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MOACHUTEJIbBHASA 3AIIMCKA

[Tporpamma o uHGOpMaTHKE Ha YpOBHE OCHOBHOI'O 0O0IIEero oOpa3oBaHus COCTaBJICHA Ha
OCHOBE TpeOOBaHMU K pe3ylnbTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTeNbHON IPOTpaMMBbI
OCHOBHOTro obmero oOpasoBanus, npexacraBieHHbIXx B ®I'OC 00O, a Tarke QenepanbHOM
paboueii mporpaMMbl BOCITUTAHUS.

[Iporpamma o uHpopMaTHKe MAET MPEACTaBICHHUE O IENsX, OOMEeH cTpaTeruu 0O0ydeHus,
BOCHUTAaHUS M pa3BUTHS oOOydaronmxcs cpeAcTBamMu HHGOpMaTUKM Ha 0a30BOM YpPOBHE,
YCTaHABIMBAaeT  00sA3aTeNbHOE  INPEAMETHOE  COJEep)KaHHe,  MpPeIycMaTpuBaeT  €ro
CTPYKTYPHPOBAHUE IO pa3eiaM 1 TEMaM.

[lporpamma 1o uHGpOpPMATHKE ONpEAEseT KOJUYECTBEHHbIE M  KAaueCTBEHHBIE
XapakTepUCTUKA Y4eOHOro MaTepuayia Uil KaKIOro roja H3ydeHUs, B TOM 4YHUCIE JUIA
COJZICP)KATENIFHOTO HAIOJIHEHUS Pa3HOT0 BHJA KOHTPOJIS (IMPOMEXKYTOYHOM —aTTecTaluu
00yJaroNnmMxcsi, BCEPOCCHICKUX MPOBEPOYHBIX paOdOT, TOCYTAPCTBEHHOW UTOTOBOM aTTECTAIUN ).

[Tporpamma 1o WHQOpPMATHKE SBISETCS OCHOBOW JUIS COCTABJICHUS aBTOPCKUX YUEOHBIX
POrpaMM, TEMATHYECKOTO IJIAHMPOBAHUS Kypca yIUTEIEM.

Llensimu m3ydeHus MHGOPMATUKA HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs SABISIOTCS:

dopMHpOBaHHE OCHOB MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTUs Haykd HMHGOPMATHKHA, JOCTHDKEHHSM HAYJHO-TEXHHYECKOTO Iporpecca |
OOIIECTBEHHOM MPaKTUKH, 3a CUET pa3BUTHUSA NPEACTaBICHUN 00 MH(OpMaIuy Kak o BayKHeimeM
CTPAaTETHMUYECKOM pECcypce pa3BUTHS JHUYHOCTH, TOCYAapCTBa, OOINECTBA, MOHUMAHUS POJIH
WH(QOPMAIMOHHBIX TIPOIECCOB, MH(OPMAITMOHHBIX PECYPCOB U WH(POPMAITMOHHBIX TEXHOJIOTHH B
YCIIOBUSX LU (POBOH TpaHchopMallMid MHOTUX cep >KM3HH COBPEMEHHOI'0 OOLIECTBA;

o0ecrieyeHne yCIOBUN, CIIOCOOCTBYIOIMX PAa3BUTHIO AJTOPUTMHYECKOTO MBIIUICHHUS Kak
HEOOXOAMMOTO YCIOBHSI MPO(EeCCHOHATBPHON NEeSITEIFHOCTH B COBPEMEHHOM MH(OPMAIMOHHOM
oO0IecTBe, MPEAINOoAraoIiero CrnocoOHOCTh O00yJarolerocs pa3oMBaTh CIOKHBIE 3aJaud Ha
Ooyee mMpocThIe TOJ3a/a4d, CPAaBHUBATh HOBBIE 33/1a4d C 3a/a4aMH, PEIIEHHBIMH paHee,
OTIPE/ICNISTh WArH YIS TOCTHKCHHUS pe3yabTaTa M TaK Jajee;

dopMHpOBaHME M pa3BUTHE KOMIETEHIHMH oOOydJarommxcss B 0OJAacTH HCHOJIB30BAHMS
1H(QOpMaIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUH, B TOM YHCJIEe 3HAHHWI, YMEHUH U HaBBIKOB
paboTel ¢ uHpopMalueil, NporpaMMHpPOBaHMUs, KOMMYHUKAI[Md B COBPEMEHHBIX IU(POBBIX
cpeaax B ycIOBUsIX olOecrieueHust MH(POPMAIIMOHHON 0€3011aCHOCTH JINYHOCTH 00y4JaroIierocs;

BOCITUTAHHE OTBETCTBEHHOTO M W30MPATEIFHOTO OTHOIICHUS K MH(OpManmuu ¢ yd€rom
IPAaBOBBIX M OJTUYECKUX AaClEeKTOB €€ pacHpoCTpaHEHUs, CTPEMIIEHUS K HPOAOIDKEHHIO
o0Opa3zoBaHusi B 00JIaCTH MH(POPMAIIMOHHBIX TEXHOJIOTMH W CO3MAATEIBHONW AEATENBHOCTH C
IPUMEHEHUEM CPECTB HHPOPMAITMOHHBIX TEXHOJIOTHMN.

HNudopmatuka B OCHOBHOM 0011IeM 00pa30BaHUU OTPAKACT:

CYIIHOCTh MH(MOPMATUKA KaK HAy4YHOH JUCHMIUIMHBI, HW3y4aloUled 3aKOHOMEPHOCTH
MPOTEKaHUS W BO3MOXXHOCTH aBTOMAaTH3allM¥ WHOOPMAIMOHHBIX TPOIECCOB B Pa3IMYHBIX
cucreMax;

OCHOBHBIE 00JaCTH TPUMEHEHHs] WHQPOPMATHKH, TpPEXIe BCEro HHGOPMAIIMOHHBIE
TEXHOJIOTUH, YIIPABJIEHHUE U COLUATIBHYIO chepy;

MEXIMCIMIUIMHAPHBINA XapakTep HHPOPMATUKU 1 MH(OPMAIIMOHHOMN NESITeIbHOCTH.

M3yuenne WHQPOPMATHKA OKA3bIBACT CYIIECTBEHHOE BIMSIHHE Ha (OPMHPOBAHUE
MHUPOBO33pEHHUs 00Y4JarOIIErocsl, €ro *XHU3HEHHYI MO3UIUI0, 3aKIaJbIBA€T OCHOBBI [IOHUMAaHUs
OPUHIUIOB (YHKIMOHUPOBAHMUS U HCIOJb30BaHUA HMH(POPMALMOHHBIX TEXHOJOTHHM Kak
HEOOXOAMMOTO HWHCTPYMEHTA IPAKTHUECKH JIOO0O0H IesATeNhbHOCTH W OIHOrO M3 Hambojee
3HAYMMBbIX TEXHOJOTMYECKUX JOCTHIKEHUN COBPEMEHHOW IMBHUIM3alMu. MHOIUMe NmpeiMeTHbIe
3HAaHUSA U CIOCOOBI JEATENIFHOCTH, OCBOCHHBIE O0YYaIOMMHUCS MPU U3y4eHUH HH(POPMATUKH,
HaXoOIT TNpPUMEHEHHE KaK B paMKax OOpa3oBaTEIBHOTO Ipolecca MPH H3y4eHUH APYrHX

NpEaAMCTHBIX O6HaCTeI>i, TaK U B HHBIX KU3HCHHBLIX CUTyallUAX, CTAHOBATCA 3HAYUMBIMU JIA
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dopMHpOBaHUS  KAayeCTB JIMYHOCTH, TO €CTh OPHUEHTUPOBAHBI Ha  (OPMHpPOBAHUE
METaIrpeIMETHBIX U JMYHOCTHBIX PE3YIIbTATOB OOYICHHUSI.

OcHoBHble 3amaun  ydeOHoro mpeamera «MHdopmatuka» — chopMupoBaTh Yy
00yJaroIMXCS:

MOHMMaHHWE MPUHLHUIIOB YCTPOHCTBA U (YHKIMOHUPOBAHUS OOBEKTOB IU(POBOTO
OKpPY)KCHHSI, TMpEACTaBICHUs 00 HMCTOPUM U TEHICHIUSIX Pa3BUTHS WHQPOPMATHKH MEpHOoIa
11 (poBOH TpaHChOpMALIH COBPEMEHHOTO 00IIECTBA;

3HAHWs, YMCHHS U HaBBIKA TPAMOTHON MTOCTAHOBKH 3a]1a4, BO3HUKAIONMX B TIPAKTHIECKON
NESTeTbHOCTH, IJISl UX PEICHUs ¢ TTOMOIIBIO WH(POPMAIIMOHHBIX TEXHOIOTUN, YMEHUS M HABBIKU
(opMaTM30BaHHOTO OMUCAHMS ITOCTABICHHBIX 33/1a4;

0a30oBble 3HaHUs 00 MHPOPMAITMOHHOM MOJICTUPOBAHUH, B TOM YHCJIE O MATEMaTHYECKOM
MOJICTTUPOBAHUH;

3HaHWE OCHOBHBIX AJTOPUTMHUUYECKUX CTPYKTYp M yYMEHHE NPHUMEHSATh OTH 3HAHUS IS
MOCTPOEHUS AITOPUTMOB PEIICHHS 3a/]au 110 UX MaTEMAaTUYECKUM MOJIENSIM;

YMEHUSI U HaBBIKM COCTABJICHHS MPOCTHIX MPOTPAMM IO MOCTPOCHHOMY AJITOPUTMY Ha
OJTHOM U3 SI3BIKOB IPOTPAMMHPOBAHUS BEICOKOTO YPOBHS

YMEHUS U HaBbIKM A(M(EKTUBHOTO HCIOIB30BAHUS OCHOBHBIX THUIIOB MPHKIAIHBIX
nporpamm (TMPUIIOKEHU) 0O0IIero Ha3HaYeHUs U WHPOPMAITMOHHBIX CUCTEM IS PEUICHUS ¢ UX
MIOMOIIBIO TPAKTUYECKUX 3ajad, BIIaJIcHHE 0a30BBIMH HOpMaMH WHOOPMAIMOHHOW J3THKA H
npaBa, OCHOBaMHU MH(POpMaLIHOHHOM 6€3011aCHOCTH;

YMEHHE TPaMOTHO HWHTEPIPETUPOBATH PE3YNbTaThl PELICHUS MPAKTUYECKUX 3a7ad C
NOMOIIBI0  WHMOPMAITMOHHBIX ~ TEXHOJIOTHH, TPUMEHSTh IOJy4CHHBIE pE3ylbTaThl B
MPAKTUYECKOU AESTETbHOCTH.

Ilenmu w 3amaum u3ydeHWss WHGOPMATHUKA HA YPOBHE OCHOBHOTO OOINETO OOpa3oBaHHS
OTIPENENAIOT CTPYKTYPY OCHOBHOIO COJAEpKaHHS y4eOHOro mnpeiaMmera B BHUAE CIEIYIOLMX
YeThIPEX TEMATUUECKUX PA3/IEIIOB:

1 dpoBast TpaMOTHOCTE;

TEOPETHUYECKUE OCHOBBI MH(POPMATHKH;

aJITOPUTMBI U TPOTPAMMHPOBAHHE;

uH(OpMaIIMOHHBIE TEXHOJIOTHH.

Ha usyuenue mHdopmaTuku Ha 6a30BoM ypoBHEe orBoauTcs 102 waca: B 7 kmacce — 34
yaca (1 gac B Hemeno), B 8 kinacce — 34 gaca (1 gac B Henenio), B 9 kiacce — 34 yaca (1 yac B
HEJIEIIO).
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COJEP)KAHUE OBYYEHUA
7 KIIACC

Hu¢pposas rpaMmoTHOCTH

Komnblorep — yHuBepcaibHOE YCTPOHCTBO 00pad0TKH JaHHBIX

Komnerorep — yHUBepcaJgbHOE BBIYMCIUTEIBHOE YCTPOWCTBO, padoTaromee 10
nporpamme. THIIBI KOMITBIOTEPOB: NEPCOHAIBHBIE KOMIIBIOTEPBI, BCTPOCHHBIE KOMIIBIOTEPBI,
CYIIepKOMIBIOTEpbl. MOOUIIBHBIE YCTPOICTBA.

OcHOBHBIE KOMIIOHEHTBHI KOMIIBIOTEpPA M MX Ha3HaueHue. lIpoueccop. OmnepartuBHas U
JIOJITOBpEMEHHas NaMsITh. Y CTpOoicTBa BBOJA U BbIBOJA. CEeHCOPHBIM BBO, JaTYMKH MOOMJIBH bI X
YCTPOWCTB, CPEACTBA OUOMETPUYECKON ayTeHTH(UKALIIY.

Hcropust pa3BUTHUS KOMIIBIOTEPOB M IporpamMmHoro oOecrnedeHus. IlokosneHus
KOMITBIOTEPOB. COBPEMEHHBIE TEHICHIIMY PA3BUTHSI KOMIIBIOTEPOB. CyIIEpKOMITBIOTEPHI.

[TapannenbHble BBIUNCIEHUS.

[lepconaneupiii komMmbploTep. [lporieccop M €ro XapakTepUCTUKH (TaKTOBask YacToTa,
paspsaHocTh). OnepatuBHas namATh. JlonroBpeMeHHas nmaMaTh. YCTpOWCTBAa BBOJA U BBIBOJA.
O0bEM XpaHUMBIX JaHHBIX (ONEepaTHBHAs MaMITh KOMIIBIOTEPA, KECTKUH M TBEPAOTENIbHBIH
JICK, TOCTOSIHHAS TaMATh CMapT(oHa) U CKOPOCTb JIOCTYIA JJISi PA3IMYHbIX BUJIOB HOCUTENEH.

Texnuka 0€30MacHOCTH U MpaBUiIa padOThl HA KOMIIBIOTEPE.

IIporpamMbl U 1aHHBIE

[IporpamMHOe oOecniedenne kommbioTepa. [lpuxnagHoe mnporpaMmHOe oOecredeHHUe.
CucremHoe mnporpammHoe obecnedeHue. Cuctembl mnporpammupoBaHus. [IpaBoBas oxpaHa
oporpaMM ¥ JaHHBIX. becnnmatHele W ycloBHO-OecriaTHble mporpamMMel. CBoOOaHOE
porpaMMHOE 0OecIieyeHue.

@aiinel u nanku (karanoru). [lpuHnunel nocrtpoenus ¢ainossix cucrem. [loaHoe uMs
¢aitna (manku). [lyre x d¢aitny (manke). PabGora c¢ ¢aiimamm w KatamoraMu CpeacTBaMu
ONEepalMOHHONU CUCTEMBI: CO3/IaHNE, KOTMPOBAHHUE, IEPEMEILICHHE, IEPEUMEHOBAHNE U YIaJICHUE
¢aitioB u manok (karanoroB). Tumbl QaiinoB. CBoiicTBa (aiinioB. XapakTepHble pa3Mepsbl
(ailyioB pa3mUYHBIX THIOB (CTpaHHIlA TEKCTa, SJEKTPOHHAs KHUTA, oTorpadmsi, 3amuch necHu,
BUJICOKIINII, TOJHOMETPAXXHbIH (uiabM). ApxuBanus AaHHBIX. VIcnosp3oBaHHE HPOrpaMM-
apxuBaropos. DaiinoBbiit MeHexkep. [lonck ¢aiiioB cpeacTBaMu OnepariiOHHON CUCTEMBI.

KommnerorepHble BUPYCHI U APYrHe BPEIOHOCHBIE IIporpammel. IIporpammel i 3almThl
OT BUPYCOB.

KomnblorepHsble ceTn

OOwvenuHeHne KommbioTepoB B ceTb. Cerh HMHTepHer. BeO-cTpanmiia, BeO-caifT.
Crtpykrypa azapecoB BeO-pecypcoB. bpaysep. Ilouckosbie cuctemsl. Ilouck mupopmanuu mo
KIIOYEBBIM CJIOBaM M MO H300paxeHuto. JloctoBepHOCTh MHGPOPMALUM, TOIYYEHHOU U3
WuTepHera.

CoBpeMeHHBIE CEpPBUCHI HHTEPHET-KOMMYHU KA.

CereBoif oTHKET, 0a30BbIe HOPMBI MH(OPMALMOHHOW JTHKM M TpaBa mpu pabore B
HNuTtepuere. CtpaTernn 6e3omacHoro noseaeHus B MIHTepHere.

TeopeTnyeckue 0CHOBbI HH() OPMATHKH

HNudopmanusa u uH(pOpMALMOHHBbIE IPOLECCHI

Nudopmarust — 0THO U3 OCHOBHBIX OHATHH COBPEMEHHON HAYKH.

Nudopmanust Kak CBEICHUs, IpEIHA3HAYECHHbIC IS BOCIPUATHS YEIOBEKOM, U
uH(opMaIus Kak JaHHBIE, KOTOPbIE MOTYT OBITh 00pabOTaHBl AaBTOMATU3UPOBAHHON CHCTEMOIA.

JIMCKpETHOCTh JaHHBIX. BO3MOXKHOCTE ONMCAHMS HEMPEPHIBHBIX OOBEKTOB U MPOLIECCOB €
IIOMOLUIBIO TUCKPETHBIX TAHHBIX.

NupopManinoHHbIE MPOIECCH — IIPOLIECCHI, CBSI3AHHBIE C XpaHEHHUEM, ITPe0OpazoBaHUEM U

nepez[aqeﬁ JaHHBIX.
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IIpeacraBiieHue HHQp opManuu

CumBos. AngaButr. Monmocts andaButa. PazHooOpasue s3bIkOB M ajiPaBUTOB.
EctectBeHHble U ¢opManbHbIEe S3bIKM. AN(AaBUT TEKCTOB Ha PYCCKOM si3bIKe. [IBOMYHBIN
anaBut. KoamdecTBo BCEBO3MOXKHBIX CIOB (KOJIOBBIX KOMOMHAIMN) (QUKCUPOBAHHON JUIMHBI B
nsouyHoM andasute. IlpeoOpasoBanue mob0oro angaButa K [BoMyHOMY. KommdectBo
Pa3IUYHBIX CJIOB (PMKCHPOBAHHOMN JUTMHBI B al(aBUTe ONpenenEéHHON MOLITHOCTH.

KomupoBanue CcHMBOJIOB OJHOTO an(aBUTa C MOMOIIBIO KOJOBBIX CJIOB B JIPYTOM
anaBuTe, KOOBas TaONHIIA, ICKOIUPOBAHHUE.

JBoununbiii koxa. IlpencraBieHue JaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B JIBOMYHOM
anasure.

NupopmannoHHbIi 00BbEM JaHHBIX. BUT — MuHHManbHas eJUHUIA KOJIMYECTBA
uHpopMauu — ABOUYHBIN paspsia. EnuuHunsl n3Mmepenust HHPOPMALMOHHOTO 00bEMA TaHHBIX.
bur, GaiiT, kumobaiiT, MeradanT, ruradaiT.

CxopocTh nepeauyl JaHHbIX. EqMHUIEI cCKOpOCTH Iepeaayn TaHHBIX.

KomupoBanue tekctoB. PaBHomepHbIli koj. HepaBHomepnbiii koa. Komupoka ASCII.
Bocemubutabie koaupoBku. [lonsarue o koqupoBkax UNICODE. JlekomupoBanue cooOmmeHni ¢
UCIOJIb30BAHMEM PAaBHOMEPHOI'O U HEpaBHOMEPHOTOo KoJia. MHpopMalinoHHbIi 00bEM TEKCTA.

Hckaxxenne nHpopMaluy IpH 1epeaaye.

