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INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no unpopmatuke (yriyOaéHHBIA YPOBEHb) HA YPOBHE CPEIHETO
obmero oOpa3zoBaHusl pa3zpaboTaHa Ha OCHOBE TpeOOBaHUI K pe3yibTraraM
OCBOEHHUS OCHOBHOW  0OOpa3oBaTeNbHOM IPOrpaMMbl  CpPEAHEr0  OOLIETO
oOpazoBanus, npeacraBieHHbix B ®I'OC COO, a Takxke denepaibHOi padoyeit
IPOrpaMMbl BOCITUTAHHS.

[Tporpamma o uabopMaTuke 1aET IpeCTaBICHUE O LENsIX, 001l cCTpaTeruu
oOyueHus1, BOCIIUTAHUS U PAa3BUTHI 00yUaIOIIUXCS CPEACTBAMH Y4EOHOT0 IpeiMeTa
«Uupopmarukay Ha yriyOnEHHOM YpOBHE, YCTAHABIMBAET O0OS3aTEIBHOE
IIPEAMETHOE COJEPKAHKE, IIPETYyCMAaTPUBAET €r0 CTPYKTYPUPOBAHUE IO pasiesam
U TeMaM Kypca, ONpeleNsieT paciupeiesieHue ero mno kiaccam (rogamM H3y4deHus),
JTA€T TMPUMEPHOE paclpesesieHne y4eOHbIX 4YacoB MO TEMAaTUYECKHM pasjeliaM
Kypca M PEKOMEHIyeMylo (IPUMEPHYIO) IOCIEI0BAaTEIIbHOCTh UX H3YYEHHUS C
y4€TOM MEXKIIPEIMETHBIX W BHYTPUIPEIMETHBIX CBS3€H, JIOTMKH Y4e€OHOIO
npoluecca, BO3pacTHBIX 0COOEHHOCTEN 00y4daroIuXcCsl.

[Iporpamma o uHpopMaTHKe ONpeneseT KOJTUUECTBEHHbIE U KAYECTBEHHBIE
XapaKTEPUCTUKU y4eOHOro Marepuaia Jijisl KaXxJaoro roja u3y4eHusi, B TOM YHCIIe
JUISL COAEPKATEIbHOTO HAIOJHEHHUs] Pa3HOro BHJAa KOHTPOJS (MPOMEKYTOYHOU
aTTeCTallH oOyuaromuxcs, BCEPOCCUMCKUX IIPOBEPOYHBIX pabor,
roCyapCTBEHHOW UTOrOBOM arrectanun). [Iporpamma no nHpopMaTUke SIBISIETCS
OCHOBOM JIIl COCTaBJIEHHS AaBTOPCKUX YUYE€OHBIX MPOrpaMM U YYEOHHKOB,
MOYPOUYHOTO TJIAaHUPOBAHUS KYypCa YUUTETIEM.

Nudopmatuka B cpeHem o01ieM 0o0pa30BaHUU OTPAXKAET:

CYUIHOCTh HMH(OPMATHKM KaK HAyyHOM JAMCLUMIUIMHBI, H3y4Yarollen
3aKOHOMEPHOCTH MPOTEKAaHUsI U BO3MOYKHOCTH aBTOMAaTHU3alMi WH()OPMALIMOHHBIX
MPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHBIE  00JIaCTU  NPUMEHEHHs]  WH(MOPMATHKU, TPEXKAE  BCETro
MH(GOPMaIMOHHbBIE TEXHOJIOTUH, YIIPABIIEHUE U COLUAIbHYIO Chepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep HMHPOPMATHUKH U HUHOOPMALMOHHON
NEeSATETbHOCTH.

Kypc uHbopmatuku ajis ypoBHsSI CpeIHEro 00Iero o0pa3oBaHUs SIBIISAETCS
3aBEpUIAIOIIMM 3TallOM HEMpPEpPHIBHONW IMOATOTOBKM OOydaromuxcs B 00JacTu
uHGOPMATUKU U HH(DOPMALIMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJOTHH, Omupaercs
Ha coJiepKaHue Kypca MH(POPMATUKH YPOBHS OCHOBHOTO OOIIEro 0Opa3oBaHUS U
OMBIT  TIOCTOSIHHOTO  TMPUMEHEHHs  WHPOPMAIMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJIOTUM, AA€T TEOPETHYECKOE OCMBICIEHUE, MHTEpPIpETaluio U 0000IIeHne
3TOTO OIBITA.

Pesynbrartel  yriiyOn€HHOro  ypoOBHS ~M3y4YeHHS y4eOHOro IMpeaMeTa
«MHpopmaTtukay OpUEHTHpPOBaHBI HA IIOJYYEHHUE KOMIIETEHTHOCTEH ISl



nocjaeAyomel npopecCuoOHaNbHON I€ATENbHOCTH Kak B paMKax JaHHON
IpeIMETHONW 00J1aCTH, TaK U B CMEXKHBIX ¢ HeMl o0sacTsax. OHU BKIIIOYAIOT B CEOs:

OBJIAJICHUE KJIIOYEBBIMU IIOHATUSAMHM M 3aKOHOMEPHOCTSMH, HAa KOTOPBIX
CTPOUTCS JaHHAs TpeaMeTHas 00JacTh, paclo3HABaHHWE COOTBETCTBYIOIIUX HM
NPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCThH AEMOHCTPUPOBATH PA3IMYHbIC MTOIXOIbI
K M3YYEHHUIO SIBICHUMN, XapaKTEPHBIX JJI N3y4aeMOM IpeIMETHON 001acTH;

YMEHUE peularb THUIOBBIE NPAKTUYECKHE W TEOPETUYECKHE 3aJauH,
XapakTepHbIE JJI UCIOJb30BAHUS METOJOB W HMHCTPYMEHTapusi JIaHHOU
IpeIMETHON 00J1acTH;

HAJIMYUE TPEACTABICHUN O JaHHOM MpeAMETHON 00JIacTH KakK IEIOCTHOU
TEOpUU (COBOKYIMHOCTU TEOpPHUM), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HaHUMU.

B pamkax yrinyOn€HHOro ypoBHsS M3ydeHHs MH(DOpMATUKH 00eCIeunBaeTCs
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOYYAIOIIMXCS K MPOJIOJDKEHHUIO 00pa30BaHUS B
OpraHm3alusx  NpodecCHOHANBHOrO  00pa3oBaHHsA IO  CIELUATBHOCTSM,
HEIOCPEICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKUM Kak
nporpaMMHasi MH)XEHepus, MHQOpMaIMOHHasi 0e30MacHOCTb, MH(OPMalMOHHbIE
CUCTEMBl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJbIIME JaHHBIE H
MalIMHHOE O0O0y4Y€HUE, MPOMBIIUICHHBIM WHTEPHET BEIIEW, HCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTMM OECHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAaHTOBbBIE
TE€XHOJIOTHUH, CHUCTEMBI PACIPENEIEHHOIO PEECTPa, TEXHOJOTHH BUPTYaJIbHOW WU
JIOTIOJTHEHHOM PeaIbHOCTEM.

OcHoBHast 1enb u3ydeHusi yuyeOHoro mnpeamera «WMHpopmaTuka» Ha
yIIyOJIEHHOM  ypOBHE CpedHero oOmiero oOpa3oBaHusi —  OOecIeueHue
JaNbHENUIIEr0 pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIIMI 00ydJaromierocsi, €ro
TOTOBHOCTH K JKH3HU B YCIIOBUSIX Pa3BUBAOILErocs MHPOPMAIIMOHHOTO 00IIeCTBa
Y BO3pACTAIONIEH KOHKYPEHIMM Ha pbhIHKE Tpyaa. B cBsI3M C 3TUM H3yyeHUE
uHpopmatuku B 10—11 knaccax OMKHO 00€CIEUUTh:

Cc(OPMUPOBAHHOCTH MHUPOBO33PEHUSI, OCHOBAHHOIO Ha TOHUMAHUU POJU
uHOPMATUKH, HMHPOPMAIIMOHHBIX ¥ KOMMYHHUKALIMOHHBIX TEXHOJOTHUH B
COBPEMCHHOM OOIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMHUYECKOTO MBILIICHUS;

c(OpPMHPOBAHHOCTh YMEHHMHM pa3iauyarh (akThl U OLEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJBI, BHUJIETh HMX CBSI3b C KPUTEPUSIMHU OILICHUBAaHUSA M CBS3b
KPUTEPHUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA IOCTOBEPHOCTH U
000011aTh HH(POPMAITHIO;

c(OPMHPOBAHHOCTh  MPEJCTABICHUNA O  BIUSHUM  MHGOPMAIIMOHHBIX
TEXHOJIOTM Ha HU3Hb 4YeJIOBeKa B OOIIECTBE, IMOHUMAHUE COIMAIBHOIO,
YKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOIO, HOPUIAMYECKOr0, MPUPOIHOTO,



HPrOHOMHYECKOT0,  MEIUUMHCKOTO U (PU3MOJIOrMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

MPUHATUE TPABOBBIX U ATUYECKUX ACTIEKTOB MHPOPMALIMOHHBIX TEXHOJIOTHH,
OCO3HAaHHWE OTBETCTBEHHOCTH JIFOJIEH, BOBICUYEHHBIX B CO3IAHUE U HCIIOJIb30BAaHUE
UH(GOPMAIIMOHHBIX CUCTEM, PACIIPOCTPaHEHNE HHPOPMAIIH;

CO37[aHME YCIIOBUM MJisi pa3BUTHUSL HABBIKOB y4e€OHOM, MPOEKTHOM, HAy4YHO-
UCCJIEIOBATENIbCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHBAIIMKM OOYYalOIIUXCS K
CaMOPa3BUTHIO.

B conmepxxanuu yuebHoro mpenmera «MHdopmaTtukay BBIAETSIOTCS YETHIPE
TEMATHYECKHUX pa3lena.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» IIOCBAILIEH BONPOCAM YCTPOMCTBA
KOMIBIOTEPOB M JPYTUX 3JIEMEHTOB LHU(PPOBOTO  OKPYKEHMsS, BKIOYas
KOMITBIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetTd VHTEpHET M UCIOJB30BAHUIO HWHTEPHET-CEPBHUCOB, HH(MOPMAILIMOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue OCHOBHI HH(pOPMATHKH» BKIIOYAET B ce0s
NOHATUUHBIN anmapaT WH()OPMATUKH, BOIPOCHl KOJIUPOBaHUS HH(OOpMAIUH,
u3MepeHus WHOOPMAIIMOHHOTO 00BbEMA JIaHHBIX, OCHOBBI aJIreOphl JIOTUKU U
KOMITBIOTEPHOT'O MOJEIIUPOBAHUS.

Paznen «AaropurmMbl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa Pa3BUTHE
AJITOPUTMHUYECKOTO MBIIUICHUS, pa3pabOTKy alrOpUTMOB M OLEHKY MX CIOKHOCTH,
(GbopMHpOBaHKE HABBIKOB pealM3allMy MPOrpaMM Ha S3bIKaxX MPOrpaMMUPOBAHMS
BBICOKOT'O YPOBHH.

Paznen «HpopMaumoHHbIE  TEXHOJOTMM»  TOCBAIIEH  BOIMPOCAM
npUMeHEHUsT MHGOPMAIIMOHHBIX TEXHOJOTHUM, pPEaTu30BAHHBIX B MPHUKIAIHBIX
MPOTrPaMMHBIX MIPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHUCJIE B 3aJa4ax aHalIu3a
JAHHBIX, HMCMOJb30BAHUIO 0a3 NaHHBIX W 3JEKTPOHHBIX TAaOMUI[ Jis pEeLIeHUs
NPUKJIAJAHBIX 33]1a4.

B npuenénnom nanee copepxkanuu yueOHoro npeamera «MHdopmaruka»
KYPCHBOM BBIJICJICHBI JOTIOJTHUTEIbHBIEC TEMbI, KOTOPBIE HE BXOJIST B 00s13aTEIIbHYIO
nporpaMMy OOy4YeHHs, HO MOTYT OBITh MPEAJIOKEHBI JIsl U3yYEHUS! OTIEIbHBIM
MOTHUBUPOBAHHBIM U CIIOCOOHBIM 00YYarOLTUMCH.

YrinyOnéHHblid  ypOBeHb U3Y4YeHUSI HH(DOPMATUKH PEKOMEHAYETCS s
TEXHOJIOTMYECKOr0  MpOQuMiIs, OpPUEHTHPOBAHHOIO HA  HHXEHEPHYIO U
WHOOPMAITMOHHYIO C(epbl ACATENHHOCTUA. YTIYOJEHHBIH YpPOBEHb W3YUYCHUS
uH(popMaTUKA 00ECIEYMBAET: MOATOTOBKY OOYyYarolUMXCsi, OPUEHTUPOBAHHBIX Ha
CHeUaIbHOCTH B 00JAaCTH HH(OPMAIMOHHBIX TEXHOJOTUA U HHKEHEpPHBIE
CIEUUAIBHOCTH, YYaCTHE B MPOECKTHOM M HCCIEIOBATEIBCKON NESITENbHOCTH,
CBSI3aHHOM C COBPEMEHHBIMH HAMpPAaBICHUSMU OTpacid HWHGOPMALMOHHO-



KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, MOATOTOBKY K YYaCTHIO B OJIUMIHNAIAX U Cllaye
EnuHoro rocyiapcTBEHHOTO K3aMeHa o HH(pOpMaTHKeE.

[TocnenoBareabHOCTh M3YYEHHUSI TEM B Mpejenax OJHOTO rojaa OOydeHHs
MOXET OBITh HM3MEHEHa IO YCMOTPECHHIO YYHTENS NpPH TOJATOTOBKE paboueit
MIPOTPAMMBI U TIOYPOYHOTO TIJIAHUPOBAHWSL.

OO11ee YKCciIo YacoB, PEKOMEHOBAHHBIX ISl u3ydeHus: nuaopmatuku — 204
gaca: B 10 kimacce — 102 gacos (3 yaca B Hezento), B 11 kinacce — 102 gacos (3 yaca
B HEJEIIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

udpoBasi rpaMOTHOCTD

TpebGoBaHus TEXHUKN 0€30MACHOCTH M TUTHEHBI TP Pab0Te C KOMITHIOTEPAMHU
U JPYTUMH KOMIIOHEHTaMH [IU(POBOTO OKPYKEHUS.

