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MNOACHUTEJIBHASA 3AIINCKA

[TporpamMma no uapopmatuke (yriyOn€HHbI YPOBEHb) HA YPOBHE CPEIHETO
obmero oOpa3zoBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHMIl K pe3ysibTaTraM
OCBOCHHMSI OCHOBHOM  00Opa3oBaTelbHOM  MpPOrpaMMbl  CPEIHEr0  OOIIEro
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Taxxke ¢enepanbHOil paboueit
IPOrpaMMbl BOCITUTaHMSL.

[TporpaMMa 1o wuHpopMaTHKe HAET NPEACTABICHUE O ILENAX, oO0men
CTpaTernd OOy4YeHMs,, BOCIMTAaHUS M Pa3BUTHS OOYYAIOIIMXCS CpPEICTBaMHU
yueOHoro npeamera «MHpopmaTuka» Ha yriIyOJIEHHOM YpPOBHE, YCTaHaBIMBAET
00s3aTeNbHOE IpEeIMETHOE coJiepKaHue, pea1yCcMaTpUBaET ero
CTPYKTYpUpPOBaHUE MO pa3jieiaM U TeMaM Kypca, ONpeAessieT paclupeeieHue ero
1o kinaccaM (rogam M3y4yeHus), Jaé€T MPUMEPHOE pacHpeeieHne y4eOHBIX 4acoB
0 TEMaTWYeCKUM pa3fenaM Kypca U PEKOMEHAyeMylo (IpUMEpPHYIO)
MOCNIEIOBATEIPHOCTh WX  HM3yYeHUS ¢ y4€TOM  MEXKMPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

[TporpamMMma 1o uHpOpMaTHKE ONPEEIIIeT KOJIMUECTBEHHbIE U KaueCTBEHHBIE
XapaKTEPUCTUKN y4eOHOro Marepuana [yl KaxJaoro roja u3y4eHusi, B TOM YHCIIe
JUISL COZIEPKATENbHOIO HAMOJHEHUS Pa3HOrO0 BUJA KOHTPOJIA (MPOMEXYTOUHOU
aTTecTalluu oOyuarommxcs, BCEPOCCUNCKUX MPOBEPOUYHBIX paoor,
roCyapCTBEHHON UTOTOBOM arTectaiuu). [Iporpamma no nHbopMaTuke SIBISIETCS
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOorpaMM U Y4eOHUKOB,
MOYPOUYHOTO TJIAaHUPOBAHUS KYypCa YUUTEIIEM.

NudopmaTtuka B cpegHem oOieM o0pa3oBaHUU OTPAKAET:

CYUIHOCTh HMH(OPMATHKM KaK HAyyHOM JAMCHMIUIMHBI, H3y4Yarollen
3aKOHOMEPHOCTH IPOTEKAaHUSI U BO3MOKHOCTH aBTOMATHU3allMA UHPOPMAIIMOHHBIX
MPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHBIE  00NIacT  TpUMEHEHUs  WHPOPMATHUKH, TPEKIE  BCETO
MH(OpPMAIMOHHBIE TEXHOJOTHH, YIIPABIIEHNE U COLIMANIbHYIO cepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep HMHPOPMATHUKH U HUH(OOPMALMOHHON
JESITEIIBHOCTH.

Kypc uHbopmatuku ajis ypoBHsSI CpeIHEro 00Iero o0pa3oBaHUs SIBIIAETCS
3aBEpILIAIOIIUM HTAllOM HEMPEPHIBHOM MOJATOTOBKH OOydYaroumxcsi B 00JacTu
UHGOPMATUKU U HH(DOPMALIMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJOTHH, Oonmupaercs
Ha cojiep)KaHue Kypca MH()OPMATUKH YPOBHSI OCHOBHOTO OOIEro oOpa3oBaHUS U
ONMBIT  TIOCTOSIHHOTO  TMpPUMEHEHUs  MHGOPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOIMM, AA€T TEOPETHMUECKOE OCMBICIEHHUE, MHTEPIIPETALNI0O U 0000IIeHNE
ATOrO OTBITA.



Pesynbrartel  yrmyOn€HHOro ypoOBHA H3Y4YeHHs Y4eOHOTro IpeaMeTra
«Uudopmartuka» OpUEHTHPOBAHBI HA TOJYyYEHUE KOMIIETEHTHOCTEH IS
nocieAywneil MpodecCUOHATIBHOW JIeITEIbHOCTH KaK B paMKax JaHHOU
MpeaMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0nacTsax. OHU BKIIIOYAIOT B ceOs:

OBJIQJICHUE KJIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTAMH, Ha KOTOPBIX
CTPOUTCS JlaHHAs TpeaMeTHass 00JacTh, paclo3HABaHHWE COOTBETCTBYIOIIUX HM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTh AEMOHCTPUPOBATH PA3IMYHbIC MTOIXOIbI
K U3YUYCHUIO SIBJICHUH, XapaKTEepHBIX JJI1 U3y4aeMOoU NpeIMETHON 00JIacTH;

YMEHHE pelaTh THUIOBBIE MPAKTUYECKHUE U TEOPETHUYECKUE 3aJ]1ayH,
XapaKTEpHbIE I MCIOJIb30BaHUS METOJOB M HMHCTPYMEHTApUsl JaHHOU
npeaMEeTHOM 00J1acTu;

HaJM4yue TPEACTaBICHUM O JaHHOM MpEeAMETHOM O00JIACTH KakK I€JI0CTHOU
T€OpUU (COBOKYIMHOCTU TEOpPHUM), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUM.

B pamkax yrnyO0n€HHOro ypoBHsS M3ydeHUsS MH(DOpMATHKHA 00€CIeunBaAETCS
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOYYAIOIIMXCS K MPOJIOJDKEHUIO 00pa30BaHUS B
OpraHu3anuiax  MOpodeccuoHadbHOTO  O0pa3oBaHUsS MO  CHEHUAIBHOCTSIM,
HEIOCPEICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKHUM Kak
porpaMMHas MHXeHepus, UHPOpMaIMOHHAs 0€30MacHOCTh, WH(POPMAIIMOHHEIE
CUCTEMBbl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CE€TH, OOJbIIME JaHHbIE H
MalIMHHOE O0OYy4Y€HUE, TMPOMBIIIJICHHBIM WHTEPHET BEIIeH, HWCKYCCTBEHHbIN
UHTEIJIEKT, TEXHOJOTMM OeCHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAHTOBbBIE
TE€XHOJIOTHMH, CHUCTEMBI PACIPENECIEHHOIO PEECTPa, TEXHOJOTHH BUPTYAJIbHOW WU
JIOTIOJTHEHHOM PEeabHOCTEM.

OcHoBHast 1enb u3ydeHusi yuyeOHoro mnpeamera «WHpopmaTuka» Ha
yIIyOJIEHHOM  ypOBHE CpedHero oOmiero oOpa3oBaHusi —  OOecIeueHue
JalbHENUIIEr0 pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIIMM OO0y4aroumierocsi, €ro
TOTOBHOCTH K JKU3HHU B YCIIOBHUSIX Pa3BUBAIOILErOCs MHPOPMAIIMOHHOTO 00IIecTBa
¥ BO3pACTAIONIEH KOHKYPEHIIMM Ha pbhIHKE Tpyaa. B cBs3u ¢ 3TUM H3yyeHUE
uHpopmaTtuku B 10—11 knaccax goMKHO 00€CIeUnTh:

c(OpMHPOBAHHOCTh MHUPOBO33PEHMS, OCHOBAHHOTO HAa TMOHUMAHUU POJU
uHOPMATUKH, HMHPOPMAIIMOHHBIX ¥ KOMMYHHUKALIMOHHBIX TEXHOJOTHUH B
COBPEMCHHOM OOIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMUYECKOTO MBIIIICHUS;

c(OpMHPOBAHHOCTh YMEHHMHM pa3iau4arh (akThl U OLEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJBI, BHUJIETh HMX CBSI3b C KPUTEPUAMH OLICHUBAaHUS M CBA3b
KPUTEPUEB C ONPENEIEHHON CHCTEMOU LIEHHOCTEN, TPOBEPATH HA JOCTOBEPHOCTD U
00001maTh nHpOpMaIHIO;



C(OPMUPOBAHHOCTh ~ NPEJCTABICHUM O BIUSHUM  HHPOPMAIIMOHHBIX
TEXHOJIOTM Ha U3Hb 4YEJIOBEKa B OOIIECTBE, IMOHUMAHUE COLMAIBHOIO,
SKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOIO, HOPHUIHYECKOT0, MPUPOIHOTO,
HPrOHOMHYECKOTO,  MEIULUMHCKOTO U  (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

IPUHATHE MPABOBBIX U 3TUYECKUX ACTIEKTOB MH(OPMALMOHHBIX TEXHOJIOTUH,
OCO3HAHHE OTBETCTBEHHOCTH JIIOJEH, BOBICUEHHBIX B CO3/IaHUE U UCIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, pACIIPOCTpaHEHUE HH(OPMAIUY;

CO37[aHHE YCIIOBUW MJisi pa3BUTHUSL HABBIKOB y4eOHOM, MPOEKTHOM, HAy4YHO-
UCCIIEIOBATENIbCKOM U TBOPYECKOM AESITENbHOCTH, MOTHMBALMM OOYyYarolmuxcs K
CaMOpa3BUTHIO.

B conepxxanun ydyeOHoro mpeamera «MHpopMaTrka» BBIAENSIOTCS YETHIPE
TEMaTUYECKUX pa3zelia.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» TMIOCBAILIEH BONPOCAaM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB IU(POBOrO OKPYKEHHs, BKIHOYas
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetd VHTEpHET M UCIOJB30BAHUIO WHTEPHET-CEPBHUCOB, HH(GOPMALIMOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue OCHOBHI HH(pOPMATHKH» BKIIOYAET B ceOs
MOHATUMHBIMN anmapaT WHQPOPMATHUKH, BOMPOCHl KOJAMPOBAHUS UH(POpPMAIUH,
u3MepeHus WHOOPMAIIMOHHOTO 00BbEMA JIaHHBIX, OCHOBBI AJIreOphl JIOTUKU U
KOMITBIOTEPHOTI'O MOZEIIUPOBAHUS.

Paznen «AJaropurmMbl M NPOrpaMMHMPOBAHHME» HAIPABICH HAa pa3BUTHE
AJITOPUTMHUYECKOTO MBIIUICHUS, Pa3pabOTKy alrOpUTMOB M OLEHKY MX CJIOKHOCTH,
(GbopMHpOBaHKE HABBIKOB pealM3allMy MPOrpaMM Ha S3bIKax MPOrpaMMUPOBAHMS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMaumoHHBbIE  TEXHOJOTMM»  IOCBAIIEH  BOIIPOCAM
npuMeHEHUsT WH(GOPMAIMOHHBIX TEXHOJOTHUN, pPEaTn30BaHHBIX B MPHUKIATHBIX
MPOrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM UHCIIE B 33Ja4ax aHaiIu3a
JAHHBIX, HMCMOJB30BAHUIO 0a3 JTaHHBIX W 3JEKTPOHHBIX TAOMUI[ AJisl pEelIeHUs
NPUKJIAJAHBIX 33]1a4.

B npuenénnom nanee copepxkanuu yueOHoro npenmera «MHdopmaruka»
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOJAT B
00s3aTeNbHYIO IPOrPaMMy O00yUYEHHUSI, HO MOTYT OBbITh MPEIJIOKEHBI I U3yUECHUS
OTJIEJIbHBIM MOTHBHUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCS.

YrinyOnéHHbld  ypoOBEHb U3Y4Y€HHUS HH(POPMATUKH PEKOMEHIyeTcs IUis
TEXHOJIOTHYECKOTO  MpOQMIs, OpPUECHTHPOBAHHOIO HA  HHXCHEPHYIO U
UHPOPMAIIMOHHYIO C(epbl JAEATeTbHOCTU. YTIyONEHHBIM ypOBEHb H3yUeHUS
uH(popMaTUKU 00ECIEYMBAET: MOATOTOBKY O0YyYarolUMXCsi, OPUEHTUPOBAHHBIX Ha



CHEIUATBLHOCTH B 00JaCTH WHGOPMAIMOHHBIX TEXHOJOTHMA W WHIKEHEPHBIC
CHEIUATBHOCTH, YYaCTHE B TMPOCKTHONM W WCCIENOBATEILCKON NESTEIBHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABJICHUSIMH OTpaciu HHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOJATOTOBKY K YYaCTHIO B OJIUMIHA/AX U Cllaye
EnunHoro rocy1apcTBEHHOTO K3aMeHa o HH(pOpMaTHKeE.

[TocnenoBatenbHOCTh HM3YYEHHUS TE€M B Tpeesiax OJHOTO roja oOydeHus
MOXET OBITh HM3MEHEHa IO YCMOTPECHHIO YYHTENS NpPH TOJATOTOBKE paboueit
MPOrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMSL.

OO11ee 4KCiI0 YacoB, PEKOMEHOBAHHBIX JIJIsl U3y4eHUsI nHpopMaTuku — 272
yaca: B 10 kiacce — 136 yacoB (4 yaca B Hezento), B 11 kimacce — 136 yacoB (4 gaca
B HEJCIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Hu¢poBasi rpaMOTHOCTH

TpeGoBaHus TEXHUKM O€30MAaCHOCTM M TUTHMEHBI Tpu paboTe C
KOMITBIOTEPAMH U IPYTUMHU KOMIIOHEHTaMU HU(PPOBOTO OKPY>KEHUS.

[TpuHIUIIBI pabOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHUYECKOE BBIMOJIHCHHE MPOTPAMMBI  MPOIIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJrOBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
noMouIbk0 muH. KoHTposiepsl BHEMHUX YCTPOHCTB. [IpsiMoil 1ocTyn K MaMsITH.

OCHOBHbIE ~ TEHACHUMHU  PA3BUTHS  KOMIBIOTEPHBIX  TEXHOJOTHM.
[TapaiutenbHbIe BBIYHCIICHUS. MHoromnpoueccopHsie CHUCTEMBI.
CynepkomnbloTepbl. PacnpenenéHHble BRIYUCIUTENBHBIE CUCTEMBI U 00paboTKa
OonpIIMX JaHHBIX. MOOWIBHBIE LHQPPOBBIE YCTPOWCTBA U HUX pPOJb B
KOMMYHUKAIUSX. BcTpoennbie KOMIIBIOTEPBL. MUKPOKOHTPOJLIEPHL.
Po6oTu3upoBaHHbIEe TPOU3BOJICTBA.

[IporpammHOe oOecreueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX cUCTeM. Busl
nporpaMMHOro obecrnedyeHuss U UX HazHaueHue. OCOOEHHOCTH MPOTPaMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpoWcTB. [lapannenbHoe mporpaMMHUpOBaHUE.
CuctemHoe mnporpammHoe oOecrieueHue. OrnepalnMOHHBIC CUCTEMBI. Y THIIUTEHI.
HpaiiBeppl  ycTpouctB. MHCTAsiuuss W JAEUMHCTAULALUSA  IPOTPAMMHOIO
oOecrieyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelIeHUss U UMEHOBaHUS (ailjIoB B
nosroBpeMeHHoi namsty. [1labmons! qy1s onvcanus rpymn (ainos.

[Iporpammuoe obecniedenue. JInneH3npoBanue MPOrpaMMHOTO 0OEeCTICUCHHUSI
u uudpoBeix pecypcoB. IlpompuerapHoe u  CcBOOOAHOE MPOrpaMMHOE
obecnieueHue. Kommepueckoe 1 HEKOMMEPUECKOE HCIIOIb30BaHUE MTPOTPAMMHOTO
obecrieueHuss U 1UEGPOBBIX pecypcoB. OTBETCTBEHHOCTh, YyCTaHaBIWBaeMas
3aKOHOaTeNnbCTBOM Poccuiickorn @Denepanuy 3a HENPABOMEPHOE HCMOJIb30BAHUE
MPOrpPaMMHOTO o0ecriedeHus ¥ MUPPOBBIX PECYPCOB.

[IpyHUIMIIBI TOCTPOCHUS W allllapaTHbhle KOMIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBblie npotokosbl. Cetb UHTEpHET. Anpecanus B cetn MHTepHeT. [IpoTOoKOIBI
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moaceTw ¢ moMomipl0 Macok nonacereid. CereBoe
aagmMuHuctpupoBanue. [lojlydeHue JaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hanuuusi CBA3M C y310M ceTtd. OmpenesneHue MapuipyTa JIBHKEHUS
MTaKETOB.

Buast  pestensHocth B cetw  Uutepner. CepBuchl  HMHTepHeTa.
['eonnopMaImoHHbIe CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHU



(Hampumep, JIOKalusg MOOWIBHBIX TENe(POHOB, OMPEICICHUE 3arpy>KeHHOCTH
aBTOMAarvcTpasnei), MHTEpHET-TOProBiisi, OpOHUPOBaHUE OUIIETOB U TOCTUHMUII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCiIyrd. CoLMaTbHBIE CETH —
OpraHu3alys KOJUIEKTUBHOIO B3aUMOJEWUCTBUS UM oOMeHa naHHbIMU. CeTeBoii
ATUKET: NpaBUja NOBEAEHUs B KubepmpocTpaHcTBe. [IpobieMa moasmHHOCTH
nosydyeHHOM nHpopmanuu. OTKPHITEIE 00pa30BaTENbHBIE PECYPCHI.

