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MNOSICHUTEJBbHASA 3AIINCKA

[Iporpamma o uHPOpPMATHKE HA YPOBHE OCHOBHOIO 00111ero 00pa3oBaHMs COCTaBICHA Ha
OCHOBE TpeOOBaHMU K pe3ysbTaTaM OCBOCHHS OCHOBHOW OOpa3oBaTEIbHOW MPOrpaMMBbl
OCHOBHOro o01ero odpazoBanus, npenacraBieHHbx B I'OC 00O, a Takxke denepanbHOR
paboueit mporpaMmbl BOCIIUTAHHUS.

[Iporpamma o uHPOpMaTHKE AAET MPECTABICHHUE O IIeJISIX, O0IIeH CTpaTeruu 00y4YeHMs,
BOCIIUTAHUSA W PAa3BUTHSA OOYyYaIOIMUXCSA CpeAcTBaMHd HH(POpMATUKM Ha 0a30BOM YpOBHE,
yCTaHABJIMBAET  O0s3aTeIbHOE  NPEIMETHOE  COJEp)KaHHWe,  MpeayCMaTpuBaeT  €ro
CTPYKTYPUPOBAHHKE T10 pa3esiaM U TEMaM.

[Iporpamma 1o wHOpPMATHKE OMpeAesieT KOJWYSCTBEHHbIE W KauyeCTBECHHBIE
XapaKTEpPUCTHKM Y4eOHOro MaTepuana sl KaXJOoro roja M3y4eHHs, B TOM YHCIIE IS
COZIEPKATEIbHOIO HAIIOJHEHHMS] PAa3HOrO0 BHJAA KOHTPOJA (MPOMEXYTOYHOM aTTECTaluu
oOy4Jaronmxcsi, BCEPOCCUUCKHX  IMPOBEPOUYHBIX  pabOT, TOCYAAPCTBEHHOW  HTOTOBOM
aTTeCTaIIVH ).

[Iporpamma 1Mo nH(pOpPMATUKE SBISETCS OCHOBOW JJISI COCTABIICHUS aBTOPCKUX YUCOHBIX
Mporpamm, TEMaTHYECKOr0 MIIaHUPOBAHUS Kypca YUUTEIIEM.

Hensmu nzyyenus: nHOOPMATUKU HA YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs SBJISIOTCS:

(opMUpOBaHHE OCHOB MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS Hayku HWHGOPMATHKH, JOCTIDKCHHSIM HAayYHO-TEXHHYECKOTO TMporpecca M
OOILIECTBEHHOM TPAKTUKH, 3a CYET pa3BUTUA MPEACTABICHUN 00 HHPOpMALMK Kak o
BAKHEUIEM CTPATETMUYECKOM pECypce pa3BUTUA JIMYHOCTH, TOCYJIapcTBa, OOILECTBa,
MOHUMAHUS pOJIM  HMHPOPMAIMOHHBIX  MPOIECCOB, HWH(MOPMAIIMOHHBIX PECYpPCOB U
MH(OPMAIMOHHBIX TEXHOJOTUN B YCIOBHIX HMU(PPOBON TpaHCHOPMAIIMK MHOTUX cdep KU3HU
COBPEMEHHOTO OOIIECTBA;

o0ecrieueHne yClIOBH, CIOCOOCTBYIOIIMX Pa3BUTHIO aJTOPUTMUYECKOTO MBIIIJIEHUS KaK
HE00OXOAMMOr0 YCIOBHS PO(PECCHOHATLHOM IESITEIbHOCTH B COBPEMEHHOM UH(POPMALIMOHHOM
oO1iecTBe, MPEANoaralouiero ClocoOHOCTh O0YyUaroOLIerocss pa3douBaTh CIIOKHBIE 3a7aud Ha
Ooyee TPOCTHIE TMOJ3a7a4l, CPAaBHMBATh HOBBIC 3a/ladyd C 3aJa4aMH, PEHIEHHBIMH paHee,
OMpEeNeNATh IIaru A JOCTHXKEHHS pe3yJIbTaTa U Tak Jajee;

dbopMupoBaHHE W pPa3BUTHE KOMIIETCHIIMN OOydYaromuxcsi B 00JaCTH HCIOIb30BaHUS
UH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA, B TOM YHCJIC 3HAHUN, YMEHUN U HABBIKOB
paboThl ¢ MH(pOpMaIUEH, MPOrPAMMHUPOBAHUS, KOMMYHHUKAIIUU B COBPEMEHHBIX HU(PPOBBIX
cpenax B YCIOBUSIX oOecrieueHus HHOOPMAIIMOHHONW 0€30IMacHOCTH JINYHOCTH 00Yy4JaroIerocs;

BOCITUTAHUE OTBETCTBEHHOTO M M30HMPATEIHHOTO OTHOMICHUS K WHPOPMAIHMHA C YIETOM
MPAaBOBBIX M OTHYECKUX acCMeKTOB €€ pachpOoCTpaHEHUs, CTPEMJICHUS K MPOJOIKCHHIO
oOpa3zoBanusi B 00JacTH WH(POPMAIIMOHHBIX TEXHOJOTHUH M CO3UJATEIHHOU JEATEIHHOCTU C
MPUMEHEHUEM CPEICTB HH(POPMAIIMOHHBIX TEXHOJIOTHA.

NudopmaTuka B 0CHOBHOM 0011eM 00pa30BaHUU OTPAXKAET:

CYIIHOCTh, WH(MOPMATHKKA KaK HAYYHOW JHUCHUILIMHBI, H3y4aromeld 3aKOHOMEPHOCTH
MPOTEKaHUSI M BO3MOYKHOCTH aBTOMATH3aIlMM HMH(POPMAIMOHHBIX TPOIECCOB B Pa3IUIHBIX
CUCTEMAX;

OCHOBHBIC 00JIaCTH TIPUMEHEHUsT WHOOPMATHKH, TPEKIE BCETO HHPOPMAIMOHHBIC
TEXHOJIOTHH, YIIPABJICHUE U COLUATBHYIO ChepY;



MEXIUCUUTUITMHAPHBINA XapakTep MHPOPMATHKU U UHPOPMAIIHOHHOM JESTEIbHOCTH.

N3yyenne wuHPOPMATHKH OKa3bIBAET CYLIECTBEHHOE BIHMSHHE Ha (opMHUpoBaHHE
MHUPOBO33pEHUSI 00YUAIOIIETOCs], €r0 KU3HEHHYIO MO3UIIMIO, 3aKIabIBA€T OCHOBBI TOHUMAaHUS
OPUHIMIOB (YHKIMOHUPOBAHHUS M MCIOJb30BaHUS WHOOPMAIIMOHHBIX TEXHOJIOTHUH Kak
HEO0OXOIUMOT0 HMHCTPYMEHTa MPAKTHUYECKH JII0OO0N JEsITeNIbHOCTH M OJHOTO M3 Haubojee
3HaYUMBIX TEXHOJOTUYECKUX AOCTHKCHUI COBPEMEHHOW LMBUIM3alMu. MHOTHE TIpeIMeTHbIe
3HAaHUA U CHOCOOBI I€ATEIbHOCTH, OCBOCHHBIC O0YUYaIOIIMMUCS TIPU U3YYCHUHU WH(OPMATUKH,
HAXOJsT NMPUMEHEHHE KaK B paMKaxX oOpa30BaTEIbHOTO IMpollecca MPU HM3YyYEHUU APYTUX
NpEeIMETHBIX 00JIacTel, TaK U B MHBIX >KU3HEHHBIX CUTYallUSIX, CTAHOBSITCS 3HAYUMBIMH JIJIS
dbopMUpOBaHHUS KadyeCcTB JHUYHOCTH, TO €CTb OPHEHTHPOBaHBI Ha (OpPMUPOBAHUE
METanpeIMETHBIX U JMYHOCTHBIX PE3yJIbTAaTOB OOYUCHHUS.

OcHoBHble 3amaun ywyeOHoro mpenmera «Mudbopmatuka» — cdopmupoBath y
00yJaroImMXcs:

NOHMMaHUE MPHUHIMIIOB YCTPOHCTBA W (PYHKUHOHUPOBAHUS OOBEKTOB LU(POBOIrO
OKpPY>KCHHSI, TPEACTABICHUS 00 UCTOPUH M TEHIACHIMSAX pa3BUTUA HWH(DOPMATHUKH IMEPHOIA
ur(ppoBoil TpaHCchOpMaALIUU COBPEMEHHOTO OOIIECTBA;

3HaHWS, YMEHUS M HABBIKM TPAMOTHOM TIOCTAHOBKM 3aja4, BO3HUKAIOIINX B
MPAKTUYECKON NEATENbHOCTH, JJI UX PEIICHUS C NOMOIIbI0 MH()OPMALIMOHHBIX TEXHOJOIHH,
YMEHUS U HAaBbIKU (DOPMaATM30BAaHHOTO OMKMCAHMS TTOCTABJICHHBIX 33/1a4;

0a3oBble 3HaHNUA 00 HHGOPMAITMOHHOM MOJIETUPOBAHNH, B TOM YHCIIE O MATEMAaTUYECKOM
MOJIETTUPOBAHUHY;

3HaHHWE OCHOBHBIX AJITOPUTMUYECKUX CTPYKTYp U YMEHHE MPUMEHSATh 3TH 3HAHUS Ui
MOCTPOEHHUS aJITOPUTMOB PELICHMS 3a/1a4 110 UX MaTeMaTHUYECKUM MOJIEIISIM;

YMEHHSI ¥ HAaBBIKH COCTAaBJICHUS MPOCTHIX MPOTPaMM IO MOCTPOSHHOMY alITOPUTMYy Ha
OJTHOM M3 SI3BIKOB MPOTPAMMUPOBAHHSI BBICOKOTO YPOBHS;

YMEHHSI W HaBBIKH J(P(EKTUBHOTO HWCIONb30BAHUSI OCHOBHBIX THIIOB TMPHUKIIAIHBIX
nporpaMM (IpUJI0KeHUI ) 0011Iero Ha3HauYeHUs! ¥ HTHPOPMAIIMOHHBIX CUCTEM JJIsl PELLIEHUS C UX
MOMOUIbIO MPAKTUUECKUX 3a/lay, BiaJeHHe 0a30BbIMU HOpPMaMU HH(DOPMALIMOHHOW 3TUKU U
npaBa, OCHOBaMU MH(OPMAIIMOHHOM 0€30MacHOCTH;

YMEHHE TPaMOTHO HHTEPIPETUPOBATH PE3YNbTAThl PEIICHUS MPAKTHUYECKUX 3a1ad C
NOMOUIbI0 HMH(OPMALIMOHHBIX TEXHOJOTMH, TPUMEHSATh MOJyYEHHBbIE pe3yibTaThl B
MPAKTUYECKOH JeATEIbHOCTH.

enu u 3amaun m3ydeHuss MHPOPMATUKU HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
OTIPEIETISIIOT CTPYKTYPY OCHOBHOTO COJAEp)KaHUS Y4eOHOTO TpeaMeTa B BHJE CIEIYIOIINX
YETBIPEX TEMATUUECKUX PA3JIEIIOB:

1udpoBasi TpaMOTHOCTb;

TEOPETUUECKHE OCHOBBI HH(POPMATHKU;

QITOPUTMBI U IPOTPaMMHUPOBAHNE;

MHGOPMAIMOHHBIE TEXHOJIOTHH.

Ha u3yuenne undopmarviku Ha 6a3oBoM ypoBHe oTBoauTcsi 102 yaca: B 7 kiacce — 34
yaca (1 gac B Hegento), B 8 kinacce — 34 vaca (1 yac B Henenmo), B 9 kitacce — 34 yaca (1 yac B
HEJIEITIO).



COIAEPKXAHUE OBYUYEHUA

7 KIIACC

Hu¢posas rpaMOTHOCTH

KoMnbroTep — yHuBepcaibHOe YCTPOHCTBO 00pad0TKH JaHHBIX

KoMmmbroTep — yHHMBEpCaJIbHOE BBIYMCIHUTEIBHOE YCTPOMCTBO, padoTaroliee 1o
nporpamMme. THUIBI KOMIBIOTEPOB: MEPCOHANbHBIE KOMIBIOTEPHI, BCTPOECHHBIE KOMIIBIOTEPHI,
CynepKoMIbIoTepbl. MOOUITbHBIE YCTPOMCTBA.

OcCHOBHBIE KOMIIOHEHTBI KOMIbIOTEpa M uUX Ha3zHauyeHue. [Iponeccop. OmnepartuBHas u
JOJITOBpEMEHHAsi TMaMsATh. YCTpoiicTBa BBoAa U BbIBOJA. (CEHCOpPHBIM BBOJ, MAaTYUKHU
MOOMJIBHBIX YCTPOMCTB, CPEACTBA OMOMETPUUECKON ayTeHTU(PUKAIIUH.

Hcropust pa3BUTUS KOMIIBIOTEPOB M MporpaMMHOro obecnedeHus. llokonenus
KOMITbIOTEpOB. COBPEMEHHBIE TEHICHIINYN PA3BUTHS KOMITbIOTEPOB. CyNepKOMITBIOTEPHI.

[TapanienbHbIE BBIYUCICHUS.

[lepconanbupiii kommnbroTep. IIpolieccop u ero XapakTepUCTHUKH (TakTOBas 4acToTa,
pa3psiaHOCTh). OnepartuBHas naMsTh. JloaroBpemMeHHas naMsaTh. Y CTPOMCTBA BBOJIA U BBIBOJA.
O0BEM XpaHUMBIX JIAaHHBIX (ONEpaTHBHAs MaMITh KOMIBIOTEpA, KECTKUW U TBEPAOTEIbHBIN
JUCK, TOCTOSHHAS MAMSTh CMapTPOHA) U CKOPOCTh JOCTYIIA JUIsl pA3JIMYHBIX BUJIOB HOCUTEIIEH.

TexHnka 6€30MaCHOCTH U MpaBuiia padOThl HA KOMITBIOTEPE.

IIporpammbl U J1aHHBbIE

[IporpamMmMuoe oOecnieueHne kommbioTepa. llpukiagHoe mnporpaMMHOE oOecreueHue.
CucremHoe mnporpammHoe obecrnedeHue. Cucrembl nporpamMmmupoBaHus. [IpaBoBas oxpaHa
nmporpaMM W JaHHbIX. becruiatHele W ycioBHO-OeciaTHele mnporpamMmbl. (CBoOoaHOE
MPOrpaMMHOE 00ECIICUECHHE.

@aitnpl w1 nanku (karamoru). [IpuHiuner nmoctpoenus QaitnoBbix cucteMm. [loaHoe UMs
¢daiina (manku). Ilyte k ¢aitnmy (manke). PaGota ¢ ¢aitnamMmu u karamoramu cCpeacTBaMu
ONEPAaLlMOHHON CHCTEMBI: CO3JaHUE, KONMUPOBAHME, IIEPEMEIICHUE, IEPEUMMEHOBAHUE U
yaanenue (aitioB m nanok (karaioroB). Tumsl ¢aiinoB. CBolicTBa (aitioB. XapakTepHbie
pa3Mmepbl (ailJioB pa3IMYHBIX TUMNOB (CTpaHUIA TEKCTa, JEKTPOHHAas KHHra, (ororpadus,
3aMuCh MECHU, BUACOKIIUII, TOJTHOMETPAXHBIN GuiibM). ApXuBaius JaHHbIX. Mcnoib3oBaHue
nporpamm-apxuBatopoB. DaitnoBeiii Menemxep. [louck daiioB cpeacTBaMu oOrneparmoHHON
CUCTEMBI.

KommbroTepHbie BUPYCBI U IpYyTU€ BPEJOHOCHBIE porpaMmbl. [IporpaMmel a1 3aliuThl
OT BUPYCOB.

KomnbrorepHsie ceTu

Oo0benunenne kommbioTepoB B ceTh. Cerb HWurepuer. BeG-cTpanuia, BeO-caidr.
Crpykrypa angpecoB BeO-pecypcoB. bpaysep. IlouckoBsie cuctembl. [louck uHbopmanuu mo
KJIFOUYEBBIM CJIOBaM U N0 H300pakeHuto. JlocToBepHOCTh HMH(OpMALMK, MOJYYEHHOM U3
HNurepnera.

CoBpeMeHHBIE CEPBUCHI NHTEPHET-KOMMYHUKALIUN.

CereBoii »THKET, 0a30Bbie HOpPMBI HH(GOPMAIMOHHON 3TUKM WU TIpaBa mpu padoTe B
HNurepnere. Ctpareruu 6e3onacHoro noseaeHus B iutepuere.

Teoperuyeckne 0CHOBbI HHPOPMATUKH



Nudpopmanus u unGopManMOHHbIE NPOLECCHI

HNudpopmanivsg — 0HO U3 OCHOBHBIX MOHATUN COBPEMEHHOM HayKH.

Nudopmanus kak cBeleHMs, NpPEJHA3HAYCHHbIE JMJIS BOCIPHUATHUS YEJIOBEKOM, U
uH(pOopMaIs KaK JaHHbIE, KOTOPbIE MOTYT OBITh 00pa0OTaHbl ABTOMATU3UPOBAHHON CUCTEMO.

JIucKpeTHOCTh JaHHBIX. BO3MOXHOCTH ONMKMCAHUS HEMPEPHIBHBIX OOBEKTOB U MPOIIECCOB C
MTOMOILBIO TUCKPETHBIX JIAHHBIX.

HNupopmaninoHHbIE IPOIECCH — MPOIIECCHI, CBSI3aHHbIE C XpaHEHUEM, PeoOpa30BaHUEM U
nepenavyeil JaHHbIX.

IMpeacraBiaenue nHpopmManuun

CumBon. AndaBut. MomHocts andaButa. Pa3HooOpasue s3bIKOB U an(aBUTOB.
EctectBennbie u ¢dopManbHble SI3bIKH. AJ(PaBUT TEKCTOB Ha PYCCKOM sI3bIKe. JIBOMYHBIN
angasut. KoandecTBO BCEBO3MOKHBIX CIOB (KOIOBBIX KOMOWHAIH ) (PUKCUPOBAHHON JJTUHBI B
nBonyHoM andasute. IlpeoOpazoBanue mr006oro andaButra K ABOMYHOMY. KonmudecTtBo
pa3IMYHBIX CJIOB (PMKCUPOBAHHOM JJIMHBI B al(aBUTe ONpeaeIEHHON MOLITHOCTH.

KoaupoBanue cHMBOJIOB OJHOTO ajidaBuUTa C IOMOIIbIO KOJOBBIX CIOB B JIPyroM
andaBute, KOJ0Bas TadaUIA, JEKOIUPOBAHUE.

JBonusblii koA. lIpencraBiieHHe NaHHBIX B KOMIBIOTEPE KAaK TEKCTOB B JIBOMYHOM
andasure.

Nudopmarnmonnsiii 00bEM JaHHBIX. BUT — MHHUMaNbHas €IUHUIA KOJUYECTBA
nH(pOpManuu — ABOMYHBIN pa3pan. EnquHuLbl n3MepeHuss HHPOPMalMOHHOro 00bEMa JaHHBIX.
burt, 6aiiT, kumoO6anT, MeradauT, TUTa0aMT.

CkopocTh niepeiauu JaHHbIX. EIMHUIBI CKOPOCTH NIEpEe1ay JaHHbBIX.

KonupoBanue tekctoB. PaBHomepHbiii kona. HepaBuomepnniit xkoa. Koguposka ASCII.
Bocemubutasie koaupoBku. [lonarue o kogupokax UNICODE. JlexkonupoBanue cooOIeHMA
C MCIOJIb30BaHUEM PAaBHOMEPHOI'O U HEPaBHOMEPHOTO Kojia. MHopManmoHHblli 00bEM TEKCTA.

HckaxxeHnre nHPpoOpMaLuy Mpu neperaye.

OOmiee mpencraBiaeHHe O LUGPOBOM NPEACTABICHUU ayAMOBU3YaIbHBIX M JIPYTHX
HETIPEPHIBHBIX TAHHBIX.

KomnpoBanme mBerta. LlBeroBbie momenmu. Mogenr RGB. I'mybuna xkomupoBaHus.
[TanuTpa.

PactpoBoe u  BekTOopHOe TpenctaBieHue  u3obOpaxenuit. I[lukcenb.  OreHka
nH(}OpPMAITMOHHOTO 00bEMa rpadUUeCKUX JaHHBIX JJI PACTPOBOTO U300PAKEHUS.

KonupoBanue 3Byka. Pa3psmHoCTh 1 yacToTa 3anucu. KoJimyecTBO KaHAIOB 3aIUCH.

OneHka KOJMYECTBEHHBIX MapamMeTpoOB, CBA3AHHBIX C MPEACTaBICHUEM M XpaHEHUEM
3BYKOBBIX (haiJIoB.

NudopmanuoHHbIe TEXHOJIOTHU

TekcTOBBIC JOKYMEHTBI

TexcToBble JOKYMEHTBI U UX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHula, ab3all, CTPOKa, CJIOBO,
CHUMBOJI).

TekcToBbIN MpollecCOp — MHCTPYMEHT CO3AaHMs, PEIAKTUPOBAHMS W (POpMaTUPOBAHUS
tekcToB. [IpaBuna Habopa tekcta. PemaktupoBanume Tekcta. CpoiictBa cumBojioB. Illpudr.
Tunsl mwpudToB (pyOneHble, ¢ 3acedykaMu, MOHOIIMPHHHBIE). [lomyXupHOE M KypcHBHOE



Haueptanne. CBolicTBa a03areB: TpaHWIlBl, a03alHBIA OTCTYI, WHTEPBAJ, BHIPABHUBAHWE.
[Tapametpsl cTparuipl. CtunieBoe opMaTHpPOBAHUE.

CrpykrypupoBanue WH(OOpPMALMK C MOMOIIBIO CIIUCKOB M Tabiui. MHOTOypOBHEBbBIC
criicku. JloGaBieHue TaOIHI] B TEKCTOBBIE JIOKYMEHTHI.

