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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma o uHpopmaruke (yriyoJE€HHbIA YPOBEHb) Ha YPOBHE CPEIHETO
oOmero oOpa3zoBaHusd pa3pabOoTaHa Ha OCHOBE TpeOOBaHUU K pe3ysibTaTam
OCBOCHHS  OCHOBHOM  00pa3oBaTelbHOM  MpOrpaMMbl  CPEIHEro  OOIIEro
oOpazoBanus, npeacrasieHHblx B GI'OC COO, a taxxke ¢denepanbHoi padoueit
MPOrPaMMbI BOCITUTAHUS.

[Iporpamma no uHpopMaTrke JaET MPEACTABICHUE O LENsIX, O0IIel cTparerun
0oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00YJaIOLIUXCsl CPEACTBAMM y4eOHOTO TpeIMETa
«Mudpopmatuka» Ha yrayOoJEHHOM YpOBHE, YCTaHaBIMBAET 00s3aTEIbHOE
OpeIMETHOE COZEpKaHue, MPelycCMaTpUBAET €ro CTPYKTYPUPOBAHUE IO pa3zesnam
U TeMaM Kypca, ONpeesieT pacupeereHrue ero no kjiaccaM (rojam M3y4deHwus),
naéT TMpUMEpPHOE paclpeiesieHue y4eOHBIX YacoB IO TEMATHYECKUM pa3fenam
Kypca U PEKOMEHIyeMYyIo (MPUMEpPHYIO) MOCIEA0BATEIbHOCTh UX HM3YYEHHS C
y4€TOM MEXIPEIMETHBIX W BHYTPHIIPESIMETHBIX CBS3€H, JIOTUKH Y4YeOHOTO
npolecca, BO3pacTHbIX 0COOEHHOCTEH 00yUaronuxcs.

[Iporpamma no nHdopmaTUKe ONpeaAeiseT KOJIMUYECTBEHHbIE U KAUYeCTBEHHBIE
XapaKTepUCTUKHN Y4eOHOro MarepHuaia Juisi KaKI0ro rojja U3yuyeHus, B TOM YHUCIIe
JUISL COZIEP KATENIbHOTO HAIMOJIHEHUS Pa3HOro BHJAa KOHTPOJS (TPOMEXYTOUHOM
aTTecTaluu oOy4aromuxcs, BCEPOCCUMCKHUX MIPOBEPOYHBIX pabor,
rocy/IapCTBEHHOM MTOroBOM aTTecTaruu). [Iporpamma no nHpopMaTuke SBISETCS
OCHOBOM [IJI1 COCTaBJICHUS AaBTOPCKUX Y4YEOHBIX MpOrpaMM M Y4eOHHUKOB,
MOYPOYHOTO TUTAHUPOBAHUS Kypca yUUTEIEM.

NudopmaTuka B cpeaHem oO1ieM 00pa30BaHUU OTPaXKaeT:

CYIIHOCTh HMH(POPMATUKM KaK HAyYHOW JUCHUIUIMHBI, H3y4Yaroliei
3aKOHOMEPHOCTH MPOTEKaHUSI ¥ BOBMOXXHOCTH aBTOMATU3AIMK WH()OPMAITMOHHBIX
IIPOIIECCOB B PA3IMYHBIX CHCTEMAX;

OCHOBHBIE  00JacTH  TNPUMEHEHHMS  WH(POPMATHKH, TIPEXKAE  BCETrO
MH(GOPMAIIMOHHBIE TEXHOJIOTHH, YIIPaBIECHUE U COLMANIbHYIO chepy;

MEXIUCIHUIUIMHAPHBIN ~ XapakTep HMHPOPMATUKKM W HMHPOPMALUMOHHOM
NEeSATENBHOCTH.

Kypc unbopmatuku 115 ypoBHS CpeaHEro oOmero oOpa3oBaHUs SIBISETCS
3aBEpIIAIOIIMM 3TallOM HENpPEepBhIBHONW IMOATOTOBKH OOydarolmuxcs B 00JacTH
uHDOpMATHKA U HUHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHM, OMUPACTCS
Ha coJlep)KaHue Kypca MH(OPMATHKHU YPOBHS OCHOBHOI'O 0OIIero oOpa3oBaHUs U
OMBIT  TOCTOSHHOTO  TMPUMEHEHHS  WH()OPMAIMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTUH, AA€T TEOPETUYECKOE OCMBICIEHHE, MHTEPIPETALHI0 U 0000IEeHne
3TOTO OIBITA.

Pesynbrarel  yriyOn€HHOTO ypOBHS M3Y4YeHHs] y4yeOHOro MpeaMmeTa
«Madpopmatrkay OpHEHTUPOBAHBI HA TMOJYYCHHE KOMIETCHTHOCTECH IS
nocieayromein  npopeccHoOHAIbHON — IEATEILHOCTH KaK B paMKax JaHHOMU
MpeIMETHOM 00J1aCTH, TaK U B CMEKHBIX ¢ HeMl o0nacTax. OHM BKIFOYAIOT B cEOs:



OBJIQJICHUE KIIIOUEBBIMU TIOHSATUSMH M 3aKOHOMEPHOCTAMH, Ha KOTOPBIX
CTPOUTCSl JaHHas MpeaMeTHas 00JIaCcTh, PACMO3HABAHUE COOTBETCTBYIOIIMX WM
MIPU3HAKOB M B3aMMOCBS3EH, CIIOCOOHOCTh JJEMOHCTPUPOBAThH PA3IUUHbBIE TOIXOIbI
K U3YUYEHUIO SIBICHUM, XapaKTEPHBIX JJI1 U3y4aeMOU NpeIMeTHOI 001acTy;

yMEHUE peliaTh THUIOBBIE MPAKTUYECKUE M TEOPETUYECKHE 3ajayw,
XapakTepHbIE IS MCIOJIb30BAaHUSI METOJOB M HMHCTPYMEHTApHs JaHHOU
peaMeTHON 00J1acTu;

HaJIM4YME MPEACTABICHUA O JaHHOW MNpeaMeTHOM OOJacTH Kak IEJOCTHOMN
TeopuH (COBOKYIHOCTU TEOPHUIi), OCHOBHBIX CBSI3SIX CO CMEXKHBIMH OOJACTIMU
3HaHUMU.

B pamkax yrmy0i€HHOrO ypoBHSI M3ydeHUs] MH(DOPMATUKU O0OEeCTieYMBACTCS
ieJICHANpaBleHHasl MOJArOTOBKAa OO0y4YaloIIMXCsAd K MPOJOJDKEHUI0 00pa3oBaHUs B
OpraHu3alusax  MpoPEecCHOHAIBHOIO  O0pa3oBaHUsl 1O  CHELUATIBHOCTSM,
HEMOCPEJACTBEHHO CBSI3aHHBIM ¢ IUMPOBBIMU  TEXHOJOTUSIMHU, TaKUM Kak
nmporpaMMHas WHXXEHepus, HHPOpMaIlMOHHAass 0e30MacHOCTh, MUH(POPMAITMOHHBIC
CHUCTEMBbl U TEXHOJIOTMH, MOOWIBHBIE CHUCTEMBI M CETH, OOJBIINE JaHHBIE H
MalllMHHOE O0Oy4YeHHe, TPOMBIIUICHHBI WHTEPHET BEIIeH, WCKYCCTBEHHBIN
WHTEJUICKT, TEXHOJIOTUU OecrnpoBOJAHON CBSI3U, POOOTOTEXHUKA, KBAHTOBBIC
TEXHOJIOTUU, CUCTEMBI PACIPEACIIEHHOIO PeecTpa, TEXHOJOTMH BUPTYaJbHOU H
JIOTIOJITHEHHOW peaibHOCTEN.

OcHoBHast 1enb wu3ydeHus ydeOHoro mnpeamera «UudopmaTuka» Ha
yrayoJIEHHOM ypOBHE CpeJHero oOmiero oOpa3oBaHus — oOecleueHue
JaNbHEHUIIero pa3BUTHS MHGOPMAIMOHHBIX KOMIIETEHIIMM 0O0ydaromerocs, ero
TOTOBHOCTH K >KM3HH B YCIIOBUSAX Pa3BUBAIOIIETOCS MHPOPMAIIMOHHOTO OOIIeCTBa
U BO3pacTarollell KOHKYPEHIIMM Ha pBhIHKE TpyAa. B cBs3M ¢ 3TUM u3ydyeHUE
nHdopmatuku B 10—11 kmaccax 10mKHO 00ECTIEUUTh:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HA MOHHUMAaHUU POJIH
UHPOPMATUKH, WH(GOPMAIIMOHHBIX ¥ KOMMYHHKAI[MOHHBIX TEXHOJOTUNA B
COBPEMEHHOM OOIIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMHYECKOTO MBIILIICHUS;

chOpPMHUPOBAHHOCTh YMEHMI pa3nu4aTh (aKThl M OILEHKH, CpPaBHHUBAThH
OLICHOYHBIE BBIBOJBI, BUJETh HX CBSI3b C KPUTEPUSIMU OLICHUBAHUS U CBS3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA JOCTOBEPHOCTH U
00001maTe nHHOPMAITHIO;

chOpPMHUPOBAHHOCTh  TPEICTABICHUA O  BIUSHAM  HUH(DOPMAITMOHHBIX
TEXHOJOTUWA Ha JKU3Hb YelIOBeKa B OOIIECTBE, TOHWMAHHE COIUAIHLHOTO,
AKOHOMUYECKOTO, MOJIUTHYECKOT0, KYJIbTYPHOrO, HOPUANYECKOr0, MPHUPOIHOTO,
SPrOHOMHYECKOTO,  MEOUIIMHCKOTO U (DU3MOJIOTMYECKOTO  KOHTEKCTOB
WH(OPMAITMOHHBIX TEXHOJIOTH;

NPUHSITHE MTPABOBBIX W 3THYECKUX ACMEKTOB MH()OPMAIMOHHBIX TEXHOJIOTHH,
OCO3HAHHE OTBETCTBEHHOCTH JIIOJICH, BOBICUEHHBIX B CO3/IAHUE U UCIIOJIb30BAHUE
MH()OPMALIMOHHBIX CUCTEM, paclpocTpaHeHne HHGOPMAIUK;



CO37aHUE YCIOBUM JUIsl Pa3BUTHsI HAaBBIKOB y4e€OHOH, MPOEKTHOM, HAay4yHO-
HCCIIEIOBATENIbCKOM W TBOPYECKOW NEATEIHbHOCTH, MOTHBAIIMH OOYYaroImUXCs K
CaMOPa3BUTHIO.

B comepxannn yueOHoro mpeamera «MHbopMaTka» BBIIEISIOTCS YETHIpE
TEMaTHYECKUX pa3jiena.

Paznen «Ilu¢ppoBasi rpaMOTHOCTB» IIOCBAUIEH BONPOCAM YCTPOMCTBA
KOMIBIOTEPOB M JIPYTHX OJIEMEHTOB IU(PPOBOTO  OKPYXKEHHs, BKIOUYas
KOMIIBIOTEPHBIE CETH, UCTIOIB30BAHUIO CPEJICTB OMEPAIIMOHHON CUCTEMBI, paboTe B
cetu UHTepHET W UCHONB30BAaHUIO WMHTEPHET-CEPBUCOB, HWH(POPMAIIMOHHOMN
0€30MacHOCTH.

Paznen «Teopermueckue oOCHOBbI HHGOPMATHKH» BKIIOYaeT B ceOs
NOHSITHWHBIA armapaT WH(OOPMATHUKH, BOIPOCH KOIUPOBAaHMS WH(GOPMAIIWH,
U3MEpeHusT MHPOPMAIIMOHHOTO O00BEMa JAaHHBIX, OCHOBBI aireOpbl JIOTUKH |
KOMIBIOTEPHOTO MOJICIIUPOBAHUSI.

Paznen «AJropurMbl M NPOrpaMMHPOBAaHHe)» HAaIlpaBJIeH Ha pPa3BUTHE
AITOPUTMHYECKOTO MBIIUICHHUS, Pa3padOTKy alrOpUTMOB M OIIEHKY UX CIOKHOCTH,
(GopMupOBaHUE HABBHIKOB peajH3allii MPOTpaMM Ha SI3bIKaX MPOrpaMMHPOBaHUS
BBICOKOTO YPOBHSI.

Pasmen  «WudopMaumoHHbIe  TEXHOJOTHH»  TOCBSAIIEH  BOMPOCAM
NPUMCHCHUS HMH(POPMAIMOHHBIX TEXHOJOTHH, pealu30BaHHBIX B TPUKIATHBIX
IPOrpaMMHBIX MPOAYKTaX U UHTEPHET-CEPBUCAX, B TOM UYHKCJIE B 3aJa4ax aHaIn3a
JAHHBIX, WCIOJB30BaHUIO 0a3 JAHHBIX M JJIEKTPOHHBIX TaOJUIl IS PEIICHHS
NPUKJIAIHBIX 3a/a4.

B npuBenénHom panee conepkanuu ydyeOHoro mpeamera «HMubopmaThkay
KYPCHBOM BBIJICJIEHBI IOMOJIHUTEIbHBIE TEMBI, KOTOPHIE HE BXOJST B 0053aTEIbHYIO
nporpaMMmy OOYy4YeHUsI, HO MOTYT OBITh MPEMJIOKEHBI JUISI U3YUCHHS] OTIEIbHBIM
MOTHUBHUPOBAHHBIM M CTIOCOOHBIM 00YYaOIINMCH.

VYrinyOnéHHbIi  ypOBeHb H3y4YeHUs HWH(GOPMATHKU PEKOMEHIyeTCs s
TEXHOJOTUYECKOTO  TpOo(uiis, OpPUEHTHUPOBAHHOTO HA  HMHXKEHEPHYIO U
nHOOPMAIIMOHHYIO Ccepbl ACATEILHOCTH. YTIyONEHHBIH YpOBEHb HW3yUYCHHS
uH(OpMaATHKN 00ECTIEYUBACT: TOJTOTOBKY OOYYarOMIMXCs, OPUEHTUPOBAHHBIX HA
CHEIUANBHOCTH B 00JaCTH HWH(DOPMAIMOHHBIX TEXHOJIOTUH W HWHXXCHEpPHBIC
CHELMAILHOCTH, yYacTUE B IPOEKTHOM U HCCIEI0BAaTEIbCKON JI€ATEIbHOCTH,
CBS3aHHOM C COBPEMEHHBIMU HAMNpPABJICHUSIMH OTpaciu HHPOPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX T€XHOJIOTHH, MOATOTOBKY K YYaCTHIO B OJIMMITHAIaX U Cllaye
Ennnoro rocyapcTBEeHHOTO 3K3aMeHa M0 HH(POpMaTHKE.

[TocnenoBaTenbHOCTh M3Y4YEHHs] TEM B Ipeleiax OAHOro rojaa o0ydeHHs
MOXKET OBITh W3MEHEHAa MO YCMOTPEHHMIO YYWUTENsl HpPU TMOATOTOBKE padoueit
MPOrPAMMBI U TIOYPOUHOTO TJIAHUPOBAHMUS.

OO6mIee 9nCiIO 9acoB, PeKOMEHIOBAHHBIX sl M3y4eHUs HHPOPMATHKU — 272
yaca: B 10 knmacce — 136 yacoB (4 yaca B Henento), B 11 knacce — 136 yacoB (4 yaca
B HEJEJIO).



COIAEPKXAHUE OBYUEHUA
10 KVIACC

IIu¢ppoBasi rpaMOTHOCTDH

TpebGoBaHust TEXHUKU O€30MACHOCTU U TUTUEHBI IIPU paboTe ¢ KOMITbIOTEpaMHU
U IPYTUMU KOMIIOHEHTaMU [IUGPOBOTO OKPYKEHUS.

[TpuHuMIBEl pabOTHl KOMIIBIOTEPOB U KOMIBIOTEPHBIX CUCTEM. APXUTEKTypa
¢don Heiimana. ABTOMATHYECKOE BBHIMIOJIHEHHUE MPOTPaAaMMbl MPOILIECCOPOM.
OnepaTuBHasi, TMOCTOSIHHAsT W JIOJATOBpeMeHHas mnamaTb. OOMEH JaHHBIMH C
noMouIpio muH. KoHTposuiepsl BHENTHUX YCTPOUCTB. [IpsAMoil JOCTyN K maMsITH.

