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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o wuHopMaTuke (YrIyONEHHBIH YpPOBEHb) HA YPOBHE
cpenHero oOmiero oOpa3oBaHusi pa3paboTaHa Ha OCHOBE TpeOOBaHUN K
pe3yibTaTaM OCBOEHHUSI OCHOBHOM 0Opa30oBaTeIbHOM MpOrpaMMbl CpEIHErO
oOmero oOpa3oBanus, npenacrasieHHbix B @PI'OC COO, a takxe (denepaibHON
paboueil mporpaMMbl BOCIIUTAHMUS.

[Iporpamma mo wuHpOpMaThke Ma€T MPEACTABICHHE O IENSIX, OOIIeH
CTpaTeruu OOYy4YeHUs, BOCIUTAHUA M PA3BUTHUA OOYYAIOIIMXCA CPEACTBAMU
yuebHoro npeamera « MapopmaTuka» Ha yriayOJ€HHOM YPOBHE, YCTaHABIUBACT
00s3aTeNbHOE IpeIMETHOE coJiep>KaHue, npeaycMaTpUBaeT ero
CTPYKTYPUPOBAaHHE IO pa3fieiaM U TeMaM Kypca, OMpelessieT pacrpeesieHue
ero 1o kiaccam (rojaM M3y4yeHus), 1a€T MPUMEPHOE paclpeneseHue yueOHbIX
9acoB MO TEMaTHYECKHM paszfeliaM Kypca W peKOMEHAyeMylo (MPUMEPHYIO)
MOCIICIOBATEIPHOCTh WX  HM3YyYEHHUA C  Y4ETOM  MEXKIPEAMETHBIX H
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKKM Y4Ye€OHOTO TMpoIlecca, BO3PACTHBIX
0COOCHHOCTEH 00yYarOImMUXCS.

[Iporpamma 10 wuH(OpMaTHKEe oOMNpeAenseT KONMWYCCTBCHHBIC W
KayeCTBCHHbIE XapaKTEPUCTHUKW y4eOHOro MaTepuana g KaXIOoro roja
U3y4YeHUsS, B TOM YHCJI€ JJIA COJIEPKATeIbHOTO HAIOJHEHUsS pPa3HOrO BHJIA
KOHTPOJsL  (MPOMEXYTOUHOM arTecTallud OOyYarolIMXcs, BCEPOCCUMCKUX
MIPOBEPOUHBIX PabOT, TOCYAapCTBEHHONW UTOTOBOM aTtTecTanuu). [Iporpamma mo
uH()OpPMATHKE SBISICTCS OCHOBOM IS COCTABJICHHUS aBTOPCKUX YUYCOHBIX
POrpaMM M Y4EOHHKOB, TOYPOUHOTO TUTAHUPOBAHUS KypCca yUUTETIEM.

NudopmaTtuka B cpeaeM oOiieM 00pa30BaHUM OTPAXKAET:

CYIIHOCTh HWH(POPMATHKKA KaK HAYYHOM JUCHUILIMHBI, HW3ydaromen
3aKOHOMEPHOCTH MPOTEKAHUS u BO3MOYKHOCTH aBTOMAaTH3aIlUN
UH(OPMAITMOHHBIX MPOIECCOB B PA3IMYHBIX CHCTEMAX;

OCHOBHbIE  OOJACTM TNPUMEHEHHUS HH(DOPMATUKHU, TIPEKIE BCEro
UHGOPMAITMOHHBIE TEXHOJIOTUH, YIIPABIEHUE U COIUAIBHYIO ChEpY;

MEXIUCIIUTUIMHAPHBIN  XapakTep WHPOPMATUKH © WHOOPMAITMOHHOU
NESTEHHOCTH.

Kypc undopmatuku 1y1st ypoBHSI cpeiHEr0 oO1Iero oopa3oBaHus sSBIsSETCA
3aBepIIAIONIMM 3TallOM HETMPEPBHIBHON MOJITOTOBKM OOYyYaromIMXcsi B 00JIaCTH
uHhopMaTHKH W HWHPOPMANMOHHO-KOMMYHHUKAITMOHHBIX  TEXHOJIOTHH,
omMpaeTca Ha colepkaHue Kypca WH()OpPMATHUKU YPOBHS OCHOBHOTO OOIIETrO
oOpa3oBaHHMsiT U  ONBIT TOCTOSHHOTO TPUMEHEHUS  HHPOPMAIMOHHO-



KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTMH, Ja€T TEOPETUYECKOE  OCMBICIICHHE,
MHTEPIPETALNIO U 0000IIEHUE 3TOTO ONBITA.

Pesynbrarel  yriiyOJI€HHOrO YpOBHS M3Yy4YEHHMS YYEOHOro MpeameTa
«MudopmaTkay OpHUEHTUPOBAHbI HA TMOJYYCHHE KOMIETEHTHOCTeH s
nocienymromeil npodecCuoHaAIbHOW JAESITEIbHOCTH KaK B paMKaxX JaHHOU
npeIMEeTHOM 00JaCTH, TaK M B CMEXHbIX ¢ Hel obnacTsax. OHM BKIIOYAIOT B
ceost:

OBJIAJICHUE KJIIOYEBBIMU NOHATHSAMU U 3aKOHOMEPHOCTSMH, Ha KOTOPBIX
CTPOUTCS JaHHAs MpeJAMeTHasi 00J1acTh, paClO3HABAHUE COOTBETCTBYIOLIUX UM
IPU3HAKOB W B3aMMOCBA3€H, CIIOCOOHOCTh J€MOHCTPUPOBATH PpPA3IUYHBIE
NOAXOABl K M3YYCHHIO SIBIICHUM, XAPAaKTEPHBIX [UI M3Yy4YaeMOW IPEIMETHOU
obnacTy;

YMEHHE pEIIaThb THUIIOBBIE MPAKTUYECKUE UM TEOPETUUYECKHUE 3aJ]lauH,
XapaKTepHbIE HJis MCIOJB30BAHMS METOAOB W HMHCTPYMEHTapHUs JaHHOMN
npeaMEeTHOM 00J1acTH;

HAJIMYUE TPEACTABICHUN O JaHHOW MPEIMETHON 00JacTH Kak IeTOCTHOU
TeOpun (COBOKYITHOCTH TEOPHii), OCHOBHBIX CBSI3SIX CO CMEXHBIMU OOIACTIMU
3HAaHUM.

B  pamkax  yriyOn€HHOro  ypoBHA — HM3y4Y€HUS  HMH(POPMATUKH
o0ecrieunBaeTcs  IleJICHANpaBlIeHHAss  MOATOTOBKa  OOydYamoIIMUXCs K
IPOJOJDKEHUI0O  00pa3oBaHMsl B OpraHu3alusx  NpogecCHOHAIBHOIO
oOpa3oBaHMsl IO  CIEHUAIBHOCTSAM, HEMOCPEACTBEHHO  CBSI3aHHBIM  C
IUM(POBBIMU  TEXHOJIOTHSIMH, TaKMM Kak [porpaMMHas — WHXEHEpHs,
uH(popmarmonHas 6€30MacHOCTh, WH()OPMAITMOHHBIE CUCTEMBI M TEXHOJIOTHH,
MOOWJIbHBIE CHUCTEMBl W CETH, OOJbIME JaHHBIE W MaIIMHHOE OOy4YeHHE,
IPOMBIIIVICHHBI WMHTEPHET BelIeil, UCKYCCTBEHHBI HHTEIUIEKT, TEXHOJIOIMH
OeCpOBOJIHOM CBSI3M, POOOTOTEXHUKA, KBAHTOBBIE TEXHOJIOTMHU, CHUCTEMBbI
pacupenenéHHOro  peecTpa, TEXHOJOTMU BUPTYaJbHOM MW JIONOJHEHHOH

pEabHOCTEN.
OcHoBHas 1enb u3ydeHus ydeOHoro mnpeamera «HMHbopmaTuka» Ha
yriyOJIEHHOM YpOBHE cpelHero oOmero ooOpa3oBaHusi — oOecleueHue

JTaTbHEHNIIEeT0 pa3BUTHA HHPOPMAIIMOHHBIX KOMIETEHITNN 00yYaroIerocs, ero
TOTOBHOCTH K JKU3HM B YCJOBHUSIX pa3BHUBAIOLIErocs WHGOPMAIMOHHOTO
o0l11lecTBa U BO3pacTarolell KOHKYPEHIIMM Ha pPhIHKE TpyAa. B cBsi3u ¢ 3TuM
nzyuenue uapopmatuku B 10—11 knaccax A0mKHO 00ECTICUUTD:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, OCHOBAHHOTO HA TMOHWMAHHUH POJIU
uHOpMaTUKK, HUHPOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
COBPEMEHHOM OOIIIECTBE;



c(OPMUPOBAHHOCTh ~ OCHOB  JIOTMYECKOTO W  QJITOPUTMHYECKOTO
MBIIUICHUS;

c(hOpMUPOBAHHOCTh YMEHHUM paznuuaTh (HaKThl U OILICHKHU, CPABHUBATh
OIICHOYHBIE BBIBOJbI, BUJIETh MX CBSI3b C KPUTEPUSMH OILICHUBAHHS U CBS3b
KPDUTEpUEB C  ONPENENEHHOW CUCTEMOW IIEHHOCTEW, MpPOBEPITh HaA
JIOCTOBEPHOCTH U 0000111aTh HHPOPMAITHIO;

c(hOPMUPOBAHHOCTh MPEJCTABICHUN O BIUSHUU HWH()OPMAIIMOHHBIX
TEXHOJIOTUN Ha JKU3Hb YEJOBEKa B OOIIECTBE, MOHUMAHHE COIUAJILHOTO,
PKOHOMHYECKOTO, OJIUTHYECKOTO, KYJIbTYPHOI0, FOPUANYECKOTO, IPUPOJTHOTO,
SPrOHOMHYECKOT0,  MEIUIMHCKOTO W  (PU3UOJOTMYECKOTO  KOHTEKCTOB
MH()OPMAIIMOHHBIX TEXHOJIOTUH;

OPUHATHE TIPABOBBIX W OTUYECKUX  ACMEKTOB  HMH(POPMAIMOHHBIX
TE€XHOJIOTUH, OCO3HAHHE OTBETCTBEHHOCTH JIFOJIEM, BOBICUEHHBIX B CO3/IaHHUE U
UCIOJIb30BaHUE MH(GOPMAIIMOHHBIX CUCTEM, paclipocTpaHeHue uHpopMaIuy;

CO3JaHUE YCJIOBHM JUIsl pa3BUTHSI HABBIKOB yU4€OHOM, MPOEKTHOM, HAYYHO-
WCCJIeIOBATEILCKON M TBOPUECKOW JESITEIbHOCTH, MOTUBAIIMK O0YJarOIINXCs K
CaMOpPa3BUTHIO.

B conmepxanun yueOHoro mnpeamera «MHbopMaTuka» BBIIEISIOTCS
YEeThIPE TEMATUUECKUX pa3iena.

Paznen «l{udpoBasi rpaMOTHOCTBY» ITOCBSLIEH BOIPOCaM YCTPOMCTBA
KOMITBIOTEPOB M JPYTHUX DJIIEMEHTOB IUM(POBOTO OKPYKEHHMsI, BKIIOYAS
KOMITBIOTEPHBIE CETH, MCIOJIb30BAHUIO CPEJICTB OINEPAIMOHHONW CHUCTEMBI,
pabore B cetu VIHTEpHET M  UCHOJIb30BAHUIO HMHTEPHET-CEPBUCOB,
uH(OPMAITMOHHON O€30MaCHOCTH.

Paznen «Teoperndeckue OCHOBbI MHPOPMATHKH» BKIIOYaeT B ceOs
MOHSATUMHBIA anmapar WHOOPMATUKH, BOMPOCHI KOAUPOBaHUS HHOOpPMAINH,
u3MepeHuss MHOOPMAIIMOHHOTO 00bEMa JTaHHBIX, OCHOBBI aJreOpbl JIOTUKH U
KOMITBIOTEPHOT'O MOJIETTUPOBAHUS.

Paznen «AaropurMbl U MPOrpaMMHUPOBAaHMe)» HAMPABIECH Ha pPa3BUTHE
QITOPUTMUYECKOTO MBIIIJIEHUS, pPa3padOTKy aJrOPUTMOB U OIEHKY HX
CJIIOKHOCTH, (DOPMUPOBAHHE HABBIKOB pealu3aldyd OpPOrpaMM Ha s3bIKax
MpPOrpaMMHUPOBAHUS BBICOKOTO YPOBHS.

Paznen «WHopManmoHHble TEXHOJOTMM» TIOCBSIIEH BOIPOCAM
MPUMEHEHUSI MH(POPMAIIMOHHBIX TEXHOJIOTUH, PEaTu30BaHHBIX B MPUKIATHBIX
NpOrpaMMHBIX MPOAYKTAX W HMHTEPHET-CEPBUCAX, B TOM YHCIE B 3ajJaydax
aHaNM3a JTaHHBIX, WCIOJIb30BAaHUIO 0a3 NAHHBIX M D3JIEKTPOHHBIX TAOJHIl IS
pelIeHUs NPUKIAAHBIX 3a4a4.



B npuBeaéanom ganee conaepkanuu yueoHoro npeamera « Madopmarnkay
KYPCHUBOM BBIJICIICHBI JIOMIOJIHUTEIbHBIE TEMBI, KOTOpBIE HE BXOIAT B
00s13aTENPHYI0 TIPOrpaMMy OOyYEHHS, HO MOTYT OBITh NPEIJIOKEHBI IS
U3YYCHUS OT/IEIbHBIM MOTUBHUPOBAHHBIM U CIIOCOOHBIM 00YyUYaIOIIIUMCS.

YrnyOnéHHbId ypOBEeHb H3ydeHHUsT HH()OPMATHKH PEKOMEHIYETCS IS
TEXHOJIOTUYECKOTO MpOoQuIsi, OPUCHTHUPOBAHHOTO HA HWHXCEHEPHYIO |
nHOOPMAITMOHHYIO Chephl NEATeTLHOCTH. YTIyONEHHBIN ypOBEHb H3yYCHHUS
uHOOPMATUKN OOECTICUMBAET: MOATOTOBKY OOYYAIOIINXCS, OPUECHTUPOBAHHBIX
Ha CHEIMAIBHOCTH B 00JIaCTH WH(GOPMAIMOHHBIX TEXHOJOTUH W WH)KEHEPHBIC
CHEIUATbHOCTH, YYaCTHE B MPOSKTHOW M HMCCIIEIOBATEIbCKON NEATCILHOCTH,
CBS3aHHOM C COBPEMEHHBIMU HANPABJICHUSIMHU OTpaciv HHPOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTHUH, MOJATOTOBKY K YYacTHIO B OJMMIIHAJAX U
cmaue EnuHOro rocyaapCcTBEHHOT0 SK3aMeHa 1o HHPOpMaTHKE.

[TocremoBaTeNPHOCTh M3YYEHHUS TEM B TIpeneiaX OJHOTO Toja 00ydeHUs
MOXXET OBITh M3MEHEHa M0 YCMOTPEHHUIO YUYWUTENs TPH TMOATOTOBKE pabodeid
POrPaMMBbI U TIOYPOYHOTO TIJIAHUPOBAHMSI.

OO61iee 4KCIIO YacoB, PEKOMEHJOBAHHBIX Uil U3yueHUS UH(GOPMATUKU —
272 qaca: B 10 kmacce — 136 yacoB (4 gaca B Henenro0), B 11 kimacce — 136 gacoB
(4 yaca B HEZIEIIIO).



COJEPXAHME OBYUYEHUA
10 KITIACC

Hudgposasi rpaMOTHOCTH

TpeOGoBanus TEXHUKH OC€30MMACHOCTH W TUTHEHBI TpH padoTe ¢
KOMITBIOTEpAMH U JPYTUMHU KOMIIOHEHTaMU IIU(POBOTO OKPYKEHUSI.

[TpyHMnel  pabOTBl  KOMIBIOTEPOB W KOMIIBIOTEPHBIX  CHCTEM.
Apxurektypa ¢on Heilmana. ABTOMaTHYECKOE BBIIOJHEHHE MPOTPaMMBbI
npoueccopoM. OnepaTuBHas, TOCTOSTHHAsL U JOJTrOBpeMeHHas namste. OOMeH
JAHHBIMA C MOMOIIb0 MHUH. KOHTposiepbl BHEMHHUX YCTpOMCTB. IIpsmoii
JOCTYM K ITaMsITH.

OCHOBHBIE ~ TEHIEHUWU  pPA3BUTHA  KOMIIBIOTEPHBIX  TEXHOJIOTHIA.
[TapannenbHbie BBIYMCIICHUS. MHoronpoueccopHbie CHUCTEMBI.
Cynepkomnbiotrepsl. PactipenenéHnbie BBIYUCIUTENbHBIE CUCTEMBI U 00paboTKa
OonpImIMX JaHHBIX. MoOOWIbHBIE LHU(POBBIE YCTpOWCTBA M HX pOJb B
KOMMYHMKAILIHSX. Bcerpoennsie KOMIIBIOTEPHI. MUKpPOKOHTPOJIIEPHL.
PoboTu3upoBaHHble MPOU3BOJICTBA.

[IporpammHoe oOecriedyeHUE KOMIBIOTEPOB W KOMITBIOTEPHBIX CHCTEM.
Bunel nporpammHoro oOecriedeHuss M UX HazHadeHue. (OcoOeHHocTH
IporpaMMHOro  obecrneueHns MOOWIBHBIX  ycTpoilcTB.  [lapamiensHoe
nporpammupoBanue. CUCTEMHOE MporpaMMHoe obecriedeHune. OnepannoHHbIe
CUCTEMBI. YTWIMUTHL. [lpaiiBepbl yCTpOMCTB. MHCTAIsALMA U JEUHCTALISLNAS
IPOrpaMMHOT0 00eCTICUEHUSI.

daiinossle cucteMbl. [IpuHIMMIBI pa3MenIeHUusT 1 UMEHOBaHUS (ailyioB B
nonroBpeMeHHoOU namatu. [1laGnonsl A1 onucanus rpymni (hansos.

[Iporpammuoe oOecrieueHue. JIunienzupoBaHue IPOrpaMMHOTO
obecnieueHuss u 1UPpoBbIX pecypcoB. I[lpompuerapHoe u  cBOOOAHOE
IPOrpaMMHOE oOecrieueHue. KomMmmepueckoe U HEKOMMEpPYECKOE

UCIIOJIb30BaHUE IIPOTPAMMHOTO OOecleueHHss ¢ MUQPPOBBIX PECYypPCOB.
OTBETCTBEHHOCTh,  yCTAHABIMBaeMasi  3aKOHOAATEIbCTBOM  Poccuiickoit
depaepaluu 3a HEMIPABOMEPHOE UCIIOIB30BAHUE MPOrPAMMHOI0 OO0ECTIeUeHUs U
TU(POBBIX PECYPCOB.

[IpyHIUNIBI TIOCTPOCHUST U amnmapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX
cereil. CereBnie npoTokoiibl. Cetb MHTEpHET. Anpecanus B cetu MHTEpHET.
[Ipotoxkoinsl creka TCP/IP. Cuctema 1OMEHHBIX UMEH.

Paznenenue IP-cetn Ha mojaceTu ¢ MOMOIILI0 Macok mojcereit. CeTeBoe
anMuHucTpupoBanue. IlojlyuyeHne  AaHHBIX O  CETEBBIX  HACTPOMKax



komnbioTepa. IIpoBepka Hamuuug CBA3M € y31oM cetd. OmnpeneneHue
MapuipyTa JIBH>KCHUS MTaKETOB.

Buner  nmearensHoctm B cetm  HutepHer. CepBucbl HMHTepHera.
I'eoundopmarnonnsie  cucTembl. ['€OMOKAlIMOHHBIE CEPBUCHI  PEATHLHOTO
BpEMEHU (HampuMmep, JIOKalusi MOOWJIBHBIX Telle(OHOB, OIpeaelieHue
3arpy>K€HHOCTH  aBTOMAarucTpajiei), HWHTEPHET-TOProBJs, OpPOHUPOBAHUE
OWJIETOB U T'OCTUHMUIL.

l'ocynapcTBeHHBIE 3JIEKTPOHHBIE CEPBUCHL U yCIyru. CollMalibHbIE CETH —
OopraHu3alus KOJJIEKTUBHOTO B3aUMOJIEHCTBUA U oOMeHa daHHbIMHU. CeTeBoit
ATUKET: MpaBUia MOBEJAEHUSI B KubOeprpoctpaHcTse. [IpobieMa moaMHHOCTH
noJiyueHHou nHpopmanuu. OTKpbITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHbIE U PKOHOMHUYECKUE YTPO3bl, CBA3AHHBIE C HCIOJb30BAHUEM
UH(OPMAIITMOHHO-KOMMYHUKAIIMOHHBIX ~ TexHosoruil.  OOmue  mpoOaeMbl
3amuThl MHPopMauu U uHGoOpMaMoHHON Oe3omacHocTU. CpencTBa 3alUuTh
uH(pOpMaLK B KOMIIBIOTEPAX, KOMIBIOTEPHBIX CETSAX W aBTOMATU3UPOBAHHBIX
uH(hOpMAITMOHHBIX cucTeMax. I[IpaBoBoe oOecrieueHue HHPOPMATMOHHOM
0€30MacHOCTH.

[IpenoTBpamieHue  HECAHKIIMOHMPOBAHHOTO  JOCTyMa K  JIMYHOM
KOH(HICHINATbHONM  MHpOpMalMM,  XpaHALIEHCSs  HAa  MEPCOHAIbHOM
KOMITBIOTEpE, MOOWIBHBIX  YCTpoWcTBaxX. BpemoHocHOe  mporpammHOe
obecriedyeHUEe M CIOCOOBI OOpHOBI C HHUM. AHTHBHUPYCHBIC MPOTPAMMBI.
Opranuzamnusi JUYHOrO apxuBa wuHpoOpMmanuu. PesepBHOE KOMUPOBAHHUE.
[TaponbHas 3ammra apxusa.