BcraBka n3o0pakeHMI B TEKCTOBbIE JOKYMEHTHl. OOTeKaHHE H300paKCHUH TEKCTOM.
BxitodueHne B TEKCTOBBIM JOKYMEHT auarpaMm, Gopmyll, HyMepaluu CTPaHUI], KOJOHTUTYJIOB,
CCBUIOK M IPYTUX 3JIEMEHTOB.

IIpoBepka npaBonucanus. PacctanoBka nepeHocoB. ['010coBoit BBOA TekcTa. ONTHYECKOE
pacno3HaBanue Tekcrta. KommnbrotepHsiil nepeBoj. Mcnonb3oBanue cepBucoB MHTepHETA MJId
00pabOTKM TEKCTA.

Komnbrorepuas rpaguka

3HAaKOMCTBO C TrpadudecKuMu penaakropamu. PactpoBeie pucyHku. Mcnomb3oBaHue
rpaduyeCcKuX MPUMHUTHBOB.

Onepanuy  pelakTUpOBaHHUS TpadUuecKuX OOBEKTOB, B TOM 4YHCIE HUGPOBBIX
dbortorpaduii: u3MeHeHUe paszMepa, oOpe3ka, MOBOPOT, OTpakeHue, paborTa ¢ oOJacTSIMU
(BBIACIICHUE, KOITUPOBAHKE, 3aJIMBKA IIBETOM ), KOPPEKIIUS 1IBETA, SIPKOCTU U KOHTPACTHOCTH.

Bekropnas rpaduka. Co3naHue BEKTOPHBIX PHUCYHKOB BCTPOSHHBIMHU CPEICTBAMH
TEKCTOBOI'O TIpolleccopa WM APYrux IMporpamm (mpuioxkeHuit). JloOaBieHHE BEKTOPHBIX
PUCYHKOB B JOKYMEHTHI.

MyJabTHMeAUAHbIE TIPe3eHTALUU

[ToaroroBka mynbTUMETUNHBIX Tpe3eHTanui. Cnaia. /loOaBieHue Ha claii TEKCTa U
n3o0pakenuii. Pabora ¢ HECKOIBKUMU ClIaigaMHu.

Jlo6aBieHne Ha ciaij ayIMOBU3YaIbHBIX JaHHBIX. AHUMAIMA. [ unepcchuIky.

8 KJIACC

Teopernueckue 0CHOBbI MH(POPMATHKH

CucremMbl CUMCIEHUSA

Heno3uiinonuble ¥ MO3UIMOHHBIE CHUCTEMbl cuuciienus. AsndaBur. OcHOBaHUE.
PazeépuyTtas gopma 3anucu uucia. [lepeBoa B JECATUUHYIO CUCTEMY YHCEN, 3allMCAHHBIX B
JIPYTUX CUCTEMaX CUMCIICHUS.

Pumckas cuctema cuncaeHuUs.

JIBonunasi cucrtema cuucienus. [lepeBon uenbix yucen B mpenenax or 0 mo 1024 B
JIBOMYHYIO CHCTEMYy cuucieHus. BocbMmepuuHas cuctema cuucieHus. llepeBoa uwmcen wu3
BOCBMEPUYHOM CHUCTEMbl B  JBOMYHYKO U  JICCATHYHYIO CHCTEMbI W  OOpaTHO.
[IlecTHaamaTepuyuHas cucteMa cuuciaeHus. [lepeBoj uncen u3 mecTHaAIaTepUuuYHON CUCTEMBI B
JBOMYHYIO, BOCBMEPUYHYIO U JICCITUYHYIO CUCTEMBI U OOPaTHO.

Apudmerrnyueckue oneparuy B TBOUYHON CUCTEME CUUCIICHUSI.

DJIeMeHThI MATEMATHYECKOM JIOTUKH

Jlormyeckue BbICKa3biBaHUA. JIornueckrne 3HAYE€HUS BBICKA3bIBAaHWM. DJIEMEHTapHbIC U
COCTaBHbIE BbICKa3biBaHUs. Jlornmdeckue omnepanuu: «u» (KOHBIOHKIHS, JOTHYECKOE
YMHOXEHHUE), «UIU» (AUIBIOHKIIMS, JOTUYECKOE CIIOKEHHUE), «HE» (JIOTMYECKOE OTPHUIIAHHE).
[Ipuopurer noruueckux omeparuii. OnpeneneHre UCTUHHOCTH COCTABHOTO BBICKA3bIBaHUS,
€CJIM W3BECTHbI 3HAUCHHMS HCTUHHOCTU BXOJSIIMX B HEr0 3JIEMEHTAPHBIX BBICKA3bIBAHUM.



Jlornueckue BbeIpakeHus. llpaBuna 3ammcu noruyeckux BbIpaxeHuil. Iloctpoenue Tabmui
VMCTUHHOCTH JIOTHYECKUX BBIPAKEHUIA.

Jlornyeckue 31eMeHThI. 3HAKOMCTBO C JIOTHYECKMMHU OCHOBAMH KOMIIBIOTEPA.

AJITOPUTMBI U IPOTPAMMHUPOBaHUE

HcnosHuTE M ¥ AJITOPUTMBIL. AJITOPUTMHYECKHE KOHCTPYKIMHU

Ilonatue amropurma. McmosHWUTENH anrOpuTMOB. AJTOPUTM KAaK IUIAH YIIPABIICHMS
VICTIOJTHUTEIIEM.

CaoiicTBa anroputrMa. CrnocoObl 3aluCH alroputMa (CJIOBECHBIH, B BUAE OJIOK-CXEMBI,
mporpaMmma).

AnropuTMu4ecKre KOHCTpYKUMH. KOHCTpykums «cienoBanue». JIMHEWHBIM alIrOpUTM.
OrpaHM4eHHOCTh JIMHEWHBIX aJITOPUTMOB: HEBO3MOXHOCTh IPEAYCMOTPETh 3aBUCHUMOCTH
ITOCJIEA0BATEILHOCTH BBINTOIHAEMBIX JEMCTBUM OT NCXOAHBIX JaHHBIX.

KoHcTpyKLusl «BETBIEHUEY: TIOJHAS U HETIONHAs (OpMbl. BINOIHEHNE U HEBBINIOJIHEHHE
ycJI0BUs (MICTUHHOCTD U JIOXKHOCTB BbICKa3biBaHUsl). [IpocThie 1 cocTaBHbIE YCIOBUS.

KoHCTpyKIMsl «IOBTOpEHHs»: LUKIBI C 3aJaHHBIM YHUCJIOM IOBTOPEHUMN, C YCIIOBHEM
BBITIOJIHEHNS, C IEPEMEHHOM ITUKJIA.

Pa3zpabotka 115 (opMaabHOTO MCIONHUTENST aJITOPUTMa, MPUBOASIIEIO K TpeOyeMomy
pe3ynbTaTy HpU KOHKPETHBIX HMCXOJHBIX JAaHHBIX. Pa3paboTka HECIOKHBIX aJTOPUTMOB C
UCIIOJIb30BaHUEM IIMKJIOB W BETBIEHUHM I yIpaBieHUs (HOPMaJIbHBIMU HCIIOJHUTEISAMH,
takuMu kak PoOot, UYepenamika, YepTéxHuk. BbIonHEHHWE alropuTMOB BpPYYHYIO M Ha
KoMIibtoTepe. CUHTaKCUYECKUE U JIOTHYeCKre OIHOKHU. OTKa3bl.

A3bIK NpOrpaMMHUPOBAHUA

S3pik  mporpammupoBanus  (Python, C++, Ilackans, Java, C#, IllkonbHbIi
Anroputmudeckuii A3bIK).

CucremMa nmporpaMMHUpPOBaHUs: PEJAKTOP TEKCTA IPOTPaMM, TPAHCIISATOP, OTIATUHK.

Ilepemennas: Tun, UM, 3HaueHue. Llenble, BEIECTBEHHBIE U CHMBOJIBHBIE IEPEMEHHBIE.

Oneparop npucBauBaHMs. APUPMETHUECKUE BBIPAXKEHUS U MOPAJOK HX BBIUMCICHHUS.
Onepanuu ¢ LeJbIMU YACIaMU: HEJOYNCIEHHOE JIEJIEHUE, OCTATOK OT JEICHUS.

BerBnenus. CocTaBHbI€ YCIOBHS (3aIIUCh JIOTUYECKUX BBIPAKEHUN HA U3Y4a€MOM S3BIKE
nporpammupoBanus). HaxoxaeHne MUHUMyMa U MaKCUMyMa U3 JABYX, TPEX U YETHIPEX YUCEN.
Pemenne kBaapaTHOro ypaBHEHUs, UMEIOLIEr0 BELIECTBEHHBIE KOPHHU.

Jluanorosas OTJIaJKka MPOrpaMM: IIOLIArOBOE BBIIIOJIHEHHUE, IPOCMOTP 3HAYECHUN BEJINYMH,
OTJIa/I0YHBIN BBIBOJ], BHIOOpP TOYKH OCTAHOBA.

Hukin ¢ ycnoBuem. Anroputm EBkiuaa it Hax 0k J1eHUS. HAMOOJbILIET0 OOIIETro AEIUTENs
JBYX HaTypalbHBIX yucel. Pa30ueHure 3anucu HaTypaJIbHOTO YKCiia B TO3UIIMOHHOM CUCTEME C
OCHOBaHUEM, MEHBIIIUM WK paBHBIM 10, Ha OTAETbHBIE UPBHI.

[{uki ¢ mepeMeHHOo. AITOPUTMBI IPOBEPKU JEIMMOCTH OJHOTO LIEJIOT0 YHCIIa Ha APYTOE,
ITPOBEPKH HATYPAIILHOT'O YHCIIA HA MIPOCTOTY.

OO0paboTka  CUMBOJIBHBIX  JaHHbIX. CHMBOJIBHBIE  (CTPOKOBBIE)  MEPEMEHHBIE.
[TocumBonbHast oOpaboTka cTpok. Ilofgcdy€r YacTOThl MOSABIEHHS CHUMBOJA B CTPOKE.
Bcerpoennsie pyHkImu 1y 00pabOTKH CTPOK.

AHAJIN3 AJITOPUTMOB



Omnpenenenre BO3MOXKHBIX PE3YyIbTATOB PabOTHI ajlropuTMa MPH JAaHHOM MHOXKECTBE
BXOJHBIX JAHHBIX, OMPENIEICHUE BO3MOXKHBIX BXOJIHBIX JAHHBIX, MPUBOJAIIUX K JTAHHOMY
pe3ynbTary.

9 KUIIACC

Hu¢poBas rpaMOTHOCTH

I'no6anbHas cetb UHTEpHET U cTpaTerun 0€30MacHOTO NMOBEJACHUS B Hell

['mo6anbnas cets Uurtepuer. IP-agpeca y3no. CereBoe xpaHeHHE AaHHBIX. MeTObl
VHANBUAYAIBHOTO U KOJIJIEKTUBHOTO pa3MenieHusl HOBOM uH(popmaiuu B Murepuere. bonbmine
JaHHbIe (MHTEPHET-IaHHbIE, B YACTHOCTHU JaHHBIE COUUAIBHBIX CETEN).

[Tonsatue 06 nHGOPMAIITMOHHON 06€30MTaCHOCTH. YTPO3bl HHPOPMAITMOHHON 0€30MacHOCTH
npu paboTre B TJIOOATBHOM CETM M METOAbl NPOTUBOJEHCTBUA WM. [IpaBuna Oe3zomnacHoi
ayTeHTUQUKauu. 3amura JTUYHOM wuHpopmanuu B VHtepHere. be3zomacHwie cTpareruu
noBefeHus: B Murtepuere. IlpenynpexaeHue BOBICYEHHUS B I€CTPYKTUBHBIE U KPUMUHAIbHBIC
(opMbI ceTeBOM aKTUBHOCTHU (KHUOEpOYIUIUHT, (GPUIIUHT U JPYTUe (POPMBI).

PaGora B MH(OPMALIMOHHOM NPOCTPAHCTBE

Bunbl nesrensHoCcTH B MIHTEpHETE, MHTEPHET-CEPBHUCHI: KOMMYHHUKALIMOHHBIE CEPBHCHI
(moutoBast ciyx0a, BHAECO-KOH(EPEHL-CBSI3b W JAPYTHE), CIPABOYHBIE CIIYKObI (KapThl,
pacnucaHuss W JApYTHUE), TIOUCKOBBIE CIYKObI, CIyXObl OOHOBJEHUS MPOTPAMMHOIO
oOecrieueHuss U aApyrue ciayk0bl. CepBHUCHI TOCYAapCTBEHHBIX ycayr. OOMauyHble XpaHWINAILA
naHHbIX. CpencTBa COBMECTHOM pa3pabOTKM JOKYMEHTOB (oHsaiH-oducsl). IIporpammuoe
o0OecnieyeHne KakK BeO-CEpBHC: OHJIAMHOBBIE TEKCTOBBIE U TpaUUEeCKHe PEeAaKTOPBI, CPEIbl
pa3pabOTKH MpOorpamM.

Teoperuyeckne 0CHOBbI MHGOPMATHKH

MopeanpoBaHHe KaK MeTO/l IO3HAHUS

Mogens. 3agaum, permaeMble ¢ TOMOIIBIO MojaenupoBanus. Knaccudukammm mMojenei.
MarepuanbHble (HaTypHble) U WHPOpPMalMOHHbIE Mojenu. HempepbiBHbIE M JUCKPETHBIE
mozaenu. HWmuraunonueie wmonenu. HMrposeie momenu. OlieHKa aJeKBATHOCTH MOJENHU
MOJEIIUPYEMOMY OOBEKTY U LEISIM MOJIEIMPOBAHUSI.

Tabnuunbie mogenu. Tabnuia kak NpeacTaBIeHUE OTHOIICHUS.

basbl gansabx. OTO0pP B TaOIHIIE CTPOK, YIOBIETBOPSIOUINX 3aJaHHOMY YCIOBHIO.

I'pad. Bepmmna, pedpo, myTs. OpueHTHpPOBaHHBIE U HEOPUEHTHPOBaHHbIE Irpadbl. [nrHa
(Bec) peOpa. BecoBas matpuna rpada. JlnuHa nytu mexay BepmuHamu Tpada. I[loumck
onTUMalibHOTO NyTH B rpade. HauanpHas BepiinHa (MICTOYHUK) U KOHEYHAs! BEpIIMHA (CTOK) B
OpUEHTHPOBAaHHOM rpade. Brruncinenue xonundecTBa MyTeil B HANpPaBICHHOM AlUKIMYECKOM
rpade.

HepeBo. Kopenw, BepmmHa (y3en), JucT, peOpo (myra) aepeBa. BricoTa nepera.
[Toanepeso. IIpumeps! ucnosib30BaHus AepeBbeB. [lepedop BapraHTOB ¢ TOMOIIBIO JIEPEBA.

[loHsATHE MaTeMaTUYECKOM MOJENW. 3aJadyH, pEelIaeMble C MOMOIIBID MaTEMaTUYECKOTO
(KOMIBIOTEPHOT0) MOJIEIUpOBaHUs. OTINYNE MATEMATUYECKON MOJIETN OT HATYPHOM MOJIENN U
OT CJIOBECHOTO (JINTEPaTypHOTO) OMKUCAHUS OOBEKTA.



OTanbkl  KOMIOBIOTEPHOTO  MOJEIHUPOBAHMS:  IMOCTAHOBKA  3aJayd, IOCTPOCHUE
MaTeMaTUYeCKOW  MOJENH, MporpaMMHasl  peaiu3aiusi, TECTUPOBAHHE, MPOBEACHUE
KOMITBIOTEPHOIO 3KCIIEPUMEHTA, AHAJIN3 €r0 Pe3yJIbTaTOB, YTOUYHEHNE MOJEIH.

AJITOPUTMBI H IPOTPAMMHMPOBAHHE

Pa3pa0oTka aJropurmMoB U NIPOrpPamMm

Pa3zbuenne 3amaun Ha mnomzagauu. CocTaBlE€HHUE aITOPUTMOB U TPOrpaMM C
WCIIOJB30BAaHUEM BETBJIICHUM, IMKIOB M BCIOMOTATENIbHBIX AJITOPUTMOB [JIs YIPABJICHUS
ucrnoyiHuteneM PoOOT uiau ApyruMu UCHOJHUTENSIMU, TaKUMH Kak Yepenaika, YepTExxHUK U
OPYTUMH.

Tabnuunbie BenuuuHbl (MaccuBbl). OmHOMEpHbIE MaccuBbl. COCTaBJIIEHHME M OTIaJKa
MIPOTpamMM, PEATN3YIOIIHNX TUTIOBBIE AITOPUTMBI 00PAOOTKH OJTHOMEPHBIX YUCIOBBIX MACCHBOB,
Ha OJIHOM M3 s3bIKOB mporpammupoBanus (Python, C++, ITlackamb, Java, C#, IlIkoibHBIHI
AnroputmMudeckuid SI3bIK): 3amoJIHEHHWE YHUCJIOBOIO MAaccHMBa CIy4yalHbIMU 4YHUCJIaMH, B
COOTBETCTBHUH C (DOPMYJION Wi MyTEM BBOJA YHCEII, HAXOXKEHUE CYMMBI JIEMEHTOB MacCHBa,
JMHEHHBIM MOMCK 3aJaHHOTO 3HAYEeHUS B MACCHBE, IIOJCUET DSJIEMEHTOB MAaCCHBa,
YAOBJIETBOPSIONIMX 3aJaHHOMY YCJIOBHIO, HaXO0XJICHUE MHUHUMAIBHOrO (MaKCUMAaJbHOTIO)
snemMeHTa maccuBa. COpTHPOBKA MacCHUBA.

OOpaboTka TMOTOKa  JIaHHBIX:  BBIYUCICHUE  KOJMYECTBA, CYMMBI, CPEIHETrO

apu(pMETUYECKOTO, MHUHHUMAaJIbHOTO u MaKCUMAJIbHOTO 3HAYCHUS AIIEMEHTOB
MOCJIEIOBATEILHOCTH, YIOBIETBOPSIOIIUX 3aJaHHOMY YCIIOBUIO.
YupasJjienue

VYnpasnenue. Curnan. O6partHast cBsi3b. [lomyueHue curHanoB oT HU(POBBIX JaTYMKOB
(xacaHMs, pacCTOSIHMS, CBETa, 3ByKa M Jpyroro). [lpumepsl ucCnonb30BaHUS NpPUHLHKIA
00paTHOM CBSI3U B CHCTEMaxX YIPABJICHUS TEXHUYECKUMH YCTPOUCTBAMU C IOMOUIBIO JaTYUKOB,
B TOM 4YHCJI€ B POOOTOTEXHUKE.

[Ipumepsl  poOOTH3MPOBAHHBIX CUCTEM (CHUCTEMa  YyNpaBlIE€HUA JIBIOKEHHUEM B
TPAHCIIOPTHOM CHCTEME, CBAPOYHAsl JIMHUS aBTO3aBOJA, ABTOMATH3MPOBAHHOE YIIPABIICHHUE
OTOIUIEHUEM JIOMA, AaBTOHOMHAsl CHCTEMa YNPABJICHHUS] TPAHCIHOPTHBIM CPEACTBOM U JIPYrue
CUCTEMBI).

NupopmanuoHHbIC TEXHOJIOIHH

JIEKTPOHHBIE TA0JIMIbI

[Tonsitue 00 27IEKTPOHHBIX TaOiMIaxX. TUIIBI JaHHBIX B SYEHKaX SJICKTPOHHOW TaOJHIIBI.
PenaktupoBanue u popmaTupoBanue tabnuil. BerpoenHbie PyHKITMM s TOMCKAa MAaKCUMYMa,
MUHHUMYMa, CyMMbl M cpefaHero apudmernyeckoro. CopTHUpOBKa JAHHBIX B BbIJICIIEHHOM
nuana3zoHe. Iloctpoenue auwarpamm (THCTOrpaMma, KpyroBasi JuarpaMma, ToO4Y€4yHas
nuarpamMma). Beroop tumna auarpamMmsl.

[IpeobOpazoBanue ¢opmyn mnpu konupoBanuu. OTHOCUTEIbHAS, aOCOMIOTHAS U
CMelIaHHas ajpecanus.

VY ca0BHBIE BBIUMCIEHUS B AJIEKTPOHHBIX Tabnunax. CymMMupoBaHuE U MOJACUYET 3HAYCHUH,
OTBEYAIONIMX 3aJlaHHOMY YycioBuio. O0paGoTka OonbliMX HAOOPOB MAaHHBIX. YHClIEeHHOE
MOJIETTUPOBAHUE B 3JICKTPOHHBIX TaOJIUIIAX.

NudopmanuoHHbIe TEXHOJOTHH B COBPEMEHHOM 0011IeCTBe



Ponps mHGOpPMAITMOHHBIX TEXHOJOTHH B Pa3BUTHH IKOHOMHKHA MHpPA, CTPAHBI, PETHOHA.
OTKpBITEIE 00pa30BaTENIbHbBIE PECYPCHI.
[Ipodeccuu, cBg3aHHbie ¢ WHOOPMATUKON M HUHPOPMALMOHHBIMH TEXHOJOTUSIMU: BEO-
JIU3aiiHep, MPOTrPaAMMHUCT, Pa3pabOTUMK MOOWIBHBIX MPUIIOKEHUN, TECTUPOBIIUK, APXUTEKTOP
IPOrpaMMHOTr0 00eCrieYeHUs], CIEIUAINCT 110 aHAIU3Y JAHHBIX, CHCTEMHBIN aIMUHUCTPATOP.



IIJTAHUPYEMBIE PE3YJBbTATBI OCBOEHUA IHPOI'PAMMUBbI no
NHP®OPMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

N3yuenne wHPOPMATUKM HAa YPOBHE OCHOBHOTO 00ImIero oOpa3oBaHMs HANpaBiICHO Ha
JTOCTIDKCHUE OOYYAIOIIMMUCS JIMYHOCTHBIX, METANPEJAMETHBIX W TPEIMETHBIX pPe3yJbTaTOB
OCBOCHHMSI COJIEPKaHMsI YIEOHOTO MpeMeTa.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPE3yNbTaThl MMEIOT HAMPABIEHHOCTh HA pEIIeHWE 3a7ady BOCIUTAHUS,
Pa3BUTHUS U COLMAIM3ALUNA O0YYAIOIIUXCSl CPEACTBAMM YU4EOHOTO MpEeaMeETa.

