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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no nndopmaTtuke (yriayOia€HHBIN YpOBEHb) Ha YPOBHE CPEIHETO
oOmiero oOpa3zoBaHus pa3pabOTaHa Ha OCHOBE TpeOOBaHUU K pE3yJbTaTam
OCBOGHHUSI OCHOBHOW  00pa3oBaTeNbHOW  MPOrpaMMbl  CPEAHErO0  OOIIEeTo
oOpazoBanus, npeacraBieHHbix B ®I'OC COO, a Takxke (denepanbHol padoueit
IPOrPaMMbl BOCITUTAHUS.

[Iporpamma o uapopMaTuke 1aET IPECTaBICHHE O LIETAX, O0IIEH CTpaTeruu
oOyueHus1, BOCIUTAHUS U Pa3BUTHsI 00yUJaIOLIUXCsI CPECTBAMH YIEOHOTO ITpeiMeTa
«Uudopmatukay Ha yrayOnEHHOM YpOBHE, YCTaHABIMBAET O00s3aTENbHOE
IpeIMETHOE COACpIKaHKE, MPEAyCMAaTPUBACT €r0 CTPYKTYPHPOBAHHUE O pa3ziesam
U TeMaM Kypca, OIpenessieT paclpeaeseHle ero mo kiaccaM (rogam M3ydeHus),
Oa€T MPUMEPHOE paclpeieieHne Y4eOHBIX YacOB IO TEMATUYECKUM paszzesam
Kypca M PEKOMEHIYyeMYIO (IPUMEPHYIO) IMOCIEIOBAaTENbHOCTh WX H3YYEHHUS C
y4€TOM MEXIPEAMETHBIX W BHYTPUIPEIMETHBIX CBS3€H, JIOTHKHA Y4eOHOTO
Iporiecca, BO3paCTHBIX 0COOCHHOCTEH 00yJarommuxcs.

[Iporpamma no uHpoOpMaTHKE ONIPEESET KOJTUISCTBEHHBIE M KAYECTBEHHBIC
XapaKTEePUCTUKU YIEOHOTO MaTepuaia Jyuisi KaXJa0ro roja U3y4eHus, B TOM YHUCIIe
JUISL COJIEP KATEeNIbHOTO HAMOJHEHUS PAa3HOTO BUJA KOHTPOJS (MPOMEKYTOYHOU
aTTecTaluu oOydJarommxcs, BCEPOCCUNCKUX MIPOBEPOYHBIX paoor,
roCy/IapCTBEHHOW MUTOTOBOM aTTecTanuu). [Iporpamma nmo uHpopMaTuKe SBISETCS
OCHOBOM Il COCTaBJICHWS AaBTOPCKUX Y4YEOHBIX MpPOrpaMM U Y4EOHHUKOB,
MOYPOYHOTO TUIAHUPOBAHUS KypCa yUUTEIEM.

Nudopmatuka B cpeHem oOiieM 00pa30BaHUM OTPAKACT:

CYIIHOCTh HMH(MOPMATUKH KAaK HAYYHOM  JTUCHUIUIMHBI, HW3y4YarolleH
3aKOHOMEPHOCTH MPOTEKaHUSI ¥ BO3MOXKHOCTH aBTOMAaTU3ALMKU WH()OPMAITMOHHBIX
MPOLIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHbIE  OOJacTM  TpPUMEHEHUs  HUHPOpPMATHUKH, TPEKIE  BCETO
UH(OPMAIIMOHHbBIE TEXHOJIOTHH, YIIPaBJICHUE U COLIMANIbHYIO cepy;

MEXAUCIUIUIMHAPHBIN ~ Xapakrep HWHGOOPMATUKA U HMHPOPMAIMOHHOU
NeSITENbHOCTH.

Kypc undopmatku st ypoBHS CpellHEro o0Iiero oOpa3oBaHUs SBIISETCS
3aBEpPIIAIOIIUM ATAllOM HEMPEPHIBHOM MOJArOTOBKH OOydYaloluxcsi B 00JiacTu
WH(OPMATHKN U HHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, OIMUPACTCS
Ha cojiepkaHue Kypca MHGOPMATUKH YPOBHSI OCHOBHOI'O 0OIero oOpa3oBaHus U
OMBIT  TIOCTOSSHHOTO  TPUMEHEHHS  HMH(POPMAIMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA, JaéT TEOPETUYECKOE OCMBICICHHE, WHTEPIIPETalui0 U 000O0IIeHHE
ATOTO OTIBITA.

PesynapTarel  yrmyOnméHHOTO  ypOBHSI HM3yuU€HHsT y4eOHOTOo MpeaMeTa
«MHpopmaTtukay OpPUEHTHPOBAHBI HA TMOJyYEHHWE KOMIIETEHTHOCTEH  JIJIst



nocieayrome 1podeccuoHaabHOM JIEATEIPHOCTH KaK B paMKax JaHHOM
IpeAMETHOM 00J1aCTH, TaK M B CMEXKHBIX ¢ Hel oOmacTsax. OHU BKIIFOYAIOT B CEOSI:

OBJIQJICHUE KJIIOUEBBIMU TOHSATHUSIMU W 3aKOHOMEPHOCTSIMU, Ha KOTOPBIX
CTPOMUTCS JlaHHAs NpeIMETHasi 00JIacTh, PACIIO3HABAaHHWE COOTBETCTBYIOIUX WM
IPU3HAKOB M B3aUMOCBS3€H, CIOCOOHOCTh JIEMOHCTPUPOBATH PA3JIMYHBIE TIOJIXOIbI
K M3YYCHUIO SBIICHUM, XapaKTEPHBIX JJIs1 M3y4aeMOol MpeIMETHOM 001acTy;

YMEHUE peElIaThb THUIIOBbIE MPAKTHUYECKUE U TEOPETUYECKUE 3a]auH,
XapakTepHbIE JUIsl MUCIIOJIb30BAHUS METOJOB M HMHCTPYMEHTapus JIaHHOU
peIMEeTHON 00JacTH;

HaJIM4YMUe TPEACTABICHUM O JAHHOW MPEAMETHOW O00JIaCTH KaK IIeJIOCTHOM
TEOpUU (COBOKYITHOCTH TEOpPHUM), OCHOBHBIX CBSI3IX CO CMEXHBIMH OOJACTIMU
3HAHUU.

B pamkax yrinyOnéHHOro ypoBHsS M3ydeHUs] UHPOpMATUKU OoOecreunBaeTcs
HeJIeHaNpaBJIeHHAs] TIOJIFOTOBKA O0OYy4YaloIUXCcad K MPOJOJKEHUIO 00pa3oBaHUs B
OopraHu3anusx  IpodecCHuoHaTLHOIO0  00pa3oBaHUsA IO  CHEIUAIBLHOCTSM,
HEMOCPEJICTBEHHO CBA3aHHBIM C UU(QPOBBIMH TEXHOJOTHSIMH, TaKUM Kak
nporpaMMHas MH>XeHepusi, UHPOopMalMoHHas 0e30MacHOCTb, MH(POPMALMOHHBIE
CUCTEMBl M TEXHOJIOTUH, MOOWUJIbHBIE CHUCTEMbI U CE€TH, OOJbIIME JaHHBIE U
MalIMHHOE OOy4YeHHE, MPOMBILIUICHHBI WHTEPHET BEIleW, WCKYCCTBEHHBIN
UHTEJUIEKT, TEXHOJOTHU OECHpOBOJHON CBS3M, pPOOOTOTEXHHKA, KBAHTOBBIE
TE€XHOJIOTUU, CUCTEMBI PACHpPEACIEHHOIO PEECTpa, TEXHOJOTHH BHUPTYAIbHOW WU
JTOTIOJTHEHHOW peanbHOCTEM.

OcHoBHass 1enb u3ydeHuss yuyeOHoro mnpeamera «MupopmaTtuka» Ha
yriayoJIEHHOM  ypOBHE CpeaHero oOmiero oOpa3oBaHusi —  oOecIeueHue
JaJIbHEHNIIEero pa3BUTUS WH(OPMAIIMOHHBIX KOMIETEHIMH OOy4Yaromierocs, €ro
TOTOBHOCTH K KM3HH B YCJIOBUSIX Pa3BUBAIOLIErOCs MH(POPMALIMOHHOIO OOIIECTBA
U BO3pacTarollleldl KOHKYPEHLIMM Ha pBIHKE Tpyna. B CBA3M ¢ 3TUM HU3ydeHHE
uHpopmaTiku B 1011 xmaccax 10mKHO 00€CTICUNTh:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HAa MOHMMAHUU POJIU
uHpOpMATHKH, WH(GOOPMAIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJOTUHA B
COBPEMEHHOM OOIIICCTBE;

c(hOpMUPOBAHHOCTH OCHOB JIOTHYECKOTO U AJITOPUTMUYECKOTO MBIIIIJICHHUS,;

c(hOpMHPOBAHHOCTh YMEHUW pa3andath (aKTel W OIEHKH, CpPaBHUBATH
OIICHOYHBIE BBIBOJbI, BUJETh HUX CBSI3b C KPUTEPUSIMH OIICHUBAHUS U CBS3b
KPUTEPUEB C ONPEACIEHHON CUCTEMOU LIEHHOCTEM, TPOBEPATH HA IOCTOBEPHOCTD U
000061maTe nHpopMaIuio;

c(hOPMHPOBAHHOCTh  TMPEJCTABICHUNA O BIUSHUU  WHGOPMAIIMOHHBIX
TEXHOJIOTMM Ha JKM3Hb 4YeJNOBeKa B OOIIeCTBe, INOHMMAaHHWE COLUAJIBHOTO,
SKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOTO, IOPUIAMYECKOrO, MPHUPOIHOIO,



IPrOHOMHYECKOT0,  MEOUIIMHCKOTO W (DU3MOJIOTMYECKOT0  KOHTEKCTOB
UH(OPMAIIMOHHBIX TEXHOJIOTH;

MPUHSATHE NMPABOBBIX U dTUYECKUX ACTIEKTOB MH(GOPMAIIMOHHBIX TEXHOJIOTHUH,
OCO3HAaHHME OTBETCTBEHHOCTH JIFOJICH, BOBICUYEHHBIX B CO3JaHUE U UCIOJIb30BaHUE
MH(OPMAIIMOHHBIX CUCTEM, paclipocTpaHeHne nH(OopMaIlny;

CO37laHUE YCIIOBUW Jisi pa3BUTHUS HABBIKOB y4e€OHOM, MPOEKTHOM, HAYyYHO-
UCCJIEIOBATEIbCKOM M TBOPYECKOM NI€ATEThHOCTH, MOTHUBALIUU OOYYAIOIIUXCS K
CaMOpa3BUTHIO.

B conepxxanuu yueOHoro mpeamera «MHpopMaTuka» BBIIACISIOTCS YEThIpE
TEMaTUYECKUX pa3Jena.

Pazpgen «lludpoBas rpaMOTHOCTB» TOCBAIIEH BONPOCAaM YCTPOWCTBA
KOMITBIOTEPOB W JPYTUX DJIEMEHTOB LHU(PPOBOTO OKPYKEHHS, BKIIOYAs
KOMITHIOTEPHBIE CETU, UCIIOJIb30BAHUIO CPEICTB OMEPAIMOHHON CUCTEMBI, paboTe B
ceth HHTEepHET M UCHOJIb30BAHUIO HWHTEPHET-CEPBHUCOB, HH(GOPMAIIMOHHON
0€30MacHOCTH.

Paznen «Teopernueckue oCHOBbI HHGpOPMATHMKH» BKIIOYaeT B ceOd
NOHSATUMHBIM anmapaT HMHPOPMATUKHU, BOMPOCHl KOAUPOBAHUA WHOOPMAIIUH,
u3MepeHus: MHOPMAIIMOHHOTO 00bEMa JaHHBIX, OCHOBBI aJlreOphbl JIOTUKU U
KOMITHIOTEPHOT'O MOJICTTUPOBAHUS.

Paznen «AaropuTmMbl M NPOrpaMMHMPOBAHME)» HAMPABJICH Ha pPa3BUTHE
AITOPUTMUYECKOTO MBIIUICHUS, Pa3padOTKy aJrOPUTMOB U OLIEHKY UX CJIIOKHOCTH,
dbopMupOBaHUE HABBIKOB peaiM3allMi MPOrpaMM Ha SI3bIKaX MPOrpaMMUPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen «AHpopManmoHHbIe  TEXHOJOTMM»  MOCBIIIEH  BONPOCAM
NpUMEHEHUS MH(OPMAIMOHHBIX TEXHOJOTHM, peaqu30BaHHBIX B MPHUKIAJIHBIX
MPOrpaMMHBIX MPOJYKTaX U MHTEPHET-CEPBHUCAX, B TOM YKCJIE B 3aJa4ax aHain3a
JAHHBIX, WCIOJb30BAaHUIO 0a3 MAaHHBIX M DJICKTPOHHBIX TaOJUIl ISl PEIICHUS
MPUKJIAJIHBIX 3a]1a4.

B npuBenénHoM nmanee coaepxanun ydeOHoro mpemmera «HHbopmaTHKa
KYPCUBOM BBIJIEIIEHBI IOTOJHUTEIIbHBIE TEMBI, KOTOPHIE HE BXOJIAT B 00S13aTENbHYIO
porpaMmy OOy4YeHHs, HO MOTYT OBITh MPEIOKEHBI I U3yYEHUS OTACIbHBIM
MOTHUBUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIINMCS.

YrnyOnéHHbIE ypOBEHb W3y4YeHHS WH()OPMATUKA PEKOMEHIYETCS IS
TEXHOJIOTUYECKOTO  MpOQWIs, OPHUEHTHPOBAHHOTO HA  HWHXEHEPHYIO U
UH(OPMAIIMOHHYIO Cc(epbl AESITeNbHOCTH. YTIyONEHHBI YpPOBEHb W3YYCHUS
UH(OPMATUKU OOECIEYMBALT: MOJTOTOBKY OOYyYarONINXCsl, OPUCHTUPOBAHHBIX HA
CHENUATBLHOCTH B 007aCTH WHGOPMAIMOHHBIX TEXHOJOTUM ¢ WH)XCHEPHbIE
CIELHAIBHOCTH, Y4YaCTHE B MPOEKTHOM M HCCIIEIOBATEIbCKON MESITENbHOCTH,
CBA3aHHOM C COBPEMEHHBIMH HANPABJICHUSIMH OTpacid HHGOPMAIIMOHHO-



KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, TOATOTOBKY K YYaCTHIO B OJIUMITHAJIaX U Cllade
Enunoro rocymapcTBeHHOTO 3K3aMeHa 1Mo HH(popMaTHKE.

[TocnenoBaTenbHOCTh M3YYEHHS T€M B Mpejieiax OJIHOTO roaa oOydeHHs
MOKET OBITh H3MEHEHA [0 YCMOTPEHHUIO YUUTENs MpPU TMOJArOTOBKE paboueit
IPOrpaMMbl U TIOYPOUHOTO TUIAHUPOBAHMS.

OO11ee 4nciIo YacoB, PEKOMEHOBAHHBIX ISl U3y4eHUs UHOOPMATUKU — 272
yaca: B 10 xkmacce — 136 yacoB (4 yaca B Hezento), B 11 kinacce — 136 yacos (4 gaca
B HEJICJIIO).



COJEPKAHUE OBYUYEHUA
10 KUIACC

Hudposasi rpaMoTHOCTDH

TpeGoBaHus TEXHUKH O€30MACHOCTH U TUTHUEHBI IIPHU PabOTE C KOMITbIOTEPAMHU
U IPyTUMUA KOMIIOHEHTaMU HU(PPOBOTO OKPYKEHHUS.

[TpuHiunel paboThl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CHUCTEM. APXUTEKTYpa
¢don Heitmana. ABTOMAaTHYECKOE BBIMIOJIHEHUE MPOrPaMMbl  MPOIECCOPOM.
OnepatuBHasi, MOCTOSIHHAasT W JOJTOBpeMeHHas mnaMsATb. OOMEH JaHHBIMH C
nomoIbio muH. KoHTposiepsl BHEMIHUX YCTPOMCTB. [IpsAMoi 1oCTyn K aMsITH.

OcHOBHBIE TEHJICHLMU  Pa3BUTHUSA KOMIIBIOTEPHBIX  TEXHOJIOTHH.
[TapannenbHble BRIUUCICHNS. MHOrONpOLECCOPHbIE CUCTEMBI. CyNEpKOMIIBIOTEPBI.
PacnpenenéHnble BbIYMCIUTEIbHBIE CHUCTEMBI M 00paOOTKa OOJBIIMX JaHHBIX.
MoOunbHbIe LIUPPOBBIE YCTPOHUCTBA M UX POJIb B KOMMYHHKalUAX. BcTpoeHHbIe
KOMIIBIOTEPbl. MUKPOKOHTpOJLIEPHL. POOOTH3HpPOBAaHHBIE TIPOU3BOJICTBA.

[TporpammHoe obecrieueHrne KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. Bubl
IpPOrpaMMHOr0 oOecnedeHus: U MX Ha3zHaueHue. OCOOEHHOCTH MPOrpaMMHOrO
oOecrieueHuss MOOWIBHBIX ycTpoicTB. [lapamienbHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpamMmmHoe obOecrnedeHue. OnepalMOHHbIE CUCTEMBI. Y THIIMTHI.
HpaiiBeppl  ycTpoMcTB. MHCTAIIIAIMA W JEUHCTAUISALMUS — MPOTrPAMMHOTO
oOecrieyeHusl.

daitnoBble cuctembl. [IpuHIMIBI pa3MenieHUss U MMEHOBaHMS (ailioB B
noJaroBpeMeHHoM namsatu. [1laGnousl A onucanus rpynn ¢Gansios.

[IporpammHoe oGecneuenue. JluneH3npoBaHUE MPOrPAMMHOTO 00eCTIeUEHUS
1 U poBbIX pecypcoB. [IponpuerapHoe U cBOOOIHOE MPOrpaMMHOE 00eCIIEYEHHE.
KoMMepueckoe 1 HEKOMMEPUYECKOE UCII0JIb30BaHUE MPOTPAMMHOI0 00€CIIeYeHUs U
u(ppoBbIX pecypcoB. OTBETCTBEHHOCTb, YCTAaHABIMBAaEMasl 3aKOHOJATEIbCTBOM
Poccuiickonn ®enepanmu 3a HENPAaBOMEPHOE HCMOJIB30BAHUE NPOrPAMMHOIO
obecrieueHus U MUMPOBBIX PECYPCOB.

[IpuHIUIIBI TOCTPOCHUS U aNIIapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
Cerebie npoTokoisl. Cets MHTEpHET. Anpecanus B cety MHTepHeT. [IpoTOKOIBI
creka TCP/IP. Cuctema TOMEHHBIX UMEH.

Pazpenenne IP-cetm Ha moxacetm ¢ momouiblo Macok noxacereid. CereBoe
agMuUHHACTpUpoBaHue. lloyyeHne MaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
IIpoBepka Hamuuusi CBA3M € y3Ja0M cetu. OnpenerneHre MapuipyTa JIBHKEHUS
IIAKETOB.

Bunet  pestensHoctm B ceth  HMHTepHer.  CepBucel  MHTepHerTa.
['eonnpopMamoHHbIe CUCTEMBI. ['€0JI0KallnOHHBIE CEPBUCHI PEaTbHOTO BPEMEHU



(Harpumep, JIOKalus MOOWIBHBIX TeJIE(POHOB, ONPEJEICHUE 3arpy>KEHHOCTH
aBTOMAarucTpaieil), MHTEpHET-TOPTOBIISA, OPOHUPOBAHUE OUIIETOB M TOCTUHUII.

I'ocynapcTBeHHBIE 3JIEKTPOHHBIE CEpBUCHI U yciIyrd. CoLuaigbHBIE CETH —
OpraHm3alnus KOJUJIEKTUBHOTO B3aMMOJEHCTBUA U oOMeHa naHHbIMU. CereBoit
ATUKET: MpaBuja MOBEJIEHUS B KubepmpocTpaHcTBe. [Ipobiema noIIMHHOCTH
nojyuyeHHoU nHpopmanuu. OTKpbITbIE 00pa30BaTEIbHbIE PECYPCHI.

TexHOreHHple M SKOHOMHUYECKHE YIPO3bl, CBSI3aHHBIE C MCIOJb30BAHHEM
MH(POPMAIIMOHHO-KOMMYHUKALMOHHBIX TeXHOIOrMM. OOuiye nmpoOieMbl 3aliuThl
uHpopMauu 1 nHGopMalnOHHON O6e3omacHocTU. CpencTBa 3aluThl HHPOpMALUH
B KOMIIBIOTEpaX, KOMIIBIOTEPHBIX CETSIX U aBTOMAaTU3UPOBAHHBIX HH(POPMALIMOHHBIX
cucrtemax. [IpaBoBoe obecnieueHre HHGOPMALIMOHHONW OE30MACHOCTH.

[IpenorBpanieHue HECAaHKIIMOHUPOBAaHHOTO  JocTyna K  JIMYHOU
KOH(UIEHIIMATbHON HH(OpMAIMK, XpaHSIIIEHCs Ha MEePCOHATIBHOM KOMIIBIOTEpE,
MOOWJIBHBIX ycTpolcTBax. BpenoHocHOe mporpaMmMHOe OOeceueHue U CIocoObl
00psOBl C HHUM. AHTHBUPYCHBIE MporpamMmbl. OpraHuszanus JHYHOTO apXuBa
uH(popmarmu. PezepBHoe konupoBanue. [laponbHas 3anuTa apxusa.

[MudpoBanne naHHbIX. CUMMETPUYHBIE W HECUMMETPUYHBIE IIHQPBHI.
[Mudper npocroit 3amensl. [udp Leszaps. [udp Buxenepa. Anroputm
mdposanus RSA.

Teoperuyeckne 0CHOBbI HHpOPMATHKHI

Nudopmanus, nanueie u 3HaHus. MHpopmanmoHHble Ipouecchl B MPUPOJIE,
TEXHUKE U OOLIECTBE.

HenpepblBHbIE W [JUCKPETHBIE BEIMYMHBI M CcUTHadbl. HeoOxoauMocThb
JUCKpEeTU3aluu MHGOpPMALMK, NPEeJAHAa3HAYUEHHOW /JI1 XpaHEHUs, Mepelayd u
00pabOTKH B IUPPOBBIX CUCTEMAX.

JIBonuHoe KoAMpOBaHUE. PaBHOMEpHbIE U  HEPaBHOMEPHBIE  KOBI.
JlexoaupoBaHue COOOILIEHUM, 3aMCAaHHBIX C MOMOIIbI0O HEPABHOMEPHBIX KOOB.
Ycenosue @ano. IloctpoeHne OMHO3HAYHO IEKOIMPYEMBIX KOJIOB C MOMOIIBIO
nepesa. Enunuiel u3mepenus koiandectsa nHGopMmanuu. AndaBUTHBINA MOIX0J K
OLICHKE KOJIMYeCTBa HH(POPMALIUH.

Cucrembl cuucienus. Pa3BépHyTas 3amuch LEIbIX W JIPOOHBIX YHUCEN B
NO3ULMOHHON cucteMe cunciaeHusa. CBOHCTBA NMO3MLUMOHHOM 3alMCH YuCia:
KOJIMYECTBO LU(p B 3aIUCH, MPU3HAK JACTUMOCTH YUCIIA HA OCHOBAHHE CHCTEMBI
CUMCIIEHHSI. AITOPUTM MEPEBOAA LIEJIOT0 YUCia U3 P-UYHON CHCTEMBI CUMCIIEHHS B
JECSITUYHYIO. AJITOPUTM MEpeBojia KOHEYHOW P-uuHON Opodu B NECATUUHYIO.
ANropuT™m nepeBo/ia LEeJIoro Yucia u3 IeCITHYHON CUCTEMBI CUYMCIIEHHS B P-MUHYIO.
[lepeBoa KOHEUHOM necaTHYHON MpoOu B P-uunyro. J[BomdHas, BOCbMepUYHas U
HIECTHAAIIATEPUYHAs CUCTEMbI CUMCIICHHUS, CBSA3b MEXAy HUMU. ApupMeTniecKkue



Oonepalvu B NO3MIMOHHBIX CHUCTEMAax CYHUCIECHUA. TpOWYHAS YpPaBHOBELICHHAs
CHCTEMA CUUCIICHUSA. [|BOMUHO-AECATUYHAS CUCTEMA CUUCIICHHUS.

Komuposanne TtekctoB. KommpoBka ASCII. OnpHoGaliTHBIE KOJMPOBKH.
Crangapr UNICODE. Kommpoka UTF-8. Ompenenenue uHGOPMAIMOHHOTO
00BEMa TEKCTOBBIX COOOIIEHHUH.

KomupoBanne  m3oOpaxenuit. Ouenka  uHOpManmoHHOro  o0bEMa
rpauyuecKux JaHHBIX NP 33JJaHHBIX pa3pelIeHUuH U TyOrHe KOIMPOBaHUS I[BETA.
[lBeroBbie Monenu. BekTopHoe komupoBanue. Dopmatbl rpapuueckux (ainos.
Tpéxmepnas rpaduka. @paxranbHas rpaduka.

