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YT1BepKACHO

PABOYAA ITPOTPAMMA
yaeOHoro npeaMera « Mapopmatrka
yTIIyOJIE€HHBIA YPOBEHD

g 10 — 11 kimaccoB

[Iporpamma paccmorpena Ha MO yuutenein [Iporpamma cormnacoBana [Tporpamma npunsiTa
ecTecTBeHHOHayuyHoro nukia MbOY MAJI 3aMm. qUpeKTopa %MQ—) Ha [I€1arOrHYeCKOM COBETE
npoTokost Ne5 /E.H.lBanoBa/ [Iporoxoin Ne22

ot 29.08.2024 29.08.2024 ot 30.08.2024



MNOSICHUTEJBbHASA 3AIINCKA

PaGouas mporpamma yueOHOTO Tpenmera «MHbopmatukay (yriayOn€HHBII
ypoBeHb) pa3paborana B coorBeTcTBUU ¢ PI'OC COO, yTBEepKACHHBIM PUKA30M
MununcTepcTBa 00pa3zoBanus U Hayku Poccutickoit deaeparuu ot 17.05. 2012 1.
Ne 413 (¢ uzmenenusimu ot 12.08.2022) ¢ yuerom @OII COO, yTBepkIeHHON
npuka3oM Munucrepctsa npocserienus PO ot 18.05.2023 Ne371

[Tporpamma no unpopmatuke (yriyOaEHHBIA yPOBEHb) HA YPOBHE CPEIHETrO
oOmiero oOpa3oBaHus pa3pabOoTaHa Ha OCHOBE TpeOOBaHUN K pe3yjbTaTam
OCBOCHMSI OCHOBHOM  00pa3oBaTelbHOM  MpPOrpaMMbl  CPEIHEr0  OOIIEro
oOpazoBanus, npeacraBieHHbix B ®I'OC COO, a Takxke ¢denepaibHOl padoyeit
IPOrpamMMbl BOCIIUTAHHUS.

[Iporpamma 1o wuH(pOpMaTHKE HNAa€T MNPEACTABICHUE O UENSIX, OO0mIel
CTpaTernd OOy4YeHHsl, BOCIMTAaHUS M Pa3BUTHS OOYYaIOIIMXCS CpEICTBaMHU
yuebHoro mnpeamera «MHdopmaruka» Ha yriyOJa€HHOM YpOBHE, YCTAHABIIMBAET
00s3aTeNbHOE peIMETHOE coJiepKaHue, pea1ycMaTpUBaET ero
CTPYKTYPUPOBAHHE IO pa3zeiiaM U TeMaM Kypca, ONpPEAEIIIeT paclpeleICHUE ero
no Kjaccam (rojiaMm M3ydeHus ), D1a€T IpUMEpPHOE pacrpeesicHue y4eOHBIX 4acoB
N0 TEMAaTUYECKUM pasJenaM Kypca U PEKOMEHIYeMYI0 (IpUMEpPHYIO)
NIOCJIENOBATEIBHOCTh ~ MX  M3Y4YEHMS C  Y4ETOM  MEKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBS3€H, JIOTMKM Yy4eOHOro Ipolecca, BO3PACTHBIX
0COOEHHOCTEN 00yUaroIUXCs.

[TporpamMma 1o nHpOpMaTHKE ONpEeIIeT KOIMUECTBEHHbIE U KaueCTBEHHBIE
XapaKTepUCTUKU Y4eOHOro Marepuasa JIjs KaXJ0ro rojia U3yuyeHus, B TOM YHUCIIe
JUISL COZIEPKATENBHOIO HAIOJHEHUs Pa3sHOro BHJA KOHTPOJIA (IMPOMEXYTOYHOU
aTTeCcTallu oOyyarouuxcs, BCEPOCCUMCKUX MIPOBEPOYHBIX pabor,
roCyAapCTBEHHOW UTOrOBOM arrectanun). [Iporpamma no nHpopmaTuke siBIsieTCS
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MporpaMM U Y4eOHUKOB,
NIOYPOYHOT'O IUIAaHUPOBAHUS KypCa YUHUTEIIEM.

HNudopmaTtuka B cpegHem oO1ieM o0pa30oBaHUU OTPAKAET:

CYIUHOCTh HMH(MOPMATUKM KaK HAYYHOM JUCHUIUIMHBL, H3ydarolieu
3aKOHOMEPHOCTH MPOTEKAHUsI U BO3MOYKHOCTH aBTOMAaTHU3aIMU WH(DOPMAIIMOHHBIX
IIPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHBIE  00JIaCTU  TPUMEHEHHs  WHOOPMATHKU, TPEXKAEC  BCETrO
MH(OpPMAIMOHHbIE TEXHOJOTHH, YIIPABIIEHNE U COLIMANIbHYIO cepy;

MEXIUCIUIUIMHAPHBIA ~ XapakTep HWH(QOpPMAaTUKM H  HMHPOPMALUOHHOM
NESATEIbHOCTH.

Kypc uHbopMaTuku a5 ypoOBHsSI CpeIHEro 00IIero oO0pa3oBaHUs SBISACTCS
3aBEpUIAIOIIUM 3TallOM HENpPEpPHIBHONW MOATOTOBKM OOydaromuxcst B 00JacTu
uHDOPMATUKA U HUH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, ONMUpaeTcs



Ha coJiepKaHue Kypca MHGOPMATUKHA YPOBHS OCHOBHOTO OOIIET0 0Opa30BaHUs H
OMBIT  TOCTOSHHOTO  TNPUMEHEHHS  WH()OPMAIMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJOTHH, Aa€T TEOPETHUECKOE OCMBICICHHE, MHTEPIPETalni0 U 0000IIeHHE
ATOTO OIBITA.

PesynpTaThl  yriayOiaEHHOTO ypOBHS HM3y4eHHs ydyeOHOTO mpeaMera
«Uudopmartuka» OpUEHTHPOBAHBI HA TOMYyYEHUE KOMIIETEHTHOCTEH IS
nocieaywneil npodecCUOHATIBHOW JIEITEIbHOCTH KaK B paMKax JaHHOU
peAMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0nacTsax. OHU BKIIOYAIOT B ceOs:

OBJIaJICHUE KJIIOYEBHIMU TMOHSATUSMHU M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCSl JaHHas MpeAMeTHas 00JacTh, paclo3HaBaHUE COOTBETCTBYIOIIMX WM
MPU3HAKOB M B3aUMOCBSI3€1, CIIOCOOHOCTh JEMOHCTPUPOBAThH PA3ITMYHbIE TTOIXO0/IbI
K U3YUYEHUIO SIBJICHUI, XapaKTEepHBIX JJI1 U3y4aeMOU NpeIMETHON 00IacTH;

YMEHHE peniaTh THUIOBBIE MPAKTUYECKHUE U TEOPETHUYECKUE 3aJ]1ayH,
XapakTepHbIE ISl HCIOJIb30BaHMS METOJAOB M HHCTPYMEHTapusi JaHHOU
npeaMEeTHON 00J1acTu;

HaJM4yue TPEACTaBICHUM O JaHHOM MpEeAMETHOM O00JIACTH KakK I€JI0CTHOM
TEOpUU (COBOKYIMHOCTH TEOPHil), OCHOBHBIX CBA3AX CO CMEXKHBIMU O00JACTIMHU
3HAHUM.

B pamkax yriny0na€HHOro ypoBHsS u3ydeHus MH(OpMaTHKU 0oOecreunBaeTcs
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOYYAIOIIMXCS K MPOJIOJDKEHUIO 00pa30BaHUS B
OpraHu3alusax  MOpo(ecCuoHaIbHOTO  O0pa3oBaHUs MO  CHEHUATBHOCTSIM,
HETMOCPEJICTBEHHO CBSI3aHHBIM € IU(POBBIMU  TEXHOJOTHUSAMH, TaKUM Kak
porpaMMHas MHXKeHepus, HHPOpMaIMOHHAs 0€30MacHOCTh, UH(POPMAIIMOHHBIE
CUCTEMBl M TEXHOJOTUU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJBIINE JaHHBIE H
MalIMHHOE O0O0Yy4Y€HUE, TMPOMBIIIJICHHBIM WHTEPHET BEIIeW, HCKYCCTBEHHbIN
WHTEJUIEKT, TEXHOJIOTMH OeCHpOBOJHOM CBA3M, POOOTOTEXHHKA, KBAHTOBBHIE
TE€XHOJIOTMH, CHUCTEMBI PACIPENEIEHHOIO PEECTPa, TEXHOJOTHH BUPTYAJIbHOW WU
JIOTIOJTHEHHOM PEeajbHOCTEM.

OcHoBHas 1enb u3ydeHusi yuyeOHoro mnpeamera «HHpopmaTuka» Ha
yIIyOJIEHHOM  ypOBHE CpeAaHero oOmiero oOpa3oBaHusi —  OOecCIeueHUe
JanbHENIIero pa3BUTUS WHOOPMAIMOHHBIX KOMIETEHIMH O00ydYarolmerocs, €ero
TOTOBHOCTH K JKU3HHU B YCIIOBUSIX Pa3BUBAIOILErOCs MHPOPMAIIMOHHOTO 001IecTBa
Y BO3pACTAIOIIEH KOHKYPEHIMM Ha pBIHKE Tpyaa. B cBsA3M ¢ 3TUM H3y4yeHUE
uHpopmaTtuku B 10—11 knaccax goMKHO 00€CIeUnTh:

c(OpMHPOBAHHOCTh MHUPOBO33PEHMS, OCHOBAHHOTO HAa MOHUMAHUU POJIHU
nHpopMaTK, WHOOPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHHA B
COBPEMCHHOM OOIIIECTBE;

c(OPMUPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMUYECKOTO MBIIIJICHHUS;



chOPMHUPOBAHHOCTh YMEHHM pa3nuvarh (aKThl M OIEHKH, CpPaBHUBATH
OLICHOYHBIC BBIBOJbI, BUJIETh HX CBSI3b C KPUTEPUSIMU OLICHUBAHHUS U CBSI3b
KPUTEPHUEB C ONPEIEIEHHON CHCTEMOU LIEHHOCTEN, TPOBEPATH HA JOCTOBEPHOCTH U
0000611aTh HH(pOPMAITHIO;

cOPMHPOBAHHOCTh  MPEJCTABICHUNA O  BIUSHUU  WHGOPMAIIMOHHBIX
TEXHOJIOTM Ha HU3Hb 4YEJIOBEKa B OOIIECTBE, IMOHUMAHUE COLMAIBHOIO,
DKOHOMHYECKOTO, IMOJIUTUYECKOTO, KYJIBTYPHOIO, HOPUAUYECKOTO, MPUPOIHOTO,
HPrOHOMHYECKOTO0,  MEIUUMHCKOTO U  (PU3MOJIOrMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

MPUHATUE TPABOBBIX U ATUYECKUX ACTIEKTOB MHPOPMALIMOHHBIX TEXHOJIOTHH,
OCO3HAaHHE OTBETCTBEHHOCTH JIFOJIEH, BOBICUEHHBIX B CO3JAaHUE U HCIIOJIb30BaHUE
MH(OPMAIIMOHHBIX CUCTEM, PAaCIPOCTPAHEHNE HH(OPMALUY;

CO37[aHME YCIIOBUM MJisi pa3BUTHUSL HABBIKOB y4e€OHOM, MPOEKTHOM, HAy4YHO-
UCCIIEIOBATENLCKOM U TBOPYECKOM AESITENbHOCTH, MOTHMBALMU OOYyYarolmuxcs K
CaMOPa3BUTHIO.

B conepxxanun ydyeOHoro mpeamera «MH(popMaTrka» BBIAEISIOTCS YETHIPE
TEMATUYECKHUX pa3liena.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» IIOCBAILIEH BONPOCAaM YCTPOMCTBA
KOMITBIOTEPOB W JIPYTUX  DJEMEHTOB IU(GPOBOTO OKPYKEHHMs, BKIIOYas
KOMITBIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetTd HHTEpHET M UCHOJB30BAHUIO HWHTEPHET-CEPBHUCOB, HH(GOPMALIMIOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue OCHOBBI HH(pOPMATHKH» BKIIOYAET B ceOs
MOHATUUHBIN anmapaT WH()OPMATUKH, BOIMPOCHl KOJIUPOBAHUS HWH(OOpMAIUH,
u3MepeHuss MHOOPMAIIMOHHOTO 00BbEMaA JIaHHBIX, OCHOBBI JIreOphl JIOTUKU U
KOMITBIOTEPHOT'O MOJIEIIMPOBAHHS.

Paznen «AJaropurmMbl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa Pa3BUTHE
AITOPUTMHUYECKOTO MBIIIUICHHS, pa3pad0TKy aJTOPUTMOB U OIIEHKY MX CJIOKHOCTH,
(GbopMHpOBaHKE HABBIKOB pealM3allMy MPOrpaMM Ha S3bIKaxX MPOrpaMMUPOBAHMS
BBICOKOT'O YPOBHSI.

Paznen  «MudopmManmoHHbIEe  TEXHOJOIrMHM»  TIOCBALIEH  BONPOCAM
npuUMeHEHUsT MH(GOPMAIIMOHHBIX TEXHOJOTHUN, pPEaTn30BAHHBIX B MPHUKIATHBIX
MPOTrPaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHUCJE B 3aJa4ax aHaIu3a
JAHHBIX, HMCMOJB30BAHUIO 0a3 JTaHHBIX W 3JEKTPOHHBIX TAOMUI[ AJisl pEelIeHUs
NPUKIIAJAHBIX 33]1a4.

B nmpuBenénnom nanee coaepxkanuu ydeOHoro mpeameta «MHbopmartrkay
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOJAT B
00s13aTENBHYIO IPOTPAMMY O00yUYEHUSI, HO MOTYT OBITh MPEIOKEHBI I H3yUCHUS
OTJIEJIbHBIM MOTUBHUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCS.



