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AHHOTAUNH K pad04uM NMPOrpaMMam CpeaHero o0mero o0pazoBaHust

Pabouue nporpamMmsl 1o npeaMeraMm Y4ueOHoro miaHa Ha 2025-2026 yueOHbIi roj
COCTaBJICHBI yuuTeasMU, padoTtarommmu B 11 knacce Ha ocHoBe DenepaabHOro
roCyJapCTBEHHOT0 00Pa30BATENBHOIO CTaHAAPTa CpeaHero oouiero oopaszoBanus, OOl
COOQO. B pabounx mporpaMMax HalUIA OTPAKCHHUE LENH U 3a7a4M U3YUEHUS MPEaMETa
HA YPOBHE CPEIHETO OOMIET0 00pa30BaHusl, B HUX TAK )K€ 3AJI0’KEHbI PEIYCMOTPEHHBIC
oOHoBiieHHbIME  DI'OC  COO  BO3MOXKHOCTH  (POPMHpPOBaHHMS y OOyYaArOIIUXCS
YHUBEPCATBHBIX CIIOCOO0B ACATEIBHOCTH M KIIFOUEBBIX KOMIIETEHIIHIA.

Hpeamer UudpopmaTuka

1. Heabro peanuzaumu OCHOBHOM 00pPa30BAaTEIbHONW MPOTrPaMMBI CPEAHErO OOIIETO
oOpa3zoBanusi 1o y4yeOHOMYy mnpeamery «HMHpopmartuka»y sBaseTcs 00eCneueHue
JANBHEUIIIETr0 pa3BUTHSI HH(POPMAIIMOHHBIX KOMIIETCHIIUMA BBITYCKHUKA, €M0 TOTOBHOCTH
K KM3HU B YCJIOBUSX PA3BUBAOLICTOCS WH(POPMAITMOHHOTO OOLIECTBA M BO3pacTarouleit
KOHKYPEHIIMW HA PBIHKE TPYIa.

2. Koin4ecTBO 4ac0B HA H3YUYCHHUHU JUCHHUILTHHBI.
[Tporpamma paccurtana Ha 136 4acoB €O CHEAYIOIIMM PACHPENCIIEHUEM YAaCOB IO
KJ1accaMm:

11 knmacc — 136 yacoB (4 4aca B HEJICIIO).

3. ®opMbI TEKYIEro 1 MPOMEKYTOYHOTO KOHTPOJIS:
1. CamocrosTenbHas padoTa.

2. KonrponsHas padora.

3. 3auer.

4. Tecr.

4. Y4e0HO-MeTOAHYECKH I KOMILIEKC.
Jlia peanuzanmu paboyeil mporpaMMbl HCIIONIB3YETC yUeOHO-METOINYECKI I KOMILIEKT,
BKJTFOYAKOIIUi B ceOsl:
1. IMomsxoe K. IO. Undopmaruka. YrinyOneHHblil ypoBeHb: yueOHHUK it 10 knacca:
B 2 u. Y.2 /KIO. [lonsxos, E.A. Epemun. — M.: BUHOM. JlaGoparopust 3HaHHUIA,
2014.- 304 c.
2. IMonsxos K.IO. Mnpopmarrka. YrnyOneHHslil ypoBeHb: yueOHuk m1s 10 knacca:
B 2 4. Y.1 /KIO. [lonsxos, E.A. Epemun. — M.: BUHOM. JlaGoparopusi 3HaHHUIA,
2014.- 344 c.
3. Tomskos K YO. Undopmaruka. YrnyOneHHblid ypoBeHb: yueOHHMK 1uist 11 knacca:
B 2 4. Y.1 /KIO. [lonsxos, E.A. Epemun. — M.: BUHOM. JlaGoparopust 3HaHHUIA,
2014.- 240 c.
4. Tlonsxos K.1O. Mnpopmarka. YrnyOneHHblil ypoBeHb: yueOHuK a1s 11 kimacca:
B 2 u. Y.2 /KIO. [lonsxos, E.A. Epemun. — M.: BUHOM. JlaGoparopust 3HaHHUIA,
2014.-304 ¢



MHNOACHUTEJIBHAA 3AIINCKA

IIporpamma mno wuHbpopmaTtuke (yriayOn€HHBIH YpOBEHb) Ha YPOBHE CpEOHEro oO0Iiero
obpa3oBaHusi paspaboTraHa Ha OCHOBe TpeOOBaHMN K pe3ysibTaTaM OCBOCHHS OCHOBHOMU
oOpa3oBaTeNbHOI MporpaMMbl cpeaHero obiero obpasosanus, npeacraeieHHbx B GI'OC COOQO, a
Takxke penepanbHOM padoueil mporpaMMbl BOCITUTAHHUS.

[Iporpamma mo wHpOpMaTHKE MAET TPEACTABICHUE O IENsAX, OOIIel CTpaTeruu oOyueHwus,
BOCIIUTAHUA W pa3BuTusl obOydarommxcst cpencrBamm yuebHoro mnpenmera «HMupopmaTtnka» Ha
yrayONEéHHOM YPOBHE, YCTAHABIUBAET O0sI3aTENIbHOE MPEIMETHOE COZIEpKaHHe, PEayCMaTPUBAET €ro
CTPYKTYpHUpPOBAHHUE IO pa3fesiaM M TeMaM Kypca, ONpeessieT pacpeaesieHre ero rno kiaccam (roxgam
U3y4YeHHs), NaéT MPUMEPHOE pacrpeneieHne yueOHbIX 4acOoB MO TEMaTHYECKUM pas3feiiaM Kypca |
peKoMeHyeMyr0 (TIPUMEPHYIO) MOCIENOBATENBHOCTh UX HM3YYECHUS C YYETOM MEXKIPEOMETHBIX U
BHYTpPHU MPEIMETHBIX CBsi3eH, JOrHKH yueOHOTO MpoLecca, BO3PACTHBIX 0COOEHHOCTEH 00yUaroIMXCs.

[Iporpamma mo nHGOPMATHKE OMpPENENseT KOJMYECTBEHHbIE U KAaYeCTBEHHbBIE XapaKTePHUCTUKU
yueOHOro mMarepuana sl KaXIoro rofa U3yuyeHus, B TOM YHUCJIE AJIST COAEePKAaTeIbHOTO HAIMOTHEHUs
Pa3HOro BHUIA KOHTPOJIS (IIPOMEKYTOUHOM aTTeCTallMy OOYYAIOLINXCS, BCEPOCCHICKUX MPOBEPOUHBIX
padoT, rocyapCTBEHHOM UTOrOBOM arrectaunu). IIporpamma no nHGOpMaTHKE SIBISIETCSI OCHOBOM ISt
COCTABJICHUs] ABTOPCKUX YYE€OHBIX NPOrpaMM M Y4eOHHKOB, IMOYPOYHOIO IUJIAHUPOBAHHUS Kypca
YUUTEJIEM.

HUndopmaruka B cpenHeM oOreM o0pa3oBaHUH OTPAKAET:

- CyIIHOCTb MH(OPMATHKH KaK HAYYHOW AUCLUTUINHBI, U3YYAIOLIeH 3aKOHOMEPHOCTH POTEKAHUS U
BO3MOKHOCTH aBTOMAaTH3ALNH WH(POPMATMOHHBIX MPOLIECCOB B PA3JIMYHBIX CHCTEMAX;

- OCHOBHBbIe 00JIaCTH MPUMEHEHUs] HH(POPMATHUKH, MPEXKAE BCEro MWHPOPMALHMOHHBIE TEXHOJIOTHH,
yIpaBJIEHUE U COLTUANBHYIO cdepy;

- MEXIUCLUIUTMHAPHBIN XapakTep HHPOPMATUKH U MHYOPMALIMOHHON AEATEIbHOCTH.

Kypc undpopmaTuku st ypoBHSI cpenHero odimero oOpasoBaHUs SIBISIETCS 3aBEPIIAIOLIAM
STariOM HENPEepPbIBHOH MOATOTOBKM OOy4Yarommuxcsi B 00JacTH WHPOPMATUKU W WHGPOPMALMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA, ONTUPAETCs Ha COAepIKaHne Kypca HHPOPMATHKH YPOBHS OCHOBHOTO
obmero 00pa3oBaHUS W OMBIT IMOCTOSIHHOTO NPUMEHEHHs WH(POPMALMOHHO-KOMMYHUKALIMOHHBIX
TEXHOJIOTUH, aéT TEOPETUIECKOE OCMBICIIEHHE, HHTEPIPETALHIO U 0000IIEHHE STOTO OMbITA.

PesynbraTel  yryOnérHOro ypoBHsS u3yueHms yueOHoro mnpeamera «MHpopmaTtuka»
OPUEHTHUPOBAaHbl HAa TMIOJNy4YEeHHE KOMIIETEHTHOCTEH Il TOCHIeAyIomed mnpodecCHOHATBbHON
AESITEIbHOCTH KaK B paMKax JaHHOM MpeaMETHOH o0JacTH, TaK M B CMEKHBIX ¢ Hel obmactsx. OHH
BKJIFOYAIOT B CEOsI:

- OBJIAJCHHE KIIOYEBBIMH TOHSTHSIMH M 3aKOHOMEPHOCTSIMH, HA KOTOPBIX CTPOHUTCS JaHHAas
npeaMeTHas o0JacTb, PaclO3HABAaHHE COOTBETCTBYIOIIMX MM TPHU3HAKOB M B3aMMOCBSI3EH,
CHOCOOHOCTh IEMOHCTPUPOBATH PA3JIMYHBIE MOAXONABI K U3YUEHHIO SIBICHUN, XapaKTEePHBIX IS
U3y4aeMOil MpeaMeTHOH o0nacTy;

- yMEHHE pelaTbh THUIOBbIE TPAKTHUECKHE M TEOPETUUECKHE 3aJayd, XapaKTepHble IS
UCTIOJIB30BAHUS METOZIOB U MHCTPYMEHTAPHS JAHHOH MpeaIMeTHOH odnacTy;

- HaJM4He TPEACTaBJICHUH O NaHHOW MPEeIMEeTHOH 00NacTH KaK IeJIOCTHON TEOPHH (COBOKYITHOCTH
TEOPUil), OCHOBHBIX CBSI35IX CO CMEXKHBIMU OOJACTSIMU 3HAHUH.

B pamkax yrimyOnéHHOro ypoBHsI H3y4eHUs HH(POPMATUKN 0OeCrieunBaeTCsl LeIeHaNpaBIeHHAs
MOATOTOBKAa OOYYaroIMUXcs K TMPOJOJDKEHHIO O0pa3oBaHMs B OpPraHM3aLMsAX NPOQPEeCcCHOHATBHOrO
00pa3oBaHUs MO CHELUANBHOCTSIM, HEMOCPEACTBEHHO CBSA3aHHBIM C IU(PPOBBIMHI TEXHOJOTHSIMH, TAKUM
KaK MpOorpaMMHasi WHXXEHEpHs, WH(POpPMALMOHHAS Oe30MacHOCTb, MH(POPMAIMOHHBIE CHCTEMBI U
TEXHOJIOTUH, MOOMJIbHBIE CHCTEMBI M CETH, OOJIBIINE TAaHHBIE U MALTHHHOE 00y4YeHHUEe, IPOMBIIIICHHbINA
UHTEPHET Belled, NCKYCCTBEHHBIH WHTEJUIEKT, TEXHOJIOTUH OeCHpOBOAHON CBsI3H, pPOOOTOTEXHHUKA,
KBAaHTOBBIE TEXHOJIOTHH, CHCTEMbl pACHpPEAeNEHHOrO peecTpa, TEXHOJOTUH BHUPTYaJbHOH U
JOTIOJTHEHHON PeabHOCTEN.



OcHoBHast 1enp m3ydeHust yueOHoro mpenmera «HHpopmarmka» Ha yriayOJE€HHOM ypOBHE
cpennero obmero oOpa3oBaHuss — obecreueHne ajbHEHINero pasBUTHA WH(POPMALMOHHBIX
KOMIIETEHIIMH O0yYaroImerocsi, €ro TOTOBHOCTH K JKM3HH B YCJIOBHUSX Pa3BUBAIOIIETOCS
UH(POPMALIMOHHOTO 00IIeCTBAa U BO3pACTAIOLIEH KOHKYPEHLMH Ha PhIHKE Tpyda. B cBsi3u ¢ 3TUM
u3yueHne nHpopmaruku B 10-11 kmaccax OmKHO 00€CTIEUUTD:

- c¢hOpMHUPOBAaHHOCTb MHPOBO33PEHUs, OCHOBAHHOIO HAa MOHHUMAaHWHM pOJH HWH(POPMATHKH,
UH(POPMALMOHHBIX 1 KOMMYHHUKALIHOHHBIX TEXHOJIOTHI B COBPEMEHHOM OOIIECTBE;

- ¢hOpMUPOBAHHOCTH OCHOB JIOTHYECKOTO U AITOPUTMUYECKOTO MBILIJICHNUS,

- c¢hOpMUPOBAHHOCTh YMEHHH pa3anyaTh PakThl U OLIEHKH, CPABHUBATDH OLIEHOYHBIE BHIBOBI, BUIETh
UX CBSI3b C KPUTEPUSIMU OLIEHUBAHUS U CBsI3b KPUTEPUEB C OINpeNeIEHHON CUCTeMON LIEHHOCTeH,
NPOBEPATH HA JOCTOBEPHOCTH U 00001aTh MHYOPMALIHIO,

- c¢hOpMHUPOBAHHOCTh MPEACTABICHUH O BIUSHUM WH(POPMALMOHHBIX TEXHOJOIHHA HAa JKU3Hb
YesoBeKa B 00IIECTBE, TOHUMAaHHUE COLIMAIbHOTO, 9KOHOMHYECKOT0, TOJIUTHIECKOTO, KYJIbTYPHOTO,
IOPUANYIECKOT O, IPUPOAHOTO, SPTOHOMHUYECKOTO, METULIMHCKOTO M (PU3HOIOTHIECKOTO KOHTEKCTOB
UH(POPMALMOHHBIX TEXHOJIOT U,

- TPUHATHE TPABOBBIX M OSTHUYECKUX aCHEKTOB HMH(POPMAIIMOHHBIX TEXHOJIOTUH, OCO3HAaHHE
OTBETCTBEHHOCTH JIFOJIEH, BOBJICYEHHBIX B CO3JJAHUE U MCITOJIb30BAHHE HHPOPMALIMOHHBIX CHCTEM,
pacnpocTpaHeHHe UH(OPMALIHH;

- CO3/MaHME YCJIOBUH ISl Pa3BUTHS HABBIKOB yueOHOH, MPOEKTHOW, HAYYHO-HCCIENOBATENBCKON U
TBOPYECKOH EATENIbHOCTH, MOTHBALIUN OOYYAIOLTUXCS K CAMOPA3BHUTHIO.

B conepxxannm yuebHoro mpenmera «MH(pOpMaTHKa» BBIOENSIOTCS YETBIPE TEMATHYECKHX
paszena.

Paznen «llugposasi rpaMOTHOCTB» MOCBAIIEH BOIIPOCAM YCTPONCTBA KOMIIBIOTEPOB U IPYTUX
3JIEMEHTOB IH(PPOBOrO OKPYXKEHHs, BKJIIOYAs KOMITBIOTEPHBIE CETH, HCIIOJb30BAHHUIO CPEICTB
OMEpaLIMOHHON CcHCTeMBl, pabore B cetu HHTEpHET M HCIONB30BAHHMIO HHTEPHET-CEPBUCOB,
UH(POPMALIMOHHOH O€30MacHOCTH.

Paznen «Teopernyeckune ocHOBbI MH(POPMATHKH» BKIHOYAET B ceOs MOHATUIHBIN ammapar
UH(POPMATHKH, BOITPOCH! KOAUPOBAHHS HHPOPMALINH, H3MEPEHHsT HH(POPMATMOHHOTO 00bEMA TAaHHBIX,
OCHOBBI aJIT€0PbI JIOTHKH M KOMITBIOTEPHOT'O MOAEITUPOBAHMUSI.

Pasnen «AJroputmMbl M NpOrpaMMHpPOBAHME» HAMpaBJEH HA Pa3BUTHE aITOPUTMHUYECKOTO
MBILLIEHHS, pa3padOTKy aJrOpPUTMOB M OLIEHKY UX CIIOKHOCTH, (POPMHPOBAHHE HABBIKOB pEATH3aLNU
IIPOrpaMM Ha si3bIKax MPOrpaMMHPOBAHUSI BICOKOTO YPOBHS.

Paznen  «ndopManuoHHbIE  TEXHOJOTHMM»  IOCBAINEH  BONPOCAM  NPUMEHEHUs
UHQOPMALIMOHHBIX TEXHOJOTHH, PpEaJM30BAaHHBIX B NPUKIATHBIX MPOrPAMMHBIX MPOAYKTaX U
UHTEPHET-CEPBUCAX, B TOM YHCJE B 33Jayax aHajn3a MAaHHBIX, HCIOJB30BAHUIO 0a3 NaHHBIX U
3JIEKTPOHHBIX TAOJUII TSI PELISHHSI TPUKJIQTHBIX 3a/1a4.

B npusenénnom najee congeprxanun yueOHoro npeamera «HpopMaTuka» KypCcHBOM BBIIEIEHBI
TOTIOJTHUTEbHBIE TEMBI, KOTOPBIE HE BXOIAT B 00S3aTENbHYIO MPOTrpaMMy OOyuYeHHs], HO MOTYT OBITh
NPEIJIOKEHBI ISl H3YYEeHUS OTACIbHBIM MOTHBHPOBAHHBIM U CIIOCOOHBIM 00YHaIO LITMCS.

