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HOACHUTEJIBHASA 3AIINCKA

PaGouass mporpamma cpegHero oOimiero o0pa3oBaHHs 1O Yy4eOHOMY
npeamery «Muadopmatuka (yriyOn€HHBIA ypoBEHB)» (mpeaMeTHas o00JacThb
«Marematuka U UHpOpPMATHKa») cocTaBieHa Ha ocHoBe denepanpbHOil paboueit
nporpammbl  «MHpopmaTuka (yriyonéHubli ypoBeHb) (mns 10-11 kmaccoB
o0pa3oBaTeIbHBIX OpraHu3aiuii)», pa3pabOTaHHOW Ha OCHOBE TPEOOBaHUM K
pe3yibTaTaM OCBOSHHS OCHOBHOW 00pa30BaTelbHOW MPOTPAMMBI CPEIHEro
oOmero obpazoBanus, npeacrasieHHbix B GI'OC COO, a Ttakxke (enepanbHO

paboueil mporpaMMbl BOCNUTaHUA (YTBEpXKIEHAa NpHUKa3oM MUHOPOCBEIEHUS
Poccun ot 18.05.2023 Ne 371).
[Iporpamma mno wuHpopmaTHKe [a€T MpeAcTaBiIeHHE O UeNsIX, Oo0me

CTpaTeruu OOYYCHUS, BOCIHMTAHHMS W PA3BUTHS OOYYAIOIIMXCS CPEICTBAMM
yaeOHoro mnpeamera «MHpopMaTHKa» Ha YIIyOJIEHHOM YPOBHE, YCTaHABJIMBACT
o0s13aTeIIbHOE MPEeIMETHOE coJiep KaHue, npeaycMaTpUBacT ero
CTPYKTYPHpPOBaHHE TI0 pa3jiejiaM M TeMaM Kypca, ONpEAeIIeT pacipe/ieiCHUE ero
no kjaccam (rojgaM M3y4deHus), TaéT MPUMEPHOE paclpec/iCHHe YYSOHBIX 4acoB
0 TEMAaTHYECKUM  pasjellaM Kypca U PEKOMEHIyemMyr (IIPUMEPHYIO)
IOCIICIOBATCIBHOCTh ~ UX  HM3YyYCHHS ¢ Y4ETOM  MEXKIPEAMETHBIX |
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  Y4eOHOro Tmpolecca, BO3PACTHBIX
0COOCHHOCTEH 00yYarOIINXCS.

[Iporpamma o nHboOpMaTUKE OMPENESET KOJTUUECTBEHHbIE U KAUYeCTBEHHBIE
XapaKTepUCTUKH YYEOHOro MaTepHuaa JUisl KaKI0ro roja U3y4eHus, B TOM YHUCIIe
JUISL CONIEP KATENIbHOTO HAIMOJHEHHUS] Pa3HOro BUAA KOHTPOJS (IIPOMEKYTOUYHOM
aTTeCTaIluU oOyyJaromuxcs, BCEPOCCUUCKHUX IIPOBEPOYHBIX paoor,
roCyJIapCTBEHHOM UTOTOBOM arrectamnuu). [Iporpamma mo nHpopmMaruke sSBIIETCS
OCHOBOM [IIi COCTaBJICHUS AaBTOPCKUX Yy4YeOHBIX NPOrpaMM U YYCOHHKOB,
MOYPOYHOTO TUTAHUPOBAHUS Kypca YUUTEIEM.

Nudopmatuka B cpenHem ob1ieM oO0pa3oBaHUN OTPAXKACT:

CYIIHOCTh HMH(OpPMATUKM KAaK HAYYHOM JUCHUIUIMHBI, H3ydarolIeH
3aKOHOMEPHOCTH MPOTEKAHUSI ¥ BO3MOXHOCTH aBTOMATU3AIMKA WH()OPMAITMOHHBIX
MIPOIIECCOB B PA3IMYHBIX CHCTEMAX;

OCHOBHBIE  00JIacTU  TPUMEHEHHs  WH()OpPMATHKH, TPEXKAE  BCETO
WH(GOPMAIMOHHBIE TEXHOJIOTHH, YIIPABICHNE U COMMAIIbHYIO chepy;

MEXIUCIUIUIMHAPHBIN ~ Xapaktep WHGOOpPMATHKA W HHPOPMAIMOHHOM
TESTETHHOCTH.

Kypc wnbopMaTuku a5 ypoBHsI CpeIHEro OOIIero oOpa3oBaHUS SBISACTCS
3aBEpIIAIONIAM JTAlOM HEMPEPHIBHON IMOATOTOBKMA OOYYaOIIMUXCA B 001acTH
uHDOpPMATHKA W MHPOPMANMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHHA, OIMUPACTCS
Ha cojepkaHue Kypca MH(POpMATHKH YPOBHS OCHOBHOTO OOIIETO 0Opa3oBaHUS U



OMBIT  TOCTOSSHHOTO  MPUMEHEHUS  UHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH, Ja€T TEOPETUYECKOE OCMBICIICHHE, MHTEpIpEeTalui0 U 0000IIeHne
ATOTO OTBITA.

Pesynbrathl  yrayONEHHOrO ypOBHS  HM3y4YeHUs ydeOHOro ImpeaMmera
«ndopmatrkay OpUEHTHUPOBAHBI HA TMOJYYCHHE KOMIIETCHTHOCTEH IS
NoCJIeNyIoNme mpodecCuoHaIbHON JEATeNTbHOCTH KaK B paMKax JaHHOU
npeaMETHOM 00J1IacTH, TaK U B CMEKHBIX C Hel ob6sacTsx. OHM BKIIIOYAIOT B ceOs:

OBJIQJICHUE KJIIOYEBBIMH TMOHATUSIMHU M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCSI JaHHAs TpeaAMEeTHas oO0JacTh, PaclO3HABAaHUE COOTBETCTBYIOIIUX UM
MIPU3HAKOB U B3aMMOCBSI3EH, CIIOCOOHOCTh JEMOHCTPUPOBAThH PA3IUYHBIE TTOAXOIbI
K U3YYCHHIO SBJICHUH, XapaKTEPHBIX JIJIsl U3y4aeMOU MpeIMETHOM 001acTH;

yMEHUE peIlIaTh THUIIOBBbIC TNPAKTUYECKHE U TEOPETUUYECKHUE 3aJIauu,
XapakTepHbIE JJIsI HMCIOJIb30BAaHHMS METOJAOB UM HWHCTPYMEHTapus JIaHHOU
IpeAMETHOM 00J1acTH;

HaJIU4Me TPEJCTABICHUNA O JaHHOW TpeaMETHON 00JIacTH Kak IIeJIOCTHOU
TeOpuH (COBOKYITHOCTU TEOPHUI), OCHOBHBIX CBSI3SX CO CMEXKHBIMH OOJIACTIMU
3HAHUU.

B pamkax yriayOnéHHOro ypoBHSI M3yueHHs MHGOPMATUKH OO0eCIeunBaeTCs
IeJICHANpPaBIIEHHasl TMOJArOTOBKAa OOYYalOIIMXCs K MPOJIOJDKEHHI0 00pa3oBaHUs B
OpraHu3anuax  NpoPEeCcCHOHAIBHOTO  O0pa3oBaHUST IO  CHEHUAIBLHOCTSM,
HEMOCPEJICTBEHHO CBS3aHHBIM C IUQPOBBIMU TEXHOJIOTHSIMH, TaKUM Kak
nporpaMMHasi MH)XeHepus, UHPOpMalMoHHas 0€30MacHOCTb, MHPOPMALMOHHBIE
CUCTEMBl M TEXHOJOTMU, MOOWIbHBIE CHUCTEMbl M CETH, OOJBIINE JaHHBIE H
MallMHHOE OOy4YeHHe, TPOMBIIIJICHHBIH WHTEPHET BEIICH, WMCKYCCTBEHHBIM
UHTEIJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3M, pPOOOTOTEXHWKA, KBAaHTOBBIC
TE€XHOJIOTMHU, CHUCTEMbI PACIpPENEIEHHOIO PEecTpa, TEXHOJOTHMH BUPTYaJIbHOU M
JIOTIOJITHEHHOW peaTbHOCTEM.

OcHoBHast 1enb wu3ydeHus: yueOHoro mnpeamera «Wudbopmartuka» Ha
yrayOnéHHOM  YpOBHE CpenHero oOmiero oOpa3oBaHuss — oOOecredeHue
JaNMbHEHUIIEro pa3BUTHS WH(GOPMAIMOHHBIX KOMIETCHIIMH 00ydaromerocs, ero
TOTOBHOCTH K >KM3HH B YCJIOBUSAX Pa3BUBAIOMIETOCS MHGOPMAIIMOHHOTO OOIIeCTBa
U BO3pacTarollledd KOHKYPEHIIMM Ha pBIHKE Tpyda. B cBs3u ¢ 3TUM H3ydeHHE
uHpopmatuku B 10—11 kmaccax H0mKHO 00€CTICUNTS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHsS, OCHOBAHHOTO Ha IMOHUMAHUU POJH
UHPOpPMATHKH, WHGOPMAIIMOHHBIX ¥ KOMMYHHKAI[MOHHBIX TEXHOJOTUHA B
COBpPEMEHHOM OOIIECTRBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHYECKOTO MBITUICHHUS,

c(hOpMUPOBAHHOCTh YMEHHUM paszinyath (PaKTbl W OLICHKH, CPAaBHUBATH
OLICHOYHBIE BBIBOJBI, BUJETh HX CBSI3b C KPUTEPUSMH OIICHUBAHUS M CBS3b



KPUTEPUEB C ONPEACIEHHON CUCTEMON LICHHOCTEM, IIPOBEPATH HA JOCTOBEPHOCTD U
000011aTh HH(pOpMaIIHIO;

c(OPMHUPOBAHHOCTh  MPEJCTABICHUNA O  BIUSHUU  MH(POPMALMOHHBIX
TEXHOJOTMHA Ha >KU3Hb YeJloBeKa B OOLIECTBE, NOHMMAHHE COLHUAIBHOIO,
SKOHOMHYECKOTO, MOJIUTHYECKOTO, KYJIbTYPHOrO, HOPUAUYECKOrO, MPHUPOIHOTO,
SPrOHOMHYECKOr0,  MEOUIMHCKOr0O U (PU3MOJIOTMYECKOTO0  KOHTEKCTOB
UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

OPUHSITHE MPABOBBIX U 3TUYECKUX ACIEKTOB MH(POPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAaHHE OTBETCTBEHHOCTH JIIOJIEH, BOBJICUEHHBIX B CO3/IaHHE M MCIOJIb30BAHHE
UH(GOPMAIIMOHHBIX CUCTEM, PACIIPOCTpaHeHUE NHPOPMALINH;

CO37laHUe YCIOBUW MJisi Pa3BUTUS HABBIKOB Y4eOHOM, MPOEKTHOM, HAy4dHO-
UCCJIeIOBAaTEIbCKON M TBOPYECKOM AEATEIBHOCTH, MOTHBAIMU OOYYaIOIIUXCS K
CaMOPa3BUTHIO.

B conepxxanun yyebnoro npeamera «MHopmaThka» BBIIEISIOTCS YEThIpE
TEMAaTUYECKUX pa3aea.

Paznen «llu¢gpoBass rpamMoOTHOCTB» IMOCBALIEH BOIPOCAM YCTPOWCTBA
KOMIIBIOTEPOB ¥ JIPYTUX DJEMEHTOB IM(GPOBOrO0  OKPYKEHHUSA, BKIIOYAs
KOMITBIOTEPHBIE CETH, UCTIOIB30BaHUIO CPEJICTB OMEPAIMOHHON CUCTEMBI, paboTe B
cetu UHTEepHET U MCHOJB30BAHUIO HMHTEPHET-CEPBUCOB, HH(POPMALMOHHOMN
0€30MacHOCTH.

Paznen «Teoperudeckue OCHOBBI HHMOPMATHKH» BKIIOYaeT B ceOs
NOHSATUMHBIA amnmapaT WHOOPMATHKH, BOIPOCH KOJUPOBAHHS WHGOPMAIINH,
U3MepeHuss MHQPOPMAIMOHHOTO 00bEMa JaHHBIX, OCHOBBI alreOpbl JOTUKUA H
KOMIIBFOTEPHOI'O MOJAECIUPOBAHUS.

Paznen «Aaropurmbl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa Pa3BUTHE
ANTOPUTMUYECKOTO MBIIIUICHHS, pa3pab0TKy aJlfTOPUTMOB U OIIEHKY MX CJIOKHOCTH,
dbopMHUpOBaHUE HABBIKOB pealM3allMM MPOTPAMM Ha SI3bIKAX MPOrPaMMHUPOBAHUS
BBICOKOT'O YPOBHS.

Paznen  «H(popMauMOHHBbIE  TEXHOJOIMH»  TOCBALIEH  BOIIPOCAM
OpUMEHEHUs! HMH(OPMALMOHHBIX TEXHOJIOTHH, pPEaJu30BaHHBIX B TNPUKIATHBIX
IIPOTPaMMHBIX IPOAYKTaX U MHTEPHET-CEPBHUCAX, B TOM YMUCIIE B 3aJa4ax aHAJINA3a
JaHHBIX, HMCIOJb30BAaHUIO 0a3 JAHHBIX M JJIEKTPOHHBIX TaOIMIl JJI pPELICHUS
IIPUKJIAJHBIX 3a7a4.

B nmpuBeaéunom nanee coaepkanuu ydueOHoro mpeamera «HHpopmaTukay
KYPCUBOM  BBIJICJICHBl  JIONIOJIHUTENIBHBIE TEMBI, KOTOPbIE HE BXOIAT B
00s13aTebHYI0 IPOrpaMMy O00yUYEHHsI, HO MOTYT OBITh NMPEAIOKEHBI ISl U3YUCHUS
OTJEJIbHBIM MOTUBUPOBAHHBIM M CIIOCOOHBIM 00Y4arOIIUMCSI.

VYriyOn€HHbI ypOBEHb H3y4YeHHs HWH(MOPMATHUKUM PEKOMEHIYETCs ISl
TEXHOJOTMYECKOTO  NpOo(uisA, OpPHUEHTHPOBAHHOTO HAa  HMHXXEHEPHYID U



nHpopMalIMOHHYIO0 c(hepbl JeATeNbHOCTU. YTIyONEHHBIA YPOBEHb W3YUYCHUS
nH(popMaTUKK 00€CIEUUBAET: MOJATOTOBKY 00YyYaroUIMXcsl, OPMEHTUPOBAHHBIX Ha
CHEUUANIbHOCTH B 00JACTH HH(DPOPMALMOHHBIX TEXHOJIOTUH M HWHXKEHEpPHBIE
CHEUUANTbHOCTH, YYaCTHE B MPOEKTHOM M UCCIIEN0BAaTEIbCKOM NIESATEIbHOCTH,
CBA3aHHOM C COBPEMEHHBIMU HANpABICHUAMH OTpacid HMHPOPMALKUOHHO-
KOMMYHUKalIMOHHBIX TEXHOJIOTH, OJATOTOBKY K YYaCTHIO B OJJUMIIMAJAX U cJaye
Enunoro rocyjapcTBEHHOr0 3K3aMeHa 1o uHpopMaTHKe.

[locnenoBaTenbHOCTh M3YYEHUS TEM B Mpeaeiax OJHOTO rojaa oOydeHHs
MOXET OBITh H3MEHEHa M0 YCMOTPEHMUIO YYMTENs NpU MOArOTOBKE pabdoueit
IPOrpaMMbl U TOYPOUHOTO MIaHUPOBAHMUS.

