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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo uHGOpPMATHKE HA YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHusl COCTABJICHA HA
OCHOBE TpeOOBAaHMI K pe3ylabTaTaM OCBOCHHS OCHOBHOH 00pa30BaTeNbHOM MPOTPaMMBbI
OCHOBHOTO o0mero o6pasoBanus, npeacraBieHHeix B @I'OC 00O, a Taxxke (eaepanbHOU
pabodeii mporpaMMbl BOCTIUTAHUSI.

[Iporpamma mo uapopMaTHKe AaET MPEACTABICHUE O METIX, O0ImIel cTpaTeruu 00yJeHus,
BOCIIMTAaHUS W Pa3BUTUS OOYYAIOMIMXCS CpeACTBaMH HWH(POPMATHKH HAa 0a30BOM YpOBHE,
yYCTaHABIMBAaET  00s3aTeNbHOE  TPEAMETHOE  COJCp)KaHHWe,  IMPEeIyCMaTpUBaeT  €ro
CTPYKTYpUPOBAHUE T10 pa3zeiiaM U TeMaM.

[Iporpamma 1o wuHOpMaTHKE OMNpeAeNsieT KOJUYECTBEHHBIE M  KAa4eCTBEHHBIC
XapaKTCPUCTUKU y‘IC6HOl"O Marepuajga i1 KaKIA0ro roaa HMU3ydCHUd, B TOM YHCIC JIA
COJIEPKATEIHHOTO HAMOJHEHUS PAa3HOTO BUAA KOHTPOJNS (MPOMEXKYTOYHOH aTTeCTalllH
oOyuarouuxcs, BCEpOCCUNCKUX MPOBEPOUYHBIX pabOT, rOCY1apCTBEHHOW UTOTOBOW aTTECTAIIUN).

[Iporpamma mo mH(pOpMaTUKE SBISIETCS OCHOBOW JIJISi COCTABJICHUSI aBTOPCKUX YUE€OHBIX
porpamMM, TEMAaTHIECKOTO TIAHUPOBAHUS Kypca YIUTEIIEM.

Henssmu n3ydenns nHGOPMATUKHA HA YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUS SBIISIOTCS:

(dbopMupOBaHHE OCHOB MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKd HH(DOpPMATUKH, JOCTHIKEHUSM HAaydyHO-TEXHHYECKOTo TIporpecca U
0OLIECTBEHHON MPAKTHKY, 32 CUET pa3BUTHS MPEACTaBIeHUN 00 nHOpMALINK KaK O BaKHEHIeM
CTpaTETHYECKOM pPECypce pa3BHTHsI JMYHOCTH, TOCYIapcTBa, OOMIeCTBa, MOHUMAHHS pPOJIU
MH(OPMALMOHHBIX MPOIIECCOB, THPOPMAITMOHHBIX PECYPCOB U MH(OPMALIMOHHBIX TEXHOJIOTHI B
YCIOBUAX HUPPOBOM TpaHCHOPMAIIIK MHOTUX cep KU3HU COBPEMEHHOTO 00IIeCTBa;

o0ecreyeHne ycIoBHM, COCOOCTBYIOUIMX PA3BUTHIO AJTOPUTMUYECKOTO MBIIIJIEHUS KaK
HE00X0AUMOT0 yCIO0BUS MPOPECCHOHATBHOMN EATENbHOCTH B COBPEMEHHOM MH()OPMAIMOHHOM
o01ecTBe, MPEINoJIararolero CrocoOOHOCTh 00yJaromerocss pa3oWBaTh CIOXKHBIE 3a/add Ha
Oosee mpocThle MOJ3a7ayd, CPAaBHUBaThb HOBBIE 3a/aud C 33/Ja4aMy, PELIEHHBIMHU paHee,
OMpeNeNATh Iark i JOCTUKEHUS pe3ysibTaTa U TaK Jalee;

dbopMupoBaHHE W Pa3BUTHE KOMIIETCHIIMM OOy4alolmuXcsi B 00JIACTU HCIIOJIb30BAHMS
MH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOIHM, B TOM YUCII€ 3HAHUN, YMEHUH M HABBIKOB
paGoTbl ¢ HMH(OpMalMel, NporpaMMHPOBAHUS, KOMMYHHUKAIMM B COBPEMEHHBIX IM(POBBIX
cpeAax B YCIOBUSX o0OecreyeHns HHPOPMALMOHHON 6€3011aCHOCTH JIMYHOCTH 00y4aroIerocs;

BOCIIMTAHUE OTBETCTBEHHOI'O U M30UPATENILHOIO OTHOIIEHUS K HMH(pOpMAlUU C y4ETOM
IIPAaBOBBIX M OSTHYECKUX AacleKTOB €€ pacnpoCTPAHEHUs, CTPEMIIEHUS K IPOJOJIKEHUIO
oOpa3oBaHuss B 00nacTH MH(OPMAIMOHHBIX TEXHOJOTMH U CO3MJATEIbHON JAEATENIBHOCTU C
IPUMEHEHHEM CPEACTB HH(POPMALMOHHBIX TEXHOIOTHH.

WNudopmaTrka B OCHOBHOM 00111eM 00pa30BaHUU OTpaXaer:

CYIIHOCTb MH(OPMAaTHKM KaK HaydyHOW JUCLUIUIMHBIL, HU3y4alolledl 3aKOHOMEPHOCTH
IPOTEKaHUsI U BO3MOYKHOCTH aBTOMAaTH3allMd HH(GOPMALMOHHBIX MPOLECCOB B Pa3IMYHBIX
cucremMax;

OCHOBHbIE O00JIACTM MpUMEHEHHs HHGPOPMATUKM, Mpexae Bcero HHGOPMAIMOHHbIE
TEXHOJIOTUH, YIIPaBJIEHUE U COLUANBHYIO chepy;

MEXIUCIMITIIMHAPHBIN XapakTep MHPOPMATUKU U HH(OPMAIIMOHHOH e TeNTbHOCTH.

N3yuenne WMHPOPMATUKU OKa3blBa€T CYLIECTBEHHOE BIIMsAHUE Ha (OPMHPOBAHUE
MHUPOBO33pEHUsI 00yUaroIIerocs, €ro *XKM3HEHHYI0 MO3MLUIO, 3aKJIa/IbIBA€T OCHOBBI MOHUMAHUS
IPUHUMIOB (YHKIMOHUPOBAHUS M MCIOJIB30BAaHUS MH(MOPMAIIMOHHBIX TEXHOJOTMM Kak
HE0O0X0AMMOT0 HMHCTPYMEHTa MPAKTUYECKU JIIOOOW JEesATeTbHOCTH M OJHOrO W3 Hambojee
3HAYMMBbIX TEXHOJIOTMYECKHX NOCTH)KEHUH COBpPEMEHHOH LMBMIM3aLUU. MHOTHE NpeaMeTHbIe
3HAaHUS U CIOCOOBI JESTEIbHOCTH, OCBOCHHBIE OOYYaIOIIMMHCS MPU U3YYEHUU HH(DOPMATHKH,
HaxXoJAT NpPUMEHEHHWE KaK B paMKax 00pa3oBaTelIbHOro IMpoliecca MpU HM3YYEHUH JPYTHX
NPEeIMETHBIX 001acTeil, Tak U B WHBIX JKU3HEHHBIX CUTYAIUSX, CTAHOBSTCS 3HAUYUMBIMHU IS



(opMUpPOBaAHUS KAUECTB JINYHOCTHU, TO €CTh OPHEHTHUPOBAHBI HA (POPMHUPOBAHUE METATIPEIMETHBIX
Y JINYHOCTHBIX PE3yJIbTaTOB 00y4YEHUSI.

OcHoBHble 3amaun  yueOHoro mpeamera «Mudopmaruka»y — chopmupoBaTh Yy
00yUaroIIXCs:

MOHMMaHUE TPUHIMIIOB YCTPOHCTBA W (YHKIMOHHPOBAHUS OOBEKTOB IH(PPOBOTO
OKPYXECHHS, TPEICTaBICHUS 00 HCTOPHHM M TEHICHIMSX pa3BUTHS HH(POPMATHKHU IEPHOMAA
U poBoii TpaHCHOPMALIK COBPEMEHHOTO OOIIIECTBA;

3HaHUS, YMECHUS U HaBBIKYA TPAMOTHOM TIOCTAHOBKH 33J1a4, BOSHUKAIOUINX B PAKTUYECKON
JESITeIILHOCTH, JUTsl UX PEIICHUsS C TTOMONIHI0 HH(OPMAITMOHHBIX TEXHOJIOTHH, YMCHUS U HABBIKU
(hopMaIM30BaHHOTO OMMCAHUS TIOCTABICHHBIX 3a/1a4;

0a30BbI€ 3HaHUS 00 MHPOPMALIMOHHOM MOJIEIMPOBAHUM, B TOM YHUCJIE O MATEMaTHYECKOM
MOJEIUPOBAHUY;

3HAHHE OCHOBHBIX AITOPUTMUYCCKUX CTPYKTYP U YMCHHE NPHUMEHSTH 3TW 3HAHUS IS
MOCTPOSHHSI AJITOPUTMOB PELICHUS 33134 110 UX MaTeMAaTUIECKUM MOJIEIISIM;

YMEHUSI U HAaBBIKH COCTABIICHHS MPOCTBIX MPOTPaMM MO MOCTPOECHHOMY alrOpUTMYy Ha
OJTHOM M3 SI3BIKOB MTPOTPAMMHPOBAHUS BEICOKOTO YPOBHS;

YMEHHSI M HaBBIKA J(PQPEKTUBHOTO WCIIOIB30BAHUS OCHOBHBIX THIIOB IPUKJIAJIHBIX
nporpamMM (TPUIIOKEHH) 00Iero Ha3HAUYCHUsI U MH(OOPMAITHOHHBIX CUCTEM JUISI PEIICHUS C UX
MOMOIIIBIO TIPAKTUYECKUX 3a/ad, BJaJieHHe 0a30BBIMH HOpMAaMH WH(POPMAIUOHHOW STHKH U
mpaBa, 0CHOBaMHU WH(OPMAITMOHHON O€30TTaCHOCTH;

YMEHHE TPaMOTHO HWHTEPIPETHPOBATh PE3YyNIbTAThl PEIICHUS NPAKTUYECKUX 3a7ad C
MOMOIIBI0  MH()OPMAIMOHHBIX ~ TEXHOJIOTHHA, TPUMEHATh TOJYYCHHBIE PE3YyIbTaThl B
MIPAKTHUYECKON JIEATEIbHOCTH.

Henn m 3amaun u3ydyeHuss WHPOPMATHKA HAa YPOBHE OCHOBHOTO 0O0ImIero oOpa3oBaHHs
OTIPEIeNIAIOT CTPYKTYPY OCHOBHOTO COJAEpKaHHsS Y4eOHOro MpeaMeTra B BHJIE CIEIYIOIIUX
YeThIPEX TEMATUUYECKUX Pa3/ICIIOB:

nudpoBasi r(paMOTHOCTB;

TEOPETUYECKHE OCHOBBI HHPOPMATHKU;

QITOPUTMBI U TPOrPaMMHUPOBAHUE;

nH(OPMALMOHHBIE TEXHOJIOTHUH.

Ha nzyyenue nndpopmatuku Ha 6a30BoM ypoBHE oTBoAuMTCS 102 yaca: B 7 kimacce — 34 vaca
(1 gac B Hememo), B 8 kiacce — 34 vaca (1 yac B Hezento), B 9 kimacce — 34 vaca (1 yac B Hezielnto).



COJEPKAHUE OBYYEHUA
7 KJIIACC

Mud¢posast rpaMOTHOCTH

Komnbiotep — yHuBepcajibHOe YCTPOMCTBO 00padOTKH JAHHBIX

KommbroTep — yHUBEpCaIbHOE BHIYMCIUTEIBHOE YCTPONCTBO, paboTarolee 1o nporpamme.
Tunsl  KOMIBIOTEPOB:  MEPCOHAJIBHBIE  KOMIBIOTEPHI,  BCTPOEHHBIE  KOMIIBIOTEPHI,
CYIEepKOMIIbIOTEPHI. MOOUIIbHBIE YCTPOICTBA.

OcHOBHbIE KOMIIOHEHTBHI KOMIIbIOTEpa U WX HazHaueHue. [Ipoueccop. OnepatuBHas u
JOJITOBpEMEHHAs! aMsITh. Y CTpOiCTBA BBOJA U BbIBOAA. CEHCOPHBIN BBOJ, JaTYUKA MOOUIIBHBIX
YCTPOICTB, cpeicTBa OMOMETPUUECKON ayTeHTU(PHUKALIUH.

Wctopus pa3BuTuUs KOMIBIOTEPOB M IporpaMMHOro obecnedeHus. [lokosieHus
KOMITIbI0TepOB. COBpEeMEHHbBIE TEHICHIIUN Pa3BUTHsI KOMITbIOTEPOB. CyNepKOMIBIOTEPHI.

[TapannenbHble BBIYUCIECHUS.

[lepconanbHblil KOMIbloTEp. Ilpomeccop m ero xapakTepuUCTHKH (TakToBas 4YacToTa,
paspsaHocTh). OnepatuBHas naMath. [lonroBpemMeHHas namsTh. YCTPOMCTBAa BBOJA U BBIBOJA.
OO0BbEM XpaHUMBIX JAHHBIX (ONIEpPAaTUBHAS MAMSTh KOMIIbIOTEPA, )KECTKUMN U TBEPJOTEIbHBIN JHCK,
MIOCTOSIHHAS TaMATh cMapT(dOHA) U CKOPOCTh JOCTYTIA JUI Pa3IMYHbIX BUJOB HOCUTEIEH.

Texnuka 6e30MaCHOCTH U MpaBuia pabOThl Ha KOMIIBIOTEPE.

IIporpamMmsl M 1aHHbIE

[Iporpammuoe obGecnieueHue kommbioTepa. llpukinaaHoe mnporpamMmmHOe oOecnedeHue.
CucremHoe mnporpamMmmHoe oOecneueHue. Cucrembl mporpammupoBanus. [IpaBoBas oxpana
mporpaMM W JaHHbIX. becniaTHbele U yclioBHO-OeciuiaTHble mporpammbl.  CBoOonHOe
porpaMMHO€E o0OecIieueHue.

@aiinel 1 nanku (kataynorw). [IpuHnumel moctpoeHus ¢aitnoBsix cucteM. [lomHOE MMs
¢daiina (mankum). Ilyte x daiiny (manke). PaGota ¢ daitmamu u Kartajoramu cpeacTBaMu
OTIEpAllMOHHOM CHCTEMBI: CO3/IaHUE, KOMTMPOBAHUE, IepeMEIIeHIEe, TEPEUMEHOBAHNE U YAaJIeHUE
(aiinoB u manok (katanoro). Tumbl ¢aitnos. CBoiicTBa (haiinoB. XapakTepHbIe pa3Mepsl (aitioB
pa3IMYHBIX THUIOB (CTpaHMILIA TEKCTa, JJIEKTpPOHHAs KHMra, ¢ororpadus, 3anuch MECHHU,
BUJICOKJIMII, TOJHOMETPAXHbIH (uiabM). ApxuBanusi HaHHbIX. lcrosib30BaHHE MPOrpaMM-
apxuBatopoB. DaitnoBbiit MeHemkep. [louck aitioB cpencTBamMu oneparuoOHHON CHCTEMBI.

KommbroTepHbie BUPYCHI U IpyTHe BPEAOHOCHbIE porpaMmMbl. [IporpamMmsl J1st 3aIIMTHL OT
BHUPYCOB.

KoMmnbroTepHblie ceTn

O6benuHenne kKoMibloTepoB B ceTb. CeTh HTEpHET. Be6-cTpanuna, Bed-caiir. CTpykTypa
anpecoB BeO-pecypcoB. bpaysep. IlouckoBwie cuctembl. [lonck mHbOpManuu Mo KIHOYEBBHIM
CJIOBaM U M0 u300paxenuto. JloctoBepHOCTs HHPOPMALIHH, TTOJTydeHHOU U3 MHTepHeTa.

CoBpeMeHHbIE CEPBUCH HHTEPHET-KOMMYHHKAITHH.

CereBoil 3THKeT, 0a30Bble HOPMBI HH(POPMAIMOHHOW STHKM M IpaBa MpU paboTe B
Nnrepuere. Ctparerun 6e3onacHoro noeaeHus B UHTepHere.

Teopernyeckne 0CHOBBI HHPOPMATHKH

HNudpopmanysa u uHGpopMaLHOHHbIE IPOLECCHI

WNudopmanus — 0HO U3 OCHOBHBIX MOHATUI COBPEMEHHON HAyKH.

Wudopmanust Kak CBeJIEHMs, MpeJHa3sHAuYeHHbIE JUISI BOCHPUSATHS UYEIOBEKOM, U
uHpopMalus Kak JaHHbIe, KOTOpble MOT'YT ObITh 00pa0OTaHbl aBTOMATHU3MPOBAHHOM CUCTEMOI.

JIMCKPETHOCTh AaHHBIX. BO3MOKHOCTb ONUCAHUS HEMPEPHIBHBIX 0OBEKTOB U MPOILIECCOB C
MTOMOIIBIO TUCKPETHBIX JAHHBIX.

WudopmaiioHHbIE TPOLIECCH — MPOLIECCH, CBA3aHHBIE C XpaHEHHEM, TPeoOpa3oBaHUEM U
neperavyel JaHHbIX.

IIpencraBiaenne nuHpopmanuu



CumBon. Andasur. Momuocts andaButa. PazHooOpaszue s3bIKOB M aigaBHUTOB.
EctecTBennslie u (hopMasbHBIC SI36IKU. AJ()aBUT TEKCTOB Ha PYCCKOM sI3bIKE. [IBONYHBIH anaBuT.
KonnyecTBO BCEBO3MOXKHBIX CIIOB (KOJOBBIX KOMOMHAINI) (PMKCHPOBAHHOM JUIMHBI B TBOMYHOM
andasure. IlpeodpazoBanue mrodoro andaBura K ABOMYHOMY. KOIMYECTBO pa3iMUYHBIX CJIOB
(bUKCHUPOBAHHOM JUTHHBI B asipaBUTE OMpPEACTEHHON MOIITHOCTH.

KoaupoBanue CMMBOJIOB 0AHOTO asihaBUTa C TOMOIIBIO KOJOBBIX CJIOB B PYroM aipaBuUTe,
KOJO0Basi Ta0JINIIA, TEKOTUPOBAHHE.

JlBonunblii kox. IlpencraBieHue NaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B JIBOMYHOM
andasure.

Wudopmanmonssii 00b€M MaHHBIX. bUT — MHUHMManbHas €QUHHALA KOJIMYECTBA
nHbOpMAUK — ABOUYHBIA pa3psn. EnuHunbe! u3mepeHust HHPOPMAITMOHHOTO 00bEMa TaHHBIX.
bur, 6aiiT, kunoOaliT, MeradalT, ruradaiT.

CkopocTb nepenauu JaHHBIX. EJUHUIBI CKOPOCTH NEepeaul JaHHbBIX.

KomupoBanue tekcroB. PaBHOMepHBIH koa. HepaBHomepnsbiii koxa. Komuposka ASCII.
BocemubuThbie komupoBku. [onstre o komupoBkax UNICODE. [lexomupoBanue cooOmeHwi ¢
HCI0JIb30BAHNEM PABHOMEPHOI'O U HEPAaBHOMEPHOTo KoJjia. MTHpopManoHHbI 00bEM TEKCTA.