TexHOreHHble U SKOHOMHUYECKHE YTpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
MH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TeXHONOrMi. OOume mpobsieMbl 3aliuThl
uHpopManuu ©  uUH(popmanMoHHOW  Oe3omacHocTH. CpenacTBa  3alUTHI
uHpOpMallMl B KOMIIBIOTEPAX, KOMIBIOTEPHBIX CETAX W aBTOMATHU3MPOBAHHBIX
uH(popManMoHHbIX cuctemax. lIpaBoBoe oOecneueHne UHGOPMAIMOHHON
0€30MacHOCTH.

[IpenoTBpanieHUEe  HECAaHKIMOHHPOBAHHOTO  JOCTyna K  JINYHOU
KOH(QUACHIMATBHOW MH(POpMAIUK, XpaHSIIEHCs Ha MEPCOHATbHOM KOMIIbIOTEpE,
MOOMJIBHBIX YCTpOMCTBax. BpemnoHOCHOE mporpaMMHOE 0OECHeueHHE U CHOCOObI
OOppOBl C HUM. AHTHBUpPYCHBIE Mporpammbl. OpraHuzanusi JUYHOTO apXxHvBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3anmra apxusa.

MudpoBanue naHHBIX. CUMMETpUYHBIE U HECUMMETPUYHBIE MIUQPHI.
[udper npoctoii 3amensl. [ludp Lezaps. [udp Bmwxenepa. Anroputm
mmdpoBanust RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanHsle U 3HaHus. MHQOpMalnMoHHbIE MpoLecchl B MPUPOJE,
TE€XHHUKE U OOIIECTBE.

HenpepriBHbIE M JAMCKpETHbIE BEIMYMHBI U curHaibl. HeoOxomumocTb
JUCKpEeTU3aluy MH(popManuu, MpeAHa3HAYEHHOW MAJIsl XpaHEeHWs, Nepelayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHOe KOAMpOBaHHME. PaBHOMEpHbIE M  HEPaBHOMEDHBIE  KOJBI.
JlexonupoBaHHe COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycnosue @Pano. IlocTpoeHne OAHO3HAYHO AECKOAUPYEMBIX KOIOB C IMOMOUIBIO
nepeBa. EnuHuIbI M3MepeHust KonnuecTBa nHPopMauuu. AnpaBUTHBIA MOAXOA K
OLICHKE KOJIMYeCcTBa UHPOPMALIUU.

Cucrtembl cumciienusi. Pa3BépHyTas 3amuch LENIbIX M JAPOOHBIX 4YHCEN B
NO3ULMOHHON cucTteMe cuMciieHns. CBOWCTBAa MO3WLMOHHOM 3alUCU  YHWCha:
KOJIMYECTBO UG B 3alUCH, MPU3HAK JEIMMOCTH YMCIAa Ha OCHOBAHHUE CHCTEMBI
CUMCIICHUA. AJITOPUTM IEepPEBOAA 1IEJI0Tr0 yucia u3 P-u4HON crCTeMbI CUMCIICHUS B
JECATHUUHYIO. AJTOpUTM MEpeBOJa KOHEYHOM P-M4HON OpoOH B NECATUUHYIO.
ANTOpUTM NEpeBOJA LIEJIOr0 YUCIA M3 AECATUYHOW CHCTEMBl CUUCIECHHS B P-
nuHyto. [lepeBon KoHewyHOW necATUYHOM Jpobu B P-uunyro. JIBomuHnas,
BOCbMEpPUYHAs U IIECTHAALATEPUYHAs CUCTEMbl CUMCIIEHUS, CBA3b MEXKAY HUMHU.



Apudmerrdeckue ornepanud B TMO3UIIMOHHBIX CHCTEMaxX CUYUCIeHUs. TpowdHas
YPAaBHOBEILICHHAs CUCTEMA CUUCIICHUS. [IBONUHO-IECATUYHAS CUCTEMA CUMCIICHUS.

KomupoBanme TtekcroB. KomupoBka ASCIl. OmgnobaiiTHBIE KOIWPOBKHU.
Cranpapr UNICODE. Koaupoka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHUH.

KomgupoBanne  m3oOpaxkenuit. OueHka  HHQOpMAIMOHHOTO  00BEMa
rpauUeCKUX TaHHBIX MMPU 3aIaHHBIX pa3pelIeHUH U TITyONHE KOAUPOBAHUS IIBETA.
[IBetoBbie Monenu. BekTtopHoe komupoBaHue. Popmarbl rpaduyeckux (ailyios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OnieHka HHPOPMAIMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
P 33JJaHHBIX YaCTOTE NUCKPETU3AIMA U PA3PSATHOCTH KOJUPOBAHUA.

AnreOpa noruku. IloHsiTue BbICKa3biBaHMs. BpIcKa3biBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBaHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOauIbl UCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckne Tto)kaecTBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0IMI HICTUHHOCTU. JIorn4eckue onepanuy U Onepaluy HaJl MHOKECTBaAMHU.

3aKkoHBI aireOpbl JOTMKHA. OKBHBAJICHTHBIE MPEOOPA30BAHMS JIOTHYECKUX
BbIpakeHUi. Jlornueckue ypaBHEHHSI U CUCTEMbI YPABHEHHUIA.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTUYECKHUX
(GyHKIUN OT KOJIMYEeCTBA apryMeHTOB. [10HbBIE CUCTEMBI JIOTUYECKUX (PYHKITHUMA.

Kanonnueckne  QopMbl  jormueckux  BbipakeHuil.  CoBepIlIECHHBIE
JTU3BIOHKTUBHBICE M KOHBIOHKTUBHBIE HOpPMajbHbie (OPMBI, aITOPUTMBI HX
MOCTPOEHUS TIO TaOJIUIE UICTHHHOCTH.

Jlormyeckue »sneMeHTBI B cocTaBe KoMmmbiloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [loctpoenne cxeM Ha JIOTMYECKHX JJIEMEHTAX II0
3aJaHHOMY JIOTUYECKOMY BBIP@KEHHIO. 3aIlACh JIOTUYECKOTO BBIPAXKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBiieHrie LENbIX YKMCEN B MHaMATH KoMibioTepa. OrpaHUuYe€HHOCTH
Jana3oHa 4YuCel NpH OrpaHWYEHWH KoJindecTBa pa3psanos. llepenosHeHue
pa3psiAHON ceTku. be33HakoBbIe U 3HAKOBBIC JaHHbIC. 3HAKOBBIM OUT. J[BOMYHBIMA
JIOTIOJTHUTEIILHBIN KOJT OTPULIATEIBHBIX YUCET.

[lobutoBbie norumdeckue omnepamuu. Jlornmdeckuii, apupMEeTUUECKHH W
nukinyeckuii  capuru.  [lludpoBanue ¢ moMomprO MOOUTOBOW — Omeparuu
«uckimoyaroniee NMJIN».

[IpencraBiieHrEe BELIECTBEHHBIX YHCEN B IAMITH KOMIIBIOTEPA. 3HAdallas
4acTh W MOPSAIOK urcia. Jlmana3oH 3HAYEHWI BEIIECTBEHHBIX 4ucen. [Ipobmembl
XPAHECHUSI BEIIECTBEHHBIX YHCEJ, CBA3aHHBIE C OrPAaHUYCHUEM KOJIMYECTBA
pa3psaoB. BbinosiHEHME omnepanuii ¢ BEHIECTBCHHBIMU YHUCIAMH, HAKOIUICHHUE
OLIMOOK MIPH BHIYUCICHUSX.



AJITOPUTMBI M IPOrPaMMHUPOBAHME

Omnpenenenre BO3MOXHBIX PE3yJNbTaTOB pabOThl MPOCTEHIINX aIrOpUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU WU BBIYMCIUATEIBHBIX alroputmoB. OrnpexaeneHue
UCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET JaTh TPEOyEeMbIl pe3ysIbTart.

Oranbl pemieHusl 3aJad Ha KommbioTepe. MHCTpyMEHTalbHBIE CpeNCTBa:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumismus u HHTepHperanus
nporpamMm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tadmul. Otnanounbiii BeiBoA. [lomarosoe
BBIIIOJIHEHHE ITporpammel. Touku octaHoBa. [IpocMOTp 3HaueHUI EPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbel naHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJBHBIE, JIOTMYECKHE. BeTBiieHus.
Cnoxsble ycnoBus. Iluxkimel ¢ ycioBueMm. Llukiael 1O MEpeMEHHOM.
B3auMo3aMeHSIEMOCTh  pa3IMYHBIX  BUAOB  I[UKJIOB. HBapumaHT ULHUKIIA.
CocraBneHue 1IUKIAa C HUCHOJIb30BAaHUEM 3apaHee ONPENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIoOKyMEHTHUpOBaHUE porpamm. Hcnons3oBanue KOMMEHTapHEB.
[ToaroToBka onyvcaHusi IPOrpaMMbl U HHCTPYKIIUH JUJIS ITOJIB30BATEIIS.

AAroput™Mbl 00pabOTKH HATypaJIbHbIX YMCEN, 3alMCAHHBIX B MO3UIIMOHHBIX
CUCTEMaxX CYHUCJIEHMs: pa30MeHHe 3alucd 4Yucia Ha OTAENbHble LHUQPHI,
HaxXOXXJEHUE CYMMbl W TpOU3BeIEHUS UU(Dp, HAXOKIACHUE MaKCUMAIbHON
(MUHUMATBHOMN) TTUDPHI.

HaxoxaeHue Bcex MpOCTBIX YUCEN B 33aJlaHHOM JuanasoHe. [IpeacrasieHue
yuciia B BUJIe HA0Opa MPOCTBIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEIECHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIuXcs B (paitnax. TekcToBble U TBOMYHBIE (Pailiibl.
daitnoBbie TIepeMeHHBbIE ((aiioBbie ykazaTenu). UrteHue u3 daina. 3amuch B
daii.

Pa36uenue 3amaun Ha noazanayu. [logmporpaMmsl (Mpoueayphl U GyHKIINH).
Pexypcus. PexkypcuBHble 00beKTHl ((pakransl). PekypcuBHble Mpolenypbl u
¢bynkuuu. Mcrionb3oBaHue cTeka Jjisl OpraHu3aliid PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CTaHAApTHOM OMOJMOTEKH S3bIKa MPOrPaMMHUPOBAHMUAL.
[Tonkmtouenne  OMONMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENECH.
MoaynbpHBIN IPUHIUII IOCTPOEHUS IIPOTrPAMM.

Yucnennsle MeToapl. TouHoe © TNPUOMIDKEHHOE pEIICHUS 3aJayM.
YuclieHHbIE METOIbI PELICHUS] YPaBHEHUI: METO/ Iepedopa, METO/ MOJIOBUHHOTO
nenenus. [IpubnmxéHHOe BBIYMCIEHUE JJIUH KPUBBIX. BbIuncieHue miomaaen
buryp ¢ MOMOUIbI0 YHMCIEHHBIX METOAOB (METOJ MPSMOYTOJbHUKOB, METOA



Tpaneumii). Ilonck makcumyma (MUHMMYMa) (YHKIMH OJHOW NEPEeMEHHOMN
METO/IOM MTOJIOBUHHOTO JIEJICHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BCTpoeHHble  (QyHKIMH  SI3BIKa
POrpaMMUPOBAHUS AJi1 00paOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA TMOSIBJIECHUA CHUMBOJIAa B CTpPOKE,
pa30HeHre CTPOKHM Ha CJIOBAa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKU
BHYTPH JAHHOW CTPOKHM, 3aM€Ha HAWJCHHOM IMOJCTPOKM HAa JPYTYIO CTPOKY.
['eHepans Bcex CJIOB B HEKOTOPOM anihaBUTE, YIOBIETBOPSIOUIUX 3aJlaHHBIM
orpanndeHusiM. [Ipeobpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBel U TOCIENOBATENBHOCTH 4Hced. Bbluncienue 0000IMEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MAacCHUBA WJIM YUCIIOBOM MOCIEA0BATENLHOCTH (CYMMBI,
IIPOU3BEIECHUS, CPEIHEr0 apu(pMETUYECKOr0, MUHUMAJIBHOTO M MAaKCHUMAaJbHOTO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCIIOBHIO).
JIMHENHBIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTtupoBka 0AHOMEPHOTO MaccuBa. [IpocThie METOJBI COPTUPOBKU (METOA
y3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBKamu). COpPTUPOBKA CIUSHUEM.
beictpass coptupoBka MaccuBa (amroputM QuickSort). /[BoudHBIN TOWCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHBIE MaccuBBI (MaTpHUIbl). AJTOPUTMBI OO0paOOTKU JBYMEPHBIX
MaCCHBOB: 3aII0OJHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA MO 33JlaHHBIM IMIpaBUjIaM,
MOMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BbIUHMCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBbI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IEPECTaHOBKA CTPOK M CTOJIOIOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBbIil Tporieccop. PenaktupoBanue u ¢dopmatupoBanue. IIpoBepka
opdorpadun u rpammatukud. CpencTBa THOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporneccope.  Mcnons3oBanue  ctwiiel.  CTpyKTYpUpOBaHHbIE  TEKCTOBBIE
nokyMeHThl. CHocku, orjaBieHue. KomnexktuBHas paboTa € JTOKyMEHTaMHU.
NHCTpyMEeHTBI peleH3UPOBaHUS B TEKCTOBBIX Mpolueccopax. O0ayHble CEpPBUCHI.
Henoass mepenucka. Pedepar. I[lpaBuwia 1uTHpOBaHMS HCTOYHUKOB U
opopmieHust Oubnuorpaguueckux ccpuiok. OQopMieHue Crucka JIUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEPHOW BEPCTKOW TEKCTa. TEeXHUYECKUE CpelcTBa BBOJIA
Tekcta. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/lauyd aHaIM3a JAHHBIX: MPOTHO3UPOBAHUE,
KJIaccUpUKalus, Kiactepusalus, aHanu3 oTkioHeHuil. I[locnepoBarenbHOCTH
pelleHus 3a7ad aHaJn3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OUMCTKA U OLIEHKA
KayecTBa JAaHHBIX, BHIOOP W/WIIM MOCTPOEHUE MOJENH, MPeoOpa3oBaHUE NaHHBIX,
BU3yaJIM3allisl TaHHBIX, UHTEPIPETALMUS pe3ysbTaToB. [IporpammHbie cpeacTBa u



UHTEPHET-CEPBUCHI IJIs1 00paOOTKU U MpeICTaBICHUs JaHHBIX. bomnbIiive qaHHbIE.
Mammnnoe o6y4yenue. HTeNneKTyanbHbIi aHaIl3 JaHHBIX.

AHanu3 JaHHBIX C MOMOILBIO IEKTPOHHBIX TAOIUL. BbIYMCIEHHE CyMMBI,
CPEIHETO apuU(PMETHUECKOTr0, HANOOJIbIIErO (HAMMEHBUIET0) 3HAUEHHS IUaIa30Ha.
Beruncnenne koag¢uuueHTa KOppeasuuu ABYX psAaoB AaHHbIX. llocTpoeHue
CTOJOYATHIX, JHMHEWYATBIX W KpPYroBbiX auarpamm. llocTtpoenue rpaduxos
¢dbynkmii. [Togbop auHMM TpeH A, pEIIeHHe 3a/1a4 MPOTHO3UPOBAHUSI.

UucneHHOE pElIeHUE YpaBHEHMM € TIOMOUIbI0 TOA0O0pa mapameTpa.
OnTuMu3anys Kak MOWCK HAWIy4YIIEero pelieHus B 3alaHHBIX ycioBusX. Llemesas
¢yHkus, orpaHudyeHus. JlokanbHble M TI00aNbHBIH MUHUMYMBI II€JIEBOM
¢yHkuuu. Pemenue 3a1a4 onTHMHA3AUU C TOMOUIBIO 3JIE€KTPOHHBIX TAOIHUL.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHUKH

Teopernueckue mMOAXOAbI K OLIGHKE KoJMdecTBa WHGOpMAIMU. 3aKoH
annutuBHOCTH uUH(opmaruu. @opmyna Xapriau. MHpopManus U BEpOSTHOCTb.
®opwmyna lllenHoHa.

Anroputmbl cxkatust naHHbiXx. AnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. Anroputmspl CKaTHS JaHHBIX C TOTEPSIMH. Y MEHbBIIICHUE
rIIyOuHBI KogupoBaHus nBeta. OCHOBHBIC Ujien anroputmoB cxkatus JPEG, MP3.

CkopocTh TMepellayd JaHHBIX. 3aBUCHUMOCTb BPEMEHH IepeJayud  oOT
MH(POPMAITMOHHOTO 00BhEMA JTAaHHBIX U XAPAKTEPUCTUK KaHama CB3U. [IpuunHbI
BO3HUKHOBEHHUs OMMOOK TIpU Tmepenade JaHHbIX. KoJbl, MO3BOJISIONINE
OoOHapy>KMBaTh W HUCIPABJIATh OIMIMOKH, BO3HUKAIONIME TPHU TMepenade JTaHHbBIX.
Paccrosinne Xsommunra. Koguposanue ¢ moBropeHuem 0utoB. Koasl XaMMuHra.

Cucrembl. KOMIOHEHTBI cHUCTEMBI W UX B3aumoicucTBue. (CUCTEMHBIN
addekrt. YnpapneHue kak nHGopMalMoHHbIi nporecc. OOpaTHas CBS3b.

Mogenun u moaenupoBanue. llens MoaenupoBanusi. COOTBETCTBHE MOACIH
MOJCIIUPYEMOMY OOBEKTY WJIM TMpOIlecCy, Meu MoaenupoBaHus. Dopmanusarus
MPUKIIATHBIX 3371a4.

[IpencraBienre pe3ynbTaTOB MOJICIUPOBAHUS B BHUIE, YAOOHOM s
BOCIIpUATHS yeioBeKoM. I'padpuueckoe npeacrapieHue JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpadukn).

