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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no urdopmaTtuke (yriyOaEHHBIN YPOBEHb) HA YPOBHE CPEHETO
obmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpPeOOBAaHUM K pe3yjbTaTaM
OCBOGHHSI OCHOBHOM  00pa30oBaTENbHON  MpOrpamMMbl — CPEJHEro  OOIIero
oOpazoBanusi, npeacraBieHHbx B PI'OC COO, a taxxke (denepanbHOi padoueit
IPOrPaMMBbl BOCITUTAHHSL.

[IporpaMmma 1o wuHpopMaTHKe MaET TPEACTABICHHWE O IIeNAX, OOMIeH
cTparermu OOydYeHHUs, BOCHHUTAHHMS M PAa3BUTHUSA OOYyYalONIMXCS CPEACTBAMHU
yuebHoro mpenmetra «MHpopmaruka» Ha yriyOJ€HHOM YPOBHE, YCTaHABJIUBAET
o0s13aTenbHOE npeaIMeTHOE coJiep;KaHue, npeycMaTpuBaeT ero
CTPYKTYypHUpPOBaHHE TIO pa3esiaM B TeMaM Kypca, ONpeeNsieT pacipeaesieHue ero
no kiaccaM (TojaM M3ydeHus ), JaéT MPUMEpPHOE pachpeeieHne y4eOHbIX 4acoB
N0 TEMAaTUYECKUM pasfenaM Kypca U  peKOMEeHAyeMylo (TpUMEpHYIO)
NOCNEAOBATEIBHOCTh  MX  HM3y4YeHHUS C  y4€TOM  MEXIOPEOMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKM Yy4eOHOTO TMpolecca, BO3PACTHBIX
0COOEHHOCTEHN 00yYarOIIUXCS.

[TporpamMma mo nHGpOPMATHKE OMPEeIIIeT KOIMIYSCTBEHHBIC U KaUeCTBEHHBIC
XapaKTePUCTUKU Y4eOHOTO MaTepHalia Jjsl KaXJI0To rojia U3yuyeHus, B TOM YUCIIE
JUISL COAEPKATEIbHOTO HATOJHEHHUs] PAa3HOro BHAA KOHTPOJS (TMPOMEXYTOUHOM
aTTecTaluu oOydaromuxcs, BCEPOCCUUCKUX IPOBEPOYHBIX pabor,
TOCyIapCTBEHHOW MTOTOBOM arTectamuu). [Iporpamma mo mHpOpMaTHKE SIBISIETCS
OCHOBOH JJII COCTaBJICHHS AaBTOPCKUX Y4YEOHBIX MPOrpaMM H Y4eOHHKOB,
MOYPOYHOTO MJIAHUPOBAHUS Kypca YUUTEIIEM.

HNudpopmartuka B cpenHeM oO1ieM 00pa30BaHUU OTPAXKAET:

CYyIIHOCTh HMH(POPMATHKH KAaK HAyYHOH AWCHMIUIUHBI, H3y4aromen
3aKOHOMEPHOCTH MPOTEKAHUS ¥ BO3MOXKHOCTH aBTOMATH3AIMK WHGOPMAITMOHHBIX
IPOIIECCOB B PA3IUYHBIX CUCTEMAX;

OCHOBHBIC  O0JacTH  TPUMEHEHUS  HMHPOPMATHUKH, TIPEKIE  BCETO
UH(GOPMAIIMOHHBIE TEXHOJIOTUH, YIIPABJICHUE U COLUANBHYIO chepy;

MEXIUCIUIUTMHAPHBIA ~ XapakTep HWHPOPMATHKH ¥ HWH(DOPMAIIMOHHON
JESITEIIBHOCTH.

Kypc nndopmatuku st ypoBHSI CpeaHEro o01ero oOpa3zoBaHUs SIBISETCS
3aBEpUIAIOIIMM 3TallOM HEMPEpPHIBHOW MOATOTOBKM OOydYaromuxcsi B 00dacTu
UHPOPMATUKA U WH(DOPMAIIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJOTHH, OMUpaeTcs
Ha coJiepkaHue Kypca MHQOPMATHKH YPOBHS OCHOBHOTO OOIIET0 O0Opa30BaHUS U
OMBIT  TIOCTOSIHHOTO  TIPUMEHEHHUs  WH(OPMAIMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHYECKOE OCMBICICHHE, MHTEPIPETalni0 U 0000IIeHHe
3TOTO OTBITA.



PesynpTarel  yrayOGnéHHOTO ypOBHS U3y4eHHA y4eOHOTO mpeameTa
«UudopmaTtuka» OpUEHTHPOBAHBI Ha TMOJYyYEHHE KOMIIETEHTHOCTEH s
nocyienytonein  npodeccHoHaTbHON NEeATeTbHOCTH KaK B paMKax JTaHHOU
IpeIMETHON 00J1aCTH, TaK U B CMEXKHBIX ¢ HeMl 00sacTsaX. OHU BKIIIOYAKOT B CEOs:

OBJIAJICHUE KIIOYEBBIMU IOHATUSMU U 3aKOHOMEPHOCTSMH, Ha KOTOPBIX
CTPOUTCSl JaHHas MpeaMeTHas 00JacTb, PACMO3HABAHME COOTBETCTBYIOUIMX WM
PU3HAKOB M B3aMMOCBSI3€H, CTOCOOHOCTH JEMOHCTPUPOBATH PA3TUUYHbBIE TTOXObI
K M3YYECHHMIO SIBJICHUM, XapaKTEPHbIX Ul U3y4aeMol IpeaMeTHONW 00J1acTH;

YMEHHE peularb TUIIOBbIE MPAKTUYECKUE U TEOPETHUYECKHE 3a/auH,
XapakTepHbIE ISl HCIIOJIB30BAHHUS METOJOB W HMHCTPYMEHTapUsl JaHHOU
peIMETHON 00J1aCTH;

HAJIMYUE TMPEACTABICHUN O JAHHON MpEeAMETHON 00JIaCTH Kak IEeIOCTHOU
TEOpUU (COBOKYITHOCTU TEOpHUIl), OCHOBHBIX CBS3SIX CO CMEXHBIMHU OO0JaCTIMHU
3HaHUM.

B pamkax yrayOn€HHOro ypoBHS M3y4deHHs] MH(OPMATUKH 00eCIIeUHBACTCS
IeJICHAIIpaBJICHHAsl MMOATOTOBKAa O0YYaloUMXcs K MPOAOJDKEHUIO 00pa3oBaHUs B
OopraHm3anusax  npodeccuoHalbHOTO  OOpa3oBaHHs MO  CHEIHAIBHOCTSM,
HEIOCPEAICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTMSMHM, TaKUM Kak
IporpaMMHasi MHXXEHepus, UHPOpMaIMOHHAas 0€30MacHOCTh, MH(OPMALIMOHHBIE
CUCTEMbl M TEXHOJOTMHM, MOOWJIBHBIE CHCTEMBl M CETH, OOJbIIME JaHHbIE U
MaIIMHHOE OOy4YeHHE, TPOMBIIUICHHBI WHTEPHET BeIleH, HWCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTMU OeCIHpOBOAHON CBSI3H, POOOTOTEXHUKA, KBAHTOBBIC
TEXHOJIOIMH, CUCTEMBI PACIPEAEIEHHOTO PEECTpPa, TEXHOJIOTMH BUPTYaJIbHON U
JIOTIOJIHEHHOM PEAIbHOCTEM.

OcHoBHast 1enb u3ydeHusi ydeOHoro mpeamera «Wudopmatuka» Ha
yrayOn€HHOM YpPOBHE cpenHero oOmiero oOpa3oBaHuss — oOecredeHue
JAJIbHENIIEr0 pa3BUTHUA HH(OPMALMOHHBIX KOMIIETEHIMH OO0YyYarollerocsi, €ro
TOTOBHOCTH K JKM3HHU B YCJIOBHSX Pa3BUBAIOIIETOCs MH(OPMALMOHHOIO O0IIeCTBa
Y BO3pACTAIONIEH KOHKYPEHLUMU Ha pPBIHKE TpyAa. B CBS3M C 3TUM H3ydEHHE
uHpopmatuku B 10—11 xnaccax 10mKHO 00€CTIEUUTH:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUS, OCHOBAHHOTO HA MOHUMAHUHU POJH
UHPOPMATUKH, HWHPOPMALMOHHBIX W KOMMYHMKAI[MOHHBIX TEXHOJIOTMH B
COBPEMEHHOM OO0I1IECTBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMUYECKOTO MBIIIICHUS;

c(OpMUPOBAHHOCTh yMEHHM pa3nuyaTh (aKTbl U OLIEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJbI, BUAETh HMX CBS3b C KPUTEPUSIMH OLICHUBAHUSA W CBSA3b
KPUTEPUEB C ONPEAETEHHON CUCTEMON LIEHHOCTEHN, MPOBEPSTH HA JOCTOBEPHOCTD U
000011aTh HH(pOPMAITHIO;



c(hOPpMUPOBAHHOCTh  TPEJACTABICHUA O BIUSHAM  HWH(POPMAIIMOHHBIX
TEXHOJIOTM Ha JKU3Hb UYEJOBEKa B OONIECTBE, IMOHWMAHHE COIMAJILHOTO,
SKOHOMHUYECKOT0, MOJUTUYECKOT0, KYJIbTYPHOI'O, IOPHUAUYECKOTO, MPHUPOJHOTO,
OPrOHOMHYECKOT0,  MEIUIMUHCKOTO M (PU3UOJOTMYECKOTO  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTUH;

MPUHSATUE TPABOBBIX U dTUYECKHUX ACTICKTOB MH(POPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAHWUE OTBETCTBEHHOCTH JIKOJICH, BOBJIICUEHHBIX B CO3/IAHUE U UCIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, paClpoCTpaHEeHrEe HH(OpMAIUY;

CO3JJaHUE YCJIOBHMM Ui pa3BUTHUS HABBIKOB Y4YEOHOM, MPOEKTHOM, HAy4YHO-
MCCJIEIOBATENLCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHMBAIIMM OOYYaIOIIUXCS K
CaMOpPa3BUTHIO.

B conepxxannm yuebnoro mpeamera «MHpOpMaTHKa) BBIIETSIOTCS YETHIPE
TEMATUYECKHUX pa3iea.

Pazpgen «lludpoBass rpaMOTHOCTB» TOCBAILIEH BONPOCAM YCTPOMCTBA
KOMITBIOTEPOB W JIPYTUX DJIEMEHTOB IM(POBOTO  OKPYKEHHS, BKIIOYAs
KOMITHIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEACTB OTMEPAIMOHHOMN CUCTEMBI, paboTe B
cetu VIHTEpHET ¥ WCHONB30BAHUIO HWHTEPHET-CEPBUCOB, WHOOPMAITMOHHON
0€30MacHOCTH.

Paznen «Teopernueckue oCHOBbI HHGOPMATHUKH» BKJIOYAET B CeOs
MOHATUUHBIA anmapar WHPOPMATUKH, BOMPOCHI KOJAUPOBAHUS HH(POPMAIIHH,
u3MepeHnuss MHGOPMAITMOHHOTO O00BhEMA JaHHBIX, OCHOBBI aIreOphl JIOTUKU U
KOMITBIOTEPHOTO MOJIEJIMPOBAHHS.

Paznen «AaroputMbl M NPOrpaMMHPOBAHHE)» HANPABICH Ha pPA3BUTHE
QITOPUTMHUYECKOTO MBILIUICHHS, pa3pabOTKy aJITOPUTMOB U OLIEHKY UX CJI0KHOCTH,
dbopMHUpOBaHUE HABBHIKOB PEANHM3alldyd MPOTPaMM Ha S3bIKaX MPOTPAMMUPOBAHUS
BBICOKOTO YPOBHS.

Pazgen  «AudopManuMoOHHbIE  TEXHOJOTMM»  TIOCBAIIEH  BOIPOCAM
npuUMeHEHUsT MHGOPMAIIMOHHBIX TEXHOJIOTHUM, pPEaM30BAHHBIX B MPHUKIATHBIX
MPOTrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBHCAX, B TOM YHCIE B 33Ja4ax aHaIn3a
JAHHBIX, WCTOJB30BaHUIO 0a3 MaHHBIX W DJIEKTPOHHBIX TAOMWIl I PEIICHUS
MPUKIIAJIHBIX 3a]1a4.

B npuenénHom panee conepkanun yueOHoro mpeamera «MHpopmaruka
KYPCHBOM  BBIJICJICHBl  JIONOJHUTEIBHBIE TEMBbI, KOTOpPbIE HE BXOIAT B
00s13aTeNBHYIO TTporpaMmMy OOy4YeHHS, HO MOTYT OBITh TIPEIJIOKEHBI JJIS1 U3YUCHUS
OTJIETTLHBIM MOTHUBUPOBAHHBIM U CITOCOOHBIM O0YJarOIITIMCSI.

YrnyOnéHHbld  ypOBEHb HW3Y4Y€HUsST HMHPOPMATUKU PEKOMEHIYyeTCs MJis
TEXHOJIOTUYECKOTO0  MpOQuisi, OPUEHTUPOBAHHOTO HAa  HUHXKEHEPHYIO U
UHOOPMAIMOHHYIO cdepbl AEATEAbHOCTU. YTIIyOJNEHHBIH YpOBEHb H3yUEHUS
UHPOPMATUKHA O0ECIIEUYNBAET: MOJATOTOBKY OOYYAIOIIMUXCSl, OPUEHTUPOBAHHBIX Ha



CIENUATBLHOCTH B 00JIacTU HWH(POPMAIMOHHBIX TEXHOJOTHH W WHXEHEPHBIC
CIIELIMANIbHOCTH, y4YacTHE€ B MPOEKTHOW W MCCIEAOBATEIbCKON JEATEeIbHOCTH,
CBSI3aHHOM C COBPEMCHHBIMH HAIpaBICHUSMU OTpaci HHQPOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUM, MOATOTOBKY K YYaCTHIO B OJMMIIHAJaX U cAayde
EauHoro rocy1apcTBEHHOTO SK3aMeHa 1o UHPOpPMaTHKe.

[TocnemoBaTenbHOCTh WM3Y4YEHHUS TEM B Tpelnesiax OJHOTO Toja OO0ydeHus
MOXET OBITh HM3MEHEHa MO YCMOTPEHHIO YYHUTENS TPH MOATOTOBKE padoueit
POrpamMMbl U MMOYPOUYHOTO IJIAHUPOBAHUSI.

OO11ee YKMCiIo YacoB, PEKOMEHIOBAHHBIX JJIsi U3y4YeHHs] HHPOopMaTUKu — 272
yaca: B 10 kiacce — 136 yacoB (4 yaca B Hefiento), B 11 kinacce — 136 gacoB (4 yaca
B HEJEIIO).



COJAEPKXAHUE OBYUYEHUA
10 KITACC

Hu¢posass rpaMOTHOCTH

TpeOoBaHus TEXHUKM O€30MACHOCTM M TUTMEHbl Tpu paboTe C
KOMITbIOTEPAMH U IPYTUMU KOMIIOHEHTAMU HHU(PPOBOTO OKPY>KEHUS.

[TpuHIUIBE pabOTHl KOMIBIOTEPOB U KOMIBIOTEPHBIX CHUCTEM. APXUTEKTypa
don Helimana. ABTOMAaTHYECKOE BBIMOJHEHUE MPOTPAMMBI  TIPOIIECCOPOM.
OmnepatuBHas, TOCTOSHHAasT M JOJroBpeMeHHas mnamsaTh. OOMEH JaHHBIMU C
noMouipko muH. KoHTposepsl BHEMHUX YCTpoHcTB. [IpsimMoil 1ocTyn k mamsTy.

OCHOBHBIE ~ TEHACHUMHU  PA3BUTHUS KOMIIBIOTEPHBIX  TEXHOJIOTHM.
[TapannensHbie BBIYHCIICHUS. MHoronpoueccopHbIe CUCTEMBI.
CynepkoMmbiotepsl. Pacnpenenénnbpie BBIUNMCIUTENbHBIE CUCTEMBI U 00paboTKa
OoNbIIMX JaHHBIX. MoOOWIbHBIE IM(PPOBBIE YCTPOWCTBA M HUX pOJb B
KOMMYHUKAIUSX. BceTrpoennsie KOMIIBIOTEPBL. MHUKPOKOHTPOJIJIEPHI.
PoGotusupoBanHbie MPOU3BOACTBA.

[TporpamMmmMHoe obecriedeHre KOMIbIOTEPOB U KOMITBIOTEPHBIX CUCTEM. Bub
IpOrpaMMHOr0 obOecreueHus: U Ux HazHaueHue. OCOOEHHOCTH MPOTrPaMMHOIO
obOecrieueHns MOOWJIBHBIX ycTpoicTB. llapainenbHoe mOporpaMMHpOBaHUE.
CucremHoe mnporpamMmHoe obOecrnieueHue. OnepaloOHHbIE CHUCTEMBI. Y THUJIUTHI.
HpaitBepsl  ycrpouictB. HWHCTaimmsiumss W JIEMHCTAIUIALMA — [POTPAMMHOTO
oOecrieyeHus.

daiinossie cuctembl. [IpUHIMIBI pa3MeleHuss U UMEHOBaHMs (DalIoB B
nosiroBpeMeHHoi namsty. [llabmons! qy1s onuvcanust rpynmn Qaityios.

[Iporpammuoe obecneuenue. JlnneH3npoBanue NporpaMmMHOro ooecrneyeHus
u uudpoBeix pecypcoB. I[IpompuerapHoe u CBOOOJHOE MPOTPaMMHOE
obecrnieuenne. Kommepueckoe 1 HEKOMMEpUECKOE MCMOIb30BAaHUE MPOTPaAaMMHOTO
obOecrieueHuss W 1UUGPOBBIX pecypcoB. (OTBETCTBEHHOCTb, YCTaHABIMBaeMas
3akoHoAaTenbCcTBOM Poccuiickoit denepanuu 3a HENPABOMEPHOE HCMOJb30BAHUE
IpOrpaMMHOro odecredeHus: U HUGPOBBIX PECYPCOB.

[IpyHLIMIBI TOCTPOEHUS U aNMapaTHbIE KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH.
Ceresble poTokoisl. Cetb MHTEpHET. Anpecanus B cetu MHTepHET. [IpoTOKOIBI
crexka TCP/IP. Cucrema 1OMEHHBIX UMEH.

Pa3znenenne IP-cetm Ha mojaceTH ¢ MOMOIIBIO Macok Ioncerei. CereBoe
aaMuHUCTpUpoBaHue. [loilydyeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuusi CBA3M € y3JIoM cetd. OnpeneneHue MapuipyTa JABUKEHUS
IIAKETOB.

Bunet  pestenbHocth B cetw  Murepner. CepBuchl  MHTepHerTa.
['eonHopMalimoHHbIE CUCTEMBI. |'€0I0KAIIMOHHBIE CEPBUCHI PEATbHOTO BPEMEHU



(Hampumep, JOKauus MOOUJIBHBIX TeNnedOHOB, OINpeAeNieHHe 3arpy>KeHHOCTU
aBTOMAarucTpaseil), HHTEpPHET-TOPToBIIsA, OpOHUPOBAHUE OUIIETOB U TOCTHHHIL.

['ocynapcTBeHHbIE 3JEKTPOHHBIE CEpBHUCHI U ycinyru. ColuanbHbIE CETH —
opraHu3anys KOJUIEKTUBHOTO B3aMMOJCHCTBUS M oOMeHa naHHbIMU. CereBoi
ATUKET: MpaBuWiia TMOBeleHUs B Kubeprpoctpanctse. [IpobiiemMa mnoaiMHHOCTH
nosyueHHoU nHpopmanuu. OTKpBITEIE 00pa30BaTENbHBIE PECYPCHI.

TexHOTeHHbIE W HKOHOMHUYECKHE YIPO3bl, CBA3aHHBIE C MCIOJIb30BAHHEM
MH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTH. OO01ue npoOieMbl 3alIUThI
uHdpopmaiuu 1 uHbopmanmoHHo  Oe3zomacHoctH. CpeacTBa  3alIUTHI
uH(pOpMaIUU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATHU3UPOBAHHBIX
uHpOpMalMOHHBIX  cucTeMmax. [IpaBoBoe obOecrneueHue HUHOOPMALMOHHON
0€30IaCHOCTH.