YrnyOnéHHbIE ypOBEHb H3yUEHUs HH(POPMATUKH PEKOMEHIYETCS Ml TEXHOJIOTHYECKOTO
npodris, OPUEHTHPOBAHHOTO HA WHXXEHEPHYID W HMH(POPMAIMOHHYIO C(]epbl AeATENbHOCTH.
YrnyOnéHHbI  ypOBeHb W3y4YeHHMs HWH(POPMATHKH OOECHEeYMBAET: MOATOTOBKY OOYyYarOIUXCH,
OPUEHTHPOBAHHBIX HA CIELHAJBbHOCTH B 00JacTH MH(OPMALMOHHBIX TEXHOJOTHH U HH)KEHEpPHBIE
CHELMalbHOCTH, Yy4YacTHE B TIPOEKTHOM M MCCIEeNOBAaTENbCKOW NEesATENbHOCTH, CBS3aHHOW C
COBPEMEHHbIMU HANPABICHUAMH OTpPaciud HH(POPMALNOHHO-KOMMYHHUKALMOHHBIX  TEXHOJIOTHIA,
MOJArOTOBKY K YYacTHIO B OJUMIOHAAax M caade ENWHOro rocyaapCcTBEHHOrO »3K3aMeHa IO
uH(pOpMaTHKE.

[TocnenoBaTenbHOCTD U3YYEHHS TEM B MpEAeNiaX OMHOTO roja 00y4eHHst MOXKET ObITh H3MEHEHA
M0 YCMOTPEHHUIO YUUTENS IPU OATOTOBKE paboduel mporpaMMbl U IOYPOYHOTO TUIAHUPOBAHMUS.

OObwee 4nCI0 4acoB, PEKOMEHIOBAHHBIX ISl M3ydeHus: nHpopMaTHKH — 272 yaca: B 10 knacce —
136 gacos (4 yaca B Henenro), B 11 knacce — 136 gacos (4 Haca B HEEJIO).



COAEP/KAHUE OBYYEHUA
10 KJIACC

Iu¢posasi rpaMOTHOCTD

TpeboBanusi TexHUKH OE30MACHOCTH W TUTHEHBI NMPU padoTe ¢ KOMIBIOTEpAMU H APYTHMH
KOMITOHEHTaMH LU(POBOTO OKPYIKEHHSI.

[IpuHUMIEI PabOTEI KOMIBIOTEPOB M KOMIBIOTEPHBIX CHUCTeM. ApxutekTypa ¢oH HeiimaHa.
ABTOMaTHuecKkoe BBIIOJIHEHHWE @porpammel  mpoueccopoM. OmnepaTuBHas, MOCTOSIHHass W
nonrospeMeHHass namATb. OOMEH HaHHBIMH C MOMOINBIO MIMH. KOHTpOJIEpH! BHEIHUX YCTPOWCTB.
IIpsAmoii 1OCTYI K MaMSITH.

OcCHOBHbBIE TEHIEHLMU Pa3BUTHUSl KOMIIBIOTEPHBIX TexHosoruil. IlapannenbHble BBIMHCIEHUS.
MHoronpoueccopHble cucteMbl. CynepkomnbioTepsl. PacnipenenéHHble BBIUNCIUTENbHbBIE CUCTEMBI U
oOpaboTka Oonpmnx naHHBIX. MOOMIbHBIE LU(POBBIE YCTPONWCTBA M MX POJb B KOMMYHHKALHSX.
Bcrpoennbie koMIbroTepbl. MUKPOKOHTpOJLIEpsl. POOOTH3HMPOBaHHBIE TIPOU3BOICTBA.

[IporpammHoe obecriedeHre KOMITBIOTEPOB M KOMITBIOTEPHBIX CHUCTEM. BHIbBI mporpamMMHOro
obecrnieuennst U nx HasHadeHne. OCOOEHHOCTH MPOTrPaMMHOrO 00ECIeueHUs] MOOMIIBHBIX YCTPOMCTB.
[MapannensHoe mnporpammupoBanue. CucremHoe mnporpamMmHoe obecneueHne. OrnepalnoOHHbIC
cucrteMbl. YTunuthbl. J[lpaliBepel ycTpoiicts. HHCTammsumMsa u  OEUHCTAULILUSA MPOTrPaMMHOIO
obecrieueHys.

@aiinoBbie cucTeMbl. [IpHHLMIBI pa3MeINeHUsT U MMEHOBaHHUS (DaiiyioB B IOJITOBPEMEHHOM
namsit. [1abaoHbl nyst onucanus rpymni Gpanios.

IIporpammHoe obecneuenne. JIMmeH3upoBaHWe NPOTPAMMHOTO OOecredeHUus] U LU(POBBIX
pecypcos. Ilpompmerapnoe wu cBobomHoe mporpamMMHoe obecnedueHue. Kommepueckoe u
HEKOMMEPYECKOE  HCIOJb30BAHHE TMPOrpaMMHOrO  olecredeHHss U LHUPPOBBIX  PECYPCOB.
OTBETCTBEHHOCTb, yCTAaHABIIMBaEMas 3aKOHOAATENbCTBOM Poccutickoi denepaunn 3a HEPaBOMEPHOE
UCTIOJIb30BAHNE TPOrpaMMHOro obecriedeHns 1 HU(POBBIX PECYPCOB.

IIpyuHUUOBEl TOCTPOEHUS U AalmapaTHble KOMIIOHEHTBI KOMIIBIOTEpHBIX ceTell. (CereBble
npotokonbl. Cers MHTEpHET. Anpecanmst B cetn MutepHer. Ilporokonsr creka TCP/IP. Cucrema
JOMEHHBIX UMEH.

Pasnenenue IP-ceTn Ha mojceTH ¢ MOMOLIBI0 Macok noacereil. CereBoe agMUHUCTPHUPOBAHUE.
IlonyueHne maHHBIX O CETEBBIX HACTPOMKAX KOMIbIOTEpa. [IpoBepka Hamuuus CBsI3U C y3JIOM CETH.
Omnpenenenue MapLIpyTa ABHKEHUs TAKETOB.

Buner nesrensroctu B cetu Muateprer. CepBucer MaTepHeTa. ['eonHpOpMainOHHBIE CHCTEMBL.
I'eonokalimOHHBIE CEPBUCHI PEATHHOrO BpPEMEHH (HANpHUMep, JIOKalHus MOOWJIBbHBIX Tese(OHOB,
OTIpeNeIeHne 3arpy’>kKeHHOCTH aBTOMAarucrpayeii), MHTEPHET-TOProBiisi, OpOHHpPOBaHHE OWIETOB U
TOCTUHHULL.

I'ocynapcTBeHHBIE 3JIEKTpPOHHBIE cepBUChl M ycuyru. CouuanbHble CETHU — OpraHu3aLus
KOJUICKTHBHOTO B3aUMOAEHCTBUSI M oOMeHa naHHbIMH. CeTeBOW JTHKET: MpaBHjia TOBEACHUS B
kubepnpoctpanctee.  Ilpobmema  momMHHOCTH — monydeHHOH — uHpopmammu.  OTKpBITHIE
00pa3oBaTeNbHBIC PECYPCHI.

TexHOreHHbIE M SKOHOMHYECKHE YTPO3bl, CBS3aHHBIE C MCIOJb30BAaHMEM HH(POPMALMOHHO-
KOMMYHHKAIIMOHHBIX TexHonorui. O0mue mpobiemMbl 3amuTbl nHGOpMannu u HUHPOPMAITMOHHOM
6esomacHoctn. CpencrBa 3ammTbl MHGOPMALMM B KOMIIBIOTEPAX, KOMIBIOTEPHBIX CETSIX U
aBTOMATH3UPOBAHHBIX WH(POPMAIMOHHBIX cucTemax. IIpaBoBoe obecrneuerne WHPOPMAITMOHHON
6e30macHOCTH.

[IpenoTBpameHne HECAHKUMOHHPOBAHHOIO JAOCTYNma K JIMYHOH  KOH(pHUICHIHAIbHON
uHpOpMALNY, XpaHSIIEHCs] Ha MePCOHAIIbHOM KOMITBIOTEPE, MOOMIIBHBIX YCTpoiicTBax. BpenonocHoe
NpOorpaMMHOe o0ecriedeHre U CrocoObl OOpPbObI ¢ HUM. AHTHBHPYCHBIE MporpamMmbl. OpraHu3anus
JMYHOTO apxuBa nHpopmaunu. PesepsHoe konuposanue. [laponbHas 3ammura apxusa.

[In¢dposanue nanabix. CUMMeTpUYHBIE U HECUMMeETpHUHBIE NG b [T pbl MpocToii 3aMeHBI.
Indp Lesaps. Hngp Bukenepa. Anroputm mudposaaus RSA.

TeopeTnueckne ocCHOBbI HHPOPMATUKH



Wndopmanwyst, nanHble 1 3HaHus. MHQOpMaIMoHHbIE IPOIIECCH B IPUPOAE, TEXHUKE H OOIIeCTBe.

HenpepbiBHBIE W AMCKPETHBIE BEJIWYMHBI M CHUTHaJIBL HeoOXomMMocTh AMCKpETH3AlMU
uH(pOpMaLUy, MpeIHa3HAYEHHOHN ISl XpaHEHHs], iepenadyn 1 00paboTKH B TU(POBBIX CHCTEMAX.

JlBou4HOE KOnupoBaHUe. PaBHOMEpHBIE U HEpaBHOMEPHBIE KObl. JlekoaupoBaHue cOOOIIeHNH,
3aIIMCAHHBIX C TIOMOINBI0 HEPaBHOMEPHBIX KOAOB. YcnoBue PDano. IlocTpoeHne OQHO3HAYHO
IEKOJUPYEMbIX KOIOB C TMOMOINBI JnepeBa. EAMHUIBI H3MEpeHHs] KOJNWYecTBa WH(POpPMAIHH.
AndaBUTHBIH MOAXOM K OLIEHKE KOJMYECTBA MHYOPMALHIHL.

Cucremsl cuncnenust. Pa3pépHyTast 3amuch LENbIX U APOOHBIX YHCEN B MO3UIMOHHON CHCTEMe
cuncnenusi. CBOMCTBA MO3UIIMOHHON 3aMTUCH YUCHA. KOJIUYECTBO U] B 3aHMCH, TPU3HAK JEITUMOCTH
YlClla HA OCHOBaHHE CHCTEMbI CUMCIICHUs. AJITOPUTM IepeBoja LeJIoro uncia u3 P-u4HON cucTeMbl
CUHCJICHUS B JECSITUYHYIO. AJITOPUTM MEePEeBOAa KOHEUHOW P-muHON npodu B necsTuaHyr0. ANTOpUTM
MepeBoAa LEJIOr0 4UCjIa W3 JECATUYHOH CUCTeMbl cumcieHuss B P-uunyro. IlepeBon koHeuHOHR
necaTHIHON Apodu B P-munHyto. JIBOWYHAs, BOCBMEPUYHAS U IIECTHAAIATEPUYHAS CHCTEMbI CUHCIICHIS],
CBSI3b MEXAY HUMH. ApupMeTHUECKHe ONepaluy B MO3HIHMOHHBIX CUCTEMaxX CUMUCIEHHUS. TpoudHas
ypaBHOBELIEHHAs CUCTeMa CUHCIIeHUs. [|BOMUHO-IecATUYHAs CUCTEMA CUHCIICHMUSI.

Konnposanne texkcroB. Konnposka ASCIL OnuoOaiirabie komuposku. Ctanmapt UNICODE.
Konmuposka UTF-8. Onpenenenrie nHGOPMAIIMOHHOTO 00bEMa TEKCTOBBIX COOOIICHHIIA.

Konnposanne msodpaxennii. OueHka HWHPOPMALIMOHHOTO 00béMa rpadUYecKuX NaHHBIX IMPU
3alaHHBIX Pa3peLIeHUH U IIIyOnHe KonupoBaHus 1Beta. LipeToBrie Monenu. BexkTopHoe konupoBaHue.
dopwmartel rpaduueckux ¢painos. TpéxmepHas rpaduka. @paxranbHas rpaduka.

Konnposanne 3Byka. Ouenka MHQOPMALIMOHHONO 00bEMa 3BYKOBBIX AHHBIX MPU 3aJaHHBIX
4acTOTE AUCKPETU3aLUU U Pa3psSAHOCTH KOAUPOBAHMUSI.

Anrebpa noruku. [TonsTue BrickasbiBanust. BoickaspiBaTenbHble popmbl (penukater). KBaHTOPBI
CYLIECTBOBAHMS U BCEOOLTHOCTH.

Jlornmueckne omnepauuu. Tabmuuer wuctuHHOCTU. Jlormueckue BeIpakeHus. Jlorndeckue
ToKaecTBa. J{0Ka3aTeNbCTBO JIOTMYECKMX TOXAECTB C MOMOIIBI0 TAaOMUI MCTUHHOCTH. Jlorndeckue
orepaLuy 1 onepaluy HaJl MHOXKECTBAMU.

3akoHbI anreOpbl JIOTUKH. JKBUBAJIEHTHBIE TNPEOOPa3OBaHMUs JIOTMYECKHX BBIPAKEHUH.
Jlornueckue ypaBHEHHsI U CUCTEMbI YPABHEHUI.

Jlornmueckne (QyHKIMU. 3aBUCHMOCTb KOJHYECTBA BO3MOXKHBIX JIOTMYECKHX (YHKIHHA OT
KOJINYECTBA apryMEHTOB. [10JTHBIE CHCTEMBI JIOTHYECKUX (PYHKIIHH.

Kanonnueckne ¢Qopmbl  normdeckux BoIpakeHHHA. (COBEpIIEHHBIE JHM3BIOHKTUBHBIE U
KOHBIOHKTHBHBIE HOPMAJIbHBIE (POPMBI, AJITOPUTMBI HX TIOCTPOCHUS 110 Ta0IHLIE HCTUHHOCTH.

Jlornueckue snemeHThl B cocTaBe KommbtoTepa. Tpurrep. Cymmarop. MHoropaspsiiHbIi
cymmarop. IlocTpoeHne cxeMm Ha JIOTMUECKHX 3JIEMEHTax IO 3aJlaHHOMY JIOTUYECKOMY BbIPAKEHUIO.
3anuch JOTHYECKOr0 BbIPA’KEHUS IO JIOTHUECKON cXeMe.

IIpencraBnenue Leablx Yucea B NaMATU KOMIblOTepa. OrpaHUYeHHOCTb JHaIa3oHa Yuces Mpu
OrpaHUueHuu KonudecTtsa paspsnoB. IlepenonHenue paspsaHoil ceTku. be33HakoBble M 3HAKOBbIE
naHHble. 3HAKOBBINA OUT. [IBOMYHBIN TOMOTHUTENBHBINA KO OTPULATEIbHBIX YHCE.

IToburtoBble norndeckue omnepauuu. Jlornueckuii, apupMeTHdecknii U LUKIMYECKUI CIBUTH.
[Mudposanue ¢ MOMOIIBI0 MOOUTOBOM Onepanuu «uckirovaroee NIy,

IIpencraBneHue BELIECTBEHHBIX YHCEN B MaMATH KOMIIbIOTEpa. 3Hadalas 4acTb U MOPSIOK
yrcna. /lpama3oH 3HaYeHMH BelIeCTBEHHBIX uucesl. lIpoOireMbl XpaHEHUs BELIECTBEHHBIX YHCET,
CBs3aHHbIE C OrpaHUYEHHEM KOJMYeCTBa pa3psAoB. BblMojHEHHE omepauuili ¢ BeLECTBEHHBIMU
YHCIIAMH, HAKOIIJICHHE OIIMOOK MPH BBIYUCICHUSX.

AJropuTMBI M NPOrpaMMHpPOBaHHUe

OnpeneneHre BO3MOXKHBIX PE3YJbTaTOB pPadOThl MPOCTEHININX AaJITOPUTMOB  YIPABICHHS
UCIIOJHUTENSIMU U BBIUHCJIUTEIbHBIX alropuTMoB. OnpeneneHne UCXOAHBIX NaHHBIX, MPU KOTOPBIX
ANTOPUTM MOXKET AaTh TPeOyeMBbIil pe3yIbTar.

Otansbl pelieHus 3a1a4 Ha koMmineioTepe. MHCTpyMeHTaIbHbIE CPEICTBA: TPAHCHIATOP, 0TI UUK,
npodrmpoBmuk. KoMmuisinust u mHTEpIpeTanus nporpamMm. BupTyanbHble MamuHbL



UnrerpupoBanHas cpema paspaboTku. MeTtoasl OTIaaku mnporpamMm. Mcnonbp3oBaHHe
TpaccupoBOUHBIX TaOmmu. OTnagousblii BeBOA. llomaroBoe BBINONHEHHWE NPOTPaMMbl. TOUKH
octaHoBa. [IpocMoTp 3HaUEHUIT TEPEMEHHBIX.

Azpik  mporpammupoBanust (Python, Java, C++, C#). Tumsl HaHHBIX: LEIOYUCIIECHHBIE,
BEIIIECTBEHHBIE, CUMBOJIbHBIE, JIorndeckne. Bersnenus. Cnoxsble ycnoBus. LIMKIBI ¢ ycloBHEM.
Iukaer mo nepeMeHHOH. B3anMo3amMeHs€MOCTb pa3IMYHBIX BHUAOB LUKJIOB. MHBapuant LUK
CocraBneHne UKIIa C HCIIOJIB30BAHUEM 3apaHee ONPeeIEHHOrO HHBAPUAHTA LIUKJIA.

JlokymenTuposanue mnporpamm. HMcnone3oBaHue kommeHTapues. lloaroroska omnucanus
NPOTPaMMBbI U HHCTPYKLIUH JIJIsI TTOJIb30BATEIS.

