MUHHUCTEPCTBO MPOCBEIEHNST POCCUNCKON ®EJEPALIUN

roCyJapCTBEHHOE OI0KETHOE 00IIe00pa30BaATENHHOE YUPEKIACHHUE
Camapckoii obmactu cpeHsisi 00meo0pazoBaTenpHas mKoia c. by3aeBka
MYHHIIATIATBHOTO paiiona Kunenbckuit Camapckoii obactu

PACCMOTPEHO
PyxoBonurens MO

yauTese- mpeIMeTHUKOB

H.H.MuxanbrueHkKo

[Ipotokon Ne 1 ot
25.08.2025 1.

yueOHoro npeamera «AupopmaTukay (yriry0JéHHbINH YPOBEHbD)

/TN

Moanucan: PasopeHosa U.A.

DN: O=I'BOY COLU c.By3aeBka,
CN=Pa3sopeHoBa UN.A.,
E=knl_buz@63edu.ru

OcHoBaHue: A ABNsACbL aBTOPOM 3TOrO
OOKyMeHTa

MecTononoxeHve: MecTo noanucaHns
Harta: 2025.09.14 08:32:18+04'00'
Foxit Reader Bepcusa: 10.1.1

ITPOBEPEHO
3am. qupekropa o YBP
H.H. Muxanpuenko

PABOYASI [TIPOTPAMMA
(ID 6971506)

s ooygarommxest 10 — 11 kimaccos

c.by3zaeBka 2025

YTBEPXIEHO
JIMpeKTop MKOJIbI
N.A. PazopenoBa
[Tpuka3z Ne87-O/1 ot
25.08.2025r.



HOACHUTEJBHASA 3AIIMCKA

[Iporpamma mno wuHbopMatuke (yriryOJaEHHBIH YpPOBEHb) Ha YPOBHE
cpenHero oOmiero oOpa3oBaHus pa3pa0OTaHa Ha OCHOBE TpeOOBaHMM K
pe3ynbTaTaM OCBOCHHMSI OCHOBHOH 00pa30BaTENBbHON MPOTPaMMBI CPEIHETO
oOmero odpazoBanus, npeacrabieHHbix B ®I'OC COOQO, a takxe enepanbHOit
paboueit mporpaMmbl BOCITUTAHUS.

[Iporpamma mo wuHpoOpMaThke HAET MpPEACTABICHHE O UENsIX, OO0IIei
CTpaTernu OOYy4YeHHs, BOCIHTAHUS W Pa3BUTUS OOYYAIOIIMXCS CPEACTBAMU
yueOHoro npeamera «MHpopmaTrka» Ha yriayOaEHHOM ypOBHE, YCTaHABIMBAET
o0s13aTenbHOE IpEeIMETHOE COJIepKaHueE, npeIycMaTpUBacT ero
CTPYKTYpUPOBAaHUE IO pazjenaM M TeMaM Kypca, ONpeAessieT paclupeiesieHue
€ro 1o kjiaccam (rojaMm M3y4deHHus), Ja€T MPUMEPHOE paclpeeeHue YIYeOHbIX
4acoB MO TEMAaTHYECKHM pas3jelaM Kypca U PEKOMEHIyeMylo (TpHUMEpHYIO)
MOCIEAOBATEIPHOCTh HMX HW3YYEHHs] C  y4€TOM  MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€d, JIOTMKM Y4eOHOTO TIpolecca, BO3PACTHBIX
0COOEHHOCTEH 00yUYaroImMXCS.

[IporpaMmma 10 WHpOpPMATHKE OMpEAENseT KOJIMYECTBEHHBIE U
KaueCTBEHHBIC XapaKTEPUCTHUKX Y4YeOHOro MaTepuana g KaxJoro roja
U3yYEHHUs, B TOM YHCJE JI1 COAEPKATEIbHOTO HAIMOJHEHUS pa3HOro BUJA
KOHTpOJIA (MMPOMEXKYTOUHOM aTTeCTallud OOYyYarolMXCs, BCEPOCCUNUCKUX
IPOBEPOYHBIX PabOT, TOCYAAPCTBEHHOM UTOrOBOM aTTecTaiuu). [Iporpamma mo
WH(POPMATUKE SIBISETCS OCHOBOM JUIS COCTaBIIEHUSI aBTOPCKUX Y4YEOHBIX
porpaMM U y4eOHHUKOB, TOYPOYHOTO TUTAHUPOBAHMSI Kypca YUUTEIIEM.

Nudopmartuka B cpeaemM o01ieM 00pa30BaHUH OTPAXKAECT:

CYUIHOCTh HMH(POPMATUKM KaK Hay4yHOM JUCIMIUIMHBL, H3ydarolien
3aKOHOMEPHOCTH MPOTEKaHUS u BO3MO>KHOCTH aBTOMAaTH3AINN
MH(GOPMAITMOHHBIX MTPOILIECCOB B PA3IIUYHBIX CUCTEMAX;

OCHOBHBIC OO0JAaCTH TNPUMEHEHUS WH(OOPMATHUKU, TIPEKIE BCETO
MH($OpPMaLlMOHHbBIE TEXHOJIOTHH, YIIPABJICHHE U COLUAIBbHYIO chepy;

MEXIUCITUTUTMHAPHBIN  XapakTep WHHOPMATHKH W HWHGOPMAIIMOHHON
NS TETBHOCTH.

Kypc undopmatuku 1ist ypoBHS cpeHEro o01ero oo0pa3oBaHust sSBISETCS
3aBepUIAIONIMM 3TallOM HEMPEpPBhIBHOM MOJITOTOBKM O00ydYarommxcs B 00iacTu
uHnpopmatukn W WHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIX  TEXHOJIOTHIA,
onMpaeTcsd Ha cojaepkaHue Kypca MH(POPMATHUKH YpOBHS OCHOBHOI'O OOIIEro
oOpa3oBaHMsi M  ONBIT TIOCTOSHHOIO NpPUMEHEHUs  MHGOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTUW, Ja€T TEOPETUYECKOE  OCMBICICHHUE,
MHTEPIIPETALNIO U 0000ILIEHUE 3TOTO OIBITA.



PesynbraThl  yrimyOME€HHOTO ypOBHS U3YYCHHS Y4eOHOTO TMpeameTa
«MadopmaTtnkay OpPUEHTUPOBAHBI HA TMOJYyYEHHWE KOMIIETCHTHOCTEH IS
nocliieayromneil npodeccuoHaNbHOW JESATENBHOCTH KaK B paMKax JaHHOM
npeIMETHOM O0JacTH, TaK M B CMEXHBIX ¢ Hel obOnactax. OHU BKIIOYAIOT B
ceost:

OBJIAJICHUEC KJITIOYCBHIMHU TMOHSATHUSMU M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCS JaHHAs MpeJAMeTHas 00JacTh, pacliO3HaBaHUE COOTBETCTBYIOLIUX UM
NPU3HAKOB U B3aMMOCBS3€H, CIIOCOOHOCTh JEMOHCTPUPOBATH Ppa3IUYHBIC
MOJAXO0/bl K W3YYEHUIO SIBIICHUM, XapaKTEPHBIX MJIsi U3y4aeMOM MpeaMeTHOM
o0nacTu;

YMEHUE peIIaTh THUIOBBIC TMPAKTHUECKHE W TEOPETUYECKHE 3aJ1auH,
XapaKTepHbIE MJIi WCIOJb30BaHUS METOJOB U HWHCTPYMEHTapusi JIaHHOMN
peIMEeTHON 00J1acTH;

HaJIMyue MPEJCTABICHUN O TaHHOW MpeIMETHON 00JIaCTU KaK IIEJIOCTHOM
TEOpUHU (COBOKYIMHOCTH TEOPHi1), OCHOBHBIX CBSA3AX CO CMEXHBIMU OOJACTIMHU
3HAHUM.

B  pamkax  yrmyOn€HHOro  ypoBHS — M3ydeHUS ~ MHGPOPMATUKHU
oOecrieunBaeTcsi  II€JICHANpaBiICHHAs  TOJArOTOBKAa  OOydalIMXcsd K
MPOJOJKEHNUIO  o0pa3oBaHUs B OpraHu3anusax  MNpo¢eCCUOHATBHOTO
oOpa3oBaHMsI 10  CICNHAIBHOCTSAM, HETOCPEJACTBEHHO  CBS3aHHBIM  C
U(GPOBBIMU  TEXHOJIOTHSIMH, TaKMM Kak [porpaMMHas — WHXEHEPHs,
uH(popMaImoHHasi 06€30MacHOCTb, WH(OOPMAITMOHHBIE CUCTEMBI M TEXHOJIOTHH,
MOOWJIHBIE CHUCTEMbl W CETH, OOJbIIME JaHHBbIE W MalIMHHOE OOYy4YeHHE,
MIPOMBITIUICHHBIA WHTEPHET BeIeH, MCKYCCTBEHHBIH WHTEJUICKT, TEXHOJIOTHUHU
OeCrpOBOIHOM CBSI3M, POOOTOTEXHHMKA, KBAHTOBBIC TEXHOJOTHUU, CHUCTEMBI
pacnpenenéHHOTO peecTpa, TEXHOJOTUM BUPTYaJbHOM U JIOMOJIHEHHOMN

pEabHOCTEN.
OcHoBHas 1enb u3ydyeHuss ydeOHoro mnpeamera «WHdopmaTuka» Ha
yriyoJIEHHOM YpOBHE CpelHero oOiiero oOpa3oBaHuss — oOecredyeHue

JajgbHENIero pa3BuTus UHGOPMAIIMOHHBIX KOMIETEHIIUM 00yYaroIerocs, ero
TOTOBHOCTH K JKH3HM B YCIOBUSX Pa3BUBAIOMICTOCS HHPOPMAIIMOHHOTO
oOIecTBa W BO3pacTaroniell KOHKYPEHIIMU Ha phIHKE Tpyaa. B cBsi3u ¢ 3THM
nzyuyenue nHpopmatuku B 10—11 kmaccax A0MKHO 00€CTICUUTD:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUSI, OCHOBAHHOTO Ha MOHUMAaHHUM POJIH
uHpopmaTuku, WHPOPMAIMOHHBIX W KOMMYHUKAITMOHHBIX TEXHOJOTHHA B
COBPEMEHHOM OOIIIECTBE;

c(OPMHPOBAHHOCTh  OCHOB  JIOTHYECKOTO W  QJTOPUTMUYECKOTO
MBIIUICHUS;



c(hOpMHPOBAHHOCT, YMEHUU pa3nuyaTh (aKkThl W OIEHKH, CPaBHUBATH
OIICHOYHBIC BBIBOJIbI, BUJIETh MX CBSI3b C KPUTECPUSIMHU OIICHUBAHUS U CBS3b
KPUTEPUEB C  ONPEHCIEHHOW CUCTEMOW  IIEHHOCTEW, NPOBEPATH Ha
JIOCTOBEPHOCTH M 0000111aTh HH(POPMAITHIO;

c(hOpPMHUPOBAHHOCTh TPEACTABICHUNH O BIWUSHUA WHGOPMAIMOHHBIX
TEXHOJIOTM Ha JKHW3Hb YeJIOBEKa B OOLIECTBE, MOHUMAHUE COLMAIBHOIO,
AKOHOMHMYECKOTO, TOJIUTHYECKOTO, KYJIBTYPHOTO, IOPUINYECKOTO, IIPUPOIHOTO,
APrOHOMHUYECKOTO, MEIUIIMHCKOT0O W (PU3MOJIOTHYECKOTO  KOHTEKCTOB
UH(OPMAITMOHHBIX TEXHOJIOTHIA;

MPUHATHE TIPABOBBIX U JTHUYECKUX ACHEKTOB HH(POPMAIIMOHHBIX
TE€XHOJIOTUH, OCO3HAHUE OTBETCTBEHHOCTH JIFOJIEW, BOBJICUEHHBIX B CO3/IAHHUE U
UCIOJIb30BaHUE MH(GOPMAIIMOHHBIX CUCTEM, paclpocTpaHeHue nHhopmaIiy;

CO3/7IaHUE YCJIOBHM IS Pa3BUTHsI HABBIKOB yUeOHOM, TPOEKTHOM, HAYYHO-
HCCJIEI0BATENbCKOM M TBOPUECKOUN JAEATENbHOCTH, MOTUBAIIMM 00YYaIOIIUXCs K
CaMOpPa3BUTHIO.

B conepxxanun ywebHoro mnpeamera <«MHpopmaThKa» BBIAEIAIOTCS
YEThIpE TEMATUUYECKHUX pa3ieia.

Paznen «lluppoBasi rpaMOTHOCTB» IMOCBAIIEH BOIPOCAM YCTPOKCTBA
KOMIIBIOTEPOB W JAPYrHUX DOJEMEHTOB LU(PPOBOTO OKPYKEHHS, BKIIOUAs
KOMIIBIOTEPHBIE CETH, MCIOJIB30BAHUIO CPEICTB OINEPALMOHHOW CHUCTEMBI,
pabore B cetu VIHTepHET W  UCIOJB30BAHUIO HWHTEPHET-CEPBHCOB,
UHGOPMAITMOHHON O€30MaCHOCTH.

Paznen «Teopernueckue ocHOBbI MHGOPMATHKH» BKIIOYAET B CeOs
MOHATUNHBIN amnmapar WH(QOPMATUKH, BOMPOCHI KOAUPOBAHUS HHMOpMaINH,
M3MepeHus MH(POPMAIIMOHHOTO 00BhEMA MAaHHBIX, OCHOBBI alIreOphbl JOTUKU U
KOMITBIOTEPHOT'O MOJIETTUPOBAHUS.

