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INOACHUTEJIBHAS 3AITMCKA

[Tporpamma no unpopmatuke (yriiyOoaEéHHBIM ypOBEHb) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHUU K pe3ysibTaTam
OCBOCHMSI OCHOBHOM  00pa3oBaTelbHOM  MpPOrpaMMbl  CPEIHEr0  OOIIEro
oOpazoBanus, npeacraBieHHbix B @I'OC COO, a Takxke denepanbHOi paboueit
IPOrpamMMbl BOCIIUTAHHUS.

[Iporpamma 1o wuHpOpMaTHKE Ha€T MPEACTABICHUE O IENAX, OOIen
cTpaTernd OOy4YeHHs, BOCIHMTAHUS M Pa3BUTHS OOYUYaAIOIIUXCS CpPEICTBAMU
yueOHoro npeamera «MuHdopmaTuka» Ha yriayOn€HHOM ypOBHE, YCTaHABIMBAET
00s13aTenbHOE IPEIMETHOE COJIep>KaHue, IpEAYCMaTPUBAET €ro
CTPYKTYPUPOBAHHE IO pa3zesiaM U TeMaM Kypca, ONpeAeIeT pacipeeIeHUue ero
Mo Kjaccam (rojlaMm M3y4deHus ), 1a€T MpUMEPHOE paclpeesiCcHue y4eOHBIX YacoB
0 TEMaTUYECKUM pa3fenaM Kypca U PEKOMEHAYeMYylo (IPUMEpHYIO)
IIOCJIENOBAaTEIBHOCTh ~ MX  M3Y4YEHMS C  YY4ETOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€H, JIOTUKM Y4eOHOro IpoLecca, BO3PACTHBIX
0COOEHHOCTEN 00yYarOIUXCSl.

[Iporpamma 1o uHpopMaTHKE ONpeaeIaeT KOJUYECTBEHHbBIE U KaU€CTBEHHbIE
XapaKTEPUCTUKN y4eOHOro Marepuaia JUlsl KaXJI0ro rojia u3y4yeHusi, B TOM YHUCIie
JUISL COJEPKATENIbHOTO HAMOJHEHUS PAa3HOro BHJAa KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyyJarommxcs, BCEPOCCUNCKUX MIPOBEPOYHBIX paoor,
rocyapCTBEHHOW UTOroBoil arrecrauuu). [IporpamMmma no unpopmaTuke sBIseTCSA
OCHOBOM Il COCTaBJIEHUS AaBTOPCKUX YUYE€OHBIX NPOrpaMM U YYEOHHKOB,
NIOYPOYHOTO IUIAaHUPOBAHUS KypCa YUUTEIIEM.

Nudopmartuka B cpeHeM 00111eM 00pa30BaHUM OTPAKACT:

CYLUIHOCTh HMH(OPMATUKM KaK HAyYyHOM JUCUUIUIMHBI, HU3ydaroulein
3aKOHOMEPHOCTH IPOTEKaHUSI U BO3MOKHOCTH aBTOMATU3AaLMA HHPOPMAIIMOHHBIX
MPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHbIE  00JIaCTM  TPUMEHEHUs  HUHMOPMATUKH, TMPEKIE  BCEro
UH(GOPMAIIMOHHBIE TEXHOJIOTUH, YIPABIEHUE U COLUAIBHYIO Cchepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep MHQOPMATHUKH U HUH()OPMALMOHHOU
JESITEIIbHOCTH.

Kypc undopmatvku st ypoBHSI CpeHEro oOuiero oopa3oBaHMs SIBISETCS
3aBEpIIAIOIIUM ASTAllOM HENPEPHIBHONW TMOJTOTOBKM OO0yYaloluxcsi B 001acTu
UHGOPMATUKU U MH(POPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH, OMUPaeTCs
Ha cojiep)KaHue Kypca MH()OPMATUKH YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
ONMBIT  MOCTOSSHHOTO  MNPUMEHEHHS  MHPOPMALMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHUM, JA€T TEOPETHUUYECKOE OCMBICICHHUE, MHTEPIpETalni0 U 0000IIeHe
3TOTO OIBITA.



Pe3ynbraThl yriiyOJI€HHOrO YpOBHSI H3Y4YEHHMS Y4yeOHOro mpeaMmera
«Madopmatukay OpHEHTHPOBAHBI Ha TIOJYYCHHUE KOMIICTCHTHOCTEH  JJIA
nocieaywneil npodecCUOHATIBHOW  JIeITENbHOCTH KAaK B paMKax JaHHOMU
MpeIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0nacTsax. OHU BKIIOYAIOT B ceOs:

OBJIQJICHUE KJIOUEBBIMU MOHATUSMH W 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCS JlaHHAs TMpeAMEeTHas 00JIacTh, PACMO3HABAHHE COOTBETCTBYIOIIUX UM
MIPU3HAKOB M B3aMMOCBSI3€H, CIIOCOOHOCTH IEMOHCTPUPOBATH PA3IMYHBIC TTOIXOIbI
K U3YUYECHUIO SIBJICHUH, XapaKTEepHBIX JJI1 U3y4aeMOl IpeIMETHON 00JIacTH;

YyMEHHUE peniaTh THUIOBBIE TMPAKTUYECKUE U TEOPETUYECKHE 3aJlauH,
XapakTepHbIe JUIsl HCIOJIb30BAHUST METOJAOB M HMHCTPYMEHTapusi JaHHOMU
peIMEeTHON 00JIacTH;

HaJIM4Me TPEACTABICHUM O JaHHOW MpEeAMETHOM 00JIaCTH KaK IIEJIOCTHOM
Teopur (COBOKYITHOCTH TEOpHUI), OCHOBHBIX CBS3SX CO CMEXKHBIMU O0JACTSIMHU
3HAHUM.

B pamkax yrinyOn€HHOro ypoBHsS M3ydeHHsS MH(DOpPMATHUKH 00ECIeunBaeTCs
1eJICHANPABJICHHAs] TIOJIFOTOBKA OOYYAIOMIMXCS K MPOJIOJDKEHUIO 00pa3oBaHUs B
OpraHu3alusX  MNpOPEeCcCHOHAIBHOIO  O0pa3oBaHUs IO  CHEHUATBLHOCTSIM,
HEMOCPEJCTBEHHO CBSA3AHHBIM C IU(PPOBBIMU TEXHOJOTHSIMU, TaKUM Kak
nporpaMMHasi MHXKEHepus, MH(popMalMoHHasi 0€30MacHOCTh, MH(OPMALIMOHHbIC
CUCTEMbl M TEXHOJIOTMH, MOOWJIbHBIE CHUCTEMbI U CETH, OOJbIINE JaHHBIE U
MalIuHHOE OOYy4YeHUE, TPOMBINIJICHHBIM WHTEPHET BEIICH, WCKYCCTBEHHBIN
WHTEJUICKT, TEXHOJIOTMH OECIPOBOJHON CBSA3H, POOOTOTEXHHMKA, KBAHTOBBHIE
TEXHOJIOTUU, CUCTEMbI PaCIpe/IeIEHHOIO0 peecTpa, TEXHOJOTMU BUPTYyaJbHOU U
JIOTIOJTHEHHOM PeaIbHOCTEM.

OcHoBHas 1eib u3y4YeHUs yueOHoro mnpenmera «MHpopmatuka» Ha
yrayOn€HHOM  ypOBHE CpelaHero oOmiero oOpa3oBaHus — OOECIedYeHHE
JTadbHEHIIero pa3BUTUS WH()OPMAIMOHHBIX KOMIIETEHIIMNA 00ydYaromierocs, ero
TOTOBHOCTH K JKM3HU B YCJIOBHUSIX pa3BUBAIOIIETOCs MH(OOPMAIIMOHHOTO OOIIECTBA
W BO3pacTalIleil KOHKYPEHIIMU Ha phIHKE Tpyaa. B CBSI3M C 3TUM HU3Yy4YeHHUE
uHpopmatuku B 10—11 xmaccax goMKHO 00€CTICUUTD:

c(hOpMHPOBAHHOCTh MHUPOBO33PECHHS, OCHOBAHHOTO HAa TOHUMAHUU POJH
uHpopMaTUK, WHOOPMAIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
COBPEMEHHOM OOIIIECTBE;

c(hOPMHUPOBAHHOCTh OCHOB JIOTUYECKOTO M aJTOPUTMHYECKOTO MBIIUICHUS;

chOPMUPOBAHHOCTh yMEHUW pa3nudarh (akThl U OIEHKH, CpPaBHUBATh

OLICHOYHBIC BBIBOJABI, BUAETh HUX CBSI3b C KPUTEPUSIMHU OLICHUBAHHS U CBS3b
KPUTEPHUEB C ONPEACIEHHON CUCTEMON LIEHHOCTEW, POBEPATH HA TOCTOBEPHOCTH U
0000611aTh HH(OPMAIHIO;



C()OPMUPOBAHHOCTb ~ IPEJICTABICHUA O BIMSIHMM  HMHPOPMALMOHHBIX
TEXHOJIOTMM Ha JKW3Hb 4YEJNOBEKa B OOLIECTBE, IMOHMMAHHME COLMAIBHOTO,
DKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOTO, HOPUAMYECKOrO, IMPUPOIHOTO,
HPrOHOMHUYECKOTO,  MEIUIMHCKOTO U  (U3HOJOTMYECKOTO  KOHTEKCTOB
UH(GOPMAIIMOHHBIX TEXHOJIOTHI;

NPUHATHE MPABOBBIX U 3TUYECKUX ACTIEKTOB MH(OPMALIMOHHBIX TEXHOJIOTUH,
OCO3HAaHHUE OTBETCTBEHHOCTH JIIOJIEH, BOBICUYEHHBIX B CO3IAHUE M MCIIOJIb30BAHUE
MH(POPMALIMOHHBIX CUCTEM, PACIIPOCTPaHEHUE UH(POPMALIHY;

CO3/IaHUE YCIIOBUHM [UIsl PAa3BUTHUSl HABBIKOB y4€OHOW, MPOEKTHOW, HAy4HO-
WCCJIEIOBATENLCKOW M TBOPYECKOW JAESTEIBHOCTH, MOTHBAILMU OOYYaroIIMXCA K
CaMOPA3BUTHIO.

B conepxxanun yuebHoro mpenmera «MHpopmaTtukay BBIIEISAIOTCS YETHIPE
TEMaTUYECKUX pas3zelia.

Pasznen «llugpoBasi rpamMoTHOCTB» TMOCBAUIEH BONPOCAM YCTPOWCTBA
KOMIIBIOTEPOB W JIPYTHX DJJIEMEHTOB LU(POBOr0  OKPYKEHHS, BKIIOYas
KOMIIBIOTEPHBIE CETH, UCITOJIb30BAHUIO CPEACTB ONEPALIMOHHON CUCTEMBI, paboTe B
cetu HTepHET W HCMONB30BAHUIO HWHTEPHET-CEPBHUCOB, HH(OPMALMOHHON
0€30MacHOCTH.

Paznen «Teopermueckue OCHOBbI HMHGOPMATHKH» BKJIOYaeT B ceOs
NOHATUUHBIN anmapar HMHPOPMATHUKH, BOMPOCHI KOAUPOBAHUS HHGPOPMALIHH,
u3MepeHuss MH(OpPMalMOHHOTO 00BhEMA JIAHHBIX, OCHOBBI aJIreOphl JOTUKH H
KOMIIBIOTEPHOI'0 MOJIEIINPOBAHHS.

Pasznen «Aaropurmsl M NpPOrpaMMHUPOBAaHMeE» HANpPaBJICH Ha pPa3BUTHE
QITOPUTMHYECKOTO MBILJIEHUS, pa3pab0OTKy aIrOPUTMOB U OLEHKY UX CIOXHOCTH,
(dbopMHpOBaHKE HABBIKOB pEalM3allMy MPOrPaMM Ha S3bIKax MPOrpaMMHUPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen  «MH(popManmoHHBIE  TEXHOJOIHM»  TIOCBAIIEH  BOIpPOCaM
OPUMEHEHUS HHQPOPMAIMOHHBIX TEXHOJIOTUHM, PEaJM30BaHHBIX B MPUKIATHBIX
MIPOTPaMMHBIX ITPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHCIIC B 33/1a4aX aHajJu3a
JAHHBIX, HMCIOJB30BaHUIO 0a3 JaHHBIX W DJIEKTPOHHBIX TaOMUIl AJii pPElICHUs
NPUKJIAIHBIX 337a4.

B npuBenénnom nanee copepxkanuu yueOHoro mpeamera «MHdopmaruka»
KYPCUBOM  BBIJEJIEHBI JIONOJHUTEIBHBIE TEMBI, KOTOpbIE HE BXOIAT B
00s13aTebHYI0 MPOrpaMMy 00yUYEeHHsI, HO MOTYT OBITh MPEAIOKEHBI ISl U3YUCHHUS
OTJIEJbHBIM MOTHBHUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCS.

YrnyOn€éHHbld  ypOBEHb HW3Y4YeHUSI HMHPOPMATUKH PEKOMEHAYyeTcs s
TEXHOJOTMYECKOr0  MpoQuis, OpPUECHTUPOBAHHOTO HA  HHXEHEPHYIO H
UHPOPMAIIMOHHYIO C(epbl ACSITeNbHOCTU. YTIYOJIEHHBI YpOBEHb H3yYEHHUS
uH(pOpMaTUKH 00€CIIeYNBAET: MOATOTOBKY 00yUYarOINXCsl, OPUEHTUPOBAHHBIX Ha



CHECIMATLHOCTH B 00JIaCTH HMH(POPMAIIMOHHBIX TEXHOJOTHA W WH)XEHEPHBIC
CHCIMATLHOCTH, YyYacTHe B MPOCKTHOH W HCCIEIOBATEIbCKOW JESITeTHLHOCTH,
CBSI3AHHOH C COBPEMCHHBIMH HAIPABJICHUSAMU OTpacid HHOOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, IMTOATOTOBKY K YYaCTHIO B OJIMMIINAIAX U ClIa4ye
EnuHoro rocyapcTBEHHOTO dK3aMeHa o WH(popMaTHKe.

[TocnemoBaTeTbHOCTh M3YYEHUS TEM B Mpeenax OJHOTO Toja OO0ydeHHS
MOXET OBITh HM3MEHEHa IO YCMOTPEHHIO YYHTENsS NPU TOATOTOBKE pabodeit
IPOrpaMMBbI U TTIOYPOYHOTO TIJIAHUPOBAHHUSL.

OO111ee 4Kciio YacoB, PEKOMEHJOBAHHBIX /I U3y4eHUS] UHPOpMATUKU — 272
yaca: B 10 kimacce — 136 gacoB (4 gaca B Heneno), B 11 kimacce — 136 gacos (4 yaca
B HEJCIIO).



COJAEPKAHUE OBYYEHUA
10 KIIACC

Hu¢pposas rpaMOTHOCTH

TpeOoBaHus TEeXHUKM O€30MaCHOCTM M TUTUEHBI MpuU padbore ¢
KOMITBIOTEPAMH U IPYTUMU KOMITIOHEHTaMU IIU(DPOBOTO OKPYKEHUSI.

[TpuHIMTIBI PAaOOTHI KOMIBIOTEPOB U KOMIBIOTEPHBIX CHCTEM. APXHUTEKTypa
dbon Heiimana. ABTOMATHYECKOE BBIMOJHEHUE IMPOTPAMMBI  TIPOIECCOPOM.
OnepaTvBHasi, MOCTOSHHAs M JOJATOBpeMeHHas mnamsaTh. OOMEH JaHHBIMH C
noMouIbk0 mKUH. KOHTpOJIepsl BHEMIHUX YCTPOMCTB. [IpsAMoii 1oCTyn K MaMsTH.

OCHOBHBIE ~ TEHACHUWH  pPa3BUTHUSA KOMIIBIOTEPHBIX  TE€XHOJOTHM.
[lapamnenbHbie BBIYMCIICHUS. MHorormporneccopHbie CHUCTEMBI.
Cynepkomnbrotrepbl. PacnpenenéHuble BBIYMCIUTEIbHBIE CUCTEMBI M 00pabOTKa
OonpImMX JaHHBIX. MoOOWIbHBIE HHUPPOBBIE YCTPOWCTBA M WX pPOJb B
KOMMYHUKAIUSX. BceTrpoennsie KOMITBIOTEPHI. MUKPOKOHTPOJLIEPHL.
Po6oTr3upoBaHHbIE TPOU3BOICTBA.

[IporpammHoe obecrieueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. BUbI
IPOrpaMMHOro oOecnedeHus: U uX HazHaueHue. OCOOEHHOCTHM TPOrpaMMHOIO
oOecrieyeHuss MOOWIBHBIX ycTpolcTB. IlapamnenbHoe mnporpaMMHUpOBaHUE.
CuctemHoe mnporpammHoe oOecriedeHue. OrnepalMOHHBIC CUCTEMBI. Y THIIUTEHI.
HpaiiBeppl  ycTpouctB. MHCTausiuuss W JAEUMHCTAULALUSA  IPOTPAMMHOIO
o0ecreyeHusl.

daitnoBbie cucTembl. [IpuHIMIBI pa3MellieHus W UMEHOBaHUA (ANIOB B
noyroBpeMeHHoi namsty. [labmons! 11t onmcanus rpyti (aitios.

[IporpammHoe oOecnieuenue. JIuieH3upoBaHue MPOrpaMMHOI0 0OeCTIeUeHUs
u  1upoBblx pecypcoB. IIpompuerapHoe u  cBOOOAHOE MPOTrpaMMHOE
obecneuenne. Kommepueckoe 1 HEKOMMEPUYECKOE HCIOJIb30BAHUE TPOrPAMMHOTO
obOecrieueHuss W 1UPPOBBIX pecypcoB. (OTBETCTBEHHOCTh, YyCTaHABIWBaeMas
3aKoHOoIarenbecTBOM Poccuiickon @enepanuu 3a HEIIPABOMEPHOE MCIIOJIb30BAHUE
POrpaMMHOTro o0ecriedeHus: U HUPPOBBIX PECYPCOB.

[IpUHIUIIBI TOCTPOCHUS U anmnapaTHbIE KOMIIOHEHThl KOMITBIOTEPHBIX CETEH.
CereBblie npotokodibl. Ceth MHTEpHET. Anpecanust B cetu MuTepHet. [IpoTokosl
crexka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pa3znenenne [P-cetm Ha molceTu ¢ IoMomibl0 Macok noxacereil. CereBoe
aagMuHucTpupoBaHue. [loydeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuus CBsA3U C y371oM ceTth. OnpeneneHue mapiipyTa JIBHXKEHUS
IIAKETOB.

Buner  npestenbHocTn B cetu  HMHtepHer. CepBucel  MHTepHeTa.
["eonndopmarmoHHbIe CUCTEMBI. | '€0IOKAIIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHH



(HanpuMmep, JIOKalMs MOOWJIBHBIX TENEPOHOB, OMNpENEICHUE 3arpyKEHHOCTH
aBTOMAarucTpaseil), ”HTepHET-TOPTrOBIIsA, OpOHUPOBaHUE OUIIETOB U TOCTUHHUIL.

["'ocynapcTBeHHbBIE AJIEKTPOHHBIE CEpBHUCHI M ycayrd. ColMalbHBIE CETH —
OpraHu3anys KOJUIEKTHBHOIO B3aUMOJEWUCTBUS M oOMeHa AaHHbIMH. CereBoi
ATUKET: MpaBWJia TMOBeIEHUS B KubOeprpoctpanctBe. [IpobiieMa MOIIMHHOCTH
nosiyueHHou nHopmaiuu. OTKpeIThIE 00pa30BaTEIbHbBIE PECYPCHI.

TexHOTeHHbIE M J3KOHOMHUYECKHE YTPO3bl, CBA3AHHBIC C HCIIOJIb30BAaHUEM
UH(GOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOrui. OOmume mpoOyieMbl 3aluThl
uadpopmaruu  u  wHbOpMarMoHHOW  Oe3omacHocTu. CpeacTBa  3aIlUTHI
uH(pOpMaAIUU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATHU3UPOBAHHBIX
uHpOpMallMOHHBIX cucTeMax. IlpaBoBoe obecrneueHue UHGOPMALMOHHON
0€30IMMaCHOCTH.

