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IHOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma no undopmatuke (yrayOaEéHHbIN YypOBEHb) HA YPOBHE CPEIHETO
oOmero oOpa3oBaHMsl pa3pabOoTaHa Ha OCHOBE TpeOOBaHUN K pe3yJibTaTaM
OCBOGHHUS OCHOBHOW  00pa3oBaTeNbHON  MPOrpaMMbl  CPEAHEro  OOIIero
oOpazoBanus, npeactaBieHHbIx B @I'OC COO, a taxxke (enepanbHOil pabouei
IPOrpaMMbl BOCIIUTAHUS.

[Iporpamma 1o uH(OpMaTUKe MAA€T TPENCTABICHHE O MeNAx, oOIen
cTpaTternu OOy4YeHHUs, BOCHHTAHHUA ¥ PA3BUTHUS OOYYAIOIIUXCS CpEICTBaMU
yueOHoro npeamera «MHdopmaTuka» Ha yriayOJa€HHOM ypOBHE, YCTaHABIIMBAET
00s13aTebHOE IpEeIMETHOE CoJepKaHue, nperycMaTpuBaeT ero
CTPYKTYPUPOBAaHHE T10 pa3jieliaM U TeMaM Kypca, ONpeJessieT paciupeiesieHue ero
no kjaccam (Tojam u3yyeHusi), Aa€T MpUMEpPHOE pachpeieiieHue yueOHbIX 4acoB
Mo TEMAaTHYeCKUM pasfenaM Kypca H peKoMeHAyeMyr (IpHUMEpHYIO)
MOCJICIOBATEIPHOCTh ~ MX  HW3YYEHUS C  Y4€TOM  MEXNPEIMETHBIX U
BHYTPHUIPEIMETHBIX  CBs3€H, JIOTUKM yd4eOHOTO TMporecca, BO3PACTHBIX
0COOCHHOCTEH 00yJaIOIIUXCS.

[Iporpamma o uHpopmaTHKe ONpeaessieT KOJINYECTBEHHbBIE U KaueCTBEHHbIE
XapaKTePUCTHKHN Yy4eOHOTO MaTepHala s KaXJI0To roja u3yuyeHus, B TOM YHUCIIe
Ui COAEPKATENbHOTO HAMOJHEHHsI Pa3HOrO BHJA KOHTPOJIS (MPOMEXYyTOYHOU
aTTecTaluu oOyuarommxcs, BCEPOCCUNCKUX MPOBEPOYHBIX paoor,
rocyJapCcTBeHHOM UTOroBoil arrecranuu). [IporpamMmma no nndopmaTuke sBIsETCA
OCHOBOW JJIi COCTAaBJIICHHUS AaBTOPCKUX YUYEOHBIX TIpOrpaMM U Y4YEOHHKOB,
MOYPOYHOTO TUTAHUPOBAHUS Kypca YUUTEIEM.

NudopmaTtuka B cpemaeM oO1ieM 00pa3oBaHUN OTPAKACT:

CYIIHOCTh HWH(POPMATUKH KaK HAyYHOH JUCHUILIMHBI, HW3ydaromien
3aKOHOMEPHOCTH MPOTEKAHUS M BO3MOKHOCTH aBTOMATH3AIIMU HH(POPMAITMOHHBIX
MPOIIECCOB B Pa3IUYHBIX CUCTEMAX;

OCHOBHbIE  O0JIACTM ~ NPUMEHEHUS  HUHPOPMATUKH, TPEXKIE  BCETO
nH(GOPMaIMOHHBIE TEXHOJIOTHH, YIIPABJICHNE U COLMATBbHYIO chepy;

MEXIUCITUIUTMHAPHBIA ~ XapakTep WHPOPMATUKH W WHOOPMAIMOHHOU
JESITeTbHOCTH.

Kypc undopmaruku nust ypoBHs cpefHero o0mero oopa3oBaHus SBISETCS
3aBEPIIAIOIIUM HTAllOM HEMPEPHIBHONW TOJTOTOBKM OOYyYaromuUXcsi B 00JacTH
UHGOPMATUKA U MHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, OMHpaeTcs
Ha coJiepKaHue Kypca MHPOPMATUKU YPOBHSI OCHOBHOI'O OOIIero oOpa3oBaHUs U
OMBIT  TIOCTOSHHOTO  TPHUMEHEHUs  WHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHUECKOE OCMBICIECHUE, WHTEPIpETalni0 U 00001IeHne
ATOTO OIBITA.



Pesynbrarel yriayOia€HHOrO ypoOBHS HM3y4eHHs] Y4YeOHOro mpeaMmera
«Madpopmarukay OPHUEHTHPOBAHBI HAa TMOJY4YEHHE KOMIIETEHTHOCTEH st
nocieaywmniei MmpodecCUOHATIBHOM  JICSITEIBHOCTH KAk B paMKax JaHHOU
MpeaMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0nacTsax. OHU BKITIOUAIOT B ce0si:

OBJIAJICHUE KJIOYEBBIMU MOHATHSIMH W 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOMTCSI JlaHHasi IpeaMeTHas 00JacTb, pacrno3HaBaHUE COOTBETCTBYIOLIUX WM
NPU3HAKOB M B3aMMOCBSI3€H, CIIOCOOHOCTh IEMOHCTPUPOBATH PA3TUYHBIC TOIXOIbI
K U3YUYCHUIO SIBJICHUH, XapaKTepPHBIX JJI U3y4yaeMOM IpeIMETHON 00J1acTH;

YMEHUE peulaTb THUIIOBbIE NPAKTUYECKHE M TEOPETUYECKHE 3aJayH,
XapakTEepHbIE JUISI MCIOJIb30BAHUS METONOB M HWHCTPYMEHTapUs JTaHHOU
npeaMEeTHON 00J1acTH;

HaJIM4Me MPEACTaBICHUI O JaHHOW MpEeAMETHOM 00JIacTH Kak LEIOCTHON
TeOpuu (COBOKYIMHOCTH TEOpPHUH), OCHOBHBIX CBS3SIX CO CMEXKHBIMH OOJACTAMHU
3HAHUMU.

B pamkax yriayO0iaéHHOro ypoBHSI M3y4eHHs] MHPOPMATHUKH OOECIIEUMBACTCS
LeJIeHANPABICHHAs] TOJATOTOBKAa 00yYaromuXxcsl K MPOAOHKEHUI0 00pa30BaHUs B
opraHu3anusx NpopecCHOHATBPHOTO  O0pa3oBaHUsS IO  CIEIHAIBLHOCTSM,
HEIOCPEACTBEHHO CBSI3aHHBIM C LHU(POBBIMH TEXHOJOTHSIMH, TaKHUM Kak
nporpaMMHasi MHXKEHepHsi, HHPOpMalMOHHAs 0e30MacHOCTh, MH(GOPMAIIMOHHbBIE
CUCTEMBbl M TEXHOJOTWU, MOOWIbHBIE CHCTEMbl U CETH, OOJIbIINE [aHHbIE WU
MalIMHHOE O0Oy4Y€HWE, MPOMBIIIJICHHBI WHTEPHET BEIIeH, HCKYCCTBEHHbBIN
MHTEIJICKT, TEXHOJOTuU OeClpOBOAHON CBSI3M, POOOTOTEXHUKA, KBAHTOBBIC
TE€XHOJIOTHMH, CHCTEMBI PACIPEIACIEHHOIO peecTpa, TEXHOJIOTMH BUPTYaJIbHOU H
JOTIOJTHEHHOU peabHOCTEM.

OcHoBHass 1enb wu3ydeHud ydeOHoro mnpenmera «MHdpopmaruka» Ha
yrioyONEHHOM  ypOBHE cpeaHero oOmero oOpa3oBaHHs — OOeCIeYCHHE
JabHEHIIeT0 pa3BUTHA WH(OPMALMOHHBIX KOMIIETEHUUH OOYydarolerocs, ero
TOTOBHOCTH K JKU3HHU B YCJIOBHSIX pa3BHBAIOLIErocs WH(OOpPMAIMOHHOTO 00IecTBa
M BO3pACTalollei KOHKYPEHIIMM Ha pbIHKE TpyAa. B CBS3M C 3TUM H3ydeHHE
uHpopmatuku B 10—11 kmaccax JOIKHO 00ECTIEUHTD:

c()OPMHUPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOI'O HAa MOHUMAHHWM POJIU
uHbOpMaTUKHU, WHPOPMAIIMOHHBIX U KOMMYHHMKAI[MOHHBIX TEXHOJOTMHA B
COBPEMEHHOM OOIIIECTBE;

c(hOpPMHUPOBAHHOCTH OCHOB JIOTUYECKOTO M aJTOPUTMUYECKOTO MBIIUICHHUS;

c(OpMHUPOBAHHOCTh YMEHUW paszinyaTh (aKkThl U OLIEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJbI, BHUJIETb HMX CBSA3b C KPUTEPUSIMHU OIICHUBAHUS U CBS3b
KPUTEPHUEB C ONPENEIEHHON CUCTEMOM LIEHHOCTEN, POBEPATH HA JOCTOBEPHOCTDH U
00001maTh nHpOpMaIHIo;



c(hOpMUPOBAHHOCTh  MPEJCTABICHUNH O  BIUSHUM  HHGOPMAIMOHHBIX
TEXHOJIOTM Ha HU3Hb YEJOBEKa B OOIIECTBE, IMOHMMAaHHUE COLUAIBHOIO,
SKOHOMHUYECKOT0, MOJUTUYECKOIO, KYJIbTYPHOIO, FOPUAUYECKOTO, MPHUPOIHOTO,
HPrOHOMHUYECKOT0,  MEIULUUHCKOIO M (PU3HOJOTMYECKOrO0  KOHTEKCTOB
MH(OPMAIIMOHHBIX TEXHOJIOTH;

NPUHITUE MPABOBBIX U 3TUYECKHUX ACTIEKTOB MH(POPMAIIMOHHBIX TEXHOJIOTHUH,
OCO3HAaHHE OTBETCTBEHHOCTH JIFOJIEH, BOBIECYEHHBIX B CO3JaHUE U UCIIOJIb30BaHUE
MH(OPMAIIMOHHBIX CUCTEM, PACIIPOCTPAHEHUE HH(OPMALUY;

CO37laHUE YCJIIOBHM JJII PAa3BUTHUS HABBIKOB Y4eOHOM, MPOEKTHOW, HAY4YHO-
UCCJIeIOBATEILCKOM U TBOPYECKOM JESITENIbHOCTH, MOTHUBAIMM OOYy4YaroIIMUXCs K
CaMOPAa3BUTHIO.

B conepxxanun yueOHoro npeamera «MHPopMaTrka» BBIAEISIOTCS YETHIPE
TeMaTUYECKHUX pa3Jiena.

Paznen «llu¢gpoBasi rpaMOTHOCTBY» TMOCBALIEH BOIPOCAM YCTPOWCTBA
KOMIIBIOTEPOB W JIPDYTUX DJIEMEHTOB IU(POBOTO  OKPYXKEHUS, BKIOUas
KOMITbIOTEPHBIE CETHU, UCIIOJIb30BAHUIO CPEACTB ONEPALMOHHON CUCTEMBI, padoTe B
cetn UHTepHET ¥ WCMONB30BAHUIO WHTEPHET-CEPBUCOB, HH(POPMAIIMOHHOM
0€30MacHOCTH.

Paznen «Teopernueckue oCHOBbI HHGPOPMATHKH» BKJIOYaeT B ceOs
MOHATUMHBIN anmapaT HWHGOPMATUKH, BOIPOCHl KOAUPOBAHUS HHOOpMAIINH,
u3MepeHus UH(OPMaIMOHHOTO 00bEMA JAaHHBIX, OCHOBBI aiIreOphl JOTUKU H
KOMITBIOTEPHOT'O MOJEIIUPOBAHUS.

Paznen «AaropuTmMbl M NPOrpaMMHPOBAHHE)» HAMPABICH Ha pPa3BUTHE
ANITOPUTMHYECKOTO MBIIUICHUS, pa3pabOTKy alTOPUTMOB U OIEHKY UX CII0KHOCTH,
(dbopMHpOBaHUE HABBIKOB pEANM3allMU MPOrpaMM Ha S3bIKaX MPOTPaMMUPOBAHUS
BBICOKOT'O YPOBHH.

Paznen «AHpopManmoHHBIE  TEXHOJOTHM»  TOCBSAIIEH  BOIpoOcam
MpUMEHEHUsT WH(GOPMAIIMOHHBIX TEXHOJIOTHM, pPEaIM30BAaHHBIX B TMPUKIIAIHBIX
OPOrpaMMHBIX IIPOJIYKTaX U MHTEPHET-CEPBHCAX, B TOM YHUCJE B 3aJlayax aHalIu3a
JaHHBIX, MCMOJb30BAHMIO 0a3 JAHHBIX W DJIEKTPOHHBIX TaOMUIl AJI PElICHUS
MPUKIAAHBIX 33]a4.

B npuBenénHoMm nanee coaepxkaHuu ydeOHoro mpenmera «MHdopmaTuka»
KYPCUBOM  BBIJICJICHBl  JIOTIOJHUTEIbHBIE TEMBI, KOTOpbIE HE BXOJAT B
00s3aTENBHYIO TTpOrpaMmMy OOyUEHHS, HO MOTYT OBITh TIPEJIOKEHBI JJISl U3YUYEHUS
OTJIeJIbHBIM MOTUBHPOBAHHBIM U CIIOCOOHBIM 00YYaOIIUMCS.

VYriyOn€éHHbI  ypOBEHb U3Y4YEHUSI HMHMOPMATUKH DPEKOMEHAYETCA s
TEXHOJIOTUYECKOr0  MpPOQuUiIsl, OPUEHTUPOBAHHOIO HAa  HHXEHEPHYID H
nHOOPMAITMOHHYIO Chephl NeATETBPHOCTH. YTIIyONEHHBIA YpPOBEHb H3yUCHHUS
nH()OpPMATUKU 0OECTICUMBAET: TOJITOTOBKY O0YUYaOIIUXCs, OPUEHTUPOBAHHBIX Ha



CIEIUAIBHOCTH B 00JacTh WHGOPMALIMOHHBIX TEXHOJOTUA UM HWHXKCHEPHBIC
CIEUAIBHOCTH, y4YacTH€ B TPOCKTHOM U MCCIEAOBATEILCKOU JEATEIIbHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAIpPaBICHUSMUA OTpaci HUH(POPMAIMOHHO-
KOMMYHUKAITMOHHBIX TEXHOJIOTUH, MOATOTOBKY K yUaCTHIO B OJMMITHAaX U cAade
EauHoro rocyiapcTBEHHOTO K3aMeHa o HHPOpPMaTHKeE.

[TocnenoBareabHOCTh M3Y4YEHHUSI TEM B Mpeleiax OJIHOTO rojaa oOydeHHs
MOXET OBITh M3MEHEHAa MO YCMOTPEHHUIO YUYWTENs IpHU TOJATOTOBKE pabdboueit
MIPOTrpaMMBbl U MMOYPOUYHOTO IJIAHUPOBAHMUS.

OO61iee 4Kciio YacoB, PEKOMEHIOBAHHBIX I U3yYeHUS] UHPOPMATUKH — 272
gaca: B 10 kmacce — 136 yacoB (4 gaca B Heneno), B 11 kiacce — 136 yacos (4 gaca
B HECIIO).



COJEPKXAHUE OBYYEHUA
10 KJTACC

n¢dposasi rpamoTHOCTH

TpeGoBanus TexHUKM ©O€30MaCHOCTM M TUTHMEHBI TIpu  paboTe C
KOMITBIOTEpAMU U JPYTUMHU KOMITIOHEHTaMU IIU(POBOTO OKPYKEHUSI.

[TpuHnMIBl PaOOTHI KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. APXUTEKTypa
¢bon Heiimana. ABTOMATHYECKOE BBIINOJHEHUE IPOTPAMMBI  IIPOIIECCOPOM.
OnepaTtuBHasi, TMOCTOSIHHAsT W JoJroBpeMeHHass mnamMarb. OOMEH JaHHBIMU C
noMo1Iblo KH. KoHTposiepsl BHEIIHUX YCTPOUCTB. [IpsiMoit JOCTYIT K TaMSITH.

OcCHOBHBIE TeHICHIUN pa3BUTHSA KOMIIBIOTEPHBIX ~ TEXHOJIOTHIA.
[TapannensHbie BbIUKCIIEHUS. MHoronpoueccopHbie CHUCTEMBI.
Cynepkomnbrotepbl. PacnpenenéHabie BBIYUCIUTEIBHBIE CUCTEMBI M 00paboTKa
OonpmMX JaHHBIX. MoOwibHBIE IMGPOBBIE YCTPOMCTBA M HUX pOJIb B
KOMMYHHKAIUSX. BcTrpoennbie KOMITBIOTEPHI. MUKPOKOHTPOJIIIEPHI.
PoGoTusnpoBaHHbIe MPOU3BOJCTBA.

[IporpammHoOe obecrieueHre KOMIBIOTEPOB U KOMIBIOTEPHBIX CUCTEM. BubI
MporpaMMHOT0 obecriedeHuss U ux HazHaueHue. OCOOEHHOCTH MPOrPAMMHOIO
oOecrieueHnsT MOOWJIBHBIX YCTpoucTB. [lapamnenpbHoe mpoOrpaMMHpOBaHUE.
CucremHoe mporpaMMmHoe obOecnieueHune. OneparioHHbIE CHUCTEMbI. Y TUJIUTHI.
HpaiiBepsl  ycTpoucTB. HWHCTAIUSIIMSA W JEUMHCTAUALMA  [POTPAMMHOTO
o0ecrneveHus.

daiinoBele cucTeMbl. [IpuHIUNBI pa3MerieHus U HUMEHOBaHUs (alIoB B
nonaroBpeMeHHoN naMatu. [Ilabnonsl A1 onucanus rpymi (aios.

[Iporpammuoe obecnieuenue. JluneH3npoBaHue MPOrpaMMHOTO OOECTICUCHUS
u 1mpoBeix pecypcoB. [IpompuerapHoe u  CBOOOJHOE TMPOTPAMMHOE
oOecrieuenne. KomMepueckoe 1 HEKOMMEPUECKOE HCIIOIB30BaHUE MTPOTPAMMHOTO
obecrieueHuss W I1U@POBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHaABIWBacMas
3aKOHOJIAaTeNbCTBOM Poccuiickoin Denepaiuy 3a HENPAaBOMEPHOE HUCTIOJIb30BAHUE
MIPOTrPaAMMHOTO OO0ecTiedeHus U ITUPPOBBIX PECYPCOB.

[IprHIUIIBI IOCTPOCHUS U aNNlapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEM.
CereBbie npotokodibl. Cetb UHTEpHET. Anpecanus B cetu MHtepHet. [IpoToKob
creka TCP/IP. CucremMa OMEHHBIX UMEH.

Paznenenue IP-cetm Ha moxacetn ¢ momompro Macok mnoaceren. CereBoe
agMuHUCTpUpoBaHue. [loydeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
IIpoBepka Hamuuusi CBA3M C y37a0M ceTth. OmnpeneneHue mapuipyTa JIBHKEHUS
NAKETOB.

Buner  pestenbHoct B ceth  MutepHer. CepBuchl  HMHTepHeTa.
['eonnopmaImoHHbIe CUCTEMBI. | '€0IOKAIIMOHHBIE CEPBUCKHI PEATLHOTO BPEMEHU



(HammpuMmep, JoKalus MOOWJIBHBIX TeIe(OHOB, OIpeJeieHue 3arpyKEeHHOCTU
aBTOMAarvcTpasnei), MHTEpHET-TOProBiis, OPOHUPOBaHUE OUIETOB U TOCTUHMUII.

['ocynapcTBeHHBIE 3JEKTPOHHBIE CEPBUCHI U yciayru. ColHMallbHBIE CETH —
opraHu3anys KOJUIEKTUBHOTO B3auMOJAEHCTBUS M oOOMeHa JaHHbIMU. CeTeBoit
ATUKET: MpaBWIa MOBEIECHUs B KuOeprnpocTtpaHcTBe. lIpobiema moamuHHOCTH
nosyueHHOU nHdopmannu. OTKpBITEIE 00pa30BaTEIbHbBIE PECYPCHI.

TexHOreHHblE W SKOHOMUYECKHE YTPO3bl, CBSI3aHHBIE C MCIOJb30BAaHUEM
MH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJorui. OOiue mpoodsieMbl 3alUThl
uHpopmaruu  u  uHDOpManMOHHOW  Oe3omacHocTH. CpeicTBa  3alUTHI
nHpOpMaIIMu B KOMIBIOTEPaX, KOMIBIOTEPHBIX CETSIX U aBTOMATHU3UPOBAHHBIX
nHDOpMAITMOHHBIX  cHucTeMax. lIpaBoBoe obecrneueHue WHOOPMAITMOHHON
0€30MacHOCTH.