[TpuHIMTIBI pabOTHI KOMIBIOTEPOB U KOMIIBIOTEPHBIX CHCTEM. APXUTEKTypa
¢bon HeliMana. ABTOMAaTHYECKOE BBINOJIHEHUE MPOrPAMMBI  MPOIECCOPOM.
OnepaTuBHasi, MOCTOSHHAas W JOJATOBpeMeHHas mnamsATb. OOMEH JaHHBIMH C
nmoMouIbpk0 muH. KOHTpOsuiepsl BHEMIHUX YCTPOUCTB. [Ipsmoii 1ocTyn K MamsTH.

OCHOBHBIE  TEHJICHIMA  Pa3BUTHS  KOMIBIOTEPHBIX  TEXHOJIOTHU.
[TapannenbHbie BIUUCIEHUS. MHOTONpOIecCOpHble CUCTEMBI. CyIIEpKOMIBIOTEPBI.
Pacnipenenénnpie BbIUUCIUTEIBHBIE CHUCTEMBI M 00paOOTKa OONBIIMX JaHHBIX.
MoOunbHbIe IUPPOBBIE YCTPOHUCTBA U MX POJb B KOMMYHHUKAIMSIX. BcTpoeHHbIE
KOMIBIOTEPbl. MUKPOKOHTpOJUIEphl. POOOTH3UPOBAHHBIE MPOU3BO/ICTRA.

[IporpammHoOe oOecreueHre KOMIBIOTEPOB U KOMITbIOTEPHBIX cUCcTeM. Bus
IporpaMMHOro oOecnedeHus: U uxX HazHaueHue. OCOOEHHOCTH MPOrpaMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpoWcTB. [lapanienbHoe mporpaMMUpOBaHUE.
CucteMHoe mnporpammHoe oOecrieueHue. OrnepalnMoOHHbIE CUCTEMBI. Y THIIUTHI.
HpaiiBeppl  ycTpoiicTB. MHCTasiuuss W JAEUMHCTAUIALUSA  OPOTPAMMHOIO
oOecreyeHusl.

daitnoBbie cucTembl. [IpUHIMIBI pa3MelnieHuss U UMEHOBaHUS (aljoB B
nosroBpemeHHoi namsty. [llabmons! 11t onvcanus rpyi (aitnos.

[IporpammHoe oOecneuenue. JIuieH3upoBaHue MPOrPaMMHOI0 0OECIICUEHUSI
1 1 poBbIX pecypcos. [IponpuerapHoe u cBOOOIHOE TPOrPaMMHOE 0OeCTIEUEHHUE.
KomMmmepueckoe 1 HeKkOMMepUYeCKOoe UCTI0JIb30BaHUE MPOTPAMMHOI0 00€CTIeueHUs U
upoBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABJIMBAEMash 3aKOHOAATEIHCTBOM
Poccuiickon ®enepanuu 3a HENPABOMEPHOE MCIIOJIb30BAHUE IMPOTPAMMHOIO
oOecrieueHus: U HU(POBBIX PECYPCOB.

[IpUHIMIIBI TOCTPOCHUS W anmnapaTHbIe KOMIIOHEHThI KOMIBIOTEPHBIX CETEH.
CereBbie npotokoibl. Cetb UHTEpHET. Anpecanust B cetu UutepHet. [IpoTokob
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Paznenenue IP-cetm Ha mojceTw ¢ moMomibl0 Macok nonacereid. CereBoe
agMuHUCTpUpoBaHue. [lolydyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hanmuuus CBA3M C y310M cetd. OmpeneneHue MapuipyTa JIBUKEHUS
ITAKETOB.

Buner  npestenbHoctn B cetu  HMaTepHer.  CepBucel  HMHTepHeTa.
['eoundopmanmoHHbie CUCTEMBI. | €0JI0KAIIMOHHBIE CEPBUCHI PEAIbBHOTO BPEMEHU



(Hampumep, JioKaluss MOOWJIBHBIX TEIEPOHOB, ONpPENEICHUE 3arpyKEHHOCTH
aBTOMAruCTpajei), ”HTEPHET-TOPTOBIIsA, OPOHUPOBAHUE OUIETOB U TOCTHHHIL.

['ocyapcTBeHHbIE 3IEKTPOHHBIE CEpBUCHI U YyCiayrd. ColuanbHbIE CETH —
OpraHu3alus KOJUICKTUBHOTO B3aUMOJEWUCTBUS W oOMeHa maHHbIMU. (CeTeBoii
ATHKET: TpaBWja TOBEACHUs B KubepmpocTpaHcTBe. [IpobieMa moamuHHOCTH
nosryueHHOU nHpopmanuu. OTKpbITEIE 00Pa30BaTEIbHBIE PECYPCHI.

TeXHOTeHHbIE W IKOHOMHYECKHE YIPO3bl, CBA3aHHBIE C HCIIOJIB30BAHUEM
UH(GOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOrui. OOmme mpoOyieMbl 3aluThl
uHbopMaluu 1 uHpopMannoHHOU 6e3omacHocT. CpeacTBa 3auThl HHPOPMAITUU
B KOMITBIOTEpPaX, KOMITBIOTEPHBIX CETAX M aBTOMATU3UPOBAHHBIX HHPOPMAITHOHHBIX
cucremax. [IpaBoBoe obecrieueHre HHPOPMALIMOHHONW O€30IaCHOCTH.

[IpenoTBpanieHUe  HECAHKIMOHMPOBAHHOTO  JOCTyna K  JINYHOU
KOH(HICHINAbHON MH(OpMaLMK, XpaHSAUIEHCsS Ha MEPCOHATIbHOM KOMIBIOTEpE,
MOOMJIBHBIX YCTpOMCTBax. BpemoHocHOEe mporpaMmMHOe 0OECreueHHe U CroCcOoObI
OOpsObI C HUM. AHTUBUPYCHBIE Hporpammbl. OpraHu3anusi JIMYHOTO apXuBa
uHpopManuu. PezepsHoe konupoBanue. [laponpHas 3anura apxusa.

MudpoBanne naHHBbIX. CUMMETpUYHBIE U HECUMMETPUYHBIE IMIUQPHI.
[udper npoctoir 3amensl. [ludpp Lesaps. [udpp Buxenepa. Anroputm
mmdpoBanusi RSA.

Teopernyeckune 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanusie U 3HaHusd. MHpopmannoHHble MpoLecchl B MPUPOJIE,
TEXHUKE U OOIIECTBE.

HenpepblBHBIE M JUCKPETHbIE BEJIWYUMHBI W CUTHAIBL. HeobxoammocThb
JUCKpEeTU3aluy MH(popManuu, NpeAHa3HAYEeHHON [UIsl XpaHEHHWs, Neperayud u
00paboTKH B IIUGPOBBIX CUCTEMAX.

JIBonuHOoe KOAupoBaHHME. PaBHOMEpHbIE M  HEPaBHOMEDHBIE  KOJBI.
JlexoaupoBaHue COOOIIEHMI, 3aITMCAHHBIX C MOMOLIBI0O HEPABHOMEPHBIX KOJOB.
Ycnosue @ano. IlocTpoeHHe OIHO3HAYHO AEKOJUPYEMBIX KOJOB C IOMOIIBIO
nepeBa. Equnauibl n3amepenus konudectsa nHGopManuu. AndaBUTHBINA TOIX0J K
OIICHKE KOJIMYeCTBa MH(POPMAIIUH.

Cucrtembl cumciienusi. Pa3BépHyTas 3amuch LENbIX M JAPOOHBIX YHCEN B
NO3ULIMOHHON cucTteMe cuuciieHus. CBOWCTBa MO3UIMOHHOM 3alUCU  Yucha:
KOJIMYECTBO UG B 3aMUCH, MPU3HAK JEIMMOCTH YMCIa Ha OCHOBAHHUE CHCTEMbI
CUMCJIEHHA. AJITOPUTM IEPEBOAA LIEJIOT0 Yucia U3 P-U4HON cHCTEMBI CUMCIIEHUS B
JECATUYHYI0. AJTOpUTM MepeBoja KOHEYHOM P-w4HON OpoOu B NECATUUHYIO.
AJNTOPUTM epeBO/Ia 1IEJI0r0 YKCIIa U3 IECITUYHON CUCTEMBI CUMCIICHUS B P-HUHYIO.
[lepeBoa KOHEUHOU AecITUYHOM IpoOu B P-nunyro. JIBomyHasi, BOCbMepuYHas u
HIECTHAALIATEPUYHAs] CUCTEMbI CUMCIICHHUS, CBSI3b MEXKAY HUMU. ApudmeTnieckue



omnepaluy B MO3MLHUOHHBIX CHCTEMAax CUMCICHHUS. TpouyHas ypaBHOBEIICHHAs
CUCTEMA CUHCIICHHS. J[BOMYHO-IECATUYHAS CUCTEMA CUUCIICHMUS.

KonupoBanne TtekctoB. KomupoBka ASCIl. OpgnobGaiiTHBIE KOIUPOBKH.
Craamapr UNICODE. Kommpoka UTF-8. Omnpenenenue wuH(POPMAIMOHHOTO
00BEMa TEKCTOBBIX COOOIIIEHUH.

KomupoBanne  u3zoOpaxkenuit. OueHka  WHGOPMAIMOHHOTO  00BEMaA
rpaduyuecKkux JaHHBIX [P 33JJaHHBIX pa3pelIeHUH U TITyOUHE KOJMPOBaHUS I[BETA.
[[BetoBhie MOnenu. BekTopHoe komupoBanue. @opmarel rpadudeckux (aitios.
Tpéxmepnas rpaduka. @pakranpHas rpaduka.

KomupoBanwne 3Byka. OneHka HHPOPMAIMOHHOTO 00hEMa 3BYKOBBIX JTAHHBIX
MIPU 33/IaHHBIX YaCTOTE AUCKPETU3ALUU U PA3PAIHOCTH KOJIUPOBAHUS.

Anrebpa noruku. [loHsiTue BbICKa3biBaHUsS. BbIckasbiBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOpBI CyI11€CTBOBAHUS U BCEOOIIHOCTH.

Jlornueckue omnepanuu. TaOmuibl UCTUHHOCTU. JlorMueckue BBIPAKECHUS.
Jlormueckue TtoxnaecTBa. Jloka3zaTenbCTBO JIOTMUYECKUX TOXKIAECTB € IOMOUIBIO
Ta0JIMI ICTUHHOCTH. Jlorndeckue onepalyy U onepaluy HaJl MHOKECTBaMHU.

3aKoHBI aNreOpbl JOTUKUA. DKBUBAJICHTHBIC MPEOOpPA30BAHUS JIOTHUYECKUX
BbIpakeHUU. Jlornueckue ypaBHEHHsI 1 CUCTEMBI YPABHEHHM.

Jlornueckue GyHKIUU. 3aBUCUMOCTh KOJIMYECTBA BO3MOKHBIX JIOTHUECKUX
GyHKIMA OT KOJIMYECTBA apryMeHTOB. [1oJHbIE CUCTEMBI IOTUUECKUX (DYHKIIHIA.

Kanonnueckne  gopmbl  jmormueckux  BbipakeHuil.  CoBepllleHHBIC
JIU3BbIOHKTUBHBIE W KOHBIOHKTUBHBIE HOPMaJibHbIE (POPMBI, QJITOPUTMBI HX
MOCTPOCHUS IO TabJIMIE UCTUHHOCTH.

Jlormueckue »sneMeHTBI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
MHoropa3psaneii cymmarop. IlocTtpoeHne cxeM Ha JIOTUYECKHUX AJIEMEHTax I0
3aIaHHOMY JIOTUYECKOMY BBIP@KECHHIO. 3aIllUCh JIOTUYECKOTO BBIPAKEHUS MO
JIOTUYECKOMN CXEME.

[IpencraBnenne HENbIX 4YUCET B MaMATH KOMIIbIOTEpa. OrpaHU4YEeHHOCTH
JAarna3oHa 4YuCell MPU OrPpaHMYEHUH KOJuuyecTBa paspsanoB. llepenonHenue
pa3psIHON CeTKH. be33HakoBbIe M 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWUT. J|BOMUYHBIN
JIOTIOJTHUTENBHBIN KO OTPULIATEIIBHBIX YUCE.

[TobutoBbie norumyeckue omnepauuu. Jlornyeckuid, apupMeTUyecKuii Hu
uukinyeckuid  capurd. [lludpoBanue ¢ mnomompio MOOUTOBOM — oOnepanuu
«uckimovaromee NI ».

[IpencraBiieHre BEIIECTBEHHBIX YKMCEN B MaMITH KOMIBIOTEpA. 3Haualas
4acTh M MOPSAIOK uKcia. Jlnana3oH 3HaYeHUM BeleCTBEHHBIX uucen. [Ipobdiemsl
XpaHEHUSI BEIIECTBEHHBIX YMCEJ, CBA3aHHBIE C OrPAaHUYCHUEM KOJIMYECTBA
pa3psaaoB. BeimosHeHuWe omnepanuid ¢ BEIIECTBEHHBIMHU YHCIAMHM, HAKOIUICHUE
OIIMOOK TIPH BBIYUCIICHUSX.



AJITOPUTMBI M IPOTPAMMHMPOBAHHE

OmnpeneneHrne BO3MOXHBIX PE3yJIbTaTOB pabOThl MPOCTEHMIINX aIrOPUTMOB
YIPABJIICHHUS HCIIOJIHUTEISIMU WM BBIYMCIHATEIBHBIX anroputmos. OrmpexneieHne
UCXOJHBIX TAHHBIX, IPU KOTOPHIX aJTOPUTM MOXKET JaTh TpeOyeMbli pe3yabTart.

Oramnbl pemieHusl 3a7ad Ha KoMIbloTepe. MHCTpyMEHTalnbHBIE CpPENICTBA:
TPaHCIATOP, OTJIaAuuK, mnpo@uiupoBIMK. KoMnumisuus u HHTEprpeTanus
porpaMm. BupTyaiibHble MalllMHBI.

WuterpupoBanHas cpeaa pa3paboTku. MeToasl OTIaAKH — MPOTPAMM.
Hcnonb3zoBanue TpaccupoBOUHbIX Tabmun. OTtiagounbii BeiBOA. [lomarosoe
BBITIOJIHEHNE MTpOorpaMMebl. Touku octaHoBa. [IpocMoTp 3HaUEHUI IEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tumbsl gaHHBIX:
LIEJIOYMCIIEHHBIE, BEIIECTBEHHBIEC, CHMBOJIBHBIE, JIornueckue. Bersnenus. CnoxHble
ycnoBusi. Lukibl ¢ ycnoBuem. Llukibl mo mnepemeHHon. B3anmo3zameHSIeMOCTb
paznuYHbBIX BUAOB LMKJIOB. HMHBapuant wnwukna. CocTaBlieHHE UHMKIA C
MCITOJIb30BAaHUEM 3apaHee ONPEAEIEHHOTO MHBAPUAHTA [IUKIIA.

