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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no undopmatuke (yriayOiaEHHBIM YpOBEHb) HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHus pa3pabOoTaHa Ha OCHOBE TpeOOBaHUN K pe3ysbTaram
OCBOGHHUS OCHOBHOWM  0Opa3oBaTeNbHOM  MPOrPaMMbl  CPEAHETO  OOLIETO
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Taxxke ¢enepanbHOil paboueit
pOrpamMMbl BOCTIUTAHHUSI.

[Iporpamma 1o wuHbOpMaTHKEe Na€T MpEACTaBICHUE O UENsIX, OO0mIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS W Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro mpeamera «Uudopmaruka» Ha yrayOaEHHOM YpOBHE, YCTaHABIIMBAET
00s13aTeTbHOE PEeIMETHOE coJiep>KaHue, peTyCcMaTpUBaET ero
CTPYKTYPUPOBAHHE IO pa3jiesiaM U TeMaM Kypca, ONpeAeisseT pacupeieieHUE ero
o kjaccaMm (rojam u3ydeHus), Ja€T MpUMEpPHOE pachlpe/ieieHue yueOHbIX YacoB
M0 TEMATHUYECKUM pasfenaM Kypca U  PEKOMEHIYyeMylo (IPUMEPHYIO)
MOCJICIOBATEIPHOCTh WX  HM3YYCHHS C  Y4ETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

[Iporpamma o nHbOpMAaTHKE ONPEIETAET KOJTMUECTBEHHBIE U KAYECTBEHHBIC
XapaKTePUCTUKU Y4eOHOTO MaTepHaa JIjs KaXI0TO rojia U3yuyeHusi, B TOM YHUCIIe
JUISL COJIEPKATEIbHOTO HAINOJHEHHUS PAa3HOTO BHUAA KOHTPOJS (TPOMEKYTOUHOMN
aTTecTalluu oOyuarommxcs, BCEPOCCUNCKUX MPOBEPOUYHBIX paoor,
roCyapCTBEHHOW UTOTOBOM arTectaiuu). [Iporpamma nmo nHbopMaTuke sIBISIETCS
OCHOBOW JIJIi COCTaBJICHHWS AaBTOPCKUX Yy4YE€OHBIX NPOrpaMM U YYCOHHKOB,
MOYPOYHOTO TJIAHUPOBAHUS Kypca YUUTEIIEM.

NudopmaTtuka B cpegHem oOieM o0pa3oBaHUU OTPAKAET:

CYITHOCTh HMH(POPMATUKM KaK HAYYHOM JUCHUIUIMHBI, HM3y4Yaromie
3aKOHOMEPHOCTH MPOTEKAHUsI M BO3MOYKHOCTH aBTOMAaTHU3aIUH WH(POPMAITMOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

OCHOBHBIE =~ 0O0NacTM  TpPUMEHEHUs  WH(GOPMATHUKH, TPEKIE  BCEro
WHGOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABIIEHUE U COIUAIBHYIO Chepy;

MEXIUCITUTUIMHAPHBIN ~ Xapaktep uWHQopMaTuku u  HUHPOPMAITMOHHOM
NEeSTeTLHOCTH.

Kypc uHbopmatuku ajis ypoBHsSI CpeIHEro 00Iero o0pa3oBaHUs SIBIIAETCS
3aBEpIIAIONIMM JTallOM HEMPEepPhIBHOW TOJATOTOBKM OOYyYaromMxcsi B 00JacTu
uHDOpMATHKA W HUH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, OMUPACTCS
Ha CoJiepKaHue Kypca WH(OOPMATHKXA YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
OMBIT  TMOCTOSHHOTO  MPUMEHEHHS  WH()OPMAIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTUM, AA€T TEOPETHUUECKOE OCMBICIEHUE, MHTEpPIpEeTaluio U 0000IIeH e
ATOTO OIBITA.



Pesynbrarel  yriyOn€HHOro  YpOBHS ~HM3y4deHHUS y4yeOHOro MpeaMera
«Uudopmartuka» OpUEHTHPOBAHBI HA TOJYyYEHUE KOMIIETEHTHOCTEH IS
nocieAywneil MpodecCUOHATIBHOW JIeITEIbHOCTH KaK B paMKax JaHHOU
peIMETHON 00JIaCTH, TaK U B CMEXKHBIX ¢ Hel oOnacTsax. OHM BKIIOYAIOT B ceO0si:

OBJIQJICHUE KJIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOUTCS JlaHHAs TpeaMeTHass 00JacTh, paclo3HABaHHWE COOTBETCTBYIOIIUX HM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTh AEMOHCTPUPOBATH PA3IMYHbIC MTOIXOIbI
K U3YUYECHUIO SIBJICHUH, XapaKTEepHBIX JJI1 U3y4aeMOoU NpeIMETHON 00JIacTH;

YMEHHE penaTh THUIOBBIE TMPAKTUYECKHE W TEOPETUYECKUE 3aJayu,
XapaKTEpHbIE I MCIOJIb30BaHUS METOJOB M HMHCTPYMEHTApUsl JaHHOU
npeaMEeTHOM 00J1acTu;

HaJu4yue TPEACTaBICHUM O JAaHHOW MpeAMETHOM 00JIacTH KakK IEJIOCTHOM
T€OpUU (COBOKYIMHOCTU TEOpPHUM), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUM.

B pamkax yrinyO0n€HHOro ypoBHSI U3y4deHUs MH(OpPMATHKUA 00ECIEeYMBAETCA
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOYYAIOIIMXCS K MPOJIOJDKEHUIO 00pa30BaHUS B
OpraHu3alusaXx  Opo(ecCHOHATBLHOTO  OOpa3oBaHUS MO  CHEHHUATBHOCTSIM,
HEIOCPEICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKHUM Kak
porpaMMHasi MHXeEHepHsi, HHPOpMallMOHHAasE 0€30MacHOCTh, UH(POPMAIIMOHHBIC
CUCTEMBbl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CE€TH, OOJbIIME JaHHbIE H
MalIMHHOE O0O0y4Y€HUE, MPOMBIIIJIEHHBI WHTEPHET BEUIEH, HWCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTMM OeCHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAHTOBbBIE
TE€XHOJIOTHUH, CHUCTEMBI PAaCIpPENCIEHHOIO PEECTPa, TEXHOJOTHH BUPTYyAJIbHOW WU
JIOTIOJTHEHHOM PEeabHOCTEM.

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

c(OpMHPOBAHHOCTh MHUPOBO33PEHUS, OCHOBAHHOTO HAa MOHUMAHUU POJIH
uHOPMATUKH, HMHPOPMAIIMOHHBIX ¥ KOMMYHHUKALIMOHHBIX TEXHOJOTHUH B
COBPEMCHHOM OOIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMUYECKOTO MBIIIICHUS;

c(OpMHPOBAHHOCTh YMEHHMHM pa3iau4arh (akThl U OLEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJIBI, BHUJETh HMX CBSI3b C KPUTEPUSIMU OLIEHHBAHUS U CBS3b
KPUTEPUEB C ONPENEIEHHON CHCTEMOU LIEHHOCTEN, TPOBEPATH HA JOCTOBEPHOCTD U
00001maTh nHpOpMaIHIO;



C(OPMUPOBAHHOCTh ~ NPEACTABICHUA O BIMSHUM  HHPOPMAIIMOHHBIX
TEXHOJIOTM Ha U3Hb 4YEJIOBEKa B OOIIECTBE, IMOHUMAHUE COLMAIBHOIO,
HKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOrO, HOPHUIMYECKOrO, MPUPOIHOTO,
HPrOHOMHYECKOTO,  MEIULUMHCKOTO U  (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

NPUHATHE MPABOBBIX U 3TUYECKUX ACIEKTOB MH()OPMALMOHHBIX TEXHOJIOTHIA,
OCO3HAHHE OTBETCTBEHHOCTH JIIOZEH, BOBICUYEHHBIX B CO3JJaHUE U HCIOJIb30BAHKE
MH(OPMAIMOHHBIX CUCTEM, pACIIPOCTpaHEHUE HH(OPMAIUY;

CO37[aHHE YCIIOBUW MJisi pa3BUTHUSL HABBIKOB y4eOHOM, MPOEKTHOM, HAy4YHO-
UCCIIEIOBATENIbCKOM U TBOPYECKOM AESITEIbHOCTH, MOTHUBALMU OOYyYaroIIMXCs K
CaMOpa3BUTHIO.

B conepxxanun ydyeOHoro mpeamera «MH(popmMaTuka» BBLACIAIOTCS YETHIPE
TEMaTUYECKUX pa3zelia.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» TMIOCBAILIEH BONPOCAaM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB IMU(GPOBOrO OKPYKEHHS, BKIIOYas
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetd VHTEpHET M UCHOJIB30BAaHUIO HWHTEPHET-CEPBHUCOB, HWH(OPMAILIMIOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue OCHOBHI HH(pOPMATHKH» BKIIOYAET B ceOs
MOHATUMHBIMN anmapaT WHQPOPMATHUKH, BOMPOCHl KOAUPOBaHUS WHGOpPMAIINH,
u3MepeHus WHOOPMAIIMOHHOTO 00BbEMA JIaHHBIX, OCHOBBI AJIreOphl JIOTUKU U
KOMITBIOTEPHOI'O MOZAEIINPOBAHUS.

Paznen «AJaropurmMbl M NPOrpaMMHMPOBAHHME» HAIPABICH HAa pa3BUTHE
AJITOPUTMHUYECKOTO MBIIUICHUS, pa3pabOTKy alrOpUTMOB M OLEHKY MX CJIOKHOCTH,
(GbopMHpOBaHKE HABBIKOB pealM3allMy MPOrpaMM Ha S3bIKax MPOrpaMMUPOBAHMS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMoHHBbIE  TEXHOJOTMHM»  IOCBAIIEH  BOIIPOCAM
npuMeHEHUsT WH(GOPMAIMOHHBIX TEXHOJOTHUN, pPEaTn30BaHHBIX B MPHUKIATHBIX
MPOrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YMCIIEC B 3aJja4ax aHajIu3a
JAHHBIX, HMCMOJB30BAHUIO 0a3 JTaHHBIX W 3JEKTPOHHBIX TAOMUI[ AJisl pEelIeHUs
NPUKIIAJAHBIX 33]1a4.

B npuenénnom nanee copepxkanuu yueOHoro npenmera «MHdopmaruka»
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOJAT B
00s3aTeNbHYIO IPOrPaMMy 00yUYEHHSI, HO MOTYT OBbITh MPEIOAKEHBI A1 U3YUYCHHUS
OTJIEJIbHBIM MOTHBHUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCS.

VYrinyOnéHHbsli ypoBEHb U3y4Ye€HHUS HH(POPMATUKH PpPEKOMEHAYyeTcs IJis
TEXHOJIOTHYECKOTO  MpOQMIs, OpPUECHTHPOBAHHOIO HA  HHXCHEPHYIO U
UHPOPMAIIMOHHYIO C(epbl ACSITENbHOCTU. YTIyOJIEHHBI YPOBEHb HW3Y4YECHHUS
uH(popMaTUKU 00ECIEYMBAET: MOATOTOBKY O0YyYarolUMXCsi, OPUEHTUPOBAHHBIX Ha



CHEIUaIbHOCTH B 00JacCTH HWHOOPMAIMOHHBIX TEXHOJOTUA W WHXKCHEPHBIC
CHEIUATBHOCTH, YYaCTHE B TMPOCKTHONM W WCCIENOBATEILCKON NESTEIBHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABICHUSIMH OTpaciau WHOOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOJATOTOBKY K YYaCTHIO B OJIUMIHA/AX U Cllaye
EnunHoro rocyiapcTBEHHOTO K3aMeHa Mo HH(pOpMaTHKeE.

[TocnemoBaTeTbHOCTh W3YYCHHUS TEM B Tpeaeiax OJHOTO Trojaa OOydeHHs
MOXET OBITh HM3MEHEHa MO YCMOTPCHHIO YYHTENd TpPH IOATOTOBKE padoueit
MPOrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMSL.

OO11ee YnCciI0 YacoB, PEKOMEHAOBAaHHBIX ISl u3yueHus uHpopmatuku — 340
yacoB: B 10 kiacce — 170 yacoB (5 yacoB B Heneno), B 11 kimacce — 170 gacoB (5
yaca B HEJICIII0).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Hu¢poBasi rpaMOTHOCTH

TpeGoBaHus TEXHUKM O€30MAaCHOCTM M TUTHMEHBI Tpu paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMITIOHEHTaMU [IU(DPOBOTO OKPYKEHUS.

[TpuHIUIIBI pabOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
dbon Heiimana. ABTOMAaTHYECKOE BBIMOJHEHUE MPOTPAMMBI  TTPOIIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJrOBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
OMOIIbI0 MIUH. KOHTpOJIepsl BHEMIHUX YCTPOUCTB. [IpsAMOi 1OCTYN K TaMsITH.

OCHOBHbIE ~ TEHACHUMHU  PA3BUTHS  KOMIBIOTEPHBIX  TEXHOJOTHM.
[TapaiutenbHbIe BBIYHCIICHUS. MHoromnpoueccopHsie CHUCTEMBI.
CynepkomnbloTepbl. PacnpenenéHHble BRIYUCIUTENBHBIE CUCTEMBI U 00paboTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LH(PPOBBIE YCTpPOWCTBA © HMX pPOJb B
KOMMYHUKAIUSX. BcTpoennbie KOMIIBIOTEPBL. MUKPOKOHTPOJLIEPHL.
Po6oTu3upoBaHHbIEe TPOU3BOJICTBA.

