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IHHOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no uHpopmaruke (yriyOnEHHbIA YpPOBEHb) HA YPOBHE CPEIHETO
obmiero oOpa3oBaHMs pa3zpaboTaHa Ha OCHOBE TpeOOBaHMI K pe3yabTaram
OCBOCHHSI OCHOBHOM  00pa3oBaTeNbHOW  MpOrpaMMbl  CPEIHEro  OOIIEro
oOpa3zoBanus, npeacraBieHHbix B ®I'OC COO, a takxke QenepanbHOil paboueit
IPOTpaMMbl BOCTIUTAHUS.

[Iporpamma 1o wuHoOpMmaTHKe [Ma€T MpEACTaBICHHE O MeNsIX, oOIen
CTpaTeruu OOy4YeHHsl, BOCIHUTAaHUS M Pa3BUTHUA OOYYAIOIIMXCA CpPEACTBAMHU
yueOHoro npeamera «MHpopmaruka» Ha yriyOJIEHHOM YPOBHE, yCTaHABIMBAET
o0s13aTenbHOE IpeIMETHOE COJIEp)KAHHE, peyCMaTpUBAET ero
CTPYKTYpPHpPOBaHHUE O pa3fiejaM U TeMaM Kypca, ONpelessieT pacupeesieHUe ero
1o kiaccam (rogaMm U3ydeHwusi), 1a€T MPUMEpPHOE paclipe/iesieHne y4eOHbIX 4acoB
0 TEMAaTUYECKUM pa3fenaM Kypca ¢ peKOMEHAyemylo (IIPUMEpHYIO)
MOCNEAOBATEIbHOCTh ~ UX  M3Yy4EHHS C  Y4ETOM  MEXKIPEAMETHBIX U
BHYTPUIPEAMETHBIX ~ CBsI3eH, JIOTMKM  y4eOHOrO  TMpolecca, BO3PACTHBIX
0COOCHHOCTEM 00yYaroIUXCsl.

[Tporpamma 1o MHGOpPMATHUKE ONPENESIET KOJTUUECTBEHHbIE U KaUECTBEHHBIE
XapaKTEePUCTUKH Yy4eOHOro MaTepuana JUisl KaKJI0ro rofa U3y4eHHs], B TOM YHCIe
U1 COAEP KATEIbHOI0 HAMOJHEHUS Pa3HOTO BHUJA KOHTPOJIA (IMIPOMEXKYTOUHOM
aTTecTaluu oOy4arommxcs, BCEPOCCHICKUX MIPOBEPOUYHBIX pabor,
rOCy/IapCTBEHHON UTOTroBOM aTTecTaruu). [Iporpamma mo uHpopMaTUKe SBISETCS
OCHOBOWM JJIi COCTaBJICHUS AaBTOPCKMX YYE€OHBIX MPOTrpaMM U Y4E€OHHUKOB,
MIOYPOYHOTO TUIAHUPOBAHUS Kypca YUUTEIEM.

Nudopmarnka B cpeHeM o0I1IeM 00pa30BaHUU OTPAXKACT:

CYIIHOCTh ~HMH(POPMATUKM KaK HAyYHOM JUCHUIUIMHBI, UM3ydarolen
3aKOHOMEPHOCTHU MPOTEKaHUS U BO3MOXXHOCTH aBTOMATH3aIlMU WH()OPMaLIMOHHBIX
IIPOLIECCOB B PA3IMYHbBIX CUCTEMAX;

OCHOBHbIE ~ 00JlaCTU  NPUMEHEHHs]  WMH(OPMATHKH, TPEKIE  BCETrO
MH(OPMAIIMOHHBIE TEXHOJIOTHH, YIIPABICHUE U COLIMATIBHYIO CPEpY;

MEXIUCIUIUIMHAPHBIA  XapakTep UWHGOpPMATUKU U HHGOPMALUOHHOM
NEeSATENbHOCTH.

Kypc unbopmatuku st ypoBHSL CpeJHEr0 OOIIEro 0Opa30BaHUsS SIBISETCS
3aBEpIIAIOIIMM 3TAllOM HENPEPHIBHON MOATOTOBKM OOYy4arolUXCsl B 00JIACTH
UHPOPMATUKN U WH(POPMALMOHHO-KOMMYHUKAIIHOHHBIX TEXHOJIOTUN, OMHPAETCS
Ha cojepkaHue Kypca MHGOPMATHUKH YPOBHS OCHOBHOT'O OOIIEro oOpa3oBaHUS H
OMBIT  TIOCTOSITHHOTO  TMPUMEHEHHs  WH(GOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH, JAa€T TEOPETUYECKOE OCMBICICHHE, MHTEPHpETauio U 0000IIeHHe
3TOTO OIIBITA.



Pe3ynbraTtel  yriyOn€éHHOro ypoBHS ~M3y4eHHMs y4eOHOro IpeaMeTra
«MHpopmaTuka» OpUEHTHPOBaHBl HAa MOJYYEHHUE KOMIIETEHTHOCTEH IS
Mocjienyiieil MnpopecCuoHaTbHON JIEATEIbHOCTH KaKk B paMKax JaHHOM
npeaMeTHON 001acT, TaK U B CMEKHBIX ¢ Hel o0nacTsx. OHM BKJIIOYAIOT B ceO0sl:

OBJIQJICHUE KJIIOYEBHIMU TMOHATUSIMU U 3aKOHOMEPHOCTSIMHU, Ha KOTOPBIX
CTpOUTCS JaHHas NpeAMeTHas 00JIacTh, PACIO3HABAaHUE COOTBETCTBYIOIUX MM
IPU3HAKOB U B3aUMOCBSI3€, CHOCOOHOCTh IEMOHCTPUPOBAThH Pa3IvMyHbIE MOIXObI
K U3YYECHUIO SBJICHUMN, XapaKTEPHBIX JIJISl U3y4aeMou MpeAMETHON 00nacTu;

YMEHHE PEIIaTh THUIOBBIE MPAKTHYECKUE W TEOPETHUUECKUE 3a/ayH,
XapakTepHbIE [JIi MCIOJb30BAHMS METOAOB M HWHCTPYMEHTapus JaHHOM
MPEeIMETHON 00JIaCTH;

HAJIMYUE TPEACTABICHUI O JaHHOM MpeIMETHON 00JIaCTH KakK ILEeJOCTHOU
TEOPUH (COBOKYIHOCTH TEOPHi), OCHOBHBIX CBS3fX CO CMEXKHBIMH OOIACTAMHU
3HAHUU.

B pamkax yriyOon€HHOro ypoBHSI M3ydeHHUS MHPOPMATUKH OOECIIEUUBACTCS
LeJICHANpPaBJIEHHAs MOArOTOBKA OOYYAIOIIMXCSA K MPOJOJDKEHUIO 00pa3oBaHUsA B
OpraHM3alusax  MPOPECCHOHAIBHOIO  O0pa3oBaHUs IO  CHEHHUATBHOCTSM,
HEMOCPEACTBEHHO CBSI3aHHBIM € LU(GPOBBIMU TEXHOJOTUAMM, TaKUM Kak
MporpaMMHasl MHKeHepHs, MH(OpMalMOHHAas 0€30MacCHOCTb, MH(POPMALMOHHBIE
CUCTEMBbl U TEXHOJIOTUH, MOOWJIbHBIE CUCTEMBbl U CETH, OOJbIIME JaHHBIE U
MalIMHHOE OOy4YeHHE, MPOMBILUICHHBI HWHTEPHET BEIEH, HCKYCCTBEHHBIM
UHTEJUIEKT, TEXHOJIOTUH OECTpOBOJHOM CBS3M, POOOTOTEXHHKA, KBAHTOBBIC
TEXHOJIOTMHU, CUCTEMBI PACHpPENEIEHHOrO peecTpa, TEXHOJOIMU BUPTYaJbHOU H
JIOTIOJITHEHHOW peajibHOCTEN.

OcHoBHas 1enb u3ydeHHs ydeOHoro mpeamera «Uudopmatuka» Ha
yriyOJIEHHOM ypOBHE CpeaHero oomero ooOpa3oBaHus — oOecleueHue
JalbHEHIIer0 pa3BUTUS WH(OPMAIIMOHHBIX KOMIIETEHIIMM OO0y4aromerocs, ero
TOTOBHOCTH K HU3HHU B YCIIOBHUSIX Pa3BUBAIOLIEIOCsS HHPOPMAILIMOHHOTO OOIIECTBa
Y BO3pacTarolllell KOHKYPEHLIMM Ha pBIHKE Tpyda. B CBI3M C 3TUM H3ydeHHE
uHpopmatuku B 10—11 kmaccax momxHO 00eCcednTh:

C(pOPMUPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOIO HAa IOHUMAaHUHU POJIH
nHpOpMaTUKK, WH(POPMAIMOHHBIX M KOMMYHHMKAllMOHHBIX TEXHOJOTMUA B
COBPEMEHHOM OOIIIECTBE;

C(OPMUPOBAHHOCTH OCHOB JIOTHUECKOT'0 U aJIT OPUTMHUYECKOTO MBIIIJICHHS;

c(OPMUPOBAHHOCTh YMEHUW pa3nuyaTh (aKTbl U OLEHKH, CpaBHUBATH
OLICHOYHBIE BBIBOJbI, BUJETh HX CBS3b C KPUTEPUSIMU OLECHHMBAaHUS W CBS3b
KPUTEPHUEB C ONPEAEIEHHON CUCTEMON IEHHOCTEW, POBEPATH HA JOCTOBEPHOCTD U
0000611aTh HHPOPMAILIHIO;



C()OPMUPOBAHHOCTh  NPEIACTABICHUH O  BIUSHUM  MHPOPMALMOHHBIX
TEXHOJIOTUA Ha JKU3Hb 4YeJIOBEKa B OOIIECTBE, IIOHMMaHUE COLHUAIBHOTO,
SKOHOMHUYECKOI0, MOJUTHYECKOr0, KYJIbTYPHOTO, FOPHIMYECKOrO, MPUPOAHOIO,
SPrOHOMHYECKOI0,  MEIULMUHCKOIO U (PU3MOJIOTHYECKOTO  KOHTEKCTOB
MH(OPMALIMOHHBIX TEXHOJIOTHIA;

IPUHATHE MPABOBBIX U 3TUYECKUX ACIEKTOB MH(POPMAIIMOHHBIX TEXHOJIOTHUH,
OCO3HAHHME OTBETCTBEHHOCTH JIFOJEH, BOBICYEHHBIX B CO3JJaHUE U UCIOJIb30BAHUE
UH(OPMAIIMOHHBIX CUCTEM, pacipocTpaHeHrue HHPOPMaLINH;

CO3/IaHME YCIIOBUM NJIsi Pa3BUTHS HABBIKOB Yy4e€OHOM, MPOEKTHOW, HAYyYHO-
UCCIIEIOBATENbCKON M TBOPYECKOM N€ATETbHOCTH, MOTHMBALUU OOYYarOIIMXCA K
CaMOpa3BUTHIO.

B conepxxanuu yuebHoro npeamera «HpopMaTuka» BBIIEIAIOTCS YEThIpE
TEMaTUYECKUX pa3/ena.

Pasznen «lludpoBas rpaMoTHOCTH» TIOCBALIEH BOIIPOCAM YCTPOMCTBA
KOMIIBIOTEPOB M JPYTUX DOJEMEHTOB LHM(PPOBOTO  OKPYXKEHHS, BKIIOYas
KOMITbIOTEPHBIE CETH, UCIOIB30BAHUIO CPEJICTB ONEPALMOHHON CUCTEMBI, padOTe B
cetTd HWHTEpHET W MCHOJIb30BAaHUIO HMHTEPHET-CEPBUCOB, HWH(OPMAILIMOHHON
0€30IacHOCTH.

Pasnen «Teopernueckue OCHOBbI HH(OPMATHKM» BKIIOYAaeT B ce0s
NOHATUHHBIN anmapar WH()OPMATUKH, BOMPOCHl KOJUPOBaHUSA HH(pOpMaluy,
u3MepeHus: UHGOPMAIMOHHOTO O0BEMA JaHHBIX, OCHOBBI aireOpbl JIOTUKU H
KOMITBIOTEPHOT'O MOJIEJIMPOBAHMUS.

Pa3nen «AJropurMbl M NPOrpaMMHMpPOBAHHE)» HAIpPaBJICH HAa Ppa3BUTHE
AITOPUTMUYECKOTO MBIIICHHS, pa3padO0TKy aJlTOPUTMOB U OLIEHKY MX CJIOKHOCTH,
(opMHUpOBaHUE HABBIKOB peajM3allMi MPOrpaMM Ha sI3bIKax MpOrpaMMHUpPOBaHUs
BBICOKOI'O YPOBHSI.

Pazpen  «MHopManMoHHbIE  TEXHOJOIMM»  IIOCBIIIEH  BONPOCAM
NpPUMEHEHU HWHGOPMAIIMOHHBIX TEXHOJOTHM, peaJn30BaHHBIX B MPUKIATHBIX
IPOrPaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YMCIIE B 33Ja4ax aHaJIA3a
JAHHBIX, HUCMOJb30BAHUIO 0a3 JAaHHBIX M JJCKTPOHHBIX TAOMUI[ NJS PpEIIeHUs
IPUKJIAIHBIX 3a/1a4.

B npuBenénHoM nanee coaepxkaHuu ydyeOHoro mpenmera «Mudpopmatukan
KYPCHUBOM  BBIJIEJIEHBl JIONOJIHUTEIbHBIE TEMBbI, KOTOpPbIE HE BXOIAT B
00s13aTeNbHYIO0 IPOrpaMMy 00y4YEHHsI, HO MOT'YT OBITh NMPEAIOKEHbI IS U3YUECHHUSI
OTJI€IbHBIM MOTUBHUPOBAHHBIM U CLIOCOOHBIM 00YyYarOITUMCH.

VYriyOn€HHbll  ypoBeHb M3ydeHUS HWH(GOPMATUKU PEKOMEHAYETCs s
TEXHOJIOTMYECKOTO  Npo(UiiA, OPUEHTHUPOBAHHOTO HA  HMHXEHEPHYI0 U
UH(OPMALIMOHHYIO c(epbl NEATeNbHOCTU. YTIIyOJNEHHBIA YPOBEHb H3YyUEHHUS
UH(OPMATUKN O0ECTIEYMBAET: TOJATOTOBKY OOYYAIOIINXCS, OPUEHTUPOBAHHBIX HA



CHECIMATFHOCTH B 00JaCTH HWH(POPMAIIMOHHBIX TEXHOJOTUA ¥ WHXKEHEPHBIC
CHEIUATbHOCTH, Y4YaCTHE B MPOEKTHOM W MCCIIEIOBATEIbCKON NIEATEILHOCTH,
CBS3aHHOW C COBPEMCHHBIMH HANpPaBICHUSIMH OTpacid HHGOPMAIMOHHO-
KOMMYHHUKAIIHUOHHBIX TEXHOJIOTHH, OJITOTOBKY K YYaCTHUIO B OJMMITMAJIaX U CJauye
EnuHoOro rocyaapcTBeHHOTO 3K3aMeHa 10 MH()OPMAaTHKE.

[TocnenoBaTenbHOCTh M3YYEHHSI TEM B MpeAesiaX OIHOrO0 Toja OO0ydeHHs
MOXKET OBITh HM3MEHEHA [0 YCMOTPEHUIO YUMUTENsd MpPU TMOJATOTOBKE padoueit
IPOrpaMMBbI U TTIOYPOYHOTO TUTAHUPOBAHUS.

OO011ee YKCIIo YacoB, PEKOMEHIOBAHHBIX IS U3ydeHUsT HHPOPMATHKU — 272
yaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11 kimacce — 136 gacos (4 yaca
B HEJICIIO).



COJEPXXAHUE OBYUYEHUA
10 KJIACC

HudpoBasi rpaMoOTHOCTH

TpeGoBanuss TeXHMKH O€30MaCHOCTH M THTHEHBI TIpH  padore C
KOMITBIOTEPAMH U APYTUMHU KOMIIOHEHTaMU LIU(PPOBOTO OKPYKEHHUS.

[TpuHuMIBEl PaOOTHI KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. APXUTEKTYypa
don Heiimana. ABTOMATHYeCKOE BBHIIIOJIHEHHE IIPOrpaMMbI  ITPOILIECCOPOM.
OnepaTuBHasi, TOCTOSTHHAs MW JOJTOBpeMeHHas maMmsaTb. OOMEH JaHHBIMH C
IIOMOLIBIO IHWH. KOHTpOJUIephl BHEMIHUX YCTPOUCTB. [IpsAMON 1OCTyN K MaMSATH.

OCHOBHBIE  TEHACHIMU  Pa3BUTHUSA KOMITBIOTEPHBIX TEXHOJIOTUH.
[TapannenbHbie BBbIYMCIICHUS. MHorormnponeccopHbie CHUCTEMBI.
CynepkomnbioTepsl. Pacnipenenénupie BbIUKCIUTEIbHBIE CHCTEMBI M 00paboTKa
O0onbmIMX JaHHBIX. MoOWIbHBIE I1MGPOBBIE YCTPOWCTBA W MX pPOJb B
KOMMYHUKaLHSX. Bcrpoennbie KOMITBIOTEPHI. MHUKPOKOHTPOIIEPHI.
Po6oTtu3upoBaHHbIE TPOU3BOJICTRA.

[IporpamMmHoe obecriedeHrne KOMIBbIOTEPOB U KOMITBIOTEPHBIX CUCTEM. Bub
MPOrpaMMHOr0 oOecrnedeHnss U MX Ha3HaueHne. OCOOEHHOCTH MPOrpaMMHOIO
oOecriedyeHus: MOOUIBHBIX YCTpoHMCTB. IlapamiensHoe mporpaMMUpOBaHHE.
CuctemHoe mnporpamMmHoe obOecnedeHue. OnepaliOHHbIE CHUCTEMBI. Y THIIUTHI.
HpariBepsl  ycTpoucTB. MHCTAUAMA W AEUMHCTAULALUSA  OPOrPaMMHOIO
oOecrieyeHusl.

@aitnoBele cuctembl. [IpUHIMIBI pa3MenieHUss ¥ MMEHOBaHMS (ailioB B
nonroBpeMeHnHol namsatu. [1la6nous! s onrcanus rpymm (aitios.

[Iporpammuoe obecnieuenue. JIueH3npoBaHUE MPOrPaMMHOI0 0OeCTIeueHHUs
u uudpoBbix pecypcoB. IlponmpuerapHoe u CcBOOOAHOE MPOrpaMMHOE
obecrnieueHue. KomMepueckoe 1 HEKOMMEPUYECKOE MCIOJIb30BAaHUE MTPOrPaMMHOTO
oOecriedyeHuss U HUPPOBBIX pecypcoB. (OTBETCTBEHHOCTh, YCTaHaBJIMBacMas
3aKOHOATENBCTBOM Poccuiickon Penepanun 3a HENPABOMEPHOE MCIOJIB30BAHUE
IPOrpaMMHOr0 obecrieueH s U U(POBBIX PECYPCOB.

[IprHIUIIBI TOCTPOEHUS U aAIapaTHbIE KOMIOHEHTBI KOMITBIOTEPHBIX CETEH.
CereBbie nporokoiasl. Cetb UHTEpHET. Anpecanus B cet MHTepHET. [IpOTOKOIBI
creka TCP/IP. Cucrema qOMEHHBIX UMEH.

Pasnenenmne IP-cetu Ha moacetw ¢ momomiblo Macok nojcereil. CereBoe
agMuHUCTpupoBanue. [lomydeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuus CBA3M C y310M cetu. OnpeneneHre Mapuipyra JBHKECHUS
ITaKETOB.

Buner  pestenbHocTn B cetu  HMurtepner. CepBucsl  HMHTepHera.
['eonndopmanmonnsie cucTeMbl. [ €0IOKaIIMOHHBIE CEPBUCHI PEATbHOTO BPEMEHU



(HampuMep, JIOKalus MOOWJIBHBIX TENePOHOB, OINpEACICHHE 3arpy>KeHHOCTU
aBTOMarucTpaiei), THTEpHET-TOProBiisl, OpOHHUPOBaHUE OUIETOB U TOCTUHMUII.

["'ocynapcTBEHHBIE 3JIEKTPOHHBIE CEpPBUCHI U yciIyrd. CoUHaIbHBIE CETU —
OpraHu3alys KOJUIEKTUBHOIO B3aUMOJEHCTBUS M oOMeHa naHHbIMHU. CeTeBoil
ATUKET: NpaBWia MOBeAeHUs B KuOepmpocTpancTtBe. [Ipobnema MOMIMHHOCTH
noiay4eHHoM uHpopmaiu. OTKpbITbIE 00pa30BaTeIbHbIE PECYPCHI.

TexHOreHHble M SKOHOMHUYECKHE YIpo3bl, CBA3AHHBIE C HCIIOJIB30BAaHUEM
MH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJOrui. OOiue npoOjaemMbl 3alUThI
uadpopmanmi  u  wHOpMarnMoHHON  Oe3omacHocTH.  CpemcTBa  3alTUTHI
uH(pOpMALIMK B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETSIX M aBTOMATHU3UPOBAHHBIX
nH(poOpMaMOHHbIX cucrteMax. I[IpaBoBoe oOecreuenne UHGOPMAIIMOHHOM
0e30MmacHOCTH.