JlokymenTupoBanue nporpamm. Mcnonas3oBanne koMMeHTapues. [loaroroska
ONMCAHMS MPOrPaMMbl U UHCTPYKIIMH JUJIS IOJIB30BATEIIS.

AnropuTMbl 00pabOTKM HATypaldbHBIX YMCEN, 3alIMCAHHBIX B MO3ULMOHHBIX
CUCTEMaxX CYHUCJIEHMs: pa30HeHHe 3alucu 4Yucia Ha OTAENbHblE LHUQPHI,
HaXO0XJIE€HWE CYMMbl M NpPOU3BENEHUS LUQp, HAXOXKIECHUE MaKCUMaIbHON
(MUHUMATBHOMN) TTUDPHI.

HaxoxaeHue Bcex MpOCThIX YMCEN B 3aJlaHHOM auanasone. [IpeacraBieHue
YyHucia B BUJI€ HA00pa MPOCThIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEICHHUS B
CTEIEHb.

OOpaboTKa JaHHBIX, XpaHAIuxcs B (aitnax. TekcToBbie u TBOMYHBIC (Dailiibl.
daitnoBrie mepeMenHbie ((paitnoBbie ykazatenn). Yrenue u3 daiina. 3anuce B (aii.

Paszbuenue 3agaun Ha noazagaun. [logmporpammel (poueaypsl U GyHKINN).
Pekypcus. PexkypcuBHble 00beKTHl ((pakranbl). PekypcuBHbIE Mpouenypbl u
¢ynkun. Mcnonb30Banue cTeKka A OpraHu3aliyi peKypCUBHBIX BBI30BOB.

Hcnonp3oBanue CTaHAapTHOM OMOJMOTEKH S3bIKa MPOrPaMMHUPOBAHUA.
[Tonkmtouenne  OUOMMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENIECH.
MoaynbpHBIN IPUHIUII IOCTPOEHUS IIPOTrPAMM.

Yucnennsie MeToabl. TouHOE U NPUOIMKEHHOE pelieHrs 3a1aun. YncIeHHbIC
METOJIbl PELICHUs] ypaBHEHUH: METoJA mepedopa, METO] MOJIOBUHHOIO JEJICHUS.
[Tpubnxk€HHOEe BHIYKCICHUE JIJIMH KPUBBIX. BbrumciieHue rmiomaneid Quryp c
MOMOIIbI0 YHUCJIEHHBIX METOAOB (METOJl MPSAMOYTOJIBHUKOB, METOJl Tpameuui).
[Touck ™Makcumyma (MHUHUMYMa) (YHKIMM OJHOM TMEPEMEHHOM METOI0M
MOJIOBUHHOTO JIEICHHUSI.



OOpaboTka CHMBOJBHBIX JAHHBIX. BcTpoeHHble  (QYHKUIMU  A3bIKA
POrpaMMUPOBAHUS 1Ji1 0OpaObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA TMOSIBJICHUA CHUMBOJIAa B CTpPOKE,
pa3z0OneHne CTPOKH Ha CJI0BA MO MPOOETHLHBIM CUMBOJIaM, TIOMCK TIOJICTPOKH BHYTPHU
JTAaHHOM CTPOKH, 3aMEHA HalJICHHOW MOJACTPOKHU Ha IPYTYIO CTPOKY. | 'eHepanus Bcex
CIIOB B HEKOTOpOM alipaBuTe, YAOBIECTBOPSIOMIMX 3aJaHHBIM OTPAHUUYCHUSIM.
[IpeoOpa3zoBaHue YnCiia B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBpl W TOCIEAOBATEIBHOCTH 4HCEN. BbrauciieHne 0000MEHHBIX
XapaKTePUCTHUK 3JIEMEHTOB MAaCCUBA WJIU YUCIIOBOM MOCIEI0BATEIbHOCTU (CYMMBI,
MIPOU3BEICHUS, CPEIHEro apuMETUIECKOT0, MUHUMAJILHOTO M MaKCHMAaJILHOTO
AJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIONIMX 33J[aHHOMY YCIIOBHIO).
JInHENHBIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTtupoBka 0AHOMEPHOTO MaccuBa. [IpocThie METOJBI COPTUPOBKU (METOA
My3bIpbKa, METOJ BbIOOpa, cOpTUpOBKAa BcTaBKamu). COPTUPOBKA CIHSHHUEM.
Bbeictpast coptupoBka wmaccuBa (ayroputM QuickSort). JIBowuHBIH TOHCK B
OTCOPTUPOBAHHOM MACCHUBE.

JIBymepHbIE MacCUBBI (MaTpHUIbl). AJTOPUTMBI OO0paOOTKU JBYMEPHBIX
MaCCHBOB: 3alOJHEHUE ABYMEPHOTO YHCIOBOIO MAacCHBA IO 3aJJaHHBIM ITpaBUJIaM,
MOUCK DJIEMEHTa B JBYMEPHOM MACCHBE, BHIUYUCIECHHUE MaKCUMyMa (MUHUMYyMa) U
CYMMBI DJIEMEHTOB JBYMEPHOT'O MAacCHBA, NEPECTAHOBKA CTPOK M CTOJOIIOB
JBYMEpPHOI'O MacCHBa.

NHpopmanuoHHbIE TEXHOJIOTUH

TekcToBbIil TIporieccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
opporpadbun u rpammaruku. CpeacrtBa TMOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporeccope.  Mcnons3oBanue  ctwiiel.  CTpyKTYpUpOBaHHbIE  TEKCTOBBIE
nokymeHThl. CHoOcku, oriaBieHue. KomektuBHas paboTra ¢ JIOKYMEHTaMHU.
NHCTpyMEHTBI pelieH3UPOBaHUsI B TEKCTOBBIX Tpoiieccopax. OOMauyHble CEPBUCHI.
Henoras nepenucka. Pedepar. [IpaBuna nutupoBaHusi HICTOUHUKOB U 0OPMIICHUS
oubnuorpaduuecknx ccbuiok. OdopMieHre CHUCKa TUTEPATYPhbl. 3HAKOMCTBO C
KOMIIBIOTEPHOW BEPCTKOW TEKCTa. TEeXHUYECKHMEe CpEeACTBA BBOJA TEKCTA.
Crenuann3npoBaHHbIE CPEJICTBA PEIAKTUPOBAHUSI MATEMATHUYECKUX TEKCTOB.

Ananmu3 naHHbIX. OCHOBHBIC 3a7a4M aHajdu3a JAHHBIX: MPOTHO3UPOBAHMUE,
Kiaccudukaiuys, KiacTepu3anus, aHaiu3 oOTKIoHeHuu. IlociaenoBaTenbHOCTD
perieHus 3a7a4 aHajan3a JaHHBIX: COOp MEPBUYHBIX JIAHHBIX, OUYMCTKA U OIICHKA
KauecTBa JaHHBIX, BHIOOP W/WJIM MOCTPOEHUE MOJIEeNH, MpeoOpa3oBaHue JaHHBIX,
BU3yaIM3allisl TaHHBIX, UHTEPIpETaIusl pe3yabratoB. [IporpammHubie cpeacTBa U
WHTEPHET-CEPBUCHI [ 00pabOTKU U MpEACTaBIEeHUs TaHHBIX. boJbliie JTaHHbIC.
MammnHoe o0yuenue. HTeekTyaabHbli aHaIW3 TaHHbIX.



AHanu3 JaHHBIX C MOMOIIBIO 3JEKTPOHHBIX Taliuil. Bbrumcienue cymwmsbl,
CpeAHero apupMeTHu4ecKoro, HaubobIIET0 (HAUMEHBIIIETO) 3HAUCHHS AUAIa30Ha.
Beruucnenune kodduimeHta KOppelsuuu ABYX psanoB AaHHBIX. [loctpoeHue
CTOJOYATBIX, JMHEWYATBIX W KpPYroBbiX auarpamm. llocTtpoenue rpaduxos
¢dbynkiuii. [TogOop auHMM TpeH[a, pElIeHne 3a/1a4 MPOTHO3UPOBAHUSI.

YuciaeHHoe pelIeHHE YpaBHEHHWH C TIOMOINBI0 Tmoadopa MapaMmerpa.
OnTtuMu3anMsa Kak MOMCK HaWIy4dyllero pelieHys B 3a/laHHbIX yciaoBusx. LleneBas
byHKIus, orpannyeHus. JIokaabHbIe U rI100aIbHBII MUHUMYMBI 1IEJI€BOM (PYHKIINU.
Perenne 3a1a4 ONTUMHU3AIUH C IOMOIIBIO JIEKTPOHHBIX TAOJIHII.

11 KIIACC

Teoperuueckne 0CHOBBI HHPOPMATUKHU

Teopernueckue MOAXOAbI K OLIGHKE KOJM4ecTBa UWHGOpMAIMU. 3aKoH
annutuBHOCTH WHMopmaruu. opmyna Xapriu. MupopManus U BEpOATHOCTS.
®opwmyna lllenHoHa.

Anroputmbl  cxkatust naHHbIX. AsnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. AnTOpuTMBI CKaTHUs TaHHBIX C OTEPSIMU. Y MEHBIIICHHUE TITyOUHBI
KojrpoBaHus 11BeTa. OCHOBHBIC HeH anroputMoB cxkatus JPEG, MP3.

CkopocTh Tepefaud JaHHBIX. 3aBHUCHUMOCTh BpPEMEHH Tepeladd  OT
WH()OPMAITMOHHOTO O00BEMA JAaHHBIX M XapaKTEPUCTHUK KaHaja CBs3H. lIpuauHbBI
BO3HMKHOBEHHUS OIMMOOK TpH TMepefade MaHHbIX. Konapl, TO3BOJSIONTHE
OoOHapy>KMBaTh W HUCIPABJIATh OMIMOKHM, BO3HUKAIONIME TPH Teperaye JTaHHBIX.
Paccrosinne Xaommunra. KoaupoBanue ¢ moBropennem 0utoB. Koapl XoMMuHra.

Cucrembl. KOMIOHEHTBI cHUCTEMBI W WX B3aumopcucTBue. (CUCTEMHBIN
ahdekrt. Ynpapnenue kak nHGopMaloHHbli nponecc. OOpaTHas CBS3b.

Monenu u moaenupoBanue. llens MoaenupoBanusi. COOTBETCTBUE MOJEIH
MOJICIIUPYEMOMY OOBEKTY WJIU TMpoIleccy, enu MoaenupoBanus. Gopmanmuzanus
MPUKIIATHBIX 3371a4.

[IpencraBnenne pe3yabTaTOB MOJACIHUPOBAHUS B BHUAC, YIOOHOM IS
BOCIIPHUATHS YeOBeKOM. I paduueckoe npeAcTaBiICHUE JAHHBIX (CXEMBbI, TAOJHIIHI,
rpadukn).

I'padpr. OcHoBHbIe MOHATUS. Buasl rpados. Onucanne rpadoB ¢ TOMOIIBIO
MaTpHUI] CMEXKHOCTH, BECOBBIX MaTpHIl, CIIMCKOB CMEKHOCTH. Pemienune
AITOPUTMUYECKUX  3a/lad, CBSI3aHHBIX C aHalu3oM TpadoB (IMOCTpOCHUE
ONTHUMAJIBHOTO TYTH MEXKIy BepIIMHaAMu rpada, OmpeaeiIcHue KOJUYeCTBa
Pa3TUYHBIX MyTEH MEXKy BEpIIMHAMUA OPUEHTHPOBAHHOTO AIMKINYECKOTO rpada).

JlepeBbs. bunaproe aepeBo. [lepeBbs momcka. CrmocoObl 00Xoja JepeBa.
[IpencraBnenue apudpMeTUUECKUX BBIPAKEHUN B BHUJE AepeBa. JIUCKpeTHbIE UTPbI
JIBYX UTPOKOB C MojHOU nHpopManuei. [loctpoenue aepesa nepedbopa BapuaHTOB,



OINKMCAaHUE CTPATETUU UTPhl B TAOJMYHON (popMe. BBIMIpHILIHbIE U POUTPHILIHBIE
NO3ULIMN. BBIMIPBIIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOrO0 MHTeJIEKTa. CepBUCHI MAIIMHHOIO IEPEBOAA U
pacmo3HaBaHus ycTHOUM peun. KornutuBHbIe cepBUCHl. neHTHHUKAIUS U TOUCK
N300paKCHU, pacro3HaBaHUe T, CamooOyuaroiuecs CUCTEMBI.
VcKycCTBEHHBI MHTEIIEKT B KOMIBIOTEPHBIX Urpax. Mcrmosnb3oBaHME METOIOB
MCKYCCTBEHHOI'O MHTEJUIEKTa B 00y4aromux cucreMax. lMcnoiab3oBaHuEe METO/I0B
MCKYCCTBEHHOI'O0 MHTEIJIEKTa B poOoToTexHuKe. MHTepHeT Bemieil. IlepcnexkTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEJUIEKTYyaJIbHBIX cucTeM. HelipoHHbIE CeTH.

AJITOPUTMBI U IPOrPaAaMMHPOBaHUeE

dopmanuzanys MOHATUSA aroput™Ma. MammnHaa TelOpHHra Kak yHUBEpCaJIbHAs
MoJienb BeruucieHuil. Tezuc Yépua—Twropunra.

OneHka CII0KHOCTH BbIUKCIEHUN. BpeMs paOoTel U 00BEM HCHONB3YyEMOM
naMaTh, WX 3aBUCUMOCTb OT pa3Mepa HUCXOJIHbIX JaHHbIX. OrleHka
ACUMIITOTHYECKOW CIIOKHOCTH  aJIrOPUTMOB. AJNTOPUTMBI IOJMHOMHUAIBHOU
cioxxHocTH. [lepedopHbie anroputmsl. [IpuMeps! pa3nuyHbIX aITOPUTMOB PELICHHUS
OJTHOM 3a71a4M, KOTOPbIE UMEIOT PA3JINYHYIO CIIOKHOCTb.

[lonck mpOCTBIX 4YMCEN B 3aJaHHOM JWAIA30HE C NOMOIIBIO aJropuTMa
«peuieTo DparocheHay.

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

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

Creku. AHamM3 TMPaBUIBHOCTH CKOOOYHOIO BBIpaKEeHHs. Bbluncienue
apu(PMETUYECKOTO BbIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHOMN popMme.

Ouepenu. Mcnosib30BaHuE ouepenn Juisi BpEMEHHOTO XPaHEHUS JaHHBIX.