OO611ee yKciio YacoB, PEKOMEHOBAHHBIX JIJISl U3y4eHUss UHPOPMATUKU — 272
yaca: B 10 kmacce — 136 yacoB (4 yaca B Hezeno), B 11 kimacce — 136 gacoB (4 yaca
B HEJICIIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

IIu¢ppoBasi rpaMOTHOCTDH

TpeboBaHnusi TEXHMKH O€30MACHOCTH M TUTHEHBI TIpu  paboTe ¢
KOMITbIOTEPAMHU U IPYTUMHU KOMIIOHEHTaMU IU(PPOBOTO OKPYKECHHUS.

[IpuHuunel paboThl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTYypa
¢don Heitmana. ABTOMaTUYECKOE BBIMIOJIHEHHWE MPOrPAMMBI  MPOIECCOPOM.
OnepaTuBHasi, TMOCTOSIHHAsT W JOJTOBpeMeHHas mnamatb. OOMEH IaHHBIMH C
noMouIsio mrH. KoHTposuiepsl BHENTHUX yCTPOUCTB. [IpsAMoil JOCTYN K HaMsITH.

OcHOBHBIE TeHJACHIUH  Pa3BUTHSA KOMIIBIOTEPHBIX TEXHOJIOTUH.
[TapannenbHbie BBIYMCIICHUSL. MHoromnponeccopHbie CHUCTEMBI.
CynepkomnbioTepbl. PacripenenéHHble BBIYUCIUTENIBHBIE CUCTEMBI U 00paboTKa
OONbIIUX JaHHBIX. MOOWIBHBIE LHM(PPOBBIE YCTPOMCTBA W WX pOJIb B
KOMMYHUKALUSIX. BcTpoenHnbie KOMITBIOTEPHI. MUKPOKOHTPOJIIIEPHI.
PoGoTtu3npoBanHbIie MPOU3BOJICTRA.

[IporpammHoOe obecrieueHre KOMITBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. Bunl
IpOrpaMMHOr0 oOecredeHus: U uX HazHaueHue. OCOOEHHOCTH MPOrpaMMHOTO
oOecrieueHuss MOOWJIBHBIX ycTpoicTB. IlapamienbHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpamMmmHoe obecrneueHue. OnepalnOHHBIE CUCTEMBI. Y THIIUTHI.
HpaiiBeppl  ycTporcTB. HMHCTaIusiuust W JIEUMHCTAUISALMSA  MPOrPAMMHOTO
obecrieyeHusI.

daiinoBeie cUCTeMBbl. [IpUHIUIIBI pa3MelIeHusT U UMEHOBaHMS (aljioB B
noyiroBpeMeHHou ramsatu. [11admoHs! i1 onvucanus Tpynn (haiios.

[Iporpammuoe obecneuenue. JluneH3npoBanue MpPOrpaMMHOTO 0OECTICUeHUS
u  1mudpoBbix pecypcoB. [lpompuetrapHoe u  CBOOOJHOE MPOTrpaMMHOE
obecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE UCIOJIb30BAHUE MPOrPAMMHOIO
obOecrieueHuss W UUPPOBBIX pecypcoB. (OTBETCTBEHHOCTh, YCTaHABIMBaeMas
3aKOHOAATENILCTBOM Poccuiickoit denepanuu 3a HENPABOMEPHOE HCIIOJIb30BAHHUE
IPOrPaMMHOTO 0OECTICYeHHS ¥ IIU(PPOBBIX PECYPCOB.

[IprHIMIIBI IOCTPOEHKS U anmnapaTHble KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CeteBbie npoTokoisl. Cets MHTEpHET. Anpecanus B cetr MuTepHeT. IIpoToKombI
creka TCP/IP. Cuctema mOMEHHBIX UMEH.

Paznenenue IP-cetn Ha moxacetw ¢ momouipio Macok mnojcereid. CereBoe
agMuHUCTpUpoBaHue. [loyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEPA.
[IpoBepka Hanmuuusi CBs3U C y37a0M ceTH. OmnpeneneHue MapuipyTa JIBHKEHUS
[TAKETOB.

Bunst  nmestensHoctn B cetm HMuTepHer. CepBuchl  MHTepHerta.
I'eonndopmanmonneie cuctembl. ['€0IOKaIIMOHHBIE CEPBUCHI PEAIBHOIO BPEMEHU



(Hampumep, JIOKalusi MOOWJIBHBIX TeledOHOB, OMPENCIICHHE 3arpy>KeHHOCTH
aBTOMarucTpasiei), THTEPHET-TOProBIIsl, OPOHHUPOBAHUE OMIIETOB U TOCTUHHII.

l'ocynapcTBeHHbIE 3JEKTPOHHBIE CEpPBUCHI W yciyru. ColuanbHbIE CEeTH —
OpraHu3alus KOJUIEKTUBHOTO B3aUMOJCUCTBUSI M oOMeHa naHHbIMHU. CeTeBoit
ATUKET: MpaBWa TOBeACHUsS B KuOepmpocTtpanctBe. [IpoGiema MOIIMHHOCTH
nosryueHHoi nuHpopmaiuu. OTKpbITbIE 00pa30BaTEIbHbIE PECYPCHI.

TexHOreHHbIE M DYKOHOMHUYECKHE YTPO3bl, CBS3aHHBIC C HCIOJIb30BaHUEM
UH()OPMaIIMOHHO-KOMMYHUKAIIMOHHBIX TexHoJIorui. OO1mue mpobiieMbl 3ailuThl
uHnpopmanm U uHGOpMaIMOHHON  Oe3zomacHocTd. CpeacTtBa  3alUTHI
uHOpMalMK B KOMITBIOTEPAX, KOMIBIOTEPHBIX CETIX W aBTOMATHU3UPOBAHHBIX
uHopMalMOHHBIX cucTteMax. [IpaBoBoe oOecrieueHue HUHPOPMAITMOHHOM
0€30IacCHOCTH.

[IpenorBparnieHue HECaHKIIMOHUPOBAHHOTO JOCTyNma K JIMYHOM
KoH(puaeHIIMaTbHON MH(OpPMALIUK, XPaHSIIEHCs] Ha MEPCOHATLHOM KOMIThIOTEpE,
MOOWJIBHBIX yCTpOWCTBaX. BpemoHOCHOe mporpaMMHOe oOecredeHrue U CrocOObI
O0opbObI ¢ HUM. AHTUBHUPYCHBIC NporpaMmbl. OpraHu3zanus JTUYHOTO apXuBa
undopmanuu. PezepBHoe konupoBanue. [laponbpHas 3ammTa apxusa.

[IudpoBanue naHHbIXx. CUMMETPUYHBIE W HECUMMETPHUYHBIC MIHQPHI.
[udpsr mpoctori 3amenbl. [ludp Lezaps. ludp Bmxkenepa. Anroputm
mudpoBanus RSA.

Teopernyeckne 0CHOBbI HH(POPMATHKH

Nudopmarusi, nanueie u 3HaHus. MHbopmanmoHHble Mpoieccsl B MPUPOJE,
TEXHHUKE U OOIIECTRBE.

HemnpepbiBHBIE W TUCKpETHBIE BEIWYMHBI M CUTHaIBL. HeoO6XxoauMocTh
TUCKpeTH3auud WHGOpMaIMK, NPEeIHA3HAYCHHOW [JIs1 XpaHEeHHs, Nepeladd |
00paboTKH B ITU(GPOBBIX CUCTEMAX.

JIBouyHoe  KoAupoBaHWE. PaBHOMEpHbIE U  HEPaBHOMEPHBIE  KOJBI.
JlexoaupoBanue cOOOIEHUH, 3alMMCaHHBIX C TMOMOIIBIO HEPAaBHOMEPHBIX KOJOB.
Ycenoue @ano. IlocTpoeHHne OOHO3HAYHO AEKOAMPYEMBIX KOJOB C IOMOIIBIO
nepeBa. EnuHuibl uamMepenus koiaudyecTBa nHpopmaiuu. AnpaBUTHBIN TOIXO0 K
OIICHKE KOJIMYECTBAa MH(POPMAIIUH.

Cuctembl cumucieHusi. Pa3BépHyTas 3amuch LENbIX W JPOOHBIX YHUCEN B
NO3ULIMOHHOW cucteme cuucieHus. CBoilcTBa NO3WLIMOHHOW 3alUCU  YHUCa:
KOJIMYECTBO U(p B 3amMucH, MPHU3HAK JEIMMOCTH YHCJIa HA OCHOBAHHE CUCTEMBI
CUHMCJICHUS. AJITOPUTM NIEPEBOJA LIETOTO YKcia U3 P-MYHONU CUCTEMBI CUUCIIEHUS B
JNECATUYHYI0. AJTOpUTM MEpeBOJa KOHEUHOM P-nuHOW ApoOM B AECATUYHYIO.
ANTOpUTM TEpeBoAa LEIOr0 4Yuciaa M3 JECATUYHOM CHUCTEMbl CUMCIECHHS B P-
nuynyto. IlepeBon koHewHOUW gecsTuuHOM JpoObu B P-uunyr. J[BouuHas,
BOCBMEpUYHAsl U LIECTHAJLIATEpUYHAS CUCTEMbl CUUCIICHUS, CBSI3b MEXKIYy HHUMHU.



Apudmernyeckre omneparuu B MO3UIMOHHBIX CHCTEMax CUHUCIeHUs. TponyHas
YPaBHOBEUICHHAS! CUCTEMA CUUCIEHUS. J[BONUHO-AECATUYHASI CUCTEMA CUUCIICHUSI.

Konuposanue TtekctoB. Kommpoka ASCIl. OpgnobGaliTHBIE KOJIUPOBKH.
Cranmapt UNICODE. KomupoBka UTF-8. Omnpexnenenue uHPOPMAIMOHHOTO
00BbEMa TEKCTOBBIX COOOILIECHUH.

KomupoBanne  uzoOpaxenud. OuneHka  MHPOPMALMOHHOTO  00BEMA
rpaduyecKuX JaHHBIX MIPU 3aJJaHHBIX pa3pelieHrud U rITyOUHe KOJAUPOBaHUS 1IBETA.
[IBeToBrie Monenu. BektopHoe koaupoBanue. @opmartbl rpaduueckux (pansos.
Tpéxmepnas rpaduka. @paxranbHas rpapuka.

Konuposanue 3Byka. Ornienka nHGOPMAIMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
IIpU 3aJJaHHBIX YaCTOTE JUCKPETU3ALNU U PA3PSATHOCTH KOJUPOBAHUS.

Anrebpa noruku. IloHsaTtue BbICKa3biBaHUsS. BbickasbiBaTeNbHBIE (OPMBI
(mpenukatel). KBaHTOPHI CyII€CTBOBAHUS M BCEOOIITHOCTH.

Jlornueckue omeparuu. TaOGauikl UCTUHHOCTH. Jlormueckue BBIpaKEHUS.
Jlornueckue ToxkaecTBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKJIECTB C IOMOIIBIO
TaOIUI] UCTUHHOCTHU. Jlornueckue oneparuy 1 onepaiuy HaJl MHOYKECTBaMHU.

3aKkoHBI anreOpbl JOTUKW. ODKBUBAJCHTHBIC MPEOOpPa3OBaHUS JIOTHYECKUX
BbIpakxeHU . Jlornueckre ypaBHEHUSI U CUCTEMbl YPaBHEHU.

Jlornueckue QyHKIUU. 3aBUCUMOCTH KOJHWYECTBA BO3MOKHBIX JIOTHYECKHUX
GyHKIMN OT KOoJIMYecTBa apryMeHToB. [loiHbIe cucTeMbl JTOTHYeCKUX (PYHKITUH.

Kanonnueckue  gopmbl  jmoruueckux  BblpakeHuil.  CoBeplleHHBIE
JTU3BIOHKTUBHBIE M KOHBIOHKTHUBHBIE HOpPMajibHble (OPMBI, AITOPUTMBI HX
MOCTPOEHMSI IO Ta0JINIIE UCTUHHOCTH.

Jlornueckue »>IeMEHTBI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
Mmuoropa3psanbiid cymmarop. IlocTpoeHne cxem Ha JOTMYECKHX HJIEMEHTAX I10
3aIaHHOMY JIOTUYECKOMY BBIPAXKEHUIO. 3alUCh JIOTHYECKOTO BBIPAXKEHHS 10
JIOTUYECKOU CXEME.

[IpencraBieHne UENbIX YKMCEN B NaMATH KoMIbioTepa. OrpaHUYE€HHOCTH
Ayana3oHa 4YuCeJ IMPU OrPaHMYCHUM KOJIM4YECTBA pa3panoB. llepenonHenue
pazpsiHON ceTku. be33HakoBbIe M 3HAKOBBIE JaHHBIC. 3HAKOBBIA OWT. [[BOMYHBIM
JOTIOJIHUTENbHBINA KOJI OTPUIATEIbHBIX YHCEL.

[lobutoBbie norumveckue omnepanuu. Jlornmueckuii, apudMeTHUECKH WU
mukauaeckuid  capuru. lludpoBanme ¢ momompl0 TOOWTOBON  omepamnuu
«uckimovaroniee NJIN».

[IpencraBieHne BELIECTBEHHBIX YMCEN B MaMsITH KOMIIbIOTEpa. 3Hayamias
4acTh W MOPSAJ0K yucia. Jluamna3zoH 3Ha4YeHUWM BelIEeCTBEHHBIX uucen. [Ipobiaembl
XpPaHEHHS BEIIECTBCHHBIX UYHCEJ, CBS3aHHBIE C OrPAaHUYCHHEM KOJHAYECTBA
pa3psaoB. BeimosiHeHME onepanuii ¢ BENIECTBEHHBIMM YHCIIAMHU, HAKOIUIEHUE
OIIKMOOK MPU BBIUUCICHUSIX.



AJITOPUTMBI U TPOTPAMMHPOBaHHE

OnpeneneHue BO3MOXKHBIX PE3yJbTAaTOB padOTHI MPOCTEHIIMX aJITOPUTMOB
YOPABJICHUS HUCIOJHUTENSIMU W BBIUUCIUTENbHBIX alIropuTMOB. OnpeneneHue
MCXOJHBIX JAHHBIX, IPU KOTOPBIX AITOPUTM MOXKET JaTh TPeOyeMbI pe3yJIbTar.

Oranbl pelleHus 3aJad Ha Komnbrorepe. VHCTpyMEHTalnbHBIE CpPENCTBA:
TPAHCIATOP, OTIATUUK, NPOGUAMPOBIIMK. KoMOWISIMS W HMHTEpHIpeTaLHs
nporpamMm. BupTyanbHble MallluHBbI.

WurterpupoBanHas cpena pa3paboTku. Meroasl OTIAJKU POTrpamM.
Hcnonb3oBanue TtpaccupoBouyHbIX Ta0mui. Otnagounsiii BbiBoA. [lomarosoe
BBIMOJTHEHUE MTPOrpaMmbl. Touku octaHoBa. [IpocMoTp 3HaUeHMI TEpEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunsl JgaHHBIX:
LIEJIOYUCIICHHbIE, BELIECTBEHHbIE, CUMBOJIbHBIC, JIOTMYecKue. BeTBienus.
Cnoxuble ycnoBus. Iluknsl ¢ yciaoBuem. Ilukibl 1O  MEPEMEHHOM.
B3anmozaMmeHsieMOCTh  pa3MYHBIX  BHAOB  [HMKJIOB. HBapuaHT  1uKIia.
CocraBiieHME IUKIA C HUCIOJIB30BAHHEM 3apaHEe ONpPEACIIEHHOTO WHBApUAHTA
IUKJIA.