['padpr. OcHoBHbIe MoHATHS. Buasl rpadoB. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEKHOCTH, BECOBBIX MaTpHI], CIHUCKOB CMEXHOCTU. Pemenue
QITOPUTMUYECKUX 3a/1a4, CBSI3aHHBIX C aHanu3oM rpadoB (MOCTpOECHHE
ONTUMAJIBHOTO MYTH MEXJy BeplIMHaMu rpada, OmNpelereHue KOoJuyecTBa
pa3IMUHBIX MyTEed MEXAy BEpUIMHAMH OPUEHTUPOBAHHOIO AIUKIMYECKOTO

rpada).



JlepeBns. bunaproe nepeBo. JlepeBbs mowmcka. CrmocoOsl 00Xxoma aepeBa.
[IpencraBnenne apupMEeTHUECKUX BBIPAKEHUN B BHJIE AepeBa. JIUCKpETHbIE UrPbI
JIBYX UTPOKOB C mojHOUW nHpopManuen. [loctpoenue aepesa nepedbopa BapuaHTOB,
OINKMCAaHUE CTPATETUU UTPhl B TAOJMYHOM (popMe. BBIUIpHIIIHbIE U TPOUTPHIILIHbIE
NO3ULIMN. BBIMIPBIIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOr0 HMHTeJIeKTa. CepBHCHl MAIIMHHOIO IMEpPEBOAA U
pacmno3HaBaHusa yCcTHOUM peun. KornHutuBHbIE cepBUCHL. VaeHTH(HUKAIUS U TOUCK
U300paKeHUH, pacno3HaBaHHE JIULL CamooOyuatomuecs CUCTEMBI.
VcKyCcCTBEHHBI MHTEIIEKT B KOMIIBIOTEPHBIX Urpax. Mcrosnb3oBaHME METOIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B 00y4aromux cucreMax. lMcnoiab3oBaHue MeETO/I0B
MCKYCCTBEHHOI'O0 MHTEJJIEKTa B poOoToTexHuke. MHTepHeT Bemieil. IlepcnexkTuBbl
pPa3BUTHS KOMIBIOTEPHBIX HHTEJUIEKTyalIbHBIX cucTeM. HelipoHHbIE ceTu.

AJITOPUTMBI H IPOrPaAMMHPOBaHHUE

dopManuzanuss  HOHATHS — anropurma. MammHa  TeropuHra — Kak
YHUBEpCcaJIbHas MOENb BeruncieHun. Tezuc Yépua—TwropuHra.

OneHka CII0XKHOCTH BbIUKCIEHUN. BpeMs paOoTel U 00BEM HCHONB3YyEMOM
IaMsATH, HWX 3aBHCHUMOCTb OT pa3Mepa HUCXOJHBIX JaHHbIX. OleHka
ACUMIITOTHYECKOW CJIOKHOCTH  aJIrOPUTMOB. AJNTOPUTMBI IOJMHOMHUAIBHOU
cinoxxHoctd. [lepebopubie anroputmbsl. llpuMepsl pa3iaMyYHBIX —aJITOPUTMOB
peleHns OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[lonck mpPOCTBIX 4YMCEN B 3aJaHHOM [JHANAa30HE C IMOMOIIBIO aJropuTMa
«pemiero DparocheHar.

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

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

Creku. AHamu3 TPaBUIBHOCTH CKOOOYHOIO BBIpaKEHHs. Bbluncienue
apu(PpMETUIECKOTO BhIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHOM (hopMme.

Ouepenu. Mcnosib30BaHUE OYepenn Jisl BpEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbel Ha rpadax. [locTpoeHne MHMHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUICHHOTO CBS3HOTO HEOpUeHTUpoBaHHOrO Tpada. KomumyecTBO paznuyuHbIX
nyTel MeXay BepUIMHAMU OPUEHTHPOBAHHOIO allUKIMYECKOro rpada. AJroputMm
JIeWKCTpHL.

[epeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOWUYHBIE
(Ounapubie) aepeBbs. I[locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHBIE anroputmbl o0xona Aepesa. Mcnonb3oBaHue creka u
ouepeau 1yt 00X0/1a JepeBa.

JIlnHamMu4eckoe NpPOrpaMMHMpPOBAHME KaK METOJX pEIIeHUs 3axad  C
COXPAaHEHUEM MPOMEXYTOUHBIX PE3YyJIbTAaTOB. 3aJaud, PEIIAEMbIE C MOMOILIBIO



JUHAMAYECKOTO TMPOTPAMMUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (YHKIIHM,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[ToHsiTe 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccbl. CBOMCTBa U METO/bI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO IOJXO]A.
Wukarncynsuuys, HacleJ0BaHue, TOJTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTepdeiica
nosib3oBaTens.  VMcronb3oBaHWE TOTOBBIX — YNPABISEMBIX  AJIEMEHTOB IS
MOCTpOEHUs HHTEpdeEiica.

O630p  s3pIkOB  mporpammupoBaHusi.  [lomstme o  mapagurmax
IPOrpaMMHUPOBAHMUS.

NupopmanuoHHbIe TEXHOJIOTIUH

OTtanbl  KOMIIBIOTEPHO-MATEMATHYECKOTO  MOJCIUPOBAHUSA:  IOCTAHOBKA
3alayu, pa3paboTka  MOJIeNH, TECTUPOBAHME  MOJIETH, KOMIIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIN3 PE3yJIbTaTOB MOAECIUPOBAHUS.

JuckpeTusanuss TpU MaTeMaTHYECKOM MOJICTUPOBAHUU HENPEPHIBHBIX
npoueccoB. MogenupoBanue BHKEHHS. MoJenupoBaHie  OHOJOTMYECKHUX
cucteM. MaremaTtuueckue  MOAEIM B DKOHOMHKE.  BblUncCIUTENbHbBIE
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEpUMEHTA. MeToJ HauMEHBIIUX KBaJIPaTOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJCIHPYEMBIX OOBEKTOB U  IPOLIECCOB.
BoccraHoBieHne 3aBUCUMOCTEN 110 pe3yJIbTaTaM dKCIIEPUMEHTA.

BepostHoctHeie  momenu.  Metoasl Monte-Kapno.  MmMwuraumonsnoe
MozienrpoBaHue. CUCTEMbI MaCCOBOTO OOCITY>KMBaHHMSL.

Tabnuunbie (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBeJleHHi 00 OMHOTHIHBIX 00BekTax. Iloie, 3amucek. Kimrou tabaumel. Pabora ¢
roToBOi 0a30if naHHBIX. 3amojgHeHue Oa3bl JaHHBIX. [lowWICK, cOpTUpOBKa U
bunbTpanys TaHHBIX. 3ampoChl Ha BBIOOPKY J@HHBIX. 3alpOChl C MapaMeTpamu.
Brruuciisiemsie 1osis B 3arpocax.

MHorotabnuunble 0a3bl JaHHBIX. THUIBI CBSI3EH Mexay Tabaulamu.
Buenmnuit kintou. [{enocTHOCTh 0a3bl TaHHBIX. 3aPOChl K MHOTOTa0JIMYHBIM 0a3aM
JTAHHBIX.

Nuteprer-nnpriioxkenus. [loHaTHE 0 CEpBEPHON U KIIMEHTCKOM YaCTAX CaWTA.
TexHONmorust «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HeAOCTAaTKU. OCHOBBI SA3bIKA
HTML u xackamubix tabmui ctuiei (CSS). Cuenapum Ha s3bike JavaScript.
®opmbl Ha BEO-CTpaHHULIE.

Pasmemenne BeO-caiiToB. Ycmyra XxocTuHTa. 3arpy3ka ¢aiioB Ha CaiT.

BBoa n300pakeHUil ¢ KCMONB30BAHUEM PA3IWYHBIX HUPPOBBIX YCTPOWUCTB
(undpoBbIX (poTOanmapaToB U MHUKPOCKONOB, BUIEOKAMEp, CKAHEPOB U APYTHUX



yctpoiictB). ['paduyeckuii penaktop. Pazpemenne. Kagpuposanue. McnpaBienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOPpEKLHs — IIBETa.
OOecuBeunBaHue I1BETHBIX uU300paxeHuil. Perymsb. PabGora ¢ obGmactsamu.
OUIbTPHI.

MHuorocoiinbie u3o0paxkeHus. TekctoBbie cion. Macka cios. Kananbl.
Coxpanenue BbiaeneHHoW oOnactu. [lonroroBka wimocTpanuii 1is BeO-CalTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnast rpaduka. IlpumutuBsl. M3MeHeHue mOpsIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenencHue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnonib30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300pakeHH.

[IpyHIMOBI  TTOCTPOEHUS M PENAKTUPOBAHUA TPEXMEPHBIX MOJENEH.
Cerounble monemu. Marepuansl. MonaenupoBaHHe HWCTOYHUKOB OCBEILICHMS.
Kameprl. ApautuBable TexHonoruu (3D-npunteps). IloHatue o BupTyanbHOU
pPEaIbHOCTH U JOIIOJIHEHHOM PEAIBHOCTH.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOIPAMMBI 110
MH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4JaronmMxcss PyKOBOJCTBOBATHCA CPOPMUPOBAHHOW BHYTPEHHEW MO3UIIUEH
JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX OpHUEHTAIMM, TO3UTUBHBIX BHYTPEHHUX
yOXKIEHN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHICKOTO
OOIIECTBA, PACHIUPEHHUE KU3HEHHOTO OIbITA U OIMbITA JESITEILHOCTH B IPOIECCEe
peanu3anuMu  CpeACTBaMU  y4eOHOro TMpeAMeTa OCHOBHBIX  HalpaBJICHUN
BOCIIUTATEIHLHOU JESITEIHLHOCTH.

B pe3ynbrate wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpazoBaHus y oOyvaromierocs OyayT copMHUpOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pEe3yJbTaThI:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHHUE CBOUX KOHCTUTYLIMOHHBIX IMpaB M OOSI3aHHOCTEH, YBa)KECHUE
3aKOHa U TPaBOMOpsAIKa,  COOJIIOJICHME  OCHOBOMOJIArallMX  HOPM
WH(OPMAITMOHHOTO MpaBa ¥ HHOOPMAITMOHHON OE30TTaCHOCTH;

TOTOBHOCTh IPOTUBOCTOSITh HUACOJIOTMM 3KCTPEMH3MA, HAIlMOHAIU3MA,
KCeHO(pOOUHU, MUCKPUMHUHAIIMK TI0 COIMAIbHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HaIIMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOE OTHOIIEHUE K UCTOPHUUECKOMY HACJIEAUI0, TOCTUKEHUSIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYeHUsI MHOOPMATUKU KaK HAYKU
B JKU3HU COBPEMEHHOT0 OOIIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSACh HAa MOPAJTbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHCIIE€ B
cetu MuTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOUYasl JCTETUKY HAy4HOTO H
TEXHUYECKOT0 TBOPYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBIE BHUABI HMCKYCCTBA, B TOM 4YHUCIE
OCHOBAHHOI'O Ha MCIOJIb30BAaHUU MH(DOPMAIIMOHHBIX TEXHOJIOTHH;

5) pu3uYecKOro BOCIUTAHMS:

chOpMHPOBAHHOCTh  370pOBOTO W  Oe3omacHOro  obOpaza  JKW3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO, B TOM 4YHCIE 3a CYET



coOmroenust TpeOoBaHU O€30MaCHOM AKCIUTyaTallii CPEACTB MHPOPMAIIMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AKTUBHOH JEATEIHHOCTH TEXHOJOTWYCCKOW W COIMAIBHOU
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHUITMHPOBATH, IJIAHUPOBATH U CAMOCTOSTEIBHO
BEITIOJTHATH TaKyIO IESITCIIbHOCTB;

uHTEepec K cdepaM TPOPECCHOHATLHON ACATENBHOCTH, CBS3aHHBIM C
WHPOPMATUKOHN, MPOrpaMMUPOBAaHMEM M HWHMOOPMANMOHHBIMUA TEXHOJOTHSIMH,
OCHOBaHHBIMU Ha JIOCTIDKEHUSX HAayKd WH(POPMATUKA W HAYIHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOP Oyaymieil mpodeccun u
peanu30BBIBaTH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHMI0O U CamMoOOpa3OBaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3KOJI0TU4eCKOIr0 BOCIIMTAHMS:

OCO3HAaHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTeH HuX
permeHus, B TOM YHCIE C yY4€TOM BO3MOXKHOCTEH WH(OpMaImoHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTHXKCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHOM MPAKTHUKH, 32 CUET MIOHUMAHUS POIH WH(OOPMAITMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U WH(GOPMAIIMOHHBIX TEXHOJOTHH B YCIOBHSX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBa;

OCO3HAHHWE IIEHHOCTU HAYYHOW JIeATEeTbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO ACATEIHPHOCTh HHINBHUIYAIBHO U B TPYIITIE.

B mporecce noCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHHS TPOTPAMMBbI
no wuHPOpPMATUKE Yy OOYYAIOIIMXCS COBEPIICHCTBYETCS OMOIMOHAIBHBIN
WHTEJUICKT, MPpenoaratonuii ChopMHUpPOBAHHOCTS:

cCaMOpETYyJIMPOBaHUS, BKIIOUYAOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTH aIanTUPOBATBCI K
HYMOITMOHAJIEHBIM U3MEHECHHSM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIIOYAIOIICH CTpeMJIEHNE K JIOCTHKCHUIO LEeTU U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JCUCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTEH;

OMIIATHH, BKIIOYAIOMICH CITIOCOOHOCTh MMOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTBIBATh €r0 TPU OCYIIECTBICHHH KOMMYHHUKAIIMH, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTh BHICTPANBATh OTHOIIICHHUS
C IpYTUMHU JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTh KOHPIUKTHI.



METANIPEIMETHBIE PE3YJIBTATDBI

B pesynabrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOyuaromierocss OyayT chopMUPOBaHbBl MeETanpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAIbHBIC Y4YEOHbIE JEHUCTBUSA, KOMMYHUKATHUBHbBIC
yYHUBEpCaIbHbIe Y4YeOHbIE ACUCTBUS, PETYJSTUBHBIE YHUBEpCAIbHBbIC Y4YEOHBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOrMUYecKue AeiiCTBHUS:

CaMOCTOSITENILHO  (OpPMYJIMPOBaTh U aKTyaJlM3UpOBaTh  MpoOJemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBI MPU3HAK WM OCHOBAaHUA JI1 CPAaBHEHUS,
KJ1accupuKauu U 0000IIECHHUS;

ONpENENATh LEJN JACSITEIBHOCTH, 334aBaTh IApaMeTPbl M KPUTEPUU HX
JOCTHKEHHS],

BBISIBJIATh 3aKOHOMEPHOCTH U MPOTUBOPEUNS B pACCMATPUBAEMBIX SIBJICHUSX;

pa3pabarbiBaTh IUIAH PEHICHUS MPOOJEMbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH padOTy B  YCJIOBHUSIX  PEAIBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th HABBIKAMH Y4EOHO-UCCIEI0BATENbCKON U TPOESKTHOM IESITEIbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METOA0B PEUICHUS TIPAKTUUYECKUX 3aa4, IPUMEHEHUIO
pa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJIATh PA3JIUYHBIE BHIbBI JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpIpeTalny, MNpeoOpa30BaHUI0 M MPUMEHEHHUIO B Pa3IUYHBIX
y4€OHBIX CHUTyalMsX, B TOM 4YHUCJIE NPU CO3JAaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

(GbopMUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSAMHU U METO/IAMH;

CTaBUTh MW (OpMyIupoBaTh COOCTBEHHBIE 3aJadyd B 00Opa30BaTesIbHON
JEATEIIbHOCTH U JKU3HEHHBIX CUTyalUsX;



BBISIBJISITH MPUYMHHO-CJIEICTBEHHBIE CBS3M M aKTyaJlM3UpPOBATh 3a/4auy,
BBIIBUTATh TUINOTE3Yy €€ pelIeHHs, HaXOAWTh apTryMEHThI i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh IOJYYEHHBIE B XOJE€ PpELICHUS 3a7aud pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJICHAIIPABICHHBIM MOUCK IEpPEHOCa CPENCTB U CIIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMEThb IMEPEHOCUTh 3HAHUS B IO3HABATEJIbHYI0 U MPAKTHUUYECKYH 00JacTu
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIE€W, NpEUlaraTh OPUTMHANbHBIC MOJAXOAbl U PELICHHUS,
CTaBUTh NMPOOJIEMBI U 331a4H, T0OIYCKAIOIINE albTEepPHATUBHBIEC PEILICHUS.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBBIKAMH MOJTy4eHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJIATh  IOWUCK,  aHalu3, CUCTEMAaTU3alul |
MHTEPIIPETALNIO HH()OPMALINY PA3IUYHBIX BUAOB U (OPM IPEICTABICHNUS;

CO3/1aBaThb TEKCThl B pa3aMYHbIX (opmarax ¢ y4y€TOM Ha3HAuYCHUs
uHpopMauu U 1EJEeBOM  ayJUTOpUH, BbIOMpas ONTUMAIBHYIO  (QopMy
MIPE/ICTABIICHUS U BU3yaJlU3alliy;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(pOpManuu, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIOJIb30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHMKAIIMOHHBIX
TEXHOJOTHHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ coOMtoJieHHeM TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TMTUEHBl, PECYpCcOCOEpekKEeHMs, TMPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

BJIaJIeTh ~ HAaBBIKAMH  PAclO3HABaHWA W 3aIUTHl  HWH(pOpManmH,
MH(OPMAITMOHHOW 6€30MaCHOCTH JINYHOCTH.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YueOHbIe el CTBUSA

1) oO61ienme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BeeX chepax KU3HH;

pacCiio3HaBaTb H6B6p6aJ'H>HI)Ie cpeacTBa O6Hl€HI/I$I, IIOHUMATh 3HAUYCHUC
COIIMAJIBHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(IMKTHBIX CHUTYyalluidl |
CMSATYATh KOH(JIUKTHI;

BJIaACTH Ppas3sIn9IHbIMHA CHOCO6aMI/I O6HICHI/I$I nu BBaHMOHeﬁCTBHH,
APryMCHTUPOBAHHO BECTHU AHUAJIOT, YMCTh CMATYATDH KOH(i)J'H/IKTHBIe CUTyaluu,



Pa3BEPHYTO W JIOTUYHO M3JaraTh CBOI0 TOYKY 3PEHHS C HMCIOJb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA 1eSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOWM M WHIWBUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXJOT0 YJICHA KOJIJICKTUBA,;

NPUHUMATh 1€MW  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JIEHCTBUSL MO HUX JOCTHKCHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacmpenensaTh pojii ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXIaTh PE3yIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KAXKJAON0 yYaCTHUKA KOMAaHIbl B
oOIIMiA pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npemiaraTb HOBBIE IPOEKThI, OICHUBATh HJEU C TMO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YYeOHbIE 1eliCTBUS

1) camoopranuszanmus:

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laul B 00pa30BaTEIbHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pelICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€STEIIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LESIM;

BJIAJE€Th HABBIKAMHM  TIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H



OCHOBaHUM, UCMOJB30BaTh MPUEMBI pedIeKCUU IJi1 OLUEHKU CUTYyallud, BbIOOpa
BEPHOI'O PEILICHHS;

OLICHUBATH PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pe3yJbTaTOB
NEATEIbHOCTH.