[IpenoTBpamnieHue  HECAHKIIMOHMPOBAHHOIO  JOCTyNma K  JIMYHOM
KOH(HIEeHIIMATbHON MHPOpMaLUU, XpaHAILIEHCS HA MEPCOHAIBHOM KOMIIBIOTEPE,
MOOUJIBHBIX yCTpoiicTBax. BpemoHocHoe mporpaMMHoOe oOecredeHrne U CrocoObl
O0opsObI ¢ HUM. AHTUBUPYCHBIE Mporpammbl. OpraHu3anus JUYHOTO apXuBa
uHpopmaruu. Pezepsaoe konupoanue. [laponpHas 3amura apxusa.

[udposanne nanHpix. CUMMETpUUYHBIE U HECUMMETPHUUYHBIE IUQPHI.
[Iudper npoctoit 3amensl. IHudp Lesapsa. Iludp Buxkenepa. Anroputm
mmm@poBanus RSA.

TeopeTuyeckne 0CHOBbI MH(POPMATHKHU

Uudopmanusi, nanusie U 3HaHus. MHpopmanmoHHbie mpoueccsl B MPUPO/IE,
TEXHUKE U OOIIIECTBE.

HemnpepblBHbIE M JTUCKPETHBIE BEJIMYMHBI M CUTHaIbl. HeoO0xoamMocTh
JUCKpeTH3aluu MHGOpMaIluu, NpeIHA3HAYEHHOW [UIsi XpaHEHUs, Nepeaadyu u
00paboTKu B U(POBBIX CUCTEMAX.

JIBomuHoe KoaupoBaHue. PaBHOMEpHblE U  HEpPaBHOMEPHbBIE  KOJBI.
JlexoaupoBaHue COOOIIEHM, 3alIMCAHHBIX C MOMOIIBIO HEPABHOMEPHBIX KOOB.
Ycnosue @ano. I[locTpoeHne ONHO3HAYHO JEKOAUPYEMBIX KOJAOB C MOMOUIBIO
nepeBa. Exununbl nuamepenust konudectsa nHpopmanmu. AnpaBUTHBIA MOAXO K
OLICHKE KOJIM4eCTBa HH(OpMaLIUU.

Cucrembl cuucinenus. Pa3pépHyTasi 3amuch UENbIX M APOOHBIX YHCEN B
NO3ULIMOHHON cucteMe cuucieHus. CBOWMCTBa MO3UIIMOHHOM 3alUCH  YHKCha:
KOJIMYECTBO IU(P B 3alKCH, TPU3HAK JEIUMOCTH YHCIa HA OCHOBAHUE CHUCTEMBI
CUHCIICHUS. AITOPUTM IIEPEBOAA LEJIOr0 YUCia U3 P-nyHOM CUCTEMBI CUMCIICHHUS B
NECATUYHYI0. AJITOPUTM MepeBOja KOHEYHOM P-uuHOM npoOu B JAECATHUUHYIO.
ANTOPUTM TMEpeBoja IEJIOr0 Yucia U3 JECATUYHOM CHCTeMbl cuucieHust B P-
nynyto. IlepeBon KoHeuHOW necsaTUYHOM Jpodbu B P-nunyr. [[BouuHas,
BOCbMEpUYHAs W MIECTHAALIATEPUYHAS CUCTEMbI CUMCIICHUS, CBSA3b MEXKAY HHUMHU.



ApudmMernueckre omnepanud B TO3UIIMOHHBIX CHUCTEMax CYHCICHUS. |poWdHas
YPaBHOBEILIEHHAs CUCTEMA CUUCIIEHUS. [IBONYHO-IECITUYHAS CUCTEMA CUUCIICHUS.

KomupoBanune TtekcroB. KomupoBka ASCII. OpnoOaiiTHBIE KOIWPOBKHU.
Cragmapt UNICODE. Komupoka UTF-8. Omnpenenennie uHPpOpMAITMOHHOTO
00BbEéMa TEKCTOBBIX COOOIIIEHU.

KoaupoBanne  uzoOpaxkenuit. OueHka  HUHPOpPMAIMOHHOTO  00BEMa
rpaUUeCKUX TaHHBIX MPHU 3aTaHHBIX Pa3peIICHNUHN U TIIyOMHE KOJAUPOBAHUS 1IBETA.
[IBeToBbie Momenu. BekTopHoe komupoBanHue. Dopmathbl Tpaduyeckux (aiios.
Tpéxmepnas rpaduka. GpakranpHas rpaduxa.

KoaupoBanue 3Byka. OnieHka HHGOPMAIIMOHHOTO 00bEMa 3BYKOBBIX JaHHBIX
IIPU 33JaHHBIX YaCTOTE NUCKPETU3ALNN U PA3PSAHOCTH KOAUPOBAHUS.

Anrebpa noruku. [loHsiTue BBICKa3biBaHUSA. BbICKasbiBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOpBI Cy111€CTBOBAHMS U BCEOOLTHOCTH.

Jlornyeckue omnepanuu. TaOaUIbl MCTUHHOCTH. JlOorMueckue BBIPAKEHUS.
Jlornueckne Tto)aecTtBa. Jl0Ka3aTenbCTBO JIOTMYECKUX TOXKIAECTB C IMOMOIIBIO
TaOJIUI] ICTUHHOCTH. Jlornueckue onepanuy 1 onepamnuy Haj MHOKECTBAMH.

3aKoHbl anredpbl JIOTUKH. ODKBHUBAJEHTHBIE MPEOOPa30BaHUS JIOTUYECKUX
BbIpakeHUi. Jlornuecknue ypaBHEHHS U CUCTEMbI YPABHEHHUIA.

Jlornyeckue (GyHKUMUUA. 3aBUCUMOCTb KOJMYECTBA BO3MOXHBIX JIOTMYECKHX
GyHKIMI OT KoJindecTBa apryMeHToB. [1oyHbIe cucTeMbl TOTHYECKUX (DYyHKIUH.

Kanonnueckne  gopmbl  sormueckux — BolpakeHuil.  CoBepIICHHbBIE
JTU3bIOHKTUBHBIE M KOHBIOHKTUBHBIE HOpPMalibHbIE (DOPMBI, AITOPUTMBI HX
MOCTPOEHUS MO TAOIUIE UCTUHHOCTH.

Jlornueckue »35€eMEHTBI B cocTaBe Kommbiorepa. Tpurrep. Cymmatop.
MHoropa3zpsaasbeii cymmarop. IlocTpoeHue cxem Ha JOTHYECKUX DJJIEMEHTax II0
3aJJTaHHOMY JIOTMYECKOMY BBIPQKEHHUIO. 3alUCh JIOTUYECKOTO BBIPAKEHUS IO
JIOTUYECKOM CXEME.

[IpencraBiieHre LENbIX YHMCEN B MNaMATH KoMIbioTepa. OTpaHUYEHHOCTH
JVara3oHa 4YuCela NpPU OrPaHWYECHHHM KOJNIM4YecTBa paspAnos. llepenosHenue
paspsimHOU ceTku. be33HakoBbIe M 3HAKOBBIC JaHHBIC. 3HAKOBBIN OWT. J|BOWYHBIIA
JOTIOJIHUTENBHBIN KOJ OTPULIATEIHHBIX YUCET.

[loGuToBbIE JoTHYecKkue omnepanuu. Jlorudeckuit, apupMeTUUECKUNA W
nukinyeckuit  caBurd. ludpoBanne ¢ mnoMouipl0 MNOOUMTOBOM  omepanuu
«uckimovarouee MJIN».

[IpencraBneHre BEUIECTBEHHBIX YMCEI B NaMATH KOMIIbIOTEpa. 3Hadalas
4acTh W MOPSAJOK uucia. Jlnana3oH 3HaA4eHWI BellecTBEHHbIX yucen. [Ipobnembl
XpPAHEHUsI BEIIECTBEHHBIX 4YHCEJ, CBS3aHHBIE C OIPAHUYEHUEM KOJUYECTBA
pa3psaoB. BrimonmHeHuwe onepanuid C BEMIECTBEHHBIMM YHCIAMH, HAKOIUICHHE
OIMHUOOK TIPY BBIUYUCIICHUSX.



AJITOPUTMBI U TPOrPaAMMHPOBaHUE

Omnpenenenre BO3MOXKHBIX Pe3yJbTaTOB padOThl MPOCTEHIIMX aJTOPUTMOB
YOPABJIECHHUS HCIOIHUTEISIMU M BBIYMCIHUTEIBHBIX aldroputmoB. OrmpeaeneHue
UCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET AaTh TPEOyeMbIl pe3yJIbTarT.

Oranbl penieHUs 3a4ad Ha KoMIbroTepe. MHCTpyMeHTanpHbBIE CpeacTBa:
TPAHCHATOP, OTIAMUUK, MpodunupoBuK. KoMmmunsuus u uUHTEpHpeTanus
nporpamm. BupTyanbHble MallIMHBbL.

WuTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpoBOUHBIX Tabiuiu. Otnamoussii BbiBoA. IlomaroBoe
BBIIIOJIHEHHE ITporpamMMebl. Touku octa”oBa. [IpocMOTp 3HaueHUl IEPEMEHHBIX.

SA3pik  mporpammupoBanust (Python, Java, C++, C#). Tunbl ngaHHBIX:
LEJIOYUCIIEHHbIE, BEIECTBEHHbIC, CHUMBOJIBHBIE, JIOTHUECKHE. BeTBieHus.
Cnoxubele ycnoBus. Iluxkner ¢ ycimoBueM. [lukiael 1O IEepeMEHHOM.
B3anMo3aMeHsA€MOCTh  PAa3NM4YHBIX  BHUJAOB  LUKIOB. VHBapuaHT  LMKIIA.
CocraBneHue 1UKIAa C HUCIOJb30BAHUEM 3apaHEe ONpPENEIEHHOTO WHBAPUAHTA
LUKJIA.

JlokyMeHTUpOBaHuE IIPOrpaMM. Hcnonp3oBanne KOMMEHTapUEB.
IToaroToBka onucaHus IPOrpaMMbl U MHCTPYKLUH IS ITOJIB30BATEISL.

Anroput™Mbl 00paOOTKH HATypaJIbHbIX YMCEJ, 3allMCAHHBIX B MO3ULMOHHBIX
CHUCTEMaX CUHMCJICHHA: pa30MEeHHe 3amuch 4YHhClia Ha OTICNbHbIE LUPHI,
HaXO0XJEHWE CYMMbl M TIpOU3BEACHUA UU(pP, HAXOKIACHHE MaKCUMaJIbHOU
(MUHUMAaTBHON) UG PHI.

HaxosxaeHue Bcex NMPOCTBIX YUCEN B 3aJaHHOM JuarasoHe. [IpencraBinenue
yucia B BUJE€ HA0Opa MPOCTBIX COMHOKUTENEH. ANrOpUTM OBICTPOTO BO3BEACHUS
B CTEIICHb.

O0paboTka JaHHBIX, XpaHAIUXCS B Qaitnax. TekcToBbIe U ABOMYHBIC (DAKIIBI.
daiinoBeie TIepeMeHHbIC ((aiimoBbie ykazarenu). Urenue u3 daiina. 3anuch B
Gaii.

Pazouenue 3amaun Ha noazanaun. [loamporpammel (mporeAypsl U YHKIIAHN).
Pexypcus. PexypcuBHbie 00bekThl ((Ppakransl). PexypcuBHBIE Npolenypbl H
¢ynkun. Mcnonb3oBanue cTeka AJisi OpraHU3allii PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CcTaHAAPTHOW OMOJMOTEKM S3bIKa IPOTrPAMMUPOBAHMSL.
[Tonkimtouenne  OMONMOTEK  MOANPOTrPaMM  CTOPOHHUX  MPOU3BOJUTENIEH.
Moy nbHBIM NPUHIUIT TOCTPOECHUS ITPOTPAMM.

Yucnennsle MeTonpl. TouHoe U NpPUOMMHKEHHOE pEUICHHs 3aJayu.
YucneHHble METObl PELLICHUS] YPaBHEHUI: METO/ nepedopa, METOA MOJIOBUHHOTO
nenenus. [Ipubnux€HHOE BBIUMCICHHE JUIMH KPUBBIX. BhIumciieHue mIiomaaei
Guryp ¢ NOMOLIBI0 YHMCIEHHBIX METOJOB (METOJ HPSIMOYTOJIBHUKOB, METOJ



Tpaneuunii). Ilonck wmakcumyma (MUHUMYMa) (YHKIMM OJHON TEPEMEHHOM
METOZOM IIOJIOBUHHOTO JIE€JICHUS.

OOpaboTka CHMBOJBHBIX JIaHHBIX. BcTpoeHHbIE  (QYHKIIUM  SA3BIKA
IPOrpaMMUPOBAaHUS sl 0OpaOOTKH CUMBOJIBHBIX CTPOK. AJTOPUTMBI 00paOOTKU
CHMBOJIBHBIX CTPOK: MOJCYET KOJMYECTBA IIOSBICHUN CHMBOJA B CTPOKE,
pa30HeHre CTPOKM Ha CJIOBa IO MNPOOENbHBIM CHUMBOJIaM, MOHMCK MOJCTPOKH
BHYTPU JAaHHOW CTPOKHM, 3aM€Ha HAWJCHHOW IMOJCTPOKM HAa JPYTYHO CTPOKY.
['enepanust Bcex CIOB B HEKOTOpPOM andaBuTe, YAOBIECTBOPSIONUIMX 3aJaHHBIM
orpannyeHusM. [IpeoGpazoBanue yncia B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBbl W TIOCIIENOBATENBHOCTU 4YHCEN. Bbluucienne 0000mIEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MACCHBA WMJIM YUCIIOBOW MOCIEA0BATEILHOCTH (CyMMBI,
IPOU3BENIECHHUS, CPEAHEro apupMETHUYECKOro, MUHUMAIBHOTO U MaKCHUMaJbHOTO
AJIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOUIMX 33JlaHHOMY YCIOBHIO).
JIvHEeNHbIN MOUCK 3aJaHHOTO 3HAYEHUS B MACCUBE.

CoptHpoBKa 0OJHOMEpPHOro MaccuBa. [IpocTbie METOIBI COPTUPOBKU (METOL
my3bIpbKa, METOJ BBIOOpa, COpTHpPOBKA BCcTaBKaMu). COPTHPOBKA CIHUSHHUEM.
brictpas coptupoBka maccuBa (amroputm QuickSort). /IBomuHbIi TOHMCK B
OTCOPTHUPOBAHHOM MAaCCHBE.

JIBymMepHbIe MacCuUBBl (MaTpullbl). AJTOPUTMBI OOpPaOOTKH JIBYMEPHBIX
MAaCCHUBOB: 3aII0JHEHHE JBYMEPHOI'O YMCIOBOTO MACCUBA IO 33a1aHHBIM ITPABHIIAM,
MOUCK 3JIEMEHTa B JIBYMEPHOM MACCHBE, BHIUYMCIEHUE MaKCUMyMma (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOIO MAacCCHBa, IEPECTAaHOBKA CTPOK U CTOJIOILIOB
JBYMEPHOT'O MacCHBa.

HNudopmManuoHHbIE TEXHOJIOTUHT

TexkcroBeiii mporneccop. PenmaktupoBanume u ¢opmarupoBanue. [IpoBepka
opdorpadun u rpammaruku. CpeacTBa MOHMCKa M aBTO3aMEHbl B TEKCTOBOM
nponeccope.  Mcnons3oBanue  cruieil.  CTpyKTypUpPOBaHHBIE  TEKCTOBBIC
nokymeHThl. CHocku, ornaBieHue. KomiekTuBHas paboTra € JOKYMEHTaMH.
HNHCTpyMEHTBI PEelieH3UPOBaHUSI B TEKCTOBBIX Mporeccopax. O6mayHble CEpBUCH.
JlenoBast mepenucka. Pedepar. [lpaBunma 1uUTHpOBAaHUS HMCTOYHUKOB W
opopmiienus Oubmmorpaduueckux ccbuiok. OdopmiieHHe CHUCKa JUTEPaTyphI.
3HAaKOMCTBO C KOMIIBIOTEPHOM BEPCTKOM TEeKCTa. TeXHUUYECKHE Cpe/icTBAa BBOJA
TekcTa. Cnenuanu3upoBaHHBIE CPEACTBA PEAAKTHPOBAHUS MATEMaTUYECKHUX
TEKCTOB.

AHanmu3 naHHbIX. OCHOBHBIE 3a/laud aHajdu3a JAaHHBIX: MPOTHO3HPOBAHHUE,
Kiaccudukanums, Kiactepusanus, aHanu3 OoTkiIoHeHuU. [locnmenoBaTenbHOCTD
pelieHus 3aja4 aHajiu3a JAaHHBIX: cOOp MEPBUYHBIX JIAHHBIX, OUUCTKA M OLEHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOCHUE MOJEINH, MPeoOpa3oBaHUE JAHHBIX,
BU3YyaJIM3allksl JaHHBIX, HHTEpIpeTauusl pe3yjapTaToB. [IporpammHble cpeacTBa u



WHTEPHET-CEPBUCHI 11 00paOOTKM W TIPEACTABJICHUSI TaHHBIX. bosbiue naHHbIe.
Marmmanoe o0ydenue. IHTeIeK Ty alIbHbIN aHAIN3 JaHHBIX.

AHanmM3 MaHHBIX C MOMOIIBIO AJIEKTPOHHBIX TaONuUIl. BhIuucieHne cymwbl,
cpeaHero apuMeTHIeCKOro, HauOOoIbIIETO (HAMMEHBIIIET0) 3HAYCHUS UaIia30Ha.
Brruucnenne koadduimenta Koppenasiuu IBYX PsIOB JaHHBIX. llocTpoeHue
CTOJIOYATHIX, JWHEHYATBIX H KpPYroBbIXx mguarpamm. IlocTtpoenne rpadukoB
¢yuxmii. [TogOop nuHUM TpeH A, pelieHne 3a/1a4 MPOTHO3UPOBAHUSI.

Uucnennoe perieHue ypaBHEHMH C TIOMOIIBI0 Toja0opa mapamerpa.
OnTtuMuzanmsl Kak MOMCK HAWJIy4yllIero penieHus B 3aJJaHHbIX yclioBusx. LleneBas
byukius, orpaHudeHus. JlokanbHbIE W TJ00QIBHBIA MHUHHMYMBI I11€JI€BOU
bynkuuu. Pemenne 3amay onTUMHU3aIMN ¢ TTIOMOIIBIO 3JIEKTPOHHBIX TAOJIHII.

11 KJTACC

Teopernueckne 0CHOBbI HH(POPMATHKHU

Teopernueckue MOAXOJbI K OLIEHKE KoJu4yecTBa HH(opManuu. 3aKkoH
annutuBHOCTU HH(opMmanuu. Popmyna Xapriau. MHpopmanus U BEpOATHOCTb.
®opwmyna lllennona.

Anroputmbl cxatusi naHHbIX. Ajroputm RLE. Anroputm Xaddmana.
Anroputm LZW. AJropuTMBI CKaTUS JAaHHBIX C MOTEPSAMH. Y MEHBIICHUE
rIIyOuHBI KoupoBaHus 1iBeTa. OCHOBHBIEC ujaeu aroputmMoB cxatus JPEG, MP3.

CkopocTh mepenayu JAaHHBIX. 3aBUCHUMOCTb BPEMEHHM IME€pelayd OT
nH()OPMAITMOHHOTO O00BEMA JAHHBIX M XapaKTePUCTUK KaHaja CBS3U. [IpudmHbI
BO3HMKHOBEHHUS OIMMOOK TpW mepenade AaHHBIX. Kompl, MO3BOJISIONINAE
0oOHapy>XMBaTh W HCIPABIATH OMIMOKH, BO3HUKAIOIIME MPHU Tepenaye JaHHBIX.
Paccrosinue Xsmmunra. Koguposanue ¢ nopropenriem 6utos. Koasl XaMMuHra.

Cuctembl. KoMmoHeHTHl cuctembl W UX B3aumozeiicTBue. CUCTEMHbIN
s dexT. Yrnpapnenue kak nHGOpMAITMOHHBIN TIpotiecc. OOpaTHast CBA3b.

Monenu u monenupoBanue. llens monenupoBanus. COOTBETCTBUE MOJEIU
MOJICIUPYEMOMY OOBEKTY WJIM Mpoleccy, Lenu MoaenupoBanus. Gopmanuzanus
MIPUKJIAIHBIX 3a]1a4.

[IpencraBnenne pe3yabTaTOB MOJICIUPOBAHUS B BUIE, YIOOHOM st
BOCIIPUATHS YeoBeKoM. ' paduueckoe npeacTaBiaecHUE JaHHBIX (CXEMBbI, TaOTHUIIbI,
rpaduKm).