[IpenoTBpamniecHue HECAaHKIIHOHUPOBAHHOTO goctyna K JIMYHOM
KOH(HICHIIMATbHON MH(POpPMALIMK, XPaHALIEHCS Ha MEPCOHATBHOM KOMIIBIOTEPE,
MOOWJIBHBIX yCTpoiicTBax. BpenoHocHoe mporpaMMHOe 00ecredeHHe U CIOCOOBI
OOprOBl C HUM. AHTHBUPYCHBIE MporpamMMbl. OpraHuzainus JAYHOTO apXuBa
uHpopManuu. PezepsHoe konupoBanue. [laponpHas 3anura apxusa.

[[lnppoBanue maHHBIX. CHMMETPUYHBIE W HECUMMETPUYHBIC IIUQPHI.
[udper npoctoir 3amensl. [udpp Leszaps. udp Buxenepa. Anroputm
mdposanus RSA.

TeopeTnueckne 0CHOBbI HH(POPMATHKH

Nudopmarusi, nanusie u 3HaHus. MHOpMaIMOHHBIE MPOIECCHl B MIPUPOJIE,
TEXHUKE U OOIIECTBE.

HemnpepblBHBIE W JTUCKPETHBIE BEJIWYMHBI U CcUTHaIBL. HeobxoammocTsb
JTUCKpeTH3auy uHGOpMaIuu, MPEeAHA3HAYCHHOW /IS XpaHEHUs, Mepeadyd u
00paboTKH B IIUGPOBBIX CUCTEMAX.

JIBonuHOoe KOgupoBaHHWE. PaBHOMEpHbIE M  HEpPaBHOMEPHBIE  KOJBI.
JlexonupoBaHue COOOUIEHMI, 3alMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOOB.
Ycnosue @Pano. [locTpoeHne OAHO3HAYHO AEKOAUPYEMBIX KOJOB C MOMOIIBIO
nepeBa. EnvHUIIBI U3MEpeHHs KoruecTBa HHPpopMauu. ApaBUTHBIA MOAXOM K
OIICHKE KOJIMYeCTBa MH(POPMAIIUH.

Cucrembl cumcieHusi. Pa3BépHyTas 3amuch LEIbIX U JAPOOHBIX 4YHCENl B
MO3UIIMOHHOW cucTeMe cuuciaeHus. CBOMCTBA MO3UIMOHHON 3alKCH YHKCHa:
KOJIMYECTBO IUGP B 3aMUCH, MPU3HAK JEIMMOCTHU YMCIAa Ha OCHOBAaHHUE CHCTEMbI
CUMCIIEHUS. AJITOPUTM IIEPEBO/IA LIEJIOT0 YHUCIIA U3 P-UYHOM CHCTEMBI CUHMCIICHUS B
JNECATUYHYI0. AJTOPUTM TNEepeBojila KOHEYHOW P-myHOM OpoOu B JECATUYHYIO.
ANTOpUTM mEpeBOAa LEJIOr0 Yuciaa U3 JAECATUYHOM CHCTEMBI CUMCIEHUs B P-
nunyto. IlepeBon KoHeuHOW necATUYHOM Jpodu B P-uunyro. JIBouuHas,
BOCBMEPHUYHAS M IIECTHAAUATEPUYHAs] CUCTEMBbI CUMCIIEHUS, CBA3b MEXKAY HUMHU.



ApudmMerrueckue onepalnuyd B MO3ULIHUOHHBIX CHUCTEMaX cuucieHus. TpouyHas
YPaBHOBEIIICHHAS! CUCTEMA CUUCIIEHUA. JIBONYHO-IECATUYHAS CUCTEMA CUUCIICHUS.
KomupoBanue TtekcroB. KomupoBka ASCIl. OpHoOGalTHBIE KOJIUPOBKHU.
Crangapr UNICODE. Koauposka UTF-8. Omnpenenenune HHPOPMAIOHHOTO
00BbEMa TEKCTOBBIX COOOIIIEHUH.

KomupoBanne  u3oOpaxenuil. OueHka  MHGOPMAIMOHHOTO  00bEMa
rpauIeCKUX MaHHBIX NP 33JIaHHBIX Pa3pelIeHUH U TITyONMHE KOJIUPOBAHUS IIBETA.
[[BetoBhie Monenu. BekTopHoe komupoBanue. Dopmatbl rpaguieckux (Hausos.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OuieHka HHPOPMALMOHHOTO 00bEMa 3BYKOBBIX JIaHHBIX
IIPY 33JaHHBIX YaCTOTE AUCKPETU3ALMHU U PA3PATHOCTH KOJUPOBAHUS.

Anrebpa noruku. [loHsiTue BbICKa3biBaHUsS. BbIcKasbiBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBaHUS M BCEOOITHOCTH.

Jlornueckue omepanuu. TaOmuibl UCTUHHOCTU. JlorMueckue BBIpaXKECHHUS.
Jlormueckue TtoxaecTBa. JloKa3aTenbCTBO JIOTHUECKUX TOXAECTB C MOMOIIBIO
Ta0JIMI ICTUHHOCTH. JIorudeckue onepaluy U onepaluy HaJl MHOKECTBaMHU.

3aKoHBI aNreOpbl JIOTUKUA. DKBUBAJICHTHBIE MPEOoOpa3OBaHUS JIOTHUECKUX
BbIpaXCHUU. JIornueckue ypaBHEHUs U CUCTEMbI YPABHEHU.

Jlornueckue GyHKIUU. 3aBUCUMOCTh KOJIMYECTBA BO3MOKHBIX JIOTHUUYECKUX
GyHKIUN OT KOMYeCcTBa apryMeHTOB. [1o1HbBIE CHCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  @opmbl  Jormueckux  BblpakeHHil.  CoBepIleHHbIE
JTU3BIOHKTUBHBIE M KOHBIOHKTUBHBIE HOpPMalibHBIE (DOPMBI, aITOPUTMBI HX
MOCTPOEHUS TIO TAOJIUIE UICTUHHOCTH.

Jlormueckue »sneMeHTBI B cocTaBe KommbroTepa. Tpurrep. Cymmarop.
MHuoropaspsansiii cymmarop. I[loctpoeHne cxeM Ha JIOTMYECKHX JJIEMEHTax II0
3aIaHHOMY JIOTUYECKOMY BBIPAKEHHIO. 3alUCh JIOTUYECKOTO BBIPAXKEHUS IO
JIOTUYECKOM CXEME.

[IpencraBieHre UENbIX YKMCEN B MaMsATH KOMIbioTepa. OrpaHUYEHHOCTH
JAana3oHa 4Yucesl MpU OrpaHMYECHUU KOJMYecTBa paspsaoB. [lepenosnHeHue
pa3psiAHON ceTkH. be33HakoBbIe U 3HAKOBBIC JaHHbIC. 3HAKOBBIM OUT. J|BOMUHBIN
JIOTIOJTHUTENBHBIN KO OTPULIATEIIBHBIX YUCET.

[TobutoBbie noruveckue omnepamuu. Jlornmdeckuii, apupMEeTUYECKUA W
nukimyeckuii  casuru.  [lludpoBanne ¢ momMompr0 TOOUTOBOM — omepanuu
«uckmouaromee NJIN».

[IpencraBieHre BENIECTBEHHBIX YHCE B MaMSTH KOMIIbIOTEpA. 3Hayalas
4acTh M MOPSAJOK uKcia. Jlnana3oH 3HaAYeHUH BEIIECTBEHHBIX uucen. [IpobieMbl
XpPAHEHUSI BEIICCTBEHHBIX YMHCEJ, CBA3aHHBIE C OrPAaHUYCHUEM KOJIMYECTBA
pa3psaoB. BbinosiHEHWME omepannii ¢ BENIECTBEHHBIMM YHCIIAMU, HAKOIUICHHUE
OLIMOOK MIPU BHIYUCICHUSX.



AJITOPUTMBI U IPOTPAMMHUPOBAHME

OnpeneneHrne BO3MOXKHBIX PE3yJbTaTOB padOThl MPOCTEHIINX aIrOPUTMOB
YOPABJICHUS MCIOJHUTEISIMU M BBIYMCIUTEIBHBIX alroputmoB. OnpeneneHue
UCXOJHBIX JAHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET J1aTh TPEOYEeMbIi Pe3yJIbTar.

Otanbl pelieHusl 3aJad Ha KommbloTepe. MHCTpyMEHTallbHbIE CpPEACTBA:
TPAHCIATOpP, OTNATUMK, mpodunupoBumK. KoMmmunsmus u uUHTepHperanus
nporpamm. BupTyanbHble MallIMHbL.

WNurerpupoBanHas cpeaa pa3padOTku. Meroasl OTJIAJKH IPOrpamM.
Hcnonb3oBanne TpaccHpoBOUHBIX Tabmuil. Otiamounsiii BbiBoA. [lomrarosoe
BBIIIOJTHEHUE TTpOorpaMMbl. Touku octaHoBa. [I[pocMOTp 3HaYEHHI IEPEMEHHBIX.

SA3pik  nporpammupoBanust (Python, Java, C++, C#). Tumbl JaHHBIX:
LEJIOYUCIICHHBIC, BEIECTBCHHbIC, CHUMBOJIBHBIE, JIOTHUECKHE. BeTBiieHus.
Cnoxnbie  ycmoBus. Iluknael ¢ ycmoBueM. Llukiabel mo  mepeMEHHOM.
B3anMo3aMeHs€MOCTh  pa3iMYHBIX  BUJOB  ULUKIOB. VHBapuaHT  LHKIIA.
CocraBieHue LUKIA C HCIOJIB30BAHUEM 3apaHEe OIPENEIEHHOTO WHBAPUAHTA
UKJIA.

JlIokyMeHTHpOBaHWE  mporpamMm.  Mcmonp30BaHHE ~ KOMMEHTapHEB.
[ToaroToBKa onucaHus IPOrpaMMbl U MHCTPYKIUU JIJIS TTOJIB30BATEIIS.

Aaroput™Mbl 00pabOTKHU HATypaJIbHbIX YMCEJ, 3alIMCAHHBIX B MO3ULMOHHBIX
CUCTEMaxX CYHUCJIEHMs: pa30MeHHe 3alucd 4Yucia Ha OTAENbHbIE LHUQPBHI,
HaXOXXJEHUE CYMMbl U TMpOM3BEIEHUS UU(Dp, HAXOKICHUE MaKCUMAJIbHON
(MUHUMATBHOMN) TTUDPHI.

HaxoaeHue Bcex MpOCTBIX YMCEN B 33JlaHHOM auanasoHe. IIpeacrasnenue
yucia B BUJEe HA0Opa MPOCTBIX COMHOXKUTENEH. ANTOPUTM OBICTPOrO BO3BEIACHMUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIuXcs B (aitax. TekcToBble U JBOMYHBIE (ailiibl.
daitnoBbie TIepeMeHHBbIE ((aiioBbie ykazatenu). Utenue u3 ¢aiina. 3anuch B
daiin.

Pa36uenue 3amaun Ha noazagaun. [loamporpammel (iporieaypsl U PYHKITUN).
Pexypcus. PexkypcuBHbie 00BbeKTHl ((pakransl). PekypcuBHbIE NpoOLEayphl H
¢bynkuuu. Mcrionb3oBaHue cTeka JJIsl OpraHu3aliuid PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CTaHAApTHOM OMOJMOTEKH s3bIKa POrPaMMHUPOBAHUS.
[Tonkmtouenne  OUOMMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENECH.
MoynbpHBIN IPUHIKII IOCTPOECHUS IIPOTrPAMM.

Yucnennsle MeToapl. TouHoe ©  TpUOMKEHHOE pEIICHUs 3aayu.
YucneHHble METOIbI PELICHUS] YpaBHEHH: MeTo nepedopa, METO MOJIOBUHHOTO
nenenus. [TpuOmmxkéHHOE BBIYMCIIEHUE AJIUH KPHUBBIX. BbIuncieHue miomaaen
buryp c MOMOIIbI0O YUCICHHBIX METOAOB (METOJ MNPSIMOYTOJIbHUKOB, METOJ



tpaneuuii). Ilouck wmakcumyma (MUHUMyMa) (QYHKIMM OJHOM T€pEeMEHHOMU
METOJOM MOJIOBUHHOTO JIEJICHUS.

OOpaboTka CHMBOJBHBIX J@HHBIX. BcCTpoeHHble  (QYHKIMM  A3bIKA
IPOrpaMMHUPOBAHUA JIJIsI 0OPaOOTKU CUMBOJIBHBIX CTPOK. ANTOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IIOJCYET KOJMYECTBA TOSBICHUA CHMBOJIA B CTPOKE,
pa3OueHne CTpPOKM Ha CjoBa MO MPOOEIbHBIM CHUMBOJAM, MOHUCK IOJCTPOKH
BHYTPH JaHHOW CTPOKHM, 3aME€HA HAWJCHHOW IOJCTPOKHM HA JPYTYIHO CTPOKY.
['eHepanusi Bcex CJIOB B HEKOTOPOM alipaBUTE, YAOBIETBOPSIONUIMX 3aJaHHBIM
orpannueHusM. [IpeoOpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBbl M MOCHEAOBATENIbHOCTH 4Kcesl. Bbrunciienne 0000MIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MacCHUBa WJIM YHCIIOBOM MOCIIEI0BATEILHOCTH (CYMMBI,
IPOU3BEIECHUS, CPEIHEr0 apu(PMETUYECKOr0, MUHUMAIBHOTO U MaKCHUMaJIbHOTO
AJIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBIETBOPSIOIIMX 33aJaHHOMY YCIOBHIO).
JInHENHBIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CoptupoBka onHOMepHOTro MaccuBa. [IpocTbie METO/IBI COPTUPOBKU (METOJ
ny3bIpbKa, METOJl BbIOOpa, COpPTHUpOBKa BcTaBkamu). COpPTUPOBKA CIUSHHUEM.
beictpas coptupoBka MaccuBa (amroputMm QuickSort). J[BOMYHBI MOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHbIe MaccuBbl (MaTpullbl). AJTOPUTMBI OO0pPaOOTKH JIBYMEPHBIX
MAacCHBOB: 3aM0JHEHUE ABYMEPHOTO YHCIOBOIO MAacCHBA MO 3aJJaHHbIM ITPaBUJIaM,
MOMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BBIUHMCIEHHE MaKCUMyMa (MUHUMYyMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOI'O MAcCHBA, NEPECTAHOBKA CTPOK M CTOJOIOB
JIBYMEPHOT'O MacCHUBa.

NudopmanroHHbIe TEXHOJIOTHH

TexcroBbiii mporieccop. PenmaktupoBanue u ¢opmarupoBanue. I[IpoBepka
opdorpadun u rpammatuku. CpencrBa TOWCKa M aBTO3aMEHBI B TEKCTOBOM
nponeccope.  Mcnons3oBanme  cruneil.  CTpyKTypUpPOBaHHBIE — TEKCTOBBIE
nokyMeHTbl. CHocku, ornaBieHue. KosnekTuBHas paboTa ¢ JOKyYMEHTaMH.
HNHCTpyMEHTBI pelieH3UpOBaHUsl B TEKCTOBBIX Mpoleccopax. O6iayHble CEpBUCH.
HenoBast mepenmcka. Pedepar. I[lpaBunma uuTUpoBaHUS HUCTOYHHKOB U
opopmieHust Oubnrorpaguueckux cchuiok. OQopMieHue CIUcKa JIUTEPaTyphl.
3HAaKOMCTBO C KOMIIBIOTEPHOM BEPCTKOM TEKCTa. TeXHHWUYECKHE CpelicTBAa BBOJAA
Tekcta. Crnenuanu3upoBaHHBIE CPEACTBA PEJAKTHUPOBAHUSA MAaTEMAaTHUYECKHX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/layd aHaIM3a JaHHBIX: MPOTHO3UPOBAHUE,
Kiaccuukaiys, KiacTepuszaius, aHaiu3 OTkIoHeHuil. [locnemoBarensHOCTH
perieHus 3a7a4 aHajau3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYHMCTKA W OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WIM MOCTPOEHUE MOJIENH, MpeoOpa3oBaHKe JaHHBIX,
BU3yaJIN3allMsl JaHHBIX, MHTEPIIPETaLns pe3yibTaToB. [IporpaMMubie cpencTBa u



MHTEPHET-CEPBUCHI Il 00pabOTKU M MPEACTaBIEHUS TaHHBIX. bolbIine 1aHHbBIE.
MamunHoe o0y4yenue. MHTeIeKTyalnbHbIi aHaIn3 JaHHbIX.

AHanu3 JaHHBIX C TMOMOINBIO JIEKTPOHHBIX Tabnuil. BerymcieHue CyMMbl,
CPeAHEro apupMeTHYecKoro, HauOOoJBIIET0 (HAUMEHBIIET0) 3HAUEHHs! AUAIa30HaA.
Beruucnenue kodduuueHTa KOppelsuuu ABYX pAAoB HaHHbIX. [loctpoenue
CTOJNIOYATHIX, JIMHEHYATBIX W KpPYroBbIX auarpamMm. IlocTtpoeHume rpadukoB
¢dbyukmmii. [Togbop auHUM TpeH A, pElIeHne 3a/1a4 MPOTHO3UPOBAHUSI.

YucneHHoe pelleHne YpaBHEHUH ¢ TIOMOILIbI0 1oadopa Mmapamerpa.
OnTuMH3aIMs Kak MOMCK HAMIy4IIero pelieHus B 3aJaHHbIX ycioBusax. LleneBas
byHkus, orpaHndeHus. JlokambHble MW TI00ANbHBIE MUHUMYMBI II€JIE€BOM
¢yHkun. Pemenue 3a1a4 ONTUMU3ALNN C TOMOIIBIO 3JIEKTPOHHBIX TaOJIHII.

11 KIIACC

Teopernyeckue 0CHOBbI HHPOPMATHKHU

Teopernueckue MOAXOAbI K OIEHKE KoJudecTBa HWHGOpMAIMU. 3aKoH
anauTuBHOCTH MH(opMmanuu. @opmyna Xapriau. MHpopManus v BEpOSTHOCTb.
®opwmyna lllennoHa.

Anroputmbl cxaTtusi JnaHHbiX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. ANropuTMBI CKAaTUS AAHHBIX C TOTEPSMHU. Y MEHBIICHUE
rIIyOMHBI KoaupoBaHus nBeta. OcCHOBHBIC ujen aroputmoB cxatus JPEG, MP3.

CkopocTh mepenaud JaHHBIX. 3aBUCUMOCTh BPEMEHM TNepeladd  OT
nH(pOpMAIIMOHHOTO 00BbEMA JTAHHBIX M XapaKTEPUCTHK KaHalla CBs3U. [IpuuuHbI
BO3HMKHOBEHHUS OMMOOK TMpu Tmepefade JaHHbIX. Konpl, MO3BOJsIONINE
OoOHapy>KMBaTh W HUCIHPABJIATh OIMMOKH, BO3HUKAIONIME TPU TMepenade JTaHHbBIX.
Paccrosinne Xsmmunra. Koguposanue ¢ moBropenrem 0utoB. Koasl XaMMuHra.

Cucrempl. KoMIIOHEHTBHI cuCTEMBI M HUX B3auMmojeciicTBue. (CHCTEMHBIN
ahdekt. Ynpapnenue kak nHGopMamoHHbli nporecc. OOpaTHasi CBA3b.

Mopenun u moaenupoBanue. Llens MoaennpoBanusi. COOTBETCTBHE MOJECIH
MOJICIIUPYEMOMY OOBEKTY WJIM TMpOIleCcCy, Ienu MojaenupoBaHus. Dopmanusarus
MPUKJIAHBIX 33/1a4.

[IpencraBnenne pe3yabTaTOB MOJEIUMPOBaHUS B BHAE, YAOOHOM Jid
BOCIIPUSATHS YeIOBEKOM. [ 'paduueckoe mpeAcTaBiICHUE JaHHBIX (CXEMbl, TAOJIHIIHI,
rpadukm).

['padpr. OcHoBHbIe MOHATUS. Buasl rpados. Onucanne rpadoB ¢ MOMOIIBIO
MATpUI] CMEXKHOCTH, BECOBBIX MATpPHIl, CIHUCKOB CMEXHOCTH. PemieHue
AITOPUTMUYECKUX  3aja4, CBS3AaHHBIX C aHaimu3oM rpadoB (MOCTpOEHUE
ONTUMAJIBHOTO TYTH MEXIy BepummHamMu rpada, OmpeneieHue KOJUYecTBa
Pa3IMYHBIX IYT€HM MEXAY BEPIIMHAMU OPHUEHTUPOBAHHOIO AIMKIMYECKOTO

rpada).