OOmee mnpezacraBieHHEe O LHUPPOBOM TMPEACTABICHUM ayAMOBU3YaIbHBIX W JAPYIUX
HEeIPEPbIBHBIX JAHHBIX.

KomupoBanme uBera. I[BeroBsie mozenu. Mopens RGB. I'myOmna xoaupoBaHwUSI.
[TanuTpa.

PactpoBoe u  BekropHoe mpencraBieHue — uzoOpaxkenuil. Ilukcenb. Ouenka
uH(OpMaIImOHHOTO 00bEMa rpauuecKuX JaHHBIX I pACTPOBOTO M300paKEHUSI.

KomupoBanwue 3Byka. Pa3psyiHOCTD 1 9acToTa 3amucu. KomndecTBo KaHaJIOB 3aIluCH.

O1neHka KOJIMYECTBEHHBIX IMapaMeTpOB, CBS3aHHBIX C MPEJICTABICHUEM M XpaHEHUEM
3BYKOBBIX (pailyioB.

HNudopmanmoHHbie TEXHOJIOTHH

TexcTOBBIE JOKYMEHTBI

TexcToBbIe JOKYMEHTHI M UX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHHIla, ad3all, CTpoKa, CJIOBO,
CHMBOJI).

TekcTOBBIM MpoLeccop — MHCTPYMEHT CO3JaHMs, PEAAKTHPOBaHUSA U (opMaTHpOBaHUS
tekctoB. [IpaBuia Habopa Tekcra. PemakrmpoBanme Tekcra. CBoiictBa cumBodioB. Llpwu dr.
Tunbel mpugros (pyodsneHble, ¢ 3aceykaMu, MOHOUMpPUHHBIE). [lomyXupHoe M KypCUBHOE
Hauepranue. CBoiicTBa ab3aleB: TpaHULbl, a03allHBIA OTCTYH, MHTEpPBal, BbIPAaBHHBAHUE.
[TapameTtpsl cTpanuilsl. CTunaeBoe GopMaTHpPOBAHUE.

CrtpykrypupoBanue HHQOpManuu ¢ MOMOUIBIO CIHMCKOB W Tabaul. MHOTroypoBHEBBIE
cnucku. Jlo6aBieHue TabnuIl B TEKCTOBBIE IOKYMEHTHI.

BcraBka m3o0pakeHUIl B TEKCTOBbIE JOKyMEHTHI. OOTekaHuEe H300paKeHUN TEKCTOM.
BritoueHune B TEKCTOBBIN JOKYMEHT auarpamm, (Gopmys, HyMepaluu CTPaHHUIl, KOJOHTUTYIIOB,
CCBUIOK U JPYTUX DJIEMEHTOB.

[TpoBepka npaBonucanus. PacctanoBka nepeHocoB. ['onocoBoii BBOA TekcTa. ONTHYECKOE
pacriozHaBaHue TekcTa. KommbtoTepHslil nepeBoj. Vcnonb3oBanue cepBucoB MHTepHera s
00paboOTKU TEKCTA.

KomnblorepHas rpadp uka

3HAaKOMCTBO C TpauyecKUMH pefakTopaMu. PactpoBble pucyHku. Vcnonbp3oBaHue
rpadMYecKuX MPUMUTHBOB.

Omnepanmuy  penakTUpPOBaHUS TpaguUUECKUX OOBEKTOB, B TOM 4YHCIE HHEGPOBBIX
dotorpaduii: mM3MeHEeHUE pasMepa, oOpe3ka, MOBOPOT, OTpPaKEeHHE, paboTra ¢ OOJIaACTIAMH
(BBIIIETICHIE, KOTTMPOBAHUE, 3AJTUBKA IIBETOM), KOPPEKIIHS [[BETA, SPKOCTA U KOHTPACTHOCTH.
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Bekropnass rpaduxa. CozgaHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMU CpPEACTBAMHU
TEKCTOBOTO TMpOoIleccopa WM JAPYyrux mporpamm (npuiiokeHuid). JloGaBieHne BEKTOPHBIX
PUCYHKOB B JOKYMEHTBHI.

MyJabTUMeIMiTHbIE IIPe3e HTALUH

[lonroroBka mMymbTUMEAMIHBIX TpeseHTanui. Craiin. /lo6aBneHue Ha ciaifag TeKcTa U
n300pakeHuii. Pabora ¢ HECKOIBKUMU Cllail JTaMH.

JloGaBiieHune Ha claiix ayTnOBU3yaIbHBIX JTaHHBIX. AHUMAIUsL. | HIEepCChIIKA.

8 KJIACC

TeopeTHyeckne 0CHOBbI HH() OPMATHKH

Cucrembl cuuc/ie HUsl

Hemo3urmonuble W TO3WIHOHHBIE CHCTeMBbI cumclieHus.. Andasutr. OcHoOBaHUE.
Pa3pépuyras Qgopma 3amucu uucna. llepeBon B AECATUYHYIO CHCTEMY UHMCEN, 3allMCAHHBIX B
JIPYTUX CUCTEMaX CUUCIICHUSL.

PumMmckast cucrema cumcieHusl.

JIBonuHas cuctema cuucieHus. I[lepeBon mensix uyucen B npexaenax or 0 mo 1024 B
JBOUYHYIO cHCTeMy cuucieHus. BocbMepuuHnas cucrema cuucienus. llepeBon uwucen wu3
BOCBMEPUYHON CHCTEMBI B IBOMYHYIO U JCCITUYHYIO CUCTeMbI U oOpaTHo. [llectHamarepuyunas
cucreMa cumucieHus. IlepeBox uyucen U3 IIECTHAAUATEPUYHOM CHUCTEMBI B JABOMYHYIO,
BOCBMEPUYHYIO U JICCATUYHYIO CHCTEMBI M 00paTHO.

ApudmeTryeckue onepanuu B IBOUYHON CUCTEME CUUCIICHHUSL.

JJleMeHTbl MATeMAaTH4 e CKOM JIOTUKHU

Jlornueckue BbICKa3zpiBaHUs. Jlormueckue 3HAYEHUS] BBICKA3bIBAHUH. DJIEMEHTApHbBIE U
COCTaBHBIC BBICKa3bIBaHUA. Jlornueckue omepanuu: <«i» (KOHBIOHKIUS, JIOTHYECKOE
YMHOXXEHHE), «UIN» (IU3BIOHKIHS, JOTHYECKOE CIIOKEHHUE), «HEe» (JIOTMYEeCKOe OTPHUIlaHUeE).
[Tpuoputer nornueckux omneparuii. OnpeneneHne ICTAHHOCTA COCTAaBHOTO BhICKAa3bIBAHU I, €CITU
M3BECTHBI 3HAYEHUS] HCTUHHHOCTH BXOJISIIMX B HETO JIEMEHTAPHBIX BBICKa3bIBaHUM. Jlornueckue
BoIpakeHus. [IpaBuia 3amucu Joruueckux BboIpakeHHi. [locTpoeHue TaONMHMI] MUCTUHHOCTU
JIOTUYECKUX BBIPAKECHUM.

Jlornueckue 351€eMeHThl. 3HAKOMCTBO C JIOTHYECKUMU OCHOBaMH KOMIIBIOTEPA.

AJTropuTMBI M NPOrPAMMHUPOBAHHE

HcnonHuTe M ¥ aJrOpuTMbI. AJITOPUTMHYECKHE KOHCTPYKIIUH

[lonsitue anroputma. McnosHUTENW aJIrOpuTMOB. AJTOPUTM KakK IUIAH YIIPABJICHUS
HCIIOJTHUTEIIEM.

CaoiictBa anroputMa. CrocoObl 3amucy alropuTMa (CIOBECHBIN, B BHUIE OJIOK-CXEMBI,
nporpamma).

Anroputmudeckue KOHCTpyKiuU. KoHCTpykuus «cnenoBaHue». JIMHEHHBIM alrOpuTM.
OrpaHMYeHHOCTh JIMHEHHBIX aJTOPUTMOB: HEBO3MOXKHOCTH TMPEAYCMOTPETh 3aBHCHUMOCTH
MOCJIEI0BATEIbHOCTH BBITIOJIHAEMBIX IEHCTBUN OT UCXOAHBIX JaHHBIX.

KoHcTpykiust «BeTBIICHHE: TTOJIHASI M HemoHast GopMbl. BRITTONTHEHNE U HEBBIIOJTHEHUE
ycioBHS (MICTUHHOCTD U JIOXKHOCTD BbICKa3biBaHus). [IpocThie U cocTaBHbBIE YCIOBUSL.

KoHCTpyKUMsl <«@IOBTOPEHHS»: LUMKIbBl C 33JaHHBIM YKCIOM IOBTOPEHHH, C YCIOBHUEM
BBINIOJIHEHU S, C IEPEMEHHON LIUKIIA.

Pazpabotka mis GopMaabHOTO HCIOJHUTENS AJTOPUTMA, MPUBOMISIIETO K TpeOyeMomy
pe3ylbTaTy TpH KOHKPETHBIX HMCXOJHBIX IaHHBIX. Pa3paboTka HECIOXKHBIX AJITOPUTMOB C
WCIIOJIb30BAHMEM IHMKIOB W BETBJICHHH I YIPaBJICHHS (POPMAIBHBIMU HCIIOTHUTEISMH,
TakiMu Kak Pobot, UYepemamka, YepT&xkHuK. BbplmosHeHWE alropuTMOB BPYYHYIO W Ha
KoMIibtoTepe. CUHTAKCHYECKUe U JIorhueckre onmoku. OTKa3bl.

SA3bIK NPOrpaMMHUPOBAHHUSA
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S3pik  mporpammupoBanus  (Python, C++, Tlackanp, Java, C#, IlkonbHblit
AnroputMu4eckuil f3bIK).

Cucrema mporpaMMHUpPOBAHUSL: PEJAKTOP TEKCTa MPOrpaMM, TPAHCIATOP, OTIAUUK.

[lepemennas: THI, UMsl, 3HaueHUe. Llenbie, BeleCTBEHHBIE U CUMBOJIbHBIE IEPEMEHHBIE.

Omneparop mpucBanBaHUS. ApU(METHYECKHE BBIPAKECHUS M TOPAIOK WX BBIYMCICHUS.
Omnepanuu ¢ HeabIMU YUCIIaMU: LIET0YUCICHHOE JeJICHUE, OCTATOK OT JETICHHUS.

BerBnenusa. CocraBHbIE yCIOBUS (3aMHUCh JOTMYECKUX BBHIPAKCHUN HA M3y9aeMOM SI3bIKE
nporpaMMupoBanus). HaxoxaeHne MUHIMyMa M MakCHMyMa M3 JBYX, TPEX M YETHIPEX YMCEIL.
Pemienne kBaspaTHOrO ypaBHEHMUSI, UMEIOIIETO BEIIECTBEHHbIE KOPHHU.

JuanoroBas oTJiafka MporpamMm: MOLArOBOE BBHIITOJIHEHUE, IIPOCMOTp 3HAUYCHUI BEIHYMH,
OTJIaJI0YHBIN BBIBOJI, BEIOOP TOUYKU OCTAHOBA.

[uxn ¢ ycnoBuem. Anroput™m EBKimMaa Juis HaXoXxJeHHUs] HAaMOOJIBIIEro OOIIEeTo JeTuTeNs
JIBYX HATypaJbHBIX 4Hcell. PazOueHune 3anmmcu HATypaJbHOTO YKCia B TTO3UIIMOHHON CHCTEME C
OCHOBaHUEM, MEHBIIIMM WM paBHbIM 10, Ha OTAEIbHBIE LIUQPBHI.

[ukn ¢ mepeMeHHOM. ANTOPUTMBI MPOBEPKU ACTMMOCTH OJHOTO LIEJIO0T0 YHCIa Ha JPYroe,
MPOBEPKH HATYPAITBHOTO YMCIIa HA IPOCTOTY.

O6paboTka  CHUMBOJBHBIX  JaHHBIX. CHMBOJBHBIE  (CTPOKOBBIE)  I€PEMEHHBIE.
[NocumBosbHas o00paboTka cTpok. I[logcuéT dYacTOThl TOSABIEHUS CHMBOJA B  CTPOKE.
Berpoennblie gyHkiuu a1 00pabOTKH CTPOK.

AHaJIU3 AJITOPUTMOB

OmpeneneHne BO3MOXKHBIX PE3yIbTaToB pabOThl alrOpuTMa MpPU JTAHHOM MHOXKECTBE
BXOJHBIX HAaHHBIX, OIPEICICHNE BO3MOXKHBIX BXOIHBIX JAaHHBIX, MPHUBOISIMX K TaHHOMY
pe3yabTarty.

9 KJIACC

Hu¢posas rpaMmoTHOCTH

I'nob6anbHas ceTh UHTEpHET U cTpaTerun 6e30MaCHOIO MOBeAeHUsI B He i

I'mo6ansnas cerb Murtepner. IP-ampeca y3noB. CereBoe XpaHeHHE IaHHBIX. MeTOJbI
WHJIMBUYaJIbHOTO U KOJUIEKTUBHOTO pa3MelleHusl HoBoW uH@opmanuu B MHTepHeTe. bonbume
JaHHbIE (MHTEPHET-JaHHbIE, B YACTHOCTH JaHHBIE COI[UATIBHBIX CETEH ).

[Tonsitue 06 uHGOpMAMOHHON 6e30macHOCTU. YTPo3bl HHPOPMALTMOHHON 0€30MacHOCTH
npu pabore B MIOOATBHOM CETH M METOAbl NpoTHBOAeHcTBUsS UM. llpaBuiia Ge3zomacHoi
ayreHTHUKauu. 3anmTa JuyHOM wuHQopmaunnu B MHTepHere. besomacHble crpareruu
noseneHuss B Murepuere. llpenynpexnennue BOBIIEUEHUS B JIECTPYKTUBHBIE U KPUMHUHAJIbHbIE
(GopMBI ceTeBOW aKTUBHOCTH (KHOEPOYUTHHT, QDUIIMHT U Ipyrue GOpPMEI).

Padora B uH(p OpMAIIMOHHOM NMPOCTPAHCTBE

Bunel nestensHocTM B MHTEpHETE, MHTEPHET-CEPBUCH: KOMMYHUKAIIMOHHBIE CEPBUCHI
(moutoBast cimyx0a, BHUICO-KOH(EpPEHI-CBSA3b M JpYrue), CIpPaBOYHbIE CIYXKObl (KapThl,
pacrucaHus U Apyrue), IOMCKOBbIE CITYKOBbI, CITy>KObI OOHOBJIEHUS IIPOTPaMMHOI'0 0OecrieueHus
u gapyrue caykObl. CepBUCHI TOCynapcTBEHHBIX yciyr. OOnayHbple XpaHWIWIA JaHHBIX.
CpencTBa COBMECTHOM pa3pabOTKu JOKyMEHTOB (oHJaiH-oduckl). [IporpammHOe obecrieueHme
KaKk BeO-cepBUC: OHJIAWHOBBIE TEKCTOBBIE M TpaduyecKue peNakTopbl, Cpelbl pPa3padOTKU
porpamm.

TeopeTuyeckne 0CHOBbI HH() OPMATHKH

MopaenupoBanne Kak MeTO/ IIO3HAHUSA

Mopens. 3amauu, permaembie ¢ MOMOIBIO MojaenupoBaHus. Kiaccu@ukanum mojenei.
Marepuanbhuble (HaTypHble) W WHQOpMallMOHHBIE Mojenu. HempepeIlBHBIE M TUCKPETHBIE
mozenu. Mmutaunonnesle wmonenu. UrpoBble Moxenu. OlLieHKa aJeKBAaTHOCTH MOAEIU
MOJIETTUPYEMOMY OOBEKTY U IIEJISIM MOJIETUPOBAHHUSL.

TaOnnuubie MOACIIN. Ta6J'II/II_Ia KaK IMpEACTaBJICHUC OTHOIICH U A.
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bazer nanabix. OTOOP B TAOIUIE CTPOK, YAOBIETBOPSIOIMMX 33[aHHOMY YCJIOBHIO.

I'pad. Bepumna, pedbpo, nyrb. OpueHTHpOBaHHBIC U HEOPUCHTUPOBAaHHBIC Tpadbl. JnmnHa
(Bec) pebOpa. BecoBas wmatpuma rpada. JnmHa nyru Mexay BepumHamu rpada. [Towmck
ONTUMAJILHOTO TyTH B Tpade. HauanbHas BepumHa (MCTOYHUK) M KOHEYHAs BEpUMHA (CTOK) B
OpUEHTHPOBAaHHOM rpade. BerdmciieHne koiuyecTBa IMyTeld B HANPaBICHHOM allMKIAYCCKOM

rpade.

HepeBo. Kopens, Bepumua (y3en), Jumct, peOpo (myra) nepeBa. Breicota nepesa.
[Tonnepeso. Ilpumeps! ucnonb3oBanus AepeBbeB. [lepebop BapraHTOB C TOMOIIBIO JIEpEBa.

[lonsiTue MareMaTH4yecKod Mojenu. 3ajaud, pelaeMble ¢ MOMOIIBI MaTeMaTH4eCKOTO
(KOMITBIOTEPHOTO0) MoJenupoBaHus. OTIMUME MAaTEeMaTHIECKON MOJETU OT HATYPHOH MOJAETH H
OT CJIOBECHOTO (JINTEPaTypHOTO) OMHCAHUS OOBEKTA.

OTanbl  KOMIBIOTEPHOTO  MOJEIMPOBAHMS:  IOCTAaHOBKA  3a/laud, IOCTPOEHUE
MaTeMAaTUYECKOW  MOJENTH, TpOorpaMMHAas  peaiu3alus, TECTHPOBAHHWE, TPOBEICHUE
KOMITBIOTEPHOTO HKCIIEPUMEHTA, aHAIIU3 €T0 Pe3ybTaToOB, YTOUHEHHUE MOJIEIH.

AJITOPUTMBI U MPOrPaAMMUPOBAHME

Pa3paboTka aJropuTMOB M MPOrpaMm

Pa3Ouenue 3amaum Ha mnomzagauu. CocTaBlieHME aJrOPUTMOB U MPOrpamMM  C
UCIIOJIb30BAHMEM BETBJICHHWH, LHUKIOB W BCIIOMOTATEIBHBIX AITOPUTMOB ISl yIpaBICHUS
UCIIOTHUTENIeM P0oOOT MIIM IPYrHMH MCHOJHHUTEISAMH, TaKHMH Kak Yepenarnika, UepTEKHUK |
JPYTUMH.

TabnuyHble BenuuuHbl (MaccuBbl). OnHoMepHble MaccuBbl. CocCTaBleHHE M OTJIaJIKa
MpOrpamMM, peaTu3yIoNMX THITOBBIC aTOPUTMBI 00paOOTKH OJHOMEPHBIX YHCIOBBIX MACCHBOB,
Ha OJHOM H3 s3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java, C#, IlkonbHBIi
AnroputMudeckuil  SI3bIK): 3alOJHEHHE YHCJIOBOTO MAacCHBa CJydaHBIMM YHCIIaMH, B
COOTBETCTBHH C (HOPMYJION FUIH TTYTEM BBOJA YHCEN, HAXOXKICHUE CYMMBI JICMEHTOB MAacCHBA,
JUHEHHBIH TOWCK 33JJaHHOTO 3HA4YeHWsT B MacCUBE, TMOJCUET HJIEMEHTOB MAacCHUBa,
VIOBJICTBOPSIFOIIMX 33JaHHOMY YCIIOBHIO, HAXOXJICHHE MHHUMAIBHOTO (MaKCHMAJIBHOTO)
snemMeHnTa MaccuBa. CoOpTHUpOBKa MacCHBA.

