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INOACHUTEJIBHASA 3AIINCKA

[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 takxke (enepanbHOil padboueit
IPOrpaMMbl BOCITUTAHHS.

[Tporpamma o uabopMaTuke 1aET IpeCTaBICHUE O LENsIX, 001l cCTpaTeruu
oOyueHus1, BOCIIUTAHUS U PA3BUTHSI 00yUaIOUINXCs CPEACTBAMH Y4eOHOTO IpeiMeTa
«Uupopmaruka» Ha yriyOn€éHHOM YpOBHE, YCTAHABIMBAET O0O0s3aTEIbHOE
IIPEAMETHOE COJEPKAHME, IIPEYyCMAaTPUBAET €r0 CTPYKTYPUPOBAHUE I10 pa3ieaam
U TeMaM Kypca, ONpeleNsieT paciupeiesieHue ero mno kiaccam (rogamM H3y4deHus),
JTA€T TMPUMEPHOE paclpesesieHne y4eOHbIX 4YacoB MO TEMAaTUYECKHM pasjeliaM
Kypca M PEKOMEHIyeMylo (MPUMEpPHYI0) MOCIEI0BAaTEIbHOCTh HUX M3YUYEHUS C
y4€TOM MEXKIIPEIMETHBIX W BHYTPUIPEIMETHBIX CBS3€H, JIOTMKH Y4e€OHOIO
npoluecca, BO3pacTHBIX 0COOEHHOCTEN 00y4daroIuXcCsl.

[Iporpamma o nHpoOpMaTHKE ONpPEIEIAeT KOJTMUECTBEHHbIE U KAYECTBEHHBIE
XapaKTEPUCTUKU Y4eOHOro Marepuaia JJisl KaXxJA0ro rojia M3y4eHus, B TOM YHCIIe
JUISL COIEPKATEIbHOTO HAIOJHEHHUs] Pa3HOro BHUJAa KOHTPOJS (MPOMEKYTOUHOU
aTTecTalluu oOyuarommxcs, BCEPOCCUNCKUX MPOBEPOYHBIX paoor,
roCyAapCTBEHHOW UTOrOBOM arrectanun). [Iporpamma no nHpopmaTuke siBisieTcst
OCHOBOM JIIl COCTaBJIEHUS AaBTOPCKUX Y4YEOHBIX NPOrpaMM U YYEOHHKOB,
MOYPOUYHOTO TJIAaHUPOBAHUS KYypCa YUUTETIEM.

Nudopmatuka B cpeHem o01ieM 0o0pa30BaHUU OTPAXKAET:

CYUIHOCTh HMH(OPMATHKM KaK HAyYHOM JUCUUIUIMHBI, HU3ydarollen
3aKOHOMEPHOCTH MPOTEKAHUsI U BO3MOYKHOCTH aBTOMAaTU3aIMU WH()OPMAIIMOHHBIX
MPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHBIE  00JIaCTU  TPUMEHEHHs  WHOOPMATHKU, TPEXKAEC  BCETrO
UH(GOPMAIIMOHHBIE TEXHOJIOTUH, YIPABIIEHUE U COLUAIBbHYIO chepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep MHPOPMATHUKH U HUH()OPMALMOHHOU
NEeSATETbHOCTH.

Kypc unbopmatuku ajis ypoBHSI CpeHEr0o OO0IIero oOpa3oBaHUs SBISIETCS
3aBEpUIAIOIIMM 3TallOM HEMpPEpPHIBHONW IMOATOTOBKM OOydaromuxcs B 00JacTu
uHGOPMATUKU U HH(DOPMALIMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJOTHH, Omupaercs
Ha cojiep)KaHue Kypca MH(OPMATUKU YPOBHS OCHOBHOIO OO0IIEro oOpa3oBaHUs U
OMBIT  MOCTOSSHHOTO  NMPUMEHEHHS]  MH()OPMAMOHHO-KOMMYHHKAIMOHHBIX
TEXHOJIOTHUM, AA€T TEOPETHUYECKOE OCMBICIECHUE, MHTEpPIpETaluio U 0000IIeH e
3TOTO OIBITA.

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



HocieaAyomell NnpopecCuOHaNbHOM NI€ATEIbHOCTH Kak B paMKax JIaHHOU
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
PU3HAKOB M B3aWMOCBSI3€H, CTOCOOHOCTH JEMOHCTPUPOBAThH PA3INUHbIC TTOIXO/IbI
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;

HaJMyue TPEACTaBICHUM O JaHHOW MPEIMETHOW O00JIACTH KaK I€JI0CTHOM
TEOpUU (COBOKYIMHOCTU TEOpPHUM), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HaHUMU.

B pamkax yrinyOn€HHOro ypoBHsI U3y4deHUs MH(OpPMATHKUA 00€CIeYMBAETCA
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOYYAIOIIMXCS K MPOJIOJDKEHHUIO 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 TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CE€TH, OOJbIIME JaHHbIE H
MalIMHHOE O0O0Yy4Y€HUE, MPOMBIIIJICHHBIM WHTEPHET BEIIeW, HCKYCCTBEHHbIN
UHTEIJIEKT, TEXHOJOTMM OECHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAaHTOBbBIE
TE€XHOJIOTHUH, CHUCTEMBI PAaCIpPENECIEHHOIO PEECTPa, TEXHOJOTHH BUPTYyAJIbHOW WU
JIOTIOJTHEHHOM PeaIbHOCTEM.

OcHoBHass 1enb u3ydeHusi yuyeOHoro mnpeamera «MHpopmatuka» Ha
yIIyOJIEHHOM  ypOBHE CpedHero oOmiero oOpa3oBaHusi —  OOecIeueHue
JalbHENUIIero pa3BUTHUA WMH(GOPMALMOHHBIX KOMIIETEHIMI 00ydYaromerocs, €ro
TOTOBHOCTH K JKU3HU B YCIIOBHUSIX Pa3BUBAIOILErOCS MHPOPMAIIMOHHOTO 001IecTBa
¥ BO3pACTAIONIEH KOHKYPEHIIMM Ha pbIHKE TpyAa. B CBS3M C 3TUM H3y4deHUE
uHpopmatuku B 10—11 knaccax goMKHO 00€CIEUUTh:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUSI, OCHOBAHHOTO Ha TOHUMAHUU POJIU
uHOPMATUKH, HMHPOPMAIIMOHHBIX ¥ KOMMYHHUKALIMOHHBIX TEXHOJOTHUH B
COBPEMCHHOM OOIIECTBE;

c(OpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMUYECKOTO MBIIIJICHUS;

c(OpPMHPOBAHHOCTh YMEHHMHM pa3iauyarh (akThl U OLEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJBI, BHUJETh HMX CBSI3b C KPUTEPUSIMU OLIEHUBAHUS U CBS3b
KPUTEPHUEB C ONPEIEIEHHON CHCTEMOU LIEHHOCTEN, ITPOBEPATH HA JOCTOBEPHOCTH U
0000611aTh HH(pOPMAITHIO;

C()OPMUPOBAHHOCTh  IPEIACTABICHUA O BIHUAHUHM  HMH(POPMAILMOHHBIX
TEXHOJIOTMM Ha JKW3Hb 4YEJNOBEKa B OOILIECTBE, IOHMMAHHME COLMAIBHOTO,
PKOHOMHYECKOT0, MOJUTUYECKOTO, KYJbTYPHOrO, HOPHUIMYECKOrO, MPUPOIHOTO,



HPrOHOMHYECKOTO,  MEIUUMHCKOTO U  (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTUH;

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 y4E€OHOM, MPOEKTHOM, HAy4HO-
UCCJIEIOBATENIbCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHBAIIMKM OOYYalOIIUXCS K
CaMOPa3BUTHIO.

B conmepxxanuu yuebHoro mpenmera «MHpopmaTtukay BBIIETSIOTCS YETHIPE
TEMATHYECKHUX Pa3Iena.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» IIOCBAILIEH BONPOCAM YCTPOMCTBA
KOMIBIOTEPOB M JPYTHX 3JEMEHTOB LHUQPPOBOTO OKPYKEHMS, BKIIOYAs
KOMITBIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetTd VIHTEpHET M UCHOJIB30BAaHUIO HWHTEPHET-CEPBHUCOB, HH(MOPMALIMOHHON
0€30I1aCHOCTH.

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

Paznen «AaropurmMbl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa Pa3BUTHE
AJITOPUTMHUYECKOTO MBIIUICHUS, pa3pabOTKy aJrOPUTMOB U OLIEHKY MX CIOXHOCTH,
(GbopMHpOBaHKE HABBIKOB pealM3allMy MPOrpaMM Ha S3bIKaxX MPOrpaMMUPOBAHMS
BBICOKOT'O YPOBHSI.

Paznen  «H(popMauMoOHHbIE  TEXHOJOTMM»  TOCBAIIEH  BOIMPOCaAM
npUMeHEHUsT MHGOPMAIIMOHHBIX TEXHOJOTHUM, pPEaTu30BAHHBIX B MPHUKIAIHBIX
IIPOrPAMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHCIIE B 33Ja4ax aHaIM3a
JAHHBIX, HMCMOJB30BAHUIO 0a3 JaHHBIX W 3JEKTPOHHBIX TAaOMUI[ AJisl pEelIeHUs
MIPUKJIAIHBIX 3a]1a4.

B npuBenénnom nanee copepxaHuu ydeOHoro mpenmera «MudopmaTikay
KYPCHBOM BBIJICJICHBI JOTIOJTHUTEIbHBIEC TEMbI, KOTOPBIE HE BXOJIST B 00s13aTEIIbHYIO
nporpaMMy OOy4YeHHs, HO MOTYT OBITh MPEAJIOKEHBI JIsl U3yYEHUS! OTIEIbHBIM
MOTHUBUPOBAHHBIM U CIIOCOOHBIM 00YYarOLTUMCH.

YrinyOn€éHHbld  ypOBEHb HU3Y4YEHUSI HMHPOPMATUKH PEKOMEHIYyeTCs Jis
TEXHOJIOTMYECKOr0  MpOQuMiIs, OpPUEHTHPOBAHHOIO HA  HHXEHEPHYIO U
UHPOPMAIIMOHHYIO C(epbl JAEATeTbHOCTU. YTIyONEHHBIM ypOBEHb H3yUeHUS
uH(popMaTUKU 00ECIEYMBAET: MOATOTOBKY O0YyYarolUMXCsi, OPUEHTUPOBAHHBIX Ha
CHEUAIbHOCTY B 00JACTH HH(DOPMAIMOHHBIX TEXHOJOTMM U WH)XEHEPHbIE
CIEHHUAIBHOCTH, y4YaCTHE B MPOEKTHOM M HCCIEIOBATEIICKON NESITEIbHOCTH,
CBSI3aHHOM C COBPEMEHHBIMH HAMpPAaBICHUSMU OTpacid HHGOPMALMOHHO-



KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOATOTOBKY K YYaCTHIO B OJIMMIHNA/IAX U Cllaye
EnunHoro rocyapcTBEHHOTO SK3aMeHa o HH(POpMaTHKe.

[TocnenoBareabHOCTh M3YYEHHUSI TEM B Mpejenax OJHOTO rojaa 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 kiacce — 136 yacoB (4 yaca B Hezento), B 11 kinacce — 136 gacoB (4 yaca
B HEJEIIO).



COJEP)KXAHUE OBYUYEHUA
10 KIIACC

udpoBasi rpaMOTHOCTD

TpebGoBaHus TEXHUKN 0€30MACHOCTH M TUTHEHBI TP Pab0Te C KOMITHIOTEPAMHU
U IPYTUMH KOMIIOHEHTaMH MU(PPOBOTO OKPYKCHHUSI.

[TpuHIMTIBI pabOTHI KOMIBIOTEPOB U KOMIIBIOTEPHBIX CHCTEM. APXUTEKTypa
¢bon HeliMana. ABTOMAaTHYECKOE BBINOJIHEHUE MPOrPAMMBI  MPOIECCOPOM.
OnepaTuBHasi, MOCTOSHHAas W JOJTOBpeMeHHass mnamsaTb. OOMEH JaHHBIMH C
OMONIBI0 KUH. KOHTpOIIIEpsl BHEMIHUX YCTPOUCTB. [IpsAMON 1OCTYN K MaMSATH.

OCHOBHBIE  TEHJICHIMA  Pa3BUTHS  KOMIBIOTEPHBIX  TEXHOJIOTHU.
[TapannenbHbie BIUUCIEHUS. MHOTONpOIecCOpHble CUCTEMBI. CyIIEpKOMIBIOTEPBI.
Pacnipenenénnpie BbIUUCIUTEIBHBIE CHUCTEMBI M 00paOOTKa OONBIIMX JaHHBIX.
MoOunbHbIe IUPPOBBIE YCTPOHUCTBA U UX POJIb B KOMMYHHUKalUsIX. BcTpoeHHbIe
KOMIBIOTEPbl. MUKPOKOHTpOJUIEphl. POOOTH3UPOBAHHBIE MPOU3BO/ICTRA.

[IporpammHoOe oOecreueHre KOMIBIOTEPOB U KOMITbIOTEPHBIX cUCcTeM. Bus
MpOrpaMMHOr0 o0ecredeHus: U ux HazHaueHue. OCOOEHHOCTH MPOrpPaMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpoWcTB. [lapamienbHoe mporpaMMUpOBaHUE.
CucteMHoe mnporpammHoe oOecrieueHue. OrnepalMoOHHbIE CUCTEMBI. Y THIIUTHI.
HpaiiBeppl  ycTpoiicTB. MHCTasiuuss W JAEUMHCTAUIALUSA  OPOTPAMMHOIO
oOecreyeHusl.

daitnoBbie cucTembl. [IpUHIMIBI pa3MelnieHuss U UMEHOBaHUS (aljoB B
nosroBpeMeHHo namsty. [llabmons! 11t onmcanus rpymnn (aityios.

[IporpammHoe oOecneuenue. JIuieH3upoBaHue MPOrPaMMHOI0 0OECIICUEHUSI
1 1 poBbIX pecypcos. [IponpuerapHoe u cBOOOIHOE TPOrPaMMHOE 0OeCTIEUEHHUE.
KomMmmepueckoe 1 HeKoOMMepUeCcKoe UCTI0JIb30BaHUE MPOTPAMMHOT0 00eCTIeueHUs U
u(pPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTAHABJIMBAEMas 3aKOHOIATEIHCTBOM
Poccuiickonn ®enepanuu 3a HENPABOMEPHOE MCIIOJIb30BAHUE MPOTPAMMHOIO
obecrieueHus U IU(PPOBBIX 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
aagMuHuAcTpupoBaHue. [lolydeHne JaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hanmuuus CBA3U C y3ia0M ceTh. OmnpeneneHue mapuipyTa JIBHKEHUS
MTAKETOB.

Buast  pestensHocth B cetw  Uutepner. CepBuchl  HMHTepHeTa.
['eoundopmanmoHHbie CUCTEMBI. | €0JI0KAIIMOHHBIE CEPBUCHI PEAIbBHOTO BPEMEHU



(HanpuMmep, JIOKalMsi MOOWJIBHBIX TeEIe(POHOB, OMNpPENETICHUE 3arpyKEHHOCTH
aBTOMAarucTpaseil), tHTepHET-TOPTOBIIs, OpOHUPOBaHUE OUIIETOB U TOCTUHUII.

['ocynapCTBEHHBIE 3JEKTPOHHBIE CEPBUCHI M yciayrH. ColManbHbIE CETH —
OpraHu3alus KOJUICKTUBHOTO B3aUMOJEWUCTBUS W oOMeHa maHHbIMU. (CeTeBoii
ATHKET: TpaBWja TOBEACHUs B KubepmpocTpaHcTBe. [IpobieMa moamuHHOCTH
nostyueHHoi uHopmaiuu. OTKpbITbIE 00pa30BaTENbHBIE PECYPCHI.

TexHOTeHHbIE M KOHOMHUYECKHE YTpO3bl, CBA3AHHBIC C HCIIOJIb30BAaHUEM
UH(GOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TeXHOJOTHi. OOmme mpoOiieMbl 3aluThl
uHbopMaluu 1 uHpopMannoHHOU 6e3omacHocT. CpeacTBa 3auThl HHPOPMAITUU
B KOMITbIOTEPAX, KOMIBIOTEPHBIX CETSIX U aBTOMATU3UPOBAHHBIX HMH(POPMAIIMOHHBIX
cucremax. [IpaBoBoe obecrieueHre HHPOPMALIMOHHONW O€30IaCHOCTH.

[IpenoTBpanieHUe  HECAHKIMOHMPOBAHHOTO  JOCTyna K  JINYHOU
KOH(HICHINAbHON MH(OpMaLMK, XpaHSAUIEHCsS Ha MEPCOHATIbHOM KOMIBIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOE MporpaMMHOe 00ecreyeHrue U CrocoObl
O0prOBl C HUM. AHTHBUPYCHBIE MporpamMmbl. OpraHuzaius JAYHOTO apXuBa
uHpopManuu. PezepsHoe konupoBanue. [laponpHas 3anura apxusa.

[udpoBanne naHHbix. CUMMETPUYHBIE W HECUMMETPUYHBIC IIUQPHI.
[udper npoctoir 3amensl. [udpp Leszaps. [udp Buxkenepa. Anroputm
nmdpoBanusi RSA.

Teopernyeckune 0CHOBBI HH(pOPMATHKHI

Nudopmarusi, nanusie u 3Hanus. MHbopmalimonHpie nporeccsl B MPUPOJIE,
TEXHUKE U OOIIECTBE.

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

JIBouuHoe KogupoBaHHWE. PaBHOMEpHbIE M  HEpPaBHOMEPHBIE  KOBIL.
JlekoiupoBaHure COOOIIEHUM, 3alMCaHHBIX C MOMOIILI0 HEPAaBHOMEPHBIX KOJIOB.
Ycnosue @Pano. IlocTpoeHne OAHO3HAYHO AEKOAUPYEMBIX KOIOB C IMOMOUIBIO
nepeBa. EnuHuibl n3Mepenust KkomuectBa uHpopMauu. AnaBUTHBIA MOIXO] 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, MIPU3HAK JACIUMOCTU YUCIa HA OCHOBAHUE CHUCTEMBI
CUMCJIEHHA. AJITOPUTM IEPEBOAA LIEJIOT0 Yucia U3 P-U4HON cHCTEMBI CUMCIIEHUS B
JECATHUUHYIO. AJTOpPUTM MEpeBOJa KOHEYHOM P-w4HON OpoOH B NECATUUHYIO.
AJTOPUTM IEepeBO/Ia IEJI0r0 YKCIa U3 IECITUUHON CUCTEMbI CUMCIICHHSI B P-HUHYIO.
[lepeBosi KOHEUHOU JecATUYHOU ApoOu B P-uuHyro. /[BoMuyHas, BOCbMEpUYHAS U
HIECTHAALIATEPUYHAsT CUCTEMbI CUMCIICHUS], CBSI3b MEXKIY HUMU. ApudmeTnieckue



omepaluy B MO3ULIHOHHBIX CHCTEMAax CUHMCICHUSA. TpounyHas ypaBHOBEIICHHAs
CUCTEMA CUHCIICHHS. J[BOMYHO-IECATUYHAS CUCTEMA CUUCIICHHUS.

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

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

Konuposanue 3Byka. Orenka nHGOPMAIMOHHOTO 00bEMa 3BYKOBBIX JaHHBIX
MIPU 33IaHHBIX YaCTOTE AUCKPETU3ALNU U PA3PSIAHOCTH KOAUPOBAHUS.

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

Jlornueckue omnepanuu. TaOmuibl UCTUHHOCTU. JlorMueckue BBIPAKECHUS.
Jlormueckue TtoxnaecTBa. Jloka3zaTenbCTBO JIOTMUYECKUX TOXKIAECTB € IOMOUIBIO
Ta0JIMI ICTUHHOCTU. JIorndecKue onepanuy U onepaluy HaJl MHOKECTBaMHU.

3aKoHBI aNreOpbl JOTUKUA. DKBUBAJICHTHBIC MPEOOpPA30BAHUS JIOTHUYECKUX
BbIpakeHUU. JlIornueckue ypaBHEHHsI U CUCTEMBI YPABHEHHM.

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

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

Jlormueckue »sneMEHTBI B cOCTaBe KoMmmbroTepa. Tpurrep. Cymmarop.
MHoropa3psaneii cymmarop. IloctpoeHne cxeM Ha JIOTUYECKHUX AJIEMEHTax IO
3aIaHHOMY JIOTUYECKOMY BBIP@KECHHIO. 3aIlUCh JIOTUYECKOTO BBIPAKEHUS MO
JIOTUYECKOM CXEME.

[IpencraBnenne HENbIX 4YUCET B MaMATH KOMIIblOTEpa. OrpaHU4YeHHOCTH
JMana3oHa 4Yucel NpH OrpaHUYEHUWH KoJinuecTBa paspsnoB. llepenosHenue
pa3psIHON CeTKH. be33HakoBbIe M 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWUT. J|BOMUYHBIN
JIOTIOJTHUTENBHBIN KO OTPULIATEIIBHBIX YUCE.

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

[IpencraBiieHre BEIIECTBEHHBIX YMCEN B MaMITH KOMIBIOTEpA. 3Haualas
4yacTh W MOPSAJOK yucia. Jluanma3oH 3Ha4€HHMM BelECTBEHHbIX uuceln. [IpoGiembl
XpPAHEHUSI BEIIECTBEHHBIX YHUCEJ, CBS3aHHBIE C OIPAHUYCHHEM KOJMYECTBA
pa3psaoB. BeimonHeHune omnepanuii C BEIIECTBEHHBIMM YHCIAMH, HAKOIUICHHE
OIIMOOK TIPH BBIYUCIICHUSX.