Anroput™bel Ha rpadax. [locTpoeHne MHUHHMajIbHOIO OCTOBHOIO JepeBa
B3BEUICHHOTO CBSA3HOIO HEOpUeHTHUpoBaHHOro rpacda. KommdecTBo pazimyHbIX
nyTel MeXay BepUIMHAMU OPHUEHTHPOBAHHOIO alMKIMYECKOro rpada. AJroputMm
JIeKCTpHL.

[epeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOWUYHBIE
(Ounapubie) aepeBbs. [locTpoeHue paepeBa [UIsi 3aJaHHOTO apU(PMETUYECKOTO
BbIpakeHUs. PekypcuBHbBIE anroputMbl o0xona AepeBa. Mcnoiab3oBaHue cTeka U
ouepenu s 00Xo/a JiepeBa.

JluHamMpyeckoe INpOorpaMMHUpPOBAaHME Kak METOJ pelIeHus 3a1ad ¢
COXPaHEHUEM MPOMEXKYTOUHBIX PE3YyJIbTAaTOB. 3aJaud, PEIIAEMBIE C MOMOILIBIO
JUHAMUYECKOTO MPOTPaMMUPOBAHMS: BBIUMUCIECHUE PEKYPCUBHBIX (PYHKIUH,
MOACYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIAH.

[ToHsiTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
knaccel. CBoMCTBAa M MeTONbl 00bEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHAU3.



Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO TOJXOJA.
WNukancynsius, Hacaea0BaHue, MoIuMopdusm.

Cpenbl ObicTpoli pa3paboTku mnporpamM. IIpoektupoBanue wunTepdeiica
nojb30BaTes. Mcrnonb30BaHuE TOTOBBIX YIIPABIISIEMBIX 3JIEMEHTOB JIJIsl IOCTPOCHUS

uHTepderica.
O030p  s3bIKOB  mporpammupoBanusi.  lloHsTHe 0  mapamurmax
POTPaMMHPOBAHHS.

HNupopManuoHHBIE TEXHOJIOTHH

OTtanbkl  KOMIIBIOTEPHO-MATEMATUYECKOTO  MOJCIUPOBAHUS:  MOCTAHOBKA
3ajaud, pa3paboTKa MOJEIH, TECTUPOBAHUE  MOJEIH, KOMIIbIOTEPHBIN
AKCHEPUMEHT, aHAJIN3 PE3YJIbTATOB MOAECIHPOBAHUSI.

JuckpeTn3anuss OpU MATEMATHYECKOM MOJEIUPOBAHUU HENPEPBIBHBIX
npoiieccoB. MoenupoBanue IBUxKeHUs. MoaenrupoBaHue OMOJIOTHUYECKUX CUCTEM.
MaremaTudyeckre MoJield B HSKOHOMHKE. BBIUYMCIUTENbHBIE JKCIEPUMEHTHI C
MOJEISIMHU.

OOpaboTKka pe3yJbTaTOB SKCIEPUMEHTA. METOoJT HAUMEHBIINX KBaJPaTOB.
OneHKka 4YHCJIOBBIX TApPaMETPOB MOJCIUPYEMBIX OOBEKTOB M MPOIECCOB.
BoccraHoBieHre 3aBUCUMOCTEN T10 PE3YJIbTaTaM 3KCIIEPUMEHTA.

BepostHoctaeie  momenu.  Metoasl Monte-Kapno.  MMutanmonsHoe
MojenupoBanue. CUCTEMBbI MaCCOBOTO OOCITYKUBaHUS.

Tabnuunbie (pensiiioHHBIC) Oa3bl JMaHHBIX. Tabnmuna — mMpeacTaBICHUE
cBelleHni 00 OMHOTHMHIHBIX OOBekTax. Iloje, 3ammchk. Kimrou tabmaumel. Pabora ¢
rotoBoil 0a3oil naHHBIX. 3amnojgHeHue Oa3bl JaHHBIX. llowck, copTUpoBKa u
bunbTpanus TaHHBIX. 3apoChl Ha BBIOOPKY JaHHBIX. 3alpOChl C MapaMeTpamu.
Briuncrnsiembie moJsi B 3ampocax.

MHorotabnuunbie 6a3bl JaHHBIX. THIIBI CBsA3EH MeXy TabauiiaMmu. BHenHui
kJto4. [lenocTHOCTh 0a3hl TaHHBIX. 3aMpPOChl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX.

Nurtepuer-npunoxenus. 1lonstre 0 cepBepHON M KIMEHTCKOW YacTAX CauTa.
TexHonoruss «KJIUEHT — CEpBEP», €€ NOCTOMHCTBA U HeAOCTaTKU. OCHOBBI A3bIKa
HTML wu kackamueix tabmui ctuiei (CSS). Cuenapuu Ha si3pike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

Pa3Mmelienne BeO-caliToB. Y ciayra XocTUHTa. 3arpy3ka ¢haijioB Ha CauT.

BBon m300pakeHU C UCIOJIb30BAHUEM PA3IUYHBIX IU(GPOBBIX YCTPOUCTB
(mudpoBeIX (poToanmapaToB U MHKPOCKOIIOB, BUIEOKAMEp, CKAHEPOB M JIPYTUX
ycTtpoirctB). ['padmueckuii penaktop. Pazpemenue. Kagpuposanue. Mcnpasienue
nepcriekTuBbl.  I'mcrorpamma. Koppekius  ypoBHeH, KOppeKuus — IIBeTa.
OOecuBeurBaHUE I1BETHBIX U300pakeHui. Perymb. Pabora ¢ obGmactsamu.
OUIIBTPHL.



MHorocnolinpie u3o0pakeHus. TekcroBble ciou. Macka cnosi. Kananbl.
CoxpaHnenue BbaeneHHOW oOnactu. IloaroroBka mimocTpauuii s BeO-CalTOB.
AHUMUPOBAaHHBIE U300PAKEHUSI.

Bektopnast rpaduka. I[lpumutuBsl. H3MmeHeHue mOpsAIKa SJIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. I'pynnupoBka. Kpusble. @opMarsl BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopu3zanus pacTpoBbIX U300paKeHUI.

[ IpyHIUMIIBI TOCTPOEHUS U PENAKTUPOBAHMS TPEXMEPHBIX Mojenel. CeTOuHbIe
Mojziend. Marepuanel. MojgenupoBaHue HMCTOYHUKOB OCBemieHus. Kamepsl.
AnutuBHble TexHosoruM (3 D-nipunTtepsl). [loHsTHE 0 BUPTYalbHON peaTbHOCTH U
JIOTTIOJTHEHHOM PEaIbHOCTH.



INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
MHO®OPMATUKE (YTJIVBJIEHHBINM YPOBEHB) HA YPOBHE CPEJHEIO
OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE  pe3yJbTaThl  OTPaX)alrOT TOTOBHOCTb U  CIIOCOOHOCTh
00y4arommxcss PyKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEH MO3ULIKEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTALMM, TO3UTUBHBIX BHYTPEHHHX
yOeXKJICHUN, COOTBETCTBYIOIIUX TPAIUIMOHHBIM IIEHHOCTSM  POCCHMCKOTO
o0l1leCTBa, paclIMPEHUE KUZHEHHOTO OIbITa U OMNbITAa ACATEILHOCTH B MPOIIECCe
peanu3alu  CpeJCTBaMU  y4eOHOTO TMpeIMeTa OCHOBHBIX  HaIlpaBJICHUM
BOCIIMUTATENBHOUN JESITEbHOCTH.

B pesynaprate wusydenus WHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus y oOydaromierocsi 0yaytr copMupoBaHbl CIEAYIONIUE JTUYHOCTHBIC
pEe3yIbTaTHI:

1) rpamIaHCKOro BOCIIMTAHMS

OCO3HAHHME CBOMX KOHCTUTYIITMOHHBIX MTPaB U 00S3aHHOCTEH, yBaXKEHHE 3aKOHA
U TPaBOMNOPANIKa, COOJIOJEHHUE OCHOBOMOJATAIONIMX HOPM HH(POPMAIMOHHOTO
npaBa U UHGOPMAIMOHHON OE30M1aCHOCTH;

TOTOBHOCTh TMPOTHUBOCTOATH HWJEOJOTUU DKCTPEMH3Ma, HaIlMOHAJIU3Ma,
KCceHOGOOMH, JTUCKPUMHUHALIUM TI0 COIMAJbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HaIIMOHAJIbHBIM MIPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTRBE;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOE OTHOIIIEHUE K UCTOPUUECKOMY HaCJEIuI0, TOCTHKEeHUsIM Poccun
B HayKe, UICKYCCTBE, TEXHOJIOTUSX, TOHUMaHUE 3HAaYeHU UHPOPMATUKH KaK HAyKU
B JKU3HU COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
cetu MHTepHeT;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKIIOUYAs OCTETUKY HAy4YHOTO H
TEXHUYECKOTO TBOPUECTBA;

CIIOCOOHOCTh BOCHPUHUMATH PA3JUYHBIC BHUJbI HCKYCCTBA, B TOM YHCIIC
OCHOBAHHOTO Ha MCIOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3UecKOro BOCIIUTAHMSA:

chOpMUPOBAHHOCTh  3JI0pOBOr0 M  Oe3omacHoro  oOpasza  KU3HH,
OTBETCTBEHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBbIO, B TOM UHCJIIE 3a CUET COOJIIOACHUS



TpeOOBaHMI  Oe30macHOl  AKCIUlyaTalluu  CPeACTB  MHGOPMAIIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AKTHUBHOH JESTEIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HANpPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJIHATH TAKYIO JEATEIBbHOCTD;

uHTEepec K cdepaM MpoPecCHOHATLHON ACSTENbHOCTH, CBS3aHHBIM C
WH()OPMATUKON, MPOTPAaMMUPOBAHWEM U HWH(GOPMAIMOHHBIMUA TEXHOJIOTHUSIMH,
OCHOBAHHBIMH Ha JOCTIKCHUAX HAyKH WH(OOPMATUKA U HAYIHO-TEXHUYICCKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oynymied mnpodeccun u
peann30BbIBaTh COOCTBEHHBIC KU3ZHEHHBIC TIIAHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3OBaHHI0O U C€aMOOOpa30BaHMUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

OCO3HAaHHME TJI00aTBLHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM W IMyTed HuX
pelieHusi, B TOM 4YuClIe C Y4€TOM BO3MOXKHOCTEH HMH(POPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUSI HAYKHU, JOCTHKEHHUSIM HAyYHO-TEXHUYECKOrO Iporpecca H
OOIIECTBEHHOM MPAKTUKH, 32 CUET MOHUMAHUS POJIN WH(OOPMAITMOHHBIX PECYPCOB,
MH(POPMAITMOHHBIX TPOIECCOB U HH(MOPMAIMOHHBIX TEXHOJOTHM B YCIIOBHSIX
unppoBoil TpaHchopmanuu MHOTUX cep KU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HAHHME LIEHHOCTU HAYYHOW JeATEIbHOCTH, TOTOBHOCTH OCYILIECTBISATH
MPOEKTHYIO M UCCIEA0BATENBCKYIO AESTEIbHOCTh NHIUBUAYAJIBHO U B TPYMIIE.

B npouecce 10CTUXKEHUS TMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS TPOTPaMMBbI IO
nH(popMaTHKE y OOYyYaIOMIMXCS COBEPIICHCTBYETCS 3MOLMOHAIBHBIM MHTEIIEKT,
npeanojaralouii copMUpOBaHHOCTD:

CaMOPETYJIUPOBAHHUS, BKIIOUYAIOUIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMIOBEACHHME, CIIOCOOHOCTh aJIalTUPOBAaThCA K
HYMOIMOHAJIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAIMH, BKIIIOYAIOIIEH CTpeMJIEHUE K JIOCTHKEHHUIO LU U
yCIexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHUE JEeWCTBOBATb, UCXOJS M3 CBOMX
BO3MOKHOCTEH;

HIMIMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOLIMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 MPH OCYIIECTBICHUHM KOMMYHHUKAIIUU, CIOCOOHOCTH K
COUYBCTBHIO U COINEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIFOUYAIOIIUX CIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIISTh HHTEPEC U pa3pemaTh KOH(IUKTHI.



METAINIPEJMETHBIE PE3YJIBTATbBI

B pesynpraTe wu3ydeHUss MHPOPMATHKH Ha YPOBHE CPEAHETO OOIIEro
oOpazoBanusi 'y oOydamomerocs OyayT CcQOPMUPOBAHbI MeETalpeAMETHBIC
pe3yabTaThl, OTPAXXCHHBIE B YHUBEPCAJbHBIX Y4EOHBIX NEHCTBHUSX, a UMEHHO —
NIO3HABATEIbHbIE YHUBEPCAJIbHbIE YUeOHbIE JEHCTBUS, KOMMYHHKATHBHBIC
YHHUBEpCAIIbHBIC y4YeOHbIC NEHCTBHS, PETYJSTHBHBIC YHUBEPCAJIbHBIC Yy4eOHBIC
JICCTBUS, COBMECTHAS JICSITEIHHOCTb.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe [1eiiCTBUS

1) 6a30BbIe JJOrMYecKue AeiiCTBUA:

CaMOCTOSITENNFHO  (OPMYJIMPOBaTh W aKTyalM3UpOBaTh  MpoOJeMy,
paccmaTpuBath €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAaHHUA /I CpaBHEHUS,
kiaccudukanuu u 00001IeHS;

OTPENAETATh ILENU JEATEIbHOCTH, 3a/aBaTh IMapaMeTpbl U KPUTEPUU HX
JOCTYOKCHHSI,

BBISIBIISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B pACCMAaTPUBAEMBbIX SIBJICHUSX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJEMBbI C YYETOM aHAIU3a WMEIOIIUXCS
MaTepuaIbHBIX U HEMaTepUuaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBHI B JACSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
IEJISIM, OIICHUBATh PUCKHU TIOCTIEICTBUN ACSITETLHOCTH;

KOOPJIMHUPOBATH U BBITIOIHITH pa0OTY B YCIOBUAX PEabHOTO, BUPTYAJIHLHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIIIICHUE TP PEIICHUH )KH3HEHHBIX MPOOJIEM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HefiCTBUSA:

BJIAJICTh HABBIKAMH y4E€OHO-UCCIIEIOBATEIBCKON U MMPOCKTHOM JESTEIBHOCTH,
HAaBBIKAMHM  paspenieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBHIO K
CaMOCTOATEILHOMY MOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOIOB MIO3HAHUS;

OCYIIECTBIATh Pa3NWYHbIe BUABl ACSITETLHOCTH MO TMOJYYCHHUIO HOBOTO
3HAHMS, €r0 WHTEPIpETalNH, MPeoOpa30BaHUIO W TMPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX CHUTyallMsiX, B TOM 4YHCJIE€ TPH CO3JaHUU YYCOHBIX W COIMATBHBIX
IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBILIJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJTFOUEBBIMHU MTOHATUSAMHU U METO/IAMH;

CTaBUTh H (OPMYIUPOBaTh COOCTBEHHBIC 3a7a4ll B 00pa30BaTEILHOU
NESATETLHOCTH U KU3HCHHBIX CUTYaIIUSIX;



BBISIBJISITH TPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJM3WpOBaTh 3a/auy,
BBIJIBUTATh TUTIOTE3Y €€ PEIIeHNs, HAXOUTh apTyMEHTHI JJIs IOKa3aTeIhCTBA CBOMX
YTBEPXKACHHM, 3a]JaBaTh TApaMETPhl M KPUTEPHUH PEIICHUS;

aHAJIM3UPOBAaTh TMOJYYCHHBIE B XOJE€ pELICHUS 3a7aud pe3yJbTaThl,
KPUTUYECKHA OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATH IPUOOPETEHHBIN OTIBIT;

OCYILECTBISATh IEJICHAINIPABICHHBIN MOUCK TMEpPEeHOCa CPEICTB U CIOCOOOB
JEHCTBHS B MPOPECCHOHATBHYIO CPELLY;

yMETh MEPEHOCUTh 3HAHUS B TMO3HABATEJIBHYIO U MPAKTHUECKYIO0 00JacTu
KU3ZHEIEITeIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC WJCH, TpEjiaraTb OPUTHHAIBHBIC TMOIXOIbI W PEIICHUS,
CTaBUTH MTPOOJIEMBI U 33/1a49H, JOITYCKAIOIIHE ATbTEPHATUBHBIC PEIICHUS.

