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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mno wuHpopmaTuke (yriiyOJ€HHBIH YpPOBEHb) Ha YpPOBHE
cpeaHero oOmiero oOpa3oBaHusi pa3paboTaHa Ha OCHOBE TpeOOBaHHMM K
pe3ysibTaTaM OCBOEHHUSI OCHOBHOM 0O0pa3oBaTENbHOW MPOrpaMMbl CPEIHETO
oOmero oOpazoBanus, npeacrasieHHbix B @I'OC COO, a taxxke denepanbHOU
paboueil mporpamMMbl BOCIIUTAHUS.

[Iporpamma no uHOpmMaTHKe AA€T NPEACTABICHUE O LENAX, 0Oen
CTpaTeruu OOy4YEeHHs, BOCIUTAHUSA M Pa3BUTHUA OOYYAIOIIMXCA CpPEICTBAMHU
yuebHoro npeameta «MHpopmaTuka» Ha yriiyOJI€HHOM YpOBHE, yCTaHABIUBACT
o0s3aTeNbHOe peIMETHOE coJiepKaHue, npeaycMaTpuBaeT ero
CTPYKTYpPUpPOBaHUE 1O pa3feiaM U TeMaM Kypca, ONpenessieT paclpeiesieHue
€ro mo kiaccam (rojam M3yudeHus), Aa€T MPUMEPHOE paclipesiesieHne yueOHbIX
4acoB MO TEMAaTHYECKMM paszfeiaM Kypca U PEeKOMEHAYeMyIo (IIPUMEPHYIO)
NOCNIEIOBATEIBHOCTh ~ MX  HM3Y4YeHUS C  Y4ETOM  MEXNOPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKM Y4eOHOro IMpoliecca, BO3PACTHBIX
O0COOCHHOCTEH 00yJarOITUXCSI.

[Iporpamma 1o uHOpMaTHKE OMNpeAeNsieT KOJIMYECTBEHHbIE U
KayeCTBEHHBIE XapaKTEPUCTHKKA Y4eOHOro Marepuana JUisi KaXIOoro rojia
U3y4YEeHHs, B TOM 4YHUCJIE ISl COJAEPXKATEIbHOTO HAMOJHEHUs pPA3HOTO BHIA
KOHTpPOJs (MIPOMEKYTOUHOM aTTecTaluy OO0y4alolIUXCs, BCEPOCCUUCKHUX
IIPOBEPOYHBIX PabOT, rOCYAapCTBEHHON UTOTrOBOM arrtectaruu). [Iporpamma mo
UHPOPMATUKE SBISETCS OCHOBOM [IJII COCTaBIICHHS aBTOPCKUX Y4YEOHBIX
IpOrpaMM M Y4€OHUKOB, TOYPOYHOTO IMJIAHUPOBAHUS Kypca YUUTEIEM.

Nudopmatuka B cpenHem ob1ieM oO0pa3oBaHUU OTPAKACT:

CYITHOCTh HMHGPOPMATUKM KaK HAYyYHOW JUCHMIUIMHBI, H3ydarolen
3aKOHOMEPHOCTH MPOTEKAHUS u BO3MOKHOCTHU aBTOMaTHU3aINH
MH(GOPMAIIMOHHBIX MTPOLIECCOB B PAa3JIMYHBIX CUCTEMAX;

OCHOBHBIE O0JacTH TNpPUMEHEHHs WH(OPMATUKH, TPEXKAE BCEro
MH(GOPMAILIMOHHBIE TEXHOJIOTUH, YIIPABIEHNE U COLUANBHYIO chepy;

MEXJUCUUIUIMHAPHBIA  XapakTep HHPOPMATHKH U HHGPOPMALMOHHON
JEeSATENBHOCTH.

Kypc nndopmatuku 1751 ypoBHsI CpeHEro 00I11ero 00pa3oBaHus SIBISETCS
3aBEpIIAIOIIMM 3TallOM HENPEPHIBHOM MOJATOTOBKM OOYYaromUXCS B 00JIacTu
uHGOpPMATUKH U HHPOPMAIIMOHHO-KOMMYHUKALIMOHHBIX  TEXHOJIOTHUH,
onupaeTcs Ha cojJep)kaHue Kypca MH(OPMATUKH YPOBHS OCHOBHOTO OOIIETO
o0pa3oBaHMs ¥  ONBIT IOCTOSHHOTO TNPUMEHEHHS WH(POPMAIIMOHHO-



KOMMYHUKAlIMOHHBIX  TEXHOJIOTUM, JAa€T TEOPETUYECKOE  OCMBICICHHUE,
MHTEPIPETALNIO U 0000LIEHUE ITOTO ONBITA.

PesynbraTel  yrayOn€HHOTO YpOBHS M3YYCHHs] Y4eOHOTO TMpeaMeTa
«MHpopMaTrkay OPUCHTHUPOBAHBI HAa IMOJYYCHHE KOMIIETEHTHOCTEH s
nocieaywmneil npodeccuoHanbHON AEATEIPHOCTH KaK B paMKaxX JaHHOU
MpEeIMETHON 00JIaCTH, TaK M B CMEXKHBIX ¢ Hel oOsacTsax. OHM BKJIIOYAIOT B
ceOs:

OBJIaJICHNE KIIFOYCBBIMH TIOHSITHSIMHU W 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCS JaHHAs MpeIMeTHas 00JIacTh, Paclo3HABaHWE COOTBETCTBYIOIIMX UM
NPU3HAKOB M B3aUMOCBS3CH, CIIOCOOHOCTh JEMOHCTPHUPOBATH pa3INYHBIC
MOJXOJbI K W3YYCHHUIO SIBIICHWUW, XapaKTCPHBIX JJI WU3y4aeMOW MPEAMETHOU
obnacru;

YMECHHE peIIaTh THUIIOBbIC TNPAKTHYCCKHE M TCOPETHYCCKUE 3aJ1auH,
XapaKTepHbIC JUIS HWCIIONB30BAaHUS METOJOB W WHCTPYMCHTApUs JaHHOU
peAMETHOM 00J1aCTH;

HAJIMYWE MPEACTABIICHUNA O JAHHOW MPEIMETHOW 00JIACTH KaK IEeJTOCTHOMH
TEOpUU (COBOKYITHOCTH TCOPHI), OCHOBHBIX CBS3SX CO CMEKHBIMH 0OJIACTAMU
3HAHUM.

B  pamkax  yryOGnéHHOro - ypoBHS ~— M3y4deHUA ~— MHOOPMATHUKHU
oOecrieynBaeTcs 1eJIeHaIIpaBIeHHAsI [IOATOTOBKA oOy4Jaromuxcs K
IPOJIOJDKEHUI0  Oo0pa3oBaHUsl B OpraHu3alusax  MpogecCHOHATBLHOTO
oOpa3oBaHUs 10  CHCHHAIBHOCTSIM, HEMOCPEJACTBEHHO  CBS3aHHBIM  C
UQPOBBIMA ~ TEXHOJIOTHUSAMH, TaKUM KaKk IIporpaMMHasi  WHXXECHEpHs,
nH(OpMaIMOHHAsT 0€3011acHOCTh, WH(POPMAIIMOHHBIE CHCTEMBl M TEXHOJIOTHH,
MOOWJIbHBIE CHUCTEMBI M CETH, OOJIbIIME JaHHBIE M MAIIMHHOE O0Oy4YeHue,
IIPOMBIIIJICHHBI WHTEPHET Bellel, MCKYCCTBCHHBIM WHTEUICKT, TEXHOJIOTHUU
OCCIIPOBOJIHOM CBSI3M, POOOTOTEXHHMKA, KBAHTOBBIC TEXHOJOTHH, CHCTEMBI
pactpeneaéHHOTO peecTpa, TEXHOJOTHH BHUPTYaIbHONM H  JOTOJHEHHOM

pEATBHOCTEM.
OcHoBHas 1enb W3y4deHHss ydeOHoro mnpeamera «HHpopMaThka» Ha
yrayOn€HHOM YpOBHE cpeaHero ooOmero oOpa3oBanus — oOecreueHue

JTadbHEHIIIEr0 Pa3BUTHS HHPOPMAIMOHHBIX KOMIICTSHIIMA 00YyJaromerocs, ero
TOTOBHOCTH K JKH3HH B YCIOBHSIX pa3BUBAIONIETOCS HWHGOPMAIMOHHOTO
oOIecTBa M BO3pacTalIIeii KOHKYPECHIIMKM Ha PBIHKE Tpynaa. B cBs3u ¢ 3TuM
n3ydenne nHpopmaTuku B 10—11 kmaccax J0DKHO 00€CTICUHTH:

c(hOpMHUPOBAHHOCTh MHPOBO33pPEHHS, OCHOBAHHOTO Ha MOHUMAHHH POJIH
WHPOPMATUKHA, HWH(POPMALMOHHBIX MU KOMMYHHMKAIIMOHHBIX TEXHOJIOTUMA B
COBpPEMEHHOM OOIIECTBE;



c(OPMHUPOBAHHOCTh ~ OCHOB  JIOTMYECKOTO M  aJITOPUTMUYECKOTO
MBIIIJICHHUS;

c(hOpMUPOBAHHOCTh YMEHUU pa3iauvaTh (aKThl U OLEHKH, CPAaBHUBATH
OLICHOYHBIE BBIBOJABI, BUJETh UX CBSI3b C KPUTEPUSIMHU OLICHUBAHUSA U CBS3b
KpUTEPUEB C  OINPENEIIEHHOM CUCTEMOM  ILEHHOCTEH, MpPOBEPATH Ha
JIOCTOBEPHOCTH M 0000111aTh HH()OPMAILIHIO;

c(hOpMUPOBAHHOCTh TPEACTABICHUA O BIMSHUU HWHOOPMAIIMOHHBIX
TEXHOJOTMW Ha KU3Hb 4YeJOBeKa B O0OIIECTBE, MOHMMAHUE COIMAIBHOIO,
SKOHOMHYECKOTO, OJIUTHYECKOTO, KYJIBTYPHOT0, FOPUANYECKOT 0, IIPUPOJTHOTO,
APrOHOMHYECKOT0,  MEAUIMHCKOIO M (PU3MOJIOrMYEeCKOro  KOHTEKCTOB
UH(OPMAIIMOHHBIX TEXHOJIOTUH;

NPUHSATAE TPABOBBIX W  JTUYECKUX  AaCMEKTOB  HHGOPMAIMOHHBIX
TE€XHOJIOTMH, OCO3HAHUE OTBETCTBEHHOCTH JIIOJEH, BOBJIICUEHHBIX B CO3/IAHUE U
UCIOJIb30BaHNe HH(POPMALIMOHHBIX CUCTEM, PACIIPOCTPAHEHHE HH(POPMALIUH;

CO37laHue YCIIOBUM JJI Pa3BUTHSA HABBIKOB y4eOHOMW, MPOEKTHOM, HAyYHO-
UCCJIEI0BATEIbCKON U TBOPUYECKON ESITEIbHOCTH, MOTHUBAIIMU O0yYaOIIUXCS K
CaMOPa3BUTHIO.

B conmepxanum yueGHoro mnpeamera «MHbDopMaTHKa» BBIISISIOTCS
YEThIpE TEMATUYECKUX pa3Jiena.

Paznen «ludpoBasi rpaMOTHOCTBY» IMOCBAIIEH BOIPOCAM YCTPOWCTBA
KOMIIBIOTEPOB M APYIHMX DJIEMEHTOB IM(GPOBOIO OKPYXKEHHUS, BKIIOYas
KOMIIBIOTEPHBIE CETH, HCIOJIb30BAaHUIO CPEACTB ONEPALMOHHOM CHUCTEMBI,
pabore B cetu MHTepHET W  WCHOJIB30BAaHUIO HWHTEPHET-CEPBUCOB,
uH(OPMAIIMOHHON 0€30TaCHOCTH.

Paznen «Teopernueckne OCHOBBI HH(POPMATHKH» BKIIOYaET B ceOs
NOHSITUMHBIA anmapat WHPOPMATUKH, BOMPOCHl KOIUPOBAHUS HHPOPMAIINH,
u3MepeHus WHGOPMAIIMOHHOTO O00BEMA NAaHHBIX, OCHOBBHI anreOphbl JIOTUKH U
KOMITBIOTEPHOT'O MOJEIUPOBAHUS.

Paznen «AJIropuTMbl M MPOrpaMMHMPOBAaHME)» HAIIPABJICH Ha Pa3BUTHE
AITOPUTMUYECKOTO MBINUICHUS, pa3pabOTKy alrOpuTMOB U OILEHKY WX
CIIOXHOCTH, (OPMHPOBAHHE HABBIKOB peaTHM3allMd TPOrpaMM Ha S3bIKaX
MPOTPAMMHPOBAHHUS BBICOKOTO YPOBHS.

Paznen «HMudopmanuoHHbIE TEXHOJOTMHM» TMOCBAIIEH BOIpPOCAM
MPUMEHEHUS] MH(MOPMAIIMOHHBIX TEXHOJIOTUN, PEaTU30BAHHBIX B MPHUKIATHBIX
MPOrPAMMHBIX MPOAYKTaX M HWHTEPHET-CEpPBUCAX, B TOM YHUCJIE B 3aJadax
aHaju3a JaHHbIX, UCMOJb30BaHUIO 0a3 JMaHHBIX W SJIEKTPOHHBIX TaOIUI AJIs
pELICHUS MPUKIAJHBIX 3a/1a4.



B npuBenénnom nanee coaep:kanuu yueOHoro npeamera «MHpopMaTruka
KYpPCUBOM BBIJICJIICHBl JIOMOJHUTEIbHBIE TEMbl, KOTOpPbIE HE BXOAST B
00s13aTeNIbHYI0 TporpaMMy OOYYE€HUS, HO MOTYT OBITh MPEIOKEHbl s
U3YYEHUS OTJEIbHBIM MOTUBHUPOBAHHBIM U CIIOCOOHBIM 00YYaIOLIUMCH.

VYriyOnéHHblii ypoBeHb H3y4yeHUs HWHGOPMATHUKUA PEKOMEHAYETCS s
TEXHOJOTUYECKOTO  MpPOQuUIsl, OPUEHTUPOBAHHOTO HA HWHXKEHEPHYIO U
nHpOpMalMOHHYIO cepbl NESITENHHOCTH. YTIIYONEHHBIH YPOBEHb H3Y4YCHUS
UH(POPMATUKN 00ecreunBaeT: MOJArOTOBKY OOy4YalollUXCsi, OPUEHTUPOBAHHBIX
Ha CMEUHMATLHOCTH B 00JACTH MH(OPMAIMOHHBIX TEXHOJOTUA U HWHYKEHEPHBIE
CHEIUANTbHOCTH, YYacTHE B MPOEKTHOM M HUCCIIENOBATEIbCKON JeATEIbHOCTH,
CBSA3aHHOW C COBPEMEHHBIMHM HAMpaBJICHUSIMH OTpacid HH(OOPMAIMOHHO-
KOMMYHUKalIMOHHBIX TEXHOJOTUM, MOJATOTOBKY K y4YacTHIO B OJIMMIIMAJAX U
caadye EquHoro rocyapcTBEHHOTO 3K3aMeHa 1o HH(pOpMaTHKE.

[locnenoBaTenbHOCTh M3YYEHHUS] TEM B Ipejesiax OJHOro roja o0ydeHus
MOKET OBITh M3MEHEHa MO0 YCMOTPEHHMIO YUYHUTENsl MpU MOJATOTOBKE paboueit
IPOrpaMMbl U TOYPOUHOTO TJIAHUPOBAHMUS.

OO61iee 4KClIO YacOB, PEKOMEHIOBAHHBIX I U3y4YEeHUS MH(DOpPMATUKU —
272 gaca: B 10 kmacce — 136 gacoB (4 yaca B Hezeno), B 11 kimacce — 136 gacoB
(4 yaca B HeJICIIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIu¢ppoBasi rpaMOTHOCTDH

TpeOoBanusi TeXHHMKH OE30MACHOCTH W TUTHEHBI Tpu padbore C
KOMIBIOTEPAMH U APYTUMU KOMIIOHEHTaMU [IUGPOBOTO OKPYKEHUS.

[Ipunuunel  pabOThl  KOMIIBIOTEPOB U KOMIIBIOTEPHBIX  CHCTEM.
Apxutexktypa ¢on Helimana. ABTOMAaTHYECKOE BBIMOJHEHUE MPOTPAMMEBI
npoiieccopoM. OnepaTuBHas!, MOCTOSIHHASI U JOJTOBpEeMEHHas mamsith. OOMeH
JAHHBIMHA ¢ TOMOIIbI0 IHH. KOHTpoJuiepbl BHEMIHUX YCTpOHCTB. IIpsmoii
JIOCTYTI K TTAaMSITH.

OCHOBHBIE  TEHJICHIIMM  Pa3BUTUSl  KOMIIBIOTEPHBIX  TEXHOJOTH.
[TapannenbHbie BBIYHCIICHUSL. MHorormnpoueccopHbie CHUCTEMBI.
CynepkommnbioTepbl. PacipenenéHnupie BEIYUCIUTEIbLHBIE CUCTEMBI 1 00paboTKa
OONbIINX JaHHBIX. MoOunbHble 1HU(POBBIE YCTPOWCTBA W WX POJb B
KOMMYHHKAIIHSX. Bcerpoennnie KOMITBIOTEPHI. MUKPOKOHTPOJLIEPHI.
Pob6oTtusnpoBaHHbIE IPOU3BOJICTBA.

[IporpammHuoe oGecriedeHre KOMIBIOTEPOB M KOMIBIOTEPHBIX CHUCTEM.
Buner mnporpammHoro oOecriedeHuss W uUX HaszHadeHue. (OcoOGeHHOCTH
nporpaMMHOro  oOecrieueHuss  MOOWJIBHBIX  ycTpoiictB.  [lapannensHoe
nporpamMmmupoBanue. CucreMHoe mporpaMMmHoe oOecriedyeHue. OnepanroHHbIE
cUCTEMBI. YTWINTHL. [paiiBepbl ycTpouCTB. MHCTALUISIINUSA W JEHMHCTAIUISALAS
IIPOTrPaMMHOT0 00ECIICUCHHS.

daiinoBeie cUCTEMBI. [IpUHITUIIBI pa3MeIIeHUsT U UMEHOBaHUS (DaiJIoB B
noyiroBpeMeHHon nmamsaty. [11admoHs! a1 onvcanus Tpyni (aiios.

[Iporpammuoe obecrieueHue. JInneHsupoBanue POrpaMMHOTO
obecieueHuss u 1UPpoBBIX pecypcoB. IlpompuerapHoe u  cBoOOAHOE
MIPOrPAMMHOE o0OecrieueHue. Kommepueckoe 151 HEKOMMEPUYECKOE
WCIIOJIb30BAaHUE TMPOTPAMMHOTO oOOecreyeHuss W UUQPPOBBIX  PECYPCOB.
OTBETCTBEHHOCTh,  YCTaHaBJIMBaeMasi  3aKOHOAATENbCTBOM  Poccuiickoi
®enepanuu 3a HEMPABOMEPHOE MCIIOIb30BaHUE MTPOTPAMMHOIO O00ECIIEUEHHUS U
I (PPOBBIX PECYPCOB.

[IpyHUMIIBI TOCTPOEHUS W AalMapaTHbIE KOMIIOHEHTbl KOMIIBIOTEPHBIX
cereil. CereBble npoTokoibl. Cerb MHTEpHET. Anpecanus B ceTu VHTEpHET.
ITpoTokoisl creka TCP/IP. Cuctema qoMEHHBIX HMEH.

Pasnenenue IP-cetm Ha moxacetn ¢ mMoMomIbI0 Macok nojaceren. CereBoe
agmMuHuctpupoBanue. [lomydeHwe  JaHHBIX O  CETEBBIX  HACTPOMKaX



koMmmnbioTepa. [IpoBepka Hamuuusg cBA3W €  y3ioM ceTd. OmpejaeneHue
MapuIpyTa JBHKCHHS MTaKETOB.

Bunget nedarensHoctu B cetu  HutepHer. CepBucbl HMHTepHeTa.
['eonndopmanmonnbie CcHUCTEMBI. ['€OJOKAlIMOHHBIE CEPBUCHI  PEATHLHOTO
BpEMEHU (HampuMmep, JoKanuuss MOOWIIBHBIX Tele(OHOB, OIpeaesieHne
3arpy’>KEHHOCTH  aBTOMarucrpaieil), HHTEPHET-TOProBis, OpPOHHPOBAHHE
OWJIETOB U TOCTUHMUIL.