OCHOBHBIE TEHJCHIIMU Pa3BUTHS KOMIIBIOTEPHBIX TeXHONOTUM. [Tapannenbabie
BBIYMCIICHUSL. MHoromnpoueccopHbie CUCTEMBI. CynepKoMIIbIOTEPHL.
Pacnpenenénnple BBIYMCIUTEIBHBIE CUCTEMbl W 00paboTKa OOJBIIUX JIaHHBIX.
MoO6unbpHbBIE TUPPOBBIE YCTPOMCTBA M UX POJb B KOMMYHHUKAIUAX. BcTpoeHHBIE
KOMITbIOTEPhl. MUKPOKOHTpOJIIEphl. POOOTH3MpOBaHHBIE IPOU3BOICTBA.

[IporpammHoe oOecrieueHre KOMITBIOTEPOB U KOMITBIOTEPHBIX CHUCTEM. Bubl
IporpaMMHOro oOecredyeHuss W ux HazHadueHue. OCOOEHHOCTH MPOrpaMMHOTO
obecrieueHus: MOOWIBHBIX ycTpoicTB. IlapamienbHoe mporpaMMHpOBaHHE.
CuctemHoe mnporpamMmHoe oOecrieueHue. OrnepanuoOHHbIE CUCTEMBI. Y TUIUTHI.
HpaiiBeppl  ycTpoiicTB. HMHCTamdAmuss ¢ JAEUHCTAUISIUUA — OPOrPAMMHOIO
oOecrieyeHusl.

daiinoBeie cUCTeMbl. [IpUHIUIBI pa3MeleHuss W HMEHOBaHUs (HailyioB B
nonroBpeMeHHoM namsTu. [11aGnoHb! s onvcaHus Tpymnn Qaiios.

[Iporpammuoe oGecrnieyenue. JIuieH3MpoBaHUe MPOTPAMMHOI0 OOeCTIeUeHHUsI
u 1 poBIX pecypcoB. [Iponpueraproe u cBOOOHOE IPOrpaMMHOE 0OecCTIeUeHHE.
KoMMepueckoe 1 HEeKOMMEpPUYECKOE HCTIOIb30BAHKE MTPOTPAMMHOTO 00ECTICYSHUS U
UGpoBBIX pecypcoB. OTBETCTBEHHOCTb, YCTAaHABIMBaeMasl 3aKOHOIATEIIHLCTBOM
Poccuiickoit ®denepanuu 3a HENMPABOMEPHOE MCIIOJIb30BAHHE MPOTPAMMHOTO
obecrieueHusI ¥ UPPOBBIX PECYPCOB.

[IpuHUMIIBI TOCTPOEHHUS M allapaTHbIE KOMIOHEHThI KOMIIBIOTEPHBIX CETEH.
CeteBbie npoTokonsl. Cets MHTEpHET. Afpecanus B cetn MHTepHET. [IpoTOKOIBI
creka TCP/IP. Cuctema mOMEHHBIX UMEH.

Pasnenenne |IP-cetm Ha moxacetn ¢ momomblo Macok noxacereid. CereBoe
agMuHUCTpUpoBaHue. [lomydyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hammuusi CBsI3UM € y3ioM cetd. OmpeneneHue Mapuipyta IABUKEHUS
MTaKETOB.

Buaet  gestenbHoctn B cetu  HHtepner. CepBuchl  MHTepHeTa.
['eonndopmarmoHHbie CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHU
(mampuMmep, JOKaus MOOWJIBHBIX TeNe(POHOB, OMNMpPENEICHUE 3arpyKEHHOCTH
aBTOMArucTpasieil), ”HTEPHET-TOPTOBIISA, OPOHUPOBAHUE OMIIETOB ¥ TOCTUHHUII.

['ocynapcTBeHHBIE AIEKTPOHHBIE CEPBHUCHI M yciayru. ColHanbHbBIE CETH —
OpraHu3anus KOJUIEKTUBHOTO B3aUMOJIEUCTBUSI M oOMeHa naHHbIMU. CeTeBoi



ATUKET: MpaBuWijia MOBeJAeHUs B KuOeprnpoctpancTBe. IIpobnema mnoamuHHOCTH
noJiyueHHO! nHpopmanuu. OTKpbITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHble W SKOHOMHYECKHUE YIPO3bl, CBS3aHHBIE C HCIOJb30BAHHEM
MH(OPMAIMOHHO-KOMMYHUKALIMOHHBIX TeXHOJOrui. OOmue npodsieMbl 3aliuThl
uHpopmau 1 “HPopMalnoHHOU Oe3onacHocTH. CpencTBa 3auThl HHGOPMALIUH
B KOMITBIOTEPaX, KOMITBIOTEPHBIX CETSIX M aBTOMATU3MPOBAHHBIX HHPOPMAITMOHHBIX
cucremax. [IpaBoBoe obecrnieueHre HHPOPMAIMOHHON OE30MaCHOCTH.

[IpenoTBpamieHye  HECAHKIIMOHMPOBAHHOTO  JIOCTyNa K  JIMYHOM
KOH(HJIEHIHaIbHON HH(pOpMALMK, XpaHSLIEHCs Ha MEPCOHATIBHOM KOMIIBIOTEpE,
MOOMIIBHBIX ycTpoiicTBax. BpenoHocHoe mporpamMmHoe oOecrieyeHue U CrocoObl
O00ppOBl C HUM. AHTHUBHpPYCHBbIE Mporpammbl. OpraHu3anus JUYHOIO apXuBa
uHpopmaruu. PezepBHoe konupoBanue. [laponbHas 3ammra apxusa.

HIudpoBanue nanabix. CUMMeTpUYHBIC B HeCUMMeTpuaHbIe I dpbl. [HInudpst
npoctoii 3amensl. [lndp Hezaps. Hudp Buxenepa. Anroputm mudposanus RSA.

TeopeTnueckue 0CHOBBI HHPOPMATHKH

WNudopmarius, nanaple U 3HaHUsA. MHGOpMAIIMOHHBIE MPOIECCHl B MPUPO/IE,
TEXHUKE U OOIIECTBE.

HenpepblBHBIE W JAWCKPETHBIC BEIWYMHBI W CUTHaIBL. HeEo0X0auMOCTh
JUCKpPETU3alui WHGOPMAIMK, TpEIHA3HAYCHHOW JJI1 XpaHCHWs, Nepeadd Hu
00paboTKu B IIUGPOBBIX CUCTEMAX.

JlBonuHoe KoaupoBaHue. PaBHOMepHbIE UM  HEpaBHOMEpPHBIE  KOJBI.
JlexoaupoBanue cOOOIEHUH, 3alMMCaHHBIX C MOMOIIbI0 HEPAaBHOMEPHBIX KOJOB.
VYcnoue @Pano. [loctpoeHue OAHO3HAYHO AEKOAMPYEMBIX KOJIOB C IMOMOIIBIO
nepeBa. ENUHULIBI U3MEepeHUs KoJnyecTBa MHPopMauuu. AjpaBUTHBINA MOAXOA K
OILICHKE KOJIMYeCTBa HMHPOPMAIIUH.

Cucrembl cuucnenus. Pa3BépHyTass 3amuch LENbIX U JAPOOHBIX YHCEN B
MMO3UIIMOHHON cucteMe cuucieHusa. CBoucTBa MNO3UIMOHHOW 3alUCHA  YHCiA:
KOJIMYECTBO U(p B 3amucH, MpU3HAK JECITMMOCTH YHCJIa HA OCHOBaHUE CHUCTEMBI
CUMCIICHUS. AJITOPUTM NIEPEBOJIA IIEJIOTO YUCIa U3 P-UUHOI CUCTEMBI CUUCIICHUS B
JECATUYHYIO0. AJTOPUTM TMEpeBOJa KOHEUHOW P-muHOW npoOu B NECITHUHYIO.
ANTopuTM TIEpeBO/1a IEJIOTO YKCia U3 AECITUYHON CUCTEMBI CYHCIICHUS B P-ruHyto.
[lepeBon KOHEYHOU AECATHYHON NpoOu B P-uunyro. JIBomdHasi, BOCbMEpUYHAS U
[IECTHAAIIATEPUYHAS] CUCTEMbI CUUCIICHUS, CBA3b MEXITYy HUMHU. ApU(pMETHUECKHE
orepanyy B TO3WIIMOHHBIX CHCTEMax CUMCIeHUs. TpowuHas ypaBHOBEIICHHAS
cUCTeMa CUHCIIeHUs. [IBOMYHO-IeCATUYHAS] CUCTEMA CUUCIICHUS.

KomupoBanne TtekcroB. KommpoBka ASCIl. OpHoOaliTHBIE KOIUPOBKH.
Cramgapr UNICODE. Kommposka UTF-8. Omnpenenenue wuH()OPMAIMOHHOTO
00BEMa TEKCTOBBIX COOOIIECHUH.

KomupoBanme  wm3oOpaxkenuii. Ornenka  uHGOPMAIMOHHOTO  00BEMa
rpadudecKrX JaHHBIX MPH 33JJaHHBIX PA3pPEIICHUH U TITyOMHE KOAUPOBAHUS I[BETA.
[BeToBrie Monenu. BexktopHoe koaupoBanue. @opmartbl rpaduueckux (Qpaisos.
Tpéxmepnas rpaduka. @pakranbHas rpaduka.



Konuposanue 3Byka. OnieHka HHPOPMAITMOHHOTO 00bEMa 3BYKOBBIX JAHHBIX
NP 33JaHHBIX YACTOTE TUCKPETU3ALMU U PA3PSATHOCTH KOAUPOBAHMUS.

Anrebpa noruku. IloHsiTue BbICKa3bIBaHUs. Bbicka3biBaTelbHbIE (HOPMBI
(npenukatel). KBaHTOpBI CyIlIeCTBOBaHUS U BCEOOUTHOCTH.

Jlornueckue omepanuu. Tabmuibl UCTUHHOCTH. Jlornueckue BBIPAKECHUS.
Jlornueckue ToxaecTBa. Jl0Ka3aTeNbCTBO JIOTUYECKUX TOXKIECTB C IOMOIIBIO
Ta0IUI] UCTUHHOCTU. Jlornueckue onepanuu U onepalud HaJl MHOKECTBaMHU.

3aKoHBI anreOphl JIOTUKU. ODKBUBAJEHTHBIE MPeoOpa3oBaHUsl JIOTUYECKUX
BBIp@)XCHUU. JIornyeckue ypaBHEHUs U CUCTEMBI YPaBHEHUM.

Jlornueckue GyHKIMU. 3aBUCUMOCTh KOJHUYECTBA BO3MOXHBIX JOTHUYECKUX
GbyHKIMI OT KoJInuecTBa apryMeHTOB. [lojHbIe CUCTEMBI TIOTHUECKUX () YHKITUH.

Kanonuueckue  ¢opmbl  joruueckux  BeIpaxkeHuil.  CoBepIlICHHBIC
JTU3bIOHKTUBHBIE W KOHBIOHKTUBHBIE HOpPMalibHbIE (DOPMBI, aJITOPUTMBI HX
MOCTPOEHUSI IO TaOJIUIIe UCTUHHOCTH.

Jlorndyeckue 53J€MEHTBI B cocTaBe KomIbiotepa. Tpurrep. Cymmarop.
Muoropa3psianbeiii cymmarop. IloctpoeHne cxem Ha JIOTHYECKHX DJIEMEHTaxX IO
3aJJaHHOMY JIOTUYECKOMY BBIPAXKEHUIO. 3alKCh JIOTUYECKOTO BBIPAKEHUS 10
JIOTUYECKOU CXEME.

[IpencraBnenue MenbIX YUCE B MaMATH KOMIbIOTepa. OTpaHUYEHHOCTD
qvana3oHa 4YUCEel TMpU OrpaHUYCHUHM KOJIMYECTBAa pa3psaAnoB. IlepenosiHeHue
paspsiiHOi ceTku. be33HakoBble M 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWT. J[BOMUHBIN
JOTIOJIHATENbHBINA KOJI OTPULATEIbHBIX YHCEN.

[TobuToBbie moruueckue omnepanuu. Jlornueckuit, apudmeTnyeckui wu
mukauyeckud  cnpuru.  llludpoanne ¢ mnomompio TOOUTOBOM — OmNEpaIvu
«uckimoygaromiee NJINy.

[IpencraBieHne BEIIECTBEHHBIX YHUCEI B MaMSITH KOMIbIOTEpA. 3Hauallas
4acTh M MOPSAAOK uuciia. J[manma3oH 3HAYCHWH BEIICCTBEHHBIX uncell. [IpobiaemMbl
XpaHEHUsl BEIIECTBEHHBIX YHUCEJ, CBSI3aHHbIE C OIPAHMYECHHEM KOJIMYECTBA
pa3psanoB. BellonHeHue omnepanuii ¢ BEIIECTBEHHBIMU 4YHUCJIaMHU, HAKOIUICHUE
OIINOOK TIPH BHIYUCIICHHSIX.

AJITOPUTMBI U IPOTrPAMMHPOBAHUE

Omnpenenenne BO3MOXHBIX PE3YJIbTaTOB PabOThl MPOCTEHININX aITOPUTMOB
YOpaBJi€HUs HCIOJHUTENSAMU M BBIUUCIHUTEIBHBIX alroputMoB. OrmnpeneneHue
HCXOJIHBIX JaHHBIX, P KOTOPBIX aJTOPUTM MOXKET 1aTh TPEOYyEMbIN pe3yJbTar.

Otanbl pemieHusi 3ajad Ha Kommbiorepe. HMHCTpyMeHTanbHbIE CpEICTBa:
TPAHCHATOpP, OTIAAYUK, HOpo@uiaupoBmiK. Komnuiasiuus u UHTEpHpeTaLus
nporpamMm. BupryanbHble MalIvHBL.

WNurterpupoBanHass cpema pa3paOOTKu. MeTonbl OTIAAKA  MPOTPamMM.
Hcnonp3oBanue TpaccupoBOouHbIX Tabmui. OTtmamounsiii BeiBOA. [lomaroBoe
BBITIOJIHEHUE MPOrpaMMbl. Touku octaHoBa. [[pocMOTp 3HaUEHUI IEPEMEHHBIX.

S3pik  mporpammupoBanms (Python, Java, C++, C#). Tumbl &IaHHBIX:
LIEJIOYMCIICHHBIE, BEILICCTBEHHBIE, CHMBOJIbHBIE, TOTHYeCKUe. BerBiienus. CiioxHbie



ycaoBusa. Lukiel ¢ ycnoBueM. Llukibl 1o mepemeHHOM. B3anMo3aMeHsIEMOCTb
pa3nuYHBIX BUAOB LMKIOB. MuBapuant wnwukna. CocTaBieHHE UUKIA C
HCII0JIb30BAaHUEM 3apaHee ONpeeIEHHOr0 MHBApUAaHTA LIUKIIA.

JloxyMeHTHpoBaHue nporpaMm. Mcrnons3zoBanue kommeHTapues. Iloaroroska
OMUCAHUS MPOTPAMMBI M1 HHCTPYKIIUU JIJISI TTOJIH30BATEIS.

Anroput™Mbl 00pabOTKH HATYpaJbHBIX YHCEN, 3alMCAaHHBIX B MO3UIMOHHBIX
CUCTEMaxX CYHMCICHMs: pa3OMeHHe 3amucu 4Yucia Ha OTHeJbHble LHUDpHI,
HaxXOXJEHUE CYMMbl W TpOU3BEACHUS UU(Dp, HAXO0XKICHHE MAKCUMaJIbHOU
(MUHUMAIIBHOMN) TUPPHI.

Haxoxxnenue Bcex MpOCTHIX YMCEN B 3aJlaHHOM Juarnas3one. IIpencraBinenue
yuclia B BUJe Habopa MpOCThIX COMHOKUTENEH. AJIrOpUTM OBICTPOTO BO3BE/ICHUS B
CTENeHb.

OO6paboTKa JaHHBIX, XpaHIIIUXCS B Qainax. TeKCTOBbIE U TBOMYHBIE (ailiibl.
daitnoBele nepeMeHHble ((aitnoBeie ykazarenu). Urenue u3 daiina. 3anuch B daii.

Pazbuenue 3anaun Ha noazanayu. [loanporpamMmel (rpouenypsl U GyHKIUN).
Pexypcusi. PexkypcuBHBIe 00BeKTHI ((hpakTanbl). PexkypcuBHBIE TpoOIEAyphl U
¢ynkuuu. Mcnonb3oBanue cTexa Juisi OpraHu3alii peKypCUBHBIX BBI30BOB.