3) pabdora ¢ ungopmanmei:

BJIAJICTh HaBBIKAMU MOJy4YeHUs WHOOPMAIIUU U3 UCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOATENIHO  OCYIIECTBJIATh  IOWCK,  aHalu3, CHUCTEMaTU3aluilo |
WHTEPIPETANNIO MHPOPMAINH PA3INIHBIX BUIOB U ()OPM MPEACTABICHUS;

co3dgaBaTh TEKCTHI B pPa3IUYHBIX ¢dopmarax ¢ ydE€TOM Ha3HAUYCHUS
uHQopMaIUu U IIEJICBOM  ayJIUTOpPUM, BBIOMpas ONTUMAIBHYIO  (QopMy
MPE/ICTABIICHUS U BU3yaJIU3alliy;

OIICHMBATh JIOCTOBEPHOCTD, JICTUTUMHOCTh WH(POpPMAIHH, €€ COOTBETCTBHE
MIPaBOBBIM M MOPAIBHO-ITHYCCKUM HOPMaM;

WCITOJIB30BaTh  CPEACTBA  WH(OPMAIMOHHBIX HW  KOMMYHHUKAITMOHHBIX
TEXHOJIOTUIA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3a/1a4 ¢ COOMI0ICHUEM TPEOOBAHMI H)PTOHOMUKH, TEXHUKU 0€30MMaCHOCTH, TUTHEHBI,
pecypcocOepexeHus, MPaBOBBIX M AITHYECKUX HOPM, HOPM HWH(OOPMAITMOHHON
0€30MacHOCTH;

BJIAJCTh  HaBBIKAMHM  pAacloO3HaBaHWS M 3alUTHl  WH)OpMaIuw,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

1) oO1enme:

OCYIICCTBIATH KOMMYHHUKAIIMH BO BeeX chepax KU3HM,

pacro3HaBaTh HEBepOAJbHBIC CpEACTBA OOIICHMS, TOHMMATh 3HAYCHHC
COIMAJIBHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(IMKTHBIX CUTYyalluil |
CMSITYATh KOH(JIUKTHI;

BJIQJIETh  Pa3NUYHBIMH  CcrocobamMu  OOIIEHHS ©  B3aWMOJCHUCTBHSA,
apTryMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMATYATh KOH(MIMKTHBIC CUTYaIINH;



pPa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOUYKY 3PE€HUSA C MCIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHasA AesITeJIbHOCTD:

MOHMMATh W KMCHOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATbHOU
padoThI;

BBIOMpaTh TEMaTUKY M METOIbl COBMECTHBIX JEHUCTBUH € Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXJ0T0 YJICHA KOJUIEKTUBA,

NPUHUMATh I€JIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh JIEUCTBUS MO HX JOCTHKECHUIO: COCTABJIATH IUIAH JCHUCTBU,
pacnpenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOM paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIAa M KAXJI0T0 YYaCTHUKA KOMaHIbl B OOIIIHIA
pe3yabTarT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaraTh HOBBIE TPOEKTHI, OLEHMBATh UJEHU C TO3UIMUU HOBU3HHI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYIIIECTBIISITh TTO3UTUBHOE CTPATErMYECKOE TIOBEICHUE B PaA3IMYHBIX
CUTYaIUAX, IPOSIBISATH TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUITUATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

1) camoopranuszanms:

CaMOCTOSITETIbHO OCYLIECTBIIATH IMO3HABATEIBHYIO JEATEIBbHOCTh, BBISABIATH
po0JIeMBbl, CTaBUTh U (HOpMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JESTENbHOCTH U KU3HECHHBIX CUTYalUsIX;

CaMOCTOATENILHO COCTABJISATH IIJIaH PEIICHUS] TPOOIIEMBI C YUETOM UMEOITUXCS
pPECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JIaBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTS 32
pelIeHue;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrIocoO0CTBOBaTh (HOPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW DSPYAHUINH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OILIEHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTUBBI B JI€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH  TI03HABATENBHON  pedyIeKCMH  KaK  OCO3HAHMS
COBEpUIAEMbIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB M



OCHOBAHMM, MCIOJIb30BaTh MPUEMBI pedIeKCUU JIs OLEHKH CUTYyalluu, BbIOOpa
BEPHOTO PEIICHUS;

OLICHMBATh PUCKU U CBOEBPEMEHHO NMPUHUMATH PEIICHUS TI0 UX CHIDKEHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NPU aHaJIu3€ pe3yJbTaToB
JEATEIIbHOCTH.

3) npuHATHS Ce0H U APYTHUX:

MPUHUMATh ce0sl, MIOHUMAas CBOU HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NPU aHalIu3e pe3yJIbTaToB
JEATEIIbHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKY;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MTO3UIIUU JPYTOTO YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

B mnpouecce uzydenus kypca HH(POpPMATUKH YIIIyOJEHHOro YpoBHsS 6 10
Knacce 00ydaromuMucs Oy1yT TOCTUTHYTHI CIEAYIOIINE MPEAMETHBIE PE3YIIbTAThI:

BJIAJCHUE NPEACTABICHUSIMH O POJM MHPOPMALMH M CBA3aHHBIX C HEH
IPOLECCOB B NPUPOJIEC, TEXHUKE M OOLIECTBE, MNOHATUAMU «HUH(OpMaLUsI»,
«MH(OPMALIMOHHBIN MPOIIECCH, KCUCTEMAY», KKOMIOHEHTBI CUCTEMBI», «CUCTEMHBII
ahdexty, «mHDOpMaLIMOHHAS CUCTEMAY, «CUCTEMA YIIPABIICHUS;

BJIAJCHUE METOAaMH IOoUCKa HHpopManuu B ceth HHTepHEeT, yMeHHe
KPUTUYECKU OLIEHUBATh MH(DOpPMALUIO, MOIYYEHHYIO U3 ceTu HTepHeT;

YMEHHME XapaKTepu30BaTh OOJbIIME JaHHbIE, TPUBOAUTH IPUMEPHI
VUCTOYHUKOB MX IIOJIy4eHMS] M  HAlpaBJICHHUA HCIIOJIb30BAaHUSA, YMEHHUE
KJIaCCU(PUIIMPOBATh OCHOBHBIE 33Jaud AaHAJIW3a JaHHBIX (MPOTHO3MPOBAHUE,
KJaccuukanus, KJIacTepU3alus, aHanIu3 OTKJIOHEHU), MOHUMATh
NOCJIEI0BATEIbHOCTD PEILICHUS 3a/1a4y aHAJINW3a JaHHBIX: cOOp MEPBUYHBIX JaHHBIX,
OYUCTKAa M OIICHKa KauecTBa JaHHBIX, BBIOOp W/WIM TOCTPOEHUE MOJEIH,
npeoOpa3oBaHue JAHHBIX, BU3YyAIU3alHsl TaHHBIX, UHTEPIPETALUs pe3yIbTaToB;

NOHMMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOMCTBA W (PYHKUMOHUPOBAHMS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOUIIbHBIX KOMITBIOTEPOB, TEHAECHIUN Pa3BUTUS
KOMITBIOTEPHBIX TEXHOJIOTUH;

BJIa/ICHHE HaBbIKaMHU pabOThl C OMEPAMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJIaMU ITPOTPAMMHOT0 0OecrieueHust AJi PElIeHHs] Y4eOHbIX 3a71a4 10 BEIOpaHHON
crienuain3aluu;

HaJIM4KEe MPEJCTABICHUN O KOMITBIOTEPHBIX CETSAX U UX POJIU B COBPEMEHHOM
Mupe, 0 0a30BbIX MPUHIIUIIAX OPTaHU3ALUN U QYHKIIMOHUPOBAHUS KOMITbIOTEPHBIX
ceTeil, 00 OOmMUX MPUHIUINAX pPa3pabOTKM W (YHKIIMOHUPOBAHHUS HMHTEPHET-
TIPUIIOKEHUM;



MOHUMAaHUE yrpo3 HHPOPMAIIMOHHON 0€30MaCHOCTH, UCII0JIb30BAHUE METOIOB
U CPEACTB MPOTHUBOJICUCTBHUS STUM YIpo3aMm, COOJIOJieHHEe Mep Oe30MacHOCTH,
NpPEAOTBPAIIAIOINX HE3aKOHHOE PACHPOCTPAHEHHE TEPCOHAIBHBIX JIAHHBIX,
coOmonenre TpeOOBaHUN TEXHUKH OE30MaCHOCTH M THUTHEHBI MpU paboTe C
KOMIBIOTEPAMH U JIPYTUMHU KOMIIOHEHTaMH LU(POBOTO OKPYKECHUS, TOHUMAHHUE
MIPABOBBIX OCHOB UCIIOIb30BaHUS KOMIIBIOTEPHBIX MPOrpaMm, 0a3 JaHHBIX U padOThI
B cetu MHTEpHET;

MOHMMAHUE OCHOBHBIX TMPHUHIMIIOB JAUCKPETU3AlUU PA3JIMUYHBIX BUJIOB
uHbOpMaIlMK, YMEHHE ONpeNeniaTh HHPOPMAIMOHHBIA O0O0BEM TEKCTOBBIX,
rpaduueckux M 3BYKOBBIX JAHHBIX MPHU 3aJaHHBIX MapaMmeTpax TUCKPETHU3aIlHH,
YMEHUE OIPEAEISITh CPEAHIO0 CKOPOCTB IepeJaduy JaHHBIX, OLICHUBATh U3MEHEHUE
BPEMEHHU TMepefayl TpU HU3MEHEHHH WH(GOPMAIMOHHOTO O0BbEMA JaHHBIX H
XapaKTEPUCTHUK KaHaJa CBA3H;

YMEHUE HCIOJb30BaTh MPU PELICHUH 33]1a4 CBOMCTBA MO3UIIMOHHOW 3alucu
YUCEJI, AITOPUTMA ITOCTPOEHUS 3aIIMCH YUCIIA B TO3UIIMOHHON CUCTEME CUUCIICHUS
C 3aJaHHBIM OCHOBAHHUEM M IIOCTPOCHHUS YHUCIA IO CTPOKE, COJEpKAILEH 3aIHCh
3TOTr0 YMUCJIA B TO3UIIMOHHON CUCTEME CUNUCIIEHUS C 3aJaHHBIM OCHOBAaHUEM, YMEHUE
BBINIOJIHATH ApU(PMETHUECKHUE ONEpAlliU B TO3ULIMOHHBIX CUCTEMAaX CUUCIICHUS;

YMEHUE BBINOJHATH MPe0oOpa30BAHMS JIOTUUECKUX BBIPAXKECHHM, HCIIONb3YS
3aKOHBI aNreOphpl JIOTUKH, YMEHUE CTPOUTH JIOTHYECKOE BBIPAXKECHUE B
JM3BIOHKTUBHONW U KOHBIOHKTUBHOW HOPMAaJIbHBIX (hOpMax IO 3aJaHHOM TabiuIie
VMCTUHHOCTH, HUCCJIEN0BATh 00JIACTh MCTUHHOCTH BBICKA3bIBAHUS, COAEPKALIETO
NIEpeMEHHBIE, PEIIATh HECI0KHbIE JJOTUYECKUE YPABHEHUS U CUCTEMbI YpaBHEHUIA;

NOHMMaHuE O0a30BBIX aAIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uHbopMaluu (3aUCh YMCEN B MO3UIMOHHON CHCTEME CUHMCIICHUS, HaXOKJIEHUE
BCEX MPOCTHIX YHMCEJ B 33JaHHOM JMara3oHe, 00pad0TKa MHOTOpa3psiAHbIX LEJbIX
YHUCel, aHAJIU3 CUMBOJIBHBIX CTPOK M APYTHX), aJITOPUTMOB MOMCKA U COPTUPOBKH,
YMEHUE ONpPEAENATh CI0KHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX alTOPUTMOB
(cyMMUpOBaHHE JJIEMEHTOB MAacCHBa, COPTHUPOBKA MaccuBa, IepeOOpHbIe
aJITOPUTMBI, IBOMYHBIA MOUCK) U MPUBOJHUTH MPUMEPHl HECKOJIBKUX aJTOPUTMOB
Pa3HOM CIOKHOCTH JJIsl PEIIECHUS OJHOU 3a/1a4u;

BJIAJICHUE YHUBEPCAJIbHBIM S3BIKOM IMPOrPaMMHUPOBAHUSI BBICOKOTO YpPOBHS
(Python, Java, C++, C#), mnpeacraBieHusMH O O0a30BBIX THIAX JaHHBIX |
CTPYKTypax JaHHBIX, YMEHHE HCIOJIb30BaTh OCHOBHBIE  YIPaBISIONIUE
KOHCTPYKIIMM, YMEHHE OCYIIECTBISATh AaHadu3 MPEAJIOKEHHOW MPOrpaMMBbI:
ONPENENATh PE3YNbTAThl PA0OTHI MPOTPAMMBI MPHU 33JaHHBIX MCXOJIHBIX JAHHBIX,
ONpENENsTh, NPU KAKUX HCXOJHBIX JAHHBIX BO3MOXKHO MOJYYEHHE YKa3aHHBIX
pe3ynbTaTOB, BBIABISTH JIAHHBIE, KOTOPbIE MOTYT IPHUBECTH K OLIMOKE B padoTe
nporpaMMel, (GOPMYIHPOBATH MPEATOKEHHUS MO YIYUIIEHUIO TPOrPaMMHOTO KOJIa;



YMEHHME CO3/1aBaTb CTPYKTYpUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHl U
JEMOHCTPAIlMOHHbIE MAaTEPHAJIbI C UCIIOJIb30BAHUEM BO3MOXKHOCTENH COBPEMEHHBIX
IPOrPaMMHBIX CPEJCTB U 00JIAYHBIX CEPBUCOB;

YMEHUE UCIOJb30BaTh AJEKTPOHHbBIE TAOJUIIBI /ISl aHATIN3a, IPEICTABICHUS U
00paOOTKU JaHHBIX (BKJIIOYAsl BBIUKCICHHE CYMMBI, CPEIHETO apu(PMETHUECKOTO,
HauOONbIIEr0O M HAUMEHBLIETO 3HAYEHUN, pEUIeHHE YypaBHEHUM, BBIOOP
ONTUMAJBHOIO  pEIIeHHs, MoA0Op JMHMM  TpEeHAa, pElIeHHe  3aj1ad
IIPOTHO3UPOBAHUS).

