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INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no unpopmatuke (yriyOaéHHBIA YPOBEHb) HA YPOBHE CPEIHETO
obmero oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHH K pe3yJabTaTam
OCBOCHMSI OCHOBHOM  00pa3oBaTelbHOM  MpPOrpaMMbl  CPEIHEr0  OOIIEro
oOpazoBanus, npeacraBieHHbix B @I'OC COO, a Taxxke ¢denepaibHoi padboyeit
IPOrpamMMbl BOCIIUTAHHUS.

[Tporpamma o uabopMaTuke 1aET IpeCTaBICHUE O LENsIX, 001l cCTpaTeruu
oOyueHus1, BOCIIUTAHUS U PA3BUTHSI 00yUaIOUINXCs CPEACTBAMH Y4eOHOTO IpeiMeTa
«udpopmatukay Ha yriyOJEHHOM YpOBHE, YCTaHaBIMBaeT 00s3aTelIbHOE
IIPEAMETHOE COJEPKAHKE, IIPETYyCMAaTPUBAET €r0 CTPYKTYPUPOBAHUE IO pasiesam
U TeMaM Kypca, ONpeleNsieT paciupeiesieHue ero mno kiaccam (rogamM H3y4deHus),
JTA€T TMPUMEPHOE paclpesesieHne y4eOHbIX 4YacoB MO TEMAaTUYECKHM pasjeliaM
Kypca M PEKOMEHAyeMyl (IPUMEPHYI0) MOCIEI0BATEIbHOCTh UX H3YUYEHMS C
y4€TOM MEXKIIPEIMETHBIX W BHYTPUIPEIMETHBIX CBS3€H, JIOTMKH Y4e€OHOIO
npoluecca, BO3pacTHBIX 0COOEHHOCTEN 00y4daroIuXcCsl.

[Iporpamma o nHpoOpMaTHKE ONpPEIEIAeT KOJTMUECTBEHHbIE U KAYECTBEHHBIE
XapaKTEPUCTUKU Y4EOHOr0 MaTepuaia Jjsl KaXxJoro roja u3y4eHus, B TOM 4HCIIe
JUISL COZIEPIKATENIBHOIO HAIOJHEHUs Pa3sHOr0 BHJA KOHTPOJIA (IPOMEXYTOUHOU
aTTeCTallH oOyuaromuxcs, BCEPOCCUMCKUX IIPOBEPOYHBIX pabor,
roCyAapCTBEHHOW UTOrOBOM arrectanun). [Iporpamma no nHpopmaTuke siBisieTcst
OCHOBOM JIJIl COCTaBJICHHUS AaBTOPCKUX YYEOHBIX NPOrpaMM U YYEOHHUKOB,
MOYPOUYHOTO TJIAaHUPOBAHUS KYypCa YUUTETIEM.

Nudopmatuka B cpeHem o01ieM 0o0pa30BaHUU OTPAXKAET:

CYUIHOCTh HMH(OPMATHKM KaK HAyYHOM JUCUUIUIMHBI, HU3ydarollen
3aKOHOMEPHOCTH MPOTEKAHUSI U BOBMOXXHOCTH aBTOMAaTU3allMK MH()OPMaLMOHHBIX
MPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

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

MEXIUCUUIUIMHAPHBIA ~ XapakTep MHPOPMATHUKH U HUH()OPMALMOHHOU
NEeSATETbHOCTH.

Kypc undopmatuku ajis ypoBHsS CpelIHETo o0Iiero oOpa3oBaHUsl SIBISETCS
3aBEpUIAIOIIMM 3TallOM HEMpPEpPHIBHONW IMOATOTOBKM OOydaromuxcs B 00JacTu
uHGOPMATUKU U HH(DOPMALIMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJOTHH, Omupaercs
Ha coJiepKaHue Kypca MH()OPMATUKH YPOBHS OCHOBHOTO OOIIETr0 0Opa3oBaHUs U
OMBIT  MOCTOSSHHOTO  TMPUMEHEHHS  HMHPOPMALKMOHHO-KOMMYHHKALMOHHBIX
TEXHOJIOTUM, AA€T TEOPETHYECKOE OCMBICIEHUE, MHTEpPIpETaluio U 0000IIeHne
3TOTO OIBITA.

Pesynbrarel  yriyOn€HHOrO  YpOBHS HM3y4deHHUS y4yeOHOro MpeaMera
«Mapopmatrukay OpPHEHTHUPOBAHBI HA TMOJYYEHUE KOMIETEHTHOCTEH IS



nocjaeAyomel npopeccuoHaNbHOM JEATEIbHOCTH Kak B paMKax JaHHOM
IpeIMETHONW 00J1aCTH, TaK U B CMEXKHBIX ¢ HeMl o0sacTsax. OHU BKIIIOYAIOT B CEOs:

OBJIAJICHUE KJIIOYEBBIMU IIOHATUSAMHM M 3aKOHOMEPHOCTSMH, HAa KOTOPBIX
CTPOUTCS JaHHAs TpeaMeTHas 00JacTh, paclo3HABaHHWE COOTBETCTBYIOIIUX HM
MPU3HAKOB M B3aWMOCBSI3€H, CTIOCOOHOCTh AEMOHCTPUPOBATH PA3IUYHbIE MOIXObI
K M3YYEHHUIO SIBICHUMN, XapaKTEPHBIX JJI N3y4aeMOM IpeIMETHON 001acTH;

YMEHUE peularb THUIOBBIE IPAKTUYECKUE W TEOPETHUYECKUE 3a/lauH,
XapakTepHbIE JJI UCIOJb30BAHUS METOJOB W HMHCTPYMEHTapusi JIaHHOU
IpeIMETHON 00J1acTH;

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

B pamkax yrinyOn€HHOro ypoBHsI U3y4deHUs MH(OpPMATHKUA 00€CIeYMBAETCA
LeJIeHANPABICHHAs] TIOJITOTOBKA O0yYaromuxcsl K MPOJODKEHUI0 00pa30BaHUs B
OpraHm3alusx  NpodecCHOHANBHOrO  00pa3oBaHHsA IO  CIELUATBHOCTSM,
HEIOCPEICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKUM Kak
nporpaMMHasi MH)XEHepHs, MH(opMannoHHas 0e301acHOCTb, MH(POPMAIMOHHBIE
CUCTEMBl M TEXHOJOTMH, MOOWIIbHBIE CHUCTEMBl U CETH, OOJIbIIME JaHHbBIE M
MalIMHHOE O0O0y4Y€HUE, MPOMBIIUICHHBIM WHTEPHET BEIIEW, HCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAaHTOBbBIE
TE€XHOJIOTHUH, CHUCTEMBI PAaCIpPENECIEHHOIO PEECTPa, TEXHOJOTHH BUPTYyAJIbHOW WU
JIOTTOJTHEHHOM pealbHOCTEM.

OcHoBHast 1enb u3ydeHusi yuyeOHoro mnpeamera «WMHpopmaTuka» Ha
yIIyOJIEHHOM  ypOBHE CpedHero oOmiero oOpa3oBaHusi —  OOecIeueHue
JalbHENUIIero pa3BUTHUA WMH(GOPMALMOHHBIX KOMIIETEHIMI 00ydYaromerocs, €ro
TOTOBHOCTH K JKU3HHU B YCIIOBUSIX Pa3BUBAIOIIErocs MHPOPMAIIMOHHOTO 00I1IeCTBa
Y BO3pACTAIONIEH KOHKYPEHIMM Ha pbhIHKE Tpyaa. B cBsI3M C 3TUM H3yyeHUE
uHpopmatuku B 10—11 knaccax OMKHO 00€CIEUUTh:

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

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMHUYECKOTO MBILIICHUS;

c(OpPMHPOBAHHOCTh YMEHHMHM pa3iauyarh (akThl U OLEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJBI, BHUJETh HMX CBSI3b C KPUTEPUSIMU OLIEHUBAHUS U CBS3b
KPUTEPHUEB C ONPEAECIEHHON CUCTEMOUN IEHHOCTEM, ITPOBEPSTH HA IOCTOBEPHOCTh U
000011aTh HH(POPMAITHIO;

c(OPMHPOBAHHOCTh  MPEJCTABICHUNA O  BIUSHUM  MHGOPMAIIMOHHBIX
TEXHOJIOTM Ha HU3Hb 4YeJIOBeKa B OOIIECTBE, IMOHUMAHUE COIMAIBHOIO,
PKOHOMHYECKOT0, MOJUTUYECKOTO, KYJbTYPHOrO, HOPHUIMYECKOrO, MPUPOIHOTO,



HPrOHOMHYECKOT0,  MEIMLIMUHCKOrO0 M (PU3MOJOTMYECKOTO  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

MPUHATUE TPABOBBIX U ATUYECKUX ACTIEKTOB MHPOPMALIMOHHBIX TEXHOJIOTHH,
OCO3HAaHHUE OTBETCTBEHHOCTH JIIOJIEW, BOBJICUYEHHBIX B CO3IAHUE U MCIIOJIb30BAHUE
UH(GOPMAIIMOHHBIX CUCTEM, PACIIPOCTPaHEHNE HHPOPMAIIH;

CO37[aHHE YCIIOBUM MJisi pa3BUTHUSL HABBIKOB Y4€OHOM, MPOEKTHOM, HAy4yHO-
UCCJIEIOBATENIbCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHBAIIMKM OOYYalOIIUXCS K
CaMOPa3BUTHIO.

B conmepxxanuu yuebHoro mpenmera «MHpopmaTtukay BBIIETSIOTCS YETHIPE
TEMATHYECKHUX pa3lena.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» IIOCBAILIEH BONPOCAM YCTPOMCTBA
KOMIBIOTEPOB M JPYTUX 3JIEMEHTOB LHU(PPOBOTO  OKPYKEHMsS, BKIOYas
KOMITBIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetTd VIHTEpHET M UCHOJIB30BAaHUIO HWHTEPHET-CEPBHUCOB, HH(MOPMALIMOHHON
0€30I1aCHOCTH.

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

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

Paznen  «H(popMauMoOHHbIE  TEXHOJOTMM»  TOCBAIIEH  BOIMPOCaAM
npuMeHeHusT MH(GOPMAIIMOHHBIX TEXHOJOTUM, pPeaJn30BaHHBIX B MPHUKIATHBIX
MPOTrPaMMHBIX MTPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHUCJE B 3aJa4ax aHaIu3a
JAHHBIX, HMCMOJb30BAHUIO 0a3 NaHHBIX W 3JEKTPOHHBIX TAaOMUI[ Jis pEeLIeHUs
NPUKJIAJAHBIX 33]1a4.

B npuenénnom nanee copepxkanuu yueOHoro npeamera «MHdopmaruka»
KYPCHBOM BBIJICJICHBI JOTIOJTHUTEIbHBIE TEMbI, KOTOPBIE HE BXOJIST B 00s13aTEIbHYIO
nporpaMMy OOy4YeHHs, HO MOTYT OBITh MPEAJIOKEHBI JIsl U3yYEHUS! OTIEIbHBIM
MOTHUBUPOBAHHBIM U CIIOCOOHBIM 00YYarOLTUMCH.

YrinyOn€éHHbld  ypOBEHb U3Y4YeHUSI HMH(DPOPMATUKH PEKOMEHAYETCS IS
TEXHOJIOTHYECKOr0  MpOoQuiis, OpPUEHTHPOBAHHOIO HA  HHXEHEPHYI0 U
WHOOPMAITMOHHYIO C(epbl ACATENHHOCTUA. YTIYOJEHHBIH YpPOBEHb W3YUYCHUS
uH(popMaTUKA 00ECIEYMBAET: MOATOTOBKY OOYyYarolUMXCsi, OPUEHTUPOBAHHBIX Ha
CHEUaIbHOCTY B OOJACTH HWHOOPMAIMOHHBIX TEXHOJOTUH U HHKEHEpHBIE
CIEUUAIBHOCTH, y4YaCTHE B MPOEKTHOM M HCCIENOBATENBCKON AEATEIBbHOCTH,
CBSI3aHHOM C COBPEMEHHBIMH HAMpPAaBICHUSMU OTpacid HHGOPMALMOHHO-



KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, MOATOTOBKY K YYaCTHIO B OJIUMIHNAIAX U Cllaye
EnunHoro rocyiapcTBEHHOTO dK3aMeHa Mo HH(pOpMaTHKeE.

[locnenoBarebHOCTh M3Y4YEHHUSI TEM B Mpelesax OJHOro roja oOydeHHs
MOXET OBITh HM3MEHEHa IO YCMOTPECHHIO YYHTENS NpPH TOJATOTOBKE paboueit
MIPOTPAMMBI U TIOYPOYHOTO TIJIAHUPOBAHWSL.

OO11ee YKCiI0 YacoB, PEKOMEHOBAHHBIX JIJISl U3y4eHUs HHDOPMATUKU — 272
yaca: B 10 kmacce — 136 yacoB (4 yaca B Heziento), B 11 kinacce — 136 gacoB (4 yaca
B HEJEIIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

udpoBasi rpaMOTHOCTD

TpebGoBaHus TEXHUKN 0€30MACHOCTH M TUTHEHBI TP Pab0Te C KOMITHIOTEPAMHU
U IPYTUMH KOMIIOHEHTaMH IIU(PPOBOTO OKPY>KECHHUS.

[TpuHIMTIBI paOOTHI KOMIBIOTEPOB U KOMITBIOTEPHBIX CHCTEM. APXUTEKTypa
¢bon HeliMana. ABTOMAaTHYECKOE BBINOJIHEHUE MPOrPAMMBI  MPOIECCOPOM.
OnepaTuBHasi, MOCTOSHHAas W JOJATOBpeMeHHas mnamsATb. OOMEH JaHHBIMH C
IOMONIBI0 KH. KOHTpOIIIEpsl BHEIHUX YCTPOUCTB. IIpsAMOn 10CTyn K ITaMsITH.

OCHOBHBIE  TEHJICHIMA  DPa3BUTUS  KOMIBIOTEPHBIX  TEXHOJIOTHM.
[TapannenbHbie BIUUCIEHUS. MHOTONpOIecCOpHble CUCTEMBI. CyIIEpKOMIBIOTEPBI.
Pacnipenenénnpie BbIUUCIUTEIBHBIE CHUCTEMBI M 00paOOTKa OONBIIMX JaHHBIX.
MoOunbHbIe IUPPOBBIE YCTPOUCTBA U UX POJIb B KOMMYHHUKalUsIX. BcTpoeHHbIe
KOMIbIOTEPbl. MUKPOKOHTpOIUIEphl. POOOTH3HpPOBaHHbBIE TPOU3BOICTBA.

[IporpammHoOe oOecreueHre KOMIBIOTEPOB U KOMITbIOTEPHBIX cUCcTeM. Bus
IporpaMMHOro oOecnedeHus: U uxX HazHaueHue. OCOOEHHOCTH MPOrpaMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpoicTB. [lapamienbHoe mnporpaMMUpOBaHUE.
CucteMHoe mnporpamMmHoe oOecriedueHue. OrnepalOHHbIE CUCTEMBI. Y THIIUTHI.
HpaiiBeppl  ycTpoiicTB. MHCTasiuuss W JAEUMHCTAUIALUSA  OPOTrPAMMHOIO
oOecreyeHusl.

daitnoBbie cucTembl. [IpUHIMIBI pa3MelnieHuss U UMEHOBaHUS (aljoB B
nosroBpeMeHHoi namsaty. [llabmons! 11t onucanus rpymi (haisos.

