MMHUCTEPCTBO ITPOCBEIEHU S POCCUMCKOUN ®EJIEPALINN

MyHuunaisHOe aBTOHOMHOE 00IIe00pa30BaTEIbHOE YIPEIKICHUE
HoBOJISITMHCKOTO MyHHUITUITAIEHOTO OKpPYTa
«Cpennsia obmieodpazoBarenbHas mkosa No 4»
(MAOY HMO «COIII Ne 4»)

I[MPUHATO COI''TACOBAHO YTBEPXKXIEHO
IIpoToxosn neraroruyeckoro [Iporoxon Ynpasnsromero Hupexrop MAOY HMO «COII Ne 4»
cosera oT 29.08.25 Nel cosera oT 29.08.2025 Nel [Hemuna T.B.
NpUKa3

ot 29.08.2025r. Ne 218/0

PABOYAS IIPOTPAMMA
(ID 8130165)

yueOHoro npeamera «Mupopmaruka» (yriayo1éHHbI yPOBEHb)

1151 ooyuaroruxest 10 — 11 kiaccos

Hosag Jlsams, 2025



MNOACHUTEJIBHASA 3AIINCKA

[TporpamMma no nHpopMaTuke (yriryOn€HHBIM ypPOBEHb) HA YPOBHE CPEIHETO
obmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHUM K pe3ybTaTaM
OCBOCHHSI OCHOBHOM  00pa30BaTENbHON  MpOTrpamMMbl — CPEJHEro  OOIIEro
oOpa3zoBanusi, npeacraBieHHbx B PI'OC COO, a taxxke (denepanbHOl padoueit
IPOrpaMMBbI BOCITUTAHUSI.

[Tporpamma o uHGOpMaTHKE NAET IPEICTABICHHE O IENSIX, 00IIEeH cTpaTernu
00y4YeHH s, BOCIUTAHMSI 1 Pa3BUTHS 00yJaIOIINXCsI CPECTBAMH yUeOHOTO MPeAMETa
«Mudopmatuka» Ha yrIyONIEHHOM YPOBHE, YCTaHABIMBAECT O005S3aTEIbHOE
IPEeIMETHOE COJEpKaHUE, IPEIyCMAaTPUBAET €ro CTPYKTYPUPOBAHUE 110 pa3ziesiaM
U TeMaM Kypca, ONpeAelsieT pacupeesieHne ero Mo kiaccaM (rojgaM H3ydeHHs),
na€T TMpUMEPHOE pachpeiesieHne Y4YeOHBIX YacOoB MO TEMATHYECKHM pasfeinaM
Kypca ¥ PEKOMEHAyeMyI0 (IPUMEpPHYI0) MOCIEAOBATEIbHOCTh HUX HM3YUYEHUS C
y4€TOM MEXIIPEIMETHBIX W BHYTPHIIPEIMETHBIX CBS3€H, JIOTUKH Yy4eOHOTO
poIiecca, BO3PACTHBIX OCOOCHHOCTEN 00YJarOIIIXCS.

[TporpamMma mo nHGpOpPMATHKE OMPEeIIeT KOTMUSCTBEHHBIC U KaUeCTBEHHBIC
XapaKTePUCTHKN YYeOHOTO MaTepHala JJIsl KaXIO0TO rojia U3y4eHus, B TOM YHUCIIe
JUISL COAEPIKATENIbHOTO HAINOJHEHHUs PAa3HOr0 BHAA KOHTPOJS (MPOMEXYTOYHOM
aTTecTalluu oOyJaromuxcs, BCEPOCCUNCKUX POBEPOYHBIX pabor,
TOCyIapCTBEHHON MTOTOBOM aTTecTamuu). [Iporpamma mo mHpoOpMaTHKE SIBISIETCS
OCHOBOH JJII COCTaBJICHHS AaBTOPCKUX YYEOHBIX MPOrpaMM H Y4YEOHHKOB,
MIOYPOYHOTO TUIAHUPOBAHMS Kypca YUUTEIIEM.

HNudopmartuka B cperHeM o01ieM 00pa30BaHUU OTPaXKAET:

CYIIHOCTh HMH(OPMATUKKM KaK HAy4YHOW JUCIHIUIMHBI, H3y4aromien
3aKOHOMEPHOCTH MPOTEKAHUS ¥ BO3MOXKHOCTH aBTOMATH3AIMK WHPOPMAITMOHHBIX
MIPOIIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHBIC  0O0JacTH  TpPUMEHEHUS  HWHPOPMATHUKH, TIPEKIE  BCETO
UH(GOPMAIIMOHHBIE TEXHOJIOTUH, YIIPABJICHUE U COLUANBHYIO chepy;

MEXIUCIHUIUIMHAPHBIA ~ XapakTep WHPOPMATUKA ¥ WHPOPMAIMOHHON
JESITEIIBHOCTH.

Kypc nHdopmatuku 1j1st ypoBHS CpeIHEro OOIIero oOpa3oBaHUs SIBISICTCS
3aBEpUIAIOIIMM 3TallOM HEMPEpPHIBHOW MOATOTOBKM OOydYaromuXcsi B 00dacTu
UHPOPMATUKA U WHPOPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTUH, OMHUPAETCS
Ha coJiepkaHue Kypca MHPOPMATHKH YPOBHS OCHOBHOTO OOIIETO O0Opa30BaHUS U
OMBIT  TIOCTOSSHHOTO  TIPUMEHEHUs  WH(OPMAIMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJOTHH, Ma€T TEOPETHUECKOE OCMBICICHHE, MHTEPIPETAUI0 U 000O0IICHHE
3TOTO OTBITA.

Pesynpratel  yrayOGnéHHOTO ypOBHS U3y4eHHA y4eOHOTO mpeameTa
«MHpopmaTuka» OpUEHTHpPOBAHBI HA TOJyYCHHE KOMIIETEHTHOCTEH st



nocyenytonein npodecCHoHaTbHON NEeATeTbHOCTH KaK B paMKax JTaHHOU
PEAMETHON 00JIaCTH, TaK U B CMEXKHBIX ¢ Hel oOnacTsx. OHM BKITIOYAIOT B CEOSI:

OBJIAJICHUE KIIIOUEBBIMU MOHSITUSMH U 3aKOHOMEPHOCTSIMU, HA KOTOPBIX
CTPOUTCA JlaHHAs MpeaMeTHas 00JacTh, PACIO3HABAHHE COOTBETCTBYIOIIMX WM
MPU3HAKOB M B3aMMOCBSI3€H, ClIOCOOHOCTh IEMOHCTPUPOBATH PA3TUYHbIE MOAXOIbI
K M3YYCHHMIO SIBJICHUN, XapaKTEPHBIX I U3y4aeMon peaMeTHONH 00IacTH;

YyMEHHE peniaTh THUIOBBIE MPAKTUYECKHE U TEOPETUUECKUE 3aJlayH,
XapakTEepHbIE JUIsl HCHOJIb30BAHHMS METOAOB M HMHCTPYMEHTapus JaHHOU
npeaMeTHON 00J1acTH;

HaJu4yue TPEACTaBICHUM O JaHHOW MPEeIMETHONW O00JIACTH KaK I€JIO0CTHOM
Teopur (COBOKYITHOCTH TEOPHi), OCHOBHBIX CBS3SIX CO CMEXKHBIMH O00JIACTSAMH
3HAHUM.

B pamkax yrnyOnéHHOTO ypoBHSI M3y4YeHHs MH(POPMATUKU OOEcredruBaeTcs
1eJIeHaNpaBIeHHAs] TIOJITOTOBKA 00yYarouuxcsi K MPOJAOHKEHUI0 00pa3oBaHUs B
opraHuzanusx  npodecCHOHATBHOTO  OOpa3oBaHMsI TIO0  CICIHATBHOCTSM,
HETMOCPE/ICTBEHHO CBSI3aHHBIM € [U(PPOBBIMU  TEXHOJOTUSIMH, TAaKUM Kak
nmporpaMMHasi MHXKeHepus, HGOpMaIroHHass 0e30MacHOCTh, WH()OPMAIMOHHBIC
CUCTEMbl M TEXHOJOTUU, MOOWIbHBIE CHCTEMBbl M CETH, OOJbIIME JaHHbIE U
MalIMHHOE O0O0y4Y€HHe, MPOMBIILIEHHbII MHTEPHET BelIe, KCKYCCTBEHHBIN
WHTEJUICKT, TEXHOJIOTHH OECIpPOBOMHONW CBSI3U, POOOTOTEXHWKA, KBAaHTOBBIC
TE€XHOJIOTUU, CHUCTEMbI PACIPE/IETIEHHOTO0 PEecTpa, TEXHOJOTUU BUPTYAIbHOU U
JIOTIOJIHEHHOM PEAIbHOCTEM.

OcHoBHas 1enb U3yuyeHus yueOHoro mnpenmera «MHpopmatuka» Ha
yIIIyOJIEHHOM  ypOBHE cpeaHero oOmiero oOpa3oBaHus —  oOecIeueHHe
JTanbHEHIIeT0 pa3BUTHS WH(DOPMAIMOHHBIX KOMIIETEHIIUHA O0YyYaromerocs, ero
TOTOBHOCTH K JKHU3HU B YCJIOBUSX Pa3BHBAIOMIETOCS WH(OPMALMOHHOTO O0IIEeCTBa
Y BO3pACTalOIIel KOHKYPEHLUHWH Ha PBIHKE Tpyaa. B CBA3M C 3TUM H3yyeHUE
nHdopmatuku B 1011 kitaccax 10mKHO 00ECIICUNTD:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, OCHOBAHHOTO HA TMOHWMAHHWH POJIU
nHpopMaTHKA, WHYOPMAIMOHHBIX W KOMMYHHUKAITMOHHBIX TEXHOJOTHUH B
COBPEMEHHOM OOIIIECTRBE;

c(hOpMUPOBAHHOCTH OCHOB JIOTHYECKOTO U aJITOPUTMUYECKOTO MBIIILIICHUS;

c(hOpMUPOBAHHOCTh YMEHHMH pasznuyaTh (akThl U OLIEHKH, CpPAaBHHUBATh
OIICHOYHBIE BBIBOJIbI, BHUJIETh HX CBS3b C KPUTEPUSIMU OLICHUBAHHS U CBSI3b
KPUTEPHUEB C ONPEAEIEHHON CUCTEMOM LIEHHOCTEH, TPOBEPATH HA IOCTOBEPHOCTD U
000011aTh HH(pOPMAITHUIO;

c(hOPMUPOBAHHOCTh  NPEJACTABICHUA O  BIUSHUM  HMHPOPMALMOHHBIX
TEXHOJIOTM Ha JKU3Hb YEJOBEKa B OOIIECTBE, IMOHMMAHHE COIUAJILHOTO,
SKOHOMHMYECKOTO, MOJIUTUYECKOTO, KYJIbTYpPHOrO, IOPUIAYECKOTO, MPUPOIHOrO,



PrOHOMHUYECKOTO,  MEIUWLUMHCKOTO M  (DU3HOJOTHYECKOTO  KOHTEKCTOB
UH(GOPMAILIMOHHBIX TEXHOJIOTHUH;

NPUHATHE MPABOBBIX U 3TUUECKUX ACMEKTOB MH(POPMAIIMOHHBIX TEXHOJIOTHA,
OCO3HaHUE OTBETCTBEHHOCTH JIIOJICH, BOBJICUYEHHBIX B CO3IAHKUE U HUCIIOIb30BAHUE
MH(POPMALIMOHHBIX CUCTEM, PACIIPOCTPAaHEHUE UHPOPMALIH;

CO3/IaHME€ YCJIOBUW ISl Pa3BUTHUSL HABBIKOB Yy4e€OHOM, MPOEKTHOW, HAay4HO-
UCCIIEIOBATENIbCKOM U TBOPYECKOM AESTENbHOCTH, MOTHMBALUK OOyYarommxcs K
CaMOPA3BUTHIO.

B coxepxanum yueOHoro mnpenmetra «MHbopmMaTHKa» BBIICISIIOTCS YEThIPE
TEMaTUYECKHUX Pa3zela.

Paznen «Lu¢gpoBasi rpaMOTHOCTB» TMOCBAIIEH BONPOCAM YCTPOMCTBA
KOMIBIOTEPOB M JPYIHX DOJEMEHTOB LHU(PPOBOTO OKPYXKEHHUS, BKIIOYas
KOMIIBIOTEPHBIE CETH, UCIIOJIB30BAHUIO CPEACTB ONEPALIUOHHON CUCTEMBI, pabOTE B
cetu MHTEpHET M HCNONB30BAHUK WHTEPHET-CEPBUCOB, HH()OPMALIMOHHON
0€3011aCHOCTH.

Pasnen «Teopermueckue OCHOBbI HMH(OPMATHKH» BKJIIOYaeT B CeOs
NOHSATUWHBIN anmapaT HMHQOPMATHKH, BOIPOCHI KOAWPOBAHMS HH(OpMAIIHH,
U3MepeHus: MHPOPMALMOHHOTO 00BbEMa JaHHBIX, OCHOBBI aureOpbl JIOTUKU H
KOMITBIOTEPHOI'O MOZEIINPOBAHUS.

Paznen «AaropuTMel M NporpaMMHpOBAHHE» HANPABIECH HA PA3BUTHE
AJITOPUTMHUYECKOTO MBIIIICHUS, pa3pab0TKy aJTOPUTMOB U OLIEHKY UX CJIOKHOCTH,
(opMUpPOBaHNE HABBIKOB pEaIM3allMM IPOrpaMM Ha sA3bIKax MpOrpaMMHUpPOBAHUS
BBICOKOT'O YPOBHSI.

Pazgen  «AHdopManuMoOHHbIE  TEXHOJOIMM»  TIOCBAIIEH  BOIIpOCaM
NPUMEHEHUS HHQPOPMAIMOHHBIX TEXHOJOTUH, pEalM30BaHHBIX B MPHUKJIAIHBIX
IIPOTPAMMHBIX IIPOAYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHMCIE B 3aJa4ax aHAIN3a
JaHHBIX, UCIOJb30BAaHUIO 0a3 JaHHBIX M JJIEKTPOHHBIX TaOJUIl JAJs pELICHUs
IIPUKJIAJAHBIX 337a4.

B npuBenénHom nanee comepxaHuu yueOHoro mpeamera «MudpopmaTikar»
KYPCHBOM BBIJI€IICHBI JOTIOTHUTEIbHBIE TEMbI, KOTOPbIE HE BXOJAT B 00513aTEIbHYIO
nporpaMMy OOy4Y€HHs, HO MOTYT OBITh NMPEAJIOKEHbI ISl U3yYEHHUs OTIEIbHBIM
MOTHBHPOBAHHBIM U CLIOCOOHBIM 00YyUaIOLIUMCS.

VYrinyOnéHHbli ypoBEeHb HW3Yy4YeHMs HMHQOPMATHKU PEKOMEHIyeTcs Ul
TEXHOJIOTHYECKOTO  MpOuMis, OpPUECHTHPOBAHHOTO HA  HUHXEHEPHYI0 H
UHGOPMAIIMOHHYIO C(hepbl ACSITENbHOCTU. YTIyOJEHHBI YpOBEHb H3yYEHUs
UH(POPMATUKH O0ECIEUYNBAET: MOJArOTOBKY OOYYarOIIMXCSl, OPUEHTUPOBAHHBIX Ha
CHEUAJIBHOCTH B 00JacTH HH(OPMALMOHHBIX TEXHOJOTUH U HHKEHEPHBIE
CIIELUAJIbHOCTH, Y4YacTHE B IPOEKTHOM W HCCIEAOBATENIBCKOW JEATEIbHOCTH,
CBA3aHHOM C COBPEMEHHBIMU HAIPaBICHUSIMH OTpacid HUHPOPMAILIMOHHO-



KOMMYHUKAITIOHHBIX TEXHOJIOTUH, MOATOTOBKY K yUaCTHIO B OJMMITHAaX U CAa4e
EnuHoro rocyiapcTBEHHOTO dK3aMeHa Mo WH(popMaTHKe.

[TocnemoBaTenbHOCTh WM3Y4YEHHUS TEM B TIpelnesiax OJHOTO Toja OO0ydeHus
MOXET OBITh M3MEHEHa MO YCMOTPEHHUIO YUMUTENs IPU TMOJATOTOBKE pabouei
MIPOTPaMMBbl U MTOYPOYHOTO IJIAHUPOBAHMUSL.

OO1ee ynCiIo0 YacoB, pEKOMEHAOBAHHBIX 7Sl U3y4YeHUs] nH(pOpMaTuku — 272
yaca: B 10 ximacce — 136 gacoB (4 gaca B Henemo), B 11 knacce — 136 gacos (4 gaca
B HEJICIIO).



COAEPKXAHUE OBYUYEHUA
10 KUIACC

Hu¢posas rpaMOTHOCTH

TpeGoBaHUs TEXHUKHA O€30MaCHOCTHU U TUTUEHBI ITPU pab0Te C KOMIIBIOTEPAMU
U IPYTUMHU KOMIIOHEHTaMH LIU(PPOBOTO OKPYKEHHUSI.

[TpuHIUIBE pabOTHl KOMIBIOTEPOB U KOMIBIOTEPHBIX CHUCTEM. APXUTEKTypa
don Helimana. ABTOMAaTHYECKOE BBIMOJHEHUE MPOTPAMMBI  TPOIIECCOPOM.
OmnepatuBHas, TOCTOSHHAasT M JOJrOoBpeMeHHas mnamsaTh. OOMEH JaHHBIMU C
noMouIpko muH. KoHTposiepsl BHEMHUX YCTPOMCTB. [IpsAMoii TocTyn K maMsTy.

OCHOBHBIE ~ TEHACHUMHU  PA3BUTHUS KOMIIBIOTEPHBIX ~ TEXHOJOTHM.
[TapannenbHblie BerurcieHns. MHoronpoueccopHsie cucteMbl. CynepKOMITbIOTEPHI.
PacripenenéHuble BBIYUCIUTENbHBIE CHCTEMBI U 00paboTKa OONBIIUX JaHHBIX.
MoOunbpHble IM(QPOBBIE YCTPONUCTBA U MX POJIb B KOMMYHHUKausix. BerpoeHHbie
KOMITbIOTEPBI. MUKPOKOHTpOIephl. POO0TH3MpOBaHHBIE TPOU3BOACTBA.

[IporpammHoe obecrieueHre KOMIIbIOTEPOB U KOMIIBIOTEPHBIX cUCTeM. Bubl
IpPOrpaMMHOr0 obOecreueHus: U Ux HazHaueHue. OCOOEHHOCTH MPOTrPaMMHOIO
oOecrieueHuss MOOWIBHBIX ycTpoiicTB. IlapannenbHoe mMpOrpaMMUPOBAHHUE.
CucremHoe mnporpamMMmHoe obOecrnieueHre. OnNepaloOHHbIE CHUCTEMbI. Y THUJIUTHI.
HpaitBepsl  ycTtpouicTB. HWHCTAINISIUMA W JIEUMHCTAIUIALMA  [POTPAMMHOTO
obecreueHus.

daiinoBsie cuctembl. [IpuHIMIBI pa3MeleHuss U UMEHOBaHMs (DaljoB B
nosroBpeMeHHou mamsty. [1labmonsr qyst onucanust rpymm (aityios.

[Iporpammuoe obecneuenue. JluneH3npoBanue TporpaMMHOro ooecrneyeHus
u 11U poBbIX pecypcos. [IponpuerapHoe u cBOOOIHOE TPOrpaMMHOE 0OeCTIeUeHHUE.
Kommepueckoe 1 HEKOMMEPUYECKOE UCIIOJIb30BAHNUE IPOTPAMMHOTO 00€CTIeUeHHS U
G poBbIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABJIMBaeMmas 3aKOHOAATEIbCTBOM
Poccuiickonn denepanyu 3a HENPaBOMEPHOE HCHOJB30BAHWE IIPOTPAMMHOIO
obecrnieyeHus U IUGPOBBIX PECYPCOB.

[IpyHLIMIBI TOCTPOEHUS U aNMapaTHbIE KOMIIOHEHTHI KOMITBIOTEPHBIX CETEM.
Ceresble poTokoibl. Cetb MHTEpHET. Anpecanus B cetu MHTepHeT. [IpoToKoIbI
creka TCP/IP. CucteMa TOMEHHBIX UMEH.

Pa3znenenne IP-cetm Ha mojceTH ¢ MOMOIIBIO Macok Ioxcereil. CereBoe
aaMuHUCTpUpoBaHue. [loilydyeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuus CBA3M C y3ia0M ceth. OnpeneneHue mapuipyTa JIBHKEHUS
IIAKETOB.