Hcnonb3oBanue CTaHIapTHOM OMOIMOTEKH s3bIKA MPOTPAMMUPOBAHUS.
[lonkntouenne  OUONMOTEK  MOANPOrpamMM  CTOPOHHUX  IPOU3BOAMUTENEH.
MoaynbHBIN PUHIIMI TOCTPOEHUS MPOTPAMM.

UYucnennbie MeToibl. TouHOE M PpUOIMKEHHOE pelieHus 3a1auu. YuciaeHHbie
METOJIbI pelIeHUs] YpaBHEHUU: MeTo] mepedopa, METO] MOJOBUHHOTO IEICHHUS.
[Tpubnux€nHoe BbIUMCIEHUE [IJIMH KPUBBIX. Bbrumcinenue miomaneid Quryp c
MOMOIIBI0 YHCIEHHBIX METO/MOB (METOJ MPSAMOYTOJIHHUKOB, METOJl Tpareuui).
[lonck w™akcumyma (MUHHMYMa) GYHKIMM OJHOW TMEPEeMEHHOM MeTOoIoM
MOJIOBUHHOTO JICJICHHUSI.

O6paboTka CHUMBOJBHBIX  JaHHBIX. BcTpoeHHble  (QYHKIMM  s3BIKA
IPOrpaMMHUPOBAHUS 11 00paOOTKM CHUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIbHBIX CTPOK: TOJCYET KOJMYECTBA TMOSBICHUN CHMBOJIAa B CTPOKE,
pa3z0ueHne CTPOKH Ha CIIOBA MO MPOOEIbHBIM CUMBOJIAM, TIOUCK TOJCTPOKH BHYTPH
JTAHHOM CTPOKH, 3aME€HA HaWICHHOM ITOJICTPOKHU HA APYT'YIO CTPOKY. I eHepanus Bcex
CIIOB B HEKOTOpOM aidaBUTE, YIOBIETBOPSIONINX 3aJlaHHBIM OTPAHUYCHUSM.
[IpeoGpazoBanue Ynciia B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl W MOCIEAOBATEIBHOCTH YHCEN. Bpruncienne 0000IIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAaCCHBA WJIM YMCJIOBOW MOCIEA0BATEIBHOCTU (CYMMBI,
MPOU3BEACHUS, CPEIHEro apuhMEeTHUIECKOTO, MUHUMAIHLHOTO W MaKCUMAaJIbHOTO
AJIEMEHTOB, KOJMYECTBA 3JEMEHTOB, YJIOBJIETBOPSIOIMIMX 33JaHHOMY YCJIOBHIO).
JInHEeVHBIN TONCK 3aJaHHOTO 3HAYEHUs B MACCHUBE.

CoptupoBka 0gHOMEpPHOro Maccusa. [IpocTeie METOIBI COPTUPOBKHU (METOL
Mmy3bIpbKa, METOJA BBIOOpa, COpTHpPOBKA BcTaBKamu). COPTUPOBKA CIHSTHUEM.
beictpass coprupoBka MaccuBa (anroput™ QuickSort). JIBowuHBII TIOWCK B
OTCOPTHPOBAHHOM MAacCCHUBE.



JIBymMepHble MaccuBbl (MaTpuupbl). AJNTOpUTMBI 00paOOTKU JIBYMEPHBIX
MacCHBOB: 3aII0JIHEHUE JBYMEPHOIO YMCIOBOIO MACCHUBA 110 3a/laHHBIM IIPaBUIIaM,
MOKMCK AJIEMEHTA B IBYMEPHOM MACCHBE, BBIUMCICHUE MakCUMyMa (MUHUMyMa) U
CYMMBI 3JIEMEHTOB [JBYMEPHOIO MAacCHBa, IEPECTAHOBKA CTPOK U CTOJOLIOB
JBYMEPHOI'O MacCHUBa.

NupopmManoHHbIe TEXHOJIOIHH

TexcroBbiii mporieccop. PemaktupoBanue u QopmatupoBanue. I[IpoBepka
opdorpapun u rpammatukud. CpencrtBa TOHMCKAa W aBTO3aMEHbl B TEKCTOBOM
npoueccope.  HMcnonb3zoBanne — ctuned.  CTpyKTypHpOBAaHHBIE — TEKCTOBBIE
nokymeHTbl. CHocku, ornasinenue. KoimnexktuBHas paboTa ¢ JOKYMEHTaMH.
HNHCTpyMEHTBI pelieH3UpOBaHus B TEKCTOBBIX mpoiieccopax. OOsayHble CEpBUCHI.
Henosas nepenucka. Pedepar. [IpaBuna uutupoBaHusi HCTOYHUKOB M 0(hOPMIICHUS
oubnuorpaduyeckux ccpuiok. OdopmiieHre crnucka JUTepaTypbl. 3HAKOMCTBO C
KOMITBIOTEPHOM BEPCTKOM TeKcTa. TEeXHUYECKHE CpeACcTBa BBOJA TEKCTA.
Crnenuann3upoBaHHbIE CPEJICTBA PEAKTUPOBAHUS MATEMAaTUUECKUX TEKCTOB.

Ananu3 naHHbIX. OCHOBHBIE 3aJlauyd aHAIW3a JAHHBIX: NPOTHO3UPOBAHME,
knaccuduKkalus, Kiactepusanus, aHanu3 OoTkiIoHeHuil. [locrnenoBaTenbHOCTD
pelIeHus 3a7a4 aHajgu3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYUCTKA U OIEHKA
KayecTBa JIAHHBIX, BHIOOP W/WIM MOCTPOEHUE MOJIEIH, NMpeoOpa3oBaHue JaHHBIX,
BU3yaJu3alys JaHHBIX, MHTEpIpeTalus pe3ynbraTtoB. [IporpaMMubie cpenctsa u
UHTEPHET-CEPBUCHI I 00pabOTKN U MpEeCTaBICHUS JaHHBIX. bosbliine JaHHBIE.
MamaHoe o0yyenue. HTeeKTyanbHbli aHaIu3 JaHHBIX.

AHanu3 JaHHBIX C MOMOIIBIO SJIEKTPOHHBIX TaOyuIl. BbluncieHue cyMMsl,
cpenHero apupMeTu4ecKoro, HaudoNbIIero (HAMMEHBIIIET0) 3HAYCHHUS IHana3oHa.
Breruncnenne koadduimenTa Koppensuuu JIBYX pPsSAoB HaHHBIX. llocTpoenue
CTONMOYATHIX, JHMHEWYAaThIX W KPYyroBbix nuarpamm. [loctpoenue rpadukos
bynakuwmii. [Tonbop muHUM TpeHa, penieHne 3a1ad IPOrHO3UPOBAHHUS.

UucnenHoe pernieHWe YpaBHEHHMH ¢ TIOMOINBIO mojxdopa IapamMmerpa.
OnTrMu3anys Kak NOMCK HAWIYUYLIEro pelleHHs B 3alaHHBIX ycioBuUsaX. LleneBas
byHKIMsA, orpannydeHus. JIokanbHbIE ¥ TI00ATBHBI MUHIMYMBI 11€TIEBOM (DYHKITHH.
Pemenue 3a1a4 onTHMH3aLUHU C TOMOLIBIO 3IEKTPOHHBIX TaOIMII.

11 KIJACC

TeopeTnueckue 0CHOBbI HHPOPMATHKHI

TeopeTndeckue MOAXOABI K OIIGHKE KOJIWYECTBa WHGOpMANHMHA. 3aKOH
agauTuBHOCTU HHpopmanuu. Popmyna Xaptau. MHpopmaius v BEpOSITHOCTb.
®opmyna lllenHoHa.

Anroputmbl cxaTus gaHHBIX. Anroput™ RLE. Anroputm Xaddmana.
Anroputm LZW. AATopuTMBI CKaTHSI JAHHBIX C TOTEPSIMU. Y MEHbBIIIEHUE TTTyOUHBI
KoupoBaHus 11BeTa. OCHOBHBIC HIeH alropuTMoB cxatus JPEG, MP3.



CkopocTh mepenadyd JaHHBIX. 3aBUCMMOCTb BpPEMEHH IIepeladyd  OT
MH(OPMAIIMOHHOTO 00BbEMA JAHHBIX U XapaKTEPUCTHK KaHayla CBS3H. lIpuuuHb
BO3HMKHOBEHHUs OMIMOOK Mpu Mepefadye JdaHHbIX. Konpl, 1O3BOJISIONINE
OoOHapy’>XMBaThb M UCHPABIATH OLIMOKM, BO3HUKAIONIME NpHU Mepenade JaHHbBIX.
Paccrosinue Xsmmunra. KoaupoBanue ¢ nopropeHueM 0utoB. Koasl XsMMuHra.

Cucrembl. KoOMIOHEHTHI cUCTEMBI M UX B3auMoeicTBre. CucteMHbId 3 PexT.
VYnpasnenue kak nHGOpMaAIMOHHBIN TIporiecc. OOpaTHas CBS3b.

Mopenn n moaenupoBanue. Llens monennpoBanus. COOTBETCTBUE MOJAEIH
MOJICIIUPYEMOMY OOBEKTY WIJIM Mpolieccy, 1enu moaenupoBaHus. Gopmanuzanus
NPUKJIAJHBIX 3a7a4.

[IpencraBienue pe3yabTaTOB MOJECIMPOBAHUS B BHIE, YIOOHOM st
BOCHPUATHS YeJIOBEKOM. [ paduyeckoe mpeacTaBieHre TaHHbIX (CXEMBbI, TaOIUIbI,
rpaduxn).

I'padsl. OcHoBHble noHsTH. Buael rpados. Onucanue rpadoB ¢ MOMOIIbIO
MaTpull CMEXHOCTH, BECOBBIX MAaTpHUIll, CIUCKOB CMEXHOCTH. PelieHue
AITOPUTMHUYECKUX 3aa4, CBSI3aHHBIX C aHauu3oM rpadoB (MOCTpOCHHE
ONTUMAJIBHOTO TIYTH MEXIy BepIIMHAaMHU Tpada, oOnpeaeneHre KOJIMYecTBa
Pa3TUYHBIX MyTEH MEXKIy BEepIIMHAMU OPUEHTUPOBAHHOTO AIIMKINYECKOro rpada).

Hepesbsi. bunapnoe nepeBo. [lepeBbsi moucka. CrocoObl 00xoja Jepesa.
[IpencraBienue apupMeTHYECKUX BBIPAXKEHUN B BUE JepeBa. J{MCKpPETHBIE UTPHI
JIBYX UTPOKOB ¢ noiHoi nHdopmarnueit. [loctpoenune nepesa nepedopa BapruaHTOB,
OMKMCAHKUE CTPATETUH UTPhl B TAOIUYHON (opme. BBIUTPHIIHBIE U MPOUTPHIIIHEIE
NO3ULINH. BBIMTPBIIIHBIE CTPATETHH.

CpenctBa HMCKYyCCTBEHHOI0 MHTeUIeKTa. CepBHCHI MAlMHHOIO MEpPEBOAA U
pacno3HaBaHus yCcTHOM peun. KorHutuBHBIE cepBHUCHL. MneHTudukanus u mouck
n300pakeHuH, pacrio3HaBaHHE JIUII. CamooOy4aroruecs CUCTEMBI.
HckycCTBEHHBINM MHTEJUIEKT B KOMITBIOTEPHBIX Hrpax. Mcronb3oBaHHE METOIOB
MCKYCCTBEHHOTO MHTEIJIEKTa B oOydarmux cucremax. Mcrnonb3oBanue MeTon0B
UCKYCCTBEHHOTO MHTEJUICKTa B poboToTexHuke. MuTepHer Beme. [lepcniekTuBs
Pa3BUTHUSA KOMIIBIOTEPHBIX MHTEJUIEKTYaJIbHbIX CUCTEM. HEMpOHHBIE CETH.

AJITOPUTMBI U IPOTrPAMMHPOBAHUE

dopmanusanus NOHATHS anroputma. MammuHa TeIOpUHra Kak YHUBEpPCAJIbHAS
MoJenb Beuncinenui. Tezuc YUépua—Twropunra.

OreHka CIOXHOCTH BbIYMCIIEHUN. Bpems paboThl U 00BEM HCMONB3YyeMOit
naMmsiTH, HUX 3aBUCUMOCTb OT pa3Mepa HUCXOJAHbIX JaHHbIX. OleHka
ACHMITOTUYECKON CJOXHOCTH QJITOPUTMOB. AJTOPUTMBI  ITOJIMHOMHAIBHOU
cnoxkHoctu. [lepebopHbie anroput™sl. [Iprumepsl pa3anyHbIX AITOPUTMOB PELICHUS
OJIHOM 3a/1a4M, KOTOPBhIE UMEIOT PA3JIMYHYIO CIOKHOCTD.

[Tonck mpocThIX uWcen B 3aJaHHOM JHANAa30HE C IOMOIIBI AJITOPUTMA
«permreto DparocheHar.

MHoropa3psiAHbI€ 1ieJible Yuca, 3a/1a4d JUIMHHOW apu(MeTHKu.



CnoBapu  (acconuaTUBHBIE MAacCCHUBBI, OTOOpa)keHus). XdMI-TaOJUIIBI.
[TocTpoenue andaBuTHO-4aCTOTHOTO CIIOBAps ISl 33JaHHOTO TEKCTA.

Crekn. AHamM3 MNpaBWIBHOCTH CKOOOYHOTO BbIpakeHUs. Bbluucnenue
apu(pMETHUECKOT0 BBIPAXKEHUS, 3aIMCAHHOTO B MOCT(UKCHON (popme.

Ouepenu. Mcnonb3oBanue ouepenn sl BpeMEHHOTO XpAHEHUS JaHHbBIX.

Anroputmbl Ha Tpadax. IlocTpoeHHe MUHUMAIBHOTO OCTOBHOIO JepeBa
B3BEIIEHHOTO0 CBSA3HOIO HEOPUEHTHUpOBAaHHOro rpada. KomaumdecTBo pazimyHbIX
MyTel MeXay BEepIIMHAMHU OPUEHTUPOBAHHOTO ALMKIMYECKOro rpada. AJropuTMm
JIeUKCTpBI.

HepeBbs. Peanuzanus nepeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBoMUYHBIE
(Ounapubie) naepeBbs. [locTpoeHue nepeBa Ajid 3aJlaHHOTO apU(DMETHUECKOTO
BbIpakeHusl. PekypcuBHbIE aliropuTMbl 00xoda nepeBa. Mcmonb3oBaHue cTeka U
ouepeau sl 00xoj1a epeBsa.

JluHamuyeckoe MporpaMMUpPOBaHUE KakK METOJ  peuleHus 3ajJady ¢
COXpPaHEHHEM MPOMEXKYTOUHBIX PE3YyIbTaTOB. 3a/Jaud, peuiaeMble € TOMOUIBIO
JUHAMUYECKOTO TPOrpaMMHMPOBAHHUSA: BBIYUCICHHE PEKYPCUBHBIX (DYHKIIHM,
NOJICYET KOJIMYECTBA BAPUAHTOB, 33/1a4l ONITUMU3AIUH.

[Tonsitue 060 00BEKTHO-OPUEHTUPOBAHHOM MporpaMMupoBaHUU. OOBEKTHl U
kiaccel. CBoiicTBa M MeTOAbl 00beKTOB. OOBEKTHO-OPHUEHTHUPOBAHHBIN aHAIN3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO TIOJXOJA.
Wukancynsuus, Hacjleq0BaHNue, HOJTUMOPPU3M.

Cpenbl  ObicTpoii pa3pabotku nporpamm. IIpoexktupoBanue uHTEpdeiica
nojb30BaTels. croib30BaHNEe FOTOBBIX YIIPABISAEMBIX SJIEMEHTOB JIs1 IOCTPOCHHUS
uHTepdeiica.

O630p  s3pikOB  mporpammupoBaHus.  llomstue o  mapaaurmax
IpOTrpaMMHUPOBaHUS.

HNudopMannoHHbIe TEXHOJIOT A

Otanbl  KOMIBIOTEPHO-MAaTEMaTUYECKOTO  MOJEIHUPOBAHUS: TOCTAaHOBKA
3amauu, pa3paboTka  MOJENH, TECTHPOBAHUE  MOJEIH, KOMIBIOTEPHBIH
AKCHEPUMEHT, aHAJIU3 PE3yJbTATOB MOJIECIUPOBAHUS.

Jluckpetnzauuss 0OpU MAaTEeMaTUYECKOM MOJECIHPOBAHUM  HEMPEPBIBHBIX
nporiieccoB. MonienupoBanue ABMKeHUs. MoienupoBaHne OMOTOTUYECKUX CUCTEM.
MaremaTieckue MOJEIN B SKOHOMHUKE. BBIUHMCIHUTENbHBIE AKCHEPUMEHTHI C
MO/JICIISIMU.