I'padbl. OcHoBHBIE noHATHS. Buasl rpadgos. Onucanue rpadoB ¢ MoMONIbIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHI], CIHCKOB CMEXHOCTU. PemeHune
AITOPUTMUYECKUX 3aJad, CBSI3aHHBIX ¢ aHaimm3oM rpadoB (IOCTpOCHUE
ONTUMANBHOTO TYTH MEXKAYy BepmMmHaMu Tpada, OompeaeeHne KOJINYeCTBa
pa3NMYHBIX IyT€d MEXIAy BEpPIIMHAMU OPUEHTUPOBAHHOTO AIHUKINYECKOTO

rpada).



HepeBns. bunaproe nepeBo. JlepeBbs moumcka. CrocoOsl 00xoma mepena.
[IpencraBienne apudMeTHUECKUX BBIpAXKEHUN B BUJAE AepeBa. J{ucKpeTHbIe UTphI
JIBYX UTPOKOB C MoJiHOM uHpopmanueit. [loctpoenne nepesa mepedopa BapuaHTOB,
ONMCAHUE CTPATETUU UTPhI B TAOIUYHOU (popme. BBIMTpHINIHbIE U TPOUTPHIIITHBIE
MO3UILMU. BBIUTPBILIHBIE CTPATETUU.

CpeacTBa MCKYCCTBEHHOr0 HMHTEIIEKTa. CepBUCHI MAIIMHHOIO MEpeBOJa U
pacnio3HaBaHusl YCTHOU pedu. KOrHUTHBHBIE CepBUCHL. MaeHTHdUKanus u mouck
U300paKEeHUH, pacro3HaBaHKe JUL. Camoo0Oyyaroiuecs CHUCTEMBL.
M cKyCCTBEHHBI MHTEIJIEKT B KOMIBIOTEPHBIX HMrpax. VCmosib30BaHHE METOJIOB
MCKYCCTBEHHOI'O MHTEJIEKTa B oOyyaromux cucremax. Vcmnosiap3oBaHue METO/I0B
UCKYCCTBEHHOT'O MHTEJIEKTa B poboTtoTexHuke. Untepuer Bemei. [lepcnekTuns
Pa3BUTHS KOMIIBIOTEPHBIX UHTEILIEKTYAJIBHBIX cucTeM. HelpoHHbIE CeTH.

AJITOPUTMBI H IPOTPAMMHMPOBaHHE

Qopmann3anuss  NOHATHS — anroputma.  MammHa  TeropuHra  Kak
yYHUBEpCcaJIbHas MOZENb BeruucieHun. Tesuc Yépua—TwropuHra.

OreHka CIOXHOCTU BblUMCICHHU. Bpems paboTel 1 00bEM HCHOIB3yeMON
naMATH, WX 33aBUCUMOCTb OT pa3Mepa HCXOJHbIX JaHHbIX. OleHka
ACUMIITOTUYECKON CIIO)KHOCTU aJITOPUTMOB. AJITOPUTMBI  MOJIMHOMHUAIBHOU
cinoxkHoctd. IlepeGopuble anroputmbl. [IpuMepbl pa3iaMUHBIX AJITOPUTMOB
pemeHns OHOM 3a/1a4i, KOTOPbIE UMEIOT PA3INYHYIO CI0KHOCTbD.

[Iouck mpOCTBIX 4YMCEN B 3aJaHHOM JHANa3oHE C IIOMOLIBIO AJITOPUTMA
«peuieTo DparocheHar.

MHoropa3spsiiHbie 1efble Yncia, 3a1a4u JIIMHHOW apu(dMEeTHKH.

CnoBapu  (accolmaTMBHBIE MACCHBBI, OTOOpakeHUs).  XIII-TaOJHUIIbI.
[Toctpoenue andaBUTHO-4ACTOTHOTO CIOBAPS AJIS 33JaHHOTO TEKCTa.

Crexu. AHamu3 NPaBWIBHOCTH CKOOOYHOTO BBIpaXXECHUS. BpluncieHue
apu(PMETUYECKOTO BBIPAKEHMUSI, 3aITUCAHHOTO B TOCTPUKCHOMN (hopMme.

Ouepenu. Mcnonb3oBanue ouepeau 1jisi BDEMEHHOTO XPaHEHUS JaHHBIX.

Anroput™bel Ha rpadax. [locTpoeHrne MHHMMAaTbHOTO OCTOBHOTO J€peBa
B3BEIIEHHOTO CBSI3HOTO HEOpHUEHTHpoBaHHOrO rpada. KommyecTBO paszauyuHbIX
nyTeld MeXAy BEepIIMHAMU OPUEHTHUPOBAHHOTO AIMKIMYECKOro rpada. Aaroputm
JlenkcTphl.

HepeBbs. Peanuzanus nepeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYP. /IBOMUYHBIE
(Ounapubie) aepeBbs. llocTpoeHue aepeBa s 3aaHHOTO aApPUPMETHUECKOTO
BbIpaxeHUs. PekypcuBHbIe anropuTMmbl 00xoaa aepeBa. Mcnonp3oBaHue creka u
ouepeau aist 00xona aepesa.

JnHamMuyeckoe NOPOrpaMMHpPOBAHME KaK METOJ pEUIeHus 3aJad ¢
COXPAaHEHUEM IPOMEXKYTOUHBIX PE3YyJIbTATOB. 3aJayM, PEIIaeMble C IMOMOIIbIO



JTUHAMAYECKOTO TPOTPAaMMHUPOBAHUS: BBIYHCICHUE PEKYPCUBHBIX (DYHKIIHM,
MOICUET KOJIMYECTBA BAPUAHTOB, 3a/1a41 ONITHMU3AIINN.

[TonsitTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOTrpaMMHUpPOBaHUU. OOBEKTH U
kjaccbl. CBOMCTBA U METO/Bl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mporpamMM Ha OCHOBE OOBEKTHO-OPHUEHTHUPOBAHHOIO IMOAXOJA.
Wukancymnsnus, Hacae0BaHue, MOTUMOP(OU3M.

Cpenbl  ObicTpoit pa3paboTku mnporpamm. [IpoexTupoBanue uHTEpdeiica
nosib3oBaTens.  Mcrnonb30BaHWE TOTOBBIX — YHOPABISIEMBIX  3JIEMEHTOB A
MOCTPOEHUsI HHTEpPeiica.

O630p  s3bIkOB  mporpammupoBaHusi.  [lonatue o  mapaaurmax
IPOTrpaMMUPOBAHMUS.

NupopManuoHHBIE TEXHOJIOTHH

DTtanbl  KOMIIBIOTEPHO-MAaTEMAaTUYECKOTO  MOJICJIMPOBAHMS: TTOCTAaHOBKA
3ajaud, pa3paboTka  MOJENM, TECTUPOBAHUE  MOJENH, KOMIIbIOTEPHBIN
AKCIIEPUMEHT, aHAIN3 PE3yJIbTATOB MOJCITUPOBAHUA.

Jluckperusanusi Npyd MaTEMaTUYECKOM MOJEIMPOBAHUU HETPEPHIBHBIX
mpoieccoB. MopaenupoBanue ABWKEHHS. MoaenupoBaHue — OMOJOTHYECKHUX
cucteM. MaremaTuyeckue  MOJETM B OKOHOMHKE.  BpluncnuTenbHbie
HKCIIEPUMEHTHI C MOJIEIISIMHU.

OOpaboTka pe3yJbTaTOB OJKCIEpUMEHTa. METo HaMMEHBITNX KBaJpPaTOB.
OrneHka YHCIOBBIX TMAPaMETPOB MOJEIUPYEMBIX OOBEKTOB U  IPOIIECCOB.
BoccranoBnenue 3aBUCMMOCTEM 10 pe3ysibTaTaM SKCIEPUMEHTA.

BepositHoctHpie  Momenu.  Metoasl Monte-Kapno.  MmuTtanunonHoe
MozenupoBaHue. CUCTEMbI MaCCOBOTO OOCITYKUBAHMUS.

Tabmuunbie (pensumoHHBIC) O0a3bl JaHHBIX. Tabmuiia — mpeacTaBiICHUE
cBeneHuil 00 omHOTUIHBLIX oObekTax. Ilone, 3ammch. Kimrou tabmuiel. Pabota ¢
rotoBoil 0a3oil naHHbBIX. 3anofHeHWe Oa3bl NaHHbIX. [louck, copTUpoBKa u
bunbTpanys AaHHBIX. 3ampochl Ha BBIOOPKY JAaHHBIX. 3alpochl C MapaMeTpaMHu.
Brruucnsiembie moss B 3ampocax.

MHuorotabnuunbie 0a3bl  JaHHBIX. THIBI CBA3EH MEXIy TaOIUIIaMHU.
Baenmawmii xmiou. [{enocTHOCTS 6a3bl JaHHBIX. 3aMPOCHl K MHOTOTA0IMYHBIM 0a3am
JTAHHBIX.

NuTepHeT-nipunoxenus. [IoHsATHE O CEpBEPHON U KJIMEHTCKOW YacTSAX CaWTa.
TexHONmoTHS «KJIMEHT — CepBepy», €€ MOCTOMHCTBA U HemocTaTku. OCHOBBI S3bIKA
HTML wu xackamapix Tabmuiy ctuined (CSS). Cuenapum Ha si3bike JavaScript.
®opMbl Ha BEO-CTpaHUIIE.

Pasmemenue Be6-caiiToB. Yciyra XocTuHra. 3arpyska (aiyioB Ha cailT.

BBoa u300pakeHuii ¢ HUCMOJIb30BAHUEM Pa3IUYHBIX LHUQPPOBBIX YCTPOUCTB
(madpoBeIx (poToanmapaToB MU MHUKPOCKOTIOB, BHIICOKAMEp, CKAHEPOB U APYTHX



ycTpoirctB). ['padmueckuii penaktop. Pazpemenue. Kagpuposanue. Vcnpasienue
nepcrekTuBbl.  I'mcrorpamma. Koppekuuss  ypoBHEH, KOppeKkmMs  LBETa.
ObecuBeunBaHue UBETHBIX uU300paxeHuil. Perymb. PaGota ¢ oOnactamu.
OUIbTPHI.

MHorocnoiiHble u3o0paxeHus. TekcToBele ciaou. Macka cios. Kananbl.
Coxpanenue BbiaeneHHOM obnactu. [loaroroBka miumoctparuii 1jst BeO-cailToB.
AHUMUPOBaHHBIE U300PAKEHUSI.

BextopHas rpaduka. IlpumutuBbel. V3MeHeHHE TOpsAAKa HJIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. I'pynmuposka. Kpussie. @opMaTbl BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopu3zanus pacTpoBbIX H300paXeHU.

[IpyHIMOBI  TTOCTPOEHUS M PENAKTUPOBAHUS TPEXMEPHBIX MOJEIEH.
Cerounble Momenu. Marepuanbl. MoJaenupoBaHHE HWCTOYHUKOB OCBELICHUS.
Kameprl. ApautuBHble TexHonoruu (3D-npunrepst). IloHdatue o BupTyanbHOU
pPEaIbHOCTH U JOTOJHEHHOM PEaJIbHOCTH.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 10
MHO®OPMATUKE (YTJIVBJIEHHBIA YPOBEHB) HA YPOBHE CPEJHEIO
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBbTATDBI

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
o0yyJarommxcsi pPyKOBOJICTBOBATHCS CHOPMHUPOBAHHOM BHYTpPEHHEH MO3ULIUEN
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlMi, TIO3UTUBHBIX BHYTPEHHHUX
yOXKIEHNUN, COOTBETCTBYIONIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHUHCKOTO
00111ecTBa, pacIIMPEHUE KU3HEHHOTO OMNBITA W OIbITa JEATEILHOCTH B Ipoliecce
peanu3aluMd  CpeACTBaMU  y4eOHOro MpeaMeTa OCHOBHBIX  HaIlpaBJICHUI
BOCITUTATEIIHLHOU JIEATETLHOCTH.

B pesynprare wusydeHuss wHGOpPMATHKA Ha YpPOBHE CPEAHETO OOIIETO
obpasoBanus y obOydwaromierocs OyayT chOpMHPOBAHBI CICAYIONINE JINYHOCTHBIC
pEe3yIbTaThI:

1) rpaxIaHCKOr0 BOCIIMTAHMS:

OCO3HAaHUE CBOMX KOHCTHUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBaXKEHUE
3aKOHA W TIPaBOTOPSAAKA,  COOJIIOJIGHWE  OCHOBOIIOJATAIOIUX  HOPM
MH(OPMAIMOHHOTO MPaBa U MH(POPMAITMOHHOM 0€3011aCHOCTH;

TOTOBHOCTh MPOTUBOCTOSATH MJICOJIOTMU OKCTPEMHU3MA, HAMOHAIN3MA,
KCeHO(poOuHU, AUCKPUMHUHALMK [0 COLMAIbHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HAIMOHATHHBIM MTPU3HAKAM B BUPTYaJIBHOM MTPOCTPAHCTBE;

2) NIaTPUOTHYECKOT0 BOCITUTAHUSA:

LIEHHOCTHOE OTHOIIIEHHE K UCTOPUUYECKOMY HACJENIUI0, TOCTHXEeHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTHUSIX, TOHUMAaHUE 3HaYeHUs NH(POPMATUKH KaK HayKU
B KU3HH COBPEMEHHOTO O0IIEeCTBa;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEUICHUS,
OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHbIC HOPMBI M LIEHHOCTH, B TOM YHCJIE B
cetu UHTepHeT;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKJIIOYash OSCTETUKY HAyYHOrO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCHPUHHMMATh PA3MYHbIE BUIbI HMCKYCCTBA, B TOM YHCIE
OCHOBAHHOTO Ha MCIIOJIh30BaHUH WH(POPMAITMOHHBIX TEXHOJIOTHI;

5) pu3uYecKoro BOCHUTAHMS:

c(hOpMUPOBAHHOCTh  3JI0POBOIO W Oe3omacHOro  oOpaza  >KHU3HH,
OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/0pOBbIO, B TOM YHCIE 3a CUET



coOrofeHust TpeboBaHN OE30MaCHOM IKCIUTyaTallii CPEACTB HHPOPMAIIMOHHBIX
Y KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH;

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K AKTHBHOH JEATEIHHOCTH TEXHOJOTUYECKOW W COIMATBHON
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEITLHO
BBITIOJHATH TAKYIO e TCIIEHOCTD;

uHTEpec K cdepaM NpoPecCHOHATHHON NEeSTENFHOCTH, CBS3aHHBIM C
WHPOPMATUKOHN, MPOrpaMMUPOBAHMEM U WH(DOPMAIMOHHBIMUA TEXHOJIOTHSIMH,
OCHOBaHHBIMH Ha JOCTH)KCHHMSX HAyKH HMH()DOPMATHKH W HAYyYHO-TEXHUYECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIH BBIOOp Oyaymiel mnpodeccuu u
pealln30BbIBATh COOCTBCHHBIC )KH3HCHHBIC TUIAHBI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHUIO Ha
NPOTSKCHUH BCEU KU3HU;

7) 3K0JI0THYECKOr0 BOCTIMTAHUS:

OCO3HAHME TIO0AIFHOTO XapakTepa JKOJOTHYECKHX MPOOJIeM M MyTeH HX
pemieHus, B TOM 4HCI€ C Y4E€TOM BO3MOXHOCTEH WHGPOPMAIIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHIA;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO PAa3BUTHS HAyKH, IOCTIDKCHUSM HAYYHO-TEXHHYECKOTO Iporpecca
OOIIECTBCHHOM MPAKTUKH, 32 CUET MOHUMAHHS POJIH HHPOPMAIIMOHHBIX PECYPCOB,
WH(POPMAITMOHHBIX TIPOIECCOB W HMH(DOPMAIMOHHBIX TEXHOJOTHH B YCIOBHSIX
1ndpoBoit TpaHchopmaluu MHOTUX cdep )KU3HH COBPEMEHHOI'O O0IIECTBA;

OCO3HAaHWE IICHHOCTH HAyYHOUW JEeSATENIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
IIPOEKTHYIO M HCCIIEI0BATEIBCKYIO ISATESIPHOCTh MHIUBHIyJIEHO H B TPYIIIIE.

B mporecce M0CTHKEHUS JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUS IPOTPAMMBI
no wuHpoOpMaTHKe Yy OOYYalONIMXCS COBEPIICHCTBYETCS  AMOIMOHAIBHBIN
UHTEIJICKT, MPEANOIaraoumi copMIUpOBaHHOCTS:

CaMOpETYJIMPOBaHMS, BKIIFOYAOMIETO CAaMOKOHTPOJb, YMCHHE IPHHHMATH
OTBETCTBEHHOCTh 32 CBOE IMOBEIEHHUE, CIIOCOOHOCTh aJalTHPOBATHCS K
YMOIMOHATBHBIM H3MEHEHHSM H ITPOSIBIIATH THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUY, BKIIOYAIONICH CTPEMIICHHE K TOCTIDKEHUIO eI U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBAaTh, MCXOJIS U3 CBOUX
BO3MOKHOCTEH;

IMITATUH, BKIIOYAIOMIEH CITIOCOOHOCTh TIOHUMATh 3MOIIMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTBIBaTh €r0 TPU OCYIIECTBICHHMH KOMMYHHUKAIIUH, CIOCOOHOCTH K
COUYBCTBHIO U COIEPEKUBAHUIO;

COIMATIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCTH BBHICTPAanBaTh OTHOIICHUS
C IPYTUMH JIFOJIbMHU, 3200TUTHCS, IIPOSBIIATh HHTEPEC U Pa3pemiaTh KOH(PIUKTHI.



METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrare wu3yueHus WHPOPMATHKKA HA YPOBHE CpPETHETO OOIIETro
obpazoBanusi y oOydaromierocss OyayT c(opMHpOBaHBI MeTaNpeIMETHBIC
pe3ynbTaThl, OTPAKCHHBIE B YHUBEPCAIBHBIX YYEOHBIX JCHCTBUSAX, & UMEHHO —
MO3HABATENIbHBIE  YHUBEPCAIbHBIC yYeOHBIE JEUCTBUS, KOMMYHUKATHBHBIC
yHUBEpCaJbHbIe y4eOHBbIC NEWCTBUSA, PETYJISATHBHBIE yHHBEpPCAJIbHBIC YUEOHBIC
JEHCTBUS, COBMECTHAS IEATEIHHOCTb.

Ilo3HaBaTebHbIE YHHBePCAJIbHbIE YUeOHbIe el CTBUS

1) 0a30Bble JIOrHYecKHUE TeMCTBHS:

CaMOCTOATENIbHO  (OPMYJIHMpPOBaTh U aKTyaJlIM3UpPOBaTh  MIpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

YCTaHABIMBATh CYIIECTBEHHBIM MpPHU3HAK WM OCHOBAHUA [Js CpaBHEHUS,
Kiaccudukanuy u 00001IeHNS;

OTIpeNeNsiATh ILeNU JeSTeIbHOCTH, 33/JaBaTh IapaMeTpbl U KPUTEPUU HX
TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSX;

pa3palaThIBaTh IUIaH PEIICHUsS MPOOJIEMBbI ¢ YYETOM aHaIN3a HMMEIOIIUXCS
MaTepHalbHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B JEATEILHOCTh, OLIECHUBATH COOTBETCTBUE PE3YIHTATOB
1eJISIM, OLIEHUBATh PUCKH MOCIIEICTBUH 1A TENbHOCTH;

KOOPAMHUPOBATh M  BBIMOJHATH pabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJCHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE IPU PELICHUHN )KU3HEHHBIX POOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY MOMCKY METO/IOB PEIICHUS MPAKTHUECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

OCYILECTBJIATh PA3IUYHBIC BUIBl JAEATEIHHOCTH IO TOJIYYEHHUIO HOBOTO
3HaHUS, €r0 HHTEpIpeTaINH, NPeoOpa3OBaHUI0O U TMPUMEHEHHIO B Pa3IMYHBIX
y4eOHBIX CHUTyallMsiX, B TOM YHCIE MPH CO3JAaHUU YYEOHBIX M COLHUATbHBIX
IPOEKTOB;

(dbopmMHupoBaTh HAYYHBIN TUI MBIIUICHHS, BIaJeTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHITUSMHU M METOJIaMH;

CTaBUTh U (opMynHpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
JESITEIIbHOCTH U KU3HEHHBIX CUTYaIUsX;



BBISIBJISITH TPUYMHHO-CIICACTBEHHbIE CBSI3M U aKTyalM3UpOBaTh 3ajady,
BBIIBUTATh TUINOTE3Y €€ pEelIeHUs, HAXOAUTh apryMEeHTHI sl JOKa3aTelbCTBA
CBOMX YTBEPXJACHUM, 3a]]aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHATM3UPOBaTh IOJIyY€HHbIE B XOJ€ pEUICHUs 3aJauyd  pPe3yJbTaThl,
KPUTUYECKH OIICHHWBATh UX IOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
yCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OTIBIT;

OCYILECTBIJIATH LEJIEHANPABICHHBIM TMOMCK IepeHOoca CPEACTB U CIOCOOOB
JecTBUS B MPO(PECCUOHATIBHYIO CPELY;

yMETh NEPEHOCUTh 3HAHMSA B IO3HABATENBHYIO M IMPAKTHUYECKYI0 00JacTu
KHU3HECATEIIbHOCTH;

YMETbh UHTETPUPOBATH 3HAHUSA U3 Pa3HBIX IPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBbIE WJEH, NpEeIJiaraTh OPUTMHAIIbHBIE TOJXOMAbl U PELICHHUS,
CTaBHUTb NPOOJIEMBI U 33]]a4H, IOMYCKAIOUINE albTePHATUBHBIC PEIICHUSI.

