Pabouasi nporpamMmma

yuedHoro nnpegmera «ViHpopmaTuka (yr/1y0/1é HHbIM YPOBeHb)»

nuist obyuatoruxcst 10-11 kmaccos



IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no nupopmartuke (yriryOnEHHBIM ypOBEHb) Ha YPOBHE CPEIAHETO
obmiero oOpa3zoBaHusi pa3paboTaHa Ha OCHOBE TpeOOBaHHMU K pe3yibTaTaM
OCBOCHHMSI OCHOBHOM  00pa3oBaTeNbHON  NPOrpaMMbl  CPEAHETO  OOIIETro
oOpazoBanus, npeactaBieHHbx B @I'OC COO, a taxxke (enepanbHoil paboueit
IPOrpaMMBbl BOCITUTAHHSI.

[Iporpamma 1o wuHpOpMaTHKe AAET TPEACTABICHHE O IMENIAX, OOImen
cTpareruu OOy4YeHHUs, BOCHUTAHMS M PA3BUTUS OOYYarOIIMXCS CpeICTBaMU
yueOHoro npeamera «MuHdopmaTuka» Ha yriayOiaEHHOM ypOBHE, YCTaHABIMBAET
o0s3aTeNnbHOe MPEeAMETHOE COJIEpKaHUeE, peaycMaTpUBaeT ero
CTPYKTYypUpPOBaHKE TIO pa3jiesiaM U TeMaM Kypca, OTMpeelisaeT pacipeieleHHe ero
1o kiaccaM (rogaMm H3ydyeHus), 1aéT NPUMEPHOE paclpe/esieHne yueOHbIX 4acoB
M0 TEMaTUYECKUM pa3feiaM Kypca U pPEKOMEHAyeMyk  (TpUMEpPHYIO)
MOCJIEIOBATEIbHOCTh HX M3YyUYEHHUS] C YUYETOM MEXIPEIMETHBIX W BHYTpU
IPEIMETHBIX CBSI3€W, JIOTMKA Yy4eOHOTO MpOoLEecca, BO3PACTHBIX OCOOEHHOCTEN
o0yyarommxcs.

[IporpamMma 1o nHpopMaTUKE OMPEEIIIeT KOJTMUECTBEHHbIE U KAaUeCTBEHHbIE
XapaKTEPUCTUKU YU4EOHOT0 Marepuaia Jiisl KaXJaoro rojaa u3y4eHus, B TOM YHCIIe
JUIA COACPXATEebHOTO HAMOJHEHHsI Pa3HOrO BHJA KOHTPOJIS (MPOMEXKYTOYHON
aTTecTaluu oOyJaronmxcs, BCEPOCCUHCKUX IPOBEPOYHBIX pabor,
rocyZIapCTBEHHOM UTOTOBOM arrectanuu). [IporpamMmma mo nHpopmaTHKe SBISETCS
OCHOBOM JJIi COCTaBJICHHUS AaBTOPCKUX YYEOHBIX NporpaMM U Y4eOHHUKOB,
MOYPOUYHOTO TUTAHUPOBAHUS KypCa YUUTEIIEM.

HNudopmaTuka B cpegHem oO1ieM o0pa3oBaHUU OTPAKAET:

CYIIHOCTh HMH(MOPMATHKH KAaK HAyYHOW JAMCHUIUIMHBI, HW3yYarolien
3aKOHOMEPHOCTH MPOTEKAaHUs U BO3MOKHOCTH aBTOMATHU3alMKU MH(POPMAITMOHHBIX
MPOLIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIE = 00JIaCTMU  TPHUMEHEHHs HH(DOPMATHKH, TPEXKAE  BCETO
UHGOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABJICHUE U COLMANBHYIO chepy;

MEXIUCIUIUIMHAPHBIA ~ XapakTep HMHPOpMATUKH H  HUHOOPMALMOHHON
JeSITEIbHOCTH.

Kypc undopmatuku uisi ypoBHSI CpeHEr0 OOIIero oOpa3oBaHUs SIBISETCS
3aBepIIAIONIMM JTallOM HEMPEepPhIBHOW TMOATOTOBKM OOyYaromMUXCs B 00JacTu
uHGOPMATUKUA U HWH(DOPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTHH, OMUpaeTcs
Ha cojepkaHue Kypca MHOOPMATHKH YPOBHS OCHOBHOTO OOIIETro 0Opa3oBaHHS U
ONBIT  IOCTOSSHHOTO  TPUMEHEHUs  HMH(OPMALMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUM, AAET TEOPETUUECKOE OCMBICIEHUE, MHTEPIIPETAMI0O U 0000IIeH e
3TOTO OTIBITA.



Pesynbrarel  yroyOn€HHOTO  ypOBHS ~ U3y4eHHS y4eOHOro mpeamera
«Mndopmarrka» OpPUEHTUPOBAHBI HAa TMOJYyYE€HHE KOMIIETEHTHOCTEH s
nocieaywmeil npodecCUOHATBLHONW JIESITEIbHOCTH KaK B paMKax JaHHOMU
IpPEeIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Helt o0iacTsax. OHM BKITIOYAIOT B CEOSI:

OBJIQJICHUE KIIOUEBBIMU MOHITUSMH W 3aKOHOMEPHOCTSIMU, HA KOTOPBIX
CTPOUTCS JlaHHasg TMpeaMeTHas 00JIacTh, PaclO3HABAHHE COOTBETCTBYIOIIUX UM
MPU3HAKOB U B3aUMOCBSI3€, CIIOCOOHOCTh IEMOHCTPUPOBATH PA3TMYHBIC MOIXO0/IbI
K U3YYCHUIO SIBJICHUMN, XapaKTePHBIX JJI1 U3ydaeMOi IpeAMETHOM o0acTu;

YyMEHHE peliaTh THUIOBBIE MPAKTUYECKHME W TEOPETUYECKUE 3ajlayu,
XapakTepHbIE JUIsl MCIOJIb30BAHUST METOJOB W HWHCTPYMEHTapUs JTaHHOU
npeIMEeTHON 00JacTH;

HaJu4Yue TPEACTaBICHUM O JAHHOW MPEeAMETHOW O00JIACTH KaK I€JI0CTHOM
TeOpuu (COBOKYMHOCTH TEOPHil), OCHOBHBIX CBS3AX CO CMEXKHBIMU O0JacCTIMHU
3HAHUM.

B pamkax yrinyOn€HHOro ypoBHS M3y4eHHS MH(POPMATUKU OOECredrMBaETCS
1eJIeHaNpaBJIeHHAs] TIOJITOTOBKa OOyYaronIMXcsl K MPOJIOJKEHHIO 00pa3oBaHMs B
opraHu3anusx  NpoQecCHOHaIbHOrO0  00pa3oBaHUS MO  CIEIUATBHOCTSIM,
HETMOCPEJICTBEHHO CBSI3aHHBIM € IU(POBBIMU  TEXHOJOTHUSAMH, TaKUM Kak
nporpaMMHasi MHXeHepus, uHGOpMaIroHHas 0e30MacHOCTh, WH()OPMAIMOHHBIC
CUCTEMbl M TEXHOJOTHUU, MOOWIbHBIE CHCTEMbl U CETH, OOJIbIIHNE JaHHbIE U
MalIMHHOE O0O0y4YeHUe, TMPOMBIIUICHHBI WHTEPHET BElIeH, HCKYCCTBEHHBIN
WHTEJUJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3M, POOOTOTEXHHMKA, KBAHTOBBIC
TE€XHOJIOTUH, CUCTEMBbI PACIpPE/IeIEHHOIO0 PEeecTpa, TEXHOJOTUU BUPTYAJIbHOU H
JIOITIOJTHEHHOM pealbHOCTEM.

OcHoBHas 1enb wu3ydeHus yudeOHoro mnpenmera «MHpopmatukay Ha
yriIyOJIEHHOM  ypOBHE cpefHero oOmiero oOpa3oBaHus —  OOecCIieueHUe
JadbHEUIIer0 pa3BUTUS MH(POPMAIIMOHHBIX KOMIETEHIHM O00ydYaroiierocsi, €ro
TOTOBHOCTH K JKU3HU B YCJIOBHSIX Pa3BUBAIONIETOCS WH(OPMAITMOHHOTO 00IIeCcTBa
Y BO3pacCTaloIlleil KOHKYPEHUMU Ha pbIHKE Tpylaa. B cBA3M ¢ 3TUM H3ydyeHUE
uHpopmatuku B 10—11 kiaccax 0MKHO 00€CIEUUTD:

c(hOpMUPOBAHHOCTh MHPOBO33PEHMSI, OCHOBAHHOTO HA MOHUMAHUU POJIH
uHhOpMATHKHA, WHOOPMAIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B
COBPEMEHHOM OOIIECTBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOT'O U aJITOPUTMUYECKOTO MBIIIJICHUS;

c(hOpMUPOBAHHOCTh YMEHHMH pa3nuyarh (akTbl W OIEHKH, CpPaBHUBATH
OIICHOYHBIC BBIBOJIbI, BHUJIETh HX CBSI3b C KPUTEPUSIMU OLICHUBAHUS U CBA3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPSTH HA IOCTOBEPHOCTH U
000011aTh HH(pOPMAITHIO;



c(hOPMHUPOBAHHOCTh  TPEJCTABICHUNA O BIUAHUM HWH()OPMAIMOHHBIX
TEXHOJIOTUA Ha KHU3Hb 4YeJOBeKa B O0OIIEeCTBE, IMOHUMAHUE COIMAIBHOIO,
SKOHOMHUYECKOTO, MOJUTUYECKOIO, KYJIbTYPHOIO, IOPUIUYECKOTO, MPHUPOAHOIO,
SPrOHOMUYECKOTO,  MEAMIMHCKOTO M (DU3HOJIOTHYECKOTO  KOHTEKCTOB
UH(OPMAITMOHHBIX TEXHOJIOTHH;

MPUHSATUE NMPABOBBIX U 3TUYECKHUX ACTIEKTOB MH(POPMAIIMOHHBIX TEXHOJIOTHUH,
OCO3HAaHHE OTBETCTBEHHOCTH JIFOJICH, BOBJICYEHHBIX B CO3JaHUE U UCIIOJIb30BaHUE
UH(OPMAIMOHHBIX CUCTEM, pAaCIIpOCTpaHEHUE UH(OpMAIIY;

CO3JaHUE YCIIOBHM JJI1 Pa3BUTUS HABBIKOB Y4YEOHOM, NMPOEKTHOM, HAy4HO-
UCCIIEIOBATENILCKOM U TBOPYECKOW AESITEIbHOCTH, MOTHUBALMU OOYYaroIMXcs K
CaMOpa3BUTHIO.

B conepxxanun yyebHoro npeamera «MHpopMaTukay BBIIEISIOTCS YEThIpE
TEMATUYECKHUX pa3lena.

Paznen «llu¢gpoBasi rpaMoOTHOCTH» TMIOCBALIEH BONPOCAM YCTPOMCTBA
KOMITBIOTEPOB W JIPYTUX DJIEMEHTOB IU(POBOTO  OKPYKEHHUS, BKIIOYas
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEICTB ONEPALMOHHON CUCTEMBI, pabOTeE B
cetu VHTEpHET U UCHONB30BAHUIO HWHTEPHET-CEPBUCOB, HWH(OPMAIMOHHON
0€30MacCHOCTH.

Paznen «Teoperuueckne ocHOBbI HHGPOPMATHKH» BKIOYAaeT B cels
NOHATUMHBIA anmapar HWHPOPMATUKH, BOMPOCH KOJUPOBAHUS HH(OpMaIUH,
u3MepeHuss MHOOPMAIIMOHHOTO 00BbEMa JIaHHBIX, OCHOBBI aJreOphl JIOTUKU U
KOMITBIOTEPHOT'O MOJEIIMPOBAHUS.

Paznen «AaropurtmMbl M NPOrpaMMHPOBAHHE)» HAMPABICH Ha pPa3BUTHE
AITOPUTMHYECKOTO MBIIUICHUS, pa3pad0OTKy aJITOPUTMOB U OIIEHKY UX CII0KHOCTH,
dbopMHpOBaHKE HABBIKOB pealiu3alliy MPOrpaMM Ha s3bIKax MPOrpaMMHUPOBAHUS
BBICOKOT'O YPOBHS.

Paznen «AHpopMaumoHHBIE  TEXHOJOIMM»  TOCBIIIEH  BOIPOCAM
npuMeHeHUsT MHGOPMAIMOHHBIX TEXHOJOTUM, PEaTM30BAHHBIX B MPUKIATHBIX
NPOrpaMMHBIX IIPOAYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJE B 3aJlayax aHalIu3a
JAHHBIX, MCMOJB30BAHMIO 0a3 JAHHBIX U 3JEKTPOHHBIX TAOMUI[ JJsl peleHUs
NPUKJIaJHbIX 3a7a4.

B nmpuBenénnom nanee copepxanuu ydeOHoro mpenmera «MudopmaTika
KYPCHUBOM  BBIJICJICHBl  JIONIOJHUTEIbHBIE TEMBbI, KOTOpPbIE HE BXOIAT B
00s3aTeNbHYIO0 MTporpaMmMy oOy4eHHs, HO MOTYT OBITh IIPEIJIOKEHBI JIJIS1 U3YUYEHUS
OTJI€IbHBIM MOTUBUPOBAHHBIM U CLIOCOOHBIM 00YUYaIOIIUMCS.

VYriyOn€éHHbli  ypOBEHb HW3y4YeHUSI HMHPOPMATUKH PEKOMEHAYETCA s
TEXHOJIOTUYECKOTO  MPOQWiIsi, OPHUEHTHPOBAHHOTO HA  WHXCHEPHYIO U
UHOOPMAITMOHHYIO CQEepbl ACATENBHOCTU. YTIYOIEHHBIH YpPOBEHb HW3Y4YEHUS
uH(pOpMaTUKK 00ECIeYnBaET: MOATOTOBKY OOYyYaroluXcsi, OPUEHTUPOBAHHBIX Ha



CHEeMAIbHOCTU B 00JIacTU HMH(GOPMALMOHHBIX TEXHOJOTUH U WH)XCHEPHbBIE
CHEIUATbHOCTH, Y4YacTUE B MPOEKTHONM M HCCIEI0BATENbCKOW JAEsTeNbHOCTH,
CBSA3aHHOM C COBPEMEHHBIMH HAIPABICHUAMH OTpacid HH(DOPMAIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJOTHH, MOArOTOBKY K YYaCTHIO B OTUMIIUAAX U CJaue
EnuHoro rocy1apcTBEHHOTO 3K3aMeHa o HH(OpMaTHKE.

[TocnenoBarenbHOCTh M3Y4YEHHUS TEM B Tpelesiax OJHOr0 Toja Oo0yuyeHus
MOXKET OBITh M3MEHEHa 1O YCMOTPEHHIO YYMTEIsl TpPH TOATOTOBKE paboueid
IPOrpaMMBbI ¥ IOYPOYHOTO TUTAHUPOBAHHSL.

Oo1iee yuCIo 4YacoB, peKOMEHIOBAHHBIX AJISl U3y4YeHUs] nHGOpMAaTUKH — 272
yaca: B 10 kiacce — 136 yacos (4 yaca B Henento), B 11 knacce — 136 yacos (4 yaca
B HEJICITIO).



COJEPXAHUE OBYUYEHUA
10 KITACC

IHu¢gposasi rpaMOTHOCTDH

TpeOoBaHus TEXHUKM O€30IaCHOCTM M TUTMEHbl Tpu paboTe cC
KOMIIBIOTEPAMH U APYTUMU KOMIIOHEHTaMU IIU(PPOBOTO OKPYKEHHUS.

[TpuHumne pabOTHl KOMIIBIOTEPOB M KOMIIBIOTEPHBIX CHUCTEM. APXUTEKTYpa
¢bon HeiiMana. ABTOMAaTHYECKOE BBIOJIHEHUE MPOrPAMMBI  MPOIECCOPOM.
OnepaTuBHas, MOCTOSIHHAs W JoOJroBpeMeHHas namsatb. OOMEH JaHHBIMH C
oMOIIbIO KH. KOHTpOsIepsl BHEMHUX YCTPOUCTB. [IpAMOi 1OCTyI K MaMSATH.

OCHOBHBIE ~ TEHACHLUMHM  pa3BUTUS  KOMIIBIOTEPHBIX  TEXHOJOTHUH.
[TapannenbHbie BBIYUCIICHUS. MHoromnpoueccopHbie CUCTEMBL.
Cynepkomnbtotepbl. PacnpenenéHHbie BBIYMCIUTEIbHBIE CUCTEMbI M 00paboOTKa
OOoNbIIMX JaHHBIX. MOOWIbHBIE LHU(PPOBBIE YCTpOWCTBA U MX pPOJb B
KOMMYHMKAIMX. Bcerpoennsie KOMIIBIOTEPHI. MUKPOKOHTPOJIIEPBI.
PobGoTuzrnpoBaHHbIe MPOU3BO/ICTBA.

[IporpammHoe obecrieueHre KOMIbIOTEPOB U KOMIIBIOTEPHBIX cUCTEM. Busbl
IpPOrpaMMHOro oOecrnedeHus: U uX HazHaueHue. OCOOEHHOCTH MPOrpaMMHOIO
oOecrieueHnss MOOWJIBHBIX ycTpoucTB. IlapamnenbHoe mNporpaMMHpOBaHUE.
CucteMHOe mporpamMmMHoe oOecriedeHue. OIlepalOHHBIC CUCTEMBI. Y THIIHMTEHI.
HpaiiBeppl  ycTpouictB. MHCTamumsiuuss W JAEUMHCTAULALUSA  IPOrPAMMHOIO
o0ecrieueHusl.

daitnoBble cuctembl. [IpuHIMIBI pa3MeleHuss W UMEHOBaHUs (aijoB B
nonroBpemMeHHON namsaTH. [la0nous! 11t onucanus rpymi ¢Ganios.

[Iporpammuoe obecnieuenue. JIneH3supoBanue NporpaMmMHOro 00ecredeH st
u 1udpoBsix pecypcoB. [lpompuerapHoe u  CcBOOOJHOE MPOrpPaMMHOE
oOecneuenne. KomMepueckoe 1 HEKOMMEPUECKOE HUCTIOIb30BaHUE MPOrPAMMHOTO
oOecrieueHuss U LHUPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTAHABIMBAEMas
3aKOHOIATeNnbCTBOM Poccuiickoii denepanyu 3a HENPABOMEPHOE HCITOIB30BAHHUE
IpOrpaMMHOro obecrieueHus U U(PPOBBIX PECYPCOB.

[IprHIMIBI TOCTPOEHUA U annapaTHble KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBbie npotokogbl. Cetb MHTEpHET. Anpecanus B cetu MHTepHeT. [IpoToKonb
creka TCP/IP. CucreMa TOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moxacerm ¢ momompro Macok mnoxcereil. CereBoe
agMUHHCTpUpoBaHue. [lolyyeHrne MaHHBIX O CETEBBIX HACTPOMKAxX KOMIIbIOTEpA.
[IpoBepka Hamuuus CBA3U C y37a0M ceTd. OmnpeneneHrue MapuipyTa JIBUKEHUS
IIAKETOB.

Buaet  pgestensHoctu B cetu  Hutepner. Cepsucbl  MHTepHeTa.
I'eonndpopmarimonnsie cuctembl. ['€0I0KallMOHHBIE CEPBUCHI PEaIbHOTO BPEMEHU



(HampuMep, JIOKalusi MOOWJIBHBIX TelnedOHOB, OMpeAeNieHne 3arpy>KeHHOCTH
aBTOMAarucTpasei), MHTEPHET-TOPTOBIIA, OPOHUPOBAHUE OUIIETOB U TOCTUHHULL.

['ocynapcTBEHHBIE JEKTPOHHBIE CEPBUCHI U yCIyrd. ColuaabHbIE CETH —
OopraHu3anusi KOJUICKTUBHOTO B3aWMOJCHCTBUS W oOMeHa naHHBIMH. CeTeBoi
ATUKET: TMpaBwWia TMOBeIeHUs B KubOepmpoctpancTBe. [IpobieMa momMHHOCTH
nosiyueHHou uHdopmaruu. OTKpeIThIE 00pa30BaTENbHBIE PECYPCHI.

TexHOreHHbIE M SKOHOMHUYECKHE YTpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
MH()OPMAIIMOHHO-KOMMYHHUKAIMOHHBIX TeXHOJOrui. OOI1mue npooOsieMbl 3alUThI
uadpopmaruu  u  wHbOpMmarmoHHOW  Oe3omacHocTH. CpeacTBa  3aIUTHI
uH(pOpPMAIIUU B KOMIIBIOTEPAX, KOMITBIOTEPHBIX CETAX U aBTOMATHU3UPOBAHHBIX
uH(pOpMaIIMOHHBIX  cucTeMmax. lIpaBoBoe oOecrieueHue UHGOPMAIMOHHON
0€30MacHOCTH.