OOpaboTka TOTOKa  JaHHBIX: BBIYMCIEHHWE  KOIMYECTBA, CYMMBI, CpPEIHETrO

apI/I(I)MCTI/IquKOFO, MHWHHUMAaJIBHOI'O u MaKCHUMaJIBHOI'O 3HAa4YCHUA DJIEMCHTOB
MOCJIEI0BATENbHOCTH, YAOBJIETBOPSIIONMX 33JaHHOMY YCIIOBHIO.
Yupasienue

VYupasnenue. Curnan. OOparHasi cBs3b. [lodydeHune CUTHAIOB OT HHUQPOBBIX JATIYHKOB
(kacaHusl, pacCcTOSHUS, CBETA, 3ByKa U Ipyroro). [lpumeps! ncnosb3oBaHus NpuHLKHIIA 0OpaTHOM
CBSI3M B CHCTEMAax YIPaBJICHUS TEXHUYECKUMH YCTPOMCTBAMM C IMOMOIIBIO JATYUKOB, B TOM
YHCIle B pOOOTOTEXHUKE.

[lpumepsl  pOOOTH3MPOBAHHBIX CHCTEM (CHCTeMa  yIOpaBJIEHUS  JIBH)KEHHEM B
TPaHCIIOPTHOM CHCTEME, CBAapOyHas JIMHUS aBTO3aBOJA, aBTOMATU3MPOBAHHOE YIIpaBJIEHUE
OTOIJICHUEM JI0OMa, aBTOHOMHAs CHCT€Ma YIPaBJIEHUSI TPAHCIOPTHBIM CPEJICTBOM U Jpyrue
CUCTEMBI).

HNudopManoHHbIe TEXHOJIOTHH

JIe KTPOHHBbIE TA0JIUIIbI

[TonsiTie 00 3yIeKTPOHHBIX Tabnuuax. THUIBl TaHHBIX B sSUEHKaX 3JEKTPOHHOM TaOJINIIBI.
PenakrupoBanue u dopmarupoBanue Tabuui. BeTpoeHHbIE GyHKIMHM U1 TTIOMCKA MaKCUMyMa,
MHUHUMYMa, CyMMbl M cpeaHero apugmernyeckoro. CoOpTHpOBKa JAaHHBIX B BBIJECICHHOM
muanasoHe. [loctpoenwe pumarpamMm  (TMcTOrpamMma, KpyroBas —Juarpamma, ToOuYe€dHas
quarpamma). BeiOop tuna auarpammesl.

[IpeobpazoBanue hopmyn npu komupoBaHuu. OTHOCUTENbHAS, A0COTIOTHAS U CMEIIAHHAS
azpecanus.
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YCnoBHBIE BBIUMCICHUS B 3JEKTPOHHBIX Tabnunax. CyMMUpPOBaHHUE U MOACYET 3HAUCHUH,
OTBEYAIONMX 3aJaHHOMY YycioButo. OOpaboTka Oonpnmx HAOOpPOB JaHHBIX. YucieHHOe
MO/JIETUPOBAHNUE B 3JIEKTPOHHBIX TaOIMIIax.

Mg opmanoHHbie TEXHOJIOTHH B COBPeMEHHOM 0011 CTBE

Pore nHQOpPMAIIMOHHBIX TEXHOJIOTHI B Pa3BUTHH SKOHOMHKH MHpPA, CTPAaHBI, PETHOHA.
OTKpBITBIE 00pa30BaTENbHbBIE PECYPCHI.

[lpodeccuu, cps3anHbIe ¢ HHPOPMATUKOM M HMHGPOPMALMOHHBIMH TEXHOJIOTHSIMH: BeO-
T3aifHep, MPOTPAMMHUCT, pa3pabOTYMK MOOWIIBHBIX MPHIIOKEHUH, TECTUPOBIIMK, apXUTEKTOP
IPOrpaMMHOTIO 0OecreueHu s, CIIeIMATUCT 10 aHAJIM3Y JaHHBIX, CUCTEMHBIH aIMUHUCTPATOP.
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INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
NH®OPMATUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

W3yuenne mHGpOpMATUKA HA ypOBHE OCHOBHOTO OOIIETO OOpa3oBaHHs HAIpPaBlIEHO Ha
JOCTHIKEHUE OOYJalONMMUCS JIMYHOCTHBIX, METANPEAMETHBIX W IPEIMETHBIX PEe3yIbTaToOB
OCBOCHHS COJIEpKaHUs yIeOHOTO MpeaMeTa.

JIMMHOCTHBIE PE3YJIBTATHI

JIngHOCTHBIE pe3ylNbTaThl WMEIOT HAINPABJICHHOCTh HA PEIICHHWE 3a]a4 BOCIHTAHWS,
Pa3BUTHS U COIUATU3ALNH O0YJaIOIMXCS CPEACTBAMHU y4eOHOTO MpeaMeTa.

B pesynbrate m3ydeHuss MHQOPMATHKH HAa yYpOBHE OCHOBHOTO OOIIETO OOpa3oBaHHS Yy
oOyuarorierocsi OymyT chOpMUPOBAHBI CIEAYIONME JTUYHOCTHBIE PE3YIbTAThI B YACTHU:

1) naTpHOTHYECKOI0 BOCIIMTAHUS :

[[EHHOCTHOE OTHOIICHHE K OTEYECTBEHHOMY KYJIBTYPHOMY, MCTOPUUYECKOMY M HAYIHOMY
HaCJIeIMI0, TOHUMaHNe 3HaYeHUs MHPOPMATHKH KaK HayKd B KM3HU COBPEMEH HOTO OOIIECTBa,
BIIQZICHHE JJOCTOBEPHOU MHQOpMAIUEl O TMePeOBBIX MUPOBBIX H OTEYECTBEHHBIX JOCTHIKEHU X
B oOyacty MHQOPMATUKA W WHOOPMAITMOHHBIX TEXHOJOTHH, 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HaHMSX 0 LU (POBOH TpaHCHOPMAIIUU COBPEMEHHOTO OOIIECTBA;

2) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUS:

OpHEHTAIlMS Ha MOPAJbHBIC IIEHHOCTH W HOPMBI B CHUTYAIlHSIX HPAaBCTBEHHOTO BHIOODA,
TOTOBHOCTh OI[EHUBATh CBOE MOBEACHHE U MOCTYMKH, a TakKe MOBEICHUE U TMOCTYIKU APYTUX
JIOJCH C TO3UIIMM HPABCTBCHHBIX M TPABOBBIX HOPM C Y4ETOM OCO3HAHUS TOCICICTBHIMA
MTOCTYITKOB, aKTHBHOE HEMPHUATHE aCOIHATLHBIX IIOCTYKOB, B TOM 4Hclie B IHTepHeTe;

3) rpaKIaHCKOr0 BOCIUTAHMS :

MPEICTaBICHUE O COIMATBHBIX HOPMAaX W TPaBUJIAX MEKIMYHOCTHBIX OTHOIICHUN B
KOJIJIEKTUBE, B TOM YHCIIC B COIMAIBHBIX COOOIIECTBAX, COONIOACHUE TTpaBUJI OE30IMacCHOCTH, B
TOM YHCIIE HaBBIKOB 0O€30ITacCHOTO MOBEJCHUS B MHTEPHET-Cpe/ie, TOTOBHOCTh K pa3HO00Opa3Hoi
COBMECTHOW JIESTENFHOCTA TPU BBIMOJHEHUH YY€OHBIX, IMO3HABATEIBHBIX 3ajad, CO3/IaHUH
y4eOHBIX MPOEKTOB, CTPEMJICHHE K B3aMMONOHMMAHHIO W B3aWMOIIOMOIIM B IPOIECCE ITOH
y4eOHOI J1eATebHOCTH, TOTOBHOCTh OLIEHHBATh CBOE MOBEJCHUE M TIOCTYIKA CBOMX TOBApUILCH
C TIO3WIIMY HPABCTBEHHBIX U TPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIICICTBUI ITOCTYITKOB;

4) HeHHOCTe i HAYYHOI'0 TO3HAHUA:

CcOPMUPOBAHHOCTH ~ MHPOBO33PEHYECKUX  MpEICTaBIeHUH o0  uHpOpMaIuu,
WHPOPMAIIMOHHBIX  TIpolieccaXx W HHQPOPMAIMOHHBIX  TEXHOJIOTHUSX, COOTBETCTBYIONX
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEHHOM MPAKTUKU U COCTABJIAIONMX Oa30BYIO
OCHOBY JUIsl TOHUMAHUS CY[IIHOCTA HAyYHOU KaPTUHBI MHUPA;

HHTEpeC K OOYYeHHWIO W TO3HAHHWIO, JTF0003HATEILHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camMo00pa30BaHNI0, OCO3HAHHOMY BBIOOPY HAIllPaBIEHHOCTH U YPOBHS O0y4eHHUS B JAJIbHEUIIIEM;

OBJIQJICHUE OCHOBHBIMH HaBBIKAMHU HCCIICIOBATEILCKON JIESATENTFHOCTH, YCTAaHOBKA Ha
OCMBICTICHHE OIBITA, HAONIOJNEHUH, TIOCTYIKOB W CTPEMJICHHE COBEPIICHCTBOBATh ITyTH
JOCTHIKEHU Sl UHAUBUTyalIbHOTO U KOJJIEKTUBHOTO OJIAarOmOIy4us;

cOpMHUPOBAHHOCTh ~ WH(MOPMAIIMOHHOW  KYJABTYPBI, B  TOM  4YHCJIE  HAaBBIKOB
CaMOCTOATEIBLHON paboThl C YYEOHBIMH TEKCTaMHM, CIIPABOYHOMN JIMTEPATYPOU, pa3HOOOPA3HBIMHU
CpeacTBaMU HWHQOPMAIIMOHHBIX TEXHOJOTHH, a TakKe YMEHHUSI CAMOCTOSATEIIFHO OIMPEIeIsiTh
eI cBOero oOydeHMs, CTaBUTb U (QOpPMYJIHpOBaTh sl ce0s HOBBIE 3agaud B yu€be U
MO3HABATEJIbHONW JEATENbHOCTH, pa3BUBAaTh MOTHUBBI U HMHTEPECHl CBOEW I103HABATEIbHOM
JEeSITeIbHOCTH;

S) popmupoBanus KyJbTYpPbI 310POBbi:

OCO3HaHME I[EHHOCTH JKHW3HHU, OTBETCTBEHHOE OTHOIICHUE K CBOEMY 3/I0pPOBbIO, YCTAHOBKA
Ha 3/70pOBBIA 00pa3 »XU3HH, B TOM YHCIIE M 3a CYET OCBOCHHS M COONIONEHUS TpeOOBaHUIA
0e30I1acHOM IKCIUTYaTalii CPEJICTB WHPOPMAITMOHHBIX U KOMMYHUKAITMOHHBIX TEXHOJIOTH;

6) TPy10BOT0 BOCTIMTAHUS
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MHTEpEC K MPAaKTHYECKOMY M3y4eHHUI0 mpodeccuid u Tpyna B chepax npodeccruoHanbHOM
NeSITEIIFHOCTH, CBSI3aHHBIX C HWH(POPMATHUKOW, MPOTPAMMHUPOBAHHEM W HWH(MOPMAIMOHHBIMHU
TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JIOCTMDKEHUSX HAayKd MHQOPMATUKU M HAYYHO-TEXHUYECKOTO
nporpecca;

OCO3HAHHBIH BHIOOP W TOCTPOCHHWE WHAWBHUAYATBHOW TPAeKTOPHUU 0Opa3oBaHUS U
KM3HECHHBIX IUIAHOB C Y4ETOM JINYHBIX U OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH;

7) 3K0JIOTHY€CKOT0 BOCTIMTAHMS

OCO3HaHME TIIOOATBHOTO XapakTepa SKOJOTHUYECKUX MPOOIeM U TyTeld UX PEelieHUs, B TOM
qucie ¢ yu€ToM BO3MOKHOCTEH MH(POPMAIMOHHBIX U KOMMYHUKAIIHOHHBIX TEXHOJIOTUH;

8) apantanum o0yvamoumerocss K H3MEHSIIOUMMCH YCJIOBHMSIM COUUAJIBHOH U
NMPUPOIHOI Cpe/bl:

OCBOEHHE OOY4YalOIMMHUCA COLMAIBHOIO ONBITa, OCHOBHBIX COLMAJBHBIX POJIEH,
COOTBETCTBYIOLIMX BEIyIIeH JeATeIbHOCTH BO3pacTa, HOPM M TpPaBWI OOIIECTBEHHOTO
HOBEJCHUS, (JOPM COLMATBHOW JKU3HU B TPYIIIaX U COOOIIECTBAX, B TOM YHCIIE CYIIECTBYIOIIMX
B BUPTYaJIbHOM IIPOCTPAHCTBE.

METANPEAMETHBIE PE3YJIbTATbBI

MCTaHpeHMeTHLIC PE3yibTaTbl OCBOCHUSA IIPOrpaMMbl 110 I/IH(I)OpMaTI/IKe OTpaXXaroT
OBJIAZACHUC YHUBCPCAJIbHBIMHU y"Ie6HI)IMH I{GﬁCTBI/IfIMI/I — IIO3HaBaTCJIIbHBIMH,
KOMMYHUKATHBHBIMHA, PCTYIIATUBHBIMU.

IMo3HaBaTeAbHBIE YHHMBEPCAJIbHBIE yUeOHbIE 1eiCTBHSA

Ba3oBble Joruueckue JeiicTBus:

YMEHHE OIpENeNATh TOHSATUSA, CO3daBaTh OOOOLICHHS, YCTaHABIMBATh AHAJOTUU,
KIaCCH(PHUITMPOBATh, CAMOCTOSTEIILHO BBHIOMpATh OCHOBAHUS M KPUTEPHHU UIS KIacCHU(UKAIINH,
YCTaHABIMBATh MPUYMHHO-CJIEJICTBEHHBIE CBS3U, CTPOMTH JIOTMYECKHE DPACCY)KICHHUS, JeNaTh
YMO3aKIIOUeHUS (MHIYKTUBHBIC, IETYKTUBHBIE ¥ MO aHAJIOTUH ) U BBIBOJIBL;

YMEHHE CO31aBaTh, IPUMEHATh U TPe0OPa30BhIBATh 3HAKH W CHMBOJIBI, MOJICIA M CXEMBI
JUIS pellieHus Y4eOHBIX M ITO3HABATENIbHBIX 337124,

CaMOCTOSITEIIbHO BBIOMPATh CHoco0 pemieHus ydeOHOHW 3amaun (CpaBHUBATh HECKOJBKO
BApUaHTOB pEINCHUS, BBHIOMpaTh Haubonee MOIXOMAIMH C Y4ETOM CaMOCTOSATEIBHO
BBIJICJICHHBIX KDUTEPHUEB).

Ba3zoBble ucciegoBaTe bcKHe e iicTBUA:

(GopMynUpOBaTH BOIPOCH], (UKCUPYIOLUME Pa3pblB MEXIY PEalbHBIM U IKEIATEIbHBIM
COCTOSIHUEM CUTYaIlMH, 00bEKTa, U CAMOCTOSATEIIbHO YCTaHABIMBATh HCKOMOE H IaHHOE;

OIICHMBATh Ha MPHUMEHHMOCTh M JIOCTOBEPHOCTH WH(OPMAIMIO, MOIYICHHYIO B XOJIE
U CCIICIOBAHUS;

POTHO3UPOBAaTh BO3MOXKHOE JalibHEWIee pa3BUTHE IPOLIECCOB, COOBITUH M HX
MOCTIC/ICTBUS B aHAIOTHYHBIX MJIM CXOJHBIX CUTYAIIHSX, @ TAKKE BBIIBUTATH TPEATIOIOKEHUS 00
UX Pa3BUTUU B HOBBIX YCJIOBHSX M KOHTEKCTaX.

Pa6ora ¢ unopmaumeii:

BBISBJIATH AeUIUT WH(OpMAnNM, JaHHBIX, HEOOXOAWMBIX JUIS PEIICHUS ITOCTaBICHHOM
3a/1a4u;

NPUMEHSATh Pa3UYHbIe METOJbl, MHCTPYMEHTHI M 3alpoChl MpPH IOHCKE M OTOOpe
MHGPOPMAIIMU WUIM JAaHHBIX M3 HCTOYHHMKOB C Y4ETOM MpPEIJIOKEHHOM y4eOHOH 3amaunm u
3a7laHHBIX KPUTEPHEB;

BBIOMpATh, AHAIM3UPOBATh, CHUCTEMAaTHU3UPOBATH W HWHTEPIPETUPOBATH HH(MOPMAIIHIO
Pa3TMYHBIX BUJOB U (POPM TIPEICTABICHHUS;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAJIbHYIO (OpPMY IMpeICTaBleHUs HWHGOpMAUU U
WJUTIOCTPUPOBATH pelaeMble 3aaui HECIOKHBIMH CXEMaMH, TuarpaMMaMH, HWHOW TpaduKoil 1

nx KOM6I/IHaI_[I/I$IMI/I;
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OLICHUBATh HAAEKHOCTh MH(OpPMAIMU IO KPUTEPHSIM, MPEAJIOKCHHBIM YYHUTEIEM HIIN
cOpMyITHMPOBAHHBIM CAMOCTOSATENBHO;
3(GPEeKTUBHO 3aIOMUHATh U CUCTEMAaTU3UPOBATH MH(POPMALIHIO.

KoMMyHuKaTHBHBIE YHUBEPcAIbHbIE YUeOHbIe e iCTBUA

OO0meHnne:

COIIOCTABJIATE CBOM CYXIEHUS C CYXICHHAMH [JIPYIMX Y4aCTHUKOB  JHAJIOra,
0OHapY)KUBaTh PA3INUNE U CXOACTBO MO3UIINI;

NyOJIMYHO  TPEACTaBIATH  PE3YAbTAThl  BBIMOJHEHHOTO  ONBITa  (9KCIIEPUMEHTA,
MCCIe0BaHusl, POEKTA);

CaMOCTOSITEIbHO BBIOMpPATh (GopMaT BBICTYIJICHUS C Y4ETOM 3a/ad Mpe3eHTallud U
0COOCHHOCTEH ayqUTOPUU U B COOTBETCTBUU C HUM COCTAaBJISTh YCTHBIC U TUCbMEHHBIE TEKCTHI C
HCIIOJIb30BAHUEM UJINTIOCTPATUBHBIX MATCPUAJIOB.

CoBMecTHas 1eITEJbHOCTD (COTPYAHUYECTBO):

MOHUMATh U HCIIOJB30BaTh MPEUMYIIECTBA KOMAHIHON U MHIMBUAYATbHONW paOOTHI IPU
pelIeHN N KOHKPETHOW MpOoOIeMbl, B TOM YHCIIE IIPU CO3/1aHUH UH(QOPMAIITMOHHOTO MPOJIYKTa;

NPUHUMATH II€JIb COBMECTHOH WHQOPMAIIMOHHOMN NeATeNbHOCTH MO cOopy, 00paboTke,
nepenave, Gopmanuzanuu WHPOPMAIUHU, KOJJIEKTUBHO CTPOUTH ACUCTBUS MO €€ MTOCTHIKEHUIO:
pacrnpenensTb poiu, JOTOBapUBATHCS, OOCY)K/IaTh MPOIECC U Pe3yabTaT COBMECTHOM pabOoTHI;

BBITIOJIHATH CBOIO 4acTh paboThl ¢ WHGOpManued uiu WHPOPMAIMOHHBIM MPOILYKTOM,
JIOCTHUTAas KAYECTBEHHOTO Pe3yJibTaTa Mo CBOEMY HAIPaBJICHUIO U KOOPIAUHUPYS CBOU JIEHCTBUS
C ApYIrMMHU YICHAMM KOMAaHObI;

OIICHUBATh KAUYeCTBO CBOET0 BKIaAa B OONMI MH(POPMALIMOHHBIN MPOAYKT IO KPUTEPUSIM,
CaMOCTOSITEIBHO CHOPMYIIMPOBAHHBIM YJaCTHUKAMH B3aHMMOICH CTBUS,

CpaBHUBATH PE3ylIbTaThl C HCXOJHOM 3aJaueid W BKIAJ KaKJIOTO WieHa KOMaHIbl B
JOCTHIKEHUE PEe3yJIbTaToOB, pa3leisaTh cdepy OTBETCTBEHHOCTH U MPOSBISATh TOTOBHOCTH K
MPEOCTABJICHUIO OTUETA TIEPE/] TPYIIION.