3) padora ¢ nHpopmanmeii:

BJIa/IeTh HaBBIKAMH IMOJIy4YeHUs MHPOPMAIIUU U3 UCTOUYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBJISATH ~ IOWUCK,  aHAIW3, CHUCTEMATHU3alHI0 U
MHTEpIpeTannio nHPOPMAIMK PA3IUYHBIX BUAOB U POPM MIPEICTABICHHUS;

co3/laBaTh TEKCThl B pa3IMYHBIX (Qopmarax ¢ Yy4€TOM Ha3HAUYEHUS
uHbOpMallMl W LEJIeBOW ayAUTOpPHM, BbIOMpas ONTHUMalIbHYIO  (opmy
Ipe/ICTaBICHUS U BU3YaJIU3alluy;

OLIEHUBATh JOCTOBEPHOCTH, JIETUTUMHOCTh MH(OpManuu, €€ COOTBETCTBHE
IPaBOBBIM U MOPAJIbHO-3TUYECKUM HOPMaM;

UCTOJb30BaTh  CPEACTBA  MH(POPMALMOHHBIX W  KOMMYHHKAlMOHHBIX
TE€XHOJOTHM B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3amady  C CcoOMofeHruEeM TpeOOBaHWN HPrOHOMHUKH, TEXHHKH O€30TacHOCTH,
TUTHEHBbI, pecypcocOepexeHus, TPaBOBBIX W OTUYECKHX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

BJaJ€Th ~ HAaBbIKAMU  paclO3HABaHMs M 3alIMTHl  MH(pOpPMAIUH,
UH(GOPMAIMOHHON 06€30MaCHOCTH JTUYHOCTH.

KoMMmyHuKaTHBHBIE YHUBepcaJbHbIe YueOHbIe 1eiCTBHSA

1) oOmenme:

OCYILECTBIATH KOMMYHHKAIIMH BO BCEeX cepax KHU3HH;

pacro3HaBaTh HeBepOaJbHbIE CpeAcTBa OOIICHUS, IOHUMATh 3HAYCHHE
COLIMATIbHBIX 3HAKOB, PAcHO3HaBaTh MPEANOCHUIKA KOH(MIMKTHBIX CHUTyallMd u
cMsr4aTh KOHQIUKTHL;

BIAJETh  pa3IMYHBIMU  croco0amMu  OOIIEHUS UM B3aUMOJCHCTBUS,
apryMEHTHPOBAHHO BECTH TUAJIOT, YMETh CMATYATh KOH(MIUKTHBIE CUTYAIUH;



pa3BEPHYTO U JIOTHYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOIb30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHas1 1eATEJbHOCTD:

IOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIAMBHYaTbHON
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C Y4YETOM O0OIIUX
MHTEPECOB M BO3MOXKHOCTEH Ka)JI0T0 WieHa KOJIJICKTUBA;

OpUHUMATh LEJIM COBMECTHOH  JIEATENbHOCTH, OpIraHU30BBIBATH U
KOOPAMHUPOBATh ACUCTBUS IO MX JOCTH)KEHHUIO: COCTABIIATH IJIaH JCHCTBUH,
pacrpenesisaTh pojid ¢ y4€TOM MHEHUH Y4YaCTHHUKOB, OOCYXKIAaTb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAaueCTBO CBOEro BKJAJa M KaXXJOTO YYaCTHHKA KOMaHIbl B
001 pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

npeuiaraTb HOBBIE MPOEKTHI, OLIEHWBATh HJIEU C TO3UIMKA HOBHU3HBI,
OpPUTHHAIILHOCTHU, TPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISAITh [MO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYaLUsX, IPOSIBIATH TBOPUYECTBO U BOOOPaKEHUE, ObITh NHUITUATUBHBIM.

PerynsiTuBHbBIC YHMBepcaJbHbIe Y4eOHbIe NeiCTBHSA

1) camoopranu3amnus:

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENbHYIO JESATEIbHOCTD, BBISBIATH
poOIeMBbI, CTaBUTh U (DOPMYIUPOBATH COOCTBEHHBIEC 3a7]a4l B 00pa30BaTEIIbLHON
NEATEIbHOCTH U dKU3HEHHBIX CUTYaLUsX;

CaMOCTOSITEJIbHO ~ COCTaBJSATh IJIaH pEHIeHUs MpoOJeMbl C  y4€TOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEATNOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

pacimupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTEHUH;

JieNaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH
3a pEIICHUE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUIO IIUPOKONH SPYIUIUH B
pa3HbBIX O0JaCTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B NIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENISIM;

BJa/JeTh HABBIKAMU  MO3HABAaTEIbHOMW  peQuieKCMM Kak  OCO3HAHMSA
COBEpPLIAEMBIX JACHUCTBHUII M MBICIUTEIBHBIX NPOLIECCOB, UX PE3YJIbTATOB U



OCHOBaHUM, UCIOJB30BaTh MPUEMBI pedIEKCUU IS OLEHKU CHUTyalllH, BhIOOpa
BEPHOT'O PELIEHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIIEHUS IO UX CHUKEHUIO;

OPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IpU aHaJlu3e pPe3yJbTaTOB
NESTEIIBHOCTH.

3) npuHATHSA ce0sl U APYTHX:

OPUHUMATH ce0sl, MOHUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IpU aHaJlu3e pPe3yJbTaTOB
NESITEIbHOCTH;

IpU3HABaTh CBOE MIPABO U IPABO APYTUX HA OLIHUOKY;

pa3BUBATh CIIOCOOHOCTH IOHUMATh MUP C TTO3UIMH IPYTOTO YEIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

B mpomecce m3ydenus kypca mHpopmaTuku yriayOia€HHOro ypoBHs 6 10
Knacce oOydaromumucs OyIyT  JIOCTUTHYTHI — CIEAYIOIIME  MpPEAMETHbIC
PEe3yIbTaThI:

BIAJICHUE TPEACTABICHUSIMU O POJIU WH(OpPMAIMU W CBSI3aHHBIX C HEH
MPOIIECCOB B TPHUPOJE, TEXHUKE M OOIIECTBE, MOHATHUSMU «HHGOPMAIIH,
«MH(POPMALIMOHHBIM  MPOLECC»,  «CUCTEMa»,  «KOMIIOHEHTbI  CHUCTEMbD»,
«cucTeMHbIN 3 PexT», «MHPOPMAIIMOHHAS] CUCTEMAaY, «CUCTEMAa YIIPABICHUS»;

BJIaJICHUE MeToAaMHu IMoucka uHpopmanuu B cetd HWHTepHET, ymeHue
KPUTHUYECKU OIIEHUBATh MH(POPMAIINIO, TOTyYeHHYIO U3 ceTh HTepHeT;

yMEHUE XapaKTepW30BaTh OOJbIINE JaHHBIC, MPUBOJUTH PUMEPHI
UCTOYHUKOB MX TIOJYYEHUS W  HaNpaBJCHHs  HCIOJb30BAHUS, YMEHHUE
KJacCu(UIIMPOBAaTh OCHOBHBIE 33Jaud aHalIW3a JaHHBIX (MPOTHO3HPOBAHUE,
KJaccuukaus, KJIaCTepHU3aIlus, aHaM3 OTKJIOHCHUH ), MMOHUMATh
MOCJIETIOBATEIFHOCTD PEIICHUS 3a7]a4 aHAIN3a JJAHHBIX: COOp MEePBUYHBIX JTAHHBIX,
OYHMCTKAa H OIlEHKAa KadecTBa [aHHBIX, BBHIOOP W/WIM TOCTPOCHHUE MOJICIIH,
npeoOpa3oBaHue JaHHBIX, BU3YalU3allMsl TaHHbIX, UHTEPIPETAIUs pe3yJIbTaToB;

NOHMMAHUE OCHOBHBIX MPUHIMIIOB YCTpoicTBa U (YHKIMOHUPOBAHUS
COBPEMEHHBIX CTAIMOHAPHBIX U MOOWJIBHBIX KOMIBIOTEPOB, TCHACHIINA Pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTH;

BJIaJICHUE HaBbIKaMU pabOThI C OIMEpPAlMOHHBIMM CHCTEMaMH, OCHOBHBIMHU
BUJIAaMUA TPOTPaMMHOTO oOeclieueHus: i peuieHus y4deOHBIX 3ajad 1o
BBIOpAaHHOM CrieluaIn3alliy;

HAJIMYHE TPECTABIICHUN O KOMITBIOTEPHBIX CETAX U WX POJU B COBPEMEHHOM
MUpE, 0 0a30BBIX MPUHIIMAIIAX OPraHU3ANH U (PYHKITMOHUPOBAHUS KOMITBIOTEPHBIX
cereid, 00 OOmMMX NPUHIUMAX Pa3pabOTKU W (YHKIIMOHUPOBAHUS HHTEPHET-
MIPUJIOKEHUM;



NOHMMaHHWE Yrpo3 HWHGOPMAIMOHHONW 0€30MacHOCTH, HCIOJIb30BAHHE
METOJJOB U CPEICTB MPOTUBOACHCTBHUS O3TUM YIrpo3aM, COOJIOACHHE Mep
0€30MMacHOCTH, MPEAOTBPAIIAIOIINX HE3aKOHHOE PACIIPOCTPAHEHHE TEePCOHATBHBIX
JaHHBIX, COOMI0IeHHE TPeOOBAaHUN TEXHUKN O€30MacCHOCTH M TUTHEHBI TIPH paboTe
C KOMIbIOTEPAMH M IPYTUMH KOMIIOHEHTaMH IIU(PPOBOTO OKPY>KEHHUS, TOHUMaHHE
IIPABOBBIX OCHOB HCIIOJIb30BAHUS KOMIIBIOTEPHBIX Mporpamm, 0a3 OaHHBIX U
paboTsl B cetn UHTEpHET;

NOHUMAaHHE OCHOBHBIX TPUHIMIIOB TUCKPETU3ALUU PA3IUYHBIX BHUI0B
uHpOpMaLUK, YMEHHE ONpeAeisiTh HHPOPMALMOHHBIH OOBEM TEKCTOBBIX,
rpadMuecKuX M 3BYKOBBIX JAHHBIX IPU 33JaHHBIX MapaMeTpax IUCKPEeTHU3aluH,
YMEHHE OINpEAeNsATh CPEAHIO CKOPOCTh MepeAaud JaHHBIX, OILICHHUBATH
U3MEHEHHE BpPEMEHH TMepefadyd Mpud HU3MEHEHUH WH(GOPMAIMOHHOTO 00bEMa
JAHHBIX ¥ XapaKTepPUCTUK KaHala CBSI3H;

YMEHHE UCTOJIb30BaTh MPU PEIICHUH 33/1a4 CBOWCTBA MO3UIMOHHON 3amucu
YHCell, AITOPUTMA MOCTPOCHUS 3aIIUCH YKCia B TO3UIIUOHHON CUCTEME CUMCIICHUS
C 33/IaHHBIM OCHOBAHHMEM M MOCTPOEHUS YUCIa MO CTPOKE, COJAEprKalleil 3amuch
3TOr0 4YHCJa B TO3UIMOHHOM CHCTEME CUMCICHHS C 3aJaHHBIM OCHOBAHHEM,
YMEHUE BBINOJHATH apU(PMETUYECKHE OIEepalud B IO3UIHMOHHBIX CHCTEMax
CUHCJICHUS;

YMEHHE BBINIOJHATh MPeoOpa3oBaHUs JIOTUYECKUX BBIPAKEHUH, HMCIONb3YS
3aKOHbI anreOpbl JIOTUKH, YMEHHE CTPOUTh JIOTUYECKOE BBIPAXKEHHE B
TU3bIOHKTUBHON M KOHBIOHKTUBHOW HOPMAaJIBHBIX (OpMax MO 3aJaHHOM Tabiuie
UCTUHHOCTH, HUCCIIEJ0BaTh O0JAaCTh WCTHHHOCTH BBICKA3bIBAHMS, COJAEPIKAIIEro
HepeMEHHbIE, PelIaTh HECI0XKHBIE JJOTMYECKUE YPAaBHEHUS U CUCTEMbI YpaBHEHUI;

NOHMMaHHE O0a30BbIX aJrOPUTMOB OOpaOOTKM YHMCIOBOM U TEKCTOBOM
uHbopMaluu (3amuch 4YKMCEN B MO3UIMOHHON CUCTEME CUUCIICHUS, HAXOXIACHHE
BCEX MPOCTHIX YKCEN B 3a/laHHOM JIMana3oHe, 00padoTka MHOTOPA3PSAHBIX LIETIBIX
4HCeNl, aHAIU3 CUMBOJIBHBIX CTPOK M JIPYTHX), allTOPUTMOB TIOMCKA U COPTHPOBKH,
YMEHHE OIpPeAeNsaTh CI0XHOCTh H3y4aeMbIX B Kypce O0a30BbIX alrOpUTMOB
(cyMMuUpOBaHHE JJIEMEHTOB MAacCHBa, COPTHPOBKA MAacCuBa, MepeOOpHbIE
aJITOPUTMBI, TBOUYHBIN MOUCK) U MPUBOAUTH MPUMEPHl HECKOJIBKUX aJIrOPUTMOB
pa3HOM CII0KHOCTH JIJIsl pEIICHUs OJHOM 3a/1a4H;

BJIaJICHHE YHUBEPCAJIBbHBIM S3BIKOM MPOrPaMMHPOBAHHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpeacraBieHusiMH O 0a30BBIX THINAX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHHE HCIIOJIb30BaTh OCHOBHBIC  YIIPaBIISIOIINE
KOHCTPYKLIMM, YMEHHE OCYUIECTBISATh aHAIMU3 MPENJIOKEHHON MPOrpaMMBb:
OTIpeNeNsTh Pe3yJIbTaThl pabOoThl MPOTrpaMMbl IPU 3alaHHBIX MCXOTHBIX JaHHBIX,
OTpeNeNsITh, NPU KAaKUX MCXOJHBIX JaHHBIX BO3MOXKHO MOJYYCHHE YyKa3aHHBIX



pe3yJIbTaTOB, BBISBIATH JAaHHBIE, KOTOPbIE MOTYT MPHUBECTH K OIIHOKE B padoTe
IporpaMMmel, GOpPMyIHPOBATH MPEAJIOKEHUS M0 YIYUIICHUIO TPOrPAMMHOTO KOJa;

YMEHHE CO3/1aBaTb CTPYKTypUPOBAHHBIE TEKCTOBBIE JOKYMEHTBHl H
JI€MOHCTpAIIMOHHBIE MaTepHAJIbI C HCIIOJIb30BAaHMEM BO3MOKHOCTEH COBPEMEHHBIX
IPOTPaMMHBIX CPEACTB U 00JIAYHBIX CEPBUCOB;

YMEHHE HCIIOJIb30BaTh 3JEKTPOHHBIE TAONUIBI IS aHAJIW3a, MPEICTaBICHUS
U 00pabOTKM  JNaHHBIX  (BKJIIOYas  BBIYMCIEHHE  CyMMBI,  CPEIHErO
apu(pMeTHYECKOro, HauOONBIIEr0 ¥ HAUMEHBIIETO 3HAYCHWH, pEelICHHE
ypaBHEHHI, BBIOOP ONTHMAJBHOTO pEIIEHUs, MOAO0Op JHUHUU TPEHJA, pelIeHUe
3a7a4 IPOTHO3UPOBAHMS).

B mnpomecce u3yuenuss kypca uHbopMaTHKU yriayOiaéHHOro ypoBHA 6 11
Knacce oOydarommMmucs OyAyT  JIOCTUTHYTHI — CIEAYIOUIME  IPEeIMETHBIC
pe3yIbTaThI:

YMEHHE CTPOUTh HEpPaBHOMEPHbIE KObI, JOIMYCKAIOIIMe OJHO3HAYHOE
JIEKOAUPOBaHUE COOOIIeHUH (TpeUuKCHBIE KOABI), HCIOJNB30BATh IMPOCTEHIINE
KOJbI, KOTOpBIE MO3BOJIAIOT OOHAPY>KUBATh U UCIPABISATH OIMIMOKH MPU NEepeaade
JaHHBIX, CTPOUTH KOJ, 0OECIEeYMBAIOUINI HAWMEHBIIYI0O BO3MOXXHYIO CPEIHIOO
JUIMHY COOOIIEHUS TpPU H3BECTHOW YacTOT€ CHMBOJIOB, MOSCHSATH MPUHIIMIIBI
pabOoThI MPOCTHIX ANTOPUTMOB CXKATHUS JAHHBIX;

yYMEHHE pelllaTh aJfOPUTMHUECKHUE 33aJaud, CBSI3aHHbBIE C aHAJTM30M rpados
(3a1a4uu  TOCTPOEHHUS ONTHUMAJIBHOTO TYTH MEXAy BeplinHamu rpada,
ONpeNeeHns  KOJNMYECTBAa  pasziMuYHBIX  MyTed  MEXAy  BepIIMHAMHU
OPUEHTHPOBAHHOIO AIMKINYECKOTrO rpada), yMEeHHe HCIOJIb30BaTh JIE€PEBbs MpU
aHamM3e M TOCTPOCHMM KOJOB M IS TPEACTaBICHUS apUPMETHUYECKUX
BBIPXEHUM, IPU PEUICHUH 33]a4 MOUCKAa U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPHI TI0 3a/IaHHOMY aJTOPUTMY, pa3paldaThiBaTh U OOOCHOBBIBATH BBIUTPHIIIHYIO
CTpATETHUIO UTPHI;

yMEHUE pa3pabaTbiBaTh M pealu30BBIBATH B BHUAE NpOrpaMM 0Oa3oBbIE
aJITOPUTMbI, YMEHHUE HCIOJIb30BATh B MPOTpaMMax JAHHbBIC Pa3IUYHBIX THUIIOB C
y4€TOM OTpaHMYEHUI Ha IUana3oH UX BO3MOXKHBIX 3HAUECHUU, MPUMEHITH MpPU
pellIeHnH 3a/1a4y CTPYKTYPbl JaHHBIX (CIUCKH, CIIOBapU, CTEKU, OUEPEAH, IEPEBH),
UCTOJIb30BaTh 0a30Bble ONEpalMd CO CTPYKTYpaMH JaHHbBIX, IPUMEHSTbH
CTaHJApTHBIE U COOCTBEHHBIE MOAIPOTPAMMBI JIsI 0OPAOOTKH YMCIIOBBIX JTaHHBIX
U CHMBOJIBHBIX CTPOK, HCIOJIb30BaTh MpHU pa3paboTke MporpamMm OHOIHOTEKH
HNOJIMpPOrpaMM, 3HaTh (YHKUMOHAJIbHBIE BO3MOXXHOCTH HWHCTPYMEHTAJIbHBIX
CPEZICTB cpelibl pa3pabOTKU, YMEHUE UCIIONB30BaTh CPEICTBA OTIIAJKU POTPaMM B
cpezie MporpaMMHUPOBaHHUs, YMEHUE JOKYMEHTHPOBAThH MPOTPAMMBI;

yYMEHHUE CO371aBaTh BeO-CTPAHUIIBL;



