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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no urdopmaTtuke (yriryOJEHHbBINH YPOBEHb) HA YPOBHE CPEHETO
obmiero oOpas3oBaHus pa3paboTaHa Ha OCHOBE TPEOOBAHUM K pe3yibTaTaM
OCBOCHHSI OCHOBHOM  00pa30oBaTENbHON  MpOrpamMMbl  CPETHEro  OOIIero
oOpa3zoBanus, npeacrasieHHbix B PI'OC COO, a taxxke (denepanpHOil padoueit
IPOrpaMMbl BOCITUTAHHUS.

[IporpaMmma 1o wuHpoOpMaTHKe HaET TPEACTABICHHWE O IIeNIAX, OOmIeH
cTparteruu OOy4YeHHUs, BOCHUTAHHMS U PAa3BUTUS OOYYAIOIIMXCS CpPEACTBAMHU
yuebHoro mpenmeta «UHdopmatuka» Ha yriyOnéHHOM YpPOBHE, YCTaHABJIMBAET
o0s3aTenpHOe npeaIMeTHOe coJiep:KaHue, npexIycMaTpuBaeT ero
CTPYKTYypUpPOBaHHE TIO pa3iesiaM B TeMaM Kypca, ONpeeNsieT pacipeaesieHue ero
no kiaccaM (Trojam M3ydeHus), AaéT MPUMEpPHOE pacipeielieHne YIeOHbIX 4acoB
N0 TEMAaTHUYECKUM pasfenaM Kypca U  peKOMEeHAyemyl (IpUMEpHYIO)
MOCNEAOBATEIbHOCTh  MX  M3yYeHHS C  y4€TOM  MEXIOPEOMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€HM, JIOTUKM Y4eOHOTO TMpolecca, BO3PACTHBIX
0COOEHHOCTEHN 00yJarOIIUXCS.

[TporpamMma mo nHGOPMATHKE OMpEeIeT KOTMISCTBEHHBIC U KaUeCTBEHHBIC
XapaKTepUCTHKU Y4eOHOTO MaTepHala JIJsl KaXJI0To rojia U3yuyeHus, B TOM YUCIIe
JUIS COAEPIKATEeNIbHOTO HATOJHEHHs] Pa3HOro BHJAA KOHTPOJS (MPOMEXYTOUHOMN
aTTecTaluu oOyJaromuxcs, BCEPOCCUHUCKUX IPOBEPOYHBIX pabor,
rOCyIapCTBEHHON MTOTOBOM aTtectanuu). [Iporpamma mo uHPpOpMATHKE SBIISAETCS
OCHOBOHM JJII COCTaBJICHHS AaBTOPCKUX YyUYEOHBIX MPOrpaMM H YYEOHHKOB,
MOYPOYHOTO TJIAHUPOBAHUS Kypca YUUTEEM.

HNudopmartuka B cpenHeM oO1ieM 00pa3oBaHUU OTPAXKAET:

CYyITHOCTh HMH(POPMATHKH KAaK HAyYHOH AWCHMIUIMHBI, HW3YyYarolIen
3aKOHOMEPHOCTH MPOTEKAHUS M BO3MOXKHOCTH aBTOMATH3AIMK MHPOPMAITMOHHBIX
IPOIIECCOB B Pa3IMYHbIX CUCTEMAX;

OCHOBHBIE = O0JacTd  TpPUMEHEHUS  HH(DOPMATUKH, TPEXKAE  BCErO
nH(GOpPMaIIMOHHBIE TEXHOJIOTHH, YIIPABJICHNE U COLUAIbHYIO chepy;

MEXIUCIUIUTMHAPHBIA ~ XapakTep HWHPOPMATHKH W HHYOPMAIMOHHON
JeSITEIIBHOCTH.

Kypc nndopmatuku st ypoBHsSI CpeAHEro 001ero o0pa3oBaHUs SIBISETCS
3aBEpUIAIONIMM 3TaloOM HEMPEepPhIBHOW MOJATOTOBKM OOydYarommxcsi B 00JacTu
UHPOPMATUKA U WH(DOPMAIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH, OMUpaeTcs
Ha coJiepkaHue Kypca MH(PpOPMATHKH YPOBHS OCHOBHOTO OOIIET0 O0Opa30BaHUS U
OMBIT  TIOCTOSSHHOTO  TIPUMEHEHHUs  WH(OPMAIMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHYECKOE OCMBICICHHE, MHTEPIPETAlNI0 U 000O0IIeHHE
3TOTO OTIBITA.



Pe3ynbprarel  yriyOnéHHOro  ypoBHSI HM3y4YeHHUS y4yeOHOro mpeameTa
«UudopmaTtukay OpUEHTHPOBAHB Ha TMOJyY€HHE KOMIIETEHTHOCTEW s
nocyienyroneil  mpodeccuoHaIbHON NEeATeTbHOCTH KaK B paMKax JIaHHOU
IpeIMETHONW 00J1aCTH, TaK U B CMEXHBIX ¢ HEHl o0siacTsaX. OHU BKIIIOYAIOT B Ce0s:

OBJIAJICHUE KIIOYEBBIMU TMOHATUSMU U 3aKOHOMEPHOCTSMH, Ha KOTOPBIX
CTPOUTCSl JaHHas MpeaMeTHas 00JacTb, PacroO3HaBaHHE COOTBETCTBYIOUIMX WM
PU3HAKOB M B3aUMOCBS3€H, CTOCOOHOCTh JJEMOHCTPUPOBAThH PA3IUUYHBIE TTOIXOIbI
K U3YYEHHUIO SIBJICHUM, XapaKTEPHBIX U1 U3ydaeMOl IpeaMeTHONW 00JacTH;

YMEHHME peularb TUIIOBblE MPAKTUYECKUE U TEOPETHUECKHE 3a/]auH,
XapaKTEepHbIE ISl HCIIOJIb30BAHMS METOJOB W HMHCTPYMEHTapHs JaHHOU
peIMEeTHON 00J1acTH;

HAJIUYUE TMPEACTABICHUN O JAHHON MpEeAMETHON 00JIaCTU Kak IEeIOCTHOU
TEOpUU (COBOKYIHOCTU TEOpPUM), OCHOBHBIX CBA3SIX CO CMEXHBIMU OO0JacTAMHU
3HaHUM.

B pamkax yriayOGn€HHOro ypoBHS M3ydeHHs] MH(OPMATUKH 00eCIedrBaEcTCs
eJICHAIIpaBJICHHAs MOATOTOBKAa O0YyYalonMxcs K MPOAODKEHUIO 00pa3oBaHUs B
OopraHm3ansx  npodeccuoHalibHOTO  O0Opa3oBaHHsl MO  CHEIHAIBHOCTSIM,
HEIOCPEICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTMSMHM, TaKUM Kak
IporpaMMHasi MH)XEHepus, MHPOpMaIMOHHAas 0€30MacHOCTb, MH(OpPMaLMOHHBIE
CUCTEMbl U TEXHOJOTMHM, MOOWJIBHBIE CHCTEMBl M CETH, OOJbIIKME JaHHBIE U
MalIMHHOE OOy4YeHHEe, TPOMBIIUICHHBI WHTEPHET BeIleH, HWCKYCCTBEHHBIN
UHTEJJIEKT, TEXHOJOTruu OeCHpOBOAHON CBS3M, POOOTOTEXHUKA, KBAHTOBBIC
TEXHOJOIMH, CUCTEMBI PACHPEAEIEHHOTO PEECTpa, TEXHOJOTHMH BUPTYAJIbHON U
JIOTIOJIHEHHOM PEAIbHOCTEM.

OcHoBHast 1enb u3ydeHus: ydeOHoro mpeamera «Wudopmatuka» Ha
yrIyOn€HHOM YpPOBHE CpenHero oOmiero oOpa3oBaHusi — oOecredeHue
JaJIbHENUIIET0 pa3BUTHA WH(OPMALMOHHBIX KOMIIETEHIMH OO0y4arolerocsi, €ro
TOTOBHOCTH K JKM3HHU B YCJIOBUSIX pa3BMBAOIIETOCs MH(POPMALMOHHOIO O0IIeCTBa
Y BO3pACTAIOIIEN KOHKYPEHLUMH Ha pbIHKE TpyAa. B CBS3M C 3TUM H3y4EHHE
uHpopmatuku B 10—11 xnaccax A0KHO 00ECTIEUUTh:

c(OpMUPOBAHHOCTh MHPOBO33PEHHUS, OCHOBAHHOTO HA MOHUMAHUHU POJH
UHPOPMATUKH, HMHPOPMALMOHHBIX U KOMMYHUKAI[MOHHBIX TEXHOJIOTMH B
COBPEMEHHOM OO0ILIECTBE;

c(hOpMUPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMUYECKOTO MBIIIICHUS;

c(OpMUPOBAHHOCTh yYMEHHM pa3nuuyaTh (aKTbl U OLIEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJIbI, BUAETh MX CBS3b C KPUTEPUSIMM OLICHHBAHUSA M CBS3b
KPUTEPUEB C ONPEAEIEHHON CUCTEMON LIEHHOCTEHN, MPOBEPSTH HA JOCTOBEPHOCTD U
000011aTh HHpOPMAITHUIO;



chOpMUPOBAaHHOCTh  TPEACTABICHUN O BIUSHUA  HWHGOPMAITMOHHBIX
TEXHOJOTUA Ha JKU3Hb 4YEJIOBeKa B OOIIECTBE, IMOHMMAaHWE COLUAIBHOTO,
HKOHOMHUYECKOTO, MOJIUTUYECKOTO, KYJIbTYpPHOTO, IOPUIAYECKOTO, MPUPOIHOrO,
SPrOHOMHYECKOT0,  MEIULUMUHCKOTO M (PU3MOJOTMYECKOTO  KOHTEKCTOB
UH(OPMAIMOHHBIX TEXHOJIOTUH;

MPUHATHE MPABOBBIX U TUYECKHUX ACTIEKTOB MH(POPMAIIMOHHBIX TEXHOJIOTHUH,
OCO3HAaHHE OTBETCTBEHHOCTH JIIO/ICH, BOBJICYEHHBIX B CO3JaHUE U HCIIOJIb30BaHUE
MH(OPMAIMOHHBIX CUCTEM, pACIPOCTPaHEHNE HH(DOPMALUY;

CO3J]aHUE YCJIOBHM Ui pa3BUTHUS HABBIKOB Y4YEOHOW, MPOEKTHOM, HAy4HO-
UCCJIeI0BATENILCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHUBAIIMM OOYYaloOLIUXCS K
CaMOpPa3BUTHIO.

B conepxannm yduebHoro mpeamera «MHpopMaTHKa) BBIIEISIOTCS YETHIPE
TEMATUYECKUX pa3iena.

Paznen «llu¢gpoBas rpaMOTHOCTH» TMOCBILIEH BOINPOCAaM YCTPOWMCTBA
KOMITBIOTEPOB W JIPYTUX DJIEMEHTOB ITM(POBOTO  OKPYKEHHS, BKIIOYAs
KOMIIBIOTEPHBIEC CETH, UCIIOJIb30BAHUIO CPECTB ONEPALIMOHHONW CUCTEMBI, padOTeE B
cetu VIHTepHET W WCMOIB30BAHUIO WHTEPHET-CEPBUCOB, WHOOPMAITMOHHON
0€30MacHOCTH.

Paznen «Teoperudyeckue oOCHOBbI HHGPOPMATHMKH» BKIIOYaeT B ceOs
MOHATUHHBIA anmapat HWHPOPMATUKH, BOMPOCHI KOJAUPOBAHUS HMH(POPMAIIUH,
u3MepeHuss MHGOPMAIIMOHHOTO O0BhEMA MAaHHBIX, OCHOBBI aIreOphl JIOTUKH U
KOMIIBIOTEPHOT'O MOJIEIIMPOBAHUS.

Pasnen «AaropurMbl M NPOrpaMMHMPOBAHHME» HAIPABICH HA Pa3BUTHE
QITOPUTMHUYECKOTO MBILUICHUS, pa3pabOTKy aJITOPUTMOB U OIIEHKY MX CII0KHOCTH,
dbopMHpOBaHNE HABBIKOB PEANHM3aIlMX MPOTPAaMM Ha S3BIKaX MPOTPAMMUPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen  «MHpopMaumMoHHBIE  TEXHOJOTMHM»  TIOCBAIIEH  BONPOCAM
npUMEHEHUsT MHGOPMAIIMOHHBIX TEXHOJOTUM, pPEAIM30BAHHBIX B MPHUKIIATHBIX
MpOrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCIE B 3aJa4ax aHaiu3a
JAHHBIX, WCTOJB30BAHUIO 0a3 MAaHHBIX W DJIEKTPOHHBIX TAOMWIl JJIS PEIICHUS
MPUKIIAJIHBIX 3a]1a4.

B npuBenéuHom nanee cogepxkanuu ydueOHoro mpenmera «HMudopmaTukar
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIbHBIE TEMBbI, KOTOpPbIE HE BXOIAT B
00s13aTeIbHYIO TTpOrpaMMy OOYYEHHS, HO MOTYT OBITh TIPEIOKEHBI JIJIST U3yUEHUS
OTJIETTbHBIM MOTHUBUPOBAHHBIM U CIIOCOOHBIM 00yUYarOIIIUMCS.

YrinyOn€éHHbld  ypoOBeHb HU3Y4YEHUSI HMHPOPMATUKH PEKOMEHAYeTCS s
TEXHOJIOTUYECKOr0  MpOQuis, OPUEHTUPOBAHHOTO HA  HWHXEHEPHYIO U
UHOOPMAIIMOHHYIO cdepbl JeATENbHOCTH. YTIIyOJIIEHHBIH YpOBEHb W3y4YEHUS
uHGOPMATUKHA OOECIIEUYNBACT: MOJATOTOBKY OOY4YalOIIMXCsl, OPUEHTUPOBAHHBIX Ha



CHENUATLHOCTH B 00JIacTH HWH(POPMAIMOHHBIX TEXHOJOTHH W WHKEHEPHBIC
CIICIMAIBHOCTH, y4YacTU€ B TMPOEKTHOW W UCCIEAOBATEIbCKOU JEATEeIbHOCTH,
CBSI3aHHOM C COBPEMEHHBIMH HAIMpaBICHUSMU OTpaciu WH()OpMaAIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOATOTOBKY K YYaCTHIO B OJIMMIIHAZaX U claue
EauHoro rocy1apcTBEHHOTO SK3aMeHa 1o UHPOpPMATHKE.

[TocnenoBaTenbHOCTh M3Y4YEHUS TEM B TIpenesiax OJHOTO Toja OO0ydeHus
MOXXET OBITh HM3MEHEHa MO YCMOTPEHHIO YYHUTENS NpH MOATOTOBKE padoueit
POrpamMMbl U MMOYPOUYHOIO IJIAHUPOBAHUSI.

OO611ee YKCiI0 YacoB, PEKOMEHIOBAHHBIX JIsi U3ydyeHUs] nHpopMaTuku — 272
yaca: B 10 kimacce — 136 yacos (4 daca B Hezento), B 11 kinacce — 136 gacoB (4 yaca
B HEJEJIO).



COJEPKXAHME OBYUYEHUA
10 KITACC

HugpoBas rpaMOTHOCTDH

TpeOoBaHus TEXHUKM O€30MACHOCTH M THUTHMEHbl T1pu  paboTe ¢
KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaMHU HU(PPOBOTO OKPY>KEHUS.

[TpuHIMIBl pabOTHl KOMIBIOTEPOB U KOMIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMATHYECKOE BBIMOJHEHUE MPOTPAMMBI  IIPOIIECCOPOM.
OmnepatuBHas, TOCTOSHHAasT M JOJTOBpeMeHHas mamsaTh. OOMEH JaHHBIMU C
noMouipko muH. KoHTposepsl BHEMHUX yCTpoUCTB. [IpsiMoil 1ocTyn K MaMsTH.

OCHOBHBIE ~ TEHACHUWH  PAa3BUTHUS  KOMIIBIOTEPHBIX  TEXHOJIOTHH.
[TapaiutenbHbie BBIYUCJICHUS. MBHorormpoueccopHsie CUCTEMBI.
CynepkoMmbiotepsl. Pacnpenenénnbpie BbIUNUCIUTENbHBIE CUCTEMBI U 00paboTKa
OonbIIMX JaHHBIX. MOOWIbHBIE IIM(PPOBBIE YCTPOWCTBA M UX pOJb B
KOMMYHHUKAIUAX. Bcerpoennsie KOMIIBIOTEPBI. MUKPOKOHTPOJIIEPHI.
PoGotusupoBanHbie MPOU3BOACTBA.

[TporpamMmmMHoe obecriedeHre KOMIBbIOTEPOB U KOMIBIOTEPHBIX CUCTEM. Bub
IpOrpaMMHOr0 obOecrieueHus: U ux HazHaueHue. OCOOEHHOCTH MPOTPaMMHOIO
oOecrieueHnss MOOWJIBHBIX —ycTpoicTB. IlapamnenbHoe mOporpaMMHpOBaHUE.
CucremHoe mnporpaMMHoe obOecnieueHue. OmepalOHHbIE CHUCTEMbI. Y THUIIMTHI.
HpaitBepsl  ycTrpouictB. HWHCTAUISIUMSA W JOEUMHCTAIUIALMA  NPOTPAMMHOTO
oOecrieyeHus.

daiinoBsie cuctembl. [IpUHIMIBI pa3MelieHUuss U UMEHOBaHUS (DaiijioB B
nosiroBpeMeHHou namsty. [llabmons! 115 onuvcanust rpynn Qaitios.

[Iporpammuoe obecneuenue. JluneH3npoBaHue NporpaMMHOro ooecrnedeHus
u uudpoBeix pecypcoB. IlpompuerapHoe U CcBOOOJHOE MPOTPaMMHOE
obecrnieuenne. Kommepueckoe 1 HEKOMMEPUECKOE MCMOIb30BaHUE MPOTPaMMHOTO
obOecrieueHnss u UUGPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABIMBaeMast
3akoHOAaTenbCcTBOM Poccuiickoit denepannu 3a HENPABOMEPHOE HCMOJb30BAHUE
pOrpaMMHOro odecrneyeHus u HuppoBbIX PECYPCOB.

[TpyHIMIIBI TIOCTPOEHHUS U aIlapaTHbIe KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
Ceresble npoTokonbl. Cetb MHTEpHET. Anpecanus B cetu MuTepHeT. [IpoTokos
crexka TCP/IP. Cucrema 1OMEHHBIX UMEH.

Paznenenne IP-cetm Ha mojaceTH ¢ MOMOIIBIO Macok Iojcereil. CereBoe
aaMuHuCTpupoBaHue. [lolydeHne NaHHBIX O CETEBBIX HACTPOWMKAX KOMIIbIOTEpA.
[IpoBepka Hamuuus CBSI3U € y3JoM ceTtd. OnpeleneHue MapuipyTa JBHKEHUS
ITAKETOB.

Bunet  pestenbHoct B cetu  Murtepner. CepBuchl  MHTepHerTa.
['eonndopmMalimoHHbie CUCTEMBI. [ €0IOKAIIMOHHBIE CEPBUCHI PEATbHOTO BPEMEHU



(Hampumep, JIOKalusg MOOWJIBHBIX TEJIE(POHOB, OMpENeJeHHE 3arpy>KeHHOCTH
aBTOMAarucTpaseil), ”HTEPHET-TOPTOBIIsA, OPOHHUPOBAHUE OUIETOB U TOCTHHHIL.

['ocynapcTBeHHbIE 3JEKTPOHHBIE CEpBHUCHI U yciayrd. CouuaibHbIE CETH —
OpraHM3anys KOJJIEKTUBHOTO B3aMMOJEHCTBUS M oOMeHa naHHbIMU. CeTeBoi
ATUKET: NIpaBWja MNOBEAEHUsA B KuoOeprpocTpaHcTse. [Ipobnema mnoammHHOCTH
nosyueHHOM nHpopmanuu. OTKpBITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOTeHHbIE W HKOHOMHUYECKHE YTPO3bl, CBS3aHHBIE C HCIOJIb30BAHUEM
MH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJO0ruil. O0uue mpodieMsl 3aliuThl
uHpopMaiuu u  HH(popmanMoHHOM  Oe3omacHocTH. CpenacTBa  3alUTHI
UHpOpMaIlMU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX W aBTOMATU3UPOBAaHHBIX
uHbOpMalMOHHbIX  cucTemax. IIpaBoBoe obOecrneueHue HUHGOPMALIMOHHON
0€30IMacHOCTH.

ITpenoTBpallieHe  HECAHKIMOHUPOBAHHOTO  JOCTyNa K JIMYHOM
KOH(QUACHIMAIBHOW MH(POpPMALMK, XpaHALIEICsS HA MEPCOHAIBbHOM KOMIIBIOTEDE,
MOOUJIBHBIX yCTpoiicTBax. BpemoHnocHoe mporpaMMHoe oOecriedeHre M CIocoObI
O0opbObI ¢ HUM. AHTUBUPYCHBIE Nporpammbl. OpraHuzanusi JHUYHOTO apXuBa
uHpopmaruu. Pezepsaoe konupoBanue. [laponpHas 3ammra apxusa.

udppoBanre naHHBIX. CUMMETpPUYHBIE W HECUMMETPUYHBIE IIHQPHI.
[udper npoctoit 3amensl. Iludp ILesapsa. Iudp Buxkenepa. Anroputm
mmmdpoBanus RSA.

TeopeTnvyeckne 0CHOBbI HH(POPMATHKHU

Nudpopmanus, nanHsle u 3HaHus. MHpopManoHHbIe nporeccsl B NPUPOE,
TEXHUKE M OOIIECTBE.

HenpeppiBHbIE M AMCKpETHbIE BEIMYMHBI M cuUrHanbl. HeoOxomumocTsb
JUCKpeTH3aluu MHGOpMalluu, NpeIHA3HAYCHHOW [UIsl XpaHEHHs, Nepenadyd H
00paboTKu B U(POBHIX CUCTEMAX.

JlBouuHOoe KoaupoBaHWE. PaBHOMEpHbIE W  HEPAaBHOMEpPHBIE  KOJBI.
JlexonupoBaHue COOOLIEHUM, 3alMCAHHBIX C IOMOIBIO HEPABHOMEPHBIX KOJOB.
Ycenoue @ano. IlocTpoeHne OAHO3HAYHO AEKOAUPYEMBIX KOJOB C ITOMOUIBIO
nepeBa. Exunnnbl nuamepenns konudectsa nHopmanmu. AnpaBUTHBIA MOAXOM K
OLIEHKE KOJIM4YeCcTBa MH(OpMALIUH.