Bunet  gestenbHoctu B cetu MutepHer. CepBucbl  MHTepHera.
['eonHopMalinOHHBIE CUCTEMBI. ['€0I0KAIIMOHHBIE CEPBUCHI PEATbHOTO BPEMEHU



(Hampumep, JOKauus MOOUJIBHBIX TeNnedOHOB, OINpeAeNieHHe 3arpy>KeHHOCTU
aBTOMAarucTpaseil), ”HTEpHET-TOPToBIIsL, OpOHUPOBAHUE OUIIETOB U TOCTHHHII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEpBUCHI U yCiayrd. CoLMalbHbIE CETH —
OopraHu3alus KOJUIEKTUBHOIO B3aMMOJACHCTBUS M oOMeHa naHHbIMU. CereBoi
ATUKET: MpaBuWiia TMOBeleHUs B Kubeprpoctpanctse. [IpobiieMa mnoaiMHHOCTH
nosydyeHHo nHopmanuu. OTKPBITEIE 00Pa30BaATENbHBIE PECYPCHI.

TexHOreHHble M SKOHOMHYECKHE YIPO3bl, CBSI3AHHBIE C HCIOJIb30BAaHUEM
MH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TeXHOJIOTH. OO01ue npoOieMbl 3allUThl
uHdopmaluu 1 HHPOpMalMOHHOM Oe3omacHocTU. CpeacTBa 3aUThl HHPOpPMalUu
B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETSIX U aBTOMATU3UPOBAHHBIX HHPOPMALIMOHHBIX
cucreMax. [IpaBoBoe obecnieuenrne nHGOPMAITMOHHONW 0€30TTaCHOCTH.

[IpenoTBpanieHue  HECAHKIIMOHHMPOBAHHOTO JocTyna K JIMYHOHR
KOH(UIeHIIMATbHON MHPOpMaLIUU, XpaHAILIEHCS Ha MEPCOHAIBHOM KOMIIBIOTEPE,
MOOMIIBHBIX YCTpOMCTBaX. BpemoHocHOe mporpaMMHOe 0OecredueHne U CIoCOoObI
OOpsObI ¢ HUM. AHTUBUPYCHBIE Nporpammbl. OpraHu3anus JUYHOTO apXuBa
uHpopMmaruu. Pezepsaoe konupoBanue. [laponpHas 3amura apxusa.

[IudpoBanne nanHpix. CHUMMETPUYHBIE W HECUMMETPHYHBIE MIHUQPHI.
[udper npoctoit 3amensnl. Iludp Lesapsa. Iludp Buxkenepa. Anroputm
mudpoBanus RSA.

Teopernyeckne 0CHOBBI HHPOPMATHKH

Nudopmanus, nanusle u 3HaHus. VMHPOpMAIIMOHHBIE TPOIECCH B MPUPOJIE,
TEXHUKE U OOIIECTBE.

HemnpepbiBHbIE M JTUCKPETHBIE BEJIMYMHBI M CcUTHaIbl. HeoO0xoamMocTh
JTUCKpeTU3alui uH(opManuu, NpeAHa3HAaYeHHON [UIsi XpaHEeHWs, Nepelayud U
00paboTKu B IU(PPOBBIX CUCTEMAX.

JIBouuHoe KogupoBaHHE. PaBHOMEpHbIE M  HEPaBHOMEPHBIE  KOJBI.
JlexoaupoBaHue COOOIIEHMM, 3aMMCAHHBIX C MOMOIIBIO HEPABHOMEPHBIX KOOB.
Vcenoue @ano. [locTpoeHne OAHO3HAYHO AEKOAUPYEMBIX KOAOB C IMOMOULIBIO
nepeBa. Exununbl namepenust konudyectsa nHpopmanmu. AnapaBUTHBIA MOAXO K
OILICHKE KOJMYECTBa NH(OPMALIUU.

Cucrtembl cumucienusi. Pa3BépHyTast 3amuch IMENbIX U APOOHBIX YHUCEN B
MO3UIIMOHHON cucTeMe cuuciaeHus. CBOMCTBA MO3UIIMOHHOM 3alHCH YHCIIA:
KOJIMYECTBO IUGP B 3aMUCH, NMPU3HAK JEIMMOCTH YMCIA Ha OCHOBAHUE CHCTEMbI
CUHCIICHUS. AITOPUTM IIEPEBOAA LEJIOr0 Yucia u3 P-uuHOM CUCTEMBbI CUMCIICHHUS B
JECATHUYHYIO. AJTOpPUTM MepeBoAa KOHEUHOM P-uuHON apoOM B AECATUYHYIO.
AJITOPUTM ITEPEBO/IA LIEJIOTO YUCIIA U3 IECATUYHON CUCTEMBI CUUCIIEHUS B P-nuHyt0.
[lepeBon KOHEUHOU necITUYHOU ApoOu B P-munyro. J[BonuHas, BoCbMepUYHAS U
HIECTHAALIATEPUYHAsI CUCTEMbI CUUCIICHHUS, CBSI3b MEXAY HUMU. ApUpMETHYECKUE



ONepalMd B TNO3ULUUOHHBIX CHCTEMaxX CYMCICHHs. TponyHas ypaBHOBELIECHHas
cUCTeMa CUMCIIEHUS. J|BONYHO-IECITUYHAS CUCTEMA CUUCIICHUS.

KomupoBanme TtekctoB. KomupoBka ASCII. OpnoOaiiTHBIE KOIWPOBKHU.
Cranmapt UNICODE. Komupoka UTF-8. Onpenenennie uHPpOpMAIIMOHHOTO
00BbEéMa TEKCTOBBIX COOOIIIEHUH.

KoaupoBanne  mzobpaxkenuit. OueHka  HUHQOpPMAIMOHHOTO  00BEMa
rpaUYeCKUX TaHHBIX MPYU 3aTaHHBIX PAa3peIICHNHN U TIIyOMHE KOJAUPOBAHUS IIBETA.
[IBeToBbie MoOmenu. BekTopHoe komupoBanue. Dopmathbl Tpaduyeckux (aiios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OnieHka HHGOPMAIIMOHHOTO 00bEMa 3BYKOBBIX JaHHBIX
IIPHU 33JaHHBIX YaCTOTE AUCKPETU3ALNN U PA3PSAHOCTH KOAUPOBAHUS.

Anrebpa noruku. [loHsiTue BBICKa3bIBaHUS. BbICKa3biBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOpBI Cy111€CTBOBAHMS M BCEOOLTHOCTH.

Jlornyeckue omnepanuu. TaOaUIbl MCTUHHOCTH. JlOrMueckue BBIPAXKEHUS.
Jlornueckne Tto)aecTtBa. JlOKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C IOMOIIBIO
TaOJIUI] ICTUHHOCTH. Jlornueckue onepanny 1 orepanuy Haj MHOKECTBAMH.

3aKoHbI anreOpbl JIOTUKH. OKBHUBAJEHTHBIE MPEOOPa30BaHUS JIOTUYECKUX
BbIpaXkeHUi. Jlornueckre ypaBHEHUS] U CUCTEMbI YPaBHEHHUIA.

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

Kanonnueckne  Gopmbl  sormueckux  BoipaxkeHuil.  CoBepIICHHbBIE
JTU3bIOHKTUBHBIE M KOHBIOHKTUBHBIE HOpPMalibHbIE (DOPMBI, AITOPUTMBI MX
MOCTPOEHUS MO TAOIUIE UCTUHHOCTH.

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

[IpencraBiieHre LENbIX YHMCEN B MNaMATH KoMIbloTepa. OTpaHUYEHHOCTb
JVara3oHa 4YuCelI INPU OrPaHWYECHHHM KOJIM4YeCcTBa paspAnos. llepenosHeHnue
paspsigHOU ceTku. be33HakoBbIe M 3HAKOBBIC JaHHBIC. 3HAKOBBIN OWT. J|BOWYHBIIA
JOTIOJIHUTENBHBIN KOJ OTPULIATEIHHBIX YUCET.

[loGuToBbIE JorHuYeckue omnepanuu. Jlorudeckuit, apupMeTHUECKUN U
nukinyeckuit  capuru. lludpoBanne ¢ mnomMomipl0 MNOOUTOBON  omepanuu
«uckiarogaromee NI ».

[IpencraBieHre BEUIECTBEHHBIX YMCEI B NaMATH KOMIIbIOTEpa. 3Hadalias
4acTh W MOPSAJOK uucia. Jlnana3oH 3Ha4eHWI BellecTBEHHbIX yucen. [Ipobrembl
XpPAHEHUsI BEIIECTBEHHBIX YHCEJ, CBS3aHHBIE C OIPAHUYEHUEM KOJUYECTBA
pa3psaoB. BrimonHeHuwe onepauuid C BEHMIECTBEHHBIMM YHCIAMH, HAKOIUICHHE
OIMHUOOK TP BBIUUCIICHUSX.



AJTOpPUTMBI M IPOrPaMMHPOBaHHE

Omnpenenenre BO3MOXHBIX Pe3yJbTaTOB padOThI MPOCTEHIIMX aJTOPUTMOB
YIOpPaBICHUSI HCIOJHUTEISIMA U BBIYUCIUTENBHBIX alropuTMoB. OmpenesieHue
MCXOJIHBIX JAHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET JaTh TPEOYEeMbIi pe3yJibTar.

Oranel peuieHus 3aaad Ha KomIbtoTepe. MHCTpyMeHTanbHBIE CpEICTBa:
TPAHCISITOP, OTIAAYUK, TpoPMIMpOBIMK. KoMmumsius W WHTEPHpETaAlUs
nporpamMm. BupTyanbHble MalllUHbI.

WurterpupoBanHas cpeaa pa3paboTku. MeToasl OTJIAJKU [POTPaMM.
Hcnonb3oBanue TpaccupoBOUHbIX Tabmui. Otnanounsii BbeiBoA. IlomiaroBoe
BBITIOJTHEHKE NTporpaMmebl. Touku octanoBa. [IpocMoTp 3HaUeHUI TEPEMEHHBIX.

A3k nporpammupoBanus (Python, Java, C+4++, C#). Tunbel JaHHBIX:
LEJI0YUCIIEHHbBIE, BEIIECTBEHHbIE, CAMBOJIbHBIE, Jorndyeckue. BetBinenus. CiioxHbie
ycanoBus. Lukisl ¢ ycnoBueM. Lluknel o nepemeHHoi. B3aumoszaMeHseMOCThb
pa3nMyYHbIX BHUAOB LUKIOB. HMHBapumanT wnwukna. CocraBieHHME UIUKIA C
VICIIOJIb30BAaHMEM 3apaHee ONPEACIEHHOIO MHBApUAHTA LIMKIIA.

JloxymenTpoBanue nporpamm. Mcnons3oBanue kommenTapues. Iloaroroska
ONMCAHMs IPOrPaMMBbI M MHCTPYKIMH IS ITOJIb30BATEA.

AnropuTMBl 00pabOTKM HATypajdbHBIX YMCEN, 3alIMCAHHBIX B MO3UIIMOHHBIX
CHUCTEMax CYHUCJICHUS: pa30MeHue 3amucu Yucia Ha OTAENbHbIE LHUQPHI,
HaXO0XJIEHWE CYMMbl M TIpOU3BEACHUA ULU(pP, HAXOKACHUE MaKCUMaJbHOU
(MUHUMATBHOW) U (PHI.

HaxoxzaeHue Bcex MpOCTBIX YMCEN B 3aJJaHHOM Auaria3zoHe. [IpencraBienue
YucIa B BUJIe HA0Opa MPOCThIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEICHHUS B
CTEIICHb.

O0paboTka JaHHBIX, XpaHAIIUXCS B Qaitnax. TekcToBbIe U ABOMYHBIC (DANIIBI.
daiinossie nepeMeHHbIE ((PailoBbie yka3aTenn). Utenue u3 aiina. 3anuce B ¢aii.

Paz6uenue 3anaun Ha noazanaun. [loamporpammel (mpoueaypsl U GYHKIINH).
Pexypcus. PexypcuBHble 00bekThl ((paktanbl). PexkypcuBHBIE NpoueAyphl U
¢ynkun. Mcnonb3oBanue cTeka A OpraHU3allii PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBanne cTaHAapTHOW OMOIMOTEKH S3bIKa MPOTrPAMMUPOBAHMUS.
[Monkmtouenne  OMOMMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENICH.
Moy nbHBIN OPUHIUIT TIOCTPOECHUS TPOTPAMM.

Uucnennsie MeToibl. TouHOE U NpUOIMKEHHOE pellieHus 3a1aun. YuciaeHHbie
METOJbl PELICHHUS] ypaBHEHUN: METoJ mepedopa, METOJl MOJOBUHHOTO JEJICHUS.
[TpubnxkéHHOE BBHIYKMCIICHWE JIMH KPHUBBIX. Bbruucienwe miomaneit ¢uryp c
MIOMOUIBI0 YUCJIEHHBIX METOJO0B (METOA MNPSAMOYTOJbHHKOB, METOJ TpPAICLHil).
[Touck ™akcumyma (MUHUMYMa) (QYHKIIMM OJHOM NEPEMEHHOW METOAO0M
MOJIOBUHHOTO JIEJICHUS.



OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QyHKIMH — sI3bIKa
IPOrpaMMHUPOBAHUA JIJIs1 0OPaOOTKM CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKU
CUMBOJIBHBIX CTPOK: TOJCYET KOJMYECTBA IIOSBICEHUA CHUMBOJA B CTPOKE,
pa3zbueHre CTPOKH Ha CJIOBA 0 IPOOEIbHBIM CHMBOJIAM, TOUCK MOACTPOKU BHYTPH
JAHHOM CTPOKH, 3aMEHA HAalJICHHO! ITOACTPOKHU HA IPYTYIO CTPOKY. I 'eHepanus Bcex
CIIOB B HEKOTOPOM aji(aBUTE, YyIOBIECTBOPSIONIMX 33JaHHBIM OTPAaHUYCHUSIM.
[IpeoOpa3zoBaHue ynciIa B CHMBOJIBHYIO CTPOKY M OOPATHO.

MaccuBpl U NOCJIEIOBAaTEIBHOCTH 4Hcesl. Brluucienne 000OUIEHHBIX
XapaKTEPUCTHUK JIEMEHTOB MAaCCHUBA WM YHMCIOBOM MTOCIIEI0BATEIBHOCTH (CYMMBI,
IPOU3BENEHUS, CPEAHEr0 apu(pMETHUYECKOI0, MUHUMAJIBHOTO U MaKCHMaJbHOTO
DJIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCJIOBHIO).
JInHeWHbIN MOUCK 3a1aHHOTO 3HAYEHUS B MACCUBE.

CopTtupoBKa OZHOMEPHOTO MaccuBa. IIpocTeie METOIBI COPTUPOBKU (METOL
ny3bIpbKa, METOJ BbIOOpa, COPTHpPOBKA BCTaBKaMu). COPTHPOBKA CIHSHHUEM.
beictpass coptupoBka MaccuBa (anroput™m QuickSort). J[BOMYHBI MOUCK B
OTCOPTHUPOBAHHOM MAacCCHBE.

JIBymMepHBIE MacCuBbl (MaTpHIlbl). AJTOPUTMBI OOpPaOOTKH JIBYMEPHBIX
MacCCHBOB: 3aII0JIHEHUE JBYMEPHOI'0 YMCIOBOIO MACCUBA 110 3aJaHHBIM IPABUIIAM,
IIOMCK JJIEMEHTA B IBYMEPHOM MAacCUBE, BBIYMCICHHE MaKCUMyMa (MUHUMyMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOI'O MAacCHBa, IEPECTAaHOBKA CTPOK U CTOJOIIOB
JBYMEPHOI'O MacCHUBA.

HNudopmManuoHHbIE TEXHOJIOT U

TekcToBeIil mporieccop. PemaktupoBanue u (opmarupopanue. I[IpoBepka
opporpapun u rpammaruku. CpeacTBa NMOMCKAa M aBTO3aMEHBl B TEKCTOBOM
npoueccope.  Mcnonp3oBanue  ctuneil.  CTpyKTypUpPOBaHHbIE  TEKCTOBBIE
nokymeHTel. CHocku, ornaBieHue. KomnekTtuBHas paboTa C JOKyMEHTaMH.
WHCTpyMEHTBI PELIEH3UPOBAaHUS B TEKCTOBBIX Ipoueccopax. OOnayHble CEPBUCHI.
Henosas nepenucka. Pedepar. [IpaBuiia quTrpoBaHUs HCTOYHUKOB U OPOPMIIEHHUS
oubnuorpaduueckux ccbuiok. OdopmiieHre CUcKa JTUTepaTypbl. 3HAKOMCTBO C
KOMIIBIOTEPHOW BEPCTKOM TEKCTA. TEXHMYECKHE CpencTBa BBOJA TEKCTA.
CriennanM3upoBaHHbIE CPEJICTBA PEAAKTUPOBAHUS MATEMAaTUYECKUX TEKCTOB.

Ananmu3 naHHbIX. OCHOBHBIC 3a/laud aHAJIM3a JAHHBIX: NPOTHO3MPOBAHUE,
KJaccupukanus, KiacTepusalus, aHanu3 OTKIOHeHuH. IlocienoBarenbHOCTD
peleHus 3a7ady aHaliu3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYHCTKA U OLEHKA
KayecTBa JaHHBIX, BHIOOP W/WIM MOCTPOEHUE MOJEINH, MPeoOpa30oBaHNUE JAHHBIX,
BHU3YyaJIM3alUs JAaHHBIX, MHTEpIpeTanus pe3yjpTaToB. [IporpaMMHbIe cpeacTBa U
UHTEPHET-CEPBUCHI JUIsl 00pabOTKHU U MPENCTABICHUS JaHHBIX. boJblIne TaHHBIE.
MammunaHoe o0ydeHue. MiHTennekTyaabHbIi aHalnu3 TaHHBIX.



AHanmu3 MTaHHBIX C MOMOIIBIO AJIEKTPOHHBIX TAaOIUIl. BhIYMCIeHHEe CyMMBI,
cpenHero apupMeTHIecKoro, HanboObIIEro (HAMMEHBILETr0) 3HaYCHHS JUana3oHa.
Boruncnenue kosgduurenta Koppensuuu IBYX psanoB JaHHBIX. [locTpoenue
CTOJIOYATBIX, JUHEHWYAThIX M KpyroBbix jauarpamm. Iloctpoenue rpadukos
bynkuuii. [Togbop MuHKMK TpeHaa, pelieHne 3a1a4 MPOTrHO3UPOBAHUSI.

UucneHHOE peIIeHHE YpaBHEHHM ¢ TOMOUIbI0 TOA0Opa MapameTpa.
OnTuMu3anms Kak NOMCK HAaWIY4IIero peleHrs B 3aJaHHbIX yclioBusaxX. lleneBas
byHkuus, orpanndenus. JIokanbHbIe U r100adbHbIM MUHUMYMBI 11EJI€BOM (DYHKIIUU.
Pemienue 3a1ay onTUMHU3alKK ¢ TOMOILBIO 3JIEKTPOHHBIX TAOJIHII.

11 KJIACC

Teopernyeckune 0CHOBbI HHPOPMATHKH

TeopeTnueckne mMOAXOABI K OIEHKE KojudecTBa uHMopmanuu. 3akoH
annutuBHOCTH MH(popManuu. dopmyna Xaptiu. MHbopmaius U BEepoOsSTHOCTS.
®opmyiia llenHoHa.

Anroputmbl  ckatust naHHbIX. Anroput™ RLE. Anroputm Xaddwmana.
Anroputm LZW. AIropuT™msbl CKaTvs JaHHBIX C TOTEPSIMU. Y MEHbIIICHHUE TTTyOHUHBI
KoJupoBaHus 11BeTa. OCHOBHBIE uaeu anroputMoB cxkatust JPEG, MP3.

CkopocTh mepeayd JAaHHBIX. 3aBUCHUMOCTb BPEMEHHM IME€pelayd OT
nH(OPMAIMOHHOTO O0BEMA JTAHHBIX M XapaKTEPUCTUK KaHana CBs3u. [IpuyuHb
BO3HMKHOBEHHUs OIIMOOK Tpu mepenade AaHHbIX. Kopbl, MO3BOJSIONINE
oOHapyXUBaTh M HCHPABIATH OIIMOKM, BO3HUKAIOIIME MpPU Iepeaaye JaHHBIX.
Paccrostnne Xsmmunra. KogupoBanue ¢ noBropenuem 0utos. Koasl XsMMmuHra.

Cuctembpl. KoMIIOHEHTBI cucTeMbl W UX B3auMozeucTBue. CHUCTEMHBIN
ahdekrt. Ynpapnenue kak nHGopMarmoHHsIi nmpouecc. OOpaTHast CBA3b.

Mopenu u monenupoBanue. Llens monenupoBanus. COOTBETCTBUE MOJEIU
MOJIETUPYEeMOMY OOBEKTY WJIHM TpoLeccy, 1eau moaenupoBanusa. Gopmanuzanus
IPUKJIAIHBIX 33]a4.

[IpeacraBnenure pe3yabTaTOB MOJACIHUPOBAHUS B BHUAE, YJIOOHOM ISt
BOCIIPUATHS yesoBekoM. ['paduueckoe npeacTaBieHue JaHHBIX (CXEMbI, TaOIUIbI,
rpadukxm).