IIpenorBpaimieHue HECAHKIIMOHUPOBAHHOTO ocTyna K JINYHOU
KOH(UICHIIMATBbHON MHPOpPMaLUU, XpaHAILIEHCS HA MEPCOHATBLHOM KOMIBIOTEPE,
MOOMJIBHBIX YCTpONCTBAaX. BpenoHocHOe mporpaMMHOe OOECleYeHHE U CIOCOOBI
O00psObI ¢ HUM. AHTUBHUPYCHblE Tporpammbl. OpraHuzanusi JUYHOTO apXHBa
undopmaruu. PezepBHoe konuposanue. [laponbpHas 3ammTa apxusa.

[udpoBanue nanHbix. CUMMETPUYHBIE W HECUMMETPUYHBIC ITHQPHI.
udper mpoctoit 3amensl. Iludp Lesaps. Iudp Buxenepa. Anroputm
mmdpoBanus RSA.

Teopernyeckune 0CHOBbI HHPOPMATUKHU

Nudopmarnus, nanueie u 3HaHus. MHDopmManmoHHbie MPOIECCH B MPUPO/IE,
TEXHHUKE U OOIIECTBE.

HemnpepblBHbIE M JTUCKPETHBIE BEJIMYMHBI M CcUTHaIBl. HeoO0XxoauMocTh
OUCKpeTU3aluu WHGOpMaluu, MpeAHa3HAYECHHOW /Ui XpaHEHHUs, Nepelayud u
00pabOTKH B IUPPOBBIX CUCTEMAX.

JIBouyHoe KoAupoBaHHWE. PaBHOMEpHbIE U  HEPaBHOMEPHBIE  KOBI.
JlexoupoBaHue COOOIICHUH, 3alMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
VYcnosue @ano. IlocTtpoeHne OAHO3HAYHO NOEKOAUPYEMBIX KOAOB C IMOMOUIBIO
nepeBa. EnuHULIBI M3MEpeHHs KonuecTBa HHpopMauu. AaBUTHBIA MOIX0] K
OLICHKE KOJIMYECTBa MH(POPMALIUH.

Cucrembl cuucinenus. Pa3BépHyTas 3amuch LENIbIX U JPOOHBIX YHCEN B
MO3UIIMOHHON cucTteMe cuuciaeHus. CBOHCTBa MO3UIMOHHOW 3alUCU 4YHCHA:
KOJIMYECTBO (P B 3alKCH, MPU3HAK JIETUMOCTH YKCIIa HA OCHOBAHHE CHUCTEMBI
CUMCJIEHUS. AJITCOPUTM IE€PEBO/JIA LIEJIOr0 YUCiIa U3 P-UYHOM CUCTEMBI CUMCIICHUS B
JECATUYHYI0. AJTOPUTM MepeBoJa KOHEYHOW P-uyHOW ApoOM B JECATUUHYIO.
AJITOpUTM TIepeBOJa WLEJIIOr0 YuCia U3 ACCATUYHOM CHCTEMbI CUMCIEHHUS B P-
nuynyro. IlepeBoxg KkoHeuHOUW necsaTuyHOM ApoO6u B P-munyro. JIBomunas,
BOCBMEpPHUYHAS U IIECTHAAUATEPUYHAsI CUCTEMbl CUHMCIICHHS, CBSI3b MEK]Y HUMH.



ApudmeTnyeckue ornepanuy B MO3UIIMOHHBIX CUCTEMaX CYHUCIICHUs. TpouuHas
YPaBHOBEIICHHAsA CUCTEMA CUMCIIECHUS. JIBONYHO-IECITUYHAS] CUCTEMA CUMCIICHUSL.
KomumpoBanue TtexctoB. KomupoBka ASCII. OmgHOOalTHBIE KOTUPOBKH.
Cranpapr UNICODE. Komupoka UTF-8. Ompenenenve HHGOPMAIMOHHOTO
00BEMa TEKCTOBBIX COOOIIIEHUN.

KomupoBanne  u3zoOpaxkenuid. Ouenka uHOpMAUMOHHOrO  00BEMA
rpauyecKuX JaHHBIX MPU 33JIaHHBIX Pa3pelIeHUN U TI1yOrHE KOJUPOBAHUS 1IBETA.
IIBeToBbic MoOmenu. BekTopHoe xomupoBanue. @opmarel rpadudeckux Ghauios.
Tpéxmepnas rpaduka. OpakranbHas rpaduka.

Koauposanue 3Byka. OnieHka HHGOPMAIIMOHHOTO 00bEMa 3BYKOBBIX JAHHBIX
MIPY 33JJaHHBIX YaCTOTE AUCKPETU3ALMUU U PA3PATHOCTH KOJIUPOBAHUS.

AnrebOpa noruku. IloHsiTue BbICKa3biBaHUsS. BbICKas3biBaTellbHbIE (HOPMBI
(npenukatsl). KBaHTOpBI Cy111€CTBOBAHUS M BCEOOLTHOCTH.

Jlornueckue omeparuu. TaOiaUIBI WUCTUHHOCTH. JIOTHUYECKHE BBIPAKEHUS.
Jlormueckue TtoxnaecTBa. JloKa3aTenbCTBO JIOTUYECKUX TOXKAECTB C MOMOIIBIO
Ta0NMI UICTUHHOCTHU. JIorndeckue onepanuu U onepaiuy HaJl MHOKECTBaMHU.

3aKoHBI anNreOphbl JIOTUKUA. DKBUBAJICHTHBIC NMPEOOpa3OBaHUS JOTHYECKUX
BbIpa)XCHUU. JIornueckue ypaBHEHUs U CUCTEMbI YPABHEHUH.

Jlornueckue ¢GyHKIMU. 3aBUCUMOCTh KOJUMYECTBA BO3MOXKHBIX JIOTMYECKHUX
(GyHKIHIA OT KOJIMYECTBA apryMeHTOB. [10JTHbIE CUCTEMBI TOTUYECKUX (DYHKITHA.

Kanonunueckne  gopmbl  sormdeckux — BelpaxkeHud.  CoBepIiieHHbIC
IU3BIOHKTUBHBIE M KOHBIOHKTHUBHBIE HOpPMajbHble (OPMBI, aIrOPUTMBI HX
MOCTPOCHUS 11O TaOJIUIE UCTUHHOCTH.

Jlormueckue »sneMeHTBI B cocTaBe KommbroTepa. Tpurrep. Cymmarop.
MHoropa3psaaeii cymmarop. IloctpoeHne cxeM Ha JIOTMYECKHX 3JIEMEHTax IO
3aIaHHOMY JIOTUYECKOMY BBIP@KECHHIO. 3alllCh JIOTUYECKOTO BBIPAXKEHUS IO
JIOTUYECKOM CXEME.

[IpencraBnenne nenbIX 4YUCEN B MaMATH KOMIbloTepa. OrpaHU4eHHOCTH
JIVana3oHa YHUCEN IPU OrPaHMYCHUU KoiudecTBa paspsaoB. llepenonHenune
pa3psIHON CeTKH. be33HakoBbIE M 3HAKOBBIC JAaHHBIC. 3HAKOBBIM OWT. J[BOMYHBIH
JOTIOJIHUTEINIbHBIN KOJ OTPULIATEIbHBIX YHCEN.

[TobutoBbie morumyeckue omnepanuu. Jlormueckuit, apudmerndeckuii u
nuknnyeckuit  casuru. [lludpoBanue ¢ moMoOIIBIO MOOMTOBOM  omepanuu
«uckimroygaroniee NJINy.

[IpencraBiieHNEe BELIECTBEHHBIX YHMCEN B MaMSITH KOMIBIOTEPA. 3HAayallas
4acTh M MOPSAJIOK uKcia. Jlnana3oH 3Ha4eHUN BENIECTBEHHBIX uucen. [Ipobiembl
XPAaHCHUSI BEIICCTBEHHBIX YHCEJ, CBA3AHHBIE C OrPAaHUYCHUEM KOJIMYECTBA
pa3psnoB. BpinonHeHue omnepanuil ¢ BEIIECTBEHHBIMM YHUCIAMU, HAKOIUICHHE
OLIMOOK TIPHU BHIYUCIICHUSX.



AJITOPUTMBI U IPOrPaAMMHUPOBAHHE

OmnpeneneHre BO3MOXKHBIX Pe3yJIbTaTOB palOThI MPOCTEHIIMX aJIrOPUTMOB
YOPABJICHUS MCIOJHUTENSIMU M BBIYMCIUTENBHBIX aIropuTMoB. OrpejeneHue
MCXOJIHBIX JAHHBIX, IPH KOTOPBIX AITOPUTM MOXKET aTh TPEOYEMbIH pe3yJibTar.

Oramnbl pemieHus 3ajad Ha KoMIbioTepe. MHCTpyMeHTanbHbIE CpeAcTBa:
TPAHCIATOP, OTIATUMK, MpodunupoBumMK. Kommunsuus u uHTEprpeTanus
nporpaMm. BupTyanbHble MallIMHBIL.

WuTerpupoBanHas cpefa pa3paboTku. Meronpl OTJIagKd IporpamM.
Hcnonp3oBaHue TpaccUpoBOUYHBIX Tabuul. OtianouHslii BbiBoA. [lomiarosoe
BBINOJIHEHME ITporpaMmMbl. Touku octa”oBa. [IpocMoOTp 3HaUYEHUN ITIEPEMEHHBIX.

Azpik  mporpammupoBanus (Python, Java, C++, C#). Tunsl paHHBIX:
LIEJIOYMCIIEHHBIE, BEIIECTBEHHBbIE, CHMBOJIBHBIE, JIOTMYeCKHE. BeTBieHus.
Cnoxnble ycnoBus. Ilukiber ¢ ycnoBuem. IluMKIBI 1O IIEPEMEHHOM.
B3auMozaMmeHsieMOCTh ~ Pa3MYHBIX  BUJOB  UHUKIOB. MHBapuaHt  IUKJA.
CocTraBneHue LUKIAa C HCIOJb30BAHUEM 3apaHee OIpeAesIEHHOIO WHBAapHUaHTa
LUKJIA.

JlokymeHTHpoBaHue  nporpamMm.  Vcrnonp3oBaHMe — KOMMEHTApHEB.
[ToaroToBka onucaHus MPOrpaMMbl U HHCTPYKLIMH JUISI [TOJIb30BATEIIS.

Anroput™Mbl 00pabOTKH HATYpaJbHBIX YMCEJ, 3allMCaHHBIX B MO3UIIMOHHBIX
CUCTEMax CUHMCIICHUs: pa30MeHue 3amucu 4Yucia Ha OTHeNbHble LUQpH,
HaXOXJEHUE CYMMbl W TMpOM3BEIEHUS UU(Dp, HAXOXKIECHUE MaAKCHUMaIbHOU
(MuUHUMAaJTBHON) IUGPHI.

HaxoxaeHue Bcex MpOCTBIX YUCEN B 3aJlaHHOM Juaras3oHe. [IpencraBienue
yucia B BUJIEe HAOOpa MPOCTHIX COMHOMKUTENEH. ANTOPpUTM OBICTPOTO BO3BEIEHUS
B CTCIICHb.

OO0paboTKa JaHHBIX, XpaHAmuxcs B (paitnax. TekcToBbie ¥ TBOUYHBIE (Qailiibl.
QaitoBble nepeMeHHble ((ainoBble ykazatenu). Urenue u3 Qaina. 3anuch B
daiin.

Pa3zOuenue 3anaun Ha noazagauu. [loamporpamMmel (pouenypbl 1 GyHKIUH).
Pexypcust. PexypcuBHble 00bekThl ((ppakrainsl). PexypcuBHble mNpouenypsl U
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aly peKypPCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHIAPTHOM OHOJMOTEKM SI3bIKa MPOrPAMMHUPOBAHUS.
[TopknroyeHue  OMOJIMOTEK  MOANPOrpaMM  CTOPOHHHUX  IPOU3BOJUTENEH.
MoaynpHBIA NPUHIAI HOCTPOEHUS IPOTPAMM.

Yucnennsle MeToAapl. TouHoe U NpPUOMMKEHHOE pEUIEHMs  3aJayu.
YuclieHHbIE METOJIbI pEeLIEHUsl YpaBHEHUI: MeTol mepedopa, METO A MOJIOBUHHOTO
aenenus. [lpubGmmxkéHHoe BBIYMCICHUE MJIWH KPUBBIX. BbruncieHue miomazaei
buryp c moMOIIbI0 YUCIEHHBIX METOJIOB (METOJ MPSIMOYTOJbHUKOB, METOJ



Tpanenuit). Ilowck Makcumyma (MuHUMyMa) GYHKIMM OJHOM NEpeMEHHOM
METO/IOM MOJIOBUHHOTO JIETICHHUS.

OOpaboTka CHMBOJBHBIX  JIaHHBIX. BcTpoeHHble  (GyHKIMH — A3bIKA
MPOTpaMMHUPOBAHUsS i1 0OPa0OTKU CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH
CUMBOJIBHBIX CTPOK: TMOJICUET KOJMYECTBA TOSBICHUN CHUMBOJa B CTPOKE,
pazOueHrne CTPOKM Ha CJIOBa MO TPOOETHHBIM CHUMBOJIAM, TOWCK MOJICTPOKH
BHYTPH JAHHOM CTPOKH, 3aMEHA HAWJICHHOW IOJCTPOKM Ha JAPYTYHO CTPOKY.
['enepanus Bcex CIOB B HEKOTOPOM aidaBuTe, YAOBIECTBOPSIOMIMX 3aJaHHBIM
orpannueHusM. [IpeoOpazoBanue ynciia B CHMBOJIbHYIO CTPOKY U OOpaTHO.

MaccuBbl W TIOCHEIOBATEIBHOCTH 4YHUCENI. BbluuciaeHue 0000IIEHHBIX
XapaKTEPUCTHUK DJIEMEHTOB MAaCcCHBA MJIM YUCIIOBOW MOCIEA0BATEIILHOCTH (CYyMMBI,
MPOU3BEJCHUS, CPEIHEr0 apu(pMEeTUUEeCKOro, MUHUMAJILHOTO U MaKCHUMAaJIbHOTO
AJIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIOIIMX 3alaHHOMY YCIIOBHIO).
JIMHEMHBIN NOMCK 3aJJaHHOIO 3HAUCHUS B MAaCCHUBE.

CopTtpoBKka 0AHOMEpPHOro MaccuBa. [IpocTeie METOIIBI COPTHUPOBKH (METO.
My3bIpbKa, METOJI BHIOOpA, COPTUPOBKAa BcTaBKamMu). COPTHPOBKA CIHUSHHEM.
brictpas coptupoBka maccuBa (aimroputm QuickSort). JIBoMuHBIN MMOUCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymepHble MaccuBbl (MaTpulpl). AJTOPUTMBI OOpPaOOTKH JIBYMEPHBIX
MAaCCHBOB: 3aMOJHEHHE JBYMEPHOI'O YHCIOBOTO MAacCUBa MO 33a/IaHHBIM MPaBUIIaM,
MOKMCK AJIEMEHTa B IBYMEPHOM MAacCHBE, BBIYHCIICHHE MaKCUMyMa (MHHUMYMa) U
CyMMbI 3JIEMEHTOB JBYMEPHOIO MAacCHBa, MEPECTaHOBKA CTPOK U CTOJIOLOB
JBYMEPHOTO MACCHBA.

HNupopManoHHbIE TEXHOJIOTHH

TekctoBeiii mporieccop. PenaktupoBanue u (opmarupoBanue. I[Iposepka
opdorpadum u rpammatuku. CpeacTBa TMOWCKa M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  Mcnonp3oBanue — ctwiiei.  CTpyKTYpUpOBaHHBIE  TEKCTOBBIC
nokymeHTbl. CHocku, orjaBieHue. KomiekTuBHas paboTra € JOKYMEHTaMH.
NHCTpyMeHTBI pelieH3UpOBaHMs B TEKCTOBBIX Mporeccopax. OOnauHbie CEPBUCHI.
HenoBas mepermmcka. Pedepar. I[lpaBunma nuTUpOBaHUS HUCTOYHUKOB W
opopmieHust Oubnrorpaguueckux ccouiok. OdopMiieHHE CIHUCKA JUTEPATYPHI.
3HAKOMCTBO C KOMIIBIOTEpHON BEPCTKOM TekcTa. TeXHHueckue cpeacTBa BBOJA
Tekcta. Crnenuanu3upoBaHHBIE CPEACTBAa PEJAKTUPOBAHUS MaTEMaTUYECKUX
TEKCTOB.

Ananu3 naHHbIX. OCHOBHBIE 3aJlayd aHalIM3a JaHHBIX: MPOTHO3UPOBAHUE,
Kjaccu(ukanus, KiacTepu3alus, aHanu3 OTKIoOHeHud. IlocrmenoBaTenbHOCTH
pelieHus 3a7a4 aHajau3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OUMCTKA U OIICHKA
KauecTBa JaHHBIX, BHIOOP W/WJIM MOCTPOCHUE MOJEINH, MPeoOpa3oBaHUE JAHHBIX,
BU3YaJu3allMsl TaHHBIX, UHTEPIpETalus pe3yabTaTtoB. [Iporpammubie cpeacTBa u



MHTEPHET-CEPBUCHI I 00paOOTKU M MPEJACTaBICHUS JIaHHBIX. bosblne JaHHbIC.
Maivaaoe o0ydenue. MIHTemeKkTyaabHbIi aHalu3 TaHHBIX.

AHanu3 JMaHHBIX C MOMOIIBIO AJNEKTPOHHBIX Tabnull. BhluucieHue cymmsi,
CpelHero apupMeTUuYecKoro, HaudobIIET0 (HAMMEHBIIEr0) 3HAYSHHs JThaIa3oHa.
Brruucnenue koddduiimeHta Koppessiuu JBYX psanoB JaHHbIX. [locTpoeHue
CTOJIOYATHIX, JUHEHYATBIX H KpPYroBbIX maumarpamm. lloctpoenue rpadukoB
bynkuwmii. [Togbop muHuUM TpeHaa, pelIeHHe 3a1a4 MPOTHO3UPOBAHUS.

UucrieHHOE peIlIeHHe YypaBHEHUWH C TIOMOIIBbI0 Tox0opa Mapamerpa.
OntuMu3anus Kak MOMCK HAWJIY4IlEero PElIeHUs B 3aJaHHbIX yclloBHsX. LleneBas
byHkius, orpaHuyeHus. JlokanabHble U TJOOQJIBHBI MHHUMYMBI 1I€JIEBOM
¢dbyukiuu. Pelienne 3a1a4 oNTUMU3AIUMU C TIOMOIIBIO SJIEKTPOHHBIX TaOJIHII.

11 KITIACC

Teopernueckne 0CHOBBI HH(POPMATUKH

TeopeTrndyeckne mMOAXOABI K OIEHKE KOJIMYeCTBa WHGOpMAIMU. 3aKOH
annutuBHocTU MH(opmarnuu. @opmyna Xapriau. MHbopManus ¥ BEpOATHOCTS.
®opmyia [lleHHoHa.

Anroputmbl  cxkatust naHHbix. Anroput™ RLE. Anroputm Xaddwmana.
Anroputm LZW. ANroputmel CKaTus JaHHBIX C TOTEPAMH. Y MEHBIICHHE
rIIyOuHBI KogupoBaHus 11BeTa. OcHOBHBIE Ujien anroputmos cxkatus JPEG, MP3.

CkopocTh mepelayd  JaHHBIX. 3aBUCHUMOCTb BPEMEHHM IME€peJayud  OT
nH()OpPMAIIMOHHOTO 00bEMA JTAHHBIX U XapaKTEPUCTUK KaHayia CBA3U. [IpuunHbI
BO3HUKHOBEHHs OMMOOK TIpu Tmepenade JaHHbIX. Kogbl, MO3BOJISIOLINE
oOHapy>XWBaTh W WCIPABJIATh ONMMOKH, BO3HUKAIONIUE TPH Tepenade TaHHBIX.
Paccrosinne Xaommunra. KoaupoBanue ¢ moBropeHuem 0utoB. Koapl XoMMuHra.

Cuctembpl. KoMIIOHEHTBI cucTeMbl W WX B3auMmozeicTBue. CHUCTEMHBIN
addekr. Ynpapnenue kak nHGopMarmoHHsii nporecc. OOpaTHast CBA3b.

Mopnenn n monenupoBanue. llens momenupoBanns. COOTBETCTBUE MOJEIU
MOJEIUPYEMOMY OOBEKTY WIIM MPOIECCY, LeIU MoAeaupoBaHuss. @opmain3anus
MPUKIIAJIHBIX 3a]1a4.

[IpeacraBnenure pe3yabTaTOB MOJEIUPOBAaHUS B BHUAE, YIOOHOM JUIs
BOCIIpUATHS YeJoBeKoM. ['padudeckoe npeacrapieHue JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpadukm).