PeryasiTuBHbIe YHHBepPCaJIbHbIe Y4eOHbIE eiiCTBHUA

Camoopranusanus:

BBISBJIATh B dKM3HEHHBIX U YU€OHBIX CUTYALUSIX MPOOIEeMBbl, TpeOyIoLMe PELIeHUS;

OPUEHTHPOBAThCA B PA3MUYHBIX MOAXOAAX K MPUHATHIO PEIICHUH (MHIUBUIYaIbHOE
NPUHATUE PELLICHUH, IPUHSTHE PEIICHUI B IpylIe);

CaMOCTOSITEIbHO COCTaBJIATh AITOPUTM pEIEHUs 3aJaud (WM €ro 4acTh), BbIOUMpaTh
Ccroco0 pemieHUs Y4eOHOW 3agadud ¢ Y4ETOM HMEIONMXCS PECypcoB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh MpeAjiaracMble BapHaHThl pEIIeHHI;

COCTaBJIATh IJIAH JEWCTBUM (IJIaH peanu3allid HaMEYEHHOIO ajropUTMa peLeHUS),
KOPPEKTUPOBATh MPEATIOKEHHBIN AJITOPUTM C YIETOM IOIYYEHHUsI HOBBIX 3HAHUH 00 M3ydyaeMOM
00BEKTE;

JienaTh BBIOOpP B YCIOBMSIX MPOTHBOPEUMBON MHQOpManuu U OpaTh OTBETCTBEHHOCTH 3a
peleHue.

CamoxoHTpoJb (pedaekcus):

BJIa/IETh CIOCOOAMH CAaMOKOHTPOJIS,, CAMOMOTHBAIIMHU U peqUIEKCHH;

JlaBaTh OLIEHKY CUTYallMH U [IpejajaraTh IjaH €€ u3MEHEHMUS,

YYUTBIBATh KOHTEKCT W IIPEIBHUAETH TPYIHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIpU
peleHnH yueOHO 3a7aun, aJanTHPOBATh PELICHHE K MEHSIOIMMCS 00CTOSTEIbCTBAM;

OOBSICHATH MPUYUHBI JOCTHXKEHUS (HEAOCTH)KEHMS) pe3ylbTaToB W HQPOPMAIMOHHOMN
NIeSATENIbHOCTH, JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY, YMETh HaXOJUTh IO3UTHBHOE B
MPOU3OILECAIICH CUTYAIUH;

BHOCHUTb KOPPEKTUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, U3MEHUBIIMXCS

CHTyaHHﬁ, YCTAaHOBJICHHBIX OH_II/I6OK, BO3HUKIINX TPYHHOCTCﬁ;
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OLICHUBATh COOTBETCTBUE PE3YNIbTaTa LEIH U YCIOBHSIM.

OMOIMOHAIBHBI HHTEJJIEKT:

CTaBUTH ce0sl Ha MECTO JIPYroro 4esoBeKa, MOHUMAaTh MOTHBBI U HAMEPEHHUSI IPYTrOTO.

IIpunsTHE cedst M APyrux:

0CO3HaBaTh HEBO3MOXXHOCTh KOHTPOJHMPOBATH BCE BOKPYT JaK€ B YCIOBHSX OTKPHITOTO
JOCTymna K JIF0ObIM 00béMaM HHGOPMAIUH.

INPEJAMETHBIE PE3YJIbTATbHI

K kon1ty oOydenust B 7 kjacce y odydarommerocss Oyayr copMHpPOBaHBI CIICAYIOIME YMECHUS:

HOSICHATh Ha NMPUMEpPaxX CMbICH MOHATHH «WH(popMaLysy», «HOOPMAILMOHHBIN IPOIECcey,
«00paboTka nHPOpPMaLIUNY, «XpaHEHUE HHPOPMALUNY, «1epeada HHPOpMaun;

KOJMPOBaTh M JCKOJUPOBATH COOOINEHUS IO 3aaHHBIM IpaBUJaM, JEMOHCTPHUPOBATH
NOHMMAaHHUE OCHOBHBIX IIPUHIMIIOB KOAMPOBAHUS HHGOPMALMK PA3TUYHON IMPUPOABI
(TekcToBOM, Tpaduueckoil, aynano);

CpPaBHHMBATh JUTMHBI COOOIICHWH, 3alMCAaHHBIX B Pa3IMYHBIX an(aBUTaX, ONMEPHUPOBATH
eIMHUIIaMU U3MEPEHUSI UH(POPMALIMOHHOTO 00bEMa U CKOPOCTH IepeJauy JaHHbIX;

OLICHMBATh M CPAaBHUBAThb pPa3MeEpbl TEKCTOBBIX, TIpauUyecKuX, 3BYKOBBIX (ailioB u
BH1€0(aiiIoB;

IPUBOAUTH INPUMEPbI COBPEMEHHBIX YCTPOWCTB XpaHEHMs M Iepefadd HHGOpMalui,
CPaBHHMBATh MX KOJTMYECTBEHHBIE XapaKTEPUCTHKH,

BBIICTISITH OCHOBHBIE ATAIThl B HCTOPUHU W IIOHUMATh TEHICHIINH Pa3BUTHS KOMITBIOTEPOB U
IPOrpaMMHOI0O 0OecreueHus;

NOJlydaTh M  HCIOJB30BaTh HMHGPOPMALMIO O  XapaKTePUCTHKAX MEPCOHAIBHOTO
KOMIIBIOTEpA M €T0 OCHOBHBIX DJIEMEHTaX (IIPOIIeccop, OTepaTHBHAS MaMsTh, TOJTOBPEMEHHAs
namsTh, YCTPOCTBa BBOJJa-BbIBO/IA);

COOTHOCHUTH XapaKTePUCTUKNA KOMIIBIOTEpA C 3a/1a4aMH, PEIIA€MbIMU C €T0 MTOMOIIIBIO;

OpUEHTHUPOBATHLCS B HEPApXUUECKON CTPYKType (hailyioBOM crucTeMbl (3amiCchIBaTh MOJIHOE
uMms (aitna (katanmora), mMyTh K (aily (KaTajqory) 1mo HMEIOIIeMycs ONHMCaHUIO (aimoBoi
CTPYKTYpBI HEKOTOPOTO MHMOPMAITMOHHOTO HOCUTESN);

pabotaTh ¢ (ailIoBOMl CHUCTEMOM NEpPCOHAIBHOIO KOMIBIOTEpAa C HCIOJIb30BAHUEM
rpajguueckoro  uWHTepdeiica, a  UMEHHO:  CO3/aBaTh, KONHMPOBATh,  IEPEMEILATH,
NePEMMEHOBBIBATD, YAAIATh H apXUBUPOBATH (AIIIBI U KaTaJOTH, UCIOJIB30BaTh aHTHBUPYCHYIO
IpOrpamMmy;

NPEICTAaBIATh  PE3yIbTaThl CBOGH  JIEATEIBHOCTM B BHJIE  CTPYKTYPUPOBAHHBIX
WJUTIOCTPUPOBAHHBIX JOKYMEHTOB, MYJIBTHMEIHITHBIX TIPE3CHTAIIHI;

uckatb HHGpopMmauuMio B VHTepHere (B TOM 4YHCle, IO KIIOYEBBIM CJIOBaM, IO
M300paKEHHI0), KPUTHYECKH OTHOCHTHCS K HallIeHHOM MH(pOpMaLluK, OCO3HABAsi ONACHOCTH IS
JUYHOCTH ¥ OOIIECTBAa paclpOCTpaHEHUs BPEAOHOCHOW WHQOpManmuu, B TOM YHCIE
JKCTPEMUCTCKOTO M TEPPOPUCTHUECKOTO XapaKTepa;

MOHUMATh CTPYKTYPY aJIpecoB BeO-pecypcoB;

UCII0JIb30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHHUKALIHI;

cobmonarb  TpeboBaHUs ~ 0€30MacHOM  JKCIUTyaTallud  TEXHUYECKMX  CPEJCTB
UH(OPMAITMOHHBIX M KOMMYHHUKAIITMOHHBIX TEXHOJIOTHH, COOJIOAATh CETEBOW 3THUKET, 0a30BbIE
HOPMBI HH(POPMALIMOHHOM 3TUKHU U ITpaBa Mpu padoTe ¢ MPHIIOKEHUAMH Ha JIFOObIX YCTPOMCTBaX
u B HTepHeTe, BbIOMpaTh Oe30macHble CTpaTeruy MOBE/ICHUS B CETH;

MPUMEHSTh METOJbI MPOQMIAKTHKA HETaTUBHOTO BIUSHUS CPEICTB MH(POPMAIIMOHHBIX H
KOMMYHHMKAllUOHHBIX TEXHOJIOTHI Ha 3/I0pPOBbE MOJIb30BATEIS.

K xoHiy o6ydenus B 8 kiacce y oOyqaromerocsi oyayr chopMHpOBaHBI CIECIYIONE YMEHUS:
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MOSICHATh Ha NpUMEpax pa3iiduds MEXKIYy MO3MIUOHHBIMA ¢  HEMO3UI[MOHHBIMHU
CHCTEMaMU CUYHCIICHUS;

3aMuChIBaTh M CpaBHUBATH Ieibie yucia oT 0 go 1024 B pa3nuyHbIX MO3UIITMOHHBIX
cHCTeMaxX CYMCICHHS (C OCHOBAaHMsIMHU 2, 8, 16), BBHIIOIHATH apu(PMETHUYECKUE OTepali Hal
HUMU;

pPacKphIBaTh CMBICT TOHSATHH «BBICKA3bIBAHMEY, «JIOTHYECKAs OIMEpaIus», «JIOTHYECKOEe
BBIpAXKCHUEY;

3aMUChIBATh JIOTHYECKUE BBIPAKCHUS C HCIOJIB30BAHUEM TU3BIOHKIIUH, KOHBIOHKIIHMU U
OTPULIAHUS, ONPEACNATh HCTUHHOCTb JIOTUYECKUX BBIPAKEHHH, €CIIM HM3BECTHBI 3HAYEHUS
HUCTUHHOCTH BXOJSIIMX B HETO MEPEMEHHBIX, CTPOUTH TAOIHIIBI UCTUHHOCTH IS JIOTHYECKUX
BBIPAKECHUI;

pPacKphIBaTh CMBICT TOHATUU <(WCHOIHUTEIbY, <«@QITOPUTMY, «IIpPOrpamMmay, MOHHMAas
Pa3HUILY MKy YIIOTPEOJICHHEM dTUX TEPMUHOB B OOBIJICHHOW pedYr U B HH(POPMATHKE;

OTNHUCHIBATh AJTOPUTM PEIICHHS 3a7aud Pa3IUYHBIMU CIIOCOOaMH, B TOM YHCJIE B BHUJE
OJIOK-CXEMBI;

COCTaBJISITh, BBIMOJHATH BPYYHYIO U Ha KOMITBIOTEPE HECJIOXKHBIE AaITOPUTMBI C
WCIIOJIb30BAHUEM BETBJICHUM W ITUKIIOB JIJIsl YIIPABJICHUS HCIIOJHHUTEIISIMHA, TAaKUMH Kak PoOoT,
UYepenaika, YepTEKHUK;

MCIIOJIb30BaTh KOHCTAHTHI W TIEPEMEHHBIC PA3IUYHBIX TUIIOB (YUCIOBBIX, JTOTHYECKHX,
CHMBOJIBHBIX), & TAKOKE COJIEPIKAIMe WX BBIPAKEHHS, CITOIB30BATh ONIepaTop MPHUCBauBaHUS;

HCIIOJIb30BATh MIPU Pa3pabOTKe MPOrpamMM JIOTUUECKHUE 3HAUCHUS, OTIEPALINU U BBIPAKEHUS
C HUMH;

aHAIM3UPOBATH MPEUIOKEHHBIE AITOPUTMBI, B TOM YHUCIIE ONPEIENATh, KaKue Pe3yabTaThl
BO3MOXKHBI ITPU 33IaHHOM MHOECTBE MCXOAHBIX 3HAUCHUH;

CO3/aBaTh W OTJIAXXMBATh IMPOTPAMMbI Ha OJHOM M3 A3BIKOB MporpammupoBanus (Python,
C++, IMackanb, Java, C#, lllkonpHbIil AnropuTMudeckuil SI3bIK), peamusyronme HECI0XKHbIC
ITOPUTMBI 00PAOOTKMA YHUCIIOBBIX JIAHHBIX C HCIIOJIB30BAHHEM IIUKIOB U BETBJEHUI, B TOM
YUCIE PEATH3YIONMME TPOBEPKY JCTUMOCTH OJHOTO IIEJIOTO YHWCcla Ha JApyroe, MPOBEPKY
HATypaJbHOTO YKCIia Ha MPOCTOTY, BBIJICICHHS U (P U3 HATYPATLHOTO YHCIIA.

K koHIy oOyueHus B 9 ki1acce y oOydaromerocst Oyayr copMHUpOBaHBI CIEAYIONE YMEHUS:
pa30uBaTh 3a7aud Ha MOJ33Ja4yH, COCTABJIATh, BBIMOJHITH BPYYHYIO M Ha KOMITBIOTEPE
HECJIOXKHBIC QJITOPHUTMBI C WCIOJB30BAHHEM BETBJICHUH, ITUKIOB M BCIOMOTATEIBHBIX
QJITOPUTMOB JUUIsI YIIPABIICHUS HCIIOJIHUTEIISIMU, TAKUMH Kak Po6oT, Uepenarika, YepTEKHUK;

COCTaBIISATh M OTJIKUBATH MPOTPAMMBI, PEATU3YIOIIME TUIIOBBIE aJTOPUTMBI 00PaOOTKU
YHUCJIOBBIX MOCIICIOBATEILHOCTEH MM OJTHOMEPHBIX YHCIIOBBIX MACCHBOB (ITIOMCK MaKCHMYMOB,
MHUHUMYMOB, CYMMBI HJIM KOJHMYECTBA 3JIEMEHTOB C 3aJ[aHHBIMH CBOWCTBAMH) Ha OJHOM W3
s3pIKOB TIporpamMmupoBanus (Python, C++, IMackans, Java, C#, IlIkonbHbIH ANTOPUTMHYECKHI
SA3bIK);

PacKphIBATh CMBICT TIOHITUH «MOJIENIbY, «MOJICIIMPOBAHKEY, ONMPEACISATh BUIBI MOJCICH,
OLICHUBATh aJIEKBATHOCTh MOJICJIA MOJICTTUPYEMOMY OOBEKTY U IEJISIM MOJACITHPOBAHUS;

MCIIOJIB30BaTh Tpadbl U IepeBbs IS MOACITHPOBAHUS CHCTEM CETEBON M MEPapXUUECKOM
CTPYKTYPBI, HAXOJUTh KpaT4yallmii myTh B rpade;

BBIOMPATh CIIOCOO IMPECTABJIICHHUS JAaHHBIX B COOTBETCTBHM C IIOCTABJICHHOW 3ajadcit
(TabGmuIrbl, cXeMbl, TpaduKH, JUArpaMMBbl) C UCTIOJIB30BAaHUEM COOTBETCTBYIOIIMX IMPOTPAMMHBIX
CpeacTB 0OpabOTKU JAHHBIX;

MCIIOJIb30BATh DJJICKTPOHHBIE TaONMHMIBI Ui OOpabOTKM, aHAIM3a W BH3YyaJH3alluU
YHCIIOBBIX JIAHHBIX, B TOM YHCJEC C BBIJCICHHEM JWana3oHa TaONWIBI W YIOPSIOYNBAHHEM
(COpPTUPOBKOIA) €r0 IJIIEMEHTOB;

Co3/1aBaTh W TPUMEHATh B OJJIGKTPOHHBIX TaOmumax QopMyisl JUIsi pacu€ToB ¢

HCIIOJIB30BAHUEM BCTPOCHHBIX apI/I(bMeTI/I‘IeCKI/IX (bYHKI_II/Iﬁ (CYMMI/IpOBaHI/Ie U TOACUET
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3HQUEHWW, OTBEUAIONMX 33JaHHOMY YCIOBHIO, CpeAaHee apudMmeTrhyeckoe, IOUCK
MaKCUMaJbHOTO W MHUHUMAJIBHOTO 3HAYCHHs), aOCOJIOTHON, OTHOCHUTEIIBHOW, CMEUIAHHOU
ajipecalyu;

UCIIOJIB30BaTh JJIEKTPOHHBIE TAONUIIBI I YHCIEHHOTO MOJCIUPOBAHUS B IMPOCTHIX
3a/la4ax M3 pa3HbBIX MIPEIMETHBIX 00JIacTel;

HCIIONIb30BaTh COBPEMEHHBIE HHTEPHET-CEPBHUCHl (B TOM 4YHCJIE KOMMYHHKAIIMOHHBIC
CEpBUCHI, OONAYHBIC XPAHWJIWINA JTAHHBIX, OHJIAWH-IPOTPaMMBI (TEKCTOBBIC M TpadUUECKHe
pPeIaKTOphI, CpeIbl pa3pabOTKK)) B y4eOHON W MOBCEIHEBHOM NEATEIIBEHOCTH,

NPUBOJUTh TPUMEPHl HCIOJB30BAaHUS TEOMH(POPMAIIMOHHBIX CEPBUCOB, CEPBUCOB
TOCYIapCTBEHHBIX YCIYT, 00pa30BaTEIbHBIX CePBUCOB VHTEepHETa B y4eOHON M MOBCEIHEBHOM
NeSITeIbHOCTH;

UCIIONBb30BaTh  pPa3IMYHBIE CpPEACTBA 3alMTHl OT BPEAOHOCHOTO MPOrPaMMHOTO
obecrieueHus], 3alMIIATh TEPCOHAIBHYI0 WH(OPMAIIUIO OT HECAHKIIMOHUPOBAHHOTO JOCTYIa U
€ro TMOCJHeICTBUM (pa3miialieHus, TMOAMEHBI, yTPaThl JAaHHBIX) C Y4ETOM OCHOBHBIX
TEXHOJIOTUYECKUX M COLMAIBbHO-IICHXOJOTHYECKUX aCIEKTOB HCIONB30BaHUs ceTn WHTepHeT
(cereBasi aHOHUMHOCTH, IIHU(POBOM ClENl, AYTEHTUYHOCTh CYOBEKTOB U PECYPCOB, OMACHOCTH
BpPEZOHOCHOTO KOJIa);

pacrmo3HaBaTh TMOMBITKA M TPEAYNPeKIaTb BOBIEUYEHHE ce0s U OKpYKalonMX B
JNECTPYKTHBHBIC M KPUMHHAIBHBIE (OPMBI CETEBOW aKTUBHOCTH (B TOM 4YHCIIC KUOCPOYILIMHT,
bummHT).
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TEMATHYECKOE IINIAHUPOBAHUE