BJIaJICHHEC OCHOBHBIMH CBEJCHHSIMH O 0a3zax JaHHBIX, HX CTPYKTYype,
CpeICTBax CcO3AaHUs W PabOTHl C HHUMH, YMEHHE WCIIOJIb30BaTh TAOIUYHBIC
(pemsimonHbIe) 0a3bl JaHHBIX (COCTABIISATH 3aPOCHl B 0a3aX JaHHBIX, BBHITIOJIHSITH
COPTUPOBKY M TIOWCK 3amuceid B 0a3e JaHHBIX, HAMOJHSATH pa3padOTaHHYI 0a3zy
JTaHHBIX) ¥ CIPABOYHBIC CUCTEMBI;

YMEHHUE HCIIOJIb30BaTh KOMIBIOTEPHO-MATEMATUIECKHE MOJISIN ISl aHAIN3a
O00BEKTOB W TMPOIECCOB: (HOPMYyIUPOBATh IEIb MOJCIUPOBAHUS, BBITIOIHSITH
aHaJIM3 PEe3yJIbTaTOB, TIONYYEHHBIX B XOJ€ MOJCIHPOBAaHUs, OLCHHUBAThH
COOTBETCTBHE MOJICIM MOJACIHPYEMOMY OOBEKTYy WM TPOLECCY, MPEACTaBISATH
pe3yJIbTaThl MOJICTUPOBAHHS B HATJISITHOM BUJIC;

YMEHHE OpraHW30BBIBaTh JIMYHOE WH()OPMAIMOHHOE TPOCTPAHCTBO C
UCTIOI30BAHUEM PA3IMYHBIX CPEICTB MHU(POBBIX TEXHOJOTHH, TOHUMAaHHE
BO3MOXKHOCTEH IM(PPOBBIX CEPBUCOB TOCYAApPCTBEHHBIX YCIYT, IH(PPOBBIX
00pa3zoBaTeIbHBIX CEPBHUCOB;

NIOHUMaHWE OCHOBHBIX MPHUHIIAIIOB Pa0OTHI, BO3SMOKHOCTEH M OTPaHUYCHUS
NPUMEHEHHUST TEXHOJIOTUH MCKYyCCTBEHHOTO HMHTEIUICKTa B PA3JIMYHBIX 00IACTSX,
HAJIMYME TMPEJCTABICHU O Kpyre peliaeMblX 3a]ad MallMHHOTO OO0Yy4YeHHs
(pacrio3HaBaHusl, KJIacCH(UKAMKM W MPOTHO3UPOBAHUS) HAJIHYKE MPEICTABICHUM
00  UCMONB30BAaHMM  WHPOPMAIIMOHHBIX  TEXHOJOTMH B  pa3IMYHBIX
npohecCuoHaNBHBIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosau4vecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanue pa3aesioB M TeM (uudposbie)
Ne i/t P Kontponbnsie IlpakTnyeckue op
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Paznea 1. llndposasi rpaMOTHOCTH
11 Kommbrotep - yHHBEpPCaIbHOE yCTPOUCTBO 6
’ 00paboTKH JaHHBIX
1.2 [Iporpammuoe obecnieueHue 6
1.3 KomneroTepHsie cetu 5
1.4 WNndopmanmonnas 6e30MacHOCTb 7 1 2
Hroro no pazneny 24
Pasnen 2. Teopernyeckue 0CHOBbI HH(POPMATHKH
[IpencraBnenne nHpOpMaLH B
2.1 PeR opman 19 2
KOMIIBIOTEpE
2.2 OcHOBBI anreOpsl JIOTUKU 14 1
2.3 KommbrorepHas apudmerrka 7 1 1
Uroro no pazaeny 40
Paznen 3. AnroputMbl 1 NporpaMmMupoOBaHue
3.1 BBenenue B mporpaMMupoBaHue 16 0.5
3.2 BcrnoMorarenpHbIE anropuTMBI 8 2
33 UucneHHble METOABI 3
34 AnropuT™MbI 00pabOTKH CUMBOJIBHBIX 5 )

JAHHBIX




3.5 AnropuT™MbI 00pabOTKH MacCHBOB 10 3.5
Hroro no pazneny 44
Pasnen 4. UndpopMannoHHbIe TEXHOJIOTHH
4.1 O6paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanu3 TaHHBIX 8 3
Hroro no pazneny 14
PesepBHOE Bpemst 14
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KJIACC

Kosau4vecTBo 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3esioB U TeM unppoBbIe
Ne i/mn P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. Teoperuueckue 0CHOBbI MH(POPMATHKH
L1 WNudopmanus u uahopmMarioHHbIe 10 )5
IIPOLIECCHI
1.2 MoaenupoBanue 8 2
Htoro no pasneny 18
Paznen 2. AnroputMbl 4 NpOrpaMMHpoOBaHue
2.1 DNEMEHTHI TEOPUH AJITOPUTMOB 6 1
2.2 ANTOpUTMBI U CTPYKTYPBI JaHHBIX 28 10
)3 OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO 16 2 (12-16 ) 45
MIPOrpPaMMHUPOBAHHUS
Hroro no pasneny 50
Paznen 3. UndopmanmoHHbIe TEXHOJIOTUH
31 KomMmnberoTepHO-MaTeEMaTHUECKOE 3 )
' MOJICTUPOBAHHE
3.2 Bba3sl naHHBIX 10 4
33 Be6-caiiTh 14 4
34 Kommprorepnas rpaduka 8 3.5
3.5 3D-moaenupoBaHue 10 2 (20-24 anp) 3
Hroro no pazneny 50




PesepBHOE Bpemst

18

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5




ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KouunyecTBo 4acoB JJIeKTPOHHBbIE
Nen/m | Tema ypoka Kontpoabusie  IIpakTnueckue Aata i popsie
Bcero H3ydeHusi oOpa3zoBaTesbHbIE
padoThI padoThI pecypesI
TpeGoBaHMs TEXHUKU O€30TTACHOCTH H
1 TUTUEHBI IPH paboTe ¢ KOMITBIOTEPaMU U 1
JPYyTUMHU KOMITOHEHTaMH [TU(PPOBOTO
OKPYXEHUS
) [TpuHLIMIIBI pabOTHI KOMITBIOTEPOB U |
KOMIIBIOTEPHBIX CUCTEM
3 OOMeH 1TaHHBIMU C ITOMOIIIBIO LIHH. 1
KoHTposepsl BHENTHUX YCTPOMCTB
4 ABTOMaTHYECKOE BBIITOJIHEHUE TPOIPAMMBI 1
IIPOLIECCOPOM
OnepatuBHas, MOCTOSHHAS U
5 JoNTOBpeMeHHast maMaTh. KoHTposepbl |
BHEIIHUX yCTPOUCTB. IIpsmoii noctyn k
namsTu
6 CoBpeMEHHbIE KOMITBIOTEPHBIE TEXHOJIOTUH 1
[IporpammHoe obecrieueHue KOMIBIOTEPOB,
7 KOMITBIOTEPHBIX CUCTEM M MOOMIIBHBIX 1
YCTPOMCTB
2 CucrtemMHOe MporpaMMHOE obecrieueHue. 1
OrnepaliluOHHBIE CUCTEMBI
9 Y1unutsl. [paiiBepbl yCTpPOCTB. 1




[TapannenbHoe MporpaMMHpOBaHUE

NucTamsiuns U [enHCTaUILUs

10 IPOTPaMMHOTO 0OecrieueHUs
®daiisioBble cUCTEMBI. [[puHIHIIBI

1 pa3MenieHus 1 UMEeHOBaHus (ailioB B
noyiroBpeMeHHou mamsitu. [11aGinoHs! s
OTIMCaHUs TPy (HaiyIoB
3akoHOIATEILCTBO Poccuiickon

12 ®denepannn B 0071aCTH TPOTPAMMHOTO
o0ecrieueHns U TaHHBIX
[IpuHLIUIIBI TOCTPOEHUS U amnapaTHbIC

13 KOMITOHEHTBI KOMIIBIOTEPHBIX CETEH.
CeTteBble TPOTOKOJIBI

14 Cetp UHTEpHET

15 Pa3nenenune IP-cetn Ha mojaceTH ¢
IIOMOIILIO MAaCOK IOJCETEN

16 CereBoe aIMUHUCTPUPOBAHUE
Bunaer nestensHoctu B cetn UHTEpHET.

17 Cepsucel UuTepHETa. ['0Ccy1apcTBEHHBIE
3JIEKTPOHHBIE CEPBUCHI U YCITYTH

18 HNudopmanmronnas 6€30MacHOCTh

19 BpenonocHsie mporpaMMHOe 0OecTieueHIe
U METOJIbI OOpPHOBI ¢ HUM

20 [IpakTrueckas paboTa o Teme
" AHTUBUPYCHBIE POrpamMMBbI"
Opranu3anus TMYHOTO apXuBa

21 nHpopmanuu. PesepBHOE KOMpOBaHKE.

[TaponpHas 3amuTa apxuBa




22

IudpoBanue JaHHBIX. AITOPUTM
mudpoBanust RSA. Creranorpadus

23

KontpoabHnas padora «[{ludposasn
rPaMOTHOCTB)

1 (6-10 oxkr)

24

[IpakTrueckas paboTa 1mo Teme
"[llndpoBanue 1aHHBIX"

25

WNndopmanus, 1aHHbIe 1 3HAHUS.
WupopMaimoHHbIe TPOIECCH B TIPUPOJIE,
TEXHUKE U OOIECTBE

26

HerepBIBHBIe " JUCKPCTHLIC BCIIMYNHBI U
curHansl. Heo6xoanMocTh AUCKpeTH3anuu
uH(pOpMaInK, peJHA3HAYCHHOH NI
XpaHEeHUs, TIepe1adu U 00paboTKH B

U (ppOBBIX cUCTEMax

27

JBon4yHOE KOMpoBaHuEe. PaBHOMEpHBIE U
HEpaBHOMEpPHBIE KOAbI. [lekonupoBaHue
COOOIIIEHHH, 3alIMCAHHBIX C IIOMOIILIO
HEPAaBHOMEPHBIX KOJOB

28

VYcenosue @ano. [loctpoeHne oqHO3HAYHO
JEKOAUPYEMBIX KOJIOB C ITIOMOLIBIO JEPEBA.
I'pad An. A. MapkoBa

29

EMWHHIBI H3MEPEeHUs KOJTHYSCTBA
nHpopmaruu. AndaBUTHBIN TOAXO K
OLIEHKE KOJIN4YeCTBa UH(OpMAIIH

30

CucTeMbl CUHUCIIEHUS

31

[IepeBoa uncen U3 OQHON CUCTEMBI
CUHCIIEHUS B IPYIYIO

32

,HBOI/I‘IHaSI, BOCBMCpHUYHAA U




mecCTHaauaTCpuIHasg CUCTCMbI CUUCIICHUA,
CBsA3b MCXKIY HUMHA

33

I[BOI/I‘IHEUI, BOCBMCpHUYHAA U
mecCTHaauaTCpuIHasg CUCTCMbI CUUCIICHUA,
CBs3b MCXKY HUMH

34

,HBOI/I‘IHaSI, BOCBMCpHUYHAA U
meCTHaauaTCpuIHas CUCTEMbI CUHNCIICHU A,
CBs3b MCXKY HUMH

35

Apudmernaeckue onepanuu B
MIO3HUIIMOHHBIX CHCTEMaX CUUCIICHUS

36

TponuHas ypaBHOBEIICHHAs CUCTEMA
CUYMCIICHUS

37

,HBOI/I‘IHO-,Z[CCHTI/I‘IHaSI CHUCTEMA CUHUCJICHUS

38

KonupoBanue TekcToB

39

PacTtpoBoe xonupoBaHue n300paskeHH

40

[IpakTrueckas paboTa o Teme
" luckperuzaus rpaduaeckoi
uHpopmanun"

41

LBeToBbie MOaenu. BekTopHoe
KoaupoBanue. @opmarsl (Haisios.
Tpéxmepnas rpaduka. DpakraabHas
rpadguka

42

Konuposanue 3Byka. OrieHka
UH(POPMALIMOHHOTO 00BEMA 3BYKOBBIX
JTAHHBIX TPY 33aHHBIX YaCTOTE
TMCKPETU3AIMN M Pa3PsHOCTH
KOJIUPOBAHUS

43

[IpakTuyeckas pabora o Teme




"JluckpeTusanus 3ByKOBor HHPpOpMaLuu'

44

OCHOBBI aJIT€OPHI JIOTHKH

45

Jlornueckue onepanuu. TadbauIb!
HNCTUHHOCTHU

46

Jlornueckue BolpaxeHnus. Jloruueckue
ToXJiecTBa. JloKa3aTeabCTBO JTOTUYECKUX
TOKIECTB C MMOMOIIBIO TAOIUI] UCTUHHOCTH

47

[IpakTrueckas paboTa 1mo Teme
«ITocTpoenue u aHanu3 TabIUIL
UCTUHHOCTH B TaOJMYHOM IMPOIIECCOPE

48

Jlornueckwue oneparuu 1 ornepaluy HaJl
MHOKECTBAMU

49

Jlornueckue OIcpalru 1 oncpan Hag
MHOXCCTBaMU

50

3aKoHBI aNreOphl JTIOTHKH. DKBUBAJICHTHBIC
peoOpa3oBaHUs JOTUIECKUX BhIPAKCHHIA

51

Jloruyeckue ypaBHEHHS U CUCTEMBI
ypaBHEHUU

52

Jlornueckue GpyHKIMHU. 3aBUCUMOCTh
KOJIMYECTBA BO3MOXKHBIX JJOTHYECKUX
GYHKIUI OT KOJIMYecTBa apryMEHTOB.
[TotHBIE CHCTEMBI JIOTHYECKUX (DyHKITHNA

53

Kanonnueckue GopMbl TOrHYECKHX
BbIpaxkeHHil. COBEpILIEHHbIE
JTU3BIOHKTHBHBIE 1 KOHBIOHKTUBHBIE
HOpMaJIbHbIE (POPMBI, AJITOPUTMBI X
HOCTPOEHUS 10 TaOJIMIle HCTUHHOCTH

54

Jlornyeckue 3I1eMEHTEI B COCTAaBE




KOMITbIOTEpa

55

Tpurrep. Cymmarop. MHoropaspsiaHblil
CyMMaTop

56

HOCTpOGHI/Ie CXEM Ha JIOTHYCCKHX
9JIEMEHTAaX. 3aIIMCh JIOTHYECKOTO
BBIPpa>XCHUA I10 JIOTHYSCKOM CXeMe

57

MI/IKpOCXGMBI " TCXHOJIOTUA UX
IIPOU3BOJICTBA

58

[IpencraBneHue LEabIX YUCEN B TAMATU
KoMmIbroTepa. OrpaHUYeHHOCTh AUANa30Ha
YKCell IPU OTPaHUYEHNUN KOJIMYECTBA
paspsnos. IlepenonHenne pa3psaaHoi ceTku

59

be33HakoBbIC U 3HAKOBBIC TAaHHBIC.
3HaKkoBbIi OHT. JIBOUYHBIH
JOTIOTHUTEIIBHBINA KO OTPUIIATEIbHBIX
qucel

60

[ToOuTOBBIE TOTHUYECKUE OTIEPAIUH.
Jlornueckwii, apumeTnaecKkuii u
HUKJINYESCKUN CIBUTH

IudpoBanue ¢ TOMOLILIO TOOUTOBON
onepauuu «uckiaroyvaroumee NI

61

KonTpoasnas padora «Teopernueckue
OCHOBBI HH(POPMATHKHN»

1 (15-19 nex)

62

[IpencraBienue u XxpaHEeHUE B MAMSITH
KOMIIBIOTEpA BEILIECTBEHHBIX YHCEI.

63

BrinosnHeHue onepanuii ¢ BENECTBEHHBIMU
YHCIIaMH{, HAKOTICHUE OMIHOOK TpH
BBIYHUCIICHUSIX




[IpakTuyeckas padora no Teme «M3ydyenue

64 MOPa3psAAHOTr0 MATMHHOTO MPEACTaBICHUS 1 1
LENBIX U BEIIECTBEHHBIX YHCEI

65 AHanu3 alropuTMoB 1
Dranbl pelieHns 3a/1a4 Ha KOMIIBIOTEpeE.

66 HNHcTpyMeHTanbHbIE CpEeCTBA: 1
TPAHCIATOP, OTIAAAUUK, TPOPUITHPOBIIUK
Cpena nporpammupoBanusa. Komnunsamuus u

67 MHTEpIIpeTanus nporpaMm. BuptyanbHbie |
MaluHbl. IHTerpupoBaHHas cpena
pa3paboTku

68 MeTto1b1 0TJIaKH TPOrpaMM 1

69 Tunsl nepeMeHHBIX B S3bIKE |
POrPaMMHUPOBAHHUS

70 O6paboTKa HeTbIX YUCET 1

71 O0paboTka BEIECTBEHHBIX YHCEIT 1

72 CityyaliHbI€ U MCEBIOCITYYaiHbIC YHUCIIA 1

73 BerBnenus. CnoxHele ycloBus 1

74 ukiiel ¢ ycnoBueM 1
[[¥KIBI 110 IEPEMEHHOM.

75 BzanMozameHsaeMOCTh pa3jInuHbIX BUIOB 1
UKJIOB

76 O0paboTka HATypaTbHBIX YUCEI C 1
UCTIOJIb30BaHUEM ITHKJIOB
HaxoxaeHnue Bcex MpoCThIX YUCEI B

77 3amanHoM nuana3oHe [Ipaktuyeckas | 0.5

pabota 1o Teme «Perenue 3a1a4 MeTo10M

nepedopar




78

WNuBapuanT nukia

79 JlokyMeHTHpOBaHHE MpOrpaMMm

20 O06paboTka JaHHBIX, XPAHALIUXCS B
daiinax

81 PazOuenue 3agaun Ha moa3agauu
Hcnons3oBanue cTanaapTHON OMOIHOTEKH

%) A3bIKa porpaMmmupoBanus. [loaxnouenue
OMOJIMOTEK MOAIPOrPAMM CTOPOHHHUX
MIPOU3BOAUTENEN

83 [Toanmporpammsr (Tiporieaypsl U YYHKITHH)

84 [onmporpammsl (Tporietypsl U (YHKIINH)

85 [IpakTraeckas paboTa 1o Teme
"PazpaboTka mogmporpamm"
Pekypcusi. PexypcuBHble 00BEKTHI

26 (ppakransr). PexypcuBHbIe poLeaypbl 1
¢bynkun. Mcnonb3oBanue cTeka Ass
OpraHMu3aIHi PEKYPCUBHBIX BHI30BOB

g7 [IpakTuyeckas pabora o Teme
"PekypcuBHBIE IOAIIPOTPAMMBI"

28 Moy abHBINA TPUHIIMI TOCTPOCHUS
mporpamm

&9 YycieHHble METOIEI

90 [IpakTuyeckas pabora o Teme
«HucneHHoe penieHue ypaBHEHUN

o1 Hcnonb3oBanue JUCKpETU3AIMH B
BBIUMCIUTENBHBIX 3a]ja4ax

0 [IpakTuyeckas pabora o Teme

«IpubnKEHHOE BBHIUUCIICHHE UTHH




KPHUBBIX U TUIOMIAAEH HUryp»

93

[IpakTuueckas padota mo Teme «llonck
MakcuMyMa (MUHHUMYyMa) QyHKIHI

94

O6paboTka CUMBOJILHBIX JTAHHBIX.
ANTOpUTMBI 00paObOTKH CHMBOJIBHBIX
CTPOK: TIOACYET KOJIMYECTBA TOSBICHUN
CHMBOJIA B CTPOKE

95

ANTOpUTMBI 00paObOTKH CHMBOJIBHBIX
CTPOK: pa30MeHNEe CTPOKH Ha CIIOBA IO
poOeTbLHBIM CUMBOJIAM

96

AnropuT™MbI 00pabOTKH CUMBOJIBHBIX
CTPOK: TMIOMCK MOACTPOKU BHYTPH JaHHOM
CTPOKH; 3aME€Ha HalICHHOW MOJICTPOKH Ha

JIPYTYIO CTPOKY

97

[IpakTuyeckas pabora o Teme
"O06paboTKa CTPOK C UCMOIB30BAHUEM
(GyHKUIMH cTaHAAPTHON OMOIMOTEKH SI3bIKA
MpOrpaMMUpOBaHUS"

98

I'enepanus cioB B 3aJaHHOM ajiaBUTe

99

MaccuBsl 1 ocneA0BaTEIbHOCTH YHCET.
[IpakTrueckas paboTa 1mo Teme
"3anonaHeHune maccupa'

0.5

100

O06001IEHHbIE XapaKTePUCTUKH MacCHBa

101

JIMHEeNWHBII TOUCK 3aJaHHOT0 3HAYCHUS B
maccuBe. [IpakTuyeckas pabora mo reme
"JInHelHbLINA IOUCK 3aJaHHOI0 3HAYEHHUS B
maccuBe"

0.5

102

[IpakTrueckas padota mo teme "llonck




MHUHHMAaJIbHOTO (MaKCUMAJILHOTO)
3JIEMEHTA B YHCJIOBOM Maccuse'

CopTupoBka 0OJHOMEPHOI0 MacCHBA.
IIpocTsie METOABI COPTUPOBKH.