B pesynbrare m3ydeHuss MHGOPMATHKHA HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y
oOyuarorierocst 0yyT cOpMUPOBAHBI CIEAYIOIINE TNYHOCTHBIE PE3YJIbTATHI B YACTH:

1) naTpUOTHYECKOTr0 BOCIIMTAHMS:

[IEHHOCTHOE OTHOIIIEHUE K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUYECKOMY U HAYYHOMY
HACJICINI0, TOHMMaHUE 3HaUYCHUS HHPOPMATUKHN KaK HAyKH B )KH3HU COBPEMEHHOTO OOIIECTBa,
BIIQJICHUE JOCTOBEpHON WHMOpPMAIMElr O TEPEIOBBIX MHUPOBBIX W  OTEYECTBEHHBIX
JOCTIDKEHUSIX B oOmactu  WHGOpPMATHKK WM MHGOPMAIMOHHBIX  TEXHOJIOTHA,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX O IU(GPOBOM TpaHcHOpMaAIUM COBPEMEHHOTO
00IIIeCTBA;

2) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMS:

OpHEHTAIlUsS Ha MOpaJbHBIC IIEHHOCTH W HOPMBI B CHTYaIlMsSIX HPABCTBEHHOTO BHIOOPA,
TOTOBHOCTH OLICHUBATh CBOE MOBEJCHUE U MOCTYIKHU, a TAK)KE MOBEACHUE U MOCTYIKHU JIPYTUX
JOJIe C TO3UIIMM HPABCTBEHHBIX W IPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIEICTBUN
MTOCTYTIKOB, aKTUBHOE HETIPHUSITHE aCOIMAIILHBIX IMTOCTYIIKOB, B TOM 4Hucie B IHTepHeTe;

3) rpa:kIaHCKOr0 BOCIIUTAHUSA:

MPE/CTAaBIICHHE O COIMAIBHBIX HOPMax M TpaBUIaX MEXJIMYHOCTHBIX OTHOIICHHWH B
KOJUIEKTUBE, B TOM YHUCJIE B COIIMAIBHBIX COOOIIECTBAX, COOJIIOICHNE TIPABUJI OE30MaCHOCTH, B
TOM YHCJI€ HABBIKOB 0€301aCHOTO MOBE/ICHUS B HMHTEPHET-CPEJIE, TOTOBHOCTh K pa3HOOOpa3HOM
COBMECTHOM JESITCIIBHOCTH TPH BBHITIOJHCHUH YYCOHBIX, TO3HABATEIBHBIX 3a/1ad, CO3JaHUHU
y4eOHBIX TPOEKTOB, CTPEMJICHHE K B3aMMOIIOHMMAHUIO M B3aMMOTIOMOIIM B IPOIECCE ATOU
y4eOHON JNIeATEeNbHOCTH, TOTOBHOCTh OIIGHUBATh CBOE TIOBEACHHME W TIOCTYNKH CBOUX
TOBapUIIEH C MO3UIIMK HPABCTBEHHBIX U MPABOBBIX HOPM C y4E€TOM OCO3HAHHUS TOCIEICTBUN
MTOCTYTIKOB;

4) HeHHOCTEH HAYYHOI'0 MIO3HAHUA:

c(hOPMHUPOBAHHOCTh ~ MHUPOBO33PEHUECKHUX  TpeAcTaBlieHUd o0  umHdopmammw,
WH)OPMAITMOHHBIX MpoIeccaX W WH(OOPMAIIMOHHBIX TEXHOJIOTHSX, COOTBETCTBYIOIIHMX
COBPEMEHHOMY YPOBHIO DPa3BHUTHs HAayKH W OOIIECTBEHHON TMPAKTHKH M COCTABJISIONINAX
0a30ByI0 OCHOBY ISl IOHUMAaHHMSI CYIITHOCTH HAYYHOW KapTUHBI MUPA;

MHTEpeC K OOYUYECHHMIO M TO3HAaHMIO, JII0OO3HATEIBLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM0o00pa30BaHUI0, OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JlaabHEHNIIeM;

OBJIAJICHUEC OCHOBHBIMH HAaBBIKAMHU HCCIIEIOBATEIHCKON JESITEIIBHOCTH, YCTaHOBKA Ha
OCMBICJICHUE OIbITa, HAONIOACHUH, ITOCTYIIKOB M CTPEMIJICHHE COBEPIICHCTBOBAThH ITyTH
JTOCTKCHUS WHIMBHIYAIBHOTO M KOJIJICKTUBHOTO OJIarOIOTyqHS;



cOpPMUPOBAHHOCTh ~ MH()OPMALIMOHHOW  KYJIbTYpbl, B TOM  4YHCIIE  HaBBIKOB
CaMOCTOSITENIbHOM ~ paboThl ¢  Y4eOHBIMH  TEKCTaMH, CIPABOYHON  JIUTEpaTypow,
pa3HOOOpa3HBIMU  CPEACTBAMU  MH(MOPMALMOHHBIX  TEXHOJOIMM, a Takke YMEHUus
CaMOCTOSITENIBHO OIPEAEIATh LEIN CBOEr0 OOyuY€HHUs, CTaBUTh U (POpMynIHpoBaTh i cels
HOBBIE 33/1auu B yu€0e M IO3HABATEJIbHOM JESATENIbHOCTH, Pa3BUBAaTh MOTUBBI U HMHTEPECHI
CBOEH MMO3HABATEIIBHOU JIEATEIIBHOCTH;

S) popmupoBaHus KyJbTYPHI 310POBbS:

OCO3HaHHUE LEHHOCTH KM3HHU, OTBETCTBEHHOE OTHOLIEHUE K CBOEMY 370POBbIO, YCTAHOBKA
Ha 370pOBBIA 00pa3 *U3HU, B TOM YUCIE U 3a CYET OCBOEHMSI M COONIIOEHUS TpeOOBaHUIA
0e30MacHO SKCIUTyaTalliu CPECTB HHPOPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOI0 BOCIIMTAHMS:

MHTEpPEC K MPAKTUYECKOMY M3yUYeHUI0 mpodeccuil u Tpyna B chepax mnpodeccrnoHambHOM
JESITEIbHOCTH, CBSI3aHHBIX C HH(OPMATUKOH, MPOrpaMMUPOBAHMEM U HH()OPMALMOHHBIMU
TEXHOJIOTHSIMU, OCHOBaHHBIMHU Ha JOCTHKEHUSIX HayKU MH()OPMATUKU U HAYYHO-TEXHUYECKOTO
mporpecca;

OCO3HAHHBIA BBHIOOP M MOCTPOCHHE WHIMBHIYAIbHOW TPAeKTOpPUH OOpa3oBaHUS U
’KU3HEHHBIX IJIAHOB C YUYETOM JIMYHBIX U OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

OCO3HaHUe I1100aJIbHOr0 XapaKTepa IKOJIOTHYECKUX NMPOOJIeM U MyTel UX peleHus, B TOM
YHCIe ¢ y4ETOM BO3MOXKHOCTEN HHPOPMALIMOHHBIX 1 KOMMYHUKAILIMOHHBIX TEXHOJIOTUH;

8) amanmranmm oOy4yamomerocs K M3MEHSIOIIMMCH YCJIOBUSIM COLHHMAJIBHOM H
NPUPOJAHON Cpeabl:

OCBOEHHE OO0YyYaroIIMMHCS COLIMAJIBHOTO OIbITAa, OCHOBHBIX COLMANbHBIX pOJIEH,
COOTBETCTBYIOIIMX BEAYyILIEH MAEATENBHOCTH BO3pacTa, HOPM M MpPaBWJI OOLIECTBEHHOTO
noBeAeHusl, (GopM COUMAIBbHOM JKM3HM B Tpynmnax MU cooOlIecTBaX, B TOM YHCIE
CYILIECTBYIOINX B BUPTYaJIbHOM IPOCTPAHCTBE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yJbTaThl OCBOEHUS MPOrpaMMmbl MO HH(GOPMATHKE OTPaXaroT
OBJIaZICHUE YHUBEPCAIbHBIMU y4eOHBIMU NEUCTBUSAMHU — II03HABATEIIbHBIMU,
KOMMYHUKATUBHBIMH, PETYIATUBHBIMU.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble Jilornyeckue JaeiicTBUA:

YMEHUE ONpEeNeNsATh TMOHATHSA, CO3/1aBaTh OOOOIIEHWs, YCTaHABIWBATH AHAJIOTHH,
KJIaCCU(UIIMPOBATH, CAMOCTOSITEILHO BBIOMPATh OCHOBAHUS U KPUTEPUU JIJIs1 KiIacCUUKAIUH,
YCTaHABIIMBATh MPUUYUHHO-CJIEACTBEHHBIC CBSI3U, CTPOUTH JIOTUUECKUE PACCYXKICHHUS, NIEJIaTh
YMO3AKJIIOUEHUS (MHAYKTUBHbBIC, IETYKTUBHBIE U 11O AHAJIOTUHX) U BBIBO/IbI;

yYMEHHUE CO3/aBaTh, MPUMEHSITH U MPEOOPA30BLIBATh 3HAKU M CUMBOJIBI, MOJCIIA U CXEMBbI
JUTSI perieHus1 yueOHBIX U TT03HABATENbHBIX 3a/1a4;

CaMOCTOSITEJIbHO BBIOMpATh CHOCOO pelieHusl yueOHOW 3ajauu (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BbIOMpaTh Haubojee TMOAXOAAIMUM C YYETOM CaMOCTOSTEIHHO
BBIJICJICHHBIX KPUTEPUEB).



ba3oBble ncciienoBare/bCKHe AeiiCTBUS:

dbopMynHpoBaTh BOMPOCH], (PUKCHUPYIOIIME Pa3pbiB MEXKAY PEaTbHBIM M KEIATSIbHBIM
COCTOSTHUEM CHUTYaIlMH, O0BEKTa, 1 CAMOCTOSITEILHO YCTaHABIIMBATh HCKOMOE U JIAaHHOE;

OIICHHWBAaTh Ha IMPUMEHHMOCTh M JOCTOBEPHOCTh HMH(pOpPMAIMIO, TOJYYEHHYIO B XOJI€
HCCJICIOBAHUS,

MPOTHO3UPOBATh BO3MOXKHOE JlajibHEWIlIEe pa3BUTHE MPOIECCOB, COOBITUM U HUX
MOCJICJICTBUS B QHAJIOTUYHBIX WM CXOJHBIX CUTYAIUAX, a4 TAKXKE BBIIIBUTATh MPEANOI0KEHUS
00 UX pa3BUTUHU B HOBBIX YCJIIOBHUSIX M KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

BBISIBIIATH ACHUIIUT WHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX JIJISI PEHICHUSI MOCTABICHHON
3aJauu;

MPUMEHSTh Pa3IMYHbIE METOJbl, MHCTPYMEHTBHI W 3alpochl IMpPU TOUCKE U OTOOpE
uHpOpMalMK WM JAHHBIX M3 HCTOYHUKOB C YYETOM MPEIJIOKECHHOM Yy4ueOHON 3amaud u
3aJJaHHBIX KPUTEPHUEB,;

BBIOMpaTh, AHAJIU3UPOBATH, CUCTEMATU3UPOBATH W HMHTEPHPETUPOBATH HHGPOPMAIUIO
Pa3JIMYHBIX BUJIOB U (DOPM MPECTABICHUS;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMaIbHYIO (QopMy TMpeacTaBiIeHUs HHGPOPMAIUU U
WUTIOCTPUPOBATH PEIlIaeMbIe 33J1aul HECIIOKHBIMUA CXeMaMU, IMarpaMMaMu, HHOM rpadukoi u
UX KOMOMHAIUSIMHU;

OIICHUBATh HAJEKHOCTh UH(POPMAIUU IO KPUTEPUSIM, MPEIJIOKECHHBIM YUYUTEIEM WU
c(hopMyIHMPOBAaHHBIM CAMOCTOSTENBHO;

3¢ PEeKTUBHO 3alIOMUHATh U CUCTEMATU3UPOBATh HH(POPMAIIHIO.

KoMMyHuKaTHBHBIC YHHMBeEpPCAJIbHbIC y4eOHbIC JeHCTBUSA

OO0menne:

CONOCTABIIATh CBOM CYXACHUS C CYXACHHAMU JPYIMX YYacCTHUKOB JIMajora,
OoOHapyXUBaTh pa3IMYMe U CXOACTBO MO3UIIMII;

MyOJMYHO  MPEJCTABIATH  PE3YJbTAThl  BBIIOJHEHHOIO  ONBITA  (SKCIEPUMEHTA,
HCCIIeIOBAHUS, TIPOCKTA);

CaMOCTOSITENIbHO BbIOMpaTh (OpMaT BBICTYIJICHUS € Y4€TOM 3aJad MpPE3eHTALUd U
O0COOEHHOCTEN ayJUTOPHH U B COOTBETCTBUH C HUM COCTAaBJISTh YCTHBIE U MHUCbMEHHBIE TEKCThI
C MCIOJIb30BaHUEM WILTIOCTPATUBHBIX MaTEPUAIIOB.

CoBMmecTHAs 1eATEIBHOCTD (COTPYIHMY€CTBO):

NOHUMAaTh W KCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHON U MHIUBUIYATILHON pabOThI IpH
pelIeHNN KOHKPETHOM MpoOaeMbl, B TOM YHCIIE IPU CO3AaHUN WH(OPMALMOHHOTO IPOAYKTA;

MPUHUMATh II€JIb COBMECTHOW WH(MOPMAIMOHHOW AESTENIBHOCTH MO cOopy, oOpaboTke,
nepeaayde, popManuzanuu HHGOPMAIMHU, KOJUIEKTUBHO CTPOUTH AEHCTBUA MO €€ TOCTHKEHUIO:
pacnpenesnsiaTh poJii, 10roBapuBaThCs, 00CYKIaTh MPOLIECC U PE3YJIbTAT COBMECTHOU PabOThI;

BBITIOJIHATH CBOIO 4acTh paboThl ¢ mMHMOpMaruein uiu MHGOPMAIMOHHBIM MPOIYKTOM,
JOCTHUras Ka4YeCTBEHHOI'O pPe3yJIbTaTa [0 CBOEMY HAIPABICHUIO U KOOPJIUHUPYS CBOU JIEUCTBUS
C APYTUMH YJIE€HAMU KOMaH/IbI;

OLICHMBATh Kaue€CTBO CBOETO BKJIa/Ja B OOLIMI MH(OPMAIIMOHHBIN IPOIYKT [0 KPUTEPUSIM,
CaMOCTOSATENbHO CHOPMYITHUPOBAHHBIM YUaCTHUKAMU B3aUMOJICUCTBUS;



CpaBHMBATh PE3YJIbTAaThl C MCXOJHOM 3aJayeldl M BKJIAQJ KaXJOro 4jieHa KOMaHAbl B
JOCTIDKEHHUE PEe3yJIbTaTOB, Pa3leNiaTh cepy OTBETCTBEHHOCTH W TPOSBISATH TOTOBHOCTHh K
PEIOCTaBICHUIO OTUETA MEepe] IPYIIION.

PeryasiTuBHbIe YHUBepCaJbHbIE y4eOHbIE 1eHCTBUS

Camoopranusanus:

BBISIBJISITH B )KU3HEHHBIX U Y4EOHBIX CUTYalUsAX MPOOJIEMBI, TPEOYIOIUE PELICHMS;

OpUEHTHPOBATHCS B PA3IMYHBIX MNOJAXO0JaX K MPHUHIATHIO PEIICHUH (MHIMBUIYaJbHOE
MPUHATUE PEIICHU, TIPUHATHE PELICHUH B TPYyIIIE);

CaMOCTOSITENIbHO COCTAaBJISTh QJITOPUTM pEIIEHUS 3agaud (MM €ro 4acTb), BbIOHUpATh
croco® pemieHuss ydyeOHOW 3ajaud ¢ y4y€TOM HMEIOIIUXCS PEeCcypcoB M COOCTBEHHBIX
BO3MOXHOCTEW, apryMEHTHPOBATh IIPEIIaracMble BAPUAHThI PELICHUN;

COCTaBJIATh IUIAH JEHCTBUH (IUJIaH peaau3aluyd HAaMEUYEHHOIO aJIropuTMa peleHHs),
KOPPEKTUPOBAaTh MPEAJIOKEHHBIM aJIrOpUTM C Y4YE€TOM MOJIYy4YEHUsS HOBBIX 3HaHUU 00
U3y4aeMOM OOBEKTE;

JieJ1aTh BBIOOP B YCIIOBUSAX MPOTUBOPEUMBON MH(POpPMAIMK U OpaTh OTBETCTBEHHOCTH 32
peLIcHueE.

CamokoHTpOJIb (peduiekcus):

BIIQJIETh CIIOCOOAMU CAaMOKOHTPOJISl, CAMOMOTUBALIUU U PEPIIEKCUN;

J1aBaTh OLIEHKY CUTYallUH U MPEAJIaraTh IIaH €€ U3MEHEHUS;

YUNATBIBATh KOHTEKCT M NPEIBHUAETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIpHU
pelieHny yueOHOH 3a71auu, alaliTUPOBATh PEILIEHUE K MEHSIOIIMMCS 00CTOSTENbCTBAM;

OOBACHATh MNPUYUHBI JOCTHKEHUS (HEZOCTUKEHUS) pe3yJbTaTOB HH(POPMALMOHHON
JEeSTeIbHOCTH, JaBaTh OLEHKY MNPUOOPETEHHOMY OIBITY, YMETh HAaxOJWUTh IO3UTHBHOE B
MPOU3OIIEAIIEN CUTYAlUH,

BHOCHUTb KOPPEKTHUBBI B JACSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, N3MEHUBIINXCS
CUTyallul, yCTAHOBJIEHHBIX OLIMOOK, BOBHUKIIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YyJIbTaTa LEIN U YCIOBHSIM.

IMOIMOHAJILHBIN HHTEJIEKT:

CTaBUTh ce0s1 HA MECTO JIPYroro 4eJIoBeKa, MOHUMATh MOTUBBI 1 HAMEPEHUS IPYTroro.

IIpunsitue cedsi m APpyrux:

0CO3HaBaTh HEBO3MOKHOCTh KOHTPOJUPOBATh BCE BOKPYT JaXE B YCIOBUAX OTKPBITOrO
J0cTyna K J00bIM 00bEMaM HH(pOpMaUK.

HPEAMETHBIE PE3YJIBTATBI

K koHIy 00ydyenus B 7 kjacce y o0yyaronierocsi OyayT cpOpMUpOBaHbI CIEAYIOUINE YMEHUS:
MOSICHATH Ha PUMEpax CMBICI MOHATUHN «MH(pOpMaLUsi», «MHPOPMAIIMOHHBIN MPOLIECC,
«o0paboTKa HHPOPMAITUNY, «XpaHEHHE HHPOpMAITUNY, «IIepeaada nHpopMaiumy;
KOJAMPOBAaTh U JCKOJIWPOBATH COOOINEHHWsS MO 3aJaHHBIM IpaBHJIaM, JIEMOHCTPHUPOBATH
MOHMMAaHWE OCHOBHBIX TMPHHIIUIIOB KOAMPOBAHUS HWHPOPMAIMH PA3TUYHON MPUPOIBI
(TeKCcTOBOM, rpadUIECcKOil, ayaHo);



CpPaBHMBATh JJIMHBI COOOILEHUH, 3aIMMCAHHBIX B Pa3UYHbIX aj(aBUTaX, OMEPUPOBATH
€IMHULIaMU U3MEPEeHHsI HHPOPMALIMOHHOTO 00bEMA U CKOPOCTH TMepeiadul JaHHBIX;

OLICHMBATh U CPAaBHUBATh pa3Mepbl TEKCTOBbIX, IpaUyECKUX, 3BYKOBBIX (ailioB u
BUJIe0(DaitIoB;

NPUBOJUTH TPUMEPHI COBPEMEHHBIX YCTPOMCTB XpaHEHHUs U Tepenaur uHdopmaiuu,
CpPaBHMBATh UX KOJWYECTBEHHbIE XaPaKTEPUCTUKH;

BBIJICTISITh OCHOBHBIE STAllbl B UCTOPUU U TOHUMATh TEHACHIIUU Pa3BUTHUSI KOMIIBIOTEPOB U
IPOrpaMMHOTO O0ECTICUCHMUS;

NoJiydaTb M  MCIOJB30BaTh MH(POPMALUIO O XapaKTEPUCTUKAX TMEPCOHAIBHOTO
KOMITBIOTEpA U €T0 OCHOBHBIX 3JIEMEHTax (IIpoLeccop, ONepaTuBHAs MaMsTh, JOJITOBpEMEHHAs
naMsTh, YCTPOHCTBA BBO/Ia-BBIBO/IA);

COOTHOCHUTH XapaKTEPUCTUKH KOMITBIOTEpA C 3a/1a4aMU, PEIIaeMbIMH C €r0 TOMOIIBIO;

OpPUEHTHUPOBATHLCS B UEPAPXUUECKON CTPYKTYpe (aioBOi CUCTEMBI (3alUChIBATH TIOJHOE
uMsa (aitna (karamora), myTh K ¢aiiay (kKaramory) mo HMMEIIIEeMycs ONUCaHUI0 (alaoBon
CTPYKTYPBI HEKOTOPOTO HHPOPMAITMOHHOTO HOCUTEIA);

paboTtath C (ailloBOM CHUCTEMOM TMEPCOHATBLHOIO KOMIIBIOTEpAa C HCMOJb30BAHUEM
rpadpuyeckoro  uHTepdelica, a HUMEHHO:  CO3[aBaTh, KONMPOBaTh, IE€peMeLIaTh,
MEePEUMEHOBBIBATh, YJAJATh W  apXUBUPOBaTh (ailibl W  KaTajlorW, HCIOJIb30BaTh
AHTUBUPYCHYIO MPOTPaAMMY;

NPENCTaBIsATh PE3yNbTaThl CBOEH JEATEIPHOCTH B  BHUAE CTPYKTYPUPOBAHHBIX
WUTIOCTPUPOBAHHBIX IOKYMEHTOB, MYJIbTUMEINUHBIX MTPE3CHTAIINIA;

uckate uHpopmauuio B VHTepHeTe (B TOM 4Hcle, O KIIOUEBBIM CJIOBaM, IO
M300paXEeHUI0), KPUTUYECKH OTHOCUTHCS K HalWJeHHOW HMH(OpMAalLlMU, OCO3HaBasl OMAaCHOCTb
IUIS JTUYHOCTH W OOIecTBa paclpoCTpaHEHHs] BPEIOHOCHOW HH(OpMamuu, B TOM YHUCIE
HKCTPEMHUCTCKOTO U TEPPOPUCTHUECKOTO XapaKTepa;

MOHUMATh CTPYKTYPY aJIpECOB BEO-pEeCypCoB;

UCIIOJIb30BaTh COBPEMEHHBIE CEPBUCH MHTEPHET-KOMMYHUKALIUH;

coOmoaTh  TpeboBaHUsi  O€30MACHOM  OKCIUIyaTalldd  TEXHUYECKUX  CPEJCTB
MH()OPMAIIMOHHBIX U1 KOMMYHHKAIIMOHHBIX TEXHOJIOTUHM, COOMIOAATh CETEBOM 3TUKET, 0a30BbIE
HOpMBbl MH(GOPMALIMOHHOM S3THKM M TMpaBa 0OpH paboTe C MNPUIOKEHUSAMH Ha JHOOBIX
ycTpoiicTBax u B IHTepHeTe, BbIOMpaTh O€3011acHbIe CTPATErHH MMOBEACHUS B CETH;

MPUMEHSTh METOJIbI MPOMUIAKTUKN HETaTUBHOTO BJIUSHUS CPEICTB MHMDOPMAIIMOHHBIX U
KOMMYHMKAI[MOHHBIX TEXHOJIOTUN Ha 370POBbE MOJIH30BATEIIS.