B npouecce u3yueHus Kypca HUHPOPMATHKU YTiyOJ€HHOro ypoBHs 6 11
Kacce 00yJaronMucs OyTyT JOCTUTHYTHI CIAEAYIOIIHNE MPEIMETHBIE Pe3yIbTaThl:

YMEHUE CTPOUTH HEPABHOMEPHBIE KOJBI, JOIYCKAIOUIUME OJHO3HAYHOE
JEKOIUPOBaHUE COOOIIeHUH (TpeUuKCHBIE KOABI), HCIOJIb30BATH IMPOCTEHIINE
KOJIbl, KOTOPBbIE MO3BOJISIOT OOHAPYKUBATh U UCIIPABIIATH OIIMOKU IPH Mepenaye
JAHHBIX, CTPOUTH KOJ, 00€CIEeUMBAIOIIMI HAMMEHBIIYI0O BO3MOYKHYIO CPEIHIOIO
JUIMHY COOOILEHUSI MPH HU3BECTHOM YacTOTE CHMBOJIOB, HOSCHSTH MPUHIUIIBI
paboThI MPOCTHIX AITOPUTMOB CKATHSI TAaHHBIX;

YMEHHE pelllaTh aJrOPUTMUUYECKUE 3ajaud, CBSI3aHHBIE C aHAJIU30M Irpados
(337241 MOCTPOEHUSI ONTHUMAJIBHOTO ITyTH MEKy BepIIMHaMu rpada, ornpeaeeHus
KOJMYECTBA pA3JIMYHBIX MyTe MEXIy BEpUIMHAMH OPHUEHTHPOBAHHOIO
alIMKJIMYECKOTro rpada), yMeHue UCroiIb30BaTh AEPEBbs PU aHATU3E U OCTPOSCHUH
KOJIOB U JUIsl IPEACTABIICHUS apU(PMETHUECKUX BBIPAXKEHHUM, NIPU pELICHUH 3a/1a4
MOMCKA U COPTUPOBKH, YMEHUE CTPOUTH JIEPEBO UTPHI MO 3aJaHHOMY aJITOPUTMY,
pa3pabaTbiBaTh 1 0OOCHOBBIBATH BHIMTPBILIHYIO CTPATETUIO UTPHIL;

yMEHUE pa3pabaThiBaTh W pEaJU30BbIBATH B BHJAE NporpamMm 0a3oBbIE
QITOPUTMBI, YMEHHE HMCIOJIb30BaTh B MPOrpaMMax JIaHHbBIE Pa3jIUYHBIX THIIOB C
y4€TOM OrpaHUYEHHUH Ha IUAIa30H MX BO3MOXKHBIX 3HAYECHWM, NPUMEHATH NpHU
pELICHUH 33]1a4 CTPYKTYPhI JaHHBIX (CIIMCKH, CIOBApHU, CTEKH, OUEPEH, IEPEBDS),
UCIIOJIb30BaTh 0a30BbIE OMNEPALMM CO CTPYKTYpaMH JaHHBIX, HIPUMEHSTh
CTaHJIAPTHbBIE U COOCTBEHHBIE MOAMPOrPaMMBI JIJIs1 00paOOTKH YUCIIOBBIX IaHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJB30BaTh TPH pPa3paboTke mporpamMm OUOIHOTEKH
HNOJIMpPOrpaMM, 3HaTh (PYHKUHOHAJIbHBIE BO3MOXXHOCTH HHCTPYMEHTAJIbHBIX
CPEIICTB Cpelibl pa3padOTKH, YMEHHE UCTOIb30BATh CPEJCTBA OTJIAIKU MPOrPaMM B
cpelle MporpaMMUPOBAHMS, YMEHUE TOKYMEHTHUPOBATH MPOTPAMMBI;

YMEHHE CO3aBaTh BeO-CTPaHHULIbI,

BJIa/ICHE OCHOBHBIMU CBEJICHUSIMU 0 0a3ax TaHHBIX, UX CTPYKTYpE, CPEIICTBAX
co37aHusl U pabOThl C HUMH, YMEHHE HCIIOJIb30BaTh TAOJUYHBIE (PENSILIMOHHBIC)
0a3bl JaHHBIX (COCTABIATH 3aMpPOCHl B 0a3axX JAHHBIX, BBIOJHSITH COPTUPOBKY U
MOWCK 3amuced B 0a3ze JaHHBIX, HAMOJHATH pa3paboTaHHyr 0a3y NaHHBIX) U
CIPABOYHBIE CUCTEMBI;



YMEHHE UCIOJIb30BaTh KOMIIBIOTEPHO-MaTEeMaTHUECKUE MOJIEIH JJI aHAJIH3a
O00BEKTOB U MPOIIECCOB: GOPMYIUPOBATH II€]Tb MOJICITUPOBAHHSI, BHITIOTHITH aHAIH3
PE3yNIbTAaTOB, TMONYYCHHBIX B XOJIe¢ MOJICIMPOBAHUS, OIICHUBATh COOTBETCTBHE
MOJIETI MOJIEIHPYEeMOMY OOBEKTY WM TPOIeCCy, MPEICTaBISATh PE3yJbTaThl
MOJICTTUPOBAHUS B HArJISITHOM BUJC,

YMEHHE OpraHW30BBIBATh JIMYHOE WH(MOPMAIIMOHHOE TPOCTPAHCTBO C
UCTIONIb30BAaHUEM PA3UYHBIX CPEACTB HHU(PPOBBIX TEXHOJOTHUH, TIOHHUMaHHUE
BO3MOXKHOCTEH LHU(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYT, MHPPOBBIX
00pa30BaTENbHBIX CEPBUCOB;

MOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB Pa0OThI, BO3MOKHOCTEH M OTpaHUYCHUS
NPUMEHEHHUS TEXHOJIOTUH MCKYCCTBEHHOT'O WHTEIUIEKTa B Pas3iIMUYHBIX OOJIACTSX,
HaJIMYMe TPEJCTABICHUN O Kpyre pelraeMblX 3aJad MAallMHHOTO OOY4YeHHUs
(pacnio3HaBaHUs, KIAaCCU(PUKAIIMU U MPOTHO3WPOBAHNS) HAJMYHE TPEICTaBICHUN
00  WCTHOJB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJIOTUA B Pa3IAYHBIX
npodeccruoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrposbusie IIpaxkrunyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznea 1. lilndpoBasi rpaMOTHOCTH
[IpencraBnenue napopmanuu B
1.1 per dopan 13 1 11
KOMITBIOTEpE
1.2 OcHOBBI anreOpbl JOTUKU 14 12
13 Kommnbrotepnas apudmernka 7 4
Utoro no pazneny 34
Pa3nea 2. Teoperuueckue 0CHOBbI HH(POPMATUKH
21 KomM1beroTep - yHHBEpCaIbHOE YyCTPOUCTBO 3
' 00pabOTKH JaHHBIX
2.2 [IporpamMmmMHoe obecrieueHue
2.3 KomMmnerotepHsie cetn 1
24 Nupopmannonnas 06e30macHOCTb
Hroro no paszneny 12
Paszpnen 3. AnropurMbl 1 NPOrpaMMHpPOBaHHUeE
3.1 BBeneHune B nporpaMmMupoBaHue 13 12
3.2 BcenomoraTenbHbIe anropuTMbl 10 1
3.3 YucieHHble METOIBI 5
AnTOopuUTMBI 00PabOTKH CUMBOJIBHBIX
3.4 P P 6 1 5

MaHHBIX




3.5 AAropuT™MbI 00pabOTKH MacCHBOB 10 9
Hroro no pazaeny 44
4.1 ‘ O6paboTKa TEKCTOBBIX JOKYMEHTOB 5
4.2 ’ AHanu3 JaHHBIX 6
Utoro no pazneny 11
PesepBHOe Bpems 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 78




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM unpposbIie
Ne ni/mn P Kourpoubnbie IIpakTHyeckue (ncpp )
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl
Pasznea 1. TeopeTudeckue 0CHOBbI MH(POPMATHKH
11 WNndopmanus n napopmaiionssie 9 8
' IPOIIECCHI
1.2 MopenupoBaHue 7 6
Wroro mo paszneny 16
Paznen 2. AaroputMbl 1 NIPOrpaMMHpPOBAHUE
2.1 DIEMEHTBI TEOPUH AJTOPUTMOB 9 7
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 24 23
53 OCHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO 11 3
IPOTPaMMHUPOBAHUS
Uroro no pazaeny 44
Paznen 3. UndopmaumoHHbie TEXHOJIOTUH
31 KomnbroTepHo-maremaTuyeckoe 8 5
MOJIEIUPOBaHHE
3.2 ba3bl maHHbIX 10 7
3.3 Be6-caiitbr 11 9
3.4 Komnrelotepnas rpaduka 7
3.5 3D-monenupoBanue 5
Hroro mo pazaeny 42
PesepBHOE Bpems
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 85




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne ni/n

Tema ypoka

TpeGoBanusi TeXHUKHU 0€30MACHOCTHU U
TUTHUEHBI TIpUpaboTe ¢ KOMIbIOTEPAMU U
JIPYTMMH KOMIIOHEHTaMH IU(PPOBOTO
okpyxenus. Unpopmanus, TaHHbIEC U
3Hanus. MHpopmanroHHbie npoiecchl B
pUpoe,

TEXHHKE U O0IIeCTBE

HenpepbIBHBIE M TUCKPETHBIE BETUUNHBI
u curHansl. Heo6xoaumocts
JUCKPETU3alK UH(OpMaIIH,
NpeIHa3HAYCHHOM JUIsl XpaHeHUs,
nepeaayn U 00paboTKU B UPPOBBIX
cucreMax

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

JIBonuHOe KoupoBaHue. PaBHOMEpHBIE U
HEpaBHOMEpPHbIE KOJBI. JlekoaupoBaHue
COOOIIEHHI, 3aITMCAHHBIX C ITOMOIIBIO
HEPaBHOMEPHBIX KOJIOB

Ycenosue @ano. [loctpoenue
OJIHO3HAYHO JEKOJIUPYEMBIX KOJIOB C
nomoIpio aepesa. ['pad A A.
MapkoBa

EnuHuIb U13MEpeHust KOIM4ecTBa
uH(popManuu. AndaBUTHBIN TOIXOM K
OLIEHKE KOJINYeCTBa MH(OpMaIiu




Cuctemsl cuucinenus. [lepeBoy uncen u3
OJIHOW CUCTEMBI CYMCIICHHUS B APYTYIO

I[BOI/I‘IHaSI, BOCBMCpHUYHAA U
mecCTHaguaTcpuIHas

CUCTCMbI CHUCIICHUSA, CBA3b MCIKAY HUMMU.
I[BOI/I‘IHO',I[GCHTI/I‘IHEIH CHUCTEMA CUHCJICHUSA

I[BOI/I‘IHEIH, BOCBMCpHUYHAA U
mecTHaauaTCpuIHadg CUCTCMbI CHYHUCIICHUA,
CBA3b MCXKIY HUMHA

ApudmeTndeckue onepamnuu B
MO3UIIMOHHBIX CHCTEMAaX CUUCIICHHS

10

KonTponabnas pabdora "lIpencraBnenue

uHpopMaIuu B
KoMnbroTepe"

11

KOI[I/IpOBaHI/IC TCKCTOB

12

13

14
15

PacTpoBoe konupoBanue
n3zo0paxenwuii. [[BeToBbIe MOENH.
Bekropnoe konupoBanue. @opmMatsl
¢aiinoB. TpéxmepHas rpaduka.
O®pakranpHas rpaduka

KoaupoBanue 3Byka. OrieHka
nH(pOpMaAITMOHHOTO 00BEMA 3BYKOBBIX
JIAHHBIX MPU 3a/IaHHBIX YaCTOTE
JTUCKPETU3AIUU U Pa3psAIHOCTH
KOJMPOBaHUS

OcHOBBI aredphl JTOTUKH

Jlornueckue omnepanun. TaOmuiibl
HCTUHHOCTH

16

Jlornueckue BeIpakeHusd. Jlornaeckue
TOXJeCTBa. [Joka3aTesnbCTBO
JIOTUYECKHUX TOXKIECTB C OMOIIBIO




TaOJIUIl HICTUHHOCTH

17

18

19

Jlormueckue OIrcpanuru M Oorcpanru Hal
MHOXECTBaMU

Jlornueckwue ornepanuu U oneparuu
HajJ MHOKecTBaMU. Perienue 3aaay ¢
MHOKECTBaMU

3aKOoHEBI aJIFC6pBI JIOTMKH. DKBUBaJICHTHBIC

npeoOpa30BaHUsl JOTUYECKUX BBIPAKEHUN

20

21

Jlornueckue ypaBHEHHUS U CUCTEMBI
YpaBHEHUN

Jlornueckue GyHKIMH. 3aBUCUMOCTD
KOJINYECTBA BO3MOIKHBIX JIOTMYECKUX

(GYHKIMH OT KOJIMYECTBA
aprymeHToB. ITonHble cucteMsl
JOTMYECKHUX (DYHKIUI

22

KaHOHquQKHC (I)OpMBI JJOTHYCCKHUX
BBIPpAKCHUMU.

