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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no nndopmatuke (yriayOiaEHHBIM YPOBEHb) Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHus pa3pabOoTaHa Ha OCHOBE TpeOOBaHUN K pe3ysbTaram
OCBOGHHUS OCHOBHOWM  0Opa3oBaTeNbHOM  MPOrPaMMbl  CPEAHETO  OOLIETO
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Taxxke ¢enepanbHOil paboueit
POrpamMMbl BOCIIUTAHUS.

[Iporpamma 1o wuHbOpMaTHKEe Na€T MpEACTaBICHUE O UENsIX, OO0mIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTHUA OOYYAIOUIUXCS CpEACTBAMU
yueOHoro npeamera «MHpopmaTuka» Ha yriIyOJIEHHOM YpPOBHE, YCTaHaBIMBAET
00s13aTeTbHOE PEeIMETHOE coJiep>KaHue, npeayCcMaTpUBaECT ero
CTPYKTYpUpPOBaHUE MO pa3jieiaM U TeMaM Kypca, ONpeAessieT paclupeeieHue ero
1o kinaccaM (rogam H3ydyeHus), 1aéT NPUMEpPHOE paclpeielieHne y4eOHbIX 4acoB
M0 TEMATHUYECKUM pasfenaM Kypca U  PEKOMEHIYyeMylo (IPUMEPHYIO)
MOCNIEIOBATEIPHOCTh WX  HM3yYeHUS ¢ y4€TOM  MEXKMPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

[TporpamMMma 1o nHGOpMATHKE ONpEAENIAeT KOIUUYECTBEHHbIE U KaUeCTBEHHbBIE
XapaKTePUCTUKU Y4eOHOTO MaTepHaa JIjs KaXI0TO rojia U3yuyeHusi, B TOM YHUCIIe
JUISL COJIEPKATEIbHOTO HATOJHEHHs] Pa3HOrO BHJAa KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuarommxcs, BCEPOCCUNCKUX MPOBEPOUYHBIX paoor,
roCyapCTBEHHOM UTOTOBOM arrecraiuu). [Iporpamma no nHbopmaTuke sIBISETCS
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOorpaMM U Y4eOHUKOB,
MOYPOYHOTO TIAHUPOBAHUS Kypca YIUTEIIEM.

NudopmaTtuka B cpegHem oOieM o0pa3oBaHUU OTPAKAET:

CYUIHOCTh HMH(OPMATUKM KaK HAyYHOW JUCUMIUIMHBI, H3y4Yarolen
3aKOHOMEPHOCTH MPOTEKAaHUS U BO3MOKHOCTH aBTOMATHU3alMA HMHPOPMAITMOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

OCHOBHBIE  00NIacT  TpUMEHEHUs  WHPOPMATHUKH, TPEKIE  BCETO
WHGOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABIIEHUE U COIUAIBHYIO Chepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep HHpOpMATUKM U HUH(DOpPMALMOHHON
JESITEIIBHOCTH.

Kypc uHbopmatuku ajis ypoBHsSI CpeIHEro 00Iero o0pa3oBaHUs SIBIIAETCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHOW TMOATOTOBKH OOydYalomuxcsi B 00JacTu
UHGOPMATUKU U HH(DOPMALIMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJOTHH, Omupaercs
Ha CoJIep)KaHue Kypca WH(POPMATUKH YPOBHS OCHOBHOTO OOIIETO 0Opa3oBaHUS U
ONMBIT  TIOCTOSIHHOTO  MpPUMEHEHUs  MHGOPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUM, AA€T TEOPETHUUECKOE OCMBICIECHUE, MHTEpPIpETaluio U 0000IIeH e
ATOTO OIBITA.



Pesynbrartel  yrmyOnéHHOro ypoBHA H3Yy4YeHHs Y4eOHOro mpeaMera
«Uudopmatukay OpUEHTHPOBAHBI HA TIOJYyYEHUE KOMIIETEHTHOCTEH IS
nocieAywneil MpodecCUOHATIBHOW JIeITEIbHOCTH KaK B paMKax JaHHOU
MpeaMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0nacTsax. OHU BKIIIOYAIOT B ceOs:

OBJIQJICHUE KJIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOUTCS JaHHAs TpeaMeTHas 00JacTh, paclo3HaBaHWE COOTBETCTBYIOIIUX HM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTh AEMOHCTPUPOBATH PA3IMYHbIC MTOIXOIbI
K U3YUYCHUIO SIBJICHUH, XapaKTEepHBIX JJI1 U3y4aeMOoU NpeIMETHON 00JIacTH;

YMEHHE peniaTh THUIOBBIE MPAKTUYECKHE U TEOPETUYECKUE 3aJayu,
XapaKTEpHbIE I MCIOJIb30BaHUS METOJOB M HMHCTPYMEHTApUsl JaHHOU
npeaMEeTHOM 00J1acTu;

HaJM4yue TPEACTaBICHUM O JaHHOM MpEeAMETHOM O00JIACTH KakK I€JI0CTHOU
T€OpUU (COBOKYIMHOCTU TEOpPHUM), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUM.

B pamkax yrinyO0n€HHOro ypoBHsSI M3y4eHHs] MHPOPMATUKH 0OECeunBaECTCs
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOYYAIOIIMXCS K MPOJIOJDKEHUIO 00pa30BaHUS B
OpraHu3anuiax  MOpodeccuoHadbHOTO  O0pa3oBaHUsS MO  CHEHUAIBHOCTSIM,
HEIOCPEICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKHUM Kak
mporpaMmMHasi MHXeHepus, HHPOpMAIMOHHAs 0e30MacHOCTh, MH(GOPMAIIMOHHbBIE
CUCTEMBbl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CE€TH, OOJbIIME JaHHbIE H
MalIMHHOE O0OYy4Y€HUE, TMPOMBIIIJICHHBIM WHTEPHET BEIIeH, HWCKYCCTBEHHbIN
UHTEIJIEKT, TEXHOJOTMM OeCHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAHTOBbBIE
TE€XHOJIOTHUH, CHUCTEMBI PaCIpEleNEHHOIO0 pPeecTpa, TEXHOJIOTMH BUPTYaJIbHOU H
JIOTIOJTHEHHOM PEeabHOCTEM.

OcHoBHast 1enb u3ydeHusi yuyeOHoro mnpeamera «WHpopmaTuka» Ha
yIIyOJIEHHOM  ypOBHE CpedHero oOmiero oOpa3oBaHusi —  OOecIeueHue
JaNbHENIIero pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIIMH 00ydYaromerocs, €ro
TOTOBHOCTH K YKH3HHU B YCIIOBUSIX Pa3BUBAIOIIETOCS MHPOPMAIIMOHHOTO 001IeCTBa
¥ BO3pACTAIONIEH KOHKYPEHIIMM Ha pbhIHKE Tpyaa. B cBs3u ¢ 3TUM H3yyeHUE
uHpopmaTtuku B 10—11 knaccax goMKHO 00€CIeUnTh:

c(OpMHPOBAHHOCTh MHUPOBO33PEHUS, OCHOBAHHOTO HAa MOHUMAHUU POJIH
uHGOPMATUKH, HMHPOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B
COBPEMCHHOM OOIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMUYECKOTO MBIIIICHUS;

c(OpMHPOBAHHOCTh YMEHHMHM pa3iau4arh (akThl U OLEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJBI, BHUJIETb HMX CBSI3b C KPHUTEPUSMH OLICHHBAaHUS M CBS3b
KPUTEPUEB C ONPENEIEHHON CHCTEMOU LIEHHOCTEN, TPOBEPATH HA JOCTOBEPHOCTD U
00001maTh nHpOpMaIHIO;



C(OPMUPOBAHHOCTh ~ NPEJCTABICHUM O BIUSHUM  HHPOPMAIIMOHHBIX
TEXHOJIOTM Ha U3Hb 4YEJIOBEKa B OOIIECTBE, IMOHUMAHUE COLMAIBHOIO,
YKOHOMHUYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOTO, IOPUAMYECKOr0, MPUPOIHOTIO,
HPrOHOMHYECKOTO,  MEIULUMHCKOTO U  (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

IPUHATHE MPABOBBIX U 3TUYECKUX ACTIEKTOB MH(OPMALMOHHBIX TEXHOJIOTUH,
OCO3HAHHWE OTBETCTBEHHOCTH JIOJEH, BOBICUEHHBIX B CO3/IJaHUE U UCIOJb30BaHUE
MH(OPMAIMOHHBIX CUCTEM, pACIIPOCTpaHEHUE HH(OPMAIUY;

CO37laHHE YCIIOBUM MJisi pa3BUTHUSL HABBIKOB y4eOHOM, MPOEKTHOM, HAy4YHO-
UCCIIEIOBATENIbCKOM U TBOPYECKOM AESITENbHOCTH, MOTHMBALMM OOYyYarolmuxcs K
CaMOpa3BUTHIO.

B conepxxanun yueOHoro npeamera «MHpopMaTuka» BBIAECISIOTCS YEThIPE
TEMaTUYECKUX pa3zelia.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» TMIOCBAILIEH BONPOCAaM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB IU(POBOrO OKPYKEHHs, BKIHOYas
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetd VHTEpHET M UCHOJIB30BAaHUIO HWHTEPHET-CEPBHUCOB, HH(GOPMALIMOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue OCHOBBI HH(pOPMATHKH» BKIIOYAET B ceOs
MOHATUMHBIMN anmapaT WHQPOPMATHUKH, BOMPOCHl KOJAMPOBAHUS UH(POpPMAIUH,
u3MepeHus WHOOPMAIIMOHHOTO 00BbEMA JIaHHBIX, OCHOBBI AJIreOphl JIOTUKU U
KOMITBIOTEPHOI'O MOJAEIINPOBAHUS.

Paznen «AaropurmMbl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa Pa3BUTHE
AJITOPUTMHUYECKOTO MBIIUICHUS, Pa3pabOTKy alrOpUTMOB M OLEHKY MX CJIOKHOCTH,
(GbopMHpOBaHKE HABBIKOB pealM3allMy MPOrpaMM Ha S3bIKax MPOrpaMMUPOBAHMS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMoOHHbIE  TEXHOJOIMHM»  MOCBALIEH  BOIPOCAM
npuMeHEHUsT WH(GOPMAIMOHHBIX TEXHOJOTHUN, pPEaTn30BaHHBIX B MPHUKIATHBIX
MPOrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM UMCIIE B 33Ja4ax aHaIu3a
JAHHBIX, HMCMOJB30BAHUIO 0a3 JTaHHBIX W 3JEKTPOHHBIX TAOMUI[ AJisl pEelIeHUs
NPUKIIAJAHBIX 33]1a4.

B npuBenénnom nanee copepxaHuu ydeOHoro mpenmera «MuHdopmatika
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOJAT B
00s3aTeNbHYIO IPOrPaMMy O00yUYEHHUSI, HO MOTYT OBbITh MPEIJIOKEHBI I U3yUECHUS
OTJIEJIbHBIM MOTHBHUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCS.

VYrinyOnéHHblE ypoBEHb U3Yy4Ye€HHUS HH(DOPMATUKH PEKOMEHAYyeTCs IJis
TEXHOJIOTHYECKOTO  MpOQMIs, OpPUECHTHPOBAHHOIO HA  HHXCHEPHYIO U
UHPOPMAIIMOHHYIO C(epbl JAEATeTbHOCTU. YTIyONEHHBIM ypOBEHb H3yUeHUS
uH(popMaTUKU 00ECIEYMBAET: MOATOTOBKY O0YyYarolUMXCsi, OPUEHTUPOBAHHBIX Ha



CHEIUAIBLHOCTH B 007acTH HWHGOPMAIIMOHHBIX TEXHOJOTUA W WHKCHEPHBIC
CHEIUATBHOCTH, YYaCTHE B TMPOCKTHONM W WCCIENOBATEILCKON NESTEIBHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABICHUSIMH OTpaciu HHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOJATOTOBKY K YYaCTHIO B OJIUMIHA/IAX U cllayde
EnunHoro rocyiapcTBEHHOTO K3aMeHa Mo HH(pOpMaTHKeE.

[TocnenoBatenbHOCTh HM3YYEHHUS TE€M B Tpeesiax OJHOTO roja oOydeHus
MOXET OBITh HM3MEHEHa IO YCMOTPECHHIO YYHTENS NpPH TOJATOTOBKE paboueit
MPOrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMSL.

OO11ee YKCiI0 YacoB, PEKOMEHOBAHHBIX I M3Y4YEeHHsS] HHPOpPMATUKU — 272
yaca: B 10 kiacce — 136 yacoB (4 yaca B Hezento), B 11 kinacce — 136 yacoB (4 yaca
B HEJCIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Hu¢poBasi rpaMOTHOCTH

TpeGoBaHus TEXHUKM O€30MAaCHOCTM M TUTHMEHBI Tpu paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaMHU [IU(DPOBOTO OKPYKEHUS.