INocynapcTBeHHBIC JEKTPOHHBIE CEPBUCH U yciyru. ColluanbHbIe CeTH —
OpraHu3aIvs KOJUIEKTUBHOTO B3aMMOJCHCTBUS U oOMeHa naHHbIMHU. CeTeBoi
ATUKET: MpaBuja MOBEACHUS B KuOepmpocTtpanctBe. [IpobiemMa moaMHHOCTH
noytydeHHOU nHpopManu. OTKpBIThIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHbIE U DKOHOMUUYECKHUE YTpO3bl, CBA3aHHBIE C MCIOJIb30BAHHEM
WH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TeXHoJoruil.  OO0mme  mpoOseMsl
3amuThl HHGopManmu u uHPopMarmoHHON Oe3omacHocTU. CpescTBa 3alIUThI
uH(OpMaLMK B KOMIIBIOTEPAX, KOMITBIOTEPHBIX CETAX W aBTOMATHU3MPOBAHHBIX
uH(OpMalMOHHBIX cHucTemMax. [IpaBoBoe obOecreueHne WHGOPMAIIMOHHON
0€30IaCHOCTH.

[IpenoTBpaiieHue  HECAHKIMOHUPOBAHHOTO  JOCTyNla K  JIMYHOWU
KoH(uACHIIMAaTbHOH  WMH(pOpMAIMK,  XpaHAIICHCS  HAa  MEPCOHATBHOM
KOMITbIOTEpPE, MOOWJBHBIX  YCTpOHCTBaxX. BpemoHocHOe  mporpaMMHOE
obecriedueHUE H CMOCOOBI OOpPHOBI C HHUM. AHTHUBHUPYCHBIC IPOTPAMMBI.
Opranuzanust JUYHOTO apxuBa HHpopManuu. Pe3epBHOE KOMMpPOBaHUE.
[TaposibHas 3amura apxuBa.

MudpoBanne nanHbpix. CUMMETpPUYHBIE U HECUMMETPHUYHBIE MIHUDPHI.
[Mudpsr mpoctoit 3amensl. Iludp Llesaps. Illudp Bmwxenepa. Anroputm
mmdpoBanust RSA.

TeopeTnueckune 0CHOBbI HHPOPMATHKHI

Nudopmarnusi, nanasie W 3HaHus. MHQopManuoHHBIE TMPOIECCH B
MPUPOJIE, TEXHUKE U OOLIECTBE.

HenpepbiBHBIE M IHCKpPETHBIE BEJIMYMHBI M CUTHAJIBL. HeoOXxoammocTh
JTUCKpPETU3allud WHPOPMAINH, TPETHASHAYCHHON ISl XpaHEHUs, Mepenadu u
00paboTKH B MU(PPOBHIX CHCTEMAX.

JIBonyHoe KoauWpoBaHHE. PaBHOMEpHbIE UM HEPAaBHOMEPHBIE KOJIBI.
JlekoaupoBaHue COOOIIEHUM, 3alTMCAHHBIX C TIOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
Ycinosue @ano. [locTpoeHre OAHO3HAYHO AEKOAUPYEMBIX KOJAOB C MOMOIIBIO
nepesa. Equauier mamMepenus konmndecta nHbopManmu. AndaBUTHBIN MOAXO0
K OLICHKE KOJIMYECTBAa UH(POPMAIUH.



Cucrembl cuucinenus. Pa3BépHyTas 3amuch LEIbIX U JAPOOHBIX YHCEN B
ITO3UIIMOHHOM cucTteMe cuuciaeHnsd. CBOMCTBa NMO3WLMOHHOW 3allMCH YHCIIA:
KOJIMYECTBO LM(pP B 3aNUCH, NPU3HAK JEIMMOCTH YHCIAa Ha OCHOBaHUE
CUCTEMBI CUMCIIEHUSA. AJITOPUTM IEPEBOA LEJIOr0 Ynciia u3 P-u4HOM cuCTEMBI
CUMCIICHUS B JECATUYHYIO. AJITOPUTM MepeBoja KoHeyHol P-munHol apobu B
JNECATUYHYIO. AJTOPUTM IIE€PEBOJA LEJIOTO YHUCIA W3 JECATUYHOU CHCTEMBI
curcienus B P-munytro. IlepeBon koHeyHOM AecsTUYHOW Apodu B P-nunyio.
JIBouuHasi, BOCbMEpPUYHAS W LIECTHAAUATEPUYHAS] CUCTEMbI CUUCIICHUS], CBSI3b
MEXIy HUMH. Apudmernyeckue ornepanuu B TO3UIIMOHHBIX CHCTEMax
cuucieHus. TpoWuyHass ypaBHOBEUIEHHAs CUCTEMa CUMCIICHHS. J[BOMYHO-
NECATUYHAS] CUCTEMA CUUCIICHUS.

Koauposanne texctoB. Komgupoka ASCII. OpHoOaiTHBIE KOIUPOBKH.
Crangmapt UNICODE. Konuposka UTF-8. Omnpenenenue mHGOPMAIMOHHOTO
00BEMa TEKCTOBBIX COOOIIIEHUI.

KonupoBanue wu3o0pakenuit. OrneHka HHPOPMAIIMOHHOTO 00bEMa
rpaduyYecKuX JaHHBIX MPU 3aJIaHHBIX Pa3peIIeHUHd U TIIYOMHE KOJIUPOBAHUSI
nBera. LIBeTtoBrie Moaenu. BektopHoe konupoBanue. dopmarbl rpaduyueckux
daiinos. Tpéxmepnas rpaduka. OpakranpHas rpaduka.

KomupoBanne 3Byka. OrneHka WHGOPMAIMOHHOTO 00BEMA 3BYKOBBIX
JNAHHBIX MPH 3aJaHHBIX YaCTOTE JUCKPETU3ALMNH U PA3PSIHOCTH KOJIUPOBAHMS.

Anre6pa noruku. [loHsiTue BbICKa3bIBaHUs. BbICKas3biBaTeNbHbIE (HOPMBI
(npenukatel). KBaHTOpHI CyIIEeCTBOBAHUS U BCEOOITHOCTH.

Jlornueckue omeparuu. Tabauibl UICTUHHOCTH. Jlornueckue BhIpaKSHHS.
Jlornueckue ToxnaecTBa. J[oKa3aTelnbCTBO JIOTMUECKUX TOXKIECTB C MOMOIIBIO
Ta0JIUIl UICTUHHOCTH. Jlornyeckue oneparyu 1 ornepanuu HaJ MHOKECTBAMHU.

3aKoHBI aNreOpbl JIOTUKU. DKBUBAJICHTHBIE MPEOOpa30OBaHUs JTOTUYECKUX
BBIpaKCHUU. JIornueckue ypaBHEHUS U CUCTEMBI YPaBHEHHM.

Jlornueckne  QyHKmuH.  3aBHCHMOCTH  KOJIMYECTBA  BO3MO>KHBIX
jJorndeckux (GYHKIMA OT KOJMYecTBa aprymMeHToB. [lojHbIE cHCTEMBbI
JOTUYECKUX () YHKITUHA.

Kanonnueckue ¢opmbl  jnormdeckux  BolpakeHuwil.  CoBepllieHHBIC
JTU3BIOHKTUBHBIE W KOHBIOHKTHBHBIC HOpPMalbHBIE (DOPMBI, aITOPUTMBI HX
MIOCTPOEHHUSI IO Ta0JIMIIe UCTUHHOCTH.

Jlornueckue s1eMEHTBl B cocTaBe KommbioTepa. Tpurrep. Cymmartop.
Mmuoropa3psianbiid cymmarop. [locTpoeHue cxem Ha JIOTHYECKUX 3JIEMEHTaxX 10
3aIaHHOMY JIOTMYECKOMY BBIPAXKEHHUIO. 3alUCh JIOTMUYECKOTO BBIPAXKEHHUS IO
JIOTHYECKOM CXEME.



[IpencraBneHne LENbIX YUCEN B MaMsITH KOMObOTEpa. OrpaHUYEHHOCTD
JMana3oHa YWCeN TMPHU OTPaHUYCHUM KOJIMYecTBa paszpsanos. llepenonHenue
pa3psHONW CceTKU. be33HakoBble U 3HAKOBbIC JIaHHBIC. 3HAKOBBINA OWT.
JIBOMYHBIN TOTIOJHUTEIBHBIN KOJI OTPUIATEIBHBIX YACE.

[loObutoBble noruyeckue omnepauuu. Jlornueckuii, apudmeTnueckuii u
nukndeckud  capurd. IlludpoBanue ¢ mNoMoIIbIO MOOUTOBOM  Olepaluu
«uckirovaroniee NJIM».

[IpencraBneHne BEIIECTBEHHBIX YKMCEN B MaMATH KOMIbIOTEPA. 3HaYaIas
4yacTb M TMOPANOK uucina. Jluama3oH 3HAYEHUN BEIIECTBEHHBIX YMCEIN.
[IpoOneMbl XpaHEeHUs BEIIECTBEHHBIX YKCEN, CBSI3aHHBIE C OrpPaHUYCHUEM
KOJIMYECTBA Pa3psiAoB. BHINOIHEHUE omnepanuii ¢ BEIIECTBEHHBIMU YHUCIAMH,
HAKOILJIEHUE OITUOOK MPU BHIYUCIICHUSX.

AJITOPUTMBI U IPOTPAMMHUPOBAHHUE

OrnpeneneHne BO3MOXKHBIX PE3yJIbTaTOB paOOThl MPOCTEUIIIUX aJITOPUTMOB
YIpPaBJICHUSI UCIOJHUTEISIMU U BBIYUCIUTENBHBIX adroputMoB. OmnpeaeseHue
UCXOJIHBIX JAHHBIX, TPH KOTOPBIX aJTOPUTM MOXET JaThb TpPeOyeMblii
pe3yJbTar.

Otamnbl peleHus 3aad Ha KoMmmbrorepe. MIHCTpyMeHTanbHbIE CpECTBA:
TPAHCIATOP, OTIAMAYUK, MNPOGUIMPOBIIMK. KoOMOWIAIMS W HUHTEpHpeTanus
nporpamMm. BupTyanbHble MallIMHBbIL.

WNurterpupoBannas cpeaa pa3paboTku. Meroabl OTIAIKU MPOTPaAMM.
Hcnons3oBanue TpaccupoBOYHBIX TaOmuil. Otiagounbii BbIBOJA. IlomaroBoe
BBITIOJIHEHHUE TTporpaMMbl. Touku octaHoBa. [I[pocMoTp 3HaUCHU IEPEMEHHBIX.

S3pik mporpammupoBanus (Python, Java, C++, C#). Tumbl naHHBIX:
LIEJIOYMCIICHHBIC, BELIECTBCHHBIE, CHUMBOJIbHBIE, JIOTMYECKUE. BeTpieHus.
Cnoxunble ycnoBus. Iluknsl ¢ ycinoBueMm. [lukiasl MO  MEPEMEHHOM.
B3anmo3ameHseMOCTh  pa3iW4YHBIX BHJAOB UUKIOB. VHBapuaHT 1uKIA.
CocraBiieHHE IMKJIA C MCIOJIb30BAaHUEM 3apaHee OMpEe/IeIEHHOIO0 MHBAapUaHTA
LHKJIA.

JlokymMeHTHpOBaHue  mporpamm.  Mcronp30BaHME ~— KOMMEHTapHEB.
[ToaroToBka onvcanus OpoOrpaMMbl U MHCTPYKLUHU [T TIOJIB30BATENS.

Anroput™Mbl  00pabOOTKM  HATypajbHBIX  YHCEJ,  3alHCaHHBIX B
MO3UIMOHHBIX CHUCTEMaX CUMCIICHHUS: pa3OueHue 3alucy Ynciia Ha OTACIbHBIC
mudpel, HAXOXKACHHE CyYMMBl © Tpou3BeAcHUS 1udp, HAXOXKICHUE
MaKCUMaJIbHON (MUHUMATIBHOW) IU(PHI.

Haxoxnaenne Bcex MNPOCTBIX YMCEI B 3aJlaHHOM  JIMAlla30HE.
[IpencraBnenue uyucia B BUAE HaOOpa MPOCTHIX COMHOXKHUTEIEH. AJNTOPUTM
OBICTPOTO BO3BEJICHUSI B CTEIICHb.



O6paboTka naHHBIX, XpaHAUXcs B ¢aiinax. TeKCTOBble U JABOUYHBIC
¢aiinbl. DaitnoBble nepeMeHHble ((aitnoBble ykazarenu). UteHue u3 ¢aiina.
3anucek B (aiin.

Pa3buenue 3amaun Ha mnoazagaun. lloamporpammsel (mporeAypbl U
¢ynkuun). Pexypcus. PexypcuBHble 00bekThl ((pakrtansl). PekypcuBHbIe
nporeaypsl U GyHkiuu. Mcnonas3oBaHue creka Jyisi OpraHu3allii peKypCHUBHBIX
BBI30BOB.

Ucnonw3oBanue craHmapTHOW OUOIMOTEKH S3bIKA MPOTPAMMHUPOBAHUS.
[Toakmtouenne OMOMMOTEK MOANPOTPaMM  CTOPOHHUX  MPOU3BOJAUTEIICH.
MoaynbHBIA IPUHIMI TOCTPOEHUS MPOTPAMM.

Uucnennsie wMeToabl. TouHOE U NPUOMIKEHHOE PEIICHMS 3aJlauu.
UucneHHble METONBl PEIICHUS ypaBHEHUW: METOoJ Tiepedopa, MeETo
MOJIOBUHHOTO  jeneHus. [IpubmmkEHHOE  BBIYMCICHUE JUIMH — KPUBBIX.
Brruncnenue momanei ¢uryp ¢ TOMOIIBI YHUCICHHBIX METOJ0B (METO.
IpSMOYTOJIBHUKOB, MeToj Tpanenuid). Ilouck Makcumyma (MUHUMYMA)
(GyHKIMY OJTHON TTEPEMEHHOM METOJIOM MOJIOBUHHOTO JICJICHUS.

O6paboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble (YHKIIUU — s3BIKA
OpOrpaMMHUpPOBaHUS  JJiE  O0OpaOOTKH CHUMBOJIBHBIX CTPOK.  AJTOPUTMBI
00pabOTKH CUMBOJIBHBIX CTPOK: MOACYET KOJIMYECTBA MOSIBICHHI CHMBOJIA B
CTpOKe, pa30MeHuEe CTPOKM Ha CJIOBa MO NPOOENbHBIM CHUMBOJAM, TOUCK
NOJCTPOKH BHYTPH JAHHOW CTPOKH, 3aME€Ha HAllIEHHOM MOJCTPOKH Ha IPYTYIO
cTpoky. ['eHepainus Bcex CJIOB B HEKOTOpPOM alipaBUTE, YIOBIETBOPSIOMIMX
3alanHbIM orpanndeHusM. [IpeoOpazoBaHue uducia B CUMBOJIBHYIO CTPOKY U
obpatHo.

MaccuBbl W TOCJENOBAaTEILHOCTH YMceNl. Brpruncienne o0000mEHHBIX
XapaKTEPUCTUK BJIEMEHTOB MacCHBa WJIM YHCJIOBOW IOCJIEIOBATEIBHOCTH
(cymMMBbI, TIpOM3BEACHHS, CpPEIHET0 apuMETHUEeCKOro, MHHHMAJIBHOTO U
MaKCUMAJIbHOTO 3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIOIINX
3aJJaHHOMY YCJIOBMIO). JIMHEMHBIN MTOKCK 3aJJaHHOTO 3HAYEHHUsI B MACCHUBE.

CopTtupoBka onHOMepHOro wmaccuBa. IIpocTeie MeTOABI COPTUPOBKHU
(MeTon my3bIpbKa, METOJ BBIOOpA, COpPTHpOBKa BcTaBKamu). CoOpTHUpOBKA
ciustHueM. breictpast coptupoBka MaccuBa (anroputm QuickSort). JIBondHbIi
MTOUCK B OTCOPTUPOBAHHOM MACCHBE.

JIByMepHbIE MAaCcCHBBI (MATpPHUIIbI). AJNTOPUTMBI OOpaOOTKH JIBYMEPHBIX
MAacCUBOB: 3allOJIHCHUE JABYMEPHOTO YHCJIOBOTO MacCHBa [0 3aJIaHHBIM
MpaBUjiaM, MOUCK 3JIEMEHTAa B JIByMEPHOM MAacCHBE, BBIYUCJIECHUE MaKCUMyMa
(MUHUMYMAa) U CYMMBI 3JIEMEHTOB JIBYMEPHOTO MAacCHUBA, IEPECTAHOBKA CTPOK U
CTOJIOLIOB IBYMEPHOI'O MacCHUBa.



NupopmManuoHHbIe TEXHOJIOIHH

TexcroBsliii miponieccop. PemaktupoBanue u dopmarupoBanue. [IpoBepka
opdorpadpun u rpammaruku. CpencTBa MOMCKAa UM aBTO3aMEHbl B TEKCTOBOM
npoueccope. HMcnonp3oBanne crwiei. CTpyKTypHpPOBAHHBIE  TEKCTOBBIE
nokyMmeHTbl. CHOckH, ornabieHue. KosuiekTuBHas pabora ¢ JOKYMEHTAMH.
NHCTpyMEHTBl pELIeH3UpOBaHUsI B TEKCTOBBIX IHpoueccopax. OOnauHble
cepBuchl. [lenoBas nepenucka. Pedepat. [IpaBuna nuTupoBaHusi HICTOYHUKOB U
oopmienust oubauorpapuyeckux ccbuiok. OpopMiieHne CucKa JUTEPaTyphl.
3HAKOMCTBO C KOMIIBIOTEPHOW BEPCTKOM TeKcTa. TeXHUYECKUE CpeacTBa BBOJAA
TekcTa. Crennanu3upoOBaHHBIE CPEACTBA PENAKTUPOBAHUS MATEMATUYECKHX
TEKCTOB.

AHanu3 naHHbIX. OCHOBHBIE 33J]a4M aHAJIU3a JTaHHBIX: TPOTHO3UPOBAHUE,
KiIaccuuKalus, Kiactepusauus, aHaiu3 OTKIoHeHuil. [locnemoBaTenbHOCTD
pELIeHHs 3a/1ay aHaju3a JaHHbBIX: COOp MEPBUYHBIX JIaHHBIX, OYUCTKA U OLIEHKA
KayecTBa JIaHHBIX, BBIOOP W/WIM TIOCTPOEHUE MOJEIH, MpeoOpa3oBaHue
JAHHBIX, BU3yaJIM3alllsl JaHHbIX, UHTEpPIIPETalns pe3yabTatoB. [IporpaMMHbie
CpelCTBa W WHTEPHET-CEPBUCHI JJII OOpaOOTKM M TPEACTABICHUS JIaHHBIX.
bonpimune nanneie. Mamunanoe oOydenue. MHTeeKTyalbHbINA aHAIN3 JaHHBIX.

AHanu3 TaHHBIX C MTOMOIIBIO AIEKTPOHHBIX Tabaull. BeluucieHne cymmsl,
cpenHero  apudmeTnyeckoro, HauOoJsblIero (HAaMMEHBIIEro) 3HauYeHUs
nuana3zoHa. Boerumcienne kodp@uIMeHTa KOPPEesSIUU JIBYX PSIOB JTaHHBIX.
[locTpoenue cronOuaThiX, TUHEWUYATHIX M KPYTroBbIX auarpamm. lloctpoenue
rpadukoB  pyakumii.  Tlombop  amHMM — TpeHAa,  pelIeHWe  3ajad
IPOTHO3UPOBAHUSL.

UucnenHoe pelieHre YpaBHEHUH C TIOMOIIBIO IoAOOpa mapamerpa.
OntrMu3zanmss Kak MOUCK HAWJIy4dllero pEeHIeHUus B 3aJaHHBIX YCIIOBHSIX.
LeneBass (ynkums, orpanwueHus. JlokaapHble U TJIOOATHHBIH MUHHUMYMBI
neneBoi ¢yHkiuu. PemeHue 3agad oNTUMHU3ALMU C TOMOIIBIO 3JEKTPOHHBIX
Ta0IuL.