YrnyOnéHuplli  ypOBEHb W3Yy4YCHHS WHOOPMATUKH PEKOMEHAYETCS IS
TEXHOJIOTHYECKOTO  MPOQuiIsi, OPUCHTUPOBAHHOTO HA  HWHXCHEPHYIO U
WHOOPMAITMOHHYIO C(ephl ACATENHHOCTA. YTIYyOJEHHBIH YpPOBEHb HW3YUYCHUS
uH(popMaTUKU 00ECIEYUBACT: MOATOTOBKY O0OYyYaroluXcsi, OPUEHTUPOBAHHBIX Ha
CHEIUAIbHOCTY B 00JACTH HH(DOPMAIMOHHBIX TEXHOJOTUA U HHXKEHEpPHBIC
CHEUATbHOCTH, YYacTHE B IPOEKTHOM W MCCIEI0BATEIbCKON NIESITEIbHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABJICHUSIMH OTpaciu HHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOJATOTOBKY K YYaCTHIO B OJIUMIHNA/AX U Cllaye
EnunHoro rocyiapcTBEHHOTO SK3aMeHa 1o HH(pOpMaTHKeE.

[TocnenoBaTreabHOCTh M3YYEHHUSI TEM B Mpejenax OJHOTO rojaa oOydeHHs
MOXET OBITh M3MEHEHAa MO YCMOTPEHUIO YUYWUTENS MpU TMOJATOTOBKE padboueit
MPOTrpaMMbl U MOYPOUYHOTO IJIAHUPOBAHMUSI.

OO11ee unco 4acoB, il u3ydeHus napopmaTuku — 272 yaca: B 10 kiacce —
136 gacoB (4 yaca B Hezenm0), B 11 kimacce — 136 yacoB (4 yaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Hu¢poBasi rpaMOTHOCTH

TpeGoBaHus TEXHUKM O€30MAaCHOCTM M TUTHMEHBI Tpu paboTe C
KOMITBIOTEPAMH U IPYTUMHU KOMIIOHEHTaMHU [IU(DPOBOTO OKPY>KEHHUS.

[TpuHIUIIBI pabOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHUYECKOE BBIMOJIHCHHE MPOTPAMMBI  MPOIIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJrOBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
oMOIIbI0 IUH. KOHTpOJIepsl BHEMIHUX YCTPOUCTB. [IpsAMON JOCTYN K MaMSITH.

OCHOBHbIE ~ TEHACHUMHU  PA3BUTHS  KOMIBIOTEPHBIX  TEXHOJOTHM.
[TapaiutenbHbIe BBIYHCIICHUS. MHoromnpoueccopHsie CHUCTEMBI.
CynepkomnbloTepbl. PacnpenenéHHble BRIYUCIUTENBHBIE CUCTEMBI U 00paboTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LH(PPOBBIE YCTpPOWCTBA © HMX pPOJb B
KOMMYHUKAIUSX. BceTrpoennsie KOMIIBIOTEPHI. MUKpPOKOHTPOJUIEPHL.
Po6oTu3upoBaHHbIEe TPOU3BOJICTBA.

[IporpammHOe oOecreueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX cUCTeM. Busl
nporpaMMHOro obecredyeHuss U UxX HazHadeHue. OCOOEHHOCTH MPOTPaMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpocTB. [lapanienbHoe mNporpaMMHpOBaHUE.
CuctemHoe mnporpammHoe oOecrieueHue. OrnepalnMOHHBIC CUCTEMBI. Y THIIUTEHI.
HpaiiBeppl  ycTpouctB. MHCTAsiuuss W JAEUMHCTAULALUSA  IPOTPAMMHOIO
oOecrieyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelIeHUss U UMEHOBaHUS (ailjIoB B
nosroBpeMeHHo namsty. [llabmons! 11t onmcanus rpymn (aityios.

[Iporpammuoe obecniedenue. JInneH3npoBanue MPOrpaMMHOTO 0OEeCTICUCHHUSI
u uudpoBeix pecypcoB. IlpompuerapHoe u  CcBOOOAHOE MPOrpaMMHOE
oOecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE MCIOJIb30BAaHUE IPOrPAMMHOTO
obecrieueHuss U MUPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABIMBacMas
3aKOHOaTeNnbCTBOM Poccuiickorn @Denepanuy 3a HENPABOMEPHOE HCMOJIb30BAHUE
MPOrpPaMMHOTO o0ecriedeHus ¥ MUPPOBBIX PECYPCOB.

[TpUHIMIIBI TOCTPOCHUS W anmnapaTHbIe KOMIIOHEHThI KOMIBIOTEPHBIX CETEH.
CereBbie npotokosbl. Cetb UHTEpHET. Anpecanus B cetn HTepHeT. [IpoTOKOIBI
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moaceTw ¢ moMomipl0 Macok nonacereid. CereBoe
aagmMuHuctpupoBanue. [lojlydeHue JaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hanuuus CBA3M C y310M ceTh. OmnpeneneHue Mapuipyra JIBUKEHUS
MAKETOB.

Buner  nmestenbHoct B cetu  HMuTepHer. CepBucel  MHTepHeTa.
['eonnopMaImoHHbIe CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHU



(Hampumep, JIOKalusg MOOWIBHBIX TENe(POHOB, OMPEICICHUE 3arpy>KeHHOCTH
aBTOMAarvcTpasnei), MHTEpHET-TOProBiisi, OPOHUPOBaHUE OUIIETOB U TOCTUHMUII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCiIyrd. CoLMaTbHBIE CETH —
OpraHu3alys KOJUJIEKTUBHOTO B3aUMOJIEUCTBUS M oOMeHa naHHbIMU. CeTeBoit
ATUKET: MpaBuWiia MOBeleHUs B KubOepmpocrpaHcTBe. [Ipobnema momiMHHOCTH
nosydyeHHOM nHpopmanuu. OTKpHIThIE 00pa30BaTENbHBIE PECYPCHI.

TexHOreHHble U SKOHOMHUYECKHE YTpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
WH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TeXHoJorui. OO1ue mpodieMbl 3aluThl
uHdpopmaruu 1 uHbopmanmoHHo  Oe3omacHocTH. CpeacTBa  3alUTHI
uH(pOpMaIUU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX W aBTOMATHU3UPOBAHHBIX
uH(popManMoHHbIX cuctemax. lIpaBoBoe oOecneueHne UHGOPMAIMOHHON
0€30MacHOCTH.

[IpenoTBpanieHUEe  HECAaHKIMOHHPOBAHHOTO  JOCTyna K  JINYHOU
KOH(QUACHIMATBHOW MH(POpMAIUK, XpaHSIIEHCs Ha MEPCOHATbHOM KOMIIbIOTEpE,
MOOMJIBHBIX YCTpOMCTBax. BpenoHOCHOE mporpaMMHOE OOECHeUYeHHE U CIOCOObI
OOppOBl C HUM. AHTHBUpPYCHBIE Mporpammbl. OpraHuzanusi JUYHOTO apXxHvBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3anmra apxusa.

[udpoBanue nanHbix. CUMMETPUYHBIE W HECUMMETPUYHBIC IIUQPHI.
[udper npoctoii 3amensl. [ludp Lezaps. [udp Buxkenepa. Anroputm
mmdpoBanust RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanHsle U 3HaHus. MHQOpMalnMoHHbIE MpoLecchl B MPUPOJE,
TE€XHHUKE U OOIIECTBE.

HenpepriBHbIE M JAMCKpETHbIE BEIMYMHBI U curHaibl. HeoOxomumocTb
JUCKpEeTU3aluy MH(popManuu, MpeAHa3HAYEHHOW Mg XpaHEHHWs, Nepelayud U
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHOe KOAMpOBaHHME. PaBHOMEpHbIE M  HEPaBHOMEDHBIE  KOJBI.
JlexonupoBaHue COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0O HEPAaBHOMEPHBIX KOJOB.
Ycnosue @ano. IlocTpoeHHe OJHO3HAYHO AEKOJUPYEMBIX KOJOB C IOMOIIBIO
nepeBa. EnuHMIBI M3MepeHHs KonuecTBa nHPpopMauuu. AnpaBUTHBIA MOAXOMA K
OLICHKE KOJIMYeCcTBa UHPOPMALIUU.

Cucrtembl cumciienusi. Pa3BépHyTas 3amuch LENIbIX M JAPOOHBIX 4YHCEN B
MO3UIIMOHHOW cucTeme cuucieHusi. CBoiCTBa MO3UIIMOHHOW 3aluCH  YuUCa:
KOJIMYECTBO UG B 3alUCH, MPU3HAK JEIMMOCTU YMCIA Ha OCHOBAHHUE CHCTEMBI
CUMCIICHUA. AJITOPUTM IEepPEBOAA 1IEJIO0Tr0 Yucia u3 P-u4HON cucTeMbl CUUCIICHUS B
JECATUYHYIO. AJTOpPUTM MepeBoja KOHEYHOM P-w4HON OpoOu B NECATUUHYIO.
ANTOpUTM NEpeBOJA LEJIOr0 YHUCIA U3 ACCATUYHOW CHCTEMBI CUUCIECHHS B P-
nuyHyro. [lepeBox koHewyHOU pAecsaTu4yHOW nApobu B P-uunyro. J[BouuHas,
BOCBMEPHUYHAS W LIECTHAILATEPUYHAS] CUCTEMBbI CUUCIIEHUS, CBSI3b MEXKIY HUMHU.



Apudmerrdeckue ornepanud B TMO3UIIMOHHBIX CHCTEMaxX CUYUCIeHUs. TpowdHas
YPAaBHOBEILICHHAs CUCTEMA CUUCIICHUS. [IBONUHO-IECATUYHAS CUCTEMA CUMCIICHUS.

KomupoBanme TtekctoB. KomupoBka ASCIl. OmgnoGaiiTHBIE KOIWPOBKH.
Cranpapr UNICODE. Koaupoka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHUH.

KomgupoBanne  m3oOpaxkenuit. OueHka  HHQOpMAIMOHHOTO  00BEMa
rpaUUIeCKUX TaHHBIX MMPU 3aIaHHBIX pa3pelIeHUH U TITyONHE KOTUPOBAHUS IIBETA.
[IBetoBbie Monenu. BekTtopHoe komupoBaHue. Popmarbl rpaduyeckux (ailyios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OuieHka HHPOPMAMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
P 33JJaHHBIX YaCTOTE NUCKPETU3AIMA U PA3PSATHOCTH KOJUPOBAHUA.

AnreOpa noruku. IloHsiTue BbICKa3biBaHUs. BpICKa3biBaTenbHblE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBaHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOauIbl UCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckne Tto)kaecTBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorndueckue onepaluuy U ONepalyi HaJl MHOKECTBaAMHU.

3aKkoHBI aireOpbl JOTMKHA. OKBHBAJICHTHBIE MPEOOPA30BAHMS JIOTHYECKUX
BbIpakeHUi. Jlornueckue ypaBHEHHSI U CUCTEMbI YPABHEHHUIA.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTb KOJMYECTBA BO3MOMKHBIX JIOTUYECKHUX
GyHKIUN OT KOMYeCTBa apryMeHTOB. [101HbBIE CHCTEMBI JIOTHYECKUX (DYHKIIUM.

Kanonnueckne  QopMbl  jormueckux  BbipakeHuil.  CoBepIlIECHHBIE
JTU3BIOHKTUBHBICE M KOHBIOHKTUBHBIE HOpPMajbHbie (OPMBI, aITOPUTMBI HX
MOCTPOEHUS TIO TaOJIUIE UICTHHHOCTH.

Jlormyeckue »sneMeHTBI B cocTaBe KoMmmbiloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. IlocTpoeHne cxeM Ha JIOTUYECKHMX DJIEMEHTAx I10
3aJaHHOMY JIOTUYECKOMY BBIP@KEHHIO. 3aIlACh JIOTUYECKOTO BBIPAXKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBiieHre UENbIX YKHCEN B MHaMATH KoMIbioTepa. OrpaHUYE€HHOCTH
JVara3oHa 4YMCel NpH OrpPaHUYEHWH KOoJIMYecTBa pa3psanoB. llepenosiHeHue
pa3psiAHON ceTku. be33HakoBbIe U 3HAKOBBIC JaHHbIC. 3HAKOBBIM OUT. J[BOMYHBIMA
JIOTIOJTHUTEIILHBIN KOJT OTPULIATEIBHBIX YUCET.

[lobutoBbie norumdeckue omnepamuu. Jlornmdeckuii, apupMEeTUUECKHH W
nukinyeckuii  capuru.  [lludpoBanue ¢ moMomprO MOOUTOBOW — Omeparuu
«uckimoyaroniee NJIN».

[IpencraBiieHrEe BELIECTBEHHBIX YHCEN B IAMITH KOMIIBIOTEPA. 3HAdallas
4acTh M MOPSAJOK 4ucia. Jluama3oH 3HAUCHUN BEIIECTBEHHBIX duces. [IpoGiemsr
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBSA3aHHBIE C OrPAHUYECHUEM KOJUYECTBA
pa3psaoB. BbinosiHEHME omnepanuii ¢ BEUNIECTBEHHBIMU YHCIIAMH, HAKOILICHUE
OLIMOOK MIPH BHIYUCICHUSX.



AJITOPUTMBI M IPOrPaMMHUPOBAHME

Omnpenenenre BO3MOXHBIX PE3yJNbTaTOB pabOThl MPOCTEHIINX aIrOpUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU WU BBIYMCIUATEIBHBIX alroputmoB. OrnpexaeneHue
UCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3yJIbTarT.

Oranbl pemieHusl 3aJad Ha KommbioTepe. MHCTpyMEHTalbHBIE CpeNCTBa:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumismus u HHTepHperanus
nporpamMm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpoBOYHBIX Tabmuu. Otnanoussii BbiBoA. [lomarosoe
BBITNIOJIHEHHE ITporpaMMbl. Touku octaHoBa. [IpocMoTp 3HaueHMI TEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbsl naHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJBHBIE, JIOTMYECKHE. BeTBiieHus.
Cnoxubele ycinoBus. Iluknel ¢ ycmoBueM. [lukiael 1O 1epeMEHHOM.
B3auMo3aMeHSIEMOCTh  pa3IMYHBIX  BUAOB  I[UKJIOB. HBapumaHT ULHUKIIA.
CocraBneHue 1IUKIAa C HUCHOJIb30BAaHUEM 3apaHee ONPENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIoOKyMEHTHUpOBaHUE porpamm. Hcnons3oBanue KOMMEHTapHEB.
[ToaroToBka onvcaHus IPOrpaMMbl U HHCTPYKIUU JUIS [TOJIB30BATEIS.

AAroput™Mbl 00pabOTKU HATypaJIbHbIX YMCEN, 3allMCAHHBIX B MO3UIMOHHBIX
CUCTEMAaxX CYHUCJIEHMs: pa30MeHHe 3alucu 4Yucia Ha OTAENbHblE LHQPHI,
HaxXOXXJEHUE CYMMbl W TpOU3BeIEHUS UU(Dp, HAXOKIACHUE MaKCUMAIbHON
(MUHUMATBHOMN) TTUDPHI.