Komupoanue 3Byka. OuieHka HHPOPMAIIMOHHOTO 00bEMa 3BYKOBBIX JAHHBIX
IIPU 33JIaHHBIX YaCTOTE IUCKPETU3ALMU U PA3PAIHOCTU KOJUPOBAHMUS.

Anrebpa noruku. [loHsTe BbICKa3biBaHMs. BrickasbiBaTebHBIE (HOPMBI
(npenukatbl). KBaHTOPHI CyIIECTBOBAHMS U BCEOOUTHOCTH.

Jlornyeckue omepauuu. TaOnuibl MCTUHHOCTH. Jlornueckue BBIpaXKEHUS.
Jlornueckue ToxaecTBa. JlOKa3aTelbCTBO JIOTMUECKUX TOXKAECTB C MOMOILIBIO
TaOJIMLl UICTUHHOCTH. JIornueckue onepanuu 1 ornepaluy HaJl MHOKECTBAMH.

3aKoHbl aireOpbl JOTMKHU. ODKBUBAJICHTHBbIE MNPEOOpa3OBaHUS JOTUYECKHUX
BBIp@XCHUU. JIornyeckue ypaBHEHUs U CUCTEMBI YPABHEHU.

Jlornyeckue QyHKUUU. 3aBUCHMOCTH KOJIMYECTBA BO3MOXKHBIX JIOTHYECKUX
(GyHKIUH OT KOJIMYECTBA apryMeHTOB. [losHbIe cucTeMBbl TOrnYecKux (QyHKIUM.

Kanonunueckne  gopmbl  sormdeckux  BblpakeHud.  CoBeplleHHbIE
JTU3bIOHKTUBHBIE W KOHBIOHKTUBHBIE HOPMAJIbHBIE (POPMBI, QJITOPUTMBI HX
NOCTPOEHUS 1O TaOJIHIEe HCTUHHOCTH.

Jlormyeckue »3n€eMEHTBI B CcOCTaBe KommbioTepa. Tpurrep. Cymmarop.
MHoropaszpsaaaeii cymmarop. IloctpoeHne cxeMm Ha JIOTHYECKUX AJIEMEHTax IO
3aJaHHOMY JIOTUYECKOMY BBIP@KECHMIO. 3allCh JIOTUYECKOTO BBIPAXKEHUSA I10
JIOTUYECKOM CXEME.

[IpencraBiieHHe ILENbIX 4YHCEN B NaMATH KoMmmbloTepa. OrpaHUYeHHOCTb
JMara3soHa 4YMCel NpPU OrpaHWYEHHUH KOJIMYecTBa paspsanoB. llepenonnenune
pa3psIHOM ceTKH. be33HakoBbIe W 3HAKOBBIC JaHHBIC. 3HAKOBBIM OHUT. J[BOMYHBIM
JIOTIOJTHUTEIIBHBIN KOJI OTPULIATENIBHBIX YUCEIL.

[ToOutoBbie sorumueckue omnepauuu. Jlornueckuit, apudmerndyeckuii u
mukmaeckuid - casurd.  [lludpoBanre ¢ moMoOmpBIO TOOMTOBOM — OmeEpaluu
«uckimovarouiee M.

[IpencraBneHne BELIECTBEHHBIX YHCEN B MaMSITH KOMIBIOTEpA. 3HAualas
4acTh M MOPSAJIOK 4ucia. /lnama3on 3HaueHU BeleCTBEHHBIX ducen. [IpoGiemsl
XPAaHECHUSI BEIIECTBEHHBIX YMCEJ, CBA3aHHBIE C OrPAaHUYCHUEM KOJIMYECTBA
pa3psaoB. BbINONHEHME omnepauuii ¢ BEMISCTBEHHBIMM YHCIIAMHU, HAKOIUJICHUE
OIIMOOK TIPH BHIYUCIICHUSX.



AJITOPUTMBI U IPOTPAMMHPOBAHHUE

Omnpenenenre BO3MOXHBIX PE3yJbTaTOB pabOThl MPOCTEUIINX aIrOPUTMOB
YOPABJIEHUS HCIOJHUTEIAMU M BBIYMCIHUTEIBHBIX alropuTMoB. OmpeneneHue
UCXOJHBIX JaHHBIX, IPU KOTOPHIX aJITOPUTM MOKET J1aTh TpeOyeMblil pe3yibTar.

Oranbl pemieHuss 3anad Ha KomnbroTepe. MHCTpyMEeHTalnbHbIE CPEACTBA!
TPAHCIATOP, OTIATYUK, NpoduaupoBmuK. KomMnwisius W HHTEpIpeTaIus
nporpaMm. BupTyanbHble MallIMHbI.

WNurerpupoBannas cpeaa pa3paboTku. MeToisl OTJIAgKU  MPOrpamM.
Hcnonb3oBanue TtpaccupoBouHbIX Tabnuil. Otnagounbiii BbiBOA. [lomraroBoe
BBIITOJIHEHUE MTpOorpaMMbl. Touku octaHoBa. [IpocMOTp 3HaYEHUI IEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tumnsl gaHHBIX:
LIEJIOUYHCIICHHBIE, BEILIECTBEHHBIE, CHMBOJIbHBIE, JIornueckue. BerBnenus. ClnoxHbie
ycnoBus. Lukibl ¢ ycnoBueM. LlMkibl 1m0 mepemeHHOM. B3amMo3amMeHseMOoCThb
pa3IMYHbIX BHJIOB LMKIOB. HMHBapuanT unwukna. CocraBlieHHME UIUKIA C
UCIIOJIb30BaHUEM 3apaHee ONPEACIIEHHOIO MHBAPHUAHTA ITUKJIA.

JloxymenTupoBanue nporpamMm. Mcnons3oBanue kommeHTapues. [loaroroska
ONMCAHUSI IPOTrPaMMBbI U UHCTPYKLNH IS TTOJIb30BATENS.

AnropuTmMbl 00pabOTKM HATYPaJIbHBIX YMCEN, 3alIMCAHHBIX B MO3ULIMOHHBIX
CUCTEMAaX CYHUCJIEHHUS: pa30MeHHe 3almucd Yucia Ha OTAeNbHbIE IUQPHI,
HaXOXXJEHUE CYMMbl W TpOU3BEIACHUS UU(Dp, HAXOKACHHE MaKCUMaJbHON
(MUHUMAJIBHOW ) LIUGPBI.

Haxoxnenue Bcex IMpOCTBIX YMCEN B 3aJaHHOM auanasose. IIpencraBnenune
YKCIa B BUJIe HA0Opa MPOCTHIX COMHOXKUTENEH. ANTOPUTM OBICTPOrO BO3BEACHUS B
CTEIICHb.

O0paboTka JaHHBIX, XpaHAIUXCcs B (paitiax. TexcToBble U TBOMYHBIE (DAIIbI.
daitnoBble nepeMeHHbIe ((pailioBble ykazaTenu). UteHue u3 Qaitna. 3anuch B (aii.

Pa36uenue 3amaun Ha moa3amaun. [lommporpammel (porieAypsl u QYHKITAN).
Pexypcusi. PexypcuBHble 00BeKTHl ((paxTanbl). PekypcuBHBIE TpOLEAYypHl H
¢ynkuuu. Mcronp30BaHue cTeka Ajsl OpraHu3alii PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CcTaHAapTHOM OHOMMOTEKH S3bIKa MPOrPaMMHUPOBAHUA.
[lonkmiouenne  OUONMMOTEK  MOANPOTPAMM  CTOPOHHUX  NPOU3BOJUTEINICH.
MoaynpHBIA IPUHIMI TOCTPOEHUS IPOTPaAMM.

Uwucnennpie MeTObl. ToUHOE M MPUOMIKEHHOE peleHus 3a1a9n. YucieHHbIe
METOJbl pEIIeHHs] ypaBHEHUH: MeToA mnepebopa, METO] MOJIOBUHHOTO ACICHUS.
[TpubmmkEHHOE BBIUMCICHHE JUIMH KPHBBIX. BbIyucieHue miomanei ¢Guryp c
IOMOIIBIO YHUCIIEHHBIX METOAOB (METOJ MPSMOYTrOJIBHUKOB, METOJ Tpaneuui).
[Touck ™akcumyma (MHUHHUMYMa) (QYHKIIUM OJHOM TIEPEMEHHOW METOAO0M
IIOJIOBUHHOTO JCJICHUS.



OOpaboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHBIE  (QYHKIHHM  sI3bIKA
IPOrPaMMHPOBAHUS JJIsE 00OpaOOTKH CUMBOJIBHBIX CTPOK. AJTOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: TMOJCYET KOJIMYECTBA TIOSIBICHUM CHMBOJIa B CTpPOKE,
pa30HneHue CTPOKH Ha CJIOBa IO MPOOEIbHBIM CUMBOJIaM, IIOUCK MOACTPOKH BHYTPU
JAHHOW CTPOKH, 3aMEHA HalICHHOM MOJICTPOKH Ha IPYTYIO CTPOKY. [ 'eHepanus Bcex
CIIOB B HEKOTOpOM ayipaBUTE, YAOBIETBOPSIOMIUX 3aJaHHBIM OTPAHUYCHUSIM.
[IpeoOpa3zoBaHue yncCiIa B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl W MOCHEAOBATENLHOCTH uucesl. Bpruncienne 0000IIEHHBIX
XapaKTEePUCTUK AJIIEMEHTOB MAaCCHBA WJIM YHCIIOBOM MOCIIEI0BATEILHOCTH (CYMMBI,
POU3BEACHUS, CPETHEr0 apU(PMETHUECKOTO, MUHUMAIHHOTO U MAaKCUMaJIbHOTO
AJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBIETBOPSIOUIUX 3aJaHHOMY YCIIOBHUIO).
JIMHEMHBIN NOMCK 33JJTaHHOI0 3HAUCHUS B MAaCCHUBE.

CoptupoBka oHOMEpHOro Maccupa. [IpocTbie METOabl COPTUPOBKU (METOA
ny3bIpbKa, METOJ| BbIOOpa, COPTHpPOBKA BcTaBKamu). COPTUPOBKA CIHSHUEM.
beictpast coptupoBka wmaccuBa (amroputMm QuickSort). JIBowuHBI TOUCK B
OTCOPTHUPOBAHHOM MAacCCHUBE.

JIBymepHble MaccuBbl (MaTpHIlbl). AJTOPUTMBbI O0OpPAOOTKU JBYMEPHBIX
MacCHBOB: 3aII0JIHEHHE ABYMEPHOI'O YMCIOBOr0 MacCHBa 1O 3aJaHHBIM IIpaBUiIaM,
MOMCK JIEMEHTA B IBYMEPHOM MAacCHBE, BBIUHUCIEHUE MAaKCUMyMa (MUHHMYyMa) U
CyMMBI 3JIEMEHTOB JBYMEPHOI'O MAcCHBa, MEPECTAHOBKA CTPOK M CTOJOIOB
JIBYMEPHOI'O MacCHBa.

HNupopmanoHHbIe TEXHOJIOIHH

TekcToBwIil mporieccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
opdorpadun m rpammarvkud. CpencTBa NOMCKAa M aBTO3aMEHbl B TEKCTOBOM
npoueccope.  HMcnons3oBanme  crwied.  CTpyKTypUpPOBaHHBIE — TEKCTOBBIE
nokymeHTbl. CHOckM, ornaBieHue. KoiektuBHas paboTa ¢ JOKyMEHTaMH.
HNHCTpyMEHTHI pelieH3upOBaHUs B TEKCTOBBIX Mpoleccopax. O6iayHbie CEpBUCHL.
JlenoBas nepemnucka. Pedepar. [IpaBuna muTupoBaHus HCTOYHUKOB U 0POpPMIICHUS
oubmuorpapuyeckux ccbuiok. OdopMieHHe CnucKa JUTepaTypbl. 3HAKOMCTBO C
KOMIIBIOTEPHOW BEPCTKOM TEKCTa. TEXHUYECKHME CpPEACTBA BBOJA TEKCTA.
Criennanu3upoBaHHbIE CPEICTBA PEAAKTUPOBAHUS MATEMATUYECKUX TEKCTOB.

Ananu3 naHHbIX. OCHOBHBIE 33J1a4M aHAIW3a JAHHBIX: MPOTHO3HPOBAHUE,
KJaccupuKanus, Kiactepuzalus, aHanu3 OTkiIoHeHHH. I[lociemoBaTenbHOCTD
perieHus 3a7a4 aHajau3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OUYMCTKA W OIICHKA
KauyecTBa JAHHBIX, BHIOOP W/WIHM MOCTPOEHUE MOJIENH, peoOpa3oBaHue JaHHBIX,
BU3yaJIM3allisl TAHHBIX, UHTEpPIIPETalus pe3yabTaroB. [IporpaMmusie cpencta u
UHTEPHET-CEPBUCHI sl 00pabOTKU M MpEeJCTaBlICHUs JaHHBIX. bosbiine naHHbIe.
MammnHoe o0yuenue. MIHTemekTyanbHbIi aHaIU3 TaHHbIX.



AHanu3 JaHHBIX C MOMOIIBIO AJIEKTPOHHBIX TaOIuIl. Bhruucienne cymmsl,
cpeaHero apuMeTHIECKOT0, HAanOOJIbIIero (HAMMEHBIIIET0) 3HAUCHHS JAraria3oHa.
Boruucnenne kodduimenta Koppessiiuu JByX psAoB JaHHBIX. [loctpoenwue
CTONOYATHIX, JUHEHYAThIX U KpyroBbix jguarpamm. lloctpoenue rpadukos
¢dbynkiuit. [TonGop nuHUYM TpeHa, peleHre 3a1a4 TPOrHO3UPOBAHUS.

UnclIeHHOE pCIICHHEe YpPaBHCHUH C TIOMOIIBI0 IMOJ00pa TMapaMmerpa.
OnTrMu3anys Kak MOMCK HAWTYUIIero pelieHus B 3aJlaHHbIX yciaoBusax. LleneBas
byHKIMsA, orpaHnyeHus. JIoKaabHbIC U NI00ATBHBIM MUHUMYMBI 1IeJICBON (DYHKIIHH.
Pemrenne 3a1a4 onTUMH3AIMN C TTIOMOIIBIO 3JICKTPOHHBIX TaOJIHII.

11 KIIACC

TeopeTnueckne 0CHOBbI HHPOPMATUKH

Teopernyeckue NOIXOJbI K OLEHKE KOJMYecTBa HMHGOpMALMKU. 3aKOH
aguTuBHOCTH uUH(popmaruu. Popmyna Xaptim. MHbopmalus U BEpPOSITHOCTS.
®opmyna llleHHoHa.

Anroputmbl cxaTus JaHHbIX. AnroputM RLE. Anroputm Xaddmana.
AnroputMm LZW. AAropuT™mbl CKaTHs JaHHBIX C MOTEPSMU. Y MEHbILICHHUE TITyOUHBI
KojupoBaHus 1BeTa. OCHOBHBIC Ujieu anroputmoB cxatust JPEG, MP3.

CkopocTh Tmepelayd JaHHBIX. 3aBUCHUMOCTh BpPEMEHM Iepeadyd  OT
uH(pOpMaIIMOHHOTO 00bEMa JAaHHBIX U XapaKTEPUCTUK KaHalla CBs3U. [IpuyuHbI
BO3HUKHOBEHUS OIIMOOK mpu Tnepedadye JaHHbIX. Kojbl, MO3BOJISIONIUE
OOHapyXUBaTh W HCHPABIATH ONIMOKH, BO3HHUKAIOIIUE MpHU Meperaye JaHHBIX.
Paccrosuue Xsmmunra. KoaupoBanue ¢ noBropenuem 0utoB. Koabl XsmMMuHra.

Cucrembl. KOMIIOHEHTBI CHCTEMBI W HX B3auMoaeucTBUE. CHCTEMHBIN
s dekt. Ynpapnenue kak nHOOpMalMOHHBIN nporiecc. OOpaTHas CBSI3b.

Mopenun u monenupoBanue. Llens MonenupoBanusa. COOTBETCTBHE MOJIEIU
MOJCIIUPYEMOMY OOBEKTY WJIM Mpoleccy, Lean MojJeaupoBanusa. Dopmann3zanus
MPUKJIAJIHBIX 3a]1a4.

[IpencraBnenne pe3ynbTaTOB MOJEIUPOBAHUS B BUIE, YAOOHOM Jid
BOCHIPHSITHS YEJIOBEKOM. ['padmdeckoe mpeaCcTaBICHUE JAHHBIX (CXEMBbI, TAOIHUIIHI,
rpadukn).

I'padpr. OcHoBHBIE MOHSATHA. Buabl rpados. Omucanne rpadoB ¢ TOMOIIBIO
MaTpUll CMEXHOCTH, BECOBBIX MAaTpHll, CIHUCKOB CMEXHOCTU. PemieHue
ANTOPUTMUYECKUX 3a7ad, CBS3aHHBIX C aHaimm3oM TpadoB (MMOCTpOEHUE
ONTUMAJILHOTO TYTH MEXIy BepIiMHamMu rpada, ompeaeleHne KOJIWYeCcTBa
Pa3TUYHBIX MyTEH MEXy BEpIUIHHAMU OPUEHTUPOBAHHOTO AIUKINYECKOTO Tpada).

JlepeBbs. bunaproe nepeBo. JlepeBbs momcka. CrocoObl 00Xona Jaepera.
[IpencraBnenne apudMeTUYECKUX BBIPAKCHUM B BUJE JepeBa. JIUCKpEeTHBIE UTPHI
JIBYX UTPOKOB ¢ NotHOU nH(opMmanuei. [loctpoenue aepesa nepedopa BapuaHTOB,



ONHCAaHUE CTPATETUU UTPhl B TAOJMYHON (opMe. BRIMIphILIHbIE U TPOUTPHILIHbIE
NO3ULMHU. BEIMIPBIIIHBIE CTPATETUH.

CpencTBa MCKYCCTBEHHOIO MHTeEJIEKTa. CepBHCHI MAIMHHOIO INEPEBOAA U
pacrio3HaBaHusi yCTHOM peun. KorHutuBHBIE cepBUCH. WaeHTH(UKALNS U TTOUCK
U300paKeHUI, pacro3HaBaHHe T Camoo0yuaromuecs CHUCTEMBI.
NckyccTBEHHBI MHTEIJIEKT B KOMIIBIOTEPHBIX HUrpax. Mcmosib30BaHHE METOJ0B
UCKYCCTBEHHOI'0 MHTEIJIEKTa B O00ydJalmux cuctemax. Mcnonb3oBaHue MeToA0B
UCKYCCTBEHHOI'0 MHTEJUJIEKTa B poOoToTexHuke. MHTepHer Bemieil. [lepcnexkTuBbl
Pa3BUTHSA KOMIIBIOTEPHBIX UHTEIJIEKTYaNIbHBIX cucTeM. HellpoHHbIE CEeTH.

AJITOPUTMBI U IPOrPAMMHUPOBAaHHE

dopmanuzanys NoHATHS anroputMa. MammuHa TeropUHra KaKk yHUBEpCalbHas
Mozenb BelurcieHui. Tesuc Uépua—Trropunra.

OueHka CIOXHOCTH BblYMCIICHUW. Bpemst pa®oThl 1 00BEM HCMOIB3YEMOM
naMaTH, MX 3aBUCUMOCTb OT pa3Mepa MCXOIHBbIX JaHHbIX. OueHka
ACHMIITOTUYECKON  CIIOKHOCTH  QITOPUTMOB. AJNTOPUTMBI  MTOJIMHOMHUAJIBHOU
cnoxHocTH. [lepedopHbie anropuTmsl. [IpruMepbl pa3nuyHbIX aarOPUTMOB PEILICHUS
OJIHOM 3a7a4M, KOTOPbIE UMEIOT PA3JIUYHYIO CJI0KHOCT.

[louck mpoCThIX YMCEN B 3aJaHHOM JUAIla30HE C MOMOILIBIK aJIrOpUTMa
«petieto DparocheHay.

MHoropa3psiiHbIe Leble Yncia, 3a1a49d JUIMHHOW apu(METUKH.

CnoBapu  (accolMaTMBHBIE MAaCCHUBBI, OTOOpa)keHus).  XdII-TaOJIUIbI.
[locTpoenue angpaBUTHO-4aCTOTHOT'O CJIOBAps VISl 3aJaHHOTO TEKCTA.

Creku. AHanmu3 MPaBUIBHOCTH CKOOOYHOrO BbIpaXeHHUs. BpiuncieHue
apu(pMETUUYECKOTO BBIPAKEHHUSI, 3aIITUCAHHOTO B TOCTPUKCHOMN (opMme.

Ouepenu. Mcnonb3zoBanne ouepeau JUisl BDEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbl Ha rpadax. IlocTpoeHne MHUHMMaIBHOTO OCTOBHOI'O JI€peBa
B3BEILICHHOTO CBSI3HOTO HEOPHEHTHPOBaHHOTO Tpada. KomuuecTBo pa3nnyHbIX
nyTeld MEX]y BEpIIMHAMH OPUEHTHPOBAHHOTO ALMKIWYECKOIro rpada. AIroputm
JIEHUKCTpBL.

epeBbs. Peanuzanusa nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Ounapubie) gaepeBbs. llocTpoeHue nepeBa s 3alaHHOTO apUPMETUYECKOTO
BeIpaXeHHs. PekypcuBHbBIE anropuTMbl 00Xxoaa aepeBa. lcmonb3oBaHue cTeka H
ouepeu st 00Xo0a JiepeBa.

JluHamMu4eckoe MporpaMMUpOBaHME KakK METOJ peleHus 3aJad ¢
COXpPaHEHUEM IPOMEXKYTOUYHBIX PE3YyJbTAaTOB. 3aJadd, pPEIIAEMbIE C MOMOIIbIO
JUHAMUYECKOTO MPOTrpaMMHPOBAHUS: BBIYUCICHHE PEKYPCUBHBIX (DYHKIHUH,
NOJICYET KOJIMYECTBA BAPUAHTOB, 33Ja4l ONTHUMH3ALUY.

[Torsitue 06 0OBEKTHO-OPHUEHTHPOBAHHOM MPOTrpaMMHUpPOBaHUU. OOBEKTH U
kiaccsl. CBoiicTBa U MeTOJbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIIU3.



Pa3paboTka mporpamMmmM Ha OCHOBE OOBEKTHO-OPHMEHTHUPOBAHHOTO IOIXOJA.
WNukancynsius, HacJaeA0BaHKe, MOTUMOPHU3M.

Cpenst ObicTpoii pazpaboTku mporpamm. I[IpoekTupoBanue wuHTepdeiica
noJib3oBaTesis. Mcrnoap30BaHe TOTOBBIX YIIPABISIEMBIX 3JIEMEHTOB JIJIsI TOCTPOCHHUS

uHTEpPeiica.
O630p  s3pIkOB  mporpammupoBanus.  [lomsitue o  mapaaurmax
IPOrpPaMMHUPOBAHUSI.

HNudopManmoHHbIe TEXHOJIOTHH

OTanbl  KOMIIBIOTEPHO-MATEMATHUYECKOTO  MOJEIHUPOBAaHUS:  IMOCTAaHOBKA
3ajayu, pa3paboTka  MOJEIH, TECTUPOBAHME  MOJIEIH, KOMIIBIOTEPHBIN
AKCIEPUMEHT, aHAJIU3 PE3YyJbTATOB MOJACIIUPOBAHUSI.

Jluckperuzanuss Npu MaTEeMaTUYECKOM MOJEIUPOBAHUM  HENPEPBIBHBIX
npoueccoB. MonienupoBanue IBuxkeHus. MoieaupoBanre OMOJIOTMYECKUX CUCTEM.
MaremaTuueckue MOJEIM B DKOHOMHUKE. BBIYMCIUTENBHBIE HDKCIEPUMEHTHI C
MOJIETISIMU.

O6paboTka pe3yJlbTaTOB SKCIEpUMEHTA. MeToJ, HauMEHbBIINX KBaJApPaTOB.
OueHka 4YHUCIOBBIX MAPaMETPOB MOJCIHUPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHre 3aBUCUMOCTEN 110 pe3yJIbTaTaM dKCIIEPUMEHTA.

BepostHoctheie  mopenu.  Metoasl  Monte-Kapno.  MMutanmonHoe
MozenupoBanure. CUCTEMbI MACCOBOI'O OOCITYKUBAaHHUS.

Tabnuunbie (pessiMoHHBIE) O0a3bl JaHHBIX. Tabnuia — MpeJCcTaBICHUE
cBelleHni 00 OMHOTHUMIHBIX 0OBekTax. Ilojre, 3amuch. Kmrou tabmumel. Pabora ¢
roToBoil 0a3oil JaHHBIX. 3amnojiHeHuWe Oa3bl naHHbIX. [louck, copTUpoBKa u
(¢uibTpaluMs JaHHBIX. 3aIpOoChl HAa BBIOOPKY JaHHBIX. 3alpoChl ¢ MapaMeTpaMHU.
Brruucnsiemsie moss B 3amnpocax.