HepeBbsi. bunapnoe nepeBo. JlepeBbsi moucka. CriocoObl 00xolia nepesa.
[IpencraBnenne apupMeTUUECKUX BBIPAKEHUM B BHJIE JepeBa. [JucKpeTHble UTPhI
JIBYX UTPOKOB C MoJHOM nHpopmanueit. [loctpoenue nepesa nepedopa BapuaHTOB,
OMMCAHWE CTPATETHH UTPHI B TAOIMIHON (hopMe. BRIMTPHINIHBIE ¥ MPOUTPHIIITHBIE
MO3ULIAN. BBIUTPBINIHBIE CTPATETHUH.

CpenctBa UCKYCCTBEHHOrO0 MHTEIUIEKTa. CepBUCHl MAIIMHHOTO IEpPeBOJia U
pacnio3HaBaHus yCTHOW pedn. KOrHUTHBHBIC cepBUCHL. MmeHTH(UKANUS U TTOUCK
U300paKEHUH, pacro3HaBaHHE JIULL. Camoo0byuaroiuecs CUCTEMBL.
W cKyCCTBEHHBI MHTEIJIEKT B KOMIBIOTEPHBIX HIpax. Mcmosib30BaHHE METOOB
UCKYCCTBEHHOT'O MHTEJUIEKTa B OOyd4arommx cucreMmax. lMcnonp3oBaHue MeTON0B
MCKYCCTBEHHOIO0 MHTEIIEKTa B poboToTexHuke. MHTepHeT Beneil. [lepcnekTuBbl
Pa3BUTHUS KOMIIBIOTEPHBIX UHTEIUIEKTYAJIBHBIX CUCTEM. HelipOHHbIE CeTH.

AJITOPUTMBI U IPOrPAMMHUPOBAHME

Qopmann3anuss  NOHATHS  anroputma.  MammHa  TeropuHra  Kak
YHUBEpCcaJIbHas MOENb BeruncieHun. Tezuc Yépua—TwropuHra.

OrneHka CII0OXKHOCTH BhIUMCIeHUN. BpeMs paGoTel 1 00BEM HCIONB3YyeMO
MaMsiTH, WX 3aBUCUMOCTh OT pa3Mepa MCXOAHBIX JaHHbIX. OIeHKa
ACUMITOTUYECKOM CIIOKHOCTH QITOPUTMOB. AJTOPUTMBI  TTOJIMHOMHAIBHOU
cinoxHocTH. IlepeGopHbie anroputmbl. [Ipumepsl pazIUYHBIX aJITOPUTMOB
pELICHUsI OJHOM 3a7a4, KOTOPBIE UMEIOT PA3JIMYHYIO CI0KHOCTb.

[Touck mpocCThIX YKCeNl B 3aJaHHOM JUAMAa30HE C MOMOIIbI0 AITOPUTMA
«peteto IpatocheHay.

MHoropa3psigHbI€ IebIe Yucia, 3a1a4u JUIMHHON apu(METHKH.

CnoBapu (accolMaTUBHBIE MAacCHUBBI, OTOOpaxeHus). Xd3UI-TaOJIUIBL.
[TocTpoenue anhaBUTHO-YACTOTHOTO CIIOBAPS JUIsl 3aJIaHHOTO TEKCTA.

Creku. AHamM3 TMPaBUILHOCTH CKOOOYHOTO BBIpaKEHUs. Bprumcienue
apu(PpMETUIECKOTO BBIPAKEHUS, 3aIIMCAHHOTO B MOCT(PUKCHOM (popMme.

Ouepenu. Ucnonb3oBaHre ouepeau il BpEMEHHOTO XpaHEHUS JTaHHBIX.

Anroputmbel Ha rpadax. [locTpoeHne MUHUMAJIBHOTO OCTOBHOIO JIepeBa
B3BCILICHHOTO CBSI3HOTO HeEopUeHTHUpoBaHHOTO rpada. KommuecTBO pa3amyHBbIX
MyTel MEXy BEpIIMHAMU OPUEHTHPOBAHHOIO AIMKJIMYECKOTO rpada. AIroputm
JlenKeTphl.

JepeBpd. Peanuzanus nepeBa ¢ HOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOWUYHBIE
(bunapubie) gepeBbsi. [locTpoeHune paepeBa il 3aJaHHOTO apU(METUYECKOTO
BbIpakeHus. PeKypcuBHbIe anropuTMbl 00xoda jaepeBa. Vcmonb3oBaHue cTeka u
ouepenu s 00Xo/a JiepeBa.

JlnHaMuueckoe MNporpaMMHUpPOBAHME KaK METOJ PELICHWs 3aad C
COXPAaHEHUEM NPOMEKYTOUHBIX PE3YIbTATOB. 3a1aUd, PEIIAEMBIE C TTOMOIIBIO



JUHAMUYECKOTO MPOrPAMMHUPOBAHMS: BBIUMUCICHUE PEKYPCUBHBIX (PYHKIIUH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTHUMHU3ALIUU.

[ToHsiTe 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccel. CBOHMCTBAa M MeTONbI 00bEeKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHAIHU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJA.
WNukancynsius, Hacae0BaHKue, MOTUMOpPHU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue wuHTepdeiica
nosib3oBatens.  VMcrnonb30BaHWE TOTOBBIX — YNPABIAEMBIX  3JIEMEHTOB IS
MOCTpOEHUS nHTEpdeiica.

O630p  s3bIkOB  mporpammupoBanus.  [lonsitue o  mapagurmax
IIPOrpaMMHUPOBAHMSL.

NudopmannoHHbIe TEXHOJIOTHH

Oranbl  KOMIIBIOTEPHO-MAaTEMAaTUYECKOTO  MOJEJIMPOBAHUA:  IOCTAaHOBKA
3ajayd, pa3paboTKa  MOJENH, TECTUPOBAHHE  MOJIEIH, KOMIIBIOTEPHBIN
DKCIIEPUMEHT, aHAJIU3 PE3YJIbTaTOB MOACINPOBAHUS.

Jluckpernszanyss NOpU  MaTeMaTHYECKOM MOJEIHMPOBAHUU  HENPEPBIBHBIX
npoueccoB. MogaenupoBanue JABWKEHHS. MojaenupoBaHue — OMOJIOTHYECKUX
cucteM. MaremaTudyeckue  MOJE€IM B 3KOHOMHKE.  BpluncinuTenbHbIE
HKCIIEPUMEHTHI C MOJEIISIMHU.

OOpaboTka pe3ynbTaToOB SKCIEpUMEHTAa. MeToj HauMEHbBIIUX KBaJIpaToB.
O1neHKa YHCIOBBIX MApaMETPOB MOJEIUPYEMbIX OOBEKTOB M  IPOILECCOB.
BoccraHoBieHue 3aBUCUMOCTEN MO PE3yIbTaTaM dKCIIEPUMEHTA.

BepostHoctaeie  Mmomenu.  Metoast  Monte-Kapno.  MMurtannonHoe
MozenrpoBaHue. CUCTEMbI MaCCOBOTO OOCITYKUBAHHUS.

Tabnuunble (pensunMoHHBbIE) Oa3bl AaHHBIX. TabiMla — NpencTaBlICHUE
cBeJeHU 00 ogHOTHIHBIX O0OBekTax. Ilone, 3amuch. Kimrou Tabmuipl. Pabora ¢
rotoBoil 0a3oil naHHbBIX. 3arnojHeHuWe Oa3bl naHHbIX. [louck, copTUpoBKa U
bunbTpanys AaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpoChl C MapaMeTpaMHu.
Brruuciisiemsie 1o B 3arpocax.

Mmuorotabiuunbie  0a3bl JaHHBIX. THUIBI CBA3EH MEXIy TaOIUIIaMHU.
Bremnuii kro4. [lenoctHOCTh 6a3bl JTaHHBIX. 3aMPOChl K MHOTOTA0IMYHBIM 0a3aM
JTAHHBIX.

Nuteprer-nipuiioxkenus. IloHaTue o cepBepHON U KIIMEHTCKOW 4acTsAX CauTa.
TexHONMorusl «KJIMEHT — CEPBEP», €€ IOCTOMHCTBA U HeMOCTAaTKU. OCHOBBI SI3bIKa
HTML wu xackamubix tabmur; ctuieit (CSS). Cuenapum Ha s3eike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

Pa3memienne BeO-caiiToB. Y ciayra XocTuHTa. 3arpy3ka GpaiaoB Ha CauT.

BBon m300pakeHUi C MCIOJNB30BAHUEM PA3IMUYHBIX HU(POBBIX YCTPOUCTB
(undpoBbIX (poToanmapaToB U MUKPOCKONOB, BUJECOKAMEp, CKAHEPOB U JIPYTUX



ycTpoiicTB). I'paduueckuii penakrop. Pazpemenue. Kagpuposanue. McnpaBienue
nepcrekTuBbl.  I'mcrorpamma. Koppekimuss  ypoBHEH, KOPpEKUHs  IIBETA.
OOGecuBeunBaHUE IIBETHBIX M300pakeHui. Perymb. PabGota ¢ oOmactamu.
OuUIbTPHI.

MHorocnoiinele n3o0paxkeHus. TekcroBble cinon. Macka cnos. Kanamibl
Coxpanenue BbieneHHoOW oOnactu. [loaroroBka wimocTpanuid 1 BeO-CailTOB.
AHHUMHPOBaHHBIE N300paAKEHUSI.

Bekropnas rpaduxa. I[lpumutuBbl. HW3meHeHue mopsijaKa 3JIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. I'pynnupoBka. Kpusble. @opMarsl BEKTOPHBIX
pucyHKoB. Vcnosib30BaHuE KOHTYpPOB. BeKTOpU3aLys pacTpOBBIX U300paKEHU.

[IpyHIMIBI  ITOCTPOCHUSA M PENAKTUPOBAHUA TPEXMEPHBIX MOZEIEH.
Cerounsle Momenu. Marepuanbl. MoJaenupoBaHUEe HWCTOYHUKOB OCBELICHMS.
Kamepnl. AnautuBHble TexHosioruu (3D-npuntepsl). [loHaTne o BUpTyadbHOU
PEaIbHOCTU U JOTIOJIHEHHOU PEAIBHOCTH.



INDIAHUPYEMBIE PE3VIJIBTATBI OCBOEHHA IIPOITPAMMBI 110
MHO®OPMATUKE (YTJIVBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEIO
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE  pe3yNbTaThl  OTPaKalOT TOTOBHOCTh U CIOCOOHOCTH
00y4aromuxcss PyKOBOJCTBOBATHCS CGHOPMUPOBAHHON BHYTpPEHHEH moO3ULIMEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAlMW, TO3UTUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCUHCKOIO
0O0IIIeCcTBa, paCIIMpPEHUE KU3ZHEHHOTO OTbBITA U OIBITA JACITEILHOCTH B IMpOLEecce
pealM3aliid  CpPEICTBaMU  y4yeOHOro TMpeaMeTa OCHOBHBIX  HampaBICHHMA
BOCTIUTATEIHHON JESITEIbHOCTH.

B pesynprate wusydeHuss MHPOPMATHKH Ha YpPOBHE CPEAHETO OOIIEro
oOpa3zoBaHus y oOyvatromierocs OyayT copMHUpOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pe3yJIbTaTHI:

1) rpa:kIaHCKOro BOCIIMTAHMS:

OCO3HAaHUE CBOMX KOHCTUTYLMOHHBIX IpaB U OOS3aHHOCTEH, yBaKCHHE
3aKOHa ©W  TPaBOMOPSAIKA,  COONIOJICHUE  OCHOBOMOJATAIOIIUX  HOPM
MH(OPMAIMOHHOIO MpaBa U MH(OOPMAIMOHHOW O€3011aCHOCTH;

TOTOBHOCTh IPOTUBOCTOSATH HWJCOJOTHUM DKCTPEMH3MA, HalMOHAIU3MA,
KceHO(poOUH, NUCKPUMHUHAIMK 1O COLMAJIbHBIM, PEIUTHO3HBIM, PacOBbIM,
HAIMOHAIBHBIM MTPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) IaTPHOTHYECKOT0 BOCIIHTAHHUS:

LIEHHOCTHOE OTHOILIEHUE K UCTOPHUUECKOMY HaCJIeInI0, oCTHxkeHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUAX, TOHUMaHKe 3HaUeHUsI MHHOPMATUKU KaK HAYKU
B JKU3HU COBPEMEHHOT0 OOIIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

c(OpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ASTHYECKOTO TIOBEICHUS;

CHOCOOHOCTh OLIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIe B
cetu MuTepHeT;

4) 3CTeTHYECKOT0 BOCIIMTAHNS

ACTETUYECKOE OTHOILICHHE K MHpPY, BKIIOYas OCTETUKY HAy4HOTO U
TEXHUUYECKOTO TBOPYECTBA;

CHOCOOHOCTh BOCIIPUHUMATh Pa3MYHbIE BUIBl HCKYCCTBA, B TOM YHCIIE
OCHOBAaHHOTO Ha UCMOJIb30BaHUU UHPOPMAIIMOHHBIX TEXHOJIOTHA;

5) ¢pu3HUecKOro BOCIUTAHUA:

chOpMHUPOBAHHOCTh ~ 37IOPOBOTO W Oe30macHOro  oOpa3a  JKHU3HH,
OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3/J0pOBbIO, B TOM YHCIE€ 3a CUET



cobioieHuss TpeOoBaHUM 0€30MacHOM AKCIUTyaTalluu CPeACTB MHGOPMAIIMOHHBIX
Y1 KOMMYHHMKAIITMOHHBIX TEXHOJIOTHIA;

6) TPy10BOT0 BOCIIUTAHUSI:

FOTOBHOCTh K AaKTHBHOM JICSATCIBHOCTH TEXHOJOTHYECKON M COIMAIbHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSTEIIEHO
BBITIOJIHATH TAKYIO JI€SITEIbHOCTD;

uHTepec K cdepam mpodecCHOHATLHONW JIeSITCIBHOCTH, CBS3aHHBIM C
WH()OPMATUKON, MPOTPAaMMHUPOBAHWEM U HWH(GOPMAIMOHHBIMU TEXHOJIOTHUSIMH,
OCHOBAaHHBIMHA Ha JOCTIDKCHHUSX HAayKd WH()OPMATUKH W HAYYHO-TEXHUYECKOTO
mporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mpodeccun u
pear30BbIBaTh COOCTBEHHBIC )KU3HECHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpa30BaHHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JI0rHYeCcKOro BOCIIUTAHMS

OCO3HaHUE TJI00AILHOTO XapaKTepa 3KOJOTHYECKHX IMPOOJIeM M IMyTeH HX
pelieHrus, B TOM 4YHUCI€ C Yy4€TOM BO3MOXKHOCTEM HMHQPOpMAIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHI;

8) HEeHHOCTH HAYYHOT' 0 MO3HAHMA:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO DPa3BUTHUSl HAYKH, MJOCTWIKCHUSM HAYYHO-TEXHMYECKOTO IIporpecca u
0OI11IeCTBEHHOM MPAKTUKH, 32 CYET MOHUMAHUS POJIU UH(POPMAITMOHHBIX PECYPCOB,
WH(POPMAIIMOHHBIX MPOIECCOB M HHGOPMAIMOHHBIX TEXHOJOTHM B YCIOBHSIX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBa;

OCO3HAHWE IEHHOCTM HAYYHOU JESITEIbHOCTH, TOTOBHOCTH OCYILECTBIISITH
MPOEKTHYIO M UCCIIEIOBATENBCKYIO IESITEIbHOCTh MHIMBUIYaJIbHO U B TPYIIIIE.

B mporecce TOCTMXEHUS JTUYHOCTHBIX PE3YyJIbTATOB OCBOCHHSI MPOTPaMMBbI
no wuHopMartnke Yy O0OyYaloIIMXCS COBEPIIEHCTBYETCS AMOIMOHATILHBIN
WHTEJJIEKT, Mperoararouui copMrUpoBaHHOCTh:

CaMOpETyJIMPOBAHMS, BKIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHWE HNPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJICHHE, CIIOCOOHOCTh aJanTHPOBAaTBHCI K
HYMOITMOHAJILHBIM U3MEHEHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlUH, BKJIIOYAIOIIEH CTPEMIICHUE K JOCTHKECHUIO LEIH U
yCIIEXy, ONTUMH3M, WHUIMATUBHOCTb, YMEHHE JECUCTBOBAaTh, MCXOISl W3 CBOUX
BO3MOKHOCTEM;

AMIIATHH, BKJIIOYAIOMIEH CIIOCOOHOCTh MMOHMMATh SMOIIMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTBIBATh €ro TPU OCYIIECTBICHHMH KOMMYHHUKAIIMHM, CIIOCOOHOCTH K
COYYBCTBHIO U COIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAOIINX CITIOCOOHOCTH BHICTPAUBATh OTHOIICHUS
C IPYTUMU JIFOJIbMU, 3a00TUTHCSI, MPOSIBIISITH MHTEPEC U pa3peniaTb KOHPIUKTHI.



METAIIPEJMETHBIE PE3YJIbTATDBI

B pesynpraTe wu3ydeHUss HHPOPMATHKH HAa YpPOBHE CpPETHEr0 OOIIero
oOpazoBanusi y oOyuwaromerocs OyayT CcQOpPMHPOBAaHBI METalpeIMETHBIC
pe3yabTaThl, OTPAXCHHbIE B YHHUBEPCAJIBHBIX YYEOHBIX HCHCTBUSX, a UMEHHO —
NIO3HABATEIbHbIE yHUBEpCAJIbHbIE Y4eOHBbIC JIEHCTBHS, KOMMYHHKATHBHBIC
yHHUBEpCaJbHbIe y4eOHBIC NEUCTBHUS, PETYIATHBHBIC YHHBEpPCAJIbHBIC Y4EeOHBIC
JEHCTBUS, COBMECTHAS I€ATEIBHOCTb.

Ilo3HaBaTeIbHbIE YHUBEPCAJIbHBIE yYeOHbIE JelicTBUA

1) 6a3oBble JIOTHYECKHE TeHCTBHUS:

CaAMOCTOSITENIbHO  (OpMYyJTUpOBaTh M aKTyaJIM3UpPOBaTh  IMpoOJEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK WM OCHOBAHUSA JIJISI CPABHEHMUS,
KJ1accupuKauu u 0000IICHHUS;

OTIPENETATH LETN ACSITeNbHOCTH, 33/1aBaTh MapaMeTpbl U KPUTEPUU UX
JOCTH)KECHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U POTUBOPEUHS B pACCMATPUBAEMBIX SIBJICHUSX;

pa3palaTbiBaTh IUIAH PELIEHUS MPOOJIEMbl ¢ YYETOM aHaIU3a MMEIOIINXCS
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECypPCOB;

BHOCHUTb KOPPEKTHUBBI B J€SATEIIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN AESITEITbHOCTH;

KOOPDJAWHUPOBAaTh M  BBIIOJHATH pabOTy B  YCIOBUSIX  PEALHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJECHCTBYS;

pa3BUBATh KPEATHBHOE MBIIIJICHUE MPU PEIICHUHN )KU3HEHHBIX IPOOIIEM.

2) 6a30BbIe HCCIIEN0BATEIbCKHE IEHCTBHUS:

BJIa/IETh HaBBIKAMU Y4€OHO-MCCIIET0BATEIbCKON U TIPOSKTHOM JIEATEIHHOCTH,
HAaBBIKAMHM  paspelnieHusi MnpoOJieM, CHOCOOHOCTBIO W  TOTOBHOCTBHIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIIEHUS PAKTUUECKUX 3a7a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB MIO3HAHUS;

OCYIIECTBIISITh PAa3IMYHbIC BHUIBI JCSATEIBHOCTH IO TIOMYYEHUIO HOBOTO
3HaHUS, €ro WHTEpIpeTalH, NPeoOpa3oBaHUI0 U MPUMEHEHHIO B Pa3IMYHBIX
yU4EOHBIX CHUTyalUsX, B TOM YHCIE MPH CO3JaHUU YYEOHBIX U COIMAIbHBIX
IPOEKTOB;

(dbopMHpOBaTh HAYYHBIA TUI MBILUICHUS, BIAJIeTh HAYYHOU TEPMHUHOJIOTHUEH,
KITIOYEBBIMH MTOHATHSIMH H METOJIaMU;

CTaBUTh © (OPMYIUPOBATH COOCTBEHHBIC 3a7a4ll B 00pa30oBaTEILHOU
NESITEIIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;



BBISIBJISITh [IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyallM3MpOBaTh 3a/auvy,
BBIJIBUTATh TUINOTE3y €€ peIleHUs, HaXOIAUTh apryMEHTHl HJisl J10Ka3aTelIbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMETPbl U KPUTEPUHU PEIICHHUS;

aHAMM3UPOBATh TIOJNYYCHHBIC B XOJE PEIICHHUS 3a7a4dl  pPe3yJIbTaThl,
KPUTUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CHUTYallMsIM, OIICHUBATh NPUOOPETEHHBINA OIbIT;

OCYILECTBIAThH II€JIEHANIPABICHHBIA TMOUCK TMEPEeHOoca CPEACTB M CIIOCOOOB
JEHCTBUS B TPO(PECCHOHATIEHYIO CPELY;

YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO U MPAKTUYECKYIO 00JIacTH
KU3HEIESATEIILHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001aCcTEeH;

BBIJIBUTATh HOBBIC WJEH, MpEIaraTh OPUTHHAIBHBIC TTOIXObI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aJbTEPHATUBHBIC PEIIICHUS.