[IporpammHOe oOecreueHre KOMIBIOTEPOB U KOMIBIOTEPHBIX CUCTEM. BuUbI
nporpaMMHOro obecrnedyeHuss U UX HazHaueHue. OCOOEHHOCTH MPOTPaMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpoucTB. [lapamienbHoe mnporpaMMUpOBaHUE.
CuctemHoe mnporpammHoe oOecrieueHue. OrnepalnMOHHBIC CUCTEMBI. Y THIIUTEHI.
HpaiiBeppl  ycTtpoucTtB. MHCTammsiuuss W = JOEUMHCTAULALUSA  IPOTPAMMHOIO
oOecrieyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelIeHUss U UMEHOBaHUS (ailjIoB B
nosroBpeMeHHoi namsatu. [llabmons! 11t onucanus rpymi (haisios.

[Iporpammuoe obecniedenue. JInneH3npoBanue MPOrpaMMHOTO 0OEeCTICUCHHUSI
u uudpoBeix pecypcoB. IlpompuerapHoe u  CcBOOOJHOE MPOrpaMMHOE
obecnieueHue. Kommepueckoe 1 HEKOMMEPUECKOE HCIIOIb30BaHUE MTPOTPAMMHOTO
obecrieueHuss U 1UPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABIMBaeMas
3aKOHOaTeNnbCTBOM Poccuiickorn @Denepanuy 3a HENPABOMEPHOE HCMOJIb30BAHUE
MPOrpPaMMHOTO o0ecriedeHus U ITU(GPOBBIX PECYPCOB.

[IpyHUIMIIBI TOCTPOCHUS W allllapaTHbhle KOMIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBblie npotokoiabl. Cete UHTEpHET. Anpecanns B cetu MHTepHeT. [IpoTOKO0IIBI
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha mojcetm ¢ moMouipl0 mMacok mnoxacereil. CereBoe
aagmMuHuctpupoBanue. [lojlydeHue JaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuus CBA3M C y3ia0M ceTh. OmnpeneneHue mapuipyTa JIBHKEHUS
MTaKETOB.

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



(Hampumep, JIOKalusi MOOWJIBHBIX TEJIEPOHOB, OMpPENEICHUE 3arpyKEeHHOCTH
aBTOMAarvcTpasnei), MHTEpHET-TOProBiisi, OPOHUPOBAHUE OUIETOB U TOCTUHMII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCiIyrd. CoLMaTbHBIE CETH —
OpraHu3alysl KOJUIEKTUBHOIO B3aMMOJEWCTBUS U oOMeHa JnaHHbIMH. CeTeBoi
ATUKET: NpaBUja NOBEAEHUs B KubepmpocTpaHcTBe. [IpobieMa moasmHHOCTH
nosydyeHHoM nHpopmanuu. OTKpBIThIE 00pa30BaTeNIbHbBIE PECYPCHI.

TexHOreHHble U SKOHOMHUYECKHE YTpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOrui. O0mue mpobieMbl 3aiiuThl
uHpopManuu ©  uUH(popmanMoHHOW  Oe3omacHocTH. CpenacTBa  3alUTHI
UHpOpMallMl B KOMIIbIOTEPAX, KOMIIBIOTEPHBIX CETAX W aBTOMATHU3MPOBAHHBIX
uH(popManMoHHbIX cuctemax. lIpaBoBoe oOecneueHne UHGOPMAIMOHHON
0€30MacHOCTH.

[IpenoTBpanieHue  HECAHKIMOHMPOBAHHOIO  JOCTyNa K  JIMYHOM
KOH(QUACHIMATBHOW MH(POpMAIUK, XpaHSIIEHCs Ha MEPCOHATbHOM KOMIIbIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOe mporpaMMHOe o0ecreyeHrue u CrocoObl
OOppOBl C HUM. AHTHBUpPYCHBIE Mporpammbl. OpraHuzanusi JUYHOTO apXxHvBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3ammTa apxusa.

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

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanHsle U 3HaHus. MHQOpMalnMoHHbIE MpoLecchl B MPUPOJE,
TEXHHUKE U OOIIECTBE.

HenpepriBHbIE M JAMCKpETHbIE BEIMYMHBI U curHaibl. HeoOxomumocTb
JUCKpeTU3aluu MH(popManuu, NpeAHa3HAYEHHOW UIsl XpaHEHHWs, Nepelrayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHOe KOAMpOBaHHME. PaBHOMEpHbIE M  HEPaBHOMEDHBIE  KOJBI.
JlekonupoBaHue COOOIICHUM, 3alMCAHHBIX C MOMOIIBI0O HEPAaBHOMEPHBIX KOJOB.
Ycnosue @Pano. IlocTpoeHne OAHO3HAYHO AECKOAUPYEMBIX KOIOB C IMOMOUIBIO
nepeBa. EnvHUIIBI U3MepeHHs KonuecTBa HHPopMauuu. AndaBUTHBIA MOAXOH K
OLICHKE KOJIMYeCcTBa UHPOPMALIUU.

Cucrembl cumciienusi. Pa3BépHyTas 3amuch LENbIX U JAPOOHBIX YHUCEN B
NO3ULMOHHON cucTteMe cuMciieHns. CBOWCTBAa MO3WLMOHHOM 3alUCU  YHWCha:
KOJIMYECTBO UG B 3alUCH, MPU3HAK JEIUMOCTH YMCJIa HA OCHOBAHUE CHUCTEMBbI
CUMCIICHUA. AJITOPUTM IEepPEBOAA 1IEJIOTr0 Yucia u3 P-u4HON cucTeMbl CUMCIICHUS B
JECATUYHYIO. AJTOpPUTM TepeBoja KOHEUHOM P-u4HON OpoOH B NECATUYHYIO.
ANTOpUTM NEpeBOJA LIEJIOr0 YUCIA M3 AECATUYHOW CHCTEMBl CUUCIECHHS B P-
nuHyto. [lepeBon KoHeyHOW JecATUYHON JApodbu B P-uunyro. JIBomuHnas,
BOCBMEpUYHAs M IIECTHAALATEPUYHAS CHUCTEMBI CUHCIICHUS, CBSA3b MEXIY HUMU.



ApudmMernueckue ornepanydyd B TO3UIMOHHBIX CHUCTEMAaxX CUHUCIEHUA. TpoudHas
YPAaBHOBEILICHHAs CUCTEMA CUUCIICHUS. [IBONUHO-IECATUYHAS CUCTEMA CUMCIICHUS.

KomupoBanme TtekcroB. KomupoBka ASCIl. OmgHoGaiiTHBIE KOIWPOBKH.
Cranpapr UNICODE. Koaupoka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHU.

KomgupoBanne  m3oOpaxkenuit. OueHka  HHQOpMAIMOHHOTO  00BEMa
rpaU4IeCcKuX TaHHBIX MMPHU 3aJIaHHBIX pa3penieHuH U TITyOnHe KOTUPOBaHUS IBETA.
[IBetoBbie Monenu. BekTtopHoe komupoBaHue. Popmarbl rpaduyeckux (ailyios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Konuposanue 3Byka. OnieHka HHPOPMAIIMOHHOTO 00bEMA 3BYKOBBIX JaHHBIX
P 33JJaHHBIX YaCTOTE NUCKPETU3AIMA U PA3PSATHOCTH KOJUPOBAHUA.

AnreOpa noruku. [loHsiTue BbICKa3biBaHUs. Bpicka3biBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBaHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOauIbl UCTUHHOCTH. JlorHMueckue BBIPAKEHUS.
Jlornueckne Tto)kaecTBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorndeckue onepanuy U onepaluy HaJl MHOKECTBAMHU.

3aKkoHBI aireOpbl JOTMKHA. OKBHBAJICHTHBIE MPEOOPA30BAHMS JIOTHYECKUX
BbIpakeHUi. Jlornueckue ypaBHEHHS U CUCTEMbI YPABHEHHIA.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTUYECKHUX
GyHKIUN OT KOMYeCcTBa apryMeHTOB. [1oHbBIE CUCTEMBI JIOTHYECKUX (PYHKIIUM.

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

Jlormyeckue »sneMeHTBI B cocTaBe KoMmmbiloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [loctpoenne cxeM Ha JIOTMYECKHX JJIEMEHTAxX I10
3aJaHHOMY JIOTUYECKOMY BBIP@KEHHIO. 3aIlACh JIOTUYECKOTO BBIPAXKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBiieHrie LENbIX YKMCEN B MHaMATH KoMibioTepa. OrpaHUuYe€HHOCTH
JVana3oHa 4YUCEel NpH OrPaHWYEHWH KOJIMYeCTBa pa3psanoB. llepenonHenue
pa3psiAHON ceTku. be33HakoBbIe U 3HAKOBBIC JaHHbIC. 3HAKOBBIM OUT. J[BOMYHBIMA
JIOTIOJTHUTEIILHBIN KOJT OTPULIATEIBHBIX YUCET.

[TobutoBbie normdeckue omnepamuu. Jlornyeckuii, apudMeTUUECKHil W
nukinyeckuii  capuru.  [lludpoBanue ¢ moMomprO MOOUTOBOW — Omeparuu
«uckimoyaroniee NJIN».

[IpencraBiieHrEe BELIECTBEHHBIX YHCEN B IAMITH KOMIIBIOTEPA. 3HAdallas
YacTh W MOPSAIOK Yucia. Jluama3oH 3HaAUCHUN BeNIeCTBEHHBIX umces. [IpoOmembr
XPAHECHUSI BEIIECTBEHHBIX YHCEJ, CBA3aHHBIE C OrPAaHUYCHUEM KOJIMYECTBA
pa3psaoB. BpInosiHEHME omnepannii ¢ BEMIECTBEHHBIMM YHCIIAMHU, HAKOIUJIEHUE
OLIMOOK MIPH BHIYUCICHUSX.



AJITOPUTMBI H IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJNbTaTOB pabOTHI MPOCTEHIINX aJrOPUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU WU BBIYMCIUATEIBHBIX alroputmoB. OrnpexaeneHue
UCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Oranbl pemieHusl 3aJad Ha KommbioTepe. MHCTpyMEHTalbHBIE CpeNCTBa:
TPAHCIATOP, OTJIAAUUK, TpOoGUIMpoBIMK. KoMmuwiasamus u uHTeprpeTanus
nporpamMm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tabmul. Otinanounbiii BeiBoA. IlomraroBoe
BBIIIOJIHEHHE ITporpammel. Touku octaHoBa. [IpocMOTp 3HaueHUI EPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbel naHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJBHBIE, JIOTMYECKHE. BeTBiieHus.
Cnoxsble ycinoBus. Ilukinel ¢ ycioBueM. [LlMKiael 1O IEpEMEHHOM.
B3auMo3aMeHSIEMOCTh  pa3IMYHBIX  BUAOB  I[UKJIOB. HBapumaHT ULHUKIIA.
CocraBneHue IUKIAa C HUCIOJB30BAHUEM 3apaHEe OIpPENeIEHHOTO WHBAPUAHTA
LUKJIA.

JIoOKyMEHTHUpOBaHUE porpamm. Hcnons3oBanue KOMMEHTapHEB.
[ToaroToBka onvcaHusl IPOrpaMMbl U HHCTPYKIIUH JJIS ITOJIB30BATEISL.

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

HaxoxaeHue Bcex MpOCTBIX YUCEN B 3aJlaHHOM JuanasoHe. [IpeacraBieHue
yuciia B BUJIe HA0Opa MPOCTBIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEIECHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIuXcs B (paitnax. TekcToBble U TBOMYHBIE (Pailiibl.
daitnioBbie TIepeMeHHBIE ((aiioBbie ykazaTtenu). Urenune u3 (aitna. 3anuch B
daii.

Pa36uenue 3amaun Ha noazanayu. [logmporpaMmsl (Mpoueayphl U GyHKIINH).
Pexypcus. PexypcuBHble 00beKThl ((pakranbl). PexypcuBHBIE mNpoueaypsl U
¢bynkuuu. Mcrionb3oBaHue cTeka Jjisl OpraHu3aliid PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CcTaHAApTHOW OMOMMOTEKH S3bIKa MPOrPaMMHUPOBAHUA.
[Tonkmtouenne  OMONMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENECH.
MoaynbpHBIN IPUHIUII IOCTPOEHUS IIPOTrPAMM.