MHoroTtabinyHblie 0a3bl JaHHBIX. THUIIBI CBSA3E MexX a1y Tabnuamu. BHemHmit
kiro4. LlenocTHOCTh 0a3bl JaHHBIX. 3aMpPOCHl K MHOTOTAOIMYHBIM 0a3aM JIaHHBIX.

NHutepuer-npunoxenns. [lonsaTre 0 cepBepHON M KIMEHTCKOM YacTsAX CauTa.
TexHOonorusa «KJIHEHT — CepBEp», €€ TOCTOMHCTBA M HeAOCTaTKU. OCHOBBI S3bIKa
HTML u xackamaeix Ttabmur ctwireid (CSS). Croenapuu Ha s3bike JavaScript.
®dopmbl Ha BEO-CTpaHUIIE.

Pa3mernienune BeO-caiiToB. Yciryra XOCTUHTA. 3arpy3ka (aiiioB Ha CaiT.

BBon m300pakeHni ¢ WCMONB30BAHUEM PA3JTUYHBIX HU(PPOBBIX YCTPONCTB
(mdpoBeIX (hoTOAMMapaToB U MUKPOCKOIIOB, BUICOKAMEp, CKAHEPOB M JPYTUX
ycTporicTB). ['padmueckuii pemxakrop. Paszpemenue. Kaapuposanue. Ucnpapnenue
nepcnektuBbl.  ['ucrorpamma. Koppekuuss  ypoBHEH, KOpPpPEKLHs  LIBETA.
OOGecrBeunBanue MBETHBIX wu300pakeHuit. Perymn. PabGota ¢ obmactsamu.
OuUIbTpHL.



MHorocnoiiaele u300pakeHus. TekcroBele cion. Macka cimos. Kanambl.
Coxpanenue BblJeneHHONW obOnactu. [loaroroBka wimocTpanuii s BeO-CaiiTOB.
AHUMUpOBaHHBIE U300paKEHUSI.

Bekropnas rpaduxa. I[IpumutuBbl. W3mMeHeHue mopsiaka SIEMEHTOB.
BripaBHuBanue, pacrnpenenenue. I'pynmuposka. Kpussie. dopmaTel BEKTOPHBIX
pucyHkoB. VMcnonb3oBanue KOHTYpoB. BekTopuzaius pacTpoBbIX H300paKEHUN.

[IpyuHLMIBI TOCTPOCHUS U PENAKTUPOBAHUS TPEXMEPHBIX Mojienel. CeTouHbIe
Mozaenu. Marepuanbl. MojaenupoBaHe HMCTOYHHUKOB OCBelleHUs. Kamepsl.
AnutuBHbie TexHoNoruu (3D-nipunteps). [loHsTHE 0 BUPTYaIbHOM peagbHOCTH U
JOTIOJIHEHHOW peaIbHOCTH.



INTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHMA IIPOTPAMMBI 110
MHO®OPMATUKE (YIJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJIHEI'O
OBIIEI'O OBPA3SOBAHMA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE  pe3yNbTaThl  OTPAXAlOT TOTOBHOCTh U  CIOCOOHOCTH
oOy4Jaronmxcss pPyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEW IO3HIIUEH
JUYHOCTH, CHCTEMOW IEHHOCTHBIX OpHUEHTAIM, TO3UTUBHBIX BHYTPEHHUX
yOeXJIeHu!, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IEHHOCTSIM  POCCHICKOTO
oOI11ecTBa, paCUIMPEHHE KUZHEHHOTO OIMbITa M OMNBITAa JACSITEIILHOCTU B MPOIECCE
peanu3aluMyd  CpeACTBaMM  yuyeOHOro TpeJMeTa OCHOBHBIX  HalpaBJIEHUMN
BOCIIUTATEIIBHON JICATEIHBHOCTH.

B pesynbraTte wu3ydenus MHGOPMATUKM HA YPOBHE CpPEIHEro OOIIero
obOpaszoBaHus y oOyuaronierocss OyayT cpopMHUpOBaHBI CICAYIOIINE JIMYHOCTHBIC
pe3yabTaThI:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HAHHUE CBOUX KOHCTUTYITMOHHBIX MTPaB M 00S3aHHOCTEH, yBaXKCHHE 3aKOHA
U TIPaBOMOPSIKA, COONIOJCHUE OCHOBOIIOIATAOIIMX HOPM HH(POPMAIMOHHOTO
npaBa U UHPOPMAITMOHHOM 0€30MaCHOCTH;

TOTOBHOCTh TPOTHBOCTOSATH HJACOJOTHH OKCTpEMH3Ma, HaIlMOHAIM3MAa,
KCeHO(OOMM, NUCKPUMHHAIIMM TI0 COLHUAIBHBIM, PEJIMTHO3HBIM, PAaCOBBIM,
HAIMOHATBHBIM MMPU3HAKAM B BUPTYaJILHOM MTPOCTPAHCTBE;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

IIEHHOCTHOE OTHOIIICHNUE K UCTOPUIECKOMY HACIICINIO, TOCTIKEHISIM Poccun
B HayKe, ICKYCCTBE, TEXHOJIOTHUSIX, IOHUMAaHNE 3HAYCHUS NHHOPMATHKHU KaK HAYKH
B )KM3HH COBPEMEHHOT'0 OOIIIECTBA;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEICHNS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh Ha MOPAJTbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIC B
cetu MuTepHer;

4) 3¢TEeTU4eCKOTr0 BOCIIUTAHUS:

ACTETHYECKOE OTHOIICHHE K MHpY, BKJIIOYas OCTETUKY HAYYHOTO W
TEXHUYECKOTO TBOPYECTRA,;

CIIOCOOHOCTh BOCTIPUHUMATH Pa3IMYHBIE BHUJBI HMCKYCCTBA, B TOM YHCIE
OCHOBAHHOT'O Ha HCIIOIh30BaHUN WH(DPOPMAITMOHHBIX TEXHOJIOTUH;

5) pusuecKoro BOCHUTAHMS:

chopMHUPOBAHHOCTh  370pOBOr0 M Oe3omacHoro  oOpaza  KM3HH,
OTBETCTBEHHOT'O OTHOIIICHHUS K CBOEMY 370POBBIO, B TOM YHCJIE 32 CUET COOIIIOICHHUS



TpeOoBaHMl  0€30MacHOM  AKCIUTyaTallid  CPeICTB  MHGOPMAIIMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTUH;

6) Tpya10BOrO BOCIIMTAHMSA:

FOTOBHOCTh K AKTHUBHOW JAESATEIIBHOCTU TEXHOJIOTUYECKOM M COLMAJIbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSTEIHHO
BBITIOJIHAThH TaKyl0 JEATEIbHOCTD;

uHTEpec K cdepam mTpodecCHOHaNbHON AESITENIbHOCTH, CBS3aHHBIM C
UH(OPMATUKOMN, MPOrpaMMUPOBAHUEM M HH(POPMALUOHHBIMU TEXHOJIOTHSIMH,
OCHOBAHHBIMU Ha JOCTIKEHUSX HAYKH HMHQOPMATUKU U HAYYHO-TEXHUYECKOTO
nporpecca, yMeHHE CcOBepIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccuu u
peann30BbIBaTh COOCTBEHHbIE KU3HEHHbIEC TIJIAHbL;

FOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHUI0 W CaMOOOPa30BaHUIO Ha
MPOTSHKEHUU BCEH )KU3HH;

7) 3K0J10rH4eCKOro BOCIIUTAHMS:

OCO3HaHUE TI00aTBbHOTIO XapaKTepa HKOJOTHMYECKUX MpoOJIeM U myTed ux
pemieHus, B TOM 4YHUCI€ C€ Y4E€TOM BO3MOXKHOCTEH HMH(POPMALMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

8) HEeHHOCTH HAYYHOI0 O3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKH, AOCTHKEHHSIM HAy4YHO-TEXHUUYECKOIrOo Mporpecca M
0011IeCTBEHHOM MPAKTUKH, 32 CUET MOHUMAHUS POJIM MHPOPMAILIMOHHBIX PECYPCOB,
MH()OPMAIIMOHHBIX MPOILIECCOB M HUHPOPMAIMOHHBIX TEXHOJOTUM B YCIOBHUSX
udpoBoii TpaHchopMaIii MHOTUX C(Ep KU3HU COBPEMEHHOI'O O0ILIECTBA;

OCO3HAHWE IIEHHOCTH HAyYHOW JAESATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO U UCCIEN0BATEIBCKYIO JEATENbHOCTh MHANBUYAJIbHO U B TPYIIIIE.

B npouecce 1ocTrKEHU TUYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTrPAMMBI 110
uHpopMaTuke y 0oOy4aromMXcsl COBEPIICHCTBYETCS SMOILIMOHAIBHBIN WHTEIICKT,
npeanoararmui chopMUPOBaHHOCTD:

CaMOpETyJIMPOBAaHUS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IMIOBEJCHHE, CIIOCOOHOCTh AaJanTHUPOBAThCS K
AMOIMOHAIILHBIM U3MEHECHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;;

BHYTPEHHEW MOTHBALMHU, BKIKOYAOIIEH CTPEMIICHUE K JOCTHUKECHUIO LEIU U
yCcrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JEHCTBOBAaTh, MCXOAS U3 CBOMX
BO3MOXKHOCTEH;

OIMMATHH, BKIIOYAIONIEH CIIOCOOHOCTh MMOHUMATh AMOIIMOHATIFHOE COCTOSTHUE
JIPYTUX, YYUTBHIBATh €r0 TMPU OCYIIECTBICHHUH KOMMYHHUKAIUHU, CIIOCOOHOCTH K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COIMAJIbHBIX HABBIKOB, BKIIFOUAIOIINX CITOCOOHOCTHh BBICTPAUBATHh OTHOIIICHHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3peiiaTb KOH(PIUKTHI.



METAIIPEAMETHBIE PE3YJIBTATBI

B pesynpraTe wu3ydeHwss WHGOPMATHKHM HA YPOBHE CpPEIHEro OOIIero
oOpazoBanus y oOyuawmierocss OyayT chOpMUpPOBaHbI MeTanmpeaMETHBIE
pE3yNbTAThl, OTPAKCHHBIC B YHUBEPCAIBHBIX YUEOHBIX JCUCTBHIX, a UMEHHO —
MO3HABATEILHBIE YHUBEpPCAIbHBIE Yy4eOHBIC JIEHCTBUS, KOMMYHHUKATHBHBIC
YHUBEPCAIbHBIC Y4YeOHBIE NEHCTBUS, PETYJISATHBHBIC YHUBEpPCAIbHBIE yUeOHBIC
JICHCTBUS, COBMECTHAS JESATETHHOCTD.

Ilo3HaBaTe/IbHbIC YHMBEPCAJIbHBIE Y4eOHbIE NeHCTBUS

1) 0a30Bble JIOrHYeCcKHUeE AeCTBUSI:

CaMOCTOATENbHO  (OPMYJIMPOBATH W AKTyaJIU3UpOBaTh  MpoOIIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

YCTaHABIIMBAaTh CYIIECTBEHHbI NPU3HAK WJIM OCHOBAaHWS IJis CPaBHEHMS,
Kjaccudukauy u 00001eHNS;

ONpENCNATh IEeNH JeATeIbHOCTH, 3aJaBaTh MapamMeTpbl U KPUTEPUH HX
JOCTH)KEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B paCCMAaTPUBAEMbIX SIBIICHUSX;

pa3pabathiBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ YY4ETOM aHaIM3a UMEIOIIUXCS
MaTepHUaJbHBIX U HEMAaTePUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBHI B JIEATEIILHOCTh, OLICHUBATH COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIIE/ICTBUM €SI TEILHOCTH;

KOOPJAUHUPOBATH U BBITIOJIHATE paOOTY B YCIOBUSIX PEAIbHOTO, BUPTYaJIbHOTO
¥ KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILICHUE MIPU PEIICHUH >KU3HEHHBIX MPOOJIEM.

2) 0a3oBbI€e HCCJIEI0BATEIbCKUE 1eHCTBUSA:

BJIQ/ICTh HABBIKAMU Y4EOHO-HUCCIIEA0BATEIILCKON U MMPOCKTHOM JESITEIbHOCTH,
HaBbIKAMHM  pa3pelieHus MOpoOJieM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, MPUMEHECHUIO
Pa3JIMYHBIX METOAOB MO3HAHUS;

OCYILIECTBJISITh PA3JIMUHbIE BUIBl JESITEIBHOCTH IO IMOJIYYEHHUIO HOBOIO
3HaHUSA, €ro HMHTEPNPETANU, NPeoOpPa30BAHUI0O U TMPUMEHEHUIO B Pa3TUUYHBIX
Y4E€OHBIX CHUTYyallMsIX, B TOM 4YHCIE MOpPHU CO3JAHUU YYEOHBIX M COLMAIbHBIX
MIPOEKTOB;

dbopMUpOBaTH HAYYHBIN THM MBINUICHUS, BIaIeTh HAYIHONW TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU MOHSATUSAMHU U METOJAMU;

CTaBUTh # (OPMYIUPOBATh COOCTBEHHBIE 3a7a4ll B 0Opa30BaTEIHHOM
NESATENbHOCTU U )KU3HEHHBIX CUTYalUsX;



BBISIBIISITh NIPUYMHHO-CJICACTBEHHBIC CBSI3M M aKTyallM3MpPOBaTh 3ajauy,
BBIJIBUTATh TUIIOTE3Y €€ pelleHN s, HAXOAUTh apTyMEHTHI JIJIs TOKa3aTeIbCTBA CBOUX
YTBEPKJICHUH, 3a]1aBaTh MapaMeTpbl U KPUTEPUU PEIICHUS,

aHAIM3UPOBATh TIOJIYYCHHBIE B XOJE€ PpEIICHUs 3aJa4dl  pPe3yJbTaThl,
KPUTUYECKU OIICHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OILIEHKY HOBBIM CUTYAIIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIIECTBJIAThH LI€JICHANIPABICHHBIM TOMCK TMEpPeHOca CPEJICTB U CIOCOOOB
NENCTBUS B TPO(PECCUOHAIBHYIO CPENY;

yMETh NEPEHOCUTh 3HAHUS B IMO3HABATENbHYIO U TNMPAKTHUYECKYIO OOJacTH
KU3ZHENIEATEbHOCTH;

yYMETh MHTCTPUPOBATh 3HAHUS U3 PAa3HBIX IIPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIC HJCH, MpEUIaraTh OPUTHHAIBHBIC TIOJIXOJbI M PEIICHUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, JAOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ nundopmanmeii:

BJIa/ICTh HAaBBIKAMH IMOTYUYEHUS WH(OOPMAITUU M3 UCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOATENIbHO  OCYILECTBJIATh  IOWCK,  aHallM3, CUCTEMAaTU3alMI0 U
UHTEPIPETAINI0 HHPOPMAIIUH PA3TNIHBIX BUIOB U (OPM MPEACTABICHHUS;

co3JaBaTh TEKCTHI B pPa3aUYHBIX ¢dopMarax ¢ y4IETOM Ha3HAYCHHUS
uHpoOpMallMM W LEJEBOM  ayJuTOpuH, BbIOMpass ONTUMaJbHYIO (QopMy
NIPE/ICTABIICHUS U BU3yalIU3alliy;

OIICHUBATh JIOCTOBEPHOCTh, JISTUTUMHOCTh WH(GOpMAIHH, €€ COOTBETCTBHE
IIPABOBBIM U MOPATbHO-3TUIECKUM HOPMaM;

UCIIOJIB30BaTh  CPEICTBA  WH(MOPMAIIMOHHBIX HW  KOMMYHUKAITMOHHBIX
TEXHOJIOTUN B PENICHUU KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIIMOHHBIX
3a/1a4 ¢ cOOJII0IEHNEM TpeOOBaHU M SPrOHOMUKH, TEXHUKH O€30M1aCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBBIX M ATHYECKUX HOPM, HOPM HWH(OOPMAITMOHHOU
0e30ITacCHOCTH;

BJIQJCTh ~ HABBIKAMH  pACTO3HaBaHWA W 3aUTHl  WH(pOpMAaIuH,
nHGOPMAIIMOHHON 0€30MaCHOCTH TUYHOCTH.

KoMMyHuKaTHMBHBIE YHUBEPCAJIbHbIE YUeOHbIE /1eiicTBUSs

1) oOmienme:

OCYIIIECTBIISTh KOMMYHHUKAIIMK BO BCeX cdepax KU3HHU;

pacro3HaBaTh HEBepOaJbHBIE CpEJCTBA OOIIEHWS, MOHUMATh 3HAYEHUE
COIMAJIBbHBIX 3HAKOB, PAaCIO3HABATh MPEANOCHUIKA KOH(MDIUKTHBIX CHUTyalluid u
CMSITYATh KOH(JIUKTHI;

BJIQJCTh  Pa3IUYHBIMU  CIoco0aMu  OOIIEHUS W B3aUMOJICHUCTBUS,
apryMEHTHUPOBAHHO BECTU JTUAJIOT, YMETh CMST4aTh KOH(MIUKTHBIE CUTYAIINH;



Pa3BEPHYTO M JIOTUYHO H3J1araTh CBOIO TOUYKY 3PEHHS C HMCIOJIb30BAHUEM
SI3BIKOBBIX CPEICTB.

2) coBMeCTHAs AesITeJIbHOCTD:

MOHUMAaTh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUIYaTIbHOU
padoTHI;

BBIOMpAaTh TEMAaTHKY W METOJbl COBMECTHBIX JEHCTBHM C y4ETOM OOIMIMX
WHTEPECOB U BO3MOXKHOCTEH Ka)KI0TO 4YjieHa KOJICKTHUBA;

NPUHUMATh  IICJIM  COBMECTHOW  JEATEIbHOCTH, OPraHU30BBIBATH MU
KOOPJAMHUPOBATh JCHCTBUSI O MX JOCTHKEHUIO: COCTAaBJSATH IUIaH JEHCTBUH,
pacmpenensaTh pojid ¢ Y4€TOM MHEHUM YYacCTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM pabOThI;

OIICHMBATh KAY€CTBO CBOET0 BKJIaJa U KaXJI0T0 YYaCTHUKA KOMAaH bl B OOIITUIN
pe3yJabTar 1o pa3paboTaHHBIM KPUTEPUSIM;

mpejJiaraTb HOBBIE IIPOEKTHI, OIEHHBATh HJEH C TO3UIMU HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATErHYECKOE TIOBEJEHUE B Pa3IUYHBIX
CUTYaIUsIX, IPOSIBISTH TBOPUYECTBO U BOOOpaKEHNE, ObITh MHUIITMATUBHBIM.

PeryasiTuBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE eiiCTBUSA

1) camoopranusanms:

CaMOCTOATENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTD, BBISABIISTH
npoOJieMbl, CTaBUTh U (HOPMYJIHUPOBATH COOCTBEHHBIC 3aJlauyd B 00pa3oBaTEILHON
NESATEIbHOCTU U )KU3HEHHBIX CUTYaIUAX;

CaMOCTOATEIBLHO COCTABIISITH IJIaH PEIICHHSI TPOOIEMBI C YUETOM UMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEN U MPEAOUYTCHU;

JaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

pacuupsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUIT;

JieNiaTh OCO3HAHHBIN BBIOOD, apTyMEHTUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 3
pelLIeHHUE;

OIICHUBATH IPHUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO IMUPOKOW DPYIAUIUU B
pPa3HBIX O00JIACTAX 3HAHWW, TOCTOSHHO TIOBBINIATH CBOM OOpa30BaTENbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPO.Ib:

J1aBaTh OLICHKY HOBBIM CUTYyallMsiM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTD,
OIICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABBIKAMHM  TIO3HABATEIbHOM  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMBIX JIEHCTBUA M MBICIUTEIBHBIX MPOLECCOB, HX pE3YyJIbTaTOB H



OCHOBAHHM, UCIOJIb30BaTh MPUEMBI pedICKCUU JJIsi OLIGHKH CHUTYyalluu, BbIOOpa
BEPHOI'O PELICHUS;

OIICHMBATh PUCKU U CBOEBPEMEHHO MTPUHUMATh PELICHUS 110 UX CHUKEHHUIO;

NPUHUMATh MOTHBbI M apryMEHThl JAPYIMX MpPH aHAJIW3€ PE3yIbTaTOB
JeSITEIbHOCTH.

3) npuHsATHS ce0s U APYIrux:

IPUHUMATH ce0sl, MIOHUMas CBOU HEJIOCTATKU U JOCTOMHCTBA;

OpUHUMATh MOTHBBI W apryMEeHTbl JAPYrMX TMpH aHalM3e pe3ysibTaToB
NeSITENbHOCTH;

PU3HABATH CBOE MPABO U MPABO APYTUX HA OIIHOKY;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C TIO3ULIUU JPYTOro YeJoBeKa.

NNPEAMETHBIE PE3YJIBTATBI

B npouecce u3yuenus kypca MHGOpPMATHKU YIIIyOJIEHHOrO YpoBHA 6 10
Kacce 00yJaromMMucs OyayT JOCTUTHYTHI CIEIYIONINE TIPEeIMETHBIC Pe3yIbTaThI:

BJIaJICHUE TIPEICTABICHUAMHU O POJIM WHGOpPMAIMM M CBS3aHHBIX C HEH
IPOIIECCOB B TPHUPOJE, TEXHUKE U OOIIECTBE, MOHATUAMU «HUHDOpMAIHS,
«MH(POPMAIIMOHHBIN TIPOIECCH, KCUCTEMAY, KKOMITOHEHTHI CUCTEMBD», «CUCTEMHBIN
s dext», «uHpOpPMALIMOHHAS CUCTEMaY, «CUCTEMA YIIPaBICHUSY;

BJIaJICHUE METOJaMHU TMoWcKa HWHpopManuu B cetu VHTEepHET, yMmeHue
KPUTHUYECKU OIICHUBATh WH(OPMAIINIO, TOTYYCHHYIO U3 ceTH HTepHeT;

YMEHHE XapaKTepu30BaTh OONBIIME JaHHBIE, TPUBOAUTH MPHUMEPHI
UCTOYHHKOB WX TIOJYYCHHS U  HalpaBiCHHs HWCIOJb30BaHUSA, YMEHHE
KJacCU(pHUIMPOBaTh OCHOBHBIC 33aJayd aHajdu3a JaHHBIX (MPOTHO3MPOBAHUE,
KJaccuQuKanus, KJIacTepu3anus, aHam3 OTKJIOHCHHI), MTOHUMATh
MOCTIEIOBATEIbHOCTh PEIICHUS 3a/1a4 aHaJIM3a JaHHBIX: COOp MEPBUYHBIX JTAHHBIX,
OYHCTKAa M OIIEHKa KauecTBa JAaHHBIX, BBHIOOP W/MIU TOCTPOCHHE MOJETH,
npeoOpa3oBaHUE NAHHBIX, BU3yalIN3alus JaHHBIX, HHTEPIPETAIUs Pe3yIbTaTOB;

MOHMMAaHUE OCHOBHBIX NPHHIIUIIOB YCTPOWCTBA M (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAI[MOHAPHBIX U MOOWIIBHBIX KOMITBIOTEPOB, TCHCHIIMA PA3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHUE HaBBIKAMH PaOOTHI C OMEPaIlMOHHBIMH CHCTEMaMH, OCHOBHBIMHU
BUJIAMU TIPOTPAMMHOTO 00ECTICUCHUS JIJIsl PEIICHHs YISOHBIX 3a7a4 10 BRIOpaHHOM
CrieIuaIn3aliu;

HAJIMYUE TPEJICTABICHUN O KOMITBIOTEPHBIX CETSIX M UX POJIM B COBPEMEHHOM
MUpe, 0 0a30BBIX MPUHITUIIAX OPTAHU3AINN U (DYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
cetedl, 00 oOmUMX MTpUHIMNAX pa3padOTKU U (YHKIUOHUPOBAHUS HMHTEPHET-
IIPUIIOKEHN;



MOHUMAaHUE YyTpo3 HHPOPMAITMOHHOM O0€30MTaCHOCTH, UCIIOJIH30BAHNE METO/IOB
U CPEACTB MPOTUBOJEHCTBUS ATHUM yrpo3am, COOII0/IeHHe Mep Oe30MacHOCTH,
PEIOTBPAIIAIOIIMX HE3aKOHHOE pAaCIpPOCTPAHEHHE TEPCOHANBHBIX JaHHBIX,
coOmto/ieHne TpeOOBaHWI TEXHUKU O€30MacHOCTH W TUTHEHBI TpU padoTe ¢
KOMITBIOTEpaMU W JAPYTMMH KOMIIOHEHTaMHU HU(PPOBOTO OKPYXKEHUS, TOHUMAHHE
IIPABOBBIX OCHOB MCITIOJIb30BAaHUSI KOMIIBIOTEPHBIX MPOrpaMM, 0a3 JaHHBIX U PaOOTHI
B cetu MHTepHerT;

