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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo uH(pOpPMATHKE HA YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHus COCTaBIeHA HA
OCHOBEe TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeNbHON IMPOrpaMMBbl
OCHOBHOTO o0mero oopaszoBanus, npeacraBieHHbix B @I'OC 00O, a Taxke ¢enepaabHON
paboueil mporpaMmbl BOCITUTAHHUS.

[Tporpamma o uHdopmMaTHke Aa&T NpeACTaBICHUE O LENsIX, OOIel cTpaTerul o0y4yeHus,
BOCIIUTaHUsI M Ppa3BUTHS OOydYaIOUIMXCS CpelCcTBAaMM HMHGPOpPMATUKM Ha 0a30BOM YypOBHE,
yCTaHaBIMBaeT  00s3aTesIbHOE  MPEIMETHOE  COJEpXKaHue,  NpeAycMaTpuBaeT  €ro
CTPYKTYPHUPOBAHUE T10 pa3zesiaM U TeMaM.

[Iporpamma 1o wuH(pOpMATHKE OMNpeneNseT KOJIMYECTBEHHbIE M  KadeCTBEHHBIC
XapaKTePUCTHKH YYEeOHOTO MaTepuayia sl KaXIOro roja H3y4YeHHs, B TOM YHCIE JUIs
COJICPKATEIBHOTO HAMOJHEHUS PAa3HOTO BHJA KOHTPOJS (MPOMEXKYTOYHOH aTTecTaluu
00yyaroImuxcs, BCepOCCUUCKUX MTPOBEPOUHBIX pabOT, FOCYJapCTBEHHON UTOTOBOM aTTECTALUN).

[Tporpamma 1o uHGOpPMATUKE SBIAETCS OCHOBOM ISl COCTABJIECHUS aBTOPCKUX YYEOHBIX
IporpaMm, TEMaTHYECKOr0 IJIAHUPOBAHUS Kypca yUUTEIEM.

Llenssmu u3yyeHus HHPOPMATUKU HA YPOBHE OCHOBHOI'O 00ILEro 0Opa3oBaHUs SBISIOTCS:

¢dopMHEpOBaHHE OCHOB MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd HMH(POPMATHKH, JIOCTHIKEHUSM HAyYHO-TEXHHYECKOTO TIporpecca M
OOIIECTBEHHOM MPAKTHKH, 38 CYET Pa3BUTHUS NPEACTABICHUN 00 HH(pOpMaIK Kak O BaKHEHIIIEM
CTPATETUYECKOM pEeCypce pa3BHTHs JMYHOCTH, TOCYAAapCTBA, OOIIECTBA, IMOHMMAHHS POJIU
MH(POPMALIMOHHBIX IPOLIECCOB, THPOPMALMOHHBIX PECYPCOB U MH(POPMALIMOHHBIX TEXHOJIOTUH B
yclnoBHAX M(poBOI TpaHchHopMaI MHOTHX Cdep KU3HU COBPEMEHHOTO 00I11eCTBa;

o0ecreyeHrne yCciIoBHH, CIOCOOCTBYIONIMX Pa3BUTHIO aJITOPUTMUYECKOTO MBIIIJIEHUS Kak
HE00XO0IMMOT0 yCJIOBUS MPOPECCHOHATBHOMN NeSTETbHOCTH B COBPEMEHHOM HH(OPMAIIMOHHOM
o01iecTBe, Mpeanoaralero cnocoOHOCTh O0ydYarolerocss pa3ouBaTh CIIOKHBIE 3a7aydl Ha
Ooiee TMPOCTBIE TOJ3a7ayl, CPaBHUBATH HOBBIE 3aJaud C 3aJa4aMH, PEHICHHBIMU paHee,
OTIpEeNIeNATh IIATH JUIS JOCTIKEHHS Pe3yJIbTaTa u TakK Jajee;

dbopMHpOBaHNE M pa3BUTHE KOMIIETEHIIUM OOYYalOImUXCS B O0JIACTU HCIIOJIb30BAHMS
UH(POPMAIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTUH, B TOM YHCIIE€ 3HAHWH, YMEHUH U HaBBIKOB
paboTel ¢ uH(poOpMalMel, MPOrpaMMHUPOBAaHUS, KOMMYHHUKAI[MM B COBPEMEHHBIX LH(POBBIX
cpefiax B yCJIOBUSX o0ecreueHns HHPOPMALMOHHOM 6€301MacHOCTH IMYHOCTH 00YyYaromerocs;

BOCIIUTaHHE OTBETCTBEHHOIO M M30MPATENHHOIO OTHOIIEHHS K MH(POPMALUU C yUETOM
IOPaBOBBIX M OTHYECKUX AacleKTOB €€ paclpOoCTpaHEHMs, CTPEMIICHHS K TPOJODKEHHUIO
o0Opa3oBaHusl B 00NacTH WH(POPMAIMOHHBIX TEXHOJIOTHH W CO3HIATEIHHON JEATEIBHOCTH C
NPUMEHEHHEM CPEICTB MHPOPMAIMOHHBIX TEXHOJIOTHH.

HNupopmaruka B OCHOBHOM 00111€eM 00pa30BaHUM OTPAXKAET:

CYIIHOCTh HMH(OPMATHKH KaK HAYYHOW JUCHUIUIMHBL, W3ydaromied 3aKOHOMEPHOCTH
NPOTEKaHUS W BO3MOXKHOCTH aBTOMAaTHU3allMd WH(POPMALMOHHBIX MPOIECCOB B PA3TUYHBIX
cucreMax;

OCHOBHBIE 00JaCTH NpPHUMEHEHHs HWH(POPMATUKH, Npexae BCero HH(GOPMAIMOHHBIE
TEXHOJIOTUH, YIIPaBIEHUE U COLUANIBHYIO chepy;

MEXIUCIATUTMHAPHBIA XapakTep HHPOPMATHKU ¥ HHPOPMAITMOHHOH e TETHHOCTH.



N3yuenne HHPOPMATUKM OKa3blBAET CYLIECTBEHHOE BIMSHUE Ha (OPMHUPOBAHUE
MHUPOBO33pEHUST 00yUaIOIMIErocs], €ro >KU3HEHHYIO TO3UIUIO0, 3aKJIaIbIBAET OCHOBBI MIOHMMAaHUS
NPUHIUNOB (YHKIMOHUPOBAHUS W HCIOJIB30BAaHUS WH(POPMALMOHHBIX TEXHOJOTUH Kak
HEOOXOIMMOTO HMHCTPYMEHTa NPAaKTUYECKH JIIOO0ON JEsITeNbHOCTH M OJHOTO U3 Haumboiee
3HAYMMBIX TEXHOJOTMYECKHX JOCTHKEHUN COBPEMEHHON LMBWIM3aLMU. MHOTHE NpEIMETHBIC
3HAHUS U CIIOCOOBI JESTEIbHOCTH, OCBOCHHBIE O0YYalOLMMMCS MPU U3YYEHUU HH(POPMATUKH,
HaXoIAT NPUMEHEHUE KaK B paMKax o00pa3oBaTelbHOIO Ipolecca MpH HM3YYEHUU JAPYTHX
IPEIMETHBIX O0JIaCTeH, TaK U B MHBIX JKU3HEHHBIX CUTYallUSAX, CTAHOBATCS 3HAUYUMBIMHU JJIS
(GopMHpOBaHHS  KAuyecTB JIMYHOCTH, TO €CTb OPHEHTUPOBAaHbl Ha (OPMHPOBAHUE
METaIpeIMETHBIX ¥ TUYHOCTHBIX PE3yJIbTATOB O0YUYCHHUS.

OcHoBHble 3amaun  yueOHOro mnpeamera «Mudpopmaruka» — cdopmupoBath Yy
00yyJaromuxcs:

NOHMMAaHHWE TPHUHIMIIOB YCTPOHCTBA ¥ (YHKIMOHMPOBAHUS OOBEKTOB IH(PPOBOTO
OKpY’>KEHUsI, NpPEJCTaBICHUs OO0 MCTOPUM M TEHAECHUMSAX Ppa3BUTUS HMH(OPMATHKH IEpuona
U poBoH TpaHCPOPMALIUU COBPEMEHHOIO OOILECTBA;

3HaHUS, YMEHUS U HaBBIKU I'PAMOTHOM IIOCTAaHOBKH 3aJay, BOSHUKAIOIIUX B IPAKTUYECKON
JESITeIbHOCTH, U1 UX PELICHHS C TOMOILBIO HH(OPMAIIMOHHBIX TEXHOJIOTUH, YMEHUS U HaBBIKU
(opMaTM30BaHHOTO OMMCAHUS ITOCTABJICHHBIX 33/1a4;

6a3oBble 3HaHHU 00 UHPOPMALMOHHOM MOJCITUPOBAHNUHU, B TOM YHCJIE O MATEMAaTHYECKOM
MOJICITUPOBAHNH;

3HaHUE OCHOBHBIX AJTOPUTMHUYECKUX CTPYKTYp M yMEHHE NPUMEHSTH STH 3HAHUS IS
HOCTPOCHMS AITOPUTMOB pPEILIEHHs 3a/1a4 [10 UX MAaTeMaTHYECKUM MOJIEIIsM;

YMEHHUSI U HaBBIKM COCTaBJEHHUS IMPOCTBIX MPOTpaMM IO MOCTPOEHHOMY aJIrOpUTMYy Ha
OJTHOM U3 S3bIKOB ITPOrPaMMHUPOBAHUS BHICOKOTO YPOBHS;

YMEHUS M HaBbIKM H(PQPEKTUBHOIO HCIOJIb30BAHUS OCHOBHBIX THIIOB MPUKIAJIHBIX
nporpaMm (MpHIIOKEHHI) 001ero Ha3HaueHUs! 1 UH(OOPMAIIMOHHBIX CHCTEM JUI PEIICHUs ¢ UX
MIOMOIIBI0 TIPAaKTUYECKUX 3ajad, BiafcHue O0a30BBIMH HOpPMaMU HH()OPMAIMOHHOW ITHKH W
mpaBa, OCHOBaMH MH(GOPMAIIMOHHON O€30MaCHOCTH;

YMEHHE TPaMOTHO HMHTEPIIPETUPOBATh PE3YJIbTAaThl PEIICHHs] MPAKTUYECKUX 3a7ad C
MOMOIIBI0  WH(GOPMAIMOHHBIX  TEXHOJOTHH, MPHUMEHSATh IIOJyYEHHBIE pEe3yJNbTaThl B
NPaKTUYECKOH J1eATENbHOCTH.

Ilenu u 3amauu u3yuyeHHs: UHPOPMATUKUM HAa YPOBHE OCHOBHOTO 0OILIEro oOpa30BaHUS
OTIPENIeNIAIOT CTPYKTYPY OCHOBHOTO COJIEpXKaHHMs y4eOHOro IpeaMeTa B BUAE CIEAYIOLINX
YeThIPEX TEMATUUECKUX Pa3esoB:

1upoBasi (PaMOTHOCTB;

TEOPETUYECKHE OCHOBBI HHPOPMATHKH;

QITOPUTMBI U TIPOTPAMMHUPOBAHHE;

WH(POPMAIMOHHBIE TEXHOJIOTHH.

Ha uzyuenue undopmaruku Ha 6a3oBoM ypoBHe oTBojauTcs 102 waca: B 7 kiacce — 34
yaca (1 gac B Henenmo), B 8 kimacce — 34 gaca (1 gac B Henmeno), B 9 knacce — 34 gaca (1 yac B
HEJIETIIO).



COJEP)KAHUE OBYYEHUA

7 KJIIACC

Hudposas rpaMOTHOCTD

Komnbrorep — yHnBepcaabHOe YCTPOHCTBO 00pa0d0TKH JaHHBIX

Komnbrorep — yHUBeEpcalbHOE BBIYHUCIHUTENBHOE YCTPOWCTBO, paboTaromiee 10
nporpaMMe. TUIBI KOMIIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOECHHBIE KOMIIBIOTEDSI,
CyIIepKOMIbIOTEpbl. MOOUIIBHBIE YCTPOMCTBA.

OcHOBHBIE KOMIIOHEHTBI KOMIIBIOTEpa M MX HasHaudeHue. [Ipomeccop. OneparuBHas u
JOJTOBPEMEHHAS MaMsTh. Y CTPOWCTBA BBOJIA M BbIBOIa. CEHCOPHBIN BBOJ, JATYMKH MOOUIIBHBIX
YCTPONCTB, CPEACTBA OMOMETPUUECKON ayTeHTU(UKAIIH.

Hcropus pa3BUTHA KOMIIBIOTEPOB U MporpaMMHOro obecredyenus. llokoneHus
KOMIIbI0TepOB. COBpEMEHHbIE TEHICHIIUU Pa3BUTHsI KOMIIbIOTEPOB. CylepKOMIbIOTEPHI.

[TapasuienpHble BBIYUCICHUS.

[Tepconanbubiii kommbroTep. IIpormeccop M ero XapakTepUCTUKM (TakToBas 4YacTorta,
paspsaaHocTh). OnepaTuBHas nMaMsATh. JloJroBpeMeHHas: naMsaTh. Y CTpOHCTBA BBOJA U BBIBOA.
OO0BEM XpaHUMBIX JAHHBIX (ONEpaTUBHAs MaMATh KOMIIbIOTEpa, KECTKUH U TBEPAOTEIIbHBIN
JIMICK, TTOCTOSTHHAS TAMATh CMapT(OHA) U CKOPOCTH JIOCTYTIA JJISl Pa3IMYHBIX BUIOB HOCUTEIICH.

TexHrKa 0€30NIaCHOCTH | MpaBuiia pabOThI HA KOMITBIOTEPE.

IIporpamMmmbl 1 1aHHBIE

[IporpamMuoe oOecreueHne KommbloTepa. llpukiamHoe mnporpaMMHOe oOecredeHue.
CucremHoe mnporpamMMmHoe obecneueHue. Cucremsl nporpammupoBanus. [IpaBoBas oxpana
nporpaMM M JaHHBIX. becniatHele W yclloBHO-OecruiaTHele mporpammbl.  CBoOOJIHOE
nporpaMMHoOe oOecrieueHue.

@aiinsl 1 manku (katanoru). ITpuniunsl noctpoenus ¢aitnoBeix cucrem. [lomHoe mms
¢aitna (manku). Ilyte kx ¢aitny (manke). PabGora ¢ ¢aiinmaMu W Karajmoramu cCpeacTBaMu
OTEepaIl[MOHHOM CHUCTEMBI: CO3/IJaHUE, KOTTUPOBaHUE, IEpEMELICHNE, IEPEUMEHOBAaHUE U yAalleHUuE
¢ainoB u manok (karanoro). Tumbl QaitioB. CpoiicTBa (ailioB. XapakTepHble pa3Mephl
(aitoB pa3INYHBIX TUIOB (CTpaHHUIA TEKCTA, JIEKTPOHHAs KHUra, ¢pororpadus, 3aich MECHHU,
BUJICOKJIUI, TIOJHOMETPaKHbIN (uibM). ApxuBauus AaHHbIX. lcmonb3oBaHHME MpOrpaMM-
apxuBatopoB. Paiinosblit MeHemkep. [louck ¢aiinos cpeacTBamMu onepallioOHHON CUCTEMBI.

KomnproTepHbsle BUPYCHl U APYyTH€ BPEAOHOCHBIE ITporpaMMebl. [Iporpammel 1S 3aliuTsl
OT BUPYCOB.

KomnbrorepHsbie ceTn

OO0benuHeHne KommbioTepoB B ceTb. Cerh HWHTepHer. Beb-crpanuiia, BeO-caidT.
Crpykrypa ampecoB BebO-pecypcoB. bpaysep. Ilouckossie cuctemsl. [lonck wHboOpMamuu mo
KIIIOYEBBIM cJlIoBaM U 1O u300paxkeHuto. JlocroBepHOCTh HHGOpMaLWU, MOJyYEHHOW U3
WNHTrepHera.

CoBpeMeHHbIE CEPBUCHI MHTEPHET-KOMMYHUKALIUH.

CereBoii 3TUKeT, 0a30Bble HOPMBI MH()OPMAIMOHHOW 3THKM M MpaBa Npu padboTe B
Wntepnere. Ctpateruu 6e3omnacHoro noseaeHus B utepHere.

Teopernyeckne 0CHOBbI MHPOPMATHKH

HNudpopmanus u uHGOPMALHOHHBIE NPOLECCHI

Nudopmarnyst — 01HO U3 OCHOBHBIX MOHSATHN COBPEMEHHOM HAYKH.



NHpopmanus Kak CBENCHMs, NpPEJHA3HAYCHHbIE [UIS BOCIPUATHS YEJIOBEKOM, U
uHpopManus KaK JaHHbIE, KOTOPhIE MOTYT ObITh 00pa00TaHbl aBTOMAaTH3UPOBAHHOMN CUCTEMOIA.

JMCKpETHOCTh JaHHBIX. BO3MOXHOCTD ONMUCAHUSI HENPEPHIBHBIX OOBEKTOB U MPOIIECCOB C
MIOMOUIbIO AUCKPETHBIX JAHHBIX.

WNudopmanroHHbIe IPOLECCH] — MPOLIECCHI, CB3aHHBIE C XPAaHEHUEM, TPEO0Opa30BaHUEM U
nepeaayei JaHHbIX.

IIpencraBiienne uHpopManun

CumBon. Andaut. MomHocts andaBura. Pa3zHooOpasue s3bIKOB H  al(haBUTOB.
EcrectBenHble U (opManbHble s3bIKH. AJ(AaBUT TEKCTOB Ha PYCCKOM s3bIKe. JIBOMUHBII
andasut. KonnyecTBo BCEBO3MOXKHBIX CIIOB (KOJOBBIX KOMOMHALWI) (PUKCUPOBAHHOM JUIMHBI B
nBouyHoM andasure. IIpeoOpazoBanme moboro andaButa K JgBoWyHOMY. KommdecTBo
Pa3IMYHBIX CJIOB (PMKCHPOBAHHOM JJIMHBI B aj(aBUTE ONPeIeIEHHON MOIITHOCTH.

KoaupoBanue cvMBOJIOB OJHOTO aindaBUTa C IOMOIIBIO KOJOBBIX CJIOB B JpyroM
aspaBuTe, KOAOBas TAOINLA, IEKOIUPOBAHHE.

JBonunbiii kon. IlpencraBieHue NaHHBIX B KOMIBIOTEpE KaK TEKCTOB B JIBOUYHOM
andasure.

NudpopmaunonHbiii 00bEM JaHHBIX. buUT — MHHHMManbHas eQUHMIA KOJIMYECTBA
UHPOpPMALUK — IBOMYHBIA pa3psan. EnuHunbl m3mepenuss nHGOpMaMOHHOTO 00bEMa TaHHBIX.
But, OaiiT, knimobaiiT, MerabaiT, rurabair.

CxopocTb nepesayu JaHHbIX. EMUHUIBI CKOPOCTH NEpeIayu 1aHHbIX.

KoaupoBanue texcroB. PaBHomepHblii koa. HepaBHomephsbiii koa. KomupoBka ASCII.
Bocemubutasie konupoBku. [lonsarue o komupoBkax UNICODE. [/lekoaupoBanue cooOmIeHui ¢
UCIIOJIb30BAaHUEM PAaBHOMEPHOTO U HEpaBHOMEpPHOTro Koa. MHpopmannoHHelil 00bEM TEKCTA.

Hckaxxenue nHdopMaIuy npu nepeaaye.