[TpuHIUIIBI pabOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHUYECKOE BBIMOJIHCHHE MPOTPAMMBI  MPOIIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJrOBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
noMouibko muH. KoHTposiepsl BHEMIHUX YCTpoicTB. [Ipsmoii 1ocTyn K mamsTy.

OCHOBHbIE ~ TEHACHUMHU  PA3BUTHS  KOMIBIOTEPHBIX  TEXHOJOTHM.
[TapaiutenbHbIe BBIYHCIICHUS. MHoromnpoueccopHsie CHUCTEMBI.
CynepkomnbloTepbl. PacnpenenéHHble BRIYUCIUTENBHBIE CUCTEMBI U 00paboTKa
OonpIIMX JaHHBIX. MOOWIBHBIE LHQPPOBBIE YCTpPOWCTBA M UX pPOJb B
KOMMYHUKAIUSX. BcTpoennbie KOMIIBIOTEPBL. MUKPOKOHTPOJLIEPHL.
Po6oTu3upoBaHHbIEe TPOU3BOJICTBA.

[IporpammHOe oOecreueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX cUCTeM. Busl
nporpaMMHOro obecrnedyeHuss U UX HazHaueHue. OCOOEHHOCTH MPOTPaMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpoWcTB. [lapanmnenbHoe mporpaMMUpOBaHUE.
CuctemHoe mnporpammHoe oOecrieueHue. OrnepalnMOHHBIC CUCTEMBI. Y THIIUTEHI.
HpaiiBeppl  ycTpouctB. MHCTAsiuuss W JAEUMHCTAULALUSA  IPOTPAMMHOIO
oOecrieyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelIeHUss U UMEHOBaHUS (ailjIoB B
nosroBpeMeHHoi nmamsty. [llabmonsl 11t onvcanus rpymi (aitos.

[Iporpammuoe obecniedenue. JInneH3npoBanue MPOrpaMMHOTO 0OEeCTICUCHHUSI
u 1uudpoBeix pecypcoB. [lpompuerapHoe U  CcBOOOAHOE MPOrpaMMHOE
obecnieueHue. Kommepueckoe 1 HEKOMMEPUECKOE HCIIOIb30BaHUE MTPOTPAMMHOTO
obecrieueHuss U 1UEPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHaBIWBacMasi
3aKOHOaTeNnbCTBOM Poccuiickorn @Denepanuy 3a HENPABOMEPHOE HCMOJIb30BAHUE
MPOrpPaMMHOTO o0ecriedeHus ¥ MUPPOBBIX PECYPCOB.

[IpyHUIMIIBI TOCTPOCHUS W allllapaTHbhle KOMIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBblie npotokosbl. Cetb UHTEpHET. Anpecanus B cetn MHTepHeT. [IpoTOoKOIBI
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moaceTw ¢ moMomipl0 Macok nonacereid. CereBoe
agMuHUCTpUpOBaHue. [loydyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hanmuuusi CBA3U C y310M ceTtd. OmnpeneneHue mapuipyTa JIBHKEHUS
MTaKETOB.

Buast  pestensHocth B cetw  Uutepner. CepBuchl  HMHTepHeTa.
['eonnopMaImoHHbIe CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHU



(Hampumep, JIOKalusg MOOWIBHBIX TENe(POHOB, OMPEICICHUE 3arpy>KeHHOCTH
aBTOMAarvcTpasnei), MHTEpHET-TOProBiisi, OPOHUPOBAHUE OUIETOB U TOCTUHMII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCiIyrd. CoLMaTbHBIE CETH —
OpraHu3alys KOJUIEKTUBHOIO B3aUMOJEWUCTBUS UM oOMeHa naHHbIMU. CeTeBoii
ATUKET: NpaBUja NOBEAEHUs B KubepmpocTpaHcTBe. [IpobieMa moasmHHOCTH
nosydyeHHOM nHpopmanuu. OTKPBITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHble U SKOHOMHUYECKHE YTpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
MH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TeXHONOrui. OOume nmpobsieMbl 3aliuThl
uHpopManuu ©  uUH(popmanMoHHOW  Oe3omacHocTH. CpenacTBa  3alUTHI
uHpOpMallMM B KOMIIbIOTEPAX, KOMIBIOTEPHBIX 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 0OECIEeUeHHE U CIOCOObI
OOppOBl C HUM. AHTHBUpPYCHBIE Mporpammbl. OpraHuzanusi JUYHOTO apXxHvBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3anmra apxusa.

MudpoBanue naHHBIX. CUMMETpUYHBIE U HECUMMETPUYHBIE MIUQPHI.
[udper npoctoit 3amensl. [ludp ILezaps. [ludp Bmwkenepa. Anroputm
nmdpoBanust 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, MpeAHa3HAYEHHON [UIsl XpaHEHHWs, Neperayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBouuHoe KoAgupoBaHHWE. PaBHOMEpHbIE M  HEPaBHOMEDPHBIE  KOJBI.
JlexonupoBaHHe COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycnosue @Pano. IlocTpoeHne OAHO3HAYHO AECKOAUPYEMBIX KOIOB C IMOMOUIBIO
nepeBa. EnvHUIIBI U3MEpeHHs KonuecTBa nHPpopMauuu. AndaBUTHBIA MOAXOM K
OLICHKE KOJIMYeCcTBa UHPOPMALIUU.

Cucrtembl cumciienusi. Pa3BépHyTas 3amuch LENIbIX M JAPOOHBIX 4YHCEN B
NO3ULMOHHON cucTteMe cuMciieHns. CBOWCTBAa MO3WLMOHHOM 3alUCU  YHWCha:
KOJIMYECTBO UG B 3alUCH, MPU3HAK JEIUMOCTH YMCIAa Ha OCHOBAHHUE CHCTEMbI
CUMCIICHUA. AJITOPUTM IEepPEBOAA 1IEJIO0Tr0 Yucia u3 P-u4HON cucTeMbl CUUCIICHUS B
JECATHUUHYIO. AJTOpUTM MEpeBOJa KOHEYHOM P-M4HON OpoOH B NECATUUHYIO.
ANTOpUTM NEpeBOJA LIEJIOr0 YUCIA M3 AECATUYHOW CHCTEMBl CUUCIECHHS B P-
nuHyto. [lepeBon KoHeuHOW necATHYHOM Jpobu B P-uunyro. JIBomuHnas,
BOCbMEpPUYHAs U IIECTHAALATEPUYHAs CUCTEMbl CUMCIIEHUS, CBA3b MEXKAY HUMHU.



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

KomupoBanme TtekcroB. KomupoBka ASCIl. OmgnobaiiTHBIE KOIWPOBKHU.
Cranpapr UNICODE. Koaupoka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHUH.

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

Koaupoanue 3Byka. OnieHka HHPOPMAIMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
MIPY 33JJaHHBIX YaCTOTE AUCKPETU3ALUH U PA3PATHOCTH KOJIUPOBAHHS.

AnreOpa noruku. [loHsiTue BbICKa3biBaHUs. Bpicka3biBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBaHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOauIbl UCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckne Tto)kaecTBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIML ICTUHHOCTH. JIorndeckue onepanuy U onepaluy HaJl MHOKECTBaAMHU.

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

Jlornyeckue GyHKIUUA. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTUYECKHUX
GyHKIUN OT KOJIMYEeCTBa apryMeHTOB. [10HbBIE CUCTEMBI JIOTHYECKUX (PYHKIIUM.

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

Jlormyeckue »sieMEHTBI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [loctpoenne cxeM Ha JIOTMYECKHX JJIEMEHTAxX I10
3aJaHHOMY JIOTUYECKOMY BBIP@KEHHIO. 3aIlACh JIOTUYECKOTO BBIPAXKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBiieHrie LENbIX YKMCEN B MHaMATH KoMibioTepa. OrpaHUuYe€HHOCTH
Jana3zoHa 4YuCel NpH OrpaHUYEHHWH KOJIM4YeCcTBa paspaAnoB. llepenonHeHue
pa3psiAHON ceTku. be33HakoBbIe U 3HAKOBBIC JaHHbIC. 3HAKOBBIM OUT. J[BOMYHBIMA
JIOTIOJTHUTEIILHBIN KOJT OTPULIATEIBHBIX YUCET.

[lobutoBbie norumdeckue omnepamuu. Jlornmdeckuii, apupMEeTUUECKHH W
nuknyeckuit  capuru.  [lludpoBanue ¢ momompr0 MOOWTOBOW — Omeparuu
«uckimoyaroniee NJIN».

[IpencraBiieHrEe BELIECTBEHHBIX YHCEN B IAMITH KOMIIBIOTEPA. 3HAdallas
4acTh W MOPSAIOK urcia. Jlmana3oH 3HAYEHWI BEIIECTBEHHBIX 4ucen. [Ipobmembl
XPAHECHUSI BEIIECTBEHHBIX YHCEJ, CBA3aHHBIE C OrPAaHUYCHUEM KOJIMYECTBA
pa3psaoB. BbinosiHEHME omnepanuii C BEMIECTBCHHBIMUM YHMCJIAMH, HAKOIUICHHUE
OLIMOOK MIPH BHIYUCICHUSX.



AJITOPUTMBI M IPOrPaMMHUPOBAHME

Omnpenenenre BO3MOXHBIX PE3yJNbTaTOB pabOThl MPOCTEHIINX aIrOpUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU WU BBIYMCIUATEIBHBIX alroputmoB. OrnpexaeneHue
UCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET JaTh TPEOyeMbIl pe3ysIbTart.

Otanbl penieHUs 3a4ad Ha KoOMIbloTepe. MHCTpyMeHTanbHbBIE CpeacTBa:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumismus u HHTepHperanus
nporpamMm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tadmul. Otnanounbiii BeiBoA. [lomaroBoe
BBIIIOJIHEHHE ITporpammel. Touku octaHoBa. [IpocMOTp 3HaueHUI EPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbsl naHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJBHBIE, JIOTMYECKHE. BeTBiieHus.
Cnoxsble ycnoBus. Iluxkimel ¢ ycioBueMm. Llukiael 1O MEpeMEHHOM.
B3auMo3aMeHSIEMOCTh  pa3IMYHBIX  BUAOB  I[UKJIOB. HBapumaHT ULHUKIIA.
CocraBneHue 1IUKIAa C HUCHOJIb30BAaHUEM 3apaHee ONPENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIoOKyMEHTHUpOBaHUE porpamm. Hcnons3oBanue KOMMEHTapHEB.
[ToaroToBka onvcaHus TPOrpaMMbl U HHCTPYKIIUH JUJIS ITOJIB30BATEIIS.

AAroput™Mbl 00pabOTKH HATypaJIbHbIX YMCEN, 3alMCAHHBIX B MO3UIIMOHHBIX
CUCTEMaxX CYHUCJIEHMs: pa30MeHHe 3alucd 4Yucia Ha OTAENbHble LHUQPHI,
HaxXOXXJEHUE CYMMbl W TpOU3BeIEHUS UU(Dp, HAXOKIACHUE MaKCUMAIbHON
(MUHUMATBHOMN) TTUDPHI.

HaxoxaeHue Bcex MpOCTBIX YUCEN B 33aJlaHHOM JuanasoHe. [IpeacrasieHue
yuciia B BUJIe HA0Opa MPOCTBIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEIECHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIuXcs B (paitnax. TekcToBble U TBOMYHBIE (Pailiibl.
daitnoBbie TIepeMeHHBbIE ((aioBbie ykazaTenu). UteHue u3 daina. 3amuch B
daii.

Pa36uenue 3amaun Ha noazanayu. [logmporpaMmsl (Mpoueayphl U GyHKIINH).
Pexypcus. PexkypcuBHble 00beKTHl ((pakransl). PekypcuBHble Mpolenypbl u
¢bynkuuu. Mcrionb3oBaHue cTeka Jjisl OpraHu3aliid PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CcTaHAApTHOM OMOIMOTEKH S3bIKa MPOrPaMMHUPOBAHUS.
[Tonkmtouenne  OMONMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENECH.
MoaynbpHBIN IPUHIUII IOCTPOEHUS IIPOTrPAMM.