I'padbi. OcHoBHbIe noHSATHS. Bunel rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHI], CIHCKOB CMEXHOCTU. PemeHune
AITOPUTMUYECKUX 3a/7a4, CBS3aHHbIX C aHaiu3oM rpadoB (IOCTpOEHUE
ONTUMANbHOTO TYTH MEXKAYy BeplIMHaMHU Tpada, OrpeaeseHue KOJIUYeCTBa
pa3IMYHBIX MyTeH MEXTy BEpIIMHAMHI OPUEHTUPOBAHHOTO aIllMKINYECKOro rpaga).

JlepeBns. bunaproe nepeBo. JlepeBbsi moumcka. CrocoObl 00xoma mepesa.
[IpencraBnenue apupMeTHUECKUX BBIPAXKEHHUM B BUE JepeBa. [ucCKpeTHbIe Urphl
JIBYX UTPOKOB ¢ MoJiHOM uHpopmanueit. [loctpoenue nepesa nepedopa BapuaHTOB,



OMMCAaHUE CTPATErny UTPhl B TAOIMUHON (popme. BBIUTPHINIHBIE U TPOUTPHILIHBIC
IIO3UIMH. BBINTPBINIHBIE CTPATEr UK.

CpeacTBa MCKYCCTBEHHOr0 MHTEJIEKTa. CepBUCHI MAIIMHHOIO IEpeBOJa U
pacrnio3HaBaHus YCTHOUM peun. KorHutuBHble cepBUCHl. MneHTu(uKanus U nouck
U300pax]eHUH, pacro3HaBaHue JIMLI. CamooOyuatomnuecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIJIEKT B KOMIIBIOTEPHBIX Mrpax. Mcmosb3oBaHMe METOIIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B O0y4arolmmx cucremax. Vcmoip30BaHne METOA0B
UCKYCCTBEHHOI'O MHTEJUIEKTa B poOoToTexHuke. MHTepHeT Bewel. [lepcnekTuBsl
Pa3BUTHUS KOMIIBIOTEPHBIX MHTEIUIEKTyaJIbHBIX CUCTEM. HelipoHHBIE CeTH.

AJITOPUTMBI H IPOrPaAaMMHPOBaHUe

dopmanm3anys MoHATUA anroputMa. Mammuna TreroprHra Kak yHuBepcaabHas
Mozenb Beruucnenuu. Tesuc Yépua—TwropuHra.

O1eHKa CIIOKHOCTH BBIUMCICHUM. Bpems paboThl U 00bEM HCIIOIB3YEMOM
naMATH, KX 3aBUCUMOCTb OT pa3Mepa HCXOAHBIX JaHHbIX. OrleHka
ACUMIITOTHYECKOM CJHOKHOCTH JITOPUTMOB. AJITOPUTMBI  MMOJMHOMHAIBHON
cnoxHoctu. [lepedopubie anroputmsl. [Ipumepbl pa3nuyuHbIX aJrOPUTMOB PEIICHUS
OJIHOM 3a7]a4M, KOTOPHIE UMEIOT PA3JINYHYIO CIIOKHOCTb.

[Touck mpoCTBIX 4uCENn B 3aJaHHOM JUAIla30HE€ C IOMOIIBIO aIropuTMa
«petero DparocheHa.

MHoropa3psiHbie LeNble Yncia, 3aa4u JUIMHHON apu(METUKH.

CrnoBapu (acconuaTHUBHBIE MAaCCHUBBI, OTOOpaXeHHs). XOII-TAOJIHUIBL.
ITocTpoenue andaBUTHO-4ACTOTHOIO CIIOBApPs AJIs 33JaHHOI'O TEKCTA.

Crexu. AHamu3 NpaBWIBHOCTH CKOOOYHOIO BBIpaXEHUs. Bpluncienue
apu(pMEeTHYECKOr0 BBIPAXKEHNUS, 3alIMCAHHOTO B MOCTPUKCHOU hopme.

Ouepenu. Mcnosp3oBanue ouepean sl BpEMEHHOIO XpPaHEHHUs JaHHBIX.

Anroput™bel Ha rpadax. [locTpoeHrne MHHMMAaTbHOTO OCTOBHOTO J€peBa
B3BEIIEHHOIO CBSI3HOI'O HEOPUEHTHpPOBaHHOIro rpada. KomnyecTBo pa3ianyuHbIX
nyTeld MeXAy BEpIIMHAMU OPUEHTHPOBAHHOIO ALMKIMYECKOIro rpada. AIropurm
JIeHKCTpBI.

Hepesbs. Peanuzanus nepeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYD. /IBOMUYHBIE
(Ounapubie) aepeBbsa. llocTpoeHue aepeBa s 3aaHHOTO aAPUPMETHUECKOTO
BbIpakeHUs. PekypcuBHbIe anropuTMmel o0xoja Jepesa. lMcnonb30BaHue cTeka U
ouepenu Ay 00xo/a Aepesa.

JIlnHamMu4eckoe NOpOrpaMMHMpPOBAHME KaK METOJA peumeHus 3aaad ¢
COXpPAaHEHUEM NPOMEKYTOUHBIX PE3YJbTATOB. 3aJlayd, pEelIaeéMbleé C MOMOUIBIO
JUHAMHYECKOIO IPOrPaMMHUpPOBAHUS: BBIUMCIEHUE PEKYPCUBHBIX (YHKIIHM,
IIOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONITUMU3ALIUN.

[TonsiTue 06 0OBEKTHO-OPUEHTUPOBAHHOM IMpPOrpaMMHpOBaHUU. OOBEKTHI U
knaccel. CBoMCTBa U MeTONbI 00BEKTOB. OOBEKTHO-OPHEHTUPOBAHHBIN AaHAU3.



Pa3zpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO IIOAXOA.
WMHKancymsinus, HacaeI0BaHUe, TIOJTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTEpdeiica
10J1b30BaTeN . cronb30BaHie FTOTOBBIX YITPABISIEMbIX YJIEMEHTOB ISl HOCTPOCHUS

uHtepdeiica.
O0630p  s3pIKkOB  TporpammupoBaHusi.  [loHatme o  mapaaurmax
IPOTrpaMMHUPOBAHUS.

HNudopmManuoHHbIE TEXHOJIOT U

OTtanbl  KOMITBIOTEPHO-MAaT€MaTHYECKOT0  MOJIEIMPOBAHUA: ITOCTAHOBKA
3a7a4M, pa3paboTka MOJENH, TECTUPOBAHME  MOJEIU, KOMIIBIOTEPHBIM
AKCHEPUMEHT, aHAJIU3 PE3yJIbTATOB MOJICIUPOBAHUSI.

Jluckperusanusi Npyd MaTEMaTUYECKOM MOJEIMPOBAHUU HETPEPHIBHBIX
nporieccoB. MoenupoBaHue IBMKeHUsI. MojienupoBaHue OMOJIOrMYECKUX CUCTEM.
MaremaTuyeckiue MOJEIU B SKOHOMHMKE. BBIUUCIUTENbHBIE HSKCIEPUMEHTHI C
MO/ICIISIMU.

OOpaboTka pe3yJbTaTOB SKCIEPUMEHTA. METOJT HaMMEHBIINX KBaJpPaTOB.
OneHka YHCIOBBIX TMApPaMETPOB MOJEIUPYEMBIX OOBEKTOB U  IPOIIECCOB.
BoccranoBnenre 3aBUCUMOCTEHN 1O pe3ysibTaTaM dKCIIEPUMEHTA.

BepositHoctHpie  Mozenu.  Metoasl Monte-Kapno.  MMmuTtanmonHoe
MojaenupoBanue. CHCTEMBI MAaCCOBOTO OOCTYKUBAHHS.

Tabmuunbie (pensiMoHHBIE) O0a3bl MaHHBIX. Tabmuia — mMpeacTaBiICHUE
CBedeHUIl 00 OQHOTHUIHBEIX 00BekTax. [loise, 3amuch. Kimrou taGmuner. Padota ¢
rotoBoil 0a3oil maHHBIX. 3amoyiHeHWE Oa3bl JaHHBIX. [loWCK, COpPTHpOBKa u
bunbTpanys TaHHBIX. 3aMpoChkl Ha BBIOOPKY JAHHBIX. 3alpoChkl C MapameTpaMu.
Brruucnsiembie moss B 3ampocax.

MHuoroTtabnuunbie 0a3b1 JaHHBIX. THIBI CBA3EH Mex Iy Tabmuiamu. BaemHui
kito4. [lenocTHOCTh 0a3bl TaHHBIX. 3aPOCHl K MHOTOTA0IMYHBIM 0a3aM JIaHHBIX.

NnTepHer-nipunoxenus. [IoHATHE O CEpBEPHON U KIIMEHTCKOW YacTAX CauTa.
TexHonoruss «KJIUEHT — CepBEP», €€ NJOCTOMHCTBA U HeAOCTaTKU. OCHOBBI fA3bIKa
HTML wu kackamubix tabmury ctuneit (CSS). Cuenapum Ha s3eike JavaScript.
®opmbl Ha BEO-CTpaHHULIE.

PasmMemenne BeOG-caiiToB. Ycmyra XocTuHra. 3arpyska (aijioB Ha CauT.

BBoa un300pakeHUil ¢ HCMOIB30BAHUEM Pa3JIMUHBIX IU(GPOBBIX YCTPOUCTB
(mudpoBeIx (poToanmapaToB MU MHUKPOCKOTIOB, BHIIEOKAMEp, CKAaHEPOB U APYTHX
ycTpoirctB). ['padmueckuii pemaktop. Pazpemenue. Kagpuposanue. Mcnpasienue
nepcriektuBbl.  I'mctorpamma. Koppekius  ypoBHEW, KOppeKIHs  I[BETa.
OOGecuBeurBaHUE I1BETHBIX u300pakeHui. Perymnb. Pabora ¢ obOmactsamu.
OUIbTPHI.



Mmuorocnoitasie n3o0paxkeHusi. TexctoBble ciou. Macka cnos. Kananbl.
Coxpanenue BbiaeneHHOM obnactu. [loaroroBka miumocTpamuii 1j1s BeO-cailToB.
AHUMUPOBaHHBIE H300PAKEHUSI.

BexrtopHas rpaduka. IlpumutuBbel. V3MeHeHHE TOpsAAKa HIIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. ['pynmupoBka. Kpussie. @opMaTbl BEKTOPHBIX
pucyHkoB. Mcnonp3oBanue KOHTYpOB. BekTopusalius pacTpoBbIX H300paxeHH.

[TpuHIMIIBI TOCTPOEHUS U PEAAKTUPOBAHUS TPEXMEPHBIX MoAelel. CeTouHbIe
Mozaenu. Marepuanel. MopenupoBaHue MCTOYHUKOB oOcBelleHus. Kamepsl.
AnutuHbIe TexHONIOTMM (3D-nipuHTepsl). IloHATHE O BUPTYabHON PEATLHOCTH U
JOTIOJIHEHHOM PEaIbHOCTH.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
MHO®OPMATUKE (YTJIVBJIEHHBIA YPOBEHB) HA YPOBHE CPEJHEIO
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBbTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOyyJarommxcsi pPyKOBOJICTBOBATHCS CHOPMHUPOBAHHOM BHYTpPEHHEH MO3ULIUEN
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIli, TIO3UTUBHBIX BHYTPEHHHUX
yOXKIEeHNUN, COOTBETCTBYIONIMX TPAAUIIMOHHBIM IIEHHOCTSM POCCHHCKOTO
00111eCcTBa, pacIIMPEHUE KU3HEHHOTO ONBITA W OIbITa JEATEILHOCTH B Ipoliecce
peanu3aluMd  CpeACTBaMU  y4eOHOro MpeaMeTa OCHOBHBIX  HaIlpaBJICHU
BOCITUTATEIHHON JIEATETHHOCTH.

B pesynprare wusydeHuss wHGOpPMATHKA Ha YpPOBHE CPEAHETO OOIIETO
obpasoBanus y obOydwarorierocs OyayT chOpMHPOBAHBI CICTYIONINE JIMYHOCTHBIC
pe3yIbTaThI:

1) rpa:kaaHCKOro BOCIMTAHMS:

OCO3HAHUE CBOMX KOHCTUTYITMOHHBIX MPaB M 00sI3aHHOCTEH, yBaKEHUE 3aKOHA
U TPaBOMOPSIKA, COOJIOICHHE OCHOBOIOJIATAIONINX HOPM HWH(GOPMAIIMOHHOTO
npaBa U HHGOPMAIIMOHHON 0€30MaCHOCTH;

TOTOBHOCTh MPOTUBOCTOSATH MJICOJIOTMU OKCTPEMHU3MA, HAIMOHAIN3MA,
KCeHO(pOOUMU, AUCKPUMHUHAIMKA [0 COLMAIbHBIM, PEJIUTHO3HBIM, PACOBBIM,
HAIMOHAIHHBIM MTPU3HAKAM B BUPTYaIBHOM MTPOCTPAHCTBE;

2) NIaTPMOTHYECKOT0 BOCIIUTAHMSA:

LIEHHOCTHOE OTHOIIIEHHE K UCTOPUUYECKOMY HACJENINI0, TOCTHXeHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTHUSIX, TOHUMaHUE 3HaYeHUs NHPOPMATUKH KaK HayKU
B KU3HH COBPEMEHHOTO O0IIEeCTBa;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTUPYSCh HAa MOPaJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B
cetu NHTepHeT;

4) 3cTeTHYECKOr0 BOCIIMTAHHSA:

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKJIIOYas OSCTETUKY HAYyYHOrO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCHPHUHHMMATh PA3JMUYHbIE BUIbI HMCKYCCTBA, B TOM YHCIE
OCHOBAHHOTO Ha MCIIOJIh30BaHUH WH(POPMAITMOHHBIX TEXHOJIOTHI;

S) pu3n4ecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh  3JI0POBOIO W Oe3omacHOro  oOpaza  >KHU3HH,
OTBETCTBEHHOT'O OTHOIIIEHHSI K CBOEMY 3/I0POBbIO, B TOM UHKCJIE 3a CYET COOIIOICHUS



TpeOoBaHUII  0E€30MacHOM  JIKCIUTyaTalldd  CPEeACTB  HH(POPMAIMOHHBIX U
KOMMYHHKAITHOHHBIX TEXHOJIOTHIA;

6) Tpy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K AKTHBHOH JEATEIHHOCTH TEXHOJOTUYECKOW W COIMATbHON
HAIpPaBIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEITLHO
BBITIOJTHATH TAKYIO e TCIIEHOCTD;

uHTEpeC K cdepaM NpoPecCHOHATHHON NEeSTENbHOCTH, CBS3aHHBIM C
WHPOPMATUKOHN, MPOrpaMMUPOBAHHEM U WH(DOPMAIMOHHBIMUA TEXHOJIOTHSIMH,
OCHOBaHHBIMH Ha JOCTH)KCHHMSX HAyKH HH(DOPMATHKH W HAyYHO-TEXHUYECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIH BBIOOp Oymymiel mnpodeccuu u
pealln30BbIBATh COOCTBCHHBIC )KH3HCHHBIC TUIAHBI;

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

7) 3KOJIOTHYECKOr0 BOCTIMTAHUS:

OCO3HAHHE TIO0AIFHOTO XapakTepa JKOJOTHYECKHX MPOOJIeM M MyTeH HX
pelieHrs, B TOM 4YHCIe C YYETOM BO3MOXKHOCTEH  HH(POPMAIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHIA;

8) HeHHOCTH HAYYHOTO MO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO PAa3BUTHS HAyKH, JIOCTIDKCHUSM HAYYHO-TEXHHYECKOTO Iporpecca
OOIIECTBCHHOM MPAKTUKH, 32 CUET MOHUMAHHS POJIH HHPOPMAIIMOHHBIX PECYPCOB,
WH(POPMAITMOHHBIX TIPOIECCOB W HMH(DOPMAIMOHHBIX TEXHOJOTHH B YCIOBHSIX
1ndpoBoii TpaHchopmaluu MHOTUX cdep )KU3HH COBPEMEHHOI'O O0IIECTBA;

OCO3HAaHWE IICHHOCTH HAyYHOW JEeSTENIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
IIPOEKTHYIO ¥ HCCIIEA0BATEIBCKYO ICATSIbHOCTh WHIMBHIYAIBHO U B TPYIIIIE.

B mporiecce ToCTHKEHUS JIMYHOCTHBIX PE3yJIbTaTOB OCBOSHUS TPOTPAMMBI 10
WHPOpMATUKE y OOYYaIONINXCs COBEPIICHCTBYETCS AMOIMOHAIBHBIN HHTEJUICKT,
Ipenoiararomi chOpMUPOBAHHOCTH:

CaMOpETYJIMPOBaHMS, BKIIFOYAOMIETO CAaMOKOHTPOJb, YMCHHE IPHHHMATH
OTBETCTBEHHOCTh 32 CBOE IMIOBEIEHHUE, CIIOCOOHOCTh aJalTHPOBATHCS K
YMOIMOHATBHBIM H3MEHEHHSIM H MTPOSIBIIATH THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlUY, BKIIOYAIONICH CTPEMIICHHE K TOCTIDKEHUIO eI U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBAaTh, MCXOIS U3 CBOUX
BO3MOYKHOCTEMH;

IMITATUH, BKIIOYAIOMIEH CITIOCOOHOCTh TIOHUMATh 3MOIIMOHAIBHOE COCTOSTHUE
JIPYTHX, YYUTBIBaTh €r0 TPU OCYIIECTBICHHMA KOMMYHHUKAIIUH, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHUIO;

COIMATIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCTH BBHICTPAaWBaTh OTHOIICHHUS
C IPYTUMH JIFOJIEMH, 3200TUTHCS, MIPOSIBIIATh HHTEPEC U Pa3pemaTh KOH(PIUKTHI.



METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrare wu3ydeHus WHPOPMATHKKA Ha YPOBHE CpPETHETO OOIIero
oOpazoBanusi y oOydaromierocss OyayT c(oOpMHpOBaHBI MeTaNpeIMETHbBIC
pe3ynbTaThl, OTPAKCHHBIE B YHUBEPCAIBHBIX YYCOHBIX ICHCTBUSAX, & UMEHHO —
MO3HABATEIIbHBIE YHUBEPCAIbHBIC yYeOHBIE JEUCTBHUS, KOMMYHUKATHBHBIC
yHHUBEpCadbHbIe y4eOHBbIC NEWCTBUSA, PETYJISATHBHBIC yHHBEpPCAJIbHBIC YUEOHBIC
JEHCTBHS, COBMECTHASI IEATETHHOCTb.

Ilo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIe el CTBUS

1) 6a30Bble JJOrn4YecKHue AeliCTBUA:

CaMOCTOATENbHO  (OPMYJHpPOBaTh M aKTyaJlIM3HpPOBaTh  Mpodiiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABIMBATh CYIIECTBEHHBIM MpPHU3HAK WM OCHOBAaHUA [Jsi CpaBHEHUS,
Kiaccudukanuy u 00001IeH S,

OTpeNeNsiATh IeNu JCSTeIbHOCTH, 33/JaBaTh IapaMeTpbl U KPUTEPUU HX
JOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU M POTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSX;

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

BHOCUTBH KOPPEKTUBHI B EATEIBHOCTh, OIIECHUBATH COOTBETCTBUE PE3YIHTATOB
1eJISIM, OLIEHUBATh PUCKH MOCIEICTBUH IS TENLHOCTH;

KOOPAMHHUPOBATH U BHIMOJIHATH Pa0OTY B YCIOBHSIX PEabHOTO, BUPTYaJIbHOTO
¥ KOMOWHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIICHUE TPU PEUICHUN )KU3HEHHBIX MPOOIIEM.

2) 0a30BBIE HCCJIE0BATEILCKHE TeHCTBUA:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MOMCKY METO/IOB PEIlICHUs MPAKTHUECKUX 3aa4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

OCYILECTBJIATh PA3IUYHbIE BUIBl JAEATEIHHOCTH IO TOJIYYEHHUIO HOBOTO
3HaHUS, €r0 WHTEPIpeTaINH, NMPeoOpa3OBaHUI0O U TMPUMEHEHHIO B Pa3IMYHBIX
y4eOHBIX CHUTYyallUsX, B TOM YHCJE MPH CO3JAaHUU YYEOHBIX M COLHUATbHBIX
IPOEKTOB;

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

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



BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3aaady,
BBIIBUTATh TUIOTE3Y €€ PeIIeHus, HAXOJUTh apTyMEHTHI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPKACHUI, 3a]JaBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAJTM3UPOBATh IOJlyYEeHHBbIE B XOJE pEIICHUs 3aJauyd  pe3yJbTaThl,
KPUTUYECKH OIICHHWBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OTIBIT;

OCYILECTBIIATH LEJIEHANPABICHHBIM IMOMCK IepeHOca CPEACTB U CIOCOOOB
JecTBUS B MPO(PECCUOHATIBHYIO CPELY;

yMETh NEPEeHOCUTh 3HAHMSA B TO3HABATENBHYIO M IMPAKTHUYECKYIO 00JacTu
KU3HECATEIIbHOCTH;

YMETbh UHTETPUPOBATH 3HAHUSA U3 Pa3HBIX IPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBbIE WEH, NpeAsiaraTh OpUTHHAJIbHbIE MOIXOJbl U pPELICHuS,
CTaBHUTb NPOOJIEMBI U 33]]a4H, IOMYCKAIOIINE albTePHATUBHBIC PEIICHUSI.