3) padora ¢ undopmanueii:

BJIAJICTh HABBIKAMU MOJyYEHUS MH(DOpPMAIIUU U3 UCTOYHUKOB Pa3HbIX THUIIOB,
CaMOCTOATENIHO  OCYIIECTBJIATh  IOWCK,  aHalu3, CUCTEMaTU3aluil |
WHTEPIPETANIO HHPOPMAIINH PA3INIHBIX BUIOB U (HOPM MPEACTABICHUS;

co3fgaBaTh TEKCTHl B pasIUYHBIX (opmaTax ¢ YIETOM Ha3HAYCHHS
uHQopMaIMu U IIEJICBOM  ayJUTOpUM, BBIOMpas ONTUMAIBHYIO  (opMy
MPE/ICTABIICHUS U BU3yaJIU3alliy;

OIICHMBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh HH(pOpMAINH, €€ COOTBETCTBUE
MPABOBBIM M MOPAJIbHO-3THYECKUM HOPMaM;

UCIIOJIB30BaTh  CPEACTBa  WH(MOPMAITMOHHBIX WM KOMMYHHKAIIMOHHBIX
TEXHOJIOTHHA B PEIICHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX U OpPraHU3aIMOHHBIX
3a7lad ¢ coOMtoJieHHeM TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepeKeHHsi, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

BJIAJCTh  HaBBIKAMH  pacloO3HAaBaHWs W 3alUTBl  WH(POpPMAIINH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.

KomMyHHMKaTHBHbIE YHUBEpPCcaIbHbIe y4eOHbIe el CTBHUSA

1) o0menue:

OCYIIECTBIISATH KOMMYHUKAITUH BO BCeX chepax *KHU3HHU;

pacrmo3HaBaTh HeBepOaNbHBIE CpPEICTBA OOIIEHHUS, TOHWMATh 3HAYCHHE
COI[MANIBHBIX 3HAKOB, PACIO3HABATh MPENNOCHUIKH KOH(IUKTHBIX CUTYallui W
CMSITYaTh KOH(IUKTHI;

BJIQJ€Th  PA3IMYHBIMM  CcHocoO0amMu  OOIIEHHMS U B3aUMOJEHCTBUA,
apryMEHTHPOBAHHO BECTH JTUAJIOT, YMETh CMSTYaTh KOH(IMKTHBIE CUTYaIlUH;



pPa3BEPHYTO MU JIOTMYHO HM3JIAraTb CBOK TOYKY 3PEHHUSA C HCIIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAasl 1eITeIbHOCTh:

MMOHMMATh W HCHOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIWBUAYAIbHOU
paboTHI;

BBIOMpPATh TEMATHKy M METOJIbl COBMECTHBIX NEUCTBUM C y4y€ToM OOIIuX
MHTEPECOB U BO3MOKHOCTEN KAKJIOT0 YJIEHA KOJIJIEKTUBA;

NPUHAMATh 1€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIWHUPOBATh JIEUCTBUS MO HUX JOCTHKCHUIO: COCTABJATH IUIAH JCHUCTBUI,
pacnpenensaTh poiau € YYETOM MHEHHMM YYaCTHHKOB, OOCYXIaThb pe3yIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAaue€CTBO CBOEr0 BKJAJa M KaXJOTO YYAaCTHUKA KOMAaHJIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemjiaraTh HOBBIE IIPOEKThI, OLIEHUBaTh WJEU C TO3ULUUUA HOBH3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh ITO3UTHUBHOE CTPATETMYECKOE IIOBEAEHUE B PA3IMYHBIX
CUTYaIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eCTBUSA

1) camoopraHu3zanusi:

CaMOCTOSITETIbHO OCYIIECTBIIATH MMO3HABATEIbHYIO JEATEIIbHOCTh, BBISABISATH
poOJIeMbl, CTaBUTh U (HOPMYITUPOBATh COOCTBEHHBIC 33/1aul B 00pa30BaTEIbHOM
JEATEIIbBHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOSITENIbHO ~ COCTAaBJATh IUIAH pELIeHUs n[podiieMbl € y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIIHsIM;

pacMpaTh paMKH y4eOHOTO TMpeIMeTa Ha OCHOBE JIMYHBIX MPEATOYTEHUMN;

JIeaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
32 pPEIICHHUE;

OIICHUBATh TPHUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW SPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHUN, TOCTOSHHO TIOBBINIATH CBOM 0O0pa30oBaTENbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsiM, BHOCUTh KOPPEKTHUBBLI B JICSITEIHHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIAJE€Th  HABBIKAMM  TIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JEHWCTBUM M MBICIUTEIbHBIX MPOLECCOB, HUX PE3YJIbTAaTOB H



OCHOBAHUI, UCNOJIb30BaTh NPUEMBI pediieKkCUN sl OLIEHKH CUTYyalluH, BbIOOpa
BEPHOT'O PEILIECHUS;

OLICHUBATh PHUCKU U CBOEBPEMEHHO MPUHUMATh PELIEHUS IO UX CHUKEHUIO;

OPUHUMATh MOTHUBBI M AapryMEHThl JAPYTUX IMPU AHAIU3E PE3YJIbTATOB
JEATEIBHOCTH.

3) npuHATHSI ceOs1 U APYTUX:

IPUHUMATh ce0s1, MIOHUMasi CBOM HEJJOCTATKU U JJOCTOUHCTBA;

OPUHUMATh MOTHUBBI W AapryMEHThl JApPYTUX I[IPH aHaJu3€ pe3yJbTaTOB
JESATEIIBHOCTH;

MIPU3HABaTh CBOE PABO U MPABO APYIHX HA OLIUOKY;

pa3BUBaTh ClIOCOOHOCTh HOHUMATh MUP C MO3UIIUU IPYTOro YeJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

B npouecce u3yueHuss kypca UH(OpPMATHKU YIIIyOJIEHHOTO YpoBHS 6 10
Knacce oOydarommMmucs OyayT JOCTUTHYTHI — CIEAYIOIIAE  TPEIMETHBIC
pE3yJbTaTHI:

BJIAJICHUE TPEACTABICHUSIMH O pOJIM HHPOPMAIIMM M CBSA3AHHBIX C HEH
MPOIIECCOB B NPHUPOJIC, TEXHUKE U OOIECTBE, MOHITUSAMHU «UH(POpMALILY,
«MH()OPMAIIMOHHBIA ~ TPOIECCH»,  «CHCTEMa»,  «KOMIIOHEHTHI  CHUCTEMBI»,
«cucTeMHbId 3P deKT», «uHDOpPMAIMOHHAS CHUCTEMay», «CUCTEMa YIPaBJICHUSY,

BIAJICHUE METOJaMH TIoncka wWH(opMmanmu B ceTd VHTepHET, yMeHue
KPUTUYECKU OIICHUBATh MH(GOPMAIIHIO, TIOTyUYEeHHYIO U3 ceTu HTepHeT;

YMEHUE XapaKTepHW30BaTh OOJBIINE JaHHBIC, MPUBOIUTH TPUMEPHI
UCTOYHUKOB HMX TIOJY4YEHUS W  HANpaBJICHHUS  KCIOJb30BAHMS, YMEHHUE
KJaccu(UIMpPOBaTh OCHOBHBIE 33Ja4d aHaiW3a JaHHBIX (MPOTHO3HPOBAHUE,
KJIaccu(pUKaIus, KIIaCTepU3aIus, aHaIM3 OTKJIOHCHUH), TTOHNMAaTh
MOCJICIOBATEILHOCTD PEIICHHUS 3a7]a4 aHAIN3a JaHHBIX: COOp MEPBUYHBIX JaHHBIX,
OYMCTKAa M OIICHKAa KadecTBa JaHHBIX, BBIOOP W/WIM TIOCTPOSHHUE MOJIECIIH,
npeoOpa3oBaHue JaHHBIX, BU3YaTU3allHsl TaHHBIX, UHTEPIPETAIHS Pe3yIbTaTOB;

MOHMMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA W (HYyHKIIMOHUPOBAHMUS
COBPEMCHHBIX CTAIMOHAPHBIX U MOOWMIIBHBIX KOMIIBLIOTEPOB, TCHICHIIMNA Pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUC HaBBIKAMU PaOOTHI C OINMEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMH
BUJIaMHA TIPOTPAMMHOTO OOECIeUYCHHUsT JUIA pEIIeHWs YYeOHBIX 3a7ad  I10
BBIOpaHHOM CHeIuan3aIim;

HaJIMYKE TPEJICTABIICHUN O KOMITBIOTEPHBIX CETSIX M UX POJIH B COBPEMEHHOM
MUpE, 0 0a30BBIX MPUHIIAMIAX OPTAHU3ANNHA U (PYHKITMOHUPOBAHKS KOMITBIOTEPHBIX
ceTedd, 00 OOmMMX NPUHIUIIAX pa3pabOTKW U (YHKIIMOHUPOBAHUS HWHTEPHET-
MIPUIOKECHUM;



NOHMMaHHE YIrpo3 HWH(POPMAIMOHHON 0€30IaCHOCTH, HCIIOJIb30BAHUE
METOJIOB U CpPEJICTB MPOTUBOAECHCTBHUS H3TUM YIpo3aM, COOJIIOJEHUE MEp
0€3011acCHOCTH, NMPEAOTBPAILAIOIIUX HE3AKOHHOE PAaCIPOCTPAHEHUE MTEPCOHATIBHBIX
JaHHBIX, COOJIIO/IeHUE TPeOOBaHHUM TEXHUKN O€30MacCHOCTH U TUTHUEHBI IIPH paboTe
C KOMIBIOTEPAMH U APYTUMHU KOMIIOHEHTaMHU IIU(PPOBOTO OKPYKEHUS, TOHUMAHHE
MIPABOBBIX OCHOB HCIIOJIb30BAHMSI KOMIBIOTEPHBIX MpOorpamm, 0a3 [aHHBIX U
paboTsl B cetu MHTEpHET;

NOHMMAHHUE OCHOBHBIX MPUHIUIOB JUCKPETU3ALMM pPa3IMYHBIX BHUIOB
uHbOpMaIlMK, YMEHHE ONpEeNeNsiaTh HHPOPMAIMOHHBIH O00BEM TEKCTOBBIX,
rpaduueckux M 3BYKOBBIX JAHHBIX NMPHU 33JaHHBIX MapaMeTpax JAMCKPETU3alluH,
YMEHHE OIpPEAENATh CPEAHIOK CKOPOCTh MEpefaud JaHHBIX, OILICHUBATH
U3MEHEHUE BpEMEHHM Iepefauyd IMpUd HU3MEHEHUMU HWH(POPMAIMOHHOTO 00BbEMa
JAHHBIX U XapaKTePUCTHUK KaHaya CBS3H,

YMEHHE HCIIObh30BaTh MPU PEIICHUHU 3a/lad CBOMCTBA MO3UIIMOHHOW 3aIiCcH
YHCel, AITOPUTMA OCTPOEHUS 3alMCH YUCIIA B TIO3ULIMOHHON CHUCTEME CUMCIICHUS
C 3a/laHHBIM OCHOBAaHHEM M IMOCTPOEHMS YMCJIA 10 CTPOKE, COAEpKallel 3amluch
3TOr0 4YHClia B MO3UIMOHHOM CHCTEME CUMCICHHS C 3aJaHHBIM OCHOBaHHUEM,
YMEHHE BBIMOJHATh apuPMETHUECKHUE OIEepalud B TO3UIMOHHBIX CHUCTEMax
CUHCJICHUS;

YMEHHE BBINOJIHATH MpeoOpa3oBaHUsl JOIMUECKUX BBIPAKEHUH, HCIOIb3Ys
3aKOHBl ~aiareOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAKEHHE B
TU3BIOHKTUBHON M KOHBIOHKTHBHOW HOPMABHBIX (pOpMax Mo 3alaHHOM TabiuIe
UCTUHHOCTH, MCCIIE0BAaTh 00JacTh UCTHHHOCTH BBICKA3bIBAHUS, COAEPIKAIIETO
NIEPEMEHHBIE, PelIaTh HECIOKHBIE IOTHYECKIE YPABHEHHSI U CUCTEMBI yPaBHEHUH;
MOHUMaHUE 0a30BbIX AJITOPUTMOB OOpPaOOTKM YHCIOBOM U TEKCTOBOU
uHpopMaIuu (3aMKCh YUCEeN B MO3ULMOHHONW CHCTEME CUUCIICHUS, HAXOXKICHHUE
BCEX MPOCTHIX YHCEN B 33JaHHOM JHana3oHe, 00padoTka MHOTOPA3PsIIHBIX HENbIX
YrCell, aHaJTU3 CUMBOJIBHBIX CTPOK U APYTHUX ), AITOPUTMOB ITOMCKA U COPTHPOBKH,
YMEHHE OIpeNeisiTh CI0KHOCTh M3Y4aeMbIX B Kypce 0a30BbIX aJIrOPUTMOB
(cymMmMmHpoBaHME DIIEMEHTOB MAacCHMBa, COPTHUPOBKAa MaccuBa, MepeOopHbIe
QJITOPUTMBI, IBOUYHBIN MOKUCK) U MPUBOJIUTH NMPUMEPHI HECKOIBKUX AJTOPUTMOB
Pa3HO CII0KHOCTH JJIs PEIISHUS OJTHOU 3a71auu;

BJIQJICHUE YHUBEPCAIBHBIM S3BIKOM MPOTPAMMHUPOBAHUSI BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHusMd O O0a30BbIX THUIAX JAHHBIX H
CTPYKTypax JaHHbIX, YMEHHE HCIOJb30BaTh OCHOBHBIE  YIPABISAIOLINE
KOHCTPYKLMH, YMEHHE OCYUIECTBIIATh aHAJIU3 MPEIJIOKEHHOW MPOrpaMMBbl:
OTIPECTISATh PE3YNBTAThl PadOTHI MPOTPaMMBbI TIPH 33JaHHBIX MCXOJHBIX JaHHBIX,
OIPENENATh, MPU KAaKUX MUCXOAHBIX JAHHBIX BO3MOXKHO IOJIyYEHHE YKa3aHHBIX



PE3yNbTAaTOB, BBISABIATH JIAHHBIE, KOTOPbIE MOTYT MPUBECTH K OLIMOKE B padoTe
porpamMmbl, GOPMYIUPOBATH MPEIOKEHUS TI0 YIYUIICHUIO POTPAMMHOI0 KOJI1a;
YMEHUE CO3/1aBaThb CTPYKTYpPUPOBAaHHBIE  TEKCTOBBIE JOKYMEHTBHI H
JEMOHCTPAIMOHHBIE MAaTEPUAIIbI C UCIIOIB30BAaHUEM BO3MOKHOCTEH COBPEMEHHBIX
MIPOTPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB,;

YMEHHUE WCIIOIh30BaTh AJICKTPOHHBIC TAOHIIBI JUTsI aHAIN3a, TPEICTABICHUS
u  0o0paboOTKM  JaHHBIX  (BKJIIOYAs  BBIUUCICHHE  CYMMBI,  CPEIHETO
apu(pMETUYECKOT0, HaWOOJBIIETO W HAUMEHBIIEro 3HAYEHUH, pelieHue
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO pEUICHUs, MOA00p JUHUM TPEHJA, pelIeHue
3a/1a4 IPOrHO3UPOBAHUS).

B npouecce u3yueHus kypca MH(MDOPMATHKU YIUIyOJIEHHOrO YpoBHs 6 11
Knacce oOyyaromuMucs OyayT  JOCTUTHYTBl — CIEIYIOUIME  IPEIMETHBIE
pE3ybTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIE KOJbI, JOMYCKAIIINE OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIEHUN (MpePUKCHBIE KOIbI), UCIOJIB30BATh MPOCTEUIIINE
KOJIbI, KOTOPhIE MO3BOJISIIOT OOHAPYKUBATH U UCIPABIISITH OIIMOKU MPU Meperaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTIEUMBAIONINI HAUMEHBIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHUsS] TPH HW3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIUIIBI
paboOThI MPOCTHIX AJITOPUTMOB CXKATHA JIAHHBIX;

YMEHHE pellaTh aJrOPUTMUYECKHUE 3a7adyM, CBS3aHHBIE C aHAIM30M rpadoB
(3aJauyn  MOCTPOEHUSI ONTUMAJIIBHOTO TMYyTH MEXAy BepuiuHamu rpada,
OMpENENICHUs]  KOJIMYECTBA  PA3JUYHBIX  MyTed  MEXIy  BeplIMHAMU
OPUEHTHUPOBAHHOTO AIMKINYECKOTO Tpada), yMEHHE HCIOIb30BaTh JIEPEBbS MPHU
aHaMM3€¢ W TIOCTPOEHWU KOJOB U JUIS TPEIACTaBIEHUS apuPMETHUUECKHX
BBIPAKEHUI, IPU PELICHUH 3a/1a4 MTOMCKAa U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPBI IO 33JITaHHOMY QJITOPUTMY, pa3padaThiBaTh U OOOCHOBBIBATH BHIUTPHIIIHYIO
CTpaTEeruio Urphl;

yMEHUE pas3pabaThiBaTh U PEATU30BBIBATH B BHUJE MporpamMm 0a30BbIC
aJITOPUTMBI, YMEHUE KCIOJIb30BaTh B MPOrpaMMax AaHHBIE Pa3IMYHbIX TUIOB C
YYETOM OTPAHMYECHUN Ha JHWANA30H UX BO3MOYKHBIX 3HAYEHUM, MPUMEHSTH IIPU
pelIeHUH 3a/1ad CTPYKTYPhI TaHHBIX (CIUCKH, CIOBApU, CTEKU, OUEPEIH, IEPEBDH),
WCIIOJB30BaTh 0a30BbIE OMNEpallud CO CTPYKTypamMu JIaHHBIX, TPUMEHSThH
CTaHJapTHBIE U COOCTBEHHBIE MOAMPOTPAMMBI JIsi 0OPaOOTKM YMCIOBBIX JaHHBIX
U CHMBOJIBHBIX CTPOK, HCIIOJIB30BaTh MPU pa3pabOTKe MpOrpaMm OMOIMOTEKU
noAmporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HMHCTPYMEHTAIBHBIX
CPEACTB Cpelbl pa3pabOTKH, YMEHHUE UCIIOJIH30BaTh CPEACTBA OTIAAKU MPOrPamMM B
cpezie MporpaMMUpPOBaHUs], YMEHUE JOKYMEHTUPOBATH MPOTPAMMBI;

YMEHHE CO3/1aBaTh BeO-CTPaHUIIbI;



BJIQJICHNE OCHOBHBIMH CBEJCHHSIMH O 0aszax JaHHBIX, HX CTPYKTYype,
CpeICTBaxX CO3MaHHUSA W pabOThl ¢ HUMH, YMCHHE HCIOJIb30BaTh TaOIMYHBIC
(pensiuoHHBIC) 6a3bl JAHHBIX (COCTABIATH 3alPOCHI B 0a3aX JaHHBIX, BBITIOIHAIThH
COPTHPOBKY M TIOWCK 3amuceid B 0a3e NaHHBIX, HAMOJHATH pa3padoTaHHYIO 0asy
JTAHHBIX ) U CIIPABOYHBIC CHCTEMBI;

YMEHHUE HCIIOJIb30BaTh KOMITBIOTEPHO-MAaTEMATHICCKIE MOJIENHN JIJIsl aHAJIH3a
O00OBEKTOB M TMPOIECCOB: (HOPMYIUPOBATh I11€7b MOJCITUPOBAHUS, BBHITIOTHSATH
aHallM3 PE3yJIbTaTOB, TMOJIYYCHHBIX B XOJ€ MOJCIUPOBAHUSA, OIICHUBATH
COOTBETCTBHE MOJICIA MOJCTUPYEMOMY OOBEKTY WM TIPOIECCY, MPECTABIATH
pe3yIbTaThl MOJICITMPOBAHUS B HATJISTHOM BUJIC;

YMEHHE OpraHW30BBIBATh JIMYHOEC HH()OPMAIMOHHOE TPOCTPAHCTBO C
UCTIOIB30BAHUEM Pa3IMYHBIX CPEICTB MHU(POBBIX TEXHOJOTHH, TOHUMAaHHE
BO3MOXKHOCTEH IU(PPOBBIX CEPBHCOB T'OCYAAPCTBEHHBIX YCIYT, LHU(POBBIX
00pa3oBaTeNbHBIX CEPBHCOB;

NOHWMaHHE OCHOBHBIX NMPHUHIIUIIOB PaOOTHI, BO3MOKHOCTEH M OTpaHUYCHUS
NPUMEHEHHS TEXHOJIOTHH MCKYCCTBEHHOTO HMHTEIIICKTa B PA3JIMYHBIX O0JACTSX,
HAJIMYME TPEICTABICHUH O Kpyre pemaeMbIX 3aJad MAIIUHHOTO OOyYeHUs
(pacnio3HaBaHUs, KIACCUPUKAMN W TIPOTHO3UPOBAHMS) HAIMYHE TPEICTABICHUN
00  WCTHONB30BaHWUM  HMHPOPMAIIMOHHBIX  TEXHOJIOTMA B Pa3jIMYHBIX
npodeccuoHanbHbIX chepax.