AJITOPUTMBI M IPOTPAMMHMPOBAHHE

OmnpeneneHrue BO3MOXKHBIX pPE3YyJIbTATOB padOThl MPOCTEHIINX aITOPUTMOB
YOPaBJIEHUSI HCIOJHUTEISIMA M BBIUHMCIHUTENIBHBIX alropuTMOB. OrmpeneneHue
UCXOJHBIX JAHHBIX, IPH KOTOPBIX AJITOPUTM MOXKET J1aTh TPEOYEMbIi pe3yJIbTar.

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

WuterpupoBanHas cpeaa pa3paboTku. MeToasl OTIaAKH — MPOTPAMM.
Hcnonp3oBanue TpaccMpoBOYHBIX Tabiui. Otianounsiii BeiBox. [lomaroBoe
BBITIOJIHEHNE MTpOTrpaMMebl. Toukn octaHoBa. [IpocMoTp 3HaUeHUI IEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunsl JaHHBIX:
LIEJIOYMCIIEHHBIE, BEIIECTBEHHBIEC, CHMBOJIBHBIE, JIornueckue. Bersnenus. CnoxHble
ycnoBusi. Lukibel ¢ ycnoBuem. Llukibl mo mnepemeHHoW. B3anmo3zameHSIeMOCTb
pa3IMYHBIX BUJIOB LMKJIOB. MHBapuanT 1umkna. CoCTaBlieHHE IUKIA C
MCITOJIb30BAaHUEM 3apaHee ONPEAEIEHHOTO MHBAPUAHTA [IUKIIA.

JlokymenTupoBanue nporpamm. Mcnonas3oBanne koMMeHTapues. [loaroroska
OMMCAHUS MPOrPaAMMBbl U UHCTPYKIIHUH JIJIS TTOJIb30BATENS.

AnropuTMBI 00pabOTKM HATypalbHBIX YKCEN, 3aIMCAHHBIX B MO3ULUOHHBIX
CUCTEMaxX CYHUCJIEHMs: pa30MeHHe 3alucd 4Yucia Ha OTAENbHble LHUQPHI,
HAaXOXXJEHUE CYMMbl W TIpou3BeleHUss 1udp, HAXOKICHUE MaKCUMAaJIbHON
(MUHUMATBHOMN) TTUDPHI.

HaxoxneHnue Bcex IMpOCTBIX YMCEN B 3aJJaHHOM AuariasoHe. IIpencrasienne
YyHucia B BUJI€ HA00pa MPOCThIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEICHHUS B
CTEIICHb.

OOpaboTKa JaHHBIX, XpaHAIuxcs B (aitnax. TekcToBbie u TBOMYHBIC (Dailiibl.
daitnoBrie mepeMennbie ((paitioBbie ykazatenn). Utenue u3 ¢aitna. 3anuce B Qaii.

Pa36uenue 3amaun Ha noazanayu. [logmporpaMmsl (Mpoueayphl U GyHKIINH).
Pexypcus. PexkypcuBHble 00beKTHl ((pakransl). PekypcuBHblE Mpolenypbl U
¢bynkun. Mcnonb30Banue cTeKka Al OpraHu3alii peKypCUBHBIX BHI30BOB.

Hcnonp3oBanue CcTaHAApTHOM OMOMMOTEKH S3bIKa MPOTPAMMUPOBAHMS.
[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€HHOE BHIYKMCIICHUE JJIMH KPUBBIX. BbrumciieHue rmiomaneid Guryp c
MOMOIIbI0 YHUCJIIEHHBIX METOAOB (METOJl MPSIMOYTOJIBHUKOB, METOJl Tpamneuui).
[Touck ™akcumyma (MHHHUMYMa) QYHKIUM OJHOM TEPEMEHHONM METOJIOM
MTOJIOBUHHOTO JEJIEHUS.



OOpaboTka CHMBOJBHBIX JaHHBIX. BcTpoeHHbIE  QYHKUIHUU — A3bIKA
POrpaMMUPOBAHUS 1Ji1 0OpaObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA TMOSIBJICHUA CHUMBOJIAa B CTpPOKE,
pa3z0OneHne CTPOKH Ha CJI0BA MO MPOOETHLHBIM CUMBOJIaM, TIOMCK TIOJICTPOKH BHYTPHU
JTAaHHOM CTPOKH, 3aMEHA HAJICHHOW NOJICTPOKH Ha IPYTYIO CTPOKY. [ eHepanus Bcex
CIIOB B HEKOTOpOM alipaBuTe, YAOBIECTBOPSIOMIMX 3aJaHHBIM OTPAHUUYCHUSIM.
[IpeoOpa3zoBaHue YnCiia B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBpl W TOCIEAOBATEIBHOCTH 4HCEN. BbrauciieHne 0000MEHHBIX
XapaKTePUCTHUK 3JIEMEHTOB MAaCCUBA WJIM YMCIIOBOM MOCIEI0BATEILHOCTH (CyMMBI,
MPOU3BEACHUS, CPEAHEro apu(PMEeTHYEeCKOro, MUHUMAJIBHOTO MU MaKCHUMAaJIbHOTO
AJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIONIMX 33J[aHHOMY YCIIOBHIO).
JInHENHBIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTtupoBka 0JHOMEPHOTO MaccuBa. [IpocThie METOJBI COPTUPOBKU (METOA
My3bIpbKa, METOJ BbIOOpa, cOpTUpOBKAa BcTaBKamu). COPTUPOBKA CIHSHHUEM.
Beictpast coptupoBka wmaccuBa (anroputMm QuickSort). JIBouvHBIH TOUCK B
OTCOPTUPOBAHHOM MACCHUBE.

JIBymepHbIE MacCUBBI (MaTpHUIbl). AJTOPUTMBI OO0paOOTKU JBYMEPHBIX
MaCCHBOB: 3aMOJHEHHUE ABYMEPHOI'O YHCIOBOTO MAacCHBA MO 3aJJaHHBIM ITpaBUJIaM,
MOUCK DJIEMEHTa B JBYMEPHOM MACCHBE, BHIUYUCIICHUE MaKCUMyMa (MUHUMYyMa) U
CYMMBI DJIEMEHTOB JBYMEPHOT'O MAacCHBA, NEPECTAHOBKA CTPOK M CTOJOIIOB
JBYMEpPHOI'O MacCHBa.

NHpopmanuoHHbIE TEXHOJIOTUH

TekcToBbIil Tporieccop. PenaktupoBanue u ¢dopmatupoBanue. IIpoBepka
opporpadbun u rpammaruku. CpeacrtBa TMOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporeccope.  Mcnons3oBanue  ctwiiel.  CTpyKTYpUpOBaHHbIE  TEKCTOBBIE
nokymeHThl. CHOCkH, ornaBieHue. KosuiektuBHas paboTra ¢ JTIOKYMEHTaMHU.
NHCTpyMEHTBI pelieH3UPOBaHUs B TEKCTOBBIX Ipoiieccopax. OOMauyHble CEPBUCHI.
Henoras nepenucka. Pedepar. [IpaBuna mutupoBaHusi HICTOUHUKOB U 0OPMIICHUS
oubnmuorpaduuecknx cchuiok. OQopMieHHEe CHUCKAa TUTEPATYPhl. 3HAKOMCTBO C
KOMIIBIOTEPHOM BEPCTKOW TEKCTa. TEeXHUYECKHMEe CpeACTBA BBOJA TEKCTA.
Crenuann3npoBaHHbIE CPEJICTBA PEIAKTUPOBAHUSI MATEMATHUYECKUX TEKCTOB.

Ananmu3 naHHbIX. OCHOBHBIC 3a7a4M aHajdu3a JAHHBIX: MPOTHO3UPOBAHMUE,
Kiaccudukaiuys, KiacTepu3anus, aHaiu3 oOTKIoHeHuu. IlociaenoBaTenbHOCTD
perieHus 3a7a4 aHajau3a JaHHBIX: COOpP MEPBUYHBIX JAHHBIX, OYUCTKA W OIICHKA
KauecTBa JaHHBIX, BHIOOP W/WJIM MOCTPOSHUE MOJIENH, MpeoOpa3oBaHue JaHHBIX,
BU3yaJlIM3allvsl TaHHBIX, UHTEPIPETALMS pe3ysbTaToB. [IporpammHbIe cpeacTBa u
MHTEPHET-CEPBUCHI JJi1 00pabOTKM U MpPEICTaBIICHUs aHHbIX. bosbiine naHHbIe.
MaivaHoe o0yuenue. MHTeeKTyabHbIN aHalu3 TaHHbBIX.



AHau3 JaHHBIX C MOMOIIBIO SJEKTPOHHBIX Taliwil. Bbluncienue cymmsbl,
CpeAHero apupMeTHu4ecKoro, HaubobIIET0 (HAUMEHBIIIETO) 3HAUCHHS AUAIa30Ha.
Beruucnenune kodduimeHta KOppelsuuu ABYX psanoB AaHHBIX. [loctpoeHue
CTOJOYATHIX, JHMHEWYaTBIX W KpPYroBbIX aAuarpamm. lloctpoenue rpadukon
¢dbynkiuii. [TogOop auHMM TpeH[a, pElIeHne 3a/1a4 MPOTHO3UPOBAHUSI.

YuciaeHHoe pelIeHHE YpaBHEHHWH C TIOMOINBI0 Tmoadopa MapaMmerpa.
OnTtuMu3anMsa Kak MOMCK HaWIy4dyllero pelieHys B 3a/laHHbIX yciaoBusx. LleneBas
byHkIus, orpannyeHus. JIokaabHbIe U rI100aNbHBI MUHUMYMBI 1IEI€BON (PYHKIIHU.
Perenne 3a1a4 ONTUMHU3AIUH C IOMOIIBIO JIEKTPOHHBIX TAOJIHII.

11 KIIACC

Teoperuueckne 0CHOBBI HHPOPMATUKHU

Teopernueckue MOAXOAbI K OLIGHKE KOJM4ecTBa UWHGOpMAIMU. 3aKoH
annutuBHOCTH uUH(opMmaruu. Popmyna Xapriau. MHbopmanus U BEpPOATHOCTS.
®opwmyna lllenHoHa.

Anroputmbl  cxkatust naHHbIX. AsnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. AnTOpuTMBI CKaTHS TAHHBIX C IOTEPSIMU. Y MEHBIIICHHUE TITyOUHBI
KojupoBaHus 11BeTa. OCHOBHBIC HeH anroputMoB cxkatus JPEG, MP3.

CkopocTh Tepefaud JaHHBIX. 3aBUCHUMOCTh BPEMEHH Iepefayd  OT
WH()OPMAITMOHHOTO O00BEMA JAaHHBIX M XapaKTEPUCTHUK KaHaja CBs3H. lIpuauHbBI
BO3HMKHOBEHHUS OIMMOOK TpH TMepefade MaHHbIX. Konapl, TO3BOJSIONTHE
OoOHapy>KMBaTh W HUCIPABJIATh OIMIMOKHM, BO3HUKAIOIIME TPHU TMepenade JTaHHbBIX.
Paccrosinne Xsommunra. Koguposanue ¢ moBropenuem 0utoB. Koasl XaMMuHra.

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

Monenu n monenupoBanue. llens mMoaenupoBanus. COOTBETCTBHE MOJIEITH
MOJICIIUPYEMOMY OOBEKTY WJIM TMpOIlecCy, e MoaenupoBaHus. Dopmanuzarus
MPUKIIATHBIX 3371a4.

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

I'padpr. OcHoBHbIe MOHATUS. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpHUI] CMEXKHOCTH, BECOBBIX MaTpHIl, CIIMCKOB CMEKHOCTH. Pemienune
QITOPUTMUYECKUX 3a/a4, CBSI3aHHBIX C aHalu3oM rpadoB (MOCTpOEHHE
ONTUMAJIBHOTO MYTH MEXJy BeplIMHaMu rpada, OmNpelerIeHue KOoJu4yecTBa
Pa3TUYHBIX MYTEH MEXKy BEpITHHAMHA OPHEHTHUPOBAHHOTO AIMKINYECKOTO Tpada).

JlepeBns. bunaproe nepeBo. JlepeBbs moumcka. CrocoOwl 00xoma mepena.
[IpencraBnenue apudpMeTUUECKUX BBIPAKEHUN B BHUJE AepeBa. JIUCKpeTHbIE UTPbI
JIBYX UTPOKOB C MojHOU nHpopManuei. [loctpoenue aepesa nepedbopa BapuaHTOB,



OMKMCAHKWE CTPATErHH UTPhI B TAOIMUHON (opme. BHIUTPHILIHBIE U TPOUTPHILITHBIE
MO3UILINU. BBIMTPBILIHBIE CTPATETUH.

CpencrBa UCKYCCTBEHHOTO MHTEIUIEKTa. CepBUCHl MAIIMHHOTO TEPEBOJA U
pacmo3HaBaHus ycTHOUM peun. KornutuBHbIe cepBUCHl. neHTHHUKAIUS U TOUCK
N300paKCHU, pacro3HaBaHUE JIUII. CamooOyuaromuecs CUCTEMBI.
W cKyCCTBEHHBI MHTEIJIEKT B KOMIBIOTEPHBIX HMrpax. VCmosib30BaHHE METOJIOB
MCKYCCTBEHHOI'O MHTEJUIEKTa B OOydaronmx cucreMax. Mcronb3oBaHue METOI0B
MCKYCCTBEHHOI'O0 MHTEIJIEKTa B poOoToTexHuKe. MHTepHeT Bemieil. IlepcnexkTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEILICKTYAJIBHBIX CUCTEM. HeMpOHHBIE CETH.

AJITOPUTMBI H IPOrPpaAaMMHPOBaHUeE

dopmann3zanus NOHATHS aroputMa. MammuHa TreloprHra Kak yHUBEpcaabHas
MoJienb BeruucieHuil. Tezuc Yépua—Twropunra.

OneHka CII0KHOCTH BbIUKCIEHUN. BpeMs paOoTel U 00BEM HCHONB3YyEMOM
IaMsATH, HWX 3aBHCHUMOCTb OT pa3Mepa HUCXOJHBIX JaHHbIX. OneHka
ACUMIITOTHYECKOW CIIOKHOCTH  aJIrOPUTMOB. AJNTOPUTMBI IOJMHOMHUAIBHOU
cioxxHocTH. [lepedopHbie anroputmsl. [IpuMeps! pa3nuyHbIX aITOPUTMOB PELICHHUS
OJIHOY 3a7a4M, KOTOPBbIE UMEIOT PA3JINYHYIO CII0KHOCTD.

[louck mpOCTBIX 4YMCEN B 3aJaHHOM [JHANAa30HE C IMOMOIIBIO aJropuT™Ma
«peteto DparocheHay.

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

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

Crexku. AHamM3 MPaBUILHOCTH CKOOOYHOTO BhIpakKeHUs. Brluncienue
apu(PMETUYECKOTO BbIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHOMN popMme.

Ouepenu. Mcnosib30BaHuE ouepenn Juisi BpEMEHHOTO XPaHEHUS JaHHBIX.

Anroput™bel Ha rpadax. [locTpoeHne MHUHHMaJIbLHOTO OCTOBHOIO JepeBa
B3BEUICHHOTO CBS3HOTO HEOpUEHTHUpoBaHHOTO Tpada. KommyecTBO paznuyuHbIX
nyTel MeXay BepUIMHAMU OPUEHTHPOBAHHOIO allUKJIMYECKOro rpada. AJroputMm
JIeWKCTpHL.

[epeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOWUYHBIE
(Ounapubie) aepeBbs. [locTpoeHue paepeBa [UIsi 3aJaHHOTO apU(PMETUYECKOTO
BbIpakeHUs. PekypcuBHBIE anroputmbl o0xona Aepesa. Mcmnonb3oBaHue creka u
ouepenu s 00Xo/a JiepeBa.

JluHamMpyeckoe INpOorpaMMHUpPOBAaHME Kak METOJ pelIeHus 3a1ad ¢
COXPAaHEHUEM MPOMEXYTOUHBIX PE3YyJIbTAaTOB. 3aJaud, PEIIAEMBbIE C MOMOILIBIO
JUHAMUYECKOTO MPOTrPpaMMHUPOBAHUS: BBIUHMCIECHUE PEKYPCUBHBIX (DYHKIIHM,
MOACYET KOJIMYECTBA BAPUAHTOB, 3a1a4M ONTUMHU3ALUU.

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



Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TIOJXOJIA.
WNukancynsius, Hacae0BaHKue, MOTUMOpPdU3M.

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

uHTepderica.
O030p  s3bIKOB  mporpammupoBanusi.  lloHsTHe 0  mapamurmax
IPOTPaMMHPOBAHHS.

NupopManuoHHBIE TEXHOJIOTHH

OTtanbkl  KOMIIBIOTEPHO-MATEMATUYECKOTO  MOJCIUPOBAHUS:  MOCTAHOBKA
3a/aud, pa3paboTKa  MOJENIH, TECTUPOBAHUE  MOJCIHM, KOMIIbIOTEPHBIN
AKCHEPUMEHT, aHAJIN3 PE3YJIbTATOB MOAECIHPOBAHUSI.

JuckpeTn3zanuss OpU MaTEMAaTHYECKOM MOJEIUPOBAHUU HENPEPHIBHBIX
npoiieccoB. MoenupoBanue IBXeHus. MoaenrpoBaHue OMOJIOTHUECKUX CUCTEM.
MaremaTudyeckre MoJield B HSKOHOMHKE. BBIUYMCIUTENbHBIE JKCIEPUMEHTHI C
MOJEISIMHU.

OOpaboTKka pe3yJbTaTOB SKCIEPUMEHTA. METOoJT HAUMEHBIINX KBaJPaTOB.
OneHka 4YHCIOBBIX TMApaMETPOB MOJCIHPYEMBIX OOBEKTOB U  IPOLIECCOB.
BoccraHoBieHre 3aBUCUMOCTEN 110 PE3YJIbTaTaM 3KCIIEPUMEHTA.

BepostHoctaeie  momenu.  Metoast Monte-Kapno.  MiMutaumonsHoe
MojenupoBanue. CUCTEMBbI MaCCOBOTO OOCITYKUBaHUS.

Tabnuunbie (pensiiioHHBIE) Oa3bl JMaHHBIX. Tabnmuna — mMpeacTaBICHUE
cBeJleHni 00 OJHOTMIHBIX 00BekTax. Iloie, 3amuch. Kimrou tabGmumel. Pabora ¢
rotoBoil 0a3oil naHHBIX. 3amnojgHeHue Oa3bl JaHHBIX. llowck, copTUpoBKa u
bunbTpanus TaHHBIX. 3apoChl Ha BBIOOPKY JaHHBIX. 3alpOChl C MapaMeTpamu.
Briuncrnsiembie moJsi B 3ampocax.

MmuoroTtabiuunbie 0a3bl JaHHBIX. TUITBI CBSA3EH MEX Ty TaOauamu. BaenHui
kito4. LlenocTHOCTh 0a3bl TaHHBIX. 3aMpPOChl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX.

NutepHer-ipuiioxkenus. 1loHaTue o cepBepHON U KIIMEHTCKOM YacTsAX CauTa.
TexHonorus «KJIMEHT — CEpBEP», €€ NOCTOMHCTBA U HeAOCTaTKU. OCHOBBI A3bIKa
HTML wu kackamubix Tabmuiy ctuieit (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
(mudpoBbIx (poToanmapaTtoB U MHUKPOCKOTOB, BUIEOKaMEp, CKAaHEPOB U JAPYTHUX
ycTpoiictB). ['padmueckuii penaktop. Pazpemenue. Kagpuposanue. Mcnpasienue
nepcrekTuBbl.  I'mcrorpamma. Koppekiuuss  ypoBHEH, KOppEKUHs — IIBETA.
OOecuBeurBaHUE I1IBETHBIX H300pakeHui. Perymb. Pabora ¢ obOmactsamu.
OUIbTPHI.



MHuorocoiinbie u3o0paxkeHus. TekcrtoBbie cion. Macka cios. Kananibl.
CoxpaHnenue BbaeneHHOW oOnactu. IloaroroBka mimocTpauuii s BeO-CalTOB.
AHUMUPOBAaHHBIE U300PAKEHUSI.

Bektopnast rpaduka. I[lpumutuBsl. H3MmeHeHue mOpsAIKa SJIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. I'pynnupoBka. Kpusble. @opMarsl BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300paXeHU.

[ IpyHIUMIIBI TOCTPOEHUS U PENAKTUPOBAHMS TPEXMEPHBIX Mojenel. CeTOuHbIe
Mojziend. Marepuanel. MojgenupoBaHue HMCTOYHUKOB OCBemieHus. Kamepsl.
AnmutuBHble TexHOOruH (3 D-nipunTepsl). [ToHsATHE O BUPTYaNbHON pEAIbBHOCTH U
JOTIOJITHEHHOU pPEAIbHOCTH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE  pe3yJbTaThl  OTPaX)alrOT TOTOBHOCTb U  CIIOCOOHOCTh
00y4arolmxcs PYyKOBOJCTBOBATHCS CPOPMUPOBAHHOM BHYTPEHHEU MO3UIUEH
JUYHOCTH, CHUCTEMOM UEHHOCTHBIX OpHUEHTALNM, TO3UTUBHBIX BHYTPEHHHX
yOEXIeHUH, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSIM  POCCHICKOTO
o0l1leCTBa, paclIMPEHUE KUZHEHHOTO OIbITa U OMNbITAa ACATEILHOCTH B MPOIIECCe
peanu3alMu  CpeJCTBaMU  y4eOHOrO TMpeaMeTa OCHOBHBIX — HalpaBieHUN
BOCIIMUTATENBHOUN JESITEbHOCTH.