Yucnennsle MeToapl. TouHoe © TNPUOMIDKEHHOE pEIICHUS 3aJayM.
YuclieHHbIE METOIbI PELIEHUS] YPaBHEHUI: METOJ 1epedopa, METO MOJIOBUHHOIO
nenenus. [IpubnmxéHHOe BBIYMCIEHUE JJIUH KPUBBIX. BbIuncieHue miomaaen
buryp ¢ MOMOUIbI0 YHMCIEHHBIX METOAOB (METOJ MPSMOYTOJbHUKOB, METOA



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

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BCTpoeHHble  (QyHKIMH  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
BHYTPH JAaHHOW CTPOKHM, 3aM€Ha HAWJCHHOW IMOJICTPOKM HAa JPYIrYIO CTPOKY.
['eHepans Bcex CJIOB B HEKOTOPOM anihaBUTE, YIOBIETBOPSIOUIUX 3aJlaHHBIM
orpanndeHusiM. [Ipeobpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBel U TOCIENOBATENBHOCTH 4Hced. Bbluncienue 0000IMEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MAacCUBA WJIM YUCIOBOM MOCIEA0BATENLHOCTH (CyMMBI,
IIPOU3BEIECHUS, CPEIHEr0 apu(pMETUYECKOr0, MUHUMAJIBHOTO M MAaKCHUMAaJbHOTO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCIIOBHIO).
JIMHENHBIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTtupoBKka 0HOMEPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METOT
y3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBKamu). COpPTUPOBKA CIUSHUEM.
beicTpass coptupoBka MaccuBa (amroputMm QuickSort). JIBowuHBIH TIOHWCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHBbIE MaccuBbl (MaTpHUIbl). AJTOPUTMBI OOpPaOOTKH JIBYMEPHBIX
MaCCHBOB: 3aIIOJHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA MO 33JJaHHBIM IMIpaBUjIaM,
MOMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BbIUHMCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBbI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IEPECTaHOBKA CTPOK M CTOJIOIOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBbIil Tporieccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
opdorpadun u rpammatukud. CpencTBa THOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporeccope.  Mcnons3oBanue  ctwiiel.  CTpyKTypUpOBaHHbIE  TEKCTOBbBIC
nokyMeHThl. CHocku, oriaBieHue. KomnexktuBHas paboTa C JOKyMEHTaMH.
NHCTpyMeHTBI pelieH3UPOBaHUS B TEKCTOBBIX Mpoleccopax. O0iayHbie CEepBUCHI.
Henoass mepenucka. Pedepar. I[lpaBuwia 1uTHpOBaHMS HCTOYHUKOB U
opopmieHust Oubnuorpaguueckux ccpuiok. OQopMieHue Crucka JIUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOM TekcTa. TexHuueckue cpeicTBa BBOJIA
Tekcta. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/lauyd aHaIM3a JAHHBIX: MPOTHO3UPOBAHUE,
KJIaccUpUKalus, Kiactepusalus, aHanu3 oTkioHeHuil. I[locnepoBarenbHOCTH
peleHus 3a7ady aHaJM3a JaHHBIX: COOp MEPBUYHBIX JAaHHBIX, OUMCTKA M OICHKA
KayecTBa JAaHHBIX, BHIOOP W/WIIM MOCTPOEHUE MOJENH, MPeoOpa3oBaHUE NaHHBIX,
BU3yaJIM3allisl TaHHBIX, UHTEPIPETALMUS pe3ysbTaToB. [IporpammHbie cpeacTBa u



UHTEPHET-CEPBUCHI 1151 00pabOTKU U MPECTaBICHHs JaHHBIX. bosblne nqaHHbIe.
Mamnnnoe o0y4yenue. IHTeNeKTyanbHbli aHAIU3 TaHHBIX.

AHanu3 JaHHBIX C MOMOILBIO IEKTPOHHBIX TAOIUL. BbIYMCIEHHE CyMMBI,
CPEIHETO apuU(PMETHUECKOTr0, HANOOJIbIIErO (HAMMEHBUIET0) 3HAUEHHS IUaIa30Ha.
Bbruncnenne koag¢uuueHta KOppeasiuuu ABYX psAaoB AaHHbIX. llocTpoenue
CTOJOYATHIX, JMHEWYATBIX W KpPYroBbiX auarpamm. lloctpoenue rpaduxos
¢dbynkmii. [Togbop auHMM TpeH A, pEIIeHHe 3a/1a4 MPOTHO3UPOBAHUSI.

UucneHHOE pElIeHUE YpaBHEHMM € TIOMOUIbI0 TOA0O0pa mapameTpa.
OnTuMu3anus Kak MOWCK HAaWIYyYIEero pelieHus B 3aJaHHbIX yclaoBusax. Llenesas
¢yHkius, orpaHudyeHus. JlokaibHble M TI00QJbHBII MHHMMYMBI LIE€JIEBOU
¢yHkuuu. Pemenue 3a1a4 onTHMHA3AUU C TOMOUIBIO 3JIE€KTPOHHBIX TAOIHUL.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHUKH

Teopernueckue mMOAXOAbI K OLIGHKE KoJMdecTBa WHGOpMAIMU. 3aKoH
annutuBHOCTH uH(opMmaruu. Popmyna Xapriau. MHbopmanms U BEpOATHOCTS.
®opwmyna lllenHoHa.

Anroputmbl  cxkatust naHHbix. AnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. Anroputmsl CKaTHs JIaHHBIX C TOTEPSAMH. Y MEHbBIIICHUE
rIIyOuHBI KogupoBaHus nBera. OCHOBHBIC Ujien anroputmoB cxkatus JPEG, MP3.

CkopocTh TMepellayd JaHHBIX. 3aBUCHUMOCTb BPEMEHH IepeJayud  oOT
MH(POPMAITMOHHOTO 00BhEMA JTAaHHBIX U XAPAKTEPUCTUK KaHama CB3U. [IpuunHbI
BO3HUKHOBEHHUs OMMOOK TIpU Tmepenade JaHHbIX. KoJbl, MO3BOJISIONINE
OoOHapy>KMBaTh W HUCIPABJIATh OIMIMOKH, BO3HUKAIONIME TPHU TMepenade JTaHHbBIX.
Paccrosinne Xsommunra. Koguposanue ¢ moBropeHuem 0utoB. Koasl XaMMuHra.

Cucrempl. KoMIOHEHTBI cUCTEMBI M WX B3auMojaelcTBue. CHCTEMHBIN
addekrt. YnpapneHue kak nHGopMalMoHHbIi nporecc. OOpaTHas CBS3b.

Mogenun u moaenupoBanue. llens MoaenupoBanusi. COOTBETCTBHE MOACIH
MOJCIIUPYEMOMY OOBEKTY WJIM TMpOIlecCy, Meu MoaenupoBaHus. Dopmanusarus
MPUKIIATHBIX 3371a4.

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

I'padpr. OcHoBHbIe moHATHS. Buasl rpadoB. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHI], CIHUCKOB CMEXHOCTU. PemieHue
QITOPUTMUYECKUX 3a/1a4, CBSI3aHHBIX C aHanu3oM rpadoB (MOCTpOECHHE
ONTUMAJIBHOTO MYTH MEXJy BeplIMHaMu rpada, OmNpelereHue KOoJuyecTBa
pa3IMUHBIX MyTEed MEXAy BEpUIMHAMH OPUEHTUPOBAHHOIO AIUKIMYECKOTO

rpada).



JlepeBns. bunaproe nepeBo. JlepeBbs mowmcka. CrmocoOsl 00Xxoma aepeBa.
[IpencraBnenne apupMEeTHUECKUX BBIPAKEHUN B BHJIE AepeBa. JIUCKpETHbIE UrPbI
JIBYX UTPOKOB C mojHOUW nHpopManuen. [loctpoenue aepesa nepedbopa BapuaHTOB,
OINKMCAaHUE CTPATETUU UTPhl B TAOJMYHOM (popMe. BBIUIpHIIIHbIE U TPOUTPHIILIHbIE
NO3ULIMN. BBIMIPBIIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOr0 HMHTeJIeKTa. CepBHCHl MAIIMHHOIO IMEpPEBOAA U
pacmno3HaBaHusa yCcTHOUM peun. KornHutuBHbIE cepBUCHL. VaeHTH(HUKAIUS U TOUCK
U300paKeHUH, pacno3HaBaHHE JIULL CamooOyuatomuecs CUCTEMBI.
VcKyCcCTBEHHBI MHTEIIEKT B KOMIIBIOTEPHBIX Urpax. Mcrosnb3oBaHME METOIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B 00y4aromux cucreMax. lMcnoiab3oBaHue MeETO/I0B
MCKYCCTBEHHOI'O0 MHTEJJIEKTa B poOoToTexHuke. MHTepHeT Bemieil. IlepcnexkTuBbl
pPa3BUTHS KOMIBIOTEPHBIX HHTEJUIEKTyalIbHBIX cucTeM. HelipoHHbIE ceTu.

AJITOPUTMBI H IPOrPaAMMHPOBaHHUE

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

OneHka CII0XKHOCTH BbIUKCIEHUN. BpeMs paOoTel U 00BEM HCHONB3YyEMOM
IaMsATH, HWX 3aBHCHUMOCTb OT pa3Mepa HUCXOJHBIX JaHHbIX. OleHka
ACUMIITOTHYECKOW CJIOKHOCTH  aJIrOPUTMOB. AJNTOPUTMBI IOJMHOMHUAIBHOU
cinoxxHoctd. [lepebopubie anroputmbsl. llpuMepsl pa3iaMyYHBIX —aJITOPUTMOB
peleHns OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[lonck mpOCTBIX 4YMCEN B 3aJaHHOM [JHANA30HE C IMOMOIIBIO aJropuTMa
«pemiero DparocheHar.

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

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

Creku. AHamu3 MpPaBUIBHOCTH CKOOOYHOIO BBIpaKEHHs. Bbluncienue
apu(PMETUIECKOTO BBIPAKEHUS, 3aMMMCAHHOTO B MOCT(PUKCHOM (hopMme.

Ouepenu. Mcnosib30BaHUE OYepenn Jisl BpEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbel Ha rpadax. [locTpoeHne MHMHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUICHHOTO CBS3HOTO HEOpUEHTHUpoBaHHOTO Tpada. KommyecTBO paznuyHbIX
nyTel MeXay BepUIMHAMU OPUEHTHPOBAHHOIO allUKIMYECKOro rpada. AJroputMm
JIeWKCTpHL.

[epeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOWUYHBIE
(Ounapubie) aepeBbs. I[locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHBIE anroputmbl o0xona Aepesa. Mcnonb3oBaHue creka u
ouepeau 1yt 00X0/1a JepeBa.

JIlnHamMu4eckoe NpPOrpaMMHMpPOBAHME KaK METOJX pEIIeHUs 3axad  C
COXPAaHEHUEM MPOMEXYTOUHBIX PE3YyJIbTAaTOB. 3aJaud, PEIIAEMbIE C MOMOILIBIO



JUHAMAYECKOTO TPOTPAMMHUPOBAHUS: BBIYUCICHHE PEKYPCUBHBIX (YHKIIHMA,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[ToHsiTe 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccbl. CBOMCTBa U METO/bI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TIOJX0]IA.
Wukarncynsuuys, HacleJ0BaHue, TOJTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTepdeiica
nosib3oBaTens.  VMcronb3oBaHWE TOTOBBIX — YNPABISEMBIX  AJIEMEHTOB IS
MOCTpOEHUs HHTEpdeEiica.

O630p  s3pIkOB  mporpammupoBaHusi.  [lomstme o  mapagurmax
IPOrpaMMHUPOBAHUS.

NupopmanuoHHbIe TEXHOJIOTIUH

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

JuckpeTusanusi TpU MaTeMaTHYECKOM MOJICTUPOBAHUU HENPEPHIBHBIX
npoueccoB. MogenupoBanue BHKEHHS. MoJenupoBaHie  OHOJOTMYECKHUX
cucteM. MaremaTtuueckue  MOAEIM B DKOHOMHKE.  BblUncCIUTENbHbBIE
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEpUMEHTA. MeToJ HauMEHBIIUX KBaJIPaTOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJEIHPYEMBIX OOBEKTOB U  IPOLIECCOB.
BoccraHoBieHne 3aBUCUMOCTEN 110 pe3yJIbTaTaM dKCIIEPUMEHTA.

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

Tabnuunbie (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBeJleHHi 00 OMHOTMHIHBIX 0O0BekTax. Iloie, 3amucek. Kimrou tabmumel. Pabora ¢
roToBOM 0a30if nMaHHBIX. 3amojHeHWe O0a3pl JaHHBIX. [loWICK, cCOpTHUpOBKA U
bunbTpanys TaHHBIX. 3ampoChl Ha BBIOOPKY J@HHBIX. 3alpOChl C MapaMeTpamu.
Brruuciisiemsie 1osis B 3arpocax.