[IporpammHoe oGecrnieuenue. JInieH3npoBaHUe MPOrPaMMHOI0 0OECIIeUEHUSI
1 1 poBbIX pecypcos. [IponpuerapHoe u cBOOOIHOE TPOrPaMMHOE 0OeCTIEUEHHUE.
KomMmmepueckoe 1 HeKkOMMepUYeCKOoe UCTI0JIb30BaHUE MPOTPAMMHOI0 00€CTIeueHUs U
upoBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABJIMBAEMas 3aKOHOAATEIHCTBOM
Poccuiickonn ®epepauuu 3a HENPABOMEPHOE HCIIOJIb30BAHUE IIPOTPAMMHOIO
oOecrieueHus: U HU(POBBIX PECYPCOB.

[IpUHIMIIBI TOCTPOCHUS W anmnapaTHbIe KOMIIOHEHThI KOMIBIOTEPHBIX CETEH.
CereBbie npotokonbl. Cets NHTEepHET. Anpecauus B cetu MuTepHet. [IpoTokons
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Paznenenue IP-cetm Ha mojceTw ¢ moMomibl0 Macok nonacereid. CereBoe
agMuHUCTpUpoBaHue. [lolydyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hamuuus CBA3M C y3ia0M ceTh. OmpeneneHue mapuipyTa JIBHKEHUS
ITAKETOB.

Buner  npestenbHoctn B cetu  HMaTepHer.  CepBucel  HMHTepHeTa.
["'eonndopmalioHHbie CUCTEMBI. ['€0JI0KaIlMOHHBIE CEPBUCHI PEATHHOTO BPEMEHU



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

['ocyiapcTBeHHbIE 3IEKTPOHHBIE CEpBUCHI U YyCiayrd. ColuanbHbIE CETH —
OpraHu3alus KOJUICKTUBHOTO B3aUMOJEWUCTBUS W oOMeHa maHHbIMU. (CeTeBoii
ATHKET: TpaBWja TOBEACHUs B KubepmpocTpaHcTBe. [IpobieMa moamuHHOCTH
nosryueHHoU nHpopmannuu. OTKpbITbIE 00pa30BaTENbHbBIE PECYPCHI.

TeXHOTeHHblE W YKOHOMHYECKHE YIPO3bl, CBA3aHHBIE C HCIIOJIb30BAaHUEM
UH(GOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOrui. OOmme mpoOyieMbl 3aluThl
uHbopMaluu 1 uHpopMannoHHOU 6e3omacHocT. CpeacTBa 3auThl HHPOPMAITUU
B KOMITbIOTE€pPaX, KOMITBIOTEPHBIX CETAX U aBTOMATU3UPOBAHHBIX HHPOPMAITHOHHBIX
cucremax. [IpaBoBoe obecrieueHre nHOOPMALIMOHHONW O€30IaCHOCTH.

[IpenoTBpanieHUe  HECAHKIMOHMPOBAHHOTO  JOCTyna K  JINYHOU
KOH(HICHINAbHON MH(OpMaLMK, XpaHSAUIEHCsS Ha MEPCOHATIbHOM KOMIBIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOe mporpaMmMHoOe o0ecreyeHrue U CrocoObl
OOpbObI C HUM. AHTHUBUPYCHBIE Hporpammbl. OpraHuzanus JHUYHOTO apxXuBa
uHpopManuu. PezepsHoe konupoBanue. [laponpHas 3anura apxusa.

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

Teopernyeckne 0CHOBBI HHpOPMATHKH

Nudopmanus, nanHsle u 3HaHus. MHQOpMaLMOHHBIE MPOLIECCHI B MPUPOJE,
TEXHUKE U OOIIECTBE.

HenpepblBHBIE M JUCKPETHbIE BEJIWYUMHBI W CUTHAIBL. HeobxoammocThb
JUCKpETU3alu MH(opManuu, NpeAHa3HAYEHHON ISl XpaHEHHWs, Nepelrayud u
00paboTKH B IIUGPOBBIX CUCTEMAX.

JIBouuHoe KoAupoBaHHME. PaBHOMEpHbIE M  HEPaBHOMEDHBIE  KOJBI.
JlexoaupoBaHue COOOIIEHMI, 3aITMCAHHBIX C MOMOLIBI0O HEPABHOMEPHBIX KOJOB.
Ycnosue @ano. IlocTpoeHHe OIHO3HAYHO AEKOJUPYEMBIX KOJOB C IOMOIIBIO
nepeBa. Equnuibl n3amepenus koiaumdectsa nHpopManunu. AndaBUTHBIN TOIXOM K
OIICHKE KOJIMYeCTBa MH(POPMAIIUH.

Cucrtembl cumciienusi. Pa3BépHyTas 3amuch LENbIX M JAPOOHBIX YHCEN B
NO3ULIMOHHON cucTteMe cuuciieHus. CBOWCTBa MO3UIMOHHOM 3alUCU  Yucha:
KOJIMYECTBO UG B 3alUCH, MPU3HAK JEIUMOCTH YMCJIa HA OCHOBAHUE CHUCTEMBbI
CUMCJIEHHA. AJITOPUTM IEPEBOAA LIEJIOT0 Yucia U3 P-MYHON CHCTEMBI CUMCIIEHHS B
JECATUYHYI0. AJTOpUTM MepeBoja KOHEYHOM P-w4HON OpoOu B NECATUUHYIO.
AJNTOPUTM epeBO/Ia 1IEJI0r0 YKCIIa U3 IECITUYHON CUCTEMBI CUMCIICHUS B P-HUHYIO.
[lepeBoa KOHEUHOU AecITUYHOM IpoOu B P-nunyto. /IBomyHasi, BOCbMepu4Has u
HIECTHAALIATEpUYHAsI CUCTEMBI CUUCIICHUS, CBSI3b MEXAY HUMU. Apr(pMeTHYeCcKre



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

KonupoBanne TtekctoB. KomupoBka ASCIl. OpgnobGaiiTHBIE KOIUPOBKH.
Craamapr UNICODE. Kommpoka UTF-8. Omnpenenenue wuHPOPMAIMOHHOTO
00BEMa TEKCTOBBIX COOOIIECHHUH.

KomupoBanne  u3zoOpaxkenuit. OueHka  WHGOPMAIMOHHOTO  00BEMaA
rpaduyuecKux JaHHBIX NP 33JJaHHBIX pa3pelieHuH U TyOrHe KOJUPOBaHUS I[BETA.
[[BetoBhie MOnenu. BekTopHoe komupoBanue. @opmarel rpadudeckux (aitios.
Tpéxmepnas rpaduka. @pakranpHas rpaduka.

KomupoBanwne 3Byka. OneHka HHPOPMAIMOHHOTO 00hEMa 3BYKOBBIX JTAHHBIX
MIPU 33IaHHBIX YaCTOTE AUCKPETU3ALNU U PA3PSIAHOCTH KOAUPOBAHUS.

Anrebpa noruku. [loHsiTue BbICKa3biBaHUsS. BbIckasbiBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOpBI CyIIEeCTBOBaHUS M BCEOOLTHOCTH.

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

3aKkoHBl aIreOpbl JOTUKHU. OKBUBAJICHTHBIE MPEOOpa30oBaHUSI JTOTUYECKHUX
BbIpakeHUU. Jlornueckue ypaBHEHHsI 1 CUCTEMBI YPABHEHHM.

Jlornueckue GyHKIUU. 3aBUCUMOCTh KOJIMYECTBA BO3MOKHBIX JIOTHUECKUX
GyHKIHIA OT KOJIMYECTBA apryMeHTOB. [1oJHbIe CUCTEMBI TIOTUYECKUX (DYHKIIHM.

Kanonnueckne  gopmbl  normueckux  BolpaxkeHuil.  CoBepIieHHbBIC
JIU3BbIOHKTUBHBIE W KOHBIOHKTUBHBIE HOPMaJibHbIE (POPMBI, QJITOPUTMBI HX
MOCTPOCHUS IO TabJIMIE UCTUHHOCTH.

Jlormueckue »sneMeHTBI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
MHoropa3psanbeii cymmarop. [loctpoeHne cxeM Ha JOTMYECKUX D3JIEMEHTax IIO0
3aIaHHOMY JIOTUYECKOMY BBIPKEHHIO. 3aIlHUCh JIOTUYECKOTO BBIPAXKEHUS IO
JIOTUYECKOM CXEME.

[IpencraBnenne HENbIX 4YUCET B MaMATH KOMIIbIOTEpa. OrpaHU4YEeHHOCTH
JMana3oHa 4YuCcel MOpH OrpaHWYEHUH KoJinuecTBa pa3psanaoB. llepenonHeHue
pa3psIHON CeTKH. be33HakoBbIe M 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWT. J[BOMYHBIH
JIOTIOJTHUTENBHBIN KO OTPULIATEIIBHBIX YUCE.

[TobutoBbie norumyeckue omnepauuu. Jlornyeckuid, apupMeTUyecKuii Hu
nukandeckuit  casuru. [lludpoBanue ¢ mnomompl0 TOOMTOBOM —omepaiuu
«uckimovaromee NI ».

[IpencraBiieHre BEIIECTBEHHBIX YKMCEN B MaMITH KOMIBIOTEpA. 3Haualas
4acTh M MOPSAJOK uKcia. J[Mana3oH 3HaAYeHUN BENIECTBEHHBIX uucen. [Ipobiembl
XpaHEHUSI BEIIECTBEHHBIX YMCEJ, CBA3aHHBIE C OrPAaHUYCHUEM KOJIMYECTBA
pa3psaoB. BeinmosiHeHHWe onepanuii ¢ BEHIECTBCHHBIMH YHMCJIAMH, HAKOILJICHHUE
OIIMOOK TIPH BBIYUCIICHUSX.



AJITOPUTMBI M IPOTPAMMHMPOBAHHE

OmnpeneneHrue BO3MOXKHBIX pPe3yJbTaTOB pabOThl MPOCTEHIIUX aITOPUTMOB
YOPaBJIEHUSI HCIOJHUTEISIMA M BBIUHMCIHUTENIBHBIX alropuTMOB. OrmpeneneHue
UCXOAHBIX TAHHBIX, IPU KOTOPHIX aJTOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

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

WuterpupoBanHas cpeaa pa3paboTku. MeToasl OTIaAKH — MPOTPAMM.
Hcnonb3oBanue TpaccupoBOUHbIX Tabmun. Otiagounbii BbeiBOA. [lomarosoe
BBINIOJIHEHME MTPpOTrpaMMbl. Toukn octaHoBa. [IpocMoTp 3HaAUEHUI IEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunsl JaHHBIX:
LIEJIOYMCIIEHHBIE, BEIIECTBEHHBIE, CHMBOJIBHBIE, JJorndyeckue. Bernenus. CiioxHbIe
ycnoBusi. Lukiel ¢ ycnoBuem. Llukibl mo mnepemeHHOW. B3anmo3zameHSIeMOCTb
pa3nuYHBIX BUAOB [MKJIOB. HMuHBapumanT mukia. CocTaBieHHE LHMKIA C
MCITOJIb30BAaHUEM 3apaHee ONPEAEIEHHOTO MHBAPUAHTA [IUKIIA.

JlokymenTupoBanue nporpamm. Mcnonas3oBanne koMMeHTapues. [loaroroska
ONMCAHMS MPOrPaMMbl U HHCTPYKIIMH JUIS TIOJIB30BATEIIS.

AnropuTMBl 00pabOTKM HATypalbHBIX YKCEN, 3aIMCAHHBIX B MO3MLIMOHHBIX
CUCTEMaxX CYHUCJIEHMs: pa30HeHHe 3alucu 4Yucia Ha OTAENbHblE LHUQPHI,
HaxXO0XJIEHUE CYMMbl M TPOU3BENEHUS LUQp, HAXOXKIECHUE MaKCUMaIbHON
(MUHUMATBHOMN) TTUDPHI.

HaxoxaeHue Bcex MpOCTBIX YHMCEN B 3aJlaHHOM Juanasone. [IpeacraBienue
YyHucia B BUJI€ HA00opa MPOCThIX COMHOXKHUTENEH. AITOPUTM OBICTPOTO BO3BE/ICHUS B
CTEIEHb.

OOpaboTKa JaHHBIX, XpaHAIuxcs B (aitnax. TekcToBbie u TBOMYHBIC (Dailiibl.
daitnoBrie mepeMennbie ((paitoBbie ykazatenn). Utenue u3 Qaitna. 3anuch B daii.

Pa3z0uenue 3amaun Ha noa3anayn. [loanporpammel (poreaypsl U GyHKITHH).
Pekypcus. PexkypcuBHble 00beKTHl ((pakranbl). PekypcuBHbIE Mpouenypbl u
¢ynkun. Mcnonb30Banue cTeKka A OpraHu3aliyi peKypCUBHBIX BBI30BOB.

Hcnonp3oBaHue CcTaHAApTHOW OMOMMOTEKH S3bIKa MPOrPaMMHUPOBAHUA.
[Tonkmtouenne  OUOMMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENIECH.
MoaynbpHBIN IPUHIUII IOCTPOEHUS IIPOTrPAMM.

Yucnennsie MeToabl. TouHOE U NPUOIMKEHHOE pelieHrs 3a1aun. YncIeHHbIC
METOJIbl PELICHUs] ypaBHEHUN: METoJA mepedopa, METOJ MOJIOBUHHOTO JENICHUS.
[Tpubnxk€HHOEe BHIYKCICHUE JIJIMH KPUBBIX. BbrumciieHue rmiomaneid Quryp c
MOMOIIbIO YHUCJIEHHBIX METOAOB (METOJ MNPSIMOYTOJbHUKOB, METOJl Tpareuui).
[Touck ™Makcumyma (MHUHUMYMa) (YHKIMM OJHOM TMEPEMEHHOM METOI0M
MOJIOBUHHOTO JIEICHHUSI.



OOpaboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHble  QyHKIMU  sI3bIKA
POrpaMMUPOBAHUS 1Ji1 0OpaObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: TMOJCYET KOJMYECTBA TMOSIBJICHUA CHUMBOJIAa B CTpPOKE,
pa3z0OneHne CTPOKH Ha CJI0BA MO MPOOETHLHBIM CUMBOJIaM, TIOMCK TIOJICTPOKH BHYTPHU
JTAaHHOM CTPOKH, 3aMEHA HalICHHOM MOJICTPOKHU Ha APYTYIO CTPOKY. [ 'eHepanus Bcex
CIIOB B HEKOTOpOM alipaBUTE, YAOBIETBOPSIONIUX 3aJaHHBIM OTPAHUUYCHUSIM.
[IpeoOpa3zoBaHue YnCiia B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBpl W TOCIEAOBATEIBHOCTH 4HCEN. BbrauciieHne 0000MEHHBIX
XapaKTePUCTHUK 3JIEMEHTOB MACCUBA WJIM YUCJIOBOM MOCIEA0BATEILHOCTH (CYMMBI,
MIPOU3BEICHUS, CPEIHEro apu(hMEeTHIECKOr0, MUHUMAILHOTO W MaKCHMaJIbHOTO
AJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIONIMX 33J[aHHOMY YCIIOBHIO).
JInHENHBIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTupoBKka 0JHOMEPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METO
Mmy3bIpbKa, METOJ BbIOOpa, cOopTUpoBKa BcTaBKamu). COpPTUPOBKA CIHUSHUEM.
Beictpast coptupoBka wmaccuBa (anroputMm QuickSort). JIBouvHBIH TOUCK B
OTCOPTUPOBAHHOM MACCHUBE.