7 KJIACC
KosuyecTBo yacon JJIeKTPOHHbIE
Ne ni/in HaumeHoBaHMe pa3ieJioB H TeM Kontpoasmbie | TpakTuueckue (un¢ posbie)
NMPorpaMmabl Bcero o0Opa3oBareJbHbIE
padoThbI padoThbI
pecypcebl
Paznea 1. Hupposas rpaMoTHOCTH
11 KomnbroTep — yHUBEpCabHOE YCTPOHCTBO 2 bubmoreka [IOK
' 00pabOTKK JaHHBIX https//m.edsoo.ru/7f41646e
bub6moreka [IOK
12 Hporpamme!  arHEre 4 httpsJ//m.edsoo.ru/7f41646e
bu6maunoreka [JOK
13 Kowmrnbioreprpie cern 2 https://m.edsoo.ru/7f41646e
Hroro no pazneny 8
Pa3neu 2. TeopeTuueckne 0CHOBbI HH() OPMATHKH
21 HNudopmanust 1 uHGopMaimoHHbIE 2 bubnuoreka LIOK
' POIECCHI https//m.edsoo.ru/7f41646e
bu6mmoreka [IOK
22 Hpencrasnenne i gopmannn o https://m.edsoo.ru/7f41646e
Hroro no pazneny 11
Paznen 3. Und opMmanmoHHbie TeXHOJIOTHH
bu6moreka [IOK
3.1 TeKcToBIe JOKyMEHTEI 6 1 https://m.edsoo.ru/7f41646e
bu6mmoreka [IOK
32 Kowrbiotepas rpaguia 4 https://m.edsoo.ru/741646e
. bu6mmoreka [IOK
3.3 MynbTUMe it HBIC TIPE3CHTAIIUN 3 1 https/m.edsoo. ru/7 f41646e
Hroro 1o paznerny 13
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Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB IIO
[TPOTPAMME

34
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8 KJIACC

KosmuecTBo yacon JIeKTPOHHBIE
. HanMeHoBaHue pa3iesioB U TeM (uud poBbIE)
Ne n/n NPorpaMmbI Bcero Kontpoapirie | - Tpaxtitecikue o0pa3oBare/bHBIC
padoThI padoThI
pecypcbl
Pa3neu 1. TeopeTuueckne 0CHOBbI HH() OPMATHKH
bub6muoreka IIOK
11 Cucremp cuncnenis 6 ! https://m.edsoo.ru/7 418516
. bu6mmoreka [IOK
1.2 DJIEeMEHTBI MATEMAaTHYECKON JIOTHKH 6 1 https2/m.edso0.ru/7418516
Htoro no pazneny 12
Paznen 2. AnropurmMmsl U NPOrpaMMHupoOBaHue
21 HcnonHurenu U aropuTMsl. 10 1 bubnuotexa LIOK
' AJTOPUTMUYECKHE KOHCTPYKIIHH https://m.edso0.ru/71418516
bu6nunoreka [JOK
2.2 F13IK IPOTPaMMHPOBAHH 9 https://m.edso0.ru/71418516
bu6mmoreka [IOK
23 AHAUIH3 2ITOPHTMOB 2 https://m.edsoo.ru/7 418516
Htoro no pazneny 21
PezepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB IIO 34 3 0
[TPOI'PAMME
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9 KJIACC

KosanuecTBo yacon DJIeKTPOHHBbIE
. HanMeHoBaHMe pa3ieJioB U TeM (uudpoBbIe)
Ne i/ NpOrpaMMEI Beero Konrposbubie | IlpakTnueckue 06pA30BATEIbHbIC
padoThI padoThI
pecypcbl
Pa3nea 1. Hud posasi rpamoTHOCTH
11 I'moGanpHast cets IHTEpHET U cTpaTernu 3 bubmmnorexa LIOK
' 0Ee30MacHOTO MMOBEACHUS B HEN https://m.edsoo.ru/7f41a7d0
12 PaGora B nHpopManmoHHOM 3 bubnuoreka LIOK
' IPOCTPAHCTBE https://m.edsoo.ru/7f41a7d0
Hroro 1o paznery 6
Paszne 2. TeopeTnueckue 0CHOBbI HH() OPMATHKH
bu6munoreka [JOK
2.1 MopenupoBanue Kak METO MMO3HAHUS 8 1 https:/m.edso0. ru/7#1a7do
Hroro no pasneny 8
Pa3neu 3. AsiroputmMbl ¥ NIPOrPaMMHUPOBaHNE
bu6mmoreka [IOK
3.1 Pa3paboTka anropuTMoB U IIpOTrpamMm 6 1 https2/m.edso0. ruw71a7do
bu6mmoreka [IOK
3.2 Ypaienie 2 https//m.edsoo.ru/7f41a7d0
Hroro no pazneny 8
Paznen 4. Und opmanmoHHbie TeXHOJOTHH
bu6moreka [IOK
4.1 DJICKTPOHHEIE TabH ! 10 https://m.edsoo.ru/7f41a7d0
492 HudpopmanmoHHbIE TEXHOJIOTUU B 1 bubmmnoreka LIOK
' COBPEMEHHOM OOIIIECTBE https://m.edsoo.ru/7f41a7d0
Hroro no pazgeny 11
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Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB IIO
[TPOTPAMME

34
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ITPOBEPAEMBIE TPEBOBAHUSI K PE3YJIbTATAM OCBOEHUSA OCHOBHOI
OBPA3OBATEJIBHOU IPOI'PAMMBbI

7 KJIACC

Kon
NpoBepsieMOro
pe3yabrara

IIpoBepsiemMble NpeAMeTHBIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJIbHOI MPOrpaMMbl OCHOBHOI0 001LETr0 00pa3oBaHMs

1

ITo Teme «lludpoBas rpaMOTHOCTH

1.1

[TosicHsaTe Ha  mpuMepax  CMBICH — TMOHATHH  «@H(pOpMALHsD,
«H(pOPMAIIMOHHBIN TpolLeccy, «00padoTka NH(OpMaUNy, «XpaHEHUE
nHpopMaIuny, «1epenada nHPopMaIum»

1.2

IIpuBOIUTE IPUMEPBI COBPEMEHHBIX YCTPOMCTB XpaHEHUS U Iepeadn
nHQpOpMaIU, CPAaBHUBATh UX KOJIMUYECTBEHHbIE XapaKTEPUCTUKU

1.3

[Momydate ® wWcHmoNB30BaTh WHQPOPMAMIO O XapaKTePUCTHKAX
MePCOHATIBHOTO KOMITBIOTEPA W €r0 OCHOBHBIX AJIEMEHTaX (IIporeccop,
olepaTuBHAs TaMsTh, JIOJTOBPEMEHHAs MaMsTh, YCTPOHCTBA BBOJA-
BBIBOJIA)

1.4

COOTHOCHUTH XaPAKTCPUCTUKU KOMIIBIOTCpA € 3aJa4aMiu, PCIIAaCMbIMU C
€ro IMOMOIIpIO

1.5

OpueHTUpOBaThCsl B HMEPAPXUUECKOW CTPYKType (aillioBOM CHCTEMBbI
(3amuchIBaTh MOJHOE MMS (aiina (kaTayiora), myrb K (aiiny (karaiory)
0 HMEILEMYCs ONHMCAHUIO (ANIOBOM  CTPYKTYphl HEKOTOPOTO
MH(QOPMAIIMOHHOTO HOCUTEIS)

1.6

PaGortate ¢ (aiinoBoii cHCTEMON IEPCOHAIBHOTO KOMITBIOTEpA C
UCIIOJIb30BaHMEM Tpaduueckoro mHTEpdeiica: co3naBars (KOMHUPOBATh,
nepeMelaTh, MePeHMEHOBBIBATh, YAAIATh M apXUBHPOBATH (hailiibl u
KaTaJoru, UCI0JIb30BAaTh AaHTHBUPYCHYIO TPOTPaAMMY)

1.7

Hckate uHdopmanuio B MHTepHeTe (B TOM YHCIE MO KIOYEBHIM
CJIOBaM, IO H300pAKEHUI0), KPUTUYCCKA OTHOCHTBCS K HalJICHHOM
WHPOPMAIIMK, OCO3HABaTh OMACHOCTh JUISI JIMYHOCTH W 0OIIecTBa
pacmpocTpaHeHUs] BPEIOHOCHOW wHGOpMaluW, B TOM YHCIIE
AKCTPEMHUCTCKOTO U TEPPOPUCTUYUECKOTO Xapakrepa

1.8

[ToHuMaTh CTPYKTYpY alIpecoB BeO-pecypcoB

1.9

Hcnonp3oBath COBPECMCHHBIC CCPBUCHI I/IHTepHeT'KOMMYHI/IKaL[I/Iﬁ

1.10

CoOmomate TpeOoBaHUsS O€30MaCHOW JKCIUTyaTallud TEXHUUYECKUX
CcpeacTB HMHGOPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHH,
COOIIIOIATh CETEBOM ATHKET, 0a30BbIE HOPMBI HH(POPMALIMOHHOM 3THKU
W TpaBa ImpH paboTe ¢ MPHIIOKCHHSAMH Ha JFOOBIX YCTPOWCTBaX M B
Wutepuere, BbIOMpaTh 6€30MacHbIE CTPATETUU OBEICHUS B CETU

111

[TpumensaTs MeToAbl NMPO(UIAKTUKA HETaTUBHOIO BIMSHHS CPEICTB
UH(OPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH Ha 370pPOBHE
IIOJIB30BATENS

[To Teme «TeopeTnueckue OCHOBBI MH(DOPMATH KU

2.1

KO[[I/IpOBaTB H ACKOAUPOBATH COOGH.IGHI/ISI IO 3aJaHHBIM IIpaBHJIaM,
JACMOHCTPUPOBATHE NMOHUMMAHHEC OCHOBHBIX IMPUHIOWIIOB KOAWPOBAHMHA
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uH(OPMAIUU Pa3TnYHON TPUPOJIBI (TEKCTOBOM, rpaduecKo, ayauo-)

2.2

CpaBHUBATh UIMHBI  COOOIICHWM, 3allMCaHHBIX B  Pa3IUYHBIX
andaBuTax, ONMEPUPOBATh €AUHUILIAMU H3MEpPEHUs] HH(OPMALIMOHHOTO
00BEMa M CKOPOCTH TIepeiaun JTaHHBIX

2.3

OneHuBaTh M CpPaBHUBATh pPa3MEphl TEKCTOBBIX, TIpaUUCCKUX,
3BYKOBBIX (paiisioB U BUAC0(ailioB

[To Teme «HpopMaIIMOHHBIE TEXHOIOTUN

3.1

IIpencraBiATe  pe3ylbTaTbl  CBOEH  JACATEIBHOCTH B BHJE
CTPYKTYPUPOBaHHBIX WJUTFOCTPUPOBAHHBIX JIOKyMEHTOB,
MYJIBTUMEAUWHBIX TPE3CHTAN I

8 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTaTa

IIpoBepsiemble nmpeMeTHbIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOM
o0pa3oBaTe/IbHON NMPOrpaMMbl OCHOBHOI0 0011eT0 00pa3oBaHusl

1

ITo Teme «TeopeTnueckre OCHOBBI MH(POPMATHKI

1.1

IlosicaaTe Ha npuMepax pa3jmuusda MCEKAY HNO3UIHUOHHBIMH U
HCIIO3MIITUMOHHBIMHA CUCTCMaMM CUHUCIICHUA

1.2

3anuceiBaTh U CpaBHUBATH Lienble unciaa or 0 go 1024 B paznuuHbIX
MO3UIIMOHHBIX CHCTEMax cuucieHus (¢ ocHoBanusmMu 2, 8, 16),
BBIIOJIHATH apH(METHUECKUE ONepaliy HaJ HUMH

1.3

PackpbiBaThb  CMBICTT  TOHSATHM  «BBICKA3BIBAHHUEY»,  <IOTHYECKAS
onepanusy, «JIOTHYECKOE BBIPAKEHUE)

1.4

3anuchIBaTh JIOTUYECKAE BBIPAKEHUS C UCIIOJIB30BAHUEM IU3BIOHKIINH,
KOHBIOHKIIMM U OTPULAHUS, ONPEACIATh HCTUHHOCTb JIOTUYECKUX
BBIPAXEHUM, €CIIM U3BECTHBI 3HAYEHUSI NICTUHHOCTH BXOIALMX B HETO
IEPEMEHHBIX, CTPOUTH TAOJULBI HCTUHHOCTH JJS  JIOTMUECKHUX
BBIPAKCHUN

ITo Teme «ANTOPUTMBI U IPOTPAMMUPOBAHUE»

2.1

PackppiBaThb ~ CMBICI ~ MOHSATHM  «UCHOJHUTENBY»,  «QITOPUTMY,
«@porpamMmay», TOHHMMas Ppa3HULY MEXIy YHOTpeOJIeHueM JTHX
TEPMHUHOB B OOBIJIECHHO! peuu U B MH(OpMaTHKe

2.2

OnuceIBaTh AJITOPUTM PCHICHUA 3aJa4dd pPa3JInIHbIMHA CHOCOGaMI/I, B
TOM 4YHCJIE B BUJC OJI0K- CXEMBI

2.3

COCT&BJ’ISITI:, BBIINMOJHATE BPYYHYIO M HaA KOMIIBIOTCPEC HECIOKHBIC
AJITOPUTMBI C UCITOJIB30BaAHUEM BETBJIICHHUM H IMUKIIOB IJId YIIPaBJICHUSA
HUCIIOJIHUTCIIAMU

2.4

Hcnonb3oBaTh KOHCTAaHTBI W IEPEMEHHBIE PA3JIMYHBIX TUIOB
(YMCIIOBBIX, JIOTMYECKUX, CHUMBOJIBHBIX), a TaKKe COAEpXKalme HX
BBIPAXXEHU S, UCIIOJIB30BAaTh OIIEPATOP NPUCBAUBAHUS

2.5

Hcnonp3oBaTh IpU pa3pabOTKE IpPOrpaMM JIOTUYECKUE 3HAYCHUS,
OTepaliy U BIPAKEHUS C HUMH

2.6

AHanu3upoBaTh MPEAI0KEHHBIE AITOPUTMBI, B TOM YU CJIE ONPEILIISTh,
KaKde pe3ysbTaTbl BO3MOXHBI MPHU 33JaHHOM MHOXKECTBE MCXOJTHBIX
3HAYEHU N
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2.7

CoznaBaTh W OTJ@XHUBaTh MPOrpaMMbl Ha OJHOM M3  SI3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkoibHbIiI
Anroputmudeckuil  S3bIK), peamu3ylolMe HECI0XHBIE aIrOPUTMbI
00pabOTKA YHCIOBBIX JAHHBIX C HCIOJB30BAHUEM IMKIOB U
BETBJICHHI, B TOM YHCIIC PEAM3YIOIIHE MPOBEPKY IEITMMOCTH OJJHOTO
I[eJI0TO YhCia Ha JIPYyroe, MPOBEPKYy HATYPaIbHOTO YUCIIa HA TTPOCTOTY,
BbIJICJIEHUSI M (P U3 HATYPAJIbHOTO YK ClIa

9 KIIACCA

Kon
MpoBepPsAEeMOro
pe3yJbTara

IIpoBepsiemble nMpeAMeTHbIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOM
o0pa3oBaTe/IbHOI NMPOrpaMMBbI OCHOBHOTI'O 00111er0 00pa3oBaHMs

1

[To Teme «ludpoBasi rpaMOTHOCTE

11

Hcmons30BaTh COBPEMEHHBIC HWHTEPHET-CEPBUCHI (B TOM HHCIE
KOMMYHHUKAIIMOHHBIC ~CEPBHUCHI, OOJIAYHBIC XPAHWJINIA JaHHBIX,
OHJIATH-TIPOTpaMMBbl (TEKCTOBBIE M TpaUUYECKUE PEIaKTOPBI, CPEIIbI
pa3paboTku) B yueOHOU U MOBCETHEBHOMN ICATEIIEHOCTH

1.2

[lpuBomuTh  TpPUMEPHl  HUCIOJB30BAHUS  TeOMHQPOPMAIIMOHHBIX
CEpBHCOB, CEPBHUCOB TOCYJAapCTBEHHBIX YCIyr, 00pa30BaTEbHBIX
cepBucoB MHTepHETa B y4eOHOM M TOBCETHEBHOM JIEATEIIBHOCTH

1.3

Hcnonp3oBaTh pa3iuyHble CPEACTBA 3alMThl OT BPEIOHOCHOTO
MPOTPaMMHOT0 0OeCTeUeHH s, 3alMINATh EePCOHABHYI0 UH(QOpMaIINIo
OT  HECAHKIMOHMPOBAHHOIO  JOCTya MW  €ro  IOCJIEICTBUMI
(pasrmamieHus, MOJMEHBI, YTpaThl JAHHBIX) C YIETOM OCHOBHBIX
TEXHOJOTUYECKUX U COLIMAJIbHO-TICUXOJIOTUUECKUX  ACIEKTOB
UCIONB30BaHusl cetu MHTepHET (cereBass aHOHMMHOCTh, ITU(POBOI
clel, ayreHTUYHOCTh  CYOBEKTOB M PECYpPCOB,  OIACHOCTh
BpPEIOHOCHOTO KOJIa)

1.4

Pacnio3HaBaTh MONBITKM UM NpeaylnpexaaTb BOBJIEUEHUE ce0s u
OKPY)KAaIOIIMX B JECTPYKTHMBHBIE M KpPUMHUHAJIbHBIE (POPMBI CETEBOU
aKTUBHOCTH (B TOM 4Mclie KHOepOY/UIUHT, (UIIMHT)

ITo Teme «TeopeTnyeckue OCHOBBI MH(QOPMATUKNY

2.1

PackpbiBaThb ~ CMBICI ~ TOHATHH  «MOJEJBY,  «MOACTHUPOBAHUEY,
ONpeNeNsATh BUIBI MOJENEH, OIICHUBATh aJIeKBaTHOCTh MOJEIHU
MOJICTTUPYEMOMY OOBEKTY M IIEJISIM MOJICTTUPOBAHUS

2.2

Hcnonp3oBaTh rpadsl U 1epeBbs A MOACTUPOBAHUS CUCTEM CETEBOM
U MepapXuyecKoll CTPYKTYphl, HAXOAUTH KpaTdallmii myTh B rpade

ITo Teme «AropuT™MBI U TPOTPAMMUPOBAHUEN»

3.1

Pa3buBarh 3aaun Ha MoA3aJauu, COCTABJIATh, BBIIOJIHSITH BPYUYHYIO U
Ha KOMIIBIOTEPE HECIOXKHBIC QITOPUTMBI C  HCIIOJb30BAHUEM
BETBJICHUM, IMKIOB U BCIIOMOIaTEIbHBIX AITOPUTMOB ULl YIIPABJICHUS
VCIIOJIHUTEISIMUA

3.2

CocTaBisTh M OTJIAXKUBATh MPOTPAMMBI, PEATU3YIOUIME THUIIOBbIE
aIropuT™Mbl  00pabOTKM  YMCJIOBBIX IOCJIENIOBATENBHOCTEH  WIIU
OJTHOMEPHBIX YHCIOBBIX MAaCCUBOB (ITOMCK MAaKCUMyMOB, MUHUMYMOB,
CyMMbl WJIM KOJMYECTBA AJIEMEHTOB C 33JaHHBIMH CBOMCTBaMM) Ha
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OJTHOM M3 sI3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java,
C#, llIkonpHBINH ANTOPUTMUYCCKUN SI3BIK)