HaxoaeHue Bcex MpOCTBIX YUCEN B 3aJaHHOM Juaria3oHe. IIpencraBinenue
yuciia B BUJIe HA0Opa MPOCTBIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEIECHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIuXcs B (paitnax. TekcToBble U TBOMYHBIE (Pailiibl.
daitnoBbie TIepeMeHHBbIE ((aiioBbie ykazaTenu). Urtenwe u3 Qaitna. 3anuch B
daii.

Pa3buenue 3amaun Ha noazanayu. [logmporpaMmsl (Mpoueayphl U GYHKIIUH).
Pexypcus. PexkypcuBHble 00beKTHl ((pakransl). PekypcuBHble Mpolenypbl u
¢bynkuuu. Mcrionb3oBaHue cTeka Jjisl OpraHu3aliid PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CcTaHAApTHOM OMOMMOTEKH s3bIKa MPOrPAMMHUPOBAHMUS.
[Tonkmtouenne  OMONMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENECH.
MoaynbpHBIN IPUHIUII IOCTPOEHUS IIPOTrPAMM.

Yucnennsle MeToapl. TouHoe © TNPUOMIDKEHHOE pEIICHUS 3aJayM.
UYucneHHble METOIbI PELICHUS] YpaBHEHH: MeTo nepedopa, METO MOJIOBUHHOTO
nenenus. [TpubnmxkEéHHOE BBIYMCIEHUE AJIUH KPUBBIX. BpluncieHue miomiaaen
buryp ¢ MOMOUIbIO YHMCIEHHBIX METOAOB (METOJ MNPSMOYTOJbHUKOB, METOA



Tpaneumii). Ilonck makcumyma (MUHMMYMa) (YHKIMH OJHOW NEPEeMEHHOMN
METO/IOM MTOJIOBUHHOTO JIEJICHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKUIMH  SI3bIKA
POrpaMMUPOBAHUS AJi1 00paOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA TMOSIBJIECHUA CHUMBOJIAa B CTpPOKE,
pa30HeHre CTPOKHM Ha CJIOBAa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKU
BHYTPU JAHHOW CTPOKHM, 3aM€HA HAWJECHHOW IOJACTPOKM HA APYTYHO CTPOKY.
['eHepans Bcex CJIOB B HEKOTOPOM anihaBUTE, YIOBIETBOPSIOUIUX 3aJlaHHBIM
orpanndeHusiM. [Ipeobpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBbl M MOCHEAOBATEIbHOCTH 4KceNl. BpruuciieHne 0000MIEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MAacCHUBA MJIM YUCIIOBOM MOCIIEI0BATEIbHOCTH (CYMMBI,
IIPOU3BEIECHUS, CPEIHEr0 apu(pMETUYECKOr0, MUHUMAJIBHOTO M MAaKCHUMAaJbHOTO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCIIOBHIO).
JIMHENHBIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTtupoBka 0HOMEpPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKU (METOJ
y3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBKamu). COpPTUPOBKA CIUSHUEM.
beictpast coptupoBka wmaccuBa (anroputMm QuickSort). JIBowvHBI TOUMCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHbIe MacCUBBI (MaTpHUIbl). AJTOPUTMBI OOpaOOTKU JBYMEPHBIX
MacCCHBOB: 3aII0JHEHUE JBYMEPHOTO YHCIOBOIO MACCHBA IO 3a/IaHHBIM MPaBUJIaM,
MOMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BbIUHMCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBbI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IEPECTaHOBKA CTPOK M CTOJIOIOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBeIil mporieccop. PenaktupoBanue u dopmatupoBanue. [IpoBepka
opdorpadun u rpammatukud. CpencTBa THOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporneccope.  Mcnons3oBanue  ctwiiel.  CTpyKTYpUpOBaHHbIE  TEKCTOBBIE
nokymeHThl. CHoOcku, oriaBieHue. KomektuBHas paboTra ¢ JIOKYMEHTaMHU.
NHCTpyMEHTBI peleH3UpPOBaHUs B TEKCTOBBIX Mpoueccopax. OOnauyHble CEpBUCHI.
Henoass mepenucka. Pedepar. I[lpaBuwia 1uTHpOBaHMS HCTOYHUKOB U
opopmieHust Oubnuorpaguueckux ccpuiok. OQopMieHue Crucka JIUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOW TEKCTa. TeXHUYECKUE CpelcTBa BBOJA
Tekcta. Crnenuanu3upoBaHHBIE CPEACTBA PEAAKTHPOBAHUS MAaTEMaTUUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/lauyd aHaIM3a JAHHBIX: MPOTHO3UPOBAHUE,
Kiaccuukaiys, KiacTepuszaius, aHaiu3 OTkIoHeHu#. [locienoBaTtenbHOCTH
perieHus 3a7a4 aHajan3a JaHHBIX: COOp MEPBUYHBIX JAaHHBIX, OYUCTKA U OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIeNH, MpeoOpa3oBaHue JaHHBIX,
BU3yaJIM3allisl TaHHBIX, UHTEPIPETALMUS pe3ysbTaToB. [IporpammHbie cpeacTBa u



UHTEPHET-CEPBUCHI IJIs1 00paOOTKU U MpeICTaBICHUs JaHHBIX. bomnbIiive qaHHbIE.
Mammnnoe o6y4yenue. HTeNneKTyanbHbli aHaIN3 JaHHbIX.

AHanu3 JaHHBIX C MOMOILBIO IEKTPOHHBIX TAOIUL. BbIYMCIEHHE CyMMBI,
CPEIHETO apuU(PMETHUECKOTr0, HANOOJIbIIErO (HAMMEHBUIET0) 3HAUEHHS IUaIa30Ha.
Beruncnenne koag¢uuueHTa KOppeasuuu ABYX psAaoB AaHHbIX. llocTpoeHue
CTOJOYATHIX, JHMHEWYaTBIX W KpPYroBbiX auarpamm. Iloctpoenue rpadukoB
¢dbynkmii. [Togbop auHMM TpeH A, pEIIeHHe 3a/1a4 MPOTHO3UPOBAHUSI.

UucneHHOE pElIeHUE YpaBHEHMM € TIOMOUIbI0 TOA0O0pa mapameTpa.
OnTuMu3anys Kak MOWCK HAWIy4YIIEero pelieHus B 3alaHHBIX ycioBusX. Llemesas
¢yHKIMs, orpaHudyeHus. JlokaibHble U TI00aidbHBIH MUHUMYMBI LEJIEBOM
¢yHkuuu. Pemenue 3a1a4 onTHMHA3AUU C TOMOUIBIO 3JIE€KTPOHHBIX TAOIHUL.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHUKH

Teopernueckue mMOAXOAbI K OLIGHKE KoJMdecTBa WHGOpMAIMU. 3aKoH
annutuBHOCTH WH(opmaruu. @opmyna Xapriu. MHpopManus U BEpOSTHOCTS.
®opwmyna lllenHoHa.

Anroputmbl  cxkatust naHHbIX. AnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. Anroputmsl CKaTHs JIaHHBIX C TOTEPSAMH. Y MEHbIIICHUE
rIyOuHBI KogupoBaHus 11Beta. OCHOBHBIE HUen anroputmoB cxkatus JPEG, MP3.

CkopocTh Tmepeayd JAaHHBIX. 3aBUCHUMOCTb BPEMEHH Iepeladyd  OT
MH(POPMAITMOHHOTO 00BhEMA JTAaHHBIX U XAPAKTEPUCTUK KaHama CB3U. [IpuunHbI
BO3HUKHOBEHHUs OMMOOK TIpU Tmepenade JaHHbIX. KoJbl, MO3BOJISIONINE
OoOHapy>KMBaTh W HUCIPABJIATh OIMIMOKH, BO3HUKAIONIME TPH TMepenadye TaHHBIX.
Paccrosinne Xaommunra. Koaupoanue ¢ moBropenueM 6utoB. Koasl XoMMuHra.

Cucrembl. KOMIOHEHTBI cHUCTEMBI W UX B3aumoicucTBue. (CUCTEMHBIN
ahdekrt. Ynpapnenue kak nHGopMaloHHbli nponecc. OOpaTHas CBS3b.

Mopenun u monenupoBanue. Llens mMopenmnpoBanuss. COOTBETCTBHE MOJEIH
MOJICIIUPYEMOMY OOBEKTY WJIM TpoIleccy, meiu moaenupoBanus. Gopmanmsaius
MPUKIIAIHBIX 3a]1a4.

[IpencraBienre pe3ynbTaTOB MOJICIUPOBAHUS B BHUIE, YAOOHOM s
BOCIIpUATHS yeioBeKoM. I'padpuueckoe npeacrapieHue JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpadukn).

I'padpr. OcHoBHbIe MOHATHUS. Buapl rpados. Onucanue rpadoB ¢ TOMOIIBIO
MaTpull CMEKHOCTH, BECOBBIX MaTpHI], CIHCKOB CMEXKHOCTU. PemieHue
AITOPUTMUYECKUX  3a/lady, CBSI3aHHBIX C aHalu3oM TpadoB (IMOCTpOCHUE
ONTUMAJILHOTO TYTH MEXIYy BepliMHaMu Tpada, ompeaesieHHe KOoJIUYeCcTBa
pPa3IMUHBIX MyTE€H MEXAy BEpUIMHAMH OPUEHTUPOBAHHOIO AlUKINYECKOIO

rpada).



JlepeBns. bunaproe nepeBo. JlepeBbs momcka. CrocoOsl 00Xxoma aepesa.
[IpencraBnenne apupMEeTHUECKUX BBIPAKEHUN B BHJIE AepeBa. JIUCKpETHbIE UrPbI
JIBYX UTPOKOB C mojHOUW nHpopManuen. [loctpoenue aepesa nepedbopa BapuaHTOB,
OINKCAaHUE CTPATETUU UTPhl B TAOJUYHOM (popMe. BBIMIpPBIIIHBIE U TPOUTPHILIHBIE
NO3ULIMN. BBIMIPBIIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOr0 HMHTeJIeKTa. CepBHCHl MAIIMHHOIO IMEpPEBOAA U
pacmno3HaBaHusa yCcTHOUM peun. KornHutuBHbIE cepBUCHL. VaeHTH(HUKAIUS U TOUCK
U300paKeHUH, pacno3HaBaHHE T, CamooOyuatomuecs CUCTEMBI.
VcKycCTBEHHBI MHTEIIEKT B KOMIIBIOTEPHBIX Urpax. lcronb3oBaHue METOIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B 00y4aromux cucreMax. lMcnoiab3oBaHuEe METO/I0B
MCKYCCTBEHHOI'O0 MHTEJJIEKTa B poOoToTexHuke. MHTepHeT Bemieil. IlepcnexkTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTYAJIBHBIX cucTeM. HelpoHHbIE ceTH.

AJITOPUTMBI H IPOrPAMMHPOBaHHUE

dopManuzanuss  HOHATHS — anropurma. MammHa  TeropuHra — Kak
YHUBEpCcaJIbHas MOENb BeruncieHun. Tezuc Yépua—TwropuHra.

OneHka CII0XKHOCTH BbIUKCIEHUN. BpeMs paOoTel U 00BEM HCHONB3YyEMOM
IaMsTH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTHYECKOW  CIIOKHOCTH  aJrOPUTMOB. AJNTOPUTMBI  IOJMHOMHUAIBHOU
cinoxxHoctd. [lepebopubie anroputmsl. llpuMepsl pa3iaMyYHBIX —aJITOPUTMOB
peneHns OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[lonck mpPOCTBIX 4YHCEN B 3aJaHHOM JWAIa30HE C TMOMOIIBID AJITOpPUTMA
«peuieto IparocheHar.

MHoropa3psaHble 1ieible Yuciia, 3a7a4i JJIMHHON apu(pMeTHKY.

CnoBapu  (accolMaTUBHBIE MAaCCUBBI, OTOOpaKeHHUs). XOII-TAOJHIIBI.
[TocTpoenue anpaBUTHO-4ACTOTHOTO CJIOBAPS ISl 3aJJaHHOTO TEKCTA.

Creku. AHamM3 TMPaBUIBHOCTH CKOOOYHOIO BBIpaXKEHHs. Bbluucienue
apu(PpMETUIECKOTO BBIPAKEHHUSI, 3aITUCAHHOTO B TOCTPUKCHOMN opme.

Ouepenu. Mcnosip3oBaHue ouepenn Juisi BpEMEHHOTO XpaHEHUS JaHHBIX.

Anroputmbel Ha Tpadax. [locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUICHHOTO CBS3HOTO HEOpUeHTUpoBaHHOro rpada. KoiaumuecTBo paziuyHbIX
nyTel MeXay BepUIMHAMU OPUEHTHUPOBAHHOIO AlMKIMYECKOro rpada. Airoputm
JIeWKCTpHL.

[epeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOWUYHBIE
(Ounapubie) aepeBbs. I[locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUsl. PekypcuBHbBIE anroputMbl 00xoja jaepeBa. Mcnonb3oBaHue creka U
ouepenu s 00xoaa iepeBa.

JluHamMpyeckoe INpOorpaMMHUpPOBAaHME Kak METOJ pelIeHus 3a1ad ¢
COXPaHEHUEM MPOMEXYTOUHBIX PE3YyJbTAaTOB. 3aJaud, PEIIAEMBIE C MOMOILBIO



JTUHAMAYECKOTO TMPOTPAaMMHUPOBAHUS: BBIYHCICHHE PEKYPCUBHBIX (DYHKITUH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTHMHU3ALUN.

[ToHsiTe 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccbl. CBOMCTBa U METO/bI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJIA.
Wukarncynsuuys, HacleJ0BaHue, TOJTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTepdeiica
noib3oBatens. Vcnonb30BaHWE TOTOBBIX  YIPABISIEMBIX  3JEMEHTOB IS
MOCTpOEHUs HHTEpdeEiica.

O630p  s3blkOB  mporpammupoBaHus.  [lonstme o  mapaaurmax
IPOrpaMMUPOBAHMUSL.