Cucrembl cuuciieHus. Pa3BépHyTas 3amuch LE€JIbIX W APOOHBIX YHUCEN B
NO3UIMOHHON cucteme cuucieHus. CBOWCTBa MO3MLIMOHHOW 3amUCH  YHCIA!
KOJIMYECTBO IU(P B 3alUCH, MPU3HAK JEIMMOCTH YHCIa HA OCHOBAHUE CHUCTEMBI
cuMcieHus. AJITOPUTM IepeBoa 1eJIoro uncia u3 P-uuHoi cucTtemMbl CYMCIIEHUs B
JECATUYHYI0. AJTOPUTM IEpEeBOJa KOHEUHOM P-muHON Opobu B NECATUUHYIO.
AJroput™ mnepeBoja LEJIOr0 4YMcia U3 JAECITUYHOM CHCTEMbl CUUCIEHHUA B P-
nynyto. llepeBon KoHeuHOW necsaTuyHOM Jnpobu B P-nunyro. [[BouuHas,
BOCbMEpPUYHAS U LIECTHAALIATEPUYHAS CUCTEMbI CUMCIICHHS, CBA3b MEXAY HUMHU.



ApudmeTnueckre onepanud B MO3UIMOHHBIX CHCTEMax cCyHcleHus. TpouuHas
YPAaBHOBEILICHHAS CUCTEMA CUUCIIEHUS. [IBONYHO-IECATUYHAS CUCTEMA CUUCIICHUS.

KomupoBanne TtekcroB. KomupoBka ASCII. OpnoOaiiTHBIE KOIUPOBKHU.
Cranmapt UNICODE. Komupoka UTF-8. Omnpenenenne wuHPOpMAITMOHHOTO
00BEMAa TEKCTOBBIX COOOIIIEHUH.

KoaupoBanne  u3obpakenuit. Ouenka uHQOpMAIMOHHOTO  00BEMA
rpaUIEeCKUX TAHHBIX MPU 3aTaHHBIX PAa3peIICHNH U TIIyOMHE KOJAUPOBAHUS IIBETA.
[IBeToBbie MoOmenu. BekTopHoe komupoBanue. DopmaThbl Tpaduyeckux (aiios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OuieHka HHPOPMAIIMOHHOTO 00BbEMA 3BYKOBBIX JAHHBIX
IIPY 33JaHHBIX YAaCTOTE AUCKPETU3ALNN U PA3PSAHOCTH KOAUPOBAHUS.

Anrebpa noruku. [loHsiTe BBICKa3bIBaHUSA. BbICKasbiBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOpBI Cy111€CTBOBAHUS M BCEOOLTHOCTH.

Jlornyeckue omneparuu. TaOnauIbl MCTUHHOCTH. JlorMueckue BBIPAKEHUS.
Jlornueckne TtoxkaecTBa. JlOKa3aTeabCTBO JIOTMYECKUX TOXKIECTB C IMOMOIIBIO
TaOJIUI ICTUHHOCTH. Jlornueckue onepannu 1 onepanuy HaJ MHOKECTBAMH.

3aKoHbl anreOpbl JIOTUKH. OKBHUBAJEHTHBIE MPEOOPa30BaHUSA JIOTUYECKUX
BbIpakeHui. Jlornueckre ypaBHEHHS U CUCTEMbI YPABHECHHUIA.

Jlornyeckue (GyHKUMU. 3aBUCUMOCTb KOJIMYECTBA BO3MOXHBIX JIOTUYECKHX
GyHKIMI OT KondecTBa apryMeHToB. [1oyiHbIe crucTeMbl TOTHYECKUX (QYHKIUI.

Kanonnueckne  ¢opmbl  jormdyeckux — BelpaxkeHuil.  CoBeplleHHBIE
JTU3BIOHKTUBHBIE M KOHBIOHKTHMBHBIE HOpPMaJbHbIE (DOPMBI, aIrOPUTMbI HX
MOCTPOEHUS MO TAOIUIE UCTUHHOCTH.

Jlornueckue »3yeMEHTBI B cocTaBe Kommbtorepa. Tpurrep. Cymmarop.
MHoropazpsaaubeii cymmaTop. IlocTpoeHue cxem Ha JOTMYECKHX DJJIEMEHTaX IO
3aJJaHHOMY JIOTUYECKOMY BBIPAQKEHHUIO. 3alUCh JIOTMYECKOTO BBIPAXKEHUS II0
JIOTUYECKOM CXEME.

[IpencraBiieHre LENbIX 4YKMCEN B MNaMATH KoMIbloTepa. OTpaHHMYEHHOCTb
JVara3oHa 4YuCel NpPU OrpPaHWYECHHHM KOJIMYECTBa paspsAnos. llepenosHenue
paspsimHOU ceTku. be33HakoBbIe M 3HAKOBBIC JaHHBIC. 3HAKOBBIM OWT. J[BOMUHBIN
JOTIOJIHUTENBHBIN KOJ OTPULIATEIHHBIX YUCET.

[ToGuToBBIE JOTHYECKHE oOmepanuu. Jlorudeckuit, apupMeTHUECKU W
nukinyeckuit  capuru. ludpoBanue ¢ mnoMoupl0 MOOUTOBOM  omnepanuu
«uckimovaromee NI ».

[IpencraBneHne BEHIECTBEHHBIX YMCEI B NAaMATH KOMIBIOTEpa. 3Hadalas
4acTh W MOPSAJOK uucia. Jlmana3oH 3HaA4eHHWI BelleCTBEHHbIX yucen. [Ipobiembl
XpAHEHUSI BEIIECTBEHHBIX YHUCEJ, CBS3aHHBIE C OIPAHUYECHHEM KOJIMYECTBA
pa3psaoB. BreimonHeHune onepanuid ¢ BEHMIECTBEHHBIMM YHCIAMH, HAKOIUICHHE
OIHUOOK TP BBIYUCIICHUSX.



AJITOPUTMBI M IPOrPAMMHPOBAHME

Omnpenenenre BO3MOXHBIX Pe3ylbTaTOB palOThl MPOCTEHIIMX aJTOPUTMOB
YIOPABJICHHUSI HCIOIHUTEISIMU M BBIYMCIHTEIBHBIX adroputmoB. OrnpeneneHue
UCXOAHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET AaTh TPEOyeMbIl pe3yJIbTarT.

Oranbl pemieHUs 3a4ad Ha KoMIbroTepe. MHCTpyMeHTanbHbIE CcpeacTBa:
TPAHCIATOP, OTIAAUUK, HnpoduaupoBUMK. KoMmmuismus u uUHTepHpeTanus
nporpamm. BupTyanbHble MalIvHBbIL.

WnTerpupoBanHas cpeaa pa3paOoTku. MeToapl OTIAAKU — MPOrpaMM.
Hcnonp3oBaHue TpaccUpoBOUHBIX Tabmuu. Otnanoussii BbiBoA. IlomiaroBoe
BBIIIOJIHEHHE ITporpaMMbl. Todku ocTaHoBa. [IpocMOTp 3HaueHUl IEPEMEHHBIX.

SA3pik  mporpammupoBanust (Python, Java, C++, C#). Tumnbl naHHBIX:
LEJIOYUCIIEHHbIE, BEIIECTBEHHbIC, CHUMBOJIbHBIE, JIOTMUECKHE. BeTBieHus.
Cnoxubele ycnoBus. Iluxkner ¢ ycimoBueM. [lukiael 1O mepeMeHHOM.
B3anMo3aMeHs€MOCTh  pa3iM4YHBIX  BHJOB  LMKIOB. VHBapuaHT  nMKIIA.
CocTraBneHue 1LUKIAa C HUCIOJB30BAHUEM 3apaHEE ONPENEIEHHOTO WHBApUAHTA
LUKJIA.

JloxyMeHTHpOBaHue [IPOrpaMM. Hcnonp3oBanne KOMMEHTapUEB.
[ToaroroBka onucaHus IPOrpamMMbl U HHCTPYKLUU JJIS ITOJIb30BATEN.

AAroput™Mbl 00pabOTKH HATypaJIbHbIX YHCEJ, 3allUCAaHHBIX B MO3ULIMOHHBIX
CHUCTEMaX CUHMCJICHHA: pa30MeHHe 3amuch 4YHhClia Ha OTACNbHbIE LUDPHI,
HaXO0XJIEHWE CYMMBl M TMpOU3BEACHUA UU(pP, HAXOKACHUE MaKCUMaJbHOU
(MUHUMAaTBHOW) UG PHI.

HaxosxaeHue Bcex NMPOCTBIX YUCEN B 3aJlaHHOM JuarasoHe. [IpencraBinenue
yucia B BUJIe HA0Opa MPOCTBIX COMHOKUTENEH. ANTOpUTM OBICTPOTO BO3BEACHHUS
B CTEIICHb.

O0paboTka JaHHBIX, XpaHAIIUXCS B Qaitnax. TekcToBbIe U ABOMYHBIC (DAIIBI.
daiinoBeie TIepeMeHHbIC (daiioBbie ykazarenu). Urenue u3 daiina. 3anuch B
Gaii.

Pazbuenue 3amaun Ha nmoazanaun. [loxmporpammel (mporeAypsl U GYHKIIAHN).
Pexypcus. PexypcuBHbie 00bekThl ((ppakransl). PexypcuBHbIE mpolenypbl H
¢ynkun. Mcnonb3oBanue cTeka A OpraHU3alii PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CcTaHAAPTHOW OMOJMOTEKM S3bIKa IPOrPAMMHPOBAHMSL.
[Tonkmtouenne  OMONMOTEK  MOANPOTrPAMM  CTOPOHHUX  MPOU3BOJIUTENEH.
Moy bHBIN OPUHIUIT TIOCTPOEHUS ITPOTPAMM.

Uucnennsle MeTonpl. TouHoe M NPUOMMHKEHHOE pELIeHHs 3aJauu.
YucneHHble METObl PEILIEHUS] YpaBHEHUI: MeTOoA nepebopa, METO MOJIOBUHHOTO
nenenus. [lpubmmxk€HHOE BBIUKMCICHHE JUIMH KPUBBIX. BhIUuMclieHHWE TUIoIaien
Guryp ¢ MOMOIIBI0 YHMCIEHHBIX METOJOB (METOJX MpPSIMOYTOJIBHUKOB, METOJ



Tpaneuuii). Ilonck makcumyma (MUHUMYMa) GYHKIUU OJHOM MEpeMEHHOU
METO/IOM MTOJIOBUHHOTO JIEJICHHUS.

OOpaboTKka CHMBOJBHBIX JIaHHBIX. BcCTpoeHHBIE  (QYHKIIMM  S3BIKA
IpOrpaMMUPOBaHUs sl 0OpaObOTKH CUMBOJIBHBIX CTPOK. AJTOpPUTMBI 00pabOTKU
CHMBOJIBHBIX CTPOK: MOJACYET KOJMYECTBA IIOSABICHUN CHUMBOJAa B CTPOKE,
pa30HeHne CTPOKM Ha CJIOBa IO MNPOOETbHBIM CHMBOJIAaM, MOUCK MOJCTPOKU
BHYTPU JAaHHOM CTPOKHM, 3aME€HA HAWJCHHOM IMOJCTPOKM Ha JPYTYK) CTPOKY.
['eHepanys Bcex CIOB B HEKOTOpPOM ayipaBUTE, YAOBIECTBOPSIOUIMX 3alaHHBIM
orpanundeHusM. [IpeoGpazoBanue yncia B CHMBOJIbHYIO CTPOKY U OOpaTHO.

MaccuBbl W MOCHEIOBATENBHOCTA 4YHCeN. Bbruucienne 0000mIEHHBIX
XapaKTEPUCTHUK JIEMEHTOB MACCHBA WMJIM YUCJIOBOM MOCIEA0BATEIbHOCTU (CYMMBI,
IPOU3BENEHUS, CPEAHEro apu(pMETHUYEeCKOro, MUHUMAIbHOTO U MaKCHUMaJbHOTO
AJIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 3aJlaHHOMY YCIIOBHIO).
JIvHEeNHbIM MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CoptHpoBKa 0HOMEpPHOro Maccupa. [IpocTeie METOABI COPTUPOBKU (METOA
nmy3bIpbKa, METOJ BBIOOpa, COPTUpPOBKA BCTaBKaMu). COPTHPOBKA CIIHUSHHUEM.
brictpas coptupoBka maccuBa (amroputMm QuickSort). /IBomuHbIi mOoHMCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIByMepHbIe MacCuBbl (MaTpullbl). AJTOPUTMBI OOpPaOOTKH JIBYMEPHBIX
MAaCCHUBOB: 3aII0JHEHHE JBYMEPHOI'O YMCIOBOIO MACCUBA IO 3aIaHHBIM IIPABUIIAM,
IOMCK 3JIEMEHTA B IBYMEPHOM MAacCUBE, BBIYMCIIEHHE MaKCUMyMma (MUHUMYyMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOIO MAacCCHBa, IEPECTAaHOBKA CTPOK U CTOJOIIOB
JBYMEPHOI'O MacCHUBA.

HNudopmManuoHHbIE TEXHOJIOT U

TexcroBbiii mponieccop. PenmaktupoBanume u ¢opmarupoBanue. [IpoBepka
opdorpapuun u rpammaruku. CpeacTBa NMOHMCKa M aBTO3aMEHbl B TEKCTOBOM
npoueccope.  HMcnons3oBanue  ctwiieil.  CTpyKTypUpOBaHHBIE  TEKCTOBBIE
nokymeHThl. CHocku, ornaBieHue. KosuiekTuBHas paboTa € JIOKYMEHTaMH.
HNHCTpyMEHTBI pelieH3UpOBaHUsI B TEKCTOBBIX Mporeccopax. OOmayHble CEPBUCHL.
JlenoBast mepernmcka. Pedepar. I[lpaBunma 1uTHpOBAaHUS HMCTOYHUKOB W
opopmiienus Oubnuorpaduvecknx ccbuiok. OdopmiieHHe CHUcKa JUTEPaTypHI.
3HAKOMCTBO C KOMITBIOTEPHOM BEPCTKOM TEeKCTa. TeXHUUYECKHE CpEe/ICTBA BBOJAA
TekcTa. Cnenuanu3upoBaHHBIE CPEACTBA PEAAKTHPOBAHUS MATEMaTUYECKHUX
TEKCTOB.

AHnamu3 naHHbIX. OCHOBHBIE 3a/1aUd aHajdW3a JAHHBIX: MPOTHO3HPOBAHHUE,
Kiaccuukanus, KiacTepusanus, aHaiu3 OTkKIOHeHuH. IlocimenoBaTenbHOCTD
pelieHus 3aja4y aHajiu3a JAaHHBIX: COOp MEPBUYHBIX JaHHBIX, OUUCTKA M OLEHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOCHUE MOJEIH, MPeoOpa3oBaHUE JAHHBIX,
BU3YyaJIM3alUs JaHHBIX, HHTEpIIpeTauusl pe3yiabTaToB. [IporpammHuble cpencTtBa u



WHTEPHET-CEPBUCHI JIsl 00pabOTKH 1 MPEACTABJICHHS TaHHBIX. bosbie naHHbIe.
Marmmanoe o0yuenue. IHTeUIeKTyalbHbIN aHAIn3 JaHHbBIX.

AHanmu3 MaHHBIX C MOMOIIBIO AJIEKTPOHHBIX TAaOIUIl. BhIYMCIeHHE CyMMBI,
cpeaHero apupMeTHIeCKOro, HauOoIbIIET0 (HAMMEHBIIIET0) 3HAUSHUS TUaTia30Ha.
Brruncnenne koadduimenta Koppenasuud JBYX PsAOB JaHHBIX. [locTpoeHwue
CTOJIOYATHIX, JUHEHYATBIX W KpPYroBbIX mauarpamm. Iloctpoenmne rpadukoB
¢bynkuuii. [logbop muHMM TpeHa, peleHne 3a/1a4 MPOTHO3UPOBAHUSI.

Uucnennoe perieHue ypaBHEHMH C TMOMOIIBI0 Toa0Opa TmapamMerpa.
Ontumuzanms Kak NOMCK HAWJIy4YlIIEro penieHus B 3aJaHHbIX ycaoBUsX. [leneBas
byHkiusa, orpaHudeHus. JlokanbHblE W TJ00QJIBHBIN MUHHMYMBI 11€JI€BOU
dbynknuu. Pemenne 3a1ay onTUMHU3aIAN C TIOMOIIBIO 3JIEKTPOHHBIX TAOJIHII.

11 KIIACC

Teopernueckne 0CHOBbI HH(POPMATHKHU

Teopernyeckue MOAXOJbI K OILIEHKE KOJWYECTBA HH(POpMaluU. 3aKOH
aanutuBHOCcTH HH(opmanuu. Popmyna Xaptiau. MHbopmaimss U BEpOSITHOCTS.
®opmyna lllenHona.

Anroputmbl cxatusi maHHbiX. AnroputM RLE. Anroputm Xaddmana.
Anroputv LZW. AJropuTMbl CXKaTusi JaHHBIX C TOTEPSMHU. Y MEHBILICHUE
rIIyOWHBI KoaupoBaHus 1iBeta. OCHOBHBIEC Ujien aroputmoB cxatus JPEG, MP3.

CkopocTh mepenayd JaHHBIX. 3aBUCHUMOCTb BPEMEHHM IME€peladyd OT
nH(OPMAITMOHHOTO O00BEMA JTAHHBIX M XapPAaKTEPUCTUK KaHana CBs3u. [IpudumHbI
BO3HMKHOBEHHUS OIMMOOK Tpu mepenadye AaHHBIX. Kopapl, MO3BOJISIONINAE
0oOHapyXMBaTh W HCIPABIATH OMIMOKH, BO3HUKAIOIIUE MPHU NEpeaaye JaHHBIX.
Paccrosinue Xsmmunra. Koguposanue ¢ moBropenrem 0utoB. Koasl XsMMuHra.

Cuctembl. KoMmoHeHTBl cuctemMbl W uX B3aumopeicTBue. CUCTEMHbIH
s dexT. Yrnpapnenne kak nHGOpPMAIMOHHBIN TIpotiecc. OOpaTHast CBS3b.

Monenu u monenupoBanue. llens monenupoBanus. COOTBETCTBUE MOJETU
MOJICTIUPYEMOMY OOBEKTY WJIM Mpoleccy, Lenau MoaenupoBanus. Gopmanuzanus
MIPUKJIAIHBIX 3a]1a4.

[IpencraBnenne pe3yabTaTOB MOJACIUPOBAHUS B BHUIE, YIOOHOM s
BOCIIPHUATHS yenoBekoM. ['paduueckoe npeacTaBaeHue JaHHBIX (CXEMBbI, TaOIHUIBI,
rpadukm).

['padbl. OcHoBHBIE noHATHS. Buasl rpadgos. Onucanue rpadoB ¢ MoMoONIbIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHI], CIHCKOB CMEXKHOCTU. PemeHue
AITOPUTMUYECKUX 3a7ad, CBSI3aHHBIX ¢ aHaimm3oM rpadoB (MOCTpOEHUE
ONTHUMAJBHOTO TYTH MEXKAYy BepmHaMu Tpada, ompeaeseHne KOJINYeCTBa
pa3MYHBIX IyT€d MEXKIAy BEPLIIMHAMU OPUEHTUPOBAHHOTO AUHUKINYECKOTO

rpada).



HepeBws. bunaproe nepeBo. JlepeBbs moucka. CriocoObl 00xoma mepena.
[IpencraBnenue apupMeTHUECKUX BBIpRXKEHUN B BUAE AepeBa. JUCKpeTHbIE UTPBI
JIBYX UTPOKOB C ToJHOM nHpopmanueit. [loctpoenne nepesa mepedbopa BapuaHTOB,
OMKCAHUE CTPATETUU UTPhl B TAOIUYHOU (popMe. BBIMTPHIIIHbIE U TPOUTPHIIITHBIE
MO3ULINU. BBIUTPBILIHBIE CTPATETUU.

CpencTBa MCKYCCTBEHHOTO0 HMHTEIIEKTa. CepBUCHI MAIIMHHOIO MEpEeBOAa U
pacnio3HaBaHusi yCTHOU peun. KorHUTHBHBIE cepBUCHL. MaeHTH(UKaMUsS U MOUCK
U300paKEeHUIH, pacro3HaBaHue T, Camoo0yyaroiuecs CHUCTEMBL.
M cKyCCTBEHHBI MHTEIUIEKT B KOMIBIOTEPHBIX HMrpax. Mcmosb3oBaHHe METOIIOB
MCKYCCTBEHHOTO MHTEJIEKTa B oOydaroumx cucremax. Mcmosiab3oBaHne METO/I0B
UCKYCCTBEHHOT'O MHTEJIEKTa B poboToTexHuke. MnTepuer Bewei. [lepcnekTuBs
Pa3BUTHS KOMIIBIOTEPHBIX HHTEIUICKTYAJIBHBIX cUCTEM. HelpoHHble ceTu.

AJITOPUTMBI M IPOTPAMMHMPOBAaHHE

Qopmanu3anuss  NOHATHS  anroputma.  MammnHa  TeropuHra  Kak
YHUBEpCAJIbHAsA MOZENb BbruucieHuu. Tesuc Yépua—TwropuHra.

O1eHKa CIOXHOCTU BbIYMCICHHUH. Bpemst paboTel u 00BEM HCHOIB3yeMOM
naMaTH, WX 3aBUCUMOCTb OT pa3Mepa HCXOJHbIX JaHHbIX. OleHka
ACUMIITOTUYECKON CIIO)KHOCTH  aJITOPUTMOB. AJITOPUTMBI  MOJUHOMHUAIBHOU
cinoxkHoctu. IlepeGopuble anroputmbl. [IpuMepbl pa3iaMUYHBIX — AJITOPUTMOB
peleHns OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3INYHYIO CIOKHOCTD.

[lonck mpoOCTBIX 4YMCeN B 3aJaHHOM JHANa30HE C IIOMOLIBIO AJITOPUTMA
«peuieTo DparocheHar.

MHuoropa3psaHbie Leble Yucia, 3a1a4d JUIMHHONW apu(METUKH.

CnoBapu  (accolaTMBHBIE MACCHBBI, OTOOpakeHHs).  XdII-TaOJHUIIbI.
[Toctpoenue andaBUTHO-YACTOTHOTO CIOBAPS AJIS 33JaHHOTO TEKCTA.

Crexu. AHamu3 TpPaBWIBHOCTH CKOOOYHOTO BBIpaXXECHUSA. BpluncieHue
apu(PpMETUYECKOTO BbIPAKEHHUS, 3alIICAHHOTO B MOCTPUKCHON dopme.

Ouepenu. Mcnonb3oBanue ouepeau 1jisi BDEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbl Ha rpadax. [locTpoeHre MHHMMAaTBbHOTO OCTOBHOTO J€peBa
B3BEIIEHHOTO CBSI3HOTO HEOpUEHTHpoBaHHOro rpada. KommyecTBo paszmuuHbIX
nyTed MeXAy BEepIIMHAMU OPUEHTHPOBAHHOTO AlMKIMYECKOro rpada. Aiaroputm
JlenkcTphl.