[IpenorBpaienue HECAaHKIMOHUPOBAHHOIO  JOCTyla K  JIMYHOH
KOHQUACHIMATBHOW MHGOpPMAIH, XpaHSIIecsd HA MEPCOHAIBHOM KOMIIbIOTEpE,
MOOMJIbHBIX yCTpoiicTBax. BpenoHocHoe nmporpaMMHOe oOecriedyeHue U CrocoObl
O60pbObI ¢ HHUM. AHTUBUpPYCHBIE mporpamMmbl. OpraHu3anus JUYHOTO apXHBa
uHpopmarmu. PezepHoe konupoBanue. [laposbHas 3ammra apxusa.

[MudppoBanue naHHbIX. CUMMETpPUYHBIE W HECUMMETPUYHbIE MIUQPHI.
udpper npocroit 3amensl. [ludp Iezaps. udp Buxenepa. Anroputm
mdpoBanust RSA.

TeopeTnueckue 0CHOBBI HH(pOpMATHKHI

Nndopmanus, nanHsle U 3HaHus. MHpopMalroHHbIe MpolLecchl B MPUpPOAE,
TEXHUKE U OOLIECTBE.

HenpepbiBHbIE M JUCKpETHBIE BETUYMHBI W CcUTHaIBL. HeobxomumocTtsb
JUCKPETU3alud HH(pOpPMAlK, TpeJHA3HAYCHHOM M XpaHEHus, Mepejaud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHoe KoaupoBaHuWe. PaBHOMEpHbIE UM  HEPAaBHOMEpPHBIE  KOJbL
JlexonupoBaHue COOOILEHUH, 3alMCAaHHBIX C MOMOIIbI0 HEPAaBHOMEPHBIX KOJIOB.
VYcenosue ®ano. [locTpoeHne OIHO3HAYHO AEKOJUPYEMBIX KOJOB C IOMOUIBIO
nepeBa. EnuHunbl u3mepenus koianuecTBa nHbopMmaiui. AnpaBUTHBIN MOAX0A K
OLICHKE KOJIMYeCcTBa MH(POpMAIIUU.

Cucrembl cuucinenus. Pa3BépHyTas 3amuch LENbIX M JPOOHBIX YHCEN B
MO3UIIMOHHON cHucTeMe cuuciacHusa. CBOHCTBAa MO3UIIMOHHOM 3alHdCH 4YHCIA:
KOJINYECTBO LK(Dp B 3amKCH, MPU3HAK JECTUMOCTH YUCIIa Ha OCHOBAHUE CHUCTEMBI
CUMCIIEHUA. AJITOPUTM MEPEBOJIA LIETIOTO YUCIa U3 P-MUHON CUCTEMBI CUMCIICHUS B
JECSITUUHYIO0. AJTOPUTM TEpeBojla KOHEYHOW P-u4HOM npoOM B JECSATHUHYIO.
AJNTOPUTM TMEpeBO/a IEJOr0 Yuciaa U3 JECITUYHOM CHUCTeMbl CUHMCICHUS B P-
nuyHyto. llepeBon KoHEUHOM necATUYHOM Jpobu B P-uunyro. JIBomuHas,
BOCBMEPHYHAsl U LIECTHAALATEPUYHAS CHCTEMbI CUHCIEHUS, CBSI3b MEXIY HHMHU.



ApudmMernyeckre ornepalnry B IMO3UWIHUOHHBIX CHUCTEMax CUHUCieHus. TpouuyHas
YpaBHOBEIIECHHAS] CUCTEMA CUUCIICHUS. JIBOMUHO-IECATUYHAS! CUCTEMA CUHCIICHHS.

KomupoBanue tekctoB. KomupoBka ASCIl. OpgHoOGalTHBIE KOIWPOBKH.
Craumapr UNICODE. Koauposka UTF-8. Ompenenenue uHGOPMaIMOHHOTO
00BEMa TEKCTOBBIX COOOILIEHU.

KomupoBanue  um3oOpaxenuit. Ouenka HHPOpPMAIMOHHOTO  00BEMA
rpauuecKuX JaHHBIX MPH 33JaHHBIX Pa3peIICHUH U TTyOuHE KOJUPOBAaHUS IIBETA.
IIBeToBrie Moaenu. BektopHoe xoaupoBanHue. @opmarbl rpadudeckux Ghausos.
Tpéxmepnas rpaduka. OpakTanbHas rpaduka.

KonupoBanue 3Byka. Orenka nHOOPMAIMOHHOTO 00BbEMa 3BYKOBBIX JTAHHBIX
MIPU 33JIaHHBIX YaCTOTE IUCKPETU3AIMU U PA3PATHOCTU KOJTUPOBAHUSI.

AnreOpa noruku. IloHsiTHe BhICKa3bIBaHWs. BhiCKa3zbiBaTeIbHBIE (POPMBI
(mpeaukatsl). KBaHTOpBI CyIIIECTBOBAHUS U BCEOOIITHOCTH.

Jlornueckue omneparuu. Tabnuilbl UCTUHHOCTU. Jlornueckue BbIpaKEHUSI.
Jlornueckue ToxzaecTBa. JlOKa3aTelbCTBO JIOTMYECKUX TOXKIECTB C IOMOIIBIO
Ta0JIUIl UICTUHHOCTH. JIormdecKue oreparuy 1 ornepauy Hajl MHOKECTBAMH.

3aKoHbl anreOpbl JOTUKU. OKBUBAJICHTHBIC MNPEeoOpa30OBaHUs JIOTUUECKUX
BbIpakeHUH. JIornyeckre ypaBHEHUS U CUCTEMbI YPaBHEHHUIA.

Jlornueckue GyHKUMH. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTUUECKUX
GYHKIIUNA OT KOJIMYECTBA apryMeHTOB. [loHBIE crCcTEeMBI JIOTHUeCKUX (PYHKITUH.

Kanonnueckue  gopmbl  joruyeckux  BbIpakeHuil.  CoBeplIEHHBIE
JU3BIOHKTUBHBIE M KOHBIOHKTUBHBIE HOPMaIbHBIE (OPMBI, aITOPUTMBI HUX
MIOCTPOCHHUS TIO TaOIHIE HCTHHHOCTH.

Jlormyeckue »3yM€MEHTHI B COCTaBe KommbroTepa. Tpurrep. Cymmarop.
Mmuoropa3psanbeii cymmarop. IlocTpoeHne cxem Ha JIOTMYECKHUX JJIEMEHTax I10
3aIaHHOMY JIOTMYECKOMY BBIPAXKEHUIO. 3aIllUCh JIOTUYECKOTO BBIPAXKEHUS TIO
JIOTUYECKOU CXEME.

[IpeacraBneHue 1ENbIX YKCENl B MaMsATH KoMIbloTepa. OrpaHUYE€HHOCTb
JUara3oHa YHMCEeN NpH OrpaHWYEHUH KoJIMuecTBa pa3psaoB. IlepenonneHue
pa3psigHON ceTKu. be33HakoBbIe W 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWUT. [|BOMYHBIN
JOTOJHUTENbHBIA KOJI OTPUIATEIbHBIX YHCEIL

[loOutoBbie sorMueckue onepauuu. Jlornueckuii, apudmernyeckuii u
nukiamdeckut  capuru. IlludpoBanre ¢ mNoOMOIIBIO TOOUTOBOM — OINEpaLUU
«uckirovaroniee NJIN».

[IpencraBieHre BEIIECTBEHHBIX YMCENI B MaMSITH KOMIIBIOTEpA. 3Hauaias
JacTh M IMOPSAJOK umciia. J[mama3oH 3Ha4YCHUN BEIIECCTBEHHBIX umcen. IIpobaeMsl
XpaHEHUS! BEIIECTBEHHBIX YHCEJ, CBSI3aHHBIE C OrPAHUYCHHEM KOJIMYECTBa
pa3psanoB. BrinmonaHeHue omepanuii ¢ BEIMIECTBEHHBIMU YHCIAMHU, HAKOIUICHUE
OIIMOOK TIPH BHIYUCIICHHSIX.



AJITOPUTMBI ¥ IPOrPAMMHPOBaHHUE

OmnpezneneHue BO3MOXHBIX PE3yJbTaTOB pabOThl MPOCTEHIINX aIrOpUTMOB
YIPABJIEHUA HCIOJIHUTESIMA W BBIUUCIUTENBHBIX alNrOpuTMOB. OrmpeseneHue
UCXOJIHBIX JaHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET J1aTh TPeOYEMbIil pe3ybTarT.

OTanbl pelieHus 3a7ady Ha KoMObloTepe. HCTpyMEHTalbHBIE CPEACTBA:
TPAaHCIATOP, OTIAAAUUK, MpoduanpoBiMK. Kommwisuus u UHTepOpeTanus
nporpaMM. BupTyanbHble MallvHBI.

WnterpupoBanHas cpena pa3paboTku. Meroabl OTIAAKA [POrPaMM.
Hcnonb3oBanue TpaccupoBouHbIX Tabmui. Otnagounbiii BbIBOJA. [lomraroBoe
BBIIIOJIHEHHE TTporpamMMbl. Touku ocraHoBa. [IpocMoTp 3HaUeHUN ITEPEMEHHBIX.

S3pik  mporpammupoBanust (Python, Java, C++, C#). Tumbsl naHHBIX:
LEJIOYUCIICHHbIE, BEIIECTBEHHbIE, CUMBOJbHBIC, JIOTUYECKHE. BeTBieHus.
Cnoxnbele ycnoBus. Iluknel ¢ ycmoBueM. Llukiasl 1O mEepeMEHHOM.
B3auMo3aMeHAeMOCTh  pa3IMYHBIX  BHUJIOB  LHKJIOB. VIHBapHaHT  LHKJIA.
CocraBneHue IUKIAa C MCIOJIb30BAHMEM 3apaHee OIPEACIEHHOIO HWHBApHUAaHTa
LMKJIA.

JloxymeHTHpOBaHUE IIPOrPaAMM. Hcnonb3oBanue KOMMEHTApHEB.
IToaroroBka onvcaHus NPOrpaMMbl U MHCTPYKIIMH JUJIS ITOJIB30BATEIIS.

AnroputMbl 00paOOTKH HATYPAJIbHBIX YUCEIN, 3alMCAHHBIX B MO3HIIMOHHBIX
CUCTEMax CYHCIIEHUS: pa3OMeHue 3anucu 4Yucia Ha OTAENbHbIE IUQPBI,
HaXOXJCHHE CYMMbl M TIpOU3BEACHHS LU(p, HAXOXKIECHHE MAaKCUMaJbHOU
(MUHUMAJIHHOW) IUPBHI.

HaxoxzaeHue Bcex MpOCTBIX YUCEN B 3aJlaHHOM Juara3oHe. [Ipencrasienne
YuCia B BUJIE HAOOpa MPOCTHIX COMHOXUTENEH. AJIITOPUTM OBICTPOrO BO3BEICHUS
B CTEIEHb.

O6paboTka TaHHBIX, XpaHAIUXCS B (aiinax. TekcToBble U JBOUYHBIC (DAMIIBI.
QaitnoBble TepeMeHHble ((ailoBble ykaszarenu). Urenue u3 Qaitna. 3anuch B
daitn.

Pa3z0uenue 3agaun Ha noazanayu. Ilognporpammel (poueaypsl U GyHKIINN).
Pexypcus. PexypcuBHble 00BeKTHl ((paxTansl). PexypcuBHBIE mNpoueaypsl u
¢yukuuu. Mcnonb3oBaHUE cTEKA 1711 OPraHU3allui PEKYPCUBHBIX BBI30BOB.

Hcnonb3oBaHue cTaHAapTHOM OWUOIMOTEKH A3bIKA MPOrPAMMHUPOBAHMS.
[Togxmouenne  OMOMMOTEK  MOANPOrpaMM  CTOPOHHHMX  IPOU3BOJUTEICH.
MonynbHBINA PUHLHAI IIOCTPOEHUS ITPOrPaMM.

Yucnennsie MeroAbl. ToyHOoe W NOPUOIMKEHHOE PpEIICHUS  3aadM.
YucneHHble METO/IBI PElIeHUs YpaBHEHUI: MeTo nepedopa, METO MOJIOBUHHOTO
nenenus. [lpuOnmx€HHOE BBIYMCIEHUE JJIMH KPUBBIX. BhluncieHuwe muiomanen
Guryp ¢ NOMOLIBIO YHCIEHHBIX METOAOB (METOZ NPSIMOYTOJIbHUKOB, METOA



Tpanenuii). Ilouck wmakcumyma (MUHUMYMa) (QYHKIIUM OJHOM TEpPEeMEHHOMN
METOJIOM IIOJIOBUHHOT O JICJICHUS.

OOpaboTka CUMBOJBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMM  s3bIKA
IPOrpaMMHPOBaHUS i1 00pabOTKU CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIbHBIX CTPOK: MOJCYET KOJMYECTBA IMOSBICHUI CHUMBOJA B CTPOKE,
pa3OMeHHe CTPOKM Ha CJIOBa IO MNPOOETbHBIM CHMBOJAM, IOUCK MOACTPOKH
BHYTPU JaHHOW CTPOKH, 3aME€HA HAWJCHHOM IIOJACTPOKHM HA JPYIYKO CTPOKY.
['enepanus Bcex CJIOB B HEKOTOPOM aidaBUTE, YIOBIETBOPAIOUIUX 3aJaHHBIM
orpannyeHusM. [IpeoGpa3oBanue yncia B CHMBOJIBHYIO CTPOKY M 0OpaTHO.

MaccuBbl W TOCJIENOBATEILHOCTH 4YHCEN. BrpruucieHue 0000MEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAaCCHUBA WJIM YUCIOBOM MOCIIE0BATEILHOCTH (CyMMBI,
MPOU3BEJCHUS, CPEAHET0 apu(PMETHUYECKOro, MUHUMAIHLHOTO M MaKCHMAallbHOTO
AJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSAIONIMX 33JaHHOMY YCJIOBHIO).
JIMHEHBIM MOUCK 3aJJaHHOTO 3HAYEHUS B MACCUBE.

CoptupoBka oJHOMEpHOro mMaccua. [IpocTeie METOIbI COPTUPOBKH (METON
My3bIpbKa, METOJ BbBIOOpa, COPTHpPOBKA BcTaBKamu). COpPTUPOBKA CIHSHHUEM.
beictpass coprupoBka maccuBa (amroput™m QuickSort). JIBowwHbIii TIOMCK B
OTCOPTUPOBAHHOM MAacCHUBE.

JIBymepHble MaccuBbl (MaTpHIlbl). AJrOpUTMBI OOpPaOOTKU JBYMEPHBIX
MacCHUBOB: 3aIlI0JIHEHHE JBYMEPHOI'O YHCIOBOIO MAacCUBa IO 33JaHHBIM MPaBUJIaM,
MOMCK 3JIEMEHTA B JBYMEPHOM MACCHBE, BHIUHUCIECHUE MaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MAacCHUBa, IEPECTaHOBKA CTPOK M CTOJIOIOB
JBYMEPHOI'O MAaCCHBA.

NHpopMauoHHbIe TEXHOJI0I MU

TexctoBeiii mporeccop. PemaktupoBanme u (opmarupoBanue. [IpoBepka
opdorpadun u rpammartuku. CpencrBa MOMCKa W aBTO3aMEHbI B TEKCTOBOM
npoueccope.  HMcnonws3oBanue — ctwiield.  CTPyKTYpUpPOBaHHBIE — TEKCTOBBIE
nokymeHTel. CHocku, ornaBieHue. KomekTuBHas paboTra ¢ JTOKyMEHTaMH.
NHCTpyMeHTHI perieH3upoBaHusl B TEKCTOBBIX Mporeccopax. OOmauHble CEpBUCHI.
HlenoBass mepernucka. Pedepar. IlpaBunma 1UTHpOBaHUS HCTOYHUKOB W
oopmienust Oubamorpadguueckux cchiiok. OdopMieHHEe CIUCKA JUTEPaTyphl.
3HAKOMCTBO C KOMIIBIOTEPHOM BEPCTKOW TEKCTA. TE€XHHYECKHE CPEACTBA BBOJA
TekcTa. CHenuanu3upoBaHHBIE CpPEJICTBA PEAAKTUPOBAHHUS MATEMATHYECKHUX
TEKCTOB.

AHanmu3 naHHbIX. OCHOBHBIE 3aJlayd aHaiM3a JaHHBIX: MPOTHO3WPOBAHUE,
KjIaccuukanus, KiacTepusalus, aHajdu3 OTKIOoHeHud. IlocienoBaTenbHOCTD
pelIeHHs 3a/1ad aHajdu3a JaHHbIX: cOOp MEPBUYHBIX JAHHBIX, OYMCTKA U OLICHKA
KayecTBa JIAHHBIX, BHIOOP M/WIIM MOCTPOEHUE MOJENH, MPeoOpa3oBaHUE JTaHHBIX,
BU3yaJIU3allUsl JAHHBIX, HHTEPIIPETAlUs pe3yabTaToB. [IporpamMmMmHubie cpeAcTBa U



MHTEPHET-CEPBUCHI ISl 0OpaOOTKU U MPEACTaBICHUs JaHHBIX. bosbline naHHbIE.
MammnaHoe o0ydueHue. IHTenneKTyanbHbli aHaIu3 1aHHBIX.

AHanu3 JaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX Ta0NHIl. BBIYUCIEHHE CyMMBI,
CpeIHEro apu(pMeTHUECKOro, HauOOIbIIEro (HAMMEHBIIET0) 3HAUSHHsI JUarna3oHa.
Boruucnenne kosdduimenTa Koppensauuu IByX psSAoB AaHHbIX. [loctpoenue
CTONOYAThIX, JIMHEHYaThIX M KpyroBelX juarpamM. lloctpoenue rpadukos
dbyukiui. [lonGop nmuHMM TpeHaa, pereHne 3a1a4 MPOrHO3UPOBAHUS.

YucneHHOe pelleHue YpaBHEHW C TIOMOUIbI0 MOA0Opa mapamMmerpa.
OnTuMHu3anus Kak NOMCK HAWIYy4IIEro pelieHus B 3aJaHHbIX yciaoBHsX. LleneBas
GyHKIUMA, orpaHuyeHus. JlokanbHble M TJI00aJbHBII MUHUMYMBI 1I€JIEBOM
¢yukuun. Pemenue 3a1a4 onTUMHU3AIUHU C TIOMOIIBIO AIEKTPOHHBIX TaOJIHII.

11 KJIACC

Teopernueckre 0OCHOBbI HH(POPMATHKH

Teopernueckue mMOAXOABI K OLEHKE KOJIWYECTBA HMH(POPMALMHU. 3aKOH
agnutuBHOCTU uMHpopMmanuu. Popmyna Xapriu. MHpopmainus U BEpOSTHOCTD.
®opmyna [llennona.

Anroput™mbl  cxatus JgaHHbIX. AnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. AnropuTMbl CKaTus JaHHBIX C TOTEPSMH. YMEHBIIECHUE
rIyOuHBI KogupoBaHus 1BeTa. OCHOBHBIC UeH anroputMoB cxatus JPEG, MP3.

CkopocTh Tmepenadyd JaHHBIX. 3aBUCHMOCTh BPEMEHM II€peladyd  OT
UH(OPMALIMOHHOTO 00BbEMA NAHHBIX M XapaKTEPUCTUK KaHana CBS3U. [IpuymHbl
BO3HMKHOBEHHUS OMIMOOK TNpuU mepefadye JaHHbIX. Kozabl, MO3BOJISAIONIME
OOHapyXKMBaThb M MCHPABJIATH OIIMOKH, BO3HUKAIOIIME TPU TMepefade TaHHbBIX.
Paccrosinue Xammunra. KoaupoBanue ¢ nopropenuem 6utos. Konbr XamMmuHra.

Cuctembl. KoOMIIOHEHTBI cucTeMbl W UX B3aumojeicTBue. CHUCTEMHBIN
addexrt. YnparneHnue kak nHGopMalMoHHbIN nporiecc. OOpaTHas CBA3b.

Monenu u monenupoBanue. Llenb moaenupoBanusi. COOTBETCTBUE MOJEIU
MOJICIIMPYEMOMY OOBEKTY WM IpOLECCy, eI MoaeaupoBanus. DopManuzanus
PUKJIAIHBIX 3a/1a4.

[IpencraBieHue pe3yabTaTOB MOJEIMPOBaHUS B BHUAE, YAOOHOM JJis
BOCTIPUATHSI YEJIOBEKOM. [ padudeckoe mpencTaBiieHue TaHHbIX (CXEMBbI, TaOJIUIIbI,
rpaduxn).