[IpenorBpamnieHue HECAHKIIMOHUPOBAHHOIO nocTyna K JUYHOM
KOH(UICHIIUATFHON MH(POpPMAIIUU, XPaHSIIEHCS Ha MEePCOHATIBHOM KOMIIBIOTEpE,
MOOWMJIBHBIX yCTpOMCTBax. BpemoHocHOe mporpaMmHoOe 00ecreueHne U CrocoObl
O00psOBbl C HUM. AHTHBUPYCHBIE MporpamMmbl. OpraHuszanus JHYHOTO apXuBa
uHopmanuu. PesepBHoe konupoBanue. [laponbHas 3amura apxusa.

[udpoBanne nanabiX. CUMMETPUYHBIE W HECUMMETPUYHBIC IIHQPHI.
[Mudper npoctoii 3amensl. [ludp Lezaps. [ludp Bmwxenepa. Anroputm
mdpoBanus RSA.

TeopeTnueckne 0CHOBbI HHPOPMATUKH

Nudopmanus, nannsie u 3HaHus. MHQopMaliMoHHbBIE TPOIIECCHI B MPUPO/IE,
TEXHUKE U OOIIECTBE.

HemnpepbiBHBIE W JHUCKpETHBIE BEIMYMHBI M cuUTHaIbl. HeoOxomumocThb
JTUCKpeTU3aluu uHbOpMaluu, MpeAHa3HAYECHHOW Jis XpaHeHHus, Mepenayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHoe koaupoBaHue. PaBHOMepHblE U  HEpPaBHOMEPHbBIE  KOJIBI.
JlexoaupoBaHue COOOIECHMI, 3aNTMCAHHBIX C TIOMOIIBI0O HEPAaBHOMEPHBIX KOJIOB.
VYcenoBue @ano. IlocTtpoeHne OAHO3HAYHO [EKOAMPYEMBIX KOJOB C IMOMOIIBIO
nepeBa. Enunuiiel u3aMepenus koaudectBa nHopmanuu. AndaBUTHBIN MOAXOM K
OLICHKE KOJIMYeCTBa HH(POPMALIMH.

Cuctembl cuucieHus. Pa3BépHyTasi 3amuch HENbIX U JPOOHBIX YHCENT B
MO3UIIMOHHON cucTeme cuucieHusi. CBoOWCTBa MO3UIIMOHHOW 3alkCH YHUCHA!
KOJIMYECTBO UG B 3aMUCH, MPU3HAK JEIMMOCTU YKCIA Ha OCHOBAaHHUE CHCTEMbI
CUHUCIICHUS. AJITOPUTM TIepeBOa LIEJIOro Yyuciaa u3 P-uyHON CUCTEMBbI CYUCTICHUS B
JNECATUYHYI0. AJTOPUTM IepeBOJa KOHEUHOM P-wuHON n1poOu B NECATHUHYIO.
AJNTOpUTM TIEpeBOJA LIENOT0 YHuciia U3 JECATHYHOW CUCTEMbI cuucieHus B P-
nuyHyto. [lepeBox KoHewyHOU pgecsaTUUHOW JnpoObu B P-uunyro. JIBouuHas,
BOCBMEPHYHAS W LIECTHAILUATEPUYHAS] CUCTEMBbI CUMCIICHHUS, CBSI3b MEXKIY HUMHU.



ApudmMernueckre ornepanuyd B TMO3UIIMOHHBIX CHUCTEMaxX CUUCIEHUs. TpouyHas
YPaBHOBEILICHHAS! CUCTEMA CUMCIICHUS. JIBONYHO-IECITUYHAS CUCTEMA CUUCIICHUSI.

KonupoBanne TtekctoB. KommpoBka ASCII. OpHoOalTHBIE KOJIUPOBKH.
Crangapt UNICODE. Kommposka UTF-8. Omnpenenenue wuHGOpMaIMOHHOTO
00BEMa TEKCTOBBIX COOOIIICHUIA.

KomupoBanue  uzoOpaxkenuil. Ouenka  uHOpMaMoHHOro  o0BbEMaA
rpaduyecKuX JaHHBIX MPHU 3aJaHHBIX Pa3pPEIICHUH U TJIyOMHE KOJIUPOBAHUS I[BETA.
[IBeToBbie Monenu. BekTopHoe koaupoBanue. Dopmathl rpaduyeckux (aitios.
Tpéxmepnas rpaduka. @pakranpHas rpaduka.

Koauposanue 3Byka. OnieHka HHGOPMAIIMOHHOTO 00BhEMa 3BYKOBBIX JaHHBIX
IIPU 33JIaHHBIX YaCTOTE AUCKPETU3ALMU U PA3PSAHOCTH KOAUPOBAHUSI.

Anrebpa noruku. I[loHsTue BbicKasbiBaHUsA. BhicKaswpiBaTeabHBIE (HOPMBI
(mpenukatsl). KBaHTOpBI Cy11I€CTBOBAHUS M BCEOOITHOCTH.

Jlornyeckue omepamuu. TaOnuIBI WCTUHHOCTH. JlOTHUYecKHe BBIpAKEHUS.
Jlormueckue TtoxnaecTBa. Jloka3aTenbCTBO JIOTUYECKUX TOXKAECTB C MOMOIIBIO
TaOJIMIl UICTUHHOCTH. Jloruyeckue onepanyy U onepaluy HaJl MHOKECTBaMHU.

3aKoHbI anreOpbl JOTMKH. OKBUBAJIEHTHBIE MNPEOOpa3oBaHUSl JOTUUYECKHUX
BbIpaXeHUH. JIornueckue ypaBHEHHsI U CUCTEMBI YPABHEHHM.

Jlornyeckue (QyHKIMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTHUYECKHUX
GbyHKUIMNA OT KOJIMYECTBA apryMeHTOB. [1oyiHbIE CUCTEMBI TOTUYECKUX (DYHKIIHIA.

Kanonmueckne  dopmbl  joruueckux  BbipakeHud.  CoBepIIEeHHBIE
JTU3bIOHKTUBHBIE W KOHBIOHKTHUBHBIE HOPMaJIbHbIE (DOPMBI, aJIrOPUTMBI HX
MOCTPOCHUS IO TaOJIUIIE UICTUHHOCTH.

Jlormdyeckue »3JIEMEHTBI B coOcTaBe KommbiloTepa. Tpurrep. Cymmarop.
MHoropa3zpsaabiii cymmaTtop. IlocTpoeHre cxeM Ha JIOTMYECKHX AJIEMEHTax IO
3aJIJaHHOMY JIOTUYECKOMY BBIPAKEHHUIO. 3aIlUCh JIOTUYECKOTO BBIPAXKEHUSA IO
JIOTHYECKOM CXEME.

[IpencraBienne LENbIX 4YUCEN B HaMATH KoMmbioTepa. OrpaHU4YeHHOCTh
Jyara3oHa 4YHCel NpH OrpaHMYEHUH KoyimuecTBa pa3psanoB. llepenonHeHue
pa3psaHOil ceTku. be33HakoBble U 3HAKOBBIE JaHHbIC. 3HAKOBBIN OUT. JIBOMYHBIM
JOTIOJIHUTENIbHBIN KOJ OTPULIATEIIBHBIX YUCE.

[TobutoBeie Jorumueckue onepauuu. Jlornueckuit, apudmMeTudeckuil
muknnyeckuii  capurn.  [lludpoBanue ¢ moMompl0 MOOUTOBOM  omepanuu
«uckiroyarotiee NJIN».

[IpencraBiieHre BELIECTBEHHBIX YMCEN B IMAaMITH KOMIIBIOTEPA. 3HAdallas
4acTh W MOPSAJIOK yucia. Jluana3oH 3HaueHUN BelleCTBEHHBIX yucen. [IpoGiemsr
XPAHECHUSI BEIIECTBEHHBIX YMCEJ, CBA3aHHBIE C OrPAHUYECHUEM KOJIMYECTBA
pa3psaoB. BrinmosiHEHHWE olepalui C BELIECTBEHHBIMU YHUCJIAMHM, HAKOIUICHUE
OIIMOOK MIPU BBIYUCICHUSX.



AJITOPUTMBI U IPOrPAMMHPOBaHUE

Omnpenenenre BO3MOXHBIX Pe3yJbTaTOB paOOThl MPOCTEUIIUX aJTOPUTMOB
yIpPaBJIEHUsT HCHOJHUTEISIMU M BBIYMCIMTENBHBIX aaropuTMOB. OmnpeneneHue
UCXOJHBIX JAHHBIX, IPH KOTOPBIX AITOPUTM MOXKET JaTh TPEOYEMbIH Pe3yJIbTaT.

Otamnbl penieHus 3aJad Ha KoMibloTepe. MHCTpyMeHTanbHbIE CpencTBa:
TPAHCHIATOP, OTJIAAYuK, mpoduiupoBuMK. Kommuisuus u HHTEpHpeTanus
nporpaMm. BupTyasibHble MalllMHBI.

WNurerpupoBanHas cpeaa pa3pabOTKu. MeToapl OTIAJKU  MPOTPaMM.
Hcnonb3oBanne TpaccHpoBOYHBIX TaOiuu. OTmanousnslii BeiBoA. Ilomarosoe
BBITIOJIHEHUE MTpOrpaMMbl. ToUKM ocTaHOBa. [IpocMOTp 3HaUYECHUI ITEPEMEHHBIX.

A3k nporpammupoBanust (Python, Java, C++, C#). Tunsl gaHHBIX:
LEJIOUYNCIICHHBIE, BELIECTBEHHbIE, CHUMBOJIbBHBIC, JIOTHYECKHE. BeTBieHusl.
Cnoxnbie ycmoBus. Iuknel ¢ ycmoBueM. LUKl 1O MEpPEMEHHOM.
B3anMo3zaMeHs€MOCTh  pa3IMYHBIX  BUAOB  IMKJIOB. HBapumaHT ULHUKIIA.
CocraBneHue LUKIA C HCIOJB30BAHUEM 3apaHEe ONpPENEIEHHOIO WHBAPUAHTA
LUKIIA.

JIOKyMEHTHpOBaHUE IIPOTPaMM. Hcnonp3oBanue KOMMEHTApHUEB.
[ToaroroBka onucanust TpOrpaMMbl 1 MHCTPYKIIMH JJISI IOJIB30BATEIIS.

Anroput™bl 00pabOTKHU HATypaJIbHbIX YHCEJ, 3alMMCAHHBIX B MO3ULUOHHBIX
CUCTEMaxX CYHUCJICHUS: pa30HeHHe 3almucu 4Yucia Ha OTACNbHbIE HHUQPHI,
HaXOXJEHUE CYMMbl U TMPOM3BEINEHUA ULU(Dp, HAXOXKIECHUE MaKCHUMaIbHOU
(MUHUMAJIBHOW ) U PBI.

Haxoxnaenue Bcex IMpOCTBIX 4YHCEN B 3aaHHOM auarnasoHne. [Ipencrasienue
quciia B BUA€ HaOOpa MPOCThIX COMHOXKUTENEH. ANTOpUTM OBICTPOrO BO3BEAEHUS
B CTCIICHb.

O06paboTka JaHHBIX, XpaHAuxcs B (paitnax. TexcToBble v TBOUYHBIE (Qailiibl.
daitnioBble nIepeMeHHbIe ((ailnoBble ykazatenu). Urenwe u3 Qaitna. 3anuch B
daii.

Pazbuenue 3amaun Ha noazanaun. [loamporpammel (mpoueaypsl U QYHKIIHH).
Pexypcusa. PexypcuBHble 00bekThl ((pakranbl). PexypcuBHbIe mpoueaypsl u
¢ynkuuu. Mcnonb3zoBaHue cTeka Juisl OpraHu3aluy PEKypPCUBHBIX BBI30BOB.

Hcnonb3oBaHWe CTaHAApTHOM OHOJMOTEKH SI3bIKa MPOrPAMMHUPOBAHU.
[Tonkmtouenne  OMOAMOTEK  MOANPOTrpaMM  CTOPOHHUX  NPOU3BOJUTEINIEH.
Moy ibHBIM NPUHITUI TOCTPOCHUS TPOTPAMM.

Uucnennble Metoapl. TouHoe U NPUOMMKEHHOE pelIeHUsS 3aJlayuu.
YuclieHHbIE METOJIbI pEUICHUSI YPAaBHEHMI: METOJ nepedopa, METO/1 MOJIOBUHHOIO
nenenus. [lpubGmmxkEéHHOE BBIYMCIEHUE AJIUH KPHUBBIX. BhIuncieHue miomaaen
Guryp ¢ NOMOUIbIO YMCICHHBIX METOAOB (METOJ HPAMOYTOJIbHUKOB, METO[



tpaneruii). [louck Makcumyma (MuHUMYMa) GYHKIAA OJHOM TMEPEMEHHOU
METOJOM IOJIOBUHHOTO JEIECHUS.

OO0paboTka CHMBOJIBHBIX  JIaHHBIX. BcCTpoeHHble  (QYHKUMHM — A3bIKa
pOrpaMMHUPOBaHUs i1 0OOpaOOTKH CUMBOJBHBIX CTPOK. AJTOPUTMBI 0OOpaOOTKHU
CUMBOJIBHBIX CTPOK: TOJCYET KOJMYECTBA IIOSBIECHUN CHMBOJIA B CTPOKE,
pa3OveHrue CTpOKM Ha CJOoBa MO NPOOEIbHBIM CHUMBOJAM, MOWCK MOJCTPOKH
BHYTPM JAHHOM CTPOKHM, 3aMEHA HAWUJICHHOW IIOJCTPOKH HA JPYryK CTPOKY.
I'enepanusi Bcex CIOB B HEKOTOPOM al(aBUTE, YAOBIECTBOPSIOIMX 3aJaHHBIM
orpannueHusM. [IpeoOpa3zoBaHue yucia B CHMBOJIBHYIO CTPOKY M 0OpaTHO.

MaccuBel W TMOCIENOBaTENIbHOCTH 4YHcesl. Bbluncienune 000OIMIEHHBIX
XapaKTePUCTUK AJIEMEHTOB MAaCCHBA WJIM YMCIOBOM MOCJIEI0BATEILHOCTH (CYMMBI,
IPOU3BEAECHUS, CPEeIHEro apupMeTUYECKOro, MUHUMAJIBHOTO M MaKCHMaJbHOTO
3JIEMEHTOB, KOJHMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOLIMX 33JJaHHOMY YCIJIOBHIO).
JIvHEeNHBIN MOUCK 3aJaHHOTO 3HAYEHHS B MAaCCHBE.

CoptupoBka ogHOMEpHOro MaccuBa. [IpocTbie METOBI COPTUPOBKU (METOJ
ny3bIpbKa, METOJl BbIOOpa, COpPTHUpOBKa BcTaBkamu). COpPTUPOBKA CIUSHUEM.
beictpas coptupoBka MmaccuBa (amroput™m QuickSort). JIBOMUYHBI MOUCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymepHBIE MacCuBbl (MaTpHIbl). AJTOPUTMBI 00paOOTKU JBYMEPHBIX
MacCCHBOB: 3all0JJHEHHUE ABYMEPHOTO YHCIOBOIO MAacCHBA MO 3aJJaHHbIM ITPaBUJIaM,
MOMCK JIEMEHTA B IBYMEPHOM MacCUBE, BBIYKMCIIEHHE MaKCUMyMa (MUHUMYyMa) U
CyMMBbI 3JIEMEHTOB JBYMEPHOIO MAacCHBa, MEPECTAHOBKA CTPOK M CTOJIOLOB
JBYMEPHOT'O MAacCHBA.

HNudopmanuoHHbIe TEXHOJIOTUU

TexcroBbiii mpouieccop. PenaktupoBanue u ¢opmatupoBanue. I[IpoBepka
opdorpagun u rpammatuku. CpeacTBa IMOUCKA M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  Mcnons3oBanme  crwieil.  CTpyKTypUpPOBaHHBIE — TEKCTOBBIE
nokymeHTsl. CHocku, ornaBiaeHue. KoiulekTuBHas padoTra ¢ JIOKYMEHTaMHU.
NHcTpyMeHTBI pelieH3upoBaHus B TEKCTOBBIX Mpoleccopax. O0auyHble CEPBUCHI.
Henosast mnepenucka. Pedepar. I[lpaBuna uuTHpOBaHUS HUCTOYHHKOB U
opopmieHus Oubnuorpapuyeckux ccbulok. OpopmileHHE CIHCKA JUTEPATYPHI.
3HAKOMCTBO C KOMIIBIOTEpPHOM BEPCTKOM TekcTa. TeXHWyeckue cpencTtBa BBOJA
TekcTa. CHenualu3upoBaHHbBIE CPEACTBA PEJAKTHUPOBAHHS MATEMATHYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/layd aHalIW3a JaHHBIX: MPOTHO3MPOBAHUE,
Kjaccuukanus, KiacTepusauus, aHaiu3 OTkJIoHeHuH. IlocnenoBaTenbHOCTH
pemieHus 3a7a4 aHajau3a JaHHBIX: COOp TMEPBUYHBIX JTAHHBIX, OYUCTKA W OICHKA
KauecTBa JaHHBIX, BHIOOp W/WIIM MOCTPOEHHE MOJIENH, MpeoOpa3oBaHKue JaHHBIX,
BU3yaJIM3allisl TaHHBIX, HHTEPIpPETAUs pe3ysbTaToB. [Iporpammubie cpeactsa u



WHTEPHET-CEPBUCHI JJI1 00paOOTKU W TIPEACTABICHUS NaHHBIX. boibiue gaHHbIE.
Mammnnoe o0yuenue. MHTeIeKTyanbHbIN aHaIU3 JaHHbBIX.

AHaJIU3 JJaHHBIX C TOMOIIBIO AJIEKTPOHHBIX TaOuIll. BhIUuMClIEHHE CyMMBI,
cpeaHero apupMeTHIecKoro, HanbOOIbIIETO (HAMMEHBIIET0) 3HAYCHUS Uana30Ha.
Boruucnenne kosdduimenta Koppensiuu JIByX psAaoB maHHbIX. [locTpoenue
CTOJIOUATHIX, JMHEHYAThIX M KpyroBblx nuarpamm. [locTtpoenue rpadukoB
dbyukiuit. [Togbop nmuHUM TpeHIa, pEIIeHHE 3a/1a4 TPOTHO3UPOBAHUS.

UuclieHHOE pEIlIeHHEe YpaBHEHUH C TOMOIIBI0 Moa0opa mapameTpa.
Ontumuzanus Kak MOMCK HAWJIYUIlero PElIeHUs B 3aJaHHbIX ycinoBusix. LleneBas
dbyHKIMg, orpaHuueHus. JIokambHbIE U TIIOOQJIBHBIA MHHHUMYMBI 1IE€TIE€BOMN
¢bynkuuu. Pemenue 3a1a4 onTUMHU3AIUMU C TOMOIIBIO 3JIEKTPOHHBIX TaOJUII.

11 KITACC

Teopernueckne 0CHOBbI HHPOPMATUKH

Teopernyeckue mMOAXOAbI K OIEGHKE KojaudecTBa uWHMoOpMaiuu. 3akoH
agmutuBHOoCcTH uMH@PopManuu. Popmyna Xaptinu. Mubopmarus u BEepOSITHOCTS.
®opmyia [llenHoHa.

Anroputmbl cxatus JaHHbIX. AsroputM RLE. Anroputm Xaddmana.
Anroputm LZW. ANTOpuTMBI CKAaTHSL JAHHBIX C IIOTEPSMH. Y MEHBIICHHE
r1yOuHBI KoJupoBaHus 11BeTa. OCHOBHBIE e anroputMoB cxkatust JPEG, MP3.

CkopocTh mepenadyd JaHHBIX. 3aBHCUMOCTb BPEMEHHM Ie€peladyd  OT
UH(OPMAIMOHHOTO O00BbEMA JAHHBIX M XapaKTEPUCTUK KaHaja CBs3U. [IpuduHb
BO3HUKHOBEHHUs OIIMOOK TIpU Tmepenade JaHHbIX. KoJbl, TMO3BOJISIONINE
OoOHapy>XuBaTh U HMCHPABJISATH OLIMOKH, BO3HUKAIOUIME TMPU MEpeaade JAaHHBIX.
Paccrosinne Xsommunra. Koguposanue ¢ moBropenrem 0utoB. Koasl XaMMuHra.