Anroputmbl  00paOOTKM HATypajbHBIX YHCEJ, 3alMCAHHBIX B TO3UIHOHHBIX CHCTEMax
CUHCJICHUS. pa30OMeHue 3aliCH YHCiIa Ha OTACTbHbIE LU(PHI, HAXOXKIEHUE CYMMbI U MPOU3BEACHUS
udp, HAXOKACHNUE MAKCUMAIBbHON (MHHUMAJIbHON) U PBHL

HaxoxneHue Bcex MpOCThIX YHCEN B 3aJaHHOM nuanaszoHe. [Ipencrasnenue yncia B Buae Habopa
MPOCTBIX COMHOMKHUTENEH. ANropuT™M OBICTPOrO BO3BEICHHUS B CTEIICHb.

OO6pabotka maHHBIX, XpaHAmuxcs B ¢aimax. TekcroBele W nBOMYHBIE (haiiibl. DaiinoBbie
nepeMeHHble ((alinoBbie ykazarenu). Urenue u3 ¢aiina. 3anuch B daiin.

Pazbuenne 3amaum Ha momsamauu. llommporpammbl (mpouenypbl U (yHkomm). Pekypcus.
PexypcuBHbie 00BeKTHI (PpakTansl). PexypcusHble npouenypbl U GpyHKuu. Mcnonb3oBanne creka st
OpTaHU3aL[IHN PEKYPCUBHBIX BbI3OBOB.

Ucnonp3oBanne craHmapTHOH OubOinmorekn s3pika mnporpammuposanus. [lopkmodenne
O6uONIMOTEeK MOANPOrpaMM CTOPOHHUX MPOU3BOAUTENECH. MOy IbHBINA MPUHLIUIT TOCTPOSHHS TPOTPaMM.

Uuncnennbie MeToabl. TouHOE U IpUOMIKEHHOE peleHus 3a1aun. YncaeHHbIe MEeTOIbI PELICHUS
ypaBHEHH: MeTon mepedopa, MeTON MOJIOBUHHOTO aeneHus. [IpuOmmkéHHOE BBIMHCICHHE IJIMH
KpUBBIX. Berancienue momaneii Gpuryp ¢ IOMOIIBIO YHCICHHBIX METOIOB (METO/ PSIMOYTOJBHUKOB,
meron Tpaneuuii). Ilonmck wmakcumyma (MHUHMMYMa) (GYHKOMM OJHOM TEPEMEHHOW METOAOM
MIOJIOBUHHOTO ACJICHHUSI.

OO6paboTka CHMBOJBHBIX JAaHHBIX. BCTpoeHHbIE (YHKIMH S3bIKa NPOTPAMMHPOBAHHS IS
00paboOTKU CUMBOJIBHBIX CTPOK. AJNTOPUTMBI 0OpaOOTKH CHMBOJIBHBIX CTPOK. MOACUET KOJIMYECTBA
NOSIBIEHUH CHUMBOJIa B CTPOKE, pasOMEHHe CTPOKH Ha CJIOBa MO MPOOETbHBIM CHMBOJAM, IOHCK
MOACTPOKH BHYTPH JAHHOU CTPOKH, 3aME€HA HalICHHOHN MOJACTPOKH Ha IPYTYIO CTPOKY. [ 'eHepanus Bcex
CJIOB B HEKOTOPOM asihaBUTE, yIOBJIETBOPSIFOIINX 3aJaHHBIM orpanndeHusM. [Ipeodpasoanne yucna B
CHUMBOJIBHYIO CTPOKY B OOPaTHO.

MaccuBbI B TOCIENOBATEIBbHOCTH YHceN. Brruuncnenne o600MEHHBIX XapaKTEPUCTHUK HJIEMEHTOB
MacCHBa WJIM YUCJIOBOW IMOCIENOBATEIBHOCTH (CyMMBI, IPOU3BEACHHS, CPEIHET0 apu(PpMETUIECKOTO,
MUHHMAaJbHOTO U MAKCUMAaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA JIEMEHTOB, YAOBJIETBOPSIOIINX 3aJAHHOMY
yCJIOBHIO). JINHEHHBII MOUCK 3aJaHHOTO 3HAUYEHHsI B MACCHBE.

CoprtupoBka onHOMepHOro Maccusa. IIpocTeie MeTOABI COPTHPOBKHU (METOX Iy3bIPbKa, METO
BbIOOpa, copTHpoBKa BcTaBkamu). CopTupoBKa ciamstHUEM. beICcTpasi copTupoBKa MaccuBa (aaropuTm
QuickSort). J[BOU4HBINH NONUCK B OTCOPTHPOBAHHOM MacCHBE.

JIByMepHbIe MacCHBBI (MaTPHLbI). AJNTOPUTMBI OOPa0OTKH ABYMEPHBIX MACCHBOB: 3aIIOJIHEHUE
IBYMEPHOTO YHCJIOBOIO MAacCHBa MO 3a/laHHBIM MpPaBUJIaM, MOUCK 3JIEMEHTa B ABYMEPHOM MAacCHUBE,
BBIUUCIIEHIE MAKCUMyMa (MUHUMYMa) H CYMMBI 3JIEMEHTOB JIByMEPHOI'O MAaCCHBA, IIEPECTAHOBKA CTPOK
U CTOJIOIIOB ABYMEPHOTO MacCHBA.

HNHpopmanHOHHDBIE TEXHOJIO0THH

TexcroBeiii mponeccop. PenaktupoBanue u ¢Qopmatuposanue. Ilposepka opdorpaduu u
rpammaTuky. CpeacTBa MOHCKAa M aBTO3aMEHbI B TEKCTOBOM Mpolieccope. Mcronb3oBaHue CTUieH.
CTpykTypupOBaHHbIE TEKCTOBBIE NOOKyMeHTbl. CHocku, ornaBieHue. KomnmextuBHast pabota ¢
OOKyMeHTaMH. MHCTPYMEHTBI pEeLeH3HPOBaHUS B TEKCTOBBIX mpoueccopax. OOnadyHble CEpBUCHL
Henosass mepernmcka. Pedepar. IlpaBuna  UMTUPOBAHUS  HMCTOYHMKOB U OodopmiieHus
oubmmorpaduyecknx ccbutok. OopMiIeHHE CIUCKA JIUTEpaTypbl. 3HAKOMCTBO C KOMIIBEOTEPHOMH



BEpPCTKOM Tekcra. TexHuueckue cpenctBa BBoja Tekcta. CrHenuain3HpOBAHHBIE CPENCTBA
pPEeIaKTUPOBAHHUS MATEMATHYECKUX TEKCTOB.

Anamn3 naHHbIX. OCHOBHBIE 3a/a4Ml aHAJIHM3a JAHHBIX. MPOTHO3UPOBAHME, KIIACCHU(UKALMS,
KJIacTepu3auus, aHauu3 OoTkJIoHeHuH. IlocnenoBarenbHOCTh pelleHus 3ajad aHaIN3a OAaHHBIX: cOOp
NEPBUYHBIX JAHHBIX, OYMCTKA M OLIEHKAa KadyecTBa IAHHBIX, BBHIOOP H/WIIM TMOCTPOEHHE MOIEINH,
npeoOpa3oBaHue NaHHBIX, BU3yalH3alMsl NaHHBIX, HHTEPIpETalus pe3yiapTaroB. IIporpammHbIe
CpeACTBa W HWHTEPHET-CEPBUCHI [UII OOpaOOTKM M TPEACTaBJICHUS NaHHbIX. bojplnne maHHBIE.
MammnHoe o0y4yenne. MHTeIIeKTyanbHbII aHAIN3 JaHHBIX.

AHanM3 JMaHHBIX C TIOMOUIBIO JJIGKTPOHHBIX Tabnum. Bermcnerne CcymMMmbl, CpegHEro
apugpMeTHIecKoro, HauboblIero (HAMMEHbIIEr0) 3HaYeHUs [uarna3oHa. Beraucnenne kosgdunnenra
KOPPENSIUK JIByX PsIIOB AaHHBIX. [locTpoeHne CTONOYATHIX, JIMHEHUYATHIX U KPYTOBBIX TUATPAMM.
IToctpoenue rpapukos Gpynkiuil. [Tonbop nuHUN TpeHIa, pelueHne 3a1a9 MPOrHO3UPOBAHMUS.

UncneHHOE pelIeHre ypaBHEHHH ¢ MOMOIIb noadopa mapamerpa. OnTUMH3aLMA KaK TTOUCK
HAWJIYYIIEro peIleHus] B 3aJaHHbIX ycioBusx. llemeBas (yHkuwms, orpanmueHus. JIOKanbHble H
r100abHBIH MUHAMYMBI 1eNIeBOH (yHKIMH. Pernenne 3a1a4 ONTUMH3ALNH C TOMOIIBIO 3JIEKTPOHHBIX
Tabnui.

11 KJIACC

TeopeTnueckne ocCHOBbI HHPOPMATUKH

Teopernueckne mOOXOABI K OLEHKE KOJW4YecTBa HWHGPOpMAIMU. 3aKOH aAJUTHBHOCTH
uHpopmauuu. Popmyna Xapran. Mapopmanus u sepositHocTh. Popmyia LlleHHOHA.

Anroputmsl cxatusi maHHbIX. AnroputM RLE. Anroputm Xaddmana. Anroputm LZW.
AJNTOPUTMBI CIKATHSI JAHHBIX C ITOTEPSIMU. Y MEHbIIEHUE IIyOHHbI KOaupoBaHus npeta. OCHOBHBIE UEH
anroputmos cxkarusi JPEG, MP3.

CkopocTh nepenayu NaHHBIX. 3aBHCUMOCTb BPEMEHH INepenadr OoT MH(POPMAMOHHOro 00béMa
TAHHBIX M XapaKTEPUCTUK KaHayia CBsi3u. [IprHuuHBI BO3SHUKHOBEHHS OMIMOOK MPH Mepeaaye JaHHbBIX.
Konpl, no3sossromue oOHapyKUBATh W MCIPABJISATh OMIHOKH, BO3HUKAIOIINE NPU Nepenade JaHHbIX.
Paccrosinne Xsmmunra. Koguposanue ¢ mosropenueM 6uros. Koasl XsMMuHTa.

Cucrembl. KOMITIOHEHTBI cHCTEMBI B UX B3aumoneiicTeue. CucteMHblil d¢dext. YnpasjeHue Kak
uH(pOpMalMOHHBIH nporecc. OOpaTHas CBSI3b.

Mopenu u monenuposanue. Llens monenuposanus. COOTBETCTBHE MOJENIU MOJEIUPYEMOMY
OOBEKTY MJTH TPOLIECCY, LEH MOeIUpoBanus. PopManu3aus NPUKIAIHbIX 3a71a4d.

[IpencraBneHne pe3yibTaTOB MOAESIHUPOBAHMS B BUAE, YIOOHOM UL BOCIIPHSTHS YEJIOBEKOM.
I'padmueckoe npencraBieHne JaHHBIX (CXeMBbI, TAOIUIBL, TPadUKN).

I'padbr. OcuoBHbIe oHTHA. Bunb! rpados. Onucanue rpadoB ¢ TOMOIITBIO MATPULL CMEKHOCTH,
BECOBBIX MAaTpHL], CIUCKOB CMEXHOCTH. PelleHne aqropuTMHYECKUX 3a7a4, CBSI3aHHBIX C aHAJIU30M
rpa¢oB (IMOCTPOEHHE ONTHUMAJIBLHOIO NYyTH MEXKAY BepIIMHAMH Tpada, onpeneneHHe KOJUYeCTBa
PA3NUYHBIX MyTEH MEXIy BEPIINHAMH OPUEHTHPOBAHHOTO alIMKJIMYECKOTO rpada).

Hepesbst. bunaproe nepeso. JlepeBbs moucka. CrocoOwr obxonma nepepa. llpencrasnenue
apupMeTHUeCKUX BBIPAKEHUH B BHAE AepeBa. JUCKpeTHble Wrpbl IOBYX HUIPOKOB C TOJHOH
uHpopmauueil. [loctpoerne nepesa nepedopa BapHAHTOB, ONMUCAHHUE CTPATETHMM UTPbI B TaOIMYHOMN
¢opMe. BBIMTPHIIIHBIE U TPOUTPHILIHBIE TO3ULIH. BBIUTPHIIIHBIE CTPAaTErHH.

CpencTtBa HCKYCCTBEHHOro MHTesulekTa. CepBHCHI MAaLIMHHOIO IEPeBOJa U PaclO3HAaBaHMUS
yctHO# peun. KorHutusHble cepBuchl. UneHTH(UKALUS U MOUCK N300paskeHUH, paclIO3HABAHUE JIMLI.
Camoobyuarouecs: cucteMbl. MICKyCCTBEHHBIN HHTEIUIEKT B KOMIIBIOTEPHBIX Hrpax. Mcnoiap3oBaHne
METOZIOB HMCKYCCTBEHHOTO HWHTEJUIEKTa B OOydaroummx cucrtemax. Mcrmonp3oBaHHE METONOB
UCKYCCTBEHHOTO UHTe/UleKTa B pobortorexHuke. HHTepHer Bemeidl. IlepcnekTuBbl pa3BHTHS
KOMIIBIOTEPHBIX MHTEJNIEKTyalbHbIX cucTeM. HelipoHHble ceTu.

AJropuTMBI M NPOrpaMMHpPOBaHHUe

dopmanuzanuss MNOHATHA aiaroputma. MamuHa TerOpuHra Kak yHHBEpCajbHas MOJIENb
BeruucaeHuil. Tesuc Uepua—Trropunra.



Ouenka CJIOXHOCTH BbluUCIEHUH. Bpemst paborel m 00BEM HCMONB3yeMOH MaMATH, HX
3aBUCUMOCTb OT pa3Mepa HCXOIHbIX JaHHBIX. OLEHKa aCHUMITOTUYECKOM CIIO)KHOCTH ajrOpUTMOB.
ANTrOpuUTMBI TIOJMHOMHANBHON cioxHOCTH. llepeGopubie amroputmel. Ilpumepsl  pa3iudHBIX
aJrOpPUTMOB peLIeHMsl OAHOHN 3a7jaul, KOTOPble UMEIOT Pa3JINYHYIO CIOXKHOCTb.

ITorck MpOCTBIX YUCEN B 33JaHHOM JIHaNa30He C MOMOIIBIO AITOPUTMa «peleTo DpaTtocheHay.

MHoropa3psiIHbIe LEeble YUCIa, 3a1a4H JIIMHHON apuQpMETHUKH.

CrnoBapu (accouuaTHBHbIE MAacCHUBBI, OTOOpaXkeHHs ). X31m-Tadmuubl. [Toctpoenune anpaBuTHO-
4aCTOTHOTO CJIOBapsl AJIs 3aJJaHHOTO TEKCTa.

Crexn. AHanm3 NPaBWIBHOCTH CKOOOYHOrO BbIpakeHUs. BrrmciaeHue apudmMeTHuecKkoro
BBIPA)KEHUSI, 3aIMMCAHHOTO B MOCT(PUKCHOH hopme.

Ouepenu. Mcrionp3oBanue ouepenu Al BpEMEHHOIO XpPaHEHHUs JaHHBbIX.

Anroputmsl Ha rpadax. [TocTpoeHre MUHUMAITBHOTO OCTOBHOI'O IEPEBA B3BEIIEHHOIO CBS3HOTO
HEOPHEHTUPOBAHHOTO rpada. KonnyecTBo pasmuyHbIX MyTeHd MEXNY BEPIIMHAMH OPHEHTHPOBAHHOTO
arkIngdeckoro rpada. Anropurm JefKCTpsbL.

Hepespsi. Peanuzanus nepeBa ¢ TOMOIIBIO CCHUIOYHBIX CTPYKTYp. JlBomuHble (OuHapHBIE)
nepesbs. [locTpoeHue nepesa 1i1st 3aJaHHOTO apUPMETHIECKOTO BBIPAKEHUS. PEKypCHBHBIE aITOPUTMBI
obxona nepesa. Mcnonp3oBaHue cTeka U ouepenu ajsi ooxona nepesa.

JluHamMuueckoe MporpaMMHUpOBaHHe Kak METO] PEeLieHUs 3a1a4 C COXPaHEHHEM IIPOMEXKY TOUHBIX
pe3ysnbTaToB. 3ajaui, pellaeMble C MOMOIIbIO AMHAMMUYECKOIO IMPOrpaMMUPOBAHMS: BBIUUCIIEHUE
PEKYPCHUBHBIX (PYHKLIHH, MOACYET KOJINIECTBA BAPUAHTOB, 331441 ONITUMHU3ALIHH.

[Tonsitue 06 00BEKTHO-OPUEHTHPOBAHHOM NporpaMmMupoBaHun. OOBEKTHI U Ki1accel. CBOWCTBA U
MeTonbl 00beKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIN aHamu3. PazpaboTka mporpaMm Ha OCHOBE OOBEKTHO-
OPUEHTHPOBAHHOTO Noaxoa. MHKancysimus, HacuenoBaHue, IOTUMOPPU3M.

Cpenbl  ObicTpoli paspaborku mnporpamm. IIpoekTupoBanue wuHTEpdelica MOIb30BATENS.
Hcnonp3oBaHNne TOTOBBIX YIIPABISIEMBIX 3JIEMEHTOB JUIs IOCTPOEHUS HHTEpderica.

0O0630p sA3bIKOB TporpaMmupoBanusl. [IoHsATHE 0 MapagurMax mporpaMMHUPOBAHUSL.

HNHpopmanHOHHDBIE TEXHOJIO0THH

DTtanbel KOMIBIOTEPHO-MATEMaTHUECKOTO MOAEIUPOBAHMS. IIOCTAHOBKA 3a1aud, paspadoTka
MOJIEJIHN, TECTUPOBAHUE MOJENH, KOMIIBIOTEPHBIN SKCIIEPUMEHT, aHaJIN3 PE3yJIbTaTOB MOJAEIUPOBAHUS.