OOmiee mnpencraBieHue O LUGPOBOM MPEACTABICHUN ayAMOBU3YabHBIX M JIPYTHX
HENPEPBIBHBIX TAHHBIX.

KomupoBanue 1nBera. llsetoBbie Moxenu. Mogens RGB. I'my6una koaupoBaHws.
[Tanmutpa.

PactpoBoe u  BekTOpHOE  mpexacraBieHue — uzoOpaxeHuil. Ilukcenb.  OueHka
MH(}OPMaLIMOHHOTO 00BbEMA rpapuecKUX JAHHBIX Ul paCTPOBOTO N300paKEHUSI.

Koauposanue 3Byka. PaszpsnHocTs 1 yactoTa 3anucu. KoandecTBo kaHaJIOB 3aIluCH.

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

HNupopmanoHHbIe TEXHOJIOTHH

TekcToBBIC JOKYMEHTBI

TekcToBbIE TOKYMEHTHI U UX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHula, ab3all, cTpoka, CJIOBO,
CHUMBOJ).

TexkcToBBIN MpolleccOp — MHCTPYMEHT CO3/aHUs, peAaKTHUpOBaHUS U (OpMaTHUPOBAHUS
tekcToB. [IpaBunma HabGopa Tekcta. PemaktupoBanue Texcra. CpoiictBa cumBojioB. Llpudrt.
Tunsl mpudToB (pyOsieHble, ¢ 3aceykamMy, MOHOUIMpPHUHHBIE). [lomyXupHOE M KypCHBHOE
Hauepranue. CBoiicTBa ab3ameB: TpaHMIbI, a03alHBI OTCTYI, HWHTEPBaj, BbIpaBHUBAHHE.
[Tapamertps! cTpanunbl. CTuaeBoe popMaTUpOBaHUE.

CtpykTypupoBanue HH(GOpMalUK C MOMOIIBIO CHUCKOB W Tabmui. MHOTOypoBHEBBIE
cnucku. JlobaBneHue TabnuL B TEKCTOBBIE IOKYMEHTBHI.



BcraBka m300pakeHHl B TEKCTOBBIE JOKYMEHTHI. OOTeKaHHEe H300paKEHUUM TEKCTOM.
BxiroueHne B TEKCTOBBINA JOKYMEHT Auarpamm, (popmys, HyMepaluu CTPaHUIl, KOJIOHTHTYIIOB,
CCBUIOK U IPYTUX 3JIEMEHTOB.

ITpoBepka npaBonucanusi. PacctanoBka nepeHocos. ['onocoBoii BBox Tekcta. OnTuueckoe
pacnio3HaBaHue tekcra. KommbrorepHslii nepeBoa. Mcnosb3oBanue cepBucoB MHTepHera miist
00paboOTKHU TEKCTA.

Komnbrorepuasi rpadpuxa

3HaKOMCTBO ¢ TpaduyecKUMH penakropamu. PactpoBbie pucynku. Mcnonb3oBaHue
rpaduuecKux NPUMUTUBOB.

Omnepanyu  pelakTUpOBaHHUS Trpa@UYEcCKUX OOBEKTOB, B TOM YHUCIE IUPPOBBIX
dororpaduii: mM3MeHeHHE pa3zMepa, OOpe3ka, MOBOPOT, OTpakeHHe, pabora ¢ oObxacTIMU
(BLIETIEHUE, KOMTUPOBAHUE, 3aIMBKA IIBETOM ), KOPPEKIIUS LIBETA, APKOCTU U KOHTPACTHOCTH.

Bekropuass rpaduka. Co3mgaHne BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMH CPEICTBAMU
TEKCTOBOTO TMpoIleccopa WM JAPYrux mnporpamm (mpuiiokeHuit). JloOaBieHHe BEKTOPHBIX
PUCYHKOB B IOKYMEHTHI.

MyJsbTHMe M HbIE Pe3eHTALNU

[TonroroBka MyIbTUMEAUUHBIX mpe3eHTanui. Cnaia. JloOGaBienue Ha crnaiiy Tekcra U
n3o0paxxkeHuil. Pabora ¢ HECKOIBKUMH CIIaliIaMU.

JobaBiienne Ha ciaiij] ay IMOBU3YaJIbHBIX IAHHBIX. AHUMAIUS. [ UIepCChUIKY.

8 KJIACC

Teoperndyeckne 0CHOBbI HH(POPMATHKH

CucreMbl CUMCIEHUS

Heno3umnuonHnele W MO3UIMOHHBIE CUCTeMBbl cuucienus. Andasur. OcHOBaHUE.
Pa3BépuyTas ¢dopma 3ammcu uucia. [lepeBoa B JAECITHUUHYIO CHUCTEMY YHWCEN, 3alHCAHHBIX B
JIPYTUX CUCTEMaX CUUCIICHUSI.

PumMckas cucrema cunciaeHus.

JBonunasi cucrtema cuucieHus. IlepeBoa menbix uucen B mpegenax oT 0 mo 1024 B
JNBOMYHYIO CHCTEMY cuucieHus. BoceMepuuHas cuctema cuucienus. IlepeBox uucen wu3
BOCHMEPUYHON CHCTEMBI B IBOMYHYIO U JECATHUHYIO CUCTeMbI U oOpatHo. [llecTHannaTepuynas
cucreMa cuucieHus. llepeBojy uwncen W3 IIECTHAALUATEPUYHOM CHUCTEMBI B JIBOUYHYIO,
BOCHBMEPUYHYIO U JIECITHYHYIO CHCTEMBI U 00paTHO.

ApudmeTndeckue onepanuu B IBOUYHON CUCTEME CUUCTICHUS.

JJIeMeHTBhI MaTEMATHYECKOMH JJOrMKHU

Jlormyeckne BbICKa3biBaHUs. JIOTMYeCKHE 3HAYEHUsI BBICKA3bIBAaHWW. DJEMEHTApHBIE M
COCTaBHBIC BBICKa3bIBaHUA. Jlormueckue omepanuu: «uw» (KOHBIOHKIMS, JIOTHUYECKOE
YMHOXXEHHE), «UIN» (IU3IBIOHKIUSA, JOTHYECKOE CIIOKEHHUE), «HEe» (JIOTMUECKOe OTpPUIIAHHE).
[Ipuopurer nornyeckux onepaunii. OnpeaeneHne ICTHHHOCTH COCTaBHOTO BBICKA3bIBAHMSI, €CIIN
M3BECTHBI 3HAYEHUsI HICTUHHOCTU BXO/ISLIUX B HETO 3JIEMEHTAPHBIX BhICKa3biBaHUU. Jlornueckue
BbIpaxkeHus. [IpaBuna 3amuicu JIOTWUYECKUX BhIpakeHuid. [locTpoeHue TaOIUI] HUCTUHHOCTH
JIOTUYECKUX BBIPAKEHUM.

Jlornueckwue 3eMeHThl. 3HAKOMCTBO € JJOTHYECKUMH OCHOBAMH KOMITBIOTEpA.

AJITOPUTMBI M IPOrPaMMUPOBaHK e



HcnosHuTEIM ¥ AITOPUTMBI. AJITOPUTMUYECKHE KOHCTPYKIIUH

[Tonsitue anroputma. McnonHuTenu ajaropuTMoB. AJITOPUTM Kak IUIAH YIPaBJICHUS
UCIIOJTHUTEIIEM.

CgoiictBa anroputma. CrocoObl 3amucu anroputMma (CIOBECHBIH, B BHJE OJIOK-CXEMBI,
porpaMma).

AJIropuTMHUYECKHE KOHCTPYKIMHU. KOHCTpyKIHS «cieaoBaHue». JIMHEHHBIA alrOpUTM.
OrpaHM4eHHOCTh JIMHEHHBIX aJIrOPUTMOB: HEBO3MOXKHOCTh IIPELYCMOTPETh 3aBUCHUMOCTH
MIOCJIEIOBATEIbHOCTH BBINOJIHAEMBIX I€HCTBUI OT UCXOJIHBIX JTaHHBIX.

KoHcTpyKius «BeTBIIeHHEY: MOJIHAS U HeroyHas (GopMbl. BolnoHEeHNEe U HEBBINOIHEHNE
ycI10BUs (MICTUHHOCTb U JIOKHOCTb BbICKa3bIBaHUs). [IpocThie U cocTaBHbIE yCIIOBUS.

KoHCTpyKLIHSl «ITOBTOPEHMS»: LMKIBI C 3aJaHHBIM YHUCIOM IOBTOPEHUMH, C YCIOBUEM
BBITNIOJIHEHMS, C IEPEMEHHOM LIMKJIA.

Pa3pabotka ayi1 popManbHOrO MCIONHUTENS AIrOpUTMa, IPUBOIAIIETO K TpeOyeMomy
pe3ynbTaTy MNpU KOHKPETHBIX HUCXOAHBIX JaHHBIX. Pa3paboTka HECIOXKHBIX aJrOpPUTMOB C
UCIIOJIb30BAaHUEM IIMKJIOB M BETBICHUN MMl yIpaBieHUs (OpMaIbHBIMU HCIOIHHUTEISMH,
TakumMu Kak PoGor, Yepemamka, UepTé&xHuk. BrionHeHune alropuTMOB BPYYHYHO MU Ha
KoMmmbroTepe. CHHTaKCHUECKUE U JIorThueckue omuoku. OTKa3bl.

S3bIK NpOorpaMMupOBaHUs

S3pik  mporpammupoBanus  (Python, C++, [Ilackams, Java, C#, IlxonbHbIii
AnropurMuyeckuit S3bIK).

Cucrema nporpaMMHUpPOBaHUs: PEIAKTOP TEKCTa IPOrpaMM, TPAHCIIATOP, OTIATUHUK.

Ilepemennas: tum, ums, 3HaueHue. Llenplie, BelleCTBEHHbIE U CUMBOJIBHBIEC IEPEMEHHBIE.

Omnepatop mnpucBauBaHUs. ApHU(PMETHUYECKHE BBIPAKEHUS M TMOPSAJOK HUX BBIYHCICHUS.
Onepanuy ¢ 1eNbIMU YUCIIaMU: LETOYUCIEHHOE JEIEHNE, OCTATOK OT JEICHUS.

BerBnenus. CocraBHbIE YCIOBUS (3alMCh JOTMUYECKUX BBIPRKEHUI Ha M3y4aeMOM SI3bIKE
nporpaMMmupoBanus). HaxoxxeHne MUHMMyMa U MakCUMyMa U3 JIBYX, TPEX U YETBIPEX UUCEIL.
Pemenue kBagpaTHOro ypaBHEHHMsI, UMEIOIIETO BEIIECTBEHHbIE KOPHHU.

Jlnanorosast oTJIaJjka MporpaMm: MOILIAroBO€ BBIMOJIHEHHE, TPOCMOTp 3HAYEHUN BEJINYMH,
OTJIaJI0YHBIN BBIBOJI, BBIOOpP TOUKH OCTAHOBA.

[Mukn ¢ ycnoBuem. Anroput™m EBkiuaa nis Haxox/AeHHUsS HanOOJIbIIEro OOIIETo AeIUTeNs
JIBYX HaTypaJIbHBIX uuces. Pa3OueHne 3amucy HaTypajgbHOTO YMCIAa B MO3UIIMOHHON CHCTEME C
OCHOBAaHMEM, MEHBIIIUM WK paBHBIM 10, Ha OTAETbHBIE HUDPHI.

[Tuks ¢ nepeMeHHOW. AITOPUTMBI POBEPKH JAETUMOCTH OJHOTO LIEJIOT0 YHcia Ha IpYyroe,
IIPOBEPKU HATYpaJIbHOTO YHCIAa HAa IPOCTOTY.

OOpaboTka  CHUMBOJBHBIX  JaHHbIX. CHUMBOJIbHBIE  (CTPOKOBBIE)  IEpEMEHHbIE.
[TocumBonbHas oOpaboTka crpok. Iloacdyér wacTOThl TOSBIEHHS CHUMBOJA B CTpPOKE.
Berpoennbie pynkunu s o0paboTKu CTPOK.

AHaJu3 aJIrOPUTMOB

OmnpezneneHne BO3MOXKHBIX pe3yJIbTaToB pabOThl alropuTMa MpH JAaHHOM MHOXECTBE
BXOJHBIX JAHHBIX, ONPEACICHUE BO3MOJKHBIX BXOJHBIX AAHHBIX, MPUBOJALIMX K JTAHHOMY
pe3yJIbTary.
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Hudposas rpaMOTHOCTH

I'nob6anbHas cerb UHTEpHET M cTpaTerun 06e30NacHOro MoBeeHus B Hell

['mobanpHas cets WHreprer. IP-agpeca y3moB. CereBoe XpaHEHWE MAaHHBIX. MeETOIBI
WHAUBUAYAIBHOTO M KOJUIEKTUBHOIO pa3MelleHus: HoBoil undopmauuu B Mutepuete. bonbiiue
JaHHbIE (MIHTEPHET-JaHHbIE, B YACTHOCTHU JaHHbBIE COLUATBHBIX CETEH).

[Tonsitue 06 nHPOpMaTMOHHOIN O€30MacHOCTU. YTPO3bl HHOOPMAITMOHHONW 0€301TacCHOCTH
npu pabore B IIOOAJIBHON CeTH M METOAbl MpoTuBojeiicTBus uM. IlpaBuia Oe3omacHoit
ayreHTH(uKanuu. 3amuTta JauYHOW uWHpopmauuu B MHrephere. besomacHeie cTpaTeruu
nosenenus B WUurepuere. [IpenynpexaeHne BOBICUEHHS B JECTPYKTUBHBIE M KPUMHUHAJIbHBIC
(bopMBI ceTeBoi aKTUBHOCTH (KHMOEpOYIUIMHT, (GUILIUHT U Ipyrue GopMbl).

Pabora B uH(OpMAaLIlHOHHOM NPOCTPAHCTBE

Buner nestenbHocTH B VIHTEpHETE, MHTEPHET-CEPBHUCHI: KOMMYHUKAIIMOHHBIE CEPBUCHI
(moutoBasi cmyx0a, BHIEO-KOH(EpEHI-CBS3b U JApYyTue), CHPaBOYHBIE CIYKObI (KapThl,
pacnucaHus U IPyrue), MOUCKOBBIE CIIYkKObI, CITy>KObI OOHOBIIEHUS! TPOTPAMMHOT0 OOeCcTieueHus
u gapyrue ciayxObl. CepBUCH ToCyAapCTBEHHBIX Yyciayr. OOnauHble XpaHHUIWIIA JaHHBIX.
CpenctBa cOBMECTHOU pa3pabOTKu JOKyMEHTOB (oHyaiiH-0¢uCHl). [Iporpammuaoe obecrieueHue
Kak BeO-CepBUC: OHJIAWHOBBIE TEKCTOBBIE W TpaUuecKue pPEIaKTOphl, Cpedbl pa3paboOTKh
IPOrPaMM.

Teopernueckne 0ocHOBbI HHPOPMATHKHU

MopenupoBaHnue Kak MeTO/l O3HAHUS

Mogens. 3agauu, pemiaeMble ¢ MOMOIIBI0 MojaenaupoBaHus. Knaccudukanum monenei.
Martepuanbuble (HaTypHble) U HH(pOpMaNMOHHBIE MojenH. HempepbiBHBIE U TUCKPETHBIE
monenu. Mmuranmonnele Mmopenu. Mrposele mozpenu. OIleHKa aJleKBaTHOCTH  MOJIENU
MOJIEIUPyEeMOMY OOBEKTY U LIEISIM MOJIETUPOBAHUS.

Ta6muunbie monenu. Tabnuia kak MpeICTaBICHUE OTHOIICHHUS.

basel nannbix. OT00p B TaOIUIE CTPOK, YIAOBIECTBOPSIONINX 33ITAHHOMY YCIIOBHIO.

['pad. Bepmuna, pedbpo, myts. OpueHTHPOBAHHBIE U HEOPUEHTUPOBAaHHBIC rpadbl. [nnHa
(Bec) pebpa. Becomas matpuna rpaga. [QnuHa nytu Mmexnay BepmuHamu rpada. Ilomck
ONTUMAaNBHOTO MyTH B rpade. HavanbHas BeprnHa (MCTOYHUK) M KOHEYHAs BEpIIMHA (CTOK) B
OpPUEHTHPOBAaHHOM rpade. BolunciaeHne koiauuecTBa MyTeH B HANPABICHHOM AalMKJINYECKOM
rpage.

HepeBo. Kopenb, BepmmHa (y3en), JIucT, pebpo (ayra) aepeBa. Bricota nepesa.
[Tonnepeso. Ilpumeps! ucnons3oBanus AepeBbeB. [lepeGop BapraHTOB ¢ MOMOIIBIO JIepeBa.

[ToHsiTHE MaTeMaTHYECKOM MOJENTW. 3aJayu, peulaeMble C MOMOIIBI0 MaTEMATHYECKOrO
(KOMIIbIOTEPHOT0) MojenupoBaHus. OTiIMUne MaTeMaTH4YeCKONH MOJENN OT HAaTYpHON MOJENU U
OT CJIOBECHOTO (JINTEpaTypHOT0) OMUCAHUS 0OBEKTA.

Oranbl  KOMIBIOTEPHOTO  MOJICIMPOBAaHUS:  IOCTAaHOBKA  33Ja4yHM,  IOCTPOCHHUE
MaTeMaTHYeCKOM  MoJenu, TMporpaMMHas — pealu3alus, TEeCTUPOBAaHUE, IPOBEACHUE
KOMIIBIOTEPHOIO SKCIIEPUMEHTA, aHAIIU3 €r0 PE3YyJIbTaTOB, YTOUYHEHUE MOJIEIIH.

AJITOPUTMBI U MPOrPAMMHPOBAHHE

Pa3paboTka anropuTMoB ¥ NpOrpaMm



Pa3Ouenue 3amaun Ha monzazaun. CocTaBlieHHWE aJIrOPUTMOB U MPOTpamMMm €
UCIIOJIb30BAaHUEM BETBJICHHUM, LMKJIOB M BCIIOMOTAaTEJIbHBIX AJITOPUTMOB IS YHIPaBICHUS
ucrnonHuTeneM PoOOT M ApyruMH MCIIONHUTEISIMH, TaKUMU Kak Yepemamika, YepT&XHUK U
JIPYTUMU.

Tabnuunple BenmuuuHbl (MaccuBbl). OmHOMepHBIE MaccuBBL. COCTaBICHHE W OTJIAJKa
pOrpaMM, peaiu3yrolIuX THUIIOBBIE allTOPUTMbI 0OPaOOTKH OJTHOMEPHBIX YHCIOBBIX MacCHUBOB,
Ha OJHOM M3 s3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java, C#, IlxonbHbIid
AnroputMuyeckuil  SI3bIK): 3allOJIHEHHWE YHCIOBOIO MAacCHBA CIy4aHBIMM YWCIAMH, B
COOTBETCTBUU € (HOpMYIJION WM MyTEM BBOJAA YKCEN, HAXOXKICHHE CyMMbI 3JIEMEHTOB MacCHUBa,
JUHEMHBIA TIOMCK 3aJaHHOIO 3HAY€HUs B MAacCHBE, IMOACYET DSJIEMEHTOB MAacCHBa,
YAOBJIETBOPSIOIIMX 33JaHHOMY YCJIOBHMIO, HaX0)KJIEHUE MHUHUMAIBHOIO (MaKCHMAalIbHOIO)
anieMeHTa MaccuBa. COpTUpOBKA MacCHBa.