I'padpr. OcHoBHbIe nonsTH. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpUll CMEXHOCTH, BECOBBIX MATpHUI], CIHUCKOB CMEXHOCTU. Pemenue
AITOPUTMUUYECKUX  3a/lad, CBS3aHHBIX C aHaimu3oM rpadoB (IMOCTpOEHUE
ONTUMAJILHOTO TyTH MEXAY BepliuHaMu rpada, ompeaesecHue KOJIUYecTBa
Pa3IMYHBIX IYTEH MEXIy BEPUIMHAMUA OPUEHTHPOBAHHOTO AIUKINYECKOTO

rpada).



Hepesbsi. bunapnoe nepeBo. JlepeBbsi moucka. CrocoObl 00xona naepesa.
[IpencraBnenne apupMeTUUECKUX BBIPAKEHUN B BUJIE JepeBa. [IUCKPETHBIE UTPHI
JIByX UTPOKOB ¢ mojHOM nHpopManueid. [locTpoenne nepera mepedopa BapuaHTOB,
OIMKMCAaHUE CTPATEruH UTPHI B TAOTUYHOU (popme. BBIMTPHINIHbIE U TPOUTPHITITHBIC
NO3ULIMHU. BBIMTPBILIHBIE CTPATETUU.

CpenctBa MCKYCCTBEHHOrO0 MHTEUIEKTa. CepBUCHl MAIIMHHOTO IEPEBOJA U
pacrio3HaBaHusi ycTHOU peun. KorHuTtuBHbIe cepBuchl. UneHTU(UKaIUsI U MTOUCK
M300paKeHUM, pacrio3HaBaHUE UL, CamooOyyaromuecs CUCTEMBI.
HcKycCTBEHHBIN MHTEIUIEKT B KOMIBIOTEPHBIX HUrpax. Mcmosib30BaHHE METOH0B
MCKYCCTBEHHOT'O MHTEJIEKTa B oOydaronux cucreMax. Mcmonap3oBaHne METO/IOB
MCKYCCTBEHHOI'O0 MHTeEIJIeKTa B poOoToTexHuke. MuTepuer Bemeit. [lepcnexkTuns
Pa3BUTHUS KOMITBIOTEPHBIX UHTEIIEKTYAJIbHBIX cucTeM. HelipoHHbIE ceTH.

AJITOPUTMBI U IPOTPAMMHPOBaHUE

Qdopmanuszauuss  NOHATHS — anropurma.  MammnHa — TeropuHra  kak
YHHUBEpCcaibHas MOAENb BeruncieHul. Tesuc Uépua—TrropuHra.

OrneHka CIIOKHOCTH BbhIUMCICHUN. BpeMst paOoTel 1 00BEM HCIONB3YyEMOM
naMsaTH, UX 3aBUCHUMOCTb OT pa3Mepa MCXOIHbIX JaHHbIX. OneHka
ACUMIITOTUYECKON CJIO)KHOCTH  aJITOPUTMOB. AJITOPUTMBI  MOJUHOMHUAILHON
cinoxkHoctu. llepebopubie anroputmbl. [Ipumepsl pazauyYHBIX aJITOPUTMOB
pelIeHus OJJTHOM 3a/1aud, KOTOPbIE UMEIOT PA3IMUYHYIO CIOKHOCTb.

[Touck mpoCThIX 4YMCENn B 3aJaHHOM JHMala3oHE C MOMOIIbI0 AJIrOpUTMA
«petieTo IparocheHay.

MHuoropa3psaHbIe TIeNTbIe YUCia, 3a1a91 JTUHHON apru(METHKY.

CrnoBapu (accOrMaTUBHBIE MACCHUBBI, OTOOPAKEHHUS). XOII-TAOIHIIBI.
[TocTpoeHue andaBUTHO-YACTOTHOIO CIOBAPS JJIs1 3aJaHHOTO TEKCTA.

Crexku. AHamM3 MOpPaBUIBHOCTH CKOOOYHOTO BhIpakeHUs. BrluncieHue
apu(pMETUIECKOTO BBIPAKECHHUSI, 3aITUCAHHOTO B TOCTPUKCHON hopme.

Ouepenu. Mcnonb3oBanue ouepeiu 1Jisl BPeMEHHOTO XpaHEHUS TAaHHBIX.

Anroputmbel Ha rpadax. [locTpoeHHe MHHUMaIBHOTO OCTOBHOIO JIEpEBa
B3BEIICHHOTO CBS3HOTO HEOpHWeHTHpoBaHHOTO Tpada. KommdecTBO pazmmuHbIX
MyTel MeXIy BepUIMHAMU OPHUEHTHUPOBAHHOTO AIMKINYECKOro rpada. AnroputM
JIeUKCTpHL.

HepeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHEIE
(bunapusie) nepeBbs. [locTpoeHue paepeBa isi 3aJaHHOTO apU(PMETUYECKOTO
BhIpakeHUs. PexypcuBHBIC anropuTMbl 00xoma nepeBa. Mcmonp3oBaHHe cTeKa |
ouepenu s 00xoza JIepeBa.

JlunaMmuueckoe MOporpaMMHUpPOBAHME KakK METOJl pElIeHus 3aJad ¢
COXpPAHEHHEM MPOMEKYTOUHBIX PE3yJbTAaTOB. 3aJauu, peliaeMble C MOMOIIbIO



JTUHAMUYECKOTO TPOrPAMMHUPOBAHMS: BBIUMCICHUE PEKYPCHUBHBIX (QYHKIUH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTHUMU3ALIUU.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM IPOrpaMMUpoBaHu. OOBEKTHI U
kiaccbl. CBOMCTBa W MeTO/bl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJU3.
Pa3paboTka mnporpamMm Ha OCHOBE OOBEKTHO-OPHMEHTHPOBAHHOTO MOJAXOJA.
WNHukancynsuusi, Hacie10BaHUE, TOJIUMOP(PU3M.

Cpenst ObicTpoii pazpaboTku mporpamm. I[IpoekTupoBanue wuHTEpderica
nosib3oBatesia.  MCronb3oBaHME TOTOBBIX — YNPABISEMBIX  AJIEMEHTOB IS
MOCTpoeHUst uHTepdeiica.

O030p  s3bIKOB  mporpammupoBaHus.  Ilonarme o  mapagurmax
MIPOrPaMMUPOBAHHSL.

NupopMannoHHbIE TEXHOJIOTHH

Otanbl  KOMIIBIOTEPHO-MAaTEMAaTUYECKOTO  MOJICIMPOBAHUSA: TTOCTAaHOBKA
3ajlayu, pa3paboTka  MOJENH, TECTUPOBAHHE  MOJENIH, KOMIIbIOTEPHBIN
AKCIIEPUMEHT, aHAJIN3 PE3YJIbTATOB MOACIUPOBAHUS.

Juckpernzanusi TOpU MATEeMaTUYECKOM MOJICTMPOBAHUM HEMPEPHIBHBIX
npoueccoB. MogenupoBanue JIBUXKEHHs. MojenupoBaHue OMOJIOTHYECKUX
cucteM. MaremaTudyeckue  MOJIeIM B DKOHOMHKE.  BpuncinuTenbHbIe
HKCIIEPUMEHTHI C MOJIEISIMHU.

O6paboTka pe3ysbTaTOB SKCIEpUMEHTA. MeTOJ] HaMMEHBIIUX KBaJApPaTOB.
OrneHka YHCIOBBIX TAPAMETPOB MOJCIUPYEMBIX OOBEKTOB ¥  TMPOIECCOB.
BoccraHoBieHue 3aBUCUMOCTEN 1O pe3yJibTaTaM SKCIEPUMEHTA.

BepostHoctaeie  Mmozenu.  Meroast Monte-Kapno.  MmurtaunonHoe
MoienrpoBaHue. CUCTEMBI MaCCOBOTO OOCITY KHUBaHHUSL.

Tabnuunple (pensamuoHHBIC) Oa3bl JaHHBIX. Tabiuma — MpencTaBICHUE
cBelleHHi 00 omHOTHHHBIX 0oOBbekTax. Ilone, 3ammcek. Kimrou tabmmiel. Pabora ¢
roToBOi 0a30il NaHHBIX. 3amnojiHeHuWe Oa3bl JaHHbIX. [loMCK, copTHpOBKa H
bunbTpanus AaHHBIX. 3alpochl Ha BBHIOOPKY JNAHHBIX. 3alpoChl C MapaMeTpamH.
Brruucsiemsie moss B 3arpocax.

MHorotabnuunble 0a3pl  JaHHBIX. THIBI CBsA3CH MEXKIy TaOJIHMIIAMHU.
Buemnuii kiro4. LlenoctHoCTs 6a3bl JaHHBIX. 3aMPOChl K MHOTOTA0JIMYHBIM 0a3zaM
JTAHHBIX.

NHuTtepHeT-nipunoxenus. [lonsaTre 0 cepBEpHON M KIMEHTCKOM YacTAX CauTa.
TexHoJIOrusl «KJINEHT — CepBEP», €€ JOCTOMHCTBA U HeAOCTaTKU. OCHOBBI fA3bIKA
HTML u xackamubix tabmun crunedt (CSS). Cuenapum Ha si3bike JavaScript.
®dopMbl Ha BEO-CTpaHUIIE.

Pasmemienue BeO-caiiToB. Ycmyra xocTuHra. 3arpy3ka (aiiyioB Ha CailT.

BBoa n300pakeHUil ¢ HMCMONB30BAHUEM PA3IUYHBIX HU(POBBIX yCTPOUCTB
(mdpoBbIX (OTOAMITAPATOB U MHUKPOCKOIIOB, BUACOKAMEpP, CKAHEPOB U JIPYTHX



ycTpoiicTB). I'paduueckuii penakrop. Pazpemenue. KaapupoBanue. Mcnpasienue
nepcriektuBbl.  I'mcrtorpamma. Koppekuuss  ypoBHEW, KOppEKIMS  LBETA.
ObecuBeunBaHne 1BETHBIX uU300paxeHuil. Perymb. PaGota ¢ oOmactamu.
OUIbTPHI.

MHuorocnoiinbie u3o0OpaxkeHus. TekcroBbie crmou. Macka cnos. Kananbl.
CoxpaneHue BblJiesIeHHONW oOsacTu. IloaroroBka wiutrocTpanuii Jjisi BeO-CalToB.
AHHMMHUPOBAaHHbBIE U300PAKEHHUS.

Bektopnas rpaduka. I[IpumutuBel. HW3MeHeHue mopsiaka DIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynnupoBka. Kpussie. @opmaTbl BEKTOPHBIX
pucyHkoB. Mcnonb3oBanue KOHTYpoB. BekTopu3aius pacTpoBbIX U300paKEHUI.

[IpyHIMOBI  TIOCTPOCHUSI U  PENAKTUPOBAHUS TPEXMEPHBIX  MOJENEH.
Cerounsle Mmonenu. Marepuanbl. MojaenupoBaHUE HWCTOYHMKOB OCBELEHUS.
Kameppl. AnnutuBHble TexHosioruu (3D-npuntepsl). [loHdATHE O BUPTyaJIbHOM
PEaTbHOCTU U JOTIOJIHEHHOM pEAIbHOCTH.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA [IPOITPAMMBI 11O
MH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBILEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

JlnuyHoCcTHBIE  pe3ynbTaThl  OTPaXKalOT TOTOBHOCT M CIIOCOOHOCTH
o0yyJarommxcsi PyKOBOJCTBOBAThCS CGHOPMUPOBAHHONW BHYTPEHHEH MO3UIIUEH
JUYHOCTH, CHUCTEMOW LIEHHOCTHBIX OpPHEHTAIlMi, TO3UTUBHBIX BHYTPEHHUX
yOCXKIICHNUN, COOTBETCTBYIONIUX TPATUIIMOHHBIM IICHHOCTSIM  POCCHUCKOTO
o0IIecTBa, pacIIMPEHUE KU3HEHHOT'O ONBITa M OIBITa JICITCIHPHOCTH B MpOIlecce
peanu3alud  CpeJCTBaMH  Y4eOHOTO TMpeIMeTa OCHOBHBIX  HaIpaBJICHUI
BOCITUTATEJILHOM JESITECIILHOCTH.

B pesynmpraTte u3yueHus uHOOPMATHKKM Ha YPOBHE CpeaHEro oOIIero
oOpazoBaHus y oOyuarorierocss OyayT chOpMUPOBaAHBI CIEAYIOIINE JTMYHOCTHBIC
pe3yIIbTaThI:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHHE CBOMX KOHCTHTYIHMOHHBIX IIpaB U O0O0S3aHHOCTCH, YBa)KCHHE
3aKOHA U MpaBoNopsAKa, cOOJII0IEHNE OCHOBOIIOJIAraloIIuX  HOPM
MH(OPMAIIMOHHOTO TpaBa U MHPOPMAITMOHHON 0€30MaCHOCTH;

TOTOBHOCTh IMPOTUBOCTOSATH HJEOJIOTMU JKCTPEMH3Ma, HallMOHAIU3Ma,
KceHO(poOuu, AUCKPUMHUHAIIMKA 10 COIMATBHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HaIIMOHAJILHBIM MIPU3HAKaM B BUPTYaJIbHOM ITPOCTPAHCTRBE;

2) NaTPUMOTHYECKOT0 BOCTIMTAHUS:

IIEHHOCTHOE OTHOIIEHUE K UCTOPUYECKOMY HACIEIUI0, TOCTHKEeHUsIM Poccun
B HayKe, UICKYCCTBE, TEXHOJIOTHAX, TOHUMaHNUEe 3HAaUCHUS MHPOPMATHUKH KaK HAyKH
B YKU3HU COBPEMEHHOI'0 O0IIECTBa;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH HDABCTBEHHOT'O CO3HAHUS, STUYECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAJIIbHO-HPABCTBEHHbIC HOPMBI U IIEHHOCTH, B TOM YHCJIE B
ceru MHTepHer;

4) 3CTETHYeCKOr0 BOCIIMTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOYasl OCTETUKY HAy4YHOTO H
TEXHUYECKOTO TBOPYECTBA;

CIIOCOOHOCTh BOCHPHHHUMATH PA3IUYHBIC BHJBI HCKYCCTBA, B TOM YHCIIC
OCHOBAHHOI'O Ha MCIOJIb30BaHNH MH()OPMAIIMOHHBIX TEXHOJIOTHH;

5) pu3n4ecKoro BOCIUTAHUS:

cOpPMHPOBAHHOCTh  37I0POBOTO W  Oe3omacHOro  oOpaza  JKH3HH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO, B TOM YHCIE 3a CYUET



coOmto/iIeHuss TpeOoBaHUI 0€30MacHOM KCIUTyaTallud CPEJCTB UH(POPMALMOHHBIX
¥ KOMMYHUKAIIHOHHBIX TE€XHOJOTHH;

6) Tpy10BOI0 BOCIMTAHMS:

TOTOBHOCTh K AaKTHUBHOM JESITEIIbHOCTH TEXHOJOTUYECKOW W COIMAIbHOU
HAIpPaBIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TNIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJHSTH TaKyIO IESTEIbHOCTD;

uHTEepec K chepam mnpodeccHoHANbHONW NEATeTLHOCTH, CBS3aHHBIM C
MH(POPMATUKON, MPOrpaMMHUPOBAHHUEM U HHPOPMAIMOHHBIMH TEXHOJIOTHSIMH,
OCHOBAHHBIMU Ha JOCTI)KCHHSIX HAayKH HH(POPMATUKH U HAYyYHO-TEXHUYECKOIO
nporpecca, yMEHUE COBEpIIATh OCO3HAHHBIM BbIOOp Oyayuied mnpodeccuu u
pean30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TIJIAHBI,

TOTOBHOCTh W CIOCOOHOCTh K O0Opa3oBaHUI0O M CaMOOOpPA30OBaHHMIO Ha
NPOTSDKEHUHU BCEH KU3HH,

7) 3K0JIOTHY€CKOr0 BOCIIUTAHUS

OCO3HaHHME TI00aTBLHOTO XapaKTepa AKOJOTHYECKUX MPOOJIeM W TMyTel HX
pelieHus, B TOM 4HcIe C YYETOM BO3MOXKHOCTEH HMHGPOPMALMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

8) HeHHOCTH HAYYHOI 0 MO3HAHMS:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKH, JOCTHKEHUSM HAYyYHO-TEXHMUYECKOrO Iporpecca Hu
OOIIIECTBEHHOH MPAKTUKH, 32 CUET MOHUMAHHSI PO HHPOPMAITMOHHBIX PECYPCOB,
UH(POPMAIMOHHBIX TPOIECCOB W HMH(POPMAIMOHHBIX TEXHOJOTHUH B YCIOBHUSIX
1 poBoi TpaHchopMaluu MHOTUX c(hep KU3HH COBPEMEHHOTO OOIIECTBa;

OCO3HAaHWE IIEHHOCTH HAy4YHOW AESITeNbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
MPOEKTHYIO ¥ UCCIIEA0BATENbCKYIO I€ATEIbHOCTh MHANBUIyaIbHO U B TPYyIIIIE.

B mpouecce nocTkeHHUs JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOrPaMMBI
no wuHpopMaTHKe Yy OOYyYarOIIMXCS COBEPIICHCTBYETCS  3MOLMOHAIbHBIN
MHTEJUIEKT, MPEANOoIararonii chopMUpOBAHHOCTH:

CaMOpPETYJIMPOBAHMSI, BKIIIOUYAIONIETO CAMOKOHTPOJIb, YMEHHE MPHUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIOCOOHOCTh aJaNTUPOBATHCA K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIIATH THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBALMH, BKJIOYAIOIIEW CTPEMIIEHUE K JOCTHXKECHUIO LIENU U
ycrexy, ONTUMHU3M, WHUIMATHUBHOCTh, YMEHHE JEeHCTBOBATh, MCXOIS U3 CBOHUX
BO3MOXKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHMMATh AMOIIMOHAIEHOE COCTOSTHUE
APYTUX, YYUTHIBATH €T0 MPU OCYIIECTBICHWHW KOMMYHHKAIUH, CIOCOOHOCTH K
COUYYBCTBHIO M CONIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOUYAIOIIUX CIIOCOOHOCTh BBICTPAauBaTh OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TPOSBIISITH HHTEPEC U pa3peliaTb KOHPIUKTHI.