JIBymepHbIE MacCUBBI (MaTpHUIbl). AJTOPUTMBI OO0paOOTKU JBYMEPHBIX
MaCCHBOB: 3alOJHEHUE ABYMEPHOTO YHCIOBOTO MAacCHBA MO 3aJJaHHBIM ITpaBUJIaM,
MOUCK 3JIEMEHTa B JBYMEPHOM MACCHBE, BHIYUCIECHHE MaKCUMyMa (MUHUMYyMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOI'O MAacCHBa, NEPECTAHOBKAa CTPOK M CTOJOIIOB
JBYMEpPHOI'O MacCHBa.

NHpopmanuoHHbIE TEXHOJIOTUH

TekcToBbIil TIporieccop. PenaktupoBanue u dopmatupoBanue. lIpoBepka
opdporpadbun u rpammatuku. CpelncTBa IMOMCKA M aBTO3aMEHbl B TEKCTOBOM
nporeccope.  Mcnons3oBanue  ctwiiel.  CTpyKTYpUpOBaHHbIE  TEKCTOBBIE
nokymeHThl. CHoOcku, oriaBieHue. KomektuBHas paboTra ¢ JIOKYMEHTaMHU.
NHCTpyMEHTBI pelieH3UPOBAHUS B TEKCTOBBIX Tpoiieccopax. OOJayHble CEPBUCHI.
Henoras nepenucka. Pedepar. [IpaBuna nuutupoBanuss UICTOYHUKOB U 0(DOPMIICHUS
oubnuorpaduuecknx ccbuiok. OdopMieHre CHUCKa TUTEPATYPhbl. 3HAKOMCTBO C
KOMITBIOTEPHOW BEPCTKOW TEKCTa. TeXHWYecKue CpeacTBa BBOJA TEKCTA.
Crenuann3npoBaHHbIE CPEJICTBA PEIAKTUPOBAHUSI MATEMATHUYECKUX TEKCTOB.

Ananu3 naHHbiXx. OCHOBHBIC 3aJjayd aHajv3a JaHHBIX: MPOTHO3UPOBAHUE,
Kiaccudukaiuys, KiacTepu3anus, aHaiu3 oOTKIoHeHuu. IlociaenoBaTenbHOCTD
perieHus 3a7a4 aHajan3a JaHHBIX: COOp MEPBHYHBIX JAaHHBIX, OYHUCTKA W OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIeNH, NMpeoOpa3oBaHue JaHHBIX,
BU3yaIM3allisl TaHHBIX, UHTEPIpETaIusl pe3yabratoB. [IporpammHubie cpeacTBa U
WHTEPHET-CEPBUCHI [ 00pabOTKU U MpEACTaBIEeHUs TaHHBIX. boJbliie JTaHHbIC.
MamunHoe o0yuenue. HTenekTyanbHblil aHaIU3 TaHHbIX.



AHau3 JaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX Talnuil. Bblumcienue cymmbl,
CpeAHero apupMeTHu4ecKoro, HaubobIIET0 (HAUMEHBIIIETO) 3HAUCHHS AUAIa30Ha.
Beruucnenune kodduimeHta KOppelsuuu ABYX psanoB AaHHBIX. [loctpoeHue
CTOJOYATHIX, JIMHEWYATBIX W KpYroBbiX auarpamm. lloctpoenue rpaduxos
¢bynkmuii. [logbop auHUM TpeH[a, pelIeHne 3a/1a4 MPOTHO3UPOBAHUS.

YuciaeHHoe pelIeHHE YpaBHEHHWH C TIOMOINBI0 Tmoadopa MapaMmerpa.
OnTtuMu3anMsa Kak MOMCK HaWIy4dyllero pelieHys B 3a/laHHbIX yciaoBusx. LleneBas
byHK1us, orpannyeHus. JIokagbHbIE U IT00aTbHBIN MUHUMYMBI 11€JIEBOM (QYHKITUH.
Pemenne 3a1a4 oNTUMHU3AIUH C TIOMOIIBIO AIEKTPOHHBIX TAOJIHII.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHKH

Teopernueckue MOAXOAbI K OLIGHKE KOJM4ecTBa UWHGOpMAIMU. 3aKoH
annutuBHOCTH MH(OpMmaruu. @opmyna Xapriau. MHpopManus U BEpOSTHOCTb.
®opwmyna lllenHoHa.

Anroputmbl  cxkatust JnaHHbIX. AsnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. AnTOpuTMBI CKATHUS TaHHBIX C OTEPSMU. Y MEHBIIICHHUE TITYOUHBI
KojpoBaHus 11BeTa. OCHOBHBIC HeH anroputMoB cxkatus JPEG, MP3.

CkopocTh Tmepefayud JaHHBIX. 3aBUCUMOCTh BpPEMEHH Tiepefayd  oT
nH(POpPMAIIMOHHOTO 00BbEMA JIAaHHBIX U XapaKTEPUCTUK KaHaia CBs3U. [IpuunHb
BO3HUKHOBEHHUs OMMOOK TIpU Tmepenade JaHHbIX. KoJbl, MO3BOJISIONINE
OoOHapy>KMBaTh W HUCIPABJIATh OMIMOKHM, BO3HUKAIONIME TPH Teperaye JTaHHBIX.
Paccrosinne Xsommunra. Koguposanue ¢ moBropenuem 0utoB. Koasl XaMMuHra.

Cucrempl. KoMImoHeHTBHI cuCTEMBI UM HX B3auMoaelcTBue. CHUCTEMHBIN
ahdekrt. Ynpapnenue kak nHGopMaloHHbli nponecc. OOpaTHas CBS3b.

Mopenun u moaenupoBanue. Llens MopenrpoBanusi. COOTBETCTBHE MOMAEIH
MOJICIUPYEMOMY OOBEKTY WJIM MpoIlecCy, Meiu MoaenupoBanus. dopmanuzarus
MPUKIIAIHBIX 3a]1a4.

[IpencraBienre pe3ynbTaTOB MOJCIUPOBAHUS B BUIE, YIAOOHOM IS
BOCIIpUATHS yeioBeKoM. I'padudeckoe npeacrapieHue JaHHBIX (CXEMBbI, TAOJIHIIbI,
rpadukn).

I'padpr. OcHoBHBIC MOHATHUS. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHI], CIHUCKOB CMEXHOCTU. Perienue
AITOPUTMUYECKUX  3a/1ad, CBSI3aHHBIX C aHalu3oM TpadoB (IMOCTpOCHUE
ONTUMAJILHOTO TYTH MEXIYy BepliMHaMu Tpada, ompeaesieHHue KOoJIUYeCcTBa
Pa3TUYHBIX MyTEH MEXKy BEpIIHHAMU OPUCHTUPOBAHHOTO AIUKINYECKOTO Tpada).

JlepeBbs. bunaproe aepeBo. [lepeBbs mouncka. CrocoObl 00Xoza JepeBa.
[IpencraBnenne apupMeTUUECKUX BBIPAKEHUN B BHUJIE AepeBa. JIUCKpeTHbIE UrPbI
JIBYX UTPOKOB C MojHOU nHpopManuei. [loctpoenue aepesa nepedbopa BapuaHTOB,



OINKMCAaHUE CTPATErUU UTPbl B TAOJUYHON (popMe. BBIMIpHIIIHbIE U TPOUTPHILLIHbIE
NO3ULIMN. BBIMIPBIIIHBIE CTPATETUN.

CpencrTBa MCKYCCTBEHHOIO MHTEJIEKTa. CepBUCHI MAIIMHHOIO IEpeBoAa U
pacmo3HaBaHus ycTHOUM peun. KornutuBHbIe cepBUCHl. neHTHHUKAIUS U TOUCK
N300paKCHU, pacro3HaBaHUe T, CamooOyuaroiuecs CUCTEMBI.
VcKyCcCTBEHHBI MHTEIIEKT B KOMIIBIOTEPHBIX Urpax. Mcrosnb3oBaHME METOIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B 00y4aronux cucreMax. Mcnoiab3oBaHUE METO/I0B
MCKYCCTBEHHOI'O0 MHTEIJIEKTa B poOoToTexHuKe. MHTepHeT Bemieil. IlepcnexkTuBbl
Pa3BUTHS KOMIBIOTEPHBIX HHTEJUIEKTYaNIbHBIX cucTeM. HelipoHHble ceTu.

AJITOPUTMBI U IPOrPaAaMMHPOBaHUeE

dopmanuzanus NOHATUA aroput™Ma. MammHa ThrOpHHra Kak yHUBEpCaJlbHasI
MoJienb BeruucieHuil. Tezuc Yépua—Twropunra.

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

[lonck mpOCTBIX 4YHCEN B 3aJaHHOM JWAIla30HE C MOMOIIBID AITOPUTMA
«peuieTo DparocheHay.

MHoropa3zpsaHble 1ielble Yuciia, 3a7a41 JJIMHHON apu(pMEeTHKY.

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

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

Ouepenu. Mcnosip3oBaHue ouepean Il BpEMEHHOIO XPaHEHUS JaHHBIX.

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

[epeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOWUYHBIE
(Ounapubie) aepeBbs. [locTpoeHue paepeBa [UIsi 3aJaHHOTO apU(PMETUYECKOTO
BbIpakeHUs. PekypcuBHbBIE anroputMbl 00xoja AepeBa. Mcnonb3oBaHue cTeka U
ouepenu s 00Xo/a JiepeBa.

JluHamMpyeckoe MporpaMMHUpPOBAaHHME KakK METOJA pEIIeHHs 3aJad ¢
COXPaHEHUEM MPOMEXKYTOUHBIX PE3YyJIbTAaTOB. 3aJaud, PEIIAEMBIE C MOMOILIBIO
JUHAMUYECKOTO MPOTPaMMUPOBAHMS: BBIUMUCIECHUE PEKYPCUBHBIX (PYHKIUH,
MOACYET KOJIMYECTBA BAPUAHTOB, 38141 ONTUMHU3ALUU.

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



Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO TOJXOJA.
WNukancynsius, Hacae0BaHKue, MOTUMOpPdU3M.

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

uHTepderica.
O030p  s3bIKOB  mporpammupoBanusi.  lloHsTHe 0  mapamurmax
POTPaMMHPOBAHHS.

NupopManuoHHBIE TEXHOJIOTHH

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

JuckpeTn3anuss OpU MATEMATHYECKOM MOJEIUPOBAHUU HENPEPBIBHBIX
npoiieccoB. MoenupoBanue IBXeHus. MoaenrpoBaHue OMOJIOTHUECKUX CUCTEM.
MaremaTudyeckre MOJIeId B HKOHOMHKE. BBIYHMCIUTENIbHBIE JKCIEPUMEHTHI C
MOJEISIMHU.

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

BepostHoctaeie  momenu.  Metoasl Monte-Kapno.  MimMutanmonsHoe
MojenupoBanue. CUCTEMBI MaCCOBOTO OOCITYKUBaHUS.

Tabnuunbie (pensiiioHHBIC) Oa3bl JMaHHBIX. Tabnmuna — mMpeacTaBICHUE
cBelleHHi 00 OMHOTHMHIHBIX 0OBekTax. Iloje, 3ammch. Kimrou Tabmunel. Padora c
rotoBoil 0a3oil ngaHHBIX. 3anoigHeHue Oas3pl JaHHBIX. [louck, copTHpoBKa H
bunbTpanus TaHHBIX. 3apoChl Ha BBIOOPKY JaHHBIX. 3alpOChl C MapaMeTpamu.
Briuncrnsiembie moJsi B 3ampocax.

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

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

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

BBon m300pakeHU C UCIOJIb30BAHUEM PA3IUYHBIX IU(GPOBBIX YCTPOUCTB
(mudpoBeIX (poToanmapaToB U MHKPOCKOIIOB, BUIEOKAMEp, CKAHEPOB M JIPYTUX
ycTtpoictB). ['padmueckuii penaktop. Pazpemenue. Kaapuposanue. Mcnpasienue
nepcriekTuBbl.  ['mctrorpamma. Koppekius  ypoBHEH, KOppeKuus  IIBeTa.
OOecuBeurBaHUE I1BETHBIX U300pakeHui. Perymb. Pabora ¢ obGmactsamu.
OUIIBTPHL.



MHorocnolinpie u3o0pakeHus. TekcroBble ciou. Macka cnosi. Kananbl.
CoxpaHenue BbaeneHHOW oOnacTtu. [loaroroBka miuttocTpanuil st BeO-calToB.
AHUMUPOBAaHHBIE U300PAKEHUSI.

Bektopnast rpaduka. I[lpumutuBsl. H3MmeHeHue mOpsAIKa SJIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. ['pynnupoBka. Kpussle. @opmaTsl BEKTOPHBIX
pucyHkoB. Mcnonib30BaHne KOHTYpOB. BekTopu3zanus pacTpoBbIX H300paXeHU.

[ IpyHIUIIBI TOCTPOEHUS U PENAKTUPOBAHUS TPEXMEPHBIX MoAeel. CeTouHbIe
Mojziend. Marepuanel. MojgenupoBaHue HMCTOYHUKOB OCBemieHus. Kamepsl.
AnutuBHble TexHosoruM (3 D-nipunTtepsl). [loHsTHE 0 BUPTYalbHON peaTbHOCTH U
JIOITIOJTHEHHOM PEaIbHOCTH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE  pe3yJbTaThl  OTPaX)alrOT TOTOBHOCTb U  CIIOCOOHOCTh
o0y4arommxcs pPYyKOBOJCTBOBATHCS CPOPMUPOBAHHOM BHYTPEHHEU MO3UIUEH
JUYHOCTH, CHCTEMOW IIEHHOCTHBIX OpHUEHTAIMH, TO3UTHUBHBIX BHYTPEHHHUX
yOeXJIEHU, COOTBETCTBYIOIIMX TPAAUIMOHHBIM LIEHHOCTSIM  POCCHICKOTO
oOIIecTBa, pacCHIMPEHNE XU3HCHHOTO OMbBITA M OMBITA JCSITCIBHOCTH B IMPOIIECCE
peanu3alu  CpeJCTBAaMU  y4eOHOro TMpeaMeTa OCHOBHBIX  HampaBieHUMN
BOCIIMUTATENBHOUN JESITEbHOCTH.