K koH1y 06ydenus B 8 kiacce y o0yuaromerocsi 0yayT copMUPOBAHBI CIEAYIOIINE YMEHUS:

MOSICHATh, Ha TMPUMEpPAX pa3IUuMsl MEXAY MNO3UIUOHHBIMH W HEMO3UIIMOHHBIMU
CHUCTEMaMU CUUCIICHUS,

3allAChIBATh M CpaBHUBATH Lenble yucia oT 0 mo 1024 B pa3nuyHBIX MO3MLIHMOHHBIX
CUCTEMaxX CUMCIICHUA (C OCHOBaHUSAMHU 2, 8, 16), BHIMOIHATH apuMETUUECKHUE ONEepaIlui HaJl
HUMU;

pacKpbIBaTh CMBICI MOHSITHUH «BBICKA3bIBAHUEY», <JIOTHUYECKAsl OIEpalusy, «JIOTHYECKOE
BBIPAXKEHUEY;



3aMHCHIBATh JIOTHUECKUE BBIPAXKEHUS C WCIOH30BAHUEM IU3BIOHKIINW, KOHBIOHKIIUU U
OTPUIIAHUS, OMPEACNATh HCTHHHOCTH JIOTHYECKUX BBIPAKEHUN, €CIM W3BECTHBI 3HAUYCHUS
UCTUHHOCTH BXOJSLIUX B HErO MEPEMEHHBIX, CTPOUTH TaOJIUIIbI UCTUHHOCTH JJIsl JIOTUYECKUX
BBIPAKECHUM;

PACKpBIBaTh CMBICT TOHSATUN «UCHOJHUTEIbY, «AJITOPUTM», «IIPOTpaMMay, MOHUMAas
Pa3HUITY MEXIY YIOTPEOJICHHEM 3TUX TEPMHHOB B OOBIICHHOHN peur U B HH(DOpPMATHKE;

OMHCHIBATh AJITOPUTM PEIICHUS 3aa4dl Pa3TMYHBIMU CIIOCO0AaMHU, B TOM YHCJIE B BHUJIC
OJIOK-CXEMBI;

COCTaBJISITh, BBINOJHATH BPYYHYI0O M HA KOMIIBIOTEPE HECJIOXKHBIE aJTOPUTMBI C
WCITOJIh30BAaHUEM BETBJICHHM W IMKJIOB JIJISl YIIPABJICHUS UCTIOJHUTEISIMU, TaKUMU Kak Po0or,
Yepenamka, YepTEKHUK;

MCIIOJIh30BaTh KOHCTAHTHI W TEPEMEHHBIC PA3IMYHBIX THIOB (YUCIOBBIX, JIOTUYECKHX,
CUMBOJIBHBIX), & TAKXKE COJEPIKAIUE UX BBIPAXKEHHUSI, UCIIOJIB30BATh ONEpaTop MpUCBAaUBAHUS;

UCIIOJIb30BATh IIPH pa3pabOTKe MPOrpaMM JIOTHUECKUE 3HAUCHUS, OTIEPAIIMH U BBIPAKCHUS
C HUMU;

aHATM3UPOBATH MPEIIOKCHHBIC AITOPUTMBI, B TOM YHUCJIC OMPEALISITh, KaKUE PE3yJIbTaThI
BO3MOYKHBI MIPU 33IAHHOM MHOKECTBE UCXOIHBIX 3HAYCHUN;

CO3/1aBaTh U OTJIAXKMBATH MPOTPAMMBbI Ha OJTHOM M3 SI3BIKOB IporpammupoBanus (Python,
C++, Ilackans, Java, C#, llIkonbHb ANTOpUTMUYECKUN SI3BIK), peanu3yroliue HECI0KHbIC
aNTOPUTMBI 0OPAaOOTKH YHCIIOBBIX JAHHBIX C WCIIOJIb30BAHUEM ITMKIIOB W BETBJICHHUM, B TOM
YHClie peaju3ylollue MPOBEPKY MEIMMOCTH OJHOTO IEJOro YHcia Ha Jpyroe, MpPOBEPKY
HATypaJbHOTO YKCIIa HAa IPOCTOTY, BbIACICHUS IU(P U3 HATYPAILHOTO YHUCIIA.

K xoniy oOyuenus B 9 kiaacce y oOyyaroierocsi 0ynyT chopMUpOBaHbI CIAEAYIONIUE YMEHUS:

pa3OMBaTh 3a7a4d Ha TOJ33/Ja4d, COCTABISTH, BBHINOIHATH BPYUHYIO M Ha KOMIIBIOTEpE

HECJIOKHBIE QJITOPUTMBbI C HCHOJIb30BAHMEM BETBJICHUH, IMKIOB M BCIHOMOTATEJIbHBIX
JITOPUTMOB JIJIsl YIIPABIICHUS UCTIOHUTENAMH, TaKUMU Kak Pobot, Uepenaika, UepTéxHUK;

COCTaBJIATh U OTJIAXKUBATh MPOrPaMMBbI, pPeau3yIOIIUe TUIIOBBIE aJITOPUTMbI 00paOOTKU
YUCJIOBBIX MOCJIEIOBATEIBHOCTEN UM OJTHOMEPHBIX YHCIOBBIX MACCUBOB (IMTOMCK MAaKCUMYMOB,
MHUHUMYMOB, CYMMbl WJIM KOJIMYECTBA 3JIEMEHTOB C 3aJaHHbIMU CBOMCTBAMHM) HA OJHOM U3
s1361KOB TiporpammupoBanus (Python, C++, ITackans, Java, C#, I1IkonbHbIH AITOPUTMHUYECKUN
S3bIK);

PacKpbIBaTh CMBICI MOHATUN «MOJAECINBY, «MOACIUPOBAHUEY, ONPEIACIATh BUABI MOJIEIEH,
OIICHUBATh aJICKBATHOCTh MOJIEIN MOJICIIUPYEMOMY OOBEKTY M IEJISIM MOJCITUPOBAHUS;

MCIIONIh30BaTh Tpadbl U JAEPEBbs NI MOJCTUPOBAHUS CUCTEM CETEBOM U MEPaApXUUECKON
CTPYKTYPBI, HAXOIUTh KpaT4aimii myTh B Tpade;

BBIOMpaTh CIOCOO MPEICTABICHUS JIaHHBIX B COOTBETCTBHMU C IOCTABJICHHOM 3a1aueit
(Tabmuipl, cxembl, rpaduKd, JgUArpaMMbl) C  HCIOJB30BaHUEM  COOTBETCTBYIOIIMX
IIPOTPAMMHBIX CPEJICTB 00PaOOTKH JaHHBIX;

WCIIOJIh30BaTh dJJEKTPOHHBIC TAOMUIBI i OO0paOOTKM, aHalW3a W BHU3yaIH3aIluU
YHUCJIOBBIX JAHHBIX, B TOM YHCJIE C BBIJCICHUEM JHara3oHa TaOMWIbI U YHOPSAIOYMBAHUEM
(COpTUPOBKOIN) €T0 DIEMEHTOB;



CO3/aBaTh M TMPHUMEHITh B DSJIEKTPOHHBIX TalOnumax QopMyabl A pacdy€ToB C
HCIIOJIb30BAaHUEM BCTPOCHHBIX apupMeTHUYeCKHX (GYHKIUN (CyMMHpOBAaHHE M MOJCYET
3HAUEHUN, OTBEYAIOUIUMX 33JaHHOMY YCJIOBHMIO, CpelHee apudMeThuyeckoe, MOHUCK
MaKCUMaJIbHOTO ¥ MHUHHMMAQJIBHOTO 3HAa4Y€HUs1), a0COJIIOTHOM, OTHOCUTENIbHOM, CMEIIaHHOU
azpecanuu;

HCIIOJIB30BaTh 3JIEKTPOHHBIE TAOMUIBl I YHUCIECHHOTO MOJEIMPOBAHUA B IPOCTHIX
3aJja4ax U3 pa3HbIX MPEAMETHBIX 00JacTel;

UCIIOJIb30BaTh COBPEMEHHbBIE HMHTEPHET-CEPBUCHI (B TOM 4YHCJI€ KOMMYHUKAIIMOHHbBIE
CEPBUCHI, 00JIAYHBIC XPAHWIUINA JAHHBIX, OHJIAWH-TIPOrpaMMbl (TEKCTOBbIE M TrpaduyecKue
PEAAKTOPHI, Cpe/Ibl pa3pabOTKH)) B YICOHON 1 TTOBCEAHEBHOM IEATEILHOCTH;

NPUBOJUTh TMPUMEPHl HUCMHOJIB30BAaHUS TE€OMH(POPMAIMOHHBIX CEPBUCOB, CEPBHUCOB
rOCyJapCTBEHHBIX YCIIYT, 00pa30BaTeIbHBIX CepBUCOB MHTEpHETa B YUCOHON M TTOBCEIHEBHOMN
NEATEIIbHOCTH;

UCIIOJIB30BaTh PA3JIMYHBIE CPEICTBA 3alUUTBl OT BPEJOHOCHOIO IIPOTrPaMMHOIO
oOecreyeHus, 3alMIIaTh NEPCOHATBHYI0 HHPOPMALIMIO OT HECAHKIIMOHUPOBAHHOT'O JIOCTYIA U
€ro TOCIEACTBUN (pa3rjamieHusi, IOAMEHBI, YyTpPaTbl [JaHHBIX) C YYETOM OCHOBHBIX
TEXHOJIOTHYECKUX U COLMAIIBHO-TICUXOJOTUYECKUX ACIEKTOB HCIIONIb30BaHUs ceTtu MHTepHer
(cereBasi aHOHUMHOCTb, LIU(PPOBON Cliell, AyTEHTUUHOCTh CYyOBEKTOB M PECYpPCOB, OMACHOCTh
BPEJIOHOCHOTO KOJ1a);

pacno3HaBaTh NONBITKM U MPEAYNPEXAaTb BOBJICUYEHHE CEOSI W OKpPYXKAIOIIMX B
JECTPYKTUBHBIE U KPUMHUHAJIbHBIE (DOPMBI CETEBOM aKTUBHOCTHU (B TOM 4YHCII€ KUOEPOYJUIMHT,
(buIIuHT).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KouunyecTBo yacos DJIeKTPOHHbIE
Ne ni/m HaumeHoBaHue pa3/ie/ioB U TeM NPOrPaMMbI Kontpoibhpie  IpakTudeckue (undposrie)
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nea 1. lu¢gpoBasi rpaMOTHOCTH
. bubnuoreka [{OK
11 KomMreroTep — yHHBEpCaIbHOE YCTPOHCTBO 00paOOTKH TAaHHBIX 2 https://m.edsoo.ru/7f41646e
bubnuoreka [{OK
1.2 IT 4
POTPANIMBL I AGHHKE https://m.edsoo.ru/7f41646e
bubnunoreka LIOK
1. K 2
3 OMIPIOTEPHAIE ceTh https://m.edsoo.ru/7f41646e
Wroro mo paszneny 8
Pa3nea 2. Teopernueckue 0CHOBbI HH(POPMATHKH
bubmmoteka IIOK
2.1 HNudopmanus 1 nHGOpMAIIMOHHBIE TPOLIECCHI 2 https://m.edsoo.ru/7f41646e
bu6mmoteka IIOK
22 Hpexcrapiiertne HupopMauik o https://m.edsoo.ru/7f41646e
Hroro no pazneny 11
Pa3nea 3. UndpopManoHHbIE TEXHOJTOTHH
bubnunorexa LIOK
31 TekeTORBIC IOKYMEHTEI 0 1 https://m.edso00.ru/7f41646e
bubnunorexa LIOK
3.2 K 4
OMIIbIOTEpHas rpagiica https://m.edso0.ru/7f41646e
bu6nunoreka LIOK
: M 7 1
33 YHAPTHMCHHHHBIC PesCHTatHI 3 https://m.edsoo.ru/7f41646e
Hroro no pazneny 13




PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




8 KIIACC

Kosaun4vecTBOo 4acoB DJIeKTPOHHbIE
Nen/m  HaumeHoBaHuUe pa3/iesioOB M TEM NMPOrPaMMbl Koutposibheie  [IpakTHueckme (undposrie)
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTruueckue 0CHOBbI HH(POPMATUKH
bub6nmoreka [IOK
11 CHCTEMBI CHHCICHIS 6 L https://m.edso0.ru/7f418516
N bubmuoreka [{OK
1.2 DJIeMEHTHI MAaTEMaTUYECKOM JIOTUKU 6 1 https://m.edsoo.ru/7f418516
Utoro no pazneny 12
Pa3nen 2. AnropuTmMbl ¥ IPOrpaMMHUpPOBaHHUE
bubmuoreka [IOK
2.1 41 LA 1 1
CIIOJIHUTEIIN U AITOPUTMBI. AJITOPUTMUYECKNE KOHCTPYKIIUU 0 https://m.edso00.ru/7f418516
bu6mmoreka IIOK
2.2 a
SR HPOTPAMMHPOBAHIA o https://m.edso00.ru/7f418516
bu6mmoreka IIOK
23 AHATH3 AITOPHTMOB 2 https://m.edso00.ru/7f418516
Uroro no pazneny 21
PeszepBHOe Bpemst 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




9 KIIACC

Kosun4vecTBo 4acoB DJIeKTPOHHbIE
ugpossbie
Ne ni/m HaumeHnoBaHue pa3/iesioB U TeM MPOrpaMMbl Kontpoabubie IlpakTnueckue (udpp )
Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypchbl
Pa3nea 1. lu¢gpoBasi rpaMOTHOCTH
11 I'mobGanbHas cetb HTEpHET U cTpaTerun 6€30MacHOro MOBEACHUS 3 bubmmoreka [JOK
' B HEW https://m.edsoo.ru/7f41a7d0
bubnunoreka LIOK
1.2 Pabota B nH(DOpMAIITMOHHOM MPOCTPAHCTBE 3 https://m.edsoo.ru/7f41a7d0
Wroro mo paszneny 6
Pa3znen 2. Teoperuueckue 0CHOBbI MH(POPMATHKH
bubnunoreka LIOK
2.1 MopenupoBaHue KaK METOJT TO3HAHMS 8 1 https://m.edsoo.ru/7f41a7d0
Hroro no pasneny 8
Pa3nes 3. AnropuT™Mbl M1 IPOrpaMMHUpPOBaHue
bubnmorexa LIOK
3.1 P 6 1
a3paboTka airOPHTMOB H IPOTpaMM https://m.edsoo.ru/7f41a7d0
bu6nmorexa LIOK
2 2
3 ¥mpasetiie https://m.edsoo.ru/7f41a7do0
Hroro no paszneny 8
Paznen 4. UndopmanmoHHbIe TEXHOJIOTUH
bu6nunorexa LIOK
4.1 1
DUICKTPORHbIC TA0HLLLI 0 https://m.edsoo.ru/7f41a7d0
b K
4.2 NudopmaninoHHble TEXHOJIOTUH B COBPEMEHHOM 00I1IECTBE 1 h::gi;ﬁ:i;?ﬁ 178412740
Hroro mo pazueny 11
Pe3epBHOE Bpems 1
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ITOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
ara ungposbie
Ne ni/m Tema ypoka Kontposbubie IIpakTuueckue A p
Bcero H3yueHusi oOpa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Kommnsrorep — yHuBepcanbHOE
1 BBIYHCIIUTEIILHOE YCTPOMCTBO, paboTaroiee 1 bubnunoreka LIOK
o nporpamme. TexHuka 6€30MacHOCTH U https://m.edso0.ru/8a1521d2
npaBmiia pabOThl HA KOMITbIOTEpPE
5 Hcropus u coBpeMEeHHbIE TEHAECHIIUN 1 bubnuorexa [IOK
Pa3BUTHS KOMITBIOTEPOB https://m.edso0.ru/8a1523ee
3 [IporpaMMHOe obecrieueHue KOMIbIOTEPA. 1 bubnnorexa [JOK
[IpaBoBas oxpaHa nporpamm u JaHHBIX https://m.edsoo.ru/8a152826
4 @aitnbl 1 nanku. OCHOBHBIE ONEPALIUU C 1 bubmuoreka [IOK
¢aitnaMu ¥ mankaMu https://m.edsoo.ru/8al52a74
5 ApxuBanus naHssix. Mcnonb3oBanue 1 bubmuoreka [IOK
MPOrpaMM-apX1uBaTOPOB https://m.edsoo.ru/8al52cfe
5 KommnbrorepHble BUPYChl U aHTUBUPYCHBIE 1 bubnnorexa [JOK
IIpOrpaMMBbI https://m.eds00.ru/8al52f74
7 Kommnbrorepnsie cetu. [louck nndopmaruu 1 bubmuoreka [IOK
B ceTu lHTEepHET https://m.edso00.ru/8a153244
CepBHCHI HHTEPHET-KOMMYHUKALIA.
8 CeIT)eBoﬁ STHKGI")F Cr aTerZE 6631(1)1'IaCH01"0 1 bubmmorexa LIOK
- ~TP https://m.edso0.ru/8a153460
noBeneHus B IHTepHeTe
bubnunorexa LIOK
9 14 1
HpOpMALIKA 1 AaHHEIC https://m.eds00.ru/8a161966
but6mmorekxa [IOK
10 Nudopmannonnsie mporecc 1
HQOPMAIHOHHEIE TPOLCCCH! https://m.edsoo.ru/8al6le2a
11 PaznooOpa3zue s361K0B U aJihaBUTOB. 1 bubnuorexa [JOK




EctectBenHble u hopmanbHbIe S3bIKH

https://m.edsoo.ru/8al61fec

12 JBonunsIii andasut. [IpeodpasoBanme bubmmoreka [JOK
mo0oro andaBuTa K JBOUIHOMY https://m.eds00.ru/8a162186
13 [IpencraBneHue JaHHBIX B KOMIIBIOTEPE KaK bubmuorexa [IOK
TEKCTOB B IBOMYHOM aj(aBHUTE https://m.eds0o.ru/8a162316
14 Enaunuibr usmepenus nadopManuu u bubnmoreka [JOK
CKOpOCTH Iepe/laun JaHHBIX https://m.edsoo.ru/8a16249c
15 KonupoBanue TekctoB. PaBHOMepHBIE 1 bubnunorexa LIOK
HEPAaBHOMEPHBIE KOJIbI https://m.eds00.ru/8a1625f0
16 JlexonupoBaHue COOOIIEHUH.
WudopmannoHHbIil 00bEM TEKCTA
17 [udpoBoe npencraBieHne HEMPEPHIBHBIX bubmmoreka [JOK
JAHHBIX https://m.edsoo.ru/8a162848
KonupoBanue nisera. Onenka
18 I/IH(?)OII;MaHI/IOHEOFO 06”I>I;Ma rpaduyecKkux bubmorexa LIOK
JAHHbIX 114 PACTPOBOTO H30GPAKEHHS https://m.edsoo.ru/8al1629ec
bubmuoreka [IOK
19 Komposaiiite ssyka https://m.edso:)_.[ru/8a162b72
20 PesepBHblil ypok «KoHTposibHas paboTa 1o bubmuoteka [IOK
teme "llpencranenne uHbopmaru'y https://m.edsoo.ru/8a162d02
21 TekcToBble JOKYMEHTBI, KX BBOJ U bubnunorexa LIOK
pedaKkTUpPOBaHUE B TEKCTOBOM IIPOLIECCOPE https://m.edsoo.ru/8al62e7e
22 dopmaTrpoBaHUe TEKCTOBBIX JOKYMEHTOB bubmmorexa [JOK
https://m.edso0.ru/8a162fe6
23 [Tapametps! cTpanuibl. CIIUCKU U TaOJIUIBI ngs?;j;?:;(sigrouga 163244
24 BcraBka HeTEKCTOBBIX 00BEKTOB B bubmuoreka [{OK
TEKCTOBBIE IOKYMEHTBI https://m.edsoo.ru/8a1632d4
o5 NuTennexryaibHble BO3MOXHOCTH
COBPEMEHHBIX CUCTEM 00pabOTKH TEKCTOB
26 O06001IeHre ¥ cucTeMaTU3aus 3HaHUH 110 but6mmoreka [IOK