I'padbr. OcHoBHBIE MOHATHA. Buasl rpados. Onucanue rpagoB ¢ MOMOIIBIO
MaTpHll CMEKHOCTH, BECOBBIX MaTpHL, CIUCKOB CMEXHOCTH. PeeHune
QITOPUTMUYECKUX  3aJlad, CBSI3aHHBIX C aHaimu3oM rpadoB (MOCTpOEHUE
ONTUMAJILHOTO IYTH MEXJy BepIiMHamMu rpada, OmnpeaesieHre KOoIMuecTBa
pa3IMuYHbIX TyTe MeXAy BepUIMHAMU OPUEHTHUPOBAHHOIO ALMKIMYECKOTO

rpada).



HepeBbs. bunapnoe nepeBo. [lepeBbst moucka. CrocoObl o0xona nepesa.
[IpencraBnenue apudMeTndecKuX BbIpaKEHUN B BUJE AepeBa. J(MCKpeTHbIE UTPBI
JIBYX UTPOKOB ¢ MoJiHo# uHpopmanueit. [loctpoenue nepesa nepedopa BapuaHTOB,
OIKCAaHUE CTPATETUU UTPbl B TaOJUYHON (Qopme. BhIUTphIIIHbIE U TPOUTPHILLIHBIE
NO3ULMHU. BBIMTPBIIIHBIE CTPATETUU.

CpencrBa UCKYCCTBEHHOro HMHTe/UiekTa. CepBHCHI MallMHHOIO MEpeBoAa U
pacrnio3HaBaHus ycTHOM peun. KorHuTHBHBIE cepBHCHL. MneHTtudukanus u mouck
U300paKeHUH, pacro3HaBaHue JIUIL. CamooOyuaroriuecs CUCTEMBI.
HckycCTBEHHBIM MHTEIUIEKT B KOMIIBIOTEPHBIX Mrpax. McCronb30BaHHE METOH OB
MCKYCCTBEHHOI'O0 MHTEIJIEKTa B OOy4arolmux cucremax. Vcnosib3oBaHue METOJ0B
MCKYCCTBEHHOT'O MHTEJJIEKTa B poOoToTexHuke. MHTepHeT Bemiei. [lepcriekTuBsl
pa3BUTHS KOMIIBIOTEPHBIX MHTEIUIEKTYaJIbHBIX cucTeM. HelipoHHBIE ceTH.

AJITOPUTMBI U IPOrPAMMHPOBaHUE

QopMani3anusag  NOHATHA — anroputMa.  Mammua — TeropuHra  Kak
YHUBEpCaJIbHAS MOJENb BeIuucieHun. Tezuc Yépua—TrropuHra.

OreHka CIOXXHOCTH BbIUMcIeHUN. Bpems paboTel U 00bEM HCIIONB3yeMOi
MaMsATH, WX 3aBUCHMOCTb OT pa3Mepa MCXOOHBIX JaHHbIX. OneHka
ACUMIITOTUYECKOW CJIOXKHOCTH  aJTOPUTMOB. AJTOPUTMBI  MTOJMHOMHUAJIBHOU
cnoxxHoctu. IlepeObopHble anmroputmbl. [IpuMepbl pa3IMyYHBIX — aJIrOPUTMOB
pelieHus OJHOM 3a1a4, KOTOPbIE UMEIOT Pa3JINYHYIO CJIOKHOCTb.

[louck mpoCThIX YHWCEN B 33JaHHOM JWAIa30HE C IMOMOIIBID AIrOpUTMa
«petreTo DpaTocheHar.

MHoropa3psiHbIe 1eJble YKcia, 3a1a4d JTUHHON apu(pMETUKH.

CnoBapu (accouuaTWBHBIE MAcCCHUBBI, OTOOpa)keHHUs). XdAUI-TaOJUIIBI.
[TocTtpoenue andaBUTHO-4aCTOTHOIO CJIOBApSI 7S 33JaHHOTO TEKCTa.

Crexu. AHanu3 MNpaBUIBLHOCTM CKOOOYHOrO BbIpaXeHUs. BwluucieHue
apu(PMETUYECKOTO BHIPAKEHUS, 3aIIMCAHHOTO B OCT(UKCHOMN dopMe.

Ouepenu. Mcnonp3oBaHue ouepeu AJi1 BPEMEHHOIO XpaHEHUs JaHHBIX.

Anroputmel Ha rpadax. IlocTrpoeHne MHHHMaIbHOIO OCTOBHOIO JEpeBa
B3BELIICHHOTO CBSI3HOTO HEOpUEHTHUpOBaHHOTO rpada. KoimuecTBo pa3iInyHBIX
OyTeld MEeX1y BEpLIIMHAMU OPUEHTHPOBAHHOIO ALMKINYECKOro rpada. AIroputrMm
JIEUKCTPBL.

[epeBbs. Peannszanus nepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYD. /IBOMuHBIE
(Ounapubie) naepeBbsi. [locTpoeHue naepeBa Uil 3aJaHHOTO apu(METUUYECKOTO
BbIpaX€HUs. PeKypCcuBHBIE alrOpUTMBI 00XxoAa aepeBa. Mcrnonb3oBaHHE CTEKa U
ouepeu s 00xo/1a JiepeBa.

JlnHamudeckoe NOpOrpaMMHpPOBAaHHE Kak METOJ PpEIICHHS 3axad ¢
COXPAaHEHHEM NPOMEKYTOUHBIX PE3YJIbTATOB. 3aJadyH, pEUHIacMble C MOMOIIbIO



JTUHAMUAYECKOTO TPOrpaMMHPOBAHUSA: BBIYUCICHHE PEKYPCUBHBIX (DYHKIIHH,
MOJICYET KOJIMYECTBA BApUAHTOB, 33]]a4l ONTUMH3AIUH.

[lonsiTue 06 OOBEKTHO-OPUEHTUPOBAHHOM NPOrpaMMHpOBaHUU. OOBEKTHI U
kiaccel. CBoiicTBa U MeToAbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIM3.
Pa3paborka mnporpaMm Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOIO MOJXO0/A.
WNukancynsius, Haciaen0BaHue, MOJTUMOPPU3M.

Cpenbl ObicTpoit pa3pabotrku mnporpamM. lIpoextupoBanue wuHTEepdeiica
nonp3oBaTens. Vcrmombp3oBaHME TOTOBBIX — YIPABISEMBIX — JJEMEHTOB IS
OCTpOSHUs HHTepderica.

O0630p  s3bIKOB  mporpaMmupoBanus.  lloHaTne o0  mapagurmax
MIPOrpaMMHUPOBAHUS.

NudopmanoHHbIe TEXHOJI0I UH

Otanbl  KOMIIBIOTEPHO-MATEMaTUUYECKOT0  MOJEJIMPOBaHUS:  MOCTAaHOBKA
3amaun, pa3paboTka  MOJENH, TECTUPOBAHUE  MOJEIH, KOMIIBIOTEPHBIH
AKCIIEPUMEHT, aHAJIN3 PE3yJIbTaTOB MOICIUPOBAHMUS.

Jluckpetuzauus TpU MaTEMaTHUYEeCKOM MOJCIMPOBAHUU HEMPEPhIBHBIX
mporieccoB.  MonenupoBaHue JABIKEHUsA. MojenupoBaHue  OHOIOTHYECKUX
cucreM. MaremMaruyeckue  MOJAEIM B JKOHOMHUKE.  BwluuciurenbHble
AKCIIEPUMEHTHI C MOZCIISIMHU.

OOpaboTka pe3ynbTaToB SKCIEpUMEHTa. MeToJl HauMEHBIIUX KBaIpaTOB.
OrneHka 4YHCIOBBIX TMApaMeTpoOB MOICIUPYEMBIX OOBEKTOB U  MPOIIECCOB.
BoccraHoBieHue 3aBUCUMOCTEH 10 pe3yibTaTaM 3KCIIEPUMEHTA.

BepostHoctHeie  momenu.  Mertonst Monte-Kapno.  MmMurtanmnonsHoe
MozenupoBanue. CUCTEMbI MACCOBOTO O0CTYKUBAHMUSI.

TaOnuunble (pensmuoHHBIE) 0a3bl JaHHBIX. Tabnwia — TpPEeACTABICHHE
cBelleHNH 00 OMHOTHMHIHBIX 00BbekTax. Iloie, 3ammch. Kimrou tabmunwl. Pabora ¢
roToBoi 0a30M AaHHBIX. 3amnonHeHue Oaszbl NaHHBIX. [loMCk, copTupoBKa H
¢GunbTpanus NTaHHBIX. 3alpockl HAa BHIOOPKY JAaHHBIX. 3alpoChl C MapaMeTpamH.
Boruucisiembie mosis B 3ampocax.

MHorotabnuynble 0a3bl JaHHBIX. TUIBI CBA3ed MEXAY TaOIUIaMH.
Buemnuii kimtou. L{enocTHOCTh 6a3bl TaHHBIX. 3aMpOChl K MHOTOTaOJUYHBIM Oa3am
JTAHHBIX.

HNuTepHer-ipunoxenus. IIoHsTHE O CEpBEPHON M KIMEHTCKOW YacTAX CauTa.
TexHonmorus «KJIMEHT — cepBep», €€ TOCTOMHCTBA M HeAOoCTaTKU. OCHOBBI sI3bIKa
HTML u xackamubix tabmui ctuwierd (CSS). Cuenapum Ha si3bike JavaScript.
®dopmbl Ha BEO-CTpaHUIIE.

Pa3Mmelienne BeO-caiiToB. Yciyra XoCTUHTa. 3arpy3ka (paiaoB Ha CailT.

BBoa u300pakeHui € MCMOJIb30BAaHUEM PA3IMYHBIX LHU(GPOBBIX YCTPOMCTB
(undpoBbIx (oTOANMaApaTOB U MHUKPOCKOIOB, BUACOKAMEp, CKAHEPOB U JIPYIHX



ycTpoiicTB). ['padmueckuit penakrop. Pazpemenue. Kagpupoanue. Mcnpapienue
nepcrekTuBbl.  ['mcrorpamma.  Koppekuusi  ypoBHEW, KOppeKUus  LBETa.
OOeciBeunBaHue LBETHBIX H300paxkeHuil. Perymbs. Pabora c¢ oOnactsamu.
OUIBTPBL.

MHorocnoiinele n300paxkeHus. TekcroBele ciou. Macka cnos. Kananbl.
Coxpanenue BblienieHHON oOnacTu. IloaroroBka wiumrocTpamuii s BeO-CalToB.
AHUMUPOBaHHBIE N300paKEHMUS.

Bekropnas rpaduka. IlpumutuBbl. W3meHeHue mopsaka 3JIEMEHTOB.
BripaBuuBanue, pacnpenenenue. ['pynmupoBka. Kpusbie. @opMaThl BEKTOPHBIX
pucyHkoB. Mcnonbp3oBanre KOHTYpoB. Bekropu3zanus pacTpoBbIX H300pakKeHUH.

IIpyHOMOBI  TIOCTPOEHHMST W PENAKTUPOBAHUSA TPEXMEPHBIX  MOJEIIEH.
Cerounsle Momenu. Marepuanbl. MoaenupoBaHHE HCTOYHUKOB OCBEIICHMUS.
Kamepol. AnautuBHble TexHonoruu (3D-npunrtepsi). IloHstre o BUPTyaabHOM
PEANbHOCTH U JONIOJIHEHHOW PEaJIbHOCTH.



IINIAHUPYEMBIE PE3YJbTATBI OCBOEHMS ITPOI'PAMMBI 110
WH®OPMATUKE (YIJIYBJIEHHBIA YPOBEHbB) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIE  pe3yibTaTbl  OTPaKalOT TOTOBHOCTb M CIIOCOOHOCTH
0o0y4JaromMXxcs PYKOBOACTBOBAThCA CHOPMUPOBAHHONW BHYTPEHHEW TMO3UIUEH
JUYHOCTH, CHUCTEMON 1EHHOCTHBIX OpHUEHTAlUi, MO3UTUBHBIX BHYTPEHHUX
yOXKJIEHUM, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM  IIEHHOCTSIM  POCCHUHCKOTO
o0I1ecTBa, paclIupeHNe XKU3HEHHOTO OIbITa U OMBITA JEATEIHHOCTH B IMpPOIECCEe
peaii3alud  CpelCTBaMM  y4yeOHOro MpeaMera OCHOBHBIX  HaIPaBJICHHM
BOCIIUTATEJILHON JIESITEIIbHOCTH.

B pesynpTare wusydeHuss HHPOPMATUKH HAa YPOBHE CPEIHETrO OOIIEro
oOpa3oBaHusl y oOydaroiierocsi OyayT c(opMUpOBaHbI CIENYIOIIUE JTUYHOCTHBIC
pE3yJIbTATHI:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHHME CBOMX KOHCTUTYLIMOHHBIX IpaB M OOS3aHHOCTEH, YBa)KE€HUE
3aKOHAa WU [paBONOpPSAKA,  COOJIOJEHHWE  OCHOBOMNOJIATaloOIIUX  HOPM
WH(OPMAIIMOHHOTO TIpaBa U WH()OPMAIIMOHHON 0€30MMacHOCTH;

TOTOBHOCTb IPOTHUBOCTOSITH HJICOJIOTMM  AKCTPEMHU3MA, HAIMOHAIM3MA,
KceHo(hoOuH, NUCKPUMHUHAIIMK TI0 COLMAIbHBIM, PEJIUTHO3HBIM, PACOBBIM,
HaIlMOHAJLHBIM MPU3HAKAM B BUPTYaIbHOM IIPOCTPAHCTBE;

2) IATPHOTHYECKOr 0 BOCIIUTAHMSA

LIEHHOCTHOE OTHOILIEHNE K HCTOPUYECKOMY HACIEANIO, JOCTHREHUAM Poccun
B HayKe, UICKYCCTBE, TEXHOJOTUSIX, IOHUMAaHNUE 3HaUeHHs] THPOPMATHUKHU KaK HAyKH
B )KM3HU COBPEMEHHOT' O O0IIECTBA;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMSL:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, ITUYECKOTO MOBEICHUS;

CIOCOOHOCTh OIIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIC PELICHHUS,
OpUEHTHPYSACh HAa MOPAJbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHCIIE B
cetu HTEpHET;

4) 3cTEeTH4eCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIIEHHE K MHPY, BKIIOYAs JCTETHKY HAy4YHOrO U
TEXHUYECKOT0 TBOPYECTBA,;

CIIOCOOHOCTh BOCIIPUHUMATH Pa3UYHbIE BHUJIBI MCKYCCTBA, B TOM YHCIIE
OCHOBAHHOI'O Ha UCIOJIb30BaHUU MH(OPMALIMOHHBIX TEXHOJOTUIA;

5) pu3uvyeckoro BOCIUTAHMS:

chOpMUPOBAaHHOCTHL ~ 370POBOrO M  Oe3omacHOro  oOpasza  JKHM3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/J0pPOBbIO, B TOM YHCIE 3a CYET



coOmoieHnst TpeOoBaHMI 0€30MaCHON IKCIUTyaTalluyd CPEACTB MH(OPMAIMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHA;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K AKTHUBHOM JI€ATEITLHOCTH TEXHOJIOTMYECKOW U COIMATbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATh, TUIAHUPOBATH U CaMOCTOSATEIHLHO
BBITIOJTHATH TaKYIO JCSITCILHOCT;

uHTepec K cdepam mnpodeccuoHaTbHOM JESITENbHOCTH, CBS3aHHBIM C
WH(OOPMATHKOW, TMPOTPAMMHUPOBAHMEM ¥ HH(POPMAIMOHHBIMH TEXHOJOTHUSIMH,
OCHOBaHHBIMH Ha JOCTI)KCHUSX HayKd WH(OPMATUKH W HAYyIHO-TEXHHYECKOTO
nporpecca, yMEHHE CcOBepllaThb OCO3HAHHBIM BBIOOp Oyayiei mnpodeccun u
peai30BBIBAaTH COOCTBEHHBIE )KU3HECHHBIE TUTAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHWIO M CamMOOOPa30BaHUIO Ha
NPOTSDKEHUU BCEH YKHU3HU;

7) 3K0JI0Oru4€eCcKOro BOCIUTAHUSA:

OCO3HAHUE TJI00ATBFHOTO XapaKTepa KOJOTUYECKUX MpOOIeM M IMyTed HX
pemieHusi, B TOM YHCI€ C y4ETOM  BO3MOXKHOCTEH WH(OPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTHI;

8) HeHHOCTH HAYYHOr 0 MO3HAHMS:

chOpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKH, JOCTIDKCHHSM HAyYHO-TEXHHUYECKOro Iporpecca u
OOIIECTBEHHOW MPAKTHUKH, 32 CYET MOHUMAHUS PO MH(HOPMAITMOHHBIX PECYPCOB,
MH(OPMAIIMOHHBIX TIPOIIECCOB M HMH(POPMAIMOHHBIX TEXHOJOTUHA B YCIOBHSIX
1udpoBoit TpaHchOopMaIK MHOTUX Cep KU3HU COBPEMEHHOTO 00IIECTBa;

OCO3HAHHME IIEHHOCTH HAYYHOW ACATCIBHOCTH, TOTOBHOCTH OCYIIECCTBIISATH
MIPOEKTHYIO U UCCIIEIOBATEILCKYIO IEITEIIbHOCTh WHIUBUTYaIbHO U B TPYIIIIE.

B mpouecce AOCTM)XEHHS JTUYHOCTHBIX PE3YJIbTATOB OCBOCHUS IPOTPAMMBI
mo wHPOpPMATUKE Yy OOYJarONIUXCsl COBEPIICHCTBYETCS  SMOIMOHATBHBIN
WHTEJUICKT, PEATIONararonii chopMUpPOBAHHOCTH:

CaMOpPETyJIMPOBaHMUs, BKIIOYAIOMIETO CaMOKOHTPOJb, yMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TOBEACHUE, CIIOCOOHOCTh aaanTUPOBAThCS K
AYMOIMOHAILHBIM U3MEHEHHSM H MPOSBISATH THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEW MOTHBAIIMH, BKITIOYAIONIEH CTPEMJICHUE K JOCTIKCHHIO IETH U
yCIeXy, ONTHMH3M, WHHIIMATUBHOCTh, YMEHHE JEHCTBOBATh, WCXOJS M3 CBOHUX
BO3MOKHOCTEH;

AMITIATHH, BKITFOYAOIIECH CITOCOOHOCTh MMOHUMATh AMOIIMOHATBLHOE COCTOSTHHE
JIPYTUX, YYUTBIBATh €r0 IMPU OCYIIECTBICHWH KOMMYHHKAIIUU, CIIOCOOHOCTH K
COUYYBCTBHIO M COTICPSIKUBAHUIO;

COLIMAJILHBIX HaBBIKOB, BKJIIOUYAIOIINX CIIOCOOHOCTh BBICTPAMBATh OTHOIIECHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISATh UHTEPEC U pa3periaTh KOHMOIUKTHI.



METAIIPEJMETHBIE PE3YJIBTATbBI

B pesynbrare wu3ydyeHuss HHPOPMATUKUM HA YPOBHE CpPEAHEro OOILEro
oOpa3oBaHusg y oOyuvaromerocs OyayT cGOPMHUPOBAHBI MeETallpeIMETHBIE
pe3yNbTaThl, OTPAKEHHBIE B YHUBEPCAJIbHBIX YYEOHBIX ACHCTBUAX, a UMEHHO —
[O3HABATEJIbHbIE  YHMBEpPCAIbHbIE Yy4YeOHble JEHCTBUS, KOMMYHUKAaTUBHBIC
YHHUBEpCAJIbHbIE Y4YEOHbIE NEWUCTBHS, PETYJISATUBHBIE YHUBEPCAJIbHBIE YueOHBIE
NEUCTBHS, COBMECTHASI AESITEIBHOCTD.

IlosHaBaTe/ibHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA

1) 6a30BbIe JJOrNYecKHe AeiicTBUSA:

CaMOCTOATENbHO  (OPMYJIMPOBATH M aKTyaIM3UpOBaThb  IMPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

YCTAHABJINBATh CYIIECTBEHHBIM NPU3HAK WM OCHOBAHUA JUIsl CPAaBHEHUS,
KJaccuukanu u 006001eHNS;

ONPENENATh LN JEATEIbHOCTH, 3aJaBaTh IApaMETPbl M KPUTEPUU HUX
JOCTUKCHUS;

BBISIBIIATh 3aKOHOMEPHOCTH M IIPOTUBOPEUYHNS B PACCMATPUBAEMBIX SIBJIICHUSIX;

pa3pabarbiBaTh IUJIAH PELICHUs] MPOOJEMBbl C YUYETOM aHaIU3a MMEIOLIUXCS
MaTEepHAIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIEATEIIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEICTBUM 1E€ATEIBbHOCTH;

KOOPAMHUPOBATb W  BBINOJIHATH pabOTy B  YCIOBUSX  pealbHOrO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOI'O B3aUMOJICUCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEILICHUH KU3HEHHBIX MPoOIieM.