MHorotabnuunble 0a3bl JaHHBIX. THUIBI CBSI3EH MeXAy TaOauIaMH.
Buenmnuit kintou. [{enocTHOCTh 0a3bl TaHHBIX. 3aPOChl K MHOTOTa0JIMYHBIM 0a3aM
JTAHHBIX.

Nuteprer-ipuiioxkenus. [loHaTHE 0 CEpBEPHON U KIIMEHTCKOM YaCTAX CAWTA.
TexHONmorust «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HeAOCTAaTKU. OCHOBBI SA3bIKA
HTML u xackamubix ta0mun ctuiei (CSS). Cuenapum Ha s3bike JavaScript.
®opmbl Ha BEO-CTpaHHULIE.

Pasmemenne BeO-caiiToB. Ycmyra XxocTuHTa. 3arpy3ka ¢aiioB Ha CaiT.

BBoa n300pakeHUil ¢ KCMONB30BAHUEM PA3IWYHBIX HUPPOBBIX YCTPOWUCTB
(uudpoBbIX (PoToanmaparoB U MHKPOCKOIOB, BUIEOKAMEp, CKAHEPOB U JPYrUX



yctpoiictB). ['paduyeckuii penaktop. Pazpemenne. Kagpuposanue. McnpaBienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOpPpEKIMsS  IBETa.
OOecuBeunBaHue I1BETHBIX uU300paxeHuil. Perymsb. PabGora ¢ obGmactsamu.
OUIbTPHI.

MHuorocioiinbie u3o0pakeHus. TekcrtoBble ciou. Macka cnosi. Kanaiebl.
Coxpanenue BbiaeneHHoOW oOnactu. [lonroroBka wimocTpanuii s BeO-CalTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnass rpaduka. I[lpumutuBbl. M3MeHeHHe mOpsJKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenencHue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnonib30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300pakeHH.

[IpyHIMOBI  TTOCTPOEHUS M PENAKTUPOBAHUA TPEXMEPHBIX MOJENEH.
Cerounble Mmonemu. Marepuansl. MonaennpoBaHUE HCTOYHUKOB OCBEIICHUS.
Kameprl. ApautuBabie TexHonoruu (3D-npunrepst). Ilondarue o BupTyaibHOU
pPEaIbHOCTH U JOIIOJIHEHHOM PEAIBHOCTH.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOIPAMMBI 110
MH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jarommxcss PyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX OpHUEHTAIMM, TO3UTUBHBIX BHYTPEHHUX
yOXKIeHN, COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSM POCCHHCKOTO
OOIIECTBA, PACHIUPEHHUE KU3HEHHOTO OIbITA U OIMbITA JESITEILHOCTH B IPOIECCEe
peanu3alnud  CpeACTBaMU  y4eOHOro TMpeAMEeTa OCHOBHBIX  HalpaBJICHUN
BOCIIUTATEIHLHOU JESITEIHLHOCTH.

B pe3ynbrate wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpazoBaHus y oOyvaromierocs OyayT copMHpOBaHBI CIAETYIOUINE JTUYHOCTHBIC
pEe3yJbTaThI:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUE CBOUX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHa U TPaBOMOpsAIKa,  COOJIIOJICHME  OCHOBOMOJIArallMX  HOPM
UH(OPMAITMOHHOTO MpaBa U HHOOPMAITMOHHOM 0€3011aCHOCTH;

TOTOBHOCTh IPOTUBOCTOSITh HUACOJIOTMM 3KCTPEMH3MA, HAIlMOHAIU3MA,
KCeHO(pOOUHU, MUCKPUMHUHAIMK TI0 COIMAIBbHBIM, PEJIIUTHO3HBIM, PAaCOBBIM,
HaIIMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LEHHOCTHOE OTHOIIEHUE K UICTOPUYECKOMY HACIEIUI0, TOCTUKEHUSIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYeHUsI MHOOPMATUKU KaK HAYKU
B JKU3HU COBPEMEHHOT'0 OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIC PEIICHMSI,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
cetu MuTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOUYasl JCTETUKY HAy4HOTO H
TEXHUYECKOT0 TBOPYECTBA;

CIIOCOOHOCTh BOCTIPUHUMATH Pa3IMYHBIE BUABI HMCKYCCTBA, B TOM YHUCIE
OCHOBAHHOI'O Ha MCIOJIb30BAaHUU MH(DOPMAIIMOHHBIX TEXHOJIOTHH;

5) pu3uYecKOro BOCIUTAHMS:

chOpMHPOBAHHOCTh  370pOBOTO W  Oe3omacHOro  obOpaza  JKW3HH,
OTBETCTBEHHOTO OTHONIIEHUS K CBOEMY 3JI0POBbIO, B TOM 4YHUCIE 3a CYET



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

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTUBHOH JEATEIHHOCTH TEXHOJOTWYCCKOW W COIMAIBHOU
HAIpPaBIEHHOCTH, CIIOCOOHOCTh WHHUITMUPOBATH, IUIAHUPOBATH M CAMOCTOSTEIHHO
BEITIOJTHATH TaKyIO IESITCIIbHOCTB;

uHTEepec K cdepaM TPOPECCHOHATLHON ACATENBHOCTH, CBS3aHHBIM C
UHPOPMATUKOH, MPOrpaMMHUPOBaHHEM U HWH(MOPMAIMOHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMU Ha JIOCTIDKEHUSX HAayKd WH(POPMATUKA W HAYIHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BbIOOp Oyaymied npodeccun 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(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTHXKCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHO! MPAKTHUKH, 32 CUET MIOHUMAHUS POJIH WH(OOPMAITMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U WHGOPMAIIMOHHBIX TEXHOJOTHM B YCIOBHUAX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBa;

OCO3HAHHWE IIEHHOCTU HAYYHOW JIeATEeTbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO AEATEIPHOCTh HHINBHIYAIBHO U B TPYIITIC.

B mporecce AoCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPaAMMBI
no wHPOpPMATUKE Yy OOYYAIONMUXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIN
WHTEJUICKT, MPpenoaratonuii ChopMHUpPOBAHHOCTS:

caMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMCHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTH aIanTUPOBATBCI K
OMOITMOHAJIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIIOYAIOIICH CTpeMJIEHNE K JIOCTHKCHUIO LEeTU U
yCcrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JICUCTBOBAaTh, MCXOAS U3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHATLHOE COCTOSIHHEC
JIPYTUX, YYUTBIBATh €r0 TPU OCYIIECTBICHHH KOMMYHHUKAIIMH, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

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



METANIPEIMETHBIE PE3YJIBTATBI

B pesynabrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBanust y oOy4awmierocss OyayT copMupoBaHbl MeTanmpeaMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHUBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMECHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE Yy4eOHbIE [JEUCTBUS, KOMMYHUKATUBHbIC
yYHUBEpCaIbHbIe Y4YeOHbIE ACUCTBUS, PETYJSTUBHBIE YHUBEpCAIbHBbIC Y4YEOHBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/IbHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUSA

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

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

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

ONpENENATh LENIN JACSITEIBHOCTH, 3aJaBaTh IapaMeTpbl M KPUTEPUU HX
JOCTHKEHHS],

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabarbiBaTh IUIAH PEHICHUS MPOOJEMbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B JIESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJIHATH pabOTy B  YCJIOBHUSIX  PEANBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIILJICHUE NPU PELICHUH KU3HEHHBIX TPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th HABBIKAMH y4E€OHO-MCCIIE0OBATENBCKON U MPOEKTHOM €SI TENbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METOA0B PEUICHUS TIPAKTUUYECKUX 3aa4, IPUMEHEHUIO
pa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJIATh PA3JIUYHBIE BHIbBI JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpeTaluH, MPeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4€OHBIX CHUTyalMsX, B TOM 4YHUCJIE NPU CO3JAaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

(GbopMUpPOBaTh HAYYHBIM TUI MBILIUICHUS, BIaJIeTh HAYYHOU TEPMHUHOIOTHEMH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMH;

CTaBUTh W (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJayd B 00Opa30BaTEIbHOM
JEATEIIbHOCTH U JKU3HEHHBIX CUTyalUsX;



BBISIBJISITH MPUYMHHO-CJIEICTBEHHBIE CBS3M M aKTyaJlM3UpPOBATh 3a/4auy,
BBIIBUTATh TUINOTE3Y €€ pelICHHs, HAXOAUTh apryMEHTHI ISl JOKa3aTelIbCTBA
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUS 3a7aud pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

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

YMEThb IMEPEHOCUTh 3HAHUS B IO3HABATEJIbHYI0 U MPAKTHUUYECKYH 00JacTu
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 001acTeH;

BBIIBUTaTh HOBBIE HJIE€W, NpEUlaraTh OPUTMHANbHBIC MOJAXOAbl U PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBBIKAMH MOJTy4eHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIHO  OCYIIECTBISATh  IOWUCK,  aHallu3, CUCTEMaTU3aluilo |
MHTEPIIPETALNIO HH()OPMALINY PA3IUYHBIX BUAOB U (OPM IPEICTABICHNUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ Yy4ETOM Ha3HAYCHUS
uHpopMauu U 1EJEeBOM  ayJUTOpUH, BbIOMpas ONTUMAIBHYIO  (QopMy
MIPE/ICTABIICHUS U BU3yaJlU3alliy;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HH(OpMalmu, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJOTHHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcOoOMIoJieHueM TpeOOBaHUM SProOHOMHUKU, TEXHUKH OE€30MaCHOCTH,
TUTUEHBI, pPecypcocOepexeHMs, TMpaBOBBIX M  JTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

BJIaJIeTh ~ HAaBBIKAMH  PAclO3HABaHWA W 3aIUTHl  HWH(pOpManmH,
MH(OPMAITMOHHOW 6€30MaCHOCTH JINYHOCTH.

KoMMyHuKaTHBHBIE YHHBepPcaIbHbIe YueOHbIe el CTBUSA

1) oO61ienme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BeeX chepax KU3HH;

pacmo3HaBaTh HEBEpOATbHBIE CpeACTBa OOIIEHWS, MMOHMMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(IMKTHBIX CHUTYyalluidl |
CMSATYATh KOH(JIUKTHI;

BJIaACTH Ppas3sIn9IHbIMHA CHOCO6aMI/I O6HICHI/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 KOMAHIHOW M WHIUBUIYaIbHOMN
paboTHI;

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

NPUHUMATh 1€MW  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JIEHCTBUSL MO HUX JOCTHKCHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacmpeneniaTh poJii ¢ y4éTOM MHEHHMH YYaCTHHKOB, OOCYXIATh PE3yIbTaThI
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, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YYeOHbIE 1eliCTBUS

1) camoopranuszanmus:

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

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKXHOCTEH U MPEATIOUTCHUI;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pelICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHoCcOOCTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO HIMPOKOW HpYyAUIUMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIILHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LESIM;

BJIAJ€Th HABBIKAMHM  TO3HABATENbHOM  pediekcud KaKk  OCO3HaHUs
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H



OCHOBaHUM, UCIOIB30BaTh MPUEMBI peIEKCUH AJIsi OIEHKH CUTyalluu, BhIOOpa
BEPHOI'O PEILICHHS;

OLICHUBATH PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPH AHAJIN3E pe3yJIbTaTOB
NEATEIbHOCTH.