3) padora ¢ nnpopmanmeii:

BJIa/IETh HaBBIKAMH MOJy4YeHUs MHPOPMAIIMU U3 UCTOUYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITENIBHO ~ OCYIIECTBJISATh ~ INOWUCK,  aHAIW3, CHUCTEeMATHU3alHI0 U
UHTEpIpeTannio HHPOPMAIMU PA3IUYHBIX BUAOB U POPM MIPEICTABICHHUS;

co3/laBaTh TEKCThl B pa3IMYHBIX (Qopmarax ¢ y4€TOM Ha3HAUYEHUS
uHbOpMallMul W LEJIeBOW ayAUTOpPHM, BbIOMpas ONTHUMaIbHYIO  (opmy
NpEe/ICTaBICHUS U BU3YaJIU3alluy;

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

UCTOJb30BaTh  CPEACTBA  HMH(POPMALMOHHBIX W  KOMMYHHUKAlMOHHBIX
TEXHOJOTH B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX
3a71a4 ¢ COOTI0ICHNEM TPEOOBaHUN SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI,
pecypcocOepekeHusi, MPaBOBbIX M JTUYECKHMX HOPM, HOpM HUH(POPMAIMOHHOM
0€e30I1aCHOCTH,

BJaJeTh ~ HAaBbIKAMU  pAaclO3HABaHMs M 3alIUTHl  MHQpOpMAIUH,
UHGOPMAIMOHHON 0€30MaCHOCTH JTUYHOCTH.

KoMMmyHuKaTHBHBIE YHUBepcaJibHbIe YueOHbIe 1eiCTBHUSA

1) o0menne:

OCYIIECTBIIATh KOMMYHHUKAIIMHM BO BCeX chepax KU3HU;

pacro3HaBaTh HeEBepOaJIbHBIC CpPEJACTBA OOIICHHS, IOHMMAaTh 3HAYCHUE
COIMAIbHBIX 3HAKOB, PAaCMO3HABATh MPEATNOCHUIKA KOH(MIWKTHBIX CHUTyallud |
CMATYATh KOH(MIIUKTHI;

BIAJCTh  Pa3IMYHBIMH  CIIOCOOaMHM  OOIIEHUS W B3aUMOJCHCTBUS,
apryMEHTUPOBAHHO BECTH JIUAJIOT, YMETh CMT4aTh KOH(MIUKTHBIC CUTYAIIVH;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHUS C HWCIOJIB30BAHUEM
SI3LIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1eITeJIbHOCTD:

MOHMMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHIMBUIYATHHOU
paboThI;

BBEIOMPATh TEMATHKy U METOABl COBMECTHBIX JCUCTBUU C y4ETOM OOIIHMX
WHTEPECOB M BO3MOYKHOCTEH KaKOTO WIeHA KOJUICKTUBA;

NPUHUMATh II€IM  COBMECTHOM  JEATEeNbHOCTH, OpPraHU30BHIBATH W
KOOPJAMHUPOBATh JEHUCTBUS IO HUX JIOCTHIXKCHHIO: COCTaBJISITH IUIaH JCHCTBHM,
pacmpenensaTh poJii ¢ Y4€TOM MHEHMH YYaCTHMKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM paboThI;

OTICHMBATh Ka4€CTBO CBOETO BKJIaa U KaXKJOTO YYaCTHUKA KOMaH bl B 00N
pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejiaraTh HOBBIE TIPOEKTHI, OLIEHUBATh HJEU C TO3WIUK HOBH3HHI,
OPUTHUHATIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISATh TMO3UTHUBHOE CTPATETHUYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYaIUSX, IPOSIBIISATH TBOPUECTBO U BOOOPAKEHHE, OBITHh HHUITHATUBHBIM.

PerynsiTuBHbBIC YHMBepcaJbHbIe Y4eOHbIe NeiiCTBHSA

1) camoopranu3amusi:

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENbHYIO JESATEIbHOCTD, BBISBIATH
po0IeMBbI, CTaBUTh U (POPMYyIUPOBATH COOCTBEHHBIC 3a7a4l B 00pa30BaTEIIbLHON
JEATEeIIbHOCTH U )KM3HEHHBIX CUTYalUsIX;

CaMOCTOSITEJIbHO COCTABJISATh IUIAH PEUICHUS MPOOJIEMBI C YYETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUYTEHUH;

JaBaTh OLIEHKY HOBBIM CHUTYaIIUSIM;

pacMpATh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JTUYHBIX TPEIITOYTCHHI;

JieaTh OCO3HAHHBIN BEIOOD, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO M TMPOSBICHUIO IIMPOKOH SPYIUIUH B
pa3HBIX 00JIACTAX 3HAHWM, TMOCTOSHHO TOBBIMIATH CBOM OOpa30BaTEIbHBIN H
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B NIESITEIBHOCTD,
OIIEHUBAaTh COOTBETCTBUE PE3YIHTATOB LETISIM;

BIAJCTh HABBIKAMH  IIO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEpLIAEMBIX JACHCTBHII W MBICIUTEIBHBIX NPOLIECCOB, UX PE3YJIbTATOB U



OCHOBaHUM, UCHOJB30BaTh MPUEMBI pedIeKCUU IS OLEHKU CHUTYyalllH, BhIOOpa
BEPHOT'O PELIEHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIIEHUS IO UX CHUKEHUIO;

OPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IpU aHalu3e pPe3yJbTaToOB
NESTEIbHOCTH.

3) npuHsATHSA ce0sl U APYTHUX:

OPUHUMATD Ce0sl, MOHUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IpU aHaJIu3e pPe3yJbTaTOB
NESITENIbHOCTH;

IpU3HABaTh CBOE MIPABO U IPABO APYTUX HA OIIHUOKY;

pa3BUBATH CIIOCOOHOCTH MTOHUMATh MUP C TO3UIMH JPYTOro YeI0BeKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

B mnpomecce u3yuenuss kypca uHGopMaTHKU yriayOiaéHHOro ypoBHA 6 10
Kacce 00ydaromuMucs 0y 1y T TOCTUTHYThI CIEAYIOIIME MPEAMETHBIE PE3YIbTATHI:

BJIAJICHUE MPEACTABICHUSIMU O POJIUM WHOOpPMAIMU U CBS3aHHBIX C HEH
IPOLECCOB B MPHUPOJE, TEXHUKE M OOIIECTBE, MOHATHIMH «HHPOPMAIUI»,
«uH(MOPMAIIMOHHBIN MPOIECC», «CHCTEMa», «KKOMIIOHEHTBI CHCTEMBI», «CHCTEMHBIH
b dexT», «uHDOpMAIITMOHHAS CUCTEMAa», «CUCTEMA YIIPABICHUS»;

BJIaJ€HUE MeToAaMu IMoucka uHpopmanuu B cetd HWHTepHeT, ymeHue
KPUTUYECKU OLIEHUBATh MH(OPMALIMIO, MOTYYEHHYIO U3 cetu HTepHeT;

YMEHHE XapaKTepu30oBaTh OOJbIIME JaHHbIE, MPUBOAUTH MPHUMEPHI
UCTOYHUKOB MX TOJY4YEHUs] W  HamNpaBl€HUS  MCIOIb30BAHHS, YyMEHHE
KJacCU(UIIMPOBAaTh OCHOBHBIE 33/laud aHaJM3a JaHHBIX (MPOTHO3MPOBAHUE,
Kjaccudukanus, KJIacTepHU3alus, aHanu3 OTKJIOHEHU), NOHUMATh
MOCIIEI0BATEIBHOCTD PEIICHNUS 3a/1a4 aHAIN3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX,
OUMCTKAa M OIICHKAa KadyecTBa MJaHHBIX, BHIOOP W/WIM TOCTPOCHHUE MOJIENH,
npeoOpa3oBaHue JAHHBIX, BU3YyalIH3alisl JaHHbBIX, HHTEPIPETaLus pe3yIbTaToOB;

NOHMMAHUE OCHOBHBIX MPHUHIMIIOB YCTpoiicTBa U (YHKIMOHUPOBAHUS
COBPEMEHHBIX CTAIMOHAPHBIX U MOOWJIbHBIX KOMIIBIOTEPOB, TEHACHIIUI pa3BUTHUSA
KOMITBIOTEPHBIX TEXHOJIOTH;

BJIa/ICHUE HaBbIKAMHU padOThl C OMEPALMOHHBIMU CHCTEMaMH, OCHOBHBIMH
BUJIaMU ITPOTPAMMHOT0 00ecrieueHus Uil pelieHust yueOHbIX 3a/1ay 10 BIOpaHHOU
CrielaIn3alliy;

HaJIM4KEe MPECTABICHUN O KOMITBIOTEPHBIX CETAX U UX POJIU B COBPEMEHHOM
Mupe, 0 0a30BbIX MPHUHIIUIIAX OPTaHU3AINU U (YHKIIMOHUPOBAHHS KOMITbIOTEPHBIX
ceTeil, 00 0OWMX NpUHLHUIAX Pa3pabOTKM W (PYHKIMOHUPOBAHUS HHTEPHET-
MIPUJIOKEHUM;



NOHMMaHKE yrpo3 HH()OPMALIMOHHOM 0€30MaCHOCTH, UCIIOJIb30BaHNUE METO/I0B
U CPEACTB MPOTHUBOACUCTBUS STUM Yrpo3am, cOOJto/ieHne Mep 0e30macHOCTH,
IpPEeIOTBpAlAlONIMX HE3aKOHHOE pPAaCHpOCTPAHEHUE IEPCOHAIBHBIX JAHHBIX,
cobiofieHne TpeOOBaHUN TEXHUKU OE30MAaCHOCTH W TUTHEHBI IPU padoTe ¢
KOMITBIOTEPAMHU U JPYTUMHU KOMIIOHEHTaMHU HU(GPOBOr0 OKPY>KEHHsI, [IOHUMAaHUE
IIPABOBBIX OCHOB UCIIOIH30BaHUS KOMITBIOTEPHBIX IPOTpaMM, 06a3 JaHHBIX U pabOTHI
B cetu MHTEpHET;

NOHMMAHUE OCHOBHBIX TPUHILMUIOB JUCKPETU3ALMK PA3JIMYHBIX BUJOB
uHhopMaIuU, YyMEHUE ONpelnesiTh HMHPOPMALUOHHBIE O00BEM TEKCTOBBIX,
rpauyueckux M 3BYKOBBIX JaHHBIX MPHU 3aJlaHHBIX MapameTpax AUCKPETU3ALNH,
YMEHUE ONPEAENATh CPEAHIO CKOPOCTh MEPEJadyH JaHHBIX, OLIECHUBATh U3MEHEHUE
BPEMEHH Tepefauyd MpUd HU3MEHEHWH HWH(OPMALMOHHOTO 00bEMA MNaHHBIX U
XapaKTEPUCTHUK KaHaja CBS3H;

yMEHHUE HCIOJIb30BaTh MPU PEUICHUU 3a/1a4 CBOWCTBA MO3UIMOHHOM 3amucu
YHUCel, AITOPUTMA IMOCTPOCHHUSI 3alUCH YHCIIA B MO3ULUOHHONW CHCTEME CUHCIICHUS
C 33JJaHHBIM OCHOBAaHHMEM M TOCTPOECHMS YMCIA IO CTPOKE, COAEprKaled 3aIuch
3TOr0 YKCJIA B MO3ULIMOHHON CUCTEME CUHUCIIEHHUS C 3a]JTaHHBIM OCHOBaHUEM, YMEHHE
BBITIOJIHATH apU(PMETHUUECKHUE ONlepallii B O3ULIMOHHBIX CUCTEMAX CUUCIICHUS;

yMEHHUE BBINOJHATH MPe0Opa30BaHUs JIOTHUECKUX BBIPAKEHUH, HCIOIB3YS
3aKOHBI aNTeOphl JIOTUKH, YMEHHUE CTPOUTH JIOTUYECKOE BBIPAKCHHUE B
JTU3BIOHKTUBHON U KOHBIOHKTUBHOM HOpPMaJIbHBIX (hOpMax Mo 3aJaHHOM Talmiuiie
UCTUHHOCTH, HCCJEA0BAaTh 00JIACTb MCTUHHOCTH BBICKA3bIBAHUS, COJEPKAILIETO
NepeMEHHBIE, PEIaTh HECIOKHbIE JIOTUYECKHE YPABHEHUS U CUCTEMbBI YPaBHEHUH;

NOHMMaHuE O0a30BbIX aJITOPUTMOB OOpPAOOTKM YHUCIOBOM M TEKCTOBOM
uHbopMaluu (3aMuCh YKMCEN B MO3UIMOHHON CUCTEME CUMCIICHUS, HAXOXIACHHE
BCEX MPOCTHIX YHMCEI B 3aJJaHHOM JMarna3oHe, 00padoTka MHOTOPa3psAHBIX IIENIbIX
YHCeJl, AHAJIW3 CUMBOJIBHBIX CTPOK U APYIHX), aITOPUTMOB MTOMCKA U COPTUPOBKH,
YMEHHUE ONpPEAesATh CI0XKHOCTh HM3y4aeMbIX B Kypce 0a30BbIX allFOPUTMOB
(cyMMUpOBaHHE JJIEMEHTOB MAacCHBa, COPTHPOBKA MAacCUBa, MepeOOpHbIE
aJIrOPUTMBI, IBOMYHBIA MOUCK) U MPUBOAUTH MPUMEPHI HECKOJIBKUX aJIrOPUTMOB
Pa3HOU CIIOKHOCTH JUIsl PELICHUS OHOU 3a7a4H;

BJIJICHUE YHUBEPCAJIbHBIM SI3bIKOM MPOTPAMMUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHussMH O O0a30BBIX THIAX JaHHBIX U
CTPYKTypax JaHHbIX, YMEHHUE UCIOJb30BaTh OCHOBHBIE  YIPABJSIONINE
KOHCTPYKLMH, YMEHUE OCYIIECTBISATh AaHAIU3 MPEMIOKEHHOW MPOrpaMMBbl:
OTPENENATh Pe3ybTaThl pabOThl MPOrpaMMbl MPHU 3aJaHHBIX MUCXOAHBIX JAHHBIX,
ONpeNENsaTh, NPU KAKUX HCXOJHBIX JaHHBIX BO3MOXKHO IOJY4YEHHE YKa3aHHBIX
pPEe3yJbTaTOB, BBISBIISATH JIaHHBIE, KOTOPhIE MOTYT MPUBECTU K OIMIMOKE B paboTe
IpOrpamMmbI, (HOPMYIMPOBATH MPEITIOKESHHUS 110 YIIYUIIICHUIO TIPOTPAMMHOTO KOJIa;



YMEHUE CO3/[aBaTh CTPYKTYPHUPOBAaHHBIE TEKCTOBBIE JOKYMEHTHl U
JEMOHCTPALIMOHHBIE MaTepUabl C UCIIOJIb30BAHUEM BO3MOKHOCTEH COBPEMEHHBIX
IPOrPaMMHBIX CPEJCTB U 00JIaYHBIX CEPBUCOB,;

YMEHHE UCIIOJIb30BaTh 3JIEKTPOHHBIE TAOIUIIBI AJIs aHAJIN3A, IPECTABICHUS U
00pabOTKN JaHHBIX (BKJIOYAsl BBIYMCIEHUE CYMMBbI, CPEAHETO apu(pMETUUYECKOrO,
HAauOONbIIET0O W HAMMEHBIIEro 3HAYCHW, pEIIEHUE YpaBHEHHM, BbIOOD
ONTUMAJIBHOTO  pelieHHs, MoAOOp JWHUU  TpPEHJAa, pelieHHe  3ajad
IPOrHO3UPOBAHMS).

B nponecce usyuenHuss kypca MHPOpMaTHKU yriayOn€HHOro ypoBHs ¢ 11
Kacce 00y4yaronuMucs 0y IyT JOCTUTHYTHI CIEYIOIIHE TPEAMETHBIE PE3YJIbTAThI:

YMEHUE CTPOUTh HEPABHOMEPHBIE KOJbI, JOMYCKAKIIUE OJHO3HAYHOE
JEKOUPOBaHUE COOOMEeH (MpedUKCHBIE KOJbI), HCIOJIh30BaTh MPOCTEHUINNE
KOZbl, KOTOpbIE MO3BOJIAIOT OOHApY>KUBAaTh U HUCIPABIISATh OIIMOKM MpHU Iepesaye
JaHHBIX, CTPOUTH KOJ, 0OECIEUMBAIOLINI HAUMEHBIIYI0O BO3MOXKHYIO CPEIHIOO
JUINHY COOOIIEHUs TMPU H3BECTHOM YacTOTE CHUMBOJIOB, MOSICHATH MPUHLHUIIBI
paboTHI MPOCTHIX AITOPUTMOB CXKATHSI TAaHHBIX;

yYMEHHE pelllaTh aJfOPUTMHUYECKHUE 3aJaud, CBSI3aHHbBIE C aHATM30M rpados
(3a1a4u MOCTPOEHUS ONTUMAIBHOTO IyTH MEXIY BEpIIMHAMU rpada, onpeaeseHus
KOJIMYECTBA  pA3IUYHbIX NyTed MEXIy BEpIIMHAMU OPUEHTUPOBAHHOI'O
AIMKJINYECKOTro rpada), yMeHre uCroab30BaTh JEPEBbs IPHU aHAIM3€E U TOCTPOCHUN
KOJIOB U ISl IPEJCTABIICHUSI apU(PMETHUECKUX BBIPAXKEHHH, MPU pELICHUH 3a7a4
IIOUCKAa U COPTUPOBKHU, YMEHUE CTPOUTH JIEPEBO UIPHI MO 33JaHHOMY aJITOPUTMY,
pa3pabarbiBaTh 1 00OOCHOBBIBATH BBIMTPBILIHYIO CTPATETUIO UTPHI;

yMEHHE pa3padaTblBaTh U pEANIM30BBIBATH B BUJE IporpaMM 0a30BbIE
QITOPUTMBI, YMEHUE HMCIOJI30BaTh B MpOrpaMMax JaHHbIE PA3IUYHBIX TUIIOB C
y4€TOM OrpaHUYEHHUI HAa JMAIa30H MX BO3MOXHBIX 3HAYEHWH, MPUMEHATH MNPH
pEILIeHNN 3a/1a4 CTPYKTYpbI JaHHBIX (CIIUCKH, CIIOBAapH, CTEKH, OUEPEAU, IEPEBBS),
UCIOJIB30BaTh 0a30Bble ONEpallMd CO CTPYKTypamMH JIaHHBIX, HIPHUMEHATH
CTaHJapTHBIE U COOCTBEHHBIE MOANPOTrPaMMBI JJIs1 00paOOTKH YMCIOBBIX JAaHHBIX U
CHUMBOJIBHBIX CTpPOK, HCIOJB30BaTh MpH pa3paboTke MporpaMMm OUOIHOTEKU
HNOJMpPOrpaMM, 3HaTh (YHKUIMOHAJIbHbIE BO3MOXXHOCTH HWHCTPYMEHTAJIbHBIX
CPEICTB Cpelibl pa3pabOTKH, YMEHHUE UCIIOJIb30BATh CPEACTBA OTIAAKU IPOrPaMM B
cpelie IporpaMMUPOBaHUs, YMEHNE JOKYMEHTUPOBATh IIPOIPaMMBl;

yMEHHE CO371aBaTh BEO-CTPaHUIIBI;

BJIa/ICHE OCHOBHBIMU CBEJICHUSIMU O 0a3aX aHHBIX, UX CTPYKTYpe, CPEICTBAX
CO3aHUS U pabOThl C HUMH, YMEHHUE HCIOJb30BaTh TAOJIUYHbIE (PESALMOHHBIC)
0a3bl TaHHBIX (COCTABJIATH 3aIPOCHl B 0a3ax JaHHBIX, BBIIOJHATH COPTUPOBKY U
NOMUCK 3amuced B 0a3e JaHHBIX, HAMOJHATH pa3padoTaHHyr0 0a3y AAHHBIX) U
CIIPaBOYHBIE CUCTEMBI;



YMEHHUE HCIIOJIb30BaTh KOMIBIOTEPHO-MATEMATHIECKHE MOJISIN ISl aHAIN3a
00BEKTOB M IPOIIECCOB: (POPMYIIMPOBATH LIENTb MOJICIIMPOBAHMSI, BBIITOJHSAThH aHAIN3
pe3yIbTaTOB, IMOJNYYEHHBIX B XOJAE MOJICIUPOBAHUS, OIICHHBATH COOTBETCTBUE
MOJICTT MOJICIUPYEMOMY OOBEKTY WM TPOLECCY, TMPEACTABISATh PE3YJIbTaThl
MOJICTTIPOBAHUS B HATJISTHOM BHJIE;