2) 0a3oBbIe HCCIeN0BaTEIbCKHE TeHCTBUSI:

BJIaJIETh HAaBbIKAaMU Y4e€OHO-MCCIIE0BATEIbCKON U MMPOECKTHOM JESITENbHOCTH,
HaBbIKAMM  paspelieHusi MpoOJeM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITIOMCKY METO/IOB PEIICHMS IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB IO3HAHUS,

OCYILECTBJIATh PA3JIMYHBIE BHJBI JACITEIBHOCTH II0 IOJYYEHHUIO HOBOIO
3HAHMS, €r0 WHTEPHpETalry, TPeoOpPa3oBaHUI0O W NPUMEHEHUIO B Pa3IMUYHBIX
y4eOHBIX CHUTYalMsIX, B TOM YHCJE MPH CO3JaHUU Y4EOHBIX U COIMAJIbHBIX
IIPOEKTOB;

(bopMHUpOBaTh HAYYHBII TUI MBIIUIEHUS, BIAJAETh HAYYHOU TEPMUHOJIOTHEM,
KJIOUEBBIMU MTOHATUSMH U METOAAMM;

CTaBUTh M (POpMyIHpOBaTh COOCTBEHHbIE 3a7aud B 00pa3oBaTEIbHOU
NEATENBHOCTU U AKU3HEHHBIX CUTYalUsX;



BBISIBJIATh TIPUYUHHO-CIICACTBCHHBIC CBSI3M M aKTyallU3UpOBaTh 3ajady,
BBIIBUTATh TUIOTE3y €€ pelleHus, HaXOAWTh apryMEHTHI JUJIs J10Ka3aTelbCTBa
CBOWIX YTBEP)KJICHHM, 3a/1aBaTh MapaMeTPhl U KPUTEPHUH PEIICHUS;

aHAJIU3UPOBATH TIONYYEHHBIE B XOJ€ pEUICHUS 3aJaydl  pPe3yJbTaThl,
KPUTHUYECKU OIICHUBATh UX JOCTOBEPHOCTDH, MMPOTHO3UPOBATh M3MCHCHUE B HOBBIX
YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;

OCYILIECTBIISITh IIEJICHATIPABICHHBIM TIOMCK TIEpEeHOCa CPEICTB M CIOCOOOB
JENCTBUS B MPO(PECCHOHATILHYIO CPENY;

YMETh TIEPEHOCHUTH 3HAHUS B TO3HABATCIILHYIO M TPAKTHYECKYIO O0JacTH
KU3HEIEATEITHHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIC W[, MpEAJIaraTh OpUTHHAIBHBIC MOAXOIbI M PEIICHUS,
CTaBUTH MIPOOJIEMBI U 33]1a4H, TOMyCKAIONINE ATbTEPHATUBHBIC PEIICHHMS.

3) pabora ¢ undopmanmei:

BJIQJICTh HABBIKAMU TIOJTyYEHUS WH(POpPMAIMU U3 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOATENIFHO  OCYIIECTBISITh ~ TOWCK,  aHalli3, CHCTEMAaTH3alUi0 |
UHTEPIPETAIUI0 HH(HOPMAITUU PA3IMIHBIX BUIOB U (JOPM MPEACTABICHUS;

co3maBaTh TEKCTHI B Pa3IMYHBIX ¢dopMarax ¢ y4ETOM Ha3HAYCHUS
uHQoOpMallMK ¥ IEJIEBOM  ayAUTOPUH, BHIOMpas ONTHUMAIbHYIO (opMy
NIPEICTABIICHUS U BU3yaJIU3aIliH;

OLICHUBATh JIOCTOBEPHOCTH, JISTUTUMHOCTh HHGOpMaIuu, €€ COOTBETCTBUE
IIPaBOBBIM M MOPAJTHHO-3THYECKIM HOPMaM;

UCIIOJIb30BaTh  CpeACTBA WH(MOPMAIMOHHBIX W KOMMYHUKAITMOHHBIX
TEXHOJIOTHH B PENICHUN KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX W OPTraHU3alMOHHBIX
3aJa4 ¢ COONIIOJICHUEM TpeOOBaHMWN DPrOHOMHUKH, TEXHUKM O€30MacHOCTH,
TUTHEHBI, PECYpCOCOEpPEKEHHs, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(pOpMAITMOHHON 0€30MaCHOCTH;

BJaJeTh ~ HABBIKAMH  PACMlO3HABaHUS W 3almUThl  WH(OpManuy,
nH(pOpPMAITMOHHON O€30MaCHOCTH JTUIHOCTH.

KOMMyHl/IKaTHBHble YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHﬂ

1) oOenme:

OCYIIECTBIIATh KOMMYHHKAIIMK BO BCeX cdhepax KU3HU;

pacmo3HaBaTh HEBepOalbHBIC CpEJACTBA OOIICHMS, ITOHMMAaTh 3HAYCHHE
COLIMAIbHBIX 3HAKOB, PACIO3HABATh MPEANOCHUIKA KOH(MIUKTHBIX CHUTyalluidl u
CMSATYaTh KOH(IMKTHI,

BIAJETh  pa3IMUYHBIMU  crocobamMu  OOIIEHHUS W B3aUMOCHCTBUS,
apryMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMATYaTh KOH(JIUKTHBIE CUTYaIlNH;



Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHUS C HMCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasA AesITeJIbHOCTD:

MMOHUMAaTh M MCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM W WHAWBHUIAYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTHUKY W METOJBl COBMECTHBIX ACHCTBHM C y4&TOM OOIMIMX
MHTEPECOB U BO3MOXKHOCTEMN Ka)KJI0T0 YJIEHA KOJUJICKTHBA;

MPUHUMATh  1EIM  COBMECTHOW  JIESITEJIbHOCTH, OpPraHuU30BBIBATH U
KOOPJIUHUPOBATh JCHUCTBUS I10 MX JOCTHXKEHHIO: COCTABIATH IUIAH JICMCTBUU,
pacnpeieNisiTh POJu C Y4ETOM MHEHHUM YYaCTHUKOB, OOCYXJaTh pPe3yJabTaThl
COBMECTHOM pabOThI;

OLIEHUBATh KAa4e€CTBO CBOETO BKJIAJa M KaXJOr0 YYaCTHHMKAa KOMAHIbl B
001U pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE TPOEKTHI, OIEHUBAaTh WJAEU C IO3WIUMA HOBU3HBI,
OPUTMHAIBLHOCTH, IPAKTUYECKOM 3HAUMMOCTH;

OCYILECTBISATH TO3UTHUBHOE CTPATETHYECKOE TMOBEACHHUE B PA3JIUYHBIX
CUTYaIUsX, TPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

PeI‘yJISITl/IBHbIe YHUBEpPCAJTbHBIC y‘leﬁﬂble HeﬁCTBHﬂ

1) camoopranuszauus:

CaMOCTOSITEJIbHO OCYILECTBISATh MO3HABATENbHYIO NEATEIbHOCTD, BBISBISATH
poOJIeMbI, CTaBUTh U (DOPMYIUPOBATH COOCTBEHHBIE 3aJa4l B 00pa30BaTEIbHOM
TESITETLHOCTH U )KU3HECHHBIX CUTYAIIHX;

CaAMOCTOATENIbHO ~COCTABJIATH IUIaH peHIeHUs NpoldjaeMbl ¢ y4€ToM
UMEIOLINXCSL PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEIIOYTEHUIH;

JlaBaTh OLEHKY HOBBIM CUTYAIIUSIM;

paclupATh paMK1 y4€OHOI O IpeMeTa Ha OCHOBE JINYHBIX MPEANOYTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOOpP, apryMEHTHPOBaTh €ro, OpaTh OTBETCTBEHHOCTh
32 pEIICHHUE;

OLIEHUBATh IPUOOPETEHHBIH OIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO IIMPOKOH HJPYAMIIMHU B
pa3HbIX 00JIaCTSX 3HAHUM, MOCTOSHHO IIOBBILIATH CBOW 0Opa30BATEIbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUSIM, BHOCUTh KOPPEKTUBBI B JESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YIbTATOB LIEIISIM;

BJaJIeTh  HABbIKAMHU  I[IO3HABATEIbHOM  pediekcMu  Kak  OCO3HAHUS
COBEpIIAEMbIX JEHCTBUM M MBICIUTENbHBIX MPOIECCOB, HMX pE3yIbTaTOB U



OCHOBAHMM, UCIOJIb30BaTh MPUEMBI pedIeKCUM ISl OLEHKU CUTYallMH, BbIOOpa
BEPHOT'O PEIICHUS;

OLICHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATH PEIICHUS IO UX CHIXKCHUIO;

MPUHAMAaTh MOTHBBI W apryMEHThl JAPYTMX TMpPU aHAIU3E PE3YIbTATOB
NEeSATeTLHOCTH.

3) npuHATHSA ce0 U APYTUX:

MPUHUMATH ce0sl, TOHUMAasi CBOM HEJIOCTATKH U JIOCTOMHCTBA,

MPUHUMAaTh MOTHUBBI W apPryMEeHThl JAPYTUX TMpPU aHAIU3e Pe3yIbTaToOB
NEeATEeNbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTHX HA OIIUOKY;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C MO3UIUU APYTOro YeI0BeKa.

IMPEAMETHBIE PE3YJIbTATDBI

B mpouecce uzyueHuss kypca HUHPOPMATUKU YrayOJEHHOTO YpoBHsS 6 10
Knacce OOyJarOMUMUCA  OyAyT JOCTUTHYTHI  CJICAYIONIHE  IPEAMETHBIC
pE3yIbTATHI:

BIIQJICHUE TMPEJICTABICHUSIMH O PO HH(GOpPMAllMM W CBSA3aHHBIX C HEH
MPOILIECCOB B TIPUPOJIC, TEXHUKE U OOIIECTBE, MOHITUAMH «UHPOPMALIUSY,
«MH(POPMAIIMOHHBIA  TPOIECCH»,  «CHUCTEMA»,  «KOMIIOHEHTHI  CHCTEMBI»,
«CUCTEMHBIN 2D PerT», «MHDOPMAIMOHHAS CUCTEMAY, KCUCTEMA YIIPABICHUSD;

BJIQJICHHWE METOJaMH TOMCKa WHbopManuu B ceth HWHTepHET, yMeHHe
KPUTUUYECKH OIlEHHUBAaTh WH(POpMaIIHIO, TTOTYYeHHYIO U3 ceTu HTepHeT;

YMEHUE XapaKTEepU30BaTh OOJIbIIME JaHHbBIE, MPUBOAUTH MPUMEPHI
UCTOYHUKOB MX TOJY4EHUSI W  HaNpaBJICHUS HCIOJIb30BaHUS, YMEHHE
KJaccCU(UUUPOBaTh OCHOBHBIE 3aJayd aHalM3a JaHHBIX (MPOTHO3WPOBAHUE,
Kiaccuukanus, KJIacTepu3alus, aHaIu3 OTKJIOHEHU I ), MMOHUMATh
MOCIIEA0BATEIbHOCTh PEUICHUS 3a/1a4 aHaIu3a JaHHbIX: COOp MEePBUYHBIX JIaHHBIX,
OYMCTKAa U OIICHKAa KayecTBa JaHHBIX, BBIOOP W/WIM TOCTPOCHUE MOJEH,
npeoOpa3oBaHue JaHHBIX, BU3YaJU3allds TaHHBIX, MHTEPIPETAIINS Pe3yIbTaTOB;

MOHMMAHUE OCHOBHBIX MPUHIIMIIOB YCTPOHUCTBA M (DYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIlMOHAPHBIX U MOOUJIBLHBIX KOMIIBIOTEPOB, TCHIACHIIMN pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTHI;

BIIaJICHUE HaBbIKAMH PAOOTHI C OMEPAIMOHHBIMU CHUCTEMaMU, OCHOBHBIMU
BUJIaMM TPOrPAMMHOIO OOecrieueHus] JJig pelieHuss Yy4eOHbIX 3ajad 1o
BBIOPAHHOM CTICITUATN3AIUH;

HaJM4Yue MPEJCTABICHUM O KOMITBIOTEPHBIX CETSAX U UX POJIM B COBPEMEHHOM
MUpe, 0 0a30BBIX MPUHITUIIAX OPraHU3aUi U GYHKITMOHUPOBAHUS KOMITBIOTEPHBIX
ceTed, 00 OOIMMX NPUHIUIAX Pa3padOTKU W (YHKIIMOHUPOBAHUS WHTEPHET-
IIPUJIOKEHUN;



MOHUMaHUE Yrpo3 HWH(pOpMaMOHHOW OE€30MacHOCTH, HCIOJIb30BaHUE
METOJIOB M CPEICTB TMPOTUBOACUCTBUS OJTHUM yrpo3aMm, COOJIIOJICHHE Mep
0€30MacHOCTH, TPEIOTBPAMIAIOIINX HE3aKOHHOE PacCIpOCTPaHEHUE TTePCOHATBLHBIX
JAHHBIX, COOJIIO/IEHNE TPEOOBAHUI TEXHUKU 0€30MaCHOCTU M TUTHUEHBI TIPU padoTe
C KOMITBIOTEPAMH | JAPYTUMU KOMITOHECHTaMH ITU(PPOBOTO OKPYKECHHSI, TOHUMAHUE
MIPABOBBIX OCHOB HCIIOJb30BAHMSI KOMITBIOTEPHBIX MporpamMM, 0a3 MaHHBIX U
paboTtsl B cetn MHTEpHET;

MOHMMAHUE OCHOBHBIX IPUHITUIIOB JHCKPETH3AIlMU Pa3IMYHBIX BHUIOB
uHOpMaIMK, YMEHHE ONpeNeNsITh HWH(POPMAITMOHHBIA OOBEM TEKCTOBBIX,
rpauueckuX W 3BYKOBBIX JAHHBIX NPH 3aJaHHBIX MMapaMeTpax JUCKPETH3alIluH,
YMEHHE OMNpPENesTh CPEIHIO CKOPOCTh Tepeavyd JaHHBIX, OICHUBAThH
W3MEHEHUE BpEMEHU Tepeayd MNP HW3MEHEHUH WH(OpPMAnUOHHOTO 00BEMa
JAHHBIX U XapaKTEPUCTUK KaHaia CBSI3U;

YMEHHE HCIOJIb30BaTh MPH PEIICHUH 3a7a4 CBOMCTBA MO3WUIIMOHHON 3aIuCH
YUCell, alTOPUTMa MOCTPOEHUS 3aITUCH YUCIIA B TTO3UIIMOHHOM CUCTEME CUUCIICHHUS
C 33/ITaHHBIM OCHOBAHHMEM W TOCTPOEHUS YHCIIa TI0O CTPOKE, COJIEPIKaIleH 3ammuch
ATOTO YHCIAa B TIO3UIMOHHOW CHCTEME CUHCICHHUS C 3aJaHHBIM OCHOBAaHHEM,
YMEHHE BBITIOJHATh apu(PMETHUECKHE OMNepaly B MO3UIMOHHBIX CHCTEMaXx
CUHCIICHUS,

YMEHHE BBIMOJIHATh MPEoOpa30BaHUs JIOTUYECKUX BBIPAKEHUU, HCIIONb3YS
3aKOHBI anreOppl JIOTMKHA, YMEHHE CTPOUTh JIOTHYECKOE BBIpAXKCHUE B
JU3BIOHKTUBHON M KOHBIOHKTUBHOW HOPMAJILHBIX (pOpMax Mo 3aJaHHOW TaOmiuIle
UCTUHHOCTH, HWCCJIENOBaTh 00JacTh MCTHUHHOCTH BBICKA3BIBAHUSI, COJEPIKAIIETO
NEpPEeMCHHBIC, PEIIaTh HECI0KHBIC JIOTHUCCKUE YPAaBHEHUS U CUCTEMBl YpaBHEHUI;

MOHMMaHWE 0a30BbIX aJITOPUTMOB OOpPaOOTKH UHCIOBOW U TEKCTOBOU
uH(popMalK (3aMuch YKMCeN B MO3UIIMOHHON CHUCTEME CUUCIICHUS, HAaXOXICHUE
BCEX MPOCTHIX YUCEN B 33JJaHHOM Juamna3zoHe, 00padoTka MHOTOPA3PSTHBIX IETBIX
YUCEJI, aHAJIN3 CUMBOJIBHBIX CTPOK U JAPYTUX), AITOPUTMOB TIOUCKA M COPTUPOBKH,
YMEHHE OMNpENEATh CIOKHOCTh HM3y4aeMbIX B Kypce Oa30BBIX aJrOpUTMOB
(CcyMMHpOBaHHE DJIEMEHTOB MacCHBa, COPTUPOBKAa MacCuBa, IMepeOOpHBIC
QITOPUTMBI, TBOUYHBIA MOUCK) M MPUBOJIUTH MPUMEPHI HECKOJIBKUX alrOPUTMOB
pa3HOM CIIOKHOCTH TSI PEIISHUS OTHON 331auH;

BJIQJICHHE YHUBEPCAIBHBIM SI3BIKOM TPOTPAMMHPOBAHHS BBICOKOTO YPOBHSI
(Python, Java, C++, C#), npeacraBieHHsIMH O O0a30BBIX THIIAX JAHHBIX MU
CTPYKTypaxX JaHHBIX, YMEHHUE HWCIIOJb30BaTh OCHOBHBIC  YIIPABIISIOIINAC
KOHCTPYKIIMM, YMEHHE OCYIICCTBISTh aHaJIU3 MPEUIOKEHHON MPOrpaMMBbI:
OTIPECIATh PE3YNIBTAThl PaOOTHI MPOTPAMMBI MPHU 3aJAHHBIX WCXOIHBIX JTaHHBIX,
OTIpECNATh, MPU KaKUX HCXOAHBIX JAaHHBIX BO3MOYKHO TIOJIYYCHHE YKa3aHHBIX



pE3yJIbTAaTOB, BBIABIATH JIaHHBIE, KOTOpPbIE MOTYT IPHUBECTU K OIIMOKE B padote
nporpaMmmsl, (POpMyJIMPOBATH MPEIOKEHUS MO YIYUIICHUIO IPOTPAMMHOI0 KO/a;

YMEHHE CO3/1aBaThb CTPYKTYPUPOBAaHHBIE TEKCTOBbIE JOKYMEHTHI H
JEMOHCTPALlMOHHBIE MATEPUAJIBI C UCIIOJIB30BAHUEM BO3MOKHOCTEW COBPEMEHHBIX
IPOrpaMMHBIX CPEJICTB U 00JJAUHBIX CEPBHCOB;

YMEHHE HCIOJIb30BaTh 3JIEKTPOHHbIE TaOJUIbl ISl aHAJIN3a, MPEICTaBICHUS
U 00pabOTKM  JNaHHBIX  (BKJIOYash  BBIYUCIEHUE  CYMMBI,  CPEIHEro
apu@MeTH4ecKoro, HauOOJIBIIET0O W HAWMMEHBUIET0 3HAYEHUH, pelIeHHUe
ypaBHEHUM, BBIOOP ONTHUMAJILHOTO PEIICHUs, MOA0Op JIMHUU TPEHAA, PELICHHE
3aJ1a4 IPOrHO3UPOBAHUA).