3) npuHATHA ce0st M APYrux:

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPUM AHAIN3E pPeE3yJbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE MIPABO U MPABO APYTUX HA OMIMOKY;

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
PE3yJIbTaThI:

BJIQJICHUE TPEICTaBICHUSIMU O pOJM WHGOPMAIMM U CBSA3AHHBIX C HEU
IPOIECCOB B TPHUPOJIEC, TEXHUKE M OOIIECTBE, MOHATUAMU «HUH(DOpMAIHS,
«MH(OPMALIMOHHBIA ~ TPOLECC»,  «CUCTEMA»,  «KOMIIOHEHTBI  CHCTEMBD»,
«cucTeMHbIN A PerT», «MHPOPMAITMOHHAS] CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJaJICHHE MeEToJaMU TMoucka uHpopmammu B cetd HHTepHeT, ymeHue
KPUTHYECKH OIICHUBATh MH(OPMAIIHIO, TOYICHHYIO U3 ceTH VHTepHET;

YMEHHE XapaKTepu30BaTh OOJbIINE JaHHBIE, TPUBOAUTH PHUMEPHI
UCTOYHUKOB HX TOJY4YEHHMs] W  HalpaBJICHUs HCIOJIb30BaHUS, YMEHHUE
KJIACCU(UIIMPOBATh OCHOBHBbIE 3aJjaud aHajiu3a JaHHbIX (IPOTHO3MPOBAHUE,
KJIacCU(pUKAIus, KJIaCTepU3aIlus, aHam3 OTKJIOHCHHIA), OHUMATh
MOCIIEIOBATEIHLHOCTh PEIICHUS 3a/1a4 aHAJIM3a JaHHBIX: COOp MEePBUYHBIX JTAHHBIX,
OYNCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOP W/WIM TIOCTPOEHUE MOJCIH,
npeoOpa3oBaHue JAHHBIX, BU3YyAIU3allHsl JaHHBIX, HHTEPIPETalus pe3yIbTaToB;

NOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB YCTPOHCTBA U (PYHKIIMOHHUPOBAHUS
COBPEMEHHBIX CTAlIMOHAPHBIX U MOOWMIIBHBIX KOMIIBIOTEPOB, TCHICHIIUN Pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHWE HaBbIKaMHU pabOThl C OMEPAMOHHBIMU CHCTEMaMH, OCHOBHBIMU
BUJAaMH TPOTPAMMHOIO OOECreueHus M peuieHus ydeOHBbIX 3aJad 1o
BBIOpaHHOH crienuanu3anuy;

HaJIMYUE NPEICTaBICHUN O KOMIBIOTEPHBIX CETSX U UX POJIM B COBPEMEHHOM
Mupe, 0 0a30BbIX IPUHLIMIIAX OPTaHU3ALNN U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
cereil, 00 oOmMX NpUHIUNAX pa3pabOTKu M (HYHKIUOHHUPOBAHUS HMHTEPHET-
IIPUIIOKEHUM;



NOHMMAaHHE Yrpo3 HH(OPMAIMOHHON O0€30MaCHOCTH, HCIOIb30BAHUE
METOJIOB M CPEACTB IPOTUBOJACHCTBHS JTHUM yIrpo3aM, COOJIIOACHUE MEP
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PACIPOCTPAHEHUE MEPCOHAIBHBIX
JAHHBIX, COOJIIO/IEHNE TPeOOBAaHUN TEXHUKHU O€30MMACHOCTU U TUTHUEHBI MPU padboTe
C KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaMH IIU(POBOTO OKPY>KEHHUS, TOHUMAaHKE
IPaBOBBIX OCHOB MCIOJIb30BaHUS KOMIBIOTEPHBIX IMpOrpaMM, 0a3 JaHHBIX M
paboTel B ceTn MHTEpHET;

MNOHMMAHUE OCHOBHBIX MPUHIMIIOB JUCKPETU3ALUHUHA PA3JIMYHBIX BHUOB
uHopMaIuu, yMEHHUE ONpelnesiTh HMHPOPMALUOHHBI O0BEM TEKCTOBBIX,
rpauueckux M 3BYKOBBIX JAHHBIX MPHU 3aJlaHHBIX MapaMeTpax JUCKPETH3alluH,
YMEHUE OMNpEeAeNsATh CPEAHIO CKOPOCTh IE€pelaud JAHHBIX, OIICHUBAThH
W3MEHEHUE BpPEMEHU IMepefayd NpH HM3MEHEHHH HWH(GOPMAIMOHHOIO 00BbEMa
JTAHHBIX U XapaKTEPUCTUK KaHaJla CBSI3H;

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

YMEHUE BBINOJHATH MPE0oOpa30BAHMS JIOTUUECKUX BBIPAXKEHHUM, HCIONb3Ys
3aKOHBI aireOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAKEHHUE 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 YHUCIOBOM M TEKCTOBOM
uH(popmanuu (3arnuch YMceNl B MO3UIIMOHHONW CHUCTEME CUMCIEHUS, HAXOXKICHUE
BCEX MPOCTHIX YHMCEI B 33JJaHHOM JIMara3oHe, 00paboTka MHOTOPa3psIAHBIX LETbIX
YHUCEJN, aHAJIU3 CUMBOJIBHBIX CTPOK M APYTHX), aJATOPUTMOB ITOMCKA U COPTUPOBKH,
YMEHHUE ONpPEAesATh CI0NKHOCTh H3y4aeMbIX B Kypce O0a30BbIX aJIFTOPUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MAacCHMBa, COpPTUPOBKAa MaccuBa, IepeOOpHBIe
QITOPUTMBI, IBOMYHBIM MOUCK) U MPUBOAUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIOXKHOCTH JJIsl PEIIECHUS OJHOU 3a/1a4u;

BJIAJICHUE YHUBEPCAJIbHBIM SA3BIKOM IMPOTPAMMHPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npeacraBieHusMH O O0a30BBIX THIAX JaHHBIX |
CTPYKTypax JaHHBIX, YMEHUE MHCIOJb30BaTh OCHOBHBIC  YHPABISIONINE
KOHCTPYKLIMM, YMEHHUE OCYILIECTBIATh AHAINW3 NPEIJOKEHHOM MPOTrpaMMBbI:
OTIPENETATh PE3yIbTaThl PadOTHI MPOrpaMMBbl MIPH 3aJaHHBIX MCXOAHBIX JAaHHBIX,
ONpENENATh, NPU KaKUX HCXOJHBIX JAHHBIX BO3MOYKHO IOJIyYEHHE YKa3aHHBIX



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

YMEHHE CO3[aBaTh CTPYKTYPUPOBAHHbIC TEKCTOBbIE JOKYMEHTHl U
JIEMOHCTPAlMOHHBIE MaTEPUAbl C UCIOJIb30BAHUEM BO3MOXKHOCTEN COBPEMEHHBIX
MPOTrPAaMMHBIX CPEJICTB U O0JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh 3JICKTPOHHBIC TAOJMIIBI JIJIsI aHAJIN3a, TPEACTABICHUS
u  00pabOTKM  JNaHHBIX  (BKJIIOYAasi  BBIYUCIEHUE  CYMMBbI,  CPEIHErO
apu(pMETUYECKOTO, HaWOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIICHUs, MOAOOp JUHUU TPEHJa, PEIlCHUE
3aJlay MPOTHO3UPOBAHMS).

B npouecce u3yueHus kypca UHGOPMATHKU YriayOJn€HHOro ypoBHS 6 11
Knacce oOydaromuMmucs OyayT  JOCTUTHYTHl — CIEAYIOIIHE  IPEAMETHbBIE
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€CIIEYMBAIONIUN HAUMEHBIIYI0 BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHHUS] TPU HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIUITBI
pabOThI MPOCTHIX AITOPUTMOB CXKATHUS JAHHBIX;

YMEHHE pellaTh aJrOpUTMHUUYECKUE 3a/Jaud, CBSI3aHHBIC C aHAIW30M rpados
(3aJauyn  MOCTPOEHUS] ONTUMAJILHOTO TYTH MEXJy BepliMHamMu rpada,
ONpENENICHUs]  KOJIMYECTBA  PA3NUYHBIX  NyTe€d  MEXAYy  BEpIIMHAMU
OpUEHTHUPOBAHHOTO AIMKINYECKOro rpada), yMEHHUE HCIOIb30BaTh JACPEBbS MPH
aHaNMM3€¢ W TIOCTPOCHUU KOJOB M Ui TPEACTABICHUS apUPMETUYECKUX
BBIPAKEHUM, TTPU PEUICHUM 3a/1a4 TTOMCKA U COPTUPOBKH, YMEHUE CTPOUTH JIEPEBO
UTPBHI O 33JJaHHOMY QJITOPUTMY, pa3padaThiBaThb U1 0OOCHOBBIBATH BBIMTPHIIIHYIO
CTPaTEruio Urphl;

yMEHUE pa3pabaTeiBaTh W pEaTU30BBIBATH B BHJE MporpamMm 0a3oBbIe
QITOPUTMBI, YMEHHE MCMOJIb30BaTh B MpOTrpaMMax JIaHHBIC Pa3IMYHBIX THUIIOB C
YYETOM OTPAHMYECHUN HAa JUANA30H MUX BO3MOXHBIX 3HAYCHUW, NMPUMEHATH IPHU
pelIeHUH 3a/1ad CTPYKTYPhI JaHHBIX (CIUCKH, CIIOBApU, CTEKU, OUEPEIH, EPEBDH),
WCIIOJIb30BaTh 0a30BbIE OMEpAMM CO CTPYKTypaMH JAaHHBIX, TPUMEHSITh
CTaHJapTHBIE U COOCTBEHHBIC TTOAMPOTPAMMEI JJII 00paOOTKHA YUCIOBBIX JAHHBIX
U CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MPU pa3pabOTKe MporpaMm OHOIMOTEKU
noAmporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpebl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie NporpaMMHUPOBaHUS], YMEHUE JOKYMEHTUPOBATH MPOrPaMMBI;

YMEHHE CO37aBaTh B€O-CTPAHULIBI,



BIIAJICHUE 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 TOUCK 3amuceill B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0a3y
JTAHHBIX ) ¥ CTIPABOYHBIC CHCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIBIOTEPHO-MATEMATHICCKHUE MOJICIH /I aHaJIN3a
O0OBEKTOB M TIPOIECcCOB: (OPMYIUPOBATH IIEIh MOJCIUPOBAHUS, BBITIOIHSTH
aHaJgu3 pe3yJbTaTOB, TMOJYYCHHBIX B XOJ€ MOJCIMPOBAHUSA, OIICHUBATH
COOTBETCTBHE MOJICIM MOJICTIUPYEMOMY OOBEKTY WM TMPOIECCY, MPEeACTaBIATh
pe3ynbTaThl MOJCIIUPOBAHUS B HATJISIIHOM BHJIE;

YMEHUE OpraHW30BBIBATH JUYHOC WH()OPMAITMOHHOE TMPOCTPAHCTBO C
WCITOJIb30BAaHUEM PA3UYHBIX CPEACTB IUQPPOBBIX TEXHOJOTHUH, ITOHUMAHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX NMPHHIIMIIOB PabOThI, BOBMOXXHOCTEH W OTPaHHYCHHUS
MIPUMEHEHUST TEXHOJIOTH MCKYCCTBEHHOTO HWHTEIUICKTa B Pa3IUYHBIX 00JIACTSX,
HAJIMYME TIPEICTABIICHUH O Kpyre pemiaeMbIX 3a1ad MalluHHOTO OO0Yy4YeHUS
(pacrio3HaBaHusl, KJIaCCU(PUKALMKA ¥ TTPOTHO3UPOBAHUS) HAMYKUE MPEACTABICHUM
00  WCMONB30BAaHUU  HMHPOPMALUOHHBIX  TEXHOJOTHMM B Pa3IUYHBIX
npodeccuoHanbHbIX chepax.
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HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTHYeckue
padoTsbI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

TpeOoBaHust TEXHUKH 0€30MACHOCTH U
TUTHUEHBI IPH pad0Te C KOMITBIOTEpaMU U
JIPYTUMHA KOMIIOHEHTaMHU ITU(POBOTO
OKPYKCHHS

[TpuHIUIIBI paGOTHI KOMITBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM

OOMeH TaHHBIMU C TIOMOIIBIO IITUH.
KonTposnepsl BHEIIHUX YCTPOHCTB

ABTOMAaTHYECKOE BBIITOJIHEHUE MPOIPAMMBbI
IIPOLIECCOPOM

OnepartuBHas, IOCTOSIHHAS U
JOJITOBpEMEHHAs aMATb. KoHTpoIepbl
BHEIIHUX yCTPOMCTB. [IpsamMont noctyn k
MIaMATH

COBpeMeHHHe KOMIIBIOTCPHBIC TECXHOJIOTUH.

ITpakTuyeckas padora Nel "BriGop
KOH(Urypanuu Kommprorepa"
[IporpaMMHOe obecrieueHrue KOMIbIOTEPOB,
KOMIIBIOTEPHBIX CUCTEM M MOOMIIBHBIX
YCTPOMCTB

CucreMHOE ITporpaMMHOe o0ecrieyeHue.