NupopmanuoHHbIe TEXHOJIOTIUH

OTtanbl  KOMIIBIOTEPHO-MAaTEMATHYECKOTO  MOJCIUPOBAHUS:  IOCTAHOBKA
3alayu, pa3paboTka  MOJIeNH, TECTUPOBAHME  MOJIETH, KOMIIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIN3 PE3yJIbTaTOB MOAECIUPOBAHUS.

Juckperuzanuss NOpyu MaTEMaTUYECKOM MOJEIMPOBAHUU HENPEPBIBHBIX
npoueccoB. MogenupoBaHue JBHKEHHsS. MoaenupoBaHue OMOJOTHYECKHX
cucteM. MaremaTtuueckue  MOAEIM B DKOHOMHKE.  BblUncCIUTENbHbBIE
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEPUMEHTA. MeToJ HauMEHBIIUX KBaJIPaTOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJCIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBineHne 3aBUCUMOCTEN 110 pe3yJIbTaTaM 3KCIIEPUMEHTA.

BepostHoctHeie  momenu.  Metoasl Monte-Kapno.  MmwuranmonsHoe
MozienrpoBaHue. CUCTEMbI MaCCOBOTO OOCITY>KMBaHHMSL.

Tabnuunbie (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHHi 00 OMHOTHMHIHBIX O0OBekTax. Iloje, 3amumch. Kirou Tabmunel. Pabora ¢
roToBOi 0a30if naHHBIX. 3amojgHeHue Oa3bl JaHHBIX. [lowWICK, cOpTUpOBKa U
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY J@HHBIX. 3alpOChl C MapaMeTpamu.
Brruncnsiemsie nmosis B 3ampocax.

MHorotabnuunbie 0a3bl JaHHBIX. TUMBI CBSI3eM MexAy TaOaulamH.
Buemnuit kinrou. [{emocTHOCTS 0a3bl TaHHBIX. 3aPOChl K MHOTOTaOJIMYHBIM 0a3am
JTAHHBIX.

Nuteprer-ipuiioxkenus. [loHaTHE 0 CEpBEPHON U KIIMEHTCKOM YaCTAX CAWTA.
TexHONmorust «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HeAOCTAaTKU. OCHOBBI SA3bIKA
HTML u xackamubix tabmui cruiei (CSS). Cuenapum Ha s3bike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

Pa3smenenue BeO-caiiToB. Yciryra xoctuHra. 3arpyska ¢aiioB Ha CaiT.

BBon m300pakeHuil ¢ UCIOJIB30BAHUEM PA3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(uudpoBbIX (PoToanmaparoB U MHKPOCKOIOB, BUIEOKAMEp, CKAHEPOB U JPYrUX



ycrpoiictB). ['paduuecknii penakrop. Pazpemenue. Kanpuposanue. Ucnpasnenue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOPpEKLHs — IIBETa.
OOecuBeunBaHue I1BETHBIX uU300paxeHuil. Perymsb. PabGora ¢ obGmactsamu.
OUIbTPHI.

MHuorocioiinbie u3o0pakeHus. TekcrtoBble ciou. Macka cnosi. Kanaiebl.
Coxpanenue BblfeneHHOW obOsactu. IloaroroBka wiumocTpauuid 1uisi BEO-CATOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnast rpaduka. IlpumutuBsl. M3MeHeHue mOpsIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenencHue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnonib30BaHue KOHTYpOB. Bekropusalus pacTpOBbIX H300paXeHU.

[IpyHIMOBI  TOCTPOEHUSI M PENAKTUPOBAHMS TPEXMEPHBIX  MOJETEH.
Cerounble monemu. Marepuansl. MonaenupoBaHHe HWCTOYHUKOB OCBEILICHMS.
Kameprl. ApautuBabie TexHonoruu (3D-npunrepst). Ilondarue o BupTyaibHOU
PEaIbHOCTH U JOTIOJHEHHOM PEaJIbHOCTH.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI  I10
MH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE  pe3yJbTaThl  OTpPaXkarOT TOTOBHOCTh W  CIIOCOOHOCTh
oOydJaromuxcsi PYKOBOACTBOBATHCS CPOPMHUPOBAHHON BHYTPEHHEW IO3MIIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlMH, TO3UTHUBHBIX BHYTPECHHHX
yOXKIEHN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHICKOTO
o0I1IecTBa, paclIMpPEeHUEe KU3HEHHOTO OMbITa W OIbITAa ACATEILHOCTH B IIpoIecce
peanu3anuMyd  CpeACTBAaMU  y4eOHOTro TMpeAMeTa OCHOBHBIX  HAMpaBJICHUM
BOCITUTATEIILHOM JIEATETLHOCTH.

B pesynapraTe wu3ydeHwss WHHOPMATHKH Ha YPOBHE CpPEIHEr0 OOIIeTro
oOpazoBaHus y oOyvaromierocs OyayT copMHUpOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pe3ybTaThl:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, yBaKCHUE
3aKOHA W MPaBOMOpPSJIKAa,  COOJIOJICHHME  OCHOBOMOJIATAIOMIMX  HOPM
MH(OPMAITMOHHOTO MpaBa U HHOOPMAITMOHHON OE30ITaCHOCTH;

TOTOBHOCTh TPOTUBOCTOSITh HJICOJIOTHU OKCTPEMH3MA, HAIMOHAIN3MA,
KCeHO(pOOUHU, MUCKPUMHUHAIMK TI0 COIMAIBbHBIM, PEJIIUTHO3HBIM, PAaCOBBIM,
HaIMOHAIBHBIM ITPU3HAKAM B BUPTYaJIbHOM ITPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIIEHHUE K UICTOPUYECKOMY HACIIEUI0, TOCTIKEHUIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYeHUsI MHOOPMATUKU KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh Ha MOPAJIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu MuTepHeT;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHUWE K MHUPY, BKJIIOYAas OCTETUKY HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBIE BHUABI HMCKYCCTBA, B TOM 4YHUCIE
OCHOBAHHOTO Ha MCITOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3u4ecKOro BOCIUTAHMS:

chOpMHUPOBAHHOCTh  370pOBOr0 M  Oe3omacHoro  obpasza  KW3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO, B TOM 4YHCJIE 3a CYET



coOmroenust TpeOoBaHU O€30MaCHOM AKCIUTyaTallii CPEACTB MHPOPMAIIMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTHBHOHN JEATEIHHOCTH TEXHOJOTHYECKOW W COLMAaIbHOU
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHUITMHPOBATH, IJIAHUPOBATH U CAMOCTOSTEIBHO
BEITIOJTHATH TaKyIO IESITCIIbHOCTB;

uHTEepec K cdepaM TPOPECCHOHATLHON ACATENBHOCTH, CBS3aHHBIM C
WHPOPMATUKOHN, MPOrpaMMHUPOBAaHHEM M HWH(OOPMAIMOHHBIMUA TEXHOJIOTHSIMH,
OCHOBaHHBIMU Ha JIOCTIDKEHUSX HAayKd WH(POPMATUKA W HAYIHO-TEXHHUYECKOTO
nmporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oynymied mpodeccuu u
peanu30BBIBaTH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3KOJI0TU4eCKOIr0 BOCIIMTAHMS:

OCO3HAaHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTeH HuX
permeHus, B TOM YHCIE C yY4€TOM BO3MOXKHOCTEH WH(OpMaImoOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTI)KCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca Hu
OOIIECTBEHHOM MPAKTHUKH, 32 CUET MIOHUMAHUS POIH WH(OOPMAITMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U WHGOPMAIIMOHHBIX TEXHOJOTHM B YCIOBHUAX
1idpoBoit TpaHchopMaIii MHOTHX cdep )KU3HH COBPEMEHHOTO O0IIEeCTBa;

OCO3HAHHWE IIEHHOCTU HAYYHOW JIeATEeTbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO ACATEIHPHOCTh HHINBHUIYAIBHO U B TPYIITIE.

B mporecce AoCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPaAMMBI
no wuHpOpMATUKE Yy OOYYAIOIIUXCS COBEPIICHCTBYETCS OSMOIMOHAIBHBIN
WHTEJUICKT, Mpenoaratonuii chopMHUpPOBAHHOCTS:

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTH aIanTUPOBATBCI K
HYMOITMOHAJIEHBIM U3MEHECHHSIM H TIPOSIBIIATH THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIIOYAIOIICH CTpeMJIEHNE K JIOCTHKCHUIO LEeTU U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JCUCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHATLHOE COCTOSIHHEC
JIPYTUX, YYUTBIBATh €r0o TPHU OCYIICCTBICHHH KOMMYHHUKAIIMH, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITOCOOHOCTH BHICTPANBATh OTHOIICHHUS
C IpYTUMHU JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTh KOHPIUKTHI.



METANIPEIMETHBIE PE3YJIBTATBI

B pesynabrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOyuaromierocss OyayT chopMUPOBaHbBl MeETanpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHUBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMECHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE Yy4eOHbIE [JEUCTBUS, KOMMYHUKATUBHbIC
yYHUBEpCalIbHble Y4YeOHbIE JCUCTBUS, PETYJSTUBHBIE YHUBEpCAIbHBIC Y4YEOHbBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOrH4YecKmne JeicTBUSI:

CaMOCTOSITENILHO  (OpPMYyJIUPOBaTh M aKTyalM3UpOBaTh  IMpoOiemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBI MPU3HAK WM OCHOBAaHUA JI1 CPAaBHEHUS,
KJ1accupuKauu U 0000IIECHHUS;

ONpENENATh LEJN JACSITEIBHOCTH, 334aBaTh IApaMeTPbl M KPUTEPUU HX
JOCTHKEHHS],

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabarbiBaTh MJIAH PEIICHUS TPOOJEMbl ¢ Y4€TOM aHajiu3a HWMEIOLIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabdOTy B  YCIOBHSX  pEABHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKON U MPOEKTHOM JESITEIbHOCTH,
HaBBIKAMM  pa3peuieHus npoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS] TPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJIATh PA3JIUYHBIE BHIbBI JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpeTaluH, MPeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4e€OHBIX CHUTyallMsIX, B TOM 4YHUCJIE€ NPU CO3JAaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

(GbopMUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSAMHU U METO/IAMH;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NEATEIbHOCTH U dKU3HEHHBIX CUTYalMSIX;



BBISIBJISITH MPUYMHHO-CJIEICTBEHHBIE CBS3M M aKTyaJlM3UpPOBATh 3a/4auy,
BBIIBUTATh TUINOTE3Yy €€ pelIeHHs, HaXOAWTh apTryMEHThI i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh IOJYYEHHBIE B XOJE pEUIEHMs 3aJaud  pe3ysbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJICHAIIPABICHHBIM MOUCK IEpPEHOCa CPENCTB U CIIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMEThb IMEPEHOCUTh 3HAaHUS B IO3HABATEJIBHYIO M IPAKTHUUYECKYIO 00JacTu
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIE€W, NpEUlaraTh OPUTMHANbHBIC MOJAXOAbl U PELICHHUS,
CTaBUTh NMPOOJIEMBI U 33a4H, IOIYCKAIOIINE albTepHATUBHBIC PEILICHUS.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBBIKAMH MOJTy4eHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJIATh  IOWUCK,  aHalu3, CUCTEMAaTU3alul |
MHTEPIIPETALNIO HH()OPMALINY PA3IUYHBIX BUAOB U (OPM IPEICTABICHNUS;

CO3/1aBaTh TEKCThl B pa3gMYHbIX (opmarax ¢ y4E€TOM Ha3HAUYEHUS
uHpopMaMu H  IEJIEeBOM  ayJUTOpUH, BbIOMpas ONTUMAIBHYIO (QopMy
MIPE/ICTABIICHUS U BU3yaJlU3alliy;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(pOpManuu, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIOJIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHUKAllMOHHBIX
TEXHOJOTHHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ coOMtoJieHHeM TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TMTUEHBl, PECYpCcOCOEpekKEeHMs, TMPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

BJIaJeTh  HAaBBIKAMH  pAClO3HABaHWsI W 3alIUTHl  HHPOpPMAIUH,
MH(OPMAITMOHHOW 6€30MaCHOCTH JINYHOCTH.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YueOHbIe el CTBUSA

1) oO61ienme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BeeX chepax KU3HH;

pacCiio3HaBaTb H6B6p6aJ'H>HI)Ie cpeacTBa O6Hl€HI/I$I, INOHUMATh 3HAUYCHUC
COLIMAJIBHBIX 3HAKOB, PAaCO3HABaTh MPEANOCHUIKM KOH(MIUKTHBIX CHUTyalud u
CMATYATh KOH(l)J'H/IKTBI;

BJIaJCTH pa3in4YHbIMHU CHOCO6aMI/I O6HleHI/I$I nu BBaHMOHeﬁCTBHH,
APryMCHTUPOBAHHO BECTHU AHUAJIOT, YMCTh CMATYATDH KOH(i)J'H/IKTHBIe CUTyaluu,



Pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK) TOYKY 3PEHUSI C HCIIOJIb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA 1eSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOWM M WHIWBUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJICHA KOJUIEKTUBA,

MpUHUMATh €M COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh JIEHCTBUSL MO HUX JOCTHKCHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacmpenensaTh poJii ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KaXKAOTNO YYaCTHUKA KOMAaHIbI B
oOIIMiA pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npemiaraTb HOBBIE IPOEKThI, OICHUBATh HJEU C TMO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

1) camoopranuszanmus:

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laul B 00pa30BaTEIbHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITENIbHO ~ COCTAaBJATh IUIAH pELIEHUs MpodsieMbl C  Y4ETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH Y4€OHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEOUYTCHHI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCHUTb KOPPEKTHBBI B AESATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEHCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H



OCHOBaHUM, UCHOIB30BaTh MPUEMBI pedIeKCUU IJi1 OLEHKU CUTYyalluH, BbIOOpa
BEPHOI'O PEILICHHS;

OLICHUBATH PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pe3yJbTaTOB
NEATEIbHOCTH.