Cucrtembl. KoMIIOHEHTBI cucTeMbl W WX B3auMmozeincTBhe. CHUCTEMHBIH
addekrt. YnpapneHue kak nHGopMarmoHHkI nporecc. OOpaTHas CBS3b.

Mopenun n monenupoBanue. Llens monenupoBanusa. COOTBETCTBUE MOIEIH
MOJIETTUPYEMOMY OOBEKTY WJIU TPOIECCy, enu MoaenupoBanus. dopmanmsanus
MPUKJIAJIHBIX 3a]1a4.

[IpeacraBinenne pe3yabTaToOB MOJCIMPOBAHUA B BUIE, YAOOHOM s
BOCIIpUATHS YeloBeKoM. ['paduueckoe npeacraBieHue JaHHBIX (CXEMbI, TaOJIHIIbI,
rpadukn).

I'padpr. OcnoBHbIe nonsTH. Buasr rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MATpHI], CIHUCKOB CMEXHOCTU. Pemenue
QITOPUTMUYECKUX  3a/a4, CBS3aHHBIX C aHaimu3oM rpadoB (MOCTpOEHUE
ONTUMAJILHOTO TyTH MEXKAY BepliuHaMu Trpada, ompeaereHue KOoJIu4ecTBa
Pa3IMYHBIX IYTEH MEXIy BEPUIMHAMU OPUEHTHUPOBAHHOIO AIUKINYECKOTO

rpada).



JlepeBbs. bunapHoe nepeBo. [lepeBbs momcka. CrocoObl 00Xona jepeBa.
[IpeacraBnenue apudMeTHUECKUX BHIPAXKEHUM B BHUE AepeBa. [JuckpeTHble Urpbl
JIBYX UTPOKOB C ToyiHOM uHdopmanueit. [loctpoenue nepesa nepedopa BapuaHTOB,
OTHCAHUE CTPATETHH UTPHI B TAOTWYHOU (popme. BBIMTPHINIHBIE U TIPOUTPHITITHBIC
MO3UILINU. BBIUTPBILIHBIE CTPATErUH.

CpenctBa MCKYCCTBEHHOrO0 MHTEJUIEKTa. CepBHUCHl MAIIMHHOTO IEPEBOJIa U
pacrio3HaBanusi ycTHOM peun. KorHuTuBHbIe cepBuchl. neHTUduUKaIus 1 mouck
U300paxeHUM, pacrio3HaBaHKe JIULL. CamooOyyaromuecs CHUCTEMBL.
HckyccTBEHHBIM HMHTEIJIEKT B KOMIBIOTEPHBIX Urpax. Mcmoib3oBaHHE METOJIOB
UCKYCCTBEHHOT'O MHTEJUIEKTa B OOydYaronmx cuctemax. Vcronb3oBaHue METOI0B
UCKYCCTBEHHOI'0 MHTeJIeKTa B poOoToTexHuke. MuTepHer Bemieit. [lepcnexkTuBbl
Pa3BUTHUS KOMITBIOTEPHBIX UHTEIUICKTYyJIbHBIX cucTeM. HelipoHHbIE ceTH.

AJITOPUTMBI H IPOTPAMMMPOBAaHNE

@opmanu3anuss  NOHATHS — anropurma.  MammnHa — TeropuHra  kak
YHUBEpCalibHasi MOJieJib Beruuciaenuil. Tesuc Yépua—Trwropunra.

OlLleHKa CIIO)KHOCTH BBIUMCICHHH. Bpems paboThl U 00bEM HCIOIB3YEMOM
namsiTd, WX 3aBUCHUMOCTh OT pa3Mepa HUCXOJHBIX JaHHbIX. OlleHKa
ACHUMIITOTUYECKOW CIIOKHOCTH  QITOPUTMOB. AJITCOPUTMBI  MOJMHOMHUAJIBHOU
cnoxuoct. Ilepebopubie anropuTmbl. [IpuMepsl pa3IMUYHBIX — aJTOPUTMOB
pelIeHns OJJTHOM 3a/1a4ud, KOTOPBhIE UMEIOT PA3IMUYHYIO CIOKHOCTb.

[Touck mpocThIX YMCeNn B 3aJaHHOM JHMAIla30HE C TMOMOIIBI0 alropuTMa
«peuieTo DparocheHay.

MHoropa3psigHbIe [IeTbIe Yncia, 3a0a91 JUTHHHOW apu(METHUKH.

CrnoBapu  (accollMaTHBHBIE MAaCCUBBI, OTOOpaKeHMsI).  XDII-TAOJIUIIBI.
[TocTpoenue andaBUTHO-4ACTOTHOTO CJIOBAPS JUIsl 3aJaHHOTO TEKCTa.

Crexku. AHamM3 NPaBUIBHOCTH CKOOOYHOTO BhIpakeHUs. BriuncieHnue
apu(pMETUYECKOTO BBIPAKEHHUS], 3aIITUCAHHOIO B TOCTPUKCHOHN (hopMme.

Ouepenu. Mcnonbs3oBanue ouepey 115l BDEMEHHOTO XpPaHEHUS JaHHBIX.

Anroputmbel Ha Tpadax. [locTpoeHne MHHHMaIBHOTO OCTOBHOTO JI€peBa
B3BCILICHHOTO CBSI3HOT'O HEOpUEHTHpOoBaHHOTO rpada. KommuecTBo pa3audyHBIX
nyTel MEXJy BEpIIMHAMU OPUEHTHPOBAHHOTO AlMKJIMYECKOro rpada. Aiaroputm
JIEMKCTpBL.

JepeBps. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYP. IBonuHBIE
(ounapubie) aepeBbs. [locTpoeHnue naepeBa mjig 3aJlaHHOTO apUPMETHUECKOTO
BbIpakeHUs. PeKypcuBHbBIE alropuTMbl o0xoja jaepeBa. Mcmosib3oBaHHE CTeKa U
ouepenu st 00xoja AepeBa.

JluHamuueckoe NOporpaMMHUpPOBAHME KaK METOJl pEIIeHUs 3ajlady C
COXPaHEHUEM IPOMEKYTOUHBIX PE3YyJbTATOB. 3aJayH, PEIIaeMble C MOMOIIbIO



JUHAMMYECKOTO MPOTPaMMHUPOBAHUS: BBIUMCICHUE PEKYPCUBHBIX (DYHKIIHM,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTHUMHU3ALIUH.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
knaccel. CBoiicTBa M MeTONbl 00bEKTOB. OOBEKTHO-OPHUEHTHPOBAHHBIN aHAU3.
Pa3paboTtka mporpaMM Ha OCHOBE OOBEKTHO-OPHMEHTHPOBAHHOTO MOAXO/A.
WNukancynsanus, HacaeqoBaHUE, MOTUMOPPU3M.

Cpensl ObicTpoil pazpaboTku nporpamm. I[IpoekTupoBanue uHTEpderica
nosib3oBaTens. Mcrnonb3oBaHWE TOTOBBIX — YNPABIAEMBIX  3JEMEHTOB s
OCTpOeHUs HHTEpdeErica.

O630p  s3bIkOB  mporpammupoBaHusi.  Ilonstme o  mapaaurmax
IPOrpaMMHUPOBAHHSL.

NudopmanuoHHbIe TEXHOJIOTUU

Otanbl  KOMIIBIOTEPHO-MAaTEMAaTUYECKOIO0  MOJEIUPOBAHMS: IOCTAHOBKA
3ajayd, pa3paboTKa MOJENW, TECTUPOBAHUE  MOJENIH, KOMIIBIOTEPHBIN
DKCIIEPUMEHT, aHAJIN3 PE3YyJIbTaTOB MOJEINPOBAHUS.

Juckpetuzanuss Mpu MaTEMaTUYECKOM MOJEIMPOBAHUU HEMPEPBIBHBIX
npoueccoB. MogenupoBanue JBHKEHHsS. MoJenupoBaHue OHOJOTMYECKHUX
cucTteM. MaremaTMdyecKue  MOJEIM B 3KOHOMHKE.  BplunciauTenbHbIe
HKCIIEPUMEHTHI C MOJEISIMHU.

OO0paboTKka pe3yJbTaTOB 3KCIEpUMEHTa. MeTo HauMEHBIIUX KBaJpaTOB.
OueHka YHCIOBBIX MapaMETPOB MOJEIUPYEMBIX OOBEKTOB U  IPOLIECCOB.
BoccranoBieHue 3aBUCUMOCTEN IO pe3yJIbTaTaM dKCIEPUMEHTA.

BepostHoctapie  Momenu.  Meroast Monte-Kapno.  Mmurtannonnoe
MojienrpoBaHue. CHCTEMbI MAaCCOBOTO 00CITY KMBaHMSL.

Tabnuunble (pendanuMoHHBIC) O0a3bl JaHHBIX. Tabnuila — TpeACTaBICHUE
cBeJieHHI 00 OJHOTHHHBIX 0OBekTax. Iloise, 3amucek. Kmrou tabaumel. Pabora ¢
roToBOM 0a30il JaHHBIX. 3amnojiHeHue Oa3bl naHHbIX. [louck, copTHpoBKa u
¢GubTpalys 1aHHBIX. 3ampockl Ha BBIOOPKY JaHHBIX. 3alpoChl C MapaMeTpaMu.
Brruucnsiemsie moss B 3anpocax.

Mmuororabnuunbie 0a3bl  JaHHBIX. Tumbl CcBA3ed Mexay TaOIUIaMU.
Buenmnuii kitou. [enmocTHOCTh 0a3bl JaHHBIX. 3aMPOCHl K MHOTOTA0IMYHBIM 0a3am
JAHHBIX.

HNuTepuer-npuioxenus. [IoHaTHE O CEpBEPHOM U KIMEHTCKOW YacCTsX CauTa.
TexHonO0THSsl «KIUEHT — CepBep», €€ NTOCTOMHCTBA U HeNoCTaTKU. OCHOBBI S3bIKA
HTML wu xackaanwix tabmun ctuieit (CSS). Cuenapum Ha s3bike JavaScript.
®opMbl Ha BEO-CTpaHULIE.

Pa3memnienue Be6-caiiToB. Ycimyra xoctunra. 3arpyska (aiioB Ha CailT.

BBon m300pakeHuil C HUCMOIB30BAHUEM PA3IUYHBIX HU(PPOBBIX YCTPOMCTB
(dpoBbIX (poToanmapaTtoB U MHUKPOCKONOB, BHUIEOKAaMep, CKAaHEPOB U JIPYTUX



ycTpoiicTtB). ['padmueckuii pegakrop. Paspemenne. Kagpuposanue. Mcnpasienue
nepcrekTuBbl. I'mcrorpamma. Koppekuuss  ypoBHEH, KOpPpEKUHsS  IIBETa.
ObGecuBeunBanue 1BETHBIX u300paxeHui. Perymb. Pabora ¢ oOnactsamu.
OUNbTPBL.

MHorocnoliabie H300pakeHus. TekcTtoBele ciion. Macka crnos. Kanambl.
Coxpanenue BblfeneHHONW obOnactu. [loaroToBka miutoCTpanuii Juisi BeO-CaiToB.
AHHUMHPOBaHHBIE N300pAKEHUS.

Bekropnas rpaduka. IlpumurtuBbl. HM3MeHeHHe MOpsSAKAa 3IIEMEHTOB.
BripaBHuBanue, pacnpenenenue. I'pynmupoBka. Kpussie. @opmaThl BEKTOPHBIX
pucyHkoB. Mcnonb3oBanue KOHTYpoB. BekTopuzaius pacTpoBBIX U300paKEHU.

[IpyHUMNBI  [OCTPOCHUS W PENAKTUPOBAHUSA TPEXMEPHBIX  MOJEIIEH.
Cerounble monenu. Marepuansl. MoaenUMpoOBaHUE HMCTOYHHUKOB OCBEIICHUS.
Kamepnl. AnnutuBHbie TexHosnoruu (3D-mpuntepsi). [loHsiTHe 0 BUpTyalibHOM
PEanbHOCTH U JONIOJIHEHHOM PEAIBHOCTH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOTPAMMBI 11O
MHO®OPMATUKE (YTJIVBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHETO
OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM9HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOydJaronmxcsi pyKOBOJCTBOBAaThCS CGHOPMHUPOBAHHON BHYTPEHHEH MO3UIIMEH
JUYHOCTH, CHUCTEMOM UEHHOCTHBIX OpHUEHTAIMM, NO3UTUBHBIX BHYTPEHHHUX
yOeXKJICHUN, COOTBETCTBYIOUIUX TPAAUIMOHHBIM IIEHHOCTSIM  POCCHMCKOIO
o011ecTBa, paclIMPEHUE KU3HEHHOTO OMNBITA U OMbITa JEATEIBHOCTH B IpPOLIECCE
peanu3anuMyd  CpeACTBaMU  y4eOHOTO TMpeAMETa OCHOBHBIX  HAIpPABJICHHM
BOCIIUTATEIILHOM I€SITENBHOCTH.

B pesynpraTe usydyeHus MHGOPMATHKKA HA YpPOBHE CPEAHEro OOLIEro
oOpazoBaHust y oOyuaronierocsi OyayT chOpMUPOBAHBI CIEAYIOIINE JIMYHOCTHBIC
pe3yabTaThI:

1) rpa:k1aHCKOTr0 BOCIIMTAHMS:

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX IpaB MU OOS3aHHOCTEH, yBaXKEHUE
3aKOHa U [paBOMNOpsAJKa,  COOJIIOJIEHHE  OCHOBOIOJAralIIUX  HOPM
MH(OPMAIMOHHOIO MpaBa U MH()OPMAIMOHHON O€3011aCHOCTH;

TOTOBHOCTh IPOTHUBOCTOATH HWJEOJOTUU JIKCTPEMH3Ma, HAIMOHAIN3MA,
KCeHO()OOMH, AUCKPUMHUHAIIMK 110 COIMAIbHBIM, PEJIIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIbHBIM NPU3HAKaM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

LEHHOCTHOE OTHOILIEHHE K UICTOPUYECKOMY HACJIEINI0, TOCTHXKEHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHNMaHUE 3HaYeHUsI MH)OPMATHUKN KaK HAyKU
B KU3HU COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUSI, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTh OIEHHUBATh CHUTYAI[MI0O U MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBbIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
cetu HTEpHET;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAas OCTETHUKY HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA;

CIIOCOOHOCTh BOCHPUHHMMATH PA3JIMYHBIE BUIbI HMCKYCCTBA, B TOM YHCIE
OCHOBAHHOT'O Ha MCIOJIb30BAaHUHU WH()OPMAIIMOHHBIX TEXHOJIOTUH;

5) pu3nyecKoro BOCIMTAHMS:

chOpMUPOBAHHOCTh ~ 3I0pOBOTO U Oe3omacHoro  oOpa3za  JKH3HH,
OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY 3/I0DOBbIO, B TOM YHCIE€ 3a CUET



coOmro/ieHrs TpeOoBaHUM OE30MacCHOM IKCIUTyaTallui CPEJICTB UHPOPMAIITMOHHBIX
Y KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI;

6) TPy10BOI0 BOCIIMTAHMS:

FOTOBHOCTh K AKTUBHOM JEATEIIBHOCTA TEXHOJOTUYECKOW M COLUAIBHOMN
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSITEIILHO
BBITIOJTHATh TaKyIO JEATEIbHOCTD;

uHTepec K cdepam mpodeccuoHaTbHONW JESITEIBbHOCTH, CBSI3aHHBIM C
uHpOpMATUKON, TPOrpaMMHUpPOBAHUEM U HWH(POPMAIMOHHBIMU TEXHOJOTHSMU,
OCHOBAaHHBIMH Ha JOCTIDKCHHSIX HAayKH HH(POPMATUKH M HAYYHO-TEXHUYECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIA BHIOOp Oyaymied mnpodeccun u
peann30BbIBaTh COOCTBEHHbBIC KU3HEHHbIC TIJIAHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHMI0 U CamMOOOpa3OBaHUIO Ha
MPOTS)KEHUU BCEU KU3HU;

7) 3K0JIOrn4eCKOro BOCIIMTAHMS

OCO3HaHHWE TI00aJTBLHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIeM W TMyTel ux
pemieHusi, B TOM 4YHuCI€ C Y4ETOM BO3MOXXHOCTEH HMH(POPMALUOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

8) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH, JOCTHKEHHUSM HAay4YHO-TEXHHUYECKOIO Iporpecca H
00I11IeCTBEHHON MPAKTUKH, 32 CYET MOHUMAHUS POJIU UH(POPMAITMOHHBIX PECYPCOB,
MH()OPMAIIMOHHBIX MPOIECCOB M HH(MOPMALMOHHBIX TEXHOJOTHN B YCIOBHUSIX
1udpoBoit Tpanchopmauu MHOTUX Chep )KU3HU COBPEMEHHOTO OOIIIECTRA;

OCO3HAaHHE IIEHHOCTHM HAYYHOW MAESATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATH
IIPOEKTHYIO M UCCIIEN0BATENBCKYIO AEATEIbHOCTh NHINBUAYAIBHO U B TPYIIIIE.

B mporiecce nocTuxkeHusl JTUYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOrpPamMMBbI
no wuHopMartnke y O0OydYarOIIUXCS COBEPIICHCTBYETCS  AMOILMOHAIbHbBIN
WHTEJUICKT, P noiaratonuii choOpMHUPOBAHHOCTS:

CaMOPETyJIMPOBaHUS, BKIIOYAIOLIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJCHHE, CIOCOOHOCTh aJanTUPOBATHCSI K
SMOIMOHAJILHBIM U3MEHEHUSIM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIIOYAIONIECH CTPEMIICHUE K JTOCTHXKECHUIO LIENU U
yCIexy, ONTUMHU3M, MHUIIMATUBHOCTb, YMEHHUE [IEUCTBOBATb, MCXOJs U3 CBOMX
BO3MO>KHOCTEH;

SMITATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh AMOIMOHAIBLHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 MPHU OCYIIECTBICHUUM KOMMYHHUKAIUU, CIOCOOHOCTH K
COYYBCTBHUIO U CONIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIMX CITIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCA, TIPOSIBIISITH HHTEPEC U pa3peiiaTb KOHPIUKTHI.



METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrate wu3yueHus HHPOPMATHKKM HA YPOBHE CpPETHETO OOIIEro
oOpazoBanmsi 'y oOydaromerocs OyayT choOpMHUpPOBaHBI —MeETalpeaMETHBIC
PE3yJIbTaThl, OTPAKEHHBIC B YHHBEPCAIbHBIX yUCOHBIX ICHCTBHSIX, & UMEHHO —
NO3HAaBaTeNIbHbIE YHUBEpCANbHBIC ydeOHBIE JACUCTBHS, KOMMYHHKATHBHBIC
yHHUBEpCaJIbHbIE y4eOHBIC NEHCTBHUS, PETYNATUBHBIC YHHBEpPCAIbHBIC ydeOHBIC
JeMCTBHS, COBMECTHAS 1€ATEIbHOCTb.

Ilo3HaBaTe/IbHbIC YHUBEPCaJIbHbIE yYeOHbIE 1eiiCTBUA

1) 6a30Bble JIOrHUecKHe AeHCTBUSA:

CaMOCTOSITENIbHO  (OpMyJIHpOBaTh W aKTyaJU3UpOBaTh  Mpodiemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYLIECTBEHHBIH MPU3HAK WMJIM OCHOBAaHUS IJI CPAaBHEHUS,
KJaccuukanuu u 0000IeHHUS;

ONpeneNsaTh LEJIU AEATENbHOCTH, 3aJ1aBaTh IapaMeTpbl W KPUTEPUH HX
JNOCTH)KEHHS,

BBISIBJISITh 3AKOHOMEPHOCTH ¥ IPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSX;

pa3pabaThiBaTh IUIaH pEIICHHsS] MPOOJEMbl C Y4ETOM aHAIM3a MMEIOIIHUXCS
MaTepHaAIbHBIX U HEMAaTepUaIbHbIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEILHOCTD, OLIECHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM ACSITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEANBHOTO,
BUPTYAJIbHOT'O 1 KOMOMHUPOBAHHOTO B3aMMOJICHCTBHSI;

pa3BHBaTh KPEATUBHOE MBILIJIEHUE TIPHU PELLIEHUH KU3HEHHBIX ITPOOJIEM.