METAIIPEJMETHBIE PE3YJIBTATDHI

B pesynbrate wu3ydeHus HHPOPMATUKM HA YPOBHE CpPEAHErO OOIIEro
oOpa3zoBanust y oOyuvarouierocs OyAayT cpOpMHpPOBaHbI MeETalpeAMETHbBIE
pe3yNbTaThl, OTPAKEHHbIE B YHHBEPCAIbHBIX yUEOHBIX AEHCTBHUSX, & UMEHHO —
MO3HABaTEJIbHbIE  YHUBEpCAJIbHbIE Yy4eOHbIE JEHCTBUS, KOMMYHUKAaTHBHBIE
yYHHUBEpCaJlbHbIe y4eOHbIe JACUCTBUS, PEryJIATUBHBIC YHHBEpPCAIbHBIE Y4eOHBIC
TCUCTBHSI, COBMECTHASI IEATEIBHOCTb.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUS

1) 0a30Bble JIOTHYECKHE IeliCTBUS:

CaMOCTOATENIbHO  (OpPMYJIMpOBaTh M aKTyaJu3HpoBaTh  Ipobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

YCTaHABJIMBATh CYIIECTBEHHBI MPU3HAK WJIM OCHOBAHUS NJI1 CPaBHEHHS,
KJaccupuKaIuy 1 0000IIeHHUS;

ONpeAesATh 1N JACATENbHOCTH, 3aJlaBaTh MapaMeTpbl M KPUTEPUU HX
JIOCTHKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUUS B PACCMATPHUBACMBIX SIBJICHUSX;

pa3pabarbiBaTh IUIAaH PEIICHUs MPOOJeMbl C YUETOM aHAIN3a UMEIOIINXCS
MaTepHaJbHBIX U HEMaTepUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JICITCIHHOCTh, OLICHUBATH COOTBETCTBHUE PE3yJIbTATOB
L[EJISIM, OLIEHUBATh PUCKU MOCJICICTBUIN JIEATEIbHOCTH;

KOOPJMHUPOBAaTh M  BBHINOJHATH pabOTy B  YCIOBHSAX  peajbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aUMOJICHCTBHS,

pa3BUBaTh KPEaTUBHOE MBIIIUICHUE MPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

2) 0a30Bble HCCJIEI0BATEIbCKHE AeiiCTBHSI:

BJIaJICTh HAaBBIKAMHU Y4eOHO-MCCIICI0BATEILCKOW M MMPOSKTHOM JCATEILHOCTH,
HaBBIKAMU  paspelieHuss 1TpoOjeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TTOMCKY METOJIOB PElIeHUs IPAKTUUECKUX 3a/1a4, TPUMEHEHUIO
Pa3JIMYHBIX METOJOB MO3HAHUSI;

OCYILECTBJISITh PA3JIMYHBIE BUABI JICSITEIBHOCTH IO TMOJIYYEHHIO HOBOIO
3HAHUSA, €ro HMHTEPNPETAUH, NPeoOpa3OoBaHUI0O M TNMPUMEHEHHUIO B PA3TUYHBIX
y4eOHBIX CHUTyalMsX, B TOM YHCJIC€ TPU CO3JAaHUU YUYEOHBIX W COIMAIbHBIX
MIPOEKTOB,;

(dhopMHpOBaTh HAYYHBIN TUI MBINIJICHUS, BIAJCTh HAYYHOU TEPMUHOJIOTHECH,
KJIFOUYEBBIMU MOHATUSIMU U METOJAMH;

CTaBUTh M (HOPMYIHPOBATh COOCTBEHHBIC 3aJadyd B 00pa30BaTEIIbHOM
NESATeNIbHOCTU U )KU3HECHHBIX CUTYaIUsX;



BBISBJISITh TIPUYMHHO-CJICJCTBCHHBIC CBSI3M M aKTyallM3MpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y ©€ pEeIIeHUs, HaXOAUTh apTyMEHTHI IJIs JIO0Ka3aTelbhCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPhl K KPUTEPUHU PEIIICHHUS,

aHAIM3UPOBATh TOJYYCHHBIE B XOJIE PEIICHUS 3aJa4d  PE3yJIbTaThI,
KPUTHYECKHA OIICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh M3MEHEHNE B HOBBIX
YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIIMSM, OIEHUBATh TPHUOOPETEHHBIN OIIBIT;,

OCYUIIECTBJISAThH LI€JICHANIPABICHHBIA MOUCK TMEPeHOca CPEJCTB U CIOCOOOB
JCUCTBHSI B MPOPECCHOHANBHYIO CPEIy;

YMETh TEPEHOCHUTHh 3HAHWS B IMO3HABATEIBHYI0 M NPAKTHYCCKYIO 00JIacTH
KHU3HEICATCIIEHOCTH,

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC WJIEH, NpPEIJIaratb OPUTMHAIBHBIE TOJIXOMbI M PEIICHUs,
CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ ungopmanueii:

BJIQJICTh HABBIKAMH TOTyYEHUsSI HHPOPMAIIUHN U3 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSATENILHO  OCYIICCTBIIATH  TOWCK,  aHAlW3, CHCTEMATH3aIlui0 U
WHTEPIPETANNIO MHPOPMAINH PA3INYHBIX BUIOB U ()OPM MPECTABICHUS;

co3faBaTh TEKCThl B pasNIWyHbIX (opmatax ¢ y4u€ToM Ha3HAYCHUS
UHPOpMAIMM W  [EJNCBOW  ayAWTOPHH, BBIOMpas ONTUMAIbHYIO  (opmy
NPEJICTABIICHUS U BU3yaJIU3alliH;

OILICHWBATh JIOCTOBEPHOCTD, JICTUTHMHOCTh HH(OpMammu, €€ COOTBETCTBHE
MIPaBOBBIM M MOPAIBHO-3THYCCKUM HOPMaM;

UCIIOJIB30BaTh  CPENCTBA  MH(POPMAIMOHHBIX M  KOMMYHHKAIITMOHHBIX
TEXHOJIOTHIA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPTaHU3AIMOHHBIX
3a1a4 ¢ COONIOJICHHEM TpeOOBaHUN SPrOHOMHMKH, TEXHUKH OE€30MacHOCTH,
THTUEHBI, PECYpPCOCOCPEkKECHHs, TMPABOBBIX M  JTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

BIAJCTh  HaBBIKAMH  pACloO3HABaHWS W 3alIUTBl  WHGOpPMAIWH,
nHOOPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

KoMMmyHuKaTHBHBIE YHUBEpPCAJIbHbIE yUeOHbIe 1elicTBUS

1) oOmenne:

OCYIIECTBIISITH KOMMYHHKAIIUN BO BCEX cepax KU3HH,

pacmo3HaBaTh HeEBepOalbHBIE CpEACTBA OOINCHHS, TOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, PACIO3HABaTh MPEANOCHUTKA KOH(MIMKTHBIX CHTYaIlMd
CMSATYATh KOH(JIMKTHI,

BIIAJCTh  Pa3IUYHBIMH  CIOcOOaMu  OOIIEHUS ¥ B3aUMOJCHCTBUS,
apryMEHTHUPOBAHHO BECTH JUAJIOT, YMETh CMSITYaTh KOH(M)IUKTHBIE CUTYAIIHH,



Pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOK TOYKY 3PEHUS C HUCIOJb30BAHUEM
S3BIKOBBIX CPEICTB.

2) coBMecTHAas AeSITeJIbHOCTD:

MIOHUMATh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U WUHIWBUIYUIBHOU
paboTHI;

BBIOMpPATh TEMAaTUKy W METOJAbl COBMECTHBIX JACHCTBUH € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEH KaXKI0r0 WICHA KOJIJIEKTUBA;

MPUHUMATh  1LEIA  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOpPJIMHUPOBATh JEHCTBUS MO HMX JOCTHKEHHUIO: COCTABIAThH IUIAH JIEUCTBUM,
pacnpenensiaTh poiad ¢ Y4ETOM MHEHHH YYaCTHHKOB, OOCYXKIATh Pe3yJbTaTh
COBMECTHOM pabOTHI;

OIICHMBATh KA4E€CTBO CBOEr0 BKJIAJa M KaXJOr0 y4YaCTHUKA KOMAaHIbl B
001U pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

MpeiaraTb HOBBIE NPOEKTHI, OLUECHWBATH HAEHU C MO3UIUHA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETHUYECKOE IIOBEACHUE B PAJIMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PeryasiTuBHbIE yHUBEpPCcAJIbHbIE YUeOHbIE el CTBUSA

1) camoopranu3anus:

CaMOCTOSITENIbHO OCYLIECTBIISITh MO3HABATEIbHYIO NESITEIbHOCTD, BBISBIATH
poOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlaud B 00pa30oBaTeIbHON
NESATeNIbHOCTU U )KU3HECHHBIX CUTYaIUsX;

CaMOCTOATENIHO COCTABJISITh IUJIAaH pEIICHUS TNpoOJieMbl € Y4ETOM
MUMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEIIIOYTCHHUI;

NAaBATh OLIEHKY HOBBIM CUTYyalUsIM;

paclIMpATh paMKH y4eOHOIro MpeJAMeTa Ha OCHOBE JIMYHBIX MPEINOYTECHHI;

JIeaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €0, OpaTh OTBETCTBEHHOCTH
3a pelIeHUE;

OIICHUBATh IPUOOPETEHHBIN OMBIT;

COoCOOCTBOBaTh (OPMHUPOBAHUIO U TMPOSBICHUIO LIUPOKOW JPYAUIMU B
pa3HbIX O0O0JIACTSIX 3HAHWUM, IMOCTOSHHO IMOBBIIATH CBOM 0OOpa30BaTENbHBIN U
KYJIbTYPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBLI B JIESITEIHHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEJISIM;

BJa/JeTh  HABbIKAMM  TIO3HABATEIbHOM  peduieKCMM  Kak  OCO3HAHMS
COBEPILIAEMBbIX JCHCTBUH M MBICIUTENBHBIX MPOLIECCOB, HX PE3YIbTaTOB U



OCHOBAaHMM, UCIOJIb30BaTh NMPUEMBI pedIeKCUU JJI OLIEHKH CHUTyallud, BhIOOpA
BEPHOI'O PELICHHS;

OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PELICHHUS 110 UX CHHKEHUIO;

OPUHAMATh MOTHUBBI M apryMEHTBbl JpYIuX I@pU aHAIM3E pPE3YyJIbTaTOB
JESITEIIBHOCTH.

3) npuHATHSA ce0s U APYTrUx:

OpUHUMATh ce0s1, TOHUMAasi CBOM HEJJOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHBBI M AapPryMEHTHl JPYTHX [pPU aHaJU3€ PpPE3yJIbTaTOB
NEATENBHOCTH;

IpU3HABaTh CBOE MPaBO U MPaBO IPYTUX Ha OLIMOKY;

pa3BUBATh CHOCOOHOCTH MOHUMATh MUP C MTO3ULUHU IPYrOro 4eJIOBEKA.

INPEAMETHBIE PE3YJIbTATBI

B npouecce uzydenus kypca uHpopmaTuku yriayOnéHHOro ypoBHs 6 10
Knacce oOydJaromuMUCA  OyIyT  JIOCTUTHYTHI — CICAYIOIIME  IMPEIMETHBIC
PE3yIIbTATHI:

BIIQJICHUE TIPEACTABJICHUSIMH O POJM WHGOPMAIIMM W CBSI3aHHBIX C HEH
MPOIIECCOB B MPUPOJE, TEXHHKE M OOIIECTBE, MOHATUIMHU «HH(POPMAIIH,
«MH(POPMALIMOHHBI  TPOLIECC»,  «CUCTEMA»,  «KOMIIOHEHTBI  CHUCTEMBI»,
«CUCTeMHBIN 3P heKT», «nHDOPMAITMOHHAS CUCTEMAY, «CUCTEMA YIIPABJICHUS;

BIIQJICHUE METOJaMHU TOuCKa uHpopmanuu B ceTu HWHTepHEeT, ymeHue
KPUTUYECKU OIIEHUBATh MH(OpMAIIO, MOIyYEeHHYIO U3 ceTu HTepHeT;

YMEHUE XapakTEepU30BaTh OOJIbIIIME JIAaHHBIE, TPUBOJIUTH TMPUMEPHI
UCTOYHMKOB HMX TIOJy4YEHUS W  HaNpaBJICHHsS  HCIOJb30BAHUS, YMEHHE
KJacCH(UIMpPOBaTh OCHOBHBIC 3aJa4yd aHaJIW3a JaHHBIX (TIPOTHO3WPOBAHME,
Kiaccuukanuys, KJIaCTepHU3aIns, aHaIH3 OTKJIOHCHHUH), TOHUMATh
MOCJIETIOBATEILHOCTD PEIICHUS 3a]1a4 aHaJIn3a IaHHBIX: COOp MEPBUYHBIX JTAHHBIX,
OUMCTKA M OIIEHKA KadecTBa [IaHHBIX, BHIOOP W/WJIM TOCTPOCHHUE MOJIEIIH,
npeoOpa3zoBaHue JaHHBIX, BU3YyaIU3allusl JAHHBIX, MHTEPIPETALMS PE3yIbTaTOB;

MOHUMAHUE OCHOBHBIX TMPUHITUIIOB YCTPOWCTBA H (DYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAI[MOHAPHBIX U MOOWJIBHBIX KOMIBIOTEPOB, TCHACHIINN pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTHIA;

BIIQJICHUE HaBbIKAMHU PaOOTHI C OIMEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMHU
BUJIAaMU TIPOTPAMMHOTO OOECIeYeHUsT IS pEHIeHUs Y4YeOHBIX 3aj1ad 110
BBIOpAHHOM CHEIUATN3aIUN;

HaJIMYHE TPEICTABIICHUH 0 KOMITBIOTEPHBIX CETSAX U UX POJIU B COBPEMECHHOM
MUpE, 0 0a30BBIX MPUHIIAIIAX OPTAaHU3ANNHA ¥ PYHKITMOHUPOBAHKS KOMITBIOTEPHBIX
ceTeil, 00 OOmMUX MPUHIUIAX pa3pabOTKu W (DYHKIMOHUPOBAHUS HWHTEPHET-
MIPUJIOKEHU N,



NOHUMAaHHE Yrpo3 HHQPOPMAIMOHHON  OE30MAaCHOCTH, HCIOJIb30BAHUE
METOJIOB M CpEJCTB MPOTUBOJAEHUCTBUS JTUM Yrpo3aM, COOJIIOJCHUE MeEP
0e30macHOCTH, MPEIOTBPAIIAOIINX HE3aKOHHOE PACIIPOCTPAHEHNE TIEPCOHATBHBIX
JAHHBIX, COOJIOICHUE TPEOOBAHUM TEXHUKH OC301TaCHOCTH M TUTHEHBI IIPH padoTe
C KOMITbIOTEPAMH U IPYTUMH KOMITIOHEHTaMHU U(PPOBOTO OKPYKEHUS, TOHUMAHUE
MPAaBOBBIX OCHOB HCIMOJIb30BAHUSI KOMIIBIOTEPHBIX IporpaMmM, 0a3 JaHHBIX H
paboTel B ceTn MHTEpHET;

MOHMMAHUE OCHOBHBIX TPUHIUIIOB JUCKPETU3AIMH PA3IUYHBIX BUJIOB
uHpoOpMaIlMi, YMEHHE ONpelesTh HHPOPMALUOHHBI O0BEM TEKCTOBBIX,
rpaduyecKuX M 3BYKOBBIX JAHHBIX IPH 3aJaHHBIX NapaMeTpax IUCKpETH3allNH,
YMEHHE OMpENesaTh CPEAHIOK CKOpPOCTh TNepefadyd JIaHHBIX, OIICHUBATH
W3MEHEHUE BpPEMEHU TMepefadyd Mpu W3MEHEeHUH HWH(OpMaIrmoHHOTO 00BhEMa
JTAHHBIX U XapaKTEPUCTUK KaHaja CBSI3H;

YMEHHUE HCIOJIb30BaTh MPHU PEIICHUH 3a/lady CBOWCTBA MO3UIIMOHHON 3aIucu
quces, aJrOpUTMa MOCTPOCHHUSI 3alTUCH YKCIIa B TIO3UITMOHHON CUCTEME CUUCIICHUS
C 3aJlaHHbIM OCHOBAaHHMEM U TOCTPOCHHMS YMCIIa MO CTPOKE, COJAEpIKaIEH 3amuch
ATOTO YHUCIa B MO3UWLUHMOHHOW CHCTEME CUWCICHHS C 3aJaHHBIM OCHOBAHHUEM,
YMEHHUE BBIMOJIHATh apU(pMETUYECKUE ONepalud B TO3UIHUOHHBIX CHUCTEMaX
CUHCIICHUS,;

YMEHHE BBINOJHATh MPEOOPa30BaHUs JTOTUUECKUX BBIPAKEHUM, UCTIOIb3Ys
3aKOHBI ~aIreOpbl JIOTMKWA, YMEHHE CTPOUTh JIOTHUYECKOE BBIPAXKEHUE B
JTN3BIOHKTUBHON U KOHBIOHKTUBHON HOpMaJIbHBIX (hopMax 1o 3aJaHHOM TabmuIe
UCTUHHOCTH, UCCJIEI0BAaTh 00JACTh UCTUHHOCTU BBICKA3bIBAHMSI, COJIEPIKAIIETO
NepEMEHHBIE, PelIaTh HECIOKHBIC JIOTHYECKUE YPABHEHUS U CUCTEMbI YPaBHEHUH;

NOHMMAaHHE O0a30BbIX AJITOPUTMOB OOpPaOOTKM YHCIOBOM M TEKCTOBOU
nHpopMaluu (3amuch YKCENl B MO3UIMOHHON CHCTEME CUUCIICHHS, HAXOXICHUE
BCEX MPOCTHIX YMCEN B 3aJIaHHOM JHMara3oHe, 00paboTka MHOTOPA3PSATHBIX IETBIX
YHCeJl, aHAJIU3 CUMBOJIBHBIX CTPOK U JPYTHUX), AITOPUTMOB MOUCKA U COPTUPOBKH,
YMEHHUE ONpPENeNsiTh CI0KHOCTh H3y4aeMbIX B Kypce 0a30BBIX alrOpUTMOB
(cyMMUpOBaHHUE DJIEMEHTOB MAacCHBa, COPTHPOBKAa MacCHBa, MEepeOOpHBIC
aJTOPUTMBI, IBOMYHBIA MOUCK) U MPUBOJUTH MPUMEPHI HECKOJIBKUX aJTOPUTMOB
Pa3HOM CI0XKHOCTH JIJI PEIICHUST OJTHOM 3a7auu;

BJIa/ICHHE YHUBEPCAIbHBIM S3BIKOM IMPOTPAMMHUPOBAHUSI BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHussMH O O0a30BBIX THIAX JaHHBIX U
CTPYKTypaX JaHHBIX, YMEHHE UCIIOJIb30BaTh OCHOBHBIE  YIPABJISIIOLINE
KOHCTPYKIIUM, YMEHHE OCYIIECTBISATh aHalW3 MPEJI0KEHHOU MPOTrpaMMBbl:
OTIPEIENSITh PE3YIbTaThl PaOOTHl MPOTPAMMBI MPHU 33JAHHBIX HUCXOAHBIX JAHHBIX,
ONPENENATh, NMPU KAKUX HCXOIHBIX JAHHBIX BO3MOXKHO MOJYYEHUE YKa3aHHBIX



pe3yNbTaTOB, BBISIBIATH JaHHBIC, KOTOPbIE MOTYT MPUBECTH K OIIUOKE B padoTe
IporpaMMel, (GOPMYITHPOBATH MPEATOKEHHUS MO YIYUIIEHUIO TPOrPaMMHOTO KOJ1a;

YMEHHE CO3[aBaThb CTPYKTYPUPOBAHHBIE  TEKCTOBBIE JIOKYMEHTHl U
JIEMOHCTpALlMOHHBIE MaTepUabl C UCIOIb30BAaHUEM BO3MOXXHOCTEH COBPEMEHHBIX
IPOrPAMMHBIX CPEJCTB M 00JIAYHBIX CEPBUCOB,;

YMEHHUE UCIOJIb30BaTh AJIEKTPOHHBIE TAOJHUIIBI IS aHAIIW3a, MPECTAaBICHUS
U 00paboTKM  AaHHBIX  (BKJIKOYAsh  BBIUMCICHUE  CYMMBI,  CPEIHETO
apudmeTnyeckoro, HaWMOONBIIET0O ¥ HAUMEHBIIETO 3HAYCHWU, pEIICHHE
YpaBHEHUH, BBIOOp ONTHMAJIBHOTO PEIICHUs, MOAOOP JUHUHM TPEHIA, PEIICHHE
3a/1a4 MPOTHO3UPOBAHUSA).

B mpouecce uzydenuss kypca uMH(pOpMaTUKH YriayOiaéHHOro ypoBHs 6 11
Knacce oOyJarOmUMucs OyAyT JOCTHUTHYTHI  CIEAYIOIIUE  TMPEAMETHBIC
pe3ybTaTHhI:

YMEHHE CTPOUTh HEpPaBHOMEpHBIE KOJbl, JOIMYCKAIOUIMEe OJHO3HAUYHOE
JEKOIMPOBaHUE COOO0IIEeHNH (TpedUKCHbIE KOJBI), HCIOJIb30BAaTh IPOCTEHIINE
KOIbI, KOTOPBIE MO3BOJISIIOT OOHAPYKMUBATHh M MCHPABIATH OLIMOKU MpHU Tepeaaye
JaHHBIX, CTPOUTH KOJ, 00ECIeYMBAIONINI HAWMEHBIIYI0O BO3MOXXHYIO CpPETHIOIO
JUIMHY COOOIIEHUsI MPH HW3BECTHOM YacTOT€ CHMBOJIOB, MOSCHATH MPUHIUIIBI
pabOTHI MPOCTHIX AITOPUTMOB CXKATHS JTAHHBIX;

YMEHHUE peIIaTh aITOPUTMHYECKUE 3a7a4M, CBSI3aHHBIC C aHaIu30M TpadoB
(3a7au  TIOCTPOEHUSI ONTUMAJBLHOTO IYyTH MEXIy BeplIMHaMu Tpada,
ONpENENeHUs]  KOJWYEeCTBA  pa3IMYHBIX  MyTed  MEXIy  BeplIMHAMU
OPUEHTHPOBAHHOTO AIMKINYECKOro rpada), yMeHue HCIOIb30BaTh IEPEBbS MpHU
aHalM3€ W TIOCTPOCHHHM KOJAOB H JUIA TMPEACTaBICHUS apu(METHIECKUX
BBIPOKECHUM, TIPU PEIICHUH 3a/1a4 TIOUCKA U COPTUPOBKU, YMEHHE CTPOUTH JEPEBO
UTPHI TI0 33JIaHHOMY aJITOPUTMY, pa3pabaThiBaTh U OOOCHOBBIBATH BHIUTPHIIIHYIO
CTPATETHIO UTPHI;

yMEeHHE pa3pabaThlBaTh M pPEajn30BbIBATH B BHJE MpOrpaMMm 0Oa30BbIe
QITOPUTMBI, YMEHUE HCIOJI30BaTh B MPOTPAMMax JaHHBIC PA3IMYHBIX THUIIOB C
y4€TOM OTpaHWYECHMA Ha JIMANa30H MX BO3MOXHBIX 3HAYCHUH, NMPUMEHATH TPH
pEIICHUH 3a/1ay CTPYKTYPhI JaHHBIX (CIHUCKH, CIOBApU, CTEKH, OUE€PEIH, IEPEBbH),
UCIIONBb30BaTh 0a30BbIe OMEpallid  CO CTPYKTypaMH JaHHBIX, MPUMEHSITH
CTaHJIAPTHBIE M COOCTBEHHBIC MOAMPOrPaMMBI i 00pabOTKM YMCIOBBIX JAHHBIX
U CHMBOJIBHBIX CTPOK, HCIIOJNB30BaTh MpHU pPa3paboTKe TporpamMm OHOIHOTEKH
MOANPOTPaMM, 3HaTh (DYHKIIMOHAJIBHBIE BO3MOXHOCTU HWHCTPYMEHTAJBHBIX
CPEIICTB Cpe/ibl pa3pabOTKH, yMEHUE UCIIOJIb30BATh CPEICTBA OTIAAKU MIPOTrpamMM B
cpelie MporpaMMHUPOBAHUS, YMEHUE TIOKYyMEHTHPOBATh MMPOTPAMMBI;