CoBeplleHHbIE TU3BIOHKTUBHBIE U
KOHBIOHKTHBHBIE HOpMaJIbHbIE ()OPMBI,
QITOPUTMBI X MTOCTPOEHHsI MO TabHIIe
VUCTUHHOCTH

23

24

Jlormyeckue 3J1EMEHTHI B COCTaBE
KOMIIBLIOTCPA

Tpurrep. Cymmarop. MHOropaspsaHsii
CyMMAaTop

25

ITocTpoeHune cxem Ha JIOTUYECKUX
AJIEMEHTaX. 3alMch JJOTUYECKOTO
BBIPAKEHHUS 110 JIOTMYECKOM CXEMeE

26

27

MI/IKpOCXGMI)I U TEXHOJIOTHUA UX
IMPOU3BOACTBA

KontponbHas pabota no reme "OCHOBBI




anreOpbITOTUKH"

28

29

[IpencraBneHue HeabIX YUCEN B MaMATU
KoMmIibroTepa. OrpaHUYEHHOCTh
Jyarna3zoHa 4yucesl IpU OrpaHUYEeHUN
KoJIMuecTBa pa3psinoB. Ilepenonnenne
pa3psAaHON CETKU

be33HakoBble M 3HAKOBBIE JAaHHBIE.
3HaKOBBIN our. JIBOUYHBIN
JIOTIOJIHUTEIIBHBIN KOJ OTPHULATENIbHBIX
qucen

30

[ToGuToBBIE JIOTHYECKHE OTEpaIuy.
Jlornueckwii, apumeTraeckuii u
UKJIMYECKUH CABUTH

31

32

IudpoBaHre ¢ MOMOMIBIO ITOOUTOBOM
onepanuu

«uckimouaromee NIy
[IpeacraBnenue u XxpaHeHHE B TAMATH
KOMIIBIOTEPA BEILIECTBEHHBIX YUCET

33

34

Brinonnenue onepanuit ¢
BELICCTBEHHBIMU YHMCIIAMU, HAKOIJIEHUE
OIINOOK IPU BBIYUCIICHUAX

[TpakTrueckast paboTa Mo Teme
«3yueHne nopa3psaHOro MallMHHOTO
MPEICTABICHUS LEIbIX U BEIIECTBEHHBIX
yHuCen»

35

36

[TpuHIMIIBI paOOTHI KOMIIBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM

OOMeH JaHHBIMU C IOMOIIBIO HIHH.
KoHTtposnepst

BHCIIHUX YCTpOﬁCTB. ABTOMaTHUYECKOE
BBITIOJTHCHHUE ITPOTPaMMBbI IIPOLECCOPOM

37

OneparuBHasi, MOCTOSHHAS,




38

39

JOJITOBpeMeHHas maMsTh. KoHTposiepbl
BHEIIHUX YCTpoicTB. [Ipsamoil noctyn k
namatu. COBpeMEHHbIE KOMITbIOTEPHbBIE
TEXHOJIOTHH

CucreMHOe IporpaMMHOe 00ecrieUeHue.
Onepaunonnsle cucreMsl. [Iporpammuoe

o0ecrneyeHrne KOMIIbIOTEPOB,
KOMITBIOTEPHBIX CUCTEM U MOOMIIBHBIX
YCTPOMCTB

WucTannsamuss W JEeUHCTAJUISIIHS
MIPOrPaMMHOTO obecrieueHus.
VYrunutel. JlpailiBepbl  yCTpPOICTB.
[TapamiensHOE IpOrpaMMupOBaHUE

40

41

42

daiisioBblie cucTeMbl. [IpuHIUIBI
pa3sMelleHns ¥ UMeHOBaHUs (pailyioB B
nonroBpeMeHHou namsitu. [Iladmons! mist
OTMMCaHUs TPyM (Paiyios.
3aKoHOHATEIBCTBO Poccuiickon
®denepanuu B

o0JacTu MPOrpaMMHOT0 0OeCTIeYeHHs U
IaHHBIX

HpI/IHI_II/IHBI MMOCTPOCHUS U allllapaTHBIC

KOMITOHEHTBI KOMITBIOTEPHBIX CETEH.
Ceresble npotokonsl. Cets HTEpHET

Pasznenenue IP-cetu Ha moaceTu ¢
IIOMOIIBI0 MAaCOKIIOACETEN

43

CereBoe agMUHHMCTpUpOBaHuE. Bubl
JEeATEIbHOCTU B ceTU MHTEepHeT.

Cepsucsl HTEpHETA.

['ocynapcTBeHHBIE 3JIEKTPOHHBIE CEPBUCHI

U yCIyTU




WNudopmanronnas 6e301MacHOCTb. 1
44 BpenonocHsle nporpaMmHoe

o0ecrieyeHre U MeTo1bl O0pbOBI C HUM

Opranu3zanys JMYHOTO apXuBa 1
45 uHpopmanuu. PesepBHoe KonupoBaHUe.

[TaposibHas 3amMTa apxuBa
46 udpoBanue NaHHBIX. AITOPUTM 1

mdpoBanusa RSA. Cteranorpadus
47 AHanu3 aaropuTMoB

DOTtarnbl penieHus 3a1a4 Ha KOMIIbIOTEpeE. 1
48 HHcTpyMeHTalbHbIE CPECTBA:

TPAHCIATOP, OTIATIHK,

POPUITHPOBITUK

Cpena nporpammupoBanus. Komnumsius 1 1
49 Y MHTEPIIPETALUS TPOTPAMM.

BuptyanbHble MalyHebI.

HNuterpupoBanHas cpena pa3paboTKu

Meroas! oTianku nporpamm. Tumsl 1 1
50 MIEPEMEHHBIX BS3BIKE

IPOTPaMMHUPOBAHUS
51 O6paboTKa MeNbIX Yucel 1 1
52 O6paboTKa BEIIECTBEHHBIX YHCEI 1 1
53 CiyyaliHble W TICEBAOCIYyYalHbIEC YHUCIIa 1 1
54 BerBnenus. CiioxxHbIe yCI0BUS 1 1
55 [uknsl ¢ ycnoBuem. MHBapruaHT nukia 1 1

[uKIBI 10 IEPEMEHHOM. 1 1
56 B3anMo3amMeHsIeMOCTb pa3IMYHbIX BUIOB

IIUKJIOB
57 O06paboTka HaTypaJbHBIX YHCEI C 1 1

HCITIOJIB30BaHHUEM TUKJIOB




HaXO)I(I[GHI/Ie BCCX MPOCTBIX YHUCCIT B
3aJJaHHOM AuaIria3oHe HpaKTI/I‘-IGCKaH

58
pabora o Teme «Pemienne3anay
METOO0M Iepedopa
JIOKyMEHTUpPOBaHHUE MTPOrPaMM.

59 O06paboTka TaHHBIX, XPAHSIIUXCS B
(aiimax

60 Paz0uenue 3aauu Ha noja3ajgauu
Hcnonb3oBaHue cTaHIapTHON
OUOINOTEKH SI3BIKA

61 nporpammupoBanus. [loaxitouenue
OUOIMOTEK MOAIIPOTPAaMM CTOPOHHUX
IIPOU3BOAUTEINIEH

62 [Toanporpammsl (porieaypbl U GyHKINN)

63 [Tonnporpammsl (IIporeypsl U (pyHKITHH)

64 [IpakTryeckas pabota mo reme
"PazpaboTkanoanporpamm"

65 Pekypcus. PexkypcuBHbIE OOBEKTHI
(ppakransr).
PexypcuBHBIe TiponieIypsl U GYHKINH.

66 Hcnonb3oBanue creka uisl OpraHu3anuu
PEKYPCHUBHBIX BBI30BOB

67 [IpakTuueckast pabora 1o teme
"PexypcuBHBIE TOATIPOrpaMMBbI "

68 MoaynbpHBII IPUHIUIT IOCTPOEHHUS
porpaMm

69 Kontponbnas padota mo teme "OCHOBBI
si3pika Python"

70 YucieHHble METObI




71

[IpakTuueckas pabora 1o teme
«HucneHHoe peieHue ypaBHEHUIN»

72

73

74

Hcnons3oBanne JUCKpPETU3allui B
BBIYMCIINTCIIbHBIX 3a1a4aXx

[TpakTuyeckas pabota 1o reme
«[IpubnmxEHHOE BBIYUCIICHUE UTUH
KPHBBIX U IUIOLIaed Guryp»

[Tpaktuyeckas pabora no Teme «llonck
MakcUMyMa (MUHUMYMa) (QYHKITHH»

75

O6paboTka CHMBOJIBHBIX JaHHBIX.
ANTOpUTMBI 00PaOOTKH CUMBOJIbHBIX
CTPOK: MOACYET KOJUYECTBATIOSABICHUI
CUMBOJIA B CTPOKE

76

77

ANTOPUTMBI 00paboTKH
CHUMBOJIBHBIX CTPOK: pa3OueHue
CTPOKH Ha CJIOBa MO MpOOEIbHBIM
CHUMBOJIaM

Anroput™bl 00pabOTKH CUMBOJIBHBIX
CTPOK: TOMCKIOJICTPOKH BHYTPHU
JTAaHHOW CTPOKM; 3aM€HA HalUJICHHOU
MOJCTPOKH HA APYTYIO CTPOKY

78

79

80

[IpakTuyeckas pabora 1o Teme
"O0OpaboTka CTPOK C UCTIOTIB30BAHUEM
GbyHKIMI cTaHAapTHONW OMOINOTEKU
A3bIKa IPOrPaMMHUPOBaHUS"

FCHCpaLII/ISI CJIOB B 3aJaHHOM aJ'I(paBI/ITC

KonTtponbHas pabota no teme
"CHUMBOJIBHBIE CTPOKH"

81

MaccuBbl ¥ IOCJIEI0BATEIBHOCTH YHUCEI.
[TpakTrueckast pabora 1o Teme

"3amostHenne Mmaccusa"




82

83

84

O06001IEHHBIE XapAKTEPUCTUKU MACCHBA

JIMHEeWHBIN MONCK 3aJJaHHOTO 3HAYCHHS
B MaccuBe. [Ipaktuueckass paborta mo
Teme "JIMHEHWHBI IIOMCK 3aJaHHOTO
3Ha4YeHHUs B MaccuBe"

[TpakTrueckas paboTa o Teme
"ITonck MUHUMAJIBHOTO
(MaKCHMaJIbHOTO) JIEMEHTAB
YHCIIOBOM MaccHBe"

85

CopTupoBKa 0JHOMEPHOIO MacCHBa.
[TpocTbie METO/IbI COPTHUPOBKH.
[IpakTuueckas pabora 1o reme
"[IpocThie METOIbI COPTUPOBKHU
maccuBa"

86

87

88

CoptupoBka cinusinueM. beictpas
COPTHPOBKA MaccHBa (aJIroOpuTM
QuickSort). [MpakTuyeckas pabota 1o
teme "BpicTpas copTupoBKa MaccuBa"

JIBOMUHBII MOUCK B OTCOPTUPOBAHHOM

MacCHBe.

'lrlﬁyaxmqecgaﬂ pabota 1o Teme
BOMYHBII TOMCK

JIByMepHbIe MacCHBBI (MAaTPHIIbI).
AnropuT™MbI00pabOTKH MAaTPHI]

89

Pemenue 3amay aHanmmsa JaHHBIX

90

Kontponbnas pabota o teme "Maccusbr"

91

92

CpencTBa TEKCTOBOTO IpOIeccopa.
KomnbroTepHasi BEpcTKa TeKkcTa

[IpakTuueckas paboTa mo reme
"BépcTka J0KYMEHTOB C
MaTeMaTHuecKuMu popmynamu"




93

94

HNHCcTpyMEHTHI peLieH3UpOBaHUs

[IpakTuyeckast paboTa Mo Teme
"MHOrocTpaHU4HbIE JIOKYMEHTHI"

95

O6utaunbie cepBuchl. KoekTuBHas
pabora

¢ nokymeHTamu. [Ipaktuueckas pabora mo
teMe "KosutekTuBHas pabora ¢
JOKyMeHTamu"

96

AHanu3 nqaHHBIX. borbIye naHHbIC.
Maimmnaoe o0y4yeHue

97

AHanu3 JaHHBIX C TTOMOIIBIO
9eKTpOHHBIX Tabmull. [IpakTuueckas
pabota no Teme "AHalIU3 JAaHHBIX C
MTOMOIIIBIO JIEKTPOHHBIX Ta0IUIL"

98

99

[Toctpoenue rpadukoB GyHKIHIA.
[TpakTuyeckaspabora o Teme

"HarnsiaHoe npeacraBieHue

pEe3yNbTAaTOB CTATUCTUYECKONW 00pabOoTKH
JAaHHBIX B

BUJIE AMAarpaMM CpPEeACTBaMH peJaKkTopa
9JIEKTPOHHBIX TA0IUI"
Jlunuu tpenpa. [Ipaktuyeckas pabota no

teme "[logOop nmuHUM TpeHaa,
POrHO3HpOBaHuEe"

100

101

[Ton6op mapamerpa. [IpakTuueckas
pabota o Teme "HucieHHoe penieHue
ypaBHEHUH ¢ MMOMOIIBIO TTO00pa
napamerpa"

OnTumu3zanus Kak NOUCK HAWITy4IIero
pelIeHUs B 33JaHHBIX YCIOBUSX.
[IpakTuueckas pabota no teme "Pemenue
3a7ja4 ONTUMM3ALHHU C IOMOUIBIO




3JIEKTPOHHBIX Ta0IUI"

102 Hrorosast koHTpOabHas padota. PaboTa 1
Haj omnOkamu. (PesepBHoe Bpems )
OBUIEE KOJIMYECTBO YACOB I10 102 78

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KosmyectBo nHOpMarmu
AJNTOPUTMBI CIKATHSI TAHHBIX
Anroputm Xaddhmana

[TpakTrueckas paboTa 1Mo Teme
"CskaTHe JaHHBIX C [IOMOILBIO
anroputma Xaddmana"

Anroput™m LZW

KoaunuecTBO 4acoB

Bcero

N e

KonTpoJbHbIE
padoTshI

IpakTuyeckue
padoThI

T =S ST

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

ANTOPUTMBI C)KaTUs TAHHBIX C IOTEPSIMHU.
[TpakTuyeckas pabota 1o reme

"CxaTtue TaHHBIX C TOTEPSIMHU
(anroputmsl JPEG, MP3)"