Yucnennsle MeToapl. TouHoe ©  TPUOMDKEHHOE pEIICHUs 3aJayu.
UYucneHHble METOIbI PELICHUS] YpaBHEHH: MeTo nepedopa, METO MOJIOBUHHOTO
nenenus. [IpubnmxéHHOe BBIYMCIEHUE JJIUH KPUBBIX. BbIuncieHue miomaaen
buryp ¢ MOMOUIbI0 YHMCIEHHBIX METOAOB (METOJ MPSMOYTOJbHUKOB, METOA



Tpaneuunii). Ilonck makcumyma (MuHUMYMa) (YHKUMHA OJHOM MepeMeHHON
METO/IOM MTOJIOBUHHOTO JIEJICHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMH  sI3bIKa
POrpaMMUPOBAHUS AJi1 00paOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA TOSBICHUM CHMBOJAa B CTPOKE,
pa30HeHre CTPOKHM Ha CJIOBAa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKU
BHYTPH JAHHOW CTPOKHM, 3aM€Ha HAWJECHHOW MOACTPOKH Ha JPYLYI0 CTPOKY.
['eHepans Bcex CJIOB B HEKOTOPOM anihaBUTE, YIOBIETBOPSIOUIUX 3aJlaHHBIM
orpanndeHusM. [IpeoObpazoBanue unciia B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBel W MOCHEAOBATENILHOCTH 4HCeN. BpruncieHne 0000MIEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MacCHUBa WM YHCIIOBOM MOCJIEI0BATEILHOCTH (CYMMBI,
IIPOU3BEIECHUS, CPEIHEr0 apu(pMETUYECKOr0, MUHUMAJIBHOTO M MAaKCHUMAaJbHOTO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCIOBHIO).
JIMHENHBIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTtupoBKka 0HOMEPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METOT
y3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBKamu). COpPTUPOBKA CIUSHUEM.
beictpast coprupoBka wmaccuBa (anroputM QuickSort). JIBowuHBI TOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHBIE MaccuBBI (MaTpHUIbl). AJTOPUTMBI OO0paOOTKU JBYMEPHBIX
MaCCHBOB: 3aIIOJHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA MO 33JJaHHBIM IMIpaBUjIaM,
MOUCK DJIEMEHTa B JBYMEPHOM MACCHBE, BHIUYUCIICHNE MAaKCUMyMa (MUHUMYyMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MaccHBa, IE€PECTAaHOBKA CTPOK M CTOJIOIOB
JBYMEpPHOI'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBbIil Tporieccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
opdorpadun u rpammatukud. CpencTBa THOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporneccope.  Mcnonb3oBanue  ctwiieil.  CTpyKTypUpOBaHHbIE  TEKCTOBBIC
nokymeHThl. CHOCkH, ornaBieHue. KosuiektuBHas paboTra ¢ JIOKYMEHTaMHU.
NHCTpyMeHTBI pelieH3UPOBaHUS B TEKCTOBBIX Mpoleccopax. O0iayHbie CEepBUCHI.
Henoass mepenucka. Pedepar. I[lpaBuwia 1uTHpOBaHMS HCTOYHUKOB U
opopmieHust Oumbnuorpaguueckux ccpuiok. OQopMieHue Crucka JIUTEepaTyphl.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOW TEKCTa. TeXHUYECKUE CpelcTBa BBOJA
Tekcta. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/layd aHaIW3a JaHHBIX: MPOTHO3UPOBAHMUE,
Kiaccuukaiys, KiacTepuszaius, aHaiu3 OTkIoHeHu#. [locienoBaTtenbHOCTH
peleHus 3a7ad aHaln3a JaHHBIX: COOp MEPBUYHBIX JAaHHBIX, OUMCTKA M OICHKA
KauecTBa JaHHBIX, BHIOOP W/WJIM MOCTPOSHWE MOJIENH, MpeoOpa3oBaHue JaHHBIX,
BU3yaJIM3allvsl TaHHBIX, HHTEPIPETAaUs pe3yiapTaToB. [IporpammHubie cpencTBa u



UHTEPHET-CEPBUCHI JIIsl 00pabOTKH U MpeCTaBIeHUs JaHHBIX. bombIiine naHHbIE.
Mamnnnoe o0y4yenue. IHTeNeKTyanbHbli aHAIU3 TaHHBIX.

AHanu3 JaHHBIX C MOMOILBIO IEKTPOHHBIX TAOIUL. BbIYMCIEHHE CyMMBI,
CPEIHETO apU(PMETHUECKOTr0, HANOOJIBIIETO (HAUMEHBILETr0) 3HaYCHUS JUarna3oHa.
Beruncnenne koag¢uuueHTa KOppeasuuu ABYX psAaoB AaHHbIX. llocTpoeHue
CTOJOYATHIX, JMHEWYATBIX W KpPYroBbiX auarpamm. lloctpoenue rpaduxos
¢dbynkmii. [Togbop auHMM TpeH A, pEIIeHHe 3a/1a4 MPOTHO3UPOBAHUSI.

UucneHHOE pElIEHUWE YpaBHEHMM ¢ TIOMOIIbIO MOA0Opa IapameTpa.
OnTuMu3anys Kak MOWCK HAWIy4YIIEero pelieHus B 3alaHHBIX ycioBusX. Llemesas
¢yHkius, orpaHudyeHus. JlokaibHble M TI00QJbHBII MHHMMYMBI LIE€JIEBOU
¢yHkuuu. Pemenue 3a1a4 onTHMHA3AUU C TOMOUIBIO 3JIE€KTPOHHBIX TAOIHUL.

11 KIIACC

Teopernueckne 0CHOBLI HHPOPMATHKHU

Teopernueckue mMOAXOAbI K OLIGHKE KoJMdecTBa WHGOpMAIMU. 3aKoH
annutuBHOCTH MH(OpMmaruu. Dopmyna Xapriau. MHpopManus u BEpOSTHOCTb.
®opwmyna lllenHoHa.

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

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

Cucrembl. KOMIOHEHTBI cHUCTEMBI W UX B3aumoicucTBue. (CUCTEMHBIN
ahdekrt. YnpapneHue kak nHGopMaMoHHbIi nporecc. OOpaTHas CBS3b.

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

[IpencraBienre pe3yiabTaTOB MOJCIUPOBAHMUS B BHUIE, YI0OHOM JJIs
BOCIIpUATHS yeioBeKoM. I'padpuueckoe npeacrapieHue JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpadukn).

I'padpr. OcHoBHbIe MOHATHUS. Buapl rpados. Onucanue rpadoB ¢ TOMOIIBIO
MaTpull CMEKHOCTH, BECOBBIX MaTpHI], CIHUCKOB CMEXHOCTU. Pemenue
AITOPUTMUYECKUX 3a7a4, CBS3aHHbIX ¢ aHamu3oM rpadoB (IMOCTpOEHUE
ONTUMAJIBHOTO MYTH MEXJy BeplIMHaMu rpada, OmNpelereHue KOoJuyecTBa
pa3IMUHBIX MyTEed MEXAy BEpUIMHAMH OPUEHTUPOBAHHOIO AlUKIMYECKOIO

rpada).



JlepeBns. bunaproe nepeBo. JlepeBbs momcka. CrocoObl 00xoma mepena.
[IpencraBnenne apu(pMETHUECKUX BBIPAKEHHUI B BUJE JAepeBa. [[MCKpeTHbIE UIpbl
JIBYX UTPOKOB C mojHOUW nHpopManuen. [loctpoenue aepesa nepedbopa BapuaHTOB,
OINKMCAaHUE CTPATETUU UTPhl B TAOJUYHON (popMe. BBIMIphIIIHbIE U TPOUTPHIILIHbIE
NO3ULIMN. BBIMIPBIIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOr0 HMHTeJIeKTa. CepBHCHI MAIIMHHOIO MEpPEeBOJa U
pacmno3HaBaHusa yCcTHOUM peun. KornHutuBHbIE cepBUCHL. VaeHTH(HUKAIUS U TOUCK
U300paKeHUH, pacno3HaBaHHE T, CamooOyuatomuecs CUCTEMBI.
VcKyCcCTBEHHBI MHTEIIEKT B KOMIIBIOTEPHBIX Urpax. Mcrosnb3oBaHME METOIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B O0y4aroumx cucremax. VMcrosib30BaHne METOA0B
MCKYCCTBEHHOI'O0 MHTEJJIEKTa B poOoToTexHuke. MHTepHeT Bemieil. IlepcnexkTuBbl
Pa3BUTHS KOMIBIOTEPHBIX HHTEJUIEKTYaNIbHBIX cucTeM. HelipoHHsle ceTu.

AJITOPUTMBI H IPOrPaAMMHPOBaHHUE

dopManuzanuss  HOHATHS — anropurma. MammHa  TeropuHra — Kak
YHUBEpCAJIbHAsA MOAENb BhrunciaeHuu. Tesuc Uépua—TwrropuHra.

OneHka CII0XKHOCTH BbIUKCIEHUN. BpeMs paOoTel U 00BEM HCHONB3YyEMOM
IaMsTH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTHYECKOW CJIOKHOCTH  aJIrOPUTMOB. AJNTOPUTMBI IOJMHOMHUAIBHOU
cinoxxHoctd. [lepebopubie anroputmbl. llpumepsl pazaUyUHBIX  aITOPUTMOB
peleHns OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[lonck mpPOCTBIX 4YHCEN B 3aJaHHOM JWAIa30HE C TMOMOIIBID AJITOpPUTMA
«pemiero DparocheHar.

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

CnoBapu  (accollMaTUBHBIE MAaCCHUBBI, OTOOpaKEHHsI). XOII-TaOJHIIBI.
[TocTpoenue anpaBUTHO-4ACTOTHOTO CJIOBAPS ISl 3aJJaHHOTO TEKCTA.

Creku. AHamM3 TMPaBUIBHOCTH CKOOOYHOIO BBIpaXKEHHs. Bbluucienue
apu(PpMETUIECKOTO BhIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHOM (hopMme.

Ouepenu. Mcnosib30BaHUE OYepean i1l BpEMEHHOIO XPAaHEHHUS JaHHBIX.

Anroputmbel Ha rpadax. [locTpoeHne MHMHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUICHHOTO CBS3HOTO HEOpUeHTUpoBaHHOro rpada. KoiaumuecTBo paziuyHbIX
nyTel MeXay BepUIMHAMU OPUEHTHPOBAHHOIO allUKIMYECKOro rpada. AJroputMm
JIeWKCTpHL.

[epeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. [IBOonuHBIE
(Ounapubie) aepeBbs. I[locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbIe anroputmbsl 00xoja AepeBa. Mcnonb3oBaHue CTeka U
ouepenu s 00xoaa iepeBa.

JIlnHamMu4eckoe NpPOrpaMMHMpPOBAHME KaK METOJX pEIIeHUs 3axad  C
COXpPaHEHUEM MPOMEXYTOUHBIX PE3YyJIbTAaTOB. 3aJayd, PEIIAEMBbIE C MOMOILIBIO



JTUHAMUYECKOTO TMPOTPAMMHUPOBAHMS: BBIUUCIECHUE PEKYPCHUBHBIX (PYHKITUH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[ToHsiTe 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccel. CBOMCTBa W METO/BI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO TIOJXOJIA.
Wukarncynsuuys, HacleJ0BaHue, TOJTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTepdeiica
nosib3oBaTess.  Mcronp3oBaHWE TOTOBBIX — YIPABISAEMBIX  DJIEMEHTOB  JIJIA
MOCTpOEHUs HHTEpdeEiica.

O630p  s3pIkOB  mporpammupoBaHusi.  [lomstme o  mapagurmax
pOrpaMMHUPOBAHUSL.

NupopmanuoHHbIe TEXHOJIOTIUH

OTtanbl  KOMIIBIOTEPHO-MATEMATHYECKOTO  MOJCIUPOBAHUSA:  IOCTAHOBKA
3alayu, pa3paboTKa  MOJIeNH, TECTUPOBAHHME  MOJIETH, KOMIIbIOTEPHBIN
AKCIIEPUMEHT, aHAJIN3 PE3yJIbTaTOB MOAECIUPOBAHUS.

JuckpeTusanusi Tpud MaTEeMAaTHYECKOM MOJIECIUPOBAHUU HEMPEPBIBHBIX
npoueccoB. MogenupoBanue BHKEHHS. MoJenupoBaHie  OHOJOTMYECKHUX
cucteM. MaremaTtuueckue  MOAEIM B DKOHOMHKE.  BblUncCIUTENbHbBIE
AKCIEPUMEHTHI C MOAEIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEpUMEHTA. MeToJ HauMEHBIIUX KBaJIPaTOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJCIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHue 3aBUCUMOCTEN MO pe3yabTaTaM 3KCIEpUMEHTA.

BepostHoctHeie  momenu.  Metoasl Monte-Kapno.  MmMwuraumonsnoe
MozienrpoBaHue. CUCTEMBI MaCCOBOTO OOCITYKMBaHMSL.

Tabnuunbie (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHHi 00 OMHOTHMHHBEIX 0O0BekTax. Iloie, 3ammch. Kimrou Tabmunel. Padora c
roToBOi 0a30if naHHBIX. 3amojgHeHue Oa3bl JaHHBIX. [lowWICK, cOpTUpOBKa U
dbunbTpanys TaHHBIX. 3aMpochl Ha BBIOOPKY MAHHBIX. 3alpOChl C MapaMeTpamu.
Brruuciisiemsie 1osis B 3arpocax.

MHorotabnuunbie 0a3bl JaHHBIX. TUMBI CBSI3eM MexAy TaOaulamH.
Buenmnuit kintou. [{enocTHOCTh 0a3bl TaHHBIX. 3aPOChl K MHOTOTa0JIMYHBIM 0a3aM
JTAHHBIX.

Nuteprer-npuiioxkenus. [loHaTHe 0 cepBEpHON U KIMEHTCKOW YacCTsX CauTa.
TexHONmorust «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HeAOCTAaTKU. OCHOBBI SA3bIKA
HTML u xackamubix tabmui ctuiei (CSS). Cuenapum Ha s3bike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

Pasmemnienne BeO-caifToB. Y ciayra xocTuHra. 3arpy3ka ¢aiaoB Ha CauT.

BBon m300pakeHni ¢ UCIOJIB30BAHUEM PA3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(uudpoBbIX (PoToanmaparoB U MHKPOCKOIOB, BUIEOKAMEp, CKAHEPOB U JPYrUX



ycTpoiictB). ['padmueckuii penaktop. Pazpemenue. Kagpuposanue. Mcnpasienue
nepcrekTuBbl.  I'mcrorpamma. Koppekuuss  ypoBHEH, KOppeKIMs  IBETa.
OOecuBeunBaHue I1BETHBIX uU300paxeHuil. Perymsb. PabGora ¢ obGmactsamu.
OUIbTPHI.

MHuorocioiinbie u3o0pakeHus. TekcrtoBble ciou. Macka cnosi. Kanaiebl.
Coxpanenue BbiaeneHHoW oOnactu. [lonroroBka wimocTpanuii 1is BeO-CalTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnast rpaduka. I[lpumutuBbl. M3MmeHeHue mOpsKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenencHue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnonib30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300pakeHH.

[IpyHOMOBI  TTOCTPOCHUS M PEOAKTUPOBAHUA TPEXMEPHBIX MOJACIEN.
Cerounble monemu. Marepuansl. MonaenupoBaHHe HWCTOYHUKOB OCBEILICHMS.
Kameprl. ApautuBsablie TexHonoruu (3D-npunrepst). Ilondarue o BupTyaiabHOU
peanbHOCTH U JOTIIOJIHEHHOM pPEaIbHOCTH.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
NMH®OPMATHKE (YTJIYBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jarommxcss PyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX OpHUEHTAIMM, TO3UTUBHBIX BHYTPEHHUX
yOXKIEHNN, COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSM POCCHHCKOTO
OOIIECTBA, PACHIUPEHHUE KU3HEHHOTO OIbITA U OIMbITA JESITEILHOCTH B IPOIECCEe
peanu3alnud  CpeACTBaMU  y4eOHOro TMpeAMEeTa OCHOBHBIX  HalpaBJICHUN
BOCIIUTATEIHLHOU JESITEIHLHOCTH.

