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MNOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no unpopmatuke (yriryonéHHBIA YPOBEHb) HA YPOBHE CPEIHETO
obmiero oOpa3oBaHusl pa3zpaboTaHa Ha OCHOBE TpeOOBaHMI K pe3yJbTaTam
OCBOCHMSI OCHOBHOM  00pa3oBaTelIbHOM  MPOTPaMMBbI  CPEIHEro  0OIIero
oOpazoBanus, npeacraBieHHbix B GI'OC COO, a Ttakxe ¢enepanbHOil paboueit
IPOrpaMMbl BOCITUTAHHS.

[Tporpamma peanusyercss Ha Oasze 1eHTpa «Touka pocTay €CTeCTBEHHO-
HAyYHOW M TEXHOJOTHYECKON HarpaBieHHOCTeH. Pa3paboTana B COOTBETCTBUU C
TpeOOBaHMSIMU  3aKOHOJATEIhCTBA B cepe oOpazoBaHus U ¢ Y4ETOM
pexomennanuiit deaepanbHOro oneparopa yuyebnoro npeamera «Mubopmarnkay.
Hcnonb3oBaHne MHOTO(YHKIIMOHAJIBHBIX YCTPOUCTB (MPUHTEP, CKaHEP, KONUP) B
pamkax neHTpa «Touka pocTay mpu peanu3aliy MporpaMMbl y4eOHOTO TpeaMeTa
«MH(popmaTrKay MO3BOIUT CO3/1aTh YCIOBHS IS

- pa3NUYHBIX BUIOB WH(GOPMAIMOHHBIX MOJIENEH (CIOBECHOE OIMHMCAHHE,
Tabnuna, rpadguk, ruarpamMmma, popmysa, yepTex, rpad, 1epeBo, CIIUCOK U Ap.)

- 00paboTKu rpaduyeckoil UHGOPMAITUH.

O6HoBIIeHHOE 00OpYyJIOBaHME TO3BOJMUT CO3/1aBaTh HM300paK€HUs C
NOMOIIbI0 HMHCTPYMEHTOB pAcTpPOBOTO TIpaHUuecKoro peaakTopa; IO3BOJIUT
IPOU3BOJUTH BBOJ M300paK€HUN C MOMOLIbI0 TpaduyecKol maHelu M CKaHepa,
MCITIOJIb30BaTh TOTOBBIE rpadudecKrue 0ObEKTHI.

[Iporpamma 1o wuHpOpMaTHKE AA€T MpEACTAaBIEHUE O LEIAX, oOmel
CTpaTerud OOy4YeHHs,, BOCIHUTAaHUS U Pa3BUTHUS OOYyYaIOLUIUXCA CpPEACTBAMHU
yueOHoro npeamera «MudopmaTuka» Ha yriyOlEHHOM YpPOBHE, yCTaHaBIMBAET
00s13aTebHOE peaIMeTHOe coJiep>KaHue, peaycMaTpUBaET ero
CTPYKTYpUPOBaHHUE MO pa3jieiaM U TeMaM Kypca, OMpenessieT paclpeaesieHue ero
no kiaccaM (rogaMm HM3yuyeHHs), Ja€T MpUMEpHOE paclpeaeseHre Y4eOHbIX 4acoB
M0 TEMaTUYECKUM pa3fieiaM Kypca U PEeKOMEHAyeMylo (IpUMEpHYIO)
MOCNEOBATEIbHOCTh  HMX  HM3YYEHHS ¢  Y4€TOM  MEXIPEAMETHBIX |
BHYTPUIIPEIMETHBIX  CBfA3€M, JIOTMUKM y4eOHOTrO TpOIEecca, BO3PACTHBIX
0COOEHHOCTEH 00YyUaIOIIUXCSl.

[Iporpamma no uHpopMaTHKE ONpPeEsieT KOIMYECTBEHHbIE U KAYECTBEHHBIE
XapaKTePUCTUKHN y4eOHOTOo MaTepuaia JUisi KaKI0ro Tojia U3ydeHHs], B TOM YHCTe
JUIS COAEPXKATebHOTO HATOJHEHHs] Pa3HOro BHJA KOHTPOJIS (MPOMEXYTOUHOU
aTTecTaluu oOyuarommxcs, BCEPOCCUNCKUX MIPOBEPOYHBIX paoor,
rocyJapCTBEHHONW UTOTrOBOM arrectanun). [Iporpamma no nHbopmatuke siBisieTCs
OCHOBOM JJIi COCTABJIGHHSI aBTOPCKUX YYEOHBIX MpOrpaMM U y4eOHHKOB,
MOYPOYHOIO IIIAHUPOBAHUS Kypca YUUTEIEM.

NudopmaTuka B cpeHem oO1ieM 0o0pa30BaHUM OTPAXKAET:



CYIIHOCTh HMH(POPMATUKH KAaK HAYYHOW JUCIUIUIMHBI, H3y4YarolIeH
3aKOHOMEPHOCTH MPOTEKAHUSI U BO3MOYKHOCTH aBTOMAaTU3AIMKU WH(DOPMAIMOHHBIX
MIPOIIECCOB B PA3JIMUHBIX CUCTEMAX;

OCHOBHBIE  00JacTH  MOpUMEHEHUs]  UHPOPMATUKH, TMPEXKIE  BCErO
nH(OPMAITMOHHBIE TEXHOJIOTUHU, YIIPABICHUE U COITUATBHYIO CPEpY;

MEXAUCIUIUIMHAPHBIN ~ Xapaktep HWH(pOpMAaTUKU U HMHPOPMALUOHHOM
JEATEIIbHOCTH.

Kypc uHpopmatuku A ypoBHsSI CpeIHEro oOIero oOpa3oBaHUs SIBISETCA
3aBEPIIAIONIUM JTArlOM HEMPEPHIBHON MOATOTOBKA OOYYAIOMIMXCS B 00JacTH
uHDOpPMATUKA U HUH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHM, OMUPAETCs
Ha cojiepkaHue Kypca MH()OPMATUKU YPOBHSI OCHOBHOI'O 00I11Iero 0O0pa3oBaHUs U
OMBIT  TOCTOSIHHOTO  MpPUMEHEHUs  UHGPOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHUM, AA€T TEOPETUUECKOE OCMBICICHUE, MHTEPIPETAINI0 U 0000IIeHUE
ATOTO OMBITA.

PesynbTaThl  yrayOJEHHOTO ypOBHS HM3y4YeHUsS y4eOHOro ImpeaMera
«udopmaruka» OpUEHTHPOBAHBI HA TMOJY4YEHHUE KOMIIETEHTHOCTEH Uit
nmocieaymomein  mpodecCHOHATbHOW — JIeATEIbHOCTH KaK B paMKax JaHHOM
MpeIMETHON 00JIaCTH, TaK U B CMEXHBIX C HEell o0macTsax. OHU BKIIIOYAIOT B CeOsI:

OBJIQJICHUE KJIIOUEBBIMH TMOHATHSAMU M 3aKOHOMEPHOCTSMH, Ha KOTOPBIX
CTPOUTCS JaHHas NpeaAMETHas 00JacTh, PacCllO3HABAHUE COOTBETCTBYIOIIMX WM
MPU3HAKOB M B3aUMOCBSI3€H, CTIOCOOHOCTH IEMOHCTPUPOBATH PA3JIMYHBIC TIOIXOTbI
K U3YUYCHUIO SIBJICHUM, XapaKTEePHBIX JJIs U3y4aeMoil MpeMeTHOM 001acTy;

YyMEHHME peliaTh TUIOBBIE TMPAKTUYECKUE U TEOPETHYECKHE 3ajayd,
XapakTepHbIE MJIsI KCIOJIb30BaHMUS METOJOB M HMHCTPYMEHTapusi JaHHOU
IpeaMETHON 00J1acTH;

HaJu4yue TPEeACTaBICHUM O JaHHOW IpeAMETHOM 00JIacTH KakK IIeJIOCTHOU
TeOpUu (COBOKYIMHOCTH TEOPHil), OCHOBHBIX CBA3SX CO CMEXHBIMH 00JIACTSIMU
3HAHUM.

B pamkax yrimyOGnéHHOrO ypoBHSI M3ydeHUs WH(OpMATHKU 00ecreunBaeTCs
1eJIeHaNpaBJIeHHAs] TIOJITOTOBKA OOYYarOMIMXCAd K MPOJOJDKEHHUIO 00pa3oBaHUs B
OopraHu3ainusax  npo(ecCuoHaIbHOTO  O0pa3oBaHUs MO  CHEHHUAIBHOCTSIM,
HEMOCPEJCTBEHHO CBA3AHHBIM C IU(POBBIMH TEXHOJOTHSIMU, TaKUM Kak
porpaMMHasl WHXEHepHs, HHPOpMalMoHHass 0€30MacHOCTh, HH(POPMAIIMOHHBIC
CUCTEMBl M TEXHOJOTMH, MOOWIbHBIE CHUCTEMbl U CETH, OOJbIINE JaHHBIE U
MalIMHHOE O0O0y4YeHUE, MPOMBILUIEHHBI WHTEPHET BEIIEH, MCKYCCTBEHHBIM
WHTEJJIEKT, TEXHOJOTUM OECHpOBOJHONW CBSI3M, POOOTOTEXHHMKA, KBAHTOBbBIC
TEXHOJIOTUU, CHUCTEMBI PaCIpENEIEHHOIO peecTpa, TEXHOJOTMU BHUPTYaJbHOM U
JIOITIOJTHEHHOM PEeaIbHOCTEM.



OcHoBHast 1enb u3ydeHusi yuyeOHoro mpeamera «MudbopmaTtuka» Ha
yriIyO€HHOM  ypOBHE cpeaHero ofmiero oOpa3oBaHusi — oOecnedeHue
JanbHEHIIero pa3BUTUS WHOOPMAIMOHHBIX KOMIETEHIUH OOy4Yaromerocs, ero
TOTOBHOCTH K JKU3HH B YCIIOBUSAX Pa3BUBAIOIIETOCS HHPOPMALIMOHHOTO OOIIECTBA
M BO3pacCTalolleil KOHKYpPEHIMM Ha pBhIHKE TpyJa. B CBs3M ¢ 3TUM H3y4deHHE
nHopmaruku B 10—11 kiraccax 10mKHO 00€CIICUNTD:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHS, OCHOBAHHOTO HAa IMOHUMAHUU POJH
uHpopMatuku, HUHPOPMAIMOHHBIX U KOMMYHHUKAIMOHHBIX TEXHOJOTHH B
COBPEMEHHOM OOIIIECTBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMHUYECKOTO MBIIIICHUS;

chOpMHPOBAHHOCTh YMEHUW pa3iauyarh (akThl U OLEHKH, CPaBHUBATH
OLICHOYHbIC BBIBOJbI, BUJETh HMX CBSI3b C KPUTEPUSIMU OILICHUBAHHUS U CBS3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMOU LIEHHOCTEM, ITPOBEPATH HA IOCTOBEPHOCTD U
000061m1aTh HHpOpPMAIIHIO;

cOpPMHPOBAHHOCTh  MPEJCTABICHUNH O  BIUSHUUM  MHGOPMALIMOHHBIX
TEXHOJIOTUA Ha JHU3Hb 4YeJlOBeKa B OOLIECTBE, NOHMMAaHUE COLUAIBHOTO,
HSKOHOMHYECKOr0, MOJUTUYECKOTO, KYJIbTYPHOIO, HOPHUIAMYECKOr0, MPUPOIHOTO,
HPrOHOMHYECKOTO,  MEIUIMHCKOr0 U (DU3UOJIOTMYECKOr0  KOHTEKCTOB
MH(POPMAIIMOHHBIX TEXHOJIOTUH;

MIPUHATHE MPABOBBIX U 3TUYECKUX ACTEKTOB MH()OPMALIMOHHBIX TEXHOJIOTHH,
OCO3HAHHE OTBETCTBEHHOCTH JIFOJICH, BOBIICYEHHBIX B CO3JaHUE U HCIIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, paclipocTpaHeHne nH(OpMaIuy;

CO3JlaHHE YCIIOBUW MJisi pa3BUTHUSl HABBIKOB y4eOHOH, MPOEKTHOM, HAy4yHO-
UCCJIEI0BATENbCKOM U TBOPYECKON NEATEIBbHOCTH, MOTHUBALUU OOyYarolIUXcsl K
CaMOpa3BUTHIO.

B conepxxanuu yueOHoro mpeamera «MHpopmaTuka» BBIACIAIOTCS YETHIPE
TEMaTUYECKUX pa3zena.

Pasznen «lludpoBass rpaMOTHOCTB» TOCBALIEH BOIIPOCAM YCTPOMCTBA
KOMITBIOTEPOB W JIPYTUX DJEMEHTOB IM(GPOBOTO  OKPYKEHHs, BKIIOYAs
KOMITbIOTEPHBIE CETH, UCTIOJIB30BAHUIO CPEJICTB OMEPAIMOHHON CUCTEMBI, paboTe B
cetd VHTEepHET M UCHOJIB30BAaHUIO HWHTEPHET-CEPBUCOB, HMHPOPMALMOHHOM
0€30MacHOCTH.

Paznen «Teopernueckue OCHOBbI HH(OPMATHKH» BKIIOYaET B ceOs
MOHATUUHBIN anmapar HWHPOPMATUKH, BOMPOCHl KOJIWPOBaHUS HH(OpMaIuy,
u3MepeHuss MHGOPMAMOHHOTO 00bEMa JaHHBIX, OCHOBBI aiareOpbl JIOTMKUA H
KOMITBIOTEPHOT'O MOJEIMPOBAHUS.

Paznen «AaropurmMbl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa Pa3BUTHE
QITOPUTMHUYECKOTO MBIIIUICHHUS], pa3padOTKy aJTOPUTMOB U OLIEHKY MX CIOXKHOCTH,



(dbopMupOBaHHE HABBIKOB peau3allid MPOTpaMM Ha S3bIKaX MPOrPaMMHUPOBAHMS
BBICOKOT'O YPOBHH.

Paznen  «MHpopMaunMoHHBIE  TEXHOJOrMH»  IIOCBALIEH  BONPOCAM
NPUMEHEHUST MH(QOPMALMOHHBIX TEXHOJOTHUW, pPEaTM30BAHHBIX B MPHUKIATHBIX
IIPOrPaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM UYHKCJIE B 33Ja4ax aHaJINA3a
JAaHHBIX, HMCMOJIb30BAaHUIO 0a3 JAHHBIX M AJIEKTPOHHBIX TaOJMI] U1 pPELICHUS
MPUKJIAJAHBIX 3a7a4.

B npuBenénHoM nanee coxepxkaHuu ydyeOHoro mnpeameta «MHpopmaTuka
KYPCUBOM  BBIJEJIEHBI JIONOJHUTEIBHBIE TEMBbI, KOTOpPbIE HE BXOIAT B
00s13aTeIbHYI0 IPOrpaMMy O0YUYEHHsI, HO MOTYT OBITh MPEAJIOKEHBI ISl U3YUYECHHUS
OTJIEJIbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YYaOIIUMCS.

VYriyOn€HHbI ypOBEHb M3y4YeHHS WH(OPMATUKA PEKOMEHIYeTCs IS
TEXHOJIOTMYECKOr0  MpoQuiis, OpPHUEHTHUPOBAHHOIO HA  WHXXKEHEPHYIO U
MH(POPMALIMOHHYIO C(epbl AeATEIbHOCTU. YIUIyOJNEHHBIH YpOBEHb W3YUYEHUS
uH(popMaTUKKU 00ECIeYnBAET: MOATOTOBKY OOyYaroluXcsi, OPUEHTUPOBAHHBIX Ha
CHEUAIbHOCTY B 00JAaCTH HWH(OPMALMOHHBIX TEXHOJOTMA W HHKEHEpPHBIE
CHEUAIbHOCTH, YYacTHE B IPOEKTHOM M MCCIEI0BATEIbCKON JIE€ATEIBbHOCTH,
CBSI3aHHOM C COBPEMEHHBIMM HANpPaBJICHUSIMU OTPAciIM HMHPOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, MOATOTOBKY K YYaCTHIO B OJIUMIIMA/IaX U claye
EauHoro rocy1apcTBEHHOr0 3K3aMeHa o MH(pOpMaTHKE.

[TocnenoBarenbHOCTh HM3Y4YEHHs] TEM B IpeAesiax OJHOTO ToAa O0ydeHUus
MOKET OBITh W3MEHEHa [0 YCMOTPEHMIO YUUTeNs IMpU MOATOTOBKE padbodeit
MPOrpamMMbl U MOYPOYHOTO MJIAHUPOBAHUS.

OO11ee YnciIo YacoB, PEKOMEHAOBAHHBIX ISl U3yYEHUsT HTHPOPMATUKHU — 272
yaca: B 10 kmacce — 136 yacoB (4 yaca B Hezento), B 11 kinacce — 136 vacos (4 gaca
B HEJIEJIO).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Ilu¢pposast rpaMoTHOCTD

TpeOboBanuss TeXHHMKA O€30MACHOCTM M TUTHEHBI TIpu paboTre ¢
KOMITBIOTEPAMH U IPYTUMHU KOMITIOHEHTAMU ITU(POBOTO OKPYKEHUSI.

[TpuHIUnBEl pabOTHl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CHUCTEM. APXUTEKTypa
¢bon HeitMmana. ABTOMAaTHYECKOE BBIMOJHEHUE MPOTPaMMbl MPOLIECCOPOM.
OmnepatuBHas, TOCTOSHHAs W JOJATOBpEeMEHHass mamsaTh. OOMEH JaHHBIMH C
MOMOIIBIO HUH. KOHTpOsIepsl BHEMIHUX YCTPOUCTB. [IpsIMOM TOCTYIT K TAMSITH.

OCHOBHBIE ~ TEHACHUWU  PA3BUTHUS KOMIIBIOTEPHBIX  TEXHOJIOTHH.
[TapannenbHbie BBIYUCIIEHUS. MHoronpoueccopHbie CUCTEMBI.
Cynepkomnbiotepsl. PacnpesiennéHaple BRIUUCTUTEIBHBIC CUCTEMBI U 00pabOTKa
OonpmMX JaHHBIX. MoOOWIbHBIE HH(PPOBBIE YCTPOWCTBA U WX pPOJb B
KOMMYHUKAIUAX. Bcerpoennsie KOMITbIOTEPHI. MUKpPOKOHTPOJIIEPBL.
Po6oTr3upoBaHHbIE TPOU3BOICTBA.

[IporpammHuoe obecreueHre KOMITBIOTEPOB M KOMITBIOTEPHBIX CHUCTEM. BUTbI
MporpaMMHOr0 ofecredeHus: U uX HazHaueHue. OCOOEHHOCTH MPOrpaMMHOTO
oOecrieueHus: MOOWIBHBIX ycTpoicTB. [lapamienbHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpamMmmHoe obOecneueHue. OnepalvOHHbIE CUCTEMBI. Y THIIUTHI.
HpaiiBeppl  ycTpouictB. MHCTamsiuuss W JEUHCTAULALUSA  OPOTPAMMHOIO
obecrieueHusl.

daiinoBele cUCTeMbl. [IpUHIUIIBI pa3MellleHHsT U WMEHOBaHMS (aljioB B
nosroBpeMeHHon namsatu. [llabnonsl 11 onucanus rpymi (haisos.

[Iporpammuoe obecneuenue. JlulieH3npoBaHue MPOrpPaMMHOTO 00eCTICUEHUs
u uuppoBsix pecypcoB. IlpompuerapHoe u  cBOOOJHOE MPOrpPaMMHOE
oOecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE MCIOJIb30BaHUE MPOrPAMMHOIO
oOecrieyeHuss MW UUPPOBBIX pecypcoB. (OTBETCTBEHHOCTb, YCTaHABIMBaEeMas
3aKoHOAATENbCTBOM Poccuiickont ®denepannn 3a HENMPABOMEPHOE MCIIOJIB30BAHUE
MIPOTPpaMMHOT0 oOecTieueHHUs U TUPPOBBIX PECYPCOB.

[IpyHIMIBI TIOCTPOEHUS U aAIlIapaTHbIE KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
Cerebie npoTokonsl. Cete MHTEpHET. Anpecanus B cetu MHTEpHET. [IpOTOKOIEBI
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pasnenenne IP-cerm Ha mojcetw ¢ moMomiplo Macok nonacerei. CereBoe
aaMuHHACTpUpoBaHue. [loilydeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuus CBA3M € y310M ceTu. OmnpenesieHne MapuipyTa JIBUKEHUS
ITAKETOB.

Bunet  npestensHoctm B cetu  MHtepHer.  CepBuchl  MHTepHeTa.
['eoundopmaimonnsie cuctembl. ['€0I0KallMOHHBIE CEPBUCHI PEATLHOIO BPEMEHH



(Hampumep, JIOKamusi MOOWJIBHBIX TeNe(POHOB, OMNpPENEICHUE 3arpyKEHHOCTH
aBTOMAarucTpasieil), ”HTEpPHET-TOPTOBIIsl, OpOHUPOBaHUE OUIIETOB M TOCTUHUII.