Jluckperuzanust NOpU  MaTeMaTHYECKOM  MOJEIMPOBAHMM  HEMPEPBIBHBIX  MPOLIECCOB.
MonenupoBanue OBUXKEHUS. MonenupoBaHue OHOJOrMYECKHX CHCTeM. MareMaTHYecKue MOJEIH B
SKOHOMHUKE. BriuucnurenabHble 3KCIIEPUMEHTBI C MOJIEISIMU.

OOpaboTka pe3ynbTaTOB KCIEpUMeHTa. MeToa HaumMeHbITuX kBaapaToB. OLEHKAa YHCIOBBIX
NapaMeTpPOB MOJEIHPYEMBIX OOBEKTOB U MPOLIECCOB. BoccTaHOBIEHNE 3aBUCMOCTEH 1O pe3yJIbTaTamM
SKCIIEPUMEHTA.

BepositHocTHBIE MOnenu. Metoael Monrte-Kapno. MMurtanmonnoe moaenuposanue. CHUCTeMbl
MaccoBOTO OOCITY)KMBaHUSI.

Tabnmuunble (pesinuoHHbIe) Oa3bl JaHHBIX. Talnua — npeacTaBieHue CBEASHUH 00 OTHOTHITHBIX
oObekrax. [Tose, 3anuck. Kimrou Tabnuibl. Pabora ¢ rotoBoii 0a30ii maHHBIX. 3anojHeHHe 0a3bl JaHHbIX.
ITonck, copTupoBka 1 PUIBTPALIUSA JAHHBIX. 3aIPOCH Ha BBIOOPKY AaHHBIX. 3aMpOChl ¢ TapaMeTPaMH.
Brruucasemble noss B 3anpocax.

MHuorotabnuunble 0a3bl JaHHBIX. THUIBI CBA3ed Mexnay TaOiauuaMu. BHemHuit kimod.
IenocTHOCTH Oa3bl AAHHBIX. 3aPOCHI K MHOTOTA0JMYHBIM 0a3aM JaHHBIX.

Hnrepuer-npunoxkenus. llonsitue o cepBepHOM M KIMEHTCKOM 4YacTsx calrta. TexHosiorus
«KJIMEHT — cepBep», €€ NoCTOMHCTBA U HenocTaTku. OcHOBBI si3bika HTML 1 kackaTHbIX TaOJUIl CTUJICH
(CSYS). Cuenapuu Ha si3bike JavaScript. @opmbl Ha BeO-CTpaHULIE.

Pasmemienue BeO-caiiToB. Ycmyra XxocTHHTra. 3arpy3ka (aiiyioB Ha CakT.

BBon wu3o0pakeHMii € HWCHOJB30BAHHWEM pA3JIMYHBIX LHUPPOBBIX YCTPOHCTB (UM(POBBIX
¢doToanmapaToB M MHKPOCKOIIOB, BHUAECOKaMep, CKaHEPOB M APYrux ycTpoiicTs). I 'paduueckuit
penaktop. Paspewenue. Kanpuposanue. HMcnpasnenue nepcnexktusbl. ['ucrorpamma. Koppexuwus



ypOBHei, koppekius 1Beta. ObecLBeUrBaHNEe LBETHBIX M300pakeHuil. Perymb. PaboTa ¢ obnactsmu.
DunbTPSL

MHorocnoiinele  u3oOpaxkenus. TekcroBele cion. Macka cnosa. Kananel. CoxpaHenne
BbIieNieHHOH oOsactu. [TonroToBka WLTIOCTpaIvil Uit BeO-CAaTOB. AHUMUPOBAHHBIE U300PAKEHUSI.

Bektopnas rpaduka. IlpumuruBel. 3MeHeHue mopsimka 3J€MEHTOB. BblpaBHHUBaHWE,
pacnpenenenue. I pynnuposka. Kpusble. @opMaTsl BEKTOPHBIX PUCYHKOB. Mcrionp3oBaHne KOHTYPOB.
BexTopusauus pacTpoBbIX H300paKeHUH.

IlpuHUUOBEIl MOCTPOEHUS W PpENaKTUPOBaHUS TPEXMepHbIX Mojnesnei. CeTouHble MOENU.
Martepuanbl. MoaenupoBaHie HCTOYHHKOB ocBemeHus. Kamepsl. Anaurusable TexHonoruu (3D-
npunTepsl). [ToHATHE O BUPTYaIbHON PEabHOCTH U JOTIOJIHEHHON PEalbHOCTH.

ILTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS IIPOI'PAMMBI 110 TH®OPMATHKE
(YIVIYBJIEHHBIN YPOBEHDB) HA YPOBHE CPEJAHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE ~ pe3yNbTaThl  OTPAXKAOT TOTOBHOCTb W CIIOCOOHOCTH  OOyHarOIIMXCS
PYKOBOACTBOBATLCA CHOPMHUPOBAHHONW BHYTPEHHEH TMO3UIMENH JUYHOCTH, CHUCTEMOW EHHOCTHBIX
OpPHEHTALMI, TIO3UTHBHBIX BHYTPEHHUX YOEKICHHIA, COOTBETCTBYIOIIMX TPAIUIMOHHBIM IEHHOCTSIM
poccHiickoro oOIIecTBa, pPacIIMPEeHHe >KU3HEHHOrO ONbITa M ONbITA JAEATENIbHOCTH B IpoIecce
pean3ay CPenCcTBAMH YIeOHOTO IpeIMeTa OCHOBHBIX HAIPaBJICHUH BOCIIUTATEIbHON AESITETbHOCTH.

B pesynprare wusyueHuss wHGOPMATHKH Ha YpOBHE CpemHero oOmero oOpa3oBaHus y
oOyuatoterocs: OyayT chOpMUPOBAHBI CICAYIOMNE TUIHOCTHBIE PE3YJIbTAThI:

1) rpaskaaHCcKOro BOCMUTAHUS:

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX ITPaB M 00s3aHHOCTEH, yBa)KEHUE 3aKOHA U TPABOIIOPSIIKA,
co0Ir01eHIe OCHOBOTIOJIAral0IUX HOPM HH()OPMALIMOHHOTO ITpaBa 1 HHPOPMALIMOHHOHM 6€30MacHOCTHY;

TOTOBHOCTb  NPOTHUBOCTOSITH ~ WJCOJIOTHM  3KCTPEMH3Ma, HALMOHAJIM3Ma, KceHopoOuw,
OUCKPUMHUHALIMK IO COLHAJbHBIM, PEJUTHO3HBIM, PACOBBIM, HAIL[MOHAJIBHBIM MNpPU3HAKAM B
BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPHOTHYECKOr0 BOCIUTAHMS:

[IEHHOCTHOE OTHOLIEHHE K HCTOPUYECKOMY HACIEOMIO0, IOCTHXKEHMsM Poccun B Hayke,
HCKYCCTBE, TEXHOJOTHsX, TIOHMMaHHe 3HaueHHss WH(POPMATHKM KaK HAYKH B JKU3HH COBPEMEHHOIO
00111eCTBA;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHSA:

cpOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO MOBEIEHHSI;

CMOCOOHOCTh OLIGHUBATH CHUTYALUI) M NPUHUMATb OCO3HAHHBIC PEIICHUS, OPUEHTHUPYSCh Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LICHHOCTH, B TOM 4HUCJe B ceTu MHTepHerT;

4) 3¢TeTHYECKOT0 BOCITUTAHHS:

HCTETHYECKOE OTHOLICHUE K MUPY, BKJIIOYAst 3CTETHUKY HAYYHOTO U TEXHUYECKOTO TBOPUYECTBA;

CMOCOOHOCTh BOCMPHHUMATH PA3JIMYHbIE BHIbl MCKYCCTBA, B TOM YHCJIE OCHOBAHHOIO Ha
UCTIOJIb30BAHUH HH()OPMALIMOHHBIX TEXHOJIOTHI;

5) puznueckoro BoCIUTAHUS:

c(hOpPMUPOBAHHOCTH 3I0POBOT0O U Oe3omacHOro odpasa JKU3HH, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 3[IOPOBBIO, B TOM YHCJIE 32 CUET coOmoaeHus TpedoBaHui 0€30MacHOM SKCILTyaTalluu CPEICTB
WH(POPMAIIMOHHBIX U KOMMYHHUKAIHOHHBIX TEXHOJIOTHA,

6) TPyAOBOr0 BOCIIUTAHUSI:

TOTOBHOCTb K AKTHBHOW [ESTEJbHOCTH TEXHOJOTHYECKOH W COLHMANbHOH HAIMpPaBJIeHHOCTH,
CMOCOOHOCTh MHULIMUPOBATS, MJIAHUPOBATH U CAMOCTOSATENILHO BBIMOJIHATh TAKYIO 1€STEIbHOCTD;

uHTepec K chepam mpodecCHOHANBHON NeATebHOCTH, CBSI3aHHBIM C  HH(POPMATHKOM,
NPOrPpaMMUPOBAHHEM M MH()OPMAIMOHHBIMU TEXHOJOTHSIMH, OCHOBAHHBIMHU Ha MOCTHKEHUSX HAyKH



UHPOPMATHUKU U HAYYHO-TEXHUYECKOT0 NMPOrpecca, yMEeHHe COBEpIIaTh OCO3HAHHBIN BRIOOp Oymymei
npodeccun 1 peaTn30BbIBaTh COOCTBEHHBIE KM3HEHHBIE TUIAHBL;

TOTOBHOCTD U CIIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOPa30BAHUIO Ha MPOTSHKEHUH BCEH JKU3HU,

7) 3K0JIOrHYeCKOro BOCTIMTAHUS:

OCO3HAHME TI00ATBHOTO XapakTepa SKOJIOTHIECKIX MPOOIeM U IyTel UX PELIeHHUs], B TOM YHCIe
C Y4E€TOM BO3MOXKHOCTEH HH(POPMAIIMOHHO-KOMMYHHUKALMOHHBIX TEXHOJIOTHH;

8) HeHHOCTH HAYYHOTI'0 MO3HAHUS:

c(pOPMHPOBAHHOCTh MHPOBO33PEHHs], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKH, JOCTIDKEHUSIM HAay4YHO-TEXHMYECKOro IMporpecca M OOLIECTBEHHOW MPAaKTHKH, 32 CUET
NOHUMAHHS POJIM MH(POPMALIMOHHBIX PECYpCOB, WH(POPMAIIMOHHBIX MPOLECCOB M MH(OPMAIIMOHHBIX
TEXHOJIOTUH B yCIOBHAX U(PPOBOH TparcHOopMaii MHOTHX cep JKU3HU COBPEMEHHOTO 00IIeCTRa,

OCO3HAHME LIEHHOCTH HAyYHOH [EeATENIbHOCTH, TOTOBHOCTb OCYINECTBISITH IPOCKTHYIO H
UCCIIEIOBATEIbCKYIO ASITeIbHOCTh UHANBUAYAJIBHO U B TPYIIIIE.

B mporecce moCTHXKEHHS TMYHOCTHBIX PE3YJIBTATOB OCBOEHHS MPOrpaMMbl IO HHYOPMATHKE Y
00yYaroImuxcst COBEPIIEHCTBYETCS SMOLIMOHAIBHBIT UHTEJUIEKT, NPEATIONATr A0 LI
c(hOpPMHUPOBAHHOCTD:

CaMOPETYJIMPOBAHUS, BKJIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 32
CBOE TOBEACHHE, CINOCOOHOCTb amanTHPOBATBCS K OMOLMOHAIBHBIM H3MEHEHUSM M TPOSIBJIATH
'HOKOCTb, OBITh OTKPBITBIM HOBOMY;,

BHYTPEHHEH MOTHBALIMY, BKJIFOYAKOLIEH CTPEMIICHHE K JOCTH)KEHHUIO LIEITH U YCIIEeXY, ONTUMH3M,
WHHUIMATUBHOCTD, YMEHHUE IEHCTBOBATh, NCXO/S U3 CBOUX BO3MOXKHOCTEH,

SMIIATHH, BKJIIOYAIOIIEH CIOCOOHOCTh MOHMUMATh YMOLMOHAIBHOE COCTOSIHUE APYTUX, YUUTHIBATD
€ro MPH OCYIIECTBICHHH KOMMYHHUKALINUH, CTOCOOHOCTh K COYYBCTBHUIO M COTIEPEIKUBAHHIO,

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOMINX CIIOCOOHOCTb BBICTPAUBATH OTHOLIEHHS C APYTUMH
JFOABMH, 3a00TUTHCS, MPOSIBIISITH HHTEPEC U pa3peruaTh KOHPIUKTHL

METANPEAMETHBIE PE3YJIbTATHI

B pesynprare wusyueHuss uHGOPMATHKH Ha YpPOBHE cpenHero obmero obOpa3oBaHusA Y
obyuatorerocs: OyayT copMupOBaHbI METAIIPEIMETHBIE PE3YJIBTATHI, OTPAXKEHHBIC B YHUBEPCATBbHBIX
yueOHBIX JEHCTBHSX, a MMEHHO — T[O3HABaTeJbHbIE YHUBEpPCAJIbHbIE Yy4YeOHbIE EHCTBUS,
KOMMYHHUKATHBHbIE YHUBepCaJbHble y4ueOHble NEHCTBUS, PEryJsITUBHbIE YHHBEpCajbHbIE y4eOHbIE
IeWCTBHS, COBMECTHAS IESITEJIBHOCTD.

Mo3naBaTeIbHBIE YHHBEPCAJIbHbIE YUeOHbIE el CTBUS

1) 6a3oBbIe JIOTHYECKHE 1eHCTBHSA:

CaMOCTOSITENIbHO  (popMysiMpoOBaTh M aKTyaJW3upOBaTh MpoOJieMy, paccMaTpuBaTh e
BCECTOPOHHE;

yCTaHABJIMBATh CYLUIECTBEHHBIH MPU3HAK WJIM OCHOBAHMsS Uil CPABHEHMs, KJiacCHPUKALMH U
0000I11IeHHS;

OIpeessiTh LeJH AeSITebHOCTH, 3a1aBaTh MapaMeTPbl U KPUTEPUN UX JOCTHIKSHUS,

BBISIBJISITh 3AKOHOMEPHOCTH U MPOTHBOPEYHUS B PACCMATPUBAEMBbIX SIBICHHSX

paspabaTbiBaTh IUIAH peleHHs MpoOJeMbl ¢ YYETOM aHAIU3a MMEIOIIHUXCS MAaTepPHAlbHBIX U
HeMaTepPHAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B IESITEJIBHOCTD, OLICHUBATH COOTBETCTBHE PE3YJIbTATOB LIEJISIM, OLICHUBATD
PHCKHU TIOCNIECTBUI ESITeIbHOCTH,

KOOPAMHUPOBATb ¥  BBINOJHATH paboOTy B  YCJIOBHAX pEATbHOrO, BHPTYAJIbHOIO W
KOMOMHHPOBAHHOTO B3aUMO/IEHCTBUS,

Pa3BHBATh KPEATHBHOE MBILUICHHE TIPU PELICHNUH KHU3HEHHBIX POOIIEM.

2) 0a30BbIe HCCJIE0BATENbCKHE IeHCTBHUS:

BJaZE€Th HAaBbIKAMH Yy4eOHO-HCCIENOBATEIbCKONH U MPOEKTHOW [esTeIbHOCTH, HaBbIKAMU
paspetuenus mpodsieM, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METOIOB PELIEHHS
NPaKTHYECKHX 337124, MIPUMEHEHHIO PA3JIMYHbIX METO0B TIO3HAHMS,



OCYLIECTBJIATh Pa3JIMYHbIe BHIbI JAEATENPHOCTH IO TIOJYyYEHUIO HOBOIO 3HAHUS, €ro
UHTEpIIpeTalny, MPeoOpPa3sOBaHUIO U MPUMEHEHHIO B PA3IMYHBIX YUeOHBIX CUTYALHSIX, B TOM YUCIE MTPU
CO37aHUH yueOHBIX U COLIMATbHBIX MPOEKTOB;

(opMUpOBaTL HAyYHbIA THI MBILUICHHUS, BJAAETh HAYYHOH TEPMHMHOJOTUEH, KIIFOYEBbIMU
MOHSATHSIMHU U METO/IAMH,

CTaBUTh W (HOpPMyIHPOBaTH COOCTBEHHBIE 3aJa4u B OOpPa30BATENBLHOW IESTENbHOCTH U
JKU3HEHHBIX CHTYaIUsX;

BBISIBJISITb IPUYMHHO-CJICICTBEHHbBIE CBSI3U U aKTyaJIM3UPOBATh 33/a4y, BbIIBUTATh TUIIOTE3Y €€
peLIeHus, HAXOAUTb apTyMEHThI Uil 1OKAa3aTelbCTBA CBOMX YTBEPIKACHHI, 3a1aBaTh MapaMeTpbl U
KPUTEPHH PELICHHUS,

aHAJM3MPOBATh MOJYYEHHBIE B XO/E PEIICHHs 3a7a4ull Pe3y/bTaThl, KPUTUYECKH OLEHUBATh MX
IOCTOBEPHOCTb, IIPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCJIOBHSIX;

71aBaTh OLICHKY HOBBIM CHTYaLUsIM, OLEHHBATh MPUOOPETEHHBIN OIBIT;

OCYLIECTBJIATh LIEJICHANPABJICHHBIA TOMCK MEePeHOca CPEACTB M CHOCOOOB [NEHCTBUS B
poheCCHOHATTBHYIO CPEeny;

yYMETb [TEPEHOCUTDb 3HAHMUS B MO3HABATEIIbHYIO U MPAKTHYECKYIO 00JIaCTH KU3HEAEATEIbHOCTH,;

yYMETbh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00acTeH;

BBIIBUIaTh HOBbIE HJEH, TIPEIJIaraTh OPUTHHAIBHbBIC MOAXO/bI U PELICHHUs], CTABUTH MPOOJIEMbI U
3a7a4u, IONyCKAIOLINe abTePHATHBHbBIC PELICHUS.