Paznen «AaropurmMsl U MPOrpaMMHUPOBAaHUE) HAMNPABJICH HA Pa3BUTHE
QITOPUTMUYECKOTO MBINUICHUs, pPa3pabOTKy aJrOPUTMOB U OIEHKY WX
CIIO)KHOCTH, (POPMHUpPOBAHME HABBIKOB peaM3alldd MPOrpaMM Ha S3bIKaX
IPOrpaMMHUPOBAHUS BHICOKOTO YPOBHSI.

Paznen «HHpopManMOHHBbIE TEXHOJOIMM» TOCBALIEH BOMpOCaM
MpUMEHEHUsT MH()OPMAITMOHHBIX TEXHOJIOTUH, PEaTM30BAHHBIX B TPHUKIATHBIX
MpPOrpaMMHBIX MPOAYKTaX W HMHTEPHET-CEPBUCAX, B TOM YHCJE B 3ajayax
aHajM3a JIaHHbBIX, MCIOJIb30BaHUIO 0a3 NAHHBIX U AJEKTPOHHBIX TAOIMI] IS
pelIeHUs MPUKIAIHBIX 3a7a4.

B npusenénnom nanee comepkanuu yueoHoro npeamera «Mubopmatikay
KYPCHUBOM  BBIJICJICHbl JOMOJHUTEIbHBIE TEMBI, KOTOpPHIE HE BXOIST B
00s3aTeNIbHYI0 TPOrpaMMmy OOy4Y€HHsS, HO MOTYT OBIThb NPEIJIOKEHbI IS
U3YYEeHUS OTJIETbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCS.



YriyOnéHHpIi YpOBEHb H3yYCHHsS WH(POPMATUKH PEKOMEHIYETCS IS
TEXHOJIOTHYECKOTO TpOoduiIsi, OpPHEHTHPOBAHHOTO HAa HWHKCHEPHYID U
uH(pOopMalIMOHHYIO cephl AEeATEILHOCTH. YTIyOJIEHHBIH YPOBEHb H3YUYEHUS
UHPOPMATUKNA OOCCIICUMBACT: MOATOTOBKY OOYYarOIIMXCS, OPHUCHTHUPOBAHHBIX
Ha CTENHAIBHOCTH B 00JacTH WH(POPMAIMOHHBIX TEXHOJOTUN W WHKCHEPHBIE
CHEIUATBLHOCTH, YJaCTHE B MPOEKTHOW WM HMCCIIENOBATEILCKON NEATeILHOCTH,
CBSI3aHHOM C COBPEMCHHBIMH HAIlPaBICHUSAMHU OTpacid WHGOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHUM, TOJATOTOBKY K YYacTHIO B OJIMMIIMAIAX H
caade EquHOro rocyiapcTBEHHOTO SK3aMeHa 10 HH(POPMATHKE.

[TocnemoBaTenbHOCTh M3YUYEHUS TEM B IPEACNiax OJHOTO Tojla OOydCHHS
MOKET OBITh M3MEHEHA 10 YCMOTPEHHWIO YYHTENs NP IOATOTOBKE paboueit
IpOrpaMMBbl U TTOYPOYHOTO IJIAHUPOBAHMS.

OOG1iee 4KCIIO YacoB, PEKOMEHIOBAHHBIX IS M3yYeHHS MH(POPMATHUKH —
272 4gaca: B 10 xmacce — 136 gacoB (4 yaca B Heaenio0), B 11 kimacce — 136 gacos
(4 yaca B HeZEIIO).

COAEPKXAHUE OBYUEHMUSI

10 KUIACC

udpoBass rpaMOTHOCTD

TpeOoBaHus TEXHUKM OE€30MACHOCTM W TUTUEHBI NpU padboTe ¢
KOMITbIOTEPAMH U IPYTUMU KOMIIOHEHTaMHU HU(DPOBOTO OKPYKEHUS.

[IpuHuunel  paboOTbl  KOMIIBIOTEPOB U KOMIIBIOTEPHBIX  CHCTEM.
Apxutexktypa ¢on Heiimana. ABTOMaTHYECKOE BBIIOJHEHHE MPOTPAMMBbI
npoueccopoM. OnepaTuBHas, TOCTOSHHAs U JIOJITOBpeMeHHasi naMsatb. OOMeH
JaHHBIMU C TOMONIbI0 MHWH. KOHTposepsl BHEIIHUX YCTpoHCTB. [Ipsamoit
JOCTYI K MaMsITH.

OCHOBHBIE ~ TEHOEHUMW  Pa3BUTUA  KOMIIBIOTEPHBIX  TEXHOJIOTHM.
[TapamtenbHbie BBIYUCJICHUS. MBHoromnpoueccopHsie CHUCTEMBI.
Cynepkomiibiotepsl. PacnipenenéHnubie BEIYMCIUTEIbHBIE CUCTEMBI U 00paboTKa
OonpIIMX JaHHBIX. MoOusbHble HUGPOBBIE YCTPOHMCTBA W UX pOJIb B
KOMMYHUKALIHSIX. Bcerpoennsie KOMITbIOTEPHI. MHUKPOKOHTPOJIIEPHI.
Pob6oTu3npoBaHHbIe MPOU3BOICTRA.

[IporpamMmMHOe oOOecrieueHUEe KOMIBIOTEPOB U KOMIIBIOTEPHBIX CHCTEM.
Bunbl nporpammHoro obecrneueHus W uX HazHadyeHue. (OcoOeHHOCTH
nporpaMMHOro  o0ecreueHusi MOOWJIBHBIX  ycTpoicTB.  IlapamnensHoe
nporpammupoBanue. CucteMHoe nmporpamMmHoe obecrneuenue. OneparoHHbIe
cucTteMsl. YTuUnuThl. JpaiBepsl ycTpoucTB. MHCTAUIAIMA M NEMHCTAILIALMS
MIPOrPaMMHOT0 OOecTeueHusl.



@aitnoBble cucTeMBbL. [IpUHIMIIBI pa3MellleHUss U UMEHOBaHUs (paillioB B
nonroBpeMeHHOM namsTH. [IlaGnoHs! 11 onrcanus rpynn ¢aitios.

[Iporpammuoe oOecrieueHue. JlunienzupoBanue IPOrpPaMMHOTO
obOecrieueHus u 1U@PpPoBbIX pecypcoB. [lponpuerapHoe u  cBOOOJIHOE
MIPOrpaMMHOE o0ecrnieueHue. Kommepueckoe U HEKOMMEPYECKOE

UCIIOJIb30BaHUE TMPOrPaMMHOTO obOecredeHus: W LUU(POBBIX  PECYPCOB.
OTBETCTBEHHOCTh,  YCTaHABIMBAacMas  3aKOHOJATEIbCTBOM  Pocculickoii
®denepanivu 3a HEMPABOMEPHOE MCIOJIB30BAHUE MPOTPAMMHOIO OOECTIEUEHUs U
U(POBBIX PECYPCOB.

[IpyHIMIOBI TOCTPOEHUS W AalapaTHble KOMIIOHEHThI KOMIIBIOTEPHBIX
cererd. CereBple npoTokoJibl. CeTp MHTEpHET. Anpecannst B cetu MHTEpHET.
ITpoTtokonsl creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pasznenenue IP-cetn Ha moncetn ¢ momomipio Macok nozcereid. CeTeBoe
agMuHUCTpupoBaHue. [lomydyeHne  JaHHBIX O  CETEBBIX  HACTPOMKax
koMmIibtoTepa. [IpoBepka Hanuuus cBsi3U ¢ y3i10M ceTu. OnpeaeseHne MapuipyTa
JBI)KEHUS TTAKETOB.

Buaet npestenpHocTh B cetu  Mutepner. CepBucel HHTepHera.
['eonHpopMaliMOHHBIE CHCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI  PEATBHOIO
BpEMEHU (HampuMmep, JIOKauusg MOOMIIBHBIX TeNe(POHOB, ONpEICICHHE
3arpy>K€HHOCTM  aBTOMAarucTpaieil), HHTEPHET-TOProBisi, OpPOHUPOBAHUE
OMJIETOB ¥ TOCTUHMII.

I'ocynapcTBeHHBIE IEKTPOHHBIE CEPBHUCH U yciayru. ConuanbHble CETH —
OpraHu3aiys KOJUJIEKTUBHOTO B3aWMOJICHCTBUA U oOMeHa JaHHbIMU. CeTeBoid
ATUKET: MpaBuiia MOBEJAEHUs1 B KuoOeprpoctpanctse. [IpodieMa moaiMHHOCTH
nosyyeHHo nHpopManuu. OTKpbITbIE 00pa30BATENbHBIE PECYPCHI.

TexHOreHHble U YKOHOMHUYECKHE YIPO3bl, CBSI3aHHBIE C HCIIOJIb30BAaHUEM
UH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX ~ TexHojorui. OO0mme  mpobiieMbl
3amuThl “HPopMaruu U uHbopMaMoHHON Oe3onacHocTu. CpeacTBa 3alUThI
uH(pOpMaIK B KOMITbIOTEpPAX, KOMITBIOTEPHBIX CETSAX W aBTOMATHU3UPOBAHHBIX
uH(popMaIMOHHBIX cucTeMax. [IpaBoBoe oOecrieueHne HMHPOPMALUMOHHOM
0€301MacHOCTH.

[IpenoTBpamieHne  HECAaHKIMOHUPOBAHHOIO  JOCTylla K  JIMYHOM
KOH(MUIEHIUANBbHON ~ MHpOpMalMH,  XpaHALIEHCS  HAa  MEPCOHAIBLHOM
KOMIIbIOTEpE, MOOWJIBHBIX  YyCTpoilcTBax. BpemoHocHoe  mporpammHoe
obOecrieueHne #W CHocoObl OOpHOBI C HHUM. AHTHUBHUPYCHBIE TMPOTPAMMBEI.
Opranmzarnusi JUYHOTO apxuBa wuHbopManmu. Pe3epBHOe KOmMUpOBaHHUE.
[TaponbHas 3ammTa apxusa.



HudppoBanne nanHpiX. CHUMMETPUYHBIE U HECUMMETPUYHBIC MIU(PHI.
Mudpsr npoctoit 3amensl. [ludp Ilesaps. udp Bmkenepa. Anroputm
mdpoBanus RSA.

Teoperuyeckue 0CHOBbI HH(POPMATHKH

Wudopmanusa, npaHHele u 3HaHUA. VIHQOpMaIMOHHBIE MPOLIECCH B
MIPUPOJE, TEXHUKE U OOIIECTBE.

HenpepoiBHBIE M AUCKpPETHBIE BEIWYHMHBI M cUTHaIBL. HeoOxommmocThb
JTUCKpeTU3aluy MHGOpMaINK, MpeTHA3HAYCHHON ISl XpaHEHUs, Mepefayu U
00paboTKH B ITU(PPOBBIX CUCTEMAX.

JIBonuHOe KoaupoBaHWE. PaBHOMEpHbIE M HEPAaBHOMEPHBIE KOJBI.
JlekoaupoBaHue cOOOIIEHUM, 3aMMCAHHBIX C TOMOIIBIO HEPABHOMEPHBIX KOJIOB.
VYcnosue ®@ano. [locTpoeHHe OJHO3HAYHO JIEKOIUMPYEMBIX KOJOB C IOMOILBIO
nepeBa. EquHuIpl n3mMepenus koaudecTBa HHPopManuu. AjapaBUTHBIA MOAXO0/
K OLIEHKE KOJINYECTBa MH(OpMaIuu.

Cucremsl cuucnenusi. Pa3BépHyTas 3amuch LENbIX W APOOHBIX YUCET B
MO3UIIHOHHON cucTeMe cuncieHnd. CBOWCTBA MO3UIMOHHOW 3allUCH YHCIA:
KOJIMYECTBO LM(p B 3amMUCH, NPU3HAK JEIUMOCTH 4YHCJIa Ha OCHOBAaHUE
CUCTEMBI CUMCIICHUS. AJITOPUTM IE€PEBOJIA LIEJIOr0 yuciia U3 P-uuHOo#l cuctemsl
CUMCIICHUS B JIECATUYHYIO. AJITOPUTM IEpeBOAa KOHEUHOM P-uyHOi npobu B
JNECATUYHYI0. AJTOPUTM MEpeBOJa LIEJOr0 Yucia U3 JIECATUYHON CHUCTEMBI
curcienus B P-uunyro. [lepeBoa KoHeUHOW aecsATUYHOU ApoOu B P-uunyro.
JIBoM4Hasi, BOCBMEpHUYHAsl U IIECTHAALUATEPUYHAS] CUCTEMBI CUHMCIICHUS, CBA3b
MEX1y HUMH. Apudmernyeckue omnepauud B TO3ULUOHHBIX CHCTEMax
cuMciieHus. TpouyHas ypaBHOBEIIEHHass CHUCTEMa CuHclieHud. JIBOMYHO-
JECATUYHAS CUCTEMA CUHUCIICHUS.

Komuposanue tekctoB. Komupoka ASCIl. OnHoGaiiTHBIE KOAMPOBKH.
Cranmapt UNICODE. Komuposka UTF-8. Omnpenenenue nuHpOpMarmoHHOTO
00BEMa TEKCTOBEIX COOOIIECHUIA.

KomupoBanne wu3o0Opaxenuii. OrieHka uHGOPMAIMOHHOTO 00bEMa
rpa@uuecKkux JaHHBIX NPHU 3aJaHHBIX pa3pelieHUud U TIyOMHE KOJIMPOBAHUS
nBera. [[BetoBbie monenu. BekropHoe komupoBanue. @opmartbl rpaduuecKux
daiinos. Tpéxmepnas rpaduka. OpaxraabHas rpaduka.

KonupoBanne 3Byka. OneHka uH)OPMaIMOHHOTO O0BEMA 3BYKOBBIX
JAHHBIX IPU 33JaHHBIX YaCTOTE AUCKPETU3ALUU U Pa3psSAHOCTH KOJMPOBAHUS.

Anrebpa noruku. [lonsTre Bbicka3piBaHUS. BbickaszbiBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI1eCTBOBAHUS M BCEOOIITHOCTH.