HepeBbs. Peanuzanus nepeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUYHBIE
(Ounapubie) aepeBbs. llocTpoenue aepeBa s 3aaHHOTO aApUPMETHUECKOTO
BbIpaxeHHUs. PekypcuBHbIE anropuTMmbl 00xoja nepeBa. Mcmonb3oBaHue cTeka U
ouepeau st 00xona aepesa.

JAuHamuyeckoe NOpOrpaMMHpPOBAHME KaK METOJ pEleHus 3aJad ¢
COXPAaHEHUEM IPOMEXKYTOUHBIX PE3YyJbTAaTOB. 3aJayu, PEIIaeMble C MOMOIIbIO



JTUHAMHYECKOTO TPOTPAMMHPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (YHKIIHAM,
NOACYET KOJIMYECTBA BAPUAHTOB, 3a/1a4d ONTUMH3ALIUH.

[TonsitTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpPOBaHUN. OOBEKTH U
kjaccbl. CBOMCTBA M METO/bI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpamMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJA.
Wukancynsius, HacleqoBaHue, MOIUMOp(hu3m.

Cpenbl  ObicTpoit pa3paboTku mnporpamm. [IpoexTupoBanue uHTEpPeiica
nosb3oBatess. Mcnonb30BaHWE TOTOBBIX — YNPABISAEMBIX  3JIEMEHTOB A
MOCTPOEHUSI HHTEpPeEiica.

O630p  s3bIKOB  mporpammupoBaHusi.  [lonsatue o  mapaaurmax
MpOrpaMMHUPOBAHUSI.

NupopmanuoHHBIE TEXHOJIOTHH

Dtanbl  KOMIBIOTEPHO-MATEMATUYECKOTO0  MOJICIMPOBAHUS: TTOCTAaHOBKA
3ajaud, pa3paboTka  MOJENM, TECTUPOBAaHUE  MOJENIH, KOMIIbIOTEPHBIN
AKCHEPUMEHT, aHAJIU3 PE3yJIbTATOB MOJIECIUPOBAHMUSL.

JuckpeTusanuss Opud MaTeMaTHYECKOM MOJIETMPOBAHUM HEMPEPHIBHBIX
nporeccoB. MopaenupoBanue JBUKEHHS. MojaenupoBaHue —OHOJOTHYECKHX
cucteM. MaremaTuyeckue  MOJIETM B OKOHOMHUKE.  BwlunciurenbHbie
HKCIIEPUMEHTHI C MOJIEIISIMHU.

OOpaboTka pe3yabTaTOB SKCIEPUMEHTA. METOJlT HaMMEHBIINX KBaJpPaTOB.
OuneHka 4YHCIOBBIX NApaMETPOB MOJEIUPYEMBIX OOBEKTOB M  IPOLIECCOB.
BoccranoBieHue 3aBUCUMOCTEN 10 pe3yJibTaTaM SKCIIEPUMEHTA.

BepositHoctHbie Mozenu.  Metoast Monte-Kapno.  MMurtanuoHHoe
MojenupoBaHue. CUCTEMbl MaCCOBOTO OOCTYKUBAHMUS.

Tabmuunbie (pensuuoHHBIE) 0a3bl JaHHBIX. Tabmuia — mpeacTaBICHUE
cBeneHuii 00 omHOTHIHBIX oObekTax. Ilone, 3amuch. Kmorou tabmuiel. Pabora ¢
roroBoil 0a3oil naHHbIX. 3anojiHeHWEe Oa3bl naHHbIX. [louck, copTUpoBKa u
bunbTpanys AaHHBIX. 3ampochl HA BBIOOPKY JTaHHBIX. 3alpocChl C MapaMeTpaMHu.
Brruucnsiembie oss B 3ampocax.

MHuororabnuunble  0a3bl JaHHBIX. THWIBI CBA3EH MEXIy TaOIUIIaMHU.
Buemmnwmii kmrou. [{enoctHOCTS 6a3bl JaHHBIX. 3aMPOCHl K MHOTOTA0IMYHBIM 0a3am
JTAHHBIX.

NuTepHer-niprinoxenus. IIoHsITHE O CEpBEPHOU U KIMEHTCKOM YacTsAX CauTa.
TexHonorust «KJIUEHT — CepBEP», €€ TOCTOMHCTBA U HeAOCTaTKU. OCHOBBI A3bIKa
HTML wu xackamaprix Ttabmurr ctunedr (CSS). Cuenapum Ha si3pike JavaScript.
®opMbl Ha BEO-CTpaHUIIE.

Pa3Mmelienne BeO-caiiToB. Y ciayra XocTuHTa. 3arpys3ka (aiijioB Ha CailT.

BBon n300pakeHui C KCMONB30BAHUEM PA3IUYHBIX HU(POBBIX YCTPOMCTB
(madpoBeIx (oToanmapaToB U MHUKPOCKOTIOB, BHIIEOKAMEp, CKAaHEPOB M JAPYTHUX



ycTtpoicTB). ['padmuecknii pexaktop. Paspemenue. Kagpuposanue. Mcnpasienne
nepcrekTuBbl.  I'mcrorpamma. Koppekuus  ypoBHEH, KOppeKIMs  LBETa.
OOecuBeunBaHue 1BETHBIX uU300paxeHuil. Perymsb. Pabota ¢ oOmactsamu.
OUIbTPHI.

MHuorocoiinbie u3o0paxkeHus. TekctoBbie cion. Macka cios. Kanambl.
Coxpanenue BbiAeneHHOM obnactu. [loaroroBka mimoctpanuii 1jsi BeO-CalToB.
AHUMUPOBAaHHBIE H300PAKEHUSI.

Bekrtopnass rpaduka. IlpumutuBbl. HM3MeHeHHe moOpsiiKa SJIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusbie. dopmaTtsl BEKTOPHBIX
pucyHkoB. Mcnonib30BaHue KOHTYpOB. BekTopu3zanus pacTpoBbIX H300paXeHU.

[IpyHIMNOBI  TTOCTPOEHUS M PENAKTUPOBAHUA TPEXMEPHBIX MOJEIEH.
Cerounsle Mojnenu. Marepuanbl. MoaenupoBaHHE HWCTOYHHUKOB OCBELICHUS.
Kameprl. ApautuBnable TexHonoruu (3D-npunrteps). IloHatne o BHUpTyanabHOU
PEaIbHOCTH U JONOJHEHHOM PEeaJIbHOCTH.

HEJIEBBIE OPUEHTUPHI ITPOI'PAMMBI.

PaGouass mporpamma mo uHpOpMaTHKE COCTaBieHa C y4y€ToMm padoueit
nporpammel Bocnutanuss MBOY COIL Ne56 ropoga KupoBa B cOOTBETCTBUU C
LI€JICBBIMUA OPUEHTUPaMHU, HarpaBieHHbIMUA Ha peanuzanuio OI'OC O0O0.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA IIPOITPAMMBI 11O
MHO®OPMATUKE (YTJIVBJIEHHBIA YPOBEHB) HA YPOBHE CPEJHEIO
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE ~ pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOyyJaroumxcsi pyKOBOJCTBOBATbCS CHOPMHPOBAHHON BHYTpPEHHEH moO3UILIMEn
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHWEHTAIli, TIO3UTHUBHBIX BHYTPEHHHUX
yOXKIIEHUH, COOTBETCTBYIOIIMX TPAJUIIMOHHBIM IIEHHOCTSM  POCCHUHCKOTO
00111ecTBa, pacIIMPEHUE KU3HEHHOTO OMNBITA U OIbITa JEATEILHOCTH B Ipoliecce
peanuzaluyd  CpeACTBaMU  y4eOHOro MpeaMeTa OCHOBHBIX  HaIpaBJICHU
BOCIIUTATENBHOU €S TENHHOCTH.

B pesynbrate wu3yueHus HHPOPMATHKH Ha YPOBHE CpPEIHETO OOIIEro
obOpasoBanus y oOydarorerocss 0ynyT chOpMHPOBAHBI CICAYIONINE JIMYHOCTHBIC
pe3yabTaThl:

1) rpamaaHCKOr0 BOCIIMTAHMS:

OCO3HaHUE CBOMX KOHCTHUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBaKECHUE
3aKOHa M TPaBOMOpSAAKA,  COOJMIOJEHHE  OCHOBOMOJATAMOIIUX  HOPM
MH(OPMAIMOHHOIO MpaBa U MH(YOPMAITMOHHOM 0€301aCHOCTH;

TOTOBHOCTh MPOTHBOCTOSATH MJICOJOTHU OKCTPEMHU3MA, HAIMOHAINU3MA,
KceHO(poOuu, AUCKPUMHUHALIMKA [0 COLMAIbHBIM, PEIUTHO3HBIM, PACOBBIM,
HAIMOHATHHBIM MTPU3HAKAM B BUPTYAJIbHOM MTPOCTPAHCTBE;

2) NIaTPUOTHYECKOT0 BOCITUTAHUS:

[EHHOCTHOE OTHOIIIEHUE K UCTOPUUYECKOMY HACJIENIUI0, TOCTHXKEeHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJOTHSIX, TOHUMaHUE 3HaUYeHUs NH(POPMATUKH KaK HayKu
B ’KM3HU COBPEMEHHOTO 00OIECTBA;

3) 1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHbBIE PELICHUS,
OPUEHTUPYSICh HAa MOPaJIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHCJIE B
cetu MHTEepHeT;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYas OCTETUKY HAy4YHOrO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCHPHUHHMMATh PA3JIMYHbIE BUJbI HCKYCCTBA, B TOM YMHCIIE
OCHOBAHHOTO HA MCIIOJIH30BaHUH WH(POPMAITMOHHBIX TEXHOJIOTHUI;

5) pu3u4ecKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH  3JI0POBOTO W Oe3omacHOro  oOpa3a  >KHU3HH,
OTBETCTBEHHOT'O OTHOILEHHUS K CBOEMY 370pOBbIO, B TOM YHCIIE 3a CUET



coOmrofeHus: TpeOoBaHM OE30MacHON IKCIUTyaTalll CPEACTB MH(GOPMAIIMOHHBIX
Y KOMMYHUKAIIHOHHBIX TEXHOJIOTHH;

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K AKTUBHOH JEATEIHbHOCTH TEXHOJIOTUYECKOW W COIMABLHOM
HAIPaBJIEHHOCTH, CTIOCOOHOCTh MHHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEITLHO
BBITIOJTHATH TAKYIO JCSATCIIEHOCTD;,

uHTepec K cdepaM NpodecCHOHATBHON JESITeIbHOCTH, CBS3aHHBIM C
UHPOPMATUKOH, MPOrpaMMHUPOBAaHHEM U WH(DOPMAIMOHHBIMA TEXHOJIOTHSIMH,
OCHOBaHHBIMH Ha JOCTH)KCHHMSX HAyKH HH()OPMATHKH W HAyYHO-TEXHHUYECKOTO
nporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oynmymiei mnpodeccuun u
pealln30BbIBATh COOCTBCHHBIC )KH3HCHHBIC TUIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHUIO Ha
NPOTSKECHUH BCEH KU3HU;

7) 3K0JI0THYECKOT0 BOCTIMTAHUS:

OCO3HaHHE TJ00AJIBHOTO XapaKTepa SKOJIOTHUYSCKHUX IMpoOJIeM W TMyTed HX
pelieHuss, B TOM 4YHCIE C Y4ETOM BO3MOXKHOCTEH  HMH(OpPMAIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHIA;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO PAa3BUTHS HAyKH, IOCTIDKEHUSAM HAYYHO-TEXHHYECKOTO Iporpecca
OOIIECTBEHHOW MTPAKTUKH, 32 CUET TOHUMAHHS POJIM HH(POPMAIIMOHHBIX PECYPCOB,
WHGOPMAITMOHHBIX TPOIECCOB W HMH(DOPMAIMOHHBIX TEXHOJOTHH B YCIOBHSIX
1MdpoBoit TpaHchopMaIuu MHOTUX cdep KU3HH COBPEMEHHOTO O0IIECTBA;

OCO3HAaHWE IICHHOCTH HAyYHOU JIESATEIbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
NIPOEKTHYIO M HCCIICA0BATEIBCKYIO ISATEIPHOCTh MHIUBHIYAILHO H B TPYIIIIE.

B mporecce MOCTHKEHUS JIMYHOCTHBIX PE3yJbTATOB OCBOCHUS MPOTPAMMBI
no wuHMOpMAaTHKE y OOYYAIOMIMXCA COBEPIICHCTBYETCS AMOIIMOHAIBHBIN
UHTEIJICKT, MPEANOIaraoumi copMIUpOBaHHOCTS:

CaMOpPETYJIMPOBAHMS, BKJIFOYAIOMIETO CaMOKOHTPOJIb, YMCHHE IPUHHMATh
OTBETCTBEHHOCTh 32 CBOE IMOBEIEHHE, CIIOCOOHOCTh aJalnTHPOBATHCS K
IMOIMOHATEHBIM H3MEHEHHSIM | ITPOSIBIIATH THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMY, BKIIOYAIONICH CTPEMIICHHE K OCTIKEHUIO eI U
yCIexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBAaTh, MCXOIS U3 CBOUX
BO3MOKHOCTEH;

IMIIATHH, BKIIOYAIOIICH CIIOCOOHOCTh MIOHUMATh SMOIIMOHAIBHOE COCTOSIHHE
JIPYTHX, YYUTBIBaTh €r0 TPU OCYIIECTBICHHMA KOMMYHHUKAIIUH, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMATIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTH BBHICTPAaNBATh OTHOIICHUS
C IPYTUMH JIFOJIBMH, 3a00TUTHCS, MPOSBIIATh HHTEPEC U Pa3pemiaTh KOHPIUKTHI.



METANIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe w3yueHUs HWHPOPMATHKH HA YpPOBHE CpPETHETO OOIIero
obpazoBanusi y oOydaromierocss OyayT chopMHpoBaHbI MeTanpeIMETHBIC
pE3yNbTaThl, OTPAKCHHBIE B YHHUBEPCAIBHBIX YUYCOHBIX JCHUCTBUSAX, & UMEHHO —
MO3HABATEIIbHBIE YHHBEPCAIbHBIC yd4eOHBIE JEUCTBHUS, KOMMYHUKATHBHBIC
yYHHUBEpCalbHbIe Yy4eOHBIC NCWCTBUSA, PETYJIATHBHBIC YHHBEpPCAJIbHBIC YYCOHBIC
JEHCTBYS, COBMECTHAS ICATEIHHOCTb.

Ilo3HaBaTebHbIE YHMBEPCAJIbHbIE YUeOHbIe el CTBUSA

1) 6a30Bble JJOrH4YecKue JAeCTBUSI:

CaMOCTOATENIbHO  (OPMYJIMpPOBaTh M aKTyaJIM3UPOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBIIMBATh CYIIECTBEHHBIN MpPHU3HAK WM OCHOBAHUA [JIsi CpaBHEHUS,
kiaccudukanuy u 00001IeHNMS;

OTpeNeNiaTh IeNH JACSITeIbHOCTH, 3a/JaBaTh IMapaMeTpbl U KPUTEPUH HX
JTOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MMPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSX;

pa3palaTeiBaTh IJIAaH pEIICHUs MPOOJIEMBbI C YUETOM aHaIn3a HUMEIOLIUXCS
MaTepHabHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B IEATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YIHTATOB
1eJIIM, OLIEHUBATh PUCKU MOCIIE/ICTBUI NeSTENbHOCTH;

KOOPAMHUPOBaTH M  BBIMOJHATH paboOTy B  YCIOBHSIX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOJCHCTBHS;

pa3BUBATh KPEaTUBHOE MBIIICHHE IPU PEUICHUN )KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUS:

BJIa/IE€Th HaBbIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHusi npodjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METOOB PEIICHUS! MPAKTHUECKUX 3a7a4, IPUMEHEHUIO
pa3IMYHBIX METOJIOB MO3HAHUS;

OCYILECTBIJIATh PA3IUYHBIE BUIBl JAEATEIBHOCTH IO TOJIYYEHHUIO HOBOTO
3HaHUS, €r0 WHTEpIpeTalrH, NPeoOpa3oBaHUI0O U TMPUMEHEHHIO B Pa3IMYHBIX
y4eOHBIX CHUTyallUsX, B TOM YHCIE MPH CO3AaHUM YYEOHBIX M COLHUATbHBIX
IPOEKTOB;

(dopMHUpOBaTh HAYYHBIN TUI MBIIUICHHS, BJIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHITUSAMHU U METOJIAMH;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B 0Opa30BATENbHOM
JESITEIbHOCTH U KU3HEHHBIX CUTYaIIHsIX;



BBISIBJISITH MPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyalW3UpOBaTh 3ajady,
BBIIBUTATh TUNOTE3Y €€ PpEelIeHUs, HAXOAUTh apryMEHTHI ISl JOKa3aTelIbCTBA
CBOMX YTBEpXJACHUM, 3a]1aBaTh MapaMeTPhbl U KPUTEPUH PEIICHUS;

aHATM3UPOBATh TMOJNyYEHHbIE B XOJE€ pEUICHUs 3aJauyd  pe3yJbTaThl,
KPUTUYECKH OIIEHHWBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;,

OCYILECTBIIATH IIEJIEHANIPABICHHBIM TMMOMCK IepeHOca CPEACTB U CIIOCOOOB
JecTBUS B MPO(PECCHOHATIBHYIO CPEy:;

yMETh TEPEHOCUTh 3HAHMSA B IO3HABATENBHYIO M MPAKTHUYECKYI0 00JacTu
KHU3ZHEJCATEIIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUA U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBbIE WIEH, NpeJiaraTb OPUTMHANIbHbIE TOJXOMbl U PELICHHUS,
CTaBUTb NPOOJIEMBI U 33]]a4H, TOMYCKAIOUINE albTePHATUBHBIC PEIICHUSI.

3) padoTa ¢ nHpopmanmeii:

BJIa/IETh HaBBIKAMH MOJIy4Y€HUsI MHPOPMAIUU U3 UCTOUYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITENIbHO ~ OCYLIECTBJIATH  IOWCK,  aHAIM3, CUCTEeMAaTH3alMI0 U
MHTEpIpeTannio HHPOPMAIMK PA3IUYHBIX BUAOB U POPM IMIPEICTABICHHUS;

co3/laBaTh TEKCThl B pasIUYHBIX (Qopmarax ¢ y4éTOM Ha3HAYEHUS
uHbOpMalluu W LEJeBOW  ayAUTOPHM, BBIOMpas ONTUMaIbHYIO (opmy
NPEICTaBICHNUS U BU3yaIH3aliy;

OLIEHUBATh JOCTOBEPHOCTH, JIETUTUMHOCTh MH(OpMaIuu, €€ COOTBETCTBHE
IPaBOBBIM ¥ MOPAJIbHO-3TUYECKUM HOPMaM;

UCTOJBb30BaTh  CPEACTBA  HMH(POPMALMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJOTHM B PEUICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3amady  C coOmofeHreM TpeOOBAaHWN HPrOHOMHUKH, TEXHHKH O€30TMacHOCTH,
TUTHEHBbI, pecypcocOepeeHus, TPaBOBBIX W  OTUYECKHX HOPM, HOPM
nH(popMaIIMOHHOM 6€301aCHOCTH;

BJaJe€Th  HABbIKAMU  pAaclO3HABaHMS M 3alIUTBl  MHQpOpMAIUH,
UHGOPMaIMOHHON 06€30MaCHOCTH JTUYHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe 1eiiCTBHUSA

1) oOmenme:

OCYILIECTBIIATH KOMMYHHKAIIMH BO BCEX chepax KHU3HHU;

pacro3HaBaTh HeBepOaJbHbIE CpeAcTBa OOIICHUS, IOHUMATh 3HAYCHHE
COLIMATIbHBIX 3HAKOB, PAcHO3HaBaTh MPEANOCHUIKA KOH(GIUKTHBIX CHUTyallMd u
cMSIr4aTh KOHQIHUKTHL;

BIAJETh  pa3IMYHBIMU  croco0amMu  OOIIEHUS UM B3aUMOJCHCTBUA,
apryMEHTHPOBAHHO BECTH JTUAJIOT, YMETh CMATYaTh KOH(MIUKTHBIE CUTYaIUH;



pa3BEPHYTO U JIOTMUHO H3JIaraThb CBOIO TOYKY 3PEHHUS C HCIIOJIB30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eATeJIbHOCTD:

NOHUMAaTh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHUIYaTbHON
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHH C Y4ETOM O0OIIMX
MHTEPECOB M BO3MOXXHOCTEH Ka)X/I0T0 WieHa KOJIICKTHBA;

OpUHUMATh LEJIM COBMECTHOM  JIEATENIbHOCTH, OPTraHU30BBIBATH U
KOOPJAWHUPOBATh ACHCTBUS IO MX JOCTH)KEHHUIO: COCTABIIATH IJIaH JCHCTBUH,
pacrpeniessTh pojid ¢ y4€TOM MHEHHUH Y4YaCTHHUKOB, OOCYXKIAaThb pe3yJbTaThl
COBMECTHOM paboTHI;

OLICHMBATh KAaueCTBO CBOEr0 BKJIaJa M KaXIOTO YYaCTHHKA KOMAHJbI B
o0t pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

npeuiaraTb HOBBIE MPOEKTHI, OLIEHUBATh HJIEU C TMO3UIHUUA HOBH3HBI,
OpPUTHHAJILHOCTH, TPAKTUYECKOM 3HAUUMOCTH;

OCYIIECTBIISAITh [MO3UTUBHOE CTPATErMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYalUsIX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITH MHUITUATHBHBIM.

PerynsiTuBHbBIC YHHBepcaJbHbIe Y4eOHbIe NeCTBUA

1) camoopranu3amnus:

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENBbHYIO NIESTEIbHOCTD, BBISBIATH
po0JIeMBbI, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIEC 3a7a4l B 00pa30BaTEIIbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLIHSIX;

CaMOCTOSITEJIbHO ~ COCTaBJISATh IJIaH pElIeHUs MpoOJeMbl C  y4€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEW U MIPEANOUYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLUsM;

pacimupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEANOYTECHUH;

JieN1aTh OCO3HAHHBINA BBHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pEIICHHUE;

OIIEHHBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBATh (POPMUPOBAHUIO U TMPOSBICHUIO IIUPOKOW 3PYIUIUU B
pasHBIX O0JAacTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA H
KYJbTYPHBII YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHBBI B JIESTEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LEIISAM;

BJaJ€Th HABBIKAMU  [O3HABATEJIbHOM  peQUIeKCMM Kak  OCO3HAHMS
COBEpLIAEMBIX JCHCTBHM W MBICIUTEIbHBIX NIPOLIECCOB, UX PpPE3YJIbTATOB U



OCHOBAHHUM, UCIOJIb30BaTh MPUEMBI pedieKkcun sl OLEHKH CHUTYyalllH, BbIOOpa
BEPHOT'O PELLICHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PELIEHUS IO UX CHUKEHUIO;

OPUHUMATh MOTHUBBI M apryMEHTbl JPYI'MX IpU aHaJlIu3e pe3yJbTaToOB
NESATEIBHOCTH.