3) npuHATHA ce0st M APYrux:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTAaTKU M JOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPUM AHAIN3E pPeE3yJbTaTOB
NEATEIbHOCTH;

npU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

B npouecce u3yuenuss kypca MHGOpMATHKU YriyOJ€HHOro ypoBHs 6 10
Knacce oOydalompuMucs OyayT  JOCTUTHYTHl — CHEIYIOIIME  MPEeIMETHbIE
PE3yJIbTaThI:

BJIQJICHUE TPEICTaBICHUSMH O PO WHGOPMAIMU U CBSA3AHHBIX C HEU
IPOIECCOB B TPHUPOJIEC, TEXHUKE M OOIIECTBE, MOHATUAMU «HUH(DOpMAIHS,
«MH(OPMALIMOHHBIA ~ TPOLECC»,  «CUCTEMA»,  «KOMIIOHEHTBI  CHCTEMBD»,
«cucTeMHbIN A PerT», «MHPOPMAITMOHHAS] CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJaJICHHE METOJaMU TIoucka HH(opmanuu B ceTd HHTepHeT, ymeHue
KPUTHYECKH OIICHUBATh MH(OPMAIIHIO, TOYICHHYIO U3 ceTH VHTepHET;

YMEHHE XapaKTepu3oBaTh OOJbIINE JaHHBIE, TMPUBOAUTH MPUMEPHI
UCTOYHUKOB HX TOJY4YEHHMs] W  HalpaBJICHUs HCIOJIb30BaHUS, YMEHHUE
KJIaCCU(UIIMPOBATh OCHOBHBIE 3aJjaud aHajdu3a JaHHbIX (MPOTHO3MPOBAHUE,
KJIacCU(pUKaIus, KIJIaCTepU3aIus, aHan3 OTKJIOHCHHIA), MOHUMATH
MOCIIEIOBATEIHLHOCTh PEIICHUS 3a/1a4 aHAIN3a JaHHBIX: COOp MEePBUYHBIX JTaHHBIX,
OYNCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOP W/WIM TIOCTPOEHUE MOJCIH,
npeoOpa3oBaHue JAHHBIX, BU3YAIU3AlHsl TaHHBIX, UHTEPIPETAIUs Pe3yIbTaTOB;

NOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB YCTPOHCTBA U (PYHKIIMOHHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOMIIBHBIX KOMIBIOTEPOB, TCHACHIIUN pa3BUTHSI
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHWE HaBbIKaMHU pabOThl C OMEPAMOHHBIMU CHCTEMaMH, OCHOBHBIMU
BUJAMH TPOTPAMMHOIO OOecrmeueHusi s pelieHus ydyeOHBIX 3aJad 1o
BBIOpaHHOM CHeIUaIn3aIimy;

HaJIMYUE NPEICTaBICHUN O KOMIIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM
Mupe, 0 0a30BbIX IPUHLIMIIAX OPTaHU3ALNN U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
cereil, 00 oOmMX NpUHIUNAX pa3pabOTKu M (HYHKIMOHUPOBAHUS WHTEPHET-
IIPUIIOKEHUM;



NOHMMAaHHE Yrpo3 HH(OPMAIMOHHON O0€30MaCHOCTH, HCIOIb30BAHUE
METOJIOB W CpPEICTB MPOTUBOACHCTBHS HSTUM YIrpo3aM, COONIOJICHHE MeEp
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PACIPOCTPAHEHUE MEPCOHAIBHBIX
JTAHHBIX, COOJIIO/IEHNE TPeOOBAaHUMN TEXHUKU 0€30MaCHOCTU U TUTHEHBI NPU padboTe
C KOMITBIOTEPAMH U JIPYTUMU KOMIIOHEHTaMH U(DPOBOTO OKPYKEHHUSI, TOHUMaHUE
IPaBOBBIX OCHOB MCIOJIb30BaHUS KOMIBIOTEPHBIX IMpOrpaMM, 0a3 JaHHBIX M
paboTel B ceTn MHTEpHET;

MMOHMMAHUE OCHOBHBIX MPUHIMIIOB AUCKPETU3alUU pAa3JIMYHBIX BHJIOB
uHopMaIuu, yMEHHUE ONpelnesiTh HMHPOPMALUOHHBI O0BEM TEKCTOBBIX,
rpaduyueckux M 3BYKOBBIX JAHHBIX MPHU 3aJaHHBIX MapaMmeTpax JAUCKPETH3allUU,
YMEHUE OMNpEeAeNsATh CPEAHIO CKOPOCTh IE€pelaud JAHHBIX, OIICHUBAThH
U3MEHEHUE BpPEMEHU TMepeJayd NpH M3MEHEHHH HWH(OPMAIMOHHOTO 00BbEMa
JTAHHBIX U XapaKTEPUCTUK KaHaJla CBSI3H;

YMEHUE HCIIONB30BaTh IPU PEUICHUM 33]1a4 CBOMCTBA MO3UIIMOHHOM 3allUCH
YyHUCell, AITOPUTMA IMMOCTPOCHHUS 3alUCH YKCTIA B MIO3UIIMOHHON CUCTEME CUHUCIICHUS
C 33JlaHHBIM OCHOBAHHMEM M IMOCTPOEHHUS YHUCIA MO CTPOKE, COJEpKAILEH 3alHCh
ATOr0 YWCia B MO3ULIHMOHHON CHCTEME CUMCIEHHA C 3aJaHHBIM OCHOBAHHUEM,
YMEHHME BBINOJHATH apU(PMETHUECKUE OIepalud B IO3UIMOHHBIX CHCTEMax
CUMCJICHHS,

YMEHUE BBINOJHATH MPE0oOpa30BAHMS JIOTUUECKUX BBIPAXKEHHUM, HCIONb3Ys
3aKOHBI aiIreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JTU3BIOHKTUBHONW M KOHBIOHKTUBHOW HOPMAaJIbHBIX (hOpMax IO 3aJaHHOM TabiuIe
UCTUHHOCTH, HUCCIIE0BaTh 00JacThb MCTUHHOCTH BBICKA3bIBaHUS, COJAEPIKAILEro
IIEPEMEHHBIE, PEIIATH HECIIOKHBIE JJOTUYECKUE YPABHEHUS U CUCTEMBI YPaBHEHUI;

NOHMMaHuEe O0a30BBIX AJIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uH(popmanuu (3arnuch YMceNl B MO3UIIMOHHONW CHUCTEME CUMCIEHUS, HAXOXKICHUE
BCEX MPOCTHIX YHMCEI B 33JJaHHOM JMara3oHe, 00paboTka MHOIOpa3psAHBIX 1I€JIbIX
YHUCEJN, aHAJIU3 CUMBOJIBHBIX CTPOK M APYTHX), aJATOPUTMOB ITOMCKA U COPTUPOBKH,
YMEHUE ONpPEAeNsATh CI0XHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX alrOPUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MAacCHMBa, COpPTUPOBKAa MaccuBa, IepeOOpHBIe
QITOPUTMBI, IBOMYHBIM MOUCK) U MPUBOAUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIOXKHOCTH JJIsl PEIIECHUS OJHOU 3a/1a4u;

BJIAJICHUE YHUBEPCAIbHBIM S3BIKOM IPOrPaMMHUPOBAHHUS BBICOKOTO YpPOBHS
(Python, Java, C++, C#), npeacraBieHusMH O O0a30BBIX THMAX JaHHBIX |
CTPYKTypax JaHHBIX, YMEHHE HCIOJIb30BaTh OCHOBHBIE  YIPABISIOLIUE
KOHCTPYKLIMM, YMEHHUE OCYILIECTBIATh AHAINW3 NPEIJOKEHHOM MPOTrpaMMBbI:
OTIPEAETATh PEe3yAbTaThl padOThl MPOrpaMMBbl IPU 33JAHHBIX MCXOJHBIX JAHHBIX,
ONpENENATh, NPU KaKUX HCXOJHBIX JAHHBIX BO3MOYKHO IOJIyYEHHE YKa3aHHBIX



pE3yNbTATOB, BBISBIATH JaHHBIC, KOTOPhIE MOTYT MPUBECTH K OIMMOKE B paboTe
IpOrpamMmbl, HOPMYIUPOBATH MPEITIOKEHUS 110 YIYUIICHUIO MPOTPAMMHOTO KOJIa;

YMEHHUE CO3/[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI U
JIEMOHCTPAlMOHHBIE MaTEPUAbl C UCIOJIb30BAHUEM BO3MOXKHOCTEN COBPEMEHHBIX
MPOTPAaMMHBIX CPEJICTB U O0JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh 3JICKTPOHHBIC TAOJMIIBI JIJIsI aHAJIN3a, TPEACTABICHUS
u  00pabOTKM  JaHHBIX  (BKJIOYas  BBIYUCIECHHUE  CYMMBI,  CPEIHErO
apu(pMETUYECKOTO, HaWOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO pEIICHHUS, MOAOOp JUHUU TPEHJIa, PEIlICHUE
3aJlay MPOTHO3UPOBAHMS).

B npouecce u3yueHus kypca HUHGOPMATHKU YriayOJn€HHOro ypoBHS 6 11
Knacce oOydaromuMmuca  OyayT  JOCTUTHYTHI — CIEAYIOIIHE  IPEAMETHBIC
pEe3yJbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIE KObI, JOIMYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHUE COOOIIEHUN (MpePUKCHBIE KObI), HUCIOJIB30BaTh MPOCTEUIINE
KO/JIbI, KOTOPbIE MO3BOJISIIOT OOHAPYKUBATh M UCIPABIIATH OIMMOKHU MpHU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHUS] TPU HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH TPUHIUIIBI
pabOThI MPOCTHIX AITOPUTMOB CXKATHUS JAHHBIX;

YMEHHE pellaTh aJrOpUTMHUUYECKUE 3a/Jaud, CBSI3aHHBIC C aHAIW30M rpados
(3aJauyn  MOCTPOEHUS ONTUMAJILHOTO TYTH MEXAYy BepuIMHaMu Tpada,
ONpENENICHUs]  KOJIMYECTBA  PA3NUYHBIX  NyTe€d  MEXAYy  BEpIIMHAMU
OpPUEHTHUPOBAHHOTO AIMKINYECKOTO Tpada), yMEHHE HCIOIb30BaATh JEPEBbS MPHU
aHaNMM3€¢ W TIOCTPOCHUU KOJOB M Ui TPEACTABICHUS apUPMETUYECKUX
BBIpAXEHUMN, TIPU PELICHUU 3a/1a4 TTOMCKA U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPBHI O 33JJaHHOMY QJITOPUTMY, pa3padaThiBaThb U1 0OOCHOBBIBATH BBIMTPHIIIHYIO
CTPaTEruIo UTPHI;

yMEHUE pa3pabaTeiBaTh W pEaTU30BBIBATH B BHJE MporpamMm 0a3oBbIe
QITOPUTMBI, YMEHHE MCMOJIb30BaTh B MpOTrpaMMax JIaHHBIC Pa3IMYHBIX THUIIOB C
YYETOM OTPAHMYECHUN HA JMANA30H UX BO3MOXHBIX 3HAYCHUU, NMPUMEHATH NPHU
pelIeHUH 3a/1ad CTPYKTYPhI JaHHBIX (CIUCKH, CIIOBAPH, CTEKH, OUEpPE/IU, IEPEBh),
WCIIOJIb30BaTh 0a30BbIE OMEpAMM CO CTPYKTypaMH JAaHHBIX, TPUMEHSITh
CTaHJapTHBIE U COOCTBEHHBIE TTOAMPOTPAMMEI JJII 00paOOTKH YUCIOBBIX JTAHHBIX
U CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MPU pa3pabOTKe MporpaMm OHOIMOTEKU
noAmnporpaMM, 3HaTh (YHKIIMOHAJIbHBIE BO3MOXKHOCTH HMHCTPYMEHTAIbHBIX
CPEIICTB Cpebl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie NporpaMMUPOBaHUS], YMEHUE JOKYMEHTUPOBATH MPOrPAMMBI;

YMEHHE CO37aBaTh B€O-CTPAHULIBI,



BJIAJICHUE OCHOBHBIMH CBEJICHHUSIMH O 0a3ax mTaHHBIX, UX CTPYKTYypE,
CpeIcTBax co37aHUs M pabOThl C HUMH, YMEHHE WCIIOJIh30BaTh TaOIMYHBIC
(penauroHHbIe) 0a3bl JAHHBIX (COCTABIATH 3aMPOCH B 0a3aX JAHHBIX, BBIMOJHSIThH
COPTHPOBKY M TOHWCK 3aluceil B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0a3y
JTAHHBIX ) ¥ CTIPABOYHBIC CHCTEMBI;

YMEHHUE UCTOJIb30BaTh KOMIIBIOTEPHO-MAaTEMAaTHICCKUE MOJICIH /I aHaJIn3a
O0OBEKTOB M TIPOIECcCOB: (OPMYIUPOBATH IIEIh MOJCIUPOBAHUS, BBITIOIHSTH
aHaJgu3 Ppe3yJbTaTOB, IIOJAYYEHHBIX B XOJIE MOJICIIUPOBAHMS, OIEHUBATh
COOTBETCTBHE MOJICIM MOJICTIUPYEMOMY OOBEKTY WM TMPOIECCY, MPEeACTaBIATh
pe3ynbTaThl MOJCIIUPOBAHUS B HATJISIIHOM BHJIE;

YMEHUE OpraHW30BBIBATH JUYHOC WH()OPMAITMOHHOE TMPOCTPAHCTBO C
WCITOJIb30BAHUEM PA3UYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTUH, IOHUMaHHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX MPHHIIUIIOB PabOThI, BOBMOXXHOCTEH W OTpaHUYCHHS
MIPUMEHEHUST TEXHOJIOTH MCKYCCTBEHHOTO HWHTEIUICKTa B Pa3IUYHBIX 00JIACTSX,
HaJIMYME TIPEICTABICHUHA O Kpyre perraeMbIX 3a7ad MAIIMHHOTO OOyYCHUS
(pacrio3HaBaHusl, KJIAaCCU(PUKAIUKA U MPOTHO3UPOBAHUS) HAIMYUE MPEJCTaBICHUN
00  WCMONB30BAaHUU  HMHPOPMALUOHHBIX  TEXHOJOTHMM B Pa3IUYHBIX
npodeccuoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJinuyecTBo yacos DJIeKTPOHHbIE
Ne ni/m HaumeHoBaHue pa3aesioB H TeM MPOTrPaMMbIl KoHTpo.IbHbIe Ipaktuseckue (uudposbie)
Bcero o0pa3oBaTebHbIE
padoThI padoThI pecypes
Paznen 1. HudpoBasi rpaMoTHOCTH
1.1 Kowmmsrotep - yHUBEpcambHOE YCTPOHCTBO 00pabOTKHU TAaHHBIX 6
1.2 [TporpamMMHoOe obecrieueHme 6
1.3 KommbroTepHbie cetn 5
1.4 WNudopmannonnas 6e301MacHOCTh 7 2
Hroro o pazneny 24
Pasjnen 2. Teoperuyeckne 0CHOBbI HH(POPMATUKHU
2.1 [Ipencrasienne nHGOPMAIUY B KOMIIBIOTEPE 19
2.2 OcHOBBI 2JIT€OPBI JTOTUKH 14
2.3 KommerorepHas apudmeTrka 7
Uroro mo paznemy 40
Pa3nen 3. AAropuT™Mbl M NPOrpaMMHPOBaHUeE
3.1 BBenenue B mporpaMMupoBaHue 16 0.5
3.2 BcmomoraTensHbIe anropuTMBL 8 2
3.3 YuciaeHHbBIE METOIBI 5 3
3.4 ANTOpUTMBI 00pPa0OTKH CHMBOJIBHBIX JTAHHBIX 5 1
3.5 ANropuTMBI 00pa0OTKH MAaCCHBOB 10 3.5
Hroro no pazaeny 44
Pasnen 4. UndopmanmoHHbIe TEXHOJIOTHA
4.1 O0paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanu3 JaHHBIX 8 3
Hroro no pazaeny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 136 0 215




11 KITACC

KounvecTBO 4acoB DJIeKTPOHHbIE
Ne ni/m I;;;?;::f;::me PAsIEIOB HTeM Beero Konrpoabnbsie IIpakruyeckue gg;g)f olBaBTI:J)n)HLI e
padoThI padoThI pecype
Pa3nea 1. Teopernueckue 0CHOBbI HH(POPMATHKH
11 WNudopmanus u nadhopMaioHHbIe 10 25
IPOLIECCHI
1.2 MonenupoBaHue 8 2
Wroro mo paszneny 18
Paznen 2. AlroputMbl M NporpaMMupoBaHue
2.1 DEeMEHTHI TEOPUH AJITOPUTMOB 6 1
2.2 AJTOpUTMBI U CTPYKTYPBI JaHHBIX 28 10
23 OCHOBBI 00BEKTHO-OPHEHTHPOBAHHOTO 16 45
IPOrpaMMHUPOBAHUS
Wroro mo paznmeny 50
Paznen 3. UndopmaumoHHbie TEXHOJIOTHH
31 KommnsrorepHo-maremarndeckoe 8 2
MO/ICINPOBAaHUE
3.2 Ba3e1 gaHHBIX 10 4
3.3 Be6-caiiTh 14 4
3.4 KomnbrotepHas rpaguka 8 3.5
3.5 3D-MonmenupoBaHue 8 3
Hroro o pazueny 48
PesepBHOe Bpems 20
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 36.5




IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Koaunuecr
BO 4aCOB
2 2
Tema ypoka 2 _| DJIeKTPOHHBIE U (PpPOBBIE
o2 & 7 oOpa3oBaTe/IbHBIE pecypchl
128 | &
E RIES | =
- S| 5
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Paznea 1. llndpoBasi rpaMOTHOCTH

1.1 | Komnviomep — ynusepcanvnoe ycmpoiicmeo oopadomku 0aHHblxX 6

1. TpeboBaHMs TEXHUKH OE30MTACHOCTH U TUTHEHBI IPU padoTe ¢ 1 https://kpolyakov.spb.ru/
KOMITBIOTEpaMH M JPYTrMMU KOMIOHEHTaMH IIM(POBOTO OKPYKEHHUSL.