Jlornueckue onepauuu. TabIUIbl HCTUHHOCTH. JIornueckue BhIpaKEeHHS.
Jlornyeckue ToxnaecTa. J{oka3aTenbCTBO JIOTMYECKUX TOXKJIECTB C IMOMOIIBIO
TaOJIMIl UICTUHHOCTH. Jloruueckue onepanuu U onepaiuy HaJl MHOKECTBaMHU.



3aKkoHbI anreOpbl JOTUKU. DKBUBAJICHTHBIC MPeoOpa3oBaHUs JTOTHYECKUX
BbIpakeHNH. Jlornueckre ypaBHEHHS U CUCTEMBI YPABHECHHU.

Jlornyeckue  QyHKIMU.  3aBUCUMOCTh  KOJMYECTBA  BO3MOXKHBIX
Jornuyeckux (yHKIMM OT KoJMYecTBa aprymMeHToB. IloiHbIE cHUCTEMBbI
JIOTUYECKUX (QYHKIUH.

Kanonmueckne ¢opMbl  joruueckux  BbipakeHud. CoBepIleHHBIC
JTU3BIOHKTUBHBIE U KOHBIOHKTHUBHBIE HOpPMAaJIbHBIE (DOPMBI, AITOPUTMBI HX
MOCTPOEHUS IO TaOIUIE HCTUHHOCTH.

Jlornueckue »>IeMEHTBHI B cocTaBe KommbroTepa. Tpurrep. Cymmarop.
MHoropaspsaaeiii cymmaTop. IlocTpoeHne cxem Ha JOTHYECKUX AJIEMEHTAX 110
3aJaHHOMY JIOTMYECKOMY BBIPQXKEHUIO. 3aIlUCh JIOTUYECKOTO BBIPAKEHUS IIO
JIOTUYECKOH CXEME.

[IpeacraBnenue LeENbIX 4uCeNd B NMAaMATH KomIbroTepa. OTpaHUYEHHOCTH
JYara3oHa 4YHCeNl IPU OrpaHWYEHHWH KojmuyecTBa paspsaoB. [lepemonHenwne
paspsiiHOM  ceTku. be33HakoBble W 3HAKOBBIC JaHHBIE. 3HAKOBBIA OWT.
JIBOMYHBIN JOMOJIHUTEIBHBIA KOJ OTPULATEIIBHBIX YUCET.

[TobutoBble NOoTMUYecKHe omepanuu. Jlormueckuii, apupMeTUYeCKud u
mukiandeckuil  casuru. llludpoBanume ¢ mnomoipi0 MOOUTOBONM OmEpaluu
«uckiovaromee MJIN.

[IpencraBiieHre BEIIECTBEHHBIX YMCEI B MMAMATH KOMIBIOTEPA. 3HAYalas
4acThb M TIOpPANOK 4ucia. JluamasoH 3HAa4YeHUM BEIECTBEHHBIX YHCEI.
[IpoGneMbl XpaHEHHs BELIECTBEHHBIX YHCEN, CBSI3aHHbIE C OTPaHUYECHUEM
KOJIMYECTBA Pa3psAnoB. BbIoOnHEHHE omnepanuii ¢ BELIECTBEHHBIMU YHCIIAMM,
HAaKOIJIEHUE OIIMOOK PHU BBIUUCICHUSX.

AJITOPUTMBI M IPOIPAMMHMPOBAaHHE

Omnpenenenre BO3MOXKHBIX PE3yJIbTaTOB pabOThI MPOCTEUIINX aITOPUTMOB
YIPABJICHHUS] UCHOJHUTEISIMU U BBIYHMCIUTEIBHBIX aaropuTMoB. OnpeneneHue
UCXOJHBIX J@HHBIX, MPU KOTOPHIX QJICOPUTM MOXKET JaThb TpeOyeMblii
pe3yJbTar.

Otanbl pelieHus 3a7a4 Ha KomnbroTepe. MIHCTpyMEeHTalbHbIE CpENCTBa:
TPAHCIATOP, OTIATYUK, NPOPMIMPOBIIMK. KoMNUISAIMS M MHTEpHpeTanus
nporpamMm. BupTyanbHble MallIuHBI.

WNurerpupoBanHas cpena pa3paboTku. MeToasl OTIaJAKUd Mporpamm.
Hcnonb3oBanue TpaccupoBOYHbIX Tabmuu. OTiamounsiii BbiBOA. Ilomarosoe
BBITIOJIHEHUE MTPOrpaMMbl. TOUYKM ocTaHOBa. [ [pocMOTp 3HAUEHHI IEPEMEHHBIX.

SI3pik mporpammupoBanus (Python, Java, C++, C#). Tunbl JaHHBIX:
LIEJIOYUCIICHHBIE, BELICCTBEHHBIE, CHUMBOJIBHBIE, JIOTUYECKUE. BeTBieHus.
Cnoxuple ycnoBua. [uknel ¢ ycnoBuem. Lukiabl 1O  MEpEMEHHOM.
B3anmo3aMeHs€MOCTh  pa3IMYHBIX BUJAOB LHMKJIOB. [HBapuaHt wnHKIia.



CocrapiieHue IUKJIA C MCIOJb30BAHMEM 3apaHee ONpPENeSIEHHOIO MHBapUaHTa
IIUKJIA.

JlokymeHTHpoBaHue  mporpamM.  Vcrnonb3oBaHMe ~ KOMMEHTapHEB.
[ToaroToBka onucaHusi IPOrpaMMbl U MHCTPYKITUU JJIS TTOJIH30BATEIIS.

AnropuTMbl  00paOOTKM  HATypallbHBIX  YWCEJ, 3allMCaHHBIX B
MMO3ULIMOHHBIX CUCTEMAaX CUYHMCIICHHS: pa3OMeHue 3alliCH YHCIIa Ha OTAEJIbHbIE
mudpel, HAXOXKJACHHE CYMMbl M TpOU3BENCHUS LHUPpP, HAXOKICHHUE
MaKCUMaJIbHOW (MUHMMAaJIbHOM) ITUPHI.

Haxoxxnenune Bcex MPOCTBIX  4YKMCENl B 3aJlaHHOM  JMalia3oHe.
[IpeacraBnenre uucina B BUAEe HaOOpa MPOCTBIX COMHOXHTENIEH. AJTOPUTM
OBICTPOrO BO3BEJICHUS B CTEIICHbD.

OO0paboTka naHHBIX, XpaHAmUXcs B (ainax. TexkcToBble U JTBOUYHBIC
daiinbl. DaitnoBbie nepeMeHHble ((ainoBble ykazarenu). Urtenue u3 Qaiina.
3anuch B ¢aii.

Pa3buenue 3amaum Ha mnoazangauyu. lloamporpammel (mpoueaypsl U
¢ynkuun). Pekypcus. PexkypcuBHble 00BeKThl ((PpakTanbl). PexypcuBHBIE
npouenypsl U GyHkuuu. Mcrnonb3oBanue cTeka Jjisi OpraHu3aiii peKypPCUBHBIX
BBI30BOB.

Hcnonb3oBaHne CTaHIApTHOW OMOIMOTEKH SI3bIKa MPOTrpaMMHUPOBAHUS.
[TonkntoueHne OUOMMOTEK MOANPOTPAMM  CTOPOHHHMX  MPOU3BOAUTENCH.
MoaynpHBIA NPUHLIAI HOCTPOEHUS IPOTPAMM.

UYucnennple wmetonbl. ToyHOe U TPUONMIKEHHOE pEIICHUsS 3a/layu.
UuciieHHbIE METOJbI pEIICHUs] ypaBHEHUUW: MeToJ mepebopa, METO
MOJOBUHHOTO  JeneHus. [IpuOnux€HHOe  BBIYUCICHUE [IJIMH  KPUBBIX.
Boluucnenue miomaneil Guryp ¢ NOMOIIBIO YHCIEHHBIX METOIOB (METOL
IPsIMOYTOJILHUKOB, MeToji Tpanenuii). [louck wmakcumyma (MUHUMYyMA)
GYHKIIUY OTHON TTEPEMEHHON METOIOM MOJOBUHHOTO JIETICHUS.

O6paboTka CHUMBOJBHBIX JIaHHBIX. BcTpoeHHBIE (DYHKIIMM — s3BIKA
IporpaMMHUpPOBaHUsl JiE OOpaOOTKM CHUMBOJIBHBIX CTPOK. AJITOPUTMBI
00pabOTKM CHUMBOJIBHBIX CTPOK: MOJACYET KOJIMYECTBA MOSBICHUN CHMBOJIA B
CTpPOKE, pa30MeHHE CTPOKH Ha CjJoBa IO MPOOCIHHBIM CHMBOJAM, ITOMCK
MOJCTPOKU BHYTPU JAHHOW CTPOKH, 3aMEHA HAMJAEHHOW IMOJCTPOKU Ha APYTYIO
cTpoky. ['eHepaimusi Bcex CIOB B HEKOTOPOM ai(aBUTE, YAOBIECTBOPSIOIINX
3alaHHbIM OorpaHuyeHusM. [IpeoOpa3oBaHue 4ucia B CHUMBOJBHYIO CTPOKY U
o0OpatHo.

MaccuBbl U TOCJIEIOBATENLHOCTH 4HceNl. Boruncinenue 0000MIEHHBIX
XapakTepUCTUK SJEMEHTOB MacCHUBa WM YKCJIOBOW MOCJIEI0BATEIHLHOCTH
(cyMMbl, TpOU3BEIEHUS, CpPEIHEr0 apu(PMeTHUYecKoro, MHUHUMAIBHOTO H



MAaKCHMAJIBHOTO JJIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YIOBJIETBOPSIOIINX
3aIaHHOMY YCJIOBHIO). JINHEHHBIN OUCK 33/IaHHOTI0 3HAYEHUS B MACCHUBE.

CoprupoBka oOmHOMEpHOro MaccuBa. IIpocTeie METOABl COPTUPOBKHU
(MeTon my3bIpbKa, METOJl BBIOOpa, COpPTUpOBKa BcTaBKamu). CopTHpOBKa
ciustaueM. beicTpast coptupoBka maccuBa (amroputM QuickSort). JIBowmdHbIi
IIOMCK B OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymMepHbIe MacCUBBI (MaTpHIlbl). AJTOPUTMBI 00pPaOOTKH JBYMEPHBIX
MAacCHBOB: 3allOJIHCHUE JABYMEPHOTO YHCJIOBOTO MAacCHUBa II0 3a/IaHHBIM
IpaBUJIaM, MTOMCK 3JIEMEHTA B JIByMEPHOM MAacCHBE, BBIUYMCICHUE MAKCHUMyMa
(MUHUMYMA) U CYMMBI 3JIEMEHTOB JIBYMEPHOI'O MacCUBa, IEPECTAHOBKA CTPOK U
CTOJIOLIOB IBYMEPHOTO MaCCHBA.

NudopmanuoHHbie TEXHOJIOTUU

TexcToBblil pouieccop. PenaktupoBanue u gopmatupoBanue. [Iposepka
opdorpaduu u rpammaruku. CpeacrBa MoOMCKa U aBTO3aMEHbI B TEKCTOBOM
npoueccope. HMcnonb3zoBanne crunen. CTpyKTYpUPOBAaHHBIE  TEKCTOBBIE
nokyMeHTbl. CHocku, oryasieHue. KosexktuBHas paboTa ¢ JOKYMEHTaMH.
WHCTpyMEHTBI pELEH3UpPOBaHUsI B TEKCTOBBIX IMporeccopax. OOnauHble
cepBuchl. JlenoBas nepenucka. Pegepar. [IpaBuna nurupoBanust HICTOYHUKOB U
opopmienust onbdauorpaduyeckux ccbiiok. OPopMiieHHe CucKa JUTEPaTyphI.
3HAKOMCTBO C KOMIIBIOTEPHOU BEPCTKOM TEKCTa. TeXHUYECKHE CPEACTBA BBOAA
Tekcra. CrienManu3upOBaHHBIE CPEICTBA PENAKTUPOBAHMS MAaTEMaTHYECKHX
TEKCTOB.

AHanu3 gaHHbIX. OCHOBHBIE 33J]a4M aHAJIU3a JIAHHBIX: IPOTHO3UPOBAHUE,
KJaccu(ukanus, Kiactepuszanusi, aHaau3 OTkiIoOHeHuH. [locienoBarenbHOCTh
pEelIeHus 3a/1a4 aHallu3a JaHHbIX: COOp MEPBUYHBIX JTaHHBIX, OYUCTKA U OLICHKA
KauecTBa JaHHBIX, BBHIOOp W/WJIM TOCTPOCHHUE MOJENH, Mpeodpa3oBaHHe
JAHHBIX, BU3yaln3allis JTaHHBIX, UHTEPIpETalus pe3yabTaroB. [IporpaMmmusbie
CpelcTBa U HHTEPHET-CEPBHUCHI JiI OOpaOOTKM M MPEJCTaBICHUS JaHHBIX.
Bonbiue nannpie. MammaHoe o0yuenue. MHTeUIeKTyanbHbIN aHAIU3 JJaHHbBIX.

AHanu3 TaHHBIX C MOMOIIBIO JIEKTPOHHBIX Ta0JULl. Briuncienue cymmel,
cpeaHero  apupMeTHYecKoro, HauOOodbIIero (HaMMEHBIIEr0) 3HAYCHHUS
nuanaszoHa. Beraucnenue koddduimeHTa KOppensiuyd IBYX pPSAAOB JTaHHBIX.
[TocTpoeHue cTonOYaThIX, JIUHEMUYATHIX M KPYroBbIX guarpamm. lloctpoenue
rpagukoB  ¢yukuuid. Ilombop  nWMHMM ~ TpeHJa,  pelieHue  3aaay
IIPOTHO3UPOBAHUS.