3) npuHATHSA ce0sl U APYTHUX:

OPUHUMATH Ce0sl, MOHUMAsi CBOM HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTbl JPYI'MX IpU aHaJlu3e pPEe3yJbTaToOB
NESITEIbHOCTH;

IpHU3HaBaTh CBOE MIPABO U IPABO APYTUX HA OLIUOKY;

pa3BUBATH CIIOCOOHOCTH TOHUMATh MUP C TIO3UIMH JPYTOro YeI0BEKa.

IMPEAMETHBIE PE3YJIBTATDBI

B mnpomecce usyuenuss kypca HHPOpMATHKU YrayOia€HHOro ypoBHs 6 10
Kn1acce oOydarouuMucs OyayT  JOCTUTHYTHI  CIEAYIOIIHME  MpPEAMETHbBIC
pe3yabTaThl:

BIAJICHUE TPEACTABJICHUSIMU O DPOJU WH(MOpPMAIMU W CBSI3aHHBIX C HEU
MPOIIECCOB B TIPUPOJIE, TEXHUKE M OOIIECTBE, MOHATUSIMU «HHGOPMAIIHI,
«MH(QOPMALIMOHHBIN  MPOLECC»,  «CUCTEMa»,  «KOMIIOHEHTBI  CHUCTEMBD,
«cucTeMHbIN A PexT», «MHPOPMAIIMOHHAS] CUCTEMAaY, «CUCTEMA YIIPABICHUS»;

BJIaJ€HUE MeToJaMu TMoucka uHpopmanuu B cetd HWHTepHeT, ymeHue
KPUTHYECKH OIICHUBATh HH(OPMAIIHIO, TOYYSHHYIO U3 ceTH MHTepHEeT;

YMEHUE XapaKTepHU30BaTh OOJBIINE JaHHBIC, TMPUBOJUTH MPUMEPHI
UCTOYHUKOB MX TMOJY4YEHUS W  HANpaBJICHHs  HCIOJb30BAHUS, YMEHHUE
KJaccu(UIIMPOBaTh OCHOBHBIE 3aJaud aHaiu3a JaHHBIX (MPOTHO3UPOBAHUE,
KJIaccu(puKanus, KJIacTepu3alus, aHanm3 OTKJIOHCHHH ), MOHUMATh
MOCIIEA0BATEIBHOCTD PEIICHNUS 3a/1a4 aHAIN3a JAHHBIX: COOp MEPBUYHBIX JAHHBIX,
OUMCTKAa M OIICHKAa KadyecTBa MJaHHBIX, BHIOOp W/WIM TOCTPOCHHUE MOJIENH,
npeoOpa3zoBaHue JaHHBIX, BU3YyaJIU3allMsl TaHHBIX, UHTEPIPETALMs Pe3yIbTaTOB;

NOHMMAHUE OCHOBHBIX MPUHIMUIOB YCTpoicTBa U (YHKIMOHUPOBAHUS
COBPEMEHHBIX CTAITMOHAPHBIX U MOOWJIBHBIX KOMIIBIOTEPOB, TCHACHIINA Pa3BUTHUS
KOMITHIOTEPHBIX TEXHOJIOTHH;

BJIaJICHUE HaBbIKAMU PaOOTHI C OINEPALMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJIAMU TIPOTPaMMHOTO oOeclieueHus: il peuieHus ydeOHBIX 3ajad 1o
BBIOpAaHHOM CrielMaIN3allnu;

HAJIMYKE TPEICTABICHUN O KOMITBIOTEPHBIX CETAX U WX POJU B COBPEMEHHOM
MUpE, 0 0a30BBIX MPUHITUIIAX OPTraHU3ANNHA U (PYHKITMOHUPOBAHUS KOMITBIOTEPHBIX
cereid, 00 OOMMX NPUHIUMAX Pa3pabOTKU W (YHKIIMOHUPOBAHUS HHTEPHET-
MIPUJIOKEHUM;



NOHMMAaHWE Yrpo3 HMHPOPMAIMOHHONW OE€30MacHOCTH, HCIOJIb30BAHHE
METOJIOB W CpPEICTB MPOTUBOACHCTBUS 3THUM YIrpo3aMm, COOJIOJEHHE Mep
0€301MacHOCTH, MPEAOTBPAIIAIONINX HE3AKOHHOE PACTIPOCTPaHEHHE TePCOHATBHBIX
TaHHBIX, COOMI0IeHe TPeOOBaHUN TEXHUKN O€30MacHOCTH ¥ TUTHEHBI IIPH paboTe
C KOMIIBIOTEPAMH U JIPYTMMH KOMIIOHEHTaMH IIU(PPOBOTO OKPYKEHUS, TOHUMaHHE
IPABOBBIX OCHOB HCIIOJIb30BAHUS KOMIIBIOTEPHBIX Mporpamm, 0a3 [OaHHBIX U
paboTsl B cetn IHTEpHET;

NOHMMAaHHE OCHOBHBIX TPUHIMIIOB TUCKPETU3ALUHN pPA3NUYHBIX BHUIOB
uHpOpMaLMK, YMEHHE ONpeNeNsiTh HH(POPMALMOHHBIH O0OBEM TEKCTOBBIX,
rpaduuecKuX M 3BYKOBBIX JAHHBIX HPU 33JaHHBIX MapaMeTpax TUCKPETHU3allny,
YMEHHE OINpPEACNATh CPEAHIO CKOPOCTh MepeAaud JaHHBIX, OILICHUBAThH
U3MEHEHHE BpPEMEHHM Tepeaauyd MpU HU3MEHEHWH HWH(GOPMALMOHHOTO 00bEMa
JAHHBIX ¥ XapaKTePUCTUK KaHala CBS3H;

yYMEHHUE UCTOJIb30BaTh MPU PEIIEHUH 33/1a4 CBOWCTBA MO3UIIMOHHOW 3amucu
qHCell, AITOPUTMA MOCTPOCHHUS 3aIUCH YKCIa B TO3UIIMOHHON CUCTEME CUMCIICHUS
C 3a/IaHHBIM OCHOBAHHMEM U MOCTPOEHUS YHUCIA MO CTPOKE, COAEp KaIlel 3amuch
3TOr0 YHCla B TO3UIIMOHHOM CHCTEME CUMCICHHS C 3aJaHHBIM OCHOBAHHEM,
YMEHHUE BBINOJHATH apU(PMETUYECKHE OIEepalud B IO3UIHOHHBIX CHCTEMax
CUHCJICHUS;

YMEHHE BBITIOJHATh MPEeoOpa30BaHUs JIOTMUECKUX BBIPAKEHUN, HCIOIb3YS
3aKOHBI anreOpbl JIOTUKH, YMEHHE CTPOUTh JIOTUYECKOE BBIPAXKEHHE B
TU3BbIOHKTUBHON M KOHBIOHKTUBHOW HOPMAaJIbHBIX (pOpMax MO 3aJaHHOM Tabuuie
UCTUHHOCTH, HUCCIIE0OBaTh O0JAaCTh MCTHHHOCTH BBICKA3bIBAHMS, COJEPIKAIIEro
IepeMEHHbIE, PelIaTh HECI0KHBIE JJOTMYECKIE YPAaBHEHHS U CUCTEMbl YPaBHEHHIA;

NOHMMaHHE O0a30BbIX aJrOpUTMOB OOpPaOOTKH YHUCIOBOM U TEKCTOBOMU
uHbopMaluu (3aMuch 4KMCeN B MO3UIMOHHON CHUCTEME CUUCIICHUS, HAXOXKICHHE
BCEX MPOCTHIX YKCET B 3aJJaHHOM JIara3oHe, 00paboTka MHOTOPA3PSAHBIX LEbIX
YHCe, aHAIN3 CUMBOJIBHBIX CTPOK M JIPYTHX), allTOPUTMOB TIOMCKAa U COPTHPOBKH,
YMEHHE OIpEeAesTh CI0XHOCTh H3Y4aeMbIX B Kypce O0a30BbIX alTOpPUTMOB
(cyMMUpOBaHHE »JJIEMEHTOB MAacCHBa, COPTHUPOBKA MaccuBa, HepeOOopHbIe
aJITOPUTMBI, TBOUYHBIN MOWCK) U MPUBOAUTH MPUMEPHl HECKOJIBKUX aJrOPUTMOB
Pa3HOM CII0KHOCTH JJIsl pEIICHUs OHOM 3a/1a4H;

BJIaJICHUE YHUBEPCAJIBHBIM S3BIKOM IPOrPAaMMHPOBAHHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpeacraBieHusiMu O 0a30BBIX THMNAX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHHE HCIIOJIb30BaTh OCHOBHBIC  YIPaBIISIOIINE
KOHCTPYKLIMM, YMEHHE OCYIIECTBJISATh aHAIU3 MPEAJIOXKEHHON IMPOrpaMMBbi:
OTIpeNeNATh Pe3yabTaThl pabOThl MPOTPaMMbI IPU 3aJaHHBIX MCXOTHBIX JAaHHBIX,
OTIpeNeNsATh, NPU KAaKUX MCXOIHBIX JaHHBIX BO3MOXKHO MOJyYEHHE YyKa3aHHBIX



pe3yIbTaTOB, BBISABIATH JaHHbIE, KOTOPbIE MOTYT IMPHUBECTH K OIIHOKE B pabote
IporpaMMel, GOPMYITHPOBATH MPEATIOKEHHUS M0 YIYUIIEHUIO TPOrPaMMHOTO KOJIa;

YMEHHE CO3/[aBaThb CTPYKTYpUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI H
JI€MOHCTpAIMOHHBIE MaTepHaJIbl C HCIIOJIb30BAHMEM BO3MOKHOCTEN COBPEMEHHBIX
IPOTPaMMHBIX CPEACTB U 00JIAYHBIX CEPBUCOB;

YMEHHE HCIIONIb30BaTh 3JCKTPOHHBIC TAOJHUIIBI 7Sl aHAJIM3a, MPEICTaBICHHS
U 00pabOTKM  JNaHHBIX  (BKJIIOYas  BBIYUCIEHHE  CyMMBI,  CPEIHETO
apu(pMETHYECKOro, HaumOONbIIET0 ¥ HAUMEHBIIETO 3HAYCHWH, pelIeHHE
ypaBHEHHI, BBIOOP ONTHMAJBHOTO PEIICHUs, MOJ0O0p JUHUU TPEHJA, peIIeHUe
3aJa4 IPOTHO3UPOBAHMUS).

B mnpomecce usyuenuss kypca HHPOpMATHKU YriayOna€HHOro ypoBHs ¢ 11
Knacce oOydaromUMuca OyAyT  JOCTUTHYTHI  CIEAYIOIIME  IpEeIMETHBIC
pe3yIbTaTHI:

YMEHUE CTPOUTh HEpPaBHOMEPHBIE KObI, OMYyCKAIOIIUe OJHO3HAYHOE
JEKOUPOBaHUE COOOIIEeH (TPeUKCHBIE KOJbI), HCIOIL30BaTh MPOCTEHUINNE
KOJbI, KOTOpbIE MO3BOJIIIOT OOHAPY>KUBATh U UCIPABIISTh OIIMOKH MPU NEpeaade
JaHHBIX, CTPOUTH KOJ, 00ECTEeYMBAIOUINI HAUMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHUS TPU HW3BECTHOW YacTOT€ CHUMBOJIOB, MOSICHSATH MPUHIIMIIBI
paboThI MPOCTHIX ANTOPUTMOB CKATHUS TAHHBIX;

YMEHHE pelllaTh aJTOPUTMHUYECKHUE 3aJaud, CBSI3aHHbIE C aHAJIM30M rpados
(3a1a4uM  TOCTPOEHHUSI ONTHUMAJIBHOTO TYTH MEXAy BepliMHamMu Trpada,
ONpeNeNeHnsT  KOJNMYECTBAa  pas3iMuYHBIX  MyTed  MEXAy  BepIIMHAMHU
OPUEHTHPOBAHHOIO AIMKINYECKOro rpada), yMeHue UCIONIb30BaTh IEPEBbs MPU
aHamM3e M TOCTPOCHMHM KOJOB M JJsi TPEACTaBICHUS apuPMETHUYECKUX
BBIPXEHUM, IPU pEUICHUH 3a]a4 MOUCKa U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPHI 10 3aIaHHOMY aJTOPUTMY, pa3padaTbiBaTh U OOOCHOBBIBATH BBIUTPHIIIHYIO
CTpATETHUIO UTPHI;

yMeHuEe pa3pabaTbiBaTh W pEaTU30BBIBATH B BHUAE NporpamMMm 0a3oBbIe
aJITOPUTMBI, YMEHHUE HCIIOJIb30BAaTh B MPOTpaMMax JAHHBIC Pa3IUYHBIX THUIIOB C
yu4€TOM OTpaHMUYEHHUIl Ha OUana30H UX BO3MOXKHBIX 3HAUYEHUH, MPUMEHITh IpU
pelleHny 3a/1ay CTPYKTYphl JaHHBIX (CIUCKH, CIOBapU, CTEKH, OUEPEaH, IEPEBH),
UCTOIb30BaTh 0a30Bble ONEpalMd CO CTPYKTYpamMH JaHHbBIX, IPUMEHSTH
CTaHJapTHBIE U COOCTBEHHBIE MOAIPOTrPAMMBI JIsI 0OPAOOTKH YMCIIOBBIX JTaHHBIX
U CHMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MpU pa3paboTke mporpamm OHOIHMOTEKU
HNOJMpPOrpaMM, 3HaTh (YHKUIMOHAJIbHBIE BO3MOXHOCTH HHCTPYMEHTAJIbHBIX
CpPEICTB cpeibl pa3padOTKU, YMEHUE HCIIONb30BaTh CPEICTBA OTIIAJKU IPOTPaMM B
cpelie MporpaMMHPOBAHHUS, YMEHHE JOKYMEHTHPOBAThH MPOTPAMMBI;

YMEHHUE CO3JaBaTh BeO-CTPAHUIIBL;



BJIaJICHNEC OCHOBHBIMH CBEJCHHSAMH O 0a3zax JaHHBIX, HX CTPYKTYpeE,
CpeicTBax co3faHus M pabOTBl ¢ HHUMH, YMEHHE HCIIOJIIb30BaTh TaOIWYHEIC
(pessimonHbIe) 0a3bl TaHHBIX (COCTABIIATH 3aPOCHl B 0a3aX JAHHBIX, BBITIOJIHSITH
COPTUPOBKY M TIOWCK 3amuceil B 0a3e JaHHBIX, HAMOJIHATH pa3padoTaHHYK 0azy
JTaHHBIX) ¥ CIPABOYHBIE CUCTEMBI;

YMEHHUE HCII0JIb30BaTh KOMIBIOTEPHO-MATEMATHIECKHE MOJICNN JIJIsl aHAIN3a
O0BEKTOB W TMPOIECCOB: (HOPMYyITUPOBATh IE€Ib MOJCIUPOBAHUS, BBIIOJIHSITH
aHaJ M3 Pe3yJIbTaTOB, TIONYYEHHBIX B XOAE€ MOJCIHPOBAaHUs, OLECHHUBATH
COOTBETCTBHE MOJICIU MOJACIHPYEMOMY OOBEKTYy WIIM TPOLECCY, MPEACTABIATH
pe3yJbTaThl MOJICTUPOBAHHMS B HATJISITHOM BUJIC;

YMEHHE OpraHW30BBIBaTh JIMYHOE HH()OPMAIMOHHOE TPOCTPAHCTBO C
UCTIOJIb30BAHUEM  PA3IMYHBIX CPEICTB MHU(MPOBBIX TEXHOJOTHHA, TOHUMAaHHE
BO3MOXKHOCTEH IIM(POBBIX CEPBUCOB TOCYAApPCTBEHHBIX YCIYT, IH(PPOBBIX
00pa3zoBaTeIbHBIX CEPBHUCOB;

NOHMMaHWE OCHOBHBIX MPHUHIIUIIOB PaOOTHI, BO3SMOKHOCTEH M OTpaHUYCHUS
NPUMEHEHHST TEXHOJIOTUH MCKYCCTBEHHOTO HMHTEJUICKTa B PA3JIUYHBIX 00JACTSX,
HAJIMYHME TMPEJCTABICHU O Kpyre peliaeMblX 3ajad MAalIMHHOTO OOYYeHHS
(pacrio3HaBaHusl, KJIaCCH(OUKAIMA U MPOTHO3MPOBAHUS) HAIMYHE MPEICTABICHUI
00  UCHOJNL30BAaHMU  WHPOPMAIIMOHHBIX  TEXHOJOTMH B  pa3lWYHBIX
npodecCuoHaNbHBIX cepax.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB u
TeM NMPOrpaMMbl

KoauuecTBO 4acoB

Bcero

KonTpoabHsbie
padoThI

IIpakTH4eckue
padoTsI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypcebl

BocnurareanHbIi
MOTEHIINAJI
pasaesia/TeMbl

Pazgea 1.1lndposasi rpaMOTHOCTH

1.1

Komibrotep - yHHBEpCanbHOE
yCTpOCcTBO 00paboTKH
TAHHBIX

noOyxaeHue
00yJarommxcs K
COOJTIOIEHUTIO Ha
ypOKe
OOIIETTPUHSATHIX
HOPM  TIOBENICHUS,
npaBui  OOIIECHUS
CO CTapmuMu |
CBEPCTHUKAMHU,
MIPHUHIIATIOB
yaeOHOH
JACITUIITHHBI u
CaMOOpPraHu3allHH;

1.2

[Tporpammuoe obecnieueHue

NPHUBJICYCHUE
BHUMAaHU s
oOyyarommxcsi K
LIEHHOCTHOMY
aCHeKTy

U3y4aeMbIX Ha
ypOKax  SIBJIICHH,




OpraHm3aus  Hx
paboTsl c
MoJTy4yaeMoi Ha
YpOKE  COIMAIbHO
3HAYUMOM
uHpOpMaImen—
WHUIIMHPOBAHUE €€
o0CyXKIeHHUS,
BBICKA3bIBAHUS
00yJaroIMuCs
CBOET0 MHEHHS 10
ee MIOBOAY,
BBIPAOOTKH CBOETO
K HEell OTHOIIICHMS,

1.3

KomMmnerotepHsie cetu

HCIIOJIb30BaHHUE
BOCIIUTATCIBHBIX
BO3MOXKHOCTE
coJiepKaHus
y4eOHOT0 npeameTa
yepes
JIEMOHCTPALIHIO
oOyJaromumcst
PUMEPOB
OTBCTCTBCHHOI'O,
TPaXKTAHCKOTO
MOBEJICHU,
MIPOSIBIICHUS
YeJIOBEKOJIIOOHS 1




n00pOoCepIeYHOCTH,
yepe3 moa0op
COOTBETCTBYIOIINX
TEKCTOB JJIsl YTCHHUSI,
3aj1a4 s peIIeHus,
POOJIEMHBIX
CUTYaLHH JJIst
oOcyxeHus B
KJacce

1.4

WNudopmannonnas
0€301acHOCTb

pUMEHECHUE Ha
ypoke
WHTEPAKTHBHBIX
dopm paboThI
o0y4Jaronmxcsi:
WHTEJUICKTYaTbHBIX
urp,
CTHMYJTHPYFOIITIX
MI03HABATEILHYIO
MOTHUBAIIHIO;
JIIACKYCCUH,
KOTOpBIE JatoT
y4aIuMcst
BO3MOKHOCTb
MpUOOPECTH  OMBIT
BEJICHUS
KOHCTPYKTHBHOTO
JTaJora;
IpyNnoBoil paboThI
wii  paboTel B
napax, KOTOpBIE




yan IIMKOJIbHUKOB
KOMaHJIHOH pabote
U B3aUMOIECHCTBUIO
C APYTUMH JIETbMH;

Uroro no pazgeny

24

Pa3nen 2.Teoperudyeckue 0oCHOBbI HH(POPMATHKH

2.1

[Ipencrasnenue uHbOpMAITII
B KOMITBIOTEPE

19

BKJIIOYEHHUE B YPOK
UTPOBBIX BUIIOB
JIeSITCIIbHOCTH,
KOTOPbIE TIOMOTAIOT
nojJiepkKaTh
MOTHBAIIMIO JeTeH K
MOJTYYECHHIO 3HAHUM,
HaJIQKUBAHUIO
MMO3UTHBHBIX
MEKJINYHOCTHBIX
OTHOIIICHUU B
KJiacce, IOMOTaloT
YCTaHOBJICHUIO
nT00posKenaTeIbHON
aTMocdepsl BO BpeMs

YpoKa;

2.2

OCHOBBI aJITE€OPHI JIOTUKH

14

OpraHu3aLus
medcera
MOTHBHPOBAHHBIX H
SpyAMPOBAHHBIX
yJanwxcsi Ha ux




HEYCIIEBAIOILNMU
OJIHOKJIAaCCHUKAMH,
JTaIoIIero
IIKOJIbHUKAM
COIAIBLHO
3HAUYMMBINA OTIBIT
COTPYJIHHUYECTBA U
B3aMMHOM ITOMOIIIH;

23

KommerotepHas apupmernka

UHUIMHPOBAHUE U
HOJIEPIKKA
HCCIIEI0OBATEIIbCKOM
JESITEIIbHOCTH
IIKOJILHUKOB B
pamMKax peanu3arun
UM MHJAUBHIYaJTbHBIX
U TPYIIOBBIX
HCCJIEIOBATEIBCKUX
MPOEKTOB, YTO JACT
yU4EHUKaM
BO3MO>XHOCTh
pUOOPECTH HABBIK
CaMOCTOSITEIILHOTO
perieHus
TEOPETUYECKOMN
pOoOJIEMBI, HABBIK
TeHepUpPOBaHUS U
odopmIIeHUS
COOCTBEHHBIX UIEH,
HaBBIK
YBaXXHTEIHLHOTO




OTHOILIEHHUS K YY>KHUM
uzaesm,
0(OpMJIICHHBIM B
paboTax apyrux
HCCIIeIoBaTeIICH,
HaBBIK TyOJINYHOTO
BBICTYIUICHUS TIEPE]T
ayIUTOpUEN,
apryMEHTUPOBAHUS U
OTCTaWBaHUs CBOEH
TOUKH 3PEHUS.