TeMe «TeKkcTOBBIE JOKYMCHTBI»

https://m.edsoo.ru/8a1635c2

97 I'paduueckuii penakrop. PactpoBsie 1 bu6mmotexa [JOK
PUCYHKHU https://m.edso00.ru/8a163874

28 Omneparuu perakTUPOBaHUS TpadhUIeCcKUX 1 bubnmnoreka HOK
00BEKTOB https://m.edso00.ru/8a1639d2

bu6nmoreka [IOK

29 Bextopras rpaguia L https://m.edso0.ru/8a163b30
O060011eHre ¥ cucTeMaTh3aluus 3HaHUH 110

30 teme «KoMrproTepHas rpadukay. 1 bubnnorexa [JOK
[TpoBepounas pabora / Beepoccuiickas https://m.edsoo.ru/8a16404e
npoBepouHas paboTa
PesepBHbIil ypok. O000IICHHE 1

31 CI/ICTEM&TI/ISZII_I)I/IH 3HaHHI§l / Beepoccuiickas 1 buGnuorexa [IOK

https://m.edso0.ru/8a164828

poBepoyHas padbora

39 [ToaroroBka MyabTUMEIUNHBIX 1 bubnunoreka LIOK
Mpe3EHTaLNN https://m.edso0.ru/8a1642c4
JloGaBrieHue Ha ciaiia ayIMoBU3yaIbHbIX bubnmnorexa [JOK

33 1
JTAHHBIX, AaHUMAIMU U TUTIEPCCHUIOK https://m.edsoo.ru/8a164472

34 O06001IeHre U CUCTEMaTH3aIKs 3HAHUH 10 1 bubnuoreka [{OK
Teme «MyJIbTUMEUIHBIE TTPE3EHTALIUN https://m.edso0.ru/8a164652
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8 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
ara nudpoBLIe
Nen/m  Tema ypoka Kontposbubie IIpakTuueckue A p
Bcero H3yueHusi oOpa3oBaTejbHbIE
padoThI padoThI
pecypchl
1 Heno3unnonHble U MO3UITMOHHBIE CUCTEMBI 1 bubmuorexa [IOK
CYUCIICHUS https://m.edso0.ru/8a1649e0
bubmuoreka [{OK
2 P 1
a3BepHyTas opma sanucK aHcia https://m.edsoo.ru/8al64ba2
JIBoW4YHAas CUCTEMa CUHMCIICHUS.
3 Apudmerndeckre onepanui B JBOUIHON 1 bubmmorexa LIOK
p pall A https://m.edso0.ru/8a164d96
CHUCTEME CUUCIICHUS
4 BocbMepuunas cucrteMa CUHUCIIEHUS 1 bubnnorexa [JOK
p https://m.edso0.ru/8a165296
5 lecTHaamarepuuHast CHCTEMA CUUCIEHUS 1 bubnnorexa [JOK
atep https://m.edsoo.ru/8a16549¢
6 O06o06mmenre 1 cucTeMaTH3alns 3HaHUH 110 1 bubnuoreka [{OK
Teme «CHUCTEMBI CUNCIICHUI https://m.edsoo.ru/8al6564c
7 Jlornueckue BBICKA3bIBAHUSA 1 bubnnorexa [JOK
https://m.edsoo.ru/8al657fa
8 Jlorndueckue onepamum «m», «UIN», «HE» 1 bubnmorexa [JOK
patt ’ ’ https://m.eds00.ru/8a165b56
9 OrnpeneneHre HCTUHHOCTU COCTABHOTO 1 bubnunorexa LIOK
BBLICKA3bIBAHUSA https://m.edso0.ru/8a165cf0
10 TabauIBl ICTUHHOCTH 1
but6mmoreka [IOK
11 Jlornueckue 3meme 1
THHCCKHE SICMCHTRT https://m.edsoo.ru/8a165e94
KonTponbHas pabota no Teme «371eMeHTbI bu6muoreka [JOK
12 B 1 1
MaTeMaTHYECKOH JTOTHKI https://m.edsoo.ru/8al78c38
13 ITonstue anropurma. Mcnonnurenu 1 bu6muotexa [JOK

AJITOPUTMOB

https://m.edso0.ru/8a17949e




CgoiictBa anroput™a. CriocoObI 3anucu

but6mmoreka [IOK

14
anropuTma https://m.eds00.ru/8al79606
15 AnropurMuuYecKas KOHCTPYKIIUS
«cienoBanuey. JINHEUHBIA aITOPUTM
16 AnropurMHuYecKas KOHCTPYKIIUS
«BETBIICHUEY: TTOJIHASL U HETOJTHAs (POPMBI
17 AJIropyuTMUYECKasi KOHCTPYKIUSA bub6nuoreka [IOK
«IOBTOPEHUEY https://m.edsoo.ru/8a17998a
18 dopmanbHOE UCIOTHEHNE AITOPUTMA bubmorexa HOK
p p https://m.edsoo.ru/8al79aac
Pa3paboTka HECIIOKHBIX AJITOPUTMOB C
19 HCIIOJIb30BAHUEM IIUKIIOB IS aBJICHUSA bubmorexa HOK
ynp https://m.edsoo.ru/8al79elc
(hopMaIbHBIMH UCTIOJTHUTEIISIMU
PazpaboTka HECIIOKHBIX aJTOPUTMOB C
20 HCIIOJIb30BAHUEM IIMKJIOB M BETBICHUN I buGnuorexa [IOK
https://m.edsoo.ru/8al79elc
yrpapieHus: GopMaabHBIMU UCTIOTHUTENISIMU
21 BrimonHeHNE alrOpuTMOB bubmorexa HOK
P https://m.edsoo.ru/8al7a06a
O000111eHNE U CHCTEMAaTH3aIis 3HAaHUN 110
22 TeMe «/ICITOJTHUTENHN U aJITOPUTMBL bubmorexa HOK
p ' https://m.edsoo.ru/8a17al8c
ANTOpUTMHYECKHE KOHCTPYKITUI
93 S3bIk nporpammupoBanusi. Cuctema
MPOrPaMMHUPOBAHHUS
24 [Tepemennsie. Onepatop NpUCBauBaHUS
25 [IporpamMmmupoBaHue TMHENHBIX aITOPUTMOB
26 Pa3paboTka nmporpamm, coiepskamiiux
orepaTop BETBIICHUS
27 JluanoroBasi oTajiKa mporpamm
28 [{uka ¢ ycnoBuem
. bu6muotexa [JOK
29 [{uka c nepemeHHON 1

https://m.edsoo.ru/8al7ac4a




30

OOpaboTka CHUMBOJIBHBIX JJAHHBIX

but6mmoreka [IOK
https://m.edsoo.ru/8al7ad6c

31

32

33

34

O06001IeHre ¥ cucTeMaTh3anus 3HaHUH 110
TeMe «SI3bIK POTrpaMMUPOBAHUSI
[TpoBepounas pabora / Beepoccuiickas
npoBepouHas paboTa

PesepBHbIil ypok. O60011IcHIE 1
cucTeMaTu3alus 3HaHUM 1 YMEHUH 110
Kypcy nHpopmaruku § kimacca /
Bcepoccuiickas npoBepouHas pabota

Amnanu3 anroputmoB. Onpezenenue
BO3MOXXHBIX PE3YJIbTATOB PAOOTHI
JIrOpUTMa MPHU 33JaHHOM MHO>KECTBE
BXOJHBIX JaHHBIX

Amnanu3 anroputmoB. Onpezenenue

BO3MOYKHBIX BXOJHBIX JJAHHBIX, IPUBOSIINX
K JAHHOMY pe3yJIbTaTy

bu6nmoreka [IOK
https://m.edsoo.ru/8al7ae8e

bub6nuoreka [IOK
https://m.edsoo.ru/8al17b456

bubnuoreka [IOK
https://m.edsoo.ru/8al7afa6
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9 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
ara ungpoBbIe
Ne ni/m Tema ypoka Kontposbubie IIpakTuueckue A p
Bcero H3ydyeHusi oOpa3oBaTeibHbIE
padoThI padoThI
pecypchl
1 I'mob6anwsHas cerb UnTepuer. IP-agpeca 1 bubnmnoreka HOK
y3JI0B. bonbiiue nanubie https://m.edso0.ru/8a17b578
bubmuoreka [{OK
2 HNudopmannonnas 6€301MacHOCTh 1
(opuar https://m.edso0.ru/8a17b690
VYyer nousaTHst 00 UHPOPMALIMOHHOM
0€30MMacCHOCTH IPH CO3JJaHUH KOMILIEKCHBIX bubnnorexa [JOK
3 1
WH()OPMAIMOHHBIX 0OBEKTOB B BH/JIE BEO- https://m.edsoo.ru/8al7b7bc
CTpaHUI]
bubmuoreka [{OK
4 Bunpl nesitensHOCTH B cetu MHTEpHET 1
AR p https://m.edsoo.ru/8a17b8e8
OO6naunslie TexHOJIOTHH. Mcmmonbp30Banme
5 OHJIaliH-0(urca TSl pa3paboTKu 1 bubmmorexa [JOK
AU pasp https://m.edsoo.ru/8al7bale
JTIOKYMEHTOB
O06001IeHre U CUCTEMaTH3aIKs 3HaHUH 10
temam «I mobanpHas cetb IHTEpHET U
6 CTpaTeruu 0€30MacHOrO MOBEACHUS B HEM» 1 bubmorexa HOK
P ’ https://m.eds00.ru/8a17bb36
«Pabota B nH(opmManoHHOM
MIPOCTPAHCTBEY
7 Mopenu 1 MoAeIUpOBaHUE. 1 bubnmorexa LIOK
Knaccudukanuu moenei https://m.edsoo.ru/8al7be06
but6mmoreka [IOK
8 TabmuuHbIC MOIETH 1
s https://m.edsoo.ru/8al7c04a
9 PazpaboTka 01HOTa0IMYHOM 0a3bl JaHHBIX. 1
CocrasiieHre 3arpocoB K 0a3e TaHHBIX
10 I'pad. Becorast matpuna rpada. [Jnuna 1

MyTU MEXAY BepLIMHAMU rpada.




Brruncnenune konuuecTBa nyTei B
HaIpPaBJIEHHOM allMKINYeCKOM Irpade

Hepeso. [Tepebop BapuaHTOB C MTOMOIIBLIO

11
JepeBa

12 MareMaTHUEeCKOE MOAETHPOBAHIE bubmorexa LIOK

JCTHIP https://m.eds00.ru/8al7¢392

13 DTarsl KOMIIBIOTEPHOI'O MOJEIUPOBAHUS bubmorexa HIOK

P AP https://m.edsoo.ru/8al7c4aa
O0001IeHEe U CUCTEMATH3AINS SHAHUHN.
14 KonTtponsHas pabora 1o Teme bu6miorexa HIOK
p p https://m.edso0.ru/8al7c9c8
«MoeupoBaHue KaKk METO/T TO3HAHUS
Paz0Ouenne 3amayn Ha MoA3ama4u.

15 CocraBneHue alropuTMOB U IIPOTPAMM C bubmmoreka [JOK
HUCIIOIB30BAHUEM BETBJICHHH, ITMKIIOB U https://m.edsoo.ru/8al7ch12
BCIIOMOTaTeJIbHbIX aJITOPUTMOB

bu6mmoteka IIOK

16 0)

FIHOMEPHDIC MACcCHBAT https://m.edsoo.ru/8al7cc3e
bubmmoteka IIOK

17 T

UTIOBBIE AITOPUTMBI 00paOOTKH MAaCCUBOB https://m.edsoo.ru/8al 7cd60

18 CoptupoBka MaccuBa

bubnmorexa LIOK
19 O0pad
PabOTKA HOTOKA JIAHHBIX https://m.edsoo.ru/8al7d01c
O00011IeH1E U CUCTEMATH3aI1s 3HAHUH.
20 KonTtponsHas pabota o teme «Pa3padorka bubmorexa LIOK
P p p https://m.edsoo.ru/8al7dlca
aJITOPUTMOB U IIPOTrpaMM»
bubnunorexa LIOK

21 . )

Ynpagaenne. Curnar. OOparhas cBisp https://m.edsoo.ru/8al7d4d6
bubnunorexa LIOK

22 Po06

ODOTHSHPOBANHDIC CHCTEMBI https://m.edso0.ru/8a17d602
DneKTpoHHbIe TaONUIbl. THUIIBI JaHHBIX B bubnmoreka [JOK

23 . .
sTAeKaX JEKTPOHHOM TaOTHIIBI https://m.edsoo.ru/8al7d710

24 PenaxktupoBanue u opmaTupoBaHue bubmuotexa [JOK




TabIUI https://m.edsoo0.ru/8a17d832
Bcerpoennsbie KIIUH JIJIs1 IOMCKA
25 MaKIc)HM Ma. I\TIZ;IHM a, CYMMBI U CPEJIHETO 1 buGnuorexa [IOK
M, yMa, eyM P https://m.eds00.ru/8a17d990
apru(pMETHIECKOTO
26 CoptupoBka u GuIIbTpamus JaHHBIX B 1 bubnmnoreka HOK
BBLICIICHHOM JHAaIla30HE https://m.edsoo.ru/8a17db70
97 [TocTpoenue quarpamm u rpaduKoB B 1 bubmuorexa [JOK
AJICKTPOHHBIX TAOIUIIAX https://m.edsoo.ru/8al7e08e
28 OtHocHTeNbHAs, A0CONIOTHAS U CMEIIIaHHAS 1 bubnnorexa [{OK
azpecanus https://m.edsoo.ru/8al7e2b4
VY CII0BHBIE BBIUHUCICHUS B AJIEKTPOHHBIX bubnnorexa [JOK
29 1
TabIuIax https://m.edsoo.ru/8al7e6ba
bubnuoreka [{OK
1
30 O06paboTka 6onpIIIX HAOOPOB JAHHBIX httos://m.edsoo.ru/8al7e87c
31 YuciieHHOE MOACIIUPOBAHNE B AJICKTPOHHBIX 1 bubmuoreka [{OK
TabIuIax https://m.edsoo.ru/8al7eaca
39 O06o00611eHre U cucTeMaTu3alus 3HaHUu# 10 1 bubmuoreka [IOK
TeMe «DJNEeKTPOHHBIE TAOIUIBI» https://m.edsoo.ru/8al7ec3c
Ponb nHOpMALIMOHHBIX TEXHOJOTUH B
33 a3BUTUH YKOHOMHMKHU MHpPa, CTPAHbI 1 bubmorexa HOK
P pa, CTPatL, https://m.eds00.ru/8al7ed54
peruona
34 PezepHblit ypok. O600111eHNE U 1 bubmuoteka [IOK
cucrtemaTtusanusa. MIToropoe moBTopeHne https://m.edsoo.ru/8al7ee6c
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHMA OCHOBHOM
OBPA3OBATEJBHON MTPOT'PAMMBI

7 KIIACC
Kon . .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM 00pa3oBaTe/bHOI
MPOBEPIEMOTO NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHusi
pe3yJbTara
1 [To reme «lludpoBasi rpaMOTHOCTEY
[losicHAT, Ha mTpUMepax CMBICH TOHATHH «WH(pOPMAIHD», «UH(OPMAIIMOHHBIN
11 mporeccy, «o0paboTka wuHMOpPMAIUKY», «XpaHeHHEe UWHOOpPMAIUNY, «rIepenadya
UHpOpPMALIUN
19 [IpuBOAMTH IPUMEPHI COBPEMEHHBIX YCTPONCTB XpaHEHUs M Nepeaayr HHPOpMaluy,
' CpaBHUBATh UX KOJMUYECTBEHHBIE XapAKTEPUCTUKH
[MomyyaTh ¥ WCHOJB30BaTh HWHPOPMALUIO O XapaKTEPUCTHKAX MEPCOHAIHLHOTO
13 KOMIIbIOTEpAa U €ro OCHOBHBIX 3JE€MEHTax (Ipoleccop, OIepaTUBHAs MaMsTh,
JOJITOBpEMEHHasI MaMsTh, yCTPOWCTBA BBOa-BbIBO/IA)
14 COOTHOCUTH XapaKTEPUCTUKU KOMIIBIOTEPA € 33JJa4aMHU, PEILIAEMbIMU C €r0 IOMOIIbIO
OpueHTHPOBATECS B MEPAPXUYECKON CTPYKType (ailyloBOH cHCTEMBbI (3alHChIBATH
15 nonHoe umMs (aiina (katanora), myTh K (aiiny (KaTajlory) o UMErOIIeMYCsl OTTHCAHUIO
(aitoBoil CTPYKTYpbl HEKOTOPOTO HH()OPMALIMOHHOT'O HOCUTEJIS)
PabGorate c (aitioBoi cucTeMOl MEPCOHATBLHOTO KOMIBIOTEPA C HMCIOJIb30BAaHUEM
16 rpadu4eckoro uHTepdeiica: CO3/1aBaTh (xomupoBaTh, nepeMeniarh,
' NEePEUMEHOBBIBAaTh, YAAJATh M apXMBUPOBaTh (aillibl U KaTajord, HCIOJIb30BaTh
AHTUBHUPYCHYIO IPOTPaMMY)
Hckate uHpOpManuio B MHTepHeTe (B TOM 4MCIE IO KIIOYEBBIM CJIOBaM, I10
17 M300paXKeHUI0), KPUTUYECKH OTHOCUTHCS K HaWJeHHOW HH(OpMAalMH, OCO3HABATh
' OTaCHOCTh JJIsl TMYHOCTH M OOIIECTBa pacpOCTPaHEHUs! BPeIOHOCHON MH(pOpMaLny,
B TOM YHCJIE IKCTPEMUCTCKOTO ¥ TEPPOPUCTUUECKOTO XapaKTepa
1.8 [ToHuMaTh CTPYKTYpY aJipecoB BeO-pecypcoB
1.9 Hcnonp30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKAIIUN
Cobmonate TpeOoBaHMs  0€30MacHOM  JKCIUTyaTallud TEXHUYECKUX  CPEICTB
MH(OPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUM, COOJII0/IaTh CETEBON ITHUKET,
1.10 6a30Bble HOPMBI HHPOPMAITMOHHOW ATUKM U TpaBa MpH paboTe ¢ MPUIOKEHUSIMH Ha
M00BIX ycTpoiicTBax U B MIHTepHETe, BRIOMpaTh O€30MacHble CTPAaTErny MOBEIEHUS B
CEeTH
111 [IpumensTe  Meronbl  NPO(UIAKTMKM ~ HETaTUBHOTO  BIUSHHUS  CPEJICTB

I/IH(l)OpMaHI/IOHHI)IX 1 KOMMYHHKAIIUOHHBIX TEXHOJIOTHUH Ha 3J0POBLEE MOJIB30BATCIIA




ITo Teme «TeopeTnueckre OCHOBBI HH(DOPMATHUKI

KoaupoBaTs 1 1eKoaupoBaTh COOOIIEHHUS 110 3a/IaHHBIM TTpaBUjIaM, J€MOHCTPUPOBATh

2.1 NOHMMaHHE OCHOBHBIX MPUHLHUIIOB KOAUPOBAHUS MH(DOPMAIIUKN Pa3IMYHON MPUPOIBI
(TekcTOBOM, rpa)uIeCcKoil, ayauo-)
25 CpaBHUBaTh JUIMHBI COOOIIECHUH, 3alIMCAHHBIX B Pa3IMYHbIX alihaBUTAX, ONEPUPOBATD
' €IMHUIIAMH U3MEpEeHust HH(POPMAITMOHHOTO 00BhEMa M CKOPOCTH TIEpeaayy JaHHBIX
23 OneHuBaTh U CpPAaBHUBATHh Pa3Mephl TEKCTOBBIX, TPapUUECKUX, 3BYKOBBIX (DaiiIoB H
' BUIc0(aiiIoB
3 [To Teme «MHpOpPMAITMOHHBIE TEXHOIOTHH»
31 [IpencraBnsaTh pe3ynbTaThl CBOEH JEATEIBHOCTH B BHJIE CTPYKTYPHPOBAHHBIX
' WUTIOCTPUPOBAHHBIX IOKYMEHTOB, MYJIbTUMEIUUHBIX MTPE3CHTALINMA
8 KNIACC
Kon N .
IIpoBepsiemble npeAMeTHbIE Pe3yJbTAThHI 0CBOEHUsI OCHOBHOI1 00pa3oBaTeIbHOI
TPOBEPHEMOTO NMPOrpaMMbl OCHOBHOI'0 00111ero 00pa30BaHuUsA
pe3yJibTara
1 ITo reme «Teopernyeckue OCHOBBI HH(OPMATUKI»
11 [TosicHsaTh Ha TpuUMepax pazauuus MEXKIy MO3UIUOHHBIMA U HEMO3UIIMOHHBIMHU
' CUCTEMaMHU CUUCIICHUS
3anuchiBaTh U cpaBHUBATh Lenble yncaa oT 0 1o 1024 B pa3nuyHbIX MO3ULMOHHBIX
1.2 cucTeMax cyucieHus (¢ ocHoBaHusiMH 2, 8, 16), BBINONHATH apUPMETHUYECKHE
OTIepanyy HaJ HUIMU
13 PackppiBaTh ~ CMBICT  TIOHSTHH  «BBICKA3bIBAHWE», <JIOTHUYECKAs  OMEpaIusy,
' «JIOTHYECKOE BBIPAKEHUE)
3anuceIBaTh JOrMUYECKUE BBIPAKEHHSI C UCIIOIb30BAaHUEM JIU3bIOHKIINN, KOHBIOHKIIUT
14 ¥ OTPHIIAHUS, OIPENENATh WCTHHHOCTH JIOTHYECKUX BBIPAKECHUH, €CITM M3BECTHHI
' 3HAYeHUsT MCTUHHOCTH BXOJSIIMX B HEro MEPEeMEHHbIX, CTPOUTb TaOIHUIIbI
MCTUHHOCTH JIJIs IOTHUECKUX BbIpAKEHUH
2 ITo Teme «ANTOPUTMBI U IPOTPAMMHUPOBAHUE
PackpbIBaTh CMBICT MOHSATHH «HMCIIOTHUTENbY, «AITOPUTM», IPOTPAMMay, MOHUMAs
2.1 pasHUIly MeEXAy YHOTpeOJieHHeM 3TUX TEPMHHOB B OOBIJEHHOW peuyd U B
uHpopMaTuKe
25 OnuchIBaTh AITOPUTM PELICHHUS 337jaul pa3IMYHBIMHU CII0COOaMH, B TOM YHCIIE B BHJIE
' OJIOK-CXEMBI
23 CocTaBisiTh, BBIOJMHATH BPYYHYIO W Ha KOMITBIOTEPE HECIIOKHBIC alTOPUTMBI C
' MCIOJIb30BAHMUEM BETBJICHUN U LIUKJIOB ISl YIIPABICHUSI HCIIOTHUTEISAMU
2.4 Hcnonb30BaTh KOHCTaHTBI M TEPEMEHHbIE PA3IMYHBIX THUMOB  (YHUCIOBBIX,