UuciieHHOE pellleHne YpPaBHEHHM € TOMOINBIO MOJ00pa mapaMmerpa.
OnTuMu3anusi Kak IMOMCK HAWIyYIIEero pelIeHHWs B 3aJaHHBIX YCIOBUSX.
LeneBas ¢QyHkius, orpanudenus. JlokaabHble U TIO0ANBHBIA MHUHUMYMBI



1eneBoil ¢pyHkiuu. Permenue 3amad oNnTHUMM3AIUMU C TIOMOIIBIO AJICKTPOHHBIX
TaOJIHLI.

11 KIIACC

Teoperuyeckue 0CHOBbI HH(POPMATHKH

TeopeTnueckrue mMOAXOABI K OLEHKE KOJIMYECTBa WH(pOpMaluu. 3aKOH
apnutuBHOCTU MHGopMaruu. Popmyna Xaptiau. Uudopmaiivs 1 BEpOSTHOCTb.
®opwmyna lllenHona.

Anroputmbl cxatus maHHbIX. Anroput™ RLE. Anroputm Xaddmana.
Anroputm LZW. Anroputmbl cxKaTUs JaHHBIX C TMOTEPSMHU. Y MEHBIICHUE
riyOuHBI KonuMpoBaHus 1BeTa. OCHOBHBIE Haeu aiaroputMoB cxatus JPEG,
MP3.

CkopocTp mepenauyd JaHHBIX. 3aBUCUMOCTb BPEMEHH IE€pefadyd oOT
UH(GOPMAITMOHHOTO 00BbEMA TAHHBIX M XapaKTePUCTUK KaHalla CBsI3U. [IpuunHbI
BO3HUKHOBEHHUSl OWIMOOK mpu mepenade JaHHbIX. Koapl, mno3Bosstomne
oOHapyXHUBaTh W UCIPABIATH OUIMOKM, BOZHHUKAIOIINE MPU MEepeaadye JAHHbIX.
Paccrosnue Xosmmuura. KonupoBanue ¢ mnoBropeHremM OutoB. Kombl
X3MMHUHTA.

Cucrtembl. KoMIIOHEHTBI cHCTEMBI M WX B3aumojaeicTBue. CHCTEMHBIN
addekT. YnpapneHnue kak nHGopMamoHHslit nporecc. OOpaTHas CBS3b.

Mopenu u moaenupoanue. Lens MonenupoBanus. COOTBETCTBHE MOJETN
MOJAEIUPYEMOMY  OOBEKTY WM  MpPOUECcCy, ULeId  MOJEIUPOBAHMUS.
dopmanu3zanus TPUKIAIHbIX 3a1a4.

[IpencraBieHue pe3yabTaTOB MOJEIMPOBAHUSA B BUJE, YAOOHOM MJis
BOCHPUATHS 4YesloBeKOM. ['paduueckoe mnpeAcTaBiIeHUE AAHHBIX (CXEMBI,
TaOIULIbI, TPA(UKH).

I'padpri. OcHoBubie moHsATHA. Buasl rpados. Ommcanne tpadoB cC
IIOMOILBI0 MaTpULl CMEKHOCTH, BECOBBIX MAaTpHI], CIHCKOB CMEXHOCTH.
Pemenue anropuTMHUECKMX 3aJay, CBA3AHHBIX C aHajau3oM TrpadoB
(mocTpoeHre ONTHUMAJIBHOTO MYTH MEXIy BepLIMHaMu rpada, omnpeaeieHue
KOJIMYECTBA PA3NIMYHBIX IMyTEH MEXIy BEPIIMHAMH OPUEHTUPOBAHHOIO
aIUKJINYecKoro rpada).

HepeBbs. bunaproe nepeBo. [lepeBps nmoucka. CriocoOsl 006xoma aepena.
[IpeacraBnenure apu@mMeTHUECKUX BBIPAKEHUW B BUAE AepeBa. JHUCKpeTHbIE
UTPBI JIByX UTPOKOB C mojHo mHpopmanuei. [loctpoenue nepesa nepedopa
BapUAHTOB, OMHCAHUE CTPATEruyd UIPphbl B TaOIMYHON (popme. BoiUrpoliiiHbie U
IIPOUTPBILLIHBIE MO3ULMHU. BBIMIPBILIHBIE CTPATETUU.



CpencTBa UCKYCCTBEHHOIO HHTEUIEKTa. CepBUCHI MAILIMHHOTO MEPEBOA U
pacnio3HaBaHusl yCTHOW peun. KorHuTuBHBIC cepBUCHL. WaeHTndukamus u
MOWCK M300pakeHuM, pacrno3HaBaHue Jmil. CamooOyyaroluecs CHUCTEMBI.
NckycCTBEHHBIN MHTEIVIEKT B KOMITBIOTEPHBIX UTpax. Mcnonb30BaHne METO0B
MCKYCCTBEHHOIO HMHTEJUIEKTa B OOydaroumx cucremax. Mcnonb3oBaHue
METO/I0B MCKYCCTBEHHOI'O HHTEJUIEKTa B pPOOOTOTEXHHMKE. MHTEpHET Belei.
[lepcriekTrBBI ~ pa3BUTHUSL  KOMIIBIOTEPHBIX  MHTEJUICKTYyaJIbHBIX  CHCTEM.
Herliponnsie cetm.

AJITOPUTMBI H IPOTPAMMHMPOBAaHHE

Qopmanu3anuss NOHATUSA  anroputMma. Mammbea TeropuHra kak
YHUBEpCaIbHAsA MOAENb BbruuciaeHuu. Tesuc Yépua—TrropuHra.

OneHka cI0KHOCTU BbIYMCIIeHUH. Bpems paboTsl 1 00bEM HCTIONB3yEeMOMN
naMsATH, WX 33aBUCUMOCTb OT pa3Mepa MCXOAHBIX JaHHbIX. OneHka
ACHUMIITOTUYECKON CJO0XHOCTH aJTOPUTMOB. AJTOPUTMBI MOJMHOMHUAIBHOMN
cnoxHocTH. IlepebopHbie anroputmbl. [IpuMepsl pa3iaUYHBIX aJITOPUTMOB
pEeLIeHns OJJTHOM 3a/1a4d, KOTOPBIE UMEIOT PA3IUYHYIO CIOKHOCTD.

ITonck mpoCTBIX 4YMcCeNl B 33JaHHOM JWANla30HE C IIOMOILIBIO AJITOpPUTMA
«penieto IparoceHay.

MHoropa3psHble 1eNble Ynciia, 3a1a4d JJTMHHON apu(METUKH.

CnoBapu (accouMaTUBHBIE MAaCCHUBBI, OTOOpaKeHHsI). XdILI-TAOJHULIBI.
[TocTpoenue andaBUTHO-4aCTOTHOTO CIOBAPS AJIsl 33JaHHOT'O TEKCTa.

Crexku. AHanu3 NpPaBUIBHOCTH CKOOOYHOI'O BbIpaKe€HHUs. Brluucienue
apu(pMETUIECKOTO BBIPAKEHHUS, 3aITICAHHOTO B TOCTPUKCHOMN hopme.

Ouepenu. Mcnonp3oBanue ouepean 1jisi BDEMEHHOTO XPAHEHHUS JaHHBIX.

Anroputmbl Ha rpadax. IloctpoeHre MUHMMaIbHOTO OCTOBHOTO JAEpeBa
B3BEILIEHHOTO CBSA3HOI'O HEOPUEHTUPOBAHHOTO rpada. KomanuecTtBo pasnuyHbIx
nyTedl MeXIy BepIIMHAMHU OpPUEHTHUPOBAHHOTO aAIUKINYECKOro rpada.
Anroputm J{eWKCTpHI.

epeBbs. Peanuszaumss gaepeBa C MOMOIIBIO CCBUIOYHBIX CTPYKTYD.
JBonunble (OuHapHble) pAepeBbs. [locTpoeHue gepeBa uisl  3aJaHHOTO
apu(MeTHyecKoro BbIpaXKEHHUs. PeKkypcuBHbIE aJrOpUTMbI 00X0Ja JepeBa.
Hcnonb30BaHue cTeka U odepeau sl 00Xoaa aepesa.

JluHaMu4ecKoe MNpPOrpaMMHPOBAHME KAaK METOJA PpEIICHUS 3a1ad ¢
COXpPaHEHUEM MPOMEKYTOUHBIX PE3yJIbTATOB. 3aa4yH, PEIIAEMbIEe C MOMOUIBIO
JMHAMMYECKOTO TMPOTPAMMHPOBAHUS: BBIYMCICHUE PEKYPCUBHBIX (PYHKIIMIA,
MO/ICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTHMHU3ALUN.

[Tousite 06 00BEKTHO-OPHUEHTUPOBAHHOM MPOTrpaMMHUpPOBaHUU. OOBEKTHI
u kimaccel. CBoHcTBAa M MeTOAbl O0BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIN



aHanmu3. PaspaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPHUEHTHPOBAHHOTO
noaxoaa. MHKancymsmusi, HacaeA0BaHue, MOTUMOPHU3M.

Cpenst ObicTpoil pazpabotku mporpamm. [IpoextupoBanue uHTEpdeiica
noyib3oBarens. Vcronb30BaHME TOTOBBIX YIPABISIEMBIX O3JEMEHTOB IS
MOCTpOEHUs HHTEpdeiica.

O0630p s3pIkOB  mporpammupoBanms. [loHaTHe 0  mapagurmax
IPOrpaMMHUPOBAHUSL.

HNudopManuoHHbIE TEXHOJIOTMH

OTanbel KOMIBIOTEPHO-MATEMATUYECKOTO MOAECIUPOBAHUSA: IMOCTAaHOBKA
3ajau, pa3pabOTKa MOJIeNIM, TECTUPOBAHUE MOJEIU, KOMIIbIOTEPHBII
AKCIIEPUMEHT, aHAJIU3 PE3YJIbTaTOB MOACIUPOBAHUS.

JluckpeTnzanuusi MpU MaTeMaTHYECKOM MOJIECIUPOBAHUU HEMPEPHIBHBIX
nporeccoB. MoaenupoBaHue JABMKEHHS. MojenupoBanue OUOJIOrHYEeCKUX
cucteM. MaTreMaTuuyecKue MOJEIU B  OSKOHOMHKE. BbrUucIuTENbHBIC
AKCIIEPUMEHTHI C MOJCIISIMHU.

O6paboTka pe3ynbTaTOB IKCIEpPUMEHTA. MeTo] HAMMEHBIINX KBaJIPaTOB.
OneHka 4YHUCJIOBBIX MapaMeTPOB MOJETUPYEMbIX OOBEKTOB M IPOIECCOB.
BoccTranoBieHue 3aBUCUMOCTEN MO pe3yJibTaTaM SKCIEPUMEHTA.

BepostHoctheie  moaenu. Meroael  Monte-Kapno. MmuranumonHoe
MozenupoBanue. CuCTEMbl MaCCOBOT0 OOCITYKUBAHHUS.

Tabnuunsie (pensimoHHbIC) 0a3bl JaHHBIX. Tabiuiia — MpejcTaBICHUE
CBEJICHUI 00 oqHOTHIHBIX 00BbekTax. Ilone, 3anuce. Kimrou tabmmiel. PadoTta ¢
roToBOM 0a30¥ JaHHBIX. 3amojiHeHWe Oasbl JaHHBIX. [lomck, copTHpoBKa U
bunbTpanus JaHHBIX. 3aMpoChl Ha BEIOOPKY JTaHHBIX. 3aMPOCHI C TTapaMeTpaMH.
Brruucnsiembie moss B 3ampocax.

MHoroTtabimnunple 0a3bl JaHHBIX. THIBI CBs3EH MeEXAy TaOIUIlaMH.
Buemnunii kmou. [lenoctHocTh 6a3bl MaHHBIX. 3ampockl K MHOTOTAO0JIMYHBIM
0a3zaM JaHHBIX.

Nurepuer-npuioxenus. IloHsaTHe 0 CcepBEpHOM M KIMEHTCKOM YaCTAX
caiita. TexHONOruA «KIMEHT — CEpBEpP», €€ HOCTOMHCTBA U HEIOCTATKHU.
OcHoBel si3pika HTML u xackamaeix Tabmuny cruneit (CSS). Cuenapuu Ha
si3bike JavaScript. @opMbl Ha BeO-CTpaHHUIIE.

Pa3menienne BeO6-caliToB. Ycimyra XxocTuHra. 3arpyska (aiijioB Ha CauT.

BBoa n300paxeHuii ¢ KCMOAb30BAHUEM PA3IUYHBIX HU(POBBIX YCTPOUCTB
(mndpoBBIX GoToanmapaToB U MUKPOCKOIIOB, BHICOKaAMEpP, CKAaHEPOB U IPYTUX
yctporictB).  I'paduueckuit  pemaktop.  Paspemenue.  Kampupoanwue.
Hcnpasnenue nepcnextuBsl. ['mcrorpamma. Koppekuus ypoBHEW, KOppEeKLIHs
nBera. (OOecuBeunMBaHHWE IIBETHBIX H300pakeHuil. Perymbs. Paborta c
oOnacTsiMu. OUIBTPHI.



MHuorocnoiiabie n3o0paxenus. TexcroBeie cinou. Macka cnos. Kanansl.
Coxpanenne BblneiaeHHON obOnactu. I[loaroToBka wiumocTpanuii ayis BeO-
cailToB. AHUMHPOBAaHHBIE U300PAKEHHUS.

BexrtopHas rpaduxa. IlpumutuBbl. 3MeHeHHE mOpsAaKa 3JIEMEHTOB.
BripaBHuBanue, pacnpenenenue. [’ pynnuposka. Kpussie. @opmaTel BEKTOPHBIX
PUCYHKOB. Hcnonp30BaHne  KOHTYpPOB. Bekropuzanmss ~ pacTpOBBIX
H300paKEHUM.