YMEHHE OpraHW30BbIBaTh JIMYHOE WH()OPMAIMOHHOE TPOCTPAHCTBO C
UCTIOI30BAHUEM PA3IMYHBIX CPEICTB MHU(MPOBBIX TEXHOJOTHH, TOHUMAaHHE
BO3MOXKHOCTEH IIM(PPOBBIX CEPBUCOB TOCYAApPCTBEHHBIX YCIYyT, IH(PPOBBIX
00pa3oBaTeIbHBIX CEPBHUCOB;

OHUMAaHUE OCHOBHBIX MPUHIUIOB pabOThI, BO3MOXKHOCTEH M OTPaHUYCHUS
NPUMEHEHHST TEXHOJIOTUH MCKYCCTBEHHOTO HMHTEIUICKTa B PA3JIMYHBIX 00JACTSX,
HAJIMYME TMPEJCTABICHUH O Kpyre peliaeMblX 3aJad MallMHHOTO OO0Yy4YeHHs
(pacrio3HaBaHusl, KJIacCH(UKAIMKM W MPOTHO3UPOBAHUS) HAJIHYKE MPEICTABICHUI
00  WUCNONB30BaHMM  WHPOPMAIMOHHBIX  TEXHOJOTMH B  pa3IMYHBIX
npodheccuoHaNbHBIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIIACC

Ne n/m

HaumeHoBaHue pa3iesioB U TeM
NMPOrpamMMbl

KoandyecTBo yacoB

Bcero

JjieKTpoHHBbIE (IIU(pPOBBIE)
o0pa3oBaTe/bHbIE PeCypChl

Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH

[Tpencrasnenue nHdopmaluu B

https://myschool.edu.ru/

= KOMIIBIOTEPE 19 https://kpolyakov.spb.ru/school/basebook.htm
https://myschool.edu.ru/
12 OcHoBE! anrebpEr norHKH 14 https://kpolyakov.spb.ru/school/basebook.htm
1.3 Kowmmerotepnas apudmernka 7 hitps://myschool.cdu.ru/
) P P https://kpolyakov.spb.ru/school/basebook.htm
Nroro no pazgeny 40
Pa3nea 2. [lu¢gpoBasi rpaMOTHOCTH
)1 KomnbroTep - yHHBEpCaIbHOE 6 https://myschool.edu.ru/
' YCTPOKCTBO 00paOOTKH JaHHBIX https://kpolyakov.spb.ru/school/basebook.htm
29 Mborpa 06 06ECIICUCHIE 6 https://myschool.edu.ru/
’ POrpaMMH feaeHm https://kpolyakov.spb.ru/school/basebook.htm
23 K 5 https://myschool.edu.ru/
) OMITBIOTEPHRIC CeTH https://kpolyakov.spb.ru/school/basebook.htm
https://myschool.edu.ru/
2.4 Hrgopuanponnas GesonacHocTs 7 https://kpolyakov.spb.ru/school/basebook.htm
Hroro no pazneny 24
Pa3znen 3. AropuTtMbl 1 IPOrpaMMHUPOBaHuUe
https://myschool.edu.ru/
3.1 Beenenue B nporpaMmMupoBaHue 16

https://kpolyakov.spb.ru/school/basebook.htm




https://myschool.edu.ru/

3.2 BenomoratesbHeIe anropuTme! 8 https://kpolyakov.spb.ru/school/basebook.htm
33 YCIICHHBIE METOLEL 5 https://myschool.edu.ru/
’ a https://kpolyakov.spb.ru/school/basebook.htm
34 ANTOpUTMBI 00paObOTKH CHMBOJIBHBIX 5 https://myschool.edu.ru/
' JaHHBIX https://kpolyakov.spb.ru/school/basebook.htm
https://myschool.edu.ru/
3.5 AJIrOpUTMbI 00pa0OTKI MACCHBOB 10 https://kpolyakov.spb.ru/school/basebook.htm
Hroro no pazneny 44
Pa3nes 4. UngopManoHHbIe TEXHOJIOTHHT
41 AHATH3 JAHHEIX 3 https://myschool.edu.ru/
) A https://kpolyakov.spb.ru/school/basebook.htm
https://myschool.edu.ru/
4.2 ObpaboTKa TEKCTOBKIX JOKYMEHTOB 6 https://kpolyakov.spb.ru/school/basebook.htm
Hroro no pazneny 14
Pe3epBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136




11 KJIACC

KoanuecTBO 4acoB

Ne HanmeHoBaHue pa3/iesioB U DyiekTpOoHHBIE (IU(POBDBIE)
Koutpoabsubie IIpakTuyeckue
n/n TeM MPOrpaMmMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
11 Nuadopmanms u 10 )5 https://myschool.edu.ru/
' nH(pOpPMaAIMOHHBIE MPOIIECCHI ' https://kpolyakov.spb.ru/school/basebook.htm
https://myschool.edu.ru/
12 Monemapoanue 8 2 https://kpolyakov.spb.ru/school/basebook.htm
Hroro no pazneny 18
Pa3nes 2. AnropuT™Mbl M1 IpOrpaMMHpPOBaHHUe
2.1 DJIEMEHTBI TCOPUHU aJITOPUTMOB 6 1 At bblg
) p p https://kpolyakov.spb.ru/school/basebook.htm
29 AJITOPUTMBI U CTPYKTYPBI 73 10 https://myschool.edu.ru/
' JaHHBIX https://kpolyakov.spb.ru/school/basebook.htm
OCHOBBI O0BEKTHO-
23 16 45 https://myschool.edu.ru/
) OPHCHTHPOBAHHOTO ) https://kpolyakov.spb.ru/school/basebook.htm
MIPOTPaMMUPOBAHHUS
Hroro no pazgeny 50
Pa3znen 3. Un¢opMaumoHHbIE TEXHOJIOTUH
31 KomnproTepHo-MaTeMaTu4ecKkoe 2 ’ https://myschool.edu.ru/
' MOJEIUPOBAHNE https://kpolyakov.spb.ru/school/basebook.htm
https://myschool.edu.ru/
3.2 basbl panHbx 10 4 https://kpolyakov.spb.ru/school/basebook.htm
https:// hool.edu.ru/
3.3 Be6-caifThl 14 4 DRI SEAR0.ECH.IT

https://kpolyakov.spb.ru/school/basebook.htm




https://myschool.edu.ru/

3.4 Kommbrotepras rpaduxa 8 3.5 https://kpolyakov.spb.ru/school/basebook.htm
https://myschool.edu.ru/
3.5 3D-monenmposanye 8 3 https://kpolyakov.spb.ru/school/basebook.htm
Hroro no pazneny 48
PesepBHOE Bpems 20
OBIIEE KOJIMYECTBO YACOB I10 136 36.5

[TPOI'PAMME




IHOYPOYHOE IIVTAHUPOBAHUE
10 KVIACC

Ne n/m

Tema ypoka

KoanuecTBO 4acoB

Bcero

TpeboBaHMs TEXHUKH OE€30MIACHOCTH U TUTHEHBI IIPU PaboTe C KOMIBIOTEpaMH U APYTUMH

! KOMITOHEHTaMH IIU(POBOTO OKPYKEHHUS !
[TpuHLIMIIBI paOOTHI KOMITBIOTEPOB ¥ KOMITBIOTEPHBIX CUCTEM 1
3 OOMeH TaHHBIMU C TOMOIIIBIO IIMH. KOHTpOIIIephl BHEIIHUX YCTPOUCTB 1
4 ABTOMAaTUYECKOE BBITTOJIHEHHE MPOTrPaMMBbI ITPOLECCOPOM 1
5 OnepartnBHas, NOCTOSHHAS U 10JITOBpeMeHHas namsTh. KOHTposuiepsl BHEITHUX YCTPOUCTB. |
[IpssMoit mocTyIl K mamsTH
6 CoBpeMeEHHbIE KOMIIBIOTEPHBIE TEXHOJIOTUU 1
7 [IporpammHuoe oGecrieueHrne KOMITbIOTEPOB, KOMIIBIOTEPHBIX CUCTEM U MOOMJIBHBIX YCTPOMCTB 1
8 CucreMHoe nporpaMmHoe obecrieuenue. OneparmoHHbIE CUCTEMBI 1
9 Yrunutel. [paiiBeps! ycTpoiicTs. [lapamiensHoe nporpaMMHpOBaHHE 1
10 WucTamianus 1 [eMHCTAITSIHS TPOrPaMMHOTO 00ecreueHus 1
1 ®aiinoBsie cucTeMbl. [[pHHIMIIBI pa3MeIeHns] © UMEHOBaHUS (aliioB B JOJITOBPEMEHHON |
namsatu. [labmonsr qu1st onucanus rpynm ¢aitios
12 3akoHonatenbcTBO Poccuiickoit deneparun B 001aCTH MPOrpaMMHOTO 00ECTIEYCHHUS U TAaHHBIX 1
13 [TpuHLMIIBI TOCTPOEHUS U allllapaTHble KOMIIOHEHThI KOMIIBIOTEPHBIX ceTell. CeTeBbie |
IIPOTOKOJIBI
14 Certb UnTEpHET 1
15 Paznenenue IP-ceTn Ha mo/iceTH ¢ MOMOIIBIO MAaCOK IOJCETEN 1
16 CeTteBoe aIMUHUCTPUPOBAHNE 1
17 Bune! nesrensHoctu B cetu MnTepuer. Cepsucsl aTepHETa. ['0cyAapcTBEHHBIE AIEKTPOHHbBIE |

CEPBUCHI U YCIYTH




18 Nudopmannonnas 6e30macHOCTb 1

19 BpenonocHsie mporpaMmMHoOe obecriedeHre U MeTO Ikl 0OpbOBI ¢ HUM 1

20 [IpakTuyeckas pabota o Teme "AHTUBUPYCHBIE IPOTPaMMBbI" 1

)1 Opranuzanus TM9HOTO apxuBa uHpopmanun. PesepBHoe konmpoBanue. [laponpHas 3ammra 1
apxuBa

22 [IndpoBanme naHHBIX 1

23 Anroputm mmmdposanus RSA. Creranorpadus 1

24 [Ipaktuueckas padota mo teme "llIndpoBanue naHHbIX" 1

)5 HNudopmanus, nanasie u 3HaHus. MHOOpMaIMOHHBIE IPOIECCH B IPUPOJIC, TEXHUKE U |
o0riecTBe

26 HenpepbiBHbIE U TUCKPETHBIE BETUYUHBI U CUTHANIBI. He00X01MMOCTh TUCKpETH3AIT 1
uH(pOpMaLKK, IpeTHa3HAYCHHOHN IS XpaHeHUs, epeaayd 1 00paboTKH B IUPPOBBIX CUCTEMAX

7 JBonuyHOE KOoMpoBaHue. PaBHOMepHBIC 1 HEpaBHOMEpHBIE KO/bI. JlekoaupoBaHue cOOOMEHNH, |
3aMHUCaHHBIX C MIOMOIIbI0 HEPABHOMEPHBIX KOJIOB

73 Ycnosue @ano. [ToctpoeHne 0AHO3HAYHO JEKOIUPYEMbIX KOJIOB ¢ TOMOIIBIO fepeBa. ['pad A |
A. Mapkosa

29 Enununbr usmepenus KonuuecTBa HHGopMauu. AndaBUTHBIN MOAXO0 K OIIEHKE KOJIMYeCTBa |
uHpopMaun

30 Cucrtembl CUUCIIEHUS 1

31 [lepeBo uncen U3 OJHOM CUCTEMBI CUUCIICHUS B IPYTYIO 1

32 JIBonuHas, BOCbMEpUYHAs U MIECTHAALIATEPUYHASI CUCTEMbI CUMCIICHUS, CBSI3b MEXKY HUMHU 1

33 JIBonyHasi, BOCbMEPHUYHAs U IIECTHAIATEPUYHAS CUCTEMbI CUUCIICHUS, CBA3b MEXKIAY HUMHU 1

34 JIBonuHas, BOCbMEpUYHAs U MIECTHAALIATEPUYHASI CUCTEMbI CUMCIICHUS, CBSI3b MEXKY HUMHU 1

35 Apudmernueckue onepanuy B MO3UIIMOHHBIX CHCTEMaX CUUCIICHUS 1

36 TpouyHasi ypaBHOBEIIEHHAs CUCTEMA CUUCIICHUS 1

37 JIBOMYHO-J€CSITUYHAS] CUCTEMA CUUCIICHUS 1

38 KonnpoBanue TekcToOB 1




39 PactpoBoe xonupoBaH#e U300paKeHUI 1

40 [IpakTrueckas padota mo Teme "Jluckperusanus rpadudeckoit nadopmauu” 1

A1 [[BeToBbIe MOnienu. BexkropHoe konupoBanue. @opmatsl ¢aitnos. TpéxmepHas rpaduka. |
®pakranbHas rpaduka

4 Koauposanue 3Byka. Orienka nH(pOpMAIIMOHHOTO 00bEMa 3BYKOBBIX JaHHBIX MPH 3a/IaHHBIX |
4acTOTE IUCKPETU3aLUU U Pa3psAIHOCTH KOJAUPOBAHUS

43 [IpakTrueckas padota mo Teme "Jluckperu3sanus 38ykoBoi nHdopmarmun" 1

44 OcHOBBI anreOphl JIOTUKU 1

45 Jlornueckwue oneparuu. TabaUIIbI HCTUHHOCTH 1

46 Jlornueckue BeipaxkeHus. Jlormueckue ToxaecTna. Jloka3aTeabCTBO JIOTHYECKUX TOXKIECTB C |
MOMOIUIbIO TaOJIUI] HCTUHHOCTH

47 [IpakTuueckas padora no Teme «Ilocrpoenue n aHanu3 TabIULl HCTUHHOCTH B TAOJIUYHOM |
nporLeccopes

48 Jlorndeckue onepanuu u onepanyuu Hajli MHOKECTBAMH 1

49 Jlornyeckue onepanuy 1 ONEpauy HajJ MHOXKECTBAMU 1

50 3aKoHBI aNTeOphl JJIOTUKK. DKBUBAJICHTHBIE TIPEOOPa30BaHUsI JJOTUUECKUX BBIPAKCHUM 1

51 Jlornueckuie ypaBHEHUs U CUCTEMbI YPaBHEHUI 1

50 Jlormueckue pyHKIMU. 3aBUCUMOCTh KOJIMYECTBA BOSMOXHBIX JIOTHYECKUX (DYHKLIUN OT |
KoJIMuecTBa apryMeHToB. [lonHble cucTeMbl Torudeckux (GpyHKIun

53 Kanonuueckue Gpopmbl tornueckux BoipaxkeHuid. CoBepiieHHbIE TU3BIOHKTUBHBIE 1 |
KOHBIOHKTHBHBIE HOPMaJIbHBIE (DOPMBI, AITOPUTMBI KX TOCTPOEHHUS O Ta0JINIIE UCTUHHOCTH

54 Jlornueckue 371€MEHTHI B COCTaBE KOMIIBIOTEPA 1

55 Tpurrep. CymmaTtop. MHOTOpa3psAHBIA CyMMAaTOP 1

56 [TocTpoeHue cxem Ha JJIOrM4ECKHUX 3JIEMEHTaX. 3alUCh JOTMYECKOI0 BEIPAKEHUS 110 JIOTMUECKON |
cxeMme

57 MUKpPOCXEMBI U TEXHOJIOTUS UX MPOU3BOACTBA 1




HPGI[CTaBJIGHI/IG LECJIBIX YUCCJI B MaMATHU KOMIIBKOTCPA. OI‘paHI/I‘IeHHOCTB Auara3oHa 4Yucell rnpu

58 OTpaHUYEHUU KOJIMYeCTBa pa3psnoB. [lepenosnenne pa3psaIHON CETKU !
59 Bbe33HakoBbIe 1 3HAKOBBIC JAHHBIE. 3HAKOBBINA OUT. JIBOMUHBIN JOMOTHUTEIHHBIA KO |
OTPULIATENIbHBIX YUCET
60 [TobuToBBIC TOTHYECKUE onepariu. Jlorndaeckuit, apupMeTHIECKUN U ITUKINYECKUIN CIIBUTH 1
61 [udposanue ¢ MOMOIIBI0 TOOUTOBOH ornepanuu «uckirodaromee UII» 1
62 [IpencraBieHue u XxpaHEHHE B TaMSITH KOMIIBIOTEPA BEIIECTBEHHBIX YHCEI 1
63 BrinonHeHue ornepanuii ¢ BENIECTBEHHBIMHU YHCIaMU, HAKOIUICHHE OIIUOOK MPY BBIUUCICHHSIX 1
64 [TpakTuueckas pabota no Teme «M3ydyeHne nopazpsgHOro MalIMHHOTO MIPEACTABICHUS LEbIX U |
BEILECTBEHHBIX YHCEI»
65 AHalM3 airOpuTMOB 1
66 Dranbl pelieHus 3a1a4 Ha KoMmnbiotepe. THCTpyMeHTanbHbIe Cpe/ICTBA: TPAHCISATOP, OTIATUHUK, |
POQUITUPOBIITIK
67 Cpena nporpammupoBanusi. Komnunsauusa u nHTEpnperanus nporpamm. BupryansHbie |
MaluHbl. IHTerpupoBaHHas cpena pa3paboTKu
68 MeTo1bl 0TJIaKH TPOrpaMM 1
69 Tunel nepeMeHHBIX B S3bIKE POIPAMMHUPOBAHUS 1
70 OO0paboTKa ebIX Yncet 1
71 O6paboTKka BEIIEeCTBEHHBIX YUCE 1
72 CityyaliHbl€ U MICEBIOCTYYailHbIE YHUCIIA 1
73 BerBnenus. CnoxHele ycloBus 1
74 [{uKIBI C yCITOBHEM 1
75 ukiel no nepemeHHol. B3auMo3amMeHsaeMOCTh pa3InuHbIX BUJIOB LIMKJIOB 1
76 O6paboTka HaTypaJIbHBIX YHUCEIT C UCTIOJIb30BAHUEM ITUKIIOB 1
77 HaxoxeHne Bcex MpoCThIX Yhcel B 3ajaHHOM Auana3one [Ipaktudeckas pabora mo teme |
«Pemenue 3amau Mmetogom nepedopar
78 NHBapuaHT LMK 1




79 JlokymMeHTHpOBaHUE IPOrPaAMM 1

80 O6paboTka TaHHBIX, XPAHAIIMXCS B daiiax 1

81 PazOuenue 3agaun Ha moa3agauu 1

22 Hcnonp3oBanue cTaHAapTHON OMOIHOTEKH sI3bIKa IporpaMMupoBanus. [Tonkmouenue |
O6MOIMOTEK MOAIIPOrPaMM CTOPOHHUX HPOU3BOIUTEIICH

83 [ToamporpamMmsl (Tiporterypbl U GyHKITUN) 1

84 [onmporpammsl (porierypsl U QYHKIINH) 1

85 [IpakTuueckas padota mo Teme "PazpaboTka moamporpamm” 1

26 Pekypcusi. PexypcuBnble 00bekTHI ((ppakTainsl). PekypcuBHbIE Tporie1yphl U (YyHKIUH. 1
Hcnonp3oBaHue cTeka i OpraHu3aliy PeKypPCUBHBIX BBI30BOB

87 [IpakTrueckas padota mo Teme "PekypCcuBHBIE TTOAMPOTPAMMBI" 1

88 MoaynbHBIN IPUHIUII IIOCTPOCHUS IIPOrPAMM 1

89 UucneHHbie METOABI 1

90 [IpakTrueckas paboTa mo TeMe «HucaeHHOE peleHrne ypaBHEHUH» 1

91 Hcnonb3oBaHue qUCKPETU3ALMU B BBIYUCIUTENBHBIX 3aa4ax 1

90 [TpakTuueckas pabota no teme «[Ipubamk€HHOE BRIYMCIIEHNE ATUH KPUBBIX U ILTOMIAACH |
buryp»

93 [MpakTudeckas padora no Teme «[lorck Mmakcumyma (MUHUMYyMa) QYHKIIAN» 1

04 O6paboTka CUMBOJIBHBIX TAHHBIX. AJITOPUTMBI 00PaOOTKH CUMBOJIBHBIX CTPOK: TIOJICUET |
KOJIMYECTBA MOSABICHUN CUMBOJIA B CTPOKE

05 AnropuT™Mbl 00pabOTKH CUMBOJIBHBIX CTPOK: pa30nMeHNe CTPOKHU Ha CJIOBA IO MPOOEIbHBIM |
CUMBOJIaM

96 AnropuT™Mbl 00pabOTKH CUMBOJIBHBIX CTPOK: MOUCK MOJCTPOKH BHYTPH JTAHHON CTPOKH; 3aMeHa |
HaWJICHHOM IOJICTPOKU Ha IPYTYIO CTPOKY