JJOTHYCCKHX, CI/IMBOJ'IBHI)IX), a TaKXKC COoACpKAIIHUEC HMX BBIPAXKCHHA, HWCIIOJb30BATh

oIepaTop NpUCBauBaHUs

2.5

Hcnonp3oBaTe mpu pa3paboTKe NporpaMM JIOTWUYECKHE 3HAYEHUs, OMepaluu |

BBIPpAXCHUS C HUMHA

2.6

2.7

AHaJII/I3I/IpOBaTB OpCAIOKEHHBIC aJITOPUTMBI, B TOM YHUCIIC ONPEACIATH, KaKHE

PE3YIbTAThl BO3MOXKHBI IIPHU 3aJaHHOM MHOXXCCTBC NCXOAHBIX 3HAUYCHMI

Co3aBarh W OTJQKWBATh HPOTPaMMbl HA OIHOM M3 S3BIKOB IPOrPAaMMHPOBAHUS
(Python, C++, Ilackanb, Java, C#, IlIkonpHbIH AJTOPUTMHUCSCKUI SI3BIK),
pealn3yIoIe HECIOXKHBIE  aJrOPUTMBI  O0paOOTKM  YHMCJIOBBIX  JAHHBIX C
UCIIOJIb30BAHUEM IIMKJIOB M BETBJICHHH, B TOM YHCJIEC PEaTH3YIOIIAE POBEPKY
JEAMMOCTH OJHOIO LIEJOr0 4YMCla Ha JAPYroe, MPOBEPKY HATYPajIbHOIO YMCIA Ha

MPOCTOTY, BBIACTCHHUS U(D U3 HATYPATBHOTO YUCIIA

9 KIIACCA

Kon
MPOBEPAEMOro
pe3yJabrara

IIpoBepsiemble mpeMeTHbIE Pe3yJIbTATHI OCBOEHUSI 0OCHOBHOI 00pa30BaTeIbHOI
NMPorpaMMbl OCHOBHOT0 00111ero o0pa3oBaHusi

1

[To reme «l{udpoBasi r(paMOTHOCTH

11

Hcnonws30BaTh COBpEeMEHHBIE HHTEPHET-CEPBUCHI (B TOM YMCIIE€ KOMMYHUKAIMOHHBIC
CepBHCHI, OOJauHbIE XPAHWUIUIIA MJAHHBIX, OHJANH-MpOrpamMMmbl (TEKCTOBBIE U
rpaguyecKkue peaakToOphl, Ccpeabl pa3paboTKH) B Y4YeOHOW U TOBCEIHEBHOMU

ACATCIIBHOCTHU

1.2

[IpuBOIUTE TpUMEpPHl HCIOIB30BAHUS TEOMH(OPMAIMOHHBIX CEPBHUCOB, CEPBUCOB
rOCyIapCTBEHHBIX YCIyT, 00pa3oBaTeNbHBIX cepBHCOB MHTepHeTa B y4eOHOU U

MOBCEIHEBHOM JIEATEILHOCTH

13

14

2.1

Hcnonp30BaTh pa3iauyHbIE CPEACTBA 3alUTBI OT BPENOHOCHOTO IMPOIPaMMHOIO
o0ecrnedeHus, 3aluilaTh NePCOHAIbHYI0 MHPOPMAIUI0 OT HECAHKIIMOHUPOBAHHOTO
JOCTYNa U €ro MOCJIEACTBUN (pa3rialleHusi, MOJMEHBbI, YTpaThl JaHHBIX) C Y4ETOM
OCHOBHBIX  TEXHOJIOTMYECKHX M  COIMAJIbHO-TICUXOJOTUYECKUX  ACHEKTOB
UCTOJNb30BaHUsl ceT VIHTepHeT (cereBas aHOHMMHOCTh, IM(POBOH  cief,

ayTEHTUYHOCTb CyOBEKTOB U PECYPCOB, OIIACHOCTh BPEJOHOCHOTO KOJIa)
Pacrio3naBaTh TOMBITKH M TMPEAyNpexaaTb BOBJIEUEHHE ce0s U OKPYKAOIIHUX B
JeCTPYKTUBHBIE M KpUMMHAIbHbIE (DOPMBI CETEBOM AKTUBHOCTH (B TOM 4YHCIE
K1OepOyIIIHT, (PUIITIHT)

ITo reme «Teopernyeckre 0OCHOBBI HH(OPMATUKI»

PaCKpBIBaTB CMBICTT TTOHSTHM «MOIACIb», «MOACIUPOBAHUC), OHNPCACIATH BHILL

MojieNiell, OlEHUBaTh aJ€KBATHOCTh MOJEIH MOJEIUPYEMOMY OOBEKTY M LEIsM




MOACIINPOBAHUSA

2.2

3.1

Hcnonb3oBate rpagbl M JAepeBbs OIS MOJCIUPOBAHUS CHCTEM CETEBOM U
MEePapXUUECKOil CTPYKTYpHl, HAXOJUTh KpaTyaliuii myTeb B rpade

ITo TeMe «ANTOPUTMBI U IPOTPAMMHUPOBAHUE

Paz0uBath 3amauM Ha TOA33/Ja4yH, COCTABIATH, BBINOJHATH BPYYHYIO M Ha
KOMIIBIOTEPE HECIJIOKHBIC AJITOPUTMBI C HCIIOJIB30BAHUEM BETBJIICHHUN, LUKIOB M

BCIIOMOT'aTCJIbHBIX AJITOPUTMOB JIA YIIPABJIICHHUA UCIIOJTHUTCIISIMUA

3.2

CocTaBiaTh W OTJQXHUBATh MPOrPAMMBbl, pEATU3YIOUIME THUIIOBBIE AJITOPUTMBI
00pabOTKH YHCTIOBBIX MMOCIICOBATEILHOCTEH WIIH OJHOMEPHBIX YHCIOBBIX MACCHBOB
(OMCK MaKCUMYMOB, MUHUMYMOB, CYMMbI MJTU KOJIHYECTBA JIEMEHTOB C 3a/IaHHBIMU
CBOWCTBaMHM) Ha OJHOM M3 s3bIKOB mporpammupoBanus (Python, C++, Iackains, Java,

C#, llIkonbHBIN ANTOpUTMHYECKUN SI3BIK)

ITo Teme ((I/IHQ)OpMaHI/IOHHLIe TCXHOJIOI'KU»

4.1

Bei0upate croco0 npencTaBieHus JaHHBIX B COOTBETCTBUU C IIOCTaBJIEHHOH 3a1aueit
(Tabmuipl, CXeMbl, TpauKH, AUATPAMMBI) C HCIOJIB30BAHUEM COOTBETCTBYIOIIUX

MIPOrPaMMHBIX CPEJICTB 00pabOTKHM JaHHBIX

4.2

Hcnonb3oBath QJICKTPOHHBIC Ta6J'II/II_IBI JJIA 06pa6OTKI/I, aHaJln3a W BU3YyaJIU3alluU
YHCJIOBBIX JAaHHBIX, B TOM 4YHCJIIC C BBIACICHUCM JUariasoHa Ta6JII/IIII>I n

YIOPSI0YUBAHUEM (COPTUPOBKOI) €r0 3JIEMEHTOB

4.3

4.4

CoznmaBaTh W TPHUMEHATH B JJIEKTPOHHBIX TaOiuuax ¢GopMynbl I pacu€ToB C
UCIOJb30BAHUEM BCTPOCHHBIX apU(PMeTHYecKuXx (yHKIMHA (CyMMHpOBaHHE U
MOACYET 3HAYEHUH, OTBEUAIOLIUX 33JaHHOMY YCJIOBHIO, cpeiHee apu(pMEeTHYECKOE,
MOUCK MAaKCHUMaJbHOI'O U MUHUMAJILHOTO 3Hau€HUs), aOCOIIOTHOM, OTHOCUTEIHHOMH,

CMELIaHHOM asipecanuun

Hcmonn3oBaTh OJICKTPOHHBIC Ta6J'II/IIII)I AJI1 YUCJIICHHOI'0 MOJCIIMPOBAHUSA B IPOCTHIX

3alavax U3 pasHbIX MMPEAMCTHBIX oOacreit




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kon
1

1.1

1.2

1.3

1.4

IIpoBepsieMblii 3JIeMeHT coAepPKAHUA

[udposas rpaMOTHOCTH

KommbioTep — yHHBEpcalbHOE BBIYHCIHUTEIBLHOE YCTPOMCTBO, paboTaromiee MO IporpamMe.
Tumbl  KOMIBIOTEPOB:  MEPCOHAIBHBIE  KOMIBIOTEPBI,  BCTPOCHHBIE  KOMIIBIOTEPHI,
CYNEpPKOMIBIOTEpbl. MOOMIBHBIE ycTpolicTBa. TexHHKa 0€30MacHOCTH M MpaBuiia padoThl Ha

KOMITbIOTEPE

OcCHOBHbIE KOMIIOHEHThl KOMIbIOTEpa W HUX HaszHadeHue. IIpoueccop. OmnepartuBHas u
JOJIrOBpEMEHHAass MaMATb. YCTpPOHCTBAa BBOJA M BbIBOJA. CEHCOpPHBIM BBOA, JaTYUKU

MOOWJIBHBIX YCTPOWCTB, CPEICTBA OMOMETPUIECKON ayTeHTU(UKAITIH

Ucropus pa3BuTHS KOMIIBIOTEPOB U MpOTrpaMMHOro obecriedeHus. [IokoaeHus: KOMIBIOTEPOB.
CoBpeMeHHbIE TEHJEHUMU pa3BUTUs KommbioTepoB. CynepkomnbroTepbl. llapannenbHbie
Boruncienus. llepconanbHbiii kommbioTep. I[lporeccop u ero XapakTepuCTUKH (TaKTOBas
4acToTa, pa3psaaHocTh). OnepaTuBHas naMaTh. JJonroBpeMeHHas nmaMsTh. Y CTpOHCTBA BBOJIA U
BbIBOZIa. OOBEM XpaHUMBIX JAHHBIX (OMEpaTHBHAs MaMATh KOMIBIOTEpA, KECTKUM JUCK U
TBEPAOTENbHBI HAKOMUTENb, IMOCTOSHHAS MaMATh CMapTPoOHA) U CKOPOCTh JOCTyMa s

Pa3JINYHBIX BUAOB HOCHUTEICH

[IporpamMHoe oOecrieuenre Kkomnbiorepa. llpukiiagHoe mnporpammHoe obecrneueHue.
CuctemHoe nporpamMmHoe oOecrneyeHue. Cucrembl mnporpamMmmupoBaHus. IIpaBoBas oxpaHa
mporpaMM M JaHHbIX. becnnatHbele W yclioBHO-OecruiatHble mporpammbl.  CBoOonHOE

IporpaMMHoOe oOecrieueHue

1.5

@aiinel 1 nanku (katanoru). Tumnsl daiinos. CoiicTBa (ailoB. XapakTepHble pazMepsl (aiaoB
pPa3IMYHBIX THUMNOB (CTpaHWIlA TEKCTa, JJICKTPOHHAS KHHTa, (ororpadus, 3amuch IECHH,

BUJICOKJIMII, IOJTHOMETPAKHBINA (DUIIEM)

1.6

[Ipunuuns! noctpoeHust ¢ainoBbix cucteMm. IlonHoe ums aiina (manku, karaiora). [lyts k

¢aiiny (nmanke, KaTajuory)

1.7

DaitnoBslii MeHemKep. PaboTa ¢ ¢aiinamu u mankamu (Katajaoramu): Co3JaHHe, KOMUPOBaHUE,
nepemMenieHne, nepeuMeHoBanne u ynaneHue ¢aiinoB U manok (karamoroB). Ilowck ¢aiimoB

cpeacrBaMu OHCpaHHOHHOﬁ CUCTCMBI

1.8

ApXI/IBaI_II/ISI JaHHBIX. Mcnoap30BaHue IporpamMm-apXmuBaTopoB

1.9

1.10

KOMHLIOTGpHBIC BUPYCBI U APYTU€ BPCAOHOCHBLIC NPOTrpaMMBIL. HpOF paMMbl IJId 3alIATBI OT

BHPYCOB
O6bennaeHne kommbioTepoB B ceThb. Cerb MHTepHeT. Beb-crpanuia, BeO-caiit. CtpykTypa
anpecoB BeO-pecypcoB. bpaysep. IlouckoBbie cuctembl. [lonck wmHQOpMaNK MO KIOUYEBHIM

CJIOBaM M 10 u300paxeHuto. JJoctoBepHOCTs MHPOPMAIINH, ITOTy4eHHOM 13 IHTepHeTa




1.11

CoBpeMeHHbIE CEPBUCH MHTEPHET-KOMMYHUKAIAN

CereBoif »THKeT, 0a30BbIe HOPMBI MH(POPMAIMOHHON STUKH W TpaBa MpU pabdOTe B CETH

L1z Wutepner. Ctpareruu 0ezonacHoro noseneHus B laTepHere
2 Teopernueckue OCHOBBI HH(OPMATHKH
Wudopmanus — 0HO U3 OCHOBHBIX MOHATHI COBpeMEeHHOM Hayku. HpopManus Kak CBeJICHHUS,
2.1 IpeJHa3HauYCHHbIE /ISl BOCHPUATUS YEJIOBEKOM, U MH(OpMAIMs KaK JaHHbIE, KOTOPbIE MOT'YT
ObITH 00pab0TaHBl AaBTOMATH3UPOBAHHOM CUCTEMOI
JIMCKPETHOCTh JlaHHBIX. BO3MOKHOCTh ONUCaHMSI HENPEPBIBHBIX OOBEKTOB U IPOLECCOB C
2.2 MOMOIIBIO JTUCKPETHBIX JaHHBIX. MH(pOpMaIMOHHBIE MPOLECCH — MPOIECCHl, CBA3aHHBIC C
XpaHEeHHEM, NTpeoOpa3oBaHUEM U Iepeaueii TaHHbIX
CumBon. Andasut. MomHocTs andasuta. PaznooOpasue s3b1k0B U andaBUTOB. ECTeCTBEHHBIE 1
(dbopmanbHbIe SA3BIKH. AJIAaBUT TEKCTOB Ha PyccKoM si3bike. J[Bomunbli anpasut. KommdecTBo
2.3 BCEBO3MOXHBIX CJIOB (KOJOBBIX KOMOHWHAIMi) (PMKCUPOBAHHOM JITMHBI B JIBOMYHOM ali(aBHTE.
[IpeoOpasoBanue sroOoro andaBura K JBOMYHOMY. KONHMYECTBO  pPa3UYHBIX  CIIOB
(UKCUPOBAHHOM JJIMHBI B aJihaBUTE ONPEAETEHHON MOIITHOCTH
24 KoaupoBanue cumMBOJIOB OJHOrO aji(haBUTa C MOMOIIBIO KOJOBBIX CJIOB B JIpyroM andasuTe,
' KO/IOBasi Tabnuna, JeKOJMPOBaHNE
2.5 JlBonunslii kox. [IpencraBienne 1aHHBIX B KOMIIBIOTEPE KaK TEKCTOB B TBOMYHOM ali(haBUTE
26 WudopmannoHHbiii 006EM TaHHBIX. BUT — MUHUMaNbHAS €IMHALIA KOJIMYECTBa HH(POPMAITUN —
' JBOWYHBINA pa3ps. bait, kumobaT, MmeradaiT, ruradanT
”7 CkopocTh Tepemayd JaHHBIX. EJWHUIBL CKOPOCTH Tepefayd JaHHBIX. VckaxeHwe
' uHOpMalKy U Nepeade
KonupoBanue tekcroB. PaBHomepHblit kox. HepaBHomepnsiii kon. Koauposka ASCII.
2.8 Bocemubutabie koaupoBku. [loustie o komupoBkax UNICODE. JlekonupoBanue cooOmeHnit
C UCIOJIb30BaHUEM PAaBHOMEPHOTO U HEpaBHOMEpHOTo koja. HpopMannoHHbIH 00bEM TeKcTa
OOmee mnpexacraBieHue o LUGPOBOM TPEACTABIEHUM ayJUOBU3YAJIBHBIX U JIPYTUX
2.9 HenpepbIBHBIX JAaHHbIX. KomupoBanue ngera. llsetoBbie monenn. Mogens RGB. I'myOuna
koaupoBanus. [lanutpa
210 PacTtpoBoe u BekTOpHOE mpejcTaBieHre n3odpaxenuil. [lukcens. Onenka nHPOPMALIMOHHOTO
' 00BbEMa rpaduuecKkux JaHHBIX U1 PaCTPOBOTO N300paXKeHUs
KommpoBanue 3Byka. Pa3psaHocTh W wacToTa AucKpeTn3anuu. KoamdecTBO KaHAJIOB 3aIMCH.
211 O1eHKa KOJMYECTBEHHBIX MAapaMEeTPOB, CBSI3aHHBIX C MPEICTABICHUEM U XPAaHEHUEM 3BYKOBBIX
(aiinon
3 WHudopmaninoHHbIe TEXHOIOTHH
31 TexkcToBble TOKYMEHTHI M HX CTPYKTYPHbIE 3JIEMEHTHI (CTpaHHIa, ab3all, CTpoKa, CIIOBO,
' CHUMBOJI)
3.2 TekcToBBIi TIpoIIECCOp — MHCTPYMEHT CO3IaHUs, peAaKTUPOBAHUS M (POPMATHPOBAHUS TEKCTOB.




[IpaBuna Habopa TekcTa

PenaktupoBanne Ttekcra. CsoiictBa cumBoyioB. [lpudT. Tuner mpudroB (pydreHsie, ¢

3.3 3aceukaMu, MOHoOIMpUHHBIE). [lomykupHoe U KypcuBHOe HadepraHue. CBoiicTBa ab3aiieB:
rpaHullbl, a03aI[HBINA OTCTYII, UHTEPBaJ, BeIpaBHUBaHUE. CTuieBoe (hopMaTUpOBaHKE
34 CrtpykrypupoBaHue HHPOPMAIMK C TOMOIIBIO CIIUCKOB U TabIul. MHOrOypOBHEBBIEC CIIUCKH.
' JloGaBneHue TabIUI] B TEKCTOBBIC TOKYMEHTBI
35 BcraBka wn300pakeHHMl B TEKCTOBBIE JOKyMEHTHl. OOTekaHHe H300paKEHUH TEKCTOM.
' BxitrodueHne B TEKCTOBBIN JOKYMEHT Juarpamm u Gopmyi
3.6 [TapameTpsl cCTpaHUIIBI, HyMepaIlus cTpaHull. JJo6aBieHne B TOKYMEHT KOJIOHTUTYJIOB, CCHUTOK
IIpoBepka mnpaBonucanus. PaccranoBka nepeHocoB. l'osocoBoii BBox TekcTa. OnrTuueckoe
3.7 pacno3HaBanue Tekcra. KommbroTepHslii nepeBos. Mcnons3oBanue cepBucoB cetu MHTEpHET
It 00pabOTKH TEKCTA
35 3HAaKOMCTBO ¢ TpaduYecKUMH penakropamu. PactpoBble puCyHKH. lcmonb30BaHue
' rpaduyecKuX MPUMUTHBOB
Onepauun penakTUpoBaHusi rpadUuecKuxX OOBEKTOB, B TOM uucie MU(POBBIX QoTorpaduii:
3.9 W3MCHEHUE pa3Mepa, oOpe3ka, IOBOPOT, OTpaxkeHue, pabora ¢ oOnacTsaMu (BBIICIICHHE,
KOMHUPOBaHKE, 3aJIMBKA I[BETOM), KOPPEKIIMS 1IBETA, IPKOCTU U KOHTPACTHOCTU
Bektopnas rpaduka. Co3ganue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMHU CPEJICTBAMHU TEKCTOBOTO
3.10 mpoieccopa Wik Jpyrux nporpamm (mpuioxeHuit). JloGaBneHue BEKTOPHBIX PHCYHKOB B
JIOKYMEHTBI
311 [lonroroBka MynabTUMENUWHBIX mpe3eHTanuil. Cnaiin. JloOaBneHume Ha crHaill Tekcra H
' n3o0paxenuii. Pabora ¢ HECKONBKUMH claiiiaMu
3.12 JloGaBieHue Ha craii] ayJMoBU3yalbHBIX JaHHBIX. AHUMaIMs. [ unepcchiiku
8 KUIACC
Kon IIpoBepsieMbIi 3JIEMEHT COACPKAHUS
1 TeopeTnueckre 0OCHOBbI HHPOPMATHKU
Heno3umonHele U MO3UIIMOHHBIE CUCTeMBbI cuucienus. Andasur. OcHoBanue. Pa3BépHyTtas
11 dopma 3amucu uyucna. [lepeBon B JECATUUHYIO CUCTEMY YMCEJ, 3alUCaHHBIX B JPYrUX
CUCTEMax CUUCIICHHS
1.2 Pumckas cucrema cuuciaeHus
JBonuHas cuctema cuncienud. [lepeBon nensix uncen B npeaenax ot 0 go 1024 B gBoMyHYIO
cuctemy cumcieHnus. BoceMepruunas cucrema cuucienus. [lepeBon uucen u3 BOCbMEpUIHON
1.3 CUCTEMBI B JBOWYHYIO W JICCATUYHYIO CHCTeMBl W oOpartHo. IllecTHammarepuyHas cucTemMa