OO0paboTka TOTOKAa  JaHHBIX:  BBIYMCICHHE  KOJUYECTBA, CYMMBI,  CPEIHEro

apuMeTUYECcKOro, MUHHUMAaJIBHOTO u MaKCUMaJIbHOTO 3HAYEHUS 3JIEMEHTOB
MIOCJIEI0BATEIbHOCTH, YAOBIETBOPSIOIINX 33JTaHHOMY YCJIOBUIO.
Yupasiaenue

VYnpasnenue. Curnan. OOpatHas cBs3b. [lonydyeHue curtaiaoB oT HUGPOBBIX JAaTUUKOB
(xacaHusl, pacCTOsIHUSA, CBETA, 3ByKa U Jipyroro). [Ipumepsl ucronb3oBaHus IpUHIUIIA 0OpaTHOM
CBSA3M B CHUCTEMax YIPaBJICHHUS TEXHUYECKHMMH YCTPOWCTBaMHU C IOMOILIBIO JATYUKOB, B TOM
Yrcie B POOOTOTEXHUKE.

[Ipumeppl  poOOTH3UPOBAHHBIX CUCTEM  (cHCT€Ma  YNpaBICHUS  JBI)KEHHEM B
TPAHCIIOPTHOM CHUCTEME, CBapO4yHas JMHUS aBTO3aBOJA, ABTOMATU3MPOBAaHHOE YIIPABJICHUE
OTOIUIEHMEM [OMa, aBTOHOMHAs CUCTEMa YIPaBJICHHs TPAHCIOPTHBIM CPEICTBOM M JIPYrHe
CUCTEMBI).

HNupopmanoHHbIe TEXHOJTOTHH

DJIEKTPOHHbIE Ta0THIbI

[Tonsitue 00 SMEKTPOHHBIX TaONHUIAX. THIBI JaHHBIX B SYEHKAX SJEKTPOHHOM TaOJIUIIBI.
PenaxtupoBanue u popmarupoBanue tabnui. BerpoeHHble PyHKIMM ISl TOMCKA MaKCUMYyMa,
MUHUMYMa, CYMMbl U cpefHero apugmerndeckoro. CopTUpOBKa JaHHBIX B BBIIECICHHOM
nuana3zone. Iloctpoenune amarpamm  (TUCTOTpamMma, KpyroBas JAMarpaMma, TOYedHas
nuarpamma). BeiGop tumna nuarpamMmel.

[TpeoGpa3zoBanue Gpopmy npu konupoBaHuu. OTHOCUTEIbHAS, AOCOMIOTHAS U CMEIIaHHAas
aapecarus.

VYciioBHBIE BBIUMCIIEHUS B 3JIEKTPOHHBIX Tabnuax. CyMMHpPOBAaHUE U MOACYET 3HAUCHHIH,
OTBEUAIOLIUX 3aJaHHOMY YycioBuiO. OOpaboTka OO0JbIIMX HAOOpPOB JaHHBIX. YucieHHOE
MOJIEJTMPOBAHHUE B 3JIEKTPOHHBIX TaOIUIIAX.

HNHpopManoHHbIE TEXHOJIOTHHM B COBPEMEHHOM 0011ecTBe

Ponp MHQOpPMAIMOHHBIX TEXHOJOTHM B Pa3BUTUM SKOHOMHMKH MUpA, CTPAaHbI, PETHOHA.
OTKpbITBIE 00pa30BaTEIbHbBIE PECYPCHI.

[Tpodeccun, cBsa3aHHble C WHPOPMATUKOH M HMHPOPMALMOHHBIMU TEXHOJIOTHUSMHU: BeO-
JU3aitHep, MporpaMMUCT, pa3padOTUUK MOOMIIBHBIX MPHIIOKEHHUH, TECTUPOBIIUK, apXUTEKTOP
IPOTPaMMHOT0 00ecreueH s, CHeIUAIHCT 110 aHATU3Y JAHHBIX, CHCTEMHBINH aIMUHUCTPATOD.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
NH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBHIETI'O OBPA30OBAHUA

W3ydyenne mHPOPMATHKKA HA ypPOBHE OCHOBHOTO O0IIero oOpa3oBaHHS HAIPABICHO Ha
JOCTUXKCHUC O6y‘-IaIOIJ_[I/IMI/ICSI JIMYHOCTHBIX, MCETAIPCAMCTHBIX W MNPCAMCTHBIX PC3YyJIbTATOB
OCBOEHHUS COJIEpKaHusl yueOHOro MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3yibTaThl HMMEIOT HAMNpaBICHHOCTh HA pELIEHUE 3a/Jad BOCIUTAHMS,
Pa3BUTHUA U COLUATU3AIMN 00YUYAIOIINXCS CPEICTBAMU YUYEOHOT 0 IIpeaMeTa.

B pesynbraTe m3ydeHus WHPOPMATHKHA Ha YPOBHE OCHOBHOI'O OOIIEro OOpa3oBaHUS Y
oOyuJaromerocst OyayT c(hopMUPOBAHBI CIISAYIONINE JIMYHOCTHBIC PE3YJIbTAThI B YACTH:

1) naTpHOTHYECKOT0 BOCTIUTAHUS:

LIEHHOCTHOE OTHOIIEHUE K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEIUIO, TTOHUMaHue 3HaueHus WHOPMATUKU KaK HayKd B JKU3HH COBPEMEHHOTO OOIIECTBa,
BJIaJICHUE JIOCTOBEPHOU MH(pOpMaIUeil 0 MepeloBbIX MUPOBBIX U OTEYECTBEHHBIX JOCTHKEHUSIX
B oOnactu WHMOPMATUKH U UHGOPMAIIMOHHBIX TEXHOJIOTHM, 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HaHUAX O HUPOBOI TpaHCHOPMAIIUU COBPEMEHHOTO OOIIECTRA;

2) TIyXOBHO-HPaBCTBEHHOT0 BOCITUTAHUSI:

opueHTauus Ha MOPAJIBbHBIC HCHHOCTU W HOPMBI B CUTyallUAX HPABCTBCHHOI'O BI)I60pa,
TOTOBHOCTH OILICHUBATH CBOE MOBEACHHUEC U IIOCTYIIKHU, @ TAKKC IMOBCACHUC WU IMOCTYIKHU APYIUX
J'IIO[[GIZ C IMO3WIUKU HPABCTBCHHBLIX W IIPABOBBIX HOPM C y‘-IéTOM OCO3HaHUuA HOCJICIICTBI/Iﬁ
MOCTYIIKOB, aKTUBHOE HEMPUSITHE aCOLIMATIBHBIX MIOCTYNKOB, B TOM uucie B UHTepHeTe;

3) rpa:kIaHCKOr0 BOCIIUTAHMSA:

MPEJICTABICHHE O COIMMAIBHBIX HOpMax M MpaBHJIAX MEXKJIMYHOCTHBIX OTHOIICHUN B
KOJJIEKTHUBE, B TOM YHCJIE B COLUATBHBIX COOOIIECTBAaX, COOMIOACHNUE MTPaBMJI 0€30MacHOCTH, B
TOM YHCJI€ HABBIKOB 0€30MacHOr0 MOBEACHUS B MHTEPHET-CPe/le, TOTOBHOCTh K Pa3HOOOPa3HOU
COBMECTHOU ACATCIIBHOCTH TIPpW BBINTOJIHCHUHN y‘-IC6HI>IX, IIO3HABAaTCJIbBHBIX 3aaa4d, CO3JaHUU
y4€OHBIX MPOEKTOB, CTPEMJICHHE K B3aUMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B IMpOIEcCE€ ATOU
yq€6HOI\/JI JACATCIIBHOCTH, TOTOBHOCTH OLICHHUBATh CBOE MOBEACHHUEC U IMOCTYIIKHU CBOUX TOBapI/IHIeﬁ
C IMO3UIIUMH HPAaBCTBECHHBIX U IPABOBBIX HOPM C y‘{éTOM OCO3HaHUsA HOCHC}ICTBI/Iﬁ IMMOCTYIIKOB;

4) neHHOCTel HAYYHOI0 O3HAHMSA

c(OpMHUPOBAHHOCTh ~ MHPOBO33PEHUECKHUX  MpeAcTaBleHud 00  uHbopmanuu,
WH(GOPMAIIMOHHBIX ~ TpolleccaX W HMH(QOPMAIMOHHBIX TEXHOJOTHUSAX, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH W OOIIECTBEHHOM MPAKTUKU U COCTABISIONINX 0a30BYIO
OCHOBY ISl HOHMMaHUs CYIIIHOCTH HAy4YHON KAPTUHBI MUPA;

WHTEpEeC K OOYYEHHWIO M TO3HAHMIO, JTHOO03HATEIHLHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
€caM000pa30BaHNI0, 0CO3HAHHOMY BEIOOPY HANPaBICHHOCTH U YPOBHS OOYYCHHS B JTAIBHEHUIIIEM;

OBJIAACHHUEC OCHOBHBIMH HAaBBIKAMU HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTH, YCTAaHOBKa Ha
OCMBICIICHHE ONBITAa, HAONIOIEHUH, TOCTYNKOB U CTPEMJICHHE COBEPIICHCTBOBATH IyTH
JOCTHIKEHUS MHIMBUYaTbHOTO U KOJUIEKTUBHOTO OJIarOMoyyus;

c(OpMUPOBAHHOCTh ~ MH(POPMAIIMOHHON  KyIbTypbl, B TOM YHCJIE€  HAaBBIKOB
CaMOCTOSITENIbHOM PabOTHI ¢ Y4EOHBIMHU TEKCTAMU, CIIPABOYHOM JINTEPATYpOH, pa3HOOOpa3HBIMU
cpeacTBaMu I/IH(i)OpMaHI/IOHHI)IX TeXHOHOFHﬁ, a TaKXC YMCHHSA CaMOCTOATCIBHO ONPCACIATH
e CBOETO OOy4YeHHs, CTaBUTh W (POPMYIHMpPOBaTH [JIsi ceOs HOBBIC 3ajaud B yuébe u
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M03HABATEJIbHON JI€SITEIbHOCTH, pPa3BHUBAaTh MOTHBBI W HWHTEPECHl CBOEH MO3HABATEIbHOU
JIeSATCIIEHOCTH;

5) dpopmupoBanusi KyJbTypbl 310POBbS:

OCO3HAHUE LIEHHOCTHU >KM3HU, OTBETCTBEHHOE OTHOIICHUE K CBOEMY 3/I0POBBIO, YCTaHOBKA
Ha 3J0pOBBI 00pa3 KM3HU, B TOM YHCJIEC W 3a CYET OCBOCHHUS M COONIOJCHHUS TpeOOBaHUI
0e30macHOM IKCILTyaTaluy CPeACTB HHOOPMAITMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH;

6) TPy10BOr0 BOCIUTAHMS:

HWHTEPEC K MPAKTUYECKOMY H3y4eHHIO TTpodeccuii u Tpyna B chepax npodeccuoHaaIbHOM
JESATEILHOCTH, CBS3aHHBIX C HWH(MOPMATHKOH, MPOTpaMMHUpPOBAHHEM W HHGOPMAIIMOHHBIMU
TCXHOJIIOI'UsIMU, OCHOBAaHHBIMH Ha AJOCTHUXKCHHUAX HayKI/I I/IH(bOpMaTI/IKI/I nu Hay‘-IHO-TeXHI/I‘-IeCKOI‘O
nporpecca;

OCO3HAHHBII BBIOOpP W TOCTPOCHUE WHAMBHUIYAJIbHOH TPACKTOpPUU OOpa30BaHHUS U
JKN3HCHHBIX IIJIAHOB C y‘-IéTOM JIMYHbIX U O6HIGCTB€HHI)IX I/IHTepeCOB 158 HOTpe6HOCTCﬁ;

7) IKOJIOrH4eCKOro BOCIIUTAHMS:

OCO3HaHHE II00ATBHOTO XapakTepa SKOJOTHUYECKUX MPOOJIeM U IMyTeH UX PElIeHUs, B TOM
qrclie ¢ y4€TOM BO3MOKHOCTEH MH()OPMALIMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA;

8) amanranum oOyyamomerocsi K H3MEHSIOIIMMCH YCJIOBHSIM COLHUAJIBHON M
NPUPOIHOMH Cpelbl:

OCBOCHME OOYYAIONIMMHUCA COIMAJIBHOTO OMbITa, OCHOBHBIX COIIMAJIBHBIX POJIEH,
COOTBETCTBYIOIIUX BEIYyIIEH JEATSIBHOCTH BO3pacTa, HOPM U TMPaBWI OOIICCTBEHHOTO
noBeIeHUs, (OpM COMATBHON KU3HU B TPYIIAX U COOOIIECTBAX, B TOM YHCIIE CYIIECTBYIOIINX
B BUPTYaJIbHOM IPOCTPAHCTBE.

METAIIPEJIMETHBIE PE3YJIbTATBI

MeTaHpeI{MeTHHe pPE3yJbTaTbl OCBOCHUA IMPOIpaMMBI 110 I/IH(I)OpMaTI/IKe OTpaXxaroT
OBJIaACHUC YHUBCPCAJIIbHBIMU yLIe6HBIMI/I JIECTBUSAMU — IIO3HAaBaTCJIIbHBIMHU,
KOMMYHHKAaTHUBHBIMU, PETYJIATHUBHBIMU.

Ilo3naBaTe/ibHBbIE YHHBeEPCAJbHbIE YUeOHbIE 1eHCTBUS

ba3zoBble JJoruueckue aAeMcTBUsA:

YMEHHE OINpeAeNsaTh TMOHITHUs, CO3/1aBaTh O00O0OIEHUs, YCTaHABIWBATh aHAJOTHH,
KJIaCCU(UIIUPOBATh, CAMOCTOSITEILHO BBIOMPATh OCHOBAHHS U KPUTEPUH JUIsS KIacCHU(pUKAIUY,
YCTaHABJIMBATh IMPUUYMHHO-CIIEICTBEHHBIE CBS3M, CTPOUTH JIOTUYECKUE PACCYXKIAECHUS, HENaTh
YMO3aKII0YeHNs (MHAYKTUBHBIE, IEAYKTUBHBIE U 110 AHAJIOTUH) U BBHIBOJIBI;

yMeHI/Ie co3aaBarh, HpI/IMeHSITB 158 Hp606paSOBI)IBaTI) 3HAKH U CHUMBOIJIbI, MOACIIN U CXEMbI
JJISL peHIeHI/ISI y‘I@6HHX U IIO3HABAaTCJIbHBIX 3aJ1a4,

CaMOCTOSITENIbHO BBIOMpATh CMOCO0 pemieHus y4eOHOW 3a7aun (CpaBHUBATH HECKOJIBKO
BApUMAHTOB PEIICHUS, BHIOMPATh HaubOoONee TMOAXOMAIIUNH C YYETOM CaMOCTOSITEIIBHO
BBIJICTICHHBIX KPUTEPHUER).

ba3zoBble ucciiegoBaTebCcKue JeHCTBHUA:

dbopMynupoBaTh BOMPOCHL, (UKCUPYIOIIHUE PAa3PbIB MEKIY PEATbHBIM M IKEIaTeIbHBIM
COCTOSTHUEM CHUTYyaIllH, 00BEKTa, 1 CAMOCTOSATEIHHO YCTAHABITUBATH UICKOMOE U JIAHHOE;

OLICHMBAaTh Ha MPUMEHHMOCTb U JOCTOBEPHOCTH HHGOPMAIMIO, MOIYYEHHYIO B XOJI€
HCCIICIOBAHUS;
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IPOTHO3UPOBATh BO3MOJKHOE JajbHEHIlee pa3BUTHE IPOLECCOB, COOBITUH M HX
MOCJIECTBHSI B AaHAJTOTMYHBIX MM CXOJHBIX CUTYalUsIX, @ TAK)KE BBIIBUTATH MPENOI0KEHUS 00
UX Pa3BUTHUU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

Paborta ¢ nnopmanmeii:

BBIABIIATH J€UIUT MHPOPMAIIUMH, JAHHBIX, HECOOXOIUMBIX Ul PELICHUS TMOCTABICHHOMN
3ajiauy;

OPUMEHATh pa3jInYHble METObl, MHCTPYMEHThl M 3alpochl HpHU IOUCKE M OTOOpe
UHPOpPMALIMK WM JAHHBIX M3 MCTOYHUKOB C Y4ETOM MPEUIOKEHHON yuyeOHOM 3amauu u
3aJJaHHBIX KPUTEPUEB;

BBIOMpATh, AHATU3UPOBATh, CHCTEMATU3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

CaMOCTOSITENIFHO BBIOMpAaTh ONTUMAIBHYIO (OpPMY TpeACTaBICHUs HUHPOPMALUU U
WITIOCTPUPOBATH PeIlacMble 33a49i HECJIOXKHBIMU CXEMaMH, TUarpaMMaMu, WHOW TpaduKoil u
UX KOMOUHAIMSIMU;

OLIEHUBATh HAJEKHOCTh MHPOPMALMU IO KPUTEPHSM, MPEUIOKEHHBIM YUUTENIEM WU
c(OpMYIMPOBAHHBIM CaMOCTOSTEINIBHO;

3¢ (}EeKTUBHO 3alIOMUHATh U CUCTEMAaTU3UPOBATH HH(POPMALIHUIO.

KoMMyHUKaTHBHBIE YHHBePCcAIbHbIE YUeOHbI€ TeHCTBHUS

Oomenue:

COITIOCTAaBJIATH CBOH CY)KIICHI/ISI C CY)KIIGHI/ISIMI/I I[p}’FPIX y‘-IaCTHI/IKOB Jauajora,
00OHapYKUBaTh Pa3IMYKE U CXOJCTBO TO3HIINH;

nyOJMYHO  TPEACTABIATH  PE3YNbTAaThl  BBIMOJHEHHOTO  OMbITa  (9KCIIEPUMEHTA,
HCCJIETOBAHMSI, IPOEKTA);

CaMOCTOSITENIbHO BBIOMpATh (QopMaT BBICTYIUICHHS C YYETOM 3a/Jay MPE3CHTAlUU U
0COOCHHOCTEH ayJJUTOPHH U B COOTBETCTBUHU C HUM COCTABJIATH YCTHBIE U MMMCHbMEHHBIE TEKCTHI C
HUCITIOJIB30OBAHUEM I/IJ'IJ'IIOCTpaTI/IBHI)IX MaTepI/IaJ'[OB.