11 KIIJACC

Teoperuueckne 0CHOBbI HHPOPMATHKHU

TeopeTndeckne MOAXOABI K OICHKE KOJIMYECTBA HWHGPOpMAIMH. 3aKOH
agmutuBHOCTH MHGopManmu. Dopmyna Xaptau. Madopmanus 1 BEpOSTHOCTb.
®opmyna lllenHoHa.

Anroput™bl cxkatusi aaHHbeiX. AnroputM RLE. Anroputm Xaddmana.
AnroputM LZW. Anroputmel cxaTus JAHHBIX C MHOTEPSIMH. Y MEHBIICHUE



rIyOMHBl KoaupoBaHHUs 1BeTa. OCHOBHBbIE Haeu anroputmoB cxatus JPEG,
MP3.

CkopocTh mepenadyd JaHHBIX. 3aBUCUMOCTb BPEMEHHM MEpPENayud OT
MH()OPMAIIMOHHOTO 00bhEMA TAHHBIX U XapaKTEPUCTUK KaHayla CBA3U. [IpuunHbI
BO3HUKHOBEHHUs OIIMOOK TMpU TMepenade JaHHbIX. Kojapl, mMmo3Bosionye
OOHapyXUBaTh U UCHPABIATH OLIMOKH, BOSHUKAIOIIUE MPU TIEepeaade JaHHBIX.
Paccrosane Xommunra. KonmupoBanue ¢ mnoBTOopeHHeM OuToB. KOsl
X3MMUHrA.

Cucrembl. KOMIOHEHTBI cUCTEMBI W UX B3aumojeiictBue. CHCTEMHBIM
s dekr. Ynpapienue kak nHOOpMaIMOHHBIN nporiecc. OOpaTHast CBs3b.

Mopenu u moaenupoBanue. Llens moaennpoBanus. CoOOTBETCTBUE MOJETU
MOJIETUpYeMOMY  OOBEKTYy  WJIM  MpOIecCy, UeId  MOJEIUPOBAHMS.
dopmanuzanus TpUKIAAHbIX 3a]1a4.

[IpencraBienue pe3ynbTaTOB MOJCIMPOBAHUS B BHUAE, YIAOOHOM Jif
BOCIIpUSATUST 4esoBeKOM. ['paduueckoe TpeacTaBICHUE JaHHBIX (CXEMBbI,
TaOJIUILIbI, TPAdUKH).

I'pader. OcnoBHble mOHATHA. Bunbl rpadoB. Onucanue rpadoB cC
NOMOILBI0 MaTPUL CMEXHOCTH, BECOBBIX MAaTpHUL, CIUCKOB CMEXKHOCTH.
Pemenue anropuTMHUYecKMX 3ajad, CBA3aHHBIX C aHaiIu3oM rpados
(mocTpoeHne ONTUMAILHOTO IYTH MEXIy BepIIMHaMH Tpada, ompenerneHue
KOJIMYECTBA PA3IUYHBIX MMYTEH MEXKIYy BEpPIIMHAMU OPUEHTUPOBAHHOIO
aIMKJIMYeCcKoTo rpada).

Hepesbs. bunapuoe nepeso. JlepeBbs noucka. Criocodsl 06xoaa aepesa.
[IpencraBnenne apudMEeTHUECCKUX BBIpAXEHUM B BHAC JepeBa. [[MCKpeTHBIC
UTPHl JBYX UTPOKOB ¢ TMONHOW mH(popmaruei. [Toctpoenue aepesa mepedopa
BapUAHTOB, OMHMCAHHUE CTPATETHU WUTPHl B TaOIU4YHOU dopme. Boiurpoliiabie u
MIPOUTPBILIHBIE TO3UIMU. BBIMTPBILIHBIE CTPATETUU.

CpenctBa UCKYCCTBEHHOTO MHTENIEKTa. CepBUCH MAIIMHHOTO TIEPEBOAA U
pacno3HaBaHus yCTHOW peud. KorHutuBHBIE cepBHCH. WMnentudukanus u
MOUCK H300pakeHUuM, pacmozHaBaHue muil. CamooOydaromiuecsi CHCTEMBI.
HckycCTBEHHBIN MHTEJUIEKT B KOMIIBIOTEPHBIX Urpax. Mcnoib30BaHHE METOIOB
MCKYCCTBEHHOTO WHTEJUIEKTa B OOydwaromux cucreMax. Fcmoms3oBanue
METOJIOB HMCKYCCTBEHHOTO HWHTEJUIEKTa B pobOoToTexHuKe. MHTEepHET Bemiei.
IlepciekTuBBI ~ pa3BUTHUSA  KOMIBIOTEPHBIX  HMHTEJUIEKTYaJIbHBIX  CUCTEM.
Heiiponnsie cetn.

AJITOPUTMBI U IPOTPAMMHPOBAHUE

Qopmanu3anus MOHATUS — anroputMa. Mamuaa  TeropuHra  Kak
YHUBEpPCaJbHas MOJIeIb BerurcieHui. Tesuc Yépua—Trropunra.



OueHka cl0KHOCTH BbluKciaeHUN. BpeMs paboTel 1 00bEM HCHIOIB3yEMOM
naMATh, WX 3aBUCUMOCTb OT pa3Mepa MCXOJHbIX JaHHBIX. OleHka
ACUMIITOTUYECKOU CII0)KHOCTU aJITOPUTMOB. AJNTOPUTMBI MOJIMHOMHUAIBHON
cnoxHoctd. Ilepebopubie anroputmbl. [Ipumepsl pa3iIUyYHBIX aAJITOPUTMOB
pELIeHHs OJJHOM 3a7]a4M, KOTOPbIE UMEIOT PA3IMYHYIO CJII0KHOCTb.

[lorick mpoCTBIX YMCeN B 3aJaHHOM JUana3oHE C MOMOINBIO alropuTMa
«penieTo DpatocheHar.

MHoropa3zpsaHbie Leble YUCIa, 3a1a4d JUIMHHON apu(PMETHKH.

CrnoBapu (accollMaTHUBHBIE MACCHUBBI, OTOOpa)xeHus). Xd3II-TaOJHUIIBL.
[TocTpoenue andaBuTHO-4aCTOTHOTO CJIOBAps ISl 33JaHHOTO TEKCTA.

Crexkun. AHalu3 NpPaBWIBHOCTH CKOOOYHOIO BbIpaKeHHs. Beruncienue
apu(pMETUIECKOr0 BhIPAXKEHUS, 3aMMCAHHOTO B MOCT(HUKCHON (popme.

Ouepenu. Mcnonb3oBanue ouepen Juisi BpeMEHHOTO XpaHEHUS JaHHbBIX.

Anroputmsl Ha rpadax. [locTpoeHrne MHUHMMAJIBHOTO OCTOBHOIO JIe€peBa
B3BEIICHHOT'O CBS3HOTO HEOPUEHTUPOBAaHHOTO rpacda. KomndyecTBo pa3nuyuHbIX
nyTed MEXIy BepIIMHAMU OPUEHTUPOBAHHOTO AIUKIMYECKOTo Tpada.
Anroput™m JleMKCcTpHI.

HepeBbsi. Peanmzanuss nepeBa € IMOMOIIBKO CCBUIOYHBIX CTPYKTYP.
JlBonunbie (OunHapHble) naepeBbs. llocTpoenuwe pgepeBa g 3aAaHHOTO
apu(pMETHUYECKOTr0 BBbIpaKEHUSA. PeKypcuBHBIE anropuTMbl 00XoAa JAepeBna.
Hcnonb3oBanue cTeka u ouepean st 00xoa nepesa.

JluHaMH4YeCcKOe MPOrpaMMHUPOBAHME KaK METOJ peLIeHHs 3adady ¢
COXpPaHEHHEM MPOMEKYTOUHBIX PE3yJbTATOB. 3aa4M, PELIAEMbIE C MOMOUIBIO
TUHAMUYECKOTO TMPOTPAMMHUPOBAHUS: BBIYHCICHUE PEKYPCUBHBIX (DYHKIIHH,
NOJCYET KOJIMYECTBA BAPUAHTOB, 33J1a4l ONTUMHU3AIUU.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOTpaMMUpPOBaHUU. OOBEKTHI
u kimaccel. CBoHcTBAa M METOABl O0BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN
aHanu3. Pa3paboTka mporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO
noaxona. Makancynsnus, Hacue0BaHue, MOIUMOophu3M.

Cpensr OwicTpoil pazpabotku mporpamm. [IpoekTupoBanue uHTEpdeiica
noyib3oBarend. lcnonb3oBaHWE TOTOBBIX YHOPABISEMBIX BJIEMEHTOB IS
MoCTpoeHUs uHTepdeiica.

O0630p s3pIKOB  mporpammupoBaHus. [loHsTne o0  mapagurmax
MIPOrpaMMHUPOBAHUSL.

NupopmanuoHHbIe TEXHOJIOT U

Otanbl KOMIOBIOTEPHO-MATEMATUYECKOTO MOJACIUPOBAHUS: MOCTAHOBKA
3ajaun, pa3pabOTKa MOJEIU, TECTUPOBAHUE MOJENIH, KOMIIbIOTEPHbIN
AKCHEPUMEHT, aHAJIU3 PE3yJIbTATOB MOJICIIUPOBAHUS.



JuckpeTnszanuss Opu MaTeMaTUYECKOM MOJCIIUPOBAHUN HEMPEPHIBHBIX
npoiieccoB. MopenupoBaHue JBHKEHUS. MojenupoBaHue OHOIOTHYECKHUX
cucrteM. MaremaTuyeckue MOJEIM B JKOHOMHKE. BblUHCIUTENbHBIE
AKCIEPUMEHTHI C MOJICIIAMU.

O6paboTka pe3ynbTaTOB IKCIEpUMEHTA. MeTo ] HauMEHbBIIINX KBaJpaToOB.
OleHKa YHUCJIOBBIX TMAapaMETPOB MOJICIUPYEMBIX OOBEKTOB M TMPOLIECCOB.
BoccraHoBiieHHE 3aBUCMMOCTEN 110 pe3yJIbTaTaM dKCIIEPUMEHTA.

BepositHoctHeie  moxpenu.  Metoast  Mourte-Kapno.  MMuTtanmoHHoe
mMozaenupoBanue. CUCTEMbI MAaCCOBOTO OOCITY)KUBAaHUS.

Tabnuunbie (pensiuoHHbIE) 0a3bl JaHHBIX. Tabnuia — MOpeIcTaBICHUE
CcBeJleHnH 00 ogHOTUIMHBIX 00BbekTax. Ilone, 3anucek. Kirou tabmuiel. Pabora ¢
roToBoil 6a30il AaHHBIX. 3amnoiHeHue Oa3bl AaHHBIX. [loMck, copTUpoBKa U
dbunpTpaIysa JaHHBIX. 3aMpoCckl HAa BRIOOPKY JIAHHBIX. 3aMPOCHI C TTapaMeTpPaMH.
Brruncnsiembie moJisi B 3arpocax.

MHororabnuunbie 0a3bl JaHHBIX. THMBI CBSI3eW MEXIy TaOIUIIaMu.
Bremmauit kmrou. [lenocTHOCTh 0a3bl JaHHBIX. 3alpochl K MHOTOTaOJIMYHBIM
0a3zaMm JaHHBIX.

HNuTepuer-tipunoxkenus. [loHATHE O CEpBEPHOW M KIMEHTCKOM YacTiaxX
caiita. TexXHOJIOTHS «KIMEHT — CcepBep», €€ JOCTOMHCTBA W HEIOCTATKH.
OcHoBbl s3pika HTML u kackagueix tabmnuin ctwieit (CSS). Crenapuu Ha
a3pike JavaScript. @opmbl Ha BeO-CTpaHHUIIE.

Pa3memenne BeO-caiiToB. Ycayra xocTuHTa. 3arpys3ka ¢aiioB Ha CaiT.

BBoja nzo0paxeHuii ¢ UCIOIL30BAaHUEM PA3IMYHBIX ITU(DPOBBIX YCTPOMCTB
(mdpoBbIX PoToanmapaToB U MUKPOCKOTIOB, BUJIEOKaMep, CKAHEPOB U APYTHUX
ycTporictB).  I'paduueckmit  pemakrop.  Paspemenme.  Kaapuposanwue.
Ucnpasnenne nepcrnexktuBsl. ['mctorpamma. Koppekuusi ypoBHEUW, KOPPEKIUS
nBera. (OOeclBeunMBaHWE IBETHBIX H300pakeHwit. Peryms. Pabota c
obOnacTsMu. OUIBTPHI.

MHorocioiinbie n300pakeHus. TekcToBbie ciaon. Macka cios. KaHambl.
CoxpaneHnue BbImeNneHHOM o6Onactu. [loaroroBka wiumOCTpanuii Jjis BeO-
caiiToB. AHUMHPOBaHHbIE N300paAKEHUS.

Bekropnass rpaduka. IlpumutuBbl. M3meHeHHe mnopsKa 3JIEMEHTOB.
BripaBHuBanue, pacnpenenenue. [ pynnupoBka. Kpussie. @opmaTel BEKTOPHBIX
PUCYHKOB. Hcnonp3oBanne  KOHTYpPOB. Bekropuszaumus ~ pacTpoBbIX
U300 paKECHUM.

[IpyHIMIIBI TOCTPOCHUST W PEAAKTUPOBAHMUS TPEXMEPHBIX MOJEIEH.
Cerounsle mozaenu. Marepuansl. MoaennpoBaHue HCTOYHUKOB OCBEIICHUS.



Kamepsl. AgautuBHble TexHOJIOTHH (3D-npuntepsl). [loHsTHe 0 BUpPTYyanbHOR
pPEaNbHOCTHU U JOIOIHEHHOU PEaNbHOCTH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
NMHOOPMATUKE  (YIJIVBJIEHHBIM YPOBEHL) HA  VPOBHE
CPEIHEI'O OBIIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pe3yJIbTaThl OTPAKAIOT TOTOBHOCTH U  CIIOCOOHOCTH
oOy4aromuxcs PyKOBOJICTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEH MO3UILIMEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHEHTAIUM, TO3UTHUBHBIX BHYTPEHHUX
yOEXKJIeHUI, COOTBETCTBYIOIIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHICKOTO
o0111ecTBa, pacIIMPEHHE )KU3HEHHOTO OIBITA U OIBITA JACATEILHOCTH B MPOIECCE
peanu3aiu  CpelCcTBaMU  y4yeOHOTO TIpeaMeTa OCHOBHBIX HaIpPaBIICHUM
BOCITUTATEIILHON JIEITEIIbHOCTH.

B pesynbpraTe um3yueHuss mHOOPMATHKH HAa YPOBHE CpEIHEr0 OOIIero
oOpazoBanus y oOywaromerocs OyayT cPOpMHPOBAaHBI  CIEIYIONINE
JUYHOCTHBIC PE3yJIbTATHI:

1) rpasKaaHCKOr0 BOCIMTAHUSA:

OCO3HAHHE CBOUX KOHCTUTYIIMOHHBIX MpPaB U OOS3aHHOCTEH, YBa)KeHUE
3aKOHa W TPaBOMOpPsAKA, COOJIOJIEHHE  OCHOBOIIONATAIIUX  HOPM
UH(OPMAIIMOHHOTO TIpaBa U HH(POPMAIIMOHHOM 0€30TaCHOCTH;

TOTOBHOCTh TPOTHUBOCTOSITH HACOJOTUU SKCTPEMHU3MA, HAIMOHAIU3MA,
KCeHO(OoONH, ITUCKPUMHUHAIMU IO COLUAIBHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HAI[MOHAJILHBIM MIPU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

[IEHHOCTHOE OTHOIICHHE K HCTOPUYECKOMY HACIEAUIO, JTOCTHUKCHUSIM
Poccum B Hayke, HCKyCCTBE, TEXHOJOTUSAX, IOHMMAaHUE 3HAYCHUS
nH()OPMATHUKHU KaK HayKH B )KM3HH COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMTOBEICHUS;

CIIOCOOHOCTh OILICHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
cetu MHTepHeT;

4) 3cTEeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILICHHWE K MHPY, BKIIOYAs 3CTETHUKY HAYYHOTO U
TEXHUYECKOT0 TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPUHUMATH PA3IMYHBIC BUIBI MUCKYCCTBA, B TOM YHCIIE
OCHOBaHHOT'O HA MCMOJIb30BaHUHM UH(POPMALIMOHHBIX TEXHOJIOTHA;

5) pu3nvecKoro BOCIUTAHUSA:



chOopMUPOBAHHOCTb  370pOBOro U  Oe3zomacHoro oOpasza  JKW3HH,
OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/J0pPOBbIO, B TOM 4YHCIE 3a CYET
coOmoIeHus TpeOOBaHMI 0e3onacHoi AKCILTyaTalUH CpEIICTB
WH()OPMAITMOHHBIX M1 KOMMYHHKAITMOHHBIX TEXHOJIOTHI;

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTh K aKTUBHOW JESATEIFHOCTH TEXHOJIOTUYECKOW M COLMATbHON
HaIpPaBIECHHOCTH, CIIOCOOHOCTH UHUIMHPOBATH, TUTAaHUPOBATH u
CaMOCTOSITETTLHO BBITIONHSATH TAKYIO JIEATEITHHOCTH;

uHTEepec K chepam mnpodeccHOHAIBHON NeATENbHOCTH, CBS3aHHBIM C
MHPOPMATHKOMN, MPOTpaMMHUPOBAHUEM W WH()OPMAIMOHHBIMH TEXHOJOTHSMHU,
OCHOBaHHBIMHU Ha JOCTHKCHUSIX HayKH MH(DOPMATUKH U HAYYHO-TEXHHUYECKOTO
nporpecca, yMeHHe COBepIIaTh OCO3HAaHHBIA BbIOOp Oyayuieil nmpodeccun u
pealln30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O M CamMOOOpPa30BaHUIO Ha
NPOTSHKEHUN BCCH KU3HH,

7) 3K0JIOTHY€eCKOT0 BOCTIUTAHMS

OCO3HaHUE TI00ATBHOTO XapaKTepa YKOJIOTHUYECKUX MPOOJIeM H IMyTeH Ux
pelieHus, B TOM 4HCIEe C Y4ETOM BO3MOXKHOCTEH WH(GOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTU;

8) neHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH, JOCTHKEHHUSIM HAyYHO-TEXHUUYECKOrOo Tporpecca u
OOIIIECTBEHHON TMPAKTUKH, 3a CUET TOHUMAHUS pOJU HHPOPMAIUMOHHBIX
pecypcoB, MH(MDOPMAIMOHHBIX MPOIECCOB U MHPOPMAIMOHHBIX TEXHOJOTHI B
yclIoBHUAX IM(poBOH TpaHcPopManmuu MHOTHX cdep KHU3HH COBPEMEHHOIO
00I1IeCTBa;

OCO3HAHUE IIEHHOCTH HAY4YHOH AESITeNbHOCTH, TOTOBHOCTh OCYILECTBIAThH
MPOEKTHYIO M UCCIIET0BATENIbCKYIO EATENbHOCTh MHAUBUIYaJIbHO U B TPYIIIIE.

B mpouecce 10CTHKEHUS TMYHOCTHBIX PE3yJIbTATOB OCBOCHUS IIPOTPAMMBbI
no wuH(OpMaTUKE Yy OOYyYarolMUXCS COBEPUICHCTBYETCS HAMOLMOHAIbHBIN
UHTEJUIEKT, PEANOIarauuil chopMupoBaHHOCTS:

CaMOpPETyJINPOBAHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHNUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TOBEJIEHUE, CHOCOOHOCTh aJaNnTUPOBAaTHCA K
HMOIIMOHATBLHBIM HW3MEHEHUSIM W TPOSBIATh THOKOCTb, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHMBALIMM, BKIIOYAIOMICH CTPEMIICHHE K TOCTHXKEHUIO LIETTU
U yCIIeXy, ONITUMHU3M, HHUIIUATUBHOCTh, yMEHHE JIEHCTBOBATDH, NCXOMS U3 CBOMX
BO3MOKHOCTEH;



SMIIATUH, BKJIIOYAIOUIEH CIOCOOHOCTh MOHMMATh 3MOLIMOHAIBHOE
COCTOSIHUE JPYIMX, YYMTBIBATh €r0 MPHU OCYIIECTBIEHUUM KOMMYHHUKALINH,
CIOCOOHOCTH K COYYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPauBaTh
OTHOIIEHUS C APYTUMH JIIOJAbMH, 3a00TUTHCS, NPOSBIATH MHTEPEC U Pa3pelliaTh
KOH(MJIUKTBHI.