CUHUCJICHUA. HepCBOIl YHUCCII U3 H_ICCTHE[,[[I_IaTepI/I‘-IHOI\/'I CUCTCMEI B IBOUYHYH0, BOCBMCPHUYIHYIO U

JACCATUYHYIO CUCTEMBI U 06paTHO




1.4

ApudmeTrnueckue onepaluy B ABOUYHON CUCTEME CUMCIICHUS

1.5

Jlormyeckne BbICKa3bIBaHMS. JIOrMYECKME 3HAYEHMS BBICKA3bIBAHWN. OJEMEHTapHbIE U
COCTaBHbIE BbICKa3bIBaHUsA. Jlormueckue omnepanuu: «u» (KOHBIOHKIHS, JIOTHYECKOE
YMHOXKCHHE), «HJIN» (IU3BIOHKITUS, JIOTHYECKOE CIOKEHHUE), «He» (JIOTUYeCKOe OTPHUIIaHUE).
[Ipuoputer nornyeckux onepauuid. OmnpeneneHUe HCTUHHOCTU COCTABHOI'O BBICKA3bIBAHUS

IIPpU U3BCCTHBIX 3HAYCHUAX HCTUHHOCTHU BXOJAIIUX B HETO 3JICMCHTAPHBIX BBICKA3bIBaHUH

1.6

1.7

Jlornueckue BBIPpAXKCHUA. HpaBI/ma 3aIllMCu JIOTHYCCKUX B]':»Ipa)KCHHfI. HOCTpOCHI/IC Ta6J'II/IH

HUCTUHHOCTH JIOTMYCCKUX BBIpa)KCHI/Iﬁ

Jlormueckue 3jeMeHThl. 3HAKOMCTBO C JIOTHYECKMMH OCHOBaMH KOMIIBIOTEpa

AJNTOPUTMBI U IPOTPAMMUPOBAHHE

2.1

2.2

[lonstue anroputma. McnoiaHuTenw aaropuTMOB. AJNTOPUTM Kak IUIAaH  YHPABICHHS
UCTIOTHUTEIIEM
CpoiictBa anropurMa. CrocoObl 3amuCH anropuTMa (CIOBECHBIH, B BHIE OJOK-CXEMBI,

nporpamma)

2.3

Anr OPUTMHYCCKUC KOHCTPYKIIHUH. KOHCTPYKHI/IH «CJICOOBAHUCH. JInHenHbII AJIrOpruTM.
OFpaHI/I‘-IeHHOCTI) JIMHECHHBIX AJITOPUTMOB: HCBO3MOKHOCTH IPCAYCMOTPETh 3aBUCHUMOCTDH

oCJICAOBATCIbHOCTH BBIITOJIHACMBIX HeﬁCTBHﬁ OT UCXOAHBIX JAaHHBIX

2.4

2.5

2.6

2.7

KOHCTPYKLII/IH «BCTBJICHHUCH:. IIOJIHAsA M HCIIOJIHAaA (1)OpMBI. BreinonHeHue U HEBBINIOJIHEHUE

yCJ10BUsA (I/ICTI/IHHOCTL " JIOXKHOCTB BI)ICKa3I)IBaHI/I$I). HpOCTI)IG N COCTAaBHBIC YCIIOBHA

KOHCTPYKLII/ISI «IOBTOPCHHUC»: MNUKIIBI C 3aJaHHbBIM YHCIOM HOBTOpeHHﬁ, C YCIIOBUEM

BBITIOJTHCHU, C HCpCMeHHOﬁ OUKJIa

Pa3pabotka ans (QopmanbHOTO HUCHOMHUTENS ajlropuTMa, MPHUBOJALIET0 K TpedyeMomy
pe3yibTaTy IMpH KOHKPETHBIX MCXOAHBIX JaHHBIX. Pa3paboTka HECIOXKHBIX alrOpUTMOB C
UCIIOJIb30BaHUEM LIMKIOB M BETBIEHUM JUIsl ynpaBieHHs (HOPMaTbHBIMU HCIOJHUTEISIMU.
BelnosHEeHNE aJrOpUTMOB BpPYYHYKO M Ha KommbroTepe. CHHTAKCHYECKHME M JIOTMUECKHE

ommoOku. OTKa3EI

S3pik mporpammupoBanus (Python, C++, Java, C#, IllkonbHblit AnropurMuueckuii SI3bIK).

Cucrema nporpaMMupOBaHus: pCAAKTOP TCKCTA MPOrpaMm, TPAHCIATOP, OTIAJYUK

2.8

HepeMeHHa;I: THII, M5, 3BHAYCHUC. ]_IGJIBIC, BCIICCTBCHHBIC 1 CUMBOJIBHBIC ITICPEMCHHBIC

2.9

OnepaTop npucBavBaHUs. ApI/I(I)MCTI/I‘-ICCKI/IC BBIPAXCHUA W TMOPAJOK HX BbIYUCIICHHA.
OnepauHH C HOCJIbIMH YHCIaAMHU: TCIOYUCICHHOC ACICHUEC, OCTATOK OT JCJIICHHA. HpOBepKa

ACIIMMOCTH OJHOT'O LEJIOro Yrcjia Ha ApYyTroc

2.10

2.11

BerBnenusi. CocraBHble ycinoBHS (3allUCh JIOTUYECKUX BBIPAKEHUI Ha H3y4aeMOM SI3bIKE
nporpaMMupoBanus). HaxoxxaeHne MUHIMYyMa 1 MakCUMyMa U3 JIBYX, TPEX U YETBIPEX UHCEIL.

Pemenne KBaApaTHOro ypaBHCHUS, UMCIOIICTO BEIICCTBCHHBIC KOPHU

JII/IaIIOFOBaSI OoTjIagKa IIporpaMm: IIOIIAroBO€ BBIIIOJIHCHHUE, HPOCMOTP 3HAYCHHI BCJINYHH,

OTJIaAOYHBIN BBIBO/, BBI60p TOYKHU OCTaHOBa




2.12

[ukn ¢ ycmoBuem. AnroputM EBKInaa 11 HaxOXICHHUsS HaWOOJIBIIEro OOIIEro JETUTEeNs
JBYX HaTypaJbHBIX uncen. Pa3Ouenune 3anucu HaTypallbHOTO YKclia B TO3UIIMOHHON CHCTEME C

OCHOBaHUEM, MEHbILIUM WK paBHbIM 10, Ha OTAETBHBIE HUDPHI

2.13

2.14

2.15

9 KUIIACC

Kon

HI/IKJ'I C nepeMeHHoﬁ. AJIFOpI/ITMBI IMPOBEPKHU ACITIUMOCTH OJHOI'O LECJIOro 4ucjia Ha APYroe,

IIPOBEPKU HATYpaJIbHOT'O YMCIa HAa IPOCTOTY

OO0paboTka CUMBOJBHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBBIC) MepeMeHHble. [locuMBOIBHAS
o0OpaboTka cTpok. Iloacuér yacToThl MOSIBIEHUS CUMBOJIa B CTpoKe. BcrpoeHHble pyHKINU

U1 00pabOTKU CTPOK

Onpez[eneHI/Ie BO3MOJXHBIX PE3YIbTATOB pa6OTBI ajJiropurMa Ipu 3aJaHHOM MHOXCCTBEC
BXOAHBIX HOAHHBIX, OIIPCACIICHUC BO3MOJKHBIX BXOAHBLIX HJAHHBIX, MPUBOAAINNX K AAHHOMY

pe3ynbTaty

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

1

Hudposas rpaMOTHOCTH

11

I'moGanbhas cerp Wutepner. IP-agpeca y3moB. CereBoe XpaHEHHE JTaHHBIX. MeETOJIBI
WHIMBH/TyaTbHOTO U KOJUIGKTHBHOTO pa3MelieHusi HoBoi nHpopMaruu B MaTepHeTe. bombmme

JaHHBIC (I/IHTepHeT'I[aHHBIC, B 4aCTHOCTH JaHHBIC COLIMAJIbHBIX CCTCﬁ)

1.2

[Tonstre 06 nHMDOpPMALIMOHHON 0GE30MACHOCTH. YTPO3bl HH(POPMALIMOHHON 0€3011aCHOCTU MPHU
pabore B TIOOATBLHOM CETH W METOABl MPOTUBOACHCTBHS wM. IlpaBuia Oe3omacHO
ayreHTuuKanuu. 3amuTa JuyHoW uHpopmammu B cetu WHTepHer. besomacHbie crpareruu
noBeieHuss B cetd  MHrepHer. [lpemymnpekneHue BOBJICUCHHS B JIECTPYKTUBHBIE U

KpUMHHaJIbHbIE (POPMBI CETEBON aKTUBHOCTH (KUOEpOYJUIMHT, (PUIIMHT U ApYyTrHe (OopMbl)

13

2.1

Buner nearensHoctm B MHrepHere. VHTEpHET-CEpBHCHI: KOMMYHHMKAIlMOHHBIE CEPBUCHI
(moutoBas ciyx0a, BHAECO-KOH(QEPEHIL-CBA3b U JIPYrHe), CIPaBOYHbIE CIYXObl (KapThl,
pacrucaHusi M JApYyrue), IOUCKOBBIE CIYXObl, CIy)XObl OOHOBJIEHUS MPOTrPAMMHOTO
obecriedeHuss U Apyrue ciyx0bl. CepBUCH rocynapcTBeHHbIX yciayr. OOnayHble XpaHWIUIIA
naHHbIX. CpencTBa COBMECTHOW pa3pabOTKU JOKYMEHTOB (oHJaliH-oguchkl). ITporpammHuoe
obecrieyeHrne Kak BeO-CepBUC: OHJIATHOBBIE TEKCTOBBIE M TpaMuecKue pelaKkTOpbl, CPeabl

pa3paboTKu mporpamm

Teopernueckne 0CHOBbI UH(POPMATUKHI

Mopenb. 3amaun, pemniaeMble ¢ TOMOINBIO MojenupoBaHus. Kriaccudukamuum wmojenei.
Marepuanbible (HaTypHbIE) W HH(POpPMALMOHHBIE Mojenu. HemnpepbsiBHbIE U IHCKpETHBIE

Moaenu. HWmurtannonnsie wmoxaenu. Mrposesie mopenu. OlieHKa COOTBETCTBHS MOJETU

MOACIINPYEMOMY O6’beKTy " OeJisiM MOICTIUPOBAaHUA

2.2

Tabnuunbie MOACIIN. Ta6n1/1ua KaK IMpeACTABJIICHUC OTHOICHUSA

2.3

ba3bl maHHBIX. OT60p B Ta6J'II/II_[e CTPOK, YAOBJICTBOPAIOIIHNX 3aJaHHOMY YCJIOBUTIO




2.4

I'pad. Bepmmna, pedbpo, myts. OpreHTHPOBaHHBIE U HEOPUEHTHPOBaHHBIE Tpadsl. [mnHa (Bec)
peOpa. BecoBas wmarpuma rpada. JnuHa mytu Mexay BepumHamu rpada. Iloumck
onTUMaIbHOTO TyTH B rpade. HauanpHas BepimmHa (MICTOYHUK) U KOHEUHAs BEpIIMHA (CTOK) B

OpPHEHTUPOBAHHOM rpade. BrruncieHne KoimvecTBa MyTeld B HANPaBICHHOM allMKINYECKOM

rpade

2.5

2.6

2.7

JepeBo. Kopenb, BepmmHa (y3en), nuct, pedpo (myra) mepeBa. Breicora nepeBa. Ilomaepeso.

[Tpumeps! ucmonbp30BaHus AepeBbeB. [lepebop BapuaHTOB ¢ MOMOIIBIO IepeBa

[lonsiTue maremaruyeckoil Moxaenu. 3ajaud, peHiaeMble C MOMOIIBID MAaTeMaTH4YeCKOTO
(KOMIBIOTEPHOT0) MOAenupoBanusd. OTiIMUne MaTeMAaTUYECKON MOJENN OT HAaTypHOH Mojenu

U OT CIIOBECHOTO (JINTEPAaTYPHOTO) OMMHUCAHUS 00BbEKTa
DTanel KOMOBIOTEPHOTO MOJEIMPOBAHUS: MTOCTAHOBKA 33/1a4M, IMOCTPOCHUE MAaTEMaTHUECKON
MOAacCiu, mporpamMmMHas pcajmsanus, TECTUPOBAHUC, IMPOBCACHUC KOMITBXOTCPHOI'O

IKCIICPUMCHTA, aHaJIU3 €ro pe3yjbTaTOB, YTOUHCHUC MOACIIN

AJTOpPUTMBI U IPOTPAMMUPOBAHKE

3.1

Paz0uenue 3aJa4d Ha moa3aJgaydi. Cocrapiienne AJIrOPUTMOB U IIpOrpamMm C HUCIIOJIb30BAHUCM
BGTBHGHHﬁ, OUKJIOB M BCIIOMOT'ATCJIBbHBIX aJITOPUTMOB IJid YIIPABJIICHHUA HCIIOJIHUTCIIEM HIIU

APYI'UMHA UCTIOJHUTCIIAMU

3.2

3.3

3.4

Tabnuunble BenuuuHbl (MaccuBbl). OnHomepHble MaccuBbl. CocTaBleHHE U OTJIaJKa
MIPOrpaMM, PEATU3YIOIINX TUIIOBBIC AJITOPUTMBI 00PaOOTKH OJTHOMEPHBIX YUCIIOBBIX MACCHBOB,
Ha OIHOM M3 s3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHbIi
AnropuTMUYecKUil SI3bIK): 3aMlOJIHEHHE YHCIOBOTO MACCHMBAa CIIYYallHBIMH YHCIaMU, B
COOTBETCTBHUH C (OPMYIION WM MyTEM BBOJIA YHCET, HAXOXKIECHUE CYMMBI JIEMEHTOB MacCHBa,
JIMHEWHBIM TOWCK 3aJaHHOTO 3HAUeHHWS B MAacCWBe, IIOJCYET DJJIEMEHTOB MAcCCHBA,
yIOBJIECTBOPSIONINX 3a/laHHOMY YCIOBHIO, HAaXOXKJIEHHE MHHHMAIbHOTO (MaKCHMAalbHOTO)

sneMeHTa MaccuBa. COpTHPOBKA MacCHBa

OO0paboTka MOTOKA JTAHHBIX: BBIYMCIEHUE KOJIMYECTBA, CYMMBbI, CPEHETO apu(METHUYECKOro,
MUHUMAJIBHOTO M MaKCHUMaJbHOTO  3HA4YeHHs  DJEMEHTOB  MOCJIEI0BATEIbHOCTH,

YIOBJIETBOPSIOLINX 3a/laHHOMY YCJIOBHIO

Vnpanenune. Curnan. OOpatHas cBsa3b. llodydeHue curHanoB OT LUGPOBBIX JaTYUKOB
(xacaHus, pacCTOSIHUA, CBeTa, 3ByKa U JApyroro). Ilpumepbl HCHOIb30BaHUS NpPHUHIIMIIA
0o0paTHOW CBA3M B CHUCTEMax YIPaBIEHHs TEXHHUUYECKUMH YCTPOICTBaMH, B TOM YHUCIIE B
pobotoTexHuke. [Ipumepsl poOOTH3HPOBAHHBIX CUCTEM (CHUCTEMa YNPAaBIEHUS JIBU)KEHUEM B
TPAHCIIOPTHOM CHUCTEME, CBAapOYHas JIMHUs aBTO3aBOJA, ABTOMATU3UPOBAHHOE YIIPABICHUE
OTOIJIEHWEM JIOMa, aBTOHOMHAsl CHCTEMa YIPABJIECHUS TPAHCIOPTHBIM CPEACTBOM U JIpyrue

CUCTEMBI)

WHdopmaninoHHbIE TEXHOIOTHH

4.1

ITousitue 06 OJICKTPOHHBIX Ta6J'II/II_IaX. Tunel gaHHBIX B sA4YeKax 3J'ICKTpOHHOI7I Ta6J'II/II_[LI.

PenaktupoBanue u popmarupoBanue Tadnui. BerpoeHusle QyHKINN U1 TOUCKA MaKCUMYyMa,




MUHUMYyMa, CyMMbl M cpenHero apudmernyeckoro. CopTHpOBKAa IaHHBIX B BbLIECICHHOM
nuanasone. lloctpoenme nuarpamMm (TUCTOrpaMMa, Kpyropas JAuarpamma, TOYEYHAs

nuarpaMma). Berbop tumna guarpaMmMbl

4.2

4.3

4.4

[Ipeo6pazoBanue (opmyn mnpu komupoBaHuu. OTHOcUTENbHAsl, aOCONIOTHAs U CMEIIaHHAS
aapecanus
VYCoBHBIE BBIYMCIEHUS B 3JEKTPOHHBIX Tabimuax. CyMMUpOBaHME M MOJACYET 3HAYCHU,

OTBEUAIOUINX 3aJaHHOMY YycioBui0. OOpaboTka Oonpmnx HAO0OpOB AaHHBIX. YucieHHOe

MOZACIIMPOBAHUC B SJICKTPOHHBIX Ta6HI/ILIaX

Ponp mHQpOpPMAIMOHHBIX TEXHOJOTMH B Pa3BUTHM SKOHOMHKH MHpA, CTpPaHbI, DPEruoHa.
OTkpeiThie  0Opa3oBarenbHble pecypchl. IIpodeccun, cBs3aHHble ¢ WHPOPMATHKOH |
MH(QOPMAIIMOHHBIMU TEXHOJIOTUSIMH: BeO-ITU3aiHEp, MPOTPaMMHUCT, Pa3pabOTYNK MOOMIBHBIX
NPUIIOKEHUH, TECTUPOBUIMK, APXUTEKTOP IPOrPaMMHOIO 00eCledeHus, CHEHUATUCT II0

AHAJIN3Y NAaHHBIX, CHCTEMHBIHN AJIMHUHUCTPATOP




IPOBEPSIEMBIE HA OI'D 11O UH®OPMATHUKE TPEBOBAHUS K
PE3YVJBbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIET'O OBPA3OBAHUSI

Koxa

NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS
0CBOEHHSI OCHOBHOI 00pa30BaTeIbLHON MNPOrPaMMbl OCHOBHOI'0 00111€T0
oOpa3oBanus Ha ocHoBe PI'OC

1

3HaTh (MOHUMATB )

11

Brnagenue ocHOBHBIMU MOHATUSIMU: WH(DOpMaLIKs, Ilepeiada, XpaHeHre 1 o0padoTka
uHpOpMAIMY, aNTOPUTM, MOJENb, HU(POBON MPOAYKT M UX HUCIOIb30BAHUE IS

peICHUA y‘Ie6H]’:IX U IIPAKTUYCCKUX 3aaa4

1.2

BJ'IaI[CHI/Ie IIOHATUAMMU: BBICKA3bIBAHUEC, JIOTHYCCKAA  OII€palus, JOTHYCCKOC

BBIPAKCHHE

YMmeTs

2.1

2.2

2.3

24

2.5

2.6

YMeHue omnepupoBaTh €IWHUIAMU U3MepeHus uHpopmannoHHOro o0BEMaA U

CKOPOCTH TepeauM JIaHHBIX

YMeHue 3anMcbiBaTh U CpaBHUBATH Iienble yuciaa oT 0 no 1024 B pa3nuuHbIX
NO3ULMOHHBIX CHUCTEMax CYMCIEHHUS C OCHOBaHUsAMHU 2, 8, 16, BBIIOIHATH

apudmeTHuecKre orepary HaJ HUIMH

YMmenue KOOUpOBaTb MW JCKOJUPOBATH COO6HICHI/I$[ o 3aJJaHHbIM IIpaBUJIaM,
IIOHUMAaHUEC OCHOBHBIX IIPHUHOUWIIOB KOJHWPOBAHUSA I/IH(bOpMaI_H/II/I paBHHqHOﬁ
IIPpHUPOABI: TeKCTOBOﬁ, rpa(bnquKoﬁ, ayauo

VMeHue 3ammuchIBaTh JIOTHYSCKHE BBIpAXKCHUA C HCIOJIb30BAHUCM JU3BIOHKIWH,
KOHBIOHKIWU U OTpULAHUA, OIIPEACTIATh UCTUHHOCTD JIOTHYCCKUX BBIpa)KeHHﬁ, CClIn
HU3BCCTHBI 3HAYCHUSA UCTUHHOCTU BXOJAIINUX B HEIO NEPEMEHHBIX, CTPOUTH Ta6J'II/IIII>I
HCTHUHHOCTHU AJIA JTOTHYCCKHUX BBIpa)I(eHHﬁ; 3aIIMCbIBATh JIOTUYCCKHUEC BBIPAKCHUSA Ha

M3y4aeMOM SI3bIKE IPOIPAMMHUPOBAHHUS

VYMeHHe COCTaBiSATh, BBIOJHATH BPYYHYI0O M Ha KOMIIBIOTEPE HECIOKHBIE
AJITOPUTMBI JUIs yIIpaBieHus ucronuuressimMu (Yepenamika, YepTéxHUK U JPYTHE);
CO371aBaTh W OTJIAXKHUBATh MPOTPaMMbI HA OJHOM M3 SI3BIKOB MPOTPAMMHPOBAHHS
(Python, C++, Ilackamp, Java, C#, IlIkonbHbIH AJTOPUTMHYCCKHIA SI3BIK),
peaTn3yIolie HECIOKHBIE AITOPUTMBI  OOpa0OTKH  YHMCIIOBBIX  JAHHBIX  C
UCIIOJIb30BAHUEM IMKIOB M BETBIICHHH; YMEHHE pa3OMBaTh 3aJa4d Ha I10/3aJauH,
UCIIOJIb30BAaTh KOHCTAHTBI, IEPEMEHHBIE W  BBIPWKCHHUS Pa3IMYHBIX THITOB
(4MCIIOBBIX, JIOTHYECKUX, CHMBOJIBHBIX); aHAIU3UPOBATH TPEUIOKEHHBIA AITOPUTM,
OIpEeesITh, KaKue pPe3yabTaThl BO3MOKHBI MPH 33JaHHOM MHOXECTBE HMCXOHBIX