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

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUE CBOUX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHa U TPaBOMOpsAIKa,  COOJIIOJICHME  OCHOBOMOJIArallMX  HOPM
UH(OPMAITMOHHOTO MPpaBa U MHOOPMAITMOHHON 0€30MaCHOCTH;

TOTOBHOCTh IPOTUBOCTOSITh HUACOJIOTMM 3KCTPEMH3MA, HAIlMOHAIU3MA,
KCeHO(pOOUHU, MUCKPUMHUHAIMK TI0 COIMAIBbHBIM, PEJIIUTHO3HBIM, PAaCOBBIM,
HaIIMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOE OTHOUIEHUE K UCTOPUYECKOMY HACIEIUI0, TOCTHKEeHHsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYeHUsI MHOOPMATUKU KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STHUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
cetu MuTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

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

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

5) pu3uYecKOro BOCIUTAHMS:

chOpMHPOBAHHOCTh  370pOBOTO W  Oe3omacHOro  obOpaza  JKW3HH,
OTBETCTBEHHOTO OTHONIIEHUS K CBOEMY 3JI0POBbIO, B TOM YHCIE€ 3a CUET



cobmonenns TpeOoBaHuil 0€30MacHOM 3KCIUTyaTallii CPeCTB MH(OPMALMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTUBHOH JEATEIHHOCTH TEXHOJOTWYCCKOW W COIMAIBHOU
HAIpPaBIEHHOCTH, CIIOCOOHOCTh WHHUITMUPOBATH, IUIAHUPOBATh U CAMOCTOSITEILHO
BEITIOJTHATH TaKyIO IESITCIIbHOCTB;

uHTEepec K cdepaM TPOPECCHOHATLHON ACATENBHOCTH, CBS3aHHBIM C
UHPOPMATUKOH, MPOrpaMMHUPOBaHHEM U HWH(MOPMAIMOHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMU Ha JIOCTIDKEHUSX HAayKd WH(POPMATUKA W HAYIHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP Oyaymiedl mnpodeccud u
peanu30BBIBaTH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3KOJI0TU4eCKOIr0 BOCIIMTAHMS:

OCO3HAaHME TJI00ATBHOTO XapaKTepa 3KOJOTHYECKHX MpoOjeM W MyTed HuX
permeHus, B TOM YHCIE C yY4€TOM BO3MOXKHOCTEH WH(OpMaImoHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTHKCHHUSM HAyYHO-TEXHHUYECKOTO TIporpecca M
OOIIECTBEHHOM MPAKTHUKH, 32 CUET MIOHUMAHUS POIH WH(OOPMAITMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U WHGOPMAIIMOHHBIX TEXHOJOTHM B YCIOBHUAX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBa;

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

B mporecce AoCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPaAMMBI
no wuHPOpPMATUKE Yy OOYYAIOIIMXCS COBEPIICHCTBYETCS OMOIMOHAIBHBIN
WHTEJUICKT, MPpenoaratonuii ChopMHUpPOBAHHOCTS:

CaMOpETYyJIMPOBaHUS, BKIIOUYAOIIETO CAMOKOHTPOJIb, YMCHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTH aIanTUPOBATBCI K
OMOITMOHAJIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

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

OMIIATUH, BKIIOYAIONICH CITIOCOOHOCTh MMOHUMATh YMOIIMOHAIBLHOE COCTOSIHHEC
JIPYTUX, YYUTBIBaTh €r0 TPU OCYIIECTBICHHH KOMMYHHUKAIIMHM, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

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



METANIPEAMETHBIE PE3YJIBTATBI

B pesynabrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHuss y oOydarwomierocss OyayT chopMuUpoBaHbl MeETaNpeIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE Yy4eOHbIE [JEUCTBUS, KOMMYHUKATUBHbIC
yYHUBEpCaIbHbIe Y4YeOHbIE ACUCTBUS, PETYJSTUBHBIE YHUBEpCAIbHBbIC Y4YEOHBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOrMUYecKue AeiiCTBHUS:

CaMOCTOSITENILHO  (OpPMYyJIUPOBaTh M aKTyalM3UpOBaTh  IMpoOiemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

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

ONpENENATh LENN JACSITEIBHOCTH, 3aJaBaTh IApaMeTpbl M KPUTEPUU HX
JOCTHKEHHS],

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

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

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJIHATH pabOTy B  YCJIOBHUSIX  PEANBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE NPU PELICHUH KU3HEHHBIX TPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJI€Th HABBIKAMH Y4E€OHO-UCCIEI0BATENbCKON U TPOECKTHOM IESITEIbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METOA0B PEUICHUS TIPAKTUUYECKUX 3aa4, IPUMEHEHUIO
pa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJIATh PA3JIUYHBIE BHIbBI JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpeTaluH, MPeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4€OHBIX CHUTyalMsX, B TOM 4YHUCJIE NPU CO3JAaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

(GbopMUpPOBaTh HAYYHBIM TUI MBILIUICHUS, BIa/IeTh HAYYHOW TEPMHHOJIOTHEN,
KJIFOUEBBIMU MTOHATUSAMHU U METO/IAMH;

CTaBUTh W (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJayd B 00Opa30BaTEIbHOM
JEATEIIbHOCTH U JKU3HEHHBIX CUTyalUsX;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIIBUTATh TUNOTE3Yy €€ pelIeHHUs, HAXOAUTh apryMEHThl Ui JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUS 3a7aud pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

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

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

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIIBUTaTh HOBBIE HJIE€W, NpEUlaraTh OPUTMHANbHBIC MOJAXOAbl U PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBBIKAMH MOJTy4eHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBIIATh  IOWUCK,  aHalu3, CUCTEMaTU3alul |
MHTEPIIPETALNIO HH()OPMALINY PA3IUYHBIX BUAOB U (OPM IPEICTABICHNUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ Yy4ETOM Ha3HAYCHUS
uHpopMauu U 1EJEeBOM  ayJUTOpUH, BbIOMpas ONTUMAIBHYIO  (QopMy
MIPEICTABIICHUS U BU3yaIU3allUu;

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

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJOTHHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcOOMIOJIeHUEeM TpeOOBaHUM HSPrOHOMMKH, TEXHUKH O€30MaCHOCTH,
TMTUEHBl, PECYpCcOCOEpekKEeHMs, TMPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

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

KoMMyHuKaTHBHBIE YHHBepPcaIbHble YyueOHbIe 1eHCTBUSA

1) oO61ienme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BeeX chepax KU3HH;

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

BJIaACTH Ppas3sIn9IHbIMHA CHOCO6aMI/I O6IIIGHI/I$I u BBaHMOHeﬁCTBHH,
APryMCHTUPOBAHHO BECTHU AHUAJIOT, YMCTh CMATYATDH KOH(i)J'H/IKTHBIe CUTyaluu,



Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHUSI C HUCIOJIb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA 1eSiTeJIbHOCTD:

MMOHUMAaTh M MCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJICHA KOJUIEKTUBA,

NPUHUMATh 1€MW  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJUHUPOBATh JICMCTBUSL MO HUX JOCTHXKCHHUIO: COCTABJIATH IUIAH JCHCTBUMA,
pacmpenensaTh pojii ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXIaTh PE3yIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KaXKAOTNO YYaCTHUKA KOMAaHIbI B
oOIIMiA pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

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

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YYeOHbIE 1eliCTBUS

1) camoopranuszanmus:

CaMOCTOATEJIBHO OCYILIECTBIIATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laul B 00pa30BaTEIbHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
HMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOXKXHOCTEH U MPEANOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pelICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHoCcOOCTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO IIUPOKOW HPYyAUIUMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

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

BJIAJ€Th  HABBIKAMHM  IO3HABATENIbHOM  pedJeKkcud KaKk  OCO3HaHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H



OCHOBaHUi, UCMOJIb30BaTh NPUEMBI peduieKCuM IJsl OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHS;

OLICHUBATH PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPpM AaHAIN3E pe3yJIbTaTOB
NEATEIbHOCTH.

3) npuHATHA ce0st M APYrux:

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPUM AHAIN3E pPeE3yJbTaTOB
NEATEIbHOCTH;

npU3HaBaTh CBOE IPABO U MPABO APYTUX HA OIINOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

B npouecce u3yueHus kypca MHGOPMATHKU YriyOJ€HHOro ypoBHS 6 10
Knacce oOydalompuMucs OyayT  JOCTUTHYTHl — CHEIYIOIIME  MPEeIMETHbIE
PE3yJIbTaThI:

BJIQJICHUE TMPEACTAaBICHUSMH O PO WHGOPMAIMM U CBA3AHHBIX C HEH
IPOIECCOB B TPHUPOJIEC, TEXHUKE M OOIIECTBE, MOHATUAMU «HUH(DOpMAIHS,
«MH(OPMALIMOHHBIA ~ TPOLECC»,  «CUCTEMA»,  «KOMIIOHEHTBI  CHCTEMBD»,
«cucTeMHbIN A PerT», «MHPOPMAITMOHHAS] CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJaJICHHE METOJaMM TMoucka HHpopmanuu B ceTd HHTepHeT, ymeHue
KPUTHYECKH OIICHUBATh MH(OPMAIIHIO, TOYICHHYIO U3 ceTH VHTepHET;

YMEHHE XapaKTepu30BaTh OOJbIINE JaHHBIE, TPUBOAUTH PHUMEPHI
UCTOYHUKOB HX TOJY4YEHHMs] W  HalpaBJICHUs HCIOJIb30BaHUS, YMEHHUE
KJIACCU(UIIMPOBATh OCHOBHBbIE 3aJjaud aHaju3a JaHHBIX (MPOTHO3UMPOBAHUE,
KJIacCU(pUKaIus, KIJIaCTepU3aIus, aHan3 OTKJIOHCHHIA), MOHUMATH
MOCIIEIOBATEIHLHOCTh PEIICHUS 3a/1a4 aHAJIM3a JaHHBIX: COOp MEePBUYHBIX JTAHHBIX,
OYNCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOP W/WIM TIOCTPOEHUE MOJCIH,
npeoOpa3oBaHue JAHHBIX, BU3YaIH3alisl JaHHbIX, HHTEPIPETalus pe3yIbTaToB;

NOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB YCTPOHCTBA U (PYHKIIMOHHUPOBAHUS
COBPEMEHHBIX CTAlIMOHAPHBIX U MOOWMIIBHBIX KOMIIBIOTEPOB, TCHICHIIUN Pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

BJIa/ICHUE HaBbIKaMHU pabOThl C ONEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJAMH TPOTPAMMHOIO OOecrmeueHusi s pelieHus ydyeOHBIX 3aJad 1o
BBIOpaHHOM CHeIUaIn3aIimy;

HaJIMYUE NPEICTaBICHUN O KOMIBIOTEPHBIX CETSX U UX POJIM B COBPEMEHHOM
Mupe, 0 0a30BbIX IPUHLIMIIAX OPTaHU3ALNN U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
cereil, 00 OOmMX NpUHIUNAX pa3pabOTKH U (PYHKIMOHHUPOBAHUS HHTEPHET-
IIPUIIOKEHUM;



NOHMMaHHE Yrpo3 HWHGOPMAIMOHHON O€30MacHOCTH, HCIOJIb30BAHUE
METOJIOB M CPEACTB IPOTUBOJACHCTBHS JTHUM yIrpo3aM, COOJIIOACHUE MEP
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PACIPOCTPAHEHUE MEPCOHAIBHBIX
JAHHBIX, COOJIIO/IEHHE TPeOOBAaHUN TEXHUKU O0€30MACHOCTU U TUTHEHBI PU padboTe
C KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaMH IIU(POBOTO OKPY>KEHHUS, TOHUMAaHKE
IPaBOBBIX OCHOB MCIOJIb30BaHUS KOMIBIOTEPHBIX IMpOrpaMM, 0a3 JaHHBIX M
paboTel B ceTn MHTEpHET;

MNOHMMAHUE OCHOBHBIX MPUHIMIIOB JUCKPETU3ALUUHA PA3JIUYHBIX BHJOB
uHopMaIuu, yMEHHUE ONpelnesiTh HMHPOPMALUOHHBI O0BEM TEKCTOBBIX,
rpauueckux M 3BYKOBBIX JAHHBIX MPHU 3aJlaHHBIX MapaMeTpax JUCKPETH3alluH,
YMEHUE OMNpEeAeNsATh CPEAHIO CKOPOCTh IE€pelaud JAHHBIX, OIICHUBAThH
U3MEHEHUE BPEMEHU IMepefayd NpH H3MEHEHHH HH(POPMAIMOHHOIO O0BEMA
JTAHHBIX U XapaKTEPUCTUK KaHaJla CBSI3H;

YMEHUE HCIIONB30BaTh IPU PEUICHUM 3a]1a4 CBOMCTBA MO3UIIMOHHON 3allUCU
YyHUCell, AITOPUTMA IMMOCTPOCHHUS 3alUCH YKCTIA B MIO3UIIMOHHON CUCTEME CUHUCIICHUS
C 33JaHHBIM OCHOBAHMEM M IMOCTPOCHHS YHUCIA MO CTPOKE, COJAEpKalleil 3amuch
ATOr0 YWCia B MO3ULIHMOHHON CHCTEME CUMCIEHHA C 3aJaHHBIM OCHOBAHHUEM,
YMEHHME BBINOJHATH apU(PMETHUECKUE OIepalMd B IO3ULHUOHHBIX CHUCTEMax
CUMCJICHHS,