O06paboTka pe3yabTaTOB JKCIEPUMEHTAa. METOoj]] HaMMEHBIINX KBaJApPaTOB.
OueHka 4YHUCIOBBIX MapamMeTpOB MOJEIUPYEMBIX OOBEKTOB M  IPOLIECCOB.
BoccTraHoBiieHrE 3aBUCUMOCTEN TI0 PE3YyJIbTaTaM 3KCIIEPUMEHTA.

BepositHoctHbie  Momenu.  Meroasl Monte-Kapno.  Mmuranuonnoe
MoaenupoBaHue. CUCTEMBI MACCOBOTO OOCITYKUBAHUS.

Tabnuunsie (pensumoHHBIC) 0a3bl AaHHBIX. TabnwWia — mMpeaCcTaBICHUE
CBeJleHM 00 OJHOTHUIHBIX OOBekTax. Iloie, 3amuch. Kmrou tabaumel. Pabora ¢
roroBoid 0a30il maHHbBIX. 3anoyiHeHWE Oa3bl JaHHbIX. l[louck, copTHpoBKa U



¢unbTpanus JaHHBIX. 3alpochl Ha BBIOOPKY AaHHBIX. 3alpoChl ¢ MapamMeTPaMHU.
Brruucisiemsie moss B 3ampocax.

MHuoroTtabinynblie 0a3bl JaHHBIX. TUIBI CBSI3el MeX Iy TaOnuiamMu. BHentHui
kito4. L{enoctHOoCTh 6a3bl TaHHBIX. 3apOChl K MHOTOTAOJMYHBIM 0a3aM JTaHHBIX.

Nutepner-nipuiioxkenus. IloHATHE O CEPBEPHON U KIIMEHTCKOM YacTAX CauTa.
TexHonorust «KJIMEeHT — cepBep», €€ TOCTOMHCTBA U HeloCTaTKUu. OCHOBBI S3bIKa
HTML u xackamueix TaOmui ctuied (CSS). Cuenapum Ha s3bike JavaScript.
®opMbl Ha BEO-CTpaHUIIE.

Pa3merenne Be6-caiiToB. Ycayra xocTuHra. 3arpys3ka ¢aiioB Ha CaidT.

BBosl n300pakeHUN € UCIOJB30BAHMEM PA3JIMYHBIX HU(GPOBBIX YCTPOICTB
(u1dpoBbIX (poTOaNMapaTtoB U MHKPOCKOIOB, BUICOKAMEpP, CKAHEPOB M JIPYTHUX
ycTporictB). ['paduueckuit penakrop. Pa3zpemenue. Kagpuposanue. Ucnpapienue
nepcrnekTuBbl. ['mctorpamma. Koppekuus  ypoBHEW, KOppEKIMs  IIBETa.
OOGeciBeunBaHue LBETHBIX H300paxkeHuil. Peryms. PaGota ¢ obnactamu.
OubTpHI.

MHuorocnolinble u3o0pakeHusi. TekcroBble ciou. Macka cnos. Kananbl.
Coxpanenue BbielieHHON oOiacTu. [loaroroBka wiumrocTpamuil 1is BeO-calToB.
AHUMUpOBaHHBIE U300paKEHUS.

Bexrtopnas rpaduxa. Ilpumutusbl. H3MmeHeHuwe mopsiika 3JIEMEHTOB.
BripaBuuBanue, pacnpenenenue. ['pynnuposka. Kpusbsie. @opMaTbl BEKTOPHBIX
pucyHkoB. Mcnonbp3oBaHue KOHTYpoB. BekTopusarus pacTpoBbIX H300pakKeHUH.

IIpyHIUIIBI TOCTPOEHNUS U PENaKTUPOBAHUS TPEXMEPHBIX Moaeiel. CeTouHbIe
mozxenu. Marepuansl. MonaenupoBaHHe HCTOYHHKOB OCBelleHHsA. Kamepsl.
AnnutuBHbIe TeXHOJOTUH (3D-nipunTepsl). [loHsATHE O BUPTYAILHON PEATLHOCTH U
JOTIOJTHEHHOW PEAJIbHOCTH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBLI 110
UH®OPMATUKE (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE  pe3yJIbTaThl  OTPa)KalOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jaromuxcs PyKOBOJACTBOBAThCS CHOPMUPOBAHHOM BHYTPEHHEW MO3UIMEN
JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAallMi, TO3UTUBHBIX BHYTPEHHUX
yOEXKJICHUI, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSM  POCCUHCKOTO
oOLIeCTBa, paCIIMPEHHE KU3HEHHOI'O OMNbITAa M ONbITA JAESITEIbHOCTH B IpOIliecce
peanuzanuu  CpeACTBaMH  y4yeOHOro IMpeAMETa OCHOBHBIX  HampaBiI€HUN
BOCIIUTATEIILHOU JIEITEIIbHOCTH.

B pesynbraTe wu3ydeHus WHPOPMATUKU HA YPOBHE CpeaHEro oOIIero
oOpaszoBanus y oOyuaromierocss OyayT copMHUpOBaHbI CIEAYIONINE JTUIYHOCTHBIC
PE3YNIbTATHI:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

OCO3HAHUE CBOUX KOHCTUTYIIMOHHBIX IPAB M 0053aHHOCTEH, YBaXKCHHUE 3aKOHA
U TpaBOMOpPSIKA, COOMIOACHUE OCHOBOIONATalIMUX HOPM HH(GOPMAIIMOHHOTO
npaBa U UHPOPMALIMOHHOM 0€30MacCHOCTH;

TOTOBHOCTh MPOTHUBOCTOATH HJIEOJOTHHM 3KCTPEMHU3MA, HAlMOHAIU3Ma,
KCeHO(OoONH, AUCKPUMHUHAIMM 1O COLUAIBHBIM, PEIUTHO3HBIM, DPACOBBIM,
HAllMOHAJIbHBIM MPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

LEHHOCTHOE OTHOIIEHUE K UCTOPUYECKOMY HaCIEAUI0, ToCTHxkeHnIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HAUeHUSI HHPOPMATUKH KaK HayKH
B ’KM3HU COBPEMEHHOTO OOIIECTRA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAllMI0 W TPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHPYSACh HAa MOPAJIIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHUCJE B
cetu MHTEpHET;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIICHHE K MHUpPY, BKIIOYAash HSCTETUKY HAy4YHOTO H
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPMHHMMATH PA3JIMYHBIE BUIBI HCKYCCTBA, B TOM YHCIE
OCHOBaHHOT'O HAa MUCMOJIb30BAaHUH HH(POPMALIMOHHBIX TEXHOJIOTHIA;

5) pu3n4ecKoro BOCIUTAHMS:

cOpMUPOBAHHOCTh  30POBOTO U 0Oe3omacHOro  obpasa  JKU3HH,
OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBbIO, B TOM YHUCJIE 3a CUET COOIIOICHUS
TpeOoBaHUN  OE€30MacHOM  AKCIUTyaTallud  CPeACTB  MH(DPOPMALMOHHBIX U
KOMMYHHUKAIIUOHHBIX TEXHOJIOTUH;

6) TPY10BOr0 BOCIIMTAHMS



TOTOBHOCTh K AaKTHMBHOM JE€ATEIIbHOCTH TEXHOJIOTMYECKOW M COLMAIbHOMN
HaIpaBJIEHHOCTH, CIOCOOHOCTh MHMIIMMPOBATH, MJIAHUPOBATH U CAMOCTOATEIBHO
BBITNIOJIHATD TAKYIO 1€ATEIbHOCTD;

uHTEpeC K cdepam npodecCHOHATBHOM JAESITENIbHOCTH, CBA3aHHBIM C
MH(OPMATUKON, MPOrpaMMUPOBAaHUEM U HH(POPMALMOHHBIMU TEXHOJIOTHSIMH,
OCHOBAaHHBIMU Ha JOCTH)KEHUAX HAyKW HMH(OPMATHUKMA M HAYYHO-TEXHUYECKOTO
nporpecca, yMeHHE COBEpLIaTh OCO3HAaHHBIM BBIOOp Oynyuiei mnpodeccun u
peanu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TJIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUI0O M C€aMOOOpa3oBaHUIO Ha
NPOTSKEHUU BCEU KU3HH;

7) 3K0JIOTHY€eCKOT0 BOCTIUTAHMS

OCO3HAaHHME TJI00aJBbHOrO XapakTepa SKOJIOTMYECKUX MpoldiieM M MyTed ux
pelieHus, B TOM 4Yucle C Y4€TOM  BO3MOXKHOCTEH  HMH(OpPMAIMOHHO-
KOMMYHUKaIIMOHHBIX TEXHOJOTU;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(OpPMHUPOBAHHOCTH MHMPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKH, IOCTI)KEHHMSIM HAyYHO-TEXHHYECKOTO Iporpecca Hu
OOIIECTBEHHOM MPAKTUKH, 32 CUET MOHUMAHUS POJIM MHGOPMAIIMOHHBIX PECYPCOB,
MH(GOPMAIIMOHHBIX TPOLIECCOB U HMHMOPMALMOHHBIX TEXHOJOTMH B YCIOBHUSX
1 poBoi TpaHchopMaIK MHOTUX cep KU3HU COBPEMEHHOTO 00II1EeCTBA;

OCO3HAHHME IIEHHOCTH HAyYHOM JESTENbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
POEKTHYIO U UCCIEA0BATENbCKYIO IESITEIbHOCTh MHANBUAYAIBLHO U B TPYIIIIE.

B nporiecce nocTukeHus IMYHOCTHBIX PE3YJIBTATOB OCBOCHUS ITPOTPaMMBI 110
nHpOpMATUKE y OOYYaIOIIUXCSl COBEPIICHCTBYETCS SMOIMOHAIBHBIA HWHTEIIIEKT,
npeanoiaramimuid copMUPOBAHHOCTD:

CaMOpETyJTUPOBAaHMS, BKIIOYAIOIMIETO CAaMOKOHTPOJIb, yYMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEIEHHUE, CIOCOOHOCTh aJanTHPOBATHCA K
AMOIIMOHATILHBIM U3MEHEHUSIM U MPOSIBISATH THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIOMIEH CTPEMIICHUE K JOCTIKEHHUIO IENH U
ycriexy, ONTHMH3M, WHUIMATUBHOCTb, YMEHHE JI€CTBOBATh, UCXOJ M3 CBOUX
BO3MOKHOCTEH;

SMIATHUH, BKIIOYAIOUIEH CIOCOOHOCTh MOHUMATh AYMOLIMOHAIBHOE COCTOSIHUE
APYTUX, YYUTHIBaTh €r0 IMPHU OCYIIECTBIECHUH KOMMYHHUKAIIUM, CIIOCOOHOCTH K
COUYBCTBHUIO U COIIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTpAauBaTh OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, MPOSBIISATH HHTEPEC U pa3periaTh KOHQIUKTHI.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapraTe wusydeHus wHGOPMATHKA HAa YPOBHE CpPEIHEr0 OOIIETro
oOpa3zoBanus y oOydaromerocs OyayT ch)OpMUPOBaHBI MeETalpEAMETHBIC
PE3yNIbTAThI, OTPAKEHHBIE B YHHBEPCAIBHBIX yUEOHBIX NEUCTBHSIX, a UMEHHO —
MO3HABATEIbHBIC  YHHUBEpPCAJIbHBIC y4eOHBIE JICWCTBHUS, KOMMYHUKATUBHBIC



YHUBEpCAJIbHbIE YYEOHbIE JEHUCTBHS, PETyJATHBHBIE YHHUBEpPCAIbHbIE Yy4deOHbIE
NEUCTBHSI, COBMECTHASI AESATEIBbHOCTD.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHBIC Y4eOHbIC JCHCTBHUS

1) 0a30Bble JJOrHYeCKHe eHCTBHS:

CaMOCTOSATEILHO  (OPMYJIHMPOBATH M aKTyallM3MPOBaTh  MpoOJeMy,
paccMaTpHBaTh €€ BCECTOPOHHE;

YCTaHABJIMBATh CYIICCTBEHHBIN TNpPU3HAK WJIM OCHOBAHWS JJIs CpPaBHEHUS,
Kiaccudukauu u 006001eHNs;

ONpeNeNsITh e JSATEIBbHOCTH, 3a/aBaTh IMapaMeTPbl M KPUTCPUU UX
JTOCTHKEHUS;

BBISBJISITH 3aKOHOMEPHOCTH U MMPOTHBOPEYHS B PAaCCMATPUBACMBIX SBJICHHSIX;

pa3pabaThiBaTh IIaH PEIICHHS MPOOJEMBI ¢ y4ETOM aHajnu3a WMEIOIIUXCS
MaTePHAJIbHBIX U HEMaTepUaAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATEIBHOCTD, OIIEHUBATh COOTBETCTBUE PE3YIIHTATOB
IIEJISIM, OLICHUBATh PUCKH ITOCJICACTBUH JCSITCIIBHOCTH;

KOOPJIMHUPOBATH M BBITIOIHATH PA0OTY B YCIOBUSAX PEaTbHOTO, BUPTYaIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TPOOJIEM.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIaJIETh HABBIKAMHU Y4eOHO-HCCIIE0BATEIHCKOW M MTPOSKTHOM e TEIbHOCTH,
HaBBIKAMH ~ pa3pemieHus MpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TIOUCKY METOJIOB PEIICHHSI MPAKTUIESCKUX 33]1a4, TPUMECHEHUTO
pa3IMYHBIX METOAOB IMO3HAHUS;

OCYILECTBJIATh PA3JIMYHBIE BUJIBI JIEATEIBHOCTH TIO IOJIYYCHHUIO HOBOTO
3HaHWsS, €r0 HMHTEPIPETANU, TPeoOpa3oBaHUI0 M MPHUMECHCHHIO B Pa3IMYHBIX
y4eOHBIX CHUTyaIlUsiX, B TOM YHCJIE TPU CO3JAHUH YUYEOHBIX W COIHAIHHBIX
IIPOCKTOB,

(GopMUpOBaTH HAYYHBIA THI MBIIUICHHS, BIAJCTh HAYYHOH TEPMUHOJIOTHEH,
KJTFOUEBBIMU TTOHATUSIMU U METO/IAMH,

CTaBUTh W (opMyIHpOBaTH COOCTBEHHBIE 3a7aud B 00pa3oBaTEIbHOM
JESTETHbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh NIPUYMHHO-CIICACTBEHHBIE CBSA3M U AaKTyaJlM3WpPOBATH 3ajady,
BBIJIBUTATh THIOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTHI IJIs I0KAa3aTEIbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MAPAMETPhl U KPUTEPUH PEIICHUS;

aHANMM3UPOBATh TOJYYCHHBIE B XOJ€ PCIICHHWS 3aJadyd  pPe3yibTaThl,
KPUTHUYECKU OIICHUBATh WX IOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

JlaBaTh OIICHKY HOBBIM CHUTYAaIIMsIM, OIICHHBATh MPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITh IIEJICHATIPABICHHBIA TIOMCK TIEPEHOCAa CPEJCTB M CIOCOOOB
TeHCTBUS B TPO(PECCHOHATIBHYIO CPEY;



YMETh MEPEHOCUTh 3HAHUS B IO3HABATENIBHYI0 W MPAKTUYECKYIO O00JIACTH
KU3BHEICATEIbHOCTH;

yYMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIC WJEH, MpeJjlaraTb OPUTMHAIBHBIE MOJXOJAbl U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 3a]1a4H, JOMYCKAIONUE aIbTePHATUBHBIC PEIICHUS.