IIpyHIMIIBI TIOCTPOECHHUST M PEAAKTUPOBAHMUS TPEXMEPHBIX MOJEIEH.
Cerounsle Mozaenu. Marepuanel. MopenupoBaHHE HMCTOYHUKOB OCBELICHMS.
Kamepnl. AgautuBnbie Texnonoruu (3D-npuntepst). [ToHaTre o BUpTyanbHOM
PEaIbHOCTU U JOTIOJIHEHHON PEAIBHOCTH.

INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
NMHOOPMATHUKE (YIJIYBJIEHHBIM YPOBEHb) HA  VPOBHE
CPEAHEI'O OBIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE pe3yNbTaThl OTPaXKalOT TOTOBHOCTH M  CIIOCOOHOCTH
0o0y4Jaronuxcsi pyKOBOJACTBOBAThCS C(HOPMHUPOBAHHONW BHYTPEHHEH MO3UIIUEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPHUEHTAIM{, MMO3UTUBHBIX BHYTPEHHUX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPAJAULHUOHHBIM I[IEHHOCTSIM POCCHUICKOTO
o011ecTBa, paclIMPEHUE KU3HEHHOTO OMbITA U ONbITA AESTEIHLHOCTH B MPOIIECCE
pealiv3allud  CpeACTBAMM Y4eOHOTO IIpeIMeTa OCHOBHBIX HallpaBJICHUN
BOCIIUTATEIBHON E€ATEIbHOCTH.

B pesynbpraTe u3zydeHuss MHOOpPMATUKA Ha YPOBHE CPEIHEro OOILEro
oOpazoBaHusi y oOyuwawmierocs OyayT cQOpMHUPOBaHBI  CIICIYIOIINE
JUYHOCTHBIE PE3YJIbTAThI:

1) rpaaaHCKOro BOCIIMTAHMSI:

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX MpaB U OO0S3aHHOCTEW, yBa)KEHUE
3aKOHAa M TPABOMOPSAKA,  COOJIIOJIGHHE  OCHOBOMNOJATalOUIMX  HOPM
UH(OPMAIMOHHOIO MPpaBa U MH(HOPMAITMOHHOW O€3011aCHOCTH;

TOTOBHOCTh NPOTHUBOCTOSITH HWAEOJOTHHM SKCTPEMH3MA, HAI[MOHAIM3MA,
KceHO(pOOMH, TUCKPUMHUHAIIMK TIO COIMAIBHBIM, PEITUTHO3HBIM, PaCOBBIM,
HAllMOHAJIBHBIM MTPU3HAKaM B BUPTYaJIbHOM MIPOCTPAHCTBE;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOE OTHOIIEHUE K HCTOPUYECKOMY HACIEOUIO, JTOCTHKECHUIM
Poccum B Hayke, MCKYCCTBE, TEXHOJIOTHSX, IIOHUMaHWE 3HAYCHUS
MH(POPMATUKU KaK HAYKU B KU3HU COBPEMEHHOTO OOIECTBA;



3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OILICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEICHMUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHKCJIE B
cetu MHTEpHET;

4) 3¢TETHYECKOT0 BOCITUTAHUS:

ACTETUYECKOE OTHOLIEHHWE K MHPY, BKIIOYas JCTETHKY HAy4YHOTO M
TEXHUYECKOTO TBOPYECTBA;

CIIOCOOHOCTh BOCHPUHHMMATH PA3JIMYHBIE BUJBI MCKYCCTBA, B TOM YHCIIC
OCHOBAHHOTO HAa HCITOJIH30BaHUN WH()POPMAITMOHHBIX TEXHOJIOTHH;

5) pu3uUecKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTh  3JIOPOBOTO M  Oe30MacHoro obpas3a  JKH3HH,
OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3J0POBbIO, B TOM YHCJIE 3a CYET
coO01eHus TpeOOBaHUI Oe3omacHo AKCILTyaTalNH CpENCTB
HH()OPMAITMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K aKTUBHOW JESATEIHHOCTH TEXHOJOTUYECKONW M COLMAIbHOMN
HaIpPaBJICHHOCTH, CIIOCOOHOCTD WHUIUAPOBATH, TJIAaHUPOBATH u
CaMOCTOSITEITEHO BBITIOJHATH TaKyIO JIEATCILHOCTD;

uHTepec K cdepaMm npodhecCHOHATBHON NESTEIbHOCTH, CBS3aHHBIM C
UH(OPMATUKOHN, MPOrPaMMHUPOBAHHEM W HH(POPMAIUOHHBIMU TEXHOJOTUSIMH,
OCHOBAHHBIMU Ha JOCTHMIKEHUAX HAYKU MH(POPMATUKU M HAYYHO-TEXHUYECKOTO
mporpecca, yMeHUE COBEpIlaTh OCO3HAHHBIA BBIOOp Oyayied mpodeccuu u
peann30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O U CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEU KU3HU,

7) 3K0JIOTHYeCKOT0 BOCIIUTAHMS

OCO3HaHHWE TI00aTBHOTO XapaKTepa dKOJOTHYECKUX MPoOJieM U MyTel uX
penieHusi, B TOM 4HCIE€ C Y4Y4E€TOM BO3MOXKHOCTEH HH(OpPMaMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHA;

8) HeHHOCTH HAYYHOT 0 MO3HAHMS

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH, JTOCTHKEHUSAM HAyYHO-TEXHHUYECKOTO Iporpecca u
OOIIIECTBEHHON TMPaKTUKH, 3a CYET IMOHUMAaHUS POJM HWHGOPMAIMOHHBIX
pecypcoB, MH(POPMAITMOHHBIX MPOIECCOB U MH(POPMAIMOHHBIX TEXHOJIOTHHI B
yCIIOBHSIX HU(PPOBON TpaHcPopManuu MHOTHX cep KU3HH COBPEMEHHOTO
o01IeCcTBa;

OCO3HaHMUE IIEHHOCTH HAYYHOU JE€ATEeTbHOCTH, TOTOBHOCTb OCYILIECTBIIATh
POEKTHYIO U UCCIIEOBATENbCKYIO ACSATENbHOCTh MHIMBUIYAIBHO U B TPYIIIIE.



B nponecce 10CTHXEHUS TMYHOCTHBIX PE3YJIBTATOB OCBOEHUS ITPOTrPaMMBI
no WHPOpPMATHKE Yy OOYYalOIIMXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
UHTEIJIEKT, IPEANOIaraoumil copMIUpOBaHHOCTS:

CaMOpETyJINPOBaHMsI, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJEHUE, CIOCOOHOCTh aJanTUPOBAaThCS K
SMOLIMOHAIBHBIM HM3MEHEHUSIM U TPOSBIATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTHUBALIMM, BKIIOYAIOUIEH CTPEMIICHUE K JOCTHXKEHUIO LENN
U yCIexy, OITUMU3M, HHUIIUATUBHOCTh, YMEHUE J€MCTBOBATh, UCXOMAS U3 CBOUX
BO3MOKHOCTEH;

AMIIATUH, BKJIOYAIOLIEH CIOCOOHOCTh TMOHMMATh AMOIMOHAIIBHOE
COCTOSIHHE [JPYIMX, YYHMTBIBATh €0 NPH OCYIIECTBICHWH KOMMYHHKAIIHH,
CIOCOOHOCTB K COYYBCTBHIO M COIIEPEKUBAHUIO;

COLIMAIIBHBIX ~ HABBIKOB, BKJIIOYAIOIIUMX CIOCOOHOCTh  BBICTPAMBATh
OTHOLIEHUS C APYTHUMH JIOJbMHU, 3a00TUTHCA, MPOSBIISATh UHTEPEC U pa3periaTh
KOH(JIUKTBHI.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynbraTte u3yueHus MH(POPMATUKU HA YPOBHE CPEAHETO OOILEro
oOpa3zoBanust y oOyuvaromerocsi OyayT cGOpPMHPOBAaHbI METANpPEIMETHBIE
pe3yNnbTaThl, OTPAXKEHHBIE B YHUBEPCAIbHBIX YUEOHBIX EHCTBUSAX, & IMEHHO —
MO3HABATENbHBIE YHHUBEpCajbHbIE Y4YeOHbIE MCHCTBHS, KOMMYHHUKATHBHBIC
yHHUBepcajbHble YUeOHble NEHCTBUS, PETyJIATHBHBIE YHUBEPCAJIbHBIE yueOHbIE
JEeNCTBUSI, COBMECTHAs! 1€ATEIbHOCTb.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

1) 6a30Bble JIOrHYeCKHE TeHCTBHSA:

CaMOCTOSTENIbHO  (pOopMyNIUpOBaTh H  aKTyalIH3UpPOBaTh  MpobiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHMS JJIsi CPABHEHUS,
kinaccudukanuu u 00001IeHUS;

ONpeaesaTh eI JeATCIbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUHM HX
JTOCTHKCHUS,

BBISIBJISITh  3aKOHOMEPHOCTH W TMPOTHUBOPEYHST B PpaccMaTPUBAEMbIX
SIBJICHHSX

pa3pabaThIBaTh IJIaH PEHICHUS MPOOJIEMBI ¢ YIETOM aHaInu3a UMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIEATEJIBbHOCTb, OIICHUBATh COOTBETCTBHUE
PEe3yJbTATOB LIEJISIM, OIIEHUBATh PUCKHU MOCEJACTBUM €SI TEIHLHOCTH;



KOOPIMHUPOBATh U BBIMOJHATH pPabOTy B YCIOBUSAX PEATBHOTO,
BUPTYJIBHOTO U KOMOWHUPOBAHHOTO B3aMMO/ICHCTBHSI;

pa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIICHUH >KU3HEHHBIX MTPOOJIEM.

2) 0a30oBbI€e MCCIIEeI0BATEIbCKHE JeiiCTBUA:

BJIQJIETh ~ HaBBIKAMU  Y4eOHO-MCCIIEOBATENbCKOM M MPOEKTHOU
JESTeNIbHOCTH, HaBBIKAMHM  pa3pemieHusi MOpodieM, CIOCOOHOCThIO U
TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IMOMCKY METOJIOB PEIICHUs MPAKTUYECKUX
3a/1a4, MPUMEHEHHIO PA3JIMYHbIX METOOB IMO3HAHUS;

OCYUIECTBJIATh PA3JIUYHbIE BUIBI JEATEIBHOCTH IO MOJYYEHHUIO HOBOTO
3HAHWS, €T0 MHTEPIIPETAIlNH, MPEeOOPa30BAHUIO0 U TPUMECHEHHUIO B Pa3TUYHBIX
y4eOHBIX CHTYyaIlUsAX, B TOM YHCJE TPU CO3JAHWW yYEOHBIX W COITHATBHBIX
IPOEKTOB;

dbopMHupOBaTH  HAY4YHBIM  TUN  MBIIUIICHUS,  BIAJETh  HAy4YHOMU
TEPMHUHOJIOTHEH, KITFOUCBBIMH IMOHATUSIMH H METOJaMHU;

CTaBUTh W (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATETLHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBIISITh TPUYUHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIU3WpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3y €€ PEIICHUs, HAXOJUTh apryMEHTHI JUIsl IOKa3aTesIbCTBa
CBOUX YTBEPKICHHM, 3a/1aBaTh apaMETPhl K KPUTEPUHN PEIIICHHUS,

aHAJIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3aJadyd Pe3yJbTaThl,
KPUTUYECKU OIEHWBATh HMX JIOCTOBEPHOCTH, IMPOTHO3UPOBATH W3MEHEHUE B
HOBBIX yCIIOBUSX;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITH IEJICHANIPABICHHBIN MMOMCK MIEPEHOCca CPEJCTB U CIIOCO00B
nercTBUs B MPO(EeCCUOHAIBHYIO CPEY;

yYMETh NMEPEHOCUTH 3HAHUS B TO3HABATEIBHYIO U MPAKTHUYECKYIO O00JacCTH
KU3ZHENIEATESIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HJICH, TIPEIJIaraTh OPUTHHAIBHBIC TTOIXO/IbI U PEIICHHMS,
CTaBUTH MPOOJIEMBI U 33/1aUH, JOITYCKAIOIINE aIbTEPHATHBHBIC PEIICHUS.

3) pa6ora ¢ ungopmanmeii:

BIIQJICTh HABBIKAMH TIOJNy4eHHs] WHGOPMAIMM U3 HCTOYHUKOB Pa3HBIX
TUTIOB, CaMOCTOSITEIbHO OCYHIECTBJIATH TOWUCK, aHAJIN3, CHUCTEMATH3AIHI0 U
WHTEPIPETANNIO HHPOPMAIIMH PA3TNIHBIX BUIOB U (OPM MPEACTABICHMUS;

co37aBaTh TEKCThl B PA3NIHUYHBIX (opMarax ¢ Y4YETOM Ha3HAYCHUS
uHpoOpMaIMu W 1eNIeBOM ayAUTOPUH, BHIOMpAs ONTUMAIBHYIO (QopMy
MIPEICTABICHUS ¥ BU3YAIH3AIUN;

OLICHUBATh JOCTOBEPHOCTb, JISTUTUMHOCTH MH(OpMAIINH, €€ COOTBETCTBUE
IPABOBBIM U MOPAJIbHO-ITUYECKUM HOPMaM;



HCIIOJIB30BaTh CpPEACTBA HMH(POPMAINMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJIOTMA B  PENICHUHW  KOTHUTHBHBIX, = KOMMYHUKATHBHBIX U
OpPTraHM3AIMOHHBIX 33/a4 C COONIOJCHUEM TPeOOBAHMIA IPTOHOMHUKHU, TEXHUKHU
0€30MMacHOCTH, TUTHUEHBI, PECypCOCOEPEIKEHUs, MPABOBBIX M ITHYECCKUX HOPM,
HOPM MH(POPMAITMOHHOM 0€30MMaCHOCTH;

BIIQJICTh  HABBIKAMH  PACTO3HABaHWA W  3amUThl  WH)OpMaIuwy,
MHPOPMAITMOHHOH 0€30MTaCHOCTH JIMYHOCTH.