OrnepaliluOHHBIE CUCTEMBI

10

Yrunutsl. [[paiiBepbl yCTPOUCTB.
[TapamiensHOE IPOrpaMMUPOBAHUE

HNucTamnganus 1 JeUHCTAILIS U
MPOrpaMMHOTO 00ecTIeueHUs

11

@aiinoBbie cuctemsl. [IpuHUIABI
pa3MenieHus] © UMEHOBaHUS (ailioB B
JToJroBpeMeHHOM mamsTH. [1la6mons! s
onucaHus rpyni (aitnon

12

3axonogarenscTBO Poccuiickoit denepanun
B 00J1aCTH IPOrPaMMHOT0 00ECHICUCHHUS U
JaHHBIX

13

14

[TpyuHIMIIBI TOCTPOSHHUS U AITapaTHBIE
KOMITOHEHTHI KOMIIBIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI

Cetb Unrepner. [Ipaktuyeckas pabora Ne2
"CpaBHeHUE OUCKOBBIX cucTteM"

15

Pasnenenne IP-cetn Ha moaceTH ¢ TOMOIIBIO
MAacoK IIoJceTen

16

17

18

CereBoe aIMUHUCTPUPOBAHHUE.
[IpaxTuueckas padbora Ne3 "TectupoBaHue
cetu"

Bunel nestensHocT B cetn IHTEpHET.
Cepsucel HTepHeTa. ['ocynapcTBeHHbIE
AJIEKTPOHHBIE CEPBUCHI U YCIIYTU

[TpakTruyeckas padora Ne4 "CepBucsl
Wntepnera”

19

Nudopmannonnas 6e30macHOCTb




20

BpenonocHbie mporpamMmmHOe 00ecIiedeHne U
MeTObl OOPHOBI C HUM

21

22

23

[TpakTuyeckas pabora Ne5 "AHTUBHPYCHBIE
IporpaMMsl"

Opranu3zaiys JMYHOTO apXuBa UH(OPMALIUH.
PesepBHoe konupoBanue. [laponbHas
3aluTa apXuBa

[IudpoBanue 1aHHBIX

24

25

Anroputm mmdposanus RSA.
Creranorpadus

[IpakTuueckas padborta Ne6 "[lludposanue
TaHHBIX"

26

KonTponbnas padora Nel "IIporpammHuoe
o0ecriedeHre 1 KOMIIbIOTEpHBIE CeTH"

27

28

29

30

WNudopmanus, 1aHHBIC ¥ 3HAHHUSL.
WHupopmaiinoHHbIe poIecChl B IPUPO/IE,
TEXHHUKE U 00I11eCTBE

HenpepsiBHBIE U AUCKPETHBIE BEIUUNUHBI U
curHaibl. Heo0XoaumMocTh JUCKpeTU3auu
nH(popMaluu, IpeJHa3HAaYeHHOM 11
XpaHeHUs, epeadu 1 00paboTKu B
U(POBBIX cUCTEMAX

JIBonuHoe KogupoBaHue. PaBHOMepHBIE U
HepaBHOMEpHBIE KOJbI. J[ekoanpoBaHue
COOOIIEHHH, 3aIUCAHHBIX C IIOMOIIBIO
HEPaBHOMEPHBIX KOJOB

Ycnosue @ano. IloctpoeHne 0AHO3HAYHO
JEKOIUPYEMBIX KOJIOB C IOMOILIBIO IE€PEBA.




I'pad An. A. Mapkosa

E,I[I/IHI/IHLI HN3MCPEHUSA KOJIUYCCTBA

31 uHpopmanuu. AnpaBUTHBIA MOIXOA K
OLIEHKE KOJMYECTBa HH(POpMAIIUU

32 Cucremsl cyrcIeHus

33 [TepeBon uncel U3 OAHON CUCTEMBI
CUHUCIICHUS B IPYTYIO

34 JIBou4Hasi, BOCbMEpUYHas U
[IECTHAAATCPUIHAS] CHCTEMBI CUUCIICHUS
JIBou4Hasi, BOCbMEpUYHas U

35 HIECTHAALATEPUYHAs CUCTEMbI CUUCIICHHUS,
CBSI3b MKy HUMU
JIBon4Hasi, BOCbMEpUYHAs U

36 IIECTHAIATCPUIHAS] CUCTEMBI CYHCIICHUS,
CBSI3b MEXIY HUMU. Pemenue 3agau

37 Apudmerrueckue onepanuu B
MO3UIIMOHHBIX CHCTEMaX CUHCIICHUS

38 TpouuHast ypaBHOBEIIIEHHasl cCCTEMa
CUHCIICHUS

39 JIBOMYHO-JCCATUYHAS CUCTEMA CUMCIICHHS

40 KontponbHas padora Ne2 "Cucremsl
cuuciaeHus"

41 KonupoBanue TekcToB

42 PactpoBoe kogupoBanue n300pakeHUI

43 [IpakTuyeckas padora Ne7 "Jluckperusanus
rpadudeckoit nupopmarmu"

44 [IBeToBbIE MOAETHN. BEkTOpHOE

konupoBanue. @opmatsl (aitios.




Tpéxmepnas rpaduka. @pakranbHas
rpaduka

Koauposanue 3Byka. Ouenka
MH(POPMALIMOHHOTO 00BEMA 3BYKOBBIX

45 JAHHBIX [IPU 33JJaHHBIX YaCTOTE
JUCKPETU3ALMU U Pa3psIIHOCTH
KOJMPOBaHUs

46 [TpakTuueckas pabora Ne8" luckperuszamus
3BYKOBOW MHpOpMAauu'"

47 KonTponbnas paborta Ne3 "Koauposanue
nHdopmarun"

48 OcHOBBI anreOpsl JIOTUKA

49 Jlornueckue oneparuu. Tabmuibr
HWCTUHHOCTHU

50 [Ipaktuueckas padora Ne9 "Tpenaxep
"Jloruka"

Jlornueckue Belpaxenus. Jlornueckue

51 ToXecTBa. JloKka3aTenbCTBO JTJOTHYECKUX
TOXJIECTB C MIOMOILBIO TaOJIULl UCTUHHOCTH
[IpaxTuueckas padora Nel0 «Iloctpoenue u

52 aHajau3 TaOIUI UCTUHHOCTH B TaOJIHMYHOM
IIpOLIECCOpE»

53 Jlornueckue onepanuu U onepaluy HaJl
MHOXECTBaMHU

54 Jlormueckue onepanuu 1 onepanuy Haj
MHOXECTBAMHU

55 3aKoHbI aNreOphl JOTUKU. DKBUBAJIEHTHBIE

npeoOpa3oBaHMs JIOTHYECKUX BBIPAKCHUI




56

Jlornueckue ypaBHEHUS U CUCTEMBbI
ypaBHEHUU

S7

Jlornyeckue GpyHkmuu. 3aBUCHMOCTh
KOJIMYECTBA BO3ZMOXHBIX JJOTUYECKUX
(GYHKIIUH OT KOJMYECTBA ApTYMEHTOB.
[TostHBIE CHCTEMBI TOTHYECKHUX (DYHKITUI

58

Kanonnueckue popMbl T0rHYECKHX
BbIpakeHUIl. CoBEpIIECHHbIE
JTU3BIOHKTUBHbBIE U KOHBIOHKTHBHbBIE
HOpMaJIbHBIE (POPMBI, ATITOPUTMBI X
[IOCTPOEHHUSI 110 TaOJIHIIE HCTUHHOCTU

59

60

Jloruyeckue 3J€MEHTHI B COCTaBE
KOMITbIOTEpa

Tpurrep. Cymmarop. MHoropa3psiaHbIit
CyMMaTop

61

Kontponbnas padota Ne4 "OcHOBBI anreOpsl
JTOTHKH"

62

63

[TocTpoeHue cxeM Ha JOrHYEeCKUX
a7eMEHTaX. 3amuch JOTUYECKOTO BBIPAKEHUS
O JJOTUYECKOU CXEME

MI/IKpOCXCMH N TCXHOJIOI'UsS UX
IMPpOU3BOJACTBA

64

[Ipencrasnenue menbIx Yucea B NaMsITH
KoMIbloTepa. OrpaHUYEHHOCTh AMana3oHa
YHUCeJ NMPU OTPAaHUYEHUHN KOJIUYECTBa
pa3psanoB. [lepenonnenue pa3psaaHoil ceTku

65

be33HakoBbIe 1 3HAKOBBIC JaHHBIE.
3HaAKOBBIN OUT. JIBOMYHBIN TOTIOTHUTEITBHBIN




KOOI OTpULATCIIbHBIX YHUCECJI

66

67

[ToOGuTOBBIC TOTHYECKUE OTIEPALTHH.
Jlornueckuii, apudmernueckuii u
LUKIAYECKUN CABUTH

[IudpoBanue ¢ MOMOIIBIO TOOUTOBOM
onepanuu «uckiovaromiee U

68

HPGHCTaBJIeHI/Ie " XPAaHCHUC B IaMATHU
KOMIIBIOTEPA BEIIECCTBCHHBIX YUCCIT

69

70

71

BrinosiHeHue onepanuii ¢ BEIIECTBEHHBIMU
YHCIIaMH, HAKOIUICHUE OMIHOOK TIpH
BBIYUCIIEHUIX

[IpakTuueckas padbora Nell «3yuenue
MOPa3psIHOTO MAITMHHOTO MPEICTaBICHUS
LIETIBIX U BEIIECTBEHHBIX YHCEI»

Ananuz AJIrOpuTMOB

72

73

Dransl pelieHus 3aa4 Ha KOMIIbIOTEpE.
WNHcTpyMeHTallbHBIE CpeICTBA: TPAHCIATOP,
OTJIaJYUK, TPOOUITUPOBIIUK

Cpena nporpammupoBanus. Komnuisiuus u
MHTEepIpeTanus nporpamm. Buptyanbabie
MamuHbl. IHTETpHpOBaHHas cpena
paszpabotku. [Ipaktuueckast pabora Nol2
"3HaKOMCTBO CO cpenioit
IIpOrpaMMHUpOBaHus"

74

75

Meroas! oTiiagku nporpamm. [Ipakrnaeckas
pabora Nel3 "Otnaaka nporpamm”

Tunsl nEpeMEHHBIX B S3bIKE
IIPOrpPaMMUPOBAHHUS




[IpakTuyeckas padora Nel4 "O6paboTka

76 "
LEJIbIX YUCel
77 [TpakTudeckas padora Nel5 "Ob6paboTka
BEIIECTBEHHBIX ynce"
78 [IpakTrueckas padota Nel6 "CiyqaitHbie u
NceBaocIyyaiHble yucia"
79 [IpakTuyeckas padora Nel7 "BerBnenus"”
80 [IpakTuueckas pabora Nel8 "BeTBienus.
Cnoxwusle ycinoBus"
81 [IpakTuueckas padora Nel9 "Llukisl ¢
ycioBuem"
[ukibl O NEPEMEHHOM.
B3aumo3zameHs1eMOoCTh pa3InyHbIX BUI0B
82
uukiioB. [Ipaktuueckas padota No20 "[{uxist
0 NepeMeHHO"
O6paboTka HaTypaJbHBIX YHUCET C
MCIOJIb30BaHUEM IUKIOB. [TpakTHueckas
83
pabota Ne21 "O6paboTKa HaTypaTbHBIX
gucen"
HaxoxaeHue Bcex MpoCThIX YUCEN B
84 3aanHoM auanasone [Ipaktudueckas padota
No22 «Pemenue 3aau MeTo10M iepedopay
85 [TpakTruyeckas padora Ne23 "MHBapuaHT
mukiaa"
86 JIOKyMEHTHUPOBaHHE MTPOTPaMM
OO6paboTka JaHHBIX, XpaHAIIMXCS B (paitnax.
87 [IpakTuueckas pabora Ne24 "Pabota ¢

¢aitnamu”




[IpakTuyeckas padora Ne25 "Pazouenue

88 |
3aJjauu Ha NoJ3aJauu
Vcnonp30BaHue CTaHAAPTHOM OMOIMOTEKH
s3bIKa nporpaMmmupoBanus. [Ipaktuueckas

89
pabota Ne26 "[loakmrouerne OMOIMOTEK
IIOANIPOrpaMM CTOPOHHMX ITpou3BoauTENEH"
[Toanporpammel (Tiporierypsl U GYHKIIHH).