METAINPEIMETHBIE PE3YJIBTATBI

B pesynbraTe m3yueHuss MHPOPMATHUKKA HA YPOBHE CpEIHEro OOIIero
oOpa3zoBaHus y oOyuatomerocs OynyT chOpMHpPOBaHBI MeTalpeAMETHBIC
pe3ynbTaThl, OTPAKEHHBIC B YHUBEPCAIBHBIX YUCOHBIX EHCTBUSAX, & UMECHHO —
NO3HABAaTEIbHbIC YHUBEPCAIBbHbIC YyUeOHBbIC JEWCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCAJIbHbIC YUeOHBbIC NEHCTBHSI, PETYJISTUBHBIC YHHBEPCATbHBIC YUCOHBIC
JEHCTBHS, COBMECTHAS JIESATEILHOCTb.

IMo3HaBaTeJbHbIE YHUBEPCAJbHbBIE YUeOHbIE TeiiCTBUS

1) 6a30Bble JJOrHYecCKHe JeHCTBHS:

CaMOCTOSATEILHO  (OPMYTUPOBaTh W  aKTyalIM3UPOBAaTh  IPOOJIEMY,
paccMaTpHBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIICCTBCHHBIM NMPU3HAK WJIM OCHOBAHUS JIJII CPABHCHUS,
KJaccuukauu u 006001eHNS;

ONpeNeNATh LEIU JACATCIBHOCTH, 3aJ1aBaTh MapaMeTPhl U KPUTCPHUH HX
JOCTHIKCHUS,

BBISIBJIAT, 3aKOHOMEPHOCTH M IPOTHBOPEYHUS B PacCMaTPHBACMBIX
SIBIICHUSAX;

pa3pabaThIBaTh IUIAH PEIICHHS MPOOJIEMBI ¢ YIETOM aHAIM3a UMECHOIIMXCS
MaTepUalIbHBIX U HEMaTepHUAIIbHBIX PECYpPCOB;

BHOCHUTh KOPPEKTHBBI B JEATCIBHOCTH, OIICHUBATh COOTBETCTBHE
PE3YIBTATOB IIEJISIM, OIICHUBATH PUCKH TOCJICACTBUIN AEATCIbHOCTH;

KOOPJMHUPOBATh MW  BBINOJHATH pabOTy B  YCIOBHUSAX PEajJbHOTIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;

pPa3BUBATh KPEATHUBHOE MBIIIJICHUE MPU PEIICHUN KU3HECHHBIX IMPOOIIEM.

2) 0a30BbIe MCCIEeI0BATEIbCKHE IEHCTBUSA:

BJIAJCTh  HaBBIKAMH  y4eOHO-HMCCIICIOBATEILCKOH W IPOCKTHOM
NESTENHbHOCTH, HABBIKAMH  pas3penieHuss MpoOjeM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSTCIBHOMY IOMCKY METOJOB pPEHICHUS MPAKTHYCCKHX
3a/1a4, MPUMEHCHHUIO Pa3JIMUYHBIX METOJIOB TIO3HAHHS,



OCYLIECTBIISITh PA3JIMYHBbIE BHUBI JACSITEIBHOCTU IO MOJYYEHUIO HOBOTO
3HAHMSI, €r0 MHTEPIpPETALMH, NMPEe0OPa30BAHUI0 U MPUMEHEHHUIO B PA3TMYHBIX
y4eOHBIX CUTyalUsX, B TOM YHUCJIE NPU CO3JAHUU YYEOHBIX U COLMAIBHBIX
MIPOEKTOB;

dbopMupoBaTh ~ HAyYHBIH  TUN  MBIIUICHUS,  BIaAeTh  HAy4YHOU
TEPMHUHOJIOTUEN, KIIFOUEBBIMU MOHATUSAMU U METO/IAMU;

CTaBUTh U (PopMyNIHpOBaThH COOCTBEHHBIE 3aJayd B 00pa30BaTEbHOMN
NESATeIbHOCTH Y KU3HEHHBIX CUTYyaIUsX;

BBISIBJISATh NPUUYMHHO-CIEACTBEHHBIE CBA3M M aKTyaJlIU3UpOBATH 3ajady,
BBIIBUTATh THNOTE3y €€ pelieHusi, HaXOAUTh apryMEHThl JJis JA0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAIM3UPOBATH MOJYYEHHbIE B XOJ€ pEIICHUs 3aJadd pe3yibTaThl,
KPUTHUYECKH OIEHUBATH HMX JIOCTOBEPHOCThH, IMPOTHO3UPOBATh H3MEHEHHE B
HOBBIX YCJIOBHUSX;

J1aBaTh OLICHKY HOBBIM CUTYaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITH 1EJICHANPABICHHBII MOUCK MEPeHOoca CPEJCTB U CIOCOO0B
JENCTBUS B TPO(PECCUOHATIBHYIO CPEY;

yYMETh MEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO M MPAKTUYECKYIO 00J1acTh
KU3ZHEEATEIHbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIE WJIEH, IIPEJIaraTbh OPUTMHAIIbHBIE TIOJIXO0/IbI U PEIICHNUS,
CTaBUTH IPOOJIEMBI U 3a/1a4H, JAOIMYCKAIOIHUE aJbTePHATUBHBIC PEIICHHU .

3) paboTa ¢ nundopmaumeii:

BJIa/ICTh HABBIKAMHU TMOJYYEHUS HMH(OpMALMM M3 UCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITEIBHO OCYIIECTBIISITh TOUCK, aHalU3, CHUCTEMATU3AIMIO H
MHTEPIIPETAIMI0 UHPOPMAIIUU PA3TUYHBIX BUAOB U (POPM IpeICTaBICHUS;

co3daBaTh TEKCTHI B pasNW4YHBIX (opmatax ¢ yd€ToM Ha3HAUCHUS
uHoOpMaIIM W 1EJCBOM ayIUTOPHH, BHIOWpas ONTUMaIbHYIO (opmy
MIPE/ICTABIICHUS U BU3yaJIU3aliy;

OLIEHUBATh JOCTOBEPHOCTb, IETHTUMHOCTh HH(POpPMAILINH, €€ COOTBETCTBHUE
MPABOBBIM M MOPAIBHO-ITHIECKUM HOpMaM;

UCIIONIb30BaTh CpeACTBA HWH(MOPMAIMOHHBIX HM KOMMYHUKAITMOHHBIX
TEXHOJOTHA B  PEHICHWH  KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpPTraHM3alMOHHBIX 3a/1ay ¢ COONIOJICHHEM TPeOOBAaHUN 3PTOHOMUKH, TEXHUKH
0€30MMacHOCTH, TUTHEHBI, PEeCypcocOepeKeHHs], TPAaBOBBIX U ATHUUECKUX HOPM,
HOpPM HMH(POPMAIIMOHHOI 0€30MacHOCTH;

BJIQJICTh  HABBIKAMHM  pACMO3HABaHWS W  3aIlIUTHl  WHPOPMAIINH,
MH(pOpPMAIIMOHHOM 0€30MaCHOCTH JIMYHOCTH.



KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eHCTBUSA

1) o0enme:

OCYIIECTBIISITh KOMMYHHKAIIUK BO BeeX chepax KU3HM;

pacmo3HaBaTh HeEBepOaJbHBIE CpPEJCTBAa OOIICHWS, NMOHMMATh 3HAYCHUE
COIMAJILHBIX 3HAKOB, PACIIO3HABATH MPEATIOCHUIKM KOH(IMKTHBIX CUTYaIlMi U
CMATYATh KOH(DIJIUKTHI;

BJIQJICTh Pa3IWYHBIMM  CIIOCOOAMHU  OOIICHUS W  B3aWMOJICHCTBUSA,
apryMEHTHUPOBAHHO BECTH JUAJIOT, YMETh CMATYaTh KOHPIIMKTHBIC CUTYAIUH;

pPa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHAasl 1eATeJIbHOCTD:

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHIWUBUIYaTLHON paOOTHI;

BBIOMpATh TEMATHKy W METOJIbI COBMECTHBIX JCHCTBUH C y4EéTOM OOIIHMX
MHTEPECOB U BO3MOYKHOCTEH KaX/I0T0 YJIeHa KOJIJICKTHBA,

OPUHUMATh II€JIM  COBMECTHOW JeSATENbHOCTH, OpPraHW30BBIBATH U
KOOPJMHUPOBATH JIEUCTBUS MO UX JTOCTHUKEHHUIO: COCTABIAThH IUIAH JIEUCTBUIA,
pacnpenensiTh poii ¢ y4€TOM MHEHHMH YYaCTHHKOB, OOCYKIATh pPE3yJbTaTh
COBMECTHOM paboTHI;

OIICHMBATh KauyeCTBO CBOETO BKJIAJla M KAXKIOTO y4aCTHHKA KOMaHIbl B
OOIIMiA pe3yJbTaT 1Mo pa3padOTaHHBIM KPUTEPHSIM;

npenjaratb HOBBIE MPOEKTHI, OLICHUBATh HJACH C TO3UIIMH HOBU3HBI,
OPUTHHAIBHOCTH, IPAKTUIECKON 3HAYMMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETHMUECKOE IOBEJACHHE B Pa3TUYHBIX
CUTYaIUIX, POSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH MHUIIUATHBHBIM.

PeryiasiTuBHbIe YHUBepPCAJIbHbIE y4eOHbIE NeHCTBHS

1) camoopranusanus:

CaMOCTOATEIBHO  OCYIIECTBIISITh  IMO3HABATEJIBHYIO  JEATEIBHOCTb,
BBISBIIAITH TMPOOJIEMBI, CTaBUTh M (POPMYJIUPOBATH COOCTBEHHBIC 3aJ1aud B
00pa3oBaTeIbHON ACATEILHOCTH U KU3HCHHBIX CUTYaIIHX,

CaMOCTOSITEJILHO COCTaBIIATh IUTAH PEIICHHUS TPOOJIEeMBI ¢  YIETOM
HMEIOIITUXCS PECYpPCOB, COOCTBEHHBIX BO3MOYKHOCTEH M MPEAIMTOYTESHUH;

JlaBaTh OIEHKY HOBBIM CUTYaIIUsIM;



pacMpATh  paMKM  y4yeOHOro NpeIMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTEHNM;

Jenatb ~ OCO3HAHHBIA  BBIOOp,  apryMeHTHpOBaThb  €ro,  OpaThb
OTBETCTBEHHOCTb 32 PEILIECHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSABICHUIO LIUPOKOW 3PYAHULIUU B
pa3HbIX 00JIaCTAX 3HAHWM, MOCTOSHHO MOBBINIATH CBOW 00pa30BaTENbHBIN U
KyJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B AESATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSM;

BJa/JeTh HABBIKAMHM II03HABATENbHOW pedieKCud Kak OCO3HaHUs
COBEpPIIAEMBIX JECHCTBUA M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTAaTOB U
OCHOBaHHU, UCTIOJIb30BaTh MPUEMBI pedIeKCUU JI OLICHKU CUTYalllH, BbIOOpa
BEPHOTO PELICHUS;

OLICHMBAaTh PUCKM M CBOEBPEMEHHO MPUHHMATh pPEUICHUS MO UX
CHUKEHUIO;

IIPUHUMATh MOTHMBBI M apryMEHTBl IPYIUX IIPU aHAJIU3€ pPE3yJIbTaTOB
NEATEIIbHOCTH.

3) npuHsaTHs ce0s U APYrux:

IpUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

IIPUHUMATh MOTHMBBI W apryMEHTBl IPYIUX IIPU aHAJIU3€ pPE3yJbTaTOB
NEATEIIHOCTH;

IpU3HABATh CBOE MPABO U MPABO JPYIHX Ha OLIUOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIMU JPYTOro 4eJ0OBeKa.

INPEAMETHBIE PE3YJIBTATBI

B mpouecce nzydenus kypca nHpopMaTuku yriayOoiaéHHOTo ypoBHA 6 10
Knacce O0O0y4aromuMucs OyayT JOCTHTHYTBHI CIEAYIOMIHE TPEeIMETHBIC
PE3YNIbTATHI:

BJIQJICHHE TPEACTABICHUSIMH O pOJIM WH(GOPMAIIMM U CBA3AHHBIX C HEU
MPOIIECCOB B TMPUPOJE, TEXHUKE M OOIIECTBE, MOHATUAMH «HUHMOPMAITUIY,
«MH(QOPMAIMOHHBIA  TIPOIIECC», «CUCTEMa», «KOMIIOHEHTHI  CHCTEMBI»,
«cucteMHbIi 2GHEeKT», «MHPOPMAIIMOHHAS CHCTEMAaY, KCUCTEMa YIIPABICHHSIY,

BJIQJICHHE METOJaMH TOuCKa WHpopMmanuu B ceTtu VHTepHET, ymeHue
KPUTHUYECKU OTICHUBATh WH(OPMAITHIO, TTOJIYICHHYIO U3 ceTH MHTepHeT;



YMEHHE XapaKTepHu30BaTh OONbIINE JJaHHBIC, WPUBOIUTH TPHUMEPHI
UCTOYHUKOB WX TOJYYCHHUS W HAMNPABICHUS WCIIOJB30BAHUSA, YMCHHUC
KJacCH(DUIMPOBATh OCHOBHBIC 3aJlayd aHAJIM3a JTaHHBIX (IIPOTHO3WPOBAHHUE,
KnaccuuKanus, — KilacTepu3amus,  aHalu3  OTKJIOHCHWI),  IOHUMATh
MOCJICIOBATEIPHOCT PEIICHUST 3a/Jad aHaju3a JaHHBIX: cOOp TMEePBHYHBIX
JTAHHBIX, OYMCTKA M OIlEHKA Ka4yeCTBa JaHHBIX, BHIOOP W/WIM IOCTPOCHHUE
MoOJeNr, TMpeoOpa3oBaHWE JAHHBIX, BH3yaJIM3alldsl JaHHBIX, WHTEPIIPETAIUs
PE3YJIBTATOB;

NOHMMAaHWE OCHOBHBIX IPUHIIAIIOB YCTPOHCTBA W (DYHKIIMOHUPOBAHUS
COBPEMCHHBIX CTallMOHAPHBIX W MOOMIIBHBIX KOMITBIOTEPOB, TCHACHITHIMA
Pa3BHUTHS KOMIIBIOTCPHBIX TEXHOJIOTHI;

BJIaJICHHE HaBBIKAMHU PAa0OTHI C ONEPAIIMOHHBIMUA CUCTEMaMHt, OCHOBHBIMU
BUJAMH TIPOIPAMMHOTO OOCCICYCHHS IS pEHICHUS Y4YCOHBIX 3a7ad I10
BBIOpAHHOM CHICIIMAIN3AIIY;

HAJIMYME TIPEJICTABICHUA O KOMIBIOTEPHBIX CETAX M HMX POJIU B
COBPEMEHHOM  MHUpe, O  0a30BBIX  MPUHIUIAX  OpraHU3alud |
(GYHKIIMOHUPOBAHMS KOMITBIOTEPHBIX CETeH, 00 00X MPUHIIMIIAX Pa3pabOTKU
1 QYHKIIMOHUPOBAHUS HHTEPHET-TIPHIIOKCHUH;

NOHMMaHWEe yIrpo3 HHPOPMAIIMOHHONH OE30MMaCHOCTH, HCIIOJIb30BaHUE
METOJIOB M CPCJACTB IPOTHBOJCHCTBHUS OSTUM YIpo3aM, COOJIIOJICHHE MeEp
0€e3011aCHOCTH, IIPEIOTBPAIIAFOIINX HE3aKOHHOE pacnpocTpaHeHUE
NEPCOHANBHBIX JaHHBIX, COOJIIOJCHUE TpeOOBaHUN TEXHHKU OE30MAaCHOCTH U
TUTHCHBI MPU pabOTe ¢ KOMITBIOTEpAMU U IPYTUMH KOMITIOHEHTaMH IU(PPOBOrO
OKPYXCHHS, TOHHMAaHHE IIPABOBBIX OCHOB HCITOJIb30BAHUS KOMITBIOTEPHBIX
nporpamm, 0a3 TaHHBIX U pPabOTHI B ceTu MHTEpHET;

IOHMMAaHWE OCHOBHBIX IPHHIIMIIOB JUCKPETH3AIlMH Pa3IUYHBIX BHJIOB
nHpopManuK, YMEHHE ONpeneiiaTh HHPOPMAIMOHHBIH O00BEM TEKCTOBBIX,
rpadUYeCKUX M 3BYKOBBIX JAHHBIX IIPH 3aJaHHBIX ITapaMeTpax JTUCKPETH3aIIHH,
YMEHHE ONpPEACISITh CPEIHIOI0 CKOPOCTh TMepenadd JaHHBIX, OIICHUBATH
M3MEHEGHHE BPEMCHM TIepeaadyd IpH H3MEHEHWH HHQGOPMAIMOHHOTO 00BEMA
JAHHBIX U XapaKTePUCTHK KaHaja CBS3H;

YMEHHE HWCIOJIb30BaTh IIPU PEIICHWHW 3aJlad CBOMCTBA ITO3WIIMOHHOMN
3aIUCH YHCEII, aJITOPUTMA ITOCTPOCHUS 3aITUCH YUCia B TIO3UIIHOHHOW CHCTEME
CUMCJICHUS C 3aJaHHBIM OCHOBAaHMEM M TIOCTPOSHHS 4YHCIIa IO CTPOKE,
CoJIepIKaIlled 3amuch STOTO YHCIIA B TIO3UIIMOHHOW CHCTEME CUHCIICHHS C
3QITaHHBIM OCHOBAHWEM, YMEHHEC BBINOJHATh apu(PMETHUSCKHE ONepaIuyd B
MO3UIIMOHHBIX CHCTEMAX CUMCIICHUS;



YMEHHUE BBITIOJHSITH MPEe0Opa30BaHUs JTOTUUECKUX BBIPAKEHUN, UCTIONIb3YS
3aKOHBI aiareOpbl JIOTUKH, YMEHUE CTPOUThH JIOTUYECKOE BBIPAKEHHE B
JTU3bIOHKTUBHOM W KOHBIOHKTMBHOM HOpPMalIbHBIX (opMax Mo 3aJaHHOU
TabJIMlle MCTUHHOCTH, HCCIENOBaTh 00JIaCTh HCTUHHOCTH BbICKA3bIBAHMS,
COJIEpKAIlleTO TMEPEMEHHbIE, pelIaTh HECIIOKHbIE JIOTMYECKUE YpPAaBHEHUS U
CHUCTEMbI YPaBHECHUMU;

NOHMMaHHe O0a30BBIX aJTOPUTMOB OOpPAOOTKM YHMCIOBOM M TEKCTOBOM
uHdopManuu (3aMuch YUCe B MO3UIIMOHHON CUCTEME CUUCIICHUS, HAX0XKCHUE
BCEX NPOCTBIX YMCEN B 3aJlaHHOM JlMara3oHe, o0paboTKa MHOTOpa3psIHBIX
IEIbIX YUCEeN, aHaJlu3 CUMBOJIBHBIX CTPOK W JIPYTMX), aIrOPUTMOB IMOUCKA U
COPTUPOBKHM, YMEHHE OMNPEIENSITh CIOXKHOCTh M3yd4aeMbIX B Kypce 0a30BbIX
aNropuTMOB (CyMMHpPOBAaHHE »JIIEMEHTOB MaccHBa, COPTHUPOBKAa MAacCHUBa,
nepeOOpHbIE  aNTOPUTMBI, JBOWYHBIA TOWUCK) U TPUBOJIUTH MPUMEPHI
HECKOJIbKUX aJITOPUTMOB Pa3HOM CII0KHOCTH JIJIsl PEILICHUs OTHOM 3a/1auu;

BJIAJICHNE YHHUBEPCAIBHBIM SI3IKOM MTPOTPAMMHPOBAHHS BHICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHusiMu O O0a30BBIX THUMNAX JaHHBIX U
CTPYKTypaX JaHHBIX, yMEHHUE HCIOJIb30BaTh OCHOBHBIC YIIPABIISIONINE
KOHCTPYKLIMM, YMEHHE OCYUIECTBIATh AHAIN3 MPEAJIOKEHHON MPOrpaMMbl:
ONpENENsTh Pe3yNbTaThl PabOThl MPOrpaMMbl MPH 33JaHHBIX HCXOJIHBIX
JAHHBIX, OINpPENENATh, MPU KAKUX HCXOIHBIX JAHHBIX BO3MOXHO IOJIyYEHUE
YKa3aHHBIX pPE3YyJbTaTOB, BBIABIATH JaHHBIE, KOTOPbIE MOTYT HPHUBECTH K
omnbke B paboTe mporpaMMsbl, GOPMYIHPOBATH MPEIJIOKEHUS 110 YIYUIICHUIO
IPOrpaMMHOTO KOAA;

YMEHUE CO3/1aBaTh CTPYKTYpPUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI U
JEMOHCTpPAllMOHHbIE ~ MaTepualibl C  HCIOJb30BAaHUEM  BO3MOXKHOCTEU
COBPEMEHHBIX MPOTPAMMHBIX CPEJICTB U O0JAYHBIX CEPBHUCOB;

YMEHHE  WCIOJIb30BaTh  JJICKTPOHHBIE  TAaOJMIBI  JJIs  aHalu3a,
MpPEICTaBICHUS U 00pabOTKU TaHHBIX (BKJIIOYAsi BHIYMCICHUE CYMMBI, CPETHETO
apu(PMETUIECKOT0, HAMOOJBIIETO W HAWUMEHBINETO 3HAYCHUW, pEIICHHE
ypaBHEHUH, BRIOOP ONTHUMAJIBHOTO PEIICHUS], TIOJ00p JIMHUK TPEHA, PElICHUE
3a/1a4 MPOTHO3UPOBAHUSA).