3) padora ¢ nundopmauueii:

BJIZIe€Th HABBIKAMU MOJyYEHHs MHPOPMALUKN M3 MCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSITEIBHO
OCYLIECTBJISATh MOKCK, aHAIH3, CHCTEMATU3ALMIO U HHTEPIPETALHIO HHPOPMALIMH PA3JIHYHBIX BUIOB
(dbopM mpencTaBIeHUS,

CO371aBaTh TEKCTbI B PA3JIMYHBIX (opMaTax C y4€TOM Ha3HAa4YeHUs: MHPOPMALMU U LEJIEBOH
ayAUTOPHH, BHIOUPAs ONTUMANIbHYIO POPMY MpPEACTABICHUS U BU3YAJH3ALINHY,

OLIEHHBATh JOCTOBEPHOCTb, JIETMTUMHOCTb HH(POPMALUK, €€ COOTBETCTBHE IIPABOBBIM U
MOpPaJbHO-3THYECKUM HOPMaM,

HCIOJIB30BATh CPEACTBA MH(POPMALMOHHBIX M KOMMYHHKALMOHHBIX TEXHOJOIWH B pEIIEHUH
KOTHUTUBHBIX, KOMMYHUKATHBHBIX M OpraHM3alMOHHBIX 3ada4 ¢ coOJoaeHneM TpeOoBaHuit
SPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TMTHEHbI, PecypcocOepekeHus], MPABOBbIX U STHYECKUX HOPM,
HOpPM MH(POPMAITMOHHOH 0€30MacHOCTH;

BJIaZeTh HABBIKAMHU PACIIO3HABAHUS M 3AIIUThI HHPOPMALUH, HHOOPMALIMOHHON 0e30MacHOCTH
JIMYHOCTH.

KommyHukaTHBHbBIE YHHBEpPCAJIbHbIE yUe0OHbIe AeficTBHS

1) oOmenue:

OCYLIECTBJISATh KOMMYHHKALIMU BO BCEX Cepax JKU3HH;

pacno3HaBaTh HeBepOajbHbIE CpPencTBa OOLICHHS, MOHMMAaTh 3HAYEHHE COLMAJbHBIX 3HAKOB,
pacno3HaBaTh NPEANOCHUTKH KOHPIUKTHBIX CUTYALMH 1 CMSIr4aTh KOH(IUKTHL,

BJAZETh PA3JIMYHBIMU Croco0aMu OOIIEHHs M B3aMMOICHCTBUS, apryMEHTHPOBAHHO BECTH
OHMAJIOT, YMETh CMSrdaTh KOHQIMKTHBIE CUTYALIHY,

Pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOKO TOYKY 3PEHHSI C HCIOJIb30BAHHEM SI3bIKOBBIX CPENICTB.

2) cOBMeCTHAsl 1eATEIbHOCTb:

MOHUMATb U HCIIOIb30BaTh MPEUMYILIECTBA KOMAHIHON U HHAMBHAYAIbHON padoTH;

BbIOMpATh TEMATUKy W METOAbl COBMECTHBIX JEUCTBHI C Yy4éTOM OOIIMX HHTEPECOB H
BO3MOJKHOCTEH Ka)KIOr0 YieHa KOJUIEKTHBA;

NPUHUMATh LA COBMECTHOMN AEATEIbHOCTH, OPTaHU30BbIBATh U KOOPAHMHUPOBATDH AEHCTBUS MO
UX JOCTH)KEHHIO: COCTABJSITh IUIAH JCWCTBHM, PACIpPEAessiTb POJU C Y4ETOM MHEHHH YYaCTHHKOB,
00Cy’KIaTh pe3yJbTaThl COBMECTHOMH PadoThI;

OLIEHMBATh KAa4e€CTBO CBOErO BKJIANA M KaXKIOTO YYACTHHKA KOMAHIbI B OOLIHMI pe3yJbTaT MO
pa3paboOTaHHBIM KPUTEPHUSIM,



IpeniaraTb HOBBbIE IPOEKTHI, OLCHMBATb HAEH C MO3ULUUH HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH,

OCYIIECTBJISITh MO3UTHUBHOE CTPATETMYECKOE MOBEACHHE B PA3IUYHBIX CUTYALUSIX, MPOSBJIATH
TBOPUYECTBO M BOOOpaskeHUe, ObITh HHUIIUATHBHBIM.

PerynsiTuBHbIe YHHBepcaJbHbIe yueOHbIe 1elicTBUSA

1) camoopranuzanms:

CaMOCTOSITENIbHO OCYLIECTBIISITh TIO3HABATENIbHYIO €SI TEIbHOCTD, BBISBISITH MPOOJIEMBI, CTABUTH
u GpopMyupoBaTh COOCTBEHHBIE 3a/1a41 B 00pa30BaTEIbHON AEATEIBHOCTH M JKU3HEHHBIX CHTYaLIUsX;

CAMOCTOSITEJIbHO COCTAaBJIATH IUIAH PEMICHUS MPOOJIEMBbI C Y4ETOM HMEIOIIHMXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTEHHUH,

JaBaTh OLIEHKY HOBBIM CUTYAaLUsIM,;

pacCLINPATh paMKH Y4eOHOTO IPeAMEeTa Ha OCHOBE JIMUHBIX NMPEINOYTEHUH,

JeNaTh OCO3HAHHBIN BBIOOP, apTYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 34 PELIEHHE;

OLICHUBATh MPUOOPETEHHBIHN OIIBIT;

crocoOCTBOBaTh (HOPMUPOBAHUIO W TPOSBICHHUIO IIHPOKOH SPYOUIMH B PasHBIX 00JacTsX
3HAHUH, MOCTOSTHHO MOBBIIIATH CBOW 00Pa30BaTEeNIbHBINA U KYJIBTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTb OLEHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTHUBBI B JE€SATEIbHOCTb, OLIEHHBATb
COOTBETCTBHUE PE3YJILTATOB LIEJISIM,

BJIAJIETh HABBIKAMU TIO3HABATENIbHOW pe(IeKCHMH KaK OCO3HAHHS COBEPLIAEMBbIX NEHCTBUN H
MBICJIUTENIBHBIX MPOLIECCOB, UX PE3YJbTATOB U OCHOBAHMIA, HCIIOJIB30BaTh MPHUEMBI pediekCuu ISt
OLIEHKU CHTYyalluH, BBIOOPA BEPHOTO PEILECHMS,

OLIEHUBATb PUCKHU U CBOEBPEMEHHO IPUHUMATD PELICHUs 10 UX CHIXKCHHUIO,

MIPUHUMATb MOTHUBBI U APTYMEHTBI APYTUX MPU aHAIU3E PE3YJIbTATOB AEATEIBHOCTH.

3) npuHATHSA ce0s M APYrUX:

NPUHUMATD ceOs1, TOHNMast CBOM HETOCTATKU U IOCTOMHCTBA,

MIPUHUMATh MOTUBBI U APTYMEHTBI APYTUX MPU aHAIU3E PE3YJbTATOB AEATEIbHOCTH,

NPU3HABATH CBOE MPABO U MPABO APYTUX HA OLIMOKY;

pa3BUBaTh CIOCOOHOCTh IOHUMATh MHUP C IMO3ULMH APYTOrO YEJIOBEKa.

HNPEJMETHBIE PE3YJIBTATHI
B mporecce n3ydyenus kypca nHGOpMaTHKH yrioyOnéHHOro ypoBHs B 10 Kiacce oOydaronumucs

OyAyT JOCTUTHYTHI CIAEAYIOIINE IPEIMETHBIE PE3YIbTATHI:

- BIIQJICHUE TPEACTABICHUSMHU O POJM MHGOPMALMM M CBSI3aHHBIX C HEH MPOLECCOB B IMPHPOE,
TEXHUKEe U OOIIECTBE, MOHATHAMU «HUHGPOPMALHs», «UHPOPMALMOHHBIA IMPOLECC», «CHCTEMAY,
«KOMITOHEHTBI CHCTEMBI», «CHCTEMHBIA 3(dexT», «MHPOPMALMOHHAS CHUCTEMAay, «CUCTEMa
YIPABJICHUSY,

- BIIQJICHUE METOJAMH IOHMCKa HHpoOpManmuu B ceTH MHTEpHET, yMeHHe KPUTHYECKH OLEHHBATH
uH(pOPMaLIUIO, TOTyUYEHHYIO U3 cetu MHTepHeT;

- YMEHHE XapaKTepHU30BaTh OOJbINUE AAHHBIC, MPUBOAUTH MPUMEPbl UCTOYHUKOB UX MOJIYYECHUS H
HAIPABJICHUS] HMCIIOJIb30BAHUS, YMEHHE KIACCH(UIIMPOBATh OCHOBHBIE 3alayM AHAJIN3a TaHHBIX
(mporHo3mpoBaHue,  KiIacCUpHUKALMS,  KIACTepU3aLMsl, AaHaJN3 OTKJOHEHHWH), IOHHMATh
NIOCJIEIOBATEIbHOCTD PEIIEHHS 3a/1a4 aHAJIM3a JAHHBIX . COOp MEPBUYHBIX TAHHBIX, OYUCTKA U OLIEHKA
Ka4yecTBa MAaHHBIX, BbIOOP W/WJIM MOCTPOEHHE MOAEIH, NMpeoOpa3oBaHHE NAHHBIX, BU3YaJIU3ALUS
TAHHBIX, HHTEPIIPETALIS PE3YJIbTaTOB,

- NOHMMaHHUE OCHOBHBIX MPHHLIUIIOB YCTPOHCTBA M PYHKLIMOHUPOBAHHUS COBPEMEHHBIX CTALIMOHAPHBIX
U MOOWMJTBHBIX KOMIBIOTEPOB, TEHACHINH PA3BUTHS KOMITBIOTEPHBIX TEXHOJIOT U,

- BIIQICHUE HaBbIKAaMH PadOTHI C ONMEPALIMOHHBIMHA CUCTEMaMH, OCHOBHBIMH BHIAMHU MPOTPAMMHOTO
obecrniedyeHus Ui perieHus yueOHbIX 3a/1a4 IO BEIOPAHHON CIIeIHAIU3ALINY,



HAJIMYHME TPEACTABJICHUI O KOMITBIOTEPHBIX CETSIX M UX POJM B COBPEMEHHOM MHpeE, O 0a30BBIX
NPUHIHANAX OPTaHU3alud M (PYHKLUUOHHPOBAHUS KOMIIBIOTEPHBIX ceTell, 00 o0mMX NpUHIHNAX
pa3paboTky 1 GPyHKIHOHUPOBAHHS HHTEPHET-TTPUIOKESHUT;

NOHMMAaHHE yrpo3 HHGPOPMAIMOHHOH O€30MacHOCTH, WCHOJb30BAHHE METOIOB U CPEICTB

NPOTHBOACHCTBUS STHM yIpo3aMm, COOMOAeHHE Mep Oe30MacHOCTH, PEAOTBPAILAIOLITNX HE3aKOHHOE

pacrpoCTpaHeHHe MEPCOHANBHBIX NaHHBIX, cOONMOAeHne TPeOOBaHMI TEXHHKH O€30MacHOCTH U

THTHEHbl NMPH padoTe ¢ KOMIBIOTEpAaMH W JAPYTMMH KOMIIOHEHTaMH LHU(POBOTO OKPY)KEHHS,

NOHMMAaHHE MPABOBBIX OCHOB MCIIOJIb30BAHUS KOMIBIOTEPHBIX MpOrpamm, 0a3 JaHHBIX U padoThI B

cetu UHTepHer;

NOHMMAaHNE OCHOBHBIX MNPHUHLMIIOB TUCKPETHU3ALMH PAa3UYHBIX BHAOB HH(OPMALMH, YMEHHUE

OTpeneNsTh UH(POPMALMOHHBIN 00BEM TEKCTOBBIX, TPaPHUECKUX U 3BYKOBBIX JAHHBIX TIPU 33JaHHBIX

napamMerpax OUCKPETH3AlHMH, YMEHHE ONpeNeNsiTh CPEOHIOK CKOPOCTh TNepenadyd JaHHBIX,

OLICHUBATh U3MEHEHNE BPEMEHU Nepeadr Npyu M3MEHEHUH WH(POPMAIIMOHHOTO 00bEéMa JaHHBIX U

XapaKTEePUCTUK KaHAJa CBSI3H,

YMEHHE HCIOJb30BAaTh NPH PELICHHU 3a/1a4 CBOWCTBA IMO3MIMOHHON 3alUCH YHCEJN, aJropuTMa

MOCTPOCHMSI 3aIUCH YWCJIa B TMO3UIMOHHOH CHUCTEME CYHCICHHMS C 3aJaHHbIM OCHOBAHHUEM U

MOCTPOESHHS YUCIIA TIO CTPOKE, COAEPIKAIIEH 3aIiCh 3TOr0 YHCIIA B ITO3ULIHOHHON CUCTEME CUHCIICHUS

C 3aJaHHbIM OCHOBaHHEM, YMEHHE BBINOJHATH apUPMETHYECKHe ONepalyi B MO3HLHUOHHBIX

CHCTEMaxX CUHUCIICHUS,

YMEHHUE BBITIOIHSTH PE00Pa30BaHMs JIOTHYECKHUX BBIPAXKEHUH, UCTIONB3YS 3aKOHBI aIreOpbl JIOTHKH,

YMEHHE CTPOHTH JIOTHUECKOE BBIPAXKEHHE B JM3BIOHKTMBHOH M KOHBIOHKTHBHOH HOPMaJbHBIX

dopmax mo 3amaHHOW TaOJHMIE MCTUHHOCTH, UCCIENOBAaTh OOJIACTh MCTUHHOCTH BBICKA3bIBAHMS,

COZEPIKALIETO NTEPEMEHHbBIE, PeIlaTh HECIOXKHbIE JJOTMUECKIE YPAaBHEHHS U CHCTEMbl YPaBHEHU,

NOHNMaHHEe 0A30BbIX ANTOPUTMOB 00PaOOTKH YNCIIOBON M TEKCTOBOH MH(pOPMALNHU (3aITHCh YHCET B

MO3UIMOHHOM CHCTEME CUUCIICHUs, HaxXO)KICHWE BCEX MPOCTBIX YHCEN B 3alaHHOM [HAIa30HE,

00paboTka MHOTOPa3pPAOHBIX LENbIX YHCEJN, aHaJH3 CHMBOJIBHBIX CTPOK U JIPYTHX), aJITOPUTMOB

MIOUCKA M COPTUPOBKH, YMEHHE ONPENENATh CIOKHOCTh U3Y4aeMbIX B Kypce 0a30BBIX aJITOPUTMOB

(cyMMHpOBaHHE 3J€MEHTOB MacCHBa, COPTHPOBKA MAacCHBA, MEePeOOpPHBIC aNTOPUTMBI, JTBOUYHBIN

MIOUCK) M MIPUBOANTH NPUMEPHI HECKOJIBKUX aJTOPUTMOB PA3HOH CIOKHOCTH IJIsl PELICHUs] OJHOU

3a/a4m;

BJIAJICHHE YHUBEPCAIBHBIM SI3BIKOM ITPOrPaMMHUPOBAHUS BBICOKOTO ypoBHs (Python, Java, C++, C#),

NpPEACTAaBICHUAMH O Oa30BbIX THIAX MAHHBIX M CTPYKTYpax MAaHHBIX, YMEHHE HCIIOJIb30BaTh

OCHOBHBIE yMPABJSIIOIIUE KOHCTPYKIHMH, VYMEHHE OCYLIECTBISTh aHAIN3 MPEIJIOKEHHOH

NPOTPaMMBI. ONPEAEISTh Pe3yJbTaThl PabdOThl MPOrpamMMbl NMPHU 33TAHHBIX HCXOIHBIX AHHBIX,

OTpeneNsATh, NMPU KaKUX HCXOAHBIX [AaHHBIX BO3MOJKHO TIOJIYYEHHE YKa3aHHBIX Pe3yJbTaTOB,

BBIABJIATh JTAaHHBIE, KOTOPbIE MOTYT NPHUBECTU K ommOKke B padore mporpamMmel, GopMyIHpOBaTh

NPEIJIOKEHUSI 110 YIIYULIEHUIO MTPOrPaMMHOTO KOAA;

yYMEHHE CO3/1aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI U JEMOHCTPALIMOHHBIE MATEPHAIIBI

C MCIIOJIb30BAaHUEM BO3MOKHOCTEH COBPEMEHHBIX IPOTPAMMHBIX CPEICTB U O0JaYHBIX CEPBHCOB,

yYMEHHE HCIONIb30BATh 3JIEKTPOHHBIE TAOMHMIBI Ui aHAJIHM3a, IPEACTaBICHUS 1 00pabOTKN TaHHBIX

(BKJTIOUAst BBIUYMCIIEHHE CYMMBI, CPEOHEro apupMETHYECKOro, HAauOONBLIEr0 W HAUMEHBIIEro

3HAYEHHH, PEeLUICHHEe YPaBHEHNUH, BEIOOP ONTUMANIbHOTO PEeLleHHst, MOA00pP IMHAM TPEeHA, PeIleHe

3a/1a4 MPOrHO3UPOBAHHMS).
B mporecce n3ydyenus kypca nHGOpMaTHKH yrinyOnéHHOro ypoBHs B 11 Kiacce o0ydaroumumucs
OyAyT JOCTUTHYTHI CIAEAYIOIINE IPEIMETHBIE PE3YIbTATHI:

- yMEHHE CTPOUTh HEPAaBHOMEpPHBbIC KOIbI, OIMYCKAOIIHE ONHO3HAYHOE IEKOJUPOBAHHE
coobmenuii (nmpeduKCHbIE KOIbI), HCIMOJb30BATh MPOCTEUITHE KOABI, KOTOPBIE MO3BOJISIIOT
OOHapy’KUBaTh U UCIPABJIATH OIIUOKH MPH Mepeaaye NaHHbIX, CTPOUTh KO, 00eCTIeYnBarO NI
HAMMEHBIIYI0 BO3MOKHYIO CPENHIOI JUIMHY COOOIIEHUs! MPU M3BECTHOW YacTOTE€ CHMBOJIOB,
MOSICHATD MPUHLIUITBI PA0OTHI MPOCTHIX AITOPUTMOB CXKATHS JaHHBIX;



YMEHHE pelaTh AITOPUTMUYECKHE 3a/1a4H1, CBA3aHHBIE C aHATM30M rpadoB (3a1a4u MOCTPOSHHS
ONTUMAJIBHOTO MyTH MEKAY BEpLIMHAMH rpada, onpeneseHus: KOJIUIeCTBa Pa3InIHbIX MMyTeH
MEXIY BEPIIMHAMH OPHEHTUPOBAHHOT'O ALIMKJIMYECKOro rpada), yMEeHHEe UCTIOIb30BATh 1EPEBbSI
NPU aHAJTN3€ W MMOCTPOSHUH KOAOB U JJIsl IPECTABIECHHUS apU(PMETHIECKUX BBIPAKEHHH, TIPU
peleHnH 3a/7a4 TOUCKA W COPTHPOBKH, YMEHHE CTPOHUTH [EPEeBO HUIPBI IO 3aJaHHOMY
NTOPUTMY, pa3padaTeiBaTh 1 OOOCHOBBIBATH BBIMTPHIIIHYIO CTPATETHIO UIPHI,

yMEHHE pa3padaThiBaTh M PEATU3OBLIBATH B BUAE NMpOrpamMm Oa3OBble alTOPUTMBI, YMEHHE
UCTIONB30BATh B MPOTrpaMMax JaHHBbIE PA3IMYHBIX THUIIOB C YYETOM OTPaHUYEHUN Ha JUAIa30H
UX BO3MOJKHBIX 3HAYEHHH, MPUMEHSATh NPU PELICHUU 3a7ad CTPYKTYPhI JAHHBIX (CIIHCKH,
CJIOBapH, CTEKU, OYEpPEeNnH, ACPEBbs), HCIONb30BaTh Oa30BbIE ONMEpPAaLUUd CO CTPYKTYpaMu
JIAHHBIX, MPAMEHATh CTAHIAPTHBbIE U COOCTBEHHBIE MOANPOTrPaMMBI il 0OPabOTKH YMCIOBBIX
JAHHBIX M CHUMBOJIBHBIX CTPOK, HCIIOJNIBb30BaTh IPH pa3paboTke mporpamMMm OWUOIHOTEKH
NOANPOTrpaMM, 3HaTh (PYHKLHMOHAJIBbHbIE BO3MOXKHOCTH WHCTPYMEHTAIBHBIX CPEACTB CPEIbI
pa3paboTKH, YMEHHE UCIIOIB30BATh CPEACTBA OTIAIKH MTPOrPaMM B Cpelie POrpaMMHUPOBAHHUS,
yMEHHE TOKYMEHTHUPOBATH TPOrPaMMBI,

yYMEHHE CO3/1aBaTh BEO-CTPAHMLIBL,

BJIAJICHHE OCHOBHBIMH CBEACHUSMH O 0a3ax MaHHBIX, UX CTPYKTYpe, CPEIACTBAaX CO3MAHHSA U
paboThI C HUMH, YMEHHE HCIOJb30BaTh TaOJIUYHbIE (PEISIIHOHHbBIE) 0a3bl NTaHHBIX (COCTABIATD
3anpochl B 0a3axX JaHHBIX, BBIMOIHATH COPTUPOBKY U IMOMCK 3aruceil B 0a3e NaHHBIX, HAMTOIHSTh
pa3paboTaHHy0 0a3y JaHHBIX) U CIIPABOYHBIE CHCTEMBIL,

YMEHHE HCIIOJIb30BaTh KOMITBEOTEPHO-MAaTEMAaTHUYECKHE MOAETH Ui aHain3a OOBEKTOB H
nporeccoB. (pOPMyIHPOBATH LEJb MOJACIHPOBAHUS, BBINOJHATh AaHAJIH3 PE3YJIbTATOB,
MOJIyYeHHBIX B XOI€ MOJENHPOBAHUS, OLEHHBATH COOTBETCTBUE MOJIENH MOICIHPYEMOMY
OOBEKTY MITH MPOLIECCY, MPENCTABIAT PE3yJIbTaThl MOACIHPOBAHNUS B HATJIATHOM BUJIE,
YMEHHE OPTraHHU30BBIBATh JIMYHOE HWH(POPMALMOHHOE MPOCTPAHCTBO C HCIIOJIB30BAHUEM
Pa3NIUYHBIX CPENCTB HU(PPOBBIX TEXHOJIOTHA, MOHUMAHHE BO3MOYKHOCTEH U POBBIX CEPBUCOB
rOCYAapCTBEHHBIX YCIYT, HUPPOBBIX 00pa30BaATENbHBIX CEPBHCOB,;

NOHUMAHHE OCHOBHBIX NPUHIUIIOB PabOThl, BO3MOXKHOCTEH W OTrpaHHYEHHs MPUMEHEHHs
TEXHOJIOTUH MCKYCCTBEHHOTO MHTEJUIEKTA B PA3JIMUHBIX OOJACTAX, HAIMYNE MPENCTaBIEHUH O
Kpyre pemaemMbIx 3a4ad MAIIUHHOrO OOy4ueHHus: (pacro3HaBaHWs, KiacCHpUKauuu U
MPOTHO3WPOBAHUS) HAJIMYME TPEACTaBICHH 00 HCMONb30BaHUM  WH(POPMALMOHHBIX
TEXHOJIOTUH B pa3INYHbIX MPOPECCHOHATBHBIX Chepax.



TEMATHYECKOE INTAHUPOBAHUE

10 KVIACC

Koaun4yecTBo 4acos

Ne n/m HanmeHoBaHMe pa3fe/ioB H TeM T [ Sy —— DneKkTpoHHbIe (HH(poBbIE)
NPOrpamMmblI Bcero e pfoTE o0pa3oBaTejbHbIE pecypchl
Pazgea 1. IludpoBasi rpaAMOTHOCTD
11 Komnerotep - yHUBEpCanbHOE 6
' yCTpOicTBO 00pabOTKH AAHHBIX DeKTPOHHOE MPUIIOKEHNE
1.2 IIporpammuoe obecneyenune 6 https://kpolyakov.spb.ru/school/prog. htm
1.3 KomnerorepHslie ceTn 5
1.4 HNudopmarmionHas 6€30MacHOCTb 7 2
Hroro no pazaeny 24
Pazgen 2. TeopeTnueckue 0CHOBbI HH(POPMATHKH
21 IIpencraBnenue uHpopMauu B 19 ) S
KOMITBIOTEpE POHHOE MPUJIOKEHHE
29 e —— 14 1 https://kpolyakov.spb.ru/school/prog. htm
23 KowmmeroTepHas apudmernka 7 1
Hroro no pazaeny 40
Pa3zgen 3. Anroputmbl H IPOrpaMMHPOBAHHE
3.1 Beenenue B nporpaMMHUpPOBAHUE 16 0.5
3.2 BcnomoraTtenbHbIe aJrOpUTMBbI 8 2
33 YuceHHbIe METOIbI S 3 ICKTPOHHOS MPHIOKEHUE
https://kpolyakov.spb.ru/school/prog. htm
34 AnroputMbl 00pabOTKH CHMBOJIBHBIX 5 1
TAHHBIX
3.5 Anroputmbl 00pabOTKH MacCHBOB 10 3.5
Hroro no pazaeny 44
Pazaen 4. UndopmanoHHbIe TEXHOJIOTUH
4.1 O6paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5 DNEKTPOHHOE NPUTOKEHIE
42 AHaJIM3 TaHHBIX 8 3 https://kpolyakov.spb.ru/school/prog. htm




Hroro no pazaeny

14

PesepBHOE Bpems

14

OBIIEE KOJIMYECTBO YACOB I10
IMPOT'PAMME

136

215




11 KVIACC

HaumeHoBaHue pa3aesioB U TeM

Koaun4yecTBo 4acos

DneKkTpoHHbIe (HH(poBbIE)

N o NPOrpaMMbl Bcero KO]:;%‘::;:"’Ie Hpa;c;g:;icllme o0pa3oBaTejibHbIE pecypchbl

Pazgea 1. TeopeTrnueckue 0CHOBbI HH(POPMATHKH

11 Hupopmarms 1 uHPOPMAIMOHHBIE 10 25 DNEKTPOHHOE MPUITOKEHHE
IPOLIECCHI https://kpolyakov.spb.ru/school/prog htm

1.2 MonenupoBaHue 8 2

Hroro no pazaeny 18

Pa3zagen 2. AaropuTmbl H IPOrpaMMHPOBaHHE

2.1 DJIEMEHTBI TEOPHHU AJTOPUTMOB 6 1

2.2 AJITOPUTMBI U CTPYKTYPbI AAHHBIX 28 10 DJNEKTPOHHOE TIPUIIOKEHUE

53 OCHOBbI O0BEKTHO-OPHEHTHPOBAHHOTO T A% https://kpolyakov.spb.ru/school/prog.htm
POrPaAaMMHPOBAHUS

Hroro no pazaeny 50

Pazagen 3. UndopmanoHHbIe TEXHOJIOTUH

31 KomnerotepHO-MaTeMaTH4ECKOE 3 5
MOJIETUPOBAHHE

3.2 basbl 1aHHbBIX 10 4 DIIeKTPOHHOE NPUJIOKEHHE

33 Be0-caiiTel 14 4 https://kpolyakov.spb.ru/school/prog.htm

3.4 KowmmeroTepHas rpaduka 8 3.5

3.5 3D-MoaeaupoBaHue 8 3

Hroro no pazaeny 48

PesepBHOE Bpemsi 20

OBIIEE KOJIMYECTBO YACOB I10 136 0 365

IMPOT'PAMME




MNPOBEPSIEMBIE HA EI'D IO UH®OPMATHUKE TPEBOBAHUS K
PE3YJLTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJLHOI
ITPOT'PAMMBI CPEJHET'O OBIIEI'O OBPA3ZOBAHUSI

Kon IIposepsiembie TpeOOBaHUSA K MPeAMETHBIM Pe3yJIbTATAM OCBOCHHS
NPOBEpPsIEeMOro | OCHOBHOI1 00pPa30BaTeJIbHON NMPOrpaMMbl CPeAHEro 001Iero
TpeboBaHUS o0pa3zoBaHusi

1. 3HaTh (IOHUMATh)

[ToHuMaHWe OCHOBHBIX MPUHIIUIIOB YCTPOHCTBA M (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIMOHAPHBIX M MOOWMJIBHBIX KOMITBIOTEPOB, TEHICHIUI
1.1 Pa3BUTHSI KOMITBIOTEPHBIX TEXHOJIOTHIA, BJIaJl€HUE HABbIKAMH pPalOTHI C
OMEpalMOHHBIMM CUCTEMaMHM U OCHOBHBIMH BHUAAMHU MOPOTrPAMMHOIO
obecniedeHus 1isl pemeHust ya4eOHbIX 3a/1a4 10 BRIOPAHHOHW CIeMATH3anN

Hannmume mnpencraBnennii o 0a30BBIX MNPUHLUNAX OpPraHU3ALUU U

1.2 .
(YHKITMOHUPOBAHUS] KOMITBIOTEPHBIX CETEH

IlonnManne OCHOBHBIX NPUHOHUIIOB AUCKPETHU3aIWUN PA3JIMYHBIX BUOOB

1.3 uHpOpMaLUU

ITonnmanue 0a30BBIX anroOpuTMOB OOpPabOTKM YHCIOBOW U TEKCTOBOM
uHopmamu (3amMCh YMCEN B TMO3ULMOHHOW CHCTEME CYHCICHUS,
14 IETMMOCTD LEJIbIX YHCEN;, HAXOXKICHHE BCEX MPOCTBIX YUCEN B 33aHHOM
nuamna3oHe; 00paboTka MHOTOPA3pPSIIHBIX — IENbIX  YWUCET, aHAJN3
CHMBOJIbHBIX CTPOK M JPYTHX ), AITOPUTMOB ITOMCKA M COPTUPOBKH

3HaHue (I)YHKLII/IOHaJ'IbeIe BO3MOXHOCTHU HWHCTPYMEHTAJIBHBIX CPEIACTB

1.5
cpenbl pa3paboTKH
16 BrnaneHue OCHOBHBIMH CBeOEHHsIMH O 0a3ax [aHHBIX, UX CTPYKTYpe,
' CpeACTBaxX CO3MaHMs M PaOOThI C HUMH
IloHnmanue BO3MOXHOCTEM M OrPaHUYEHHUI TEXHOJIOTUH HUCKYCCTBEHHOIO
17 UHTEJUIEKTa B PAa3JIMYHBIX OONACTAX, HAJIW4YMe TMPENCTaBJIEHUH 00
' UCTIONB30BAHUN  WH()OPMALIMOHHBIX ~ TEXHOJOTHH B Pa3IMYHBIX
npodecCHOHAIBHBIX cepax
Brnanenue TeopeTHUeCKUM alnapaTtoM, IO3BOJSIOIIUM OCYLIECTBIATH
MPEACTABJICHUE 3aJaHHOTO HATYpPaJbHOIO YHUCJIA B PA3JIUYHBIX CHUCTEMAaX
13 CUHCJICHHUS, BBINIOJNHATh TNPEOOpPa3OBaHMsI JIOTHUECKUX  BBIPAKECHUH,
' UCTIONB3YSl 3aKOHBI alnreOpbl JIOTUKH; ONPEAENsaTh KPaT4allIuil myTh BO
B3BELICHHOM Tpade ™ KOJMYECTBO MNyTeH MEXIy BepPIIUHAMHU
OPUEHTHPOBAHHOTO aAIMKIMYECKOro rpada
2. YmMeTh

VYMeHue UCIIOIb30BaThb KOMIBIOTCPHO-MATEMATUICCKUEC MOACIN  IJIA
aHaiu3a OOBEKTOB M MPOIECCOB. (HOPMYJIHUPOBATH Ie]Ib MOICTHUPOBAHUS,
2.1 BBITIOJIHATE aHAJIM3 PE3YJIbTATOB, IMOJYUYCHHBIX B XOAC MOACIIMPOBAHUA,
OLIEHHBATh aIEKBATHOCTb MOZEJIH MOACTUPYEMOMY OOBEKTY HJTH IIPOLIECCY;
NpCeACTABJIATb PC3YJILTATEI MOACIUPOBAHUA B HAIJIAAHOM BUOC

Ymenue kmaccuUUUPOBATH OCHOBHBIE 3aMa4ydl  aHAJIM3a JTAHHBIX
(MpoTHO3MpPOBaHKE, KIIACCU(PUKALINS, KIACTEPU3ALIHS, AHAJTN3 OTKJIOHEHUT ),
MOHMMATh TOCJIEAOBATEILHOCTh PEIIEeHUs 3a7ad aHaIu3a JaHHBIX. cOOp
MEPBUYHBIX TAHHBIX, OYMCTKA U OIIEHKA Ka4eCTBA MAHHBIX, BHIOOP W (MIIN)
MOCTPOCHUE MOJIENH, MPeoOpa3OBaHNUE MAHHBIX, BU3yaJIU3alWs NAHHBIX,
WHTEPIIPETALUs PE3YJIbTaTOBR

22




23

Ymenue onpenensite THPOPMAMOHHBINA 00BEM TEKCTOBBIX, TPaUIECKUX U
3BYKOBBIX JAHHBIX MPHU 33JaHHBIX MapaMeTpax IUCKPETH3aluu. Y MEHUE
OTPEAENISATh CPEIHIO CKOPOCTh Mepeaadn JaHHbBIX, OLIEHUBATH U3MEHEHUE
BpPEMEHH Tiepeaadn Mpyu U3MEHEHUU HH(POPMAIIMOHHOTO 00bhEMa TaHHBIX U
XapaKTePUCTHK KaHAJa CBSI3U

24

YMeHue CTpouTh KOi, O0eCmeYMBAIOUINN HAMMEHBINYIO BO3MOXKHYIO
CPEIHIO0 JUTMHY COOOIISHUS PU M3BECTHOM YaCTOTE CHMBOJIOB

25

YMeHue UuCnoab30BaTh OPH PELICHUHU 3a/1a4 CBONCTBA MO3ULUOHHON 3aMUCH
YHCEJI, AJITOPUTMbI MNOCTPOEHHUS 3alUCH YHUCJIa B MO3ULIMOHHOW CHUCTEME
CUUCJIEHUS] C 3aJlaHHBIM OCHOBAHHWEM M MOCTPOEHHUs YHUCJa MO CTPOKE,
cozepxKalle 3anuch 3TOrO YMCNA B MO3ULUOHHONW CUCTEME CUUCIEHUS C
3aIaHHBIM OCHOBAHUEM, YMEHHUE BBITIOJHATE apu(pMeTHUeCKUe Onepaluy B
TO3ULIMOHHBIX CUCTEMAX CUUCIEHHUS

2.6

YMeHHe CTpOUTb JIOTHYECKOE BBIPAXXKEHHWE B JAUIBIOHKTUBHOH W
KOHBIOHKTUBHOHW HOPMAJIbHBIX (hOpMax Mo 3aAaHHOH TabJHIe HCTUHHOCTY,
UCCNIeNoBaTh  O0JACTh HMCTUHHOCTH  BBICKA3bIBAHUS,  COAEpPIKAIIero
MEPEMEHHBIE, PEIIATh HECTIOKHBIE JIOTUYECKUE YPABHEHUs