Nckaxxenue nHpopmMauu npu nepeaaye.

OOmiee mnpexacraBiaeHue O IUGPOBOM MPEJICTaBICHUM AayAMOBHU3YyalbHBIX M JAPYIHX
HETPEPHIBHBIX JJAHHBIX.

Komuposanue nBeta. [[BeToBsie Mogenn. Monxens RGB. I'mybuna xoaupoBanwus. [Tanurpa.

PactpoBoe u  BekTOpHOE mpexacraBieHue — u3zoOpaxkeHuil. [lukcenp.  OrueHka
nH(OpPMaLMOHHOTO 00bEMa rpadMUEeCKHUX JaHHBIX Ul PACTPOBOTO U300paKEeHUsI.

Komuposanue 3Byka. PazpsanocTs 1 yactorta 3anucu. KoanuecTBo kaHalIOB 3aIlUCH.

OneHka KOJIMYECTBEHHBIX IApaMeTpOB, CBA3aHHBIX C IPEACTaBICHUEM M XPAHEHUEM
3BYKOBBIX (pailyioB.

HNudopmMannoHHble TEXHOJIOTHH

TexkcToBbIE JOKYMEHTBHI

TexkcToBble TOKYMEHTBI M MX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHMLa, ab3al, cTpoKa, CJIOBO,
CHUMBOJ).

TexkcToBbli MpolLeccop — MHCTPYMEHT CO3JaHUs, PelaKTUPOBaHUS M (HOpMaTHPOBAHUS
TekcToB. [IpaBmia Habopa Tekcta. PenaktupoBanue Tekcta. CBorictBa cuMBoJioB. [pudt. Tumsl
mpu¢ToB (pydiieHble, ¢ 3ac€YKaMu, MOHOUIMPUHHBIE). [lonyKupHOe U KypCUBHOE HauepTaHUe.
CpoiicTBa a03aneB: TIpaHMLbl, a03alHbI OTCTYN, HHTEpBal, BbIpaBHHMBaHUE. I[lapamerpbl
crpanuLbl. CtuieBoe GpopMaTUpOBaHUE.

CrpykTypupoBaHue HH(pOpPMALMU C MOMOIIBIO CIUCKOB W Tabiauu. MHOroypoBHEBbIE
cnicku. Jlob6aBineHue Tabiul B TEKCTOBBIE IOKYMEHTHI.

BcraBka m3o0pakeHuil B TEKCTOBbIE JOKYMEHThHl. OOTekaHue H300paKeHHH TEKCTOM.
BxiroueHne B TEKCTOBBIM JOKYMEHT auarpamm, ¢GopMys, HyMepaluu CTpaHHIl, KOJOHTUTYJIOB,
CCBUIOK U JIPYTUX JIEMEHTOB.

IIpoBepka npaBomnucanus. PaccranoBka nepeHocoB. I'oocoBoii BBoJ Tekcta. OnTuyeckoe
pacrio3HaBaHue TekcTa. KommbroTepHblii nepeBo. Mcmnonb3oBanue cepBucoB VHTepHera uis
00paboTKH TEKCTAa.

Komnbrorepnas rpaguxa

3HaKOMCTBO ¢ rpaduyeckuMu penakropamu. PactpoBele pucyHku. Icnonb3oBanue
rpauuecKux NPUMUTUBOB.

Omnepanuu peakTHpOBaHUs TpapuECKUX 0OBbEKTOB, B TOM 4Hcie HU(PPOBLIX GoTorpaduii:
U3MEHEHHe pa3Mmepa, oOpe3ka, IMOBOPOT, OTpaXkeHue, pabora ¢ oOaacTsaMu (BBIICICHHUE,
KOIUPOBAHUE, 3aJIUBKA [IBETOM), KOPPEKILIUS [IBETA, IPKOCTH U KOHTPACTHOCTH.

Bekropnas rpaguka. CozlaHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMH CpPEICTBAMHU
TEKCTOBOTO TMpOLIECCOpa WM JAPYrHX MHporpamm (mpuioxkeHuii). JloGaBieHue BEKTOPHBIX
PUCYHKOB B JOKyMEHTBHI.



MyabTHMeIMiHbIE IPE3eHTANHU

[ToaroroBka MynabTUMEIUUHBIX Tpe3eHTanuid. Cnaiin. JloOaBiieHue Ha cllaiii TEKCTa U
n300paxeHuii. Pabora ¢ HECKOJILKUMH CIai1aMu.

JlobGaBneHue Ha ClIali]] ayAMOBU3yATbHBIX TaHHBIX. AHUMAaNUS. [ UIIepCChIIKY.

8 KJIACC

TeopeTnyeckune 0CHOBbI MH(POPMATHKHU

Cucrembl cHUCICHUS

Heno3unmonHele ¥ TO3WIMOHHBIE CUCTeMBI cuucieHus. Andasur. OcHoBaHHE.
PasBépHyTas ¢opma 3anmcu ymcna. llepeBon B AECATHYHYIO CHCTEMY YHCEIN, 3alMCAaHHBIX B
JPYTUX CUCTEMax CUUCIICHUSI.

Pumckas cucrema cuncineHus.

JlBonuHasi cuctema cuucieHus. [lepeBon nensix umcen B mpenenax or 0 go 1024 B
JBOMYHYIO cHUCTeMy cuucieHus. Bocbmepuunas cuctema cuucienus. llepeBox umcen wus
BOCBMEPHUYHOM CHCTEMBI B IBOUYHYIO U JIECATUUHYIO cUcTeMbl U 00paTHO. [llecTHaauarepuyunas
cucreMa cuuciaeHus. [lepeBon uucen M3 IMIECTHAAUATEPUYHOM CHCTEMBI B JBOMYHYIO,
BOCBMEPHUUHYIO U JIECITUYHYIO CUCTEMBI U 0OpaTHO.

Apudmernueckue onepanuu B IBOUYHON CUCTEME CUHCIICHUSI.

DJieMeHTbl MaTeMaTH4eCKOM JIOTHKH

Jlornueckue BbICKa3biBaHUs. JIOrM4yeckue 3HAYEHMSI BBICKA3BIBAaHUN. ODJIEMEHTapHbIE U
COCTaBHbIE BbICKa3bIBaHUs. JIornueckue onepanuu: «u» (KOHbIOHKIIHS, JTOTHYECKOE YMHOKEHHE),
«n» (AU3BIOHKLHKSA, JIOTUYECKOE CJIOXKEHHE), «He» (Jlornueckoe orpuuanue). llpuopurer
JOrn4ecKkux onepanuid. OnpeneneHne NHCTUHHOCTH COCTaBHOTO BBICKa3bIBaHMS, €CJIM U3BECTHBI
3HAYEHUS MCTHHHOCTM BXOJAIIMX B HErO OJJIEMEHTapHBIX BbICKAa3bIBAaHHWU. Jlornmueckue
BbIpaxkeHus. IlpaBuna 3ammcu noruueckux BblpakeHuil. IlocTpoeHue TaOnuIl MCTUHHOCTH
JIOTUYECKUX BBIPAKEHUI.

Jlorudeckue 31€MEHTHI. 3HAKOMCTBO C JIOTHYECKUMU OCHOBAaMU KOMIIBIOTEPA.

AJITOPUTMBI U IPOrPAaMMHPOBaHHE

HcnonnuTesM 1 aJITOPUTMBI. AJITOPUTMHYECKHE KOHCTPYKIHMHU

Ilonste anropurma. lcnosHuTenw anropuTMOB. ANTOPUTM Kak IUIAH YIPABIJICHUS
HCIIOJIHUTEJIEM.

CaoiictBa anroputma. CrocoObl 3anucu ajroputma (CJIOBECHBIH, B BHJE OJIOK-CXEMBI,
porpaMmma).

AnroputMuueckue KOHCTpYKUUH. KoHCTpykiusa «ciemoBaHue». JIMHEMHBIN anroputm.
OrpaHn4eHHOCTb JIMHEHHBIX AJITOPUTMOB: HEBO3MOXKHOCTh IIPELYCMOTPETH 3aBUCHMOCTD
[IOCJIEJOBATEIBLHOCTHU BBINOJIHAEMBIX IEHCTBUI OT UCXOAHBIX JaHHBIX.

KoHcTpykius «BeTBiIeHUE»: TOJIHAsE U HenojHast GopMbl. BelnogHeHne U HEBBIIOJIHEHNE
yci0BUs (MICTUHHOCTB U JIO)KHOCTb BbICKa3bIiBaHMs). [IpocThie U cocTaBHBIE YCIOBHS.

KoHceTpyKkuust «OBTOpEHUS»: LUKIBI C 3aJaHHBIM 4YHMCIOM IIOBTOPEHHH, C YCIOBHEM
BBIIIOJIHEHMS, C IEPEMEHHOM LIMKIIA.

PazpaboTka a1 (HOpMaNbHOrO HMCIOJHUTENS AITOPUTMa, MPUBOAAILIETO K TpeOyeMoMmy
pe3yibTaTy MpH KOHKPETHBIX MCXOAHBIX IaHHBIX. Pa3paboTka HECIOXKHBIX aJrOPUTMOB C
MCIOJIb30BAHMEM LIUKJIOB U BETBJICHUH 17151 yIIpaBieHUs HOpMaibHbIMU UCTIOJHUTESIMH, TAKUMHU
kak Pobot, Uepenamika, YepT&KHUK. BpinosHeHre alropuTMOB BPYYHYIO M Ha KOMIIbIOTEpE.
CuHTakcuyeckue u jorndeckue ommoku. OTKassl.

SA3bIK NporpaMMupoBaHus

S3pik  mporpammupoBanusi  (Python, C++, Tlackans, Java, C#, IllkonbHbIi
AnropurMuueckuit S3bIk).

Cucrema nporpaMMUpPOBaHUs: PEIAKTOP TEKCTA IPOrPaMM, TPAHCIISITOP, OTIa UHK.

IlepemenHas: Tur, ums, 3HaueHue. Llenple, BEIIECTBEHHBIE U CUMBOJIBHBIE IEPEMEHHBIE.



Omneparop mnpucBauBaHus. ApH(PMETHUYECKHE BBIPAKEHUS M TMOPAJOK WX BBIYHCICHUS.
Onepanuu ¢ 1eabIMU YUCJIaMU: LEN0YUCIEHHOE AEJIEHUE, OCTATOK OT JI€JICHMUS.

BerBnenus. CoctaBHble ycaoBuUs (3aIIUCh JIOTMUECKUX BBIPAKEHUN HA U3Y4aeMOM SI3bIKE
nporpaMMupoBanust). HaxoxieHne MUHMMyMa M MakCUMyMa U3 JIBYX, TPEX M YETBIPEX YMCEI.
Pemenune kBagpaTHOrO ypaBHEHUS, UMEIOLIETO BEIIECTBEHHbIE KOPHHU.

JlnanoroBas 0T/1aJika MPOrpaMM: MOIIAaroBO€ BHINIOJHEHHUE, IPOCMOTP 3HAYEHUM BEIUYUH,
OTJIAZI0YHBIN BBIBO/JI, BBIOOP TOUKM OCTAHOBA.

Huxn ¢ ycnoBuem. Anroput™ EBKITMAa U1 HaX0XKI€HUST HAaHOOJIBIIEro OOIIEro JeTUTeNs
JBYX HaTypaJbHBIX uncen. Pa3OueHune 3amucu HaTypajabHOTO YKcCia B MO3ULIMOHHON CHCTEME C
OCHOBAHHMEM, MEHBIIIMM WM paBHBIM 10, Ha OTAEIBHBIE UDPEI.

Hukn ¢ nepeMeHHO. AITOPUTMBI IPOBEPKHU JEIMMOCTH OJHOTO LEJIOT0 YKCiia Ha APYroe,
MIPOBEPKU HATYpaJIbHOTO YHCJIa Ha MIPOCTOTY.

OOpaboTka  CUMBOJBHBIX  JaHHbIX. CHUMBOJIBHBIE  (CTPOKOBBIE)  I€PEMEHHBIE.
[TocumBosibHas 0OpadoTka cTpok. [ToAcu€T yacToThl MOSBICHUS CUMBOJIA B CTpoKe. BeTpoeHHbie
¢GbyHKIMM U151 00pabOTKHU CTPOK.

AHaJIM3 aJIrTOPUTMOB

Omnpenenenre BO3MOMKHBIX pPE3YJIbTaTOB pabOThl alropuTtMa IMpU JTAHHOM MHOXKECTBE
BXOJIHBIX JAaHHBIX, OMpEeNIEHUE BO3MOXKHBIX BXOJHBIX JAHHBIX, MPHUBOJANIMX K JaHHOMY
pe3yibTary.

9 KJIACC

Hud¢posasi rpaMOTHOCTH

I'no6anbHas cerb UHTEpHeT U cTpaTeruu 0€30MacHOrO NOBeJAeHUs B Hell

I'moGanpHas cerb WuTepHer. IP-ampeca y3noB. CeTeBoe XpaHEHWE MaHHBIX. MeTOMbBI
WHIUBUAYAJIBHOTO M KOJUIEKTMBHOIO pa3MelleHus HoBoM uHpopmaimu B MuTepHete. bosnbiine
NaHHbIE (MHTEPHET-aHHbIE, B YaCTHOCTHU JaHHbIE COLUATIbHBIX CETEH).

[Tonarue 06 nHPpOPMAMOHHOHN O€30MaCHOCTH. YTPO3bl HHYOPMAITMOHHONW 0€30TTaCHOCTH
npu pabote B TI00aTBHOM CETH M METOIbl TNpOoTHUBOJeHCTBHUs WM. [IpaBmiia Oe3omacHOn
ayreHTUuKanuu. 3amura JuyHOW uHQopmanmu B VHrepHere. besomacHblie cTpaTteruu
noBeaeHus B Uurepnere. IlpenynpexieHne BOBIEYEHHS B JECTPYKTUBHbIE M KPUMHHAJIbHBIC
(hopMBI ceTeBOM aKTUBHOCTH (KHOSPOY/UTHHT, (PUIIUHT U APpyrue GopMsI).

PaGora B uHGOPMALIMOHHOM NMPOCTPAHCTBE

Buner nestenbHoctd B MHTepHETe, MHTEPHET-CEPBUCHI: KOMMYHUKAIIMOHHBIE CEPBHUCHI
(moutoBass ciayx0a, BHICO-KOH(EPEHII-CBSI3b W JAPYTHUE€), CIPABOYHBIE CIIY>KObI (KapThl,
pacrnucaHus U APYTHe), MOUCKOBBIE CIYKObI, CITy>KObI OOHOBIIEHUSI TPOTPAMMHOTO OOECTIeUeHUs
u ipyrue ciyx0b1. CepBUCHI roCyAapcTBEHHBIX yciyr. O0nauHble XpaHuInia JaHHbIX. CpencTBa
COBMECTHOHM pa3paboTKu JNOKyMEHTOB (oHjaiH-oducsl). [Iporpammuoe obecrneueHue kak BeO-
CEpBHC: OHJIAHOBBIE TEKCTOBBIC U TpadudecKre peIakToOPhl, CPEIbl pa3pabOTKU MpOTpamMM.

Teopernyeckue 0CHOBbI HHPOPMATHKH

MopenupoBaHue Kak MeTO/ NO3HAHUS

Mopens. 3amaum, pemiaeMble ¢ TMOMOIIbIO MoaenupoBaHusa. Kimaccupukanum monenei.
MartepuanbHble (HaTypHbI€) U HHPOpPMAIIMOHHBIE MOJIeNd. HenpephIBHbIE U AUCKPETHBIE MOJIEIH.
Nmuranmonnsie Monenu. Urposeie moaenu. OneHKa aJeKBaTHOCTH MOJETH MOJACIHPYEMOMY
00BEKTY U LEJSIM MOJIEIUPOBAHHUSL.

Tabnuunsie monenu. Tabmuia kak mpeacTaBlIeHue OTHOIICHHUS.

baser nanHbIx. OTOOp B TA0MHIIE CTPOK, YIOBIETBOPSIONINX 3aJaHHOMY YCIOBHUIO.

I'pad. Bepmuna, pedpo, myts. OpueHTHPOBAHHBIE U HEOPUEHTHPOBaHHbBIE rpadbl. [[nrHa
(Bec) pebpa. BecoBas marpuna rpada. [nwHa mytm Mexnay BepmuHamu rpada. [lowmck
ONTUMATBHOTO MyTH B rpade. HayanbHas BepiinHa (MICTOYHHMK) U KOHEYHAsI BEpIIMHA (CTOK) B



OpUEHTHUpOBaHHOM Tpade. BbuncieHHe KONMMYECTBA IMyTEH B HAIMPABICHHOM AlMKINYECKOM
rpade.

HepeBo. Kopens, Bepiiuna (y3en), uct, pedpo (ayra) nepesa. Beicota nepesa. [loanepeso.
[Tpumeps! ucnonp30BaHus JepeBbeB. [lepeGop BapHaHTOB C MOMOIIBIO AEPEBa.

[Tonatue matemaTHdeckoil Mojenu. 3ajayu, peliaeMble ¢ MOMOIIBI0 MAaTeMaTH4YeCKOro
(KOoMITBIOTEpHOT0) MoaenupoBanus. OTIMuue MaTeMaTHYECKON MOJIETN OT HATYPHOU MOJENU U
OT CJIOBECHOTO (JIMTEPATypHOTO) OMHCaHUs OOBEKTA.

DTtanbl  KOMIIBIOTEPHOTO  MOJICIMPOBAHMS:  TIOCTAHOBKA  3aJlayd, IMOCTPOCHHE
MaTeMaTH4eCKOW  MOJENW, TMporpaMMHas  peajau3anus, TECTUPOBAHHUE,  IPOBEJCHUE
KOMITIBIOTEPHOTO 3KCIIEPUMEHTA, aHAJIU3 €T0 PE3YIbTaTOB, YTOUHEHUE MOIEIIH.

AJITOPUTMBI M IPOTPAMMUPOBAHHE

Pa3paboTka aaropuTmMoB U NporpamMm

Pa3Ouenne 3amaum Ha mnoxazazaun. CocTaBieHHE aNTOPUTMOB M IpOrpaMM C
WCIIOJIb30BAHUEM BETBIICHHWW, IMKJIOB M BCIIOMOTATENbHBIX QJITOPUTMOB I YIpaBJICHUS
ucronHuTeneM PoOOT WM ApyruMH WCTIOMHUTEISIMH, TaKUMHU Kak Yepenamika, UepTExHUK U
JPYTUMU.

Tabnuunble BenuuuHbl (MaccuBbl). OnHOMepHBIe MaccuBbl. CocTaBiI€HHME W OTIAjKa
MporpaMM, PeaTU3YyIOIINX TUIIOBBIE ATOPUTMBI 00PAOOTKH OTHOMEPHBIX YHCIOBBIX MAaCCHBOB,
Ha OJHOM H3 S3bIKOB mporpammupoBanus (Python, C++, Ilackamns, Java, C#, IlIkosbHbIi
AnropuTMuuecKkuii  SI3BIK): 3aMOJIHEHHE YHCIOBOTO MacCHBa CIIyYaWHBIMH YHCIAMU, B
COOTBETCTBUU C (POPMYJION WU MYTEM BBOJIA YHCEJI, HAXOXKIEHUE CYMMBI AJIEMEHTOB MacCHBa,
JIMHEHHBIM TIOMCK 3aJaHHOTO 3HAUCHHS B MACCHBE, MOJCYET DJJIEMEHTOB MAacCCHBa,
YAOBJIETBOPSIOMINX 3aJaHHOMY YCJIOBHIO, HAaxXOXXJIEHHE MHHHUMAIBHOTO (MaKCHMaJIbHOTO)
anemeHTa maccuBa. COpTUPOBKA MACCHBA.