3) npuHATHA ce0st M APYrux:

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl APYI'MX IIpM AaHAIN3E pe3yJbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

B npouecce usyueHus kypca MHGOPMATHKU YriyOJ€HHOro ypoBHs 6 10
Knacce oOydalompuMucs OyayT  JOCTUTHYTHl — CHEIYIOIIME  MPEeIMETHbIE
pe3ybTaThl:

BJIAJCHUE TPEACTABICHUSIMH O POJM HWHPOPMAIMK M CBS3aHHBIX C HEH
MPOIIECCOB B TMPUPOJAE, TEXHUKE W OOIIECTBE, MOHATUIMH «HHGOPMAIUS,
«MH(POPMALIMOHHBIM  TMPOIECC»,  «CUCTEMA»,  «KOMIIOHEHTHI  CHUCTEMBD,
«cucTeMHbIN A PerT», «MHPOPMAITMOHHAS] CUCTEMAY, «CUCTEMA YIIPABICHUS;

BIAJCHUE METOJaMH TOuCKa HuHpopmamuu B ceth VHTepHET, yMeHwue
KPUTHUYECKU OIIEHUBATh WH(POpMAITHIO, TTOYICHHYIO U3 ceTH IHTepHET;

YMEHUE XapaKTepHW30BaTh OOJBIIHNE JaHHBIC, TMPUBOAUTH IPUMEPHI
UCTOYHUKOB HMX TIOJYYCHUS M  HAMNpaBJICHUS HUCIOJIb30BAHUSA, yMEHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 3aJaud aHAJIW3a JaHHBIX (MPOTHO3UPOBAHUE,
KJIacCU(pUKaIus, KIJIaCTepU3aIus, aHan3 OTKJIOHEHU), MMOHUMATh
MOCIIEI0BATEIHHOCTh PEIICHUS 3a/1a4 aHAJIM3a JaHHBIX: COOp MEePBUYHBIX TaHHBIX,
OYHCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOP W/MIM TIOCTPOEHUE MOJECIH,
npeo0pa3oBaHue JaHHBIX, BU3YaIU3allHsl TaHHBIX, UHTEPIPETAIHS Pe3yIbTaTOB;

MOHUMAHUE OCHOBHBIX NPHUHIIMIIOB YCTPOWCTBA W (PYHKIIMOHUPOBAHUS
COBPEMCHHBIX CTAIMOHAPHBIX U MOOMIIbHBIX KOMITBIOTEPOB, TCHICHIIUNA Pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUE HaBbIKAMU PaOOTHI C OMEPAIMOHHBIMUA CHCTEMaMH, OCHOBHBIMH
BUJIaMUA TIPOTPAMMHOTO OOECredYeHus] I pelmieHus YYeOHBIX 3a7ad  IIo0
BBIOpaHHOM CHeIUaIn3aIimy;

HaJIMYHE MPECTABICHUN O KOMITBIOTEPHBIX CETSAX M UX POJIH B COBPEMEHHOM
MHUpE, 0 0a30BBIX MPUHITAIIAX OPTaHU3aANN U (PYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
ceTei, 00 OOmMUX MPUHIUIAX pPa3pabOTK W (YHKIIMOHUPOBAHHUS HMHTEPHET-
IIPUIIOKEHUM;



NOHMMAaHHE Yrpo3 HH(OPMAIMOHHON O0€30MaCHOCTH, HCIOIb30BAHUE
METOJOB M CPEACTB MPOTUBOJEUCTBHS HITUM YIpO3aM, COOIIOAEHUE MeEp
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PACIPOCTPAHEHUE MEPCOHAIBHBIX
JTAHHBIX, COOJIIO/IEHNE TPeOOBAaHUMN TEXHUKU 0€30MaCHOCTU U TUTHEHBI NPU padboTe
C KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaMH IIU(POBOTO OKPY>KEHHUS, TOHUMAaHKE
IIPaBOBBIX OCHOB MCIIOJIb30BaHUSl KOMIIBIOTEPHBIX MIpPOrpamMM, 0a3 JaHHBIX U
paboTel B ceTn MHTEpHET;

MMOHMMAHUE OCHOBHBIX MPUHIMIIOB AUCKPETU3alUU pAa3JIMYHBIX BHJIOB
uHopMaIuu, yMEHHUE ONpelnesiTh HMHPOPMALUOHHBI O0BEM TEKCTOBBIX,
rpauyueckux M 3BYKOBBIX JAHHBIX MPHU 3aJlaHHBIX MapaMeTpax AUCKPETH3aluu,
YMEHUE OMNpEeAeNsITh CPEAHIOI CKOpPOCTh IE€peladyd JAaHHBIX, OLEHUBATH
U3MEHEHUE BpPEMEHU TMepeJayd NpH M3MEHEHHH HWH(OPMAIMOHHOTO 00BbEMa
JTAHHBIX U XapaKTEPUCTUK KaHaJla CBSI3H;

YMEHUE HCIIONB30BaTh IPU PEUICHUM 3a]1a4 CBOMCTBA MO3UIIMOHHON 3allUCU
YHUCel, AITOPUTMA MMOCTPOCHHUS 3alIMCH YKCTIA B MIO3UIIMOHHON CUCTEME CUHUCIICHUS
C 33JlaHHBIM OCHOBAHHMEM M IMOCTPOEHHUS YHUCIA MO CTPOKE, COJEpKAILEH 3alHCh
ATOr0 YWCia B MO3ULIHMOHHON CHCTEME CUMCIEHHA C 3aJaHHBIM OCHOBAHHUEM,
YMEHHME BBINOJHATH apU(PMETHUECKUE OIepalMd B IO3ULHUOHHBIX CHUCTEMax
CUMCJICHHS,

YMEHUE BBINOJHATH MPeoOpa30BaHMS JIOTUUECKUX BBIPAXKECHHM, HCIIONb3YS
3aKOHBI aiIreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JTU3BIOHKTUBHONW M KOHBIOHKTUBHOW HOPMAaJIbHBIX (hOpMax IO 3aJaHHOM TabiuIe
UCTUHHOCTH, HUCCIIE0BaTh 00JacTb MCTMHHOCTH BBICKA3bIBaHUS, COJAEPIKALLEIO
IIEPEMEHHBIE, PEIIATH HECIIOKHBIE JJOTUYECKUE YPABHEHUS U CUCTEMBI YPaBHEHUI;

NOHMMaHuEe O0a30BBIX AJIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uH(popmanuu (3arnuch YMceNl B MO3UIIMOHHONW CHUCTEME CUMCIEHUS, HAXOXKICHUE
BCEX MPOCTHIX YHMCEJ B 3aJJaHHOM JiMara3oHe, 00paboTKka MHOTOpa3psiAHbIX 1IeJIbIX
YHCEJI, AHAJIN3 CUMBOJIBHBIX CTPOK M JAPYTHX), AITOPUTMOB IIOMCKA U COPTUPOBKH,
YMEHUE ONpPEAENATh CI0XKHOCTh HM3y4aeMbIX B Kypce Oa30BBIX alTOPUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MAacCHMBa, COpPTUPOBKAa MaccuBa, IepeOOpHBIe
QITOPUTMBI, TBOMYHBIA MOUCK) U MPUBOJUTH MPUMEPHI HECKOJIBKUX aJTOPUTMOB
Pa3HOM CIOXKHOCTH JJIsl PEIIECHUS OJHOU 3a/1a4u;

BJIAJICHUE YHUBEPCAIbHBIM S3BIKOM IPOrPaMMHUPOBAHHUS BBICOKOTO YpPOBHS
(Python, Java, C++, C#), npeacraBieHusMH O O0a30BBIX THIAX JaHHBIX |
CTPYKTypax JaHHBIX, YMEHUE MHCIOJb30BaTh OCHOBHBIC  YHPABISIONINE
KOHCTPYKLMH, YMEHHUE OCYILIECTBIATh AHAIN3 NPEIJOKEHHOM MPOTrpaMMBbI:
OTIPEICIISITh PE3YNBTAThl PA0OTHI MPOTPAMMBI TIPU 33IaHHBIX MCXOJIHBIX JTAHHBIX,
ONpPENENATh, NPU KAKUX HCXOJHBIX JTaHHBIX BO3MOXXHO ITOJIyYEHHE YKa3aHHBIX



pPE3yNbTATOB, BBISBIATH JaHHBIC, KOTOPhIE MOTYT MPUBECTH K OIMMOKEe B paboTe
IpOrpamMmbl, HOPMYIUPOBATH MPEITIOKEHUS 110 YIYUIICHUIO MPOTPAMMHOTO KOJIa;

YMEHHUE CO3/[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI U
JIEMOHCTPAllMOHHBIE MAaTEPUAJIbl C UCIOJB30BAHUEM BO3MOKHOCTEN COBPEMEHHBIX
MPOTrPAaMMHBIX CPEJICTB U O0JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh 3JICKTPOHHBIC TAOJMIIBI JIJIsI aHAJIN3a, TPEACTABICHUS
u  00pabOTKM  JaHHBIX  (BKJIOYas  BBIYUCIECHHUE  CYMMBI,  CPEIHErO
apu(pMETUYECKOTO, HaWOONBIIEr0 W HAUMEHBIIEr0 3HAYEHUH, pelIeHue
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIICHUs, MOAOOp JUHUU TPEHJa, PEIlCHUE
3aJlay IPOTrHO3UPOBAHMUS).

B npouecce u3yueHus kypca UHGOPMATHKU YriayOJn€HHOro ypoBHS 6 11
Knacce oOyyarommmucs OyayT  JOCTUTHYTBHI — CIEAYIOUIME  MPEIMETHbIC
pEe3yJbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIE KObI, JOIMYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHUE COOOIIEHUN (MpePUKCHBIE KObI), HUCIOJIB30BaTh MPOCTEUIINE
KO/JIbI, KOTOPbIE MO3BOJISIIOT OOHAPYKUBATh M UCIPABIIATH OIMMOKHU MpHU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00€CTICUMBAIONINI HAUMEHBIIIYIO BO3MOXHYIO CPEIHIOIO
JUIMHY COOOIIEHHUS] TPU HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIUITBI
paboThI MPOCTHIX AJTOPUTMOB CIKATUSI TAHHBIX;

YMEHHE peliaTh aJrOpUTMUUYECKUE 3a/aud, CBSI3aHHBIC C aHAIW30M rpados
(3aJauyn  MOCTPOEHUS ONTUMAJILHOTO TYTH MEXAYy BepuIMHaMu Tpada,
ONpENENICHUs]  KOJIMYECTBA  PAa3IMYHBIX  MyTE€d  MEXKIy  BEpIIMHAMU
OpUEHTHUPOBAHHOTO AIMKINYECKOro rpada), yMEHHUE HCIOIb30BaTh JACPEBbS MPH
aHaNMM3€¢ W TIOCTPOCHUU KOJOB M Ui TPEACTABICHUS apUPMETUYECKUX
BBIpAXEHUMN, TIPU PELICHUU 3a/1a4 TTOMCKA U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPBI MO 33JJaHHOMY QJITOPUTMY, pa3padaThiBaTh U 0OOCHOBBIBATH BHIMTPHIITHYIO
CTPaTEruio Urphl;

yMEHuE pas3pabaThiBaTh W pEaTu30BbIBAaTH B BHJE MpOrpamMm 0a3oBbIe
QJITOPUTMBI, YMEHHE MCMOJIb30BaTh B MpOrpaMMax JIaHHBIC Pa3IUYHBIX TUIIOB C
YY4ETOM OTPAHMYECHUM HA JUAINA30H UX BO3MOXKHBIX 3HAYCHUW, NMPUMEHATH IPU
pelIeHUH 3a/1ad CTPYKTYPhI JaHHBIX (CIUCKH, CIIOBApU, CTEKU, OUEPEIH, EPEBDH),
WCIIOJIb30BaTh 0a30BbIE OMEpAMM CO CTPYKTypaMH JAaHHBIX, TPUMEHSITh
CTaHJapTHBIE U COOCTBEHHBIE TTOAMPOTPAMMEI JJII 00paOOTKH YUCIOBBIX JTAHHBIX
U CUMBOJIbHBIX CTPOK, HCIIOJIb30BaTh IMPU pa3pabOTKe MporpamMm OHUOIMOTEKU
noAmporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpebl pa3padOTKH, YMEHHE UCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie NporpaMMUpPOBaHUs], YMEHUE JOKYMEHTUPOBATH MPOTPAMMBI;

yMEHUE CO37aBaTh BeO-CTPAHUIIBL;



BJIAJICHUE OCHOBHBIMH CBEICHUSIMH O 0a3ax MaHHBIX, UX CTPYKTYpE,
CpeIcTBax co37aHUs M pabOThl C HUMH, YMEHHE WCIIOJIh30BaTh TaOIMYHBIC
(penauroHHbIe) 0a3bl JAHHBIX (COCTABIATH 3aMPOCH B 0a3aX JAHHBIX, BBIMOJHSIThH
COPTHPOBKY M TOHWCK 3aluceil B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHYHO 0a3y
JTAHHBIX ) ¥ CTIPABOYHBIC CHCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIBIOTEPHO-MATEMATHICCKHUE MOJICIH /I aHaJIN3a
O0OBEKTOB M TIPOIECcCOB: (OPMYIUPOBATH IIEIh MOJCIUPOBAHUS, BBITIOIHSTH
aHaJgu3 Ppe3yJbTaTOB, IIOJAYYEHHBIX B XOJIE MOJICIIUPOBAHMS, OIEHUBATh
COOTBETCTBHE MOJICIM MOJICIUPYEMOMY OOBEKTY WIJIM IIPOIIECCY, IMPECTABIAThH
pe3yJbTaThl MOJICTUPOBAHHUS B HATJISIZTHOM BUJIE;

YMEHUE OpraHW30BBIBATH JUYHOC WH()OPMAITMOHHOE TMPOCTPAHCTBO C
WCITOJIb30BAHUEM PA3UYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTUH, IOHUMaHHUE
BO3MOXKHOCTEH IHU(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX NMPHHIIMIIOB PabOThI, BOBMOXXHOCTEH W OTPaHHYCHHUS
MIPUMEHEHUST TEXHOJIOTH MCKYCCTBEHHOTO HWHTEIUICKTa B Pa3IUYHBIX 00JIACTSX,
HaJIMYME TIPEICTABICHUHA O Kpyre perraeMbIX 3a7ad MAIIMHHOTO OOyYCHUS
(pacrio3HaBaHusl, KJIaCCU(PUKALUKA U MIPOTHO3UPOBAHUS) HAMYUE MPEACTABICHUM
00  HCMNONB30BaHUU  HMHPOPMALUOHHBIX  TEXHOJOTMM B Pa3IU4HBIX
npodeccuoHaNbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne i/ Konrposbusie IIpakruyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI
pecypchbl
Pazgea 1. lndpoBasi rpaMOTHOCTH
11 KommnbroTep - yHuBepcanbHOE YCTPOHCTBO 5 1
' 00pabOTKHU TaHHBIX
1.2 [Tporpammuoe obecnieueHme 1
1.3 KommbrorepHsie cetn
1.4 WNudopmannonnas 6€30macHOCTb 2
Htoro no paznemny 24
Pa3nes 2. Teopernueckue 0CHOBbI HHPOPMATHKH
IIpencraBnenue nHGpoOpMaLuu B
2.1 P op 19 2
KOMIIbIOTEpE
2.2 OcHOBBI aNreOpbl JOTUKU 14 1
2.3 KomnbrotepHas apudmernka 7
Hroro mo pazueny 40
Pa3nes 3. Anropur™Mbl M1 IpOrpaMMHpOBaHue
3.1 BBenenne B mporpaMMupoBaHue 16 1 0.5
3.2 BcniomoratenbHbIE anropuTMBI
3.3 YucieHHbIE METOIBI
34 AAroput™Mbl 00pabOTKH CUMBOJIBHBIX 5 1
' JTAHHBIX