2) 0a3oBbI€e HCCIeI0BaTEIbCKHE AeiiCTBUA:

BJIAJICTh HABBIKAMH Y4E€OHO-UCCIIE0BATEILCKON U MTPOESKTHOM JESITEIIbHOCTH,
HaBbIKAMM  pa3pelieHus npodiieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATENIbHOMY MOUCKY METOJIOB PELIEHUs MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB [TO3HAHHS;

OCYLIECTBJIATh Pa3jIUYHbIE BHJbBI JACSITEIBHOCTH II0 TMOJYYEHHIO HOBOIO
3HaHUS, €r0 MHTEpIpeTaly, MpeoOpa30oBaHUI0 M TNMPUMEHEHHUIO B Pa3IMYHBIX
y4e€OHBIX CHUTYyalMsIX, B TOM 4YHUCJIE€ NpPU CO3JaHUU YYEOHBIX U COLMAIBHBIX
IPOEKTOB;

(GopMupOBaTh HAYYHBIA TUI MBIIUICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATHSIMU U METOJIAMH;

CTaBUTh M (OopMyJIHpOBaTh COOCTBEHHBIE 3aJlayd B 00pa3oBaTENbHON
NEATENbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;



BBISIBIISITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUNOTE3y €€ pelleHUs, HaXOAUTh apryMEHTHl Jis J0Ka3aTelbCTBa
CBOUMX YTBEPXKICHHM, 3a1aBaTh TapaMETPhl M KPUTCPUU PEIICHMUS;

aHAIM3UPOBATh TIOJIYYCHHBIC B XOJI€¢ PEIICHUS 3aJadyd  Pe3ybTaThl,
KPUTHUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHUBATH MMPUOOPETEHHBIN OIIBIT,

OCYIIECTBJIAThH IIEeJICHANIPABICHHBIA TOUCK TEPEeHOCa CPEICTB M CIOCOOOB
JENCTBUA B MPOGECCHOHATBHYIO CPEy;

yMETh TEPEHOCUTHh 3HAHUS B IMO3HABATEIBHYI0 M NPAKTUYECKYIO 00J1acTh
KU3ZHENIEATEIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIC WJCH, MpEJjlaraTb OPUTHHAIBHBIC TOIXObI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4UH, JOMYCKAIOIINE albTePHATUBHBIC PEIICHUS.

3) pa6ora ¢ nnpopmanueii:

BJIAJIETh HaBbIKAMU MOJYYEHUS MH(DOpPMAIMU U3 UCTOYHUKOB Pa3HbBIX THUIIOB,
CaMOCTOSATENIbHO  OCYIICCTBJIATh  TIOWCK,  aHANW3, CHCTEMATH3aIldi0 U
WHTEPIPETANNUIO HHPOPMAIMH PA3TNIHBIX BUIOB U (OPM MPEACTABICHHUS;

co3JaBaTh TEKCThl B pa3IW4yHBIX (opmaTax ¢ y4ETOM Ha3HAYCHUS
uHdopMaIlMl U IIeJIEBOM  ayJIMTOpUM, BBIOMpas ONTUMAIBHYIO  (GopMy
IIPE/ICTABIICHUS U BH3yaJIU3alliy;

OIICHUBATh JOCTOBEPHOCTh, JCTUTUMHOCTh WH(MOpPMAIUU, €€ COOTBETCTBUE
IIPABOBBIM M MOPAITBHO-ITHIECKUM HOPMaM;

UCIIOJIb30BaTh  CPEICTBa  WH(MOPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTUNA B PEIICHUH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OpPraHU3alMOHHBIX
3a7a4 ¢ COOJIOJICHHMEM TpeOOBaHUN HSProOHOMHUKHU, TEXHUKH OE€30MacCHOCTH,
TUTHEHBI, pEeCypcocOepexeHus, TMPaBOBBIX H OJTHYECKHUX HOPM, HOpPM
uH(OPMAITMOHHON O€30MTaCHOCTH;

BJIAJ€Th  HABBIKAMHM  pAacloO3HaBaHWA W 3allUThl  MH(OpMaIuH,
uH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

KoMMyHMKATHBHbBIE YHHBeEpPCAJbHbIE YueOHbIe 1eiCcTBUSA

1) oOmenmne:

OCYIIIECTBIATH KOMMYHHUKAITUU BO BeeX cpepax KU3HU;

pacrio3HaBaTh HeBepOallbHBIC CpEACTBAa OOIIEHUs, ITOHMMATh 3HAUYCHHUE
COITMAJILHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(JIMKTHBIX CHUTyallud u
CcMSTr4aTh KOH(QIUKTHL;

BIAJCTh  PA3IUYHBIMH  Croco0aMu  OOIIEHUS W B3aUMOJCHCTBUS,
aprYMEHTHUPOBAHHO BECTH JIUAJIOT, YMETh CMATYAaTh KOH(PJIMKTHBIEC CUTYallH;



Pa3BEPHYTO M JIOTMYHO H3JIarath CBOK TOYKY 3pPE€HUS C HCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHas [1eITeJIbHOCTh:

MMOHUMAaTh W HMCIOJb30BaTh MNPEUMYILIECTBA KOMAHIHOM M WHIWBUIYaJIbHOU
paboTHI;

BBHIOMpaTh TEMATUKy M METOAbl COBMECTHBIX JEHCTBUH ¢ Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXI0T0 YJIeHa KOJIJIEKTUBA;

NpUHUMATh 1EJIM  COBMECTHOM  JEATECIBHOCTH, OPraHU30BbIBATH U
KOOPAWHUPOBATh JIEUCTBUS MO HUX JOCTHKECHUIO: COCTABJATH IUIAH JCHUCTBHU,
pacrpenensaTh pojid ¢ Y4éTOM MHEHHH YYaCTHHUKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM pabOThlI;

OLICHMBATh KA4€CTBO CBOEr0 BKJIAJa M KaXJAOTO Yy4YaCTHUKA KOMAaH]Ibl B
o0 pe3ysbTat Mo pa3padoTaHHBIM KPUTEPUSIM;

npeiaraTh HOBBIE MPOEKTHI, OICEHWBATh HAEH C MO3UIUM HOBHU3HHI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYHIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B PaA3JIMYHBIX
CUTYaIUsIX, IPOSIBIIATh TBOPUECTBO U BOOOpakKEHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIE YHMBepcaJbHbIe YueOHbIe 1elCTBUSA

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYLIECTBIISATh IM03HABATEIBHYHO JESATEIbHOCTD, BBISBIISATH
npo0eMbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIE 3aJja4l B 00pa30BaTEeIbHON
JNEATETbHOCTH U )KU3HEHHBIX CUTYyalUsX;

CaMOCTOATENIbHO ~ COCTaBJATh IUJIAH pELICHHs HNpoOJeMbl C  y4ETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEATIOUTCHUI;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsATh paMKy y4eOHOTro MpeIMeTa Ha OCHOBE JIMYHBIX MPEANIOUYTCHUMH;

JenaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OIICHUBATH TPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IIUPOKOW HPYIUIUU B
pa3HbIX O00JIACTSIX 3HAHMM, IMOCTOSIHHO TMOBBIINIATH CBOM 0Opa30BATENbHBIN U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYAalUsIM, BHOCUTb KOPPEKTUBBI B JIE€STEIBHOCTD,
OIIEHMBATh COOTBETCTBHUE PE3YJIbTATOB LEISAM;

BJIAJE€Th  HABBIKAMM  IO3HABATENBbHOM  peQeKCUH KaK  OCO3HAHMS
COBEPIIAEMBIX JCUCTBUM W MBICIUTEIBHBIX MPOLECCOB, HUX PE3YJIbTATOB H



OCHOBaHHM, UCIOJIb30BaTh MPUEMBI pedIeKCUU Jisi OLIEHKH CUTYyalluu, BbIOOpa
BEPHOT'O PELICHUS;

OIICHUBATh PUCKU U CBOEBPEMEHHO MMPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

NPUHUMATh MOTHBBI M apryMEHThl JPYTrUX INIpU aHajdu3e pe3yJbTaToB
NEATEIIbHOCTH.

3) npuHATHS ce0st M APYTrUX:

NPUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHThl JPYTUX TPU aHajdu3e pe3yJbTaToB
NEeATEIbHOCTH;

pU3HABATH CBOE MPABO U MPABO APYTUX HA OIMIUOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUU JPYTOro YeJI0BEKa.

INPEAMETHBIE PE3YJIBTATBI

B mpomecce m3ydenmst kypca umH(MDOpPMATHKHA YIIIyOJIEHHOTO YpoBHS 6 10
Knacce oOydarommuMucs OyayT JOCTHUTHYTHI  CIACAYIOIIHE  TPEAMETHBIC
pe3yIbTaThI:

BJIAJICHUE TPEACTABICHUSIMH O POJM WHGOPMAIMM U CBSI3aHHBIX C HEH
IPOIIECCOB B TIPHUPOJE, TEXHUKE W OOIIECTBE, MOHATHAMHU «HH(POPMAIIHSIY,
«MHPOPMAIIMOHHBI  TIPOIECC»,  «CHUCTEMa»,  «KOMIIOHCHTBI  CHCTEMBIY,
«cucTeMHbIi d3hPexT», «uHDOPMAITMOHHAS CUCTEMAaY, «CUCTEMA YIIPABICHUS;

BIAJICHUE METOJaMH Toucka uHbopmanuu B ceTu HWHTepHeT, ymeHue
KPUTUYECKHU OIIEHUBATh MH(OpMaIUIO, MONTyYeHHYIO0 U3 ceTu HTepHeT;

YMEHUE XapaKTepHW30BaTh OOJbBIINE JaHHBIC, MPUBOIUTH TPUMEPHI
UCTOYHUKOB WX TIOJIYYCHUS W  HANpPABJICHHWS  WCIOJIL30BAHMS, YMEHUE
KJacCu(UIIMPOBATh OCHOBHBIE 33/laud aHalW3a JaHHBIX (MPOTHO3MPOBAHUE,
Kiaccuduxanus, KJIacTepHu3alus, aHaIu3 OTKJIOHEHUH), MOHUMATh
MIOCJICIOBATEIFHOCTD PEIICHUS 3a7a4 aHaIn3a JaHHBIX: COOp MEPBUYHBIX JAaHHBIX,
OYMCTKAa H OIICHKA KadecTBa [aHHBIX, BHIOOP W/WIM TOCTPOSHHUE MOJEIH,
npeoOpa3oBaHue JaHHBIX, BU3YaIU3alls TaHHBIX, MHTEPIPETAIHSI PE3yIbTaTOB;

MOHMMAHUE OCHOBHBIX MPHUHIMIOB YCTpoWcTBAa W (YyHKIUOHUPOBAHUS
COBPEMEHHBIX CTAIMOHAPHBIX U MOOWJIBHBIX KOMIBIOTEPOB, TEHACHIINI pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUE HAaBBIKAMU PaOOTHI C OIMEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMHU
BUJIaMHA TPOTPAMMHOTO OOECMeYEHUsI JJIg pEHIeHUs Y4YeOHBIX 3a7ad 110
BBIOpAaHHOM CHieIMaIN3allnu;

HaJIMYHE MPEJCTABICHUN O KOMITBIOTEPHBIX CETAX M UX POJIM B COBPEMEHHOM
MUpE, 0 0a30BBIX MPUHITAIIAX OPTaHU3aAUH U (PYHKITMOHHUPOBAHUS KOMITBIOTEPHBIX
ceTedt, 00 OOmMUX MPUHIUIAX pPa3pabOTKu W (YHKIHMOHUPOBAHUS HWHTEPHET-
IIPUIIOKEHHU;



NOHMMaHuE Yrpo3 HWH(POPMAIMOHHON 0€30macHOCTH, HCIIOJIb30BAHUE
METOJOB M CpPEICTB MPOTUBOACUCTBHUS HJTUM Yrpo3aM, COOJIOJEHHE Mep
0€30MacHOCTH, NPEJOTBPAILAIOIINX HE3AKOHHOE PAaCIpOCTPAaHEHUE NEPCOHATBHBIX
JaHHBIX, COOII0/IeHUE TPeOOBaHMI TEXHUKN O€30MaCHOCTH M TUTHUEHBI IIPH paboTe
C KOMITIBIOTEPaMH U JPYTUMU KOMIIOHEHTaMH U(GPOBOrO OKPY>KEHUs, MOHUMAaHHE
IPaBOBBIX OCHOB HCIIOJIb30BAHMS KOMIIBIOTEPHBIX Nporpamm, 0a3 JaHHBIX U
pabotsl B cetu MHTepHerT;

NOHUMAaHUE OCHOBHBIX MPUHUMUIIOB JUCKPETU3ALMHU PA3IUYHBIX BHUIOB
uH(poOpMaIMi, YMEHUE ONpeNesATh HHPOPMALHUOHHBII OOBEM TEKCTOBBIX,
rpadUyecKux M 3BYKOBBIX JaHHBIX MPHU 3aJaHHBIX NapaMerpax IUCKPETHU3allHH,
YMEHHUE OIpPEACNATh CPENHIOI CKOPOCTh II€peladd JIaHHBIX, OLICHUBAaTh
U3MEHEHHE BPEMEHU IMepeayd Npu HU3MEHEHHH HWH(OPMAIMOHHOIO 00BbEMa
JAHHBIX U XapaKTEPUCTUK KaHaja CBS3H;

YMEHHUE HCIIONIB30BaTh MPU PEUIEHUH 3a/1ad CBOKCTBA MO3ULIMOHHOW 3aIluch
YHCEJI, AITOPUTMA ITOCTPOEHHUS 3aIIMCH YUCia B MO3UIIMOHHON CHCTEME CUHUCIICHUS
C 3aJaHHBIM OCHOBAaHUEM M IOCTPOCHMS YHCIA IO CTPOKE, COACPIKALIEH 3aIUCh
3TOr0 4MCia B TMO3UIMOHHOM CUCTEME CYHMCICHHMS C 33JaHHBIM OCHOBAaHUEM,
YMEHHE BBIMOIHATh apHU(PMETHUECKHUE OIEepalrd B TMO3UIMOHHBIX CHCTEMaXxX
CUMCIICHHS,

YMEHHE BBINOJHATh NPeoOpa3oBaHUs JIOTUYECKUX BBIPAKEHUM, HCIIONb3YsI
3aKOHBI aiareOphl JIOTUKM, YMEHHUE CTPOUTHh JIOTUYECKOE BBIPAKEHHUE B
JU3BIOHKTUBHON M KOHBIOHKTUBHOW HOPMaJIbHBIX (hOpMax IO 3aJaHHOUN Tabiuue
VUCTUHHOCTH, HCCJIEN0BATh OOJACTh HCTUHHOCTH BBICKA3bIBaHUS, COAECPKALIETO
NIEPEMEHHBIE, PEIIATH HECI0KHBIE JIOTHYECKUE YPABHEHUS U CUCTEMBI YPABHEHUM;

NOHMMaHuEe 0a30BBIX aJITOPUTMOB OOpPaOOTKM YHUCIOBOM M TEKCTOBOU
uH(popmaluu (3arnuch YMucesl B MO3UIMOHHOW CHCTEME CUMCIIEHUS, HAaXO0XJECHUE
BCEX MPOCTBIX YUCEN B 3aJJaHHOM JMara3oHe, 00padoTKa MHOTOpa3psIAHbIX LETbIX
YHCEJI, AHAJIU3 CUMBOJIBHBIX CTPOK U APYI'HX), aITOPUTMOB ITOMCKA U COPTUPOBKH,
YMEHHME OIpeNeysaTh CIO0XKHOCTh H3y4aeMbIX B Kypce Oa30BbIX aJrOPUTMOB
(cyMMHpOBaHHE JJIEMEHTOB MaccuBa, COpPTUpPOBKAa MaccuBa, MepeOopHbIe
AIrOPUTMBbI, IBOUYHBIM MOMCK) U MPUBOAUTH MPUMEPHI HECKOIBKUX AJITOPUTMOB
Pa3HOU CIIOKHOCTH JUIsl PELIEHUS OJHOW 3a1a4H;

BJIAJICHUE YHUBEPCAIbHBIM SA3BIKOM IPOTPAMMHUPOBAHUSI BBICOKOIO YPOBHS
(Python, Java, C++, C#), mnpencraBieHusSIMH O O0a30BBIX THNAX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHHME HCIIOJIb30BaTh OCHOBHBIE  YIIPaBJISIOIINE
KOHCTPYKI[MM, YMEHHUE OCYILIECTBISATh AaHAINW3 MPEAJIOKEHHOW MPOrpaMMBbl:
OTIPECTIATh PE3YJIbTAaThl PabOTHI MPOrPaMMbl NIPU 3aJaHHBIX MCXOAHBIX JaHHBIX,
ONpENENATh, NPU KAKMX HCXOJHBIX JAHHBIX BO3MOXHO IOJYYEHHE YKa3aHHBIX



pE3yIbTaTOB, BBIABISATH JIAHHBIE, KOTOPHIE MOTYT MPHUBECTH K OIMMOKE B paboTe
porpamMmbl, GOPMYJIUPOBAThH NPEJIOKEHUS 110 YIYUIIEHUIO MPOrPAMMHOI0 KOJIa;

YyMEHUE CO3/aBaTh CTPYKTYPHUPOBAHHBIE TEKCTOBBIC JOKYMEHTHI U
JEMOHCTPAIIMOHHBIE MaTEPHANIBI C UCTIOJIb30BAaHUEM BO3MOKHOCTEH COBPEMEHHBIX
POTrPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

yMEHHUE UCIIOJIb30BaTh AJIEKTPOHHBIE TAOJHUIIBI U aHAlIW3a, MPeCTaBICHUS
U 0o0paboTkM  AaHHBIX  (BKJIKOYAs  BBIUYMCICHUE  CYMMBI,  CPEIHETO
apu(pMETHIECKOTO, HAMOOJBIIETO H HAWMCHBIIETO 3HAYCHUM, pEIICHUE
ypaBHEHUH, BBIOOP ONTUMAJIBHOTO PEIIEHUs, MOA00p JUHUU TPEHIA, PEIICHUE
3a/1a4 MPOrHO3UPOBAHUS ).