2. [puHIMIBL paOOTHI KOMITBIOTEPOB U KOMITBIOTEPHBIX CHCTEM. ApxuTektypa | 1 https://kpolyakov.spb.ru/
¢on Heiimana. ABTOMaTn4eckoe BHIIOIHEHHE POTPaMMBI IPOIIECCOPOM.

OnepartrBHas, NOCTOSIHHAS U 10JITOBpeMeHHas naMsiTb. OOMEH TaHHBIMHU C
nomonipto mrH. KoHTposutepsl BHEIIHUX yCTpoiCTB. [Ipsmoit qoctym k
aMSITH.

3. OcHOBHBIE TEHJICHIIUU Pa3BUTHs KOMITBIOTEPHBIX TEXHOJIOTUH. 1 https://kpolyakov.spb.ru/

4. [TapannensHble BEIYUCIEHUS. MHOTONPOLIECCOPHBIE CUCTEMBI. 1 https://inf-ege.sdamgia.ru/
CynepkoMibloTepsl. PacnipeienieHHbIe BEIYMCIUTEILHBIE CUCTEMbI H https://resh.edu.ru/subject/lesson/647
00paboTKa 6OIBIINX TaHHBIX. 1/start/51669/

5. MooOusbHbIe IIH(POBBIC YCTPOHCTBA M UX POJIb B KOMMYHUKAIHSIX. 1 https://kpolyakov.spb.ru/
Bcerpoennbie koMnbroTepbl. MUKPOKOHTpOJUIEpBl. POOOTH3MPOBaHHBIE https://inf-ege.sdamgia.ru/
MPOM3BOJICTBA https://resh.edu.ru/subject/lesson/647

1/start/51669/

6. BxonHas auarHoctrka 1 1

1.2 | Ilpozpammnoe obecneuenue 6

7. [TporpamMHoOe oOecrieueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. 1 https://bosova.ru/

Busbr nporpamMmmuoro obecrieueHust U ux HazHadeHne. OCoOeHHOCTH
IpOrpaMMHOT0 o0ecTieueHHst MOOMIIBHBIX ycTpoiicTB. [lapamiensHoe
IpOrpaMMHPOBAHHE.

CucteMHOE MpOrpaMMHOE 00ECTICYCHHE.
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OnepanvoHHbIe CUCTEMBI. Y TUIUTHL. J{pailBEpbl yCTPOICTB.

https://bosova.ru/

I/IHCTaJ'IJ'IHHI/IH W ICUHCTAJUIALOUA MIPOrpaMMHOTO obecrieyeHus.

[EEN

https://kpolyakov.spb.ru/

10.

@aiinoBble cucteMsbl. [IpuHIUIBI pa3MelieHuss 1 UMEHOBaHUs (paiiioB B
noyiroBpeMeHHoM mamsatu. [11a6moHb!I A1 onucanus rpyni (haisos.

https://kpolyakov.spb.ru/

11.

3akoHomarenbcTBO Poccuiickoit denepanuu B 001aCTH MPOrPaMMHOTO
obecnieuenus. JInneH3upoBaHue NPOrpaMMHOTo 00ecTieYeHHs U IH(PPOBBIX
pecypcos. IIponpuerapHoe 1 cBOOOAHOE ITPOrpaMMHOE 0OeCIIeUeHHE.
Kommepueckoe 1 HEeKOMMepUeCKOoe UCI0Ib30BaHUE IPOTPaMMHOI0
obecnieueHus U UQPPOBBIX pecypcoB. OTBETCTBEHHOCTh, yCTaHABIMBAEMasI
3aKoHoAarenbcTBOM Poccniickoit denepanuu 3a HEIPaBOMEPHOE
UCII0JIb30BaHUE NTPOrPAaMMHOI0 obecieueHust 1 LU(POBBIX PECYypcoB

https://kpolyakov.spb.ru/

12.

KonTponbras padota mo Teme «KoMmnboTep — yHUBEpCAIbHOE YCTPOHCTBO
00pabOTKH JaHHBIX)»

1.3.

KOManOmeprle cemu

13.

HpI/IHI_II/Il'IbI IMOCTPOCHHA U allllapaTHBIC KOMIIOHCHTBI KOMIIbIOTCPHBIX

cereil. CereBble npotokoibl. Cets MHTEpHET. Anpecanius B ceTu MIHTEpHET.

ITporokonsl creka TCP/IP. CucreMa JOMEHHBIX UMEH.
Pasnenenne |IP-cety Ha MOACETH C IOMOIIBIO MAaCOK IIOACETEMN.

https://kpolyakov.spb.ru/

14.

CereBoe anMuHucTpupoBanue. [lorydeHne 1aHHBIX O CETEBBIX HACTPOMKAX
KommnbroTepa. [IpoBepka Hamuus cBsA3H ¢ y310M cetu. Onpenenenue
MapuIpyTa JBUKEHHs aKETOB.

https://kpolyakov.spb.ru/

15.

Bunst nestensnoctu B cetu MaTepuer. Cepsucsl UHTEpHETA.
["'eonHdopmMamoHHbIe cUcTEMBI. [ €00KalMOHHBIE CEPBUCH] PEATBHOTO
BpEMEHHM (HapUMep, JIOKAIUsi MOOMIIbHBIX TEIE(POHOB, ONpeIeICHHE
3arpy>K€HHOCTH aBTOMarucTpaseil), ”HTepHEeT-TOProBilsi, OpOHUPOBaHUE
OWJIETOB ¥ TOCTUHMII.

https://bosova.ru/

16.

["'ocymapcTBEHHBIE 2JIEKTPOHHBIE CEPBUCHI U YCIyrd. CollnanabHbIE CETH —
OpraHu3aIys KOJJIEKTUBHOTO B3aUMOJIEHCTBUS U OOMEHA TaHHBIMU.
CerteBolf 3TUKET: IpaBUIIa OBEJCHUS B KubepnpoctpancTse. [Ipobiema
MOJJIMHHOCTH MOJTy4eHHON nHpopMaruu. OTKpbITIE 00pa3oBaTeIbHbIE

pecypchl

https://bosova.ru/

17.

KOHTpOJ’IBHaﬂ pa60Ta 10 TEMC ((KOMHBIOTCpHLIC CCTH»

14

Hnpopmayuonnan 6ezonacnocmso

~

18.

TexHOreHHbIE U 5KOHOMUYECKHE YIPO3bl, CBI3aHHBIE C UCTIOIb30BAHUEM
HH(})OPMAITMOHHO-KOMMYHHKAITMOHHBIX TeXHOJOTHM. OO0II1e mpo0IeMbl
3alUThl MHQOpMAIMK U HHPOPMAITMOHHON 6€30MacCHOCTH.

https://kpolyakov.spb.ru/

19.

CpeactBa 3amuThl HHQOPMaLMK B KOMIIBIOTEPAX, KOMIBIOTEPHBIX CETIX U

https://kpolyakov.spb.ru/
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ABTOMATHU3UPOBAHHBIX I/IH(i)OpMaI_[I/IOHHBIX CHUCTEMaAx.

20. | IIpaBoBoe oOecrieueHre HH(HOPMALIMOHHON OE30MMACHOCTH. 1 https://kpolyakov.spb.ru/
[IpenoTBpaliieHre HECAHKIIMOHMPOBAHHOTO JOCTYIIA K JIMYHOM
KOH(HICHIIMATHHON HH(DOpMAIIMH, XPAHSIIECHCS Ha TEPCOHATLHOM
KOMITbIOTEPE, MOOMIIbHBIX YCTPOUCTBAX.

21. | BpenoHocHOe IpOrpaMMHOE 00€CIIeYeHHE U CITIOCOOBI OOPHOBI C HUM. 1 https://kpolyakov.spb.ru/
AHTHBUPYCHBIC IPOTPAMMBI.

22. | OpraHuzanus JH9HOTO apxuBa nHGopMaiuu. PesepBHoe KOMMpOBaHUE. 1 https://kpolyakov.spb.ru/
[TaponpHas 3amuTa apxXuBa.

23. | Hludposanne nanupix. CHMMETPUYHBIE U HECUMMETPUYHBIC HA(PHI. 1 https://kpolyakov.spb.ru/

24. | ludpsr npocrtoii 3amensl. [udp Le3aps. [udp Buxenepa. Anropurm 1 https://kpolyakov.spb.ru/
mmdpoBanus RSA

Paznen 2. Teopernueckue 0CHOBbI MH()OPMATHKH

2.1 | Ilpeocmasnenue ungpopmayuu 6 kKomnvromepe 19

25. | Uudopmarnus, qaHabie 1 3HaHus. MHbOpManOHHbIE IPOIiecChl B ipupoze, | 1 https://bosova.ru/
TEXHHUKE W OOIIECTRE.

26. | HenpepsiBHBIE U AUCKPETHBIE BETMYUHBI M CUTHAIBL. Heo0xoanMocTh 1 https://kpolyakov.spb.ru/
JMCKpETU3aIMKi HHPOPMAIIUH, TIPeTHA3HAYCHHOM JIUTsl XpaHEHHsI, TIepeIadun
1 00paboTKH B IU(POBBIX CHCTEMAX.

27. | JIBonuHoe KojupoBaHue. PaBHOMEpHbIE 1 HEpaBHOMEPHBIE KOJIBI. 1 https://kpolyakov.spb.ru/

28. | JlekomupoBaHUE COOOIIECHHI, 3aTICAHHBIX C TIOMOIIBI0 HEPAaBHOMEPHBIX 1 https://kpolyakov.spb.ru/
KoZ10B. Ycnosue @ano. [ToctpoeHne 01HO3HAYHO JEKOIUPYEMBIX KOJOB €
MIOMOIIIIO JIePEBa.

29. | Enununst uaMepenus konudecta nHpopManuu. AndaBUTHBIN MOAX0A K 1 https://kpolyakov.spb.ru/
OIICHKE KOJIMYEeCTBA HH(OPMALIUH.

30. | Cucremsl cuncinenus. Pa3BepHyTast 3anuCh LETBIX U IPOOHBIX YHCEN B 1 https://kpolyakov.spb.ru/
MHO3UIIMOHHON cucTeMe cunciieHust. CBOMCTBA NO3UIIMOHHON 3aIIiCH YHCIIa:
KOJINYECTBO NU(P B 3aIUCH, IPU3HAK JCTUMOCTH YKCIIa HA OCHOBaHUE
CHCTEMBI CUHCIICHUS.

31. | Anroputm nepeBoja Ieoro yncia u3 P-u4HOlN cHCTeMbI CUUCIICHUS B 1 https://kpolyakov.spb.ru/
JECATUIHYIO.

32. | Anroputm nepeBojia KOHEUHOW P-u4Ho# 1po0u B AECATUYHYIO. 1 https://kpolyakov.spb.ru/

33. | Anroputm nepeBojia IesIoro Yrcia U3 IeCATUYHON CHCTEMbI CUUCIICHUS B 1 https://kpolyakov.spb.ru/
P-nunyro.

34. | IlepeBon KOHEUHOH NeCATUYHON Apodu B P-muHy10. 1 https://kpolyakov.spb.ru/

35. | JIBonuHas, BOCbMEPHYHAS | IIIECTHAAATCPUIHAS CHCTEMBI CUNCIICHUS, 1 https://kpolyakov.spb.ru/

CBs3b MCXKJy HUMMU.
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36. | ApudMerndeckre onepalnuy B TO3UIIMOHHBIX CUCTEMAaX CUMUCIICHHUS. 1 https://kpolyakov.spb.ru/
Tpouunas ypasnosewennas cucmema cyucienus. /Jeouuno-oecamuynas
cucmema C4UCIeHusL.

37. | Koguposanwue tekctoB. Koguposka ASCII. OnHnobaiiTHbIE KOAMPOBKH. 1 https://kpolyakov.spb.ru/
Cranmaptr UNICODE. Koguposka UTF-8.

38. | Onpenenenne HHGOPMAITMOHHOTO 00hEMa TEKCTOBBIX COOOIIECHHIA. 1 https://kpolyakov.spb.ru/

39. | KogupoBaHue n300pakeHHiA. 1 https://kpolyakov.spb.ru/

40. | Ouenka nH(GOPMAIIMOHHOTO 00beMa IrpadUISCKUX TaHHBIX MPU 3aJaHHBIX 1 https://kpolyakov.spb.ru/
paspelieHH U TI1yOHHE KOJAUPOBaHHS 1IBETA

41. | LiBetoBbie Monenu. BekTopHoe kogupoBanne. @opmatsl rpaduyeckux 1 https://kpolyakov.spb.ru/
daiinoB. Tpexmepnas rpaduka. OpakranpHas rpaduka.

42. | KomgupoBanue 3Byka. OnieHka HHPOPMAIMOHHOTO 00beMa 3BYKOBBIX 1 https://kpolyakov.spb.ru/
JIAHHBIX MTPU 38JaHHBIX YaCTOTE AUCKPETU3AIMY U Pa3psIIHOCTH
KOJIUPOBAHUS

43. | KonrposbHas padota no teme «IIpencraBnenue nupopmanuu B 1
KOMITBIOTEPE»

2.2 | Ocnosbl anzedpvl 102UKU 14

44, Anre6pa noruxu. [lonsrue Beicka3biBaHus. Bricka3biBaTeNnbHbIE (OPMBI 1 https://kpolyakov.spb.ru/

(mpenukater). KBaHTOPBI CyIIeCTBOBaHHS U BCEOOIIHOCTH.

45. | Jlornyeckue onepanuu. TaOmuibl HICTUHHHOCTH. JIorHYecKue BhIPaKEHHUSI. 1 https://kpolyakov.spb.ru/

46. | Jlornueckue ToxAecTBA. JJ0Ka3aTeIbCTBO JIOTHYECKUX TOXKIECTB C 1 https://kpolyakov.spb.ru/
OMOIIBIO TAOJIUI] HCTHHHOCTH.

47. | Jlornyeckue onepamuy u onepary HaJ MHOKECTBAMH. 1 https://kpolyakov.spb.ru/
3aKoHbI aJireOphbl JTOTHKH.

48. | DkBHUBaJICHTHbIE TPe0OPa30BaHUs JIOTHYECKUX BBIPAKEHUH. 1 https://kpolyakov.spb.ru/

49. | Jlornyeckue ypaBHEHHUS M CHCTEMbI YPaBHEHHUIA. 1 https://kpolyakov.spb.ru/

50. | Jlornyeckue ¢pyHKIMHU. 3aBUCUMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTHYeCKUX | 1 https://kpolyakov.spb.ru/
(GYHKIMI OT KOJIMYEeCTBa apryMEHTOB.

51. | IlonHble CUCTEMBI JOTHUECKUX (DYHKITHIA. 1 https://kpolyakov.spb.ru/

52. | Kanonnueckue ¢popMbl JIOTHYECKUX BBIPAKECHUH. 1 https://kpolyakov.spb.ru/

53. | CoBepiieHHBIC TU3HIOHKTUBHBIC M KOHBIOHKTHBHBIE HOpMaJIbHBIE (opMBbI, | 1 https://kpolyakov.spb.ru/
ITOPUTMBI UX TOCTPOSHHS IO TAOJIUIIE UICTUHHOCTH.

54. | Jlornyeckue 3JEMEHTHI B COCTaBe KommbioTepa. Tpurrep. Cymmarop. 1 https://kpolyakov.spb.ru/
MHoropa3psIHbIii CyMMarop.