3) pabora ¢ nunpopMmaumeii:

BJIAJIETh HABBIKAMU MOJIyYEeHUS WH(DOpPMAIMKM U3 UCTOYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITEIbHO  OCYIIECTBJISITh ~ TOUCK,  aHaJIu3, CHCTEMaTU3allui0 |
HMHTEpIpeTalni0 HHOOPMALMK pa3TUIHBIX BUIOB U (POPM MPEICTABICHUS;

CO3/1aBaTh TEKCTHI B Pa3JIMUHBIX (hopMaTax ¢ yd€TOM Ha3HAYEHUS MH(OpPMALIUU
U 1IeJICBOM ayJIUTOPUU, BBIOMpAs ONTUMAIBHYH (QOpMy TMpeaCTaBiICHUS W
BU3YyaJIU3allHH;

OIICHUBATh JIOCTOBEPHOCTbh, JICTUTUMHOCTh WH(MOpPMaIUM, €€ COOTBETCTBUE
IPaBOBBIM U MOPAJIbHO-ITHYECKUM HOPMAM;

UCIIONIB30BaTh  CpeAcTBa  MH(MOPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U OPTraHU3aIlMOHHBIX
3a/1a4 C COOTI0/IeHHEeM TPeOOBaHUM SPrOHOMUKH, TEXHUKHA O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHurs, MPaBOBBIX U ITHYECKUX HOPM, HOpM HHOOPMAIMOHHOU
0e301acHOCTH;

BJIAJ€Th  HABBIKAMU  pacllO3HaBaHUS M 3alllUThl  WHGOpPMAaIUH,
MH(GOPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe ydeOHbIe 1eficTBUSs

1) oOmenme:

OCYIIECTBIIATH KOMMYHHKAIIMK BO BCeX cepax KU3HH;

pacrio3HaBaTh HeBepOallbHbIE CpeACTBAa OOIICHUS, ITOHMMAaTh 3HAYCHUE
COITMAIPHBIX 3HAKOB, PACIO3HABaTh MPEANOCHIIKM KOH(MIUKTHBIX CHUTYallUd H
CMATYATh KOH(JIMKTHI;

BIAJETh  Pa3IMYHBIMU  crloco0aMu  OOIIEHHWS W B3aUMOJCHCTBUS,
apTyMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMATYATh KOH(MIUKTHBIC CUTYAIUH;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKD TOYKY 3PEHHUA C HCIIOJb30BAHUEM
SI3BIKOBBIX CPEJCTB.

2) coBMecTHAasl 1esSITeJIbHOCTD:

MOHMMAaTh M HUCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIAWBUIYyaIbHOU
paboThI;

BBIOMPATh TEMATHUKy M METOAbl COBMECTHBIX JCHCTBHUH C YYETOM OOIIHMX
WHTEPECOB U BOBMOXHOCTEN KaXKJO0TO YICHA KOJJIEKTUBA;

NpUHUMATh 1€MW  COBMECTHOM  JICATENIbHOCTH, OpPraHW30BbIBaTh W
KOOPJIMHUPOBATh JCUCTBUS MO HMX JOCTHKECHUIO: COCTABJISITh IUIAH JICHCTBHM,
pacnpenensaTh poJii ¢ YY4ETOM MHEHHUM Y4YaCTHUKOB, OOCYXXJAaTh PE3YyJIbTaThl
COBMECTHOM paboThI;



OIICHUBATh KAYECTBO CBOETO BKJIAJa U KAXKJIOr0 YYACTHUKA KOMAH/Ibl B OO
pe3yabTaT MO pa3padOTaHHBIM KPUTEPUSIM;

npejJiarath HOBBIE MPOEKTHI, OICHUBATh WJEH C TO3UIMH HOBU3HBI,
OPUTHMHAIILHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBJISITh TIO3UTUBHOE CTPATETUUECKOE TOBEACHUE B Pa3IUYHBIX
CUTYaIUsX, POSIBISATH TBOPYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PeryiasiTuBHbIC YHUBEpPCAJIbHbIC y4eOHbIC JCHCTBUS

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYILECTBIIATh IMO3HABATENbHYIO JIEATEIbHOCTD, BBISBIATDH
npoOJeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1aud B 00pa30BaTEIbHOM
NESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSTEILHO COCTABIISITh IJIAH PELICHUS TPOOJIEMBI C YUETOM UMEIOUTUXCS
pPeCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTCHHH;

JIaBaTh OIIEHKY HOBBIM CUTYAITUsIM;

pacuIupsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOUYTECHUIH;

JIeaTh OCO3HAHHBINA BHIOOP, apryMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OIICHUBATh MPUOOPETEHHBIN OTIBIT,

crocoO0CTBOBaTh (OPMHUPOBAHUIO U TMPOSIBICHHUIO IIUPOKON SPYIUIIMH B
pa3HbIX 00JIaCTAX 3HAHUW, TOCTOSHHO TOBBIIIATH CBOM 0Opa3oBaTENbHBIA U
KyJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYallMsiIM, BHOCUTb KOPPEKTUBBI B JIESTEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISAM;

BJaQJ€Th  HABBIKAMM  [IO3HABATENBHONM  pedIeKCMM  Kak  OCO3HAHMS
COBEpIIAEMBIX JEHUCTBUA M MBICIUTEIbHBIX IPOLUECCOB, HX pE3YyJIbTATOB H
OCHOBaHUM, MCTIOIb30BaTh MPUEMBI peIEKCUU NIl OLEHKH CUTYyallMH, BhIOOpa
BEPHOTO PEIICHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS M0 UX CHHXKEHUIO;

OPUHUMATh MOTHBbI M apryMEHThl JPYTHMX MpPHU aHAIW3€ pPEe3yJbTaToB
NEeATEITbHOCTH.

3) npuHATHSA ce0s U APYTUX:

NPUHUMATH ce0sl, TOHMMas CBOM HEJIOCTATKU U JIOCTOMHCTBA;

OpUHUMATh MOTHBbI M apryMEHThl JPYTHMX MpPHU aHAIW3€ Pe3yJbTaToB
NEeATEeNbHOCTH;

NpU3HABATH CBOE MIPABO M MPABO JAPYTUX HA OMIUOKY;

pa3BUBATH CIOCOOHOCTh MOHUMATh MUP C MO3UIIMU APYTOro 4eJIOBEKa.

HPEAMETHBIE PE3YJIBTATDBI



B npouecce nzydenns kypca nHpopMaTuku yriayonaéHaoro ypoBHs 6 10 knacce
oOydJarommMucs OyAyT JOCTUTHYTHI CIACAYIOIINE MPEAMETHBIC PE3YIbTATHI:

BJIQJICHUE TIPEICTABICHUSIMH O POJM WH(OpPMAIMU U CBSA3aHHBIX C HEH
MPOIIECCOB B TIPHPOJAC, TEXHUKE W OOIIECTBE, MOHATHIMH «HH(DOpPMAIUI»,
«MH(POPMAITMOHHBINA MPOIIECCY, KCHCTEMAaY, KKOMITOHEHTHI CHCTEMBI», «CUCTEMHBIH
s ek, «uHbOpMAITUOHHAS CUCTEMAY, KCUCTEMA YIIPABICHUS,;

BJIQJICHHE METOJAaMH TMoucka wuHpopmamuu B cetu VIHTEpHET, yMEHWHE
KPUTHUYECKU OIICHUBATh WH(OPMAIIUIO, TTOJIYICHHYIO U3 ceTH MHTEepHeT;

YMEHHE XapaKTepHW30BaTh OOJIBIIME JIAHHBIC, MPUBOJHWTH IPHUMEPHI
UCTOYHUKOB HMX TIOJYYCHHs] ¥  HANpaBJICHUS  HUCIIOJIb30BaHUS, YMCHHC
KJIacCU(UIIMPOBATh OCHOBHBIC 3aJlauyd aHalM3a JaHHBIX (IIPOTHO3WPOBAHUE,
KIaccuuKaIms, KJIaCTepH3aIlus, aHaM3 OTKJIOHEHUH ), MIOHUMAaTh
TIOCJICIOBATCIIBHOCTD PEIICHUS 3a7a4 aHaJIn3a JaHHBIX: COOp MEPBUYHBIX JTAHHBIX,
OYMCTKA W OIICHKAa KauyecTBa JaHHBIX, BBIOOP W/WIM TIOCTPOCHUE MO/ICIIH,
npeoOpa3oBaHUE JAHHBIX, BU3YAIH3aIUs JaHHBIX, HHTEPIPETAIUs PE3yIbTaTOB;

NOHMMAaHWE OCHOBHBIX IPHUHIIUIIOB YCTPOMCTBA M (PYHKIIMOHUPOBAHHMSI
COBPEMCHHBIX CTAIIMOHAPHBIX U MOOMJIBHBIX KOMITBIOTEPOB, TCHICHIIUN Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHIA;

BJIQJICHHEC HaBbIKAMU PaOOTHI C ONEPAMOHHBIMH CHUCTEMaMH, OCHOBHBIMH
BUJIaMHU TTPOIPAMMHOTO O0SCTICUCHMS JIJIS PEIICHHS YICOHBIX 3a1a4 110 BEIOpaHHOM
CHeIUaIN3al1u;

HaJIM4YWe MPECTaBICHUI 0 KOMIBIOTEPHBIX CETAX U UX POJIM B COBPEMEHHOM
MuUpe, 0 0a30BBIX MPUHIIUIIAX OPraHU3alUuU U (HYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
ceteil, 00 O0OWmWMX MNpUHIMIAX pPa3pabOTKU W (PYHKIIMOHUPOBAHUS HWHTEPHET-
MIPUJIOKECHU;

MOHUMAaHHE YIpo3 HHHOPMAITMOHHON 0€30MacHOCTH, UCTIOIF30BAHUE METOI0B
U CPEACTB MPOTUBOJCHUCTBUS ATHM YIrpo3amM, COOJIOJCHUE Mep Oe30MacHOCTH,
NPEIOTBPAIIAIONINX HE3aKOHHOE PpAaCIpOCTPAHEHHWE TEPCOHATBHBIX JIAHHBIX,
cobmoicHue TpeOOBaHMKM TEXHUKH O€30MaCHOCTH M THUTHEHBI IpU pabdoTe ¢
KOMIIBIOTEpAaMU U JAPYTUMH KOMIIOHEHTaMH HHU(PPOBOTO OKPYXKEHUS, MOHUMAHUE
MIPABOBBIX OCHOB HCIIOJIH30BAHUS KOMIIBIOTEPHBIX MMPOTpamMM, 0a3 JTaHHBIX U PaOOTHI
B ceTtu VHTEpHET;

MOHMMAaHWE OCHOBHBIX TPUHIIMIIOB JIUCKPETU3AIMU PA3JIUYHBIX BHUIOB
uHbopMaIi, yMEHHE ONpeNeisaTh HHPOPMAIMOHHBIM OOBEM TEKCTOBBIX,
rpaduueckux W 3BYKOBBIX JAHHBIX MPHU 3aJIaHHBIX TapaMeTpax JAUCKPETH3alluu,
YMEHHE OIPEACIATh CPEAHIOI0 CKOPOCTh Mepeaaun JaHHBIX, OIICHUBATh U3MCHECHHE
BpEMEHHU TMepefayd TpU W3MEHEHHH WH(GOPMAIIMOHHOTO 00BbEMa JaHHBIX W
XapaKTepUCTUK KaHaja CBSI3H,

yYMEHHE WCIIOJIb30BaTh MPU PEHICHUH 3a7a4 CBOWCTBA MO3UIIMOHHOW 3aIMCH
YHCell, AITOPUTMA TTOCTPOSHUS 3aITUCH YUCIIA B MO3UIIMOHHOW CUCTEME CUMCIICHUS
C 3aJJaHHBIM OCHOBAaHWEM M TOCTPOCHHUS YHCIIA MO CTPOKE, COJEpKaIlel 3amuch
ATOTO YHCJIA B TO3UIIMOHHON CUCTEME CUUCIICHUS C 3a]JaHHBIM OCHOBAHHEM, YMCHHE
BBITIONTHATH apU(METUUECKHUE OTIEPAIUU B TTO3UITMOHHBIX CUCTEMAX CUNCIICHHUS;



YMCHHE BBITIOJNHATH MPE0Opa3OBaHUS JOTHYCCKUX BBIPAKECHUN, HCIIONB3YS
3aKOHBI anreOphl JIOTUKHA, YMEHHE CTPOUTh JIOTHYECKOE BBIPAKCHHE B
TU3BIOHKTUBHON M KOHBIOHKTHBHON HOPMAaJbHBIX (DOpMax Mo 3aJaHHOW TaOJHIle
WCTUHHOCTH, HWCCJEN0BAaTh OOJACTh WCTHHHOCTH BBICKA3BIBAHWS, COACPIKAIIETO
MePEeMEHHBIC, PEIIaTh HECIOXKHBIE JIOTHYCCKUE YPABHCHHS M CHCTEMbl YPaBHCHHI;

NOHMMaHWe O0a30BbIX aJrOPUTMOB OOPaOOTKM YMCIOBOM M TEKCTOBOM
nHpopMaIuu (3arruch YMCe B MO3WIIMOHHON CHCTEME CUUCIICHHS, HAXOXICHHE
BCEX MPOCTHIX YUCEN B 33JJaHHOM JHara3oHe, 00paboTka MHOTOPA3PSTHBIX IETBIX
YKCEeJI, aHAJIN3 CUMBOJIBHBIX CTPOK U JIPYTHX), QITOPUTMOB TIOMCKA U COPTHUPOBKH,
YMCHHE OMPEICIATh CIOKHOCTh HM3y4aeMbIX B Kypce 0a30BBIX aJIrOPHTMOB
(cyMMHupoOBaHWE JJIEMEHTOB MacCHBa, COPTHPOBKAa MacCHBa, IepeOOpHBIC
QJTOPUTMBI, IBOUWYHBIA TIOMCK) M MPUBOJUTH NMPHUMEPhl HECKOJBKUX aJIrOPHUTMOB
Pa3HOM CIIOHOCTH JIJISl PEIICHUS OHOW 3a/1auu;

BJIQJICHHEC YHUBEPCAIbHBIM SI36IKOM IPOTPAMMHPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npeacraBieHussMH O 0a30BBIX THIAX JJaHHBIX W
CTPYKTypax JaHHBIX, YMEHHE MWCIOJb30BaTh OCHOBHBIC  YIIPABIISIOIINC
KOHCTPYKIIMHM, YMEHHE OCYIICCTBJIATh aHaM3 TPEIJI0KEHHON MpOrpamMMbl:
OTIPENCISITh PE3YJIBTaThl PA0OTHI MPOTrPaMMBI MPHU 3aJaHHBIX WCXOJHBIX JTAHHBIX,
ONpENeNsITh, TMPHU KAKUX HCXOJHBIX JAaHHBIX BO3MOJXKHO IOJIYYCHHE YKa3aHHBIX
PE3YJIBTATOB, BBISABIATH JAaHHBIC, KOTOPBIE MOTYT NMPUBECTH K OIIMOKE B paboTe
IporpaMmbl, GOPMYIUPOBATH MPEAJIOKEHHS MO YIYUIICHUIO TPOrPaMMHOI0 KOJIa;

YMEHHE CO3/1aBaTh CTPYKTYPHUPOBAHHBIE TEKCTOBbIE JIOKYMEHTHI U
JEMOHCTpAllMOHHBIE MaTEPHUAJIBI C UCIIOIB30BAHUEM BO3MOKHOCTEH COBPEMEHHBIX
IPOrPaMMHBIX CPEJICTB U 00JIAYHBIX CEPBHCOB;

YMEHHE MCTOIb30BaTh 3JIEKTPOHHBIE TAOIUIIBI AJIs aHAIN3a, IPE/ICTABICHUS U
00paboTKH MaHHBIX (BKJIIOYas BBIUMCICHHE CYMMBI, CPEIHETO apu(PpMETHIECKOro,
HauOOJNBIIET0 W HAWUMEHBIIET0 3HAYEHUMW, pEIICHHE YpaBHEHHH, BBHIOOD
ONTUMAJILHOTO  pelIeHus, TMoAO0Op JUHUU  TpEeHAa, pelIeHHe  3ajad
MPOTHO3UPOBAHUS ).