ITo Teme «HDOPMAITMOHHBIE TEXHOJIOTHI

4.1

BeiOupate cnoco0 TpencTaBICHUS JAHHBIX B COOTBETCTBUH C
MOCTABJICHHOW 3amadeil (TaOmuIbl, CXeMbl, TpaduKH, ITUarpaMMbl) C
UCIIOJIb30BAHMEM  COOTBETCTBYIOIIMX  MPOTPAMMHBIX  CPEJICTB
00pabOTKN JaHHBIX

4.2

Hcrionb30BaTh AIIEKTPOHHBIE TAONWIBI A1 0OpaOOTKH, aHaiIW3a H
BHU3yaJIU3allUM YHUCJIOBBIX JAHHBIX, B TOM UYHCJE C BbIACICHUEM
qUanazoHa TaONMMIBI W YIOPSAOYMBAHUEM (COPTUPOBKOM) €ro
AJIEMEHTOB

4.3

Co3maBarth M NPUMEHATH B DJIEKTPOHHBIX TaOnuuax (GopMynbl ais
pacuéToB C MCIIOIb30BAHUEM BCTPOECHHBIX apU(METHUYECKUX (PYHKIIUN
(cyMMHpOBaHME U TOJCYET 3HAYEHMH, OTBEUAIOIMX 33/JlaHHOMY
YCIIOBUIO, CpefHee apu(MeTHdYeckoe, TMOUCK MaKCHUMAaIbHOTO H
MUHUMAJIBLHOTO 3HAYECHUS), AOCOTIOTHON, OTHOCUTEIBHOM, CMEIIAHHOM
asipecaru

4.4

Hcnonp3oBarh OJICKTPOHHBIC Ta6J'II/II_IBI JJIA YU CJIICHHOI'O
MOACIUPOBAHUA B IPOCTHIX 3aJa4dax M3 pa3sHbIX ITPCAMETHBIX oOacrei
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IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIIACC

Kon

IIpoBepsieMbIi 3JIEMEHT CO/Ie PKAHUA

1

[TudpoBas rpaMOTHOCTH

1.1

KomnbroTep — yHUBepcallbHOE BBIUMCIMTEIBHOE YCTPOMCTBO, paboTarolee 1o
nporpamme. THIIBI KOMIIBIOTEPOB: NEPCOHAJIBHBIE KOMIIBIOTEPBI, BCTPOCHHBIE
KOMIBIOTEPBI,  CYIIEPKOMIBIOTEpHl.  MoOunbHBIE  ycTpoiicTBa.  TexHuKa
0€30MacHOCTH U MpaBuJjia pabOThl HAa KOMITBIOTEPE

1.2

OCHOBHBIE KOMIIOHEHTBI KOMITBIOTEpa H WX HasHadeHue. [Ipoieccop.
OnepatuBHasT M [JOJNTOBPEMEHHAass NaMATb. YCTPOWMCTBAa BBOJA M BBIBOJA.
CeHCOpHBIN BBOJ, TaTYNKH MOOHMJIBHBIX YCTPOMCTB, CpeicTBa OMOMETPUYECKOM
ayTEeHTH (PUKAITUH

1.3

Hctopus pa3BUTHS KOMIIBIOTEPOB M IporpamMmHoro otecnedenus. [loxoseHus
KOMIIBIOTEpOB.  COBpEMEHHBIE  TEHACHLIUM  Pa3BUTHS  KOMIIBIOTEPOB.
Cynepxommnsrotepsl. [lapamiensHble BelunciacHus. [lepcoHanbHBI KOMIBIOTED.
[Iponeccop u ero xapakrepuCTUKM (TakroBas 4acToTa, Pa3psAAHOCTD).
OnepatuBHas namsaTh. [JonroBpeMeHHas mamsaTh. YCTPONCTBA BBOJA U BBIBOJA.
O0BEM XpaHUMBIX JaHHBIX (OTepaTHUBHAs MaMATh KOMITBIOTEPA, KECTKUN JUCK U
TBEPAOTEJIbHBI HAKOIUTENb, IIOCTOSHHAs MaMmsITh CMapTPOHA) U CKOPOCTh
J0CTyna JUIsl pa3InYHbIX BUIOB HOCUTEIEH

14

[Mporpammuaoe  oOecriedeHne  KommbloTepa. [IpukimagHoe  TporpaMMHOE
o0ecrieyeHue. CucremHoe  mporpaMMHOe  oOecledeHHUE. Cucrembl
nporpaMmmupoBanus. IIpaBoBasi oxpaHa mporpaMM M JaHHBIX. becruiatHeie U
YCIIOBHO-0ecmaTHbIe TporpaMmbl. CBOOOIHOE MpOrpaMMHOE OOeCTICUCHUE

1.5

Qaitnel u manku (katanmorw). Tumsr (aiinoB. CBoiicTBa (aitinoB. XapakrepHbie
pa3Mepsl  (haiiIoB pazIMYHBIX THIOB (CTpaHUIA TEKCTA, DJICKTPOHHAS KHHTA,
dororpadusi, 3anuch NECHU, BUACOKIU, TOJTHOMETPAKHBIN (UITHM)

1.6

[IpuHounel moctpoeHus ¢anmoBeix cucteM. IlomHoe wuMms Qaitna (mankw,
karanora). [lyre K daiiny (mamke, Karaaory)

1.7

daitnoBelif MeHepkep. PaboTa ¢ Qaiimamu ¥ mankamu (Katajoramu): CO3/1aHue,
KOIMPOBaHME, TEpEMEIICHIE, TIEPEUMEHOBAaHNE U yJalieHHe (PaiiJioB W Iarok
(xkatamoroB). TTowck ¢aiyIoB CpeCTBAMH OMEPAIMOHHON CHCTEMBI

1.8

ApxuBanus qaHHbIX. Mcrnons3oBanue mporpaMm-apxuBaToOpoOB

1.9

KomnbrotepHble BUPYCHI U JIpyIMe BPEAOHOCHBIE IporpaMMel. [Iporpammer [uis
3alUTHl OT BUPYCOB

1.10

OO0benuHeHne KOMIBIOTEpOB B ceTh. CeTh MHTepHET. Beb-cTpanuiia, BeO-caiT.
Ctpykrypa azapecoB BeO-pecypcoB. bpayzep. IlomckoBeie cuctemsbl. Ilomck
uH(oOpMaIMKM MO KIOYEBBIM CJIOBaM M MO H300paxeHuto. JlOCTOBEPHOCTh
uH@opmanuu, noixydyeHHoi u3z Murepuera

1.11

CoBpeMEeHHbIE CEPBUCHI MHTEPHET-KOMMYHHUKAIIUM

1.12

CereBoii dTHKET, 6a30BbIe HOPMBI MHPOPMAITMOHHOM ITHKH U TpaBa mpu padboTe
B cetu UnTepHer. Ctpateruu Oe3omacHoro moseneHus B IHTepHeTe

TeopeTryeckre OCHOBBI HHMOPMATHKU
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2.1

Nudopmarusi — 0JHO U3 OCHOBHBIX MOHATHN COBpeMeHHOU Hayku. MHdopmarus
KaK CBEJEHUs, MpeAHa3HAUYCHHbIC JI BOCHPHUATHS YEOBEKOM, U HMHMOpMAaLIHs
KaK JaHHBIE, KOTOPBIE MOTYT ObITh 00pa0OTaHbl ABTOMATH3UPOBAHHOMN CHCTEMOM

2.2

JIMCKPETHOCTh JaHHBIX. BO3MOXHOCTh OINMCaHUS HENPEpPBIBHBIX OOBEKTOB U
IIPOIIECCOB C TOMOIIBIO JUCKPETHBIX AaHHBIX. VH(pOpMaMOHHBIE MPOLECCH —
MPOLIECCHI, CBS3aHHBIE C XpaHEHUEM, TpeoOpa30oBaHUEM U Mepeayei TaHHbIX

2.3

CumBon. Andasut. Moumocts andaButa. PasHooOpasue s3b1k0B U anaBUTOB.
EcrectBenHble U QopManbHble s3bIKH. AN(DABUT TEKCTOB HA PYCCKOM SI3BIKE.
JBonunsrii andaBut. KonmdecTBO BCEBO3MOXKHBIX CIOB (KOJOBBIX KOMOMHAIIHH )
GUKCUpOBAaHHOW JJIMHBI B JBOMYHOM andaBute. [IpeoOpaszoBanme 1r0060TO
andasuta K 1BonyHOMY. KOMM4uecTBO pa3aTuyHbIX CJIOB ((MKCHUPOBAHHOM IJTUHEI B
andasuTe onpeaenEéHHON MOIHOCTH

2.4

KonmupoBanue cuMBOIIOB 0HOTO alihaBUTa C MOMOIIBIO KOJIOBBIX CJIOB B IPYTOM
andaBuTe, KOJAOBas TaOIMIIA, JEKOJUPOBAHHE

2.5

JBonunblii kox. IIpeacraBiieHME MAaHHBIX B KOMIIBIOTEpE KaK TEKCTOB B
JTBOMYHOM aJipaBUTE

2.6

HNudopmannonubiii 006€M gaHHBIX. BUT — MUHMMabHAS €AMHHIIA KOJIMYECTBA
nHPOPMAITNY — TBOUYHBIN pa3psa. bailt, kumobait, merabanT, rurabait

2.7

Ckopocte mepefaud  JaHHBIX. EOUHUIBI  CKOpPOCTH Tepegadd JIaHHBIX.
Hckaxxenne nHpopManuy 0pu nepegayde

2.8

KoaupoBanue tekctoB. PaBHoMmepHbIl koJ. HepaBHOomepHbIl kon. KoaupoBka
ASCII. Bocemubutnsie xomaupoBku. Ilonstue o xomaupoBkax UNICODE.
JexoqupoBanue  cOOOIIEHMH €  MCIOJB30BAHUEM  PaBHOMEPHOIO U
HepaBHOMepHOro koja. MHpopManinoHHbIi 00BEM TEKCTa

2.9

OOmee mnpencraBieHne o IU(POBOM NPENCTaBICHUU ayIuOBU3YAJbHBIX U
JpYrux HemnpepbiBHbIX JaHHBIX. KoaupoBanue 1Bera. llperoBble MopenH.
Monens RGB. I'mybuna konuposanus. [lamntpa

2.10

PactpoBoe u BekTopHOe TmpeacTaBlieHue wu3o0pakeHuii. [lukcens. OueHka
uHpopMarmoHHOTOo  00BEMA  rpaduUecKuX  JaHHBIX  JUIS  PacTPOBOTO
M300paKEeHUS
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KomupoBanue 3Byka. PaspspHocTe M wactora auckperusanuu. KosmdecTBo
KaHaIoB 3anucd. OILIEHKa KOJMYECTBEHHBIX I1apaMETpOB, CBS3aHHBIX C
IpEICTaBICHUEM M XPaHEHHEM 3BYKOBBIX (haiijioB

WudopmanioHHbIE TEXHOJIOTUH

3.1

TexkcToBBIE TOKYMEHTHI U MX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHMIla, ab3all, CTpOKa,
CJIOBO, CHUMBOJI)

3.2

TekcToBBI  TpollecCOp — HWHCTPYMEHT CO3JaHUS, pPEJaKTUPOBAHUS U
dopmarupoBanus TekctoB. [IpaBuna Habopa TekcTa

3.3

PenaktupoBanue tekcra. CBoiictBa cuMmBonoB. Illpudr. Tuner mpudros
(pyOnenble, c 3aceykamMd, MOHOIMpHUHHBIE). [lomyxupHOoe U KypcHBHOE
HauepraHue. CBoiicTBa a03aieB: IpaHMIIbl, a03alHbBIIl OTCTYN, MHTEpBA,
BbIpaBHHBaHue. CtuieBoe opMaTHpoBaHUE

3.4

CrpykrypupoBanue HWHQOpPMAlMM C TOMOIIBIO CIOHCKOB M TaOMIHII.
MHuoroypoBHeBbIe cTucKu. JloO6aBieHne Ta0NIHI] B TEKCTOBBIC JOKYMEHTBI

3.5

BcraBka m300paxeHHMl B TEKCTOBbIE IOKyMEHTHI. OOTekaHue u300pakeHUi
TEKCTOM. BrimroueHue B TEKCTOBBIN JOKYMEHT JHarpamm U Gopmyit

3.6

[TapameTpbl cTpaHHUIIBI, HyMmepalus crpaHui. JloOGaBiaeHHE B JOKYMEHT
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KOJIOHTHUTYJIOB, CCBIJIOK

IIpoBepka mpaBonmcanus. PacctaHoBKa mepeHOCOB. ['0J10COBOM BBOJ TEKCTa.

3.7 OnTtuueckoe pacno3HaBaHue Tekcta. KommnbroTepHblid nepeBo. Mcnosb3oBanue
cepBUCOB ceTH MHTepHeT 1 00paboTKu TeKcTa
38 3HaKOMCTBO €  TIpauyeckuMH  peaakropamu.  PacTpoBeie  pHCYHKH.
' Hcnonb3oBanue rpaduyeckux MpUMUTHBOB
Omnepanuu penakTupoBaHus rpaduyeckux OOBEKTOB, B TOM uHCIE HU(POBBIX
39 dororpaduii: m3MeHeHUEe pazmepa, oOpe3ka, NMOBOPOT, OTpaKeHHeE, padora ¢
' obnacTsMu (BBIJICIICHUE, KONMUPOBAHUE, 3aJIMBKA IIBETOM), KOPPEKIUS IIBETA,
SIPKOCTU ¥ KOHTPACTHOCTH
Bekropnas rpaduka. Co3maHue  BEKTOPHBIX PUCYHKOB  BCTPOCHHBIMU
3.10 CPEICTBAMHU TEKCTOBOIO IpOLECccCOopa WM APYrUX MPOrpaMm (I PHIIOKEHHH).
JloGaBieHME BEKTOPHBIX PUCYHKOB B TOKYMEHTBI
311 [loaroroBka MynpTMMENUWHBIX mpe3eHTauuil. Cnaig. JlobGaBieHue Ha crailf
' TeKCTa U U300pakeHuil. Pabora ¢ HECKONIBKUMU CllalilaMu
3.12 JloGaByieHue Ha clai1 ayIMOBU3YAJIbHBIX JIAHHBIX. AHUMAaIHsL. [ UepCcChlIKN
8 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT CO/Ie PKAHUSA
1 Teopernyeckrne 0CHOBBI HHPOPMATHUKU
Herno3uiinonHele ¥ MO3UIIMOHHBIE CUCTEMBI curcieHus. AndaBut. OCHOBaHHE.
11 Pa3épuyras Qopma 3anucu uucna. IlepeBox B AECATUUHYIO CHCTEMY YHCEIl,
3aMMCaHHbBIX B APYTHUX CHUCTEMaX CUMCIICHUS
1.2 Pumckas cucrema cunciaeHus
JIBouuHas cucreMa cuncienus. [lepeBon nensix uncen B npeaenax ot 0 qo 1024
B JIBOMYHYIO CHCTEeMY cuncieHus. BocemepuuHnas cucrema cuncneHus. [lepeson
13 YlCell U3 BOCBMEPUYHON CHUCTEMBI B JBOMYHYKO M JECSITUUYHYIO CHUCTEMBI U
' obpatHo. IllectHammarepuunas cucrema cuuciaeHus. IlepeBox uucen u3
IIECTHAIATEPUYHON CHCTEMBl B JIBOUYHYIO, BOCBMEPHUYHYIO U JECATHYHYIO
CHCTEMBI U 00paTHO
1.4 Apudmernyeckre onepanuy B JBOMYHON CHCTEME CUMCICHUS
Jlornueckue  BbICKa3biBaHUWs.  Jlormyeckue  3Ha4eHUsT  BBICKAa3bIBAHUM.
DOneMeHTapHblE M COCTaBHbIE BBICKa3bIBaHMS. Jlormueckue omnepamuu: <«i»
15 (KOHBIOHKIUS, JIOTHYECKOE YMHOXKEHHUE), «WIu» (JU3BIOHKIHUS, JIOTUYECKOE
' CIIO’)KEHUE), «He» (JIorndyeckoe oTpuliaHue). [I[puopuTer JornuecKux onepamui.
OnpeneneHue HCTUHHOCTM COCTAaBHOTO BBICKAa3bIBAHMUSI NP HU3BECTHBIX
3HAYEHUAX UCTUHHOCTH BXOJSIIMX B HETO JIEMEHTAPHBIX BhICKa3bIBaHUN
16 Jlornueckue BelpaxeHus. [IpaBuia 3anucu 10rmueckux BeipaskeHui. [locrpoenue
' TaOJIMI] ICTUHHOCTH JIOTHYECKU X BBIPAKECHUIM
1.7 Jlormyeckue 37eMeHThl. 3HAKOMCTBO C JIOTHYECKUMHU OCHOBAMH KOMIThIOTEpa
2 ANTropuTMBI ¥ IPOrPaMMHUpPOBaHUE
21 [lonsitne anroputMa. MCHOMHUTENW anropuTMOB. AJTOPUTM Kak IUIaH
' YIIPaBJIEHUS UCIIOJTHUTEIIEM
29 CgoiictBa anroputma. CiocoObl 3amucu alropuT™a (CIOBECHBIM, B BUJIE OJ0K-

CXEMbI, IPOrpaMMma)
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2.3

Anroput™Mudeckue KOHCTpyKUuH. KoHCTpykuus «cnenoBanue». JIMHEHHBIN
anroput™. OrpaHUYEHHOCTh JIMHEHWHBIX  AJNTOPUTMOB: HEBO3MOXHOCTh
MPETyCMOTPETh 3aBUCUMOCTD MTOCIEA0BATEIBHOCTH BBIMOJIHSAEMBIX JEHCTBUI OT
NCXOOAHBIX JaHHBIX

2.4

KoncTpykuus «BeTBiaeHUe»: MojHas W HemnoiaHas ¢Gopmbl. BeimonHeHue wu
HEBBITIOJIHEHUE YCIOBUS (MCTUHHOCTH U JIOXKHOCTh BbICKa3biBaHus). [IpocTeie u
COCTaBHBIE YCIIOBUSI

2.5

KOHCT}T)YKI_[I/IH (ITOBTOPCHUCH». HUKIbI C 3aJJdHHBIM 4YHCIIOM HOBTOpeHHﬁ, C
YCJIOBHECM BBINIOJIHCHUS, C HCpCMCHHOfI ITHKIIa

2.6

Pazpabotka 1y (OopMaTbHOTO MCIHOJHUTENS alrOpUTMa, MPUBOJSLIETO K
TpeOyeMOMy pe3yabTaTy NpH KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3paborka
HECIIOXKHBIX QITOPUTMOB C HCIOJB30BAaHHMEM IIMKIOB WM BETBICHHUH IS
ynpaBiieHuss (QOpMaiIbHBIMH  MCIOJIHHUTEISIMUA. BBINIONIHEHHWE aJTOpPUTMOB
BPYYHYIO U Ha KoMIbtoTepe. CHHTaKCHUYeCKUe U JIoThdeckrue onm Oku. OTKa3bl

2.7

S3pik  mporpammupoBanus  (Python, C++, Java, C#, IllkonsHbIi
Anroputmudeckuii  f3pik). CucTema TPOTpaMMHPOBAHUS: PEAAKTOP TEKCTa
[Iporpamm, TPaHCIATOP, OTIAAUUK