B mpouiecce mzydenus kypca uHbpopmaTuku yriayonéHHoro ypoBHs 6 11
Knacce oOyyaromuMmucs OyayT JOCTUTHYTHI —CIEAYIOUIME TpeaMETHbIE
PE3YIBTATHI:

YMEHUE CTPOUTh HEPABHOMEPHBIE KOJbI, JOMYCKAIOIUE OJHO3HAYHOE
JEKOANPOBaHNE COOOIIEeHN (MpeUKCHBIE KOJbI), UCTIOIB30BATh MPOCTEHIITNE
KOJIbI, KOTOpbIE IMO3BOJISIIOT OOHApY)KMBaThb M MCHPABISATH OLIMOKH MpU
nepejaye NaHHbIX, CTPOUTH KOJI, 00€CIIEYMBAIOIINI HAMMEHBIIIYIO BO3MOXKHYIO



CPEIHIOW JUIMHY COOOIIEHUS TPU HU3BECTHOM YaCTOTE CHUMBOJIOB, TMOSCHSTH
MPUHIUIIBI PA0OTHI MTPOCTHIX AATOPUTMOB CIKATHS JAHHBIX;

yMEHUE peliaTh alrOpUTMHUYECKHUE 3aJayd, CBS3aHHBIE C aHAIU30M
rpadoB (3a7a4u MOCTPOCHUSI ONTUMAIBHOTO MyTH MEXAY BeplluHamu rpada,
OTpeNeNieHus]  KOJIMYEeCTBAa  Pa3JIMYHBIX  NOyTe  MeXIy  BepIIMHAMU
OPUEHTHUPOBAHHOTO AallUKJIMYECKOro rpada), yMEHUE HCIOIb30BaTh JIEPEBbS
MPU aHAJIU3€ U TMOCTPOCHUU KOJOB W JUISl TPEACTaBICHUS apu(PMETHIECKUX
BBIDOKCHUH, MPU PEIICHUU 3a7ad IMOWCKAa M COPTHUPOBKH, YMEHHUE CTPOUTH
JIEPEBO WIPhl MO 3aJaHHOMY aJropuTMy, pa3padarbiBaTh U OOOCHOBBIBATH
BBIUTPHIIITHYIO CTPATETUIO UTPHI;

yMeHUE pa3pabaThiBaTh W PEaJM30BBIBAThL B BHUJE NporpamMMm 0Oa3oBbIC
aJTOPUTMBI, YMEHUE UCIIOIB30BaTh B MPOTpaMMax JaHHbIE PAa3TUYHBIX TUIIOB C
y4€TOM OTpaHUYCHUN Ha JUara30H UX BO3MOXHBIX 3HAYCHUH, TPUMEHSTH IIPH
pelieHny 3a71ad CTPYKTYphl JaHHBIX (CIHMCKH, CJIOBApH, CTEKU, OYEPEH,
JIEpEeBbs), MCIIOJIB30BaTh 0a30BBIC OMEpalid CO CTPYKTypaMH JaHHBIX,
NPUMEHATh CTaHAAPTHBIE W COOCTBEHHBIC MOJNPOTPaMMbl JjIsi 00pabOTKH
YUCJIOBBIX JIAHHBIX W CHUMBOJIBHBIX CTPOK, HCIIOJIB30BaTh MpU pa3padOTKe
nporpaMMm OMOJIMOTEKH MOANPOrpaMM, 3HaTh (QYHKIMOHAIBHBIE BO3MOKHOCTU
UHCTPYMEHTAJIBHBIX CPEACTB CpeAbl pa3palOTKH, YMEHHE HCIOIb30BaTh
CpelcTBa OTHAJKA TPOrpaMM B Cpele MNpOorpaMMHUPOBAHHS, YMEHHUE
JOKYMEHTHPOBATH MIPOTPAMMBI;

YMEHHE CO3/1aBaTh BEO-CTPAHUIIBI;

BJIQJICHHE OCHOBHBIMU CBEJCHUSIMU O 0a3ax HaHHBIX, UX CTPYKTYpe,
CpelICcTBaxX CO3JaHus W pabOThl ¢ HUMH, YMEHHE HCIOJb30BaTh TaOIWYHBIC
(penanmonHbIe) 0a3bl JaHHBIX (COCTABIATH 3ampockl B 0a3ax JaHHBIX,
BBITIOJHATh COPTUPOBKY W TIOMCK 3amuceil B 0a3e JaHHBIX, HAMOJHATH
pa3paboTaHHyI0 0a3y JaHHBIX) U CIIPABOYHBIE CUCTEMBI,

YMEHUE HCMOJIb30BaTh KOMIIBIOTEPHO-MATEMATUYECKUE MOJEIHA s
aHanu3a OOBEKTOB M TMPOLECCOB: (OPMYIUPOBATH I€dh MOJCITHUPOBAHUSA,
BBIMIOJIHATh AHAJIU3 PE3YyJbTAaTOB, IIOJYYEHHBIX B XOAE MOJIEIMPOBAHUS,
OIICHMBATh COOTBETCTBUE MOJEIH MOJCIUPYEMOMY OOBEKTY WA TPOIIECCY,
MPEACTABISATh PE3yJIbTaThl MOJACIUPOBAHUS B HATJISIHOM BUJIE;

YMEHHE OpraHW30BBIBATH JINYHOEC HWH(GOPMAIIMOHHOE MPOCTPAHCTBO C
WCIIOJIb30BAaHUEM PA3IIMYHBIX CPEJCTB MUGPOBBIX TEXHOJIOTHHA, MOHMMAaHHE
BO3MOXHOCTEH IM(GPOBBIX CEPBHCOB TOCYIAPCTBEHHBIX YCIYT, MH(PPOBBIX
o0pa3oBaTeIbHBIX CEPBUCOB,;

[MOHMMAHWE  OCHOBHBIX TMPHUHIMUIIOB  PabOThl, BO3MOXHOCTEH U
OTPAaHUYEHUS TNPUMEHEHHUS TEXHOJIOTMA MCKYCCTBEHHOTO HHTEIJIEKTa B



pa3IUYHbIX O0JAaCTSIX, HaJu4Hhe MPEACTaBICHUN O Kpyre pelmaeMbiX 3aj1ay
MalIMHHOro oOy4eHHsl (pacro3HaBaHUs, KiIacCU(UKAIMU U TPOTrHO3UPOBAHMS)
HaJM4YMe MPEACTABICHUN 00 MCIOIb30BAHUN UH(POPMALIMOHHBIX TEXHOJOTHI B
Pa3IUYHbIX NPOPECCUOHANBHBIX cepax.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoiabnbie | IlpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
Paznea 1. llndpoBas rpaMmoTHOCTH
11 KommbroTep - yHHBEpCanbHOE yCTPOMCTBO 6
' 00paboTKU JaHHBIX
1.2 [Iporpammuoe obecrnieueHne
1.3 KomnerorepHsie cetn
1.4 Nudopmanronnas 6e301mMacHOCTb 2
Hroro no pazneny 24
Pa3znen 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue nunpopmanuu B
2.1 PeA bop 19 2
KOMITbIOTEpE
2.2 OcCHOBBI areOpbI JTOTUKH 14 1
2.3 Kommnerorepnas apupmerrka 7 1
Wroro no pazgeny 40
Paznen 3. AropurmMsl 1 NpOrpaMMHpPOBaAHUE
3.1 BBenenue B mporpaMMHupoOBaHue 16 0.5
3.2 BcnomorarenbHbie alropuTMBbL 2
33 UucneHnHble METOAbI 3




ANTopUTMBI 00paOOTKH CUMBOJIBHBIX

34 5 1
TTAHHBIX
3.5 ANropuTMBI 00pa0OTKH MacCHBOB 10 3.5
Hroro no pazneny 44
Paznen 4. UndopmanmoHHble TEXHOJTOTUH
4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanu3 TaHHBIX 8 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM nupposbie
Ne i/ P Kourpoububie | IlpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nen 1. Teoperudyeckue oCHOBbI HH(POPMATHKH
11 Nudopmanus u uapopMamoHHbIe 9 | )
MIPOLIECCHI
1.2 MonenupoBanne 10 1 1
Hroro no pazneny 19
Pa3znen 2. AnroputMbl 1 MPpOrpaMMHpPOBaHHe
2.1 DJIEMEHTHI TEOPUH AITOPUTMOB 7 1
2.2 AJNTOPUTMBI U CTPYKTYPbI JaHHBIX 11 1 2
)3 OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO 13 | 3
MIPOrPaMMUPOBAHUS
Hroro no pazneny 31
Pa3znen 3. UndopmanmoHHbIe TEXHOJIOTHH
3.1 ba3br nanHBIX 21 1 5
3.2 Be0-caiitbl 20 1 4
3.3 Kowmmnbrotephas rpaduka 19 2
34 3D-MoaenupoBaHue 7 0 2
K -
35 OMIIBIOTEPHO-MATEMATUUYECKOE 6 | )
MOJEJIMPOBAHNE




Hroro no pazneny

73

PesepBHOe Bpems

13

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

23







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTH4eckue
padoTsl

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

TpeGoBanust TEXHUKH O€30MACHOCTU U
TUTHEHBI TIPU pabOTEe C KOMIBIOTEPAMHU U
JIPYTUMHU KOMIIOHEHTaMH U(PPOBOTO
OKPYXEHUS

[IpuHIMIBI paGOTHI KOMITBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM

OOMeH TaHHBIMU C TIOMOIIIBIO IIKH.
KoHTpoJsuepsl BHENTHUX YCTPOUCTB

ABTOMaTHYECKOE BBIIOJIHEHNUE IPOTPaMMBI
MIPOLIECCOPOM

OnepatuBHas, NOCTOSTHHAS U
JoJroBpeMeHHas naMsitb. KoHTposiepbl
BHEIIHUX yCTPOUCTB. [IpsimMoii toctyn K
aMsTu

COBpCMeHHHC KOMIIBIOTCPHBIC TCXHOJIOTI'MHU

[IporpammHoOe oGecrieueHue KOMIBIOTEPOB,
KOMITBIOTEPHBIX CUCTEM U MOOMJIBHBIX
YCTPOMCTB

CucreMHOE MporpaMMHOE oOecIieueHue.




OrnepaliuOHHBIE CUCTEMBI

YrTunutel. [[paiiBepsl yCTpONCTB.

? [TapamiensHOE IPpOrpaMMupOBaHUE

10 WNHcTannsmus u JeMHCTaIUTSAIH
MPOrPAMMHOTO OOeCTICUeHUS
®daiisioBbie cucTeMbl. [IpuHIATIBI

1 pa3MeneHus: 1 KMEHOBaHUs (PaityioB B
noyiroBpemeHHo# mamsitu. [1laGnons! ams
OTHCaHud Ipymni (aiaos
3akonoaarenbcTBO Poccuiickoit deneparim

12 B 00J1aCTH MPOrpaMMHOI0 00ecrieueHus 1
JTAHHBIX
[IpuHOKIIBI TOCTPOEHUS U annapaTHbIe

13 KOMITOHEHTBI KOMIIBIOTEPHBIX CETEH.
CeTteBble MPOTOKOJIBI

14 Cets UHTEpHET

15 Pa3znenenue IP-cety Ha mOACETH € ITIOMOIILIO
MAacOK II0JIceTEN

16 CeTeBo€ aIMUHUCTPUPOBAHKUE
Buns! nestensHocTH B cetn MHTEpHET.

17 Cepsucsl UHTEpHeTa. ["'ocynapcTBEHHBIE
3IEKTPOHHBIE CEPBUCHI U YCIYT'H

18 HNudopmanrionnas 6€301MacHOCTb

19 BpenoHocHsle mporpaMMHOe o0ecriedeHue 1
MeTO/Ibl 60PHOBI C HUM

20 [IpakTuyeckas paboTta o Teme




" AHTUBHpPYCHBIE ITPOTrpaMMBbl"”

21

Opranu3anus JAYHOTO apXruBa HHPOPMALIUH.
Pe3epBHOe konupoBanue. [laposibHas
3aluTa apXuBa

22

HIndpoBanue qaHHBIX

23

Anroputm mudpoBanus RSA.
Creranorpadus

24

[IpakTnueckas pabora o reme
"[lludppoBanue naHHbIX"

25

Nudopmanus, 1aHHbIE ¥ 3HAHUSL.
HNHubopmanmoHHbIe TPOIIECCHI B TIPHPO/IE,
TEXHUKE U 0OIIIECTBE

26

HenpepbIBHBIC ¥ TUCKPETHBIC BETMYUHBI U
curHaibl. Heo0XoIMMOCTh TMCKPETU3aAIUH
nHGpOpMAIINH, TIPETHAZHAYCHHOW IS
XpaHeHHUsI, TIepe1adr 1 00paboTKH B
IU(PPOBBIX CUCTEMAX

27

Z[BOI/ILIHOG KOOMUpOBaHUC. PaBHOMCpHI)IC u
HCpaBHOMCPHBIC KOJBbI. I[CKO,I[I/IpOBaHI/IC
COO6H_[eHI/II\/lI, 3aIlIMCaHHBIX C IOMOIIBIO
HCPAaBHOMCPHBIX KOJI0B

28

Ycnosue @ano. [locTpoeHne 0JHO3HAYHO
JEKOUPYEMBIX KOJIOB C MOMOIIBIO JepeBa.
I'pad An. A. Mapkosa

29

EnuHuie: n3mepeHus KoJauuecTBa
nHpopmanuu. AapaBUTHBIN MOIXOI K




OIIEHKE KOJINYeCTBA HH(OpMAIIH

30 CHUCTEMEBI CUHCIICHHS

31 [TepeBon uncen U3 OJHON CUCTEMBI
CUHCJICHHS B IPYTYIO
JIBonyHasi, BOCbMEpUYHAS U

32 HIeCTHAAIATEpUUHAs CUCTEMbI CUYMCIICHHS,
CBSI3b M@Ky HUMH
JIBonyHasi, BOCbMEpUYHAS U

33 IEeCTHAALIATEPUYHASL CHCTEMBI CUUCIICHUS,
CBSI3b M@Ky HUMH
JIBonyHasi, BOCbMEpPUYHAS

34 IEeCTHAALIATEPUYHASL CHCTEMBI CUUCIICHUS,
CBSI3b MEXy HUMH

35 ApubdmMeTnueckne ornepanuu B
MO3UIIMOHHBIX CHCTEMAaX CUMCIICHUS

36 TpouuHnas ypaBHOBEIIICHHAs! CUCTEMA
CUHCIIEHUS

37 JIBOMYHO-eCATHYHAS CHCTEMa CUMCIICHUS

38 KoaupoBanue TeKCTOB

39 PactpoBoe koaupoBanue n300paxkeHuit
[IpakTrueckas paboTa o Teme

40 " Tuckperuzarus rpapuaecKoi
nHpopmarun"
[[BeToBBIe MOaEnH. BekropHoe

41 KoaupoBanue. @opmarsl (aitinos.

TpéxmepHnas rpaduka. OpakranabHas




rpaduka

Konuposanue 3Byka. OneHka
nH()OPMATMOHHOTO 00BEMA 3BYKOBBIX

42 JTAHHBIX TIPU 3aJJaHHBIX YaCTOTE
JUCKPETU3ALMU U Pa3psIIHOCTH
KOJMPOBaHUs

13 [IpakTnueckas pabora o reme
"luckpernsanus 3ByKoBoi nHpopmanun"

44 OcHOBBI aredpsl JOTUKU

45 Jlormueckue onepauuu. TaGnuiibl
HUCTUHHOCTHU
Jlornueckue BelpaxkeHus. Jlornueckue

46 TOXaecTBa. Jloka3aTenbCTBO JTOTHYECKUX
TOXIECTB C MOMOIIbIO TAOJIUL UCTUHHOCTH
[IpakTuueckas padota o teme «Iloctpoenue

47 Y aHAJIM3 TaOJIUI ICTUHHOCTH B TaOJIMYHOM
IIpoLeCccopen

43 Jloruueckue ornepanyuy U onepanuu Haj
MHO’KECTBaMU

49 Jlornueckue onepanuy U onepauy Haj
MHO>KECTBaMU

50 3aKOoHBI AJIreOpbl JIOTUKU. DKBHUBAJICHTHbBIE
peoOpa30BaHUs JIOTHYECKUX BbIpAXKEHUN

51 Jlornyeckue ypaBHEHHS U CUCTEMBI
yYpaBHEHUH

52 Jlornueckue GyHKIMU. 3aBUCUMOCTh




KOJIMYECTBA BO3MOKHBIX JIOTMYECKUX
(GyHKIUH OT KOJIMYECTBA apTyMEHTOB.
[TonHble cucTeMsbl JOrHYeCKUX (QYHKIUN

53

Kanonnueckue GpopMbl TOTHUECKIX
BbIpakeHuil. CoBepIlIEHHbIE
JU3BIOHKTUBHBIE U KOHBIOHKTHBHbIE
HOpMaJbHbIE (POPMBI, AJITOPUTMBI UX
MTOCTPOEHHUSI 110 TaOIHIlEe UCTUHHOCTU

54

Jlornveckue 3JIEeMEHTHI B COCTaBe
KOMIIbIOTEpa

55

Tpurrep. Cymmarop. MHOropaspsaHsIi
CyMMarop

56

[TocTpoenne cxeM Ha JOTHYECKUX
aJeMeHTaX. 3aluCh JOTUYECKOTO BRIPAKCHHS
IO JIOTHYECKOU cXeMe

57

MI/IKPOCXCMBI 1 TCXHOJIOTU UX
IIpOU3BOACTBA

58

[IpencraBieHue LeIbIX YUCEN B TaMATU
KoMIproTepa. OrpaHUYEeHHOCTh JUana3oHa
Yycell IPU OTPaHUYECHUN KOJIMYECTBA
paspsaoB. [lepenonnenue pa3psiHOi ceTKH

59

Be33nakoBble U 3HAKOBEIE TaHHBIE.
3HAKOBBIN OUT. JIBOMYHBIN JOIIOIHUTEIbHBINA
KOJ1 OTPUIIATENIbHBIX YUCEN

60

IToOuTOBBIE TOrMUECKUE OTIEPALIUH.
Jlornueckuii, apupmMeTHUECKUi 1
LUKJIMYECKUHN CABUTH




HIndpoBaHue ¢ MIOMOLIBIO TOOUTOBOM

01 onepauuu «uckinovaromee UM !
& [IpencraBnenue u xpaHeHue B MaMsITH |
KOMIIbIOTEpa BEIIECTBEHHBIX YUCEI
BrinosHeHue onepanuii ¢ BENIECTBEHHBIMU
63 YKClIaMU, HAKOTJIEHUE OIINOOK IpH 1
BBIYUCIICHUSIX
[IpakTnueckas padbora no reme «M3yuenue
64 MOPa3psTHOTO MAITMHHOTO MPECTaBICHUS 1
[IETTBIX U BEIIECTBEHHBIX YHCET
65 AHanu3 aliropuTMOB 1
DTanbl peneHns 3a71a9 Ha KOMITbIOTEpeE.
66 HNHCcTpyMeHTaIBHBIC CPEACTBA: TPAHCIIATOP, 1
OTJIAUUK, TPOOUITUPOBIIIK
Cpena nporpammupoBanusi. Komnumnsamus u
67 UHTEepIpeTanus nporpamm. BuptyanbHbie |
MaiuHbl. IHTerpupoBaHHas cpeaa
pa3paboTKu
68 Merto1bl OTIaAKK MPOTPAMM 1
69 Tunsl nepeMeHHBIX B S3bIKE |
MIPOrPaMMUPOBAHHUS
70 O06paboTKa LETbIX YUCEI 1
71 O06paboTKa BEIIECTBEHHBIX YHCEI 1
72 CrnyyaiiHble U IICEBAOCTYYallHbIE YNCIIA 1
73 Bersnenus. CinoxHble yca0BUs 1
74 [uxnsl ¢ ycnoBueM 1




[ukabl 1O NEPEMEHHOM.