CoBMecTHAas 1eSITEILHOCTD (COTPYAHHUYECTBO):

MOHMMATh M UCHOJIb30BaTh MPEUMYLIECTBA KOMaHAHON W MHAUBUAYaIbHOW pabOThI Ipu
pelIeHNH KOHKPETHON POo0OJIeMbl, B TOM YHUCJIE€ IPU CO3JaHUN UH(POPMALIMOHHOTO MPOJIyKTa;

NPUHUMATH II€JIb COBMECTHON HMH(OpPMAlMOHHOU AeATeTbHOCTH Mo cOopy, 0OpaboTke,
nepenaue, Gpopmanuzanuu UHGOpPMAIMK, KOJUIEKTUBHO CTPOUTH ACHCTBHS MO €€ JOCTHKEHHIO:
pacmpeaensTh POiH, JOTOBAPUBATHCS, 00OCYKIATh MPOIIECC U Pe3yIbTAT COBMECTHON pabOTHI;

BBITIOJHATH CBOIO 4YacTh paboThl ¢ WH(popmanuei win WHGOPMAIMOHHBIM MPOIYKTOM,
JIOCTUTAs] Ka4eCTBEHHOTO Pe3yJIbTaTa 10 CBOEMY HAINPABJICHHUIO W KOOPAWHHUPYS CBOW JICHCTBUS
C )IpyrI/IMI/I YJICHAaMH KOMaH/IbI,

OILICHMBATh Ka4e€CTBO CBOETO BKJIaJa B OOLIMIl MHPOPMAIIMOHHBIN IPOAYKT 110 KPUTEPUM,
CaMOCTOSITENIbHO CPOPMYJTUPOBAHHBIM YYaCTHUKAMU B3aMOJICICTBUS;

CpaBHHBATh PE3yJbTAaThl C HCXOJHOM 3aJauell W BKJIAJ KaXJOTO YjeHa KOMaHIbl B
JOCTHKEHUE PE3yJIbTaTOB, Pa3AeNsATh CPepy OTBETCTBEHHOCTH M MPOSBIATH TOTOBHOCTh K
MPEIOCTABICHUIO OTUETA Tepe TPYIIION.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranu3amnus:
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BBISIBJISATh B JKU3HEHHBIX U YUEOHBIX CUTYaLMSAX IPOOIEMBbl, TPEOYIOIINE PELICHNUS;

OpUEHTUPOBATbCA B PA3IMUHBIX NOJAXOJAaX K MPUHATUIO PELIEHUN (MHIMBUIYaJbHOE
IPUHSITHE PELLICHUN, IPUHATHE PELICHU B TPYIIIE);

CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM peEIIeHUs 3afauu (WIA €ro 4acTb), BBIOMpaTh
crnoco0 pemeHus Yy4eOHOW 3amaud ¢ Y4ETOM HMMEIOIIUXCA PECypcoB U COOCTBEHHBIX
BO3MO>KHOCTEH, apryMEHTUPOBATh NIpeJlaracMble BApUAHThI PEILICHUN;

COCTaBJIATh IUIAH JeHCTBUH (IUIaH pealu3allid HAaMEYEHHOI'o aJrOpUTMa pPEeLICHHs),
KOPPEKTHPOBATH MPEUIOKEHHBIN aIrOPUTM C YYETOM IOJTYUYEHUsI HOBBIX 3HAHUH 00 U3yyaeMoM
00BEKTE;

JienaTh BBIOOP B YCIOBHUSIX MPOTUBOPEUMBON MHPOpPMALUU U OpaTh OTBETCTBEHHOCTDH 32
peleHue.

CamokoHTpoJIb (peduiexcus):

BJIAJIETh CIIOCOOAMHU CAaMOKOHTPOJISL, CAMOMOTHBAIIMH U pe(IICKCHH;

JlaBaTh OLIEHKY CUTYallMy U NIPEAJIararh IjiaH €€ N3MEHEHU;

YUHUTBIBATb KOHTEKCT M MNPEABUACTH TPYIHOCTH, KOTOpPBIE MOTYT BO3HUKHYTb IIpU
peleHny yuyeOHOM 3ajauu, aJanTuPOBaTh PEIIEHUE K MEHSIOIINUMCS 00CTOSTEIbCTBAM;

OOBSICHATh NPUYMHBI JOCTHXKEHHsS (HEIOCTHXKEHHUs) pe3yJbTaToB HH(GOPMAIIMOHHON
NeSITeIbHOCTH, J1aBaTh OIICHKY INPHOOPETEHHOMY ONBITY, YMETh HaXOJIWTh IO3UTHBHOE B
IIPOM3OIIEAIIEH CUTYALUH;

BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, H3MEHUBIIMXCS
CUTYallUi, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKILUX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LIEIU U YCIOBUSIM.

IMOLMOHATbHBIA HHTE/VICKT:

CTaBUTh ce0s1 Ha MECTO JIPYroro 4ejaoBeKa, IOHMMAaTh MOTUBBI U HAMEPEHUS JIPYToro.

IIpunsTHE ce0s1 M APYrux:

OCO3HaBaTh HEBO3MO)KHOCTb KOHTPOJHMPOBATh BCE BOKPYT AAXKE B YCIOBHSX OTKPBITOIO
Joctyna K JitoObIM 00béMaM HHPOpMaIUK.

INPEAMETHBIE PE3YJIBTATHI

K koH1y o0y4enus B 7 kj1acce y o0yyaroierocst OyyT c(opMUpOBaHbI CIETyIOIUE YMEHUS:

HOSACHATh HAa MPUMEPAX CMBICT MOHATHH «MH(pOpMaIus», «MH(OPMAIMOHHBIHN MpoLeccy,
«obpaboTka nH(pOpMALIMNY», «XpaHEHUE HHPOPMALIUNY, «TIepeaada HHPOpMaIum»;

KOJMPOBaTh M JIEKOJUPOBATh COOOIIEHHS IO 3aJaHHBIM MpaBUIIaM, JEMOHCTPUPOBATH
NOHMMaHWE OCHOBHBIX TIPUHIIMIIOB KOJMPOBAaHWS HWH(POPMAIMK PA3IUIHON  MPHUPOJIBI
(TekcToBOil, rpaduueckon, ayamo);

CpaBHUBATh JJIMHBI COOOIICHWH, 3alMCaHHBIX B Pa3IMYHBIX al(aBUTaX, ONEPUPOBATH
€IMHUIIAMH U3MEPEHUsT HH)OPMAITMOHHOTO 00BhEMa M CKOPOCTH TIepeaayy TaHHBIX;

OLICHUBATh M CpPaBHUBATh pa3Mepbl TEKCTOBBIX, TpapHUueCKUX, 3BYKOBBIX (HaillloB U
BUzc0(ailnos;

NPUBOJUTH TNPHUMEPHl COBPEMEHHBIX YCTPOICTB XpaHEHHs M mepedayd WH(OpMaluy,
CpaBHUBATh UX KOJMUYECTBEHHBIE XapAKTEPUCTUKH;

BBIJICJIATH OCHOBHBIE ATAITbl B HICTOPUH M TIOHMMATh TEHICHIIMH Pa3BUTHS KOMITBIOTEPOB U
MIPOrpaMMHOTO 00€CTICUCHHSI;
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Nojay4yaTb M  HUCHOJb30BaTh HH(MOPMAIMIO O XapaKTePUCTUKAX MEpPCOHAIbHOIO
KOMITBIOTEpPA U €r0 OCHOBHBIX 3JIeMEHTaXx (IpOoIeccop, ONepaTUBHAS MaMATh, JOJTOBPEMEHHAsS
namsTh, yCTPOICTBA BBO/Ia-BhIBO/IA);

COOTHOCHTD XapaKTEPUCTUKH KOMIIBIOTEPA € 33a4aMHt, PEIIaeMbIMU C €0 TOMOIIBIO;

OpPUEHTHPOBATHCS B HEPAPXMUECKON CTPYKType (PailsioBOil CUCTEMBI (3aHChIBATH TOJTHOE
uMsa ¢aiina (katayiora), myTh K (ailry (kKatajory) Mo HMMEIOUIEMYyCs OINHUCAaHHI0 (aiIoBOn
CTPYKTYpPbI HEKOTOPOTI'O MH(POPMALMOHHOTO HOCUTEIS);

pabotath ¢ (ailloBOM CHCTEMOM MEPCOHATBHOIO KOMIIBIOTEpA C HCHOJIb30BAHUEM
rpagpuyeckoro  uHTepdeiica, a  HMMEHHO:  CO3/aBaTh, KOIHMpPOBaTh, IepeMellaTh,
NEPEUMEHOBBIBATH, YJIAIATh U apPXUBUPOBATH (hailyibl U KaTaJOTH, UCIIOIB30BATh AHTUBUPYCHYIO
poTrpamMMmy;

NpPEACTaBIATh  PE3yJbTaThl CBOCW JACATENBHOCTH B  BHAE CTPYKTYPHPOBAHHBIX
WITIOCTPUPOBAHHBIX JTOKYMEHTOB, MYJIbTHMEIMHHBIX MPE3EHTALINH;

uckatb HH(popmamuio B MHTepHere (B TOM 4wMcie, IO KIIOYEBBIM CJIOBaM, I10
U300paKeHHI0 ), KPUTUYECKH OTHOCUThCS K HaJIEHHOM MH(OpMaIK, 0CO3HABasi ONAaCHOCTh JJIs
JUYHOCTH UM 0OLIecTBa paclpoCTpaHEHHs BPEJOHOCHOM uHpOpMauuu, B TOM 4YHCIE
9KCTPEMHUCTCKOIO ¥ TEPPOPUCTUYECKOTO XapaKTepa;

IIOHMMATb CTPYKTYPY aJIpeECOB BEO-pECypCOB;

HCTIOJIF30BaTh COBPEMEHHBIEC CEPBUCH HHTEPHET-KOMMYHHUKAIIAH;

coOmonath  TpeOoBaHHMS ~ 0€30MAaCHONW  OSKCIUTyaTalldd  TEXHHUYECKUX  CPEJICTB
MH(POPMALMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUH, COONIOIATh CETEBOM ATHKET, 0a30BbIC
HOPMbI HTH(POPMALMOHHON 3TUKH U IIpaBa MpH padoTe ¢ MPUIOKEHUSIMH Ha JTIOOBIX yCTpOHCTBAaX
u B MIHTepHeTe, BEIOUpaTh Oe30MacHble CTpAaTeTuH MTOBEICHHS B CETH;

OPUMEHATh METObl MPOGMIAKTUKYA HETaTUBHOTO BIMSHUS CPEACTB MH(MOPMAIIMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH Ha 30POBbE MOJIb30BATENS.

K xoniy o0yuenus B 8 kiiacce y o0ydaromierocst 0y1yT coOpMHUpPOBAHEI CIICTYIONTUE YMEHHUS:

MOSICHSTh HA TPUMEpax pa3Indusl MEXAy IMO3WIHOHHBIMA W HETO3HIIMOHHBIMU
CHUCTEMaMH CUUCIICHUS;

3alUChIBaTh U CpaBHHUBATh 1enble yncia oT 0 mo 1024 B pasnuyHBIX MO3UITMOHHBIX
CUCTeMax CUUCIeHHs (C OCHOBaHUAMHU 2, 8, 16), BHIMOIHATH apuMETHUECKHUE OTepaIii HaJ
HHUMH;

PacKpbIBaTh CMBICI TOHATHUN «BBICKA3bIBAHUEY, «JIOTHYECKAsl OMepaIusy, «JIOTHYECKOe
BBIPAXKECHHEY;

3aMACHIBATh JIOTHYECKHUE BBIPAKEHUS C WCIOJB30BAHUEM JIU3BIOHKIINH, KOHBIOHKIIHA U
OTPHUIAHUS, OIPEICIATh HCTHHHOCTh JIOTHYCCKUX BBIPAKECHUH, €CITU W3BECTHBI 3HAUCHUS
WUCTUHHOCTH BXOJSIIUX B HErO MEPEMEHHBIX, CTPOUTH TAOIUIIBI UCTHHHOCTH JUTS JIOTHYCCKHX
BBIPAKEHMI;

PacKphIBaTh CMBICT TOHATUN «HUCIOIHUTENbY», «AITOPUTMY», «IIpOrpamMMmay, MOHUMAas
pasHUIly MEXAY YIOTPeOIeHHEeM dTUX TEPMUHOB B OOBIIEHHOW peur U B UHPOPMATHKE;

OTMKCHIBATh AITOPUTM PEIICHUS 3aJa4 Pa3IUYHBIMU CIOCOOAMH, B TOM YHCIE B BHIE
OJIOK-CXEMBEI;
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COCTABJISITh, BBINMOJHATH, BPYYHYIO M Ha KOMIIBIOTEPE HECIOXXHBIC aJITOPUTMBI C
WCIIOJIb30BAHUEM BETBIICHUN W IIUKJIOB IS YNPABJICHUS UCIOTHUTEISIMU, TaKUMH Kak Po0or,
Yepenamka, YepTéKHUK;

UCIIOJIb30BaTh KOHCTAHTHI M TMEPEMEHHBIC PA3IMYHBIX THIOB (YHCIIOBBIX, JIOTUYECKHX,
CUMBOJIBHBIX ), a TAK)KE COJIEPIKAIINE UX BBIPAKEHHUS, UCTIOIB30BaTh OMEPaTOp MPUCBAUBAHUS;

HCITOJIB30BAaTh MPHU pa3pabOTKe MPOrpaMM JIOTUUECKHUE 3HAYCHUS, ONIEPAIIMH U BBIPAKCHUS
C HUMH;

aHAJM3UPOBATH MPE/JIOKECHHBIE aJITOPUTMBI, B TOM YHCIIC ONPEALIISITh, KAKUE Pe3yJIbTaThl
BO3MOYKHBI TIPH 33ITaHHOM MHOYKECTBE MCXOJIHBIX 3HAYCHUH;

CO3/1aBaTh W OTJAXKHUBATh MPOrPaMMBbI HA OJTHOM U3 SI3BIKOB MporpammupoBanus (Python,
C++, Ilackane, Java, C#, LllkonbHbIH ANrOpUTMHYECKUN SI3BIK), peaii3yIONIMEe HECIOKHbIC
AMTOPUTMBI 00pabOTKM YMCIOBBIX JAHHBIX C HCIIOJIB30BAHMEM IIUKIOB W BETBJICHUU, B TOM
YHUClIe peATH3yIOIINe IMPOBEPKY JEIMMOCTH OJHOTO IIeJIOT0 4YHCiIa Ha JPyroe, MPOBEPKY
HATYpaJIbHOTO YKCIIa Ha IPOCTOTY, BhIAEICHUS HU(P U3 HATYPAIBLHOTO YHUCIIA.

K koH1y o0yuyenus B 9 kjacce y odyuaromnierocst OyayT copMUPOBaHbI CIEAYIOLUIUE YMEHUS:
pa30uBaTh 3a7aud Ha TOJ33Ja4M, COCTABISAThH, BBHINOIHITH BPYUYHYIO U Ha KOMIIBIOTEpPE
HECJIO)KHBIE aJTOPUTMbI C MCIIOJIb30BAHUEM BETBJICHMM, LMKJIOB M BCIOMOIraTeJIbHBIX
QITOPUTMOB JUTSI YIIPABJICHUS UCTIOIIHUTEISIMH, TAKUMH Kak Po6oT, Uepenarika, YepTéxXHUK;

COCTABIIATh M OTJIAKUBATh MPOTPAMMBI, PEATH3YIONINE THIIOBBIE aJTOPUTMBI 00pabOTKH
YHCJIOBBIX IOCJIEI0BAaTENIbHOCTEN WIIM OJIHOMEPHBIX YHMCIOBBIX MACCUBOB (IIOMCK MaKCUMYMOB,
MUHUMYMOB, CYMMBI WM KOJIMYECTBA SJEMEHTOB C 33JaHHBIMU CBOWCTBAMH) Ha OJHOM H3
sa36IKOB nporpammupoBanus (Python, C++, ITackans, Java, C#, IlIkonbHbII ANTOpUTMHYECKUIA
S3bIK);

PacKpbIBaTh CMBICI TOHATHH «MOJEIbY», «MOJAEIUPOBAHUEY», ONPEIEIATh BUJIBI MOJEIEH,
OLIEHUBATh aJIEKBAaTHOCTb MOJIEJIN MOJIETUPYEMOMY OOBEKTY U LIEISIM MOJICIMPOBAHUS;

MCIIOJIb30BaTh Tpadbl U IEPEBbs IS MOJEIMPOBAHUS CHCTEM CETEBOM U HepapXU4ecKOn
CTPYKTYpbl, HAXOUTh KpaTyaiuii nyTsb B rpade;

BbIOMpaTh CHOCOO MPEACTaBICHUS JAHHBIX B COOTBETCTBMM C IIOCTaBJICHHOHN 3ajaueit
(Tabnuibl, CXeMbl, TpauKH, TUarpaMMbl) C UCIIOJIB30BAHUEM COOTBETCTBYIOLIUX MPOTPAMMHBIX
CpeacTB 00pabOTKHU TaHHBIX;

UCIIONIb30BaTh dJICKTPOHHBIE TaONHIBI Jisi 0o0paOOTKM, aHanmW3a W BHU3yalU3allUud
YHCIOBBIX JIaHHBIX, B TOM YHCJIE C BBIACICHUEM aHana3oHa TaOJIUIBl U YIOPSI0YMBAHHUEM
(COPTHPOBKOIA) €ro 1€MEHTOB;

co3daBaTb W TPUMEHATh B DJIEKTPOHHBIX TalOiuIax ¢GopMysbl JUisl pacué€ToB C
UCIIOJIb30BAaHUEM BCTPOCHHBIX apU(PMETHUYEeCKUX (QYHKIHUN (CyMMHUpOBaHME U TMOJCYET
3HAYEHWI, OTBEYAlOIIUMX 3a/JlaHHOMY YCJIOBHIO, CpelHee apuMeTHyecKkoe, IMOHCK
MaKCUMaJIbHOTO W MHUHUMAJIBHOTO 3HA4YeHHs), aOCOTIOTHOW, OTHOCHTEIIPHOW, CMEIIaHHOU
ajzpecalum;

UCIIONIb30BaTh DJJEKTPOHHBIC TAOMHIIBI IS YUCIEHHOTO MOJETHPOBAHUS B IMPOCTHIX
3a/1ayax U3 pa3HbIX MPEIMETHBIX 00JacTel;

UCIIOJIb30BaTh COBPEMEHHBIE WHTEPHET-CEPBUCHI (B TOM YHCIE KOMMYHHUKAI[HOHHBIE
CEpBHCHI, OOJAYHbIE XPAHWJIUIIA JAHHBIX, OHJIAMH-MPOrpaMMbl (TEKCTOBBIE M rpaduueckue
PEAKTOPHI, Cpeibl pa3pabOTKH)) B y4eOHOM M MOBCETHEBHOM JIEATEILHOCTH;
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NPUBOJIUTH MNPHUMEPHl HCIOIB30BaHUS T'eOMH(OPMALMOHHBIX CEPBHUCOB, CEPBHCOB
rOCYIapCTBEHHBIX YCIyT, 00pa3oBaTelbHBIX CEPBUCOB MHTEpHETA B yueOHOW M MOBCEAHEBHOMN
JIeSATEIbHOCTH;

UCIIOJIB30BaTh paA3JIMYHbIE CPEICTBA 3alUTBl OT BPEIOHOCHOIO IIPOrPAMMHOIO
o0ecrieyeHus, 3alIMIIaTh MEPCOHATBFHYI0 HH()OPMAIMIO OT HECAHKIIMOHUPOBAHHOTO JIOCTYIA U
€ro IMOCHEACTBHI (pasriamieHusi, MOJIMEHBI, YyTpaThl JaHHBIX) C Y4ETOM OCHOBHBIX
TEXHOJIOTMYECKUX U COIMAIbHO-IICUXOJIOTMYECKUX ACIEKTOB HMCIOJIb30BaHUsl ceTu MHTepHeT
(cereBass aHOHMMHOCTb, IIU(POBOI cjel, ayTeHTHYHOCTh CYOBEKTOB M PECYpPCOB, OMACHOCTb
BPEIOHOCHOT'O KO/Ia);

pacro3HaBaTh TIOMBITKM W TMPEAYNPEKIATh BOBJICUCHHE Ce0S W OKPYKAIIUX B
JECTPYKTUBHBIC U KPUMHUHAJIbHBIC (POPMBI CETEBOW aKTUBHOCTH (B TOM 4HCIe KHUOEpOYyIJIHHT,
¢bumumHr).