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

1) rpamIaHCKOro BOCIIMTAHMS

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00A3aHHOCTEH, yBaXKCHHE 3aKOHA
U TPaBOMNOpAZIKa, COOJIOJIEHHE OCHOBOMOJATAIOMUX HOPM HHGOPMAIIMOHHOTO
npaBa U UHGOPMAIMOHHON OE30M1aCHOCTH;

TOTOBHOCTh TMPOTHUBOCTOATH HWJEOJOTUU DKCTPEMH3Ma, HaIlMOHAJIU3Ma,
KceHOOOMHN, JTUCKPUMHUHALIUM TIO COIMAJIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MIPOCTPAHCTBE;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOE OTHOIIIEHUE K UCTOPUUECKOMY HaCJEIuI0, TOCTHKEeHUsIM Poccun
B HayKe, UICKYCCTBE, TEXHOJIOTUSX, TOHUMaHUE 3HAaYeHU UHPOPMATUKH KaK HAyKU
B KU3HHU COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

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

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKJIIOUYAs JCTETUKY HAy4yHOTO |
TEXHUYECKOTO TBOPUECTBA;

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

5) pu3UecKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh  3JI0POBOrO M Oe3omacHoro  oOpaza  KU3HH,
OTBETCTBEHHOT'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO, B TOM YHUCJIE 32 CUET COOTIOACHUS



TpeOoBaHUM  O€30MacHOM  HJKCITyaTalldd  CPEACTB  HMH(POPMAIIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTH;

6) Tpy10BOI0 BOCIIMTAHMS:

FOTOBHOCTh K AKTHUBHOM JESITEIBHOCTH TEXHOJOTMYECKOH M COLMAIbHOMN
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, TUIAHUPOBATh U CAMOCTOSTEIHLHO
BBITIOJIHATH TAKYIO JI€SITEIBHOCTD;

uHTEepec K cdepam mpodeccroHaTbHON EATeIbHOCTH, CBS3aHHBIM C
WH()OPMATUKON, MPOTPAaMMHUPOBAHWEM U HWH(POPMAIMOHHBIMU TEXHOJIOTHUSIMH,
OCHOBAHHBIMH Ha JOCTIKCHUAX HAyKH WH(OOPMATUKA U HAYIHO-TEXHUYICCKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oynymied mnpodeccun u
peann30BbIBaTh COOCTBEHHBIC KU3ZHEHHBIC TIIAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

OCO3HAaHHME TJI00aTBLHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM W IMyTed HuX
pelieHus, B TOM 4YuClIe C Y4ETOM BO3MOXKHOCTEH HMH(POPMALMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pPa3BUTUS HAYKHU, JOCTIKECHHUSIM HAyYHO-TEXHUYECKOrO Iporpecca Hu
OOIIECTBEHHOM MPAKTUKH, 32 CUET MOHUMAHUS POJIN WH(OOPMAITMOHHBIX PECYPCOB,
MH(MOPMAITMOHHBIX TPOIECCOB U HH(MOPMAIIMOHHBIX TEXHOJOTHN B YCIOBUSIX
unppoBoil TpaHchopmMauu MHOTHUX c(hep )KU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HAHUE IIEHHOCTH HAYYHOU JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO M UCCIEA0BATENBCKYIO AESTEIbHOCTh NHIUBUAYAJIBHO U B TPYMIIE.

B nporuecce 10CTUXKEHNS TNYHOCTHBIX PE3YIbTATOB OCBOCHHS POTrPaMMBI 1O
uHpopMaTrKe y 00Yy4YarOIIMXCS COBEPIIECHCTBYETCS IMOIMOHAIBHBIN WHTEIUICKT,
npeAnoiaraloniuil choOpMUPOBAHHOCTb:

CaMOPETYJIUPOBAHHUS, BKIIOUYAIOUIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHME, CIOCOOHOCTh aJanTUPOBATHCI K
HYMOITMOHAJIEHBIM U3MEHEHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHBAILIMM, BKJIIOYAIOIICH CTPEMIICHUE K JOCTIKCHUIO LU U
yCIexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHUE JEeWCTBOBATb, UCXOJS M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOINIEH CIIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 MPH OCYIIECTBICHUM KOMMYHHUKAIIUHU, CIOCOOHOCTHh K
COYYBCTBHIO U CONEPEIKUBAHUIO;

COITMAILHBIX HABBIKOB, BKJIFOUAIOIIUX CITIOCOOHOCTh BBICTPAaUBaTh OTHOIIECHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIISTh HHTEPEC U pa3pemaTh KOH(IUKTHI.



METAINIPEJMETHBIE PE3YJIBTATbBI

B pesynpraTe wu3ydeHUss MHPOPMATHKH Ha YPOBHE CPEAHETO OOIIEro
oOpazoBanusi 'y oOydamomerocs OyayT CcQOPMUPOBAHbI MeETalpeAMETHBIC
pe3yabTaThl, OTPAXXCHHBIE B YHUBEPCAJbHBIX Y4EOHBIX NEHCTBHUSX, a UMEHHO —
NIO3HABATEIbHbIE yHUBEpCAJIbHbIE Yy4eOHbIE JEHCTBUSA, KOMMYHHUKATHBHBIC
YHHUBEpCAIIbHBIE yUYeOHbIC NEHCTBHSI, PETYJSTHBHBIC YHUBEpCAIbHBIC Yy4eOHBIC
JICCTBUS, COBMECTHAS JICSITEIHHOCTb.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe [1eiiCTBUS

1) 0a30BbIe JIOrHYecKHUe TeHCTBUS:

CaMOCTOSITEIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

OTIPENEITh e JACSITCIBHOCTH, 3aJaBaTh IapaMeTpbl W KPUTEPUU HX
JOCTYOKCHHSI,

BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJEMBbI C YYETOM aHAIU3a WMEIOIIUXCS
MaTepHATbHBIX M HEMAaTEPHUATIbLHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTh, OIICHHBATh COOTBETCTBHE PE3YIHTaTOB
IIEJISIM, OLICHUBATh PUCKH TIOCTIEACTBUIN ACITCIBHOCTH;

KOOPJIMHUPOBATH ¥ BBITIOJIHITH pa0OTy B YCIOBUAX PEabHOTO, BUPTYAJIbLHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIIIICHUE TP PEIICHUH )KH3HEHHBIX MPOOJIEM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HefiCTBUSA:

BJIAJICTh HABBIKAMH y4E€OHO-UCCIIEIOBATEIBCKON U MMPOCKTHOM JESTEIBHOCTH,
HAaBBIKAMHM  paspenieHusi MpoOJieM, CIOCOOHOCTBIO W TOTOBHOCTBHIO K
CaMOCTOATEILHOMY MOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHHS,

OCYIICCTBJIATh PA3JIMYHBIC BHJBI JCITCILHOCTH IO IOJYYEHHUIO HOBOTO
3HAHMS, €r0 WHTEPIpPETalNH, MPeoOpa30BaHUIO U TMPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX CHUTyallMsiX, B TOM 4YHCJIE€ TPH CO3JaHUU YYCOHBIX W COIMATBHBIX
MIPOCKTOB;

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

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



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

aHAJIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEUIeHHWs 3a7auyd pe3yJbTaThl,
KPUTUYECKHA OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATH IPUOOPETEHHBIN OTIBIT;

OCYILECTBISATh IEJICHAINIPABICHHBIN MOUCK TMEpPEeHOCa CPEICTB U CIOCOOOB
JEHCTBUS B MPOPECCHOHANBHYIO CPELY;

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

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC WJCH, TpEjiaraTb OPUTHHAIBHBIC TMOIXOIbI W PEIICHUS,
CTaBUTH MPOOJIEMBI U 331a4H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

3) pabdora ¢ ungopmanmei:

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

CO3/1aBaTh TEKCTHIl B pa3NMYHbIX (opmarax ¢ yu€TOM Ha3HAuYCHUS
uHpopMaluu U IIEJIEBOM  ayJUTOpUM, BBIOMpas ONTUMAIBHYIO  (QopMy
MPE/ICTABIICHUS U BU3yaJIU3alliy;

OLIEHWBATh JIOCTOBEPHOCTD, JIESTUTUMHOCTh HMH(pOpMammu, €€ COOTBETCTBHE
MIPaBOBBIM M MOPAIBHO-ITHYCCKUM HOPMaM;

UCITOJIB30BaTh  CPEACTBa  WH(MOPMAIMOHHBIX HW  KOMMYHHKAITMOHHBIX
TEXHOJIOTUIA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3aJa4 ¢ COOII0ICHUEM TPEOOBaHNM IPrOHOMUKH, TEXHUKU 0€30I1aCHOCTH, TUTHEHBI,
pecypcocOepexeHus, MPaBOBbIX W ATHYECKHUX HOPM, HOPM HH(OPMAIIMOHHON
0e30macHOCTH;

BJIAJ€Th  HAaBBIKAMHM  pAacloO3HaBaHWS M 3alUTHl  WHOOpMaIuw,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

1) oO1enme:

OCYIIECTBIJISITh KOMMYHHKAIIMU BO BCeX cepax KU3HU;

pacro3HaBaTh HeBepOaJibHbIE CpEACTBA OOIIEHUs, MOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(IMKTHBIX CUTYyalluil |
CMSITYATh KOH(JIUKTHI;

BJIQJIETh  Pa3JIMUYHBIMU  CIOcOOaMU  OOIIEHWS M B3aMMOJCHCTBUS,
apryMEHTHUPOBAHHO BECTHU JIUAJIOT, YMETh CMATYATh KOH(DJIUKTHBIE CUTYaIUH;



pPa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3PE€HUSA C HMCIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHasA AesITeJIbHOCTD:

MOHMMATh W KMCHOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATbHOU
padoThI;

BBIOMpaTh TEMaTUKY M METOIbl COBMECTHBIX JEHUCTBUH € Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXJI0T0 YJICHA KOJUJIEKTUBA,;

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

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

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

OCYIIIECTBIISITh TTO3UTUBHOE CTPATErMYECKOE TIOBEICHUE B PaA3IMYHBIX
CUTYaIUAX, IIPOSIBIISATH TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

1) camoopranuszanms:

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

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

JIaBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JienaTh 0CO3HAHHBIN BEIOOD, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTS 32
pelIeHue;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

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

2) CAMOKOHTPOJIb:

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

BIAJCTh HABBIKAMH  TI03HABATENBHON  pedyIeKCMH  KaK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U



OCHOBAaHMM, MCIOJIb30BaTh MPUEMBI pedIeKCUU AJi OLEHKH CUTYyalluu, BbIOOpa
BEPHOTO PEIICHUS;

OLICHMBATh PUCKU U CBOEBPEMEHHO NMPUHUMATH PEIICHUS TI0 UX CHIDKEHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NPU aHaJIu3€ pe3yJbTaToB
JEATEIIbHOCTH.

3) npuHATHS Ce0H U APYTHUX:

MPUHUMATh ce0sl, MIOHUMas CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NPU aHalIu3e pe3yJIbTaToB
JEATEIIbHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKY;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MTO3UIIUU JPYTOTO YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

B mnpouecce uzydeHus kypca MHPOpPMATUKH YriIyOJIEHHOrO YpoBHS 6 10
Knacce 00ydaromuMucs Oy1yT TOCTUTHYTHI CIEAYIOIINE MPEAMETHBIE PE3YIIbTAThI:

BJIAJCHUE NPEACTABICHUSIMH O POJM MHPOPMALMH M CBA3aHHBIX C HEH
IOPOLECCOB B NPUPOJIE, TEXHUKE M OOLIECTBE, MNOHATUAMU «HUH(OpMaLUsD,
«MH(OPMALIMOHHBIN POLECCH, KCUCTEMA», KKOMIIOHEHTHI CUCTEMBD?, «CUCTEMHBIN
ahdexty, «mHDOpMaLIMOHHAS CUCTEMAY, «CUCTEMA YIIPABIICHUS;

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

YMEHHME XapaKTepu30oBaTh OOJbIIME JaHHbIE, MPUBOAUTH IPUMEPHI
VUCTOYHUKOB MX IIOJIy4eHMS] M  HAlpaBJICHHUA HCIIOJIb30BAaHUSA, YMEHHUE
KJIaCCU(PUIIMPOBATh OCHOBHBIE 33Jaud AaHAJIW3a JaHHBIX (MPOTHO3MPOBAHUE,
KJaccuukanus, KJIacTepU3alus, aHanIu3 OTKJIOHEHU), MOHUMATh
NOCJIEI0BATEIbHOCTD PEILICHUS 3a/1a4 aHaJIN3a JaHHBIX: cOOp MEPBUYHBIX JaHHBIX,
OYUCTKAa M OIICHKa KauecTBa JaHHBIX, BBIOOp W/WIM TOCTPOEHUE MOJEIH,
npeoOpa3oBaHue JAHHBIX, BU3YyAIU3alHsl TaHHBIX, UHTEPIPETALUs pe3yIbTaToB;

NOHMMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOMCTBA W (PYHKUMOHUPOBAHMS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOMIIBHBIX KOMIIBIOTEPOB, TEHICHLIUNA Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTUH;

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

HaJIM4KEe MPECTABICHUN O KOMIIBIOTEPHBIX CETSAX U UX POJIU B COBPEMEHHOM
Mupe, 0 0a30BbIX MPUHIIUIIAX OPTaHU3ALUN U QYHKIIMOHUPOBAHUS KOMITbIOTEPHBIX
ceTeil, 00 OOmUX MPUHIUINAX pPa3pabOTKu W (YHKIIMOHUPOBAHHUS HMHTEPHET-
IIPUIIOKEHN;



MOHUMAaHUE yrpo3 HHPOPMAIIMOHHON 0€30MaCHOCTH, UCII0JIb30BAaHUE METOIOB
U CPEACTB MPOTHUBOACUCTBUS 3TUM YIrpo3am, coOJioJieHne Mep Oe30MacHOCTH,
NpPEAOTBPAIIAIOINX HE3aKOHHOE PACHPOCTPAHEHHE TEPCOHAIBHBIX JIAHHBIX,
coOmonenre TpeOOBaHUN TEXHUKH OE30MaCHOCTH M THUTHEHBI MpU paboTe C
KOMIBIOTEPAMH U JIPYTUMH KOMIIOHEHTaMH IU(POBOrO OKPYKEHHUS, TTOHUMaHUE
MIPaBOBBIX OCHOB UCIIOIb30BaHUS KOMIIBIOTEPHBIX MPOrpaMm, 0a3 JaHHBIX U padOThI
B cetu MHTEpHET;

MOHMMAHUE OCHOBHBIX TMPHUHIMIIOB JAUCKPETU3AlUU PA3JIMUYHBIX BUJIOB
uHbOpMaIlMK, YMEHHE ONpeNeniaTh HHPOPMAIMOHHBIA O0O0BEM TEKCTOBBIX,
rpaduueckux M 3BYKOBBIX JaHHBIX MPHU 3aJaHHBIX MapaMeTpax IUCKPETH3AIUH,
YMEHUE OIPEAEISITh CPEAHIO0 CKOPOCTB IepeJaduy JaHHBIX, OLICHUBATh U3MEHEHUE
BPEMEHHU TMepefayl TpU HU3MEHEHHH WH(GOPMAIMOHHOTO O0BbEMA JaHHBIX H
XapaKTEPUCTHUK KaHaJa CBA3H;