75 B3anMo3ameHseMOCTh pa3In4HbIX BUOB 1
IUKJIOB
76 O0paboTka HaTypaIBHBIX YUCEIT C |
HCII0JIb30BAHNEM LIUKJIOB
HaxosxaeHne Bcex MpoCThIX YUCel B
77 3ajaHHOM Juana3oHe [Ipaktuyeckas pabora | 0.5
o teme «Pemienune 3aga4 METOI0M
nepedopay
78 HNuBapuaHT nukia 1
79 JIOKyMEHTHpOBaHUE MPOTPAMM 1
80 O06paboTka JaHHBIX, XpaHALIUXCS B (paiimax 1
81 Pa3Ouenne 3agaun Ha rmoa3amadyu 1
Hcnons3oBanue cTannapTHOW OMOIHMOTEKH
2 a3bIKa porpaMmupoBanus. [loaxmouenue |
OMOTMOTEK MOAIPOrPAMM CTOPOHHHX
MPOU3BOIUTENCH
83 [Toanporpammsr (riporierypsl U GYHKITUHN) 1
84 [Toanporpammsr (riporierypsl U GYHKITUHN) 1
85 [IpakTuueckas pabora no teme "Pa3paboTtka | |
nojmnporpamm"
Pexypcus. PexkypcuBHbIE 00BEKTHI
26 (dpakransl). PekypcuBHbIE Ipo1ieAyphl U |
¢bynkuuu. Mcenosp3oBaHue cTeka yis
OpraHU3aIuH PEKYPCUBHBIX BHI30BOB
87 [IpakTuyeckas paboTta o Teme 1 1




"PexypcuBHBIE TOANIPOrpamMMBbl"

88

MoaynbHBIM IPUHINII IOCTPOCHUS
IIporpaMm

89

YycieHHble METOIb]

90

IIpakTuyeckas pabdora no teme «HucneHHoe
peuieHue ypaBHEHHI

91

Hcnonp3oBanne TUCKpETU3ALUN B
BBIYHCIIMTCIBHBIX 3aaadax

92

[IpakTnueckas paborta o reme
«[IpubnmxE€HHOE BBIUKCICHHUE UIMH KPUBBIX
U TIomaaeit hpuryp»

93

[Ipaktuyeckas padora o teme «Ilouck
MakcuMyMma (MUHUMYMa) QYHKITAN)

94

O06paboTKa CHUMBOJIBHBIX JIAHHBIX.
AnropuT™MbI 00pabOTKH CHMBOJIBHBIX CTPOK:
MOJICYET KOJIMYECTBA MOSIBICHUI CHMBOJIA B
CTpOKE

95

Anroput™bl 00pabOTKH CUMBOJIBHBIX CTPOK:
pa3zbueHue CTPOKH Ha CJI0Ba MO MPOOEIbHBIM
CUMBOJIaM

96

ANroput™Mbl 00pabOTKH CUMBOJIBHBIX CTPOK:
MOUCK MOJICTPOKU BHYTPH JIaHHOM CTPOKHU;
3aMeHa HalJeHHOM MOJCTPOKHU Ha IPYTYIO
CTPOKY

97

[IpakTryeckas pabdota no teme "O6paboTKa
CTPOK C UCMOJIb30BaHUEM (PyHKIIMI




CTaH/IAPTHOU OMONMHOTEKH sI3BbIKA
[IpOrpaMMUpOBaHus"

98

I'enepanus ciioB B 3aJaHHOM andaBuTe

99

MaccuBbl 1 IOCJIEI0BATEIBHOCTH YHCET.
[IpakTuyeckas padora o Teme "3anoaHeHne
MaccuBa"

0.5

100

O0600111EHHbIE XapaKTEPUCTUKU MaccHBa

101

JIMHEWHEBIN MONCK 3aJaHHOTO 3HAUCHUS B
Maccuse. [IpakTudeckas paborta mo Teme
"JInHeTHBIN TTONCK 3aJaHHOTO 3HAUYEHUS B
maccube"

0.5

102

[IpakTnueckas pabota no teme "Ilouck
MHUHUMAJIBHOTO (MaKCUMaJIbHOTO) 3JIEMEHTA
B YHCJIOBOM Maccuse"

103

CopTupoBKa 0OTHOMEPHOTO MAaCCHBA.
[IpocThie METOABI COPTUPOBKHU.
[Ipaktrueckas padota o teme "IIpocteie
METO/Ibl COPTUPOBKH MaccuBa'

0.5

104

CoptupoBka ciusHueM. boicTpast
coptupoBka MaccuBa (asroput™m QuickSort).
[IpakTnueckas pabora no teme "bricTpas
COpTUpPOBKA MaccuBa'

0.5

105

JIBOWYHBIH IMOMCK B OTCOPTHPOBAHHOM
MaccuBe. [IpakTuueckas paboTa mo Teme
" JIBOM4YHBIN MOUCK"

0.5

106

JIByMepHbIE MaCCUBBI (MaTPHUIIbI)




107 AJropuT™MBI 00pabOTKH MaTpPHIL 1

108 Pemenue 3a1au ananusa JaHHBIX 1

109 CpencTBa TEKCTOBOTO MPOIEccopa 1

110 KomnrerorepHas BEpcTKa TEKCTa 1
[IpakTnueckas pabora no teme "BépcTka

111 JIOKYMEHTOB C MaTeMaTHYECKUMHU 1 1
¢dbopmynamn"

112 HNHCTpyMEHTBI peLleH3UPOBAHNS 1

113 [IpakTnueckas paborta o treme 1 1
"MHOroCTpaHW4YHbIE TOKYMEHTHI"
Ob6naunble cepBuchl. KomnexkTuBHas paborta

114 c ,JIOK‘}‘IMGHTaMI/I. [TpaxTrueckas paboTa no | 0.5
teme "KosuiekTuBHas paboTa ¢
JTOKyMEeHTaMu"

115 Ananus ga"gHeIX. bospinye naHHeie 1

116 MarmmunHoe oOydeHue 1

17 AHanu3 1aHHBIX C TOMOIIBIO 3JEKTPOHHBIX |
TaOJINILL

118 [IpakTrueckas padota o reme "Ananus | 1
JAHHBIX C TOMOIIBIO AIIEKTPOHHBIX TAOIUIL"
[TocTpoenue rpadgukoB GyHKIUH.
[IpakTnueckas pabota no teme "HarnsgHoe

119 MIpe/ICTaBJICHHUE PE3YIbTATOB | 0.5

CTaTUCTHUYECKOW 0OpaOOTKU JaHHBIX B BUJE
JyarpamMmm CpeJCTBaMH peAaKTopa
3JIEKTPOHHBIX TabHL"




JIunum tpenna. [Ipaktuueckas paboTa mo

120 teme "[logOop nmuHUM TpeHaa, 1 0.5
IIPOrHO3UpOBaHue"
[Mon6op mapamerpa. [IpakTrueckas padora

121 1o teMme "HuciieHHOe pellieHrne ypaBHEHUH ¢ 1 0.5
MOMOTIIBIO TI0100pa mapamerpa'
OnTtuMu3anus Kak TOMCK HAMITYYIIero
peleHs B 3aJJaHHBIX YCIOBUSX.

122 [IpakTuueckas padota o reme "Pemenue 1 0.5
33724 ONTUMH3AIHA C TIOMOIIBIO
AIEKTPOHHBIX TabIMII"

123 PesepBHOE Bpems 1

124 Pe3epBHOE BpeMst 1

125 PezepBHoe Bpemst 1

126 PesepBHoe Bpemst 1

127 Pe3epBHOE BpeMst 1

128 Pe3epBHOE Bpemst 1

129 PesepBHOe Bpems 1

130 Pe3epBHOE Bpemst 1

131 Pe3epBHOE BpeMmst 1

132 Pe3epBHOE BpeMst 1

133 Pe3epBHOE BpeMst 1

134 PeszepBHOE Bpems 1

135 PeszepBHOE Bpems 1

136 PeszepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 ‘ 0 21.5




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne m/n Tema ypoxa Kontposbusbie | IIpakTnueckue wHppoEbic
Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
| [IpencraBnenue yncesn B pa3InyHbIX |
CHUCTEMax CUUCIICHUS
) [TepeBon uncen Mexay CUCTEMaMH 1
CUHCJICHHS
3 KonupoBanue TekcToBO# MHMOpMAITUH. 1
ASCII, Unicode
4 Konuposanue rpaduku u 3Byka 1
5 [Ipaktruueckas padota Nel AJITOpUTMBI | 1
cxatus qaHHbIX (Xadhdman, LZW)
6 Cxxartue ¢ moTepsmMu u 6e3 oTepb 1
7 [TomexoycToHYMBOE KOAMPOBAHUE 1
g [IpakTuueckas padota Ne2 Cxxarue u 1 1
BOCCTaHOBJICHUE JIaHHBIX
9 Kontponsnas padora Nel Koauposanue u | |
00paboTKa JaHHBIX
10 TToustie monenu. Bunel Monesnei 1
11 DTanbl MOACIUPOBAHUS 1
12 I'padsl U uX npeacTaBIeHUE B TAMATH 1
13 Pemienue 3a1a4 ¢ noMo1pio rpagos 1




AJTOpUTMBI Ha Tpadax: MOUCK B IIUPUHY U

14 1
TITyOuHY

15 JlepeBps: BUABL, CTPYKTYPA, IIOUCK Y3JI0B 1

16 [IpakTnyeckas pua60Ta Ne3 TMocrpoenue |
JepeBa peleHui

17 CpencTBa UCKYCCTBEHHOTO MHTEIIEKTA 1
dopmanuzarys TOHITHS aIrOPUTMA.

13 MammrnHa TeropyHTa KaKk yHHUBEpCalbHAs |
MoOJieJb BeruncieHuit. Tezuc Yépua—
TreropuHra

19 KounTtponbnas pabora Ne2 Mozenu u rpadsl 1

20 [Tonsitue anropurma. Mcnonnurenu 1

21 Hopmaneasie anropudmsr MapkoBa 1

22 Mogenb paboThl MauHbI ThIOPHHTA 1

23 Mamuna Ilocta u anropurmbel MapkoBa 1

24 CrnosxHocTb anroputMoB. [lopsiiok pocra |
GbyHKIMI

25 MoenupoBaHK€ BEIYUCICHUN 1

26 Kontponbnas padota Ne3 Teopernueckue |
MOJenu

27 AJTOPUTMBI COPTUPOBKU U MOUCKA 1

28 MaccuBbl U CTPOKH 1
IIpaktnyeckas pabora Ne4 PabGota co

29 CTPYKTYpamu JAHHBIX: CTEK, OYEPEb, 1

CITMCOK




30

JluHaMu4YeCcKHe CTPYKTYpbl JAHHBIX

Hcnonb3oBaHue peKypcuu JUisl perieHust

31
3a1a4

32 AJTOpUTMBI Ha Tpadax: KpaTIaidIIme myTH

33 ANropuT™Mbl KOMOMHATOPUKHU
[IpaxTueckas padota Ne5 Pemenue 3anau

34 METOJIOM IMHAMHYECKOTO
MIPOrpaMMHUPOBAHUS

35 Peanu3anus anropuTMOB COPTUPOBKHU

36 3akperyieHue 1no TeMe «AJTrOpUTMBI U
CTPYKTYPBI JTaHHBIX)»

37 KonTtponbHas pabora Ne4d AnropuTmsl u
CTPYKTYpPBI JaHHBIX

38 [Tapagurmsl mporpaMMUpPOBAHUS

39 Baenenune B OOII. Kitaccsl 1 00BEKTEI

40 [IpakTrueckas padota Ne6 Co3nanue
KJjlacca 1 00beKkToB B C++

A1 Wukancynsuus, Hacie10BaHue,
nouMopduzm

4 Hcnonb3oBanue HACIEIOBaHUS U
noauMopduzma

43 Pa6ora ¢ ¢aiinamu B C++

m [Ipaktuyeckas pabora Ne7 UreHue u 3ammuch
TAHHBIX B (PaiiIIbl

45 O06paboTka UCKITIOYEHUI




46 [Tporpamma ¢ 06paboTKOM OMIHOOK

47 Coznanne nporpamMmmsl Ha C++

48 [Ipaktudeckas padora Ne§ Cosnanue
nporpaMmsl Ha C++

49 [ToBTOpenue o teme OIIIT

50 Kontponsnas padora Ne5
[IporpamMmmupoBanue

51 BBenenue B 0a3nl JaHHBIX

52 TabmuIel, KITI0UH, CBSA3U
[IpakTueckas padorta Ne9 Coznanue

53 tabymmn u no6asnenue nanabix (CREATE,
INSERT)

54 3anpocel SELECT u ¢punsrpamus WHERE

55 OuibTpanys 1 COPTUPOBKA TaHHBIX
(WHERE, ORDER BY)

56 Arperartnbie pyakinuu (AVG, SUM,
COUNT)

57 Arperatnble QyHKIMH U TPYNIUPOBKA
nanubeiX (GROUP BY, HAVING).

53 I'pynnuposka nanueix (GROUP BY,
HAVING)
Coemunenue tadmuil (JOIN). Buapl

59 coequnenuii: INNER, LEFT, RIGHT,
FULL.

60 Coenunenue tabmur (JOIN)




Co3zpnanue 3ampocoB ¢ 00beIMHEHUEM

01 tabmut (JOIN) !
Coznanue npencrasienuit (VIEW) u

62 uHjekcoB. [loBeiieHne 3pPeKTUBHOCTH 1
3a1pocoB
[IpaxTnueckas padorta NelO Co3nanue

63 KOMIIJIEKCHBIX 3aIIPOCOB K HECKOJIBKUM 1
Ta0IuIamM

64 [Toazanpocsl 1 BIOKEHHBIE 3aTPOCHI 1

65 [Tom3arpocs! ¥ BIOKEHHBIE 3aITPOCHI. 1
CBsi3aHHBIE ITOA3AIIPOCHI.

66 [IpakTnueckas paborta Nell Mcnonb3oBanue |
MOA3aIPOCOB

67 [Ipencrasnenus (VIEW) u unaexchb 1

68 Co3nanue u I/ICUI'IOJ'IBSOBaHI/Ie |
MIpe/ICTaBICHUM

69 [Ipaktrueckas padorta Nel2 Co3znanue 6a3bl |
JTAHHBIX PEATNPUATUS

70 [Ipaktuueckas padota Nel3 Co3znanue 6a3bl |
JAHHBIX MPEATPUATHUS

71 Kontponsnas padora Ne6 baza nanHbIx 1

72 OcHogsl si3p1ka HTML 1

73 OcHogsl si3p1ka HTML 1

74 OcHogsl si3p1ka HTML 1

75 Co31aHne TeKCTOBON BEO-CTpaHUIIbI 1




[Ipaktuyeckas padora Nel4 Co3nganue BeO-

76 CTPaHUIIbI C TEKCTOM M M300paKCHUSIMU :
77 Tabmuier u cniucku 8 HTML 1
78 Co3nanue TaOnuIl ¥ CITUCKOB 1
79 Ocnossl CSS. IBer, oTcTymbl, LIpUPT 1
80 OcHoBbI KackaHbIX Ta0au1 ctuieit (CSS) 1
81 [IpakTnueckas padorta Nel5 Odopmiienue |
cTpaHulbl ¢ momouiso CSS
82 Makers! caiita (Flexbox u Grid) 1
83 Co3manne Makera caiira 1
84 OcnoBsl JavaScript 1
85 JloGaBneHre HHTEPAKTUBHOCTHU C TIOMOIIBIO 1
JavaScript
86 CoObiTHs 1 00padoTynku B JS 1
87 AHMMaIMs U KaApUpOBaHUE 1
88 [ToaroroBka wiTrOCTpaIuii AJ1s BEO-CalTOB. 1
29 [IpakTrueckas padorta Nel6 Pa3paboTka |
BEO-CTpaHUIIBI HA TEMY
90 [IpakTnueckas paborta Nel7 PaspaboTtka |
BEO-CTPAHUIIBI HA TEMY
91 Kontponbnas pabora Ne7. Beb-pa3zpaboTka 1
92 OcHoBbl Tpaduku. PactpoBas u BekTopHas 1
93 Co3ztanue BEKTOPHOTO pUCYHKaA 1
94 IIBeroBbie Moaenu. [lanmnuTpbr 1
95 PaboTa ¢ iBeTOM U MPO3pavyHOCTHIO 1




96 AHUMHPOBaHHBIE U300pAKEHHUS

97 AHuMUpOBaHHbIE U300paKEHUS

08 [Ipaktuyeckas padora Nel8
AHuMUpOBaHHbIE U300paKEHUS

99 Co3nanrie aHUMUPOBAHHOTO OaHHEpa
Co3znanne BeO-CTpaHUIIbl, BKIIOYAIONIEH

100 MYJIbTUMENITHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIE JaHHbIE, BUJI€0)"

101 Cuenapuu Ha si3pike JavaScript

102 Cuenapuu Ha s3bike JavaScript

103 dopMbI HA BEO-CTpaHHUIIE

104 [Ipaktrueckas padota Ne 19 O6paboTka
JTaHHBIX HopM
Kagpuposanue. cnipaBnenue

105 nepcnelfTHBH. I'ucrorpamma. Koppekuus
ypOBHEH, KOPPEKIUS IBETA.
OO6ecrBeunBaHKE IBETHBIX N300pKCHUI

106 O06padoTka nudpoBeIX GoTorpaduii

107 Peryms mmudposeix pororpadmii
MHuorocnoiiabie n3o0paxenus. TekcToBbie

108 cinou. Macka cnosi. Kananel. Coxpanenue
BBIZICTICHHOM 00J1aCTH

109 MHorocnoitHble H300pakeHUsI

110 BekropHas rpaduxa. Bekropuzarus

pPacTpoOBBIX N300paKeHUN




[IpuHLHIIBI TOCTPOEHUS U PEIAKTUPOBAHMS

Hi TPEXMEPHBIX MOJIENEN

112 Penpepunr

113 AnnutuBHble TeXHOJ0ruu (3D-npuHTEpHI)

114 [Tonsatue o BI:IpTyam)Hoﬁ pEanbHOCTU U
JIOTIOTHEHHOM peanbHOCTH

115 Co3znanne mMpoCThIX TPEXMEPHBIX MOAeIeH

116 Hpaxmqecxﬂag pabota Ne 20 C??,}IaHI/IC
MPOCTHIX TPEXMEPHBIX MojIeel

117 [IpakTnueckas padorta Ne 21 Co3nanue
MPOCTHIX TPEXMEPHBIX MOjIeeH

118 Cerounbie Mosienu. Marepurainsl

119 [Ipaktrueckas padota Ne 22 CerouHbie
MOJIETHN

120 MopennpoBaHre HCTOYHUKOB OCBEIICHUS.
Kamepnt

121 [ToBTOopenue no pazaeny KomnbrorepHas
rpadguka

122 [Ipaktrueckas padorta Ne 23 3D monens +
aHUMaLHs

123 Kontponsnas padora Ne 8
NudopmanronHbie TEXHOJIOTUN

124 Pe3epBHOE BpeMst

125 PesepBHOE Bpems

126 PesepBHOE Bpems




127 PesepBHOE Bpems 1
128 PesepBHOE Bpems 1
129 PesepBHOe Bpems 1
130 PeszepBHoe Bpemst 1
131 PesepBHOE Bpems 1
132 PesepBHOE Bpems 1
133 PezepBHoe Bpemst 1
134 PezepBHoe Bpemst 1
135 PezepBHoe Bpemst 1
136 PesepBHoe Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 23







MPOBEPSIEMBIE HA EI'D 11O HH®OPMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/IbHOIi MPOrpaMMbl CpeIHero
0011ero o6pa3oBaHus

1.