YMEHUE CO3/1aBaTh BEO-CTPaHUIIBI;



BJQJICHNC OCHOBHBIMH CBEJCHUSMH O 0a3ax [JaHHBIX, WX CTPYKType,
CpeACTBax co3JaHusi U paboOThl C HUMH, YMEHHE HCIOJIb30BaTh TaOJIMYHbIC
(pensinoHHBIE) 0a3bl TaHHBIX (COCTABIATH 3aMPOCHI B 0a3aX JaHHBIX, BHITIOIHSATH
COPTUPOBKY M TOHUCK 3amuceil B 0a3e MaHHBIX, HAMOJHATH pa3padOTaHHYI0 0azy
JAHHBIX) U CIIPABOYHBIE CUCTEMBI;

yYMEHHUE UCIOJIb30BaTh KOMIBIOTEPHO-MATEMaTHUYECKUE MOJIETH JIJIs aHaIu3a
00OBEKTOB M TMpoIEeccoB: (GopMyaupoBaTh I€db MOJCIUPOBAHUS, BBIMOJHATH
aHAIW3 PE3yNbTaTOB, TMOJYYEHHBIX B XOJ€ MOJCIUPOBAHUSA, OICHUBATH
COOTBETCTBHE MOJICTH MOJEITUPYEeMOMY OOBEKTY WM TPOIECCy, MPEICTaBIAThH
pe3ynbTaThl MOJACIIUPOBAHUS B HATJISITHOM BU/IE;

YMEHUE OpraHU30BBIBATH JIMYHOE MHPOPMAIMOHHOE TMPOCTPAHCTBO C
UCIIOJIb30BAHUEM PA3UYHBIX CPEACTB IU(GPOBBIX TEXHOJOTUM, TMOHUMAaHUE
BO3MOYKHOCTEH ITM(PPOBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIyT, MH(PPOBBIX
00pa30BaTENbHBIX CEPBHUCOB;

MOHMMAaHUE OCHOBHBIX MPHUHIIUIIOB pa0OTHI, BO3MOXKHOCTEH M OTpaHUYCHUS
NPUMEHEHHUS! TEXHOJIOTHM MCKYCCTBEHHOTO WHTEJIEKTa B PA3IMYHBIX OOJACTSX,
HaJMYHMe TIPEJICTABICHWA O KpPyre pelmaeMbIX 3ajlad MAIIMHHOTO OOyYCHHS
(pacrio3HaBaHUs, KIACCH(PUKAINMKA W TPOTHO3UPOBAHMS) HAIMYHUE TPEICTABICHUN
00  wWCcmonb30BaHMM  MHPOPMAIMOHHBIX  TEXHOJOTHH B Pa3IMYHBIX
npodeccruoHanbHbIX chepax.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne /i Konrtpoabsubie | IlpakTuyeckue
MpOrpamMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Pa3nea 1. [lu¢gpoBasi rpaMoTHOCTH
11 KoMmbroTep - yHMBEpCaIbHOE YCTPOUCTBO 6
’ 00pabOTKU JJaHHBIX
1.2 [TporpamMmmMHoe obecnieueHue 6
1.3 KomneroTephsie cetu
1.4 Nudopmanronnas 6e30macHOCTh 7 2
Nroro no pazneny 24
Pasznen 2. Teoperudeckue 0CHOBbI HHPOPMATUKH
[TpencraBnenue nHGpoOpMaIu B
2.1 peit dopmart 19 2
KOMIIbIOTEpE
2.2 OCHOBBI AJITE€OPHI JIOTUKH 14 1
23 Komnerorepnast apudmernka 7 1
Hroro no paznemny 40
Pa3nes 3. AlropuT™Mbl M IPOrpaMMHpPOBaHHe
3.1 BBenenue B mporpaMmmMHupoBaHue 16 0.5
32 BcrniomorarensHbIe aIrOpUTMBbI 8 2
33 YuclieHHbIE METOIbI 5 3
34 ANTOopuUTMBI 00pa0OTKN CUMBOJIBHBIX 5 1

JaHHBIX




3.5 AnropuT™MbI 00pabOTKH MacCHBOB 10 35
Hroro no pazneny 44
Pa3nea 4. UndopmannoHHbIE TEXHOJIOTHH
4.1 O06paboTKa TeKCTOBBIX JJOKYMEHTOB 25
4.2 AHanu3 JaHHBIX 3
Hroro no pasneny 14
PesepBHOE Bpems 14
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KVIACC

KosmuecTBo yacos JIEeKTPOHHbIE
HauMeHoBaHue pa3iesioB U TeEM (undpoBsbie)
Ne i/ P Kontpoasnbie | IIpakTnueckue p
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypchbl
Paspnen 1. Teopernueckue 0CHOBbI HH(POPMATHKH
WNudopmanus u uHGopMalnoHHbIE
1.1 dopmal dopma 10 25
IPOLIECCHI
1.2 MopenupoBanue 8 2
Hroro no pazneny 18
Pa3nes 2. AlropuTmMbl M IPOrpaMMHpPOBAaHHE
2.1 DJIEMEHTBI TEOPUU AITOPUTMOB 6 1
22 AJNTOPUTMBI U CTPYKTYPBI TAHHBIX 28 10
OcHOBBI 00BEKTHO-OPHUEHTHUPOBAHHOTO
23 PHEHTHP 16 45
MIPOrPaMMHUPOBAHUS
Hroro no pazneny 50
Paznen 3. UndpopManimoHHbIE TEXHOJIOTHHU
31 KomMmnbroTepHo-MaTeMaTH4ecKoe 2 )
’ MOJIETMPOBAHKE
32 ba3sl naHHBIX 10 4
33 Be6-caiitbt 14
34 Kommroreprast rpaduka 3.5
3.5 3D-moznenvupoBaHue 8 3
Hroro no pazneny 48




PesepBHOE Bpems

20

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5







IHOYPOYHOE IINTAHUPOBAHUE
10 KUIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KoHTpouabHbIe
padoThbI

IIpakTHuyeckue
padoThI

Jlara
U3yYeHHUs

DJIEeKTPOHHbIE
undpoBbie
oOpa3oBaTte/ibHbIE

pecypchl

TpeboBaHus TEXHUKH OE30MACHOCTH U
TUTUMEHBI IpU paboTe ¢ KOMIBIOTEPAMU U
JPYTrMMH KOMIIOHEHTaMU HU(POBOIoO
OKPYKEHUS

[TpuHLIMIIBI PAOOTHI KOMITBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM

OOMeH JaHHBIMH C TTOMOIIBIO IITHNH.
KoHTposuieps! BHEIIHUX YCTPONCTB

ABTOMaTHYECKOE BBIITOJIHEHUE ImporpamMmaI

MPOIIECCOPOM

OnepartuBHas, IOCTOSIHHAS U
J0JroBpeMeHHast namsTh. KonTposiepsl
BHEIIIHUX YCTPOUCTB. IIpsmoii noctym k
HaMATH

CoBpeMeHHbIE KOMIIBIOTEPHbBIE
TEXHOJIOTUU

[TporpammHuoe obOecrieueHue
KOMITBIOTEPOB, KOMITBIOTEPHBIX CHCTEM H
MOOWIIBHBIX YCTPOMCTB

CucreMHO€E NporpaMMHOE 00ecIIeYeHHE.
OneparioHHbIE CUCTEMBbI




Yrunutel. [IpaiBepsl yCTPOUCTB.

? ITapamiensHOE MPOrpaMMHUpPOBAHUE

10 WucTannsamus u JeMHCTaUISIHS
MIPOTrPaMMHOTO 00€CTICUCHUS
®daiisioBble cucTeMBI. [I[pUHITUIIBI

1 pa3MenieHust 1 UMeHOBaHus (aiiyioB B
nosiroBpeMeHHoM namsatu. [1labionsr ais
oTnMcaHus rpymi (HaiioB
3akoHoaaTenscTBO Poccuiickoit

12 ®denepanyu B 00J1aCTH MPOTPAaMMHOTO
oOecrieyeHus U JTaHHbBIX
[TpyHLIMIIBI TOCTPOEHHUS U anllapaTHbIE

13 KOMITOHEHTBI KOMIIBIOTEPHBIX CETEH.
CereBble IPOTOKOJIBI

14 Cetp UnTEpHET

15 Pa3nenenune IP-ceTu Ha ITOACETH C
MIOMOIIbIO MacOK NOJACETEN

16 CereBoe aIIMUHUCTPUPOBAHNE
Buner nestensHoCTH B ceT THTEepHET.

17 Cepsucel atepHeTa. ['ocynapcTBeHHbIE
AJIEKTPOHHBIE CEPBUCHI U YCIYTH

18 NudopmanmonHas 6€30macHOCTh

19 BpenonocHsle mporpaMMHoOe oOecrieueHne
¥ METOJIbI OOPHOBI ¢ HUM

20 [TpakTudeckas paboTa o reme
" AHTUBHUPYCHBIE POrpamMMBbI"

o1 Opranuzanys JUYHOTO apXuBa

uHpopManuu. PesepBHoe KonupoBaHHe.




ITaposibHas 3ammTa apxuBa

22

udpoBanue TaHHBIX

23

Anroput™m mudpoBanus RSA.
Creranorpadus

24

[TpakTuueckas paboTa no reme
"[lIndppoBanue naHHBIX"

25

WNudopmanus, 1aHHBIC U 3HAHUS.
WHdopmaninoHHbIE TPOLIECCHI B TPUPO/IE,
TEXHUKE U 0011ecTBe

26

HenpepbIBHBIC U AUCKPETHBIE BETUYNUHBI U
curHaibl. Heo6Xo1uMocCTh TUCKpeTH3auu
UH(OPMAaLINK, IpeTHA3HAYEHHON /IS
XpaHeHHUs, epeiaun U 00paboTKH B
UPPOBBIX CHCTEMAX

27

JIBonyHOE KOAMpPOBaHKE. PaBHOMEpHBIE U
HEpaBHOMEpHbIE KO/bI. [lekoaupoBaHue
COOOIIIEHUH, 3alMCAaHHBIX C [IOMOILBIO
HEPABHOMEPHBIX KOJI0B

28

VYcenosue @ano. [locTpoeHre 0AHO3HAYHO
JEKOJUPYEMBIX KOJOB C IOMOULIBIO JepPEBa.
I'pad An. A. MapkoBa

29

EnuHuIB! H3MepeHnst KOJTHMYecTBa
uHpopmanuu. AndaBUTHBIN TOIXOI K
OLIEHKE KOJIM4ecTBa MH(OpMaIH

30

CHCTEMBI CUNCIICHUS

31

ITepeBoa uncen U3 OJHOM CUCTEMBI
CUHCIIEHUS B IPYIYIO

32

I[BOI/I‘{HaSI, BOCbMECpPHUYHAA U




meCTHaAuaTCpuIHas CUCTEMbI CHUCIICHUA,
CBA3b MCXKY HUMU

33

JIBonuHas, BOCbMEpUYHAs U
IECTHAALIATEPUYHAS CHCTEMBI CUUCIICHHUS],
CBSI3b MEXIY HUMHU

34

JIBonuHasi, BOCbMEpHYHAsS U
IECTHAALIATEPUYHAS CHCTEMBI CUUCIICHHUS],
CBSI3b MEXIY HUMU

35

ApudmeTrnueckue onepanuu B
HO3ULIMOHHBIX CUCTEMAX CUMCIICHHS

36

TpouuHas ypaBHOBEILIEHHAs CUCTEMA
CUHCIICHUS

37

I[BOI/I‘-IHO-I[CCSITI/I‘-IHEUI CHUCTEMA CUUCIICHUA

38

KonupoBanue TekcToB

39

PactpoBoe komupoBaHre n300pakeHHi

40

[IpakTuyeckas pabora 1o Teme
"Inckperusanus rpadpuueckoit
nHpopmanun"

41

IIBeToBbIe MOAEnU. BekTopHOE
KoaupoBanue. @opmartsl (aiiios.
Tpéxmepnas rpaduka. @pakranbHas

rpaduka

42

Koauposanue 3Byka. Onenka
nHpOopMaIrmoHHOT0 00BEMA 3BYKOBBIX
JAHHBIX MPU 33JaHHBIX YaCTOTE
JUCKPETU3aIUU U Pa3psiIHOCTU
KOJIMPOBaHUS

43

[TpakTudeckas pabota 1mo Teme




1

" lucKkpeTH3anus 3ByKOoBO nHpopMarmm'

44

OcCHOBBI anreOphI JIOTHKH

45

Jlornueckwue onepanun. TaOauIrs!
NCTUHHOCTHU

46

Jlornueckue Belpaxenus. Jlornueckue
TOXKJeCTBa. JI0Ka3aTeNbCTBO JIOTHYECKUX
TOKJIECTB C MIOMOILBIO TAOJIUI] UICTUHHOCTH

47

[IpakTuyeckas pabora 1o Teme
«IlocTpoenue n ananu3 Tadiuiy
UCTUHHOCTH B TAaOJIMYHOM IPOLIECCOPE»

48

Jlormueckue Oncpanru v orcpalu Hajq
MHOXCCTBaMHU

49

Jlormueckue Orcpauru 1 orepalun HaJ
MHOXXECTBaMU

50

3aKoHBI AJIreOpPbI TOTUKU. DKBUBAJIICHTHbBIC
peoOpa3oBaHus JOTHUYECKUX BhIPAKECHHMA

51

Jlornueckue ypaBHEHUS U CUCTEMBI
YpaBHEHUU

52

Jlornueckue (QyHKUUU. 3aBUCUMOCTb
KOJIMYECTBA BO3MOXKHBIX JIOTUYECKUX
(GYHKIMH OT KOJIMYECTBA apIyMEHTOB.
[TonHbBIE CUCTEMBI TOTHYECKUX (PYHKIHIA

53

KanoHnnveckue (popMbl JTOTHYECKHX
BbIpakeHUil. COBEpIIEHHbBIE
JU3BIOHKTUBHBIE U KOHBIOHKTHBHBIC
HOpMaJIbHBIE (DOPMBI, AITOPUTMBI UX
MOCTPOCHMS MO TalJIHIle HCTUHHOCTH

54

Jlornyeckue 3J1eMeHTHl B COCTaBe




KOMITBIOTEpA

55

Tpurrep. Cymmarop. MHOropaspsIHbII
CyMMaTop

56

[TocTpoeHue cxeM Ha JJOTHYECKUX
JIEMEHTaX. 3aMUCh JIOTUYECKOTO
BBIPAKEHMS 110 JIOTUYECKOH CXEME

57

Mukpocxembl ¥ TEXHOJIOTUS UX
MIPOU3BOJICTBA

58

[IpeacraBienue HeNbIX YUCET B TAMSATH
KoMmIbioTepa. OrpaHMYeHHOCTh JUana3oHa
Yyuces MPU OTPAaHUYEHUN KOJIMYECTBA
pa3psnos. Ilepenonnenne paspsaHoit
CeTKHU

59

be33HakoBbIe U 3HAKOBBIE JAHHBIE.
3HaKOBbIN OWT. [[BONYHBII
JIOTTOJTHUTEbHBIN KO OTPHUIIATEIbHBIX
qucen

60

[ToOGuTOBBIC TOTUUECKHE OTICPAITHH.
Jloruueckuii, apuMeTHIECKUI U
[UKJINYECKUI COABUTH

61

[[IndpoBanme ¢ MOMOIIBIO TOOUTOBOM
onepanun «uckmoyaromee NJIN»

62

[IpencraBieHue U XpaHEeHUE B TAMSITH
KOMITHIOTEPA BEIIECTBEHHBIX YUCEI

63

BrinosiHeHue onepanuii ¢ BEEeCTBEHHBIMU
YUCJIaMU, HAKOTUICHUE OLTUOOK TIPH
BBIYUCIIEHUSIX

64

[TpakTuyeckas padora no teme «3yuenue




MopaspAAHOro MalliIMHHOI'O IPEACTaBIICHUSA
OEJIbIX U BEIMICCTBEHHBIX YHUCEID»

65 AHaIu3 anropuTMOB 1
Dtarnbl pelieHus 3a/1a4 Ha KOMIIBIOTEpeE.

66 HHCcTpyMeHTaIbHBIC CPE/ICTBA: 1
TPaHCIATOP, OTIAAUUK, TPOPUINPOBIIUK
Cpena nporpammupoBanus. Komnusanus

67 Y MHTEpIpETaLus IPOrpaMM. |
Bupryanenbie mammHbl. IHTErpHpoBaHHast
cpena pa3paboTKu

68 MeTto1bl OTJIAJKK IPOTrpaMM 1

69 TUIIBI TEPEMEHHBIX B S3BIKE 1
[IPOrpaMMHPOBAHUS

70 O06paboTKa LeNbIX YUce 1

71 O0paboTKa BENECTBEHHBIX YHCET 1

72 CryvaiiHble U nIceBAOCTyYaiHbIEC YUCIA 1

73 Betsnenus. CnoxHbIe yCI0BUS 1

74 [{ukmel ¢ ycrmoBueM 1
[1KBI IO MEpEMEHHOM.

75 B3anmo3aMeHs1eMOCTh pa3InuHbIX BUIOB 1
IIUKJIOB

76 O06paboTka HaTypaIbHBIX YHCEN C 1
HCIIOJIb30BaHUEM IIHKIIOB
HaxoxeHue Bcex IpoCThIX YHCel B

77 3agaHHOM Auanas3one [Ipakruyeckast | 0.5
pabota 1o teme «PelieHue 3a1a4 METOI0M ’
nepedopay

78 NuBapuaHT nukia 1




79

JlokymMeHTHpOBaHuE MpOrpaMmm

O06paboTka TaHHBIX, XPAHAIIUXCS B

80
darinax

81 Pa30uenue 3anaun Ha nox3agayun
Vcnonb30BaHue CTaHIAPTHOM OMOIHOTEKH

%) A3bIKa IporpaMMmupoBanus. [lonkmouenne
OMOIMOTEK MOAMPOrPaMM CTOPOHHUX
MPOU3BOAUTENEH

&3 [ToanporpaMmel (poLieAypbl U (YHKIIUH)

84 [Hoxmporpamms! (ipoueaypsl U (GyHKINH)

g5 [TpakTnueckas paboTa o Teme
"Pa3paboTka moamnporpamm”
Pekypcusi. PekypcruBHbBIE 00BEKTHI

26 (ppaxraisr). PexypcuBHbIE IpOLIETyphI U
¢yHkuuu. Mcnonp3oBaHue cTeka yis
OpraHu3aIlH PEKYPCUBHBIX BHI30BOB

g7 [TpakTnueckas padboTa 1o Teme
"PexkypcuBHbIE TOANIPOrpamMMbI"

28 MoaynpHBII IPUHIUI TOCTPOEHUS
nporpamm

89 YucneHHbIE METOIBI

9 [TpakTuyeckas pabora 1o Teme
«YucneHHoe peleHre ypaBHEHHI»

01 Hcnonp30oBaHue JUCKPETU3ALNH B
BBIUUCIIUTEbHBIX 33a4ax
[TpakTryeckas pabora 1o Teme

92 «IpnbnnxEHHOE BHIYMCIEHUE AJIUH

KPUBBIX U IUIOIIAAeH puryp»




93

[TpakTnyeckas padora o reme «llouck
MakcuMyMa (MUHUMYyMa) (QyHKIHUN

94

O0paboTka CHUMBOJIBHBIX JJAHHBIX.
ANropuTMBI 00pabOTKH CUMBOJIBHBIX
CTPOK: OACYET KOJIMUECTBA MOSABICHUN
CHUMBOJIa B CTPOKE

95

AnTopuTMBI 00pabOTKH CHMBOJIBHBIX
CTpPOK: pa30HeHue CTPOKH Ha CJIOBA MO
poOeTbHBIM CHMBOJIAM

96

Anroput™bl 00pabOTKH CUMBOJIBHBIX
CTPOK: ITOMCK MOJACTPOKU BHYTPHU JaHHON
CTPOKH; 3aMEHa HAICHHOW MOJICTPOKHU HA

APYT'YIO CTPOKY

97

ITpakTnueckas pabota 1o reme
"O0OpaboTKa CTPOK C UCIOJIBL30BAHUEM
byHKIUI cTaHIapTHON OMOTMOTEKH S3bIKa
porpaMMHupoBaHus"

98

I'eHepanus 0B B 3aJJaHHOM aj(aBuTe

99

MaccuBEbI 1 IOCJIEA0BATEIHLHOCTH YHUCEIL.
[IpakTrueckas paboTa 1o Teme
"3amonuenne maccusa'