NOHMMAaHUE OCHOBHBIX MPUHIUIIOB AUCKPETHU3ALUU PAa3IUYHBIX BHUJOB
uHbOpMaIIK, YMEHHE ONpeNeisaTh HHPOPMALIUOHHBI O00BEM TEKCTOBBIX,
rpauueckux M 3BYKOBBIX JIaHHBIX MPU 3aJaHHBIX MapaMeTpax TUCKPETU3AllH,
yYMEHHE OINpPEAeIsATh CPEHIOI0 CKOPOCTh Mepeaun JaHHBIX, OLIEHUBATh U3MEHEHUE
BPEMEHU Tepefadyd TpH HM3MCHCHHH WH(OPMAIIMOHHOTO 00BbEMa JAaHHBIX W
XapaKTEPUCTHUK KaHaja CBS3H,

YMEHHE UCIOJIb30BaTh MPHU PEIICHUH 33]1a4 CBOMCTBA MO3UIIMOHHON 3alucHu
YHUCEJI, AJITOPUTMA ITOCTPOCHHUS 3aIUCH YHCIIa B TIO3UITHOHHONW CHCTEME CUHMCIICHHUS
C 3aJaHHBIM OCHOBAaHHEM W ITOCTPOEHHUS YHCIIA 0 CTPOKE, COJEpIKAIIeH 3aInCh
ATOTO YKCJIA B TO3UIIMOHHOMN CUCTEME CUMCIICHUS C 3a]JaHHBIM OCHOBAHHEM, YMCHHE
BBITIOJTHATH apu()METUUECKHUE ONIEPaIlii B TIO3UITMOHHBIX CUCTEMAX CUMCIICHUS;

YMEHHE BBIMOJIHATh MPeoOpa30BaHUs JIOTUUECKUX BBIPAKCHHH, HMCIIOIb3YS
3aKOHBI anreOphl JIOTUKH, YMEHUE CTPOUTh JIOTHYECKOE BBIpAKEHUE B
JTM3BIOHKTUBHON M KOHBIOHKTUBHON HOPMAJIBHBIX (hOpMax IO 3aJlaHHOHN TaOiuIe
UCTUHHOCTH, HCCJIEIOBaTh 00JacTh WCTUHHOCTH BBICKA3BIBAHUS, COJIIEPKAIIETO
NepeMEHHBIE, PEIIaTh HECIOKHBIC JJOTHICCKUE YPAaBHCHUS i CHCTEMBI YPaBHCHH;

NOHUMaHUE 0a30BbIX QJIrOPUTMOB OOpPaOOTKH YMCIOBOM U TEKCTOBOM
uHpOpMaK (3aMMCh YUCeT B MO3UIMOHHON CHUCTEME CUYHUCIICHHS, HaXOXICHHC
BCEX MPOCTHIX YUCEN B 3aJJaHHOM JHana3oHe, 00padoTKa MHOTOPA3PSITHBIX ETBIX
YHCEJI, aHAJIU3 CUMBOJIBHBIX CTPOK U JPYTHUX ), AITOPUTMOB TIOUCKA U COPTUPOBKH,
YMEHHE OTPENEATh CIOKHOCTh HM3ydaeMbIX B Kypce 0a30BBIX aJITOPUTMOB
(cyMMupoBaHWE DJIEMEHTOB MAacCHBAa, COPTUPOBKAa MAacCHUBa, MEpeOOpHBIC
AITOPUTMBI, TBOWYHBIA TOWCK) W MPHUBOJUTH MPUMEPHI HECKOIBKHUX aJTOPUTMOB
Pa3HOM CJI0XKHOCTH JIJIsl PEIICHUS OJTHOW 3a1a4u;

BJIQJICHHE YHUBEPCAIHHBIM SI3BIKOM IMPOTPAMMHUPOBAHHS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpexacraBieHHSMH O O0a30BbIX THIIAX JAHHBIX M
CTPYKTypax JaHHBIX, YMEHHE WCIOJIb30BaTh OCHOBHBIC  YIIPABISIONINE
KOHCTPYKIIMHM, YMEHHE OCYIIECTBISATh aHalu3 NPEIJIOKEHHONW MPOTPaMMBI:
OTIPEJIEISITh PE3YNbTAThl PA0OTHI MPOTPAMMBI MPHU 3aJaHHBIX UCXOJHBIX JTaHHBIX,
OTIPEIENSITh, MPU KAKUX HCXOJHBIX JIaHHBIX BO3MOKHO TMOJIYYCHHE YKa3aHHBIX
PE3YNbTATOB, BBISBIATH JAHHBIC, KOTOPbIE MOTYT MPUBECTH K OmHUOKE B padoTe
porpamMmbl, GOPMYIUPOBATH MPEUIOKEHHUS M0 YIYUIICHUIO TPOTPAaMMHOT0 K04,



YMEHHE CO3/1aBaTh CTPYKTYpUPOBAaHHBIE TEKCTOBBbIC JOKYMEHTBHl U
JIEMOHCTPAIMOHHBIE MAaTEPUAIIBI C UCTIOIH30BAHIUEM BO3MOXKHOCTEH COBPEMEHHBIX
POrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE UCTIOIb30BaTh AIEKTPOHHBIE TAOIHUIIBI IS aHATN3a, TIPEJICTABICHUS U
00pabOTKH JaHHBIX (BKJIIOYAs BHIYMCICHHE CYMMBbI, CPEIHETO apu(METHIECKOro,
HAauOOJBIIET0O W HAWMEHBIIEr0 3HAYCHWM, pelIeHHue YpaBHEHUW, BBIOOD
ONTUMAJILHOTO  pEeIIeHUs, MOoA00p JWHUKM  TpPEeHJa, pelIeHHe  3ajaady
IPOTHO3UPOBAHMUS).

B npouecce u3yuenus kypca MHGOPMATUKU YrIIyOJIEHHOTO YpoBHSI 6 11
Kacce o0y4aronuMucs O0yyT JOCTUTHYTHI CIAEAYIONINE TPEIMETHBIE PE3YIbTaThI:

YMEHHE CTPOUTh HEpPABHOMEPHBIE KOJbI, JOIMYCKAIOIIME OJIHO3HAYHOE
JEKOJIMpOBaHUE COOOIIeHUN (MpePUKCHBIE KOJbI), HCIOJIb30BaTh MPOCTEUIIINE
KOJIbI, KOTOpPbIE MO3BOJISIIOT OOHAPYKUBATh M UCIPABIATH OMIMOKHU TPHU INepeaaye
JAHHBIX, CTPOUTH KOJ, OOECNEYMBAIOIIMNA HAWMEHBIIYI0 BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHUs TPU HM3BECTHOW YacTOTE CHMBOJIOB, TOSICHSATH ITPUHIIAIIBI
PabOThI MPOCTHIX AITOPUTMOB CXKATHS JTAHHBIX;

yMEHHUE peliaTh aJrOPUTMUUYECKHUE 3aJlaud, CBSI3aHHBIE C aHAIU30M rpados
(3a71a4u OCTPOEHUSI ONITUMAJIBHOTO MYTHU MEX Y BeplinHaMu rpada, onpeaeieHus
KOJIMYECTBA  Pa3IUYHBIX TyTed MEXJy BEpIIMHAMH OPHUEHTHPOBAHHOTO
AIMKJINYECKOro rpada), yMeHre UCTIONb30BATh JIEPEBbS MPU aHATIU3E U IOCTPOCHUH
KOJIOB | JIJISI TIPEACTABICHUS apu(METUUECKUX BBIPAKCHUH, TIPH PEIICHUHN 3a]1a4
MOUCKA U COPTHUPOBKH, YMEHUE CTPOUTH JIEPEBO UTPHI MO 33]aHHOMY aJTOPUTMY,
pa3pabaThIBaTh 1 0OOCHOBEIBATH BHIMTPHINITHYIO CTPATETHIO UTPHI;

yMEeHHE pa3pabaThiBaTh U pEaIU30BbIBATh B BHUAEC MNPOrpamMm Oa30BbIC
ANTOPUTMBI, YMEHHE HCIOJIB30BaTh B IMpOrpamMMax NaHHBIE PAa3IUYHBIX THIIOB C
y4€TOM OTrpaHUYEHUNM HA JIMANA30H MX BO3MOXHBIX 3HAUYEHUW, MPUMEHATH MHPU
pEIIeHUH 3a/1a4 CTPYKTYPHI JaAHHBIX (CITUCKH, CIIOBAPH, CTEKU, OYEPEIIU, IEPEBbSA),
UCIIOJIB30BaTh 0a30BbIC OMEpallMd CO CTPYKTypaMH JIaHHBIX, TPUMCHSTH
CTaHJAPTHBIC U COOCTBEHHBIC MOAMPOTPAMMBI JJ1s 00PaOOTKH YHNCIOBBIX JAHHBIX H
CUMBOJIBHBIX CTPOK, HWCIIOJB30BaTh MPH pa3pabdOTKe mporpamMm OHOIHOTEKH
NOATIporpamMM, 3HaTh (YHKIHMOHAIHHBIE BO3MOXKHOCTH HMHCTPYMEHTAIBHBIX
CPENICTB Cpefbl pa3pabOTKH, YMEHHE HCTIOIB30BaTh CPEJICTBA OTIIAJIKH TIPOTPaMM B
cpene MporpaMMUPOBaHMS, YMEHHUE TOKYMEHTHPOBATH MPOTPAMMBEI;

yYMEHHE CO3/1aBaTh BEO-CTPAHUIIBI;

BJIa/ICHHE OCHOBHBIMU CBEACHUSIMU 0 0a3ax JaHHBIX, X CTPYKTYype, CPEACTBAX
co3faHusl U pabOThl C HUMH, YMEHHE HCIIOJIb30BaTh TAOJMUYHBIE (PESIIMOHHBIC)
0a3pl JaHHBIX (COCTABIATH 3aMPOCHl B 0a3axX JAHHBIX, BHITIOJHITH COPTUPOBKY H
MOWCK 3amucedd B 0asze JaHHBIX, HAIMOJHATH pa3paboTaHHYIO 0a3y MaHHBIX) |
CIIPaBOYHBIE CUCTEMBI;



YMEHHE UCIOJIb30BaTh KOMIBIOTEPHO-MATEMATUYECKUE MOJICNIN Ui aHAIHU3a
00BEKTOB U MPOIIECCOB: GOPMYIUPOBATH LEIb MOICTUPOBAHUS, BHIIIOIHATH aHATIU3
pE3yJbTaTOB, IMOJYYEHHBIX B XOJE€ MOJEIMPOBAHUS, OLICHUBATh COOTBETCTBUE
MOJIEIM MOJEIIUPYEMOMY OOBEKTY WM IMpOLEcCy, NPEACTABIATh PE3yJIbTaThl
MO/JICJIUPOBAHMSI B HAIJISTHOM BUJIE;

yMEHUE OpPraHM30BBIBATH JINYHOE HMH(OPMAIIIOHHOE TPOCTPAHCTBO C
UCIIOJIb30BAaHUEM PA3IMYHBIX CPEJICTB LU(MPOBBIX TEXHOJOTHH, TOHUMAaHUE
BO3MOXKHOCTEH IM(PPOBBIX CEPBUCOB T'OCYNAPCTBEHHBIX YCIYyr, LU(GPOBBIX
00pa3zoBaTEeNbHBIX CEPBHCOB;

NOHUMaHUE OCHOBHBIX MPHHLMUIOB pa0dOThl, BO3BMOKHOCTEH M OrpaHUYCHUS
NPUMEHEHUSI TEXHOJIOTUH HCKYCCTBEHHOT'O WHTEIUIEKTAa B Pa3IMYHBIX OOJIACTSIX,
HaJIMYUE TIPEJICTABICHUNA O Kpyre periaeMbIX 3a7ad MalluHHOTO OOy4YeHWUs
(pactio3HaBaHUs, KIaCCU(PUKAIMU U MPOTHO3UPOBAHUS) HAJMYUE MPEACTABICHUM
00  HWCHONB30BAaHMM  HMHPOPMALMOHHBIX  TEXHOJIOTMA B pa3jIM4YHBIX
npodeccroHanbHbIX cepax.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
JyekTpoHHBbIE (U (pPOBLIE) 00pa3oBaTelbHbIE
No HauMeHnoBanue KognuyecTBo yacoB PE€CYPChI
n/-n pa3aesioB U TeM
NMporpamMmbl Beero Kontpoasubie | IlpakTuyeckue
padoThI padoThI
Pasznea 1. lludpoBasi rpaMmoTHOCTH
KommsioTep - P3O 10 kmacc https://resh.edu.ru/subject/19/10/ MO 10
KJIacc
1.1 YICTB:IEE:;I;IZ? B p— 6 https://uchebnik.mos.ru/catalogue?aliases=lesson template,vid
yerp p eo_lesson,video subject program ids=31937232,31937340
AQHHBIX class level ids=10,11
POIII 10 xmacce https://resh.edu.ru/subject/19/10/ MS31III 10
I KJIacc _ _ _
1.2 Og’;?;iﬁize 6 https://uchebnik.mos.ru/catalogue?aliases=lesson template,vid
eo_lesson,video subject program ids=31937232,31937340
class level ids=10,11
POIII 10 xmacc https://resh.edu.ru/subject/19/10/ MBI 10
KJ1acc
1.3 KomnberoTepusie cetn 5 https://uchebnik.mos.ru/catalogue?aliases=lesson_template,vid
eo lesson,video subject program ids=31937232,31937340
class level ids=10,11
POIII 10 xmacce https://resh.edu.ru/subject/19/10/ M31III 10
J4| KIace . . .
14 6;((1))1(1)5241?:(22}1}1% 7 1 2 https://uchebnik.mos.ru/catalogue?aliases=lesson template,vid
eo_lesson,video subject program ids=31937232,31937340
class level ids=10,11
Htoro mo paszaeny 24

Paznen 2. TeopeTuueckue 0CHOBbI HHOPMATHKH



https://resh.edu.ru/subject/19/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937232,31937340%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937232,31937340%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937232,31937340%20class_level_ids=10,11
https://resh.edu.ru/subject/19/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937232,31937340%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937232,31937340%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937232,31937340%20class_level_ids=10,11
https://resh.edu.ru/subject/19/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937232,31937340%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937232,31937340%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937232,31937340%20class_level_ids=10,11
https://resh.edu.ru/subject/19/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937232,31937340%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937232,31937340%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937232,31937340%20class_level_ids=10,11

POIII 10 xmacce https://resh.edu.ru/subject/19/10/ M31III 10

IIpencraBnenue KJ1acc
2.1 nH(pOpMaIu B 19 https://uchebnik.mos.ru/catalogue?aliases=lesson_template,vid
KOMIIBIOTEPE eo_lesson,video subject program_ids=31937232,31937340
class level ids=10,11
POIII 10 xmacc https://resh.edu.ru/subject/19/10/ MDIII 10
KJI1acc
2.2 OCHOBBI aNTeOphI JTIOTHKU 14 https://uchebnik.mos.ru/catalogue?aliases=lesson_template,vid
eo lesson,video subject program ids=31937232,31937340
class level ids=10,11
POIII 10 xmacc https://resh.edu.ru/subject/19/10/ MBI 10
K KJIace _ _ _
2.3 aofgizil?;aﬂ 7 https://uchebnik.mos.ru/catalogue?aliases=lesson template,vid
P eo_lesson,video subject program ids=31937232,31937340
class level ids=10,11
Wroro mo paznmeny 40

Pazjnen 3. AropuTMbl M IPOrPpaMMHPOBaHUeE

POIII 10 xmacc https://resh.edu.ru/subject/19/10/ MBI 10
KJIacc

B . . .
3.1 HBgfe:;:;; OBAHIe 16 https://uchebnik.mos.ru/catalogue?aliases=lesson template,vid
porp p eo_lesson,video subject program ids=31937232,31937340
class level ids=10,11
POIII 10 xnacc https://resh.edu.ru/subject/19/10/ MDIII 10
KJI1acc
3.2 ?;;Ol\;(;ﬁﬁeﬂwme 8 https://uchebnik.mos.ru/catalogue?aliases=lesson template,vid
p eo_lesson,video subject program ids=31937232,31937340
class level ids=10,11
POIII 10 xnacc https://resh.edu.ru/subject/19/10/ MBI 10
KJIace
3.3 YuciieHHble METOIBI 5 https://uchebnik.mos.ru/catalogue?aliases=lesson template,vid
eo_lesson,video subject program ids=31937232,31937340
class level ids=10,11
34 AnTopuT™MBI 00pabOTKH 5 POIII 10 xmacce https://resh.edu.ru/subject/19/10/ M3III 10

CHUMBOJIBHBIX JaHHBIX

KJ1accC



https://resh.edu.ru/subject/19/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937232,31937340%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937232,31937340%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937232,31937340%20class_level_ids=10,11
https://resh.edu.ru/subject/19/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937232,31937340%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937232,31937340%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937232,31937340%20class_level_ids=10,11
https://resh.edu.ru/subject/19/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937232,31937340%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937232,31937340%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937232,31937340%20class_level_ids=10,11
https://resh.edu.ru/subject/19/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937232,31937340%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937232,31937340%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937232,31937340%20class_level_ids=10,11
https://resh.edu.ru/subject/19/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937232,31937340%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937232,31937340%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937232,31937340%20class_level_ids=10,11
https://resh.edu.ru/subject/19/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937232,31937340%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937232,31937340%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937232,31937340%20class_level_ids=10,11
https://resh.edu.ru/subject/19/10/

https://uchebnik.mos.ru/catalogue?aliases=lesson template,vid

eo_lesson,video subject program ids=31937232,31937340
class level ids=10,11

ANropuT™Mbl 00paboTKH

POIII 10 xmacc https://resh.edu.ru/subject/19/10/ MBI 10
KJIacc

3.5 MACCHEOR 10 6 https://uchebnik.mos.ru/catalogue?aliases=lesson template,vid
eo_lesson,video subject program ids=31937232,31937340
class level ids=10,11

HToro 1o pazaeny 44

Pasnen 4. UndopmManmoHHbIE TEXHOJIOT UM
POIII 10 xmacc https://resh.edu.ru/subject/19/10/ MBI 10
KJIace

4.1 Oflfa%;l;i;emm%lx 6 5 https://uchebnik.mos.ru/catalogue?aliases=lesson template,vid
JIOKYM eo_lesson,video subject program ids=31937232,31937340

class level ids=10,11
POIII 10 xnacc https://resh.edu.ru/subject/19/10/ MDIII 10
KJI1acc

4.2 AHanmu3 JaHHEIX 8 7 https://uchebnik.mos.ru/catalogue?aliases=lesson template,vid
eo_lesson,video subject program ids=31937232,31937340
class level ids=10,11

Hroro no pazueny 14
Pe3epBHOE Bpemsi 14
OBIIEE KOJIMYECTBO 136 31

YACOB I10 ITPOTPAMME



https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937232,31937340%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937232,31937340%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937232,31937340%20class_level_ids=10,11
https://resh.edu.ru/subject/19/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937232,31937340%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937232,31937340%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937232,31937340%20class_level_ids=10,11
https://resh.edu.ru/subject/19/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937232,31937340%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937232,31937340%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937232,31937340%20class_level_ids=10,11
https://resh.edu.ru/subject/19/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937232,31937340%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937232,31937340%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937232,31937340%20class_level_ids=10,11

11 KIIACC

DJIeKTpPOHHbIe (M (POBbIe) 00pa3oBaTeIbHbIC PeCypPChl

Ne HaumenoBanue KoauuecTBO 4acoB
n/ pa3aesioB U TeEM K I
o IPOrpaMMEI Beero OHTPOJIbH PaKTHYeCKHe
ble padoThl padoThI
Pazjen 1. TeopeTnueckue 0oCHOBbI HH(POPMATHKHI
POIII 11 xnacc https://resh.edu.ru/subject/19/11/ MOII 11
WNudopmarus u KJIace
11 UH(pOPMAaIMOHHBIE 10 3 https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video
IIPOLIECCHI lesson,video subject program ids=31937232,31937340
class level ids=10,11
POII 11 xmacc https://resh.edu.ru/subject/19/11/ MOIII 11
KJ1acc
1.2 MonenupoBaHue 8 1 2 https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video
lesson,video subject program ids=31937232,31937340
class level ids=10,11
Hroro no pazueny 18
Pa3nen 2. AIrOpUTMBI M IPOrPaMMHPOBAHHE
POII 11 xnacc https://resh.edu.ru/subject/19/11/ MDIII 11
3 KJ1acc _ _ _
2.1 a;reOM:iE’;eOp i 6 3 https://uchebnik.mos.ru/catalogue?aliases=lesson template,video
p lesson,video subject program ids=31937232,31937340
class level ids=10,11
POIII 11 xnacc https://resh.edu.ru/subject/19/11/ MBI 11
A K1ace . . .
2.2 CTHFOETHTIE’I I;HHHX 28 8 https://uchebnik.mos.ru/catalogue?aliases=lesson template,video
PYKTYpEL 1 lesson,video subject _program ids=31937232,31937340
class level ids=10,11
POII 11 xnacc https://resh.edu.ru/subject/19/11/ MDIII 11
OCHOBEI OOBLEKTHO- KJI1acc
2.3 OPUEHTHPOBAHHOT'O 16 1 5 https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video
[IPOrpaMMHUPOBAHUSA lesson,video subject _program_ids=31937232,31937340
class level ids=10,11



https://resh.edu.ru/subject/19/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937232,31937340%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937232,31937340%20class_level_ids=10,11
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Hroro no pazneny 50

Pasznea 3. UndopManmoHHbIe TEXHOJOTHH

PDOIII 11 xnacc https://resh.edu.ru/subject/19/11/ MDII 11

KommnsroTepno- KJacc
3.1 MaTeEMaTUYECKOE 8 4 https://uchebnik.mos.ru/catalogue?aliases=lesson template,video
MOJIEIIUPOBAaHUE lesson,video subject_program ids=31937232,31937340

class level ids=10,11

POII 11 xnacc https://resh.edu.ru/subject/19/11/ MDIII 11

KJ1acc

3.2 ba3e!r qaHHbBIX 10 5 https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video
lesson,video subject_program ids=31937232,31937340

class level ids=10,11

POII 11 xmacc https://resh.edu.ru/subject/19/11/ MOIII 11
KJ1acc

3.3 Be0b-caiiTer 14 6 https://uchebnik.mos.ru/catalogue?aliases=lesson template,video
lesson,video subject_program ids=31937232,31937340

class level ids=10,11

POIII 11 xnacc https://resh.edu.ru/subject/19/11/ MOII 11

K KJIacc _ _ _
3.4 - o;(aplg,;;nep Has 8 7 https://uchebnik.mos.ru/catalogue?aliases=lesson template,video
p lesson,video subject program ids=31937232,31937340
class level ids=10,11
POIII 11 xnacc https://resh.edu.ru/subject/19/11/ MOIII 11
KJ1acc
3.5 3D-monenupoBanue 8 1 5 https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video
lesson,video subject program ids=31937232,31937340
class level ids=10,11
Hroro no pazueny 48
Pe3zepBHOe Bpemsi 20
OBIIEE KOJIMYECTBO

136 3 48
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacoB
Ne Tema VDOKA K I JIeKTPOHHBbIE HU(POBHIE
/i yp Beero OHTPOJIbHbIE PaKTHYeCKHe B Ty —
padoThI padoThI
TpeboBaHus TeXHUKU O6€30MACHOCTH U
1 TUTHEHBI IPH paboTe ¢ KOMIIBIOTEPAMH U 1 https://resh.edu.ru/subject/lesson/6471/start/
JPYTUMHU KOMITOHEHTaMHU 1T (PPOBOTO 51669/
OKPY>KEHUS
TIpHHLAIEL DAGOTE KOMIIBIOTEDOB I https://uchebnik.mos.ru/material view/ato
2 PHHL p P 1 mic_objects/8592787?menuReferrer=catalo
KOMITbIOTEPHBIX CUCTEM que
OGMEH TAHHEIMI C TTOMOIILIO LIHH https://uchebnik.mos.ru/material view/ato
3 a m . 1 mic_objects/9278935?menuReferrer=catalo
KonTponneps! BHEMIHUX YCTPOICTB
gue
ABTOMATHUCCKO® BEIIONTHCHIE https://uchebnik.mos.ru/material view/ato
4 1 mic_objects/9278935?menuReferrer=catalo
MPOrpamMMBbI IPOIIECCOPOM que
OneparuBHasi, IIOCTOSHHAS U . L
oI rlz) BDEMEHHAS 1AMSTE. KOHTDOIICDEL https://uchebnik.mos.ru/material _view/ato
5 & p N L P P 1 mic_objects/11111685?menuReferrer=catal
BHEIIHUX ycTporcTB. [Ipsimoit mocTym Kk oaUe
IHaMsIaTHu
COBDEMEHHDBIC KOMIIBIOTEHEIC https://uchebnik.mos.ru/material view/ato
6 TCXIfOHOFI/II/I p 1 mic_objects/10988303?menuReferrer=catal
ogue
IporpammHoe odecneuenne https://resh.edu.ru/subject/lesson/5421/start/
7 KOMITbIOTEPOB, KOMIIBIOTEPHBIX CUCTEM U 1 35815/
MOOWJIBHBIX YCTPOMCTB -
CHCTEMHOE TIDOIPAMMHOE 0GeCIeYeHIe https://uchebnik.mos.ru/material view/ato
8 porp ) 1 mic_objects/8643408?menuReferrer=catalo