B npouecce u3ydenus kypca uHMOpPMATHKU YIIIyOJ€HHOTO YpoBHS 6 11
Kiacce oOydaromuMucs OyAyT  JIOCTHUTHYTHI — CJEAYIOIIME  MpPEeIMETHBIC
PE3yNIbTATHI:

YMEHUE CTPOUTHh HEPABHOMEPHBIE KOJbI, JOMYCKAIOIMe OIHO3HAYHOE
JEKOAUPOBaHUE cOooOIIeHnl (TpedUKCHbIE KOJbI), HCIONb30BaTh MPOCTEHIINE
KOJIbl, KOTOPBbIE MO3BOJISIIOT OOHAPYKUBATh M MCHPABIATH OLIMOKU MPHU Mepeaaye
JTAHHBIX, CTPOUTH KOJ, 00ECIICUMBAIOIINN HAMMEHBIIYIO BO3MOXKHYIO CPEIHIOO
JUIMHY COOOIIECHUSI TPH W3BECTHOM YACTOTE CHUMBOJIOB, TOSICHATH TPHHIIUIIBI
PabOTHI MPOCTHIX AJTOPUTMOB CIKATHSI TAHHBIX;

yMEHHUE pelaTh aIrOpUTMHUYECKHE 3a7aud, CBA3aHHBIE C aHAIN30M rpadoB
(3a7a4M  TIOCTPOCHHMS  ONTHUMAIBHOTO TIYTH MEXAYy BepmMHaMu rpada,
OTIpeNIe/ICHUST ~ KOJWYECTBA  pa3IMYHBIX  MyTed  MEXIy  BEepIIMHAMU
OPHEHTUPOBAHHOTO AITMKINYECKOTO Tpada), yMEHUE MCIOIb30BaTh JECPEBbs MPHU
aHalMM3e W TIOCTPOEGHWU KOJOB U JUIS TPEJACTaBICHUS apuMETHUUECKHX
BBIPAKEHUI, TIPU PEIICHUH 3a]1ay MOMCKAa U COPTUPOBKHU, YMEHUE CTPOUTH JEPEBO
UTPHI TI0 33JIAaHHOMY aJTOPUTMY, pa3padaThiBaTh U 0OOCHOBBIBATH BBIMUTPHIITHYIO
CTPATETHIO UTPHI;

yMEHUE pas3pabaThiBaTh U PEATU30BBIBATH B BHUJEC IporpamMm 0a30BbIC
QITOPUTMBI, YMEHHUE HUCIOJIb30BaTh B MpOrpaMMax AaHHbIC Pa3IMYHBIX THUIIOB C
y4éTOM OTPaHMYCHHUHM Ha JUAINa30H MX BO3MOXKHBIX 3HAYCHHWH, MPUMEHATH NPHU
pEIIeHNH 3a/1a4 CTPYKTYPhI JaHHBIX (CIUCKH, CIIOBApH, CTEKH, OUYepPEIH, ICPEBhs),
UCIIOJIb30BaTh 0a30BBIE OMEpalMMl CO CTPYKTypamMHu JaHHBIX, MPUMEHSTH
CTaHJApTHBIE U COOCTBEHHBIC MOAMPOTPAMMBI ISl OOPaOOTKH YMCIOBBIX JaHHBIX
U CHMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MpHU pa3pabOTKe MNporpaMm OHOIMOTEKU
MOJANpPOTpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOKHOCTH HHCTPYMEHTAIbHBIX
CPEICTB Cpebl pa3paboTKH, YMEHHE UCTIONB30BaTh CPEJICTBA OTIAJAKU IPOTPaMM B
cpene mporpaMMHUpPOBaHUS, YMEHHE IOKYMEHTHPOBAThH MPOTPAMMBI;

yMEHUE CO3/7aBaTh BEO-CTPaHUIIbI;



BJIaJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax JaHHBIX, HX CTPYKTYpe,
CpeACTBax co3JaHusl M pabOThl C HUMH, YMEHHE HCIIOJIb30BaTh TaOJIMYHbBIC
(pensairoHHbIC) 0a3bl JAHHBIX (COCTABIATH 3alPOCHl B 0a3ax JIaHHBIX, BHITIOJIHATH
COPTHUPOBKY W TOHWCK 3amuceil B 0a3e MaHHBIX, HAMOJHATHh pa3padOTaHHYI 0azy
JTAHHBIX) ¥ CIIPABOYHBIE CHCTEMBI;

YMEHHE HMCTIO0JIb30BaTh KOMIIBIOTEPHO-MaTEMaTUUECKHUE MOJICIIH JIJIs aHaJlu3a
00BEKTOB M TMpOIECcCOoB: (opMyaupoBaTh IEJb MOJEIUPOBAHUS, BBHITIOIHATH
aHaau3 pPe3yJbTaTOB, TMOJYYEHHBIX B XOJ€ MOJCIMPOBAHUS, OICHUBAThH
COOTBETCTBHE MOJICTTH MOJEITUPYEMOMY OOBEKTY WM TPOIECCy, MPEICTaBIAThH
pe3yabTaThl MOACIIUPOBAHUS B HATJISITHOM BHIE;

YMEHHE OpraHW30BBIBATh JIMYHOE HWH(POPMAIIMOHHOE TMPOCTPAHCTBO C
WCIIOJIb30BAaHUEM PA3UYHBIX CPEACTB ITUPPOBBIX TEXHOJOTHUH, ITOHUMAHUE
BO3MOXHOCTEH TMHQPPOBBIX CEPBUCOB TOCYMAPCTBEHHBIX YCIYT, ITU(POBBIX
00pa3oBaTeNbHBIX CEPBUCOB;

MOHUMAaHUE OCHOBHBIX MPHUHIIMIOB Pa0bOThI, BO3MOXKHOCTEH M OTpaHUYCHUS
MPUMEHEHHUSI TEXHOJOTHM HMCKYCCTBEHHOTO WHTEIJIEKTa B Pa3IMYHBIX 00JIaCTsIX,
HAJIMYHUE TIPEICTaBICHUNA O Kpyre peniaeMbiX 3a1ad MalluHHOTO OO0Yy4YeHUs
(pacrio3HaBaHUs, KJIacCU(PUKAUMKA ¥ TPOTHO3UPOBAHWS) HAIMYUE TPEICTABICHUIN
00  wucmonp30BaHMM ~ WHGOPMAIMOHHBIX  TEXHOJOTHH B Pa3IMYHBIX
npodecCHOHANIbHBIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne i/m Konrtpoasnbie | IIpakTnueckue
NPOrpaMMbl Bcero o0pa3oBaTebHbIC
padoThI padoThI
pecypcsbl
Pa3nea 1.1ln¢pposasi rpaMoTHOCTH
11 Kommbtotep - yHHBEpcaabHOE yCTPOMCTBO 6
' 00pabOTKH JaHHBIX
1.2 [Iporpammuoe obecnieueHue 6
1.3 KomneroTepHsie cetu
1.4 WNudopmannonnas 6€30macHOCTb 7 2
Uroro no pazaeny 24
Paznen 2. Teopernyeckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue nHpopmanuu B
2.1 PeAt bop 19 2
KOMIIbIOTEpE
2.2 OcHOBBI anredphl JOTUKU 14 1
2.3 KomnbrotepHas apudmernka 7 1
Hroro no pazaeny 40
Paznen 3.AroputMbl 1 NPOrpaMMHUpPOBAHUE
3.1 BBenenue B mporpaMMupoBaHue 16 0.5
3.2 BcnomorarenbHble alroOpuTMBL 8 2
33 YucneHHble METOIbI 5
34 Anroput™bl 06pabOTKH CUMBOJIBHBIX 5 )

JTaHHBIX




3.5 AnropuTMbI 00pabOTKH MacCHBOB 10 3.5
Hroro no pasaeny 44
Paznen 4. UndopmanmonHblie TEXHOJOTHI
4.1 O0paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHann3 JaHHBIX 3
Hroro no pasaeny 14
PesepBHOE Bpems 14
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KITACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne /i Kontpoabnsie | IlpakTnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
Paznen 1.Teopernueckune 0CHOBBI MH()OPMATHKH
WNudopmanius u H”HPOpMALMOHHBIE
1.1 Popuan Popuau 10 2.5
MIPOLIECCHI
1.2 MogenupoBanue 8 2
Uroro no pazaeny 18
Pa3nes 2.AnropuT™Mbl 1 IPOrpaMMHpPOBaHHUE
2.1 DeMEHTBI TEOPUH AJITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10
OcHOBBI 00BEKTHO-OPHUEHTUPOBAHHOTO
23 PHEHTHD 16 45
IpOrpaMMUPOBAHUS
Wroro no paszneny 50
Paznen 3.UupopmManmoHHbIe TEXHOJIOTUH
31 KoMmbroTepHO-MaTeMaTuuecKoe 2 5
' MOJIETMPOBAHKE
3.2 ba3sl nanHbBIxX 10 4
33 Be0-caiiTsl 14 4
3.4 Komnerorepnas rpaduka 3.5
3.5 3D-monennpoBanme 8 3
Hroro no paszueny 48




PesepBHOE Bpems

20

OBILEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

136

36.5







IHOYPOYHOE INVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTpoJibHbie
padoThI

IIpakTHYecKkue
padoThI

Jlara
U3YYeHUS

JJIeKTPOHHbBbIE
nu(ppoBbIe
o0pa3oBaTe/bHbIE

pecypcebl

TpeboBanus TeXHUKU OE30MACHOCTH U
THTUEHBI IPH paboTe ¢ KOMITBIOTEPAMU U
JIPYyTUMHU KOMIIOHEHTaMHU II(PPOBOTO
OKPY’KECHHUS

[TpuHIMIBI pabOTH KOMIIBIOTEPOB U
KOMITbIOTEPHBIX CUCTEM

OOMEH MaHHBIMH C IIOMOIIBIO IIIVH.
KoHTposnepsl BHEMTHUX yCTPOMCTB

ABTOMAaTHYECKOE BELIIIOJIHEHHUE nporpamMmmaI
MPOLIECCOPOM

OneparuBHas, NOCTOSTHHAS U
JOJITOBpEMEHHAsI MaMATh. KOHTpoIepbl
BHEIIIHUX yCTPOUCTB. IIpsamoit noctyn k
aMsATH

CoBpeMeHHbIE KOMITbIOTEPHBIE
TEXHOJIOTHH

[IporpammHoe obecrieueHue
KOMITBIOTCPOB, KOMIIBIOTCPHBIX CUCTEM U
MOOWIBHBIX YCTPOMCTB

CucteMHOe IporpaMMHoOe obecrieueHue.
OrnepaliuOHHBIE CUCTEMBI




Yrunutel. [IpaiiBepsl yCTPONCTB.

7 [TapamiensHOE IPOrpaMMUpPOBAHUE

10 WHcTannauus 1 1enHCTAIISAIUS
MPOrpaMMHOT0 00€CTICUeHUS
®daiinoBbie cucTembl. [IpuHIUTIBI

1 pa3MenieHus ¥ UMeHOBaHUs (ailioB B
noarospeMeHHo# namsaTy. llabnonsr aiis
OTMCaHMs rpym (aiioB
3akoHomaTeabcTBO Poccuiickoi

12 denepannn B 001aCTH MPOTPAMMHOTO
o0ecrnevyeHus U JaHHbIX
[IpuHIMIIBI TOCTPOEHUS U annapaTHbIE

13 KOMITIOHEHTBI KOMITBIOTEPHBIX CETEM.
CeTteBble MPOTOKOJIBI

14 Cetp UnTEpHET

15 Pa3nenenue IP-cetn Ha monceTH ¢
MIOMOIIIBI0 MAaCOK MOACETEMN

16 CereBoe aIMUHUCTPUPOBAHHE
Bunel nestensHocTy B cetn IHTEpHET.

17 Cepsucel HTEpHETA. ['0OCYy 1apcTBEHHBIE
AJIEKTPOHHBIE CEPBUCHI U YCIIYTH

18 NudopmarnmonHas 6€30macHOCTh

19 BpenonocHsle nporpaMmMHoe obecredeHne
U METO/Ibl OOPHOBI C HUM

20 [IpakTuueckas pabora Mo Teme
"AHTUBHPYCHBIE IPOrpamMmbl"”

21 Opranu3zanus JMYHOTO apXUBa

nHpopmanuu. PesepBHOE KONMPOBaHUE.




[TaposibHas 3amuTa apxuBa

22

HIndpoBanue 1aHHBIX

23

Anroput™m mmdponanus RSA.
Creranorpadust

24

[IpakTruyeckas pabora 1o Teme
"[lIndppoBanue naHHbIX"

25

Hudopmanus, 1aHHbIC ¥ 3HAHUS.
WNudopmanimoHHbIe TPOIECCHI B TPUPO/IE,
TEXHUKE U 00IeCTBE

26

HenpepsIBHBIE 1 IUCKPETHBIE BEINYHNHBI U
curHasisl. HeoOXoquMocTh TMCKpeTH3auu
uH(pOpMAaIHY, TpeJHa3HAYEHHOH IS
XpaHeHus, epeadu u 00paboTKu B
IU(PPOBBIX CUCTEMAX

27

JIBonuHoe KonupoBaHue. PaBHoMepHbIE U
HepaBHOMEpHbBIE KOAbI. JlekoaupoBaHue
COOOIIeHUH, 3aTTMCAHHBIX C TOMOIIBIO
HEpPaBHOMEPHBIX KOJOB

28

VYcenosue @ano. [Toctpoenne o1HO3HAYHO
JEKOIUPYEMBIX KOJIOB C TOMOLUIBIO JAepeBa.
I'pad An. A. MapkoBa

29

EauHu1b 13MepeHns KoJau4ecTBa
nHpopManuu. AnpaBUTHBIA TOIXO K
OLIEHKE KOJIM4YeCTBa HH(OpMALIUU

30

CucTeMbl CUUCIICHUS

31

[TepeBoa uncen U3 OAHON CUCTEMBI
CUYHCJICHHS B IPYTYIO

32

JIBonuHas, BOCbMEpUYHAs U




meCTHaAuaTCpuIHasaA CUCTEMBI CHUCIICHUA,
CBsA3b MCXKIY HUMU

33

JIBonuHas1, BOCbMEpUYHAs U
IECTHAALIATEPUYHASL CUCTEMBI CUUCIIEHUS,
CBSI3b MEXAY HUMU

34

I[BOI/I‘lHaH, BOCBMCpHUYHAA U
MMeCTHAAUATCpUIHasA CUCTEMbI CHUCIICHUA,
CBs3b MCXKY HUMU

35

ApudmeTnueckue onepanuu B
MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS

36

TponuHas ypaBHOBEIICHHAs CUCTEMA
CUMCJICHMS

37

I[BOI/I‘IHO-,Z[eCHTI/I‘lHaH CUCTEMA CUHUCIICHUA

38

KoaunpoBanue TekcTOB

39

PactpoBoe xonupoBaHue U300paKeHHA

40

[IpakTuueckas pabora 1o Teme
" Iuckpetuzaius rpaguaeckoi
nHpopmanun"

41

LIBeToBbIe MOaENU. BexkropHoe
koaupoBanue. @opmatsl (paitos.
Tpéxmepnas rpaduka. @paxranbHas
rpaduka

42

Koauposanue 3Byka. Onenka
MHPOPMAIIMOHHOTO 00bEMA 3BYKOBBIX
JAaHHBIX TIPH 3aJIaHHBIX 4aCTOTC
JUCKPETU3ALUU U Pa3psIIHOCTH
KOJMPOBAHUS

43

[IpakTuyeckas pabora 1o Teme




" luckperusanus 38yKoBoil nHpopmanuu"

44

OCHOBBI aIredpsbl JTIOTUKU

45

Jlornueckwue oneparuu. Tabmuiibl
HMCTUHHOCTHU

46

Jlornueckue BolpaxeHnus. Jloruueckue
TOKJECTBA. [J0Ka3aTeNnbCTBO JTIOrMYECKUX
TOKJIECTB C MIOMOIIBIO TaOJINIl UCTUHHOCTH

47

[IpakTuyeckas paborta o Teme
«IlocTpoenue 1 aHanu3 Ta0OIULL
WMCTHUHHOCTHU B TAOJIMYHOM IPOLIECCOPEN

48

Jlormueckme OIICpanr U OIICpal HaqQ
MHOXCCTBAMH

49

Jlormueckme Oncpanru U orncpanun Hajg
MHOXKECTBaAaMH

50

3aKoHbI anreOphl JJOTHKU. DKBUBAJICHTHBIC
peoOpa30BaHUs JTOTHUYECKUX BBIPAKCHHIA

51

Jlornueckuie ypaBHEHHS U CUCTEMBI
ypaBHEHUH

52

Jlornueckue QPyHKIIUU. 3aBUCUMOCTh
KOJIMYECTBA BO3ZMOYKHBIX JIOTUYECKHUX
(YyHKIHI OT KOJIMYECTBA apTyMEHTOB.
[ToHBIE CUCTEMBI JIOTHYECKUX (PYHKITUN

53

Kanonnyeckue (hOpMBbI JTOTUYECKHX
BbIpaykeHUI. CoBepLICHHbIE
JN3bIOHKTUBHbBIE U KOHBIOHKTHBHbBIE
HOpMaJibHbI€ (POPMBI, AITOPUTMBI HX
MOCTPOEHMS 110 TabJIMIIe UCTUHHOCTH

54

Jlorndeckue 3J1eMEHTEL B COCTaBe




KOMIIbIOTEpa

55

Tpurrep. Cymmarop. MHoropaspsaHbii
CyMMaTop

56

HOCTpO@HI/Ie CXEM Ha JIOTHYECKHX
3JIEMEHTAaX. 3aIlMCh JJOTHYECKOTO
BBIPAKCHUS 110 JIOTHUECKOM cXeMe

57

MuxkpocxeMbl U TEXHOJIOTUS UX
MIPOU3BOJICTBA

58

IIpencraBneHue LEabIX YUCEN B TAMATU
KoMIIbtoTepa. OrpaHUYEHHOCTh AUANa30Ha
YyCcell IPU OTPaHUYEHUH KOJINYECTBA
paspsaos. [lepenonnenue paspsaHoit
CETKHU

59

be33HakoBbIe 1 3HAKOBBIC JaHHEBIE.
3HaKOBBIN OUT. [IBOMUHBII
JIOTIOJTHUTEIHHBINA KO/ OTPULIATETBHBIX
qrcen

60

[ToOuToBBIC TOTHYECKHE OTIEPAIIUH.
Jlornyeckuii, apupMeTHUECKUIN U
LUKIAYECKUM CABUTH

61

[IudpoBanue ¢ MOMOIIBIO TOOUTOBOM
orneparuu «uckirovaroniee MIIN»

62

HpeI[CTaBJ'IeHI/Ie " XPaHCHUC B IaMATU
KOMITBIOTEPA BEIICCTBCHHBIX YUCEIT

63

Brinmonnenue onepaunﬁ C BCIICCTBCHHBIMHA
qucCjI1aMH, HAKOIIJICHUC OIIMOOK npu
BBIYHCIICHUAX

64

[IpakTuueckas padora o teme «M3yyeHue




mopaspAAHOro MalliMHHOT'O NPCACTABIICHUS
OEJIbIX U BEMICCTBCHHBIX YHUCCII»

65 AHanus alropuTMoB 1
Dransl pelieHus 3a1a4 Ha KOMIIbIOTEpE.

66 HNHcTpyMeHTaIbHbIE CPEACTBA: 1
TPAHCISATOP, OTIATINK, TPOPUITUPOBIIUK
Cpena nporpamMmMupoBanust. Komnumsiiust

67 Y MHTEPIIPETAIUS TIPOTPaAMM. |
Buptyanbabie mamunbl. UHTErprpoBaHHas
cpena pa3paboTKu

68 MeTo/1b1 0TJIaJIKK IPOrpaMM 1

69 Tunbsl nepeMeHHBIX B S3bIKE |
[IPOrpaMMUPOBAHUS

70 O6paboTka eNbIX YUCET 1

71 OO0paboTKa BEIECTBEHHBIX YHCET 1

72 CityyaliHble U NICEBIOCITyYailHbIEC YHCIIa 1

73 Betsnenus. CinoxHble ycI0BUs 1

74 [ukmel ¢ ycinoBuem 1
[[uKIBI 10 IEPEMEHHOM.

75 B3anMo3aMeHAE€MOCTb pa3IMYHbBIX BUI0B 1
LUKJIOB

76 O06paboTka HaTypaJbHBIX YHCET C |
UCIOJIb30BAHUEM LIUKIIOB
HaxoxaeHue Bcex MpoCThIX YUCEIl B

77 3aaHHOM Juana3one [Ipaktuueckas | 0.5
paborta no Teme «Perenue 3a1a4 MeTogoM '
nepedopa»

78 WNHBapuaHT nukna 1




79

JloKkyMeHTHpOBaHUE NPOrPaMM

OO0paboTka JaHHBIX, XPAHAIIUXCS B

80 .
¢aitmax

81 PasOuenue 3amaun Ha rmoa3agadyu
Hcnonp3oBanue cTaHAapTHON OMOIHMOTEKH

2 s3bIKa nporpammupoBanus. [logkinouenne
OMOIMOTEK MOANPOTrPAMM CTOPOHHUX
MIPOU3BOAUTENIEH

83 [Honnporpammsl (Iporietypsl U GyHKIIUH)

84 [Toanporpammsr (Tiporieypsl U (YHKITHH )

85 [IpakTuyeckas pabora 1o Teme
"Pazpabotka mogmnporpamm"
Pexypcus. PekypcuBHBIE OOBEKTHI

26 (dpaxransr). PekypcuBHBIE POLIETypPHI U
¢byskuuu. Mcnonp3oBaHue cTeka JUis
OpraHu3aIK PEKYPCUBHBIX BEI30BOB

27 [TpakTHueckas paboTa 1o Teme
"PexkypcuBHbIe TOATPOrpaMMbI"

28 MoaynpHBIN NPUHLIMI IOCTPOCHUS
MporpaMm

89 YucaeHHbIE METOIBI

90 [IpakTuueckas pabora 1o Teme
«YHuceHHOoe pellieHNe YpaBHEHUI)

91 Hcnonp30BaHne AUCKPETU3ALINY B
BBIYHMCIIUTENBHBIX 33/1a4ax
[IpakTuueckas pabora Mo Teme

92 «I[IpubnmxEHHOE BHIYMCIICHUE JUTMH

KPUBBIX U TUIOIIAAEH QUTYp»




93

[IpakTryeckas pabota o Teme «Ilouck
MakcuMyma (MUHUMYyMa) QyHKITA

94

O0paboTka CHUMBOJIBHBIX TAHHBIX.
Anroput™bl 06pabOTKH CUMBOJIBHBIX
CTPOK: MOJICYET KOJIMYECTBA MOSBICHUI
CHMBOJIA B CTPOKE

95

Anroput™bl 06pabOTKH CUMBOJIBHBIX
CTPOK: pa30MeHHE CTPOKH Ha CJI0Ba MO
poOETHHBIM CHMBOJIAM

96

Anroput™bl 00pab0OTKH CUMBOJIBHBIX
CTPOK: MOMCK MOACTPOKU BHYTPU JaHHOU
CTPOKH; 3aM€HA HalICHHOM MOACTPOKHU Ha

JIPYTYIO CTPOKY

97

[TpakTrueckas paboTa 1o Teme
"O0paboTKa CTPOK C UCIIOIH30BAHUEM
GbyHKIUN cTaHaapTHON OMONMMOTEKH S3bIKa
IIpOrpaMMHUpPOBaHUA"