YMEHUE KCIONb30BaTh MPU PEUICHUH 3a/1a4 CBOMCTBA MO3UIIMOHHOW 3alUCU
YUCEJI, AITOPUTMA ITOCTPOEHUS 3aIIMCH YUCIIA B TIO3UIIMOHHON CUCTEME CUUCIICHUS
C 3aJaHHBIM OCHOBAHHUEM M IIOCTPOCHHUS YHUCIA IO CTPOKE, COJEpKAILEH 3aIHCh
3TOTr0 YMUCJIA B TO3UIIMOHHON CUCTEME CUNUCIIEHUS C 3aJaHHBIM OCHOBAaHUEM, YMEHUE
BBINIOJIHATH apU()METHUUECKHUE ONEpallii B O3ULIMOHHBIX CUCTEMAX CUUCIICHUS;

YMEHUE BBINOJHATH MPe0oOpa30BAHMS JIOTUUECKUX BBIPAXKECHHM, HCIIONb3YS
3aKOHBI adreOpbpl JIOTUKH, YMEHUE CTPOUTh JIOTHYECKOE BBIPAXKEHUE B
JM3BIOHKTUBHONW U KOHBIOHKTUBHOW HOPMAaJIbHBIX (hOpMax IO 3aJaHHOM TabiuIie
UCTUHHOCTH, HWCCJIEN0BATh O0JACTh MCTUHHOCTHU BBICKA3bIBAHUS, COJEPKALLErO
NIEpeMEHHBIE, PEIIATh HECI0KHbIE JJOTUYECKUE YPABHEHUS U CUCTEMbI YpaBHEHUIA;

NOHMMaHuE O0a30BBIX aAIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uHbopMaluu (3aUCh YMCEN B MO3UIMOHHON CHCTEME CUHMCIICHUS, HaXOKJIEHUE
BCEX MPOCTHIX YHMCEI B 3aJJaHHOM JMara3oHe, 00paboTka MHOTOpa3psAHBIX 1I€JIbIX
YHUCel, aHAJIU3 CUMBOJIBHBIX CTPOK M APYTHX), aJITOPUTMOB MOMCKA U COPTUPOBKH,
YMEHUE ONpPEAENATh CI0KHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX alTOPUTMOB
(cyMMUpOBaHHE D3JIEMEHTOB MacCHMBa, COPTHPOBKAa MaccuBa, IepeOOpHbIe
aJITOPUTMBI, IBOMYHBIA MOUCK) U MPUBOAUTH MPUMEPHI HECKOJIBKUX AJTOPUTMOB
Pa3HOM CIOKHOCTH JJIsl PEIIECHUS OJHOU 3a/1a4u;

BJIAJICHUE YHUBEPCAJIbHBIM S3BIKOM IMPOrPaMMHUPOBAHUSI BBICOKOTO YpPOBHS
(Python, Java, C++, C#), mnpeacraBieHusMH O O0a30BBIX THIAX JaHHBIX |
CTPYKTYypaxX JaHHbIX, YMEHHE MCIIOJIb30BaTh OCHOBHBIE  YIPABIISIIOLINE
KOHCTPYKIIMM, YMEHHE OCYIIECTBISATh AaHadu3 MPEAJIOKEHHOW MPOrpaMMBbI:
ONPENENATh PE3YNbTAThl PA0OTHI MPOTPAMMBI MPHU 33JaHHBIX MCXOJIHBIX JAHHBIX,
ONpENENATh, NPU KAKUX HCXOJHBIX JAHHBIX BO3MOKHO MOJIyYEHHE YKa3aHHBIX
pe3ynbTaTOB, BBIABISTH JIAHHBIE, KOTOPhIE MOTYT IMPHUBECTH K OIIMOKE B padoTe
nporpaMMel, (GOPMYIHPOBATH MPEATOKEHHUS MO YIYUIIEHUIO TPOrPaMMHOTO KOJIa;



YMEHHME CO3/1aBaTb CTPYKTYpUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHl U
JEMOHCTpAIlMOHHbIE MATEPHAJIbI C UCIIOJIb30BAaHUEM BO3MOMKHOCTEN COBPEMEHHBIX
IPOrPaMMHBIX CPEJCTB U 00JIAYHBIX CEPBUCOB;

YMEHUE UCIOJb30BaTh AJEKTPOHHbBIE TAOJUIIBI /ISl aHATIN3a, IPEICTABICHUS U
00paOOTKU JaHHBIX (BKJIIOYAsl BBIUKCICHHE CYMMBI, CPEIHETO apu(PMETHUECKOTO,
HauOONbIIEr0O M HAUMEHBLIETO 3HAYEHUN, pEUIeHHE YypaBHEHUM, BBIOOP
ONTUMAJBHOIO  pElIeHHs, MOoAOOp JUHUM  TpPEHJa, pelleHHe  3a4ay
IIPOTHO3UPOBAHUS).

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

YMEHUE CTPOUTh HEPABHOMEPHBIE KOJBI, JOIYCKAKOUIUME OJHO3HAYHOE
JEKOIUpOBaHUE COOOIIeHUN (nmpedUKCHBbIE KObl), HCIIOJIB30BATh IMPOCTEHIINE
KOJIbl, KOTOPBbIE MO3BOJISIOT OOHAPYKUBATh U UCIIPABIIATH OIIMOKU IPH Mepenaye
JAHHBIX, CTPOUTH KOJ, 00€CIEeUMBAIOIIMI HAMMEHBIIYI0O BO3MOYKHYIO CPEIHIOIO
JUIMHY COOOILEHUsI MPU HU3BECTHOM 4YacTOTE CHUMBOJIOB, MOSCHATH NPUHIUIIBI
pabOThI MPOCTHIX AITOPUTMOB CKATHSI JTAHHBIX;

YMEHHE pelllaTh aJrOPUTMUUYECKUE 3ajaud, CBSI3aHHBIE C aHAJIU30M Irpados
(337241 MOCTPOEHUSI ONTHUMAJIBHOTO ITyTH MEKy BepIIMHaMu rpada, ornpeaeeHus
KOJMYECTBA pA3JIMYHBIX NyTed MEXIy BEpLIMHAMU OPUEHTUPOBAHHOIO
alIMKJIMYECKOTro rpada), yMeHre UCoab30BaTh JEPEBbs IPU aHATIU3€E U IOCTPOECHUU
KOJIOB U JUIsl IPEACTABIICHUS apU(PMETHUECKUX BBIPAXKEHHUM, NIPU pELICHUH 3a/1a4
MOMCKA U COPTUPOBKH, YMEHUE CTPOUTH JIEPEBO UTPHI MO 3aJaHHOMY aJITOPUTMY,
pa3pabaTbiBaTh 1 0OOCHOBBIBATH BHIMTPHIIIHYIO CTPATETHIO UTPHI;

yMEHUE pa3pabaThiBaTh W pEaJU30BbIBATH B BHUJAE NporpamMm 0a3oBbIe
QITOPUTMBI, YMEHHE HMCIOJIb30BaTh B MPOrpaMMax JIaHHbBIE Pa3jIUYHBIX THIIOB C
y4€TOM OrpaHUYEHHUH Ha IUAIa30H MX BO3MOXKHBIX 3HAYECHWM, NPUMEHATH NpHU
pELIeHUH 3aJ1ay CTPYKTYPhI AaHHBIX (CIIUMCKH, CIOBAPH, CTEKH, OUEPEIH, AEPEBbHS),
UCIIOJIb30BaTh 0a30BbIE OMNEPALMM CO CTPYKTYpaMH JaHHBIX, HIPUMEHSTh
CTaHJIAPTHbBIE U COOCTBEHHBIE MOAMPOrPaMMBI JIJIs1 00paOOTKH YUCIIOBBIX IaHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJB30BaTh TPH pPa3paboTke mporpamMm OUOIHOTEKH
HNOJIMpPOrpaMM, 3HaThb (YHKIMOHAJIbHBIE BO3MOXKHOCTH HHCTPYMEHTAJIbHBIX
CPEIICTB Cpelibl pa3padOTKH, YMEHHE UCTOIb30BATh CPEJCTBA OTJIAIKU MPOrPaMM B
cpelle MporpaMMUPOBAHMS, YMEHUE TOKYMEHTHUPOBATH MPOTPAMMBI;

YMEHHE CO3aBaTh BeO-CTPaHHULIbI,

BJIa/ICHE OCHOBHBIMH CBEJCHUSIMU 0 0a3ax JaHHBIX, UX CTPYKTYpE, CpEACTBaxX
CO37aHusl U pabOThl C HUMH, YMEHHE HCIIOJIb30BaTh TAaOJWYHBIE (PENSILIMOHHBIE)
0a3bl JaHHBIX (COCTABIATH 3aMpPOCHl B 0a3axX JAHHBIX, BBIOJHSITH COPTUPOBKY U
MOWCK 3amuced B 0a3ze JaHHBIX, HAMOJHATH pa3paboTaHHyr 0a3y NaHHBIX) U
CIPABOYHBIE CUCTEMBI;



YMEHHE UCIOJIb30BaTh KOMIIBIOTEPHO-MAaTEeMAaTHUECKUE MOJIEIH JJIs aHAIH3a
O00BEKTOB U MPOIIECCOB: GOPMYIUPOBATH II€]Tb MOJICITUPOBAHHSI, BHITIOTHITH aHAIH3
PE3yNIbTAaTOB, TMONYYCHHBIX B XOJIe¢ MOJICIMPOBAHUS, OIICHUBATh COOTBETCTBHE
MOJIETI MOJIEIUPYEeMOMY OOBEKTY WM MPOIECCy, MPEICTaBISITh pPE3yIbTAaThl
MOJICTTUPOBAHUS B HArJIS,THOM BUJIC,

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

MOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB pa0bOThI, BO3MOKHOCTEH M OTpaHUYCHUS
NPUMEHEHHUS TEXHOJIOTUH MCKYCCTBEHHOT'O WHTEIUIEKTa B Pas3iIMUYHBIX OOJIACTSX,
HaJIMYMe TPEJCTABICHUN O Kpyre pelraeMblX 3aJad MAallMHHOTO OOY4YeHHUs
(pacnio3HaBaHMs, KIAaCCH(PUKAIMU U MPOTHO3UPOBAHUS) HAIHUKE MPEACTABICHHMA
00  HCTHOJB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTUA B Pa3IAYHBIX
npodeccruoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3iesioB U TeM
Ne n/mm
NPOrpamMMbl

KoanuecTBo 4acoB

Bcero

JuaexkTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/ibHbIE PeCYPChI

Pa3nea 1. {u¢gpoBasi rpaMOTHOCTH

Kommbrotep - yHuBepcanbHOe

11 . 6 https://kpolyakov.spb.ru/
yCTPOMCTBO OOPaOOTKHU JTaHHBIX
1.2 [TporpamMmmMHoOe oOecrieueHue https://kpolyakov.spb.ru/
1.3 KommnbrorepHsie cetn https://kpolyakov.spb.ru/
1.4 NudopmanmronHas 6e301macHOCTh https://kpolyakov.spb.ru/
Utoro no pazneny 24
Pa3nea 2. Teoperuueckue 0CHOBbI HH(POPMATHKH
21 [Ipencrasnenue nudopmanuu B 19 https://kpolyakov.spb.ru/
KOMITBIOTEpE
2.2 OcHOBBI anreOpsl JOTUKU 14 https://kpolyakov.spb.ru/
2.3 KommnprorepHast apupmernka 7 https://kpolyakov.spb.ru/
Uroro no pazaeny 40
Pa3nea 3. AnropuTmMbl M1 IPOrpaMMHUpPOBaHue
3.1 BBeneHne B nporpaMMupoBaHue 16 https://kpolyakov.spb.ru/
3.2 BcnomorarenbHbIE anrOpUTMbI 8 https://kpolyakov.spb.ru/
3.3 YuclieHHBIE METOIbI 5 https://kpolyakov.spb.ru/
3.4 AnTOopuUTMBI 00PabOTKH CUMBOJIBHBIX 5 https://kpolyakov.spb.ru/
JTAHHBIX
3.5 Anroput™mbl 00pabOTKH MacCHBOB 10 https://kpolyakov.spb.ru/




Uroro no pazneny

Pasznen 4. UnopManmoHHbIe TEXHOJIOTUH

44

4.1 ‘ OO0paboTKa TEKCTOBBIX JOKYMEHTOB 6 https://kpolyakov.spb.ru/
4.2 ‘ AHanu3 JaHHBIX 8 https://kpolyakov.spb.ru/
Hroro no pazneny 14
PezepBHOE Bpemst 14
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




11 KJIACC

HaumeHoBaHue pa3jiejioB U TeM Koanuecrno yacos JuaexkTpoHHbIe (HU(pPOBbHIE)

Ne ni/n
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchbl

Pa3znea 1. TeopeTudeckue 0CHOBbI MH()OPMATHKH

11 Nudopmanus u nHGopMarmoHHbIe 10 https://kpolyakov.spb.ru/
' IPOLECCHI

1.2 MopenupoBanue 8 https://kpolyakov.spb.ru/
Utoro no pazneny 18

Pa3nea 2. AnropuT™Mbl M1 IPOrpaMMHUpPOBaHue

2.1 DJIEMEHTBI TEOPUH AITOPUTMOB 6 https://kpolyakov.spb.ru/
2.2 ANTOpUTMBI U CTPYKTYPBI JAHHBIX 28 https://kpolyakov.spb.ru/
23 OCHOBBI 00BEKTHO-OPUEHTHPOBAHHOT'O 16 https://kpolyakov.spb.ru/
' IporpaMMHUPOBaHUS
Wroro mo paszneny 50

Pa3nea 3. UnpopManoHHbIE TEXHOJTOTHH

KommbrorepHo-MaTeMaTuyeckoe https://kpolyakov.spb.ru/

3.1 8
MOJICTTUPOBAHUE
3.2 Bba3el manHBIX 10 https://kpolyakov.spb.ru/
3.3 Be6-caiiThe 14 https://kpolyakov.spb.ru/
3.4 Kommprorepnas rpaduxa 8 https://kpolyakov.spb.ru/
3.5 3D-MonenupoBanue 8 https://kpolyakov.spb.ru/
Hroro mo pasneny 48

PeszepBHoe Bpemst 20




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne ni/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

Jlara
U3ydeHust

JJIeKTPOHHBbIE
uudgposbie
o0pa3oBaTeJibHbIE

pecypchl

TpeboBaHMs TEXHUKH O€30MIaCHOCTH U
TUTHUEHBI IPH paboTe C KOMIIbIOTEpPAMU U
JPYrUMH KOMIIOHEHTaMH U(PPOBOTO
OKPY’KEHHUS

Wudopmarnivs, 1aHHbIE U 3HAHUSL.
HudopmaninoHHbIe TPOIECCH B IPUPO/IE,
TEXHUKE U 00IIeCTBE

Crpykrypa undopmanuu. Tabauisl,
cnucku [IpakTuueckas pabora
"CtpykTypu3aius uHbopmaiuu (Tadbnuia,
crucku)"

Crpykrypa unpopmanuu. [lepeBns
[TpakTuyeckas padora "CTpykTypu3anus
uHpopmanuu (aepeBbs)"

https://kpolyakov.spb.ru/

https://kpolyakov.spb.ru/

https://kpolyakov.spb.ru/

https://kpolyakov.spb.ru/

Crpykrypa uadopmanuu. I'padsl.
OpuentupoBanHble rpads! [IpakTrueckas
pabota "CtpykTypu3zaius uHGopMauu

(rpadpr)”

https://kpolyakov.spb.ru/

KoaupoBanue naopmariuu.
HenpepriBHbBIE U TUCKPETHBIE BEIUYUHBI U
curnainsl. Heo0xoaumMocTh JUCKpeTU3auu

https://kpolyakov.spb.ru/




uH(pOpMaInK, peJHA3HAYCHHOM IS
XpaHEeHUs, TIepeiadu 1 00paboTKH B
UPPOBBIX CUCTEMAX

JBon4yHOE KOoMpoBaHue. PaBHOMEpHBIE U
HepaBHOMEpPHbIE KO/bI. [lexonnpoBanue
COOOIIIeHHUH, 3aIMCaHHBIX C [TOMOILBIO
HEepaBHOMEPHBIX KOJ0B lIpakTnyeckas
pabora "JlekoaupoBanue"

https://kpolyakov.spb.ru/

VYcnosue @ano. [loctpoerne 01HO3HAYHO

JEKOJUPYEMBIX KOJIOB C IOMOILBIO JepeBa.