TEMATHYECKOE INTAHUPOBAHUE

10 KUIIACC
KosnyecTBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoasusie | Ilpakruueckue
NPOrpamMmbl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Hudgposasi rpaMoTHOCTH
11 KomnbroTep - yHUBEpCaIbHOE YCTPOHCTBO 6
' 006pabOTKH TAHHBIX
1.2 [Iporpammuoe obecrieueHue
1.3 KommbrorepHsie cetn
14 WNudopmannonnas 6€30MacHOCTh 2
Hroro no pazneny 24
Paznen 2. TeopeTuueckne 0CHOBbI HH(POPMATHKHU
[IpencraBnenue nHpopmanny B
2.1 PeR dopmar 19 2
KOMITBIOTEpPE
2.2 OcHOBBI anredpbl JOTUKU 14
2.3 KomnbroTepHast apudmeTrka 7
Hroro 1o pa3aeny 40
Paznen 3. AnropuTmMbl 4 IPOrpaMMHpPOBaHUE
3.1 BBenenwne B mporpaMMupoBaHue 16 0.5
3.2 BcnomorarensHble alropuTMbI
3.3 YuciaeHHbBIE METOBI
34 AnroputmMbl 00pabOTKH CUMBOJIBHBIX 5 1

JTAHHBIX




3.5 Anroputmbl 00pabOTKH MacCCUBOB 10 3.5
Hroro no pazaeny 44
Pa3nen 4. UndopmaninoHHbIe TEXHOJIOTHH
41 O06paboTKa TEKCTOBBIX IOKYMEHTOB 2.5
42 AHanu3 TaHHBIX 3
Htoro no pazgeny 14
PesepBHOE Bpems 14
OBUIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME 136 215




11 KJIACC

KoanyectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbie
Ne i/ P Konrpoasusie | Ilpakruueckue (wicpp )
MPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teoperuueckue 0CHOBbI HHPOPMATHKH
WNudopmarus u nHHOpMAIIMOHHBIC
11 dopman dopman 10 2.5
MIPOLIECCHI
1.2 MogenupoBaHue 8 2
Hroro o pa3aeny 18
Paznen 2. Anroputmbl 4 IPOrpaMMHUpOBaHUeE
2.1 DNEMEHTHI TEOPUU AITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JaHHBIX 28 10
OCHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO
23 PHCHTHP 16 45
POrPaMMHPOBAHUS
Hroro no pazgeny 50
Pa3nen 3. UudopManmoHHbIE TEXHOJIOTHI
KommbrorepHO-MaTeMaTuueckoe
31 P 8 2
MOJICTTIPOBaHUE
3.2 Ba3e1 gaHHBIX 10 4
3.3 Be6-caiiTel 14 4
3.4 KommnberoTepHas rpaduka 35
35 3D-MonenupoBaHue 3
Htoro no pa3aeny 48




PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

136

36.5







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJTACC
KosnnuyectBo yacos DJIEeKTPOHHBIE
Ne ara U BbI
. Tema ypoka Beero KonTpoabubie | IlpakTnueckue f1[3y‘lel-ll/lﬂ :)16[()1;2((:B3Tiﬂbﬂble
padoThI padoThI pecypeb
TpebGoBaHUst TEXHUKH 0€30MAaCHOCTU U
1 TMTUEHbI U paboTe ¢ KOMIIbIOTEPaMHU U 1
JAPYTUMH KOMIIOHEHTaMHU [IU(PPOBOTro
OKpYKEHUS
5 [TpuHIHITEI paOOTH KOMIIBIOTEPOB U 1
KOMITBIOTEPHBIX CUCTEM
3 OOMeH JaHHBIMHU C TOMOILBIO IITUH. 1
KoHTposieps! BHEIIHUX YCTPONCTB
4 ABTOMAaTHYECKOE BBINIOJIHEHUE ITPOIPaMMBbI 1
IIPOLIECCOPOM
OneparuBHas, IOCTOSTHHAS U
5 JoaroBpeMeHHas namstb. Kontposepsl 1
BHEIIHUX yCcTpoucTB. [Ipsmoit noctym k
MaMATH
5 CoBpeMeHHbIE KOMITBIOTEPHBIE 1
TEXHOJIOTUU
[IporpamMmmMHoe obecrieueHue
7 KOMIIBIOTEPOB, KOMITBIOTEPHBIX CHCTEM U 1
MOOUJIBHBIX YCTPOICTB
8 CucremHOe IporpaMMHoe oOecriedeHue. 1

OnepaniuoOHHBIE CUCTEMBbI




Yrunutel. [IpaiBepsl yCTPOUCTB.

o [TapaynenbsHOE IPOrpaMMHUPOBAHKE

10 Wucramnsainus u qenHCTaIIISIHS
MPOrPaMMHOTO OOeCTICUeHUs
@aiinoBbie cuctemsl. [IpuHIKBI

11 pa3MenieHusl ¥ UMEHOBaHUs (ailioB B
noarospeMeHHo# namstu. [11abrnous! s
onucaHus Tpymi Gailnos
3akoHoaarenbcTBO Poccuiickoit

12 ®deneparu B 001aCTH IPOrPaMMHOTO
o0ecrnieueHus U JaHHbBIX
[TpUHIMTIBI TOCTPOCHUS M allllapaTHEIC

13 KOMITOHEHTHI KOMIIBIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI

14 Cetp HHTEpHET

15 Paznenenue IP-ceTn Ha mosiceTH ¢
IIOMOIIBIO MAaCOK MOJICETEN

16 CereBoe aIMUHUCTPUPOBAHNE
Bupel nearensHoctu B cetn MIHTEpHET.

17 Cepsucel UnTepHeTa. ['ocynapcTBeHHBIC
AJICKTPOHHBIC CEPBHUCHI M YCITYTH

18 Nudopmanmonnas 6€30macHOCTb

19 BpenonocHsie mporpaMMHOe oOecrieueHue
1 METO/IbI OOPBOBI ¢ HUM

20 [IpakTuueckas pabota 1o Teme
"AHTUBHPYCHBIE IPOrpaMMBbI"

1 Opranu3zaiiys TMYHOTO apXUBa

nHpopMarmu. PesepBHOE KOMPOBAHKE.




[TaposibHas 3amuTa apxusa

22

[udpoBanue JaHHBIX

23

AnroputMm mudpoBanus RSA.
Creranorpadus

24

[TpakTrueckas pabora 1o Teme
"[llnppoBanue naHHBIX"

25

Wudopmarniys, TaHHbIC U 3HAHUS.
HudopmarioHHbIe IPOIECCHI B IPUPOJIE,
TEXHUKE U 0OIIECTBE

26

HenpepriBHBIC U TUCKPETHBIE BETUYUHBI U
curHaibl. Heo0xoIMMocCTh IUCKpeTHu3aluu
uH(popMalnu, IpeJHa3HAYSHHOM 715
XpaHeHUs, epeadu 1 00paboTKH B
M(POBBIX CHCTEMaX

27

JIBon4yHOe KoaupoBaHue. PaBHOMepHbIE U
HepaBHOMEpHBIE KObI. [lekoanpoBaHue
COOOIIEHHH, 3alUCAHHBIX C TIOMOIIBIO
HEpPaBHOMEPHBIX KOJOB

28

Ycnosue @ano. [TocTpoeHne oqHO3HAYHO
JEKOUPYEMBIX KOJIOB C TOMOIIBIO JIEPEBA.
I'pad An. A. MapkoBa

29

EnavHuLB U13MEPEHNs KOIMYECTBA
uHpopmarmu. AnpaBUTHBIN TOIXOA K
OLIEHKE KOJIMYECTBa HH(pOpMAIUU

30

CucTeMbl CUUCIIEHUS

31

[lepeBoa uncesn U3 OAHON CUCTEMBI
CUHCJICHHS B IPYTYIO

32

I[BOI/I‘-IHaH, BOCbMCpHUYHAs U




mecTHaauaTrCpudHas CUCTEMBI CUHCIICHUAA,
CBsA3b MCXKIY HUMHU

33

I[BOI/I‘-IHaSI, BOCbMCpHYHAA U
mecTHaauaTCpudHas CUCTCMbI CUMCIICHUSA,
CBs3b MCKIY HUMU

34

I[BOI/I‘-IHaSI, BOCbMCpHYHAA U
mecTHaauaTCpuidHas CUCTEMbI CUHMCIICHUAA,
CB3b MCXKIY HUMHU

35

Apudmernueckue oneparyu B
MO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS

36

TpouuHas ypaBHOBELICHHAsI CUCTEMA
CUHCIICHUS

37

HBOH‘IHO'I{GCHTH‘IH&H CHUCTEMA CUUCIICHUA

38

KOI[I/IpOBaHI/Ie TCKCTOB

39

PactpoBoe koaupoBaHue n300paskeHH

40

[IpakTnueckas paboTa 1o Teme
"uckperuszanus rpapuueckon
uHpopmarmu"

41

[IBeToBbIE MOAETHN. BEkTOpHOE
KoaupoBanue. @opmarsl (Haitinos.
Tpéxmepnas rpaduka. @pakTanbHas
rpaduka

42

Konuposanue 3Byka. OrieHka
MH(GOPMAIIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX TP 33JIJaHHBIX YaCTOTE
JTUCKPETU3AIUU U Pa3psiIHOCTU
KOJTUPOBaHUS

43

[IpakTryeckas paboTa 1o Teme




"luckpeTusanus 3ByKoBoi nHpopmanuu'

44

OcHOBBI anreOpbl JOTUKU

45

Jloruueckue oneparuu. TaOauIsI
UCTUHHOCTHU

46

Jlornueckue Boipaxxenus. Jloruueckue
TOKJeCTBA. Jl0Ka3aTeNbCTBO JIOTMYECKHUX
TOKECTB C NOMOILBIO TAOIUL] HCTUHHOCTH

47

[IpakTuueckas paboTa 1o Teme
«[locTpoenue u ananu3 TadnuilL
HCTHUHHOCTHU B TaOJIMYHOM TPOLIECCOPE

48

Jlornueckue OIICpalru U OIICpanuu Hall
MHOXCCTBaMH

49

Jlornueckue onepanuru 1 ornepanuu Haza
MHOXECTBaMHU

50

3aKoHBI ANTEOPHI JIOTUKU. DKBUBAJICHTHBIC
npeoOpa3oBaHMs TIOTUUECKUX BhIPAKEHHUI

o1

Jlornueckue ypaBHEHUS U CUCTEMBI
YpaBHEHHI

52

Jlornueckue ¢GyHKIUU. 3aBHCHUMOCTD
KOJIMYECTBA BO3MOXKHBIX JIOTHYECKUX
(GYHKIUH OT KOJTMYeCTBa apryMEHTOB.
[TosHBIE CUCTEMBI TOTUYECKUX (DYHKITHIA

53

Kanonnueckue opMbl JOrHYECKHX
BbIpakeHHi1. COBEpILICHHBIE
JTU3BIOHKTHBHBIE U KOHBIOHKTUBHBIE
HOpMaJIbHbIE (DOPMBI, AJTOPUTMBI UX
MOCTPOEHMSI IO TAOJINIE HCTUHHOCTH

o4

Jloruueckue 3J1eMEHTHI B COCTaBe




KOMITbIOTEpA

55

Tpurrep. Cymmarop. MHOropaspsasblii
CyMMaTop

56

HOCTpOCHI/Ie CXEM Ha JIOTHYCCKUX
9JIEMEHTAX. 3a1Ch JIOTHYECKOTO
BBIPAXXCHUA I10 JIOTHYECKOM cXeMe

57

MuKpocxeMbl U TEXHOJIOTHS MX
IIPOU3BO/ICTBA

58

[IpencraBienue LebIX YUCEN B TAMSITH
KoMmIbloTepa. OrpaHHuEHHOCTh TUarna3oHa
YHUCeJI MPU OTPAHUYEHUHN KOJIMYECTBA
pa3psaoB. [lepenonnenue pa3psaHoit
CETKHU

59

be33nakoBbIe U 3HAKOBBIE JaHHBIE.
3HaKOBBIN OUT. JIBOMYHBIIH
JIOTIOJTHATEIBHBIN KOJI OTPULIATEIIbHBIX
qucen

60

ITo6GuToBbIE IOTHUECKHE ONIepalllu.
Jlornueckuii, apudmernueckuit u
LIUKJINYECKUH CIABUTH

61

[udposanue ¢ TOMOIIbIO TOOUTOBOI
onepauuu «uckinovaromee U

62

Hpe[[CTaBJ'IeHI/IC N XPaHCHUC B I[TaMATHU
KOMITBIOTEPA BEICCTBCHHBIX YUCEIT

63

BrinonHenue onepanuii ¢ BENECTBEHHBIMU
YHClIaMU, HAKOTICHUE OMIHOOK MpH
BEIUUCIICHUSIX

64

[TpakTrueckas padorta mo Teme «3ydyenne




IopaspsaAHOIro MAaIIMHHOI'O IIPEACTABIICHUA
OCJIbIX U BENICCTBCHHBIX YHUCEII»

65 AHanu3 alropuTMOB 1
Otansl peleHus 3a/1a4 Ha KOMITBIOTEpE.

66 WNHcTpyMeHTalIbHBIE CPEICTBA: 1
TPAHCIATOP, OTIATYUK, TPODUINPOBILUK
Cpena nporpammupoBanus. Komnumsiuuys

67 Y MHTEPIIPETAIUS IPOTPAMM. 1
Bupryansaeie mamunel. THTErpMpOBaHHas
cpena pa3padoTKu

68 MeToap! OTIAKH TPOrPaMM 1

69 Tunel nepeMeHHbIX B S3bIKE 1
IPOrPaMMHPOBAHUS

70 O06paboTka 1eNbIX Yncel 1

71 OO6paboTKa BEIIeCTBEHHBIX YHCEI 1

72 CrnyyaiiHble U IICEBIOCITyYaliHbIE YKCTIa 1

73 BerBnenus. CiioxxHbIE yCIOBUS 1

74 [uknsl ¢ ycnoBuem 1
[{uKJIBI 1O IEPEMEHHOM.

75 B3anMo3amMeHsIeMOCTh Pa3INIHBIX BUIOB 1
ITUKJIOB

76 OO0paboTKa HaTypabHBIX YHCEI C 1
UCIOJIb30BAHUEM LIUKIIOB
HaxoxxaeHne Bcex MpOCThIX YHCEI B

77 3aJJaHHOM Juana3one [IpakTuueckas 1 05
pabota o Teme «Pemenue 3a1a4 MeTo10M '
niepedopar»

78 WHBapuaHT 1uKia 1




79

JIOKyMEHTHUPOBAaHHE IIPOrpaMM

O0paloTKa JaHHBIX, XpaHSIIUXCS B

80 .
daiinax

81 PazOuenue 3a1aun Ha O/3a/1a9U
Vcnonp3oBanue cTaHAapTHON OMOIMOTEKH

82 s3bpIKa porpammupoBanus. [logkmoyenue
OMOIMOTEK MOAIPOTPAaMM CTOPOHHHUX
MIPOU3BOAUTENECH

83 [Toanporpammsl (iporieaypsl U GYHKIINN)

84 [Toanporpammsl (iporieaypsl U GYHKIINUN)

85 [IpakTuueckas pabora 1o Teme
"PazpaboTka moamporpamm"

Pexypcus. PexkypcuBHbIe 00BEKTHI

86 (ppaxrainbl). PexypcruBHbIE IpOLIETyPHI U
¢yskun. Mcnonb3oBaHue cTeka Ais
OpraHu3alK PEKYPCUBHBIX BBI30BOB

87 [IpakTnueckas pabota 1o Teme
"PexypcuBHbI€ oAnporpamMmsl"

88 MonybHBIN NPUHLUII TIOCTPOCHHUS
porpamMm

89 YucieHHple METOEI

9 [IpakTuueckas paboTa 1o Teme
«YucneHHoe pelieHue ypaBHeHUD»

01 Hcnonp30BaHue AUCKPETU3AINY B
BBIUUCITUTENFHBIX 3a/1a4ax
[IpakTryeckas paboTa 1o Teme

92 «[TpubarmKkEHHOE BRIYHUCIICHNE JUTHH

KPUBBIX U TUIOIIAACH QUTYp»




93

[IpakTrueckas padora mo reme «Ilonck
MakcuMyMma (MUHUMYMa) QyHKIIUN

94

O0paboTka CHUMBOJIBHBIX JTAHHBIX.
Anroput™bl 00pabOTKH CUMBOJIBHBIX
CTPOK: TOJICYET KOJINYIECTBA MOSBICHUI
CHMBOJIA B CTPOKE

95

AnropuT™Mbl 00pabOTKH CHMBOJIBHBIX
CTPOK: pa30reHue CTPOKH Ha CJI0Ba 10
MPOOEIBbHBIM CUMBOJIAM

96

Anroput™bl 06pab0OTKH CUMBOJIBHBIX
CTPOK: IIOMCK IIOJICTPOKU BHYTPH TaHHOH
CTPOKH; 3aME€HA HAlIEHHOW MOJCTPOKH Ha

JIPYTYIO CTPOKY

97

[IpakTyeckas pabora o Teme
"O6paboTKa CTPOK C UCMOIBL30BAHUEM
(GyHKUIMH CTaHAAPTHON OMOIMOTEKH SI3bIKA
IporpaMmmMupoBaHus”

98

FeHepauI/m CJIOB B 3aJaHHOM aJ'I(I)aBI/ITe

99

MaccHBBI ¥ TOCHEI0OBATEILHOCTH YHCETL.
[IpakTuueckas pabota 1o Teme
"3amonuenue maccusa'

0.5

100

O06001IEHHBIE XapaKTEPUCTHKU MacCHBa

101

JInHeMHBIN MONCK 33JaHHOTO 3HAUYCHHUS B
MaccuBe. [Ipaktuueckas paboTa mo Teme
" JInHeTHBIN TTOMCK 3aIaHHOT0 3HAYEHHUS B
maccuBe"

0.5

102

[TpakTrueckas padora o reme "Tlouck
MUHHUMAJIBHOTO (MaKCUMaIbHOTO)




3JIEMEHTA B YUCIIOBOM Maccuse"

CopTHpOBKa OTHOMEPHOT'O MAaCCHBA.
[IpocTeie METOIbI COPTUPOBKH.

