBKA 3aJdadu, IMOCTPOCHUC
MaTeMaTH4eCKOn MOACIIHN, nporpaMmMHas peajim3anus, TCCTUPOBAHMUC,
MMPOBCACHNUEC KOMIBIOTECPHOI'O OSKCIICPUMCHTA, aHaJIM3 ¢C€ro pe3yjbTaToB,

YTOYHEHHE MOJEIHU
AJNTOpUTMBI U TPOrpaMMHUPOBAHUE

Pa30Ouenue 3aJa4yd Ha I11oA3agadu. CocrapieHue AJITOPUTMOB U Iporpamm C
HCITIOJIB30BaHHUEM BCTBJ’IGHI/II\/’I, IUKJIOB M BCIIOMOI'aTCJIBHBIX aJITOPUTMOB [JIdA

YHpaBJICHUA UCIIOJIHUTCICM HUJIN APYTUMHA UCTTIOJTHUTCIIAMU

Tabnuunple BenuuuHbl (MaccuBbl). OmHOMepHbIe MaccuBbl. CocTaBlieHHE U
OTNaJIKa TPOrpaMM, pPEATU3YIOIIMX  THUIOBBIE  AITOPUTMBI  00PaOOTKHU
OJTHOMEPHBIX YHCIIOBBIX MAaCCHBOB, Ha OJHOM U3 SI3BIKOB IPOTPAMMHPOBAHMS
(Python, C++, Ilackanb, Java, C#, lllkonbHbIii AnroputMudeckuii S3bIK):
3aMOJTHEHNWE YHCIIOBOTO MAaCCHBa CIyYalHBIMU YHUCJIAaMH, B COOTBETCTBHH C
dbopMyIoit win myTéM BBOJAA YMCEN, HAXOXKIECHHUE CYMMBI 3JIEMEHTOB MacCHBa,
JMHEHHBIN IMTOMCK 33IaHHOTO 3HAYCHUS B MAaCCHBE, ITOJICYET PJICMEHTOB MaCcCHBa,
YAOBJIETBOPSIIOIIMX ~ 3alaHHOMY  YCIIOBHIO, HAaXOXJACHHE MHUHUMAJIbHOTO

(MakcUMabHOTO) AyIeMeHTa MaccuBa. COPpTUPOBKA MacCHBa

33

OOpaboTka MOTOKAa MJAHHBIX: BBIYHUCICHHE KOJIMYECTBA, CYMMBI, CpPETHETO




3.4

apI/I(I)MeTI/I‘-IGCKOFO, MHUHHMAJIBHOI'O M MAaKCHMaJIbHOI'O 3Ha4YC€HHUA 3JICMCHTOB

IMOCJICA0OBATCIIBHOCTH, YAOBJICTBOPAIOIIUX 3aJaHHOMY YCIIOBHIO

VYmupanenue. Curnan. O0parHast cBs3b. [lonmydeHne CUTHAJIOB OT HHU(POBBIX
JATYUKOB (KacaHMsl, pacCTOSIHMs, CBETa, 3BykKa M japyroro). IIpumepst
UCIIONIb30BAaHUsl TMPUHIMIA OOpaTHOM CBA3M B CHUCTEMax yIpaBICHUS
TEXHUYECKHUMHU YCTPOWCTBAMH, B TOM 4YHCIE B poOoToTexHHKe. llpumepsr
POOOTU3MPOBAHHBIX CUCTEM (CHCTEMA YIPAaBICHUS JBUKEHHEM B TPAHCIIOPTHOMN
CUCTEME, CBapoyHas JIMHMUS aBTO3aBOJA, ABTOMAaTU3UPOBAHHOE YIPABJIECHUE
OTOIUICHMEM JIOMa, AaBTOHOMHAas CHCTEMa YIpaBICHHUS TPAHCIOPTHBIM

CPEICTBOM U JPYTUE CUCTEMBI)