90
[TpakTudeckas padbota No27 "IIponenypsr"”

o1 [Toanporpammsl (pouieypsl U GYHKIIUN).
[IpakTuueckast pabora No28 "dynkiun"

92 [IpakTuueckas padora Ne29 "PazpaboTka
noanporpamMm”
Pexypcusi. PekypcuBHbIe 00BEKTHI

93 (ppakranel). PekypcruBHbIE pOLIENYpPHI U
¢bynknuu. Vcrnonp30BaHue CTEKa IS
OpraHM3allK PEKYPCUBHBIX BHI30BOB

94 ITpakTuyeckas padora Ne30 "PexkypcuBHbie
MOANIpOrpamMmsbI "

95 MoaynpHBII NPUHIMI IOCTPOCHUS
porpamMm

96 YucaeHHbIE METOIBI

97 ITpakTryeckas padora Ne31 «HucnenHoe
peleHre ypaBHEeHHI»

98 Hcnonb30BaHne AUCKPETU3ALNH B
BBIUHCIIUTENBHBIX 3aa4ax
[TpakTuyeckas pabora Ne32

99 «[TpubmmxEHHOE BRIYNCIICHNE UTHH KPUBBIX

U TIomajen Guryp»




100

[IpakTtuyeckas padora Ne33 «Ilouck
MakcuMyMma (MHHUMYMa) (QyHKITUN

101

OO0paboTka CHMBOJIBHBIX JTAHHBIX.
AAropuTMBI 00pAabOTKH CUMBOJIBHBIX CTPOK:
MOJCYET KOJNYECTBA NOSBJICHUI CUMBOJIA B
crpoke. [Ipaktuueckas padora Ne34
"[lomcueT KOIMYECTBA MMOSIBICHUNA CUMBOJIOB
B cTpoke"

102

Anroput™Mbl 00pab0OTKH CUMBOJIBHBIX CTPOK:
pa3dueHue CTPOKU Ha CJI0BA 110 MPOOEITbHBIM
cumBoiiaM. [Ipaktuueckas pabora Ne35
"Pa3buenune cTpoKH Ha CII0Ba 110
poOeTbHBIM CUMBOJIaM"

103

AnropuT™MbI 00pab0OTKH CUMBOJIBHBIX CTPOK:
MIOMCK MOJCTPOKU BHYTPH JIaHHOU CTPOKH.
[IpaxTuueckas pabora Ne36 "Ilouck
MOJICTPOKH BHYTPHU JAHHOM CTpOKHU"

104

Anroput™mbl 00pabOTKH CUMBOJIBHBIX CTPOK:
3aMeHa HalJACHHOM MOJCTPOKH HA IPYTYIO
cTpoky. [Ipaktuueckas pabora Ne37 "3amena
HalJeHHON MOJCTPOKHU Ha IPYTYIO CTPOKY"

105

106

107

[TpakTuueckas padota Ne38 "OGpaboTka
CTPOK C MCIOJIb30BaHUEM (PYHKIIMIA
CTaHJAPTHOW OMOJIMOTEKH SI3BIKA
porpaMMupoBaHus’”

FeHepaum{ CJIOB B 3aJaHHOM aJ'I(I)aBI/ITC

MaccuBsbl 1 IOCTIEI0BATEIHHOCTH YHCEL.
[IpakTuyeckas padora Ne39 "3anonnenue
Maccusa'




108

O06001EHHbIE XapaKTEPUCTHKH MacCHBa

109

110

111

112

JIMHEeHBIN ITONCK 3aJaHHOI0 3HAYCHHUS B
Mmaccuse. [Ipaktuueckas padora Ne4(
"JInHEeHHBIN MOMCK 3aJaHHOTO 3HAYCHHS B
maccuBe"

[TpakTrueckas padota Ne41 "ITouck
MUHUMAJIBHOTO (MaKCUMAJILHOT0) 3JIEMEHTA
B YHCJIOBOM MaccuBe"

CopTupoBKa 0JIHOMEPHOTO MacCHBa.
[IpocTeie METOIbI COPTUPOBKH.
[Ipaktuueckas padora Ne42 "[Ipoctbie
METO/Ibl COPTUPOBKH Maccupa'

CoptupoBka ciusHueM. beictpas
coprupoBka MaccuBa (amroputm QuickSort).
[IpakTuueckas paborta Ne43 "beicTpas
COpTHUPOBKA MaccuBa'

113

JIBOUYHBIN MOUCK B OTCOPTUPOBAHHOM
MmaccuBe. [Ipaktuueckas pabora Ned4
" JIBOMYHBINA MOUCK"

114

115

116

JIByMepHbIE MAaCCUBBI (MaTPHUIIbI)
Anroput™bl 00pabOTKH MaTpULL.
ITpakTryeckas padora Ne45 "O6paboTka
OJIOKOB MAaTPHUIIHI"

Pemienue 3a1au aHaM3a JaHHBIX.
[IpakTruyeckas pabora Ne46 "Perienue
3agaq”

117

Kontponbnas padota Ne5 "AnropuT™bl 1
porpamMMupoBanue”




CpenctBa TEKCTOBOTO MPOLIECCOPA.
[TpakTrueckas padota No47

118 " .
Hcnonb30BaHne BO3MOKHOCTEH TEKCTOBBIX

npoueccopon”

119 [IpakTuyeckas pabora Ne48 "KomnbroTepHas
BEpCTKA TeKcTa"
[IpakTrueckas padota Ne49 "Bépcrka

120 JIOKYMEHTOB C MaTeMaTHYECKUMHU
bopmymamn"
WNHcTpyMEHTBI pelieH3upOBaHUS.

121 [IpakTuueckas pa6ora Ne50
"Penien3upoBanue JOKyMEHTOB"

122 [TpakTuueckas padora Ne51
"MHOrocTpaHu4YHbIE JOKYMEHTHI"
Oo6naunsie cepBuchl. KomiektuBHas padboTa

123 ¢ nokymeHntami. [Ipaktudeckas padora Ne52
"KomnnekrusHas paboTa ¢ JTokymMeHTaMu'"

124 Anann3 ga"nueiX. boibime naHHble

125 Marmnnoe oOyueHue

126 AHanm3 JaHHBIX C TOMOIIBIO JIEKTPOHHBIX
TabInI

127 [TpakTryeckas pabora Ne53 "Ananu3
JAHHBIX C MOMOIIBIO NEKTPOHHBIX TAOIMI"
[Toctpoenue rpadukoB PyHKINH.
[IpakTnueckas pabora Ne54 "Harnsnnoe

128 IIPE/ICTAaBICHUE PE3YIbTATOB

CTaTHUCTUYECKOH O6pa6OTKI/I JaHHBIX B BUJC
AuarpamMm CpE€aACTBAMU pEAAKTOPa




ANEKTPOHHBIX TaOIHIT"

Jluauu tpenna. [Ipaktuueckas padota Ne55

129 1 1
"I[TonbOop nMHMM TpEeH]Ia, IPOTHO3UpOBaHuE"
[TonGop napamerpa. [IpakTuueckas padbora

130 No56 "UuncneHHoe pelieHne ypaBHEHUH C 1 1
MOMOIIIbIO TT0100pa mapamerpa'
OnTuMu3aIus Kak MOMCK HAMITYUIIeTo
pElIeHUs B 3aJJaHHBIX YCIOBHSIX.

131 [IpakTuueckas paborta Ne57 "Pemenue 3agau 1 1
ONTUMHU3AIMH C TTOMOIIBIO JIEKTPOHHBIX
Tabyurn"”

132 Hrorosoe nosropenue. [lonroroska 1
HUTOTOBOM KOHTPOJIbHON paboTe

133 Hrorosas koHTpoOJIbHAs paboTa 1mo Kypcy 10 1
KJjlacca

134 [ToBTopenue. IlepeBon uncen u3 ogHOM 1
CUCTEMBI CUHCIICHUS B IPYTYIO

135 [ToBTopenue. Pemenne nornueckux 3aaad 1

136 IToBTOpenue. Pemenue 3ananuii EI'D 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 57




11 KJIACC

Ne
n/n

Tema ypoka

[ToBTOopenue kypca 10 knacca. TexHuka
0e30MacHOCTH

KomngectBo nnpopmarmm

KoaunuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

AJ'IFOpI/ITMLI CXXaTHusa JaHHBIX

Anroput™m Xaddmana

[IpaxTnueckas padora Nel "Cikatue
JaHHBIX C MOMOIIBIO AITOPHTMA
Xadpdpmana"

Anroputm LZW

AJ'Il"OpI/ITMI)I CIKaTuA JAHHBIX C ITOTCPSMHU.

[IpaxTnueckas padora Ne2 "Cikatue

JTaHHBIX ¢ ToTepsimu (anroputmsl JPEG,
MP3)"

CxopocTh Tiepe1aun JaHHBIX

HOMCXOYCTOﬁqHBLIC KOIBI

10

[IpakTuueckas padorta Ne3
"[TomexoycroitunBblie KOIbI"

11

12

Cucrempl. KOMIIOHEHTBI CUCTEMBI U UX
B3aumo/eiictBue. CUCTeMHBIN 3P PeKT.
VYnpasienue Kak HHQOPMALMOHHBIN
nporiecc. OOpaTHas CBS3b

Mogenu u MOZICIINPOBAHUC




13 I'pader 1

14 Pemenue 3amau ¢ momonisto rpadoB 1

15 HepeBbsi. OCHOBBI TEOPUU UTP 1

16 OCHOBBI TEOPHUH UTP 1
[TpakTrueckas padota Ned "[louck

17 BBIUTPBIIITHOM CTPATETHH B UTPE C TIOJTHOM 1
nHpopmanuen"

18 CpencTBa UCKYCCTBEHHOTO MHTEIIEKTA 1

19 [IpakTuueckas padborta Ne5 "Cpenctsa 1
HCKYCCTBEHHOTO MHTEIIEKTa"
dopmanuzanus MOHATHS aarOpUTMA.

20 Mammna TrlopuHra Kak yHUBEpcaabHas 1
MoJieb Beiuncienuil. Tesuc Yépua—

Teropunra
[IpakTuueckas pabora Ne6 "CocraBieHue

21 IIPOCTOM MPOTPAMMBI JIJIs1 MAILIMHBI 1
Trropunra"

Mammna Iocra. [IpakTuueckas padota Ne7

22 "YHuBepcanpHble HCIIONHUTENN. MaiirHa 1
[TocTa"

23 Hopwmainbnsie anroputmel Mapkosa 1
ITpakTryeckas pabora Ne§

24 "YHuBepcanbHbIE UCIIOJIHUTENH. 11
Hopmansnsie anroputmsl Mapkosa"
AJNTOPUTMUYECKU HEpa3peIInMbIe 3a/1a4H.

25 3anaya octaHoBa. HeBO3MOKHOCTE 1
ABTOMATHUYECKOU OTJIAJIKU MPOrpaMMm

26 [Tpaktryeckas padora Ne9 "Berancnmumpie 1




byHKIIIN"

27

28

CJ1I0KHOCTB BBIYMCIIEHUN

[Touck nmpocThIX YKcel B 3a1aHHOM
JMarna3oHe ¢ MOMOIIbIO alrOPUTMa
«pemiero IparocheHa

29

[Tpaktuyeckas pabora NelO "[Tounck
IIPOCTBIX YHUCEN B 33/1aHHOM Jlhana3zoHe"

30

31

MHoropa3psiHbIe IeNbIe YUCIIa, 3aa491
JUTMHHON apu(METHKH
[IpakTuueckas pabora Nell "Peanuzanus

BBIYMCIICHHH C MHOTOPAa3PsTHBIMU
guciaamMu"

32

CnoBapu (accoluaTiBHbIE MACCUBBHI,
oToOpakeHwus ). X3MI-TaOIUIIBL.
[TocTpoenue andaBUTHO-4aCTOTHOTO
CIIOBapsi JIJIs 3aJIaHHOTO TEKCTa

33

[IpakTnueckas padora Nel2 "Iloctpoenue
as(haBUTHO-9AaCTOTHOTO CIIOBAPS JIJIst
3aJIaHHOTrO TeKcTa"

34

AHann3 TeKkcTa Ha €CTECTBEHHOM SI3BIKE.
Brimenenune mocneaoBaTeIbHOCTEH IO
mabsiony. PerynsipHbie BEIpaKeHHUS.
YacToTHBIN aHATN3

35

36

[IpakTuyeckas pabora Nel3 "Ananu3
TEKCTa Ha €CTECTBEHHOM S3bIKE"

Creku. Ananu3 IpaBHUIILHOCTU CKOOOYHOTO
BBIPpAXKCHUSA

37

Cxko0ounble BbipakeHus. [IpakTnueckas




pabota Nel4 "TIpoBepka cCKOOOUHBIX
BbIpaKEHU"

38

39

40

Brruucnenue apudmeTnaeckoro
BBIP)XEHUSI, 3aIIMCAHHOTO B IIOCT(QHUKCHOM
dbopme

[IpakTrueckas padora Nel5 "Beruucienue
apu(pMEeTUYECKOTO BBIPAKEHHUS,
3aIMCaHHOTO B TOCTQUKCHOHN Popme"

Ouepenu. Micnionb3oBaHue odepeau s
BPEMEHHOI'0 XPaHCHUS JaHHBIX

41

[IpakTnueckas padora Nel6
"Ucnonws3oBanue ouepenu"”

42

HepeBbs. Peanuzanus nepesa ¢ moMoIIbIO
CCBUIOYHBIX CTPYKTYp. /[BOnYHBIE
(bunapueie) nepesbs. [locTpoenue nepena
JUIS 3aJIaHHOTO apu(METHIECKOTO
BBIPpAXKCHUSA

43

44

45

ITpakTryeckas pabora Nel7
"Ucnonp30BaHue 1€PEBbEB IS
BBIUUCIICHUS apH(PMETHIESCKUX
BbIpaKeHUI"