OrnepalluOHHbIE CUCTEMBI

gue
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Yrtunutel. [{paiiBepsl yCTpOICTB.

https://uchebnik.mos.ru/material view/ato

9 mic_objects/8814316?menuReferrer=catalo
[TapannensHOE TpOrpaMMUpPOBaHUE que
VIHCTALISIIS 1 ACHHCTALISIIS https://uchebnik.mos.ru/material view/ato
10 1 A 1 mic_objects/9265508?menuReferrer=catalo
MIPOrPaMMHOT0 00eCTICUeHHS
gue
daiioBbie cuCcTEMEL [ IpUHITUITEI . . .
ASMEIIICHILS I I/IMCHOB:HI/I: (baitnios B https://uchebnik.mos.ru/material view/ato
11 P - . mic_objects/7489617?menuReferrer=catalo
nonroppeMeHHol namsatu. [1laGnons! as que
OINMCAHMS TPy (ailioB
3akoHOmaTENbLCTBO Poccuiickon https://uchebnik.mos.ru/material_view/ato
12 deneparu B 00J1aCTH TPOTPAMMHOTO mic_objects/7489777?menuReferrer=catalo
oOecreueHns U JaHHBIX que
R annapaTE{ bie https://resh.edu.ru/subject/lesson/5497/start/
13 KOMITOHEHTBI KOMIIBIOTEPHBIX CETEH. 28858/
CeteBble TPOTOKOJIBI -
https://resh.edu.ru/subject/lesson/5494/start/
14 Cetb UnTepuer 291607/
Pasnenerne |P-coTr Ha OICCTH ¢ https://uchebnik.mos.ru/material_view/ato
15 A f[ mic_objects/11848924?menuReferrer=catal
IIOMOII[BI0O MAaCOK IOJICETENH oque
https://uchebnik.mos.ru/material view/ato
16 CereBoe aIMUHUCTPUPOBAHHUE mic_objects/11848924?menuReferrer=catal
ogue
B 4! . .
HBL ICATEIILHOCTH B CCTH KIHTCPHET https://resh.edu.ru/subject/lesson/5496/start/
17 Cepsucel HTepHeTa. ['ocynapcTBEHHbIE 78889/
3JIEKTPOHHBIE CEPBUCHI U YCIYT'H -
https://resh.edu.ru/subject/lesson/6472/start/
18 HNudopmarnmonHas 6e301acHOCTb
166779/
BDeIOHOCHELE IDOIDAMMHEOE 06ECICUCHIE https://uchebnik.mos.ru/material view/less
19 pea porp on templates/1803775?menuReferrer=catal

1 METOJIbl OOPLOBI ¢ HUM

ogue
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[IpakTuueckas pabota 1o Teme

https://uchebnik.mos.ru/material view/ato

20 " " mic_objects/7514975?menuReferrer=catalo
AHTUBHPYCHBIE TPOTPAMMBI
gue
Opraau3zanus TMYHOrO apXHuBa https://uchebnik.mos.ru/material _view/less
21 uHpopmanuu. PesepBHoe KOMpoBaHUE. on_templates/336724?menuReferrer=catalo
ITaponpHas 3ammTa apxvpa gue
https://uchebnik.mos.ru/material_view/less
22 udpoBanue 1aHHBIX on_templates/467779?menuReferrer=catalo
gue
https://uchebnik.mos.ru/material_view/ato
23 éﬂrOPHTM umpposanmi RSA. mic_objects/7468780?menuReferrer=catalo
TeraHorpagus que
IpaKTHacckas baGoTa Mo TeMe https://uchebnik.mos.ru/material_view/ato
24 "LpH p " mic_objects/7468780?menuReferrer=catalo
udpoBaHue TaHHBIX que
o5 KonTtponbnas padora o reme "[udposas
rPaMOTHOCTh"
Nudopmarus, naHHbIC U 3HAHUSL. https://uchebnik.mos.ru/material _view/less
26 WupopmanimoHHbIe IPOLIECCH B TPUPOJE, on_templates/87684?menuReferrer=catalog
TEXHHKE U OOIIIECTBE ue
HGHpepBIBHBIe U JUCKPCTHLIC BCIIMYNHBI U
cur”aibl. Heo6xommmoc CKpeTu3a .
1T HaTIp! XOMIMOCTE AHCKPETH3AIIH https://resh.edu.ru/subject/lesson/6455/start/
27 nH(poOpMaIuu, TpeIHa3HAYCHHON IS 10503/
XpaHeHus, eperadn 1 00paboTKH B
1M (POBBIX CHCTEMAX
BOMYHOE KoaupoBaHue. PaBHoMepHBIE U . . .
Ee ABHOME HIE[;IepKO 51, JTeKOMHPO faHHe https://uchebnik.mos.ru/material_view/less
28 p P BT AP on_templates/283212?menuReferrer=catalo
COOOIIICHMH, 3aITMCAHHBIX C TTOMOIIBIO que
HEPaBHOMEPHBIX KOJIOB
Ycnosue @ano. [locTtpoeHne 0JHO3HAYHO https://uchebnik.mos.ru/material_view/less
29 JEKOMPYEMBIX KOJOB C TIOMOIIBIO I€PEBA. on_templates/283212?menuReferrer=catalo

I'pad An. A. MapkoBa

que
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Equnaunie HU3MCPCHUA KOJIMYCCTBA

https://resh.edu.ru/subject/lesson/6469/start/

30 nHdopMaruu. AnaBUTHBIN MOAXOJ K 15059/
OIICHKE KOJIMYECTBA I/IH(bopMauI/H/I -
https://uchebnik.mos.ru/material_view/less
31 CucreMbl CUHCIICHUS on_templates/330340?menuReferrer=catalo
gue
TlepeRo UHCE H3 OTHON CHCTEMEL ht‘gps://qchebnik.mos.ru/material view/ato
32 mic_objects/7489433?menuReferrer=catalo
CUHCJICHHUS B IPYI'YIO que
JIBOMUHAA, BOCHMEPUUIHAS 1 https://resh.edu.ru/subject/lesson/5620/start/
33 IIECTHAIIATCPUIHAS CHCTEMBI CUMCIICHUS, 15124/
CBSI3b MEXIY HUMH
JIBon4Has1, BOCbMEPUYHAS U https://uchebnik.mos.ru/material_view/ato
34 IECTHAIIATEPUYHAS CUCTEMbI CUMCIICHUS, mic_objects/9579990?menuReferrer=catalo
CBSI3b MEXIY HUMU gue
JIBonuHasi, BOCbMEpUYHAs U https://uchebnik.mos.ru/material_view/less
35 HIeCTHAII[aTepUYHasi CUCTEMbI CUMCIICHHUS, on_templates/1827357?menuReferrer=catal
CBA3b MCXKY HUMH ogue
36 Apudmernueckue onepanuu B https://resh.edu.ru/subject/lesson/5423/start/
MO3UILMOHHBIX CUCTEMAX CUHUCICHUS 35985/
37 TpondHas ypaBHOBEILICHHAs CUCTEMaA https://resh.edu.ru/subject/lesson/5423/start/
CUMCIIEHUS 35985/
https://uchebnik.mos.ru/material _view/ato
38 JIBOMYHO-ACCATUYHAS CUCTEMA CUMCIICHHS mic_objects/12226732?menuReferrer=catal
ogue
39 KOMHpOBAHHE TEKCTOB https://resh.edu.ru/subject/lesson/5225/start/
203084/
. https://resh.edu.ru/subject/lesson/5348/start/
40 PactpoBoe konupoBaHue H300paskeHHI 15186/
[IpakTuueckast paboTa 1mo Teme https://uchebnik.mos.ru/material_view/ato
41 "JluckpeTrusamnus rpaduueckon mic_objects/6224996?menuReferrer=catalo

uHdopmarun"

que
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LBeToBbIe MOAENU. BekTopHOE
KoaupoBanue. @opmatsl (haiioB.

https://uchebnik.mos.ru/material view/ato

42 . mic_objects/11304701?menuReferrer=catal
Tpéxmepnas rpaduka. OpaxkTanpHas oaUe
rpaduka
KonupoBanue 3Byka. OnieHka
HH(GOPMAIITOHHOr0 00BEMA 3BYKOBBIX .
(hopman Y https://resh.edu.ru/subject/lesson/5556/start/
43 JaHHBIX IIPU 3aJaHHBIX YaCTOTE 166550/
JUCKPETU3ALNH B Pa3PSTHOCTH -
KOJAMPOBAHMS
[IpaKTHueckas paGoTa 1o TeMe https://uchebnik.mos.ru/material view/ato
44 " p p . " mic_objects/9579516?menuReferrer=catalo
JluckpeTu3anus 3ByKOBOW HHPOpMALINH que
https://uchebnik.mos.ru/material view/less
45 OCHOBBI aNTeOphI JTOTHUKU on_templates/891528?menuReferrer=catalo
gue
Tormueckue oreparti. TaGIHIEL https://uchebnik.mos.ru/material view/less
46 P ) on templates/699604?menuReferrer=catalo
HNCTUHHOCTHU
gue
Jlornueckue BeIpakeHUd. Jlornueckue . . .
TOKICCTRA HOKI; e — https://uchebnik.mos.ru/material _view/ato
47 1 ) mic_objects/9000826?menuReferrer=catalo
TOXIECTB C IIOMOIILIO Ta0IUI] que
HNCTHUHHOCTHU
[IpakTuueckas pabota mo Teme https://uchebnik.mos.ru/material_view/ato
48 «[TocTpoeHwne 1 aHAINU3 TAOJHII mic_objects/11053432?menuReferrer=catal
VMCTUHHOCTH B TaOJIMYHOM IPOLIECCOPE» ogue
JTOrHYCCKIe OMEDALII H ONeDAIIH Ha https://uchebnik.mos.ru/material view/less
49 panl pan A on_templates/2066455?menuReferrer=catal
MHOXECTBaAaMHU
ogue
JTOrHYCCKIe OMEDAII H ONeDAIIH Ha https://uchebnik.mos.ru/material view/less
50 pall pall a on templates/1921684?menuReferrer=catal
MHOXECTBaAaMH
ogue
51 3aKoHBI anreOphl JOTMKH. DKBUBAJICHTHBIC https://resh.edu.ru/subject/lesson/4714/start/

peoOpa30BaHMs JOTHUECKUX BBIPAKECHHUI

163744/
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Jlornueckue YpaBHCHHA U CUCTCMEL

https://resh.edu.ru/subject/lesson/4713/start/

52 YpaBHECHUH 202991/

f:;;::g:}f;iﬁiﬁfﬁ;?ﬁ;ﬁﬁgﬁg ht'gps://u_chebnik.mos.ru/material view/ato
53 . mic_objects/7194222?menuReferrer=catalo

(YHKIMHA OT KOJIMYECTBAa apryMEHTOB. que

[ToHBIC CUCTEMBI JIOTHYECKUX (PYHKITUI

Kanonunueckue ¢opMbI TIOTHIECKUX

BbIpakeHUI1. COBEpILIEHHBIE https://uchebnik.mos.ru/material_view/ato
54 NIN3BIOHKTUBHEIE Y KOHBIOHKTUBHEIE mic_objects/8821757?menuReferrer=catalo

HOpMaJIbHBIE ()OPMBI, AITOPUTMBI UX gue

IOCTPOCHHUA 110 Ta6JII/ILIe HUCTUHHOCTHU

TTOrHUCCKIE SICMOHTEL B COCTARE https://uchebnik.mos.ru/material _view/less
55 on_templates/826744?menuReferrer=catalo

KOMIBIOTEpA que

Tpurrep. Cymmarop. MEOropaspsmHsIi ht’Fps://qchebnik.mos.ru/material view/ato
56 mic_objects/8600095?menuReferrer=catalo

CyMMaTop que

[TocTpoenue cxem Ha JIOTHYECKUX https://uchebnik.mos.ru/material_view/ato
57 DJIEMEHTAX. 3aluCh JIOTHYECKOTO mic_objects/8516919?menuReferrer=catalo

BBIPAYKEHHS 110 JIOTUYECKOU CXEME gue

MEKPOCKEMEL i TEXHOIOI A X htFps://qchebnik.mos.ru/material view/ato
58 mic_objects/8516919?menuReferrer=catalo

MIPOU3BOICTBA que

[IpencraBnenue menbIx Yucea B NaMsITH

KoMmIbroTepa. OrpaHNYeHHOCTh JUana3oHa https://uchebnik.mos.ru/material_view/ato
59 YUCeJl IPU OTPAaHUYECHUN KOJIMYECTBA mic_objects/7627621?menuReferrer=catalo

pa3psaos. Ilepenonnenue pazpsaHoi gue

CETKH

55211311;?;},611?1: z;?;f;?;aHHHe' htFps://qchebnik.mos.ru/material view/ato
60 mic_objects/7627621?menuReferrer=catalo

J011 OJTHUTEIIbHBIN KOOI OTpHULATCIbHBIX
YHCCJI

gue
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[ToOGuTOBEIE TOrHUECKUE OIlcpanunu.

https://uchebnik.mos.ru/material view/ato

61 Jlornueckuii, apupMeTHUECKUI 1 mic_objects/10459342?menuReferrer=catal
[MAKIAYECKUNA CIBUTHU ogue
[InpoBaHme ¢ TOMOIIHIO TOGUTOROH ht‘gps://u_chebnik.mos.ru/material view/ato
62 mic_objects/10459342?menuReferrer=catal
oneparuu «uckmoyaromee MIIN» oque
IDeICTABICHIE K XDAHCHNE B IIAMSITH ht‘gps://qchebnik.mos.ru/material view/ato
63 pel p mic_objects/11078600?menuReferrer=catal
KOMHLIOTepa BCIICCTBECHHBIX YUCECII ogue
Beinonuenue onepanui ¢ https://uchebnik.mos.ru/material_view/ato
64 BEIIECTBEHHBIMH YHCJIAMH, HAaKOIICHUE mic_objects/11078600?menuReferrer=catal
OIMOOK TIPH BBIUYUCICHUSAX ogue
Hpaxmiaeckas pabora no reme «H3yuenne https://uchebnik.mos.ru/material _view/ato
65 TOpaspAAHOTO MALIMHHOTO mic_objects/7630806?menuReferrer=catalo
MPEACTABJICHUS 1IENBIX U BEIIECTBEHHBIX que
YHCEI
66 KontponbHas pabora no reme
"Teopernueckre OCHOBbI HHGOpPMATUKH "
https://uchebnik.mos.ru/material _view/less
67 AHanu3 anropuTMOB on_templates/481758?menuReferrer=catalo
gue
Oransl peleHus 3aJad Ha KOMIIbIOTEPE. https://uchebnik.mos.ru/material_view/less
68 NHcTpymeHTaNbHBIE CpEICTBA: on_templates/1473152?menuReferrer=catal
TPAHCISTOP, OTIAAAYUK, MPOGUITUPOBIIHUK ogue
Cpena nporpavmuposanus. Kommuisims https://uchebnik.mos.ru/material_view/ato
69 ¥ MHTCPHPCTALIHA TIPOTPAMM. mic_objects/11061771?menuReferrer=catal
Bupryanbabie MaluHebI. oaUe
HaTerpupoBadHas cpeaa pa3padoTKu
https://uchebnik.mos.ru/material _view/ato
70 Merons! OTJIaKH IPOrpaMM mic_objects/9748982?menuReferrer=catalo
que
THITS TIEPEMEHHEIX B FIEIKE https://uchebnik.mos.ru/material_view/less
71 on_templates/530355?menuReferrer=catalo

[IpOrpaMMHUPOBaHUS

que
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https://uchebnik.mos.ru/material view/ato

72 O06paboTKa 1eNbIX Ynce mic_objects/11848851?menuReferrer=catal
ogue
https://uchebnik.mos.ru/material _view/ato
73 O06paboTKa BEleCTBEHHBIX YHCEIT mic_objects/8957861?menuReferrer=catalo
gue
https://uchebnik.mos.ru/material_view/ato
74 CrydaiiHble ¥ TICEBIOCIYYaiiHBIC YHCIIA mic_objects/7514864?menuReferrer=catalo
gue
https://uchebnik.mos.ru/material _view/less
75 BerBnenus. CrnoxHbie yCiI0BUs on_templates/844101?menuReferrer=catalo
gue
https://uchebnik.mos.ru/material _view/less
76 [ukiel ¢ ycnoBuem on_templates/218752?menuReferrer=catalo
gue
[{MKIIBI 110 IIEPEMEHHOM. https://uchebnik.mos.ru/material_view/less
77 B3anMo3amMeHs1eMOCTh pa3IMuHbIX BUIOB on_templates/889017?menuReferrer=catalo
IIUKJIOB que
OGpaGOTKa HATYPATHHEIX YHCEN ¢ ht‘gps://qchebnik.mos.ru/material view/ato
78 mic_objects/9572046?menuReferrer=catalo
HCIIOJIBb30BaHUEM IIUKIIOB
gue
ii;?{iﬁ;liggaic;’i;g%;Zﬁ;ggsgaz ht’gps://qchebnik.mos.ru/material view/ato
79 mic_objects/9572046?menuReferrer=catalo
pabota o Teme «Perienue 3aga4 METO10M que
nepedopay
https://uchebnik.mos.ru/material _view/ato
80 WNuBapuaHT nukia mic_objects/9480728?menuReferrer=catalo
gue
https://uchebnik.mos.ru/material _view/ato
81 JlokyMeHTUpOBaHUE MPOrpamMm mic_objects/7493553?menuReferrer=catalo
gue
OO0paboTka TaHHBIX, XPAHAIIUXCS B ht‘fDS://l{Chebnik.mos.ru/material view/ato
82 ’ mic_objects/7493553?menuReferrer=catalo

(aiinax

que
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https://uchebnik.mos.ru/material view/less

83 Pas3Ouenune 3amaun Ha moa3agadn on_templates/2038963?menuReferrer=catal
ogue
Hcnonp3oBanue cTaHaapTHON OMOIIMOTEKH . . .
S3BIKA TTDOrDAMMIL osalfm TOKITIOUCHITE https://uchebnik.mos.ru/material view/less
84 porp p - O on_templates/2038963?menuReferrer=catal
O6MOIMOTEK OAIPOrPaMM CTOPOHHUX oque
MIPOU3BOAMTEIICH
https://uchebnik.mos.ru/material view/less
85 [ToamporpamMmel (TiporieTyphl U PyHKITAN) on_templates/636256?menuReferrer=catalo
gue
https://uchebnik.mos.ru/material view/ato
86 [MoamporpaMme (Tipoueypsl ¥ (pyHKITHH) mic_objects/11433643?menuReferrer=catal
ogue
paxTigeckas paGora Mo TeMe https://uchebnik.mos.ru/material view/ato
87 " P p " mic_objects/9489099?menuReferrer=catalo
Pa3paborka noanporpamm que
Pexypcus. PekypcuBHbBIE OOBEKTHI ) . .
(@ ZII:C)TaJIBI) ng CHBHBIC TIDOIE VDB 1 https://uchebnik.mos.ru/material view/less
88 P : P POUCIYp on_templates/1105386?menuReferrer=catal
Gbynkuun. Mcnonb3oBanue cTeka i oale
OpraHu3alMK PEKYPCUBHbBIX BbI30BOB
IpaxTrueckas paGoTa 1o TeMe https://uchebnik.mos.ru/material _view/ato
89 " P p " mic_objects/9454733?menuReferrer=catalo
PexypcuBHBIE TOATPOrPaMMBI que
MOIVIIBHEL TOMHIIL TOCTDOCHHS https://uchebnik.mos.ru/material view/ato
90 oLy PUHII p mic_objects/9454733?menuReferrer=catalo
porpamm que
https://uchebnik.mos.ru/material view/ato
91 YuciieHHBIE METOJIBI mic objects/9121845?menuReferrer=catalo
gue
IIpaxTHueckas paGoTa o TeMe https://uchebnik.mos.ru/material view/ato
92 b p . mic_objects/9121845?menuReferrer=catalo
«YucrienHoe pelieHne ypaBHeHU que
VICIIONB30BARNE IHCKDETH3AIN B https://uchebnik.mos.ru/material view/ato
93 JUHCKD 1t mic_objects/11120049?menuReferrer=catal

BBIYMCIIUTCIIBHBIX 3aJa4dax

ogue
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[IpakTuyeckas pabora 1o reme

https://uchebnik.mos.ru/material view/ato

94 «IIpubnmxEHHOE BHIYUCICHUE IJTUH mic_objects/11120049?menuReferrer=catal
KPUBBIX U IUIOMIaieH Guryp» ogue
IpakTHaeckas paGora 1o Teme «[Tonck https://uchebnik.mos.ru/material view/less
95 P P on_templates/2043550?menuReferrer=catal
MakcuMyma (MUHUMYyMa) QYHKIIUN oque
O0paboTKa CUMBOJIBHBIX JAHHBIX. . . .
Amlf ODHTMEL 0GDAGOTKE CEMBOHBHHX https://uchebnik.mos.ru/material view/less
96 p . p . on templates/2043550?menuReferrer=catal
CTPOK: OJCYET KOIMYECTBA MOSBICHUIN oaue
CHUMBOJIA B CTPOKE
AnropuT™Mbl 00pabOTKH CUMBOJIBHBIX https://uchebnik.mos.ru/material_view/ato
97 CTPOK: pa30HeHUEe CTPOKHU Ha CII0BA 110 mic_objects/11848851?menuReferrer=catal
MPOOETHFHBIM CHMBOJIAM ogue
AnroputMbl 00pabOTKH CUMBOJIBHBIX . . .
or 01? OMCK Hg CTDOKI BHVIDH IAHHOI https://uchebnik.mos.ru/material view/less
98 POK: a vp N yIpu A on templates/1636703?menuReferrer=catal
CTPOKH; 3aM€Ha HailICHHOM MOACTPOKH Ha oale
JIPYTYIO CTPOKY
IIpaxTryeckas padbora o TeEMe . . .
,,g 60a60TKA CTp OK C HCIONE30BAHIEM https://uchebnik.mos.ru/material_view/less
99 P - P . on_templates/753291?menuReferrer=catalo
(YHKIMA CTaHIAPTHOM OMOIIMOTEKH SI3bIKa que
nporpaMmmupoBaHus"”
https://uchebnik.mos.ru/material view/ato
100 ['enepanus ciioB B 3alaHHOM aji(aBUTE mic_objects/9822531?menuReferrer=catalo
gue
Macc 0CJIEI0BATEIBHOC cell. .
BB I TIOCTCA0BATEILHOCTH HUCET https://resh.edu.ru/subject/lesson/4905/start/
101 [IpakTuueckas pabota mo Teme 15665/
"3anonHenne MmaccuBa'
https://uchebnik.mos.ru/material view/ato
102 O06001EHHBIE XapaKTEePUCTUKNA MacCHUBa mic_objects/9472510?menuReferrer=catalo
gue
TTMHEH L TOHCK 3AIAHHOrO SHAUCHIS B https://uchebnik.mos.ru/material view/ato
103 a mic_objects/7408887?menuReferrer=catalo

MacCCHUBC. HpaKTI/I‘leCKaﬁ pa60Ta 10 TEMC

que
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"JInHEeNHBIN TONCK 3aJaHHOr0 3HAUEHUS B
Maccuse"