[MudpoBanue manaplx. CHUMMETPUYHBIE W HECUMMETPHYHBIE MUQPHI.
[udper npoctoit 3amensl. I[ludp ILlesapsa. [ludp Buxkenepa. Anroputm
mdpoBanus RSA.

TeopeTnueckne 0CHOBbI HHPOPMATHKHU

Nudopmanusa, mnanasie u 3HaHus. WMHPoOpManMoHHBIE TMPOIECCHl B
IpUpOe, TEXHUKE U OOIIECTBE.

HenpepbiBHBIE M TUCKpETHBIE BEJIWYMHBI M cUrHaibl. HeoOxoaumocTh
JUCKpeTH3aluu MH(popMaIu, MpeaHa3HAYCHHOW JUIsl XpaHEHUs, Mepenadd U
00paboTKH B ITU(GPOBBIX CUCTEMAX.

JIBonuHoe KoaupoBaHHWE. PaBHOMEpHbBIE M HEPAaBHOMEPHBIE KOJBIL.
JlekoupoBaHue COOOIIEHUM, 3aTTMCAaHHBIX C IOMOIIBI0 HEPABHOMEPHBIX KOOB.
Ycenosue @ano. [locTtpoeHne 0AHO3HAYHO NEKOAMPYEMBIX KOAOB C ITOMOIIBIO
nepeBa. Equauier namMepenus konndectBa nHGopManuu. AngaBUTHBIN TOAXO0
K OIIEHKE KOJM4YecTBa MH(GOPMAIIIH.



Cuctembl cuucnenus. Pa3BépHyTas 3amuch LENbIX U JPOOHBIX YHCEN B
NO3UIMOHHON cucteMe cuucieHus. CBOICTBA MO3UIIMOHHOM 3alUCU YHUCIA:
KOJIMYECTBO LM(p B 3alKMCH, NPHU3HAK JETUMOCTH YHCJIa HAa OCHOBaHHE
CUCTEMBI CUMCIICHUS. AJITOPUTM MEPEBOJA LIEJIOr0 YHCIa U3 P-UUHON CUCTEMBI
CUHCJICHUS B JECATHUUHYIO. AJNTOPUTM IepeBoja KOHEYHOW P-uuHoil npobu B
NECATUYHYI0. AJTOPUTM IEpeBOja LIEJIOro 4uciaa U3 JECATUYHOU CUCTEMBI
curciieHus B P-uunyro. IlepeBon KOHEUHOW AeCATUYHOW ApoOu B P-muHylo.
JIBOoM4Has, BOCBMEpUYHAs M LIECTHAAUATEPUYHAs CUCTEMBI CUHCIEHUS, CBS3b
MEeX1y HUMH. Apudmernyeckue omnepauud B IO3WLUOHHBIX CHCTEMax
cuuclieHus. TpouyHas ypaBHOBEIICHHAs CHCTeMa CcuucieHus. J[BouyHo-
JECATUYHAS CUCTEMA CUUCIICHUS.

KomupoBanune tekctoB. KomupoBka ASCII. OmHobGaiiTHBIE KOAMPOBKH.
Crangapr UNICODE. Komuposka UTF-8. Omnpenenenue mHGOPMAIIMOHHOTO
00BEMa TEKCTOBLIX COOOIICHUIA.

KogupoBanne wu3o0paxenui. OrneHka uWHDOPMAUMOHHOTO 00BbEMa
rpadUyecKuX JaHHBIX MPU 3aJaHHBIX Pa3pelieHUH W TIyOMHEe KOAUPOBAHUS
nBeta. L{BeroBeie Monenu. BekropHoe xonuposanue. dopmartsl rpaduueckux
¢aiinos. TpéxmepHas rpadpuka. OpakranbHas rpaduka.

Konuposanune 3Byka. OneHka WHOOPMAIMOHHOTO OO0OBEMA 3BYKOBBIX
JAHHBIX [IPU 33JaHHBIX YaCTOTE AUCKPETU3ALNHU U PA3psIAHOCTA KOJUPOBAHUS.

Anrebpa noruku. [loHsTHe BbICKa3bIBaHMs. Bbicka3piBaTenbHbIE (OPMBI
(npenukatbl). KBaHTOpHI Cy111€CTBOBAHMS U BCEOOITHOCTH.

Jlornyeckue onepanuu. TabauLbl UCTUHHOCTH. JIOrMYECKUE BBIPAKEHHUS.
Jlornyeckue ToxnaecTBa. /[0ka3areabCTBO JOTMYECKUX TOXKIECTB € MOMOILBIO
TaOIUI UICTUHHOCTH. Jlornueckue onepanuy 1 onepanny HaJ MHO)KECTBAMHU.

3aKoHbI anredpbl JIOTMKU. DKBUBAJICHTHBIE MPEOOpPa30oBaHUs JIOTMUECKUX
BbIpaXeHUU. Jlornueckue ypaBHEHHsI U1 CUCTEMBI YPABHEHH.

Jlormueckue  (QyHKUMU.  3aBUCUMOCTb  KOJHMYECTBA  BO3MOKHBIX
JOrMYecKUX (YHKIOUH OT KojJudecTBa aprymeHtoB. lloigHble cuUCTEMBbI
JIOTUYECKUX PYHKIHUH.

Kanonnueckne ¢opmbl  jormueckux  BblpakeHuil. CoBeplIeHHbIE
JIU3BIOHKTUBHBIE W KOHBIOHKTHBHBIE HOpPMalbHbIE (DOPMBI, AJITOPUTMBI HUX
IOCTPOEHUS MO Ta0JINLE UCTUHHOCTH.

Jlornyeckue »JeMEHTHI B cocTaBe Kommbiorepa. Tpurrep. Cymmartop.
MHoropaspsaaeiii cymmaTop. IlocTpoeHne cxem Ha JOTMYECKUX JJIEMEHTAX 110
3aIaHHOMY JIOTHYECKOMY BBIPAKEHHIO. 3aIUCh JOTMYECKOTO BBIPAKEHHUS I10
JIOTUYECKOH CXEME.



[IpencraBienre UEIbIX YUCEN B HNaMATH KOMIIbIOTEepa. OrpaHUYEeHHOCTh
Jana3oHa 4YKCel NpU OrPaHUYEHUU KOJIMYecTBa pa3psanoB. llepenonHenue
pa3psiiHOM  ceTKU. be33HakoBble W 3HAKOBBIC JIaHHBIC. 3HAKOBBIA OWT.
JIBOMYHBIN JOTIOJTHUTEIBHBIN KOJI OTPUIIATEIbHBIX YHCET.

[ToGuToBBIE NOrMYECKHUE omepanuu. Jloruyeckuit, apudMeTHIeCKU u
nukiIndeckud  capurd. IlludpoBanue ¢ MNOMOIIBI MOOUTOBON oOmepanuu
«uckmoyaroniee MJIN».

[IpencraBienre BEMIECTBEHHBIX YMCEN B MAMITH KOMIIbIOTEpa. 3HAYaIlas
4acTh M MOPSAAOK uHcia. Jluana3oH 3HAYEHUH BEUIECTBEHHBIX YHCEL.
[IpobGemMbl XpaHEHUs BEIIECTBEHHBIX YKCEN, CBSI3aHHBIE C OrpPaHUYCHUEM
KOJIMYECTBA Pa3psAoB. BBINOMHEHNE omepanuii ¢ BEUIECTBEHHBIMU YHUCIAMU,
HAKOIJICHUE OITUOOK MPU BHIYUCIICHHSIX.

AJITOPUTMBI U IPOTPAMMHUPOBAHHE

Ornpenenenre BO3MOKHBIX pPe3yJIbTaTOB pabOThI MPOCTEUIINX aITOPUTMOB
yIpaBiIEHUsS] UCIOJHUTEISIMUA U BBIYMCIUTEIbHBIX alropuTMoB. OmpeneneHue
UCXOJHBIX JIaHHBIX, MPH KOTOPHIX QJITOPUTM MOXKET JaTh TpPeOyeMBbIii
pe3yJbTar.

DTanbl pelieHus 3ajad Ha KOoMIbloTepe. HCTpyMEHTAIbHBIE CPEICTBA:
TPAHCIATOP, OTIAMUUK, npodrinpoBmUK. KoMmmwisius u uHTEpHpeTanus
nporpaMm. BupTyaiibHble MallIMHBI.

WNurerpupoBannas cpena pa3paboTku. Meroabl OTIAAKHM TPOrPaMM.
Hcnons3oBanue TpaccupoBOYHBIX Ta0nui. OtiagouHbii BbIBOJ. IlomaroBoe
BBIITOJTHEHUE ITPOTrpaMMbl. Toukn octaHoBa. [IpocMOTp 3HaYEHUI IEPEMEHHBIX.

Azpik mporpammupoBanust (Python, Java, C++, C#). Tumbl maHHBIX:
LEJIOUYHCIICHHBIE, BEIICCTBEHHbIC, CHUMBOJIbHBIC, JIOTMYECKUE. BeTBneHus.
Cnoxnsie ycmoBusi. Ilukael ¢ ycrmoBueM. [{Ukiabl 10O  MEpEeMEHHOM.
B3auMo3zaMeHsieMOCTh  pa3IMYHBIX BUJAOB LHKIOB. VHBapWaHT UHKIA.
CocraBiieHHE IUKIA C UCIOJIb30BAaHUEM 3apaHEe ONPEe/IeIEHHOIO0 MHBApUAHTA
LUKIIA.

JlokymeHTHUpOoBaHue  mporpamM.  Mcrnonb3oBaHME  KOMMEHTAPHUEB.
[ToaroroBka onucanusi IporpaMMbl U MHCTPYKIIMH J1JIs TOJIB30BaTENS.

AnropuTMBl  00paOOTKM  HATypalbHBIX  4YWCEJ, 3alUCaHHBIX B
MO3UIIMOHHBIX CHCTEMaX CUMCIICHHUS: Pa30MEHUE 3alUCU YUCia Ha OTICIbHbIC
nudpel, HaXOXIEHHWE CYMMBl M Tpou3BeAcHUs 1Udp, HAXOXKICHUE
MaKCUMaJIbHOW (MUHUMAILHOM) ITU(pHI.

Haxoxaenue Bcex MpPOCThIX YMCENl B  3aJaHHOM  JIhara3oHe.
[IpeacraBnenne uucna B BuAe HabOpa MPOCTHIX COMHOXKHUTENEH. AJNTOPUTM
OBICTPOTO BO3BEJICHUS B CTCIICHD.



OOpaboTka naHHBIX, XpaHAumxcs B (ainax. TekcTOoBblE U JIBOMYHBIC
¢aiinbl. DaitnoBble nepeMeHHble ((aitnoBble ykazarenu). Urenue u3 Qaitna.
3anuck B ¢aii.

Pa3Ouenue 3amaum Ha mnonzagaud. llogmporpammsel (mpouenypsl u
dbyukiuu). Pekypcus. PekypcuBHbie 00BeKkTHI ((Pppakrtansi). PexypcuBHbIC
npouenypsl U GpyHkuuu. Mcnonb3zoBaHue cTeka Jjisl OpraHu3aluy PEKYPCUBHBIX
BBI30BOB.

Hcnonp3oBaHne cTaHAapTHOM OMOIMOTEKH $3bIKa MPOrPaMMUPOBAHMSL.
[Tonkntouenue OWMONMOTEK MOANPOrpaMM  CTOPOHHUX  I[POU3BOJIUTEIIEH.
MonynbpHBIN IPUHIUII IOCTPOEHUS IPOTPAMM.

Yucnennsie wmeToAbl. To4yHOE U NPUOIMKEHHOE pEIICHUS 3aJlayu.
UuclieHHBIE METOJBI PEIICHHUs ypaBHEHWH: MeEToJ mepedopa, METo[
NOJIOBUHHOTO  JieneHus. [lpubnmxéHHoe  BBIYMCIIEHHWE JUIMH — KPHBBIX.
Boruncnienne muomnaaei ¢uryp ¢ HOMOUIBIO YHUCIEHHBIX METOJIOB (METOA
OpsIMOYTOJIbHUKOB, MeToJ Tpaneuuii). Ilouck Makcumyma (MHUHUMYMa)
(GYHKIIMHM OAHON EPEMEHHOM METOI0M MOJIOBUHHOTO JETICHHUS.

OOpaboTka CHMBOJBHBIX JaHHBIX. BcTpoeHHble (QYHKIMM  sI3bIKa
IPOrpaMMHUPOBAHMS  UIsi  OOpaOOTKM CHUMBOJIBHBIX CTPOK. AJITOPUTMBI
00pabOTKM CHUMBOJIBHBIX CTPOK: MOJACYET KOJIMYECTBA MOSIBICHUI CHMBOJA B
CTpOKe, pa30MeHHe CTPOKM Ha CJIOBa IO MPOOENbHBIM CHMBOJAM, MOHUCK
HOJICTPOKH BHYTPH JTaHHOW CTPOKH, 3aME€Ha HalJAECHHOHN MOACTPOKH Ha JIPYTYIO
cTpoky. ['eHepanusi Bcex CJIOB B HEKOTOPOM alipaBUTE, YJIOBIETBOPSAIOIIMX
3aJJaHHbIM orpaHudyeHusiM. [IpeoOpazoBaHue uyucia B CUMBOJIBHYIO CTPOKY U
o0OpatHo.

MaccuBel UM TOCIIEOBATEIBLHOCTH 4YHCeNl. BprunciaeHne 0000IMIEHHBIX
XapaKTEPUCTUK JJIEMEHTOB MAacCHMBa WJIM YHUCJIOBOW MOCJIEI0BATEIbHOCTH
(CyMMBI, TPOU3BEACHHS, CpPEIHEro apu(MEeTHYEeCKOro, MHHHMAJIBHOIO U
MaKCHUMaJIBHOI'O 3JEMEHTOB, KOJMYECTBA JJIEMEHTOB, YJIOBIETBOPSIOLIUX
3aJJaHHOMY YCJIOBHIO). JINHEMHBII MOUCK 3aJaHHOTO 3HAUYEHUS] B MaCCHBE.

CopTtupoBka oOJIHOMEpPHOro wmaccuBa. IIpocTbie MeETOAbl COPTUPOBKHU
(MeTon my3bIpbKa, METOJ BbIOOpA, COPTHUPOBKA BcTaBKkamu). CopTHpOBKA
cnustHueM. beicTpast coptupoBka maccuBa (anroputm QuickSort). JIBonuHbIi
IIOUCK B OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymMepHbIe MacCUBbI (MaTpHllbl). AJTOPUTMBI O0OpaObOTKH JBYMEPHBIX
MAacCUBOB: 3allOJJHEHHWE JABYMEPHOIO YHCIOBOI'O MAacCHMBa M0 3aJaHHBIM
IpaBuiiaM, MOUCK AJIEMEHTA B JBYMEPHOM MAacCCHBE, BBIYMCIEHHE MaKCUMyMa
(MMHMMYyMa) U CyMMBI DJIEMEHTOB JIBYMEPHOI'O MacCUBa, IEPECTAaHOBKA CTPOK U
CTOJIOIIOB IBYMEPHOI'O MacCHBa.



HNudopmManuoHHbIE TEXHOJOTHH

TexkctoBwiil nponeccop. PenaktupoBanne u popmarupoBanue. [IpoBepka
opdorpadun u rpammaruku. CpeacTBa MOUCKA U aBTO3aMEHBI B TEKCTOBOM
npoueccope. HMcnonb3zoBanue cTwieil. CTpyKTypUpPOBaHHBIE TEKCTOBBIE
nokymeHTbl. CHOCkM, oryaBiieHue. KosuiekTuBHas paboTra ¢ JOKyMEHTamu.
NHCTpyMEHTBl pElEH3UPOBaHUsA B TEKCTOBBIX Iporeccopax. OOiayHbie
cepBucsl. JlenoBas nepenucka. Pedepar. [IpaBuna uutupoBaHusi HCTOYHUKOB U
opopmnenust obubauorpaduyeckux cchiiok. OpopMieHue CIHUCKa JIUTEPATyPHI.
3HAaKOMCTBO C KOMIBIOTEPHOW BEPCTKOM TeKcTa. TeXxHHUUecKrne cpeAcTBa BBOJA
TekcTa. Crenuaiu3upoBaHHBIE CPEACTBA PEIAKTUPOBAHUS MaTEMaTUUYECKUX
TEKCTOB.

Ananu3 gaHHbIX. OCHOBHBIE 33J]a4M aHaJW3a JIaHHBIX: IPOTHO3UPOBAHUE,
Kjaccudukanus, KiacTepusalus, aHanu3 OTKIoHeHuil. [lociemoBaTenbHOCTD
pelieHus 3a/lad aHaJIn3a JIaHHBIX: cOOp MEePBUYHBIX JAHHBIX, OUUCTKA U OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WIM TMOCTPOCHUE MOJCNIH, MPeoOpa3oBaHUE
JIAHHBIX, BU3yaJu3alds JaHHBbIX, HUHTEpOpPETAauns pe3ynbTaroB. [IporpamMmMHbie
CpelICcTBa U HWHTEPHET-CEPBUCH i OOpaOOTKM M TMPEACTABICHUS JIaHHBIX.
Bonbine nanneie. MamumnHoe ooyueHnue. HTeUIeKTyalIbHBIN aHAIU3 JaHHBIX.

AHaJIU3 JaHHBIX C TIOMOIIBIO 3JIEKTPOHHBIX TaOIuUIl. BhIuncienne cyMmal,
cpeaHero  apu(pMETHYecKoro, HauOOIbINEro (HaMMEHBIIEr0) 3HAYCHHUS
nuana3zoHa. Beruucnenue kosdduimieHTa KOppensiiuuy JIBYX pPSAOB JaHHBIX.
[TocTpoenue cronOuaThiX, JUHEHYATHIX U KPYroBbiX auarpamm. [loctpoenue
rpapukoB  ¢ynkuuid. [logbop  nauHUM  TpeHAa,  pelIeHHe  3ajad
MIPOTHO3UPOBAHUS.

UuclieHHOE pellieHne YpaBHEHHM € TIOMOIBI0 MoAOOpa mMmapamerpa.
OntuMu3zanusi Kak MOUCK HAWIYYIIErO pEeIIeHUS B 3aJaHHBIX YCIOBHSX.
HeneBass ¢yukuusa, orpanudeHusi. JlokanpHble W TJIOOATBHBIH MUHHUMYMBI
neeBo QpyHkiuu. PerieHue 3agad ONTUMHU3AINMK C TTOMOIIBIO 3JIEKTPOHHBIX
TaOJINII.

11 KIIACC

Teopernueckne 0CHOBbI HH(POPMATHKH

Teopernyeckue MOAXOAbI K OIIEHKE KOJMYeCcTBa WHGOpMAIMH. 3aKOH
agnutuBHoCcTU MH(popmanuu. Gopmyna Xaptiu. Muadopmaiius 1 BeposSTHOCTb.
®opmyina llleHHOHA.

Anroputmbl ckatusi gaHHBIX. AnroputM RLE. Anroputm Xaddmana.
Anroputm LZW. ANTopUTMBI CKaTHsl AAHHBIX C TMOTEPSAMH. YMEHBIICHHUE



rIyOuHBl KoaupoBaHUs 1BeTa. OCHOBHbIE uaen airoputMmoB cxatusi JPEG,
MP3.

CkopocTh mepenayu JaHHBIX. 3aBUCUMOCTb BPEMEHHM IIepefadyv OT
UH(POPMAITMOHHOTO 00BbEMA JaHHBIX M XapaKTEPUCTUK KaHaia cBsi3u. [IpuunHel
BO3HUKHOBEHUSl OIMMOOK TpW mepenadye JaHHbIX. Kojwl, mMo3Bojstomue
oOHapy>XMBaTh W UCIPABIATH OUIMOKM, BOZHHUKAIOIIKE NP Mepeadye JTaHHbIX.
Paccrosnne Xsmmunra. KonaumpoBanue ¢ mnoBropeHreM OutToB. Kombl
X3MMHHTA.

Cucrembl. KoMnoHeHTbl cUCTeMBl U MX B3auMmojencTBue. CHUCTEMHBIM
addekrt. YnpapneHue kak nHGpopMamoHHsli nporecc. OOpaTHast CBSI3b.

Mopenu u moaenuposanue. Llens MmogenupoBanus. COOTBETCTBHE MOJETN
MOJEIUPYEMOMY  OOBEKTYy  WJIM  MpOLECCY, UeId  MOJEIUPOBAHMSL.
dopmManuzanys NpUKIaaHbIX 3a/1a4.

[IpencraBienne pe3yiabTaTOB MOJEIUPOBAHUS B BHUAE, YAOOHOM s
BOCHPHATHS 4YesloBeKOM. ['paduueckoe mnpencTaBieHUE MaHHBIX (CXEMBI,
TaOIUIIBl, TPAQUKN).

I'padpri. OcnoBubie moHsTHSA. Buasl rpagoB. Onucanue rpadoB ¢
IIOMOIIBIO MAaTPULl CMEXHOCTH, BECOBBIX MATpHUIL, CIUCKOB CMEXHOCTH.
Pemenne anropuTMHuYeckMxX —3ajad, CBSI3aHHBIX C aHaJIU30M TIpados
(MOCTpOeHHE ONTUMAIBHOIO MyTH MEXIY BEepUIMHAMU rpada, OIpereieHue
KOJIMYECTBA PA3JIUYHBIX MYTeH MEXIy BEpPIIMHAMH OPHUEHTUPOBAHHOIO
alUKJIM4ecKoro rpada).