16



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne o/ Kontpoabnbsie IlpakTuueckue
NMpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThbI padoThI
pecypcbl
Pa3nea 1. [lu¢gpoBasi rpaMoOTHOCTH
11 Komnbsrorep — yHuBepcaibHOE yCTPOUCTBO ) bubnnorexa [JOK
’ 00pabOTKH JaHHBIX https://m.edsoo.ru/7{41646¢
1.2 [Iporpammel 1 faHHBIE 4 brbmmorexa [OK
' POrp A https://m.edsoo.ru/7f41646e
1.3 KomnerorepHseie cetn 2 brbmmorexa [OK
' P https://m.edsoo.ru/7f41646e
Htoro no paznemny 8
Pa3nea 2. Teopernueckue 0CHOBbI HH(POPMATHKH
21 Nudopmanus u nuapopMamoHHbIe ) bubmmnoreka HOK
’ MIPOIIECCHI https://m.edsoo.ru/7f41646¢
bu6mmoteka IIOK
2.2 IT 9
PEACTABIICHHE HHpOpMALHH https://m.edsoo.ru/7f41646e
Hroro no paszneny 11
Pa3nen 3. UndopmannoHHbIe TEXHOJIOTHHN
3.1 TekcToBbIE JOKYMEHTHI 6 1 bubmorexa LIOK
' HIOKY https://m.edsoo.ru/7f41646e
but6mmoreka [IOK
2 K 4
3 OMITBIOTEPHAs TpaduKa https://m.edsoo.ru/7f41646e
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bu6nmmoreka [IOK
https://m.edsoo.ru/7141646¢

33 MynbTUMeAuHHbBIE TPE3EHTALUN 3
Hroro no pazgeny 13
Pe3epBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 34
[TPOT'PAMME
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8 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne i/m P Kourposbnbie IIpakTHyeckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsl
Pa3nea 1. Teopernueckue 0CHOBbI HH(POPMATHKH
1.1 CucreMbl CUYUCTICHUS 6 1 bubmmorexa OK
' https://m.edsoo.ru/7f418516
bu6 OK
1.2 DJIeMEHTHI MaTEMATUYECKOMN JIOTUKU 6 1 hgsz,I:I;I/(r)rTl.e;jscIi).ru 7418516
Hroro no pazneny 12
Pa3jien 2. AroputMbl ¥ IPOrpaMMHUpOBaHKe
Hcnonnutenu n alropuTMsl. bubnnoreka [JOK
2.1 10 1
AJTOpUTMUYECKUE KOHCTPYKIIUU https://m.edsoo.ru/7f418516
bu6mmoreka [IOK
2.2 Aa
SRl POTPANIMHPOBAHIA ? https://m.edsoo.ru/7f418516
)3 AHAMI3 AIro o ) bubmuorexa [JOK
. HAJIA3 AJITOPUTMOB
P https://m.edsoo.ru/7f418516
Hroro no pazneny 21
PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

[TPOT'PAMME
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9 KJIACC

KonuyectBo yacos DJIEeKTPOHHbBIE
HaumeHnoBaHue pa3jesioB M TeM nuppoBbIe
Ne i/m P Konrpoabnbsie IIpakTHyeckue (upp )
NpOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsbl
Pa3nea 1. [lu¢gpoBasi rpaMoTHOCTH
11 I'mo6anpHas ceth IHTEpHET M cTpaTeruun 3 bubmuorexa [JOK
’ 0€3011aCHOT0 IIOBEACHUS B HEH https://m.edsoo.ru/7f41a7d0
12 Pabora B nH(pOopMaImOHHOM 3 Bu6moteka [JOK
' MIPOCTPAHCTBE https://m.edsoo.ru/7f41a7d0
Htoro no paznemny 6
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
2.1 MopenupoBaHue KaKk METOJI TO3HAHMS 8 1 Bubmmorexa [OK
' AP A https://m.edsoo.ru/7f41a7d0
Hroro nio pazgeny 8
Pa3nes 3. AnropuT™Mbl M1 IpOrpaMMHpPOBaHue
bu6mmoteka IIOK
3.1 P 0 6 1
A3pabOTKA AIITOPHTMOB H HPOTPaMM https://m.edsoo.ru/7f41a7d0
bu6nmorexa LIOK
3.2 2
¥mpasetiie https://m.edsoo.ru/7f41a7d0
Uroro no pazgeny 8
Pa3nea 4. UndopMannoHHbIe TEXHOJIOTHH
bub6 OK
4.1 DNeKTPOHHBIE TaOIUIIBI 10 nommotexa L

https://m.edsoo.ru/7f41a7d0
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49 NudopManimoHHbIE TEXHOJIOTHHU B | bubnuorexa [JOK
’ COBPEMEHHOM OOIIECTBE https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 11
Pe3epBHOE Bpemst 1 ‘
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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MMPOBEPSIEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

7 KJIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
NpoBepsieMoro .
00pa30oBaTeJILHON MPOrPAMMbI OCHOBHOT'0O 00111€er0 00pa30BaHUs
pe3yJbTara

1 [To teme «l{udpoBasi r(paMOTHOCTHY

[ToscHAT, HA  TpuUMepax CMBICT  TOHATHH  «HH(POPMALUD),
1.1 «uH(OPMAITMOHHBIN TIPOIIECC, «0OpaboTKa HHPOPMALIUNY, «XPAHEHHE
uHpOpMaLUNY, «Iepeaada HHPOpMaILum»

12 [TpuBOIUTH PUMEPHI COBPEMEHHBIX YCTPOMCTB XPaHEHUS U Mepeaayu
' uH(pOpMaIlM1, CPABHUBATH UX KOJMYECTBEHHBIC XapaKTEPUCTHKU

[Tomyyate W HCHONB30BaTh HMH(POpPMALMIO O XapaKTEpPUCTUKAX
13 HEPCOHAIBHOIO KOMIBIOTEPA U €T0 OCHOBHBIX JIEMEHTaX (IpoLeccop,
' oIepaTuBHas IaMATh, JOJIOBPEMEHHAs IaMAThb, YCTPOMCTBa BBOJA-

BBIBOJIA)

1 4 COOTHOCI/ITB XapaKTepI/ICTI/IKI/I KOMHI)IOTepa C 3aJadaMu, peHIaeMI)IMI/I C
' €ro MOMOIIBIO

OpueHTHpPOBATbCA B HEPAPXUUECKOH CTpyKType (haillloBoi cHCTEMbI
L5 (3ammchIBaTh MONIHOE MM (aiina (kaTajora), myTh K (aiiiny (katamory)
' 0 HWMEIIIEMYCS ONUCAaHUI0 (DailIOBON CTPYKTYphl HEKOTOPOTO

MH(OPMALIOHHOT'O HOCUTEJS)

PaGoTtats c (ailioBoii cHCTEMON NEpPCOHAIBHOTO KOMIIBIOTEPA C
16 HCIIOJIb30BaHUEM rpaduueckoro uHrepdeiica: co3aBarh (KOMUPOBATH,

nepeMeniaTb, NepeuMeHOBbIBaTh, YIAISITh U apXUBUPOBATh (ailibl U
KaTaJoru, UCII0JIb30BaTh aHTUBUPYCHYIO POTrpamMmy)

Hckatb uHpopmarmio B VHTepHeTe (B TOM 4YHCIE MO KIIOYEBBIM
CJIOBaM, IO H300paK€HHI0), KPUTHUECKH OTHOCUTHCS K HalJEeHHOU

1.7 uH(pOpMallMK, OCO3HaBaThb OINACHOCTb JUISl JIMYHOCTH M 00IIecTBa
pacnpocTpaHeHUs] BpPEAOHOCHOM HH(pOpMalud, B TOM YHUCIE
HKCTPEMHUCTCKOTO U TEPPOPUCTUUECKOTO XapaKTepa

1.8 [ToHuMaTh CTPYKTYpY apecoB BeO-pecypcoB

1.9 Hcronbs30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKALMI

Cobmtonate TpeOoBaHMA O€30MAaCHOM SKCIUTyaTallud TEXHUYECKHX
cpeAcTB HMH(OPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTHIH,
1.10 coOiroaaTh CeTeBON 3TUKET, 0a30Bble HOPMbI HH(POPMAITMOHHON ITHUKU
U mpaBa mnpu paboTe ¢ MPUIOKEHUSIMH Ha JIIOOBIX yCTPOWCTBAaxX M B
WuTepHere, BBIOUpATh O€30MacHbIE CTPATETUU OBE/IEHUS B CETH

[TpumeHsTh MeTOABbl MPO(HUIAKTUKH HETaTUBHOTO BIHMSHHUS CPEICTB
MH(OPMALMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUH Ha 3/10pPOBbE
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IIOJIB30BATCIA

2 ITo Teme «TeopeTrueckue 0CHOBBI HH(DOPMATUKID

KomupoBaTeh ¥ AEKOIUPOBATH COOOINCHUS IO 3aJaHHBIM IPABUIIAM,
2.1 JIEMOHCTPUPOBATh TOHWMAHHE OCHOBHBIX MPUHIIMIIOB KOJIUPOBAHHUS
nH(popMaIUK pa3TuIHON MPUPOJIBI (TEKCTOBOM, IpaUiIecKoil, ayuo-)

CpaBHMBaTh JUIMHBI ~COOOIICHMI, 3aMUCAHHBIX B  Pa3JIMYHBIX
2.2 andaBuTax, ONEpPUPOBATH CAWHUIIAMUA H3MEPEHUS MH(POPMALUOHHOTO
00BbEMa U CKOPOCTH NE€peJauu JaHHBIX

OneHuBaTh W CpaBHUBATh pa3Mepbl TEKCTOBBIX, TIpadUUECKuX,

23 . .
3BYKOBBIX (paiijioB U BU€0(]aiiIoB
3 ITo Teme «MHpOpMALIMOHHBIE TEXHOJIOTUM
[IpencraBisiTh  pe3yibTaTbl  CBOEM  NEATEIBHOCTH B BHJE
3.1 CTPYKTYpHUPOBAHHBIX WJUTIOCTPUPOBAHHBIX JIOKYMEHTOB,
MYJIbTUMEAUNHBIX TPE3EHTALUN
8 KUIACC
Kon .
IIpoBepsiemble npeaMeTHBbIE pPe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJbTara
1 ITo Teme «TeopeTnueckue 0OCHOBBI HHOPMATUKH»
11 [TosicHsiTh Ha TpuUMepax pazauuus MEXIy MO3UIHMOHHBIMU U
' HEMO3UIMOHHBIMU CUCTEMAaMH CUUCIICHUS
3anuchiBaTh U CpaBHUBATH 1enble yuciaa oT 0 no 1024 B paznuuHbIX
1.2 MO3UIIMOHHBIX CHUCTEMax cuucieHusi (¢ ocHoBaHusimMu 2, 8, 16),
BBITNOJHATH apu(METHUYECKUE ONEepaLy Hajl HUMU
13 PackpeiBaThb  CMBICT  TOHSTHH  «BBICKA3bIBAHUE»,  «JIOTMYECKas
’ orepanus», «JIOTHYECKOE BBIPAKEHUE
3anuchIBaTh JIOTHYECKNE BBIPAXKEHUS C UCIIOIb30BAaHUEM TU3bIOHKINH,
KOHBIOHKIIMM W OTPULAHMS, OIPENEIATh HCTUHHOCTb JIOTUYECKUX
1.4 BBIPAXCHU, €CIM U3BECTHBI 3HAYEHUS] UICTUHHOCTH BXOJAIIUX B HETO
NEPEMEHHbIX, CTPOUTh TaOJMIBI HMCTUHHOCTH JUJISl  JIOTUYECKUX
BBIPAKECHUI
2 ITo Teme «ATOPUTMBI M IPOIPAMMHUPOBAHKE)
PackpblBaTh  CMBICII  TOHSTHM  «HMCHOJHUTEIbY»,  «AJITOPUTM»,
2.1 «TporpaMMa», TMOHHMMAasl Ppa3HUIy MEXAY YHOTpeOJeHUEM JTHX
TEPMHHOB B OOBIICHHOH pedr U B HH(OpMAaTHKe
59 OnuceiBaTh AITOPUTM PEIICHUS 3a/a4d Pa3TUYHBIMU CIIOCOOAMH, B
’ TOM YHCJI€ B BUJIE OJIOK-CXEMBI
CocTaBnsiTh, BBIOJHATH BPYYHYIO U Ha KOMIIBIOTEpE HECIOMKHBIE
23 ITOPUTMBI C UCIOJIb30BAHUEM BETBJICHMM U LIUKIIOB JJISl YIIPaBJICHUS

HUCIIOJIHUTCIIIMUA
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Hcmnonp30BaTh KOHCTAaHTBI M NEPpCMCHHBIC  PA3JIMYHBIX  THUIIOB
(LII/ICJ'IOBBIX, JJOT'NM4YCCKUX, CI/IMBOJ'IBHBIX), a TaKXe coAcpKalmue HX
BBIPpAXKCHU A, UCIIOJIB30BATh OIIEPATOP IIPpHCBAMBAHUA

2.5

2.6

2.7

Hcnonk3oBaTh Mpu pa3pabOTKe MpOrpaMM JIOTUYECKHUE 3HAYCHUS,
OTEpALMH U BBIPAKEHUS C HUMU

AHanu3upoBaTh NMPEJI0KEHHBIE aITOPUTMbI, B TOM YHUCJIE ONPEACIISTH,
Kakhe pe3yJbTaThl BO3MOXKHBI IPU 33JaHHOM MHOECTBE HCXOJHBIX
3HAYEeHUN

CoznmaBaTh M OTJ@XHMBATh NPOrpaMMbl Ha OJHOM M3  S3BIKOB
nporpammupoBanust (Python, C++, Ilackans, Java, C#, IlIkonabHbIii
AnroputMuyeckui  SI3bIK), peamu3yloule HECIOKHbIE aIrOpPUTMBbI
00pabOTKM YHUCIOBBIX JAHHBIX C HCIOJB30BAHUEM IHMKIOB U
BETBJICHUM, B TOM YHUCJIE PEATU3YIONMIUE MMPOBEPKY ACTUMOCTH OJIHOTO
LIEJIOT0 YKCJia Ha APYroe, MPOBEPKY HAaTypalbHOIO YMCIIa HA IPOCTOTY,
BBIJICTICHUS (P U3 HATYPAITBHOTO YHCIIa

Kon
NMpoBepPsIEMOro
pe3yJjbTara

1

9 KUIIACCA

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI

06pa3OBaTean0ﬁ nmporpaMmbl OCHOBHOI'O 001ero oﬁpasona}mﬂ

I[To teme «{udpoBasi rpaMOTHOCTHY

1.1

Hcnonp30BaTh COBpEMEHHBIE HMHTEPHET-CEPBUCHI (B TOM UHUCIE
KOMMYHHMKAI[MOHHbIE CEPBHUCHI, OOJIayHble XpaHWINLIA JaHHBIX,
OHJIAH-TIPOTpaMMbl (TEKCTOBbIE M TpapUUecKHe PeAaKTOPhl, CPEbl
pa3paboTKH) B y4eOHOH U MOBCEHEBHOM 1€ TETLHOCTH

1.2

1.3

[IpuBoauT,  TpPUMEpPHI  HMCIOJIB30BAaHUS  T'€OMH(POPMAIMOHHBIX
CEpBHCOB, CEPBUCOB T'OCYJapCTBEHHBIX YCIYT, 00pa30BaTElIbHbBIX
cepBucoB MHTepHeTa B yueOHOM M TOBCETHEBHOM I€ATEILHOCTH

Hcnonb3oBaTh pa3iavyHble CpPEACTBA 3alIUThl OT BPEIOHOCHOIO
MIPOrpaMMHOTO 00€CTIeUeHHUsI, 3aIUIIATh MEPCOHATHHYIO HH(OPMAITUIO
OT  HECAaHKIMOHHUPOBAHHOTO  JOCTylla H  €ro  IOCIEICTBUI
(pasrimameHusi, MOJMEHBI, YTpaTbl JaHHBIX) C YYETOM OCHOBHBIX
TEXHOJIOI'MYECKUX n COITMAJIBHO-IICUXOJIOTHYECKHX ACIIEKTOB
uCHonb30BaHusl cetT MHTepHeT (ceTeBas aHOHMMHOCTh, LHU(pPOBOH
Clell, AayTeHTUYHOCTh CYOBEKTOB M  pPEcypcoB,  OIACHOCTb
BPEJIOHOCHOTO KOJIa)

1.4

Pacmo3HaBaTh TOMBITKM ¥ TPEAYNpPEXkIaTh BOBICYCHHE CeOS W
OKpPY)KalOIINX B JIECTPYKTHBHBIE W KPHUMHUHAIBHBIE (OPMBI CETEBOM
AKTUBHOCTH (B TOM 4YHCIIe KHOEpOYIITHHT, (PUITHHT)

2.1

ITo Teme «TeopeTnueckre 0OCHOBbI THPOPMATUKI

PaCKpLIBaTL CMBICJI MOHATHUIH «MOICIIb, «MOJCIIMPOBAHUCH),

24



ONpeNeNsiTh BHUABl MOJENEH, OLEHUBATh AaJEKBAaTHOCTh MOJENU
MOJIETTUPYEMOMY OOBEKTY U IEJIIM MOJICTUPOBAHUS

2.2

Hcnonb30Bate rpadbl U AEpEBbs Ui MOACTHUPOBAHUS CHCTEM CETEBOM
U HepapXUUYeCcKOl CTPYKTYpbI, HAXOIUTh KpaT4ailIuii myTh B rpade

[To TemMe «ANTOPUTMBI ¥ IPOTPAMMHUPOBAHHUE)

3.1

Pa30OuBath 3amaun Ha MOJ3aa4l, COCTABIIATh, BBIIOJIHATh BPYUHYIO U
Ha KOMIIBIOTEpE HECJIOXKHBIE aIrOPUTMBI C  HCIOJIb30BAHUEM
BETBJICHU, LIUKJIOB M BCIIOMOI'aTEIbHBIX AJITOPUTMOB Ul YIIPABJICHUS
UCIIOJTHUTEIIAMU

3.2

CocTaBisiTh U OTJIAXUBaThb NPOTPaMMbl, PEATU3YIOLIME TUIIOBBIE
QITOPUTMBI  O0OpPa0OTKM  YMCIOBBIX  MOCJIEIOBATEIBHOCTEH  HIIH
OJIHOMEPHBIX YHMCIIOBBIX MacCHBOB (IIOMCK MaKCHMyMOB, MUHUMYMOB,
CyMMBI WJIM KOJMYECTBAa SJIEMEHTOB C 3aJaHHBIMU CBONCTBaMH) Ha
OJITHOM M3 s3bIKOB IporpammupoBanus (Python, C++, Ilackans, Java,
C#, lIkonbHbIi ANTOpUTMHYECKUN SI3BIK)

4.1

4.2

4.3

4.4

[To Teme «MHPOpPMAIIIOHHBIC TEXHOJIOTHI)

BeiOupars croco® mpencTaBieHHsl JaHHBIX B COOTBETCTBUHM  C
MOCTaBJICHHOW 3amadel (TaOJMIBI, CXEeMbl, TpadUKH, JUArpaMMBbI) C
UCIIOJIb30BAHUEM  COOTBETCTBYIOIIMX  IMPOTPAMMHBIX  CPEJIICTB
00paboTKM JaHHBIX

Hcnonb3oBaTh QJICKTPOHHBIC Ta6J'II/II_ILI JUIA 06pa6OTKI/I, aHaJli3a Hu
BU3yaJIM3allUM YHCJIOBBIX [JAHHBIX, B TOM 4YHCJIC C BBIACICHUCM
Juaria3oHa Ta6J'II/II_H>I U ynopaaodruBaHUEM (COpTHpOBKOﬁ) €ro
9JICMCHTOB