['ocynapCTBEHHBIE 3JEKTPOHHBIE CEPBUCHI U ycIyrd. COIMaIbHBIE CETH —
OpraHu3alys KOJUIEKTUBHOTO B3aUMOJICUCTBUS M oOMeHa JaHHbIMU. CeTeBoit
ATUKET: TMpaBWia TMOBeJAeHUs B KuOepmpocTpancTtBe. [IpobGrema moamuHHOCTH
noytyueHHoi uadopmaruu. OTKpeIThIE 00pa30BaTEIbHbBIE PECYPCHI.

TexHOreHHble U SKOHOMHYECKHE YIPO3bl, CBS3aHHBIE C UCIIOJIb30BaHUEM
MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TeXHOJOrui. OOImue npoodsieMbl 3alUThI
uadpopmaruu  u  uwHboOpmarmoHHoW  Oe3omacHocTH.  CpencTBa  3alUTHI
uH(OpMAIIMU B KOMITBIOTEPAX, KOMIIBIOTEPHBIX CETAX W aBTOMATU3UPOBAHHBIX
uHpopMmalMoHHbIX  cucTemax. IIpaBoBoe oOecrieueHne HMHGOPMALIMOHHON
0€30MacHOCTH.

[IpenorBpamieHue HECAHKIIMOHUPOBAHHOIO nocryna K JMYHOU
KOH(UIeHINaTbHON MHPOpPMALIUU, XPAHSIIEHCS Ha MEPCOHATIbHOM KOMIIBIOTEpE,
MOOMJIBHBIX yCTpoHcTBax. BpenoHocHoe mporpaMMHoe oOecreyeHue U CrocoObl
O00pbObl ¢ HUM. AHTUBHUpPYCHbIe NporpamMmbl. OpraHuzaius JUYHOTO apXuBa
undopmaruu. PezepBHoe konuposanue. [laponbpHas 3anuTa apxusa.

[MudpoBanue naHHbiX. CUMMETPUYHBIE W HECHUMMETPUYHBIC MIUDPHI.
Mudper npocroit 3amensl. [udp Lezapsa. ludp Buxenepa. Anropurm
mgposanus RSA.

Teopernueckune 0CHOBbI HHPOPMATHKH

Nudopmanus, nanusie u 3Hanus. Mubopmalmonusie nporeccsl B MPUPOJIE,
TEXHUKE U 0OIIECTBE.

HenpepbiBHBIE U AUCKPETHbIE BEIWYUMHBI M CUTHaIBL. HeobxoauMocThb
JTUCKpeTU3anuu WHGOpPMAIUU, TpEeIHA3HAYCHHOW /IS XpaHEHUWs, Mepefadyn |
00paboTKH B IU(PPOBBIX CHCTEMAX.

JIBouuHoe koaupoBaHue. PaBHOMepHblE U  HEpPaBHOMEpPHBIE  KOJIBI.
JlexoaupoBaHue COOOILIECHMI, 3alIMCAaHHBIX C MOMOUIBI0O HEPABHOMEPHBIX KOJIOB.
Ycinosue ®ano. IlocTpoeHHe OAHO3HAYHO JEKOJUPYEMBIX KOJOB C MOMOIIBIO
nepeBa. EnuHuibl n3mMepenust Kkonuuectsa nuHpopManuu. AndaBUTHBIA MOAXOM K
OLICHKE KOJIMYeCcTBa MH(POPMALIUH.

Cuctembl cumucieHusi. Pa3BépHyTas 3amuch LENbIX M APOOHBIX YHCEN B
MO3UIIMOHHON cucTeMe cuucieHusi. CBoOWCTBa MO3UIIMOHHOW 3amuCH YuCia:
KOJIMYECTBO UG B 3alUCH, MIPU3HAK JEIMMOCTH YUCJIA HA OCHOBAHUE CUCTEMBI
CUMCJIEHUS. AJITOPUTM NIEPEBOJA LIEJIOTO YnCia U3 P-MUHOM CUCTEMBI CUUCIIEHUS B
JECATUYHYI0. AJTOPUTM IEpeBOJa KOHEUHOM P-muHON npoOM B JECATHYHYIO.
AJITOpUTM TIEpeBOJA LIENOT0 Yucla U3 JECATUYHOM CHCTEMBbI CUHMCIeHUst B P-
nuynyto. IlepeBon koHeyHOW gmecatwdHOM Apobu B P-nunyro. JIBonuHas,
BOCbMEpPHUYHAS U IIECTHAATEpUUHAS] CUCTEMbI CUUCIICHUS, CBSI3b MEXIYy HHUMH.



ApudmMernueckre orepanuyd B TMO3WIIMOHHBIX CHCTEMaxX CUYUCIeHHs. TpoudHas
YPaBHOBEILICHHAs! CUCTEMA CUUCIICHUS. J[BONUHO-IECITUYHAS CUCTEMA CUUCIICHHUS.

Konuposanne TtekctoB. KommpoBka ASCII. OpgHoOailiTHBIE KOJIUPOBKH.
Crangapr UNICODE. KoaupoBka UTF-8. Omnpenenenue HHYOPMAUOHHOTO
00BEMa TEKCTOBBIX COOOIIIEHUM.

KomupoBanne  u3obpaxenuit. OueHka  MHGOPMAIMOHHOTO  00bEMa
rpauyYecKuX JJaHHBIX MIPH 33JIaHHBIX pa3pelIeHUN U rI1yOrHE KOIUPOBAHUS 1IBETA.
[IBeToBrie Monenu. BekropHoe xoaupoBanHue. dopmatsl rpaduueckux Qaiios.
Tpéxmepnas rpaduxa. OpakranbHas rpaduka.

Konupoanue 3Byka. Ouienka HHPOPMAIMOHHOTO 00bEMA 3BYKOBBIX JIAHHBIX
MIPY 33JJaHHBIX YACTOTE IUCKPETU3AMUU U PA3PSATHOCTH KOJUPOBAHUS.

AnreOpa noruku. IloHsTue BbICKa3biBaHMs. Bbicka3zbiBaTeIbHBIE (DOPMBI
(mpenukatel). KBaHTOPBI CyII€CTBOBAHUS M BCEOOITHOCTH.

Jlornyeckue omnepanuu. TaOnHIbl MCTUHHOCTH. Jlormueckue BbIpaKEHUS.
Jlormueckue TtoxnaecTBa. JloKa3aTelbCTBO JIOTUYECKUX TOXKAECTB C TOMOIIBIO
Ta0JIUIl MICTUHHOCTH. JIoruueckue onepanuu v ornepaiuy HaJ MHOXKECTBAMH.

3aKoHBI anTeOphl JIOTUKUA. DKBUBAJICHTHBIE MPEOOpPa30BaHUS JIOTHUECKUX
BbIpaxkeHui. Jlornueckue ypaBHEHHs M CUCTEMbBI YPABHEHHUI.

Jlornueckue ¢GyHKIMU. 3aBUCUMOCTh KOJIMUECTBA BO3MOXKHBIX JIOTHYECKHUX
(GyHKIUI OT KOTMYeCcTBa apryMeHTOB. [1oyiHbIe CUCTEMBI JIOTMYeCKUX (DYHKITUH.

Kanonnueckue  gopmbl  jmoruueckmx  BbIpakeHuil.  CoBepIIEHHBIC
JTU3BIOHKTUBHBIE M KOHBIOHKTUBHBIE HOpPMaibHbie (OPMBI, aJTOPUTMBI HX
MOCTPOCHUS 110 TaOJIUIIE UCTUHHOCTH.

Jlormueckue 3meMEHTBI B COCTaBe KoMmmbroTepa. Tpurrep. Cymmarop.
MHoropa3psaneii cymmarop. IloctpoeHne cxem Ha JIOTMYECKUX JJIEMEHTAaX I10
3aIaHHOMY JIOTUYECKOMY BBIPAXKEHUIO. 3alUCh JIOTHUYECKOTO BBIPAXKEHUS II0
JIOTUYECKOU CXEME.

[IpencraBneHne LENbIX YKWCEN B MAMATH KOMIbOTEpa. OrpaHUYE€HHOCTH
JAarna3oHa 4YuCeJl IPU OrPaHUYECHUM KOJIMYeCTBa paspsanoB. llepenosiHeHue
paspsiiHOi ceTku. be33HakoBble M 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWT. JIBOMUYHBIN
JIOTIOJTHUTEINILHBIN KOJI OTPULIATEIbHBIX YUCEIL.

[lobutoBble norumyeckue omnepauuu. Jlornueckuii, apupmMeTHnyeckuii u
nukanyeckuit  capuru. [lludpoBanme ¢ momompr MOOWTOBOW — Omeparuu
«uckimoyaroniee NJIN».

IIpencraBneHre BEMIECTBEHHBIX YHWCENI B MAaMATH KOMIIbIOTEpA. 3Hadaias
4acTh M MOPSAAOK uucia. J[Mana3oH 3HaueHHUM BelecTBEHHbIX uucen. [IpoGiemsl
XpPaHEHHS! BEIIECTBEHHBIX UYHCEJ, CBS3aHHBIE C OIPAHUYEHHUEM KOJWYECTBA
pa3psanoB. BpllonHeHHWe omnepanuil ¢ BEIIECTBEHHBIMH YHUCJIaMHU, HAKOIUJICHUE
OIMOOK MPU BBIUUCIICHUSIX.



AJITOPUTMBI U IPOrPAMMHPOBaHUE

Onpenenenne BO3MOKHBIX PE3yJIbTATOB pPa0OTHI MPOCTEHIIMX aJITOPUTMOB
YIPaBJICHUSI HCHOJHUTEISIMU M BBIYMCIHUTENBHBIX alropuTMoB. OrnpeneneHue
MCXOJHBIX JaHHBIX, IPH KOTOPBIX AJITOPUTM MOXKET J1aTh TPEOYEMBbIil pe3yJIbTar.

Oramnbl peleHusl 3ajad Ha Kommbrorepe. MHCTpyMEHTalbHBIE CpEICTBA:
TPaHCIATOP, OTJIAAYuK, npoduiupoBmMK. KomMnwismus W HMHTEpIpeTaIus
nporpamMm. BupTyanbHble MallllHBbI.

WurerpupoBanHas cpena pa3paboTKu. Meroabl OTIAAKA IPOrpamM.
Hcnonp3oBanue TpaccHpoBOUYHBIX Tabmuil. Otiagounblii BbBOA. [lomraroBoe
BBITIOJIHEHUE MTporpaMmbl. Touku octaHoBa. [IpocMOTp 3HaYEHUIT IEPEMEHHBIX.

Azpik  mporpammupoBanust (Python, Java, C++, C#). Tunbel gaHHBIX:
LIEJIOYKCIICHHBIE, BEHIECTBEHHBIE, CUMBOJIBHBIC, JIOTMYECKHE. BerBiieHus.
Cnoxubple ycnoBusi. Ilukiner ¢ ycinoBuem. ILlukiabl 10  mepeMEHHOM.
B3anMo03aMeHSIEMOCTh  pa3lMYHBIX  BUAOB  LUKJIOB. VHBapuaHT  LMKJA.
CocraBneHue LUKIA C HMCIOJIB30BAHUEM 3apAHEE OMNPENEIEHHOTO WHBAPHUAHTA
LUKJIA.

JlokymeHTHpOBaHue POTrPaMM. Hcnons3oBanue KOMMEHTAPUEB.
[ToaroroBka onucanusi IpOrpaMMbl U UHCTPYKLIMH JIS ITOJIb30BaTENS.

ANTropuTMBl 00pabOTKM HATypalbHBIX YKCEN, 3alMCAHHBIX B MO3UI[MOHHBIX
CUCTEMAaX CYHMCIECHMs: pa3OMeHHe 3alicCh 4Yucia Ha OTIeJbHble LHUpHI,
HaxXOoXJEHWE CYMMbl W TPOU3BEIEHUS LHUPp, HAXOXKIECHHE MAaKCHUMAaJIbHOU
(MUHUMAJIBHOW ) TG PHI.

HaxoxneHnue Bcex MpOCTBIX YMCEN B 3aJlaHHOM AuanasoHe. lIpeacraBneHue
quclia B BUJE HAOOpa MPOCTBIX COMHOXHUTENECH. AITOPUTM OBICTPOTO BO3BEIECHHUS
B CTEIICHbD.

OO6paboTka JaHHBIX, XpaHAmuxcs B (aiinax. TekcToBble U JBOUYHBIC (DAMITBI.
daitnoBbie nepemMeHHbIe ((ailnoBbie ykazatenu). Urtenue u3 (aitna. 3anuce B
(aitn.

PazOuenue 3anaun Ha noazanayu. [lognporpammel (poueaypsl U PyHKINN).
Pexypcusi. PexkypcuBHble 00bekThl ((pakransl). PekypcuBHbe mTpoueaypbl U
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aly PeKypCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHIApTHOW OHOIMOTEKM A3BIKA MPOrpaMMHUPOBAHUS.
[Tonkmtouenne  OUONMMOTEK  MOANPOrpPaMM  CTOPOHHUX  MPOU3BOJIUTEINEH.
MopybHbINA PUHIUI TOCTPOEHUS IPOrPaMM.

Yucnennele MeToapl. TouHoe © TPUOMIDKEHHOE pEIICHUS 3aJadyH.
YuciieHHbIE METOIbI PEIICHUS] YPABHEHUW: METO repedopa, METO/ OJIOBUHHOTO
nenenus. [lpubmmxkEéHHOE BBIYMCIEHUE ATUH KpHUBBIX. Bhluucienue momianei
buryp ¢ TOMOIIBIO YHUCIECHHBIX METOJOB (METOJ MNPSAMOYTOJIBHUKOB, METOJ



Tpanernuii). Ilonck Makcumyma (MUHUMYMa) QYHKIIUA OJHOW TEPEMEHHOMN
METOJO0M MOJIOBUHHOTO JEIEHUS.

OOpaboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHble  QYHKIMM  sI3bIKa
MpOrpaMMHUPOBaHUs JiJI1 0OpaOOTKHU CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKHU
CUMBOJIBHBIX CTpPOK: MOJACYET KOJMYECTBA INOSIBJICHUH CHMBOJIA B CTpPOKE,
pa3OueHue CTPOKM Ha CJIoBa IO MPOOETbHBIM CHMBOJAM, IMOUCK TMOJCTPOKH
BHYTPHA JAHHOM CTPOKH, 3aMEHA HAWJCHHOM IOACTPOKHA HA APYTIYH CTPOKY.
['enepanys Bcex CJIOB B HEKOTOPOM ai(aBUTE, YJOBIETBOPSAIOMIMX 33JaHHBIM
orpannyeHusM. [IpeoOpasoBanue yncia B CAMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBbl M MOCJIEAOBATENLHOCTH uuceN. Bpruncnenue 0000MIEHHBIX
XapaKTePUCTUK 3JIEMEHTOB MAaCCHBA WJIM YUCIOBOM MOCIEI0BATENLHOCTH (CYMMBI,
MIPOU3BEJCHUS, CPEIHEro apu(pMETUYECKOr0, MUHUMAIBHOIO M MaKCUMaJIbHOIO
AJIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIONIMX 33JaHHOMY YCJIOBHIO).
JInHEeNHbIM MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTupoBKa 0JJHOMEPHOr0 MaccuBa. [IpocThie METOABI COPTUPOBKHU (METOT
Ny3bIpbKa, METOJ BbIOOpa, COPTHUPOBKA BCTaBKamu). COpPTHUPOBKA CIHSHUEM.
brictpas coptupoBka MaccuBa (anroputm QuickSort). J[BOWuHBIM TOUCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymMepHble MaccuBbl (MaTpullbl). AJTOPUTMBI 00paOOTKH JIBYMEPHBIX
MAaCCHBOB: 3aIIOJJHEHHE ABYMEPHOTO YHCIOBOIO MAaCcCHBA I10 3aJaHHBIM MPABUIIAM,
IIOMCK AJIEMEHTA B IBYMEPHOM MAacCHBE, BBIUHUCIECHUE MAaKCUMyMa (MUHUMYyMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOIO MAacCHBa, MEPECTaHOBKA CTPOK M CTOJOIIOB
JIBYMEPHOI'O MacCHUBa.

NupopmanuoHHbIe TEXHOJIOIHH

TexcroBeiii mporieccop. PemaktupoBanme u dopmartupoBanue. I[IpoBepka
opdorpadun u rpammartukd. CpelncTBa MOHUCKA W aBTO3aMEHbI B TEKCTOBOM
nponeccope.  Mcnons3oBanue  crwiei.  CTpyKTypUpPOBaHHBIE  TEKCTOBBIE
nokyMeHTbl. CHOCkM, orjaBieHue. KosuiekThBHasi paboTa ¢ JIOKYMEHTaMHU.
HHCTpyMEHTBI pelieH3UpOBaHUS B TEKCTOBBIX Iporeccopax. O0iayHble CepBUCHL.
HenoBas mnepenucka. Pedepar. I[lpaBuna uuTHpOBaHUS HCTOYHHKOB U
opopmieHust Oubnuorpadguueckux ccpiiok. OdopmieHre cnucka JIUTepaTyphl.
3HAaKOMCTBO C KOMIIBIOTEPHOM BEPCTKOW TEKCTa. TE€XHHYECKME CpENCTBa BBOJA
TekcTa. CHenualu3upoBaHHBIE CPEACTBA PEJAKTHUPOBAHUS MaTE€MaTHYECKHX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3aJlayd aHalM3a JAHHBIX: MPOTHO3UWPOBAHUE,
Kjaccuukanus, KiacTepuszalus, aHauu3 OTKIoHeHuil. IlocnenoBaTenbHOCTH
pellieHus 3a7lad aHajlu3a JaHHBIX: COOp MEPBUYHBIX JaHHBIX, OUMCTKA M OICHKA
KauecTBa JaHHBIX, BHIOOp W/WIM MOCTPOEHUE MOJIENH, peoOpa3oBaHue JTaHHBIX,
BU3YyallM3allisl JaHHBIX, UHTEpIpeTalus pe3ynbTaToB. [IporpaMmHbie cpeactsa u



MHTEPHET-CEPBUCHI JIsl 00pabOTKHU U MpeCTaBiIeHUs JaHHBIX. bosbiive naHHbIE.
MairHaHoe 00y4yeHue. HTenIeKTyanbHbli aHaIU3 1aHHBIX.

AHanu3 JaHHBIX C MOMOILIBIO AJIEKTPOHHBIX TaOnIul. Bbluncienne cymmsl,
CPEIHETO apu(PMETHUECKOT0, HAUOOBIIEr0 (HAUMEHBIIIET0) 3HAYECHUS TUana3oHa.
Brruncnenne koadpduiueHTa Koppensiiuu ABYX psSAOB JAaHHbBIX. [locTpoenue
CTOJOYATBIX, JMHEWYaThIX W KpyroBbiX auarpamm. lloctpoenue rpaduxos
¢bynkuuid. [TogOop nuHUM TpeHaa, pelieHne 3a1a4 TPOrHO3UPOBAHUS.

YucneHHoe penieHWe YypaBHEHHWH C IOMOINBIO IOAOOpa IapaMerpa.
OnTuMu3anys Kak MOKWCK HAWIYYIIEro pelieHusl B 3a/laHHbIX ycioBusX. LleneBas
¢yHkius, orpaHudeHus. JlokaibHble M T00AJbHBII MHHMMYMBI LIE€JIEBOU
¢byHkuuu. Pemenue 3a1a4 onTUMHU3aUU C TTOMOUIBIO AJIEKTPOHHBIX TaOIUI.

11 KJIACC

Teopernyeckue 0CHOBbI HH(POPMATHKH

Teopernyeckue MOAXOAbI K OIEHKE KOJIMYECTBA HHGPOPMALMHU. 3aKOH
aanutuBHOCTU MH(opMmanuu. @opmyna Xapriau. MHpopManus U BEpOSTHOCTb.
®opmyna lllennona.

Anroputmbl cxaTtusi naHHbiX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. AJrOopuTMBI CXaTWs JAHHBIX C TOTEPSIMU. Y MEHBIICHHUE
rIIyOMHBI KOJUpoBaHus 11BeTa. OCHOBHBIE Uen anroputmoB cxatus JPEG, MP3.

CkopocTh Tmepefauyd JaHHBIX. 3aBUCHUMOCTb BPEMEHM Iepefadyd  oOT
UH()OPMAITMOHHOTO 00BhEMA JAaHHBIX W XaPAKTEPUCTHK KaHayia CBS3U. [IpUyuHBI
BO3HMKHOBEHHUSI OMIMOOK TMpu rmepefadye JaHHbIX. Konbl, Mo3BoJSIONINE
OoOHapy’>XUBaThb M UCHPABIATh OIIMOKH, BO3HUKAIONIME NPU IEpeadye JaHHbIX.
Paccrosinne Xsmmunra. KogupoBanue ¢ noBropenneM 6utoB. Konbl XammuHra.