HepeBbst. bunapaoe nepeBo. lepeBbsi nmoucka. CriocoObl 00xo/1a aepeBa.
[IpeacraBnenne apudmMeTHYECKUX BBIpAKEHUU B BUE jaepeBa. J[uckperHbie
UTPHI JIBYX UTPOKOB C mojHoi umHpopmanumei. [loctpoenune nepesa mepedbopa
BapUAHTOB, OMKMCAHUE CTPATETUU UIPbI B TAOIUYHOUN (hopme. BeUrphIlHbIE U
IPOUTPBILIHBIE MTO3ULMH. BRIUTPBIIIHBIE CTPATETHH.

CpencrtBa UCKyCCTBEHHOIO MHTEIUIEKTa. CepBHCHl MAIIMHHOTO MEPEBOAA
U pacro3HaBaHusl ycTHOW peun. KornutuBHbIE cepBuUCHl. WaeHTudukanus u
NOUCK M300pakeHui, pacrno3HaBaHue suil. CamMo00yyarolmuecs CHUCTEMBI.
HckyCcCTBEHHBIM MHTEIUIEKT B KOMIIBIOTEPHBIX Urpax. Mcrnoap30BaHne METONOB
UCKYCCTBEHHOIO HMHTEJUIEKTa B oOOywarommx cucreMax. lcnons3oBaHue
METOJIOB HMCKYCCTBEHHOTO HWHTEJIEKTa B poOOoTOTeXHUKe. MHTepHeT Bemieil.
[lepcniekTBBl ~ Pa3BUTHUA  KOMIBIOTEPHBIX  HMHTEIJIEKTYalbHBIX  CHCTEM.
Heiiponnsle cern.

AJITOPUTMBI U IPOrPAMMHPOBaHUE

QopManuzanus NOHATUS  anroputMa. MamumHa  TeropuHra  Kak
YHUBEpcallbHas MoJielib BbruuciaeHuil. Tesuc Yépua—Twropunra.



OneHka CI0KHOCTU BblUMCIeHU. Bpems paOoTsl 1 00bEM HCTIONb3yEeMOM
naMsATh, HUX 3aBUCUMOCTb OT pa3Mepa MCXOAHBIX JaHHbIX. OleHka
ACHMITOTHYECKON CII0KHOCTH aJTOPUTMOB. AJTOPUTMBI MOJMHOMHAIBHOU
cnoxHoctd. IlepeGopubie anroputmbl. [Ipumepbl pa3nUUYHBIX aITOPUTMOB
peLIeHUs OJTHOM 3a]a4M, KOTOPbIE UMEIOT PA3JINYHYI0 CIIOKHOCTb.

[Touck mpocThIX YMCeNl B 33JaHHOM JAHana3oHe C MOMOIIBIO aJIrOpUTMa
«peueTo DpaTtocPheHay.

MHoropa3psiaHble 1Ieible YUCIa, 3a7a4d JUIMHHON apu(pMETHKY.

CrnoBapu (accolMaTUBHBIE MAacCHUBBI, OTOOpakeHHs). XdAUI-TAOIHILIBI.
[TocTpoenue andaBUTHO-4aCTOTHOTO CJIOBAps AJIA 3aIaHHOTO TEKCTA.

Creku. AHanu3 npaBUIBHOCTH CKOOOYHOIO BbIpaKeHUs. BbrunciieHue
apu(pMETUIECKOTO BBIPAKEHHUSI, 3aITUCAHHOTO B TOCTPUKCHOMN (hopme.

Ouepenu. Mcnosnp30BaHue oUepean Il BpEMEHHOTO XPAaHEHUs JaHHBIX.

Anroputmbl Ha rpadax. IlocTpoeHre MUHUMaNIbHOTO OCTOBHOTO JepeBa
B3BEIIEHHOTO CBA3HOIO HEOPHEHTHPOBAHHOTO rpada. KomuyecTBo pa3nuyuHbIX
nyTed MEXIy BepIIMHAaMHU OpPUEHTHPOBAHHOIO AIUKIMYECKOro rpada.
Aunroput™ JleMKCTpHl.

JepeBbs. Peanmmzaumss nepeBa C TIMOMOIIBIO CCBUIOYHBIX CTPYKTYD.
JIBonunbie (OuHapHble) pAepeBbsi. llocTpoeHuwe gepeBa njisi  3aJaHHOTO
apuMeTHuyecKoro BhIpaXeHUA. PeKkypcuBHBIE aJrOpuTMbl 00X0Ja JAepeBa.
Hcnonp3oBaHue cTeka u ouepeau Juist 00Xoaa JepeBa.

JluHamMuyeckoe MporpaMMUpOBaHME KaK METOJA pelIeHUs 3a7ad C
COXpPaHEHUEM MPOMEKYTOUHBIX PE3YJbTATOB. 3aJ1a4M, PEIIaeMble C TTOMOLIBIO
JMHAMHYECKOTO TPOTrPaMMMPOBAHMS: BBIYUCICHHE PEKYPCUBHBIX (DYHKIHUH,
NOJICYET KOJIMYECTBA BAPUAHTOB, 33/1a4¥ ONTHMU3ALNH.

[Tonsitue 06 0OOBEKTHO-OPUEHTUPOBAHHOM MPOTpaMMUPOBAaHUU. OOBEKTHI
u kinaccel. CBOHCTBA M MeTOABl O0BEKTOB. OOBEKTHO-OPHUEHTHPOBAHHBIM
aHanu3. Pa3zpaboTka mnporpamMm Ha OCHOBE OOBEKTHO-OPHUEHTHPOBAHHOIO
nojaxoza. MHKancynsiuus, HacieIoBaHue, MOJIUMOphU3M.

Cpensl ObicTpoil pa3zpabotku mporpamm. I[IpoexTupoBanue unrepdeiica
nosib3oBaTend. Vcnonap30BaHME TOTOBBIX —YINPABISEMBIX 3JEMEHTOB  JUIS
OCTPOCHMS nHTEepdeiica.

O630p  s3pikOB  mporpamMupoBanus. Ilonstue o  mapagurmax
IPOrpaMMHUPOBAHMUSL.

HNHpopmanuoHHbIe TEXHOJOTHH

Otanbl KOMIBIOTEPHO-MATEMaTUYECKOT0 MOJEIUPOBAHUSA: ITOCTAaHOBKA
3aJauM, pa3paboTKa MOJENH, TECTUPOBAHHWE MOJENH, KOMIIbIOTEPHBIN
AKCIIEPUMEHT, aHAIN3 PE3YJIHbTATOB MOAECIUPOBAHUS.



Juckpernzanuss mpu MaTeMaTHYeCKOM MOJEIUPOBAHUU HEMPEPHIBHBIX
npoueccoB. MoaenupoBaHue ABWKEHUS. MojenupoBanre OHOTOTHYECKUX
cucreM. MaremMarndyeckue MOJAEIA B JKOHOMMKE. BpramciurenbHble
DKCIIEPUMEHTHI C MOJEIIAMM.

O0paboTKa pe3ynbTaToB IKCIEpUMEHTa. MeTo/l HAaMMEHBIIIUX KBAJIPaTOB.
OueHka 4YHUCIOBBIX MapaMeTPOB MOJECTUPYEMBIX OOBEKTOB M IPOIECCOB.
BoccranoBnenue 3aBUCUMOCTEN IO pe3yJIbTaTaM dKCIIEPUMEHTA.

BepostHoctapie moaenu. Meroaet  Monte-Kapino.  MMurannonHoe
MojaenupoBaHue. CUCTEMbI MACCOBOTO OOCITYKUBAHMUS.

Tabnuunble (pensiquoHHbIE) 0a3bl AaHHBIX. Tabnuua — mpeacTaBiieHUE
cBeJleHni 00 oqHOTUIHBIX 00bekTax. Ilome, 3amucek. Korou Tabnumel. PadoTa ¢
roTOBOM 0a30i JMaHHBIX. 3amofiHeHWe Oasbl JaHHBIX. [louck, cOpTHpOBKa U
buabTpanys JaHHBIX. 3aPOChl HA BEIOOPKY AaHHBIX. 3apPOCHI C TapaMETPaAMHU.
BrruucisieMsie 1oss B 3amrpocax.

Muorotabnuunbie 0a3bl JaHHBIX. TUIBI CBSI3eM Mexay TaOIUIlaMu.
Buemnnii kimtou. IlenmocTHOCTh 0a3bl JaHHBIX. 3alpochl K MHOTOTAOIUYHBIM
0a3aM JTaHHBIX.

WNurepHer-nipunioxeHus. IloHATHE O CEpBEPHONM U KIMEHTCKOW YacCTsX
calrta. TexHOIOruMs «KIHEHT — CepBep», €€ JOCTOMHCTBA W HEIOCTATKH.
OcnoBwl si3pika HTML u kackamsaeix tabmury ctuneit (CSS). Crenapum Ha
si3bike JavaScript. @opmbl Ha BeO-CTpaHHUIIE.

Pa3mernienue BeO-caiiToB. Yciayra XocTUHTa. 3arpy3ka ¢aiaoB Ha CaiT.

BBon n300paxeHuii ¢ HCIOIB30BAHUEM PA3IHYHBIX HU(POBBIX YCTPOUCTB
(mdpoBeIX (poToanmapaToB U MUKPOCKOTIOB, BUJIEOKaMEp, CKAHEPOB U JAPYTHUX
ycTpoiictB).  I'paduueckmit  pemakrtop.  Paspemenue.  Kaapuposanwue.
Hcnpasnenne nepcrnektuBbl. ['ucrorpamma. Koppekius ypoBHEWH, KOppeKUus
neera. (OOecuBeynMBaHME [BETHBIX H300pakeHuil. Peryms. Pabora ¢
obnactsmMu. OUIBTPHI.

Mpuorocnoiinbie n3o0paxenus. TexcroBeie ciou. Macka cnosi. Kanansl.
Coxpanenue BblfielieHHON oOnactu. I[loarotoBka wiurocTpanuii uisi BeO-
calToB. AHUMUPOBAHHBIE U300PAKEHHUS.

Bekropnas rpaduka. IlpumutuBbel. M3meHeHue mopsaka dIEMEHTOB.
BripaBHuBanue, pacupenenenue. I'pynnuposka. Kpusbeie. @opmaThl BEKTOPHBIX
PHUCYHKOB. Hcnonb3oBanue KOHTYpPOB. Bexropuszauus pacTpOBBIX
U300paKEHUN.

[IpyHUMNBI TOCTPOCHUS U PENAKTUPOBAHUS TPEXMEPHBIX MOJECIEH.
Cerounbie moxenu. Marepuanbl. MoJaenupoBaHWE€ HCTOYHUKOB OCBEILICHUS.



Kamepsl. AnautuBabie TexHonoruu (3D-npuntepsi). [lonsitue o BUpTyanbHON
peaNbHOCTH U JOTOJIHEHHON peagbHOCTH.



INTAHUPYEMBIE PE3VJIBTATbI OCBOEHHUA IIPOITPAMMEBI 11O
MHO®OPMATUKE (YIJIYBJIEHHBIN YPOBEHL) HA  VPOBHE
CPEAHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJbTaThl OTPaXalOT TOTOBHOCTH M  CIOCOOHOCTH
oOy4Jaronuxcsi pyKoBOACTBOBAThCS C(HOPMUPOBAHHONM BHYTPEHHEH IMO3HMIIMEH
JUYHOCTH, CUCTEMOW IIEHHOCTHBIX OPHUEHTAlUi, MO3UTHUBHBIX BHYTPEHHUX
yOeXIeHNH, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSM POCCHICKOTO
o011ecTBa, paclIupeHre KM3HEHHOTO OMbITA U OMbITA ACSTEIBHOCTHU B MpoOIlecce
peanu3aiuu  CpeAcTBaMU y4eOHOro TMpeaMeTa OCHOBHBIX — HalpaBJICHUH
BOCIIUTATEIIbHOU ESITEILHOCTH.

B pesynpraTte um3ydeHus mHOOpPMATHKA Ha YPOBHE CpPETHEro O0OIIero
obpazoBaHus y oOyuawmierocs OyayT  chOpMHUPOBaHBI  CIICAYIOIIHE
JIUYHOCTHBIC PE3yJIbTAThI:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HaHME CBOMX KOHCTUTYIIMOHHBIX MPaB U OOSI3aHHOCTEH, YBa)KCHUE
3aKOHa M TPABOMOpPSAKA,  COOJIIOJEHHE  OCHOBOMOJATaloUIMX  HOPM
MH()OPMAIIMOHHOTO TTpaBa U UHPOPMAITMOHHOMN 0€30MTaCHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HJICOJOTUM DKCTPEMU3MA, HAIMOHAIN3MA,
KCeHO()OoOMH, IUCKPUMHUHALIUUA TIO COLMAIBHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HAallMOHAJIbHBIM NPHU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:

IEHHOCTHOE OTHOIICHUE K HCTOPUYECKOMY HACIEIUI0, JIOCTUKECHUSIM
Poccun B Hayke, MCKYCCTBE, TEXHOJIOTUSIX, [IOHHMMaHUE 3HAYECHUS
UH(OPMATUKU KaK HAYKU B dKU3HU COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUICCKOTO TTOBEIACHMUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIMIO0 U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B
cetu MHTepHeT;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAs OSCTETHKY HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA;

CIOCOOHOCTh BOCIIPUHUMAThH Pa3IMYHbIE BHUJbl MUCKYCCTBA, B TOM YHUCJE
OCHOBAHHOTO Ha HCIIOIH30BaHUN WH()DOPMAITMOHHBIX TEXHOJIOTHI;

5) pu3MUeCcCKOro BOCIIUTAHMSA:



c(OpMHUPOBAHHOCTh  3I0POBOrO M  Oe3omacHoro oOpa3a  KU3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO, B TOM YHCJE 3a CUET
coOmro1eHus TpeOOBaHMI Oe3omacHoOU AKCILTyaTaluH CpEICTB
UH(OPMAITMOHHBIX 1 KOMMYHHKAITMOHHBIX TEXHOJIOTH;

6) Tpy10BOT0 BOCIIMTAHMS:

FOTOBHOCTh K AKTUBHOM JEITEIBHOCTH TEXHOJOTMYECKOW M COLIMAJIbHOM
HaIPaBJICHHOCTH, CIIOCOOHOCTD WHUIIMUPOBATH, MJIAaHUPOBATH u
CaMOCTOSITEIILHO BBINOIHATh TAKYIO J€ATEIbHOCTD;

uHTEpEC K cdepam npodecCHOHANbHONW IESTENbHOCTH, CBA3AHHBIM C
nH(pOPMATUKOHN, MPOrpaMMUPOBAHUEM W MH(OPMAIIMOHHBIMU TEXHOJIOTHSIMH,
OCHOBAaHHBIMU Ha JOCTHKEHUAX HAYKH MHPOPMATUKH U HAYYHO-TEXHUYECKOIO
mporpecca, yMeHUE COBepIaTh OCO3HAHHBIA BBIOOp Oyaymied mpodeccun u
peann30BbIBaTh COOCTBEHHBIC KU3HEHHbIE TUIAHBL;

TOTOBHOCTh M CIOCOOHOCTHh K OOpa3oBaHMI0O U CcaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCE KU3HU,

7) 3K0JIOru4eCKOro BOCIIMTAHMS S

OCO3HaHME rI00aJIbHOTO XapaKTepa HKOJIOTHUYECKUX MPOOJIeM U MyTel ux
pelieHus, B TOM 4YHCIe C YYETOM BO3MOXKHOCTEH HMHGOPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAyKH, JOCTIKEHHUSM HAy4YHO-TEXHHUUYECKOTO Mporpecca u
OOIIIECTBEHHON MPAKTUKH, 3a CYET MOHUMAaHUSA POJIU HUHPOPMAIMOHHBIX
pecypcoB, MH(DOPMAITMOHHBIX MPOIECCOB U MHPOPMAIMOHHBIX TEXHOJIOTHIA B
ycioBusX 1UppoBoil TpaHchopmanuu MHOTUX cdep >KU3HU COBPEMEHHOTO
0OIIIECTBA;

OCO3HAHME IIEHHOCTU HAy4YHOU AESATEIbHOCTH, TOTOBHOCTh OCYILECTBIISThH
MPOEKTHYIO U UCCIIEI0BATENbCKYIO NESITENbHOCTh MHINBUAYAIBHO U B TPYIIIIE.

B nporecce nocTuxkeHuss IMYHOCTHBIX PE3YJIHTATOB OCBOEHUS IIPOTPaAMMBI
no HUHPOpPMATUKE Yy OOYUYAIOIIMXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIN
WHTEJUIEKT, Mpeanoiararonui chopMupoBaHHOCTb:

CaMOpPEryJIMPOBaHHUsI, BKIIOUYAIOIIETO0 CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMIOBEJEHUE, CIIOCOOHOCTh aJanTUPOBAThCS K
SMOIMOHAJILHBIM HM3MEHEHUSM U TMPOSBISITH THOKOCTb, OBITb OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIIOYAIOIIEH CTPEMIIEHUE K JOCTHXKEHUIO LIEeNn
U yCIeXy, ONTUMU3M, THUITUATUBHOCTh, YMEHHE JIEWCTBOBATh, UCXO/IS U3 CBOUX
BO3MO>KHOCTEH;



SMMATUH, BKJIIOYAKOLIEH CHOCOOHOCTh IOHHMMATh 3MOILMOHAIBHOE
COCTOSIHUE JIpYTUX, YYHUTBIBATH €r0 MNpPU OCYIIECTBIEHUH KOMMYHHUKAIIUH,
CIIOCOOHOCTh K COUYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX  HABBIKOB, BKIIIOYAIOIIUX CIOCOOHOCTH  BBICTPauMBaTh
OTHOILIEHHUS C APYTUMHU JIHOJbMH, 32800TUTHCS, MIPOSABIISATh UHTEPEC U Pa3peliaTh
KOH(DJIUKTBHI.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynpraTe um3ydeHus mHOOpPMATHKA Ha YPOBHE CpPETHEro O0OIIero
oOpa3zoBanust y oOyuaromierocss OyayT cGOpMHUpPOBAaHBI MeTarpeAMETHBIC
pe3yJbTaThl, OTPAXKEHHBIC B YHUBEPCAIbHBIX YUEOHBIX ACHUCTBUSIX, & UMEHHO —
MO3HABATEIbHBIE YHUBEpPCAJIbHbIE YyueOHbIE JCHCTBHS, KOMMYHUKATHUBHbBIC
yHUBEpCAJIbHbIC yueOHBbIC NEHCTBUS, PETYJSITUBHBIC YHUBEPCAIbHBIC y4eOHBIC
NENUCTBUS, COBMECTHAS AEATEIbHOCTb.

Ilo3HaBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE eiicTBUS

1) 6a30BbIe JJOrMYeCKHeE AeiiCTBHS:

CaMOCTOATENIbHO  (popMyJIMpOBaTh H  aKTyaJIM3upoOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK WJIM OCHOBAHUS JJII CPAaBHCHWS,
KJaccuuKaIuu U 0000IIeHHUS;

OTIpENIeNATh ICNIU JCATEIBHOCTH, 33J1aBaTh IMMapaMeTPhl U KPUTEPUH HX
JOCTHIKCHUS

BBISBIIITh  3aKOHOMEPHOCTH W IPOTHUBOPEYHS B paccMaTPUBACMbBIX
SIBJICHUSIX ;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMCIOIITUXCS
MaTepPHATbHBIX ¥ HEMAaTepHUATbHBIX PECYPCOB;

BHOCHTh KOPPEKTHBHI B JCATCIBHOCTH, OIICHUBATh COOTBETCTBHUE
Pe3yJIbTAaTOB IEJISIM, OIICHUBATh PUCKHU MOCCACTBUM ICSITCIHHOCTH;

KOOPJIMHUPOBaTh M  BBINOJHATH pPabOTy B  YCIOBHSX PEAbHOTO,
BUPTYAJIILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATHBHOS MBIIUICHHUE TIPH PEIICHUH )KU3HCHHBIX ITPOOIICM.

2) 0a30BbI€e MCCIEI0BATEIbCKHE 1eHCTBHA:

BJIAJCTh  HaBBIKAMH  y4eOHO-MCCIICIOBATEILCKOH M TPOCKTHOU
NEATeNIbHOCTU, HaBbIKAMHM  pa3pelieHus  npolieM, CIOCOOHOCThIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOMCKY METOJIOB PEHICHUS MPAKTHICCKUX
3a/1a4, MPUMEHEHHUIO PAa3IMYHBIX METOIOB ITO3HAHUS;



OCYIIECTBJISATh PA3JIUYHbIE BUIBI JEATEIBHOCTH IO TOJYYEHUIO HOBOTO
3HAHMS, €r0 MHTEPIIPETAIMi, NMPeoOpa30BaHUI0 U MPUMEHEHUIO B Pa3IMYHbIX
y4e€OHBIX CHUTyalUsX, B TOM YHUCJIE NPU CO3JAHUU YUYEOHBIX U COLIMAIBHBIX
IIPOEKTOB;

dbopMHpoBaTH  HAy4YHBIM  TUN  MBIIUIEHUS,  BIAJETh  HAay4YHOU
TEPMUHOJIOTHEH, KIIFOUEBBIMU MOHATUAMH U METOJAMU;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJaylM B 00pa30BaTEIbHOU
NEATENbHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJISITh TPUYUHHO-CIICJICTBEHHBIE CBSI3M M aKTyalIM3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ PEIICHMs], HaXOIUTh apryMEHThI IS JI0Ka3aTelibCTBa
CBOMX YTBEPKICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHHUS;

AHAIM3UPOBaTh IIOJYYEHHbIE B XOJ€ PEIICHMS 3aJaud pe3yJIbTaThl,
KPUTHUYECKH OIEHHWBATh HMX JIOCTOBEPHOCTh, MPOTHO3MPOBATH H3MEHEHUE B
HOBBIX yCIIOBHUSX;

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISAThH IEJICHAIIPABICHHBIN MOUCK MEpPEeHoca CPeACTB U CrocoO0B
NENCTBUSA B MPOPECCUOHAIBHYIO CPEY;

YMETh NMEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO U MPAKTUYECKYIO 00JacTH
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX PEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE UJIEH, TIPE/IJIAaraTh OPUTMHAIIbHBIE TTOJIXO/IbI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE allbTEPHATUBHBIE PELICHUSI.