98

I'enepanus ciioB B 3a1aHHOM ali(haBUTE

99

Maccussl IOCJIICA0OBATCIIbHOCTH YU CCII.
[IpakTruyeckas pabora 1o Teme
"3anonHeHue maccupa”

0.5

100

O0600611E€HHbIE XapaKTePUCTUKNA MACCUBA

101

JIMHEWHBIN MMONCK 3aJaHHOT0 3HAUCHHUS B
MaccuBe. [IpakTudeckas pabora mo reme
"JINHEHHBIN IOMCK 3aJJaHHOTO 3HAUCHUS B
maccube"

0.5

102

[IpakTruyeckas padora no Teme "[lorck
MUHUMAaJIbHOTO (MaKCUMaIbHOIO)




3JIEMEHTA B YUCJIIOBOM Maccuse'

103

CopTupoBKa OJJHOMEPHOTO MacCHBA.
IIpocTsie METOABI COPTUPOBKH.
[IpakTuyeckas padbora o Teme "IIpocTteie
METObl COPTUPOBKH MaccuBa"

0.5

104

CoprupoBka cnusiHueM. beicTpas
COpPTHUPOBKA MaccuBa (aJIrOPUTM

QuickSort). Ilpaktuueckas pabora 1o reme

"BricTpas copTupoBka maccupa”

0.5

105

JIBOWYHBI ITOMCK B OTCOPTHPOBAHHOM
MaccuBe. [Ipaktuueckas paboTa o reme
" JIBOMYHBIN MTOUCK"

0.5

106

JIByMepHbIe MacCUBbI (MaTPHIIbI)

107

Anroput™bl 06paboTKH MaTpPHUIL

108

Pemenne 3amag ananmza JaHHBIX

109

CpezcTBa TEKCTOBOTO MpoLieccopa

110

KomnerorepHast BEpcTKa TEKCTa

—_ | | = | = [

111

[IpakTuyeckas pabora o teme "BépcTka
AOKYMCHTOB C MAaTEMAaTUICCKNUMU
¢dbopmymnamu”

112

I/IHCTp}/MeHTBI PCUCH3UPOBAHUA

113

[IpakTuueckas pabora 1o Teme
"MHorocTpaHU4HbIE TOKYMEHTHI"

114

Oo6naunsie cepBuchl. KomiekTuBHas
pabota ¢ noxkymenTamu. IIpakTudeckas
pabota no Teme "KosrektuBHas paboTa ¢
JNoKyMeHTaMu'"

0.5

115

Ananuz JaHHBIX. bolbIlne JaHHEBIE




116

Marmanoe oOy4eHue

117

AHanu3 TaHHBIX C TTOMOIIBIO SJIEKTPOHHBIX
Ta0IUI]

118

[IpakTrueckas pabota o Teme "AHanus
JAHHBIX C TOMOUIBIO AJIEKTPOHHBIX
Tadaui"

119

[Toctpoenue rpadukoB GpyHKINH.
[IpakTuueckas pabora 1o Teme
"HarnsinHoe npencraBieHue pe3ysibTaToOB
CTaTUCTHUYECKOW 0OpabOTKHU J1aHHBIX B
BUJIE TMarpaMM CpeCTBaMH peIaKTopa
JIEKTPOHHBIX TabHI"

0.5

120

Jluauu tpenna. [lpaktuueckas padota no
teme "[lonGop nmuHUYM TpeHa,
MpOrHo3upoBaHue"

0.5

121

[Tonbop napamerpa. [IpakTuueckas padbora
1o TeMe "YucieHHoe pelieHrne ypaBHeHU
C TIOMOIIBIO TOI00pa mapameTrpa”

0.5

122

OntuMu3zanus Kak MOMCK HAMITY4Ilero
pelIeHus B 3aJaHHBIX YCIOBHUSX.
[IpakTuyeckas pabora o Teme "Pemenne
3a]1a4 ONTUMH3AINHU C TIOMOIIIBIO
ANEKTPOHHBIX Tabnui"

0.5

123

PesepBHOE Bpems

124

Pe3epBHOE BpeMst

125

PesepBHOE Bpems

126

Pe3epBHOE BpeMst

127

PesepBHOE Bpems

—_ | | | [




128 PesepBHOE Bpems 1
129 PesepBHoe Bpems 1
130 Pe3epBHOE BpeMst 1
131 PesepBHoe Bpems 1
132 Pe3epBHOE Bpems 1
133 PeszepBHoe Bpemst 1
134 Pe3epBHOE Bpems 1
135 PeszepBHoe Bpems 1
136 PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

136

21.5




11 KITACC

Ne
n/n

Tema ypoka

KoandyecTBO 4acoB

Bcero

KonTpoJsbnsbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3y4eHust

JJIeKTPOHHbIE
undposbie
oOpa3oBaTejibHbIE

pecypcebl

KonuuectBo undopmarnmu

AJIFOpI/ITMI)I CcXXaTus JaHHBbIX

Anroputm Xadhdmana

[IpakTuueckas pabora no teme "Cixarue
JaHHBIX C MMIOMOIIIBIO aJIrTOpUTMa
Xaddpmana"

Anroputm LZW

AJIFOpI/ITMBI CXKaTuA JaHHBIX C IIOTCPSMMU.

[IpakTuueckas pabora no teme "Cixatue
JaHHBIX ¢ otepsiMu (anroputmsl JPEG,
MP3)"

0.5

CKopocCTh TIepe1aun JaHHBIX

[TomexoycTONYMBBIE KOBI

[TpakTrueckas paboTa o Teme
"ITomexoycTOWYUBBIE KOIBI"

10

Cucrembl. KOMITIOHEHTBI CUCTEMBI U UX
B3aumoeiicTBue. CucteMHbiid 3 PexT.
VYrpasnenue kak HHGOPMAITMOHHBIN
npouecc. OOpatHas cBS3b

11

Moaenu u MoaenupoBaHue

12

I'padmr

13

Pemenue 3aa4 ¢ momorisio rpagos




14

JlepeBps

15 OCHOBBI TEOPUH UTD
[IpakTuueckas pabora no teme "Ilonck

16 BBIUTPBIITHON CTPATEruu B UTPE C MOTHOM
nHpopmanuen"

17 CpencTBa HCKYCCTBEHHOTO MHTEIIEKTA

18 [TpakTuueckas pabora no teme "CpencTsa
HCKYCCTBEHHOT'O MHTEIIEKTa"
dopManuzanys MOHITHS AJITOPUTMA.

19 Mammnna TrroprHTa Kak yHUBEpCaJlbHast
MoJienb Beiuncienuii. Tesuc Yeépua—
Teropunra
[IpakTuueckas pabora o Teme

20 "CocraBieHue MPOCTOM MporpaMmbl AJist
MamuHbl Thropunra"

21 Mammuna ITocrta

22 Hopwmanpasie anropudmer Mapkosa
AJITOpUTMUYECKH HEPA3PEIIUMBIE 33]Ia4H.

23 3amauda octaHoBa. HEBO3MOKHOCTH
ABTOMATHUYECKON OTJIAJKH MPOTPaAMM

24 Cno>XHOCTb BBIYMCIEHUIN
[Torck MpOCTHIX YKCEN B 3aJaHHOM

25 JMaa3oHe ¢ MOMOUIBIO aIrOPUTMA
«pemieto IparocheHar

2% [TpakTuyeckas padora o Teme "[lonck
MIPOCTHIX YHCEN B 3aIaHHOM Jiuamna3oHe"”

7 MHoropa3psiiHbI€ LieJble Ynucia, 3aJa4i

JUTMHHON apu(pMETUKH




28

[IpakTuueckas pabora o Teme
"Peann3anus BLIYUCIEHU C
MHOTOpa3psAIHbIMHA YHuCIamMu"

29

CrnoBapu (accouraTUBHbIE MACCHUBHI,
oToOpakeHus ). X3MI-TaOTHUIIBI.
[TocTpoenue anhaBUTHO-4ACTOTHOTO
CcIIOBapsi IS 33IaHHOTO TEKCTa

30

[TpakTruyeckas paborta o Teme
"TTocTpoenue andaBUTHO-4aCTOTHOTO
cJIoBaps 1S 33JaHHOTO TeKcTa"

31

AHanu3 TeKkcTa Ha €CTECTBEHHOM SI3BIKE.
Brigenenne nociieoBaTeIbHOCTEH 110
mabiiony. PerynsipHbie BEIpaKeHHUS.
YacToTHBIN aHAIN3

32

[TpakTrueckas padoTa o Teme "AHanu3
TEKCTa Ha €CTECTBEHHOM SI3bIKE"

33

Crexku. AHanu3 nNpaBUIbLHOCTU CKOOOYHOTO
BBIPAKEHUS

34

Brruucnenue apugmMeTnyeckoro
BBIPA)KEHUS, 3aIIMCAHHOTO B IOCTPHUKCHOMN

dbopme

35

[TpakTryeckas paborta o Teme
"Brruncrienue apupmMeTudeckoro
BBIPA)KEHUS, 3aIUCAHHOTO B MOCTPUKCHON

dbopme"

36

Ouepenu. Vicrionp3oBanue odepeu s
BPEMEHHOI'0 XPaHCHUS JaHHBIX

37

[IpakTnueckas pabora o Teme




"Ucnonw3oBanue ouepenu"”

38

Hepesbs. Peanuszanus nepesa ¢ IOMOILBIO
CCBUIOYHBIX CTPYKTYD. /[[BOMYHBIE
(ounapuble) nepesbs. [locTpoenue nepesa
IS 3aJaHHOTO apu(METHIECKOTO
BBIPpAXCHUSA

39

[TpakTudeckas paboTa Mo Teme
"Ucnonp3oBaHue 1€pEBbEB IS
BBIYHCIICHUS apU(METHICCKUX
BbIpayKeHUI"

40

PekypcuBHBIE arOpUTMBI 00X0/1a JIepeBa.
Vcnonp30BaHue cTeKa U O4epeu Jist
o0xoja nepena

41

PekypcuBHBIC alropuTMBI 00X0/1a JepeBa.
Hcnonp30BaHue CTEKa M OYEPEM IS
o0xofa nepena

42

Anroputmsl Ha rpadax. [loctpoenue
MUHUMAaJIBHOI'O OCTOBHOTO JIepeBa
B3BELLICHHOT'O CBSI3HOT'O
HEOPHEHTUPOBAHHOTO rpada

43

Oo6xox rpada B riryouny. O6xox rpada B
UPUHY

44

KosindecTBo pa3inuyHbIX MyTEH MEXITy
BEpILIMHAMU OPUEHTUPOBAHHOI'O
aIMKINYecKoro rpada

45

Asnroput™m JIeHKCTpBI.

46

[TpakTudeckas pabora o Teme
"BoluniciieHue IIMHbI KpaT4yaillero myTi




MEX/1y BepLIMHAMU rpada (aaroputm
Heiikerpsr)"

47

AnroputMm ®noiiga—Yopiamuia

48

3agayu, perraeMple ¢ TOMOIIBIO
JTUHAMHAYECKOTO IMPOTPAMMHUPOBAHUS:
BBIUHCIICHHE PEKYPCUBHBIX (DYHKINN

49

[IpakTnueckas pabora o Teme
"BoluriciieHue pekypcUBHbBIX (PYHKINN €
MIOMOUIBI0 AUHAMHYECKOTO
MporpaMMupoBaHus"

50

3aiauu, pemaeMbie ¢ TOMOIIBIO
JTUHAMUYECKOTO MPOTPAMMHUPOBAHUS:
MMOJICYET KOJIMYECTBA BAPUAHTOB

51

[TpakTuyeckas padora no Teme "[loxcuér
KOJINYECTBA BAPUAHTOB C IIOMOIIBIO
JMHAMMUYECKOT0 IporpaMMupoBaHus"

52

321,[[3.‘{1/1, peuacMbI€ C ITIOMOIIbIO
AUHAMHUYCCKOI'O IIpOrpaMMHUpPOBaHUA:
3aga4u OIITUMH3allu1

53

[TonsiTue o mapagurmax
nporpamMmmupoBanust. O030p sI3bIKOB
MPOrpaMMHUPOBAHUS

54

[TonsiTrie 06 00BEKTHO-OPUCHTHPOBAHHOM
MIPOrPaMMHUPOBAHUN

55

O0bekTsI U Kinacchl. CBOMCTBA U METOIBI
00BEKTOB

56

OOBEKTHO-OPUEHTUPOBAHHBIN aHAIIN3

57

[TpakTudeckas pabora o Teme




"Hcrionp30BaHue rOTOBBIX KJIaCCOB B
nporpamme”

Pazpabotka mporpamm Ha OCHOBE

58 00BEKTHO-OPUEHTHPOBAHHOTO MOIX0/1A
[TpakTrueckas padota "Pa3paboTka

59 MIPOCTOM MPOTPAMMBI C HCIIOJIb30BAaHUEM 1
KJ1accoB"
Wukancynsuus. [Ipaktudeckas pabora no

60 teme "Pa3paboTka kitacca, UCIOIb3yIONIETO 0.5
WHKaICYJSALHI"

61 Hacnenosanwue. [lomumopdusm

6 [TpakTuueckas pabora o Teme I
"Pa3zpaboTka nepapxuu Knaccos"
Cpenpl ObICTPOIl pa3pabOTKU MPOrPaMM.

63 [IpoexTupoBanue uHTEpPEiica
MOJIb30BATENs

64 [TpoexTrpoBanue nHTEpPEiica
TIOJTb30BATEIS

65 Vcnonb30BaHuE TOTOBBIX YIPABISIEMbIX
AJIEMEHTOB JJIs TIOCTPOEHUs uHTepdeiica
[IpakTuueckas pabora o Teme

66 "Pa3paboTka mporpaMmsl ¢ TpauaecKum 1
uHTepdeiicom”

67 N3yueHnne BTOPOro si3pika
IPOTPaMMHUPOBAHUS

68 W3yuenune BTOpOro s3bIka
IPOTPaMMHUPOBAHUS

69 DTanbl KOMIIBIOTEPHO-MAaTEMaTUYECKOTO




MOACIINPOBAHUA

70

Jluckperuzanus Ipu MaTeMaTH4eCKOM
MOJEJIMPOBAHUHU HETIPEPHIBHBIX MPOLIECCOB.
MoaenupoBaHue IBUKEHUS

71

[TpakTrueckas paboTa o Teme
"MopenupoBaHue qBUKEHUA"

72

MopenupoBaHrue OMOJIOTUUECKUX CUCTEM.
[IpakTuueckas pabora o Teme
"MopaenupoBaHrue OMOJIOTHUECKUX CUCTEM"

0.5

73

MaremMaTudecKue MOJCIN B SKOHOMHKECE.
BreraucnurenpHbIC SKCIICPUMCHTEI C
MOACITAMU

74

BepositHocTHBIE MOAenH. [TpakTuyeckast
pabota no Teme "MMuTanmoHHOE
MOJICIIMPOBAHHE C TIOMOIIBIO METO/1a
Momnte-Kapimo"

0.5

75

KomnbroTepHoe MOAEIMpOBaHUE CUCTEM
yIpaBJICHUS

76

O6paboTka pe3ynbTaTOB IKCIIEPUMEHTA

77

Tabnuunble (pensuuoOHHbIC) 6a3bl JAHHBIX

78

[Touck, copTupoBKa U QUIBTpALIUS
JAHHBIX. 3aMpOoCkl Ha BBIOOPKY JaHHBIX.
3anpocsl ¢ mapaMerpaMu. Beraucisiemble
OJIS B 3a1pocax

79

[IpakTuueckas pabora no teme "Pabora ¢
roToBoi 0a30ii JaHHBIX"

80

Muororabnuuubie 0a3bl JAaHHBIX. TUIIBI
CBsI3ei Mex 1y Tabmuiamu. BaenrHuit




Kiro4. [{emocTHOCTS 6a3hl TaHHBIX

[TpakTuyeckas paborta o Teme

81 "Pa3zpaboTka MHOTOTAOIUYHON Oa3bl
MaHHBIX"

2 3anpocsl K MHOTOTa0IMYHBIM 0azam
TaHHBIX

23 [IpakTuueckas pabora no teme "3anpocsl K
MHOTrOTa0JINYHON 0a3e mJaHHbIX"

84 S3p1k ynpaBnenust nanHeiMu SQL
[TpakTrueckas paboTa o Teme

85 "VrpaBieHue JaHHBIMU C TTIOMOIIIBIO SI3bIKA
SQL"

26 Hepensunonusie 6a3bl JaHHbBIX.
DOKCHEPTHBIC CUCTEMBI

87 NHuTtepHeT-npuiioxkeHus
[TonsiTHE O CEpBEPHON U KIMEHTCKON

88 4acTaX caita. TeXHOJIOrUs «KIMEHT —
cepBep», €€ JOCTOMHCTBA U HEIOCTaTKU

89 OcHoBgsl s13p1ka HTML

90 [TpakTuueckas pabora no teme "Coznanue
TEKCTOBOU BeO-CTpaHUIIbI"

91 OcHogsl s13p1ka HTML

92 OcHoBgsl s13p1ka HTML
[IpakTrueckas padora o teme "Co3nanue

93 Be0-CTpaHUIIbI, BKIIOYAIOIIEH
MYJIbTUMEIUHHBIE 00BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHbIE, BUJIE0)"

94 OcHoBbI KackaaHBIX TabmuIl ctuieit (CSS)




[IpakTuueckas pabora o Teme

95 "OdopmiieHre CTpaHHIIBI C TOMOIIBIO 1
KacKaIHbBIX TaOyui cTuireii”

96 Cuenapuu Ha si3p1ke JavaScript

97 Cuenapuu Ha si3bIKe JavaScript

98 ®opMbI Ha BEO-CTpaHUIIE

99 [TpakTuueckas pabora no teme "O6paboTka 1
JTaHHBIX Gopm"

100 Pa3menienue BeG-caitiToB. Ycimyra
XOCTHHTA. 3arpy3ka (aitjioB Ha CalT
Kanpuposanue. Ucnpasnenue

101 nepcnektussl. ['ucrorpamma. Koppeknus
YPOBHEH, KOPPEKIIM 1IBETA.
OO6eciBeunBaHME IBETHBIX N300PKCHHI
BBoa nzobpakeHuil ¢ UCIONIb30BaHUEM

102 Pa3NUYHBIX HUPPOBBIX YCTPOUCTB. 0.5
[TpakTudeckas padora o Teme "O6padboTKa '
unudpoBbix pororpadmit"”
Perymis. PaboTa ¢ obnactsimu. OUILTPHI.

103 [TpakTuyeckas padora no Teme "Peryuib 0.5
udpoBsIx GoTtorpaduit”
MHuorocnoitabie n300pakeHus. TeKCTOBbIC

104 cinou. Macka cnos. Kananel. CoxpaneHnue
BbIJIEJIEHHOW 001acTH

105 [IpakTuueckas pabora o Teme |
"MHorocnoitHble n300paxeHus"

106 [ToaroroBka WiLTIOCTpAIHii 1Sl BEO-CalTOB. 0.5

[TpakTudeckas pabora o Teme




" AHUMUPOBaHHbIE U300pakeHus"

Bekropnas rpaduka. Bexropuzarus

107 Ny 1
pacTpoBBIX U300pakeHU

108 [TpakTrueckas padota o reme "BekTopHas |
rpaduka"

109 [TpuHIMIIBI TOCTPOEHUS U peAaKTUPOBAHUS |
TPEXMEPHBIX MOJEIEH

110 ITpakTuyeckas padora no teme "Co3nanue |
IIPOCTBIX TPEXMEPHBIX MoJenen”

111 Cetounble Mosien. Matepuaiibl 1

112 [TpakTudeckas padora no Teme "CeTouHble |
mojenn"

13 MojenupoBaHie UCTOYHUKOB OCBEIIECHUS. 1
Kamepst

114 [IpakTuueckas pabora o Teme |
"Pennepunr"

115 AnnutuBHble TeXHOJIOrUU (3D-nipuHTEpHI) 1

116 [TonsiTue o BI:IpTyanLHOﬁ peanbHOCTH U |
JIONOJTHEHHOM peabHOCTH

117 PesepBHOE Bpems 1

118 PesepBHOE Bpems 1

119 PesepBHOe Bpems 1

120 PeszepBHOe Bpems 1

121 PesepBHOe Bpems 1

122 PesepBHOE Bpems 1

123 PesepBHOe Bpems 1

124 PesepBHOE Bpems 1




125 PesepBHOe Bpems 1
126 PesepBHOE Bpems 1
127 PesepBHOe Bpems 1
128 PesepBHOE Bpems 1
129 PesepBHOE Bpems 1
130 PeszepBHoe Bpemst 1
131 PesepBHOE Bpems 1
132 Pe3epBHoe Bpems 1
133 PesepBHOE Bpems 1
134 PeszepBHoOe Bpemst 1
135 PesepBHOE Bpems 1
136 PeszepBHoe Bpems 1

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

136

36.5







ITPOBEPAEMBIE HA EI'D 110 HHO®OPMATHUKE TPEBOBAHHUSA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHMUSA

Kon
NpoBepsieMoro
TpeOoOBaHUSs

IIpoBepsiemble TpeGOBAHUS K MPeIMETHBIM pe3y/JbTATAM O0CBOEHUS
OCHOBHOM 00pa3oBaTe/IbHOM NMPOrpaMMbl CpeIHero 0011ero
o0pa3zoBaHus

1.