Cuctembl. KomMmoHEHThI cucTeMbl M HX B3aumojenctBue. CHCTEMHBIN
addekr. Ynpapienue kak nHGopMamoHHbli mporiecc. OOpaTHast CBS3b.

Mopenun u MmonenupoBanue. Llens monenupoBanus. COOTBETCTBHE MOJENIU
MOJIEJIUPYEMOMY OOBEKTY WJIM MpOLECcCy, LeIu MOoJAeIupoBanus. DopManuzanus
MIPUKJIAJIHBIX 3a]1a4.

[IpencraBienne pe3yabTaTOB MOJAEIUPOBaHUS B BHUAE, YIOOHOM JUIs
BOCHIPUATHS YEJIOBEKOM. ['padmyeckoe mpeacTaBlIeHne TaHHbIX (CXEMBbI, TaOIUIbI,
rpaduxn).

I'padpr. OcHoBHbIe MoHATHUA. Buasl rpados. Onucanue rpadoB ¢ MTOMOIILIO
MaTpull CMEXKHOCTH, BECOBBIX MATpHUI], CIHUCKOB CMEXHOCTH. Pemenue
AITOPUTMUYECKUX 3aJlad, CBS3aHHBIX C aHaau3oM rpadoB (mocTpoeHue
ONTHUMAJIIBHOTO MYTH MEXJy BepUIMHAMU rpada, ONpeaeieHUe KOIU4ecTBa
pa3IMUHBIX MyTE€H MEXAY BEpUIMHAMH OPHEHTUPOBAHHOIO AIMKIMYECKOTO

rpada).



HlepeBbs. bunapHoe nepeBo. JlepeBbs moucka. CrnocoObl 00xo0ja aepeBa.
[Ipencrasnenne apudMeTUYECKUX BBIpAXKEHUN B BUJE JepeBa. JJUCKpETHBIE UTPHI
JIBYX UTPOKOB C ToJIHOM uH(popmarueit. [loctpoeHue aepesa nepedopa BapruaHTOB,
OMKMCAHKWE CTPATErMH UIPbl B TAOIMYHON (popMe. BBIMTPHIIIHBIE U TIPOUTPBILIHBIE
NO3ULMHN. BBIMTPHIIIHBIE CTPATETUN.

CpencrBa UCKYCCTBEHHOTO MHTEIIEKTa. CepBUCHl MAIIMHHOTO MEPEBOJA U
pacno3HaBaHusl YCTHOM peur. KornutuBHbie cepBUCHl. VneHTudUKAUs U TOUCK
M300paXeHUN, pacro3HaBaHUe T, CamooOyyaromuecs CUCTEMBL.
HcKycCTBEHHBIM MHTEIUIEKT B KOMIIBIOTEPHBIX Hrpax. lcronp3oBanue meronoB
MCKYCCTBEHHOT'O0 MHTEJUIEKTa B OOydYaromux cuctemax. Mcnonb3oBaHue MeTon0B
HCKYCCTBEHHOI'O0 MHTEIJIEKTa B poOoToTexHuke. MHTepHeT Bemiel. [lepcrnekTuBbI
Pa3BUTHS KOMIIBIOTEPHBIX NHTEIUIEKTYAJIBHBIX cucTeM. HelpoHHbIE CETH.

AJITOPUTMBI U IPOrPaAMMHPOBaHUE

Qopmann3auus ~ HOOHATHS  anroputma.  MammHa  TelopuHra  Kak
YHUBEpCcallbHasl MOJieJIb BhrunciaeHuil. Tesuc Yépua—Trropunra.

OueHka CII0KHOCTH BhIUMCIEHUI. BpeMs paboTel 1 00bEM HCHOJIB3yEeMOU
naMsATH, HUX 3aBUCUMOCTh OT pa3Mepa HUCXOAHBIX JaHHbBIX. OuneHka
ACUMIITOTUYECKON  CIIOKHOCTH QITOPUTMOB. AJTOPUTMBI  MOJIMHOMHUAIBHOMN
cinoxHoctd. IlepebopHble anroputmbl. [lpuMmepsl pazIWyHBIX —aJITOPUTMOB
peneHns OJHOM 3a/1a4u, KOTOPbIE UMEIOT PA3JIMYHYIO CIIOKHOCTb.

[Touck mpoCTBIX YuCEN B 3aJaHHOM JUANa3oHE C I[OMOLIbIO AIrOpUTMa
«penieTo DparocheHay.

MHuoropa3psaHbie Leble YUCa, 3a1a4d JJIMHHON apu(METUKH.

CnoBapu  (accollMaTUBHBIE MAaCCHUBBI, OTOOpa)keHus). X3II-TaOJIUIIBI.
[Toctpoenue andaBUTHO-4aCTOTHOTO CJIOBApPS IS 33JaHHOTO TEKCTa.

Crekn. AHanmu3 MpPaBUIBHOCTH CKOOOYHOTO BbIpaKeHHUsA. Brruncienue
apu(PMETUUECKOTO BbIPAKEHHUS, 3aAMMCAHHOTO B MOCT(PUKCHOMN PopMme.

Ouepenu. Mcnonb3oBanue ouepenu AJisi BPEMEHHOIO XPAaHEHHUSI TAHHBIX.

Anroput™bel Ha rpadax. [locTtpoeHne MHUHHMAaIBLHOTO OCTOBHOIO JepeBa
B3BEIICHHOTO CBS3HOTO HEOpPUEHTUpOBaHHOro rpada. KonuuecTBo paszmuyHbIX
nyTel MeXay BepIIMHAMU OPUEHTUPOBAHHOTO ALMKIMYECKOro rpada. AIropurm
JIeHKCTpBI.

HepeBps. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIIOYHBIX CTPYKTYp. J|BOWUYHBIE
(bunapubie) naepeBbs. [locTpoeHue nepeBa miisi 3aJaHHOTO apUPMETUYECKOTO
BbIpaKeHUs. PeKypcuBHbIE aliropuTMbl 00Xxoja jaepeBa. Vcnonb3oBaHue creka u
ouepenu Juisi 00Xo0/1a Jiepena.

JluHamuyeckoe MporpaMMUpPOBAaHUE KaK METOJ peleHus 3agad C
COXpPAaHEHHEM MPOMEKYTOUHBIX PE3YJIbTATOB. 3a/Jaud, PEIIAEMBIE C MOMOUIBIO



JTUHAMUYECKOTO TPOTPAMMHUPOBAHMS: BBIUMCICHUE PEKYPCUBHBIX (PYHKIUH,
MO/ICYET KOJIMYECTBA BAPUAHTOB, 33/1a4U ONITUMU3AIIUH.

[TonsiTue 06 OOBEKTHO-OPUEHTHUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTH U
kiaccel. CBOMCTBA U METOJbI 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBINA aHAJIM3.
PazpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO IMOAXOJA.
WNukancynsuus, HacjaeA0BaHue, MOTUMOpHU3M.

Cpenbl ObicTpoil pa3paboTku mnporpamM. IlpoexktupoBanue wunrepdeiica
noyib3oBaTens. Vcrnonb3oBaHWE TOTOBBIX — YNPABISAEMBIX  3JEMEHTOB  JUIsS
MOCTpPOCHUS HHTEepdeiica.

O630p  s3pIkOB  mporpammupoBanus.  [lomsitue o  mapagurmax
IPOrpaMMUPOBAHMUS.

NupopmanuoHHbIe TEXHOJIOIHH

Oranbl  KOMIIBIOTEPHO-MAaTEMAaTUYECKOTO  MOJEIMPOBAHUA:  ITOCTAaHOBKA
3amayu, pa3paboTka  MOJENH, TECTUPOBAHWE  MOJEIH, KOMIIBIOTEPHBIM
HKCIIEPUMEHT, aHAIU3 PE3YyJIbTaTOB MOIECIUPOBAHUSI.

Juckperuzanuss Mpu MaTEMaTUYECKOM MOJIETUPOBAHUM  HENPEPBIBHBIX
npoueccoB. MoaenupoBanue ABWKEHHS. MojaenupoBaHue  OHOJIOTMYECKHX
cucteM. Maremaruueckue  MOJEIM B OKOHOMHUKE.  BprumciurenbHble
HKCIIEPUMEHTHI C MOJIEIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEpUMEHTAa. MeToJ HauMEHBIIUX KBaJIPaTOB.
OueHka YHUCIOBBIX MapaMeTPOB MOJECIUPYEMBIX OOBEKTOB M  IIPOILIECCOB.
BoccranoBienue 3aBUCUMOCTEN 1O pe3yJibTaTaM dKCIIEPUMEHTA.

BepostHoctheie  mopenu.  Mertonsl Monte-Kapino.  MmurtaimonHoe
MozenrpoBaHue. CUCTEMbI MaCCOBOTO OOCITYKUBAHHS.

Tabnuunbie (pensiuoHHBbIC) 0a3bl JaHHBIX. Talnuila — WpeacTaBlICHUE
cBeneHnii 00 ogHOTHMHHBIX 00BekTax. Iloie, 3ammch. Kirou Tabmunpel. Pabora ¢
roroBoil 0a3oil naHHBIX. 3amnonHeHue Oa3bl AaHHBIX. [loMck, copTHpoBKa Hu
(GuiabTpanMs NaHHBIX. 3aIpOChl Ha BBIOOPKY JAHHBIX. 3alpOChl C MapaMeTPaMH.
Berunciisiembie 1oJist B 3aI1pocax.

MuoroTtabnuynbie 0a3bl JaHHBIX. THUIBI CBSI3eM MEXIY TaOJMIIAMH.
Buemnuit kirou. [{enocTHOCTE 6a3bl TaHHBIX. 3aPOChl K MHOTOTAOJWYHBIM 0a3am
JAHHBIX.

Nuteprer-npuiioxenus. [lonaTre o cepBepHON U KIIMEHTCKOM YacTsAX cauTa.
TexHOoJIIOrusl «KJIMEHT — CepBEpP», €€ NOCTOMHCTBA U HeAOCTaTKU. OCHOBBI A3bIKA
HTML wu kackamupix Ta0mun ctwier (CSS). Cuenapuu Ha s3wbike JavaScript.
®dopMbl Ha BEO-CTpaHULIE.

Pasmenienne BeO-caiiToB. Yciryra XocTuHTa. 3arpy3ka ¢aiioB Ha CaiT.

BBon n300pakeHUi C MCIOJNB30BAHUEM PA3NIMUHBIX IUMPOBBIX YCTPOUCTB
(undpoBbIX (poTOanmapaToB U MHKPOCKOIOB, BUIEOKAMEp, CKAHEPOB M JIPYTUX



ycTpoiicTB). I'padmueckuii pegakrop. Pazpemenue. KagpupoBanue. Mcnpasiaenue
nepcrekTuBbl.  I'mcrorpamma. Koppekuuss  ypoBHEH, KOppeKUus  LIBETA.
OOGecuBeurBaHUE IIBETHBIX M300pakeHuit. Perymb. PabGota ¢ oOnactamu.
OUIbTPBL.

MHorocioiinple u300pakeHus. TekcroBple ciion. Macka cios. Kanambl.
Coxpanenue BblfieieHHOW obOnactu. IlonroroBka winmocTpanuii s BeO-CalTOB.
AHHUMHPOBaHHBIE U300paKEHUS.

BekropHas rpaduka. IlpumutuBbl. W3mMeHeHue mopsiaKa >SJIEMEHTOB.
BripaBuuBanue, pacnpenenenue. ['pynnuposka. Kpussie. dopmaTel BEKTOPHBIX
pucyHKOB. VMcnonb30BaHne KOHTYpPOB. BekTopu3zaiiust pacTpoBbIX H300paKEeHUH.

[IpyuHIUIBI  TIOCTPOCHUST W PEAAKTUPOBAHUS TPEXMEPHBIX  MOJECTICH.
Cerounsie moxenu. Marepuanbl. MoaenupoBaHHE HMCTOYHUKOB OCBEIICHUS.
Kamepsl. ApautuBable TexHosioruu (3D-npuntepsl). [loHsATHe 0 BUpTyadbHOU
PEaTbHOCTU U JOTOJHEHHOW PEaJbHOCTH.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 110
MHO®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEIO
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIuuHOCTHBIE  pe3ysibTaThl  OTPAXAlOT TOTOBHOCTH U  CIHOCOOHOCTH
oOy4Jaromuxcs pyKOBOACTBOBAThCA C(HOPMUPOBAHHONW BHYTPEHHEH MMO3UIIMEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHEHTAIlMi, TO3UTUBHBIX BHYTPEHHUX
yOXKIIEHN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHICKOTO
OOIIeCTBa, PACHIMPEHHUE KU3HEHHOTO OIbITA U OMbITA JIEATEILHOCTH B IpoIliecce
peanM3alMy  CpeACTBaMU  yduyeOHOro TpeIMeTa OCHOBHBIX  HallpaBJICHUUN
BOCIIUTATEILHOU €SI TEIHLHOCTH.

B pesynbrate wuszyueHuss MHOOPMATUKUM Ha YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus y oOydaromierocsi OyayT copMupoBaHbl CIEAYIOMIUE JTUYHOCTHBIC
pE3yNbTaThI:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHHUE CBOUX KOHCTUTYLIMOHHBIX MpaB M OOSI3aHHOCTEH, yBa)KeHUE
3aKOHA U TPaBOMOpPSJKA,  COOJIOJIEHWE  OCHOBOIIOJIATAIONIUX  HOPM
MH(OPMAIMOHHOIO MpaBa U HH(OOPMAIMOHHON OE30I1aCHOCTH;

TOTOBHOCTh MPOTUBOCTOSITH HUJCOJIOTHU DKCTPEMHU3MA, HAI[MOHAIU3MA,
KCeHO()oOMHM, MUCKPUMHUHAIIMU TI0 COIMAIBHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NATPUOTHYECKOT0 BOCTIUTAHUSA:

[IEHHOCTHOE OTHOIIIEHUE K UICTOPUUECKOMY HaCJEAUI0, TOCTU eHUsIM Poccuu
B HayKe, UICKYCCTBE, TEXHOJOTHSIX, IOHUMaHWE 3HAaUeHUsI UHPOPMATUKH KaK HAYKU
B KU3HHU COBPEMEHHOTO OOIIECTBA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWSI,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHCIIE€ B
cetu HTEpHET;

4) 3¢TeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOUas ACTETUKY HAy4YHOTO U
TEXHUYECKOT0 TBOPUYECTBA;

CIIOCOOHOCTh BOCIPUHUMATH pa3JIMYHBIE BHUJbBl HCKYCCTBAa, B TOM YHCIIE
OCHOBAHHOI'0O Ha MCTOJIb30BaHUHU UH()OPMALIMOHHBIX TEXHOJIOTHH;

5) pu3uvyecKoro BOCHIUTAHUSA:

chOpMHUPOBAHHOCTH  370pOBOr0 M  Oe3omacHoro  oOpaza  JKHM3HH,
OTBETCTBEHHOTO OTHOUIEHUSI K CBOEMY 3JI0pDOBbIO, B TOM 4YHCIE 3a CUET



cobmoieHrs TpeOoBaHUI 0€30MacHOM dKCIUTyaTalluu CPEeICTB MH(POPMALIMOHHBIX
Y KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AKTHBHOW JI€ATEIBHOCTH TEXHOJOTMYECKOM M COLMAaIbHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TIIAHUPOBATH U CAMOCTOSTEIIHHO
BBITIOJIHATH TaKyIO JICSITEIbHOCTB;

uHTEepec K cdepaM MNpoPecCHOHATBHON AESTENbHOCTH, CBA3aHHBIM C
MHPOPMATUKON, NPOrpaMMHUPOBAHUEM U HUH(OPMALMOHHBIMU TEXHOJOTUSIMHU,
OCHOBAaHHBIMU Ha JOCTIKCHUSX HAyKd WH(DOPMATUKM U HAYYHO-TEXHHUYECKOTO
nmporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynaymied mnpodeccuu u
peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TJIaHbI;

FOTOBHOCTh U CIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpPAa30BaHMUIO Ha
MPOTSIKEHUU BCEU )KU3HU;

7) 3K0JIOTHYeCKOT0 BOCITUTAHMS

OCO3HAHHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKHX MpoOJjeM M IMyTed HuX
pelieHus, B TOM 4YHCIE€ C Y4YETOM BO3MOXHOCTEM HMH(MOPMAILMOHHO-
KOMMYHUKAITMOHHBIX TEXHOJIOTHI;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTUSl HAyKH, JOCTHXKEHHMSIM HAyYHO-TEXHUYECKOTO IHporpecca M
OOIIECTBEHHOI NMPAKTHKH, 32 CYET MIOHUMAHUS POJIM UH(POPMAIIMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U HMH(GOPMAIIMOHHBIX TEXHOJOTUH B YCIOBHUAX
undpoBoil TpaHchopmMauu MHOTUX cep KU3HU COBPEMEHHOIO 00I1IECTBa;

OCO3HAHME LIEHHOCTH HAYYHOM JEeATENbHOCTH, TOTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U MCCIIE0BATENBCKYIO AEATEIBHOCTh NHANBUIyAIBHO U B TPYIIIIE.

B npornecce qocTHKEHUS JMYHOCTHBIX PE3YJIbTaTOB OCBOEHUS MPOTPaAMMBI
no HWHPOpPMATUKE Yy OOYYAIOIIUMXCS COBEPIIEHCTBYETCS AMOIMOHAIBHBIN
MHTEJIEKT, MpeAnoaralomui cOpMHUpPOBaHHOCTB:

CaMOPETYJIUPOBAHHUS, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHUE IMPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TOBEJECHHE, CIOCOOHOCTh aJanTHUPOBATHCS K
AMOIMOHAJIBLHBIM U3MEHEHUSIM U TIPOSIBISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHE MOTHBAIMH, BKIIOYAIOIIEH CTPEMIIEHUE K JOCTHXKEHHIO LENH U
yCIeXy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHUE JEHUCTBOBaTh, UCXOAS W3 CBOUX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh 3MOILIMOHATIBHOE COCTOSIHUE
JPYTUX, YYUTBIBaTh €ro MNpPU OCYIIECTBICHHMH KOMMYHHUKAIIMH, CIIOCOOHOCTH K
COUYYBCTBHIO U COIEPEKUBAHUIO;

COLIMAJIHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATH OTHOIICHHUS
C IPYTUMH JIIOJIbMHU, 3a00TUTHCS, IPOSBIIATh UHTEPEC U pa3peiiaTh KOHMIUKTHI.



METANIPEIMETHBIE PE3YJIBTATBI

B pesynaprate wu3ydeHwss WHGOPMATHKHA Ha YPOBHE CPEIHETO OOIIETO
oOpazoBaHus y oOydawmierocsi OyayT chopMuUpoOBaHBI MeETampeaIMETHBIC
pe3yNbTaThl, OTPAXXCHHBIC B YHHUBEPCAIBHBIX YUYCOHBIX NEHCTBHUSAX, a UMEHHO —
MO3HABATEIILHBIE  YHHUBEPCAJbHBIC Y4YeOHBIC JEHCTBUS, KOMMYHUKATHBHBIC
YHUBEpCAIbHBIC Y4YCOHBIC NEUCTBHSI, PETYJSTHBHBIC YHHBEPCAIBHBIC yYeOHBIC
JIENUCTBUS, COBMECTHAS JESATEIHHOCTD.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE y4eOHbIe 1eHCTBUS

1) 6a30Bble JJOruvYecKue JaeicTBUsI:

CaMOCTOSITeILHO  (OpPMYJNIHpPOBaTh W aKTyaJlM3UPOBaTh  IMpoOJIeMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

YCTaHABJIMBATh CYIIECTBEHHbIM NMPU3HAK WJIM OCHOBAaHMS [IJIi CPABHEHHS,
KJ1IaccuUKaIu U 0000IICHHS;

ONpeAesaTh ILENU ACATECIbHOCTH, 3aJaBaTh IApaMETPhl U KPUTEPUU UX
JIOCTYKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U TPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX;

pa3pabaTeiBaTh IJIaH PEIICHHS MPOOJIeMBbI C YYETOM aHaln3a WMEIOIIUXCS
MaTepUaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBEI B JICSITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIIEICTBUIN AEATEIbHOCTH;

KOOPAWMHUPOBAaTh M  BBHINOJHATH pabOTy B YCIOBHUAX  peajbHOTO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOT'O B3aMMOICHCTBUS,

Pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEUICHUN KU3HEHHBIX TTPOOJIEM.