B nporiecce nzyuenus kypca nuHpopmMaTuku yriryosn€HHoro ypoBHs 6 11 knacce
oOydJaromuMucs OyIyT JOCTUTHYTHI CISAYIOMNUE MPEAMETHBIC PE3YIbTATHI:

YMEHHE CTPOUTh HEPABHOMEPHBIE KOJbI, JOMYCKAIOIINE OJHO3HAYHOE
JEKOANpPOBaHNE CcOOOMIeHU (TIpeUKCHBIE KOMABI), MCIOJIB30BAaTh MPOCTEHIIIHE
KOJIbI, KOTOPBIE MO3BOJISIOT OOHAPYKUBATh U UCIIPABIIATH OMMOKY TPH Tepeaade
JAHHBIX, CTPOUTH KOJI, 00€CIEeUMBAIONINNA HAWMEHBIIYI0 BO3MOXXHYIO CPEIHION0
JUTMHY COOOIIEHUsI TMPU HM3BECTHOW YACTOTE CHUMBOJIOB, MOSICHSATH TPUHIIAITHI
pabOThI MPOCTHIX AITOPUTMOB CHKATHUS JAHHBIX;

yYMEHHE peliaTh aTOPUTMHUYECKHE 3a7a4M, CBSI3aHHBIE C aHAIW30M TpadoB
(3a12a4M TOCTPOESHUS ONITUMAIIEHOTO TTYTH MEKy BepIIHaMU rpada, OnpeaeIeHUs
KOJIMYECTBA PA3IMYHBIX TyTeH MEXIy BEpIIMHAMU OPUEHTHPOBAHHOTO
AIUKIINIECKOTO rpada), yMEHHE UCTIOIH30BATh JEPEBhS MPU AHAIIN3E U TIOCTPOCHUH
KOJIOB M JIJI MPEJCTaBICHUS apu(METUUECKUX BBHIPAKCHHUM, MPU PEIICHUH 33729



MOWCKA M COPTUPOBKH, YMEHHE CTPOMTH JIEPEBO UIPHI MO 33JaHHOMY aJTOPHTMY,
pa3pabaThiBaTh 1 00OCHOBBIBATH BBIUTPHIIIHYIO CTPATETHIO UI'PHI;

yMEHHE pa3pabaTbiBaTh M pPEATU30BBIBATH B BHUJAC IIporpamMm 0a30BbIC
QJITOPUTMBI, YMEHHE HCIOJb30BaTh B MPOrpaMMax JaHHbIC Pa3JIMYHBIX THIIOB C
y4€TOM OrpaHMYCHHMI HA JHMANa30H WX BO3MOXHBIX 3HAYCHHM, MPUMEHATH MPH
pCIICHUH 33/1a4 CTPYKTYPhI TAaHHBIX (CIIUCKH, CJIOBAPH, CTCKH, OYEPEIH, ACPEBbs),
UCIOJB30BaTh 0a30BbIC ONEpalil  CO CTPYKTypaMu JaHHBIX, MPUMCHSThH
CTaHJAPTHBIC U COOCTBEHHBIC MOAMPOrPAMMBI JIJIs1 00paOOTKH YMCIOBBIX TAHHBIX U
CUMBOJIbHBIX CTPOK, HCIOJb30BaTh IpPH pPa3pabOTKe MporpamMm OHOJIHOTEKH
HOJIpOrpaMM, 3HaTh (YHKIMOHAJIbHBIC BO3MOXKHOCTH HHCTPYMEHTAIbHBIX
CPE/CTB Cpe/ibl pa3padOTKU, YMEHHE UCIIOIb30BATh CPECTBA OTIAJKH IIPOrPaMM B
cpe/ie IporpaMMHUPOBaHUS, YMEHHE JOKYMEHTHPOBATH MTPOrPAMMBI;

yMEHHE CO3/1aBaTh BeO-CTPaHUIIbI,

BJIaJICHUE OCHOBHBIMH CBEJCHHUSIMH O 0a3ax JaHHBIX, UX CTPYKTYpPE, CPEACTBAX
CO3/IaHHs W pabOThl ¢ HUMH, YMEHHE HCIIOJIb30BaTh TaOJMUYHbIC (PEIAIHOHHBIC)
0a3bl JaHHBIX (COCTABIATH 3aIPOCHl B 0a3aX JAaHHBIX, BBIIOIHSITH COPTUPOBKY H
MOWCK 3amuceil B 0a3e JaHHBIX, HAIOJHATH pa3pabOTaHHYIO 0a3y HaHHBIX) W
CIPaBOYHBIC CHCTEMBI,

yYMEHHE HCIO0Jb30BaTh KOMIIBIOTEPHO-MAaTEMATHUECKUE MOJICIHU IS aHaIu3a
00BEKTOB U MPOIIECCOB: GOPMYIUPOBATH 1I€]Ib MOCIUPOBAHHUS, BBITOJIHATH aHAIIN3
pe3y/IbTaTOB, MOJYYCHHBIX B XOJ€ MOJICIIMPOBAHMS, OIEHUBATh COOTBETCTBHE
MOJICIIH MOJICITHPYEMOMY OOBEKTY WM TMPOIECCY, NPEICTABIATh PE3yJIbTAThI
MOJICIIMPOBAHHMS B HATJISIZTHOM BHJIC,

YMEHHE OpraHW30BbIBATh JMYHOC HWH(POPMAIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM PA3JIMYHBIX CPEACTB IUPPOBBIX TEXHOJOTUH, MMOHUMAaHHUE
BO3MOXKHOCTEH ITM(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX YCIYr, LHU(GPOBBIX
00pa3oBaTeIbHBIX CEPBHUCOB,;

MOHUMAHHUE OCHOBHBIX MPHUHIIMIIOB PabOThI, BOBMOKHOCTEH M OrpaHHUYCHHS
IMPUMCHECHHUS TEXHOJOTHI HCKYCCTBCHHOTO HHTE/UICKTA B Pa3IMYHBIX 00JACTAX,
HaJIMYMe MPEJCTABICHUNA O KPYyre pelraeMbiX 3a7ad MAIIMHHOTO OOyuYCHHS
(pacnio3HaBaHMs, KJIACCH(PUKAIIMN U MMPOTHO3UPOBAHMS) HAIMYUE MPEIACTABICHUN
00  WCHOJB30BaHMM  HWHOOPMAIMOHHBIX  TEXHOJOTHH B Pa3IMIHBIX
npodeccruonansHbIX cepa.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne i/ (uudgpossbie)
NMPOrpaMMbl Konrpoabubie | IIpakTHyeckue
Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchbl
Paznea 1. llndpoBas rpaMmoTHOCTH
11 Kommnerorep - yausepcanbHOE 6
' YCTPOUCTBO 06PAOOTKH JaHHBIX
1.2 [TporpammuOE 0OecnieueHme 6
1.3 KommbrotepHsie ceTu 5)
1.4 Nudopmanmonnas 6e30mMacHOCTb 7 2
Hroro mo pazgeny 24
Pa3znen 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue napopmanuu B
2.1 PeA bop 19 2
KOMITbIOTEpE
2.2 OcCHOBBI areOphl JOTUKH 14
2.3 Kommnrerorepnas apupmernka 7
Hroro mo pazgeny 40
Paznea 3. AropurmMbl 1 NpOrpaMMHpPOBaHUE
3.1 Brenenue B mporpaMmmMupoBaHue 16 0.5
3.2 BcnomorarenbHbIe alropuTMbI 8 2
3.3 YuciieHHbIE METO IbI 5 3
3.4 AnropuT™Mbl 06pabOTKH CUMBOJIBHBIX 5 1
' JAaHHBIX
3.5 AnropuT™bl 06pabOTKH MacCHBOB 10 3.5
Hroro no paszneny 44




Paznen 4. UndopMmanmoHHbIe TEXHOJIOT UM

4.1 O06paboTKa TEKCTOBBIX JJOKYMEHTOB 6 2.5
4.2 AHanmM3 TaHHBIX 8 3
Hroro no pazneny 14
PesepBHOe Bpems 14
OBUIEE KOJIMYECTBO YACOB I10 136 215

[TPOTPAMME




11 KVIACC

KosmmuyecTBo yacoB DJIeKTPOHHbIE
Ne /it HanmeHoBaHMe pa3je/ioB U TeM Kowrponssie | Hpakruseckue (uu¢posrIe)
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoTsbI pecypest
Pa3nesn 1. Teoperuyeckue 0oCHOBbI HH(POPMATHKH
11 Nudopmanus u nadpopmalinioHHbIe 10 25
MIPOIIECCHI
1.2 MonenupoBaHue 8 2
Hroro mo pazueny 18
Paspnen 2. Anropurmsl ¥ IPOrpaMMHpPOBaHUeE
2.1 DNeMEeHTHI TEOPHH aJITOPUTMOB 6 1
2.2 AJTOPUTMBI ¥ CTPYKTYPBI TaHHBIX 28 10
53 OCHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO 16 45
IPOrpaMMHUPOBAHUS
Hroro mo pazgeny 50
Pa3znen 3. UndopmanmoHHbIe TEXHOJIOTHH
31 KomnbroTepHO-MaTeMaTHueCKOe 3 5
MO/IEIMPOBAHUE
3.2 Ba3el maHHBIX 10 4
3.3 Be0-caiitbl 14 4
3.4 KommnerorepHas rpaduka 8 3.5
3.5 3D-monenupoBaHue 3
Hroro no paszneny 48
PeszepBHoe Bpems 20
OBUIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 0 36.5




MPOBEPSIEMBIE HA EI'D IO MH®OPMATUKE TPEBOBAHHUS K
PE3YJIbTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJLHOMN
IPOI'PAMMBI CPEJTHETO OBIIIETO OBPA3OBAHMUS

Kon IIpoBepsiemble TPeOGOBaHUS K NMPEAMETHBIM Pe3yIbTaTaM O0CBOEHHUS
NpoBepPseMoro OCHOBHOIi 00pa3oBaTe/IbHOI NPOrpaMMBbI CpeHero oouero
TpeOOBaHuUs o0pa3oBaHus

1. 3namo (nonumams)

[loHumaHne OCHOBHBIX MPUHLMIIOB YCTPOWCTBAa U (PYHKUIHOHUPOBAHUS
COBPEMEHHBIX CTAl[MOHAPHBIX U MOOMJIBHBIX KOMIIBIOTEPOB; TEHJIEHIUI
11 Pa3BUTHUSI KOMIBIOTEPHBIX TEXHOJIOTHH; BlIaZileHHNE HaBbIKAMHU pabOThI C
' OTIEPAllMOHHBIMM CHCTEMaMH M OCHOBHBIMH BHMJIAMU IPOTPaMMHOIO
obecrieueHHss U1 peuieHus ydyeOHBIX 3aJady 1[0  BBIOpaHHOM

cricnyajn3aluu

19 Hanuuue mnpexacraBneHuit o 0a30BbIX MPHUHIMIIAX OpPraHU3alUH U
' (YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CeTel

13 [ToHrMaHKWe OCHOBHBIX MPUHIMMIIOB JUCKPETU3ANK Pa3JIMYHbIX BHIOB
' uHopMaIn

[Tonumanue 06a30BBIX aNTOPUTMOB OOPaOOTKH YHCIOBOM M TEKCTOBOI
uHbopManMy (3aIUChb YUCEN B MO3MLIMOHHOM CHUCTEME CUMCIICHHS,
1.4 JeTMMOCTb LIEJIbIX YUCEeNl; HAX0KJEHHUE BCEX MPOCTBIX YUCEN B 3aJaHHOM
Iuana3oHe; o00pa0OTKa MHOTOpPa3psAHBIX LEJIBIX YHCEN; AaHAIW3
CHUMBOJIbHBIX CTPOK U JAPYI'HX), aITOPUTMOB MIOMCKA U COPTUPOBKH

3HaHue (QYHKUHMOHAIbHBIE BO3MOKHOCTH HHCTPYMEHTAIbHBIX CPEICTB

1.5
cpensl pa3paboTKu

BJ'Ia,Z[eHI/Ie OCHOBHBIMHM CBCACHHAMHU O bazax JaHHBbIX, HUX CTPYKTYpPC,

1.6
CpeACTBax CO3JaHUs U pabOThI C HUMU

[TonnmaHue BO3MOXKHOCTEN U OTPpaHUYCHHUN TEXHOJIOTHI UICKYCCTBEHHOTO
WHTEJUIEKTAa B Pa3JIMYHBIX OOJIACTAX; HAJIMYKME IIPEACTaBICHUA 00
UCIIOJIb30BaHUHM  WMH(OPMAIMOHHBIX  TEXHOJOTHH B Pa3IMYHBIX
npodeCCHOHANIBHBIX cepax

1.7

Bnanenue TCOPCTUYCCKHUM allllapaTOM, IMO3BOJIAKOIINUM OCYIICCTBIIATD
IMPEACTABJICHHUEC 3aJAHHOTO HATYpPaJIbHOTO 4YUCJIa B PA3JIMYHBIX CUCTEMAX
CUMCIICHUA, BBIIIOJHATDH Hp606pa30BaHI/I$I JJOTHYCCKHX BBIpa)KeHHﬁ,
HCITOJIb3Yyd 3aKOHBI aﬂre6pbl JIOTUKH,; OMPCACIIATH KpaT‘lafIH.IHfI IIyTb BO
B3BCIIICHHOM rpa(be n  KOJIMYCCTBO HYTeﬁ MCXKAY BCpHIMHAMU
OPUCHTHPOBAHHOTO AIUKIINYICCKOTO rpa(pa

1.8

2. Ymemo

YMeHue HCIo0JIb30BaTh KOMIIBIOTEPHO-MATEMAaTUYECKHE MOJENH  AJIs
2.1 aHann3a 0OBEKTOB M MPOLIECCOB: POPMYIUPOBATH 1€ MOJICIUPOBAHUS,

BBINIOJIHATD aHAJIU3 PE3YJIbTATOB, MMOJTYUYCHHBIX B XOI€ MOACIIUPOBAHUSA,




OLICHUBATh AaJICKBaTHOCTh MOJIETH MOJICIIUPYEMOMY OOBEKTY WIH
IIPOLIECCY; IPEACTABIIATH PE3yIbTaThl MOJAECIUPOBAHUS B HAIJISIIHOM BUJIE

2.2

YMeHue KIacCU(pHUIMPOBATH OCHOBHBIE 3aJaydl aHAJIW3a JaHHBIX
(mporno3upoBaHue, K1accupukanys, KJIacTepu3anus, aHau3
OTKJIOHEHUI1); IOHUMATh IOCJIE0BATEIbHOCTh PEUICHUS 3a/lau aHaJln3a
JAHHBIX: COOp EPBUYHBIX TaHHBIX, OUYMCTKA U OLIEHKA KAa4eCTBa JaHHBIX,
BbIOOp W (WIM) TIOCTPOCHHE MOJIENU, MpeoOpa3oBaHuEe HTaHHBIX,
BU3YaJIW3allMsl JTaHHBIX, MHTEPIPETALUs pe3yJIbTaTOB

2.3

YMmenue onpenensith ”HPOPMALUOHHBIH 00bEM TEKCTOBBIX, IPahUIeCKUX
Y 3BYKOBBIX JAHHBIX IPH 33JJaHHBIX [IapaAMETPax JUCKPETU3ALUU. Y MEHHE
ONIPENENATh CPEAHIO CKOPOCTh IIepefadyd JIaHHBIX, OLIEHHBAaTh
M3MEHEHHE BpEMEHM Iepelayd NpU U3MEHEHUH HH(POPMAIIMOHHOTO
00BbEMa TaHHBIX U XapaKTEPUCTHK KaHaja CBSI3U

24

YMeHue CTpouTh KOJ, 00ecledrBaIONINi HAaMMEHBIIYI0 BO3MOXKHYIO
CPEIHIOI0 JUIMHY COOOIIEHUS IIPU U3BECTHOM 4acTOTE CUMBOJIOB

2.5

YMeHue HCnoJib30BaTh MPU PEHNICHWH 3a7a4 CBOMCTBA TMO3UIIMOHHOU
3allCH YHCEJ, AJITOPUTMBI TOCTPOCHHS 3alMCH YUCJIA B MO3WIHUOHHOU
CHUCTEME CUMCIICHUS C 3aJJaHHBbIM OCHOBAHMEM W MOCTPOCHHS YHCIA IO
CTPOKE, COJEpKAllEeld 3alMCh 3TOTO 4YKCIIA B IO3UIIMOHHOM CHUCTEME
CUMCIICHMSI C  33JlaHHBIM  OCHOBAaHUEM; yMEHHUE  BBINOJHATh
apudmeTnyecKue ornepanum B MO3UIUOHHBIX CUCTEMAaX CUUCTICHUS

2.6

YMeHue CTpOUTh JIOTUYECKOE BBIPAXKEHHE B IU3BIOHKTUBHOW U
KOHBIOHKTHUBHOM HOpMaibHbIX (opmMax 1o 3aJaHHON  Tabmuie
WCTUHHOCTH; HUCCIENOBaTh 00JACTh HMCTUHHOCTH  BBICKa3bIBaHUA,
COJIeprKallero nepeMeHHbIe; PelaTh HECIOKHbIE IOTHYECKHE YPaBHEHUS

2.7

YMeHue pemiate ajaropuTMUYECKHE 3aJaud, CBSI3aHHBIE C aHAIU30M
rpadoB (3a1a4ll MOCTPOCHUS ONTUMAIBHOTO IMYTH MEX]y BEpIIMHAMU
rpada, onpeaeneHUs KOJUYECTBA PA3IMUHBIX IyTeH MEXIy BepIIMHAMU
OPUEHTUPOBAHHOTO ALMKINYECKOTro rpada)