B pesynaprate wusydenus WHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus y oOydaromierocsi 0yaytr copMupoBaHbl CIEAYIONIUE JTUYHOCTHBIC
pE3yNbTATHI:

1) rpamIaHCKOro BOCIIMTAHMS

OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MTPaB 1 00S3aHHOCTEH, yBaXKCHHE 3aKOHA
U TPaBOMNOPANIKA, COOJIOJEHHE OCHOBOMOJATAOIIMX HOPM HH(POPMAIMOHHOTO
npaBa U UHGOPMAIMOHHON OE30MTaCHOCTH;

TOTOBHOCTh TMPOTHUBOCTOATH HWJEOJOTUU DKCTPEMH3Ma, HaIlMOHAJIU3Ma,
KceHOOOMH, 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) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHCIIC B
cetu MHTepHeT;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKIIOUYAs OCTETUKY HAy4YHOTO H
TEXHUYECKOT0 TBOPYECTBA;

CIIOCOOHOCTh BOCHPUHUMATH pa3JIMYHbIE BHUABl HMCKYCCTBA, B TOM YHUCIE
OCHOBAHHOTO Ha MCITOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

S) pu3u4ecKoro BOCHUTAHMS:

chOpMHPOBAHHOCTh  3J0pOBOTO M Oe3omacHoro  obOpasza  >KU3HH,
OTBETCTBEHHOT'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO, B TOM YHUCJIE 32 CUET COOTIOACHUS



TpeOOBaHMI  Oe30macHOl  SKCIUlyaTallud  CPeACTB  MHGOPMAIIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

6) Tpy10BOI0 BOCIIMTAHMSI:

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

uHTEepec K cdepaM MpoPecCHOHATLHON ACSTENbHOCTH, CBS3aHHBIM C
uHPOPMATUKOM, MPOrpaMMUPOBAHMEM M HWH(OPMALMOHHBIMU TEXHOJOTHUSIMHU,
OCHOBAaHHBIMU Ha JOCTIDKEHUSX HAayKd WHGOPMATUKA W HAYYHO-TEXHHUECKOTO
nporpecca, yMEHUE COBEpLIaTh OCO3HAHHBIM BBIOOp Oynymieil mpodeccun u
pean30BbIBaTh COOCTBEHHbBIE KU3HEHHbBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3OBaHMIO M C€aMOOOpPa30BAHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

OCO3HaHHUE IJI00AJIBHOTO XapakTepa IKOJOTMYECKUX MpoOJieM U IMyTell ux
pelieHus, B TOM 4HcI€ C Y4ETOM BO3MOXKHOCTEH  HH(POPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS HAyKH, JIOCTH)KEHHMSM HAyYHO-TEXHHUYECKOrO IIporpecca M
OOIIECTBEHHOMN MPAKTHKH, 32 CYET TOHUMaHUS POJIM MH(OPMALIMOHHBIX PECYpPCOB,
MH(OPMAIIMOHHBIX MPOIECCOB U HMH(GOPMAIIMOHHBIX TEXHOJOTHI B YCIOBHSX
unppoBoil TpaHchopmanuu MHOTUX cep KU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HAHHME LIEHHOCTU HAYYHOW JeATEIbHOCTH, TOTOBHOCTH OCYILIECTBISATH
IIPOEKTHYIO M HCCIIE0BATENBCKYIO AEATENBHOCTh HHANBUIYAIBHO U B TPYIIIIE.

B npouecce 1OCTHKEHHS TNYHOCTHBIX PE3YJIBTATOB OCBOEHUS TPOTrPAMMBI 110
uH(popMaTHKe y OOyYarOMIMXCS COBEPIICHCTBYETCS dMOLMOHAIBHBIM MHTEIUIEKT,
npeanojaraimmii copMUPOBaAHHOCTD:

CaMOpPETYJIMPOBAHUs, BKIIFOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHHUMATh
OTBETCTBEHHOCTh 32 CBOE TMIOBEACHHME, CIIOCOOHOCTh aJIalTUPOBAaThCA K
HIMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAIMH, BKIIIOYAIOIIEH CTpeMJIEHUE K JIOCTHKEHHUIO LU U
ycrnexy, ONTUMHU3M, MHHUIIMATUBHOCTb, YMEHHME JE€UCTBOBAaTh, MCXOAS U3 CBOMX
BO3MOKHOCTEH;

HIMMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSIHHUE
JIPYTUX, YYUTHIBaTh €ro MPU OCYIIECTBICHHMM KOMMYHHUKAIIMM, CIIOCOOHOCTH K
COYYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIATH HHTEPEC U pa3peniaTb KOHDIUKTHI.



METAINIPEIMETHBIE PE3YJIBTATBI

B pesynpraTe wu3ydeHUss MHPOPMATHKH Ha YPOBHE CPEAHETO OOIIEro
oOpazoBanusi 'y oOydamomerocs OyayT CcQOPMUPOBAHbI MeETalpeAMETHBIC
pe3yabTaThl, OTPAXXCHHBIE B YHUBEPCAJbHBIX Y4EOHBIX NEHCTBHUSX, a UMEHHO —
NIO3HABATEJIbHbIC yHHUBEpCAJbHBbIC YydeOHbIE JEHCTBHUA, KOMMYHHMKATHUBHBIC
YHHUBEpCAIIbHBIC y4YeOHbIC NEHCTBHS, PETYJSTHBHBIC YHUBEPCAJIbHBIC Yy4eOHBIC
JICCTBUS, COBMECTHAS JICSITEIHHOCTb.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBUS

1) 0a3oBbIe JIOrHYecKHe JeCTBUSL:

CaMOCTOATENLHO  (opMyIHpOBaTH W aKTyaIM3UPOBaTh  MpoOJEeMy,
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 SBJICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJEMBbI C YYETOM aHAIU3a WMEIOIIUXCS
MaTepHaTbHBIX M HEMAaTEPHUATbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTh, OIICHHBATh COOTBETCTBHE PE3YIHTaTOB
IIEJISM, OLICHUBATh PUCKH TIOCIEACTBUHN JACATEIHHOCTH;

KOOPJIMHUPOBATH U BBITIOIHITH padOTy B YCIOBUSAX PEaJbHOTO, BAPTYAIHHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIIIICHUE TP PEIICHUH )KH3HEHHBIX MPOOJIEM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HefiCTBUSA:

BJIAJICTh HABBIKAMH yUEOHO-UCCIIE0BATEIIbCKON M MTPOCKTHOM ESITEIIbHOCTH,
HAaBBIKAMHM  pasperieHusi MpoOyieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOIOB PEIICHUS IPAKTUIECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHHS,

OCYIICCTBJIATh PA3JIMYHBIC BHJBI JCITCILHOCTH IO IOJYYEHHUIO HOBOTO
3HAHHS, €r0 WHTEPIpETaIly, MPeoOpPa30BaHUIO0 W TMPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX CHUTyallMsiX, B TOM 4YHCJIE€ TPH CO3JaHUU YYCOHBIX W COIMATBHBIX
MIPOCKTOB;

dbopMUPOBATh HAYYHBIA TUI MBIIUICHHUS, BIAJETh HAYYHOW TEPMUHOJIOTHEH,
KITIOYEBBIMH MTOHITHSIMHA U METOJIaMHU;

CTaBUTh M (HOpPMyIHpPOBaTh COOCTBEHHBIE 33Jaud B 00pa30BaTEIbHOU
NEATETLHOCTH U KU3HCHHBIX CUTYAIIHSX;



BBISIBJISITH TPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJM3WpOBaTh 3ajaauy,
BBIJIBUTATh TUTIOTE3Y €€ PEIIeHNs, HAXOUTh apTyMEHTHI JJIs IOKa3aTeIhCTBA CBOMX
YTBEPXKACHUIA, 3a]]aBaTh MapaMeTPhl U KPUTEPHUH PEIICHUS;

aHAJIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTUYECKHA OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATH IPUOOPETEHHBIN OTIBIT;

OCYILIECTBIIATH IEJICHAIIPABICHHBIN TOUCK MEepeHOca CPEJCTB U CIOCOOOB
JEHCTBUS B MPOPECCHOHANBHYIO CPELLY;

yYMETh MEPEHOCUTh 3HAHWS B TMO3HABATEJIBHYIO U TPAKTHUECKYIO 00JacTu
KU3ZHEIEITeIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

BEIJIBUTATh HOBBIC HJCH, MpEiaraTb OpUTHHAIBHBIC MMOIXOIbI U PEIICHUS,
CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOITYCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

3) pabdora ¢ ungopmanmei:

BJIAJICTh HaBBIKAMU MOJy4YeHUs WHOOPMAIIUU U3 UCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOATENIHO  OCYIIECTBJIATh  IOWCK,  aHalu3, CHUCTEMaTU3aluilo |
WHTEPIPETANNIO HHPOPMAIINH PA3TNIHBIX BUI0B U (HOPM MPEACTaBICHUS;

co3daBaTh TEKCTHI B Pa3aUYHBIX ¢dopmarax ¢ ydETOM Ha3HAYCHUS
uHQopMaIUu U IIEJICBOM  ayJIUTOpPUM, BBIOMpas ONTUMAIBHYIO  (QopMy
MPE/ICTABIICHUS U BU3yaJIU3alliy;

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

UCIIOJIB30BaTh  CPEACTBA  WH(MOPMAITMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUIA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3a/1a4 ¢ COOI0ICHNEM TPEOOBAHMI )PTOHOMUKH, TEXHUKU 0€30MMaCHOCTH, TUTHEHBI,
pecypcocOepeKeHUs, MPABOBBIX M ATUYCCKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30IacHOCTH;

BIAJCTh  HAaBBIKAMHM  pAacloO3HaBaHWS W 3aUTHl  WHOOpMaIuH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

1) oO1enme:

OCYILECTBIISITh KOMMYHHKAIIMK BO BceX chepax >KU3HU;

pacro3HaBaTh HeBepOaJbHBIE CpeAcTBa OOIICHWS, TOHUMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, PACIO3HABATHh MPEINOCHUIKM KOH(JIUKTHBIX CUTyallud |
CMSITYaTh KOH(IUKTHI;

BIaJeTh  pa3IMYHBIMU  croco0amMu  OOIIEHUS W B3aUMOJCHCTBUSA,
apryMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMATYaTh KOH(MIMKTHBIE CUTYAIUH;



Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHMSI C HCMOJIb30BAaHHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHasA AesITeJIbHOCTD:

MOHMMATh W KMCHOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATbHOU
padoThI;

BBIOMpaTh TEMaTUKY M METOIbl COBMECTHBIX JEHUCTBUH € Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXJIOT0 YJICHA KOJUIEKTUBA;

NPUHUMATh I€JIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh JIEUCTBUS MO HX JOCTHKECHUIO: COCTABJIATH IUIAH JCHUCTBU,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIaa M KaXJI0T0 YYaCTHUKA KOMAH bl B OOIINN
pe3yabTarT Mo pa3pabOTaHHBIM KPUTEPUSIM;

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

OCYIIECTBIISITh TTO3UTUBHOE CTPATErHYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYaIUAX, IIPOSIBIISATH TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUITUATUBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIe 1eliCTBUS

1) camoopranuszanms:

CaMOCTOSITETIbHO OCYLIECTBIIATH IMO3HABATEIBHYIO JEATEIBbHOCTh, BBISABIATH
po0JIeMBbl, CTaBUTh U (POPMYyIHMpPOBATH COOCTBEHHBIE 3a/la4l B 00pa30BaTEIbHON
JESTENbHOCTH U )KU3HEHHBIX CUTYalUsX;

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

JaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMPATh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEIITOYTCHHI;

JieaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

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

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTHBBI B JIESITEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LEIAM;

BJaJeTh HABBIKAMU  MO3HABATENbHOM  pedrekcuu Kak  OCO3HAHHUSA
COBEpILIAEMBIX JIEHCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U



OCHOBAaHMM, MCIOJb30BaTh MPUEMBI peIIEKCUU ISl OIIEHKU CHUTyallud, BHIOOpA
BEPHOTO PEIICHUS;

OLICHMBATh PUCKU U CBOEBPEMEHHO NMPUHUMATH PEIICHUS TI0 UX CHIDKEHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NPU aHaJIu3€ pe3yJbTaToB
JEATEIIbHOCTH.

3) npuHsATHS ce0s U APYTrUx:

MPUHUMATh ce0sl, MIOHUMAsi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NPU aHalIu3e pe3yJIbTaToB
JEATEIIbHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHUX HA OLIUOKY;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MTO3UIIUU JPYTOTO YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

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

BJIQJICHUE TPEICTaBICHUSMH O PO WHGOPMAIMU U CBSA3AHHBIX C HEU
MPOIIECCOB B TMPHUPOJE, TEXHUKE W OOIECTBE, MOHATHUAMH «HHOOpPMALIH,
«MH(pOPMALIMOHHBIN MPOIIECCH, KCUCTEMAY, KKOMIOHEHTBI CUCTEMbBI», «CHCTEMHBIH
ah ey, «mHDOpMaLIMOHHAS CUCTEMAY, «CUCTEMA YIIPABIICHUS,

BJIQJICHWE METOJaMU TMoucka wuHpopmammu B ceTH HHTepHET, yMeHue
KPUTHUYECKH OIICHUBATh WH(OPMAIIHIO, TOIYICHHYIO U3 CeTH VIHTEepHET;

YMEHHE XapaKTepu30BaTh OOJbIIME JaHHbIE, TPUBOJAUTH IPUMEPHI
UCTOYHUKOB HX TOJY4YEHMs] W  HAlpaBJICHHUs  HWCIOJIb30BaHUS, YMEHHUE
KJIaCCU(PUIIMPOBATh OCHOBHBIE 33Jaud AaHAJIW3a JaHHBIX (MPOTHO3MPOBAHUE,
KJaccuukanus, KJIacTepU3alus, aHam3 OTKJIOHCHHIA), MOHUMATH
MOCIIEI0BATEIBHOCTD PEIICHUS 3a/1a4 aHAJIM3a JaHHBIX: COOp MEPBUYHBIX JTaHHBIX,
OYUCTKAa M OIICHKa KauecTBa JaHHBIX, BBIOOp W/WIM TOCTPOEHUE MOJEIH,
npeoOpa3oBaHue JAHHBIX, BU3YAIU3AllHsl TaHHBIX, HUHTEPIPETAIUs Pe3yIbTaToB;

MOHMMAaHHWE OCHOBHBIX MPHUHIIMIIOB YCTPOHCTBA U (PYHKIIMOHUPOBAHHS
COBPEMEHHBIX CTAlIMOHAPHBIX U MOOWMIIBHBIX KOMIIBIOTEPOB, TCHICHIIUN Pa3BUTHS
KOMIBIOTEPHBIX TEXHOJIOTHIA;

BJIa/ICHHE HaBbIKaMHU pabOThl C OMEPAMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJIaMU ITPOTPAMMHOT0 0OecrieueHust AJi PElIeHHs] Y4eOHbIX 3a71a4 10 BEIOpaHHON
crieluain3aluu;

HaJIM4Ke MPEJCTABICHUN O KOMIIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM
MuUpe, 0 0a30BbIX MPUHIIUIIAX OPTaHU3ALUU U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
cereil, 00 oOmMX NpUHIUNAX pa3pabOTKu M (HYHKIMOHUPOBAHHUS WHTEPHET-
TIPUIIOKEHUM;



MOHUMAaHUE yrpo3 HHPOPMAIIMOHHON 0€301aCHOCTH, UCIIOJIH30BAaHNUE METOIOB
U CPEACTB MPOTHUBOJICUCTBHUS STUM YIpo3aMm, COOJIOJieHHEe Mep Oe30MacHOCTH,
NpPEAOTBPAIIAIOINX HE3aKOHHOE PACHPOCTPAHEHHE TEPCOHAIBHBIX JIAHHBIX,
coOmonenre TpeOOBaHUN TEXHUKH OE30MaCHOCTH M THUTHEHBI MpU paboTe C
KOMITBIOTEPAMHU U APYTMMHU KOMIIOHEHTaMH IIU(PPOBOTO OKPYKEHHsI, [IOHUMAHUE
MIPABOBBIX OCHOB UCIIOIb30BaHUS KOMIIBIOTEPHBIX MPOrpaMm, 0a3 JaHHBIX U padOThI
B cetu MHTEpHET;

NOHUMAHUE OCHOBHBIX IPUHLMUIIOB JUCKPETU3ALMHU PA3JIUYHBIX BHUIOB
uHbOpMaIlMK, YMEHHE ONpeNeniaTh HHPOPMAIMOHHBIA O0O0BEM TEKCTOBBIX,
rpaMUecKux M 3BYKOBBIX JAHHBIX MPHU 3aJaHHBIX HapameTpax AUCKPETHU3ALUU,
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/1ad CBOWCTBA MO3UMLMOHHOW 3anucu
YUCEJI, AITOPUTMA ITOCTPOEHUS 3aIIMCH YUCIIA B TO3UIIMOHHON CUCTEME CUUCIICHUS
C 3aJaHHBIM OCHOBAHHUEM M IIOCTPOCHHUS YHUCIA IO CTPOKE, COJEpKAILEH 3aIHCh
3TOTr0 YMUCJIA B TO3UIIMOHHON CUCTEME CUNUCIIEHUS C 3aJaHHBIM OCHOBAaHUEM, YMEHUE
BBINIOJIHATH apU(PMETHUECKHUE ONEepalliy B TO3ULIMOHHBIX CUCTEMAX CUHUCIICHUS;

YMEHUE BBINOJHATH MPe0oOpa30BAHMS JIOTUUECKUX BBIPAXKEHHUM, HCIIONb3Ys
3aKOHbl ajareOpbl JIOTUKM, YMEHHE CTPOMUTH JIOTMYECKOE BBIPAXXEHHE B
JM3BIOHKTUBHONW U KOHBIOHKTUBHOW HOPMAaJIbHBIX (hOpMax IO 3aJaHHOM TabiuIie
VMCTUHHOCTH, HCCJIEN0BATh O0OJACTh MCTUHHOCTU BBICKA3bIBaHUS, COAEPIKALIETO
NIEpeMEHHBIE, PEIIATh HECI0KHbIE JJOTUYECKUE YPABHEHUS U CUCTEMbI YpaBHEHUIA;

NOHMMaHuE O0a30BBIX aAIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uHbopMaluu (3aUCh YHUCEN B MO3UIMOHHON CHCTEME CUHCIIEHUS, HaXOXJICHUE
BCEX MPOCTHIX YHMCEI B 3aJJaHHOM JMara3oHe, 00paboTka MHOTOPa3psIAHbBIX LETbIX
YHCeJl, AHAJIU3 CUMBOJIBHBIX CTPOK U JAPYTHX), AITOPUTMOB NTOKCKA U COPTUPOBKH,
YMEHUE ONpPEAeNATh CI0XHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX alrOPUTMOB
(cyMMUpOBaHHE DJJIEMEHTOB MacCHMBa, COPTHPOBKA MacCuBa, MepeOOpHbIe
aJITOPUTMBI, IBOMYHBIA MOUCK) U MPUBOJHUTH MPUMEPHl HECKOJIBKUX aJTOPUTMOB
Pa3HOM CIOKHOCTH JJIsl PEIIECHUS OJHOU 3a/1a4u;

BJIAJICHUE YHUBEPCAJIbHBIM S3BIKOM IMPOrPaMMHUPOBAHUSI BBICOKOTO YpPOBHS
(Python, Java, C++, C#), npencraBieHusMH O O0a30BBIX THIAX JaHHBIX |
CTPYKTypax JaHHBIX, YMEHHE HCIOJIb30BaTh OCHOBHBIE  YIPaBISIONIUE
KOHCTPYKLIMM, YMEHHUE OCYIIECTBIATh AHAINW3 NPEIJOKEHHOM MPOTrpaMMBbI:
ONPEAENATh PE3YNbTAThl PA0OTHI MPOTPAMMBI MPHU 33JaHHBIX MCXOJIHBIX JAHHBIX,
ONpENEIATh, NPU KAKUX HCXOJHBIX NAHHBIX BO3MOXKHO IOJYYEHUE YKAa3aHHBIX
pe3ynbTaTOB, BBIABISTH JIAHHBIE, KOTOPbIE MOTYT MPHUBECTH K OIIMOKEe B padote
nporpaMMel, (GOPMYIHPOBATH MPEATOKEHHUS MO YIYUIIEHUIO TPOrPaMMHOTO KOJIa;



YyMEHUE CO3/1aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI U
JIEMOHCTPALIMOHHBIE MAaTEpPHAIbl C UCIIOJI30BAHHUEM BO3MOKHOCTEH COBPEMEHHBIX
MPOTrPaAaMMHBIX CPEJICTB U O0JIAYHBIX CEPBUCOB;

YMEHHE UCTIOJIb30BaTh 3JICKTPOHHBIE TAOIUIIBI AJIs1 aHATIM3a, IPEACTABIICHUS U
00paOOTKU JaHHBIX (BKJIIOYAsl BBIUKCICHHE CYMMBI, CPEIHETO apu(PMETHUECKOTO,
HauMOOJIBIIIET0O W HAWMEHBILErO0 3HAYCHWM, pelieHue YpaBHEHUH, BBIOOD
ONTUMAJILHOTO  pEeIIeHUs, TMOoA00p JMHUU  TpEeHJa, pelIeHue  3ajad
IIPOTHO3UPOBAHUS).