Hroro no pazneny

40

Pa3zngen 3.Aroput™Mbl 1 NIPOrpaMMHUpPOBaHUE

31 BBenenue B

IIPOrpaMMUPOBAHUE

16

0.5

noOyxaeHue
oOyyarommxcsi K
COOJIIOICHUIO Ha
ypoKe
OOIIETTPUHSATHIX
HOPM  TIOBEJICHUS,
npaBui  OOIIECHHUS
CO CTapmuMu |
CBEPCTHUKAMH,
TPUHITUIIOB
yueOHOM
JIACIIUIUIAHBI u
CaMOOpPraHu3aIlHH;

3.2

aJIITOPUTMBI

BcnomorarenbHbie

ITPUBJICUCHHUC
BHUMAaHUA




oOyyarommxcsi K
LEHHOCTHOMY
aCHeKTy
U3y4aeMbIX Ha
ypOKax  SIBJIICHHH,
OpraHm3aus  Hx
paboThI c
[10JIy4aeMOu Ha
YPOKE  COIHAJIbHO
3HAYUMOM
nHpopMarmein—
UHUIMHPOBAHUE €€
00CyXIeHusl,
BBICKa3bIBAHUS
00yJaroIMuCs
CBOETO MHEHHS 10
ee MIOBOAY,
BBIPAOOTKH  CBOETO
K HEell OTHOIIICHMS,

3.3

YucnaeHHbIE METOIBI

HCIIOJIB30BaHIE
BOCITMTATEIBHBIX
BO3MOXKHOCTEH
CONepXKAHUS
y4eOHOTO mpenMeTa
yepes
JIEMOHCTPAITHIO
o0OyJarommmcst
IPUMEPOB
OTBETCTBEHHOTO,




TPaXKTAHCKOTO
MOBEACHHS,
MIPOSIBIICHUS
YeJIOBEKOIIOOHNST U
J00pOCEepPAEYHOCTH,
yepes noaoop
COOTBETCTBYIOITUX
TEKCTOB A
YTEHHMS, 3aJad I
pelieHus,
POOTIEMHBIX
CUTYyaluid U1
00CYXICHHS B
KJlacce;

34

AnTOpUTMBI 00pabOTKH
CHUMBOJIBHBIX JaHHBIX

MPUMEHEHUE Ha
ypoKe
WHTEPAKTUBHBIX
dopm paboThI
00y4JaroIIMXCs:
MHTEJJIEKTYaTIbHBIX
urp,
CTUMYIIUPYIOLIUX
MO03HABATEIHHYIO
MOTHBAILIUIO;
JIIACKYCCUH,
KOTOpHIE JAIOT
y4almmest
BO3MOXKHOCTb
pUOOPECTH  OMBIT




BEJICHUS
KOHCTPYKTHBHOT'O
Janora;
TPYNIOBOM PabOTHI
uim  paboTel B
napax, KOTOpHBIE
ydaT [IKOJbHHKOB
KOMaHJHOU padoTe
U B3aUMOJEHCTBUIO
C IPYTUMH JIETHMU;

15 AAropuT™Mbl 00paboTKH
) MAacCHBOB

10

3.5

BKJIFOYEHHUE B YPOK
UTPOBBIX BUIOB
JIeATEIbHOCTH,
KOTOPBIE TOMOTAI0T
NOJIEPHKATH
MOTHBALMIO JETEN K
MIOJIY4ECHUIO 3HAHUM,
HaJaXXHUBAHUIO
MO3UTHUBHBIX
MEXJIMYHOCTHBIX
OTHOILICHUH B
KJIacce, IOMOTaroT
YCTaHOBJIEHUIO
To0pOXKeIaTeTbHON
aTMocdepsl BO BpeMs

ypoKa;

Uroro no pazgeny

44

Pa3nen 4. MH(popManmoHHbIC TEXHOJTOTHH




4.1

O0paboTKa TEeKCTOBBIX
JOKYMEHTOB

2.5

OopraHu3aIus
medcTBa
MOTHUBUPOBAHHBIX U
APYIUPOBAHHBIX
yYaIuxcs Hall uX
HEYCMEeBAIOIIUMHU
OJHOKJIACCHUKAMH,
JIAIOIIETO
MIKOJIBLHUKAM
COILIMAJIbLHO
3HAYMMBIH OITBIT
COTPYAHHYECTBA U
B3aMMHOM ITOMOIIIY;

4.2

AHanu3 JaHHBIX

UHUIIMHPOBAHUE U
HOJIEPIKKA
HICCJIEI0BATEIBLCKOMN
NEeSITEIIbHOCTH
HIKOJILHUKOB B
paMKax peaau3anun
UM WHJIUBHUIYaTbHBIX
U TPYIIITOBBIX
HCCJICIOBATEIILCKUX
MPOEKTOB, UTO ACT
yU4EHUKaM
BO3MO>XHOCTh
pruoOpEeCTH HABBIK
CaMOCTOSITENIbHOTO
perieHus
TEOPETUYECKOU
poOJIeMbI, HABBIK




TeHEpUPOBAHUS U
odopmIIeHUS
COOCTBEHHBIX UJIEH,
HaBBIK
YBaXXUTEIBHOTO
OTHONICHHUS K UyKUM
UzesM,
0(OpPMIICHHBIM B
paboTax apyrux
HCclieoBaTeNIeH,
HaBBIK ITYyOJIMYHOTO
BBICTYIUICHUS MIEpeNl
ayAuTOpHEH,
apryMEeHTUPOBAHUS U
OTCTaWBaHUs CBOEH
TOYKH 3PCHUSI.

Uroro no pazgeny 14
PesepBHOE Bpems 14
OBUIEE KOJIMYECTBO YACOB I10 136 215

I[TPOI'PAMME




11 KITIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U
TeM NMPOrpamMMbl

KoanuyecTBo 4acoB

Bcero

KonTpoJbHble
padoThI

IIpakTuyeckue
padoTsI

DJIeKTPOHHbIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

BocnurareanHbII
MOTEHIINAJI
pasaesia/TeMbl

Paszgen 1.Teoperuueckue 0CHOBbI MH(POPMATHKH

1.1

Nudopmanus u
MH(POPMAIMOHHBIE MTPOLECCHI

10

2.5

no0yxeHue
00yJarmuxcs K
COOJIFOIEHUIO Ha
ypOKe
OOIIETPUHSATHIX
HOPM TIOBE/ICHUS,
npaBui OOLICHUS CO
CTapIIMMU 1
CBEPCTHUKAMH,
NPUHIUIIOB y4eOHOM
JVICTIATUTHHBL 1
caMOOpTaHU3aIIH

1.2

MoaenupoBanue

MIPUBIICYCHUE
BHUMAaHUS
oOyyarommxcsi K
LEHHOCTHOMY
aCHeKTy

U3y4aeMbIX Ha
ypOKax  SIBJIICHHH,
opraHuzamusi  uX
paboThI c
[10JIy4aeMOu Ha




YPOKE  COIHATBHO
3HAYUMOM
uHpOopMarmeii—
WHUIIMUPOBAHUE €€
00CyXIeHusl,
BBICKA3bIBAHU
00yJaroIMuCs
CBOCTO MHECHHUA 110
ee MIOBOAY,
BBIPAOOTKH  CBOETO
K HEell OTHOIIICHMS,

Uroro no pazgeny

18

Pa3nes 2.AnropuT™Mbl 1 IPOrpaMMHUpPO

BaHHE

2.1

DNEMEHTHI TEOPUH
aJTOPUTMOB

HCIIOJB30BaHNE
BOCITUTATEIBHBIX
BO3MOXKHOCTEH
CofIepIKaHus
y4eOHOTO MmpeaMeTa
yepes
JICMOHCTPAITHIO
00yJarommMmMcst
IPUMEPOB
OTBETCTBEHHOTO,
TPaXKTaHCKOTO
MTOBEICHUS,
TPOSIBJICHHUSI
YEeJIOBEKOIIOONST U
n00poCcepAeYHOCTH,




yepes noaoop
COOTBETCTBYIOIINX
TEKCTOB TSt
YTEHHS, 3a1a4 s
pelieHus,

POOIEMHBIX
CUTyal Ui TS
o0CyKICHUS B
KJIacCe;

2.2

AJTOPUTMBI U CTPYKTYPBI
TAHHBIX

28

10

pUMEHEHUE Ha
ypoke
MHTEPAKTUBHBIX
dbopm paboThl
o0ydJaronuxcsi:
WHTEJUIEKTYaTbHBIX
urp,
CTUMYJTHPYIOIIHX
MI03HABATEIBHYIO
MOTHBAIIHIO;
JIUCKYCCUM, KOTOpBIE
JAIOT y4aluMes
BO3MO>XHOCTh
npruoOpecTH ONbIT
BE/ICHUS
KOHCTPYKTHUBHOTO
JI1ajora; rpynnoBoi
paboThI WM pabOTHI
B I1apax, KOTOpbIE
yuaT IKOJbHUKOB




KOMaHJHOH paboTe u
B3aUMOJIEUCTBUIO C
JIPYTUMU ACTHMU

OCHOBBI 00BEKTHO-

BKJIIOYEHHUE B YPOK
HFpOBBIX BHUJIOB
ACATCIIbHOCTH,
KOTOPBIC TTOMOTAIOT
noiiepKaTh
MOTHBAIIMIO JeTeH K
MOJTYYECHHIO 3HAHUM,

2.3 OPUEHTHUPOBAHHOTO 16 4.5 HATDIHBAHITIO
MO3UTHUBHBIX
MpOrpaMMHUpPOBaHUS
MEKITUIHOCTHBIX
OTHOUIEHU B
KJ1acce, MOMOraroT
YCTaHOBJICHUIO
nT00posKenaTeIbHON
aTMocdepsl BO BpeMs
ypoKa
Hroro no pasneny 50
Paznen 3.UndpopmManmoHHbIe TEXHOJIOTHH
OopraHu3aIus
medcTBa
KomnerotrepHo- MOTHBHUPOBAHHBIX U
3.1 MaTeMaTU4eCcKoe 8 2 3PYAUPOBAHHBIX
MOJIETTUPOBAaHUE yuyauxcs HaJ uxX

HEYCMEeBAIOIIUMHU
OJIHOKJIACCHUKAMHU,




JIaIoIIero
IIKOJIbHUKAM
COIAIBLHO
3HAYMMBIH OITBIT
COTPYJIHUYECTBA U
B3aMMHOM ITOMOIIIH;

3.2

ba3sl naHHBIX

10

UHUIMHPOBAHUE U
HOJIEPIKKa
HICCJIEI0BATEIbCKOMN
NEeSITEIIbHOCTH
IIKOJILHUKOB B
pamMKax peanu3anun
UM WHJIUBHUIYaTbHBIX
U TPYIIITOBBIX
HCCJIEIOBATEIBCKUX
MPOEKTOB, YTO JACT
y4EHUKaM
BO3MO>XHOCTh
prUoOpPECTH HABBIK
CaMOCTOSITEIILHOTO
perieHus
TEOPETUYECKOMN
po0OJIeMbI, HaBBIK
TreHepUpPOBaHUS U
odopmITeHUS
COOCTBEHHBIX UJIEH,
HaBBIK
YBaXXHUTEIHLHOTO
OTHONICHHUS K UyKUM
UzesM,




0(OpPMIICHHBIM B
paboTax apyrux
HCCIIeIoBaTeIICH,
HaBBIK ITYyOJIMYHOTO
BBICTYIUICHHUS IEPE]T
ayIUTOpUEN,
apryMEHTUPOBAHUS U
OTCTaWBaHUs CBOEH
TOYKH 3PEHUS.

33

Beb-caiiTel

14

noOy>KeHre
oOyyarommxcsi K
COOJIIOICHUIO Ha
ypoKe
OOIIETTPUHATHIX
HOPM  TIOBEJICHUS,
npaBui  OOIIECHUS
CO CTapmuMu |
CBEPCTHUKAMH,
MPHUHIIATIOB
yueOHOM
JUCIIATIIAHEI u
CaMOOPIaHU3allNHY;

34

Kommprorepnas rpaduka

3.5

OpTraHU3aIHs
medcTBa
MOTHBUPOBAHHBIX U
SPYAUPOBAHHBIX
yUAIIUXCS HaJl UX
HEYCIEeBAIIUMU




OJIHOKJIACCHUKAMHU,
JTaroIIero
IIKOJIbHUKAM
COIAIBLHO
3HAYMMBIH OITBIT
COTPYAHHYECTBA U
B3aMMHOM ITOMOIIIH;

3.5

3D-MoaenupoBaHue

pUMEHECHUE Ha
ypOKe
UHTEPAKTHBHBIX
dopm paboThI
o0yJaronmxcsi:
UHTEJUICKTYaIbHBIX
urp,
CTHMYJTHPYIOIITIX
MI03HABATEIHLHYIO
MOTHUBAIIHIO;
JIUCKYCCUH,
KOTOPBIE JAI0T
y4aIumcest
BO3MOKHOCTb
npuoOpecTd  OIBIT
BEJICHUS
KOHCTPYKTHBHOTO
JTaJora;
TPYNIOBOM PabOTHI
uim  paboTel B
napax, KOTOpBIC
y4aT  IIKOJIbHUKOB
KOMaHJHOU padoTe




U B3aUMOACHCTBHUIO
C ApYTUMHU OJC€TbMU;

Hroro no pazneny 48
PesepBHOE Bpems 20
OBUIEE KOJIMYECTBO YACOB I10 136 36.5

[TPOI'PAMME




HOYPOYHOE INTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

KonTtpoabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcebl

TpeboBanus TEXHUKH O€30TTACHOCTH U
TUTHEHBI IPH paboTe ¢ KOMIIBIOTEpaMU U
APYTUMH KOMIIOHEHTaMHU IIU(PPOBOTO
OKPYKEHUS

[TpuHUMIBI pabOTH KOMIIBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM

OGMGH JaHHBIMHA C IIOMOIIBIO IITHNH.
KoHTposnepsl BHEITHUX YCTPOUCTB

ABTOMAaTHYECKOE BELIIIOJIHEHHUE nporpamMmal
IPOLIECCOPOM

OnepatuBHas, NOCTOSTHHAS U
JOJITOBPEMEHHAs MaMATb. KoHTpoIepsl
BHEIIHUX yCTPOHUCTB. [IpsmMoit noctyn k
IaMATH

CoBpeMeHHbIE KOMITbIOTEPHBIE
TEXHOJIOTUU

[Tporpammuoe obecnieueHue
KOMIIBIOTCPOB, KOMIIBIOTCPHBIX CUCTCM U
MOOWJIBHBIX YCTPOUCTB

CuctemMHOe IporpaMMHOe obecrieueHue.
OnepaiiuoOHHbIE CUCTEMBI




Yrunutel. [IpaiBepsl yCTPOUCTB.

? [TapaniensHoe MporpaMMHpOBaHUE

10 WNHctannsmus u AeMHCTAIUIALUS
MPOrPaMMHOTO OOeCTIeUeHus
®daiinoBbie cucTemsl. [IpuHIUTBI

1 pa3MelieHus ¥ UMEeHOBaHUs (ailyioB B
nonroBpeMeHHou mamsaTu. [1la6monsr nms
oInucaHus rpym (aiion
3akoHOIaTeNLCTBO Poccuiickon

12 denepanuu B 001aCTH MPOTPAMMHOTO
oOecrieueHns 1 TaHHBIX
[IpuHUHMIIBI TOCTPOEHUS U annapaTHbIe

13 KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
CeTteBble TPOTOKOJIBI

14 Cetp UnTEpHET

15 Pa3nenenue IP-cetn Ha monceTH ¢
IIOMOIIBIO MAaCOK ITOACETEN

16 CereBoe aIMUHUCTPUPOBAHHE
Bunasl nestensHocTr B cetu IHTEpHET.

17 Cepsucsl MnTepHeTa. ['ocygapcTBeHHbIE
AJIEKTPOHHBIE CEPBUCHI U YCIYTH

18 Nudopmannonnas 6€301macHOCTh

19 BpenonocHbie mporpaMmmHoOe obecriedeHne
U METOJ1bl OOPBHOBI ¢ HUM

20 [TpakTuueckas paboTa mo Teme
" AHTUBHUPYCHBIE TPOTPAMMBI"

)1 Opranu3zanus JMYHOTO apXHUBa

nHpopmanmu. PesepBHOE KOTIMpPOBaHUE.




[TaposibHas 3amuTa apXuBa

22

[IudpoBanme naHHBIX

23

Anroputm mudposanus RSA.
Creranorpadust

24

[TpakTuyeckas pabora o Teme
"udpoBanue gaHHBIX"

25

Wudopmarns, 1aHHbIC ¥ 3HAHUS.
WudopmannoHHbIE TPOIECCHI B TPUPO/IE,
TEXHUKE U 00LLIECTBE

26

HenpepbIBHBIE U AUCKPETHBIC BETMYNHBI U
curHaibl. Heo0X0ouMoCTh TUCKpEeTH3auu
WHpOpMaINY, IPeTHA3HAYCHHON /IS
XpaHEeHUs, Iepeiavu 1 00paboTKH B
U(POBBIX CHCTEMAX

27

JIBonuHO€ KoMpoBaHue. PaBHOMEpHBIE 1
HepaBHOMEpHbIE KO/bI. JlekoaupoBaHue
COOOIIeHU, 3aITMCAHHBIX C TOMOIIbIO
HEPaBHOMEPHBIX KOJIOB

28

VYcenosue ®ano. [loctpoenne 01HO3HAYHO
JEKOIUPYEMBIX KOJIOB C TOMOIIBIO JepeBa.
I'pad An. A. Mapkosa

29

EnuHuns n3sMepeHust KoJIu4yecTBa
uHpopmarmu. AnpaBUTHBIA MOIXO K
OLICHKE KOJINYECTBA HH(OpMALIUH

30

CHucreMbl CUHUCIIEHUS

31

[TepeBoa uncen U3 OAHON CUCTEMBI
CUHCIICHHSI B IPYTYIO

32

I[BOI/I‘-IHaSI, BOCBMCpHUYHAA U




MeCTHaAUATCpUIHaAsA CUCTCMbI CUUCIICHUA,
CBsA3b MCXKIY HUMHU

33

I[BOI/I‘-IHB.SI, BOCBMCpHUYHAA U
MeCTHaAAUATCpUIHASA CUCTCMbI CUUCIICHUA,
CBA3b MCXKIY HUMU

34

IIBOI/I‘IHaH, BOCBMEpHUYHAA U
meCTHaAuaTCpuYHasd CUCTEMBI CUUCIICHUAA,
CBsA3b MCXKIY HUMU

35

ApudmMernueckue oneparuy B
MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS

36

TpouuHas ypaBHOBELICHHAs! CUCTEMA
CUMCIICHUS

37

IIBOI/I‘IHO-I[GCHTI/I‘IHaH CHUCTEMA CUUCIICHUA

38

KonupoBanue TekcToB

39

PacTtpoBoe koupoBaHue n300paskeHHi

40

[TpakTuueckas paboTa mo Teme
"luckpeTrunzarus rpaguaecKoi
nHpopmanun"

41

[{BeToBbIE MOAETN. BEekTOpHOE
KoaupoBanue. @opmartsl (haitnos.
Tpé&xmepHas rpaduka. OpakranbHast
rpaduka

42

Konuposanue 3Byka. OrieHka
MH(POPMAIIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX TPH 33/1aHHBIX YacTOTe
IMCKPETU3AINU U PA3PSTHOCTH
KOZMPOBAHUS

43

[TpakTuyeckas pabora o Teme




"JluckpeTusanus 3ByKoBoi HHGpopMarun'"

44

OCHOBBI aJITE€OPHI JIOTUKH

45

Jlornueckue oneparyu. TaOmuis!
UCTUHHOCTHU

46

Jlornueckue Belpaxkenus. Jloruueckue
ToXkaecTBa. JlokazaTenbCTBO JOTUYECKUX
TOKIECTB C TOMOIIBIO TaOJIUI] HCTUHHOCTH

47

[TpakTuueckas paboTa mo Teme
«[TocTpoeHue u aHanu3 TaOIHII
HUCTUHHOCTH B TAOJIUYHOM MPOIIECCOPEN

48

Jlornueckwue orneparuu 1 omnepamuu HaJ
MHOKECTBAMU

49

Jlormueckue Oorncpanru U oncpanuu HaJg
MHO>XKECTBaMH

50

3aKoHBI ANTeOphI TOTUKU. DKBUBAICHTHBIC
peoOpa30BaHUs JTOTUIECKUX BBIPAKCHHIMA

51

Jloruueckue ypaBHEHHS U CUCTEMBI
ypaBHEHUU

52

Jlornueckue GyHKIMH. 3aBUCUMOCTh
KOJINYECTBA BO3BMOXHbBIX JIOTHUYCCKUX
(GyHKIUI OT KOJIMYECTBa apryMEHTOB.
[TonHbIe CHCTEMBI JIOTHYECKUX () YHKITHA

53

Kanonnueckue OpMbI TOrHYECKHX
BbIpakeHUil. COBEpIICHHbIE
JTU3BIOHKTUBHBIE U KOHBIOHKTHBHbBIE
HOpMaJIbHbIE (POPMBI, AJITOPUTMBI UX
MOCTPOECHMSI 110 TaOJIMIle HCTUHHOCTH

54

Jlornuyeckue 31eMEHTEI B COCTAaBE




KOMIIbIOTEpa

55

Tpurrep. Cymmarop. MHoropaspsigHbIi
cyMmaTop

56

HOCTpoeHI/Ie CXEM Ha JIOTHYCCKHX
dJIEMEHTAaX. 3aIMCh JOTHISCKOTO
BBIPAXCHUA T10 JIOTHYECKOU CXeMe

57

MI/IKpOCXGMI:I 1 TCXHOJIOT'US UX
MIPOU3BOJICTBA

58

HpeﬂCTaBHeHI/IG ICJIbIX YUCCII B ITaMATHU
KoMIibioTepa. OrpaHUYEeHHOCTh AMana3oHa
YUCCII TP OT'paHUYCHUUN KOJINYCCTBA
pa3psaos. Ilepenonnenue paspsiaHoin
CETKH

59

be33HnakoBbIe 1 3HAKOBBIC JAHHEIE.
3HaKkoBBIN OUT. JIBOMYHBIN
JIOTIOJTHUTEBHBIN KO/ OTPUIIATEIbHBIX
qucen

60

[ToOGuTOBBIC TOTHYECKUE OTIEPAITHH.
Jlornueckuit, apudmerndeckuit u
OUKINYECKUN CIBUTH

61

[IudpoBanme ¢ MOMOIIBIO TOOUTOBOM
onepauuu «uckiovaromniee MJIN»

62

HpeILCTaBJIeHI/Ie " XPAHCHUC B MaMATU
KOMIIBIOTEPA BEIIECCTBCHHBIX YUCEIT

63

BrinosiHeHue onepanuii ¢ BENECTBEHHBIMU
YHCIIaMH, HAKOTICHUE OITHOOK MpH
BBIYUCIIEHUIX

64

[TpakTuueckas padota o teme «M3yduenune




nopaspsaAHOro MalliMHHOT'O NpCACTABJICHUA
OEJIbIX U BEHICCTBCHHBIX YHUCECII»

65 AHanu3 alropuTMoB 1
Dransl pelieHus 3aa4 Ha KOMIIbIOTEpe.

66 HNHcTpyMeHTaIbHbBIE CpEACTBA: 1
TPAHCIATOP, OTIAAUUK, TPOPUITUPOBIIUK
Cpena mporpamMmmupoBanusi. KoMmumsimms

67 Y MHTEPIIPETALNs TPOTrPAMM. |
Buptyanbabie mamunbl. UHTErprpoBaHHas
cpena pa3pabOTKu

68 MeTtopl 0TJIaAKK IPOrpaMM 1

69 Tunsl nepeMeHHBIX B S3bIKE |
MIPOrpPaMMUPOBAHHUS

70 O0paboTka 1EeNbIX YUCE 1

71 O0paboTka BEMECTBEHHBIX YHUCET 1

72 Crnyyalinble U NICEBAOCTYy4YalHbIC YnCIia 1

73 BerBnenus. CnoxHbsle yCI0BUS 1

74 [ukmel ¢ yciioBrem 1
[{uKkbl 10 IEPEMEHHOMN.