3namo (nonumams)

1.1

[ToHumaHe OCHOBHBIX IPUHIIUIIOB YCTPOMCTBA U (YHKIIMOHUPOBAHMUS
COBPEMEHHBIX  CTAallMOHAPHBIX U  MOOWIBHBIX  KOMIIBIOTEPOB;
TEHJCHUUNA Pa3BUTHS  KOMIIBIOTEPHBIX TEXHOJIOTMM;  BIIAJICHHUE
HaBbIKaMU pabOThl C ONEPAIMOHHBIMH CHCTEMaMU M OCHOBHBIMHU
BHJIaMU [TPOrpaMMHOT0 o0OecriedeHus Uil penieHus yaeOHbIX 3a/1a4 10

BBIOPaHHOM CTICIHAIA3AIIUN

1.2

Hannuue mnpencraBneHunit o 0a30BbIX MPHUHIMIIAX OPraHu3alud |

(YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CeTel

1.3

IlornMaHne OCHOBHBIX IMPUHIHUIIOB JUCKPETHU3AIUN Pa3JIWYHBIX BHI0OB

nHpopManuu

1.4

[Tonnmanue 6a30BBIX aITOPUTMOB OOPAOOTKH YMCIOBOM M TEKCTOBOM
uHbopMaMK (3aluch YHCET B TIO3MIMOHHOW CHCTEME CYUHCIICHUS,
JETUMOCTh LIEJBIX YHUCEN; HAXOXKJICHHE BCEX IPOCTBHIX YHCEN B
3aJJaHHOM JMala3oHe; 00paboTKa MHOTOPA3PSAHBIX IENbIX YHCEI;
aHallM3 CHUMBOJIBHBIX CTPOK W JIPYTHX), QJITOPUTMOB TIOMCKA W

COPTUPOBKH

1.5

3HaHne (bYHKI_[I/IOHaJ'II)HBIe BO3MOXHOCTH MHCTPYMCHTAJIBHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Bnagenue oCHOBHBIMHU CBEACHHUSIMH O bazax JaHHBbIX, UX CTPYKTYpC,

CpeacTBax Co3aHus U pa6OTBI C HUMH

1.7

ITonumanue BO3MOKHOCTEH u OFpaHI/I‘leHI/Iﬁ TEXHOJIOT UM
HCKYCCTBCHHOI'O HMHTCIUJICKTA B Pa3JIMYHBIX O6J'IaCT$IX; HaJIn4ue
Hpe,[[CTaBJ'IeHI/Iﬁ 00 HCMOJIb30BAHHHU I/IH(I)OpMaI_II/IOHHLIX TEXHOJIOTHI B

Pa3IMYHBIX TPOPEeCCHOHATIBHBIX cepax

1.8

Brnanenue TCOPCTUYCCKHUM allllapaToOM, IMO3BOJISAIOIIHUM OCYHICCTBJIATDH
IMPEACTABJICHHUE 3aJldHHOTO HATypaJlbHOTO 4YHUCIa B Pa3IMYHBIX
CUCTEMaX CUMCIICHUA, BbIIIOJIHATH HpCO6paSOBaHI/ISI JOTHUYCCKUX

BLIpa)KeHPIfI, HCIIOJIB3Yyd 3aKOHBI  aJIT C6pBI JIOTUKH, OIPCACIATH




KpaTyaiimuii myTh BO B3BELIICHHOM Ipade U KOJIMYECTBO ITyTeH MEXIy

BEpIIMHAMU OPUEHTUPOBAHHOTO AlIMKIMYECKOro rpada

Ymemo

2.1

YMeHue Hucnosiab30BaTh KOMIBIOTEPHO-MATEMATUYECKUE MOJEIH IS
aHamm3a  OOBEKTOB W TpoleccoB:  (GopMyaupoBaTh  LENb
MOJIETIMPOBAHUS, BBINOJHATh AHAJIU3 PE3YJIbTATOB, IOJYYEHHBIX B
X0J€  MOJENHMpPOBAaHMS;  OLEHUBATh  aJEKBaTHOCTb  MOJIENH
MOJENupyeMoMy OOBEKTY WJIM IPOLECCY; MPEACTABIATh pPE3yJIbTaThl

MOJCIPOBAHUSA B HAIATHOM BUJIC

2.2

YMeHnne kiacCu(UUIUpPOBATH OCHOBHBIE 3aJadyd aHaIW3a JaHHBIX
(mporHo3upoBaHue,  KilaccuuKanMs, — KIacTepu3allus,  aHalu3
OTKJIOHCHHI); TOHUMATh TIOCIEJOBATEIBHOCTh PEIICHHS 3ajad
aHalln3a JOaHHBIX: C60p INEPBHUYHBIX OaHHBIX, OYHCTKAa MW OICHKa
KadyecTBa  JIaHHBIX, BBIOOP ©  (WJIM) TOCTPOCHHE  MOJIEINH,
Hpeo6pa3OBaHHe JaHHBIX, BU3yaJIM3alWdA OaHHBIX, HWHTCPIIPETAlNA

pe3ynbTaToB

2.3

YMmenue  omnpeaensTh  MUHPOPMAIMOHHBI  00BEM  TEKCTOBBIX,
rpauyueckux ¥ 3BYKOBBIX JAaHHBIX MpPU 3aJaHHBIX [apaMmeTpax
JUCKPETU3ali. YMEHHE OIpeAessaTh CPEIHIOI CKOPOCTh Mepenadyu
JAHHBIX, OLIEHUBATh M3MEHEHUE BPEMEHM IepeAayd NMpU HU3MEHEHHH

nH(OpPMaLMOHHOTO 00bEMA JAHHBIX U XapaKTEPUCTUK KaHaJa CBS3U

24

VYmenune CTPOUTH KO/, O6CCHC‘II/IBaI-OH_II/II71 HanMMCHBIIYIO BO3MOXKHYIO

CPE€AHIOI0 AJIUHY COO6I_HCHI/IH IIpu W3BECTHOM YaCTOTE CHMBOJIOB

2.5

VYMeHnue HCI0JIb30BaTh IIpru pCUHICHWHN 3aaa4 CBOMCTBaA HOSHHHOHHOﬁ
3aIIMCH YUCCII, AJITOPUTMBI IMMOCTPOCHUSA 3allCH YHCJIa B MO3UITHOHHOM
CUCTCMC CUHUCIICHUSA C 3alaHHbBIM OCHOBAHUCM U IIOCTPOCHHUA YHUCJIa I1O
CTPOKEC, cozlepxcameﬁ 3alliCh ATOr0 YMCJIa B MO3UIMOHHON CHCTEME
CUMCIICHUA C 3aJaHHBIM OCHOBAHHECM, YMCHHC BBIIIOJIHATD

apI/I(bMCTI/I‘IeCKI/Ie OIICpalvi B IO3HUIUOHHBIX CUCTCMAX CUHUCICHUA

2.6

YMeHHe CTpOMUTH JIOTUYECKOE BBIPAKEHHE B JU3BIOHKTUBHOH U
KOHBIOHKTHBHOM HOpMalbHBIX ¢opmMax MO 3aJaHHON Tabiuie
UCTUHHOCTH; HCCIIEZI0OBaTh OOJAaCTh HCTHMHHOCTH BBICKAa3bIBaHUS,
COZIEpKAIET0  NEPEMEHHBIC; pEelaThb HECIOXKHBIE  JIOTUYECKHE

ypaBHEHHUS

2.7

YmMmenue peuiath aJrOPUTMHUYCCKHUEC 3aJiaqyi, CBA3AHHBLIC C aHAJINU30M

rpadoB (3a7a4d MOCTPOEHUS ONTUMAIBHOTO MYTH MEXIY BEpUIMHAMU




rpada, OmpeaeNeHHss KOJUYECTBA Pa3IUYHBIX IyTeH  MEXIy

BEpIIMHAMH OPUEHTHPOBAHHOTO AIIMKINYECKOro rpaga)

2.8

YMeHHe UCIOIb30BaTh JEPEBbs MPH aHAIN3€ M MOCTPOSHUU KOJIOB H
JUIS  TIPSJICTaBJICHHUS apU(METHYCCKUX BBIPAKCHUN, TPU PEHICHUH
3a/1ad TIOMCKAa M COPTHUPOBKH; YMEHHE CTPOUTH JEPEBO HIPHI IIO
3aJIaHHOMY  alTOpUTMYy;  paspabarbiBaTh U OOOCHOBBIBATH

BBIUTPBIIIHYIO CTPATErUIO UI'PbI

2.9

VYMeHHne aHamu3upoBaTh QJITOPUTMBI C HCIIOJIH30BAHMEM TaOJIHI]
TPACCUPOBKH;  ONpENeNsITh ©0e3  HCHOJIb30BaHUS  KOMIIbIOTEpa
pe3ynbTaThl BBIMIOJTHEHUS HECJIOXKHBIX MPOTpamMM, BKIIOUYAIOIINX
LIUKJIBI, BETBJCHUS W TOJAMPOTPaAaMMBI, TPH 3aJlaHHBIX HCXOJIHBIX

JaHHBIX

2.10

YMeHue omnpenenarh CI0XKHOCTh M3y4aeMbIX B Kypce ©0a30BBIX
QIrOpUTMOB  (CYMMHUpPOBAaHHE JJIEMEHTOB MAacCHBa, COPTHUPOBKa
MaccuBa, MepebopHbIE aJTOPUTMBI, JBOWYHBIA TMOWUCK) M HPHUBOIUTH
MPUMEPbI HECKOJIBKUX aJITOPUTMOB PAa3HOW CIIOKHOCTH JJISl PEIICHUS

OHOM 3aa4yn

2.11

Brnanenne yHUBEpCANIBHBIM SI3BIKOM IPOTPAMMHPOBAHUS BBICOKOTO
ypoBHs (Ilackanb, Python, Java, C++, C#), mpeacraBieHHSIMHU O
0a30BBIX TUMAX JAHHBIX U CTPYKTypaxX IaHHBIX; YMEHHE MCIIOJIb30BaATh
OCHOBHBIC  YIPABJIAIONINE KOHCTPYKIIMH;, YMEHHE OCYIIECTBISTH
aHaJM3 MPEUI0KEHHON MPOTPaMMBI: OIPEIENATh PE3yJIbTaThl PadOThI
NporpaMMbl TIPU 3aJlaHHBIX HCXOJHBIX JaHHBIX; OMPEACISTh, IMPH
KaKMX HMCXOJTHBIX JIaHHBIX BO3MOXKHO IOJYYCHHE yKa3aHHBIX
Pe3yabTAaTOB; BBISABIATH JaHHBIC, KOTOPBIE MOTYT IMPUBECTH K ONIHOKE
B paboTe mporpaMmsl; (POPMYITHPOBATH NPEIIOKEHHS TIO YITYYIICHHIO

IIpOrpaMMHOI0 KoJ1a

2.12

YMeHue peanu3oBbIBaTh Ha BBIOPAHHOM [UIS HM3y4EHUS S3BIKE
nporpaMMupoBanusi Beicokoro ypoBHs (Ilackans, Python, Java, C++,
C#) TunoBble  ANrOPUTMBI  OOpabOTKM  4YMCEN,  YHMCIOBBIX
MOCJIEIOBATEILHOCTE M MAacCCHUBOB: NPEJICTABIIEHUE 4YHUCIa B BHJIE
Habopa TPOCTBIX COMHOXXHTENEH; HaX0XJACHHE MaKCUMaJIbHOU
(MuHUMaNBHOM) UQPHI HATYPATHHOTO YKCTIA, 3AMMMCAHHOTO B CUCTEME
CUHMCIICHHSI C OCHOBAaHHMEM, HE€ TpeBblaromuM 10; BbIYHCIECHHE
0000IIEHHBIX XapaKTEPUCTUK DIEMEHTOB MAacCHBa WM YHUCIOBOU

OCIICA0BATCIIbHOCTH (CyMMBI, MMPOU3BCACHU A CpCOHCTO




apn(bMeTqucxoro, MUHHMAJIBHOI'O WM MAaKCHUMAaJIbHOI'O 3JJICMCHTOB,
KOJIMYECTBA DJIEMEHTOB, YIOBIETBOPSIOIIUX 33JaHHOMY YCIIOBUIO);
COPTHPOBKY  JJIEMEHTOB  MacCHBa; YMEHHME MHCIOJb30BaTh B
MpOrpaMMax JaHHBIE PA3IUYHBIX TUIIOB C Y4ETOM OTpPAaHUYCHHU Ha
Auaria3od UuX BO3MOXHBIX 3Ha‘~I€HI/If/'I, IMPUMCHATH IIPU PCIICHHUU 3a1a4d
CTPYKTYphl JaHHBIX (CIIMCKH, CIIOBApH, CTEKH, OYEpEeaH, ACPEBbA);
IIPUMCHATL CTAHAAPTHBIC U coOCTBEHHEBIE noamnporpaMmbl - 1A
O6pa60TKI/I YHCJIIOBBIX JAHHBIX W CHMBOJIBHBIX CTPOK; HCIIOJb30BAaTh
npu pa3paboTke MporpaMM OHONMOTEKH MOANPOTpaMM; YMEHHE
UCIOJb30BaTh  CPEACTBA  OTJIAAKM  IPOrpaMM B cpene

MIPOTPaMMHUPOBAHUS

VMenne HCIOJIb30BaTh OJICKTPOHHBIC Ta6J'II/IIII>I JJI1  aHalIu3a,

npescTaBieHus] 1 00pabOTKU JaHHBIX (BKJIIOYasi BEIOOP ONTHMAJIBHOTO

2.13 pelieHus, No100p JIMHUU TPEHAA, PEeUICHHE 3a/1a4 MPOTHO3UPOBAHUS);
YMEHHE HCIIOJIb30BaTh TAaOIUYHBbIE (peNLUOHHbIE) 0a3bl JaHHBIX U
CIIPaBOYHBIE CUCTEMBI
YMeHHue OpraHu30BbIBaTh JIMYHOE MH(POPMALMOHHOE IMPOCTPAHCTBO C
> 14 UCIOJb30BAHUEM  PA3JIMYHBIX CPEACTB LUQPPOBBIX TEXHOJIOTHH;

MMOHMMAaHHEe BO3MOKHOCTEH HU(QPOBBIX CEPBHCOB TOCYIapCTBEHHBIX

ycIyT, MUGPOBBIX 00pa30BaTEILHBIX CEPBHUCOB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
EI'D 11O HH®OPMATUKE

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

1

Hudposas rpaMOTHOCTD

1.1

OcHOBHBIE TCHACHIWU Pa3BUTUSA KOMIIbIOTCPHBIX TEXHOJIOTHH.
HapaJIJIeJII)HLIG BBIYMCIICHHUA. MHOFOHpOHGCCOpHBIG CHUCTCMBI.

Pacnipenenénnbie BRIUMCIUTENBHBIE CHCTEMBI M 00pab0TKa OOJIBIINX JAHHBIX

1.2

[IpuHIUIBI TIOCTPOEHUS U anmapaTHbIe KOMIIOHEHTHI KOMIBIOTEPHBIX CETEH.
CereBbie mpoTokoiibl. Cerh WMuTepHer. Anpecanmsi B cetu MHTepHer.
[TpoTtoxoner creka TCP/IP. Cucrema nomennsix uméH. Paznenenue IP-cetn

Ha II0JICETH C IIOMOIIBIO MACOK ITOJICETCH

1.3

daitnosas cucrema. [louck B ¢aitnosoii cucteme. IlpuHnuIBEl pasmenieHus u

MMEHOBaHUs (ailioB B A0JTOBpeMeHHONW mamsatd. [11aGioHbl 11s onucaHus

rpynn (aiaos

1.4

CKOpOCTB nepeaauyn  AOaHHBIX. 3aBHCHUMOCTh BpEMCHH 1I€p€aadyud OT

nH(pOpPMaLMOHHOTO 00bEMA JAHHBIX U XapaKTEPUCTUK KaHaJa CBSI3U

1.5

HIudpoBanne naHHbIX. CHUMMETPHYHBIE W HECHUMMETPUYHBIC IITHUQPHI.
[udper npoctoii 3amensl. udp Iezapsa. udp Bmwkenepa. Anroputm
mudpoBanus RSA

1.6

KOI[BI, IIO3BOJIAIOIIUC O6H8py>KI/IBaTB H UCIIPABJIATb OH_II/I6KI/I, BO3HHKAKOIIHUC
Inpu 1nepcaadc  JaHHbIX. Paccrosane X>MMuHTA. KOI[I/IpOBaHI/IC C

ITIOBTOPCHUEM OUTOB. KO,I[BI XsMMHHTA

TeopeTnueckre 0CHOBBI HHPOPMATHKU

2.1

[[BOI/I‘IHOG KOOIUPOBAHHUC. PaBHOMepHHe n HCPAaBHOMCPHLIC KOJBI.
HGKOI[I/IpOBaHI/IC COO6I_HCHI/II‘/'I, 3allMCAHHBIX C IIOMOIIBIO HCPABHOMCPHBIX
KoJ0B. YcinoBue daHo. HOCTpOCHI/Ie OJHO3HAYHO ACKOAUPYEMBIX KOIOB C

IIOMOIIIBIO ACPECBA

2.2

Teopernueckue moAxoJpl K OLEHKE KoyindecTBa HMH(popManuu. EnuHuib
U3MEpEeHUss KoiuyecTBa HHpopManuu. AN(aBUTHBIA MOJAXOA K OICHKE
KoJM4yecTBa MHGpOpPMalUMU. 3aKOH aJJUTUBHOCTH HHpopmauuu. Popmyna

Xapriu. Mapopmanus u BepositHocTh. Popmyna lllenHona

2.3

CuctemMbl CYHCIICHUS. PaBBépHYTaH 3aIlluCh MECJIbIX H I[pO6HLIX YuCccClI B
MO3ULIMOHHON CHUCTEME CUMCIICHHS. CsoiicTBa MO3UITMOHHOM 3aIllMCH 4YMCa:

KOJIHYCCTBO L[I/I(bp B 3allMCH, MNPHU3HAK ACIUMOCTH 4YHC]Ia Ha OCHOBAHUC




CUCTEMBl CUHMCIIEHHA. AJITOPUTM IIEepeBoja LEIoro uuciaa u3 P-nyHoi
CHUCTEMBI CUMCIICHUS B IECATUYHYIO. AJITOPUTM I1€pPEBOJIa KOHEUHOH P-nyHoi
IpoOu B JECATHYHYIO. AJITOPUTM TEpEeBOJA IIEJIOTO YHUCIA U3 JECATUIHON
cucTeMbl curciieHus: B P-uunyto. IlepeBoa koHeUHOM ecATUUHOM Apodu B P-
nyHylo. /JIBoWuHas, BOCBMEpHYHAs M LIECTHAALATEPUYHAS CHUCTEMBI
CUMCIICHUS, CBA3b MEXKIYy HHMH. Apu]MeTHUeckue omnepanuu B

ITIO3UIIMOHHBIX CUCTEMAX CUUCICHUA

24

TpouuHass ypaBHOBEIICHHAss CHUCTEMa CYUCIEHUA. J[BOMYHO-IEeCcATUYHAsS

CUCTEMAa CUHUCIICHUSA

2.5

KonmupoBanue TtexctoB. KomupoBka ASCII. OpmHOOalTHBIE KOJIUPOBKH.
Crangapt UNICODE. Koguposka UTF-8. Onpenenenue nHPOPMAIMOHHOTO

00BEMa TEKCTOBBIX COOOIIEHIHI

2.6

KomupoBanue  m3obpaxenuit. OueHka  HHQOpMAMOHHOTO  00BEMA
rpaduyecKux aHHBIX MPH 33JaHHBIX Pa3pelIeHUH U TIyOMHe KOAUPOBAHUS
ugera. L{Berosbie Monenu. Koguposanue 3Byka. OnieHka HHPOPMAIIMOHHOTO
00BéMa 3BYKOBBIX JaHHBIX IIPHU 3aJaHHBIX YaCTOTC JUCKPETHU3alUHU U

Pa3psAHOCTH KOJAUPOBAHUS

2.7

Anrebpa noruku. [loHsiTHe BBICKa3bIBaHUS. BhICKas3bIBaTeNlbHBIC (POPMBI
(mpenukatel). KBaHTOPHI CyIIECTBOBAHUS U BCEOOITHOCTH.