OOpaboTka MOTOKA  JAHHBIX:  BBIUYMCICHHE  KOJMYECTBA, CYMMBI,  CpEIHEro

apudmeTuyecKoro, MUHUMAaJIBHOTO u MaKCHUMaJIbHOTO 3HAYEHUs AIIEMEHTOB
MOCJIEIOBATEILHOCTH, YAOBIETBOPSIONIMX 33JaAHHOMY YCIIOBHIO.
YupasieHue

Vmpasnenue. Curnan. O0parHas cBs3b. [lomydeHne curHagoB OT IMGPOBBIX JATYUKOB
(xacaHwus1, pacCTOSIHMSI, CBETA, 3ByKa U Apyroro). [Ipumeps! ucnoab30BaHUs IPUHIUIIA OOPATHOM
CBS3U B CUCTEMAX YIPABJICHUS TEXHUYECKUMH YCTPONUCTBAMHU C IIOMOIIBIO JATYUKOB, B TOM YHUCIIE
B pOOOTOTEXHHUKE.

[Ipumepbl poOOTU3UPOBAHHBIX CUCTEM (CHCTEMA YIIPABJICHUS ABMKEHUEM B TPAHCIOPTHOU
CUCTEME, CBAPOYHAs JMHHUS aBTO3aBOJId, aBTOMATU3UPOBAHHOE YIPABJICHHE OTOILJIEHUEM JIOMA,
aBTOHOMHAs CCTEMa YIPaBJICHHs TPAHCIOPTHBIM CPEJICTBOM U JIPYTHE CUCTEMBI).

NudopmannoHHbIEe TEXHOJIOTHH

DJIeKTPOHHBbIE TA0JIUIbI

[Tonsitne 00 37eKTPOHHBIX Tabnmunax. TUIBI JaHHBIX B SY€HKax 3JEKTPOHHON TaOIHUIIBI.
PenaktupoBanue u popmarupoBanue tabnuil. BerpoeHHble GyHKIMU 7S TOUCKA MaKCUMyMa,
MUHHUMYMa, CyYMMbI U cpeaHero apudmerundeckoro. CoOpTUpPOBKa [TaHHBIX B BBIICJICHHOM
nuanaszone. [Toctpoenue auarpamMm (Tuctorpamma, KpyroBasi AnarpaMma, To4euHasi JuarpamMma).
Br16op Tuma quarpammesi.

[Ipeo6pazoBanue Gopmyn npu KonupoBaHuu. OTHOCUTENNbHAS, a0COTIOTHAS U CMEIIaHHas
azpecanus.

VYcrnoBHbIE BEIYMCIEHUS B NIEKTPOHHBIX Tabiuiax. CyMMUpoOBaHHE U MOACYET 3HAUCHUM,
OTBEUAIOUIUX 3aJaHHOMY ychoBuio. OOpaboTka Oonbliux HAOOPOB MaHHBIX. YuCIEeHHOE
MOJENUPOBAHUE B DNIEKTPOHHBIX TabIHUIIaX.

NudopmannoHHbie TEXHOJOTHH B COBPEMEHHOM 0011ecTBe

Ponp uHGOpPMAIMOHHBIX TEXHOJOTHI B Pa3BUTHH dKOHOMUKH MHpPA, CTPaHBI, PErHOHA.
OTKpBITEIE 00pa30BaTEIBHBIE PECYPCHI.



[Tpodeccun, cBsazanubie ¢ UHPOPMATUKOHN 1 HHPOPMAITHOHHBIMHU TEXHOJIOTHSAMU: BEO-AU3aiiHED,
NPOrPaMMHUCT,  pa3pabOTUYMK  MOOHJIBHBIX  NPWIOKEHUH, TECTHPOBIIUK, AapXUTEKTOP
IPOrPaMMHOTO 00ecTieueHH s, CIICIIUATUCT MO aHAJIN3Y JaHHBIX, CHCTEMHBIH aIMUHUCTPATOD.



IINIAHUPYEMBIE PE3YJIbTATHI OCBOEHMUA ITPOI'PAMMBbI o
NH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuenne mHPOpPMATHKM HA YpOBHE OCHOBHOTIO 00IIero oOpa3oBaHUs HANpPaBJICHO Ha
JOCTIKEHHE OOYYalOUIMMHCA JUYHOCTHBIX, METAlpeAMETHBIX M TPEAMETHBIX Pe3yJbTaToB
OCBOEHUS COJIEpKaHUs y4eOHOTO MIpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yJbTaThl UMEIOT HANpaBICHHOCTh HA pELIEHUE 3a/ad BOCHUTAHMS,
Pa3BUTHS U COLMAM3AIUH 00yJarOIIUXCs CPEACTBAMU yIeOHOTO MpeIMeTa.

B pesynbrare uszydeHuss nHGOpPMATUKU Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs Yy
oOyyaromerocst OyyT cOpMHPOBAHBI CIEIYIOUINE THNYHOCTHBIC Pe3yIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUS:

LIEHHOCTHOE OTHOILIEHHE K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M HAy4HOMY
HaCJIEIUI0, IOHMMaHue 3Ha4eHUs] HH(OPMATUKU KaK HAyKU B JKU3HU COBPEMEHHOTO OOIIECTBa,
BJIaJICHHE JOCTOBEPHOU NH(popMalrel 0 mepeaoBbIX MUPOBBIX U OTEUECTBEHHBIX JOCTUKEHUSIX B
obnactTu MHPOPMATUKHM U WH(GOPMALMOHHBIX TEXHOJOTUH, 3aMHTEPECOBAHHOCTh B HAyYHBIX
3HaHMSIX O LKU(POBOI TpaHCcHOpPMALIUNK COBPEMEHHOTO O0IIECTBA;

2) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OpHEHTAIlMsI Ha MOpaJbHbIE IIEHHOCTH UM HOPMBI B CHUTYallUsIX HPaBCTBEHHOrO BBHIOOpA,
TOTOBHOCTH OLIEHMBATh CBOE MOBEJACHHE U IMOCTYINKH, a TaKKe MOBEICHHE U MOCTYIKH JAPYTUX
JIOJe C TO3UIMHM HPABCTBEHHBIX M TPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIEICTBUN
MOCTYIIKOB, aKTUBHOE HEMIPUSTHE aCOIMANIbHBIX MOCTYIKOB, B TOM uncie B IHTepHeTe;

3) rpa:KIaHCKOT0 BOCIIUTAHUSA:

IPEJCTAaBICHUE O COLMAIBHBIX HOpMax M MpaBWJIaX MEKIMYHOCTHBIX OTHOLIEHUH B
KOJUICKTHBE, B TOM YHCJIE B COLMAIBHBIX COOOLIECTBAX, COOIIOAEHUE MPaBUl OE30MaCHOCTH, B
TOM YHCJIE HAaBBIKOB 0€30IIaCHOTO MOBEAEHUS B MHTEPHET-CPEJE, TOTOBHOCTh K Pa3HOOOpPa3HOM
COBMECTHOM JI€ATENILHOCTU IPH BBINOJHEHUHM Y4YeOHBIX, IO3HABAaTEIbHBIX 3ajay, CO3JAaHUU
Y4eOHBIX MPOEKTOB, CTPEMJICHHE K B3aUMOIOHHMAHHMIO M B3aUMOIIOMOIIM B IpOIECCE 3TOM
y4eOHOH NeATeNbHOCTH, TOTOBHOCTb OLIEHUBATh CBOE MOBEIECHHE M IMOCTYIKH CBOMX TOBAapHIIECH
C MO3ULH HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUNA OCTYIIKOB;

4) HeHHOCTeil HAYYHOI 0 MO3HAHUSA |

C(OPMHPOBAHHOCTh ~ MHPOBO33PEHUYECKMX  IpeJCTaBleHMH 00  uHpopmauuwy,
MHOOPMALIMOHHBIX IpoLeccax U HMH(MOPMAIMOHHBIX TEXHOJIOTHUAX, COOTBETCTBYIOILUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U OOIECTBEHHOM MPAKTUKH U COCTABJIAIOLINX 0a30BYIO
OCHOBY /1715l IOHMMAHUS CYIIHOCTU HAYYHOM KapTHHBI MUPA;

UHTEepeC K OOYyYeHMIO M IO3HAHUIO, JI0003HATEIBbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHUI0, 0CO3HAHHOMY BbIOOPY HApPaBICHHOCTU M YPOBHs 00yueHUsI B JaJIbHEHIIEM;

OBJIaZICHUE OCHOBHBIMM HaBBIKAMU HCCIIEIOBATEIbCKON JEATENbHOCTH, YCTAaHOBKAa Ha
OCMBICIICHME OIbITa, HAOMIOAEHUH, MOCTYNKOB M CTPEMJICHHE COBEpIIEHCTBOBATh MYTH
JOCTH)KEHUS] MHAMBHIYyalbHOTO M KOJUJIEKTUBHOT'O OJ1aromnoJryyus;

C(OPMHUPOBAHHOCTh ~ MH(MOPMALMOHHOW  KyJAbTYpPbl, B TOM  YHCJIE€  HaBBIKOB
CaMOCTOSTEJIbHONW paboThl ¢ yUeOHBIMH TEKCTaMH, CIIPAaBOYHON JIUTEPaTypoi, pa3HOOOpa3HBIMU
cpeacTBaMU UH(OPMAIIMOHHBIX TEXHOJIOTHH, a TAK)KE YMEHUS CaMOCTOSITEIbHO ONPEACTATH LeNn
CBOEro 00yueHHsl, CTaBUTh U (GOpMYIHpOBATh /11l ceOsl HOBbIE 3a7a4k B yu€0e 1 Mo3HaBaTeIbHON
JESITEIbHOCTH, Pa3BUBATh MOTHUBBI M MHTEPECHI CBOEH MTO3HABATEIILHOM IEATENBHOCTH;

S) popmupoBaHus KyJbTYPbI 310POBbS:

OCO3HAHNE LIEHHOCTH >KM3HH, OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3/I0pPOBbIO, YCTAaHOBKA
Ha 3JI0pOBBI 00pa3 *KH3HH, B TOM YHCIIE M 32 CYET OCBOCHHUS M COOMIOAEHUs TpeOoBaHUU
0e301acHOM KCILTyaTallul CPeICTB MHPOPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

6) TPy10BOr0 BOCIIUTAHUA:



MHTEpEC K MPAKTUYECKOMY M3Yy4eHHIO Mpodeccuil U Tpyaa B cdepax mpodeccuoHaTbHON
JEATeNbHOCTH, CBSI3aHHBIX € HMH(OPMATHKOH, NPOTpaMMHUPOBAHHUEM M WH(POPMALMOHHBIMU
TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JIOCTH)KCHUSAX HAyKH WH(OPMATHKUA U HAYYHO-TEXHUYECKOTO
porpecca;

OCO3HAHHBII BBIOOp M MOCTPOEHUE WHIMBUIYAIbHOW TpaeKTOpUU OOpa3oBaHUsS U
KU3HEHHBIX TJIAHOB C YUETOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB B MOTPEOHOCTEIH;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUSA:

OCO3HAHHUE ITI00AJILHOTO XapakTepa SKOJIOTMUECKUX MPpoOIeM U MyTeH X pPelieHus, B TOM
quclie ¢ y4éTOM BO3MOKHOCTEN NH(POPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

8) amanranmum oOydamomerocsi K M3MEHSIOIMMMCH YCJOBHUSIM CONHAJBHOH U
NPUPOIHOH Cpeabl:

OCBOEHHE OOy4aroIIMMHCS COLMAIBbHOTO OIbITa, OCHOBHBIX COLIMAJbHBIX pOJIEH,
COOTBETCTBYIOIIMX BEAYyHIEH JEesATeNbHOCTH BO3pacTa, HOPM U IMpaBW OOIIECTBEHHOTO
MOBEACHUS, (OPM COLIMATIBHON JKU3HU B TPYIIAX U COOOIIECTBAX, B TOM YHCIIE CYHIECTBYIOIIUX
B BUPTYQJIbHOM IPOCTPAHCTBE.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMmeTHble pe3ylbTaThl OCBOEHHS MPOTrpaMMbl MO HH(GOPMATUKE OTPaKaroT
OBJIAJICHUE YHUBEPCAIbHBIMHU y4eOHbIMU JNENCTBUSIMU — IT0O3HABATEJIbHBIMU,
KOMMYHUKAaTUBHBIMH, PETYJIATHBHBIMHU.

IMo3naBaTeibHbIE YHHBeEpPCAJbHbIE YueOHbIe el CTBUS

ba3oBbIe Jornuyeckue AeMcTBUA:

YMEHHUE ONpEACNATh TMOHATHSA, CO3/JaBaTh OOOOIIEHUS, YCTaHABIMBATh AaHAJIOTHH,
KJIacCU(HUITMPOBATh, CAMOCTOSITEIFHO BHIOMPATh OCHOBAHUS M KPUTEPUU IS KIIaCCU(PUKAIIUH,
YCTaHABIWBATh MPUYUHHO-CIICACTBEHHBIC CBS3H, CTPOUTH JIOTUUECKHE PACCYKICHHs, IENaTh
YMO3aKJITIOYCHHS (MHAYKTUBHBIC, IEAYKTUBHBIC U 10 aHAJIOTUN) U BBIBOJIBL;

YMEHHUE CO3/1aBaTh, MPUMEHATHh M NMPE0OPa30BbIBATh 3HAKH M CHMBOJIBI, MOJICIH M CXEMBI
JUTsI peleHrs yaeOHBIX U MO3HaBaTEIbHBIX 33]1a4;

CaMOCTOSITEJIPHO BBIOMpATh CIOCOO pemIeHus ydeOHOH 3a7aud (CpaBHHBATh HECKOJIBKO
BApUAHTOB PEIICHHMS, BHIOUPaTh HAaMOO0JIee TOIXO AN C YYETOM CaMOCTOSATEIBLHO BhIACICHHBIX
KpUTEPHUEB).

Ba3oBble uccienoBarebCcKHe NeliCTBHA:

dhopMyaupOBaTh BOMPOCH], (PUKCUPYIOIIME Pa3phlB MEKIY PEATbHBIM M JKEJIATEIbHBIM
COCTOSIHUEM CHUTYaIliH, 00bEKTa, ¥ CAMOCTOSTEILHO YCTAaHABIMBATh HCKOMOE U JJAHHOE;

OIICHUBATh HA MPUMEHHMOCTb U JOCTOBEPHOCTh HMH(POPMAIUIO, MOIYYEHHYIO B XOJE
HCCIIEI0BAHHUS;

MMPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHINIEE pPa3BUTHE TIPOIECCOB, COOBITMH M HUX
MOCJICJICTBUS B aHAJIOTMYHBIX WM CXOJIHBIX CUTYAllUAX, a TAKKE BBIIBUTATH MPEATONIOKEHHUSI 00
WX Pa3BUTHUU B HOBBIX YCIOBUSX M KOHTEKCTaX.

Pabora ¢ undpopmanmeii:

BBISIBIISITh TeOUIUT UHPOPMAINH, JAHHBIX, HEOOXOAUMBIX I PEIICHUs! MOCTaBIEHHON
3aJ1a4uM;

MPUMEHSTh Pa3IUYHbIE METOMAbl, MHCTPYMEHTBl M 3alpochl TpU TIOUCKe U OTOOpe
MHGOPMALIUY UK TAHHBIX U3 UCTOYHHUKOB C YUETOM MPEII0KEHHOM yueOHOM 3a/1auM U 3aJaHHBIX
KpUTEPUEB;

BBIOMpATh, aHAJIM3UPOBATh, CHUCTEMATH3UPOBATH M HUHTEPIPETUPOBATh WHGOPMAIUIO
Pa3IMYHBIX BUJOB U (POPM MpEACTABICHHUS;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMANbHYIO (opMmy mpeacTaBieHUs WHOOPMAIUU U
WJUTIOCTPUPOBATH pelIaeMble 33Jjauid HECIOKHBIMU CXeMaMH, AUarpaMMaMiu, UHOU Tpadukod u
AX KOMOMHAILIUSAMH;



OILICHUBATh HAJAEKHOCTh MHPOPMALMU IO KPUTEPHUAM, MPEUIOKEHHBIM YUYUTEIEM HWIIH
cOpPMYIMPOBAHHBIM CAMOCTOSTENHHO;
3G PEKTUBHO 3alIOMUHATH U CUCTEMAaTU3UPOBATH HH(OPMAIHIO.

KoMMyHuKaTHBHBIE YHUBepcaJbHbIE YUeOHbIe AeiicTBUSA

Oo0menmne:

COIOCTABJISATh CBOU CY)KJIEHHUS C CYXKACHUIAMU APYTUX YHACTHUKOB JUAJIOTa, 0OHAPYKUBATh
pa3IM4Mue U CXOICTBO MO3ULIN;

MyOMMYHO  TPEICTABISITH  PE3YJIbTAaThl  BBIMOJHCHHOTO  OMbITA  (IKCIICPUMEHTA,
HCCIe0BaHUs, IPOCKTA);

CaMOCTOSITEJIbHO BBIOMpaATh (opMaT BBICTYIUIGHHS C YYETOM 3a7ad MpPE3CHTAUH |
oco0eHHOCTEH AyAUTOPUN U B COOTBETCTBUU C HUM COCTABJIATH YCTHBIC U IMCbMCHHBIC TEKCTHI C
HCIIOJIb30BAHUEM HUJINIIOCTPATUBHBIX MAaTCPHAJIOB.