3HAYEHUH

YMeHHe 3anmcaTth Ha M3y4aeMOM SI3bIKE€ MPOrPaMMHPOBAHUS AJITOPUTMBI ITPOBEPKHU




ACIIUMOCTH OAJHOI'0 LEJI0ro 4ucjiia Ha APYTo€, MPOBEPKH HATYypPaJIbHOI'0 4YMCJIa Ha
MMpOCTOTY, BBIACICHUA LII/I(pp U3 HaTypajJbHOI'0 4YuCjiIa, IIOUCK MAKCHUMYMOB,

MHWHUMYMOB, CYMMBI YHUCJIOBOM IIOCICa0BAaTCIBbHOCTHU

2.7

2.8

2.9

Brnanenue ymeHHMEM OpPHUEHTHPOBATHCS B HEPAPXUUYECKOM CTpYKType (aitinoBoi
cucTeMbl, paboTarh C (aiJIOBOM CHUCTEMOH MEPCOHATBLHOIO KOMIIBIOTEpPA C
UCIOJIb30BaHUEM rpaduueckoro uHTepdeiica, a UIMEHHO: CO3/laBaTh, KOIHUPOBATh,

nepeMeIaTh, IePeMMEHOBBIBATh, YAAISATh U ApXUBUPOBATH (ailsibl M KaTaJIOTH

BJIaI[GHI/Ie YMCHUSAMU W HaBbIKaMU  HCIIOJIb30BAHUA I/IH(i)OpMaI_[I/IOHHLIX n
KOMMYHHKAIIUOHHBIX TEXHOJIOTHI IJIs1 TIOUMCKA, XpaHCHU, O6pa6OTKI/I " nepcaaduun u

aHaJM3a Pa3’IMYHBIX BUIOB HH(POpMALIUN
YMeHue BbIOUpaTh Coco0 MpeACTaBIeHUs JaHHBIX B COOTBETCTBUM € OCTaBIEHHON
3amaueil  (TaOnumpbl, cxembl, TpaduKd, [OUArpaMMbl) C  HCIOJIb30BaHHEM

COOTBCTCTBYIOIIUX ITPOTPAMMHBIX CPCACTB O6pa6OTKI/I JaHHBIX

2.10

YMmenue QopmanuzoBaTb W CTPYKTYypUpOBaTh  WH(GOPMALMIO,  HUCHOIB3YS
ANIEKTPOHHBIC TAONHIBI JUIT OOpaOOTKH, aHAIM3a W BHU3yadU3alldd YHUCIIOBBIX
JAHHBIX, B TOM YHUCJIE C BBIACJICHUEM JAHAama3oHa TaOMUIBl U YMOPAI0UYHMBAHUEM
(COPTHPOBKOI) €ro JJIEMEHTOB; YMEHHE IPUMCHITh B JIJIEKTPOHHBIX TaOIHIIax
dbopMyInbl A pacy€TOB C MCIOJNB30BAHHEM BCTPOCHHBIX (DYHKUUN, aOCOIIOTHOM,
OTHOCHUTEIILHOM, CMEIIAHHOM aJjpecaliuy; UCI0Ib30BaTh AICKTPOHHBIC TAOIHIIBI JIJIS

YUCJICHHOI'O MOACIMUPOBAHMA B ITPOCTLIX 3a/la4aX U3 PA3HBIX IIPECAMCTHBIX obnacreit




HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA OI'D ITO
NHPOPMATHUKE

Kon

IIpoBepsieMblii 3J1IeMEHT COAEePKAHMS

1

[{udposast rpaMOTHOCTH

11

1.2

@aiinel 1 nmanku (kataygoru). [IpuHIMIBEI ocTpoeHUst ¢ainoBbeix cucteM. IloHOe mMs
daina (manku). IlIyts x ¢aiiny (manke). Pabora ¢ ¢aiimamu u KaramoraMu CpeacTBaMu
ONEpPAI[MOHHON CHUCTEMBI: CO3/laHHE, KOMHUPOBAHHE, MEepeMEIlleHUe, MEePEeUMEHOBaHUE U
ynanenue ¢aiiaoB W mamnok (karajgoros). Tumsl daiinoB. CpoiicTBa (aitioB. DalaoBkIi

meHekep. [Touck ¢aitnoB cpeacTBaMu ONEeparmOHHON CUCTEMBI

O6wenunenue koMmnboTepoB B ceTh. Cetb MHTEpHET. Beb-cTpanuna, Be6-caidT. CTpykTypa
anpecoB BeO-pecypcoB. bpayszep. IlouckoBbie cucremsl. Ilomck wuHpOpManuu 10
KJIFOYEBBIM CJIOBaM M O M300pakeHUro. J[ocToBepHOCTh MH(pOpMAIUK, MOTYYCHHOH M3

Wutepuera. |IP-aapeca y31noB. CeTeBoe XpaHeHHE JaHHBIX

TeopeTnueckre 0OCHOBbI HHPOPMATHKU

2.1

JIMCKpPEeTHOCTh aHHBIX. BO3MOXKHOCTh OMKMCaHUs HEMPEPBIBHBIX OOBEKTOB U MPOIIECCOB C
MOMOIIBIO AUCKPETHBIX JaHHBIX.

CumBon. AndaBut. MomHocts andaButa. JBouunsldi andasur. KonuuectBo
BCEBO3MOXKHBIX CIIOB (KOJOBBIX KOMOHMHANWi) (UKCHPOBAaHHOW JJMHBI B JBOUYHOM
andasure. I[IpeobpazoBanue moboro andasura k ABouyHOMY. KOJaMuecTBO pazmu4HBIX
CJ10B (PMKCUPOBAHHOM JJIMHBI B aj(aBUTE ONpPENEAEHHON MOIIIHOCTH.

KonupoBanue cHMBOJIOB OAHOTrO an¢aBUTa C MOMOILBIO KOAOBBIX CJIOB B JIPYyroM
andasure, KojoBas Tabnuna, nekoaupoBanue. KonupoBanue TekcToB. PaBHOMEpHBIN KOJI.
HepaBnomepnsbiii kon. Koaupoka ASCIl. BocemubutHble koaupoBku. IlonsTHE O
koaupoBkax UNICODE. JlekoaupoBaHue COOOMIEHUH C HCITOIB30BAHHEM PAaBHOMEPHOTO H

HEepaBHOMEpHOTO koja. HpopMannoHHbIH 00bEM TekcTa

2.2

2.3

Nudpopmannonssiii 00bEM JaHHBIX. bUT — MUHMMandbHAs eAMHUIIA KOJIMYECTBA
uH(poOpMalluu — JBOMYHBIM pa3psa. EauHunel n3mepeHus MHPOPMAIMOHHOTO 00bEMa
naHHbIX. but, OailiT, kmnobaiit, MerabaiT, rurabaiit. CKopocThb TMepenayd IaHHBIX.
EnuHMIIBI CKOpOCTH Nepeaun JaHHBIX

Koauposanue npera. L{etoBbie Mosenu. Mozaens RGB. I'myOuna koguposanus. [lanutpa.
PactpoBoe 1  BekTOopHOe  mpeicTaBieHue  u3zoOpaxenuil. Ilukcens.  OueHka

UH(POPMALIMOHHOT0 00bEMa rpadMuecKuX JaHHBIX JJIS pAaCTPOBOI0 M300paXKeHUs

2.4

KO,Z[I/IpOBaHI/IC 3BYyKa. Pa3pH,Z[HOCTB M JacToTa 3anucu. KommdyecTBo KaHaI0B 3aIlkCH.
OHeHKa KOJIMYCCTBCHHBIX IMMapaMETPOB, CBA3AHHBIX C IPCIACTABJICHHUEM U XPaHCHHEM

3BYKOBBIX (paiiioB

2.5

Heno3unimonHsle M MHO3UIMOHHBIE CHCTEMBI CUMCIICHUS. A.]'I(baBI/IT. OcHoBanue.

PazBépnyrast popma 3amucu uncina. [lepeBosa B 1eCATHUHYIO CUCTEMY YHCEI, 3aTMCAaHHBIX B




APYrux CUCTEMax CUMUCICHUSA.

PuMckag cuctemMa cuncieHus

2.6

JIBonuHas cucrema cuuciaeHus. IlepeBox nenbix uucen B npenpenax or 0 mo 1024 B
JIBOUYHYIO CHUCTeMY cuMcieHMs. BoceMepuuHas cucrema cuucienus. [lepeBox uncen us
BOCBMEPUYHONH CHUCTEMBl B JIBOMYHYIO M JIECATHUYHYIO CHCTEMBI M OOpaTHO.
lectHaguarepuynas cucrema cuucieHus. IlepeBon umcen u3 IIecTHagUATEpUYHON
CHUCTEMBbl B JBOWYHYIO, BOCBMEPHUYHYI0 U JIECATHYHYIO CHCTEMBI M OOpaTHO.

ApudmeTrnueckue onepanuy B ABOUYHONU CUCTEME CUHCICHUS

2.7

Jlormyeckue BbICKa3bIiBaHMs. JlorMueckue 3HAYEHUS BBICKA3bIBAHUM. DJIEMEHTApHbIC W
COCTaBHbIE BbICKa3biBaHUs. Jlornueckue omnepauuu: «u» (KOHBIOHKIMS, JIOTHUYECKOE
YMHOXXEHHE), «WIN» (IU3BIOHKIUSA, JIOTHYECKOE CJIOKEHHE), «HE» (JIOTMYECKOoe
otputianue). [Ipuopurer sorudeckux omnepauuit. OnpeneneHne UCTUHHOCTA COCTABHOTO
BBICKA3bIBaHUS, €CJIM U3BECTHHI 3HAYEHHUS MCTUHHOCTH BXOJAIIMX B HEro 3JEMEHTAPHBIX
BbICKa3bIBaHUW. Jlornueckne BblpakeHus. lIpaBuiia 3amucy JOTMYECKUX BBIPAXKEHUU.

HOCTpOGHI/Ie Ta6J'II/II_I HCTHHHOCTH JIOTHYCCKHX BLIpa)KeHI/Iﬁ

2.8

2.9

Jlorudueckue 31eMeHTEI. 3HAKOMCTBO € JJOTHYSCKUMU OCHOBaMM KOMIIBIOTCpa

HenpepeiBHble 1M nuckperHsle Mozaend. MmuranvonHele Moaenu. Wrposele Mozenu.

OI_IGHKa AZICKBATHOCTHU MOACIIM MOACIIUPYEMOMY 06’beKTy " OCJIsIM MOJCIIMPOBaHUs

2.10

2.11

2.12

Tabmuunbie Monenu. Tabnauna kak mpeacraBieHue oTHomieHus. ba3bl manHpix. OTOOp B

Ta0JIMLE CTPOK, YAOBIETBOPAIOIINX 33JAHHOMY YCIIOBUIO

I'pad. Bepmuna, pebpo, nyrts. OpueHTUPOBAHHBIE U HEOPUEHTUPOBaHHBIE Ipadbl. J[nuHa
(Bec) pebpa. BecoBas marpuna rpada. J[nuHa mytu Mexay BepmuHamu rpada. [lomck
onTUMaJgbHOrO NMyTH B rpade. HavanbHas BepuimHa (MCTOYHMK) M KOHEYHAsl BEpIIMHA
(cTok) B OpueHTHpOBaHHOM rpade. Bplumcienue koiauuecTBa MyTed B HaIPaBICHHOM

aIMKJINYECKOM Tpade

HepeBo. Kopenb, Bepmmna (y3en), juct, pedpo (ayra) naepeBa. Beicora nepesa.

HozmepeBo. HpI/IMepH HCIOJIb30OBAHUA NCPCBLCB. Hepe60p BapHWaHTOB C ITIOMOLIBIO ACPCBa

3.1

3.2

ANTOpPUTMBI U IPOTPAMMHUPOBAHHE

CaoiictBa anroputma. CrocoObl 3alucu ajropuTMma (CIOBECHBIM, B BHJE OJIOK-CXEMBI,
pOrpaMMma).

CocraBieHHe aNrOpPUTMOB M TIPOTPAMM C WCIIOJIb30BAaHHMEM BETBIICHHH, IUKIOB U
BCIIOMOTATENbHBIX alTOPUTMOB JUIsl ynpaBieHus wucnoiuureneMm (PoGor, Yepemnaiika,

YepTEXHUK U Ipyrue). BelnonHeHne anropuTMOB BPYYHYIO U Ha KOMITbIOTEpe

S3eik  mporpammupoBanus  (Python, C++, Tlackams, Java, C#, IlIkoabHbIH
AnroputTMHUYecKHi SA3BIK).

Cucrema mporpaMMHpPOBaHUS: PEAAKTOP TEKCTA MPOTPaMM, TPAHCISTOP, OTIATIHK.
[lepemennas: Tun, ums, 3Hayenue. Llemnrble, BerecTBEeHHbIE U CUMBOJIbHBIE IEPEMEHHBIE.

Omneparop npucBavBaHusa. ApudMeTHYeCKHE BBIPAKEHUS U TOPSAOK UX BBIUMCICHHUS.




Onepanuu ¢ LEIbIMM  YHMCIAMHU: LEJIOYUCICHHOE JIEJICHHE, OCTAaTOK OT JCIICHUS.
BerBnenus. CoctaBHbIE YCIOBUS (3aIIUCh JIOTHYECKUX BBIPAKEHUI HA M3y4aeMOM SI3bIKE
nporpamMmupoBanus). Haxoxnenne MuUHIMyMa

U MakcUMyMa W3 IBYX, TPEX M YETBIPEX 4Mcell. PemieHue KBaJApaTHOrO ypaBHEHUS,
MMEIOLIETO BEILECTBEHHbIE KOpHU. [lukn c¢ ycimoBuem. Aunroputm EBkinupa i
HAXOXXJCHUS HauOoJbIIero OOIIEero JenuTeNs ABYX HaTypalbHBIX uucell. Pa3z0uenue
3allACH HATypaJIbHOTO 4YHCJIA B IIO3MLAOHHOW CUCTEME C OCHOBAaHMEM, MEHBIIUM WIH
paBabiM 10, Ha otaenbHble IHQpe. LuKa ¢ mepeMeHHOW. AJTOPUTMBI TPOBEPKH

ACIIMMOCTH OJHOI'0O LEJIOro 4Mcijia Ha APYroc€, IPOBEPKHU HATYPAJIBHOI'O YKCiia Ha IIPOCTOTY

3.3

OOpaboTka  CHMBOJIBHBIX  JaHHBIX. CHMBONBbHBIE  (CTPOKOBBIC)  IIEPEMEHHBIE.
[MocumBonbHas 00paboTka cTpok. [logcdy€r YacTOThl MOSBICHUS CHUMBOJA B CTPOKE.

Bcerpoennsie pyHKIuu 11 00pabOTKH CTPOK

3.4

Onpez[eneHI/Ie BO3MOJHBIX PE3YJIbTATOB pa6OTBI ajropurMa I1npu AJaHHOM MHOXCCTBC
BXOAHBIX JaHHBIX, OIMMPECACICHUC BO3MOKHBIX BXOJAHBIX AJAHHBIX, IMIPUBOAAINHNX K JAaHHOMY

pe3yibTary

3.5

3.6

Tabnmuunble BenmuuuHbl (MaccuBbl). OnHomepHble MaccuBbl. CocTaBieHHE W OTJalKa
OporpaMM, pPEaIU3yIOUIMX THUIOBbIE AJITOPUTMbI OOpPaOOTKM OJHOMEPHBIX YHCIOBBIX
MacCHBOB, Ha OJHOM U3 s3bIKOB nporpammupoBanus (Python, C++, Ilackans, Java, C#,
HIkonbHBIA ANTOpUTMUYECKUH SI3BIK): 3alOJHEHHME YHCIOBOIO MAacCHBa CIIy4ailHbIMHU
YHCJIaMH, B COOTBETCTBHH C (OPMYJIOH WM IMyTEM BBOJA YHCEN, HAXOXKICHUE CYyMMBI
JJIEMEHTOB MAaCCUBA, JMHEWHBIH IOUCK 3aJaHHOIO 3HAuYeHHsT B MAacCUBe, IOJCYET
AIIEMEHTOB  MAacCHBa,  YyJOBJIECTBOPSIIOIIMX  3a/JlaHHOMY  YCIIOBHIO,  HAaXOXKICHHE
MUHHMMAaJIbHOTO (MaKCUMaJbHOI0) 31eMeHTa MaccuBa. CopTupoBka maccuBa. OOpaboTka
NOTOKA JAHHBIX: BBIYMCIEHHUE KOJMYECTBA, CYMMBI, CPEIHETO apu(hMeTHIecKoro,
MUHMMaJIbHOIO M  MaKCHMAaJbHOTO  3HAUEHHWs] 3JEMEHTOB  IOCIENI0BATEIbHOCTH,

YIIOBJIETBOPSIOLINX 3a/laHHOMY YCJIOBHIO

VYupasnenue. Curnan. OOpatHast cBsi3b. [lomyueHne CUTHaIOB OT HUQPPOBBIX JATYUKOB
(HampuMep, KacaHMs, PacCTOSHHs, CBETa, 3ByKa). lIpumepsl MCHONb30BaHUS NPHUHLIKIA
0o0paTHOW CBSI3W B CHCTEMax YIPABICHUS TEXHHUECKUMH YCTPOHCTBAMH C TIOMOIIBIO

JaTYUKOB, B TOM YHCJIC B p06OTOTeXHI/IKe

WNndpopmanoHHbIe TEXHOJIOTUU

4.1

TekcToBBIE TOKYMEHTBI M UX CTPYKTYpHBIE DJIEMEHTHI (CTpaHuIla, abd3ail, CTpPOKa, CJIOBO,
CHUMBOJ).

TeKCTOBBI TPOIECCOP — MHCTPYMEHT CO3JaHus, PEeJaKTUPOBaHUS U (HOPMATHPOBAHUS
tekcToB. [IpaBuna Habopa Texcra. PenaktupoBanue Tekcra. CoiicTBa cumBosioB. pudr.
Tunsl mpudToB (pybaeHsle, ¢ 3aceukamMu, MOHOIIUPUHHBIC). [lomyXupHOE U KYpCUBHOE
Hayeptanue. CBoWCcTBa a03aleB: TPaHUIlbI, a03aI[HBIN OTCTYI, HHTEPBAJ, BRIpABHUBAHUE.

[Tapametpsl crpanunbl. CtuneBoe GopmarupoBanue. CTpyKTypupoBaHHe MHPOPMALUU C




4.2

4.3

4.4

4.5

MOMOINBIO CIMUCKOB M Tabmui. MHOroypoBHEBbIe cmucKd. JloOaBieHue TaOauI] B
TEKCTOBbIE JOKYMEHTHL. BcTaBka M300pa’keHHMiII B TEKCTOBBIE HOKyMeHTHL. OOTekaHHe
M300paXCHU TEKCTOM. BKIIOUeHHMEe B TEKCTOBBIM JOKYMEHT auarpamm, Gopmyd,

HyMEpalu CTpaHUll, KOJIOHTUTYJIOB, CCBIJIOK U APYTHUX 3JICMCHTOB

PactpoBsie pucynku. VMcnonb3oBanue rpaduueckKux MPUMUTHBOB.

Onepauuu penakTupoBaHus rpaduyeckux OOBEKTOB, B TOM uucie HUGPOBBIX
¢dororpaduii: u3MeHeHne pazmepa, oOpe3ka, MOBOPOT, OTpakeHHe, paboTa ¢ o0IacTIMHU
(BBIICIICHUE, KOMHMpPOBaHHWE, 3ajliBKa IIBETOM), KOPPEKIMS IBETa, SPKOCTH U
KOHTpacTHOCTU. BekrtopHas rpaduka. Co3gaHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMHU
CpeICTBAaMU TEKCTOBOI'O IMPOLIECCOpa WM IPYrHX MporpamM (mpusioxxeHui). JlobaBnenue

BEKTOPHBIX PUCYHKOB B JOKYMEHTBI

[ToaroroBka MynbTUMETUIHBIX mpe3eHTaruil. Craiin. [lobaBneHWe Ha Ciaill TEKCTa H
n3o0pakeHuii. PabGora ¢  Heckoapkumu  ciaiimamu.  JloGaBieHme Ha  clain

AYIUOBU3YAJIbHBIX JaHHBIX. AHI/IMaIII/IH. FI/IHepCCI)IJIKI/I

Tunsl JaHHBIX B sSYeKax SJIEKTPOHHOW Tabnuiel. PemaktupoBanue u opmarupoBaHUE
tabnuil. BerpoeHHble (PYHKIIUMU U1 TTIOMCKA MaKCMMyMa, MUHMMYMa, CYMMBI U CPEIHETO
apudmernueckoro. CopTUpOBKa MJaHHBIX B BBIIEICHHOM Juana3one. [locTpoenue
auarpaMMm (TMCTOTpaMMa, KpyroBasi AuarpaMma, TOYedHas auarpamma). Beibop Turma
muarpammsbl. [IpeobpazoBanue popmyn npu konupoBanuu. OTHOCUTENbHAS, A0COTIOTHAS U

CMClIIaHHasg aapecauunsa

YcnoBHEBIC BEIUHMCICHUS B SJICKTPOHHBIX Ta6111/1uax. CyMMHpOBaHI/IC U IOACYET 3H21‘-IGHI/Iﬁ,
OTBCHUAIOMIUX 3aJaHHOMY YCJIIOBHIO. O6pa60TI<a OOJIBIIIHX Ha60pOB JaHHBIX. YucaeHHoe

MOACIINPOBAHUEC B DJICKTPOHHBIX Ta6J'[I/IIIaX
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