I'pad An. A. Mapkosa

https://kpolyakov.spb.ru/

10

EnuHuIBI M3MEpEeHns KOIMUYeCTBa
uHpopManuu. AnpaBUTHBIA TOIXOI K
OLIEHKE KOJIMYeCTBa HH(OpMAIHH

CucTeMbl CUMCIICHUS

https://kpolyakov.spb.ru/

https://kpolyakov.spb.ru/

11

IlepeBoa uncen U3 OJHON CUCTEMBI
CUHCJIEHUS B IPYI'YIO

https://kpolyakov.spb.ru/

12

13

14

I[BOI/ILIHaH, BOCBMCpHUYHAA U
mecCTHaauaTCpuIHasg CUCTCMbI CUHUCIICHUS,
CBs3b MCXKY HUMU

I[BOI/ILIHaH, BOCBMCpHUYHAA U
mecTHaauaTepuIHasg CUCTCMbI CUHUCIICHUA,
CBs3b MCXKY HUMU

I[BOI/ILIHEUI, BOCBMCpHUYHAA U
mecTHaauaTCpuIHadg CUCTCMbI CUHUCIICHUA,
CBsA3b MCXKY HUMU

https://kpolyakov.spb.ru/

https://kpolyakov.spb.ru/

https://kpolyakov.spb.ru/

15

Apudmerndeckue onepaiuu B
MO3UIIMOHHBIX CUCTEMAaX CYUCIICHHS

https://kpolyakov.spb.ru/




TponuHas ypaBHOBEIICHHAs CUCTEMA

https://kpolyakov.spb.ru/

16

CUHCIICHUS
17 JIBOMYHO-JIeCSITUUHAS] CUCTEMA CUUCIICHUS https://kpolyakov.spb.ru/
18 KomupoBanue TeKcTOB https://kpolyakov.spb.ru/
19 PacTpoBoe konupoBaHue U300paKEHUMA https://kpolyakov.spb.ru/

[[BeToBBIE MOAEHN. BekTOpHOE https://kpolyakov.spb.ru/
20 koupoBanue. opmatsl (aitios.

TpéxmepHas rpaduka. OpakraabHas

rpaduka

[TpakTueckas paborta 1mo Teme https://kpolyakov.spb.ru/
21 "JluckpeTruzarus rpaduaeckoi

uHpopmanun"

Konuposanue 3Byka. Orienka https://kpolyakov.spb.ru/

WH(OPMAITMOHHOTO 00BEMA 3BYKOBBIX
22 JIAaHHBIX TIPHU 3a/IaHHBIX YaCTOTE

JUCKPETU3aIUU U Pa3psiIHOCTH

KOJMPOBaHUS
23 [IpakTrueckas paboTa o Teme https://kpolyakov.spb.ru/

"Jluckperusanus 3ByKoBoi nHpopmarun"
24 OCHOBBI JIT€OPHI JIOTHKH https://kpolyakov.spb.ru/
o5 Jlornueckue onepanuu. TaOauibl https://kpolyakov.spb.ru/

WCTUHHOCTH

Jlornueckue BeipakeHus1. Jlornueckue https://kpolyakov.spb.ru/
26 TOXIeCTBa. JJoka3aTenbCTBO TIOTHUECKUX

TOXIECTB C MIOMOIIBIO TaOJIUIl HCTHHHOCTH

[IpakTuyeckas paboTa Mo Teme https://kpolyakov.spb.ru/
27 «Iloctpoenue u anaim3 TabIUI

UCTUHHOCTHU B TaOJIMYHOM IPOLIECCOPE»




28

Jlormueckue OIcpanru U onepani Haxl
MHOXECTBaMU

https://kpolyakov.spb.ru/

29

30

Jlormueckue OIcpanuru U ornepanr Haxl
MHOXCCTBaMU

Jloruueckue ypaBHEHHS U CUCTEMBbI
ypaBHEHU M

https://kpolyakov.spb.ru/

https://kpolyakov.spb.ru/

31

3aKoHBI ANTeOphI JTIOTHKH. DKBUBAJICHTHBIC
npeoOpa30BaHusl JIOTHYECKUX BBIPAKCHUH

https://kpolyakov.spb.ru/

32

Jlormveckue GpyHKIUHA. 3aBUCUMOCTh
KOJIMYECTBA BO3ZMOXHBIX JIOTUYECKUX
(GYHKIUI OT KOJIMYECTBA apTyMEHTOB.
[TosHBIE CHCTEMBI JTOTHYECKUX (DYHKITUH

https://kpolyakov.spb.ru/

33

Kanonnyeckue (popMbl JTOTHYECKUX
BbIpaxkeHHI1. CoBepIlIEHHbIE
JU3BIOHKTUBHbBIE 1 KOHBIOHKTHBHbBIE
HOpMaJibHbIE ()OPMBI, AITOPUTMBI UX
MOCTPOEHUS 10 TaOJIUIIE UCTUHHOCTH

https://kpolyakov.spb.ru/

34

35

Jloruueckue JIeMEHTHI B COCTaBE
KOMIThIOTEpa

Tpurrep. Cymmarop. MHoropaspsaHslii
CyMMaTop

https://kpolyakov.spb.ru/

https://kpolyakov.spb.ru/

36

ITocTpoeHne cxem Ha JTOTHYECKUX
3JIEMEHTaX. 3alKch JJOTUYECKOTO
BBIPAKEHMUSI 10 JIOTUYECKON CXeMe

https://kpolyakov.spb.ru/

37

38

MukpocxeMbl U TEXHOJIOTHSI UX
MIPOU3BOJICTBA

[IpencraBnenue LeabIX YNUCEN B TaMATU
KoMIbroTepa. OrpaHU4eHHOCTD AUaIla30Ha

https://kpolyakov.spb.ru/

https://kpolyakov.spb.ru/




YyuUCes MPU OrPaHUYCHUN KOJIUYECTBA
paspsiaoB. Ilepenonnenue paspsiagHoit
CETKHU

be33HakoBbIE ¥ 3HAKOBBIC JAHHEIE.
3HaKkoBbIi OUT. JIBOMYHBIH

https://kpolyakov.spb.ru/

39 JTOTIOJTHUTEIBHBIN KO/ OTPUILIATEIIbHBIX
YHUCEI
[ToGuToBBIEC TOTUYECKHE OTIEpAIUH. https://kpolyakov.spb.ru/
40 Jlornueckuii, apuMeTHIECKUI 1
IUKJIIMYECKUNA CIBUTH
41 [[ndpoBanme ¢ MOMOIIBIO TOOUTOBOM https://kpolyakov.spb.ru/
oneparuu «vckirovaroniee NI
42 [IpencraBnenre u XpaHeHUE B TaMSTH https://kpolyakov.spb.ru/
KOMIIBIOTEPA BEIIECTBEHHBIX YUCEN
BrinosiHeHue onepanuii ¢ BEIIECTBEHHBIMU https://kpolyakov.spb.ru/
43 YUCJIaMH, HAKOTUICHUE OITHOOK TIPH
BBIYHCIICHHSIX
[TpakTuyeckas pabora no reme «M3yuenue https://kpolyakov.spb.ru/
44 MOPa3psAIHOr0 MAIMHHOTO MPEICTABICHUS
IIEJTBIX ¥ BEIIECTBEHHBIX YHCEID
45 [TpuHIMIIBI pabOTHI KOMITBIOTEPOB U https://kpolyakov.spb.ru/
KOMITBIOTEPHBIX CUCTEM
46 OOMeH TaHHBIMH C IIOMOIIBLIO IITHH. https://kpolyakov.spb.ru/
KonTtposniepsl BHEMIHUX yCTPONCTB
47 ABTOMAaTHYECKOE BBITTOJTHEHUE TIPOTPAMMBI https://kpolyakov.spb.ru/
MPOLECCOPOM
48 OnepaTuBHasi, MOCTOSIHHAS U https://kpolyakov.spb.ru/

JOJITOBPEMCHHAA MMaMATh. KOHTpOHHCpBI




BHEIIHUX yCTpOMUCTB. IIpsamoii noctym k
aMsATH

[Iporpammuoe obecnieuenue

https://kpolyakov.spb.ru/

49 KOMITbIOTEPOB, KOMIIBIOTEPHBIX CUCTEM U
MOOMJIBHBIX YCTPOUCTB
50 CucTtemMHOe MpOorpaMMHOE 00€CTICUCHHE. https://kpolyakov.spb.ru/
OnepalmoHHbIE CUCTEMBI
51 HMHcTannamus u JenHCTa IS https://kpolyakov.spb.ru/
MIPOrpaMMHOTO 00ecIIeueHUs
52 CoBpeMeHHbIE KOMITbIOTEPHBIE https://kpolyakov.spb.ru/
TEXHOJIOTHH
®daiisioBble cUCTEMBI. [[puHIUIIBI https://kpolyakov.spb.ru/
53 pa3MeIleHus] 1 UMEHOBaHUS (HaiiIoB B
nonroBpeMeHHON namsiTH. [11abaoHb! s
onucaHus rpym (HaiioB
3aKoHOaTeNLCTBO Poccuiickoit https://kpolyakov.spb.ru/
54 ®deneparun B 006J1aCTH TPOrPaAMMHOTO
obecrieueHns U JaHHbBIX
55 Yrunutel. [paiiBepsl yCTpPONCTB. https://kpolyakov.spb.ru/
[TapannenbHOE MPOrpaMMHUPOBAHKE
[IpuHIMIIBI TOCTPOEHUS U anmnapaTHbIe https://kpolyakov.spb.ru/
56 KOMITOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI
57 Certb UnTepuer https://kpolyakov.spb.ru/
58 Pasnenenmne IP-cetn Ha monceTu ¢ https://kpolyakov.spb.ru/
TTOMOIIIBIO MACOK TOJICETEH
59 CeteBoe aIMUHUCTPUPOBAHNE https://kpolyakov.spb.ru/




Bune! nestenpsHoctu B cetu UHTEpHET.

https://kpolyakov.spb.ru/

60 Cepsucsl UaTepHeTa. ['ocynapcTBeHHbBIS
3JICKTPOHHBIE CEPBUCHI M YCIYTH
61 Nudopmanmonnas 6€30macHOCTb https://kpolyakov.spb.ru/
62 BpenonocHbie mporpaMmMHoOe o0ecriedeHre https://kpolyakov.spb.ru/
1 METOJIbl OOPHOBI C HUM
63 [IpakTudeckas pabora Mo Teme https://kpolyakov.spb.ru/
"AHTUBUPYCHBIE NIPOrPaMMBbI"
Opranu3zanus TUYHOTO apXUBa https://kpolyakov.spb.ru/
64 uH(popMaiuu. PezepBHOe KOMUpoOBaHUE.
[TaposibHas 3amura apxuBa
65 [[ndpoBanue TaHHBIX https://kpolyakov.spb.ru/
66 AnroputMm mudpoBanus RSA. https://kpolyakov.spb.ru/
Creranorpadus
67 [IpakTudeckas pabora Mo Teme https://kpolyakov.spb.ru/
"[upposanue naHHBIX"
68 AHanu3 aliropuTMOB https://kpolyakov.spb.ru/
DTanbl pemeHus 3aa4 Ha KOMITbIOTEpeE. https://kpolyakov.spb.ru/
69 HNHCcTpyMEHTAIBHEBIE CPEICTBA:
TPAHCIISITOP, OTIAATUYHUK, TPODGUITUPOBIITHK
Cpena nporpammupoBanusi. Komnunsnus https://kpolyakov.spb.ru/
70 Y UHTEPIPETALNS IPOTPAMM.
Bupryansnele mamnnbl. THTErpripoBanHas
cpena pa3paboTKu
71 Mertoabl OTJIaJIKK TPOrpaMM https://kpolyakov.spb.ru/
7 Turbl MEpeMEHHBIX B SI3bIKE https://kpolyakov.spb.ru/
POrPaMMHUPOBAHHUS
73 O0paboTKa EeBIX YHCeT https://kpolyakov.spb.ru/




74 O0paboTka BEIECTBEHHBIX YHCET 1 https://kpolyakov.spb.ru/
75 CiyqaifHbIe W TICEBIOCTYYalHbIC YnCia 1 https://kpolyakov.spb.ru/
76 BerBnenus. CnoxxHble yCIOBUS 1 https://kpolyakov.spb.ru/
77 ukJiel ¢ yciioBuemM 1 https://kpolyakov.spb.ru/
[{MKIIBI O IEPEMEHHOM. https://kpolyakov.spb.ru/
78 B3anMo3aMeHseMOCTh pa3IMYHbBIX BUIOB 1
LIUKJIOB
79 O0paboTka HaTypaTBHBIX YUCEIT C 1 https://kpolyakov.spb.ru/
HCITOJIb30BaHUEM ILIMKJIOB
HaxoxaeHne Bcex MpOCThIX YUCEN B https://kpolyakov.spb.ru/
80 3amanHoM nuana3one [Ipaktudeckas 1
pabota o Teme «PerieHne 3a1a4 METOI0M
nepedopa
81 WNHBapuaHT nHUKIaQ https://kpolyakov.spb.ru/
82 JlokyMeHTHpOBaHHE IPOTrpaMM https://kpolyakov.spb.ru/
83 OO0paboTka JaHHBIX, XPAHSIIUXCS B 1 https://kpolyakov.spb.ru/
daiinax
84 Pa30Ouenue 3amaun Ha nmoa3agayu 1 https://kpolyakov.spb.ru/
Hcnons3oBanne cranaapTHON OUOIMOTEKH https://kpolyakov.spb.ru/
85 s3bIKa porpammupoBanws. [ToakmroueHne 1
O1OIMOTEK MOANPOrpaMM CTOPOHHHUX
MIPOU3BOIUTENEH
86 [TonmporpamMmsl (rpoueaypsl U G yHKIIUHN) https://kpolyakov.spb.ru/
87 [Monmporpammsl (porietypsl U pYHKITUH) 1 https://kpolyakov.spb.ru/
88 [IpakTuueckas pabota 1mo Teme 1 https://kpolyakov.spb.ru/

"PazpaboTka moamporpamm"