Jlornueckue omepanuu. TaOauIel UCTUHHOCTH. JlorMueckwe BBIPaKCHMUS.
Jlormueckue ToxaectBa. Jlormueckue omnepauMM W ONEpalldd  Hajl
MHO>KE€CTBAMHU.

3aKkoHbl anreOpbl JIOTMKU. ODKBUBAJCHTHBIE MPEOOpa3OBaHUS JIOTUYECKUX
BbIpakeHul. Jlornyeckue ypaBHEHUS U CUCTEMbBI ypPaBHEHUH.

Jloruueckue (yHKIMH. 3aBUCUMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTHYECKHX
(GYHKIMI OT KOJIMYECTBA apTyMEHTOB.

Kanonunyeckue Gpopmbl TOTHUECKUX BBIPAKECHHIMA

2.8

COBepI_HeHHLIC JU3BIOHKTUBHBIC KOHBIOHKTHBHBIC HOPMAJIbHBIC (bOprI,

AJITOPUTMBI UX IIOCTPOCHUA 110 Ta6J'II/II_Ie HCTHHHOCTHU

2.9

Jlorndeckne »>IEMEHTBI B COCTaBE KOMIIBIOTEPA. Tpnrrep. CYMMaTOp.
MHOFOp&BpHI{HHI’I CyMMarop. HOCTpOGHI/Ie CXEM Ha JIOTHYCCKHX JJICMCHTaXx
0 3aIaHHOMY JIOTHYECKOMY BBIPAXXCHUIO. 3anuch JIOTHYECKOTO BBIPAXKCHUSA

10 JJOTUYECKON CXeMe

2.10

Mogenu u MOJCIINPOBAHUC. HCJ'II/I MOJCIINPOBAHUA. A,Z[eKBaTHOCTL MOACIHN
MOJCINPYEMOMY O6’beKTy WK  TIPpOLECCCy. (DOpMaJ'II/ISaL[I/IH MPUKJIAAHBIX

3aaaq.




[IpencraBnenne pe3ynbTaTOB MOJCTUPOBAHHUS B BHIE, YIOOHOM s
BOCHPUATHS dYeloBeKOM. ['paduueckoe mMpencTaBieHHE TaHHBIX (CXEMBI,

TaOauIIbI, rpaduKn).

2.11

[IpencraBinenue neNbIX 4YMUCeN B MaMATH KommbioTepa. OrpaHUYEHHOCTH
JUana3oHa 4Yucesl TPH OTrpaHUYeHHMH KoJIMuecTBa paspsanoB. [lepenosinenue
pa3psanHON ceTKU. be33HakoBble W 3HAKOBBIC JaHHBIC. 3HAKOBBIM OWT.
JIBOMYHBII TONTOJTHUTEIbHBIA KOJI OTPULIATEIIBHBIX YUCEN.

[lobutoBeie sornyeckue omnepanuu. Jlornyeckuil, apumeTnyeckuii u
nukueckuit casuru. [lludpoBanne ¢ moMoIIBI0 MOOUTOBON OMEpalUH

«uckimovaromee Iy

2.12

HpeI[CTaBJ'ICHI/IG BCHICCTBCHHBIX YHUCCII B IaMATH KOMIIBIOTEpA. 3Haqama$[
4aCTb MW NOpAAOK 4YHCIIA. I[I/IaHaSOH 3HAYCHMI BCIICCTBCHHBIX YHUCCII.
HpO6J'IeMBI XpaHCHHA BCIICCTBCHHBLIX YHCCII, CBA3AHHLIC C OI'PaHUYCHUCM
KOJIMYCCTBA Paspsaa0B. Brimonaenue onepaunﬁ C BC€IICCTBCHHBIMU 4YHCJIaMHU,

HaKOIUICHHE OIIHO0K IIPU BBIYUCIICHUAX

2.13

I'padbr. OcHoBHbIe noHATUA. Buael rpados. Onucanue rpadoB ¢ HOMOIIbIO
MaTpUll CMEKHOCTH, BECOBBIX MAaTpHI], CIIMCKOB CMEXHOCTH. Perienue
QITOPUTMUYECKUX 3a/a4, CBA3aHHBIX C aHaIM30M TIpadoB (IOCTPOCHHE
ONTUMAJIBHOTO IMyTH MEXAY BepIIMHaMM rpada, ompenerncHue KOJIUYecTBa

Pa3IMYHBIX MyTEH MEXIy BEpIIMHAMU OPUEHTHUPOBAHHOIO AI[MKIMYECKOTO

rpaca)

2.14

JepeBws. bunapuoe nepeBo. JlepeBbsi moucka. CrmocoObl 0o0xonma aepesa.
[IpencraBnenne  apudMeTHUECKHX  BBIpRXKEHHM B BHUAE  JepeBa.
Hcnonb3oBanue rpadoB U AepeBbEB IPHU ONMHCAHUU OOBEKTOB U MPOIIECCOB

OKPY’KaIOILIero MHUpa

2.15

JlMcKpeTHble UTpPHl ABYX UIPOKOB ¢ mojHoW wuHpopmarmei. [loctpoenue
nepeBa mepebopa BapHAHTOB, OIKCAHUE CTPATETMU WUrPhl B TaOIUYHOMN

(opme. BeIUrphIlTHbIE M TPOUTPHIITHBIEC TTO3UIIMH. BEIUTPBILIHBIE CTPATErHH

2.16

CpC,Z[CTBa HCKYCCTBCHHOI'O  MHTCIIJICKTA. I/I,HGHTH(bI/IKaHI/IH n IIOHCK
H306pa)KeHHﬁ, paciio3HaBaHUC JIMII. Hcnonp3oBanue MCTOJOB
HCKYCCTBCHHOI'O HWHTCIIJICKTA B 06yqa}01u1/1x cuctreMax. Mcrons3oBaHue
MCTOJOB HCKYCCTBCHHOT'O HHTCJIJICKTA B pO6OTOTeXHI/IKe. I/IHTepHeT BEIIIEH.

Heiiponnsle cetn

AJTOPUTMBI U TPOTpaMMHUPOBAaHUE

3.1

CDOpMaJ'II/B anuys IIOHATHA aJiropuTMa. Mammuna TBIOpI/IHPa KakK

YHUBCPCAJIbHASA MOJCIIb BBIYHCIICHUI




3.2

OrneHka CIOKHOCTH BbIUHCICHHA. Bpemst paboTel 1 00bEM HCHONB3yeMO
aMsATH, HX 3aBUCUMOCTb OT pa3Mepa HCXOAHBIX JaHHbIX. OrleHka
ACUMIITOTUYECKOM CIIOXKHOCTH aIrOPUTMOB. AJTOPUTMBI MOJIMHOMHAJIBHOMN
cioxknoctu. Ilepebopubie anroputmbl. [IpuMepsl pa3nUYHBIX aJTOPUTMOB

peICHUA OHHOﬁ 3aaa4u, KOTOPbIC UMCIOT pa3JIMIHYIO CJIOKHOCTDb
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OmnpeneneHrne BO3MOXKHBIX PE3yJbTaTOB padOThl MPOCTEHIIMX AJITOPUTMOB
YIPaBJICHUS UCTIOJHUTENISIMU U BBIYMCIUTENBHBIX alropuTMoB. Onpeenenue
UCXOJHBIX JaHHBIX, HPH KOTOPBIX AalrOPUTM MOXET JaTh TpeOyeMblii

pe3ynbTaT

3.4

Anroput™Mbel 00pabOTKH HATypaJIbHBIX YHUCEJI, 3alMCAHHBIX B MO3HIIMOHHBIX
CHUCTeMax CYMCIEHHUS: pa30MeHHe 3aluCU YHuCila Ha OTAeNbHble LUQPHI,
HaxX0XJEHHE CYMMbl U TNPOU3BEACHUS LU(Dp, HAXOXKJIEHUE MaKCUMaIbHON
(MUHUMAaNBHO) HUQPBHI.

[IpencraBnenue 4ucia B BUAEe HabOpa MPOCTBIX COMHOMKUTEIEH. AJITOPUTM
OBICTPOrO BO3BEJCHHS B cTemeHb. [lOMCK MpoCThIX uYMcend B 3aJaHHOM

JMana3oHe ¢ TIOMOIIBIO AITOPUTMA «pPeIIeTo DpaTocheHar

3.5

MHoropaspsiHbie Lenble Ynucia, 3aJa4i JUIMHHON apudMeTHKU

3.6

SA3pik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumsl naHHBIX:
LIEJIOYUCIICHHBIE, BEIECTBEHHbIC, CHMBOJbHBIC, JOTHYeckue. BeTBieHus.
Cnoxnble ycinoBud. Lukiel ¢ ycaoBuem. L{ukibl Mo mepeMeHHO.

O06paboTKa MaHHBIX, XpaHAIIUXCS B (aimax. TeKkCcTOBbIC M ABOUYHBIE (DaNIIBI.
daiinossie nepeMeHHbIe ((aitioBbie ykazarenu). Utenue u3 daiina. 3anuch B
(aiin.

Pa3zbuenue 3amaun Ha noa3agauu. Iloanporpammel (poueaypbl U QyHKINN).

Hcnons3oBanne CTaHHapTHOfI OMOIMOTEKH S3bIKA MporpaMMHpoOBaHUA

3.7

Pexypcus. PexypcuBnble npouenypsl 1 GpyHKiuu. Vcnonabp3oBaHue cTeka st

OopraHu3aliui peKypCHBHBIX BbI3OBOB

3.8

Yucnennsle MeToApl. ToyHOE M NpUOMIKEHHOE pelIeHus 3a1au. YncieHHoe
pelIeHne YpaBHEHUI C MOMOIIBIO 1000pa mapaMeTpa. YncieHHbIe METOIbI
pelIeHusl ypaBHEHMI: MeTOJA Mepedopa, METOJ MOJOBHHHOTO JICJICHHS.
[TpubnnxEHHOE BHIYMCICHUE JIUH KPUBBIX. Bbruncnenue miomanaeit uryp c
MOMOIIbIO  YUCIEHHBIX METOJOB (METOA  MpPSIMOYTOJBHHKOB, METO[
tpanenuif). ITouck makcumyma (MUHMMYyMa) (QYHKIMHM OJHOM MEepeMEHHOM

MCTOAOM IMOJIOBUHHOI'O ACJIICHUA
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OO6paboTka  CHUMBOJIBHBIX  JaHHBIX. BcTpoeHHble  (QYHKIMH  S3BIKa

nporpaMMUpOBaHuA  JIA 06pa60TKI/I CUMBOJIBHBIX  CTPOK. AHTOpI/ITMLI




00pabOTKM CUMBOJIBHBIX CTPOK: MOACUYET KOJIWYECTBA MOSBICHUI CHMBOJA B
CTpOKE, pa30MEeHHE CTPOKM Ha CJIOBAa IO MPOOETbHBIM CHMBOJIAM, IMOMCK
MOJICTPOKM BHYTPHU JAHHOM CTPOKHM, 3aMEHA HAWJICHHOM NOACTPOKHA Ha
Ipyrylo cTpoky. ['‘eHepaumuss Bcex CJIOB B HEKOTOpOM  andaBuTe,
yIIOBJICTBOPSIONINX 3aJaHHBIM orpaHudeHusM. [IpeoOpa3oBanme umcia B

CHUMBOJIbHYIO CTPOKY U 00paTHO

3.10

MaccuBsl W TOCHIEIOBATENBHOCTH uucCeld. Bbruucienue 0000MEHHBIX
XapaKTePUCTUK AJIEMEHTOB MAacCHMBa WJIM YHCIOBOM IMOCIEIOBATEIbHOCTU
(CyMMBI, TpPOUW3BENCHUS, CPETHEr0 apu(PMETHUYEeCKOro, MUHUMAIBLHOTO U
MaKCHUMAaJIbHOTO JJIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YIOBJIETBOPSIIOMINX
3aJJaHHOMY YCJIOBHIO). JIMHENHBIN MOMCK 33JaHHOTO 3HAYEHMSI B MAacCHUBE.
Anroput™bl paboThl € 3JIEMEHTaMH MacChBa C OJHOKPAaTHBIM IPOCMOTPOM
MaccuBa. CopTUpoBKa 0JJHOMEPHOTO MaccuBa. [IpocTbie METOIbI COPTUPOBKHU
(MeTon my3bIpbKa, METOJ BbIOOpA, COpPTHUpOBKa BcTaBkamu). CopTHpOBKa
cnusitHueM. beicTpast coptupoBka Maccupa (anroputm QuickSort). JIBonyHbIiA

MTOUCK B OTCOPTUPOBAHHOM MAacCHBE

3.11

JIBymepHBIE MacCUBBI (MaTpHIlbl). AJNTOPUTMBI OO0paOOTKH JABYMEPHBIX
MAacCHBOB: 3aIlOJIHEHHE JBYMEPHOTO YHCIIOBOTO MacCHBa IO 3aJaHHBIM
MpaBHJIaM, TTOMCK DJIEMEHTA B IByMEPHOM MAaCCHBE, BEIUMCIICHUE MAKCHMyMa
(MHHUMYMa) U CyMMBI 2JIEMEHTOB JIBYMEPHOTO MacCHBa, IEPECTAHOBKA CTPOK

1 CTOJIOIIOB IBYMEPHOTO MacCHBa

3.12

CrnoBapu  (accolMaTUBHBIE MAaCCHUBBI, OTOOpaXEHHUs).  XOII-TaOJUIIBI.

HOCTpOGHI/Ie a.]'I(baBI/ITHO—LIaCTOTHOFO CJI0Baps 4JId 3aJaHHOT'O TEKCTa

3.13

Crexku. AHanM3 MNpPaBUIBHOCTH CKOOOYHOTO BbIpakKeHUs. Bwlumcienue
apu(pMeTUYECKOTO BRIPAKEHHUS, 3alIMCAHHOTO B MOCT(PUKCHON opme.

Oqepezu/l. Hcnons3oBanne ouepean 1jid BpEMECHHOI'O XpaHCHH JaHHBIX

3.14

AJ'IrOpI/ITMLI Ha rpacbax. HOCTpOGHI/Ie MHUHHUMAJIBbHOTO OCTOBHOI'O JA€PCBa
B3BCIIICHHOI'O CBA3HOI'O HCOPHUCHTHUPOBAHHOI'O rpa(1)a. KomnyectBo
Pa3JIUIHBIX HyTeﬁ MCXKAY BCpIIMHAMU OPHUCHTHPOBAHHOTO AIIMKIMYCCKOI'O

rpada. Anroputm J{edKcTpbI

3.15

JepeBbs. Peanuszanus nepeBa ¢ MOMOLIBIO CCBUIOYHBIX CTPYKTYp. J{BondHbIE
(Ounaphsbie) nepeBbs. [locTpoeHue nepeBa Ui 3aaHHOTO apU(PMETHIECKOTO
BbIpakeHUs. PexypcuBHble anroputmbl o0xona nepeBa. lcmonb3oBanue

CTCKa U 0UCPpECan I 06XOI[3. AcpeBa

3.16

I[I/IHaMI/ILICCKOC nporpaMMHUpOBaHHUC KakK MCTOA  PCHICHUA 3adad C

COXPAHCHUCM  MMPOMCIKYTOUHBIX PC3YJIbTATOB. 38.)13‘-11/1, pemiacMbIC  C




IIOMOIIBIO JUHAMHUYCCKOI'0 MpOrpaMMHUpPOBAHHA: BBIYHUCICHHUC PCKYPCUBHBIX

GyHKUIMH, MOACYET KOIUYECTBA BAPUAHTOB, 33/1a41 ONITUMHU3AINH

3.17

[Tonsitne 06 0OBEKTHO-OPHEHTUPOBAHHOM IMPOTPaMMHUPOBAHUU. OOBEKTHI U
kinaccel. CBoiictBa M MeTozbl O0BEKTOB. (OOBEKTHO-OPUEHTHUPOBAHHBIN
aHaym3. Pa3paboTka mporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO

noaxoaa. MHkancynsmus, Haciea0BaHue, HOTMMOphU3M

WNudopmaniioHHbIE TEXHOJIOTHH

4.1

Ananu3 gaHHbIX. OCHOBHBIE 3a7jaud aHaiM3a JAHHBIX: NPOTHO3UPOBAHUE,
KJaccu(uKkanys, KIacTepu3alus, aHaiu3 oTKiIoHeHul. [locinenoBaTenbHOCTD
pelleHns 3ajjad aHajliu3a JAaHHBIX: COOp MEPBUYHBIX JAaHHBIX, OYHMCTKA U
OIlCHKa KayecTBa JaHHbBIX, BbIOOp U (WIM) TOCTPOEHHE MOJENH,
npeoOpa3oBaHMe  JaHHBIX, BHU3YyaJu3alMsl  JIAHHBIX, MHTEpHpeTanus
pe3ynbraToB. [Iporpammusie cpenctBa u MIHTepHET-cepBUCH! U1 00pabOTKU

" OpeACTaBJICHUSA JaHHBIX. bonpmue JaHHBbIC. MamuaHOE O6y‘—IeHI/Ie

4.2

Ananus AaHHBIX C INOMOIIBIO JJICKTPOHHBIX Ta6.]'II/II_I. Brruncnenue CYMMEI,
cpenHero apudmeTudeckoro, HawOOIbIIeT0 (HAWMEHBIIETO) 3HAYEHUS
nuana3oHa. Beruncienue kodpuueHTa KOppeasiui IBYyX psSIOB JaHHBIX.
[TocTpoenne cTonduaThIX, TUHEHYATHIX U KPYroBeIX auarpamm. [loctpoenue
rpa¢ukoB  ¢ynknumii. [lomGop  nWHMM  TpeHma, peEmIeHHE  3ajad
MPOrHO3UpOBaHus. Pemienue 3a1a4 ONTUMHU3ALNU C TIOMOIIBIO 3JEKTPOHHBIX

TaOJINILL

4.3

Jluckperuszanuss TpuU MaTEMaTHYEeCKOM MOJICIMPOBAHUU HEMPEPHIBHBIX
npoueccoB. MoaenupoBanue JBKeHHS. MoenupoBaHue OHOJOTHYECKUX
cucteM. MaremaTueckue MOJENU B OKOHOMHUKE. BblunciuTenbHbIE
AKCIEPUMEHTHI ¢ MojiesiMi. OOpaboTKa pe3ynbTaToB 3KcrepuMeHTa. MeTos
HauMEHBIINX KBaapaToB. OlleHKAa YHMCIOBBIX MAapPaMETPOB MOAECITUPYEMBIX
00BEKTOB M TpolieccoB. BoccTaHoBieHHE 3aBUCHMOCTEH IO pe3yabTaTam

OKCIICpUMCHTA

4.4

BepostHocTtHbie  moxaenu.  Metoasl  Monte-Kapio.  MmurtanmonHoe

MOJCIUPOBAHUC. CucremMbl MacCOBOTO O6CJ'Iy>KI/IBaHI/ISI

4.5

Tabnuunbie (pensiMoHHBIE) 0a3bl JaHHBIX. Tabnmuma — mpeAcTaBlIeHUE
cBeleHHi 00 OMHOTHIIHBIX 00bekTax. [lone, 3anuck. Karou tadmuisl. Pabora
C TOTOBO# 0a30i JaHHBIX. 3amoHeHue 0a3bl JaHHBIX. [loucK, cOpTHPOBKA U

¢wibTpanus JaHHBIX. 3amnpockl HAa BBIOOPKY JaHHBIX. 3ampochkl ¢




napameTpamu. Beraucisemble nojs B 3arpocax.
MuoroTtabauunbie 6a3bl JaHHBIX. THITBI CBsI3el Mex a1y Tabnuuamu. Buemnuit
kmod. LlemoctHocTs 0a3bl JaHHBIX. 3ampockl K MHOTOTAONWYHBIM Oa3am

JaHHBbIX

4.6

TekcroBblli mpoueccop. CpeacTBa HOHWCKAa U aBTO3aMEHbl B TEKCTOBOM
nporeccope. CTpyKTypUpOBaHHBIE TEKCTOBbIE JOKYMEHTHI. CHOCKH,
ornasieHue. IlpaBuina  UMTUPOBAaHUS  MCTOYHUKOB U odopmiieHus

OonbIMorpaUIEeCcKuX CChUIOK




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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