JIoOKyMeHTUpOBaHUE MPOrPaMM. Hcnonb3oBanue KOMMEHTapHEB.
[ToaroToBka onucaHus MPOrpaMMbl U HHCTPYKIIMH JIJISl TTOJIb30BATEIIS.

AnroputMbl 00pabOTKH HAaTypaJbHBIX YHCEN, 3alHCAHHBIX B MO3UIIMOHHBIX
CUCTEMaxX CYHUCIEHMs: pa3OHeHHe 3almuch 4Yucia Ha OTIeJbHble UUpHI,
HaXOXJACHUE CYMMbl U TIpOU3BeACHUS 1Up, HAXO0XKICHHE MaKCUMaJIbHOU
(MUHUMAIILHON) TTIU(PHI.

Haxoxnenue Bcex MpoOCThIX YMCEN B 3aJlaHHOM AuanasoHe. [IpeacrtaBieHue
Yuclia B BUJe Habopa MpOCTHIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEICHUS
B CTEIICHb.

O6paboTka JaHHBIX, XpaHAmuxcs B ¢aitnax. TekcToBble U TBOMYHBIE (DaiiIbL.
daitnoBeie miepemMeHHbIe ((aiioBbie ykazatenu). Urenue u3 (aitna. 3anuce B
daii.

Pazouenne 3amaun Ha noazagaun. [logmporpamMmel (pouenypsl U GyHKITUN).
Pexypcusi. PexypcuBHbie 00BekThl ((pakransl). PekypcuBHbIE mpouenypbl Hu
bynkiuu. Mcnonb3oBanue cTeka uisi OpraHu3aiii peKypPCUBHBIX BHI30BOB.

Hcnonb3oBanue CcTaHAApTHOW OUONMMOTEKH s3bIKAa MPOrPAMMHUPOBAHMS.
[lonknrouenne  OMOJMOTEK  MOANPOrpaMM  CTOPOHHUX  IPOU3BOAMTEIEH.
MoaynpHBIN MPUHIUII IOCTPOCHUS POrPaAMM.

YucneHHble Meronbl. TodHoe W NpUOMMKEHHOE pelIeHUs 3aJayu.
YuclieHHbIE METObI PEUIEHUS] YPABHEHUI: METOJ Iepedopa, METO MOJOBUHHOIO
nenenus. [IpubOnmxEHHOE BBIYMCIEHUE MJIMH KPUBBIX. BbluucieHue miomiaaei
(Guryp c NOMOUIbIO YHUCIEHHBIX METOJIOB (METOJA MPSMOYTOJIbHUKOB, METOJ



tpaneuuii). Ilonck wmakcumyma (MHUHMMYMa) QYHKUMA OJHOW HEpPEeMEHHOU
METO/IOM MOJIOBUHHOT'O JEJICHHUS.

O6paboTka CHUMBOJIbHBIX  JaHHBIX. BcTpoeHHble  (YHKIMM  A3bIKa
MPOrpaMMUPOBAHUS i1 OOPAOOTKU CHUMBOJBHBIX CTPOK. AJNTOPUTMBI 00pabOTKHU
CUMBOJIbHBIX CTPOK: MOJACYET KOJMYECTBA IMOSBICHUM CHMBOJIAa B CTPOKE,
pa3OuieHuEe CTPOKM Ha CJIOBa IO MPOOEIBHBIM CHMBOJIAM, TOUCK TOJCTPOKU
BHYTPU JAHHOU CTPOKH, 3aMEHA HAWACHHOM NOACTPOKM HA APYTIYK CTPOKY.
['enepanus Bcex CJIOB B HEKOTOPOM aidaBUTE, YIOBIETBOPAIOMIMX 3aJaHHBIM
orpanndeHusiM. [IpeobpazoBanue unciaa B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBbl M MOCIEAOBATENBHOCTH 4Hucesl. Bbruncienne 0000MIEHHBIX
XapaKTePUCTUK AIIEMEHTOB MacCHBa WJIM YHCIOBOM MOCIIEIOBATENIBHOCTU (CYMMBI,
NPOU3BEACHUS, CPEJHEr0 apu(PMETUYECKOTO, MUHUMAIBHOTO U MaKCHUMAaJIbHOIO
AJIEMEHTOB, KOJUYECTBA 3JIEMEHTOB, YIOBJIETBOPSIONIMX 33JaHHOMY YCJIOBHIO).
JIMHEVHBIN MTOUCK 3aIaHHOTO 3HAYECHUS B MACCUBE.

CoptupoBka onHOMepHOTo MaccuBa. [IpocTeie MeTOABI COPTUPOBKH (METON
nmy3blpbKa, METOJ BbIOOpa, COPTHPOBKA BcTaBKamu). COpPTUPOBKA CIHSHUEM.
beictpas coprupoBka maccuBa (amroput™m QuickSort). JIBouuHBINM TMOHCK B
OTCOPTHPOBAHHOM MAaCCHUBE.

JIBymepHble MaccuBbl (MaTpullbl). AJNTOpUTMBI OOpPaOOTKH JIBYMEPHBIX
MaCCHBOB: 3aIIOJTHEHUE JIBYMEPHOTO YMCJIOBOTO MacCHBa IO 3a/IaHHBIM ITPaBHIIaM,
MOMCK 3JIEMEHTA B IBYMEPHOM MAaCCHUBE, BBIUHMCIICHHE MakCUMyMa (MUHUMYMa) H
CyMMBI 3JIEMEHTOB JBYMEPHOIO MAacCHBa, MEPECTAHOBKA CTPOK M CTOJIOIIOB
JBYMEpPHOT'O MAaCCHBA.

HNudopMannoHHbIe TEXHOJIOTHH

TekctoBelii Tporeccop. PepgaktupoBanme u dopmarupoBanue. IIpoBepka
opborpadun u rpammatuku. CpencTBa TOWCKAa U aBTO3aMEHBI B TEKCTOBOM
npoueccope.  HMcnonb3zoBanne — ctuneid.  CTpyKTypUpOBAaHHBIE  TEKCTOBBIE
nokymeHTbl. CHockH, ornaBieHue. KoiektuBHas pabotra ¢ JOKyMEHTaMu.
NHCcTpyMEHTBI pelieH3upOBaHUsl B TEKCTOBBIX Ipoieccopax. OOJIauHble CEPBUCHI.
HenoBas meperucka. Pedepar. IlpaBuna 1UTHpOBaHUS WCTOYHUKOB W
opopmieHust Oubnmorpaguueckux ccputok. OQopMIIEeHHE CIHCKA JHUTEPATYPHI.
3HAaKOMCTBO C KOMIIBIOTEPHOM BEPCTKOW TEKCTa. TeXHHYECKUEe CpeicTBa BBOJA
TekcTa. Crnenuanu3vpoBaHHbIE CPEJICTBA PEAAKTUPOBAHUS MATEMATHUYECKUX
TEKCTOB.

AHanu3 gaHHbiX. OCHOBHBIE 3a/JlauM aHAIW3a JIaHHBIX: MPOTHO3UPOBAHUE,
KnaccuuKamms, KiacTepusanus, aHanu3 OTKIoHeHwi. [lociemoBaTenbHOCTD
pelieHus 3a7a4 aHajau3a JAaHHBIX: COOp MEPBUYHBIX JTAHHBIX, OYUCTKA M OIEHKA
KauecTBa JAHHBIX, BEIOOpP W/WIIU MOCTPOCHHE MOJIeNU, peoOpa3oBaHuE JAaHHBIX,
BU3yaJIU3allisl JaHHBIX, UHTEPIIpETalus pe3yiabTaTtoB. [IporpamMmMubie cpeicTBa U



MHTEPHET-CEPBUCHI JJI1 00pabOTKM M MpEACTaBlICHUs JaHHBIX. bosblive naHHbIE.
MammnHoe o0yuenue. HTeeKTyanbHblil aHaJIU3 TaHHbIX.

AHanu3 JaHHBIX C MOMOLIBIO 3JIEKTPOHHBIX Ta0null. BbruncieHue cyMmbl,
CPEIHET0 apu(pMETHUECKOT0, HANOOIbIIEr0 (HAUMEHBILIET0) 3HAUYCHUS IHAIla30Ha.
Boruncnenne koad@uimenTa Koppemsuuu JByX psAaoB JaHHbIX. [loctpoenue
CTONOYAThIX, JMHEMYaTbIX W KPYyroBbix auarpamm. [locTpoenue rpadukos
¢ynkuuit. [TonGop nuHUM TpeHaa, pelieHne 3a1a4 MPOrHO3UPOBAHMS.

YucneHHoe pelieHHe YpaBHEHHMH C IOMOILIBIO Ioadopa mapaMerpa.
OnTumu3anus Kak MOMCK HAWIIYYILEero pelieHusl B 3aIaHHbIX yciaoBusX. Llenepas
¢yHkuus, orpaHuyeHus. JlokanbHble M TJ00aNbHBIM MUHUMYMBI II€JIEBOU
¢yHkuuu. Perenue 3a1a4 ONTUMU3AILMEI C TOMOIIBIO 3JIEKTPOHHBIX TaOIHII.

11 KJIACC

TeopeTnueckue 0CHOBbI HH(pOPMATUKH

Teopernueckne mOAXOABI K OICHKE KojaudecTBa uHMopMammu. 3aKoH
anautuBHOCTU MHpopmaruu. Dopmyna Xaptau. MHpopmarus u BEpOSITHOCTD.
®opmyna lllenHoHa.

Anroput™mbl CxkaTus gaHHbIX. AnroputM RLE. Anroputv Xaddmana.
Anroput™m LZW. Anroputmel ckaTusi JAaHHBIX C TMOTEPSIMU. Y MEHBIICHUE
IyOuHBI KogupoBaHus nBeta. OCHOBHBIC Ujien anroputMmoB cxatust JPEG, MP3.

CkopocTh mepefayd  JaHHBIX. 3aBUCHUMOCTb BpPEMEHM TNepeAadyd  OT
UH(POPMAIIMOHHOTO 00bEMa JAHHBIX U XapaKTEPUCTHK KaHalla CBS3U. [IpUuuHBI
BO3HMKHOBEHHUS OIIMOOK Tpu Tmepefade JaHHbIX. Komabpl, TO3BOJISIONINE
OoOHapy>XUBaTh M HUCIHPABIATh OIMIMOKHM, BO3HUKAIOIIME TpPH Tepenaye TaHHBIX.
Paccrosaue Xammunra. Koguposanue ¢ moBroperrneM 6uToB. Kojbr XoMMuHTA.

Cucrembl. KoMmmoHeHTBI cucteMbl M HUX B3auMmopeiictBue. CHCTEMHBIM
s dext. Ynpapnenue kak nHGOpMAIMOHHBIN Tiporiecc. OO0paTHas CBS3b.

Mogenn n monenupoBanue. Llens moaenupoBanusi. COOTBETCTBUE MOJAEIH
MOJAENHPYEMOMY OOBEKTY WJIM IMpoleccy, eI MoJeaupoBaHusa. PopMannzanus
NPUKIAJHBIX 3a7a4.

[IpencraBienne pe3yiabTaTOB MOJAEIUPOBAHUS B BHAE, YIAOOHOM IS
BOCTIIPUSATHS YeJIOBEKOM. [ padudeckoe mpencTaBieHne TaHHbIX (CXEMBbI, TaOIHUIIbI,
rpaduxn).

I'padp1. OcHoBHBIE TOHATHS. Buasr rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXHOCTH, BECOBBIX MAaTpHIl, CIHUCKOB CMEXHOCTH. Perienue
ANTOPUTMHUYECKUX 3a7ad, CBS3aHHBIX C aHamm3oM TpadoB (TOCTpOCHHE
ONTUMAJIGHOTO TYTH MEXIy BepIIMHaMU rpada, OompeaeieHrue KOoJIMIecTBa
pPa3IUUHBIX MyTEeH MEXAY BEpUIMHAMH OPUEHTUPOBAHHOIO AlUKIMYECKOIO

rpada).



HepeBbs. bunapnoe aepeBo. JlepeBbs moucka. CrnocoObl 00Xxoja Jepena.
[IpencraBienne apupMeTUUECKUX BBIPAXKEHUN B BUJE JepeBa. J{MCKpPETHBIE UTPHI
JIBYX UTPOKOB ¢ nojiHoM nH(opmarueit. [loctpoenue aepesa nepedopa BapruaHTOB,
OMHUCaHUE CTPATEruu UrPhl B TAOIUYHON (hopMe. BHIMTpHINIHBIE U MPOUTPHIITHBIC
MO3ULIMK. BEIUTPHIIITHBIE CTPATETUH.

CpencTtBa UCKYCCTBEHHOTO HMHTEJUIEKTa. CepBHUCHl MAIIMHHOTO IEPEBOJA U
pacno3HaBaHus YCTHOM peud. KorHutuBHbIE cepBHUCHL. MneHTU]UKanus U MOUCK
U300paxeHuu, pacro3HaBaHUE JIU1I. CamooOyuaroniuecs CUCTEMBI.
NcKyccTBEHHBI MHTEIUIEKT B KOMIBIOTEPHBIX HMrpax. Mcmosb3oBaHHE METOIOB
UCKYCCTBEHHOT'O MHTEJJIEKTa B OOydYaromMX cuctemax. Mcmosb30BaHHe METOOB
UCKYCCTBEHHOI'O0 MHTEJUIEKTa B poboTtoTexHuke. MHTepHeT Bemel. IlepcrnekTuBel
Pa3BUTHs KOMIIBIOTEPHBIX MHTEIEKTYalbHbIX cucTeM. HelipoHHsle ceTu.

AJITOPUTMBI U TPOTPAMMHPOBaHME

Qdopmanuzanuga  OoHATHS — anroputMa. Mammnaa — TelopuHra — Kak
YHUBEpCajabHas MOJeib BeuncieHni. Tesuc Yépua—Trropunra.

OneHka CII0KHOCTU BbIUMCICHUI. BpemMs paGoTbl U 00BbEM HCIONIB3yeMOM
naMsTH, UWX 3aBUCHUMOCTb OT pa3Mepa MCXOOHbIX JaHHbIX. OueHka
ACUMIITOTUYECKOW  CII0)KHOCTH ~ QJITOPUTMOB. AJTOPUTMBI  MOJUHOMHAIBHOM
cinoxHoctu. IlepeGopHbie anroputmbl. [Ipumepbl pa3TUYHBIX — AJITOPUTMOB
pelIeHns OJJHOM 3a/1a4i, KOTOPbIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[Touck mOpocCTHIX 4YHCENl B 3aJaHHOM JUAaINa30HE C IOMOIIBI aIropuTMa
«peuieTo DparocheHay.

MHuoropa3psiAHbie 1eble YUCIa, 3a1a4d JUITMHHON apu(QMETHKH.

CrnoBapu  (accollMaTUBHBIC MACCHBBI, OTOOpaKCHMs).  XOII-TaOJIHUIIHI.
[TocTpoenue andaBuTHO-4aCTOTHOTO CIIOBApPS ISl 33JaHHOTO TEKCTA.

Crexkn. AHanmu3 TPaBUIBHOCTH CKOOOYHOTO BBhIpaKeHUA. Bblumncienue
apu(METHIECCKOTO BBIPAXKEHHS, 3aIIUCAHHOTO B MOCTOHUKCHON hopme.

Ouepenu. Mcnonb3zoBanue ouepeau sl BDEMEHHOIO XPAaHEHHUS! TaHHBIX.