3namo (nonumams)

1.1

[lonnmaHue OCHOBHBIX MPHUHILMIIOB YCTpOICTBA M (DYHKUHOHHPOBAHUS
COBPEMEHHBIX CTAIlMOHAPHBIX M MOOHMJIBHBIX KOMIIBIOTEPOB; TEHACHIUI
Pa3BUTHUS KOMIIBIOTEPHBIX TEXHOJIOTUH; BIIQJICHUE HABbIKAMHU PabOThI C
ONEPALIMOHHBIMH CHCTEMaMH U OCHOBHBIMM BHJAMH IPOTrPAMMHOIO
o0ecrieueHus A peuieHuss ydeOHBIX 3a7ad [0  BBIOpaHHOM

crnenyajain3anuu

1.2

Hanuune mnpencraBineHuii o 0a30BbIX MNPUHIMIAX OpraHU3alUud U

(YHKIIMOHMPOBAHUS KOMITBIOTEPHBIX CeTei

1.3

ITonumanne OCHOBHBIX NPUHIUIIOB JUCKPCTU3ALIUNU PA3JIUYHBIX BUI0B

uHbopmauu

1.4

Ilonnmanue 06a30BBIX aITOPUTMOB OOpaOOTKM YMCIOBOM M TEKCTOBOM
UHpOpMaLUU (3alUCh 4YMCEN B TIO3UIHOHHONM CHCTEME CUHUCIIECHUS,
JEIUMOCTbh LIETBIX YHUCEN; HAXOKJIEHHE BCEX MPOCTHIX YHCEN B 33JaHHOM
nuanazoHe; 00pa0oTka MHOTOPa3pSAAHBIX — IENBIX  YHCET; aHaJW3

CHUMBOJIBHBIX CTPOK U APYT I/IX), AJITOPUTMOB IMOUCKA U COPTUPOBKU

1.5

3HaHue (I)YHKL[I/IOHaJIBHBIe BO3MOXHOCTH HWHCTPYMCHTAJIbHBIX CpPCIACTB

cpezbl pa3paboTKH

1.6

BrnaageHue OCHOBHBIMHU CBEICHUSIMHU O 0azax JaHHBIX, HUX CTPYKTYpC,

CpeacCTBax CO3JaHuA U paGOTBI C HUMH

1.7

IloHnMaHNe BO3MOXKHOCTEN U Ol"paHI/I‘leHI/Iﬁ TEXHOJIOTUH HCKYCCTBCHHOI'O
HHTCIIJICKTa B Pa3JInYHbIX 06J'IaCT${X; HaJIM4ue HpeI[CTaBJ'IeHI/Iﬁ 00
HUCIIOJIB30BaHNU I/IH(bOpMaHI/IOHHI)IX TEXHOJIOTHI B Pa3INYHBIX

npoeCCUOHATBHBIX chepax

1.8

BiianeHne TeopeTMyecKMM ammapaToM, IO3BOJISIOIIMM OCYLIECTBIAThH
NIPEACTABICHUE 3aJAHHOI0 HATyPAJIBHOIO YMCJIA B PA3JIMYHBIX CUCTEMAaxX
CUMCIICHUS; BBINOJHATH NpeoOpa3oBaHUS JIOTMYECKUX BbIpaKEHU,
WCIIOJIb3YSl 3aKOHBI alreOphl JIOTUKU; OMPENeNATh KpaT4allluil MyTh BO
B3BEIIEHHOM Trpae M KOJIMYECTBO MyTeH MEXIy BEpUIMHAMMU

OPHUCHTHPOBAHHOT'O alTUKIINICCKOTO rpa(pa




Ymemo

2.1

YMeHHEe HCNOIb30BaTh KOMIBIOTEPHO-MAaTEMAaTUYECKHE MOJEIHN  JUIs
aHanmu3a 00BEKTOB M IMPOLECCOB: (POPMYyIUpPOBATH II€Tb MOJICINPOBAHUS,
BBIIIOJIHATh AHAJIU3 PE3yJbTaTOB, MOJYYEHHBIX B XOJ€ MOJEIMPOBAHMS;
OLICHUBAaTh aJICKBATHOCTh MOJIEIM MOJEIMPYEMOMY OOBEKTY WM

MPOLECCY; MPEACTABIATh PE3YAbTATHI MOJCIUPOBAHKS B HATJISITHOM BUIE

2.2

YMenne kinaccu(UIMpPOBATH OCHOBHBIE 33/Jaud  aHalW3a JaHHBIX
(mporHo3upoBaHue, Kiaccuukanus, KJIacTepu3alusl, aHaJIn3
OTKJIOHEHMI1); MOHMMATh MOCJIEI0BATEIbHOCTh PELICHUs 3a/lay aHaln3a
JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYUCTKA U OLICHKA KauecTBa JTaHHBIX,
BBIOOp W (WJM) TIOCTPOCHHWE MOJENH, MpeoOpa3oBaHUE ITaHHBIX,

BU3yaJIM3allvud JaHHBIX, HHTCPIIPETAINA PC3YyJIbTATOB
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YMenue onpenensite nHHOPMAIMOHHBIH 00BEM TEKCTOBBIX, IPpadUIeCKUX
U 3BYKOBBIX JIaHHBIX IIPH 33JJaHHBIX MapaMeTpax AUCKPETHU3ALMUU. Y MEHUE
ONpeNeNiATh  CPEAHIOI CKOPOCTb Mepelauyd  JIaHHBIX, OLIEHUBATh
U3MEHEHHE BPEMEHHU TIepelaud IpH H3MEHEHMH HH(POPMALUOHHOIO

00BbEMa JTaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U
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YMeHHne CTpOUTh KOJA, OOECIEeUMBAIOIINN HAWMEHBIIYIO BO3MOXHYIO

CPEIHIOI0 JUIMHY COOOILEHUS IPY U3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHue ucnonap30BaTh MPU PEUNIEHWH 3a7ad CBOMCTBA TMO3WLIMOHHOU
3allMCH YHKCEJI, aJTOPUTMbI MOCTPOEHHUS 3AIMCH YUCJA B MO3ULHOHHOU
CHUCTEME CUHMCIIEHUS C 3aJaHHbIM OCHOBAaHMEM M IOCTPOEHUS 4HuCa MO
CTpPOKE, COAEprKalledl 3amuch 3TOTO 4YUCIa B IMO3UIHMOHHOM CHCTEME
CUMCIICHHSI C  3aJaHHBIM  OCHOBAaHHWEM;  YMEHUE  BBIIOJHATH

apI/I(i)MeTI/I‘-IeCKI/Ie Oonecpanru B IO3UIIHUOHHBIX CUCTCMAX CHHUCJIICHUA

2.6

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JU3bIOHKTUBHOM U
KOHBIOHKTHBHOM  HOpMalbHBIX ¢opMax 1O 3aJaHHOM  Tabmuie
UCTUHHOCTH; McCcleloBaTb 00JacTb  MCTMHHOCTU  BBICKAa3bIBAaHUS,

COACPKAIICTO IMMEPEMEHHBIC,; PCIIATh HECIOXKHBIC JIOTHYCCKHUEC YPABHCHUSA

2.7

YMeHue pemarb alrOpUTMUYECKHE 3aJaud, CBS3aHHBIE C AHAIU30M
rpadoB (3amaud MOCTPOSHHS ONTHMAIBHOTO MYTH MEXIY BEpIIMHAMH
rpada, onpeneneHuss KOJMYECTBA PA3TUYHBIX MyTeH MEXAY BEpIIMHAMHU

OPUEHTUPOBAHHOI'O AlIMKINYECKOTO0 rpaga)

2.8

YMeHHe UCronab30BaTh JEPEBbs MPU AHAINU3E U MOCTPOCHUH KOJIOB U JIJIst
npecTaBieHus apu(METHUYECKUX BBIPAXKEHHM, MpH pEIICHUH 3a1ad
TOMCKA W COPTHPOBKH; yMEHHE CTPOHUTH IEPEBO WUIPHI IO 3aJlaHHOMY
ITOPUTMY; pa3pabaThiBaTh M OOOCHOBBIBATH BBIUTPHIIIHYIO CTPATETHIO

UTpHI




2.9

VYMmenune AHAJIM3UPOBATL AJTOPUTMBI C  HUCIIOJB30BAHUEM Ta6J'II/IH
TPAaCCUPOBKH,; ONPCACIIATH 0e3 HCIIOJIb30BaHMS KOMIIBIOTCPA PE3YyJIbTAThI
BBIIIOJIHCHHUA HECJIOKHBIX MPOTrpaMM, BKIIFOYAIOMIUX HUKJIIbI, BETBJICHUSA U

IoAnporpaMmsal, Ipyu 3alaHHbIX HCXOAHBIX AdHHBIX

2.10

YMeHue ompenenarth CIOKHOCTh HM3y4daeMbIX B Kypce 0a30BBIX
QJITOPUTMOB (CYMMHUpPOBAHME 3JIEMEHTOB MAacCHBa, COPTUPOBKA MacCHBa,
nepeOOpHbIE ANrOPUTMBI, JABOUYHBIA IIOMCK) W NPUBOAMUTH IHPUMEPHI

HCECKOJIbKHUX aJITOPUTMOB pa3H0171 CJIOKHOCTHU I pCIICHUSA OI[HOI>'I 3aJa4u

2.11

Brnanenue yHHMBEpCAJbHBIM SI3BIKOM MPOTPAMMHPOBAHUSI  BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), npeacraBneHusiMu o 6a30BbIX
TUNAX JaHHBIX M CTPYKTypax JaHHBIX; YMEHHE HCIOJIb30BaTh OCHOBHBIE
YOPABJISIONME  KOHCTPYKIIMH;  YMEHHME  OCYIIECTBISATH  aHAIHU3
MPEAJIOKEHHOW  MPOTPaMMBI:  ONPEACNSATh  Pe3yJbTaThl  pabOTHI
MpOrpaMMbl MPHU 3aJaHHBIX UCXOJHBIX JAHHBIX; ONpPEAENsATh, IPU KaKUX
UCXOAHBIX JIaHHBIX BO3MOXXHO TIOJyYE€HHE YKa3aHHBIX pPe3yJbTaToB;
BBIABIIATh JaHHBIC, KOTOPHIE MOTYT TPHBECTH K oOmuOke B pabdore
mporpaMMbl;  (GOpMyIHpOBaTH  MPEJIOKEHUS MO  YIYUIICHHIO

IIporpaMMHOIo Ko1a

2.12

YMeHue peanu3oBbIBaTh Ha BBHIODAHHOM Ui HM3Y4YCHHS  SI3bIKE
nporpamMMupoBanus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
TUIIOBBIE AJITOPUTMbI 00PAaOOTKU YKCEN, YUCIOBBIX MOCIEA0BATEIbHOCTEN
M MacCHMBOB: IIpPEJICTaBJI€HME uHclIa B BHUAE Habopa HPOCTBIX
COMHOKHUTENEH; Hax0XJIeHHE MAaKCUMAJIbHOW (MHUHHUMAIBbHOM) IUQPHI
HaTypaJbHOTO YMCIIA, 3aIMCAHHOTO B CUCTEME CUUCIIEHHsI C OCHOBAHUEM,
He mnpesblmatomuM 10; BbelUUCIEHHE OOOOIIEHHBIX XapaKTEPUCTUK
JJIEMEHTOB MAacCuMBa WJIM YHCIOBOM IOCIEAOBATEIBLHOCTU (CYMMBI,
NPOU3BEACHUS  CPEIHEro  apuPMETHYECKOro, MHHHUMAIBHOTO |
MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YJOBIETBOPSIOIINX
3alaHHOMY YCJOBMIO); COPTHUPOBKY D3JIEMEHTOB MAacCHBa; YMEHHUE
HCIIOJIb30BaTh B IporpamMmax JaHHbIE pa3JIUYHbIX THUIIOB C Y4ETOM
OTpaHMYEHUN Ha [MAaNa3oH HUX BO3MOXHBIX 3HAYEHUH, NPUMEHSTH IIPU
pelIeHNH 3a7ay CTPYKTYPbl JaHHBIX (CHHUCKH, CIIOBApH, CTEKH, O4epenH,
JIEpEBbs1); IPUMEHATh CTAHJAPTHBIE U COOCTBEHHbIE MOANPOTrPaMMBbI IS
00pabOTKM YHCIIOBBIX JAaHHBIX U CUMBOJBHBIX CTPOK; UCIOJIB30BATh MPH
pa3paboTke mporpamMm OMOIMOTEKH MOANPOrPaMM; YMEHHE HCII0JIb30BaTh

CpEeJICTBA OTJIaIKH MPOTrPaMM B Cpejie MPOrpaMMUPOBAHUS

2.13

YMeHue HCIIOJIB30BAaTh QJICKTPOHHBIC Ta6J'II/II_U:I JJIA aHaJIn3a,

MpeACTaBICHUST U O00pabOTKHM MaHHBIX (BKJIOYas BHIOOP ONTHMAIbLHOTO




pelieHus, noadOp JUMHUM TPEHJa, peUIeHHe 3ajad MPOTHO3UPOBAHUSA);
YMEHHE HCIOJb30BATh TAOIUYHBIE (PENIUOHHBIE) 0a3bl IaHHBIX H

CIIPaBOYHBIC CUCTCMBI

2.14

YMeHue OpraHu30BbIBaTh JIMYHOE HH(POPMALMOHHOE IPOCTPAHCTBO C
UCTIONB30BAaHUEM  PA3JIUYHBIX  CPEACTB  IU(PPOBBIX  TEXHOJIOTHIA;
MOHMMAaHHE BO3MOXKHOCTEH IM(PPOBBIX CEPBUCOB TOCYAAPCTBEHHBIX

yCIIyT, TUPPOBBIX 00pa30BATEIILHBIX CEPBUCOB




INEPEYEHD 2JIEMEHTOB COJAEPXXAHUS, IIPOBEPAEMBbBIX HA EI'D
IHO UH®OPMATHUKE

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1

Hudposas rpaMOTHOCTH

1.1

OcHOBHBIC TCHACHIIUU PA3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapaHHeHBHBIC
BBIYMCJICHUA. MHOFOHpOHCCCOpHHe CHCTCMBI. Pacnpez[enéHHble

BBIYUCIIUTEIIbHBIE CUCTEMBI M 00pab0oTKa OONBIINX JAaHHBIX

1.2

[IpyHIMIBI OCTPOEHUS] U anmapaTHble KOMIIOHEHThl KOMIIBIOTEPHBIX CETEH.
CereBoie mpotokonibl. Cerb WHrepner. Anpecamusi B cetu UWHTepHer.
IIporokomnsr creka TCP/IP. Cucrema nomenubsix uMmEH. Paznenenue [P-cetn nHa

MOJICETH C TOMOILBIO MAacOK MOACEeTEH

1.3

daiinoBas cuctema. Ilouck B daitnoBoit cucreme. IlpuHIMNIBI pa3MenieHus u
uMeHOBaHUs (ailnoB B gonroBpeMeHHoN namsaTu. [1laGnoHsl [ust onucaHus

rpynn Qaitnon

1.4

CkopocTh mepeiayd  JaHHBIX. 3aBUCUMOCTh BpEMEHH IepeJayd  OT

WHPOPMAIIMOHHOTO 00BEMA TAaHHBIX U XapaKTEPUCTUK KaHAJIa CBSI3U

1.5

Mudposanue nanHbIX. CUMMETpUYHbIE U HeCUMMeTpuuHble mHUGpbl. [Lndpsr
npoctoii 3amensl. ludp Llesaps. Hludpp Bmwxenepa. Anroput™m mudpoBaHUS
RSA

1.6

Kopap1, mo3Boisitonyie 0OHapyKUBAaTh U UCTIPABIIATH OIIMOKH, BOSHUKAIOUIHE MIPH
nepenaue 1aHHbIX. PaccrossHue Xammunra. KoaupoBanue ¢ noBTopeHHEM OUTOB.

Konapsr XoMMuHra

TeopeTtnueckre 0CHOBbI HHPOPMATUKU

2.1

JlBomyHoe  KoaupoBaHWe. PaBHOMEpHBIE W HEpPAaBHOMEPHBIC  KOJBI.
JlexoaupoBaHUe COOOIICHHM, 3aITMCAHHBIX C MIOMOIIBI0 HEPABHOMEPHBIX KOJIOB.
Ycenosue ®ano. [locTpoeHne OMHO3HAYHO IEKOIHUPYEMBIX KOJOB C IOMOIIBIO

nepeBa

2.2

Teopernueckne mMOAXOABI K OIEHKE KojudecTBa uHMopmanuu. EauHUIBI
M3MEpeHusi KonudecTBa HMHPopManuu. AmnpaBUTHBIM TMOAXOA K OIEHKE
KojudyecTBa WH(poOpManuu. 3aKoH aaauTUBHOCTH uHpopmanuu. Dopmyna

Xaprmu. Uadopmanus u BepositHOCTh. Dopmyina LlleHHoHa
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Cucrembl cuucnenus. Pa3BépHyTass 3amuch UENbIX U JIpOOHBIX YHCENT B
MO3UIIMOHHON cucteme cuuciaeHus. CBOMCTBa MO3UIMOHHOM 3allMcU YHCIa:
KOJIMYECTBO LIU(P B 3alUCH, MPU3HAK JEIUMOCTH YHUCIa HA OCHOBAHUE CUCTEMBI
CUMCIeHUs. AJITOPUTM NEPEBOJA LEJIOT0 YUCIIa U3 P-MYHOM CUCTEMBI CUMCICHUS

B JIECATUYHYIO. AJITOPUTM IepeBoJia KOHEUHON P-u4HON ApoOu B NECATUUHYIO.




AJITOPUTM TEepeBoAa LEJIOro YHcia M3 JECATUYHOM CHUCTEMBbI CUUCIEHHUS B P-
nuHyto. llepeBoj KOHEYHOM aecATHUHOW npobu B P-munyro. J[BomuHas,
BOCBMEpUYHAs U MIECTHAALATCPUYHAs CUCTEMBI CUUCIICHUS, CBSI3b MEXAY HUMU.

ApI/I(bMeTI/I‘IeCKI/Ie OIi€panvi B IIO3HMIIUOHHBIX CUCTEMAaX CYHUCICHUA
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TpOI/I‘lHaH YpaBHOBCHICHHAs CUCTEMaA CHUCIICHUS. HBOH‘IHO—HGCXTH‘IH&H CHUCTCMa

CUHUCJICHUA

2.5

Komuporanue tekctoB. Konuposka ASCII. OgnobaliTHbIe KOqupoBKU. CTaHmapT
UNICODE. Kommpoka UTF-8. Omnpenenenue wuHGOpPMAIMOHHOTO 00BEMA

TEKCTOBBIX COOOIIIEHII

2.6

KomupoBanue n3o0paxenunii. Ouenka nHGOpMamoHHOTo 00bEMa TpaduIecKux
JAHHBIX TPH 3aJIaHHBIX Pa3pelIeHud U TIyOrHe KOAMpoBaHUs LBeTa. L[BeToBbIC
monenu. KomupoBanue 3Byka. OueHka HH()OpPMAMOHHOTO 00BEMa 3BYKOBBIX

JAaHHBIX IIPH 3aJIaHHBIX 4YaCTOTC AUCKPETU3AINU U pa3pAAHOCTH KOAUPOBAHUA

2.7

Anrebpa noruku. [loHsTne BbIcKa3biBaHUsS. BbIcka3biBaTenbHble (HOPMEI
(npenukatel). KBaHTOpHI CyIl1eCTBOBaHUS U BCEOOIIHOCTH.