3.5 AAropuT™Mbl 00pabOTKH MaCCHBOB 10 3.5
Wroro no pazueny 44
Pa3nen 4. Un¢opmanmoHHbIe TEXHOJIOTUHN
4.1 O6paboTKa TEKCTOBBIX JOKYMEHTOB 2.5
4.2 AHanu3 JaHHBIX 3
Wroro no pazueny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 21.5




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeEM uugposbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPOrpamMMblI Bcero o0pa3oBaTeIbHbIE
padoTshI padoThI
pecypcsbl
Paszgea 1. Teopernueckue 0CHOBBI MH(POPMATHKH
11 WNndopmanus n nuapopmaiionssie 10 1 55
IIPOIIECCHI
1.2 MopenupoBaHue 8 2
Hroro mo pazueny 18
Pa3zngen 2. AnropuT™MbI U IPOrpaMMHUPOBAHUE
2.1 DJIEMEHTHI TEOPUH AJITOPUTMOB 6 1
2.2 ANTOpPUTMBI U CTPYKTYPbI IaHHBIX 28 1 10
53 OCHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO 16 1 45
POrpaMMHPOBAHHS
Hroro mo pazueny 50
Paznen 3. UndopMannoHHbIE TEXHOJIOTHHU
31 Kommnsrorepro-maremaTudeckoe 8 2
MOJICITUPOBAHHE
3.2 baser gaHHBIX 10 4
3.3 Be6-caiiTe 14 4
3.4 KomnbsrotepHas rpadpuka 3.5
35 3D-MoenupoBanue 3
Hroro no pazneny 48




PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5







HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KoauuecTBo yacoB
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoxka Konrpoabnbsie IIpakruuyeckue
n/n Bcero 5 5 u3ydeHusi oOpa3oBaTe/IbHbIE pecypchl
padoThl padoThI
TpeOGoBaHMs TEXHUKU
0€30MMacCHOCTH U TMTHEHBI
npu padoTe ¢ 1 https://lesson.edu.ru/lesson/de3c3e02-
KOMIIBIOTEPAMU U APYTUMHU cfd1-491d-9624-b5fbb548167f
KOMITOHEHTaMH IU(PPOBOTO
OKPYXKEHUS
https://lesson.edu.ru/lesson/bf1a1835-
CHCcTEMBI CUUCIIEHUS 1
323a-4b15-b5fd-349¢73878f13
ITepeBoy uncen u3 ogHOM
p https://lesson.edu.ru/lesson/6fa8b7f1-
CUCTEMBI CUHCIICHUS B 1
4ad9-4b25-b102-ad638c9a21e2
ApYTYyro
JIBonuHas, BOCbMEpHYHAas U
[IECTHAIATEpPUYHAS 1 https://lesson.edu.ru/lesson/5496e00c-
CUCTEMBI CYUCIICHUS, CBI3b eaca-4ac0-9045-477ab65662a4
MEXK]1y HUMHU
JIBonuHas, BOCbMEpHYHAas U
[IECTHAIATEpPUYHAS 1 https://lesson.edu.ru/lesson/5496e00c-
CUCTEMBI CUUCIIEHUS, CBI3b eaca-4ac0-9045-477ab65662a4
MEX]ly HUMH
JIBonuHasi, BOCbMEpHYHAas U
https://lesson.edu.ru/lesson/5496e00c-
HIECTHAALIATEPUYHAS 1

CHCTEMBI CUHUCIICHHUA, CBA3b

eaca-4ac0-9045-477ab65662a4




MCKIAY HUMU

Apudmernueckue onepaiuu
B [MO3UIIMOHHBIX CHCTEMaxX
CUHCJICHUS

TpouuHas ypaBHOBEIICHHAS
CUCTEMa CUHCIICHUS

https://lesson.edu.ru/lesson/2eca430a-

9b6f-4ffd-8dda-525b43d972ba

JIBoH4HO-aecATHYHAS
CHUCTEMA CUUCIICHUS

10

11

12

13

14

[punIIUTIBL pabOTHI
KOMITHIOTEPOB U
KOMITBIOTEPHBIX CUCTEM

OOMeH TaHHBIMHU C
MTOMOILBIO IIIHH.
Kontposuieps! BHEIIHUX
YCTPOMCTB
ABTOMaTHYECKOE
BBITNIOJIHEHHUE ITPOTPAMMBI
IIPOLIECCOPOM
OrnepaTuBHast, MOCTOSTHHAS U
JOJITOBPEMEHHASI ITAMSATb.
KoHTpoieps! BHEMIHUX
ycTpoucts. IIpsMon noctyn
K MMaMsITH

CoBpeMeHHbIE
KOMIIBIOTEPHBIE TEXHOIOTUN

https://lesson.edu.ru/lesson/63ba4883-

7d8a-4c75-9faf-8b4e97f2666d

15

[Iporpammuoe obecrneueHue
KOMIIBIOTEPOB,
KOMITBIOTCPHBIX CUCTEM U

https://lesson.edu.ru/lesson/8c6ad961-

ad93-4d15-8aac-273619d3476¢




MOOMIJIBHBIX YCTPOUCTB

16

17

18

CucreMHOE MPOrpaMMHOE
obecrieueHue.
OrnepalilnOHHBIE CUCTEMBI

Yrunutel. JpaitBepsl
ycTpoiicTs. [TapaensHoe
IpOrpaMMHUPOBaHUE

HNucramianug n
JEUHCTAIUIS LIS
MIPOrpaMMHOTO 00ecIIeUeHUs

19

DaitI0BbIC CUCTEMBI.
[IpuHnume! pazMenieHus u
MMEHOBaHUs (ailioB B
JIOJITOBPEMEHHOM MaMSsTH.
[ITaGIoHBI 11 OITUCAHUS
rpyni ¢aitnos

https://lesson.edu.ru/lesson/97a0e55e-
9b33-4906-9452-cc53c712fa78

20

3aK0HOJaTEIHLCTBO
Poccuiickoit denepanuu B
00yacTu MPOrpaMMHOTO
obecreueHns ¥ JaHHBIX

https://lesson.edu.ru/lesson/0d4dafaa-
6968-48b3-a62f-33cdb3a95242

21

HpI/IHHI/IHBI IMOCTPOCHUSA U
armnapaTHbIC KOMIIOHCHTHI
KOMITBIOTCPHBIX CETeH.
CereBble IMPOTOKOJIBI

22

23

OcHOBBI aNredphl JTOTUKU

Jloruueckue onepanumu.
TabmuIbl UICTUHHOCTH

https://lesson.edu.ru/lesson/619d4c17-
7d04-4c8c-ae97-71634959e263

24

Jlornueckuie BeIpaXeHUsI.

https://lesson.edu.ru/lesson/7elaca48-




Jlornueckue TOXKIECTBA.
JlokazaTeabCTBO JIOTHYECKHUX
TOXKIECTB C ITOMOIIBIO
TaOJIMI] UICTUHHOCTHU

f9ec-46a2-a580-a79a25c15e37

25

[IpakTuueckas pabora o
teme «[locTpoenne u ananu3
TaOJIUI] UICTHUHHOCTH B
TaOJIMYHOM [IPOLIECCOPE»

26

27

28

Jlornueckue onepanuu u
oIepanuu HaJl MHOKECTBaMHU

Jlornueckue onepanvn u
orcpanun Haa MHOXKECTBaAaMU

3aKOHBI ANTeOPHI JIOTHKH.
OKBUBaJICHTHbBIE
npeoOpa3oBaHus
JIOTUYECKHUX BBIPAKEHUI

https://lesson.edu.ru/lesson/44e7b9b0-

e0f7-4b48-acdb-298f31b955d7

29

Jlornueckue ypaBHEHHUs U
CUCTEMBI ypaBHEHUN

30

Jlornueckue GpyHKIUU.
3aBUCHUMOCTh KOJINYECTBA
BO3MO>KHBIX JIOTHYECKHUX
(GYHKIHMHI OT KOJIMYecTBa
aprymeHToB. [lonHsle
CUCTEMBI JIOTHUECKUX

byHKIII

31

Kanonuueckue Gpopmbl
JIOTHYECKUX BBIPAKECHUH.
CoBepliuieHHbIE
JU3BIOHKTHUBHBIE U




KOHBIOHKTHBHBIC
HOpMaJibHbIE (POPMBI,
QITOPUTMBI UX MOCTPOCHUS
1o TabJnile UCTUHHOCTH

32

Jlornueckue >I1eMEHTEI B
COCTaBe KOMITbIOTEPA

33

34

35

Tpurrep. Cymmarop.
MHoropa3psaIHbIlii CyMMaTop
[TocTpoenue cxem Ha
JIOTUYECKHX IJIEMEHTaX.
3anuce JOru4ecKoro
BBIPKEHMS 10 JJIOTUYECKOU
cxeme

MHKpOCX@MH U TCXHOJIOI'UsA
HX IIPOU3BOACTBA

36

37

38

Cetp UnTepHeT
Pasznenenne IP-cetu na
MOJCETH C MIOMOIIBI0 MAaCcOK
nojiceTeit

CereBoe
aIMHUHHUCTPUPOBAHUE

39

Bunbl nestenbHOCTH B ceTr
WNurepuer. CepBucsl
HurepHera.
l'ocynapcTBeHHbIe
AIIEKTPOHHBIE CEPBUCHI U

yCIIyru

https://lesson.edu.ru/lesson/ef83ef65-
462d-438b-8344-ecbd3d43fc88

40

WNndopmanronHas




0€e30I1aCHOCTh

41

42

43

BpenonocHbIe mporpaMmMHoe
o0ecrieuennre U METOIbI
00pBOBI C HUM

[TpakTrueckas paboTa 1o
TeMme "AHTUBUPYCHBIC
porpaMmbI"

Opranuzanus JUYHOTO
apxuBa uHGOpMaIUH.
PesepBHOE KOMMpOBaHHE.
[TaponbHas 3amuTa apxuBa

https://lesson.edu.ru/lesson/699df8f1-
9688-46bf-ac85-dc8977c5ef39

44

HIudpoBanne JaHHBIX

45

46

Anroput™ mmdpoBaHus
RSA. Creranorpagus

[TpakTuyeckas pabora 1o
teme "lIudposanue
Na”HHBIX"

47

DTarnbl pemeHus 3a1a4 Ha
KOMITBIOTEPE.
NHcTpyMeHTalIbHbBIE
CpencTBa: TPAHCIATOD,
OTIAAUUK, TPOQUITUPOBIIHK

48

Cpena nmporpaMMHpOBaHHS.
Komnunsamnus u
WHTEPIIPETALNS IPOTPAMM.
BupryansHbie MalHblL.
WurerpupoBanHas cpena
pa3paboTku




49

Meroas! 0TJIaIKU IPOrpaMM

Turner IEPEMEHHEBIX B SA3BIKC

>0 IporpaMMHUpPOBaHUS
51 O06paboTKa HeNbIX Ynuces
59 OO0paboTKa BEIECTBEHHBIX
qycen
53 Cnyyalinbie U
NCeBAOCTyYaiiHbIe Ynca
54 BerBaenusa. CrnoxHble https://lesson.edu.ru/lesson/0b043969-
YCIIOBUA a8b7-4ce4-9bbb-42e6e6b54d5d
55 ITUKTB © yenoBrem https://lesson.edu.ru/lesson/87c69679-
9714-46ee-8576-2f41021d9999
56 g:;;;;?;;éii?:;iizn' https://lesson.edu.ru/lesson/87c69679-
9714-46ee-8576-2f41021d9999
pa3JIMYHBIX BUIOB IIUKJIOB
O06paboTka HaTypaTbHBIX
57 YHCeIl ¢ NCTIOJIb30BAHUEM
IIUKJIOB
HaxoxneHnne Bcex MpocThIxX
4yucell B 3aJJaHHOM
58 muana3one [IpakTudeckas 0.5
pabora o Teme «Pemenue
3a/1a4 METOJIOM Tiepedbopar»
59 WNHuBapuaHT nukia
60 JloxymenTupoBanue
mporpamm
61 OO0paboTka JaHHBIX,

XpaHsamuxcs B (aiinax




62

Pas0Ouenue 3amaun Ha
MO/13a1a41

63

Hcnonw3oBanue
CTaHIApTHON OMOIMOTEKN
SI3bIKA MPOTPAMMHPOBAHUSL.
IMoaknrouenne OMOINOTEK
MOANPOrPaMM CTOPOHHHX
MIPOU3BOAUTENECH

64

65

66

[Moamporpammel (TporeTypsI
U QYHKITHH )

[ToamporpaMMel (IIpoLeaypsl
U QYHKITIH)

[TpakTrueckas pabota mno
teme "Pa3paboTka
noamnporpamMm”

67

68

Pexypcns. PexypcuBHble
00BEKTHI ((hpaKTanbl).
PexypcuBHbIE IpoLIEAYPHI U
¢ynkuuu. McnonpzoBanue
CTEKa JJIs1 OpraHu3alyu
PEKYPCUBHBIX BBI30BOB
[IpakTuyeckas pabora o

Teme "PexkypcuBHbIE
MOANPOrpaMMBbI"

69

70

MoaynpHBIN TPUHIUI
MIOCTPOEHUS IPOrpaMM

YucaeHHbIE METOObI

71

[TpakTnueckas pabota 1o




TeMme «HUCIeHHoe peleHne
ypaBHEHUI

72

73

74

75

76

77

78

Hcnonb3oBanue
JTMCKpPETU3aIUU B
BBIYHCIINTCIIBHBIX 3aJa4yax

[TpakTuyeckas padora 1mo
teme «[Ipubmmxénnoe
BBIUMCJICHHE JUTHH KPUBBIX U
ioniaaei Guryp»
[TpakTudeckas padora 1mo
teme «[louck Mmakcumyma
(MuHUMYMa) QYHKIIUN»