75 B3anmo3aMeHs1€eMOCTh pa3iIuyHbIX BUIOB 1
[IUKIIOB

76 O6paboTka HaTypaJTbHBIX YHUCEIT C |
MCIOJIb30BaHUEM ITUKJIOB
HaxoxaeHnue Bcex MpOCThIX YUCEI B

77 3amaHHOM nuana3one [Ipaktudeckas | 0.5
pabota no Teme «Penienue 3a1a4 METOI0M ’
nepedopar»

78 WNuBapuant nukmia 1




79

JIOKyMEHTUPOBAHKE POTPAMM

O6paboTKka JaHHBIX, XPAHSIIIUXCS B

80 .
daitmax

81 PasOuenune 3amaun Ha 1oa3agadyu
Vcnonb30BaHue CTaHAAPTHOM OHMOIHOTEKH

2 si3pIKa MporpamMmupoBanus. [logkmodeHme
OMOIMOTEK MOANPOTPAMM CTOPOHHUX
MPOU3BOAUTETEH

83 [Toxnporpammsl (iporeypsl U (pyHKITUH)

84 [Toanporpammer (ipotieTypbl U ¢ YHKIINHN )

85 [TpakTruyeckas pabora o Teme
"Pa3paborka moamporpamm"
Pexypcus. PexkypcuBHBIE 0OBEKTHI

26 (bpaxransr). PekypcuBHBIC IPOLIETYPHI
¢byskun. VMcnonp3oBaHue cTeka s
OpraHHU3aIfH PEKYPCUBHBIX BHI30BOB

27 [TpakTuueckas paboTa mo Teme
"PexypcuBHbIe moanporpaMmal "

23 MoaynbHBIN NPUHLNII IOCTPOCHUS
porpaMm

89 YuciaeHHbIe METOIEI

90 [TpakTuueckas paboTa Mo Teme
«HucneHHOe pelIeHre ypaBHEHU»

o1 Hcnonk30BaHne JUCKPETU3AINHA B
BBIYHCIUTENLHBIX 33/1a4ax
[TpakTuueckas paboTa Mo Teme

92 «[IpubmmxEHHOE BRIUYMCICHUE JJTUH

KPHUBBIX U TUTOIIAAEH GUTyp»




93

[TpakTuyeckas padora no Teme «Ilonck
MakcuMyMma (MHHUMYMa) QyHKITAN

94

O0paboTka CUMBOJIBHBIX TAHHBIX.
AAropuT™MBl 00pabOTKN CUMBOJIBHBIX
CTPOK: MOJICUET KOJIMYECTBA MOSBICHUI
CHMBOJIa B CTPOKE

95

AJTOpUTMBI 00PaOOTKH CUMBOJIBHBIX
CTPOK: pa30HeHHE CTPOKU Ha CJI0Ba 110
MPOOEITBHBIM CHMBOJIAM

96

AJTOpUTMBI 00PaOOTKH CUMBOJIBHBIX
CTPOK: MOKMCK MOJCTPOKU BHYTPH JTaHHOM
CTPOKH; 3aME€Ha HAalJICHHOW MOJICTPOKH Ha

JIPYTYI0 CTPOKY

97

[TpakTuueckas paboTa Mo Teme
"O06paboTKa CTPOK C UCIIOTH30BAaHUEM
(GyHKIHA CTaHIapTHON OMOIMOTEKH S3bIKA
MporpaMmmMupoBaHus"

98

['enepanus ciioB B 3a1aHHOM alihaBUTE

99

MaccuBsl 1 OCJIICAOBATCIBbHOCTH YHUCCII.
[TpakTuyeckas pabora o Teme
"3anonHeHnue Maccusa'

0.5

100

O06001mEHHBIE XapaKTePUCTUKN MacCHBa

101

JInHEeWHBIN TOUCK 3aJaHHOIO 3HAYCHUS B
Maccuse. [IpakTudeckas pabora mo reme
"JINHENHBIN IIONCK 3aJaHHOI0 3HAUEHHUS B
Maccuse"

0.5

102

[Tpaktuyeckas padora no teme "[lonck
MUHUMAITBHOTO (MaKCUMAIBHOTO)




3JIEMEHTA B YACJIOBOM MaccuBe"

103

CopTHpoBKa OJJHOMEPHOTO MacCHBA.
IIpocTeie METOABI COPTUPOBKH.
[Tpaktuyeckas padora no Teme "[IpocTsie
METO]Ibl COPTUPOBKHU MaccuBa"

0.5

104

CoprupoBka ciausHueM. boicTpas
COPTHPOBKA MaccuBa (aJIropuT™M

QuickSort). IIpakTrueckas padboTa 1mo Teme

"beicTpas copTupoBka Maccua

0.5

105

JIBOUYHBIN MOUCK B OTCOPTUPOBAHHOM
MmaccuBe. [IpakTuueckas paboTa 1o reme
" JIBOMYHBIN TTOUCK"

0.5

106

JIBymMepHBIC MaCCHBBI (MATPHUIIHI)

107

AAropuT™MBl 00pabOTKH MaTPHIL

108

Pemrenne 3amau ananusa JaHHBIX

109

CpezacTBa TEKCTOBOTO Tpolieccopa

110

KomnberorepHas BEpcTKa TeKCTa

[UNE [ GG [ G - —

111

[TpakTuyeckas padora no Teme "BépcTka
AOKYMCHTOB C MAaTCMAaTUICCKUMU
bopmynamu"

112

WNHcTpyMEHTBI pelieH3upOBaHUS

113

[TpakTuueckas paboTa Mo Teme
"MHoOrocTpaHU4YHbIE TOKYMEHTHI"

114

Oo6naunbie cepBuchl. KomiekTuBHas
pabota ¢ nokymeHtamu. [IpakTuueckas
pabota no Teme "KomnexktuBHas paboTa ¢
JTOKyMeHTaMu"

0.5

115

Anamu3 ganubix. bonapime naHuble




116

MarmmHHOe 00y4deHue

117

AHanu3 JTaHHBIX C TTOMOIIBIO 3JICKTPOHHBIX
TaOJIAILL

118

[TpakTuueckas padota o Teme "AHanu3
JAHHBIX C TOMOUIBIO AJIEKTPOHHBIX
Tabui"”

119

[Toctpoenne rpadukoB QyHKITHIA.
[TpakTuueckas paboTa mo Teme
"HarnanHoe npencraBieHue pe3ybTaToOB
CTaTUCTUYECKOM 00pabOTKM TaHHBIX B
BU/JIE IMarpaMM CpeJICTBaMHU peJaKkTopa
AJIEKTPOHHBIX TabIUIT"

0.5

120

Jlunuu tpenpa. [Ipaktudeckas padora 1o
teme "IlogOop nmuHuM TpeHaa,
MPOTHO3UpOBaHue"

0.5

121

[Ton6op mapametpa. [IpakTuueckas padborta
1o TeMe "YncieHHoe peleHne ypaBHEHUM
C TIOMOIIBIO TI0I00pa mapameTpa”

0.5

122

OnTuMu3aus Kak MOMCK HAUITYYIIETO
pelIeHHs B 3aJaHHBIX YCIOBHUSX.
[TpakTuyeckas padora no Teme "Pemenne
3a]1a4 ONTUMH3AIHUHU C TIOMOIIIBIO
AJIEKTPOHHBIX TabIUI"

0.5

123

Hrorosslii TecT "lIpencraBinenne JaHHbIX B
naMsTi Komnborepa"

124

[ToBTopenue "Pekypcus. dynkunn"

125

IToBTOpenue "Pexypcust. @yHkiun"

126

[ToTopenue "IIpouenypel. dynkunun"




127 IToBTopenue "IIpouenypsl. @yHkuun" 1
128 [ToBTOpenue "DnexkTpoHHass KoMMeEpIUA" 1
129 IToBTOpEeHMe "DnexTpoHHas kommepuus" 1
130 IToBTOpenue "Anpeca B ntepuere" 1
131 [TosTopenue "Anpeca B Untepuete" 1
132 [ToBTOpenue "TabauIBl UCTHHHOCTH |
JIOTUYECKUX BhIpaKeHUM"
133 [ToBTOpenue "TabnuIbl HICTUHHOCTH 1
JIOTUYECKUX BBIPAKECHUI"
134 [ToBropenue "[luknuueckue anropuTmsl" 1
135 [ToBTOopenue "lluknnyeckue anropuTMel" 1
136 [ToBropenue "[luknnueckue anropuTmsl" 1
OBUIEE KOJIMYECTBO YACOB I10 136 215

[NPOT'PAMME




11 KITIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTposabHbie
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcsl

KonunyecTBo nabpopmarmm

AJIFOpI/ITMBI CXKaTusd JaHHBIX

Anroput™m Xaddmana

[TpakTuyeckas padora no Teme "Cixatue
JAaHHBIX C TOMOIIBIO AJTOPUTMA
Xaddmana"

Anroputm LZW

AJIFOpI/ITMBI CXKaTusd JaHHBIX C IIOTCPSAMH.

[IpakTuueckas padota o teme "Crxatue
TaHHBIX ¢ ToTepsiMu (anroputMmbl JPEG,
MP3)"

0.5

CxopocTh Tiepe1aun JaHHBIX

[TomexoycTONYMBBIE KOJBI

[TpakTuueckas paboTa mo Teme
"[TomexoycToiunBBIE KOABI"

10

Cucrembl. KOMIIOHEHTHI CHCTEMBI U UX
B3anmoJeiicteue. CucteMHbIH 3D dexT.
VYnpasnenue kak nHGOpPMAITIOHHBINA
nporiecc. OOpaTHas CBS3b

11

Mogaenu u MOJETUpPOBaHUE

12

I'padmr

13

Pemenue 3a1a4 ¢ momorsio rpados




14

JepeBbs

15 OCHOBBI TEOPUH UTP
[Tpaktuyeckas padora no teme "[lonck

16 BBIUTPBIIIHON CTPATErUu B UTPE C TTOJTHOMN
nHpopmanuen”

17 CpencTBa HCKYCCTBEHHOI'O MHTEIJIEKTA

18 [TpakTuueckas padota o Teme "CpeacrTra
HWCKYCCTBEHHOTO MHTEJIEKTa"
dopManuzaiys TOHITHUS AJITOPUTMA.

19 Mammrna TrropyHTa Kak yHUBEpCcallbHas
MoJienb Beiunciennii. Tesuc Yépua—
Trropunra
[TpakTuyeckas pabora o Teme

20 "CocraBieHue poCTOil MporpamMmsl IS
MamuHbl Thropunra”

21 Mammuna ITocra

22 Hopwmanbasie anropudmsr Mapkosa
ANTOpUTMHUYECKU HEPA3PELIMMBbIE 3aJa4u.

23 3anaya octaHoBa. HeBO3MOXKHOCTD
ABTOMATUYECKOMN OTJIAJKU MPOTPaMM

24 Cno>XHOCTh BBIYUCIICHUI
[Torck mpoCTHIX YKCEN B 3alaHHOM

25 JIMara3oHe ¢ MOMOIIBIO aAITOPUTMA
«pemieto DparocheHa

2 [Tpaktuyeckas padora no Teme "[lonck
IIPOCTBIX YHUCEN B 33JaHHOM JiMara3oHe"

27 MHoropa3psiHbie LeNble Yncia, 3aJa4u

JUTMHHON apu(METUKH




28

[TpakTuyeckas pabora o Teme
"Peann3anys BLIYUCICHUI C
MHOTOpa3psAIHbIMHU YK CIamMu"

29

CrnoBapu (accoliaTUBHBIC MaCCHBBI,
oToOpakeHust ). X3MI-TaOIHUIIBL.
[Toctpoenue angaBUTHO-YACTOTHOTO
CIIOBapS IS 3aTAHHOTO TEKCTa

30

[TpakTruyeckas pabora o Teme
"TToctpoenue andaBUTHO-4aCTOTHOTO
cJIoBaps 1S 3aJaHHOTO TeKcTa"

31

AHanm3 TeKkcTa Ha €CTECTBEHHOM S3BIKE.
Brinenenue mocienoBaTeILHOCTEN 10
mabnony. PerynspHbie BEIpaKeHUS.
YacToTHBIN aHATN3

32

[TpakTuueckas padota o Teme "AHanu3
TEKCTa HAa €CTECTBEHHOM SI3bIKE"

33

Crexu. AHaIM3 MPaBUIBHOCTH CKOOOYHOTO
BBIPA)KEHUS

34

Brruucnenue apudmernieckoro
BBIPA)XEHUSI, 3aIIMCAHHOTO B IOCTPHUKCHON

dbopme

35

[TpakTuueckas paboTa mo Teme
"Brruncienue apupMeTHIECKOTO
BBIPA)KEHUSI, 3aIIMCAHHOTO B ITOCTPHUKCHON

dbopme"

36

Ouepenu. Mcnionb3oBanue ouepeau st
BPEMEHHOT'0 XpaHCHUS JaHHBIX

37

[TpakTruyeckas pabora o Teme




"Ucnons3oBanue ouepenu”

38

HepeBbs. Peanuzanus aepeBa ¢ TOMOIIBIO
CCBUIOYHBIX CTPYKTYp. J[BOMYHBIE
(bunapnsie) nepeBbs. [locTpoenue nepesa
VIS 3aJIaHHOTO apu(hMETUIECKOTO
BBIPAXKEHU

39

[TpakTuueckas paboTa mo Teme
"Ucnons30BaHue 1€pEBbEB AJIs
BBIYHCIICHUS apu(hMETHIECKUX
BBIpAKEHUH"

40

PekypcuBHBIE aqropuT™Mbl 00X0/1a epeBa.
Hcnonp30Banue cTeka U O4epean s
o0xoja repena

41

PekypcuBHBIC alrOpUTMBI 00X0/1a JepeBa.
Hcnonp30BaHue CTEKA U OYEPEIH JTS
o0xoma nepena

42

Anroputmsl Ha rpadax. [loctpoenune
MUHHMAaJIHHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBSI3HOTO
HEOPHEHTUPOBAHHOTO rpada

43

O6xon rpada B rmyouny. O6xox rpada B
LHAPUHY

44

KonnuecTBo pa3auyHbIX MyTel MEXIY
BEPIINHAMH OPUEHTUPOBAHHOTO
aIMKINYecKoro rpaga

45

Asroputm JIeHKCTpBI.

46

[TpakTruyeckas pabora o Teme
"Beruncnenue IIMHbI KpaT4aillero myTH




MEX]y BepIIMHAMU rpada (aIroputm
HeitkeTpsr)"

47

Anroputm ®noiiga—Yopamuia

48

3agaum, perraemMple ¢ TOMOIIbIO
JTUHAMHAYECKOTO MPOTPAMMUPOBAHUS
BBIYMCIICHHE PEKYPCUBHBIX ()YHKITUN

49

[TpakTuyeckas pabora o Teme
"Brruncienue peKypcuBHBIX (DYHKITHI C
MOMOIUIBIO JUHAMUYECKOTO
MporpaMmmMupoBanus"

50

3aiauu, pelaeMble ¢ TOMOILbIO
ANHAMHUYCCKOI'0 IpOrpaMMUPOBAHUA:
MOJICYET KOJTMYECTBA BAPHAHTOB

51

[TpakTuueckas padora no teme "Ilomcuér
KOJINYECTBA BAPUAHTOB C IIOMOIIBIO
JUHAMHYECKOI0 IporpaMMupoBasus”

52

3agaum, perraemMple ¢ TOMOIIbIO
JTUHAMHAYECKOTO MPOTPAMMUPOBAHUS
3aJa4y OIITUMHU3AIIUN

53

[TonsiTue o mapagurmax
nporpammupoBanusi. O030p S3bIKOB
MIPOrpaMMHUPOBAHUS

54

[TonsiTrie 06 00BEKTHO-OPHEHTUPOBAHHOM
IPOTPaMMHUPOBaHUH

55

O0bexThI U Ki1accel. CBOMCTBA U METOBI
00BEKTOB

56

OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3

57

[TpakTuyeckas pabora o Teme




"M cnop30BaHNEe TOTOBBIX KJIACCOB B
nporpamme”

Pa3paboTka mporpaMm Ha OCHOBE

58 00BEKTHO-OPUEHTHUPOBAHHOTO MOIX0/1a
[TpakTuueckas padota "Pa3paboTka

59 MPOCTOM MPOTPAMMBI C UCIIOJIb30BAaHUEM 1
KJ1accoB"
Nukancynsamus. [Ipaktudeckas pabora mo

60 Teme "Pa3paboTka Ki1acca, UCIOIb3YIONIErO 0.5
HMHKAICYJISIuI0"

61 HacnenoBanue. Ilomumopduzm

6 [TpakTuueckas paboTa mo Teme |
"Pa3paboTka nepapxuu Ki1accoB"
Cpensl OBICTPOI pa3pabOTKU MPOTPaMM.

63 [IpoexTnpoBanue nunTepderica
M0JIb30BaTENS

64 [TpoexTrpoBanue uHTEpPeiica
II0JIb30BAaTCIIA

65 Hcnonp30BaHre TOTOBBIX YIPABIISEMbIX
AJIEMEHTOB JIJIsl IOCTpOeHUs nHTepdeiica
[TpakTuueckas paboTa mo Teme

66 "Pa3paboTka mporpaMmsl ¢ TpaduuecKuM 1
unrepdeiicom”

67 N3yuenue BTOPOro s3b1Kka
IIpOrpaMMHUpPOBAHUS

68 N3ydeHue BTOpOro A3bika
IIpOrpaMMHUpPOBAHUS

69 DTanbl KOMIIbIOTEPHO-MAaTEMaTHYECKOTO




MOJEIUPOBAHUS

70

JluckpeTusaius npu MaTeMaTH4eCcKOM
MOJEJIMPOBAHUHU HETIPEPHIBHBIX MPOLIECCOB.
MoaenupoBaHue IBUKEHHUS

71

[TpakTuueckas paboTa Mo Teme
"MonenvupoBanue ABUKECHUSA"

72

MonenrpoBaHue OUOJIOTUYECKUX CHCTEM.
[TpakTuueckas paboTa mo Teme
"MopenupoBaHrue OMOJIOTHYECKUX CHCTEM"

0.5

73

MareMmarudeckue MOACIIN B SKOHOMHUKE.
BrrunciurenbHble 3KCIIEPUMEHTHI €
MOJICIISIMUA

74

BepositHocTHbIE MOAenu. [TpakTiuyeckas
pabota mo Teme "MmMuTaionHoe
MOJIETMPOBAHUE C TOMOIIBIO METO/1a
MonTe-Kapno"

0.5

75

KommnbroTepHoe MOAETHPOBaHUE CHCTEM
yIIpaBJICHUS

76

O0paboTka pe3yabTaTOB IKCTIEPUMEHTA

77

Tabnuunble (pensSIUOHHBIC) 0a3bl JAHHBIX

78

[Touck, copTupoBKa U GUILTpALIHS
JaHHBIX. 3aIpOChl HA BBIOOPKY JTaHHBIX.
3amnpocsl ¢ mapamerpamMu. Beraucisiembie
T0JIS B 3a1pocax

79

[TpakTnyeckas padora no reme "Padora ¢
roToBoi 0a30i qaHHBIX"

80

Muororabnuysbie 0a3bl JaHHBIX. TUIIBI
CBsI3ei Mex 1y Tabauiamu. BaenrHuit




Kit04. I{emocTHOCTh 6a3bl JaHHBIX

[TpakTuueckas paboTa mo Teme

81 "Pa3paboTka MHOTOTaOIUYHOMN 0a3bI
TaHHBIX"

2 3anpockl K MHOTOTa0IMYHBIM 0a3aM
TaHHBIX

23 [TpakTryeckas pabota o Teme "3anpockl K
MHOTOTa0INYHON 0a3e maHHBIX"

84 SI3b1k ynipaBienus naHHeiMu SQL
[TpakTuueckas paboTa mo Teme

85 "VrpasneHue JaHHBIMHU C TTIOMOIIBIO SI3bIKA
SQL"

26 Hepensimonnsie 6a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

87 WHTepHeT-NIpUII0KEHUS
[TonsiTue 0 cepBEpHOI M KIIMEHTCKOU

88 yacTAx caita. TeXHOJOrUsl «KJIMEeHT —
cepBep», €€ TOCTOMHCTBA U HEOCTAaTKU

89 OcHoBbl s13p1ka HTML

90 [TpakTuueckas padota o teme "Co3nanue
TEKCTOBOM BEO-CTpaHUIIBI"

91 OcHoBbl s13p1ka HTML

92 OcHoBbl s13p1ka HTML
[TpakTuueckas padota o treme "Co3nanue

93 BEO-CTPaHMITBI, BKITIOYAIOIEH
MYJIbTUMEIUIHBIC 00BEKTHI (PUCYHKH,
3BYKOBBIC JIaHHBIE, BUEO)"

94 OcHoBbI KackagHbIx Tabmui ctuieit (CSS)




[TpakTuyeckas pabora o Teme

95 "OdopmieHue CTpaHHIIBI C TOMOIIBIO 1
KaCKaIHBIX Ta0muI[ cTiiiei"

96 Cuenapumn Ha si3p1ke JavaScript

97 Cuenapuu Ha s3bIKe JavaScript

98 ®dopmbl Ha BeO-CTpaHULIE

99 [TpakTuueckas padota o Teme "OOpaboTKa |
naHHBIX (popm"

100 Pa3memenue Beb6-caiitoB. Yciyra
XOCTHHTA. 3arpy3ka (aitioB Ha calT
Kanpuposanue. Mcnpasnenue

101 nepcnekTuBsl. [ ucrorpamma. Koppekuus
YPOBHEM, KOPPEKLIM 1IBETA.
OOecrBeunBaHue IIBETHBIX U300pakeHUH
BBox n3zo0pakeHuii ¢ UCTIOJIb30BaHHEM

102 Pa3NUYHBIX UPPOBBIX YCTPOUCTB. 0.5
I[TpakTuueckas pabora o Teme "OOpaboTka '
¢ poBex Gortorpadpuit”
Peryms. PaGora ¢ o6nactsamMu. OuiabTpsl.