0.5

100

O06001IEHHBIE XapaKTEPUCTUKN MAaCCHBA

101

JIMHeWHBII IOUCK 3aJJaHHOI'0 3HAYCHHUS B
maccuBe. [IpakTuyeckas pabora mo reme

"JInHeHHBIH NOMCK 3aJaHHOr0 3HAYEHHUS B
maccuse"

0.5

102

[TpakTuueckas padota no teme "[louck
MHUHHUMAJIBHOTO (MaKCUMaJIbHOTO)




3JIEMEHTA B YMCIOBOM Maccuse"

103

CopTupOoBKa 0THOMEPHOT'O MACCHBA.
[TpocTbie METOIBI COPTHUPOBKH.
[TpaxTnueckas padbora no teme "IIpocteie
METO/Ibl COPTUPOBKH MaccuBa"

0.5

104

CoptupoBka ciusiHueM. beictpast
COpPTUPOBKA MaccuBa (aJIFOPUTM

QuickSort). [IpakTudeckas padoTa 1o reme

"BbeicTpas copTupoBka Maccupa

0.5

105

JIBOMUHBII MOMCK B OTCOPTUPOBAHHOM
maccuBe. [IpakTuueckas pabota no reme
" JIBOMYHBIN MTOUCK"

0.5

106

JIBymMepHbIe MacCUBBI (MaTpPHULIbI)

107

Anroput™bl 00pabOTKH MaTpHIL

108

Pemenne 3a1ay anann3a JaHHBIX

109

CpeZncTBa TEKCTOBOTO TpoIeccopa

110

KoMmnbrorepHas BEpcTKa TEKCTa

b | | | |

111

[IpakTuyeckas padora o reme "BépcTka
JOKYMEHTOB C MAaTEMaTUYECKUMU
dbopmynamu”

112

I/IHCTDYMGHTBI PELUCH3UPOBAHNA

113

[TpakTnueckas paboTa 1o Teme
"MHOrocTpaHU4HbIE JOKYMEHTHI"

114

Ob6naunsbie cepBuchl. KonnextuBHas
pabota ¢ nokymeHtamu. [IpakTuueckas
pabora o teme "KomnexrtuBHas padora ¢
JIOKyMEHTaMH"

0.5

115

Ananuz JaHHBIX. bolblline JaHHBIE




116

MaimHHoe 00yueHue

117

AHaJM3 TaHHBIX C ITOMOIIBIO 3JIEKTPOHHBIX
TaOJIALL

118

[TpakTuueckas pabota no reme "AHanus
JAHHBIX C IIOMOIIBIO AITEKTPOHHBIX
prlniig

119

[Toctpoenue rpadukoB HyHKIHA.
[IpakTuyeckas pabora 1o Teme
"HarnsaHoe npeacraBieHue pe3yibTaToB
CTaTUCTUYECKON 00pabOTKH JaHHBIX B
BUJIE TMarpaMM CpeJICTBaMU peJaKkTopa
AIIEKTPOHHBIX Ta0HI"

0.5

120

Jlunuu tpena. [Ipakruueckas pabora no
teme "[logOop nmuHuM TpeHaa,
IIPOrHO3UpoOBaHue"

0.5

121

[Ton6op mapamerpa. [IpakTudeckas pabora
no teMe "YncneHHoe peleHue ypaBHeHHM
C TIOMOIIBIO TO00pa mapameTpa”

0.5

122

OnTumu3anus Kak NOMCK HaWIy4dIlIero
pelIeHNs B 3a/laHHBIX YCIOBUSIX.
[TpakTryeckas pabota o reme "Pemenue
3a/1a4 ONTUMH3ALUU C IOMOIIBIO
AJIEKTPOHHBIX Ta0ML"

0.5

123

PesepBHOE Bpems

124

PesepBHOE Bpems

125

PesepBHOE Bpemst

126

PesepBHOE Bpems

127

PesepBHOe Bpems

bt | | | |




128 PeszepBHOe Bpemst 1
129 PeszepBHOE Bpemst 1
130 PeszepBHoe Bpemst 1
131 PeszepBHOE Bpemst 1
132 PesepBHOE Bpemst 1
133 Pe3epBHOE BpeMms 1
134 PesepBHOE Bpemst 1
135 PezepBHOE BpeMms 1
136 Pe3epBHOE Bpems 1
OBILEE KOJIMYECTBO YACOB 1O 136 25

[TPOIT'PAMME




11 KVIACC

KosmmuecTBo yacos JIeKTPOHHbIE
Ne ara u@posBbie
n/n Tewa ypoka Bcero Koutpoanupie | Mpakriieckue ﬂsyqeﬂuﬂ :)Iﬁ;)l:ll;OBaTeJILHble
padoThbI padoTbI pecypest
1 KonnuecTtBo nunpopmanmu 1
2 AJITOPUTMBI CIKATUSI TAHHBIX 1
AnroputMm Xaddmana 1
[IpakTuyeckas pabdora o Teme "Cxarue
4 JTAHHBIX C MIOMOLIBIO AITOPUTMA 1 1
Xapdmana"
5 Anroputm LZW 1
AJTOPUTMBI CKATHS TAHHBIX C IIOTEPSIMHU.
6 [IpakTuyeckas padora o Teme "Cixatue 1 0.5
JIaHHbIX ¢ notepsmMu (anroputmsl JPEG,
MP3)"
CkopocTh niepeiaun JaHHbIX 1
[TomexoyCTONYHBBIE KOABI 1
9 [IpakTuueckas paboTa mo reme 1 1
"[TomexoycroitunBbie KOIbI"
Cucrembl. KOMIIOHEHTHI CUCTEMBI U X
10 B3anMojeiicTBre. CucTeMHbINH AP PeKT. |
VYnpasienue kak THPOPMaMOHHBIN
nporecc. OOpaTHas CBS3b
11 Monenu u MmoienMpoBaHue 1
12 I'padbr 1
13 Pemenue 3amau ¢ moMoripio rpados 1




14

Hepebs

15 OCHOBBI TEOPUH UT'P
[IpakTrueckas padota mo teme "llonck

16 BBIMTPBILIHON CTPATErnU B UTPE C MOJTHOM
uHopmarmein”

17 CpencTBa HCKYCCTBEHHOI'O MHTEJIEKTA

18 [IpakTuueckas padbora no Teme "Cpeacrtsa
HCKYCCTBEHHOI'O MHTEJIJIeKTa"
dopmanuzanys MOHATUS alrOpUTMA.

19 MamuHa TeropyHra Kak yHuBepcalbHast
MoJenb Berunciaenuil. Teznc Uépua—
Trropunra
[TpakTuueckas paboTa 1o Teme

20 "CocTaBiieHHE IPOCTOM ITPOTrpaMMBbI IJIst
MamuHbl Teropunra"

21 Mammna Ilocra

22 Hopwmanwsasie anropudmber Mapkoa
ANTrOpUTMHUYECKH Hepa3pelIuMbIe 3aJauu.

23 3agada octaHoBa. HeBO3MOXKHOCTE
aBTOMAaTUYECKOM OTIaIKH IPOTrpamMm

24 C1oXHOCTh BBIYMCIICHUN
[Tonck MpoCTHIX YKCeN B 3aJaHHOM

25 JMarna3oHe ¢ MOMOILBIO aJropuTMa
«pernieto Iparochenar

2% [IpakTuueckas padora no teme "[louck
IIPOCTBIX YKMCENl B 3aJaHHOM Jihara3oHe"

7 MHoropa3psiJHbI€ LI€TIbIE YUCIIA, 3a1a4H

JUIMHHOH apuMeTuKu




28

[IpakTuueckas pabota no reme
"Peann3anus BEIYMCICHUN C
MHOTOpa3psiAHBIMHU YUCIAMH"

29

CrnoBapu (accormaTUBHbBIE MACCUBBI,
0TOOpaKkeHHs). XOII-TaOIUIIBI.
[TocTpoenue anhaBUTHO-4YACTOTHOTO
cJIoBaps [Tl 33IaHHOTO TEKCTa

30

[IpakTuueckas pabora o Teme
"ITocTpoenue anpaBUTHO-4ACTOTHOTO
cJI0Baps JUIsl 3a/1aHHOTO TeKcTa"

31

AHanu3 TeKCTa Ha €ECTECTBEHHOM S3BIKE.
Brigenenne nociaemoBaTeIbHOCTEH IO
mabony. PerynsipHpie BeIpakeHHUS.
YacToTHBIN aHAIIN3

32

[IpakTuueckas padora o Teme "AHanus
TEKCTa Ha €CTECTBEHHOM sI3bIke"

33

Creku. AHamu3 NpaBUILHOCTU CKOOOYHOTO
BBIPAKEHUS

34

Brruucnenue apudmernyeckoro
BBIPAYKCHU S, 3aIMCAHHOTO B ITOCT(OUKCHOM

dbopme

35

[IpakTuyeckas pabora o Teme
"Boruucienue apupmMeTu4ecKoro
BBIPA)KEHUS, 3aITUCAHHOTO B OCT(PUKCHON

dopme"

36

Ouepenu. Mcnonb3oBaHue ouepenu 1iis
BPEMEHHOI'O XpPaHEHUS JaHHBIX

37

[IpakTuueckas pabota mo Teme




"UcnonszoBanue ouepenu"

38

HepeBbs. Peanusanus qepesa ¢ HOMOILIBIO
CCBUIOYHBIX CTPYKTYp. J{BOn4HBIE
(bunapusie) nepeBbs. [locTpoenue nepera
JUISL 3a/IaHHOTO apu(METHYECKOTO
BBIPaKCHUSA

39

[IpakTuueckas paboTa o Teme
"Ucnons30BaHme 1epEBLEB IS
BBIYUCIICHHSI apr(PMETHICCKUX
BbIpa)KeHUI"

40

PexypcuBHBIE aNropuTMBI 00X0/1a epeBa.
Hcnonp3oBaHne cTeka U o4epenu s
00xo0/1a nepena

41

PexypcuBHBIC anropuT™MBI 00X0/1a JepeBa.
Hcnonp3oBaHue cTeka U 04epenu s
00xo0/1a nepeBa

42

Anroputmsl Ha rpadax. [Toctpoenue
MHHHUMAaJILHOTO OCTOBHOTO JIepeBa
B3BEIICHHOT'O CBS3HOTO
HEOPHEHTUPOBAHHOTO Tpada

43

O6xox rpada B rimyouny. O6xon rpada B
HIPUHY

44

KosmmuecTBo pa3nnyHbIX IyTEH MEKIY
BEPIINHAMU OPUEHTUPOBAHHOI'O
alMKINYecKoro rpaga

45

Anroputm JleHKcTpsl.

46

[IpakTuyeckas pabora no Teme
"BelyricrieHue JUIMHBI KpaT4yaiiiero myTu




MEXIy BepIIMHaMHK Tpada (aIropuT™
Heiixctpsr)"”

47

AnropurMm ®noiina—Yopania

48

3agauu, penraeMplie ¢ TOMOIIBIO
JUHAMHUYCCKOT'O HpOFpaMMI/IpOBaHI/ISII
BBIYUCIICHHE PEKYPCUBHBIX (PYHKIUI

49

[IpakTuueckas pabora o Treme
"BbruncieHne peKypcuBHBIX QyHKIUH ¢
MOMOIUIbIO TMHAMUYECKOTO
porpaMMHupoBaHus"

50

3agauu, penraeMplie ¢ TOMOIIBIO
JTUHAMHYECKOI0 IPOrPaMMHUPOBAHMUSL:
MOACYET KOJIUYECTBA BAPUAHTOB

51

[Ipaktrueckas padora o teme "[loacuér
KOJINYECTBA BAPUAHTOB C MIOMOIIBIO
JMHAMHYECKOI0 IPOrpaMMHUpPOBaHUs"

52

3ajauu, peraeMble ¢ TOMOIIbIO
JAUHAMHUYCCKOI'0 IpOorpaMMUpPOBaAHUA:
3a]]a4u ONTHMU3ALUU

53

ITonsaTHe 0 mapagurmax
nporpammupoBanusi. O630p sS3bIKOB
IPOrpaMMHUPOBAHUS

54

[TonsaTue 06 00bEKTHO-OPHUEHTHPOBAHHOM
MIPOrPaMMHUPOBAHUU

55

O0BekTHI 1 Ki1acchl. CBOMCTBA U METOIBI
00BEKTOB

56

OOBEeKTHO-OPUEHTUPOBAHHBIN aHAIN3

57

[TpakTuueckas pabota 1o teme




"Hcnoip30BaHue TOTOBELIX KJIACCOB B
nporpamMme”

Pa3paboTka mporpamm Ha OCHOBE

>8 00BEKTHO-OPUEHTHPOBAHHOTO MTOIX0/1a
[TpaxTuueckas padota "Pa3paboTka

59 IPOCTOI MPOrpaMMBbI C UCIIOJIb30BaHUEM 1
KJj1accoB"
WNukancymsuust. [Ipaktuueckas pabora no

60 teme "Pa3paboTka kiacca, HCIIOJIb3YIOIIETO 0.5
MHKATICYJISIHIO"

61 Hacnenosanue. [lonumopdusm

6 [TpakTuueckas paboTa 1o Teme 1
"PazpaboTka nepapxuu kjiaccos"
Cpenpl 6bICTPOI pa3pabOTKH IPOTPAMM.

63 [IpoexTupoBanue naTEpPeiica
NOJIb30BaTEN

64 [IpoexTupoBanue nnTepdeiica
M0JIb30BaTEs

65 Hcnonp30BaHne rOTOBBIX YIPABISIEMbIX
AIIEMEHTOB JJIsl IOCTpOeHUs HHTepdeiica
[TpakTuueckas pabota 1o reme

66 "Pa3paboTka mporpamMmmsl ¢ TpadUUEeCKUM 1
uHTepdeiicom”

67 H3yueHne BTOPOro sA3bIKa
pOTrPaMMHPOBAHUS

68 W3yuenue BTOpOro s3bIKa
IPOrpaMMHUPOBAHUS

69 OTanbl KOMIIBIOTEPHO-MAaTEMATUYECKOTO




MOACINPOBAHUA

70

Juckpernsanus npu MaTeMaTU4eCKOM
MOJIECJINPOBAHUU HETIPEPBIBHBIX ITPOLIECCOB.
MogenupoBaHue JBHKEHUS

71

[TpakTuueckas paboTa no Teme
"MopenupoBaHue ABUKEHUS"

72

MozenupoBaHre OHOIIOTUIECKUX CUCTEM.
[TpakTuueckas pabota 1o Teme
"MopenupoBaHue OUOIOTHYECKUX cucTeM"

0.5

73

MaremaTu4ecKue MOACIIN B DKOHOMHMKE.
BreraucnurensHEIC OKCIICPUMCHTHI C
MOACIIAMHA

74

BepostHocTHbie MOnenu. [IpakTnueckas
pabora o Teme "MmuTtanmonHoe
MOJIEJIMPOBAHHUE C TOMOLIBIO0 METOA
MonTte-Kapmno"

0.5

75

KoMmproTepHoe MoieTupOBaHUE CUCTEM
yIpaBICHUS

76

O6paboTka pe3yabTaTOB KCIIEPUMEHTA

77

Tabnuunble (pensuOHHbBIE) 0a3bl JaHHBIX

78

[Touck, coprupoBka u GpuiIbTpaLUs
JAHHBIX. 3anpOChl Ha BEIOOPKY JTaHHBIX.
3anpocsl ¢ mapameTpaMu. Beraucisemsle
HOJIs B 3arpocax

79

[IpakTuyeckas padora o teme "Pabora ¢
roToBo# 0a30if JaHHBIX"

80

MHoroTtabau4HbIe 0a3bl JaHHBIX. THITBI
CBsI3el Mex Ay Tabmuramu. BaemHuit




xirod. IlenocTHOCTE 0a3bl TAHHBIX

[IpakTuueckas padbora 1o reme

81 "Pa3paboTka MHOTOTA0JIMIHON Oa3bI
NaHHBIX"

20 3anpockl K MHOTOTaOJIUYHBIM 0a3am
JAHHBIX

3 [TpakTrueckas pabora mo Teme "3ampocsl K
MHOTOTa0IMYHON 0a3e JaHHBIX"

84 S3bIKk ynpaBieHnus ganHabiMu SQL
[IpakTudeckas pabota mo Teme

85 "VrpaBneHue TaHHBIMU C TIOMOIIIBIO S3bIKa
SQL"

26 Hepensaunonusie 6a3bl JaHHBIX.
DKCNEPTHBIE CUCTEMBI

87 NHTepHeT-npuiioxkeHus
[ToHsiTHE O CEpBEPHON M KITMEHTCKOM

88 qacTax caiita. TeXHOIOTUS «KIHEHT —
cepBep», €€ JOCTOMHCTBA U HEAOCTaTKU

89 OcHoBsI s13p1ka HTML

90 [TpakTuueckas padota o Teme "Co3nanue
TEKCTOBOU BEO-CTpaHUIIBI"

91 OcHoBsI s13p1ka HTML

92 OcHoBsI s1361ka HTML
[IpaxTrueckas padora o teme "Co3nanue

93 BeO-CTpaHMIIbl, BKIIOYAIOIIEH
MYJIbTUMEAUNHBIE OO0BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHBIE, BUJI€0)"

94 OcHoBBI KackaaHbIX Ta0uI ctuiien (CSS)




95

[IpakTuueckas padbora 1o reme
"OdopmieHue cTpaHHUIIbI C TOMOIIIBIO
KacKaJaHbBIX Ta0muI] cTriei"”

96

Cuenapun Ha si3bIKe JavaScript

97

Cuenapuu Ha s13b1ke JavaScript

98

®opmbl Ha BeO-CTpaHUIIe

99

[IpakTuueckas pabota no teme "O6padoTKa
JaHHBIX popM"

100

Pa3menienue BeO-caiiToB. Ycmyra
XOCTHHTA. 3arpy3Ka ¢aiioB Ha CalT

101

Kanpuposanue. HcnpaBnenue
nepcnektusbl. [ ncrorpamma. Koppexius
YpOBHEH, KOPPEKITHUS IIBETA.
OO6eciBeurBaHUe [IBETHBIX N300pasKEHHI

102

BBoj n300paxxeHn# ¢ UCTIOIB30BaHUEM
pa3IMYHBIX TUGPOBHIX YCTPOUCTB.
[TpaxTrueckas padota mo Teme "OO6paboTKa
1 poBbIx otorpaduii”

0.5

103

Perymib. Pabota ¢ obnactsmu. OUIbTPHL.
[IpakTuyeckas padora o Teme "Perymib
1 poBbIx otorpaduii”

0.5

104

MHorocnoitHbie n300paxeHus. TeKCToBbIe
ciou. Macka cnos. Kananel. Coxpanenue
BBIJICJIEHHON 00J1acTH

105

[IpakTudeckas pabora 1o Teme
"MHorocnoiabie n300paxeHus "

106

[MoaroroBka WIIOCTpaLnii 715l BEO-CalTOB.
[IpakTrueckas paboTa mo Teme

0.5




" AHUMUPOBaHHbIE N300pakeHUs"

107

Bexropnas rpaduka. Bekropuzarus
pacTpoBBIX N300pakeHUN

108

[IpakTrueckas padorta no Teme "BekTopHas
rpaguka"

109

[TprHIUIBI OCTPOSHUS M PEAAKTUPOBAHUS
TPEXMEPHBIX MOJIEIEN

110

[TpaxTuueckas padota o teme "Co3nanue
IPOCTBIX TPEXMEPHBIX Mojienen”

111

Cerounble Moenu. Marepuanbl

112

[IpakTuueckas pabota o teme "CeTouHbIE
mozaenn"

113

MO[[GJII/IPOBaHI/Ie HCTOYHHUKOB OCBCIIICHUA.
Kamepsl

114

[TpakTuueckas paboTa no reme
"Pennepunr"

115

AnnutuBHBIE TeXHOJOTHH (3D-nipuHTEpHI)

116

[ToHsATHE O BUPTYaIbHON PEaTbHOCTH U
JIOTIOJIHEHHO! PEAIbHOCTU

117

PesepBHOE Bpemst

118

PesepBHOe Bpems

119

PesepBHOE Bpemst

120

PesepBHOE Bpems

121

Pe3epBHOE Bpems

122

Pe3epBHOE Bpems

123

Pe3epBHOE Bpems

124

PesepBHOE Bpems

— | e | e | | et | e [ |




125 PesepBHoe Bpems 1
126 PeszepBHOe Bpemst 1
127 PeszepBHoe Bpemst 1
128 PeszepBHOE Bpemst 1
129 PezepBHOE Bpemst 1
130 Pe3epBHOE BpeMms 1
131 PesepBHOE Bpems 1
132 Pe3epBHOE Bpems 1
133 Pe3epBHOE Bpems 1
134 Pe3epBHOE Bpems 1
135 Pe3epBHOE Bpems 1
136 PeszepBHOE Bpemst 1
OBILEE KOJIMYECTBO YACOB I10 136 36.5

[NPOIT'PAMME







ITPOBEPAEMBIE HA EI'D 110 UHOOPMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
INPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NMpoBepPsIEMOro
TpeOOBaHUA

IIpoBepsiemble TpeOOBaHUS K NMPeIMETHBIM pe3yJibTaTaM 0CBOCHUS
OCHOBHOW 00pa3oBaTe/IbHOM MPOrpaMMbI CpeHero o01ero
o0pa3oBaHusi

1.