WNHupopmanronHble TEXHOIOTUH

4.1

4.2
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4.4

[lonstne 00 AMEKTPOHHBIX TaOMUIaxX. THUIBI JaHHBIX B SYCHKAaX DJIECKTPOHHOM
tabmupl. PenaktupoBanue u popmatupoBanue tabnul. BerpoeHnsle GpyHKIUM
JUI TIONCKAa MaKCHMyMa, MUHUMYMa, CyMMBI W CpEIHEr0o apu(pMeTHdecKoro.
CoprupoBka JaHHBIX B BBIIEICHHOM auanasoHe. Iloctpoenne auarpamm
(ructorpamMma, KpyroBasi AMarpaMma, TO4Ye€dHasl Jauarpamma). BpiOop Tumna

AuarpaMMbl

[IpeobpazoBanue dhopmyn npu KonupoBaHuu. OTHOCUTENBHAs, aOCOMIOTHAS U

CMCHIaHHasg aapecalunst

VYcoBHBIE BBIUMCICHHS B 3JEKTPOHHBIX Ta0nuiax. CyMMHUpOBaHUE U MOACUET
3HAYCHHH, OTBEYAIONINX 3aJaHHOMY ycloBUIO. OOpaboTka OOJbIINX HAOOPOB

JaHHBIX. YucIeHHOoe MOACIIMPOBAHUEC B DJICKTPOHHBIX Ta6J'II/II_IaX

Ponp MH(pOpMAIMOHHBIX TEXHOJOTWH B Pa3BUTUM SKOHOMHUKM MHUPA, CTPaHBI,
pernoHa. OTKpeIThIe OOpa3oBarenbHble pecypcbl. llpodeccun, cBs3aHHBIE C
uHpopMaTUKON W  HMH(GOPMAIMOHHBIMH  TEXHOJOTHSIMM:  BeO-au3aiiHep,
IPOrpaMMUCT,  pa3pabOTYMK  MOOWJIBHBIX  IPUJIOKEHUH, TECTUPOBLIUK,
ApPXUTEKTOp TMPOrpPaMMHOI0 OOECHeuYeHMs, CIEIHaTUCT M0 aHAJIU3y JaHHBIX,

CHUCTEMHBIN aJIMUHUCTPATOP




IMPOBEPAEMBIE HA OI'D 10 UH®OPMATUKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

1

1.1

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

3HaTh (TOHUMATB )

BnaneHue OCHOBHBIMH  TOHATHSIMH: WH(OpManus, Iepeaaya,
XpaHeHue u 00paboTka WH(pOpPMAINH, aNTOPUTM, MOJIEIH, TUGPOBOKH
OPOAYKT M WX UCIOJB30BaHUE JIJIS PEHICHUS y4eOHBIX U

MMPAKTUYCCKUX 3aaa4

1.2

BJ'IaIIeHI/Ie IOHATUAMMU:. BBICKA3bIBAHUC, JIOTMYECKad  OIcpanusd,

JIOTNYCCKOC BBIPAKCHUC

VYMmern

2.1

2.2
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24

2.5

YMeHue onepupoBaTh €IUHHUIIAMH H3MEpPEHUs HH(POPMAIIOHHOTO

00bEMa u CKOPOCTH I€peaavn JaHHbIX

YMeHue 3anuceiBaTh M CpaBHHUBaTh Ienble uuciaa or 0 go 1024 B
Pa3IMYHBIX TO3UIIMOHHBIX CUCTEMaX CUUCIICHHUS C OCHOBaHUsIMHU 2, 8,

16, BBITIOJIHATH apI/I(i)MCTI/I‘leCKI/IC ornepanru Ha HUMHA

VYMeHrne KOAMpOBaTh M JIEKOAUPOBATh COOOLIEHHS IO 3aJlaHHBIM
IpaBWjiaM; [OHUMAaHHE OCHOBHBIX IPUHIUIOB  KOJWPOBAHUS
UHOPMAaILIUU Pa3IMYHON IPUPOABL: TEKCTOBOH, rpauuecKoil, aymo
YMeHue 3anuchbiBaTh JIOTUYECKUE BBIPAKEHUS C MCIOJIb30BAHUEM
JTU3BIOHKIIMY, KOHBIOHKIIMU U OTPHULAHMS, ONpEeAeNsiTh UCTUHHOCTD
JIOTUYECKUX BBIPAXKCHUM, €CIM M3BECTHBl 3HAUYEHHUS HMCTHHHOCTH
BXOJISIIIUX B HETO NMEPEMEHHBIX, CTPOUTHh TAOJIUIBI UCTUHHOCTU IS
JIOTUYECKUX BBIPAKEHUH; 3alMUCBHIBATh JIOTMYECKHE BBIPAKEHHUS Ha