3) padora ¢ uHpopManHen:

BJa/IeTh HABbIKAMHU MOJy4YeHUs WHGPOpMAlMU U3 HCTOYHUKOB pPa3HBIX
TUIIOB, CAMOCTOSITEIBHO OCYIIECTBISATh MOWCK, aHAIU3, CHUCTEMAaTHU3alUi0 U
UHTEPHPETALNIO HHPOPMALIMK PA3TUYHBIX BUJIOB U (OPM MPEACTABICHHUS;

co3JaBaTh TEKCTbl B pa3IMYHBIX (opmMaTax C Y4YETOM Ha3HAYEHUS
uHQOpMaIlM W 1EJICBOM  ayJAWTOPUH, BHIOMpas ONTUMAIBHYIO (QopMy
MPE/ICTAaBIICHUS U BU3yaJIU3alliy;

OLICHUBATh JJOCTOBEPHOCTb, JISTUTUMHOCTH UH(OPMAIIIH, €€ COOTBETCTBUE
IPaBOBBIM M MOPAJIbHO-ITUYECKUM HOPMAaM;

UCIOJb30BaTh CpeICTBa HHMDOPMALMOHHBIX ¥ KOMMYHHMKAIIMOHHBIX
TEXHOJOTUA B  pEHICHUUM  KOTHUTHBHBIX, = KOMMYHUKATHBHBIX U
OpraHU3allMOHHBIX 3a7a4 ¢ COOJII0JIeHHEeM TPEOOBAaHUM SPrOHOMMKHU, TEXHUKH
0€30MacCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHNUS, TPABOBBIX U 3TUYECKHX HOPM,
HOpPM MH(POPMAIIMOHHOI 0€30MacHOCTH;

BJIAJ€Th  HaBbIKAMHU  pACIO3HABaHUS M 3alIUThl  MUHGOPMAIINH,
uH(OPMAIIMOHHON 0€30aCHOCTH JIMYHOCTH.



KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC YYeOHbIE 1eHCTBUSA

1) oOmenmue:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BCeX chepax KHU3HU;

pacrno3HaBaTh HeBepOajbHbIE CpeiCcTBa OOILICHHS, MOHMMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, PACIIO3HABATh MPEANOCHUIKM KOHQIMKTHBIX CUTYalUHd M
CMSATYaTh KOH(JIMKTHI,

BIAJECTh pa3IMYHBIMM  CcHOcOO0aMM OOIIEHUS MW B3aUMOJCHCTBHA,
apryMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMAr4aTh KOH(MIMKTHBIE CUTYaLIUU;

Pa3BEPHYTO U JIOTUYHO U3JIaraTb CBOXO TOYKY 3pPEHUSA C UCIOIb30BAHUEM
SI3bIKOBBIX CPEJICTB.

2) coBMecTHasl AeSITeJIbHOCTD:

IIOHUMAThb M WCIOJIB30BaThb  IPEUMYIIECTBA  KOMaHIHOW U
UHIUBUIyaJIbHOI paboTHI;

BBIOMpATh TEMATUKYy U METOJIbl COBMECTHBIX ACHCTBUH C y4€TOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KAXKJIOT0 YJIEHA KOJIJIEKTUBA,

IIPUHUMATh 1E€JId COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH U
KOOPAVHUPOBATH JNEUCTBUA 110 UX IOCTHIKEHMIO: COCTaBJIATH IUIaH JCHCTBUM,
pacnpenensiaTh pojau ¢ y4€TOM MHEHUM YYaCTHUKOB, OOCYKIaTh Pe3yJbTaThl
COBMECTHOH paboThI;

OLICHMBATh Ka4e€CTBO CBOETO BKJIAJa M KAXKJIOIO0 YYaCTHUKA KOMAaHIbI B
oOIIMi1 pe3ysbTaT Mo Pa3pabOTaHHBIM KPUTEPHSIM;

IpeIaraTb HOBBIE IPOEKTHI, OLEHWBATh WJEHU C MO3ULHH HOBU3HBI,
OPUTMHAJIBHOCTH, PAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh ITO3UTHBHOE CTPATETMYECKOE IIOBEICHHUE B Pa3IMYHBIX
CUTYaLUsX, IPOSABIIATH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHMBeEpPCaJbHbIe Y4eOHbIe NeliCTBUA

1) camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYIIECTBIIATH  IMO3HABATEIBbHYK)  JIESITEIBHOCTD,
BBISIBJISITH  MPOOJIEMBI, CTaBUTh M (POPMYJIHUPOBATH COOCTBEHHBIC 3aJlauyd B
00pa3oBaTEILHOMN JAEATETLHOCTH U KU3HEHHBIX CUTYAIUsIX;

CaMOCTOSATENILHO COCTABJIATh TUIAH pEHICHUS TPOoOIeMbl ¢ y4ETOM
UMEIOIIMUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEOYTECHU;

JIaBaTh OLICHKY HOBBIM CUTYaIIUsIM;



paclidpsTh paMKU  ydyeOHOro IpeiMeTra Ha  OCHOBE  JIMYHBIX
IIPEAIIOYTECHU;

JienaTb ~ OCO3HAHHBIA  BBIOOpP,  apryMeHTUpOBaTh  €ro,  Oparthb
OTBETCTBEHHOCTb 32 PEILCHUE;

OLIEHHUBATh IPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IIUPOKOU 3pYyAUIMU B
pa3HbIX O0JACTSIX 3HAHWM, MOCTOSHHO IOBBINIATH CBOW 0Opa30BaTENIbHBIA U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTh OLIEHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIbHOCTb,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJa/JeTh HaBBIKAMM TIO3HABATENBbHOM pedrexkcun Kak OCO3HaHUS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, HUX PE3YJIBTATOB H
OCHOBAHM, UCMOJIB30BaTh MPUEMBI pedIEeKCUN AJI OLIEHKH CUTyalluu, BbIOOpa
BEPHOI'0 PELIEHUS;

OLICHMBAaTh PUCKHM UM CBOEBPEMEHHO IPUHUMATh pEIIEHUs MO0 HX
CHUKEHUIO;

OPUHUMATh MOTHUBBI W apryMEHThl JPYTUX IpU aHAIM3€ pPEe3yJbTaToOB
NEeSATENbHOCTH.

3) npuHATHSA ce0s1 M IPYTrUX:

OPUHKUMATh ce0sl, MTOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI W apryMEHThl JPYTUX IpU aHAIM3€ pPE3yJbTaToOB
NEeSTENbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO IPYTUX Ha OLINOKY;

pa3BUBATH CIIOCOOHOCTh IOHUMATh MUP € MO3UIMH JPYroro 4ejaoBeKa.

NNPEIMETHBIE PE3YJIBTATBI

B mporecce nzydenust kypca uHGOPMATUKU YIIIyOJIEHHOTO ypOBHS 6 10
Knacce oOydaromuMucs OyIayT JIOCTUTHYTHI —CIEAYIONIUE TPEIMETHbIE
pe3ynbTaThI:

BJIAJICHUE MPEACTABICHUSIMU O pOJM MH(OpPMAIMU U CBA3AHHBIX C HEW
MPOIIECCOB B MPUPOAE, TEXHUKE U OONIECTBE, MOHATUIMU «UH(MOpMALIH,
«MH()OPMALIMOHHBIA  MPOIECC», «CHUCTEMa», «KOMIIOHEHTBl  CHCTEMBD»,
«cUCTeMHbIN 3D PerT», «MHDOPMAIIMOHHAS CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJIaJICHHUE METOAaMH Moucka uHpopmanuu B cetu HHTEepHET, yMeHue
KPUTHUYECKU OIICHUBATh WH(OPMALINIO, TOyYeHHYIO U3 ceTH HTepHET;



YMEHHE XapaKTepu30BaTh OOJIBIIME JaHHbBIC, TPHUBOJAUTH MPUMEPHI
UCTOYHUKOB MX TIOJYYECHHMs] M HANpaBICHUS HCIOJIb30BaHUSA, YMEHHUE
KJIacCU(UUIUPOBATh OCHOBHBIE 3aJa4l aHadu3a JaHHBIX (MPOTHO3UPOBAHMUE,
KJ1accupUKaIms, KJIacTepHu3alusl, aHAJIU3  OTKJIOHEHHUM), IMOHUMATh
MOCJICIOBATEIbHOCTh PEIIeHUs 3ajad aHajln3a JaHHBIX: COOp TEPBUYHBIX
JAHHBIX, OYMCTKAa W OIEHKAa KadecTBa JIaHHBIX, BHIOOp W/WIM TOCTPOCHUE
MOJIENIM, TpeoOpa3oBaHUE [IaHHBIX, BU3yalIU3alUsl JAHHBIX, WHTEPIpETAIUs
pe3yJIbTaTOB;

MMOHUMAHHE OCHOBHBIX IPUHIIUIIOB YCTPOMCTBA U (PYHKIIMOHUPOBAHMS
COBPEMEHHBIX CTAI[MOHAPHBIX W MOOWIBHBIX KOMIIBIOTEPOB, TEHIACHIIUMA
Pa3BUTHUS KOMITBIOTEPHBIX TEXHOJIOTHUIA;

BJIaJICHUE HaBBIKAMU PaOOTHI C ONEPAIIMOHHBIMU CUCTEMaMH, OCHOBHBIMHU
BUJIaMH TIPOTPAMMHOT0 OOECIEeUeHHsS I peIIeHus Y4YeOHBIX 3aaad 1o
BBIOpPAHHOW Ccrieluanu3aluu;

HaJu4yue TMpPEACTaBICHUM O KOMIBIOTEPHBIX CETIX U HUX POJIHU B
COBPEMEGHHOM  MHpe, O  0a30BBIX  MPHUHIMIAX  OpPraHU3aluH |
(GYHKIITMOHUPOBAHUS KOMITBIOTEPHBIX ceTel, 00 OOIMX MPUHIHIAX Pa3pabOoTKu
U (QYHKIIMOHUPOBAHUSI HHTEPHET-TIPUIIOKEHUI;

NOHUMAaHUE yrpo3 HHPOPMAIMOHHON O€30MaCHOCTH, UCIOIb30BAHUE
METOJOB M CPEJCTB IPOTHUBOACHCTBHSA OSTHM yrpo3aM, COOJIOJICHHE Mep
0€e30I1aCHOCTH, IPEAOTBPAIIAOITHAX HE3aKOHHOE pacrpocTpaHeHue
NEePCOHAIBHBIX JaHHBIX, COOJIIOJIeHHE TPeOOBaHUN TEXHUKH O€30MaCHOCTH U
TUTUEHBI NPU pabOTe ¢ KOMIbIOTEPAMH U APYTUMU KOMIIOHEHTaMU IU(PpoBOro
OKPY’KCHMS, TOHHMaHHUE TPABOBBIX OCHOB HCMOJIb30BaHUS KOMITBIOTEPHBIX
nporpaMm, 0a3 JaHHBIX U PadOTHI B ceTH MHTEepHeT;

MOHUMAHUE OCHOBHBIX TPHUHIUIIOB JUCKPETU3AIUU PA3TUYHBIX BHUIOB
uH(poOpMalMi, YMEHUE OINpEAeNsITh HHPOPMALUOHHBII O0BEM TEKCTOBBIX,
rpauYecKuX U 3ByKOBBIX JIAHHBIX MPH 3aJaHHBIX ITapaMeTpax JUCKPETH3aINH,
YMEHHE ONpPEACNATh CPEIHIO CKOPOCTh TMepeladyd JaHHBIX, OIICHUBATH
W3MEHEHHE BPEMEHM Mepeaadyd Mpu U3MEHEHWU HHGOPMAIMOHHOTO 00BhEMA
JAHHBIX M XapaKTEPUCTUK KaHaJla CBS3H;

YMEHHE MCIIOIb30BaTh IIPU PEIICHUM 3aJa4 CBOMCTBA MMO3UIIMOHHOMN
3aIUCH YHUCEJ, aJlTOPUTMA IMMOCTPOSHUS 3alIMCH YUCia B MO3UIIMOHHON CHUCTEMeE
CUMCJICHUS C 3aJaHHBIM OCHOBAaHMEM U TIOCTPOCHHS YHCJIa IO CTPOKE,
COJIeprKallle 3amuch STOr0 YKCJIA B MO3UIMOHHOW CHUCTEME CUMCIICHHUS C
3QITaHHBIM OCHOBAHWEM, YMCHHE BBINOJIHATh apu(PMETHUYCCKHUE OIlepallid B
MMO3UIIMOHHBIX CUCTEMAX CUMCIICHHUS,



YMEHUE BBITIOJIHATH MPEe0Opa30BaHUs JOTUYECKUX BBIPAXKEHHM, HCTIONIB3YS
3aKOHBI anreOpbl JIOTUKH, YMEHHUE CTPOUTHh JIOTUYECKOE BBIPAKEHHUE B
JTU3bIOHKTUBHOW M KOHBIOHKTUBHOM HOpPMANIbHBIX (opMax Mo 3aJaHHOU
TabMUIE HMCTUHHOCTH, HCCIENOBaTh O0OJAaCTh MCTUHHOCTH BBICKA3bIBaHUS,
COZIEPIKAILIETO TEPEMEHHBIE, PEIIATh HECIOXKHBIE JIOTUYECKHE YPABHEHUS U
CHCTEMBI YPaBHEHUN;

NOHUMaHuE 0a30BbIX AJTOPUTMOB OOpPaOOTKM YHMCIOBOM U TEKCTOBOMU
uHbopMaIuu (3aUCh YUCET B MO3UIMOHHON CUCTEME CUMCIICHUS, HaXOXKICHHUE
BCEX IMPOCTHIX YKCENl B 3aJlaHHOM JMara3oHe, 00pabOoTKa MHOTOPa3psIHBIX
LENbIX YMCEeJ, aHAIN3 CUMBOJBHBIX CTPOK M JPYTHX), AJITOPUTMOB IMOUCKA U
COPTUPOBKH, YMEHHUE OMNPEIEIATh CIOKHOCTh H3y4aeMbIX B Kypce 0a30BbIX
QIrOpUTMOB (CYMMHUpPOBAHHME 3JIEMEHTOB MAacCHBa, COPTHPOBKAa MAacCHBA,
nepeOoOpHbIe  aNTOPUTMBI, JIBOMYHBIA TIMOUCK) W MPUBOAUTH TMPUMEPHI
HECKOJIbKHUX aJITOPUTMOB PA3HOM CIOKHOCTH JJIsl PEIICHUs OJHOM 3a1auu;

BJIAJICHUE YHUBEPCAJIBHBIM SI3bIKOM [IPOrPaMMHUPOBAHUS BEICOKOTO YPOBHS
(Python, Java, C++, C#), mpencraBieHussMH O Oa30BBIX THUIAX JAHHBIX U
CTPYKTypaxX [aHHBIX, YMEHHE MCIOJIb30BaTh OCHOBHBIE YMPABISIOIINE
KOHCTPYKI[MH, YMEHUE OCYUIECTBIISTh AaHAIU3 MPEAJIOKEHHOW MPOrpaMMBbl:
ONpeNeNsITh pe3yiabTaThl pabOTBl MNPOrpaMMbl IPU  33JAHHBIX HCXOJHBIX
JAHHBIX, ONPENENATh, MPU KAKUX HCXOAHBIX JAHHBIX BO3MOXXHO IOJYyYEHUE
YKa3aHHBIX pE3YyJIbTATOB, BBISBIATH JaHHBIE, KOTOPHIE MOTYT MPHUBECTU K
omuOke B padboTe mporpaMmbl, GOPMYIUPOBATH MPEATOKEHHS 110 YIYUIIEHUIO
IPOrpaMMHOTO KOJIa;

YMEHUE CO3JaBaTh CTPYKTYpUPOBAHHBIE TEKCTOBBIE JIOKYMEHTBI U
JEMOHCTPALlMOHHBIE  MAaTepHAIbl €  HCIOJIb30BAHHEM  BO3MOYKHOCTEU
COBPEMEHHBIX IPOIPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHUE  HCIOJNb30BaTh  JJEKTPOHHbIE  TAOMUUbBl A1 aHAJIW3a,
IpEeICTaBICHUs U 00paOOTKU JaHHBIX (BKJIIOYAst BHIYMCIEHUE CYMMBI, CPEHETO
apu(pMETUYECKOTO, HAMOOJBIIET0 W HAUMEHBIIEr0 3HAYEHUN, pEeIlIeHue
ypaBHEHUH, BHIOOP ONTHUMAJIBHOTO PEIICHUs, MOAOOP JIMHUU TPEHAA, pEelIeHUue
3a/1ay MPOTHO3UPOBAHUA).

B mpouecce nzydyenust kypca uHGOpPMATUKU YTiIyOJIEHHOTO ypoBHS 6 11
Knacce oOydaromuMmucs OyIayT JIOCTUTHYTHI —CIIEIYIOUIUE IPEIMETHbIE
pe3ynbTaThL:

YMEHUE CTPOUTh HEPABHOMEPHBIE KOJBI, JTOMYCKAIOIIUE OJHO3HAYHOE
JIeKOIMPOBaHUE cOOOUIeHHH (TMpeUKCHbIE KO/ABI), UCIOIb30BaTh MpOCTeHIIne
KOJIbl, KOTOpbIE TIO3BOJISIIOT OOHApY>KUBaTh M WCIPABIATH OIIMOKH MpU
nepenaye JAaHHbIX, CTPOUTH KOJI, 00ecCrieunBatoIMii HAMMEHBIIYIO BO3MOXKHYIO



CPEIHIOI0 JUIMHY COOOIEHHUS TPHU H3BECTHOM YacTOTE€ CHMBOJIOB, IMOSICHATH
MIPUHIUIIBEI PAOOTHI MPOCTHIX AITOPUTMOB CKATHS TaHHBIX;

YMEHHUE pellaTh aIrOPUTMHUYECKUE 3aJadyM, CBSI3aHHBIE C aHAJIU30M
rpadoB (3a1ayM MOCTPOCHHSI ONTHUMAJIBLHOTO MyTH MEXAY BepUIMHaMH rpada,
OTpENEeNeHUs]  KOJIMYECTBA  PA3IMYHbIX  IMyTeHd  MEXIy  BEpIIMHAMU
OPUEHTHUPOBAHHOTO ALMKINYECKOro rpada), yMEHUE HCIOJb30BaTh JEPEBb
OpU aHAIM3€ U MOCTPOEHUU KOAOB M JUIsl MPEACTaBICHUS apHPMETUYECKUX
BBIPQXKECHUM, MpU pEIIeHUH 3a1ad MOHUCKAa M COPTHUPOBKHU, YMEHHUE CTPOUTDH
JIEPEBO WIPhI 1O 3aJaHHOMY aJITrOPUTMY, pa3padarbiBaTb U OOOCHOBBIBATH
BBIMTPBIIIHYIO CTPATETHIO UTPHL;

yMEHUE pa3padaThiBaTh U pPEATM30BBIBATH B BHUJE Iporpamm 0a3oBbIe
QITOPUTMBI, YMEHHUE UCIOIb30BaTh B MpOTrpaMMax JaHHbIE PAa3JINYHBIX THUIIOB C
y4€TOM OTpaHUYCHHUI Ha JUana3oH UX BO3MOKHBIX 3HAUYCHUM, TPUMEHSTH NIPU
pEelIeHN 3aJady CTPYKTYpbl JAHHBIX (CIHKCKH, CIIOBApH, CTEKU, O4YEpe.H,
JIEPEBBS), UCIOJIb30BaTh 0a30BbIE OMNEPALMH CO CTPYKTYpaMH JAaHHBIX,
NPUMEHATh CTAHJAPTHbIE U COOCTBEHHBIE MOAIPOrpaMMbl i 00pabOTKU
YHCIIOBBIX JAaHHBIX M CHUMBOJIBHBIX CTPOK, HCIOJIB30BaTh NpHU pa3zpaboTke
nporpamMm OMOJIMOTEKHU MOJNPOrpamMM, 3HaTh (DYHKIIMOHAJIbHBIE BO3ZMOXHOCTH
UHCTPYMEHTAJIBHBIX CPEICTB Cpelbl pa3pabOTKH, YMEHHE HCIOJIb30BaTh
CpeICTBAa OTJIAAKW TMpOorpaMM B Cpelde MpOrpaMMUPOBAHMS, YMEHHUE
JIOKYMEHTUPOBATH MPOTPAMMBI;

YMEHHE CO3/1aBaTh BEO-CTPAHUIIBI,

BJIAJICHUE OCHOBHBIMHM CBEIEHUSMH O 0a3ax JaHHBIX, HX CTPYKTYype,
CpeICTBaxX cO3JaHUs U PabOThl C HUMH, YMEHHE HCIOJIb30BaTh TaOJIUYHBIC
(pensiumoHHbIE) 0a3bl JAHHBIX (COCTABJIATH 3ampochl B 0a3ax JIaHHBIX,
BBINIOJIHATh COPTHPOBKY M TOMCK 3amuceil B 0a3e JaHHBIX, HANOJHATH
pa3paboTaHHyt0 0a3y JaHHBIX) U CIIPABOYHBIE CUCTEMBI;