103 [Ipaktuyeckas padora o Teme "Perymb 0.5
¢ poBeIx Gortorpadpuit”
MHorocnoitabie n300pakeHus. TeKkCcToBbIC

104 ciou. Macka cnos. Kanansl. Coxpanenue
BBLIEIIEHHOH o0acTi

105 [TpakTruyeckas pabora o Teme 1
"MHorocnoitHbIe n300paxxeHus"

106 [ToaroToBKa MILTIOCTpAIHiA U1 BeO-CaiiTOB. 0.5

[TpakTuyeckas pabora o Teme




" AHMMHpOBaHHBIE N300paKeHUS"

107

Bexropnas rpaduka. Bekropuzammst
pPacTpOBBIX N300pakeHUN

108

[TpakTuueckas padota o Teme "BekTopHas
rpaduka"

109

[IpuHIUIIBI TOCTPOEHUS U PENAKTUPOBAHUS
TPEXMEPHBIX MOJEIEH

110

[TpakTuueckas padota o treme "Co3nanue
IIPOCTBIX TPEXMEPHBIX MoJenen”

111

Cetounble MoJienu. MaTtepuabl

112

[TpakTuyeckas padora o Teme "CeTouHbIe
Mozenun"

113

MonenrpoBaHuEe HCTOYHUKOB OCBEIICHHUS.
Kamepsr

114

[TpakTuyeckas pabora o Teme
"Pennepunr"

115

AnnutuBHBIE TexHOJ0TUU (3D-puHTEPHI)

116

[ToHsiTHE O BUPTYyaIbHOM PEATLHOCTH U
JIOTIOJTHEHHOM PealbHOCTH

117

ITonsiTHE O BUPTYaIbHOM PEAILHOCTH U
JOTIOJIHEHHOHN PEAIbBHOCTU

118

Pazpabotka nmporpamm Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO MOIX0/1a

119

Pa3zpaboTka mporpamMm Ha OCHOBE
00BEKTHO-OPHEHTHUPOBAHHOTO MOAX0/1a

120

PazpaboTtka nmporpamm Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO MOIX0/1a




121

Cpenbl OBICTPOI pa3pabOTKU MPOTPaMM.
[IpoexTupoBanue unTepderica
MIOJTb30BATEIIS

122

Cpensl OBICTPOI pa3pabOTKU MPOTPaAMM.
[TpoexTupoBanue uHTEpPeiica
II0JIB30BAaTCIIA

123

Cpensl ObICTpOI pa3pabOTKH MPOTPaMM.
[TpoexTrpoBanue uaTEpPeiica
II0JIb30BAaTCIIA

124

3agaum, perraemMplie ¢ TOMOIIBIO
JTUHAMAYECKOTO MPOTPAMMUPOBAHUS
3a1a4d ONTUMHU3AIIA

125

3agaum, perraemMplie ¢ TOMOIIBIO
JTUHAMHAYECKOTO MMPOTPAMMUPOBAHUS
3a1a49d ONTUMHU3AIUA

126

3aiauu, pelaeMble ¢ TOMOILbIO
ANHAMHUYCCKOI'0 IpOrpaMMHUPOBAHUA:
3a]1a9i ONTUMH3AINN

127

3aiauu, pelaeMble ¢ TOMOILbIO
ANHAMHUYCCKOI'0 MpOorpaMMUpPOBAHUAA:
BBIUMCIIEHUE PEKYPCUBHBIX (DYHKIIMIA

128

3agaum, perraemMple ¢ TOMOIIBIO
JTUHAMHAYECKOTO MPOTPAMMUPOBAHUS
BBIUMCIIEHUE PEKYPCUBHBIX (DYHKIIHIA

129

3agaum, perraemMple ¢ TOMOIIBIO
JTUHAMHAYECKOTO MMPOTPAMMUPOBAHUS
BBIYMCIICHHE PEKYPCUBHBIX ()YHKITUN

130

Pemenue 3a1au ¢ momorsio rpados




131 Pemienue 3a1a4 ¢ moMoIisio rpagos 1

132 Pemenue 3amau ¢ momoristo rpadoB 1
[TonsTue o napagurmax

133 nporpammupoBanusi. O030p S3bIKOB 1
MIPOrpaMMHUPOBAHUS
[TonsTue o napagurmax

134 nporpaMmupoBanusi. O630p sI3bIKOB 1
MIPOrpaMMHUPOBAHUS
[TonsTue o napagurmax

135 nporpaMmupoBanusi. O630p sI3bIKOB 1
MpOrpaMMHUPOBaHUS
[TonsiTue o mapagurmax

136 nporpammupoBanusi. O630p S3bIKOB 1
MpOrpaMMHUpPOBAHUS

OBUIEE KOJIMYECTBO YACOB I10 136 36,5

I[TPOIT'PAMME




IPOBEPSIEMBIE HA EI'D 110 UTH®OPMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpeOoOBaHUSA

IIpoBepsiemble TpeGOBaHHUS K MPeAMETHBIM Pe3y/JbTATaAM OCBOEHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHuA

1.

3name (nonumamo)

1.1

[ToHnMaHNe OCHOBHBIX MPUHIUIIOB YCTPOMCTBA M (YHKIMOHUPOBAHUS
COBPEMEHHBIX CTAIlMOHAPHBIX M MOOMJIBHBIX KOMIIBIOTEPOB; TEHACHIIUI
pa3BUTUSL KOMITBIOTEPHBIX TEXHOJIOTHI; BIIJICHUE HABBIKAMH DPabOTHI C
OIICPAIIMOHHBIMUA CHCTEMaMH M OCHOBHBIMH BHJAMH IPOTPAMMHOTO
olecrieyeHuss Ul pEHICHUs  y4eOHbIX 3aJad4 1O  BbIOpaHHOM

crenuaian3anuuu

1.2

Hannuue mpencraBineHwii o 0a30BBIX MPHUHIMIAX OpPraHU3alUd U

(GYHKIIMOHUPOBAHMSI KOMITBIOTEPHBIX CETe

1.3

ITorumanne OCHOBHBIX MNPUHOUIIOB IAUCKPCTU3ALIMHU PA3JINYHBIX BHUI0B

nHdopManuu

1.4

[Tonumanue 0a30BBIX aITOPUTMOB OOpPAOOTKH YHMCIOBOM M TEKCTOBOM
uHpOpManmy (3amUCch 4YHCEN B TO3UIMOHHOW CHCTEME CYHCIICHUS,
JIETUMOCTh LIEJIBIX YHCEN; HaX0XIEHHE BCEX MPOCTHIX YHCET B 3aJaHHOM
nuanasoHe; 00pa0oTKa MHOTOPa3psAOHBIX — IENBIX YHCEN; aHaIu3

CUMBOJIbHBIX CTPOK U APYTHUX ), AITOPUTMOB ITOMCKA U COPTUPOBKHU

1.5

3HaHue q)YHKHI/IOHaJIBHBIe BO3MOXHOCTH HWHCTPYMCHTAJIbHBIX CpPCIACTB

cpenbl pa3paboTKu

1.6

Brnagenne OCHOBHBIMU CBEACHHSAMH O 0a3axX [aHHBIX, HX CTPYKTYpe,

Cpe/ICTBaxX CO3/IaHUs ¥ paOOTHI C HUMU

1.7

[ToHnMaHye BO3MOXXHOCTEH M OTPAHUYEHUN TEXHOJOTMH UCKYCCTBEHHOIO
UHTEIJIEKTa B Ppa3IMYHBIX O0JIaCTAX; HANW4Me IMpeJICTaBiIeHU 00
HUCIIOJIB30BaHUU I/IH(l)OpMaLII/IOHHLIX TEXHOJIOTUH B Pa3INYHBIX

npodeccuoHaIbHBIX chepax

1.8

Brnagenue TeopeTHUECKMM anmapaToM, IO3BOJISIIOIIMM OCYILECTBIATh
IPEJICTaBICHUE 3aJaHHOI'O0 HATYPaJbHOIO YHMCIIA B Pa3jIMYHBIX CHCTEMAax
CUMCIICHUS; BBIMOJHATH MPEoOpa3oBaHMsl JIOTMUECKUX BbIPAKEHU,
UCIIOJIb3YSl 3aKOHBI anreOpbl JIOTHKHU; ONpEeAeNsaTh KpaT4allnil myTh BO
B3BCIICHHOM TIpade M KOJWYECTBO IMyTE€Hd MEXAy BepIIMHAMH

OPUEHTHPOBAHHOT'O AIIMKINYECKOTO rpada




Ymemo

2.1

YMeHue HcCnonb30BaTh KOMIIBIOTEPHO-MATEMAaTHUYECKHE MOJAEIU IS
aHanmu3a 0OOBEKTOB M MPOLECCOB: (hOPMYIUpPOBATH IeJIb MOJEIUPOBAHUS,
BBINOJIHATh aHAJIU3 PE3yJIbTAaTOB, MOJYYCHHBIX B XOJI€ MOJEIUPOBAHMS;
OLICHUBATh a/ICKBATHOCTh MOJEIH MOJAEIHUPYEMOMY OOBEKTY WM

nmponuceccCy; nNpeaACTaBJIAThL PE3YJIbTAThl MOACIMPOBAHNA B HATJIAAHOM BUIC

2.2

YMmenue kiaaccu(uUIMpOBaTh OCHOBHBIE 3a/a4d  aHAIW3a JIaHHBIX
(IpOrHO3MpOBaHUE, KJaccupukanus, KJIacTepU3aLysl, aHa/Iu3
OTKJIOHEHHUI); TOHUMATh II0CJIEIOBATEILHOCTh PEIICHUS 3ajad aHaIu3a
JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OICHKA KayecTBa JaHHBIX,
BBIOOp W (WJIM) TIOCTPOCHHWE MOJENH, NpeoOpa3oBaHUE HAHHBIX,

BU3YyalIn3alud JaHHBIX, HHTCPIPCTAIUA PC3YJIbTATOB

23

YMmenue onpenensit UHGOPMAIMOHHBINH 00BEM TEKCTOBBIX, rpauIecKux
¥ 3BYKOBBIX JIAHHBIX IIPH 3a/IaHHBIX ITapaMeTpax JAUCKPETU3aluu. Y MEHHUE
ONPEICTATh  CPENHIOI CKOPOCTh Mepefauyd  JaHHBIX, OLEHHBATh
U3MEHEHHE BPEMEHU TIepefadd NpH WM3MEHCHWH HH(OPMAMOHHOTO

00BbEMa TaHHBIX M XapaKTEePUCTHK KaHajla CBSA3H

24

YMeHue CTpOUTh KO, 00eCHeuMBaIONIMKA HAUMEHBUIYI0 BO3MOXKHYIO

CPEIHIO0 JUTHHY COOOIIEHUS TIPU U3BECTHON YacTOTE CHMBOJIOB

2.5

YMeHue ucCnoap30BaTh IPU PELIEHWH 3a7ad CBOMCTBA IMO3MLIMOHHOU
3allUCU YHCEJI, aJTOPUTMbI MOCTPOEHHUS 3alMCH YKCIIA B MO3ULIMOHHOU
CHUCTEME CUHCIICHHUS C 3aJaHHBIM OCHOBAaHUEM W MOCTPOCHHS YHUCIIA O
CTpOKE, COIEpXKallell 3amuch H3TOTO 4YHUCIa B TO3UIMOHHON CHUCTEME
CUHMCIICHHUS C  3aJaHHBIM  OCHOBAHMEM; YMEHHUE  BBINOJHATH

apI/I(l)MeTI/I‘-IeCKI/IG oncpanru B NIO3UIUOHHBIX CUCTCMAX CHHUCJIICHUA

2.6

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3BIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpMaJbHBIX (¢opMax TO 3aJaHHON  Tabiuie
UCTUHHOCTH; HCCIeloBaTb 00JacTb  HUCTHHHOCTU  BBICKAa3bIBaHUS,

COACPKAIICTO MICPECMECHHBIC, PCHIATHL HCCJIOXKHBIC JIOTUYCCKUC YPABHCHUA

2.7

YMeHune pemarb alrOpuTMUYECKHE 3aJadd, CBA3aHHBIC C AHAIU30M
rpadoB (3a1aud MOCTPOEHHS ONTHUMAIBHOTO IMYTH MEXKIY BEpIIUHAMHU
rpada, onpeneneHusl KOJMYECTBA PAa3IUYHBIX MyTeH MEXAY BEpIIUHAMH

OPUEHTHPOBAHHOTO AlUKINYECKOTO rpada)

2.8

YMeHue ucnonb3oBaTh JEPEBbs MPU aHAIM3€ U IOCTPOCHUU KOAOB M JUIS
Npe/CcTaBiIeHUs apu(PMETHUYECKUX BBIPAXEHHUH, MpH pEHIeHUH 3a1ady
MIOMCKA W COPTHUPOBKH; YMEHHE CTPOUTH AEPEBO WUIPhl MO 33JaHHOMY
QITOPUTMY; pa3pabaTeiBaTh U OOOCHOBHIBATH BBIUTPBILIIHYIO CTPATErHIO

UTPBI




2.9

YMeHHe aHalIM3UpOBaTh AITOPUTMBI C  MCIOJB30BAaHMEM  TaOIHII
TPACCUPOBKH; OMPEICNATh 03 MCIOIB30BAHUS KOMITBIOTEPA PE3YIbTATHI
BBIIIOJIHEHHS HECJIOKHBIX IPOrpaMM, BKIHOYAIOUX LUKIIbI, BETBICHUA U

moAnporpaMmsal, IpH 3aJaHHBIX UCXOAHBIX JaHHBIX

2.10

YMeHue omnpeaensiTh CIOXHOCTh H3y4aeMbIX B Kypce 0a30BBIX
IrOPUTMOB (CYyMMHPOBAHHE IJIEMEHTOB MAacCHBa, COPTHPOBKAa MacCHBa,
nepeOOpHbIE AJITOPUTMBI, JBOMYHBIA TIOMCK) W TPHBOIUTH MPUMEPHI

HCCKOJIBKHUX aJITOPUTMOB pa3H0171 CJIOKHOCTHU JIA pCHICHUA O[[HOI71 3agauun

2.11

BianeHne yHHMBEpCAIBHBIM SI3BIKOM IPOrPAMMHMPOBAHMS  BBICOKOIO
ypoBas (ITackans, Python, Java, C++, C#), nmpeacraBieHusiMu 0 0a30BBIX
TUNAX JaHHBIX W CTPYKTypax NaHHBIX; YMEHHE HCIIOJIb30BaTh OCHOBHBIE
VIpaBIAIOMIME  KOHCTPYKIUH,  YMEHHE  OCYIIECTB/IATH  aHAJIU3
NPEUVIOKEHHOW ~ MPOrpaMMbl:  ONpPEIENATh  pe3yiabTaTbl  palbOTHI
NpOTpaMMBbI TIPU 3aJaHHBIX WCXOJHBIX JTAHHBIX; OMPEIENSATh, MPU KaKUX
UCXOJHBIX JIaHHBIX BO3MOYKHO TIOJydeHHWE YKa3aHHBIX pPE3YJIbTaTOB;
BBISBIISITH JIaHHBIC, KOTOpBIE MOTYT TPUBECTH K OIIMOKe B paboTe
nporpaMMbl;  (OpPMYIHMpPOBaTh  NPEAJIOKEHHS [0  YIYYIICHHIO

POTPaMMHOTO KOJ[a

2.12

YMeHHe pealn30BBIBATE HAa BBIOPAaHHOM JUIS  M3Y4YCHHS  SI3bIKE
nporpammupoBaHusi Beicokoro ypoBHs (ITackans, Python, Java, C++, C#)
TUIIOBBIE AJITOPUTMBI 00PAOOTKU YHCEN, YUCIOBBIX MOCIEA0BATEIbHOCTEH
U MAacCHBOB: IpPEJACTaBIEHUE YHWCIa B BUAE HaboOpa MPOCTHIX
COMHOKHUTENEH; HaX0XIECHHE MaKCUMaJIbHOW (MHHHUMAIbHON) IHQPHI
HATYpaJIbHOTO YHKCJa, 3alIUCAaHHOTO B CUCTEME CUUCIICHUS C OCHOBaHHEM,
He mnpesblmaromuM 10; BbhlUMCIeHHE OOOOIIEHHBIX XapaKTEPUCTHK
BJIEMEHTOB MacCHMBa WJIM YHCJIOBOH IOCIEIOBAaTENLHOCTH (CYMMBI,
NPOM3BEACHUS  CPEOHEro  apu(PMETHYECKOr0, MHHHUMAIBHOTO  H
MaKCHMaJIbHOTO 3JIEMEHTOB, KOJIMUYECTBA 3JEMEHTOB, YAOBIETBOPSIOIINX
3aJaHHOMY YCIJIOBHIO); COPTHPOBKY JJIEMEHTOB MAacCHBa; YyMEHHUE
UCTOJB30BaTh B MpOTrpaMMax JaHHBIE PA3IUYHBIX THIIOB C YYETOM
OTpaHMYEHUN HA JMANa30H MX BO3MOXKHBIX 3HAUYEHUU, MPUMEHSATH MPHU
pelIeHnr 3a7ja4 CTPYKTYPHl JaHHBIX (CIHMCKH, CIOBapH, CTEKH, OYepeH,
JIepeBbs1); IPUMEHATHh CTaHIAPTHBIE U COOCTBEHHbIE MOJMPOTrPAMMBI JIJIs
00pabOTKM YUCIOBBIX JAHHBIX U CUMBOJBHBIX CTPOK; UCIOJB30BATh IMPH
pa3paboTKe mporpaMMm OMOIMOTEKH TOANMPOTPAMM; YMEHHE UCITOJIh30BaTh

CpeCTBa OTIAIKU POTPaMM B Cpejie IPOTPaMMHUPOBAHUS

2.13

YMmenune HUCIIOJIB30BaTh OJICKTPOHHEBIC Ta6J'II/IHI>I JJIA aHaJIn3a,

MPEACTABICHUS M OO0pabOTKHM MaHHBIX (BKJIOYas BHIOOP ONMTHMAIBLHOTO




perieHus, moAdop JIWHUU TPEHIA, PEIICHUE 3aqad MPOTHO3UPOBAHUSA);
YMEHHE HCIONb30BaTh TaONWUHbIC (pESAIMOHHBIE) 0a3bl JaHHBIX U

CIIPpaBOYHBIC CUCTCMBI

2.14

YMeHue OpraHu30BbIBaThH JIMYHOE HH(POPMALMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX  CPEACTB  IHU(PPOBBIX  TEXHOJOTHIA;
MOHMMAaHUE BO3MOXKHOCTEH LHM(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX

ycayr, LU POBEIX 00pa30BaTEIbHBIX CEPBUCOB




INEPEYEHD 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMbBIX HA EI'D
IO TH®OPMATHUKE

Kon

IIpoBepsieMblii 3JIEeMEHT COAEePKAHUA

1

[udposasi rpaMOTHOCTH

1.1

OcCHOBHBIE TEHJICHIIUU Pa3BUTHs KOMITbIOTEPHBIX TexHooTui. [lapamiensabie
BbIuKcIeHus. MHOromnporeccopHbie cucteMbl. Pacnipenenénubie

BBIYHCIUTENILHBIE CUCTEMBI U 00pab0TKa OOIBIINUX TaHHBIX

1.2

[TpuHIUIBI OCTPOEHUS W anmapaTHble KOMIIOHEHTbl KOMIIBIOTEPHBIX CETEH.
CereBble mnpotokonbl. Cerb HMHrepHer. Agppecanuss B cetd VHTepHeT.
[Tporokomnsr creka TCP/IP. Cucrema nomeHHbix uMmEH. Pa3nenenue IP-cetn Ha

IOJICETH C TIOMOIIBI0 MacOK IIOACETEN

1.3

@aitnoBas cucrema. [lowck B daitioBoit cucreme. [IpuHIMIIBI pa3MemeHus U
MMEHOBaHMs (GainoB B noiroBpeMeHHON mamsaTu. [1laGnoHbl mis omucaHus

rpymim ¢aiinos

1.4

CkopocTh mepenayd  JAaHHBIX. 3aBUCUMOCTb BpEMEHM TMepeJayd  OT

MH(POPMAIIMOHHOTO 00bEMA TaHHBIX U XapaKTEPUCTUK KaHaJa CBSI3U

1.5

[udpoBanne nanapix. CuMMETpUYHBIE U HecUMMeTpuuHble @bl [udpsr
npoctoii 3amensl. ludp Llesaps. Hludpp Bmwxenepa. Anroputm muppoBaHHS
RSA

1.6

Koppl, mo3Bosistonyie 0OHapyKUBaTh U UCTIPABIIATH OIINOKH, BOSHUKAIOIIHUE TIPH
nepenade naHHbiX. Paccrosaue Xommunra. KonupoBanue ¢ moBTopeHneM OUTOB.

Koxapr XomMmunra

TeopeTnueckne OCHOBBI HTHPOPMATUKU

2.1

JlBouyHoe  KoaMpoBaHWE. PaBHOMEpHblE M HEpPaBHOMEpHBIE  KOJBbI.
JlekoaupoBaHue COOOIICHNH, 3aMCAaHHBIX C TTIOMOIIBI0 HEPAaBHOMEPHBIX KOJIOB.
Ycnosue ®ano. IlocTpoeHre ONHO3HAYHO NEKOIUPYEMBIX KOJIOB C IIOMOILBIO

JepeBa

2.2

Teopernueckue mOAXOABI K OIEHKE KoimudecTBa wHH(popmarmu. Eaunuies
U3MepeHus: KonuyectBa HHGopManuu. AmndaBUTHBIM MOAXOA K OLEHKE
Koiu4decTBa UWHGOpManuu. 3aKOH aJAUTUBHOCTH wuH(opmanuu. Dopmyia

Xaptau. Uapopmanus u sepostHocts. @opmyna Illennona
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Cuctembl cuucieHusi. Pa3BépHyras 3amuch 1EIBIX W JPOOHBIX YHCENT B
MO3UIMOHHON cucTteMe cuncieHns. CBoiicTBa MO3UIMOHHON 3alKiCHh YHCHA:
KOJIMYECTBO UG B 3aMUCH, IPU3HAK JIETMMOCTH YHCIIa HA OCHOBAHHE CUCTEMBI
CUHUCJIEHUS. AJITOPUTM TEPEBO/JIA LIEJIOr0 Yncia U3 P-u4HON CUCTEMBI CUMCIICHUS

B JICCATHUYHYIO. AJITOPUTM TMEPeBOJia KOHEUHON P-nuHO# ApoOM B NECATUUYHYIO.