YMEHUE BBINOJHATH MPE0oOpa30BAHMS JIOTUUECKUX BBIPAXKEHHUM, HCIONb3Ys
3aKOHBI aireOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAKEHUE B
JTU3BIOHKTUBHONW M KOHBIOHKTUBHOW HOPMAaJIbHBIX (hOpMax IO 3aJaHHOM TabiuIe
UCTUHHOCTH, HUCCIIE0BaTh 00JacTb MCTMHHOCTH BBICKA3bIBaHUS, COJAEPIKALLEIO
IIEPEMEHHBIE, PEIIATH HECIIOKHBIE JJOTUYECKUE YPABHEHUS U CUCTEMBI YPaBHEHUI;

NOHMMaHuEe O0a30BbIX aAJITOPUTMOB OOpPAOOTKM YHUCIOBOM M TEKCTOBOM
uH(popmanuu (3arnuch YMceNl B MO3UIIMOHHONW CHUCTEME CUMCIEHUS, HAXOXKICHUE
BCEX MPOCTHIX YHMCEI B 33JJaHHOM JMara3oHe, 00paboTKka MHOTOPa3psIAHbIX LEbIX
YHUCEJN, aHAJIU3 CUMBOJIBHBIX CTPOK M APYTHX), aJATOPUTMOB ITOMCKA U COPTUPOBKH,
YMEHHUE ONpPEAeNATh CIIOXKHOCTh H3y4aeMbIX B Kypce O0a30BbIX allFTOPUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MAacCHMBa, COpPTUPOBKAa MaccuBa, IepeOOpHBIe
QITOPUTMBI, IBOMYHBIM MOUCK) U MPUBOAUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIOXKHOCTH JJIsl PEIIECHUS OJHOU 3a/1a4u;

BJIAJICHUE YHUBEPCAJIbHBIM SA3BIKOM IMPOIPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npeacraBieHusMH O O0a30BBIX THMAX JaHHBIX |
CTPYKTypax JaHHBIX, YMEHUE MHCIOJb30BaTh OCHOBHBIC  YHPABISIONINE
KOHCTPYKLMH, YMEHHUE OCYILIECTBIATh AHAIN3 NPEIJOKEHHOM MPOTrpaMMBbI:
OTIPENETATh PEe3yNbTaThl padOTHI MPOrPaMMBbl MIPU 3aJaHHBIX MCXOAHBIX JaHHBIX,
ONpENENATh, NPU KaKUX HCXOJHBIX JAHHBIX BO3MOYKHO IOJIyYEHHE YKa3aHHBIX



pE3yNbTAaTOB, BBISBIATH JAHHBIC, KOTOPHIE MOTYT MPHUBECTH K OMHUOKE B padoTe
IpOrpamMmbl, HOPMYIUPOBATH MPEITIOKEHUS 110 YIYUIICHUIO MPOTPAMMHOTO KOJIa;

YMEHHE CO3[aBaThb CTPYKTYPUPOBAHHBIC TEKCTOBBIE JOKYMEHTHI U
JIEMOHCTPAlMOHHBIE MaTEPUAbl C UCIOJIb30BAHUEM BO3MOXKHOCTEN COBPEMEHHBIX
MPOTrPAaMMHBIX CPEJICTB U O0JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh 3JICKTPOHHBIC TAOJMIIBI JIJIsI aHAJIN3a, TPEACTABICHUS
u  00pabOTKM  JNaHHBIX  (BKJIIOYAasi  BBIYUCIECHHUE  CYMMBI,  CPEIHETO
apu(pMETUYECKOTO, HaWOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIICHUs, MOAOOp JUHUU TPEHJa, PEIlCHUE
3aJlay MPOTHO3UPOBAHMS).

B npouecce u3yueHus kypca HUHGOPMATHKU YriayOJn€HHOro ypoBHS 6 11
Knacce oOyvarommmucs OyAyT  JOCTUTHYTBHI  CIEAYIOUIME  MPEIMETHbIC
pEe3yJbTaThI:

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

YMEHHE pellaTh aJrOpUTMHUUYECKUE 3a/Jaud, CBSI3aHHBIC C aHAIW30M rpados
(3aJauyn  MOCTPOEHUS ONTHUMAJIBHOTO TMyTH MEXAy BepliMHamu rpada,
ONpENENICHUs]  KOJIMYECTBA  PA3NUYHBIX  NyTe€d  MEXAYy  BEpIIMHAMU
OpUEHTHUPOBAHHOTO AIMKINYECKOro rpada), yMEHHUE HCIOIb30BaTh JACPEBbS MPH
aHaNMM3€¢ W TIOCTPOCHUU KOJOB M Ui TPEACTABICHUS apUPMETUYECKUX
BBIPAKEHUN, TTPU PEUICHUM 3a/1a4 TTIOMCKA U COPTUPOBKU, YMEHUE CTPOUTH JIE€PEBO
UTPBHI O 33JJaHHOMY QJITOPUTMY, pa3padaThiBaThb U1 0OOCHOBBIBATH BBIMTPHIIIHYIO
CTPaTEruio Urphl;

yMEHUE pa3pabaTeiBaTh W pEaTU30BBIBATH B BHJE MporpamMm 0a3oBbIe
QITOPUTMBI, YMEHHE MCMOJIb30BaTh B MpOTrpaMMax JIaHHBIC Pa3IMYHBIX THUIIOB C
YYETOM OTPAHMYECHUN HA JMANA30H UX BO3MOXHBIX 3HAYCHUU, NMPUMEHATH NPHU
pelIeHUH 3a/1ad CTPYKTYPhI JaHHBIX (CIUCKH, CIIOBApU, CTEKU, OUEPEIH, EPEBDH),
WCIIOJIb30BaTh 0a30BbIE OMEpAMM CO CTPYKTypaMH JAaHHBIX, TPUMEHSITh
CTaHJapTHBIE U COOCTBEHHBIC MOAMPOTPAMMBI JJII 00paOOTKH YHUCIOBBIX JAHHBIX
U CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MPU pa3pabOTKe MporpaMm OHOIMOTEKU
noAmporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpebl pa3padOTKH, YMEHHE UCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie MporpaMMUPOBaHUS], YMEHUE JOKYMEHTUPOBATH MPOrPaMMBI;

YMEHHE CO37aBaTh B€O-CTPAHULIBI,



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

YMEHHUE UCIOJIb30BaTh KOMIBIOTEPHO-MATEMATHICCKHUE MOJICIH /I aHaJIN3a
O0OBEKTOB M TIPOIECcCOB: (OPMYIUPOBATH IIEIh MOJCIUPOBAHUS, BBITIOIHSTH
aHaJgu3 pe3yJbTaTOB, IMIOJYYCHHBIX B XOJIE MOJCIMPOBAaHUS, OICHUBATh
COOTBETCTBHE MOJICIM MOJICTIUPYEMOMY OOBEKTY WM TMPOIECCY, MPEeACTaBIATh
pe3ynbTaThl MOJCIIUPOBAHUS B HATJISIIHOM BHJIE;

YMEHUE OpraHW30BBIBATH JUYHOC WH()OPMAITMOHHOE TMPOCTPAHCTBO C
WCITOJIb30BAaHUEM PA3UYHBIX CPEACTB IUQPPOBBIX TEXHOJOTHHA, TTOHUMAHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX NMPHHIIMIIOB PabOThI, BOBMOXXHOCTEH W OTPaHHYCHHUS
MPUMEHEHUS TEXHOJIOTHMH MCKYCCTBEHHOTO HHTEIUIEKTa B Pa3IMYHBIX 00JIACTSX,
HaJIMYME TIPEICTABICHUHA O Kpyre perraeMbIX 3a7ad MAIIMHHOTO OOyYCHUS
(pacrio3HaBaHusl, KJIaCCU(PUKALMKA ¥ TTPOTHO3UPOBAHUS) HAMYKUE MPEACTABICHUM
00  WCMONB30BAaHUU  HMHPOPMALUOHHBIX  TEXHOJOTHMM B Pa3IUYHBIX
npodeccCuoHaTbHBIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne /i Kontpoasnbie | IIpakTuuyeckue
NPOrpaMmblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
Pa3nen 1. HudpoBasi rpaMoTHOCTH
11 KomrmbroTep - yHHBEpCaIbHOE YCTPOUCTBO 5
' 00pabOTKH JaHHBIX
1.2 [IporpammHuoe obecreueHue 6
1.3 KomnrelorepHsie cetu 17
14 HNudopmannonHas 6€30macHOCTb 9 2
Hroro no pasneny 32
Pa3nen 2. TeopeTrnueckue 0CHOBbI HHPOPMATHKH
[TpencraBienue nHGpOpMaIUK B
51 pex hopmart 24 3
KOMITbIOTEpE
2.2 OcHOBBI anreOpsl JIOTUKU 22
2.3 Komnrelotepnas apupmeruka 4 1
Hroro no paszneny 50
Pa3zpnen 3. AllroputMbl M IporpaMMHUpOBaHHE
3.1 BBenenue B nporpamMmupoBaHue 16 1
3.2 BcnomorarenbHble anropuTMbl 19 2
3.3 YucneHHble METOIBI 5 3
3.4 Anroput™Mbl 00pabOTKH CUMBOJIBHBIX 9 1




JaHHBIX

3.5 AnropuT™Mbl 00pabOTKH MacCHBOB

18 4.5
Wroro no pazueny 67
Pa3nen 4. UndopManoHHbIe TEXHOJIOTHHU
4.1 O06paboTKa TEeKCTOBBIX JOKYMEHTOB 8 3
4.2 AHanu3 JaHHBIX 11 3.5
Hroro o pasneny 19
PesepBHoe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 25




11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Ne /i Konrtpoabnbie | Ilpakruueckue
MPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoThbI
pecypchbl
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
WNudopmanus n uHGopMamoHHbIe
11 (opman (opman 18 3
MIPOIIECCHI
1.2 MopenupoBanue 14 2
Hroro o pasneny 32
Pa3nes 2. AnropuT™Mbl M1 IpOrpaMMHpOBaHue
2.1 DNeMeHTHI TEOPUH aJTOPUTMOB 7 1
2.2 AJTOPUTMBI U CTPYKTYPBI TaHHBIX 32 10
OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
2.3 PHEHTHP 17 45
MPOrPaMMHUPOBAHUS
Hroro 1o pasneny 56
Pazgen 3. UndopmManmoHHbie TEXHOJIOTUH
KomnbroTepHo-maremMaTHueckoe
3.1 P 16 2
MO/JICIUPOBAaHUE
3.2 basbr nanHbIX 21 4
3.3 Be06-caiiTbr 17 4
3.4 Komnbrotepaas rpaduka 17 4
35 3D-monenupoBanue 9 3




Hroro no pazgeny

80

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

37.5







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Bcer | KoHTpoabH
0 ble padoThbI

IIpakTHYeck
ue padoThbl

Jara
H3y4YeHH
s

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

TpeboBaHMs TEXHUKA
0€30IaCHOCTH Y TUTHEHBI
pu paboTe ¢
KOMIThIOTEPaMHU U
JIPYTUMH KOMIOHEHTaMHU
1M (POBOTrO OKPYKEHHUS

[TpuHIUIB pabOTHI
KOMIIBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM

https://resh.edu.ru/subject/lesson/1150/

OOMeH TaHHBIMH C
ITOMOIIBIO IIIHH.
KoHTposuiepbl BHEITHUX
YCTPOMCTB

ABTOMAaTHYECKOE
BBITIOJIHEHHE MPOTPaMMBbl
MIPOIIECCOPOM

OneparuBHas,
MIOCTOSIHHAs U
JOJITOBPEMEHHASI TAMSATb.
KonTposnepsl BHEITHUX
ycTpoiicTs. [Ipsamoit
JOCTYM K MaMsITH



https://resh.edu.ru/subject/lesson/1150/

CoBpeMeHHbIE
KOMITBIOTEPHbBIE
TEXHOJIOTHH

IIporpammuoe
obecneyenne
KOMITBIOTEPOB,
KOMITBIOTEPHBIX CUCTEM U
MOOUJIBHBIX YCTPONCTB

https://resh.edu.ru/subject/lesson/5421/start/35
815/

Buasr mporpaMMHOro
obecrnieueHus u ux
Ha3Ha4YCHHE.

CucremHoe
pOTrpaMMHOE
obecreyeHue.
OneparoHHbIE CUCTEMBI

1(

Yrunutel. [paiiBepsl
YCTPOMCTB.

1]

[TapannensHOE
pOrpaMMHUPOBaHKE

Hucramnanusa u
JIEUHCTAJUIALIMS
MIPOTPAMMHOTO
obecnieueHus

daitnoBbIe CUCTEMBI.
[IpuHuuMIBI pazmMenieHus
¥ UMEHOBaHMUsI (aiijioB B
JIOJITOBPEMEHHOM
ITaMSITH.



https://resh.edu.ru/subject/lesson/5421/start/35815/
https://resh.edu.ru/subject/lesson/5421/start/35815/

14

daiinoBrIE CHCTEMEIL.
[1Ta610HEI U OUCaHUS
rpymi (daitios

3aK0HOAATEIHLCTBO
Poccniickoit enepanuu

g

4 B 00JIaCTH NIPOrPaMMHOI0
o0ecreyeHus U JaHHbIX
IIpuHIUIIBI TOCTPOEHUS

14 1 annaparHbie
KOMITOHEHTbI
KOMITbIOTEPHBIX CETEH.

13 CereBble IPOTOKOJIBI

1§ Certp UHTEpHET

A,upecauml B CCTHU

14
WNHurepHer.

5 IIpoTokoms! cTeka
TCP/IP

21 CucreMa JOMEHHBIX

UMEH.

Paznenenune IP-cetu Ha

23 TIOJCEeTH C MOMOIIBIO
MAacoOK IojceTei
5 CereBoe
1 agMunHCTpHpOBaHHE
Bunasr nestenbHOCTH B
,J cem HNutepner. CepBuckl

WNHrepHera.
I'ocynapcTBeHHBIE




AJIEKTPOHHBIE CEPBUCHI U
yCIyTu

WNudopmannonnas
0€30MacHOCTb

26

IIpaBuna jMuHON
0€30MacHOCTH B
WHurepHere.