2) 0a30BbBI€e HCCJIEA0BATEIbCKHIE 1€ CTBUS:

BJIaJICTh HABBIKAMHU YUCOHO-HCCIICIOBATEIILCKON U TIPOCKTHOM JIeATEIIbHOCTH,
HaBbIKAMU  pa3pelieHuss TpoOjieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MOUCKY METOJOB PELICHUS MPAKTUYECKUX 3a7a4, TPUMEHEHHIO
Pa3IMYHBIX METOJO0B MO3HAHMUS;

OCYIIECTBIISITh PA3IUYHBIC BHUJBI JEATCIBHOCTH IO TOJYYEHHUIO HOBOTO
3HAHUS, €ro HHTEpIpEeTalnH, MPeoOpPa3OBaHUI0 W MPUMEHEHHUIO B Pa3IMUHBIX
Y4EOHBIX CHUTyallusX, B TOM YHCJI€ TPU CO3JAaHUU YUYEOHBIX U COLMAIbHBIX
MIPOEKTOB;

dbopMUpOBaTh HAYYHBIN THI MBIIUICHHS, BIAJACTh HAYYHON TEPMHUHOJIOTHEH,
KJIFOUYEBBIMH MOHATHIMH U METOJaMU;

CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JIEATEIIbHOCTH U )KU3HEHHBIX CUTYaIUsX;



BBISIBISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTYaJM3UpPOBaTh 3ajaady,
BBIIBUTaTh TUIOTE3Yy €€ pelIeHMs, HaXOAWTb apryMEHThl AJIs J10Ka3aTeIbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBATh IIOJYYEHHbIE B XOAE€ pELICHUA 3aJadyd pe3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3MPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYyalUsIM, OLIEHUBATh PUOOPETEHHBIN OIIBIT;

OCYUIECTBJISITh LEJICHANPABICHHBIA IOUCK IEPEHOCa CPEACTB U CIIOCOOOB
JEHCTBUS B MPO(PECCUOHANBHYIO CPELY;

YMEThb IEPEHOCUTh 3HAHUS B IO3HABATEJIbHYI0 U IPAKTUUYECKYH 001acTu
KU3HEJIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA U3 Pa3HBIX MPEIMETHBIX 00JIaCTEeN;

BBIJIBUT'aTh HOBBIE WJEH, MPEUIaraTb OPUTrMHAIbHBIE MOAXOAbl U PEIICHMS,
CTaBUTb NPOOJIEMBI U 33/1a4H, TOMYCKAIOINE AIbTEPHATUBHbBIE PELICHMS.

3) pabora ¢ uHpopmMaumei:

BJIQJIETh HABbIKAMU MOJY4Y€HUs MH(OPMAIMU U3 UCTOYHUKOB PA3HBIX TUIIOB,
CaMOCTOAATEJIBHO ~ OCYIUECTBJIATh  IOMCK,  AHAJIW3, CUCTEMATU3aLMI0 U
MHTEPIIPETALNIO HH(POPMALIUY PA3IUYHBIX BUAOB U (OPM IPEICTABICHNUS;

co3faBaTh TEKCTbl B pa3auuHbIX ¢opMarax ¢ Yy4€TOM Ha3HAYEHUs
uHpopMalMu W  LEJIEeBOM ayJuTOpUH, BbIOMpas ONTUMaJIbHYI (QopMmy
IIPE/ICTABIICHUS U BU3yaJIN3aL1H;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTMTUMHOCTh HMH(OpMalUU, €€ COOTBETCTBHUE
MPaBOBBIM U MOPAJIbHO-3TUYECKUM HOPMAaM;

UCIIOJI30BaTh  CPEACTBa  MH(MOPMAIIMOHHBIX H  KOMMYHUKALIMOHHBIX
TEXHOJIOTHI B pElIeHUH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpraHU3al[MOHHBIX
3aJa4 ¢ COOJIIOJIGHHEM TpeOOBAaHUN OJPrOHOMHUKH, TEXHUKM O€30I1acHOCTH,
TUTUEHBI, pPEeCypcocOepeKeHMsl, TPABOBBIX W  ATUYECKUX HOPM, HOPM
nH(pOpMAIIMOHHOM 0€30MaCHOCTH;

BJaJ€Th  HABbIKAMU  pPAclO3HAaBaHWA U 3alllUThl  HH(pOpMaluH,
MH(POPMAIIMOHHON 0€30M1aCHOCTH JIUYHOCTH.

KoMMmyHMKaTHBHbIE YHHBeEpPCaJbHbIE YueOHbIe 1eiCTBUSA

1) oOmenme:

OCYIIIECTBIISITh KOMMYHHUKAITMHU BO BCeX cepax KU3HHU;

pacrio3HaBaTh HeBepOaJbHBIE CpEJCTBa OOIICHUS, MOHMMAaTh 3HAYCHUE
COIIMAIbHBIX 3HAKOB, PACMO3HABATh MNPEANOCHUIKM KOH(MIUKTHBIX CUTyallUd H
CMAT4YaTh KOHPIUKTHL;

BJIQJICTh  Pa3IMYHBIMU  CIIOCOOaMU  OOIICHWS W B3aUMOJICHCTBUS,
apryYMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMATYaTh KOH(MIUKTHBIC CUTYyaIUH;



Pa3BEPHYTO M JIOTHYHO H3J1araTb CBOK TOYKY 3PEHHSI C HCIIOJb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHaA [1eITeJIbHOCTh:

MMOHUMAaTh W KMCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WUHIAWBUILYATbHOU
paboTHI;

BBIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX ACHCTBHM C y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJI€HA KOJUIEKTUBA;

MPUHUMATh LEIM  COBMECTHOM  JEATEIIbHOCTH, OPraHU30BbIBATH W
KOOPJMHHUPOBATh JCUCTBUSA MO HMX JOCTHKCHHWIO: COCTABJIATHh IUJIAH JICHCTBHM,
pacrpenensaTh pojd C Y4€TOM MHEHHMM YYaCTHHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHHBATh KA4E€CTBO CBOEr0 BKJIaJa M KaXJOr0 YYAaCTHHKAa KOMAaHIbl B
OOIINiA pe3yJIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

MpeajgaraTb HOBBIE TPOEKTHI, OIECHUBATHL MAEHU C TO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, TPAKTUYECKON 3HAUYMMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETMYECKOE TMOBEICHUE B PA3JIMYHBIX
CUTYAIUsX, IPOSIBIISATH TBOPYECTBO U BOOOpakeHNE, ObITh MHUITUATHBHBIM.

PeI‘y.HSITI/IBHLIe YHUBEPCAJIBbHLIC yqeﬁnble HeﬁCTBHH

1) camoopranusauus:

CaMOCTOSITEJIbHO OCYLIECTBIIATH IMO3HABATENIBHYIO NIEATEIbHOCTD, BBISBIATH
poOIeMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 33/1aul B 00pa30BaTEIbHOM
JEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pEIICHUS NpoOsiieMbl €  YUYETOM
MMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEM M MPEANOUYTECHHUI;

JIaBaTh OLICHKY HOBBIM CUTYalLUsIM;

pacHIMpATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JTMYHBIX MPEOUYTECHUA;

JieaTh OCO3HaHHBIA BBIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (OPMUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX 00JIaCTAX 3HAHUW, TOCTOSHHO TOBBIIATH CBOM 00pa3oBaTENbHBIA U
KYJIbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYyalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIENSAM;

BJa/JIeTh  HABbIKAMU  TO3HABATEeNbHON  pediekcnu Kak  OCO3HAHUS
COBEPLIAEMBIX JEUCTBUA M MBICIUTEIBHBIX IPOLECCOB, HX PE3YyJbTATOB H



OCHOBAaHHM, MCIOIB30BaTh MPUEMBI peIIEKCUU JUIsl OIICHKUA CHUTYyallud, BHIOOpA
BEPHOTO PEIICHUS;

OIICHUBATh PUCKU U CBOEBPEMEHHO MIPUHUMATH PEIICHUS IO UX CHIKEHUIO;

MPUHUMATh MOTHBBI M apryMEHTbl JPYTMX TNpH aHaIW3e pe3yJbTaToB
JIEATEIIbHOCTH.

3) npuHATHS ce0s U APYTHUX:

MPUHUMATH Ce0s1, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA,

MPUHUMATh MOTHBBI M apryMeHTbl JPYTMX TNpH aHaIW3€ pe3yJIbTaToB
JEATENbHOCTH;

MPU3HABATH CBOE MPABO U MPABO APYTUX HA OMIUOKY;

pPa3BUBAaTh CIOCOOHOCTH MOHUMATh MUP C TTO3UIIMH JAPYTOro YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATBI

B mnponecce u3yuenus xypca MHGOPMATHKU YriyOoaéHHOTO ypoBHS 6 10
Kn1acce oOydaromMMucs  OyQyT  JOCTUTHYTBHI — CJEAYIOIIME  TPEeIMETHbIE
pE3yNbTATHI:

BIIAJICHUE TPEICTABICHUSAMH O pOJIM WHPOPMAIMA W CBS3aHHBIX C HEU
MIPOIICCCOB B TMPHUPOJE, TEXHUKE U OOIIEeCTBE, MOHATHUAMH «HUH(POPMAITUIY,
«MH(POPMALIMOHHBIM  MPOIECC»,  «CUCTEMA»,  «KOMIIOHEHTHI ~ CHCTEMBI»,
«cuCcTeMHBIN AP (DEeKT», «MHPOPMAIIMOHHAS CHCTEMaY, KCHCTEMa YIIPaBICHU,

BIAJICHUE METOJaMH TOMCKa wWHopMamuu B cetn VHTEepHET, yMeHwHe
KPUTUYECKU OIICHUBATh MH(OpMaIHIO, OTYYEeHHYO U3 ceTu VIHTepHeT;

YMEHUE XapaKTepu3oBaTh OOJblIME JaHHbIE, MPUBOAUTH IPUMEPHI
WCTOYHUKOB WX TIOJIYUYCHUS W  HAMNpPAaBICHUS  HWCIIOIB30BAHUS, yMEHUE
KJacCU(UIMPOBAaTh OCHOBHBIE 3a/auyd aHalW3a JaHHBIX (MPOTHO3WPOBAHUE,
Kiaccudukanus, KJIacTepHU3alus, aHaIMn3 OTKJIOHEHU), MOHUMATh
MOCJIEIOBATEIHLHOCTD PEIICHUs 3aa4 aHallh3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX,
OYHMCTKA W OIICHKAa KauyecTBa JaHHBIX, BBIOOP W/WIM TIOCTPOCHUE MOJICIH,
npeoOpa3oBaHre JaHHBIX, BU3YaTU3allusl TaHHBIX, MHTEPIPETAIHs PE3yIbTaTOB;

MOHMMAHUE OCHOBHBIX NPHUHIIMIIOB YCTPOWCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOUIIbHBIX KOMITBIOTEPOB, TEHJICHIIUN Pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BIIAJICHUEC HAaBBIKAMU PAOOTHI C OMEPAIMOHHBIMUA CHUCTEMaMH, OCHOBHBIMH
BUJIAaMUA TIPOTPAMMHOTO OOEeCredYeHusl JUIsd pelIeHus Y4YeOHBIX 3a7ad 110
BBIOpAaHHOM CHielann3aluu;

HaJIMYHE MPEJCTABICHUN 0 KOMIBIOTEPHBIX CETSIX U X POJIM B COBPEMEHHOM
MUpE, 0 0a30BBIX MPUHITUATIAX OPTAaHU3ANNHA U (PYHKITMOHHUPOBAHUS KOMITBIOTEPHBIX
ceTei, 00 oOmUX MpUHIMIAX pPa3pabOTK W (PYHKIMOHUPOBAHUS WHTEPHET-
MIPUIIOKEHHM;



NOHMMaHUE Yrpo3 HUHGOPMAIMOHHONM O0€30MmacHOCTH, HCIOJIb30BAHUE
METO/JIOB M CpPEACTB MPOTUBOJCHCTBUS JTHUM yIrpo3aM, COONIOACHHE MeEp
0€30IMacHOCTH, MPEAOTBPAMIAIONINX HE3AKOHHOE PACTIPOCTPaHEHUE MTEPCOHATBHBIX
JAHHBIX, COOJIIO/IEHHE TPEOOBAaHUI TEXHUKU O€30MaCHOCTH M TMTMEHBI IPU padoTe
C KOMITBIOTEPAMH U JIPYTUMU KOMIIOHEHTaMH ITU(YPOBOTO OKPYKECHUSI, TOHUMAaHHUE
MPABOBBIX OCHOB MCIOJB30BaHUS KOMIBIOTEPHBIX MporpamMM, 0a3 TaHHBIX U
paboTel B ceTu MIHTEpHET;

NOHMMAaHHWE OCHOBHBIX TPHUHIUIOB JUCKPETU3AIMHA PA3NUYHBIX BHJIOB
uHOpMaIMU, yMEHUE ONpEeNesiTh HMHPOPMAIUOHHBI O00BEM TEKCTOBBIX,
rpauueckux W 3BYKOBBIX JAHHBIX MPH 3aJaHHBIX MapamMeTpax TUCKpPETU3AIlNH,
YMEHHE OINpEAeNsATh CPEIHIO CKOPOCTh TMepelayd JaHHBIX, OLIEHHWBATh
U3MEHEHHE BPEMEHH TMepeAadyd MpH H3MEHEHHH HH(POPMAIMOHHOTO O0BEMa
JAHHBIX U XapaKTePUCTUK KaHaja CBS3H;

yYMEHHUE HCIOIb30BaTh MPU PEIICHUH 3aJlad CBOMCTBA MO3UIIMOHHON 3aITUCU
YHCeN, AITOPUTMA TIOCTPOSHUS 3alKUCH YHUCIIa B MIO3UIIMOHHON CUCTEME CUHUCIICHHUS
C 3a/laHHBIM OCHOBAaHHEM M TMOCTPOCHUS YHCIA MO CTPOKE, COIEpIKalleil 3ammch
3TOr0 4YHCia B TO3UIMOHHOM CHCTEME CUUCICHHUS C 3aJaHHBIM OCHOBaHUEM,
YMEHHUE BBIMOJIHATh apU(PMETHUYECKUE Olepalud B TMO3UIMOHHBIX CHCTEMax
CUHCJICHHS,

YMEHHE BBIOJIHATH MpeoOpa3oBaHUs JIOTUYECKUX BBIPAKEHUH, HCIONb3YS
3aKOHBl ~ajareOpbl JIOTUKU, YMEHUE CTPOUTH JIOTMUECKOE BBIPAKEHUE B
JTU3BIOHKTUBHONW M KOHBIOHKTUBHOW HOPMAJIbHBIX (POpMax MO 3aJaHHOM Tabmuie
UCTUHHOCTH, HCCIIEJIOBaTh 00JAacThb MCTHMHHOCTH BBICKA3bIBaHUS, COJEPKAIIETO
NIEPEMEHHBIE, PelIaTh HECIOKHbIE IOTHYECKUE YPABHEHHS U CUCTEMBI ypPaBHEHUH;

MOHMMaHUE O0a30BBIX QJITOPUTMOB OOpPaOOTKH YHCIOBOH U TEKCTOBOM
uHpopmaluu (3aruch YMcea B MO3UIIMOHHON CHUCTEME CUUCIICHHS, HaXOXICHHE
BCEX MPOCTHIX YHCEN B 3aJJaHHOM JIMana3zoHe, 00padoTKa MHOTOPA3PSTHBIX HETBIX
YHCell, aHAJIN3 CUMBOJIBHBIX CTPOK U JPYTHX), aITOPUTMOB ITOUCKA U COPTUPOBKH,
YMEHHE OIpeNeysTh CIOKHOCTh H3y4aeMbIX B Kypce 0a30BBIX aJIrOpUTMOB
(cyMMHpoOBaHHE JJIEMEHTOB MacCHBa, COpPTUPOBKAa MAacCCHBa, IepeOOpHBIE
QITOPUTMBI, TBOUWYHBIA TIOWCK) W TPHUBOJUTH MPHUMEPHl HECKOJBKHX aJITOPUTMOB
pa3HOM CIOKHOCTHU AJIS PEIICHUS] OJTHOM 3a/1a4H;

BIIAJICHUE YHUBEPCAIBHBIM SI3BIKOM IMPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpeacraBieHussMH O O0a30BbIX THUIIAX JAHHBIX H
CTPYKTypaxX /JaHHBIX, YyMEHHE WCIOJb30BaTh OCHOBHBIE  YMPaBJISIONINE
KOHCTPYKIIMM, YMEHHE OCYUIECTBIIATh aHAIN3 MPEIIOKEHHOW MPOrpaMMBbI:
OTIPEIEIISITh PE3YIBTATHl PA0OTHI MPOTPAMMBI MIPU 33JIaHHBIX MCXOJIHBIX JTAHHBIX,
OTIPENENsITh, MPU KAKUX HCXOJHBIX JAHHBIX BO3MOKHO MOJIYYEHHE YKa3aHHBIX



pe3yJIbTaTOB, BBIABJIATH JaHHbIE, KOTOPbIE MOTYT IPUBECTU K OLIMOKE B padboTe
IporpaMMsl, (HOPMYIMPOBATh MPEAJIOKEHNUS MO YIYUIIEHUIO IPOrPaMMHOT0 KOJa;

YMEHUE CO3/1aBaTh CTPYKTYpUPOBAaHHbIE TEKCTOBbIE JOKYMEHTBl H
JEMOHCTPALIMOHHBIE MAaTEPHAIIbl C UCIOJIb30BAHUEM BO3MOKHOCTEN COBPEMEHHBIX
IPOrPaMMHBIX CPEJICTB U 00JIAUHBIX CEPBUCOB;

YMEHHE HCIIOJIb30BATh 3JIEKTPOHHBIE TAOJUIBI ISl aHAJIU3a, IPEICTaBICHUS
u  00paboTkM  AaHHBIX  (BKJIOYAash  BBIYUCIEHHE  CYMMBI,  CPEIHETro
apu(pMETUUYECKOTro, HaWOOJBIIET0 W HAUMEHBUIETO 3HAYEHWH, pEIICHHE
yYpaBHEHHUH, BHIOOpP ONTUMAIBHOIO pPELICHUs, MOAOOp JMHUU TPEHJa, pelleHue
3a]1a4 IPOrHO3UPOBAHUS).

B npouecce uzyuenus Kypca MHGOPMATHKU YriyOJE€HHOro ypoBHS 6 11
Knacce oOydaromMMuUCs  OyQyT  JOCTHTHYTBHI — CJEAYIOIIME  IPEIMETHBIE
pE3yNbTaTHI:

YMEHUE CTPOUTH HEPAaBHOMEPHBIE KOJBI, JOMYCKAKOUIUE OJHO3HAYHOE
JIEKOJIUPOBAaHUE COOOIIEHUM (MpePUKCHBIE KOMABI), WCIOJIB30BaTh MPOCTEHIIINE
KOJIbl, KOTOPBIE MO3BOJISIOT O0OHAPYKUBATh U UCIPABIATH OLIMOKU NPU Mepenaye
JAHHBIX, CTPOUTH KOJ, 00ECIEUYHBAIOIINA HAUMEHBIIYI0 BO3MOXKHYIO CPEIHIOIO
JUINHY COOOILEHUSI MPH HU3BECTHOM YacTOTE€ CHUMBOJOB, IMOSICHATh HPHUHIIMIIBI
pabOThI MPOCTHIX AITOPUTMOB CKATHUS JAHHBIX;

YMEHHUE pelaTh aITOPUTMHYECKHE 3a/1a4d, CBSI3aHHBIE C AHAIM30M IpadoB
(3a1a4yu  TOCTPOEHHUS ONTHUMAJIBHOTO IYTH MEXIy BeplIMHaAMH Tpada,
ONpENENICHUs]  KOJMYECTBA  Pa3Iu4HBIX  NyTE€d  MEXIy  BEpIIMHAMMU
OPUEHTUPOBAHHOTO ALMKINYECKOro rpada), yMEeHHe HCIOIb30BaTh JAEPEBbS MpPU
aHaIM3€ W TOCTPOEHUU KOJAOB M JJsi TMPEACTABICHHUS apUPMETHUYECKUX
BBIPAKECHUI, TIPU PEIICHUH 33124 [TOMCKA U COPTUPOBKHU, YMEHUE CTPOUTH JEPEBO
UTPHI 1O 3alaHHOMY aJIrOpUTMY, pa3padaTbiBaTh U OOOCHOBBIBATH BBHIUTPHILIHYIO
CTPATETHUIO UTPBIL;

yMEHUE pa3pabaTeiBaTh W pEaIU30BbIBATh B BHJE NPOrpaMM Oa30BbIE
QITOPUTMBI, YMEHHE MCIOJB30BaTh B IPOrpaMmax JaHHBIE PA3JIHMYHBIX THUIIOB C
y4€TOM OrpaHMYECHHUN Ha JUANa30H MX BO3MOXKHBIX 3HAYCHHU, NPUMEHATH IPU
pELIeHUH 3a]1a4 CTPYKTYPBI JAHHBIX (CIIMCKHU, CIIOBAPH, CTEKU, OUepE, JEPEBH),
UCIIOJI30BaTh 0a30BblE ONEpallMM CO CTPYKTYpaMH JaHHbBIX, HPUMEHSThH
CTaHJIapPTHBIE U COOCTBEHHBIE MOJIPOrPaMMBbI JUIsl 0OpaOOTKH YUCIOBBIX JaHHBIX
U CHUMBOJIBHBIX CTpPOK, MCIOJB30BaTh IMpH pPa3pabOTKe IporpamMm OUOIMOTEKH
NOANPOTrpaMM, 3HaTh (YHKIHMOHAJIbHBIE BO3MOXKHOCTH HMHCTPYMEHTAIbHBIX
CPEIICTB cpeibl pa3padOTKH, YMEHHE UCIIOIb30BaTh CPEACTBA OTIAKU [IPOrpamMM B
cpelle IpOorpaMMUpPOBAaHMS, YMEHHE JTOKYMEHTUPOBATH IPOTPAMMBI;