103 0.5
[IpakTuueckas padora no Teme "IIpoctsie
METO/Ibl COPTUPOBKHU MaccuBa"
CoptupoBka cinusaueM. boicTpas

104 COPTHUPOBKA MAacCHBa (AJITOPUTM 0.5
QuickSort). Ilpaktuueckas pabora 1o reme '
"beicTpas copTupoBka Maccupa'
JIBOUYHBIN MMOUCK B OTCOPTUPOBAHHOM

105 maccuBe. [IpakTrdeckas paboTa o Teme 0.5
"JIBOMYHBINA MOUCK"
JIByMepHBIE MacCHBBI (MAaTPHIIBI).

106 AnTOpUTMBI 00paObOTKH MaTPHII.
Pemenue 3agau ananuza qaHHBIX

107 KonTposbHasi padoTa «AJIrOPpUTMBI U 2 (23-27 map)

108 nporpaMmMHupoBaHue»

109 CpencTBa TEKCTOBOIO MpoIeccopa

110 KomnbrotepHas BEpcTka TekcTa
[IpakTruueckas padota mo teme "BépcTka

111 JIOKYMEHTOB C MaTeMaTUYE€CKUMHU 1
dbopmynamu"

112 HNHCcTpyMEHTHI peLieH3upOBaHUs

113 [IpakTrueckas paboTa 1mo Teme 1
"MHOrocTpaHU4YHbIE TOKYMEHTHI"

114 O6naunbie cepBuckl. KonmnexkruBHas padora 0.5

¢ nokymeHtamu. [IpakTuueckas pabota mno




teme "KostektuBHas pabora ¢
JIOKyMEeHTaMu"

115

Awnanu3 naHHbIX. bonpine naHHbIe.
MammHHOe 00y4yeHue

116

AHaIu3 JaHHBIX C TOMOIIbIO 3JIEKTPOHHBIX
TaOJINIL

[IpakTrueckas padota mo Teme "AHanu3
JAHHBIX C TIOMOIIBIO JIEKTPOHHBIX
Tabaun"

117

118

Hrorosasi konTposbHasi padora (BIIP)

2 (20-24 anp)

119

[Toctpoenue rpadgukoB GyHKITHIA.
[IpakTrueckas padota mo Teme "Harmsanoe
MPEJICTAaBICHHUE PE3YIHTATOB
CTaTHCTUYECKON 00pabOTKM TaHHBIX B BUC
JUarpamMmm CpefiCTBaMH peaaKTopa
9JIEKTPOHHBIX TAOIUI"

0.5

120

Jlunuu tpennaa. [Ipakruueckas padota mo
teme "[logOop MuHUM TpeHa,
IPOrHO3UpOBaHuE"

0.5

121

[Ton6op mapametpa. [IpakTuueckas pabora
1o TeMe "YncieHHoe pereHue ypaBHeHUH
C TIOMOIIIBIO TI0/100pa mapameTpa”

0.5

122

OnTumu3zanus Kak MOUCK HaMTydIlero
pelIeHUs B 3a/IaHHBIX YCIOBHSIX.
[IpakTuueckas padota mo Teme "PereHue
3a/1a4 ONTUMHU3AIUHU C IOMOIIBIO
AJICKTPOHHBIX TabIUIT"

0.5




123 PeszepBHoe Bpemst 1
124 PesepBHOE Bpems 1
125 PeszepBHoe Bpems 1
126 PeszepBHoOe Bpems 1
127 PesepBHOE Bpems 1
128 PeszepBHoe Bpemst 1
129 PesepBHOE Bpems 1
130 PeszepBHoe Bpemst 1
131 PesepBHOE Bpems 1
132 PeszepBHoe Bpemst 1
133 PesepBHOE Bpems 1
134 PeszepBHoe Bpems 1
135 Pe3epBHOE Bpems 1
136 PeszepBHoe Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 136 215

I[TPOTPAMME




11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHBbIE
Nen/m | Tema ypoxa Kontpoabubie  IlpakTnueckue Aara wHppoBbie
Bcero H3ydeHusi oOpa3zoBaTesbHbIE
padoThI padoThI pecypen
KonunuecTBo nHbOpMarmm 1
AJITOPUTMBI CHKATHSI TAHHBIX 1
AnroputMm Xaddmana 1
[IpakTuyeckas padora no Teme "Cixatue
4 JIaHHBIX C TIOMOUIBIO AITOPUTMA 1 1
Xapdmana"
5 Anroputm LZW 1
AJTOPUTMBI CKaTHUS TaHHBIX C TIOTEPSIMHU.
6 [TpakTrueckas padota o teme "Cxxatue | 0.5
JaHHBIX ¢ oTepsmu (anroputmsl JPEG, )
MP3)"
CxopocTh niepeauu JaHHbIX 1
[TomexoycTONYMBBIE KOJBI 1
9 [TpakTrueckas paboTa mo Teme | 1
"TlomexoycToiunBBIE KOABI"
Cucrembl. KOMIIOHEHTHI CHCTEMBI U UX
10 B3aumoJeiicteue. CucteMHbIi 3P QexT. |
VYnpasnenue kak HHOOPMAITMOHHBINA
nporecc. OOpaTHas CBS3b
11 Mopenu 1 MoaeInpoBaHue 1
12 I'padmr 1
13 Pemienue 3a1a4 ¢ momoIisio rpagos 1




14

JepeBbs

15 OCHOBBI TEOPUH UTP
[IpakTuyeckas padora no Teme "[lonck
16 BBIUTPBIIIHON CTPATEruu B UTPE C OJTHOMU
nHpopmaruen"

17 CpencrBa HCKYCCTBEHHOI'O MHTEIJIEKTA
13 [TpakTrueckas padota mo Teme "Cpeacrra
HMCKYCCTBEHHOTO MHTEJIeKTa"

dopmanuzanus MOHSATHS alTOPUTMA.

19 Mammna TrropyHTa Kak yHUBEpCcaJibHas
MoJenb Beruuciennil. Tezuc Yeépua—
Trropunra
[TpakTuyeckas pabora 1o Teme

20 "CocraBieHue POCTOi MporpaMmsl ISt
MamuHbl Thropunra"

21 Mammna ITocra

22 Hopwmanpnsie anropudmer Mapkosa
AJTOPUTMHYECKH HEpa3peIINMbIE 3aJauu.

23 3anavya octaHoBa. HeBO3MOXKHOCTH
ABTOMATUYECKOM OTJIAJIKU MTPOrpaMM

24 Co>XHOCTh BBIYUCIICHUI
[Touck MpOCTHIX YKCEN B 3alaHHOM

25 JIMana3oHe C MOMOIIBIO aJIropuT™Ma
«pemeto DparocheHar

2% [TpakTruyeckas padora no Teme "[lonck
IIPOCTBIX YKCEN B 33/1aHHOM JiMaria3oHe"

7 MHoropa3psiHbIe LeNbIe Yncia, 3aJa4n

JUIMHHOU apu(METUKH




28

[TpakTuyeckas pabora o Teme
"Peann3anusa BLIYUCICHUH C
MHOTOpa3psAIHbIMHA YHCIaMH"

29

CrnoBapu (accoruaTHBHBIC MACCHUBBI,
otoOpaxenus ). X3m-Tabmauisl. [locrpoenue
an(haBUTHO-YACTOTHOTO CIIOBAPS JIJIst
3aJ]aHHOT'O TeKCTa

30

[TpakTuyeckas pabora o Teme
"TTocTpoenue andaBUTHO-4aCTOTHOTO
cJI0Baps U1 3aJaHHOTO TeKcTa"

31

AHanm3 TeKkcTa Ha €CTECTBCHHOM S3BIKE.
Brinenenue mocienoBaTeILHOCTEN 110
mabmnony. PerynspHbie BeIpaXeHUS.
YacToTHBIN aHATN3

32

[TpakTrueckas padota o Teme "AHanu3
TEKCTa Ha €CTECTBEHHOM SI3bIKE"

33

Crexu. AHanM3 NPaBUIBHOCTH CKOOOYHOTO
BBIPa)KEHUS

34

Brruncnenue apugmeTnyeckoro
BBIP)KEHUS, 3aIIMCAHHOTO B IIOCTPHUKCHON

dbopme

35

[TpakTrueckas paboTa mo Teme
"Brruncnenue apuMeTHIECKOTO
BBIP)XEHUS, 3aIIMCAHHOTO B IIOCTPHUKCHON

dbopme"

36

Ouepenu. Mcnionb3oBaHue ouepeaun 1is
BPEMEHHOT'0 XPaHCHUS TaHHBIX

37

[TpakTuyeckas pabora o Teme




"Ucnons3oBanue ouepenu"”

38

JepeBbsi. Peann3zanus gepesa ¢ MOMOIIBIO
CCBUIOYHBIX CTPYKTYD. /[[BONYHBIE
(bunapnsie) nepesbs. [locTpoenue nepesa
JUTSI 33IaHHOTO apu(PMETUIECKOTO
BBIPAXKEHUS

39

[TpakTrueckas paboTa Mo Teme
"Ucnonp30BaHue 1€peBbEB AJIs
BBIYHCIICHUS apu(PMETHIECKUX
BBIpaXEHU"

40

PekypcuBHBIE aqropuT™Mbl 00X0/1a JIepeBa.
Hcnonp30BaHue CTeKa U OUepeIn st
o0xoja nepesa

41

PekypcuBHBIC alropuT™MBI 00X0/1a JepeBa.
Hcnonb30BaHre CTEKa M OYEPEIH JIS
0o0xo/1a epeBa

42

Anroputmsl Ha rpadax. [loctpoenune
MUHHMAaJIHLHOTO OCTOBHOTO JiepeBa
B3BEIICHHOTO CBSI3HOTO
HEOPHEHTHUPOBAHHOTO Tpada

43

O6xox rpada B rimyouny. O6xox rpada B
LIUPUHY

44

KonnuecTBO pa3auyHbIX MyTeH MEXIY
BEPLINHAMU OPHUEHTHPOBAHHOI'O
aIMKINYecKoro rpaga

45

Agroput™ JIeHKCTpBI.

46

[TpakTuyeckas pabora o Teme
"Beluniciienue 1IuHbl KpaT4ailiero myTi




MEXy BEepLIMHAMU Tpada (alIroputm
JHerikcTpon)"

47

Anroputm ®noiiga—Yopamia

48

3agaum, perraemMple ¢ TOMOIIbIO
JTIMHAMHYECKOTO MPOrPaMMHPOBAHMUS:
BBIYHMCIICHHE PEKYPCUBHBIX (YHKIIUN

49

[TpakTuyeckas pabora o Teme
"Brruncnenue peKypCUBHBIX (DYHKIIHH C
MTOMOUIbIO0 JUHAMUYECKOTO
MporpaMmmMupoBaHus"

50

3aiauu, penaeMble ¢ TOMOILbIO
JAUHAMHUYCCKOI'O NIpOrpaMMUpPOBAHUA:
MOJICUET KOJTMYECTBA BAPHAHTOB

51

[TpakTuueckas pabora no teme "Tlomcuér
KOJINYECTBA BAPUAHTOB C IIOMOLIBIO
JUHAMUYECKOI0 TPOrpaMMUpPOBaHUs"

52

3agaum, perraemMple ¢ TOMOIIbIO
JTMHAMHYECKOTO MPOrPaMMHPOBAHMUS:
3aJa4Yy OIITUMU3AIINN

53

[TonsiTue o mapagurmax
nporpammupoBanus. O030p S3BIKOB
MIPOTPaMMHUPOBAHUS

54

[TonsiTrie 06 00BEKTHO-OPHUEHTUPOBAHHOM
IPOrpaMMHUPOBAHUHT

55

O0BexTsI U Kiacchl. CBOMCTBA U METOIBI
00BEKTOB

56

OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3

57

[TpakTuyeckas pabora o Teme




"HcnoIb30BaHME TOTOBBIX KJIACCOB B
nporpamme"

Pa3paboTka mporpaMm Ha OCHOBE

58 00BEKTHO-OPUEHTHPOBAHHOTO MOIX0/1a
[TpakTrueckas padota "Pa3paboTka

59 MPOCTOM MPOTPAMMBI C HCIIOJIb30BAaHUEM 1
KJ1IaccoB"
Nukancynsmus. [IpakTudeckas padbora mo

60 Teme "Pa3paboTka Ki1acca, CIoIb3YIOIIEro 0.5
HWHKAICYJALHI0"

61 HacnenoBanue. Ilomumopdusm

2 [TpakTrueckas paboTa Mo Teme 1
"Pa3paboTka repapXxuu Ki1accoB"
Cpenbl OBICTPOI pa3pabOTKU MPOTPaMM.
[IpoexTupoBanue unTepderica

63 nosb3oBarens. Mcnoib3oBaHue rOTOBBIX
YIPAaBIISEMBIX 3JIEMEHTOB JIJIsl TOCTPOEHUS
uHTepdeiica
[TpakTuyeckas pabora o Teme

64 "Pa3paboTka mporpamMmsl ¢ TpadrudecKkum 1
unrepdeiicom”

65 N3yueHne BTOPOro si3blka
MPOrPaMMHUPOBAHUS

66 N3ydenue BTOpOro A3bIKa
MIPOrPaMMHUPOBAHUS

67 KounTpoibHas paéora «AJropuTMbI U 2 (12-16 sm)

68 nporpaMmMHupoBaHue»

69 DTanbl KOMIbIOTEPHO-MAaTEMaTUYECKOTO




MOJEIIUPOBAHUS

70

Juckperuszanus npu MaTeMaTHYeCKOM
MOJICJIMPOBAHUU HETIPEPHIBHBIX MPOLIECCOB.
MoaenupoBaHue IBUKEHUS

71

[TpakTrueckas paboTa Mo Teme
"MonenupoBanue ABUKEHUSA"

72

MonenupoBaHue OMOIIOTUYECKUX CUCTEM.
[TpakTrueckas paboTa Mo Teme
"MopaenupoBaHue OMOJIOTHYECKUX CHCTEM'

0.5

73

MareMaTudeckue MOJICIN B SKOHOMHUKE.
BrrunciurenbHbIe 9KCIEPUMEHTHI C
MOJICIISIMUA

74

BepositHocTHbie MOgenu. [TpakTuyeckas
pabota mo Teme "MmuTanmonHoe
MOJIETUPOBAHUE C IOMOIIBIO METO/1a
MonTe-Kapno"

0.5

75

KommnbroTepHoe MOAETHPOBaHUE CHCTEM
YIpaBJICHUS

76

O0paboTka pe3ybTaTOB IKCIIEPUMEHTA

77

Tabnuunble (penauuoOHHbIC) 6a3bl JAHHBIX

78

[Touck, copTupoBKa U GUIbTpALKs TaHHBIX.
3anpockl Ha BRIOOPKY JIaHHBIX. 3aIPOCHI C
napamerpamu. Beramcinsemsle nosis B
3anpocax

79

[TpakTuyeckas padora no Teme "Padora ¢
roToBoi 0a30i JaHHBIX"

80

MHuororabauyablie 0a3bl JaHHBIX. TUIIBI
CBsI3ei Mex 1y Tabiuiamu. BaemHuit




Kiro4. L{emocTHOCTh 6a3bl JaHHBIX

[TpakTrueckas paboTa Mo Teme

81 "Pa3paboTka MHOTOTAOIUYHON Oa3bI
ITaHHBIX"

%) 3anpockl K MHOTOTa0IMYHBIM 0a3aM
JTAHHBIX

23 [IpakTuyeckas paborta o Teme "3anpockl K
MHOTOTa0INYHON’ 0a3e maHHBIX"

84 S3b1k ynpaBnenus nanHeiMu SQL
[TpakTrueckas paboTa Mo Teme

85 "YrpasieHre TaHHBIMHU C TTIOMOIIIBIO SI3bIKA
SQL"

26 Hepensimonnsie 6a3bl JaHHBIX.
DKCHEPTHBIE CUCTEMBI

87 WHTepHeT-nIpUII0KEHUS
[ToHsiTHE O cepBEPHOI U KIIMEHTCKOU

88 yacTax caiita. TeXHOIOrusl «KIMEHT —
cepBep», e€ TOCTOMHCTBA U HEIOCTATKHU

89 OcHoBbl s13p1ka HTML

90 [TpakTrueckas padota o teme "Co3nanue
TEKCTOBOM BeO-CTpaHUIIBI"

91 OcHoBbl s13p1ka HTML

92 OcHoBbl s13p1ka HTML
[TpakTrueckas padota o teme "Co3nanue

93 BEO-CTPaHUIIBI, BKIIOYAIOMIEH
MYJIbTUMEIUNHBIE 00BEKTHI (PUCYHKH,
3BYKOBBIC JIaHHBIE, BUJIEO)"

94 OcHoBbl KackagHbix TabuI ctuieit (CSS)




[TpakTuyeckas pabora o Teme

95 "OdopmieHne CTpaHHITBI C TTOMOIIBIO 1
KacKaaHbIX TaOur cTuieii”

96 Cuenapuu Ha s3pike JavaScript

97 Cuenapuu Ha s3bike JavaScript

98 ®opmbl Ha BEO-CTpaHULIS

99 [TpakTrueckas padota o Teme "OOpaboTKa 1
naHHBIX hopm"

100 Pa3memenue Beb-caiiToB. Ycimyra
XOCTHHTA. 3arpy3ka (¢aitioB Ha CalT
Kanpuposanue. Ucnpasienne

101 nepcnekTuBsl. [ ucrorpamma. Koppekuus
YPOBHEH, KOPPEKLIM 1IBETA.
ObecrBeunBaHNe LIBETHBIX N300paKeHUI
BBoa n3o0pakeHuil ¢ UCIoIb30BaHIEM

102 Pa3NUYHBIX TUPPOBBIX YCTPOUCTB. 0.5
[TpakTuueckas padora 1o Teme "OOpaboTKa '
¢ poBeIx GoTtorpadpuit”
Perymb. PaGota ¢ obnactsamu. OUIBTPHI.

103 [IpakTuyeckas padora o Teme "Perymip 0.5
¢ poBeIx GoTtorpadpuit”
MHorocnoitabie n300pakeHus. TeKCTOBbIC

104 cnou. Macka cios. Kananel. Coxpanenue
BBLIEIIEHHOH o0acTn

105 [TpakTuyeckas pabora o Teme 1
"MHorocnoitHbie n300paxeHus"

106 [ToaroroBka WiLTFOCTpaIyii 1715 BEO-CaliTOB. 0.5

[TpakTuyeckas pabora o Teme




" AHUMHpOBaHHBIE U300paKeHU"

Bekropnas rpaduka. Bekropuzamms

107 N 1
pacTpoBBIX H300pakeHUN

108 [TpakTrueckas padota o Teme "BekTopHas |
rpaduka"

109 ITpyHIMIIBI TOCTPOEHUS U PEAAKTUPOBAHUS 1
TPEXMEPHBIX MOJIEIECH

110 [TpakTrueckas padota o teme "Co3nanue |
IIPOCTBIX TPEXMEPHBIX MoJIenen"”

111 Cetounble MoJien. MaTtepuabl 1

112 [TpakTuyeckas padora no Teme "CeTouHbIe 1
moxenn"

113 MonenrpoBaHuEe HCTOYHUKOB OCBEIICHHUS. |
Kameps!

114 [TpakTuyeckas pabora o Teme 1
"Pennepunr"

115 AnnutuBHBIE TexHONOrUU (3D-puHTEPHI) 1

116 [ToHsiTHE O BUPTYaIbHOM PEATbHOCTH U |
JIOTIOJTHEHHOW pealbHOCTH

117 KountpoabsHnas padora

118 «I/IH(l)l:)pMaIII/IOI:lHLIe TeXHOJIOTUM» 2 2 (20-24 anp)

119 PesepBHOe Bpems 1

120 Pe3epBHOE Bpems 1

121 PesepBHOE Bpemst 1

122 Pe3epBHOE Bpems 1

123 PesepBHOE Bpems 1

124 PesepBHOE Bpemst 1




125

PesepBHOE Bpemst

1
126 PesepBHOE Bpems 1
127 PesepBHoe Bpems 1
128 PesepBHoe Bpems 1
129 Pe3epBHOE Bpems 1
130 PeszepBHoe Bpemst 1
131 Pe3epBHOE Bpems 1
132 PesepBHoe Bpems 1
133 Pe3epBHOE Bpems 1
134 PeszepBHoe Bpemst 1
135 Pe3epBHOE Bpems 1
136 PeszepBHoe Bpemst 1

OBUIEE KOJIMYECTBO YACOB I10

I[TPOI'PAMME

136

36.5




ITPOBEPAEMBIE HA EID 110 HHO®OPMATHUKE TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon
NpoBepsieMoro
TpeOOBaHUSA

IIpoBepsiemble TPeGOBAHUS K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOW 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

1.