HU3YYaCMOM SA3BbIKEC IIPOTrpaMMUPOBAHUA

YMeHue COCTaBISITh, BBHINIONHATH BPYYHYIO U Ha KOMIIBIOTEpE
HECJIO)KHBIE  alTOPUTMBl  JJIE  YIOPaBICHHUS  HUCIOJHUTEISIMU
(Uepenamka, YepTE&XHUK U Jpyrue); cO3[4aBaTb M OTJIAXKUBATH
MporpamMMbl Ha OJHOM M3 SI3BIKOB TporpammupoBanus (Python, C++,

[Tackanb, Java, C#, IllxonbHbld AdropuTMUYecKuil  S3BIK),




peaTM3yIoNIre HECIOKHBIE ATOPUTMBI 00Pa0OTKH YHCIOBBIX JAHHBIX
C KCIIOJIb30BAHHMEM ILIMKJIOB U BETBJICHUN; YMEHHE pa30uBaTh 3ajauu
Ha IOJ3a/1a4M, UCIIOJIb30BaTh KOHCTAHTHI, IEPEMEHHBIC U BBIPAKEHUS
pa3IMYHbIX  TUMOB  (YHUCJIOBBIX, JIOTUYECKHX, CHMBOJBHBIX);
AHAJIU3UPOBATH MPEJIOKEHHBIM  QJITOPUTM, ONPEHENIATh, KaKUe
pe3yJbTaTbl BO3MOMHBI IPU  3aJaHHOM MHOMKECTBE HCXOJHBIX

3HaYEHUN

2.6

YMeHue 3amucaTb Ha HM3y4aeMOM  S3bIKE IPOrPAMMHUPOBAHMS
JITOPUTMBI MTPOBEPKHU JAEIMMOCTH OJHOIO LEJIOr0 4Yucia Ha JpYroe,
MPOBEPKH HATYpPAJIbHOTO YHCJIa HA TPOCTOTY, BBIACICHUS LU 13
HaTypajJbHOI'O YHCJIA, MOUCK MAaKCUMyMOB, MHHHMYMOB, CYMMBbI

YHCJIOBOM IIOCIEI0BATCIILHOCTH

2.7

Bianenue ymMeHHEM OpHUEHTHPOBATHCA B HMEPAPXUUYECKOU CTPYKType
(dalmoBoi cucTeMbl, padoTaTh ¢ (PaillIoBOH CHCTEMON NEPCOHATLHOTO
KOMITBIOTEpa C HUCHOJb30BaHMEM rpadudeckoro wuHTtepdeiica, a
MMEHHO: CO3/aBaTh, KONUPOBaTh, IEepeMellaTh, MNEPEUMEHOBBIBATD,

yAAJIATh U apXUBUPOBATh (ailiibl U KaTajaoru

2.8

BJ'Ia}IGHI/IC YMCHUSAMU U HABBIKAMH UCITOJIB30BAHUSA I/IH(bOpMaIII/IOHHI)IX
U KOMMYHHUKAIITUOHHBIX TEXHOJIOTHI AJig TIOUCKA, XPAHCHUA,

00paboTKH U Mepefaun U aHaJIu3a Pa3IMuHbIX BUAOB HH(OpMaLIUN

2.9

YMmeHue BbIOUpaTh COcO0 MPEICTaBICHUS JaHHBIX B COOTBETCTBUU C
MOCTaBJICHHOW 3amadeil (TaOmauibl, cXembl, Tpaduku, ITuarpaMmbl) C
WCIIOJIb30BAHUEM  COOTBETCTBYIOUIMX  MPOrPAMMHBIX  CPEICTB