KOMMyHHKaTHBHbIe YHUBEPCAJIBHBIC y‘leﬁHLIe I[eﬁCTBHH

1) oOmenmne:

OCYILIECTBIISITh KOMMYHHUKAIIMU BO BCeX c(hepax KU3HHU;

pacrio3HaBaTh HEBEpOAJIbHBIE CpEJCTBA OOIICHUSA, MOHUMATh 3HAUYCHUE
COITMAJILHBIX 3HAKOB, PACIIO3HABATh MPEANOCHUIKA KOH(JIMKTHBIX CHUTYallMi H
CMATYaTh KOH(JIUKTHI;

BJIAJETh PA3IMYHBIMH CcHocoO0amMu  OOIIEHWS W  B3aUMOJICUCTBUA,
apryMEHTUPOBAHHO BECTU JIUAJIOT, YMETh CMST4aTh KOH(JIMKTHBIEC CUTYalIUH;

Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOUKY 3pPEHUS C UCIOIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAas 1eATeJIbHOCTD:

MOHMMAaTh U WCIHOJB30BaTh  MPEUMYIIECTBA  KOMAHIHONM U
WHJUBUyaJIbHON PabOTHI;

BBIOMpATh TEMATUKy U METOJbl COBMECTHBIX JACHCTBUM ¢ yuéTOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN KaX0TO Yj€Ha KOJUICKTUBA;

NpUHUMATh 1IeJIM COBMECTHOM JCATEIbHOCTH, OPraHU30BbIBATH |
KOOPJIMHUPOBATh JCHCTBUS MO MX JIOCTHXKEHHUIO: COCTABIATH IJIAH JICVCTBUIA,
pacnpenensiaTh pojaud ¢ y4€TOM MHEHUM YYaCTHUKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOU paboTHI;

OIICHMBAaTh KAa4€CTBO CBOETO BKJIAJa M KaXKJOr0 y4YaCTHUKA KOMAaHIbl B
oO1uii pe3yabTar Mo pa3pabOoTaHHBIM KPUTEPHUSIM;

npeayiaraTh HOBBIE IPOEKTHI, OLICHUBATH HJEU C TO3WLHUH HOBU3HHI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBJISITh TMO3UTHUBHOE CTPATErMYECKOE IOBEJICHHE B Pa3IUUYHBIX
CUTYaIHSIX, TIPOSIBIISITH TBOPUYECTBO M BOOOPAKEHUE, OBITH MHUITMATHBHBIM.

PeryisiTuBHbBIC YHUBEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

1) camoopranu3anus:



CaMOCTOSITEIBHO ~ OCYIIECTBIIATh  IMO3HABATEIBHYIK)  JIESITEIbHOCT,
BBISIBIIATh TIPOOJIEMBI, CTaBUTh W (HOPMYIUPOBATH COOCTBEHHBIC 3aJaud B
00pa3oBaTeNbHOMN NEATEIbHOCTH U )KU3HEHHBIX CUTYAIIUSX;

CaMOCTOSITENIbHO COCTABJISITh IUIAH pEHICHUsT MpoOJeMbl €  YYETOM
UMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U TIPEATIOYTCHHUIA;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM;

paclMpaTh paMKd  y4eOHOTO TpeJAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTEHUM;

Jenatb ~ OCO3HAHHBIA  BBIOOp,  apryMeHTHpOBaTb  €ro,  OpaTh
OTBETCTBEHHOCTH 34 PEUICHHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

Croco0CTBOBAaTh (POPMUPOBAHUIO M TPOSIBICHHUIO IIUPOKOU IPYAUIINHU B
Pa3HBIX 00JIACTSIX 3HAHMM, MOCTOSIHHO MOBBINIATH CBOM 0OOpa30BaTENIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, BHOCUTh KOPPEKTUBBI B IESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIISIM;

BJQJCTh HAaBBIKAMHU IIO3HABATEIbHOM peIeKCHH KaK OCO3HAHUSA
COBEPIIAEMBIX JEUCTBUM W MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB H
OCHOBAHUM, UCIIOIb30BaTh NPUEMBI pedIICKCUU IJI OIEHKH CUTYyalluu, BhIOOpa
BEPHOI'0 PELICHUS;

OLICHMBAaTh PUCKHM H CBOEBPEMEHHO IIPUHHMATh PELUICHUS 10 UX
CHMXKEHUIO;

NPUHUMATh MOTHUBBI M APryMEHTHI JIPYTMX NPU AHAIN3E PE3yJIbTATOB
JNEATEIbHOCTH.

3) npuHATHS ce0s1 M APYTrUX:

NPUHUMATH Ce0sl, MOHUMAasi CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

MPUHUMATh MOTHBBI M apryMEHTBl JPYTHX MNPU AHAIN3E pPE3yJIbTATOB
NEATEIbHOCTH;

pU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OUIHUOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TTO3UIIMU JPYTOro YeIOBEKa.

NPEAMETHBIE PE3YJIBTATHI

B mpomnecce m3yuenus xkypca mHGOpMATUKH yriyoa€éHHOTO ypoBHS 6 10
Knacce OOy4arouuMucs OyayT JOCTHTHYTHI —CIEAYIOIIUE TPeaIMETHBIC
pe3yIbTaTHI:

BIIQJICHUE TPEJCTABICHUSIMUA O POJM MH(POpPMAIMM M CBSI3aHHBIX C HEH
MPOIIECCOB B MPUPOJIC, TEXHUKE M OOIIECTBE, MOHATUSIMH «HUH(DOpMAIUsy,



«MH()OPMAIIMOHHBIA ~ TPOIECC», «CUCTEMa», «KOMIOHEHTHI  CHUCTEMBI»,
«cucTeMHbIN 3¢ HexT», «nHDOPMALIMOHHAS CUCTEMaY, «CHCTEMa yIPaBICHUS;

BJIaJICHUE MeToAaMH Ioucka uHdopmaiuu B ceTtu VHTepHeT, ymeHue
KPUTUYECKU OIIEHUBATh MH(OpMaIKIO, MOIYyYeHHYIO U3 ceTu HTepHeT;

YMEHHE XapaKTepu3oBaTh OONbIIME JaHHbIC, HPUBOJUTH MPUMEPHI
MCTOYHUKOB HX TIOJIYYCHHUS ¢ HANpPABICHUS HCIOJNb30BAHUS, YMEHHE
KJaccu(UIIMPOBATh OCHOBHBIE 33Jlayd aHallM3a JIaHHBIX (IIPOTHO3UPOBAHMUE,
kinaccudukanus, — KjlacTepuzalus,  aHalu3  OTKIOHEHWi),  MOHUMAaTh
MOCJIEIOBATEIBHOCTh PEHICHUsI 3a/ad aHaju3a JaHHBIX: cOOp MEepBUYHBIX
JaHHBIX, OYMCTKA W OIICHKa KadecTBa IaHHBIX, BBHIOOP W/HMIU TIOCTPOEHHUE
MOJIeTH, TpeoOpa3oBaHHE [AaHHBIX, BU3yalM3allUds JAaHHBIX, MHTEPIPETAIUI
pe3yJIbTaToB;

NOHMMaHUE OCHOBHBIX MPUHLUIIOB YCTPOHCTBA M (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAI[MOHAPHBIX W MOOWIBHBIX KOMITBIOTEPOB, TEHACHIIUN
Pa3BUTHS KOMIIBIOTEPHBIX TEXHOJIOTHIA;

BJIa/ICHE HaBBIKAMH PabOTHI C OMEPAMOHHBIMUA CHCTEMAaMH, OCHOBHBIMU
BUJAMH IPOTPAMMHOIO OOECHedeHUs MJig pElIeHUus YYEOHbIX 3a1ad IIo
BbIOpaHHOM CHEIMATN3ALNN;

HAIW4YUE TPEACTABICHUH O KOMIBIOTEPHBIX CETIX W HMX pOJH B
COBpEMEHHOM  MHpe, O  0a30BBIX  NPHUHLWIAX  OpPraHu3alud |
(GYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CeTel, 00 00UTUX MPHUHIIUIAX pa3paboTKU
U GYHKIIMOHUPOBAHUS MHTEPHET-TIPUIIOKEHU;

NOHMMaHuEe yrpo3 HH(OPMALMOHHOW O€30MacHOCTH, HWCIHOJIb30BaHUE
METOJIOB W CPEACTB NPOTHUBOJICHCTBUS OSTUM yrpo3aMm, COOIIOJCHHE MeEp
0e30MmacHOCTH, IPEIOTBPAIIAOIINX HE3aKOHHOE pacripocTpaHeHHe
NIEPCOHANLHBIX JaHHBIX, COOIIOIeHNEe TPeOOBaHUI TEXHHKH O€30MACHOCTU H
TUTMEHBl IpU paboTe C KOMIIbIOTEpAaMH U APYTUMHU KOMIIOHEHTaMH LU(POBOTO
OKpY)XCHHsI, TIOHHMMaHUE IPABOBBIX OCHOB HCIOJIb30BAHUS KOMITBIOTEPHBIX
nporpamm, 0a3 IaHHbIX U paboThI B ceTH MHTEepHET;

NOHUMAaHWE OCHOBHBIX MPHUHIIMIIOB TUCKPETH3AIMHM Pa3TUYHBIX BHUIOB
uHopmaIuu, yMEHHUE OmpeesaTh HHPOPMAIMOHHBI O00BEM TEKCTOBBIX,
rpaguUecKuX M 3BYKOBBIX JAHHBIX MPU 33JaHHBIX MapaMeTpax IUCKpeTU3aIu,
YMEHHE OIpeNessaTh CPETHIOI CKOpPOCTh TMepeAaud JaHHBIX, OILIEHWBATh
M3MEHEHUE BPEMEHM IMepenaydl TMpyu W3MEHEHWH WH(POPMAIMOHHOTO O00BEMa
JTAHHBIX U XapaKTEPUCTUK KaHaja CBSI3H;

YMEHHE HCIONb30BaTh MPHU PEIIEHUH 3aJad CBOICTBA MO3UIIMOHHOU
3aMKCH YUCEN, aITOPUTMA MMOCTPOSHUS 3alMCH YUCIA B MO3UIIMOHHONW CHUCTEME
CUHMCIICHHS C 3a/laHHbIM OCHOBAaHMEM M TIOCTPOCHHUSI 4YHUCIa IO CTPOKE,
coJiepKalle 3amuch 3TOr0 YWCIa B MO3UIMOHHOW CHCTEME CUMCIICHHUS C



3aJJaHHBIM OCHOBAaHHEM, YMEHHE BBIMOJHATh apu(METUUYECKUE OMepalud B
MO3ULIMOHHBIX CUCTEMAaX CUHUCIICHUS;

YMEHUE BBITIOJHATH TPEOOpa30BaHusl JIOTUUECKUX BBIPAXKEHUH, UCIIOJIB3YSI
3aKOHBI anreOphl JIOTUKH, YMEHHE CTPOUTH JIOTMUECKOE BBIpAXKEHHE B
JTU3BIOHKTUBHOW W KOHBIOHKTUBHON HOpPMalbHBIX (opmMax 1o 3aJaHHOMN
Ta0NUIE HMCTUHHOCTH, HCCIEAOBaTh O0JACTh HMCTUHHOCTH BBICKA3bIBAHUA,
COJICPIKAILETO TIEPEMEHHBIE, PEIIATh HECIOKHBIE JIOTUUECKUE YPABHEHUS H
CUCTEMBI YPaBHECHUIA;

NOHUMaHUEe 0a30BbIX AJTOPUTMOB OOpPAOOTKM YHMCIOBOM U TEKCTOBOMU
nH(popManuu (3anuch YKCEN B MO3ULUOHHON CUCTEME CUMCIICHUS, HAXOKICHUE
BCEX MPOCTBIX YHMCEN B 33JaHHOM JHMama3zoHe, o0pabdOTKa MHOTOpa3psIHBIX
LEJIBIX YHCEJl, aHAJIU3 CUMBOJBHBIX CTPOK M JIPYTUX), QITOPUTMOB IOUCKA U
COPTHUPOBKH, YMEHHME ONPENENSITh CIOKHOCTh H3Y4aeMbIX B Kypce Oa30BBIX
QIrOpUTMOB (CYMMHUpPOBAHHME 3JIEMEHTOB MAacCCHBa, COPTHPOBKA MAaCCHBA,
epeOOpHbIE  ANTOPUTMBI, JIBOWYHBIM TOWUCK) M TNPUBOAUTH PUMEPHI
HECKOJIbKHMX aJTOPUTMOB Pa3HOMW CIOKHOCTH JJIsl PEIICHUs OJHOM 3a/1a4u;

BJIaJICHUE YHUBEPCAIBHBIM S3bIKOM IIPOrPaMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHusMH O 0a30BBIX THIIAX JAHHBIX H
CTPYKTypax [aHHbIX, YMEHHUE UCIO0JIb30BaTh OCHOBHBIC YIPABISIIOUIUE
KOHCTPYKIMH, YMEHHUE OCYHIECTBISATh AaHAIM3 MNPEJIOKEHHON MpPOTrpaMMBI:
OTpEeENATh pe3yJbTaThl padOThl MNPOrpaMMbl MPU  3aJaHHBIX HCXOJHBIX
JAHHBIX, ONPENENATh, PU KAKUX HCXOAHBIX JAHHBIX BO3MOXHO IIOJIYYEHUE
YKa3aHHBIX pE3YyJbTaTOB, BBIABIATH JaHHBIE, KOTOPHIE MOIYT HPHUBECTH K
omuOke B padboTe mporpaMmbl, (OPMYJIHPOBATH MPEMJIOKEHUS 110 YITYyYIICHUIO
MPOrpaMMHOr0 KO/a;

YMEHUE CO3[aBaTh CTPYKTYpUPOBAHHBIE TEKCTOBBIE JIOKYMEHTBI M
JEMOHCTPALlMOHHBIE ~ MaTepuajgbl C  HCIOJIb30BAHHEM  BO3MOKHOCTEH
COBPEMEHHBIX IPOrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHUE  HUCIOJb30BaTh  OJJEKTPOHHBbIE  TAOMUUBI U1 aHaJIK3a,
peCcTaBlieHus U 00paOOTKU TaHHBIX (BKJIIOYasi BEIYMCICHUE CYMMBI, CPETHETO
apu(pMeTHYeCKOoro, HauWOOJBIIET0 W HAUMEHBIIETO0 3HAYEHUH, pelleHne
ypaBHEHUH, BHIOOP ONTHUMAJIBHOTO PEIICHUs, TOA00p JIMHUN TPEH[a, pelIeHHue
3a/1a4 IPOrHO3UPOBAHUS).