3namo (nonumams)

1.1

[TonnMaHMe OCHOBHBIX HPUHIUIIOB YCTPOWCTBA M (YHKIMOHHPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX M MOOMIBHBIX KOMITBIOTEPOB; TEHACHIIHMA
pa3BUTHUS KOMIBIOTEPHBIX TEXHOJOIHMH; BIaJCHHE HABBIKAMH PAalbOTHI C
ONEPALMOHHBIMU CHCTEMaMH M OCHOBHBIMH BHAAMH IIPOrPAMMHOIO
obecrieyeHus JUIsl  peIIeHUsT y4eOHbIX 3aJad 10  BbIOpaHHOM

crnenyaian3anuu

1.2

Hannuue mpencraBieHnii o 0a30BBIX MPHUHIMIIAX OpPTaHU3alUU U

(GYHKIIMOHUPOBAHMS KOMITBIOTEPHBIX CETe

1.3

ITorumManne OCHOBHBIX IMPUHIUIIOB IOUCKPCTHU3ALUH Pa3JINYHBIX BHUIOB

uHpopmaruu

1.4

[lonnmanue 06a30BBIX aITOPUTMOB OOpPAOOTKH YHCIOBOM M TEKCTOBOM
uHpOpManMM (3aIUCh YHCENl B TO3UIMOHHOW CHCTEME CUHCICHHS,
JETUMOCTh LIEJIBIX YHCEN; HaX0XIEHHE BCEX MPOCTHIX YHCENT B 33JaHHOM
nuanazoHe; 00pa0oTka MHOTOPa3psAOHBIX — IENBIX  YHCET; aHaJIW3

CUMBOJIbHBIX CTPOK U APYTHUX), AITOPUTMOB ITOMCKA U COPTUPOBKHU

1.5

3HaHue (yHKIMOHAJIBHBIE BO3MOYKHOCTH MHCTPYMEHTAJIBHBIX CPEICTB

cpenbl pazpaboTKu

1.6

Brnanenne OCHOBHBIMH CBEACHHSIMH O 0a3axX HaHHBIX, UX CTPYKTYpe,

CpeIcTBax CO3/IaHus M paOOTHI C HUMHU

1.7

[ToHnmMaHue BO3MOXHOCTEH M OTPAHMYEHUN TEXHOJOTUH UCKYCCTBEHHOTO
UHTEIJIEKTa B Pa3IMYHBIX O0JIaCTAX; HaJU4Me MpeJICTaBiIeHU 00
HUCITIOJIB30BaHUU I/IH(l)OpMaI_[I/IOHHBIX TEXHOJIOTUH B PA3INIHBIX

npodeccuOHaTBHBIX chepax

1.8

Bragenue TeopeTMUECKMM anmapaToM, IO3BOJISIIOIIMM OCYIIECTBIATh
IPEJICTaBICHUE 3aJaHHOI'0 HATYpaJbHOIO YMCIIA B Pa3jIMYHBIX CHCTEMAax
CUMCIICHUS; BBINOJHATh MPeoOpa3oBaHMsl JIOTMUECKUX BBIPAXKEHUIA,
UCIIOJIb3YSl 3aKOHBI anreOpbl JIOTHKHU; ONpEeAeNiaTh KpaT4alliuil myTh BO
B3BELICHHOM rpade M KOJWYECTBO IMyTEeH MEXAy BEpIIUHAMHU

OPUEHTHPOBAHHOT'O AIIMKINYECKOTO rpada




Ymems

2.1

YMeHue Hcnonb30BaTh KOMIIBIOTEPHO-MAaTEMaTHUYECKHE MOJAEIU Ul
aHanu3a 00BEKTOB M MPOLECCOB: (hOPMYyTUPOBATH II€Nb MOJICIUPOBAHUS,
BBINOJIHATh AHAJIU3 PE3Y/IbTATOB, MOJYYEHHBIX B XOJ€ MOAEIMPOBAHHS;
OLICHUBATh Aa/€KBATHOCTb MOJIEJIM MOJEIMPYEMOMY OOBEKTY WIH

mponeccy; NpCACTaBIATh PE3YJIbTAThl MOJACIUPOBAHNA B HATJIAAHOM BUIC

2.2

YMmenue kiaaccu(uIMpOBaTh OCHOBHBIC 3a/aud  aHAIW3a JIaHHBIX
(TpOrHO3UpOBaHUE, KJaccupukanus, KJIacTepU3alus, aHaIu3
OTKJIOHEHHI1); TMOHMMATh IOCIEJOBATEIbHOCTh PELICHUS 3aJad aHajIu3a
JAHHBIX: COOp MEPBUYHBIX JTAHHBIX, OYMCTKA U OIIEHKA Ka4eCTBa JaHHBIX,
BeIOOp W (WIM) TIOCTPOGHHWE MOJENU, NpeoOpa3oBaHUE JAHHBIX,

BU3yalin3alud JaHHBIX, HHTCPIPCTAHUA PC3YJIbTATOB
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YMmenue onpenensite UHGOPMAIMOHHBIH 00BEM TEKCTOBBIX, IPaUIECKUX
¥ 3BYKOBBIX JIaHHBIX IIPH 3a/IaHHBIX ITapaMeTpax JAUCKPETU3aluu. Y MEHHUE
OINPEIETATh  CPENHIOI CKOPOCTh Iepefauyd  JaHHBIX, OLEHHBATh
U3MEHEHHE BPEMEHU TIepefadd NpH HM3MEHCHHH HH(OPMALOHHOTO

00BbEMa JaHHBIX M XapaKTEPUCTHK KaHajla CBA3H
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YMeHue CTpOuTh KO, OOECIEeUMBAIONIMN HAUMEHBIIYI0 BO3MOXKHYIO

CPEIHIO0 JUTHHY COOOIIEHUS TIPU U3BECTHOMN YacTOTE CUMBOJIOB

2.5

YMeHue ucCnonap30BaTh MPU PELIEHWH 3a7ad CBOMCTBA IMO3MLIMOHHOU
3allUCH YHCEJI, aJrOPUTMbI MOCTPOEHHUS 3alMCH YHCIIA B MO3ULIMOHHOU
CHCTEME CUHCIICHHUS C 3aJlaHHBIM OCHOBAaHUEM W MOCTPOCHMS YHCJIa IO
CTPOKE, COJAEpXKallell 3amuch ATOTO 4YHUCIa B TMO3UIMOHHON CHUCTEME
CUHMCIICHHUS C  3aJaHHBIM  OCHOBaHHUEM; YMEHHUE  BBINOJHATH

apI/Iq)MeTI/I‘-IGCKI/Ie oncpanru B HIO3UIUOHHBIX CUCTCMAX CHUCIICHU A

2.6

YMeHHe CTpPOUTHh JIOTMYECKOE BBIPAKEHHE B JIU3IBIOHKTHBHOM U
KOHBIOHKTUBHOM  HOpMaJbHBIX ¢opMax MO 3aJaHHON  Tadiuie
UCTUHHOCTH; HCCIIEAOBaTh  OOJNIACTh  MCTUHHOCTH  BBICKAa3bIBaHMA,

COACPKAIICTO MCPCMCHHBIC,; PCHIATL HECCIIOXKHBIC JIOTHYCCKUC YPABHCHUA

2.7

YMeHune pemarb alropuTMHUYECKHE 3aJaud, CBA3aHHBIE C AHAIU30M
rpadoB (3a1aud MOCTPOEHHS ONTHUMAJIBHOTO MYTH MEXIY BEpIIMHAMH
rpada, onpeneneHusl KOJMUECTBA PA3IUYHBIX IMyTeH MEXAy BEpIIUHAMH

OPUEHTHPOBAHHOTO AlUKINYECKOTO rpada)

2.8

YMeHue ucnonbp30BaTh JEPEBbs MIPU aHAIM3€ U IOCTPOCHUU KOAOB U JUIS
npelcTaBiIeHus] apuMETHUYECKUX BBIPAXKEHHM, MpH peHIeHUH 3a1ad
IIOMCKA M COPTUPOBKHM; YMEHUE CTPOUTH JEPEBO HUIPHI IO 3aJaHHOMY
QITOPUTMY; pa3pabaThiBaTh U OOOCHOBHIBATh BBIUTPHILIIHYIO CTPATErHIO

UTPBI




2.9

YMenue AHAJIM3UPOBATL  AJITOPUTMBI C  HUCIHOJIB30BAHUCM Ta6JII/II_[
TPACCUPOBKU,; OIMPCACIIATH 0e3 HCIOJIb30BAHUS KOMIIBIOTCPA PC3yJIbTAThI
BBITIOJTHCHHA HECIOXKHBIX IMPOrpaMM, BKIIOYAIOMIUWX HHUKJIIBI, BETBJICHUA U

nmoArnporpaMmal, IpHr 3aJaHHBIX UCXOJHBIX JaHHBIX

2.10

YMeHue omnpeaensTh CIOXKHOCTh H3Yy4aeMbIX B Kypce 0a30BBIX
IrOPUTMOB (CYyMMHpOBAHHUE 3JIEMEHTOB MacCHBa, COPTUPOBKA MacCHBa,
nepeOOpHbIe AJITOPUTMBI, JBOMYHBIA TOWCK) W TNPUBOJUTH HPUMEPHI

HCCKOJIBKHUX aJITOPUTMOB pa3H01?1 CJIOKHOCTHU JIA pCHICHUSA O,Z[HOI>'I 3agauun

2.11

BrnaneHne yHHMBEpPCAIBHBIM SI3BIKOM IPOrPAMMHMPOBAHMS  BBICOKOIO
ypoBHs (ITackans, Python, Java, C++, C#), npeacraBieHussMu 0 6a30BBIX
TUTIaX JAHHBIX M CTPYKTypaxX NaHHBIX; YMEHHE HCIIOJIb30BaTh OCHOBHBIE
VIOPABIAIOINAE  KOHCTPYKIHMHM,  YMEHUE  OCYIISCTBJIATH  aHAJIU3
NPEUVIOKEHHOH ~ MPOrpaMMbl:  ONpPENENATh  pe3yNbTaThl  paboThI
IPOTPaMMBbI TIPY 33JaHHBIX UCXOJHBIX TAHHBIX; OMPEIENsATh, MPU KaKUX
UCXONHBIX JIaHHBIX BO3MOXKHO TIOJyYeHHE YKa3aHHBIX pPE3YJIbTaTOB;
BBIABIISITH JIaHHBIE, KOTOpBIE MOTYT TPUBECTH K OIIMOKe B paboTe
[IPOrPaMMBI; dopMynHpoBaTh  MPEUIOKEHUS MO  YIyYIIEHUIO

IPOTPaAMMHOTO KOJIa

2.12

YMeHHe pealu3oBBIBATH HAa BBIOPAaHHOM  JUIS  HM3YUYEHHS  SI3bIKE
nporpammupoBaHusi Beicokoro ypoBHs (ITackans, Python, Java, C++, C#)
TUTIOBBIE AJITOPUTMBbI 0OpAaOOTKH YHCEN, YUCIOBBIX MOCIEA0BATEIbHOCTEN
U MAacCHBOB: IIPEICTaBIEHUE YHUCIa B BUAE HaboOpa MPOCTHIX
COMHOKHUTENCH; HaxO0XIEeHHE MaKCUMaJIbHOW (MHUHHUMAIBbHOW) IHQPHI
HATYpaJIbHOI'O YKCia, 3aIMCaHHOTO B CUCTEME CUUCIICHUS C OCHOBaHHUEM,
He mnpeBblmaromuM 10; BbluMciieHHEe OOOOIIEHHBIX XapaKTEPUCTHUK
3JIEMEHTOB MacCMBa WJIM YHCJIOBOH IOCIIEAOBAaTENLHOCTH (CyMMBI,
NPOM3BEACHUS  CPEJHEro  apu(METUYECKOro, MHHHUMAJIBHOTO  H
MaKCHMaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIOMINX
3aJaHHOMY YCIIOBHIO); COPTHPOBKY JJIEMEHTOB MacCHBa; yMEHHUE
UCIIONIb30BaTh B MPOTpaMMax JaHHBbIC pPa3IUYHBIX TUIIOB C YYETOM
OTpaHMYEHUN HA JAMANa30H MX BO3MOXKHBIX 3HAUYEHUN, NMPUMEHSTH MPHU
pelIeHNUH 3a7jad CTPYKTYPhl JAHHBIX (CIHMCKH, CIOBapH, CTEKH, OYEpeNH,
JIepeBbsl); IPUMEHATh CTaHIAPTHBIE U COOCTBEHHbIE MOJMPOTrPAMMBI JIJIs
00pabOTKM YMCIOBBIX JAaHHBIX U CUMBOJIBHBIX CTPOK; UCIOJIB30BATH IMPH
pa3paboTKe mporpaMM OMOJIUOTEKH TOAMPOTPAMM; YMEHHE HCITOIh30BaTh

CpEICTBA OTJIAJIKH MMPOTrPaMM B Cpesie POrpaMMHUPOBAHHUS

2.13

YMmenne HCIIOJIBb30BaTh OJICKTPOHHEIC Ta6J'II/IHBI JJIA aHalInu3a,

MIPEACTABICHUS M O0pabOTKHM JaHHBIX (BKJIIOYas BHIOOP ONMTHMAIbLHOTO




pelieHus, moAdop JIWHUU TPEHIA, PEIICHUE 3aqad MMPOTHO3UPOBAHUS);
YMEHHE HCIOJb30BaTh TaONWUYHbIC (pPEISIMOHHBIE) 0a3bl JaHHBIX |

CIIPaBOYHBIC CUCTCMBI

2.14

YMeHue OpraHu30BbIBaThH JIMYHOE HH(POPMALMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM  DPA3JIMYHBIX  CPEACTB  HHU(PPOBBIX  TEXHOJOTHIA;
NOHMMAaHUE BO3MOXKHOCTEH LHM(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX

ycIyT, HU(POBBIX 00pa3oBaTEIbHBIX CEPBUCOB




INEPEYEHD 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA EI'D
1HO UH®OPMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1

[udposasi rpaMOTHOCTH

1.1

OcHOBHbIE TEHJICHIIUU Pa3BUTHs KOMITbIOTEPHBIX TeXHOoNIOTUi. [lapamiensHbie
BbIuKcIIeHHs. MHOTONpoIiecCOpHble cucTeMbl. Pactipenenénusie

BBIYHCITUTENLHBIE CUCTEMBI U 00pab0TKa OOIBIINUX TaHHBIX

1.2

[TpyHIMOBI OCTPOEHUS W annapaTHble KOMIIOHEHTbI KOMIIBIOTEPHBIX CETEH.
CereBbie mnpotokosnbl. Cerb HMHrepHer. Agppecanuss B cetu VHTepHer.
ITpotokonsl crexka TCP/IP. Cuctrema nomenusix uméH. Pa3znenenue IP-cetn Ha

IMOJICETH C IIOMOIIBI0 MacOK ITOACETEN

1.3

daitnoBas cucrema. [lowck B daitioBoit cucreme. [IpuHIMIIBI pa3MemieHus U
MMEHOBaHMS (aiinoB B nonroBpeMeHHON mamsaTu. [1laGnoHbl ais omucaHus

rpyni ¢ainos

1.4

CkopocTh mepenayd  JaHHBIX. 3aBUCUMOCTh  BpEMEHH IMepeJayd  OT

MH(POPMALIMOHHOTO 00bEMA TaHHBIX U XapaKTEPUCTUK KaHaJIa CBSI3U

1.5

[IudpoBanne nanapix. CuMMeTpudHbIe U HecuMMeTpuuHbie mudpel. [ndpsr
npoctoii 3amensl. [ludp Llesaps. Hludpp Bmwxenepa. Aaroput™ muppoBaHHs
RSA

1.6

Kopl, mo3Bosistonyie 0OHapyKUBaTh U UCTIPABIIATH OIINOKH, BOSHUKAIOIIHE MIPH
nepenade naHHbiX. Paccrosane Xammunra. KonupoBanue ¢ moBTopeHrneM OUTOB.

Koxapr XomMmunra

TeopeTnueckre OCHOBBI HTHPOPMATUKU

2.1

JlBouyHOe  KoaMpoBaHWE. PaBHOMEpHbIE M HEpPaBHOMEpHBIE  KOJBbI.
JlekoaupoBaHue COOOIICHUH, 3aUCaHHBIX C TIOMOIIBI0 HEPAaBHOMEPHBIX KOJIOB.
Ycnosue ®ano. [locTpoeHre ONHO3HAYHO AEKOAHUPYEMBIX KOJOB C IIOMOIIBIO

nepeBa

2.2

Teopernueckne mMOAXOMBI K OICHKE KojudecTBa uHGopmanuu. EauHUIBI
M3MEpeHUsT KoiaumdecTBa WH(opMmanuu. AJ(aBUTHBIA TOIXOM K OICHKE
Kojm4yecTBa WH(opManuu. 3aKOoH aaauTUBHOCTH uWHpopmanuu. Dopmyna

Xaptau. Uapopmanus u seposarHocts. @opmyna Illennona
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Cucrembl cuucieHus. Pa3BépHyTas 3amuch 1EIBIX W JIPOOHBIX YHCENT B
MO3UIIMOHHON cucTemMe cuMcieHus. CBOMCTBAa MO3MIIMOHHOM 3allCH YHCHA:
KOJMYECTBO IU(p B 3aIUCH, TPU3HAK JIETUMOCTH YHCIIa HA OCHOBAHHE CHUCTEMBI
CUMCJIEHUS. AJITOPUTM TIEPEBO/IA LIEJIOr0 Yncia U3 P-u4HON CUCTEMBI CUMCIICHUS

B JICCATUYHYIO. AJITOPUTM TE€peBOJa KOHEUHON P-n4yHOW ApoOu B MeCATUYHYIO.




Anroput™M nepeBoja LIEJOro 4Yuciaa U3 JECATUYHOM CUCTEMbI cuMciaeHus B P-
nuHyto. llepeBoj KOHEYHOM JAecATHYHOM Jpobu B P-nunyro. J[BomuHas,
BOCBMEPHYHAS U IIECTHAALIATEPUYHAS CUCTEMBI CUMCIICHUS, CBA3b MEXKAY HUMH.

ApudmeTrrueckne onepanyy B MO3UIIMOHHBIX CUCTEMaX CUYUCIICHUS
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Tpoanaﬂ YpaBHOBCUICHHAA CUCTEMA CUUCIICHUS. IIBOH‘IHO-I[GCHTH‘IH&H CHCTEMA

CUHCJICHHUA

2.5

Komuposanue tekcroB. Konuposka ASCII. OgHoGaliTHbIe KOgupoBKU. CTaHmapT
UNICODE. KomupoBka UTF-8. Ompenenenue wuH(POpMAIMOHHOTO 00BEMaA

TEKCTOBBIX COOOLLIEHUN

2.6

KonupoBanue nzobpaxennit. Ouenka HHPOPMAIUOHHOTO 00bEMA rpaduvIecKux
TAHHBIX TPH 3aJlaHHBIX Pa3pelleHUu: U TIyOHHe KOIUpoBaHUs LBeTa. L[BeToBBIC
mozenu. Konuposanme 3Byka. OueHka WHGOPMAIMOHHOTO 00BEMa 3BYKOBBIX

JaHHBIX IIPH 3aJIaHHBIX YaCTOTC AUCKPETU3aU U pa3pAAHOCTH KOAUPOBAHUA

2.7

Anrebpa goruku. IloHsiTue BBICKa3bIBaHMs. BbICKa3bIBaTeNbHBIE (HOPMBI
(npenukatsl). KBaHTOpHI Cy1IIeCTBOBAHHS U BCEOOIIIHOCTH.