Anroput™m nepeBojia LIEJOro 4Yucia U3 JECATUYHOM CUCTEMBbI cuMciaeHus B P-
nuHyto. IlepeBox KOHEYHOH paecATHUHOM Jpobu B P-nunyro. JIBonuHas,
BOCBMEPHYHAS U IIECTHAALATEPUYHAS CUCTEMBI CUMCIICHUS, CBA3b MEKAY HUMH.

ApudmeTrueckue onepanuy B MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS

24

TpOHqHaH YpaBHOBCIICHHAA CUCTEMA CUHUCIICHUA. ,Z[BOI/IHHO-I[GCSITI/I‘IHaH CHCTEMaA

CUHCJICHUA

2.5

Komuposanue tekcroB. Konuposka ASCII. OgHoOaliTHRIe KOaupoBKU. CTaHmapT
UNICODE. KomupoBka UTF-8. Ormpenenenue wuH(POpMAIMOHHOTO 00BEMaA

TEKCTOBBIX COOOLICHUN

2.6

KonupoBanue nzobpaxenuit. Ouenka nHGOpMaMOHHOTo 00bEMa rpaduuecKux
TAHHBIX TPH 3a/laHHBIX Pa3pelIeHUH U TIyOuHe KOoIupoBaHMs LBeTa. L[BeToBbIC
moznenn. Konuposanme 3Byka. OueHka WHPOPMAIMOHHOTO 00BEMa 3BYKOBBIX

JaHHBIX IIPH 3aJJaHHBIX YaCTOTC AUCKPETU3AIU U Pa3pAAHOCTH KOAUPOBAHUA

2.7

Anrebpa noruku. IloHsiTue BBICKa3bIBaHMs. BbICKa3bIBaTeNbHBIE (HOPMBI
(npenukatsl). KBaHTOPBI CyIIeCTBOBAHHS U BCEOOIIIHOCTH.

Jlornueckne onepanuu. TaOmuubl HMCTUHHOCTU. Jlorndeckue BbIpaXKEHUS.
Jlornueckue ToxnecTsa. Jlornueckue onepanyy U onepanuy HaJl MHOKECTBAMHU.
3aKkoHbl anreOpbl JIOTUKU. OKBHUBAJICHTHbIE IPEOOpa3oBaHMsA JIOTUYECKUX
BBIpaKCHMI. JIornueckue ypaBHEHHs U CUCTEMBI YPaBHEHUM.

Jlornueckue ¢GyHKIMUA. 3aBHCHUMOCTb KOJHYECTBA BO3MOXHBIX JIOTHYECKUX
(GYHKLIHMH OT KOJIMYECTBA ApTyMEHTOB.

Kanonnueckue ¢hopMbl JTOTHIECKUX BBIPAKCHUN

2.8

CoBepilieHHBIE  TU3BIOHKTHBHBIE KOHBIOHKTHBHBIE HOpPMallbHblE  (OPMBIL,

AJITOPUTMBI UX ITOCTPOCHUA T10 Ta6J'II/IHC HCTUHHOCTH

2.9

Jlormyeckne »sneMeHTBI B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
MHuoropa3psansbiii cymmarop. [locTpoeHne cxeMm Ha JOTUYECKUX 3JIEMEHTax I0
3aaHHOMY JIOTUYCCKOMY BBbIPAKCHUIO. 3amnuchy JIOTHYECKOr0 BBIPpAKCHUA I10

JIOTUYECKOHN CXEME

2.10

Mopenu u wmonenupoBanue. llenu monpenupoBaHus. AJEKBATHOCTh MOJAEIHU
MOJIETTUPYeMOMY O0BEKTY WK npoteccy. GopMann3zanus NpUKIaIHbIX 3a1a4.
[IpencraBieHue pe3yabTaToB MOAEIUPOBAHUS B BUAE, YAOOHOM ISl BOCTIPUSATHUS

gyenoBekoM. ['paduueckoe nmpeacrapneHue TaHHBIX (CXEMBbI, TAOIUIIBI, TPa(QUKH).

2.11

[IpencraBnenne uenblix 4YUCEN B NaMATH KommbioTepa. OrpaHHMYE€HHOCTH
JUana3oHa 4YHucel MpU OrPaHUYEHUU KOJUYecTBa paspsanoB. llepemnonnenue
paspsaHoi ceTku. be33HakoBbIe M 3HAKOBHIE JTaHHBIE. 3HAKOBBIM OUT. [[BOMUHBIIA
JOTIOJTHUTENBHBIN KOJI OTPULIATENIbHBIX YHCET.

[To6uToBBIC JOTMYECKHE omepanuu. Jlormueckuii, apudMeTHdecKuii u

mukanyeckuit  capuru. lludpoBanue ¢ moMOIIbI0 MOOMTOBON —ONEpaIUH




«uckinoyaromniee NJIN»»

2.12

IIpencraBiacHue BEIECTBEHHBIX YHACET B MAMATH KOMIIBIOTEpA. 3HaYalasi 4acTh
U TOpANOK uucia. Jluama3oH 3Ha4YeHHWH BelecTBEHHBIX uyucend. [IpoOiemsr
XPAaHEHMUS BEIECTBEHHBIX 4YHUCEJ, CBS3aHHBIE C OrPAHMYEHHEM KOJIMYECTBA
paspsanoB. BeinonHeHue omnepanuil ¢ BEIIECTBEHHBIMH YHCIaMM, HAaKOIUICHHE

(9111 () 3 IIpU BBIYUCIICHUAX

2.13

I'padpr. OcHoBHBIe TOHATHSA. Buasl rpadoB. Omnucanue rpadoB ¢ MOMOIIBIO
Martpul, CMCXKHOCTH, BCCOBBIX MaTpul, CIHUCKOB CMCKHOCTH. Pemenue
QITOPUTMUYECKUX 3aJad, CBS3aHHBIX C aHaau3oM rpadoB (TOCTpoeHUE
ONTUMAIIFHOTO TYTH MEXAy BepIIMHAMHU rpada, ompenesieHHe KOIHYecTBa

pa3IMYHBIX TyTed MEXIy BepIIMHAMU OPUEHTHUPOBAHHOTO ALUKINYECKOTO

rpaga)

2.14

HepeBnsi. bunapnoe nepeBo. JlepeBbss moucka. CrnocoObl 00Xxoma Jepesa.
[IpencraBnenne apudMeTHUECKUX BBIpAKEHUW B BHIE JepeBa. lcmonb30BaHUe

rpadoB U IEPEBHEB MIPH OMHCAHUN 0OBEKTOB U MPOIIECCOB OKPYIKAIOLIETO MUPa

2.15

JIMCKpEeTHBIE UTPHI IBYX UTPOKOB ¢ MOIHON nHpopmanueit. [loctpoenue aepesa
nepebopa BapUaHTOB, OINHMCAHHWE CTPATErMM WIPhl B Tabmu4yHOW (opme.

BhIurphiiiHbeie ¥ IPOUTPHIIIHBIE TO3UIIUU. BRIUTpHINIHBIE cTpaTerun

2.16

CpencTtBa  MCKYCCTBEHHOTO  WHTE/UICKTa.  MnmeHTudukamus W TOHCK
n300pakeHu#, pacro3HaBanue Jull. lcmoib3oBaHWE METOAOB MCKYCCTBEHHOTO
MHTEJUIEKTa B 00yJaronux cucreMax. Vcmonp3oBaHne METOJ0B UCKYCCTBEHHOTO

UHTeIUIeKTa B poOoToTexHuke. nTepHer Bemield. Heliponusie cetn

ANTrOpUTMBI U IPOTPAMMHUPOBAHKE

3.1

@opManuzanys NMOHATHA anropurma. MammHa ThIOpUHra Kak yHMBeEpCaJlbHas

MOJIEJIb BBIYUCIIEHUN

3.2

OreHKa CIIO)KHOCTH BbIUUCIIEHUH. Bpems paboTel u 00BEM ucCHONb3yeMon
MaMsTH, MX 3aBUCUMOCTh OT pa3Mepa HUCXOAHBIX JAaHHbIX. OneHka
ACUMITOTUYECKOW CJIOKHOCTH aJTOPUTMOB. AJTOPUTMBI MMOJTMHOMHAIBHOMN
cnoxxHoctu. IlepebopHbie anmropuTmbl. [IpuMepsl pasTUYHBIX AITOPUTMOB

pelIeHns OHOM 3aauu, KOTOPbIE UMEIOT Pa3INYHYIO CI0XKHOCTh

33

OmnpeneneHre BO3MOXHBIX PE3YJIbTaTOB PAaOOTHI MPOCTEHUIIMX aITOPUTMOB
YIPABIEHUS WCHOJHUTEIAMA W BBIYMCIUTENBHBIX anropurMmoB. OnpenencHue

MCXOJHBIX TaHHBIX, IPU KOTOPBIX AITOPUTM MOXKET JaTh TpeOyeMblil pe3ysbTaT

34

AnroputMbl 00pabOTKM HaTypajbHBIX YHCEN, 3alHMCAHHBIX B MO3UIMOHHBIX
CUCTeMax CYHUCJICHHUS: pa30MeHHe 3amucu 4YKcia Ha OTHeNbHble LUDPHI,
HaXOXJICHUE CYMMBl W TPOU3BEICHHS IH(p, HAXOXKICHHE MaKCHUMAIbHOM

(MUHUMAIIBHOM) U (PHI.




[IpencraBnenne uyucina B BujAe HaOopa MPOCTBIX COMHOXKHTEIEH. AJTOPUTM
OBICTPOTO BO3BEJICHHUS B CTENEHb. [IOMCK MPOCTHIX YMCEN B 3aJaHHOM JHMana3oHe

C TMIOMOIIIBIO aTITOPUTMA «PEIIeTo DpaToceHar

3.5

MHoropa3psiIHbI€ MeNIbIe YuCiia, 3aa4 ITUHHON apu(PpMETHKH

3.6

Azpik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunbl gaHHBIX:
LICJIOYNCIIEHHBIE, BELECTBEHHbIE, CHMBOJIbHBIE, JIOTHYecKHe. BeTBieHus.
Cnoxuble ycnoBus. Llukisl ¢ ycnoBueM. LIMKIIbI 10 TEpEMEHHOM.

OO6paboTka NaHHBIX, XpaHAIMXCA B (aitnax. TekcToBble U JBOUYHBIC (HAIIbI.
daiinoBsie nepeMeHHble ((aitioBbie ykazatenu). Utenue u3 (aitna. 3anuch B
Gaiin.

Pazbuenue 3agaun Ha noazaaayn. IloanporpaMmel (poueaypsl U GyHKIHN).

Vcnonb3oBaHue CTaHAAPTHON OMOIMOTEKH SI3bIKA POTPAMMUPOBAHUS

3.7

Pexypcusi. PekypcuBHble mporienypsl u pyHkuuu. Mcnonp3oBaHue creka s

opranu3aluu pCKypCHUBHBIX BbI3OBOB

3.8

Yucnennsle MeToabl. TouHOe M NpUONMKEHHOE pelieHus 3aaayd. UucieHHoe
pellleHre YpaBHEHHMH C MOMOLIbI0 Noadopa mapameTrpa. YUCIEHHbIE METOMAbI
pellieHUs] ypaBHEHM: MeToJ mnepedopa, MeTOJ] IOJIOBUHHOIO JIEJEHUS.
[TpubnmxEHHOE BBHIYMCICHUE JIUH KPUBBIX. Bhrumcnenue riomaneit ¢uryp c
IIOMOUIBIO0 YUCJIEHHBIX METOJ0B (METOJ HPSIMOYTOJIBHUKOB, METOJ Tpaleuuil).
[Touck ™makcumyma (MHHUMYMa) GYHKIMH OJHOW TEPEMEHHOHW METOJIOM

IIOJIOBHHHOT'O ACJICHUA

3.9

O6paboTka  CHUMBOJBHBIX  JIAHHBIX.  BcTpoeHHbIE  (QYHKIMH  s3BbIKA
MIPOrpaMMHUPOBAHUS ISl 00PaOOTKH CUMBOJIBHBIX CTPOK. ANITOPUTMBI 00pabOTKH
CHUMBOJIBHBIX CTPOK: HOI[C‘IéT KOJIMYECTBa IIOSABIICHUII CHMBOJA B CTPOKE,
pa3OueHne CTPOKM Ha CIOoBa MO MPOOETHHBIM CHMBOJAM, TOHMCK MOJCTPOKH
BHYTpU JAHHOM CTPOKH, 3aMEHA HaWJICHHON MOACTPOKHA Ha JIPYTYIO CTPOKY.
I'enepamus Bcex CJIOB B HEKOTOPOM an(aBHUTE, YAOBIETBOPSIOIIUX 3aJaHHBIM

orpannueHusM. [IpeoOpa3zoBaHue yucia B CHMBOJIBHYIO CTPOKY B OOpaTHO

3.10

MaccuBel ¥ TOCIIEOBATEIBHOCTH  YHCENl. BbunciaeHne  0000IIEHHBIX
XapaKTePUCTUK DSJIEMEHTOB MAacCHMBa WM YKCIOBOM IOCIEA0BATEIbHOCTH
(CyMMBI, TpOU3BEACHUSA, CPEIHEro apu(PMETHUYECKOro, MHUHHUMAJIbHOTO U
MAaKCUMaJbHOTO 3JEMEHTOB, KOJIMYECTBA D3JEMEHTOB, YAOBJIETBOPSIOMIMX
3aIaHHOMY YCJIOBHUIO). JIMHEHHBIM MOMCK 3aJaHHOTO 3HAYEHHS B MAacCHUBE.
Anroput™mbl pabOTBl C 3JIEMEHTAMH MAacCUBa C OJHOKPATHBIM MPOCMOTPOM
MaccruBa. COpTHpPOBKAa OJAHOMEpPHOTO MaccuBa. I[IpocTeie METOIbI COPTUPOBKHU
(MeTonm my3BIpbKa, METOA BBIOOpaA, COPTHpPOBKA BcTaBkamu). CopTHpoOBKa
cnussaueM. beicTpass coptupoBka maccuBa (amroputM QuickSort). JIBomdHbII

IMOUCK B OTCOPTHUPOBAHHOM MACCHBC




3.11

JIBymMepHBIE MaccuBBl  (MaTpuLbl). AJITOPUTMBI 00pabOTKH  JIBYMEPHBIX
MacCHBOB: 3allOJJHEHUE JBYMEPHOTO YHCIOBOTO MacCHMBa IO 3aJaHHBIM
IpaBUJIaM, MOMCK 3JIEMEHTAa B JBYMEPHOM MAacCHUBE, BBIUMCIEHHE MaKCHUMyMa
(MMHUMYMa) U CYMMBI 3JIEMEHTOB JBYMEPHOI'O MacCHBa, I€PECTaHOBKA CTPOK U

CTONOIIOB ABYMEPHOTO MacCHBa

3.12

CrmoBapu  (accollMaTUBHBICE  MAacCCUBBI,  OTOOpa)keHUs).  XOII-TaOJIHIIBI.

HOCTpOCHI/IG aﬂ(l)aBI/ITHO-‘-IaCTOTHOFO CJIOBapd IJIA 3aJaHHOT'O TCKCTAa

3.13

Crexku. AHanmM3 TPaBWIBHOCTH CKOOOYHOTO  BBIp@XEHHA. BblumcieHue
apu(pMETHYECKOTO BBIPaXKEHUS, 3alIMCAHHOTO B MOCT(GUKCHOH (popme.

Ouepenu. Micnionp3oBanue o4epeu AJIsi BpeMEHHOTO XPaHEHHUS TaHHBIX

3.14

Anroputmbl Ha Tpadax. [locTpoeHMe MUHHMAaIbHOTO OCTOBHOTO JepeBa
B3BEIICHHOTO CBSI3HOTO HeopueHTUpoBaHHOro rpacda. KommuecTtBo pasianyuHbIX
MyTel MeX1y BEpIIMHAMU OPUEHTHUPOBAHHOTO ALIMKINYECKOTo rpada. AITOpUT™M

JlerkeTphl

3.15

JlepeBbs. Peanusanus nepeBa C MOMOILBIO CCBUIOYHBIX CTPYKTYp. JlBoMuHBIE
(Ounapusie) nepeBbs. [locTpoeHue nepeBa i 3aJaHHOTO apU(PMETHYECKOTO
BbIpakeHUs. PekypcuBHBIEe anroputmsl 06xona nepeBa. Vcnonb3oBaHue cTeka U

ouepeau s 00xoza epena

3.16

JluHamuueckoe IporpaMMUpPOBAHHUE KaK METOJl PEIICHUs 3a/1ay C COXpPaHEHHEM
MIPOMEXYTOUHBIX Pe3yIbTaTOB. 3a7auu, pellaeMble ¢ MOMOIIBIO JUHAMHUYECKOTO
MPOTPaMMUPOBAHUS: BHIUNCIIEHUE PEKYPCHUBHBIX (DYHKIIHMA, MOACYET KOTMUECTBA

BAapHUaHTOB, 3ala41 ONITUMU3AlIUN

3.17

[Tonatne 00 OOBEKTHO-OPUEHTHPOBAHHOM NpPOrpaMMUpoBaHUH. OOBEKTH H
kiaccel. CBoiicTBa 1 MeToAbl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHAJIH3.
Pa3zpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO IOJXOJA.

Wukancynanus, HacieaoBaHue, MoJIuMophuzm

WNudopmaninoHHbIe TEXHOIOTHH

4.1

Anamu3 pgaHHbiX. OCHOBHBIC 3a/layd aHajdM3a JaHHBIX: IPOTHO3HPOBAHUE,
KIaccupUKanus, KiIacTepusalus, aHanu3 OTKIoHeHWH. [locremoBarenbHOCTH
peuiCHud 3aaa4 aHaJIM3a JaHHBIX! C60p MNEPBUYHBIX NAHHBIX, OUUCTKA U OIICHKA
KadecTBa JaHHBIX, BBIOOP W (WJIM) TOCTPOCHHE MOCNH, Npeodpa3oBaHUE
JAHHBIX, BU3YaJU3alUsl JaHHBIX, WHTEpPHpEeTanus pe3yabTaToB. [IporpammHubie
cpenctBa W VHTEpHET-CEpBHCH Ui OOpaOOTKM W TPEICTABICHHUS JIaHHBIX.

Bonpmme nannpie. MammaHOe 00yueHne

4.2

AHanu3 JaHHBIX C TIOMOIIBIO 3JIEKTPOHHBIX TaOiul. BeluucieHne CcyMMBI,
cpenHero  apudmernyeckoro, HawbOosbmiero  (HAUMEHBINETO)  3HAYCHHS

nuana3oHa. Beruncnenue kosd@uireHTa KOPpENsSUUH JBYX PAIOB JaHHBIX.




[TocTpoeHue cTomOYaTHIX, JUHEHYATHIX M KPYroBbIX auarpamm. lloctpoeHue
rpaduxoB ¢pyakiuit. [Togbop MuHUM TpeHIa, pElIeHHEe 3a7a9 MPOTHO3UPOBAHUS.

Pemenue 3agad onTUMU3ANMH C TIOMOIIBIO AJIEKTPOHHBIX TaOJIHUIT

4.3

Jluckperuszanusi TNpH  MaTeMaTHYeCKOM  MOJEIHPOBAHUU  HEMPEPHIBHBIX
mporeccoB. MojenupoBaHue JIBIKEHUS. MoJenupoBaHue OHOJOTHYECKHX
cucteM. MaremaTuyeckue MOZEIM B  SKOHOMHKE. BpluuciurenbHbIe
IKCIIEPUMEHTHI ¢ Mojensimu. OO0paboTka pe3yiabTaToB SKCIepuMeHTa. MeTon
HAaUMEHBIINX KBaJpaToB. OLIEHKA YHCIOBBIX [apaMETPOB MOAEIUPYEMBIX
O0BEKTOB M TMpoIEecCOB. BoccTaHOBIEHHE 3aBHCHMOCTEH 10 pe3yibTaTaMm

IKCIIEPUMEHTA
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BepositHoCTHBIE MOJICIIH. Metonanl Momnre-Kapio. HNmuranmmonnoe

MOZJCIIMPOBAHHUC. CucTeMBI MacCOBOT'O OGCJIy)KI/IBaHI/IH

4.5

Tabnu4aHble (pensiuOHHBIC) 0a3bl JaHHBIX. TabIuila — IPECTaBICHNUE CBEICHUI
00 ogHOTHHHEIX 00BekTax. Ilone, 3amuch. Kmrou Tabmunel. Pabora ¢ roToBoi
6a30i naHHbIX. 3anonHeHHe 0asbl AaHHBIX. [louck, copTupoBKa U (UIbTpaus
JTaHHBIX. 3ampochkl Ha BBIOOPKY JaHHBIX. 3alpochkl ¢  MapaMeTPaMH.
BrrunciisieMble noss B 3ampocax.

MHoroTtabnuuHble 0a3bl JaHHBIX. THIBI CBs3eld MeXay Tabnmuiamu. BuenrHuit

kitod. [lenocTHOCTh 6a3bl JaHHBIX. 3aMPOCH K MHOTOTA0IMYHBIM 0a3aM JaHHBIX

4.6

TexctoBblli mpoueccop. CpencrtBa IOMCKAa W aBTO3aMEHBI B TEKCTOBOM
nporeccope. CTpyKTypUpOBaHHBIE TEKCTOBBIE TOKYyMEHThI. CHOCKH, OTJIaBJICHUE.
[IpaBuna 1UTHPOBAaHUS HWCTOYHUKOB W odopmieHus OubamorpaduyecKux

CCBIJIIOK




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Undopmatuka (B 2 yactax); 10 kmacc. yriaybnenHoe obydenue IlomnsikoB
K.JO., Epemun E.A. OOmectBo ¢ OrpaHu4eHHONW OTBETCTBEHHOCTHIO
«BMHOM. Jlaboparopusi 3HaHU»; AKIMOHEpHOE 001IecTBO «/3maTenbcTBO
«IIpocsemienue»

* Nudopmatuka (B 2 uactax); 11 kmacc. yrimyOnennoe oOyuenue Ilonskos
KIO., Epemun E.A. OOmecTtBo ¢ OrpaHMYE€HHON OTBETCTBEHHOCTHIO
«BUHOM. Jlaboparopusi 3HaHU»; AKIMOHEpHOE 00mecTBo «M3maTenbcTBO

«IIpocseieHue»

METOINUYECKHUE MATEPHUAJIBI JIUVIA YYUTEJIA

https://kpolyakov.spb.ru/

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
bubmorexa [IOK Akanemun Munnpocsemenus: Poccun https://academy-

content.apkpro.ru/
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