PexypcuBHBIE alrOpuTMBI 00X0/1a JiepeBa.
Hcnonk3oBaHue cTeKa ¥ O4epean IS
o0xoma nepena

[TpakTuueckast pabora Nol8
"Hcnonb30BaHue CTEKa U OYEPEAH TSt
obxona aepena”

46

AnroputMmsl Ha rpadax. [Toctpoenue




MUHHMMAaJIBHOTO OCTOBHOTO JIEpeBa
B3BEIICHHOT'O CBSI3HOTO
HEOPUEHTUPOBAHHOTO rpada

O6xox rpada B riryouny. O6xon rpada B

47
HIUPUHY
KonnuecTBo pa3auyHbIX MyTel MEXITY

48 BEpIIMHAMU OPUEHTHPOBAHHOT'O
AIMKINYeCcKoro rpada

49 [IpakTuueckas padora Nel9 "3agaua
[Ipuma-Kpyckana"

50 Anroputm JleWKCTpBHI.
[IpakTuueckas pabota No20 "Beruucnenue

51 JUIMHBI KpaTyaiIero myTu Mexay
BepmHaMu rpada (anroputm Jleiikerpor)"

52 AnroputMm @noiiga—Y opiamia
3aiauu, pemraeMbple ¢ TOMOIIBIO

53 JUHAMHYECKOTr0 IPOrpaMMHUPOBAHUS:
BBIYHCIICHUE PEKYPCUBHBIX (DYHKIINN
ITpakTruyeckas pabora Ne21 "Brruncienue

54 PEKYpPCUBHBIX (DYHKIUHN C TOMOIIBIO
JUHAMHYECKOT0 IporpaMMupoBaHus"
3aznauu, pemaeMple ¢ TOMOLIBIO

55 JUHAMHYECKOTO TPOrpaMMHUPOBAHUS:
MOACYET KOJMYECTBA BAPUAHTOB
[Tpaktrueckas padota No22 "Iloacuér

56 KOJIMYECTBA BAPHUAHTOB C IIOMOILBIO
JUHAMHYECKOTO IporpaMMupoBaHus"

57 3aiauu, pemaeMpie ¢ TOMOIIBIO




JTUHAMHAYECKOTO MPOTPaMMHUPOBAHUS:
3a1aun onTuMuU3anuy. [IpakTudeckas
pabora Ne23 "3amaun ontumuzanun"

[TonsTue o mapagurmax

58 nporpamMmmupoBanus. O030p S3BIKOB
IPOTPaMMHUPOBAHUS

59 [TonsiTre 06 00BEKTHO-OPUEHTHPOBAHHOM
IPOrpaMMHUPOBAHUHT

50 Co3nanue o0bexToB. [IpakTnueckas padbora
No24 " JIpuxenue Ha gopore"

61 OOnBexThI U Kiacchl. CBOWCTBA U METOMBI
00BEKTOB

62 OOBEeKTHO-OPUEHTUPOBAHHBIN aHAIIN3
[IpaxTuueckas padora Ne25

63 "Hcronp30BaHNE TOTOBBIX KJIACCOB B
nporpamme”

64 Pazpabotka mporpamm Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO TOIX0/1a
[TpakTruyeckas pabora Ne26 "Pa3paboTka

65 MIPOCTOM MPOTPAMMEI C HCITOJIb30BAHHEM
KJ1accoB"

Wukancymnsuus. [Ipaktudeckas padborta

66 Ne27 "Pa3paboTka Kiacca, HCIOIb3YIOIEro
MHKAICYJIALNI0"

67 Hacnenosanwue. [Tommmopdusm

68 [TpakTuyeckas pabora Ne28 "Pa3paboTka
Hepapxuu KJiaccoB"

69 Cpenbl OBICTPOI Pa3pabOTKU MPOTPaMM.




[TpoexTrpoBanue uaTEpPeiica
HOJTE30BATEIIS

[IpoexTrpoBanue nHTEpdeiica

70
I10JIb30BATENSA

7 Hcnonb30BaHre TOTOBBIX YIPABIISEMBIX
AJIEMEHTOB JIJIsl IOCTpOeHus: uHTepgeiica

79 [IpakTuyeckas pabora Ne29 "Pa3paboTka
porpammsl ¢ rpadudeckum uatepdeiicom”
I'paduueckuit maTEpdEHC: OCHOBEI.

73 [IpaxTnueckas padora Ne30 "Pabota ¢
bopmoit"

74 N3ydenue BTOporo si3bika
MIPOrPaMMHUPOBAHUS

75 Oranbl KOMIIBIOTEPHO-MAaTEMaTUYECKOT O
MOJIETTUPOBAHUS
Jluckperusanus Npu MaTeMaTu4eCcKOM

76 MOJIETUPOBAHUU HEMPEPHIBHBIX MTPOLIECCOB.
MoaenupoBaHH€e IBUKEHUS

77 [TpakTruueckas padora Ne31
"MopenupoBaHue JIBUKEHUS"
MogenupoBaHue OMOIOTUYECKUX CUCTEM.

78 ITpakTryeckas pabora Ne32
"MozaenupoBaHre OMOJIOTHYECKUX CUCTEM.
[Monynsuus"

79 [IpakTuueckas pabora Ne33
"MopenupoBaHue 3nuaeMun”

80 [Tpaktrueckas padota Ne34 "Mopenb

"XHUIIHUK-KepTBa"




MaremMaTudecKue MOACIN B SKOHOMHKECE.

81 BrruucnutenbHbie SKCIIEPUMEHTHI C
MOJIETISIMU

82 [TpakTuyeckas pabora Ne35
"MonenupoBanue paboThl baHka"
BepositnoctHbie Monienu. [Ipaktuyeckas

83 pabora Ne36 "MmuTtanmonHoe
MOJICIIMPOBAHHE C TIOMOIIBIO METO/1A
MonTe-Kapno"

84 KommbsrotepHoe MoienrpoBaHUE CUCTEM
yIpaBICHUS

85 O0paboTka pe3yabTaTOB IKCIIEPUMEHTA

86 Tabnuunble (pesiIuoHHbIC) Oa3bl TaHHBIX

87 [IpaxTuueckas padora Ne37 "Co3nanue
0a3bl JaHHBIX"
[Touck, copTupoBka U GUIbTpaLMs

88 JaHHBIX. 3alpOChl HAa BBIOOPKY JTaHHBIX.
3anpockl ¢ mapaMmerpamu. Beraucisemsie
TIOJIS B 3aIpOCcax

89 [IpakTnueckas pabora Ne38 "Pabota ¢
roToBoi 0a30ii JaHHBIX"
MHuoroTabauuHble 0a3bl TaHHBIX. THUITBI

90 cBsi3el Mexay Tabnunamu. BuemHui
kito4. LlenmoctHOCTh 6a3bl TaHHBIX

01 [IpakTuueckas pabora Ne39 "PazpaboTka
MHOTrOoTa0IMYHOI 0a3b! JTaHHBIX"

92 3anpockl K MHOTOTA0IMYHBIM 0a3aM

JTAaHHBIX




[TpakTudeckast pabota Ne4( "3ampocsr k

93 . "
MHOTOTa0JIM4HOI 0a3e JaHHBIX

94 S3bIK ynpaBneHus qauasiMu SQL

95 [TpakTrueckas padora Ne41 "YmpasieHue
JAHHBIMM C TIOMOIIBIO s13bika SQL"

9 Hepensimonnsie 6a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

97 [Ipaktuueckas padora Ne42 "IIpocTsie
9KCIIEPTHBIE CUCTEMBI"

98 WHTepHeT-npuIoxKeHus
[TonsiTE O CEpBEPHON U KIIMEHTCKOU

99 qacTax caiita. TeXHOIOTHS «KIUCHT —
cepBep», €€ JOCTOMHCTBA U HENOCTATKU

100 OcHoBgsl s13p1ka HTML

101 [IpaxTuueckas padora Ne43 "Co3nanue
TEKCTOBOM BeO-CTpaHUIIbI"

102 OcHosbl s13p1ka HTML. ITpakTrueckas

" "

pabota Ned44 "Cnucku Ha BeO-CTpaHUIIE

103 OcHogsl si3p1ka HTML. ITpakTnyeckas
pabota Ne45 "T'unepccbuiku”
[IpakTuueckas padora Ne46 "Co3znanue

104 BeO-CTpaHUIIbI, BKIIOYAIOIIEH
MYJIbTUMEINIHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHBIE, BU/IE0)"

105 OcHoBBbI KackaaHbIX Tabswm cTuiei (CSS)
[Tpaktuyeckas padora Ne47 "Ocdpopmienue

106 CTpPaHUIIBI C TOMOIIIBIO KACKATHBIX TAOJIHII

cTreit"




107

Cuenapun Ha si3bp1ke JavaScript

108

109

[TpakTrueckas padota Ne48 "Crienapuu Ha
s3bIke JavaScript”

®opmbl Ha BeO-CTpaHULIE

110

111

112

[TpakTudeckas padora Ne49 "ObpaboTka
TaHHBIX popm"

Pa3mernenue Be6-caiiToB. Yciyra
XOCTUHTA. 3arpy3ka (aiiioB Ha calT

Kanpuposanue. cnpasnenue
nepcnekTuBsl. ['ucrorpamma. Koppexkuus
YPOBHEH, KOPPEKLUs 1IBETA.
OO6eciBeunBaHue LBETHBIX U300paKeHUI

113

[IpaxTuueckas padbora Ne50 "BBox u
KaJpupoBaHue u3o0paxxeHuit"

114

115

116

117

BBoa n3o0paxkeHuit ¢ HCOIB30BaHUEM
Pa3IMYHbIX HU(POBBIX YCTPOICTB.
[IpakTuueckas padbora Ne51 "ObpaboTka
uuppoBbIX Gororpaduit”

Perymis. PaboTa ¢ o6nactsimu. OUILTPHI.
[TpakTrueckas padota Ne52 "Perymis
uuppoBbIX Gororpaduit”

MHorocnoitasie n300paxenus. TekcToBbIe
ciou. Macka cios. Kanansl. Coxpanenue
BbIJIEJIEHHOW 001acTH

[IpakTuueckas pabora Ne53
"MHorocioifHbie n3006paxxeHus"

118

[ToaroroBka uirocTpaIuii Ay BeO-calToB.
[IpakTuueckas pabora Ne54




"AHMMHpOBaHHBIEC N300paKEHU"

Bekropnas rpaduka. Bekropuzamms

119 .
pPacTpOBBIX U300pakeHUN

120 [TpakTrueckas padota Ne55 "Bekropnast
rpaduka"

121 Kpussie. [Ipaktrueckas padora Ne56
"Kpussie B GIMP"

122 [IpakTuueckas paborta No57 "Ueprexu B
nporpamme KOMITAC"

123 HP.I/IHI_II/IHBI HOCTpoeHvH;I U peAaKTUPOBAHUSA
TpEXMEPHBIX MOJieNen

124 [IpaxTuueckas padora Ne58 "Co3znanue
MIPOCTBIX TPEXMEPHBIX Mojienen"”

125 [IpakTuueckas padbora Ne59 "3D-
MozenupoBanue B nporpamme KOMITAC"

126 Cerounsie Mogenu. Marepuansl

127 [Tpaktrueckas padota Ne60 "CeTounbie
moxmenn"

128 ITpakTruyeckas padora Ne61 "Martepuainsl u
TEKCTYphI"

129 MonenrpoBaHue HCTOYHUKOB OCBEIICHHUS.
Kamepsl

130 [MpakTryeckas pabora Ne62 "Pennepunr”

131 AnnutuBHbIe TeXHONIOTUHU (3D-nipUHTEPHI)

132 [TonsaTne o BI:IpTyam)Hoﬁ pEanbHOCTH U
JIOTIOJTHEHHOM peanbHOCTH

133 IToBTOpenue. MonenupoBanue




[ToBTOpEHUE. ANTOPUTMBI U

134 1
pOrpaMMHUPOBaHUE
135 [ToBropenue. Unpopmannonusie 1
TEXHOJIOTUU
136 HroroBoe moBTopenue kypca 11 kmace 1
OBLIEE KOJIMYECTBO YACOB I10 146 62

[NPOT'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
C orpaHrM4eHHOM oTBeTCTBEHHOCTHI0 « BMHOM. JlabopaTopust 3HaHUI»;
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

* ndopmaruka (B 2 yactsx), 11 knace/ [onsxos K.1O., Epemun E.A.,
O6mecTBO ¢ orpaHudeHHON 0TBeTcTBeHHOCTHI0O « BMHOM. JlaGoparopus

3HaHHﬁ>); AKIII/IOHepHOG O6IH€CTBO ((HBI[&TGHBCTBO «HpOCBeIHeHI/IG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