00paboOTKN JaHHBIX

2.10

YMenue (¢dopmanuzoBaTb U CTPYKTYpUpOBaTh  HH(OpMAIHIO,
UCTIONB3YSl DJIEKTPOHHBIE TaOMUIBl 7 O00pabOTKH, aHalu3a W
BU3yaJIM3allii YHCIIOBBIX JIaHHBIX, B TOM 4YHCJIE C BBIJICICHUEM
quarna3oHa TaONWIBI W YIOPSJAOYMBAaHHEM (COPTUPOBKON) €ro
AJIEMEHTOB; YMEHHUE MPUMEHATHh B AJIEKTPOHHBIX TaOIHIaX (GOPMYITBI
U pacy€ToB C  HUCHOJB30BaHHMEM  BCTPOEHHBIX  (DYHKIUH,
a0COJIIOTHOM, OTHOCUTEIHHOM, CMEIIIAHHOM aJpecaliiy; UCII0Ih30BaTh
AIIEKTPOHHBIC TAONUIIBI IS YUCICHHOTO MOJEIHPOBAHUS B MPOCTHIX

3a/1auax M3 pa3HbIX MPEAMETHBIX 00JacTein




INEPEYEHbB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D
HO UH®OPMATHUKE

Koxa

1.1

1.2

2.1

IIpoBepsiemMblii 31eMeHT cOAepPKAHUSA

[Mudposas rpaMOTHOCTH

@aiinpl ¥ nanku (katanoru). IIpuHOUNBI mocTpoeHust (HalIoOBBIX CHUCTEM.
[TonHoe ums daitna (manku). [Iyts k daitny (manke). Pabora ¢ ¢aiinamu u
KaTajoraM CpeiCTBaMH OINEPALlMOHHOW CHUCTEMBI: CO3JaHHE, KONMPOBAHUE,
nepeMelleHye, NepeuMeHoBaHue U yaaieHue ¢GaillioB U mamnok (KaTajaoros).
Tuner ¢aitnoB. CoiictBa daitnos. daitnoenii Menemkep. [louck daiinos

cpeacrBamMu OHepaHHOHHOﬁ CHUCTCMBbI

O6benunenne kommbioTepoB B ceTh. Ceth MHTepHEeT. Beb-cTpanuna, BeO-
caiitr. CTpykTypa aapecoB BeO-pecypcoB. bpaysep. IlonckoBble CHCTEMEL.
[Touck wHpopManUu MO KIIOYEBBIM CJIOBAM M 10 H300pa)KEHUIO.
JHocroBepHOCTh MH(MOpMaNUH, morydeHHoi u3 Matepuera. [P-anpeca y3ioB.

CereBoe XpaHEeHHE JaHHBIX
Teopernueckue 0CHOBBI HH(OPMATUKH

JIMCKpETHOCTh JaHHBIX. BO3MOXHOCTh OMMCAaHUS HENPEPHIBHBIX 00BEKTOB U
MIPOLIECCOB C MOMOUIBIO AUCKPETHBIX JaHHbBIX.

CumBon. Andasut. MomHocTts andasurta. [IBonunsiii andasut. KomuuectBo
BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOMHAIWK) (UKCUPOBAHHOM [UIMHBI B
nsouyHoM andasute. IlpeobpazoBanue mg00oro andaBura K JBOMYHOMY.
KonnuecTtBo paznuyHbIX CIOB  (UKCUPOBAHHON JNJIUHBI B ajdaBuTe
OnpeAcIEHHON MOITHOCTH.

KonmupoBanue cumMBOIOB OAHOTO aidaBUTa C MOMOIINBIO KOJOBBIX CIIOB B
apyroMm andaBuTe, KoaoBas Tabnuua, aekogupoBaHue. KonampoaHue
TekcToB. PaBHOMepHbIit kon. HepaBHomepnsiii koxa. Konmmposka ASCIL
Bocbmubutable  koaupoBku. Ilonstme o komgupoBkax UNICODE.
JlexogupoBaHue COOOIIEHWH C  HWCIOJIB30BAHUEM PAaBHOMEPHOTO U

HepaBHOMEpHOTro koja. MHpopmaoHHbIi 00bEM TeKkcTa

2.2

Nudopmanmonnpiii  00b€M JaHHBIX. bBUT — MUHUMaIbHAsA €IMHMIIA
KoJn4ecTBa WH(POpMAIMM — JBOWYHBIA pa3psd. EIWHUIBI u3MepeHus
nHpopManMoHHOTO O0BEMA MaHHBIX. but, OalT, KUI0OaWT, Meradair,

rurabaiit. CkopocTh Tepenadyd JaHHBIX. EIUHUIBI CKOPOCTH Iepenadyu




JAaHHBIX

23

KomupoBanue 1Bera. IlBeroBeie wMomemu. Monens RGB. I'myGuna
koaupoBanus. [lanurpa.