97 [IpakTrueckas padota mo Teme "OOpaboTKa CTPOK C UCTIOIB30BaHUEM (YHKIIMH CTaHIAPTHOMN |
OMOIMOTEKH A3bIKA MPOTrPAMMHUPOBAHUS "

98 I'eneparus ciioB B 3ajaHHOM andaBuTe 1




MaccuBbl 1 ocieoBaTenbHOCTH yncen. [lpaktuueckas padora o reme "3anoiHeHue

99 ., 1
MaccuBa

100 O060061IEHHBIE XapaKTEPUCTUKN MACCHBA 1

101 JluHelHbIi TOWCK 33JIaHHOTO 3HaUYeHMs B MaccuBe. [IpakTuueckas pabora mo Teme "JIMHEHHBIN |
IIOWCK 3aJaHHOTO 3HAa4YEeHUs B Maccuse"

102 [IpakTuueckas padora o Teme "[loMck MUHUMAJIBHOTO (MaKCUMAaJIbHOTO) SJIEMEHTA B |
YUCJIOBOM MaccuBe"

103 CoptupoBka ogHOMepHOTO MaccuBa. [Ipocteie MeToabl copTupoBkH. [IpakTrdeckas padboTa 1o |
teme "[IpocThie METOIbI COPTUPOBKH MaccuBa'

104 CoprupoBka cinusiHueM. beicTpast coptupoBka Maccuba (anroputm QuickSort). [TpakTuueckas |
pabora o Teme "bricTpas copTupoBka maccuBa”

105 JIBOMUHBII MOUCK B OTCOPTUPOBAaHHOM Maccuse. [IpakTudeckas padora o teme "JIBOMUHBII |
nouck"

106 JIBymMepHbIe MacCUBBI (MATPHUIIbI) 1

107 AnropuT™MbI 00pabOTKH MaTpPHUIL 1

108 Pemenye 3agay agann3a JaHHEBIX 1

109 Cpencra TEKCTOBOIO MpoIEccopa 1

110 KomnbrotepHas BEpcTka TekcTa 1

111 [IpakTrueckas padota mo Teme "BépcTka TOKyMEHTOB ¢ MaTeMaTHICCKUMH GopMymamu’ 1

112 HNHCcTpyMEHTHI peLieH3UpOBaHUs 1

113 [IpakTrueckas padota mo TeMe "MHOTOCTpaHHUYHbBIE TOKYMEHTHI" 1

114 Ob6naunsie cepBucsl. KomnektuBHas padota ¢ fokymentamu. [Ipaktudeckas pabora no teme |
"KonnexktuBHas paborta ¢ JOKyMeHTaMu'"

115 AnBanus nadaeX. bosplnye nanHnie 1

116 MarmmHHOe 00y4yeHue 1

117 AHaNM3 TaHHBIX C IOMOIIBIO AICKTPOHHBIX TaOIHUIT 1

118 [IpakTuueckas pabota o Teme "AHanu3 JaHHBIX C IIOMOUIBIO 3JIEKTPOHHBIX Ta0IuUI" 1




[Moctpoenne rpaduxos Gynkmmii. [IpakTudeckas pabota nmo Teme "HarnsgHoe npeacTaBieHne

119 pe3yNbTaTOB CTATUCTUYECKOW 00pabOTKU JaHHBIX B BUJIE AMATPAMM CPEICTBAMHU pPelakTopa 1
3JICKTPOHHBIX TabHII"
120 Jlunuu tpenna. [Ipaktuueckas padota o teme "l[logOop MMHUM TpeHaa, TPOTHO3UPOBaHKE" 1
121 [Ton6op mapamerpa. [IpakTrueckas padota mo Teme "UncaeHHOE penieHne ypaBHEHUH C |
MOMOIIIBIO TT0100pa mapameTrpa’
122 OnTumu3zanys Kak MOUCK HAWIYYIIEero peuieHus B 3aJaHHbIX yeioBusX. [Ipaktudeckas padora |
o Teme "Pemenue 3a1a4 ONTUMU3AIMH C TIOMOIIBIO AJIEKTPOHHBIX TaOIUI"
123 PesepBHOE Bpemst 1
124 PesepBHOE Bpems 1
125 Pe3sepBHOe Bpemst 1
126 PesepBHoe Bpems 1
127 PesepBHOE Bpems 1
128 PesepBHOE Bpems 1
129 Pe3sepBHOe Bpemst 1
130 PesepBHOE Bpems 1
131 PeszepBHoOe Bpemst 1
132 PesepBHOE Bpems 1
133 PeszepBHoOe Bpemst 1
134 PesepBHOE Bpems 1
135 PeszepBHoe Bpemst 1
136 PeszepBHoe Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136




11 KJIACC

KoanyecTBO 4acoB

Nen/m  Tema ypoka
Bcero
1 KomuuecTBo nnbopmarmm 1
2 AJITOPUTMBI CKaTUS TAaHHBIX 1
3 Anroputm Xaddmana 1
4 [IpakTruaeckas padota o teme "CrxkaTtre JaHHBIX ¢ TOMOIIBIO anroputMa Xadhmana" 1
5 Anroputm LZW 1
6 ANTOPUTMBI CKaTHsI TaHHBIX ¢ moTepsaMu. [IpakTuueckas padora mo teme "CrxaTue JTaHHBIX C |
notepsmu (anroputmel JPEG, MP3)"
CkopocTb nepeaum JaHHBIX 1
ITomexoycToiuuBbBIE KOMIBI 1
[IpakTuyeckas padora o Teme "I[lomexoycToitunBbie KOABI" 1
10 Cuctembl. KOMIIOHEHTBI CHCTEMBI U UX B3aumoeicTeue. CucreMHbid 3G deKT. YnpapiieHne |
Kak nHpopMaMoHHbIH mporecc. OOpaTHas CBs3b
11 Mojenu U MOJIETUPOBAHUE 1
12 I'padmsr 1
13 Pemenue 3agau ¢ momoinpo rpados 1
14 HepeBbs 1
15 OCHOBBI TEOPUU UTP 1
16 [IpakTuyeckas padora o Teme "[IoMCK BHIMTPHIIIHOM CTPATErUu B UTPE C MOJIHOM |
uH(popmanueir”
17 CpencrBa HCKYCCTBEHHOTO MHTEJICKTa 1
18 [IpakTuueckas padora o Teme "CpeacTBa HCKYCCTBEHHOT'O HHTEIIEKTA" 1




dopmanusanus NOHATUA anropurma. Mammaa TeIOpUHIa Kak yHUBEpCaJIbHas MOJEIb

19 : ) 1
Berunciennil. Teauc Yépua—Trropunra

20 [IpakTuueckas padora o Teme "CocTaBiieHHE TPOCTON MPOrpaMMBbI it MauHbl ThropuHra' 1

21 Mammuna [locTa 1

22 Hopmanensie anropudmer MapkoBa 1

7 AJITOPUTMUYECKHN HEpa3pelIMbIe 3a/1aud. 3ajada ocTaHoBa. HEBO3ZMOKHOCTh aBTOMATHYECKOM |
OTJIAJKU TIPOrpaMm

24 CI10XHOCTb BBIYUCICHUIN 1

25 [Tonck MpOCTHIX YKCEI B 33IaHHOM JIMAIIa30HE C TTIOMOIIBIO AITOPUTMA «PENIETO DpaTocheHar 1

26 [IpakTuueckas padora o Teme "I[IoMCK MPOCTHIX YUCEN B 3alaHHOM J1Hana3oHe” 1

27 MHoropa3psIHbIE TIeNIbIe YHCIIa, 33/1a4 JUIMHHON apru(METHKH 1

28 [IpakTuueckas pabora o Teme "Peanu3anust BEIYMCIEHUI ¢ MHOTOPa3psaIHBIMHU YUCIaMH " 1

29 CrnoBapu (accollMaTUBHBIE MacCUBBI, 0TOOpaskeHus ). Xaul-radbnuisl. [loctpoenue andaBuTHO- |
4aCTOTHOTO CJI0BAps AJIs 3aJaHHOTO TEKCTa

30 [IpakTrueckas padota mo Teme "llocTpoeHue angpaBUTHO-4aCTOTHOTO CIOBAPS IS 33 JaHHOTO |
TeKcTa"

31 AHanu3 TEKCTa Ha €CTECTBEHHOM sI3bIKE. BhizieneHre nociae1oBaTenbHOCTEN 1O MIa0JIOHY . |
Perynspublie BeipaxeHnus. YHacTOTHbBIN aHAIIN3

32 [TpakTuueckas pabota no Teme "AHaJIU3 TEKCTa HA €CTECTBEHHOM SI3bIKE" 1

33 Crexu. AHanu3 MPaBUILHOCTH CKOOOYHOTO BBIPAKECHHS 1

34 Brruncnenue apuMeTn4eckoro BeIpaXeHHs, 3aITUCAHHOTO B OCT(UKCHON opme 1

35 [IpakTrueckas padota mo Teme "Brranciienne apuMeTHIecKoro BEIpaKEHUsI, 3aITUCAaHHOTO B |
noctduxcHon popme”

36 Ouepenu. Mcnionb3oBanue ouepen A1 BpEMEHHOIO XpPaHEHUS JaHHBIX 1

37 [IpakTuueckas padota mo Teme "Vcnonb3oBanue ouepean” 1

38 HepeBbs. Peanuzanus aepeBa ¢ TOMOIIBIO CCBUIOUHBIX CTPYKTYp. J[BonuHbIe (OMHApHBIE) |

nepesbsi. [locTpoenue nepesa A 3a1aHHOTO apu(METHUECKOTO BBIPAXKESHUS




[IpakTuueckas pabora o Teme "Vcnonp30BaHue AEPEBHEB IS BEIUMCICHUS apU(PMETUYECKIX

39 o 1
BBIpaXEHUI

40 PexypcuBHbIe anroput™Mel 00xoza faepesa. VMicnonab3oBaHue cTeka U odepean s 00xo1a 1epeBa 1

41 PexypcuBHBIC anropuT™Mbl 00xo/1a AepeBa. Mcnonb30BaHue CTEKa U odepeu Aisa 00Xxoa 1epeBa 1

4 Anroputmsl Ha Tpadax. [TocTpoeHrne MUHUMAIFHOTO OCTOBHOTO JIEPEBa B3BELICHHOTO CBA3HOTO |
HEOPHEHTUPOBAHHOTO rpada

43 O6xox rpada B rimyouny. O6xox rpada B IIUpuHy 1

44 KonnuectBo pa3znuyHbIX MyTel MEXAy BepIIMHAMH OPUEHTHPOBAHHOTO AIMKIMYECKOT0 Tpada 1

45 Anroput™m JIefKCTpHI. 1

46 [IpakTuueckas pabota o Teme "Brruncienne ATUHBI KpaTYalIIero MyTH My BepIIMHAMHI 1
rpada (anroput™m JleikcTpsn)”

47 Aunroputm ®noiina—Yopiania 1

43 3anaun, peraeMble ¢ TOMOIIbIO JMHAMUYECKOTO MPOrPaMMHUPOBAHUS: BEIYUCIICHNE |
PEKypCUBHBIX (PyHKIINH

49 [IpakTuueckast pabota o Teme "BbruncieHne peKypcuBHBIX (QYHKIUH C TOMOILBIO |
JUHAMHYECKOI0 IPOrpaMMUpOBaHUS"

50 3amauu, peraeMble ¢ TOMOIIbI0 AMHAMUYECKOTO MPOrPpaMMHUPOBAHUS: TTOJICUET KOIMUYECTBA |
BapUaHTOB

51 [IpakTrueckas padota mo Teme "llomcyu€r KonmuecTBa BApUAHTOB C MTOMOIIBIO JUHAMUYECKOTO |
MporpaMMHUpOBaHUs "

52 3aauy, peraeMple ¢ IOMOLIbI0 AMHAMUUYECKOTO POrPaMMHUPOBAHUS: 3aja4ul ONITUMU3ALNH 1

53 [TonsiTue o mapagurmax nporpaMMupoBanus. OG30p S3BIKOB MPOTPAMMHUPOBAHUS 1

54 [Tonsarue 06 06bEKTHO-OPHUEHTUPOBAHHOM MPOTPAMMHPOBAHUN 1

55 O0BexTHI U Ki1acchl. CBOMCTBA U METOABI OOBEKTOB 1

56 OOBEKTHO-OPUEHTUPOBAHHBII aHAIN3 1

57 [IpakTrueckas padota mo Teme "Vcnonb30BaHNEe TOTOBBIX KJIACCOB B MpOrpaMme” 1

58 Pa3zpaboTtka nporpamMm Ha OCHOBE 00BEKTHO-OPUEHTHPOBAHHOTO MOIX0a 1




59 [IpakTuyeckas padora "Pa3paboTka mpocToit mporpamMmbl ¢ UCTIOIH30BAHUEM KJIACCOB" 1
60 WNukancynsmus. [IpakTudeckas padota o teme "Pa3paboTka kinacca, UCIOIb3YIOMIETO |
MHKAICYJIALHNI0"
61 Hacnenosanue. [Tonmumopduzm 1
62 [IpakTudeckas padora o teme "Pa3paborka uepapxuu KiaccoB” 1
63 Cpenpi ObIcTpoO# pazpaboTku mporpamm. [IpoekTupoBanue nuTepdeiica moab30BaTes 1
64 [IpoexTupoBanue uHTEpPEiica MoIb30BATENS 1
65 Hcrionp30BaHME TOTOBBIX YIIPABIISEMBIX SJIEMEHTOB ISl IOCTPOCHHS MHTepdeiica 1
66 [IpakTuueckas pabora o Teme "Pa3paboTka nporpaMmsl ¢ rpadguueckum uatepdericom” 1
67 N3ydeHue BTOPOTo A3bIKa MPOrpaMMUPOBAHUS 1
68 N3yuenue BTOpOro s3blka IpOrpaMMUPOBAHHUS 1
69 OTanbl KOMIIBIOTEPHO-MAaTEMAaTHYECKOTO0 MOJEITUPOBAHMS 1
70 JuckpeTu3anus npu MaTeMaTHYeCKOM MOJICITMPOBAHUH HETIPEPBIBHBIX MPOLIECCOB. |
MonenpoBaHue IBUKEHUS
71 [IpakTuueckas pabora no Teme "MonenupoBanue 1BUKEHUS" 1
7 MopenmupoBanue 6uosiornueckux cucreM. [Ipakrudeckas padbora o reme "MoaenupoBaHue |
OHOJOTHYECKUX CUCTEM"
73 MaremaTrueckue MOJIeH B SKOHOMHUKE. BBIUNCIHTETBHBIC SKCIIEPUMEHTHI ¢ MOJICTISIMU 1
74 BepostHocTHbIe Mosienu. [IpakTudeckas padbora mo teme "MMuTanimoHHOE MOACTIUPOBAHUE C |
noMouipio Mmeroga Monte-Kapio"
75 KoMmproTepHOE MOIETMPOBAHUE CUCTEM YIIPABICHUS 1
76 O0paboTka pe3yIbTaToOB IKCIIEPUMEHTA 1
77 Tabmuunblie (pensIMOHHbIC) Oa3bl JAHHBIX 1
78 [Touck, copTupoBka U GUIBTpALUs JaHHBIX. 3aIIPOCH Ha BEIOOPKY TaHHBIX. 3aMIPOCHI C 1
napameTpamu. Beraucisiembie mosst B 3arpocax
79 [TpakTuueckas pabora no Teme "Pabora ¢ roroBoii 6a3oi JaHHBIX" 1




MHoroTtabanunsle 6a3bl TaHHBIX. THIIBI cBA3el Mex Ty TabiaunaMu. BHenHmii Kimod.

80 1
[{enocTHOCTD 6a3bl JaHHBIX
81 [IpakTuueckas padora o Teme "Pa3paboTka MHOTOTaOIMYHOM 6a3bl TaHHBIX" 1
82 3anpockl K MHOTOTA0JIMYHBIM 0a3aM JJaHHBIX 1
83 [IpakTuueckas pabota o Teme "3anpockl K MHOTOTaONIUYHOM 0a3ze JaHHBIX " 1
84 SI3pIk ynpaBienus ganabiMu SQL 1
85 [IpakTuyeckas pabora o Teme "Y1paBieHHe JAHHBIMU C IIOMOUIBIO si3b1ka SQL" 1
86 Hepensmmonnsie 6a3bl JaHHBIX. DKCIEPTHBIC CUCTEMBI 1
87 HHTepHeT-IprIoKeHUS 1
28 [ToHsiTHE O CEpBEPHOI U KIIMEHTCKOW YacTsX caiTa. TeXHOJIOTUs «KIMEHT — CEpPBEpP», €€ |
JIOCTOMHCTBA U HEJOCTaTKU
89 OcHoBgsl s3p1ka HTML 1
90 [IpakTudeckas padora o teme "Co3nanue TeKCTOBON BEO-CTpaHUIIBI" 1
91 OcHogsl s361ka HTML 1
92 Ochogsl s3p1ka HTML 1
93 [IpakTnueckas padota mo Teme "Coznanue BeO-CTpaHUIIbI, BKIIOYAIOMEH MyJIbTUMEINITHBIC |
00BEKTHI (PUCYHKH, 3BYKOBBIC JJaHHBIC, BHJIEO0)"
94 OcHOBBI KackaIHBIX Ta0uIL ctuieit (CSS) 1
95 [TpakTrueckas padota mo Teme "OdopmileHre CTPAHUIIBI C TTOMOIIHI0 KACKaIHBIX TaOIHI] |
cTuiein”
96 Cuenapuu Ha si3bIKe JavaScript 1
97 Cuenapuu Ha si3bIKe JavaScript 1
98 ®opmbl Ha BEO-CTpaHUIIE 1
99 [TpakTuyeckas padora o teme "O6paboTka naHHBIX hopM” 1
100 Pa3menienune BeG-caiiToB. Yciyra XxocTuHTa. 3arpy3ka ¢aijaoB Ha CalT 1




Kanpuposanue. Mcnpasnenue nepcnektussl. I ncrorpamma. Koppekuust ypoBHel, KoppeKus

101 1
nBera. O0ecIBeUnBaHNE [IBETHBIX U300paKCHUI
102 BBog n300pakeHuit ¢ UCIOIB30BAHUEM PA3IUYHBIX HU(PPOBBIX yCTpoicTB. [IpakTrueckas |
pabota o Teme "OOpaboTka 1uppoBeIX GoTorpaduit”
103 Perymis. Pabora ¢ obnactamu. @unsTpsl. [Ipaktuueckas padora mo teme "Petymb mudpoBbIx |
dbotorpaduii”
104 MHorocnoitasie n3o0paxenus. Tekcrosbie ciaou. Macka cnos. Kananel. Coxpanenue |
BbIJIEJICHHON 00JacTu
105 [IpakTuueckas pabora o Teme "MHorociaoiHbie H300pakeHHs " 1
106 [ToaroToBka umtrocTparuii Ay Be0-caiiToB. [IpakTuueckas pabora mo teme "AHUMUPOBAHHBIC |
n300paxeHus"
107 Bekropnas rpaduka. Bekropuzaius pacTpoBbIX U300paKeHHIA 1
108 [TpaxkTuueckas pabota no teme "BekTtopHas rpaduka” 1
109 IIpuHLHKIIBI TOCTPOEHUS U PENAKTUPOBAHUSA TPEXMEPHBIX MOJCIICH 1
110 [TpakTrueckas padota mo Teme "Co3naHue MPOCTHIX TPEXMEPHBIX MOIeIIeH" 1
111 Cerounbie Mmoaenu. Marepuassl 1
112 [IpakTuueckas padota mo teme "Cerounbie Moaenu" 1
113 MonenupoBaHue UICTOYHUKOB ocBelleHus. Kamepsl 1
114 [IpakTueckas padota mo Teme "Penaepunr” 1
115 AnnutuBHbIE TeXHOIO0TUU (3D-nipuHTEPHI) 1
116 [loHsATHE O BUPTYaAIIBHON PEAIBHOCTHU U JONOIHEHHOM pPeaaibHOCTH 1
117 PesepBHOE Bpems 1
118 PesepBHOe Bpemst 1
119 PeszepBHOE Bpems 1
120 PesepBHOe Bpemst 1
121 Pe3epBHOE Bpems 1




122 PesepBHOE Bpems 1
123 PesepBHOE Bpems 1
124 PesepBHOE Bpems 1
125 PesepBHOe Bpemst 1
126 PesepBHoe Bpems 1
127 PesepBHOe Bpemst 1
128 PesepBHOE Bpems 1
129 Pe3sepBHOe Bpemst 1
130 PesepBHOE Bpems 1
131 PeszepBHoe Bpems 1
132 PesepBHOE Bpems 1
133 PeszepBHoOe Bpemst 1
134 PesepBHOE Bpems 1
135 PeszepBHoe Bpemst 1
136 PesepBHoe Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136




ITPOBEPAEMBIE HA EI'D 110 HHO®POPMATHUKE TPEBOBAHMUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon
NpoBepsieMoro
TpeOoBaHMS

IIpoBepsiemble TpeGOBAHUS K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

1.