CoBMecTHas1 1eSITeJILHOCTD (COTPYITHMYECTBO):

MMOHUMAaTh U UCIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHON W MHIUBUAYAIbHONW pabOThl IpU
pELIeHNH KOHKPETHON MPpOo0JIeMbl, B TOM YUCIIE IPU CO3JaHUM MH(DOPMALIMOHHOTO MTPOIYKTA;

MIPUHUMATh 1€JIb COBMECTHONM HMH(QOPMAIIMOHHOM JesTeNbHOCTH MO cOopy, oOpaboTke,
nepenave, Gpopmanuzanuu MHPOPMAINH, KOJUIEKTUBHO CTPOUTH JEHCTBUS MO €€ NOCTHKEHUIO:
pacrpenensiTh poJir, T0TOBAPUBATHCS, 0OCYKIaTh MPOIIECC U PE3YIIbTAT COBMECTHOM PabOTHI,

BBITIOJTHATE CBOIO YacTh paboThl ¢ mHbopMarumeil wim UHOOPMAIMOHHBIM MPOIYKTOM,
JOCTHUTasl KAYECTBEHHOTO Pe3yiIbTaTa 10 CBOEMY HAIPaBJICHUIO U KOOPIMHUPYS CBOU JACHCTBHSI C
APYTUMH YJICHAMH KOMaH/IbI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIaJa B 00U MHGOPMAIIMOHHBIN MPOAYKT [0 KPUTEPUSIM,
CaMOCTOSITENIbHO CPOPMYITHUPOBAHHBIM YYaCTHUKAMU B3aUMOJCHCTBUS;

CpaBHHMBAaTh pe3yAbTaThl C HMCXOJHOM 3aJayeil W BKIAJ KaXJIOro 4ieHa KOMaHIbl B
JNOCTHKEHHE pPe3ybTaToB, pa3feisiTh cepy OTBETCTBEHHOCTH M MPOSIBISTH TOTOBHOCTH K
MIPEIOCTABJICHUIO OTUYETA TIepe]] TPYIIION.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE 1elCTBHS

Camoopranuszanms:

BBISIBIISITH B )KU3HEHHBIX U YUEOHBIX CUTYalUsIX MPOOIEMBbI, TpeOyIOIue peuIeHus;

OpUEHTHPOBAThCSA B PA3IMYHBIX MOJIXOJAaX K MPUHATHIO pelieHUil (MHIUBUAYaTbHOE
MIPUHSATHE PEIICHUH, IPUHATUE PELICHU B TPYIIIE);

CaMOCTOSITEJIbHO COCTaBIIATh AJNTOPUTM peUIeHHs 3ajaud (WM €ro 4acTb), BBIOMpATh
crocob pemieHus ydyeOHOM 3amaud C  y4€TOM HUMEIOIIMXCS PECypcoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh MpeJlaraéMble BApUAHThI PEIICHUH;

COCTaBIIATh IJIaH ACWCTBHI (IJIaH peaau3allid HaMEYEHHOTO alTOpPUTMa pEIICHHS),
KOPPEKTUPOBATh MPEIJIOKEHHBINA aqrOPUTM C YIETOM IMOTYUYECHHUS HOBBIX 3HAaHUN 00 M3ydyaeMoM
00BEKTE;

JienaTh BHIOOP B YCIOBHSX MPOTHUBOPEUHMBON MH(OpMAIMKM U OpaTh OTBETCTBEHHOCTDH 3a
pelieHue.

CamoKoHTpOJIB (pediexcust):

BIIAJIETh CIIOCOOAMHU CAaMOKOHTPOJISL, CAMOMOTHBAIINH U pe(IICKCHH;

JIaBaTh OLEHKY CUTYALIMH U Ipeaararh IiaH €€ U3MEHEHUS;

YUUTBIBATh KOHTEKCT U IPEABUAETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPH PEIICHUN
yueOHOM 3a/1a4H, aJanTUPOBATh PEIICHNE K MEHSIOIUMCS 00CTOSITENLCTBAM;

OOBSACHATh MPUYUHBI JOCTHKEHUS (HEJAOCTHIKEHHUS) Ppe3ylbTaToB WHGOPMAIMOHHON
NeSITeNFHOCTH, JaBaTh OIICHKY NPUOOPETEHHOMY OMBITY, YMETh HAaXOJIUTh TO3UTHBHOE B
MPOU30IIEAIIEH CUTYALIUH;

BHOCUTH KOPPEKTUBHI B ACATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, N3MEHUBIIUXCS
CUTYaIii, YCTAHOBIIEHHBIX OIITMOOK, BO3HUKIIUX TPYAHOCTEH;



OLICHHBATh COOTBETCTBUE PE3YJIbTAaTa IICTH U YCIOBHUSM.

IMOUMOHATbHBIA HHTE/IEKT:

CTaBUTH ceOs1 Ha MECTO JPYTOTo YeJI0BeKa, IOHMMATh MOTHBBI M HAMEPEHHS JPYroro.

IpunsTHE COSI M APYTHX:

0CO3HaBaTh HEBO3MOXXHOCTh KOHTPOJHMPOBATh BCE BOKPYI AaXe B YCIOBUSX OTKPBITOTO
J0CTYyTa K JIF0OBIM 00bEMaM HH(DOPMAITHH.

HNPEIMETHBIE PE3YJIbTATbBI

K kon1y 00ydenust B 7 kjiacce y oOyqaromierocsi 0yyT copMHUpPOBaHBI CIEIYIONINE YMEHUS:

MOSICHATH Ha MPHUMEPax CMBICI MOHATHH «HHPOpManus», «MH()OPMALMOHHBIA POIIECC,
«00paboTka nHpopMaUNy», «XpaHeHHE HHpopMaLUNy, «epeaada HHPOopMaLuny;

KOJMPOBATh M JIEKOJMPOBATH COOOIIEHUS IO 3aJaHHBIM TpPaBWIIaM, JEMOHCTPHUPOBATH
MMOHWMaHHUE OCHOBHBIX MPUHIIMIIOB KOJAWPOBaHMS HHPOPMALIUHU PA3IMIHOMN TPUPOIBI (TEKCTOBOH,
rpaduueckoil, aynuno);

CpaBHUBATh JUIMHBI COOOIICHWH, 3alMCaHHBIX B Pa3IMUYHBIX an(aBUTaX, ONEPUPOBATH
eIMHUIIAMH U3MEpeHusT HH(POPMAIOHHOTO 00bEMa M CKOPOCTH TIepeIayr JaHHBIX;

OIICHUBATh M CpPaBHUBATh pPa3MEpbl TEKCTOBBIX, TpapUUECKUX, 3BYKOBBIX (HailIoB W
BH1€0(DaiiIoB;

MPHUBOANTH TIPUMEPBI COBPEMEHHBIX YCTPOWCTB XpaHEHWs W Tepeaadn WHGOpMAIHH,
CpaBHUBATh UX KOJMYECTBEHHBIC XapaKTEPUCTUKH;

BBIJICIISITH OCHOBHBIE ATAIbl B UICTOPUHU M TIOHUMATh TE€HICHIINH Pa3BUTHS KOMITBIOTEPOB U
MIPOTPAMMHOTO 00€CTICUeHNS,

MOJIy4aTh M UCIIOJIb30BaTh HH(OPMALIHIO O XapaKTEPUCTHKAX NEPCOHAIBHOIO KOMIIBIOTEPA
U €ro OCHOBHBIX JJIeMEHTax (MpOLEeccop, OIMEpaTUBHAs MaMATh, JOJITOBPEMEHHAas MaMSATh,
YCTpOWCTBa BBOJA-BHIBOJIA);

COOTHOCHUTb XapaKTEPUCTUKH KOMITbIOTEpA C 33Ja4aMU, PEIIa€MbIMHU C €0 TOMOIIBIO;

OPHEHTHPOBATHCS B UEPAPXUUECKONU CTPYKTYpe (haiIoBOM CHCTEMBI (3aITUCHIBATH TIOJTHOE
uMs (paitma (katanora), myTh K ¢aiiny (Karajaory) Mo HMEIMEMYyCs ONMUCaHHi0 (ailioBoi
CTPYKTYpBI HEKOTOPOTO MH(POPMAITMOHHOTO HOCUTEIS);

paborath c¢ (ailoBOM cHUCTEMOW NEPCOHATBLHOTO KOMIIBIOTEpA C HCIOJIb30BaHHEM
rpaduueckoro unTepdeiica, a IMEHHO: CO3/1aBaTh, KOTUPOBATh, IEPEMEIIATh, IEPEUMEHOBBIBATD,
YAANATh U apXUBUPOBATH (ailsibl U KaTajuoru, UCIOJIb30BaTh aHTUBUPYCHYIO IPOTpamMmy;

MPEJCTaBIsATh  PE3YyJNbTaThl CBOCH  JEATEIBLHOCTH B  BHJE CTPYKTYPHUPOBAHHBIX
WUTIOCTPUPOBAHHBIX JOKYMEHTOB, MYJIbTUMEIUMHBIX MTPE3CHTALIHIH;

uckate wuHpOpMaluio B IHTepHeTe (B TOM 4YHClE, IO KIIOYEBBIM CIIOBaM, IIO
M300paXeHHI0), KPUTUUECKH OTHOCUTHCS K HalWeHHOW MH(OpMAaIMU, 0CO3HABAs OMACHOCTD JIJIs
JUYHOCTH U OOIIecTBa pPACIpPOCTPaHEHHs] BPEIOHOCHON HH(oOpManuu, B TOM 4YHUCIE
HKCTPEMHCTCKOTO U TEPPOPUCTHUECKOTO XapaKTepa;

MIOHUMATh CTPYKTYPY aJIpECOB BeO-peCypcoB;

HCII0JIb30BAaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHUKAIIUH;

coOmonarb  TpeOoBaHMs  O€30MacHOW  OSKCIUTyaTalluM  TEXHUYECKHMX  CPEJCTB
MH(GOPMAIMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJIOTUH, COOJIOAATh CETEBOW 3THUKET, Oa30BbIe
HOPMBI HH(GOPMAITMOHHOM 3THUKH U TpaBa MpH paboTe ¢ MPUIOKEHUSIMHU Ha JIIOOBIX yCTpocTBax
u B MIHTepHeTe, BEIOMpaTh Oe30MacHble CTpAaTeTuH MOBEJICHUS B CETH;

MPUMEHSITh METOAbI MPO(UIAKTUKYA HEraTUBHOTO BIUSHUS CPEICTB MHPOPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHI Ha 370pOBbE MOJIb30BATENS.

K koH1y 00yuenus B 8 kjacce y oOyyaromnierocsi 0yyT copMHUpPOBaHbI CIEYIOLINE YMEHUS:



MOSICHSATH HA MPUMEpaXxX pa3inuyusi MEXAy MO3ULIMOHHBIMU U HEMO3UIIMOHHBIMU CUCTEMaMH
CUHCIICHMUS;

3aluChIBaTh U CpaBHHUBATh weible yncia oT 0 mo 1024 B pa3inuyuHbIX MO3UIMOHHBIX
cucTeMax cyucieHHs (C OCHOBaHHMSIMHU 2, 8, 16), BHINOMHATH apu(METHYECKHE OIepanuu Haj
HUMU;

PacKpbIBaTh CMBICT MOHSITUH «BBICKA3bIBAHUEY», «IOTHMYECKAsl OMEpalusy», «JIOTUYECKOE
BBIpAKCHUEY,;

3alMChIBAaTh JIOTMYECKUE BBIPAKEHUS C MCIHOJB30BAHUEM JU3bIOHKIUM, KOHBIOHKIMHU U
OTpULIAHUS, OIPENENSITh HCTUHHOCTb JIOTMYECKUX BBIPAXKEHUH, €CIM W3BECTHbl 3HAYCHUS
MCTHHHOCTU BXOJSIIMX B HETO MEPEMEHHBIX, CTPOUTHh TAOJIHMIIBI UCTHHHOCTU JUIS JIOTMYECKHUX
BBIPAKEHU;

PacKpbIBaTh CMBICT MOHSITHH «HCIOJHUTENbY, «AITOPUTM», «Iporpamma, MOHUMas
Pa3HUIly MEXAY YIOTpeOJIeHNEM ITUX TEPMUHOB B OOBIJIEHHOW peur U B UHPOPMATHKE;

OTIMCHIBATh AJITOPUTM pELICHU 337a4 pa3INYHbIMU CIOCOOAMHU, B TOM YKCJIE B BUJIE OJIOK-
CXEMBI;

COCTaBJISATh, BBINOJHATH BPYYHYI0O U Ha KOMIIBIOTEPE HECIIOXKHbBIE AJITOPUTMBI C
WCI0JIb30BAHMEM BETBJICHUN M LUKIIOB JUISl YIIPABJICHUS HCIOJIHUTENISIMH, TaKUMHU Kak Po0or,
UYepenamka, YepTEKHUK;

HCI0JIb30BaTh KOHCTAHTHl U MEPEMEHHBIE Pa3IMYHBIX THUIOB (YHCIOBBIX, JIOTUYECKHX,
CHUMBOJIbHBIX), a TAKXKE COJEpKAIINe UX BBIPAKEHUS, UCIIOIb30BaTh ONEPATOpP MPUCBAUBAHMUS;

HCII0JIb30BaTh MPHU pa3pabOTKe MpoTrpamMM JIOTHUECKUE 3HAYCHHUs, OTIepallii U BbIPaKEHUS
C HUMU;

aHAJIM3UPOBATH MPEAJIOKEHHBIE aITOPUTMBI, B TOM UHUCIIE ONPEAETATh, KaKHe Pe3yIbTaThl
BO3MOXHBI IPU 33JaHHOM MHO>KECTBE UCXOJHBIX 3HAYCHUII;

CO3[1aBaTh U OTJIAKUBATh MPOrPaMMbI Ha OJTHOM M3 sI3bIKOB TporpammupoBanus (Python,
C++, Ilackans, Java, C#, IlIkonbHBIH AJNTOpUTMHYECKHH SI3BIK), peanu3yrolue HECIOXKHBIS
aIrOpUTMBI 00paOOTKU YHUCIIOBBIX JAHHBIX C UCIIOJIH30BAaHUEM LIUKIIOB U BETBJICHUIL, B TOM UHCIIe
pean3yronue MpoBepKy ASTUMOCTH OJTHOTO IIEJIOT0 YHCIia Ha IpYroe, MPOBEPKY HAaTypalbHOTO
Yyclia Ha MPOCTOTY, BblAEICHUS HU(p U3 HATYPaTbHOTO YKCIa.

K konIty 00yueHus B 9 kyacce y oOydaromierocst 0yayT copMUpOBaHbI CICTYIONINE YMECHHUS:
pa3duBaTh 3a7a4Ml HA TMOJ3a7a4H, COCTABIATH, BBINOJHATH BPYYHYIO W HA KOMIIBIOTEPE
HECIIOKHBIC aJITOPUTMBI C UCTIOJIH30BAHUEM BETBIICHHH, IIMKIIOB M BCIIOMOTATEIIBHBIX aJITOPUTMOB
IUTsL yIIPABIICHHSI HCTIOJTHUTEISIMU, TAKMMHU Kak Pobot, Uepenaika, YepTé&xHUK;

COCTaBJIATh M OTJKUBATh MPOTPAMMBI, PEATH3YIONINE THIIOBBIC aJTOPUTMBI 00paOOTKU
YHCJIOBBIX TOCJIEIOBATEIBHOCTEH WM OJJHOMEPHBIX YHCIIOBBIX MACCUBOB (ITOMCK MAaKCUMYMOB,
MUHUMYMOB, CyMMBI HJTH KOJIMYECTBA AIEMEHTOB C 33JJAHHBIMH CBOMCTBAMH) HA OJTHOM U3 SI3bIKOB
nporpammupoBanus (Python, C++, TTackans, Java, C#, I1IKoapHBIH ATroOpuTMHYECKHIA SI3BIK);

PacKpbIBaTh CMBICI TOHSATHHA «MOJEIbY, «MOJICITHPOBAHUEY, ONPEACIATh BUIBI MOJCICH,
OIICHUBATh aJCKBATHOCTh MOJICJIA MOJICITUPYEMOMY OOBEKTY M LEJISIM MOJICITUPOBAHMS,

UCIIOJBb30BaTh Tpadbl U JCPEBbs Ui MOJICIIMPOBAHMS CUCTEM CETCBOW U MEPapXUUYeCKOMN
CTPYKTYpPBI, HAXOJUTh KpaTyailiiuii myTh B rpade;

BBIOMpATh CHOCOO TMpEJCTaBIIEHUS TAHHBIX B COOTBETCTBHUHM C TOCTaBJICHHOW 3amaudeit
(Tabnuipl, cxeMbl, TpaduKU, TUarpaMMBbl) C UCIIOJIb30BAHUEM COOTBETCTBYIOIIMX MPOTPAMMHBIX
cpencTB oOpabOTKHU NaHHBIX;

WCIOJIb30BaTh AJIEKTPOHHBIE TAOIUIIBI A7l 00pabOTKH, aHAIIM3a U BU3yaIH3aI[Mi YHCIOBBIX
JAHHBIX, B TOM YHCIIE C BbIICTICHHEM TUarna3oHa TaOIUIbl U YHOPSIOUYMBAHUEM (COPTHUPOBKONA)
€ro DJIEMEHTOB;

co3faBaTh W TPUMEHSATH B DJIEKTPOHHBIX Ta0muuax Qopmymnbl A pacd€ToB C
WCIOJIb30BAHNEM BCTPOCHHBIX apuPMeTHUeCKUX QYHKIUHN (CyMMHpPOBAaHUE U TIOJICUET 3HAUCHUN,



OTBEYAIOIIUX 33aJaHHOMY YCJIOBHIO, CpelHee apu(METHUECKOe, MOUCK MaKCHUMalbHOTO |
MUHUMAJIBHOTO 3HAYEHUS ), AOCOTIOTHON, OTHOCHTEIHHON, CMEIIAHHOW aJjpecaluy;

HCII0JIb30BAaTh 3JIEKTPOHHBIE TAOMUIBl JJI YHCIEHHOIO MOJEIUPOBAHUS B IPOCTHIX
3ajjauax U3 pa3HbIX MPEIMETHBIX 00IacTei;

HCII0JIb30BATh COBPEMEHHBIE HHTEPHET-CEPBUCHI (B TOM UHCIE KOMMYHUKALIMOHHBIE
CepBUCHI, O0JauHBIC XPAaHWIMIIA JAHHBIX, OHJIAWH-TIPOTpaMMbl (TEKCTOBBIE W Trpadudeckue
peIaKTopsl, Cpebl pa3paboTKH)) B yueOHOM M TOBCETHEBHOM JI€ATEIbHOCTH;

NPUBOANTH TPHUMEPHI HCIOJB30BAaHHUS TE€OWH(POPMAIIMOHHBIX CEPBUCOB, CEPBHUCOB
rOCYJIapCTBEHHBIX YCIYT, 00pa3oBaTelIbHBIX CepBUCOB MHTEpHETa B y4eOHOM M MOBCEIHEBHOM
NeSITENIbHOCTH;