Jlormueckue onepauuu. TaOmuibl HMCTUHHOCTHU. Jlormueckue BBIpAKEHHUS.
Jlormueckue ToxxaecTsa. Jlornueckue onepanny 1 onepanyy HaJ MHOKECTBAMH.
3aKoHBl aireOpsl JIOTMKU. OKBHUBAJEHTHBbIE IPE0Opa3oBaHUs JIOTMUECKUX
BbIpa)XKeHUH. JIornueckue ypaBHEHHs U CUCTEMBI YPABHEHUN.

Jlornyeckne (GyHKIMU. 3aBHCUMOCTh KOJHMYECTBA BO3MOXKHBIX JIOTHYECKUX
(GYHKIMH OT KOJTMYECTBA apTyMEHTOB.

Kanonuueckue Gpopmbl TOrMUECKUX BbIPAKECHHMA

2.8

COBepH_IeHHBIC AU3BIOHKTUBHBIC  KOHBIOHKTUBHBIC  HOPMAJILHLBIC (I)OpMLI,

AJITOPUTMBI UX ITOCTPOCHUA T10 Ta6J'II/II_[C HCTUHHOCTHU

2.9

Jlormueckue dJ€MEHTBHI B cocTaBe Komnbrotepa. Tpurrep. Cymmarop.
MHoropa3psaasbiii cymmarop. Iloctpoenne cxeM Ha JOTMYECKHMX 3JIEMEHTAax I10
3aJJaHHOMY JIOTMYECKOMY BBIP@XXEHHUIO. 3alUCh JIOTUYECKOTO BBIPAKEHUS IO

JIOTHUYECKOHN cXeMe

2.10

Mognenn u mopenupoBanue. llenmm MopenupoBaHusa. ANEKBaTHOCTb MOJENN
MOJIeIUpYEeMOMY 00BEKTY Miu nporeccy. @opManu3anus IpUKIaJIHbIX 3a/1a4.
IIpencraBneHue pe3yabTaToB MOJEIUPOBAHUS B BUE, yIOOHOM Ul BOCIIPUSATHS

4yenoBeKkoM. [ padudeckoe npencraBieHue JaHHBIX (CXEMBI, TAOIUIIBI, TpaduKm).

2.11

IIpencraBinenne MenbIX 4YWCE B MNaMATH KoMIibioTepa. OTpaHUYEHHOCTh
JMarna3oHa 4Yucel NpU OrPaHWYECHHHM KOJMYeCcTBa paspsaoB. llepenosniHeHue
paspsaHoi ceTku. be33HakoBbIe U 3HAKOBHIE JaHHbBIE. 3HAKOBBII OUT. [IBOMUHBIIA
JIOTIOJTHUTEIBHBINA KOJI OTPUIIATEIIbHBIX YUCET.

[loburoBele normyeckue omnepauuu. Jlornueckuit, apudmernyeckui u

muknyeckuit  capuru.  LlugpoBanne ¢ mNOMOLIBI0 MOOUTOBOM  ONEpaIUH




«uckimouaromee NUJIN»

2.12

[IpencraBienre BENIECTBEHHBIX YHCEN B MAMSITH KOMIIBIOTEpA. 3HAYAIIAs 4acTh
U TOpANOK uyucia. Jlpama3oH 3HAYEHUN BEIECTBEHHBIX uucen. [IpoGiiembl
XpPaHEHHsI BEIICCTBEHHBIX YMCEN, CBSI3aHHBIE C OrPAaHUYEHHEM KOJIMYECTBA
pa3psaaoB. BeimosiHeHUEe onepanuii ¢ BEHIECTBEHHBIMU YKCJIaMHU, HAKOIUJICHUE

OIIO0OK IIPU BBIYUCIICHUAX

2.13

I'padrr. OcHoBHBIe TOHATHA. Buawl rpados. Omnucanue rpadoB ¢ MOMOIIBIO
MaTpHUIl CMEXKHOCTH, BECOBBIX MaTpHIl, CIHCKOB CMEXKHOCTH. Pemienue
QITOPUTMUYECKUX 3a7ad, CBS3aHHBIX C aHanu3oMm rpadoB (mocTpoeHue
ONTHUMAJBHOTO MyTH MEXIy BepIIMHaMH rpada, OompeaesieHrne KOIMYecTBa

PA3JIUIHBIX HYTCﬁ MCXKAY BCpIIHMHAMHU OPHUCHTHPOBAHHOI'O AIUMKINYCCKOI'O

rpaca)

2.14

HepeBws. bunapnoe nepeBo. JlepeBbsi momcka. CmocoObl 00xoma Jepesa.
[IpencraBnenne apupMeTHYECKHX BBIpAXEHHN B BUIE AepeBa. Mcmomb3oBaHue

rpadoB U AEPEBBEB NP OMHCAHUN OOBEKTOB U MPOLIECCOB OKPYIKAIOLIETO MUPa

2.15

JIMCKpeTHBIE UTPHI IByX UTPOKOB ¢ TOIHON nHpopmanueit. [loctpoenue nepesa
nepebopa BapHaHTOB, OINMCAHUE CTPAaTETMH WIPbl B TaObiW4HON (opme.

BBII/IFpBII_HHBIe H IIPOUT'PBIITHBIC ITO3HUIIUH. BBII/IrpBIIHHBIe CTpaTeruun

2.16

CpenctBa  HCKYCCTBEHHOTO  WHTeNsiekTa. MaeHTudukamuss W MOHCK
n300paxkeHui, pacrno3HaBanue jull. Mcronb3oBaHHEe METO/I0B MCKYCCTBEHHOIO
MHTEJJIEKTa B 00yJaroumx cucreMax. VMcnoiabp3oBaHue METO0B UCKYCCTBEHHOTO

UHTEJUIeKTa B poOoToTexHuke. HTepHeT Bemeld. HeliponHsie cetn

ANTOpUTMBI U IPOrPaMMHUPOBaHKE

3.1

dopmManusanus NoHATHA anropurma. MammuHa ThIOpHHra Kak yHUBEpCaJbHas

MOJEJb BIYUCIICHUM

3.2

OrneHka CIIO)KHOCTH BbIUMCIIEHUH. Bpems paboTel u 00BEM ucCHONb3yeMoil
MaMsiTH, MX 3aBUCUMOCTh OT pa3Mepa HCXOAHBIX JaHHbIX. OlleHka
ACHUMITOTUYECKOW CJIOXKHOCTH aJTOPUTMOB. AJITOPUTMBI MOJTMHOMHAIBHOMN
cnoxHoctu. IlepebopHble anroputmbl. [lpuMepsl pa3IUYHBIX  AITOPUTMOB

pelIeHns OIHOM 3aauu, KOTOPbIE UMEIOT Pa3IMYHYIO CI0XKHOCTh

3.3

OmnpeneneHre BO3MOXKHBIX PE3YJNbTATOB PA0OTHI MPOCTEUIIMX aJTOPUTMOB
yNpaBJIEHUS] MCIOJHUTENSIMU M BBIYUCIUTENBHBIX alropuTMoB. OmpeneneHue

HCXOIHBIX TAHHBIX, IIPU KOTOPLIX aJITOPUTM MOKCET AdaTb Tpe6yeMBIﬁ pe3yiabpTaTr

3.4

AnroputMbel 00pabOTKM HATypajdbHBIX YHCEIN, 3alHCAHHBIX B MO3UIIMOHHBIX
CUCTEMaxX CYHUCJICHHA: pa30MeHHe 3amuch 4YKclia Ha OTHeNbHble UUPHL,
HaxOXXJICHHUE€ CYMMbl M TIpoM3BeIEHUA ULU(]p, HAXOKICHHUE MaKCUMAJIbHOU

(MUHUMAaNIBHON) UDPBHIL.




[IpencraBnenue uucna B BuUAe HaOOpa MPOCTBIX COMHOXHUTEIEH. AJITOpUTM
OBICTPOTrO BO3BEJICHUS B cTeNeHb. [IOMCK MPOCTHIX YMCeN B 3aJaHHOM JIHaNa3oHe

C IIOMOLIBIO AJITOPpHUTMA «PCHICTO 3paT0cq)eHa»

3.5

MHor Oopa3psAAHBIC LICJIbIC YHCJIa, 3a1a9U JJIMHHOM apI/I(I)MeTI/IKI/I

3.6

A3k nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunsl gaHHBIX:
LIEJIOYMCIICHHBIE, BEIECTBEHHBIC, CHUMBOJIBHBIE, JIOTUYECKUE. BeTBieHus.
Crnoxusie ycnoBus. Lukist ¢ ycnoBuem. LIUKIbI 110 mepeMeHHOM.

OO6paboTka MaHHBIX, XpaHAIMXCSA B ¢aitnax. TekcToBele U NBOMYHBIC (HAIIIBL.
daiinoBble nepeMeHHble ((ailnoBble ykazarenu). Utenue u3 (aiina. 3anuce B
(haii.

Pazouenue 3amaun Ha moazanayuu. [loamporpamMmel (iporieypsl U GyHKIINAN).

Hcnonp3oBanue cTaHAapTHON OMOIMOTEKH SI3bIKA TPOTPAMMUPOBAHUS

3.7

Pexypcusi. PexkypcuBHbie mpouenypsl u ¢yHKuuu. Vcmosip3oBaHue cTeka JUIs

OpraHU3alyK PEKYPCUBHBIX BBI30BOB

3.8

Yucnennsle MeTonbpl. TouyHOE WM MPUONMKEHHOE pelieHus 3agadu. YucieHHoe
pelieHre ypaBHEHHIl C MOMOIIbI0 Moadopa mapaMerpa. YuciieHHbIE METOAbI
pelieHusl ypaBHEHHMi: MeToJ mnepebopa, MeETOJ IOJIOBUHHOIO JIEJIEHUS.
[IpubnmxE€HHOE BHIUMCICHHUE JUIMH KPHUBBIX. Bplumcinenue miomanei ¢uryp c
IIOMOUIbIO0 YUCJIEHHBIX METO/0B (METOJ MpPSIMOYTOJbHUKOB, METOJ TpaIleLuil).
Ilouck wmakcumyma (MHHUMYMa) GYHKIMM OJHOM TNEPEMEHHOM METOI0M

IIOJIOBUHHOTI'O ACJICHUA

3.9

OOpaboTka  CHUMBOJBHBIX  JAaHHBIX.  BcTpoeHHble  (QYHKIIMM  sI3bIKa
MIPOTpaMMHUPOBAHUS ISl 00PAOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CHUMBOJIBHBIX CTPOK: HO)IC‘-IéT KOJIMYECTBAa IOSABJICHHH CHMBOJA B CTPOKEC,
pazOueHne CTPOKM Ha CIIOBa MO MPOOENBHBIM CHMBOJIAM, MOWCK MOJCTPOKH
BHYTPH JIaHHOW CTpPOKH, 3aMEHA HAWJICHHOW NOJCTPOKH Ha JAPYTyK CTPOKY.
I'enepanusi Bcex CIOB B HEKOTOPOM alihaBUTE, YAOBJICTBOPSIONINX 3aJaHHBIM

orpannueHusM. [Ipeobpa3zoBanue Uyncia B CHMBOJIBHYIO CTPOKY B 00paTHO

3.10

MaccuBel ¥ MOCJIENOBATEILHOCTH 4YHMCEl. BoruncieHne  0000IIEHHBIX
XapaKTEPUCTUK DSJIEMEHTOB MAacCHMBa WJIM YHCIOBOM TIOCJIEA0BATEIIbHOCTH
(CcyMMBI, TpOU3BEACHHS, CPEIHEr0 apu(PMETHUYECKOro, MHUHUMAIBHOTO U
MaKCHUMAaJbHOTO 3JIEMEHTOB, KOJMYECTBAa JJIEMEHTOB, YJIOBJIETBOPSIOIINX
3aIaHHOMY YCJIOBHWIO). JIMHEHHBIA TOMCK 3aJlaHHOTO 3HAYECHHs] B MAacCHBE.
AJTOpUTMBI PAa0OOTHI C JJIEMEHTaMH MAacCHBa C OJHOKPATHBIM IPOCMOTPOM
MaccuBa. COpTHpPOBKAa OJHOMEPHOTO MaccuBa. I[IpocTbie METOIbl COPTUPOBKHU
(MeTonm my3bBIpbKa, METOJ BBIOOpA, COPTHpOBKa BcTaBKamH). CoOpTHpOBKa
ciusinueM. breictpasi coptupoBka maccuBa (anroput™ QuickSort). J[BonuHbIi

IIOHCK B OTCOPTHPOBAHHOM MACCHUBC




3.11

JIBymepHble MaccuBbl (MaTpulbl). AJTOpUTMBI 00pabOTKH  JBYMEPHBIX
MacCHBOB: 3allOJIHEHUE JABYMEPHOIO YHCJIOBOIO MAacCUBa II0 3aJaHHBIM
[IpaBWIaM, IOUCK 3JIEMEHTA B JIBYMEPHOM MACCHUBE, BBIUYMCIICHHE MAKCUMyMa
(MMHHUMYMa) U CyMMBI 3JIEMEHTOB JABYMEPHOIO MacCHBa, I€PECTAaHOBKA CTPOK U

CTOJIOLIOB ABYMEPHOT'O MacCHBa

3.12

CrmoBapu  (acconmuaTMBHBICE  MAacCHUBBI,  OTOOpa)keHWs).  XOII-TaOJIHIIBL.

HOCTpOCHI/Ie aﬂ(l)aBI/ITHO-‘-IaCTOTHOFO CJIOBapsd IJ1d 3aJaHHOT'O TCKCTa

3.13

Creku. AmHanu3 MNpaBUIBHOCTH CKOOOYHOrO BbIpaxeHHs. Boruncienue
apru(METHYECKOTO BBIPAKECHUS, 3aIMCAHHOTO B IOCTPHUKCHON (popme.

O‘leCI[I/I. Hcnons3oBaHue oucpean Jjis1 BpEMCHHOI'O XpaHCHUA JaHHBIX

3.14

Anroputmbl Ha rpadax. IlocTpoeHre MHHMMAaJIbHOTO OCTOBHOTO JepeBa
B3BEIICHHOTO CBSI3HOTO HEOpHUEHTHUpoBaHHOTO Tpacda. KomudecTBo pazmmyuHbIX
MyTel MeX Ay BepIIMHAMU OPUEHTHPOBAHHOTO allMKINYEeCKOro rpada. AJIropurm

JlerkeTphl

3.15

HepeBps. Peammsanus aepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYyp. JlBOM4YHBIE
(Obunapusbie) nepeBbs. [locTpoeHue nepeBa Ui 3aJaHHOTO apU(METHYECKOTO
BbIpakeHusi. PekypcuBHbIe anropuTMbl 00xona JepeBa. Mcnoiab3oBaHue cTeka U

odepeau it 00xoaa iepeBa

3.16

JluHaMuueckoe NporpaMMUpPOBAHNE KaK METOJ PEIIECHUs 3a/ad C COXPAHEHHUEM
IIPOMEXYTOYHBIX PE3YyJIbTaTOB. 3a7a4l, PEIIaeMbIe ¢ TIOMOIIBIO JUHAMUYECKOIO
MPOTPaMMHPOBAHUS: BEIYMCIICHUE PEKYPCUBHBIX (DYHKIHIH, TOACYET KOTMYECTBA

BapHUaHTOB, 3ala4i ONITUMU3AlIUN

3.17

[lonsitTue 00 OOBEKTHO-OPUEHTHPOBAHHOM HporpamMmupoBaHuu. OOBEKTH U
kiaccbl. CBoiicTBa M MeToAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIN aHAJIH3.
PazpaboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPHEHTHUPOBAHHOTO TMOAXOJA.

WNukancynsmus, HacieqoBaHue, ToJIUMOphU3M

NudopmaninoHHble TEXHOJIOTUN

4.1

Ananu3 naHHbiX. OCHOBHBIE 3a/laddl aHajiu3a JaHHBIX: IPOTHO3UPOBAHHUE,
Kjaccuukanys, KilacTepusauus, aHanu3 oTkiIoHeHui. IlocienoBarenbHOCTH
pelIeHus 3a/1a4y aHaau3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYUCTKA U OIEHKA
KayecTBa JaHHBIX, BBIOOp U (WMJIM) TOCTPOEHUE MOJETH, MpeodpazoBaHUE
JAHHBIX, BU3YyalW3alMs NAaHHBIX, WHTEpHpeTanus pe3yiabTaToB. [IporpamMmubie
cpeactBa U VIHTepHET-cepBUCH JUIsi 0OpaOOTKM M TPEJICTABIICHUS JaHHBIX.

Bonpmine gannpie. MammaHOE 00yueHue

4.2

Ananns JaHHBIX C TIOMOIIBIO JSJICKTPOHHBIX Ta6JII/IL[. Briuucnenne CYMMBI,
cpemHero  apu(METHYECKOro, HaWOOJbIIEro  (HAMMEHBIIETO)  3HAYCHHS

nuanazoHa. Berumcienune koddduumenta Koppensuuu JABYX psSAOB JAaHHBIX.




[locTpoenue cronOuaThiX, JIMHEHYATHIX M KpYyroBbIx auarpamm. Iloctpoenue
rpadukoB ¢pyHkuuid. [lonbop aMHUM TpeHa, pelIeHne 3a4a4 NPOrHO3UPOBAHUS.

Pemenne 3aaa4 ONITUMHU3AIUH C ITIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/IH

4.3

I[I/ICerTI/ISaIII/IH npu MaTeMaTHU4CCKOM MOACIINPOBAHUUN HCIIPCPBIBHBIX
IIponuccCoB. MOI[GJ'II/II)OBEIHI/IC JABMOKCHUA. MO,Z[GJ'IPIpOBaHI/IC OMOJIOrNYECKUX
CHUCTCM. MaremMaTudecKue MOICIN B O9KOHOMUKEC. BrranciauTenbHEBIC
OKCIICPUMCHTBI C MOJICIIAAMU. O6pa60TKa PE3YyJIbTAaTOB SKCIICPUMCHTA. MeTOI[
HanMMCHBIINX KBaJApaTOB. OHGHKa YUCIOBBIX IIapaMETPOB MOACIUPYCMBIX
00BEKTOB U IIponuccCoB. BoccranoBnenne 3aBUCHMOCTEH I10 pe3yjibTaTaM

JKCIIEPUMEHTA

4.4

BeposTHOCTHBIE MOJENU. Meronsl Monte-Kapino. HNmuranmonnoe

MOJCIINPOBAHUC. CHcTeMBI MacCOBOT'O O6CJ'Iy>KI/IBaHI/IH

4.5

Tabmuunble (pensuuoHHbIe) 6a3bl JaHHBIX. TabyiHIla — MpeICTaBIeHUEe CBEACHUI
00 omHOTHIHBIX OOBbekTaX. Iloine, 3ammch. Kimrou Tabmmiel. PaboTa ¢ rotoBoit
0a30ii maHHBIX. 3amongHeHue 0a3bl JaHHBIX. [loMck, copTHpoBKa W UIBTPALHS
JaHHBIX. 3ampochkl Ha BBIOOPKY JAHHBIX. 3ampochl ¢ THapaMeTpaMH.
BeraucisieMbie mosist B 3ampocax.

Mmuorotabnuunbie 0a3bl JaHHBIX. THIBI CBsI3ed Mexay Tabmunamu. BHemHuii

KJIIO4. HGJ'IOCTHOCTB 0asnl JaHHBIX. 3anpocm K MHOTOTa0JIMYHBLIM 0a3aM JaHHBIX

4.6

TexctoBblii mpoueccop. CpencrtBa MMOMCKa W aBTO3aMEHbl B TEKCTOBOM
npoueccope. CTpyKTypHUpOBaHHbBIE TEKCTOBBIE TOKYMEHTbI. CHOCKH, OTJIaBJICHHUE.
[IpaBuna UUTHPOBAHUS MCTOYHUKOB U odopmieHus Oubanorpadudeckux

CCBIJIIOK




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJISA
Nudopmatuka, 10knacc/I'elin A.I'.,JIluBuak A.b.,CeHokocOB

A.UN., Axuinonepuoe odmectBo «M3narensctBo «IIpocBeiienney
Nudopmaruka, 11 knacc/ I'etin A.I'., CenokocoB A.U., AkuironepHoe

obmectBo «M3aarenbctBo «IIpocBemenner

Nudopmaruka (B 2 gactsx), 10 xkmacc/ [Momsaxor K.1O., Epemun E.A.,
O61ecTBO ¢ orpaHndeHHoM oTBeTcTBeHHOCThIO « BMHOM. JlaGoparopus
3HaHMI»; AKIIMOHEpHOE 0011ecTBO «/31aTenbCcTBO

«[IpocemieHue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://uchebnik.mos.ru/main
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