103 1 0.5
[IpakTrueckas padota o Teme "IIpocTeie
METO/]Ibl COPTUPOBKH Maccupa
CoptupoBka ciusinueM. beictpas

104 COPTUPOBKA MaccuBa (aJIrOpUTM 1 05
QuickSort). ITpaktrueckast paboTa 1o Teme
"BricTpas copTupoBka maccuna"
JIBOMYHBII TOMCK B OTCOPTUPOBAHHOM

105 Mmaccuse. [IpakTrueckas paborta 1o reme 1 0.5
" JIBOMYHBIN TTOUCK"

106 JIByMepHBIE MaCCUBBI (MaTPHIIBI) 1

107 AnropuT™Mbl 00pabOTKH MaTpHIL 1

108 Pemenue 3aa4 aHaan3a JaHHBIX 1

109 CpencTBa TEKCTOBOTO IIpoLeccopa 1

110 KomnbrotepHas BEpcTka TekcTa 1
[IpakTuueckas padora no teme "BépcTka

111 JOKYMEHTOB C MAaTEMATUUYECKUMU 1 1
bopmynamu”

112 HNHCTpyMEHTBI pelleH3UpOBaHUS 1

113 [IpakTuyeckas pabora o Teme 1 1
"MHOrocTpaHu4HbIE TOKYMEHTHI"
O6maunbie cepBuchl. KomnexktupHas

114 pabota ¢ nokymentamu. [IpakTuueckas 1 05
pabora o teme "KosnexktuHas pabora ¢
JTOKyMeHTamMu'"

115 AHanmu3 ga"HHbIX. bonbinue qaHHbIe 1




116

Marmnnoe ooyueHue

117

AHaJIN3 TaHHBIX C TOMOIIIBIO 3JICKTPOHHBIX
Ta0IUL

118

[TpakTuyeckas pabota o Teme "AHanus
JAHHBIX C TOMOIIBIO AJIEKTPOHHBIX
Tabmui"

119

[Toctpoenue rpadukoB QPyHKIUH.
[IpakTnueckas pabota 1o Teme
"Harnsanoe rpencraBieHue pe3ysibTaToB
CTaTHUCTUYECKON 00pabOTKH JTaHHBIX B
BU/JIE IUarpaMM CPEJICTBAMU peJaKkTopa
AJICKTPOHHBIX TadIMII"

0.5

120

JIuanu Tpenpa. [Ipaktuyeckas pabora o
teme "[logbop nuHUM TpeH A,
MIPOrHo3upoBaHue”

0.5

121

ITonoop napamerpa. [Ipaktiueckas paborta
1o Teme 'UncneHHoe peleHre ypaBHeHU I
C MOMOIIIBIO 1T0/100pa napamerpa”

0.5

122

OnTtuMu3anus Kak MOUCK HAUTYYILEro
pEILIEHNs B 3a/JaHHBIX YCIOBHSIX.
[IpakTnueckas pabora no reme "PemieHue
3aJ1a4 ONITUMHU3ALUHU C IOMOILBIO
ANEKTPOHHBIX Tabnui"

0.5

123

PesepBHOE Bpems

124

PesepBHOE Bpems

125

PesepBHOE Bpems

126

PesepBHOE Bpems

127

PesepBHOE Bpems

N i




128 PesepBHOE Bpemst 1
129 PesepBHOE Bpemst 1
130 PesepBHOE Bpemst 1
131 PesepBHOE Bpemst 1
132 PezepBHOE Bpems 1
133 PezepBHOE Bpems 1
134 PezepBHOE Bpems 1
135 PesepBHOE Bpemst 1
136 PesepBHOE Bpemst 1
OBHIEE KOJIMYECTBO YACOBTIIO 136 215

[NPOIT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTposibHbIEe
padoThI

IIpakTHyeckue
padoThI

JlaTa
HU3yYeHHS

DJIeKTPOHHBIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypchl

KonuuecTtBo undopmanuu

AJIFOpI/ITMBI CXXaTus JaHHbIX

Anroputrm Xaddmana

[TpakTuueckas pabota o teme "Cxarue

JAHHBIX C TOMOIIBIO aJITOPUTMA
Xahdmana"

Anroputm LZW

AJIFOpI/ITMI)I CKaTus JaHHBIX C IIOTCPAMMH.

[IpakTuueckas pabora no teme "Cxxatue
JaHHBIX ¢ notepsmu (anroputmel JPEG,
MP3)"

0.5

CKOpOCTB nepeaayn JaHHbIX

HOMGXOYCTOI‘/’I"II/IBBIG KOJbI

[TpakTrueckas pabora 1o Teme
"ITomexoycToitunBelie KOJbI"

10

Cucrtembl. KOMIIOHEHTBI CHCTEMBI U IX
B3anMojeiicTBre. CucTeMHbIi Y (HeKT.
VYnpasieHne Kak HHPOPMaITMOHHBIN
nporecc. OO0paTHas CBsI3b

11

Mogenu u MoenMpoBaHue

12

I'pader

13

Pemrenue 3amau ¢ momorsto rpados




14 HepeBbs

15 OCHOBBI TEOPUHU UTP
[IpakTrueckas padota mo teme "l[lonck

16 BBIMTPBILIHON CTPATETMy B UIPE € MTOJTHON
nHpopmanuein"”

17 CpencTBa UCKYCCTBEHHOI'O MHTEJIEKTA

18 [TpakTuueckas pabora o teme "Cpencraa
HCKYCCTBEHHOT'O MHTEJIJIEKTa"
dopmanuszanys MOHATUS AJITOPUTMA.

19 Mammuna TerOprHIa Kak yHUBEpCaIbHAs
Mozelb Beruucienuil. Tesuc Yépua—
Trropunra
[IpakTuueckas pabora o Teme

20 "CocTraBieHHe IPOCTON IIPOrpaMMBbI IS
MamuHbl Trropunra'

21 Mamuna ITocra

22 HopmanbHble anropugmsl MapkoBa
ANTOPUTMHUYECKU HEPA3PEIIUMBIE 3a1a4H.

23 3anava octaHoBa. HEBO3MOKHOCTH
ABTOMATHUYECKON OTJIAJIKU IPOrpaMM

24 CJOKHOCTh BBIYUCIEHUN
ITorck MpoCThIX YMCEN B 3aJAHHOM

25 JIMara3oHe ¢ MOMONIbIO AIrOpUTMa
«pemeTo IpatocheHar

26 [IpakTuueckas padora no Teme "[lonck
MPOCTHIX YKCEJ B 38JJaHHOM JIMana3oHe"

97 MHoropa3psHbl€ Lieble Yicia, 3a0a41

JUIMHHOU apu(METUKH




28

[IpakTuyeckas paboTa 1o Teme
"Peanmm3anys BEIUUCIEHUN C
MHOTOpa3psIHbIMU YHcIamMu"

29

CrnoBapu (accolaTUBHbIE MACCUBBI,
O0TOOpakeHHMs ). X3II-TaOJIUIIBI.
[TocTpoenue anhaBUTHO-4YaCTOTHOTO
CJIOBaps TS 33JJAHHOTO TEKCTA

30

[IpakTuyeckas pabora o Teme
"Tloctpoenue andaBUTHO-YACTOTHOTO
CJI0Baps JJIA 3aJIaHHOTO TeKcTa'"

31

AHanu3 TeKCTa Ha eCTECTBEHHOM S3bIKE.
Brinenenne mociaemoBaTeIbHOCTEH MO
nrabsaony. PerynspHble BhIpaKeHHUs.
YacToTHBIN aHAIN3

32

[IpakTrueckas padora o reme "AHanus
p p
TEKCTa Ha €CTECTBEHHOM S3bIKE"

33

Creku. AHanu3 MPaBUIBLHOCTH CKOOOYHOTO
BBIPa)KEHUS

34

Brruucnenue apupmerndeckoro
BBIpa)KEHU S, 3aIIMCAHHOTO B MOCT(UKCHOM

dopme

35

[TpakTrueckas paboTa 1o Teme
"Beruucnenue apupmMeTHuecKoro
BBIPa)KEHUSI, 3aIICAHHOTO B MTOCT(PHUKCHOM

dbopme"

36

Ouepenu. Mcrionb3oBanue ouepenu s
BPEMEHHOT'O XPaHCHUS JaHHBIX

37

[IpakTrueckas pabora 1Mo Teme




"Ncnonb3oBanue ouepean”

38

Hepesbs. Peann3zanus nepesa ¢ moOMOLIBIO
CCBUIOYHBIX CTPYKTYp. J{BoruHBIC
(bunapsble) nepebs. [locTtpoenne aepesa
JUTSL 33JJAHHOTO apr(PMETHIECKOTO
BBIPAYKCHUS

39

[IpakTuueckas pabota o Teme
"Ucnonbs3oBanne 1epeBbEB IS
BBIYUCIICHUS apU(PMETHUECKUX
BbIpa)keHUi"

40

PexypcuBHBIC arOpUTMBI 00X0/a ACpPEBa.
Hcnonb30BaHue CTEKa M OYEPEIH TSI
obxoma nepena

41

PexypcuBHBIE arOpUTMBI 00X0/1a JepPEBa.
Vcrionp30BaHue cTEKa M OUEPEIH IS
o0xoJa 1epeBa

42

Anroputmsl Ha rpadax. [Tocrpoenne
MUHHMaJIHHOTO OCTOBHOTO JepeBa
B3BEIICHHOTO CBS3HOTO
HEOPHEHTUPOBAHHOTO rpada

43

O6xoxn rpada B rmyouny. O6xox rpada B
HIPUHY

44

KonnuecTBo pa3nnuHbIX MyTeld MEXTY
BEpILIMHAMU OPUEHTUPOBAHHOTO
alMKJINYecKoro rpagda

45

Anroputm JlefKCTpsI.

46

[IpakTrueckas paboTta 1mo Teme
"Bpruncienue IMHbI KpaT4auero myT1




MEXTy BepIIHHaMHK Tpada (aIropuTm
Heiikcpor)"

47

Anroputm ®noiiga—Y opuiamia

48

3aaun, peraeMble ¢ TOMOIIbIO
JUHAMUYECKOT0 MPOTPaMMHUPOBAHUSA:
BBIUKCJICHHE PEKYPCUBHBIX (QYHKINN

49

[TpakTuyeckas pabora no Teme
"Bprunciienue peKypcuBHbIX (PYHKLUH €
OMOUIbIO JUHAMUYECKOTO
MporpaMMUpOBaHus"

50

3amauu, penaeMbie ¢ TOMOIIBIO
JAUHAMHUYCCKOTI'O ITPOrpaMMHUPOBAHUS:
NOJICYET KOJIMYECTBA BAPHAHTOB

o1

[TpakTuyeckas padota o Teme "l[logcuér
KOJINYECTBA BAPUAHTOB C MIOMOIIBIO
JUHAMUYECKOT0 ITPOrpaMMHUpOBaHUs"

52

3az[aq1/1, peuracMbIC C ITIOMOLIBIO
AUHAMHUYCCKOT'O ITPOIrpaMMUPOBAHUS:
3aJa4u OIITUMU3alluH

53

ITonsiTHE O Mapagurmax
nporpammupoBanus. O630p S3bIKOB
[IPOrPaMMHUPOBAHUS

54

[TonsiTHe 06 00BEKTHO-OPUEHTUPOBAHHOM
IPOrpaMMUPOBAHUH

55

OO01BeKThI U Ki1acchl. CBOMCTBA U METOIBI
00BEKTOB

56

OOBEKTHO-OPHEHTHPOBAHHBII aHATN3

o7

[IpakTuyeckas pabora 1o Teme




"M cronp30BaHue TOTOBBIX KJIACCOB B
nporpamme”

Pa3paboTka nmporpamMM Ha OCHOBE

58 00BEKTHO-OPUEHTUPOBAHHOTO MTOJIX0/1a
[IpakTudeckas padora "Pa3paborka

59 MPOCTOMN MPOTPaMMBI C UCTIONIb30BAHUEM 1
KJIacCOB"
WNukancynsuust. [Ipaktuueckas pabora no

60 teme "Pa3paboTka Kitacca, UCTIOIb3YIOIETO 0.5
MHKAICYJISALNI0"

61 Hacnenosanue. [Tomumopdusm

62 [TpakTuueckas paboTa 1o Teme 1
"Pa3paboTka nepapxuu KiaccoB"
Cpenpl ObICTpOI pa3pabOTKX MPOTpamM.

63 [TpoexTrpoBanue uHTEpPeiica
M0JIb30BaTEsI

64 [TpoextupoBanue unTepdeiica
M0JIb30BaTEsI

65 Hcnonp30BaHne TOTOBBIX YIIPABISIEMBIX
AJIEMEHTOB JUISI IOCTPOSHHSI MHTep(eiica
[TpakTrueckas paboTa o Teme

66 "Pa3paboTKa mporpamMMBbI ¢ rpadUuecKiM 1
uHtepdeiicom”

67 N3y4eHnne BTOpOro si3pIka
IpOrpaMMHUPOBAHHS

68 N3yyenue BTOporo si3bika
pOrpaMMHUPOBAHHS

69 DTarbl KOMITBIOTEPHO-MAaTEMaTHIECKOTO




MOACIMPOBAHNA

70

Juckperusaius npu MaTeMaTHYECKOM
MOJEJIMPOBAHUU HETIPEPHIBHBIX MTPOLIECCOB.
MopaenupoBaHu€e IBUKEHUS

71

[IpakTuyeckas paboTa 1o Teme
"MopenupoBaHue ABUKEHUA"

72

MogenupoBaHue OMOJIOTHYECKUX CHCTEM.
[IpakTuyeckas pabora o Teme
"MonenupoBaHue OMOJIOTHYECKUX CHCTEM"

0.5

73

MaremaTtndeckrue MoJIeJIM B SKOHOMHUKE.
BrruncnurenbHble SKCIEPUMEHTBI C
MOJEJIIMHA

74

BepositHocTHbIe MOsienu. [TpakTiueckas
pabora o Teme "MMuTanimoHHOE
MOJIEJIUPOBAHKE C IIOMOLIBIO METOJIA
Mounre-Kapno"

0.5

75

KomnbroTepHOE MOAETMPOBAHUE CUCTEM
yIIpaBJIeHUS

76

O06paboTka pe3ynbTaToB IKCIIEPUMEHTA

77

Tabmuunble (pensauroHHbIe) 0a3bl TaHHBIX

78

[Touck, coprupoBka u GUIBTpAILUSL
JAHHBIX. 3aIPOCHl HA BBIOOPKY JTaHHBIX.
3anpocsl ¢ napaMeTrpamu. Beruucisemsie
IOJIS B 3aIpocax

79

[IpakTuueckas pabota o teme "Padota ¢
roToBoM 0a30ii JaHHBIX"

80

Mauororabianaabie 0a3bl JaHHBIX. THITBI
CBsI3el Mex Ay TabnuiiamMu. BHenHui




ko4, I{enoctHoCTh 0a3bl JaHHBIX

[IpakTuueckas padbota 1o reme

81 "Pa3paboTka MHOTOTa0IMYHOM Ga3bl
NaHHBIX"

82 3arpockl K MHOTOTAO0JIUYHBIM 0a3am
JTAHHBIX

83 [TpakTrdeckas pabora 1o Teme "'3anpocsl K
MHOTOTA0IMYHOM 0a3e TaHHBIX"

84 S3bIk ynpaBnenus nanaeivu SQL
[TpakTrdeckas pabota mo Teme

85 "YpaBieHue JaHHBIMU C TOMOIIBIO SI3bIKA
SQL"

86 Hepensiinonnsie 6a3bl JaHHBIX.
DKCHEepTHBIE CUCTEMBI

87 NuTepHeT-npunoxeHus
[TonsATHE O CEpBEPHOI U KIIMEHTCKON

88 yacTsax caita. TeXHOJIOTHs «KIHUEHT —
cepBep», €€ JOCTOMHCTBA U HETOCTATKU

89 OcHoBbl s1361ka HTML

90 [IpakTuueckas pabota o teme "Co3nganue
TEKCTOBOU BeO-CTpaHUIIBI"

91 OcHoBbl s1361ka HTML

92 OcHoBbI s1361ka HTML
[IpaxTuueckas pabota o teme "Co3nganue

03 BeO-CTpaHMIIbl, BKIIOYAIOIIeH
MYyJTbTUMEANITHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIC JJaHHBIE, BUIC0)"

94 OcHoBbI KackagubIx Ta0uI ctriei (CSS)




[IpakTuueckas padbota 1o reme

95 "OdopmiteHre cTpaHUITbI C TOMOIIBIO 1
KacKaJIHbIX TaOmuI cTuiieii”

96 Cuenapuu Ha si3bike JavaScript

97 Cuenapuu Ha si3bike JavaScript

98 ®dopMbl Ha BeO-CTpaHUIIS

99 [TpakTrueckas pabora o teme "O6padoTka 1
JaHHBIX popm"

100 Pa3menienue Be6-caitToB. Ycmyra
XOCTHUHTA. 3arpy3Ka (aiinoB Ha cailT
Kanpuposanue. Ucnpasnenue

101 nepcreKkTuBsl. ['ucrtorpamma. Koppexnns
YPOBHEH, KOPPEKLIUs 1[BETA.
O06ec1BeunBaHNE IBETHBIX N300paKeHUN
BBon n306paskeHuii ¢ UCIIOIb30BAaHUEM

102 Pa3INYHBIX UPPOBBIX YCTPOHCTB. 05
[TpakTuyeckas padora rno teme "O6padboTka
1 poBbIX poTorpaduii”
Perymb. PaboTa c o6nactamu. @uibTpsl.

103 [IpakTuyeckas padbota no reme "Peryms 0.5
ndpoBbIx Gororpaduit”
MHorocnoitHble n300paxenus. TekcToBble

104 ciou. Macka cnosi. Kananel. Coxpanenue
BBIJICJIEHHON 00J1acTH

105 [IpakTuyeckas pabora o Teme 1
"MHorocnoitabie n300pakeHus "

106 [ToaroroBka WiuTFOCTpaIUii 17151 BeO-CalTOB. 05

[IpakTrueckas paboTta 1mo Teme




HUMHPOBAHHBIC U300paKCHUA
" A 6 "

Bekrophas rpaduka. Bekropuzarst

107 . 1
PacTPOBBIX U300paKCHHIA

108 [TpakTuueckas padota 1o reme "BekTopHas 1
rpaguxa”

109 [TpuHIUIIBI TOCTPOCHUS U PEJAKTHPOBAHUS 1
TPEXMEPHBIX MOJIEIEHN

110 [TpakTrueckas padora o teme "Coznanue 1
MPOCTHIX TPEXMEPHBIX Mojeei"

111 Cetounblie MojieTu. MaTtepuaibl 1

112 [TpakTuueckas pabora o teme "CeTouyHbIe 1
moxmenn"

113 MozenrpoBaHie HICTOYHUKOB OCBEILICHUSI. 1
Kamepsl

114 [IpakTuueckas pabota o reme 1
"Pennepunr"

115 AnutiBHBIE TexHOJOTUH (3D-pUHTEPHI) 1

116 [TonsiTre 0 BUPTYyaIbHOW PEATbHOCTH U 1
JIOTIOJIHEHHOM PEAIbBHOCTH

117 PeszepBHOE Bpems 1

118 PeszepBHOe Bpemst 1

119 PeszepBHOe Bpemst 1

120 PesepBHOE Bpemst 1

121 PesepBHOeE Bpems 1

122 PesepBHOE Bpems 1

123 PesepBHOE Bpems 1

124 PesepsHoe Bpems 1




125 PesepBHOE Bpems 1
126 PesepBHOE Bpems 1
127 PesepsHoe Bpems 1
128 PesepBHOE Bpems 1
129 PeszepBHOE Bpemst 1
130 PeszepBHOE Bpemst 1
131 PesepBHOE Bpems 1
132 PesepBHOE Bpems 1
133 PesepBHOE Bpems 1
134 PesepBHOE Bpems 1
135 PesepBHOE Bpems 1
136 PesepBHOE Bpems 1
OBHIEE KOJIMYECTBO YACOB IIO 136 365

I[TPOI'PAMME







IMPOBEPSIEMBIE HA EI'D 110 HTHOPOPMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOTPAMMBI CPEJHET'O OBIIIETO OBPA3OBAHUSI

Kon
NpOBEPsSIeMOro
TpeOOBaHUsA

IIpoBepsiemble TpeGOBaHMSA K IPeIMETHBIM pe3yJIbTATAM OCBOECHHS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3zoBaHus

1.