YMEHHE CO3/]aBaTh BEO-CTPAHULIBI;



BJIaJICHUE OCHOBHBIMH CBEJICHHMSIMH O 0a3ax aHHBIX, HX CTPYKTYypeE,
CpeACTBaxX CO3JaHus M pabOThl ¢ HUMH, yYMEHHE HCIMOJb30BaTh TaOJIUYHBIC
(penairoHHbIe) 0a3bl JAaHHBIX (COCTaBJISITH 3alPOCHl B 0a3ax JaHHBIX, BBHITIOIHATH
COPTUPOBKY M TOHWCK 3amuceil B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0azy
JTAHHBIX ) M CIIPABOYHBIC CHCTEMBI,

YMEHHE HUCTOJIb30BaTh KOMIIBIOTEPHO-MAaTEeMaTHYECKUE MOJICIN IS aHAIM3a
O00OBEKTOB M TIPOIECCOB: (HOPMYJIUPOBATH 11€JIb MOJCIUPOBAHUS, BBIMOJHATH
aHAIM3 PE3yJIbTaTOB, TIOJYYCHHBIX B XOJ€ MOJCIHPOBAHUSA, OICHUBATH
COOTBETCTBHE MOJICIM MOJICTUPYEMOMY OOBEKTY HIIM TMPOIECCY, MPEACTABIAThH
pe3yJabTaThl MOACIMPOBAHUS B HATJISITHOM BH/JIC,

YyMEHHE OpraHWU30BBIBATH JMYHOE WHMOOPMAIMOHHOE IPOCTPAHCTBO C
WCIIOJIb30BAHUEM PA3UYHBIX CPEICTB MHQPPOBBIX TEXHOJIOTHH, TOHWMAaHHE
BO3MOXXHOCTEH ITM(PPOBBIX CEPBHCOB TOCYIAPCTBEHHBIX YCIYr, IH(PPOBBIX
00pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAHUE OCHOBHBIX IMPHHIIMIIOB PaOO0THI, BO3MOXHOCTEH W OTpaHUYCHHUS
MPUMEHEHUST TEXHOJIOTHMH HCKYCCTBEHHOTO HMHTEIUIEKTa B Pa3IUYHBIX O0JIACTSX,
HaJU4Yue TMPEJICTABICHUN O Kpyre peaeMbIX 3aJad MalIdHHOIO OO0y4YeHHUS
(pacno3HaBaHus, KJIacCU(PUKAIMK U TMPOTHO3UPOBAHUS) HAIMYHE TPECTABICHUIM
00  HWCIONB30BaHWM  HWHPOPMAIMOHHBIX  TEXHOJOTHMH B Pa3IMYHBIX
npodecCHOHANIBHBIX cepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/t Konrpoubnsie | IIpakTnyeckue
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIC
padoTsbI padoThI
pecypchl
Pa3nea 1. lu¢gpoBasi rpaMOTHOCTH
11 Komibtotep - yHHBEpCanbHOE yCTPOUCTBO 6
' 00pabOTKH JaHHBIX
1.2 [IporpammHoe obecrieueHue 6
1.3 KommnsrorepHsie cetn
1.4 WNudopmannonnas 6€30MacHOCTb 7 2
Hroro no pazneny 24
Pa3nes 2. Teopernueckne 0CHOBbI HHPOPMATHKH
IIpencraBnenue nHGpOpMaLUK B
2.1 peAt bopan 19 2
KOMIIbIOTEpE
2.2 OcHOBBI aJIreOpbI JTOTUKU 14 1
23 Kommnbrotepras apupmeTrnka 7 1
Hroro no pazneny 40
Pa3nes 3. AIropuT™Mbl M NIpOrpaMMHpPOBaHHe
3.1 BBenenue B mporpaMMupoBaHue 16 0.5
3.2 BcnomorarenbHble anropuTMel 8 2
33 YucneHHble METO/bI 5
34 AAropuT™Mbl 00pabOTKH CUMBOJIBHBIX 5 1




JaHHBIX

3.5 AnropuT™MbI 00pabOTKH MacCHUBOB 10 3.5
Hroro no pasgeny 44
Pa3nen 4. UngopmanoHHbIe TeXHOJIOTHH
4.1 O06paboTKa TEKCTOBBIX JJOKYMEHTOB 6 2.5
4.2 AHaJIN3 JTaHHBIX 3
Hroro no pazgeny 14
PesepBHOe Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne i/m Konrpoabnsie | IlpakTnyeckune
NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Pa3nes 1. Teopernueckne 0CHOBbI HHPOPMATHKH
Nudopmanus u nHPOpMaIIMOHHEIE
.1 dopman dopman 10 25
MIPOLIECCHI
1.2 MoaenupoBanue 8 2
Uroro mo pazneny 18
Pa3nes 2. AropuT™Mbl M NIpOrpaMMHpOBaHHe
2.1 DNEMEHTHI TEOPUH AJITOPUTMOB 6 1
2.2 AJNTOPUTMBI U CTPYKTYPbI JaHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
2.3 PHEHTHP 16 45
MIPOrpPaMMHUPOBAHUS
Hroro no pazgeny 50
Pa3nen 3. UnopmaumoHHbIe TEXHOJIOTUHN
31 KomMmnbrotepHo-MaTeMaTHUECKOE 2 )
' MOJICTTHPOBAHHE
32 ba3sl jaHHBIX 10 4
33 Be0-caiitbr 14
3.4 Kommbrorepnas rpaduxa 8 3.5
3.5 3D-MoaenupoBanue 8 3
Hroro no pasneny 48




Pe3epBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5







IHOYPOYHOE IINIAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTsbI

IIpakTHyeckne
padoThI

Jara
H3y4YeHH
s

DJIeKTPOHHBbIE
muppoBbIe
oOpa3oBaTeJibHbIE

pecypcsl

TpeOoBaHUs TEXHUKH 0€30MACHOCTH U
TUTHEHBI TPU paboTe ¢ KOMIBbIOTEpaAMU U
JIPYTUMH KOMIIOHEHTaMU ITU(PPOBOTO
OKPY>KEHUS

[TpunIUIB paboTHl KOMITBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM

OOMeH TaHHBIMH C IOMOIIBIO IIIHH.
KoHTposuiepbl BHEIIHUX YCTPOMCTB

ABTOMaTHYECKOE BBIIOJIHEHNE IPOTPaMMBI
MIPOLIECCOPOM

OmnepaTuBHas1, TOCTOSTHHAS U
JOJITOBpEMEHHas naMsATh. KOHTpoIeps!
BHEIIHHUX yCTPOMUCTB. [Ipsmoit noctyn k
aMATH

COBpeMeHHLIC KOMIIBIOTCPHBIC
TEXHOJIOTHNH

[TporpammHuoe obecrieueHue
KOMIIBIOTEPOB, KOMITBIOTEPHBIX CHCTEM H
MOOUJIBHBIX YCTPONCTB

CucreMHO€ ITPOrpaMMHOE OOeCTIeueHUE.
OnepainoHHbIE CUCTEMBI




Yrunursl. [[paiiBepbl yCTPOUCTB.

? [TapanenpHOE NpOrpaMMHUPOBAHKE

10 NHcTamnsmus u AeMHCTaIUISALNS
MPOTrPaMMHOTO 00€CTICUCHUS
@aiinoBbie cuctemsl. [IpruHIUIIBL

1 pa3MenicHusl 1 UMEHOBaHMsI (PaiiyioB B
nonroBpeMeHHON amsTh. [1[a0noHsr myist
oInucaHus Tpymi (aiaos
3akoHonarenbcTBO Poccuiickoi

12 ®enepanyu B 001aCTH IPOrPAMMHOTO
o0ecrnieveHus U JaHHbBIX
[IpuHUUMIIBI HOCTPOEHUS U annapaTHbIe

13 KOMITOHEHTBI KOMIIBIOTEPHBIX CETEM.
CeteBble MPOTOKOJIBI

14 Cetp UHTEpHET

15 Paznenenue IP-cetn Ha moaceTu ¢
MOMOUIBIO MACOK MOJICETEH

16 CereBoe aIMUHUCTPUPOBAHNE
Bunsl gestenbHoctu B cetu HTEpHET.

17 Cepsucsel HTepHeTa. ['ocyjapcTBeHHBIE
3JIEKTPOHHBIEC CEPBUCHI U YCIYTH

18 HNudopmanmonHas 6€301macHOCTh

19 Bpenonocubie nporpammHoe o0ecrieueHue
1 METOJIbl OOPHOBI ¢ HUM

20 [IpakTuueckas pabota 1o Teme
" AHTUBUPYCHBIE TPOTrPaMMBbI"

21 Opranu3zanus JMYHOTO apXHUBa




uHpopmanuu. PezepBHoe konupoBaHue.
[TaponpHas 3amurTa apxuBa

22

udpoBaHmre JTaHHBIX

23

Anroputm mmdposanust RSA.
Creranorpagus

24

[TpakTryeckas paborta o Teme
"[udpoBanue JaHHBIX"

25

WNndopmanus, 1aHHbIE U 3HAHUSL.
NudopmaininoHHbIe TPOIECCH B IPUPO/IE,
TEXHHUKE 1 00IIEeCTBE

26

HenpepbiBHBIC ¥ TUCKPETHBIC BETMYUHBI U
curHasibl. HeoOX0mMMOCTh TUCKPETU3AINH
WHPOPMAIINH, TIPeTHA3HAYCHHON /IS
XpaHEHMUsI, epeayr 1 00pabOTKH B
MUPPOBBIX CUCTEMAX

27

JIBonuHOE KOogupoBaHue. PaBHOMepHBIE 1
HepaBHOMEpHbIE KObl. [lekoaupoBaHue
COOOIIEHMI, 3aITMCAHHBIX C IIOMOIIILIO
HEPABHOMEPHBIX KOJOB

28

VYcenosue ®ano. [loctpoenne 01HO3HAYHO
JEKOIUPYEMBIX KOJIOB C IOMOIIbIO JI€PEBA.
I'pap An. A. MapkoBa

29

EnuHuIps n3smMepeHust KoJIuyecTBa
uHpopManuu. AnpaBUTHBIA TOIXOI K
OLIEHKE KOJIMUECTBa HH(POpMAIIUU

30

CucteMbl CYHCIICHUS

31

[TepeBoa uncen U3 OAHOM CUCTEMBI
CUHCIICHHSI B IPYTYIO




32

HBOI/I‘IHaH, BOCBEMEpHYHAA U
meCTHaAuaTCpuIHas CUCTEMbI CUUCIICHUAA,
CBs3b MCXKIY HUMHU

33

I[BOI/I‘IHaSI, BOCBMCpHYHAA U
meCTHaaAuaTCpuIHas CUCTCMbI CUUCIICHUA,
CBsA3b MCXKIY HUMHU

34

HBOI/ILIHEU'I, BOCBMCpHYHAA U
meCTHaAuaTCpuIHasg CUCTCMbI CUUCIICHUA,
CBs3b MCXKIY HUMHU

35

ApudmeTndeckre onepanuu B
MO3UIIMOHHBIX CUCTEMaX CUHCIICHUS

36

TpOI/ILIHaFI YpaBHOBCHICHHAA CUCTEMA
CUHCIICHUA

37

ﬂBOI/I‘lHO-HeCﬂTI/I‘IHaﬂ CHCTEMA CUHCJICHUA

38

Konnposanue TekcToB

39

PacTtpoBoe koaupoBaHue N300paKeHUH

40

[TpakTryeckas pabota o Teme
"JluckpeTusanus rpaguueckon
uHpopmanuu"

41

[IBeToBBIC MOJETU. BekTOpHOE
koaupoBanue. @opmatsl (haitioB.
TpéxmepHas rpaduka. OpakraabHas
rpaduka

42

Konunposanue 3Byka. OnieHka
nH(pOPMAITMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX MPH 33JaHHBIX YaCTOTE
JTUCKPETU3AINH U Pa3PSIHOCTH
KOJIMPOBAHUS




43

[IpakTrueckas paboTa mo Teme
" luckpeTrn3arus 3ByKOBOW nHpopMarmu"

44

OcHOBBI aJIreOpbl JTOTUKU

45

Jloruueckue onepanuu. Ta0nuibt
HCTUHHOCTH

46

Jlormueckue BBIPAKCHUS. Jlormueckue
TOXACCTBA. I[OKEBH.TCJ'ILCTBO JJOTHYCCKHUX
TOXACCTB C IIOMOIIIBIO Ta6J'II/II_I HNCTUHHOCTH

47

[IpakTuueckas pabota 1o Teme
«ITocTpoenue u aHanu3 TaOIHIL
UCTUHHOCTH B TaOJMYHOM MPOIIECCOPEN»

48

Jlornueckue ornepanuu U onepanuy HaJl
MHOKECTBAMU

49

Jlormueckue Orcpanuru 1 OoIrcpanr Halg
MHOXKECTBaMH

50

3aKoHBI aNreOpsl IOTUKU. DKBUBAJICHTHBIE
npeoOpa3oBaHus JIOTHYECKUX BBIPAKCHUH

51

Jlornueckue ypaBHEHHs U CUCTEMBI
ypaBHEHUH

52

Jlornueckue GyHKIIMN. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTHUECKUX
GYHKIUI OT KOJIMYECTBA APTyMEHTOB.
[TonHbIe cUCTEMBI TOTHYECKUX (QYHKITUN

53

Kanonuueckue Gpopmbl TOrHueckux
BbIpakeHHil. COBEpILICHHBIC
TN3BIOHKTUBHBIE U KOHBIOHKTUBHbIE
HOpMasbHbIE (POPMBI, ATTOPUTMBI UX
MOCTPOCHHUS IO TaOJIHIIe UCTUHHOCTH




54

Jlormueckue IeMEHTHI B COCTaBe
KOMIThIOTEpA

55

Tpurrep. Cymmarop. MHoropa3spsiiHblit
CyMMaTop

56

[TocTpoeHune cxem Ha JIOTUYECKUX
3JIEMEHTaX. 3alKCch JOrMYECKOI0
BBIPA)KEHUS 110 JIOTUYECKOU CXeME

57

MI/IKpOCXCMBI N TCXHOJIOT'USA UX
MMPONU3BOACTBA

58

IIpencraBneHue HenbIX YUCel B MaMATH
KomrbloTepa. OrpaHMYeHHOCTh AMaNa30Ha
quceN IPU OTPAHUYECHUH KOJIHMUYECTBA
paspsnos. llepenonnenue paspsaaHon
CETKHU

59

be33HakoBbIe ¥ 3HAKOBBIC JaHHBIC.
3HaKOBBII OUT. JIBOMUHBIH
JOTIOJTHUTEBHBIA KOJT OTPHUIIATEIIbHBIX
qHUCe

60

[ToOuToBBIE JTOrMYECKHE OIEpaLIUU.
Jlornueckwuii, apudmeTraeckuit u
LHUKITUYECKUI CIBUTH

61

[udposanue ¢ TOMOIIbIO TOOUTOBOM
onepaunu «uckioyaromee MJIN»

62

HpeI[CTaBJIGHI/IC " XpaHCHUC B IMaMATH
KOMITIBIOTECPA BEIICCTBCHHBIX YU CCIT

63

Brinonsenue onepaunﬁ C BEIICCTBCHHBIMHA
YHCJIaMH, HAKOIIJICHUEC OIIMOOK npu
BBIYMCIICHUAX




[TpakTrueckas padota o teme «3yduenue

64 MOPa3psAHOTO MATMHHOTO MPEACTaBICHUS 1 1
LEJIBIX U BEHIIECTBEHHBIX YHCEI

65 AHanus alropuTMOB 1
Oransl peleHus 3aja4 Ha KOMIBbIOTEPE.

66 NHcTpymeHTanbHbIE CpeACTBa: 1
TPAHCIATOP, OTJIAAYUK, TPO(GUIHMPOBIIUK
Cpena nporpammupoBanusi. Komnumsius

67 Y MHTEPOpPETALMS IPOTPAMM. 1
Bupryansaeie Mamnnbl. THTErprpoBanHas
cpena pa3paboTku

68 Mertoabl OTIIaIKU POTPaMM 1

69 Tunsl nepeMeHHBIX B S3bIKE |
MIPOrPaMMHUPOBAHUS

70 O06paboTKa LEeTbIX YUCEe 1

71 O0paboTKa BEUIECTBEHHBIX YUCEIT 1

72 CrnyualiHble ¥ IICEBIOCITYYaliHbIE YNCIIA 1

73 Betenenus. CioxHbie yCIOBUS 1

74 [uxsl ¢ ycnmoBrueM 1
[{MKIIBI IO IEPEMEHHOM.

75 B3anmo3ameHs1eMOCTh pa3aInyHbIX BUIOB 1
LIUKJIOB

76 O06paboTka HATYpaJIbHBIX YHCEI C |
HCIIOJIb30BaHUEM IIUKIIOB

77 HaxoxaeHne Bcex MpOCThIX YUCET B 1 0.5

3aJaHHOM JHaIla30HC HpaKTI/I‘leCKaH
pa60Ta no TeMe «Pemmenue 3agay METo0M




nepedopay

78 WNuBapuant nuxia

79 JIOKyMEHTHUpOBaHUE NPOTrpamMm

20 O06paboTKa TaHHBIX, XPAHSIIUXCS B
daitnax

&1 Pas3Ouenue 3amaun Ha 11oa3agaqyu
Hcnonp3oBaHne cTaH1apTHON OUOIMOTEKN

2 s3bIKa porpaMMmupoBanus. [loaximouenue
OMOIMOTEK MOANPOrPaMM CTOPOHHUX
MPOU3BOAUTENEH

83 [ToxnporpaMmel (ipoueypsl U QyHKITHH)

84 [ToxnporpamMmel (poueaypsl U QyHKIIH)

85 [IpakTnueckas pabota 1o Teme
"Pa3paboTka moamporpamm"
Pexypcus. PexypcruBHBIE 00BEKTHI

26 (bpaxransr). PekypcuBHbIE IpOLIETYPHI
¢byukun. Mcnonb3oBanue cTeka As
OpraHM3aliy PEKyPCUBHBIX BHI30BOB

27 [IpakTnueckas pabota 1o Teme
"PexypcuBHBIE TOAIPOrpaMMBbI"

28 MoaynpHBIN IPUHIMI IOCTPOCHUS
IIporpaMm

89 YucneHHble METOBI

90 [IpakTnueckas pabota 1o Teme
«YucneHHoe pelieHue ypaBHEeHUD)

01 Hcnonb3oBanne TUCKPETU3ALNUH B

BBIYHMCIINTCIIBHBIX 3aJJadax




92

[IpakTrueckas paboTa mo Teme
«[TpubmmKEHHOE BRIYUCIICHUE JUTHH
KPUBBIX U TUIOIIAACH HUTYD

93

ITpakTnyeckas pabdora no teme «Ilonck
MakcuMyMa (MUHUMYyMa) (pyHKIHUN»

94

OO0paboTka CUMBOJIBHBIX JaHHBIX.
AAropuTMBI 00pabOTKH CUMBOJIBHBIX
CTPOK: MOJCYET KOJNYECTBA MOSBICHUI
CHMBOJIAa B CTPOKE

95

AAropuT™MbI 00pabOTKH CUMBOJIBHBIX
CTPOK: pa30HeHue CTPOKU Ha CJI0Ba 110
MpoOeTbHBIM CUMBOJIAM

96

AAropuT™Mbl 00pabOTKH CUMBOJIBHBIX
CTPOK: IIOMCK MOACTPOKU BHYTPH JTaHHOU
CTPOKH; 3aM€Ha HallICHHOM MOACTPOKHU Ha

JIPYTYIO CTPOKY

97

[TpakTryeckas paborta no Teme
"O6paboTKa CTPOK C UCMOJIB30BAHUEM
GyHKIUI cTaHIapTHON OMOIMOTEKH SI3bIKA
IIpOorpaMMupoBaHus”

98

['enepanmst cioB B 3a1aHHOM aji)aBUTE

99

MaccuBbI ¥ TIOCIIEIOBATEIIEHOCTH YHCEIT.
[IpakTnueckas pabota 1o Teme
"3anonHenue Maccusa'

0.5

100

O0600uIEHHBIE XapaKTEPUCTUKH MAaCCHBA

101

JInHelHbBIN ITONCK 3aJaHHOTO 3HAUEHNS B
MaccuBe. [IpakTuyeckas pabora mo reme
"JInHelHbIN TOUCK 3aJaHHOr0 3HAUEHUS B