B npouecce u3yueHus Kypca HUHPOPMATHKU YTayOJ€HHOro ypoBHs 6 11
K1acce 00yJaronuMucs OyTyT JOCTUTHYTHI CISAYIOIIHE MTPEIMETHBIC Pe3yIbTaThI:

YMEHHE CTPOUTh HEPABHOMEPHBIE KOJbI, JOIMYCKAIOUIME OJHO3HAUYHOE
JEKOIUPOBaHUE COOOIIeHUH (TpeUuKCHBIE KOABI), HCIOJIb30BATH IMPOCTEHIINE
KOJbI, KOTOpBIE TIO3BOJIAIOT OOHAPYKMBATh U UCHPABIIATH OMIMOKK TIPH Tepenaye
JAHHBIX, CTPOUTH KOJ, 00ECIEeYMBAIONINI HAWMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUINHY COOOILEHUSI MPH HU3BECTHOM 4YacTOTE CHUMBOJIOB, MOSCHSATH NPUHIUIIBI
paboThI MPOCTHIX AITOPUTMOB CKATHSI TAaHHBIX;

YMEHHE pelllaTh aJrOPUTMUUYECKUE 3ajaud, CBSI3aHHBIE C aHAJIU30M Irpados
(3a/1a4¥ MOCTPOCHUS ONTUMAIILHOTO IMTyTH MEXIY BepIIMHAMu rpada, orpeneacHus
KOJIMYECTBA PA3NUYHBIX TyTeH MEXIy BEpIIMHAMH OPHEHTHPOBAHHOTO
alIMKJIMYECKOTro rpada), yMeHue UCroiIb30BaTh AEPEBbs PU aHATU3E U OCTPOSCHUH
KOJIOB U JUIsl IPEACTABIICHUS apU(PMETHUECKUX BBIPAXKEHHUM, NIPU pELICHUH 3a/1a4
MIOWCKAa M COPTUPOBKH, YMEHUE CTPOUTH JIEPEBO UTPHI MO 33JaHHOMY alTOPUTMY,
pa3pabaTeiBaTh 1 000CHOBBIBATH BHIMTPHIIITHYIO CTPATETHIO UTPHI;

yMEHHE pa3padaTbiBaTh W pEANM30BBIBaTH B BHUAEC NporpamMMm 0Oa3oBbIC
aJITOPUTMBbI, YMEHHUE HCIOJIb30BAaTh B MPOrpPaMMax JAHHbIE PA3IMYHBIX THUIIOB C
y4€TOM OTpaHMUYEHUI Ha JUana3oH MUX BO3MOXKHBIX 3HAUEHUHM, MPUMEHSTH NpU
pEIIeHNH 3a/1ay CTPYKTYPhI JaHHBIX (CTIMCKH, CIIOBAPH, CTEKH, OYEpPEIH, IePEBH),
UCTIONBb30BaTh 0a30BbIE OMEpalid CO CTPYKTYpaMH JaHHBIX, TPUMEHSTH
CTaHJIapPTHBIE U COOCTBEHHBIEC MOAMPOrPAMMBI JIJIs1 00paOOTKH YHCIIOBBIX TaHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJB30BaTh TPH pPa3paboTke mporpamMm OUOIHOTEKH
HNOJIMpPOrpaMM, 3HaTh (YHKUHMOHAJIbHbIE BO3MOXXHOCTH HHCTPYMEHTAJIbHBIX
CPEICTB Cpelbl pa3paboTKH, yMEHHUE UCTIOIh30BaTh CPECTBA OTIAIKH MPOTPAMM B
cpelie MpOorpaMMHUPOBaHUS, YMEHUE IOKYMEHTHUPOBATH IPOTPAMMBEI;

YMEHHE CO3aBaTh BeO-CTPaHHULIbI,

BJIa/ICHE OCHOBHBIMU CBEJICHUSIMH 0 0a3aX TaHHBIX, UX CTPYKTYpPE, CPEICTBAX
CO37aHusi U paboOThl C HUMH, YMEHHE HCIOJIb30BaTh TAaOJUYHBIE (PENSILIMOHHBIC)
0a3bl JaHHBIX (COCTaBISATH 3aMpPOCHl B 0a3axX JAHHBIX, BBIIOJHITH COPTUPOBKY U
MOWCK 3amuced B 0a3e JaHHBIX, HANOJHATH pa3paboTaHHyiO0 0a3zy [aHHBIX) U
CHPAaBOYHBIE CHCTEMBI;



YMEHHE UCIOJIb30BaTh KOMIIBIOTEPHO-MAaTeMaTHUECKUE MOJICIH I aHAJIH3a
O00BEKTOB U MPOIIECCOB: GOPMYIUPOBATH II€]Tb MOJICITUPOBAHHSI, BHITIOTHITH aHAIH3
PE3yNIbTAaTOB, TMONYYCHHBIX B XOJIe¢ MOJICIMPOBAHUS, OIICHUBATh COOTBETCTBHE
MOJIETI MOJIEIUPYEeMOMY OOBEKTY WM TPOIeCCY, MPEACTaBIATh Pe3yJbTaThl
MOJICTTUPOBAHUS B HArJISITHOM BUJC,

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

MOHMMAaHHE OCHOBHBIX MPHHIIMIIOB Pa0OThI, BO3MOKHOCTEH M OTpaHHUYCHUS
NPUMEHEHHUS TEXHOJIOTUH MCKYCCTBEHHOT'O WHTEIUIEKTa B Pas3iIMUYHBIX OOJIACTSX,
HaJIMYMe TPEJCTABICHUN O Kpyre pelraeMblX 3aJad MAallMHHOTO OOY4YeHHUs
(pacnio3HaBaHUs, KIACCU(PUKAIMU U MPOTHO3UPOBAHNS) HATUYHME TPEICTABICHUIN
00  WCTHOJB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJIOTUA B Pa3IAYHBIX
npodeccruoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne  HaumenoBanme KoamdecTBo yacoB
n/ pa3aesioB U TeM Bcer  KoHTpoJbH IIpakTuyeck JuiekTpoHHbIE (UG pPOBbIE) 00pa3oBaTebHbIE PECYPCHI
n NpOrpaMMmel 0 bie padoThI ue padoThl
Pa3nea 1. {u¢gpoBasi rpaMOTHOCTH
KommneroTep -
YHUBEpCAIbHOE https://kpolyakov.spb.ru/school/probook/python.htm
11 YCTPOHCTBO 6 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/co
00paboTku mplete/
JAaHHBIX
https://kpolyakov.spb.ru/school/probook/python.htm
IT
1.2 POTPaMMHO® 6 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/co
obecrieueHue
mplete/
https://kpolyakov.spb.ru/school/probook/python.htm
1.3 OMIBIOTEPHRIE 5 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/co
cet mplete/
M opMATAOHHa https://kpolyakov.spb.ru/school/probook/python.htm
14 P 7 2 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/co
s1 0€3011aCHOCTh
mplete/
Uroro no pazaeny 24
Pa3nea 2. Teopernyeckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue https://kpolyakov.spb.ru/school/probook/python.htm
2.1 uHpOpMaluU B 19 2 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/co

KOMITbIOTEPE

mplete/



https://kpolyakov.spb.ru/school/probook/python.htm
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://kpolyakov.spb.ru/school/probook/python.htm
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://kpolyakov.spb.ru/school/probook/python.htm
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://kpolyakov.spb.ru/school/probook/python.htm
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://kpolyakov.spb.ru/school/probook/python.htm
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/

99 OCHOBBI aNTeOpHI 14 1
JIOTUKHU
23 Kommnsrorepnas 7 1
apudMeTrKa
Hroro no pazaeny 40

https://kpolyakov.spb.ru/school/probook/python.htm
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/co
mplete/

https://kpolyakov.spb.ru/school/probook/python.htm
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/co

mplete/

Pa3nea 3. AiiropuT™Mbl M1 IPOrpaMMHUpPOBaHue

BBenenue B

3.1 porpaMMHpOBaH 16 0.5
ne

3. BcrmomorarensHBI 8 5

€ aJITOPUTMBI

https://kpolyakov.spb.ru/school/probook/python.htm
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/co
mplete/

https://kpolyakov.spb.ru/school/probook/python.htm
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/co
mplete/

https://kpolyakov.spb.ru/school/probook/python.htm

3.3 Hucnennere 5 3 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/co
METOAbI
mplete/
ANTOpUTMBI
06DABOTKI https://kpolyakov.spb.ru/school/probook/python.htm
3.4 p 5 1 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/co
CHUMBOJIBHBIX
mplete/
JAHHBIX
ANTOPUTMBI https://kpolyakov.spb.ru/school/probook/python.htm
3.5 00paboTKu 10 3.5 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/co
MacCHBOB mplete/
Hroro no paszneny 44

Paznen 4. UndopmaumoHHbIe TEXHOJIOTUH



https://kpolyakov.spb.ru/school/probook/python.htm
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://kpolyakov.spb.ru/school/probook/python.htm
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://kpolyakov.spb.ru/school/probook/python.htm
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://kpolyakov.spb.ru/school/probook/python.htm
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://kpolyakov.spb.ru/school/probook/python.htm
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://kpolyakov.spb.ru/school/probook/python.htm
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://kpolyakov.spb.ru/school/probook/python.htm
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/

OO6paboTtka https://kpolyakov.spb.ru/school/probook/python.htm
4.1 TEKCTOBBIX 6 2.5 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/co
JIOKYMEHTOB mplete/
https://kpolyakov.spb.ru/school/probook/python.htm
4.2 AHanus JaHHbBIX 8 3 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/co
mplete/
Hroro no pazneny 14
PezepBHOE Bpemst 14
OBIIEE
KOJIMYECTBO
YACOB IO 136 215

I[TPOTPAMME



https://kpolyakov.spb.ru/school/probook/python.htm
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://kpolyakov.spb.ru/school/probook/python.htm
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/

11 KJIACC

Ne HaumMeHoBaHHe KoaudecTBO yacoB
n/ pa3esioB U TeM Bcer KontpoJubn IIpakTnyeck JuaexkTpoHHble (HU(poBbIe) 00pa3oBaTebHbIE PeCYpPChI
n NpOrpaMMmel 0 ble padoThI ue padoThl
Pa3nea 1. Teopernyeckue 0CHOBbI HH(POPMATHKH
Nudopmanus u https://kpolyakov.spb.ru/school/probook/python.htm
11 HH(pOpPMaITMOHHBI 10 2.5 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/co
€ TIPOILIEeCChI mplete/
https://kpolyakov.spb.ru/school/probook/python.htm
1.2 MopaenupoBanne 8 2 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/co
mplete/
Utoro no pazneny 18
Pasjien 2. AnroputMbl 1 IPOrpaMMHUPOBaHUeE
JIEMEHTEI https://kpolyakov.spb.ru/school/probook/python.htm
2.1 Teopun 6 1 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/co
aJrOpUTMOB mplete/
ANropuTt™msl 1 https://kpolyakov.spb.ru/school/probook/python.htm
2.2 CTPYKTYpBbI 28 10 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/co
AHHBIX mplete/
OCHOBEI
00BEKTHO-
ODHCHTHPOBAHHOL https://kpolyakov.spb.ru/school/probook/python.htm
2.3 p p 16 45 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/co
0 mplete/
POrpaMMHUPOBaH
nst
Hroro o pazneny 50



https://kpolyakov.spb.ru/school/probook/python.htm
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://kpolyakov.spb.ru/school/probook/python.htm
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://kpolyakov.spb.ru/school/probook/python.htm
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://kpolyakov.spb.ru/school/probook/python.htm
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://kpolyakov.spb.ru/school/probook/python.htm
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/

Paznen 3. UndopmaunoHHbIe TEXHOJIOTHH

KomneroTepho- https://kpolyakov.spb.ru/school/probook/python.htm
3.1 MaTeMaTHYeCKOC 8 2 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/co
MOJEIUPOBAHHUE mplete/
https://kpolyakov.spb.ru/school/probook/python.htm
3.2 Bba3el maHHBIX 10 4 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/co
mplete/
https://kpolyakov.spb.ru/school/probook/python.htm
3.3 Be06-caiiTel 14 4 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/co
mplete/
KoMmbioTepHas https://kpolva_kov.spb.ru/school/probook/pvthon.htm _ _
3.4 8 3.5 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/co
rpaduka
mplete/
3D- https://kpolyakov.spb.ru/school/probook/python.htm
3.5 8 3 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/co
MOACIIUPOBAHUC
mplete/
Hroro no paszneny 48
PesepBHoe Bpems 20
OBIIEE
KOJIMYECTBO
YACOB IIO 136 0 365
ITPOTPAMME



https://kpolyakov.spb.ru/school/probook/python.htm
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://kpolyakov.spb.ru/school/probook/python.htm
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://kpolyakov.spb.ru/school/probook/python.htm
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://kpolyakov.spb.ru/school/probook/python.htm
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://kpolyakov.spb.ru/school/probook/python.htm
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/




HOYPOYHOE IINTAHUPOBAHHUE

POIIECCOPOM

10 KVIACC
No KoanuecTBo 4acoB
n/ Tema ypoka Bcer KonTpoabu IIpakTuyeck JJleKTPOHHBbIE HU(PPOBBIE 00pa3oBaTe/bHbIE PeCypPChl
1 0 ble padoThI ue padoTsbl
TpebGoBanus
TCXHHUKHU
0€30I1aCHOCTH U
TUTUEHBI TIPU
aGoTe https://kpolyakov.spb.ru/school/probook/python.htm
1 p 1 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
KOMITbIOTEpaMHU U
omplete/
OpYTrUMU
KOMIIOHCHTaAMHA
1 poBoro
OKpYKCHHSI
[TpuHIHIBI pabOTHI
KOMITBIOTEDOB https://kpolyakov.spb.ru/school/probook/python.htm
2 P 1 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
KOMHI)IOTepHBIX
omplete/
CHUCTEM
OOMEH NaHHBIMHU C
MOMOIIBIO IIHH. https://kpolyakov.spb.ru/school/probook/python.htm
3 KonTpomnepst 1 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
BHEITHUX omplete/
YCTPOWCTB
ABTOMAaTHYECKOE
. https://kpolyakov.spb.ru/school/probook/python.htm
4 1 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
MpOrpaMMBbI

omplete/



https://kpolyakov.spb.ru/school/probook/python.htm
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://kpolyakov.spb.ru/school/probook/python.htm
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://kpolyakov.spb.ru/school/probook/python.htm
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://kpolyakov.spb.ru/school/probook/python.htm
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/

OneparuBHasi,
MOCTOSIHHAS U
JOJITOBPEMEHHAS
MaMSTh.
KonTposnepst
BHELIHUX
YCTPOMCTB.
IIpssmoit noctyn

https://kpolyakov.spb.ru/school/probook/python.htm
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c

omplete/

ImamMsaTu
CoBpemenHble https://kpolyakov.spb.ru/school/probook/python.htm
KOMIIBIOTEPHBIE https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
TEXHOJIOTUH omplete/
IIporpammHuoe
obecrieueHue
KOMITBIOTEPOB, https://kpolyakov.spb.ru/school/probook/python.htm
KOMITBIOTEPHBIX https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
CHUCTEM U omplete/
MOOMJILHBIX
YCTPOWCTB
CucremHoe
MPOrpaMMHOE https://kpolyakov.spb.ru/school/probook/python.htm
obecrnieueHue. https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
OrneparnoHHbIC omplete/
CUCTEMBI
Y TUIIUTHL.
Tpaiiseps: https:// kpolva'kov.spb.ru/school/probook/pvthon.htm . _
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Wucramngauus n
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CHUHCTAJLJIAII S . . .
10 A H https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
MIpOrpaMMHOT0
omplete/
obecnieueHus
daiinnoBrie
CUCTCMBI.
[TpunHIUTIBL
pa3MeIIeHus 1
MMCHOBAHIS https://kpolyakov.spb.ru/school/probook/python.htm
11 . https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
(haiinoB B
. omplete/
JOJITOBPEMEHHOM
namsatu. 111a0noHb!
JUTSL OLIUCAHUA
rpymi ¢aiinos
3aKOHOIATEIBCTBO
Poccuiickoi
®enepauuu B https://kpolyakov.spb.ru/school/probook/python.htm
12 oOJactu https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
MIPOTPaAMMHOTO omplete/
obecrieueHus 1
JAaHHBIX
[TpuHIMUIIBL
MIOCTPOEHUS U https://kpolyakov.spb.ru/school/probook/python.htm
13 arraparHble https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
KOMITOHEHTBI omplete/

KOMIIBIOTCPHBIX
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cereii. CeTeBhIE
IIPOTOKOJIBI
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omplete/
Paznenenue IP-
CETH Ha TTOCETH ¢ https://kpolyakov.spb.ru/school/probook/python.htm
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IIOMOIIIBKO MAaCOK
. omplete/
ImoaceTen
CeteBoe https://kpolyakov.spb.ru/school/probook/python.htm
16 aAMUHUCTPUPOBAHU https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
e omplete/
Bunanr
OCATCIIBHOCTHU B
cetu UnTepHer.
CeDBHChL https://kpolyakov.spb.ru/school/probook/python.htm
17 p https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
NHrepHera.
omplete/
I'ocynapcTBeHHBIE
3J'ICKTpOHHLIe
CEPBHCHI U YCIyTH
HopMatonHas https://kpolyakov.spb.ru/school/probook/python.htm
18 pMat https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
0€30I1aCHOCTE
omplete/
Bpenonocuslie
MPOTrpaMMHOE https://kpolyakov.spb.ru/school/probook/python.htm
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[IpakTnueckas
pabora 1o Teme
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20 " https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
AHTUBHPYCHBIC
omplete/
nporpamMmsr"
Opranuzanus
JIMYHOI'O apXI/IBa
uHpOpMaLUu. https://kpolyakov.spb.ru/school/probook/python.htm
21 PesepBHOE https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
KOITMPOBAHUE. omplete/
HaponLHa;[ 3amuTa
apxmBa
Iuposanie https://kpolyakov.spb.ru/school/probook/python.htm
22 p https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
JaHHBIX
omplete/
AJroput™ https://kpolyakov.spb.ru/school/probook/python.htm
23 mudpoBanus RSA. https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
Creranorpadus omplete/
IIpaxTrueckas
A60Ta 110 TeME https://kpolyakov.spb.ru/school/probook/python.htm
24 {J https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
HIudposanue
| omplete/
JAaHHBIX
Nudpopmanus,
JAHHBIC U 3HAHU .
VHGopMAIHOHHBIC https://kpolyakov.spb.ru/school/probook/python.htm
25 pMatt https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c

MIPOILIECCHI B
MPUPOJIE, TEXHUKE
# 0011IeCcTBE

omplete/
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HenpepsiBHble 1
JUCKPETHBIE
BEJIMYMHBI U

CUTHAJIBI.
HeobxonumMocTh
THACKPETU3ALUN https://kpolyakov.spb.ru/school/probook/python.htm
26 uH(pOpMaIHH, https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
MpeIHA3HAYCHHOU omplete/
JUTSL XpaHEHU S,
nepenavyu u
00paboTKH B
U (ppoBHIX
cucTemMax
JBonuHOE
KOJIMPOBaHUE.
PaBHOMepHBIE N
HEpaBHOMEPHBIE
KOJBI. https://kpolyakov.spb.ru/school/probook/python.htm
27 JlekonupoBanue https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
COOOIIEHNUH], omplete/
3aIMCaHHBIX C
TTOMOIITHIO
HCPaBHOMCPHBIX
KOJIOB
Vcaosue dano.
[Toctpoenue https://kpolyakov.spb.ru/school/probook/python.htm
28 OJTHO3HAYHO https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
JIEKOTUPYEMBIX omplete/

KOA0B C IOMOIIIBIO
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nepesa. I'pad A

A. MapkoBa
Enuanner
H3MEPEHUS
KOJIMYECTBA
HEGOPMAIEH https://kpolyakov.spb.ru/school/probook/python.htm
29 p u' https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
AndaBUTHBIHA
omplete/
IOIX0/ K OLICHKE
KOJIM4YECTBaA
nHpopmauu
CHCTEMbI https://kpolyakov.spb.ru/school/probook/python.htm
30 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
CUUCJICHUA
omplete/
HepeBoz[ qucell nu3
OITHO# CHCTEMET https://kpolyakov.spb.ru/school/probook/python.htm
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CUUCJICHUA B
omplete/
APYTryro
JIBonuHasl,
BOCBMepI/I‘-IHa}I n
O T—— https://kpolyakov.spb.ru/school/probook/python.htm
32 p https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
s CUCTCMBbI
omplete/
CUUCIICHUS, CBA3b
Me}KI[y HUMHA
JIBonuHasl,
BOCBMepI/I‘-IHaSI n
lleCTHAIATEPHHHA https://kpolyakov.spb.ru/school/probook/python.htm
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I CUCTEMBI

CUHHCJICHHUA, CBA3b
MCXKIY HUMHU
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JBonuHas,
BOCbMEpUYHAs U

https://kpolyakov.spb.ru/school/probook/python.htm

34 tHecTHaRNaTepuHa https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
s CUCTEMBbI omplete/
CUHCJICHHUA, CBA3b
MCXKIAYy HUMU
Apudmerndeckue
olepauuu B https://kpolyakov.spb.ru/school/probook/python.htm

35 HO3UILIMOHHEBIX https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
cucTeMax omplete/
CUUCJIICHUA
Tponunas https://kpolyakov.spb.ru/school/probook/python.htm

36 ypaBHOBEIICHHAs https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
CHUCTEMA CUHUCIICHUA m
JIBonuHO- https://kpolyakov.spb.ru/school/probook/python.htm

37 JleCsITUYHAas https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
CHUCTEMA CUUCIECHUS omplete/
Komuposame https://kpolva_kov.spb.ru/school/probook/pvthon.htm _ _

38 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
TCKCTOB omolete/
PactpoBoe https://kpolyakov.spb.ru/school/probook/python.htm

39 KOJIMPOBaHUE https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
U300pakeHnit omplete/
[IpakTnueckas
pabora 1o Teme https://kpolyakov.spb.ru/school/probook/python.htm
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[BeToBBIE MOAENH.