[Ipaktuyeckas padora mo reme "[Tonck

https://uchebnik.mos.ru/material view/ato

104 MHUHUMAaJIBHOTO (MaKCUMAaJIbHOT0) mic_objects/8548433?menuReferrer=catalo
9JIEMEHTA B YHCJIOBOM MaccuBe" gue
ﬁgﬁfﬁ?ﬁ;ﬁ?ﬁg ?P?EEBT(:?CHB& htFps:// qchebni k.mos.ru/material_view/ato
105 mic_objects/7791029?menuReferrer=catalo
[Tpaktuyeckas pabora o teme "IIpocteie que
METO/Ibl COPTUPOBKH MaccuBa"
Copruposka cusrmem. brictpas https://uchebnik.mos.ru/material_view/less
106 COPTHPOBKA MACCHBA (aroputm on_templates/2062473?menuReferrer=catal
QuickSort). ITpaktuueckas padbora 1o 0aue
teme "BbIcTpast copTUpoBKa MaccuBa"
JIBOWYHBIN MMOUCK B OTCOPTUPOBAHHOM https://uchebnik.mos.ru/material_view/ato
107 Maccuse. [Ipaktuueckas pabora o Teme mic_objects/9583776?menuReferrer=catalo
"JIBOMYHBIN TTOUCK" gue
https://uchebnik.mos.ru/material _view/less
108 JIByMepHBIE MAaCCUBBI (MATPHUIIBI) on_templates/1790287?menuReferrer=catal
ogue
https://uchebnik.mos.ru/material _view/ato
109 ANropuT™MBI 00paboTKH MaTPUIY mic_objects/11260636?menuReferrer=catal
ogue
https://uchebnik.mos.ru/material _view/ato
110 Pemenue 3amay aHanu3a JaHHBIX mic_objects/11848896?menuReferrer=catal
ogue
111 KonTtponbnas pabora 1o reme
"ANropuT™Msel U nporpaMmupoBasue”
https://uchebnik.mos.ru/material _view/less
112 CpelnctBa TEKCTOBOTO IIpoIieccopa on_templates/1946765?menuReferrer=catal
ogue
https://uchebnik.mos.ru/material_view/ato
113 KommproTepHast BEpCTKa TEKCTa mic_objects/8800208?menuReferrer=catalo

que
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[IpakTuyeckas pabora o reme "Bépcrka

https://uchebnik.mos.ru/material view/ato

114 JOKYMEHTOB C MAaTEMaTU4ECKUMU mic_objects/8800208?menuReferrer=catalo
dhopmymnamu" gue
https://uchebnik.mos.ru/material _view/ato
115 HNHCTpYyMEHTBI peLieH3UPOBAHUS mic_objects/7490243?menuReferrer=catalo
gue
IIpaxTiueckas paGoTa Io TeMe https://uchebnik.mos.ru/material _view/ato
116 " P p " mic_objects/7490243?menuReferrer=catalo
MHOFOCTpaHI/I‘-IHI)IG JIOKYMGHTBI
gue
Oo6naunble cepBuckl. KomiektnBHas . . .
a60Ta ¢ T0K P crrami. TIpaKTHaecKas https://uchebnik.mos.ru/material _view/ato
117 P yM o P mic_objects/7493553?menuReferrer=catalo
pabora o teme "KomnexkruHas pabota ¢ que
JOKyMeHTamMu"
Brimonaenune npoekra mo reme
118 | "
O06paboTKa TEeKCTOBBIX JOKYMEHTOB
BrimonHeHne npoekTa 1mo Teme
119 " "
O06paboTKa TEeKCTOBBIX JOKYMEHTOB
https://uchebnik.mos.ru/material _view/ato
120 AHanu3 na"HHbIX. bonpive qaHHbIe mic_objects/10915786?menuReferrer=catal
ogue
121 MammHHoe 06yucHIe https://resh.edu.ru/subject/lesson/5817/start/
82477/
AHanu3 JaHHBIX C IIOMOIILIO https://resh.edu.ru/subject/lesson/5817/start/
122
AJICKTPOHHBIX TAOJIHI] 82477/
[IpakTuueckas pabora no teme "AHanus https://uchebnik.mos.ru/material_view/ato
123 JAHHBIX C TTIOMOIIBIO YJIEKTPOHHBIX mic_objects/10915786?menuReferrer=catal
Tabmur" ogue
[Toctpoenue rpadukoB QyHKIUH.
IIpaxTryeckas padbora o TeMe . . .
"I‘II)aFJ'ISI HOG IT Fe) CTABJICHIE DE3VIIETATOR https://uchebnik.mos.ru/material _view/ato
124 a pel pesy. mic_objects/11622988?menuReferrer=catal

CTaTUCTHUYECKOM 00pabOTKU TaHHBIX B
BHJIE JUArpaMM CpPEACTBAMU PEeIaKTopa
3JICKTPOHHBIX Ta0IMIL"

ogue
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Jlunuu Tpenaa. [Ipaktuueckas padora no

https://uchebnik.mos.ru/material view/ato

125 teme "llonOop nmuHUU TpeHaa, 1 1 mic_objects/11622988?menuReferrer=catal
MPOrHo3upoBanue" ogue
[Ton6op mapamerpa. [IpakTuyeckas padora https://uchebnik.mos.ru/material_view/ato
126 o Teme "YuciaeHHoe peleHne ypaBHeHHM 1 1 mic_objects/5983166?menuReferrer=catalo
C MOMOIIIBI0 TTo100pa mapameTpa” gue
OnTumu3zanus Kak MOMCK HAUIy4IIero
peLIeHUs B 3aJaHHBIX YCIOBUSX. https://uchebnik.mos.ru/material_view/ato
127 [Ipaktuueckas padora o teme "Permenue 1 1 mic_objects/8614906?menuReferrer=catalo
3a[1a4 ONTHUMH3AIIH C TOMOIIIbIO gue
AIEKTPOHHBIX Ta0IUIL"
128 BBIHOJIH"eHI/Ie npoekTa no reme "AHanus 1 1
JTAHHBIX
129 BBIHOJIH"eHI/Ie npoekTa no reme "AHanus 1 1
JTAHHBIX
https://uchebnik.mos.ru/material_view/less
130 HToroBast KOHTpOJIbHAs paboTa 1 on_templates/86663?menuReferrer=catalog
ue
131 Pe3epBHOE Bpems 1
132 PesepBHOE Bpemst 1
133 Pe3epBHOE BpeMms 1
134 Pe3epBHOE Bpems 1
135 Pe3epBHOE Bpems 1
136 Pe3epBHOE Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 136 31

[NPOT'PAMME
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11 KIIACC

KogunuyecTBo yacoB

DJIeKTPOHHbIe N (poBbIE
o0pa3oBaTesIbHbIE PeCypchl

Ne Tema ypoxka
n/n
KounTpoibn IIpakTH4eckue
Bcero
ble padoThI padoThbI
https://uchebnik.mos.ru/material_view/les
1 KonuuectBo nndopmanuu 1 son_templates/1676930?menuReferrer=ca
talogue
https://uchebnik.mos.ru/material_view/ato
2 ANTOpPUTMBI CKaTUS TaHHBIX 1 mic_objects/10965387?menuReferrer=cat
alogue
https://uchebnik.mos.ru/material_view/ato
3 AnroputMm Xaddpmana 1 mic_objects/7360768?menuReferrer=catal
ogue
[IpakTuyeckas pabora 1o reme https://uchebnik.mos.ru/material_view/ato
4 "C:xaTre JaHHBIX C TIOMOIIBIO 1 1 mic_objects/7360768?menuReferrer=catal
anroputMa Xaddmana" ogue
https://uchebnik.mos.ru/material_view/ato
5 Anroputm LZW 1 mic_objects/7351267?menuReferrer=catal
ogue
A.HI‘OpI/ITMLI CXXaTus JaHHBIX C
norepsamiu. [Ipaktuueckas padora https://uchebnik.mos.ru/material_view/ato
6 o teme "CrkaTve TaHHBIX C 1 1 mic_objects/7351267?menuReferrer=catal
norepsimMu (anroputmsl JPEG, ogue
MP3)"
https://uchebnik.mos.ru/material_view/ato
7 CxopocTh niepeiaun JaHHBIX 1 mic_objects/9437400?menuReferrer=catal
ogue
https://uchebnik.mos.ru/material_view/ato
8 ITomexoycTOMYHUBBIE KOJBI 1 mic_objects/10379256?menuReferrer=cat
alogue
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9 " . W mic_objects/10379256?menuReferrer=cat
HOMGXOyCTOI/I‘-II/IBHe KOAbI alo
gue
Cucrembl. KoMmoHEHTBI CUCTEMBI U
ux B3aumojiericTBue. CUCTEMHBIN https://uchebnik.mos.ru/material_view/ato
10 ¢ dexT. YnpasieHue Kak mic_objects/8463510?menuReferrer=catal
MH(pOPMAIMOHHBIN MPOIIECC. ogue
OOpatHas cBs3b
11 M https://resh.edu.ru/subject/lesson/5490/star
OJICJIA U MOJICTTHPOBAHHE 1101816/
12 Tpad https://resh.edu.ru/subject/lesson/5491/star
paget t/203174/
13 P b https://resh.edu.ru/subject/lesson/5491/star
eIIeHHE 3aja4 ¢ TOMOIIBIO rpadoB 1203174/
14 il https://resh.edu.ru/subject/lesson/5489/star
cpeBbi t/36669/
https://uchebnik.mos.ru/material_view/ato
15 OCHOBBI TEOPUH UTP mic_objects/11121646?menuReferrer=cat
alogue
[IpakTnueckas pabota 1o Teme https://uchebnik.mos.ru/material_view/ato
16 "IToucK BBIMTPBIIIHON CTPATErUHU B mic_objects/8489490?menuReferrer=catal
UTpe C MONMHON nHpopMmarmen" ogue
CpenctBa UCKYCCTBEHHOT O https://resh.edu.ru/subject/lesson/5493/star
17
WHTEIIJIEKTa t/147486/
[IpakTuueckas pabota mo Teme https://uchebnik.mos.ru/material_view/les
18 "CpeacTBa HCKYCCTBEHHOIO son_templates/1087593?menuReferrer=ca
WHTEIIeKTa" talogue
KontponbHas pabora no reme
19 "TeopeTHudeckre OCHOBBI
nHpopmaTuku"
POpMATH3AIAS OHATHS https://resh.edu.ru/subject/lesson/5492/star
20 anroputMa. Mammza Teropusra

KaK YHHUBEpCaJIbHas MOJICTb

/10410/
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Bbruncienuil. Tesuc Yépua—
TrropuHra

[IpakTuyeckas pabora 1o reme

https://resh.edu.ru/subject/lesson/5457/star

n (v}
21 CocraBiieHue npocTon ?porpaMMH 1166581/
JuIsi MamuHbl ThIOpUHTA -
29 M m https://resh.edu.ru/subject/lesson/5457/star
amuHa ITocra 1166581/
https://uchebnik.mos.ru/material_view/ato
23 Hopmanshsie anropugmel MapkoBa mic_objects/9748982?menuReferrer=catal
ogue
AJITOpUTMUYECKH HEepa3peIInMbIC . L
32 aqlid 3anaua OCTaIfOBE https://uchebnik.mos.ru/material_view/ato
24 st Sal ) . mic_objects/9748982?menuReferrer=catal
HeB03MOXKHOCTH aBTOMATHYECKOM oaUe
OTJAJIKH MPOrPaMM
https://uchebnik.mos.ru/material _view/ato
25 CIIOXHOCTb BBIYHCIICHHI mic_objects/11111685?menuReferrer=cat
alogue
[Torck mpOCTBIX YKCEN B 3aJaHHOM https://uchebnik.mos.ru/material view/ato
26 JIMara3oHe ¢ TOMOIIBI0 aIrOPUTMA mic_objects/11111685?menuReferrer=cat
«peteto DpatocdheHar alogue
[IpakTuueckas pabota mo Teme https://uchebnik.mos.ru/material_view/les
27 "TTorck MpOCTHIX YUCEN B 33 JAaHHOM son_templates/977120?menuReferrer=cat
nuanasone" alogue
MHOFODA3DSIHELS [IENLIE GHC/IA https://uchebnik.mos.ru/material_view/les
28 PAPAIIBIC 1L ’ son_templates/977120?menuReferrer=cat
3aJ1a4i JUIMHHOM apu(pMeTHKN alogue
[IpakTuyeckas pabora 1Mo Teme https://uchebnik.mos.ru/material_view/les
29 "Peanu3arus BIYUCICHHH C son_templates/977120?menuReferrer=cat
MHOT'Opa3psiIHbIMU YKcIaMu" alogue
CrnoBapu (accoluaTuBHBIC https://uchebnik.mos.ru/material_view/ato
30 MaCCHBBI, OTOOPaKEHHUSI ). XOIII- mic_objects/8579614?menuReferrer=catal

tabnuiel. [TocTpoeHue andaBUTHO-

ogue
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YaCTOTHOI'O CJIOBAps MJIA 3aJTaHHOT'O
TCKCTa

[IpakTuyeckas pabora 1o reme
"TlocTpoenue anhaBUTHO-

https://uchebnik.mos.ru/material view/ato

31 mic_objects/8579614?menuReferrer=catal
YaCTOTHOTI'O CJIOBAps JIJIsl 3aIaHHOT'O oaue
TekcTa"
AHanu3 TeKCcTa Ha €CTECTBEHHOM
si3pIKe. Brinenenne https://uchebnik.mos.ru/material view/ato
32 I1OCJIEI0BATEIBLHOCTEN 10 mic_objects/8579614?menuReferrer=catal
mabony. PerynspHeie BeIpakeHuUs. ogue
YacTOTHBINA aHAIN3
[IpakTrueckas pabota 1mo Teme https://uchebnik.mos.ru/material_view/les
33 "AHaJIN3 TEKCTa Ha €CTECTBEHHOM son templates/989777?menuReferrer=cat
si3bIKe" alogue
Crexi. AHAIN3 MDABIILHOCTH https://uchebnik.mos.ru/material _view/les
34 ' P son_templates/989777?menuReferrer=cat
CKOOOYHOT'O BBIPAKEHHSI alo
gue
Brruncnenue apupMeTnieckoro https://uchebnik.mos.ru/material_view/ato
35 BBIpA)KEHUSI, 3aIIMCAaHHOTO B mic_objects/12229308?menuReferrer=cat
OCTHUKCHON opme alogue
IIpakTrueckast pabora 1o TemMe . . .
"Iimncnenne 5 HOMETHIECKOrO https://uchebnik.mos.ru/material view/ato
36 P mic_objects/12229308?menuReferrer=cat
BBIPKEHMUS, fanncaHHoro B aloaue
nocTuKcHOM popme"
Ouenenn. Mcronb30Bamie ou4epe i https://uchebnik.mos.ru/material_view/les
37 PEIH. pel son templates/1672209?menuReferrer=ca
JJISL BpeMeHHOFO XpaHeHI/ISI JAaHHBIX taloque
[IpaKTiaecKas paGoTa Mo TeMe https://uchebnik.mos.ru/material view/les
38 "I/II) P " son_templates/1672209?menuReferrer=ca
CIOJIb30BaHUE OUYepean talogue
HepeBbs. Peanuzanus aepesa ¢ https://uchebnik.mos.ru/material_view/les
39 MIOMOIIBIO CCBUIOYHBIX CTPYKTYP. son_templates/2045130?menuReferrer=ca

JIBonuHbIe (OMHApHBIC) ICPEBbSI.

talogue



https://uchebnik.mos.ru/material_view/atomic_objects/8579614?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8579614?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8579614?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8579614?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8579614?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8579614?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/989777?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/989777?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/989777?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/989777?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/989777?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/989777?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/12229308?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/12229308?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/12229308?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/12229308?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/12229308?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/12229308?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1672209?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1672209?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1672209?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1672209?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1672209?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1672209?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2045130?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2045130?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2045130?menuReferrer=catalogue

[TocTpoeHue aepeBa Ams 3aJaHHOTO
apr(METHICCKOTIO BEIPAKCHHS

[IpakTudeckas pabota 1mo Teme
"N cnonbp3oBaHue EPEBHEB IS

https://uchebnik.mos.ru/material view/ato

40 mic_objects/11848990?menuReferrer=cat

BBIYUCIICHHS apUPMETHICCKUX alogue

BbIpaXKeHU"

PexypcuBHbIe anropuT™Mbl 00X0/1a https://uchebnik.mos.ru/material_view/ato
41 nepesa. Mcnonb30Banue cTeka u mic_objects/7649583?menuReferrer=catal

ouepeau Juisi 00xo/a aepena ogue

PexypcuBHBIE anTOpUTMBI 00X0/1a https://uchebnik.mos.ru/material_view/ato
42 nepesa. Mcnonb3oBaHue cTeka u mic_objects/9454733?menuReferrer=catal

ouepenu Juis 00xo/1a aepeBa ogue

AnTropuTMBI Ha Tpadax.

ITocTpoeHrne MUHUMAITBHOTO https://uchebnik.mos.ru/material_view/ato
43 OCTOBHOT'O JIEPEBa B3BELICHHOIO mic_objects/11121646?menuReferrer=cat

CBSI3HOTO HEOPUEHTUPOBAHHOT O alogue

rpada

O6xox rpada B rimyouny. O0xon ht‘_tps://qchebnik. mos.ru/material view/ato
44 mic_objects/11121646?menuReferrer=cat

rpada B MIUPUHY alogue

Koumriectso pasHiHbIx myTe https://uchebnik.mos.ru/material_view/ato
45 MEHULY BCPUTMHAMM mic_objects/10957924?menuReferrer=cat

OPUEHTHUPOBAHHOT'O AIUKINYECKOT O aloaue

rpada

https://uchebnik.mos.ru/material_view/les
46 Anroput™m JleHKCTpHI. son_templates/2065730?menuReferrer=ca
talogue

Péﬁﬁi?g{l;a: lf;fg:f;g;::;;emero ht‘_[ps:// gchebni k.mos.ru/material_view/ato

47 mic_objects/9572363?menuReferrer=catal

IyTH MEXTy BEepIIUHAMU Trpada
(anroput™m JelKCcTpHI)"

ogue
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https://uchebnik.mos.ru/material view/ato

48 Anroputm @noiiga—Y opiania mic_objects/9572363?menuReferrer=catal
ogue

3a12uH, PENIACMEIE C IIOMOIIEI0 https://uchebnik.mos.ru/material _view/ato
49 AHHAMITECCKROrO mic_objects/11366113?menuReferrer=cat

MIPOrpaMMHUpPOBaHUA: BE.ItH/IcneHI/Ie aloque

PEKYPCUBHBIX (PyHKITHI

[IpakTnueckas pabota 1o Teme

"Brluncienune peKypcruBHBIX https://uchebnik.mos.ru/material_view/ato
50 (GyHKUIUH C TOMOIIBIO mic_objects/10958810?menuReferrer=cat

JTUHAMUYECKOT O alogue

nporpamMMmupoBaHus"

3a121u, PEmaeMLIe ¢ MOMOMIBIO https://uchebnik.mos.ru/material_view/ato
51 JMHAMHUHCECKOTO . mic_objects/10958810?menuReferrer=cat

MIPOrpaMMHUPOBAHU: ITOJACYET aloaue

KOJIMYECTBA BAPUAHTOB alogue

Pﬁg;gg:iﬁ?ﬂﬂiigz :;p;eaﬁi% c ht‘_tps://qchebnik. mos.ru/material_view/ato
52 mic_objects/9572363?menuReferrer=catal

IIOMOIIBI0 JUHAMUYECKOT O oaue

nporpaMmmMupoBaHus"

3a14H, PEIIACMEIE C MOMOIIBIO https://uchebnik.mos.ru/material _view/ato
53 JIMHAMIHECKOTO mic_objects/9337593?menuReferrer=catal

MIPOrpaMMHUPOBAHMS: 33/1a41 oaue

ONTHMU3ALINHI

[TonsiTue o mapaaurmax https://uchebnik.mos.ru/material _view/les
54 nporpaMMmupoBanusi. O630p SA3BIKOB son_templates/929921?menuReferrer=cat

MpOrpaMMHUPOBaHUS alogue

IToustre 06 00BLEKTHO- https://uchebnik.mos.ru/material _view/les
55 OpPUEHTHPOBAHHOM son_templates/929921?menuReferrer=cat

IpOrpaMMUPOBAHUN alogue

OGBeKTHL i K1acehL. CBONCTRA 1 ht'_tps://qchebnik. mos.ru/material_view/ato
56 mic_objects/11849004?menuReferrer=cat

MCTOAbI 00BEKTOB

alogue
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OOBEKTHO-OPHUEHTUPOBAHHBIN

https://uchebnik.mos.ru/material view/ato

57 mic_objects/11849004?menuReferrer=cat
aHajIn3 alogue
[IpakTrueckas pabota 1mo Teme https://uchebnik.mos.ru/material_view/les
58 "M cronp30BaHue TOTOBBIX KJIACCOB son_templates/530355?menuReferrer=cat
B nporpamme” alogue
PazpaboTtka mporpaMm Ha OCHOBE https://uchebnik.mos.ru/material_view/les
59 00bEKTHO-OpPUEHTUPOBAHHOTO son_templates/530355?menuReferrer=cat
oaxo0/1a alogue
[Ipaktuueckas padora "Pa3paborka https://uchebnik.mos.ru/material_view/les
60 IIPOCTON ITPOrPaMMBI C son_templates/531435?menuReferrer=cat
HCTIOB30BaHUEM KJIaCCOB" alogue
Nuxkancyngamusa. [Ipaktnueckas . . .
aGoTa 310 TL;MG "PI;?, A6OTKA https://uchebnik.mos.ru/material view/ato
61 p p mic_objects/8830391?menuReferrer=catal
KJIacca, UCIOJIb3YIOIIETO oque
MHKAICYISAINI"
https://uchebnik.mos.ru/material view/ato
62 Hacnenosanue. [Tomumopduzm mic_objects/8938490?menuReferrer=catal
ogue
IIpaxTHueckas paGoTa o TeMe https://uchebnik.mos.ru/material view/ato
63 " P P " mic_objects/8945568?menuReferrer=catal
Pa3paboTka nepapxuu KiaccoB oque
Cpenbl ObICTpOI pa3pabOTKH https://uchebnik.mos.ru/material view/ato
64 nporpamm. [IpoekTupoBanue mic_objects/11061771?menuReferrer=cat
nHTepdelica MmoIb30BaTeNs alogue
MpoekTnposanue nHTEpdEica https://uchebnik.mos.ru/material view/ato
65 P p p mic_objects/11061771?menuReferrer=cat
OJIB30BaTeNIs
alogue
Hcnonp30oBanye roToBBIX https://uchebnik.mos.ru/material view/ato
66 YIPaBJISEMBIX 3JIEMEHTOB IS mic_objects/9201323?menuReferrer=catal

IIOCTPOCHUS HHTepderica

ogue
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[IpakTuyeckas pabora 1o reme

https://uchebnik.mos.ru/material view/ato

67 "Pa3paboTka mporpaMMel ¢ mic_objects/9201323?menuReferrer=catal
rpadguveckuM unTepdericom" ogue
68 N3yuenune BTOpOro sA3bIKa https://resh.edu.ru/subject/lesson/6456/star
MPOrpaMMUPOBAHUS /72686/
69 N3yuenue BTOpOro sA3pika https://resh.edu.ru/subject/lesson/6456/star
MPOrpaMMHUPOBAHHUS t/72686/
KonTponbnas pabota no reme
70 " AJITOPUTMBI U
nporpaMmmupoBanue”
TAIIBI KOMIIBIOTEHHO- https://uchebnik.mos.ru/material_view/les
71 p son_templates/1984692?menuReferrer=ca
MaTeMaTHYECKOT O MOJICIIUP OBAHHS
talogue
WCKPETU3aLNI IPU . . .
ﬁaTenIa)aaneLcIKOM fm e — https://uchebnik.mos.ru/material _view/les
72 ACIIp son templates/1571731?menuReferrer=ca
HEINPEPBLIBHBIX MIPOLIECCOB. taloque
MonenupoBaHue ABHUKCHUS
TIpaKTigecKas paGora Mo TeMe https://uchebnik.mos.ru/material _view/les
73 " P P " son_templates/1571731?menuReferrer=ca
MonaenupoBaHue JBHKEHUS
talogue
MopaennpoBaHue OHOIOrHYECKIX . . .
cncITIeM % AKTHYECKas DAGOTA O https://uchebnik.mos.ru/material view/ato
74 . p p mic_objects/7489787?menuReferrer=catal
teme "MoaenupoBaHue oaUe
OHMOJIOrMYEeCKuX cucrem"
MaremaTnuyeckue MOIENN B https://uchebnik.mos.ru/material view/ato
75 JKOHOMHUKE. BBIUNCINUTEILHBIE mic objects/7514985?menuReferrer=catal
3KCHepI/IMeHTI)I C MOACIIAIMHN ggu_e
BeposaTHoCcTHBRIE MOETH. . . .
I zxmqecxaﬂ a6oj"1ra 10 TeMe https://uchebnik.mos.ru/material view/ato
76 b P mic_objects/8417974?menuReferrer=catal

"MMHUTAlIMIOHHOE MOJIEIUPOBAHUE C
noMompio Meroga Monre-Kapio"

ogue
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KOMHBI-OTCPHOG MOACIIMPOBAHUC

https://uchebnik.mos.ru/material view/ato

77 mic_objects/8489490?menuReferrer=catal
CUCTEM YIIPaBICHUS oque
O6pA6OTKA DE3VIILTATOR https://uchebnik.mos.ru/material view/ato
78 P pesy mic_objects/8489490?menuReferrer=catal
JKCIIEPUMEHTA o
gue
Brimonaenune npoekra mo teme
79 "KoMnploTepHO-MaTeEMaTUUECKHE
mozenn"
T —— - https://uchebnik.mos.ru/material view/ato
80 pelil mic_objects/7773170?menuReferrer=catal
JAHHBIX
ogue
ITouck, coptupoBka 1 UIBTpALIUI . . .
aHHBI;i 31;[ lz)cm Ha BquI60 If H https://uchebnik.mos.ru/material view/ato
81 A '3 P pKy mic_objects/11321626?menuReferrer=cat
JAHHBIX. 3aIPOCHI C TapaMeTpaMHu. aloque
Brruucnsiembie moss B 3ampocax d
IpaKTHucckas paGoTa o TeMe https://uchebnik.mos.ru/material view/ato
82 " P pay . " mic_objects/7515466?menuReferrer=catal
PaGora ¢ roroBoii 0230l JaHHBIX oque
Muororabnuyuble 0a3bl JaHHBIX. . . .
THIIbI CBS3ei MEKTY TAOIHIAMHI https://uchebnik.mos.ru/material view/ato
83 - Y ) mic_objects/8417802?menuReferrer=catal
Buemnuit ko4, [{enocTHOCTD oaue
0a3bl JaHHBIX
[IpakTuyeckas pabora 1o reme https://uchebnik.mos.ru/material_view/ato
84 "Pa3paboTka MHOTOTaOTMIHOMN mic_objects/8417802?menuReferrer=catal
0a3bl JaHHBIX" ogue
3AIDOCH K MHOTOTAGIHIHEIM 6a3aM https://uchebnik.mos.ru/material _view/les
85 P son_templates/1988288?menuReferrer=ca
JTAaHHBIX talogue
[IpakTuyeckas pabora 1mo reme https://uchebnik.mos.ru/material_view/les
86 "3anmpockl K MHOTOTa0IMYHOM Oa3e son_templates/1988288?menuReferrer=ca
JaHHBIX" talogue
87 Brinonaenue npoekra mo reme