YMEHUE MCHOJb30BATh KOMIBIOTEPHO-MATEMATHYECKHE MOJEIH  JUIS
aHanu3a OOBEKTOB M IMpPOIECCOB: (OpMyIUpoBaTh MLEIb MOJICIUPOBAHMUS,
BBINIOJIHATD AHAIM3 pE3yJbTaTOB, IMOJYYEHHBIX B XOJI€ MOJIEIUPOBAHMS,
OLICHUBATh COOTBETCTBUE MOJEIHA MOJEIHUPYEMOMY OOBEKTY WM MPOLECCY,
IPEICTABIATh PE3yJIbTaThl MOACTUPOBAHUS B HATJISAHOM BUJIE,

yMEHUE OpPraHU30BBIBATH JIMYHOE HWH(OPMAIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAHUEM PA3JIMYHBIX CPEJACTB LHU(PPOBBIX TEXHOJOTUM, MOHUMAHHE
BO3MOXHOCTEM IU(QPOBBIX CEPBUCOB T'OCYIAPCTBEHHBIX YCIYT, LHUPPOBBIX
00pa3oBaTeIbHBIX CEPBUCOB;

NOHMMAaHUE OCHOBHBIX TMPUHIMIIOB  padOThl, BO3MOXKHOCTEH U
OTpaHUYEHMs] TPUMEHEHUS TEXHOJOTMH HCKYCCTBEHHOIO MHTEIUIEKTa B



pa3iaMuHbIX O0NACTAX, HAJUYME MPEJCTaBICHUA O Kpyre pelaembix 3aaady
MalIMHHOrO OOy4eHHMsl (pacro3HaBaHus, KiIacCU(pUKALMK U TPOTHO3UPOBAHMS)
HaJIM4YKe MPEACTABICHUN 00 MCHOJIb30BAHUM MH(POPMALIMOHHBIX TEXHOJOTUN B
pasnTUYHBIX TpodeccuoHaIbHBIX chepax.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

Kosmn4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne i/ Kontpoasn | IlpakThueck
NpPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
bIe padoThI ue padoTbl
pecypchl
Pasnea 1. [lndgpoBasi rpaMOTHOCTH
L1 KommnbroTep - yHUBEpcanbHOE yCTPOUCTBO 6
) 00pabOTKU JaHHBIX
1.2 [IporpammHuoe obecrieueHue 6
1.3 KoMnbrorepusie cetn
1.4 WNudopmannonnas 6€30macHOCTb 7 2
Hroro no pasneny 24
Pa3znea 2. TeopeTuueckue 0CHOBbI MH(POPMATHKH
IIpeacraBnenune nHpoOpMaLK B
2.1 P bop 19 2
KOMIIbIOTEPE
2.2 OcHOBBI aredpsl JOTUKU 14 1
23 Kommnbrotepnas apudmeTrka 7 1
Hroro no pasneny 40
Pa3znea 3. AinropuT™Mbl 1 MPpOrpaMMHUpPOBaHKe
3.1 BBenenue B nporpaMmMupoBaHue 16 0.5
3.2 BcnomorarenbHble anropuTMbl 8 2




33 YuciieHHBIE METOJIBI 5 3
3.4 Anroput™Mbl 00pabOTKH CUMBOJIBHBIX 5 |
’ JTAHHBIX
3.5 AnTropuT™MbI 00pabOTKH MacCUBOB 10 3.5
Hroro no pazaeny 44
Pasznea 4. UnpopmManmoHHble TEXHOJIOTHH
4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 2.5
4.2 AHaNW3 TaHHBIX 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBLIEE KOJIMYECTBO YACOB I10 136 )15

I[TPOTPAMME




11 KJTACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbBIE
HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne n/mn Konrpoasn | IIpakTnyeck
NMPOrpamMmbl Bcero o0pa3oBaTejbHbIE
ble padoThI ue padoTbl
pecypcbl
Pa3pnen 1. Teopernueckue 0CHOBBI HH(pOPMATHKHI
HNudopmanus u nHGOpMaIIMOHHBIE
1.1 (opma (opuai 10 25
MIPOILIECCHI
1.2 MonaenupoBaHue 8 2
Hroro no pazneny 18
Pasnea 2. AnropuT™Mbl M NIpOrpaMMHpOBaHHe
2.1 DNEMEHTHI TEOPUH aJITOPUTMOB 6 |
2.2 AJITOPUTMBI ¥ CTPYKTYPbI TaHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
23 PHEHTHD 16 45
IPOrpaMMHUPOBAHUS
Hroro no pazneny 50
Paznen 3. UndopmanmoHHbIe TEXHOJIOTHHA
31 KomnproTepHO-MaTeMaTuyeckoe g )
' MOJIETTMPOBAHHE
3.2 ba3sl naHHbBIX 10
33 Be0-caiitbl 14
34 KowmrmsrotepHas rpaduka 8 3.5
3.5 3D-moaenupoBanue 8 3




Hroro no pazaeny

48

PesepBHOE Bpems

20

OBULIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

136

36.5







IHOYPOYHOE INTAHUPOBAHUME

10 KJTACC
KoaunuyecrBo yacos Jara DJICKTPOHHBIE
Nen/m | Tema ypoka Kontpoas | Tpakruec H3Y4YeHH wHppoLIe
Bcero HbIE KHe a oOpa3oBareib
padoThbI padoThbI HBbI€ pecypcChl
TpeboBaHus TEXHUKU OE€30MACHOCTH U
| TMTHEHBI IPU paboTe ¢ KOMIIBIOTEpaMH U | 01.09.2025
JAPYTUMH KOMIIOHEHTaMu 1IU(PPOBOro
OKPY>KCHHUS
) [TpunuMIIBEI pabOTH KOMITBIOTEPOB U | 03.09.2025
KOMIIBIOTEPHBIX CHCTEM
3 OOMeH TaHHBIMU C TIOMOIIBIO IITUH. | 05.09.2025
KoHTposneps! BHEIIHUX YCTPOMCTB
4 ABTOMaTHUYECKOE BBINOJIHEHNE IPOIPAMMBI 1 05.09.2025
IIPOLECCOPOM
OnepatuBHas, NOCTOSIHHAS U
5 JOJTOBPEMEHHAs NaMATb. KoHTpoILiepsl | 08.09.2025
BHEIIHUX YCTpOMUCTB. IIpsimoii nocTym k
aMsTH
6 CoBpeMEHHbIE KOMITBIOTEPHBIE TEXHOIOTHH 1 10.09.2025
[TporpamMHoe oOecrieueHrEe KOMIbIOTEPOB,
7 KOMITbIOTEPHBIX CUCTEM M MOOMIIBHBIX 1 12.09.2025

YCTPOMCTB




CucteMHOE IpOrpaMMHOE 0OecIIeYeHHE.

12.09.2025

8
OnepalnoHHbIE CUCTEMBbI

9 Yrunutel. JIpaiiBephl yCTPOUCTB. 15.09.2025
[TapamiensHOE IPOrpaMMHUpPOBaHKE

10 WNHctamismus u AenHCTaIIA U 17.09.2025
IPOTPaMMHOTr0 00eCeUeHHs
®daiinoBbie cuctemsl. [IpUHITUTIBI

1 pa3MenieHus U UMeHOBaHUs (aiiyioB B 19.09.2025
nonroBpeMeHHoM namsTh. [llaGnons! 1is
onucaHus rpym (haiaos
3akoHoaaTenbcTBO Poccuiickoit denepanuu

12 B 00JIaCTH MPOTPAMMHOTO 00€CTICUeHUS U 19.09.2025
JAHHBIX
[IpuHIMIIBI TOCTPOEHMS U anlapaTHbHIE

13 KOMITOHEHTbI KOMIIBIOTEPHBIX CETEH. 22.09.2025
CereBble MPOTOKOJIBI

14 Cetp UnTEpHET 24.09.2025

15 Pasznenenue IP-cetn Ha moaceru ¢ 26.09.2025
ITIOMOIIBIO MACOK ITOJICETEN

16 CeteBo€ aIMUHUCTPUPOBAHUE 26.09.2025
Buns! gestenbHoctu B cetu MHTEpHET.

17 Cepsucsl HuTepHera. ['ocyjapcTBeHHBIE 29.09.2025
AJIEKTPOHHBIE CEPBUCHI U YCIYTH

18 WNudopmarnmonnasi 6€301macHOCTh 01.10.2025




19

BpenonocHsle nporpaMmMHOe obecrieueHue u
MeTO]Ibl OOPHOBI C HUM

03.10.2025

20

[IpakTuyeckas pabora o Teme
" AHTUBUPYCHBIE TPOTrPaMMBbI"

03.10.2025

21

OpFaHI/ISaLII/IH JIMYHOTO apXuBa
uHpopmanuu. PesepBHoe KonupoBaHUe.
ITaposibHas 3amuTa apxuBa

06.10.2025

22

[udpoBanue faHHBIX

08.10.2025

23

Anroputm mmdpoBanus RSA.
Creranorpadus

10.10.2025

24

[TpakTuyeckas pabora o Teme
"[llndppoBanue naHHBIX"

10.10.2025

25

Wudopmanusi, TaHHBIC U 3HAHUSL.
WupopManimoHHbIE TIPOIECCH B IPUPOJIE,
TEXHUKE U 00IIIECTBE

13.10.2025

26

HenpepsiBHBIE U TUCKPETHBIE BETHYUHBI U
curHasibl. HeoOXoIMMOCTh AUCKPETU3ALNH
uH(bOpMAaIK, TPEAHAZHAYCHHOM IS
XpaHeHWUs], Iepeaur 1 00pabOTKU B
U(POBBIX CHCTEMAX

15.10.2025

27

JIBou4HOE KOAMpoBaHue. PaBHOMEpHBIC U
HEpaBHOMEPHBIC KOIbl. JIekomupoBaHme
COOOIIEHMI], 3aIIMCAHHBIX C IIOMOIILIO
HEPaBHOMEPHBIX KOJIOB

17.10.2025

28

Ycnosue @ano. IloctpoeHne 0qHO3HAYHO

17.10.2025




JIEKOMPYEMBIX KOJIOB C TIOMOIIIBIO JIepeBa.

I'pap An. A. MapkoBa

Enuunnmel n3mMepeHns KoanyecTna

29 nHdopmaruu. AndaBUTHBIN TOIX0T K 20.10.2025
OLIEHKE KOJMYECTBa UH(OpMAIHU

30 Cucrembl CYUCIICHHS 22.10.2025

31 [TepeBon yKcen U3 OHON CHCTEMBI 24.10.2025
CUMCIICHHUS B IPYTYIO
JIBouyHasi, BOCbMepHYHas U

32 HIECTHAALIATEpUYHAs CUCTEMbI CUUCIICHHUS, 24.10.2025
CBSI3b MEXKIY HUMU
JIBom4Hasi, BOCbMEpHUYHAs U

33 [IeCTHAIIATepPUYHAS] CUCTEMBI CUMCIICHUS, 05.11.2025
CBSI3b MEXKIY HUMU
JIBon4Hasi, BOCbMEpUYHAs U

34 HIECTHAALATEpUYHAsL CUCTEMBI CUUCIICHHUS], 07.11.2025
CBSI3b MEXIY HUMH

35 ApudmeTnueckue onepanuu B 07.11.2025
MO3UIIMOHHBIX CUCTEMAaX CUUCIICHHS

36 TpouuHast ypaBHOBEIIEHHAsA CUCTEMA 10.11.2025
CUMCIICHUS

37 JIBOM4HO-/IeCSITHYHAS CUCTEMA CUUCICHUS 12.11.2025

38 KoaupoBanue TekcToB 14.11.2025

39 PactpoBoe kogupoBaHue U300pakeHUI 14.11.2025




40

[IpakTrueckas padboTa 1o Teme
"luckpernsanus rpaduueckoit
uHpopmanun"

17.11.2025

41

[{BeToBbIE MOAENU. BexkTopHOE
koaupoBaHue. @opMmaTtsl (aiiios.
Tpéxmepnas rpadpuka. OpakranbHas

rpaduka

19.11.2025

42

Koauposanue 3Byka. OueHka
MH(POPMALIMOHHOTO 00BEMA 3BYKOBBIX
AAHHBIX MPHU 3aJaHHBIX YaCTOTEC
THACKPETU3ALMH U Pa3PSIAHOCTH
KOAUPOBAHUS

21.11.2025

43

[IpakTuyeckas pabora o Teme
"JluckpeTusanus 3ByKoBoi nHpopmaruu”

21.11.2025

44

OcHOBBI anreOpbl JIOTUKU

24.11.2025

45

Jloruueckue onepanuu. Ta0muib
HCTUHHOCTHU

26.11.2025

46

Jlornueckue Belpaxenus. Jlornueckue
TOKJeCTBa. /J0Ka3aTenbCTBO JTIOTMUECKUX
TOKJIECTB C MIOMOILBIO TAOJIUI] UCTUHHOCTH

28.11.2025

47

[IpakTrueckas paboTa 1o Teme
«Iloctpoenue n aHamu3 TaOIUIT UICTUHHOCTH
B TaOJIMYHOM TIPOIIECCOPEN

28.11.2025

48

Jlornueckue onepanuu U onepanuy Hajl

01.12.2025




MHOXECTBaMU

49

Jlormueckue Orcpanru 1 OoIcpalr HajJ
MHOXKECTBaMH

03.12.2025

50

3aKOHBI aNTreOphl JIOTUKUA. DKBUBAJIICHTHBIC
peoOpa3oBaHus JOTUIECKUX BhIPAKCHHIA

05.12.2025

51

Jlornueckue ypaBHEHHs U CUCTEMBI
ypaBHEHUNU

05.12.2025

52

Jlornueckue GyHKIMHU. 3aBUCUMOCTb
KOJINYECTBA BO3MOXKHBIX JIOTHYECKUX
(bYHKUIUH OT KOJIMYECTBA apryMEHTOB.
[TonHbIE cUCTEMBI JIOTHYECKUX (PYHKITHI

08.12.2025

53

Kanonmnueckue Gpopmbl JTOrmueckux
BbIpakeHuil. CoBeplIeHHbIE
IU3bIOHKTUBHBIE U KOHBIOHKTUBHbBIE
HOpMaJIbHbIE (POPMBI, AITOPUTMBI UX
[IOCTPOEHHUS 10 TaOJIMIIEe UCTUHHOCTH

10.12.2025

54

Jlormueckue PJIEMEHTEI B COCTaBe
KOMIIBIOTEpA

12.12.2025

55

Tpurrep. Cymmarop. MHoropaspsaHbIi
CyMMaTop

12.12.2025

56

ITocTpoeHne cxeM Ha JIOTMUECKUX
3JIEMEHTaX. 3alUCh JIOTHYECKOTO
BBIPAKECHMSI 110 JIOTUYECKON CXEME

15.12.2025

57

Mukpocxembl U TEXHOJIOTHUS UX
MIPOU3BOJCTBA

17.12.2025




58

[IpencraBienue LenbIX YUCEN B aMSATH
KoMIbloTepa. OrpaHUn4eHHOCTh JIhana3oHa
qrces Py OTPaHUYEHUH KOJNYECTBA
pa3psoB. [lepenonnenue pa3psgHol ceTKu

19.12.2025

59

be33HakoBbIE M 3HAKOBBIE JTAHHBIE.
3HaKoBbIN OUT. [[BOMYHBII
JOTIOJTHUTENBHBIN KOl OTPUIATEIbHBIX
qucell

19.12.2025

60

[To6uTOBBIC TOTUYECKUE OTIEpAITUH.
Jlornueckuii, apupMeTHUECKUI U
LIUKINYECKUH CIIBUTH

22.12.2025

61

[udpoBanue ¢ MTOMOLILIO TOOUTOBOM
onepauuu «uckinrovaromee MJIN»

24.12.2025

62

HpeI[CTaBJ'IeHI/IC N XpaHCHUC B IIaMATH
KOMIIBIOTCPA BCIICCTBCHHBIX YHUCCII

26.12.2025

63

Brmonnenue onepaunﬁ C BCIICCTBCHHBIMH
YHCJIaMH, HAKOITIJICHHUEC omuoOoK npu
BBIYHUCIICHUAX

26.12.2025

64

[IpakTrueckas pabota no teme «M3yuenue
mopaspsAAHOro MalliIMHHOT'O MPCACTAaBJICHUA
LIEJIBIX ¥ BELIECTBEHHBIX YHCEI»

29.12.2025

65

Ananuz AJITOPUTMOB

12.01.2026

66

OTtarnsl pemeHus 3a/1a4 Ha KOMITBIOTEpE.
HHCTpyMEeHTaIbHBIE CPENICTBA: TPAHCIIATOD,
OTJIaUUK, TPOPUITUPOBIINK

14.01.2026




Cpena nporpammupoBanns. Kommwisiiys u
MHTEpHpeTanus nporpamMm. BupryanbHeie

16.01.2026

67
MalivHbl. IHTerpupoBaHHas cpena
pa3paboTKu
68 Merto/ibl OTJIaJIKU TPOTPaMM 16.01.2026
69 Tunel mepeMeHHBIX B SI3BIKE 19.01.2026
MpOrpaMMHUpPOBaHUS
70 O06paboTKa HEeIbIX YHCel 21.01.2026
71 O6paboTKa BEIIECTBEHHBIX YHCEIT 23.01.2026
72 CrnyuaiiHble U IICEBIOCITyYaliHbIE YnCIa 23.01.2026
73 BerBnenus. CinoxHble yCca0BuUs 26.01.2026
74 [ukmel ¢ yciioBuem 28.01.2026
[{uKIIBI 10 IEPEMEHHOM.
75 B3anmo3aMeHseMOCTb pa3IuyHbIX BUIOB 30.01.2026
LIMKJIOB
76 O0paboTka HaTypaJIbHBIX YHUCEI C 30.01.2026
HCIIOJIb30BaHUEM IIHKIJIOB
Haxosienre Bcex mpoCThIX Yucen B
77 3agaHHOM Juana3one [Ipaktudeckas pabora 0.5 04.02.2026
1o Teme «PeleHre 3a1a4 METOI0M '
nepedopay
78 WNHBapuaHT nukna 06.02.2026




06.02.2026

79 JIoOKyMEeHTHpOBaHUE MPOTpamMM

80 O0paboTka JaHHBIX, XpaHAIMKXCS B (haitinax 09.02.2026

81 Pas3Ouenue 3amayn Ha 11oa3agaqdu 11.02.2026
Hcnonb3oBaHue cTaHIapTHON OMOINOTEKU

20 a3bIKa porpaMMmupoBanusl. [loaxinouenue 13.02.2026
OMOIMOTEK MOAMPOrPaMM CTOPOHHUX
IIPOU3BOJUTEIIEH

83 [ToamporpaMmsl (poueaypsl U QyHKIINN) 13.02.2026

84 [Toanporpammel (Tiporierypbl U GyHKITAN) 16.02.2026

85 [Ipaktuueckas padora no Teme "Pazpaborka 18.02.2026
noanporpamm”
Pexypcus. PekypcruBHble 00BEKTHI

26 (bpaxransr). PekypcuBHBIE IPOLIETYPHI U 20.02.2026
¢byskuuu. Mcnonp3oBaHue cTeka s
OpraHu3allM PeKYPCUBHBIX BBI30BOB

27 ITpakTuyeckas pabora o Teme 20.02.2026
"PexypcuBHbIE TOAIPOrpaMMbI"

28 Moy IBHBII IPUHIMI IOCTPOCHUS 02.03.2026
porpaMmm

&9 YucneHHbIe METOIbI 04.03.2026




90

[TpakTuyeckas padora no Teme «HUucnenHoe
peuieHre ypaBHEHHI»

06.03.2026

91

Hcnons3oBaHue AUCKPCTHU3allU B
BBIYUCIUTCIIBHBIX 3aJJadax

06.03.2026

92

[IpakTuyeckas pabora o Teme
«[TpubnuxEHHOE BHIYMCIIEHUE JUTMH KPUBBIX
U momaneii puryp»

11.03.2026

93

[TpakTrueckas pabota no teme «Ilounck
MakcuMyma (MHHUMYMa) (QYHKITHN

13.03.2026

94

O6paboTKa CHUMBOJILHBIX JIAHHBIX.
Anroput™Mbl 00pabOTKH CUMBOJIBHBIX CTPOK:
MOJICUET KOJTMYECTBA MOSIBIICHUI CUMBOJIA B
CTpOKE

13.03.2026

95

AnTOpUTMBI 00PaOOTKHA CUMBOJIBHBIX CTPOK:
pa3dueHune CTPOKU Ha CIIOBA 110
poOETHHBIM CUMBOJIAM

16.03.2026

96

AnroputmMbl 00pabOTKU CUMBOJIBHBIX CTPOK:
MIOMCK MOJCTPOKU BHYTPH JIaHHOM CTPOKH;
3aME€Ha HallJICHHOM MOACTPOKHU Ha JIPYTYIO
CTPOKY

18.03.2026

97

[Tpaktuyeckas padora o Teme "O6paboTka
CTPOK C UCTIOJIb30BaHHEM (DyHKITHIA
CTaHJIAPTHOUN OUOIMOTEKH S3bIKA
porpaMMupoBaHus”

20.03.2026

98

FeHepauHﬂ CJIOB B 3aJaHHOM aﬂ(baBI/ITe

20.03.2026




99

MaccuBbI ¥ TIOCIIEIOBATEIIEHOCTH YUCET.
[IpakTnueckas pabota o Teme
"3anosHeHne maccusa'

0.5

23.03.2026

100

O0001IEHHBIE XapaKTEPUCTUKHA MacCHBA

25.03.2026

101

JInHeNHBII IOUCK 3aJaHHOTO 3HAYCHUS B
Maccuse. [IpakTuueckast paboTa 1o Teme
"JInHEeNHBIH MOUCK 3aJaHHOTO 3HAUCHUS B
maccube"

0.5

27.03.2026

102

ITpakTrueckas padbora no teme "Ilonck
MUHHUMAJIBHOTO (MAaKCUMAJILHOTO) 3JIEMEHTA
B YHMCJIOBOM Maccuse"

27.03.2026

103

CopTtupoBKa OJHOMEPHOI'O MacCHUBa.
ITpocTble METOIbI COPTUPOBKH.
[Tpaktuyeckas pabdora no Teme "[IpocTsie
METO/Ibl COPTUPOBKHU MaccuBa"

0.5

06.04.2026

104

CoptupoBka ciausinueM. boicTpas

copTupoBKa MaccuBa (anroputm QuickSort).