PactpoBoe u BekTOpHOE TpezcTaBieHue n3oOpaxkenuil. Ilukcens. Onenka
nHGOpPMALlMOHHOTO 00b&Ma rpaduuecKuxX JaHHBIX JJIA  PAacTPOBOrO

M300paKeHUS

24

2.5

KoaupoBanue 3Byka. PaspsgHocts 1 yactoTa 3anucu. KoinuecTBo kaHajioB
3aIUCH.
OneHka KOJIMYECTBEHHBIX IAPAMETPOB, CBA3AHHBIX C IPEICTABICHUEM U

XpaHEHUEM 3BYKOBBIX (ailioB

Heno3unmoHHble W TMO3UIMOHHBIE CHUCTEMbI CYHMCICHUA.  AJaBUT.
OcnoBanue. Pa3sépuyras ¢dopma 3amucu uucna. [lepeBon B JaecATUUYHYIO
CHCTEMY YHCEJI, 3alTUCAHHBIX B IPYTUX CUCTEMaX CYMCIICHUS.

PumMmckasg cucrema cuucieHus

2.6

2.7

JlBonyHas cucrteMa cuucienus. IlepeBos nenbix yucen B npeaenax ot 0 1o
1024 B 1BOMUYHYIO cHCTEMY CUHClIeHUs. BocbMepuuHas cucrema cUuciIeHHs.
IlepeBon uMcen U3 BOCBMEPUYHOM CHCTEMBI B JIBOMYHYIO U JECATHUYHYIO
cucreMbl U oOparHo. IlllectHaguarepuunas cucrema cuucieHus. Ilepeson
4ucesl W3 IIEeCTHAALATEPUYHON CHCTEMBI B JBOMYHYIO, BOCBMEPUUYHYIO H
JECSITUUHYIO CUCTEMBI U 00paTHO. Apu(pMeETHUECKHUE ONepalui B JIBOUYHON

CUCTEMC CUHUCIICHUA

Jlornueckue BbICKa3blBaHMA. Jlornyeckue 3Ha4YeHHs  BbICKa3bIBaHUM.
DneMeHTapHble M COCTAaBHbIE BbICKa3blBaHUA. Jlormyeckue omepanuu: «u»
(KOHBIOHKITUS, JIOTHYECKOE YMHOXKEHHE), «UIH» (IU3BIOHKIMS, JIOTHUECKOE
CIIO)KEHHE), «He» (Jormdyeckoe oTpunanue). Ilpuopurter soruyeckux
onepauuii. OnpeneneHre HCTUHHOCTH COCTABHOTO BBICKAa3bIBAaHUS, €CIIU
HU3BCCTHBI 3HAYCHHA HMCTHHHOCTH BXOJAIIHMX B HETO JJICMCHTAPHBIX
BbIcKa3biBaHUil. Jlornueckue BblpakeHUs. [IpaBuia 3amucu JOTHYECKUX

BoIpakeHui. [locTpoeHue Tabinil HCTUHHOCTH JIOTHYECKUX BBIPayKEHUI

2.8

Jlormueckune 3jeMeHTh. 3HAKOMCTBO C JIOTHUYECKUMH OCHOBAMHM KOMITBIOTEPA

2.9

HenpepbiBHble U nuckpeTHbie Monenu. Mmurtanumonneie monenu. Mrposbie
Mojenu. OneHKa afeKBaTHOCTH MOJIIH MOJICIUPYEMOMY OOBEKTY U LENSIM