3namo (nonumams)

11

[ToHnMaHWe OCHOBHBIX NPUHIMIIOB YCTPOHCTBA M (PYHKIIMOHUPOBAHHS
COBPEMEHHBIX CTAIlMOHAPHBIX M MOOMJIBHBIX KOMITBIOTEPOB; TEHICHIIHHA
Pa3BUTUS KOMITBIOTEPHBIX TEXHOJOTHMH; BJIaJCHHE HaBBIKAMH PaOOTHI C
OIEPAllMOHHBIMU CHUCTEMaMHd M OCHOBHBIMH BHAAMHU IPOTPAMMHOIO
ofecrieyeHHss ISl pEUICHMs Y4YeOHBIX 3amad4 IO  BBIOpaHHOM

crerrann3anuu

1.2

Hanmnuue mpencraBneHnii o 0a30BbIX MPUHLMIAX OpraHU3alud |

(YHKIIMOHMPOBAHUS KOMIIBIOTEPHBIX CETEH

13

ITormmanne OCHOBHBIX IMPUHOUIIOB JUCKPETU3ALUU PA3JIMYHBIX BUIOB

uHbOpMaIUH

14

[Tonnmanue 6a30BBIX AITOPUTMOB OOpPAOOTKHM YHUCIOBOW M TEKCTOBOU
uH(popManuu (3aMuCh YHCEN B TMO3UIHUOHHONW CHUCTEME CUUCIICHUS,
JENUMOCTH IEeNBIX YHCEeN; HAXOXKIECHHE BCEX MPOCTHIX YUCEN B 33JJaHHOM
Jyarna3one; 00paboTKa MHOTOPA3PSAHBIX IIENIBIX  YWCEN; aHaJIu3

CHUMBOJIBHBIX CTPOK U I[pyrI/IX), AJITOPUTMOB ITIOUCKA U COPTUPOBKU

15

3HaHHe (I)YHKI_[I/IOHEUIBHBIC BO3MOXHOCTH HMHCTPYMCHTAJIbHBIX CPCIACTB

Cpelbl pa3paboTKU

1.6

BnaneHne OCHOBHBIMH CBEICHUSIMH O 0azax HAaHHBIX, UX CTPYKTYPC,

CpeacCTBax CO3aaHuA U pa6OTLI C HUMH

1.7

ITonnManue BO3MOXKHOCTEH U OFpaHH‘{CHI/II‘;I TEXHOJIOTUI HCKYCCTBCHHOI'O
HHTCJUICKTA B Pa3JIMYHBIX 06J'IaCT}IX; HaJIM4Yue Hpe,[[CTaBJIeHI/Iﬁ 00
HUCIIOJBb30BaHNU I/IH(I)OpMaLII/IOHHLIX TEXHOJIOTUI B Pa3JIMIHBIX

npodeccuoHaNbHBIX chepax

1.8

Biagenue TeOpeTMYECKHMM amnmapaTroM, IO3BOJIAIOIIMM  OCYIIECTBIATh
IIPEACTABJICHUE 3a/JAHHOTO HATypaJbHOTO YHCIA B PA3JIMYHBIX CHUCTEMAX
CUMCIICHHS; BBINOJHATh MPEoOpa3oBaHMs JIOTMYECKUX  BbIPAXKEHU,
UCTOJb3Ysl 3aKOHBI anreOpbl JIOTHUKHU; ONpPENeaTh KpaT4alliuid MmyTh BO
B3BCIICHHOM TIpade W KOJIMYECTBO TMyTEeHd MEXAy BEepIIMHAMHU

OPUEHTHPOBAHHOTO AITMKINYECKOT0 rpada




Ymemso

2.1

YMeHHE HCNOIb30BATh KOMIIBIOTEPHO-MATEMATUYECKUE MOJEIH IS
aHanu3a 00BEKTOB U MPOLECCOB: (POpMyYIHpPOBaAThH LEAb MOJEIUPOBAHUS,
BBIIOJHATh AQHAINW3 PE3YJIbTATOB, MOJIYYEHHBIX B XOJAE MOJEJIMPOBAHMS,
OLICHUBATh AaJIeKBATHOCTh MOJICIM MOJCIUPYEMOMY OOBEKTY WU

mponecCy; NpeACTaBIATE PE3YJILTAThI MOJACIIMPOBAHNS B HAIJIAAHOM BUIC

2.2

YMeHne KiIacCHUIMPOBATh OCHOBHBIC 3a/layd  aHalM3a JIaHHBIX
(mporHo3upoBaHUE, KJaccupukanus, KJIaCTepH3alus, aHaImn3
OTKJIOHEHUI); TTOHUMATh IOCJIEAOBATEILHOCTh PEIICHHUS 3a7ady aHaJIn3a
JTAHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA M OIICHKA KAa4yeCTBa JaHHBIX,
BBIOOp M (WJIM) TOCTPOCHHE MOJEIH, MpeoOpa3oBaHUE JTaHHBIX,

BU3YyaJIn3alud JaHHBIX, HHTCPIIPETALIUA PE3YIIbTATOB

2.3

YMmenue onpenensats nHGOPMAIMOHHBIA 00bEM TEKCTOBBIX, FpaUuecKux
Y 3BYKOBBIX JIaHHBIX TIPH 33JJaHHBIX MapaMeTpax JUCKPETU3aIU. Y MEHUE
ONpENENsATh CPEOHIOI CKOPOCTh TEpelaud  JIaHHBIX, OILICHUBATh
M3MEHEHHE BpPEMEHU Iepeadyd MpH HW3MEHEHUH HWHEOOPMALMOHHOTO

00BbEMa TaHHBIX U XapaKTEPUCTUK KaHala CBSA3U

2.4

YMeHue CcTpouTh KOJ, 00ECIEeUMBAIOIIUN HAUMEHBIIYI0 BO3MOXKHYIO

CPCOHIOO AJIUHY COO6H_ICHI/I$I Ipu HW3BECTHOM 4aCTOTE CUMBOJIOB

2.5

YMeHue ucnonp30BaTh MPU PEHIEHWHM 337ad CBOMCTBA TMO3WIIMOHHOU
3allMCH YHUCEJl, aITOPUTMbI MOCTPOCHUS 3allMCH YHUCIa B TMO3UIUOHHOU
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YHUCa II0
CTPOKE, COZEpKAllleH 3aluch OTOTO 4YUCiIa B IO3UIMOHHOM CHUCTEME
CUUCIIEHHS] €  3aJaHHbIM  OCHOBAaHHMEM; YMEHUE  BBIINOJHSATH

apI/I(I)MeTI/I‘ICCKI/Ie OIrepalru B IIO3UITUOHHBIX CUCTCMAX CUUCIICHUA

2.6

YMeHue CTpOUTh JIOTUYECKOE BBIPAXKEHHE B JU3BIOHKTHBHOH W
KOHBIOHKTHBHOM  HOpMalbHBIX  ¢opMax 1O 3aJaHHOM  Tabiuie
UCTMHHOCTH; HCCIENIOBaTh O0JIACTh HMCTUHHOCTH BBICKA3bIBAHMUA,

COACPKAIICTO IMEPEMCHHBIC, PCIIATh HECIIOXKHBIC IOTUYCCKUE YPABHCHUA

2.7

YMeHue pelars aJlrOpUTMUYECKUE 3aladd, CBS3aHHBIE C AaHAJIU30M
rpadoB (3aaud MOCTPOEHUS ONTHUMAIBHOIO MYTH MEXIY BEpIIMHAMH
rpada, onpeaeneHuss KOJIUYECTBA Pa3IMYHBIX IIyTEH MeXAy BepIIMHAMU

OPHUEHTHPOBAHHOTO AITUKINYECKOTO rpada)

2.8

YMeHue ucnonb3oBaTh JEPEBbs IPU aHAIU3€ U MOCTPOCHUU KOAOB U IS
IpeJCTaBlIeHUs] apu(METHUYECKUX BBIPAXKEHHM, NpH pEIIeHUH 3a1ad
IIOMCKa U COPTUPOBKHM; YMEHHE CTPOUTH IEPEBO HIPHI IO 3aJaHHOMY

QITOPUTMY; pa3padaThiBaTb U OOOCHOBBIBATH BBIUTPHIIIHYIO CTPATEIHIO

UTPbI




2.9

VYmMmenue AHAIIM3UPOBATh aJITOPUTMBI C  HCIIOJB30BAHUEM Ta6J'II/IH
TPAaCCUPOBKH; OIPCACIIATH 0e3 HCIOJb30BaHUs KOMIIBIOTEpa PE3YyJIbTAThI
BBITTIOJIHCHHA HCCJIOKHBIX ITPOTpaMM, BKIIIOYAKOIINUX UKJIIbI, BETBJIICHUSA U

noAIporpaMmsal, Ipy 3aJaHHbIX UCXOJHBIX JaHHbIX

2.10

VYMeHue OIpeneNaTh CIOXKHOCTh M3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHPOBAHHME 3JIEMEHTOB MacCHUBa, COPTUPOBKA MAacCHBa,
nepeOOpHbIE ANTOPUTMBI, JBOMUYHBIM MOMCK) U IPUBOAUTH MPUMEPHI

HCCKOJIbKUX AJITOPUTMOB pa3H0171 CJIOKHOCTHU JIAA PCIICHUA OI[HOI71 3aJa4u
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BJIaIIeHI/Ie YHUBCPCAJIbHBIM  A3BIKOM  IIPOrpaMMHUPOBAaHHA BBICOKOT'O
ypoBHs (ITackanb, Python, Java, C++, C#), npeacraBieHus MU 0 6a30BBIX
TUIIaX AJAHHBIX W CTPYKTYpaxX AJaHHBIX; YMCHHC HCIIOJIb30BaTb OCHOBHBLIC
VIPABJISAIONME  KOHCTPYKIMHM,  YMEHHE  OCYHICCTBISATh  aHAJU3
NPE/UIOKEHHOW ~ MPOrpaMMbl:  ONPENCNsATh  Pe3yabTaThl  PaOOTHI
mporpamMmsl Ipu 3aJaHHBIX UCXOAHBIX HAHHBIX; OIPCACIIATH, IIPHU KAKHX
HCXOJHBIX JAaHHBIX BO3MOHO IIOJTYUYCHUC YKa3aHHBIX PC3YJIbTATOB,
BBISIBIISATh JIAHHBIC, KOTOpPBIE MOTYT TPUBECTH K OIIMOKE B paboTe
nporpamMmMbl;  (GOpPMYyITUPOBaTh  NPEMIOKEHHS O  YIYUIICHHEO

IIPOrPaMMHOI0 KOJia

2.12

VYMeHue peanu3oBbIBaTh Ha BBIODAaHHOM JUIl  HM3y4YeHHs  SI3bIKe
nporpaMMmupoBaHus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
TUIIOBBIE AJITOPUTMBI OOPaOOTKH YKCENl, YUCIOBBIX MOCIIEI0BATEIbHOCTEN
M MacCHBOB: IIpPEJICTaBJI€HME 4YWCIa B BHJIE Habopa HPOCTHIX
COMHOJKUTENEH; HaXO0XJIEeHHE MAaKCHUMalbHOM (MHUHMMalIbHOH) LU(PbI
HaTypaJIbHOTO YHCJa, 3alIMCAHHOTO B CUCTEME CUUCIIEHMSI C OCHOBAHHUEM,
He mnpesblmaromuM 10; BbeUUCIEHHE OOOOIIEHHBIX XapaKTEPUCTUK
AJIEMEHTOB MAacCHBa WJIM YHCJIOBOM IOCJIENOBATEIbHOCTH (CYMMBI,
NPOU3BEACHUS  CpeaHero  apu(METHYeCKoro, MHUHUMAJIbHOTO U
MaKCHMAaJIbHOTO JIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YIOBIETBOPSIOIINX
3aJJaHHOMY YCJIOBHMIO); COPTHUPOBKY DJJIEMEHTOB MAacCHBa; YMEHHE
UCIIONIb30BaTh B MpOrpamMmax JlaHHbIE pa3JIMYHbIX THUIIOB C Y4ETOM
OrpaHMYEHUN Ha AMANA30H MX BO3MOXKHBIX 3HAUYEHUMH, NMPUMEHATH INIPU
pELIEHNN 3aJa4d CTPYKTYpPBI JAHHBIX (CIIMCKH, CIOBapH, CTEKH, OUYEPENH,
JIEPEBbs1); TPUMEHATh CTaHJAPTHBIE U COOCTBEHHBIE MOANPOTrPaMMBbI IS
00pabOTKM YUCIIOBBIX JTAHHBIX U CUMBOJIBHBIX CTPOK; MCIIOJIb30BaTh MPH
pa3paboTke MporpaMm OUOINOTEKH NOANPOrPaMM; YMEHHE UCTIOIb30BATh

CpeacCTBa OTJIAAKU IMPOrpaMM B CPEAC IMPOTrpaMMHUPOBAHUA

2.13

YMeHHe  HCIONB30BaTh  DIIEKTPOHHBIE — TAaOMMIBI A aHaJW3a,

MPEACTABICHUS U O0pabOTKH JaHHBIX (BKJIIOYash BHIOOP ONTHMAIBHOTO




peleHus, ToA00p JMHUM TPEHAA, pEelIeHUe 3aJad MPOTHO3MPOBAHUS);
YMEHHUE HCIIONB30BaTh TaOMMuyHbE (pelIsIMOHHbIE) O0a3bl JaHHBIX U

CIIPaBOYHBIC CUCTEMBI

2.14

YMeHue OpraHu30BbIBaTh JIMYHOE HH()OPMAIMOHHOE IPOCTPAHCTBO C
UCMOJIb30BAHUEM  PA3JIMYHbIX  CPEACTB  LMU(MPOBBIX  TEXHOJOIMIA;
NOHMMaHHE BO3MOXXHOCTEH HU(POBBIX CEPBHUCOB TOCYAAPCTBEHHBIX

ycIyT, HU(PPOBBIX 00pa30BaTEIbHBIX CEPBUCOB




HEPEYEHDb 3JIEMEHTOB COAEPKXAHUA, ITIPOBEPAEMbIX HA EI'D
11O THO®OPMATUKE

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1

[{udpoast rpaMOTHOCTH

11

OcHOBHbIE TEHACHIIMN PA3BUTHS KOMIIBIOTEPHBIX TeXHOJIO0THi. [TapannensHbie
BBIYMCIICHHs. MHOronpouneccopHsle cuctemsl. PacipenenéHueie

BBIUMCIIUTENLHBIC CHCTEMBI U 00pa0oTKa OONBIIHNX TAHHBIX

1.2

[TpyHUMIIBI [TOCTPOEHMSI W anmnapaTHble KOMIIOHEHThl KOMIIBIOTEPHBIX CETEH.
CereBbie mnportokonbl. Cerb UHTepHer. Appecauus B ceTu VIHTepHeT.
ITporokonsl creka TCP/IP. Cucrema nomenHbix uMEH. Pa3nenenue IP-cetn Ha

noACCTH C IOMOIIBIO MaCOK HO,Z[CCTCﬁ

13

QaitnoBas cucrema. Ilouck B ¢ainoBoit cucreme. IlpuHuunbl pasmemienus 1
UMEHOBaHMs (ailyloB B JoNTOBpeMeHHOW mamMsaTu. LI[aGnoHbl i onvcaHus

rpynn ¢aition

14

CKOpOCTI) nepeaadu JaHHBIX. 3aBHCHUMOCTE BPEMCHU nepeaaiu oT

UH(POPMALMOHHOTO 00BEMA TAaHHBIX M XapaKTEPUCTHUK KaHalla CBS3H

15

HIudpoanue nanHbix. CUMMETpUUYHBIE U HecUMMeTpuuHble MHUdpsl. [Hudpsr

npoctoi 3amensl. [ugp Llesaps. Iludp Buxkenepa. Anropurm mmdpoBaHus
RSA

1.6

KO,[[BI, ITO3BOJIAOIIUC O6H21py>KI/IBaTB U UCIIPABIIATH OI_HI/I6KI/I, BO3HHKAOMIUC ITPU
nepeaadyc 1aHHbIX. Paccrosane XsMMuHra. KOI[I/IPOBaHI/Ie C IOBTOPCHHUEM OHUTOB.

Koawsr XomMmuHTa

Teopernueckre OCHOBBI HH(POPMATUKU

2.1

JIBomyHoe  komupoBaHue. PaBHOMEpHBIE W HEpPAaBHOMEPHBIE  KOJBIL.
JlexonupoBaHue COOOIIEHNH, 3allMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJIOB.
VYcnosue @ano. [loctpoeHne 0IHO3HAYHO AEKOIUPYEMBIX KOJOB C MOMOIIBIO

JepeBa

2.2

Teopernueckue MOAXOAbI K OLEHKe KojudecTBa uHGopmauuu. EauHuib
U3MEpeHusi KoiauuecTBa uHPopMmanuu. AmnaBUTHBIM MNOAXOA K OLIEHKE
KosimyecTBa HMH(popManuu. 3aKoH aJAuTUBHOCTH HH(opmManuu. Popmyna

Xapriu. Madopmarus u BepositHocTh. @opmyna [llenHoHa

2.3

Cucrembl cuucnenusa. Pa3BépHyTas 3amuch UeNbIX M JPOOHBIX YHCET B
MMO3HIIMOHHOM cucTeMe cuuciaecHusd. CBoWCTBa ITO3MIIMOHHOM 3alWCH 4YHCIIa:
KOJINYECTBO I_[I/I(i)p B 3aIllucCu, HpI/I3HaK JCIINMOCTHU YHCJiIa HA OCHOBAHUC CHUCTEMBbI
CUHUCJIEHUSI. AJITOPUTM MEPEBO/IA LIEJIOT0 YKUCia U3 P-M4HOM CUCTEMBI CUMCTIEHUS

B JICCATUYHYIO. AJNITOPUTM TIEpeBOJia KOHEUHOW P-mdHON Apo0u B AECATUYHYIO.




AJTOpUTM MEpeBOAa IIEJIOr0 YUCIa U3 JECATUYHON CUCTEMBI CUMCIICHUS B P-
nunyro. IlepeBoj KoHeuHON necATHYHON 1podu B P-uunyro. J[BowdHas,
BOCBMEpPUYHAS U IIECTHAALIATEPUYHASI CUCTEMbI CUUCIICHHUS, CBSI3b MEK/Ty HUMH.

Apudmerndeckre onepamnuy B HO3ULIMOHHBIX CUCTEMaX CUYMCICHUS

24

TpOI/ILIHaH YpaBHOBCIICHHAA CUCTEMA CUHUCIICHU. ,HBOI/ILIHO'I[eCﬂTI/ILIHaH CUcCTceMa

CHHCJICHUA

2.5

Komuposanue tekctoB. Koguposka ASCII. OgnobaliTHbie KoaupoBku. CTaHIapT
UNICODE. Komupoka UTF-8. Onpenenenue uHbopMarmoHHOTo o0bEmMa

TEKCTOBBIX COOOLLIEHUN

2.6

KonupoBanue nzobpaxenuii. Ouenka nHGpopMaoHHOro o0bEMa rpapuuecKux
JAHHBIX TIPU 33/IaHHBIX Pa3pelIeHUH U TIyOHMHE KOAWPOBaHUS 1BeTa. L[BeToBbIe
moaenu. KogupoBanue 3Byka. OueHka MHPOPMAMOHHOTO 00BEMa 3BYKOBBIX

JaHHBIX IIPH 3aaHHBIX YaCTOTC JUCKPCTU3ALUU U PA3PAIHOCTH KOAUPOBAHUA

2.7

Anrebpa noruku. IloHsTHe BBICKa3bIBaHMs. BbIcKa3biBaTeNbHBIE (OPMBI
(mpenukatsl). KBaHTOpHI CylIeCTBOBAHMS U BCEOOIIIHOCTH.

Jlornueckue omnepauuu. Tabmuibl HCTUHHOCTH. JIOrMyeckue BbIPAXKEHHUS.
Jlornueckue Toxaecrsa. Jlornueckue onepanyy 1 onepanyy Hal MHOXKECTBAMH.
3akoHBI anreOpbpl JIOTMKH. ODKBUBAJICHTHBIE TNPEOOPA30BAHMS JIOTHUYECKUX
BBIPAKEHMI. JIornueckue ypaBHEHUs U CUCTEMBI YPAaBHEHMIA.

Jlornueckne ¢GyHKIMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTHUECKUX
(GYyHKLUH OT KOJIMYECTBA apTyMEHTOB.