"ba3sl mJaHHBIX"
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https://uchebnik.mos.ru/material view/les

88 A3k ynpasneHus qaaasiMu SQL son_templates/1928146?menuReferrer=ca
talogue
[IpakTrueckas pabota 1mo Teme https://uchebnik.mos.ru/material _view/ato
89 "VrpaBieHue 1aHHBIMH C mic_objects/11010102?menuReferrer=cat
MTOMOIIBIO si3bIka SQL" alogue
Hepe o HbIe Ga3bl TAHHMIX ht‘_[ps://gchebnik.mos.ru/material view/ato
90 ) mic_objects/11848870?menuReferrer=cat
DKCIepTHBIE CUCTEMBbI alogue
https://uchebnik.mos.ru/material _view/ato
91 WHTepHeT-IpUIIOKEHUS mic_objects/11848870?menuReferrer=cat
alogue
Eﬂfg;ﬁiﬁgiﬂiiﬁiiﬁ;a ht’gps:// gchebni k.mos.ru/material view/ato
92 ’ mic_objects/9918430?menuReferrer=catal
TexHOoMorus «KIMEHT — CEPBEPY, oaue
€€ JOCTOMHCTBA U HELOCTATKHU
https://uchebnik.mos.ru/material_view/ato
93 OcHoBsI sa361ka HTML mic_objects/11159800?menuReferrer=cat
alogue
[IpakTudeckas padbota 1mo Teme https://uchebnik.mos.ru/material view/ato
94 "Co3gaHue TEKCTOBOI BeO- mic_objects/8639912?menuReferrer=catal
CTpaHUIIbI" ogue
https://uchebnik.mos.ru/material _view/ato
95 OcHoBsl s1361ka HTML mic_objects/8562681?menuReferrer=catal
ogue
https://uchebnik.mos.ru/material_view/ato
96 OcHoBsI sa361ka HTML mic_objects/11161975?menuReferrer=cat
alogue
[IpakTruyeckas pabora 1mo Teme
"Co3nanue BeO-CTpaHUIIbI, https://uchebnik.mos.ru/material _view/les
97 BKJIIOYAIOLIEH MYJIbTUMEIUMHbBIC son_templates/2481590?menuReferrer=ca

00BEKTHI (PUCYHKH, 3BYKOBBIE
JIaHHBIC, BUC0)"

talogue
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OCHOBBI KaCKaJ HbIX TaOJIUI] CTHIIEH

https://uchebnik.mos.ru/material view/ato

98 mic_objects/11161956?menuReferrer=cat
(CSS) alogue
IT 0 . L
.,g(;?ﬁf;ﬁ: E? ;II; HB(I) ZeMe https://uchebnik.mos.ru/material view/ato
99 p PaHHil 6 mic_objects/7649670?menuReferrer=catal
HOMOHUI'I::IO KaCKaaHBbIX TAaOJINI] ogue
CTHIICH
https://uchebnik.mos.ru/material_view/ato
100 Cuenapum Ha s3b1ke JavaScript mic_objects/9032639?menuReferrer=catal
ogue
https://uchebnik.mos.ru/material_view/ato
101 Cuenapun Ha si3b1ke JavaScript mic_objects/8891808?menuReferrer=catal
ogue
https://uchebnik.mos.ru/material_view/ato
102 ®opMbl Ha BeO-CTpaHHILIE mic_objects/11848980?menuReferrer=cat
alogue
paKTHaeckas baGoTa o TeMe https://uchebnik.mos.ru/material_view/ato
103 " p p " mic_objects/11848980?menuReferrer=cat
O6paboTtka JaHHBIX (HOpM alo
gue
Pa3memenue Beb6-caiiTo. Yciyra https://uchebnik.mos.ru/material _view/ato
104 XOCTHHTA. 3arpy3ka ¢aiiioB Ha mic_objects/11083511?menuReferrer=cat
calit alogue
BrinonHenue npoekra 1no reme
105 n L= "
Be6-caitTer
Brinonsenue npoekra 1no teme
106 n L n
Be6-caitTel
Kanpuposanue. Mcnpasiienue
MepCNeKTUBHI. ['ucrorpamma. https://uchebnik.mos.ru/material_view/ato
107 Koppekuust ypoBHEH, KOppeKLUs mic_objects/11083511?menuReferrer=cat
nBerta. O0ecIBEUNBAHME [[BETHBIX alogue
M300pKCHHI
BBon u3o0pakenuii ¢ https://uchebnik.mos.ru/material_view/ato
108 HCIIOJIb30BAaHUEM Pa3TnIHBIX mic_objects/8656852?menuReferrer=catal

HU(POBBIX YCTPOUCTB.

ogue
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[TpakTrueckas padboTa 1mo Teme
"O6paboTka nuppOBBIX
dhotorpaduit”

Perymb. Pabora ¢ obnmacTsimu.
OunbTpsel. [IpakTHyeckas padbora

https://uchebnik.mos.ru/material view/ato

109 " mic_objects/8656852?menuReferrer=catal
o Teme "Perymib udpoBsix oque
dbotorpaduit”
MHOrOoC/I0MHBIC U300paKCHHS. . . .
TeKCTOBBIE CIIOH MacI:)Ka . https://uchebnik.mos.ru/material_view/les
110 K C ' o son_templates/2056995?menuReferrer=ca
aHayibl. CoxpaHeHue BBIJICICHHOM taloque
obiactu talogue
IpaKTigecKas paGoTa o TeMe https://uchebnik.mos.ru/material_view/les
111 " P «@ip " son_templates/2056995?menuReferrer=ca
MHorocnoitHble H300paKeHUS
talogue
[ToaroroBka WimOCTpau s . o
BeGIfcaﬁTOB I aKTI/IEI)eCL:(a}I Ha60Ta https.//uchebnik.mos.ru/material_view/ato
112 wA p P mic_objects/8859294?menuReferrer=catal
110 TeMe "AHUMUPOBAHHbIE oaUe
n300paxeHus"
Bexropnas rpaduxa. https://uchebnik.mos.ru/material_view/ato
113 BekTropuzarus pacTpoBbIX mic_objects/11848947?menuReferrer=cat
M300paKCHHI alogue
[IpaxTiueckas paGora o TeMe https://uchebnik.mos.ru/material_view/ato
114 ,,é) p " mic_objects/8561720?menuReferrer=catal
eKTopHas rpaduka oque
BoinonHenue npoekTa 1no reme
115 n n
KomnreloTepHas rpaduka
Brinonaenue npoekra 1mo reme
116 n n
KomnelotepHas rpaduka
[TpuHIUIIBI TOCTPOCHUS U https://uchebnik.mos.ru/material_view/ato
117 pENaKTUPOBaHUS TPEXMEPHBIX mic_objects/11121466?menuReferrer=cat

Mojienei

alogue
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[IpakTuyeckas pabora 1o reme

https://uchebnik.mos.ru/material view/ato

118 "CoztaHue MPOCTHIX TPEXMEPHBIX 1 mic_objects/7843621?menuReferrer=catal
mozenen” ogue
https://uchebnik.mos.ru/material_view/ato
119 Cerounsle Mozenu. Marepuainsl 1 mic_objects/10982644?menuReferrer=cat
alogue
paxTigeckas paGoTa Mo TeMe https://uchebnik.mos.ru/material_view/ato
120 " P p " 1 mic_objects/10982644?menuReferrer=cat
CeTouHBIC MOJICITH alogue
MoOLC/IHDOBARNE HCTOUHUKOR https://uchebnik.mos.ru/material_view/ato
121 JCITHD 1 mic_objects/7489978?menuReferrer=catal
ocseleHus. Kamepsl oque
[paxTigeckas paGoTa Mo TeMe https://uchebnik.mos.ru/material_view/ato
122 " P " p 1 mic_objects/7489978?menuReferrer=catal
Pennepunr oque
BrinonHeHnue npoekra mno reme
123 " " 1
3D-MonenupoBaHue
BrinonHeHue npoekTa 1no reme
124 " " 1
3D-MonenupoBaHue
AJUIMTHBHBIE TeXHOTOrHH (3D- https://uchebnik.mos.ru/material_view/ato
125 . 1 mic_objects/7489978?menuReferrer=catal
IIPUHTEPHI) oque
[TonsiTE O BUPTYaAJIBHOM https://uchebnik.mos.ru/material _view/les
126 peanbHOCTU U JOTOJTHEHHON 1 son_templates/2056890?menuReferrer=ca
PEaTLHOCTH talogue
127 HroroBasi KOHTpoOJIbHAs paboTa 1
128 Pe3epBHOE Bpems 1
129 PesepBHOE Bpemst 1
130 Pe3epBHOE Bpemst 1
131 PesepBHOE Bpems 1
132 Pe3epBHOE Bpems 1
133 PesepBHOE Bpemst 1
134 PesepBHOE Bpemst 1
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136 Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I1O 136 48

I[MTPOI'PAMME




ITPOBEPAEMBIE HA EI'D 110 THO®OPMATUKE TPEBOBAHUSA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
HHPOI'PAMMBI CPEJHEI'O OBIIETI'O OBPA30OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHMS

IIpoBepsiemble TPeOOBaHNS K NMPEAMETHBIM Pe3y/IbTATAM OCBOCHHS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbI CPpeAHEro 0o1uero
oOpa3zoBaHus

1.

3Hamo (nonumamus)

11

[TonnmaHue OCHOBHBIX MPHUHIIMIIOB YCTPOMCTBA U (DYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX U MOOMIIBHBIX KOMITbIOTEPOB; TEHACHIINN
Pa3BUTHS KOMIBIOTEPHBIX TEXHOJOTUM; BIaJCHUE HAaBbIKAMHU palbOTHI C
OINEpallMOHHBIMH CHCTEMaMH M OCHOBHBIMH BHJIAMU MPOrPaMMHOTO
obecriedeHuss s pelieHus y4eOHbIX 3a7ad 1O  BBIOpaHHOM
crelyaanu3alum

1.2

Hannuue mnpencraBneHuit o 0a30BBIX MNPUHIMUIAX OPTaHU3ANNH U
(YHKIIMOHUPOBAHHS KOMITBIOTEPHBIX CeTel

1.3

[TonrMaHne OCHOBHBIX MPUHIIMIIOB JUCKPETU3AIMH PA3IUYHBIX BHJIOB
nHbopMaIuu

1.4

ITonnmanue 6a30BbIX AJITOPUTMOB OOpPaOOTKH YUCIIOBOM M TEKCTOBOM
nHpopManuu (3anmuch 4YHUCed B MO3UIUMOHHOM CHUCTEME CUMCIEHUS,
JEIMMOCTD LEJIBIX YHMCEIl; HaX0KIEHUE BCEX MPOCTHIX YUCEI B 3aJaHHOM
nuManazoHe; o0pa0oTKa MHOTOpa3psAOHBIX MENbIX YHCEN; aHalu3
CHUMBOJIbHBIX CTPOK U JIPYI'HX), aJITOPUTMOB ITIOMCKA U COPTUPOBKHU

1.5

3HaHue (PYHKIIMOHATBHBIE BO3MOXXHOCTH HHCTPYMEHTAIBHBIX CPEICTB
cpelbl pa3paboTKu

1.6

BrnageHue OCHOBHBIMH CBEICHHSIMH O 0a3axX TaHHBIX, UX CTPYKTYpe,
CpeIICTBAX CO3MaHus U PabOThI C HUMH

1.7

[Tonumanue BO3MOYKHOCTEMN u OrpaHUYCHUMN TEXHOJIOTUH
HUCKYCCTBEHHOI'O MHTEJUIEKTa B pa3jMYHbIX OOJACTAX; HalIU4yue
MpeJCTaBIeHUH 00 HMCMONB30BaHUMM WH(POPMALMOHHBIX TEXHOJOTUil B
pa3MUYHBIX PO EeCCHOHATBHBIX chepax

1.8

Bragenue TeopeTHueckuM amnmnaparoM, IO3BOJSIOIIMM OCYIIECTBIIATH
IIPEACTABJICHUE 3aJaHHOI O HATYpPaJIbHOI' O YHCJIA B PA3JIMYHBIX CUCTEMAX
CUMCJICHMSI; BBIMOJHATH MPEOoOpa3oBaHMs JIOTUYECKUX BBIPAKEHUH,
UCIONb3Ys 3aKOHBI aIreOpbl JIOTUKH; ONpeAessATh KpaTyaimuil myTs BO
B3BEIIEHHOM Tpade M KOJIMYECTBO NyTeH MEXAy BEpUIMHAMHU
OPHEHTUPOBAHHOI'O ALMKIMYECKOr0 rpada

Ymemo

2.1

YMeHHE HCIONIb30BaTh KOMIIBIOTEPHO-MATEMAaTHUECKUE MOJCIU IS
aHaJM3a 00BEKTOB U MPOIECCOB: POPMYITHUPOBATH IIE]Tb MOJICITUPOBAHHSI,
BBIMOJIHATh aHAIN3 PE3YJIbTATOB, MOJYYCHHBIX B XOJI€ MOJICIUPOBAHHUS;
OIICHWBATh AaJCKBATHOCTh MOJEIA MOJCIUPYEMOMY OOBEKTY HIIH
MPOLIECCY; TPEACTABIATh PE3YyIbTaThl MOIEIUPOBAHUSA B HATJISIAHOM
BHUJE

2.2

YMmenue knaccupuIMpoBaTh OCHOBHBIC 3a/laddl aHAM3a JIaHHBIX
(TIporHo3mpoBaHue, KJ1accuuKaIus, KJIaCTepHU3aIs, aHajm3




OTKJIOHEHHI ); TOHUMATh TMOCJIEI0BATEILHOCTh PEIICHUS 33/[a4 aHAINU3a
JaHHBIX: C60p NEPBHUYHBIX TAHHBIX, OUYMCTKA U OLICHKA Ka4Y€CTBAa JaHHLIX,
BBIOOp W (WJIM) TIOCTPOCHHE MOJIENH, MpPeoOpa3oBaHUE JTAHHBIX,
BU3YaJIH3all¥sl JAHHBIX, HHTEPIIPETAIUS PE3YIbTaTOB

2.3

YMmenue  omnpenensiTh  MHOOPMAUMOHHBIH  O0OBEM  TEKCTOBBIX,
rpaduyecKuX ¥ 3BYKOBBIX JAHHBIX TpH 3aJaHHBIX MapaMeTpax
JUCKPETU3allUi. YMEHHE ONpPENEsTh CPEIHIOI CKOPOCTh Iepenayu
JAHHBIX, OIICHUBAThb M3MEHEHHE BPEMEHU Iepelayd MpU HU3MEHEHUU
nHdopMaImoHHOro 00bEMa TaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

2.4

YMeHHe CTpOUTh KOJ, OOECHeYMBAIOIMINA HAWMEHBIIYI0 BO3MOXKHYIO
CPEIHIOI0 JUTMHY COOOIISHHS MPU U3BECTHOM YaCTOTE CHMBOJIOB

2.5

YMeHHEe HCIONIb30BaTh MPH PEHICHUH 3aJad CBOWCTBA IMO3WUIIMOHHOMN
3alUCH YHCEJl, AITOPUTMBI TIOCTPOCHHUS 3alUCH YKCIIa B TIO3UIIUOHHOU
CHCTEME CUHMCIICHHS C 3aJJaAHHBIM OCHOBAHHEM U IOCTPOCHHS YHCIa IO
CTPOKE, COJIepIKallei 3amuch 3TOr0 YHCIa B IO3WIIMOHHOH CHUCTEME
CUMCIICHUS C  3aJaHHBIM  OCHOBAaHHWEM; YMEHHE  BBINOJHAThH
a’pI/I(bMCTI/ILIeCKI/Ie Ooncpanru B IOSUIIMOHHBIX CUCTCMAX CUMCIICHUSA

2.6

YMeHue CTpOUTh JIOTHUECKOE BBIPRKEHHE B JIU3BIOHKTHBHOH U
KOHBIOHKTUBHOW HOPMAaIbHBIX (opMax MO 3aJaHHOM Tabnwmie
UCTUHHOCTH; HCCIeN0BaTh 0O0JacTb WMCTHHHOCTH  BBICKa3bIBaHUS,
COJIEprKAIIIero ePeMEHHBIE; pelllaTh HECIOXKHbBIE JJOTMYECKHE YPAaBHEHUS

2.7

YMeHue pemaTth alrOpuTMHYECKHE 3a7a4yH, CBS3aHHBIC C aHAIM30M
rpadoB (3a1a4M MOCTPOSHUS ONTHMAIBHOTO MYTH MEXAY BEpIIUHAMHU
rpada, onpeaesacHrs KOINYECTBA PA3IMIHbBIX MyTEH MEXI1y BEpIIMHAMHI
OpPHUEHTHUPOBAHHOTO AITMKINYECKOTo rpada)

2.8

YMeHHe UCITONIb30BaTh EPEBbs IPU aHAIU3€E U IOCTPOCHUH KOJIOB U JUIS
Mpe/cTaBieHusT apu(METHUECKUX BBIPAXKECHHUM, MPU pPEUICHUH 3a7a4y
IIOMCKAa U COPTUPOBKHU; YMEHUE CTPOUTH AECPEBO UIPHI IO 3aJAHHOMY
IrOPUTMY; pa3padaTbiBaTh U 0OOCHOBBIBATH BBIUTPBIIIHYIO CTPATETUIO
WTPBI

2.9

VYMmenue AHAIIM3UPOBAThL AJITOPUTMBI C HCIIOJIb30BAHUEM Ta6J'II/III
TPaCCUPOBKH; OIIPECACIIATD 0e3 UCIOJIb30BaHU KOMIIBIOTEPA PE3YJIbTaThI
BBIITOJIHCHHUA HECJIOKHBIX ITPOrpaMM, BKIIHOYAOIIUX IMUKIIbI, BETBJIICHUA U
noanporpaMmsal, IIpu 3aJaHHBIX HCXOAHBIX TaHHBIX

2.10

YMeHue ompenensaTbh CIO0KHOCTh H3ydaeMbIX B Kypce 0a30BbIX
ITOPUTMOB (CyMMHPOBaHHE IEMEHTOB MacCHUBa, COPTUPOBKA MacCHBa,
nepeOopHbIE aNTOPUTMBI, JABOWYHBIA IMOKMCK) M MPUBOAUTH MPUMEPHI
HECKOJIBKMX QJITOPUTMOB Pa3HOM CIOXHOCTU JJs PEUICHHs OIHOMN
3ajauu

2.11

Bnanenue yHUBepCaJIbHBIM SI3bIKOM IPOrPAMMHUPOBAHUSL BBICOKOTO
ypoBus (ITackans, Python, Java, C++, C#), npeacraBiaeHusMHU 0 6a30BbIX
TUTIAX JTAHHBIX U CTPYKTYpaxX JaHHBIX; YMEHHUE HUCIIOJIb30BATh OCHOBHBIE
VOPABISIIONIME  KOHCTPYKIMU;  YMEHHUE  OCYILECTBISTh  aHAIM3
MPEVIOKEHHOW ~ MIPOrpaMMBI:  ONPENENSTh  pe3yabTaThl  paboThHI
MPOrpaMMbl TIPU 33JaHHBIX UCXOJHBIX JTaHHBIX; OMPEIENATh, MPH KaKUX
HCXOJIHBIX JaHHBIX BO3MOXKHO IOJIYYEHHE YKa3aHHBIX pE3yJIbTaToB;
BBISIBIIATH JITAHHBIE, KOTOPbIE€ MOTYT TMPUBECTH K OIIMOKE B pabore
MporpaMMmbl;  (OpPMYyJIUPOBAaTh  MPEAJIOKEHUS MO  YIYUIICHHIO
MIPOrpaMMHOro Koja




2.12

YMeHue peanu3oBbIBaTH Ha BBIOPAHHOM IS  W3YYCHHS  SI3BIKE
nporpaMmmupoBaHus Beicokoro yposHs (ITackans, Python, Java, C++, C#)
THUIIOBBIE AT OPUTMBI 00paboTku qucern, YHUCIIOBBIX
MOCTIEOBATENbHOCTE M MAacCHUBOB: MPEJCTaBICHHE 4YHCIa B BHUIE
Ha0opa TPOCTBIX COMHOXHUTENEH, HaXOXKJICHHEe MaKCUMAallbHON
(MUHUMATBHOM) TTUGPHI HATYPAITHHOTO YKCIIA, 3aITUCAHHOTO B CHUCTEME
CUMCIICHHSI C OCHOBaHHMeM, He mpeBblmaommM 10; BbUUCICHHE
O0OOIIEHHBIX XapPaKTEPUCTUK JJIEMEHTOB MacCHBa WM YHCIOBOM
M1OCJIE0BATENbHOCTH (cymmBl, MIPOU3BEACHUS CpemHero
apu(MeTHYecKoro, MHUHHUMAIBHOIO W MaKCUMAJIbHOIO 3IJIEMEHTOB,
KOJIMYECTBA 3JIEMEHTOB, YAOBJICTBOPSIOUINX 3aJaHHOMY YCJIOBHIO);
COPTHPOBKY 2JIEMEHTOB MacCHBA; YMEHHE UCIIOIB30BATh B MPOrpaMMax
JAHHBIE PA3NUYHBIX TUIIOB C Y4ETOM OrpaHHuYEHUN Ha JMANa30H UX
BO3MOXKHBIX 3HAYCHWH, MPUMEHSATh MPU PEIICHUU 3a7a4 CTPYKTYpPHI
TAHHBIX (CIIMCKH, CJIOBapH, CTEKH, OYEpEIH, JCPEBbs); MPUMEHSTH
CTaHJIapPTHbIE U COOCTBEHHBIE TOIPOrPaMMBI i1 00paOOTKU YHCITOBBIX
JAHHBIX ¥ CHMBOIIBHBIX CTPOK; HCIIONIb30BATh MPHU pa3paboTKe mMporpamMmm
OMOMMOTEKH MOAIPOrpamMM; YMEHHE HMCIOIB30BaTh CPENICTBA OTIAIKU
MIPOrpaMM B CpeJie MPOrpaMMHUPOBaHHUSI

2.13

YMeHHe HWCHONb30BaTh  AJIEKTPOHHBIC  TAONMHMIBI Ui aHAIW3a,
MPEACTABICHUS U 00pa0OTKU JaHHBIX (BKJIFOYash BHIOOP ONTHUMAaIbHOTO
pereHust, ToadOp JUHUM TPEHJa, pelIeHHe 3ahay MPOrHO3UPOBAHUS);
YMEHHME HCIIOJb30BaTh TaOMUYHbIE (PESIMOHHBIE) 0a3bl JAaHHBIX U
CIPaBOYHbIE CHCTEMBI

2.14

YMeHHne OpraHu30BBIBATH JTUYHOE WH(OPMAIMOHHOE MPOCTPAHCTBO C
HCIONB30BAaHUEM  PA3MYHBIX  CPEACTB MH(POBBIX  TEXHOJOTHH;
MOHUMAHKE BO3MOXHOCTEH IU(PPOBBIX CEPBHUCOB TOCYAAPCTBEHHBIX
yCIIyr, U(PPOBBIX 00pa30BaTEIbHBIX CEPBUCOB




INEPEYEHDb 2JIEMEHTOB COAEPKAHUS, ITPOBEPAEMBIX HA EI'D
IHO TH®OPMATHUKE

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1 [{udpoBas rpaMOTHOCTh

OCHOBHBIE TCH/ICHIINH Pa3BUTHS KOMITBIOTEPHBIX TeXHONOrui. [Tapannensubie
11 BbIuKcieHus. MHoromnpoieccopHble cucreMbl. Pactipenenénnbie
BBIUHCIUTENbHBIE CUCTEMBI M 00pad0TKa OONBIINX JaHHBIX

[TpyHIMIBI TOCTPOEHUS M annapaTHbIE KOMIOHEHTbl KOMITBIOTEPHBIX CETEH.
CereBbie mnpotokonsl. Cerb WuTepHer. Agppecauus B cetu MHTepHer.
[Tporokoiner creka TCP/IP. Cucrema nomenHbix uMéH. Paznenenue IP-cetn Ha
MOJICETHU C MOMOIIIBIO MAaCOK MOJICETEeN