CxopocTh nepeaadn TaHHbBIX.
[TomexoyCcTOHYNBBIE KOJIbI

[TpakTuyeckas paborta mo reme
"[TomexoycToitunBbIe KOABI"

CucreMbl. KOMIIOHEHTBI CUCTEMBI U UX
B3aumozeiicTeue. CucTeMHbIi 3 PexT.
VYnpasieHuekak UH(HOpMaIIMOHHBIH
nporiecc. OOpaTHas CBSI3b

10

Mojenu u MoIeIMpOBAHUE

11

['padbr

12

Pemrenne 3a1a4 ¢ moMonipio rpados

13

HepeBbs

N e




14

15

16

17

18

OcCHOBBI TEOpUU UTP 1

[IpakTuueckas padora no teme "llouck
BBIMTPBIITHON CTPATETUH B UTPE C TTOJIHOM
nHpopmanuen"

CpencTBa HCKYCCTBEHHOTO MHTEILJICKTA. 1
[IpakTuyeckast paboTa 1o Teme
"CpeacTBaUCKYCCTBEHHOT'O MHTEIIEKTA"

dopmanuzanus NOHATHS aJrOpUTMa. 1
Mammna

TrropuHra Kak yHHUBEpCajabHas MOJIEIb
Bbluncienuil. Tesuc Yépua—Trropunra
[IpakTuueckast paborta 1o teme 1

"CocraBiieHHEe MPOCTON IPOrpaMMbl JIJIs
ManuHbl Teropunra"

19

20

21

22

23

Mamuna [Iocra. HopmansHaeie 1
anropudmbsl MapkoBa

AJNTOPUTMHUYECKU HEPA3PEUTUMBbIC 3a/1a4H. 1
3amada

ocTta"HoBa. HeBO3MOXHOCTE
ABTOMATUYECKON OTJIAJIKU IPOrpaMm

CII0)KHOCTH BBIYUCIICHUM

ITorck MpOCTHIX YKMCEN B 3aJaHHOM
JMara3oHe ¢ MOMOILBIO aIrOpUTMa
«pemeto JparoceHar

[IpakTuueckas padora no teme "[louck 1
MPOCTBIX YHCEJI B 33JITAaHHOM JIMana3oHe"

24

25

MHoropa3psiiHbIe Leble Yicia, 3aa4u 1
JUTMHHON apu()METHKH

[IpakTryeckas paboTa 1o Teme 1
"Peanu3anus BIUMCICHUN C
MHOT0Opa3psIHbIMU YHCIaMH"




26

27

28

29

30

CnoBapu  (accolMaTUBHBIE  MAacCCHBBI,
OTOOpaXKCHHS ). XBMI-Ta0UIIB.
[Toctpoenue aJ1(haBUTHO-YaCTOTHOTO
CcIIoBapsi ISl 3aJIaHHOTO TEKCTa

[IpakTrueckas pabora 1Mo Teme
"TToctpoenue andaBUTHO-YaCTOTHOTO
cJoBaps s 3aJJaHHOr0 TeKcTa"

AHam3 TeKcTa Ha €CTECTBEHHOM SI3BIKE.
Brigenenueniociie 1oBaTeIbHOCTEH 110
mabsony. PerynspHsie

BEIpaKeHM. YacTOTHBIN aHaIN3
[IpakTrueckas pabora 1Mo Teme

"AHanu3 TEKCTa HaE€CTECTBEHHOM
s3bIKE"

Crexu. AHanu3 TpaBUIbHOCTH
CKOOOYHOT O BBIPAKEHUS

31

32

Brruncnenue apudmernyeckoro
BBIPA)XEHUS, 3aIIMCAHHOTO B OCT(UKCHON
dhopme

[Ipaktnyeckas pabora 1Mo TeMme
"Borunicnenne  apupMeTHUECKOro

BBIpKEHHUS, 3aMMCcaHHOTO B
nocThuxkcHoi Gpopme"

33

34

Ouepenu. Ucnonb3oBanue ouepenn st
BPEMEHHOI'0O XpaHEHUs JaHHBIX

[IpakTuueckast pabora mo Teme
"Ucnonb3zoBanue ouepenn"

35

HepeBbs. Peann3zanus nepeBa ¢ mOMOIIBIO
CCBUIOYHBIX CTPYKTYp. JIBOMUHbBIE
(bunapusbie) nepeBbs. [locTtpoenue nepesa
JUTSL 33JAHHOTO apu(PMETHIECKOTO




BBIPAKCHUS

36

[IpakTuueckas pabora no teme 1
"Hcnosnb30BaHue 1epeBbEB JJIs

BBIYHCIICHUS apU(PMETUISCKUX
BEIpa)KEeHHI"

37

38

39

40

PekypcuBHBIC alropuT™MbI 00X0/a IepeBa. 1
Hcnonb30BaHKe CTEKA U OYEPETU JIIS
00xo0/1a epena

Anroputmsl Ha rpadax. IlocTtpoenune 1
MHUHHMAaJILHOTO OCTOBHOTO JIepPEBa

B3BEIICHHOT'O CBS3HOTO

HEOPUEHTUPOBAHHOTO rpada

O6xox rpacda B rmyouny. O6xox rpada B 1
[IUPUHY

KonnyecTBo pa3inu4HbIX IyTeW MEXAY 1
BEPILIMHAMU OPUEHTUPOBAHHOTO
AIMKIIMYECKOTO rpada

41

Austroput™ JlelKCTpHI.

42

[IpakTuueckast pabota 1o teme
"Bbrunciienue IIMHBIKpaTYaiiero myTu

MeX1y BepLIMHaMu rpada
(amroput™M JerkcTpbl)"

43

Anroput™m @noiiga—Yopmamia

44

3agauu, penraemMbie ¢ IOMOIIBIO
JUHAMUYECKOTO MPOTrPaMMHUPOBAHHMS:
BBIUHCIICHHE PEKYPCUBHBIX (PYHKIIMHA

45

46

‘l‘ﬂ)aKTI/I‘{CCKaSI paobora 1o TemMe . 1
BIYUCJIEHHE PEKYPCUBHBIX (PYHKLHUH €
MMOMOIIBI0 TUHAMHUYECKOTO

nporpaMMupoBaHus”

3ajauu, penraemMbie ¢ IMOMOIIBIO 1
JTUHAMHYECKOTO ITPOrPaMMHUPOBAHHS




HOI[C‘-IéT KOJIMYCCTBA BAPHMAHTOB

47

[TpakTuueckas padora mo teme "[logcuér
KOJIMYECTBAaBAPUAHTOB C TIOMOIIIbIO
JMHAMHYECKOI0 IporpaMMupoBasus”

48

3ajauu, penraeMbie ¢ MOMOIIbIO
JMHAMUYECKOTO IIPOTPAMMHUPOBAHHS:
3aa4yy OIITUMHU3AIIUU

49

[TonsTue o mapagurmax
nporpamMmmupoBanusi. O030p A3bIKOB
MIPOrPAMMHUPOBAHUS

50

51

52

Ilousite 00 0OBEKTHO-
OPHUEHTUPOBAHHOM IPOrPAMMHUPOBAHHH.
OO0bekTHI 1 K1accel. CBOMCTBAY METOIBI
00BEKTOB

OOBEKTHO-OPUEHTUPOBAHHBIN aHATIN3

[IpakTuueckast pabota 1mo Teme
"MCII0/Ib30BaHUE TOTOBBIX KJIACCOB B
nporpamme”

53

54

55

56
57

Pa3paboTka nporpaMM Ha OCHOBE
00BEKTHO- OPUEHTHPOBAHHOTO MO/IX0/1a

ITpakTuyeckas pabdora "Pa3paboTka
MIPOCTON MPOTPAMMBI C MCTIOIb30BaHUEM
KJ1accoB"

Nuxancymsanus. [Ipaktuyeckas
pabora no teme "Pa3paboTka kinacca,
HCIIOJIB3YIOLIEr0 HHKACYIALNI0"

Hacnenosanwue. [lomumopduzm

[IpakTudeckas pabora 1Mo Teme
"PazpaboTkaunepapxuu KiaccoB"

58

Cpensl ObICTPOIl pa3pabOTKH MPOTPaMM.




IIpoexTupoBanue uHTEpderica
[0JIb30BaTEIs

59

60

Hcnonb30BaHne rOTOBBIX YIIPaBISEMbIX
3JIEMEHTOB JIJIs1 OCTpOeHUs HHTEpderica.
[IpakTuueckas paboTamno Teme
"Pa3paboTka nporpamMmsl ¢ rpad)UuECKUM
unrepdeiicom”

N3yuenune BTOpOro si3bika
IIPOrpaMMHUPOBAHHUS

61

Oranbl KOMIIBIOTEPHO-
MaTeMaTH4eCKOro
MOJIETTUPOBaHUS

62

Jluckperusanus Ipu MaTeMaTUH4eCKOM
MOJIETTUPOBAHUU HEMPEPHIBHBIX
rpoueccoB. MoieIMpoOBaHUE JBUKECHUS

63

64

65

[IpakTuueckas pabota 1o teme
"MopenupoBaHue IBHKEHHS "
MonennpoBaHue OMOJOTHYECKHX CHCTEM.
[IpakTuueckas pabota 1o teme
"MonenupoBaHue OMOIOTHUECKUX CHCTEM"

MaremaTudeckue MOJIEIN B SKOHOMHUKE.
BrruncinurenbHble SKCIEPUMEHTBI C
MOJIEISIMH

66

67

BepositHocTHBIE MOztenu. [IpakTueckas
pabora mo Teme "MMuTanuoHHOE
MOJICJINPOBAaHUE C IOMOIIBIO MeETOoJa
Moure-Kapno"

KommnbrorepHoe MoienupoBaHie CUCTEM
YIIpaBJICHUS

68

O6paboTka pe3yIbTaTOB HKCIIEPUMEHTA

69

Tabnuunble (pensuoHHbIe) 6a3bl JAHHBIX

70

[Touck, COpTUPOBKA U PHUIbTPALIUS




JAHHBIX. 3aIIPOChIHA BEIOOPKY JTaHHBIX.
3anpocsl ¢ napaMeTpamH.
Beruuciisiemsle 1moJisi B 3ampocax

71 [IpakTrueckas pabora mo teme "PaboTta c 1
roToBo¥i0a3oi JaHHBIX"
MHuororabiau4Hble 0a3bl JaHHBIX. THUIEL 1
72 cBsi3ed Mexay Tabnuuamu. BuenrHuit
Kiro4. I{emocTHOCTE 0a3bl JaHHBIX
[TpakTrueckas paboTa 1Mo Teme 1
73 "Pa3paboTKa MHOTOTAOINYHO 0236l
p
TaHHBIX"
74 3anpockl K MHOTOTaOJIMYHBIM Oa3zaM 1
TaHHBIX
[TpakTnueckas pabota 1o Teme 1
75 "3anpochl K MHOTOTA0IMYIHOM
p
0ase maHHBIX"
76 S3bIK ynpaBieHus JaHHbIME SQL 1
[TpakTudeckast paboTta mo Teme
7 "VpaBineHue JaHHBIMHU C TTIOMOIIBIO
si3pika SQL"
78 Hepensimonnsie 6a3bl TaHHBIX. 1
DKCTepTHBIE CUCTEMBI
79 WNHTepHeT-IpUIoKeHUS
[TonsATHE O CepBEPHOI U KIIMEHTCKOU
80 qacTax caiita. TeXHOIOTHSA «KIIMECHT —
cepBep», €€ TOCTOMHCTBA M HEJJOCTATKH
81 Ocnossl s1361Kka HTML
82 [IpakTudeckas pabora mo Teme 1

"CoztaHue TeKCTOBOW BeO-CTpaHUIIbI"




83

84

85

[IpakTuueckas padora no teme "Co3nanue

BeO-

CTpaHMIIbI, BKJIIOYAIOIIEH
MYJIbTUMEAUNHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIC JIaHHBIE, BUJIEO)"

OcHoBbI KackaaubIx Tabmui ctuiei (CSS)

[IpakTudeckas pabora mo reme
"Odopmienue

CTpaHUlbI C IIOMOIIBIO KACKAAHBIX Ta6J'II/II_I

ctuieir"

[EEN

86

Cuenapuu Ha si3pIke JavaScript

87

88

89

®opmbl Ha BEO-CTpaHULE

[IpakTuueckas pabora no reme
"Ob6paboTka gaHHBIX PopM"

Pa3smemenue BeO-caiitoB. Ycmyra
XOCTHHTA. 3arpy3kadaiioB Ha calT

90

Kanpuposanue. UcnipaBnenue
NEPCIEKTUBBIL. [ ncTorpamma.
Koppekuus ypoBHe#, KOppeKIus
nBeTa. ObeclBeYMBaHUE 1IBETHBIX
MU300paKeHUI

91

BBoa n300pakeHuii ¢ UCIIOJIb30BAaHUEM
Pa3INYHBIX HIU(POBBIX YCTPOICTB.
[TpakTHueckas pabora 1o

teme "O0OpaboTka HudPOBBIX
dororpaduit”

92

Peryms. Pabora ¢ obnactsimMu. OUIBTPHL.

[IpakTuueckas pabota no Teme "Perymib
upoBbIX poTorpaduit”

93

MHorocnoiiHbie M300paKeHusl.




TekcroBele cimon. Macka  cios.
Kananel. CoxpaHeHue BbIJCICHHON
oOiactu

94

95

[IpakTuueckas pabora 1o reme
"MHorocoiHbIe u300pakeHUs"

[ToaroToBka wiTrOCTpauii 115 BeO-
CaiiToB.

[TpakTnueckas pabora 1Mo Teme

" AHMMHpOBaHHBIE U300paKeHHS"

96

Bekropnas rpaduka. Bexropuzamus
pacTpoBbIX u300paxkenuid. [IpakTudeckas

pabora 1o Teme
"BekropHas rpaduka"”

97

[IpuHIHKIIBEI TOCTPOEHUS U
pelaKTUPOBaHMsI TPEXMEPHBIX MOJENeil.
[IpakTuyeckas padota no Teme
"CoztaHue mpocThIX TPEXMEPHBIX
mopeneit"

98

Cerounble Moaenu. Matepuasibl.
[TpakTuyeckaspabora o Teme
"Cerounble mojenu"

99

100
101

102

MonenupoBaHue UCTOYHUKOB OCBEILIEHUSI.
Kamepsl

[IpakTuueckast paboTa o Teme
"Pennepunr"
AnnutuBHble TexHONOruu (3D-nipuHTEpHI)

[IoHsATHE O BUPTYyaNbHOMU
pEATTbHOCTU M JOTIOJITHEHHOM
pEeabHOCTH

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102

85
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