O06paboTka CUMBOJIBHBIX
JAHHBIX. AJITOPUTMBI
00pabOTKH CUMBOJILHBIX
CTPOK: MOACUYET KOMTUYECTBA
MOSIBJICHUN CUMBOJIA B
CTpOKE

Anroput™mbl 06paboTKH
CHUMBOJIBHBIX CTPOK:
pa3bueHue CTPOKU Ha CJI0Ba
110 TPOOETTHLHBIM CHMBOJIAaM

Anroput™mbl 06paboTKH
CHUMBOJIBHBIX CTPOK: ITOUCK
MOJCTPOKU BHYTPH TaHHOU
CTPOKH; 3aME€Ha HalJICHHOU
MOJCTPOKH HA IPYTYIO
CTPOKY

[IpakTuyeckas pabora o




teme "OOpaboTKa CTPOK C
UCIOJIb30BaHUEM (YHKITUI
CTaHJapPTHOU OMOJIMOTEKH
sI3bIKa IPOrpaMMHUpPOBaHUA"

79

I'enepanus cioB B 3a1aHHOM
andasure

80

81

82

83

84

85

MaccuBsl 1
MIOCCA0BATEILHOCTH YHCEIL.
[IpakTrueckas pabora o
teme "3arojHeHue MaccuBa"

O06001éHHBIE
XapaKTepUCTHKU MacCHBa

JIMHEeWHbBII TOUCK 3aJaHHOIO
3HAYE€HUS B MaCCHUBE.
[TpakTrueckas padoTa mo
teMe "JIMHEHHBIN TONCK
3aJJaHHOT'O 3HAYCHUS B
Maccuse"

[TpakTrdeckas paboTa mo
teMe "IlorMck MUHUMAaIEHOTO
(MaKCHUMalbHOTO0) JI€MEHTa
B YMCJIOBOM MaccuBe"

CoptupoBKa 0JHOMEPHOTO
MaccuBa. [Ipocteie MeTob!
coptupoBkH. [IpakTuueckas
pabota o Teme "[IpocTsie
METO/Ibl COPTUPOBKHU
Mmaccuba"

CopTupoBKa CIUSHUEM.

0.5

0.5

0.5

0.5




bricTpas coptupoBka
MaccHBa (aJIropuT™m
QuickSort). ITpakTuueckas
pabora o Teme "bricTpas
COpPTUPOBKa Maccupa"

JIBOWYHBIN IMOUCK B
OTCOPTUPOBAHHOM MacCCHBE.

86 0.5
[TpakTuyeckas pabora no
teme "JIBonmdHbIi mouck"
87 JIByMepHbIE MacCUBBI
(MaTpu1bl)
88 AnropuT™MbI 00pabOTKH
MaTpHI
89 Pemtenue 3ana4 ananuza
JTAHHBIX
90 CpencTBa TEKCTOBOTO
nporeccopa
o1 KomnrerorepHast BEpcTKa
TEKCTa
[TpakTuyeckas pabora 1o
92 Teme "BépcTka JOKYMEHTOB 1
C MaTeMaTU4eCKUMHU
dopmymnamu"
93 HNuctpymenTsl
PELIEH3UPOBAHUS
[TpakTrueckas paboTa 1o
94 Teme "MHOTOCTpaHHYHBIE 1

JIOKYMEHTHI"




95

96

OO6nauHbIe CEPBUCHIL.
KonnektuBnas pabota ¢
JIOKyMEHTaMH.
[TpakTrueckas pabota 1o
teme "KomekTuBHas padbora
¢ JoKymeHTamu"

Anann3 gaHgeix. bonwmme
JIAHHBIE

0.5

https://lesson.edu.ru/lesson/07659a9e-
1750-4281-a8fa-091ef2d1d390

97

98

MamwuaHOE 00y4YeHUE

Ananuz JaHHBIX C IIOMOIIBIO
QJICKTPOHHBIX Ta6J'II/ILI

99

[IpakTrueckas pabora o
TeMme "AHanu3 JaHHBIX C
MTOMOIIIBIO AJIEKTPOHHBIX
Tadymmn"”

100

101

102

[TocTpoenue rpadukos
¢yukuuii. [Ipaktnyeckas
pabota no Teme "Harnsanoe
IIPEJICTaBICHUE PE3YIbTATOB
CTaTUCTHUYECKOW 00pabOTKU
JTAHHBIX B BUJIE AMarpamMmm
CpeJICTBAaMU peIaKkTopa
AJIEKTPOHHBIX Ta0IUIT"
JIunuu Tpenaa.
[IpakTuueckas pabora o
teme "[logbop nuHMM
TpeH/a, MPOTHO3NpOBaHueE"
[Toxbop mapamerpa.
[IpakTuueckas padora o

0.5

0.5

0.5




teme "HucneHHoe pelieHue
YpaBHEHUH C TTOMOIIBIO
noabopa mapamerpa"

103

104

OnTuMHu3anms Kak HOMCK
HaWJIY4IIEero PeleHus B
3a/IaHHBIX YCJIOBUSX.
[TpakTrueckas paboTa mo
TeMme "Pemrenue 3amau
ONITHUMH3ALIMHU C ITOMOIILIO
3JIEKTPOHHBIX TabIUII"

WNndopmanus, nanuse u
3HaHud. MIHpopManmoHHbIe
IPOLIECCHI B IPUPO/IE,
TEXHHKE U 00LIeCTBE

0.5

https://lesson.edu.ru/lesson/cc656e21-
ea02-4533-808f-edb614c2006a

105

106

HenpepsiBHble 1
JVICKPETHBIE BETMYNHBI U
curHansl. Heo6xoaumoctsb
JUCKPETU3ALNH
uHpopManuy,
npeaHa3HauYeHHOMN IS
XpaHEeHus, nepeaadu u
00paboTKy B U(POBBIX
cucTemax

JIBOMUHOE KOMPOBAHUE.
PaBHoMmepHBIE U
HEPaBHOMEPHbIE KOJIbI.
JlekonupoBanue
COOOIIEHHH, 3aIMCAaHHBIX C
MOMOIIbI0 HEPAaBHOMEPHBIX

https://lesson.edu.ru/lesson/4ab7dac7-
79bc-4f64-97f6-789459f8e471




KOa0B

107

108

109

VYcenosue dano. [loctpoenne
OJIHO3HAYHO JEKOAUPYEMBIX
KOJIOB C TIOMOIIBIO JIepEBa.
I'pad An. A. Mapkosa
Enununibl usmepenus
KOJIMYECTBa HHPOPMAIIUH.
AndaBUTHBIN MTOAXO] K
OIICHKE KOJIMYECTBA
uHpOopMaun

KoaupoBanue TekcToB

https://lesson.edu.ru/lesson/a83fc2c4-
75ef-4108-b833-4f5aa88cf527

110

111

PactpoBoe xonupoBaHue
M300pakKeHUI

[TpakTuyeckas pabora 1o
teme "Jluckperusanus
rpa¢udeckoit nuudopmaryn’

https://lesson.edu.ru/lesson/d577f3f8-
780d-448c-b770-14afc43c234a

112

IIBeToBBIE MOJICIIH.
BekropHoe koaupoBaHue.
®dopmartsl (paitiios.
TpéxmepHas rpaduxa.
@®paxkranbHas rpaduka

113

114

Konnposanue 3Byka.
Onenka nH(POPMAITMOHHOTO
00BbEMa 3BYKOBBIX JAHHBIX
IIPHU 33JJaHHBIX YaCTOTE
JUCKpETHU3aLuu U
paspsaHOCTH KOAUPOBAHUS

[IpakTuueckas padora o

https://lesson.edu.ru/lesson/24f96091-
3bff-4c89-a68d-76368e6619ca




teme "Jluckperusanus
3BYKOBOU HHpOpMariu'"

115

116

117

IIpencraBnenue nembx
YUCECJI B IaMATHU
KOMITbIOTEPA.
OrpaHnr4eHHOCTh Juana3oHa
Yucell IPpU OTpaHUYCHUN
KOJIMYECTBA Pa3psoB.
[lepenonnenue pa3psIHOM
CETKHU

be33HakoBEIC M 3HAKOBEIC
IaHHbIe. 3HAKOBBIN OUT.
JIBOMYHEBIH
JIOMOJHUTEIBHBIN KO
OTPHUIIATEIILHBIX YHCEIT

[ToGuToBBIE TOTHUECKHE
onepauuu. Jlornueckuit,
apudmeTuuecKuit u
LHUKJIWYECKUI CIBUTH

118

[udposanue ¢ nomMoubO
noOUTOBOM omnepanuu
«uckmouaroniee NJIN»

119

120

IIpencraBnenue u xpaHeHune
B IIaMsATHU KOMHBIOTepa
BCIICCTBCHHBIX YUCCIT

Brinosninenue onepauuii ¢
BEILECTBEHHBIMU YU CIIAMH,
HAKOIUIEHHE OLIUOOK MPH
BBIUHCIICHUSIX




[IpakTuueckas pabora o

teme «M3yuenue
121 MOPa3PsAHOTO MAIIIMHHOTO 1 1

NPEICTABICHUS [ENIBIX U

BEIICCTBEHHBIX YHCEI»
122 AHau3 airOpuTMOB 1
123 PezepBHOE Bpems 1
124 PeszepBHOE Bpems 1
125 PesepBHOE Bpems 1
126 PesepBHOE Bpems 1
127 PesepBHOe Bpemst 1
128 PesepBHOE Bpems 1
129 PesepBHOE Bpems 1
130 PesepBHOE Bpems 1
131 PesepBHOE Bpems 1
132 PesepsHOe Bpems 1
133 PeszepBHOE BpeMms 1
134 PesepsHOE Bpems 1
135 PeszepBHOE BpeMms 1
136 PesepsHOE Bpems 1

OBUIEE KOJIMYECTBO YACOB
HOHI-'IIPOFPAMME 136 > 215




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJubHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIe Pecypchl

KomuuectBo nndopmarim

AHFOpI/ITMBI CXXaTusa JaHHBIX

Anroputm Xadppmana

[TpakTrueckas paboTa mo
TeMe "CkaTie JaHHBIX C
MTOMOIIIBIO AJITOPUTMA
Xadpdpmana"

Anroput™m LZW

ANTOPUTMBI CKaTHUS JAHHBIX
¢ norepsamu. [IpakTuueckas
pabora o Teme "CxaTtue
JAHHBIX C TOTEPSMU

(anroputmsl JPEG, MP3)"

0.5

CxopocTh niepeiaun JaHHBIX

HOMGXOYCTOI\/’I‘-II/IBBIC KOAbI

[IpakTuueckas pabora no
teme "[lomexoycroitunBbie
KoJbI"

10

Cucremsl. KoMIIoHEHTHI
CHUCTEMBI B X
B3alMOJICHCTBUE.
Cucremuslii 3¢ dexr.
YnpasieHnue Kak




UH(OPMALIMOHHBIN MTpoIecce.
OOGparHas CBs3b

11

Mojenu 1 MOJIETMPOBAHUE

https://lesson.edu.ru/lesson/a57cd4da-

8alc-422f-be96-1006b15b9e16

12

13

I'padmsr
Penrenue 3amau ¢ momMonibo
rpagoB

https://lesson.edu.ru/lesson/359098e0-

b7cf-43db-8ff7-83613c5782be

14

15

JlepeBbst

OCHOBBI TEOPUH UTD

https://lesson.edu.ru/lesson/aa944008-

b2ed-4ee4-b90c-b40ede2884d9

16

17

18

19

20

[IpakTrueckas pabora 1o
teme "[1ouCcK BBIMTPBIITHON
CTPAaTETUH B UI'PE C IOJTHOU
uHpopmanuein"”

CpencTBa HCKYCCTBEHHOTO
MHTEIJIEKTa

[TpakTideckas paboTa mo
teme "Cpencrsa
HCKYCCTBEHHOTO
HHTEJIeKTa"

dopmanuzanus NOHITUS
anroputMa. Mammuna
TrropuHra Kak
YHUBEpCaJbHasi MOJEIb
BbIyKciIeHui. Te3uc Yépua—
TrropuHra

[IpakTuueckas pabora o
teme "CocTaBieHHe IPOCTOU




MpOrpamMMbI JJIsi MAITUHBI
Teropunra"

21

22

Mamuna Ilocta

Hopmanbhblie anropudmsl
MapkoBa

23

ANTOpUTMHUYECKU
HEpa3peIIMBbIE 33/1a4H.
3amaya ocTaHOBA.
HeBo3M0XHOCTB
aBTOMATHYECKOM OTJIaJIKH
porpaMm

24

CI0XXHOCTDH BBIYHUCIIEHWN

25

26

27

[Touck mpOCTHIX YKCEN B
3aJJaHHOM JIMAIa30He C
MOMOIIHIO AJITOPUTMA
«pemieto IpatocheHa

[TpakTuyeckas pabora 1o
teme "[lonck npocThIX uncen
B 3aJjaHHOM Auana3one"
MHoropa3psHbIe LeNble
yucia, 3aJja4 JUTMHHOM
apuMeTHKI

28

[IpakTuyeckas pabora no
TeMe "Peanuszanus
BBIYHCIICHUH C
MHOTOpa3psIHbIMU
ypciaaMu"

29

CrnoBapu (accollMaTuBHBIC




30

31

32

33

MacCHBBI, OTOOpaKEHHUS).