HCIOJIb30BAaTh  pa3jIMYHbIE CPEACTBAa 3alllUThl OT BPEJOHOCHOTO IPOTrPaMMHOIO
ofecrnieveHus, 3alluiarh NepCOHATbHYI0O HHPOPMAIIMIO OT HECAHKIIMOHUPOBAHHOTO JOCTyNa U
€ro TMOCJIEJACTBUHM (pasriamieHusi, IOJMEHbI, yTpaThl JaHHBIX) C YYETOM OCHOBHBIX
TEXHOJIOTUYECKUX M COLUAIBHO-TICUXOJIOTUYECKUX AacleKTOB HCIOJIb30BaHUs ceTH MHTepHer
(cereBasi aHOHMMHOCTb, LIU(POBOI cJe/l, ayTeHTUYHOCTh CYOBEKTOB U PECYpCOB, ONACHOCTH
BPEIOHOCHOTO KOJIa);

pacrno3HaBaTh IMOMBITKH M TPEAyNpeKIaThb BOBJIEYEHHE ce€0s M OKpYKaloluX B
NeCTPYKTUBHBIE U KPUMMHAJIbHbIE ()OPMBI CETEBOM aKTUBHOCTH (B TOM uHucje KHUOepOyJUIMHT,
¢bumuHr).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KVIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne n/m HanmeHoBaHMe pa3je/ioB U TeM N T TS T rp—— (uudgposbie)
NMPOrpaMmblI Bcero 5 p o0pa3oBaTe/bHbIE
padoTsI padoThI pecypesI
Paznea 1. llndpoBas rpamoTHOCTH
11 KomnbroTep — yHHuBepcanbHOE 9 bubnuorexa [JOK
' YCTPOUCTBO 00pabOTKH JaHHBIX https://m.edsoo.ru/7f41646e
bubmmoreka [{OK
12 TporpamMe! i JaHHEIe 4 https://m.edsoo.ru/7f41646e
bu6moreka [IOK
13 Kommprotepibie cerH 2 https://m.edsoo.ru/7f41646e
Hroro mo pazgeny 8
Pa3znesa 2. Teopernueckue 0CHOBbI HH(POPMATHKH
21 Nudopmanms u uHGOpMAITMOHHEIE 5 bubmuorexa [JOK
' IIPOLIECCHI https://m.edsoo.ru/7f41646e
bubnmuorexa [JOK
2.2 Hpencrasnenme mugopmarm d https://m.edsg).ru/7f41646e
Hroro mo pazaeny 11
Paznen 3. UndopmanmoHHbIe TEXHOJIOTHH
bubnuoreka [JOK
3.1 TeKCTOBBIC IOKYMCHTSI 6 . https://m.edsoo.ru/7f41646e
bubnuoreka [JOK
3.2 Kowmpiorepnas rpaguia 4 https://m.edsoo.ru/7f41646e
3.3 MynbTuMenniiHbIE TPE3EHTALINT 3 1 Eggg?lﬁzziicﬁfﬂ 416460
Hroro no paszneny 13
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Ne i/ OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecm/le 0GpazoBaTEIbHbIE
padoTsbI padoThbI pecypesI
Pa3nea 1. Teoperuyeckue 0CHOBbI HHPOPMATHKH
bubmmoreka [{OK
11 CHeTeMEI cHCIeHuA 6 ! https://m.edsoo.ru/7f418516
. bubnuorexa [JOK
1.2 DNIeMEHThI MaTEMaTUYECKON JIOTUKH 6 1 https://m.eds00.ru/7f418516
Hroro mo pazgeny 12
Paszpnen 2. Anropurmsl M IPOrpaMMHPOBaHue
21 HcnonauTeny u anropuTMel. 10 1 bubnuoreka [IOK
' AJITOPUTMHYECKUE KOHCTPYKIIUU https://m.edsoo.ru/7f418516
bu6mmoreka [IOK
2:2 #13bIK IPOrPAMMHPOBAHH o https://m.edsoo.ru/7f418516
bu6mmoreka [IOK
23 AHAIIH3 &/ITOPHTMOB 2 https://m.edsoo0.ru/7f418516
Hroro mo pazgeny 21
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OBUIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME



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

KosnunyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecm/le 0BpazoBaTEIbHbIE
padoTsbI padoThbI pecypesI
Paznea 1. llndpoBasi rpaMoTHOCTH
11 I'mo6anpHas cetb HTEpHET U cTpaTeruu 3 bubnnorexa [JOK
' 0e301acHOro MOBEJICHUS B HEil https://m.edsoo.ru/7f41a7d0
12 Pa6ora B nnopmanroHHoM 3 bubnnorexa [JOK
' MPOCTPAHCTBE https://m.edsoo.ru/7f41a7d0
Hroro mo pazueny 6
Paspnen 2. Teopernyeckue 0CHOBbI HHPOPMATHKH
2.1 MonenupoBaHue Kak METO/1 TO3HAHUS 8 1 bubmorexa IOK
' AP A https://m.edsoo.ru/7f41a7d0
Hroro mo pazgeny 8
Pa3znen 3. AnroputMbl 1 MpOrpaMMHpPOBaHHe
bu6mmoreka [JOK
3.1 PazpaboTka anropuTMOB U IporpamMm 6 1 https://m.edso0.ru/7f41a7d0
bu6mmoreka [JOK
3.2 Ynpasnenue 2 https://m.edsoo.ru/7f41a7d0
Utoro no pazneny 8
Paznea 4. UndopmanmoHHbie TEXHOJOTHH
bubmuoreka [JOK
4.1 DIEKTPOHHLIE TAO ML 10 https://m.edsoo.ru/7f41a7d0
47 WHupopmanoHHbIE TEXHOJIOTHH B 1 bubnuoreka [IOK
' COBPEMEHHOM 00IIIeCTBE https://m.edsoo.ru/7f41a7d0
Hroro no paszneny 11



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

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME
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IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

7 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBLIC PE3YyJdbTaThbl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmmMsbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

[To reme «lludpoBas rpaMOTHOCTH

1.1

[losicHaTe Ha mTpuMepax CMBICI HOHITUH  «UHpOpPMALIUAY,
«MH(}OpPMAIMOHHBIM  Tpolecc»,  «obpaboTka  UHGOpPMALUN,
«XpaHeHue nHhopMaluny, «repeaada HHPOpMaIm»

1.2

[IpuBomuTE mNpHMEpPBl COBPEMEHHBIX YCTPOWCTB XpaHEHUS U
neperauv  MHQOpManMM, CpaBHMBaThb HUX  KOJUYECTBEHHBIE
XapaKTEPUCTUKU

1.3

[lonmyyats W wucnonp30BaTh HWHGOPMALUMIO O XapaKTePUCTHKAaX
MEPCOHAJIBHOTO  KOMIBIOTEPAa M €ro  OCHOBHBIX  3JEMEHTax
(mporieccop, omepaTMBHas MaMsTh, JOJTOBPEMEHHas MaMsTh,
yCTpOMCTBa BBOIa-BhIBOJIA)

1.4

COOTHOCHTH XapaKTCPpUCTUKHU KOMIIBIOTEpPA € 3aJa4aMu, p€uIacMbIMU
C €ro IMoOMOIIbBO

1.5

OpueHTHUPOBATHCS B UEPAPXUIECKON CTPYKTYpe (PailliIoBOM CHCTEMBI
(3amucpIBaTh MOJIHOE MM (haiina (kaTtaiora), myTh K daiiny (KaTajiory)
10 HMEIOIIEMYCS OMHCAHUIO0 (ailIoBOM CTPYKTYphl HEKOTOPOTO
MH(POPMAITMOHHOTO HOCHUTEJIS)

1.6

PaboTtate ¢ (aiiyoBOl CHUCTEMOI MEPCOHATBLHOTO KOMITBIOTEPA C
UCIIOJIb30BAHUEM rpaduyeckoro uHTepdeiica: CO3/aBaTh
(konupoBaTh, IepeMeniarb, IEPEUMEHOBBIBATh,  YAAIATH U
apxXuBUpOBaTh (halyibl M KaTajord, HCIOJb30BaTh AHTUBHPYCHYIO
porpamMmmy)

1.7

Uckarpe unpopmanuio B MHTepHeTe (B TOM 4YHCIE MO KIHOYEBBIM
CJIOBaM, IO M300pa)KEHHI0), KPUTHUECKH OTHOCUTHCS K HaMJICHHOM
uH(GOpPMAIIMK, OCO3HABATh OIMACHOCTb JJIs JHYHOCTH U OOIIecTBa
pacrpocTpaHeHUs BpEAOHOCHON uHMOpManud, B TOM UHUCHE
9KCTPEMHCTCKOTO U TEPPOPUCTHUECKOTO XapaKTepa

1.8

[ToHnMaTh CTPYKTYpY a/IpecoB BeO-pecypcoB

1.9

Hcnonn3oBarh COBPCMCHHBIC CCPBHCHI I/IHTepHeT'KOMMYHI/IKaHI/Iﬁ

1.10

Cobmronate TpeOOBaHUs O€30MaCHON SKCIUTyaTallud TEXHUYECKUX
cpeAcTB MHGOPMAIMOHHBIX M KOMMYHHUKAI[MOHHBIX TEXHOJIOTUH,
coOmoaTh CEeTeBOM ATHUKET, 0a30BbIe HOPMBI HH(OPMAIIMOHHOMN
STHUKH U TpaBa MpH paboTe ¢ MPUIOKEHUSIMU Ha JIFOObIX YCTpOIcTBax
u B MIHTepHeTe, BEIOMpaTh 0€30MacHble CTpPATETuH OBEICHHS B CETH

1.11

HpI/IMeHHTL MCTO/bI HpO(bI/IJIaKTI/IKI/I HEraTUBHOT'O BJIMSAHUA CPCIACTB
I/IH(l)OpMaLII/IOHHLIX U KOMMYHUKAIIUOHHBIX TEXHOJIOTHI Ha 310pOBLC
I10JIB30BATCIIA

IIo Teme «TeOpeTI/I‘{eCKI/IC OCHOBBI I/IH(I)OpMaTI/IKI/I»




2.1

KoaupoBate u nekoupoBaTh COOOLICHUS 1O 33JaHHBIM IPaBUIIAM,
JIEMOHCTPUPOBATh NOHUMAHWE OCHOBHBIX HMPUHIMIIOB KOIMPOBAHUS
nH(pOpMAIUU Pa3IMYHON TPUPOABI (TEKCTOBOH, TpaduyecKkoid, ayamo-

)

2.2

CpaBHI/IBaTI) JJINHBI COO6HICHI/II\/JI, 3allMCaHHBIX B  Pa3JIAMYHBIX
an(haBUTaX, ONEPUPOBATH SAUHUIIAMH H3MEPEHUS UHPOPMALTMOHHOTO
00BbEMA M CKOPOCTHU NEpeIaun JaHHbIX

2.3

OneHuBaTh W CpPaBHUBATh pa3MEpbl TEKCTOBBIX, TIpa(UUYEcKHX,
3BYKOBBIX (DaiiIoB U BHIC0(aiiIioB

ITo reme «HGpOPMAITMOHHBIE TEXHOJIOTHID)

3.1

[IpencraBnsate  pe3ynbTaTbl  CBOEH  JEATEIBHOCTH B BHUJC
CTPYKTYPUPOBAHHBIX MJUTFOCTPUPOBAHHBIX JIOKYMEHTOB,
MYJIbTUMEIUNHBIX TPE3CHTALNI

8 KJIACC

Kon
NpoBepPsieMoro
pe3yJabTara

IIpoBepsiemble IpeAMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111eT0 00pa30BaHus

1

[To reme «Teopernueckue OCHOBBI HH(POPMATUKID)

1.1

[losicuaTs Ha mnpuMepax pa3Idyus MEXIY [O3UIHOHHBIMU U
HEMO3UIIMOHHBIMU CUCTEMaMU CUHUCIICHHUS

1.2

3anuchiBaTh U cpaBHUBATH 1ebie uynciaa oT 0 go 1024 B paznuyHbIX
MO3UIIMOHHBIX CHUCTEMax CuUHclieHus (¢ ocHoBaHusMmH 2, 8, 16),
BBITIOJTHATH apr(METHUECKUE OTIEpaIK HaJl HUMH

1.3

PaCKpBIBaTI) CMBICTT  ITOHSATHUH «BBICKa3bIBaHUC», <«JIOTHYCCKasA
onepanusa», «JIOrM4€CKOC BBIPAXKCHUCH

1.4

3anuceIBaTh JJOTNYCCKHEC BBIPAXCHUA C HCIIOJIBb30BaHHUEM
JU3BIOHKIMHY, KOHBIOHKIIUMK W OTpULAHUA, OIPCACIIAT, HCTUHHOCTD
JJOTHYCCKUX BBIpa}KCHI/If/'I, €CJIM HU3BECTHbI 3HAYCHHA HWCTHHHOCTH
BXOOAIIUX B HETO IICPEMEHHBIX, CTPOUTH Ta6J'II/II_IBI HMCTHUHHOCTHU IJIA
JJOTHYCCKUX BBIpa}KCHI/Iﬁ

ITo Teme «ANTOPUTMBI U IPOTPAMMHUPOBAHUE)

2.1

PackpeiBaTh  CMBICII TOHATUH  «UCHOJHUTENBY», «AJITOPUTM,
«fporpamMmay, IOHUMAas pas3HUIy MEXIy YIOTpeOJIeHHeM 3TUX
TEPMHHOB B OOBIICHHOI peun U B uHGOpMaTUKE

2.2

OnuceiBaTh AJIrOpUTM pCIICHUA 3aJa4u pa3/IMdYHbIMU CHOCO6aMI/I, B
TOM 4YHUCJIC B BUAC OJIOK-CXEMBI

2.3

COCTE[BJ'ISITL, BBIIIOJIHATE BPYUYHYIO W Ha KOMIIBHOTCPE HCCIIOKHBIC
AJITOPUTMBI € UCITIOJIB30BAHUCM BETBJICHUU U [TUKJIOB JIJI YIIpaBJICHUA
HUCIIOJTHUTCIIAMHA

2.4

HMcnonp30BaTh KOHCTAaHTBI U NEPpEMCHHBIC PA3JIMYHBIX THUIIOB
(‘II/ICJ'IOBBIX, JJOTHYCCKUX, CI/IMBOJ'IBHBIX), a TAaKXE COJACpKaAIIUC HUX
BbIPAKCHHS, UCTIOJIB30BATh OIICPATOP MPUCBANBAHUA

2.5

Hcnons30BaTh npu pa3pa60TKe nporpamMm JIOTUYCCKHUEC 3HAYCHMUA,
oncpali U BbIPAKCHUA C HUMU




2.6

AHaHI/ISI/IpOBaTb NpCAJIOKCHHBIC  AJITOPUTMBI, B TOM  YHCJIC
OnpCAC/IsATb, KakKuC PpEe3yjibTaTbl BO3MOKHBI IHIpHU  33aJaHHOM
MHOKCCTBC HCXOAHBIX 3HAYCHUHN

2.7

Co3maBaTh ¥ OTJIQXHUBATh NPOTPAaMMbl Ha OJHOM U3 SI3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IllkosibHbii
AnroputMudeckuil SI3BIK), peaM3YIONIHE HECIOKHBIC AITOPUTMBI
00pabOTKM YHCIOBBIX JAHHBIX C HCIOJB30BAHUEM IIMKJIOB U
BETBJICHUH, B TOM YHCJIC PCATU3YIOIIHE IPOBEPKY JCITUMOCTH OJTHOTO
[eJIOT0 YHCia Ha JApYyroe, MPOBEPKY HATYpajJbHOTO 4YHCIa Ha
IPOCTOTY, BBIICIICHUS TU(DP U3 HATYPAITBHOTO YK CIIa

9 KVIACCA

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111eT0 00pa30BaHus

1

[To reme «lludpoBas rpaMOTHOCTH

1.1

Hcnonb3oBaTh COBpPEMEHHBIE HHTEPHET-CEPBHUCHI (B TOM 4YHCIIE
KOMMYHHKAIIMUOHHBIC CCPBUCHI, oOJtauHbIE XpaHWJIMIIa OJaHHBIX,
OHJIaH-TIpOTpamMMbl (TEKCTOBBIE U TpadudecKre peaakTOphl, CPEIbl
pa3paboTKH) B yueOHOU M MOBCETHEBHOM NIEATEILHOCTH

1.2

[IpyBoauT,  MpUMEpPHl  UCIHOJB30BaHUSA  IeOWH(OPMALIMOHHBIX
CEPBHCOB, CEPBHCOB TOCYIApCTBEHHBIX YCIYr, 00pa30BaTeIbHBIX
cepBucoB HTepHETa B yueOHOU M IOBCEAHEBHOM NIEATETLHOCTH

1.3

Hcnonb3oBath pa3nuyHble CpPEACTBA 3alIUTHl OT BPEAOHOCHOTO
MIPOrPaMMHOTO obecrnieueHus, 3alUIIAaTh MEPCOHANBHYIO
UHGOPMAIIMI0O OT HECAaHKIMOHMPOBAHHOTO JIOCTyma M  €ro
MOCIEACTBUM (pasriaiieHus, MOAMEHbI, YTpaThl JaHHBIX) C Y4€TOM
OCHOBHBIX  TEXHOJOTMYECKMX U  COLMAIBHO-TICUXOJIOTHUYECKUX
aCMeKTOB HCMOJb30BaHus ceth MHTepHeT (cereBas aHOHHUMHOCTD,
upoBOH clell, ayTeHTUYHOCTh CYOBEKTOB U PECYPCOB, OIACHOCTh
BPEIOHOCHOTO KO/1a)

1.4

Pacnio3HaBaTh TONBITKM M MPEIyNpeXaaTh BOBICUCHHE ceOS U
OKPYXKAIOIIUX B JICCTPYKTUBHBIC U KPUMHUHAIBHBIC (POPMBI CETCBOU
AKTUBHOCTH (B TOM 4HcCJie KUOEpOYUIUHT, (DUIIIHHT)

ITo Teme «TeOpeTI/ILIeCKI/Ie OCHOBBEI I/IHq)OpMaTI/IKI/I»

2.1

P ACKPbIBATb CMBICHT  TOHSTHHU «MOACIIbY», «MOACIIMPOBAHHUCY,
OIIPCACIIATh BHIABI MOI[CJ'IGI‘/'I, OOC€HUBATh AaJACKBATHOCTH MOACIHN
MOJCIINPYCMOMY 06’LCKTy " OCJIIM MOACIIMPOBAHUSA

2.2

Hcnonw3oBate rpadbl U JepeBbs Ui MOJAEIMPOBAHUS CHUCTEM
CETEBOM U UEPAPXUYECKOHN CTPYKTYPBI, HAXOJAUTh KpaTYaUILINi IIyTh B

rpage

ITo Teme «ANTOPUTMBI U TPOTPAMMHUPOBAHUE

3.1

Pa30uBath 3ala4y Ha moJ3aJa4u, COCTABJISITh, BBITIOJIHATH BPYYHYIO U
Ha KOMIIBIOTEPC HCCIIOKHBIC AJITOPUTMBI C HUCIOJIB30BAHUCM
BeTBJ’IeHHfI, IUKJIOB W  BCIOMOTATCJIBbHBIX  AJITOPUTMOB  JJIA
YIIPpaBJICHHUA UCITOJIHUTCIIAMHU




3.2

CocCTaBnsTh M OTIQKUBATH IMPOTPAMMBI, PEATH3YIOIINE THIIOBbIC
QITOPUTMBI  OOpPaOOTKM YHCIIOBBIX IMOCJICIOBATEILHOCTEH  WIIU
ONHOMEPHBIX  YHWCIIOBBIX  MAacCHMBOB  (TIOMCK  MAaKCHMYMOB,
MUHUMYMOB, CYMMBI HIJIM KOJIMYECTBA JIIEMEHTOB C 3aJaHHBIMU
CBOWCTBaMH) Ha OJTHOM U3 SI3bIKOB Mporpammuposanus (Python, C++,
[Tackansb, Java, C#, lIkopHBINH ANTOPUTMUYECKUH SI3BIK)

ITo reme «HGpOPMAITMOHHBIE TEXHOJIOTHID)

4.1

BreiOupats croco® mpencTaBiCHHS JaHHBIX B COOTBETCTBHU C
MIOCTABJICHHOM 3a/1a4yeil (TaONHIbl, CXeMBbI, TpaQUKH, JHATPAMMEI) C
WCIIOJIb30BAHUEM  COOTBETCTBYIOIIMX  IMPOTPAMMHBIX  CPEJICTB
00pabOTKN JaHHBIX

4.2

Hcnons3oBath 37€KTpOHHBIE TAOMWIBI 1T 0OpaOOTKH, aHaIu3a U
BH3yaIM3aI[MM YHCIOBBIX JIAHHBIX, B TOM YHCJI€ C BBIJCICHUEM
IUana3oHa TaONHIbl W YIOPSAJOYMBAHUEM (COPTHUPOBKOI) €ro
9JIEMEHTOB