CoznaBaTh M TPUMEHATH B JJIEKTPOHHBIX Tabmuiax (GopMyIibl Ui
pacuéToB C MCIMOJB30BAHUEM BCTPOCHHBIX apHU(PMETHUECKUX (YHKITHIMA
(cymmupoBaHWE H TOACYET 3HAYEHUH, OTBEUYAIOIIUX 33JaHHOMY
YCIIOBUIO, cpeAHee apudmernyeckoe, TMOUCK MaKCUMAIbHOTO H
MHUHHUMAJIbHOTO 3Hau€HUs), aOCOMIOTHON, OTHOCUTEIILHON, CMEIIAaHHON
azpecaiu

Hcmons3oBaTh 3JIEKTPOHHBIE TaOIHIIBI JUTSt YHUCJIISHHOTO
MOJICTTMPOBAHUS B IPOCTHIX 33/1a4aX U3 Pa3HbIX MPEIMETHBIX o0acTeit
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Kon

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1.1

1.2

1.3

1.4

1.5

1.6

[{udposas rpaMOTHOCTD

KomneioTep — yHUBepcallbHOE BBIYUCIUTEIBHOE YCTPOMCTBO, paboTaroliee Mo
nporpamMmme. TuNbl KOMIBIOTEPOB: MEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHBIE
KOMIIBIOTEPBI,  CYNEepKOMIbIOTEepbl. MoOunbHble — ycTpoicTBa.  TexHuka
0€30I1aCHOCTH U TMpaBMIIa pabOThl HA KOMIIBIOTEpE

OcHoBHBIE KOMIIOHEHTHI KOMIIbIOTEpa W UX HasHaueHue. I[Iponeccop.
OnepatvBHAas W JIOJITOBpEMEHHas MaMATb. YCTpPOMCTBa BBOJA U BBIBOJA.
CeHCopHBII BBOJ, TaTYUKH MOOWJIBHBIX YCTPOMNCTB, CpEACTBA OMOMETPUUYECKOM
ayTeHTU(UKAINH

HcTtopust pa3BuTUS KOMIIBIOTEPOB M MporpammHoro obecrneuyeHus. IlokoneHus
KOMIIbIOTEPOB.  COBpEMEHHBbIE  TEHJIECHLMHM  Pa3BUTUS  KOMIIBIOTEPOB.
Cynepkomnbrotepsl. [lapannensusie Bbrunciienus. [lepcoHanbHbId KOMIIBIOTED.
[Ipoueccop # ero XapakTepUCTUKH (TaKTOBas YacTOTa, pPa3psAIHOCTB).
OnepatuBHas namsaTh. JloiroBpeMeHHass naMaThb. Y CTPOMCTBAa BBOAA U BBIBOJA.
O0bEM XpaHUMBIX JAHHBIX (OIEpaTUBHAsS MaMATh KOMIIbIOTEPA, KECTKUM TUCK U
TBEPAOTEJIbHBI HAKOIUTENb, IMOCTOSHHAs MaMsIThb CMapT@oHa) U CKOPOCTh
J0CTyTa JUIsl pa3IMYHbIX BUJIOB HOCUTENIEH

[IporpamMHoe  oOecrieueHne  KommbioTepa. [IpukiagHoe  mporpamMMHOE
o0ecrieueHue. CuctemHoe IpOrpaMMHOE obecrieyeHue. Cuctembl
nporpamMupoBanus. [IpaBoBas oxpaHa mporpamMM M JaHHBIX. becratHele u
YCIIOBHO-O€CIUIaTHBIE TTporpamMmbl. CBOOOIHOE MPOrpaMMHOE 00€CTICUeHHE
@aiinsl ¥ nanku (karanoru). Tumsl daiinoB. CpolicTBa (aiinoB. XapakTepHble
pasmepsl (paiiiioB pa3NUYHBIX TUIOB (CTpaHUIA TEKCTa, DJEKTPOHHAs KHMUTa,
dotorpadus, 3aMuch NECHU, BUACOKIIUII, TTOTHOMETPAXKHBINA (DUITHEM)

[Tpunuuner noctpoenust ¢ainoBbix cucreM. I[loaHoe wums ¢aiina (mankwy,
kartasiora). ITyTe k ¢aitny (nanke, katauory)

1.7

1.8

1.9

QaitnoBelil MeHemkep. PaboTa ¢ daiinamu u nmankamu (Katajgoramu): co3JaHUe,
KOIMPOBaHUE, MepeMelleHue, epeUMEHOBaHUE U yJaleHue (aillioB U mamok
(xaranoroB). [louck ¢aitinoB cpecTBaMu ONEPaIMOHHON CHCTEMBI

ApxuBanus JaHHBIX. Mcrionb3oBaHue POrpaMM-apXuBaTopoB

KoMnbrorepHble BUPYCHI U APYrHe BPEAOHOCHBIE MporpaMmsl. [Iporpammer s
3alllUThl OT BUPYCOB

1.10

O0beauHeHue KoMIbioTepoB B ceTh. CeTh MHTepHEeT. BeO-cTpanuiia, BeO-cailT.
Crpykrypa anpecoB BeO-pecypcoB. bpaysep. IlomckoBeie cuctemsbl. [lonck
uH(pOpMallMl TO KIIIOYEBBIM CJIOBaM M MO H300paxkeHuo. JlocToBepHOCTH
uH(popMaluu, noayyeHHon u3z Mutepuera

1.11

CoBpeMEHHbIE CEPBUCHI MHTEPHET-KOMMYHUKAIIANA
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1.12

CereBoii 3THKET, 6a30BbIe HOPMBI MH()OPMAITMOHHON STHKHU U MIpaBa MpH padoTe
B cetn MaTepHet. Ctparernu 6e3onacHoro noseneHus B iHTepHere

2.1

TeopeTnueckre OCHOBBI HHPOPMATHKU
Nudopmanys — 0JHO U3 OCHOBHBIX TOHITHI COBpeMeHHOM Hayku. MH(popmarus

KaK CBCACHUA, MPCAHA3HAYCHHBIC JIs1 BOCHPHUATHUA YCIOBCKOM, U I/IH(l)OpMaI_II/IH
KaK JaHHBIC, KOTOPbIC MOT'YT OBITE O6pa6OTaHBI aBTOMaTHSHpOBaHHOﬁ CHCTEMOH

2.2

I[I/ICerTHOCTb JaHHBIX. B0O3MOKXHOCTh ONHCaAHMS HCTIPCPBIBHBIX O0OBEKTOB U
IponecCoB C MOMOIBIKO AWCKPETHBIX JaHHBIX. I/IH(bOpMaHI/IOHHBIe IpouecCobl —
IIPONLECChI, CBA3aHHBIC C XPAHCHUEM, HpCO6p330BaHI/ICM n nepeﬂaqeﬁ JaHHBIX

23

CumBon. Andasur. MomHocts andasura. PazHooOpaszue s36IKOB U al(aBUTOB.
EcrectBennble u (opmanibHble S3bIKA. AN(aBUT TEKCTOB Ha PYCCKOM S3BIKE.
JBonunblil andasur. KonnuectBo BCEBO3MOXKHBIX CIIOB (KOIOBBIX KOMOWHAIIHI)
(GUKCUpOBaHHOW JUIMHBI B JBOMYHOM aidasute. IIpeoOpazoBanue mr000T0
anaBuTa K ABOMYHOMY. KonndecTBO pa3nuyHbIX CJIOB (PMKCMPOBAHHOM JJIMHBI B
asiaBUTE ONpeIeEHHON MOIITHOCTH

24

KomupoBanue cuMBOJIOB OJTHOTO ajidaBuTa C TOMOIIBIO KOJOBEIX CIIOB B JPYyTOM
anasuTe, KOAOBas TAOIUIA, TEKOTUPOBAHHE

2.5

2.6

JlBonunbiii koja. IlpencraBieHWe MaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B
JBOMYHOM aJi(haBUTE

WudpopmannonHblii 00béM TaHHBIX. BUT — MHUHUMalIbHAS €AMHUIIA KOJINYECTBA
uH(opMaIuy — IBOMYHBIN pa3psia. bait, kunobaiT, MmeradanT, rurabanT

2.7

CkopocTh mepenaud JaHHbIX. EJIMHUIBI  CKOPOCTH Iepelayd  JaHHbBIX.
Nckaxxenue nHpopMaum npu nepeaaye

2.8

2.9

2.10

KoaupoBanue texcroB. PaBHoMepHslii kon. HepaBHomepHsbIil koa. Koguposka
ASCII. Bocemubutnsie komupoBku. llonstue o xomupoBkax UNICODE.
JlexonupoBaHue  COOOIIEHHMH C  HCIOJIb30BAHUEM  PAaBHOMEPHOTO U
HepaBHOMepHOTro kKoaa. MHpopmannoHHbIil 00BEM TEKCTa

OOmee mnpencraBieHue O LUGPOBOM TMPEJICTABICHUM AayAHOBU3YaJbHBIX U
JpyTuX HemnpepbIBHBIX JaHHbIX. KoaupoBanue 1Bera. llBeroBble MopemH.
Mopnens RGB. I'myOuna konuposanust. [lanurpa

PactpoBoe u BekTOpHOE TmpencTaBieHue wu3oOpaxkenuit. Ilukcens. Ouenka
UHPOPMALIMOHHOTO  00bEMa  rpaMyeckux  JaHHBIX Ui PacTpOBOIO
U300paXeHUs

2.11

KomupoBanue 3Byka. PaspsagHocTe M yactoTra amckpetusanuu. KommdecTtBo
kaHaoB 3anmuch. OIleHKa KOJMYECTBEHHBIX I1apaMEeTPOB, CBSA3AHHBIX C
IpeJCTaBICHUEM U XpaHEHHEM 3BYKOBBIX (DailiioB

3.1

HupopmalinoHHbIE TEXHOJIOTUN

TexkcToBBIe TOKYMEHTHI M UX CTPYKTYpPHBIC dJIEMEHTHI (CTpaHuIla, ab3ail, cTpoka,
CJIOBO, CHUMBOI)

3.2

TekcToBBI mpoleccOp — HHCTPYMEHT CO3JaHUsS, PEIAaKTUPOBAHHS W
dbopmarupoBanus TeKCTOB. [IpaBuna Habopa TekcTa
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PenaktupoBanne Tekcta. CBolictBa cumBoioB. [lpudr. Tunsl mpudros
(pyOsieHble, ¢ 3acedykamu, MoHowMpuHHBIE). IlomyxupHOoe U KypcHBHOE
Hauepranue. CBolicTBa a03aleB: TIpaHUIbl, a03alHBIA OTCTYI, HWHTEpBal,
BbIpaBHMBaHue. CTUIeBOE (hopMaTHPOBAHUE

3.4

CrpykTypupoBanue HWHPOpPMAMM C TOMOIIBIO  CIUCKOB W TaOJMII.
MHoroypoBHeBbIe clTucKH. [loGaBiieHre TabIuI] B TEKCTOBBIE JJOKYMEHTHI

3.5

3.6

BcraBka wm300pakeHUld B TEKCTOBbIE JOKYyMeHTHL. OOTekaHHE W300paKeHUM
TEeKCTOM. BKITIOUeHHE B TEKCTOBBINA JOKYMEHT AHarpaMM U GopmyI

[TapameTpsl cTpaHulpl, Hymepanus crpanul. JlobaBieHue B JTOKyMEHT
KOJIOHTUTYJIOB, CCHUIOK

3.7

IIpoBepka mnpaBomnucanus. PacctaHoBka mnepeHOCOB. I'0J10COBOM BBOJ TEKCTA.
OnTuueckoe pacrno3zHaBanue Tekcra. KommnbroTepHslil nepeBo. McnonaszoBanue
cepBucoB cety HTepHeT /11 00paboTKU TeKCTa

3.8

3.9

3.10

3HaKOMCTBO C  rpaduyecKMMH  penakropamu. PacTpoBble  pUCYHKH.
Hcnonp3oBanue rpadguyeckiux NPUMHTHBOB

Onepauuu penakTHpoBaHUsl rpadUuecKuX OOBEKTOB, B TOM YHCIE MHU(POBBIX
dororpaduii: M3MeHeHHE pa3Mepa, OOpe3Ka, IMOBOPOT, OTpaKeHHE, padoTa ¢
obmactsiMu  (BBIICJICHHE, KOMHMPOBAHUE, 3aJMBKA I[BETOM), KOPPEKIMS IIBETa,
SIPKOCTH ¥l KOHTPACTHOCTH

Bextopnas rpaduka. CozmaHue BEKTOPHBIX PHCYHKOB  BCTPOCHHBIMHU
CpeACTBaMU TEKCTOBOTO IMpOIeccopa WM JAPYTHX Mporpamm (TPUIIOKEHUH ).
JloGaBieHre BEKTOPHBIX PUCYHKOB B TOKYMEHTHI

3.11

[ToaroroBka MynbTUMEAMIHBIX Npe3eHTanuii. Cnaia. [loOaBrneHue Ha craifg
TeKcTa U n300paxkeHuil. PaboTta ¢ HeCKOIbKUMU CllaiilaMu

3.12

Jobaiienne Ha ciaiij] ayIMOBU3YaJIbHBIX IAHHBIX. AHUMAIus. [ unmepcchuiku

Kon

8 KJIACC

IIpoBepsieMbli 3J1EMEHT COACPKAHMS

1.1

1.2

TeopeTnueckre 0OCHOBbI HHPOPMATHKU

Heno3uimoHHble U MO3UIIMOHHBIE CUCTEMBbI cuncieHus. Angasut. OCHOBaHHE.
Pa3pépuyTas ¢opma 3anucu uucna. IlepeBoa B AECATHUHYIO CHCTEMY YHCE,
3aMMCaHHbIX B APYTUX CHCTEMaX CUMCIICHUS

PumMmckas cucrtema curcieHus

1.3

JBonuHas cucrema cuncienus. [lepeBoa nensix yucen B npeaenax ot 0 qo 1024
B IBOMYHYIO CUCTEMY cunciieHns. BocbmepuuHas cuctema cuucieHus. [leperoa
YUCel W3 BOCBMEPUYHON CHUCTEMBI B JBOMYHYIO M JCCATHYHYIO CHUCTEMBI H
obOparno. IllectHangnarepuunas cucrema cuucieHus. IlepeBoxy uymcen wu3
MIECTHAAMATEPUIHON CHUCTEMBI B JIBOUYHYIO, BOCBMEPUUYHYIO M JICCSITHYHYIO
CUCTEMBI U 00paTHO

1.4
1.5

ApudmeTnueckre onepaluy B ABOUYHONW CUCTEME CUHCIICHUS

Jlornueckue BBICKA3bIBaHUA. Jlornyeckue  3HadyeHUS  BBICKA3bIBAHUU.
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1.6

DJIeMEHTapHblE M COCTaBHbIE BBICKA3bIBaHMS. JlOrMueckue ornepanuu: «u»
(KOHBIOHKIIHS, JIOTUYECKOE YMHOKEHUE), «WIN» (IU3bIOHKIUS, JIOTHYECKOE
CIIOKEHHE), «He» (Jlorndyeckoe oTpuiianue). [Ipuoputer noruueckux omnepanui.
Onpenenenre MCTUHHOCTH COCTABHOTO BBICKA3bIBaHUSA TPU  HM3BECTHBIX
3HAYEHUSIX UCTUHHOCTHU BXOSIIUX B HETO 3JIEMEHTAPHBIX BhICKA3bIBAHUIM

Jlornueckue BolpakeHus. [IpaBuiia 3anucu gorudeckux BeipaxeHui. [locrpoenne
TaOJIMI] ICTUHHOCTH JIOTUYECKUX BBIPAKEHUH

1.7

Jloruueckue 31eMeHThI. 3HAKOMCTBO C JJOTHYSCKUMH OCHOBaMHM KOMIIBIOTCpa

ANTOPUTMBI U IPOTPAMMUPOBAHHE

2.1

2.2

23

[lonsitne anroputma. McnonHuTenu anropurMoB. AJNTOPUTM Kak IUIAH
YIIPaBJICHUS UCIIOJIHUTEIIEM

CaoiictBa anroputma. CrocoObl 3aMucu anropuTMa (CIOBECHBIH, B BUJIE OJIOK-
CXEMBI, POrpaMma)

AnropuTMuuYecKre KOHCTPYKIMH. KoHCTpykiusi «cinenoBanue». JIMHeHHBIN
anroput™M.  OrpaHU4eHHOCTb  JIMHEHHBIX  AJITOPUTMOB:  HEBO3MOXHOCTH
MIPEAYCMOTPETh 3aBUCUMOCTb IIOCJIE€0BATEIbHOCTH BBIOJIHAEMBIX I€UCTBUI OT
MCXOJIHBIX JIaHHBIX

24

KOHCprKHI/Iﬂ «BCTBJICHHUC) . IIOJIHAA MW HCIIOJIHAasA (1)OpMI)I. Bremonnenue u
HCBBITIOJIHCHHUE YCIIOBUA (I/ICTI/IHHOCTI) H JJOXXHOCTbB BI)ICKa?,I)IBaHI/IH). HpOCTI)IC u
COCTaBHBIC YCIIOBUS

2.5

2.6

2.7

2.8

KOHCTp}’KHI/Iﬂ «IIOBTOPCHUC): LUKIILI C 3aJaHHBIM YHCJIOM HOBTOpCHI/If/'I, C
YCJIOBUEM BBIIIOJIHCHMS, C HepeMCHHOﬁ OUKJIIa

Pazpabotka mis ¢GopMaabHOTO HCIONMHUTENS aITOPUTMa, MPUBOMISIIETO K
TpeOyeMoMy pe3yibTaTy MNpU KOHKPETHBIX HCXOIHBIX JaHHBIX. Pa3zpaboTka
HECJIO)KHBIX aJITOPUTMOB C UCIIOJI30BAHUEM IIUKJIOB M BETBJICHHM IS
ympaBieHus: (HopMaTbHBIMH  HCIOJHUTENSIMU. BBIMOTHEHUE  aIropuTMOB
BPYUYHYIO U Ha KoMmmbioTepe. CHHTAaKCHYECKHUE U JIOTHUYeCKue omnOku. OTKa3bl
SAzpik  mporpammupoBanusi  (Python, C++, Java, C#, IlxonpHbIii
Anroputmuueckuii f3pik). CucTeMa NpOrpaMMHUpPOBAHUS: PEJAKTOp TEKCTa
Mporpamm, TPAHCISATOP, OTIIATINK

Ilepemennas: Tun, ums, 3HadyeHue. llenble, BelIECTBEHHbIE U CHMBOJIbHbBIE
nepeMEeHHbIE

2.9

Omneparop mnpucBauBaHusa. Apu(METHUYECKHE BBIPAKEHHUS U MOPAIOK HUX
BbIurciIcHHs. Onepanyy ¢ HeabIMU YUCIaMU: LEIOYUCICHHOE JEJIEHNE, OCTaTOK
ot neneHns. [IpoBepka 1eauMOCTH OTHOTO LIEJIOTO YUCIIa Ha IPYToe

2.10

Berenenus. CocTaBHble YyCOBUSA (3allUCh JIOTMUECKUX BBIPRXKEHUH Ha
M3y4aeMOoM S3bIKe IporpaMMupoBanus). HaxoxxaeHue MUHIMyMa U MaKkCUMyma
U3 ABYX, TPEX U YETHIPEX uncen. Pelenne KkBagpaTHOrO ypaBHEHUS, UMEIOILETO
BEILIECTBEHHBIE KOPHU