Anroputmbl Ha rpadax. [loctpoeHne MHUHUMAIBLHOTO OCTOBHOTO JIE€peBa
B3BEILIEHHOT'O CBSI3HOTO HEOPUEHTHUPOBAHHOrO rpada. KomuuecTBo pazmnmyHbIX
myTel MEXy BEpIIMHAMHU OPUCHTUPOBAHHOTO AIMKINYECKOTO rpada. AJITopuT™m
JIeUKCTpBI.

JepeBbs. Peanmm3anus gepesa ¢ MOMOLIBIO CCBUIOYHBIX CTPYKTYp. JlBOMUYHBIE
(6unapubie) nepeBbsi. [locTpoeHue naepeBa UIsl 3aJaHHOTO apU(PMETUUECKOTO
BbIpaK€HUs. PeKypcuBHbBIE airOpuTMbl 00X04a jaepeBa. Mcnonb30BaHUE cTeKa U
odepeau s 00Xo/1a iepeBa.

JluHaMmHuueckoe MOpOrpaMMUpPOBAHHME KakK METOJ pElIeHus 3aaady C
COXpaHEHUEM IPOMEXKYTOUHBIX PE3yJbTaTOB. 3aJaud, PELIAEMble C IOMOUIBIO



JTUHAMHYECKOTO MPOTPAMMHUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (YHKIUH,
MOACYET KOJIMUECTBA BAPUAHTOB, 3aJ]a4l ONTUMHU3AIUY.

[lonsitTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MHpOrpaMMHUpOBaHUU. OOBEKTH U
kiaccbl. CBOMCTBA U METOJbl O00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTrka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO IMOAXO/A.
WNukancynsuus, Haclie10BaHue, TOJIUMOPHU3M.

Cpensl ObicTpoii pa3paboTku mnporpamm. I[IpoektupoBanue wuHTEpdeiica
nosib3oBarenisa.  Mcmonb30oBaHHWE TOTOBBIX — YIPABISEMBIX  AJIEMEHTOB  JUIs
nocTpoeHust uaTepdeiica.

O630p  s3bIKOB  mporpammupoBanusi.  [loHstme o  mapagurmax
porpaMMHUPOBaHMUS.

NupopmManmoHHbIE TEXHOJIOIHH

Otanbl  KOMIIBIOTEPHO-MATEMAaTHUYECKOTO  MOJICIMPOBAHMS:  MMOCTAHOBKA
3aj1aud, pa3paboTKa  MOJEIM, TECTUPOBAHUE  MOJICNU, KOMIIBIOTEPHBIN
AKCTIEPUMEHT, aHAJIU3 PE3yJIbTaTOB MOJICIIUPOBAHUSI.

Jluckperuzanuss TOpU  MaTEMAaTUUYECKOM MOJICIMPOBAHUU  HEMPEPBIBHBIX
npoiieccoB. MogenupoBanue JABWXKEHUs. MojenupoBaHue OHMOJOTUYECKUX
cucteM. MaremaTudeckue  MOJEIM B OKOHOMHUKE.  BbhIUHCIUTENbHBIC
AKCHEPUMEHTHI C MOJICIISIMHU.

O6paboTka pe3yabTaTOB SKCHEpUMEHTa. MeToJT HaMMEHBIINX KBaJIpaTOB.
OneHka 4YHUCIOBBIX MApaMeTPOB MOIECIUPYEMBIX OOBEKTOB M  IMPOIECCOB.
BoccTraHoBieHue 3aBUCUMOCTEN 110 PE3yIbTaTaM 3KCIIEPUMEHTA.

Beposarnoctaeie  mopenu.  Metoast  Monte-Kapmo.  MiMuTanmoHHOE
mMonenupoBanue. CUCTEMBbI MAaCCOBOTO 00CITYKMBaHUSI.

Tabnuunple (pensuroHHBIC) 0a3bl JaHHBIX. Tabnuila — TMpeacTaBlICHHUE
cBeleHnil 00 OMHOTHMHIHBIX 00BekTax. Iloie, 3amucek. Kimrou tabmunel. Pabora c
roroBoii 0a30il AaHHBIX. 3amoiHeHWE O0as3bl JaHHBIX. [lOMCK, COpPTHpOBKA H
bunbTpanus MTaHHBIX. 3ampOChl Ha BBIOOPKY JAHHBIX. 3ampoChl C MapamMeTpaMH.
Brruncnsiembie noss B 3ampocax.

MHororabnuunble  0a3bl  JaHHBIX. THIBI  CBA3EH MeEXAy TaOIUIIaMH.
Buemnuii kmro4. [lemocTHOCT 6a3b1 TaHHBIX. 3alpOChl K MHOTOTAOIUYHBIM 0a3am
JAHHBIX.

NutepHer-ipuiioxenus. [lonsiTHe 0 cCepBEpHON U KIIMEHTCKOM YaCTAX CauTa.
TexHomorus: «KJINEHT — CepBEP», €€ NTOCTOMHCTBA M HenocTaTku. OCHOBBI SI3bIKa
HTML u xackamaeix Tabmur ctwied (CSS). Cuenapum Ha s3bike JavaScript.
@®opmbl Ha BEO-CTpaHHUIIE.

Pasmemienne Be6-caiiToB. Ycimyra XocTuHTa. 3arpyska ¢aiaoB Ha CailT.

BBoa n300pakeHHil ¢ MCMOJIB30BAHUEM PA3TUYHBIX IUMPOBBIX YCTPOUCTB
(undpoBbIX (oToanmapaToB U MUKPOCKOIOB, BUACOKAMEp, CKAHEPOB U APYTUX



yctporictB). ['paduueckuit penakrop. Pazpemenue. Kanpupoanue. Ucnpapienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOpPpEeKUHs  ILIBETA.
OOeciBeunBaHue LBETHBIX H300pakeHuil. Perymb. PaGota ¢ obOmactamu.
QUIbTPHIL.

MHuorocnolinble n3o0paxkeHus. TekcrtoBble ciou. Macka cnos. Kanainsl.
Coxpanenue BblaesneHHON oOnactu. IlogroroBka wirocTparuil 1ias BeO-calToB.
AHUMHpOBaHHBIE U300paKEHUS.

Bekropnas rpaduka. IlpumutuBbl. W3mMeHeHHe moOpsiaKa 3JIEMEHTOB.
BripaBHuBaHue, pacnpenenenue. ['pynnupoBka. Kpusble. @opMaTtsl BEKTOPHBIX
pucynkoB. Mcnonb3oBanue KOHTYpoB. BekTopu3zanus pacTpoBbIX H300paxeHUH.

[IpyHUMNBI  TIOCTPOEHUS M PENAKTUPOBAHUS TPEXMEPHBIX  MOJEIEH.
Cerounble Mogenu. Marepuanbl. MoaennpoBaHWE HCTOYHUKOB OCBEIICHMUS.
Kamepsl. ApnutuBHbie TexHonoruu (3D-mpunrtepsl). Ilonste o BUpTyalbHOU
PEaIbHOCTU U JOTIOJIHEHHOW peajbHOCTH.



IINTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBLBI 110
MHO®OPMATUKE (YTJIVBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJIHEI'O
OBLIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTH M CHOCOOHOCTH
oOy4Jaromuxcs pPyKOBOACTBOBAThCS CHOPMUPOBAHHONW BHYTpPEHHEH MO3ULIUEH
JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTAllUi, TO3UTUBHBIX BHYTPEHHHUX
yOeXICHUH, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTSIM  POCCUHCKOTO
o0111ecTBa, pacIIUPEHUE KUZHEHHOTO OMbITa W OMbITA JAEATEILHOCTH B IMPOIECCE
peanu3alu  CpeJACTBaMU  y4eOHOro TMpeaMeTra OCHOBHBIX — HamlpaBICHUN
BOCITUTATEIILHON JIESITEIIbHOCTH.

B pesynbrate wusyuenus wuHGOpPMATUKU Ha YPOBHE CpEIHEro OOIIero
oOpaszoBanus y obOyuaromierocss OyayT copMHpOBaHBI CIEAYIONINE JTUIYHOCTHBIC
PE3YNbTATHI:

1) rpa’sKaaHCKOr0 BOCIMTAHUA:

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX TMpaB M OOS3aHHOCTEH, yBaK€HUE
3aKOHAa U TpaBOMOpSAKa,  COOJIOJEHWE  OCHOBONOJATAIONIMX  HOPM
MH(GOPMAIIMOHHOTO TpaBa U MHGOPMAIIMOHHON 6€30MacHOCTH;

TOTOBHOCTh IPOTUBOCTOSITh HMACOJIOTMU SKCTPEMHU3MA, HAlMOHAJIW3Ma,
KCeHO(hOoOUH, AUCKPUMHUHAIIMU IO COLMAIBHBIM, PEIUTHO3HBIM, PaCOBBIM,
HAllMOHAJBHBIM [IPU3HAKaM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NIaTPUOTHYECKOT0 BOCIMTAHMS:

LEHHOCTHOE OTHOIIIEHUE K UCTOPUUECKOMY HaCJIEAUI0, TOCTUREHUAM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHNE 3HAaUeHUs] HHPOPMATUKH KaK HayKH
B ’KM3HU COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHUPYSACh HA MOPAJIIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
ceru MHTepHerT;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYasg JCTETUKY HAy4YHOTO U
TEXHUYECKOT0 TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPUHUMATH PA3IMYHBIC BHUABl HMCKYCCTBAa, B TOM YHCIIC
OCHOBAHHOT'O HAa MCIOJIb30BaHUH UH(OPMALIMOHHBIX TEXHOJIOTHIA;

5) pu3nvecKOro BOCIUTAHMUSA:

copMUPOBAaHHOCTH  3JA0pPOBOTO M 0Oe3omacHOro  oOpaza  JKU3HHU,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JIOPOBbIO, B TOM 4YHUCJIE 3a CYET



coOmoieHus1 TpeOOBaHUM 0€30MacCHON AKCIUTyaTalluu CPEACTB MH(POPMALIMOHHBIX
1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOI0 BOCIIMTAHMS

FOTOBHOCTh K AaKTMBHOW JEATEIBHOCTH TEXHOJOIMYECKONM U COLMAIbHOU
HAIpPaBJICHHOCTH, CIIOCOOHOCTh MHULIMUPOBATH, IUIAHUPOBATH U CAMOCTOSITEIBHO
BBITMOJHSATH TAKYIO J€ATEIbHOCTD;

uHTepec K cdepaM MNpoPECCHOHATBHOM JEATENbHOCTH, CBA3AHHBIM C
UH(POPMATHUKOM, MPOrpaMMHUPOBAHHUEM M HHPOPMALMOHHBIMU TEXHOJOTHSIMHU,
OCHOBAaHHBIMU Ha JOCTH)KEHUAX HAyKW HMHOOPMATHKKA M HAYyYHO-TEXHUYECKOTO
nporpecca, yMEHHE COBepIIaThb OCO3HAHHBIM BBIOOp Oynylied mnpodeccuu u
peanu30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIaHBbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
NPOTSKEHUU BCEU KU3HH;

7) 3KOJIOTNY€eCKOT0 BOCIIUTAHMS:

OCO3HAaHME TJI00aTBHOrO0 XapakTepa JKOJOTMYECKHX NpoOJieM M MyTell ux
pemieHus, B TOM 4WciIe ¢ Yy4€TOM  BO3MOXKHOCTEH  HH(OpMaAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTUIA;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(OpMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Ppa3BUTHs HAyKH, NOCTHKEHMSIM Hay4YHO-TEXHHYECKOI'0 IIporpecca M
OOIIIECTBEHHOM MPAaKTUKH, 32 CYET IOHUMAHUS POJIU MH(POPMAILIMOHHBIX PECYpPCOB,
MH(POPMAIIMOHHBIX MPOLIECCOB U HH(POPMALMOHHBIX TEXHOJOTUH B YCIOBHSIX
U(pPoBOM TpaHCPOpMAIIIK MHOTUX C(ep KU3HU COBPEMEHHOI'O OOIIECTBA;

OCO3HAaHUE LIEHHOCTH HAYYHOM JEATEIbHOCTH, FOTOBHOCTH OCYIIECTBISThH
INPOEKTHYIO U UCCIIEI0BATENbCKYIO JESTENbHOCTh HHANBUAYAIBHO U B TPYIIIE.

B npouecce noctukeHus JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPAMMBI
no wuHbopMaTUKe Yy OOY4YalOLIUXCS COBEPIIEHCTBYETCS HSMOLIMOHAJIbHBIH
UHTEJUIEKT, IPEATNoaraommii chopMupoBaHHOCTb:

CaMOpPETYJIMPOBAaHMS, BKJIIOYAIOLIErO0 CaMOKOHTPOJb, YMEHHE IPUHUMAThH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHUE, CIIOCOOHOCTh aJanTHPOBAThCS K
HMOLIMOHAIBHBIM U3MEHEHUSM U MPOSBISATH THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBALMH, BKJIIOUYAOIIEH CTPEMIIEHUE K JOCTHKEHHUIO LENH U
ycrnexy, ONTHMH3M, WHHUIHMATHBHOCTh, YMEHHME JE€HCTBOBAThb, MCXOAS U3 CBOMX
BO3MOXKHOCTEH;

SMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MIOHUMATh 3MOLIMOHAJIBHOE COCTOSIHUE
IPYIUX, YYUTBIBATh €r0 MPU OCYIIECTBIEHWH KOMMYHMKAIUMHU, CIIOCOOHOCTh K
COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIFOUAOIINX CIOCOOHOCTh BBICTPAUBATH OTHOILIECHHUS
C APYTUMH JIFOJIbMHU, 3a00TUTHCS, IPOSBIISATH HHTEPEC U pa3periaTh KOH(IUKTHI.