4.3

CoznaBaTh W NMPUMEHATH B 3JIEKTPOHHBIX Tabmumax (Gopmynbl Ui
pacuéToB C HCMHOJb30BAaHUEM BCTPOEHHBIX  apU(METHUYECKHX
byHKIMA  (CyMMHpOBaHHUE W TIOJACYET 3HAYCHHUM, OTBEYAIOIINX
3alaHHOMY  YCJOBHIO,  CpeAHee  apu(MeTHYecKoe,  IOHUCK
MaKCUMaJbHOTO M MHHHMAJIBHOTO 3HAYCHHs), aOCOIIOTHOM,
OTHOCHUTEIIbHO, CMEIIaHHOM aJipecaluu

4.4

HCHOJ’IBSOB&TB 3J'IeKTpOHHBIe Ta6J'II/II_[I)I JJISA YUCJIICHHOTI'O
MOJICTUPOBAHUS B TMPOCTBIX 33Ja4aX M3 Pa3HbIX MPEIMETHBIX
oOnacren




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAaHUSA

1

udposas rpaMOTHOCTH

1.1

KomnbioTep — yHHBEpCcaIbHOE BBIYMCIUTEIBHOE YCTPONUCTBO, paboTaromiee 1o
nporpamMme. THUIBI KOMIIBIOTEPOB: MEPCOHAIBHBIE KOMIBIOTEPHI, BCTPOCHHBIC
KOMIIBIOTEPHI, CYMEPKOMIBIOTEpbl. MoOunpHbIe  ycTpoiicTBa. TexHuka
0€30MacHOCTH | MpaBuiia pabOThl HA KOMITBIOTEPE

1.2

OcHOBHBIE KOMIIOHEHTHI KOMITbIOTEpAa W WX HazHadeHue. [Iporeccop.
OnepatuBHas M JOJTOBPEMEHHAas MaMATh. YCTPOMCTBAa BBOJAa M BBIBOJA.
CeHcopHbIH BBOJ, JaTYNKU MOOMIIBHBIX YCTPOUCTB, CPEACTBA OMOMETPUUECKON
ayTeHTU(PHUKAIUN

1.3

Hcropus pa3BuTHs KOMIIBIOTEPOB U NMpOrpaMMHOro obecrneueHus. [lokonenus
KOMIbIOTEpOB.  COBpPEMEHHBIE  TEHICHIMH  Pa3BUTHUSA  KOMIIBIOTEPOB.
Cynepkomnbrorepsl. [IapamiensHbie Beruncienus. llepcoHanbHbII KOMIBIOTED.
[Ipouieccop M ero XapakTepUCTHKH (TaKTOBas 4YacTOTa, pa3psAIHOCTB).
OmnepaTuBHas MaMsATh. JJonroBpeMeHHas naMsTh. Y CTpOWCTBA BBOJA U BBIBOJIA.
OO0BEM XpaHUMBIX aHHBIX (ONepaTHBHAS MaMATh KOMIIBIOTEPA, KECTKUN TUCK
U TBEPAOTEJIbHBIN HAKONUTEINb, IOCTOSHHAS MaMsTh CMapT(OHA) U CKOPOCTh
JOCTYTIA I Pa3INYHbIX BUJOB HOCUTENIEH

1.4

[Iporpammuoe oOecriedeHne KOMIbIOTEpa. [IpuKiIagHOEe MPOrpaMMHOE
obecrieuenne.  CuctemHoe  mporpamMmHoe — oOecredeHue.  CUCTEMBI
nporpammupoBanusi. [IpaBoBasi oxpaHa mporpamMMm W JaHHBIX. becruiaTHele u
yCIIOBHO-OectuiaTHbIe TporpaMmMbl. CBOOOTHOE IPOTPaMMHOE 00ECTICUCHHE

1.5

®aiinel 1 manku (katajgoru). Tumsl ¢aitnos. CoiicTBa (aityioB. XapakTepHbIC
pa3mepbl (aiiiioB pa3IMYHBIX TUIOB (CTPAaHHIIA TEKCTa, SJCKTPOHHAS KHUTA,
dhoTorpadusi, 3anUCh IECHHU, BUICOKIIHIL, IIOTHOMETPAXHBIN (QUITHM)

1.6

[Ipunnumer nmoctpoeHust ¢ainoBeix cucteM. [lomHoe wms aita (mankw,
karanora). [Iyre k (aiiny (mmanke, Kkatajiory)

1.7

QaitnoBslif MeHemkep. Pabora ¢ daitnamu u nankamu (Katajaoramu): Co3gaHue,
KOMMpPOBaHUeE, NepeMelieHre, IepeHMEeHOBaHNE U ylalieHue (ailioB U Marmok
(xatasioroB). Ilouck (aiinoB cpeacTBaMu OMEPAITMOHHON CHCTEMBI

1.8

ApXI/IBaI_H/IS[ JaHHEIX. Mcnonp30BaHue IIporpaMm-apxXuBaTopoB

1.9

KommbroTepHbie BUPYCHI U IpyrUe BpeAOHOCHBIE porpamMmbl. [Iporpammel ams
3alUTHI OT BUPYCOB

1.10

O6benuHenne KoMIbloTepoB B ceTh. CeTh HTEpHET. Be6-cTpanuiia, Be6-caift.
Crpykrypa azapecoB BeO-pecypcoB. bpaysep. Ilouckobie cuctemsbl. Ilomck
uH(GOpPMAIIMK IO KIIOYEBBIM CJIOBaM M TO H300pa)keHuio. Jl0CTOBEpHOCTH
uHbopMaIu, moaydeHHol u3 Muarepuera

1.11

COBpeMeHHLIe CCPBHUCHI I/IHTepHeT'KOMMYHI/IKaHI/Iﬁ

1.12

CeTteBoii aTHKET, 6a30BbIe HOPMBI HH()OPMAITMOHHON STHUKH U IIPpaBa MpH padoTe
B cetu UnTepHet. Ctpateruu O6ezomnacHoro noseneHus B UnTepHere

Teopernueckrue 0CHOBbI HHQOPMATHKH




2.1

Wudopmanst — OAHO W3 OCHOBHBIX TIIOHATUH COBPEMEHHOW HAyKH.
WNudopmanus kak cBeJACHUs, IPeAHA3HAYCHHBIC JJIS1 BOCIIPUATHS YEIIOBEKOM, U
uHbopManMs Kak  JaHHbIe, KOTOpble  MOTYT  OBITh  0OpaboTaHbI
ABTOMATU3UPOBAHHOM CUCTEMOM

2.2

JIMCKPETHOCTh JaHHBIX. BO3MOXXHOCTH ONMMCaHMs HENPEPHIBHBIX OOBEKTOB U
IPOIIECCOB C MOMOIIBIO TUCKPETHBIX MaHHBIX. HPOpMaIMOHHbBIE TPOLIECCH —
IIPOLIECCHI, CBI3AHHBIE C XpaHEHUEM, IPe0Opa30BaHUEM U Iiepejaueii JaHHbIX

2.3

CumBon. Andasut. MomHocTs andasura. PazHooOpasue sS36IKOB U andaBUTOB.
EcrectBennbie u (opmanbHble S3bIKH. AJN(aBUT TEKCTOB Ha PYCCKOM S3BIKE.
JBonunblit andasut. KonmmdaecTBo BCEBO3ZMOKHBIX CIIOB (KOJIOBBIX KOMOHHAITHH )
(ukcupoBaHHOW JAMHBI B JaBouyHOM andasute. [IpeoOpazoBanue mr000TO
anaButa K ABOMYHOMY. KOJIM4eCTBO pasnuyuHbBIX CIOB (PUKCHPOBAHHOM JUTMHBI
B anaBuTe ONpeaeaEHHON MOIITHOCTH

24

KonupoBanue cuMBOJIOB OAHOTO ajidaBuTa C IMOMOIIBIO KOJOBBIX CIIOB B
JIpyrom andasuTe, KOAOBas TabIULA, 1EKOAUPOBAHHE

2.5

JBonunblii kox. IIpencraBiieHME AaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B
JTBOUYHOM ayipaBUTE

2.6

NudopmanmionHblii 00bEM TaHHBIX. BUT — MUHUMAaNIbHAS €AMHUIA KOJMYECTBA
nHdopManuy — 1BOMYHBIN pa3psi. baiit, kunoOaiiT, Merabait, rurabaiT

2.7

CkopocTe mepefaud JaHHbIX. EJMHMIBI CKOPOCTH TMEpedadd JIaHHBIX.
Hckaxxenue nHpopMaIum npu nepeaaye

2.8

KoaupoBanue tekctoB. PaBHomMepHbIN ko1 HepaBHOMepHbIl ko1, KonupoBka
ASCIIl. Bocemubutasie komupoBku. [lomstue o xommpoBkax UNICODE.
JlekogupoBaHue  COOOIIEHWH C  HWCIOJIB30BAaHUEM  PAaBHOMEPHOTO U
HepaBHOMEPHOTO Koza. MHbopManroHHbIi 00BEM TEKCTa

2.9

OO6mee npezacraBieHue O IUGPOBOM MPEACTABICHUN AayAWOBU3YAIbHBIX M
JIPYTUX HENpephIBHBIX AaHHbIX. KoaupoBanue upera. lIlBeToBble Mojenu.
Mogenbs RGB. I'nyouna xoguposanwus. [lanmurpa

2.10

PactpoBoe u BekTOpHOE mpeacTaBicHUue H300paxeHuid. Ilukcenb. OneHka
uHbOpMalMOHHOTO  00BbEMa rpaduuecKux JaHHBIX JJIs  PacTPOBOIO
H300paKCHHS
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KO,Z[I/IPOBaHI/Ie 3BYKa. Pa3pHI[HOCTB N 4YaCToTa OUCKPETHU3alWH. KomngectBo
kaHanoB 3amucu. OIleHKa KOJWYECTBEHHBIX nmapaMe€TpoB, CBA3aHHBIX C
IMPEACTABJIICHUEM U XpaHCHHUEM 3BYKOBBIX (1)a17m013

NudopmanrionHbie TEXHOJIOTUN

3.1

TexcToBbIE NOKYMEHTHI M WX CTPYKTYpPHBIE SJIEMEHTHI (CTpaHuua, absail,
CTpPOKa, CIIOBO, CHUMBOJI)

3.2

TekcToBBIH TMpoleccCOp — HMHCTPYMEHT CO3JaHMsI, pEHAKTHPOBAHUS U
tdopmatupoBanus TekcToB. [IpaBuna Habopa TekcTa

3.3

PenaktupoBanue tekcra. CoiictBa cumBojioB. Upudrt. Tunsl mpudron
(pyOsieHsle, ¢ 3aceukamMM, MOHOIIMpHUHHBIE). IlomyxupHOoe M KypcUBHOE
Hauepranue. CBoiicTBa a03zaleB: TIpaHUIBl, a03alHBI OTCTYN, HHTEpBa,
BbIpaBHHBaHHEe. CTHIIeBOE (hopMaTHPOBaHHE

3.4

CrpykrypupoBanue wuH(OpManuK C TOMOIIBI0 CHHCKOB W  TaOJHII.
MHuoroypoBHeBble CTUCKU. JJoO6aBneHue TaOIHIl B TEKCTOBBIE JOKYMEHTBI

3.5

BcraBka M300pakeHU B TEKCTOBBIE JOKYMEHThI. OOTekaHue H300pakeHuit
TEeKCTOM. BKiIroueHne B TEKCTOBBIM JOKYMEHT AUarpamm U Gopmyi




3.6

[Mapamerpsl cTpaHuIel, HyMeparusi crTpaHull. JloOaBieHHE B JIOKYMEHT
KOJIOHTHUTYJIOB, CCBIJIOK

3.7

[IpoBepka npaBonucanus. PaccranoBka nepeHocoB. ['0J10COBOM BBOJ TEKCTA.
Orntuueckoe pacno3HaBaHue TEKCTA. KomnberorepHbii TIEPEBOI.
Ucnonws3oBanue cepBrcoB cetr IHTEpHET 1t 00pabOTKU TEKCTa

3.8

3HaKOMCTBO € TpaHUUeCKUMH  peAakTopamH. PacTpoBble  PHCYHKH.
Hcnonbs3oBanne rpaguuecKux MPUMHUTHBOB

3.9

Onepaiu peqakTUpoBaHUs TrpadUuecKX OOBEKTOB, B TOM YHCIE HU(PPOBBIX
¢dororpaduii: M3MEHEHHE pa3Mmepa, 0Ope3Ka, MOBOPOT, OTpakeHWe, pabora ¢
oOnactsiMu  (BBIZCTICHHE, KOIMPOBAHWE, 3aJIMBKA I[BETOM), KOPPEKIUS IIBETA,
SIPKOCTH U KOHTPACTHOCTH

3.10

Bextopnas rpaguka. Co3mgaHue BEKTOPHBIX PHUCYHKOB BCTPOEHHBIMU
CPEICTBAaMHU TEKCTOBOIO IMpOLIECCOpa WIHM JAPYTUX HporpamM (MpUIIOKEHH).
JloOaBneHre BEKTOPHBIX PUCYHKOB B JIOKYMEHTBI

3.11

[MoaroroBka MynbTUMETUHHBIX Tpe3eHTanuit. Cnaia. JloGaBineHue Ha Cliai
TeKCcTa 1 n300paxeHuii. PaboTa ¢ HECKOJIBKUMU ClIaiilaMu

3.12

JloGaBenne Ha craii] ayTMOBU3YyaIbHBIX JaHHBIX. AHUMAIus. [ umepcchuIkn

8 KVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1

TeopeTnueckre 0CHOBBI HHPOPMATUKU

1.1

Hemno3urmonHpie 1 MO3UIIMOHHBIE CUCTEMBI cuucieHus. Andasut. OcCHOBaHHE.
PazBépnuyras dopma 3anmucu uncia. [lepeBon B IECATUYHYIO CUCTEMY YHCET,
3alMCaHHBIX B IPYTUX CUCTEMAaX CUUCIICHHS

1.2

Pumckas cucrema cuncieHHs

1.3

JlBonuHnas cucrema cuucienus. [lepeBoa mensix yucen B npeaenax ot 0 1o
1024 B nBOMYHYIO cUCTEMY cuuciieHus. BocbMepuuHas cucrema CUUCIEHUS.
[lepeBon umncen W3 BOCBMEPUYHOW CHCTEMbl B JBOMYHYIO U JIECATUYHYIO
cuctembl u oOpatHo. lllectHaaunarepuunas cucrema cumcieHus. IlepeBon
yycesl M3 IIECTHAIATEePUYHON CHCTEMBl B JBOMYHYIO, BOCBMEPHUHYIO U
JECSITUYHYIO CUCTEMBI 1 00paTHO

1.4

ApI/I(bMCTI/I‘IeCKI/Ie OoIIcpau B ,HBOH‘IHOﬁ CUCTCMC CUUCICHUA

1.5

Jlornueckue  BbICKa3biBaHHs. Jlornyeckue 3HAYeHHs]  BbICKA3bIBaHUIl.
DneMeHTapHble M COCTaBHBIC BBICKa3bIBaHUA. JlOrHueckue Orepamuu: «u»
(KOHDBIOHKIIUS, JIOTMYECKOE YMHOXKEHHUE), «WIn» (AU3BIOHKLHUA, JOTHYECKOe
ClIOXeHHe), «He» (Jlormdeckoe oTpumanue). [Ipuoputer IOruvecKux
onepauuii. OmnpenereHUe HCTUHHOCTU COCTAaBHOTO BBICKA3bIBAaHUS MpHU
U3BECTHBIX 3HAUEHUSX MCTUHHOCTH BXOISIIMX B HEro 3JIEMEHTapPHBIX
BBICKa3bIBAaHUI

1.6

Jlornueckue BBIPA>KCHUL. HpaBI/IJ'Ia 3alliCl  JIOTHYCCKHUX BBIpa)KeHHfI.
HOCTpOCHI/Ie Ta6J'II/II_I HMCTHUHHOCTH JIOTHYCCKUX BLIpa)I(eHI/Iﬁ

1.7

Jlorndueckue sneMeHThl. 3HAKOMCTBO C JIOTHYSCKUMH OCHOBaMHM KOMIIBIOTECpa

AJITOPUTMBI M TPOTPAMMUPOBAHUE

2.1

Ilonstue anr opuTMa. Hcnonnurenu AJITOPUTMOB. AJ'IFOpI/ITM KakKk IIJIaH
YIIPABJICHHUSA HUCIIOJIHUTCICM




2.2

CsoiictBa anroput™Ma. CriocoObl 3aKcH anropuTMa (CIOBECHBIH, B BUJIE OJIOK-
CXEMBI, IIporpamMmma)

2.3

AnroputMuueckre KOHCTpYKIUU. KoHcTpykiusi «cienoBanue». JIMHEMHbIN
anroput™M. OrpaHHMYeHHOCTh JIMHEWHBIX QJITOPUTMOB: HEBO3MOXKHOCTh
MPENYCMOTPETh 3aBUCUMOCTD MOCJIEIOBATEIBHOCTH BBINOJHAEMBIX JIEUCTBUIM
OT UCXOJIHBIX JAHHBIX

2.4

KOHCTPYKIII/IH «BCTBJICHUC»: IIOJIHAs1 MW HCIIOJIHAaA Ci)OpMI:I. Brimonaenune u
HCBBIIIOJIHCHUEC YCIIOBUS (I/ICTI/IHHOCTB H JIOXKHOCTH BI)ICKaSI)IBaHI/Iﬂ). HpOCTBIC
1 COCTAaBHBIC YCIIOBUSA

2.5

KOHCTPYKIII/UI «(IMOBTOPCHHUEC»: HHUKJIBI C 3aJJaHHBIM YHUCIIOM HOBTOpCHHfI, C
YCJIOBUEM BBITNIOJIHCHMS, C HCpCMeHHOfI MUKJIa

2.6

PazpaboTka st GopMambHOTO HMCIHOJHUTENS AITOPUTMA, TMPHUBOMISIIETO K
TpeOyeMoMy pe3yibTaTy IMpH KOHKPETHBIX MCXOJIHBIX JaHHBIX. Pa3zpaboTka
HECJIOKHBIX aJITOPUTMOB C MHCIIOJIb30BAHWEM LUMKIOB M BETBJICHUH JUId
ynpaBiaeHUs (OPMaIbHBIMU HCIHOJHUTENSAMU. BbINonHEHHE alropuTMOB
BPYUYHYIO U Ha KoMIbloTepe. CUHTaKCHUYECKUE U JIOTHYecKHe omnOKU. OTKa3bI

2.7

S3eik  mporpammupoBanus  (Python, C++, Java, C#, IlIkosabHbIi
Anropurmuueckuit S3pik). CucremMa mporpaMMHUpPOBAHUS: PENAKTOpP TEKCTa
MIPOrpaMM, TPAHCIIATOP, OTIIATUUK

2.8

[lepemennas: Tun, uMms, 3HadeHue. llenble, BelleCTBEHHbIE M CHMBOJIbHBIE
TepeMEeHHbIE

2.9

Oneparop mnpucBauBaHus. ApUPMETHUYECKHE BBIPAKEHUS U MOPAIOK HX
BbryncneHus. Omnepanuu ¢ LENbIMA YHMCIAMH: IIEJOYMCICHHOE JIeJIeHHE,
OCTaToK OT AenieHus. [IpoBepka 1eIMMOCTH OJTHOTO LIEJIO0ro YKciia Ha Ipyroe