MOACIINPOBAHUSA

2.10

Tabmuunbie monmenu. Tabnuia Kak mNpeaCTaBIEHWE OTHOIICHHs. basbl

naHHbIX. OTOOp B TaOIMIIE CTPOK, YIOBJIECTBOPSIOUINX 331aHHOMY YCIOBHIO




2.11

2.12

3.1

I'pad. Beprmna, pebpo, nyts. OpueHTHPOBAHHBIE U HEOPUEHTHPOBAHHEIC
rpadsul. Jymuaa (Bec) pebpa. Becoas marpuna rpada. JimHa myTH MEXIy
BepmmmHamMu rpada. [lowck ontmmansHoro myth B rpade. HauvanpHas
BepIIMHA (MCTOYHUK) W KOHEYHAs BEpIIMHA (CTOK) B OPUEHTHPOBAHHOM
rpade. Berunciienne KomudecTBa MyTEH B HANPaBICHHOM AIMKIMYECKOM
rpade

HepeBo. Kopenb, BepmmHa (y3emn), JUCT, peOpo (myra) aepeBa. Bricora
nepesa. IlommepeBo. Ilpumepsl wucmonb3oBaHus JepeBbeB. llepebop

BapUAHTOB C IOMOMIBIO JIepeBa
AJTOPUTMBI U IPOTPAMMUPOBAHHE

CpoiictBa anroputma. CrocoObl 3alucu airoputMa (CIOBECHBIA, B BHUJE
0JIOK-CXEMBI, POTpaMMa).

CocraBneHrue ajaropuTMOB U NPOrpaMM C MCHOJIb30BAaHUEM BETBICHUM,
LIUKJIOB M BCIIOMOTATENIbHBIX aJTOPUTMOB ISl YIPABIICHUS] MCIIOJHUTEIIEM
(PoGot, Yepemamika, YepréxHUK U apyrue). BpimonHeHHe alropuTMOB

BPYYHYIO U Ha KOMIIBIOTEPE

3.2

Azpik nporpammupoBanusi (Python, C++, Ilackane, Java, C#, LlxonpHbIi
AnropurMmuyeckuit SI3bIK).

Cucrema mporpaMMHUpOBAHUS: PENAKTOpP TEKCTa MPOrpaMM, TPAHCIATOP,
OTJIQ/TUHK.

[lepemenHas: Tun, uMms, 3HaueHue. Llenble, BELIECTBEHHbIE U CHUMBOJIbHbBIE
TepeMEHHEIE.

Omneparop mnpucBauBaHusi. ApudmeTnyecKkrue BBIpAXKEHUS U TMOPSAIOK HX
BeruMCIeHHs. Ornepanui ¢ IENbIMH YHCIIaMU: IEJIOYUCIICHHOE JICIICHHE,
oCTaTok OT jaeneHus. BerBnenusa. CoctaBHble yCIOBUs (3aIUCh JTOTUYECKUX
BBIDOKCHUI Ha H3ydyaeMOM S3bIKe MporpaMMupoBaHus). HaxoxmeHue
MUHUMYyMa

U MakCUMyMa W3 JBYX, TpEX M 4YETHIpEX uuncen. PemieHne KBaapaTHOTO
ypaBHEHUs1, UMEIOIIET0 BeleCTBEHHbIE KOpHU. LUk ¢ ycnoBueM. Anroputm
EBknmmma s HaXOoXACHHS HaWOOJBIIErO0  OOIIETO  JIEIUTENsl  JBYX
HaTypaJbHBIX uucen. Pa3OWeHuwe 3amMcu HATypalbHOTO 4YHUCIIAa B
MO3UIMOHHONW CHUCTEME C OCHOBAaHHWEM, MEHBIIUM WJIH paBHbIM 10, Ha
otnenbHble UdpeL. LUK ¢ mepeMeHHO. ANTOPUTMBI IPOBEPKU JEITUMOCTH
OJIHOTO IIEJIOTO 4YHCiIa Ha JApPyroe, MPOBEPKHM HATYpaJbHOTO 4YHCIa Ha