Pexypcusi. PekypcuBHbIE 00BEKTHI
(bpaxTansl). PekypcuBHBIE IPOLIEYPHI U

https://kpolyakov.spb.ru/

89 dbynkuun. Mcrons3oBanue creka s
OpraHU3alMu PEKYPCUBHBIX BHI30BOB
90 [IpakTudeckas pabora Mo Teme https://kpolyakov.spb.ru/
"PexkypcuBHBIE IOITPOrPaMMBbI"
91 MoyJibHBIN TPUHIIUI TOCTPOEHUS https://kpolyakov.spb.ru/
nporpamm
92 YuciieHHbIE METOIbI https://kpolyakov.spb.ru/
93 [IpakTudeckas pabora Mo Teme https://kpolyakov.spb.ru/
«HucneHHoe penieHue ypaBHEHUN»
94 Hcnonp3oBanue NUCKpETU3ALUM B https://kpolyakov.spb.ru/
BBIUMCIMTEIIBHBIX 3aJa49ax
[IpakTudeckas pabora 1o Teme https://kpolyakov.spb.ru/
95 «[IpubnmxEHHOE BBIUYMCICHUE JJIUH
KPUBBIX U TUIOIMANe Guryp»
96 [Ipaktrueckas padota o teme «Ilouck https://kpolyakov.spb.ru/
MakcuMyma (MUHUMYyMa) QYHKIIUN
O06paboTKa CUMBOJIBHBIX TaHHBIX. https://kpolyakov.spb.ru/
97 AnropuT™Mbl 00pabOTKH CHMBOJIBHBIX
CTPOK: TTOJICUET KOJTMYECTBA MOSBICHHUI
CHMBOJIa B CTPOKE
ARTOpUTMBI 00paOOTKH CUMBOJIBHBIX https://kpolyakov.spb.ru/
98 CTPOK: pa30MeHHe CTPOKH Ha CJI0Ba O
pOOEIbHBIM CUMBOJIAM
99 AJTOpUTMBI 00paOOTKH CUMBOJIBHBIX https://kpolyakov.spb.ru/

CTPOK: ITOMCK MOJCTPOKU BHYTPH TaHHOU




CTPOKH; 3aMEHA HAWICHHON IIOJACTPOKHU Ha
APYTYXO CTPOKY

100

[IpakTuyeckas pabora o Teme
"O0OpaboTKa CTPOK C UCIOJIB30BAHUEM
(GyHKUIUH cTaHAAPTHON OMOIHOTEKH SI3bIKA
nporpaMMupoBasus”

https://kpolyakov.spb.ru/

101

102

['enepanust cJ10B B 3a1aHHOM aji)aBUTE

MaccuBsl 1 110CHEI0BATEILHOCTH YUCEN.
[TpakTueckas paboTta 1mo Teme
"3anosiHenne maccusa"

https://kpolyakov.spb.ru/
https://kpolyakov.spb.ru/

103

104

105

106

O0600mIEHHBIE XapaKTEPUCTHKH MaCCHBa

JIMHEeWHbIH TONCK 3aJaHHOI0 3HAYEHUS B
MmaccuBe. [IpakTudeckas padbora 1mo reme
"JInHeHHBIN MOUCK 3aJaHHOr0 3HAYCHHS B
Maccuse"

[Tpaktnyeckas pabdora no teme "[lonck
MHUHHUMAJIBHOTO (MaKCUMAaJIbHOTO)
3JIEMEHTA B YUCJIOBOM Maccuse"

CopTupoBka 0OJHOMEPHOIO MacCHBA.
ITpocThie METOIBI COPTUPOBKH.
[TpakTtuyeckas pabora no teme "[IpocTeie
METO/Ibl COPTUPOBKHU MaccuBa"

https://kpolyakov.spb.ru/
https://kpolyakov.spb.ru/

https://kpolyakov.spb.ru/

https://kpolyakov.spb.ru/

107

CoptupoBka ciusiHueM. beicTpas
COPTHPOBKA MaccHBa (aJIrOPUTM
QuickSort). ITpakTuyeckas padbora o Teme
"beIcTpas copTupoBKa Maccupa”

https://kpolyakov.spb.ru/




JIBOMYHBIN ITOUCK B OTCOPTUPOBAHHOM

https://kpolyakov.spb.ru/

108 MmaccuBe. [IpakTudeckas pabora 1mo Teme 1

" JIBOMYHBINA HOUCK"
109 JIByMepHbIe MacCCHBBI (MaTpPHUIIbI) 1 https://kpolyakov.spb.ru/
110 AnropuT™MBbI 00pabOTKH MaTPHII 1 https://kpolyakov.spb.ru/
111 Pemenne 3amau ananm3a JaHHBIX 1 https://kpolyakov.spb.ru/
112 CpencTBa TEKCTOBOIO MpoIieccopa 1 https://kpolyakov.spb.ru/
113 KomnbrorepHas BEpCTKa TEKCTA 1 https://kpolyakov.spb.ru/

[IpakTuueckas pabdora mo teme "BépcTka https://kpolyakov.spb.ru/
114 JIOKYMEHTOB C MaTeMaTHYEeCKHUMHU 1

¢dopmynamu"
115 HNHCTpyMEHTBHI pelieH3UpOBaHUS 1 https://kpolyakov.spb.ru/
116 [IpakTudeckas pabora Mo Teme 1 https://kpolyakov.spb.ru/

"MHoOrocTpaHU4HbIE TOKYMEHTHI"

O6naunsle cepBuchl. KomnekTuBHas https://kpolyakov.spb.ru/
117 pabota ¢ nokymenTamu. [Ipaktuyeckas 1

pabora o Teme "KonnexktuBHas pabota ¢

JIOKyMeHTaMu"
118 Amnanu3 nanHbIX. bonbime gaHHbIe https://kpolyakov.spb.ru/
119 MaimnHaoe oOydeHne 1 https://kpolyakov.spb.ru/
120 AHanu3 IaHHBIX C IOMOMIBIO ATEKTPOHHBIX 1 https://kpolyakov.spb.ru/

Ta0IHIT

[IpakTuueckas padota mo Teme "AHanu3 https://kpolyakov.spb.ru/
121 JTAHHBIX C TOMOIIBIO MIEKTPOHHBIX 1

Tabaur"

[Toctpoenue rpadukoB GyHKIHIA. https://kpolyakov.spb.ru/
122 [TpakTrueckas paboTa 1o Teme 1

"HarmsimHoe npeacTaBieHue pe3yabTaToB




CTaTHCTUYECKON 00pabOTKH TaHHBIX B
BHJIC UATPaMM CPEACTBAMHU PEIaKTOpa
3JICKTPOHHBIX TabIUII"

Jluaum tpenna. [Ipaktuueckas padbora o

https://kpolyakov.spb.ru/

123 teme "[logbop nuHUM TpeH A, 1
IIPOrHO3UpOBaHUE"
[Ton6op mapamerpa. [IpakTuueckas padora https://kpolyakov.spb.ru/
124 1o teMe "YuciaeHHoe peleHne ypaBHEHUM 1
C TIOMOIIIBIO TI0/100pa rapameTpa”
Ontumu3zanus Kak NOMCK HaUIy4dlIero https://kpolyakov.spb.ru/
pelleHus B 3aJaHHBIX YCIOBUSX.
125 [TpakTuueckas padota mo Teme "Perenue 1
3a[1a4 ONTUMH3AIMHN C TIOMOIIBIO
AIIEKTPOHHBIX TAOIHIT"
126 PesepBHOE Bpems 1
127 PesepBHOe Bpems 1
128 PesepsHOE Bpems 1
129 PesepBHOE Bpems 1
130 PesepsHOE Bpems 1
131 PesepBHOE Bpems 1
132 PesepsHOE Bpems 1
133 PesepBHOE Bpems 1
134 PesepBHOE Bpems 1
135 PesepBHOe Bpems 1
136 Pe3epBHOE BpeMs 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne i/ Tema ypoka flata unpponbie
Bcero H3yYeHHUs oOpa3oBaTe/ibHbIE
pecypcbl
TpebGoBaHust TEXHUKH O0€30MaCHOCTH U https://kpolyakov.spb.ru/
1 TUTHCHBI ITPH pabOTe ¢ KOMIBIOTEpAMHU U 1
JIPYTUMU KOMIIOHEHTaMU HU(PPOBOTO
OKPY>KEHUS
9 KonnuectBo undopmanuu. @opmyna 1 https://kpolyakov.spb.ru/
XapTiu
3 WNudopmanus v BEpoSTHOCTb 1 https://kpolyakov.spb.ru/
4 [Tepenaua nanupix. CKOpOCTh IEpeaadu 1 https://kpolyakov.spb.ru/
JTAHHBIX
5 [TomexoycToONYMBBIE KOJBI 1 https://kpolyakov.spb.ru/
5 AJITOPUTMBI CoKaTUS TaHHBIX. 1 https://kpolyakov.spb.ru/
[IpakTuueckas padora "Anroputm RLE"
7 Anroputm Xadhdmana 1 https://kpolyakov.spb.ru/
[Ipaktuueckas padota o teme "Cxxatue https://kpolyakov.spb.ru/
8 JAHHBIX C TIOMOIIBIO AITOPUTMAa 1
Xadpmana"
9 Anroputm LZW 1 https://kpolyakov.spb.ru/
AJITOPUTMBI CKAaTHSI TAHHBIX C MOTEPSMHU. https://kpolyakov.spb.ru/
10 [IpakTuyeckas padora no Teme "CixaTtue 1

JTaHHBIX ¢ ToTepsiMu (anroputmel JPEG,
MP3)"




IIporpammel-apxuBarops! IIpakTuueckas

https://kpolyakov.spb.ru/

1 pabora "ucnoyib30BaHNE apXUBATOPOB" 1

Cucrembl. KOMIIOHEHTBI CUCTEMBI U KX https://kpolyakov.spb.ru/
12 B3auMoieiictBue. CUCTEeMHBIN AP EKT. 1

VYnpasieHue Kak HHPOPMAaIMOHHBINA

npouecc. OOpatHas CBs3b
13 Mopenu 1 MOACITUPOBAHUE 1 https://kpolyakov.spb.ru/
14 I'padmr 1 https://kpolyakov.spb.ru/
15 Pemenwue 3amau ¢ momorisio rpados 1 https://kpolyakov.spb.ru/
16 JlepeBbs 1 https://kpolyakov.spb.ru/
17 Ocnogsl Teopuu urp. Crparerun urp. Urpa 1 https://kpolyakov.spb.ru/

C MOJIHOW MH(popManuei
18 Urpa c n1BymMs Kyuamu KaMHeH 1 https://kpolyakov.spb.ru/
19 [IpakTuueckas padota nmo teme "llonck 1 https://kpolyakov.spb.ru/

BBIUTPBILIHON CTpaTeruu B urpe"”
20 CpencTBa HCKYCCTBEHHOTO MHTEIIEKTA 1 https://kpolyakov.spb.ru/
21 [IpakTuueckas pabora no teme "Cpeacraa 1 https://kpolyakov.spb.ru/

HCKYCCTBEHHOTO MHTEJIEKTa"

dopmanuzaius MOHATHS aIrOPUTMA. https://kpolyakov.spb.ru/
29 Mammuna TrroprHTa Kak yHuBepcaibHas 1

MoJienb Berunciennil. Tezuc Yeépua—

Trropunra

[TpakTrueckas paboTa mo Teme https://kpolyakov.spb.ru/
23 "CocTaBieHHE IPOCTOM MPOTPaMMBI JIJIs 1

MamuHbl Teropunra"
24 Mamuna Ilocta https://kpolyakov.spb.ru/
25 Hopwmansnsie anropudmer Mapkosa https://kpolyakov.spb.ru/




26

AJTOpUTMHUYECKH HEPA3PEIIUMBIE 3a]Ja4H.
3amavya octaHoBa. HEBO3MOXKHOCTE
ABTOMATHUYECKOHN OTJIAJKH MPOTPaMM

https://kpolyakov.spb.ru/

27

28

29

C10KHOCTh BBIYHCIIEHUM

[Torck POCTHIX YUCEIT B 33 JAHHOM
JMara3o0He ¢ TOMOIIBIO AJITOPUTMA
«petrero DparocheHar

[IpakTuueckas pabota mo teme "Ilonck
MIPOCTHIX YKCEN B 331aHHOM Jihana3zoHe"

https://kpolyakov.spb.ru/
https://kpolyakov.spb.ru/

https://kpolyakov.spb.ru/

30

31

32

33

MHoropa3psaHble Leble YKcia, 3a1a4u
JUTMHHON apu(METHKH

[TpakTrueckas paboTa Mo Teme
"Peanu3anusa BEIYUCIEHUI C
MHOTOpa3psIHbIMH yuciaMu"

CrnoBapu (accoliuaTUBHbIE MAaCCHBBI,
oToOpaxeHus ). X3I-TaOIUIIbL.
IToctpoenue andaBUTHO-4aCTOTHOTO
CIIOBaps /71l 3a/1aHHOTO TeKCTa
[IpakTnyeckas pabota 1o Teme

"[Toctpoenue angaBUTHO-YACTOTHOTO
cJoBaps JUIs 3aJJaHHOTO TekcTa"

https://kpolyakov.spb.ru/

https://kpolyakov.spb.ru/

https://kpolyakov.spb.ru/

https://kpolyakov.spb.ru/

34

AHann3 TeKkcTa Ha €CTECTBEHHOM SI3BIKE.
Brigenenune mocneaoBaTeIbHOCTEH IO
mabmnony. PerynspHbie BeIpaXeHUs.
YacToTHBIN aHAIU3

https://kpolyakov.spb.ru/

35

[IpakTuueckas pabora no teme "AHanus
TEKCTa Ha €CTECTBEHHOM SI3bIKE"

https://kpolyakov.spb.ru/




36

Creku. AHaNMM3 MPaBUIBHOCTH CKOOOYHOTO
BBIP)KCHHUS

https://kpolyakov.spb.ru/

37

38

39

Brruucnenue apudmeTnaeckoro
BBIP)XEHUS, 3aIIMCAHHOTO B IIOCT(PHUKCHOM
dopme

[IpakTuueckas pabora 1o Teme
"Beruncienue apupMeTHIECKOTO
BBIPA)KEHUSI, 3aIIMCAHHOTO B IIOCT(PHUKCHOMN
bopme"

Ouepenu. Micnionp3oBanue ouepeau ams
BPEMEHHOI'O XpaHEHUs JaHHBIX

https://kpolyakov.spb.ru/

https://kpolyakov.spb.ru/

https://kpolyakov.spb.ru/

40

[IpakTnueckas padbota 1o Teme
"Ucnonb3oBanue ouepenn"

https://kpolyakov.spb.ru/

41

JepeBbs. Peanusanus nepesa ¢ TOMOUIBIO
CCBUIOYHBIX CTPYKTYp. /[BONYHBIE
(bunapueie) nepesbs. [locTpoenue nepena
U1 3aJIaHHOTO apu(METHIECKOTO
BBIPAXKECHUS

https://kpolyakov.spb.ru/

42

[IpakTnyeckast pabota 1o Teme
"Ucnonp30BaHue 1€PEBbEB IS
BBIUUCIICHUS apH(PMETHIESCKUX
BbIpaXKeHU"

https://kpolyakov.spb.ru/

43

44

PexypcuBHBIE anropuTMbl 00X0/1a AepeBa.
Hcnonp3oBaHne cTeka U O9epeIu JIst
o0xoma nepena