2.8

HepeMeHHaﬂ: THUII, UM, 3HA4YCHUC. HCJ’IBIC, BCIICCTBECHHBIC W CHMBOJIBHBIC
IICPCMCHHBIC

2.9

Omneparop mnpucBauBaHus. ApHUPMETHYECKHE BBIPAKEHUS U MOPSAOK HX
BbIUMCIIEHHS. Onepaluy ¢ HEIbIMU YN CIaMU: LIEJIOUNCIEHHOE IETIEHUE, OCTaTOK
oT aeneHus. [IpoBepka 1enMMOCTH OJHOTIO L€JIOT0 YHCiIa Ha APYroe

2.10

BerBnenus. CocraBHble YCIOBHUS (3alMCh JIOTHYECKMX BBIPAKEHUH Ha
M3y9aeMOM sI3bIKe TTporpaMMHupoBaHus). HaxoxaeHne MUHUMYyMa U MaKCUMyMa
U3 JABYX, TPEX U YETHIPEX uncell. PeneHrne KBaipaTHOTO ypaBHEHU I, UMEIOILETO
BEIIIECTBEHHBIE KOPHU

2.11

Jnanorosas oTJIaJKa IporpaMMm: IOLIATOBOE BBIIOJHEHHUE, TPOCMOTpP 3HAYEHU I
BEJIMYMH, OTJIQJI0YHBII BBIBOJI, BBIOOP TOUYKH OCTAaHOBA

2.12

[y ¢ ycnoBueM. AnroputM EBKuaa Juisi HaX0KICHUS HAMOOJBIIETO OOIIETO
JEUTEIS IBYX HaTypaJbHBIX 4Kcen. Pa3Onenune 3anvucu HaTypajabHOTO YHCTa B
MO3UI[MOHHOM CHCTEME C OCHOBaHHWEM, MEHbIMM WM paBHbM 10, Ha
OTIETbHBIE U (PP

2.13

Hukn ¢ nepeMeHHON. ANTOPUTMBI TPOBEPKH JIETUMOCTH OJITHOTO LIEJIOTO YKciia
Ha Jpyroe, MpoBEPKH HATYpaJIbHOTO YKcia Ha IPOCTOTY

2.14

OO0paboTka CHMBOJIBHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBBIE) IE€PEMEHHBIE.
IlocumBonbHas o0paboTka cTpok. [loacu€r uyacTOTHl MOSIBIEHHSI CHMBOJA B
crpoke. BecrpoenHnble pyHkinu a1 00pabOTKH CTPOK

2.15

OrnpeneneHue BO3MOXKHBIX Pe3yJAbTaTOB pabOTHl alropuT™Ma MpHU 3aJaHHOM
MHO>KECTBE BXOJHBIX JAaHHBIX, OIPEIEIECHHE BO3MOYKHBIX BXOJHBIX JIaHHBIX,
NPUBOAIIMX K JAHHOMY PE3YJIbTATy

9 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT CO/Ie PKAHUS

1

[{udpoBas TpaMOTHOCTH

1.1

I'mobanbHas cerb Mutepuer. IP-anmpeca y3moB. CereBoe XpaHEHHE JaHHBIX.
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MeTopl HHAUBUTYaJIbHOTO M KOJUIEKTUBHOTO pa3MeIleH I HOBOM HHpopMaluy B
Wntepuere. bonpume naHHble (MHTEpHET-JaHHBbIE, B YAaCTHOCTU JIaHHbIE
COIMAJILHBIX CeTEH )

1.2

[TonsiTie 00 wuH(pOpMAMOHHON Oe30MacHOCTH. YTpo3bl HHQOpPMaIMOHHON
0e30macHOCTH TIPU paboTe B MTOOATBHONW CETH M METOJbBI IPOTUBOICHCTBUS UM.
[IpaBuna Ge3omacHOi ayreHTH(UKAIIMU. 3aMTa JUYHOW WHAPOPMAIIUU B CETH
Wurepner. beszomacHble cTpareruM  noBefeHus B cetw  MHTepHer.
[IpemynpexxaeHne BOBJICYCHHS] B JIECTPYKTUBHBIE M KPUMHUHAIBHBIE (DOPMEI
CETEeBOW aKTHBHOCTH (KHOEpOY/UIMHT, GUIIMHT U Apyrue (Gopmbi)

1.3

Buner nestensHoctn B MHTepHere. MHTEpHET-CEpBUCH: KOMMYHHUKAI[MOHHBIE
cepBUCHI (ITOUTOBas CiIyk0a, BU/I€0-KOH(EPEHII-CBSA3b U JPYyrue), CIpaBOUYHbIC
ciykObl  (KapThl, pacHUCaHUs W JAPYTHE), IOUCKOBBIC CIIYXKObI, CITyXOBbI
OOHOBJIEHUS MpPOrpaMMHOrO obecrieueHuss u Jpyrue ciayx0bl. CepBHCHI
rocygapcTBeHHbIX  ycuyr. OOmaunble  xXpaHwiumia — jgaHHbIX.  CpencTtBa
COBMECTHOW  pa3pabdOTKu  JOKYMEHTOB (oHusaifH-o¢uckl). IIporpamMmmMHoe
o0ecrieyeHre Kak BeO-CepBHUC: OHJIAWHOBBIE TEKCTOBbIE U  Tpaduyeckue
PEIIaKTOPBI, Cpeibl pa3paboTKU MPOTpaMMm

Teopernueckue OCHOBbI HH(POPMATUKU

2.1

Mopens. 3amaum, pemaeMble ¢ MOMOIBI0 MonenupoBanus. Kiaccudukanmm
mojneneil. MarepuanpHble  (HaTypHble) UM HMHGOPMALMOHHBIE  MOJEIH.
HenpepbiBHble U auckperHble Mozenu. Mmurannonssle Mozaenu. Hrposbie
mogenu. OIleHKa COOTBETCTBHUSI MOJENIU MOJCIUPYEMOMY OOBEKTY M IIENsIM
MOJIEIIUPOBAHHUS

2.2

TabnuuHbIE MOJCIIN. Ta6n1z1ua KaK IMpCACTaBJICHUC OTHOMICHU A

2.3

bazel panHbIX. OTOOp B TabiuLE CTPOK, YAOBJIETBOPSIOUMX 33aJaHHOMY
YCIIOBHUIO

2.4

I'pad. Bepumnua, pedpo, myrs. OpHEHTHpPOBaHHBIE M HEOPUEHTHPOBAHHBIC
rpadel. [InmHa (Bec) peOpa. BecoBas marpuma rpada. [dnmuHa mytu Mexmy
BepumHamu Tpada. [louck ontuManpHOTO MyTH B Tpade. HavyanpHas BeprimHa
(MCTOYHHMK) ¥ KOHEYHas BepumMHa (CTOK) B OpPHEHTHPOBAHHOM Tpade.
Berancnenue konuyecTBa Mmyreil B HampaBlIeHHOM alUKITNYECKOM rpade

2.5

HepeBo. Kopens, Bepumna (y3en), JUCT, pedpo (ayra) nepeBa. Beicota nepesa.
[TognepeBo. Ilpumepsl ucmonb30oBaHus JiepeBbeB. llepebop BapuaHTOB ¢
MTOMOIIIBIO JIepeBa

2.6

[lonsiTme Maremarudeckod MojAeNnu. 3alayd, pellaeMble C  MOMOIIBIO
MaTeMaTUYECKOTO (KOMIIBIOTEPHOTO) MOJIEJTMPOBAHMUSL. Otnuune
MaTeMaTU4YeCKOM MOJEIM OT HATypHOM MOJEIM U OT  CIOBECHOIO
(IMTEpaTypHOro) OnucaHus 0ObeKTa

2.7

OTanbl KOMIBIOTEPHOTO MOJEIMPOBAHUS: IIOCTAHOBKA 3ajjaud, MOCTPOEHUE
MaTeMaTUYeCKOW  MOJENIH, MporpaMMHas  peaiusanus, TECTUPOBaHUE,
MPOBEJCHUE KOMIIBIOTEPHOTO OKCIEPUMEHTa, aHalIu3 €ro pe3yabTaToB,
YTOUHEHUE MOJIENH

AJITOPUTMBI ¥ TPOrPAMMHUPOBAHUE

3.1

Pazbuenue 3aJa4 Ha I1oJ3aaavu. CocraBieHue AJITOPUTMOB MU IIpOorpamMm C
HCITIOJIb30BAHUEM BGTBHGHHfI, OUKIOB W BCIIOMOTI'AaTCJIbHBIX aJITOPUTMOB JJIA
yYpaBJICHUA UCITOJTHUTCIIEM UJIW APYTUMHA UCITOJIHUTCIISIMA

3.2

Tabnuunble BenuuuHbl (MaccuBbl). OpgHOMepHBbIE MaccuBbl. CoOCTaBleHHE U
OTJaJIKa __ NpOrpamM, peaJu3ylolMX THIOBBIE  aIrOPUTMBI _ 00paOOTKU
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OJTHOMEPHBIX YHMCIIOBBIX MAaCCHBOB, Ha OJHOM W3 S3BIKOB IPOTPAMMHUPOBAHHS
(Python, C++, Ilackane, Java, C#, IlIkonbHbIH AJITOpUTMHUYECKHI SI3BIK):
3allOJIHCHUE YHCIOBOTO MAacCHBa CIIYJaHBIMH YHCJIaMH, B COOTBETCTBHH C
dopMyioii UM TIYTEM BBOJIA YUCEN, HAXOXKJICHUE CYMMBI JJIEMEHTOB MAacCHBa,
JTUHEHHBIN MTOUCK 33JaHHOTO 3HAUEHUS B MACCUBE, MOJCUET TIEMEHTOB MacCHBa,
VIOBJICTBOPSIIOIIMX ~ 33JaHHOMY  YCJIIOBHIO, HAaXOXKJICHWE MHHHMAIBHOTO
(MakcUMaJIbHOTO) AeMeHTa MaccuBa. COpTHPOBKa MAacCHUBa

3.3

OOpaboTka TOTOKA JAaHHBIX: BBIYHCICHHE KOJIUYECTBA, CYMMBI, CpPEIHETO
apu(mMeTn4eckoro, MUHHUMAJIbHOIO W MAaKCUMAJIBHOIO 3HAUEHUS 3JIEMEHTOB
IIOCJIEI0BATEIBHOCTH, YIOBJIETBOPSAIONMX 33JaHHOMY YCJIIOBHUIO

3.4

VYnpasnenue. Curnan. OOpatHas cBs3b. llomydeHue cUrHaIOB OT IU(POBBIX
JaTYUKOB (KacaHMs, pacCTOSHHUs, CBE€Ta, 3Byka M Jpyroro). IIpumepsr
HCIIOJIb30BaHUSl MpPUHIMIIA OOpaTHOW CBSI3M B CHUCTEMax yIpaBJeHUS
TEXHUYECKMMH YCTPOMCTBAMHM, B TOM uucie B poboroTexHuke. IIpumepsr
pOOOTHU3MPOBAHHBIX CUCTEM (CHCTEMA YIPAaBJICHUS IBU)KEHUEM B TPAHCIIOPTHOMN
CHCTEME, CBapOYHas JIMHUS aBTO3aBOJA, ABTOMATU3MPOBAHHOE YIpPaBIIEHUE
OTOIJICHUEM JIOMA, AaBTOHOMHAs CHCTEMa YIPABJIECHUS TPAHCIOPTHBIM
CPEICTBOM U JIPYTHE CUCTEMBI)

HHdopMalinoHHbIE TEXHOIOTUU

4.1

[TonsiTne 00 371eKTPOHHBIX Tabnuuax. TUNbl JTaHHBIX B sYEHKaX 3JIEKTPOHHOM
tabnuiel. PenakrupoBanue u opmarupoBanue tabnui. BerpoeHHbie GyHKINH
JUId TIOMCKAa MAaKCMMyMa, MHHHUMyMa, CyMMbl U CPEIHEro apu(MeTHyecKOro.
CopTupoBKa JaHHBIX B BbLAEJICHHOM jauamnaszoHe. IlocTpoenue nuarpamm
(rucTorpamMma, KpyroBas aMarpamMma, TOYe4Hash auarpamma). BeiOop Tuma
JiarpaMmbl

4.2

[Ipeo6pazoBanue (opmyn mpu xomupoBaHuu. OTHOCUTENbHAS, a0COMIOTHAS U
CMEIaHHasl aJipecarus

4.3

VYcnoBHbBIE BHIYMCICHHS B 3JEKTPOHHBIX Tabnuiax. CyMMupoBaHue U MOJICUET
3HAYEHUH, OTBEYAIONMX 3aJaHHOMY ycloBUIO. OOpaboTka OOIBIIMX HAOOPOB
JTaHHBIX. YMCIIEHHOE MOACTMPOBAHUE B 3JIEKTPOHHBIX TAOJIHUIIAX

4.4

Pone MHQOPMAIIMOHHBIX TEXHOJIOTHI B Pa3sBUTHUU SKOHOMHUKH MHPA, CTPaHBI,
peruona. OTKpbITbIE o00Opa3zoBaTenbHble pecypebl. llpodeccun, cBsizaHHBIE C
UHPOPMATHKOH ¥ MHQPOPMAIMOHHBIMU  TEXHOJIOTHSMH: BeO-au3aiiHep,
OPOrPaMMHUCT,  pa3pabOTUMK  MOOHIJIBHBIX  MPHJIOKEHUH, TECTHPOBIIMK,
ApXUTEKTOp MPOTPaMMHOTO OOECIIeYeHHs], CICHUAIUCT 10 AHAIU3Y JAHHBIX,
CHCTEMHBII aIMUHHCTPATOD
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ITPOBEPAEMBIE HA OI'D IO THOOPMATUKE TPEBOBAHHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOU OBPA3OBATEJIBHOU INPOI'PAMMBbI
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

Kon
NMpoBepPsieMOro
TpeOOBaHUsI

IIpoBepsieMmble TPeOOBAHMS K NPeAMETHBIM pe3yJibTaTaM
0a30BOro ypoBHsI OCBOCHHUSI OCHOBHOI 00pa30oBaTe /IbHOM
NPOrpaMMbl OCHOBHOTIO 001ero odpazopanusi Ha ocHose PI'OC

1

3HaTh (MOHUMATH)

1.1

Brnagenue OCHOBHBIMH  MOHATHSMU: HWHpOpManus, Iepeaaya,
XpaHeHue M 00paboTka MHGPOPMALIMH, aJTOPUTM, MOJIEINb, ITU(POBOI
OPOMYKT ¥ HMX HCIOJNB30BAaHWE ISl pElmeHHs y4eOHBIX U
IPAKTUYECKUX 3a/1a4

1.2

BJ'Ia,I[GHI/Ie IMOHATUAMMU: BBICKA3bIBAHUEC, JIOTUYECKAsd OIcpanus,
JIOTHYCECKOC BBIPAKCHUC

YwmeTs

2.1

YMeHue ornepupoBaTh €IUHULIAMH H3MEPEeHHS HH(OPMAalMOHHOTO
00BEMa M CKOPOCTH TIepeaun JaHHBIX

2.2

YMeHue 3anuchiBaTh W CpaBHHUBaTh 1eibie uncia or 0 mo 1024 B
Pa3TUYHBIX MO3ULIMOHHBIX CHCTEMaX CYUCIICHUSI C OCHOBaHUSIMHU 2, 8,
16, BBITIOTHATH apu(PMETHUECKUE OTEpaIuy HaJ HUMH

2.3

YMeHue KoaupoBaTh M JIEKOJUPOBATh COOOLIEHUS IO 3aJaHHBIM
IpaBWIaM; [IOHMMaHUE OCHOBHBIX IPUHLMIIOB KOJUPOBAHUSA
UH(opMaIy pa3TuYHON ITPUPOJIBI: TEKCTOBOM, Ipaduueckoil, ayauo

24

YMeHHe 3amnuchbiBaTh JIOTMYECKUE BBIPAXKEHUSI C MCIOJIb30BAHUEM
JU3BIOHKIUY, KOHBIOHKIIMU W OTPUIIAHUS, ONPENENATh UCTUHHOCTb
JIOTMYECKUX BBIPAKEHHI, €CIM U3BECTHBl 3HAYEHUS HCTHHHOCTH
BXOJSIIMX B HEr0 NMEPEMEHHBIX, CTPOUTh TaONHUIIBI UCTUHHOCTH IS
JIOTMYECKUX BBIPAKEHUW; 3alMChIBaTh JIOTUYECKUE BBIPAXKEHUS Ha
M3y4aeMOM SI3bIKE MPOTrpaMMUPOBAHUS

2.5

YMeHue CcOCTaBisITh, BBINOJHATH BPYYHYIO U Ha KOMIIBIOTEpE
HECJIO)KHBIE ~ QITOPUTMBl  JUISL  YINPABICHHUS  UCHOJHUTEIIMHU
(Yepenamka, YepT&KHMK U Jpyrue); co3gaBaTb U OTJIAXKUBATh
IIpOrpaMMbl Ha OJTHOM U3 s3bIKOB mporpammupoBanus (Python, C++,
[Mackans, Java, C#, IllkonpHblli  ANTOpUTMUYECKUN  SI3BIK),
peanu3yrome HECI0KHbIE aITOPUTMbI 00PaOOTKH YMCIIOBBIX IaHHBIX
C UCIIOJIb30BAHMEM IIMKIOB U BETBJIEHUI; yMEHUE pa30uUBaTh 3ajaun
Ha I10/133/]a4M, UCI0JIb30BaTh KOHCTAHTHI, IEPEMEHHbIE U BhIPAKEHUS
pa3IMYHBIX  TUIOB  (YUCIOBBIX, JIOTMYECKHX, CHMBOJIbHBIX);
aHAIM3UPOBAaTh IMPEAJIOKEHHBIH  aJIrOPUTM, OIpPEAENATh, KaKue
pe3yabTaThl BO3MOXKHBI IPU  33JaHHOM MHOXECTBE HCXOJHBIX
3HA4YCHUH

2.6

VYMeHue 3amucarth Ha HN3y4acMOM  S3bIKC IPOrpaMMHUPOBAHUA
AITOPUTMBI IMPOBEPKU ACIIMMOCTU OAHOTO LECJIOIr0o 4YucCiia Ha APYroe,
IIPOBCPKHM HATYPAJIBHOI'O YMCJIa Ha MPOCTOTY, BBIACICHUA I_[I/I(bp u3
HaTypaJIbHOIo 4YHucja, IMOHCK MAaKCUMMyMOB, MHWHHMYMOB, CYMMbI
YHCIIOBOM MOCIEA0BATEIBHOCTH

2.7

Brnanenve ymeHueM OpHUEHTHPOBATHCS B MEPAPXUUYECKON CTPYKType
(haiiJIOBOM CHCTEMBI, paboTaTh C (PailI0BOM CHCTEMOM MEepCOHATBLHOTO
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KOMIIBIOTEpAa C HCIOJb30BaHUWEeM Tpaduyeckoro wuHTepdeiica, a
UMEHHO: CO3JlaBaTh, KOIHUPOBATh, IEpeMeENaTh, MEPEUMEHOBBIBATD,
yIAISATh ¥ apXUBUPOBATH (pailyibl U KaTaJloru

2.8

Brnanenve ymMeHHSMH ¥ HaBBIKAMH HCTIOJB30BaHUS HHPOPMAITTOHHBIX
n KOMMYHUKAIIUOHHBIX TEXHOJIOTUH JJIA IIOUCKa, XpaHCHU,
00paboOTKK W Mepenayu U aHalr3a pa3InYHbIX BUA0B HH(POPMAITUT

2.9

YMenue BrIOUpATh CIOCOO MPEICTABICHUS JAHHBIX B COOTBETCTBHUH C
MOCTaBJICHHOW 3ajauyeil (TaOnuIbl, cCXeMbl, TpauKud, TUarpaMMBbl) C
UCIIOJIb30BAHMEM  COOTBETCTBYIOIIMX  NPOTPAMMHBIX  CPEJICTB
00paboOTKN JaHHBIX