BpenonocHsie
IpOorpaMMHOE
00ecCIeYCHNE U METOIbI
0OpBLOBI C HUM

28

[TpakTuyeckas pabora o
TeMe "AHTUBHUPYCHBIE
nporpaMMmal"

Opranuzanus IM4HOTO
apxuBa UH(OPMAIIHH.
PesepBHOE KONMpOBaHUE.
[TaponbHas 3ammra
apxuBa

3(

IudpoBaHue JaHHBIX

3]

Anroput™ mmdpoBaHus
RSA. Creranorpadus

[TpakTrueckas pabota 1o
teme "lludpoBanue
na”HHbBIX"

Nudopmarnus, naHHbIe U
3HAHUA.
WNndopmannonnsie




MPOLIECCHI B IPUPOJIE,
TEXHHUKE U 00IIEeCTBE

34

HenpepsiBHble 1
JTUCKPETHBIE BEIMYMHBI U
CUTHAJIBL.
Heo0xonumocTts
JTUCKPETHU3AINH
uHpopmanuu,
MpeIHa3HAYECHHON JJIs
XpaHEeHHs, TIepeiadn U
00paboTKH B IUPPOBBIX
cucTeMax

JIBOMYHOE KOAUPOBAHUE.
PaBHOMEpHBIE KOZBI

36

HepaBHOMepHBIE KOABI.
JexonupoBanue
COOOIIIEHHU, 3aITUCaHHBIX
C TIOMOIIBIO
HEPABHOMEPHBIX KOJIOB

Ycnosue @ano.
[TocTpoeHne 0JHO3HAYHO
JIEKOAUPYEMBIX KOJOB C
nomoInbko aepesa. ['pad
An. A. Mapkoga

3§

Enunuier usmepeHus
KOJINUECTBA
uHpopmanuu.
AndaBUTHBIN MTOIXOT K
OIlEHKE KOJIMYECTBa




uHpopmanuu

CucreMbl CUUCIICHUS

https://resh.edu.ru/subject/lesson/1515/start/

4(

[lepeBo uncen U3 ofHOU
CHUCTEMBI CUHCIIEHHS B

JIPYTyio

4]

JIBon4Has,
BOCbMEPHUYHAs U
HIECTHAALIATEPUYHAS
CHUCTEMBbI CUMCJICHMUS,
CBSI3b MEXIY HUMU

JIBon4Has,
BOCbMEPHUYHAS U
HIECTHAALIATEPUYHAS
CHUCTEMBI CUMCJICHMUS,
CBSI3b MEXIY HUMU

JBonuHas,
BOCbMEPUYHAS U
HIECTHAALIATEPUYHAS
CHCTEMbI CUHCIICHUS,
CBSI3b MEXIY HUMU

4/

Apudmernueckue
orepanuu B
MO3UI[MOHHBIX CUCTEMAX
CUMCIICHUS

TponuHnas
YPaBHOBELICHHAs
CUCTEMA CYMCIICHUS

44

JIBomuHO-aeCcsITHYHAS



https://resh.edu.ru/subject/lesson/1515/start/

CHUCTEMA CUHUCJICHUA

17

KonnpoBanue TekcToB

44

[TpakTrdeckas padoTa 1mo
teme “OrnpeneneHue uH-
dbopmarmoHHOro 00bEMa
TEKCTOBBIX COOOIIEHMI™

PactpoBoe koaupoBaHue
N300paKCHHM

5(

Ouenka
UH(GOPMaIMOHHOTO
00béMa rpapudecKux
JTAHHBIX MPU 3aJaHHBIX
pa3pelieHuu u TiyonHe
KOJMPOBAHUS IBETA.

5]

[TpakTideckas paboTa mo
teme "JluckpeTuzanus
rpadudeckoi
uHpopmanun"

LIBeTOBBIE MOACIH.

BekTopHoe
kogupoBaHue. opmaTsl
¢aitnos. TpéxmepHas
rpaduka. @pakraabHas
rpaduxa

54

KoaupoBanue 3Byka.
OrneHka
UH(POPMALIMOHHOTO
00BEMa 3BYKOBBIX




JAHHBIX MPU 33JaHHBIX
4acTOTE IUCKPETU3ALUN
U pa3psAIHOCTU
KOJAMPOBaHUS

Ornenka
nH(pOpPMaAITMOHHOTO
00BEMa 3BYKOBBIX
JIAHHBIX NP 33JIaHHBIX
YaCTOTE JUCKPETU3AIUU
U pa3psIHOCTH
KOJIUPOBaHUS

56

[TpakTrueckas paboTa mo
teme "JluckpeTuzanus
3BYKOBOM MHpopManuun"

OcCHOBBI anreOpsl JIOTUKU

Jlornueckue onepanuu.
Ta0auiel ICTUHHOCTH

https://resh.edu.ru/subject/lesson/5426/start/16
36

Huarpammsl Ditnepa-
Benna.

6(

Jlormueckue BBIPAXKCHUS.
Jlornyeckue ToXAeCTBA.

JlokazaTenbCTBO
JIOTUYECKUX TOXKIECTB C

61
[IOMOILIBIO Ta0JIHII
HMCTUHHOCTH
[IpakTuueckas paboTa mo
64 Tteme «IlocTpoenue u

aHAJIN3 Ta0JIHLL



https://resh.edu.ru/subject/lesson/5426/start/1636
https://resh.edu.ru/subject/lesson/5426/start/1636

HUCTHUHHOCTH B
TaOJIMYHOM mpoueccope»

Jlornueckue onepanuu u
oIepanuu Haxg
MHOECTBaMHU

64

Jlornueckue onepanuu u
orepanuu HaJ
MHO’KECTBaMHU

3aKoHbI aNreOpbl JTOTHKH.
DKBUBAJICHTHbBIC
npeoOpa3oBaHUs
JIOTUYECKUX BBIPAKECHUIN

https://resh.edu.ru/subject/lesson/4714/start/16
3744/

66

Jlornueckue ypaBHEHHUs U
CHUCTEMBI YPaBHEHUU

Jlornueckue GpyHKINU.
3aBUCHMOCTH KOJTMYECTBA
BO3MOYKHBIX JIOTUYECKHX
(GYHKIHMHI OT KOJIMYecTBa
aprymeHToB. [lomaHbie
CHUCTEMBI JIOTHYECKUX

byHKIII

64

Kanonuueckue Gpopmbl
JIOTHYECKUX BBIPAXKECHUH.
CoBepliuieHHbIE
JTU3BIOHKTUBHBIE U
KOHBIOHKTHUBHBIE
HOpMaJibHbIE (POPMBI,
QJITOPUTMBI UX



https://resh.edu.ru/subject/lesson/4714/start/163744/
https://resh.edu.ru/subject/lesson/4714/start/163744/

IMOCTPOCHUS 110 Ta6n1/1ue
HUCTHUHHOCTH

Jlornueckue >I1eMEHTEI B
COCTaBe KOMITbIOTEPA

7(

Tpurrep. Cymmarop.
MHoropa3psIHbIi
CyMMAaTop

71

ITocTpoenue cxem Ha
JIOTUYECKHX DJIEMEHTAX.
3ammck JJIOru4ecKoro
BI)Ipa)KeHI/IFI 110
JIOTHYCCKOM CXeMe

Mukpocxemsl 1
TEXHOJIOTHS X
IIPOU3BOJICTBA

[IpencraBnenue nembx
YUCCII B ITaMsITH
KOMITBIOTEPA.

74

OrpaHn4eHHOCTh
Jyana3oHa Yucell Ipu
OTpaHUYECHUH
KOJIMYECTBA Pa3pPsI0B.
Ilepenonnenue
pa3psIAHON CETKU

be33HakoBEIC M 3HAKOBEIS
IaHHble. 3HAKOBBINA OUT.
JIBOMYHBIH
JIOTIOJTHUTEIBHBIN KO




OTpULATCIIBHBIX YHUCEIT

76

[ToOuTOBEIE JIOTUYECKUE
OTepalnH.

Jlormueckui,
apupMETUYECKUNA U
[UKJINYESCKUI COABUTHA

78

[udpoBanue ¢
IIOMOILIBIO TTOOUTOBOM
onepanuu
«uckiougaromiee NJIN»»

[IpencraBnenue u
XpaHCHHE B MTAMSTH
KOMIThIOTEpa
BCIICCTBCHHBIX YUCECII

8(

Brinonuenue onepanuii ¢
BEILIECTBEHHBIMU
YUCIIaMH, HAKOIUICHUE
OIIMOOK NpHu
BBIYMCIICHUSIX

81

Brimonnenue
apupMeTUIECKIX
onepanuii ¢
HOPMaJM30BaHHBIMU
YHCJIAMHU.

82

[TpakTudeckas paboTa mo
teme «3yueHue
MOpa3psTHOTO
MAaIIMHHOTO




MMpEaACTaBJIICHHUA LCIIbIX U
BC€IICCTBCHHbBIX YHCEII»

AHau3 airOpuTMOB

84

OTanel pE€UICHUA 3ada4
Ha KOMIIBIOTEPE.

HHCcTpyMeHTaIbHBIE
Cpe/CTBa: TPAHCIATOP,
OTJIaTYHK,

PO HITUPOBIITUK

86

Cpena
MIpOrpaMMHPOBAHUS.
KomMmmuisinust u
WHTEpIpeTaLns
porpamm.

BuptyanbHble MalIHBbI.

871 MHurerpupoBaHHas cpena
pa3paboTku

g Metonab! oTinagku
pOTrpaMm
S3bIK

89
MPOTPaMMHUPOBAHUS
Turbl nepeMeHHBIX B

90 s3bIKE
MPOTPaMMUPOBAHUS

91 OO6paboTKa IeNbIX YUCel

| O6paboTtka

97

BCIICCTBCHHBIX YHCCII

Cnyyalinbie U




HCGBI[OCJ'Iy‘l&fIHBIC qucia

94 Beruncnenus.
CranpapTHble QyHKIHH.

od BerBnenus. CinoxHble

1 ycnosus

9¢ MHOXECTBEHHBIN BBIOOD.

97 Lukisl ¢ ycnoBueM
[{MKJIBI IO IEPEMEHHOM.

od B3aumo3ameHsemMocThb
pa3JIMYHBIX BUJIOB
[IUKJIOB

99 B0XeHHBIE HUKIIBI
O06paboTka HaTypalbHBIX

10 4wucen ¢ UCHOJIb30BAaHUEM
LUKJIOB
Haxoxxnenme Bcex

1 MpPOCTBIX YHCEI B
3a/IaHHOM JIMaIla30He
[TpakTrueckas paboTa 1o

10 Teme «Pemenue 3agaq
METO/IOM TIepedopar

10 HMuBapuaHT IUKIA

1d JoxymeHTHpOBaHUE
nporpamm
Hcnons3oBanue

10 xommentapues.Iloaroros

Ka OIMCaHHUs IPOTPaMMBbI




W UHCTPYKIUU AJIA
IIOJIB30BAaTCJIA.

1(

OO0OpaboTka JaHHBIX,
XpaHsmuxcs B ¢aitnax

1(

TexcToBbIE U IBOUYHBIE
daiiner. DaioBbIe
nepemMeHHsbIe ((aitioBbIe
yKa3areiu).

1(

DaitstoBLIN BBOI U
BEIBOJI.

https://www.yaklass.ru/p/informatika/python-
uglublyonnyj-uroven/modul-iii-7263574/rabota-s-
failami-7232472

1(

OO0paboTka CMEITaHHBIX
JaHHBIX, 3allMCAHHBIX B
daiirne.

1]

Pa3Ouenue 3amaun Ha
rnoa3agayun

1]

Hcnons3oBaHue
CTaHJApPTHOU
OMOJIMOTEKM A3BIKA
MPOTPaMMUPOBAHHS.
IMonxarouenue
O1OIMOTEK MOATIPOTrpaMM
CTOPOHHUX
MIPOU3BOAUTENEN

1]

[ToanporpamMmsl
(mporteypsl ¥ PYHKITUN)

1]

[Toamporpammel
(mporteypsl ¥ PyHKITUN)



https://www.yaklass.ru/p/informatika/python-uglublyonnyj-uroven/modul-iii-7263574/rabota-s-failami-7232472
https://www.yaklass.ru/p/informatika/python-uglublyonnyj-uroven/modul-iii-7263574/rabota-s-failami-7232472
https://www.yaklass.ru/p/informatika/python-uglublyonnyj-uroven/modul-iii-7263574/rabota-s-failami-7232472

1]

[TpakTrueckas pabota 1o
teme "Pa3zpaboTka
noamnporpamMm"

11

Pexypcus. PexypcuBHbie
00BbeKTHI ((hpakTab).

1]

PexypcuBHbIE
poreypsl U (PyHKIHH.

1]

Hcnonp3oBanue creka
JUI OpraHu3aluu
PEKYpPCHUBHBIX BBI30BOB

1]

[TpakTuyeckas pabora 1o
teMe "PeKkypcuBHbIE
MOAIIPOrPaMMBbI"

1]

MonybHBIN TPUHLHAIL
IIOCTPOEHUS IPOrpamMmm

17

YucieHHble METOIE]

[TpakTuyeckas pabora 1o
TeMe «Hucnennoe
pelIeHre YpaBHEHUI»

Hcnonb3oBanue
JIUCKPETU3ALUN B
BBIYHCITUTETLHBIX
3aJ1agax

[TpakTudeckas paboTa mo
teme «[Ipubmmxénnoe
BBIUKCIICHHE IJIMH
KPUBBIX U TUIOIIAICH

buryp»




[MpakTuyeckas padora 1mo
teme «[louck Mmakcumyma
(MmuHUMYMa) QYHKITAN

OyHKIUH T paboTHI ¢
CHMBOJIBHBIMH CTPOKaMH

O0paboTka CUMBOIBHBIX
JTAHHBIX.