BekropHoe
KOJIMpOBaHUE.
Mopmarsi hailios https://kpolyakov.spb.ru/school/probook/python.htm
41 p ’ https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
TpéxmepHas
omplete/
rpaduka.
OpakraibHas
rpaduka
Konuposanue
3ByKa. OneHka
MH(POPMAITMOHHOTO
00BEMa 3BYKOBBIX https://kpolyakov.spb.ru/school/probook/python.htm
42 JIAHHBIX TIPU https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
3aJaHHBIX YaCTOTE omplete/
JIMCKPETU3AIUU U
pa3psAaHOCTH
KOJIMPOBaHUs
[IpakTnueckas
pabora 1o Teme https://kpolyakov.spb.ru/school/probook/python.htm
43 "Tuckperusanus https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
3BYKOBOI omplete/
uHpopmanun"
OCHOBEI AMFC60bL https://kpolyakov.spb.ru/school/probook/python.htm
44 p https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
JIOTUKHU
omplete/
Jlornueckue
O — https://kpolyakov.spb.ru/school/probook/python.htm
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Tabmuue!

HCTHUHHOCTHU

omplete/
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Jlornueckue

BI)Ipa}KeHI/ISI.
Jloruueckue
TOXIECTBA. https://kpolyakov.spb.ru/school/probook/python.htm
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JIOTUYECKHX omplete/
TOXIOCCTB C
IOMOILBIO TAOJIHILL
HNCTHUHHOCTHU
[IpakTrueckas
pabota 1o Teme
«ITocTpoenue u https://kpolyakov.spb.ru/school/probook/python.htm
47 aHaJIN3 Ta0INII https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
HCTHUHHOCTHU B omplete/
TaOJIMYHOM
mnpoueccope»
Jlornueckue
OTepaIHH 1 https://kpolyakov.spb.ru/school/probook/python.htm
48 P https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
onepanuu Hajg
omplete/
MHO>KECTBaAMU
Jlornueckue
OTepaIHH 1 https://kpolyakov.spb.ru/school/probook/python.htm
49 P https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
onepanuu Hajq
omplete/
MHO>XXECTBaAMU
3aKoHBI aIre0pbl
J— https://kpolyakov.spb.ru/school/probook/python.htm
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OKBUBAJICHTHBIE
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JIOTUYECKUX
BBIPAYKECHU I

Jlornueckue
ypaBHEHUS U

https://kpolyakov.spb.ru/school/probook/python.htm

51 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
CHUCTCMBI
. omplete/
ypaBHeHI/II/I
Jloruueckue
¢byHKIMN.
3aBUCUMOCTD
KOJIM4YeCTBA
BO3MOXXHBIX
https://kpolyakov.spb.ru/school/probook/python.htm
JJIOTHMYCCKUX R . .
52 . https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
GbyHKIM OT
omplete/
KOJIM4YECTBA
apFYMCHTOB.
TlomHbIE CUCTEMBI
JIOTUYCCKUX
byHKIMI
Kanonnueckue
(hOpPMBI TOTUYECKUX
BBIPA)KCHU.
CosepiiieHHBIE
U3BIOHKTHUBHBIE U https://kpolyakov.spb.ru/school/probook/python.htm
53 KOHBIOHKTUBHEIE https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
HOpPMAaJIbHbIE omplete/

(hOpMBI, aITOPUTMBI
WX TIOCTPOEHUS 10
Ta0IHuIIE
NCTUHHOCTH
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Jlornueckue
3JIEMEHTEI B

https://kpolyakov.spb.ru/school/probook/python.htm

54 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
COCTaBC
omplete/
KOMHBIOTCpa
Tpurrep.
CvMMaTO https://kpolyakov.spb.ru/school/probook/python.htm
55 M p- . https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
MHoropa3psaHblIii
omplete/
CymMMarop
[Toctpoenue cxem
Ha JIOTHYCCKUX
SeMEHTAX. 3AMCE https://kpolyakov.spb.ru/school/probook/python.htm
56 ' https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
JJOIT'MYCCKOI'O
omplete/
BBIpAXXCHUA 110
J'IOFI/I‘ICCKOfI CXEMEC
Muxkpocxembl 1 https://kpolyakov.spb.ru/school/probook/python.htm
57 TEXHOJOTUS UX https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
MIPOU3BOJICTBA omplete/
[IpencraBnenue
IICJIBIX YHUCCII B
IHaMsITHu
KOMIThIOTEpA.
OrpaHn4eHHOCTh https://kpolyakov.spb.ru/school/probook/python.htm
58 Uara3oHa Yuceml https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c

IIPY OIPaHUYECHUN
KOJIMYECTBA
pa3psI0B.
[Iepenonnenune
pa3psAHON CETKH

omplete/
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be33HakoBbic U
3HAKOBBIE JAHHBIE.
3HAKOBBII OUT.

https://kpolyakov.spb.ru/school/probook/python.htm

59 Jlgoutmbili . https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
JIOTOTHATEIbHBIA
omplete/
KO
OTpI/II_[aTeJIBHBIX
yHCel
[To6GurtoBEIE
JIOTHYECKHE
OTepalnH. https://kpolyakov.spb.ru/school/probook/python.htm
60 Jlormueckuii, https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
apudmeTnuecKkuii u omplete/
OUKINYEeCKUHU
CIIBUTH
udposanue ¢
IMOMOILBIO
HOBHTOBOI https://kpolyakov.spb.ru/school/probook/python.htm
61 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
oTepaluu
omplete/
«UCKITFOYAIOIIEe
NJIN»
[IpencraBnenue u
XpaHEHHE B TaMSITH https://kpolyakov.spb.ru/school/probook/python.htm
62 KOMIIBIOTEPA https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
BEILIECTBEHHBIX omplete/
quces
Brmomaenne https://kpolyakov.spb.ru/school/probook/python.htm
63 omnepaunui ¢ https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c

BEUICCTBECHHBIMU

omplete/
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qHCIIaMH,
HaAKOILJICHHE
OIMUOOK MTPH

BBIYHMCJICHHSIX
[IpakTnueckas
pabota mo Teme
«3yuenue
IOpas3psTHOTO https://kpolyakov.spb.ru/school/probook/python.htm
64 MAaIIXHHOTO https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
MpeICTaBICHUS omplete/
LIEIBIX "
BCIICCTBCHHBIX
quce»
Arams https://kpolyakov.spb.ru/school/probook/python.htm
65 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
aJITOPUTMOB omplete/
Oransl pereHus
3a7a4 Ha
KOMITBIOTEPE.
VIHCTPYMEHTAbHI https://kpolva_kov.spb.ru/school/probook/pvthon.htm _ _
66 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
€ CpeJicTBa: omplete/
TPaAHCIATOP,
OTJIa4HK,
PO UITUPOBITUK
Cpena
IporpaMMHpPOBaHU https://kpolyakov.spb.ru/school/probook/python.htm
67 s. Komounsmus u https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
MHTEPIIpETALNS omplete/

IIPOrpaMM.
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BupryansHusie
MAalIVHBbI.
WuTerpupoBanHas
cpena pa3paboTKu

Mertonasl oTiiagKu

https://kpolyakov.spb.ru/school/probook/python.htm

68 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
IporpaMm
omplete/
Tunbl nepeMeHHbIX
B SIBEIKE https://kpolyakov.spb.ru/school/probook/python.htm
69 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
IpOrpaMMUpPOBaHU
omplete/
A
OGpaBoTKa eI https://kpolyakov.spb.ru/school/probook/python.htm
70 P https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
aucel omplete/
O6paboTka https://kpolyakov.spb.ru/school/probook/python.htm
71 BEIIECTBEHHBIX https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
qHcen omplete/
Crny4aiinbie u https://kpolyakov.spb.ru/school/probook/python.htm
72 IICEBJIOCITYyYalHbIE https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
ypcia omplete/
https://kpolyakov.spb.ru/school/probook/python.htm
BertBienus. B . .
73 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
CrnoxHble ycloBuUs
omplete/
https://kpolyakov.spb.ru/school/probook/python.htm
74 [ukiel ¢ ycmoBrem https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
omplete/
[ukbI Mo https://kpolyakov.spb.ru/school/probook/python.htm
75 IIEPEMEHHOM. https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
B3anmozamensemo omplete/
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CTh Pa3JIUYHBIX
BUJIOB LIUKJIOB

O6paboTka
HATypaJbHbIX https://kpolyakov.spb.ru/school/probook/python.htm
76 YHCEN C https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
HUCIOJIb30BaHUEM omplete/
IIMKJIOB
HaxoxnaeHne Bcex
IMPOCTBIX YHUCCII B
3aJaHHOM
JHaIIa30He https://kpolyakov.spb.ru/school/probook/python.htm
7 [TpakTrueckas 0.5 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
paboTa 1o Teme omplete/
«Pemmenne 3a1a4
METOAOM
nepedopar»
https://kpolyakov.spb.ru/school/probook/python.htm
78 WNHBapuaHT nukna https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
omplete/
JToKyMEHTHPOBAHH https://kpolva_kov.spb.ru/school/probook/pvthon.htm _ _
79 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
€ IMporpamMm omplete/
O6paboTka
https://kpolyakov.spb.ru/school/probook/python.htm
80 HAHHBIX, https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
XpaHAIIUXCA B m
(aiimax
Pas6ueHHe 3a1aun https://kpolya_kov.spb.ru/school/probook/pvthon.htm _ _
81 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c

Ha [oa3agaun

omplete/
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Wcnonp3oBanue
CTaHJIapTHOU
ONOJINOTEKH SI3BIKA

NIPOrpaMMHUPOBAHU https://kpolyakov.spb.ru/school/probook/python.htm
82 s. [loakmrouenue https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
OMOJIMOTEK omplete/
oanporpaMm
CTOPOHHUX
IIPOU3BOUTENIEH
[Toanporpammel https://kpolyakov.spb.ru/school/probook/python.htm
83 (mpouenypsl u https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
byHKIHN) omplete/
[Toanporpammel https://kpolyakov.spb.ru/school/probook/python.htm
84 (mpouenypsl u https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
GyHKIHK) omplete/
[IpakTnueckas
A60Ta 110 TeME https://kpolyakov.spb.ru/school/probook/python.htm
85 {J https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
Pazpabotka
omplete/
noanporpamm"
Pexypcus.
PexypcuBHbIE
00BEKTHI
(ppakransr).
PeKVDCHBHEIC https://kpolyakov.spb.ru/school/probook/python.htm
86 P https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
MpoLeaypsl U
omplete/
GbyHKIUH.
Hcnons3oBanue
cTeKa ISt

OpraHu3aIu
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PEKYPCUBHBIX
BBI30BOB

[IpakTnueckas
pabota mo Teme

https://kpolyakov.spb.ru/school/probook/python.htm

87 " https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
PexypcuBHbIe
omplete/
oAnporpamMmsl"”
MoaynbHbIH
S https://kpolyakov.spb.ru/school/probook/python.htm
88 pHi https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
IIOCTPOEHUS
omplete/
IporpaMm
https://kpolyakov.spb.ru/school/probook/python.htm
YucneHable ; ) .
89 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
METOAbI
omplete/
[IpakTnueckas
pabota 1o Teme https://kpolyakov.spb.ru/school/probook/python.htm
90 «YucneHHoe https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
pelieHue omplete/
YpaBHEHUN»
HUcnonw3oBanue
T —— https://kpolyakov.spb.ru/school/probook/python.htm
91 P 8 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
BBIYUCJIINTCIIBbHBIX
omplete/
3amadax
[IpakTnueckas
pabora 1o Teme
o6k HHOe https://kpolyakov.spb.ru/school/probook/python.htm
92 p https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c

BBIUHCJICHHUE JUIUH
KPUBBIX H
wiomazaen puryp»

omplete/
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[IpakTnueckas
pabora 1o Teme
«ITonck

https://kpolyakov.spb.ru/school/probook/python.htm

93 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
MaKcuMyMma
omplete/
(MUHUMYMA)
GyHKITUNY
O6paboTka
CUMBOJILHBIX
JTAHHBIX.
AJITOPUTMBI
Ty https://kpolyakov.spb.ru/school/probook/python.htm
94 p https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
CHUMBOJIbHBIX
. omplete/
CTPOK: TIOJICUET
KOJIMYeCTBA
HOSBJICHUN
CHUMBOJIa B CTPOKE
AnropuTMBI
00paboTKu
CUMBOJILHEIX https://kpolyakov.spb.ru/school/probook/python.htm
95 CTpOK: pa30ueHue https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
CTPOKH Ha CJIOBA 110 omplete/
MPOOENTbHBIM
CHUMBOJIaM
AnropuTMBI
o0paboTku
CHMBOIBHBIX https://kpolyakov.spb.ru/school/probook/python.htm
96 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c

CTPOK: ITIOMCK
MIOACTPOKH BHYTPH
JAHHOM CTPOKH;

omplete/
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3aMeHa HallIeHHOU
MOJCTPOKH HA

JIPYTYIO CTPOKY

97

98

99

100

101

[IpakTnueckas
pabota mo Teme
"O6paboTKa CTpOK
C UCIIOJIb30BaHUEM
byHKIMHA
CTaHJIapTHOU
OMOIMOTEKH SI3bIKA
MPOrpaMMHUPOBAHH

E["

I'eneparus ciioB B
3aJJaHHOM
andaBure

MaccuBsl u
IIOCJIEZI0BATEIBHOC
TH YHCEIL.
IIpaxTueckas
pabota 1o Teme
"3anonHeHue
MaccuBa'

O000111éHHBIE
XapaKTEPUCTHKH
MaccuBa

JIMHENHBII TONCK
3aJJaHHOTO
3HAUCHUS B
MaccHBe.

0.5

0.5
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[IpakTnueckas
pabora 1o Teme
"JInHEeHbIN TOUCK
3aJIaHHOTO
3HAYEHUS B
Maccuse"
[IpakTuueckas

pabora 1o Teme
"[Touck

https://kpolyakov.spb.ru/school/probook/python.htm

102 MUHAMAIEHOTO 1 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
(MaKCHUMaJIbHOTO) omplete/
3JICMCHTA B omprete!
YHCJIIOBOM
Maccuse"
CopTtupoBka
OJTHOMEPHOTO
Maccusa. [IpocTsie
METOIbI
COPTHPOBKH. https://kpolva_kov.spb.ru/school/probook/pvthon.htm _ _
103 0.5 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
[IpakTnueckas omplete/
pabota 1o Teme
"[IpocTbie METOABI
COPTHUPOBKHU
maccuBa"
CoptupoBka
CIIUSTHUEM. https://kpolyakov.spb.ru/school/probook/python.htm
104  Beictpas 0.5 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
COPTUPOBKA omplete/

MaccuBa (aJropuT™m
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QuickSort).
[IpakTuueckas
pabora 1o Teme
"BricTpas
COpPTUPOBKaA
MaccuBa'

JIBOMYHBIN MOUCK B

OTCOPTUPOBAHHOM
MACCHEE https://kpolyakov.spb.ru/school/probook/python.htm
105 ) 0.5 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
[IpakTrueckas
omplete/
pabota 1o Teme
" JIBOMYHBII TOUCK"
JIBymepHbIe https://kpolyakov.spb.ru/school/probook/python.htm
106 MAaCCHUBBI https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
(MaTpHIIBI) omplete/
AJFODIIMEL https://kpolyakov.spb.ru/school/probook/python.htm
107 p https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
00pabOTKH MaTpPHI]
omplete/
https://kpolyakov.spb.ru/school/probook/python.htm
P
108 CIICHHE 3/t https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
aHaJIN3a TAaHHBIX
omplete/
CpenctBa https://kpolyakov.spb.ru/school/probook/python.htm
109 TEKCTOBOI'O https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
rpoiieccopa omplete/
https://kpolyakov.spb.ru/school/probook/python.htm
110 ?MHHOTep Had https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
BEpPCTKA TEKCTA
omplete/
https://kpolyakov.spb.ru/school/probook/python.htm
I1
111 pakTHaeckas 1 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c

pabota o Teme

omplete/
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"BépcTka
JOKYMEHTOB C

MaTeEMaTHYECKUMU
dbopmynamu"
VHCTDYMEHTEL https://kpolyakov.spb.ru/school/probook/python.htm
112 Py https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
peLeH3UPOBAHUS
omplete/
[IpakTuueckas
https://kpolyakov.spb.ru/school/probook/python.htm
pabora 1o Teme . . .
113 1 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
MHorocTpaHU4YHbI
omplete/
€ JOKYMEHTHI"
O06aunbie
CEPBHUCHI.
KomnexkTuBuas
pabora ¢
https://kpolyakov.spb.ru/school/probook/python.htm
JIOKyMEHTaMHU. . . .
114 0.5 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
[IpakTnueckas
omplete/
pabora 1o Teme
"KoJuiekTuBHAaA
pabora ¢
JOKyMeHTamu'"
https://kpolyakov.spb.ru/school/probook/python.htm
A . - . .
115 HATIHS JIAHHbIX https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
Bonbnimne nanaeie
omplete/
https://kpolyakov.spb.ru/school/probook/python.htm
MamuaHoe . . .
116 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
oOydeHune
omplete/
https://kpolyakov.spb.ru/school/probook/python.htm
A
117 HaJI3 JIAHHBIX © https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c

IIOMOILBIO

omplete/
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ANEKTPOHHBIX
TalJIuI

118

[IpakTnueckas
pabota mo Teme
"AHanu3 TaHHbBIX C
MTOMOIIIBIO
ANEKTPOHHBIX
Tabyurn"”

https://kpolyakov.spb.ru/school/probook/python.htm
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c

omplete/

119

[TocTpoenne
rpauKoB
GbyHKIHH.
[IpakTrueckas
pabora 1o Teme
"Harnsagaoe
Mpe/ICTaBICHHE
pe3yJIbTaToB
CTaTUCTUYECKOU
00pabOTKHU JTaHHBIX
B BHJIC TUAarpaMM
CpelcTBaMH
penakropa
3IEKTPOHHBIX
Tabaurn"

0.5

https://kpolyakov.spb.ru/school/probook/python.htm
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c

omplete/

120

JInHnnm Tpenna.
IIpaxTrueckas
pabota o Teme
"I[Toxbop muHUH
TpeHJa,
MpOrHo3upoBaHue"

0.5

https://kpolyakov.spb.ru/school/probook/python.htm
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c

omplete/
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[Toxbop

napamerpa.
[IpakTuueckas
pabota 1o Teme https://kpolyakov.spb.ru/school/probook/python.htm
121 "UucaeHHoe 0.5 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
peuieHue omplete/
YPaBHEHUH C
MTOMOIIIBIO TT0100pa
napametpa"
Onrumuzanus Kak
MMOUCK HAWJTYYIIETro
peuieHus B
3aJaHHBIX
YCIIOBHSIX.
TpaxTuycckas https://kpolva'kov.spb.ru/school/probook/pvthon.htm _ '
122 0.5 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
pabora 1o Teme omplete/
"Pemenue 3agau
ONITUMU3AIINH C
MOMOIIBIO
AIEKTPOHHBIX
Ta0u"
https://kpolyakov.spb.ru/school/probook/python.htm
123 = PesepBHOe Bpems https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
omplete/
https://kpolyakov.spb.ru/school/probook/python.htm
124 = Pe3sepBHOE Bpems https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
omplete/
https://kpolyakov.spb.ru/school/probook/python.htm
125 PesepBHOE Bpemst https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c

omplete/
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126

127

128

PesepBHOE Bpemst

PesepBHOE Bpems

PesepBHOE Bpems
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129

PesepBHOE Bpemst
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omplete/

130

131

132

PesepBHOE Bpemst
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133

PesepBHOE Bpems
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omplete/

134

135

PesepBHOe Bpems
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136 =~ PesepBHOe Bpems

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

136

21.5

https://kpolyakov.spb.ru/school/probook/python.htm
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c

omplete/



https://kpolyakov.spb.ru/school/probook/python.htm
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/

11 KJIACC

No KoanuecTBo 4acoB
n/ Tema ypoka Bcer  KoHTpoJibH IIpakTHyecK DJIeKTPOHHBIE HU(PPOBBIE 00pa3oBaTeIbHbIE PECypPChl
n 0 ble padoThI ue padoThl
KoIiecTBo https://kpolyakov.spb.ru/school/probook/python.htm
1 1 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
uHpOopMau
omplete/
AJFODHIMEL https://kpolyakov.spb.ru/school/probook/python.htm
2 p 1 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
cCXKaTtusia JaHHBIX
omplete/
AJFODHIM https://kpolyakov.spb.ru/school/probook/python.htm
3 p 1 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
Xaddpmana
omplete/
[IpakTrueckas
pabora 1o Teme
"CokaTie TAHHBIX C https://kpolyakov.spb.ru/school/probook/python.htm
4 A 1 1 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
IIOMOIIIBI0
omplete/
anropuTMa
Xappmana"
https://kpolyakov.spb.ru/school/probook/python.htm
5 Anroputm LZW 1 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
omplete/
AnropuTMBI
cXKatusid JaHHBIX C
HOTEDSIMI https://kpolyakov.spb.ru/school/probook/python.htm
6 P ) 1 0.5 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
IIpaxTrueckas
omplete/
pabota o Teme
"CykaTne TaHHBIX C
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OTEPSMU