0.5




maccuse"

102

[IpakTnueckas padora no teme "Ilonck
MUHHUMAJIBHOTO (MaKCUMaJIbHOTO)
AJIEMEHTA B YHCJIOBOM MaccuBe"

103

CopTHpoBKa OHOMEPHOIO MACCUBA.
IIpocTsie METOABI COPTUPOBKH.
IIpakTnueckas padora no teme "IIpocTsie
METO/]Ibl COPTHPOBKHU MaccuBa"

0.5

104

CoptupoBka cinusiHueM. brictpas
COPTHUPOBKA MaccHBa (aJIrOpuTM
QuickSort). Ilpaktuueckas pabora 1o reme
"BeicTpas copTupoBka Maccupa”

0.5

105

JIBOMYHBIN MOUCK B OTCOPTUPOBAHHOM
MmaccuBe. [IpakTuyeckas pabora mo reme
" JIBOMYHBIN MOUCK"

0.5

106

JIByMepHBIC MacCUBBI (MaTPHIIHI)

107

AnroputMel 00pabOTKH MaTpHIL

108

Pemenue 3anay aHaim3a JaHHBIX

109

Cpe,ZLCTBa TEKCTOBOT'O IIpoLeccopa

110

KommerorepHas BEpcTka TeKkcTa

[SEE QS PG T ye—

111

[IpakTuueckas pabota no teme "BépcTka
AOKYMEHTOB C MaTEMaTUYCCKNMU
dbopmynamu"

112

NHCTpyMEHTBI peLIeH3UPOBAHHUS

113

[TpakTuyeckas pabora o Teme
"MHOroCcTpaHU4HbIE TOKYMEHTHI"

114

OO0iauHbIe CCPBUCHI. KomnnextuBHas

0.5




pabota ¢ nokymeHntamu. [IpakTuyeckas
pabora o Teme "KonnexkruBHas pabota ¢
JTOKyMEHTaMu"

115

AHanu3 naHebeiX. boJbiine JaHHbIe

116

MarmmHHOE 00y4YeHHe

117

AHanu3 JaHHBIX C TOMOIIBIO SJIEKTPOHHBIX
TaOJINILL

118

[IpakTrueckas padota o treme "AHanus
JAHHBIX C TOMOIIBIO JIEKTPOHHBIX
Tadymm"

119

[Toctpoenue rpadukoB QpyHKINH.
[IpakTrueckas paboTa mo Teme
"HarnsinHoe npencraBieHue pe3ysibTaTOB
CTATUCTUYECKON 00pabOTKM TaHHBIX B
BU/JIE IMarpaMM CPEJICTBAMU peaKkTopa
AJIEKTPOHHBIX TaOIUIT"

0.5

120

Jlunuu tpenna. [paktuueckas padota no
teme "[logOop nmuHuu TpeHaa,
MPOrHO3HUpOBaHUE"

0.5

121

[Ton6op napamerpa. [IpakTuueckas padbora
1o TeMe "YucneHHoe peleHue ypaBHeHHUM
C TIOMOIIIBI0 TTOI00pa mapameTpa”

0.5

122

OnTuMu3aIys Kak MOUCK HAWITYYILIETO
pelIeHHs B 3aJJaHHBIX YCIOBUSX.
IIpakTnueckas padora no teme "Pemienue
3a]]a4 ONTUMH3AIHNHU C TIOMOIIBIO
AJIEKTPOHHBIX TabuL"

0.5

123

PesepBHOE Bpems




124

Pe3epBHOE Bpems

1
125 PesepBHOE Bpems 1
126 PesepBHOE Bpems 1
127 PesepBHOE Bpems 1
128 PesepBHOE Bpems 1
129 PesepBHOE Bpems 1
130 PeszepBHoe Bpemst 1
131 PesepBHOE Bpems 1
132 Pe3epBHOE Bpems 1
133 PeszepBHoOe Bpemst 1
134 PeszepBHoe Bpemst 1
135 PesepBHOE Bpems 1
136 PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I1O

[NPOT'PAMME

136

21.5




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acos

Bcero

KonTtpoJbHble
padoThI

IIpakTHyeckue
padoThI

Jara
H3y4YeHH
s

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

KonunuectBo nnpopmanuu

AJ'IFOpI/ITMBI CXXaTusa JaHHBIX

Anroputm Xaddmana

[TpakTrueckas pabota no teme "CxaTue
JAaHHBIX C TIOMOIIBIO aJIrOPpUTMa
Xapdmana"

Anroputm LZW

ANTOPUTMBI CKaTHUs JAHHBIX C TIOTEPSIMH.
[TpakTuyeckas pabdora no teme "CxaTtne
JIaHHBIX ¢ noTepsMu (anroputmsl JPEG,
MP3)"

0.5

CKOpOCTL nepcaadu AaHHbIX

[TomexoycTONYMBbBIE KOJIbI

[TpakTnueckas paboTa 1o Teme
"[TomexoycToitunBbIe KOIBI"

10

Cucrembl. KOMIIOHEHTBI CHCTEMBI U UX
B3anMojeiicTBre. CucteMHbIi d(hDeKT.
Ympaienue Kak nHHOpPMAITMOHHBIN
nporecc. OOpaTHas CBSI3b

11

Mogenu u MOZACIINPOBAHUC

12

I'padsr




13 Pemenue 3amau ¢ momonisto rpadoB

14 [epeBbs

15 OCHOBBI TEOPUU UTD
[TpakTnyeckas padora no teme "[lonck

16 BBIMIPBIIIHON CTPATETHH B UTPE C MOTHOM
uHpopmanuein"”

17 CpencTBa HCKYCCTBEHHOTO MHTEIIJICKTA

13 [TpakTnueckas pabota no teme "Cpezactaa
HCKYCCTBEHHOI'O MHTeJIJIeKTa"
dopmanuzanys NOHIATHS aJITOPUTMA.

19 Mammuna TeropuHra kak yHuBepcaabHas
MozeIb Beruucienuil. Tesuc Yépua—
TrropuHra
[TpakTuyeckas pabora o Teme

20 "CocTaBieHHe IPOCTON MTPOrpaMMBbI [
MamuHbl Teropunra"

21 Mamuna Ilocra

22 Hopwmainbasie anropudmbr MapkoBa
ANTOPUTMUYECKU HEpa3pelIMMbIe 331a4u.

23 3anaya octaHoBa. HEeBO3MOXKHOCTD
aBTOMATUYECKOM OTJIaKU IPOrpaMMm

24 CnoXHOCTb BBIYMCIIEHUI
ITorck MpOCTHIX YKCEN B 3aJaHHOM

25 JMana3oHe ¢ IOMOIIBIO aJIFOpUTMa
«pemeto Iparochenar

2% [TpakTnyeckas padora no teme "[lonck

MMPOCTBIX YHUCECJI B 3aJTaHHOM ,Z[I/IaHa?»OHC"




27

MHoropa3psiiHbIe LeNbIe Y, 3a1a9u
JUTMHHOM apu(METHKH

28

[TpakTrueckas paboTa 1o Teme
"Peanu3zanus BEIYUCICHUN C
MHOTOpa3psIHbIMU YHCIIaMH"

29

CrnoBapu (accollMaTUBHBIE MACCHUBHI,
0TOOpaXkeHus ). X3II-TabIULIbI.
[TocTpoenue andaBUTHO-4aCTOTHOTO
CJIOBapsl JJIS 33/IaHHOTO TEKCTa

30

[TpakTuyeckas paborta o Teme
"TTocTpoenue andaBUTHO-4ACTOTHOTO
cJIoBaps 171 3aJaHHOIO TeKcTa"

31

AHanu3 TekcTa Ha €CTECTBEHHOM S3BIKE.
Briaenenue nocieoBaTeIbHOCTEH O
mrabsony. PerynspHbie BhIpaKeHHs.
YacToTHBIN aHaTN3

32

[TpakTrueckas padota nmo Teme "AHanu3
TEKCTa Ha €CTeCTBEHHOM f3bIKe"

33

Crexu. AHanu3 npaBUILHOCTH CKOOOYHOTO
BBIPAKEHUS

34

Brruncnenue apupmeTniaeckoro
BBIPAXEHMUSI, 3alIMCAHHOTO B MOCT(HUKCHOMN

dbopme

35

[TpakTyeckas pabora Mo Teme
"Bprunciienue apupMeTuaeckoro
BBIPA)KEHUSI, 3aIIMCAHHOTO B MOCT()UKCHOM

dbopme"

36

Ouepenu. Mcnionp30Banue ouepenu Ais




BPEMCHHOI'O XpaHCHUS JaHHBIX

37

[TpakTrueckas paboTa 1o Teme
"Ucnonw3oBanue ouepenn"”

38

Hepesbs. Peanuzanus nepesa ¢ OMOILIBIO
CCBIJIOUHBIX CTPYKTYp. J|BonuHbIE
(bunapusie) nepesbs. [locTpoeHue nepesa
JUTS 33JJAHHOTO apH(PMETHIECKOTO
BBIPAXKCHUS

39

[TpakTudeckas paboTa 1mo Teme
"Ucnonbp3oBaHue 1€pEBbEB TS
BBIYHCIICHHS apU(METHIESCKIX
BbIpaKeHUI"

40

PexypcuBHbBIE anropuT™MBI 00X0/1a JAepeBa.
Vcnonp30BaHue cTEKa U OUEPEIH IS
obxofa nepeBa

41

PekypcuBHBIE aJITOpUTMBI 00X0/1a IepeBa.
Hcnonp30BaHue CTeKa M OYePEIn JUIs
o0xoma nepeBa

42

AnroputMmsbl Ha rpadax. [loctpoenue
MUHUMAaJIBHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBSI3HOTO
HEOPUEHTHPOBAHHOTO rpada

43

O6xox rpada B rmyouny. O6xox rpada B
MIAPUHY

44

Konn4ecTBO pa3IMuHbIX IIyTEH MEXKIY
BEPIINHAMU OPUEHTUPOBAHHOI'O
alMKIIMYECKOro rpada

45

Anroputm JlefKCTpBI.




46

[IpakTuueckas paboTa 1mo Teme
"Bpruncienue JIMHBI KpaTyauilero myTa
MEXy BepIInHaMHu rpada (aIroputM
HerikcTpsn)"

47

Anroputrm ®noiga—Y opiuaia

48

3ajauu, pellaeMble ¢ TOMOIIbIO
AUHAMHUYCCKOIr'o MporpaMMUpOBaHUs:
BBIUHCJIEHUE PEKYPCUBHBIX (DYHKIIUI

49

[TpakTuyeckas pabora o Teme
"Bbrunciienue peKypcUBHbBIX (DYHKIUHI C
MIOMOUIbIO TUHAMUYECKOTO
IpOrpaMMHUpOBaHU"

50

38.,[[3‘11/1, peaiaeMbIC€ C IIOMOLIBIO
AUHAMHUYCCKOIr'0 MporpaMMHUpPOBaHUs:
MOJACYET KOJIMYSCTBA BapHUaHTOB

51

ITpakTrueckas padota o teme "Ilomcuér
KOJIMYECTBA BAPUAHTOB C MIOMOIIBIO
JUHAMHYECKOTo IporpaMMupoBanus"

52

3agauu, penraeMplie ¢ TOMOIIBIO
JTUHAMHUYECKOTO MMPOTPAMMHUPOBAHUS:
3aa4d ONTHUMHU3AIUN

53

ITonsiTHE 0 Mapagurmax
nporpammupoBaHusi. O030p SA3bIKOB
POrpPaMMHUPOBAHUS

54

[TonsiTne 06 0OBEKTHO-OPUEHTUPOBAHHOM
MporpaMMHUPOBaHUU

55

O0BexTsI U Kiacchl. CBOMCTBA U METOIBI
00BEKTOB




56 OOBbEKTHO-OPUEHTUPOBAHHBIN aHAIIN3
[TpakTrueckas paboTa 1o Teme

57 "Hcnonp30BaHre TOTOBBIX KJIACCOB B 1
nporpamme”

58 Pa3paboTka mporpamMm Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO MOIX0/1a
[Tpaktuyeckas pabora "Pazpaborka

59 IPOCTOI MPOrpaMMBbl C HCHOIB30BAHUEM 1
KJ1accoB"
Wukancynanus. [Ipaktuueckas pabota no

60 teMe "Pa3paboTka Kiacca, UCIOJIb3YHOIIETO 0.5
MHKAINCyJsIu"

61 Hacnenosanwue. [Tomumopduzm

& [TpakTrueckas paboTa 1o Teme 1
"PazpaboTka nepapxuu kiaccoB"
Cpenbl OBICTPOI pa3pabOTKU MPOTPaMM.

63 [TpoexTrpoBanue uHTepdeiica
10JIb30BaTEIs

64 [TpoexTrpoBanue uHTepdeiica
MOJIb30BATEs

65 Hcnonp30BaHue TOTOBBIX YIPABISEMBIX
AIIEMEHTOB JIJIsl IOCTPOeHUs HHTep(elica
[IpakTuueckas paboTa 1mo Teme

66 "Pa3paboTka nmporpaMMsl ¢ TpadUueCKUM 1
uHTepdericom"

67 N3yueHne BTOPOro s3bIKa

IIPOrpaMMHUPOBaHUS




68

N3ydenue BTOpOro A3bika
IPOrPaMMHUPOBAHUS

69

DTanel KOMITBIOTCPHO-MAaTEMATUICCKOT'O
MOACIINPOBAHUA

70

Juckperusanus Ipu MaTeMaTHYECKOM
MO/ICJIMPOBAHUU HEMIPEPHIBHBIX MPOIIECCOB.
MogaenupoBaHue IBUKEHHUS

71

[TpakTudeckas paboTa 1mo Teme
"MopenupoBaHue ABUKEHUSA"

72

MopenupoBaHue OMOJTOTUYECKUX CHCTEM.
[TpakTrueckas paboTa 1mo Teme
"MonenupoBaHue OMOIOTUYECKUX cucTeM"

0.5

73

MartemMaTudeckue MOJACIN B DOKOHOMHUKE.
BreranciaurensHbIC OKCIICPUMCHTEI C
MOICIISIMH

74

BepostHocTHbIe MOAenH. [IpakTnueckas
pabota no Teme "HMmuTanronHoe
MOJICJIMPOBAHUE C TOMOIIBIO METOJ1A
Monte-Kapio"

0.5

75

KoMnberoTepHOE€ MOAENMPOBAHUE CUCTEM
yIpaBICHUS

76

O06paboTka pe3yabTaToB SKCIIEPUMEHTA

77

Tabnuunble (pensauroHHbIe) 0a3bl JaHHBIX

78

[Touck, copTupoBKa U PUIBTpALIUS
JaHHBIX. 3ampoCchl Ha BBIOOPKY JaHHBIX.
3anpocsl ¢ mapameTpamu. Beruucisembie
TOJIsl B 3alIpocax

79

[TpakTnueckas pabora no Teme "Pabora c




roToBoOM 0a30i JaHHBIX"

Muororabanyabie 0a3bl JaHHBIX. THIBI

80 cBs3el Mexay Tabaunamu. Buemnuit
K04, IlenocTHOCTE 0a3hl JaHHBIX
[TpakTudeckas paboTa 1mo Teme

81 "Pa3paboTka MHOTOTaOIUIHOM 6a3bl
TaHHBIX"

%) 3anpockl K MHOTOTA0IMYHBIM Oa3aM
TAHHBIX

23 [TpakTrueckas padota mo Teme "3anpocsl K
MHOTroTa0JIM4HON 6a3e qaHHBIX"

84 S3bIK ynpaBieHus TaHHbIME SQL
[TpakTnueckas paboTa 1o Teme

85 "VrpaBneHue JaHHBIMH C TIOMOIIBIO S3bIKA
SQL"

26 Hepensitmonnpie 6a3bl TaHHBIX.
DKCIEPTHBIE CUCTEMBI

87 HNHTepHeT-IPUII0KEHUS
[ToHsiTHE O CEpBEPHOM U KIIMEHTCKOM

88 qacTax cata. TeXHOJOTUs «KJINEHT —
cepBep», €€ JOCTOMHCTBA U HEOCTaTKU

89 OcHoBbl s13p1ka HTML

90 [TpakTnueckas pabota no teme "Co3nanue
TEKCTOBOM BeO-CTpaHUIIbI"

91 OcHossl si3p1ka HTML

92 OcHossl s1361ka HTML

93 [Ipaktuueckas padota nmo Teme "Co3znanue




BEO-CTPaHMIIBI, BKIIFOYAIOIICH
MYJIbTUMEANIHBIC 00BbEKTHI (PUCYHKH,
3BYKOBBIC JIaHHBIE, BUCO)"

94

OcHOBBI KackagHbIX Tabmui ctrieit (CSS)

95

[TpakTudeckas paboTa 1mo Teme
"OdopmiieHUE CTPaHUIIBI C TTOMOIIBIO
KacKaJaHbBIX Ta0muI cTriei"

96

Cuenapuu Ha s3pike JavaScript

97

Cuenapun Ha s3bIKe JavaScript

98

®opmbl Ha BEO-CTpaHULIE

99

[TpakTuyeckas padora no Teme "O6paboTka
JTaHHBIX Gopm"

100

Pa3mermenue BeG-caifiToB. Ycmyra
XOCTHHTra. 3arpy3ka ¢ailioB Ha caiT

101

Kanpuposanwue. Mcnpasnenue
nepcrekTuBbl. ['ncrorpamma. Koppexkiust
YPOBHEMH, KOPPEKILIUs 1BETA.
ObecrBeurBaHuE LIBETHBIX U300pakeHUI

102

BBox n300paskeHuit ¢ UCIIOJIb30BaHUEM
Pa3INYHBIX IIUPPOBBIX YCTPOHCTB.
[TpakTrueckas padota nmo Teme "OOpaboTKa
nndpoBbix Gororpadmit”

0.5

103

Peryms. Pabora ¢ obnactsamu. OuibTpsl.
[TpakTrueckas padota nmo Teme "PeTymib
nndposbix Gororpadmit”

0.5

104

MHorocnoiiabie n3o0paxkeHus. TekcToBbie
ciou. Macka cnos. Kananel. Coxpanenue
BBIAEIIEHHON 001aCcTH




[IpakTuueckas paboTa 1mo Teme

105 . 1 1
"MHorocnoitHbIe n300pakeHus"
[ToaroroBka uyIrocTpaIuii A Be0-calToB.

106 [TpakTnueckas paboTa 1o Teme 1 0.5
" AHUMUPOBaHHbIE U300pakeHus"

107 Bekropnas rpaduka. Bexropuzarus 1
pacTpOBBIX N300pakeHUN

108 [TpakTuyeckas pabdora no reme "BekropHas | 1
rpaduxa"

109 [TpyHLIMIIBI TOCTPOEHUS U PEAAKTUPOBAHUS 1
TPEXMEPHBIX MOJIEIIECN

110 [Ipaktuueckas padota nmo Teme "Co3znanue | |
MPOCTBIX TPEXMEPHBIX Mozenei"

111 Certounsie Moaenu. Marepuasl 1

112 [TpakTuyeckas padora o reme "CeTouHble 1 |
Mozenn"

113 MonennpoBaHie HCTOUHUKOB OCBEILIECHUS. 1
Kamepsl

114 [TpakTnyeckas pabora no Teme | |
"Pennepunr"

115 AnautuBHble TexHOJOTUHU (3D-nipuHTEpHI) 1

116 ITonsiTHE O BUPTYaIbHON PEATLHOCTH U 1
JIOTIOJIHEHHOM PEAIbHOCTH

117 Pe3epBHOE Bpems 1

118 Pe3epBHOE Bpems 1

119 PesepBHOE Bpemst 1

120 Pe3epBHOE Bpems 1




121 Pe3epBHOE Bpems 1
122 PesepBHOE Bpemst 1
123 PesepBHoe Bpems 1
124 Pe3epBHOE Bpems 1
125 Pe3epBHOE Bpems 1
126 Pe3epBHOE Bpems 1
127 PesepBHoe Bpems 1
128 Pe3epBHOE Bpems 1
129 Pe3epBHOE Bpems 1
130 PeszepBHOE Bpemst 1
131 PesepBHoe Bpems 1
132 Pe3epBHOE Bpems 1
133 Pe3epBHOE Bpems 1
134 PeszepBHOE Bpemst 1
135 PeszepBHoe Bpemst 1
136 Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 136 36.5

ITPOTPAMME







IMPOBEPSIEMBIE HA EI'D 1O UH®OPMATHUKE TPEEOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOMN
IMPOTPAMMBI CPEJHETO OBIIEI'O OBPA3OBAHUSA

Kon
NpoBePsIeMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEIMETHBIM Pe3yJbTATaM O0CBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI CPeIHEro 0011ero
oOpa3zoBaHus

1.