METANPEIMETHBIE PE3YJIBTATBI

B pesynpraTe wu3ydeHuss HHOOPMATHKM HAa YpPOBHE CPEAHETO OOIIEro
oOpa3zoBaHusg y oOyuaromerocs OyayT chOpMUPOBaHbI MeETalpEAMETHbBIE
pe3ynbTaThl, OTPaXKCHHBIE B YHHBEPCAIBHBIX YYEOHBIX NEHCTBHUSIX, a UMEHHO —
NO3HABAaTeIbHbIC yHHUBEpPCATbHBIC Y4YeOHBIE JIEHUCTBUS, KOMMYHHUKAaTHBHBIC
YHHUBEpCAIbHBIE yueOHBIE IEHCTBUS, DPETYJISTUBHBICE YHUBEpCAIbHBIC Y4YeOHBIC
JEHCTBUS, COBMECTHAS JIEATEIBHOCTD.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE 1eHCTBHS

1) 6a30Bble JJOrHYecCKHe AeHCTBUS:

CaMOCTOSITEIbHO  (OPMYJNHpPOBATH W aKTyaJlU3UpPOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAaHUS JJII CPaBHEHWS,
Kiaccudukauu u 006001eHNS;

OTIPENENIATh IIeJIU JeATCIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUU HX
JIOCTHKCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH U IMMPOTHBOPEYHS B PACCMATPHUBACMBIX SBJICHUSX;

pa3pabaTbiBaTh IUIAH PEIICHUS TPOOJIEMBbl C y4ETOM aHajdu3a MMEIOLTUXCS
MaTepHUAIIbHBIX U HEMAaTEepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JIEATEILHOCTH, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IEJISIM, OLIEHUBATh PUCKH MOCJIEACTBUH JESITEIIbHOCTH;

KOOPJIMHUPOBATH M  BBINOJIHATH pabOTy B  YCIOBHUSX  pealbHOroO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBAaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE 1eHCTBUSI:

BJIQ/IETh HABBIKAMHU Y4EOHO-MCCIIEI0BATENbCKOM M MTPOCKTHON IESITEILHOCTH,
HaBBIKAMH  paspenieHus MpoOsieM, CIHOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METO/IOB PEIICHUS TPAKTUYECKUX 3aa4, IPUMEHEHHUIO
Pa3TUYHBIX METOJIOB MTO3HAHUS;

OCYUIIECTBIISITh PA3THYHBIE BUIBI JEATEIBHOCTH TIO TOJYYEHHUIO HOBOTO
3HAHMSI, €r0 HMHTEPIpPETalnH, MPeoOpa30BaHUI0O U MPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX CHUTyallUsX, B TOM YHCII€ TPHU CO3JAaHUM YyYEOHBIX M COIMAIBHBIX
POEKTOB;

dbopMHUpOBaTH HAYYHBIN THM MBIIUICHUS, BIaJI€Th HAYYHOU TEPMHUHOJIOTHEH,
KITIOYEBBIMU TIOHITUSIMU U METOJIaMH,

CTaBUTb U (HOPMYJNHPOBATH COOCTBEHHBIE 3aJayd B 00pa30BaTENIbHOU
JESTETHPHOCTH U )KU3HCHHBIX CUTYAITUsX;



BBISIBJISITh TIPUYMHHO-CJICJACTBCHHBIC CBSI3M M aKTyaJlM3WpOBaTh 3a/ady,
BBIIBUTATh THIOTE3y €€ pelIeHUs, HaXOAWTh apryMEHTHI ISl JOKa3aTelhCTBa
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MAPAMETPhl U KPUTESPUH PCIICHUS;

aHANMM3UPOBATh TIOJYYCHHBIE B XOJEC PCIICHHWS 3aJaddl  Pe3yJIbTaThl,
KPUTHYECKH OIICHHBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHECHHE B HOBBIX
YCIIOBUSX;

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IIEJICHANIPABIICHHBIN TMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHCTBUS B TPO(PECCHOHATIBHYIO CPENY;

YMETh TICPCHOCUTH 3HAHHUS B IMO3HABATEIBHYIO M TMPAKTHUYECKYIO OO0JacTH
KU3HEEATEITHHOCTH;

YMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC HWJCH, MpeJiaraTh OpPUTHHAIBHBIC MOAXOABI U PEIICHHS,
CTaBUTb NIPOOJIEMBI U 33J1a4H, JIOMYCKAOIINE aIbTCPHATUBHBIC PCIIICHHUS.

3) pabora ¢ nunpopmaumeii:

BJIaJICTh HABBIKAMH IOTYYCHUS WH(GOPMAIIUU M3 UCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOSITEJIbHO ~ OCYIIECTBIIATH  IOWCK,  aHaju3, CHUCTEMAaTU3AIHMI0 M|
UHTEPIIPETAIINI0 HHPOPMAIIUN Pa3IMIHBIX BUIAOB M (POPM IIPEICTaBICHUS;

CO3/aBaTh TEKCThl B pa3IMYHBIX (opmarax ¢ y4E€TOM Ha3HAUCHUS
UHPOpMAIIMK W  [EJIeBOM  ayJAWTOpWUH, BHIOWpas ONTHMAIBHYI  (opMy
NPEICTABIICHUS U BU3yaIH3AIIHH;

OILICHWBATh JIOCTOBEPHOCTD, JICTUTHMHOCTh HH(OpMAaInu, €€ COOTBETCTBUE
NIPaBOBBIM M MOPAJTbHO-3THYECKUM HOPMaM;

UCTIOJh30BaTh  CpelICcTBA HMH(DOPMAIMOHHBIX HM  KOMMYHHKAIIHOHHBIX
TEXHOJIOTUHA B PEIICHHH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W OPTaHU3AIIMOHHBIX
3a71a4 ¢ COOJIOJICHHEM TpeOOBaHUN HOProOHOMHUKH, TEXHUKH O€301acHOCTH,
THTUEHBI, PECYpCcOCOEpEeKCHHs, TMPABOBBIX H  OTHYECKHX HOPM, HOPM
nH(OpMaIMOHHON 0€30TaCHOCTH;

BJIQJIETh ~ HABbIKAMHU  pACIO3HABAaHUS M 3alUTHl  WHGOpMAINH,
UH(GOPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH.

KoMMyHUKATHBHBIE YHUBEPCcAJIbHbIE YUeOHbIe /1eficTBUs

1) oOmenme:

OCyHmCCTBIIITh KOMMYHHUKAIIWUK BO BCCX C(bean KHU3HU,

pacmo3HaBaTh HeBepOadbHBIE CpEACcTBa OOIEHWs, MMOHWMATh 3HAYCHHE
COMAJIbHBIX 3HAKOB, pPacCIIO3HABATh IIPCAIIOCHIIKHU KOH(l)J'II/IKTHBIX CI/ITyaI_II/Iﬁ nu
CMATYATh KOH(bHHKTBI;

BJIQJICTh  PA3JUYHBIMM  CIIOCOOAMHM  OOIIEHHS ©W  B3aUMOJICHCTBHS,
apryMEHTHUPOBAHHO BECTHU JUAJIOT, YMETh CMAT4aTh KOH(IUKTHBIE CUTYalUH;



Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJIICTB.

2) coBMecTHAasl 1eATeJIbHOCTD:

[IOHUMAaTh W MUCIIOJIB30BaTh MPEUMYILIECTBA KOMAHIHOW U WHIWBUAYaIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX NEHUCTBUUA C YUYETOM OOLIUX
UHTEPECOB U BO3MOYKHOCTEHN KaXKAOr0 YIEHA KOJUIEKTUBA;

IIPUHAMATh  L€Id  COBMECTHOM  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPAWHUPOBATh JEUCTBUS IO UX JOCTMIKEHUIO: COCTAaBJIATH ILIAH JIEMCTBUH,
pacupenensiTh poid ¢ Y4ETOM MHEHUH Y4YaCTHUKOB, OOCYXAAaTh pPe3yJIbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
oO1uit pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3WULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAUMMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATETMYECKOE IOBEACHUE B Pa3JIMYHBIX
CUTYalIUSIX, TPOSBIIATh TBOPUECTBO U BOOOpaKEHUE, ObITH UHUIIUATUBHBIM.

PeryjsiTuBHBIC YHHBepcaJibHbIe YUueOHbIe JAeilicTBUS

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYLIECTBIIATh IMO3HABATENIBHYIO NIE€SITENBHOCTh, BBISIBISATH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1auu B 00pa30BaTEIbHOM
NEATEIIbHOCTU U dKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO  COCTABJIATH IUTAH pEIICHUs TNpodsieMbl €  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHU;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JenaTh OCO3HAHHBIN BBIOOp, apryMEHTHUPOBAaTh €ro, OpaTh OTBETCTBEHHOCTD
3a pELICHNUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKON SPYIUIINH B
pa3HbIX 00JIaCTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATHh COOTBETCTBUE PE3YJIbTATOB LIENSAM;

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOW  PEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMBbIX JEWCTBUA M MBICIUTENBHBIX MPOLECCOB, HX PE3YyJbTaTOB U



OCHOBAaHMM, MCHOJB30BaTh MPUEMBI pedIeKCUU ISl OLEHKU CUTyaluHu, BbIOOpa
BEPHOTO PELICHUS;

OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS IO X CHUKEHUIO;

[IPUHUMATh MOTHBBI M AapryMEHTHl JAPYTMX [pPH AHAIN3E PE3YIbTAaTOB
NEATEIIbHOCTH.

3) npuHATHSA ce0s U APYTUX:

OPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTATKU U JOCTOUHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYTMX MpPHU AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO JAPYTHX HA OIIHUOKY;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEJMETHBIE PE3YJIBTATBI

B mpormecce usydenuss kypca uHbOpMaTHKU YyriayOs€éHHOro ypoBHs 6 10
K1acce oOydYaromuMHCS  OyayT JOCTHUTHYTHI  CICAYIOIIME  TIPEAMETHBIC
pPEe3yIbTATHI:

BJIAJICHUE TPEJICTABICHUSIMH O POJXW HH(MOPMAIMM W CBSI3aHHBIX C HEH
IpOIIECCOB B TPHUPOJAE, TEXHUKE U OOIIECTBE, MOHATUAMH «UHMOpMAIUI»,
«MH(QOPMALIMOHHBIM  TPOIECC»,  «CUCTEMA»,  «KOMIIOHEHTHI  CHCTEMBI»,
«cucteMHbI AhHexT», «MHPOPMAIIMOHHAS CUCTEMAaY, «CUCTEMa YIIPaBICHUSY;

BJIaJICHHE METOJaMH ToucKa uHpopMmanuu B cetu HHTepHeT, yMmeHue
KPUTHYECKHU OLICHUBATh WH(OPMAIINIO, TOJYYEHHYIO U3 ceTH MHTepHeT;

YMEHUE XapaKTepu3oBaTh OOJBIINE JaHHBbIC, MPUBOJAUTH MPUMEPHI
UCTOYHUKOB HMX TIOJIYYCHHs] ¥  HAmpaBICHUS  HUCIIOJb30BaHUS, yMEHHE
KJIacCu(UIMPOBATh OCHOBHBIE 3aJlayd  aHalnM3a JaHHBIX (MIPOTHO3WPOBAHUE,
KJaccuuKarms, KJIacTepH3aIus, aHaIn3 OTKJIOHEHU), OHUMATh
MIOCIIEIOBATENILHOCTD PEIICHUS 3a/1a4 aHallM3a JaHHBIX: COOp MEPBUYHBIX JTAHHBIX,
OYMCTKA U OIICHKAa KauecTBa JaHHBIX, BHIOOD W/WIM TOCTPOECHUE MOJEIH,
npeoOpa3zoBaHUE JAHHBIX, BU3YAIH3AIUs JAHHBIX, MHTEPIPETALUs PE3yIbTaTOB;

MOHMMAaHWE OCHOBHBIX TIPUHIIMIIOB YCTPOHCTBA M (PYHKIIMOHHPOBAHUSA
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOWMIIBHBIX KOMITHIOTEPOB, TEHACHIIUN Pa3BUTHS
KOMITbIOTEPHBIX TEXHOJIOTHIA;

BJIAJICHUE HABBIKAMH PAa0OTHI C OMEPAIMOHHBIMU CHUCTEMaMHU, OCHOBHBIMU
BUJIaMH MPOrPaMMHOIO OOECleUeHUsl MJid pelleHus YdeOHbIX 3aj1ay 1o
BBIOPAHHOM CTICIIMATN3AITNH;

HaJIU4Ke MPEJCTABICHUN O KOMIIBIOTEPHBIX CETAX U UX POJIU B COBPEMEHHOM
MUpe, 0 0a30BBIX MPUHITUTIAX OPTAHU3ANNN U (DYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
cerei, o0 OOIMMX NPUHIUIIAX Pa3pabOTKU U (PYHKIUOHUPOBAHUS HHTEPHET-
MIPUIIOKEHNM;



MOHMMaHWE Yrpo3 HMHPOPMAIMOHHON 0€30MacHOCTH, HCIIOJIIb30BAaHHE
METOJJOB W CpPEICTB MPOTUBOACWUCTBUA OJTUM yrpo3aM, COONIOJCHHE Mep
6€30MacHOCTH, MPEAOTBPALIAIONINX HE3aKOHHOE PACIIPOCTPAHEHUE MEPCOHATBHBIX
JAHHBIX, COOJIIO/IEHNE TPEOOBAHUM TEXHUKU 0€30MaCHOCTH M TMTHEHBI IPHU padoTe
C KOMITBIOTEpAMH U JIPYTUMHU KOMITOHCHTaMH ITU(POBOTO OKPYKEHHUS, TOHUMAHHE
IIPABOBBIX OCHOB HCIIOJIb30BaHUS KOMITBIOTEPHBIX IporpamMM, 0a3 ITaHHBIX W
pabotel B ceTn MIHTEpHET;

NMOHMMAaHWE OCHOBHBIX MPHUHITUIIOB JHCKPETH3AIMH PA3JIMYHBIX BHJIOB
uHpOpMAIMK, YMEHHE ONpEACiATh HMHPOPMAIMOHHBIH OOBEM TEKCTOBBIX,
rpauUecKkuX W 3BYKOBBIX JaHHBIX MPH 3aJaHHBIX MMapaMeTpax JHCKPETH3alluH,
YMEHHUE ONpPEACIATh CPEIHIOI CKOPOCTh TMepeaaydl JaHHBIX, OICHUBATH
U3MCHCHHE BPEMCHU IMepeiadyd NpU H3MCHCHHH HWH(POPMAIMOHHOTO 00BbEMa
JTAHHBIX U XapaKTEPUCTUK KaHaJIa CBSI3M;

YMEHHUE HCITOJIB30BaTh MPHU PEIICHUH 3a7a4 CBOMCTBA MO3UIIMOHHOMN 3aIHCH
YKCEJI, AJITOPUTMA ITOCTPOCHUS 3aITUCH YUCIIA B MMO3UIIMOHHOW CUCTEME CUMCIICHHUS
C 3a/JIaHHBIM OCHOBaHHEM M TOCTPOCHHS YHCIA 10 CTPOKE, COAEpIKaIle 3amuch
ATOr0 4YHCla B TIO3WIIMOHHOW CHUCTEME CUWCIICHHS C 3aJaHHBIM OCHOBaHUEM,
YMEHHUE BBINOJHATh apu(PMETHUSCKUE OIepalid B IMO3MIIMOHHBIX CHCTEMax
CUMCIICHUS;

YMEHHUE BBIMOJHATH MPeoOpa3oBaHUsl JIOTUYECKUX BBIPAXKEHUU, HCIONB3YS
3aKOHBI anreOpbl JIOTUKH, YMEHHE CTPOUTh JIOTMYECKOE BBIPAXKEHHE B
JTU3BIOHKTUBHON U KOHBIOHKTUBHON HOPMAaJIbHBIX (popMax Mo 3aJaHHOW TaOiuile
UCTUHHOCTH, HCCJIENOBAaTh 00JacTh HMCTUHHOCTH BBICKA3bIBAHUSA, COJEPIKAIIETO
nepeMeHHbIe, PeIIaTh HECJIOKHBIC IOTUUYECKUE YPAaBHEHUS U CUCTEMbI YPaBHEHUI;

NMOHUMaHHE 0a30BBIX QJITOPUTMOB OOpPAOOTKHM YHCIOBOM W TEKCTOBOMU
uHbOpMaIMK (3aITUCh YUCEN B MO3UIIMOHHON CHUCTEME CUUCIICHHS, HaXOXICHHE
BCEX IMPOCTHIX YKCEI B 33JIaHHOM JHarna3oHe, 00pad0oTKa MHOTOPA3PSIHBIX IIEJIbIX
YKCell, aHAJIN3 CUMBOJIBHBIX CTPOK U JIPYTHX), AITOPUTMOB TIOUCKA U COPTHUPOBKH,
YMEHHUE ONPENENATh CIOKHOCTh H3YyYaeMbIX B Kypce O0a30BBIX aJITrOpPUTMOB
(cyMMUpOBaHUE DJIIEMEHTOB MacCHBa, COPTUPOBKAa MAacCuBa, MepeOOpHBIC
AITOPUTMBI, IBOUWYHBIA TIOMCK) W MPHUBOJUTH MPUMEPHI HECKOJIbKUX aITrOPUTMOB
Pa3HOM CIOKHOCTH JJIs1 PEIIECHUS OJTHOW 3a/1a4H;

BJIQJICHHE YHUBEPCAIBHBIM S3BIKOM MPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHusMH O Oa30BBIX THIAX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHHE HCIIOJIb30BaTh OCHOBHBIC  YIPABISIONIHNEC
KOHCTPYKIIHM, YMEHHE OCYIICCTBISTh aHalu3 TNPEIJI0KEHHON MPOrpaMMBI:
OTIPEJIEISITh PE3YNIBTAThl PAOOTHI MPOTPAMMBI MIPU 33TaHHBIX WCXOJIHBIX JTAHHBIX,
OTIpEJIeNSITh, TPU KAKUX HCXOJHBIX JTaHHBIX BO3MOKHO TMOJIYYCHHE YKa3aHHBIX



pE3yNbTATOB, BBIABIATH JAaHHBIE, KOTOPbIE MOTYT MPUBECTH K OLIMOKE B padoTe
porpaMmmsl, (POPMYJIMPOBATH NPEIIOKEHUS 10 YIYUIIEHUIO IPOrPAaMMHOTr0 KO/a;

YMEHUE CO3/1aBaTb CTPYKTYpUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI H
J€MOHCTPAlMOHHBIE MAaTEPHUAIIbI C UCIOJIb30BAHUEM BO3MOKHOCTEW COBPEMEHHBIX
IPOrpPaMMHBIX CPEJCTB U 00JAYHBIX CEPBHCOB;

YMEHHUE UCIOJIb30BaTh 3JIEKTPOHHBIE TAOIUIBI Il aHAJIN3a, MPEACTABICHUS
U 00pabOTKM  JaHHBIX  (BKJIIOYas  BBIYMCIEHHE  CYMMBI,  CPEIHETO
apu(pMETUYEeCKOro, HauOOJIBIIET0 W  HAUMEHBIIEro 3HAYCHWH, pEelIeHHe
ypaBHEHHM, BBHIOOp ONTHUMAIBHOIO pEIHIeHUs, MOJ00p JMHUM TpPEHIa, peuIeHUue
3a/1a4 MPOTHO3UPOBAHUSA).