2.11

I[I/IaJ'IOl"OBa}I OTJIalKa MporpaMMm: MomaroBO€ BBIITOJHCHHUEC, ITIPOCMOTP 3HAYCHUI
BCJIINYHH, OTHa,HOqHBIﬁ BBIBO/, BBI60p TOYKH OCTaHOBa
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2.12

Hukn ¢ ycinoBuem. Anroput™ EBkimaa i HaXoXACHUsT HAaUOOJIBIIETo 001Iero
JIeuTeNs IBYyX HaTypalbHbIX uncelsl. Pa3OueHue 3anucu HaTypajlbHOIO Yuciia B
MO3ULMOHHOM CHCTEME C OCHOBAHMEM, MEHbIIMM WM paBHbIM 10, Ha
OTJeNbHbIE (P

2.13

Huki ¢ nepeMeHHON. AJITOPUTMBI IPOBEPKHU JAE€TUMOCTH OJHOTO LIEJIOro YHcia
Ha JIpyroe, IpOBEPKU HATYPaJIbHOTO YKcia Ha IPOCTOTY

2.14

2.15

O6paboTka CUMBONBHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIC) IEPEMEHHEIE.
[MocumBonpHast 00paboTka cTpok. [loAcu€T 9acTOThl MOSBICHHUS CHMBOJA B
cTpoke. Berpoenusie GyHKIMU 71t 00pabOTKH CTPOK

OHpe,I[CJ'ICHI/IC BO3MOJKHBIX PE€3YyJIbTaTOB pa6OTBI ajiropyurMa IIpyu 3aJdHHOM
MHOXXECTBC BXOJHBIX JaHHBIX, OIPEACICHUC BO3MOXHBIX BXOAHBIX JaHHBIX,
MMPpUBOAAIINX K JAHHOMY PE3YJIbTATy

Kox

9 KVIACC

IIpoBepsieMblii 3JIeMEHT COleP:KAHUS

1.1

1.2

1.3

Hudposas rpamoTHOCTH

['moGanehas cetb UWutepHer. IP-ampeca y3ioB. CereBoe XpaHEHHE TaHHBIX.
Metoabl HHIUBUAYATFHOTO U KOJUIEKTUBHOTO pa3MelleHHs] HOBOW MH(pOpMaluy B
Wutepnere. bonbie paHHble (MHTEPHET-JAAaHHBIE, B YACTHOCTH JIaHHBIC
COLIMAIIbHBIX CETEH)

[Tonsatue 00 wuHMOPMAIMOHHON 0€30MacHOCTH. YTPOo3bl HHPOPMALMOHHOM
6e30macHOCTH Ipu padoTe B INI00ATBHOM CETH U METOJIbl MPOTUBOAECHCTBHS UM.
[TpaBuna Ge3onacHoil ayTeHTH(QUKAIMU. 3alUTa JUYHOH MHPOpPMALUU B CETH
WutepHer. be3omacHble cTparernd TOBeACHHUS B ceTd  MIHTepHerT.
[IpenynpexaeHue BOBICUEHHS] B JIECTPYKTHBHBIE W KPHUMHUHAIBHBIE (DOPMBI
CETEeBOW aKTUBHOCTH (KHMOepOyITUHT, (GUIIUHT U Ipyrue GOopMbI)

Bunsl nestensHoctu B VMHTepHeTe. MHTEpHET-CepBUCH: KOMMYHMKAIMOHHBIE
CepBUCHI (1MOUTOBaAsA CiIyk0a, BUAECO-KOH(EPEHL-CBSI3b U APYTHE), CIIPABOYHBIC
Ciy>)kObl  (KapThl, paclucaHWs W JpyTue), IMOUCKOBBIE CIIYKOBbI, CIIy>KOBbI
OOHOBJIEHHSI TPOTpaMMHOIO oOecriedeHust W Jpyrue ciyx0bl. CepBHUCHI
rocyJapcTBeHHbIX  yciayr. OOmaunble XpaHunumia gaHHbix.  Cpeactsa
COBMECTHOM  pa3pabOTKM JOKYMEHTOB (oHyaiiH-oducsl). [Iporpammuoe
olOecrieueHre Kak BeO-CepBHC: OHJIAHHOBBIE TEKCTOBblE M TIpaduyeckue
pPEeNaKTOpPbl, Cpebl pa3pabOTKH MPOrpaMm

2.1

2.2

TeopeTnueckre 0CHOBbI HHPOPMATHKU

Mogenb. 3agauum, perraeMble ¢ MOMOINBIO MojaenupoBanus. Kiaccugukarmm
mojeneil. MartepuanbHble  (HaTypHble) W HMH()OPMAIMOHHBIE  MOJEIH.
HenpepeiBHble M auckpetHsle moaenu. Mmurannonnsle monenu. Mrposbie
mogenu. OneHKa COOTBETCTBHS MOJEIU MOJEIUPYEMOMY OOBEKTY U LEJSIM
MOJIETTUPOBAHUS

Tabanunbie MOACIIH. Ta6JlI/II_[a KakK IMPEACTABJIICHUEC OTHOICHUSA
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ba3er ganHblx. OTOOp B TaONHIE CTPOK, YAOBJICTBOPSIONINX 33JaHHOMY
YCIIOBUIO

24

I'pad. Bepmmna, pebpo, myTs. OpHUEHTUPOBAHHBIE W HEOPUCHTHPOBAHHBIC
rpader. Jlnmuna (Bec) pebpa. Becomas marpuma rpada. ymHa myTH MeExmy
BepmrHamu rpada. [louck ontumansHOro mMyTH B rpade. HauanpHas BepmmHa
(MCTOYHMK) ¥ KOHEYHas BepliMHa (CTOK) B OpPUEHTHUPOBAHHOM Tpade.
Brruncnenue konu4ecTBa MyTel B HAIIPaBJIEHHOM allUKINYecKoM rpade

2.5

2.6

2.7

Hepeso. Kopenb, BepimHa (y3en), JUcT, pedpo (myra) aepeBa. Beicota aepeBa.
Ionnepeso. Ilpumepsr wucnonb3oBaHusi jaepeBbeB. llepebop BapuaHTOB C
MIOMOIIBIO JIepeBa

[Tonatne Maremaruyeckod MojJenu. 3ajadyd, pelaeMble € HOMOILBIO
MaTeMaTH4eCKOro (KOMITBIOTEPHOTO) MOJIEJIMPOBaHUS. Otnnune
MaTeMaTHYeCKOM MoOJAeIM OT HaTypHOM MOJEIM M OT  CIOBECHOIO
(JluTepaTypHOro) onucaHusi 00beKTa

Otanbl KOMIIBIOTEPHOTO MOJEINPOBAHUA: IIOCTAHOBKA 3aJaud, IOCTPOEHUE
MaTeMaTHYeCKOM  MoJenu, MporpaMMHas  peaju3alusi, TECTUPOBaHHE,
IPOBEIEHUE KOMIIBIOTEPHOI'O 3KCIIEPUMEHTa, aHajlu3 €ro pe3yJbTaToB,
YTOYHEHHE MOJAEIU

AJTOPUTMBI U IPOTPAMMUPOBAHHE

3.1

Paz0Ouenue 3agmaun Ha nonzagauu. CocCTaBlIeHHE aITOPUTMOB M IIPOrpaMM C
UCIIOJIb30BAaHUEM BETBJICHUH, LIMKJIOB M BCIIOMOTaTEJIbHBIX AJITOPUTMOB JUIS
yIOpaBieHUS UCTIOIHUTENIEM WU APYTUMU UCTIOTHUTEISAMU

3.2

3.3

Tabnuunple BenuuuHbl (MaccuBbl). OmHOMepHble MaccuBbl. CocTaBlieHHE U
OTJIaJIKa TPOrpamMM, pEAM3YIOUIUX THUIOBBIE  AJITOPUTMBI  00pabOTKH
OJIHOMEPHBIX YHUCIIOBBIX MAaCCHBOB, Ha OJTHOM W3 SI3BIKOB IPOTPAMMHPOBAHUS
(Python, C++, Ilackanb, Java, C#, lllxonbHbiii AnropurMudeckuil SI3bIK):
3al0JIHEHUE YHCJIOBOTO MAacCHBAa CIyYallHBIMH YHCJIAMH, B COOTBETCTBUHU C
dbopMmynoit wnu myTéM BBOJAA UMCEN, HAXOXKJIEHHE CYMMBI JIEMEHTOB MacCHBa,
JMHEHHBIN TTOUCK 33/IaHHOTO 3HAYSHHs B MaCCHUBE, MOACUYET IEMEHTOB MaCcCHBa,
VAOBIETBOPSIONINX  33aJaHHOMY YCJOBHIO, HAaxXOXJCHHE MHUHUMAIBHOTO
(MakCHUMalbHOTO0) AeMeHTa MaccuBa. COpTUPOBKA MacCHBa

OOpaboTka MOTOKAa JAaHHBIX: BBIYUCICHHE KOJIMYECTBA, CYMMBI, CpPEIHETO

apI/I(I)MCTI/I‘-ICCKOFO, MHUHHMAJIBHOI'O W MaKCHUMaJIbHOI'O 3HA4YCHHUA OSJIICMCHTOB
MOCJICAOBATCIIBHOCTH, YAOBJIICTBOPAIOMIUX 3aJaHHOMY YCJIOBHIO

3.4

Vmpasnenne. Curnan. O6partHas cBs3b. [lomyueHue curHaioB OT HHUQPPOBBIX
JMAaTYNKOB (KacaHWsl, pAcCTOSHHS, CBeTa, 3Byka U JApyroro). llpumepsr
UCTIONIB30BaHUSl TPUHIMIIA OOpaTHOW CBS3M B CHCTEMax YIPaBICHHS
TEXHUYECKUMHU YCTpOMCTBaMH, B TOM 4YHCle B poOoroTexHuke. lIpumepsl
POOOTU3UPOBAHHBIX CUCTEM (CHUCTEMA YIPABJICHUS JBH)KEHUEM B TPAHCIIOPTHOM
cHUCTEeMe, CBapoYHas JIMHUS AaBTO3aBOJA, ABTOMATHU3MPOBAHHOE YIIPABICHHE
OTOIVIEHMEM JIOMa, AaBTOHOMHAs CHUCTeMa YIpaBJIEHHUS TPaHCHOPTHHIM
CPE/ICTBOM M APYTHE CHCTEMBI)
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WnpopmanoHHbIe TEXHOJIOTUU

4.1

[TonsiTre 00 >MEKTPOHHBIX TaOMUIAax. THUIBI TaHHBIX B SYEHKaX ICKTPOHHOMN
tabmunpl. PenaktupoBanue u popmarupoBanue tadbmauil. BerpoeHnsie QyHKIm
JUIA TIOMCKAa MaKCHMyMa, MUHUMYMa, CyMMbI U CpEIHEr0o apu(pMeTH4ecKoro.
CoprupoBka JaHHBIX B BBIJIEIEHHOM aAuana3oHe. IloctpoeHue auarpamm
(rucrorpamMma, Kpyromas IuarpaMma, TOY€4Has auarpamma). Bpibop Tuma
JarpaMMBI

4.2

4.3

4.4

[IpeobpazoBanue popmyn npu komupoBanuu. OTHOCUTENBHAS, a0COMIOTHAS U
CMEIIaHHas a/ipecanus

VY CIIOBHBIC BBIYUCICHHS B JIEKTPOHHBIX Tabiumax. CyMMUPOBaHHE M TOACYET
3HAYCHHM, OTBEYANOIIMX 3aJaHHOMY YcioBHI0. O0paboTka 00X HAOOPOB
NaHHBIX. UMCIICHHOE MOJICIIMPOBAHUE B AJIEKTPOHHBIX TAOIUIAX

Ponbp mHGOpMAIIMOHHBIX TEXHOJIOTUN B Pa3BUTUM SKOHOMHUKH MHpA, CTPaHBI,
peruoHa. OTKpeIThie OOpa3oBarenbHble pecypcebl. [lpodeccun, cBs3aHHBIE C
uHbpOpMaTUKOH ¥  HMHDOPMALIMOHHBIMU  TEXHOJIOTHSIMH:  BeO-Iu3aiiHep,
IPOrPaMMUCT,  pa3pabOTYMK  MOOWJIBHBIX  HPWIOKEHUH, TECTUPOBIIUK,
APXUTEKTOpP MPOTPAMMHOI0 OOECIeUeHUs, CHEIUAIUCT IO aHaIM3y AaHHBIX,
CHUCTEMHBIN aJIMUHUCTPATOP
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ITPOBEPAEMBIE HA OI'D 110 HTH®OPMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHMS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

OCHOBHOI'O OBIIET'O OBPA3OBAHUA

Kon
NpoBePSIeMOro
TpedoBaHMS

IIpoBepsiemble TpeOGOBaHMS K NMPeIMETHBLIM pe3yJibTaTaM
0230BOro yPOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI'0 0011ero oopaszoBanus Ha ocHoe PI'OC

1

1.1

1.2

3HaTh (IOHUMATD)

Bnanenue OCHOBHBIMH  TOHATHUSIMH: WH(pOpManus, Iepeaya,
XpaHeHue U 00paboTka MHPOPMAIIMH, AITOPUTM, MOJIENb, ITU(POBOI
OPOAYKT W HMX UCIOJB30BaHWUE JIIS PEIICHUS y4eOHBIX U
MPAKTUYECKHX 3a7a4

Bnagenue mNOHSITUSAMU: BbICKA3bIBAHUC, JIOTMYCCKas  OIliCpalu:d,
JIOTHYCCKOC BBIPAKCHUC

2.1

VYMmern

YMeHue OIICPUPOBATL CAWHUIAMHU H3MCPCHUA I/IH(1)OpMaI_II/IOHHOFO
00BéMa u CKOPOCTH Iepeaadn JaHHbIX

2.2

YMeHne 3anuchiBaTh M CpaBHHBATh Ieibie yucia oT 0 mo 1024 B
Pa3IMYHBIX MO3UIIMOHHBIX CUCTEMaX CUUCICHHS C OCHOBaHUSMHU 2, 8,
16, BBITIONHATH apU(PMETHUECKHUE OTIEpAIIUU HAJl HUMU
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YMeHue KoaupoBaTh M JEKOJWPOBATH COOOILIEHUS MO 3aJaHHBIM
IpaBWjaM; [OHUMAaHHE OCHOBHBIX IPUHIUIOB  KOJWPOBAHUS
nH(pOpMaLUU Pa3INYHON IPUPOJIBI: TEKCTOBOM, rpaduueckoil, ayano
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VYMeHHe 3aluchiBaTh JIOTHYECKHE BBIPpAXKCHUS C HCIHOJB30BAHUEM
JAU3BIOHKINHK, KOHBIOHKIIHUU W OTPpUIAHHA, OIPCACIATH MCTUHHOCTH
JJOTHYCCKHUX BI)Ipa)KeHI/II\/’I, €CJIM HM3BCCTHBI 3HAUYCHUSA MCTHHHOCTH
BXOOAIIUX B HETO NEPEMCEHHBIX, CTPOUTH Ta6J'II/IHI>I UCTUHHOCTHU JJIA
JJOTHYCCKHUX BI)Ipa)KeHI/II\/'I; 3alUCbIBaTh JIOTUYCCKUEC BBIPAXKCHUA Ha
HN3YYaC€MOM S3BbIKE IIPOTrpaMMUPOBAHUSA

2.5

YMeHue CcocTaBisiTh, BBIIOJHATH BPYYHYIO U Ha KOMIIBIOTEpE
HECJIO)KHbIE  aITOPUTMBl  JJIE  YNPaBICHHUS  HUCIOJHUTEISIMU
(Uepenamka, YepTé&xHUK U JApyrue); co3laBaTh U OTJIaKHUBATh
MIpOrpaMMbl Ha OJTHOM M3 SI3bIKOB MporpammupoBanus (Python, C++,
[Tackanb, Java, C#, IllxonbHbld AdropuTMHUYECKUd  S3BIK),
peau3yonue HeCI0XKHbBIE alTOPUTMBI 00PaOOTKH YHCIIOBBIX JaHHBIX
C UCMOJb30BAHUEM IIMKJIOB U BETBJICHUH; yMEeHUE pa3OuBaTh 33Ja4M
Ha M0A337a4u, UCII0JIb30BATh KOHCTAHTHI, IEPEMEHHBIE U BBIPAXKEHHUS
pa3IMYHbIX  TUMOB  (YHUCIOBBIX, JIOTHYECKHX, CHMBOJIBbHBIX);
AQHAIM3UPOBATh TPEAJIOKEHHBIM  alrOpUTM, ONpENeNsTh, KaKue
pe3ysnbTaThl BO3MOXHBI TPU 33aJaHHOM MHOXKECTBE HCXOJHBIX
3HAYECHHUU
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2.6

2.7

2.8

YMeHue 3anucaTtb Ha M3y4aeMOM A3BIKE IPOrpaMMHPOBAHUS
ITOPUTMBI MTPOBEPKHU JAEIMMOCTH OJHOI'O LEJIOr0 4Yuciaa Ha Jpyroe,
MPOBEPKU HATYPaJIbHOTO 4YKCIa Ha MPOCTOTY, BbLIEICHUS LUbp U3
HaTypaJIbHOI'O 4YMCJIa, MOUCK MAaKCUMYMOB, MHUHHMYMOB, CYMMBbI
YHUCJIOBOM MTOCJIEI0BATEIbHOCTH

Branenue ymMeHueM OpUEHTHUPOBATHCA B HMEPAPXUUYECKOU CTPYKTYpe
(baiimoBoi cucTteMbl, padoTaTh ¢ (PaillIoBOK CHCTEMON MEPCOHATLHOTO
KOMIIBIOTEpa C MCIOJb30BaHUWEM Trpaduueckoro wuHTepdeiica, a
MMEHHO: CO3/aBaTh, KOMUPOBaTh, IEpeMellaTh, MEePEHUMEHOBBIBATD,
YAAISATh U apXUBUPOBATH (aillibl U KaTajaoru

BHaHGHI/Ie YMCHUSAMU U HABBIKAMU HCIIOJIb30BAHUA I/IH(bOpMaI_[I/IOHHBIX

U KOMMYHUKAI[MOHHBIX TEXHOJNOTUH [UIsl TIOMCKA, XPaHECHMS,
00paboTKHU U Mepefaud U aHaIu3a Pa3IMyHbIX BUAOB HH(OpMALIUU

2.9

YMenne BeIOMpATh CIIOCOO MPECTABICHUS JAHHBIX B COOTBETCTBUU C
IIOCTaBJIEHHON 3ajaueil (Tabuuibl, cXeMmbl, rpaduKyu, AUarpaMMel) ¢
UCIOJIb30BAHUEM  COOTBETCTBYIOUIMX  IPOrPAaMMHBIX  CPEJCTB
00paboOTKH JaHHBIX

2.10

Ymenne (GopmMannzoBaTh M CTPYKTYPHpPOBAaTh  MH(OPMALHIO,
UCTIONB3Yys. UIEKTPOHHBIC TaOMUIbl Juid OOpabOTKH, aHaIu3a u
BU3yaJIM3alliMl YHCJIOBBIX JaHHBIX, B TOM 4YHCIIE C BBIJICICHUEM
auana3zoHa TaOiMLbl M yHOPSAOYMBAaHUEM (COPTUPOBKOM) €ro
HJIEMEHTOB; YMEHHUE MPUMEHSTh B 3JEKTPOHHBIX TaOiIHMIax (OpMYIIbI
JUIs  pacyéToB C  HUCIHOJb30BAHMEM  BCTPOEHHBIX  (DYHKIIHIA,
a0COJIIOTHON, OTHOCUTENBHOM, CMEIIAaHHOW aJipecaliiy; UCII0JIb30BaTh
AJIEKTPOHHBIE TAOJIMIIBI ISl YHCIEHHOTO MOJEIMPOBAHUS B MPOCTHIX
3aJja4ax U3 pa3HbIX MPEAMETHbIX o0IacTe
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IHEPEYEHbDb 3JIEMEHTOB COAEPKAHMUS, ITPOBEPAEMBIX HA OI'D I1O

NH®OPMATHUKE

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

udposast rpaMOTHOCTH

1.1

@aiinel 1 manku (kartanoru). [IpuHIMIBI TOCTpOEHUST (PaIIOBBIX CHCTEM.
[Tonnoe ums ¢aiina (mamnku). [lyte x ¢aitny (nanke). Padora ¢ daiinamu u
KaTajoraMyd  CpeICTBAaMHM  OIEPALMOHHOM  CHCTEMBL:  CO3JaHHeE,
KOIMPOBaHUE, TepeMelleHre, MeperuMEeHOBaHUE M yhaleHue ¢(aiioB U
nanok (karajgoroB). Tumbl (¢aiimoB. CoiictBa (aityioB. daiioBbIit
Menemkep. [louck ¢aitnos cpercTBaMu onepanoHHON CUCTEMBI

1.2

O6bennHeHne kKoMmbloTepoB B ceth. CeTh UHTEpHET. BeO-cTpanuia, Be6-
cat. CtpykTypa aapecoB BeO-pecypcoB. bpaysep. [louckoBbie cucTteMsl.
[Tonck wHpOpMalMM TO KIIOYEBBIM CJIOBaM U IO H300pakeHHUIO.
JHlocTroBepHocTh uH(pOpMainuu, mnonydeHHoil u3 Mutepuera. IP-ampeca
y3110B. CeTeBoe XpaHEHHE TaHHbBIX

2.1

2.2

23

24

Teopernueckue 0OCHOBBI HH(OPMATHKH

JIMCKPETHOCTh JaHHBIX. BO3MOXHOCTh OIMCAaHUSI HETIPEPBIBHBIX 00BEKTOB
U TIPOLIECCOB C MIOMOUIbIO TUCKPETHBIX JIAHHBIX.