B mpouecce uzyuenusi kypca UHQOpMATUKKU yrayOaEéHHOTO YpoBHS 6 11
Knacce oOydaromuMucs OyAayT JTOCTUTHYTHI —CIEAYIOIIUE TPEIMETHBIC
pE3yNbTATHI:

YMEHUE CTPOUTh HEPABHOMEPHBIE KOJbI, JOIMYCKAIOIIHE OJHO3HAYHOE
JIEKOAUPOBAHNUE COOOIICHHUM (TpePUKCHBIE KOJbI), UCHOIb30BaTh MPOCTEUIIINE
KOZbl, KOTOpbIE TIO3BOJISIIOT OOHApPY)KUBaTh M WCHPABIATH OLIMOKU TIPH



nepeaade JaHHBIX, CTPOUTH KOJI, 00ECIICUYNBAIOIINIA HAUMEHBIITYI0 BO3MOXHYTO
CPEAHIOI JJIMHY COOOIIEHHS MPU HM3BECTHOM YacTOTE CHUMBOJIOB, MOSICHATH
OPUHIIUIIBI PA0OTHI MPOCTHIX AITOPUTMOB CKATHUS JTAHHBIX;

YMEHHUE pellaTh aIrOPUTMHUYECKUE 3aJayM, CBSI3aHHBIE C AaHAJIU30M
rpadoB (3aauu MOCTPOCHHS ONMTUMAILHOTO MYTH MEXKAY BEpIIMHAMH rpada,
ONpENCNICHUs]  KOJMYECTBA  PA3IMYHBIX  MyTed  MEXIy  BEpIIMHAMHU
OPUEHTHUPOBAHHOTO AIMKINYECKOro rpada), yMEHHE HCIOJIb30BaTh JI€PEBbs
OpY aHaliu3e U MOCTPOCHUU KOJOB U Ui MPEACTaBICHUS apuPMEeTHUYECKUX
BBIPOKEHUN, MPU PEUICHUU 3a7ad MOUCKa U COPTHUPOBKH, YMEHHE CTPOUTH
JIEPEBO WIPhl MO 3aJaHHOMY aJTOPUTMY, pa3padaThiBaTh U OOOCHOBBLIBATH
BBIUTPBIIIHYIO CTPATETUIO UTPBI;

yMEHHUE pa3pabaThiBaTh U PEAIU30BBIBATH B BHJIE TPOrpamMm 0a30BbIe
aJITOPUTMBI, YMEHHE UCIIOIb30BaTh B MPOrpaMMax JaHHbIEC PA3JIUYHBIX THIIOB C
YYETOM OTpaHUYCHUM HA JTMANA30H MX BO3MOXKHBIX 3HAUYCHUU, IPUMEHATH NIPU
pelIeHn: 3ajad CTPYKTYphl JAHHBIX (CIHUCKH, CJIOBapH, CTEKH, OYEpeiu,
JIEpPEBbsI), UCIIOIB30BaTh 0a30BbIE OMNEpalldd CO CTPYKTypamu JIaHHBIX,
NPUMEHSTh CTaHJApTHbIE U COOCTBEHHBIC MOANPOTPAMMBI JJisi 00pabOTKH
YUCJIOBBIX JAHHBIX M CHUMBOJBHBIX CTpPOK, HCIOJIb30BaTh MpPHU pa3pabOTKe
nporpamMm OMOJIMOTEKH MOANPOTrpaMM, 3HaTh (DYHKIIMOHAJIBHBIE BO3MOKHOCTHU
MHCTPYMEHTAJIBHBIX CPEJICTB Cpellbl pa3palOTKH, yMEHHUE UCIOIb30BaTh
CpeACTBa OTJIAAKA TpPOrpaMM B Cpele MPOrpaMMHUPOBAHUS, YMEHHE
JOKYMEHTHPOBATh IPOTPaAMMBI;

yMEHHUE CO3/1aBaTh BeO-CTPAHUIIbI;

BJIaJICHUE OCHOBHBIMHU CBEJCHUSIMM O 0a3ax JaHHBIX, UX CTPYKType,
CpeACTBax CO3/aHUsi U pabOThl C HUMHU, YMEHHE HCIIOJIb30BaTh TaOJIUYHBIC
(pensmuoHHbIe) 0a3bl JAaHHBIX (COCTABIATH 3alpochl B 0a3ax JaHHBIX,
BBITIOJIHATh COPTHPOBKY W TIOMCK 3amuceil B 0a3e JaHHBIX, HAIOJHATH
pa3paboTaHHyt0 0a3y JaHHBIX) U CIIPABOYHBIE CUCTEMBI;

YMEHUE HCMOJIb30BaTh KOMIIBIOTEPHO-MATEMAaTUUECKUE MOJEIU IS
aHajgu3a OOBEKTOB U TIPOIECCOB: (HOPMYJIHMPOBATH IEJIb MOJECTUPOBAHUS,
BBIMIOJIHATh AHAJIU3 PE3YyJbTAaTOB, IOJYYEHHBIX B XOAE MOJICIUPOBAHUS,
OIICHUBATh COOTBETCTBUE MOJCIH MOJCIHUPYEMOMY OOBEKTY WM TPOIECCY,
PEACTaBISATh PE3yJbTaThl MOJICTUPOBAHNS B HATJISTHOM BUJIE;

YMEHHUE OpPraHU30BBIBATH JIMYHOEC HWH(OPMAIIMOHHOE MPOCTPAHCTBO C
WCIIOJIb30BAaHUEM PA3JIMYHBIX CPEJICTB IUGPOBBIX TEXHOJIOTHM, TMOHHUMaHHUE
BO3MOXHOCTEH IU(POBBIX CEPBUCOB TOCYIAPCTBEHHBIX YCIYT, MH(PPOBBIX
00pa3oBaTeIbHBIX CEPBUCOB;

NOHMMAHUE OCHOBHBIX TMPHUHIMIIOB  pabOThl, BO3MOXHOCTEH U
OTpaHUYECHHUS] TPUMEHEHUS TEXHOJOTMH HCKYCCTBEHHOTO HHTEIJIEKTa B



pa3IMYHBIX O0O0JACTIX, HATU4Me MPEICTaBICHUNA O Kpyre pelaeMbIX 3ajad
MaIIMHHOTO 00y4deHus (pacro3HaBaHus, KJIaCCU(PUKAIMU U MPOTHO3UPOBAHUS)
HaJINYUE MPEACTABICHUI 00 MCIONb30BaHUM MH()OPMALIMOHHBIX TEXHOJIOTUN B
pa3IMYHbIX TPO(ECCUOHATBHBIX cepax.

TEMATHYECKOE IINTAHUPOBAHHUE
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ANTOpUTMBI U
2.2 CTPYKTYPBI 28 10
TAHHBIX
OCHOBBI
00BEKTHO-
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0
POrpaMMHUPOBAH
ust
Uroro mo pazneny 50
Paznen 3. UndopmManmoHHbIe TEXHOJIOTUH
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paborte ¢
KOMIIBIOTEPAMHU
U IpYyTUMHU
KOMITOHEHTaMHU
nudposBoro
OKPY>KEHUS

[IpuHUMIIBL
paboThl
KOMIIBIOTEPOB U
KOMIIBIOTEPHBIX
CHCTEM

O0meH
JIAaHHBIMHM C
IIOMOIIIBIO IITHH.
KonTtposnepsr
BHEIITHHX
YCTPOMCTB
ABTOMaTHYECKO
€ BBIIIOJIHEHHE
MIPOrpaMMBI
MIPOLIECCOPOM

OneparuBHas,
MIOCTOSTHHASI ¥
JI0JTOBpEMEHHA
s IaMsITh.
KonTpomnepst
BHEIIIHUX
YCTPOMCTB.
[Ipsmoit noctyn
K TTaMSITH
CoBpeMeHHbIE
KOMITbIOTEPHBIE
TEXHOJIOTUH

IIporpammHuoe
obecrneucHue
KOMIIBIOTEPOB,
KOMIIBIOTEPHBIX
CHCTEM U
MOOMJILHBIX
YCTPOICTB

CucreMHoe
IporpaMMHOE




o0ecrieuenue.
OnepaniuoHHbIC
CUCTCMBI

Y TUnuTHI.
HpaiiBepsl
YCTPOMCTB.
[TapamensHoe
IIPOrpaMMHUpPOBa
HUE

10

Wucrannsaumsa u
JIEUHCTAIUISAIIAS
MIPOTPAMMHOI0
obecrecucHus

11

12

daiiioBkIe
CHCTEMBI.
ITpuHUMIIBI
pa3MeIieHus u
MMEHOBaHHUS
¢aiiaoB B
JIOJITOBPEMEHHO
U TaMSITH.
111a6m0HBI A7
OTIMCAHUS TPYIITI
daiinos
3aKOHOJATENbCT
BO Poccuiickoi
®denepauyu B
obnactu
MIPOTrPaMMHOTO
obecreyeHus 1
JaHHBIX

13

[IpuHuUBL
MOCTPOEHUS U
amnmapaTHbIe
KOMIIOHEHTHI
KOMITHIOTEPHBIX
cereii. CeTeBhIe
MIPOTOKOJIBI

14

15

Cetp UnTepHer

Pasznenenue IP-
CETH HA IIOACETH
C IIOMOIIBIO




16

17

MacoOK mojacerei

CeteBoe
aJIMUHUCTPUPOB
a”ue

Buael
JIEATEIbHOCTH B
cetu MHTEpHET.
CepBuchl
Nurepuera.
Tl'ocynapcrBenn
bI€ DJIEKTPOHHBIC
CEPBUCHI U

yCIyrH

18

19

20

21

22

23

Nudopmanmonn
ast 0e301aCHOCTD
Bpenonocnsie
IpOrpaMMHOE
obecneuenue u
METObI OOPHOBI
C HUM

IIpaxTnueckas
pabota o Teme
"AHTUBUPYCHBIE
nporpaMMmal"

Opraauzanus
JUYHOTO apXH1Ba
UHpOpMaLnH.
PesepBHoe
KOTIMPOBAHUE.
[TaponbHas
3alIUTa apXuBa
HIudposanue
JTAHHBIX
Anroputm
mmdpoBanus
RSA.
Creranorpadus

24

[TpakTnueckas

pabora 1o Teme
"HIudpoBanue
JTaHHBIX"

25

Nudopmarus,




26

JTAaHHBIE U
3HAHUS.
WNndpopmannonn
BI€ TIPOILIECCHI B
npupoze,
TEXHHUKE U
oOmrecTBe

HenpepsiBable 1
JTUCKPETHBIE
BEJIMYMHBI U
CUTHAJIBL.
HeobOxomumocTts
JVCKPETH3AIHN
uHpOpManuy,
npeIHa3HAuYCHHO
U JUIs XpaHEeHus,
nepeaayn u
00paboTKH B
(G poBbIX
cUCTeMax

27

JBonuHoE
KOJMPOBAHUE.
PaBHomepHBIE U
HEPAaBHOMEPHBIE
KOJIBI.
JexonupoBanue
COOOIIECHUH,
3alMCaHHbIX C
MOMOIIbIO
HEPaBHOMEPHBIX
KOZIOB

28

29

VYcnosue ®aHo.
ITocTpoenne
OJHO3HAYHO
JIEKOTUPYEMBIX
KOZOB C
ITOMOIIIBIO
nepesa. ['pad
An. A. MapkoBa
E quanIer
U3MEPEHUS
KOJIMYECTBA
uHpOpMaLKH.