55. | ITocTpoeHne cxeM Ha JIOTHYECKHX 3JIEMEHTaX 110 3aJaHHOMY JIoTHUeCcKoMy | 1 https://kpolyakov.spb.ru/

BBIPAKECHMUIO.
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56. | 3anmch TOTUYECKOTO BHIPAKEHUS IO JJOTHYECKON cXeMe 1 https://kpolyakov.spb.ru/
57. | KontponbHas pabota 1o teme «OCHOBBI aareOphl JIOTUKH)) 1
2.3 | Komnvromepnasa apugpmemuxa 7
58. | IlpencraBneHue MENbIX YHCE B MAMITH KOMITBIOTEPA. 1 https://kpolyakov.spb.ru/
59. | OrpaHMYEHHOCTH JAMANa30HA YHCE P OTPAHUYCHUH KOJUYECTBA 1 https://kpolyakov.spb.ru/
paspsiioB. [lepenonHeHne pa3psiiHON CETKH.
60. | be33HakoBbIE M 3HAKOBHIC JaHHbIC. 3HAKOBBIN ONUT. JIBOMYHBIIM 1 https://kpolyakov.spb.ru/
JIOTIOJTHUTEIIbHBIN KO/ OTPUIIATEIIbHBIX YHCEIL.
61. | [ToOuToBBIC TOTMYECcKHE onepanuu. Jlornueckuii, apuMEeTHICCKUI 1 1 https://kpolyakov.spb.ru/
nukinaeckuit casury. LludpoBanue ¢ moMoms0 MOOUTOBOW OTIepaIiuu
«uckimouaromtee UJIN».
62. | IlpeacraBieHune BEMECTBEHHBIX YMCEN B ITAMSATH KOMITBIOTEpA. 3HAUAIIas 1 https://kpolyakov.spb.ru/
YacTh M MOPSAIOK 4yKcia. J[nana3oH 3HaYCHUH BENICCTBEHHBIX YUCEIL.
63. | IIpoGieMbl XpaHeHHs BEIIECTBEHHBIX YHCEN, CBSA3aHHBIC C OTPAaHUYCHHEM 1 https://kpolyakov.spb.ru/
KOJINYECTBA Pa3psJioB.
64. | BelmosiHEeHHE OIepalyii ¢ BEIIECTBEHHBIMHU YHCIaAMH, HAKOIUICHHE OmUO0K | 1 https://kpolyakov.spb.ru/
IIPY BBIYUCIICHHUSX
Pa3nes 3. AropuT™Mbl M1 IPOrpaMMHPOBAHHUE
3.1 | Bseoenue ¢ npocpammuposanue 16
65. Onpenenenne BO3MOXKHBIX PE3YJIbTaTOB PA0OTHI MPOCTEHIIINX 1 https://kpolyakov.spb.ru/
AJITOPUTMOB YIIPABJICHUS UCIIOJIHUTEIIIMHU W BEIYUCITUTEIBHBIX
anroput™MoB. Onpe/ieNieHHe UCXOIHBIX TaHHBIX, TIPH KOTOPBIX aJITOPUTM
MOJKET JaTh TpeOyeMblil pe3ysbTar.
66. | Drambl pemeHus 3a1a4 Ha KOMITbloTepe. IHCTpyMeHTalbHbIE CPEeCTBA: 1 https://kpolyakov.spb.ru/
TPAHCIIATOP, OTJIAAYUK, TPOGUIUPOBIIUK. KOMITHIAIINSA ¥ HHTEPIIPETALIHSI
nporpamm. BupryanbHbeie Maruabl. THTerpupoBaHHas cpeia pa3paboTKH.
67. | Metonbl oTiiagku mporpaMM. Mcnonas30BaHue TPACCHPOBOYHBIX TaOIHII. 1 https://kpolyakov.spb.ru/
Otnanounslil BeIBOJ. [TomaroBoe BeIMOJIHEHUE MTPOTpaMMbl. TOUKH
ocraHoBa. [IpocMOTp 3HaUCHMIT TIEPEMEHHBIX.
68. | s3bik mporpammupoBanus (Python, Java, C++, C#). Tumbl JaHHBIX: 1 https://kpolyakov.spb.ru/
IICJIOUNCIICHHBIC, BEIICCTBEHHBIC, CHMBOJIbHBIC, JIOTHUCCKHUE.
69. | BerBienus. CoxHbIC YCIOBHSI. 1 https://kpolyakov.spb.ru/
70. | Huxuel ¢ yenoBueM. [{UKITBI MO IEpeMEHHOIA. 1 https://kpolyakov.spb.ru/
71. | B3aumMo3aMeHsAEeMOCTh pa3IMYHBIX BHIOB IIUKJIOB. IHBapHaHT IMKIIA. 1 https://kpolyakov.spb.ru/
72. | CocraBieHue UKIIA C UCIIOIH30BAHUEM 3apaHee OMpPeIeICHHOTO 1 https://kpolyakov.spb.ru/

HWHBapuaHTa UKJIA.
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73. | JoxyMeHTHpOBaHUE Iporpamm. Vcmonp30BaHUE KOMMEHTAPHEB. 1 https://kpolyakov.spb.ru/
IToAroToBKa OMUCAHMs IPOrPAMMBbI M MHCTPYKIIMH JIJIsI TIOJIb30BaTEIIS.

74. | AnroputMbl 00pabOTKH HATYpalbHBIX YHCEI, 3aIIMCAHHBIX B MO3UIIMOHHBIX | 1 https://kpolyakov.spb.ru/
CHCTEMax CUMCIICHUS: pa30MeHHe 3aliCH YKCia Ha OT/IeIbHbIC HU(PHI,
HaXO0X/ICHHE CYMMBI U MIPOU3BEACHUS IU(P, HAXOKICHUEC MAKCUMAIIbHON
(MUHUMAJTBLHOM) U PBHI.

75. | HaxoxaeHne Bcex MPOCTHIX YUCEIl B 3aJaHHOM JHAIa30He. 1 https://kpolyakov.spb.ru/

76. | IlpexcraBneHue yucia B BuJie HAOOpa MPOCTHIX COMHOKHUTEIICH. 1 https://kpolyakov.spb.ru/

77. | AnmroputM OBICTPOrO BO3BEICHHUS B CTCIIEHD 1 https://kpolyakov.spb.ru/

78. | OO6paboTKa TaHHBIX, XpaHAIKUXCS B (aiiax. TekcToBbIe U JBOMYHBIC 1 https://kpolyakov.spb.ru/
(baibl.

79. | daiinossie nepemenHbie ((aiioBbie ykazarenun). Utrenue u3 gaiina. 3anucy | 1 https://kpolyakov.spb.ru/
B (haiin

80. | KonrponbHas pabora o Teme «BBejieHHE B IPOrpaMMUPOBAHUEY 1

3.2 | Bcnomozamenwvuoie anzopummol 8

81. | Pa3OueHue 3amaun Ha moa3anadu. [loamporpammsl (Iporeaypsl U 1 https://kpolyakov.spb.ru/
GyHKIUN).

82. | Pekypcus. 1 https://kpolyakov.spb.ru/

83. | PexypcuBHBIC 00BEKTHI ((hpaKTaIIbI). 1 https://kpolyakov.spb.ru/

84. | PexypcuBHbIe TpoleaAypbl U GYHKIHUU. 1 https://kpolyakov.spb.ru/

85. | Mcmosp30BaHme cTEKa JJIsT OPTaHU3AIHN PEKYPCUBHBIX BEI30BOB. 1 https://kpolyakov.spb.ru/

86. | Mcnosp30BaHue cTaHIapTHOW OMOIMOTEKH s3bIKA IPOTrPAMMHUPOBAHMSL. 1 https://kpolyakov.spb.ru/

87. | loaxmroueHne OMOIMOTEK MOAIIPOrPAMM CTOPOHHUX MPOM3BOIMUTEIICH. 1 https://kpolyakov.spb.ru/

88. | Moay/bHBIH NPUHIUIT TOCTPOSHHS IPOTPaMM 1 https://kpolyakov.spb.ru/

3.3 | Hucnennvie memoowt 5

89. | Yucnennsie Metopl. TouHOE M MPHOIMIKEHHOE PEIIICHUS 3a1a4H. 1 https://kpolyakov.spb.ru/

90. | YucneHHbIE METO/IBI PELICHNS YPaBHEHUI: METO/1 Iepedbopa, METOT 1 https://kpolyakov.spb.ru/
TOJIOBUHHOTO JICTICHUSI.

91. | IlpubamxeHHOE BBIYUCICHHUE JJIMH KPUBBIX. 1 https://kpolyakov.spb.ru/

92. | Beruncnenwue miomazaei GUryp ¢ moMoIbio YUCICHHBIX METOA0B (METOT 1 https://kpolyakov.spb.ru/
IPSIMOYTOJIBHUKOB, METO/T TPATICITHIA).

93. | Ilouck makcumyma (MHHMUMYyMa) (YHKIMHU OJHOI MepeMeHHON METOI0M 1 https://kpolyakov.spb.ru/
HIOJIOBUHHOTO JICJICHUS

3.4 | Ancopummul 06padomKu cumMe01bHBIX OAHHBIX 5

94. | O6paboTKa CHMBOJIBHBIX JAHHBIX. BCTpoeHHbIE (QYHKIIUH SI3bIKA 1 https://kpolyakov.spb.ru/

IpOTrpaMMHUPOBAHUS JUIst 00paOOTKH CUMBOJIBHBIX CTPOK.
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95. | Anroput™mbl 00pabOTKU CUMBOJBHBIX CTPOK: TOJICYET KOJTHUYECTBA 1 https://kpolyakov.spb.ru/
HOSIBJICHU# CHMBOJIA B CTPOKE, pa30MeHHe CTPOKU Ha CIIOBA 110
IPOOEJIbHBIM CUMBOJIAM.

96. | AnropurMbl 00pabOTKH CHMBOJIBHBIX CTPOK: IIOMCK IMOACTPOKH BHYTPH 1 https://kpolyakov.spb.ru/
JTAHHOW CTPOKH, 3aMEHA HAWJIEHHON NOJACTPOKHU Ha APYTYIO CTPOKY.

97. | I'enepariust Bcex CJI0B B HEKOTOPOM aiihpaBUTE, YIOBICTBOPSIOLIMX 1 https://kpolyakov.spb.ru/
3aJJaHHBIM OIPAHUYCHUSIM.

98. | IIpeoOpa3oBanme Ynclia B CHMBOJIBHYIO CTPOKY U 00paTHO 1 https://kpolyakov.spb.ru/

3.5 | Ancopummot 0opabomku maccusos 10

99. | MaccuBBbI ¥ MOCIIEAOBATEILHOCTH YUCEI. 1 https://kpolyakov.spb.ru/

100. | BeruuciaeHue 0000IIEHHBIX XapaKTEPUCTHK 3JICMECHTOB MacCHBa HIIH 1 https://kpolyakov.spb.ru/
YHCIIOBOM MOCIIEIOBATEILHOCTH (CyMMBI, IPOU3BEICHHSI, CPEITHETO
apu(pMETHUECKOr0, MUHIMAJILHOTO ¥ MAKCUMAJILHOT'O 3JIEMEHTOB,
KOJIMYECTBA 3JICMEHTOB, Y/JIOBJICTBOPSIONINX 33/IaHHOMY YCIIOBHIO).

101. | JIuHelHbIA IOUCK 3aJTaHHOTO 3HAYEHUS B MACCUBE. 1 https://kpolyakov.spb.ru/

102. | CoptupoBka ogHOMEpHOTO MaccuBa. [IpocTsie MeToabI COpTUPOBKHU (MeTo | 1 https://kpolyakov.spb.ru/
y3bIpbKa, METO]T BBIOOpA, COPTUPOBKA BCTABKAMH).

103. | CoptupoBka ciausiHueM. beicTpast copTUpOBKa MaccuBa (aIropuTM 1 https://kpolyakov.spb.ru/
Quickcort).

104. | JIBonyHbI! OUCK B OTCOPTUPOBAHHOM MAacCHUBE. 1 https://kpolyakov.spb.ru/

105. | /IBymepHbIe MacCUBBI (MaTPHIIBI). 1 https://kpolyakov.spb.ru/

106. | AnroputmMbl 00paOOTKH ABYMEPHBIX MACCHBOB: 3aII0JIHEHHE JBYMEPHOTO 1 https://kpolyakov.spb.ru/
YHCIIOBOTO MAaCCHBA 110 3aJJaHHBIM TIPaBHJIaM, TIOMCK JJIEMECHTA B
JIBYMEpHOM MacCCHBE.

107. | AsnropuT™bI 00paOOTKHU JBYMEPHBIX MAaCCHBOB: BBIYHUCIICHHE MaKCUMyMa 1 https://kpolyakov.spb.ru/
(MUHEMYMa) U CYMMBI DJIEMEHTOB JIBYMEPHOTO MacCHBA.

108. | AsnropuT™MbI 00PaOOTKHU TBYMEPHBIX MAaCCHUBOB: TIEPECTAHOBKA CTPOK U 1 https://kpolyakov.spb.ru/
CTOJIOIIOB IByMEPHOTO MAacCHBa

Paznen 4. UndopmanmoHHble TEXHOJIOTUH

4.1 | Obpabomka mekcmoswvix 00OKyMeHmoas 6

109. | TekcroBblii mpoueccop. PenaktupoBanue u popmarupoBanue. [Iposepka 1 https://kpolyakov.spb.ru/
opdorpaduu u rpammaTrku. CpeicTBa MOUCKA U aBTO3aMEHBI B TEKCTOBOM
npoLeccope.

110. | Ucnons3oBanwue ctuieii. CTpyKTypHPOBAHHbBIE TEKCTOBBIC JOKYMCHTHI. 1 https://kpolyakov.spb.ru/
CHOCKH, OTJIaBJICHHE.

111. | KomrektuBHas paboTa ¢ JOKyMeHTaMH. IHCTpYMEHTHI pEIlICH3UPOBAHUS B 1 https://kpolyakov.spb.ru/

TEKCTOBBIX MPOLIECCOPaX.
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112. | OGnaunslie cepBuchl. [lenoBas nepenucka. Pedepar. [IpaBuia nutupoBanust | 1 https://kpolyakov.spb.ru/
HMCTOYHHKOB U oopMiieHUss Oubmmorpaduaeckux ccpliok. OdopmiieHne
cniucka ymreparypbl. CTanaapTsl Onbarorpadguueckux onucaHui.

113. | 3HaKOMCTBO C KOMITBIOTEPHOM BEPCTKOM TeKcTa. TeXHUYECKUE CpeacTBa 1 https://kpolyakov.spb.ru/
BBOJIA TEKCTA.

114. | Ciennaan3upoBaHHbIC CPEICTBA PEIAKTHPOBAHMS MAaTEMATHICCKUX 1 https://kpolyakov.spb.ru/
TEKCTOB

4.2 | Ananuz oannvix 8

115. | Ananu3 gaHHbiX. OCHOBHBIC 3a/1a4U aHAJIM3a JaHHBIX: IPOTHO3UPOBAHUE, 1 https://kpolyakov.spb.ru/
KJaccH(UKaIys, KIacTepH3alus, aHaJIM3 OTKIIOHCHHH.

116. | ITocmeaoBaTeIbHOCTD PEIICHUS 3aa4 aHAIM3a JaHHBIX: COOP MEPBUYHBIX 1 https://kpolyakov.spb.ru/
JIAHHBIX, OYMCTKA U OI[CHKA KA4eCTBa JIaHHBIX, BHIOOP M/WJIM TIOCTPOCHHE
MOJIEIH, PEOOpa30BaHKE JaHHBIX, BU3YAJIN3alUsl TaHHBIX, HHTEPIPETALIUS
pe3yJIbTaTOB.

117. | IIporpaMMHBIE€ CpeICTBA U HHTEPHET-CEPBUCHI JIJISI 00pPaOOTKH M 1 https://kpolyakov.spb.ru/
MpeICTaBICHHS JaHHBIX. bosbime nanapie. MammHHOe 00ydeHue.
VHTeIUIeKTyanbHbIN aHaIHU3 JTAHHBIX.

118. | AHanu3 TaHHBIX C TIOMOUIBIO SJIEKTPOHHBIX Ta0NUI. Brruncienne cymmel, 1 https://kpolyakov.spb.ru/
cpenHero apuMeTnyeckoro, HanOOIbIIEro (HAUMEHBIIIET0) 3HAYCHHUS
nuana3oHa. Beruncnenue koddduumenta Koppensiuy ABYX psJIOB TaHHBIX.

119. | ITocTpoenue cTonOUaThIX, TMHEHYATHIX U KPYTOBBIX AUarpaMM. 1 https://kpolyakov.spb.ru/
[Toctpoenue rpadukoB GpyHKIUH.

120. | ITopGop nMuHUM TpEeHAA, PELIeHUe 3a/1a4 TPOrHO3UPOBAHMS. 1 https://kpolyakov.spb.ru/
YuciieHHOE pellieHUue YpaBHEHUI € MOMOIIBIO T0100pa mapaMeTpa.

121. | OnTumu3anys Kak MOMCK HAWTYUIIEeTro PEIICHHS B 3aJJaHHBIX YCIOBHUSIX. 1 https://kpolyakov.spb.ru/
IeneBas GhyHKIMS, OrpaHUYCHUSI.