[TpakTrueckas pabota no teme "bricTpas
COpPTHUPOBKA MaccuBa"

0.5

08.04.2026

105

JIBOMYHBIN MTOUCK B OTCOPTUPOBAHHOM
Maccuse. [IpakTudeckas pabora mo Teme
" JIBOMYHBIN TOUCK"

0.5

10.04.2026

106

JIByMepHbIE MAacCUBBI (MaTpPHULIbI)

10.04.2026

107

Anroput™bl 00pabOTKH MaTPHIL

13.04.2026




15.04.2026

108 Pemienue 3aay ananu3za JaHHBIX

109 CpenctBa TEKCTOBOTO Ipoleccopa 17.04.2026

110 KomnerorepHas BEpcTka TEKCTa 17.04.2026
ITpakTueckas padbora no teme "BépcTka

111 JTOKYMEHTOB C MAaTEMATHYECKAMU 1 20.04.2026
bopmynamu"

112 HNHCTpyMEHTBI pelieH3UPOBaHNUS 22.04.2026

113 [IpakTuueckas paboTa o Teme ) 24.04.2026
"MHoOrocTpaHU4HbIE TOKYMEHTHI"
Ob6naunbie cepBuckl. KonnektuBHas pabota

114 ¢ nokyMeHTamu. [IpakTrueckas pabota mo 0.5 24.04.2026
teme "KomnekruBHast pabota ¢ ’
noKymeHTamu'"

115 Amnanu3 naHHbIX. bonplve 1aHHbIe 27.04.2026

116 MamuHHoe 00yueHue 29.04.2026

117 AHanu3 IaHHBIX C TOMOIIBIO AJIEKTPOHHBIX 04.05.2026
TaOJINII

118 [IpakTrueckas pabora no teme "AHanus | 06.05.2026
JAHHBIX C TTIOMOIIBIO JIEKTPOHHBIX TaduUI"

119 [TocTpoenue rpadukoB QyHKITUH. 0.5 08.05.2026

IIpakTueckas padora no teme "HarnsaHoe
IPE/ICTaBICHNE PE3YIbTATOB




CTaTUCTHYECKON 00pabOTKH TAHHBIX B BUJIC
JUarpaMM CpeJICTBaMU peaKkTopa
ANIEKTPOHHBIX TaOIHIT"

Jlunuu tpenna. Ilpaktuueckas padota no

120 teme "IlonOop auHMK TpeHa, 0.5 08.05.2026

IIPOrHo3upoBaHue”

[Ton6op mapametpa. [IpakTuyeckas padbora

" o 13.05.2026

121 110 TeMe "UKCIIEHHOE PelLlIeHNEe YPABHEHUH C 0.5

MOMOIIIbIO TT0/100pa napamerpa"

OnTuMu3anys Kak MOUCK HAWITYYIIEero

pELICHUS B 3aJ]aHHBIX yCIOBUSIX.
122 [TpakTtuyeckas padora no Teme "Perenue 0.5 15.05.2026

3aj]a4 ONTUMM3ALNU C TIOMOIIBIO

AJIEKTPOHHBIX TabsuL"
123 PesepBHOe Bpemst 15.05.2026
124 PesepBHOE Bpemst 18.05.2026
125 PesepBHOe Bpemst 20.05.2026
126 PesepBHOE Bpemst 22.05.2026
127 PesepBHOE BpeMms 22.05.2026
128 PesepBHOE Bpemst 25.05.2026
129 PesepBHOE Bpems




130 PesepBHOE Bpems 1
131 PeszepBHOE Bpemst 1
132 PesepBHOE Bpems 1
133 PeszepBHOE Bpemst 1
134 PesepBHOE Bpemst 1
135 PeszepBHOE Bpemst 1
136 PeszepBHOE Bpemst 1

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOT'PAMME

136

21.5




11 KJTACC

KoanuyecrBo yacos 1 DJICKTPOHHBIE
ara
Ne Kontpoas | IlpakTuuec uugposkie
Tema ypoka H3Y4YeHH
n/n Bcecero HBIE KHe a 06pa30BaTeJ'lb
padoThI padoThI HbIe pecypchl
1 KonunuectBo nndopmanmu 1 01.09.2025
2 AJNTOPUTMBI CKATUS TaHHBIX 1 03.09.2025
3 Anroputm Xaddpmana 1 05.09.2025
4 [TpakTrueckas pabora no teme "Cxatne | | 05.09.2025
JAHHBIX C TTIOMOIIBIO anroput™Ma Xadhmana"
5 Anroputm LZW 1 08.09.2025
ANTOpUTMBI CKATHSI IaHHBIX C IOTEPSMHU.
6 [TpakTrueckas pabora no teme "Cxatne | 0.5 10.09.2025
JTaHHbIX ¢ otepsmu (anroputmsl JPEG, ’
MP3)"
7 CxopocTh niepeaun JaHHbIX 1 12.09.2025
8 [ToMexoycToiunBbIE KOIBI 1 12.09.2025
9 I[IpakTuueckas padora 1o Teme 1 1 15.09.2025
"[TomexoycroiturBbie KOAbI"
10 Cucrembl. KOMIIOHEHTBI CUCTEMBI U UX 1 17.09.2025




B3auMoeiicTBue. CucteMHbIit A (exT.
VYnpasieHnue Kkak HHQOPMALMOHHBIN
nporiecc. OOpaTHas CBsI3b

11 Mopenu u MoAenupoOBaHuE 19.09.2025
12 padbi 19.09.2025
13 Pemenue 3amau ¢ momoipto rpadoB 22.09.2025
14 HepeBbst 24.09.2025
15 OCHOBBI TEOPUU UTP 26.09.2025
[Ipaktuyeckas padora no Teme "[lonck
16 . . 26.09.2025
BBIUTPBIIITHOM CTPATErHH B UTPE C TIOJTHOM
uHpopmanuein"
17 CpencTBa UCKYCCTBEHHOT'O MHTEIIJIEKTA 29.09.2025
13 [TpakTuueckas pabota no teme "Cpezncrsa 01.10.2025
HCKYCCTBEHHOT'O MHTEJIIeKTa"
dopmManuzanys TOHITHS aITOPUTMA.
19 Mammna TrlopuHra Kak yHUBepcalbHas 03.10.2025
MoJienb Beiunciennil. Teznc Uépua—
Treropunra
[TpakTrueckas padboTa o Teme
20 "CocraBieHue MPOCTON MporpaMmbl AJIst 03.10.2025
MaimuHbl Teropunra"
21 Mammuna ITocta 06.10.2025




08.10.2025

22 Hopmanbhbie anropudmer MapkoBa
ANTOPUTMUYECKU HEpPa3pEIINMBbIC 3a1a4H.

23 3amaua octaHoBa. HeBO3MOXKHOCTD 10.10.2025
ABTOMATHUYECKOM OTIIAJKU MPOTpaMM

24 CI10HOCTb BBIUYUCICHHI 10.10.2025
[Touck nmpocThIX YKcel B 3aJaHHOM

25 JTMATIa30He C TTIOMOIIBIO AJITOPUTMA «PEIIETO 13.10.2025
Oparochena»

"

26 [IpakTuueckas pabora no teme "Ilonck 15.10.2025
IIPOCTBIX YHUCEN B 33JaHHOM J1Mara3oHe"

7 MHuoropa3psiiHbIe IeNble YUCIa, 3aa9u 17.10.2025
JUIMHHOM apu(MeTHuKu

73 IIpakTrdeckas padora no teme "Peanusanus 17.10.2025
BBIYMCIICHU C MHOTOpa3psiAHBIMU YuciIaMu"
CrnoBapu (accolmaTiBHBIC MaCCUBBHI,

29 ortoOpaxenus). Xom-tadnuuel. [Toctpoenue 20.10.2025
an(paBUTHO-9aCTOTHOTO CJIOBAPS JIsI
3aJIaHHOTO TEKCTa
[IpakTudeckast paboTa Mo Teme

30 "I[TocTpoenue andaBUTHO-YACTOTHOTO 22.10.2025
cJoBaps IS 3aJJaHHOTO TekcTa"

31 AHanu3 TeKCTa Ha €CTECTBEHHOM SI3bIKE. 24.10.2025

BBII[GJIGHI/IC HOCJIGIIOBaTeJIbHOCTeﬁ 110




mabsiony. PerymsipHbie BEIpaKeHHUS.
YacTOTHBIN aHAIN3

32

[IpakTnyeckas padorta no Teme "AHanusz
TEKCTa Ha €CTECTBEHHOM SI3bIKe"

24.10.2025

33

Creku. AHanu3 MpaBUIBHOCTH CKOOOYHOTO
BBIPAKEHUS

05.11.2025

34

Boruncnenme apupmMerniaeckoro
BBIPKEHUS, 3aIIMCAHHOTO B TOCT(UKCHOM

hopme

07.11.2025

35

[IpakTnueckas pabota o Teme
"Brruncienue apuMeTHIECKOTO
BBIPAYKEHUS, 3aIICAHHOTO B TOCT(UKCHOM

dbopme"

07.11.2025

36

Ouepenu. Mcnonb3oBanue ouepeau 1is
BpeMeHHOFO XpaHeHI/Iﬂ JTAHHBIX

10.11.2025

37

[IpakTuyeckas pabora o Teme
"Ucnonw3oBanue ouepean”

12.11.2025

38

[epeBbs. Peanusanus gepesa ¢ IOMOLIBIO
CCBIJIOYHBIX CTPYKTYp. J[BonuHbIE
(bunapusie) nepesbs. [locTpoenue nepena
JUIs 33JaHHOTO apU(PMETHIECKOTo
BBIpKCHUS

14.11.2025

39

[IpakTuyeckas pabora o Teme
"Hicnonp30BaHue 1€pPEBbEB AJIsl BBIYMCICHUS
apu(pMETHYECKUX BBIpaKEHUH"

14.11.2025

40

PeKprI/IBHLIe AJITOPUTMBI 06XO,Z[8. ACpeBa.

17.11.2025




Hcnonp3oBaHue cTeka U O9epeu TSt
o0xo/1a iepena

41

PexypcuBHBIE anropuTMbl 00X0/1a AepeBa.

Hcnonp30BaHue CTEKa U OUEpean ISl
o0xoja aepena

19.11.2025

42

Anroputmsl Ha rpadax. [Tocrpoenue
MHUHHUMAJILHOTO OCTOBHOTO JIepeBa
B3BEIICHHOT'O CBS3HOTO
HEOPHEHTUPOBAHHOTO rpada

21.11.2025

43

O6xox rpada B rmyouny. O6xon rpada B
MIAPHUHY

21.11.2025

44

KonnuecTBo pa3inuyHbIX MyTEeH MEXKIY
BEPIIMHAMU OPUEHTHUPOBAHHOTO
alMKINYecKoro rpaga

24.11.2025

45

Anroputm JleUKCTpHI.

26.11.2025

46

[TpakTrueckas paboTa Mo Teme
"Borunicnenue IIuMHbI KpaTyaniiero myTH
MEX]y BepIIMHaMu rpada (aIroputm
HeikcTpbr)”

28.11.2025

47

Anroputm @noitna—Y opiiaiia

28.11.2025

48

3aiauu, penraeMbpie ¢ TOMOIIBIO
ANHAMHWYCCKOI'0 IIpOorpaMMHUPOBaHUS:
BBIYHCIICHHE PEKYPCUBHBIX (DyHKUINN

01.12.2025

49

[IpakTnueckas paboTa o Teme
"BpIunciienne peKypcuBHbIX (YHKIHH C

03.12.2025




MTOMOUIbIO JMHAMUYECKOTO
IporpaMMupoBaHus”

50

3aiauu, penraeMbie ¢ TOMOILbIO
JTUHAMHAYECKOTO MPOTPAMMUPOBAHUS:
MOACYET KOJMYECTBA BAPUAHTOB

05.12.2025

51

IIpaxTrueckas padora mo teme "Iloacuér
p p

KOJIMYECTBA BAPHAHTOB C IIOMOIIBIO
JTUHAMHYECKOTO pOorpaMMUpoBaHus"

05.12.2025

52

3az[aq1/1, peuIracMbI€ C MIOMOIIBIO
ANHAMHUYCCKOI'0O MIpOTrpaMMHUPOBAHUS:
3aJda4u OIITUMHU3aAlI1H

08.12.2025

53

[TonsiTue o mapagurmax
nporpamMmmupoBanus. O630p S3bIKOB
MIpOrpaMMHUPOBaHUS

10.12.2025

54

[TonsiTrie 06 0O BEKTHO-OPUEHTUPOBAHHOM
IPOrpaMMHUPOBAaHUH

12.12.2025

55

O0BexThI U Ki1acchl. CBOMCTBA U METOIBI
00BEKTOB

12.12.2025

56

OOBbEeKTHO-OPUEHTUPOBAHHBIN aHATU3

15.12.2025

57

[IpakTuyeckas pabora o Teme
"Hcronp30BaHUE TOTOBBIX KJIACCOB B
nporpamme”

17.12.2025

58

PazpaboTka mporpaMmm Ha OCHOBE OOBEKTHO-
OPHEHTUPOBAHHOTO MOAX0/Ia

19.12.2025

59

[TpakTnueckas padota "Pa3paboTka nmpocToii

19.12.2025




MPOTPAMMBI C UCITOJIB30BAHUEM KJIacCOB"

Wukancynauusd. [Ipaktuueckas padbora no

22.12.2025

60 Teme "Pa3paboTka kiacca, UCIOJIb3YIOIIETO 0.5
WHKATCYJSAIUI0"

61 Hacnenosanue. [Tomumopduzm 24.12.2025

6 [IpakTuueckas padota o teme "Pa3padoTka | 26.12.2025
HepapXxHuu KJ1accoB"
Cpenbl ObICTPOI pa3pabOTKH MPOrpaMM.

. 26.12.2025

63 [IpoexTrpoBanue uaTepdeiica
I10JIb30BaTEIS

64 [IpoexktupoBanue nuntepdeiica 29.12.2025
I10JIb30BaTEIS

65 Vcnonb30BaHue rOTOBBIX YIPaBIAEMBIX 12.01.2026
3JIEMEHTOB JIJIsl IOCTpOeHus! uHTepgelica

66 IIpakTnueckas pabora no teme "PazpaboTka | 14.01.2026
MporpaMMel ¢ rpaduueckuM unTepdericom”

67 H3y4enne BTOpOro si3bIka 16.01.2026
IIPOrpaMMHUPOBAHUS

68 W3yuenune BTOpoOro s3bIka 16.01.2026
IIPOrpaMMHUPOBAHUS

69 OTanbl KOMIIBIOTEPHO-MAaTEMAaTHYECKOTO 19.01.2026
MOJIJIUPOBAHUS

70 JuckpeTusamus npu MaTeMaTH4IeCKOM 21.01.2026

MOICIIMPOBAHUHN HCTIPCPBIBHBLIX ITPOLICCCOB.




MoaenupoBaHHe IBUKECHHS

[IpakTnueckas paboTa o Teme

23.01.2026

71 n n 1
MoaenupoBaHu€e IBUKEHHUS
MonenupoBaHue OUOIOTUYECKUX CUCTEM.
23.01.2026
72 [IpakTuyeckas pabora o Teme 0.5
"MonenupoBaHue OUOIOTHYECKUX cucTeM"
MatemaTuueckre MoJIeIH B SKOHOMHUKE.
73 BrruncnurenbHble SKCIIEPUMEHTHI C 26.01.2026
MOJIETISIMU
BepositHocTHBIE MOnenu. [IpakTnueckas
74 pabota no Teme "MMuTaniMoHHOE 0.5 28.01.2026
MOJIETTUPOBAHUE C MTOMOIIBI0 METO1a '
MomnTe-Kapno"
75 KomnroTepHoe MoienrpoBaHie CUCTEM 30.01.2026
yIIpaBJICHUS
76 O6paboTka pe3yabTaTOB KCIEPUMEHTA 30.01.2026
77 Tabnuunble (pensunoHHbIe) 0a3bl TaHHBIX 04.02.2026
[Touck, copTupoBKa U PUILTPAIIHS TaHHBIX.
73 3anpockl Ha BEIOOPKY JaHHBIX. 3apOCHI C 06.02.2026
napameTpamu. Beraucisemblie mosis B
3arpocax
79 ITpakTiueckas pabota o Teme "Pabora ¢ | 06.02.2026
rOTOBOM 0a30il TaHHBIX"
80 MHuororabnuuabie 0a3sl JaHHBIX. THITBI 09.02.2026

cBsizel Mexay TabnunamMu. BHemnuil kioy.




IlemocTHOCTH 0a3bI JAHHBIX

81 [IpakTuueckas padota no reme "Pa3padoTka 11.02.2026
MHOT'OTa0JIMYHOM 0a3bl TaHHBIX"

82 3anpockl K MHOTOTA0JIMYHBIM 0a3aM JTaHHBIX 13.02.2026

23 [TpakTudeckast padora mo Teme "3ampocsl K 13.02.2026
MHOTOTa0JIMYHON 0a3e JaHHBIX"

84 S3bIk ynpaBneHus qaHasiMu SQL 16.02.2026
[IpakTnueckas paboTa o Teme

85 "VrpasieHue JaHHBIMH C TTIOMOIIBIO SA3bIKA 18.02.2026
SQL"

26 Hepensuunonnsie 6a3bl JaHHBIX. 20.02.2026
DKCHEPTHBIE CUCTEMBI

87 HNHTepHEeT-IPpUIIOKEHUS 20.02.2026
[TonsiTHE O CEpBEPHOM M KIIMEHTCKOM YaCTIX

88 caiita. TexHOJIOTUS «KIIMEHT — CepBEP», €€ 02.03.2026
JIOCTOMHCTBA U HEJOCTATKU

89 OcHoBbl s13p1ka HTML 04.03.2026

90 [IpakTudeckas pabora no teme "Coznanue 06.03.2026
TEKCTOBOM BeO-CTpaHUIIbI"

91 Ocnogsl s3p1ka HTML 06.03.2026

92 OcHoBgsl s3p1ka HTML 11.03.2026




[IpakTnueckas pabora no teme "Coznanue
BEO-CTpaHUIIBI, BKIIOYAIOMIEH

13.03.2026

93 . 1
MYJIbTUMEANIHBIC 00BbEKThI (PUCYHKH,
3BYKOBBIE JIaHHBIE, BU/I€0)"
94 OcHoBbI KackaaHBIX TabuIl ctuieit (CSS) 13.03.2026
[IpakTnueckas pabota o Teme
" 16.03.2026
95 OdopmiieHrE CTPAHUIIBI C TOMOIIBIO 1
KacKaaHbIX TaOmuI] cTuiiein”
96 Cuenapuu Ha s3bIke JavaScript 18.03.2026
97 Cuenapuu Ha s3bIKe JavaScript 20.03.2026
98 ®dopMbI Ha BEO-CTpaHUIIC 20.03.2026
99 ITpakTuueckas padora mo Teme "O6paboTKa | 23.03.2026
TaHHBIX Gopm"
100 Pa3memenue Be6-caiiToB. Yciayra XOCTHHIA. 25.03.2026
3arpy3ka (¢aitioB Ha CalT
Kanpuposanue. lcnpasnenue
101 nepcnekTusbl. [ 'ucrorpamma. Koppekuus 27.03.2026
YPOBHEH, KOPPEKIIHS LIBETA.
Ob6ecuBeunBaHue IIBETHBIX U300paKEHUI
Broa n3o0pakeHuil ¢ HCTIOIB30BaHIEM
102 Pa3IUYHBIX UPPOBBIX YCTPONCTB. 0.5 27.03.2026

[TpakTrueckas padota o teme "OOpadoTKa
uudposbix Gororpaduit”




Peryms. Pabota ¢ obnactsimu. @uibTpsl.

103 [IpakTnueckas pabora no teme "Peryib 0.5 06.04.2026
nundposbIx Gororpaduit”
MHorocnoiiabie n3o0pakeHus. TekcToBbie

104 ciou. Macka cnosi. Kananel. CoxpaneHue 08.04.2026
BbIIEJIEHHON 00JacTu

105 [IpakTuyeckas pabora o Teme | 10.04.2026
"MHorocnoitabie n300paxxeHus"
ITonroToBka MILTIOCTpaALMii /U1 BeO-caiiToB.