Jlornueckue onepanuu. TaOmuubl HUCTUHHOCTU. Jlormdeckue BbIpaKEHUS.
Jlormyeckue ToxaecTBa. Jlornueckue onepanyuy U ornepanuy HaJl MHOKECTBAMHU.
3aKoHBl anreOpbl JIOTUKU. OKBHUBAJICHTHbIE IPeoOpa3oBaHMs JIOTHUYECKUX
BBIPAKCHU. JIornueckue ypaBHEHHs U CUCTEMBI YPABHEHUM.

Jlornueckue (GyHKIMHA. 3aBHCHUMOCTb KOJHYECTBA BO3MOXHBIX JIOTHYECKHUX
(GYHKIMH OT KOJIMYECTBA APTyMEHTOB.

Kanonnueckue ¢hopmbl TOTHIECKUX BBIPAKESHUN

2.8

CoBepiieHHBIE  TU3BIOHKTHBHBIE KOHBIOHKTUBHBIE HOpMalibHBIE  (DOPMBI,

AJITOPUTMBI UX ITOCTPOCHUA T10 Ta6n1/1ue HCTUHHOCTHU

2.9

Jlormyeckne »sieMeHTBI B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
MHuoropa3psanssiii cymmarop. [locTtpoeHne cxeM Ha JIOTUYECKUX 3JIEMEHTax Mo
3aJaHHOMY JIOTHYCCKOMY BbIPAKCHUIO. 3amuchy JIOTHYECKOTrO BBIPpAXKCHUA 10

JIOTUYECKOM cXeMe

2.10

Mopenu u wmonenupoBanue. lLlenu monpenupoBaHusi. AJEKBATHOCTbh MOJEIHU
MOJIETTUPYyEMOMY O00BEKTY WM nporeccy. DopManu3anus IpUKIaIHbIX 3a/1a4.
[IpencraBienue pe3ynbTaToB MOAECTUPOBAHUS B BUAE, YAOOHOM ISl BOCIPUATHUS

gyenoBekoM. ['paduueckoe nmpeacrapieHue NaHHBIX (CXEMBbI, TAOIUIIBI, TPAdUKH).

2.11

[IpeacraBnenue uenblIx 4YWCEN B NaMATH KommbioTepa. OrpaHHMYEeHHOCTH
JUana3oHa 4YHcell MpU OrPaHMYEHUM KOJUYecTBa paspsanoB. llepemnonnenue
pa3psaHoi ceTku. be33HakoBbIe M 3HAKOBHIC JTaHHBIE. 3HAKOBBIM OUT. [[BOMUHBIIA
JOTIOJTHUTENBHBIN KOJI OTPULIATENbHBIX YHCET.

[ToGuToBBIe JOTMYEcKHe omepanuu. Jlormueckuii, apudMeTHudeckuii u

mukanyeckuit  capuru. lludpoBanne ¢ moMouIbl0 MOOMTOBOW —ONEpaIUH




«uckmouaromiee NJIH»

2.12

IIpencraBneHne BEIECTBEHHBIX YMCEN B ITaMATH KOMIIBIOTEpA. 3Havallasi 4acTh
U TOpANOK uwncia. Jlmama3oH 3Ha4YeHHMH BelIeCTBEHHBIX uyucen. I[IpoGiemsl
XPAaHEHMS BEIECTBEHHBIX 4YMCEJ, CBS3aHHBIE C OIPAHMYEHHEM KOJIMYECTBA
paspsaaoB. BelnoHeHne omnepanuil ¢ BEIIECTBEHHBIMH YHCIaMM, HAKOIJICHHE

omuoOoK IIPpU BBIYUCIICHUAX

2.13

I'padpr. OcHoBHBIe TOHsATHA. Buaer rpados. Omnucanue rpadoB ¢ MOMOIIBIO
Marpul  CMCXKHOCTH, BCCOBBIX MaTpull, CIIMCKOB CMCKHOCTH. Pemtenue
AITOPUTMUYECKUX 3a7ad, CBSI3aHHBIX C aHainu3oM rpadoB (mocTpoeHUe
ONTUMAIILHOTO TYTH MEXAy BepIIMHaMH rpada, ompenesneHre KOoIMYecTBa

pa3IMYHBIX NyTeH MEXIy BEpIIMHAMU OPUEHTHUPOBAHHOTO AlUKINYECKOTO

rpada)

2.14

HepeBnsi. bunapnoe nepeBo. JlepeBbst moumcka. CnocoObl 00Xxoma nepesa.
[IpencraBnenue apupmMeTHYECKHX BBIpAXEHUN B BUJe AepeBa. Mcmosb3oBaHue

rpadoB U IEPEBHEB MIPH OMHCAHUN 0OBEKTOB U MPOILIECCOB OKPYIKAIOILIETO MUPa

2.15

JIMCKpeTHBIE UTPHI IBYX UTPOKOB ¢ MOJIHON nHpopmanueit. [loctpoenue nepesa
mepedbopa BapUAHTOB, OINHMCAHWE CTPATETHU WIPhl B TaOIWYHOW (opmMme.

BoIurpsliiiiabeie ¥ MPOUTPHIIIHBIE TO3UIIMU. BRIMTPHIIIHbIE CTpaTerun

2.16

CpencTtBa  MCKYCCTBEHHOTO  WHTE/UICKTa.  MnmeHTudukanmmss W TOHWCK
n300pakeHui, pacro3HaBaHue Jull. Vcmosib3oBaHWE METOAOB MCKYCCTBEHHOTO
MHTEJUIEKTa B 00yJalolMX cucreMax. Vcrnonp30BaHe METO0B UCKYCCTBEHHOTO

WHTEJUIeKTa B podoToTexHuke. aTepHeT Bemel. HeliponHsie cetu

ANTOpUTMBI M IPOTPAMMHUPOBAHUE

3.1

@opManuzanus NoHATHA anropurma. Mammyna ThOpHHra Kak yHUBeEpCaJbHas

MOJIEJIb BEIYUCIIEHUN

3.2

OrneHka CIOXXHOCTH BbIUUCIECHUH. Bpems paboTel m 00BEM uUCHONB3yeMoOn
MaMsATH, WX 3aBUCUMOCTh OT pa3Mepa HUCXOAHBIX JaHHbIX. OneHka
ACUMITOTUYECKOW CJIOKHOCTH aJTOPUTMOB. AJTOPUTMBI MOJTMHOMHAIBHOMN
cinoxxHoctu. IlepebopHbie anropuTmbl. [IpuMepsl pa3TUYHBIX AITOPUTMOB

pelIeHns OHOM 3aauu, KOTOPbIE UMEIOT Pa3INYHYIO CI0XKHOCTh
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OmnpeneneHre BO3MOXHBIX pPE3YJIbTaTOB pabOThl MPOCTEHUIIMX alTOPUTMOB
YIPABJIECHUS HCHOJHUTEIAMA M BBIYMCIUTENBHBIX anropuTMoB. OnpenencHue

UCXOJHBIX TaHHBIX, PU KOTOPBIX aJITOPUTM MOXKET JaTh TPEOyeMblil pe3ybTaT

3.4

AnroputMbel 00pabOTKM HATypajJbHBIX YHCEJ, 3alHMCAHHBIX B MO3UIUOHHBIX
CUCTeMax CYHUCJICHHA: pa30MeHHe 3amuch 4YKcia Ha OTHeNbHbIE LUDPBL,
HaXOXJCHUE CYMMBl W TPOU3BEICHHS IHU(p, HAXOXKICHHE MaKCHUMAIbHOM

(MUHUMANIBHOW) U (PBI.




[IpencraBnenue uyucna B BuAe HaOopa MPOCTBIX COMHOXKUTENEH. AJITOPUTM
OBICTPOTO BO3BEICHHUS B CTENEHb. [IoMCK MPOCTHIX YMCEN B 3aJaHHOM JHMaNa3oHe

C TMOMOIIIBIO AJITOPUTMA «PEIIeTO IpaTtocheHay

3.5

MHoropa3psiiHbIE TIeNIbIe YUCIIa, 3a1a4H JITMHHON apu(METHKI

3.6

Azpik nmporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunbl naHHBIX:
L[EJIOYHNCIIEHHBIE, BEUICCTBEHHbIC, CHMBOJIbHbBIE, JIOTHYecKkue. BeTBieHus.
Crnosxnble ycnoBus. Llukisl ¢ ycnoBueM. LIMKiIbI 110 TEpEMEHHOM.

OO6paboTka MaHHBIX, XpaHAIMXCs B (aitiax. TekcToBble U JBOUYHBIC (haiiIb.
daitnoBsle mepeMeHHble ((aitioBbie ykazatenu). Urenue u3 (aitna. 3anuch B
Gaii.

Paszbuenue 3agaun Ha moa3anauun. [lognporpamMmer (IporieAypsl U GYHKITHIH).

Hcnonp3oBaHne cTaHAAPTHON OMOIMOTEKH SI3bIKA IPOTPAMMHUPOBAHUS

3.7

Pexypcusi. PekypcuBHble mpouenypsl u ¢yHKuuu. Mcnonbp3oBaHue creka s

OpraHu3alyy PEKYpPCUBHBIX BBI30BOB

3.8

Yucnennsle MeToasl. ToyHoe M MpUONMKEHHOE pelieHus 3afgadu. YucieHHoe
pellleHre ypaBHEHMH C TOMOIIbIO Moadopa mapamerpa. UMCIEHHBIE METOJIbI
pellleHrs ypaBHEHMH: MeToa r1epebopa, METOJ IOJIOBUHHOTO JICICHHUS.
[Tpubnmk€HHOE BHIUMCIICHHE [UIMH KPHUBBIX. BhruucieHue miomanei ¢uryp c
IIOMOUIBIO0 YUCIIEHHBIX METOJ0B (METOJ HPSIMOYTOJIBHUKOB, METOJ Tpamreuuil).
[Touck ™makcumyma (MHHUMYMa) (YHKIIMH OJHOW TEPEMEHHOH METOJIOM

IIOJIOBHHHOTI'O ACIICHUA

3.9

OOpaboTka  CHUMBOJBHBIX  JIaHHBIX.  BcTpoeHHBIE  (YHKIMH  sI3bIKa
MIPOTrpaMMHUPOBAHUS ISl 00PaOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CHUMBOJIBHBIX CTPOK: HO,Z[C‘-IéT KOJIMYECTBa IIOSABIICHUM CHMBOJA B CTPOKEC,
pa3OueHne CTPOKM Ha CIOBa MO MPOOETHHBIM CHMBOJAM, TOHUCK MOJICTPOKH
BHYTPH JAHHOW CTPOKH, 3aMEHA HaWJIEHHON MOJCTPOKH Ha JPYIYH0 CTPOKY.
I'enepanus Bcex CJIOB B HEKOTOPOM alipaBHUTE, YIOBIETBOPSAIOIINX 33aJaHHBIM

orpannueHusM. [IpeoOpa3zoBaHue yuCiia B CHMBOJIBHYIO CTPOKY M OOpaTHO

3.10

MaccuBel M MOCIENOBATEIBHOCTH YHCENl. BpluncieHue  0000IEHHBIX
XapaKTEePUCTUK 3JIEMEHTOB MAacCHMBa WM YHCIOBOM IOCJIEA0BATEIbHOCTH
(CyMMBI, TpOU3BEACHUS, CPEIHEro apuPMETHUYECKOro, MHUHUMAJIBHOTO U
MAaKCUMaJIbHOTO 3JEMEHTOB, KOJMYECTBA DJJEMEHTOB, YIOBIETBOPSIOMIMX
3aIaHHOMY YCJIOBHUIO). JIMHEHHBIM MMOMCK 3aJ]aHHOTO 3HAYEHHS B MAacCHUBE.
Anroputmbl pabOTBl ¢ 3JIEMEHTAMH MAacCHUBa C OJHOKPATHBIM MPOCMOTPOM
MaccuBa. COpTHpPOBKAa OJHOMEpPHOTO MaccuBa. IIpocTeie METOIBI COPTUPOBKHU
(MeTonm my3BIpbKa, METOA BBIOOpa, COpPTHpOBKa BcTaBkamu). CopTHpoBKa
ciusiHueM. beictpas coptupoBka maccuBa (anroput™m QuickSort). JIBomuHBIH

IOUCK B OTCOPTHUPOBAHHOM MACCHBC




3.11

JIByMepHbIE MacCHBBI  (MaTpuLbl). AJITOPUTMBI 00pabOTKH  JIByMEPHBIX
MacCHBOB: 3allOJIHEHHE JBYMEPHOTO UHCIOBOTO MacCHMBa IO 3aJaHHBIM
IpaBWJIaM, MOMCK 3JIEMEHTa B JBYMEPHOM MAacCHBE, BBIYMCICHHE MaKCHUMyMa
(MPHEMYMa) ¥ CYMMBI 3JIEMEHTOB JABYMEPHOTO MacCHBa, IIEPECTAaHOBKA CTPOK U

CTOJI6].IOB ABYMCPHOI'O MaCCHBa

3.12

CrmoBapu  (accolMaTUBHBICE  MAacCUBBI,  OTOOpa)keHHWs).  XOII-TAOJHIIBL

HOCTpOGHI/Ie a.H(baBI/ITHO-‘IaCTOTHOFO CJIOBapd IJIA 3aJaHHOI'O TCKCTa

3.13

Crexku. AHaIM3 TPaBWIBHOCTH CKOOOYHOTO  BBIpaXEHHsA. Bwrumcienue
apu(METHYECKOTO BBIPa)KEHUS, 3alMCAHHOTO B MMOCT(GUKCHOH (popme.

Ouepenu. Micrionp3oBaHue o4epeu AJIsi BpeMEHHOTO XpaHEHHUS TaHHBIX

3.14

Anroputmbl Ha Tpadax. [locTpoeHHMe MHHHMAaIbHOTO OCTOBHOTO JepeBa
B3BEIICHHOTO CBSI3HOTO HEOpUEHTUpoBaHHOrO rpacda. KommuecTBo pasiamyuHbIX
MyTel MeXAy BepIIMHAMU OPUEHTHUPOBAHHOTO alIMKINYECKOro rpada. AIropuTm

JlenKCTphl

3.15

HepeBps. Peanusanus aepeBa ¢ IMOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Ounapusbie) nepeBbs. [locTpoenue nepeBa Ui 3aJaHHOTO apuU(METHUECKOTO
BbIpa)keHUs1. PekypcuBHBIEe anropuTMsl 06xona aepesa. Mcnonab3oBaHue cTeka U

ouepeau s 06xoaa epeBa

3.16

JluHaMuyeckoe MporpaMMHUpPOBAaHUE KaK METOJ PEHICHUS 3a/1a4 C COXPAHEHUEM
MIPOMEXKYTOUHBIX PE3YyIbTAaTOB. 3aJaul, PeIIaeMble C TOMOIIbIO JUHAMUYECKOTO
POrpaMMUPOBAHUS: BHIUMCIEHUE PEKYPCUBHBIX (DYHKIMA, MTOACYET KOTMUECTBA

BAapHWaHTOB, 3ala4v OIITUMU3AlIUN

3.17

[Tonatne 00 OOBEKTHO-OPUEHTHPOBAHHOM NpOrpaMMupoBaHuu. OOBEKTH H
kiaccbl. CBoiicTBa 1 MeToabl 00BeKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHAJH3.
Pa3zpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO MOJXOJA.

Wukancynsuus, HacieqoBaHue, MoJIuMophuzm

HNudopmaninoHHble TEXHOJIOTUH

4.1

Anamu3 pmanHbiX. OCHOBHBIC 3a/laud aHajdM3a JaHHBIX: IPOTHO3HPOBAHUE,
KIaccupuKanus, KiIacTepusallus, aHanu3 OTKiIoHeHWH. [locrmemoBarenbHOCTH
pelICHUA 3aaa4 aHAJIM3a JaHHBIX: C60p NEPBUYHBIX NAHHBIX, OUUCTKA U OLCHKA
KadyecTBa JaHHBIX, BBIOOP W (WJIM) TOCTPOCHHE MOCIH, NpeoOpa3oBaHUE
TAaHHBIX, BU3yallM3allusl JaHHBIX, WHTEpPIpeTanus pe3ynbTatoB. [IporpammHbIe
cpenctBa U WHTEpHET-CEpBHUCH UIi OOpaOOTKM M TPEICTaBICHUS JTaHHBIX.

Bonpmme nannpie. MamuaHOE 00yUeHUE

4.2

AHanu3 JMaHHBIX C TIOMONIBIO JJCKTPOHHBIX TaONWIl. BBIUUCICHHE CYMMBI,
cpemHero  apuMETHYECKOro, HAWOOJbIIEro  (HAMMEHBINET0)  3HAYCHHS

nuanazoHa. Brerumcnenune kxo3dduumeHTa KOppensuuu JABYX pPSAOB JIaHHBIX.




[TocTtpoeHne crombuaThIX, JUHEWYATHIX W KPYroBbIX nuarpamm. Iloctpoenue
rpadukoB ¢pyuknuii. [Togbop muHUM TpeHa, perieHue 3a1a4 TPOrHO3UPOBAHUS.

Pemenue 3aa4 ONTUMHU3alU C TIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/II_I

4.3

Juckperusanusi TOpd  MaTEMaTHYECKOM  MOJCIMPOBAHUU  HEMPEPBIBHBIX
mpoueccoB. MojenupoBanue JBWKeHUs. MojenupoBaHue OHOJOTHYECKHX
cucteM. MaremMaruueckue MOJAEIM B SKOHOMHUKE. BbluncnurenbHbie
SKCIIEPUMEHTHI ¢ MojensiMu. OOpaboTka pe3yJbTaToB SKclepuMeHTa. MeTton
HaUMEHBIIMX KBaApaToB. OIEHKa YHUCIOBBIX MapaMeTPOB MOJACIUPYEMBIX
O0BEKTOB M TMpolleccoB. BoccTaHoBieHHE 3aBUCHUMOCTEH IO pe3ylibTaTamM

IKCIIEPUMEHTA

4.4

BeposiTHOCTHBIE MOJEH. Meronsl Mounte-Kapio. HNmuranuonnoe

MozenupoBanue. CUCTEMBbI MaCCOBOTO OOCITYKUBAHUS

4.5

Tabmuunblie (pensauuoHHbIe) 6a3bl JaHHBIX. TabmuIa — MpeICTaBICHHE CBEACHUN
00 omHOTHNHBIX OOBbekTax. Iloie, 3ammch. Kimrou Tabmuisl. PaboTa ¢ rotoBoit
0a30i maHHBIX. 3amogHeHrue 0a3bpl gaHHBIX. [loMck, copTUpoBKa W QUIBTpAIUSI
JaHHBIX. 3ampochkl Ha BBIOOPKY JaHHBIX. 3alpochkl ¢ TMapaMeTPaMHu.
Brrarcnsiembie 1oJist B 3a1pocax.

Mmuorotabianunbie 0a3bl JaHHBIX. TUIBI CBsI3ed MexIy TaOnumamu. BHemHui

kiro4. [lemocTHOCTh 6a3bl JaHHBIX. 3aMPOCHl K MHOTOTAOJIUYHBIM 0a3aM JaHHBIX

4.6

TexkctoBblli mpoueccop. CpencrtBa IOMCKAa W aBTO3aMEHBI B TEKCTOBOM
nporeccope. CTpyKTypUpOBaHHBIE TEKCTOBBIE TOKYMEHThI. CHOCKH, OTJIaBJICHHUE.
[IpaBuna 1TUTHPOBAHUS HWCTOYHHUKOB W odopmieHus OubamorpaduyecKux

CCBIJIIOK




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI VIl YYEHUKA

» Uadopmaruka (B 2 gacTsx); 10 kmacc. yrmybnennoe o0ydenue [lomnskos
K.1O., Epemun E.A. O61ecTBO ¢ OrpaHU4E€HHO OTBETCTBEHHOCTHIO
«BHOM. Jlaboparopus 3HaHmi»; AKMOHepHOE 0011ecTBO «M31aTenbcTBO
«IIpocseuieHue»

* Undopmatuka (B 2 yactsax); 11 kimacc. yriy6iaennoe odyuenue [lomskoB
K.1O., Epemun E.A. O0111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«BHOM. Jlabopatopus 3HaHmi»; AKMOHEpHOE 0011ecTBO «M3maTenbcTBo

«IIpocsemenue»

METOJJUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET

e [IpenonaBanue, Hayka ¥ )ku3Hb: callT Koncrantuna [TonskoBa
e Slunexc YueOHUK