3uamo (nonumams)

1.1

[ToHnMaHNe OCHOBHBIX NMPHHLHUIOB YCTPOMCTBA U (PYHKIIMOHUPOBAHHUS
COBPEMEHHBIX CTallMOHAPHBIX U MOOMIIBHBIX KOMIIBIOTEPOB; TCHACHIIUN
pa3BUTHUS KOMIIBIOTEPHBIX TEXHOJOIHMM; BaJleHUEe HaBbIKaMH paOOThI C
OIEPALMOHHBIMU CHCTEMAMH M OCHOBHBIMM BUIAMHU IPOrPaMMHOIO
oOecrieyeHus s pelieHuss Yy4eOHBIX 3aJad 10  BBIOpaHHOMU

crnenuain3anuu

1.2

Hannuue mnpencraBieHuit o 0a30BBIX MPHHIUIAX OpraHU3AlUU U

(GYHKIIMOHUPOBAHMS KOMITBIOTEPHBIX CETE

1.3

ITornmManne OCHOBHBIX IMPUHIHUIIOB AUCKPCTU3AIUU PA3JIMYHBIX BHIOB

uHpopmaruu

1.4

[Nonumanue 6a30BBIX AITOPUTMOB OOPAOOTKM YHMCIOBOM M TEKCTOBOM
uHpOopManuy (3amKUCh YHCEN B TO3UIMOHHOW CHCTEME CYHCIICHUS,
JETUMOCTh LIEJIBIX YHCEIT; HaXOXKICHHUE BCEX MPOCTHIX YHCEN B 3aJJaHHOM
nuanasoHe; o00paboTka MHOTOpaspsAIHBIX LENbIX YHCEN; aHalu3

CUMBOJIbHBIX CTPOK U APYTUX), AITOPUTMOB ITOMCKA U COPTUPOBKHU

1.5

3HaHue q)yHKI_[I/IOHa.HBHBIG BO3MOXHOCTH HHCTPYMCHTAJIbHBIX CpPCIACTB

cpenbl pa3paboTKu

1.6

Branenne OCHOBHBIMHM CBEICHHSMH O 0a3zax MaHHBIX, UX CTPYKTYpeE,

CpeIcTBax CO3/IaHus M pabOTHI C HUMHU

1.7

[Tonumanue BO3MOXHOCTEU u OTpaHUYCHUHN TEXHOJIOTHI
UCKYCCTBEHHOI'O HMHTEJUIEKTa B pa3IUYHBIX O0]acTAX; HajIudue
NpeCTaBICHUN 00 HMCIOJIb30BaHUM WH(POPMALMOHHBIX TEXHOJIOTUH B

pa3IMYHBIX MPO(ecCHOHATBHBIX chepax

1.8

Branenue teopeTMdyeckuM amnmapaToM, IO3BOJIAIOIIMM OCYLIECTBISATH
IIPEJICTaBICHNUE 3alaHHOT0 HATyPAJIbHOIO YUCIIA B Pa3IMYHbIX CUCTEMAX
CUMCIICHUS; BBIMOJHATH MpeoOpa3oBaHUsl JIOTMUECKUX BBIPAXKECHUIH,
UCIIOJIB3YS 3aKOHBI AJIreOphl JIOTHKH; OMpPeNesaTh KpaTdyaliliuii myTh BO
B3BCLICHHOM Tpade M KOJIMYECTBO NyTeH MeXAy BeplIIMHAMHU

OPUEHTHPOBAHHOT'O AIIMKINYECKOTO rpada




Ymems

2.1

YMeHue HCnosib30BaTh KOMIBIOTEPHO-MATEMATUYECKUE MOJEIH IS
aHanm3a 00bEKTOB U MPOLECCOB: (HOPMYITUPOBATH LENIb MOJCTUPOBAHHMS,
BBINOJIHATH aHAJIN3 PE3YJIbTATOB, MOIYYEHHBIX B X0/1€ MOAEIMPOBAHNUS;
OLIEHUBATh a/JE€KBATHOCTb MOJEIM MOJEIUPYEMOMY OOBEKTYy WIH
IIPOLIECCY; MPEACTABIATh PE3YJIbTaThl MOACIUPOBAaHUS B HarasAHOM

BUIC

22

YMmenue kinaccu(UUIMpOBaTH OCHOBHBIE 3aJaud aHalW3a JdaHHBIX
(mporHO3WpOBaHME,  KJIAacCH(UKAIMSA,  KJIACTEpU3alusl,  aHAJIH3
OTKJIOHEHHI1); TIOHUMATh TOCIIEIOBATEIIFHOCTD PEIICHHS 3a7ad aHaIn3a
JAHHBIX: cOOp NEPBUYHBIX JAaHHBIX, OYUCTKA U OIICHKA KaUeCTBa JJaHHBIX,
BIOOp M (MJIM) TOCTPOCHHME MOJEeNHU, Ipeodpa3oBaHUEe JaHHBIX,

BU3YaJIH3alUsl JaHHBIX, HHTEPIPETalus pe3yIbTaToB

2.3

YMenue  ompeneniat  UHQOPMAIMOHHBIA  O00BEM  TEKCTOBBIX,
rpadguyeckux W 3BYKOBBIX JIaHHBIX TpU 3aJaHHBIX [apaMmerpax
JUCKpETHU3alMu. YMEHHE ONpPENENsATh CPENHIOI0 CKOPOCTh Iepeaadu
JIAaHHBIX, OLICHMBAaThb M3MEHEHHE BPEMEHM Iepelayd NpU U3MEHECHHU

UH(POPMALIMOHHOTO 00BEMA JAHHBIX M XapaKTEPUCTHK KaHala CBSI3U
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YMeHue CTpOuTh KOJ, 00eCneqMBAIONIM HAMMEHBIIYI0 BO3MOXKHYIO

CPEHIOIO JIJTMHY COOOIIEHHUS MPH U3BECTHOM YaCTOTE CHMBOJIOB

2.5

YMeHME HCIOJB30BaTh IPU PEIIEHUU 3a1a4 CBOMCTBA IO3ULMOHHOU
3allACU YHUCEJI, aJITOPUTMBI IIOCTPOCHHUS 3aIMCH YKCiIa B MMO3MLUOHHON
CHUCTEME CUHUCIICHHA C 3aJlaHHBIM OCHOBAHMEM M ITOCTPOCHMSI YUCIA I10
CTPOKE, COJEepXKallled 3alliCh 3TOr0 4YMCJIA B IO3ULHUOHHOM CUCTEME
CUMCIICHMS €  3aJaHHbIM  OCHOBAHMEM; yMEHHE  BBINOJIHATH

apI/I(l)MeTI/I‘IeCKI/Ie oncpanyru B IO3UIUOHHBIX CUCTEMAX CYHUCIICHUA

2.6

YMeHHe CTpOUTh JIOTUYECKOE BBIPAXKEHHE B JU3BIOHKTUBHOW W
KOHBIOHKTUBHOM HOpMalbHBIX (opMax 10 3aJaHHOM Tabiuue
UCTUHHOCTH; UCCIIEZIOBaTh OOJACTh HMCTHHHOCTH BBICKA3bIBAHUS,

COACPKAIICTO NCPEMCHHBIC; PCIIATh HCCIIOXKHBIC JIOTHYCCKUC YPABHCHUA

2.7

YMeHue pemarbs alropuTMUYECKHE 3a/ladM, CBA3aHHBIE C AHAIU30M
rpadoB (337a4M MOCTPOSHUS] ONTUMAIBHOTO MYTH MEXAY BEpIIUHAMH
rpada, onpesesneHns KOJIMYeCTBa Pa3IMUHbIX MyTel MEeXIy BepIIMHAMU

OpPUEHTUPOBAHHOTO ALUKINYECKOro rpada)

2.8

YMeHue ucronb3oBaTh JepeBbs IPHU aHAIHU3E U IOCTPOESHUHU KOJIOB U JUIS
npelcTaBieHus] apu(METHYECKUX BBIPAKEHUM, MpPU pELIeHUU 3a]ad

IIOMCKA U COPTUPOBKHU; YMEHUE CTPOUTH IEPEBO WUIPHI IO 3aJaHHOMY




ITOPUTMY; pa3padaThiBaTh 1 00OCHOBBIBATH BBHIMTPHIIIHYIO CTPATETUIO

UTPBI

2.9

YMenue AHAIIM3UPOBATL AJITOPUTMBI C HCIHOJbB30BAHUCM Ta6.HI/II_I
TPACCUPOBKU; OIPCACIATH 0e3 HCIOJIb30BAHUS KOMITBIOTCPA PE3YJIbTAThI
BBITIOJTHCHHA HECIIOXKHBIX ITPOrpaMM, BKIOYAKOIIUX IMUKIIbI, BETBJIICHUA 1

MOAMPOTrPaMMBI, TIPH 3aJJaHHBIX UCXOIHBIX JIAHHBIX

2.10

YMeHue onpenensTh CI0XHOCTh M3y4aeMbIX B Kypce 0a30BbIX
ITOPUTMOB (CyMMHMPOBAHUE JIEMEHTOB MacCHBa, COPTUPOBKA MACCUBA,
nepeOOpHbIE aJIrOPUTMBI, JBOMYHBIA MOWUCK) U TPUBOIUTH NPHUMEPHI
HECKOJIBKMX aJITOPUTMOB pa3HOM CII0XKHOCTU JUIsl pPEUIEHUs OJHOMU

3a1a4un

2.11

BrnageHue yHHBEpCaIbHBIM SI3BIKOM IMPOTPAMMHPOBAHUS BBICOKOTO
ypoBas (ITackans, Python, Java, C++, C#), mpenctaBieHus MU 0 6a30BbIX
TUIIax JaHHBIX U CprKTyan JaHHBIX; YMGHI/IG HCITIOJIb30BAaTh OCHOBHEIC
YIOPABIAIOINAE  KOHCTPYKLHH; YMEHUE  OCYILUECTBIATL  aHAJIU3
NPEUIOKESHHOW  MPOTPaMMBL:  ONPEACIATh  Pe3yNbTaThl  PabOTHI
IPOrPaMMBbI TIPH 3aaHHBIX HCXOJHBIX JAHHBIX; OMPEACIIATh, IPH KaKHX
HUCXOJHBIX JAHHBIX BO3MOXHO HOHy‘IeHI/Ie yKaBaHHBIX p€3y.HI>TaTOB;
BBISABIISITH JTAHHBIE, KOTOpBIE MOTYT HpPHUBECTH K omuOKke B pabote
IporpaMMbl;  (OPMYJIHUPOBATH  MPEIJIOKEHUS 10  YIYYIICHHUIO

IPOTPaAMMHOTO KOJIa

2.12

YMeHue peanu3oBbIBaTh Ha BBIOPAHHOM [UISI HM3y4YEHHUS A3BIKE
IporpaMMUpOBaHus BeICOKOT0 ypoBHs (I1ackans, Python, Java, C++, C#)
TUIIOBBIE AJITOPUTMBI 00paboTkH qucel, YHCIIOBBIX
MOCIIEIOBAaTENbHOCTEN M MAcCHBOB: IMPEACTaBICHHE 4YHCIAa B BHJE
Habopa TPOCTBIX COMHOXHUTENCH; HAXO0XKIACHHE MaKCUMaJbHON
(MUHUMAaNBHON) IU(PBI HATYPaTBFHOTO YKCIA, 3alMCAHHOTO B CUCTEME
CUHCIIGHUS C OCHOBaHMEM, He mpeBbimaromuM 10; BbIYHCICHHE
000OIIEHHBIX XapaKTEPUCTHK JJIEMEHTOB MAacCHMBa WM YHCIOBOU
MOCIIEI0BATEIbHOCTH (cyMMBI, MIPOU3BEACHHUS CpeaHero
apu(METHUECKOro, MHHMMAJIbHOTO M MAaKCHUMAaJbHOTO 3JIEMEHTOB,
KOJINYECTBA 3JIEMEHTOB, YOBJIECTBOPSAIONIUX 33JaHHOMY YCIOBHIO);
COpPTUPOBKY 3JIEMEHTOB MacCcHBa; YMEHHE UCIOJb30BaTh B MPOrpaMMax
JTaHHbIE PA3JIMYHBIX THUIIOB C Y4€TOM OTrpaHWYEHHM Ha AMANa30H HuX
BO3MOXHBIX 3HAUEHHUH, NMPUMEHATh IMPH PELICHUH 337ad CTPYKTYpHI
JAHHBIX (CHHUCKH, CIIOBapH, CTEKH, OYepelnu, ACpPEeBbs); NPUMEHSTH
CTaHJapTHBIC U COOCTBEHHBIE TIOMPOTPAMMBI JIJIs1 00PaOOTKH YHMCITOBBIX

JTAHHBIX U CUMBOJIBHBIX CTPOK; UCIIOJI30BATh MPH pa3pabOTKe MPorpaMm




OMOINOTEKHU noamnporpamMMm; yMCHHC HCIIOJIB30BaTh CPCACTBA OTJIAAKH

IIPOrpaMM B CpeJie TPOrpaMMHUPOBAHUS

YMenue HUCIIOJIB30BaTh SJICKTPOHHBIC Ta6JII/II_H:.I JIIsL aHaJIn3a,

npeCTaBiIeHUus U 00pabOTKM JaHHBIX (BKJIIOYasi BHIOOP ONTHUMAIbHOTO

2.13 penieHus, moa0op JMHUHM TPEHJA, pelieHUue 3ajad MPOTHO3UPOBAHMS);
YMEHHE HCIOIb30BaTh TAOMWYHBIC (PEISIIMOHHBIC) O0a3bl JaHHBIX H
CHpaBO‘IHBIG CUCTCMBbI
YMeHue OpraHu30BBIBaTh JIMYHOE HH(OPMAIIMOHHOE MPOCTPAHCTBO C
514 UCTIOJIb30BAaHUEM  PA3NUYHBIX  CPEACTB  IIU(PPOBBIX  TEXHOJOTHA;

MOHMMAaHUE BO3MOXXHOCTEH IM(PPOBBIX CEPBHCOB T'OCYAAPCTBEHHBIX

yciyT, MU POBBIX 00pa30BaTEIbLHBIX CEPBHUCOB




IIEPEYEHDb 2JIEMEHTOB COIAEPKXAHUA, IIPOBEPAEMBIX HA EI'D
1HO UH®OPMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COAECPKAHUSA

1 LludpoBast rpaMOTHOCTH

OcCHOBHBbIE TEHJICHIIUU Pa3BUTHs KOMITbIOTEPHBIX TexHOoJOTUi. [lapamiensHbie
1.1 BbIUKCIICHHS. MHOTOMPOLIECCOPHBIE CUCTEMBI. PacnipenenéHHbie

BBIYHCITUTENLHBIE CUCTEMBI U 00pab0TKa OOIBIINUX TaHHBIX

[TpyHIMOBI TOCTPOEHUS U aNNapaTHble KOMIIOHEHThl KOMIIBIOTEPHBIX CETEH.
12 CereBbie npotokonbl. Cerp WHrepHer. Anpecauus B cetu VHTepHeT.
IIporokoibl ctexka TCP/IP. Cucrema nomeHHbIX UMEH. Pa3nenenue [P-cetn Ha

IOJICETH C IIOMOIIBI0 MacOK IOACETEN

daitnoBas cucrema. [louck B daitnoBoii cucreme. [IpuHIMIBI pa3mMerieHus u
1.3 MMEHOBaHMs (ailyioB B jgoiroBpeMeHHOW mamsath. [1laGmoHbl it omucaHus

rpyni ¢ainos

14 CkopocTh mepefauyd JaHHBIX. 3aBUCUMOCTb BpEMEHHM Mepenayd  oOT

MH(POPMALIMOHHOTO 00bEMA TaHHBIX U XapaKTEPUCTUK KaHaJIa CBSI3U

[udpoBanne ganHBIX. CUMMETpUYHBIC U HeCUMMETpUUHbIC U(pbI. [udps
1.5 npoctoit 3amensl. ugp Lesaps. ludp Buwkenepa. Anroputm mmdpoBanus
RSA

Koxpl, mo3Bossitonue oOHapyKMBaTh M HUCHPABIATH OMIMOKH, BO3HUKAIOIINE
1.6 npu nepeaave qaHHbix. Paccrosinne Xsammunra. KogupoBaHue ¢ mOBTOpEHUEM

ouroB. Koasr XoMMuHTa

2 Teopernueckre OCHOBBI HH()OPMATUKH

JlBomyHoe  KoaupoBaHue. PaBHOMepHbIE U  HEpaBHOMEpPHBIE  KOJBI.
71 JlekopoBaHue COOOIICHHH, 3aMCaHHBIX C TTOMOIIbI0 HEPABHOMEPHBIX KOJIOB.
Ycnosue @ano. [locTpoeHre 0JHO3HAYHO ACKOAUPYEMBIX KOJIOB C IOMOILIBIO

JepeBa

Teopernueckne MOAXOABI K OLIEGHKE KoimuecTBa HH(poOpMarnuu. EXuHUIEI
2 M3MEpEeHHUsT KoiuuyecTBa WHGopMaru. AJdaBUTHBIA TOAXOA K OIICHKE
KojuyecTBa WH(poOpManuu. 3aKOH aaauTUBHOCTH wuHpopManuu. Dopmyna

Xaptau. Uapopmanus u BeposarHocts. Dopmyna Illennona

Cuctembl cuucneHus. Pa3BépHyTas 3amuch LENbIX M JPOOHBIX YHCENI B
MO3ULIMOHHON cucTteMe cuucieHus. CBONCTBA MO3MIIMOHHOW 3allUCU YHUCIA:
23 KOJIMYECTBO LIU(P B 3aIUCH, TPU3HAK JETUMOCTH YHCIIa HA OCHOBAaHUE CHCTEMbI

CUMCJIEHHUs. AJITOPUTM TEpeBOJa IEJOro 4ucia u3 P-U4HOM CHCTEMBI

CUHCIICHUSI B JIECATHYHYIO. AJITOPUTM TIEPEeBOJIa KOHEYHOU P-wvHON npobu B




JECSTUUHYI0. AJITOPUTM IMEpPEBOAA LEIOr0 YHUCla U3 JECATUYHON CHCTEMBI
cuucienus B P-uunyto. IlepeBos xoHeyHOH necsaTuuHOW ApoOu B P-nunyio.
JlBonuHas, BOCBMEPUYHAs U IIECTHAALIATEPUYHAS CUCTEMBI CUHMCIICHUS, CBS3b
MEXIYy HHMMU. ApuMeTHYecKHe Omepaluy B MO3UIHOHHBIX CHCTEMAax

CUHUCIICHUA
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Tpoana;I YPAaBHOBCHICHHAasA CHUCTEMA CYHCIICHHS. ﬂBOI/ILIHO-I[CCHTI/ILIHaﬂ

CUCTEMA CUUCIICHU

2.5

KomupoBanue tekctoB. KomupoBka ASCIL. OpHoOaiiTHBIE KOIWPOBKH.
Crannaptr UNICODE. Koguposka UTF-8. Omnpenenenue nHpOpMarmoHHOTO

00BEMa TEKCTOBBIX COOOIIEHUN

2.6

KomupoBanue  m3oOpaxkenuit.  Ouenka  uHPOpMaMOHHOTO  00BEMa
rpaguvecKux JaHHBIX MPH 3aJaHHBIX pPa3pelIeHUHd U TIIyOWHE KOIUPOBAHUS
usera. l[BetoBrie Moaenu. Konupoanue 3Byka. OreHka MHGOPMAIIMOHHOTO
00BEMa 3BYKOBBIX JaHHBIX TMPU 33JlaHHBIX YACTOTE JUCKPETU3ALUU H

pa3psAHOCTH KOAUPOBAHMUS

2.7

AnreOpa moruku. IloHsATHE BBICKa3bIBaHUS. BBICKa3bIBaTENbHBIE (OPMBI
(mpenukatel). KBaHTOPHI CyIIIECTBOBaHMS 1 BCEOOIITHOCTH.

Jlornueckue omnepanuu. Tabmuibl MCTUHHOCTU. JlorWyeckwe BBIPAKCHHS.
Jlormueckne ToxknaecrBa. Jlormueckue omnepauvd W ONEpPaUMHA  HAJ
MHOXECTBaAMH.

3aKkoHBI anreOphl JIOTUKH. OKBHBAJICHTHBIC MPEOOPa30BaHUS JIOTHYECKUX
BbIpaXkeHHil. JIornueckue ypaBHEHHS U CUCTEMbI YPABHEHUU.

Jlornyeckue QyHKIMHU. 3aBUCUMOCTH KOJIUYECTBA BO3MOXKHBIX JIOTHUYECKHX
GYHKIUH OT KOJIMYECTBA apTyMEHTOB.