3namo (nonumams)

1.1

[TonnMaHne OCHOBHBIX TPHUHIIMIIOB yCTPOMCTBA M (YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAaI[MOHAPHBIX U MOOMIIBHBIX KOMIIBIOTEPOB; TEHACHLUN
pa3BUTUS KOMIIBIOTEPHBIX TEXHOJIOTHI; BJIAJICHUE HaBBIKAMH DPAOOTHI C
OTEpaIlMOHHBIMH CHCTEMaMU M OCHOBHBIMH BHUJaMH IMPOTPaAMMHOIO
obecrieueHUss Uil pelieHWs  yd4eOHBIX  3a7a4 1o  BhIOpaHHOU

Cricnyajin3alnuu

1.2

Hanmnume mpencraBnennii o 0a30BbIX MNPUHIMIAX OPTaHHU3AIUA |

(YHKIMOHUPOBAHUS KOMITBIOTEPHBIX CeTei

1.3

ITonnmanne OCHOBHBIX NPUHOUIIOB IOUCKPETU3ALUHU Pa3JIMYHBIX BUIOB

uH(popManuu

1.4

[Tonnmanue 0a30BBIX ANTOPUTMOB OOpPaOOTKM YMCIOBOW M TEKCTOBOU
uHpopManMy (3aMUCh YHCENl B IO3MIMOHHOW CHCTEME CYHCJICHUS,
JETUMOCTD LIEJIBIX YHCEN; HaXOXKJICHHE BCEX MPOCTHIX YMCEI B 3aJlaHHOM
aManasoHe; 00paboTKa MHOTOPa3psAHBIX —IENBIX  YWCEN; aHaJIH3

CUMBOJIbHBIX CTPOK U JIPYTUX), AITOPUTMOB ITOMCKA U COPTUPOBKU

1.5

3HaHue (yHKIMOHAIBHBIE BO3MOXKHOCTH WHCTPYMEHTAJBHBIX CPEACTB

cpensl pa3paboTKu

1.6

Brnagenne OCHOBHBIMH CBEJCHUSMH O 0a3zax JaHHBIX, UX CTPYKType,

CpCACTBAX CO3JaHUSA U pa6OTLI C HUMH

1.7

[ToHrmMaHue BO3MOXKHOCTEN MU OTPAHMYECHUN TEXHOJOTHI UCKYCCTBEHHOTO
HHTCIUICKTA B Pa3JIM4YHbIX 06HaCT$IX; HaIn4ue HpGIICTaBJICHI/If/'I 06
UCIONIB30BaHUN  WHGOPMAIMOHHBIX  TEXHOJOTHMH B pa3IUYHBIX

npodeCCHOHATBHBIX chepax

1.8

BiianeHue TEOpeTHYECKHMM amnmapaTroM, IO3BOJIAIOIIMM  OCYILECTBIIATH
MIPEACTABICHUE 3aJaHHOI0 HATYpPaJbHOI'O YMCJIA B Pa3IMYHBIX CHCTEMaX
CUMCIICHUS; BBINOJHATH TNPEOOPa3OBaHUs JIOTUYECKUX BBIPAKEHHIH,
UCHOJb3Yysl 3aKOHBI alreOpbl JIOTUKHU; ONpPENeNsaTh KpaTd4alui MyTh BO

B3BEIICHHOM rpade ¥ KOJWYECTBO MYyTEeH MEXAy BepIIHHAMH




OPHEHTUPOBAHHOTO AlIMKIMYECKOTo rpada

Ymems

2.1

YMEHHE HCNOIb30BATh KOMIIBIOTEPHO-MATEMAaTUYECKUE MOJACIN  JUIS
aHanmu3a 00BEKTOB U IMPOLECCOB: (HOPMYIUPOBATh 11E€TIb MOJECIUPOBAHMS,
BBIIIOJIHATh AQHAIU3 PE3YyJbTAaTOB, MOJYYEHHBIX B XOJ€ MOJIECIMPOBAHHS,
OLICHUBATh aJICKBaTHOCTh MOJEIM MOJICIUPYEMOMY OOBEKTYy WU

mponecCy; NpeaACTaBIATh pE3YJIbTATEI MOACIUPOBAHUSA B HAITIAJTHOM BU/IC

2.2

YMmenue kinaccupUIMPOBATH OCHOBHBIC 3aJaud aHaIW3a JIAHHBIX
(mporHo3upoBaHue, KJIacCU(UKaIus, KIIacTepu3allus, aHaIu3
OTKJIOHEHHH); TIOHMMATh IOCIIEA0BATEIFHOCTh PEIICHHUS 3a7ad aHan3a
JaHHBbIX: C60p NCPBUYHBIX JAaHHBIX, OUUCTKA U OLCHKA Ka4CCTBAa JaHHBIX,
BBIOOp ¥ (WJM) TIOCTPOCHHME MOJCIH, TpeoOdpa3oBaHuE HTaHHBIX,

BU3yalin3alud JaHHBIX, MHTCPHOPCTALUA PE3YJILTATOB
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YMmeHnue onpenensiTh HHPOPMAMOHHBIH 00BEM TEKCTOBBIX, I'paUueCcKuX
Y 3BYKOBBIX JIaHHBIX MIPH 33/1aHHBIX NapamMeTpax JIUCKpEeTH3aluu. Y MEHHE
ONpPEAENATh CPEIHIOI CKOpOCTb I€pelayd  JIaHHBIX, OLIEHHUBATH
W3MEHEHHE BPEMEHHU Iepellaud NpHU HU3MEHEHHH HWH()OPMALMOHHOTO

00bEMa TaHHBIX U XapaKTEPUCTUK KaHAJa CBS3U

2.4

YMmenue CTPOUTHL KOU, O6CCH€‘-IHB310H.IPII>1 HaMMCHBIIYIO BO3MOKHYIO

CPEIHIO0 JUIMHY COOOILIEHUS PU U3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHue uCnoiap30BaTh IPU PELIEHUMH 3aJad CBOMCTBA IMO3ULIUOHHOU
3alUCH YHUCEJl, aJrOPUTMBbI IOCTPOCHUS 3alUCU YUCIA B MO3ULMOHHOU
CHUCTEME CYHCIICHHS C 3aJlaHHbIM OCHOBAHMEM M ITOCTPOEHUS YHCIA I10
CTPOKE, COJEpKAIIEW 3alucCh 3TOr0 YHWCIAa B IO3ULIUOHHOM CHUCTEME
CUMCJIEHHS  C  33J]aHHBIM  OCHOBAaHWMEM;  YMEHHE  BBINOJHSITH

apI/I(bMeTI/I‘-ICCKI/IC oncpanru B HO3UIUOHHBIX CUCTCMAX CHHUCJIICHUA

2.6

YMeHue CTpOMTH JIOTUYECKOE BBIPDAKEHME B JU3BIOHKTUBHOW U
KOHBIOHKTUBHOM  HOpMalbHBIX (QopMmMax IO 3aJaHHOW  Tabiuie
UCTMHHOCTH;  HCCIeloBaTh 00JacTh  MCTMHHOCTH  BBICKA3bIBaHMS,

COACPIKAIICTO MEPEMEHHEBIC; PCIIATh HECIIOKHBIC JIOTUYCCKUC YPABHCHUA

2.7

YMeHue pemarb aJIrOpUTMHUUECKHE 3aJaud, CBS3aHHBIE C aHAJIN30M
rpadoB (3a7aud MOCTPOEHHUS ONTUMAJIBLHOTO MYTH MEXAy BepIIMHAMU
rpada, onpeneraeHHs] KOJIMYECTBA PA3IMUHbIX MyTEeH MEXIy BEpIIMHAMU

OPHUCHTHPOBAHHOTO alTUKIIMYCCKOTO rpaq)a)

2.8

YMeHue UCIoIb30BaTh ACPEBbs IIPU aHAIN3E U IOCTPOECHUU KOJIOB M IS
NpeJCTaBICHUA apu(METHUECKUX BBIPAKEHHUH, TNpPU pEIIeHUH 3a]ad

ITIOMCKAa W COPTUPOBKH, YMCHHC CTPOHUTL ACPCBO HIPLI 110 3daJJaHHOMY




IrOpUTMy; pa3pabaThiBaTh U OOOCHOBBIBATH BBIUTPHIIIHYIO CTPATETHIO

UTPBI

2.9

YMeHue AHAJIM3UPOBATL AJIIrOpUTMBI C  HCIIOJIB30BAHHUCM Ta6J'II/II_[
TPAaCCUPOBKHU,; OIMPEACIIATH 0e3 HCIOJb30BaHU KOMIIBIOTCPa PE3YyJILTAThI
BBIITOJIHCHHA HECJIOXKHBIX ITPOrpaMM, BKIIOYAKOIINUX LMUKIIbI, BCTBJICHUA U

moAIporpaMmal, IpH 3aIaHHBIX UCXOJHBIX JaHHBIX

2.10

YMeHue omnpenensTh CI0XKHOCTh HM3yd4aeMbIX B Kypce 0a30BbIX
JITOPUTMOB (CyMMHPOBAHHE 3JEMEHTOB MacCHBa, COPTUPOBKA MacCHBa,
nepeOOpHbIe AITOPUTMBI, JABOWYHBIA TOWCK) U TPUBOAUTH MPUMEpPHI

HECKOJIBKHX aJITOPUTMOB pa3H0171 CJIO)KHOCTHU ISl pCIICHUA OJIHOM 3aJa4n

2.11

Bnamenne yHHBEpCATbHBIM S3BIKOM IIPOIPAMMHPOBAHHUS  BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), npeacraBneHusiMu 0 6a30BBIX
TUMAX JAHHBIX U CTPYKTypax MaHHBIX; YMEHHE HCIOJb30BaTh OCHOBHBIC
VOPABISIIOIIAE ~ KOHCTPYKIMM;,  YMEHHE  OCYHISCTBIATH  aHAJIM3
NPE/UIOKEHHOW ~ MPOrpaMMbl:  ONPEICNATh  Pe3yJbTaThl  PabOTHI
POrpaMMBbI IIPH 3aJaHHBIX MCXOAHBIX JAHHBIX; ONPEICIATh, P KaKUX
HNCXOOHBIX JAaHHBIX BO3MOXHO HOJ'Iy‘-IeHI/Ie YKa3aHHBIX pe3yanaTOB;
BBISIBIIATh JIaHHBIE, KOTOpPBIE MOTYT MPHBECTH K OMHKOKe B pabore
nporpamMMbl;  (OPMYJIHPOBAaTh  NPEAIOKEHHS 10  YIYYLICHHUIO

IMporpaMMHOTIO KOoa

2.12

VYMeHue peanu30BbIBaTH HAa BBHIOPDAHHOM JUISi  HM3Y4YCHHUS  S3BIKE
nporpaMMupoBaHus Beicokoro ypoBHs (Ilackans, Python, Java, C++, C#)
THUIIOBBIE AITOPUTMBI 00pabOTKU YHCEII, YHCIOBBIX MOCIEI0BATEILHOCTEH
M MacCHMBOB: TIPEACTaBICHHWE 4YWCIa B BUAEC HabOpa MPOCTHIX
COMHOXHTEJIeH; HaXOoXJICHHEe MaKCUMaJbHOM (MHUHUMAaIbHON) LU(DPHI
HATypaJIbHOTO YHCJIA, 3alIMCAHHOTO B CHCTEME CUHCIICHHUS C OCHOBAHUEM,
He mpeBbimaonmM 10; BbluucieHHe O0OOOLIEHHBIX XapaKTEPHCTUK
SNIEMEHTOB MAacCHBa WJIM YHCIOBOH IOCIEIOBATEIBHOCTH (CYyMMBI,
NPOU3BEACHUSI  CPEJHEr0  apu(METHYEeCKOTO, MHHUMAIBHOTO U
MaKCHMAJIFHOTO 3JIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YIOBICTBOPSIOMINX
3aJJaHHOMY yCJIOBHIO); COPTHPOBKY JJI€MEHTOB MAacCHBa; YMEHHUE
UCMOJb30BaTh B MpPOTrpaMMax JaHHBIE PaA3IMYHBIX THUIIOB C Y4ETOM
OTpaHMYCHUI HA UANa30H MX BO3MOKHBIX 3HAYCHUH, NMPUMEHSTH IIPU
pELIEHNN 33a4 CTPYKTYpPBI JaHHBIX (CIUCKHU, CIOBAapH, CTEKU, OUEpEH,
JepeBbs); MPUMEHATh CTaHAAPTHBIE M COOCTBEHHBIE MOAIPOTPAMMBI IS
O6pa6OTKI/I YHUCJIOBBIX OJAHHBIX W CUMBOJIBHBIX CTPOK; HMCIIOJb30BaTh IpPHU
pa3paboTke MmporpamMm OHOJIMOTEKH MOANPOrpaMM; YMEHHUE HCII0JIb30BaTh

CpEeICTBa OTJIa/IKH MPOTPAMM B CpeZie MPOrpaMMHUPOBAHUS




Vmenue HCIIOJIB30BaTh OJICKTPOHHBIC Ta6J'II/IHBI JJIA aHaJIu3a,

npeAcTaBiIeHus M 00pabOTKM JaHHBIX (BKJIIOYAs BBHIOOP ONTHUMAIBHOTO

2.13 peleHusi, moa0op JUHUM TPEHJa, pelleHHe 3alad IMPOrHO3UPOBAHMS);
YMEHHE HCIOJb30BaTh TaONMUYHbIE (pPEISALUOHHbIE) 0a3bl JNaHHBIX H
CIIPaBOYHBIE CCTEMBI
YMeHue OpraHu30BbIBATH JIMYHOE HH()OPMALMOHHOE IPOCTPAHCTBO C

514 UCTOJNb30BAHUEM  PA3JIMYHBIX  CPEACTB  IHU(POBBIX  TEXHOJOTHH;

MMOHHMAaHUE BO3MOKHOCTEH LIH(prBBIX CCPBHUCOB TOCYAApCTBCHHBIX

ycIyT, TUGPOBBIX 00pa30BATEIIBHBIX CEPBUCOB




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA EI'D
11O UH®OPMATHUKE

Kon

IIpoBepsieMblii 3JIeMEHT COACPKAHMS

1

[Mudposast rpaMOTHOCTH

1.1

OCHOBHBIE TEHJICHIIUYM PAa3BUTHs KOMIIBIOTEPHBIX TexHoJorui. [Tapannensusie
BBIYMCIIEHHS. MHOronpouneccopHsie cuctemMsl. PacnpenenéHusie

BBIYHUCIINTCIBHBIC CUCTEMBI U o6pa60T1<a OOJIBIIIHX JaHHBIX

1.2

[IpUHIIMIIBI TIOCTPOEHMSI M amnmnapaTHble KOMIIOHEHThI KOMIIbIOTEPHBIX CETEH.
CereBbie mpoTokoisibl. Cerb WHTepuer. Agpecanuss B cetu WHTepHer.
[Tporokonsl creka TCP/IP. Cucrema nomenusix uméH. Pa3genenue IP-cetu Ha

IMOJICETH C IOMOIIBIO MAaCOK ITOJICeTeH

1.3

daiinoBas cucrema. Ilouck B aiinmoBoii cucreme. IIpuHIMIIBI pa3MerieHus U
MMEHOBaHMs (ailioB B JoJroBpeMeHHOW mamsaTu. I11aGnoHbl aiis omucaHus

rpyni ¢aitnos

1.4

CKOpOCTB nepeaadun JaHHBIX. 3aBUCHMOCTD BpPEMCHHU nepeaadun oT

nH(pOPMalMOHHOTO 00BEMA TaHHBIX U XapaKTEPUCTUK KaHajla CBSI3U

1.5

[udpoBanre ganHeix. CUMMeTpUYHbIE U HecuMMeTpuuHble mUGpsl. [ndpst
npoctoii 3amensl. [Iudp Lesaps. [ludp Bmwkenepa. Anroputm mmdppoBaHuUs
RSA

1.6

Kozpl, mo3Bonstomuye 00HapyKUBATh U UCIIPABIIATH OMIMOKH, BOSHUKAIOIINUE TIPU
nepenade naHHbIX. Paccrosane Xammunara. KonupoBanue ¢ moBTopeHreM OUTOB.

Koawsl XaMmMmuHra

TeopeTnueckne 0CHOBbI HHPOPMATUKU

2.1

JlBouuHoe  KogupoBaHue.  PaBHOMepHBIE M HEPAaBHOMEDHBIE  KOJBI.
JlexoaupoBaHue COOOIICHHM, 3aITMCAHHBIX C TIOMOIIBI0 HEPABHOMEPHBIX KOJIOB.
Ycnosue ®ano. IlocTpoeHHEe OIHO3HAYHO IEKOAUPYEMBIX KOJIOB C ITOMOILBIO

nepeBa

2.2

TeopeTnueckue mMoAXOAbl K OLEHKE KojaudecTBa HHpopmauuu. EaunHuIbI
U3MEpeHusi KoiauuecTBa uHPopMauuu. AmndaBUTHBIM MNOAXOA K OILIEHKE
KojuuecTBa UWHGoOpManuu. 3aKoH aJJAWTUBHOCTH uH(opmanuu. Popmyia

Xaptiau. Magopmanus u BepostHocTs. Popmyia [llenHoHa
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CucreMbl CYHCJICHMA. PaBBépHYTaﬂ 3aIIMCh INCJIBIX U ,Z[pO6HBIX YHUCCII B
MMO3UIIMOHHOM CHCTEME CUMCIICHUS. CBoiicTBa MO3UIIMOHHOM 3allMCH YHCIa:
KOJIMYECTBO I_II/I(I)p B 3aIlUCH, IPHU3HAK ACIMMOCTHU YUCJ]Ia HA OCHOBAHUC CUCTCMbI

CUHCJICHHsI. AJITOPUTM TIEPEBOJIA TIEJIOTO Ynciia u3 P-muHON CHCTEMBI CUMCICHUS




B JICCATHYHYIO. AJITOPUTM IE€peBOJa KOHEUHON P-nuHO# ApoOHM B IECATUYHYIO.
AJTOpUTM MepeBOJa LEIOr0 YUCiIa U3 JIECATUYHON CHUCTEMbI cUucieHus B P-
nuynyro. [lepeBon KOHeUHON JnecATHUYHOM apobu B P-munyro. J[BowuHas,
BOCBMEpUYHAs M MIECTHAAIATEpUYHAS CUCTEMbI CUUCIICHHS, CBSI3b MEXIY HUMHU.

ApI/I(l)MeTI/I‘leCKI/Ie onecpanru B IO3UIUOHHBIX CUCTCMAX CHHUCIICHUA
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TpOI/ILIHaH YPaBHOBCHICHHAA CUCTEMA CHUCIICHHA. ,Z[BOI/I‘IHO-I[GCHTI/I‘IHEIFI cucremMma

CUHCIICHUA

2.5

Komuposanue texcroB. Komuposka ASCII. OgnobaiiTHbIe KOqupoBKU. CTaHIapT
UNICODE. Koamupoka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO 00bEMa

TEKCTOBBIX COO6H.[CHPII>1

2.6

KomupoBanue nzoopakennii. Onenka nHOOpMAIMOHHOTO 00bEMa TpaPUIECKUX
AAaHHBIX IPH 3aJaHHBIX pa3pClICHUN U FJ'IY6I/IH€ KOAWpOBaHUA LIBCTA. HBCTOBBIG
monenu. KomupoBanue 3Byka. OneHka WHGOPMAIMOHHOTO 00BEMA 3BYKOBBIX

JAaHHBIX MPH 3aJaHHBIX YaCTOTC JUCKPETU3ALMU U Pa3pAIHOCTH KOJUPOBAHUA

2.7

Anrebpa noruku. IloHsTue BbICKa3bIBaHUsS. BrIcKa3piBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOPHI CYIIECTBOBAHUS U BCEOOITHOCTH.

Jlornueckue omnepauuu. Tabmuil HMCTUHHOCTU. Jlormueckue BbIpaKEHUS.
Jlornueckue Toxxaectsa. Jloruueckue onepanuy u onepaun Haj MHOKECTBAMHU.
3akoHbl anreOpbl JIOTUKUA. OKBHUBAJEHTHBIE MpeoOpa3oBaHUs JIOTHUYECKHX
BbIpakeHuil. Jlornueckue ypaBHEHHs U CUCTEMbl YPaBHEHUH.

Jlornueckne ¢GyHKIMH. 3aBUCHMOCTb KOJMYECTBA BO3MOXHBIX JIOTUYECKUX
(GYHKIMH OT KOJIMYECTBA apTyMEHTOB.