ANTOopuUTMBI 00pabOTKH
CHMBOJIBHBIX CTPOK:
MOACYET KOJIMYECTBA
MOSIBJICHUI CHMBOJIA B
CTpOKE

17

Anroput™mbl 06paboTKH
CHUMBOJIBHBIX CTPOK:
pazOueHue CTpoKu Ha
CJIOBa IO MPOOEIbHBIM
CHMBOJIaM

Anroput™bl 00paboTKH
CHUMBOJIBHBIX CTPOK:
MTOMCK MTOACTPOKH BHYTPH
JTAHHOM CTPOKH; 3aME€Ha
HalJICHHON NOACTPOKHU
Ha JPYT'YIO CTPOKY

[IpeoOpazoBanms
«CTPOKA-YHUCIION.

CpaBHEHME U COPTUPOBKA
CTpOK.




[TpakTuyeckas pabora 1mo
teme "OO6paboTka CTpOK
C UCIIOJIh30BAaHUEM
GYHKIMA CTaHIapTHOM
OMOTMOTEKH SI3bIKA
porpamMMupoBaHus"”

I'enepanus ciioB B
3aJJaHHOM ajn(aBuTe

Maccussl u
[IOCJIEAOBATEILHOCTH
quCell.

https://resh.edu.ru/subject/lesson/4905/start/15
665/

[TpakTrueckas padota 1o
TeMme "3aronHeHne
maccuBa"

O06001éHHBIE
XAPAKTEPUCTUKHA MACCUBA

Brruucnenune 00001mién-
HBIX XapaKTEPUCTHK
JJIEMEHTOB MacCUBa WU
YHCJIOBOH ITOCHIEIO-
BaTEJILHOCTH

JIMHEWHBIN MONCK
3aJIaHHOT'O 3HAYCHUS B
Maccuse. [IpakTuueckas
pabora 1o Teme
"JIMHEHHBIHN ITOUCK
3aJIaHHOTO 3HAUYCHUS B

0.5



https://resh.edu.ru/subject/lesson/4905/start/15665/
https://resh.edu.ru/subject/lesson/4905/start/15665/

maccuse"

[EEN
(1)

[TpakTuyeckas pabdora 1mo
teme "l[louck
MUHUMAJITBHOTO
(MaKCUMaIbHOTO)
3JIEMEHTa B YHCIIOBOM
Maccuse"

14

Anroput™mbl 06paboTKH
MaccHUBOB (peBepc,
CIIBUT).

14

OT60p P1€MEHTOB
MaccHBa O yCIOBHIO.

14

CoptupoBka
OJIHOMEPHOT'0 MACCHBA.
IIpocTeie MmeToabI
COpPTUPOBKH.

14

[TpakTiueckas paboTa mo
teme "lIpocTeie MeTO b
COPTUPOBKH Maccupa'

14

CopTupoBKa CIUSHUEM.
beicTpas coprupoBka
MaccuBa (aﬂFOpI/ITM
QuickSort).

14

[TpakTuyeckas pabora 1mo
teme "boicTpast
COpTHUPOBKA MaccuBa"

14

JIBOMYHBINA MTOUCK B
OTCOPTUPOBAHHOM

0.5




Maccuse. [IpakTuueckas
pabora 1o Teme
" JIBOMYHBINA HOUCK"

14

JIBymepHBIE MacCHUBBI
(MaTpu1bl)

14

Anroput™msl 00paboTKH
MaTpHI

14

O06paboTka MacCcUBOB,
3aIllMCaHHBIX B (aiiie.

Pemenue 3amau ananmuza
JaHHBIX

CpencTBa TEKCTOBOTO
nporeccopa

PenaktupoBanue u
¢dopmatupoBanue.llpose
pka opdorpaduu u
rpammaTtuku.CpencTa
IIOMCKA U aBTO3aMEHBI B
TEKCTOBOM IIPOLIECCOPE.

KomnberorepHas BEpcTka
TEKCTa

[TpakTrueckas pabota 1o
teMe "BépcTka
JIOKYMEHTOB C
MAaTEMATHUYCCKUMU
dbopmymnamu"

NHCcTpyMeHTHI
pELeH3UPOBAHUS




[TpakTrueckas pabota 1o
TemMe
"MHoOrocTpaHu4YHbIE
JIOKYMEHTBI"

OO6ayHble CEPBUCHI.
KonnexkruBnas pabota ¢
JIOKyMEHTaMH.

[IpakTrueckas pabora 1o
TeMe "KonnekTuBHas
pabota ¢ fokymeHTamu"

AHanu3 JaHHBIX.
Bbonbpuine nanunie

16

[IporpammHEBIe cpencTBa
Y UHTEPHET-CEPBUCHI JJIS
00paboTKHu U

IIPE/ICTABJICHHS TAHHBIX.

16

MammHaHOe 00y4yeHue

16

HHTennexkTyaltbHbIi
AQHAJIN3 JIaHHBIX.

16

AHann3 TaHHBIX C
MTOMOIIIBIO AJIEKTPOHHBIX
TaOJIAIL

16

[TpakTrueckas paboTa 1o
TeMe "AHaan3 JaHHBIX C
MTOMOIIIBIO AJIEKTPOHHBIX
Ta0mmI"

16

[TocTpoenue rpadukos
bynakuumid. [TpakTnueckas

0.5




pabora 1o Teme
"Harmsimaoe
IpeJICTaBICHNE
pe3yJbTaTOB
CTaTUCTUYECKOU
00pabOTKH JaHHBIX B
BUJIC THArpaMM
CpEeICTBAMU PeIaKToOpa
AIIEKTPOHHBIX TAOIHIT"

16

JInnunm Tpenaa.
[IpakTryeckas pabdora 1mo
teme "[lonbop nmuuun
TpeHza,
IIPOrHO3UpOBaHUE"

0.5

16

[ToxGop mapamerpa.
[TpakTrueckas padota 1o
teme "YucnenHoe
peleHne ypaBHEHUH ¢
MOMOIIIBIO TTO00pa
napamerpa"

0.5

16

OHTI/IMI/ISaI_II/ISI KaK IIOHCK
HaWJIy4dmero peiIcHus B
3aIaHHBIX YCJIOBUSAX.

16

[TpakTrueckas padoTa 1o
teMe "Perienue 3amau
OIITHUMHM3AIUH C
MTOMOIIIBIO 3JIEKTPOHHBIX
Tabaur"

IToBTOpEeHME




OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

170

22




11 KJIACC

No KoanuecTBo 4acoB JlaTa
JIeKTPOHHBbIE HU(POBBIE 00pa3oBaTeIbHbIE
n/ | Tema ypoka Bcer | Konrpoasnsl | IIpakrudeck n3yveHu pecypeht
n 0 e padoThl ue padoTbl A
1.| Texuuka 6€30MaCHOCTH. 1
5 KosmmuectBo 1
| urpopmanun
NHbopMmauma 1
3.| BepoaTHOCTb.®opMmyna 1
XapTtaun.
NHdopmauma n
4.| BepoATHOCTb.Popmyna 1
LLleHHOHa.
. ANTOPUTMEI C3KaTHUS 1
JTAHHBIX
6. Anroput™m Xapdmana 1
[TpakTrueckas padota
o teme "Cixkarue
7.| HMaHHBIX C TOMOIIBIO 1 1
aNropuT™Ma
Xahdpmana"
8.| Anroputm LZW 1
9 AJNTOPUTMBI CHKaTHS 1
| JaHHBIX ¢ HOTEPAMH.
1 OCHOBHBIE UEH AJITO- 1
putmoB cxarus JPEG,




MP3.

11

[TpakTrueckas padboTa
no teme "Cxarue
JAHHBIX C MOTEPSIMH
(anroputmsl JPEG,
MP3)"

12

CkopocTb nepeauu
JaHHBIX

ITomexoycToitunBbIE
KOZbI

14

[TpakTuyeckas pabora
0 TeMe
"ITomexoycToMUnBbIE
KOJBI"

Cykatre naHHBIX 0e3
MOTEPb.

16

[TpakTrueckas pabota
“Hcnonb3oBaHue
apxuBaropa’

CHUCTEMEL.
KOMITOHEHTEI CHCTEMBI
U UX B3aUMOJICHiCTBHE.
Cucremuslii 3¢ dexr.

19

YnpasneHue Kak
UH(POPMALIMOHHBIN
nporecc. OOpaTHas
CBSI3b

Monenu u

https://resh.edu.ru/subject/lesson/5490/start/101



https://resh.edu.ru/subject/lesson/5490/start/101816/

MOACIIUPOBAHUC

816/

20

DTanbl MOIETHPOBAHHS.

21

dopmanuzanus
MIPUKJIATHBIX 3a]1a4.

22

IIpencrasienue
pe3ynbTaToOB
MOJICITUPOBAHUS B
BUJIE, YIOOHOM st
BOCIIPUSITHUSA
yesoBekoM.I'papuueck
0€ IPEACTABICHUE J1aH-
HBIX (CXEMBI, TaOJHUIIBI,

rpadukm).

I'padsl. OcHOBHBIE
TIOHSATHS

ITouck kpaTyaitmmx
nyTed B rpade.

Pemenue 3agau ¢
MOMOIIbI0 TpadoB

Hepebsi. OCHOBHBIE
TIOHATUA

XpaHeHI/IC JABOHUYHOI'O
ACpCBa B MAaCCUBC.

OCHOBBI TEOPUH UTD

https://resh.edu.ru/subject/lesson/5489/start/366
69/

[TpakTuyeckas pabora
no teme "[lounck
BBIUTPBIIITHOM



https://resh.edu.ru/subject/lesson/5490/start/101816/
https://resh.edu.ru/subject/lesson/5489/start/36669/
https://resh.edu.ru/subject/lesson/5489/start/36669/

CTpaTeruu B Urpe ¢
MTOJTHOM
nHpopmanuen"

3(

Cpenctna
UCKYCCTBEHHOTO
UHTEJUICKTa

31

ITepcnexTuBbI
pa3BUTHUA
KOMIIBIOTEPHBIX
WHTEJJICKTYaJIbHBIX CH-
ctem.Heiliponnsie cetu.

32

[IpakTuyeckas pabora
no teme "Cpencraa
HCKYCCTBEHHOTO
WHTEeIJIeKTa"

dopmanuzanus
IIOHATUA aHFOpI/ITMa.

34

MamuHna TeropuHra
KAaK YHUBEPCAJIbHAS
MOJIETb BBIYUCIICHUM.
Tesuc Uépua—
TrropuHra

[TpakTrueckas padota
o teme "CocraBiieHHE
IIPOCTOM IPOTPaMMBI
JUIS. MaIlIHBI
Trropunra"

36

Mammna [Tocrta




HopmanbHblie
anropudmbsl MapkoBa

3§

ANTOpUTMHUYECKU
Hepa3penmbie
3aga4u. 3agada
OCTaHOBA.
HeBo3MOXXHOCTB
aBTOMAaTHYCCKOM
OTJIaJIKH MPOTPaMM

Cl0XXHOCTE
BBEIYHCIICHUN

4(

IIpumeps! pa3nu4HbIX
aJITOPUTMOB PEILLIEHUS
OJIHOM 3aJ1a4H, KOTO-
pBIE UMEIOT
pa3InYHyIo
CJIOKHOCTb.

41

[Touck npocThIX yncesn
B 33/IaHHOM JIMaIla30He
C IOMOILBIO AITOPUTMA
«pemietro IparocheHar

472

[TpakTideckas pabota
o Teme "Ilouck
MPOCTHIX YKCEN B
3aJaHHOM auara3one"

MHoropa3spsHbIe
1eJble Yncia, 3a0a9u
JUIMHHOU apu(METUKH




44

[IpakTrueckas pabota
o teme "Peann3anus
BBIUMCIICHHH C
MHOTOpa3psTHBIMU
ypciaaMu"

CnoBapu
(accomnmaTuBHbBIC
MaCCHBBI,
oToOpaXkeHus ). Xo1i-
tabnuupbl. [loctpoenue
aI(paBUTHO-9aCTOTHOTO
CJIOBaps IS 33IaHHOTO
TEKCTa

46

[IpakTuueckas pabora
no teme "[locTpoenue
ar1¢aBUTHO-4aCTOTHOTO
cIoBaps s 33JaHHOTO
TekcTa"

47

Amnanns Tekcra Ha
€CTECTBCHHOM S3EIKE.
Brigenenue
MOCIIEIOBATEIILHOCTEHN
1o maboHy.

48

PerynsapHbie
BBIPAXKEHUS.
YacTOTHBIN aHAIHN3

[IpakTrueckas padota
1o teme "AHanus
TeKcTa Ha




€CTECTBEHHOM SI3BIKE"

50

Crexu. AHanms
MPABUILHOCTH
CKOOOYHOTO
BBIPAXKCHUS

51

Brruucnenue
apupMeTUYECKOro
BBIPAKCHHSI,
3aIMCaHHOTO B
nocTduKcHOU Gopme

52

[TpakTuyeckas pabora
no teme "Brruucnenue
apupMeTHUIeCcKoro
BBIpaKCHHSI,
3alMCaHHOTO B
noctduxcHon popme"

Ouepennu.
Hcnonb3oBanue
odepenu s
BPEMEHHOT'O XPaHECHUS
JIAaHHBIX

54

[TpakTideckas pabota
10 TEME
"Ucnonp30BaHue
ouepean”

Hepesbs. Peanusanus
JIEpEBA C TIOMOIIIBIO
CCBIIIOYHBIX CTPYKTYP.




5¢€

JBonunbie (OMHApHBIEC)
JIEPEBbSL.

ITocTpoenue nepesa
JUIs 3aJJAaHHOTO
apu(METHIECKOTO
BBbIPa)KEHUS

5§

[TpakTuyeckas pabora
10 TeMe
"Hcnonp3oBaHue
JIepEBBEB JIIIS
BBIYUCIICHUS
apudMeTHIecKuX
BBIpAXEHUI"

PexypcuBHbIE
ITOPUTMBI 00X0/1a
JiepeBa.
Hcnonbs3oBaHue cTeka
U odepenu A obxona
JepeBa

6(

PexypcuBHbIE
ITOPUTMBI 00X0/1a
JiepeBa.