3namo (nonumams)

1.1

[ToHnMaHWe OCHOBHBIX MPUHIMIIOB YCTPOHCTBA M (PYHKIIMOHUPOBAHHS
COBPEMEHHBIX CTAllMOHAPHBIX M MOOHMIBHBIX KOMIIBIOTEPOB; TEHAEHIUH
Pa3BUTUSl KOMITBIOTEPHBIX TEXHOJOTHH; BIaJICHHME HABBIKAMH DPa0OTHI C
OTIEPAllMOHHBIMH CHUCTEMaMH W OCHOBHBIMH BHJAMH IPOTPAMMHOTO
obOecrieueHnss JJsl  peuleHHus Y4eOHBIX 3aJad 1O  BBIOPAHHOU

criequajinu3aluu

1.2

Hanuune mnpencraBneHuii o 0a30BbIX MPUHLUIAX OpraHu3alMd |

(YHKIIMOHUPOBAHUSI KOMIIBIOTEPHBIX CETEN

1.3

ITornmanne OCHOBHBIX IMPUHIUIIOB AWUCKPCTHU3AIWU PA3JIMYHBIX BUIO0B

uH(pOpMaIn

1.4

[Tonnmanue 0a30BBIX AITOPUTMOB OOpPaOOTKH YHCIOBOM M TEKCTOBOM
uHpOpMaLUU (3alMCh 4YMCENT B IO3UIHMOHHONM CHCTEME CUHUCIICHUS,
JeTTMMOCTD IIEJIbIX YMCEN; HaXOXKIEHHE BCEX NMPOCTHIX YMCET B 33aHHOM
JMana3oHe; 00pa0OoTKa MHOTOPa3psIHBIX IEJBIX YHCEN, aHau3

CHUMBOJIBHBIX CTPOK M JPYTHX), aITOPUTMOB IIOMCKA U COPTUPOBKH

1.5

3HaHue (I)YHKL[I/IOHaJIBHLIC BO3MOXHOCTH HWHCTPYMCHTAJILHBIX CPCIACTB

CpeIbl pa3padoTKU

1.6

Brnagenne OCHOBHBIMU CBEICHUSMHU O 0a3ax MAaHHBIX, X CTPYKTYpeE,

CpPEeJCTBAxX CO3/1aHUs U PAOOTHI C HUMH

1.7

IToHnMaHue BO3MOXKHOCTEW U OIPAaHUYEHUN TEXHOJIOTUN UCKYCCTBEHHOIO
MHTEJUIEKTa B pa3IM4YHBIX 00JacTAX; HalIW4Yhe MpeJCTaBIeHUA 00
UCTO/Ib30BaHUM  MH(POPMALMOHHBIX  TEXHOJOTHMM B pa3IM4HbIX

npodeccuoHaIBHBIX cepax

1.8

BiiageHue TeOpeTHYECKMM amnmaparoM, IO3BOJISIOIUM OCYLIECTBIISATh
[IPEACTABIICHUE 3aJaHHOI0 HATypaJbHOI'O YKCJIAa B PA3JIMYHBIX CUCTEMAax
CUMCIICHUS; BBINOJHATh IPEOOpa30OBaHMs JIOTMUECKUX BbIPAKEHU,
UCTIONB3Ysl 3aKOHBI aJreOphl JIOTUKHU; ONPECNIATh KpaTdalliuidi myTh BO
B3BEIICHHOM TIpade U KOJIMYECTBO MyTeH MEXAy BepUIMHAMU

OPUEHTUPOBAHHOTO AIUKINIECKOro rpada




Ymemo

2.1

YMeHHEe HCIIO0Ib30BaTh KOMIIBIOTCPHO-MATCMATHYCCKUC MOACIN IJId
aHamm3a O0BEKTOB U MpOoLeCCOB: q)OpMy.TII/IpOBaTL eJjib MOJACINPOBAHUS,
BBITIOJHATh aHAJINW3 PE3YIbTATOB, IMOJYUCHHBIX B XOJA€ MOICIMPOBAHMA,
OLCHUMBATb AACKBATHOCTH MOJCIN MOACIINPYEMOMY O6’I)GKTy nim

MPOLECCY; TPEACTABIIATH PE3YJIbTAThl MOJCIIMPOBAHUS B HATJISITHOM BUE
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YMmenue kinaccu(UIUpPOBaTh OCHOBHBIE 33/a4M  aHAIW3a JaHHBIX
(mporHO3MpOBaHME, KJ1accH(UKaIs, KJIacTepHu3anus, aHaJIM3
OTKJIOHEHUI); TMOHMMATh IIOCJIEI0BATEILHOCTh PEIICHMS 3aJad aHaln3a
JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYMCTKA M OIIEHKA KAa4ecTBa JaHHBIX,
BBIOOp ¥ (WIM) TIOCTPOEHHE MOJENH, MpeoOpa3oBaHUE JAaHHBIX,

BU3yalin3allud JAaHHBIX, HHTCPIIPETALIUA PE3YJIbTATOB

23

Ymenue omnpenensats HHQOPMaMOHHBIH 00bEM TEKCTOBBIX, rpadpuyecKux
Y 3BYKOBBIX JIaHHBIX IIPH 33JJaHHBIX MapaMeTpax AUCKPETU3ALUU. Y MEHUE
ONpeNeNiATh CPEIAHIOI CKOPOCTh IepelJadyd  JIaHHBIX, OLIEHUBATh
U3MEHEHHE BpPEMEHU IMepelayd Mpd HM3MEHEHHH HH(OPMAIIOHHOTO

00BbEMa TaHHBIX U XapaKTEPUCTUK KaHajla CBS3U
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YMeHHne CTpouTh KOJ, OOECIEUHMBAIONIMNA HAUMEHBIIYI0 BO3MOXKHYIO

CPEIHIOI0 [UTMHY COOOIIEHHUS PH N3BECTHON YaCTOTE CUMBOJIOB

2.5

YMeHHe HCIONb30BaTh IIPU PELICHUM 3a4ad CBOWCTBA IIO3UIMOHHOU
3allACU YHCEJ, AITOPUTMBI MOCTPOCHMS 3alUCH YHCIA B MO3ULMOHHON
CHCTEME CUHCIICHUs C 3aJlaHHBIM OCHOBAaHHEM M ITOCTPOEHHS YHCIIA I10
CTPOKE, COZEpXKAllleld 3aluCh JTOr0 4YHMCIa B IO3ULIUOHHOM CHCTEME
CYMCIICHMS  C  3aJaHHbIM  OCHOBAaHHMEM; YMEHHME  BBIIIOJIHATH

apI/I(i)MeTI/ILIeCKI/Ie OIrcpanyru B IIO3UITUMOHHBIX CUCTEMAX CHUCIICHHUA

2.6

YMeHHe CTPOUTHh JIOTUYECKOE BBIPAKEHHE B JU3bIOHKTUBHOW U
KOHBIOHKTUBHOM  HOpMaibHBIX ¢dopMax 1O 3aJaHHON  Tabmuie
WCTUHHOCTH; HCCIEIOBaTh 00JIACTh HWCTUHHOCTH  BBICKA3bIBAHMS,

CoAcCpIKaero NCPEMCHHBIC; pCIIaTh HECIOXKHBIC IOTMYCCKHUEC YPaBHCHUA

2.7

YMeHue pemars alrOpUuTMUYECKUE 3aJauyd, CBS3aHHBIE C AHAJIU30M
rpadoB (3amaud MOCTPOEHUS ONTHMAIBLHOTO MYTH MEXKIY BEpUIMHAMHU
rpada, onpeneneHuss KOJIMYeCTBa Pa3IMYHbIX IyTell MeXAy BepIMHAMU

OPUCHTHUPOBAHHOI'O AlIUKIIMYCCKOI'O rpa(ba)

2.8

YMeHue ucronb30BaTh JEPEBbsl IPU aHAIM3E€ U TOCTPOCHUU KOAOB U JUIS
NpEeCTaBICHUS apU(METHUECKUX BBIPAKEHUH, TpPU PEHICHUH 3a/1ad
IIOMCKa U COPTUPOBKHM; YMEHHE CTPOUTH IEPEBO HIPHI IO 3aJAHHOMY

aJITOpUTMY, paSpa6aTbIBaTL 1 000CHOBBIBATH BBIMI'PBIIIHYHO CTPATCTHIO

UTPbI
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YMeHue aHaau3upoBaTh AITOPUTMBI  C  HMCIOJIb30BAaHUEM  TaOJIHULL
TPACCUPOBKHU; ONPEIENATh 0€3 MCIONb30BaHUS KOMIIBIOTEPA PE3yJIbTaThl
BBINOJIHEHHS HECJIOXKHBIX MTPOrpaMM, BKIHOYAIOLIUX LIMKJIbI, BETBICHUS U

noArnporpaMmal, Ipu 3aJaHHBIX UCXOJHBIX JaHHBIX

2.10

YMeHue omnpeaensiTe CIOXHOCTh H3y4aeMbIX B Kypce 0a30BBIX
IrOpUTMOB (CyMMHMpOBAHHE JIEMEHTOB MAcCHBA, COPTHPOBKAa MaccHBa,
nepeOOpHbIe aIrOPUTMBI, JBOMYHBIA MOUCK) M NPHUBOJUTH IMPUMEPHI

HECKOJIbKMX aJITOPUTMOB PA3HOU CIIO0KHOCTH JIJISI PEIICHUS OTHOU 331a4u

2.11

BJ'IaI[eHI/Ie YHUBCPCAJIbHBIM  S3BIKOM IPOrpaMMHUPOBAaHHsA  BBICOKOI'O
ypoBHs (ITackanb, Python, Java, C++, C#), npeacraBieHusMUu 0 Oa30BBIX
TUTIAX JAHHBIX M CTPYKTypax NaHHBIX; YMEHHE HCIOJIb30BaTh OCHOBHBIE
VIOPaBISIOMAE  KOHCTPYKIMHM,  YMCHHE  OCYIIECTBIISATH  aHAJM3
NPEUIOKEHHOW  MPOrpaMMbl:  ONpPEAENsATh  pe3yjibTaTbl  pabOThbI
nporpamMmsl IIpu 3aJaHHBIX UCXOAHBIX HAHHBIX; OIPCACIIATHL, IIPU KAaKHUX
UCXOIHBIX JIaHHBIX BO3MOXXHO TIONyUYE€HHUE YKa3aHHBIX pPe3yJbTaTOB;
BBISIBIISITh JIAaHHBIE, KOTOpPBIE MOTYT TPUBECTH K OIIMOKE B padoTe
IporpaMMbl;  (OpMYyIUpPOBaTh  OPEUIOKEHUS [0  YIyYIIECHHIO

POTPaAMMHOTO KOJa

2.12

YMeHrue pealn30BBIBATH Ha  BBIOPAHHOM  JUIS  W3YYEHHS  SI3BIKE
nporpaMmupoBanus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
TUIIOBBIE AJITOPUTMBI OOPAOOTKH YHCEN, YUCIOBBIX MOCIEI0BATEIbHOCTEN
U MacCHMBOB: TIPEACTaBJICHHME 4HCIa B BHIE Habopa TPOCTHIX
COMHOKHUTEJICH; HAXOXKJACHHE MaKCUMAJIbHOW (MHHUMAIBHOM) HHQPHI
HATYPaJbHOTO YHUCIIA, 3aIIMCAHHOTO B CHCTEME CUMCIICHUSI C OCHOBaHHEM,
He mpeBblmarommM 10; BbUKCICHHE OOOOIIEHHBIX XapaKTEPUCTHK
DJIEMEHTOB MAacCHBa WJIM YHCIOBOH TIOCJIEOBATEIBHOCTH (CYyMMBI,
NPOM3BEACHUSI  CpPEeTHEro  apu(pMETHYECKOro, MHUHHMAaJIbHOTO U
MaKCUMAaJIbHOTO 3JIEMEHTOB, KOJUYECTBA AJIEMEHTOB, YAOBJIECTBOPSIOLINX
3aJ]aHHOMY YCIIOBHMIO); COPTHUPOBKY JJIEMEHTOB MAacCHBA; YyMEHHE
UCTIONIB30BaTh B MPOTpaMMax JIaHHBIE PA3JIMYHBIX THIIOB C Y4ETOM
OTpaHWYCHUN Ha JHMANa30H MX BO3MOXKHBIX 3HAYCHHU, MPUMEHSTH IMPHU
pelIeHNH 33/1a4 CTPYKTYPHl JAHHBIX (CIUCKH, CIOBapH, CTEKH, OUYEPElH,
JIEPEeBbs); MPUMEHSATh CTAHIAPTHBIE U COOCTBEHHBIC MOAIPOTPAMMBI AJIs
00pabOTKH YUCIIOBBIX JTAHHBIX M CHUMBOJIBHBIX CTPOK; HCIIOJIb30BaTh MPH
pa3zpaboTke mporpamMm OHOTUOTEKH TOAPOTPAMM; YMEHHUE HCIIOIh30BaTh

CPCACTBA OTJIIAAKHU IIPOIrpaMM B CpCAC IIPOrpaMMHUPOBaAHHA

2.13

YmMmenue HCIIOJIB30BAaTh QJICKTPOHHBIC Ta6J'II/II_[BI JJIA aHaJIn3a,

npeaCTaBJICHUA H 06pa6OTKI/I JaHHBIX (BKJ'IIO‘{aSI BbI60p OIITUMAJIBHOI'O




pelieHus, noA00p JUHUM TPEH[A, PEeIIeHHE 3ajady IPOrHO3UPOBAHMS);
YMEHHE UCHOJIb30BaTh TaOJIM4HbIe (pENLUOHHbIE) 0a3bl JAHHBIX H

CIIPpaBOYHBIC CUCTCMbI

2.14

YMeHue OpraHu30BBIBaTh JHUYHOC WH(OPMAIMOHHOE MPOCTPAHCTBO C
UCTIONIb30BAaHUEM  PA3IMYHBIX  CPEACTB  IH(PPOBBIX  TEXHOJOTHIA;
MOHMMAaHUE BO3MOXXHOCTEH IHM(PPOBBIX CEPBUCOB TOCYAAPCTBEHHBIX

yCIIyT, TUPPOBEIX 00Pa30BaATEILHBIX CEPBHCOB




IHEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D
1HO UH®OPMATHUKE

Kon

IIpoBepsieMblii 3J1eMEHT COIePKAHUS

1

[{udposas rpaMoOTHOCTH

1.1

OcHOBHbIE TEHJCHIIMH PA3BUTHUS KOMITBIOTEPHBIX TeXHONOTrui. [lapamiensabie
BBIYMCIICHHs. MHOronpouneccopHsie cucrteMsl. Pactipenenénueie

BBIYUCIIUTCIIBHBIC CUCTEMBI U 06pa60TKa 0OABIINX JaHHBIX

1.2

[IpuHUUNBI TOCTPOEHUS M amnmapaTHble KOMIOHEHThl KOMITBIOTEPHBIX CETEH.
CereBbie mnpotokonbl. Cerb HWMutepner. Apnpecanuss B cetu MHTepHer.
[Tporokonsr cteka TCP/IP. Cucrtema nomennbix umeéH. Pa3znenenune IP-cetn Ha

IMOJICETH C IIOMOIIIBIO MAaCOK IOACETEH

1.3

QaitnoBas cucrema. Ilouck B ¢aitnoBoit cucreme. [IpuHnunbl pasmenieHus 1
UMEHOBaHMs (aiiyioB B J0JrOBpeMeHHOW mamMsaTd. 1abnoHsl i onucaHus

rpymi ¢anioB

1.4

CKOpOCTB nepeaaun JaHHBIX. 3aBUCUMOCTh BPCMCHU nepeaaiu oT

MH(GOPMaLlMOHHOTO 00BbEMA JTAaHHBIX U XapaKTEPUCTUK KaHAaJIa CBSI3U

1.5

IudpoBanne nanHbix. CUMMETpUYHBIE M HecUMMeTpuuHble mUGpsl. [Hudpsr

npocrtoii 3amensl. [udp Lesaps. Hludpp Buxenepa. Anroput™m mmdpoBanus
RSA

1.6

Konpl, mo3Bosstomue o0Hapy>KUBaTh U UCHPABIATH OIIMOKH, BO3HUKAIOIINE TIPH
nepenaye qanHeix. Pacctosnue Xammunra. KonupoBanue ¢ HOBTOpeHHEM OUTOB.

Koarsl XoMmMmunra

Teoperuueckre OCHOBBI HHPOPMATUKU

2.1

JlBonuHOe  KoaupoBaHUE. PaBHOMEpHBIE W HEPAaBHOMEPHBIE  KOJBI.
JlexoaupoBaHue COOOIIEHNH, 3aIMCAaHHBIX C IOMOIBI0 HEPAaBHOMEPHBIX KOJIOB.
VYcenosue @ano. IlocTpoeHne OgHO3HAYHO AECKOAMPYEMBIX KOJOB C IMOMOUIBIO

JepeBa
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TeopeTnueckue TMOAXOABI K OIEHKE KoiudecTBa wuHpopmanuu. EauHUIBI
u3MepeHus: konmdectBa wuHpOpManmu. AJQaBUTHBIA TOAXOJ K OIICHKE
KoJu4ecTBa HHGPOpMANMK. 3aKOH aqAUuTHBHOCTH wuHPopmaruu. Dopmyrna

Xaptnu. Uadopmarus u BepositHocTh. Dopmyina [llenHoHa
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Cuctembl cuncieHus. Pa3BépHyTas 3amuch IENbIX M APOOHBIX 4YHCET B
HO3UIIMOHHOM cucTteMe cuncieHust. CBONMCTBAa NO3UIIMOHHOM 3alMCH YHCia:
KOJIMYECTBO IU(P B 3aMUCH, TPU3HAK JISTMMOCTH YUCIIAa HA OCHOBAHUE CHCTEMBI
CUHMCJICHUS. AJITOPUTM NIEPEBO/IA LIEJIOT0 Yucia U3 P-MuHON cuCcTeMbl CUMCIIEHUS

B ACCATUYHYIO. AHFOpI/ITM nepeBoaa KOHEe4YHOM P-muHOi1 ,Z[pO6I/I B ACCATHYHYIO.




AJNTOPUTM MepeBOjJa LENOT0 Yucia U3 JACCATUYHOW CHCTEMbl cuuciieHus B P-
nunyto. IlepeBos KOHEYHOM pAecATHYHOM Jpobu B P-munyro. JlBomuHas,
BOCBMEpPHUYHAS U IIECTHAAUATEPUYHAS CUCTEMBI CUMCIICHHUS, CBSA3b MEXKIY HUMMU.

ApudmeTnueckue ornepary B HO3UIIMOHHBIX CUCTEMaX CUHUCIICHUS
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Tpoanaﬂ YpaBHOBCUICHHAA CUCTEMA CUHUCIICHUA. HBOI/I‘IHO-HGCHTI/IIIHaﬂ CHUCTEMAa

CUHCIICHUA

2.5

Komuposanue texctoB. Komuposka ASCII. OgHoOakiTHBIE KOAMPOBKU. CTaHAapT
UNICODE. Kommposka UTF-8. Onpenenenune wmHGOPMAIIMOHHOTO 00BEMaA

TEKCTOBBIX COOOIIEHMIA

2.6

KonupoBanue nzobpaxenuii. OueHka nHGOpMaMoHHOTO 00BEMA rpaduIecKux
JTAaHHBIX TIPU 33/IaHHBIX Pa3pelIeHuu U ITyOMHe KOAMpOBaHUS IBeTa. L[BeToBbIe
mozaenn. KogupoBanue 3Byka. OrieHka MHGOPMAIMOHHOTO 00BEMa 3BYKOBBIX

JAaHHBIX IMPU 3aJaHHBIX YaCTOTC AUCKPCTHU3ANU U PA3pAIHOCTH KOAUPOBAHUA

2.7

Anrebpa noruxu. [loHstue BbicKa3biBaHMs. BrbickasbiBaTenbHbIE  (OPMBI
(mpenukatsl). KBaHTOPHI CyIIIECTBOBAHHS U BCEOOIIHOCTH.

Jlornueckue omnepauuu. TaGmuipl MCTUHHOCTH. Jlormueckue BBIPAXKEHUS.
Jlornueckue ToxxaecTBa. Jlornyeckue onepanyuy 1 onepanuy HaJ MHOKECTBAMM.
3aKoHBl anreOpbl JIOTMKU. OKBUBAJIECHTHBIE IPEOOpa3oBaHUS  JIOTMYECKHUX
BBIPAKECHMI. JIornueckue ypaBHEHHs U CUCTEMbI YPaBHEHUM.