PexypcuBHbIe anropuTMbl 00X07a JIepeBa.
Vcnonp30BaHue cTEKa U OUYEPeIH IS
o0xoja nepena

https://kpolyakov.spb.ru/

https://kpolyakov.spb.ru/




45

Anroputmsl Ha rpadax. [loctpoenune
MHHHAMAaJIFHOT'O OCTOBHOTO JIepeBa
B3BEIIEHHOT'O CBA3HOTO
HEOPUEHTUPOBAHHOTO rpada

https://kpolyakov.spb.ru/

46

O6xox rpada B riryouny. O6xon rpada B
LIAPUHY

https://kpolyakov.spb.ru/

47

48

KonnuecTBo pa3auyHbIX MyTel MEXITY
BEpUIMHAMU OPUEHTHUPOBAHHOTO
AIMKIMYeCKoro rpada

Asnroput™m JIeHKCTpBI.

https://kpolyakov.spb.ru/

https://kpolyakov.spb.ru/

49

[IpakTnueckas padbora 1o Teme
"Borunicnenue JIMHbI KpaTyanIiero myTH
MeXy BeplInHamMu rpada (aaroputm
Jleitkerper)"

https://kpolyakov.spb.ru/

50

51

52

AnroputMm @noiiga—Yopuamia

3aznauu, pemaeMple ¢ TOMOLIBIO
JUHAMHYECKOTI0 IPOrPaMMUPOBAHHUSA:
BBIUUCIIEHUE PEKYPCUBHBIX (DYHKIIUN

[IpakTnyeckas pabota 1o Teme
"Bbrunciienne peKypcuBHbBIX (QPYHKIMHI C
MIOMOUIBIO0 JUHAMHUYECKOTO
IIpOrpaMMUpOBaHUA"

https://kpolyakov.spb.ru/
https://kpolyakov.spb.ru/

https://kpolyakov.spb.ru/

53

3aiauu, perraeMple ¢ TOMOIIBIO
JUHAMHYECKOTO TPOrPaMMHUPOBAHUS:
MOJACYET KOTMYECTBA BAPHAHTOB

https://kpolyakov.spb.ru/

54

[Tpaktrueckas padota mo teme "llomcuér
KOJIMYECTBa BAPUAHTOB C MTOMOIIIBIO
JUHAMHYECKOT0 IporpaMMupoBaHus"

https://kpolyakov.spb.ru/




3ajauu, pemaeMble ¢ TOMOIIbIO

https://kpolyakov.spb.ru/

55 JTUHAMHAYECKOTO IMPOTPAMMHUPOBAHUS:
3a7a49M ONITUMHU3AIUN
[TonsTne 0 mapagurmax https://kpolyakov.spb.ru/
56 nporpammupoBanusi. O0630p SI3bIKOB
MIPOrPaMMHUPOBAHUS
57 [TonsiTre 06 0OBEKTHO-OPUEHTUPOBAHHOM https://kpolyakov.spb.ru/
MIPOrpPaMMHUPOBAHUN
58 OObeKThI ¥ Ki1acchl. CBOMCTBA M METOMBI https://kpolyakov.spb.ru/
00BEKTOB
59 OOBEKTHO-OPUCHTHPOBAHHBIN aHAIN3 https://kpolyakov.spb.ru/
[TpakTrueckas paboTa Mo Teme https://kpolyakov.spb.ru/
60 "Mcnonb30BaHue TOTOBBIX KJIACCOB B
nporpamme”
61 Pa3zpaboTka mporpaMm Ha OCHOBE https://kpolyakov.spb.ru/
00BEKTHO-OPUEHTUPOBAHHOTO MOX0Aa
[TpakTuueckas padota "Pa3paboTka https://kpolyakov.spb.ru/
62 MIPOCTOM MPOTPaAMMBI C UCTIOIB30BAHHEM
KJ1accoB"
WNukancynsauus. [Ipaktudeckas padbora mo https://kpolyakov.spb.ru/
63 teMe "Pa3paboTka Kiracca, HCIOIb3YIOIIETO
WHKATCyJsuo"
64 Hacnenosanwue. [Tomumopduzm https://kpolyakov.spb.ru/
65 [TpakTrueckas paboTa mo Teme https://kpolyakov.spb.ru/
"Pa3paboTka nepapxuu Ki1accoB"
Cpenbl OBICTPOI pa3pabOTKU MPOTPaMM. https://kpolyakov.spb.ru/
66 [TpoexTrpoBanue nHTEpPEiica

II0JIB30BaTECIIA




67

[IpoexTrpoBanue nHTEpdeiica
HOJTB30BATEIIS

https://kpolyakov.spb.ru/

68

69

70

Hcnonb30BaHne TOTOBBIX YIPABIIsSEMBIX
3JIEMEHTOB JIJIs TIOCTPOEHUs nHTepdetica

[IpakTuueckas pabota 1o Teme
"PazpaboTka nmporpaMmsl ¢ TpaduuIecKuM
unrepdeiicom”

N3ydenue BTOporo si3bika
MIPOrPaMMHUPOBAHUS

https://kpolyakov.spb.ru/

https://kpolyakov.spb.ru/

https://kpolyakov.spb.ru/

71

72

73

N3yuenne BTOpOro s3bIka
IIPOrpaMMHUPOBAHUS

OTansl KOMIIBIOTCPHO-MATEMATHUUCCKOI'O
MOICIINPOBAHUSA

Jluckperusanus Ipu MaTeMaTHYECKOM

MOACIIMPOBAHUU HCIIPCPBIBHLIX ITPOLICCCOB.

MOI[CJ'II/IpOBaHI/Ie JABHIKCHUA

https://kpolyakov.spb.ru/

https://kpolyakov.spb.ru/

https://kpolyakov.spb.ru/

74

75

76

77

[IpakTnyeckas pabota 1o Teme
"MopenupoBaHue IBUKEHUS"

MogenupoBaHue OHOIOTHYECKUX CUCTEM.
[IpakTnueckas pabota 1o Teme
"MonenupoBaHue OMOJIOTHYECKUX cucTeM"

MaremaTudecKkre MOJIEIHN B DKOHOMHUKE.
BoruucnurenbHbie SKCIIEPUMEHTHI C
MOJEIIMU

BepostHocTHBIE MOAENH. [IpakTHUeckas
pabota o Teme "MMuTanoHHoe
MOJIETMPOBAHUE C TIOMOIIBI0 METOIA
Moure-Kapno"

https://kpolyakov.spb.ru/

https://kpolyakov.spb.ru/

https://kpolyakov.spb.ru/

https://kpolyakov.spb.ru/




KOMHBIOTepHOC MOJACIIMPOBAHUC CUCTEM

https://kpolyakov.spb.ru/

78
yIpaBJiICHUS
79 O0paboTka pe3yabTaTOB IKCIIEPUMEHTA https://kpolyakov.spb.ru/
80 Tabnuunbie (pesinoHHbIC) Oa3bl TaHHBIX https://kpolyakov.spb.ru/
[Touck, copTUpoOBKa U GUIBTPALISL https://kpolyakov.spb.ru/
81 JTaHHBIX. 3aMpOChl HA BBIOOPKY JTaHHBIX.
3anpockl ¢ mapamerpamu. Beraucisiembie
ITOJISI B 3aIpocax
82 [IpakTuueckas padota o Teme "Pabora ¢ https://kpolyakov.spb.ru/
roTOBOM 0a30ii JaHHBIX"
MuoroTtabau4nble 0a3bl JaHHBIX. THITBI https://kpolyakov.spb.ru/
83 cBs3ei Mexay Tabiuiamu. BaenrHuit
Kiro4. I{eaocTHOCTh 0a3hl TaHHBIX
[IpakTuueckas paboTa nmo Teme https://kpolyakov.spb.ru/
84 "Pa3paboTka MHOTOTaOJINYHOM Oa3bI
JaHHBIX"
85 3anpockl K MHOTOTa0IMYHBIM 0a3aM https://kpolyakov.spb.ru/
JTAHHBIX
86 IIpakTryeckas paborta o Teme "3anpocsl K https://kpolyakov.spb.ru/
MHOroTa0In4YHOl 0a3e JaHHBIX"
87 SA3bik ynpasienus faHHbiMA SQL https://kpolyakov.spb.ru/
[TpakTuueckas paboTa Mo Teme https://kpolyakov.spb.ru/
88 "YrpaBiieHHE JAaHHBIMH C TIOMOIIBIO S3BIKA
SQL"
89 Hepenstimonnsie 6a3bl JaHHBIX. https://kpolyakov.spb.ru/
DKCTEepTHBIE CUCTEMBI
90 WNHuTtepHeT-npriioxeHus https://kpolyakov.spb.ru/




IlonsiTHE O CEpBEPHON U KIMEHTCKOU

https://kpolyakov.spb.ru/

91 qacTaxX caita. TeXHOJIOTHS «KIUEHT —
cepBep», € JOCTOMHCTBA U HEJIOCTATKH
92 Ocnossl s3p1ka HTML https://kpolyakov.spb.ru/
93 [IpakTrueckas padota o teme "Co3nanue https://kpolyakov.spb.ru/
TEKCTOBOM BeO-cTpaHUIIBI"
94 OcHossl sa36ika HTML https://kpolyakov.spb.ru/
95 Ocnossl s361ka HTML https://kpolyakov.spb.ru/
[IpakTuueckas padota no treme "Co3nanue https://kpolyakov.spb.ru/
96 BeO-CTPaHMIIbI, BKIFOYAIOMIEH
MYJIbTUMEINIHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHBIE, BU/IE0)"
97 OcHoBbI KackaaHbIX Tabswmil cTuiei (CSS) https://kpolyakov.spb.ru/
[TpakTrueckas paboTa Mo Teme https://kpolyakov.spb.ru/
98 "OdopmiieHue CTpaHUIIBI C TTOMOIIBIO
KaCKaTHBIX TaOJHUII CTHIICH"
99 Cuenapuu Ha si3b1ke JavaScript https://kpolyakov.spb.ru/
100 Cuenapuu Ha s3bike JavaScript https://kpolyakov.spb.ru/
101 ®dopmbl Ha BeO-CTpaHHULIE https://kpolyakov.spb.ru/
102 [TpakTuueckas padota nmo teme "Ob6paboTKa https://kpolyakov.spb.ru/
TaHHbIX Gopm"
103 Pa3memienue Beb6-caiiToB. Yciyra https://kpolyakov.spb.ru/
XOCTHHTA. 3arpy3ka (ailioB Ha calT
Kanpuposanue. Mcnpasnenue https://kpolyakov.spb.ru/
104 nepcrnekTuBsl. [ ucrorpamma. Koppekuus

YPOBHEH, KOPPEKLUS 1IBETA.
ObecrBeunBaHue LBETHBIX U300pakeHUI




BBoa n300pakeHuili ¢ UCIOIb30BaHHEM
Pa3IUYHBIX [UPPOBBIX YCTPOHCTB.

https://kpolyakov.spb.ru/

105 [TpakTrueckas padota nmo teme "OOpaboTKa
nudposbix pororpadmit”
Peryms. Pabota ¢ obnactsamu. @uibTpsl. https://kpolyakov.spb.ru/
106 [Ipaktuyeckas padora o Teme "Perymib
nudposbix Gororpaduit”
MHuorocnoitasie n3o0paxxkenus. TekcToBbIe https://kpolyakov.spb.ru/
107 ciou. Macka cios. Kanansl. CoxpaneHue
BBIJICTICHHOW 00JacTH
108 [TpakTrueckas paboTa Mo Teme https://kpolyakov.spb.ru/
"MHorocoitHbie n300paxeHus"
[ToaroroBka WiTrOCTpaIUil A1 B€O-CalTOB. https://kpolyakov.spb.ru/
109 [TpakTrueckas paboTa Mo Teme
" AHUMHPOBaHHbBIC NU300paKEeHHS"
110 Bexkropnas rpaduka. Bekropuzamus https://kpolyakov.spb.ru/
PacTpOBBIX U300PAKEHUIA
111 [IpakTryeckas pabora no Teme "BekTopHas https://kpolyakov.spb.ru/
rpaduxa"
112 [IpuHLUIIBI TOCTPOEHUSA U PEIAKTUPOBAHUS https://kpolyakov.spb.ru/
TPEXMEPHBIX MOJIETIEN
113 [Ipaktuueckas padota o teme "Co3nanue https://kpolyakov.spb.ru/
MPOCTBIX TPEXMEPHBIX MoJIenen"”
114 Cerounsie Mogenu. Marepuansl https://kpolyakov.spb.ru/
115 [TpakTrueckas padota o Teme "CeTouHbie https://kpolyakov.spb.ru/
Mozenu"
116 MoaenupoBaHre UICTOYHUKOB OCBEIICHUS. https://kpolyakov.spb.ru/

Kameps!




117 [IpakTuueckas pabota 1mo Teme 1 https://kpolyakov.spb.ru/
"Pennepunr"
118 AnnutuBHble TeXHOJIOTUHU (3D-nipuHTEpHI) 1 https://kpolyakov.spb.ru/
119 [ToHsiTue 0 BUPTYyaIbHON PEAIbHOCTHU U 1 https://kpolyakov.spb.ru/
JIONOJIHEHHOM peaibHOCTH
120 PesepBHOE Bpems 1
121 PezepBHOE Bpemst 1
122 PesepBHoe Bpems 1
123 PezepBHOE Bpemst 1
124 PesepBHoe Bpems 1
125 PezepBHOE Bpemst 1
126 PesepBHOE Bpems 1
127 PesepBHoe Bpems 1
128 PezepBHOE Bpemst 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 Pe3epBHoe Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136







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

* Uudpopmaruka (B 2 yactsx), 10 knacc/ [Nomsxos K.1O., Epemun E.A., O6miecTBo
C orpaHrM4eHHOM oTBeTCTBEHHOCTHI0 « BMHOM. JlabopaTopust 3HaHUI»;
Axunonepnoe o6mectBo «M3narensctBo «IIpocBemenne

* NHpopmatuKa (8 2 yactax), 11 knacc/ Nonakos K.10., EpemuH E.A., O6LiecTBO C OrpaHnYeHHoM

oTBeTcTBeHHOCTbIO «BUHOM. JlabopaTtopus 3HaHMN»; AKLMOHEpPHOoe 0bLLecTBO «M3aaTenbeTBO

«[poceBeweHue»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
[Iporpamma u aBTOpCKOE MIaHUpOBaHue K yueOHuKy «Mapopmaruka. 10-11
kiacchl. Yrinyonéunsiii ypoenb» K.IO. TlonsikoBa u E.A. Epemuna

(https://kpolyakov.spb.ru/school/probook/program.htm)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
NHTEPHET
[Tporpammel kypca st 10-11 kmaccoB (60a30Bbiit U yriy0ia€HHbIM ypoBHH). K.1O.

[Monskos, E.A. Epemun (http://kpolyakov.spb.ru/download/progr1011bu.pdf)