B mnpouecce m3zyduenuss kypca umHGOpMATUKH YriyOnéHHOro ypoBHs ¢ 11
Knacce oOydalomUMucs OyAyT  JOCTUTHYTHI  CJEIYIOIIME  IpEeIMETHBIC
PE3YJIBTATHI:

YMEHHE CTPOUTh HEPABHOMEPHBIE KOJBI, JOMYCKAIOIMIME OJHO3HAYHOE
JEKOJIMPOBAaHUE COOOLIEHUI (MPePUKCHBIE KOIbI), MCHOIb30BaTh MPOCTEUIINE
KOJIbl, KOTOPBbIE MO3BOJSAIOT OOHAPYKUBATh U HCIPABISATH OIIMOKM MpHU Nepenaye
JAHHBIX, CTPOUTH KOJ, OOECIEUMBAIOMINN HAWUMEHBIIYI0O BO3MOXXHYIO CPEIHIOIO
JUIMHY COOOILIEHUSI TNpPU HU3BECTHOW YACTOTE€ CHMBOJIOB, IOSCHATH MPUHLUIIBI
pabOThI MPOCTHIX AITOPUTMOB CKATHUS JAHHBIX;

YMEHHUE pelaTh ajJrOpUTMUYECKUE 3a/layd, CBA3aHHBIC C aHAIU30M IpadoB
(3a1aud  TOCTPOEHHS ONTHUMAJIbHOIO TYTH MEXAYy BepliMHaMHu Tpada,
ONpEACIICHUs]  KOJMYECTBA  PA3JIMYHBIX  IIYT€M  MEXJy  BEPIIMHAMHU
OPHUEHTUPOBAHHOI'O AIMKIMYECKOro rpada), yMEeHHE HCIOJIb30BaTh JEPEBbs IMPH
aHaIM3€ M TIOCTPOCHHM KOJOB U JUJIsl TPEJICTaBlICHUsA apuMeTHdecKux
BBIPQXEHUH, PU PEUICHUN 337a4 ITOMCKA U COPTUPOBKH, YMEHUE CTPOUTH JEPEBO
UTPBI 10 33JJaHHOMY aJIrOpUTMy, pa3padaThiBaTb U OOOCHOBBIBATH BBIMIPHILIHYIO
CTPaTEruto Urpsbl;

yMEHHE pa3pabaTbiBaTh U pEANM30BbIBATh B BHUJAE MporpamMm 0a3oBbIe
QITOPUTMBI, YMEHHE MCIIOJIb30BATh B MPOrpaMMax JIaHHbBIC Pa3JIMYHBIX THIIOB C
y4€TOM OrpaHMYEHUNM Ha JHANa30H MX BO3MOXHBIX 3HAYCHUHW, MPUMEHATH INPU
pELLIEHUN 3a/1a4 CTPYKTYpPhI JaHHBIX (CIIUCKHU, CIIOBAPH, CTEKHU, OUEPENH, IEPEBDS),
UCIIOJIb30BaTh 0a30Bbl€ ONEpallid CO CTPYKTypaMU JaHHBIX, IPUMEHSTh
CTaHJApTHbIE U COOCTBEHHBIE MOANPOrpaMMBbI i1 0OpaOOTKH YMCIOBBIX JaHHBIX
U CUMBOJIHBIX CTPOK, HCIIOJNb30BaThb IpU pa3paboOTKe mporpamm OUOINOTEKH
HNOJANPOrpaMM, 3HaTh (PYHKUMOHAIbHBIE BO3MOXHOCTH HWHCTPYMEHTAIbHBIX
CPEACTB Cpefibl pa3pabOTKH, yMEHUE UCIIONIb30BATh CPEACTBA OTIIAIKH IPOrPaMM B
cpelie IporpaMMHUPOBAHMS, YMEHUE TOKYMEHTUPOBATH MPOTrPaMMBbI;

yYMEHHE CO3/1aBaTh BeO-CTPaHUIIBI;



BJIaJICHUE OCHOBHBIMU CBEJEHUSIMHU O 0a3ax JaHHBIX, HUX CTPYKTYpe,
CpeICTBAaX CO3JaHUSI M pabdOThl C HHUMH, YMEHHE HCIOJIb30BaTh TAaOJIUYHbBIC
(pensiuuoHHBIE) 0a3bl JaHHBIX (COCTaBJIATH 3alPOChl B 0a3aX JaHHBIX, BHIMOIHATH
COPTUPOBKY U TIOHMCK 3aluceil B 0a3e JaHHBIX, HAMOJHIATH pa3padOTaHHYIO 0asy
JAHHBIX) U CTIPABOYHBIE CUCTEMBI;

YMEHHUE UCIOJb30BaTh KOMIIBIOTEPHO-MATEMATUUECKUE MOJEIN JIJI1 aHAI3a
O0OBEKTOB M TIPOIECCOB: (OPMYIMPOBATH I€b MOICIMPOBAHUS, BBIIOIHSTH
aHaJIM3 Ppe3yJIbTaTOB, TMOJYYEHHBIX B XOJI€ MOJCIUPOBAaHUS, OLICHUBATH
COOTBETCTBUE MOJIEIH MOJICIHUPYEMOMY OOBEKTY WM TPOIECCY, MPEACTABISATH
pe3yabTaThl MOJICIIUPOBAHUS B HATJISITHOM BH/IC,

YMEHHE OpPraHW30BbIBaTh JIMYHOE WH(OOPMAIMOHHOE MPOCTPAHCTBO C
WCITOJIb30BAaHUEM PA3JIMYHBIX CPEICTB MHUQPPOBBIX TEXHOJOTHHM, TOHHUMAHHE
BO3MOYKHOCTEH ITU(MPOBBIX CEPBUCOB T'OCYIAPCTBEHHBIX YCIYT, ITU(POBBIX
00pa30BaTEIbHBIX CEPBUCOB;

MMOHUMAaHUE OCHOBHBIX MPUHITUIIOB PaOOThI, BO3SMOKHOCTEH M OrpaHHYCHUS
MIPUMEHEHUSI TEXHOJOTUM HMCKYCCTBEHHOI'O WHTEUIEKTAa B PA3TUYHBIX OOJACTSX,
HaJlMyue TNPEACTaBICHUA O Kpyre pemaeMblX 3a7ad MAaIlMHHOTO OOy4eHUs
(pacnio3HaBaHusl, KJIacCU(UKAIMK U MPOTHO3UPOBAHUS) HAMYHUE IMPEACTABICHUN
00  uUCMONb30BaHUM  HMHGOPMAIMOHHBIX  TEXHOJIOTMH B pa3JIMYHBIX
npodeccuoHANbHBIX cdepax.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

KounuecrBo yacos JIEKTPOHHBIE
HaunmeHoBaHue pa3iesioB H TeM (undposbie)
Ne i/ Konrpoabsnbie | IpakTuueckue
nporpamMmmsl Bcero o0pa3oBaTesbHbIE
padoThbI padoThbI
pecypcsbl
Pasnen 1. Hugposast rpaMOTHOCTH
11 KomMmnbroTep - yHUBEpCAIBHOE YCTPOHCTBO 6
' 00pabOTKM JaHHBIX
1.2 [TporpammHuoe obecrieueHne
1.3 KomneroTepHsle cetn
1.4 Nudopmarmonnas 6€30macHOCTb 2
Uroro no pazneny 24
Pa3nen 2. TeopeTnueckue 0CHOBbI HH(pOPMATHKH
[IpencraBnenue naGopmManuu B
2.1 P op 19 2
KOMIIBIOTEPE
2.2 OcHOBBI anTeOphI JIOTUKH 14 1
2.3 KomnbsroTepHas apudmeTrka 7 1
Hroro no pazneny 40
Pa3nen 3. AiropuT™Msl 4 NIPOrpaMMHpOBaHue
3.1 BBenenue B nporpaMmmMupoBaHue 16 0.5
3.2 BcroMorarebHbIe aaropuTMbl
3.3 YucaeHHbIe METO/IbI 3
3.4 AnroputMbl 00pabOTKH CUMBOJIBHBIX 5 1




JaHHBIX

3.5 AnroputmMbl 00pabOTKH MacCHBOB 10 35
Uroro no pazneny 44
Pa3nen 4. UndopmaliMoHHBIE TEXHOJIOTUH
4.1 O06paboTKa TEKCTOBBIX TOKYMEHTOB 25
4.2 Ananus TaHHBIX 8 3
Hroro no pazneny 14
Pe3epBHOE Bpems 14
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 21.5




11 KVIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/n Kontpoabnbie | IlpakTudeckue
NMPOrpaMMbI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchbl
Pa3nea 1. Teopernueckue 0CHOBbI HH(POPMATHKH
Wudopmarus n nHGOpMaIOHHBIE
1.1 dopyan bopman 10 2.5
IPOLIECCHI
1.2 MonenupoBaHue 8 2
HToro mo pazgeny 18
Pa3znen 2. AiropuTMBbI M IPOrPaMMHUPOBaHHE
2.1 DEMEHTHI TEOPHH aJITOPUTMOB 6 1
2.2 AJNTOPUTMBI U CTPYKTYPbI TaHHBIX 28 10
OcHOBBI 00BEKTHO-OPHUEHTHPOBAHHOT'O
2.3 PHEHTHP 16 45
IPOrPaMMH POBAHHUS
Hroro mo pazneny 50
Pasznen 3. UndopmanimoHHbIE TEXHOJIOTHH
31 KomnbroTepHo-MaTeMaTuyeckoe g 5
' MOJIETUPOBaHHE
3.2 ba3br nanHbBIX 10
3.3 Be6-caiiTer 14
3.4 KomnsrorepHas rpaduka 35
3.5 3D-MonenupoBaHue 3




Uroro no pazneny

48

Pe3epBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

136

36.5




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne HMara uu(ppoBbIE
n/n Tema ypoka Bcero Konrpoanneie | Mpakruieckue u3yyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesI
TpeboBaHUS TEXHUKH 0€30MaCHOCTH U
1 TUTHEHBI TpU paboTe ¢ KOMIBIOTEPAMH U 1
JIPYTUMU KOMIIOHEHTaMU I POBOTO
OKpYXEHUs
) [TpuHIIUTIEI PAOOTHI KOMIBIOTEPOB U 1
KOMITBIOTEPHBIX CHCTEM
3 OO0OMeH TaHHBIMU C IIOMOIIBIO IITHH. 1
KoHTpomnepsl BHEMIHUX YCTPOMCTB
4 ABTOMAaTHY€CKOE BBITIOJIHECHHE TTPOTPaMMBI 1
MIPOIIECCOPOM
OmnepaTtuBHas1, MOCTOSIHHAS U
5 JOJITOBpeMeHHas mamsiTh. KoHTpouiepbl 1
BHEIIHUX ycTpoucTB. [IpsiMoi moctyn k
naMsTu
6 CoBpeMeHHbIE KOMITBIOTEPHBIE 1
TEXHOJIOTUH
[TporpammHoe obecrieueHre
7 KOMITBIOTEPOB, KOMIIBIOTEPHBIX CHCTEM U 1
MOOMJIbHBIX YCTPOWCTB
3 CucreMHO€ IPOrpaMMHOE O0ECTIICUCHHE. 1

OnepanOHHbBIE CUCTEMBI




Ytunutel. J[paliBepbl yCTpPOICTB.

9
[TapannenbHoe porpaMMupoBaHue

10 WNHcTamsius v TenHC TSI
MPOrPaMMHOTO 00eCredeHUs
@aiinoBeie cucTeMbl. [IpuHIMIIBI

1 pa3MeIIeHrs 1 IMEHOBaHUS (DaiiioB B
nonroBpeMeHHon namsaTh. [11a6mons! s
onucaHus rpymni (aiiaos
3akoHoIaTeIbLCTBO Poccuiickoit

12 denepanyu B 00J1aCTH TPOrPAMMHOTO
o0ecrieueHus U TaHHbIX
[IpyHIMIIBI TOCTPOEHUS U alapaTHbIE

13 KOMITOHEHThI KOMITBIOTEPHBIX CETEH.
CeteBble TPOTOKOJIbI

14 Cetp UHTEpHET

15 Pa3znenenue IP-cetn Ha moaceru ¢
MMOMOUIBIO MACOK MOJCETEN

16 CeteBoe aIMUHUCTPHPOBAHUE
Bunel nedarenbHocTy B cetu IHTEpHET.

17 Cepsucsl Untepnera. ['ocynapcTBeHHble
AJIEKTPOHHBIE CEPBUCHI U YCITYTH

18 Nudopmarnmonnas 6€30macHOCTb

19 BpenonocHsle nporpaMMHoOe o0ecrieueHue
1 METOJIbI OOPHOBI C HUM

20 [TpakTueckas paboTa 1o Teme
" AHTUBHUPYCHBIE TPOrpaMMBbI"

21 Opranuzanus JMYHOTO apXuBa




uH(popmaruu. PesepBHOE KOMUPOBAHHE.
[TaposibHas 3amuTa apXruBa

22

[udpoBanre JaHHBIX

23

Anroputm mmdpoBanus RSA.
Creranorpagus

24

[TpakTueckas paboTa 1o Teme
"udposanue nanHbIX"

25

Wudpopmanus, 1aHHbIE U 3HAHUS.
WupopMaimoHHbIE TPOIIECCH B TPUPOJIE,
TEXHUKE U O00IIIECTBE

26

HenpepbIBHBIE U AUCKPETHBIE BEINYMHBI U
curHaibsl. Heo6Xxo1uMocCTh TUCKpeTH3auu
uH(popMaIuy, peIHa3HauYeHHON 1JIs
XpaHeHHUsl, epeaayn 1 00paboTKH B
U(POBBIX CUCTEMAX

27

JIBonuHOe KOoaUpoBaHUE. PaBHOMEPHBIE U
HEpaBHOMEpPHBIE KOJbI. JleKoaupoBaHue
COOOIIIEHMH, 3aIIMCAHHBIX C IIOMOIIIBIO
HEPaBHOMEPHBIX KO/IOB

28

Ycnosue @ano. [loctpoerne ogHO3HAYHO
JIEKOJIUPYEMBIX KOJIOB C MTOMOIIBIO IE€pEBa.
I'pad An. A. MapkoBa

29

EnuHULIBI U3MEPEHUs KOJTMYECTBA
nHpopmaruu. AdaBUTHBIN TOIX0] K
OLIEHKE KOJIMYeCcTBa HHPOpMAIUH

30

CucreMbl CUMCIIEHUSI

31

ITepeBos yncen U3 OJHOM CUCTEMBI
CUUCJIEHUS B IPYT'YIO




32

I[BOI/I‘{Haﬂ, BOCbMECpHYHAaA U
mecTHaauaTepuiHass CUCTEMbI CHUCIICHUS,
CBA3b MCXKY HUMHU

33

JIBonuHasi, BOCbMepUYHas U
IECTHAIIATEPUYHAS] CUCTEMBI CUUCIICHUS,
CBSI3b MEXKY HUMH

34

JIBonuHas, BOCbMepUYHas U
IECTHAILATEPUYHAS CUCTEMbI CUUCIICHNUS,
CBSI3b MEXKY HUMH

35

ApudmeTrueckue orneparmy B
MO3UIIMOHHBIX CHCTEMaX CUUCICHUS

36

TpOI/I‘IHaH YPaBHOBCIICHHAA CUCTCMA
CUHCIICHUA

37

I[BOI/ILIHO-I[CCSITI/ILIHaH CUCTEMAa CUUCICHUA

38

KonupoBanue TekcToB

39

PactpoBoe koaupoBaHue N300paK eHUM

40

[TpakTHueckas pabora 1o reme
"Jluckperuzanus rpapuueckoi
uHpopmarun"

41

IIBeToBbIe Monenu. BekTopHoe
koaupoBanue. DopmaThl (Haitsios.
Tpéxmepnas rpaduka. OpakranbHas
rpaguka

42

KonupoBanue 3Byka. O1ieHka
nH(pOpMAITMOHHOT0 00bEMA 3BYKOBBIX
JAHHBIX [IPH 33/IaHHBIX YaCTOTE
JTUCKPETU3AINH U Pa3pIIHOCTH
KOJIUPOBAHHSI




43

[TpakTuueckas paboTa 1Mo Teme
"JluckpeTru3anus 3ByKoBoi uHdopmarun"

44

OcHOBBI anre0pbl JOTUKU

45

Jlornyeckue onepanuu. TaOaHIIbI
HCTUHHOCTHU

46

Jlornueckue BBIPaXXCHUS. Jlornueckue
TOXACCTBA. HOK&B&TGJ’IBCTBO JJOTHYCCKHX
TOXACCTB C IIOMOIIBIO Ta6J'II/ILI HNCTHHHOCTH

47

[TpakTHueckas paboTa 1o Teme
«IToctpoenue u ananu3 TadimLL
UCTUHHOCTH B TaOJIMYHOM IIPOLIECCOPEN

48

Jlornueckue OoIepanuy U ornepanvun HaqQ
MHOXECTBaMU

49

Jlornueckue onepanuu u onepamuy Haj
MHOKECTBaMH

50

3aKoHBI anreOphl JIOTUKH. DKBUBAJICHTHBIE
npeoOpa3oBaHUs JIOTHYECKUX BBIPAKCHHUI

ol

Jlornyeckue ypaBHEHUS U CUCTEMBI
YpaBHEHUH

52

Jlornyeckue GpyHKIMU. 3aBUCUMOCTD
KOJINYECTBA BO3MOXKHBIX JIOTHYECKUX
GyHKIUI OT KOJIMYECTBA apryMEHTOB.
[TonHbIE CUCTEMBI JTOTMUECKUX (PYHKIIMH

53

Kanonnueckue ¢hopMbI TOTHYECKUX
BbIpakeHU. CoBeplIEHHbIE
TU3BIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpPMaJIbHBIE (POPMBI, AITOPUTMBI UX
MOCTPOEHUS MO TaOJIUI[e UCTUHHOCTH




o4

Jloruueckue 3IeMEHTHI B COCTaBe
KOMITBIOTEPA

55

Tpurrep. CymmaTop. MHOropaspsiiHbIi
CyMMaTop

56

[TocTpoeHue cxeM Ha JTIOrMYECKUX
3JIEMEHTaX. 3aInch JIOTHUECKOTr0
BBIPAJKEHUS T10 JIOTUYECKOM CXeMe

57

MI/IKPOCXGMBI N TEXHOJIOI'us nX
IMPpONU3BOACTBA

58

[IpencraBienune neabiX YU cell B MaMATH
KOMITbIOTEPA. OrpaHUYEHHOCTH AUaIa30Ha
YyCeJl IPU OrPAHUYEHUH KOJIMYECTBA
pazpsnoB. [lepenonnenue pa3psiHOM
CETKHU

59

be33nakoBbIC M 3HAKOBBIE JTAHHBIC.
3HaKOBbI OUT. J[BOMYHBIN
JIOTIOJTHUTENHHBINA KOJT OTPUIIATEIbHBIX
qrcen

60

IToGuTOBBIE TOrMYECKUE ONEPALIUH.
Jlornueckuit, apupmeTndeckuii u
LIUKJINYECKUNA CIBUTH

61

[IudpoBanue ¢ MOMOIIBIO TOOUTOBOM
onepanuu «uckmoyvaroniee NJIN»

62

[IpencraBiieHUe U XpaHEHUE B [TAMATU
KOMIIBIOTEPA BEUIECTBEHHBIX YNCEI

63

BrinonHenue onepanuii ¢ BEEeCTBEHHBIMU
YUCIIaMU, HAKOIIJICHU € OO 0K TPH
BBIYUCIIEHUAX




[TpakTuyeckas padora o Teme «M3yuenue

64 MOPa3PSAHOT0 MAIITMHHOTO MPE/CTABICHUS 1 1
IENTBIX U BEIIECTBEHHBIX YHCEI

65 AHanmn3 anropuTMOB 1
Dransl pemieHus 3a1a9 Ha KOMITBIOTEPE.

66 HHcTpyMeHTaIbHBIE CPECTBA: 1
TPaHCIATOP, OTJIATIHK, TPO(HUITHPOBIITIK
Cpena nporpammupoBanusi. Komnumnsmus

67 Y MHTEPIpETaIs MPOrpaMM. 1
Bupryansaslie MmamuHbl. MTHTErpupoBanHas
cpena pa3paboTKu

68 MeTo1bl OTIaAKH TTPOrpamMm 1

69 TuIbI IEpEMEHHBIX B SI3BIKE 1
IPOrPaMMU POBAHHUS

70 O06paboTKa 1enbIX YHceln 1

71 OO0paboTKa BEIIECTBEHHBIX YHUCET 1

72 CayuaiiHble U IICEBIOCITyYaliHbIE YK CIIa 1

73 BetBnenus. CrnoxHbIe yCIOBUS 1

74 [{ukiiel ¢ ycnoBuem 1
kbl O IEPEMEHHOM.