2.8

YMeHue ucroab30BaTh AEPEBbs NP aHAIU3€ U MOCTPOCHUU KOJIOB U IS
IPEJICTaBICHUS apU(PMETHUECKUX BBIPAKECHUN, MPU PEIICHUH 3a]ad
MOWCKAa U COPTHPOBKHU; YMEHHE CTPOUTH JEPEBO UIPHI MO 3aJlaHHOMY
AITOPUTMY; pa3padaTbiBaTh U OOOCHOBBIBATh BBIMTPBIIIHYIO CTPATETUIO
UTPBI

2.9

YMmenue AHAJIM3UPOBATL AJTOPUTMBI  C  HCIIOJIb30BAHHUEM Ta6J'II/H_[
TPAaCCUPOBKU; ONIPCACIATH 0€3 UCII0JIb30BaHUS KOMITBIOTEpA PC3YIIbTAThI
BBITIOJIHCHUA HECJIOKHBIX MTPOTpaMM, BKITFOUAIOMIUX ITUKIIbI, BETBJICHUA U
IMOATIpOrpaMMBl, IPU 3aJaHHBIX UCXOJAHBIX JAaHHBIX

2.10

YMmenue OMPCACIIATE CIIOKHOCTb H3YYaCMBIX B KYpPCC 0a30BBIX
AJITOPUTMOB (CYMMI/IPOBaHI/Ie 9JICMCHTOB MAaCCHBa4, COPTUPOBKA MacCCHBa,
Hepe6opHLIe AJITOPUTMBI, JBOUYHBIN HOI/ICK) U TPHUBOJUTH ITPUMCPLBI
HECKOJIbKUX aJITOPUTMOB pa3H01"4 CJIO)KHOCTHU JIS1 pCILICHU A OJIHOH 3a7aun
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Branenue yHHBEpCAJIbHBIM SI3BIKOM MPOTPaAaMMHUPOBAHUSI BBICOKOTO
yposus (ITackans, Python, Java, C++, C#), npeacraBieHus MU 0 6a30BbIX
TUIAX JaHHBIX U CTPYKTYpax JaHHBIX; YMEHUE UCIOJIb30BaTh OCHOBHBIC
VOPABISIIOIIME  KOHCTPYKIIMH;  YMEHHE  OCYIIECTBJISTH  aHAIMU3
NPEAIOKEHHOM  MPOTpaMMBbl:  ONPEACNATh  Pe3yibTaThl  PabOTHI
porpamMMBbl MPHU 3aJIaHHBIX UCXO/HBIX JIAHHBIX; OMPEACNIATh, PU KAKUX
MCXOJIHBIX JIAHHBIX BO3MOXXHO TMIOJYYCHHE YKa3aHHBIX pPeE3yJIbTATOB;
BBISIBJISITh JAaHHBIE, KOTOpPBIE MOTYT NIpHBECTH K ommbOke B paboTe
nporpaMMbl;  (GOPMYIHPOBATH  MPEIUIOKEHHS [0  YIYYIICHHUIO
MPOTPAMMHOTO KOJia

2.12

YMeHue peanus3oBbIBaTH Ha BBIODAHHOM JUISI M3Y4YEHHS  SI3bIKE
nporpaMmmupoBaHust Beicokoro ypoBHs ([Tackans, Python, Java, C++, C#)
TUIIOBBIE AITOPUTMBI 00PaOOTKHU YUCEI, YUCIOBBIX [TOCIE0BATEIbHOCTEN
U MAacCHBOB: TMpEJACTaBJIEHWE 4YHClIa B BHUIE Habopa MPOCTHIX
COMHOXUTENEH; HAaXOKJIECHHE MaKCUMaJbHOM (MHUHMMAaIbHOU) IU(PbI
HaTypaJIbHOI'O YHCJIA, 3aIIMCAHHOTO B CUCTEME CUUCIICHHS C OCHOBaHHEM,
He mnpesblmaromuM 10; BbluMciaeHHE OOOOIMIEHHBIX XapaKTEPUCTUK
JJIEMEHTOB MacCHMBa WJIM YHUCIOBOM MOCIENOBATEIbHOCTU (CYMMBI,
MPOU3BEACHUS  CpeAHEro  apupMETHYEeCKOro, MHUHUMAJIBHOTO U
MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJMYECTBA IEMEHTOB, YAOBIETBOPSIOIINX
3aJaHHOMY YCJOBMIO); COPTHUPOBKY 3JEMEHTOB MacCuBa; yMEHHE
UCIOJb30BaTh B IpOrpaMMmax JaHHbIE PA3JIMYHBIX THUIIOB C Y4ETOM
OrpaHMYEHUHN Ha JMaNa30H MX BO3MOXKHBIX 3HAYEHUH, NMPUMEHATH NPH
peLIeHNH 3aJjad CTPYKTYphl AAHHBIX (CIHMCKH, CIIOBAPH, CTEKH, OUEPEH,
JIEpEBbs1); IPUMEHATh CTAHJAPTHBIE U COOCTBEHHbIE MOAIPOTrPaMMBbI IS
00pabOTKM YUCIIOBBIX JAHHBIX U CUMBOJIBHBIX CTPOK; UCIIOJIb30BaTh IPH
pa3paboTke nporpamMm OUOIMOTEKU OAIIPOrpaMM; YMEHHE UCII0Ib30BaTh
CpeZACTBa OTJIAJKU IPOrpaMM B Cpejie IPOrpaMMUPOBAHMS

2.13

YMeHHe HWCHOJb30BaTh  JJICKTPOHHBIE  TAaONWIBI Ui aHaJIu3a,
MPEICTaBICHUS U 00pabOTKU JaHHBIX (BKIIOYAs BHIOOP OMTHUMAIBLHOTO
peleHus, MoaA00p JIMHUKM TPEHNA, PEUICHUE 3a7ad NPOTHO3UPOBAHMSA);
YMEHHUE HCIOJb30BaTh TaOIWYHbIC (pPENSALNMOHHBIC) 0a3bl JaHHBIX U
CIPAaBOYHBIC CUCTEMBI

2.14

YMeHue OpraHu30BbIBaTh JUYHOE HMH(OPMAIMOHHOE IMPOCTPAHCTBO C
UCMOJb30BAHUEM  PA3IMYHBIX  CPEACTB  LU(POBBIX  TEXHOJOTHUH;
NOHMMaHHE BO3MOXHOCTEH LU(PPOBBIX CEPBHCOB TOCYIAPCTBEHHBIX
ycayr, Hu(ppoBbIX 00pa3oBaTeIbHBIX CEPBUCOB




HEPEYEHD 2JIEMEHTOB COAEPXAHMUSA, IPOBEPAEMBbIX HA EI'D
IHO UH®OPMATHUKE

Kon IIpoBepsieMblii 31eMEeHT COAEPKAHUS

1 Hudposas rpaMOTHOCTD

OcHOBHBIE TEHJICHIINH PA3BUTHSI KOMITBIOTEPHBIX TEXHOJIOTUH.
11 [TapannensHbie BeIYHMCIEeHUS. MHOTONPOIIECCOPHBIE CUCTEMBI.
' Pacnipenenénnbie BBIUMCIUTEIBHBIE CUCTEMBI M 00pa00TKa OOJIBIINX

JaHHBbIX

[IpyHOMOBI TOCTPOEHUS W anmnapaTHble KOMIIOHEHTHl KOMIIBIOTEPHBIX
19 cereil. CereBbie mpoTokoibl. Cetb MHTEpHET. Anpecanus B cetr HTEpHET.
' [Mpotokonst creka TCP/IP. Cucrema nomenHbix umEH. Pa3nenenue IP-cetn

Ha IMOJICETH C MOMOIIBIO MACOK ITOJICETEH

@aitnosas cuctema. [louck B ¢aitnoBoil cucreme. [IpuHIMnB pazmenienus
1.3 U uMeHoBaHUS (aiioB B jgosiroBpeMeHHoM mamsTH. [llabmonsr s
OMHCaHus Ipymni (paiaoB

14 CkopocTh mepefauyd JaHHBIX. 3aBUCUMOCTh BpPEMEHU TNepefadyd OT
' MH(POPMAITMOHHOTO 00BEMA TAHHBIX U XapaKTEPUCTHUK KaHajla CBSI3U

Mudposanne naHHbIX. CHMMETpPUYHBIE UM HECHUMMETPHUUHBIE MIMQPHI.
1.5 [udper npoctoit 3amensl. [Hudp ezaps. [udp Buwxkenepa. Anroputm
mudpoanus RSA

Konmpl, mosBomsitommmne  oOHapy)KWBaTh M HWCIPABIATH  OUIMOKH,
1.6 BO3HUKAWOIINE TMpU Tepedade JaHHbIX. Paccrosame  XoMMmuHTA.
Konuposanue ¢ moBropenuem 6utoB. Koapl XoMMuHra

2 Teopernueckre 0CHOBBI HHHOPMATHKH

JIBonyHoe KoaupoBaHHWE. PaBHOMEpHbIE W HEpPaBHOMEPHBIC KOJIBI.
51 JlexonupoBaHue COOOIICHUH, 3alIMCAHHBIX C MOMOIIBI HEPaBHOMEPHBIX
' koJ10B. YcnoBue @aHo. [locTpoenne 0IHO3HAYHO JEKOIUPYEMBIX KOJIOB C

IMOMOIIBIO ICPECBaA

TeopeTndeckne MOaX0Abl K OIEHKE KOJMW4ecTBa MHpopMaIuu. EAuHUIBI
U3MEepeHusl KoiuuecTBa HHGpopMauuu. A(aBUTHBIA MOAXOI K OILIEHKE
KonuecTBa MHMopManuu. 3aKoH aaIuTUBHOCTU HMHPopMmarun. Dopmya
Xaptnu. Uadopmanus u sepostHocTs. Dopmyna [llenHona

2.2

Cuctembl cuucieHus. Pa3BépHyTas 3amuch LENbIX U JPOOHBIX YHUCEN B
NO3UIMOHHOM cucteme cunciieHns. CBOMCTBAa NO3UIIMOHHOM 3alUCH YHCTIA:
KOJINYEeCTBO IM(p B 3amMcH, NPU3HAK JEIUMOCTH YHCIa Ha OCHOBaHHE
CHCTEMBl CUHCIIEHHUS. AJTOpPUTM IepeBoJa Leloro uumcia u3 P-uuyHoit
53 CHCTEMBl CUUCIEHHS B JECATUYHYIO. AJNTOPUTM IE€peBOAa KOHEUHOH P-
' UYHOM JpoOM B JECATHYHYIO. AJNTOPUTM IepeBoja LEIOoro Yucia Hu3
JECATUYHON cuctemMbl cuMciaeHus B P-nunyto. IlepeBox koHeuHOMH
JIecATUYHON npobu B P-uunyto. [IBouuHas, BOcbMepUYHass U

IMCeCTHAAIATCPpHUIHAA CUCTCMBI CHHCJICHUA, CBA3b MCXKIAY  HHUMH.

ApI/I(bMeTI/I‘-IeCKI/Ie oncpanru B MO3UIUOHHBIX CUCTEMAX CHUCIICHUSA
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Tpoanaﬁ YpaBHOBCUICHHAA CHUCTCMaA CUYHCJICHUA. I[BOH‘-IHO-IICC?ITI/I‘IHBJI
CuCTEéMa CUHUCIICHUA

2.5

Komuposanue tekcroB. Kommpoka ASCIl. OmHoOaiiTHRIE KOJAMPOBKH.
Cranpapt UNICODE. Konuposka UTF-8. Ornpenenenue
UH(POPMAITMOHHOTO 00BEMA TEKCTOBBIX COOOIICHUH

2.6

KomupoBanne wm3o0paxennii. Ounenka wuHpoOpManMOHHOTO 00BEMA
rpadUUecKuX TaHHBIX P 3aJaHHBIX Pa3peLICHNH U TITyOHHE KOIUPOBAHUS
neera.  l[BetoBele  momenmu.  KommpoBanme — 3Byka.  Orneska
MHPOPMALMOHHOTO 00BbEMA 3BYKOBBIX MAHHBIX IPH 33JaHHBIX YacTOTE
JUACKPETU3alUU U pa3psiIHOCTH KOIUPOBAHUA

2.7

Anrebpa noruxu. [lonstue BbicKa3biBaHMs. Bpicka3biBaTelbHbIE (HOPMBI
(mpenukaTsl). KBaHTOpHI CyIlIeCTBOBAHUS M BCEOOIIHOCTH.

Jlormueckue omnepauuu. TaOnauibl UCTUHHOCTU. Jlornyeckue BbIpayKEHUS.
Jlornueckne ToxnaectBa. Jlormdyeckue omnepanuMd W ONEpalMu  HaJ
MHO>KE€CTBAMHU.

3aKkoHbI anreOphl JOTMKU. DKBHUBaJIEHTHbIE MPeoOpa3oBaHUs JIOTUYECKUX
BbIpaXKeHUI. JIornueckue ypaBHEHHs U CUCTEMBI YPaBHEHUH.

Jlornueckue QpyHKIMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOKHBIX JIOTHUECKUX
(GYHKIMHI OT KOJIMYECTBA apIyMEHTOB.

Kanonundeckue hopMbl JOTHIECKUX BBIPAKCHUM

2.8

COBepIHeHHBIe AU3BIOHKTUBHBIC KOHBIOHKTUBHBLIC HOPMAJIbHBIC (bOpMBI,
AJITOPUTMBI UX ITOCTPOCHUS T10 Ta6J'II/IHe HCTUHHOCTH

2.9

Jlormyeckue sneMEHTBH B cocTaBe KomImbiorepa. Tpurrep. Cymmarop.
MHuoropa3psiansiii cymmatop. [locTpoeHne cxem Ha JOTHYECKUX AJIEMEHTax
0 33/laHHOMY JIOTMYECKOMY BBIP@KEHHIO. 3alucCh JIOTUYECKOTO
BBIPAYKEHUS 110 JIOTHYECKOH cxeme

2.10

Monenu u MoaenupoBanue. Llenn MonenupoBanus. AJCKBaTHOCTh MOJICITH
MOJISIUPYEMOMY OOBEKTY WM Tporeccy. Dopmanu3aius MPUKIATHBIX
3ajau.

[IpencraBnenne pe3ysbTaTOB MOJCIMPOBAHUS B BHJEC, YIOOHOM JUIs
BOCHIPHATHS 4eJIOBEeKOM. ['paduueckoe MpecTaBIeHUE JaHHBIX (CXEMBI,
TaOIHIIBI, TPAPUKH).

211

[IpencraBieHue LENbIX YUCEN B NAMATH KOMIbHOTEpa. OrpaHUYEHHOCTH
JMarna3oHa 4yucell Ipyu OrpaHMYEHUH KOJIM4ecTBa pa3psnos. Ilepenonnenue
pa3psaHON ceTku. be33HakoBble M 3HAKOBbIE JaHHBbIC. 3HAKOBBIM OUT.
JIBOMYHBIN TOMOJHUTEIBHBIN KO OTPULIATEIIBHBIX YHCEIL.