61

Hcnonb3oBanue creka
U odepenu s 00xoa
nepeBa

62

AJITOpUTMBI Ha
rpagax. IToctpoenue
MHUHHMAaJIbHOTO
OCTOBHOTO JIepeBa




B3BCIICHHOI'O CBA3HOI'O
HECOPHUCHTHUPOBAHHOI'O

rpada

O6xox rpada B
riyouny. O6xox rpaga
B IIHPHHY

64

Konnuectso
Pa3JIMYHBIX ITyTEN
MEXy BEpIIMHAMU
OPUEHTUPOBAHHOTO
alMKJINYecKoro rpada

Anroput™m JlefKCTpHI.

66

[IpakTuueckas pabora
no teMe "Borunicnenue
JUIMHBI KpaT4anero
T MEXIY
BepIlIMHaMu Tpada
(amroputm JeikcTpor)"

Anroputm Dnoiina—
Yopmamia

6§

3agauu, peraemMsbie C
ITOMOIIILIO
JUHAMHYECKOTO
NpOrpaMMHUpPOBaHUS:
BBIYHCIIEHHE
PEKYPCUBHBIX

byHKIII

[IpakTrueckas pabota




o TeMme "Brruncienue
PEKYPCHUBHBIX
(GYHKIHHA ¢ TOMOIIIBIO
JMHAMHYECKOI0
IpOrpaMMHUpOBaHUs"

7(

3agauu, peliaemMbie C
MMOMOIIIBIO
JUHAMUYECKOTO
MpOrpaMMHUPOBaHU:
HOJICUET KOJIUYECTBA
BapHaHTOB

71

ITpakTuyeckas pabora
no teme "[loacuér
KOJIMYECTBA BAPUAHTOB
C TIOMOIIIbIO
JTUHAMHYECKOT 0
porpaMMupoBasus”

72

3amauu, pemaeMbie ¢
ITOMOIIBIO
JUHAMHYECKOTO
POTPaMMHUPOBAHUS:
3aa4y ONTUMHU3AIUN

ITousTue o
napajaurmax
MIpOrpaMMHUPOBAHUSI.
0030p S3BIKOB
porpaMMHUpOBaHUS

74

ITousTie 00 0OBEKTHO-
OpI/IeHTI/IpOBaHHOM




POrpaMMHUPOBAHUN

OOBEKTHI M KJIACCHI.
CBoiicTBa 1 METOOBI
00BEKTOB

7€

OO0BbeKTHO-
OPHUEHTHPOBAHHBIN
aHanu3

Pa3pabotka nporpamm
Ha OCHOBE 00BEKTHO-
OPHEHTHPOBAHHOTO
0IX0/1a.

79

[IpakTrueckas padota
10 TEME
"Ucnonp3oBanue
TOTOBBIX KJIACCOB B
nporpamme”

Pa3pabotka nporpamm
Ha OCHOBE OOBEKTHO-
OPUEHTHPOBAHHOTO
10JIX0/1a

8(

[TpakTrueckas padota
"Pa3zpaboTka mpocroii
NpOrpaMMBI C
UCTIOJTb30BaHUEM
KJ1accoB"

81

Nukancynsamusi.
[IpakTrueckas padota
o Teme "Pa3paboTka

0.5




KJiacca,
HCIOJIB3YIOIIETO
MHKaICYJIsIuI0"

82

Hacnenosanue.
[Tomumophuszm

[IpakTuyeckas pabora
o Teme "Pa3paborka
Uepapxuu Kjiacco"

84

Cpenpl ObICTpOIt
pa3pabOTKU MTPOrPaAMM.
[IpoextupoBanue
uHTepdeiica
10JIb30BATENS

[IpoextnpoBanue
uHTepdeiica
II0JIb30BATENS

86

Hcnonb3oBanue
TOTOBBIX YITPaBJISIEMbIX
3JIEMEHTOB ISt
MOCTPOEHUS
uHTepdeiica

[TpakTrueckas padota
o teme "Pa3paboTka
POTpaMMBI ¢
rpadpu4ecKkum
uHTepdeiicom"

8§

N3ydenue BTOporo
SA3bIKa




POrpPaMMHUPOBAHHUS

N3yuenue BTOpOro
SA3bIKa
IIPOrpaMMHUPOBAHUSI

9(

Oranbl KOMIIBIOTEPHO-
MaTeMaTUYeCKOI 0
MOJIETTUPOBAHUS

91

Juckpernszanus npu
MaTeMaTUYECKOM
MOJIEJTUPOBAHUU
HENPEPBIBHBIX
IIPOLIECCOB.

92

MonaenupoBanne
JABHUXXCHUSA

[TpakTiaeckas pabota
10 TeEME
"MopenupoBaHue
IBYKEHUA"

94

MogenupoBanue
OMOJOTHYECKHIX
cucreM. [IpakTnueckas
pabota 1o Teme
"MoaenupoBaHue
OMOJOTUYECKUX
cucrem"

0.5

Mopenu
OTPAaHUYEHHOTO U
HEOTPAaHUYEHHOTO




pocra.

96

Marematuueckue
MOJIEJIH B DKOHOMHUKE.

07

BruucinurenbHbIE
SKCIIEPUMEHTHI C
MOJIETISIMA

9§

BepositHocTHBIE
MOJECIIN.

IIpakTnyeckas pabora
10 TeMe
"MMuTalimoHHOE
MOJIEJTUPOBAHUE C
MOMOIIbIO METOA
Mounre-Kapio"

1d

OOGparHas CBsI3b.
Camoperynsuusi.

14

CHCTEeMBI MacCOBOTO
00CTyKUBaHUSI.

14

[TpakTuyeckas padora
«MoJenupoBaHue
paboThl GaHKay.

1q

Komneroreproe
MOJIEJINPOBAHUE
CHCTEM YIPABJIEHUS

1q

O6paboTka
pe3yibTaToB
IKCIEPUMEHTA




1d

CucTemMbl MacCOBOTO
00CITy)KMBaHUS.

14

HNuadopmanmnoHHble
CHCTEMBI.

https://www.yaklass.ru/p/informatika/11-
klass/tcifrovaia-gramotnost-
7279406/informatcionnye-sistemy-6769608

1d

Tabmuiel. OCHOBHEIE
IIOHATHS.

14

Pensmuonusie 6a3nl
JTAHHBIX

https://www.yaklass.ru/p/informatika/11-
klass/informatcionnye-tekhnologii-7279409/bazy-
dannykh-subd-6820711/re-8ef5a434-1b09-43fa-
9cdb-bf097f8b7974

1

[TpakTuyeckas pabora
«Omnepanuu ¢
Tabnuuen»

11

ITouck, coprupoBka u
¢unbTpanus JaHHBIX.

11

3ampocsl Ha BEIOOPKY
JTAaHHBIX. 3aIpPOCHI C
napaMeTpamH.

11

Brraucnsemsie noss B
3amnpocax

11

[TpakTrueckas padota
o teme "Pabora ¢
TOTOBOM 0a3oi
Ta”HHBIX"

11

MHuororabauuHbIe
0a3nl JaHHBIX. THIIEI
CBSI3EN MEXITY



https://www.yaklass.ru/p/informatika/11-klass/tcifrovaia-gramotnost-7279406/informatcionnye-sistemy-6769608
https://www.yaklass.ru/p/informatika/11-klass/tcifrovaia-gramotnost-7279406/informatcionnye-sistemy-6769608
https://www.yaklass.ru/p/informatika/11-klass/tcifrovaia-gramotnost-7279406/informatcionnye-sistemy-6769608
https://www.yaklass.ru/p/informatika/11-klass/informatcionnye-tekhnologii-7279409/bazy-dannykh-subd-6820711/re-8ef5a434-1b09-43fa-9cdb-bf097f8b7974
https://www.yaklass.ru/p/informatika/11-klass/informatcionnye-tekhnologii-7279409/bazy-dannykh-subd-6820711/re-8ef5a434-1b09-43fa-9cdb-bf097f8b7974
https://www.yaklass.ru/p/informatika/11-klass/informatcionnye-tekhnologii-7279409/bazy-dannykh-subd-6820711/re-8ef5a434-1b09-43fa-9cdb-bf097f8b7974
https://www.yaklass.ru/p/informatika/11-klass/informatcionnye-tekhnologii-7279409/bazy-dannykh-subd-6820711/re-8ef5a434-1b09-43fa-9cdb-bf097f8b7974

TaOJIMLIAMU.

11

DopMBbI.

11

OTueTsl.

11

MHororabiIn4HbIe
0a3bl JaHHBIX.
Buemnuii xiarou.

11

MHuororaban4HbIe
0asbl

naHHbIX. [{emocTHOCTD
0a3bl JaHHBIX

11

[TpakTuyeckas pabora
o Teme "Pa3paboTka
MHOTOTaOJIMYHOM 0a3bl
Na”HHBIX"

12

3anpockl K
MHOTOTA0JIMYHBIM
0a3aM JaHHBIX

12

[TpakTrueckas pabora
1o TeMe "3anmpocsl K
MHOTOTAO0JIHMYHOM Oase
Ta”HHBIX"

12

Otyersl ¢
TPYIITHPOBKOM.

12

OCHOBHBIE TIPUHIIUTIBI
HOpMaJIM3aIuu 6a3
IAHHEIX.

12

SI3bIK ynpaBieHus
nanaeiMu SQL




12

[TpakTrueckas pabota
o TeMe "YnpaieHue
JAHHBIMU C TIOMOILIBIO
s3pika SQL"

12

Hepensiimonnsie 6a3bl
JAHHBIX. DKCIIEPTHBIC
CHUCTEMBL

12

WNHuTepHer-
IIPWIOKEHUS

12

[TonsTHE O CepBEpHOI
U KJIMEHTCKOU YacCTIX
cara.

12

TexHOTOTHS KKIIMEHT
— cepBep», €€
JIOCTOMHCTBA U
HEJIOCTAaTKU

OcuossI ga361ka HTML

https://www.yaklass.ru/p/informatika/11-
klass/tcifrovaia-gramotnost-7279406/html-
redaktory-osnovnye-tegi-187011

[TpakTideckas pabota
o TeMme "Co3nanne
TEKCTOBOM BeO-
CcTpaHULbI"

Ocuosrl a3p1ka HTML

OcHoBbl ga361ka HTML

[TpakTuyeckas padora
o teme "Co3nanue
BEO-CTPAHUIIBI,
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BKJIFOYAOIEN
MYJIbTUMEIUIHbBIE
00BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHBIE,
BH1€0)"

OCHOBEI KaCKaJHBbIX

13
tabmui cruneii (CSS)
[TpakTuyeckas pabora
no teme "Odopmienue

13 cTpaHUIIBI C TOMOIIbIO
KaCKaJIHbIX TaOIuIY
cruiein”

13 CueHapfzm Ha sI3bIKE
JavaScript

13 CIIGHap?II/I Ha SI3BIKE
JavaScript
®opmbl Ha BeO-

13
CTpaHHIIEe
[TpakTideckas pabota

14 1o teme "O6paboTka
JTaHHBIX Gopm"

14 bnoxu. biiodnas BepcTka.

14 [IpakTrueckas padbora
“brounas BepcTka”
Pa3memenue Bed-

14 calToB. Yciyra

XOCTHHra. 3arpy3ka
¢aiinoB Ha calT




14

BBox nzo0paxkeHui ¢
HCIOJIb30BaHUEM
Pa3IUYHBIX ITU(POBBIX
YCTPOICTB

14

['paduueckuit
penakrop.Pa3pemenue.

14

Kanpuposanue.
Hcnpasnenue
IIEPCIEKTHUBBI.

14

l'uctorpamma.
Koppekuus ypoBHei,
KOPPEKIIUS 1IBETA.

14

O0OecuBeynBanue
I[BETHBIX U300paKECHUI

14

BBox nzobpaxenutii ¢
HCII0JIb30BaHUEM
Pa3INYHBIX HUPPOBBIX
YCTPOMCTB.
[TpakTuyeckas padora
o teme "O6paboTka
U (POBBIX
dororpaduit”

0.5

Perymis.
[TpakTrueckas padota
o reme "Perymib

G poBBIX
dotorpadpuii"

0.5

Pabora ¢ oOmactamu.




DUNBTPHI.

MHorocioiiHsie
M300paxKeHMUsL.
TexkcToBBIC CIIOH.
Macka ciosl.

MHorocioiiHsie
n3o0paxxenus. Kanassi.
Coxpanenue
BBIJICJICHHOM 00J1acTu

[TpakTrueckas padora
10 TEME
"MHoOrocioiHbIe
n300paxeHus"

ITonroroBka
WJUTIOCTpaLui J1st BeO-
CalTOB.

ITpakTnyeckas pabora
110 TeME

" AHUMUPOBaHHBIE
n300paxeHus"

Bekrophas rpaduxka.

@PopMaTsl BEKTOPHBIX
PUCYHKOB.

Bexropusanus
pacTpoBBIX
HN300paKeHUI

16

[TpakTuyeckas padora
o Teme "BektopHas




rpaguka"

16

[IpuHUMIIBL
IIOCTPOEHUS U
pPENAaKTUPOBAHUS
TPEXMEPHBIX MOJIEIEH

16

[IpakTuyeckas pabora
no teme "Co3nanue
IPOCTBIX TPEXMEPHBIX
Mozeneit"

16

CeToYHEBIE MOJIENH.
Marepuanst

14

[IpakTrueckas padota
o teme "CeTouHble
Mozern"

14

MonenupoBanue
WCTOYHHKOB
ocsenieHus. Kamepsl

14

[TpakTrueckas pabota
no teme "Pennepunr"

14

A TMTUBHBIE
texHonoruu (3D-
IIPUHTEPHI)

16

ITonsTie o
BUPTYAJILHON
pEanbHOCTH U
JIOTIOJTHEHHOM
peanbHOCTH

14

IToBTOpEeHUE




14 IToBTOpEeHue

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

170
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