(anroputmsl JPEG,
MP3)"
CKOPOCTS Tepeaun https://kpolyakov.spb.ru/school/probook/python.htm
7 p P https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
JaHHBIX
omplete/
ToMEXOVCTON MBI https://kpolyakov.spb.ru/school/probook/python.htm
8 y https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
© KOZIBI omplete/
[IpakTrueckas
AGOTA 110 TeMe https://kpolyakov.spb.ru/school/probook/python.htm
9 }? . https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
HOMeXOYCTOI/I‘-II/IB
; omplete/
BbI€ KOJBI
CucreMsl.
KoMmoneHTsl
CHUCTCMBI U UX
B3aNMOJICHICTBHE.
CHOTeMHbII https://kpolyakov.spb.ru/school/probook/python.htm
10 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
SPPexT. omplete/
YnpaBneHue Kak
MH(OPMALIMOHHBIN
nporecc. OOpatHas
CBA3b
Monenn i https://kpolyakov.spb.ru/school/probook/python.htm
11 a https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
MOJEIMPOBAHUE
omplete/
https://kpolyakov.spb.ru/school/probook/python.htm
12 I'pader https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c

omplete/
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Pemenue 3agau c

https://kpolyakov.spb.ru/school/probook/python.htm

13 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
MOMOIIIBIO TpadoB omplete/
https://kpolyakov.spb.ru/school/probook/python.htm
14 HepeBbs https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
omplete/
OCHOBHI TeopuH https://kpolya_kov.spb.ru/school/probook/pvthon.htm _ _
15 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
urp omplete/
[IpakTnueckas
pabota 1o Teme
"TTonck https://kpolyakov.spb.ru/school/probook/python.htm
16 BBIUTPBIITHOMN https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
CTpaTeruu B Urpe ¢ omplete/
MOJTHOH
nHpopmanuen"
CpencrBa https://kpolyakov.spb.ru/school/probook/python.htm
17 HCKYCCTBEHHOTO https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
UHTEIUIEKTA omplete/
[IpakTnueckas
pabora 1o Teme https://kpolyakov.spb.ru/school/probook/python.htm
18 "CpencrtBa https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
HCKYCCTBEHHOT'O omplete/
HHTEeIIIeKTa"
dopmanuzanus
IIOHATUS
— https://kpolya_kov.spb.ru/school/probook/python.htm _ _
19 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c

Mamuna TeropuHra
KaK yHMBEpCaJIbHast
MOJIEJIb

omplete/
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BbIUKCIICHUH. Te3uc
Yépua—Tpropunra

[IpakTnueckas
pabota mo Teme
"Cocrasiienue https://kpolyakov.spb.ru/school/probook/python.htm
20 IIPOCTOU https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
IIpOrpaMMmBbl 1A omplete/
MalllnHbI
Teropunra"
https://kpolyakov.spb.ru/school/probook/python.htm
21 Mammna Ilocra https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
omplete/
HopMmanbnbie https://kpolyakov.spb.ru/school/probook/python.htm
22 anropugmbl https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
Mapxkosa omplete/
ANrOopuTMHUYECKH
Hepa3penmmbie
3a/auu. 3a1a4a https://kpolyakov.spb.ru/school/probook/python.htm
23 OCTaHOBA. https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
HeBo3moxxHOCTH omplete/
aBTOMAaTHYECKOU
OTJaJKU IIpOrpaMm
CIHOMKHOCTE https://kpolva_kov.spb.ru/school/probook/pvthon.htm _ _
24 . https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
BBIYHUCIICHUU m
ITouck npocTeIx
aHCel B 3AMAHHOM https://kpolva_kov.spb.ru/school/probook/pvthon.htm _ _
25 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c

JIana3oHe ¢
IIOMOIIILIO
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IropuTM™Ma
«pemeTo
OpatocheHay

[IpakTnueckas
pabota mo Teme

https://kpolyakov.spb.ru/school/probook/python.htm

26 "TTonck mpocThIX https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
qucell B 3aJJaHHOM omplete/
nuamnasone"
MHoropa3spsiiHbie
Hebie qHeia https://kpolyakov.spb.ru/school/probook/python.htm
27 "L https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
3ada4Yu JJINHHON
omplete/
apupMETUKH
[IpakTnueckas
pabota 1o Teme
" https://kpolyakov.spb.ru/school/probook/python.htm
Peamuzanms . . .
28 . https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
BBIYHUCJICHHUU C
omplete/
MHOT'0Opa3psIHBIMU
yuciiaMu'"
CnoBapu
(acconMaTUBHBIC
MAacCCHUBBI,
OTOOpaXeHHS).
https://kpolyakov.spb.ru/school/probook/python.htm
XoII-TaOJIAIEL. . . .
29 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
ITocTpoenue
omplete/
anaBUTHO-
YaCTOTHOI'O

CIIOBapst st
3aJ]aHHOT'O TeKCTa
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[IpakTnueckas
pabora 1o Teme

"I[Toctpoenue https://kpolyakov.spb.ru/school/probook/python.htm
30 angaBUTHO- https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
YaCTOTHOI'O omplete/
cioBaps JIst
3aJlaHHOTO Tekcra"
AHann3 TekcTa Ha
€CTECTBEHHOM
s3bIKE. BeIaenenue
HOCTCIOBATCEHOCT https://kpolyakov.spb.ru/school/probook/python.htm
31 . A https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
el 1o mabIoHy.
omplete/
Peryisapueie
BI:Ipa)KeHI/IH.
YacToTHBIN aHAIU3
[IpakTnueckas
pabora 1o Teme https://kpolyakov.spb.ru/school/probook/python.htm
32 "AHann3 TekcTa Ha https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
€CTECTBEHHOM omplete/
A3BIKE"
Crexu. AHanms
i https://kpolyakov.spb.ru/school/probook/python.htm
33 P https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
CKOOOYHOTO
omplete/
BBIpa)KeHI/ISI
Brruncnenue
ApH(bMETIIECKOro https://kpolyakov.spb.ru/school/probook/python.htm
34 P https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
BmpameHm{,

3allTMCaHHOI'O B

omplete/
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MOCT(UKCHOU

dhopme
[IpakTnueckas
pabota mo Teme
"Beraucienne
ApH(bMETHIECKOTO https://kpolyakov.spb.ru/school/probook/python.htm
35 P https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
BI)Ipa}KCHI/ISI,
omplete/
3aIlIMCAHHOI'O B
MOCTHUKCHOM
dhopme"
Ouepenu.
Hcnonp3oBanue https://kpolyakov.spb.ru/school/probook/python.htm
36 ouepenu s https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
BPEMEHHOTO omplete/
XPaHCHUS JaHHBIX
[IpakTnueckas
A60Ta 110 TeME https://kpolyakov.spb.ru/school/probook/python.htm
37 {J https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
Hcnons3oBanue
. omplete/
ouepean
JlepeBbsi.
Peanuzanus nepesa
C OMOIIBIO
CCBIJIOYHBIX
CTDVKT https://kpolyakov.spb.ru/school/probook/python.htm
38 PYKTYP- https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
JIBonuHbIE
omplete/
(OuHapHbIE)
JIEPEBBSI.

[Toctpoenue nepesa

JJIs1 3aJaHHOT'O
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apu(METHIECKOTO
BBIPAKCHUS

[IpakTnueckas
pabota mo Teme
"Ucnonbs3oBanue

https://kpolyakov.spb.ru/school/probook/python.htm

39 JIEPEBBEB IS https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
BBIYHCIICHHS omplete/
aprupMeTHIECKHIX
BbIpaKeHU1"
PexypcuBHbIE
ITOPUTMBI 00X07a
epeBa https://kpolyakov.spb.ru/school/probook/python.htm
40 FICpERa. https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
Hcnons3oBanue
omplete/
CTeKa U ouepequ
Ut 00X0/1a IepeBa
PexypcuBHbIE
aITOPUTMBI 00X0/1a
eDeBa https://kpolyakov.spb.ru/school/probook/python.htm
41 FIEpERa. https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
Hcnons3oBanue
omplete/
CTEKa U o4epeau
JUTst 00X0/1a IepeBa
Anroput™Msel Ha
rpagax.
[Toctpoenue https://kpolyakov.spb.ru/school/probook/python.htm
42 MHHHUMaJIBHOTO https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c

OCTOBHOT'O AC€PEBA
B3BCIICHHOI'O
CBS3HOI'O

omplete/
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HEOPUEHTUPOBAHHO

ro rpada
O6xox rpada B https://kpolyakov.spb.ru/school/probook/python.htm
43 rnyouny. O6xon https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
rpada B IIUPUHY omplete/
KonnuectBo
Pa3IMYHBIX MMyTEH
S ——— https://kpolyakov.spb.ru/school/probook/python.htm
44 Ay BEp https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
OPUEHTUPOBAHHOTO
omplete/
AIUKINYECKOT' O
rpada
AJFODHIM https://kpolyakov.spb.ru/school/probook/python.htm
45 . p https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
JlekCTphI.
omplete/
[IpakTnueckas
pabota 1o Teme
"Beraucienune
HLL https://kpolyakov.spb.ru/school/probook/python.htm
46 a . https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
KpaTyaluiero nyTu
omplete/
MEXy BEpIINHAMHU
rpada (aroputM
HeiixcTpsbr)”
Anroput™m https://kpolyakov.spb.ru/school/probook/python.htm
47 dnorima— https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
Yopmamia omplete/
3amauu, pemaeMpie
¢ HOMOIIIBIO https://kpolyakov.spb.ru/school/probook/python.htm
48 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
IUHAMUYECKOTO

IPOrpaMMHUPOBAHUS

omplete/
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. BBIYHUCJICHHUC

PEKYpPCUBHBIX
byHKIMHA
[IpakTnueckas
pabota mo Teme
"Brruncnenue
PEKYpPCHUBHBIX https://kpolyakov.spb.ru/school/probook/python.htm
49 byHKIHHA ¢ https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
IIOMOLIBI0 omplete/
JMHAMHYECKOTO
IIPOrpaMMHUPOBAHUSI
3anaym, peniaeMbie
C TIOMOIIIBIO
JTMHAMUYECKOTO https://kpolyakov.spb.ru/school/probook/python.htm
50 IIPOrPaMMUPOBAHHUSA https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
: TOJCUET omplete/
KOJIN4YeCTBa
BapuaHTOB
IIpaxTrueckas
pabora 1o Teme
"[Moncuér
KOJIMYeCTBa https://kpolyakov.spb.ru/school/probook/python.htm
o1 BAPUAHTOB C https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c

MIOMOILBIO
JUHAMHYECKOT O
IPOrpaMMHUPOBAHUS

omplete/
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3aiauu, pellaeMblie

C TIOMOIIIBIO
https://kpolyakov.spb.ru/school/probook/python.htm
52 AHAMHHCCROTO https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
MIPOTPaMMHUPOBAHUS omplete/
: 371249
OIITUMH3aAIINU
IlonsTue o
rnapagurmax https://kpolyakov.spb.ru/school/probook/python.htm
53 MPOrpaMMHUPOBAHUS https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
. O630p A3LIKOB omplete/
ImporpaMmMupOBaHHuA
ITonsatue 06
00BEKTHO- https://kpolyakov.spb.ru/school/probook/python.htm
54 OPUEHTUPOBAHHOM https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
pOrpaMMHpPOBaHU omplete/
158
OOBEKTHI M KJIACCHI. https://kpolyakov.sph.ru/school/probook/python.htm
55 CaoiicTBa 1 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
METO/bI 00OBEKTOB omplete/
OOBEKTHO- https://kpolyakov.sph.ru/school/probook/python.htm
56 OPHEHTUPOBAHHBIN https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
aHaAIIN3 omplete/
[IpakTnueckas
pabora 1o Teme https://kpolyakov.spb.ru/school/probook/python.htm
57 "Ucnonp3oBanne https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c

TOTOBBIX KJIACCOB B
nporpamme”

omplete/
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Pa3pabotka
nporpamMm Ha

https://kpolyakov.spb.ru/school/probook/python.htm

58 OCHOBE 00BEKTHO- https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
OpPUEHTUPOBAHHOTO omplete/
oXo/a
[IpakTnueckas
paborta
"PazpaboTka https://kpolyakov.spb.ru/school/probook/python.htm
59 MPOCTOM 1 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
HPOrPaMMBI € omplete/
WCII0JIH30BaHUEM
KJ1accoB"
Nuxancynauus.
[IpakTrueckas
pabora 1o Teme https://kpolyakov.spb.ru/school/probook/python.htm
60 "Pa3paboTka 0.5 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
KJacca, omplete/
HCIIOTB3YIOIIETO
WHKATCyJsuo"
HacienoBaie. https://kpolva_kov.spb.ru/school/probook/pvthon.htm _ _
61 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
[Tomumopduzm omplete/
[TpakTnueckas
https://kpolyakov.spb.ru/school/probook/python.htm
62 ‘I‘)a60Ta 1O Teme 1 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
Pazpabotka omplete/
HepapXHuH KJIaccoB"
Cpensr ObICTpOI https://kpolyakov.spb.ru/school/probook/python.htm
63 pa3paboTku https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c

MPOrpaMM.

omplete/
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IIpoexTupoBanue

uHTepdelica
IIOJIB30BaTCIIAA
[IpoekTupoBanue https://kpolyakov.spb.ru/school/probook/python.htm
64 uHTepdeiica https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
MOJI30BaTES omplete/
Hcnonp3oBanue
TOTOBBIX
ABIISICMBIX https://kpolyakov.spb.ru/school/probook/python.htm
65 yip https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
3JICMCHTOB IJISL
omplete/
IIOCTPOEHUS
uHTepdeiica
[IpakTnueckas
pabota 1o Teme
"PaspaGorka https://kpolyakov.spb.ru/school/probook/python.htm
66 p https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
MIPOrpaMMEBI C
omplete/
rpadpu4ecKuM
uHTepdeiicom"
N3ydenue BTOpOro https://kpolyakov.sph.ru/school/probook/python.htm
67 SI3BIKA https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
MIPOTPaMMHUPOBAHUS omplete/
N3ydenue BTOpOro https://kpolyakov.spb.ru/school/probook/python.htm
68 SI3BIKA https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
MIPOTpaMMHUPOBAHUS omplete/
Ortanel
OMITBIOTEDHO- https://kpolyakov.spb.ru/school/probook/python.htm
69 p https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
MATEMATHUUYCCKOT O

MOACIINPOBAHUSA

omplete/
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Juckperusanus

npu
MaTEMATUYECKOM
T — https://kpolyakov.spb.ru/school/probook/python.htm
70 AeIHp https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
HEMPEPbIBHBIX omplete/
MIPOIIECCOB.
MoaenupoBanue
ABUXXCHUA
[IpakTrueckas
https://kpolyakov.spb.ru/school/probook/python.htm
pabora 1o Teme . ) .
71 "M 1 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
0JIeTUPOBaHUE omplete/
JBIKeHU"
MonenupoBanue
OHOJIOTUYECKUX
CHCTEM.
pakiacckas https://kpolyakov.spb.ru/school/probook/python.htm
72 p 0.5 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
pabora 1o Teme
omplete/
"MopenupoBaHue
OHMOJIOTUYECKUX
cucreM"
Marematnueckue
MOJIC/IN B
S KOHOMIKE https://kpolyakov.spb.ru/school/probook/python.htm
73 ' https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
BrruuciaurenbHbIe
omplete/
SKCIIEPUMEHTHI C
MOJEIIMH
BepositHoCTHBIE https://kpolyakov.spb.ru/school/probook/python.htm
74 MOJIEIIN. 0.5 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c

[TpakTnueckas

omplete/
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pabota mo Teme
"MIMUTAIIMOHHOE
MOJIETTUPOBAHUE C
MTOMOIIBIO0 METOA
Mounre-Kapio"

Kommnberoreproe https://kpolyakov.spb.ru/school/probook/python.htm
75 MO/JICTTUPOBAHUE https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
CHUCTEM YIIPaBJICHUS omplete/
O6paboTka https://kpolyakov.spb.ru/school/probook/python.htm
76 pe3yJIbTaTOB https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
JKCIIEPUMEHTA omplete/
TabmuuHbIE https://kpolyakov.spb.ru/school/probook/python.htm
7 (pensIOHHBIE) https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
0a3bl TaHHBIX omplete/
ITouck, coptupoBka
u hubTpanus
JAaHHBIX. 3aHpOCBI
Ha BEIGODK https://kpolyakov.spb.ru/school/probook/python.htm
78 PXy https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
JAHHBIX. 3aIPOCHI C
omplete/
rapameTpamH.
Brruncisiemele
IOJIA B 3alIpocCax
[IpakTnueckas
AGOTA 110 TeMe https://kpolyakov.spb.ru/school/probook/python.htm
79 p . https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
"PaboTa ¢ roToBOM
. omplete/
0a30ii maHHBIX"
MuororabiauuHbIe https://kpolyakov.spb.ru/school/probook/python.htm
80 0asbl JaHHbBIX. https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c

Tums! cBA3eit

omplete/



https://kpolyakov.spb.ru/school/probook/python.htm
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://kpolyakov.spb.ru/school/probook/python.htm
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://kpolyakov.spb.ru/school/probook/python.htm
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://kpolyakov.spb.ru/school/probook/python.htm
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://kpolyakov.spb.ru/school/probook/python.htm
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://kpolyakov.spb.ru/school/probook/python.htm
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/complete/

MEXy TaOIuIamMu.
Buemrnuit kiod.
LlemocTHOCTH 0a3b1
JAHHBIX

[IpakTnueckas
pabota mo Teme https://kpolyakov.spb.ru/school/probook/python.htm
81 "PazpaboTka https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
MHOTOTa0JINYHOI omplete/
0a3bl JaHHBIX"
3anpockl K https://kpolyakov.spb.ru/school/probook/python.htm
82 MHOT'OTa0 IMYHBIM https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
0a3aM JaHHBIX omplete/
[IpakTnueckas
pabota 1o Teme https://kpolyakov.spb.ru/school/probook/python.htm
83 "3ampochl K https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
MHOTOTa0INYHON omplete/
0a3e TaHHBIX"
ST3BIK ympaBeHus https://kpolvgkov.spb.ru/school/probook/pvthon.htm _ _
84 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
naHHbIME SQL omplete/
[IpakTnueckas
pabora 1o Teme
"V passieHie https://kpolva_kov.spb.ru/school/probook/pvthon.htm _ _
85 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
JAaHHBIMHU C M
IIOMOIIBIO A3bIKA
SQL"
Hepensinmuonnsie https://kpolva_kov.spb.ru/school/probook/pvthon.htm _ _
86 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c

0asbl JaHHbBIX.

omplete/
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DKcnepTHbIE

CHUCTEMBI
nrepHer- https://kpolva_kov.spb.ru/school/probook/pvthon.htm _ _
87 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
IIPHUIIOXKCHUA omblete/
Iloustue o
CEpPBEpPHON U
KJIIMEHTCKOH YacTIX
caiita. TexHONOrs https://kpolyakov.spb.ru/school/probook/python.htm
88 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
«KJINCHT — omplete/
cepBep», €€
JOCTOUHCTBA N
HCOOCTATKHN
OCHOBAL SI3IK https://kpolyakov.spb.ru/school/probook/python.htm
89 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
HTML omplete/
IIpaxTrueckas
pabora 1o Teme https://kpolyakov.spb.ru/school/probook/python.htm
90 "Co3nanue https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
TEKCTOBOH BeO- omplete/
CTpaHUIIBI"
OCHOBEI S3bIKA https://kpolyakov.spb.ru/school/probook/python.htm
91 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
HTML omplete/
OCHOBEL SI3EIKA https://kpolyakov.spb.ru/school/probook/python.htm
92 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
HTML omplete/
[TpakTnueckas https://kpolyakov.spb.ru/school/probook/python.htm
93 pabota o Teme https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c

"Co3nanue BeO-

omplete/
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CTpaHUIIBI,
BKJIIOYAIOIIEN
MYJIbTUMEANNHbBIC
00BEKTHI (PUCYHKH,
3BYKOBBIC JIaHHEIE,
BHJ1€0)"

OCHOBEI KaCKaJHBbIX

https://kpolyakov.spb.ru/school/probook/python.htm

94 TalJIUI CTHIIEH https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
(CSS) omplete/
[IpakTnueckas
pabota 1o Teme
"Odopmnenue https://kpolyakov.spb.ru/school/probook/python.htm
95 CTpaHUIIBI C https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
IOMOIIBIO omplete/
KAaCKaIHBIX Ta0IUI]
cTreit"
CLLCHADIN Ha S3bIKE https://kpolyakov.spb.ru/school/probook/python.htm
96 H p_ https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
JavaScript
omplete/
CLICHADII Ha S3bIKE https://kpolyakov.spb.ru/school/probook/python.htm
97 H p. https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
JavaScript
omplete/
DODMEL Ha BEG- https://kpolyakov.spb.ru/school/probook/python.htm
98 p https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
CTpaHI/II_Ie
omplete/
[IpakTnueckas
AB0TA 110 TeME https://kpolyakov.spb.ru/school/probook/python.htm
99 P https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c

"O6paboTka
JTaHHBIX popM"

omplete/
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Pa3memnienue BeO-
caiToB. Yciyra

https://kpolyakov.spb.ru/school/probook/python.htm

100 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
XOCTHHTA. 3arpy3Ka
omplete/
(haiisoB Ha calT
Kanpuposanue.
Hcnpasnenue
MEePCIEKTHBBI.
I'ucrorpamma.
O https://kpolyakov.spb.ru/school/probook/python.htm
101 PP Il https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
yYpOBHEH,
omplete/
KOPPEKIIHSI [IBETA.
O0ecrBeunBaHue
IIBECTHBIX
M300paXKeHUIA
BBox nzobpakeHuit
C UCIIOJIb30BaHUEM
pa3sIu4HBIX
u(poBHIX
CTDONCTE https://kpolyakov.spb.ru/school/probook/python.htm
102 yerp ’ 0.5 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
IIpaxTrueckas
omplete/
pabota 1o Teme
"O6paboTka
U (HPOBBIX
¢dororpaduii”
Perymis. PaboTta ¢
00J1aCTAMHU. https://kpolyakov.spb.ru/school/probook/python.htm
103  Ounptpsl. 0.5 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
[TpakTryeckas omplete/

pabora 1o Teme
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"Perymub
U (ppoBHIX
dhororpadumii"

104

105

106

107

MHorocoitHbIC
M300paKeHMS.
TekcToBBIC CIIOH.
Macka cnios.
Kanaisr.
Coxpanenue
BBIICIIEHHOMN
obractu

[IpakTrueckas
pabora 1o Teme
"MHoOrocinoitHsie
n3o0paxeHus"

[Toaroroska
WJUTIOCTPALUM JUIst
Be0-CalTOB.
IIpaxTueckas
pabota 1o Teme

" AHUMUPOBaHHBIE
n3o0paxeHus"