B npouecce u3ydenus kypca UHGOpPMATHKU YriyOJE€HHOTO ypoBHsS 6 11
Knacce oOyvaromuMmucss  OyAyT  JOCTUTHYTBI — CIEAYIOUIME  TMpPEIMETHBIE
pE3yNbTaThI:

YMEHUE CTPOUTh HEpPABHOMEPHBIE KOJbl, JOMYCKAIOIIMEe OJHO3HAYHOE
JEKOAMpPOBaHUE CcOOOIIeHUN (TpeUKCHbIE KO/ABI), MCHOJIb30BAaTh MPOCTEHIINe
KOJbl, KOTOpPbIE TO3BOJISIIOT OOHAPYKUBATh U UCIPABJIATH OMMOKHU MpPH Mepeaade
JAHHBIX, CTPOUTH KOJI, 00€CTEeUMBAIOIINNA HAUMEHBIIYI0 BO3MOXXHYIO CPEIHION0
JUIMHY COOOIIEHHs TpPU HM3BECTHOM YAacTOT€ CHUMBOJIOB, MOSCHSTH MPUHIUIIBI
paboTBI IPOCTHIX AJTOPUTMOB CXKATUS JaHHBIX;

YMEHHE pellaTh aJrOPUTMUYECKUE 3aJauH, CBSI3aHHBIE C aHAJIU30M rpados
(3a1auM  TOCTPOEHUS ONTHMAJIBHOIO IYTH MEXIy BeplIMHamMu Tpada,
ONpesieNeHUs]  KOJIMYEeCTBA  Pa3IUYHBIX ~ MOyTel  MEXIy  BEpLIMHAMHU
OpPUEHTUPOBAHHOI'O AIMKINYECKOro rpada), yMEHHE HCIIOJIb30BaTh JEPEBbs IMPU
aHaJlu3e€ W TOCTPOEHUU KOJOB M JJs TNPEACTaBICHUS apuPMEeTHIECKUX
BBIPAXKECHUM, TIPU PELICHUH 33]a4 NOUCKA U COPTUPOBKH, YMEHHUE CTPOUTH JECPEBO
UTPBI 110 33JJaHHOMY aJIrOpUTMY, pa3pabaTbiBaTh U 00OCHOBBIBATH BBIUTPHILIHYIO
CTpaTETUIO UTPHI;

yMEHHE pa3pabaTbiBaTh U pEaJ30BbIBATh B BHUAE Iporpamm 0a3oBbIE
AITOPUTMBI, YMEHHE MCIOJIB30BaTh B IPOrpaMmax [IaHHBIE PA3IMYHBIX THUIIOB C
y4€TOM OIrpaHMYEHUN Ha AMAaNa30H WX BO3MOXKHBIX 3HAUEHUM, NMPUMEHATH IPU
pELIEeHUH 3a]1a4 CTPYKTYpPBI JaHHBIX (CIIMCKH, CIIOBAPH, CTEKU, OYEPE]IU, 1EPEBbS),
UCMOJb30BaTh 0a30BbIE ONEpalMi CO CTPYKTypaMu JaHHbBIX, [PUMEHSThH
CTaHJApTHBIE U COOCTBEHHBIE MOJANPOrpaMMBbl U1 00paOOTKM YHMCIIOBBIX JTaHHBIX
M CUMBOJIBHBIX CTPOK, HCIOJb30BaTh MpPH pa3pabdOTKe mporpamm OUOIHOTEKH
HOANpOrpamMM, 3HaTh (YHKUHOHAIbHBIE BO3MOYKHOCTH HHCTPYMEHTAJIBHBIX
CPEICTB cpelpl pa3pabOTKH, YMEHHUE HCIOIb30BaTh CPEACTBA OTIAKU IIPOrpamMM B
cpelie MporpaMMHUpPOBAHMSI, YMEHHUE JTOKYMEHTHUPOBATH IPOrPaMMBl;

YMEHHUE CO3/1aBaTh B€O-CTPAHULIBI;



BJIAJICHUE OCHOBHBIMU CBEJEHUAMH O 0a3ax JaHHBIX, HX CTPYKTYpE,
CpeACTBax co3faHusi U paboThl C HUMH, YMEHHE HCIOJIb30BaTh TaOIUYHBIC
(pensiMOHHBIE) 0a3bl JAHHBIX (COCTaBIATH 3aMPOCHl B 0a3aX JAHHBIX, BBHIMOJIHATH
COPTUPOBKY M IMOUCK 3amuceil B 0a3e JaHHBIX, HANOJHATH pa3paboTaHHYyIO Oa3y
JTAHHBIX ) U CTIPABOYHBIE CUCTEMBI;

YMEHUE UCTOJIb30BaTh KOMITBIOTEPHO-MATEeMaTUYECKUE MOJICIIH JIJIsl aHalnu3a
00BEKTOB M TpoIeccCOB: (OPMYJIHUPOBATH I1€Jb MOJCIUPOBAHUS, BBIMOIHATH
aHaau3 pe3yJbTaTOB, TMOJIYYEHHBIX B XOJI€ MOJEIUPOBAHUS, OIICHUBATH
COOTBETCTBHE MOJEIN MOJETUPYEMOMY OOBEKTY WM MpPOIECCy, MPEACTABIAThH
pe3yabTaThl MOACIUPOBAHUS B HATJISITHOM BUJIC;

YyMEHHUE OpraHU30BBIBaTh JUYHOE HWH(POPMAIIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAHUEM  PA3JIMYHBIX CPEACTB MUGPPOBBIX TEXHOJOTHM, TOHUMAHUE
BO3MOXKHOCTEH ITM(MPOBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYr, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB,;

MOHUMAHUE OCHOBHBIX MPUHIIUIIOB PabOTHI, BOBMOXHOCTEH M OrpaHUUYCHUS
PUMEHEHHSI TEXHOJIOTHH HCKYCCTBEHHOT'O WHTEJUICKTa B PA3JIMYHBIX OOJACTSX,
HaJU4Me TMPEJCTABICHUN O Kpyre pemaeMbiX 3a7ad MAaIlUHHOTO OO0y4YeHHS
(pacro3HaBaHus, KilacCU(UKAIMK W TPOTHO3UPOBAHUS) HAIMYHUE MPEICTABICHHIM
00  HCMONB30BAaHUM  HUHPOPMAIMOHHBIX  TEXHOJOTHH B Pa3IMUHBIX
npodeccroHaIbHbIX cdepax.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThl padoTsbI
pecypchbl
Pa3zpnen 1. LHudposas rpaMoTHOCTH
11 Kommnsrorep - yHuBEpCaapHOE YCTPOUCTBO 6
' 00pabOTKH JaHHBIX
1.2 [TporpammuOe obecnieueHme 6
1.3 KommbrorepHsie cetu 5
14 Nudopmannonnas 6e301MacHOCTh 7 2
Hroro no pazgeny 24
Pa3znea 2. Teopernueckne 0CHOBbI HH(POPMATHKH
[IpencraBnenne nHGOpMAaLIUU B
2.1 PeAt dop 19 2
KOMITbIOTEPE
2.2 OcHOBBI anredpsl TOTUKU 14
2.3 KommnbrorepHas apupmMernka 7
Uroro no pazaeny 40
Pasnen 3. AiiroputmMsbl 1 IPOrpaMMHPOBaHHUE
3.1 BBenenue B mporpaMMupoBaHue 16 0.5
3.2 BcenomorarenbHble alropuTMbl 8 2
3.3 YucneHHble METOIBI 5 3
AJTOpUTMBI 00paOOTKH CUMBOIBHBIX
3.4 P P 5 1

JaHHBIX




3.5 Anroput™bl 00pabOTKH MacCHBOB 10 3.5
Hroro no pazneny 44
Pa3znen 4. UndopManmoHHble TEXHOJIOTHHI
4.1 O0paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanu3 JaHHBIX 8 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 21.5




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pasnea 1. TeopeTuueckne 0CHOBbI HH(POPMATHKH
WNudopmanus n nHGopMamoHHbIe
1.1 dopman opman 10 2.5
MIPOIIECCHI
1.2 MoaenupoBanue 8 2
Hroro mo pazneny 18
Paznea 2. AroputMbl ¥ NPpOrpaMMHUpPOBaHHe
2.1 DNIEeMEHTHI TEOPUHU aJTOPUTMOB 6 1
2.2 AJNTOPUTMBI ¥ CTPYKTYPBI JaHHBIX 28 10
OCHOBBI 00BEKTHO-OPHEHTHPOBAHHOTO
2.3 PHEHTHP 16 45
IPOrpaMMHPOBAHUS
Hroro no pazneny 50
Paznen 3. UndopmanmoHHbie TEXHOJIOT U
KomnbroTepHo-MaTeMaTHUECKOe
3.1 P 8 2
MOJICIIUPOBAHUE
3.2 Ba3w1 manHBIX 10 4
3.3 Be06-caiitbl 14 4
3.4 KomnbrotepHas rpaguka 8 3.5
3.5 3D-monenupoBanue 8 3
Hroro no pazneny 48




PesepBHoe Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

136

36.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Konrpoaprre | Hpakririeckite H3y4eHHusi | oOpa3oBaTeIbHbIE
padoThI padoTsbI pecypest
TpeGoBaHMs TEXHUKH O€30MACHOCTU U
1 TUTHEHBI IPH paboTe ¢ KOMITBIOTEPAMU H 1
JIPYTUMHU KOMITOHEHTaMH II(PPOBOTO
OKpY>KEHUS
5 [TpuHIIMTIBI pabOTHl KOMITBIOTEPOB H 1
KOMIIBIOTEPHBIX CUCTEM
3 OOMeH 1TaHHBIMU C TIOMOIIBIO LIHH. 1
KoHTposnepsl BHEIIHUX YCTPOMCTB
4 ABTOMAaTHYECKOE BBIMIOJIHEHUE IPOrPaMMBbl 1
IIPOLIECCOPOM
OnepaTtuBHas, IOCTOSHHAS U
5 J0JIroBpeMeHHas namsTb. KoHTposuiepsl 1
BHEIIHUX ycTpocTB. [Ipsimoit noctyn k
namsITH
5 CoBpeMeHHbIE KOMIIBIOTEPHBIE 1
TEXHOJIOTUHU
IIporpammuoe obecnieueHue
7 KOMIIBIOTEPOB, KOMITbIOTEPHBIX CUCTEM U 1
MOOMIIBHBIX YCTPOMCTB
8 CucteMHOe MporpaMMHOE obecrieueHue. 1

OHepaL{I/IOHHHC CUCTCMBI




Yrunutel. [[paiiBepsl yCTPONCTB.

o [TapamiensHOE TPOrpaMMUpPOBaHUE

10 WHcTannsamus v IenHCTaILIS IS
MIPOrPAMMHOTO O0ECTICUCHUS
@aiisioBbie cucTeMbl. [IpuHIATIBI

11 pa3MenieHus] © UMEHOBAHUS (aillioB B
nonroBpemMeHHOM mamsit. [11a6monsr ams
ONMCaHus rpynn Qainon
3axoHOMATENLCTBO PoccHiicKoi

12 denepanuu B 001aCTH MPOTPAMMHOTO
obecrneueHus U JAaHHBIX
[TpuHIMIIBI TOCTPOCHUS U aImapaTHBIE

13 KOMITOHEHTBI KOMITBIOTEPHBIX CETEH.
CeTteBble MPOTOKOJIBI

14 Cetp UnTepuer

15 Pasnenenue IP-cetn Ha moaceTu ¢
MTOMOIIBI0 MAaCOK TOJICETEH

16 CereBoe aIMUHHCTPUPOBAHUE
Buner nestensHocT B cetu HTEpHET.

17 Cepsucsl UnTepHera. ['ocymapcTBeHHbIC
AJIEKTPOHHBIE CEPBUCHI U YCIYTH

18 HNudopmanmnonnas 6e301MacHOCTh

19 BpenoHocHsle nmporpaMMHoe o0ecriedeHne
U MeTo/1bl 0OpPBHOBI ¢ HUM

20 [IpakTndeckas paboTa mo Teme
"AHTUBHPYCHBIE TPOrpaMMBbl"”

21 Opranuzanus JMYHOTO apXHUBa

uHpopmanuu. PesepBHoe KonmupoBaHue.