2.10

BetrBnenus. CoctaBHbIC yCIOBUS (3allMCh JIOTHYECKUX BBIPAKCHUH Ha
M3y4aeMOM sI3blKe TMporpamMMupoBaHus). HaxoxxneHune MUHHUMYyMa U
MakcUMyMa W3 JBYX, TpEX M YEThIpEX uucesl. PerieHue KBaapaTHOTO
ypaBHEHUs, UMEIOIIETO BEIIeCTBEHHbIE KOPHU
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HI/IaHOFOBaﬂ OoTjIagKa IIporpamMm: IIOIIAaroBOC BBIIIOJIHCHHUE, IIPOCMOTP
3HAYCHUH BCJINYMH, OTJ'I&I[O‘IHBII‘/'I BBIBO/J, BBI60p TOYKH OCTaHOBA

2.12

Hukn c¢ ycmoBueMm. Anroput™M EBKiamaa s HaxXxOXICHUS HAMOOJBIIETO
0011Iero AeMUTENs IBYX HATYpaIbHBIX uncen. Pasouenune 3anucu HaTypaJIbHOTO
Yyycia B MO3UITMOHHON CHCTEME C OCHOBAaHHWEM, MEHBIIIMM WM paBHBIM 10, Ha
OT/AEIIbHBIC ITUDPBI

2.13

]_II/IKJ'I C nepeMeHHoﬁ. AJ'IFOpI/ITMH IMPOBECPKU ACIIUMOCTH OJHOI'O ICJIOI0 YMUClla
Ha Jpyroc, NpoOBCPKU HATYPAJIBbHOT'O YHMCJId HA IPOCTOTY

2.14

OO0paboTka CHUMBOJIbHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) TMEpEMEHHbIE.
[NocumBosibHas 00paboTka cTpok. [1ogcdYér YacTOThl MOSBICHHUS CHMBOJIA B
cTpoke. Berpoennsie pyHkImu asst o0paboTKU CTPOK

2.15

OmnpeneneHrne BO3MOXKHBIX PE3YylbTAaTOB Pa0OThl aaropuTMa MpU 33JaHHOM
MHO’KECTBE BXOJHBIX JaHHBIX, ONPEIEICHUE BO3MOKHBIX BXOIHBIX JAHHBIX,
IPUBOASALINX K JAHHOMY pe3yibTaTy

9 KVIACC

Kon

IIpoBepsieMblIii 3JIeMEHT COAECPKAHUS




[udposasi r(paMOTHOCTD

1.1

I'moGanbnas cerp Murepuer. IP-agpeca y3noB. CereBoe XpaHEHHE TaHHBIX.
MeTo1pI UHIMBHTyaJIbHOTO U KOJUIEKTUBHOTO pa3MeIeHNs] HOBOW WH(pOPMAIIH
B Uurepuere. bonbiime naHHble (MHTEpHET-JAaHHBIC, B YAaCTHOCTU JaHHBIC
COLIMAJIbHBIX CETeH)

1.2

[Tousitne 00 wHpOPMAMOHHONH O0€30MacHOCTU. YTPO3bl HHPOPMAIIMOHHOM
0€30MacHOCTH IPpH PAdOTE B III0OATBLHOM CETH U METO/IbI TPOTUBOICHCTBHUS FIM.
[IpaBwmia 6e3omacHo ayreHTH(GHUKAIMK. 3alIUTa TUIHONH WH()OPMALIUN B CETH
HNurepner. be3onacHble cTpaTerud TMOBEACHUS B ceth  MHTEpHeT.
[IpenynpexaeHne BOBJICUEHUS B JACCTPYKTUBHBIE M KPUMHHAIBHBIC (OPMBI
CETEBOM aKTUBHOCTH (KMOEpOYIITMHT, (GUITHHT U Apyrue Gopmbl)

1.3

Bunsr nestensroctr B MHTEpHETE. MIHTEpHET-CEpBUCH: KOMMYHUKAIMOHHBIE
cepBHCHI (ITOYTOBAsK CIIy*k0a, BUI€0-KOH(PEPEHII-CBSA3b U IPYrU€), CIPAaBOYHBIE
cykObl (KapThl, paclMCcaHus W JApPYrue), IMOUCKOBBIE CIIYKOBI, CIyXKObI
OOHOBJIEHHUS NPOrpaMMHOro oOecnedeHuss Hu JApyrue ciayxObl. CepBHCHI
rocygapcTBeHHbIX yciyr. OOmaunbie xpanuwiuiia gadHbix.  Cpeactsa
COBMECTHOM pa3pabOTKuW JIOKyMEHTOB (oHsaiH-o¢uchl). IIporpammuoe
obOecrieueHre Kak BeO-CepBHC: OHJIAHHOBBIE TEKCTOBBbIE M TIpaduueckue
PEAAKTOPHI, Cpelibl pazpaboTKU MpOoTpamMm

TeopeTnueckre 0CHOBbI HHPOPMATHKU

2.1

Mopnens. 3amaum, pemaeMble ¢ MOMOIIbIO MojaenupoBanus. Knaccuduxanmu
Mozened. MarepuanbHble (HaTypHble) W HWH(OPMALMOHHBIE MOJEIH.
HenpeposiBHble W muckpeTHble Monaenu. Mmurtanmonnsie Moaenu. Urposbie
Mozenu. OneHKa COOTBETCTBHUS MOJIENIN MOJECIUPYEMOMY OOBEKTY U ILIENSAM
MO/IETTMPOBAHUS

2.2

Tabmuunbie moaenu. Tabnuia Kak MpeICTaBICHUE OTHOIICHHS

2.3

ba3er nmanubIX. OTOOp B TaOMMIE CTPOK, YAOBJICTBOPSIONIMX 33JIaHHOMY
YCIIOBHIO

2.4

I'pad. Bepmmna, pedpo, myrb. OpHEHTUPOBAaHHBIE M HEOPUEHTHPOBAHHBIC
rpadsl. Jlnuna (Bec) pebpa. BecoBas marpuma rpada. J[nmuHa myTtH Mexmy
BepmuHamu rpada. [Torck ontumanbHoro mytu B rpade. HavanpHas BeprimHa
(MCTOYHMK) W KOHEYHas BepHIMHa (CTOK) B OPHUEHTUPOBAaHHOM rpade.
Berunciienne KoJqmuecTBa MyTeil B HAITPABICHHOM allMKIMYECKOM Tpade

2.5

Hepeso. Kopens, BepiuHa (y3en), 1uct, pedbpo (ayra) nepesa. Boicota nepesa.
[MomnepeBo. IlpuMepbl UCHONIL30BaHUS JIepeBbeB. [lepebop BapHaHTOB C
TIOMOIIBIO JIepeBa

2.6

[lonsitue Marematuueckoil Mogjenu. 3ajaud, pellaeMble C IHOMOILBIO
MaTeMaTH4eCcKOro (KOMITBIOTEPHOTO) MOJIETUPOBAHUSL. Otnuuue
MaTeMaTU4ecKOW MOJENM OT HaTypHOW MOJEIM M OT CIIOBECHOTO
(JluTepaTypHOro) onucaHust 00bEKTa

2.7

OTalbl KOMIIBIOTCPHOTO MOJCIIMPOBAHUSA: TIOCTAHOBKA 3aJda4H, IOCTPOCHHC
MaTeMaTU4eCKOM MOJICIIH, nporpaMmHas  pcajin3anusl, TCCTUPOBAHMUC,
IMPOBEACHHUEC KOMIIBIOTCPHOTO OJOKCICPUMCHTA, aHAJIU3 C€ro pe3yiibTaToB,
YTOYHCHUC MOJCIIN

AJTOPUTMBI U TPOTpaMMUPOBaHUE

3.1

Pa3buenne 3aJa4d Ha mnoJ3ajgaydu. CocraBicHue AITOPUTMOB U HIpOorpamm C
HUCIIOJIb30BAHHUEM BCTBHeHHﬁ, IUKIJIIOB U BCIIOMOTAaTCJIBHBIX aJTOPUTMOB IUJIA
YIIPpaBJICHHUA UCIIOJHUTCICM HJIN APYTUMHA UCTIOJTHUTCIISIMU




3.2

Tabnuunbie BenmuuuHbI (MaccuBbl). OgHOMEpHBIE MaccuBbl. COCTaBJICHHE U
OTNIaJKa TPOrpaMM, PEATM3YIOMINX THUIOBBIE AITOPUTMBI  00pabOTKH
OJIHOMEPHBIX YHUCIIOBBIX MacCHUBOB, Ha OJHOM W3 SI3bIKOB MPOTrpaMMHUPOBAHUS
(Python, C++, Ilackams, Java, C#, IllkombHblii Anropurmudeckuii SI3bIK):
3ar0JIHEHUE YHMCIOBOTO MacCHBa CIIyYalHBIMH YHCJIAaMH, B COOTBETCTBHH C
dhopmMyIoi wiH ImyTéM BBOJIA YHCEIl, HAX0KICHUE CYMMBI 3JIEMEHTOB MacCHBa,
JIMHEWHBIM TIOWCK 3aJJaHHOT0 3HA4YSCHUS B MAacCHBE, IOJCUET DIIEMEHTOB
MacCuBa,  YAOBJICTBOPSAIOIIMX  3aJaHHOMY  YCJIOBHIO,  HaxXOXJEHHUE
MUHHUMAJIBHOTO (MaKCUMaJIbHOTO) 31eMeHTa MaccuBa. COpTUPOBKA MacCHBa

3.3

OO0paboTka MOTOKAa JAHHBIX: BBIYMCIEHUE KOJMYECTBA, CYMMBI, CPEIHEr0
apu(METHIECKOTO, MHHUMAJIBHOTO M MaKCHMAJIbHOTO 3HAYEHUS AJIIEMEHTOB
MOCJIEJOBATEIbHOCTH, YAOBJIETBOPSIONINX 33JaHHOMY YCIOBHUIO

3.4

VYupasnenue. Curnan. OOpartHas cBsizb. [lonydyeHne curHasioB oT HUGPOBBIX
JaTYUKOB (KacaHus, pacCTOSHUS, CBeTa, 3Byka M jpyroro). [Ipumepsr
HCIIOJIb30BaHWA  IMPpUHIMIIA 06paTHOI>'I CBjA3M B CHCTCMax YIIPaBJICHUA
TEXHUYECKUMHU YCTPOHCTBaMH, B TOM uucie B poboToTexHuke. [Ipumepsl
pOOOTH3UPOBAHHBIX  CUCTEM  (CHCTeMa  yIpaBieHUS  JBU)KEHHEM B
TPaHCTIOPTHOM CHUCTEMe, CBapOYHAs JIMHUS aBTO3aBOJIa, aBTOMATU3HPOBAHHOE
yIpaBJI€HHE OTOIUIGHMEM JIOMa, AaBTOHOMHAas CHCTeMa  yIPaBJICHUS
TPAHCIIOPTHBIM CPEACTBOM U JAPYIHe CUCTEMBI)

HNHudbopmanoHHbIe TEXHOJIOTUH

4.1

[Tonsite 06 AmeKTpoHHBIX Tabaunax. TUMBI TaHHBIX B slYEHKAX 3JIEKTPOHHOU
tabmuipl. PegaktupoBanue u popmarupoBanue Tadbauil. BctpoeHnbie GyHKIHN
JUId TIOUCKa MaKCMMyMa, MUHMMYMa, CyMMbI U CpPEeIHEro apu(MeTudecKkoro.
CopTtupoBKa JaHHBIX B BbIAEJICHHOM nuamna3zoHe. [loctpoeHue nuarpamm
(ructorpamma, KpyroBas auarpaMma, TOYe€dYHas auarpamma). Beibop Ttuma
JarpamMmbl

4.2

[IpeobOpazoBanue Gopmyn npu konupoBaHuu. OTHOCUTENbHASI, AOCOIOTHAS U
CMeIIaHHas aJpecanus

4.3

YcioBHBIE BBIYUCICHHS B JIEKTPOHHBIX Tadbmuax. CyMMUpOBaHUE U MOJCUET
3HAYCHHM, OTBEUAIOIINX 3aJaHHOMY ycioBHIO. OOpaboTka 00IbIIMX HA0OOPOB
JTaHHBIX. UHCIICHHOE MOJICIIMPOBAHUE B AJIEKTPOHHBIX TAOIUIIAX

4.4

Ponp mHGOPMAMOHHBIX TEXHOJOTHI B Pa3BUTUU YKOHOMUKH MHpPA, CTPAHBI,
peruoHa. OTKpeIThIe O0Opas3oBarenbHble pecypcbl. [Ipodeccun, cBsizaHHBIE C
uHGDOPMATUKON U  HHPOPMAIMOHHBIMH  TEXHOJIOTUSMH: BeO-Au3aiiHep,
IPOrPaMMUCT, Pa3pabOTUYUK MOOWIBHBIX MPUIOKEHUH, TECTUPOBIIUK,
ApPXUTEKTOpP MPOrPaMMHOrO OOecTeyeHus], CIeHUANINCT M0 aHaIu3y JaHHBIX,
CUCTEMHBIH aJIMUHUCTPATOP




INPOBEPAEMBIE HA OI'D 110 UH®OPMATUKE TPEBOBAHUA K
PE3YJIBTATAM OCBOEHHS OCHOBHOM OBPA30OBATEJIbHOM ITPOTPAMMBI
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM

NpoBepPsIeMoro 0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/1bHOIi

TpeOOBaHuUs NPOrpaMMbl OCHOBHOI0 0011ero oopazoBanusi Ha ocHoBe PI'OC
1 3HaTh (IOHUMATBD)

Brnagenue OCHOBHBIMM HOHATUSAMHU: HMHpOpMalMs, Iepenaua,
XpaHeHue 1 00paboTKa HHPOPMALIMH, AITOPUTM, MOJIENb, IU(POBOI

11 NPOAYKT M HX HUCIOJB30BAHHME Ul DEIIEHHs y4eOHBIX WU
IPAKTHYIECKHX 3a0a4

12 BrajsieHue TOHATHAMH: BBICKa3bIBAHHME, JIOTHYECKAs OIEpalus,
JIOTHYECKOE BBIPAKEHUE

2 YmeTs

21 VMeHHe OnepHpoBaTh €IMHUIIAMU HM3MEPEHHS MH()OPMAIMOHHOTO

00BbEMa U CKOPOCTHU Nepeaun JaHHBIX

YMeHnue 3anucbiBaTh U CpaBHHMBAThH Lenble yuciaa ot 0 qo 1024 B
2.2 Pa3IMYHBIX MO3UIUOHHBIX CUCTEMAX CUUCIEHUS C OCHOBAHUSIMU 2,
8, 16, BBIMOJNHATH apr(pMETHUECKHE OTepaIli HaJl HUMH

YMeHne KOAMpoBaTh U JIEKOJUPOBATH COOOIICHHS TO 3aJaHHBIM
2.3 IpaBWiaM; TIOHMMaHHWE OCHOBHBIX MPHUHIMIIOB KOJAUPOBAHUS
nH(pOpMaIu pa3InIHON TPUPOIBI: TEKCTOBOM, TpadUIECKOM, ayaro

VYMeHne 3aIlmchIBaTh JIOTHYECKHE BBIPAXKCHUA C HCIIOJIB30BAHHUEM
JAU3BIOHKINHY, KOHBIOHKIIUKU U OTpULaHUsA, OIIPCACIIATE HCTUHHOCTD
JJOTHYECKUX BBIpa}KeHI/II\/'I, €CJIM HU3BCCTHBI 3HAYCHHSA HCTHHHOCTH
BXOOAIIUX B HEr0 NEPEMEHHBIX, CTPOUTH Ta6J'II/IHBI UCTHUHHOCTHU AJIA
JJOTHYCCKUX BBIpa)KeHHfI; 3alMUChIBATh JIOTHYECKHUE BLIPAXKCHHA Ha
HN3Yy4a€MOM SA3BIKC ITPOIrpaMMHUPOBAHUSA

2.4

YMEHHE COCTaBJISATh, BBHINOJHATh BPYYHYIO W Ha KOMIIBIOTEpE
HECJIOKHBIE ~ QJITOPUTMBI  JIJIL  YIPaBJICHUS  UCIHOJHHUTEISMH
(Yepenamka, UepTé&KHUK W JApyrue); co3aaBaTh M OTIIAXKUBATH
IpOrpaMMbI Ha OJTHOM M3 I3BIKOB Iporpammupoanus (Python, C++,
[Tackanp, Java, C#, IIkonapHbBI AJTOpUTMUYECKUN  SI3BIK),
peau3yIoie HECIOXKHBIE aJITOPUTMBI OOpPaOOTKH YHUCIIOBBIX
JAHHBIX C UCIIOJIb30BAaHUEM IIMKJIOB M BETBJICHHIA; yMEHUE pa30MBaTh
3a/1auyd Ha T10J133/1a4, MCIIOJb30BaTh KOHCTAHTHI, IIEPEMCHHBIE M
BBIDQKCHHUS  PA3JIMYHBIX  TUMOB  (YHCIIOBBIX,  JIOTHYECKHUX,
CUMBOJIbHBIX);  QHAJIM3UPOBATh  MPEAJIOKEHHBIA  AITOPHUTM,
ONpenensiTh, KaKue pe3ylbTaTbl BO3MOXHBI MpPU  33JaHHOM
MHOKECTBE UCXOJHBIX 3HAUCHUM

2.5

YMeHue 3anucarb Ha HW3y4aeMOM SI3bIKE IPOTrPAMMMPOBAHMS
AJITOPUTMBI IPOBEPKH JEIMMOCTH OJIHOTO LIEJIOTO YKCIIA Ha JIPYroe,
2.6 NPOBEPKU HATYpaJbHOIO YHCJa HA MPOCTOTY, BhIAENCHUS LU(p U3
HATYpaJbHOTO 4YHCJa, MOUCK MAaKCHMyMOB, MUHHUMYMOB, CYMMBbI
YHCIOBOM MTOCIIEOBATEIBHOCTH

Brnanenue YMCHUEM OPUCHTUPOBATHCA B HepapXHQCCKOﬁ CTPYKTYpPC

2.7 . . . . o
daiinmoBoif  cucrembl, pabotaTh ¢  (ailoBOH  cHUCTEMOM




IIEPCOHAIBHOTO KOMIIBIOTEPA C HCIOJIb30BAaHUEM T'padHuecKOro
uHTEepdeiica, a KMMEHHO: CO3/aBaTh, KONHPOBATH, IEpEMENIaTh,
IIePEUMEHOBBIBATH, YAAISATh U apXUBUPOBATH (haidJIbl U KATaJIOTH

2.8

Brnanenue YMEHHUSIMH u HaBBIKAMHU UCTIOJIb30BaHUS
UH(POPMAMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUH /IS TIOMCKA,
XpaHEeHHUs, OOpabOTKM M Tepefayd W aHaIW3a Pa3IUYHBIX BHJIOB
uHpOpMaUU

2.9

YMeHue BI>I6I/IpaTI) crioco0 MMpEACTaBJICHUA JAaHHBIX B COOTBCTCTBUHA
C MOCTaBJICHHOW 3a1a4eil (TaObmupl, CXeMbl, rpaduKku, TuarpaMMel)
C HCIIOJIb30BAaHMEM COOTBETCTBYIOLIUX IPOTPaMMHBIX CpPEICTB
00pabOTKN JaHHBIX

2.10

YMmenue QopmanuzoBaTb U CTPYKTYpHUpOBaTh HH(GOpPMAILHIO,
UCTIONB3Ysl DJEKTPOHHBIE TaOMUIBI st 0OpabOTKH, aHaiIM3a |
BU3YyaJIM3allUM YMCIOBBIX JaHHBIX, B TOM YHCJIE C BbIAEICHHEM
qyarna3oHa TaOIWLbl M YNOPSAOYMBAHUEM (COPTHPOBKOM) €ro
3JIEMEHTOB; YMEHUE MPUMEHSATH B AJIEKTPOHHBIX TabIUIaX (OPMYIIbI
JUIs  pacdy€TOB C HCIIOJIb30BAHMEM BCTPOEHHBIX  (DYHKIIHIA,
a0COJIFOTHOM, OTHOCHUTEIILHOM, CMeIaHHOH aJpecanuu;
WCIOJIb30BaTh  JJIEKTPOHHbIE  TAaONMMIBI  JUISL  YUCJIEHHOTO
MOJIETUPOBAaHUS B MPOCTBIX 3a/layax M3 pa3HbIX MPEeIMETHBIX
obnacreit




IHEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA OI'D ITO

NH®OPMATHUKE

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUA

udposas rpaMOTHOCTH

#H##Par###1.1

@aiinel 1 manku (katamoru). [IpuHOMIBI MOCTpOeHUs (HaMIOBBIX
cucrem. [lonnoe nms ¢aitna (mankn). [lyts k daitny (manke). Padorta
¢ ¢aillaMu W KaTajloraMu CpEICTBAMH ONEPAIMOHHOW CHUCTEMBI:
CO37aHME, KONMpPOBAHHWE, IE€pEeMEUICHHE, MEpPEeUMEHOBaHUE U
ynanenue (aitioB u manok (karanoro). Tumsl Qaitnos. CBoiicTBa
¢aiinos. @aitnoBeiii  meHemxep. [louck aiinoB cpencrBamu
OIEPAlMOHHOW CHCTEMBI

1.2

O6beuHeHne KOMIbITEPOB B ceTh. CeTh NHTEpHET. Beb-cTpanuia,
BeO-caiiT. CTpykTypa anpecoB BeO-pecypcoB. bpaysep. Ilouckossie
cucrembl. [lowick wuH(QoOpManmuM 1O KIFOYEBBIM CJIOBaM H IIO
n3obpaxenuto. JlocroBepHocTh HHGOpMaLWK, TMOIYYEHHOH U3
Hurepuera. IP-aapeca y310B. CeTeBoe XpaHeHHE JTaHHBIX

TeopeTnueckre 0CHOBbI HHPOPMATHKU

2.1

JINCKPETHOCTh JaHHBIX. BO3MOXXHOCTH OIMMCAHUS HEMPEPHIBHBIX
00BEKTOB | MPOIIECCOB C IIOMOIIBIO TUCKPETHBIX JAHHBIX.