IToOutoBble normueckue omneparuu. Jlormueckuii, apupmernyeckuii u
nuknuyeckuid casuru. lugpoBaHue ¢ moMoIip0 MOOUTOBOM omeparuu
«uckimouaromee I
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Hpe,Z[CTaBJ'IeHI/Ie BCIICCTBCHHBIX YHUCCII B MMaMATU KOMIIBKOTEPA. 3Haqama;1
YaCTb U HOPAAOK YHUCIA. I[I/IaHaBOH 3HAYCHUM BEIIECTBEHHBIX YHCE.
HpO6HCMLI XpaHCHHA BCHICCTBCHHLIX YUCCII, CBA3AHHBIC C OTPAHUYCHUECM
KOJIMYCCTBA pa3psaaoB. Brinonnenue onepaunﬁ C BCIICCTBCHHBIMU
qucCjIaMH, HAKOIIJICHUC OIIIMOOK IMPpU BBIYUCIICHUAX




2.13

I'padsl. OcHoBHBIE IOHATHS. Buabl rpagos. Onucanue rpadoB ¢ MOMOIIBIO
MaTpUIl CMEXKHOCTH, BECOBBIX MATpPHII, CIHCKOB CMEXHOCTU. PemeHue
QITOPUTMUYECKUX 3a/1a4, CBSA3aHHBIX C aHAIUM30M rpadoB (MOCTpoeHHE
ONTUMAJILHOTO IYTHU MEXIY BepIIMHAMU Ipada, OnpeeeHHe KOJTNIeCTBa
Pa3IMYHBIX ITyTEH MEXy BEpPIIMHAMHA OPUEHTHPOBAHHOTO AIIMKINIECKOTO

rpaga)

2.14

HepeBbsi. bunaproe nepeBo. epeBpst moucka. CriocoOsl 00x0a AepeBa.
[IpencraBnenne  apudMETHUECKUX BBIPAXEGHWH B BUAE  JepeBa.
Hcnons3oBanue rpadoB U 1€pPEeBbEB MIPH ONIMCAHNHA OOBEKTOB U IPOIIECCOB
OKPYKaIOIIEro MUpa

2.15

JlucKpeTHbIe UIpbl JBYX UTPOKOB C MOHON nMHpopmanumein. [loctpoenue
nepeBa rnepebopa BapuUaHTOB, OMMCAHWE CTPATETMM WUIPbl B TaOIMYHOM
¢opme. BoIUrpbIIHBIE W MPOUTPBINIHBIE TO3MLIMH. BBIMrphIIIHbIE
CTpaTeruu

2.16

CpenctBa HCKYCCTBEHHOTO HWHTEIJIEKTA. MneHTUUKAMs W TIOHUCK
n300pakeHu#,  pacrmo3HaBaHue  Jui.  Mcmonb3oBaHWE — METOJIOB
HCKYCCTBEHHOTO MHTEJIEKTa B O0ydYaloImuXx cucremax. lcmonab3oBaHue
METOJIOB HCKYCCTBEHHOTO MHTEJUIEKTa B poOoTOTEXHUKE. IHTEpHET Bemiei.
Heitponnsie cetn

ANTOpUTMBI ¥ IPOTrPAMMHPOBaHHE

3.1

dopmanuzanus MHOHATUA  anroput™Ma. MammHa  ThlopuHra Kak
yYHHUBEpCalbHasi MOJIENIb BHIYHCICHHM

3.2

OreHKa CIIOKHOCTH BBIYUCIIEHUN. Bpems paboThl 1 00BEM HCTIOIB3yeMOM
MaMsATH, HMX 3aBUCHMOCTh OT pa3Mepa HCXOJHBIX JAaHHbIX. O1eHka
ACUMITOTUYECKOU CI0KHOCTH aJTOPUTMOB. AJITOPUTMBI TOJTMHOMHUAIBHOMN
cnoxHoctu. [lepebopubie anroputmsl. [lpuMepsl pa3nuyHbBIX aJIrOPUTMOB
pelIeHus OJHOM 3a7a4u, KOTOPbIE UMEIOT Pa3IUUHYI0 CII0KHOCTh

3.3

Omnpenenenre BO3MOXKHBIX PE3yIbTaTOB padOTHI MPOCTEUIINX aIrOPUTMOB
yIpaBICHUS  UCHOJHUTENSMU U BBIYMCIUTENBHBIX  aJTOPUTMOB.
Omnpenenenre MCXOIHBIX JTAHHBIX, MPU KOTOPHIX aNTOPUTM MOXKET JaTh
TpeOyeMblii pe3ybTart

3.4

AnroputMbl 00padOTKH HATypaTbHBIX YUCE, 3aIIMCAHHBIX B TIO3UIIMOHHBIX
CHCTeMax CYMCJICHUS: pa3OMeHHe 3alMCH YHCla Ha OTHACNIbHBIC HH(PHI,
HaxX0XJICHHE CYMMBI U TPOU3BEACHUS LU(P, HAXOKACHHE MaKCUMAIIBHOM
(MMHHUMAaNBHOM) 1M (PBHI.

IIpencraBnenue yncia B Buje Habopa MPOCThIX COMHOXKUTENEH. ANTOPUTM
OBICTPOrO BO3BEIECHUS B CTeNeHb. [IOMCK MPOCTBIX YHMCENd B 33JaHHOM
JIMara3oHe ¢ IOMOIIBIO AJITOPUTMA «pelIeTo DpaTocheHar

3.5

MHOFOp&SpH,[[HLIe OCJIbIC YKUCiia, 3ada4un JJIMHHOMN apI/I(l)MeTI/IKI/I

3.6

S3eik mporpammupoBanus (ITackams, Python, Java, C++, C#). Tunsl
JAHHBIX: [IEJIOYUCIICHHBIC, BEIIECTBEHHBIC, CUMBOJIbHBIEC, JIOTHUYECKHE.
BerBnenusi. Cnoxubie ycnmoBus. [luknber ¢ ycmoBueM. I[lukisl 1o
IIEPEMEHHOM.




OOpaboTka maHHBIX, XpaHsmwuxcs B (aiinax. TeKCTOBbIE M JTBOWYHBIC
¢aiinel. daiinoBsie nepeMenHbie ((aitnoBsie ykazatenn). Urenue u3 ¢aiina.
3anmck B (aiin.

PazOuenne 3amaum Ha mnom3amaud. lloamporpammsl (Ipouenypsl |

GbyHKIUN).
Wcnonb3oBanue ctaHnapTHOM OMONMOTEKH s3bIKAa IPOIPaMMHUPOBAHUS

3.7

Pexypcus. PexypcuBHbie mpouenaypsl U QpyHkiun. Mcmonb3oBaHue creka
JUIsl OPraHU3alMHA PEKYPCUBHBIX BBI30BOB

3.8

Uucnennsie ™metonpl. ToyHOe u TPUOMMHKEHHOE pEIISHUS 3a/Jayu.
UucneHHoe pellleHne YpaBHEHMM € MOMOUIbI0 I0ja00pa MmapameTpa.
UucneHHble METOJbl pPEUICHUS YpaBHEHUW: METOJ mepedopa, MeTo[
MOJIOBUHHOTO JieneHust. [IpubnmkEHHOE BBIYUCIEHUE JJIUH KPHUBBIX.
Boruncnenue miomaaeil Guryp ¢ noMoIbio YMCIEHHBIX METO/0B (METOJ
MPSIMOYTOJIbHUKOB, MeToJ| Tpameuuit). [loumck Makcumyma (MUHUMYMA)
(YHKIIMM OJTHOM NEpEeMEHHON METOI0M MOJIOBUHHOTO JIeNIEHUs

3.9

O06paboTka CHUMBOJIBHBIX JaHHBIX. BcCTpoeHHBbIE (YHKIMU  S3BIKA
MPOTPAaMMHUPOBAHUSA JUIsI O0OpaOOTKA CHUMBOJIBHBIX CTPOK. AJITOPUTMBI
00pabOTKM CUMBOJIBHBIX CTPOK: MOACUET KOJIMYECTBA TIOSIBJICHUI CHMBOJIA
B CTPOKE, pa30MeHue CTPOKH Ha CJI0Ba IO MPOOEIbHBIM CUMBOJIAaM, TOUCK
MOJICTPOKH BHYTPH JaHHOW CTPOKH, 3aME€Ha HAWJICHHOW MOJCTPOKH Ha
Opyrylo cTpoky. [eHepanus Bcex CJIOB B HEKOTOpPOM aidaBuTe,
yIOBJETBOPSAIOUINX 3aJaHHBIM orpanuyeHusM. [IpeoOGpa3oBanue yucna B
CHUMBOJIbHYIO CTPOKY U 0OpaTHO

3.10

MaccuBbl ¥ TIOCIIEIOBATEIBHOCTH 4YHceld. Brrumcienne 0000MIEHHBIX
XapaKTePUCTHUK AJIEMEHTOB MAaCCHBA WJIM YUCIIOBOW TOCIICAOBATEILHOCTH
(CyMMBI, TIPOU3BEACHUS, CPEIHETO apHUPMETHIECKOTO, MHHUMAIBHOTO |
MaKCHUMaJIbHOTO DJIEMEHTOB, KOJHYECTBA JJIEMEHTOB, YIOBICTBOPSIOIINX
3aJJaAHHOMY YCJIOBUIO). JIMHEHHBII IOMCK 3a/IaHHOTO 3HAUCHHSI B MACCHUBE.
AJITOPUTMBI PabOTHI € AIIEMEHTAMH MACCHBA C OJHOKPATHBIM ITPOCMOTPOM
maccuBa. CopTHpOBKa OJHOMEpPHOTO MaccuBa. [IpocThie  MeToJbI
COPTHPOBKH (METOJ MY3bIpbKa, METOJ BbIOOpPA, COPTHPOBKA BCTABKAMH).
CoptupoBka cinusHueM. bpicTpas copTupoBka MaccuBa (aJropuTM
QuickSort). JIBon4HBIHi TOKCK B OTCOPTHPOBAHHOM MAaCCHBE

3.11

JIBymMepHBIE MacCUBBI (MaTpuIlbl). AJNTOPUTMBI 00paOOTKH ABYMEPHBIX
MaCCHBOB: 3allOJHCHUE JIBYMEPHOTI'O YHCJIIOBOIO MAacCHBa MO 3aJaHHBIM
npaBWJiaM, T[OUCK DJEMEHTa B JIBYMEPHOM MAacCHUBE, BBIYUCIICHUE
MakcMMyMma (MHUHMMYMa) ¥ CYMMBI JJIEMEHTOB IBYMEPHOTO MAacCHBa,
NepeCcTaHOBKA CTPOK U CTOJIOLIOB ABYMEPHOTO MacCHBa

3.12

CrnoBapu (accolMaTUBHBIE MAacCCHBBI, OTOOpaxeHus). XdII-TaOIUIIbL.
[TocTpoenue andaBUTHO-YACTOTHOTO CIOBAps AJIs 3aJAHHOTO TEKCTa

3.13

Creku. AHanus MMPpaBHUIILHOCTHU CKOOOYHOTO BBIpaXXCHUS. Brrunciaenue
apI/I(bMCTI/I‘-ICCKOFO BBIPAXKCHU, 3alIUCAHHOTO B HOCT(I)HKCHOﬁ (bOpMe.
Oqepezuzl. Hcnons3oBaHue oucpean 4Jist BpECMCHHOI'O XpaHCHUSA JaHHBIX




3.14

Anroputmbl Ha rpadax. [ToctpoeHne MUHHMAILHOTO OCTOBHOTO JIepeBa
B3BELICHHOTO  CBSI3HOTO ~ HEOPHEHTHpPOBaHHOro rpada. KommuectBo
Pa3IMYHBIX MTyTeH MEXy BEpIIMHAMHA OPHEHTHPOBAHHOTO AI[MKIMYECKOTO
rpada. Anroputm JleikcTps

3.15

JepeBps. Peanusanus ngepeBa C IOMOIINBIO CCBUIOYHBIX CTPYKTYP.
JlBonunbie (OwHapHBIE) aepeBbs. [locTpoeHme nepeBa i 3aTaHHOTO
apu(METHUECKOTO BBIpaKEHHs. PeKypcuBHBIE allrOpUTMBI 00X01a JepeBa.
Hcnonb3oBanue creka U oyepeau Uit 00xoaa aepesa

3.16

JluHamuueckoe MpPOrpaMMHUPOBAHME KakK METOJ pEUICHUs 3agad C
COXPAaHEHHEM MPOMEXYTOUHBIX pE3yJIbTaTOB. 3alauyM, pelIaeMble C
MTOMOIIBIO JMHAMHUYECKOTO IPOrpaMMHUPOBAHUS: BBIUHCIICHHE
PEKYpCUBHBIX (YHKIMHA, TMOACUET KOJMYECTBA BAapUAHTOB, 3aJa4l
ONTUMHU3ALNU

3.17

[TonsiTne 06 0OBEKTHO-OPUEHTHPOBAHHOM IpPOrpaMMUpPOBaHUU. OOBEKTHI
u kiaccel. CBoiicTBa U MeTOAbl 00bEKTOB. OOBEKTHO-OPHEHTHUPOBAHHBIN
ananu3. Pa3paboTka mporpaMm Ha OCHOBE OOBEKTHO-OPHUEHTHPOBAHHOTO
noaxona. Makancynsmus, HacieT0BaHue, MOJTUMOPHU3M

NudopmanroHHbie TEXHOJIOTUN

4.1

Ananus JaHHBIX. OcHOBHEIE 3aaa4yd aHalin3a JaHHBIX: ITPOTrHO3UPOBAHHUC,
Kaccupukanys, KJIaCTepH3aIIHs, aHaJm3 OTKJIOHCHHH.
[MocnenoBaTeTbHOCTH PEIICHUS 3a/1a4 aHAJIN3a JaHHBIX: COOp MEPBHYHBIX
JAHHBIX, OYMCTKA U OIICHKA Ka4eCTBa JaHHBIX, BHIOOP U (MJIK) TTOCTPOCHUE
MO/IeNH, TPeoOpa30BaHNe TAaHHBIX, BU3YaIN3aIUs JTAHHBIX, HHTEPIPETAIHS
pesyabratoB. [Iporpammubeie cpenctBa W VMIHTepHET-cepBHCHI  UIs
00pabOTKM W TIpeJACTaBJIICHUS JaHHBIX. bosblime gaHHbIE. MamiMHHOE
o0yJeHmne

4.2

AHanmm3 TaHHBIX C TIOMOIIBIO 3JICKTPOHHBIX TAa0MIl. BrrurcieHne cyMMBl,
cpemHero apuMETHYECKOro, HauOOJbINEro (HAMMEHBINETO) 3HAYCHUS
narna3zoHa. Berarcnenne ko uirenTa Koppesiium ABYX PsAIOB JaHHBIX.
[TocTpoenne cronO4aThiX, JIMHEHYATBIX ©  KPYrOBBIX JHarpamM.
[Moctpoenue rpadukoB GyHkimid. [logdop MuHUKM TpeHIa, PelICHUE 3a/1a4
NPOTHO3UpOBaHMs.  PemieHue 3aja4  ONTHMHU3ALUMU C  TIOMOUIBEO
AJIEKTPOHHBIX TAOJIHUI]

4.3

I[I/ICerTI/ISaHI/IH Inpu MAaTCMAaTUYCCKOM MOACIUPOBAHNN HCIIPECPBIBHLIX
IIpoHIeCCoOB. MOI[GJ'II/IpOBaHI/IC JBHMOKCHU. MO)IGJ'II/IpOBaHI/Ie OMOJOTHYECKUX
cucteM. MareMaTH4eCcKHe MOJEIN B OKOHOMHKE. BBIUMCIHTEIBHEIE
OKCIICPUMCHTBI C MOICIISAMU. O6pa60TI<a PE3YyJIbTATOB I3KCIICPUMCHTA.
MeTtoag HaMMEHBIIHX KBaapaToB. OI_IeHI(a YUCJIOBBIX  IIAPaMETPOB
MOJACIINPYEMBIX 0OBEKTOB H mponeccoB. BoccraHoBeHHE 3aBUCHMOCTEN
I10 pe3yJIibTaTaM 3KCIICPUMCHTA

4.4

Bepostnoctueie Monenu. Mertoasl  Monrte-Kapno. Mmwutanumonnoe
MozenupoBanue. CUCTEMBI MaCCOBOTO OOCTY)KHBaHUS

4.5

Tabnuunble (pensiuoHHBIE) 0a3bl MaHHBIX. Tabmuila — mpeacTaBlIeHUE
cBeneHnii 00 OOHOTHHHBIX 00BekTax. Iloie, 3ammch. Kiarod TaOmuUIBL.




PaGora ¢ roToBoii 0a30¥ gaHHBIX. 3amoJiHEHHE 0a3bl AaHHBIX. Ilouck,
COPTUPOBKA W (QUIbTpalysl JaHHBIX. 3alpochkl Ha BBIOOPKY TaHHBIX.
3ampocsl ¢ mapamerpaMu. Beraucisiemble mosist B 3ampocax.
MHuoroTabnuunbie 0a3bl JaHHBIX. THUMIBI CBsI3ed MEXIy TaOIUIIaMHU.
Brenrnnii kimod. LlenoctHOCTS 62361 JAHHBIX. 3aITPOCHI K MHOTOTA0IMYHBIM
0a3aM JTaHHBIX

4.6

TexkcroBbiii mporeccop. CpeacTBa Mmoucka W aBTO3aMEHbl B TEKCTOBOM
npoueccope. CTpyKTypHUpOBaHHBIE TEKCTOBbIE JTOKyMEHTHI. (CHOCKH,
ornarieHue. IIpaBwia TUTHPOBAHUS HMCTOYHHKOB H  O(OPMIICHHS
OnobIMoTrpaPUIECKuX CCHUIOK
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