[TaposibHas 3amuTa apxuBa

22

HIndposanue gaHHBIX

23

Anroputm mudposanus RSA.
Creranorpadus

24

[IpakTudeckas pabora 1mo Teme
"[lludpposanue naHHBIX"

25

WNudopmanius, 1aHHbIE U 3HAHUS.
NubopmanmoHHBIC IPOIECCH B IPUPOJIE,
TEXHUKE M OOIIECTBE

26

HerepBIBHI)Ie U TUCKPETHBIC BEJIMUWHBI U
CUTHAJIBI. HGO6X0)II/IMOCTI) AUCKPETU3alun
nHpOpManuu, MpeaHa3HaAYEeHHOMN /IS
XpaHEeHUS, TIepe1adr 1 00paboTKH B
U(POBBIX CUCTEMAaX

27

JIBonuHoe koaupoBaHue. PaBHoMepHbIE U
HepaBHOMEpHBIE KOAbI. JlekoaupoBaHue
COOOIIIEHUH, 3aITUCAHHBIX C TOMOUIbIO
HEpaBHOMEPHBIX KOJIOB

28

Ycenosue @ano. [loctpoeHne 0AHO3HAYHO
JEKOJIMPYEMBIX KOJIOB C IMTOMOIIBIO JepeBa.
I'pad An. A. MapkoBa

29

EnuHuner n3mepenns KoamdecTBa
uHpopmanuu. AnpaBUTHBIN MOIXOA K
OLIEHKE KOJIMYecTBa UH(OpMAIIU

30

CHuCTEeMEBI CUHCIICHHS

31

IlepeBo uncen U3 OJJHOM CUCTEMBI
CUHCJIEHUS B APYTYIO

32

I[BOI/IHHEUI, BOCbMCpHUYHAA U




MeCTHAAUATCpUIHAA CUCTECMbBI CHUCIICHUA,
CBs3b MCXKY HUMU

33

I[BOI/I‘-IHEU[, BOCbMCpHUYHAA U
meCTHaAUaTCpruiIHasA CUCTEMBI CHUCIICHUA,
CBs3b MCXKY HUMU

34

I[BOI/I‘-IHafl, BOCbMCpHUYHAA U
meCTHaAuaTCpuIHass CUCTEMBI CHUCIICHUA,
CBs3b MCXKJY HUMU

35

Apudmerndeckue ornepanuu B
TTO3UIIMOHHBIX CHCTEMaX CUUCIICHUS

36

TponuHas ypaBHOBEIIEHHAs CUCTEMA
CUMCIICHHS

37

,Z[BOI/ILIHO'Z[GCXTI/I‘IHZUI cucTeéMa CHHUCJICHUA

38

KonunpoBanue TekcToB

39

PactpoBoe xoaupoBanue n3o00pakeHUi

40

[IpakTnueckas pabota no Teme
" Tuckperuzarus rpapuaecKon
nHdopmarun"

41

IIBeToBbIe MOAEenHN. BekTopHOE
koaupoBanue. @opmatsl (aiinos.
TpéxmepHas rpaduka. OpakranbHas
rpadguka

42

KoaupoBanue 3Byka. Onenka
nH(OPMALIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX MPU 33JIaHHBIX YaCTOTE
JUCKPETU3AIHU U Pa3psIAHOCTU
KOJUPOBaHUS

43

[IpakTuyeckas pabora 1o Teme




"JluckpeTnusanus 3ByKoBor HHpopMaun'

'

44

OCHOBBI aredpsl JTOTUKH

45

Jlornueckue onepanuu. Tadbmuibl
NUCTUHHOCTHU

46

Jlornueckue BelpakeHus. Jloruueckue
TOKeCTBA. J0Ka3aTeabCTBO JOTHYECKUX

TOXICCTB C IOMOIIBIO Ta6J'II/III HCTHUHHOCTH

47

[IpakTnueckas paboTa no Teme
«ITocTpoenue u ananu3 TabIUIL
WCTUHHOCTH B TaOJIMYHOM ITPOIIECCOPE»

48

Jlormueckme OI€panru 1 onepanvi Hazqa
MHOXKECTBaMH

49

Jlornueckwue orneparuu U orepaluy HaJl
MHOKECTBAMU

50

3aKOHBI aNTeOphl JIOTUKUA. DKBUBAJICHTHBIE
peoOpa3oBaHUs JTOTHYECKUX BBIPAKEHUI

o1

Jloruyeckuie ypaBHEHHS U CUCTEMBI
ypaBHEHUU

52

Jlornueckue QpyHKIUU. 3aBUCUMOCTh
KOJIMYECTBA BO3MOXKHBIX JIOTHYECKUX
(GYHKIUH OT KOJIMYECTBA apryMEHTOB.
[TonHbIe cuCTEMBI TOTUYECKUX (DYHKITUI

53

Kanonnyeckue (popMbl JOrHYECKUX
BbIpaykeHUi. COBEpLICHHbBIE
TM3bIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpMaJIbHbIE (POPMBI, ATITOPUTMBI HX
MOCTPOEHHMSI 110 TAOJIHIIe HCTUHHOCTH

54

Jlormyeckue 3JeMEeHTHl B COCTaBe




KOMIIbIOTEpa

55

Tpurrep. Cymmarop. MHoropaspsaHbiil
CyMMaTop

56

[TocTpoeHune cxem Ha JOrHYECKUX
3JIEMEHTaX. 3aluCh JJOTUYECKOTO
BBIPAXKEHUS 110 JIOTUYECKOU CXeMe

57

Mukpocxembl U TEXHOJIOTUS UX
MIPOU3BO/ICTBA

58

[IpencraBienue LeabIX YUCeN B MaMATU
KoMIiptoTepa. OrpaHUYeHHOCTh JUana3oHa
Yycell IPU OrPaHUYEHUN KOJIMYECTBA
paspsaoB. [lepenonHenue paspsiaHoit
CETKH

59

be33HakoBbIE ¥ 3HAKOBBIC JTAHHBIC.
3HAKOBBIN OUT. JIBOMYHBIHA
JOTIOJTHUTEIBHBIN KOJI OTPHUIIATEIIBHBIX
quCen

60

[ToOuToBBIE TOrUUECKHE ONIEpaIIUU.
Jlornueckwuii, apuMeTHUICCKUN 1
LUUKIUYECKUI CIBUTH

61

[IIudpoBanue ¢ MOMOINIBIO TOOUTOBOM
ornepanuu «uckirovaroniee MIN»

62

HpeﬂCTaBHeHI/Ie " XPAaHCHUC B IaMATU
KOMIIBHOTEPA BEIICCTBECHHBIX YUCCIT

63

Brinmonnenue onepauﬂﬁ C BCIICCTBCHHBIMU
qucCjIaMH, HAKOIIJICHUC OIIMOOK npu
BBIYHCIICHHUAX

64

[IpakTuyeckas padora no Teme «M3yyenue




nopa3psAAHOro MallIMHHOT'O NPCACTABJICHUS
IEIbIX U BENICCTBECHHBIX YUCCII»

65 AHanm3 anropuTMoB 1
DTarnbl perieHus 3a/1a4 Ha KOMITBIOTEpE.

66 HNHcTpyMeHTaIBHBIE CPE/ICTBA: 1
TPAHCIIATOP, OTIATIUK, TPOGUITHPOBIITHK
Cpena nporpamMmMupoBanust. KoMmusimst

67 Y UHTEPIIPETAIUS TPOTPAMM. 1
Bupryansneie mamnsbl. THTErprpoBanHas
cpena pa3paboTKu

68 MeTobl OTJIAAKH MTPOTpaMM 1

69 TUIBI IEPEeMEHHBIX B SI3BIKE 1
IPOrpPaMMHPOBAHUS

70 O06paboTKa IEIBIX YUCEI 1

71 O06paboTKa BEIIECTBEHHBIX YHCEI 1

72 CrnydaifHple U TICEBIOCITyYaiiHbIC YnCa 1

73 BetBnenus. CrioxxHbIe yCITIOBUS 1

74 [uKbl ¢ yciioBueM 1
[{uks1bI IO IEPEMEHHOM.

75 B3aumo3zameHsieMoCTh pa3IuyHbIX BHI0B 1
IIUKJIOB

76 O06paboTka HaTypaJbHBIX YHCEN C 1
HCIOJIb30BaHUEM ITUKJIOB
HaxoxaeHne Bcex MpOCThIX YUCEI B

77 3amaHHOM Juana3oHe [IpakTuyeckas 1 0.5
pabota mo Teme «Perenne 3a1a4 MeTo10M '
nepebopar

78 WNuBapuaHT nukia 1




79

JIOKyMEHTHPOBaHUE NPOrPAMM

O06paboTka JaHHBIX, XPAHAIINXCS B

80 .
(aiimax

81 PazOuenue 3agaun Ha moA3a1aun
Wcnonp3oBanue ctaniapTHON OMOIMOTEKN

82 s3bIKa IporpaMMupoBanus. [lonkroueHue
O6MOIMOTEK MOANPOTrPAMM CTOPOHHUX
MIPOU3BOUTENEHN

83 [MomnporpamMme! (TTporerypsl U GyHKITUH )

84 [Toanporpammsl (poueaypsl U GyHKIIUN)

85 [IpakTnueckas pabota no Teme
"PazpaboTka mogmporpamm"
Pexypcus. PexypcuBHBIE OOBEKTHI

86 (bpaxransr). PexypcuBHbBIC IPOTICAYPHI U
¢byukuu. Mcnonbp3oBanue creka s
OpraHHu3alul PEKyPCUBHBIX BHI30BOB

87 [IpakTnueckas pabota o Teme
"PexypcuBHBIE TOAIPOrpaMMBbI"

88 Moty TbHBII TPUHIUT TOCTPOSHUS
MporpaMm

89 YuciieHHbIE METOIBI

90 [IpakTnueckas pabota mo Teme
«YucneHHoe peleHre ypaBHEeHU I

o1 Hcnonb3oBaHue AUCKPETU3ALUH B
BBIYHCITUTENBHBIX 33a49ax
[IpakTuyeckas pabora 1o Teme

92 «IIpnbnmxEHHOE BBHIYUCIICHHE JITUH

KPHUBBIX U TUIOMAAeH GUryp»




93

[Ipaktuyeckas padora no Teme «llouck
MakcuMyMa (MMHUMYyMa) pyHKLIHN»

94

OO06paboTKka CUMBOJIBHBIX JIAHHBIX.
AnropuT™MbI 00pabOTKH CHMBOJIBHBIX
CTPOK: MOJICYET KOJIMYECTBA MOSABICHUI
CHMBOJIa B CTPOKE

95

Anroput™Mbl 00pabOTKH CHMBOJIBHBIX
CTPOK: pa30MeHNE CTPOKH Ha CII0BA IO
MPOOENIbHBIM CUMBOJIAM

96

AAropuT™Mbl 00pabOTKH CHMBOJIBHBIX
CTPOK: MOMCK MOJCTPOKU BHYTPH JTaHHOM
CTPOKH; 3aME€Ha HAalJICHHOW MOJICTPOKH Ha

JIPYTYIO CTPOKY

97

[TpakTrueckas paboTa mo Teme
"O06paboTKa CTPOK C UCTIOIB30BAHUEM
(hyHKIMH cTaHIapTHON OMOIMOTEKH S3bIKA
nporpaMMUpoBaHus"

98

I'enepanus ciioB B 3aaHHOM anipaBuTE

99

MaccuBbI U ITOCIEN0BATEILHOCTH YHUCEL.
[IpakTrueckas pabota mo Teme
"3amnonHenue maccusa'

0.5

100

O06001IEHHBIE XapaKTEPUCTUKN MACCHBA

101

JIMHEWHBIN MONCK 3aJJaHHOT0 3HAUCHUS B
MaccuBe. [IpakTuueckas padorta mo reme
"JInHEeHBIH TOUCK 3aJaHHOr0 3HAUEHUS B
maccuBe"

0.5

102

[Ipaktuyeckas pabora no Teme "[lonck
MHUHHUMAJIBHOTO (MaKCUMaJIbHOTO)




3JIEMEHTA B UMCIIOBOM MaccuBe'

CopTHpoBKa OJJHOMEPHOTO MacCCHBA.
[IpocTbie METOIBI COPTUPOBKH.

103 1 0.5
[Ipaktuyeckas padora o Teme "[Ipocteie
METO/Ibl COPTUPOBKHU MaccuBa"
CoptupoBka ciusiHueM. beictpast

104 COPTHUPOBKA MacCHBa (AJITOPUTM 1 05
QuickSort). ITpakTuueckas paboTa o TeEMe '
"BeicTpas copTupoBka maccupa'
JIBOMYHBII MOUCK B OTCOPTUPOBAHHOM

105 MaccuBe. [IpakTrueckas pabora 1mo Teme 1 0.5
" JIBOM4HBIN MOUCK"

106 JIBymMepHbIe MacCUBBI (MaTPHUIIbI) 1

107 AnropuT™Mbl 00pabOTKH MaTpPHIL 1

108 Pemenue 3a1au ananusa JaHHBIX 1

109 CpencTBa TEKCTOBOIO MPOIEccopa 1

110 KommnprorepHas BEpcTKa TEKCTa 1
[IpakTruueckas padora mo teme "BépcTka

111 JIOKYMEHTOB C MaTeMaTHYECKUMHU 1 1
dbopmymnamu”

112 HNHcTpyMeHTHI pelieH3upoBaHus 1

113 [IpakTnueckas pabota mo Teme 1 1
"MHOrocTpaHU4HbIE TOKyMEHTHI"
O6naunblie cepBuchl. KomnekTuBHast

114 pabota ¢ mokymeHntamu. [IpakTudeckas 1 0.5
pabota no Teme "KosuiektuBHas pabota ¢ '
JOKyMeHTaMu"

115 Anann3 ga"HHbIX. bosblie naHHbIe 1




116

MammnaHOe 00yueHue

117

AHanu3 JaHHBIX C TTOMOIIBIO YJICKTPOHHBIX
TaOIUIL

118

[IpakTudeckas padora mo Teme "AHanm3
JAHHBIX C TIOMOIIBIO AIEKTPOHHBIX
prldiviig

119

[Toctpoenue rpadukoB QpyHKIHMA.
[IpakTnueckas pabota no Teme
"HarnsnHoe npencraBieHre pe3ysibTaToOB
CTaTHUCTUYECKOM 00pabOTKU JaHHBIX B
BHJIE IMarpaMM CpeJICTBaMU pelakTopa
ANIEKTPOHHBIX Tabnui"

0.5

120

Jluauu tpennaa. [Ipakruueckas padora mo
teme "IlonGop muHUYM TpeHaa,
MpOrHo3upoBanue"

0.5

121

[TonGop napamerpa. [IpakTuueckas pabora
1o teme "HuciaeHHoe pernieHrue ypaBHeHUH
C TIOMOIIIBIO TIo100pa mapamerpa”

0.5

122

OnTtuMu3anus Kak NOUCK HAUJTyYIlero
peleHus B 3a/JaHHbIX YCIOBHUSAX.
[IpakTuyeckas pabora no teme "Penienue
3aJa4 ONTUMH3ALMHU C IOMOIIBIO
AJIEKTPOHHBIX Ta0HIL"

0.5

123

PesepBHOE Bpems

124

PesepBHOE Bpems

125

PesepBHOE Bpems

126

PesepBHOE Bpems

127

PesepBHOE Bpems

N




128 PesepBHOE Bpems 1
129 PesepBHOE Bpems 1
130 PesepBHOE BpeMs 1
131 PesepBHOE Bpems 1
132 PesepBHOE Bpems 1
133 PesepBHOE BpeMs 1
134 PesepBHOE BpeMs 1
135 PesepBHOE BpeMs 1
136 PesepBHOE BpeMs 1
OBUIEE KOJIMYECTBO YACOB I10 136 215

[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KonTtpoJbHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

KonuuectBo nndopmaryu

AHFOpI/ITMI)I cXXaTuia JaHHBIX

Anroputm Xaddmana

[IpakTnueckas pabota no teme "CxaTue
JaHHBIX C ITIOMOIIBIO aJIrOPUTMa
Xappmana"

Anroputm LZW

AJ'IFOpI/ITMBI CXKaTusA JaHHBIX C IIOTCPAMMU.