1.2

daiinoBas cucrema. [lowck B ¢aitnoBoit cucreme. [IpuHIMIIBI pa3MemeHus U
1.3 UMEHOBaHMs (aiiyioB B ponroBpeMeHHoW namsatv. [llaGnonsl g onucaHus
rpynn Qaiinos

CkopocTh mepeJayd JaHHbIX. 3aBUCHUMOCTh BpPEMEHM Iepedauyd  OT
nH(OPMAIIMOHHOT0 00hEMA TAHHBIX M XaPaKTEPUCTUK KaHAaJa CBSI3U

1.4

[[Indposanne manHbBIX. CUMMETPUYHBIE U HeCUMMETpUYHBIC U(pbI. [Hudpsr

1.5 npocroii 3amensl. [ludp Leszaps. udp Buwxenepa. Anroputm mudpoBaHus
RSA

Konpl, mo3Bonsiromue oOHapyUBaTh W HCIPABIATH OMIMOKU, BO3HUKAIOIIHE
1.6 pu nepenade naHHbX. PaccrosHne Xammunra. Koguposanue ¢ MOBTOpEHHEM
ouros. Konpr XaMmuHra

2 Teopernueckrne OCHOBBI HH(POPMATHUKH

JIBonuHoe  KomupoBaHHE. PaBHOMEpPHbIE U HEPAaBHOMEPHBIE  KOJBI.
JexonupoBaHue cOOOLIEHH, 3aTTMCAaHHBIX C TOMOIIbI0 HEPAaBHOMEPHBIX KOJIOB.
VYcnosue @ano. IlocTpoeHne 01HO3HAYHO AEKOIMPYEMBIX KOJOB C ITOMOLIBIO
JepeBa

2.1

Teopernueckue TOAXOABI K OIEHKE KonuyecTBa HMH(OpManuu. EIUHUIEI
29 U3MEpeHHs KoiuuecTBa WHGpoOpManuu. ANQaBUTHBIA TOAXOM K OICHKE
' KonuuecTBa WH(opmaruu. 3akoH aIuTHBHOCTH HWH(opmaruu. Dopmyna
Xaptau. Madopmanus u BepossTHOCTh. Popmyina [llenHoHa

Cuctembl cuncienusi. Pa3BépHyras 3ammch ITENbIX W JPOOHBIX YHCET B
MO3UIIMOHHONW cucTeme cuucieHus. CBOWCTBa MO3UIIMOHHON 3alucH YHCla:
KOJIMYECTBO HHq)p B 3allUCH, IPU3HAK JCJIMMOCTH YK CJia HA OCHOBAHHNEC CUCTCMBI
CUMCIICHUS. AJNTOPUTM TIepeBoja IIeJIOr0 4Yucia W3 P-WYHOH CcHCTEMBI
CUHCJICHUS B JICCATUYHYIO. AJITOPUTM TepeBo/ia KOHEUHOUW P-wuyHO#M apobu B
JIECATUYHYIO. AJITOPUTM TEPEBOJIa LIEJIOr0 4YMCia U3 JAECATUUYHON CHUCTEMBI
cuncienns B P-uunyro. [lepeBon kKoHewHOU NecATHYHON ApoOu B P-muHylo.
JIBonuHasi, BOCbMEpUYHAs U IIECTHAALIATEPUYHASI CUCTEMBbI CUMCIICHUS, CBS3b
MEXIy HUMH. Apudmernueckue omnepanud B MO3MIHMOHHBIX CHUCTEMax
CUHCJICHU S

2.3

TpouuHass ypaBHOBEIIEHHAs CUCT€Ma CYUCIEHHS. JIBOMYHO-AECATHYHAS
CHCTEMA CYUCIICHUS

2.4

KomupoBanme TtekcroB. KommpoBka ASCIl. OpHoOaiiTHBIE KOIUPOBKH.
2.5 Crannmaptr UNICODE. Komuposka UTF-8. Omnpenenenue nHGpOpMAIMOHHOTO
00bEMa TEKCTOBBIX COOOIIEHUN




2.6

KomupoBanme  u3zoOpaxenuit. Ounenka  uHGOPMAIMOHHOTO  00BEMaA
rpadMUecKuX ITaHHBIX NPU 33JaHHBIX pa3pelieHHH W TIyOMHE KOAWPOBAHUS
uBera. L[BeroBrie Moaenu. KomupoBanue 3Byka. OnieHka MHGOPMAIMOHHOTO
00bEMa 3BYKOBBIX JaHHBIX TMPH 3aJaHHBIX YacTOTE JUCKPETH3aluu W
Pa3spsAAHOCTHA KOOUPOBAHUS

2.7

Anrebpa noruku. IloHsTHe BbICKa3bIBaHUS. BbIckasbiBaTenbHbIE (OPMBI
(mpenukaTsl). KBaHTOPHI CyIIeCTBOBaHMUS M BCEOOITHOCTH.

Jlornueckue omnepanuu. TaOmuipl UCTUHHOCTH. JIOTMYECKHE BBIpaKCHUSI.
Jlormueckue ToOXxaecTBa. Jlormdyeckue omepanMd M ONEpallM  HaA
MHOKECTBaMH.

3aKoHbI anreOpbl JIOTMKUA. OKBHUBAJIECHTHBIE MPeoOpa3oBaHMs JIOTHUYECKUX
BbIpakeHMil. Jlornueckue ypaBHEHNs U CUCTEMbI YPaBHEHUM.

Jlornueckne ¢GyHKIMU. 3aBUCHMOCTh KOJIMYECTBA BO3MOXHBIX JIOTUYECKHUX
(GYHKIHHI OT KOJTMYECTBAa apryMEHTOB.

Kanonnueckue (hopMbI TIOTHYECKUX BBIPAKEHU I

2.8

COBepHIeHHI)Ie JAU3BIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJIbBHBIC (bOpMI)I,
AJITOPUTMBI UX ITOCTPOCHHUA 110 Ta6.]'II/II_[e HNCTUHHOCTH

2.9

Jlormyeckue »sieMeHTBI B cocTaBe Kkommbiorepa. Tpurrep. Cymmarop.
MHuoropaszpsaasiii cymmarop. [loctpoenue cxem Ha JIOTMUECKHX 3JIEMEHTaX MO
3aJIaHHOMY JIOTHYECKOMY BBIPA)KEHHUIO. 3alUCh JIOTUYECKOTO BBIPAXKEHUS T10
JIOTHYECKOMN cXeMe

2.10

Mopnenu u MopenupoBanue. llenn momenupoBaHusi. AJIGKBAaTHOCTh MOJIETH
MOJIETUPYEMOMY O0BEKTY Wi Tporeccy. Dopmanu3anus NpUKIaJAHbIX 331au.
[IpencraBiaeHne pe3ynbTaTOB MOJCIMPOBAHUS B  BHUJAE, YAOOHOM JUId
BOCIIpHSATHSL 4eJoBeKOM. ['paduueckoe MpencTaBlIeHUE JAHHBIX (CXEMBI,
TabIULbl, TpadUKH).

2.11

[IpeacraBnennre LENBIX YHUCEN B MaMsITH KoMIbioTepa. OrpaHMueHHOCTh
JMara3oHa 4uceNl MPU OrpaHUYEHHUH KOJIWdecTBa paspsanoB. llepenonnenue
paspsaHOM ceTku. bes33HakoBble M 3HAKOBBIE JaHHBIC. 3HAKOBBIA OWT.
JIBOMYHBIN TONOJIHUTEIBHBINA KOJI OTPULATEIbHBIX YUCEIL.

[TobutoBple Jnornueckue onepanuu. Jlormdeckwii, apudMeTHYECKUd U
nuknuyeckuit capuru. llludpoBanue ¢ mnoMombl MOOUTOBOW OmEpanuu
«uckiroygaromee NIy

2.12

IIpencraBieHne BEIECTBEHHBIX YACEN B IAMATH KOMIIBIOTEpA. 3HAUaIlas 4acTh
U TOpsIOK uyMcna. Jlumama3oH 3HaueHWH BEIIECTBEHHBIX uymcen. [Ipobiembl
XPaHEHUsl BEIIECTBEHHBIX YHCEN, CBS3aHHBIC C OIPAaHUYECHHEM KOJIMYECTBA
pa3psnoB. BelllosiHEHNE omnepanuii ¢ BELIECTBEHHBIMH YHMCIIAMH, HAKOIUICHHE
OHOOK MPH BHIYUCICHUSAX

2.13

I'padsl. OcHoBHBIE nOHATUSA. Buasl rpados. Onucanue rpagoB ¢ MOMOIIBIO
MaTpULl CMEXHOCTH, BECOBBIX MATPHI], CIHCKOB CMEXHOCTU. Pemenue
ATOPUTMHUYECKUX 3aJad, CBSI3aHHBIX C aHaIu3oM rpadoB (IOCTpOEHHE
ONTUMAJIBHOTO IYTH MEXJAy BEepUIMHAMHU TIpada, ompesesieHHe KOJIMYecTBa
pa3MyYHBIX IyTed MEXIy BEpIIMHAMU OPUEHTHPOBAHHOI'O ALMKIMYECKOIO

rpaca)

2.14

HepeBbst. bunapaoe aepeBo. [lepeBbsi momcka. CrocoObl 00Xxoma JepeBa.
[IpencraBnenne apuMeTHIECKUX BRIpOKEHUN B BUE JepeBa. Vcmonb3oBanne
rpadoB U JepeBbEB MTPH ONUCAHUH 0OBEKTOB M MTPOLIECCOB OKPYKAIOIIETO MUPA




2.15

JlucKkpeTHbIe UTPBI IBYX UTPOKOB ¢ MONHOM nH(popmManueii. [loctpoenue nepesa
nepebopa BapHAHTOB, OMNKMCAHWE CTpPATETMH Wrpbl B TabmumuHOW (opme.
BBIMTpBIIIHEIE U IPOUTPBIIIHBIEC TO3UIMHU. BBIUTPHIIIHEIE CTPATErUU

2.16

CpencTtBa HMCKYCCTBEHHOTO  WHTEIUIEKTa. MaeHTHUKAIUMS ©  MOHCK
n300pakeHUi, pacro3HaBaHue Jull. Mcrnonb30BaHne METOI0B UCKYCCTBEHHOTO
UMHTEJUIEKTa B oOyyamomux  cucremax. lcmonb3oBaHWe  METOJOB
HCKYCCTBEHHOI'O MHTEIIIEKTa B podoToTexHuke. MiHTepHer Beuieil. Heliponnble
CEeTH

AJNTOpUTMBI U IPOTPaMMHUPOBAHNE

3.1

Popmanuzanus MoHATHS anroputMa. Mammnaa TeropuHra Kak yHuBEpcalbHas
MOJ€EIb BEIYUCICHUN

3.2

OrneHka CI0XKHOCTH BBIYMCIEHUH. Bpems paboTel m 00BEM HCIONB3yeMOi
namMsiTH, HUX 3aBUCHUMOCTb OT pa3Mepa HCXOIHBIX JaHHbIX. OneHka
ACUMIITOTMYECKON CII0KHOCTH aJITOPUTMOB. AJITOPUTMBI ITOJIMHOMHUAIBHON
cinoxkHoctu. Ilepebopubie anroputmbl. [IpuMepsl pa3iMyYHBIX AJITOPUTMOB
pelIeHus] OJHOM 3aJ1a4M, KOTOPbIE UMEIOT Pa3JINYHYIO CI0KHOCTh

3.3

OmnpeneneHne BO3MOXKHBIX PE3YJIbTAaTOB paldOThl MPOCTEHIIMX aITOPUTMOB
yIpaBJICHUS UCHOTHUTENSMU U BBIYUCIUTENbHBIX alrOpuTMOB. OrpeseneHue
UCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET AaTh TPeOyeMbIi pe3ynbTaT

3.4

AnroputMbl 00pabOTKM HATypaJIbHbIX YHCEJ, 3allUCAaHHBIX B IO3ULIMOHHBIX
cUCTeMaX CUMCIIEHUs: pa30MeHHMe 3allMCH YHuClla Ha OTJeNIbHble LUQPBI,
HaXOXJECHWE CYMMBI M TPOU3BEACHHUS LU(pP, HAXOXKICHHWE MaKCHUMAJbHOU
(MMHUMAaJIBHON) TUQPBHIL.

[TpencraBienue yuciaa B BHJE HaOOpa MPOCTBIX COMHOXMTENEH. AJITOPUTM
ObICTPOro BO3BEICHUS B CTeNeHb. I[lOMCK MPOCTBIX dYHCEN B 3aJaHHOM
JIMana3oHe ¢ IOMOIIBIO aJITOPUTMA «peleTo DpaTocheHay

3.5

MHoropa3ps,AHbIE [eble YUCIIa, 3a1a9d JITUHHONU apu(PMETUKU

3.6

SI3eik mporpammupoBanus (ITackans, Python, Java, C++, C#). Tumbl qaHHBIX:
LIEJIOYUCIICHHBIC, BEILECTBEHHBIC, CHUMBOJbHBIC, JIOrHueckue. BeTieHus.
Crnoxupie ycnous. Lukmisl ¢ yenmoBueM. [{ukitbl mo mepeMeHHOi.

OO6paboTka maHHBIX, XpaHamuxcs B (ainax. TekcToBble U TBOMYHBIE (ailibl.
daiinoBele IepeMeHHbIe ((ainoBsle ykazarenu). Utenue u3 ¢aitna. 3anuch B
Gaiin.

Pa3zOuenue 3agaun Ha noazagayu. [lognporpammel (poreaypsl U QyHKIINH).
Vcnionp30BaHUE CTAaHIAPTHON OMOIMOTEKH SI3bIKA TIPOrPAMMUPOBAHUS

3.7

Pexypcus. PexypcuBHble npoueaypsl 1 ¢yHkuuu. Mcnonabp3oBaHue cTeka Juis
OpraHM3alMK PEKYPCUBHBIX BHI30BOB

3.8

Yucnennsle MeTosibl. TouHOE M MPUOIMKEHHOE pelleHus 3aaa4uu. YucieHHoe
peleHre ypaBHEHHUH C MOMOIIBI0 MMoa0opa mapameTpa. UHCIeHHbIE METOIbI
pelleHus ypaBHEHHI: MeToJ 1nepebopa, METOJA IOJOBHHHOTO JIEJIEHUS.
[TpubnnxEHHOE BRIYMCICHUE AJIMH KPUBBIX. Bhuncienue miomanei ¢puryp c
IIOMOIIIbIO YUCIIEHHBIX METOAO0B (METO MPSIMOYT OJIbHUKOB, METO]] TPAIELIHA).
[Touck maxcumyma (MHUHMMYMa) (QYHKIMH OJHOW MEPEMEHHOW MET0/10M
MOJIOBUHHOT'O JIETIEHUS

3.9

OOpaboTka  CHMBOJBHBIX  JaHHBIX. BcTpoeHHble — QyHKUIUM  A3bIKa
OPOrpaMMHUpPOBaHMs 1 OOpaOOTKM CHUMBOJBHBIX CTPOK. AJITOPUTMBI
00pabOTKN CHUMBOJIBHBIX CTPOK: NMOACUYET KOJMYECTBA IOSBICHUIM CUMBOJIA B
CTpOKEe, pa3OHMeHHe CTPOKM Ha CJIOBa IO MNPOOEIbHBIM CHMBOJIAM, IOHMCK




MOJICTPOKH BHYTPH JIaHHOW CTPOKH, 3aMEHA HalIEHHOW MOJCTPOKH HA PYTYIO
cTpoky. ['eHepanus Bcex CIOB B HEKOTOPOM aidaBHTe, YIOBIETBOPSIOMINX
3aJlaHHBIM OrpaHu4eHusM. [Ipeobpa3oBaHue 4Kciaa B CUMBOIBHYIO CTPOKY H
o0paTHO

3.10

MaccuBbl U TOCIEAOBATEIbHOCTH uuced. Bpruucienue 0000MEHHBIX
XapakTepUCTUK JJIEMEHTOB MACCHMBA WJIA YHUCJIOBOW IOCIEA0BATEIBHOCTH
(CyMMBI, TpPOU3BENEHUS, CPEOHEr0 apU(PMETHUYECKOr0, MHUHUMAIBLHOTO U
MaKCHUMaJIbHOI'O 3JIEMEHTOB, KOJMYECTBA JJIEMEHTOB, YJIOBJIETBOPSIOLINX
3aJaHHOMY ycIOBUIO). JIMHEWHBI TOMCK 3aJaHHOTO 3HAYEHUS B MAacCHUBE.
ANTOpUTMBI pabOTBI C 3JIEMEHTAMH MacCHBa C OJHOKPATHBIM MPOCMOTPOM
MaccuBa. COpTUPOBKA OJHOMEPHOro mMaccuBa. [IpocTeie MeTOABl COPTUPOBKH
(MeTon my3BIpbKa, METOJ BBIOOpa, COPTHUPOBKAa BcTaBKamH). CopTHpOBKa
ciusinueM. beictpas coptupoBka maccuBa (anroputm QuickSort). J{BonunbIi
MOMCK B OTCOPTHPOBAHHOM MAaCCHBE

3.11

JIByMepHBIE MacCHBBI (MaTpuibl). AJNTOPUTMBI OOpaOOTKH JABYMEPHBIX
MacCHBOB: 3allOJJHEHHE JBYMEPHOI'0 YHCIOBOTO MaccuBa IO 3aJaHHBIM
IIpaBWJIaM, TIOUCK DJIEMEHTA B IBYMEPHOM MAacCUBE, BBIYMCICHHE MAaKCUMyMa
(MMHMMYMa) ¥ CyMMBI 3JIEMEHTOB IBYMEPHOI'O MacCHUBa, IIEPECTAHOBKA CTPOK U
CTOJIOITOB IBYMEPHOT'O MacCHUBa

3.12

CnoBapu  (accolMaTHBHBIE  MAacCHUBBI, OTOOpaKeHHsI).  XOII-TaOJIUIIEL.
[TocTpoenue angdaBUTHO-YACTOTHOT'O CIIOBAPS JIJIsl 33JaHHOT'0 TEKCTa

3.13

Crexu. AHaiu3 MNPaBUIBHOCTH CKOOOYHOIrO BbIpaxeHMs. Bbluucienue
apu(pMETHICCKOTO BBIPAXKECHHUSI, 3aITUCAHHOTO B TOCT(HUKCHON (hopme.
Ouepenu. Micnonb3oBaHue oyepein sl BpeMEHHOTO XpaHEHUs TaHHbBIX

3.14

Anroputmbel Ha rpadax. IlocTpoeHne MHHMMAaIbHOTO OCTOBHOI'O JepeBa
B3BEIICHHOTO CBA3HOI0 HEOPHUEHTHpPOBaHHOTO rpada. KomruecTBo pa3nuuHbIX
myTeid MeEXIy BEpUIMHAMH OPHEHTHPOBAHHOTO AIUKIMYECKOro rpada.
Anroputm JIeMKCTpbl

3.15

[epeBps. Peanuzanus nepeBa ¢ MOMOLIBIO CCBUIOYHBIX CTPYKTYp. J{BOMUYHBIE
(bunapurbie) nepeBbs. [locTpoeHue nepeBa uisl 3aaHHOTO apU(METHUUECKOTO
BbIpakeHUs. PexypcuBHBIE alnropuT™Mbl 00xoaa fepesa. Mcrnonb3oBanue creka
U ouepeau Julsi 00Xo0/1a epeBa

3.16

JluHamnueckoe nporpaMMHpOBaHUE KaK METO]] PELICHMS 3a/1a4 C COXPAHEHUEM
IPOMEXKYTOUHBIX  pe3yJibTaTOB.  3ajayd, pelaeMble C  [OMOILBIO
JTUHAMHYECKOTO TMPOrpaMMHUPOBAHUS: BBIYMCIECHUE PEKYPCHUBHBIX (PYHKIIMIA,
NOJCYET KOIMYECTBA BAPUAHTOB, 33/1a4M ONITUMU3ALUU

3.17

[Tonsitue 00 00BEKTHO-OPUEHTUPOBAHHOM MporpamMmupoBaHuu. OOBEKTH U
kiaccel. CBOMCTBA U METOABI 00bEKTOB. OOBEKTHO-OPUEHTHPOBAHHBINA aHAIU3.
Pa3zpaborka mporpamMm Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO TTOAXOJA.
Wukancynsuus, HacleA0BaHue, TOTUMophu3M

WHudopmaiimoHHble TEXHOIOTUU

4.1

AHanu3 paHHbIX. OCHOBHBIE 3a/ladydl aHalW3a JAHHBIX: IPOrHO3MPOBAHME,
KJaccuuKaus, KiacTepusalus, aHaau3 oTkiIoHeHud. [locnemoBaTenbHOCTH
pelLeHHs 3aja4d aHaIM3a JaHHbBIX: COOp MEPBUYHBIX JaHHBIX, OYMCTKA U OL[CHKA
KayecTBa JaHHBIX, BbIOOp M (WJIM) TOCTPOEHUE MOJENH, MpeoOpa3oBaHUE
JAaHHBIX, BU3yaJIU3allisl JaHHBIX, HHTEpIpeTanus pe3yapraToB. [IporpaMmubie
cpeactBa u VHTepHeT-cepBHUCHl Ui 00OpaOOTKM M IPEICTABICHHS JaHHBIX.
Bonbiue nanabie. MammHHOE 00yUYeHUE




4.2

AHanmu3 JaHHBIX C TIOMOLIBIO AJIEKTPOHHBIX TaOMUI. BblyncieHune cyMmbl,
CcpemHero  apu(MeTHYecKoro, HauOONbIIero (HAMMEHBINEro) 3HAYCHUs
nuanasoHa. Beruucnenuve xko3Q@uIMeHTa KOppelsluu IBYX PSAJIOB ITaHHBIX.
[Toctpoenue cTonO4aThix, TUHEHUYATBIX U KPYroBbIX auarpamm. [loctpoeHue
rpapuxoB  Qynkuuit. Ilogbop  nMHMM  TpeHOa,  pemieHwe  3aj1ad
pOorHo3upoBanus. Pemienne 3a1ay ONTUMHU3ALUU C MTOMOLIBIO 3JIEKTPOHHBIX
Ta0JINLL

4.3

Juckperuzanusi 0Opud  MaTeMaTUYECKOM MOJEIMPOBAHUM  HEMPEPBIBHBIX
nporeccoB. MonenupoBaHue IBIKEHUS. MoaenupoBaHue OHOIOTHYECKHX
cucteM. MaremMaTHueckue MOAETH B OKOHOMHKE. BBIYHCIHTEIbHBIC
SKCIEPUMEHTHI ¢ MozensiMu. OOpaboTka pe3ylbTaToB dKCIepuMeHTa. Meroa
HAaUMEHBIINUX KBagpaToB. OIllEHKAa YHCIOBBIX MapamMeTPOB MOAETUPYEMBIX
00BEKTOB W TpoIeccoB. BoccraHoBIeHHE 3aBHCHMOCTEH MO pe3yibTaTam
IKCIIEPUMEHTA

4.4

BepostHoctHble  moxmenu.  Meroasl Monrte-Kapio.  MMurannoHHOe
MojienupoBaHue. CHCTeMbl MaCCOBOTO 0OCITYKUBAHMUSI

4.5

TaOnuunble (pensuuoHHbIE) Oa3zbl JaHHbIX. Tabmuma — npencTaBiIeHHE
CBeJieHMI 00 OMHOTHITHEIX 00bekTax. Ilose, 3anuck. Kimrou Tabmunpel. Padora ¢
roToBoi 0a30i MaHHBIX. 3amonHeHue 0a3bl JaHHbIX. [loMcK, cOpTUpOBKa U
¢GuIbTpanus TaHHBIX. 3alPOChl Ha BBIOOPKY JaHHBIX. 3alpOCHI C TapaMeTpaMu.
Brraucinsemsbie nosis B 3apocax.

MHororaGnuynble 6a3bl JaHHBIX. TUIBI CBA3eH Mexay Tabnuuamu. BHemnuit
kaod. LlenoctHocTh 0a3bl AaHHBIX. 3ampockl K MHOrOTaOIMYHBIM Oa3am
JTAHHBIX

4.6

TexkctoBbiil mponeccop. CpeacrBa IOMCKAa M aBTO3aMEHbl B TEKCTOBOM
nporeccope.  CTpyKTypUpOBAaHHBIE  TEKCTOBbIE  JOKyMeHTBl.  CHOCKH,
ornaBiaeHue. IlpaBuna  OUTUPOBAaHMS ~ UCTOYHHUKOB U OGOPMIICHUS
ouoIMorpaMIeCKUX CChLIOK
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* adopmaruka (B 2 gactsx), 10 kmacc/ [Tomsiko K.1O., Epemun E.A.,
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[Ipaktukym: Mapopmartuka. 10—11 xnaccel. bazoBelil 1 yrinyOieHHbBINH YPOBHHU:
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