Bekropnas
rpaduka.
Bekropusanus
pacTpoOBBIX
n300pakeHU I

0.5
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[IpakTnueckas
pabora 1o Teme

https://kpolyakov.spb.ru/school/probook/python.htm

108 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
BekropHas
omplete/
rpaduka"
[TpuHIUIIBL
MMOCTPOEHUS U https://kpolyakov.spb.ru/school/probook/python.htm
109  penakTupoBaHUA https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
TPEXMEPHBIX omplete/
MoJeen
[IpakTnueckas
pabota 1o Teme
"Co3snanue https://kpolyakov.spb.ru/school/probook/python.htm
110 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
IIPOCTBIX
N omplete/
TPEXMEPHBIX
moaenci"
CeTounbIe MOEIH https://kpolyakov.spb.ru/school/probook/python.htm
111 ’ https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
Marepuaibl
omplete/
IIpaxTrueckas
AG0TA 110 TeMe https://kpolyakov.spb.ru/school/probook/python.htm
112 {J https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
CetouHblie
. omplete/
MOJICIHA
MonaenupoBanue
HCTOUHNKOR https://kpolyakov.spb.ru/school/probook/python.htm
113 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
OCBEIICHHUS.
omplete/
Kamepsl
[IpakTnueckas https://kpolyakov.spb.ru/school/probook/python.htm
114  pabora o treme https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c

"Pennepunr"

omplete/
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AIUTHUBHBIE
texHosioruu (3D-
TIPUHTEPHI)

https://kpolyakov.spb.ru/school/probook/python.htm
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c

omplete/

116

ITonsatue o
BUPTYaJILHOU
peabHOCTH U
JIOIIOJTHEHHON
peanbHOCTH

https://kpolyakov.spb.ru/school/probook/python.htm
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c

omplete/
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118

119

PesepBHOE Bpemst

PesepBHOE Bpemst

PesepBHOE Bpems

https://kpolyakov.spb.ru/school/probook/python.htm
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
omplete/

https://kpolyakov.spb.ru/school/probook/python.htm
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https://kpolyakov.spb.ru/school/probook/python.htm
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
omplete/

120

PesepBHOE Bpems

https://kpolyakov.spb.ru/school/probook/python.htm
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c

omplete/
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122

123

PesepBHOE Bpems

PesepBHOE Bpems

PesepBHOE Bpems

https://kpolyakov.spb.ru/school/probook/python.htm
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omplete/
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https://kpolyakov.spb.ru/school/probook/python.htm
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omplete/
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125

126

PesepBHOE Bpemst

PesepBHOE Bpems

PesepBHOE Bpems

https://kpolyakov.spb.ru/school/probook/python.htm
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
omplete/

https://kpolyakov.spb.ru/school/probook/python.htm
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
omplete/

https://kpolyakov.spb.ru/school/probook/python.htm
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c

omplete/

127

PesepBHOE Bpemst

https://kpolyakov.spb.ru/school/probook/python.htm
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c

omplete/

128

129

130

PesepBHOE Bpemst

PesepBHOE Bpems

PesepBHOE Bpems

https://kpolyakov.spb.ru/school/probook/python.htm
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
omplete/

https://kpolyakov.spb.ru/school/probook/python.htm
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omplete/

131

PesepBHOE Bpems

https://kpolyakov.spb.ru/school/probook/python.htm
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c

omplete/

132

133

PesepBHOE Bpemst

PesepBHOE Bpems

https://kpolyakov.spb.ru/school/probook/python.htm
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
omplete/

https://kpolyakov.spb.ru/school/probook/python.htm
https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c

omplete/
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https://kpolyakov.spb.ru/school/probook/python.htm

134  PesepBHOE Bpems 1 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
omplete/
https://kpolyakov.spb.ru/school/probook/python.htm
135  PesepBHOe Bpems 1 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
omplete/
https://kpolyakov.spb.ru/school/probook/python.htm
136  PesepBHOE Bpems 1 https://education.yandex.ru/lab/classes/1091396/lessons/informatics/c
omplete/
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IMPOBEPSIEMBIE HA EI'D I10 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pPe3y/JbTATAM OCBOEHUSI
OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

1.

3namu (nonumams)

11

[ToHnMaHMe OCHOBHBIX MPHUHIUIIOB YCTPOWCTBA M (DYHKIIMOHHPOBAHUS
COBPEMEHHBIX CTAIlHOHAPHBIX U MOOMIIBHBIX KOMIIBIOTEPOB; TEHICHIIHIA
pa3sBUTHsI KOMIIBIOTEPHBIX TEXHOJIOIUH; BIaJ€HHE HaBbIKAMU PabOTHI C
ONEPALlMOHHBIMU CHUCTEMaMH M OCHOBHBIMH BHJIA@MH IPOTrPAMMHOIO
oOecrieueHus JUIsl  pelleHusl y4eOHBIX 3aJad [0  BbIOpaHHOM

cricnyajin3anuu

1.2

Hanuuue npexacraBneHuil o 0a30BbIX NPUHIUIAX OpraHU3allUd U

Q)YHKHI/IOHHpOBaHHH KOMIIBIOTCPHBIX ceTe

1.3

ITornMmaHne OCHOBHBIX MNPHUHOWUIIOB AUCKPCTU3AlUU Pa3JINYHBIX BHIO0OB

uHpopMalun

14

[Tonnmanue 6a30BBIX AITOPUTMOB OOPaOOTKH UMCIOBOM M TEKCTOBOM
uHpopMaluy (3alUCh 4YHUCEN B MO3UIMOHHON CHCTEME CUMCICHUS,
JEIUMOCTb LIEJIBIX YMCEIT; HaX0XACHHUE BCEX MPOCTHIX YHCEN B 3aJJaHHOM
JuanasoHe; o00paboTKa MHOrOpaspsIHBIX LENbIX 4YHCEN; aHaIU3

CHUMBOJIBHBIX CTPOK U L[pymx), AJITOPUTMOB IIOUCKA U COPTUPOBKHU

1.5

3Hanue q)YHKHI/IOHaJ'II)HI)Ie BO3MOXHOCTH HHCTPYMCHTAJIBHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Brnanenue OCHOBHBIMH CBENEHUSIMH O 0a3ax TaHHBIX, UX CTPYKTYpE,

CpeaACTBax CO3JaHUAd U pa60TLI C HUMH

1.7

ITonumanue BO3MOJKHOCTEH " OTpaHUYCHUI TEXHOJIOTUN
HUCKYCCTBEHHOTO HHTEJUIEKTa B Pa3IMYHBIX O0JNACTAX; HaJIuuue
MpeJICTaBICHU 00 MCIONb30BaHUM WH(POPMAIIMOHHBIX TEXHOJIOTUH B

pa3IMyYHbIX TPO(eCcCHOHATBHBIX chepax

1.8

Brnanenue TeopeTHyeckuM ammapaToM, IMO3BOJIIIOIIMM OCYLIECTBIATH
IIPEJICTaBICHHUE 3aJaHHOT0 HATYpaIbHOTO YUCJIA B PA3IIMYHBIX CUCTEMAX
CUHCIICHUS; BBINOJIHATH IPEoOpa3oBaHUs JIOTUYECKHX BBIPAKEHHIH,
UCTIOJB3Ys 3aKOHBI aNreOpbl JIOTUKU; ONPEACATh KpaTUyalIliuii MyTh BO
B3BEIICHHOM TIpaje M KOJIMYECTBO NyTell MeXAy BepLIMHAMHU

OPUEHTUPOBAHHOTO ALUKINYECKOro rpada




Ymemo

2.1

YMeHue ucnoiap30BaTh KOMIBIOTEPHO-MATEMATHUYECKUE MOJEIU JJIS
aHaM3a 00bEKTOB U MPOLECCOB: (HOPMYTUPOBATH IIE]Ib MOACTUPOBAHUS,
BBIIIOJIHSATh AHAJIN3 PE3YJIbTATOB, IMOIYYEHHBIX B XOJ€ MOJEIUPOBAHMS;
OLICHUBATh aJEKBAaTHOCTh MOJIEIU MOJICIHUPYEMOMY OOBEKTY WIIHU
Mpolieccy; MPEACTABIATh PE3yJAbTaThl MOJEIUPOBAHUS B HArJIAIHOM

BUJE

2.2

YMmenue kiaccu(UUIUpOBaTH OCHOBHBIE 3a7auydl  aHajiu3a JaHHBIX
(mporHozupoBaHue,  Kiaccuukauusa, — KilacTepuzalus, — aHaIU3
OTKJIOHEHUI1); TOHUMATh IOCIIEOBATEIbHOCTh PEIICHNUS 3a/1a4 aHaJIn3a
JAHHBIX: COOp NEPBUYHBIX TaHHBIX, OYMCTKA U OIICHKA Ka4eCTBA JaHHBIX,
BBIOOp ® (WJIM) TOCTPOCHHE MOJENH, Mpeodpa3oBaHue JAHHBIX,

BU3YyaJIn3alud JaHHBIX, HHTCPIPCTAlIUA PE3YJIbTAaTOB

2.3

YMenue  ompeneniartb  MHQOPMANMOHHBIA ~ O0BEM  TEKCTOBBIX,
rpadUyecKuX ¥ 3BYKOBBIX JIAHHBIX TPH 33JaHHBIX IMapaMeTpax
JUCKpETHU3alMu. YMEHHE ONpeNeNsaTh CPEIHIOK CKOPOCTh Iepenaydu
JIAHHBIX, OIEHWBATh M3MEHEHHE BPEMEHHU TMepeaaud MpU HW3MEHEHUU

MH(OPMaLMOHHOTO 00BEMA TAaHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U

2.4

YMeHue cTpouTh KOJ, 00ECHeuMBAIOIMN HAUMEHBUIYIO BO3MOXKHYIO

CPEIHION0 JUTHHY COOOIIEHUS TIPU U3BECTHOM YaCcTOTE CUMBOJIOB

2.5

YMeHre Hcnosib30BaTh MPU PEIICHHHM 3a/1ad CBOMCTBA MO3UIIMOHHOMN
3aMUCH YUCEJ, AITOPUTMBI MTOCTPOEHHUS 3alKMCH YKCIIa B MO3UIIMOHHON
CHCTEME CUYHUCIICHHS C 3aJaHHBIM OCHOBAaHUEM M NOCTPOCHMS YHMCIIA I10
CTPOKE, COJEpXKalled 3alKicCh ITOrO0 4YKCIA B NO3ULHUOHHOM CUCTEME
CUUCIIEHHUSI C  3aJlaHHBIM  OCHOBAaHHWEM; YMEHHE  BBINOJHSATH

apI/I(I)MCTI/I‘-ICCKI/Ie onecpanr B TO3UIIUOHHBIX CUCTEMAX CHUCIICHUA

2.6

YMeHue CTpoOUTh JIOTUYECKOE BBIPAXKEHHE B JU3bIOHKTUBHOM U
KOHBIOHKTHBHOM HOpMalbHBIX (opMax Mo 3aJaHHOW Tabiuie
UCTUHHOCTH; HCCIIEZIOBaTh 00JIACTh HCTUHHOCTH  BBICKA3bIBAHUA,

COACPpKAIMICTO NEPEMCHHBIC, PEIIATh HECIOXKHBIC JIOTHYCCKUEC YPABHCHU A

2.7

YMeHue pemiath alropuTMUYECKUE 3a/ladd, CBS3aHHBIC C aHAIA30M
rpadoB (3a4a4u MOCTPOSHUS ONTHUMAIBHOTO MYTH MEXIY BEpIIMHAMU
rpada, onpeeneHus KOJIMIeCTBA PA3IMUHBIX MTyTeH MEXIy BepIIMHAMU

OPUEHTHPOBAHHOT'O AIIMKINYECKOT0 rpaga)

2.8

YMeHME UCII0Nb30BaTh JEPEBbs IIPU aHAIU3€E U IIOCTPOCHUH KOAOB U JJIs
NpeCTaBiIeHUs apu()METHUECKUX BBIPAKEHUH, MPH PELICHUH 3a]ad

MOKWCKAa M COPTHPOBKU; YMEHHE CTPOUTH JEPEBO UIPHI MO 3aJaHHOMY




QITOPUTMY; pa3padaThiBaTh ¥ 000CHOBBIBATH BBIMTPHIIIHYIO CTPATETHIO

UTPbI

2.9

2.10

211

2.12

YMenue AHAJIM3UPOBATL AJITOPUTMBI C  HCIIOJIb30BAHHUEM T216JII/II_[
TPACCUPOBKHU,; OIPCACIATH 0e3 UCIIOJIB30BaHU KOMIIBIOTCPA PC3YJIbTAaThL
BBITIOJIHCHHA HECIIOXKHBIX ITPOrpaMM, BKIIIOYAKOIINUX IUKIIbI, BETBJICHUS U

MMOAIIPOTrpaMMBI, ITPHU 3aJaHHBIX HCXOAHBIX TdHHBIX

VYMeHue omnpenensaTh CIOXKHOCTh H3ydaeMbIX B Kypce 0a30BbIX
ITOPUTMOB (CYMMHPOBAHUE 3JIEMEHTOB MacCUBa, COPTUPOBKA MACCHBA,
nepeOOpHbIE ANrOPUTMbI, JABOWYHBIA IMOMCK) M HPUBOAUTH MPUMEPHI
HECKOJIBKUX QJITOPUTMOB Pa3HOM CJIOKHOCTU JJIsi PEUICHMs] OJHOMN

3a1a4u

Brnanenue yHUBEpCaIbHBIM SI3BIKOM IPOIPAMMHPOBAHHUS BBICOKOTO
yposus (ITackanb, Python, Java, C++, C#), npeacraBieHusiMu 0 6a30BbIX
TUTIAX TaHHBIX U CTPYKTypaxX NaHHBIX; YMCHHE HCIIOJIB30BAaTh OCHOBHBIC
VIOPaBISIONUE  KOHCTPYKIMH, YMEHUE  OCYIISCTBIISATH  aHAIHU3
NPE/UIOKEHHOW — MPOrpaMMBbl:  ONPENENATh  Pe3yJabTaThl  pabOThI
MPOrpaMMBbl TIPU 33AAHHBIX UCXOJHBIX JAHHBIX; ONMPEAEIATh, MPH KaKHX
UCXOJHBIX JIAHHBIX BO3MOXXHO ITOJIYYCHHUE YKA3aHHBIX pE3YJIbTATOB;
BBISBJISITH JIaHHBIC, KOTOPBIE MOTYT TPHBECTH K ommOke B padoTe
nporpaMMbl;  (OPMYIUPOBATH  MPEJIOKEHUS MO  YIy4YIICHHIO

MporpaMMHOT O KOoJa

VYMeHue peanu30BbIBaTh Ha BBIOPAaHHOM JUIi  U3Y4YCHMs  S3BIKE
nporpaMmMHupoBaHus Beicokoro ypoBHs (ITackains, Python, Java, C++, C#)
THIIOBBIE AITOPUTMBI 00paboTku YHCell, YU CIIOBBIX
MIOCJIEI0BATENBHOCTE M MACCHUBOB: IIPEJICTaBICHME 4YHCIIa B BHJE
Habopa TMPOCTBIX COMHOXHTENEH; HaxoXXACHHE MaKCUMaJbHOU
(MMHMMaTBHOW) HU(PBI HATYpaIbHOIO YHCIIA, 3alIMCAHHOTO B CHCTEME
CUMCIICHMSI C OCHOBaHHWEM, He mnpeBplmaromuM 10; BeUKCIECHUE
00OOMIEHHBIX XapaKTEPUCTUK JJIEMEHTOB MacCHBa WM YHCIOBOU
MOCJIEA0BATENBHOCTH (cymMMBI, IIPOU3BENCHHUS CpEIHETO
apu(QMEeTHUYeCKOro, MHHMMAJIbHOTO M MaKCHMAaJbHOTO 3JIEMEHTOB,
KOJIMYECTBA D3JIEMEHTOB, YJOBJIETBOPSIOMIMX 3aJaHHOMY YCIIOBHIO);
COpPTUPOBKY 3JIEMEHTOB MacCHBa; YMEHHE UCIIOJIb30BaTh B IPOrpaMMax
JAHHbIE PA3JIUYHBIX THUIIOB C Y4YETOM OTPAaHMYECHUH Ha JMANa30H HMX
BO3MOYKHBIX 3HAUEHHUI, NMPUMEHATh NPHU PELICHUU 3aJady CTPYKTYpbl
JAHHBIX (CHHUCKH, CIIOBApH, CTEKH, OYEpelnu, IEpPEBbs); NPUMEHSThH
CTaHJApTHBIC U COOCTBEHHBIE MTOANPOTPAMMBI 7151 00pabOTKH YHCIOBBIX

JAHHBIX U CUMBOJIBHBIX CTPOK; HCIOJIB30BATh MPH pa3paboTKe MporpaMm




OMOIMOTEKH MOAMPOTPAMM; YMEHHE HCIIONH30BATh CPEJCTBA OTIAJKU

IIPOrpaMM B CpeJie IPOrpaMMHUPOBAHUS

2.13

2.14

YMeHHe HCIONB30BaTh  JJCKTPOHHbIE TaONWIBl  JUISL  aHAJH3a,
npecTaBiIeHus U 00pabOTKMU JaHHBIX (BKJIIOYAsi BHIOOP ONTHUMAIBLHOTO
peeHust, ToA0Op JIMHUK TPEH/IA, PEIICHUE 3a7ad MPOTHO3UPOBAHUS);
YMEHHUE HCIIOIb30BaTh TAaOIWYHBIC (PENSAIIMOHHBIE) 0a3bl MaHHBIX U

CIIPpaBOYHBIC CUCTCMBI

YMeHHne OpraHu30BBIBaTh JIMYHOE HWH(OPMAIMOHHOE MPOCTPAHCTBO C
UCIOJIb30BAHUEM  PA3JIMYHBIX CPEICTB  LM(PPOBBIX  TEXHOJOTHUI;
IIOHUMaHHE BO3MOXKHOCTEH LM(POBBIX CEPBUCOB TIOCYAapCTBEHHBIX

ycIyT, HUGPOBLIX 00pa30BaTENbHBIX CEPBUCOB




INEPEYEHD 2JIEMEHTOB COIAEP KAHUA, IIPOBEPAEMBIX HA EI'D
ITO TH®OPMATUKE

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

1 udposasi rpaMOTHOCTH

OcHOBHbIE TEHJICHIIUU PAa3BUTHSI KOMIIBIOTEPHBIX TexHoJorui. [lapannenbubie
1.1 BbIuKcIeHus. MHOronpolieccopuble cucteMbl. Pacnipenenénubie

BBIYUCIIUTCIBHBIC CUCTEMBI 1 06pa60TKa OOJIBIINX JaHHBIX

[IpyHIMIBI TOCTPOEHUS U almapaTHblE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
12 CereBbie npotokonbl. Cerp WHrepHer. Apnpecauuss B cetu VHTepHer.
[Mporoxkossl creka TCP/IP. Cucrema nomeHHbix UMEH. Paznenenue IP-cetn Ha

IIoACCTHU C IOMOIIIBIO MACOK HOI[CCT@ﬁ

daitnoBas cucrema. [louck B daitioBoii cucreme. [IpuHIMIBI pa3MeIieHUs U
1.3 uMeHoBaHus (ailioB B AoiaroBpeMeHHoi mnamsatu. LllaGnonbl ans omucaHus
rpymi ¢aiinos
CkopocTp mepenayd JaHHBIX. 3aBHCHUMOCTb BpPEMEHM Iepefadyd  OT

1.4
MH(OPMALIMOHHOTO 00BEMA JTaHHBIX U XapaKTEPUCTHK KaHalla CBS3H

[IudpoBanue nanabIx. CHMMETpUYHBIE U HecuMMeTpu4HbIe MG pbI. [ndpsr
1.5 npoctoit 3amensl. [udp Lesaps. [ludp Bmwkenepa. Anroputm mmdpoBanus
RSA

Kozpl, no3Bosnsromue oOHapyKUBaTh U UCIPABIATh OLIMOKH, BO3HHMKAIOIIHME
1.6 pu nepenade qaHHbIX. Paccrosane Xammunra. KoaupoBaHue ¢ TOBTOPEHUEM

o6uro. Koapl Xammunra
2 Teopernueckue 0OCHOBBI HH(OPMATUKH

JlBouuHoe  KogupoBaHuE. PaBHOMEpHBIE UM HEPAaBHOMEpPHBIE  KOJBI.
91 JlexonpoBaHue COOOLIECHH, 3aTUCAaHHBIX C TOMOIIbIO0 HEPABHOMEPHBIX KOJIOB.
VYcenosue @ano. [locTpoeHre 0THO3HAYHO AEKOAMPYEMBIX KOJIOB C IMOMOIIBIO

nepeBa

Teopernueckne mnoaxoAbpl K OLEHKe KosinyecTBa WHGMopMmauuu. EnuHUIb!
29 U3MepeHus: KoiudectBa HHpopMmanuu. Au(aBUTHBI TOAXOX K OLEHKE
KoJM4yecTBa HMHQPOpMaLUU. 3aKOH aJauTHUBHOCTH HH(popmaruu. Popmyna

Xaptiu. Madopmanus u BepositHocTs. @opmyia lllennona

Cuctembl cumcienus. Pa3BépHyTas 3amuch LENbIX M JPOOHBIX YHCENT B
HO3UIIMOHHON cucTeMe cuuciicHHsa. CBOWCTBA ITO3UIIMOHHOM 3aIllMCH YHCIIA:
2.3 KOJIMYECTBO U (P B 3aMUCH, TPU3HAK JEITMMOCTH YHCIIa HA OCHOBAaHUE CHCTEMBI

CUHUCIICHUS. AJIFOpI/ITM nepeBoja IMejoro 4ucia us P-nuHol cucTeMBI

CUMCIIEHUS B JIECATUYHYIO. AJITOPUTM TepeBojia KOHeUYHOU P-u4HO#l npobu B




2.4

2.5

JECATUYHYIO. AJTOPUTM IEPEBOAA IEJIOTr0 YHcia W3 JIECATUYHONH CHCTEMBI
cuncienus B P-uunyto. IlepeBos koHEUHOH necsiTuuHOW ApoOH B P-nunyro.
JIBouuHasi, BOCbMEpUYHAs U IIECTHAALIATEPUYHAsl CUCTEMbl CUMCIICHUS, CBSI3b
MeXay HHUMHU. Apudmeruyeckue oOrnepanud B TMO3UIHOHHBIX CHCTEMax
CUUCIICHUS

TponuHas ypaBHOBEIIEHHAss CHUCTEMa CUYUCICHUS. JIBOMYHO-/IECATUYHAS
crcTeMa CYMCIICHHS

KomupoBanue tekcroB. Kommpoka ASCIl. OpHoOaiiTHBIE KOIUPOBKH.
Crangaptr UNICODE. Komuposka UTF-8. Omnpenencaue nHGOpPMAIHOHHOTO

00BbEMa TEKCTOBBIX COOOIIEHUN

2.6

KomupoBanue  m3oOpaxkenmii. OneHka  WHPOPMALMOHHOTO  00BEMA
rpaguyYecKuX JaHHBIX MPU 3aJaHHBIX pa3pelIeHHH U TIyOWHE KOIMPOBAHUS
uBeta. LiBeroBeie Mogenu. KogupoBanue 3Byka. OneHka MH(OPMALMOHHOTO
00BEMa 3BYKOBBIX J[JAaHHBIX IpPHA 3aAaHHBIX 4YaCTOTC JHUCKPCTU3AlIMU U

Pa3psAHOCTH KOJUPOBAHUS

2.7

Anrebpa noruku. IloHsTHe BbICKa3biBaHUS. BrIcKa3biBaTeabHBIE (OPMBI
(npenukatsl). KBaHTOpBI Cyl1eCTBOBAHUS U BCEOOIIHOCTH.