106 [IpakTryeckas pabota o Teme 0.5 10.04.2026
" AHUMUPOBaHHbIE H300pakeHus"

107 Bextopnas rpaguka. Bekropuzanus 13.04.2026
pacTpOBBIX U300paXKeHUH

108 [IpakTuueckast pabora no teme "BexTopHas | 15.04.2026
rpaguka”

109 [TpUHIUIBI TOCTPOCHUS M PEIaKTUPOBAHUS 17.04.2026
TPEXMEPHBIX MOJIETEN

110 HpaKmquIf?ﬂ pabota o TCMGV"COI&IIEIHI/IG | 17.04.2026
MPOCTBIX TPEXMEPHBIX Mojenei"

111 Cerounsie Mojenu. Martepuabl 20.04.2026

112 [IpakTudeckas pabota no teme "CeTouHbIe 1 22.04.2026
monaenun"

113 MonenrpoBaHie HCTOUHUKOB OCBEIICHHUS. 24.04.2026
Kamepnt

114 [IpakTuueckast pabora no teme "Pennepunr" 1 24.04.2026




115

AnnutuBHbIe TexHOJoTuH (3D-npuHTEpHI)

27.04.2026

116 [TonsiTHE O BUPTYaJIbHON PEATIBHOCTH U 29.04.2026
JIOIOJIHEHHOM PEabHOCTH
117 PesepBHOE Bpemst 04.05.2026
118 PesepBHOE BpeMst 06.05.2026
119 PesepBHOE BpeMst 08.05.2026
120 Pe3epBHOE BpeMst 08.05.2026
121 PezepBHOE Bpems 13.05.2026
122 PesepBHoe Bpems 15.05.2026
123 PesepBHOe Bpemst 15.05.2026
124 PesepBHoe Bpems 18.05.2026
125 PesepBHOe Bpemst 20.05.2026
126 Pe3sepBHOE BpeMmst 22.05.2026
127 PesepBHOe Bpemst 22.05.2026
128 PesepBHOe Bpemst 25.05.2026




129 Pe3epBHOE Bpems 1
130 PeszepBHOE Bpemst 1
131 PesepBHOE Bpems 1
132 PeszepBHoe Bpemst 1
133 PeszepBHOE Bpemst 1
134 PeszepBHoe Bpemst 1
135 PeszepBHOE Bpemst 1
136 PeszepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

136

36.5







IPOBEPSIEMBIE HA EI'D 11O UH®OPMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOMN
IMPOTPAMMBI CPEJHETO OBIIIEI'O OBPA3OBAHUS

Kon
nposepse IIpoBepsiemble TpeGOBaHUS K PEIMETHBIM pe3y/IbTaTaM
MOI0 OCBOCHMS OCHOBHOH 00pa30BaTe/IbHOM MPOIrPaMMBbI CpeIHero
TpeOOBaH 0011ero o0pa3oBaHus

ust

1. 3namo (nonumams)

ITonumanue OCHOBHBIX IIPUHIUIIOB YCTPOMCTBA u
(YHKIIMOHUPOBAHUS COBPEMEHHBIX CTAallMOHAPHBIX U MOOMIJIBHBIX
L1 KOMIIBIOTEPOB; TEHACHIUN Pa3BUTHUs KOMIIBIOTEPHBIX TEXHOJIOTHUM;
' BJIaJICHHUE HAaBbIKAMU pPa0OThl C ONEpPAlMOHHBIMH CHCTEMaMH U
OCHOBHBIMHM BHJIaMH TIPOTPAMMHOTO OOECIeYEeHUsI Il PELICHUs

y4eOHBIX 3a71a4 110 BEIOPAHHOH CIEIUaTU3aIiH

12 Hanuume npencraBieHuit o 0a30BBIX MPHUHIMIAX OPTaHW3AIMU U

(YHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX CETEH

13 IlonnMaHue OCHOBHBIX MMPUHOUIIOB AUCKPCTHU3AlUU PA3JIUIHBIX

BUJI0B MH(OpMaLMH

[Tonumanue 06a30BBIX AITOPUTMOB OOpPaOOTKM YHUCIOBOM U
TEKCTOBOW WHGpOpManuu (3amuch 4uced B MO3UIMOHHON cucTeme
14 CYMCIICHHUS], NEIUMOCTb LEJbIX YHMCEI; HAXO0XKICHHUE BCEX MPOCTBIX
' yucesl B 3alaHHOM JAMana3oHe; 00paboTka MHOIOpaspsAIHbIX LEJbIX
YHCeJl; aHAJIN3 CUMBOJIBHBIX CTPOK U JIPYTHX), AITOPUTMOB ITOMCKA U

COPTHPOBKH

3HaHne q)YHKHI/IOHaJ'IBHI)Ie BO3MO>XKHOCTH HHCTPYMCHTAJIbHBIX

1.5
CpPEZICTB Cpelbl pa3paboTKH

1.6 Bnagenue OCHOBHBIMU CBEACHUSIMHU O 0azax JaHHBIX, UX CTPYKTYpPC,

CpEJICTBAX CO3JaHus U paboThl C HUMH

I[loHnmMaHue  BO3MOXKHOCTEM W OIPAHUYEHUM  TEXHOJIOTUU
17 HMCKYCCTBEHHOTO HWHTEJUIEKTa B Pa3JIMYHBIX OO0JACTIX; HaJIU4He

npeCTaBiIeHU 00 UCIOIb30BaHUH HH()OPMAITMOHHBIX TEXHOJIOTUH

B Pa3IMYHBIX MPOoeCCHOHANBHBIX cepax

1.8 Bnanenue TEOPETHYECKUM armapaTom, IIO3BOJISIOIIAM




OCYWIECTBIIATh IPEICTABICHAE 3aJaHHOTO HATYPAJIBHOTO YHUCIIA B
Pa3JIMYHBIX CHCTEMaX CYHCIICHHUS; BBINOJIHATH IPeoOpa3oBaHuUs
JIOTMYECKUX BBIPAXKEHUH, MCIIOJIB3Ysl 3aKOHbI anreOpbl JIOTMKH;
OTIpeNIeNIATh KpaTyalIliii myTh BO B3BEHIICHHOM rpad)e U KOJHMIECTBO

HYTeﬁ MCXKAY BCEpIIMHAMHU OPUCHTUPOBAHHOI'O aAHUKINYCCKOTO

rpada

Ymemo

2.1

YMeHHe ucnoib30BaTh KOMIBIOTEPHO-MATEMaTUUECKUE MOJICTH ISt
aHaiM3a OOBEKTOB M  TpOIEeccoB:  (QOpPMYITUPOBaTH  LENb
MOJICJIUPOBAHUS, BBIMOJHATH aHAJIU3 PE3YyJIbTAaTOB, MOJTYYEHHBIX B
XOI€  MOJEIMPOBAHUS;  OLIGHMBATh  aJ€KBAaTHOCTb  MOJIEIHU
MOJIETTUPYEMOMY OOBEKTY WUJIU MPOIIeCCy; MPEICTaBISTh Pe3yIbTaThl

MOZACIIMPOBAHUA B HAITIAAHOM BUIC

2.2

YMeHne Kinaccu(pHUIMPOBaTh OCHOBHBIE 3aJjaud aHalIM3a JaHHBIX
(mporHo3upoBaHue, KilaccuUKalMs, KiIacTepu3alus, aHajlu3
OTKJIOHEHMI); IOHMMATh IIOCJIEAOBATEIbHOCTh PELICHUs 3a1ay
aHaJIM3a JAaHHBIX: COOp MEPBUYHBIX JTaHHBIX, OYMCTKAa M OIIEHKA
KayecTBa JIaHHBIX, BBIOOp W (WIM) TIOCTPOCHHE MOJIETH,
npeoOpa3oBaHUe IAHHBIX, BU3yalu3alys IJaHHBIX, MHTEPIpETaLus

pe3yJIbTaToB
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YMmenue omnpeneniatb MHPOPMALMOHHBIM  0O0BEM  TEKCTOBBIX,
rpadguyecKkux W 3BYKOBBIX J@HHBIX IPU 3aJaHHBIX [apaMeTpax
JUCKpETU3alMK. Y MEHHE ONPEIENIATh CPEAHIOI0 CKOPOCTh Nepeiaun
JTAHHBIX, OLIEHUBATh U3MEHEHUE BPEMEHU Nlepeiaul IIpu U3MEHEHUN

UH(POPMALMOHHOTO 00BEMA TAHHBIX M XapaKTEPUCTHK KaHajla CBS3H

2.4

YMenue CTPOUTH KOMA, O6CCHC‘IHB&IOLHHI‘;I HANMMCHBIIIYIO BO3BMOXHYIO

CPEIIHIO0 JUTMHY COOOIEHUS IPU U3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHue ucnosib30BaTh MPU PELICHUH 3a7a4 CBOMCTBA MO3ULIMOHHON
3aIIMCU  YHCEJI, QJITOPUTMbI IIOCTPOCHUS 3allUCHM  4YuCla B
MO3UIIMOHHON CHUCTEME CYMCIEHUS C 3aJaHHBIM OCHOBAHUEM H
IIOCTPOECHUS YMCIIa 10 CTPOKE, COAEPKAIEH 3allUCh 3TOTO YKCIIA B
MO3UIIMOHHON CHCTEME CYHCICHHS C 3aJaHHBIM OCHOBAHUEM;
YMEHHE BBIMOJHATh apUPMETHUYECKHE OINEpalMd B TO3HIIMOHHBIX

CHUCTCMAaXxX CUHHUCIICHHUA

2.6

YMmenue CTPOUTH JIOTMYCCKOC BBIPAKCHUEC B I[HS’BIOHKTI/IBHOﬁ n

KOHBIOHKTUBHOM HOpMaJIbHBIX (opMax 1o 3aJaHHOM Tabuuie




HCTUHHOCTH, HCCJIICO0BATh 00J1aCTb UCTHHHOCTH BBICKAa3bIBaHUA,
COACPKAMICTO TMCEPCMCHHLBIC, PCIIATh HCECJIOXKHBIC JIOTUYCCKUC

ypaBHEHUS

2.7

YMeHne pemaTth alrOpUTMUYECKUE 33/1a4¥, CBA3AHHBIE C AHAIN30M
rpa¢oB (3aJaud  HOCTPOGHUS ONTUMAIBHOTO IYyTH MEXIY
BepIIMHAMU rpada, OmpeesieHus] KOJIWYEeCTBA Pa3IMYHBIX ITyTei

MEX/y BEPLIIMHAMU OPHUEHTUPOBAHHOTO ALIMKIMYECKOTO rpada)

2.8

YMeHHe UCTI0Nb30BaTh IEPEBhs MPU aHAINU3E U MOCTPOCHUH KOJIOB U
JUISL TIPEJICTaBICHUS apU(PMETUUECKUX BBIPAKEHUM, MpPHU PElICHUU
3a/1a4 MOUCKAa U COPTUPOBKU;, YMEHHE CTPOUTH JIEPEBO HUIPHI IO
3aJlaHHOMY  aliTOPUTMY;  pa3pabaTeiBaTh ¥  OOOCHOBBIBATH

BBIUTPBIIIHYIO CTPATErUI0 UIPbI

2.9

YMeHHe aHalu3upoBaTh AITOPUTMBI C HCIOIB30BAHHEM TaOJIHII
TPACCHUPOBKH; ONpEAETATh 0€3 WCIOJNB30BaHUs  KOMITBIOTEPa
pe3yNnbTaThl BHINOTHEHHS] HECIOXKHBIX MPOTpamMM, BKIHOYAIOIINX
[IUKJIBI, BETBJICHHUS W TOAMPOTPAMMBI, MPU 3aJaHHBIX HCXOIHBIX

JaHHBIX

2.10

YMeHue onpenensTh CIO0XKHOCTh H3y4yaeMbIX B Kypce 0a30BbIX
QIrOpUTMOB  (CYMMHPOBAHHME JJIEMEHTOB MAacCHBa, COPTUPOBKA
MaccuBa, nepeOOpHbIE AITOPUTMBI, TBOMYHBIN MMOMCK) U MPUBOAUTH
OpUMEpPhl HECKOJBKHX aJTOPUTMOB pA3HOM  CIOXKHOCTU  JUIS

peLIeHns OTHOW 3a7a4u

2.11

Brnanenue yHHMBepCaldbHBIM SI3bIKOM NMPOTPAMMHPOBAHHS BBICOKOTO
ypoBHs (ITackans, Python, Java, C++, C#), mpencraBieHusMH O
0a30BBIX TUMAX MJAaHHBIX U CTPYKTypax JaHHBIX; YMEHHUE
WCIIOJIb30BaTh OCHOBHBIC YIIPABISIONINE KOHCTPYKIIUU, YMEHHE
OCYIIECTBIISITh aHAIM3 TPEUIOKCHHONH TPOrpaMMBI: OIPEICSITh
pe3yNbTaThl pabOThl IPOTPAMMBI P 3a/1aHHBIX UCXOTHBIX JaHHBIX;
OTIPE/CIIATh, MPU KAKUX HCXOJHBIX JAHHBIX BO3MOXKHO IOYYCHHE
YKa3aHHBIX pE3yJIbTaTOB; BBISABIATH JlaHHBIE, KOTOpPBIE MOTYT
NpUBECTH K omubOke B paboTe mnporpammsl; (GOpMYIUPOBATH

MPCIJIONKCHUS 110 YIIYUIICHHUIO IIPOrpaMMHOT'0 KOda

2.12

VMeHHe peaau30BbIBaTh HA BBIOPAHHOM JUIS H3YYCHHS S3bIKE
nporpaMMupoBanus Beicokoro ypoBHs (Ilackans, Python, Java, C+
+, C#) TumoBble aIrOpUTMBI O00paOOTKM 4YHMCEN, YHCIOBBIX

HOCHGHOB&TGHBHOCTeﬁ 1 MAaCCHBOB: IPCACTABJICHHUC 4YHCJa B BHUAC




Ha0opa TPOCTBIX COMHOXXHTENEH; HaxXO0XJIEeHHEe MaKCUMaIbHOU
(MuHUMaNbHON) 1M(PB HATYpaJbHOTO YHCJA, 3alHUCaHHOTO B
CHCTEeME CUHCICHUS C OCHOBaHHMEM, He mpeBbimamonmmM 10;
BBIYUCIICHHE 00OOIIEHHBIX XapaKTEPUCTHUK AIIEMEHTOB MacCHBa WIIN
YHCIIOBOM TOCIJIEIOBATEIEHOCTH (CYMMBI, MPOM3BEICHUS CPEIHETO
apu(METHIECKOT0, MHHAMAIBHOTO W MaKCHMAaJbHOTO 3JIEMEHTOB,
KOJINYECTBA 3JEMEHTOB, YIOBJICTBOPSIONINX 3a/JlaHHOMY YCIIOBHIO);
COPTHUPOBKY DJJIEMEHTOB MAaCCHBa; yMEHHE HCIIOIb30BaTh B
nporpaMMax JIaHHbIE Pa3IMYHBIX THUIOB C YYETOM OrpaHHUYCHHH Ha
JIMana3oH WX BO3MOXKHBIX 3HAUYCHHWH, NPHMEHSTh NPU PEIICHUU
3ama4 CTPYKTYpPbl NAaHHBIX (CIIMCKH, CIIOBApH, CTEKH, OYEpPEIH,
JIepeBbs1); IPUMEHATh CTaHAAPTHBIE U COOCTBEHHBIE MOANPOrPAMMBI
Uit 00paOOTKM YHUCIIOBBIX JTAHHBIX M CHMBOJBHBIX  CTPOK;
UCTIONIb30BaTh ~ NpU  pa3paboTke  mporpamm  OuOimoTexu
HOANPOTrPaMM; YMEHHUE HCIOJIB30BaTh CPEICTBA OTIAJKH MIPOTPaMM

B CpeJie IpOrpaMMHUPOBaHUs

YMeHHe HCIOoJIb30BaTh SJICKTPOHHBIC Ta6J'II/II_ILI I aHaJlk3a,

OpeJICTaBlIeHUss M 00pabOTKM  JaHHBIX  (BKJIOYas  BBIOOP

2.13 ONTUMAJIFHOTO PEIICHUs,, MOoA00p JIMHUM TpPEeHJa, pelleHHe 3aaad
IPOTHO3UPOBAHUA); yMEHHe UCIIOJIb30BaTh TaOJIMYHBIC
(pensioHHbBIE) 06a3bl JAHHBIX U CIIPABOYHBIE CUCTEMBI
YMeHue OpraHu30BBIBATH JTUYHOE WH(POPMALMOHHOE MPOCTPAHCTBO

514 C WCIOJB30BAHMUEM pPA3INYHBIX CPEACTB IH(POBBIX TEXHOJIOTHH;

MOHUMaHKHE BO3MOXKHOCTEH LU(PPOBBIX CEPBUCOB T'OCYIapCTBEHHBIX

ycIyT, UG POBBIX 00pa30BaTEeNbHBIX CEPBUCOB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
EI'D 11O HH®OPMATHUKE

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

1 [udposas rpaMOTHOCTH

OCHOBHEBIE TEHACHIWHN Pa3BUTHUA KOMIIbIOTCPHBIX TEXHOJIOTHH.
11 HapanneanHe BBIYMCIICHUS. MHOFOHpOHeCCOpHHC CHUCTCMBEI.
Pacnpez{enéHHHe BBIYUCIHUTCIIBHBIC CUCTCMBI 06pa60T1<a OONIBIINX

JaHHBbIX

[IpyHIMIIBI TOCTPOEHUS U aNNapaTHbIE KOMIIOHEHThI KOMIIBIOTEPHBIX
12 cereil. CereBble npoTokodbl. Cerb MHTepHeT. Anpecauuss B CeTH
Wntepner. Ilpotokonsr creka TCP/IP. Cucrema JOMEHHBIX HMEH.

Pasgenenue IP-cetn Ha moaceTH ¢ TOMOIIBIO0 MACOK MOACETEN

QaitnoBass cucrema. [louck B aitnmoBoir cucreme. IlpuHnuUIBI
1.3 pa3MeleHlss U UMEHOBaHMs (DaiijloB B JONTOBPEMEHHOW MaMSTH.

[ITaG0HBI AJ1s OnMcaHus TPy (aitioB

1.4 CkopocTh mepenayd JaHHbIX. 3aBUCHUMOCTh BPEMEHM IMepeAadd OT

I/IH(1)OpMaLII/IOHHOl"O 00BéMa JAaHHBIX U XaPaKTCPHUCTUK KaHalla CBA3U

HIudpoanne nanHbIX. CHMMETpHYHBIE H HECUMMETPUYHBIC TIHADPHI.
1.5 HIudper npocroit 3amensl. Hludpp Llesaps. [ludpp Bmkenepa.

Anroputm mmdpoBanus RSA

Konpl, mno3Bossiomue o0OHApYKHMBaThb U MCIPABIATh OLIUOKH,
1.6 BO3HUKAIOIIME IIpU Iepefadye JaHHbIX. PaccrosHume XsMMMHra.

Komuposanue ¢ mopropenuem 6utoB. Koapl XoMmmuHra

2 Teopernueckue 0CHOBBI MH()OPMATHKH

JlBonuHoe koaupoBaHHE. PaBHOMEpHbIE U HEPAaBHOMEPHBIC KOIbI.
91 JlekoaupoBaHue cooOnieHui, 3allUCAHHBIX  C  IIOMOIIBIO
HEPAaBHOMEpPHBIX KOAOB. YcioBue Pano. IlocTpoeHme 0aHO3HAYHO

JEKOJUPYEMBIX KOJIOB C ITOMOIIIBIO IepeBa

Teopernueckue nOAXOAbl K OLEHKE KOJIMYECTBA HH(OpPMALUU.
Enuaunel  m3MepeHuss konudectBa uHpopMmanuu.  AndaBUTHBIN
2.2 MOJIXO/A K OILIEHKe KoymdyecTBa MH(opMaruu. 3aKOH aJAUTUBHOCTH
unpopmanuu. Dopmyna Xapriu. WHopmanus U BEpOSTHOCTb.
®opmyna [llennona




2.3

Cucremsl cuncienus. Pa3BEpHyTas 3anuch METbIX U IPOOHBIX YHCeT B
MO3HMIIMOHHOM cucTeMe cuuciieHns. CBOWCTBa MO3UIIMOHHOHN 3amucH
YHUCia: KOJUYECTBO IU(P B 3aIllMCH, MPU3HAK JIETUMOCTH YHCIIa Ha
OCHOBAHHME CHUCTEMbI CUUCICHUS. AJITOPUTM TEPEBOJA IEIOr0 YUCiIa
13 P-n4yHOI CUCTEMBI CUMCIICHHS B AECATUYHYIO. AJTOPUTM MEPEBOAA
KOHEUHON P-muHOW apoOu B ACCATHUHYIO. AJNTOPUTM TEepeBOAa
LIEJIOT0 YHClIa W3 JECATUYHOW CHUCTEMBI CUUCIEHHUs B P-uunylo.
[lepeBon koHeuHO# necaTUuHOM npoOu B P-wunyro. JlBowdHnas,
BOCbMEpPUYHAs M IIECTHAAUATEPUYHAS] CUCTEMbI CUHCIICHUS, CBS3b
MEXIy HUMHU. Apu(pMETHYECKHE OTepallii B TMTO3UIIMOHHBIX CUCTEMaX

CUHCJICHHUA
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TpOI/I‘-IHaH YpaBHOBCUICHHAA cHuCTeéMa CUHCJICHHA. I[BOI/I‘{HO-

J€CATUYHAas CUCTEMa CUHUCIICHUA

2.5

KomupoBanue  tekcroB.  KommpoBka  ASCII.  OpnoGaiiTHble
koaupoBku. Crannapt UNICODE. Koauposka UTF-8. Onpenenenue

nH(POPMAITMOHHOTO 00BEMA TEKCTOBBIX COOOIICHUIA

2.6

KomupoBanue wnzobpakenuii. OneHka HHPOPMAIMOHHOTO 00BEMA
rpaguyecKuX JaHHBIX TIPH 33JaHHBIX pPa3pelIeHUH U TIIyOuHe
KoaupoBaHus 1Beta. l[BetoBbie wmoxenu. KoampoBanue 3ByKa.
Onenka nHPOPMALIMOHHOTO 00bEMA 3BYKOBBIX JAHHBIX MPH 3a1aHHBIX

JaCTOTC JUCKPETU3ALUHN U PA3PAIHOCTH KOAUPOBAHUA

2.7

Anrebpa noruku. IloHsThe BbICKa3bIBaHUS. BBICKa3bIBATEIbHbBIE
dhopmsl (mpenukaThl). KBaHTOPHI CyIIIECTBOBAaHUS M BCEOOITHOCTH.
Jlornyeckue  omepanuu. Tabnuibl  UCTUHHOCTH. Jlornueckue
BbIpakeHus. Jlormdeckune ToxaecTBa. Jlormueckue omnepanuu U
oTiepaIiy HaJl MHOYKECTBAMHU.