122. | JlokanpHbIe U TI00aTBHBIA MUHUMYMBI 11e7IeBOM GyHKImU. Perrenue 3amaa | 1 https://kpolyakov.spb.ru/
OINITHMHU3AIMH C TOMOIIBIO AIEKTPOHHBIX TaOJIHIY

123. | [loaroToBKa K HTOTOBOM KOHTPOJILHOU paboTe 1

124. | KouTponbpHas paboTa 3a kype 10 kiacca 1

125. | Pa6ora Hax omrmOKamMu 1

126. | IToBTopenue. Pexypcus. 1 https://inf-ege.sdamgia.ru/

127. | IloBTopenue. PexypcuBHbIe mponeypsl U GyHKIUH. 1 https://inf-ege.sdamgia.ru/

128. | TlosTopenue. HMcmons3oBanue CTaHAAPTHON OMOIMOTEKH A3bIKA 1 https://inf-ege.sdamgia.ru/
pOrpaMMUPOBAHUSI.

129. | TToBropenne. O6pabOTKAa CHMBOJIBHBIX AaHHBIX. BeTpoeHHBIC (DYyHKITHH 1 https://inf-ege.sdamgia.ru/

S3bIKA TIPOTPAMMUPOBAHUS 11 00PaOOTKH CHMBOJIBHBIX CTPOK.
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130. | [ToBTOpenue. AnropuTMbl 00paOOTKH CUMBOJIBHBIX CTPOK: IMTOMCK https://inf-ege.sdamgia.ru/
HOJICTPOKHU BHYTPHU JIaHHOM CTPOKH, 3aMEHa HailICHHO# MOJCTPOKHU Ha
JPYTYO CTPOKY.

131. | IToBTOpenue. I'eHepanus Bcex CIOB B HEKOTOPOM aiihaBUTE, https://inf-ege.sdamgia.ru/
YJIOBJICTBOPSIONIHX 33 [aHHBIM OTPAHUYCHUSIM.

132. | TTosTopenue. [IpeobpazoBaHme 4nciaa B CAMBOJIBHYIO CTPOKY M 00paTHO https://inf-ege.sdamgia.ru/

133. | IToBTOpeHue. AnroputMbl 00pabOTKH HATYPAIbHBIX YHCEIT, 3AIMCAHHBIX B https://edsoo.ru/
MO3UIIMOHHBIX CHCTEMaX CUMCIICHUS: pa30MeHne 3aliCy YMCiIa Ha https://fipi.ru/
OTACIbHBIE HU(PBI, HAXOXKIEHUE CYMMBI M IIPOU3BEACHUS LU, https://resh.edu.ru/subject/lesson/647
HAXO0XJICHHE MaKCUMAaJIbHOM (MUHUMAJIBHOM) IUQPHL. 1/start/51669/

134. | TTosropenue. CopTHpOBKa OJHOMEPHOIr0 MaccuBa. [IpocThie METOIBI https://inf-ege.sdamgia.ru/
COPTUPOBKH (METOJI My3bIpbKa, METOJ BBIOOPA, COPTUPOBKA BCTABKAMU).

135. | IToBTOpeHUE. AITOPUTMBI 0OPAOOTKH IBYMEPHBIX MACCHBOB: 3aII0OTHEHHE https://inf-ege.sdamgia.ru/
JIBYMEPHOT'O YKCIIOBOTO MAaCCHBA IO 33/IaHHBIM MIPABHUIIAM, ITOUCK JJIEMEHTa
B JIBYMEPHOM MAacCHBE.

136. | [ToBTOpEeHHUE. AJITOPUTMBI 00PAOOTKU TBYMEPHBIX MACCUBOB: IIEPECTAHOBKA https://inf-ege.sdamgia.ru/

CTPOK U CTOJ'I6I_IOB ABYMCPHOI'O MaCCHBa




11 KITACC

Tema ypoka

KoaunuecTtBoO
JacoB

Bcero

KoHTpoJbHbIE

padoTshI

JlaTa
U3ydeHus

DJIeKTPOHHbIe HH(PPOBBIE
o0pa3oBaTe/IbHbIE pecypchl

Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH

1.1 | Hugpopmauyun u unghopmayuonnsie npoyeccol 10

1. | Teopernueckue MoX0/bl K OICHKE KOJMYECTBA HH)OPMAIIUH. 1 https://kpolyakov.ru/

2. | 3akoH agmuTuBHOCTH UHPOpManuu. Dopmyna Xapriu. Madopmarus u 1 https://kpolyakov.ru/
BepoATHOCTh. DPopmyiia [lleHHOHA.

3. | Anroputmsl ckaTust qaHHbIX. Anroput™ RLE. Anroputm Xaddmana. Anropurm 1 https://kpolyakov.ru/
LZW.

4. | Pemenwue 3a1a4 mo Teme «CkaTHe JaHHBIX) 1 https://resh.edu.ru/

5. | ANropuT™BI CKaTHSI JaAHHBIX C TTIOTEPSIMHU. Y MEHBIIICHHE TITyOUHBI KOJHUPOBAHHS 1 https://kpolyakov.ru/
1sera. OcHOBHBIE naen anroputmoB cxarust JPEG, MP3.

6. | CxopocTh mepenavn JaHHBIX. 3aBUCUMOCTh BPEMEHH Mepelaun OT 1 https://kpolyakov.ru/
UH(OPMAIIMOHHOT0 00beMa JaHHBIX U XapaKTEPUCTHK KaHaja CBSI3H.

7. | [IpnunHBI BOSHUKHOBEHUSI OIMOOK MPH Tiepeaaye TaHHbIX. KoIbl, TO3BOJISIONINE 1 https://kpolyakov.ru/
OOHapyKUBATh U MCIPABIIATH OIMHOKH, BOSHUKAOIIKE TIPH Iepeade JaHHbIX.

8. | Paccrosnue Xammunra. Konuposanue ¢ nopropenueM 6utoB. Koapl XoMMuHra. 1 https://kpolyakov.ru/

9. | Cucrembl. KoMITOHEHTBI CHCTEMBI M HX B3auMozelicTBre. CHCTEMHBIH 3B heKT. 1 https://kpolyakov.ru/
Vrpasnenue kak HHGOPMAIMOHHBIH Tporiecc. OOpaTHas CBSI3b

10. | BxogHast fMarHoCTHUKA 1 1

1.2 | Mooenuposanue 8

11. | Mogenu u moaenupoBanue. Llens MogenupoBanus. AIeKBaTHOCTh MOJIEITH 1 https://uchitel.club/fgos/fgos-
MOJISITUPYEMOMY OOBEKTY WIIM TIPOIIECCY, eI MOACTHPOBAHHS. informatika

12. | ®opmanuzanus NPUKIAIHBIX 33/1a4. https://uchitel.club/fgos/fgos-
[IpencraBiaeHre pe3yIbTaTOB MOCIIMPOBAHUS B BU/E, YIOOHOM It BOCIIPUSATHS 1 informatika
gyenoBekoM. ['paduueckoe npeacrapneHue NTaHHbIX (CXEeMBbI, TAOIUIIBI, TpadUKH).

13. | I'paduueckoe mpeacTaBICHHE JaHHBIX (CXEMBbI, TaOIHIIBI, TPAdUKH). 1 https://uchitel.club/fgos/fgos-

I'padsl. OcHoBHBIE TOHATHA. Buabl rpadoB. Onucanue rpadoB ¢ MOMOIIBIO

informatika




MaTpHIl CMEKHOCTH, BECOBBIX MATPHII, CIIUCKOB CMEXHOCTH.

14. | Perenue aaropuTMHYECKUX 3a/1a4, CBSI3aHHBIX C aHAIN30M rpadoB (MOCTPOCHHE https://fipi.ru/
ONTHMAJIBHOTO ITYTH MEX/1y BEpLIMHAMHU Tpada, onpeieeHre KoJIuuecTa 1
Pa3IUYHBIX YTEH MEXTy BEPIIMHAMEH OPHEHTHPOBAHHOTO AI[HKJINYECKOTO
rpada).

15. | depesos. bunaproe aepeso. JlepeBbs moucka. CriocoObl 00x0/1a aepesa. 1 https://edsoo.ru/
IIpencraBnenne apupMETHUECKUX BBIPAXKEHUH B BUIE JIepeBa. https://fipi.ru/

16. | JluckpeTHbIe UTPBI JBYX UTPOKOB ¢ MoyiHOW nH(popmanueil. [ToctpoeHue nepea https://kpolyakov.ru/
nepedopa BapuaHTOB, ONMUCAHKUE CTPATETHH UTPhI B TAOIUYHOU popme. 1
BBIUTpPBINIHBIC M IPOUTPHIIIHBIC TO3HUIMH. BBIUTPHINIHBIE CTPATETHH.

17. | CpenctBa HCKYCCTBEHHOTO MHTEIUIEKTa. CEepBUCHI MAIIMHHOTO TIEPEBOJIA U https://uchitel.club/fgos/fgos-
pacrio3HaBaHus ycTHOM peur. KorauTuBHbIE cepBUCH. neHTH(UKAIUS 1 TTOUCK 1 informatika
n300paXkeHuid, pacnozHaBaHue Jini. CaMo00yYarOIHecs] CHCTEMBI.

18. | MckyccTBeHHBIN MHTEIUICKT B KOMIIBIOTEPHBIX UTpax. VCcmoib30BaHNEe METO/IOB https://kpolyakov.ru/
HCKYCCTBEHHOT'O MHTEJUICKTa B 00Y4YaIOIINX cCUcTeMax. MCroib30BaHuEe METOIOB 1
MCKYCCTBEHHOTO MHTEIUIEKTa B podoToTexauke. MHTepHeT Bemeil. [lepcrekTuBe
Pa3BHUTHS KOMIIBIOTEPHBIX HHTEIICKTYaJIbHBIX cucTeM. HeiipoHHble ceTn

Pazzien 2. AropuT™Mbl 1 IPOrpaMMHUPOBAHHI

2.1 | Dnemenmul meopuu anzopummos 6

19. | dopmanu3anus MoHATUS anroputMa. MammHa ThlopUHra Kak yHUBepcalbHast 1 https://kpolyakov.ru/
Mozeib BeruucineHnuil. Tesuc Yepua—TrropuHra.

20. | OmuenHka CI0KHOCTH BBIYHCICHUH. Bpems paboThl 1 00EM HCIIOTB3yEMO MaMSITH, 1 https://kpolyakov.ru/
UX 3aBHCHMOCTb OT pa3Mepa UCXOJHBIX JaHHBIX.

21. | OueHka aCHMITOTHYECKOH CII0KHOCTH QJITOPUTMOB. AJITOPUTMBI 1 https://kpolyakov.ru/
MOJMHOMHUAIILHOMN CII0)KHOCTH.

22. | IlepeGopHBIE aITOPUTMBI. 1 https://edsoo.ru/

23. | Pemenue 3ama4 no teme «IlepeGoOpHbIC aIrOPUTMBbI» 1 https://edsoo.ru/

24. | TlpuMepsl pa3IHyuHBIX aJITOPUTMOB PELICHUs OJTHON 3a7a4H, KOTOPbIE UMEIOT 1 https://kpolyakov.ru/
Pa3IUYHYIO CIOXKHOCTh

2.2 | Anzopummol u cmpyKkmypol O0aHHBIX 28

25. | TTorcK MPOCTHIX YKCEN B 3aJaHHOM JHATIa30HE C MOMOIIBIO AJITOPUTMA «PEIIETO 1 https://kpolyakov.ru/
Oparochenay.

26. | Pemenue 3amau o reme «IIoMCK MPOCTHIX YKCEN B 33JAHHOM JIMAIIa30HE C 1 https://kpolyakov.ru/
MIOMOIIBIO AJITOPUTMA «penieTo IpaTocheHay.

27. | Muoropa3psIHble IIeJIble YNCIIa, 33/1a41 JJIMHHON apu(pMETHUKH. 1 https://kpolyakov.ru/

28. | CroBapu (acCOIMaTHBHbBIE MACCHBBI, OTOOPAKEHUS). 1 https://edsoo.ru/

29. | XouI-TaOauIsl. 1 https://edsoo.ru/




30. | IToctpoeHue andaBUTHO-4ACTOTHOTO CIOBAPS NS 33JJAHHOTO TEKCTA. 1 https://kpolyakov.ru/

31. | Crekn. 1 https://kpolyakov.ru/

32. | Ananm3 npaBUILHOCTU CKOOOYHOTO BBIPAKCHHSI. 1 https://kpolyakov.ru/

33. | Boruncienue apupMeTH4ecKOro BHIpaKEHHsI, 3alTMCAHHOTO B MOCT(HUKCHOM 1 https://kpolyakov.ru/
dhopwme.

34. | Pemenue 3a1a4 no teme «Bpruucienue apuMeTH4ecKoro BEIpaXKeHUS, 1 https://kpolyakov.ru/
3alMCaHHOr0 B MOCTPHUKCHOU hopmMey.

35. | Ouepenn. 1 https://kpolyakov.ru/

36. | Mcnonp3oBaHue OYepen A1l BPEMECHHOIO XPaHEHHUS TaHHbBIX. 1 https://kpolyakov.ru/

37. | AnropuT™mBbl Ha rpadax. 1 https://kpolyakov.ru/

38. | [locTpoeHne MUHUMAIBLHOIO OCTOBHOT'O JIEPEBa B3BEIIEHHOTO CBSI3HOI'O 1 https://kpolyakov.ru/
HEOPUEHTUPOBAHHOTO rpada.

39. | Pemenue 3amay o teme «IlocTpoeHre MUHMMAIBHOTO OCTOBHOTO JIepeBa 1 https://fipi.ru/
B3BEIICHHOT'O CBA3HOTO HEOPUCHTUPOBAHHOTO rpaday.

40. | Komn4ecTBO pa3IMuHbIX MyTeH MKy BEpPLUIMHAMEI OPUCHTHPOBAHHOTO 1 https://kpolyakov.ru/
AIMKIMYECKOTo rpada.

41. | Anroputm JlefikCTpBI. 1 https://kpolyakov.ru/

42. | JlepeBbsi. 1 https://kpolyakov.ru/

43. | Peanmu3anus gepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYP. 1 https://kpolyakov.ru/

44, | JIsonunble (OMHAPHBIE) TCPEBBSI. 1 https://kpolyakov.ru/

45. | TlocTpoeHue nepeBa sl 3aaHHOTO apU(PMETHIECKOTO BBIPAKEHUSI. 1 https://kpolyakov.ru/

46. | Pemenwue 3am1a4 no Teme «IloctpoeHue aepesa utst 3aJaHHOTO apU(PMETHIECKOTO 1 https://fipi.ru/
BBIPKCHU.

47. | PexypcuBHBIC alrOpUTMbI 00X0/1a JIepeBa. 1 https://kpolyakov.ru/

48. | Mcnonp3oBaHue CTeKa M o4epean Uit 00Xo/1a aepesa. 1 https://kpolyakov.ru/

49. | JIluHamuyecKoe MporpaMMHUpPOBaHKE KaK METO ] PEIICHHS 3a/1a4 C COXPaHEHHEM 1 https://kpolyakov.ru/
OPOMEKYTOUHBIX PE3yJIbTATOB.

50. | 3amaum, penraeMbie ¢ IIOMOIIBIO THHAMHYECKOTO TIPOTPAMMHUPOBAHHS: https://fipi.ru/
BBIYHCIICHUE PEKYPCUBHBIX (PYHKIIHUIA, TOJICYET KOJINYECTBA BAPUAHTOB, 3a/1a41 1
ONTHMH3AIHH

51. | Pemenue 3a1a4 no reme «Bpruucienne peKypcuBHbBIX (QYHKIIMN, TOACYET 1 https://fipi.ru/
KOJINYECTBA BAPHAHTOB, 3a/1a41 ONTUMHU3AINNY.

52. | KontponpHas paboTta o TeMe « AJITOPUTMBI U CTPYKTYPHI TAHHBIX) 1

2.3 | OcHo8bl 00bEeKMHO-0OPUECHMUPOBAHHO20 NPOZPAMMUPOBAHUSA 16

53. | Ilousitrie 06 0OBEKTHO-OPUCHTHPOBAHHOM IIPOTPAMMHUPOBAHHH. 1 https://kpolyakov.ru/

54. | OOBEKTHI U KJIACCHI. 1 https://kpolyakov.ru/




55. | CpoiicTBa 1 METOABI OOBEKTOB. 1 https://kpolyakov.ru/

56. | OOGBEKTHO-OPUEHTHPOBAHHBIN aHAJIH3. 1 https://kpolyakov.ru/

57. | Pemenue 3a1a4 no reMe «OO0BEKTHO-OPUEHTUPOBAHHBIN aHAIIH3Y. 1 https://fipi.ru/

58. | PazpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTUPOBAHHOTO MOAX0/IA. 1 https://kpolyakov.ru/

59. | Pemenue 3ama4 o teme «Pa3paboTka mporpaMm Ha OCHOBE 0OBEKTHO- 1 https://fipi.ru/
OPHUEHTHUPOBAHHOTO MOIXO0AY.

60. | MuKkancyasius, HacleI0BaHKe, TOTMMOP(OU3M. 1 https://kpolyakov.ru/

61. | Cpenpl ObICTPOIl pa3pabOTKKU NPOTPAMM. 1 https://kpolyakov.ru/

62. | Pemenue 3amay mo teme «Cpebl OBICTPOI pa3paOOTKH IPOrPaMM. 1 https://fipi.ru/

63. | [IpoextupoBanue naTepdeiica moanL30BaTEeIs. 1 https://kpolyakov.ru/

64. | Pemenue 3amau no reme «IIpoektupoBanue narepdeiica moib30BaTeis. 1 https://kpolyakov.ru/

65. | Mcrmonp30BaHue TOTOBBIX YITPABISIEMBIX SJIEMEHTOB JIJIs IOCTPOCHHUS MHTEpdeiica. 1 https://kpolyakov.ru/

66. | Pemenue 3a1a4 no teme «lcrmonbp30BaHue TOTOBBIX YIIPABISEMBIX 3JIEMEHTOB IS 1 https://fipi.ru/
OCTPOEHUsI HHTEpdercay.