IIPOCTOTY




3.3

O06paboTka CUMBOJIBHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBBIC) TIEPEMEHHEIE.
ITocumBonpHas o6paboTka cTpok. Iloacuér yacToTsl MOSIBIEHHUS] CUMBOJIA B

cTpoke. BctpoeHHbie GyHKIUMYU 715t 00pabOTKU CTPOK

3.4

OmnpeneneHre BO3MOXHBIX pE3YJbTAaTOB PAOOTHI aNrOpUTMA IMPU JTAHHOM
MHOKECTBE BXOJIHBIX JAHHBIX, ONPEAEICHNE BO3MOXKHBIX BXOAHBIX JaHHBIX,

NPUBOIAIINX K TAaHHOMY pE3yJIbTaTy

3.5

3.6

Tabnuunbie BenuuuHbl (MaccuBbl). OqHoMepHble MaccuBbl. CocTaBiieHUE U
OTJIaIKa TPOTrpamMM, pEeaTH3yIOIIUX THUIOBBIE aJITOPUTMBI 00pabOTKH
OJTHOMEPHBIX YHCIIOBBIX MAaCCHBOB, HA OJTHOM M3 SI3BIKOB IIPOTPaMMHUPOBAHHUS
(Python, C++, Ilackans, Java, C#, lllkonbHBIH AJNTOpUTMUYECKUN SI3BIK):
3ar0JIHEHNE YHMCIIOBOIO MAacCHBa CIIyYalHBIMHU UYMCIAMHU, B COOTBETCTBHUH C
dbopMynoil unm myTéM BBOAA YMCE, HAXOXKICHUE CYMMBI DJIEMEHTOB
MaccuBa, JIMHEHHBIM TOWCK 33/JIaHHOTO 3HAYEHHUS B MACCHUBE, MOJACUYET
AJIEMEHTOB MacCHBa, YAOBIETBOPSIOIIUX 33JaHHOMY YCIOBHUIO, HAX0XKICHUE
MUHHMAJIBHOTO (MaKCHMaJIbHOTO) 3JieMeHTa MaccuBa. COpTUPOBKA MacCHBA.
OO0paboTka MOTOKA JAHHBIX: BBIYMCIEHHWE KOJIMYECTBA, CYMMBI, CPEIHETO
apu(pMETUYECKOr0, MUHUMAJIFHOTO U MaKCUMaJIbHOTO 3HAYECHHS DJIEMEHTOB

NOCJICA0BATCIIbHOCTHU, YIOBJICTBOPAIOINX 3aIaHHOMY YCIIOBUIO

VYnpasnenue. Curnan. O0parHas cBs3b. [lonyueHne curHaioB oT HU(POBHIX
NAaTYMKOB (HAmpuMep, KacaHUs, paccTOsHUs, cBeTa, 3ByKa). [Ipumepsl
UCMOJb30BaHUS TpPHHLMIA OOpaTHOW CBsI3M B CHCTEMax YIpaBJICHHUS
TEXHUYECKHMHU YCTPOWCTBAaMU C TOMOINBIO JaTYUKOB, B TOM YHCJIE B

pOOOTOTEXHUKE

NudopmaninoHHble TEXHOJIOTUH

4.1

TexkcToBble JOKYMEHTBI M HMX CTPYKTYpHBbIE 3JIeMEHTHI (CTpaHuua, absail,
CTpPOKa, CJI0BO, CUMBOJI).

TexkcToBBI MpoIeCCOP — HUHCTPYMEHT CO3JaHHs, PEAAKTHUPOBAHUS H
¢dopmatupoBanusi TekcToB. IIpaBuna HaOopa TekcTa. PemaktupoBanue
tekcta. CoiictBa cumBoyioB. [Ipudt. Tumsr mpudrtoB (pydnensie, ¢
3aceykaMy, MOHOIIMpHUHHBIE). [loMy>)KupHOE W KypCHBHOE HauepTaHUeE.
CRoiicTBa ab3a1eB: TpaHUIlBI, a03aIHBIA OTCTYN, UHTEPBAJ, BRIpAaBHUBAHUE.
[Mapametprr crpanunsl. CtuneBoe (opmatupoBanue. CTpyKTypHUpOBaHHE
nH(pOpPMAaLUK C TMOMOUIbIO CIIHUCKOB U Tabiull. MHOTOypOBHEBBIE CIHCKH.
JlobGaBneHne TabMUI] B TEKCTOBbIE JOKYMEHTHI. BcTaBka HM300pakeHUN B