3akoHBI  anreOpbl  JIOTUKHU. OKBHUBAJICHTHBIE MpeoOpa3oBaHUs
JIOTUYECKUX BbIpaKeHUil. Jlormyeckue ypaBHEHUSI U CHCTEMBI
YPaBHEHUM.

Jlormueckne (QyHKIMHU. 3aBUCUMOCTh KOJHUYECTBA BO3MOXHBIX
JOTUYECKNX (DYHKIIUH OT KOJMYECTBA apTYMEHTOB.

Kanonndeckue (popMbl JTOTHYECKUX BBIPAKECHUN

2.8

COBepI_HeHHBIe JAU3BIOHKTUBHBIC  KOHBIOHKTUBHBIC  HOPMAaJbHBIC

(hOpMBI, aITOPUTMBI UX TIOCTPOEHUS TI0 TAOJIUIE HICTUHHOCTH

2.9

Jloruyeckue 3JIeMEHTHI B cocTaBe KoMmIibioTepa. Tpurrep. Cymmarop.

Muoropa3psaabii  cymmartop. IlocTpoeHue cxeM Ha JIOTHYECKUX




OJICMEHTAX 110 3aJaHHOMY JIOTUYECKOMY BBIPaXXCHUIO. 3anuce

JIOTUYCCKOT'O BBIPAXXCHUS 110 JIOTUYECKOM cXeMe

2.10

Mopenu u MozaenupoBanue. llenmn monmenupoBaHus. AJEKBATHOCTH
MOJICJIM MOJIEIHPYEMOMY OOBEKTY WM Tporeccy. Dopmanuzanus
MPUKJIAIHBIX 3a/1a4.

[IpencraBneHue pe3yabTaTOB MOJEIUPOBAHUS B BUJE, YIOOHOM ISt
BOCIIPHSTHSL 4YEIOBEKOM. ['paduyeckoe mpenctaBieHHE HaHHBIX

(cxempl, TabIUIIBI, TpadUKH ).

2.11

[IpencraBnenue  mHenblXx  4YWcell B HaMATH  KOMIIBIOTEpA.
OrpaHvyeHHOCTh [MANa30Ha YHUCEJI NPU OTPAHUYEHUU KOJIUYECTBA
paspsgoB. IlepenosiHeHne pa3psgHONl  CeTKUM. be33HakoBble U
3HAKOBBIE€ JaHHbIC. 3HAKOBBIM OWT. JIBOMYHBIM TOMOJHUTEIBHBIA KO
OTPULIATEIbHBIX YUCEIL.

[ToGuToBBIE NTOTMUECKKE onepariy. Jlornueckuit, apudMeTHIECKUil 1
uukaudeckuit  capuru. udpoBanne ¢ momompI0 MOOUTOBOI

onepauuu «uckiovaromniee NJIN»

2.12

Hpel[CTaBJIeHI/Ie BCIICCTBCHHBIX YHCCI B IMaMATH KOMIIBIOTEpA.
3Haqama>1 4qacCTb n IIOpAZA0K qucja. I[I/IaHaSOH 3HAYCHHI
BCIICCTBCHHBIX YHCCII. HpOGHGMBI XpaHCHUA BCUICCTBCHHBIX YHCCEII,
CBJA3aHHBIC C OI'PAHUYCHHUCM KOJHUYCECTBA Pa3psaao0B. Brimonnenue
onepaunﬁ C BCIICCTBCHHBIMU YHCJIaMH, HAKOIIJICHHC omuboK npu

BBIYHCIICHUAX

2.13

I'padpr. OcHoBHBbIC TOHATHSA. Buael rpados. Ommcanme rpadoB ¢
MOMOIIIbI0 ~ MaTPUIl CMEXHOCTH, BECOBBIX MaTpHUIl, CIUCKOB
CMEXHOCTH. PellleHWe alropuTMHUECKHX 3aqad, CBS3aHHBIX C
aHanu3oM rpadoB  (IMMOCTPOCHHE ONTHUMAIBHOTO TYTH MEXKIY
BepIIMHAMU rpada, OompelneieHne KOIUYeCTBAa Pa3IUYHBIX ITyTeil

MeX/1y BEpIIMHAMH OPHUEHTHPOBAHHOTO allMKIMYECKOTo rpada)

2.14

HepeBws. bunapuoe nepeBo. [epeBbs moucka. Crnocobsl 00xoaa
nepesa. [IpencraBnenue apuMeTHUECKUX BBIPAXKEHUN B BUJIE IepEBa.
Hcnons3zoBanne rpadoB W NEPEBBEB MPU ONMHUCAHUH OOBEKTOB H

MIPOIIECCOB OKPYXKAKOIIETO MUPa

2.15

JluckpeTHble UIpPhl JBYX UIPOKOB C TMOJHON uH(pOpMaLuei.
[loctpoenue nepesa nepedopa BapUaHTOB, ONIMUCAHUE CTPATETUN UIPbI
B Tabnmu4HON ¢opMe. BBIUIpHINIHBIE W MPOUTPHIIIHBIE TO3UIUH.

Beiarpsinselie crpaTeruu




2.16

CpencTBa MCKYCCTBEHHOTO HWHTEJUICKTA. MaeHTH(UKanus U TMOUCK
n300pakeHuid, pacrmo3zHaBaHue Jnl. lcmonb3oBaHuMe MeETOI0B
UCKYCCTBEHHOI'O MHTEJIJIEKTa B o0yuaromumx CUCTEMaX.
Hcnons3oBaHne  METOAOB  MCKYCCTBEHHOIO  HHTEJUIEKTAa B

pobototexnuke. UnTepHer Beieil. Heliponusie cetn

ANTOpUTMBI U IPOTPAMMHUPOBAHHE

3.1

dopmanuzamuss MOHATHS anroputma. MammHa TelopuHra Kak

YHUBCPCAJIbHAA MOJCIIb BBEIUMCIICHUH

3.2

OneHka CIOXHOCTH BblUMCIeHUN. Bpems paGoTsl u  00bEM
HCHOHLSyeMOﬁ nmamMsTu, HUX 3aBUCHUMOCTb OT pasMepa HCXOIHBIX
naHHbIX. OIlleHKa aCHMIITOTUYECKOM  CJIOKHOCTH  aJrOpPUTMOB.
ANTOPUTMBI TTIOTMHOMHAIIBHON CIIOKHOCTH. [lepebopHbIe alropuTMEI.
[IpuMmeps! pa3nuyHbIX AITOPUTMOB PELICHUS OJHOM 3a1adyu, KOTOPBIE

HUMCIOT PA3JIMYHYIO CIIO)KHOCTD

33

OmnpeneneHre BO3MOXKHBIX — PE3YyJbTaTOB  pabOThl  MPOCTEHMIINX
QITOPUTMOB  yNpPABJICHUS HCHOJHUTEISIMA ¥ BBIUYMCIUTEIBHBIX
anroputMmoB. OmpeneneHne HUCXOAHBIX JTaHHBIX, MPH KOTOPBIX

QITOPUTM MOXET J1aTh TPEOYEMBIH pe3ysIbTaT

34

Anroput™Mbl  00paOOTKM  HATYpajdbHBIX 4YHCEN, 3allMCAHHBIX B
MO3UITMOHHBIX CHCTEMaxX CYHCICHHS: pa3OMCHHME 3allMCH YUCiia Ha
OTHeNbHbIE TUQPHI, HAXO0XKICHUE CYMMBI M TPOHU3BEACHHS IUdD,
HaxO0X/JIeHWE MaKCUMaIbHOU (MUHUMAJIBHOMN) ITU(PHI.

[IpencraBnenne uucia B BHIAE HAaOOpa MHPOCTBIX COMHOXHTEIEH.
ANropuT™ OBICTPOTO BO3BEICHHS B CTEIIEHb. [[OMCK TPOCTHIX YHCEN B

3aJJaHHOM JIMaIa30He ¢ IOMOIIBIO AITOPUTMA «penieTo DpaTocheHar

3.5

MHoropa3psiHble LeNble YNCIa, 3aJa4l JUIMHHON apuMeTuKu

3.6

A3k nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumsl
JAaHHBIX: LEJI0YMCICHHBIC, BEILIECTBEHHBIE, CUMBOJIBHBIC, JIOTHYECKUE.
BerBnenus. Cnoxssle ycnoBus. [{uknbl ¢ ycinoBuem. Llukiasr mo
IIEPEMEHHOM.

O6paboTka JaHHBIX, XpaHAIUXCS B ¢aiinax. TeKCTOBbIE U TBOUYHBIC
¢aitnel. DaitnoBele nepemenHble ((aiinoBeie ykazarenu). UreHue u3
(haiina. 3amuch B dai.

Pa3Ouenue 3amaunm Ha noxazagauu. [loamporpammsbl (Ipouenypsl U
byHKIHN).

Wcnonb30Banne cTaHIapTHON OMOIMOTEKH S3bIKAa IPOIPaMMUPOBAHUS




3.7

Pexypcusi. PexkypcuBnble npouenypsl U QyHkuuu. Vcmnonbp3zoBaHue

CTCKa JIs1 OpraHru3ali pCKYPCUBHBIX BbI3OBOB

3.8

Yucnennsle Meronpl. TouHoe M NPUONMKEHHOE PpEIICHUS 3a/ayuH.
YucneHHOe pelleHUe ypaBHEHHMH € MOMOLIbIO MOJ0O0pa Mapamerpa.
YucieHHble METOJbl PELICHUs YPaBHEHUM: MeTox nepedopa, MeTo[
MOJIOBUHHOTO JeneHus. [IpuOnmkéHHoe BBIYMCIEHUE JJIUH KPHUBBIX.
Boruucnenne miomaned ¢GuUryp ¢ mOMOLIbIO YHCICHHBIX METOJIOB
(Meron HpSAMOYIrOJbHUKOB, MeTox Tpameuuii). [lowck Mmakcumyma
(MuHUMYMa) (QYHKIMH OJHOM TMEpPEeMEHHOH METOJOM IOJIOBHHHOTO

ACJICHUA

3.9

O6paboTka CHUMBOJBHBIX JaHHBIX. BCTpoeHHbIE QYHKIIUU S3BIKA
MPOrPaMMHUPOBAHUS 1Ji1 00PaOOTKU CHMBOJBHBIX CTPOK. AJTOPUTMBI
00pabOTKH CHMBOJBHBIX CTPOK: MOACUET KOJWYECTBA MOSIBICHUN
CHMBOJIa B CTpPOKE, pa3OuMeHHe CTPOKM Ha CJIOBa MO MPOOETHHBIM
CUMBOJIaM, [OUCK TMOJACTPOKM BHYTPU JAHHOW CTPOKH, 3aMEHa
HAJICHHON MOACTPOKM Ha JPYTyr0 CTpOKy. ['eHepanusi Bcex CJIOB B
HEKOTOpOM amndaBUTE, YIOBICTBOPSIOMINUX 33JaHHBIM OTPAHUUYCHUSIM.

[IpeobpazoBanme unciaa B CHMBOJIBHYIO CTPOKY U 0OpaTHO

3.10

MaccuBbl ¥ TIOCIIEIOBATEILHOCTH YHCeNl. Bberuncienue o000IEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MaccuBa W YUCJIOBOU
MOCJIEI0BATEIBHOCTH (cyMMBl, IIPOU3BEICHUS, CpelIHero
apu(pMeTU4ecKoro, MUHUMAIBHOTO W MaKCHMAIbHOTO DIIEMEHTOB,
KOJIMYECTBA 3JIEMEHTOB, YJIOBJIETBOPSIOMIUX 33JaHHOMY YCIIOBHIO).
JIMHEWHbI NOMCK 3aJlaHHOrO 3HAYEHHUS B MAcCHUBE. AJTOPUTMBI
paboThl C »dJIEMEHTAMH MacCHMBa C OJHOKPATHBIM IPOCMOTPOM
maccuBa. CoprupoBka oOJHOMEpHOro MaccuBa. IIpocTeie MeTogbI
COPTHUPOBKHM (METOJ My3bIpbKa, METOA BHIOOpa, COPTHUPOBKA
BcraBkamu). CopTHpOBKa CIUsHUEM. bpicTpas cOpTHpOBKa MaccuBa
(amroput™  QuickSort). JIBOMYHBIH TOUCK B OTCOPTHPOBAHHOM

MacCCHUBE

3.11

JlBymepHble ~ MaccuBbl  (MaTpuibl).  AJNTOpUTMBI  00pabOTKHU
JBYMEPHBIX MacCHBOB: 3aII0JJHEHUE JBYMEPHOI'O YMCIIOBOTO MAaCCHBA
M0 3a/IaHHBIM TpaBUJIaM, MOHMCK 3JIEMEHTa B JIBYMEPHOM MacCHBE,
BBIUHUCICHHE MaKcUMyMmMa (MHHUMyMa) M CyMMBI DJIEMEHTOB
JIBYMEPHOI'0 MacCUBa, IIEPECTaHOBKA CTPOK M CTOJIOIIOB ByMEPHOI'O

MacCHuBa




3.12

CrnoBapu (accolMaTUBHBIE MAacCHUBBI, OTOOpa)xeHHs ). XOIUI-TaOJIULIbI.

HOCTpOCHI/Ie aJI(baBI/ITHO-‘IaCTOTHOI‘O CJIOBapA M1 3aJaHHOTO TCKCTa

3.13

Crexn. AHanIM3 MPaBUIBHOCTH CKOOOYHOTO BRIpayKeHHUs. Brruncienue
apru(METHIECKOTO BBIPAKEHUSI, 3aIMCAHHOTO B MOCT(HUKCHON (hopme.
Ouepenu. Vcnonp3oBaHue odepenu Uil BPEMEHHOTO XpaHEHUs

JTAaHHBIX

3.14

Anroputmel Ha rpadax. IlocTpoeHne MHUHMMAIBHOTO OCTOBHOTO
JiepeBa  B3BELICHHOIO CBSI3HOTO  HEOPUEHTHPOBAHHOIO  rpada.
Konngectso Ppa3IMYHBIX yTen MEX Y BEpILIMHAMU

OPUEHTUPOBAHHOTO ALIUKINYECKOro rpaga. Anroputm JelkcTpbl

3.15

JepeBbsi. Peanuzamnus nepeBa C IMOMOIIBIO CCBUIOYHBIX CTPYKTYP.
JlBonunbie (OmHapHBIC) AepeBbs. [locTpoeHue aepeBa A 3aJaHHOTO
apu(MeTHyecKoro BBIpaKEHHUs. PeKkypcHUBHBIE alTOpUTMBI 00X07a

nepeBa. Mcnonb3oBaHue cTeka U 09epeu i 00Xo/a aepeBa

3.16

JlunamMuyeckoe MporpaMMUpOBAaHUE KaK METOJ PpEILICHUs 3a7ad C
COXPAaHEHHEM MPOMEXKYTOUHBIX PE3yJbTaTOB. 3alayH, pellaeMble C
MOMOIIbI0  JUHAMUYECKOTO  MPOrPAMMHUPOBAHMS:  BBIYMCIICHHE
PEKYPCUBHBIX (DYHKIIHMH, MOACUET KOJIMYECTBA BApUAHTOB, 33Ja4u

OIITUMHU3aIINHN

3.17

[MonsiTne 00 O0OBEKTHO-OPHUEHTUPOBAHHOM  MPOTPAMMHUPOBAHUHU.
O0pexTel U Kiaccel. CBoiictBa M MeToabl 00BEeKTOB. OOBEKTHO-
OpUEHTHPOBaHHbIM aHanu3. Pa3paboTka mnporpaMm Ha OCHOBE
00BEKTHO-OPHUEHTHPOBAHHOTO MOIX0/a. WNHkancymnsmnus,

HaclieI0BaHKe, TTOTMMOP(HU3M

NHupopmalinoHHbIEe TEXHOJIOTUN

4.1

AHanu3  JaHHBIX. OCHOBHBIE  3aJa4H afHagm3a  JaHHBIX:
MPOTHO3UPOBAHWE,  KiIaccHpUKaMs,  KiIacTepw3alus,  aHalu3
oTkioHeHui. [locienoBarebHOCTE peMIeHUs 3a7a4 aHAIN3a TaHHbBIX:
cOOp MepBUYHBIX JAaHHBIX, OYHUCTKA U OILIEHKA KadyecTBa JTaHHbIX,
BBIOOp W (WMJIM) TOCTPOEHHWE MOJENH, MNpPeoOpa3oBaHUE TaHHBIX,
BU3yaHM3alusl JaHHBIX, MHTEPIpETalus pe3ynbTatoB. [IporpaMMHbIe
cpenctBa u HHTEepHET-CEpBUCHI 1JIsi OOpaOOTKH W TMPEACTaBICHUS

naHHbIX. bonpive qanHpie. MamuHHOE 00yUeHue

4.2

AHanmu3 JaHHBIX C TIOMOIIBIO 3JIEKTPOHHBIX TaOnuiu. Beruncienue
CYMMBI, CpEIHEro apu(pMeTndeckoro, HauOOJbIIETO (HAUMEHBLIETO)

3HaYeHMs nuana3oHa. Beruuciaenue kodgpduipieHTa KOppesisiuy ABYX




psanoB naHHbIX. [locTpoeHHe cTonOYaThIX, JIMHEHYATHIX U KPYTOBBIX
auarpamm. [loctpoenue rpadukos ¢pynkuuid. [Togbop nmuHuM TpeHna,
pelleHre 3ajad NpOrHO3MpoBaHUs. PelieHue 3ajad ONTUMHU3ALUU C

IIOMOIIBIO JICKTPOHHBIX Ta6J'II/IL[

4.3

Juckperusanus npu MaTeMaTH4eCKOM MOJIETTUPOBAHUHI
HEIPEPBIBHBIX IPOLECCOB. MonenupoBanue JIBUJKCHUS.
MonenupoBanue OMOJIOTHYECKUX cUCTeM. MaTeMaTndecKue MOJIENH B
OKOHOMHKE. BrrunciurennHble 9KCIICPUMCHTBI C MOACIAMU.
O6paboTka pe3ynbTaTOB OKCHEpUMEHTA. MeToJ HaWuMEHBIIHNX
kBaapaToB. OIEHKa YHCIOBBIX MApPaMETPOB MOJEIUPYEMBIX OOBHEKTOB
U TpoueccoB. BoccraHOBIEHHE 3aBUCHUMOCTEH M0 pPE3yJbTaTam

OKCIICPUMCHTA

4.4

BepositHoctHbie Mopenu. Metoasl Monte-Kapno. Mmuranmonnoe

MojienupoBanre. CHCTEMBI MaCCOBOTO OOCTYKUBaHUS

4.5

Tabnuunble (pensunoHHble) 0a3bl JaHHBIX. Tabmauia — npeacTaBieHue
cBeleHU 00 OJHOTUITHBIX 00bekTax. Ilose, 3amucek. Kimrou TaOmIls!.
Pabora ¢ roToBoii 60a30i JaHHBIX. 3amojiHEHUE 0a3bl JaHHBIX. [TOHCK,
COPTHUPOBKA W (UIBTpAIMSA JTaHHBIX. 3alpOChl Ha BHIOOPKY JTaHHBIX.
3anpockl ¢ napaMeTpaMu. Beruucisiemsie 1moss B 3amnpocax.

MHuororabnuunbie 0a3bl TaHHBIX. THIBI CBA3CH MEXKIy TaOJIMIIaMH.
Buemnuit  xmrou.  IlenoctHocTs  0a3pl  JaHHBIX.  3ampochl K

MHOTOTAaOIUYHBIM 0a3aM JaHHBIX

4.6

TexcToBbllt ponieccop. CpencTBa MOUCKa U aBTO3aMEHBI B TEKCTOBOM
npoueccope. CTpyKTYypUpOBaHHBIE TEKCTOBBIE NOKYMEHThI. CHOCKH,
ornasienue. llpaBuna UUTUPOBaHMS MCTOUYHUKOB U OQOPMIICHUS

O6ubmorpauIecKux CCbUIOK




MNPOLECCA OBA3SATEJIBHBIE YYEBHBIE MATEPUAJIBI IJISA YYEHUKA
YUYEBHO-METOAUYECKOE OBECIIEUEHUE OBPA30BATEJIBHOI'O

Y4eOHuKH:

Bocosa JI.JI., bocoBa A.YO.//Mudopmaruka. 10 xnacc. Yriayonennsiid yposenb. M.: [Ipocsemnienue.
bocosa JI.JI., BocoBa A.1O.//Madopmaruka. 11 kmace. Yroy0iaeHasIid yposeHnb. M.: [IpocBemenmue.
METOJNUYECKHUE MATEPUAJIBI JJISA YUUTEJIA

Enunoe comeprxanue obmero oopazoBanus https://edsoo.ru/mr-informatika/

Undopmaruka. 10-11 knaccel. YrinyOneHHbIH ypoBeHb. MeToandeckoe nocodue k yueonukam JI. JL.
Bocosoii, A. HO. bocoBoii.

Bocosa JI.JI., bocosa A.1O. Madopmarnka. 10 Kimacc: caMOCTOSATENBHBIE U KOHTPOJIbHBIE Pa0OTHI /
JIJI. BocoBa, A.}O. bocoBa UndopmaTrka. 11 kiacc: caMOCTOSITEIbHBIE U KOHTPOJIbHBIE Pa0OTHI
HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET

Bbubnmorexa Munpocsemenus https://lesson.edu.ru/catalog

PO https://resh.edu.ru/

bubnmorexa [1OK https://lib.myschool.edu.ru/market?filters
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