2.7

YMmeHue peniath anropuTMHYECKUE 3a1a4H, CBI3aHHBIE C aHAIU30M rpad)oB
(3amaum TOCTPOEHHUS] ONTHMAJIBHOTO TYTH MEXKAY BepLIMHAMHU rpada,
ONpeneeHusl KOJMYECTBA Pa3IMYHBIX MyTeHd MEXAy BeplIMHAMU
OPHMEHTHPOBAHHOI'O ALIMKJINYECKOro rpada)

2.8

YMeHHe UCNOJb30BaTh AEPEBbsl MIPU aHAIU3€ U NMOCTPOCHHUH KONOB WU IS
NPeACTaBICHUS ApUPMETHIECKHUX BBIPAXKEHUH, TPU PEIICHUH 3a7a4 ITOMCKa
U COPTHPOBKH, YMEHUE CTPOUTH ACPEBO UIPHI MO 3aJAHHOMY aJrOpPUTMY,
pa3pabaTbiBaTh 1 OOOCHOBBIBATH BBIMTPHIIIHYIO CTPATETUIO UTPHI

2.9

YMeHne aHamu3upoBaTh AJITOPUTMBI  C  HCIOJb30BAHHUEM  TaOJHUI]
TPAaCCHPOBKHU; OINpPENENSITh Oe3 HCIOIb30BAHHS KOMIIBIOTEPA Pe3yJIbTaThI
BBITMIOJTHEHUST HECJIOXKHBIX MPOrpaMM, BKJIIOYAIOIIUX LUKJIbI, BETBJIECHUS U
MOJAMPOrPaMMbL, ITPH 331aHHBIX UCXOAHBIX TAHHBIX

2.10

YMeHne onpeneniTh CI0KHOCTb U3y4aeMbIX B Kypce 0a30BbIX arOPUTMOB
(cyMMHpOBaHUE 3JIEMEHTOB MAacCHBa, COPTHPOBKA MaccCHBa, NepedOpHbIe
ITOPUTMBI, JBOMYHBIA IIOMCK) M NPUBOAWUTH MPHUMEPBl HECKOJIbKHX
aJITOPUTMOB PA3HOH CJIO’KHOCTH JJIsl peLIeHUsl OHOM 3a1a4uu

2.11

BraneHue yHUBEpCANbHBIM SI3BIKOM MPOTrPAMMHUPOBAHUS BHICOKOTO YPOBHS
(ITackanb, Python, Java, C++, C#), mpencraBieHusiMu o0 0a30BbIX THIIAX
JaHHBIX W CTPYKTypax JdaHHBIX, YMEHHE HCIOJIb30BaTh OCHOBHbBIE
yOPAaBJSIIOIIAE  KOHCTPYKIMM,  yYMEHHE  OCYINECTBJIATH  aHAIU3
NPEIJIOKEHHON MPOrpaMMBbl: OIPEAEIISITh PE3yIbTaThl paboThI MPOrPaMMBbl
NPU 3aJaHHBIX HCXOIHBIX NAHHBIX, ONPEAEISITh, MPHU KAKHUX HCXOIHBIX
TAHHBIX BO3MOJKHO IOJTyYeHHE YKa3aHHBIX PE3YJIbTATOB; BBIBISITH IaHHBIE,
KOTOpbIE MOTYT IPUBECTH K OIIHUOKE B paboTe nmporpammsl; GOpPMYJIHPOBATH
NPEIIOKEHHsI 10 YIIYUIISHHIO MTPOrPAMMHOTO KOz

2.12

YMeHue peanu3OBbIBATH Ha  BBIOPAHHOM Ul W3YYEHHS  SI3BIKE
nporpamMMmupoBaHus Beicokoro yposHs (Ilackane, Python, Java, C++, C#)
TUIIOBBIE AJITOPUTMBI 00PaOOTKH YHCENT, YHCIIOBBIX MOCIEAOBATEIPHOCTEH U
MAaCCHBOB: MIPECTABJICHUE YHCTIa B BUAE HAOOpa MPOCTBIX COMHOMXKHUTENEH;
HAXOXKICHUE MaKCUMATbHON (MUHUMAJIBHOW) HU(PBI HATYPATBHOTO YHUCTIA,
3aMUCAHHOTO B CUCTEME CUMCJIEHUsI C OCHOBAHHMEM, He MpeBblnaromuMm 10;
BbIUUCJICHHE OOOOIIEHHBIX XapPAaKTEPHCTUK 3JIEMEHTOB MAacCHBA HWJIH




YHCIIOBOM  IOCNENOBATEIBHOCTH (CyMMBL, TIPOM3BEACHUS CPEIHEro
apu(pMETHUECKOro, MHHMMAJbHOIO M  MAKCHMAJIBHOIO  3JIEMEHTOB,
KOJINYECTBA BJIEMEHTOB, YAOBJIETBOPSIOIINX 3aJaHHOMY VCIJIOBHIO);
COPTUPOBKY 3JIEMEHTOB MAacCHBa, YMEHHE MCIOJIb30BaThb B IMpOrpaMmMax
JaHHbIE PA3JUYHBIX TUIIOB C Y4Y€TOM OIpaHMYEeHUN Ha [AMaNa3oH HX
BO3MOJKHBIX 3HAUEHUH, IPUMEHSTh ITPU PELIeHUH 3a/1a4 CTPYKTYPbI AAHHBIX
(criucky, coBapy, CTEKH, OUEPeH, NepPeBbsl), MPUMEHATb CTAHAAPTHBIE U
COOCTBEHHBIE TOANPOrpaMMBbl JJisi  OOpabOTKHM YHCIOBBIX [aHHBIX H
CHMBOJIBHBIX CTPOK; UCTIOJNB30BATh MPH pa3padboTKe nmporpamm OHOIHOTEKH
MOAIPOrpaMM; YMEHHE UCIIONIb30BaTh CPEACTBA OTIAAKU POrPaMM B Cpefie
IIPOrpaMMHUPOBAHMUSI

2.13

VMeHne  UCIONBb30BAaThb  JJIEKTPOHHBIE  TAaOMMLBI AL aHAJN3A,
npenctaBieHuss U 00padOTKHM MaHHBIX (BKIFOYAs BBIOOP ONTHMAaJIbHOTO
pewenns;, MoaOOp JIMHUM TPEHAA, PELIeHHE 3amad IPOTHO3HPOBAHUA);
YMEHHUE UCIMOJIb30BaTh Ta0NIU4Hble (PENSLUOHHBbIE) 0a3bl IaHHBIX U
CIPaBOYHBIE CHCTEMBI

2.14

YMeHue OpraHu30BBIBATH JHUYHOE WH(HOPMALMOHHOE MPOCTPAHCTBO C
HCIOJIb30OBAHUEM PA3JIMYHBIX CPEACTB L[I/I(prBbIX TeXHOJ’IOFHfI; IIOHUMAaHHue
BO3MOYKHOCTEH LIU(PPOBBIX CEPBHUCOB T'OCYAAPCTBEHHBIX YCIYT, LU(PPOBBIX
00pa3oBaTeNIbHBIX CEPBHICOB




HEPEYEHD JJIEMEHTOB COIAEP/KAHUS, ITPOBEPAEMBIX HA EID
1HO HHO®OPMATHUKE

Kon IIposepsieMblil 3JIEMEHT COACPKAHUSA

1 udpoBas rpaMOTHOCTH

OcHOBHbIE TEHJIEHLIUU PA3BUTHsI KOMITBIOTEPHBIX TexHosorui. [lapannenbubie
1.1 BBIYMCJIEHHs. MHOronponeccopHble CUCTeMBL. PacnipenenéHnble BEIMUCIUTENbHbBIE
cucteMbl 1 00paboTka OONBIITNX JAHHBIX

[lpuHUMMIBI TIOCTPOEHUSI W AIMapPaTHbIE KOMIIOHEHTBI KOMITBIOTEPHBIX CETEH.
Ceresble nporokonel. Cerb MuatepHer. Anpecauust B cetu MutepHer. IIpoTokosl
creka TCP/IP. Cucrema nomeHHbIx uUMEH. Pasmenenune IP-cetm Ha moaceTu C
ITOMOIIBE) MAaCOK ITOJZICETEH

1.2

Qaiinosas cucrema. Ilouck B aiinoBoii cucreme. IIpuHLMIBI pa3MeleHUs |
1.3 | umeHoBaHus (aiinoB B monroBpeMeHHOW namsTy. [11abaoHe! Anst onUcaHus TPy

daiinos
14 Ckopoctp  mepemayu  JaHHBIX.  3aBUCUMOCTb  BPEMEHHM  Iepenadd  oOT
' uH(pOpPMaLIMOHHOrO 00BEMA JAHHBIX U XaPAaKTEPUCTHK KaHAJIA CBS3H
15 [Mugpposanne nanabix. CUMMeETpUYHBIE U HecUMMeTpuuHble ImUGpel. Lndps!

npocroii 3ameHsl. [Tndp Lesaps. [ludp Buxenepa. Anroputm mudposanus RSA

Konpl, nmo3Bonsitommre o0HApY>KUBaTh W MCIPABIATH OMIMOKH, BO3HUKAIOIINE TPU
1.6 | mepenaue manHbX. PaccTossHne Xsmmunra. KogupoBaHue ¢ mOBTOpeHHEM OHUTOB.
Koapl XamMmuHra

2 Teopernueckue OCHOBBI HHOPMATHKH

JBonuHOe KoauposaHue. PaBHOMEpHBIE U HEPaBHOMEPHBIE KOABL JlekoaupOBaHue
2.1 COOOIIEHNH, 3aMiCaHHBIX ¢ TOMOINBID HEPAaBHOMEPHBIX KOMOB. YcioBue daHo.
ITocTpoenune OQHO3HAYHO JEKOAUPYEMBIX KOAOB C MOMOLIBIO AepeBa

Teopernueckue moaxoabl K OLEHKe KondecTsa nHpopManny. EXMHALIBEI H3MepeHHsI
KonudecTBa uHpopMmaumu. AndaBUTHBIH TMOAXOA K OLEHKE KOJHYECTBa
uH(popmanmu. 3akoH anauTUBHOCTH HHpopMannu. @opmyna Xaptiu. Uapopmarms
1 BepOoITHOCTb. Popmyna IlleHHOHA

22

Cuctembl cuncienus. Pa3BépHyTas 3aIiCh HETbIX U APOOHBIX YHCEN B TO3UIIHOHHOM
cucreMe cuucieHusi. CBOMCTBA MO3ZUIIMOHHON 3aMMUCH YMCNA. KOJHMYECTBO LU(D B
3anMcH, MPU3HAK AENMMOCTH YHCia HA OCHOBAHHE CUCTEMBI CUHCIIEHUsI. AJITOPUTM
nepeBosa Lesoro yucia u3 P-uuHoi cuctemMbl CUUCTIEHUs B ECITUUHYIO. AJITOPUTM
2.3 | mepeBoaa KOHeUHOH P-u4HOW npobu B NECATHUYHYI. AJITOPUTM MEPEBOMA LIEJIOTO
YUClIa M3 JOECATUYHOM CHUCTeMbl cuucieHuss B P-nunyro. Ilepeson koHeuHOHR
OEeCATUYHON npobu B P-munyro. J[BondHas, BOCBMEPHYHAs U IIECTHAAIATEPHIHAS
CHUCTEMBl CUWCJICHUS, CBA3b MEXIy HUMH. ApupMeTHYeCKHe OIepauud B
MO3ULIMOHHBIX CUCTEMAaxX CUUCIICHUS

Tpoanaﬂ YPABHOBCHICHHAasA CUCTEMaA CHUCJICHHA. I[BOI/I‘{HO-I[eCﬂTI/I‘{Haﬂ cHucTreMa
CUHUCJICHUA

24

Kommnposanne texkcroB. Komuposka ASCIL. OnnobaiitHbie konupoBku. CTaHmapT
2.5 | UNICODE. Komuposka UTF-8. Omnpenenearie wuHOOPMALMOHHOTO O0BEMA
TEKCTOBBIX COOOIICHUH

Komunposanne mzobpaxkenmii. Ouenka HHGOpMAMOHHOrO 00BEMa rpadUIecKux

2.6
JaHHBIX IIPH 3aJaHHbIX Pa3pClICHUH M FJ'IY6I/IH6 KOAHWPOBAaHUsA LBECTA. HBGTOBbIe




moznenu. Kommposanue 3Byka. OueHka WHPOPMALIMOHHOTO OOBEMa 3BYKOBBIX
JAaHHBIX IIPH 3aJdHHbIX 9aCTOTC JUCKPECTU3ALNN 1 pa3PAOAHOCTH KOAUPOBAHHA

2.7

Anrebpa soruku. IloHsTHe BbICKa3biBaHMA. BbICKa3biBaTeNnbHbIE  (POPMBI
(mpenukater). KBaHTOPBI CyIIIECTBOBAHHS U BCEOOIIHOCTH.

Jlornueckne onepanuu. Tabmumbl UCTUHHOCTH. JlorMueckue  BBIPAKEHUS.
Jlornueckue Toxnecrsa. Jlormueckue onepanyuy U Onepanuy HaJl MHOXKECTBAMH.
3akoHbl anreOpbl JIOTMKH. OKBUBAJCHTHBIE MNPeoOpa3OBaHMUSA  JIOTHYECKHX
BbIpAKeHMM. JIornueckue ypaBHEHUsI U CUCTEMBI YPAaBHEHUI.

Jlornueckne ¢yHKuMHA. 3aBUCHMMOCTb KOJIMYECTBA BO3MOXKHBIX  JIOTHUECKUX
($YHKUMH OT KOJIMYECTBA apTyMEHTOB.

KanoHnundeckue GopMbl JIOTHUECKUX BbIPAKCHHIM

2.8

COBepLHeHHbIe AU3ZBIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJIbHLIC (I)OprIJ AJrOPUTMBI
HX MMOCTPOCHMA 11O Ta6m/1ue NCTUHHOCTH

2.9

Jlornueckue 31eMeHTI B cocraBe kommbroTepa. Tpurrep. Cymmarop.
Mmuoropaspsaassii cymmarop. IlocTpoeHne cxeM Ha JIOTMYECKUX 3JIEMEHTax Mo
3alaHHOMY JIOTMMECKOMY BBIPAXEHHMIO. 3aluCh JIOTUYECKOTO BBIPAXKEHHUS 110
JIOTHYECKOHN CXEMe

2.10

Mogenn u wmonenupoaHue. llenu MopmenupoBaHusi. AJEKBaTHOCTb MOMAEIH
MOJISTTUPYEMOMY OOBEKTY WiH mporeccy. Dopmanu3amnus NPUKIaTHbIX 3a1a4.
[IpencraBnenue pe3ynbTaTOB MOJSIHPOBAHMS B BHAE, YAOOHOM IJIsl BOCIIPHUSITHS
yenoBekoM. I'paduyeckoe npencraBieHue JaHHbIX (CXeMbl, TaOaHIbl, TPadQUKH).

2.11

[IpencraBneHue LEIbIX YUCEN B TAMSATU KOMIIbIOTepa. OrpaHUYeHHOCTh ANarna3oHa
YHCEJ NPU OTPAHUYEHUH KOJIMYECTBa paspsnos. llepenonHenue paspsaaHON CETKU.
Be33HakoBbIe 1 3HAKOBbBIE TaHHbBIE. 3HAKOBBIN OUT. JIBOMUHBIN TOMOJHUTEIbHbIN KO
OTPHULATEJbHBIX YUCEI.