Jlornueckue omnepanuu. TaOGmuibl HCTUHHOCTH. Jlornyeckue BbIpaKEHHUS.
Jlornueckne ToxnaecrBa. Jlormueckue ~onepanMu M ONEpAlMM  HAJ
MHO>KECTBaMHU.

3aKkoHBl anreOpbl JIOTMKUA. ODKBUBAJIEHTHbIE NpPEoOpa3oBaHMs JIOTHYECKUX
BbIpakeHU. Jlornueckue ypaBHEHHs U CUCTEMBI ypaBHEHUM.

Jlormueckue (yHKIUU. 3aBUCUMOCTb KOJIMYECTBA BO3MOYKHBIX JIOTHYECKUX
(GYHKIUH OT KOJIMYECTBA apIyMEHTOB.

Kanonnueckue (opMbl TOTHYECKUX BBIPAKEHHUH

2.8

COBepHIeHHBIe JU3BIOHKTHUBHBIC KOHBIOHKTHBHBIC HOPMAJIbHBIC CbOpMBI,

AJITOPUTMBI UX ITOCTPOCHUA 11O Ta6J'II/II_IC HUCTUHHOCTH

2.9

Jlormueckue »IeMEHTHl B cocTaBe KommbloTepa. Tpurrep. Cymmartop.
MHuoropa3psaaslii cymmarop. [locTpoeHne cxem Ha JIOTHYECKUX 3JIEMEHTAX IO
3aJlaHHOMY JIOTHYECKOMY BBIPQXKEHUIO. 3aIllUCh JOTMYECKOTO BBIPAKEHUS IO

JIOTUYECKOM cXeMe

2.10

Mogenun u moxaenupoBanue. llenmn monpenupoBaHus. AIEKBaTHOCTh MOJETH
MOJCIIUPYEMOMY 00BEKTY mUiu Tiporieccy. dopmanuzanms MpUKIaIHbIX 3a/1a4.
[IpencraBienne pe3ylnbTaTOB MOJAETUPOBAHUS B BHUAC, YIOOHOM JUIs
BOCIIPHUATHS 4YeNoBEeKOM. ['paduyeckoe mpeacraBieHHE AaHHBIX (CXEMBI,

TaOIUIIBI, TPAPUKH).

211

HpeHCTaBHeHI/IC HOCJIBIX YHUCCI B IMaMATU KOMIIBIOTCPA. OI‘paHI/I‘IGHHOCTB

JMarna3oHa 4yucell IpH OTpaHUMYEeHUU KoiuuyecTBa paspsanoB. [lepemosnHenHue




2.12

2.13

2.14

paspsaHOi ceTku. be33HakoBble W 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWT.
JIBOWYHBIN TONTOJTHUTEIBHBINA KOJI OTPULATEIbHBIX YUCETL.

[ToGuToBBIC JIOTMYECKHE orepanuu. Jlormdeckuil, apudMeTHUUECKHH U
uukiauyeckuii capuru. lludpoBanue ¢ momoupl0 MOOUTOBOI omepaiuu

«uckirouaroee MJINy

IIpencraBieHue BENIECTBEHHBIX YMCEI B TAMATH KOMIIBIOTEpA. 3HA4YaIlast 4acThb
U NOpANOK uyMcia. Jluama3oH 3HaueHUM BeLIEeCTBEHHBIX 4duceld. lIpobiemsl
XPAaHECHMS BEILECTBECHHBIX 4YMCEJ, CBS3aHHBIE C OIPAHMYEHHUEM KOJIUYECTBa
paspsaoB. BelnonHeHne onepanyil ¢ BEIECTBEHHBIMU UYMCIIAMH, HAKOILICHHUE

oIIn0OoK IIpHU BBIYUCIICHUAX

I'padsl. OcHoBHble moHATUA. Bunel rpados. Onucanue rpadoB ¢ MOMOLIbIO
MaTpUll CMEKHOCTHU, BECOBBIX MaTpHUll, CIHCKOB CMEXHOCTH. Perienue
AITOPUTMUYECKHUX 3a/1a4y, CBSA3aHHBIX C aHaIM3oM TrpadoB (mocTpoeHue
ONTUMAJILHOIO IYyTH MEXJAy BepUIMHaMu rpada, OoIpelesieHHe KOJIU4ecTBa
pPa3IMYHBIX IIyT€d MEXIy BEpIIMHAMH OPUEHTHUPOBAHHOIO AalUKINYECKOTO
rpaca)

HepeBbs. bunapnoe nepeBo. [lepeBbsi momcka. CrocoObl 00xoma aepeBa.
[IpencraBienue apupMeTnIecKX BhIpaKEHUN B BUe JiepeBa. Mcrnonb3oBaHue

rpadoB 1 IepeBbEB MPHU OMUCAHUN 0OBEKTOB U MPOLIECCOB OKPYIKAIOIIEr0 MUPA

2.15

2.16

JluckpeTHbIe UTPHI IBYX UTPOKOB ¢ TOJIHOM nHpopManueit. [loctpoenue nepera
nepebopa BapUAHTOB, OIKCAHUE CTPATETHH WIPhl B TaOMWYHOU (opme.

BLII/II‘pLIIJ_IHI)Ie W NPOUTPLINIHBIC TO3UITUN. BLII/II‘pLIIJ_IHHC CTpaTeruu

CpenctBa  MCKYCCTBEHHOIO  MHTeNJIeKTa. VaeHTUUKAMs H  MOMCK
n300pakeHui, pacrno3HaBanue aull. VMcnoab30BaHHE METOAOB UCKYCCTBEHHOTO
UHTEIUIEKTa B OOydaroIMx  cucTeMax. Vcronb3oBaHHME — METOMOB
HCKYCCTBEHHOI'O MHTEJIEKTa B podoToTexHuke. uTepHer Bemieil. Heliponusie

CCTHU

3.1

3.2

AJTOpUTMBI M TPOrpaMMHUPOBAHNE

CDOpMaJ'II/IBaI_[I/ISI MOHATHSA aJIrOpUTMaA. Mamuna TLIOpI/IHFa KaK YHUBCpPCAJIbHAA

MOJEJb BEIYMCICHUMN

OreHka CIOXHOCTH BBIYMCIEHUH. Bpems paGoTel U 00BEM HCIONB3YyeMOit
aMsATH, HUX 3aBUCHUMOCTb OT pa3Mepa MCXOAHBIX JaHHBIX. OueHka
aCUMITOTUYECKON CIIOKHOCTH AITOPUTMOB. AJTOPUTMBI TOJIMHOMHUAIBHOU
cioxkHoctu. IlepebGopHbie anroputmsel. [Ipumepsl pa3iavyHBIX AITOPUTMOB

peLIeHus ONHOM 3a/1a4i, KOTOPBIE UMEIOT Pa3INYHYIO CII0KHOCTb




3.3

Omnpenenenre BO3MOXKHBIX PpE3YJIbTaTOB PalOThl MPOCTEUIIUX AJITOPUTMOB
YIPaBICHUS UCIIOJHUTENSMU U BBIYMCIUTENBHBIX alrOpUTMOB. OmpeneneHue

MCXOJHBIX TAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET J1aTh TPEOYeMbIil pe3ybTaT

3.4

3.5

3.6

Anroput™Mbl 00pa0OTKH HATypaIbHBIX YHUCEIl, 3aMUCAaHHBIX B IMO3UIIMOHHBIX
CHCTEMaX CYMCIICHUsS: pa3OMeHHe 3aluCH YHUClia Ha OTIENbHBIC LUQPHI,
HaXOXJCHHEe CYMMBI W TIpou3BeleHHUS HU(Dp, HAXOXKICHHE MaKCHMaIbHOMN
(MHHHMAITEHOW ) TTU(PHL.

[IpencraBnenne umcna B BUAE HaOOpa MPOCTHIX COMHOMKHUTENCH. ANTOPUTM
OBICTPOrO BO3BEJCHHS B CTENEHb. [IOMCK MPOCTBIX 4YHCET B 3aJaHHOM

AUara3oHe C IIOMOIIBIO AJITOPHUTMaA «KPCHICTO BpaTOC(beHa»
MHOFOp&SpHI{HHe OeJabIC YKucila, 3aJa4u JUTMHHOM apI/I(bMeTI/IKI/I

S3eik nporpammupoanus (Ilackans, Python, Java, C++, C#). Tumbl JaHHBIX:
I[EJIOYHCIICHHBIC, BEIICCTBCHHBIC, CUMBOJIBHBIC, JIOTHYECKHE. BeTBicHMS.
Cnoxusie ycnoBus. Lukisl ¢ ycnoBuem. L{UKIIBI 110 IEpEeMEHHOM.

OO6paboTka naHHBIX, XpaHamuxcs B (aiinax. TekcToBble U TBOMYHBIE (ailiibl.
daiinoBsie nepeMeHHble ((ailnoBeie ykazarenn). Urenue u3 gaitna. 3anuch B
(aiin.

Pazouenue 3amaun Ha moazanaqu. [loamporpammel (poreaypsl U QYHKITHH).

Hcnons3oBaHue CTaHHapTHOﬁ OMONMOTEKHU SI3bIKA mporpaMMHupOBaHUA

3.7

3.8

3.9

Pexypcus. PexypcuBnble npouenypsl u GyHkiuu. Vcnonas3oBaHue cTeka Ais

opraHu3anu pe€KypCHBHBIX BbI3OBOB

Yucnennsle MeToAbl. TouyHOE M MPUOIMKEHHOE pelleHus 3a1a4u. YucieHHoe
pelleHre ypaBHEeHMH ¢ MOMOUIbI0 Mojadopa napaMeTpa. UMcIeHHble METOIbI
pelleHns ypaBHEHHMiIl: MeToJ mnepebopa, METOJ MOJIOBUHHOTO JEJIEeHUS.
[TpubnmxE€HHOE BBIYMCIIEHUE IJIMH KpUBBIX. Bbruncnenue miomanei ¢uryp c
IIOMOUIBIO YHUCIEHHBIX METOJOB (METOJ NMPSAMOYIOJIbHUKOB, METOJ TpaIenuil).
ITouck Mmakcumyma (MUHHUMYMa) (GYHKIMHM OJHOM TEPEMEHHOW METOa0M

IIOJIOBHHHOT'O ACJICHUA

OOpaboTka  CHUMBOJBHBIX  JaHHBIX. BcTpoeHHble  (QYHKIUU  s3bIKa
MPOrpaMMHUpPOBAaHUS i  OOpaOOTKM CUMBOJIBHBIX CTPOK. AJTOPUTMBI
00pabOTKM CHUMBOJBHBIX CTPOK: MOJCYET KOJIMYECTBA TMOSBICHUI CUMBOJIA B
CTpOKe, pa3OHueHHe CTPOKM Ha CJOBa MO NPOOENBHBIM CHMBOJAM, IOUCK
MOJICTPOKH BHYTPHU JAHHOW CTPOKH, 3aME€HA HalUJEHHOW MOJICTPOKH Ha JIPYTYIO
cTpoky. ['eHepaiusi Bcex CJIOB B HEKOTOPOM ai(aBUTE, YAOBIETBOPSIOLINX
3aJjaHHbIM orpanundeHusM. [IpeoOpa3oBaHue yucia B CUMBOJIBHYIO CTPOKY U

o0paTHO

3.10

MaccuBbl M TOCIENOBATEILHOCTH 4YHCEN. Brruncienue 0000MmEHHBIX

XAapPaKTCPUCTHUK DJJICMCHTOB MaACCHUBa WA YHCI0BOM oCICaA0BaTCIBbHOCTHU




3.11

(cyMMBI, TIpOW3BEIEHHS, CPEOHErO apu(PMETHYECKOTO, MUHUMAIBHOTO U
MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YIOBJIETBOPSIOLINX
3aJlaHHOMY YyCIIOBUIO). JIMHEWHBII MOMCK 3aJaHHOTO 3HAYEHHUS B MacCUBE.
AAroput™bl pabOThl C 3JIEMEHTAMH MacCHBa C OJHOKPATHBIM IPOCMOTPOM
MmaccuBa. COpTUPOBKA OJJHOMEPHOTO MaccuBa. [IpocThie METOAbI COPTUPOBKU
(Merox my3blpbKa, METOJ BbIOOpa, COpTHpPOBKA BcTaBKaMu). CopTHpPOBKa
cnusaueM. beicTpas coptupoBka MaccuBa (anroputm QuickSort). J[BowuHbIi

IIOUCK B OTCOPTUPOBAHHOM MACCUBC

JIBymMepHBIE MaccuBbl (MaTpullbl). ANTOPUTMBI 00pabOTKH JIBYMEPHBIX
MAaCCHBOB: 3allOJJHCHHE JIBYMEPHOI'O YHCIOBOTO MAacCCHBa IO 3aJlaHHBIM
IpaBUjIaM, TIOUCK AJIEMEHTa B JByMEPHOM MACCHBE, BHIYHCICHHE MaKCHMyMa
(MMHMMYMa) ¥ CyMMBbI 3JIEMEHTOB AByMEPHOT'O0 MacCHBa, IEPECTAHOBKA CTPOK U

CTOJ'I6I_IOB ABYMCPHOI'O MaCCHBa

3.12

3.13

3.14

3.15

CnoBapu  (accoluaTHBHBIE  MACCHBBI, OTOOpa)xxeHHs).  XOII-TaOJHUIIBI.

HOCTpOCHI/Ie aHQ)aBI/ITHO"IaCTOTHOFO CJIOBapA AJIA 3aJaHHOI'0 TCKCTa

Crexu. Amnanus IIpaBUJIbHOCTHU CKOOOYHOTIO BbBIPAXXCHHA. Brruucnenue
apI/I(I)MeTI/ILICCKOFO BBIPAXKCHUS, 3AlIMCAHHOTO B HOCT(bHKCHOﬁ (bopMe.

Ouepenu. Mcnonp3oBanue ouepeu A BpEMEHHOIO XpaHEHUS TaHHbIX

Anroputmbel Ha rpadax. IlocTpoeHne MUHUMAJIBHOIO OCTOBHOIO J€peBa
B3BCHICHHOT'O CBA3HOI'O HCOPUCHTUPOBAHHOT'O rpa(ba. KonmuaectBo Pa3IINYIHBIX
nyTell Mexay BepIIMHAMHM OpPUEHTHPOBAHHOIO AalMKIMYEeCKOro rpada.

Anroput™m JleHKCTpEI

HepeBbs. Peannsanus nepeBa ¢ NOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUHBIE
(Ounapusbie) nepeBbsi. [locTpoeHue nepeBa A 3aJaHHOTO apH(PMETHUYECKOro
BbIpakeHUs. PekypcuBHBIe alropuTMbl 00xoaa nepesa. Mcnonap3oBanue creka

1 odepeu it 00Xo/a 1epena

3.16

3.17

JlnHamMuueckoe MporpaMMHpOBaHUE KaK METOJ] pELIeHHs 3a/1a4 C COXPaHEHUEM
MPOMEXYTOUHBIX  PE3yJbTaTOB.  3aJayM, pellaeMble C  [OMOIIBIO
JMHAMUYECKOTO MPOrPaMMUPOBAHUS: BBIUMCIEHUE PEKYPCUBHBIX (DYHKIIHIA,

MNOJCYET KOJIUYECTBA BAapHWaHTOB, 3a/1a4Y1 OIITUMH3alIUN

[Tonatue 06 0OBEKTHO-OPHUEHTHUPOBAHHOM IpOrpaMMHUpoBaHUU. OOBEKTH U
kJyacchl. CBOMCTBA U METOJIbI 00bEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBINA aHAIIN3.
Pa3zpaGoTka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO IOAXOAA.

Wukancynsanus, HaclieJoBaHue, TOTUMOPHU3M

WudopmanoHHbIe TEXHOJIOTUU

4.1

Ananus JaHHBIX. OCHOBHBIE 3ala4i aHaJIn3a JaHHBIX: HPOTHO3UPOBAHUC,

Knaccuukanus, KilacTepuszanus, aHajau3 OTKiIoOHeHuH. IlocienoBaTenbsHOCTh




4.2

4.3

peleH s 3a/1a4 aHaJTN3a TaHHBIX: COOp MEePBUYHBIX JaHHBIX, OYUCTKA U OLICHKA
KayecTBa JaHHBIX, BBHIOOp W (WIM) TOCTPOCHHME MOJENH, MpeoOpa3oBaHHE
JaHHBIX, BU3yaJIU3alusl JaHHBIX, HHTEpIIpeTanys pe3yapTaToB. IIporpammueie
cpeactBa u VHTepHET-cepBUCHl Ui O0pabOTKU M IPEICTABICHUS JaHHBIX.
Bonpimme nannpie. MammaHOE 00yueHue

AHanmu3 JaHHBIX C IOMOIIBI AJIEKTPOHHBIX Tabiuil. BbruncieHue cymmsl,
cpenHero  apu(METH4YecKoro, HaWOONbIIEro (HAMMEHBINETr0) 3HAYCHUs
nuanazoHa. Beruncnenue ko3¢ ¢uueHTa KOppesslud JBYX PsIOB JaHHBIX.
[TocTpoeHne cTonOUATHIX, TMHEHYATHIX U KPYrOBBIX nuarpamm. Iloctpoenue
rpapukoB  ¢yHkuuid. IlogbGop  nuHMM  TpeHa,  pelieHue  3aaay
MIPOrHo3upoBaHus. PelieHne 3ajay ONTUMU3ALUU C [TOMOIIBIO AJIEKTPOHHBIX

TalJInI

I[I/ICerTI/ISaHI/Iﬂ npu MarcMaTU4CCKOM  MOACIIHMPOBAHUHU  HCIPCPBIBHBIX
IIponIccCoB. MOI[GJ'II/II)OBEIHI/IC JABHMOXKXCHUA. MO,I[CJ'II/IpOBaHI/Ie OMOJOTHYECKUX
cucreM. MareMaTudecKue MOJACIN B OKOHOMUKC. BrrancaurenbHbIe
OKCIICPUMCHTBI C MOACIISIMMU. O6pa60TKa PE3YyJIbTATOB SKCIICPUMCHTA. MeTO,I[
HaAaMMCHBIINX KBaApaToOB. OHGHKa YHUCIOBBIX MapaMCTPOB MOACIUPYCMBIX
O00OBEKTOB H MponeccoB. BoccranoBieHrue 3aBHCHMOCTEH IO pe3yiibTaTaM

JKCIIEPUMEHTA

4.4

4.5

BepostHocTtHRle  Mozmenmu.  Meroael  Monte-Kapiio.  MmuranuonHoe

MOZJCIINPOBAHHUC. CucTeMBl MacCOBOTO O6CJ'Iy>I(I/IBaHI/I}I

Tabnuunbie (pensiuoHHbIe) 0a3bl MaHHBIX. Tabmuia — mpencTaBiIeHHE
cBeleHn 00 OqHOTHIIHEIX 00bekTax. Iloite, 3amuch. Kiarou Tabauiel. Padora ¢
roTOBOM 0a30if AaHHBIX. 3amoiHeHue 0a3pl NaHHBIX. [loMCK, copTHpOBKa H
(bUIBTpAIUs JTAHHBIX. 3alTPOChl HAa BEIOOPKY JIAHHBIX. 3aIPOCHI ¢ TTapaMeTPaMH.
Brruncnsiembie mosis B 3ampocax.

MHuoroTtabinuunable 6a3bl TaHHBIX. THIIBI CBSI3eW MEXTy TaOnuiamu. BaenmHui
kmtou. llemocTHOCTh 0a3bl JaHHBIX. 3ampockl K MHOTOTA0NUYHBIM 0Oazam

JaHHBIX

4.6

TekcroBeii mpoueccop. Cpencrtsa IMOMCKa M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  CTpyKTypUpOBaHHBIE  TEKCTOBbIE  JOKYMEHTHL.  CHOCKH,
ornapieHue. IIpaBuna  IUTUPOBAaHMS  UCTOYHUKOB U O(GOpPMIICHUS

OoubmmorpauIecKux CChUIOK




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