Kanonunueckuie popmbl JIOTHUECKUX BBIPAXKEHUN

2.8

COBCpIHGHHBIC JU3BIOHKTUBHBIC KOHBIOHKTHUBHBIC HOPpMAJIbHBIC (i)OpMI)I,

AJITOPUTMBI UX ITOCTPOCHUS 11O Ta6J'II/II_Ie HNCTUHHOCTHU

2.9

Jlormyeckne »sneMeHTbI B cocTaBe KommbioTepa. Tpurrep. Cymmatop.
MHoropa3spsiaaelii cymmarop. [loctpoeHue cxeM Ha JOTMYECKHX JJIEMEHTax Io
3aJaHHOMY JIOTUYECKOMY BBIPAXKCHMIO. 3alUCh JIOTUYECKOTO BBIPAXKEHUS I10

JIOTHYECKOM cXeMe

2.10

Mopenu u wmonenupoBanue. lLlenu monpenupoBaHusi. ANEKBATHOCTh MOJETHU
MOJIETTUPYyEMOMY OOBEKTY WM npoueccy. DopManu3zanus NpUKIaIHbIX 3a/1a4.
[IpencraBieHne pe3ynbTaToOB MOACTUPOBAHUS B BUJIC, YIOOHOM ISl BOCTIPUSTHS

yemoBeKoM. ['paduyeckoe npeicTaBlIeHue JaHHBIX (CXeMbl, TAOJIHIIBI, TpadUKn).

2.11

Hpe)ICTaBJ'IeHI/Ie IICJIBIX YHUCCII B IaMsiITHU KOMHBIOTepa. OFpaHI/I'-IeHHOCTI)
Auaria3oHa 4YHncCell HpI/I OFpaHquHHH KOJIMYCCTBA pa3p51,u0}3. HCpQHOHHeHI/IC
paspsaHO# ceTkH. be33HakoBbie M 3HAKOBBIC JIaHHBIC. 3HAKOBBIN OUT. JIBOMYHBIN

HOHOJ’IHI/ITGJ’IBHBIP'I KO OTpULATCIIbHBIX YUCCII.




[To6uToBbie  JorMYeckue omepanuu. Jlormueckwii, apudMeTHYeCKHUd U
mukndeckuit  capuru.  LlugpoBanue ¢ moMoOLIbI0 MOOUTOBOM ONEpaIiy

«uckirovaromiee UJIN»

2.12

HpCILCTaBHeHI/Ie BCIICCTBCHHBIX YHUCCII B MaMATH KOMIIBIOTEPA. 3Haqamas[ qacCThb
U HOopsAAOK 4YHCJIa. I[HaHEBOH 3HA4YCHUI BCIICCTBCHHBIX YHUCCII. HpO6JICMBI
XpaHCHHS BCIHICCTBCHHBIX YHCC]I, CBA3aHHLIC C OIPAaHUYCHUEM KOJIHMYCCTBA
paspAaaoB. Brinonnenue onepaum‘/'l C BCHICCTBCHHBIMHU 4YHCJIaMH, HaAKOIIJICHHC

OIINOOK ITPHU BBIYUCIICHUAX

2.13

I'padbr. OcHoBHBIE moHATHSA. Buasl rpados. Onucanue rpadoB ¢ NOMOIIbIO
MaTpULl CMEXHOCTH, BECOBBIX MATpHI], CIHUCKOB CMEXHOCTU. PemieHue
AITOPUTMUYECKUX 3ajlad, CBA3aHHBIX C aHaiu3oM rpadoB (IOCTpOECHUE
ONTUMANIFHOTO TYTH MEXAy BepIIMHAMH rpada, ompereneHHe KoJIN4ecTBa

Pa3INIHBbIX HYTeﬁ MCXKAY BEpPpIIMHAMHU OPUCHTHPOBAHHOI'O aAIlUKIIHYCCKOIO

rpaa)

2.14

HepeBbs. bunapnoe nepeBo. /[lepeBbs mnoucka. CrocoObl o0xoma nepesa.
[IpencraBinenue apudmeTHUecKuX BBHIPpAKCHHUH B BHjE AepeBa. Mcmonab3oBaHue

rpadoB U IEPEBHEB MIPH ONMUCAHUH OOBEKTOB U MPOLIECCOB OKPYIKAIOIIETO MUPa

2.15

JIMCKpeTHbIE UTPBI IBYX UIPOKOB ¢ MosHOM uHpopmanueil. Iloctpoenue nepesa
nepebopa BapHaHTOB, ONHUCAHHE CTPATETMM WIPbl B TabnuyHOW (opme.

Bomur PBIIIHBIC U TPOUTPBIIIHBIC ITO3ULIUH. Briur PBIIIHBIC CTPATCTUU

2.16

CpenctBa  HMCKYCCTBEHHOTO — WHTeliekTa. MpaeHtudukanmms W HOMCK
n300paxxeHui, pacrno3HaBaHue jull. Vcrosib30BaHHE METOJI0B MCKYCCTBEHHOI'O
MHTEJJIEKTa B 00y4aronux cucreMax. Mcrnonb3oBaHue METOI0B HCKYCCTBEHHOTO

WHTEJUIeKTa B poOoToTexHuke. HTepHeT Bemel. Heliponnsie cetn

AJTOPUTMBI U TPOTPaMMHUPOBAHKE

3.1

@opManuzanys MOHATUA aJIroputMa. MammuHa TeIOpHUHra Kak YHHBEpPCAJIbHAs

MOACIIb BBIUMCIICHHI

3.2

OneHka CIOXKHOCTH BbIUMCIEHMH. Bpemst paboTel M 00BEM HCMONB3yeMOM
amMsATH, MX 3aBUCUMOCTh OT pa3Mepa MCXONHBIX JAaHHbIX. OrleHka
aCUMIITOTUYECKON CIIO)KHOCTH aJITOPUTMOB. AJTOPUTMBI ITOJIMHOMHUAJIBHON
cioxxHocTd. IlepeOopHble anropuTmel. llpuMepsl pa3Iu4HBIX aITOPUTMOB

PCUICHUA 0I[HOI71 3a/la4u, KOTOPbIC UMCIOT PAa3JIMYHYIO CIIOKHOCTDb

33

OnpeneneHre BO3MOXKHBIX PE3YJIbTaTOB padOThl MPOCTEUIINX aJITOPUTMOB
yIpaBJIEHUs] MCIIOJHUTEISIMH U BBIUMCIUTENBHBIX anroputMmoB. OnpezneneHue

UCXOIHBIX TAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar

34

AJIFOpI/ITMBI 06pa6OTKI/I HATypaJIbHBIX YHCCII, 3allMCAHHBIX B IMMO3UIIMOHHBIX

CHUCTEMAX CYHUCICHUIA: paS6I/IeHI/IC 3aIlIMCu 4YucCjla Ha OTACIBHBIC I_[I/I(l)pbl,




HaXOXJCHHE CYMMBl W TPOW3BENCHHA IH(Dp, HAXOKIACHWE MaKCUMAIIbHOW
(MHHUMATBHON) TTUQPEIL.

[IpencraBnenne 4Ymcina B BUAE HAaOOpa MPOCTBIX COMHOMKHUTENCH. AJTOpPHUTM
OBICTPOTO BO3BEJICHUS B CTEIEHb. [IOMCK TPOCTHIX YKCEN B 33JAHHOM JTHAINa30HE

C MOMOMIBIO AJITOPUTMaA «PCUICTO BpaToccbeHa»

3.5

MHoropa3psiAHble LeNble YKicia, 3aJa4d JTHHHON apu(MeTHKu

3.6

Azpik nmporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbel gaHHBIX:
LIEJIOYHCIICHHbIE, BEUIECTBEHHbIE, CHMBOJIbHBIE, JIOTHYecKHe. BeTBieHus.
Cnoxnele ycnoBus. Llukisl ¢ ycnoBueM. LIMKIbI 0 NEPEMEHHOIA.

OO0paboTka JaHHBIX, XpaHsmuxcs B ¢ainax. TekcToBble U JBOMYHBIE (ailibl.
daiinoBeie nepeMeHHbIe ((aiinoBble ykazarenu). Urenue u3 ¢aitna. 3amuch B
Gaiin.

Paszbuenue 3agaun Ha moa3agauu. [lognporpammer (IporieAypsl U PYHKITHH).

Hcnons3oBanne CTaH,HapTHOﬁ OMOJIMOTEKHU SI3BIKA MporpaMMHUpOBaHUs

3.7

Pexypcus. PekypcuBHble mporenypbl U ¢yHKuuu. Mcrnonb3oBaHue crTeka JUis

opraHu3alv peKyYpCHBHBIX BBI3OBOB

3.8

Uucnennple MeToqbl. TouHOE WM MpUOTMHKEHHOE pelIeHus 3anadu. YucieHHoe
pelieHnue ypaBHEHUW C TOMOIIBI0 mMoabopa mapamerpa. UucCIeHHBIE METOIbI
pellleHrsT ypaBHEHWH: MeToA mepebopa, MEeTOH IOJIOBUHHOTO JICJICHHS.
[Tpubmx€HHOE BBHIYUCIICHUE JJIMH KPUBBIX. Bhruncnenue mmomaneit Guryp c
MOMOIIBIO0 YUCIIEHHBIX METOJIOB (METOJ MPSIMOYTOJLHUKOB, METOJ TpamelHii).
[Touck ™akcumyma (MUHMMYMa) GYHKIHH OJHOW TIEPEMEHHOM METOI0M

IIOJIOBHHHOI'O ACJICHUA

3.9

OOpaboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble — QYHKIMH  SI3bIKA
MIPOrpaMMHUPOBAHUS JUIsI 00PaOOTKH CUMBOJIBHBIX CTPOK. AJITOpUTMBI 00paOOTKH
CUMBOJIBHBIX CTpPOK: MOJCYET KOJMYECTBA TMOSBICHUM CUMBOJA B CTpPOKE,
pa30bueHre CTPOKM Ha cjoBa IO MNPOOETbHBIM CHMBOJAM, IOUCK MOJCTPOKU
BHYTPU JaHHOM CTPOKHM, 3aMEHAa HAWJECHHOW NOJCTPOKM HA APYTYI0 CTpPOKY.
['eneparnuist Bcex CJIOB B HEKOTOpPOM alaBUTE, yAOBIETBOPSIOUINX 33JaHHBIM

orpannueHusM. [IpeoOpa3oBanue yucia B CHMBOJIBHYIO CTPOKY U OOpaTHO

3.10

MaccuBbl M TOCJIENOBAaTENBHOCTH  uucell. Bblunciaenne  000OIEHHBIX
XapaKTEPUCTUK 3JEMEHTOB MacCMBa WM YHCIOBOM IOCIIEI0BATEIbHOCTH
(cyMMBI, TIpOM3BEJCHMSA, CpPEAHEr0 apu(pMETHYECKOT0, MHHUMAJIBHOTO U
MaKCUMaJbHOIO 3JEMEHTOB, KOJUYECTBA JJEMEHTOB, YAOBIIETBOPSIOIINX
3aJJaHHOMY YCJIOBHIO). JIMHEHHBIH NOWCK 3aJaHHOrO 3HA4YEHHs] B MAacCHBE.
AJropuT™MBl pabOTBl € 3JIEMEHTAMH MacCHBa C OJHOKPATHBIM IPOCMOTPOM
MaccuBa. COpTHpPOBKAa OJHOMEpPHOro MaccuBa. [IpocTble METOAbI COPTUPOBKHU

(MeTon my3bIpbKa, METOJ BBIOOpa, COPTHpOBKA BcTaBKamu). CopTHUpoBKa




cmusinueM. beicTtpas coptupoBka maccuBa (amroputm QuickSort). JIBowdHbIiH

IMOUCK B OTCOPTUPOBAHHOM MACCHBC

3.11

JIBymMepHBIE MacCHUBBI (MaTpuUllbl). AJTOPUTMBI O0pabOTKH  JBYMEpPHBIX
MacCHBOB: 3allOJHEHHE JBYMEpPHOTO YHCIOBOTO MAacCHMBa M0 3aJaHHBIM
MpaBujaM, MOUCK 3JEMEHTa B JBYMEPHOM MAaCCHBE, BBIYUCICHHE MaKCUMyMa
(MMHMMYMa) U CyMMBI 3JIEMEHTOB JIBYMEPHOI'O MacCHBa, IEPECTAHOBKA CTPOK U

CTOJIOIIOB JBYMEPHOTO MacCHBa

3.12

CnoBapu  (accoUMaTUBHBIE  MacCHUBBI,  OTOOpa)keHHs).  XOILI-TaOJHIIBL.

HOCTpOCHI/Ie aﬂ(i)aBI/ITHO-‘IaCTOTHOFO CJIOBaps AJ1d 3aJaHHOT'O TCKCTA

3.13

Crexku. AHamu3 NPaBWIBHOCTH CKOOOYHOTO  BBIpAXKEHHA. BpluncieHue
apu(pMETHIECKOTO BBIPAXKCHHM S, 3aITMCAHHOTO B MOCT(HUKCHOU opme.

Ouepenu. Mcnonp30BaHue ouepeau Al BpEMEHHOTO XPaHEHUS! TaHHBIX

3.14

Anroputmbl Ha Tpadax. IlocTpoeHHMe MHUHMMAaJIbHOIO OCTOBHOTO JepeBa
B3BEIICHHOTO CBSI3HOTO HEOpPUEHTHpOBaHHOro rpada. KommuecTBo pasnuyHBbIX
nyTel MeX1y BepIIMHAMHU OPUEHTHPOBAHHOTO AIUKINYECKOro Tpada. AIropurm

JlerKcTphl

3.15

HepeBps. Peanuzanms nepeBa ¢ NMOMOIIBIO CCBUIOYHBIX CTPYKTYp. JBOnMuHBIE
(Ounaphbie) nepeBbs. IlocTpoeHue nepeBa i 3aJJaHHOTO apUPMETUYECKOTrO
BbIpakeHUs1. PekypcuBHbIe aropuTMbl 00xoja aepesa. Mcnonb3oBanue creka u

ouepeau i 00Xoa AepeBa

3.16

JlMHaMH4YeCKOEe POrpaMMHUPOBAaHUE KAK METOJ PELIEHUs 3a]a4 C COXPaHEHUEM
IIPOMEXYTOUHBIX PE3yJIbTaTOB. 3aJauu, pelIaeMble ¢ MOMOILBIO JUHAMHYECKOTO
POrPaMMUPOBAHUS: BBIUMCIIEHUE PEKYPCUBHBIX (DYHKIMH, MOJCYET KOJIMUYECTBA

BAapHWaHTOB, 3a1a4r OIITUMHU3allUN

3.17

[Tonsatue 00 OOBEKTHO-OPUEHTHPOBAHHOM TMpOrpaMMupoBaHUU. OOBEKTHl U
kiaccel. CBoiicTBa U MeTO/bl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIIN3.
Pa3zpaboTrka mnporpamMm Ha OCHOBE OOBEKTHO-OPHUEHTHPOBAHHOIO IOAXOJA.

I/IHKaHCy.]'IHI_[I/ISI, HaCJICJOBaHUC, HOJ'IHMOp(i)I/ISM

NHupopmalinoHHbIE TEXHOJIOTUN

4.1

Anamu3 naHHbIX. OCHOBHBIE 3aJlaud aHajM3a JAHHBIX: I[POrHO3UPOBAHHE,
KIaccu(UKalys, KIacTepusalys, aHanu3 OTKIOHeHHH. [locienoBaTenbHOCTH
peleHys 3a/a4 aHajlu3a JaHHBIX: cOOp MEePBUYHBIX JaHHBIX, OYMCTKA U OLCHKA
KayecTBa JaHHBIX, BBIOOp M (WMJIM) TOCTPOEHUE MOJEIH, IpeodpazoBaHUE
JAHHBIX, BU3yalM3alMsl JaHHBIX, MHTEpIpeTanus pe3yiabTaroB. [Iporpammubie
cpeactBa u MHTepHeT-cepBUCHl Ui OOpaOOTKM M IPEICTABICHUS JIaHHBIX.

Bbonpmme nannpie. MammHHOE 00yUeHUE

4.2

Ananuz JaHHBIX C IIOMOIOBIO JJICKTPOHHBIX Ta6J'II/II_[. Brruucnenue CYMMBI,




cpenHero  apuMETUYECKOro, HAMOOJIBINEro  (HAaUMEHBINIETO)  3HAYCHUS
nauana3zoHa. Beruncnenue kod(p(uIMeHTa KOppensuu JBYX psIOB JaHHBIX.
[TocTpoenue cronOyaThiX, JUHEHYATBIX M KPYroBbIX Auarpamm. lloctpoenue
rpadukoB ¢pyHkuuid. [Ton6op nuHUM TpeHaa, pelieHue 3a7ay MPOrHO3UPOBAHMSL.

Pemenue 3ala4 ONTUMHU3AIIUHU C TIOMOIIBIO 3JICKTPOHHBIX Ta6JII/ILI

4.3

Jluckpern3anmust NP MAaTEMaTHYECKOM  MOJICTHPOBAHUU  HEMPEPHIBHBIX
mpoueccoB. MojenupoBaHue JABIKEHUs. MojenupoBaHue OHOJIOTHYECKHX
cucteM. MaremMaTHueckue MOJETU B OKOHOMHKE. BBIYHCIHTEIHHBIE
AKCIEPUMEHTHI ¢ MojaensaMu. OO6paboTka pe3yibTaToB ASKCIEepUMeHTa. MeToj
HAaUMEHBIINX KBaApaToB. OIlEHKAa YHCIOBBIX MapaMeTPOB MOAECTUPYEMBIX
OOBEKTOB M TMIPOIECCOB. BoccTaHOBIEHHE 3aBHCHMOCTEH TII0 pe3ysibTaTaM

OKCIICPUMCHTA

4.4

BepositHOCTHBIE MOJICIH. MeTtonrsl MomnTe-Kapio. HMuranmmonnoe

MojenupoBanre. CUCTEMBI MaCCOBOTO 0OCITYKUBaHUS

4.5

Tabmuunble (pensuuoHHbIe) 6a3bl JaHHBIX. Tabnuila — npeacTaBIeHUE CBEICHUM
00 ogHoTHnHBIX 00bekTax. Ilone, 3amuchk. Kmrou tabmunpl. Pabora ¢ rotosoi
0a30ii TaHHBIX. 3anojHeHHe 0a3bl JaHHBIX. [IOMCK, COPTUPOBKA U (HIIBTPAIIHS
JMAHHBIX. 3ampockl Ha BBIOOPKY JaHHBIX. 3alpochkl C  IMapaMeTpaMHu.
Brruncnsiembie mosist B 3alpocax.

MHuoroTtabnuunbie 0a3bl JaHHBIX. THIBI CBA3eH Mexay Tabmunamu. BHemrHwmit

KJIIO4. ]_[eJIOCTHOCTB 0a3bl JaHHBbIX. 3anpocm K MHOTOTAa0JUYHEIM 0azam JaHHBIX

4.6

TexcroBelii mpormeccop. CpeacTBa NOHWCKa W aBTO3aMEHbI B TEKCTOBOM
npoueccope. CTpyKTypHpOBaHHBIE TEKCTOBBIE JOKYMEHTHL. CHOCKH, OTJIaBICHHE.
[IpaBuna UUTHPOBAHUS MCTOYHHKOB U odopMileHUs OHOIHOTrpaduuecKux

CCBIJIOK




YUYEBHO-METOJANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JJ151 YYEHUKA

» Uudopmaruka (B 2 wactsx); 10 kmacc. yrinyo6naenHoe ooyuenue [lomsikoB
K.1O., Epemun E.A. OGuiecTBO ¢ orpaHM4eHHON 0TBETCTBEHHOCThI0 « BTHOM.
JlabGopartopusi 3HaHU»; AKIIMOHEpHOE 0011ecTBO «M31aTenbCTBO
«IIpocsemienue»

* Undopmaruka (B 2 yactsx); 11 knace. yriyonenHoe o0ydenue [lomnsikos
K.IO., Epemun E.A. OOmecTBo ¢ orpannueHHoOl oTBeTcTBEHHOCThI0 « BMHOM.
JlaGopatopus 3HaHU»; AKIIMOHEpHOE 0011ecTBO «M31aTenbCTBO
«IIpocBeuieHue»

METOANWYECKHUE MATEPHUAJIBI JISA YYUTEJISA
* Meroauueckoe nocobue st yuutens: http:/files.lbz.ru/pdf/mpPolyakov10-
11fgos.pdf

IHHUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
NHTEPHET

» MaTepuaJisl )1 TOJATOTOBKY K UTOTOBOM aTTECTAIUU 110 HH()OPMATHKE B
dopme EI'D, pazMeniéHnbie Ha cailTe MaTepuaibl, pa3MEIICHHbIE HA CaliTe
http://kpolyakov.spb.ru/school/ege.htm

* DJIEKTPOHHBIN 3aJaYHUK-TIPAKTHKYM C BO3MOXKHOCTHIO aBTOMATHYCCKOM
IIPOBEPKH PEIICHUH 3a/1a4 10 MPOrpaMMHUPOBAHUIO:
http://informatics.mccme.ru/course/view.php?1d=666

» KOMITbIOTepHBIN TPAKTUKYM B SJICKTPOHHOM BHJIE C KOMILIEKTOM
AIIEKTPOHHBIX YICOHBIX

CpeICTB, pa3MeEHHBIN Ha caiite : http://kpolyakov.spb.ru/school/probook.htm
« Cair https://kpolyakov.spb.ru/
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