75 B3anmozaMeHseMOCTh pa3IMyHbIX BUIOB 1
[IUKJIOB

76 OO06paboTKa HATYPAITBHBIX YUCEN C 1
MCIOJIb30BAaHUEM IUKIIOB
HaxoxieHue BceX MPOCThIX YHUCET B

77 3alanHOM Auanasone [IpakTuyeckas 1 0.5

paboTta 1o Teme «PelieHne 3a1a4 METOI0M




nepedopar

78 NuBapuaHT nukia

79 JoxyMeHTUpOBaHUE MPOTPaMM

80 O06paboTKa TaHHBIX, XpaHIIIUXCS B
¢aiimax

81 Pa3Ouenue 3a7a4u Ha MOA3a0auu
Hcnonp3oBaHue cTaHJapTHOW OMOIMOTEKH

82 A3bIKa mporpaMmupoBanus. [lonkmouenue
O6uOIMOTEK MOAIPOrpaMM CTOPOHHUX
MIPOU3BOAUTENCH

83 [Toamporpammer (porieaypbl 1 GyHKINN)

84 [Topmporpammel (mporeayps! U GYHKIIUN)

85 [TpakTuueckas paboTa 1o Teme
"PazpaboTka moamnporpamMm"
Pexypcusi. PekypcuBHbIe 00BEKTHI

86 (ppakransl). PexkypcuBHbIE TpoLeAypHI U
¢bynkun. Mcnonas3oBanue creka s
OpraHU3alH PEKYPCUBHBIX BHI30BOB

87 [TpakTHueckas paboTa 1o Teme
"PexypcuBHbIE OAIpOrpaMmbl"

88 MoaynbHBIM OPUHITUIT TOCTPOCHUS
porpaMm

89 YuciieHHBIE METObI

90 [TpakTueckas paboTa 1o Teme
«YHCleHHOE pelIeHNE YPAaBHEHUI»

01 Hcnonp30BaHNe AUCKPETU3ALINN B

BBIYHMCIMTCIIBHBIX 3aJadax




92

[TpakTryeckas paboTa 1o Teme
«[TpubamxEHHOE BEIYMCICHUE JUTHH
KPHUBBIX U IIomaaen Guryp»

93

[Tpaktnueckas pabora no teme «Ilonck
MakcuMyMma (MUHUMYMa) GyHKIUI

94

O6paboTKa CHMBOJIBHBIX JaHHBIX.
AnroputmMbl 00pabOTKN CUMBOJIBHBIX
CTPOK: MOJCYET KOJMUECTBA MOSABJICHUIN
CHMBOJIA B CTPOKE

95

AJroputMbl 00pabOTKH CUMBOJIBHBIX
CTpOK: pa3OueHne CTPOKHU Ha CIIoBa 1o
poOebHBIM CUMBOJIAM

96

AJNTopuTMBI 00pabOTKH CHMBOJIBHBIX
CTPOK: IMOUCK IMOJICTPOKH BHYTPU JaHHOU
CTPOKH; 3aM€HA HAJEHHOMN MTOJACTPOKHU Ha

JIPYT'yIO CTPOKY

97

[TpakTHueckas paboTa 1o Teme
"O6paboTKa CTPOK C UCIOJIB30BAHUEM
byHKIMI cTaHAapTHONW OMOIMOTEKH A3bIKA
nporpaMMHpoBaHus"

98

I'enepanys cioB B 3alaHHOM aJipaBUTE

99

MaccuBBI U I10CIIEN0BATEIBLHOCTA YHUCEIL.
[TpakTnyeckas paboTa 1o Teme
"3amnonHenue maccusa'

0.5

100

O000mEnHBIE XapaKTePUCTUKH MacCUBa

101

JIMHEWHBIN NOMCK 32JaHHOI0 3HAYEHUS B
MaccuBe. [IpakTnueckast paboTa mo reme
"JInHelHbIN TOMCK 3aJaHHOT0 3HaYEHUS B

0.5




maccuse"

[TpaxkTnueckas padota o reme "Ilouck

102 MUHUMAaJIBHOTO (MaKCHMaJIbHOT0) 1 1
2JIEMEHTA B YU CIOBOM MaccuBe"
CopTupoBKa OTHOMEPHOI'O MACCHBa.

103 [IpocTeie METOIBI COPTUPOBKH. 1 05
ITpakTueckas padota no reme "IIpocTsie '
METO/bl COPTUPOBKH MaccuBa'
CoprupoBka cnussHueM. bricTpas

104 COPTHPOBKA MaccHBa (aJrOpUTM 1 05
QuickSort). ITpaktuyeckas paboTa 1Mo Teme '
"BeicTpasi copTupoBKa MaccuBa"
JIBOMYHBIN MOUCK B OTCOPTUPOBAHHOM

105 MaccuBe. [IpakTnueckast paboTa 1o Treme 1 05
"JIBOUYHBIN TTOUCK"

106 JIBymMepHBIE MacCUBBI (MaTpPUIIbI) 1

107 Anroputmbl 00pabOTKN MaTpHIL 1

108 Pemenue 3a1a4 aganusa TaHHBIX 1

109 CpencTBa TEKCTOBOTO IIpolieccopa 1

110 KommberoTepHas BEpCTKaA TEKCTa 1
[TpakTueckas padota o reme "Bépctka

111 JIOKYMEHTOB C MaTEMATH4YECKHUMU 1 1
dbopmymnamu"

112 HMHCTpYyMEHTHI peLleH3UpOBaHuUs 1

113 [TpakTueckas paboTa 1Mo Teme 1 1
"MHoOrocTpaHu4HbIEe JOKYMEHTHI"

114 Ob6naunsle cepBuckl. KomnexkTuBHas 1 0.5




pabota ¢ nokymeHTamu. [Ipaktuueckas
pabora o reme "KosekTuBHas padbora ¢
JIOKyMeHTaMu"

115

AHanu3 naHHbIX. bojplive qaHHbIe

116

MammnaHoe o0yueHue

117

AHaNM3 TaHHBIX C MIOMOIIBIO JICKTPOHHBIX
TaOJINLL

118

[TpakTueckas padota 1o reme "AHanus
JAHHBIX C IOMOUIbIO AJIEKTPOHHBIX
TabmuI"

119

ITocTpoenue rpadukoB HyHKIIHIA.
[TpakTHueckas pabota 1o Teme
"HarssigHoe npeacraBieHue pe3yabTaToB
CTaTUCTUYECKONH 00pabOTKHU JaHHBIX B
BU/JIE TUarpaMM CpPEACTBAMH pelaKTopa
AJIEKTPOHHBIX TabyuI"

0.5

120

Jluauu Tpenna. Ilpaktuyeckas padora no
teme "[lonbop nuHUM TpeHa,
IIPOrHO3UpOBaHKE"

05

121

[Ton6op mapameTtpa. [IpakTuueckas padota
o Teme "YncaeHHoe pelieHne ypaBHeHU
C MMOMOIIBIO TToAOOpa mapameTpa”

0.5

122

OnTuMH3aIys Kak TOUCK HAUITYYIIero
pelleHus B 3aJaHHBIX YCIOBHUSX.
[TpakTuueckas padora o reme "PenieHue
3a]1a4 ONTUMHU3AIHNH C TIOMOIIBIO
ANEKTPOHHBIX Ta0MIl"

0.5

123

PezepBHOE Bpems




124 PesepBHOE Bpems 1
125 Pe3epBHOE Bpems 1
126 PezepBHOE Bpems 1
127 PezepBHOE Bpems 1
128 PesepBHOE Bpems 1
129 Pe3epBHOE Bpems 1
130 Pe3epBHOE Bpems 1
131 PesepBHOE Bpems 1
132 PesepBHOE Bpemst 1
133 PesepBHOE Bpems 1
134 PesepBHOE Bpems 1
135 PesepBHOE Bpems 1
136 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 136 915

I[TPOTPAMME




11 KVIACC

KosauyecTBo 4yacos DJIeKTPOHHbIE
Ne Tema Hara uudposbie
n/n ypora Bcero Konrpoaenere | Ipakriteckite u3ydeHusi | oOpa3zoBarTeibHbIE
padoThI padoThI pecypebi
KomuuectBo nunpopmanuu 1
AJNTOPUTMBI C3KaTUS JAHHBIX 1
Anroputm Xaddmana 1
4 [TpakTuyeckas pabota o teme "Cxxatue 1 1
JAHHBIX ¢ TOMOIIbI0 anroput™Ma Xaddmana"
5 Anroputm LZW 1
ANTOPUTMBI CKATHSI TAHHBIX C MIOTEPSMHU.
5 [TpakTuyeckas padota o Teme "Cxxatue 1 05
JMaHHBIX ¢ otepsimu (anroputMmel JPEG, '
MP3)"
CKopoCTbh nepesayu TaHHbIX 1
IToMex0oyCTOMYMBBIE KO 1
9 [TpakTuueckas paboTa 1o Teme 1 1
"[TomexoycToitunBbie KOJIbI"
Cuctembl. KOMIOHEHTBI CHCTEMBI M X
10 B3auMoerictBre. CuCTEMHBIN 3P eKT. 1
YnpapieHue Kak WHPOPMaIMOHHBIH
nporecc. OOpaTHast CBsI3b
11 Mopenu u MmoaenupoBaHue 1
12 I'padsr 1
13 Pemenue 3amau ¢ momorsio rpados 1




14

JlepeBbst

15 OCHOBBI TEOPUH UTP
[TpakTnueckas pabota mo reme "Ilouck

16 BBIUTPBIIIHON CTPATETUH B UTPE C MTOTHON
uH(popmaruen"

17 CpencTBa UCKyCCTBEHHOI'O MHTEJUIEKTa

18 ITpakTueckas padota o reme "Cpencrsa
MCKYCCTBEHHOI'0 MHTEJUIeKTa"
dopmanu3zaius TOHATHS AT OpUTMA.

19 Mammuna TrropuHTa Kak yHUBepcaibHas
MOJIeJIb BeruuciieHun. Te3uc Yepua—
TrroprHra
[TpakTuueckas paboTa 1o Teme

20 "CocTaBlieHHE ITPOCTOM POrPaMMBI JJIS
MamuHbl Teropunra"”

21 Manmna [Tocta

22 Hopmanbabie anropudmsl MapkoBa
ANTOPUTMHYECKH HEPa3pEIINMbIC 3a/1a9H.

23 3anaya ocraHoBa. HeBO3MOXHOCTB
aBTOMATHYECKON OTIAJKH IIPOrpaMm

24 CnoXXHOCTB BBIUHMCIICHUN
[Touck npoCThIX YMCEN B 3aIAHHOM

25 JIMAIa30He C MOMOIIBIO AJITOPUTMA «PEIIETO
Oparocdena»

26 [TpakTuyeckas padora o Teme "[lonck
MPOCTBIX YUCEII B 3aIaHHOM Jrana3oHe"

27 MHoropa3psaHbI€ eble YU Ca, 3aJa4u




JUTMHHOU apr (PMETUKH

28

[IpakTuueckas pabora o Teme "Peanuzanus
BBIYMCIIEHUN C MHOTOpa3psiAHBIMY YyncIamMu'

29

CnoBapu (accollMaTUBHbBIE MaCCHBHI,
oroOpaxkenus). Xour-rabmuusl. [Toctpoenne
asi(haBUTHO-YACTOTHOT O CIIOBAPS JIISI
3aJJaHHOTI'O TEKCTa

30

[Tpaktuyeckas padora o Teme "[loctpoeHne
an(aBUTHO-YACTOTHOTO CIIOBAPS JJIS
3aJaHHOro Tekcra'

31

Ananm3 TekcTa Ha eCTECTBEHHOM SI3LIKE.
Brigenenue mocnenoBaTelIbHOCTEH 110
ma6iony. Perynsipabie BbIpaskeHUS.
YacToTHBIM aHAIIN3

32

[TpakTueckas pabota o reme "AHanu3
TEKCTa Ha €CTECTBEHHOM s3bIKE"

33

Creku. AHanu3 NpaBWIBHOCTH CKOOOYHOT O
BBIPAXKECHUS

34

Brruncnenue apugmMeTHuecKoro
BBIPa)KEHMsI, 3aIIUCAHHOI0 B TOCT(UKCHOMN

dbopme

35

[TpakTHueckas paboTa 1o Teme
"Beraucienune apupMeTnieckoro
BBIPAKECHHUS, 3alIMCAHHOTO B MOCT(HUKCHON

dopme"

36

Ouepenu. Mcnonb3oBanue odepenu s
BPEMCHHOI'O XpaHCHUA JaHHBIX

37

[TpakTHueckas paboTa 1Mo Teme




"Ucnonb3oBanue ouepenu"”

38

HepeBbs. Peanuzanus nepeBa ¢ HOMOUIbIO
CCBUIOYHBIX CTPYKTYp. /[BOn4HBIE
(bunapusbie) nepesns. [locTpoenue aepeBa
JUTSI 3IaHHOTO apy (PMETHIECKOT O
BBIPAKCHU S

39

[Ipaktuueckas paboTa 1o Teme
"Hcnonp3oBanne AepeBbEB JJIs1 BBIUUCICHUS
apu(MeTH4eCKUX BbIpaK eHUM"

40

PexypcuBHBIE aITOPUTMBI 00X0/1a JepeBa.
Hcnonp3oBaHue cTeKa U Ouepenu s
o0xo/a jaepeBa

41

PexypcuBHBIE aIrOPUTMBI 00X0/a JepeBa.
Hcnonp3oBaHue cTeKa U Ouepenu s
obxoma aepena

42

Anroputmel Ha Tpadax. [Toctpoenune
MHUHUMAaJIbHOTO OCTOBHOT'O JiepeBa
B3BCIICHHOI'O CBA3HOI'O
HEOPHEHTHPOBAHHOTO Tpada

43

O06xox rpada B rimyouny. O6xox rpagda B
HIUPUHY

44

Kosim4ecTBO pa3u4HbIX MyTEH MEXITY
BEPILIMHAMHU OPUEHTHPOBAHHOI'O
AIMKIMYECKOr o Tpada

45

Aunroputm JIeHKCTpBI.

46

[TpakTueckas paboTa 1o Teme
"Beluncienne JIMHbI KpaTdyaiero myTH
MEXy BeplIMHaMH rpada (aaroputm




JewrkcTpor)"

47

Anroput™ Qioiiaa—Yopiuauia

48

3angauu, pemaeMbie ¢ MOMOIIBIO
JIMHAMUYECKOT0 IMPOrpaMMUPOBAHUS:
BBIYHMCIIEHNE PEKYPCUBHBIX (DYHKIINI

49

[TpakTueckas paboTa Mo Teme
"BrramciieHre peKypCUBHBIX (QYHKIUH ¢
MOMOIIBIO TUHAMUYECKOTO
nporpaMMHupoBaHus"

50

3ajgayu, pelaeMsble C MOMOILIBIO
JAUHAMHUYCCKOI'0 IMporpaMMHUpOBaHUs:
MoJCYET KOIUYECTBA BAPUAHTOB

51

[Ipaktuueckas pabota o teme "[loacuér
KOJIMY€ECTBA BAPUAHTOB C ITIOMOIIIBIO
JTUHAaMHYECKOI 0 IporpaMmmMupoBaHus"

52

3agauu, pemaeMbie C MOMOIIBIO
JTUHAMHYECKOTr0 TPOrpaMMHUpPOBAHUS: 3a/1a4u
OITUMU3AIUU

53

[TonsiTHe 0 MapagurMax MPOrpaMMHUPOBAHUS.
O0630p SI3BIKOB MPOTrPAMMUPOBAHUS

54

[Tonsitre 06 00BEKTHO-OPHEHTHPOBAHHOM
MIPOrPaMMH POBAHUH

55

O0BekTHI 1 Ki1acchl. CBOMCTBA U METOIBI
00BHEKTOB

56

OOBEKTHO-OPUEHTUPOBAHHBIN aHAU3

57

[TpakTHueckas paboTa 1o Teme
"M crmonp30BaHue rOTOBEIX KJIACCOB B




nporpamme"

Pa3zpaboTka mporpamm Ha OCHOBE OOBEKTHO-

>8 OpPUEHTUPOBAHHOTO MOIX0/1a

59 [TpakTuueckas pabota "Pa3zpaboTka mpocToit 1
MPOrpaMMBbI C UCIOJIb30BAaHUEM KJIACCOB"
Wukancynsanus. [Ipaktnyeckas padoTa mo

60 teme "Pa3paboTka Kiacca, UCIOIb3YIOIIET 0 0.5
MHKaICyJIsui"

61 Hacnenosanue. [Tlomumopdusm

62 [TpakTuueckas pabota mo reme "Pa3paboTka 1
ruepapxum Kjiacco"

63 Cpenbl ObICTpOI pa3pabOTKH MPOTPAMM.
[TpoexkTrpoBanue nHTEpdeiica moab30BaTes

64 [TpoexTupoBanue uuTepdelica noab30BaTEINs

65 Hcnonp3oBaHuE FOTOBBIX YIPaBIAEMBIX
AIIEMEHTOB U1 HOCTPOCHUS HHTepderica

66 [TpaxkTuueckas padota mo reme "Pa3paboTka 1
porpamMmmsl ¢ rpagpudeckum uHTepdeiicom”

67 N3y4yenune BTOpOro s3plka
POrpaMMHUPOBAHUS

68 H3ydenue BTOPOro si3bIKa
[IPOrpaMMH POBAHHUS

69 DTanbl KOMIBIOTEPHO-MATEMATUYECKOTO
MO/l POBAHHUSI
Juckpernsanus mpu MaTeMaTHUYE€CKOM

70 MOJIEJTMPOBAHUY HEMPEPBIBHBIX MPOLIECCOB.

MopenrpoBaHue JBHKEHUS




71

[TpakTryeckas paboTa 1o Teme
"MopaenupoBaHue IBUKEHUSA"

72

MogenupoBaHue 6MOIOTHYECKUX CHCTEM.
[TpakTHueckas paboTa 1o Teme
"MonenmupoBaHue OMOTOTUUECKUX CHCTEM "

0.5

73

MareMaTnueckue MOICIN B OKOHOMUKE.
BrerauncnurenbHBIE OKCIICPUMCHTEI C
MOACIIIMHA

74

BepositHocTHBIe MOenu. [TpakTuueckas
pabora o reme "MMuTanimoHHOE
MOJICITMPOBAHUE C TIOMOIIBI0 METOAA
MonTe-Kapmo"

0.5

75

KomnberoTepHoe MojieInpoBaHue CUCTEM
yIpaBJICHUS

76

O06paboTKa pe3yabTaTOB IKCIIEPUMEHTA

77

Tabnuunble (pensuoHHbIe) 0a3bl JaHHBIX

78

[Touck, copTupoBKa U GUIBTPALUS TaHHBIX.
3anpockl Ha BEIOOPKY JaHHBIX. 3aMpOChl C
napameTpaMu. Beruucisemple nomus B
3anpocax

79

[TpakTueckas padota o reme "Pabora ¢
roToBoi 0a3oi JaHHBIX"

80

MHoroTta0iuaHbie 0a3bl JaHHBIX. THIIbI
cBsizel Mexny Tabiaunamu. BaemHuii kiroy.
LlemocTHOCTE 0a3bl JaHHEBIX

81

[TpakTyeckas padota o Teme "Pa3zpaboTka
MHOI'OTa0JIMYHON 0a3bl JaHHBIX"




82

3anpockl K MHOIOTa0JIMYHBIM 0a3aM JTaHHBIX

[Ipaktuyeckas pabota 1o Teme "3anpocsl K

83 .
MHOTOTa0JIMYHOM 0a3e TaHHBIX"

84 S3b1k ynpasienust nanabiMu SQL
[TpakTueckas paboTa 1o Teme

85 "YrpaBiaeHue TaHHBIMU C TIOMOIIIBIO SI3bIKA
SQL”

86 Hepensunonnsie 6a3bl JTaHHBIX. DKCIIEPTHBIE
CHCTEMBI

87 HHTEpHET-IPUI0KCHHUS
[TonsATHE O CEpBEPHON U KJIIMEHTCKOM 4aCTIX

88 caiita. TeXHOJIOT U «KJIMEHT — CepBepy, e€
JIOCTOMHCTBA U HEJTOCTATKH

89 OcHoBbnl s3pika HTML

90 [TpakTnueckas padota o reme "Co3nanue
TEKCTOBOM BeO-CTpaHHITBI"

91 OcHoBsI si3p1ka HTML

92 Ocnossl s13p1ka HTML
[Tpaktuyeckas padota o Teme "Co3nanue

93 BeO-CTpaHUIIbI, BKIIIOUAIOIIEH
MYJIbTUMEIUUHBIE 00BEKTHI (PUCYHKH,
3BYKOBBIC JaHHBIE, BHI€0)"

94 OcHOBBI KacKaaHbIX Ta0uI ctriieit (CSS)
[TpakTHueckas paboTa 1o Teme

95 "Odopmienne CTpaHUIlbl C TOMOIIBIO
KacKaIHBIX TaOJmIl cTriein"”

96 Cuenapuu Ha s3b1ke JavaScript




97

Cuenapuu Ha si3bike JavaScript

98

®opmbl Ha BeO-CTpaHULE

99

[TpakTuueckas padota o reme "OOpaboTka
TaHHBIX hopm"

100

Pa3smenenne Be6-caiiToB. Yciryra XOCTHHTa.
3arpyska ¢aiiyioB Ha caliT

101

Kanpuposanue. HcrnpasiieHne NepCrneKTUBBIL.
I'mcrorpamma. Koppekuus yposHei,
Koppekius 1sera. ObeciBeuyrnBaHue
LIBETHBIX U300pakeHUI

102

BBox n3o00paxeHuii ¢ UCIOJIb30BaHUEM
Pa3IMYHBIX TH(PPOBBIX YCTPOKICTB.
[TpakTueckas padota no reme "OOpaboTka
upoBbIX oTorpaduii”

0.5

103

Petyms. PaboTa ¢ obnactsimu. @uibTpsl.
[TpakTueckas padota o reme "PeTymib
dpoBbIX poTorpaduii”

0.5

104

MHorocolinble n300pakeHust. TeKCTOBbIC
ciou. Macka cnosi. Kananel. Coxpanenue
BBIJIEJICHHOMN 00J1acT!