Kanonndaeckue ¢hopmbl JTOTHIECKUX BhIPAKESHUN

2.8

COBepH_IeHHBIe AN3BIOHKTUBHBIC KOHBIOHKTUBHLIC HOPMAJIbHLBIC (bOpMBI,

AJITOPUTMBI UX ITOCTPOCHUA T10 Ta6n1/1ue HCTUHHOCTH
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Jlornueckue »s1emMeHTBI B cocraBe Kommbiotepa. Tpurrep. Cymmarop.
MHoropa3psansbiii cymmaTop. [locTpoeHre cxeM Ha JIOTHYECKUX AJIEMEHTAaxX 10
3aIaHHOMY JIOTUYECKOMY BBIPKEHHIO. 3alUCh JIOTUYECKOTO BBIPAXKEHUS IO

JIOTUYECKOM cXeMe

2.10

Mopenu u moaenupoBanue. llenn MopenupoBaHus. AJIEKBaTHOCTh MOJEIHU
MOJIETTUPYEMOMY OOBEKTY WM mporieccy. DopManu3aius NpUKIaIHbIX 3a/1a4.
[IpencraBienune pe3ynbTaToB MOJAEIUPOBAaHUS B BHAE, YAOOHOM Ui
BOCHIPUATHSA 4YeJNOBEeKOM. ['paduueckoe MpencTaBieHUE MaHHBIX (CXEMBI,

TabIUIIBl, rpaduKn).

2.11

HpeHCTaBHeHI/IC OEJIBIX YHCCI B IMaMATH KOMIIBKOTEpPA. Ol"paHI/I‘IeHHOCTB

Auamna3oHa 4YuCCl IMPU OrpaHUYCHUU KOJIMYCCTBA pa3psaO0B. HGPGHO.HHeHI/IG




pa3psaHOW ceTkH. be33HakoBble W 3HAKOBBIC JaHHBIC. 3HAKOBBIM OWT.
JIBOWYHBIN TOMTOTHUTEIBHBINA KOJI OTPULIATEIIbHBIX YUCET.

[To6uToBBIC JIOTMYECKHE omepanuu. Jlormdeckuii, apudMeTHUECKHd U
nukmrueckuit  casuru. llludpoBanne ¢ momompl0 MOOWTOBOW OIEpaIuu

«uckmouaromiee UJI»

2.12

IIpencraBicHue BENIECTBECHHBIX YUCEI B TAMATH KOMITBIOTEPA. 3Havaniasi 4acThb
U TOopsAoK yucna. /luama3oH 3HaueHUil BelleCTBEHHbIX uucen. [Ipobiembl
XpAaHECHMS BEIIECTBECHHBIX YMCEJI, CBS3aHHBIE C OrPAHMYECHHMEM KOJIMYECTBA
paspsanoB. BelnmonHeHne onepanuii ¢ BEIECTBEHHBIMU YMCIAMM, HAKOIUICHUE

omuooK IIpU BBIYUCIICHUAX

2.13

I'padpr. OcHoBHble moHATHSA. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
Marpul CMCXKHOCTH, BECCOBBIX MAaTpul, CIIMCKOB CMCKHOCTH. Pemienue
QITOPUTMUYECKUX 3a/lad, CBS3aHHBIX C aHAIM30M TrpadoB (MIOCTPOCHHE
ONTUMAIILHOTO IyTH MEXIy BepIIMHaMu rpada, onpeleieHrue KOJINYeCcTBa

pa3IMyYHBIX MyTeH MEXIy BEpUIMHAMHM OPHUEHTHPOBAHHOIO AlMKIMYECKOTO

rpacda)

2.14

JlepeBnsi. bunapHoe nepeBo. [epeBbs momcka. CrocoObl 0o0xoma naepesa.
[IpencraBnenne apupMeTHIECKIX BRIpKEHUH B BUE nepeBa. Mcmnonbp3oBaHme

rpadoB U 1epEeBbEB IPU OMUCAHUN OOBEKTOB U IPOILIECCOB OKPY>KAIOIIETO MUPA

2.15

JIMCKpeTHBIE UTPHI IBYX UTPOKOB C OJIHOHN nH(popmanueit. [Toctpoenue nepesa
nepedbopa BapHAHTOB, OMHCAHUE CTPATETMH WIPHl B TaOMMYHOU dopme.

BoIurpeliiiiabie ¥ MPOUTPHIIIHBIE TO3UIIMU. BRIMTPHIIIHbIE CTpaTerun

2.16

CpenctBa  MCKYCCTBEHHOTO — MHTeNIekTa. VaeHTugukanus W MOUCK
n300pakeHui, pacro3HaBaHue Jul. Mcnonp30BaHre METOA0B UCKYCCTBEHHOTO
MHTEIUIeKTa B oOyyarommux  cucreMax. Vcronmb3oBaHHE — METOAOB
MCKYCCTBEHHOT'O UHTEJIEKTa B podoToTexHuke. HTepHeT Bemield. Heliponusie

CETH

AJTOpUTMBI U IPOTPAMMUPOBAHHE

3.1

dopmanuzaius NoHIATUS anroput™ma. MammHa TelopyHTra Kak yHUBEpCalbHas

MOJIEJIb BBIYNUCIIEHUN

3.2

OreHka CJIOKHOCTH BBIYMCICHHH. BpeMs paGoTel m 00BEM HCHOIB3yEeMOMH
maMsTH, HUX 3aBHUCHUMOCTh OT pa3Mepa HCXOAHbIX MJaHHbIX. OleHka
ACUMITOTUYECKONW CIIOKHOCTH aJITOPUTMOB. AJTOPUTMBI NOJMHOMHAIBHOU
cnoxkHoctu. IlepebGopubie anropuT™mel. [Ipumepsl pazIUYHBIX aITOPUTMOB

pelIeHrs OHOM 3aauu, KOTOPbIE UMEIOT Pa3InYHYIO CI0XKHOCTh




3.3

OmnpeneneHre BO3MOXHBIX PE3YyJIbTaTOB pabOTHI MPOCTEHIINX aITrOPUTMOB
YIPABJIEHUS HUCIOJHUTEISIMHA U BBIYUCIUTEIBHBIX aITOPUTMOB. OmnpeneneHue

MCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET J1aTh TPEOYyEMBIil pe3yabTaT

3.4

AnroputMbl 00pabOTKM HATypadbHBIX YWCEN, 3alUCAHHBIX B TO3HIIMOHHBIX
CHCTEMaX CYMCIICHUs: pa30OMeHHe 3alHuch YWciia Ha OTACIbHbIE HHDPH,
HaXOXJCHHE CYMMBI W TIpOHM3BeACHUS HH(]p, HAXOXKICHHE MaKCUMaIbHOU
(MHHHMAaITEHOW) U PHI.

[IpencraBnenne umcna B BUIE HaOOpa MPOCTHIX COMHOXKHUTENIEUH. ANTOPUTM
OBICTPOTO BO3BEJCHHS B CTENeHb. [IOMCK TPOCTBIX 4YHCET B 33JaHHOM

JMara3oHe ¢ TIOMOIIBIO AITOPUTMA «PelieTo DpaTocheHa»

3.5

MHoropa3psiIHbIE TIeNIbIe YUCIIa, 3a1a4H JJTHHHON apu(PMETHKHI

3.6

Azpik mporpammupoBanus (Ilackanb, Python, Java, C++, C#). Tunsl naHHBIX:
[ICJIOYHCIICHHBIC, BEIICCTBEHHBLIC, CHMBOJIBHEIC, JIOTHYCCKHE. BeTBieHUs.
Cnoxnble ycnoBus. Llukisl ¢ ycnoBueM. LIMKiIbI 110 TEpeEMEHHOM.

OO6paboTka JaHHBIX, XpaHAmuXcsa B (aitmax. TekcToBble W TBOWYHBIC (ailiibl.
daitnoBsle niepeMeHHbIe ((haimoBeie yka3zarenu). Urenue u3 ¢aiina. 3anuch B
daiin.

Paszbuenue 3agaun Ha moa3anauu. [lognporpaMmer (IporieAypsl U GYHKITHIH).

Hcnonb30BaHue cTaHAapTHON OMOIMOTEKHU S3bIKAa TPOrPaMMUPOBAHUS

3.7

Pexypcus. PekypcuBHbie nporienypsl U QyHkIuu. Vcronb3oBaHue cTeka s

OpraHM3alii peKypCUBHBIX BHI30BOB

3.8

Uucnennsie MeToAbl. TOUHOE W NMPUOMMKEHHOE pelieHusl 3a1aun. YucineHHoe
pelieHne ypaBHEHU C TOMOIIBI0 Moa0opa napameTpa. UMCIeHHBIE METObI
pelieHus ypaBHEHUWiI: MeTox mepedopa, METOJ TMOJIOBUHHOTO JICJICHUS.
[TpubnmxEHHOE BBIYUCIICHUE JJIUH KPUBBIX. Beruncnenue miomaneit guryp c
MOMOIIBIO YHCJIEHHBIX METOJI0B (METOJ MPSIMOYTOJIBHUKOB, METOI TPANELUA).
[Touck makcumyma (MUHHEMYMa) (DYHKIIUM OJHOW TEPEMEHHON METOJIOM

IIOJIOBUHHOTI'O ACJICHUA

3.9

OOpaGoTka  CHMBONBHBIX  JIaHHBIX. BcTpoeHHble  QyHKIMHM  sA3bIKa
IpOrpaMMUPOBAaHUS il 00paOOTKM CHMBOJIBHBIX CTPOK. AJITOPUTMBI
00pabOTKM CHUMBOJIBHBIX CTPOK: MOJCYET KOJMYECTBA MOSABICHUH CHMBOJA B
CTpOKE, pa30MeHHe CTPOKUM Ha CJIOBa IO MPOOEIbHBIM CHMBOJIAM, IOUCK
IIOACTPOKH BHYTPHU JaHHOM CTPOKH, 3aMEHA HAUJCHHOM NOJACTPOKU HA IPYTyIO
cTpoky. ['eHepanus Bcex CJIOB B HEKOTOPOM ai(aBuTE, yIOBIECTBOPSIOMIUX
3aJjaHHbIM orpaHudeHusM. IIpeoOpa3oBaHue umcia B CUMBOJIIBHYIO CTPOKY U

obpaTtHO

3.10

MaccuBel M MOCIENOBATEILHOCTH 4YHCEI. BrrunciaeHnue 0000OIEHHBIX

XapaKTCPUCTHUK JOJIEMCHTOB MacCChBa MU YHCI0BOM IIOCJICA0BATCIBHOCTHU




(CyMMBI, TPOW3BEACHHS, CpPEIHEr0 apu(pMETHYECKOro, MHUHHUMAIBHOTO H
MaKCUMaJbHOTO 3JIEMEHTOB, KOJMYECTBA JJIEMEHTOB, YIOBIIETBOPSIOIINX
3aJaHHOMY YCJIOBHIO). JIMHEWHBIM MOUCK 3aJaHHOTO 3HAYEHUS B MAaCCHBE.
AAroput™bl pabOThl C 3JIEMEHTAaMH MacCUBa C OJHOKPATHBIM IPOCMOTPOM
MaccuBa. CopTHpOBKa OJTHOMEpPHOro MaccuBa. [IpocThie METOIBI COPTUPOBKHU
(MeTox my3bIpbKa, METOJ BBIOOpA, COPTHUPOBKA BcTaBKamu). CoOpTHpPOBKA
cnusiHueM. beictpas coptupoBka MaccuBa (anroputm QuickSort). JIBomdHBIH

IIOMCK B OTCOPTUPOBAHHOM MACCHBC

3.11

JIBymMepHBIE MacCUBBI (MaTpHIlbl). AJNTOpUTMBI 00pabOTKH JBYMEPHBIX
MacCHBOB: 3allOJIHEHHE JABYMEPHOIO YHCJIOBOTO MaccHBa IO 3aJlaHHBIM
paBujiaM, IMOUCK 3JICMCHTA B ABYMCPHOM MACCUBC, BLIYUCIICHUC MAaKCUMYyMa
(MMHMMYMa) U CyMMBI 3JIEMEHTOB JByMEPHOT'O MacCHBA, IEPECTAHOBKA CTPOK U

CTOJIOITOB JBYMEPHOT'O MAacCHBA

3.12

CrmoBapu  (accolMaTHBHBIE  MAacCUBBI, OTOOpakeHHs).  XOII-TaOJIHIIBI.

[TocTpoenwne andaBUTHO-YACTOTHOTO CIIOBAPS JJIS 33JaHHOTO TEKCTA

3.13

Creku. AHanu3 MNPaBWIBHOCTH CKOOOYHOTO BBIpaXKEHHUs. Brraucienue
apru(pMETHUIECKOTO BBIPAXKCHHU S, 3aITMCAHHOTO B MOCT(HUKCHOM opme.

Ouepenu. Mcnonp3oBaHue ouepeu Al BpEMEHHOIO XpPaHEHUS TaHHBIX

3.14

Anroputmbl Ha rpadax. IlocTpoeHne MHHMMAIBHOTO OCTOBHOTO JiepeBa
B3BEILICHHOTO CBS3HOTO HEOPHUEHTHPOBaHHOTO rpada. KonnyectBo pa3nuyHbIX
myTeld MeXAy BepIIMHAMH OpPUEHTHPOBAHHOIO AaIMKJIMYECKOro rpada.

Asroput™m JIeHKCTpBI

3.15

HepeBbs. Peanuzanusa nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. [[BoMuHbIE
(bunapubie) nepeBbs. [locTpoenue aepeBa i 3aJaHHOTO apU(PMETHIECKOTO
BhIpaXeHUS. PeKkypcuBHBIC alropuTMbl 00X01a nepeBa. Vcnonb30BaHne cTeka

U ouepeau aiisi 00Xo/a 1epesa

3.16

JliHaMHUYEeCKO€E MPOrpaMMHPOBAaHUE KAaK METOJ] PELIEHMS 3a/1a4 C COXPaHEHUEM
IIPOMEXYTOUHBIX  PE3YyJbTaTOB.  3aJauyd, pEIIAEMble C  [TOMOIBIO
JUHAMHYECKOr0 MPOTrpaMMHUPOBAHUS: BBIYUCIEHHWE PEKYPCUBHBIX (YHKIUH,

HO,Z[C‘-IéT KOJIMYCCTBA BAPHUAHTOB, 3aa4u ONITUMU3AIUN

3.17

[TonsiTue 00 OOBEKTHO-OPUEHTUPOBAHHOM TNporpaMMmupoBaHur. OOBEKTHl U
kiaccbl. CBOMCTBa U METObI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHANIN3.
Pa3paboTka mporpamMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO MOJIXOJA.

WNukancynsmus, HacieqoBaHue, ToJIuMophu3mM

WNudopmaninoHHble TEXHOJIOTUH

4.1

Ananmu3 nanHbiXx. OCHOBHBIE 33/1aud aHalW3a JaHHBIX: MPOTHO3UPOBAHME,

Kiaccuukanms, KiacTepu3anus, aHanu3 oTkiIoHeHuH. [lociaemoBarenbHOCTD




peIICHUS 3a/1a4 aHaJIN3a JaHHBIX: C60p NCPBUYHBIX JAaHHBIX, OYUCTKA U OLICHKA
KayecTBa JAaHHBIX, BBHIOOp W (WMJIM) TOCTPOCHHME MOJENH, IMpeoOpa3oBaHME
JAHHBIX, BU3yaJIn3alus JaHHbBIX, MHTEpIIpeTalus pe3yiabTaroB. IIporpaMMHuble
cpeactBa U VHTepHeT-cepBUCHl Ui 00paOOTKM M IPEJICTABICHUS JaHHBIX.

Bonpmme nannpie. MammHHOE 00yUeHUE

4.2

AHanu3 JaHHBIX C TOMOILBIO 3JIEKTPOHHBIX Tabnuuil. BbluncieHue cyMMbl,
cpemHero  apu(METHYecKOoro, HauOOIbIIer0 (HAMMEHBINEr0) 3HAYCHHUS
nuarna3oHa. Bpruncienue xkodQduimeHTa KOppesiiuu ABYX PAIOB JaHHBIX.
[TocTpoeHne cTonOUaThIX, JMHEHYATHIX U KPYroBbIX auarpamm. lloctpoenue
rpapukoB  Qynkmuii.  Ilombop  7aWMHWUM  TpeHma, peEIIeHHe  3aaad
IIPOrHO3UpOBaHus. PelieHne 3ajay ONTUMU3ALMU C ITOMOIIBIO JIEKTPOHHBIX

TalJIHI]

4.3

Jluckperusanusi 0Opd MATEMaTHYECKOM  MOJEIUPOBAHUU  HEMPEPBIBHBIX
npoueccoB. MojaenupoBaHue ABMKEHUA. MojenupoBaHue OUOJIOTHYECKUX
cucteM. MaremMaruueckue MOJEIU B SKOHOMHUKE. BbluuciuTenbHble
SKCIIEPUMEHTHI ¢ MoaensaMu. OOpaboTKa pe3ynbTaToB dKCIepuMeHTa. Metoa
HaWMEHbIINX KBaApaToB. OIlEHKa YHUCIOBBIX MapaMeTpPOB MOJACIUPYEMBIX
00BEKTOB U TMpoleccoB. BoccTaHoBieHHE 3aBUCHUMOCTEH MO pe3yjbTaTam

IKCIIEPUMEHTA

4.4

BepositHocTHele  Mozmenu.  Meroasl Monrte-Kapno.  MmutanunonHoe

MozenupoBanue. CUCTEMBbI MaCCOBOTO OOCITYKUBaHUS

4.5

Tabmuunbie (pensiuOHHBIC) 0a3bl JAaHHBIX. Tabnuia — MpeacTaBIeHUE
cBefeHnii 00 OMHOTUIIHBIX 00bekTax. I1oite, 3amuce. Kirrou tadaumel. Padora ¢
roToBoM 0a30# NMaHHBIX. 3amojiHeHHue Oa3bl NaHHBIX. [louCk, copTHpOBKa U
(buIbTpaIUs JaHHBIX. 3aMIPOCHl HAa BEIOOPKY JaHHBIX. 3allPOCHI C TapaMeTpPaMH.
Brruucnsiembie moss B 3anpocax.

MHuorotabiauanbie 0a3bl JaHHBIX. TUIBI CBsA3eW Mexay TaOnuiamu. BHenrHwit
ko4, [lenoctHocTs 6a3bl JaHHBIX. 3ampockl K MHOTOTAOJIMYHBIM 0Oazam

JTAHHBIX

4.6

TexctoBblli mporeccop. CpeacTBa IMOMCKAa M aBTO3aMEHbl B TEKCTOBOM
npoueccope.  CTpyKTypHpOBaHHbIE  TEKCTOBblE  JOKyMeHTHl. (CHOCKH,
ornasinenue. [lpaBuna  UUTUPOBAHHSA  UCTOYHUKOB U OGOpPMIICHHUS

O6ubnuorpadguyecKix CCbUIOK




YUYEBHO-METOJANYECKOE OBECIIEYEHMUE
OBPA3OBATEJIBHOI'O TPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

* Indopmaruka (B 2 yactsax); 10 knace. yrimyoneHHoe o0yduenue [lonskos
K.1O., Epemun E.A. OGmiecTBO ¢ orpaHM4eHHON O0TBETCTBEHHOCTHIO « B THOM.
JlaGopaTopust ~ 3HaHMil»;  AkuMoHepHoe  oOmectBo  «M3marenbcTBO
«IIpocBemenune»
* Undopmaruka (B 2 yactsx); 11 knacc. yriny6nennoe oOyuenue [lomsikos K.1O.,
Epemun E.A. OOmiectBo ¢ oOrpaHMue€HHOM OTBETCTBEHHOCThIO «BWMHOM.
Jlabopatopus 3HAHUW»; AKIMOHEpHOE 0011ecTBO «A3marenscTBO

«IIpocsenieHue»

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
CereBasi MeToAMYECKasl CIy>k0a aBTOPCKOTO KOJUIEKTHBA JJISl MEaroroB

Ha caute U31aTEILCTBA http://metodist.lbz.ru/authors/informatika/7/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPChI
CETU UHTEPHET

[HOP "Most mKkona'": https://myschool.edu.ru/;
KoMIproTepHBIN TPAKTUKYM B SJIEKTPOHHOM BHJIE C KOMIUIEKTOM 3JIEKTPOHHBIX
y4eOHBIX CpPEACTB, pa3MELIEHHBI Ha caiiTe aBTOPCKOIO KOJUIEKTHBA:
http://kpolyakov.spb.ru/school/probook.htm
DONEeKTPOHHBIA  3aJaYHUK-TIPAKTUKYM C BO3MOXKHOCTBIO aBTOMAaTUYECKON
IPOBEPKHU pelIeHH 3a1a4 o IPOrpaMMHUPOBAHUIO:
http://informatics.mccme.ru/course/view.php?1d=666
Marepuainsl 1151 TOATOTOBKY K UTOTOBOM aTTeCTallUU MO0 HH(POPMATUKE B opMe
EI'D, pa3Mmeménnbie Ha caidTe Marepualibl, pa3MEIlICHHbIE Ha cailTe

http://kpolyakov.spb.ru/school/ege.htm;