67. | O630p SA3BIKOB IPOTPAMMHUPOBAHHSL. 1 https://kpolyakov.ru/

68. | ITonsTre 0 mapagurMax IpPOrpaMMHUPOBAHHS 1 https://kpolyakov.ru/

Pa3nen 3. UndopmanmoHHbie TEXHOJTOTHHN

3.1 | Komnovromepro-mamemamuueckoe MoOeauposanue 8

69. | Drambl KOMIIBIOTEPHO-MATEMATHYECKOTO MOJICIIMPOBAHUS: IOCTAHOBKA 3a/1a4H, https://kpolyakov.ru/
pa3paboTKa MOJIENTH, TECTUPOBAHUE MOJICITH, KOMITBIOTEPHBIH 3KCIICPHMEHT, 1
aHaJIN3 PE3yJbTATOB MOJICTUPOBAHUSI.

70. | JluckpeTru3anus Mpu MaTeMaTHIECKOM MOJICITMPOBAHUN HETIPEPBIBHBIX MPOIECCOB. 1 https://kpolyakov.ru/
MoenupoBaHue IBUKEHUSL.

71. | MonenupoBaHue OHOJOTHUYECKUX CHCTEM. 1 https://kpolyakov.ru/

72. | MaremMaTu4yecKkue MOJIENId B YKOHOMHUKE. 1 https://kpolyakov.ru/

73. | BerunciauTenbHbIE SKCIIEPUMEHTHI ¢ MOJCIIAMHU. 1 https://kpolyakov.ru/
O6paboTka pe3yabTaTOB dKCIIEPUMEHTA.

74. | MeTo 1 HAMMEHBIITUX KBAPATOB. 1 https://kpolyakov.ru/

75. | OeHka YMCIIOBBIX MTAPAMETPOB MOETHUPYEMBIX 00BEKTOB H ITPOIECCOB. 1 https://kpolyakov.ru/
BoccraHoBIieHHE 3aBUCUMOCTEH 10 pe3ysibTaTaM YKCIIEPHMEHTA.

76. | BepostHoctHble Mojenu. Metoasr MonTe-Kapio. muranunonnoe 1 https://kpolyakov.ru/
MozenupoBanue. CHCTEMbI MACCOBOTO O0CITYKUBAHHUS

3.2 | baswt oannwvix 10

77. | Tabmuunble (pensuuoHHbIe) 0a3bl JaHHBIX. TabmuIa — NpeCTaBICHUE CBEACHUI 1 https://bosova.ru/
00 OHOTUIHBIX 00BEKTAX.

78. | Iloxe, 3amuck. Kirrou Tadauier. PaboTta ¢ roroBoit 6a30ii JaHHBIX. 1 https://bosova.ru/




79. | 3amonHenue 0a3bl JaHHBIX. 1 https://bosova.ru/
80. | ITomck, copTHpOBKa M (HUIBTPALIKS JAHHBIX. 1 https://kpolyakov.ru/
81. | Pemenue 3ama4 no teme «Ilonck, COpTUPOBKA U (PUIBTPAIHS TAHHBIXY. 1 https://fipi.ru/
82. | 3ampockl Ha BBIOOPKY JaHHBIX. 3apOCkl ¢ TapameTpamMu. Beraucnsiembie mos B 1 https://kpolyakov.ru/
3ampocax.
83. | MHororabnnuHbie Oa3bl JaHHBIX. 1 https://kpolyakov.ru/
84. | Tunsl cBs3€il MEX /1y TaOJIUI[AMH. 1 https://kpolyakov.ru/
85. | Buemmnwmii kimou. [lenocTHOCT 6a3bl JaHHBIX. 1 https://kpolyakov.ru/
86. | 3ampochkl K MHOTOTAOJMYHBIM Oa3aM JaHHBIX 1 https://kpolyakov.ru/
3.3 | Beb-caiimul 14
87. | UHTepHET-IPUIIOKCHHUS. 1 https://kpolyakov.ru/
88. | IloHsTHe O CEpBEPHOI M KJIMEHTCKOM YacTsAX caiTa. 1 https://kpolyakov.ru/
89. | TexHOJIOTHSI «KIHUESHT — CEPBEP», €€ TOCTOMHCTBA M HEIOCTATKH. 1 https://kpolyakov.ru/
90. | Ocnossl s13pika HTML 1 kackamubix Tabmuiy crueit (CSS). 1 https://kpolyakov.ru/
91. | Pemenue 3ama4 no reme «OcHoBbI si3p1ka HTML. Pabora ¢ TekcTom» 1 https://fipi.ru/
92. | Pemenue 3ama4 no teme «OcHoBbI si3bika HTML. PaGota ¢ Tabnumamuy 1 https://fipi.ru/
93. | Pemenne 3amau o reme «OcHOBHI si3bika HTML. Pabota ¢ rpaduuecknmu 1 https://fipi.ru/
00BEKTaMU»
94. | Pemenue 3ama4 no teme «OcHoBHI si3p1ka HTML. Pabota ¢ rpadguueckumu 1 https://fipi.ru/
00BEKTAMUY)
95. | Cuenapuu Ha si3b1ke JavaScript. 1 https://kpolyakov.ru/
96. | ®opmbl Ha BeO-CTpaHUIIE. 1 https://kpolyakov.ru/
97. | Pemenue 3ama4 no teme «DOpMbI Ha BEO-CTpaHUIICH 1 https://kpolyakov.ru/
98. | Pasmenienue BeO-caiiToB. Yciyra XOCTHHTA. 1 https://kpolyakov.ru/
99. | 3arpy3ka ¢aiioB Ha caliT 1 https://kpolyakov.ru/
100.| Pemenue 3anau no teme «3arpyska (aisioB Ha calT» 1 https://fipi.ru/
3.4 | Komnviomepnas zpaguxa 8
101.| BBox n300pakeHui ¢ UCTIONB30BaHUEM PA3INIHBIX IIUPPOBBIX YCTPOUCTB https://kpolyakov.ru/
(uudpoBbIX PoTOANTAPATOB H MHKPOCKOIIOB, BUICOKAMED, CKAHEPOB U IPYTHX 1
YCTPOWCTB).
102.| I'paduueckuit penakrop. Paspemenune. Kanpuposanue. Vcnpasienue https://kpolyakov.ru/
nepcnekTuBsbl. ['ncrorpamma. Koppekius ypoBHeEM, KOPpeKIUs [IBETA. 1
ObecrBeunBaHme IBETHBIX 300pakeHuil. PeTymib. PaboTa ¢ obmactsaMu.
103.| ®unbTpel. MHOTOCTOMHBIC H300pakeHus. TekcToBbie ciion. Macka cios. KaHaisl. 1 https://kpolyakov.ru/

CoxpaHeHue BBIJICIIEHHOW 00JIacTH.




104.| ITonroToBka WITIOCTpAIU 11 BeO-CaliTOB. AHUMUPOBAHHbBIE H300paKEHUSI. 1 https://kpolyakov.ru/

105.| Bekropnas rpaduka. [IpumuTrBsl. MI3MeHeHHE MOpsAKa 3JIEMEHTOB. https://kpolyakov.ru/
BeipaBHuBanue, pactpezenenue. ['pynnuposka. Kpussie. @opMaThl BEKTOPHBIX 1
pucyHkoB. Mcnonb30Banne KOHTYpoB. BekTopu3saliuisi pacTpOBbIX H300pasKeHUH.

106.| [TpuHIMIIBI TOCTPOCHHUS M PEIAKTUPOBAHMS TPEXMEPHBIX Mojenel. CeTouHble 1 https://kpolyakov.ru/
mojienn. Matepuainsl. MojiearpoBaHie HCTOYHUKOB ocBenieHus. Kamepsl.

107.| AgnutuBHbIC TeXHOIOTUH (3D-IpUHTEPHI). 1 https://kpolyakov.ru/

108.| [lonaTue o0 BUPTyaIbHOH pealbHOCTH M JJOMIOJHEHHOHN PeabHOCTH 1 https://kpolyakov.ru/

3.5 | 3D-moo0enuposanue 8

109.| IIpyHIUIIBI TOCTPOCHUS U PEIAKTUPOBAHUS TPEXMEPHBIX MOJICIICH. 1 https://kpolyakov.ru/

110.| Cerounble MOZECIIH. 1 https://kpolyakov.ru/

111.| Marepuaisi. 1 https://kpolyakov.ru/

112.| MoaenupoBaHHe HCTOYHUKOB OCBEIICHUSI. 1 https://kpolyakov.ru/

113.| Perrenue 3ama4 mo reme «MoaeaupoBaHie HCTOYHUKOB OCBEIIECHHUS 1 https://kpolyakov.ru/

114.| Kamepsl. 1 https://kpolyakov.ru/

115.| AgautuBHbBIE TeXHOIOTUH (3D-IpUHTEPHI). 1 https://kpolyakov.ru/

116.| TToHsiTHe O BUPTYaJIBHOM PEATLHOCTH U JIOTIOJHEHHON peabHOCTH 1 https://kpolyakov.ru/

117.| Pemenue 3ama4 nmo reme «CKOpOCTh Nepeiadul TaHHBIX)» 1 https://kpolyakov.ru/

118.| Pemrenue 3amay mo teme «TeopeTnueckue Mmoaxo Il K OIIEHKE KOJINIeCTBa 1 https://kpolyakov.ru/
uHGOOPMAIIIN) https://inf-ege.sdamgia.ru/

119.| Pemenue 3ama4 no treme «dopmanu3anys MPUKIAJIHBIX 331249 1 https://fipi.ru/

120.| Pemenue 3anau mo teme «Onmcanue rpadoB ¢ TOMOIIBI0 MAaTPHI] CMEXKHOCTH, 1 https://fipi.ru/
BECOBBIX MAaTPHII, CTUCKOB CMEKHOCTH.» https://inf-ege.sdamgia.ru/

121.| Pemenue 3amad o teme «lIpeacraBienne apupMeTHIECKIX BBIPAKEHUH B BUIE 1 https://fipi.ru/
JiepeBa.» https://inf-ege.sdamgia.ru/

122.| Pemenue 3a1a4 1o tTeMe « BBIMTPHINTHBIE W TPOUTPHITITHBIEC TTO3UITHN) 1 https://fipi.ru/

123.| Pemenue 3a1a4 1o TeMe «BBIMTPBINTHBIE CTPATET M 1 https://fipi.ru/

124.| Pemrenue 3ama4 mo reme « MHOTOpa3psAHbIE IENIbIe YKCIa, 3aa9d JTHHHOM 1 https://kpolyakov.ru/
apuMeTuKu.» https://inf-ege.sdamgia.ru/

125.| Pemenue 3a1a4 o teme «Bpruncnenne apuMeTHUECKOro BEIpaKeHus, 1 https://kpolyakov.ru/
3aMMCaHHOT0 B MOCTGUKCHON Gopmey https://inf-ege.sdamgia.ru/

126.| Pemenue 3agau o teMe «IloctpoeHue nepesa sl 3aaHHOTO apu(PMETUIECKOTO 1 https://kpolyakov.ru/
BBIPAKEHUS.» https://inf-ege.sdamgia.ru/

127.| Pemenue 3a1a4 o teMe «/luHamudeckoe mporpaMMUpOBaHue KaKk METOT 1 https://kpolyakov.ru/
pelIeHMs 3a]1a4 C COXPAHEHUEM MTPOMEKYTOUHBIX PE3YIIHTATOB. ) https://inf-ege.sdamgia.ru/

128.| Pemenue 3ama4 o teme «Ilouck, copTupoBKa U PUIBTpAIHs] JaHHBIX. ) 1 https://fipi.ru/



https://fipi.ru/
https://fipi.ru/
https://kpolyakov.ru/

129.| Pemenue 3a1a4 o teme «3anpocsl Ha BEIOOPKY TaHHBIX.)» 1 https://fipi.ru/
130.| Pemenue 3anayu mo teme « MHOroTabIuuyHbIe 0a3bl JAHHBIX.» 1 https://fipi.ru/
131.| IlogroroBka K HTOTOBOM KOHTPOJIBHON paboTe 1
132.| UtoroBasi KOHTpOJIbHAS paboTa 1
133.| PaGora Hax ommbOxkaMu 1
134.| Pemenue 3ama4 o teme «I "paduyeckuii penakrop. Paspemenue. KagpupoBanue.» 1 https://kpolyakov.ru/
135.| Perenue 3amau mo teme «Koppekius ypoBHEH, KOPPEKIIKS I[BETA. https://inf-ege.sdamgia.ru/
Ob6ecnBeunBanme IBETHBIX 300pakeHuil. PeTymmb. PaboTa ¢ obnactsamu. 1
OUIBTPHL»
136.| Perrenue 3amad mo reme «MoaeaMpoBaHUe HCTOUHUKOB OCBEIIICHUS 1 https://inf-ege.sdamgia.ru/
137.| Perenue 3ama4 mo reme «MoaearupoBaHie HCTOYHUKOB OCBEIIECHHUS 1 https://inf-ege.sdamgia.ru/
138.| Perenue 3amay mo reme «MoaeaupoBaHie HCTOUHUKOB OCBEIICHHUS 1 https://inf-ege.sdamgia.ru/
139.| Perrenue 3amay mo reme «MoaeaMpoOBaHUE HCTOUHUKOB OCBEIICHUS 1 https://inf-ege.sdamgia.ru/
140.| Perrenue 3ama4 mo reMe «MoaeaIupoBaHie HCTOYHUKOB OCBEIICHHUS 1 https://inf-ege.sdamgia.ru/
141.| Perenue 3a1a4 mo reme «MoaeaupoBaHUe HCTOUHUKOB OCBEIICHUS 1 https://inf-ege.sdamgia.ru/
142.| Pernenue 3ama4 1mo reme «MoaeaIupoOBaHie HCTOYHUKOB OCBEIIEHHUS 1 https://inf-ege.sdamgia.ru/
143.| Perrenue 3a1a4 mo reme «MoaeaMpoBaHie HCTOUHUKOB OCBEIIICHUS https://inf-ege.sdamgia.ru/
144.| Perenue 3a1a4 mo reme «MoeIMpoBaHie HCTOUHUKOB OCBEIICHUS 1 https://inf-ege.sdamgia.ru/
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YUYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O NIPOLHECCA
OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI /IVISA YYEHUKA
1. Uadopmatuka (B 2 gactsax) YIJIYBJIEHHOE OBYUEHUE Ilonskos
KIO., Epemun E.A. 10x1, OOO «BWMHOM. Jlabopatopus 3Hanuit»; AO
«M3parensctBO [IpocBemieHne»
2. Nudopmatuka (B 2 yactax) YIJIYBJIEHHOE OBYYEHMUE Ilosnsikos
KIO., Epemun E.A. 11k, OOO «BHMHOM. Jlaboparopust 3nanwmit»; AO
«M3parensctBO [IpocBenieHne»

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

1. Kamunun W.A. Hudopmartuka. 10 kmacc: yriayOJeHHBI ypOBEHb:
yueOnuk / M.A. Kamuaun, H.H. Cambuikuna. — M.: bunowm; JlabopaTtopus
3Hanuii, 2020. — 256 c. — (®I'OC). 3. Kamunun WM.A. HMuadpopmaruka:
yriyOJieHHbI ypoBeHb: yueOHuk nnsa 11 kmacca / W.A. Kamunun, H.H.
CambiikuHa.— MockBa: bunom; JlaGoparopust 3nanuii, 2020. — 211 c. —
(D1roc).

2. Kamuuun WM.A. UHdopmartuka: yriyOJIeHHBIH YpOBEHb: 3aJa4HHK-
npaktukyM mius 10-11 xmaccoB / U.A. Kamunun, H.H. Cambuikuna, I1.B.
Bbouapos. — M.: bunowm; Jlabopatopust 3Hanui, 2014. — 247 ¢. — (®I'OC).

3. Tlomsxor K.}O. IIporpammupoBanue. Python. C++. Y. 1: yue0.
nocobue. — M.: bunowm; Jlabopatopus 3nanuii. — 2022.

4. TlomsxoB K.FO. IlporpammupoBanme. Python. C++. Y. 2: yue®.
nocobue. — M.: bunowm; Jlabopatopus 3nanuit. — 2022.

5. TMomsaxor K.}O. IIporpammupoBanume. Python. C++. Y. 3: yue0.
nocobne. — M.: bunom; Jlaboparopuss 3mHammit. — 2022. — URL:
https://catalog.prosv.ru/item/48893 (nata oOpamenus: 23.06.2023). 225

6. ITonsxos K.1O. IIporpammupoBanue. Python. C++. Yacts 4: ydueOHOE
nocobue. — M.: bunom. JlabopaTtopus 3Hanmit. — 2022.

IHNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET
1. ABropckast mactepckas JI. JI. bocoBoii: https://bosova.ru/
2. ABtopckas mactepckas K. FO. [Tonsikosa: https://kpolyakov.spb.ru/
3. Enunoe coaepskanue obmero odpazoanus: https://edsoo.ru/
4. Kak wucnons3oBath yueOHUKH neictBytomero OITY. Pexomenparmu
s yaureneit. Magpopmaruka: https://uchitel.club/fgos/fgos-informatika
5. Cailtr ®@enepanbHOTO HMHCTUTYTa [MEIArOTMYECKUX HM3MEPEHHI:
https://fipi.ru/
6. Poccuiickas 3leKTpOHHas MIKOJa
https://resh.edu.ru/subject/lesson/6471/start/51669/
7. O6pazoBaTeNbHBIM OPTAN JJII MOATOTOBKHM K sk3aMeHam Caam ['MA:
Pemy EI'D https://inf-ege.sdamgia.ru/
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