CumBon. Andasur. Mommuocts andasuta. JBomuHBIH  andaBwr.
Komnuectso BCEBO3MOKHBIX CJIOB (KOZ10BBIX KOMOMHAITHI)
(buKkcupoBaHHOW NIUHBI B JBOMYHOM aniaBute. [IpeoOpa3zoBanue moboro
andasura Kk ABouyHOMY. KonmmdecTBO paznuyHbIX CIOB (PUKCHPOBAHHOU
JUTMHBI B alipaBUTE ONpPEIeIEHHON MOITHOCTH.

KoaupoBanue cuMBOJIOB OJHOTO ajihaBUTa C MOMOUIbIO KOJOBBIX CJIOB B
apyroMm andasure, KojoBas Tabnuua, JaexonupoBaHue. KonupoBanue
TekcToB. PaBHOMepHbI koa. HepaBHomepnbiii kox. Komuposka ASCIL
Bocemubutasle komupoBku. Ilonatue o xomupoBkax UNICODE.
JlexonupoBaHue COOOIIEHUH C HCIOJNb30BAaHHMEM pPaBHOMEPHOTO U
HepaBHOMepHOro koga. UHdopmannoHHblii 00bEM TEKCTa

Nudopmannonnsii 00bEM gaHHBIX. BUT — MUHUMalbHas eTUHUIIA
KOJM4YecTBa HHQPOpPMAIMM — JABOWYHBIA paspsan. EguHUIBl u3MepeHus
nHpOpMaMOHHOTO 00BEMa HaHHBIX. butT, OalT, KuI00aWT, Merabawur,
rurabait. CKOpOCTh Tepenaddl JaHHBIX. EJUHUIEI CKOPOCTH mepenadyu
JTAaHHBIX

KomupoBanue 1Bera. LIBetoBeie Moxaenn. Monens RGB. ['my6una
koaupoBanus. [lanutpa.

PactpoBoe u BekTOpHOE npeacraBieHue u3oopaxenuid. [Iukcens. Ouenka
nHpopMaloHHOrO 00BEMA TrpadUuecKux JaHHBIX MJIS PacTPOBOIO
M300pakeHUs

Koauposanue 3Byka. PazpsaaHocts u yacrora 3anucu. KoaudecTBo kaHanoB
3aIHCH.

OneHka KOJMYECTBEHHBIX MAPaMETPOB, CBA3aHHBIX C INPEACTABICHUEM U
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XpaHEeHHEM 3BYKOBBIX (hailioB

2.5

2.6

Heno3unuonHele W MO3WLMOHHBIE CUCTEMBI cuucieHus. AudaBur.
OcHoBanue. Pa3zépuyTtas popma 3amucu yucia. [lepeBoa B JeCATUUHYIO
CUCTEMY UYHCEJI, 3alMUCAHHBIX B IPYTHX CUCTEMAX CUHUCIICHUS.

Pumckas cucrema cuucieHust

JlBonuHas cuctema cuucnenus. [lepeBos nenbix uncen B npeaenax ot 0 1o
1024 B [BOMYHYIO CHCTEMY cuucieHus. BocbMepuuHas cucreMa
cunciienus. [lepeBog uucen U3 BOCBMEPUYHOW CUCTEMBI B JBOMYHYIO U
NEeCATUYHYI0 cuctemMbl U oOparHo. IllectHanuarepuynas cucrema
curciienus. [lepeBoj uncen u3 mecTHAAATEPUYHON CUCTEMBI B IBOMYHYIO,
BOCBMEPUYHYIO U JICCATUYHYIO CUCTeMBbI M 0OpaTtHO. ApudmMerndyeckue
orepaly B IBOUYHON CHCTEME CUHCICHUS

2.7

2.8

Jlornueckne BbICKa3piBaHUA. JIormdyeckue 3HA4YEHUs BBICKA3bIBaHUMU.
DneMeHTapHbIe U COCTaBHbIE BBICKAa3bIBaHMs. Jlornueckue omepanuu: «im»
(KOHBIOHKIMS, JIOTHYECKOE YMHOKEHUE), «MIN» (IU3BIOHKIIMS, JJOTHYECKOE
CIIO)KEHME), «HE» (Jornyeckoe otpuuanue). I[Ipuopurer normueckux
onepauuil. OnpeneneHne UCTUHHOCTH COCTABHOTO BBICKAa3bIBaHWS, €CIIN
U3BECTHBl 3HAUYEHUs MCTUHHOCTH BXOJAUIMX B HErO 3JIEMEHTapHBIX
BbICKa3biBaHui. Jlornueckue BelpakeHMd. [IpaBuna 3ammcu JIOrMYECKUX
BbIpakeHuil. [locTpoenue TabauL HCTUHHOCTHU JIOTHYECKUX BBIPAXKEHUN

Jlornueckne  diieMEHTHL. 3HAKOMCTBO C  JIOTHYECKUMH  OCHOBaMHU
KOMIIbIOTEpA

2.9

2.10

2.11

2.12

HenpepsiBable 1 quckperHbie Moaenu. MMutannonHeie moaenu. Mrposeie
Mojenu. OneHKa afieKBaTHOCTH MOJIEIH MOJICINPYEMOMY OOBEKTY U LENIIM
MOJEIIMPOBAHUS

Tabnuunbie Mopenu. Tabnuila Kak TMpeAcTaBlIeHHE OTHOIICHHs. basbl
naHHbIX. OTOOp B TaOIMIIE CTPOK, YIOBIETBOPSIOUINX 3aJaHHOMY YCIIOBHIO

I'pad. Bepmmna, pedpo, myTb. OpueHTHpOBaHHBIE U HEOPUECHTHUPOBAHHBIC
rpadsl. [Inuna (Bec) pebpa. BecoBas marpuna rpada. [nuHa myTH MexIy
BepmHaMu rpada. Ilouck ontumanpHOoro mytd B Tpade. HavanpHas
BepIIMHA (MCTOYHUK) M KOHEYHAas BepIIMHA (CTOK) B OPHUEHTHPOBAHHOM
rpade. Beramcienue konmdecTBa MyTed B HANPABICHHOM AIlUKINYCCKOM
rpade

HepeBo. Kopens, Bepmmua (y3en), aucT, peOpo (ayra) nepesa. Brwicora
nepeBa. IlogmepeBo. Ilpumepsl wucmonb3oBaHusi nepeBbeB. [lepebop
BapHaAHTOB C TIOMOIIBIO JIepeBa

ANTOpUTMBI M IPOrPaMMHUPOBAHHE

3.1

CaoiictBa anroputma. CrnocoObl 3aUCH alropuTMa (CIOBECHBIN, B BHJIE
0JIOK-CXEMBI, POTpaMMa).

CocraBieHHE alrOPUTMOB W TPOTPaMM C HCIOJIH30BAaHHEM BETBJICHHUH,
IMUKJIOB WU BCIIOMOT'aTCJIBHBIX aJITOPUTMOB JJIA YIIPABJICHUSA HCIIOJIHUTCIICM
(Pobot, UYepemamka, YepTéxHuk W Apyrue). BrImolHEHHE aaropuTMOB
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BPY4YHYIO Y Ha KOMIIBIOTEPE

3.2

33

SA3pik nporpammupoBanus (Python, C++, Ilackanb, Java, C#, IlkonpHbIN
AnroputMuuecKkuil S3bIK).

Cucrema nporpaMMHpPOBaHUS: PEJAKTOP TEKCTa MPOrpamm, TPAHCISATOD,
OTJIAUUK.

[lepemennas: Tun, umsi, 3HaueHue. Llenbie, BemeCTBEHHbIE 1 CUMBOJIbHBIC
MIepEeMEHHBIE.

Omneparop mpucBanBaHus. ApupMeTHUYECKHE BBIPAKEHUS U MOPAIOK HX
BbiuncieHus. Onepanuu C LeIbIMH YUCIAMU: LIEJIOYUCIICHHOE JeIeHHe,
octaTok ot nenenus. Berienus. CocTaBHbIE yCIIOBUS (3alIUCh JOTHYECKUX
BBID@KCHUI Ha H3y4yaeMOM sI3bIK€ MporpamMmupoBanusi). HaxoxaeHue
MUHUMYMa

U MakCUMyMa U3 JIBYX, TPEX M 4YeThIpEX uucel. Pemienuwe KBaapaTHOTO
ypaBHEHHUS, HMMEIOIIEr0 BEUIECTBEHHbIE KOopHU. Llukn ¢  ycrnoBuewm.
AnroputMm EBKimnaa ans HaxoXIEHUS HAUOOIBIIET0 OOIIEro IeauTens
IBYX HaTypalbHbIX uucen. Pa3OueHue 3amucu HaTypalbHOTO 4YHCla B
MO3UIIMOHHON CHCTEME C OCHOBAaHUEM, MEHBIIMM WM paBHbIM 10, Ha
ornenbHble 1UGPHL. Llukn ¢ nepeMeHHOl. ANTOPUTMBI  MPOBEPKHU
JEIMMOCTH OJHOTO IIEJIOTO 4YHCla Ha Jpyroe, MPOBEPKU HATYpaaIbHOTO
quclia Ha IPOCTOTY

O06paboTka CUMBOJIBHBIX TaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) IIEPEMEHHBIE.

ITocumBonpHas 00paboTka cTpok. [1oacu€r yacToThl NOSBICHHUS CUMBOJIA B
crpoke. Berpoennslie GyHKIMM U1 00pabOTKU CTPOK

3.4

Omnpenenenre BO3MOXKHBIX Pe3yJIbTaTOB pabOThl aNrOpUTMa MPHU JaHHOM
MHO)KECTBE BXOJHBIX JIaHHBIX, OIPEAEICHUE BO3MOXHBIX BXOJHBIX
JAHHBIX, IPUBOJAIINX K JAHHOMY Pe3yJIbTaTy

3.5

TabGnuunble BennuuHbl (MaccuBbl). OqHOMEpHBIE MaccuBbl. CocTaBiieHUE U
OTJIaJIKa TPOTPaMM, PEATM3YIOMIMX THUIIOBBIE aJNTOPUTMBI 00pabOTKH
OJTHOMEpPHBIX  YHUCJIOBBIX  MAacCHBOB, Ha  OJHOM W3  SI3BIKOB
nporpammupoBanust (Python, C++, Ilackans, Java, C#, IlkonbHbIii
AnroputMudeckuil S3bIK): 3amoJHEHHE YHCIOBOIO MaccHBa CIy4YailHBIMU
YHucIaMHU, B COOTBETCTBUM C (GopMyJod win mnyTéM BBOJA YHCE,
HaXO0XJIEHUE CYMMBI 3JIEMEHTOB MAacCHBa, JIMHEHHBIM IOWUCK 3aJaHHOTO
3HaYEHUS B MacCUBe, MOJICYET 3JIEMEHTOB MAacCHBa, YJIOBJIETBOPSIOIINX
3aJJaHHOMY YCJIOBHIO, HAaXOXXJIEHHE MHMHHMMAJIbHOTO (MaKCHUMAaJbHOTO)
anemenTa MaccuBa. CoptupoBka maccuBa. OOpaboTKa IMOTOKA IaHHBIX:
BBIUMCIICHHE  KOJIMYECTBA, CYMMBI, CpEAHEro  apu(MeTHYecKoro,
MUHHUMAaJIBHOTO u MaKCUMaJIbHOTO 3HAYEHUs DJIEMEHTOB
IIOCJIEI0BATEIBHOCTH, YOBIETBOPAIOIINX 33JAHHOMY YCIIOBHUIO

3.6

Vmpasnenune. Curnan. OOpatHas cBsi3b. [lomydeHWe CHTHaIOB OT
M(POBBIX JAaTYUKOB (HampuMmep, KacaHus, pPacCTOSHUS, CBETa, 3BYKa).
[Tpumepbl WCMONB30BaHMS TMPHHIWINA OOpaTHOH CBSI3W B CHCTEMax
yIpaBJICHUS! TEXHUYECKHUMHU YCTPOMCTBAMHU C MOMOIIBIO JaTYUKOB, B TOM
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qucie B pOOOTOTEXHUKE

4.1

4.2

43

4.4

NudopmaninoHHble TEXHOIOTUN

TexkcToBBIE MOKYMEHTBI M MX CTPYKTYpHBIC 3JEMEHTHI (CTpaHHIla, ad3ail,
CTpOKa, CJIIOBO, CHMBOJI).

TekcToBbIli MpoleCCOP — WHCTPYMEHT CO3JIaHHS, pPEIaKTHPOBAHUS U
dopmarupoBanusi TekcroB. [IpaBuima HaOopa Tekcra. PemaktupoBanHue
tekcta. CpoiictBa cumBoyioB. [Ipudt. Tumer mpudtoB (pybneHsie, ¢
3aceyKkaMd, MOHOIIMpPUHHBIC). [loy)kKHpHOE W KypCHBHOE HadepTaHHE.
CaoiicTBa ab3arieB: TpaHUIlbI, a03aI[HBIA OTCTYI, HHTEPBAJI, BEHIPABHUBAHHE.
[Mapamerpsr ctpanunel. CtuneBoe dopmarupoBanue. CTpyKTypHUpOBaHHE
nH(OpPMALIUY C TIOMOIIBIO CIUCKOB M TaOJIUIl. MHOTOYPOBHEBBIE CITMCKH.
JloGaBnieHre TaOJIUI] B TEKCTOBbIC TOKYMEHTHI. BcTaBka m300pakeHHUH B
TEKCTOBbIE TOKyMeHThl. O0TeKkaHne n300paxeHuii TeKcToM. Bitouenue B
TEKCTOBBI  JTOKYMEHT Juarpamm, (Gopmyis, HyMepalud CTPaHUII,
KOJIOHTUTYJIOB, CCBUIOK U IPYTUX JIEMEHTOB

PacrpoBrie pucynku. Vcnonp3oBanue rpaguuecKux MpUMUTHBOB.
Onepanuu peaakTHpoOBaHUS TpadUYecKuX OOBEKTOB, B TOM 4YHCIIE
uudpoBeix  ¢doTtorpaduii: H3MEHEHHE pa3Mmepa, oOpe3ka, ITOBOPOT,
oTpaxkeHHe, pabora ¢ oOnacTsaMu (BBIICICHUE, KOMHUPOBAaHUE, 3aJMBKA
I[BETOM), KOPpPEKIHMs IBETa, SIPKOCTH M KOHTPACTHOCTH. BekTopHas
rpaduka. Co3gaHMe BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMH CPEICTBAMU
TEKCTOBOTO  Tpolleccopa WM  JPYruxX mporpamMm  (MPUIIOKEHUN).
JloGaBiieHHE BEKTOPHBIX PUCYHKOB B JIOKYMCHTHI

[ToaroroBka MynbTUMeIUHHBIX Tpe3eHTammil. Cnaia. [loOaBneHue Ha
claij Tekcta W u3o0pakeHui. PaboTra ¢ HECKOJIBKMMHU claiiaMu.
JloGaBineHne Ha cCilai  ayAMOBHU3YaJbHBIX  JaHHBIX. AHUMAaIMS.
I'unepcceslikn

Tunel naHHBIX B sAYeiikax SIEKTPOHHON Tabmuibl. PemaktupoBanue u
dbopMatupoBanue Tadnuil. BcTpoeHHble PYHKIMU AJIs IOMCKA MAaKCUMYyMa,
MUHUMYyMa, CYMMBI U cpefHero apudmerndeckoro. CopTUpoBKa JaHHBIX B
BBIZICJICHHOM Juamna3oHe. [loctpoenue auarpamMm (rucrorpamma, Kpyronas
auarpamMma, —TOYedHas JAuarpaMma). Bpibop Tuma  nuarpaMMbl.
[IpeobpazoBanne  popmyn mpu  komupoBaHuu.  OTHOCUTEIHHAS,
aOCOJTIOTHASI ¥ CMEIIIaHHAsI aJIpecalius

4.5

VYClOBHBIE BBIYUCIEHUS B D3JEKTPOHHBIX Tabimunax. CyMMHpOBaHHE U
MoACY€T 3HAYEHWN, OTBEUANOIIMX 3aJaHHOMYy ycioBuio. OOpaboTka
00bIIUX HAOOPOB JaHHBIX. YUMCIEHHOE MOAENUPOBAHHUE B 3JIEKTPOHHBIX
TalJIMIax
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBA3ATEJBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA
» Mudopmaruka: 7-i xnacc: 6a30BbIl ypOBEHB: YUEOHHK; 5-€ U3JaHue, iepepaboTaHHOe
Bbocoga JI.JI., bocoBa A.}O. Axunonepnoe o6mectBo «M3narenscrBo «IIpocsenienue»
» Mudopmaruka: 8-it kinacc: 6a30BbIl ypOBEHB: YUEOHHK; 5-¢ U3qaHue, iepepaboTaHHOe
Bbocoga JI.JI., bocoBa A.1O. Axunonepnoe o6mectBo «M3narenscrBo «Ilpocsemienue»
* Uadopmarnka: 9-i kinacc: 0a30BbIi YPOBEHB: YUeOHUK; S-€ U3/IaHKE, ITepepadboTaHHOE
bocosa JI.JI., bocora A.FO. Akmoneproe obmectBo «M3narenscTBo «IIpocBemieHuey

METOANMYECKHUE MATEPUAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHE
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