Jlornueckue ¢GyHKIMU. 3aBHCHMOCTb KOJMYECTBA BO3MOXHBIX JIOTHYECKHUX
(GYHKLIMH OT KOJIMYECTBA apryMEHTOB.

Kanonmnueckue (popMbl JOTHUECKUX BhIPayKEHUH

2.8

CoBepuieHHblE  TU3BIOHKTUBHBIE  KOHBIOHKTHBHBIE  HOpPMajibHble  (DOPMBI,

AJIT'OPUTMBI UX IIOCTPOCHUA T10 Ta6J'II/IHe HCTHHHOCTH
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Jlornueckue »sieMeHTH B cocTaBe Kommbiotepa. Tpurrep. Cymmarop.
MHuoropa3zpsaasbiii cymmarop. [loctpoeHne cxeM Ha JIOTHYECKUX 3JIEMEHTax Io
3aIaHHOMY JIOTUYECKOMY BBIPXKEHHIO. 3aIMCh JIOTUYECKOTO BBIPAXKEHUS I10

JIOTUYECKOI cxXeMe

2.10

Mopnenn u mopnenupoBanue. llenn monenupoBaHus. AJEKBATHOCTb MOJENH
MoJeIupyeMoMy 00BEeKTY Win npoueccy. @opManuszanus IPUKIaJIHbIX 3a/1a4.
[IpeacraBneHue pe3ybTaToOB MOJCIUPOBAHUS B BUE, YIOOHOM JIJIs1 BOCTIPUSTHUS

yenoBeKkoM. [ padudeckoe mpeacTaBaeHne JaHHBIX (CXEMBI, TAOTUIIBI, TPAPHKH).

2.11

[IpeacraBnenue uenbIX 4YHCENl B NaMsATH Kommbilorepa. OrpaHUue€HHOCTh
IUarna3oHa 4YHceNl IMPU OTpaHMYEeHHUH KoiludecTBa pa3psnoB. [lepemonHeHwue
paspsaHON ceTku. be33HakoBbie U 3HAKOBBIC JIaHHBIE. 3HAKOBBIN OUT. JIBOMYHBIN
JIOTIOJTHUTEIBHBIN KOJI OTPUIIATEIIbHBIX YHCET.

[ToGutoBeie normueckue onepanuu. Jlormdyeckuid, apuMeTHUECKUH U

nukinueckuit capuru. llludpoBanume ¢ mnomMomp0 MOOUTOBOW  OIEparvu




«ucxirouaromee NIy

2.12

HpC,Z[CTaBHeHI/IC BCIICCTBCHHBIX YHCCII B MMaMATH KOMIIBIOTEPA. 3Haqa1ua;1 4acCTb
U TopsAAOK 4YHCJIa. I[I/IaHa3OH 3HAYCHUH BCIICCTBCHHBIX YHCCII. HpOGJ’ICMH
XpaHCHUA BCIICCTBCHHBLIX YHCECJ, CBA3AHHBIC C OI'PaHUYCHHUEM KOJIHMYECTBA
pPaspAaoB. Bremonnenue onepaunﬁ C BCHICCTBCHHBIMH YHCJIaMH, HAKOIIJICHUC

OILIMOOK IIPpU BBIYUCIICHUAX

2.13

I'padpr. OcnoBHble moHsATHA. Buasl rpados. Omnmcanue rpadoB ¢ MOMOIIBIO
MaTpULl CMEXHOCTH, BECOBBIX MATpHI], CIHUCKOB CMEXHOCTU. PemieHue
QITOPUTMUYECKUX 3aJad, CBS3aHHBIX C aHaIu30M TpadoB (IIOCTpOEHHE
ONTUMAJIBFHOTO IYTH MEXIy BepUIMHAMH rpada, OmpeleleHHe KOoJIM4ecTBa

PAa3INIHBIX HyTeﬁ MCXKAY BEpIIMHAMH OPHUCHTHPOBAHHOI'O AIUKIUYCCKOIO

rpaga)

2.14

HepeBbst. bunaprnoe pepeBo. JlepeBbst momcka. CrocoObl 00Xxoma jaepesa.
[IpencraBnenne apupmMeTndecknx BhIpa)KEHUH B BHIE JepeBa. lcmonb3oBanue

rpad)oB U AEPEBHEB MPH ONMHCAHUU OOBEKTOB U MPOIIECCOB OKPYKAIOIIETO MUPa

2.15

JlMcKpeTHBIE UTPhI IBYX UTPOKOB ¢ OJIHOM nH(popMarmeid. [loctpoenne nepesa
nepebopa BapuaHTOB, ONKCAaHWE CTPATeTMM UIPbl B TaOIMYHOH (opme.

BerpsIiiHbIe ¥ IPOUTPBILIHBIC TO3ULIUH. BBIUTPBIIIHBIE CTpaTEruu

2.16

CpeactBa  HMCKYCCTBEHHOTO  WHTEUIEKTa.  WoeHTHUKAIUMsSs U TOUCK
M300paXeHHid, pacrmo3HaBaHue Juil. Vcrmoib30BaHHe METOJIOB MCKYCCTBEHHOTO
MHTEJUICKTa B 00YYarOIIUX CUCTeMax. Mcroib30BaHHe METOJ0B UCKYCCTBEHHOTO

MHTEJUIeKTa B poboToTexHuke. UHTepHeT Bemieil. Heliponnsie cetu

ANTOpUTMBI U IPOrPaMMHUPOBAHUE

3.1

(DOpMaJ'II/ISaLII/IH NOHATHUA aJIrOPpUTMaA. Mamuna TBIOpI/IHF 4 KaK YHHBCpCAJIbHasA

MOJEJb BEIYHUCIICHUMN
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OneHka CIIO)KHOCTH BblYMcleHU. Bpemsi pabGoTel U 00BEM HCHONB3YyeMOi
namMsATH, HX 3aBUCUMOCTb OT pa3Mepa MCXOAHBIX JaHHbIX. OleHka
ACUMIOTOTUYECKOW CIIOKHOCTU aJTOPUTMOB. AJITOPUTMBI MOJMHOMMAIBHOU
cinoxHoctu. IlepeGopubie anroputmbl. [Ipumepbl pasnUyYHBIX aAITOPUTMOB

PECUICHUA OJHOM 3aa41, KOTOPbIC UMCIOT PA3JIMYHYIO CIIOKHOCTD

3.3

Omnpenenenre BO3MOXKHBIX Pe3yJbTaTOB pabOThI MPOCTEHIIMX aNrOPUTMOB
YIPaBJICHUS UCIOJHHUTEISIMA W BBIYHUCIUTENIBHBIX aIrOpuTMOB. OrmpeneneHue

UCXOIHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET JIaTh TPeOYyeMbIil pe3yabTat

3.4

AJ'IFOpI/ITMBI O6pa6OTKI/I HaTypaJIbHbIX YHCCJI, 3allMCAHHBIX B IMMO3WIHWOHHBIX
CHUCTEMAX CYHUCIICHUA: pa36I/IeHI/IC 3alicu 4YucCjila Ha OTACIBbHBIC I_II/I(prI,
HaxXOXACHUC CYMMblI U IIPOU3BCACHUA I_II/I(bp, HaXO0XJICHHE MaKCHUMaJbHOM

(MMHUMAaTBHON) TU(PHL




[TpencraBieHune Yucia B BUAEC HAOOpa MPOCTBIX COMHOXKUTEICH. AJITOPUTM
OBICTPOTO BO3BEICHMS B CTeIEHb. [IOMCK MPOCTHIX YMCEN B 33JIaHHOM JTHANIa30HE

C IOMOIIBIO AITOPUTMA «pelIeTo Dparocheray

3.5

MHoropa3psiHble 1elble Yucia, 3a/1a4u JUIMHHON apu(pMeTuKu

3.6

S3pik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunsl maHHBIX:
[[EJIOYHCIICHHBIC, BEUICCTBCHHBIE, CHMBOJBHBIC, JIOTUYECKHE. BeTBieHus.
Crnosxuble ycnoBus. Llukisl ¢ yciaoBueM. L{ukisl 1o nepeMeHHOM.

O06paboTka MaHHBIX, XpaHAMUXCS B (aimax. TekcToBble W TBOWYHBIC (haiiIbl.
daiinossie nepeMmeHHbIe ((aitmoBple ykazatenu). Urenue u3 (aiina. 3anmuch B
daiin.

Paz6uenue 3amaun Ha nmoa3anaqn. [logmporpammel (Ipotierypbl U PyHKIHH).

Vcnonb30BaHue CTaHAapTHON OMOIMOTEKH SA3bIKA IPOrPAMMHUPOBAHUS

3.7

Pexypcusi. PexypcuBHble mpoueaypbl U (yHKIHH. Vcronb3oBaHHE CTEKa JUIS

OpraHU3ali PEKYPCUBHBIX BEI30BOB

3.8

Uucnennele MetoAbl. TouHoe M NMpUOMMKEHHOE peleHus 3anadu. YucieHHoe
peleHre ypaBHEHHH ¢ momouibio mojdopa mapamerpa. UHCIEHHbIE METOJbI
pelieHusl ypaBHEHWH: MeToj mepebopa, MeETOJ| IOJIOBUHHOIO JIEJIEHUS.
[TpuOmmxk€HHOE BBIYMCIEHUE JUIMH KpUBBIX. Bhlumciienue miomaneit ¢uryp c
MIOMOUIbIO YHUCJIEHHBIX METOJOB (METOJ NPSIMOYTOJIbHUKOB, METOJ Tpamleluii).
[Touck makcumyma (MHHUMYMa) (GYHKIMHA OJHOM TEPEeMEHHOW METOI0M

IIOJIOBHHHOT'O JCJICHUSA

3.9

OO0paboTka  CHMBOJBHBIX  JaHHBIX.  BcTpoeHHble  (YHKIMH  SI3bIKA
IpOTrpaMMUPOBAHUS 17151 00pabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJACYET KOJIMYECTBA MOSIBJICHUNH CHMBOJA B CTPOKE,
pa3OueHre CTPOKHM Ha CJIOBa MO MPOOETbHBIM CHMBOJIAaM, TIOMCK ITOJCTPOKH
BHYTPU JAHHOM CTPOKHM, 3aMEHA HAWJICHHOM MOJACTPOKH Ha JPYIYK) CTPOKY.
['eneparust Bcex CIOB B HEKOTOPOM asi(haBUTE, YAOBIETBOPSIOUIMX 33JaHHBIM

orpannueHusiM. [IpeobpazoBanue yncia B CAMBOJIBHYIO CTPOKY U 00paTHO

3.10

MaccuBbl M TOCIENOBATENBHOCTH  4YHMCeN. BpruucieHne  0000MIEHHBIX
XapaKTEPUCTHK 7JIEMEHTOB MAacCHMBa WM YMCIOBOW IIOCIIENI0BATEIBHOCTH
(CcyMMBI, TpOU3BEACHUS, CpEAHEro apupMETHUYECKOro, MHUHUMAJIBHOIO U
MAaKCUMaJIbHOTO  3JIEMEHTOB, KOJMYECTBA JJEMEHTOB, YIOBIJIETBOPSIOIIMNX
3a/IaHHOMY yCJIOBUIO). JIMHENHBIM MOMCK 3aJaHHOTO 3HAYEHUSI B MAaCCHUBE.
ANropuT™MBI pabOTBl € 3JIEMEHTAMHU MacCHBa C OJHOKPATHBIM IPOCMOTPOM
MaccuBa. COpTHpPOBKa OJHOMEpPHOro maccuBa. IIpocTeie MEeTOnbl COPTUPOBKHU
(merox my3bIppbKa, MeTOJI BbIOOpa, cOpTUpOBKa BcTaBkamu). CopTHpPOBKa
ciusiHueM. beictpas coptupoBka MaccuBa (anroputm QuickSort). JIBoMuHBIH

MOMCK B OTCOPTUPOBAHHOM MaccHBe




3.11

JlBymMepHbIE MacCHBBI (MaTpuimbl). AJNTOPUTMBI OOpaOOTKH  JIBYMEpPHBIX
MacCHBOB: 3aIlOJHEHHE JBYMEPHOIO YHCIOBOTO MacCHUBa IO 3aJaHHBIM
IpaBUiIaM, MOMCK 3JIEMEHTa B JABYMEPHOM MAacCUBE, BBIUMCIEHHE MaKCUMyMa
(MMHUMYMa) U CyMMBI 3JIEMEHTOB JBYMEPHOI'O MacCHBa, I€PECTaHOBKA CTPOK U

CTOJ'I6I_[OB JABYMCPHOI'0 MaCCrBa

3.12

CrnoBapu  (accollMaTUBHBIE  MAaCCHBBI,  OTOOpakeHHs).  XO3II-TaOJHUIIBIL.

HOCTpOCHI/Ie aﬂ(baBI/ITHO-‘-IaCTOTHOFO CJIOBaps 1A 3aJaHHOT'O TCKCTa

3.13

Crekn. AHaIM3 TOPAaBWIBHOCTH  CKOOOYHOTO  BBIpaXEHHUS. Bprumcienue
apru(METHUECKOTO BBIPAXKEHUS, 3aIIMCAHHOTO B IOCTPHUKCHOHN popme.

Oqepem/l. Hcnonbs3oBaHue oucpcan Iyl BPEMCHHOI'O XpaHCHUA JaHHBIX

3.14

Anroputmbl Ha rpadax. IlocTpoeHre MHHMMaIbHOTO OCTOBHOTO JepeBa
B3BEIICHHOTO CBSI3HOTO HEOpUEeHTHpoBaHHOro rpacda. KoamuecTBo pa3inuuHbIX
MyTel MEeX]ly BepIIMHAMU OPUEHTHPOBAHHOTO AIIMKIMYECKOTo rpada. AJroputM

Jenkerpsl

3.15

Hepesbda. Peanmusanus aepeBa € IOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOM4YHBIE
(Ounapnsble) nepeBbs. [locTpoeHue nepeBa Ui 3aJaHHOTO apuU(pMETHYECKOTO
BbIpakeHUs. PekypcuBHbBIE anropuTMbl 00xoaa nepesa. Mcnonas3oBanue creka u

ouepeau it 00xoa 1epeBa

3.16

JunaMuueckoe mporpaMMHUpPOBAHUE KaK METOJI PEUICHUs 3a/a4 C COXpPaHECHUEM
MIPOMEKYTOUHBIX PE3yJIbTAaTOB. 3aJaul, PEIIaeMble C MOMOIIbI0 TUHAMHUYECKOTO
IPOrPaMMHUPOBAHUSA: BEIYUCIICHUE PEKYPCUBHBIX (YHKIIMH, MOACUET KOJIMUECTBA

BAapHUAaHTOB, 3aJa4U OIITUMHU3 AN

3.17

[Tonsitue 00 OOBEKTHO-OPUEHTHPOBAHHOM NpPOrpaMMupoBaHUH. OOBEKTH H
kiaccel. CBoiicTBa M MeToabl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHAJIM3.
Pa3paboTka mporpaMmM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO ITOIXO[A.

WHKancysius, Hacle0BaHue, MOIUMOPPU3M

WNHpopMannoHHbIE TEXHOIOTHH

4.1

AHamu3 naHHbIX. OCHOBHBIE 3a/aud aHaiu3a JAHHBIX: IPOTHO3MPOBAHUE,
KJIaccuuKkanus, KiacTepusalus, aHaiau3 OTkiIoHeHuH. [lociemoBaTenbHOCTh
PCIICHHUA 3aa4 aHaIn3a JaHHBIX!: C60p NCPBHUYHBIX NAHHBIX, OYMCTKA W OLICHKA
KadecTBa JaHHBIX, BbIOOp W (WJIM) TOCTPOCHHE MOJENU, Npeodpa3oBaHue
JaHHBIX, BU3yaJW3alusl AaHHBIX, MHTEpHpeTanus pe3ynbraToB. IIporpaMMHble
cpeacrea U MHTepHeT-cepBUCHl 111 00paOOTKM W MPEACTaBIECHUS JaHHBIX.

Bonpmne nanusie. MammHuHoe 00y4ueHHe

4.2

Anamuz JaHHBIX C TIOMOIIBIO 3JICKTPOHHBIX Ta6JII/ILI. Briuncnenune CYMMEI,
cpemHero  apuMeTHdyeckoro,  HauOonbIero  (HAMMEHBIIETO)  3HAYCHUS

nuarna3oHa. BeraucieHne kKodQQUIMEHTa KOPPEISIUA ABYX PSAIOB JTaHHBIX.




[Toctpoenue cTonaduaThIX, JMHEHUYATBIX U KPYroBbIX nuarpamM. Iloctpoenue
rpa¢ukoB ¢pyHkuuid. [Tlonbop muHUM TpeHa, pelieHne 3a1a4d MPOTHO3UPOBAHHSI.

Pemenne 3ala4 ONITUMHU3alU C TOMOIIBIO 3JICKTPOHHBIX Ta6JII/II_I

4.3

I[I/ICerTI/ISaIII/ISI npu MaTEMaTU4YCCKOM MOJCIMPOBAHUHA HCIMTPECPBIBHBIX
mponeccoB. MO,I[CJ'II/IpOBaHI/IC JBHXKXCHUS. MOI[CJ'II/IpOBaHI/Ie OHMOJIOTHYECKUX
CHCTCM. MaremMaTHdecKue MOACIHN B O9KOHOMUKCE. BrerancaurenbabIe
OKCIICPUMCHTBI C MOACIISIMU. 06pa60TKa PE3YJIbTATOB SKCIICPUMCHTA. MCTO,Z[
HaMMCHBIINX KBaApPaTOB. OHGHKa YUCJIOBBIX ITapaMETpPOB MOACIUPYCEMBIX
00BEKTOB H MpouccCCoB. BoccraHoBnenue 3aBUCHUMOCTEH 1O pe3yibTaTaM

AKCIEpPUMEHTA

4.4

BepostHOCTHBIE MOJICIIH. Metonn: Momnte-Kapio. MmurtanuonHoe

MopaenupoBanue. CHCTEMBI MaCCOBOTO 0OCITYKUBaHUS

4.5

Tabmuunble (pensauuoHHbIe) 0a3bl JaHHBIX. TabnuIa — IpenCcTaBICHUE CBEICHUN
00 omHOTHHHBIX OOBbekTax. Ilone, 3ammch. Kimrou Tabnuikl. Pabota ¢ rorosoii
0a30i naHHBIX. 3amnojHeHHue 0a3bl JaHHBIX. [loMCK, copTHpoBKa M (QUIBTpAIUs
JaHHBIX. 3ampockl Ha BBIOOPKY JIaHHBIX. 3amlpochl C  MapaMeTpami.
Brruucsiemsie 1mosist B 3ampocax.

MHuoroTtabnuunbie 0a3bl JaHHBIX. THIBI CBSA3eH Mexay Tabnunamu. BHemrHui

kito4. LenoctHocTh 6a3bl JaHHBIX. 3apOChl K MHOIOTA0IMYHBIM 0a3aM JaHHbBIX

4.6

TekcroBblii mpoueccop. CpeacTBa MOUCKa U aBTO3aMEHbI B TEKCTOBOM
npoueccope. CTpyKTypUpOBaHHBIE TEKCTOBbIE TOKYMEHTHI. CHOCKH, OTJIaBJICHUE.
[TpaBuna UUTHPOBAHUS HCTOYHHUKOB U OhopMiieHus OuOIHorpapuueckux

CCBIJIOK




YYEBHO-METOJIMYECKOE OBECITEHEHUE OBPA30BATEJIBHOI'O
[MPOLIECCA OBA3ATEJIbHBIE YUEBHBIE MATEPUAJIBI U1 YYEHUKA
Y4yeOHUKU:

Bbocosa JI.JI., bocoBa A.1O.//Mudopmaruka. 10 knacc. YriiyOneHHBIN YPOBEHb.
M.: IIpocBemieHue.

bocogra JI.JI., bocoBa A.1O.//Madopmaruka. 11 kmacc. YrimyOaeHHbII YPOBEHb.
M.: IIpocseuienue.

METOJUYECKUE MATEPUAJIBI JI YUUTEJIA

Enunoe conepxanue obiiero oopazosanus https://edsoo.ru/mr-informatika/
Nudopmatuka. 10-11 knaccbl. YriayOneHHbIN ypOBEHb.

Metoauueckoe nmocodue k yueonukam JI. JI. bocosoii, A. FO. bocoBoii.
Bbocosa JI.JI., bocoBa A.IO. Mudopmaruka. 10 kinacc: caMOCTOSTENbHbBIC U
KoHTpoJibHbIe padoTsl / JI.JI. bocoBa, A.}O. bocosa Mnudopmaruka. 11 kmacc:
CaMOCTOATENbHBIE U KOHTPOJIbHBIE PAaOOTHI

[MN®POBBIE OBPA30OBATEJIbHBIE PECYPCBI U PECYPCHI CETU
MHTEPHET

bubnuorexa Murnpocsemienus https://lesson.edu.ru/catalog

POUI https://resh.edu.ru/

bu6nuoteka I{OK 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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