2.10

Ymenue  QopmanuszoBath W CTPYKTYpHUPOBaTh  WHQOpMAIHIO,
WCIIONB3Ys DJICKTPOHHBIC TaOJNUIBI I 00pabOTKM, aHamu3a W
BHU3yallM3alliyd YHUCIOBBIX JaHHBIX, B TOM 4YHCJIE€ C BBIICICHUEM
quanazoHa TaOJaMIbl M YINOPSJIOYMBAaHUEM (COPTHUPOBKOM) €ro
9JIEMEHTOB; yMEHUE MPUMEHATh B AJEKTPOHHBIX TaOIU1Iax GopM yibl
JUIS  pacuy€TOB €  HCIOJIB30BAHUEM  BCTPOSHHBIX  (PYHKIUH,
a0COJIIOTHOM, OTHOCUTEIHHOM, CMEIIAHHOW aJIpecaliiu; UCTI0JIb30BaTh
9JEeKTPOHHBIEC TAOIUIIBI TSI YMCICHHOTO MOAETUPOBAHUS B MPOCTHIX
3aJauax M3 pa3HbIX MPEAMETHBIX 00JacTei
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INEPEYEHDb 2JIEMEHTOB COAEPXAHUS, ITPOBEPAEMBIX HA OI'J 11O

NHP®OPMATHUKE

Kon

IIpoBepsieMbIii 3JI€MEHT CO/le PKAHUSA

Iludposas rpaMOTHOCTH

HHPar###1.1

@aiinbel 1 nanku (katanoru). IlpuHuunel moctpoeHus (GaisoBbIX
cucreM. [lonnoe ums daitna (manku). Ilyre x ¢aitny (mamke).
Pabora ¢ ¢aiimamu W karamoramMm CpeACTBAMH OIEPaLMOHHOM
CHCTEMBI: CO3/JJaHHUE, KOIIUPOBaHMUE, IepeMeILeHue,
HepeuMeHOBaHNe U yraieHue (aiyoB W mamok (Katajoro). TUIbI
¢aitnoB. CpoiictBa (aiino. DaiinoBsiii MeHemkep. [louck daitnos
CPEACTBAMH ONEPALIMOHHOM CHCTEMBI

1.2

OOwvenuHenne kKommbioTepoB B cetb. Cerb HWuTepHer. Be0-
cTpaHuua, BeO-caiit. CTpykTypa ajapecoB BeO-pecypcoB. bpaysep.
IouckoBsie cuctemsl. [lonck nH(opMaIuu Mo KIHOYEBBIM CIOBaM
U 110 u300pakeHu1o. JloctoBepHOCTh MH(GOPMAIIUH, TOTYYEHHOH U3
Hurtepuera. |P-angpeca y3noB. CereBoe XpaHEeHHE JaHHBIX

Teopernyeckne 0oCHOBBI HHGOPMATHKU

2.1

JIMCKpETHOCTh JaHHBIX. BO3MOXHOCTH ONMCAHUSI HEMPEPHIBHBIX
00BEKTOB U MPOIIECCOB C TOMOIIBIO TUCKPETHBIX TAaHHBIX.

CumBon. Andgasutr. Monmocts andaButa. /[BomuHbIi andaBuT.
KonnyectBO  BCEBO3MOXKHBIX CIIOB  (KOJOBBIX KOMOMHAIUA)
¢ukcupoBaHHOI AMUHBI B JBOoMYHOM andasute. [IpeoOpazoBanue
aroboro andaButa K ABOMYHOMY. KOJIMYECTBO paslnMyHBIX CJIOB
(uKCHPOBaHHO AJTUHBI B alipaBUTE OMPEEIEHHON MOITHOCTH.
KoaupoBanue cMMBOJIOB OJHOTO an(aBUTa C MOMOIIBIO KOJOBBIX
CIIOB B JpyroMm andaBuUTe, KOJAOBas TaONWIlA, ICKOAMPOBAHWE.
KoaupoBanue texkctoB. PaBHOMEepHBIN KOA. HepaBHOMEpHBIN KOZ.
Komupoka ASCIl. Bocemubutabsie komupoBku. I[lonstue o
komupoBkax ~ UNICODE.  JlekomupoBaHue  COOOLIGHUNA ¢
UCIIOJIb30BAHMEM  DPAaBHOMEPHOTO M  HEPaBHOMEPHOIO  KOJa.
WudopmaninoHHblil 00bEM TEKcTa

2.2

NudopmaninoHHbIil 00bEM TaHHBIX. BUT — MUHUMaJIbHAS €UHHIIA
KonuyecTBa WHGOpPMAIUM — JBOWYHBIN paspsa.  EauHuib
u3MepeHus: HWHQOpMAIMOHHOTO 00bEMa JaHHBIX. but, OailT,
kujo0alT, wmerabaiT, rturabait. CKOpOCTh TIepeadyud JaHHBIX.
EnuHUIBI CKOPOCTH TIepeaayur JaHHBIX

2.3

Koauposanue npera. LlperoBeie Monenu. Mozaens RGB. I'my6una
xonupoBanus. [lanurpa.

PactpoBoe u BekTopHOE TpezacTaBieHue n3o0pakeHui. [Inkcens.
Ouenka uHQOpPMAMOHHOTO 00BEMa TIpadUUYECKUX TaHHBIX JUIS
pPacTpoBOTO U300paKECHUS

2.4

Konuposanue 3Byka. PaspsaaHocts u yacrora 3anucu. Konnuectso
KaHAJIOB 3aIlMCH.

OneHka  KOJMYECTBEHHBIX  I1apaMETPOB,  CBS3aHHBIX  C
IpEICTaBICHUEM U XpaHEHHEM 3BYKOBBIX (DaiijioB

2.5

Henos3uiuoHHble U MO3UIIMOHHBIE CUCTEMBI CUMCICHUs. ANQaBuT.
OcnoBanne. Pa3épuyras ¢dopma 3ammcu umcna. llepeBox B
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ACCATUYHYIO CHUCTCMY 4YHUCCI, 3allMCAHHBIX B JPYIUX CHCTCMaAX
CUHCIICHUA.
PumMckas cucrema cuncieHus

2.6

JIBonyHas cucrema cuucieHus. [lepeBon LenbIX yucel B mpeaesnax
or 0 no 1024 B nBOMYHYIO cUCTEMY cuucieHusd. Bocemepuunas
cuctema cuncieHusd. [lepeBos uncen U3 BOCbMEpUYHON CHCTEMBI B
JBONYHYIO u JECATUYHYIO CUCTEMBI u o0paTHoO.
[lectHanuarepuyHas cucremMa cuuciaeHus. llepeBox uyucen wu3
HIECTHAATEPUYHON CHCTEMbl B JIBOMYHYIO, BOCBMEPUUYHYIO H
JECATUYHYIO CUCTEMbl U 00paTHO. ApHudMmeTnyeckue onepanuu B
JIBONYHOU CHCTEME CUHUCIIEHUS

2.7

Jlornueckue BBICKA3bIBAHUS. Jlornueckue 3HAYEHUS
BBICKa3bIBaHUU. OJIEMEHTapHbIE U COCTaBHbIE BbHICKa3bIBaHUS.
Jlornueckue  omepauuu:  «»  (KOHBIOHKLHS,  JIOTHUYECKOE
YMHOXEHHE), «IN» (IU3BIOHKIHS, JIOTHYECKOE CIO0XKEHUE), «HE»
(mormueckoe otpunanue). [Ipuoputer JOTMUECKUX OMEpaIuid.
OnpeneneHne HMCTHHHOCTH COCTABHOTO BBICKAa3bIBaHUA, €CIIU
M3BECTHBI 3HAYEHUSI UCTUHHOCTH BXOJSIIMX B HETO 3JIEMEHTAPHBIX
BbICKa3bIBaHUM. Jlornmueckue BolpaxkeHus. [IpaBwia 3anucu
jgoruyeckux BblpakeHuH. [loctpoeHue TabaMl] HMCTUHHOCTH
JIOTUYECKUX BBIPAKEHUI

2.8

Jlornyeckue 3JEMEHThI. 3HAKOMCTBO C JIOTHYECKUMH OCHOBAaMH
KOMITBIOTEpA

2.9

HenpepbiBHBIE U IHUCKpETHBIE MOAEIH. MIMUTaMOHHBIE MOJEIIH.
Urposbie Mmoaenu. OlieHKa aJIeKBATHOCTH MOJIEIIA MOJACIUPYEMOMY
00BEKTY U LIEeNSIM MOJIeTMPOBaHUS

2.10

Tabnuynbie monenu. TaOnuia Kak MPEICTaBICHHE OTHOILICHHUS.
baser nmanHbiX. OTOOp B Tabnmuile CTPOK, YAOBIETBOPSIOIMX
3aJJaHHOMY YCIIOBHIO

211

I'pad. Bepumna, pebpo, nyre. OpHUEHTHPOBAHHBIE U
HEOpHEeHTHpOBaHHbBIE Tpadel. [lnHa (Bec) pedbpa. BecoBas matpuiia
rpada. Jnomuna nyru  Mexay BepumHamu rpada.  [lomck
OnTHUMAalIbHOTO MyTH B Tpade. HavanpHas BepumHa (MCTOYHHK) U
KOHEUHas BepmmHA (CTOK) B  OpPHEHTHPOBAHHOM  rpade.
Beiuncnenue xoiaudectBa Mmyreid B HANpaBJICHHOM alUKINYECKOM

rpage

2.12

Hepeso. Kopenb, BepumHa (y3en), JUCT, peOpo (ayra) aepesa.
Bricora nepesa. Ilonnepeso. Ilpumepsl HCIOIB30BaHUS IEPEBLEB.
Ilepebop BapmaHTOB C MMOMOIIBIO JIepeBa

AJNTOPUTMBI U IPOTPaMMHUpPOBaHUE

3.1

CaoiictBa anroputma. CriocoObl 3alIMcH ATOPUTMa (CIOBECHBINH, B
BHJIC OJIOK-CXEMBI, TTPOTPaMMa).

CocraBneHue airopuTMOB W TMPOrpaMM C HCIOJIb30BAaHUEM
BETBJICHUI, I[MKIOB © BCIOMOTATEIBbHBIX AITOPUTMOB s
yrpaBienus wucnoiaaureneM (Pobor, UYepenamka, YepTéxHux u
npyrue). BeimomHeHre anropuTMOB BPYYHYIO U HA KOMIIBIOTEpE

3.2

Szeik  mporpammupoBanust (Python, C++, Ilackans, Java, C#,
[IkonbHBIH ATTOPUTMHUYECKUN SI3BIK).
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CucremMa mnporpaMMUpPOBAHUS: PEJAKTOP TEKCTa MPOrpamw,
TPaHCIISITOP, OTJIATUUK.

Ilepemennas: Tum, wums, 3HadyeHue. llenble, BeElECTBEHHbIE U
CHMBOJIbHBIC TIEPEMEHHBIE.

Omneparop mnpucBauBaHus. ApuMETHUYECKHE BBIPAKCHUS U
NOPSIOK MX BblUMcieHUA. Onepauuu C LENbIMA  YHCIAMU:
LICJIOYMCIICHHOE JICJICHUE, OCTaTOK OT JeliecHus. BeTBieHwus.
CocraBHBIC YCIIOBHS (3aMCh JIOTHYECKUX BBIPDAKECHUH Ha
M3Yy4aeMOM si3bIKe MporpaMMupoBanus). Haxoxnaenne Munumyma
U MakCUMyma M3 JBYX, TpEX M 4eTbIp€X uucen. Pemenune
KBaJPAaTHOTO ypaBHEHMS, MMEIOILECTO BEIECTBEHHbIC KOpHU. Lluki
¢ ycinoBueM. AnroputMm EBKuja nnsi HaXOXKIEHUS HauOOJNBILETO
oOmero nenuTeNsl ABYX HaTypaldbHBIX uncenl. Paz0menue 3amucu
HATYpPAJIBHOIO 4YMCJa B ITO3ULIMOHHOW CHUCTEME C OCHOBAHUEM,
MeHbIIMM UM paBHbIM 10, Ha otmensHble mUQPsL. [lukT ¢
MEPEMEHHOW. AJTOPUTMBI MPOBEPKH JETMMOCTH OJHOTO ILIEJIOr0
Yy CJla Ha APYroe, TPOBEPKH HATYPAIBHOIO YMCJIa HAa IPOCTOTY

3.3

OOpaboTka CHMBOJBHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBBIC)
nepemennbie. [locuMmBonbHas 00pabdoTka cTpok. [logcuér yacToTh
MOSIBJICHUST CHMBOJIa B CTpPOKe. BcTpoeHHBIE QYHKIIUU JUIs
00pabOTKN CTPOK

3.4

OrnpezneneHue BO3MOXHBIX PE3yIbTaTOB PabOThl alIropuTMa IMpHU
JTAHHOM MHOXXECTBE BXOJHBIX IAHHBIX, ONPEICICHHE BO3MOKHBIX
BXOJHBIX JIaHHBIX, IPUBOJAIIMX K IJaHHOMY pPE3YJIbTaTy

3.5

TabnuuHble BenUYMHBI (MaccuBbl). OJHOMEPHBIE MAaCCHUBHI.
CocraBneHue ¥ OTJIaJka MPOrpaMM, PpEaTU3YOUMX THUIIOBbIE
QITOPUTMBI  00pabOTKM OJHOMEPHBIX YHCIOBBIX MAacCHBOB, Ha
OJJHOM H3 s3bIKOB mporpammupoBanus (Python, C++, Ilackais,
Java, C#, IlkonbHBIN AnropuTMHYECKHi SI3bIK): 3amOJHEHUE
YHCIOBOTO MAcCHBa CIIydallHBIMH YHCJIAMH, B COOTBETCTBUM C
dopmynoli wunum  myréM BBOJA UHMCEN, HAXO0XKICHHE CyMMBI
3JIEMEHTOB MACCHBAa, JIMHEHHBIM MOMCK 33JaHHOIO 3HA4YEHUS B
MaccuBe, TMOACYET SJEMEHTOB MAacCHUBa, YIOBJIETBOPSIOIIMX
3aJaHHOMY YCIIOBHIO, HaXOXKJCHHUE MHUHHUMAJIBHOTO
(MakcuMasbHOro) 3j1eMeHTa MaccuBa. CopTUpPOBKa MaccuBa.
OO0OpaboTKka MOTOKA JaHHBIX: BBIYUCIEHUE KOJINYECTBA, CYMMBI,
CpeaHero apu@gMeTHYeckoro, MUHHUMAIBHOTO M MaKCHMAaJbHOTO
3HAYEHHUsl HJIEMEHTOB IOCJIEI0BATEIbHOCTH, YIOBJIETBOPSIOLIMX
3a/1aHHOMY YCJIOBHIO

3.6

Vmupasnenune. Curnan. OOparnas cBs3b. [lomydeHue cUTHAIOB OT
UQPOBBIX AaTYUKOB (HAIIpUMeEp, KAacaHUs, PACCTOSHUS, CBETa,
3ByKa). [lpumepbl HMCHONB30BaHUS MPUHIMIIA OOpPaTHOM CBS3H B
CUCTEMaxX YIPAaBJICHHUS! TEXHUUYECKUMHU YCTPOMCTBAMHU C MOMOIIBIO
JATYHNKOB, B TOM YUCJIE B POOOTOTEXHUKE

HNudopmanimoHHbIe TEXHOJIOTHH

4.1

TexcToBble NOKYMEHTBI M UX CTPYKTYPHBIE 3JEMEHTHI (CTpaHHMIIA,
a03a11, cTpoka, CI0BO, CUMBOI).

TeKCTOBBIM MPOLIECCOP — UHCTPYMEHT CO3JaHMs, PEIaKTUPOBAHUS
u  (dopmarupoBaHusi TekcToB. [lpaBmia Habopa  TeKkcTa.
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PenakrupoBanue tekcra. CoiictBa cumBojoB. lpudr. Tumsr
mpudroB  (pydJeHble, C  3aceykaMH,  MOHOIIMPHHHBIC).
[TonyxupHoe u KypcuBHoe HauepraHue. CBoiicTBa a03areB:
rpaHuIlbl,  a03alHBI  OTCTYN, WHTEpBaJl, BBIpAaBHUBAHUE.
[TapameTpsbl CTpaHHMIIbI. CruneBoe dopmaTtupoBaHue.
CrtpykrypupoBanue MHGOPMALMK C TTOMOIIBIO CIUCKOB M TaONHII.
MHuoroypoBHeBble cnucku. JloOaBieHue TaONMMI] B TEKCTOBbIE
JTOKyMeHThl. BcraBka H300pa’keHUN B TEKCTOBBIE JOKYMEHTHI.
OOTekanne u300paKeHU TEKCTOM. BKiIOYeHHE B TEKCTOBBIM
JOKyMEHT Jarpamm, hopmyz, HyMepaiuu CTpaHMUII,
KOJIOHTUTYJIOB, CCBUIOK M JIDYTHX 3JIEMEHTOB

4.2

Pacrposbie pucynku. Mcnonb3oBanue rpaguyeckux MNpUMUTHBOB.
Omnepanuu pefakTUpoBaHUs Tpaduueckux 0OBEKTOB, B TOM YHUCIIE
udpoBeIXx (oTorpaduii: U3IMEHEHUE pa3Mepa, oOpe3ka, MOBOPOT,
oTpaxxeHHe, paboTta C oOiacTsAMU (BBIACIEHHUE, KOMHUPOBAHWE,
3aJMBKa IIBETOM), KOPPEKIHUs LIBETA, SPKOCTH M KOHTPACTHOCTH.
Bekropnas  rpaduxka. Co3naHue  BEKTOPHBIX  PUCYHKOB
BCTPOCHHBIMU CPEACTBAMH TEKCTOBOTO Ipolleccopa WM IPYrux
nporpamMMm (mpuioxxeHuit). Jlo6aBneHue BEKTOPHBIX PHCYHKOB B
JIOKYMEHTBI

4.3

[MonroroBka MynbTHMENUWHBIX mpe3eHTanuii. Crnaiin. JlobaBneHue
Ha cJaig Tekcta M u300paxeHuil. Pabora ¢ HECKOJIbKUMH
cnaiimamu. JloGaBneHue Ha clail] ayaMOBHU3yaIbHBIX JIAHHBIX.
Anunmarnus. ['unepccbuiku

4.4

Tumnbel JaHHBIX B sUeiKaxX IEKTpOHHOU TabmuIel. PenakrupoBanue
u (opmaTupoBanue Tabmuu. BerpoeHHble (QyHKUHMM IS TTOHMCKA
MakCUMyMa, MHHHUMYMa, CYMMbl U CpEIHEro apu@MeTHyecKoro.
CopTupoBKa JaHHBIX B BbIACIEHHOM uamna3oHe. lloctpoeHue
auarpaMMm  (TUCTOTpamMma, KpyroBas — JudarpaMma, TOdY€4YHas
nuarpamma). Beibop tmma amarpammbl. [IpeoOpazoBanue ¢opmyn
npu KonupoBaHWH. OTHOCUTENBHAS, a0CONIOTHAS W CMEIaHHas
azipecanus

4.5

YclioBHBIE BBIUUCICHUS B AJIEKTPOHHBIX Tabmuiiax. CyMMUpOBaHUE
U [OoACYET 3HAYCHHWH, OTBEUAIOIMX 33JaHHOMY YCIOBHIO.
O6paboTka 00X HabopoB JAHHBIX. UucrenHoe
MOJICITMPOBAHHE B YJICKTPOHHBIX TaOIHIIAX
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