TEKCTOBBIC IOKyMEHThl. OO0TeKaHne M300paKeHUH TEKCTOM. BKirodyeHue B




4.2

4.3

4.4

4.5

TEKCTOBBIM  JOKYMEHT jauarpamM, GOpMyJ, HyMEpaluH CTPaHHUII,
KOJIOHTHUTYJIOB, CCBUIOK M IPYTUX JIEMEHTOB

PactpoBblie pucynku. Mcnonb3oBanue rpaduuecKux MPUMUATHBOB.

Onepanuu perakTupoBaHus rpaguuecKkux 00bEKTOB, B TOM YUCIIE ITU(POBBIX
(dboTorpadmuii: u3MeHEeHHEe pazMepa, o0pe3ka, MOBOPOT, OTpakeHue, pabora ¢
obnactssmu (BbIIEICHHE, KOMUPOBAHUE, 3aJIMBKA [IBETOM), KOPPEKIIHS I[BETA,
SPKOCTH M KOHTpAacTHOCTH. BekrtopHas rpaduka. Co3maHue BEKTOPHBIX
PUCYHKOB BCTPOCHHBIMH CPEACTBAMH TEKCTOBOTO MpOIECCOpa I JAPYTHX

nporpaMM (npusoxxeHuii). JlobaBieHre BEKTOPHBIX PUCYHKOB B JOKYMEHTBI

[ToaroroBka MynpTUMEINIHBIX Npe3eHTanuii. Cnaiia. JlobaBienue Ha craiy
TekcTa U nu3odpaxeHuil. Pabora ¢ Heckonbkumu cinaiigamu. JlobaBneHue Ha

cnafm AYAUOBHU3YAJIbHBIX JaHHBIX. AHI/IMaI_II/IH. rI/IHCpCCLIJIKI/I

Tunbel fgaHHBIX B s4YEHKaX OJEKTPOHHOW TaOimipl. PemakTupoBanwe u
dbopmatupoBanue Tabmun. BerpoeHHbIe QYHKIMK I TIOMCKA MaKCHMyMa,
MHUHUMYyMa, CYMMBI U cpenHero apupmerndeckoro. COpTUpPOBKa TaHHBIX B
BBIZICJICHHOM jauanaszoHe. [loctpoeHue nuarpamm (ructorpamma, Kpyronas
auarpamMma, — TodeyHas — jadarpamMma).  Bpibop — Tuma  AMarpaMmel.
[IpeobpazoBanue dhopmyn npu konupoBanuu. OTHOCUTENbHAS, aOCOTIOTHAS
Y CMELIaHHas ajapecarus

VYcnoBHBIE BBIYMCICHUST B OJEKTPOHHBIX TaOiuiax. CymMMupoBaHUE U

MOJICUET 3HAUYEHUH, OTBEUAIOIUX 3a/JaHHOMY yciaoBHI0. OO0paboTKa OO0JIBIINX

HaboOpoB JaHHBIX. UKcIeHHOE MOIETMPOBAaHUE B 3JIEKTPOHHBIX Ta0JIMIIaX




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* ndopmaruka: 7-i kiacc: 0a30BbIil YPOBEHB: YUCOHHK; 5-€ U3/1aHUE,
nepepadotanHoe bocosa JI.JI., bocoBa A.}O. AKkiinoHepHoe 00IIECTBO
«3narensctBo «IIpocBemenue»

* Indopmaruka: 8- kiacc: 0a30BbIil YpOBEHB: YUEOHUK; 5-€ U3IaHUE,
nepepadoranHoe bocosa JI.JI., bocoa A.}O. AxunonepHoe 00111ecTBO
«3narensctBo «IIpocBemienue»

* ndopmaruka: 9-ii kiacc: 6a30BbIN yPOBEHb: YUEOHHK; 5-€ U3/TaHUE,
nepepadotanHoe bocosa JI.JI., bocoa A.}O. AkunonepHoe 00111ecTBO

«3narensctBO «lIpocBemienue»

METOINUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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