KanoHnveckue popMbl TOTHYECKUX BbIpaKEHUN

2.8

COBepHIGHHI)Ie JAU3BIOHKTHUBHBIC KOHBIOHKTHUBHBIC HOPMAJIbHBIC q)OpMBI,

AJIT'OPUTMBI UX ITIOCTPOCHUSA I10 Ta6J'H/IHe NCTHUHHOCTH

2.9

Jlornueckue 2JIEMEHTBI B cocTaBe KommbtoTepa. Tpurrep. Cymmartop.
MHuoropa3psansiii cymmarop. IloctpoeHne cxem Ha JIOTMYECKUX 3JIEMEHTAX I10
3alaHHOMY JIOTHYECKOMY BBIPQKEHHUIO. 3aIlUCh JIOTHYECKOTO BBIPAXKEHUS IO

JIOTUYECKOI cXeMe

2.10

Mogemu u MOJCIIMPOBAHUC. HCJ’II/I MOJCIIMPOBAHUS. A,Z[CKBB.THOCTB MOACIN
MOACIINPYEMOMY 06T>GKTy HJIN TIPOILIECCY. d)opManmauI/m NPUKIIAAHBIX 3a1a4.
HpeI[CTaBJ'ICHI/IC PE3YJIbTAaTOB MOACIIMPOBAHUS B BUJC, yI[06HOM JJIL BOCHIPpUATUA

yenoBekoM. I padudeckoe nmpeacTaBieHue JaHHBIX (CXeMBbI, TAaOIUIIbL, TpaduKH).

2.11

[IpencraBiaeHue HenbIX 4YHCEd B MaMATH KommbioTepa. OrpaHMYEeHHOCTb
JMara3oHa 4YuceNl TNpU OTpPaHMYEHUH KoJMdecTBa pas3psanoB. llepenosnenue
paspsHON ceTkH. be33HakoBbIe M 3HAKOBBIC TaHHBIC. 3HAKOBBIN OUT. [IBOMYHBIN
JOTIOTHUTEIBHBINA KO OTPULIATEIbHBIX YUCEIL.

[loOutoBble normueckue omepanuu. Jlormueckuit, apudmernueckuit u

nukiuaeckuii  casuru. [lludpoBaHne ¢ TOMOIIBIO MOOUTOBOW OIEparuu




«uckirovaromiee NIy

2.12

Hpe,I[CTaBJICHI/IC BCIICCTBCHHBIX YMUCCII B IIaMATH KOMIIBIOTEpA. 3Haqa1ua${ qaCTb
U TIOpsAAOK YHCIIA. Z[I/Ial'la?)OH 3HAYCHHI BCHIICCTBCHHBIX YHCCII. HpO6HCMBI
XpaHCHUA BCUICCTBCHHBLIX YHCCJ, CBA3AHHBLIC C OTIpPaHUYCHHUEM KOJIMYCCTBA
paspAaaoB. Brimonnenue onepaunﬁ C BCIICCTBCHHBIMHU 4YHUCJIaMHU, HAKOIIJICHHUC

OIIOOK IIPU BBIYUCIICHUAX

2.13

I'padppr. OcHoBHble TOoHATHA. Buapl rpadoB. Onucanue rpadoB C MOMOIIBIO
MaTpHUIl CMEXHOCTH, BECOBBIX MATpHIl, CIHCKOB CMEXHOCTH. Perienue
AITOPUTMUYECKUX 3a7ad, CBS3aHHBIX C aHanu3oM rpadoB (TocTpoeHue
ONTUMAJIBFHOTO MYTH MEXIy BepIIMHaMu Trpada, ompeneneHue KOJIUYECTBA

Ppa3INIHbIX HYTeﬁ MCXKAY BCPpIIMHAMHU OPUCHTHUPOBAHHOI'O AIIUKIUYCCKOI'O

rpaga)

2.14

HepeBwsi. bunapnoe nepeo. epeBps mnoucka. CnocoObl o0xona jaepeBna.
[IpencraBnenue apupmMeTnyeckux BbIpaKeHUH B BUjE JepeBa. Vcnonb3oBanue

I‘pa(bOB H JICPCBLEB IIPH OIIMCAaHUH 00BEKTOB U IIPOLECCOB OKPYKAKOIICTO MUPa

2.15

JIuCcKpeTHBIE HTPBHI ABYX HTPOKOB ¢ TIoJTHOM nH(popMaruei. [loctpoenue nepesa
nepebopa BapUAHTOB, ONKCAaHWE CTPATETMH WIPbl B TaOMMYHOH (opme.

BBII/IFpBIH_IHBIC H IIPOUT'PBIIIHBIC ITO3UIIUH. BLII/IprIH_IHBIC CTpaTCrun

2.16

CpencTtBa  MCKYCCTBEHHOTO — WHTeUIeKTa.  WnmeHTudukanus W MOUCK
n300paxXeHuii, pacrmo3HaBaHue Jull. Vcrmoib30BaHHEe METOJIOB MCKYCCTBEHHOTO
MHTEJJIEKTa B 00y4aronux cuctemax. Mcmoiap3oBaHre METO10B UCKYCCTBEHHOTO

MHTENJIeKTa B podoTtoTexHuke. luTepuet Bemeil. Heiiponusie cetu

AJNTOPUTMBI U IPOrPaMMHUPOBAHUE

3.1

CDOpMaJ'II/BaI_II/ISI MOHATHA aJITOpUTMaA. Mamuna TLIOpI/IHFa KaK YHHUBCpCAJIbHAA

MOJENb BEIUHUCIIEHUN

3.2

OneHka CIIO)KHOCTH BbluMciaeHH. Bpems paboTel m 00bEM HCHOIB3yeMOM
namMsATH, MX 3aBUCHMOCTh OT pa3Mepa MCXOAHBIX JaHHbIX. OneHka
ACUMITOTUYECKOW CIOKHOCTH alTOPUTMOB. AJITOPUTMBI TOJMHOMHUATBHON
cnoxHoctu. IlepebopHble anropuTmbl. [Ipumepsl pazIUYHBIX aITOPUTMOB

pemiCHUA O}IHOI71 3aaa4u, KOTOPBIC UMCIOT Pa3JIMYHYIO CIIOKHOCTDH

3.3

Omnpenenenre BO3MOXKHBIX PE3yJIbTaTOB pabOThl MPOCTEUIINX aIrOpUTMOB
yIpaBiIeHUS UCIOIHUTEISIMU M BBIYMCIUTENBHBIX alropuTMoB. OmnpeneneHue

MCXOJHBIX JAHHBIX, IPU KOTOPBIX AITOPUTM MOXKET J1aTh TpeOYEMBIi pe3ysbTar

3.4

ANTOPUTMBI  00paOOTKM HATYpalIbHBIX YHCEN, 3alUCAHHBIX B TO3UIIMOHHBIX
CUCTeMaX CUHUCICHHUSA: pa3OHWeHue 3alucH 4Yucia Ha OTAENbHBIC IH(PHI,
HaXO0XJEHWE CYMMBbl U TpOM3BeACHHS LU(Dp, HAXOXKACHHE MaKCHUMAallbHON

(MUHUMATBHON ) MBI




[IpencraBnenne unciaa B BUIE HAOOpa MPOCTHIX COMHOMKUTENEH. AJNTOpUTM
6BICTpOI‘O BO3BCICHUA B CTCIICHD. ITonck MMPOCTBIX YUCCJI B 3aJaHHOM JJUAIIa30HC

C MOMOIIBIO AITOPUTMA «peieTo Iparochenar

3.5

MHoropa3psiTHbIe 1eIbIe Yncia, 3a/1a4d JNIMHHOW apu(METHKN

3.6

S3pik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunbl maHHBIX:
LEJIOYKCIICHHbIE, BEIIECTBEHHbIE, CHMBOJbHBIC, JOrHueckue. BerBieHus.
Cnoxusie ycioBus. Lukisl ¢ ycnoBueM. L{ukiibl 1o nepeMeHHOMN.

OO6paboTka NaHHBIX, XpaHANMXCS B (aitnax. TekcToBble M JBOMYHBIC (ailibl.
QaiinoBeie mepeMeHHbIe ((haiinoBele ykaszarenw). Urenue u3 Qaina. 3anuch B
daiin.

Pazbuenue 3amaun Ha moa3amaqn. [loamporpammel (IporieAypsl U (YHKITHH).

Hcnonp3oBaHue cTaHAAPTHON OMOINOTEKY SA3bIKA IPOrPaMMHUPOBAHUS

3.7

Pexypcus. PexypcuBHble mpouenypsl v ¢yHkiuu. Mcnonap3oBanue creka uist

OopraHu3al peKYpPCUBHBIX BHI3OBOB

3.8

Uucnennpie MeTonpl. TouyHOe W mpUONMKEHHOE pemieHus 3amgadd. UuncineHHoe
pelleHre YpaBHEHMH C IOMOIIbIO Moja0opa mnapaMerpa. UuciieHHblE METOAbI
pelleHHus YpaBHEHMH: MeToja 1epedopa, METOJ IOJIOBUHHOTO JICIECHMUS.
[TpubnnxEHHOE BHIYMCIIEHUE JUIMH KpUBBIX. Bbruncienue momaneit ¢puryp c
MOMOIIBI0 YHCICHHBIX METOAOB (METOJl MPSMOYTOJIbHUKOB, METOJ Tpareuuil).
[Touck makcumyma (MUHUMyMa) (YHKIUM OJHOM TNEpeMEHHOW METOJI0M

IMOJIOBUHHOT'O OCJICHUS

3.9

OOpaboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble — (yHKIUMM  S3bIKa
MIpOrpaMMUPOBaHUS JIsl 00pabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CHUMBOJIBHBIX CTPOK: IOJACYET KOJIMYECTBA TOSBICHUN CHMBOJIA B CTpPOKE,
pa3OueHue CTPOKM Ha CJOBa IO MPOOENbHBIM CHMBOJIAM, TOHMCK MOJICTPOKH
BHYTPU JIAaHHOM CTPOKH, 3aME€Ha HAWJEHHOW MOJACTPOKHM Ha JPYryl0 CTPOKY.
['enepainust Bcex CIIOB B HEKOTOpOM ajipaBUTE, YAOBIETBOPSIOIINX 33JaHHBIM

orpanuueHusM. [Ipeo6pasoBanue unciaa B CHMBOJIBHYIO CTPOKY U 0OpaTHO

3.10

MaccuBel ¥ IIOCJIEOOBATEIBLHOCTH  4YHCEI. BblunciaeHne  000O0MIEHHBIX
XapaKTEPUCTHK DJIEMEHTOB MAacCHBa WM YHCIOBOM IOCIIEA0BATEILHOCTH
(CyMMBI, TIPOU3BEICHHS, CPEIHEro apuMETHYECKOr0, MHHUMAIBHOTO U
MaKCHUMAaJIbHOTO DJIEMCHTOB, KOJHYECTBA OJIEMEHTOB, YIOBIETBOPSIOIINX
3aJJaHHOMY YCIIOBHIO). JIMHCHHBIM MOWCK 3aJaHHOTO 3HAYCHHS B MAaCCHBE.
ANTOpUTMBI pabOTBI C 3JIEMEHTAMH MacCHBa C OJHOKPATHBIM IMPOCMOTPOM
maccuBa. COpPTHpPOBKAa OJHOMEPHOTO MaccuBa. [IpocThie METOIbI COPTHPOBKH
(MeTon Ty3bIpbKa, METOJ BbIOOpa, COpTUpOBKAa BcTaBKamu). CoOpTHPOBKA
ciusiaueM. beictpas coptupoBka MaccuBa (aaroputm QuickSort). JIBonuHbIi

IMOUCK B OTCOPTUPOBAHHOM MAaCCHUBC




3.11

JIBymepHBIE MacCHUBBl (MaTpHUIbl). AJTOPUTMBI OOpPaOOTKH  JBYMEPHBIX
MAacCHBOB: 3allOJIHEHHE JIByMEPHOTO YHCIIOBOTO MacCHUBa IO 3aJaHHBIM
nmpaBujiaM, IOUCK 3JICMCHTAa B ABYMCPHOM MACCHUBEC, BBIYHMCIICHUC MAaKCUMYyMa
(MMHMMYMa) U CyMMBI 3JIEMEHTOB JIBYMEPHOI'O MacCHBa, IEPECTAHOBKA CTPOK U

CTOJ'I6I_[OB JABYMCPHOT'O MaCCrBa

3.12

CrmoBapu  (accolMaTUBHBICE  MAaCCHBBI,  OTOOpaKEHWs).  XOII-TAOJHUIIBL.

HOCTpOeHI/Ie aﬂ(i)aBI/ITHO"IaCTOTHOI‘ O CJIoBapA JId 3aJaHHOI'0 TCKCTa

3.13

Crekn. AHaIM3 TOPaBWIBHOCTH  CKOOOYHOTO  BBIpaXKEHUS. Bpruncrenue
apu(QMeTUYECKOTO BBIPAXKEHHUS, 3aIIUCAHHOTO B MOCTPUKCHOMN popme.

Ouepenu. Mcnonbs3zoBanue ouepeu J1isi BPEMEHHOIO XPaHEHUs JaHHBIX

3.14

Anroputmbl Ha rpadax. [locTpoeHrMe MHHHMAaIBHOTO OCTOBHOTO JepeBa
B3BELLICHHOTO CBSI3HOTO HEOpUEHTHpoBaHHOro rpada. KomnyectBo pa3nuyHbIX

HYTCﬁ MCXKAY BEPpIIMHAMU OPUCHTUPOBAHHOI'O ALIUKIIHYECKOI'O rpa(ba. AJ'IFOpI/ITM

JlerkcTphl

3.15

HepeBps. Peanmsanus aepeBa ¢ NMOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOM4YHBIE
(Ounapuble) nepeBbsi. IlocTpoeHue nepeBa A 3aJaHHOrO apu(METUYECKOTO
BbIpa)keHUs1. PekypcuBHbIe alropuT™Mbl 00X0/a JepeBa. Mcnoab3oBaHue cTeka U

ouepeau i1 00Xo/1a AepeBa

3.16

I[I/IHaMI/I‘ISCKOG MporpaMMHUpOBaHrC KaK METOJ PCHICHUA 3ada4 C COXPAaHCHHUEM
MMPOMEIKYTOUHBIX PE3YJIbTATOB. 38.,[[21“114, peuracMbIC C ITOMOIIBKO JUHAMHUYCCKOT'O
porpaMMHpoOBaHNd: BBIYUCICHUEC PEKYPCUBHBIX (I)YHKI_II/II\/’I, MOACYET KOJIMIECTBA

BAapHUAHTOB, 3aa4X OIITUMU3ALNN

3.17

[Tonstne 00 OOBEKTHO-OPUEHTHPOBAHHOM NpPOrpaMMUpoBaHUU. OOBEKTHl U
kiaccel. CBoiicTBa U MeTo/1bl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAIM3.
Pa3zpaGoTka mporpaMMm Ha OCHOBE OOBEKTHO-OPHEHTHUPOBAHHOTO IOAXO[A.

WNukancynsiusi, Hacie10BaHue, MOIUMOphU3M

WHdopmaninoHHbIe TEXHOJIOTUN

4.1

AHamu3 naHHbIX. OCHOBHBIE 3a/ladd aHalIM3a JAHHBIX: IPOrHO3MPOBAHHUE,
KJaccuuKkanus, Kiactepusauus, aHanu3 oTkiIoHeHuil. IlociemoBarenbHOCTD
peleHns 3ajad aHaju3a JaHHBIX: cOOp MEePBUYHBIX JaHHBIX, OYMCTKA M OIICHKA
KayecTBa JaHHBIX, BbIOOp M (MJIM) MOCTPOEHHE MOJENHu, IpeoOpa3zoBaHUe
JTAHHBIX, BHU3yajlu3alus JaHHBIX, HHTEpIpeTanus pe3yiabTaToB. [Iporpammubie
cpeactBa U VHTepHET-CepBUCH A1 00pabOTKH W MPEACTaBICHUS JTaHHBIX.

Bonwimme nanueie. MammaHoe oOyueHne

4.2

AHanu3 JaHHBIX C TOMOIIBIO AIEKTPOHHBIX Ta0nuil. BeraucieHue cymwbl,
CpedHero  apu(MEeTH4ecKoro, HamOoNbIIero  (HAUMEHBIIETO)  3HAYCHHS

nuarnaszoHa. Beruucnenue koap@uuueHTa KOppensiuu ABYX PsIOB JaHHBIX.




[TocTpoenue cTond4aThIX, JIMHEHYAThIX W KPYroBbix nuarpamm. [loctpoenue
rpaduxoB pynkuuid. [londop TuHUM TpeHIa, pEeLICHHE 3a/1a4 MPOTHO3UPOBAHUS.

Pemenne 3aaa4 OITUMHU3AlUHU C ITIOMOIIBIO 3JICKTPOHHBIX Ta6JII/II_I

4.3

Juckperuzanusi TNpd  MaTeMaTHYECKOM  MOJEIMPOBAHUU  HEMPEPHIBHBIX
nporeccoB. MogenupoBanue JIBWXKeHHA. MojenupoBaHue OHOJIOTHMYECKHX
cucteM. MaremaThuueckue MOJZEIM B OKOHOMHUKE. BblunciuTenbHbIe
OKCHEpUMEHTHl ¢ MojensiMu. OOpaboTka pe3ynbTaToB SKCIEepUMeHTa. Meron
HAaUMEHBIIUX KBaApaToB. OIlEHKAa YHUCIOBBIX MapaMeTPOB MOJEIUPYEMBIX
00BEKTOB M TMpoIeccoB. BoccTaHoBIEHHE 3aBHCUMOCTEH MO pe3ylbTaTam

HKCIIEPUMEHTA

44

BepositHocTHEIE MOJIEJIN. Metonabl MomnTte-Kapso. HNMurtanmnonnoe

MOJCIUPOBAHUC. CucTeMBbl MaCCOBOTO O6CJ'IY)KI/IBaHI/Iﬂ

4.5

TaGmuunble (pensuoHHbIe) 6a3bl JaHHBIX. TabyiuIa — IpeICcTaBICHUE CBEICHUI
00 omHOTHIHBIX 00BekTax. Ilone, 3amuch. Kmrou Tabmunpl. Pabora ¢ roTosoit
0a3oi maHHBIX. 3amonHeHue 0a3bl AaHHBIX. [louck, copTupoBKa M (UIBTpanus
JaHHBIX. 3ampochkl Ha BBIOOPKY JaHHBIX. 3ampochl € MapaMeTpami.
Breruncisiemble mons B 3ampocax.

Mmuorotrabnuunbie 0a3bl JaHHBIX. THUIBI CBs3edl Mexay TaOnunamu. BrHenrHwmii

kJto4. L{enocTHOCTH 0a3bl TaHHBIX. 3alIPOCHl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX

4.6

TexkcroBblii mpoueccop. CpeactBa MOMCKa W aBTO3aMEHBl B TEKCTOBOM
npoueccope. CTpyKTypupOBaHHbIE TEKCTOBbIE IOKYMEHTHI. CHOCKH, OTJIaBJICHHE.
[IpaBuna nuTHpOBaHUS UCTOYHMKOB U OopopmileHUs OHOIMorpaduueckux

CCBIJIOK




YYEBHO-METO/JNYECKOE OBECITEYEHUE OBPA30BATEJIbBHOI'O
I[TPOLIECCA OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJI1 YHEHUKA
YyeOHuku:

Bbocoga JI.JI., bocoBa A.1O.//Uudopmatuka. 10 kiacc. YrinyOneHHbIH yPOBEHb.
M.: [IpocBemienue.

Bbocosa JI.JI., bocoBa A .}O.//Mudopmatuka. 11 kinacc. YriayOneHHbIH ypOBEHb.
M.: IIpocsemieHue.

METOANYECKUE MATEPUAJIBI JIJIA YUUTEJA

Enunoe conepsxanue obmero oopasosanus https://edsoo.ru/mr-informatika/
HNudpopmartuka. 10-11 xiacesl. YriayOeHHBIH ypOBEHb.

Meroanueckoe nmocooue k yueonukam JI. JI. Bocopoii, A. FO. bocoBoii.
Bbocosa JI.JI., bocoBa A.1O. Undopmaruka. 10 kiacc: caMOCTOSTENbHBIE U
KOHTpOJIbHBIC paboTsl / JI.JI. BocoBa, A.}O. bocosa MudopmaTrka. 11 kimacc:
CaMOCTOSTENIbHBIE U KOHTPOJIbHBIE PAOOTHI

HUDPOBLIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
NUHTEPHET

bubanoreka Munpocserienus https://lesson.edu.ru/catalog

POIII https://resh.edu.ru/

bubmuoteka ITOK https://lib.myschool.edu.ru/market?filters



https://lesson.edu.ru/catalog
https://resh.edu.ru/
https://lib.myschool.edu.ru/market?filters
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