105

[TpakTHueckas paboTa 1o Teme
"MHorocnoliHble n300paxeHus"

106

[ToaroToBka MUIOCTpaLIMiA 17151 BE0-CAUTOB.
[TpakTueckas paboTa 1o Teme
" AHUMUpPOBaHHbIE U300paxeHus"

0.5

107

BekTopHas rpaduka. Bekropuzamus
pPacTpOBBIX U300paKeHUH




[TpakTuueckas padora o reme "BektopHas

108 rpaduxa" L
109 [TpUHIHITBI TOCTPOCHUS U PEIAKTHPOBAHUS 1
TPEXMEPHBIX MO N
110 ITpakTueckas padota no reme "Co3nganue 1
MPOCTBIX TPEXMEPHBIX Moz enei"
111 Cetounble moaenu. MaTepuasl 1
112 [TpakTnueckas padota o reme "CeTouHble 1
moxaenn"
113 MopenpoBaHue HCTOUHUKOB OCBEIICHHUS. 1
Kamepsr
114 [IpakTrueckas pabora no reme "Penaepunr" 1
115 AnnutuBHbIE TeXHOJIOTUH (3D -puHTEpPHI) 1
116 [TonsATHE O BUPTYAJIIBHOW PEAIBHOCTH U 1
JIONIOJIHEHHOM PeasibHOCTH
117 PezepBHOE Bpems 1
118 PesepBHOE Bpems 1
119 Pe3epBHOE Bpems 1
120 PesepBHOE Bpemst 1
121 PesepBHOE Bpems 1
122 PesepBHOE Bpems 1
123 PesepBHOE Bpemst 1
124 PesepBHOE Bpems 1
125 PesepBHOe Bpems 1
126 PezepBHOE Bpems 1
127 PezepBHOE Bpems 1




128 PesepBHOE Bpems 1
129 PesepBHOe Bpems 1
130-
136 Pe3zepBHOE Bpems 7
OBLIEE KOJIMYECTBO YACOB I10 136 365

I[TPOIT'PAMME




INPOBEPAEMBIE HA EI'D 10 HTHO®OPMATUKE TPEBOBAHMUSA K
PE3YJBbTATAM OCBOEHUSA OCHOBHOI OBPA3OBATEJILHOM
ITPOT'PAMMBI CPEJHEI'O OBIIETI'O OBPA3OBAHMUA

Kon
NpoBEPSIEMOT0
TpeOoBaHMS

IIpoBepsieMble TPeOOBAHUSA K NPEAMETHBIM Pe3y1bTaTaM 0CBOCHHS
OCHOBHOI 00pa3oBaTe/IbHOM NPOrpaMMBbI CpeHero o01ero
oOpa3oBaHus

1.

3namo (nonumamu)

1.1

[ToHnMaHNUE OCHOBHBIX NPHUHIUIOB YCTPOHCTBA U (DYHKIIMOHHPOBAHUS
COBPEMEHHBIX CTALlMOHAPHBIX U MOOMJIBHBIX KOMIIBIOTEPOB; TEHICHIMII
Pa3BUTHUSA KOMIIBIOTEPHBIX TEXHOJIOTHI; BilaJieHMEe HaBbIKaMU paboThI ¢
ONEPALIMOHHBIMU CHUCTEMaMH M OCHOBHBIMM BMJAMHU IIPOrPAMMHOIO
obecrieueHuss i1 pemieHus  y4eOHBIX 3aJad 1O  BHIOpaHHOI

cricouaim3anmuu

1.2

Hanmmuune HpeﬂCTaBHeHI/Iﬁ 0 0a30BBIX MNIpUHOMIIAX OpraHu3aluu U

(GYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CeTei

1.3

ITonmMmaHEe OCHOBHBIX MIPUHOUIIOB AUCKPETU3AIUU PA3JIMYHBIX BHUIOB

uH(popMauu

1.4

[TonnmaHue 0a30BBIX aJITOPUTMOB OOpPaOOTKM YUCIOBOM W TEKCTOBOM
nHpopmanuu (3amucCh YHCENT B TIO3UIIMOHHOW CHCTEME CYHCIICHHS,
JIEMMOCTD IETBIX YHCEIT, HAXOXKJICHUE BCEX MPOCTHIX YHCEI B 3aIaHHOM
nuamna3zoHe; 00paboTKa MHOTOpa3psSAHBIX  LEJIbIX YHCEed, aHalu3

CHUMBOJIBHBIX CTPOK U npyrnx), AJITOPUTMOB ITOUCKA U COPTUPOBKU

1.5

3HaHue (I)YHKI_II/IOHaJIbeIC BO3MOXHOCTH HWHCTPYMCHTAJIbHBIX CPEACTB

cpenbl pa3palboTKu

1.6

BnageHue OCHOBHBIMU CBEACHUSIMH O 0azax JaHHbIX, WX CTPYKTYpC,

CpeACTBaxX CO3/1aHUs U PabOThl C HUMU

1.7

ITonuMmaHue BO3MOXKHOCTEN U OFpaHI/I‘IeHI/Iﬁ TEXHOJOrui HCKYCCTBCHHOI'O
HHTCJIJICKTa B pPa3/IMYHbIX O6J'IaCT$IX; HaJINn4uc HpeI[CTaB.]'IeHI/Iﬁ 00
HUCIIOJIb30BaHHUU I/IH(I)OpMaI_II/IOHHLIX TEXHOJIOT Ut B Ppa3IMYHbIX

npodeccHoHaNbHBIX cdepax

1.8

Bragenue TeopeTMYECKHMM amnmapaTtoM, IO3BOJIIIOIIMM OCYIIECTBIATH
MPEACTABICHUE 3aJaHHOI'0 HATYpaJbHOrO YUcCia B PA3JIMYHBIX CHCTEMAX
CUMCIICHHUS, BBINOJHATh MpPeoOpa3OBaHMUS JIOTUUECKUX BbIpaKEHUH,
WCIOJIb3Ysl 3aKOHBI ajare0pbl JIOTUKH; ONpeNessTh KpaTyallivil myTh BO
B3BEIIEHHOM rpade M KOJIMYECTBO MyTeH MexAy BeplIMHAMU

OpPUEHTHPOBAHHOI'O AllUKINYECKOro rpaga




Ymems

2.1

VMeHnne WCIIoIs30BaTh KOMITIBIOTCPHO-MATEMATUICCKUC MOACIN IJId
aHaiM3a 0OBEKTOB U IPOLECCOB: (OPMYJIMPOBAThH L€ MOJEIUPOBAHNUS,
BBIIIOJIHATE aHAJIM3 PE3YyJIbTAaTOB, IMOJYUCHHBIX B XOA€ MOACIMPOBAHMA,
OLCHHUBATh AaACKBATHOCTbL MOACIHM MOACIUPYEMOMY O6”I>€KTy NI

MpOILIECCy; MPEACTABIIATh PE3YIbTAaThl MOIEIMPOBAHUS B HATJIAIHOM BUJIE

2.2

YMeHne Kinaccu(UIMPOBAaTh OCHOBHBIC 3aJa4yd  aHajiW3a JaHHBIX
(TTporHO3UpOBaHUE, KJaccuukanus, KJIACTEePH3AIIHS, aHaM3
OTKJIOHEHHH); MMOHUMATh TOCIEIOBATEIBHOCTh DPEIICHUS 3a/la4 aHalh3a
JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OIICHKA Ka4eCTBa JaHHBIX,
BBIOOp ® (WIM) TIOCTpOEHHE MOIEeTH, TMpeoOpa3oBaHUE JIaHHBIX,

BU3yalln3alus JaHHbIX, MHTCPIpPETALUA PE3YJIbTATOB

2.3

YMeHue onpeaensite HHPOPMAIMOHHBIH 00BEM TEKCTOBBIX, IPaHUECKUX
1 3BYKOBBIX JAHHBIX MPU 33JaHHBIX IapaMeTpax JUCKpEeTU3aluu. Y MEHUe
ONpEAENsATh CPEIHIO CKOPOCTh Iepelauyd JIaHHBIX, OLICHUBATh
W3MEHEHHE BPEMEHM Iepelayd NpU H3MEHEHHU HWHOOPMAIMOHHOTO

00bEMa JaHHBIX U XapaKTEPUCTUK KaHaNa CBS3H
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YMeHue CTpouTh KOJ, OOCCIEUYMBAIOIMNNA HAMMEHBIIYI0O BO3MOXHYIO

CPEIHIOIO JUTMHY COOOIIEHUS MIPU U3BECTHOM YacCTOTE CUMBOJIOB
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YMeHne Hcnonb30BaTh NPH PEIICHHH 3a/ad CBOMCTBA TMO3UIIMOHHON
3alMCH YHUCEJ, AJITOPUTMBI MOCTPOCHHS 3alUCH YHUCIa B MO3UIIMOHHOMN
CHUCTEME CYHUCIICHUSI C 3aJJaHHbIM OCHOBAHMEM W MOCTPOCHHS YHUCIA MO
CTpOKE, CoJepKalled 3amuch 3TOr0 4YKCJIAa B TMO3UIMOHHOW CHUCTEME
CUMCJIEHUS €  3aJaHHbIM  OCHOBAHUEM; yMEHUE  BBINOJHATH

apI/I(l)MCTI/I‘ICCKI/IG orepanru B IOSUIITUOHHLBIX CUCTEMAaX CHUCIICHUA

2.6

YMeHHe CTpOUTh JIOTHYECKOE BbIpa)KEHHE B JAU3BIOHKTUBHOM U
KOHBIOHKTHUBHOW  HOpPMalbHbIX (QopMax 1O 3aJaHHOM  Tabmuie
UCTUHHOCTH; HCCII€AOBaTh 00JacTh HCTUHHOCTH  BBICKA3BIBAHUA,

coacpKaero NEpEMECHHbLIC, PCIIATh HCCIIOKHBIC JIOTHYCCKHUEC YPABHCHUA

2.7

YMeHne pemarh aarOpuTMUYECKUE 3aJauM, CBSI3aHHBIE C aHAJIU30M
rpadoB (3a4a4d MOCTPOCHHS ONTHUMAJBHOIO IMYTH MEXKIY BEpIIMHAMU
rpaca, ompeneneHus KOJIWYECTBA pa3iIMYHBIX MyTeH MEXIy BepIIMHAMU

OPHEHTHPOBAHHOTO AIIMKINY€CKOro rpada)

2.8

YMeHue ucnonb30BaTh AEPEBbs NP AHAIU3E U MOCTPOCHUHU KOJIOB U IS
MPEACTaBICHUS apu(PMETUYECKUX BBIPAKEHUN, MpU pElIeHUH 3aaady
IIOMCKAa U COPTUPOBKU; YMEHHME CTPOUTH JI€PEBO WUIPHI IO 3aJaHHOMY

ATOPUTMY; pa3pabaThiBaTh U OOOCHOBBIBATH BBIMTPHIIMIHYIO CTPATETHIO




UTPbI

2.9

VYmenne AHaJIM3UpOBaTh AJTOPUTMBI C  HUCIHOJB30BAHUECM Ta6J'II/III
TPaCCUPOBKH, ONPCACTIATH 0e3 HCIOoJIB30BaHUS KOMITBIOTEpa PC3YyJIbTAThI
BBITITIOJIHCHUSA HECJIOXHBIX IIpOrpaMM, BKIIOYAOIUX HUKIIBI, BETBJICHUA U

noAmnmporpaMMel, Ipy 3aJaHHBIX UCXOAHBIX JaHHBIX

2.10

YmMmeHue OIpeAciiiATb  CJIOXKXHOCTb H3Y4YaC€MbIX B  KypCe 0a30BEBIX
AJIropuTMOB (CYMMI/IIJOBB.HI/IG OJICMCHTOB MacCCHUBa, COPTUPOBKAa MacCCHBA,
Hepe6opHLIe AJITOPUTMBI, }IBOI/ILIHBIﬁ HOI/ICK) U TNPpUBOAUTL IIPUMEPHI

HCCKOJIbKUX aJITOPUTMOB pa3H0171 CJIOKHOCTHU IJIA PCHICHUSA O}IHOI>'I 3agadyu
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Brnanenne yHuBepcandbHBIM —SI3BIKOM MPOTPAMMHUPOBAHUS  BBICOKOT'O
yposus (ITackans, Python, Java, C++, C#), npencraBieHusiMi 0 6a30BbIX
TUTAX JAHHBIX M CTPYKTypax JIaHHBIX; YMEHUE HMCIIOJIb30BATh OCHOBHBIE
VOPABISIIONINE ~ KOHCTPYKLIMHM;  YMEHHUE  OCYIICCTBISTH  aHAJIU3
NPEJIOKEHHOH  MPOrpaMMBL:  OMpPENEeNATh  Pe3yabTaThl  pabOThHI
MPOrpamMMbl TIPU 3aJaHHBIX UCXOJHBIX JAHHBIX; OMPEHENIATh, MPU KaKUX
UCXOJHBIX JAHHBIX BO3MOXXHO TMOJYYEHHE YKa3aHHBIX pE3yJIbTATOB;
BBISBJIATH JJAaHHBIE, KOTOpPBIE MOTYT MpPUBECTH K ommOke B pabore
nporpamMmer;  (GOPMYIMPOBATH  MPEMIOKEHHUS MO  YIYYIIECHHUIO

MIPOrPaMMHOTO KoJa

2.12

VYMeHHe pealn30oBbIBaTh Ha BBIOPAaHHOM /Il M3Y4YEHUS  SI3bBIKE
nporpaMmmupoBanus Beicokoro yposHs (ITackans, Python, Java, C++, C#)
TUIIOBBIE AT OPUTMbI 00PaOOTKU YUCEI, YNCIOBBIX MOCIIEI0BATENILHOCTEN
U MacCHBOB: IPEICTABIEHHWE 4YHCJIAa B BHAE Habopa IPOCTBIX
COMHOXKHTEJEH; HaXOXICHHE MaKCHMaJbHOH (MUHHUMAIBHOM) IU(PHI
HATypaJIbHOTO YHUCJIa, 3aIIMCAHHOI'O B CUCTEME CUMCIEHHUS] C OCHOBAHUEM,
He mpeBblmaomuM 10; BbluHMcieHHe OOOOMIEHHBIX XapaKTEPHUCTHK
SJIIEMEHTOB MacCHBa WJIM YHCJIOBOW MOCJIENOBATEILHOCTH (CYMMBI,
MPOM3BENEHHUS  CpelHero  apu(MeTH4ecKoro, MHHHUMAJIBbHOTO U
MaKCHUMaJIbHOT'O 3JIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YJOBJIETBOPSIOIINX
3aJJaHHOMY YCIIOBHIO); COPTUPOBKY DJJIEMEHTOB MAacCHBA; YMEHHUE
UCIOJIb30BaTh B IIporpaMmax JaHHbIE pa3JIMYHBIX TUIIOB C Y4YETOM
OrpaHWYEHUH Ha AMana3oH MUX BO3MOXKHBIX 3HAUYE€HUH, NMPUMEHITh NpHU
pellIeHuH 3a/ad CTPYKTYpPbl JaHHBIX (CHHCKHU, CIOBapH, CTEKH, OUYepenu,
JiepeBbsl); IPUMEHITh CTaHAAPTHBIE U COOCTBEHHBIEC MOJAIPOrpaMMbl s
00pa0OTKM YMCIOBBIX JAHHBIX U CHMBOJIbHBIX CTPOK; HCIOJB30BaTh MPHU
pa3paboTke mporpamMM OUOIMOTEKH MOAMPOTPaMM; YMEHUE UCTIOIh30BAThH

CpEACTBa OTJIAJKU IIPOrpaMM B CpeE MPOrpaMMHUPOBaHUS

2.13

YMmenue HCIIOJIB30BaTh QJICKTPOHHBIC Ta6J'II/IIII)I JJIA aHaJli3a,




IpEACTaBICHUS U OOpaOOTKH JaHHBIX (BKJIIOYAas BBIOOpP ONTHUMAajIbHOIO
pelieHusi, oa0O0p JMHUM TPEHJA, PEIIeHUE 3aaady MPOTHO3UPOBAHMUS);
YMEHHUE WCIIOJb30BaTh TaOMUYHBbIC (PEIIMOHHBIC) 0as3bl JaHHBIX H

CIIPaBOYHLIC CUCTCMbI

2.14

YMeHHue OpraHu30BBIBATH JIMYHOE WH(POPMAIMOHHOE MPOCTPAHCTBO C
UCTOJb30BAaHUEM  PA3UYHBIX  CpPEeICTB  LU(MPOBBIX  TEXHOJIOTHUM;
MOHMMaHHE BO3MOXXHOCTEH LU(MPOBBIX CEPBUCOB TOCYAAPCTBEHHBIX

yCIIyT, HUQPOBBIX 00Pa30BaTEIbHBIX CEPBUCOB




HNEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBbIX HA ETID

IO UHOOPMATUKE

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

[MudpoBas rpaMOTHOCTH

1.1

OCHOBHbBIE TEHJEHIIMM Pa3BUTUSI KOMIIBIOTEPHBIX TeXHOJOrui. [TapannensHble
BbIYMCIIEHUs. MHOromnpouneccopuslie cucreMmsl. Pacripenenéunsie

BBIYHUCINTCIIbHBIC CUCTEMBI 1 o6pa60TI<a 0O0JIBIINX JaHHBIX

1.2

[IpyHIMIIBI OCTPOEHMS M annapaTHbIE KOMIIOHEHTbl KOMIIBIOTEPHBIX CETEH.
CereBbie mporokonbl. Cerb MHTepHer. Anpecauus B cetu VIHTepHeT.
ITpotokoiser creka TCP/IP. Cuctema nomennbsix umEH. Pasnencuue |P-cetn Ha

IIOJICETH C IIOMOIIBI0 MAaCOK MOACETEH

1.3

daiinoBas cucrema. [louck B ¢aiinoBoit cucreme. [IpuHIMIBI pa3MeElICHUS H
uMeHOBaHUs (aimoB B moiroBpeMeHHod mnamsitu. [llaGmonsl anst omucaHus

rpynn ¢aiaos

1.4

CkopocTh mepenaud JaHHBIX. 3aBUCUMOCTb BPEMEHM Iepefadyd  oOT

UH(GOPMAITMOHHOT0 00bEMA TAHHBIX U XapaKTEPUCTUK KaHaa CBS3H

1.5

udpoBanue nanHbix. CuMMeTpuuHble U HecuMMeTpuuHble mudpsl. Hlndpsr

npoctoii 3amenbl. [ludp Lesaps. upp Buxenepa. Anroput™ mumdpoBaHus
RSA

1.6

KO)II)I, IIO3BOJIAOIINEC 06Hapy>KI/IBaTB " UCIIPABJITH OI_HI/I6KI/I, BO3HUKAOHOIUE ITPHU
nepeaavc NaHHbIX. Paccrositnue XsMMuHTa. KO)II/IpOBaHI/Ie C IOBTOPCHUCM OUTOB.

Konwsr XoMmMmuHra

Teopetnueckue 0CHOBBI HH)OPMATUKU

2.1

JlBomyHoe  kogupoBaHue. PaBHOMEpHbIE M HEPABHOMEPHBIE  KOZBI.
JlexonupoBaHue COOOIEHUH, 3allCAaHHBIX C IOMOLIbI0 HEPABHOMEPHBIX KOJOB.
Ycnosue Pano. ITocTpoeHne OJHO3HAYHO IEKOAMPYEMBIX KOAOB € IOMOIIBIO

JepeBa

2.2

TeopeTnyeckue TMMOAXOAbI K OICHKE KOJWYeCcTBA HMH(POpPMAIMH. EIWHHIIBI
U3MepeHuss KomuyecTBa HWHpopManuu. AJaBUTHBIA IMOAXO0J K OIICHKE
KolMuecTBa MHGOpMANHMK. 3aKOH QJIIUTUBHOCTH uHPopManuu. Dopmyna

Xaprtmu. Undopmanus u BepostHocTs. @opmyia [llenHona

2.3

Cucrembl cumcieHusi. Pa3BépHyTas 3amuch MLENbIX M JAPOOHBIX YHCENl B
MMO3UIIMOHHON cucTeMe cumnciaeHusa. CBOWMCTBA MHO3UIIMOHHON 3alHUCH YHCHIA:
KOJIMYECTBO IU(P B 3aMKCH, MPU3HAK JCIUMOCTH YHCIIAa HA OCHOBAaHUE CHCTEMBbI

CUUCIICHUA. AJII‘OpI/ITM nepeBoja nejaoro 4ucia 1u3 P-nunoli cucTEMBI CUMCIEHUS




B JICCATUYHYIO. AJITOPUTM I€peBO/ia KOHEUHON P-nuyHON npobu B AECATHUHYIO.
Anroput™m mnepeBoja L€J10r0 4Hcia U3 JECATUYHOM CUCTEMBI CUMCIIeHus B P-
nuyHyto. IlepeBon KOHEYHOM JecATUYHOM npobdu B P-uunyro. JIBouuHas,
BOCBMEPUYHAS U LIECTHALATEPUYHAs CUCTEMBI CUMCIIEHUS, CBSI3b MEXKAY HUMMU.

ApudmeTrueckre orneparyy B MO3UITUOHHBIX CUCTEMaX CYUCICHUS
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Tpoanaﬂ YpaBHOBCUICHHAA CUCTEMA CUHHUCIICHUA. I[BOI/I'-IHO -ICCATHUYHAas CHCTEMA

CUHCJICHUA

2.5

Konuposanue tekcroB. Konuposka ASCII. OnnobaiitHbie koqupoBku. CTaHaapT
UNICODE. KomupoBka UTF-8. OmnpeneneHue wuHGOPMAIMOHHOTO 00BEMA

TCKCTOBBIX COO6H_[€HI/II7I

2.6

KonupoBanue nzobpaxkenuit. Onenka nHGOpManMOHHOT0 00bEMa rpaduuecKux
JaHHBIX [IPU 33JJaHHBIX pa3pelIeHuU U rI1yOuMHe KoaupoBaHus 1BeTa. L[BeroBble
monenu. KoaupoBanue 3Byka. OueHka HH(OpMalLMOHHOrO 00bEMa 3BYKOBBIX

JaHHBIX IIPH 3aIaHHbIX YaCTOTC AUCKPECTU3ALUU U PA3pAIHOCTHU KOJUPOBAHUA

2.7

Anrebpa noruku. IloHsatue BbIcKa3biBaHUA. Bpicka3zbiBaTenbHblE (OPMBI
(npenukaTsl). KBaHTOPHI CylI€CTBOBAaHUS U BCEOOIIHOCTH.