[TobuToBble nOrMyeckue onepaunu. Jloruaeckuii, apupMeTHUECKUH U HUKINIECKUN
cnpuru. [1ludpoanue ¢ TOMOIBIO MOOUTOBOH onepaunu «uckimouaromee MJINy

2.12

IIpencraBneHue BeIECTBEHHBIX YHCEN B MaMsITH KOMIbIOTEpaA. 3Haualnas 4acTb U
NOPSIIOK uncina. Jpama3oH 3HaueHWH BelecTBEeHHbIX yncen. 1Ipodiembl xpaHeHus
BELIECTBCHHBIX YHCEJ, CBA3AHHBIE C OrPAHUYEHHUEM KOJUYECTBA PAa3psiAOB.
BeimonaeHne omepaunii ¢ BEIIECTBEHHBIMH YHCJIAMH, HAKOIUICHHWE OIIMOOK MpHU
BBIYMCJICHUSAX

2.13

I'pader. OcHoBHBIE OHSTHA. Buasl rpado. Onucanne rpadoB ¢ MOMOIIBIO MATPHLL
CMEKHOCTH, BECOBBIX MATpHI], CIIUCKOB CMEXKHOCTU. PelieHne aniropuTMHU4ecKnux
3a/1a4, CBSI3aHHBIX C aHAIM30M rpadoB (IMOCTPOEHHE ONTHMAIBHOTO MyTH MEXIY
BEpPLIMHAMH rpada, onpeaeseHre KOJINIeCTBa PA3IMYHBIX MyTEH MEXKAY BEPIIHHAMHU
OPHMEHTHPOBAHHOI'O AILMKJIMYECKOro rpada)

2.14

HepeBbss. bunapnoe nepeBo. J[lepepst moucka. CmocoObl o0xoma nmepesa.
IIpencraBnenne apumMeTHUeCKNX BBIpAXXEHUH B BHAE HepeBa. lcmoibp3oBaHue
rpadoB U ISPEBbEB MPU OMUCAHUN OOBEKTOB M MPOLIECCOB OKPYIKAIOIIETO MUPA

2.15

JIucKpeTHbIE UTPhl ABYX WIPOKOB ¢ TojHOW mH(popmaumeii. Iloctpoenne nepesa
nepebopa BapMAHTOB, ONHUCAHWE CTparerun Wrpbl B TabnuuHOW  (hopme.
BprpelliHbIE ¥ IPOUTPBILIHBIE TO3ULUMH. BBIMTPHIIIHBIE CTPATETHH

2.16

CpencTBa MCKYCCTBEHHOTrO MHTeNIekTa. MneHTngukauus u moucK U300pakeHuid,
pacnozHaBaHue Jsuil. lcmomp3oBaHHe METONOB HMCKYCCTBEHHOIO HHTEJUIEKTA B
oOydaromux cucremax. Mcnonb3oBaHHE METOAOB HUCKYCCTBEHHOTO HHTEIIEKTAa B
pobotorexHuke. MHTepHeT Bewei. HelipoHHble cetn

AJITOPUTMBI U IPOTPAMMHPOBAHHE




3.1

®dopmanuzaums NoHATHA anroputMma. Mammna TeropuHra kak yHUBepcasibHas
MOJI€JIb BBIYUCIICHUI

3.2

OnueHka CIOKHOCTH BblUMCIEHUH. Bpemst pabotsl n 00bEM HCTIOIB3yeMON MaMATH,
UX 3aBUCUMOCTb OT pa3Mepa HCXOAHBIX HaHHbIX. OLEHKa aCHMITOTHYECKOH
CJIO)KHOCTH QJITOPUTMOB. AJITOPUTMBI TIOJMHOMHAIBHOH cioxkHOCTH. [lepebopHble
anroputMbl. IIpuMepsl pa3nMyuHBIX aNTOPUTMOB PELISHHsI OXHOH 3a/1a4uM, KOTOpbIe
UMEIOT PA3JIMYHYIO CJIOKHOCTh

33

OnpeneneHne BO3MOXHBIX —pe3yJbTATOB PabOTBI MPOCTEHIINX AJITOPUTMOB
YOpaBJI€HUA HWCHOJTHUTCIAMHU W BBIMHUCIUTCIIBHBIX aJITOPHUTMOB. OnpeneneHI/Ie
HCXOIHBIX JAHHBIX, TIPH KOTOPBIX AJITOPUTM MOJKET aTh TPEOYEMbIi pe3ybTaT

34

Anroputmbl  00pabOTKM HATYpPAJbHBIX YHCEJ, 3alHCAHHBIX B ITO3ULHOHHBIX
CHCTEMAax CUHCIIEHHs: pa30MeHne 3aIiCH YHCiia Ha OTAENbHbIC IU(PBI, HAXOXKICHUE
CyMMBl W Tpou3BeNeHHs Lu(p, HAXOXKICHHE MaKCHMajlbHOH (MHHUMAaJIbHON)
udpseL

IIpencraBnenne uucia B BUAe HabOpa NPOCTBIX COMHOXKHUTENEH. ANTOpUTM
OBICTPOrO BO3BEAEHHS B CTeNeHb. [IOMCK MPOCTBIX YHCEN B 33JaHHOM JAHAIa30HE C
MIOMOMIBIO AJITOPUTMA «pemieTo DpaTocdenay

3.5

MHoropaspsigHbIe LeJble YNCIIa, 38141 JUIMHHON apudMeTuku

3.6

Aseik nporpammuposanust (Ilackans, Python, Java, C++, C#). Tunbl HaHHBIX:
LIEJIOYMCIICHHBIE, BELIIECTBEHHBIE, CHMBOJIbHBIE, Jorndeckie. Bersienus. CiaoxHble
ycnosust. Llukisl ¢ ycnosuem. Llukibl o nepemMeHHOM.

OO6pabotka nmaHHBIX, Xpassammxcs B (aiinax. TekcToBele M NBOMYHBIE (HANIBL
daiinoBrie nepeMenHble ((paitnosrle ykazatenu). Urenune us ¢aiina. 3anuce B ¢aiin
Paz0Ouenne 3agaun Ha noazamayun. [lonnporpammsl (mporenyps! 1 QyHKIIUN).
Hcnonp3oBanne cTaHAaPTHOH OMOIHMOTEKH SI3bIKA MTPOrPAMMHUPOBAHUS

3.7

Pexypcusi. PexypcusHble mponenypsl U ¢yekuun. Hcmonmp3oBaHue cTeka s
OpraHu3alMy PEKYPCUBHBIX BbI3OBOB

3.8

Uucnennole Meroabl. TouHoe M NpHOMIDKEHHOE pemeHus 3anaun. YucieHHoe
pelieHne ypaBHEHUH C MOMOINBIO mnonadopa mapamerpa. UWCIEHHBIE METOIBI
pemieHnss ypaBHEHUH: Meron nepedopa, METOH TIOJOBHHHOTO  JIEJICHUS.
[Mpubnuk€HHOE BBIYUCICHUE JIMH KPUBBIX. BbryucieHue miomaneit ¢uryp c
MOMOIIBI0 YHUCJIEHHBIX METONOB (METOI NPSMOYTOJIbHUKOB, METOJ Tpamnemuii).
ITonck wmakcumyma (MUHUMyMa) (YHKOMM OOHOW TMEPEeMEHHOH METOIOM
MOJIOBUHHOIO JEJIeHUs

3.9

OO6paboTka  CHMBOJIBHBIX TaHHBIX. Bcerpoennsie byHKIMH  sA3BIKA
nporpaMMHUpOBaHust st 00pabOTKH CHMBOJIBHBIX CTPOK. AJTOPUTMBI 00pabOTKHU
CHUMBOJIBHBIX CTPOK: TIOACUET KOJIMYECTBA MOSBICHUH CUMBOJIA B CTPOKE, pasOueHune
CTPOKH Ha CJIOBa MO NPOOENTBbHBIM CHMBOJIAM, TOUCK MOACTPOKH BHYTPH TAHHOH
CTPOKH, 3aMEHA HAIEHHON MOACTPOKHU Ha APYIYIO CTPOKY. I'eHepanus Bcex CloB B
HEKOTOpPOM  andaBuTe,  YAOBIETBOPSIIOIIUX  33JaHHBIM  OTPAHHYCHHUSIM.
[Ipeobpa3oBanne Uncia B CHMBOJIBHYIO CTPOKY H OOPaTHO

3.10

MaccuBbl W TIOCIEAOBATEIBHOCTH  YHCeNl.  BbrumcieHue  000OMEHHBIX
XapaKTePUCTUK 3JIEMEHTOB MAaCCHBA WJIM YUCJIOBOU MOCIENIOBATEILHOCTH (CyMMBI,
MPOU3BENEHUS, CPENHero apu(pMeTrnueckoro, MUHUMAJIBHOTO M MAaKCHMAaJIbHOTO
3JIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIOIIMX 3aJlaHHOMY YCJIOBHIO).
JluHeWHBI MOMCK 3aJaHHOTO 3HAYEHHs B MacCuBe. AJTOPUTMBI pPabOTHI ¢
3JIEMEHTAaMH MacCHBa C OJHOKPATHBIM MpPOCMOTpoM MaccuBa. CopTupoBKa
OoHOMepHOro MaccuBa. [IpocThie MeTOIbl COPTUPOBKH (METOM IMy3bIpbKa, METON




BbIOOpa, COpTHpOBKA BCTaBKamu). COpPTHPOBKA CIUSHUEM. BBICTpas COpTHUPOBKA
maccuba (aaroputm QuickSort). JIBOMYHBIH MOKUCK B OTCOPTUPOBAHHOM MAaCCHBE

3.11

JIByMepHBIE MacCHBBI (MATPHIIBI). AJITOPUTMBI OOPaOOTKH IBYMEPHBIX MAaCCHBOB:
3aroJIHEHNE JIBYMEPHOTO YHCJIOBOTO MAacCHBa IO 3aJaHHBIM IPaBHJIAM, IOUCK
3JIEMEHTa B ABYMEPHOM MAaCCHBE, BBIYHCICHHE MakCUMyMa (MUHHMYyMa) U CyMMBbI
3JIEMEHTOB IBYMEPHOTO MAaCCHBA, MEPECTAHOBKA CTPOK U CTOJOLOB JIBYMEPHOTO
MAacCHBa

3.12

CrnoBapu (acconmaTuBHBIE MacCUBBI, oToOpaxkeHus). Xsur-rabmunel. [TocTpoenue
as(haBUTHO-YACTOTHOTO CJIOBAPS IJIsI 33JAHHOT'O TEKCTa

3.13

Crexku. AHaqM3 TNPaBHJIBHOCTH  CKOOOYHOTrO  BBIp@XEHHs.  BbuncieHue
apru(pMeTHIECKOro BBIPAKEHUS, 3aIIMCAHHOTO B MTOCT(UKCHOH hopme.
Ouepenn. Mcnonp3oBaHue Odepenu sl BPEMEHHOTO XPAHEHHs! TAHHBIX

3.14

Anroputmbl  Ha rpadax. IlocTpoeHne MHMHUMAIBHOIO OCTOBHOTO JepeBa
B3BELICHHOTO CBSI3HOTO HEOPHEHTHpOBaHHOro rpada. KommuecTBo pasmuyHBIX
nyTell MeXy BEpIIMHAMHU OPHUEHTHPOBAHHOTO ALMKIMYECKOro rpada. Anropurm
JefkcTphl

3.15

Hepesps. Peanusanus aepesa € MOMOINBIO CCBUIOYHBIX CTPYKTYyp. JlBOWYHBIE
(Ounapubie) nepeBbs. llocTpoeHme pepeBa sl 3aaHHOTO apUYMETHUECKOTO
BeIpakeHMs. PekypcuBHbIE anropuTmbl oOxoma nepeBa. Mcmoip3oBaHHE CTEKa H
ouepenu ajis odxona aepena

3.16

JluHaMu4eckoe MpOrpaMMHUPOBAHUE KaK METON PELICHUs 3a]ad4 C COXPaHEHHEM
MIPOMEXKYTOUHBIX PE3yJbTAaTOB. 3aadyH, pellaeMble C MOMOIIbI JUHAMHYECKOIO
NPOTPaMMHPOBAHMSI. BBIUMCIICHHE PEKYPCHBHBIX (PYHKLMH, MOACYET KOJHMUECTBA
BAPUAHTOB, 334a41 ONTUMH3ALUU

3.17

[Tonsitne 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHPOBaHUN. OOBEKTHI 1 KIACChL
CaoticTBa 1 MeTONbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIN aHaMU3. Pa3paboTka
NporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOIO Moxaxoxa. MHKancymsuus,
HACJIeIOBAHUE, TOJIUMOPPHU3M

HNHpopMaMOHHbIE TEXHOJIOTHU

4.1

Anamu3 naHHbIX. OCHOBHBIE 3a7aydl  aHANW3a [AHHBIX. IPOTHO3HPOBAHUE,
KJIaccupuKanus, KiacTepu3auus, aHalu3 OTKIOHeHwWi. IlocrnenoBaTenbHOCTB
peleHns 3a1ad aHaIn3a JaHHBIX. COOp MEPBUYHBIX JaHHBIX, OUHUCTKA M OLEHKA
Ka4eCTBa aHHBIX, BHIOOP U (WIM) TOCTPOCHHE MOJENH, NPeodpa3oBaHUe NAHHBIX,
BU3YyaJIM3alMsl JaHHBIX, HHTEPIpETanus pe3yibTaToB. IIporpamMMmuble cpencTBa H
HnTepHeT-cepBuCh 11t 00pabOTKH U MPEACTaBICHUS AaHHBIX. bosbline naHHBIE.
MamnHHOe 00y4YeHue

42

AHau3 TaHHBIX ¢ TIOMOIIBIO 3JIEKTPOHHBIX TAONMUL. BeIYnciIeHne cyMMBl, CpeHero
apupmMeTnyeckoro,  HauOonpmero  (HaAMMEHBINEro) 3HAYEHUS  UAla30Ha.
Bemucnenne kosdduumenta koppemsauuu ABYX psAoB  AaHHBIX. lloctpoenune
CTOJIOYATHIX, JIMHEHUATBIX U KPYroBbIx auarpamM. Iloctpoenne rpadpukoB GpyHKIUI.
ITonbGop nuHUM TpeHnma, pelleHue 3amad NPOTHO3UpOBaHMA. PerneHue 3amayu
ONTUMH3ALHHU C TIOMOIIBIO 3JIEKTPOHHBIX TAOJIHI]

43

I[I/ICerTI/ISaL[I/Iﬂ npruU MaTEMAaTUICCKOM MOACIHUPOBAHUUN HETIPCPBIBHBIX MPOLICCCOB.
MOI[GJ'II/IpOBaHI/Ie ABUXKCHUA. MOI[GJ'II/IpOBaHI/Ie 6I/IOJ'IOFI/ILIGCKI/IX CUCTECM.
MatemaTtuueckue MOACJIN B JSKOHOMHKE. BraucnurenbHble SKCIICPUMEHTBI C
monessimu.  OOpaboTka pe3ysnbTaToOB SKCHepuMeHTa. MeTron HaMMEHBITHX
kBaapaToB. OleHKa YHUCIIOBBIX MMAPAMETPOB MOAETUPYEMbIX OOBEKTOB U MPOIIECCOB.
BoccraHoBieHrE 3aBUCUMOCTEH 110 Pe3YyJIbTaTaM 3KCIIEPUMEHTa




4.4

BepostHoctHbie Moaenu. Meroasl MonTe-Kapsio. UMUTalmoOHHOE MOJETUPOBAHHUE.
CucremMbl MacCOBOTO OOCITYKUBAHUS

Tabnmunble (pensiuoHHbIe) Oa3bl JaHHBIX. Tabmuma — npeacTaBieHne CBEACHUH 00
OMHOTHUIIHBIX 00OBekTax. Ilone, 3amuch. Kmrou Tabauuel. Pabora ¢ roroBoit 0azoit
TOaHHBbIX. 3arnosHeHne Oa3bl naHHBIX. [IOMCK, COPTUPOBKA M (PHIIBTPALMS AAHHBIX.

4.5 | 3anpochbl Ha BBIOOPKY JaHHBIX. 3ampockl C MapaMeTpaMu. Beramcisiemble moss B

3aIpocax.
MHuoroTtabauunble 0a3bl faHHBIX. THITbI CBsI3el Mexxay Tabnuuamu. BHemHUHI Kirod.
IlenocTtHOCTH 0a3bl JAHHBIX. 3aPOChl K MHOTOTA0OIMYHBIM 0a3aM JaHHBIX

Texcroselii nponeccop. Cpeacrsa NOUCKa U aBTO3aMEHbI B TEKCTOBOM IPOLIECCOPE.

4.6 | CTpykTypupoBaHHbBIE TEKCTOBble HOKYMeHThl. CHocku, ornasieHue. Ilpasuna

LUTUPOBAHUS] HCTOYHHUKOB U oopmiieHust OubmmorpaduuecKkux CChUIOK

YYEBHO-METOJNYECKOE OBECHEYEHHUE OBPA30BATEJBHOI'O
MPOILIECCA
OBSI3ATEJILHBIE VUEBHBIE MATEPHAJIEI 1151 VUEHUKA

IMonskos K.}O. Unpopmaruka. YrinydneHnslii yposenb: yueOnuk anst 10 kmacca: B 2 4.
Y.2 /K IO. IMonsikos, E.A. Epemun. — M.:BUHOM. Jlabopatopust 3uanuii, 2014.- 304 c.
IMonskos K.}O. Unpopmaruka. YrinydneHnslii yposenb: yueOnuk anst 10 kmacca: B 2 4.
Y.1 /K IO. INonsikos, E.A. Epemun. — M.:BUHOM. Jlabopatopust 3uanuii, 2014 .- 344 c.
IMonskos K.}O. Unpopmaruka. YrinydneHnslii yposenb: yueOnuk ans 11 kmacca: B 2 4.
U.1 /KIO. Ionsikos, E.A. Epemun. — M.:BMHOM. Jlabopatopust 3Hanui, 2014.- 240 c.
IMonskos K.}O. Unpopmaruka. YriaydneHnslil yposenb: yuebuuk s 11 kmacca: B 2 .
Y.2 /K IO. IMonsikos, E.A. Epemun. — M.:BUHOM. Jlabopatopust 3uanuii, 2014.- 304 c.

METOJINYECKHUE MATEPHUAJIBI JIAA YUUTEJIA

Oxynos C.M. Ocnosbl nporpammupoBanust /M.C. Okynos. - M.: bunom. Jlabopatopust
3HaHuH, 2008. — 440 c.

Oxynos M.C. IIporpammuposanue B anroputmax/ M.C. Oxynos. - M.: bunowm.
Jlaboparopus 3Hanuii, 2007. — 383 c.

Panakos I''I". Turbo Pascal nnst crynenroB u mkonsHukoB. — CII6.: BXB-IlerepOypr,
2007 . -352c.

INUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

KOMIIBIOTEPHBIA  MPAKTUKYM B 3JCKTPOHHOM BHAE C KOMILJIEKTOM
AJICKTPOHHBIX YYEOHBIX CPEICTB, PA3MEIICHHBI Ha caiTeé aBTOPCKOIo
kojuiektuBa: http://kpolyakov.narod.ru/school/probook.htm;

MaTepUaIbl TSl MOATOTOBKHA K UTOTOBOM aTTeCTalluM MO MHPOPMATHUKE B
dopme EI'D, pazmenicHHbIC Ha CalTe
http://kpolyakov.narod.ru/school/ege.htm;

METOJMUECKOE MOCOOUE ISl YUUTEIS;

noAOOPKa AJIEKTPOHHBIX 00pa30BaTe/ibHbIX pecypcoB (nanee S0P) ¢
noprana GIAOP (http://www.fcior.edu.ru);

BJIEKTPOHHOE NMpUiiokeHne Kk YMK.