[IpakTrueckas padota mo teme "Cxxarue

JTAHHBIX ¢ oTepsiMu (anroputmbl JPEG,
MP3)"

0.5

CKOpOCTB nepeaadn JaHHbIX

HOMGXOYCTOIZ‘IPIBLIC KOJBI

[IpakTrueckas pabota mo Teme
"[TomexoycroiiunBbIe KOABI"

10

Cucrembl. KOMITOHEHTBI CHCTEMBI U UX
B3aumoieiictBue. CuctemMusIit 3pdexr.
VYnpasieHue kak THPOPMaLMOHHBIN
npouecc. ObpaTHas CBsI3b

11

Mogenu u MOJCIINPOBAHUC

12

I'pader

13

Pemenue 3aau ¢ momorisio rpadoB




14

HepeBbs

15 OCHOBBI TEOPUH UTP
[Ipaktuyeckas padora mo Teme "[lomck

16 BBIAI'PBIIIHOM CTPATErMH B UTPE C TIOJIHOMN
nHpopmanuein"”

17 CpencTBa HCKYCCTBEHHOTO MHTEIIEKTA

18 [IpakTnueckas pabota no teme "Cpezacraa
HCKYCCTBEHHOT'O MHTEIeKTa"
dopmanu3aiys MOHATHS AJITOPUTMA.

19 MamuHa TerOpHHra Kak yHUBEPCAIBbHAS
MOJIeNb BeuncieHuil. Tesuc Yépua—
TrroprHra
[TpakTrueckas paboTa mo Teme

20 "CocTaBlIeHHE MPOCTON MPOTPAMMBI IS
MamuHbl Thropunra"

21 Mamuna [Tocta

22 Hopmanbhsie anropudmsl MapkoBa
AJTOpUTMHUYECKU HEepa3pelIMble 3aauu.

23 3agaua octaHoBa. HeBO3MOXKHOCTH
aBTOMATHYECKOM OTJIa KU MPOrpaMMm

24 Cno>XHOCTb BBIYUCIEHUIN
[Tonck mpOCTHIX YKCeN B 3aJAaHHOM

25 JMana3oHe ¢ MOMOIIBIO aIropuT™Ma
«pemreto JparocheHar

26 [IpakTtnyeckas pabora no Teme "[lonck
MIPOCTHIX YHCEN B 33JJAHHOM Jiiana3oHe"

97 MHoropa3psiHble Lejble Yhcia, 3a1a4u

JUTMHHON apu(METHKH




28

[IpakTudeckas pabora 1mo Teme
"Peanu3zanus BEIUMCICHUN C
MHOTOPa3psIHBIMU YKcaamu"

29

CrnoBapu (accollMaTUBHBIE MACCHUBHI,
OTOOpaKeHMSI ). XAII-TaOTHIIBL.
[TocTpoenue anhaBUTHO-YACTOTHOTO
CcIIoBapsi IS 33/IaHHOTO TEKCTa

30

[IpakTnueckas pabota o Teme
"[locTpoenue anpaBUTHO-4YaCTOTHOT'O
cioBaps IS 3aaHHOTO TekcTa"

31

AHa.]'H/I3 TCKCTA HAa €ECTCCTBCHHOM S3BbIKEC.
Brigenenue mociie1oBaTeIbHOCTEH 110
mabyiony. PerymnspHbie BRIpaKCHHUS.
YacTOTHEIN aHAIIH3

32

[IpakTruueckas pabora mo teme "AHanus
TEKCTA Ha €CTECTBEHHOM S3bIKE"

33

Crexn. AHanms MMpaBUJIbHOCTH CKOOOYHOTO
BBIPAXKCHUA

34

Boruncnenue apudmMernyeckoro
BBIPAKEHUS, 3aITUCAHHOTO B TOCT(PUKCHON

dhopme

35

[IpakTuyeckas pabora 1o Teme
"Bbruncienue apupmMeTudeckoro
BBIPa)KEHHUs, 3alIMCAaHHOTO B TIOCTPHUKCHOMN

dbopme"

36

Oqepezuzl. Hcnons3oBaHue oucpean Jist
BPCMCHHOT'O XpaHCHU JaHHBIX

37

[IpakTudeckas pabora 1o Teme




"UcnonwszoBanue ouepean"”

38

[epeBbs. Peannzanus nepea ¢ moMOIIbIO
CCBUIOYHBIX CTPYKTYp. JIBONUHBIE
(bunapnbie) nepesbs. [locTpoenue nepeBa
IUTSl 33JAHHOTO apH(PMETHIECKOTO
BBIPAKCHUA

39

[IpakTnueckas pabota no Teme
"Ucnonp3oBaHue AepEBHEB IS
BBIUMCIICHUS apUPMETHIECCKAX
BBIpaKeHUI"

40

PexypcuBHBIC aropuTMBI 00X0/1a JepeBa.
Hcnonb30BaHme cTEKa M OYSPEH JUTS
o0xona nepeBa

41

PekypcuBHBIC aaropuT™MbI 00X0/1a JepeBa.
Hcnonb30BaHMe CTEKA M OYCPEIH TSI
obxona nepeBa

42

AnroputMmsel Ha rpadax. [locrpoeHue
MUHHMAaJIbHOT'O OCTOBHOTO JIepeBa
B3BELICHHOI'O CBA3HOIO
HEOPUEHTUPOBAHHOTO rpada

43

O6xox rpada B rimyouny. O6xon rpada B
HIUPUHY

44

KonnuecTBo pa3nuyHbIX TyTeH MEXIY
BEPIIMHAMU OPUEHTUPOBAHHOTO
alMKJINYEeCKOro rpada

45

Anroputm JIeMKCTpBI.

46

[IpakTudeckas pabora 1o Teme
"Bbrunciienue JUIMHBI KpaTyaiIlero myTH




MEX]ly BepIInHamMHu rpada (airoputm
HeiixcTpsr)”

47

Anroputm ®noiina—Yopiuania

48

3aiauu, penraemMbie ¢ TOMOIIbIO
AMHAMHUYCCKOI'O IIpOoTrpaMMHUPOBaAHU:
BBIYMCIIEHUE PEKYPCUBHBIX (PyHKUINN

49

[IpakTnueckas paboTa no Teme
"Borunicnenue pekypcuBHBIX (QYHKIIHH €
MTOMOIIBI0 TUHAMHYECKOTO
MporpaMMHpoBaHus"

50

3agauu, pernraeMpie ¢ TOMOIIBIO
JUHAMHUYCCKOI'O HpOFpaMMI/IpOBaHI/ISIZ
MOACYET KOJTUYESCTBA BAPUAHTOB

51

[Ipaktuueckas padota o teme "Iloacuér
KOJIMYECTBA BAPHAHTOB C TIOMOIIIBIO
JMHAMHYECKOT0 MporpaMMupoBanus”

52

33,[[3‘11/1, pemacMbI€ C ITIOMOIIBIO
JAUHAMHUYCCKOI'O IIpOorpaMMHUPOBaHUS:
3aJa4yy OIITUMHU3allUHN

53

[TonsiTre o mapagurmax
nporpammupoBanusi. O030p S3bIKOB
MIPOrPaMMUPOBAHUS

54

[Tonsatue 06 06BEKTHO-OPUEHTUPOBAHHOM
IPOrpaMMHUPOBAHUU

55

O0BekTHl U Knacchl. CBOMCTBA U METOIBI
00BEKTOB

56

OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3

57

[IpakTuyeckas pabora 1o Teme




"Hcrionp30BaHue rOTOBBIX KJIACCOB B
nporpamMme”

58

PazpaboTtka mporpamm Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO MOIX0/1a

59

[TpakTuaeckas padora "Pa3paborka
MPOCTOM MPOTrPaMMbl C UCIIOJIb30BAHUEM
KJ1accoB"

60

WNukancynauus. [Ipaktudeckast pabota no

teme "Pa3paboTka kiiacca, HCTIONb3YIOIIETO

WHKAICYJSALIHI0"

0.5

61

Hacnenosanue. [lonumopduzm

62

[IpakTnueckas pabota o Teme
"Pa3paboTka nepapxuu KiaccoB"

63

Cpensl ObICTpOH pa3pabOTKH MPOrPaMM.
[IpoexTupoBanue naTepderica
MOJTb30BATEIS

64

[IpoekTupoBanue nnTepderica
I0JIb30BaTeNs

65

Hcnonb30BaHue TOTOBBIX YIPABISIEMbIX
AJIEMEHTOB JJIsl TOCTPOeHUs uHTepgeiica

66

[MpakTrueckas padota 1o Teme
"Pa3paboTka mporpaMmsl ¢ rpauYecKuM
uHTepdeiicom"

67

N3y4enne BTOpOro s3bIka
IPOrpaMMHUPOBAHUS

68

N3yuenne BTOporo s3bIka
IPOrpaMMHUPOBAHUS

69

OTaIsl KOMIIBIOTCPHO-MATEMATUYICCKOT O




MOJCIIMPOBAHUSA

70

JluckpeTruzanus mpu MaTeMaTHYeCKOM
MOJICIIMPOBAHUU HETIPEPHIBHBIX MPOLIECCOB.
MoaenupoBaHue IBUKECHUS

71

[IpakTudeckas pabora 1mo Teme
"MopenvupoBaHue IBUKEHUS"

72

MogenupoBaHue OMOJIOTHYECKUX CUCTEM.
[IpakTnueckas paboTa no Teme
"MonenupoBaHue OMOJIOTHYECKUX cucTeM"

0.5

73

MaremaTudecKkre MOJIETH B DKOHOMHKE.
BrruncnuTenbHbIe SKCIEPUMEHTHI €
MOJIESIMHA

74

BepositHocTHbIe MOsienu. [IpakTyeckas
pabora o Teme "MmuTtanmonHoe
MOJIETTUPOBAHNUE C MIOMOIIBI0 METO/1a
Momnte-Kapio"

0.5

75

KommbrorepHoe MoeIpoBaHue cCUCTEM
yIpaBieHUs

76

O06paboTka pe3yabTaTOB SKCIIEPUMEHTA

77

TabmuuHble (pensuoHHbIC) 0a3bl JAHHBIX

78

[Touck, copTupoBKa U GUIbTPAIH
JAHHBIX. 3aIPOCHl HA BEIOOPKY JaHHBIX.
3anpocsl ¢ mapaMeTpaMu. Berancisiembie
T0JIsI B 3a1pocax

79

[IpakTtuyeckas pabora no reme "Pabora ¢
roToBo# 0a30if JaHHBIX"

80

MsoroTtabianyHble 6a3bl JaHHBIX. THITBI
cBsizelt Mexay Tabnuuamu. BHenHuit




K04, I{emocTHOCTh 0a3bl JaHHBIX

[IpakTudeckas pabora 1mo Teme

81 "Pa3paboTka MHOTOTaOIUYHOMN 0a3bI
TaHHBIX"

82 3ampockl K MHOTOTaOIUYHBIM 0a3am
TTAHHBIX

83 [IpakTnueckas pabota no Teme "3anpocsl K
MHOTOTaOIUYHOM 0a3ze TaHHBIX"

84 A3k ynpaBienus nanabiMu SQL
[IpakTnueckas pabota o Teme

85 "VrpaBneHre TaHHBIMU C TTOMOIIIBIO SA3bIKA
SQL"

86 Hepensunonnsie 6a3pl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

87 HNHTepHeT-puiioxkeHus
[TonsiTue 0 cepBepHOM U KIIMEHTCKOM

88 yacTax caiita. TeXHOIOTusl «KJIUEeHT —
cepBep», €€ JOCTOMHCTBA U HEIOCTATKH

89 OcHogsl si3p1ka HTML

90 [IpakTuueckas pabota no teme "Coznanue
TEKCTOBOM BEO-CTpaHUIIbI"

91 OcHogsl si3p1ka HTML

92 OcHogsl si3p1ka HTML
IIpaktuyeckas padora no Teme "Co3nanue

03 BE0-CTpaHUIIbI, BKIIFOYAIOIIEH
MYJIBTUMETUIHBIE 00BEKTHI (PUCYHKH,
3BYKOBBI€ JJaHHBIE, BI/1€0)"

94 OcHoBbI KackaaHbIX Tadmui ctuieit (CSS)




[IpakTudeckas pabora 1mo Teme

95 "OdopmiieHUE CTPAHUIIBI C TTOMOIIIBIO 1
KacKaJHbIX Ta0OmuIl cTuiein”

96 Cuenapuu Ha si3bike JavaScript

97 Cuenapuu Ha si3bike JavaScript

98 ®dopmBbl HA BEO-CTpAHHUIIS

99 [IpakTnueckas pabota no teme "O6paboTka 1
TaHHbIX Gopm"

100 Pa3memenne BeG-caiiToB. Ycmyra
XOCTHHTA. 3arpy3ka ¢aiioB Ha CalT
Kanpuposanue. VcnpaBnenue

101 nepcnekTuBkl. ['ucrorpamma. Koppekuus
YPOBHEM, KOPPEKIHUS 1[BETA.
OO6eciBeunBaHKE IBETHBIX N300PKCHUI
Brox n3o0pakeHuit ¢ HICTIOJIb30BaHUEM

102 Pa3IUYHbBIX HU(POBBIX YCTPOHCTB. 05
[IpakTrueckas padota nmo teme "O6padoTKa '
nudpoBbIx Gororpadmit”
Perymibs. Pabora ¢ o6nactsasmu. @unbTpsl.

103 [IpakTuueckas pabota no teme "Perymib 0.5
nudpoBbIx Gororpadmii”
MHorocnoitabie n300paxkeHus. TekcToBbIe

104 cnou. Macka cnosi. Kananel. Coxpanenue
BBIZICTIEHHOM 001acTH

105 [IpakTudeckas pabota mo Teme 1
"MHorocoiHble n300paxeHus"

106 [ToaroroBka umtrOCTpaIuii st Be6-caifToB. 05

[IpakTuyeckas pabora 1o Teme




" AHUMHpOBaHHBIE N300paKeHU"

Bekropnas rpaduka. Bekropuzarnust

107 . 1
pPacTpOBBIX U300paKeHUN

108 [IpakTtuyeckas padora o Teme "Bekropras 1
rpapuka"

109 [TpuHIIUTIBI TOCTPOCHHUS U PEIAKTUPOBAHHS 1
TPEXMEPHBIX MOJEIEH

110 [Ipaktuueckas padora nmo teme "Co3nanue 1
MIPOCTBIX TPEXMEPHBIX MoAeen"

111 Cerounble Mosien. Matepuaiibl 1

112 [IpakTnueckas pabota no teme "CerouHbie 1
moaenn"

113 MozennpoBaHue HCTOYHUKOB OCBEIIECHUS. 1
Kamepnt

114 [TpakTrueckas paboTa mo Teme 1
"Pennepunr"

115 AnmuTuBHBIE TeXHOJ0rUU (3D-ipuHTEpHI) 1

116 [TonsiTue 0 BUPTYyaabHOM PEaTbHOCTU U 1
JIONIOJTHEHHOM pealbHOCTH

117 PezepBHOoe Bpems 1

118 PezepBHOoe Bpems 1

119 PesepBHOE Bpems 1

120 PesepBHOE Bpems 1

121 PesepBHOE Bpems 1

122 PesepBHOE Bpems 1

123 PesepBHOE Bpems 1

124 PesepBHOE Bpems 1




125 PesepBHOE Bpems 1
126 PesepBHOE Bpems 1
127 PesepBHOE Bpems 1
128 PesepBHOE Bpems 1
129 PesepBHOE Bpems 1
130 PesepBHOE BpeMs 1
131 PesepBHOE Bpems 1
132 PesepBHOE Bpems 1
133 PesepBHOE BpeMs 1
134 PeszepBHOE BpeMs 1
135 PesepBHOE BpeMs 1
136 PezepBHOoe Bpemst 1
OBLIEE KOJIMYECTBO YACOB 10 136 6.5

I[TPOTPAMME







YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET
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