Jlornueckue onepauuu. Tabmunbsl ucTHHHOCTU. Jlornyeckue BbIpa)KEHUS.
Jlornueckue Toxaectsa. Jlornueckne onepanuu 1 ornepanuy HajJ MHOXECTBAMH.
3akoHbl anredOpbl JIOTMKU. OKBHUBAJCHTHBIE MPEOOpa3oBaHUS JIOTHUECKUX
BbIpayKEHUU. JIornyeckue ypaBHEHUS U CUCTEMBl YPaBHEHUM.

Jlornyeckne (QyHKIUU. 3aBUCHMOCTh KOJMYECTBA BO3MOMKHBIX JIOTHYECKHX
(GYHKIUI OT KOJTMYECTBA apr'yMEHTOB.

Kanonunueckue (popMbl JIOTHUECKUX BBIPAKEHUN

2.8

COBepIHeHHI)IG JU3BIOHKTUBHBIC  KOHBIOHKTHBHBIC  HOPMAJBHBIC (bOpMI)I,

AJITOPUTMBI UX ITOCTPOCHUA I10 Ta6n1/1ue HNCTHMHHOCTH

2.9

Jlornueckue 5SJIEMEHTHI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
MHoropa3psaanbiii cymmarop. [locTpoeHue cxem Ha JOrMYECKHX 3JIEMEHTax Mo
3aJaHHOMY JIOTUYECKOMY BBIPKEHUIO. 3aMUCh JIOTUYECKOTO BBIPAXKEHHS T10

JIOTHYECKOHN cxeme

2.10

Monemm u MopenupoBaHue. llenn MopenupoBaHus. ANEKBaTHOCTb MOJEIH
MOZEIPyeMOMY 00BEKTY UM Iporeccy. Gopmaiu3anus NpUKIAAHbIX 3a1a4.
[IpencraBieHue pe3ynbTaTOB MOJCIUPOBAHUS B BUC, YAOOHOM JIJIsi BOCIIPUSTHS

yenoBekoM. [ paduueckoe nmpeacraBieHne JaHHBIX (CXEMbl, TAOIHIIBI, TpaduKH).
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[IpencraBienre 1EIbIX YUCET B MNaMATH KoMibloTepa. OrpaHM4eHHOCTh
JMana3oHa 4Yuced MpU OrpaHUYEHUM KojuyecTBa pa3psaoB. l[lepenonHenue
paspsiaHOi ceTku. be33HaKkoBbIe U 3HAKOBBIC JaHHBIC. 3HAKOBBINA OUT. [|BOMYHBIHA

)IOHOHHI/ITCHBHl)Iﬁ KOJ OTpUIATCIIbHBIX YUCCII.




[loOurtoBsie normueckue onepauuu. Jlornyeckuii, apupmerndeckui u
nukimdeckud  cauru. llIudpoBaHue ¢ TOMOIIBIO MOOHUTOBOM  OIEpaLUH

«uckioyaroniee MJIN»»
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[IpencraBneHye BEIECTBEHHBIX YUCEN B MAMATU KOMIIBIOTEPA. 3HAYallasl 4acTb
U TMOpANOK uucna. J[uama3oH 3HauyeHUM BellecTBEHHBIX uyucesl. [Ipoliemsl
XpaHEHMsI BEIIECTBEHHBIX YMCEN, CBS3aHHBIE C OrPAaHWYEHUEM KOJIMYECTBA
pa3psnoB. BelonHeHWe onepanuii ¢ BEHNIECTBEHHBIMU YHUCJIAMM, HAKOMJIEHHE

OIIHOOK IpH BBIYUCIICHUAX

2.13

I'padpl. OcHoBHble TOHATUA. Bunel rpados. Omnucanue rpagoB C MOMOIIBIO
MaTpULl CMEKHOCTH, BECOBBIX MAaTpHL, CIUCKOB CMEXKHOCTH. Pemienue
QITOPUTMHUYECKUX 3aJay, CBS3aHHBIX C aHaimu3oM TIpadoB (MOCTpoeHHE
ONTHMAJBHOIO MYTH MEXIy BepIIMHaMH TIpada, oIpenereHue KOoJMYecTBa

Pa3IMIHbIX HyTeﬁ MCXKAY BCpIIMHAMHW OPHCHTUPOBAHHOI'O AIUKIMYCCKOI'O

rpada)

2.14

HepeBbsi. bunapunoe gepeBo. [epeBbst moucka. Crnocobbl o6xoma aepesa.
[IpencraBnenrne apudMETHYECKUX BBIPAKCHUM B BUJE JiepeBa. Mcronb3oBaHue

rpadoB U IepeBHEB MPU ONMUCAHUU OOHEKTOB U IIPOLIECCOB OKPYKAIOIIEro MUpPa

2.15

JluckpeTHbIe UTPHI IBYX UTPOKOB C mojHou nHpopmanuei. [loctpoenue nepesa
nepebopa BapHaHTOB, ONMCAHWE CTpaTerdu Wrpsl B TabmuMuHOM (opme.

BpmMrpeiniHeie ¥ MPOUTPHILIHBIE TO3ULUH. BBIMTPBILIHBIE CTpAaTEruu

2.16

CpencTtBa  HMCKYCCTBEHHOrO  HMHTeUIeKTa. MpaeHTudukamuss ©  MOUCK
n300pakeHni, pacro3HaBaHue JUI. Vcrnonab3oBaHUE METOIOB MCKYCCTBEHHOTO
MHTEJUIeKTa B 00y4aromux cucremax. Mcnonb3oBaHne METO/I0B MCKYCCTBEHHOTO

WHTEJUIEKTa B poboTtoTexHuke. UHTepHET Bemieil. HelipoHnHbie ceTu

ANTOpPUTMBI U IPOrpaMMHUPOBAHUE

3.1

dopmanuzanus NOHATHA anroputMa. MammHa TeropuHra Kak yHuBepcajbHas

MOJ1€JIb BEIYMCIICHUN

3.2

O1neHKa CJI0KHOCTH BBIUMCICHUN. Bpemss paboTel M 00BEM HMCHOIB3yeMOM
naMaTd, UX 3aBUCUMOCTb OT pa3Mepa HUCXOAHbIX JaHHbIX. OIlleHka
ACUMIITOTUYECKOW CJIOKHOCTU aJTOPUTMOB. AJTOPUTMBI OJIMHOMHUAJIBHON
cinoxHocTH. IlepebopHbie anmroputmbl. [lpumepsl pa3mUYHBIX AJITOPUTMOB

peUICHUsA 0I[HOI71 3aa4, KOTOPbIC UMCIOT PA3JIMUYHYIO CIIOKHOCTDH

3.3

OmnpeneneHrne BO3MOXKHBIX pPE3yIbTaTOB pabOThl MPOCTEHIINX alTOPUTMOB
YIOPaBJICHUSI MCHOJHUTENSIMA U BBIUHUCIUTEIBHBIX alropuTMoB. OmnpeneneHue

MCXOJHBIX JAHHBIX, TPU KOTOPBIX AITOPUTM MOXKET 1aTh TpeOyeMblid pe3yiabTaT

3.4

AJ'IFOpI/ITMI)I O6pa6OTKI/I HaTypaJIbHbIX YHCCJI, 3alIMCAHHBIX B IMO3MIUMOHHBIX

CHCTEMaX CYMCICHHUS: pa30MeHHe 3amuch 4YHuCla Ha OTAeNbHBIe LUPHI,




HAXOXJECHUE CYMMBI H TPOW3BENCHUS IUQPP, HAXOKICHHE MaKCHUMaIbHOU
(MUHUMATLHOM ) T PHI.

[IpencraBieHue uucia B BHIE Ha0Opa MPOCTBIX COMHOXHTEICH. AJrOpPUTM
OBICTPOrO BO3BE/ICHUS B CTENEHb. [[OMCK MPOCTHIX YKHCEN B 3a/IaHHOM JIHAIa30He

C TMOMOIIIBIO AJITOPUTMA «PelIeTo DpaTocheHar

3.5

MHoropa3psiHble Lielble Y1 Cla, 3a0a4i JIMHHONW apu(pMEeTUKI

3.6

SI3pik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumbl qaHHBIX:
LEIIOYUCIICHHBIEC, BEIIECTBCHHbIE, CHMBOJIbHBIE, JIOTHUYeCKHe. BeTBieHus.
Cnoxuelie ycnoBus. L{ukisl ¢ ycnmoBueMm. L{ukiibl mo mepeMeHHOM.

OO6paboTka JaHHBIX, XpaHALMXcs B ¢ailnax. TekcToBble U TBOMYHBIE (ailibl.
daiinoBbie nepeMeHHbie ((daiioBeie ykaszarenu). Utenue u3 (aiina. 3amnuch B
(aii.

Pazbuenne 3agaun Ha noazanaun. [logmporpammel (pouenypsl U GYHKIINUN).

Hcnonp3oBanue cTaHJapTHOM OMOIMOTEKH SI3bIKA POrPaMMUPOBaHUS

3.7

Pekypcus. PexkypcuBHble mpouenypsl u ¢yHknuu. Mcnonp3oBaHue creka s

OpraHU3alMHU PEKYPCUBHBIX BBI30BOB

3.8

Yucnennole MeToApl. TouHoe U NpUOMMKEHHOE pelieHus 3anadu. YuciieHHoe
pellieHne ypaBHEHUH C IMOMOIIbI0 noadopa mapamerpa. UMcieHHbIE METOJbI
pelleHnsT ypaBHEHUH: MeTolx Tmepedopa, MeTOA MOJOBUHHOTO JIEJICHHUS.
[Tpubmm>x€HHOE BBHIYKCIICHUE JJIUH KPUBBIX. BhrumcieHue miomaneil Guryp c
IIOMOIIIBIO YHCJIEHHBIX METOAOB (METOJ MNPSMOYIOJbHUKOB, METOJ Tpaneuui).
[louck Makcumyma (MUHUMYMa) (QYHKIMM OJHOM TIEPEMEHHOW METOJOM

ITOJIOBUHHOI'O ACJICHUA

3.9

OO6paboTka  CHMBOJNBHBIX  JIaHHBIX.  BcTpoeHHble  QyHKIMM  sA3BIKa
IPOrpaMMMPOBaHUs AJ11 00pabOTKU CUMBOJIBHBIX CTPOK. AJTOPUTMBI 00pabOTKH
CHUMBOJIBHBIX CTPOK: IOJCUET KOJMYECTBA IOSBJICHUH CHMBOJA B CTPOKE,
pa30MeHHe CTPOKM Ha CJOBa IO IMPOOEIbHBIM CHUMBOJAM, IOMCK IOJCTPOKH
BHYTPH [ITaHHOW CTPOKH, 3aME€Ha HAWJEHHON MOACTPOKH Ha JPYTrylH CTPOKY.
I'enepauust Bcex ciI0B B HEKOTOPOM aj(aBUTE, YIOBICTBOPSIOIIUX 3aJaHHBIM

orpannyeHusiM. [Ipeo6pa3oBanue yucia B CUMBOJIBHYIO CTPOKY U 00paTHO

3.10

MaccuBel M IIOCHEAOBATEIBLHOCTH  4YHCEN. BplumcieHne  0000MEHHBIX
XapaKTEePUCTUK SJIEMEHTOB MacCHBa WM YHCJIOBOW TOCIEI0BATEIHbHOCTH
(CyMMBI, TpOW3BENCHUSA, CPEAHEr0 apuPMETHUYECKOro, MHUHUMAIBHOTO H
MaKCUMaJIbHOT'O  JJIEMEHTOB, KOJIMYECTBA DJIEMEHTOB, YIOBJIETBOPSIOIINX
3aIaHHOMY YCJIOBHIO). JIMHEWHBI MOMCK 3aJaHHOTO 3HAYEHUS B MAaCCHUBE.
AnTOpUTMBI PabOTBI C 3JIEMEHTAMH MacCHBa C OJHOKPATHBIM ITPOCMOTPOM

MacCCHBa. COpTI/IpOBKa OJHOMCPHOI'O MacCCHBa. HpOCTbIe MCTOAbI COPTUPOBKHU




(Meron my3bIpbka, MeETOJ BbIOOpa, copTHpoBKa BcraBkamu). CopTHpoBKa
cimusiHueM. beictpast coptupoBka MaccuBa (anmroput™m QuickSort). JIBomunbIi

IIOHUCK B OTCOPTUPOBAHHOM MAaCCHUBE

3.11

JIBymMepHbIE MacCuUBbl (MaTpHIlbl). AJNTOpUTMBI 00pabOTKH  JABYMEPHBIX
MacCHUBOB: 3allOJHCHHE [JBYMEPHOIO YMCIOBOIO MAacCHBa [0 3aJaHHBIM
IpaBUJiaM, MOUCK 3JIEMEHTa B JIBYMEPHOM MAacCHBE, BBIYMCIEHHE MaKCUMyMa
(MMHMMYMa) ¥ CyMMBI 3JIEMEHTOB JIBYMEPHOTO MacCHUBa, IEPECTaHOBKA CTPOK U

CTOJIOLIOB IBYMEPHOI'0 MaccuBa

3.12

CnoBapu  (acconuaTHBHBIE  MAacCHUBBI,  OTOOpaxeHHs).  XOHI-TaOJHIIBL.

HOCTpOCHI/Ie aﬂ(l)aBI/ITHO-LIaCTOTHOFO CJIOBapAa Jid 3aJaHHOI'O TCKCTa

3.13

Crexu. AHamm3 MpaBWIBHOCTH CKOOOYHOrO BbIpakeHUs. Bpluncienue
apu(MeTH4ecKoro BbIpaKEHUs, 3alIMCAaHHOTO B OCT(PUKCHOH (opMme.

Ouepenu. Mcnonb3oBanne odepenu A1 BDEMEHHOIO XPaHEHUS TaHHBIX

3.14

Anroputmbel Ha Trpadax. IlocTpoeHne MUHUMAIBHOIO OCTOBHOI'O J€peBa
B3BCIHICHHOI'O CBA3HOI'O HCOPHUCHTUPOBAHHOI'O rpa(ba. KommuecTBo Pa3IMIHBIX
MyTel MKy BEPIIMHAMH OPHUEHTHPOBAHHOTO AlIMKIMYECKOTo rpada. Anroputm

JeikeTpsl

3.15

HepeBbs. Peanuzanusi aepeBa ¢ MOMOINIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUHBIE
(bunapubie) nepeBbsi. [locTpoeHue aepeBa IJsi 3aJJaHHOTO apHUPMETHIECKOTrO
BbIpakeHUs. PekypcruBHbBIE anropuTMbI 00X011a aepeBa. Mcnonb3oBaHue cTeka u

ouepenu st 00xo1a aepesa

3.16

JlnHaMHu4YecKkoe IporpaMMUpPOBAaHUE KaK METOJ PEIICHMs 3a1a4 ¢ COXPaHCHHEM
IPOMEKYTOUHBIX PE3yJIbTATOB. 3aJ1a4M, PelIaeMble C IOMOIIbIO JUHAMHUYECKOTO
IPOrpaMMHPOBAHMS: BBIYHCICHUE PEKYPCUBHBIX (DYHKIUH, MOICYET KOTMUECTBA

BApHUAHTOB, 3a/1a4X OINITUMH3ALIUN

3.17

[lonsitue 00 00BEKTHO-OPHEHTUPOBAHHOM MpOrpaMMHUpoBaHuu. OOBEKTH U
kjaccol. CBolicTBa U MeTO/IbI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAJIN3.
Pa3zpaborka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO IOAXOAA.

WNukancynsanus, HacneaoBaHue, MOIUMoppusm

NudopmaimonHpie TEXHOIOTUN
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Anamu3 pgaHHbIX. OCHOBHBIE 3aJaud aHaJIW3a JaHHBIX: I[POTHO3UPOBAHUE,
KJIaccuuKanus, KiacTepuszanus, aHanu3 oTkiIoHeHui. [lociemoBarenbHOCTD
pelIeHtsl 3a7]a4 aHaIn3a JIaHHbIX: COOp MEPBUYHBIX JTAHHBIX, OYMCTKA U OI[CHKa
KayecTBa JMJAaHHBIX, BBHIOOP W (WIM) MOCTpOCHHE MOJEeNH, mpeodpa3zoBaHue
JAHHBIX, BU3yalHM3allus AaHHBIX, UHTepIpeTanus pe3ysbTaTtoB. [IporpammHble
cpenctBa U HMHTepHeT-cepBUCH Mjisi 00OpabOOTKM W TMPEACTaBICHUS JaHHBIX.

bonbime nanueie. MammnaHOe 00y4ueHNE




4.2

AHanu3 JaHHBIX C TOMOILBIO 3JIEKTPOHHBIX TaOnuu. BeuncieHue cyMmsl,
cpeaHero  apudMeTH4ecKoro, HauOOINbIIero (HaWMMEHBIIEro)  3HAYEHUs
nuana3oHa. Beraucnenne Kod(QQHUIMEHTa KOPPENSIUU JABYX pPSI0B JaHHBIX.
[TocTpoenue cTonOUYaTHIX, JIMHEHYATBHIX W KPYroBbIX nuarpamm. IloctpoeHue
rpadukoB ¢pynkuuil. [lonbop nmuHUM TpeHaa, peleHne 3a1ad Ipor HO3UPOBAHMSL.

Pemenne 3aaa4 ONITUMHU3AIIMU C TOMOIIBIO SJICKTPOHHBIX Ta6J'II/III

4.3

Juckpernzauuss OpU  MaTEMaTHYECKOM  MOJCIHMPOBAHMM  HENPEPBIBHBIX
nporeccoB. MonenupoBanue JBWXKEHHUA. MojaenupoBaHue OHOJOrHYeCcKUX
cucteM. MaTemaTuyeckue MOJEIM B OKOHOMHKE. BblunciIuTeNnbHbIE
JKCHEpPUMEHTHl ¢ MozensiMu. OOpaboTka pe3ynbTaToOB JIKCHEpUMeEHTa. Mertoa
HaUMEHbIINX KBaJapaToB. OIlLlEHKa YHCIOBBIX IapaMETPOB MOAEIUPYEMBIX
00BEKTOB U IpoleccoB. BoccTaHoBieHHE 3aBUCHUMOCTEH 10 pe3yJbTaTam

IKCIEPUMEHTA

4.4

BepositHOCTHBIE MO . Mertonbl Momnte-Kapio. NmuTanuonHoe

MojenupoBanue. CrcTeMbl MacCOBOr0 0OCITyKUBAHUS

4.5

TabnuuHbIe (pensSIMoHHbIC) 0a3bl JaHHBIX. TabauIa — npeacTaBicHUE CBEACHHUI
00 omHOTHUMHBIX 0oOBekTax. Iloime, 3amuch. Kmrou tabmuuel. Paborta ¢ rorosoii
6a3oif naHHBIX. 3anoiaHeHue 0a3bl JaHHBIX. [lonck, copTUpoBKa M QUIBTpAIHs
JNaHHBIX. 3ampockl Ha BHIOOPKY JaHHBIX. 3ampockl C  IapaMeTpami.
Brraucnsemsbie mosist B 3ammpocax.

MHorotabimyable 0a3bl JaHHBIX. THIBI CBsA3EH Mexay TaOnuiamu. BHenrHwit

kro4. [{enoctHOCTE 6a3bl JaHHBIX. 3aMPOCHI K MHOTOTAOIMYHBIM 0a3aM JaHHBIX

4.6

TexctoBblii mpoueccop. CpencrtBa mIOMCKa M aBTO3aMEHbI B TEKCTOBOM
npoueccope. CTpyKTypUpOBaHHbIE TEKCTOBbIE TOKYMEHThI. CHOCKH, OIJIaBJICHHE.
[IpaBuna nuTHpOBaHMS MCTOYHUKOB U odopmiieHus Oubianorpaduyeckux

CCBIJIOK




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

1). Undopmaruka. 10 kimacc : 6a30BbIi 1 yTyONEHHBIN YPOBHH ;| YICOHHK : B
2 gactax / K. IO. Ionskos, E.A. Epemun. — 4-e u3z., crep. — M. :

[Ipocsemenue, 2022.

METOANYECKHUE MATEPHUAJIBI 1JISA YYUTEJISA

1). Uudopmaruka. YMK st crapmieit mkossl : 10-11 kinacebl. YrnyOnéHHbIN
ypoBeHb. MeToandeckoe mocooue 1 yauTens / ABTop-coctaButens: M.H.
boponun. — 9. uzn. — M. : BUHOM. JlaGoparopus 3Hanuii, 2019. — 197 c. :

HJI.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

1). Matepuansl u3 6ubdauoreku [HOK

2). Pecypcel minargopmbl Akiace

3). Marepuansl Poccuiickoi 31eKTpOHHOM ILKOJIBI

4). Marepuaisl caiitta @UITA
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