CumBon. Andasut. MomHocts andaBuTa. JIBOMYHBIA angaBut.
KomnuecTBO  BCEBO3MOXHBIX  CJIOB  (KOJOBBIX  KOMOWHAITHIN)
(uKCcUpoBaHHOW IJIWHBI B JABOMYHOM andasute. IIpeoOpa3zoBanue
moboro andaBuTa K ABOMYHOMY. KOJIWMYECTBO pa3IMYHBIX CJIOB
(bUKCUPOBAHHOM JTMHBI B alipaBUTE ONPEACTIEHHON MOIITHOCTH.
KonupoBanue cuMBOJIOB OgHOTO ayaBUTa C TMOMOIIBIO KOJOBBIX
CIOB B Jpyrom andaBuTe, KOIOBas TaOJMIA, ICKOIUPOBAHHE.
KoaupoBanue tekctoB. PaBHOMepHBIN kOoa. HepaBHOMEpHBIA KOI.
KomupoBka ASCII. BocbmubOutHbie koaupoBku. [lonstHe o0
KOJIMPOBKAX UNICODE. JlexoupoBaHue CcOO0IIEeHU C
HCIIOJIb30BAHMEM  PAaBHOMEPHOTO W HEPAaBHOMEPHOIO  KOJa.
NudopmanmonHbIii 00bEM TekcTa

2.2

HNudopmanronHsiii 005EM JaHHBIX. BUT — MUHUMAabHAs €IUHUIA
KOJIMYECTBA HH(POPMAIUK — ABOUYHBINA pa3psia. EQuHUIBI H3MEpCHUS
uHpopMarmoHHOro 00béMa JaHHBIX. buT, 6aiiT, KMI00ANUT, Merabair,
rurabaiir. CkOpocTh Iepedaud JaHHBIX. EIMHHIBI CKOPOCTH
nepeavn JaHHBIX

2.3

KomupoBanue nera. L[BeroBeie monenu. Moaens RGB. I'myGuna
KoaupoBanus. [lamutpa.

PactpoBoe u BekTOpHOE mpeacTaBieHue u3oOpakeHuid. [lukcens.
Onenka wuHoOpMaMOHHOTO 00BbEMa TpadUyecKHUX TaHHBIX s
pacTpoBOTO M300paKEHUS

2.4

KO,Z[I/IpOBaHI/Ie 3BYKa. Pa3p$II[HOCTB 1 4JacToTa 3anucH. KoamdecTBo
KaHaJIOB 3aIlMCH.

OI_ICHKa KOJIHNYCCTBCHHBIX napameTpoB, CBs3aHHBIX C
MNPpCACTAaBJICHUCM U XPAHCHUCM 3BYKOBBIX (I)aﬁHOB

2.5

Heno3uunonHele ¥ MO3ULIMOHHBIE CUCTEMbI CUHMCICHUA. AJ(aBHT.
OcnoBanme. Paspépuyras ¢opma 3anmucu umucna. IlepeBox B




JECATUYHYK0 CHCTEMY 4YHUCEJ, 3allUCAHHBIX B JPYIrUX CHUCTEMAX
CUUCIICHHUS.
PumMmckag cucrema cumcieHus

2.6

JIBonunas cucrema cuucienus. [lepeBos LesbIx ynucesn B Ipeaeiax oT
0 1o 1024 B nBOMuHYyIO cucTeMy cuucienus. BocbMepuunas cucrema
cuncnenus. [lepeBos uncen u3 BOCbMEPUYHON CUCTEMBI B IBOUYHYIO
U JIeCATUUHYIO cucTeMbl U oOpaTHo. lllectHaauarepuyunas cucrema
cuucneHus. IlepeBoa uMcen M3 IMIECTHAALATEPUYHOM CHUCTEMBI B
JBOMYHYIO, BOCBMEPHUHYIO U JAECATUYHYIO CUCTEMBI U OOpaTHO.
ApudmeTnueckie onepay B JBOUYHON CUCTEME CUMCICHUS

2.7

Jlornueckue BbICKa3bIBaHMA. JIOrMYECKUE 3HAYEHUs BBICKA3BIBAHMIA.
DneMeHTapHbIe U COCTaBHbIE BbICKa3bIBaHMsL. JloTHYecKHe onepauu:
«» (KOHBIOHKLMS, JTOTMYECKOE YMHOXKEHHE), «UIN» (IU3BIOHKIINS,
JIOTUYECKOE CII0XKEHHE), «He» (loruueckoe otpuuanue). [lpuopurer
Jorudeckux omnepamnuil. OrmnpeneneHne HCTUHHOCTH COCTaBHOTO
BBICKa3bIBAHUS, €CJIM M3BECTHBI 3HAUEHUSI UCTUHHOCTU BXOJAIIMX B
HEro DJJIEMEHTapHbIX BbICKa3bIBaHUW. Jlornmueckue BbIPAKEHUS.
[IpaBuna 3amucu normyeckux BelpaxkeHuil. [loctpoenue Tabmuiy
WCTUHHOCTH JIOTHYECKUX BBIPAXKEHUN

2.8

Jloryeckre dJIeMEHTBl. 3HAKOMCTBO C JIOTHYECKUMH OCHOBAaMHU
KOMIIbIOTEpa

2.9

HemnpepwiBHBIE W AUCKpETHBIE MOJENH. VIMUTAIIMOHHBIE MOJIEIH.
Urpossie moaenu. OrieHKa aIcKBATHOCTH MOJIETU MOACIHUPYEMOMY
00BEKTY U 1IETISIM MOJICITUPOBAHUS

2.10

Tabmuunbie monenu. Tabnauia Kak npeacTaBieHue OTHOIIEHUS. basbl
naHHbIX. OTOOp B TaONHIE CTPOK, YAOBJICTBOPSIONIUX 3aJaHHOMY
YCIIOBHIO

211

I'pad. Bepmmna, pebpo, mnyre. OpHEHTHPOBAHHBIE W
HeopHueHTHpoBaHHbIE Tpadel. J[nHa (Bec) pebpa. BecoBas marpuia
rpada. JlnuHa mytu mexay BepmuHamu rpada. [Tonck onTuManbHOTO
nyTH B rpade. HayanpHast BepmrHa (MCTOYHHK) U KOHEYHAsI BEPIIIMHA
(cToK) B OprieHTHpOBaHHOM Tpade. Berunciienue konmdecTsa myrei B
HaIpaBJICHHOM aIlMKJINYECKOM rpade

212

Hepeo. Kopenw, Bepmumna (y3em), jimct, pebpo (myra) aepesa.
Bricora nepesa. IlommepeBo. [IpuMepbl HCHONB30BaHUS JIEPEBHEB.
[lepeGop BapuaHTOB ¢ IOMOIIBIO JepPEeBa

AJNTOPUTMBI M IPOTrPAMMHPOBAHHE

3.1

Caoiicta anropurma. CriocoObl 3amucu aaropuTMa (CIOBECHBIH, B
BHJIe OJIOK-CXEMBI, IIPOTpaMMa).

CocraBineHue anropuTMOB W MpPOrpaMM C  HCIOJIB30BAHHEM
BETBJICHUH, LHKIOB M BCIOMOTATEIbHBIX AJITOPUTMOB  AJIA
ynpasieHuss ucnonHutenem (Pobor, Yepenamika, YepT&xHuk u
npyrue). BeinonHeHue anropuTMOB BPyYHYIO U Ha KOMIIBIOTEpe

3.2

SI3pik  mporpammupoBanus (Python, C++, TIlackams, Java, CH#,
HIkosbHBIH ANTOPUTMUYECKUH SI3BIK).

Cucrema TpOTPAaMMHUPOBAHUS: PEJAKTOp TEKCTa  MPOTPaMM,
TPAHCISATOP, OTIATUUK.

[lepemennas: Tun, ums, 3HaueHue. llenmbie, BeIIECTBEHHBIE U
CUMBOJIbHBIE TIEpEMEHHBIEC.




Omnepatop npucBauBaHus. Apu(QMETHUECKUE BBIPAKECHUS U TIOPSIIOK
ux BbluMcieHud. Onepanuy ¢ LEJIbIMU YUCIAMU: LIEJIOYUCIEHHOE
JIeJIEHUE, OCTaTOK OT JenieHus. Berienus. CocTaBHbIE YCIIOBUS
(3amuch  JIOTMYECKMX  BBIP@XEHUMM HAa  M3Yy4aeMOM  SI3bIKE
nporpaMMmupoBanus). HaxoxaeHne MUHUMYyMa

U MaKCHUMyMa U3 JBYX, TPEX U UeThIpEX unceln. Pemenue kBapaTHOro
YpaBHEHUS, UMEIOILEr0 BELECTBEHHbIE KOpHU. Llukia ¢ ycinoBuem.
AnroputM EBKkiaMaa ans  HaxoXIEHUS HauOOJbLIEro OOIIero
JeNnuTeNsl  IBYX  HaTypalbHbIX uucen. Pa3OuenHue 3amucu
HaTypaJlbHOTO 4YHUCJIa B MO3UIMOHHOM CHCTEME C OCHOBaHHUEM,
MeHbIUM win paBHeIM 10, Ha otnensHble 1uGpsl. [uka ¢
IIEPEMEHHOM. AJNTOPUTMBI IPOBEPKU JEIMMOCTH OJHOIO IEJIOr0
Yuclia Ha IPyroe, IpoBEpKU HATYpaJIbHOTO YKCia Ha IPOCTOTY

3.3

OO0paboTka CHUMBOJIHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBBIE)
niepemennbie. [locumBopHas 0O6paboTka crpok. [Toacuér yacToTh
MOSIBJICHUSI CUMBOJIA B CTpoKe. BeTpoeHHblie GyHKIMM 1711 00paboTKH
CTPOK

3.4

Omnpenenenre BO3MOXHBIX pPe3yJIbTaTOB pabOThl alIropuT™Ma MpH
JTAHHOM MHOKECTBE BXOJHBIX TaHHBIX, ONPEIEICHHE BO3MOXKHBIX
BXOJIHBIX JaHHBIX, IPUBOSAIINX K JAHHOMY PE3yJIbTaTy

3.5

Tabnuunble BenmuuuHbl  (MaccuBbl). OJHOMEpPHBIE  MacCCHUBBI.
CocraBieHne ¥ OTJIaJKa TMPOrpaMM, pEaTU3yIOUUX THUIIOBBIE
ITOPUTMBI 00pAaOOTKH OJJHOMEPHBIX YHCIOBBIX MACCUBOB, HA OJTHOM
u3 s361Kk0B mporpammupoBanust (Python, C++, ITackans, Java, C#,
[xonbHBIA ANTOPUTMHYECKUI SI3BIK): 3alOJIHEHHWE YHCIIOBOTO
MaccuBa CIIydalHBIMH YHCIIaMHU, B COOTBETCTBUH € (OpPMYJION WM
nyTéM BBOJA YHCEN, HAXO0XKJIEHUE CYMMBI 3JIEMEHTOB MAacCHBa,
JUHEWHBIA TMOMCK 3aJaHHOTO 3HAYEHUsT B MACCHUBE, MOJACYET
JJIEMEHTOB MAacCHBa, YIOBJIETBOPSIOLUIUX 3aJaHHOMY YCIIOBHIO,
HAX0XJIeHHEe MUHUMAJIbHOTO (MaKCMMaJIbHOTO) 3JIEMEHTa MacCHBa.
CoptupoBka MmaccuBa. OOpaboTka MOTOKAa JaHHBIX: BBIUYKCICHHE
KOJIMYECTBA, CyMMBI, CPETHETO aprU(PMETHUECKOT0, MUHUMAJIBHOTO U
MaKCUMaJbHOTO  3HAYEHUS  DBJEMEHTOB  IOCJEeI0BaTEIbHOCTH,
yIOBJIETBOPSAIOLIUX 3aJAHHOMY YCIOBHIO

3.6

VYupasnenue. Curnan. OOpatHast cBs3b. llonyuyeHue curHaisoB OT
mu(GpPOBBIX JATYUKOB (HAllpUMep, KacaHWs, DPACCTOSIHH, CBETa,
3Byka). [Ipumepbl HCHOJb30BaHUS NpUHIUIA OOpaTHOM CBSI3U B
CUCTeMax YIpPAaBIIEHUS TEXHUYECKUMHU YCTPOWCTBAMHU C IMOMOIIBIO
JATYUKOB, B TOM YHCII€ B POOOTOTEXHHUKE

NudopmanronHbie TEXHOJIOTUN

4.1

TexkcToBble JOKYMEHTBHI M UX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHHMLA,
a03all, CTpoKa, CII0OBO, CHMBOJI).

TekcTOoBBIN IIPOLIECCOP — MHCTPYMEHT CO3JaHUsl, PEJaKTUPOBAHUS U
(dbopmaTHpoBaHUs TEKCTOB. IIpaBuia Habopa TEKCTa.
PenaktupoBanne Tekcra. CBoiictBa cumBosioB. Ilpudt. Tumst
mpudToB (pyodJaeHble, C 3aceukaMM, MOHOLIMpUHHbIE). [lomyxupHoe
U KypcuBHOe HauepraHue. CBoiicTBa ab3aleB: T'paHHULbI, a03aIHBII
OTCTYII, UHTEpPBaJ, BeIpaBHUBaHUE. [lapameTpsl ctpanunel. Ctunesoe
¢dopmatupoBanue. CTpyKTypupoBaHHE HH(POpPMALUU C TOMOUIBIO




CNIHCKOB ¥ Tabnui. MHOroypoBHEBBIE criucku. Jlo6aBneHue Taduuil B
TEKCTOBbIE JOKYMEHTBl. BcTaBka H300pa)keHUH B TEKCTOBBIE
nokymeHTel. OOTekaHue H300pakeHuil TekcToM. BxiroueHue B
TEKCTOBBIM JIOKYMEHT JuarpamM, (Gopmyls, HyMEpaluud CTPaHHII,
KOJIOHTUTYJIOB, CCBUIOK M JIPYTHUX 3JIEMEHTOB

4.2

Pactpossie pucynku. Mcnonb3oBanue rpaduueckux MpUMHUTHBOB.
Onepauny pegakTUpoBaHUs I'paUYecKUX OOBEKTOB, B TOM YHCIIE
mupoBeIX Qororpaduii: u3MeHeHHue pasmepa, oOpe3ka, MOBOPOT,
oTpaxkeHue, padboTa ¢ 00JacTsIMU (BBIJCIICHNE, KOTUPOBAHUE, 3a]TMBKA
I[BETOM), KOPPEKIIMs [BETa, IPKOCTH U KOHTPACTHOCTU. BekropHas
rpaduka. Co3qaHne BEKTOPHBIX PUCYHKOB BCTPOCHHBIMU CPEJCTBAMU
TEKCTOBOTO TPOIECCOpa WU APYrUX Nporpamm (TIPHIIOKESHHIN).
JloGaBiieHNEe BEKTOPHBIX PUCYHKOB B JIOKYMEHTBI

4.3

[loarotoBka mMynbTUMenuHHBIX npe3eHTanuii. Cnaiin. /lobaBnenue
Ha cllaiiJ TekcTa u u300pakenuii. PaboTta ¢ HECKOJIBKUMU ClaiigaMH.
JloGaBnenre Ha ciaii ayauoBU3yadbHBIX JaHHBIX. AHUMAaIUA.
['unepcceulnkn

4.4

Tunbl JaHHBIX B STYEHKAX AJIEKTPOHHOW Tabnuipl. PenaktupoBanue u
dbopmatupoBanue Ttabmuu. BcerpoenHble (yHKIMM IS TIOMCKa
MaKCUMyMa, MHHHUMYMa, CYMMBI M CPEIHETO apu(METUUECKOTO.
CopTupoBKka JaHHBIX B BbIIEJICHHOM auama3oHe. [loctpoeHue
quarpamMMm  (TUCTOrpamMma, KpyroBas — jJMarpamMma, TOYedYHas
nuarpamma). Beibop Ttuma amarpammel. [IpeoGpasoBanue ¢opmyn
npu KomupoBaHuU. OTHOCUTENbHAs, a0OCONIOTHAsE U CMEIIaHHAs
aapecanus

4.5

Y CIIOBHBIC BBIYMCIICHUS B 3JICKTPOHHBIX Ta0umax. CyMMUPOBaHUE U
MOJCYET 3HAYCHUM, OTBEUAIOIIMNX 3aaHHOMY yciaoBuio. OOpaboTka
OospmUX HAa0OpPOB JaHHBIX. YHCIEHHOE MOJCIMPOBAHHE B
JIEKTPOHHBIX TAOJIHUIIAX




YYEBHO-METOJUYECKOE OBECIHEYEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA
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