Xom-tabaunbl. [loctpoenue

aJ'I(l)aBI/ITHO'LIaCTOTHOFO
CJIoBaps AJid 3aIaHHOI'O
TCKCTa

[IpakTuueckas pabora o
teme "Iloctpoenne
an(aBUTHO-4YaCTOTHOTO
cJoBaps 71 33JaHHOTO
TekcTa"

Amnanus Tekcra Ha
€CTECTBEHHOM SI3BIKE.
Brigenenue
ITOCJIEIOBATEILHOCTEH 10
mrabiony. PerynspHsie
BbIpaKeHMs1. YacTOTHBIN
aHaju3

[TpakTideckas paboTa mo
TeMme "AHanu3 TEKCTA Ha
€CTECTBEHHOM SI3BIKE"

Crexu. Ananus

MMPaBUJIBHOCTU CKOOOYHOTO
BBIPpAXKCHUA

34

Brruucnenue
apupMeTUIeCKoro

BBIpaXXCHUA, 3AlIMCAHHOT'O B

noctukcHou hopme

35

[TpakTrueckas padota 1o
teMme "Brruncinenue




apu(METHIECKOTO
BBIPQ)KEHUSI, 3aIIMCAaHHOTO B
nocTdukcHou Gopme"

36

Ouepenu. Ucnonb3oBanue
ouepean ik BpeMEHHOTO
XPAaHCHUA JAHHBIX

37

38

[TpakTrueckas paboTa mo
teme "Mcnons3oBaHue
ouepenn"

JlepeBbs. Peanuzanus nepesa
C IOMOIIBIO CCHUTOYHBIX
CTPYKTYp. J{BonuHbIE
(OuHapHBIE) IepEBBSI.
IToctpoenune nepesa aiist
3aJJaHHOTO
apupMeTUIeCcKoro
BBIPKEHUS

39

[IpakTuueckas pabora no
teme "Hcnonb3oBanue
JIepEBBEB NSl BRIYHUCIICHUS
apupMeTUIECKUX
BBIpAXEHUI"

40

PexypcuBHBIE AIITOPUTMBI
obxoma nepesa.
Hcnoap3oBaHne cTeka u
odepeau it 00Xo/a gepeBa

41

PexypcuBHBIE AIITOPUTMBI
obxoma nepesa.
HUcnonp3oBanue cTeka u




ouepenu A 00Xo/a aepeBa

42

Anroputmsl Ha rpadax.
ITocTpoeHre MUHUMAIBHOTO
OCTOBHOTIO JIepeBa
B3BEILIEHHOI'O CBSI3HOTO
HEOPHEHTUPOBAHHOTO rpada

43

44

45

O6xox rpada B riayouHy.
O6xon rpada B MUPHHY
KosmdecTBo pa3inyHbIX
nyTeil MeX1y BepIIMHAMH
OPUCHTUPOBAHHOTO
AIMKJINYEeCKoro rpada

Aunroput™m JIeHKCTpBI.

46

[IpakTrueckas pabora 1o
TeMe "BbrunciieHne JTMHBI
KpaT4yauiiero myTH Mex1y
BepIIMHaMu rpada
(anroputm [leikcTps)"

47

48

49

AnroputMm ®noitna—
Yopmamia

3aiauu, peraemble ¢
MMOMOIILIO JUHAMUYECKOTO
MIpOrpaMMHUPOBAHUS:
BBIYHCIICHUE PEKYPCUBHBIX
byHKIHMA

[IpakTuyeckas pabora o
TeMe "Brruucienne
PEKYPCUBHBIX (DYHKITUH C




MOMOIIbIO AUHAMUYECKOTO
MporpaMMupoBaHus"

50

3ajauu, pellaemblie ¢
IIOMOIIIBKO TMHAMHUYCCKOT' O
HIpOrpaMMHUPOBAHUS:
MOACYET KOJIMYSCTBA
BapHUAHTOB

51

[IpakTuueckas pabora o
teme "l[loncuér kKonmuecTa
BapHAHTOB C TIOMOIIBIO
JTUHAMHYECKOTO
porpaMMupoBaHus"

52

3amauu, peaeMblie ¢
IIOMOIIBKO TUHAMHUYECKOT'O
POrPaMMHUPOBAHUS: 3a/1a9H
OIITUMHU3AIINU

53

54

55

[TonsiTHE 0 Mmapagurmax
nporpamMmmupoBanus. O630p
A3BIKOB IIPOrPpaMMUPOBaHUS

ITousTre 00 0OBLEKTHO-
OPUCHTUPOBAHHOM
MPOrpaMMHUPOBAHUH
OOBEKTHI U KJIACCHI.

CBolicTBa U METOIBI
00BEKTOB

56

OObeKTHO-
OPHUEHTHPOBAHHBIN aHAIN3

57

[IpakTuueckas pabora o




teme "HMcnonb3oBanue
TOTOBBIX KJIACCOB B
nporpamme”

58

Pa3paboTtka nporpamm Ha
OCHOBE OOBEKTHO-
OPUEHTHPOBAHHOT'O TOIX0/1a

59

60

61

62

[TpakTrdeckas padoTa
"Pa3zpaboTka mpocToii
[IPOrPaMMBI C
HCIOJIL30BaHUEM KJIACCOB"

Nuxancynauus.
[TpakTudeckas pabora 1mo
teme "Pa3paborka kiacca,
UCTIOJTB3YIOMIETO
WHKAICYJAInI0"

Hacnenosanue.
[Tomumopduszm
[TpakTuyeckas pabora o
teme "Pa3paboTka uepapxuu
KJ1acCOB"

0.5

63

Cpenpl ObICTPOIl pazpaboTKu
nporpamm. [IpoektupoBanue
uHTepdeiica noap3oBaTes

64

65

IIpoexTupoBanue
uHTepdeiica moap30BaTENs
Hcnonbp30Banne roToBbIX

YIPaBISEMBIX 2JIEMEHTOB
JUTSI TIOCTPOCHMs UHTepdeiica




66

[IpakTuueckas pabora o
teme "Pa3zpaboTka
POTPAMMBI C TPaPUUECKUM
uHrepgericom”

67

H3yueHne BTOpPOro si3bika
IIPOrpaMMHUPOBaHUS

68

69

N3yuenue BTOpOro s3bika
IIPOrPaMMHUPOBAHHUS
OTanbl KOMIIBIOTEPHO-
MaTeMaTU4eCcKoro
MOJICJINPOBAHUSA

70

Juckpernszanus npu
MaTeMaTHYeCKOM
MOJIEIUPOBAHUH
HENpEePbIBHBIX IPOLIECCOB.
MonenupoBaHue 1BUKEHUS

71

[IpakTuyeckas pabora no
teme "MonenupoBaHue
IBHKeHusd"

72

MonaenupoBanne
OMOJIOTHYECKUX CUCTEM.
[IpakTuueckas pabora no
teme "MonenupoBaHue
OMOJOTHYECKHUX CUCTEM"

0.5

73

Marematnueckrne MOJENIN B
3KOHOMHKE.
BreraucnurensHbIe
AKCIEPUMEHTBI C MOJEITISIMU




74

75

BeposTHOCTHBIE MOJEIH.
[TpakTrueckas padoTa mo
TeMme "MIMuUTAIIMOHHOE
MOJIETTUPOBAHUE C MIOMOILBIO
Metoga Mounrte-Kapio"

Kommbroreproe
MOJICJINPOBAHUE CUCTEM
YIPaBJICHUS

0.5

76

77

78

79

80

81

O0paboTka pe3ysIbTaToB
IKCIIEPUMEHTA

TabmuunbIe (pensAIMOHHBIC)
0a3bl JaHHBIX

[Touck, copTupoBKa u
buabTparus JaHHBIX.
3anpochl Ha BBIOOPKY
JIAHHBIX. 3aIPOCHI C
napameTpamH.
BrruncaseMelie mmoss B
3ampocax

[TpakTideckas paboTa mo
TeMe "PaboTa ¢ roToBOM
0a30ii maHHbBIX"

MuoroTtaban4uHbIe 0a3bl
NaHHBIX. THUITEI cBs3el
MEXy TaOIHUIIaMHU.
Bremmuit kirou.
I{emocTHOCTH 0a3bI JTAHHBIX

[IpakTuueckas pabora no
teme "Pa3paboTka

https://lesson.edu.ru/lesson/1343b28c-
7a62-42cf-9bdf-48faf5620865




MHOIroTa0JINYHON 0a3bl
NaHHEIX"

82

83

84

3anpockl K MHOTOTA0IMYHBIM
0a3zaM JJaHHBIX

[TpakTrueckas paboTa mo
Teme "3anpockl K
MHOTOTA0JIMYHOM 0a3e
JTaHHBIX"

SI3BIK ynpaBJ'ICHI/IH JAaHHbIMHU
SQL

85

[IpakTrueckas pabora 1o
TeMe "YTpaBieHHe TaHHBIMU
¢ ITOMOIIBIO s3bIKa SQL"

86

87

Hepensimmonnsie 6a3bl
JAHHBIX. DKCIEPTHBIE
CUCTEMBI

HHTEpHET-IPUIIOKEHUS

88

[TonsaTHe 0 cepBepHOU U
KJIMEHTCKOM YacTsIX caiTa.
TexHOMOTUsl «KIIMEHT —
cepBep», €€ JOCTOMHCTBA U
HEJOCTATKU

89

OcuossI ga361ka HTML

90

91

[IpakTuyeckas pabora Mo
teMe "Co3manne TEKCTOBOI
BeO-CTpaHHIIBI"

OcuoBsI a3p1ka HTML

92

OcuosbI a361ka HTML




93

94

[IpakTuueckas pabora o
teme "Co3mganue BeO-
CTpaHMUIIBI, BKITFOYAFOIICH
MYJIbTUMEIHIHBIE 00BEKTHI
(pUCYHKH, 3BYKOBBIC JaHHBIC,
BH1€0)"

OCHOBBI KacKaJIHBIX TaOJIHII
cruieii (CSS)

95

[IpakTrueckas pabora 1o
teme "OdopmiieHne
CTPaHUIIBI C TTOMOIIBHIO
KacKaJIHbIX Ta0muL cruiieii”

96

97

Cuenapuu Ha S3bIKe
JavaScript

CI_[eHapI/II/I Ha sA3BbIKE
JavaScript

98

®opMbl Ha BEO-CTpaHUIIE

99

100

101

[TpakTuyeckas pabora 1o
teme "O0paboTKa JaHHBIX
dopm"

Pa3memnienne Be6-caiiToB.
VYcnyra xoctuHra. 3arpyska
¢aiinoB Ha calfT

Kanpuposanue.
Hcnpasrenne nepcreKTUBbI.
I'ucrorpamma. Koppeknus
YPOBHEHN, KOPPEKIUS 1IBETA.
ObecrBeurBaHUE 1IBETHBIX




U300paKCHHIA

102

BBox nzobpaxeHuii ¢

HCIIOJIb30BAHUECM PA3JIMIHBIX

U(PPOBBIX YCTPOHCTB.
[IpakTuueckas pabora o

teme "O06paboTka muPOBBIX

dbotorpadpuii"

0.5

103

Peryms. Pabora ¢
oOnactsmMu. OUIbTPHI.
[IpakTrueckas pabora 1o
teme "Peryms g poBbIX
dotorpadpuii"

0.5

104

MHorocnoiiHbie
n3o0paxxkeHus. TeKCTOBbIC

cion. Macka ciiog. Kanaisl.

CoxpaHeHHe BbIICTIEHHON
obnactu

105

106

107

108

[IpakTuueckas pabora no
teMe "MHorocioiiHbie
n3o00paxeHus "

IToaroroBka WiLrOCTpanun
JJI BeO-CcaiToB.
[IpakTuyeckas pabora o
TeMe "AHUMHUPOBAaHHBIE
n3o0paxeHus"

Bekrophas rpaduxka.
Bekropu3zanus pacTpoBbIX
MN300paKeHUI

[IpakTuueckas pabora o

0.5




teme "BekTopHas rpaduka”

[TpyHIUIIBI TOCTPOEHUS U

109 pelaKkTUPOBaHUS 1
TPEXMEPHBIX MOJIEIEH
[TpakTrueckas pabota 1o

110 teme "Co3/1aHne MPOCTHIX 1
TPEXMEPHBIX Mozeei"

111 CeTOoYHEbIE MOJIEIH. 1
Martepuansl

112 [IpakTrueckas pabora 1o 1
teme "Cetounbie Moenn"
MopenupoBanue

113 WCTOYHUKOB OCBEICHUS. 1
Kameps!

114 [TpakTrueckas pabota mno 1
teme "Pennepunr"”

115 AJTMTHBHBIE TEXHOJIOTUN 1
(3D-mpuHTEpHI)
ITonsiTHE O BUPTYaIbHOU

116 PEATBHOCTH | JIOTIOTHCHHOH 1
pearbHOCTH

117 PesepsHOe Bpems 1

118 PesepBHOE Bpemst 1

119 PezepBHOE Bpems 1

120 PesepBHOE Bpemst 1

121 PeszepBHOE Bpems 1

122 PesepBHOE Bpems 1




123 PesepBHOE Bpems 1
124 PeszepBHOE Bpems 1
125 PesepBHOE BpeMms 1
126 PesepBHOE Bpems 1
127 PeszepBHOE Bpems 1
128 PesepBHOE Bpems 1
129 PeszepBHOE Bpems 1
130 PesepBHOE Bpems 1
131 PesepBHOE Bpems 1
132 PesepBHOE Bpems 1
133 PesepBHOE Bpems 1
134 PesepBHOE Bpems 1
135 PesepBHOE Bpems 1
136 PesepBHOE BpeMms 1
OBUIEE KOJIMYECTBO YACOB 136 6.5

[10 [TIPOT'PAMME







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Undpopmaruka (B 2 yactsx), 10 knacc/ [Nonsxos K.1O., Epemun E.A., O6miecTBo
¢ orpaHrn4eHHOM oTBeTCTBEHHOCTHI0 « BMHOM. JlabopaTopust 3HaHUI»;
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

» Uadopmaruka (B 2 gactsx), 11 kmace/ [Tonskos K.1O., Epemun E.A.,
O61ecTBO ¢ orpaHndeHHoM 0TBeTcTBeHHOCThI0O « BMHOM. JlaGoparopus

3HaHHﬁ>); AKIII/IOHepHOG 06IHGCTBO «HSI{&TGJ’IBCTBO «HpOCBGIHGHI/Ie»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Nudopmaruka. 3agaunuk. 10-11 kinaccel. ba3oBbiii 1 yriyOneHHbIN ypoBHU. B 2
yactsx. [Tonskos K. 0. / Epemun E. A.

Nudopmartuka. 10—11 kimaccel. ba3oBblii U yriryOneHHbINH YPOBHU: IPAKTHKYM.
[Tonskor K. 1O. / Epemun E. A.

Nudopmartuka. 10—11 kmaccel. ba3oBbiii U yriy0iaeHHBIM YPOBHH: METOUYECKOE

nocobue. [Tonsaxos K. 1O. / Epemun E. A.

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
https://Ibz.ru/books/742/

https://kpolyakov.spb.ru/