AndaBUTHBIH
HOJXO0/ K
OLICHKE
KOJINYECTBA
uHpopmaruu

30

31

32

CucreMsl
CUUCIICHUS

IlepeBon uncen
U3 OJTHOM
CHCTEMBI
CUMCJICHUS B

APYTYIO
JIBon4Has,
BOCbMEpHUYHAs U
HIECTHAALIATEPHU
YHasi CHCTEMBbI
CUHCJICHUS,
CBSI3b MEXKIY
HUMU

33

JBonuHas,
BOCbMEPUYHAS U
HIECTHAALIATEPH
YHasi CUCTEMBI
CUHUCJIEHNS],
CBSI3b MEXIY
HUMHU

34

35

36

JBonuHas,
BOCbMEPUYHAS U
LIECTHAALATEPU
YHasi CUCTEMBI
CUUCJIEHUS,
CBSI3b MEXKIY
HUMHA

Apudmernuecku
€ omneparuy B
MO3UIIMOHHBIX
cucremax
CUHCIICHUS

TponuHas
YpaBHOBELICHHA
s CUCTEMA
CUMCJICHUS




37

JBonuHo-
JIeCATUYHAs
cucreMa
CUMCIICHUS

38

39

40

41

Konuposanue
TEKCTOB

PactpoBoe
KOJAUPOBaHUE
N300paKeHUI

IIpakTrueckas
pabora 1o Teme
" [luckpeTu3anus
rpaduyecKon
uHpopmanun"
LIBeTOBBIE
MOJEIIU.
BekropHoe
KOJMPOBaHHUE.
dopmatsl
daitios.
TpéxmepHas
rpaduxka.
®pakTanbHas
rpaduka

42

43

Konnposanue
3ByKa. OLeHka
MH(pOpPMaLIOHH
oro o0bEMa
3BYKOBBIX
JAHHBIX MpU
3a/laHHBIX
4acToTe
JTUCKpETHU3AINH
U pa3psIHOCTH
KOJMPOBaHUS
[IpakTrueckas
pabota o Teme
" luckperusanus
3BYKOBOI1
nHpopmanun"

44

OcHOBBI
anreOphl TOTUKH




45

Jlornueckue
OTepalnH.
Tabmumst
HCTUHHOCTHU

46

47

Jlormueckue
BBIPKECHHUSI.
Jlormueckue
TOXKJICCTBA.
JlokazaTenbCTBO
JIOTUYECKUX
TOXKJIECTB C
IIOMOIIILIO
Ta0JIHI]
WCTUHHOCTU

[IpakTuueckas
pabora 1o Teme
«llocTtpoenue u
aHanm3 TaluI
WCTUHHOCTH B
Ta0JIMYHOM
Iporeccope

48

49

50

51

52

Jlornueckue
onepauuy u
onepauuu Hajq
MHO>KECTBaMHU

Jlornueckue
omnepauuy u
onepanuy Hajq
MHO>KECTBaMHU

3aKOoHBI are0phl
JIOTHKH.
OKBHUBAJICHTHbBIE
npeoOpa3oBaHus
JIOTUYECKHUX
BBIPAKECHUI

Jlornueckue
YpaBHEHUS U
CHCTEMEI
ypaBHEHUU

Jlornueckue

GyHKIHH.
3aBUCHMOCTh




53

54

55

56

KOJIMYeCTBa
BO3MOKHBIX
JIOTUYECKHUX
GyHKIHHA OT
KOJIMYECTBa
apryMeHTOB.
[TonHbIe
CHUCTEMBI
JIOTUYECKHUX
byHKIII
Kanonunueckue
dbopmbl
JIOTUYECKHUX
BBIPAKCHU.
CoBepliieHHBIC
TM3BIOHKTHBHBIE
u
KOHBIOHKTUBHBI
€ HOpMaJIbHbIE
(bopMmBI,
AITOPUTMBI UX
MOCTPOEHUS 10
Tadnuie
UCTUHHOCTH

Jlornueckue
3JIEMEHTHI B
cocTaBe
KOMIIBIOTEPA
Tpurrep.
Cymmarop.
MHoropa3psiiHbI
1 cymMMarop
[TocTpoenue
CXEeM Ha
JIOTHYECKHUX
JJIEMEHTAX.
3amnuch
JIOTHYECKOTO
BBIPKEHHUS 110
JIOTHYECKOH
cxeMe

57

Mukpocxemsl 1
TEXHOJIOTHS X




58

59

IIPOU3BOJICTBA

[IpencraBnenue
IIEJIBIX YHCE B
MaMSITH
KOMIIBIOTEPA.
Orpanr4eHHOCT
b Juana3oHa
yucen npu
OTpaHUYCHUU
KOJINYECTBa
paspsiaoB.
[Tepenonnenue
pa3psAIHON
CEeTKH
be33nakoBbie u
3HAKOBBIE
JIaHHBIE.
3HaKOBBIA OUT.
JIBOMYHBII
JIOIIOJIHUTEIILHBI
W KOJI
OTPULIATENbHBIX
YHUCeI

60

61

62

IToGuToBBIE
JIOTHYCCKHE
onepanuu.
Jlormueckui,
apudMeTHIecKu
Hu
UKIAYECKUH
CIBUTH

HIudposanue c
ITOMOIIBIO
MOOUTOBOMU
orepauu
«MCKJIFOYAIOIIIee
NI

IIpencrasienue
U XpaHEHHUE B
aMsATH
KOMIIBIOTEPA
BELICCTBCHHBIX
qucell




63

64

65

66

Brinosinenue
onepauuii ¢
BEILECTBEHHBIMU
YHUCIaMH,
HAaKOILJICHUE
OImMOOK MpHu
BBIYHCIICHUSIX

IIpakTrueckas
pabota 1o Teme
«3yuenue
MOPa3psTHOTO
MAIIMHHOTO
MIPEICTABJICHUS
LEJBIX U
BEIIIECTBEHHBIX
YHUCEI»

Ananus
AITOPUTMOB

OTanbl peleHust
3a/1a4 Ha
KOMIIBIOTEPE.
HNHcTpyMeHTaNb
HBIE CpEJICTBA!
TpaHCIATOP,
OTJIAUUK,
pOQUIHPOBIIH
K

67

68

Cpena
IIporpaMMHupoBa
HUSL.
Komnumnsanus n
WHTEpIpeTaLns
porpamm.
BupryansHaeie
MAaIIUHBI.
WNHTerpupoBanH
as cpena
pa3paboTku
Metonbl
OTJIAJIKN
porpamm

69

Tumel




IIEPEMEHHBIX B
A3BIKE
IIPOrpaMMHUpPOBa
HUS

70

71

72

OO6paboTtka

OCIIBIX YUCCII

O6paboTka
BEIIECTBEHHBIX
qrcen

Crny4aiiabie 1
MICEBJIOCITYYailH
bI€ YHCIIa

73

BeTtBnenus.
CI10XHBIE
YCIIOBHS

74

75

76

77

78

kel ¢
YCIIOBUEM

Lukmel mo
TIepEMEHHOM.
Bzaumoszamensie
MOCTh
Ppa3IMYHBIX
BHUJIOB ITUKJIOB

OO6paboTtka
HATypabHbBIX
YHCE C
UCIIOJIb30BAHUE
M OUKIIOB

Haxoxnenue
BCEX MPOCTHIX
YHCell B
3a/laHHOM
Jarna3oHe
[TpakTnueckas
pabota o Teme
«Pemenue 3anau
METOJIOM
nepebopar»

WNHuBapuaHT
LAKJIA

0.5

79

JoxymeHTupoBa
HUE MPOrpamMm




80

OO6paboTtka
JTAHHBIX,
XPaHSIINXCS B
daiinax

81

82

83

Pas0Ouenune
3a1a4yd Ha
rnoa3ajgayun

Hcnons3oBanne
CTaHJIapTHOMU
OuOINOTEKH
SI3BIKA
porpaMmmMupoBa
HHS.
ITonkmrouenune
OnbIHOTEK
MOAMPOTrPaMM
CTOPOHHUX
IIPOU3BOJUTENIEH

[Toamporpammsbl
(mpouenypsl u
bynKimm)

84

[Tognporpammsl
(mpouentypsl u
bynkin)

85

IIpakTrueckas
pabora 1o Teme
"Pa3zpaboTka
noanporpamMm”

86

Pexypcuns.
PexypcuBHBbIE
00BEKTHI
(ppakramnsi).
PexypcuBHBbIE
IIPOLIENYpPBI U
byHKINN.
Hcnons3oBanue
cTeKa JUIs
OpraHu3aIuu
PEKYPCUBHBIX
BBI30BOB

87

IIpakTnueckas
paborta mo Teme




88

89

"PexkypcuBHbIE
HOANPOrpaMMbl"
MonynbHbII
MIPUHITATT
MOCTPOCHUS
nporpamm
YuncneHHbBIE
METOIbI

90

IIpakTrueckas
pabora o Teme
«HucneHHoe
penieHue
YpaBHEHUI

91

Wcnons3oBanme
JTUCKpETH3aIuN
B
BBIYHMCIUTEIbHBI
X 3a7a4dax

92

93

94

IIpakTnueckas
paboTa o Teme
«[Tpubnmxénno
€ BBIUMCIICHUE
JUINH KPUBBIX U
Iomanaeu
buryp»
IIpaxTnueckas
pabota o Teme
«ITouck
MakcUMyMa
(MMHMMYMa)
byHKIAI
O6paboTtka
CHUMBOJIbHBIX
JTAHHBIX.
ANTOpUTMBI
00paboTKu
CUMBOJIbHBIX
CTPOK: MOJICUET
KOJIMYECTBA
MOSIBJICHU I
CHUMBOJIa B
CTpOKE




95

96

ANropuTMBI
00paboTku
CUMBOJIBHBIX
CTpOK:
pazOueHue
CTPOKH Ha CJIOBa
10 TPOOEITHHBIM
CHUMBOJIaM

AJITOpUTMBI
00paboTKu
CHUMBOJIbHBIX
CTPOK: TIOMCK
HOJICTPOKH
BHYTPH JTaHHOU
CTPOKH; 3aMEHa
HalICHHOMN
MOJICTPOKH Ha

ZIPYTYIO CTPOKY

97

98

99

100

IIpakTnueckas
pabora 1o Teme
"O6paboTka
CTpPOK C
MCIIOJIb30BaHUE
M GyHKIUH
CTaHIApTHOU
Ooubnuorexku
A3bIKA
IPOrpaMMHUpPOBa

Husa"

I'enepanus ciios
B 33JJaHHOM
andasure

MaccuBsl u
MOCIIEIOBATEIIbH
OCTH YHCE]L.
[TpakTnueckas
pabora 1o Teme
"3anoJIHeHHE
maccuBa"

O06001éHHBIE

XapaKTepUCTUKU
MaccuBa

0.5




101

JIunenHbI
MIOWCK
3a/IaHHOTO
3HA4YEHUS B
MaccHBe.
[IpakTnueckas
pabora 1o Teme
"JIuHeHbIH
MIOWCK
3a/IaHHOTO
3HAUCHUS B
MaccuBe"

0.5

102

IIpakTnueckas
pabora 1o Teme
"TTouck
MUHHUMAJIBHOTO
(MakcUMaJIbHOTO
) DJIEMEHTA B
YHCIIOBOM
MaccuBe"

103

CoptupoBka
OJIHOMEPHOTO
MaccHBa.
IIpoctslie
METO/IBI
COpPTUPOBKH.
IIpakTrueckas
pabora 1o Teme
"IIpocTbie
METO/IbI
COPTUPOBKH
MaccuBa"

0.5

104

CoptupoBka
CIIMSTHUEM.
beicTpas
COpPTHPOBKA
MaccuBa
(anroputm
QuickSort).
[TpakTnueckas
pabora 1o Teme
"bricTpas
COpPTUPOBKaA

0.5




105

maccusa'

JIBOMYHBIH
IIOUCK B
OTCOPTUPOBAHHO
M MaccCuBe.
IIpakTrueckas
pabora o Teme
" JIBOMYHBIN
nouck"

0.5

106

107

108

JIBymepHbIE
MacCCHBBI
(MaTpuIbl)
AJITOpUTMBI
00paboTKu
MaTpuIl
Pemenue 3amau
aHaJIn3a JaHHBIX

109

Cpenctna
TEKCTOBOTO
npoiieccopa

110

111

112

113

114

Komnbrorepnas
BEPCTKA TEKCTa

IIpaxTnueckas
pabota o Teme
"BépcTka
JTOKYMEHTOB C
MaTeMaTU4YeCKU
Mu popmynamu"
HNHCcTpyMEHTBI
PELIEH3UPOBAHUS

IIpakTueckas
pabota o Teme
"MHoroctpanuy
HBIE
JIOKYMEHTHI"

O0nmauneie
CEPBUCHI.
KomnexTuBHas
paborta c
JIOKYMEHTaMH.
[IpakTnueckas
pabora 1o Teme

0.5




"KonnextuBHas
pabora ¢
JOKyMeHTamu'"

115

116

AHann3 JaHHBIX.

bonpmme
JTaHHEIC
MammuHHOE
o0yueHue

117

AHanus JaHHbBIX
C IIOMOIIILIO
3JICKTPOHHBIX
TadJIUIL

118

119

120

IIpakTrueckas
pabora 1o Teme
"AHanus
JTAHHBIX C
MOMOIIBIO
AIEKTPOHHBIX
Tadymmn"”

ITocTpoenue
rpauKoB
GbyHKLINH.
IIpaxTnueckas
pabora 1o Teme
"HarnsgHoe
IpeJICTaBICHNE
pe3ysbTaToB
CTaTUCTUYECKON
00paboTku
JTAaHHBIX B BUJE
auarpamm
CpeaCcTBaMu
penaxkTopa
AIEKTPOHHBIX
tabnu"

JIunuu Tpenaa.
IIpakTueckas
pabora 1o Teme
"TITonGop nuHUK
TPEH]a,
IIPOrHO3UPOBAH

nuc

0.5

0.5




121

122

123

[Toxbop
napamerpa.
IIpakTnueckas
pabora 1o Teme
"UucneHnnoe
pelieHue
ypaBHEHUH C
MTOMOILBIO
noxdopa
napametpa"
OnruMusanus
KaK IOUCK
HaWJTy4IIero
peuieHus B
3a/IaHHBIX
YCIIOBHSIX.
IIpakTnueckas
pabora 1o Teme
"Pemenue 3amay
ONTUMM3AIINH C
MOMOILBIO
AJIEKTPOHHBIX
Tadmui"

PesepBHoe
BpeMs

0.5

0.5

124

PesepBHOE
BpeMs

125

126

PesepBHOE
BpeMs
PesepBHoe
BpeEMsI

127

PeszepBHOE
Bpems

128

129

PeszepBHOE
Bpems
PesepBHoe
BpeEMsI

130

PeszepBHOE
Bpems

131

Pe3epBHOE
BpeMst

132

PesepBHoe




133

BpeMs

Pe3epBHOE
BpeMs

134

PesepBHOE
BpeMs

135

136

PesepBHOE
BpeMs
Pe3epBHOE
BpeMs

OBLLEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

11 KUIACC

136

21.5

Ne

n/
n

Tema ypoka

KonnuecTtso
uHpopMauu

KoaunuecTBo 4acoB

Bce
ro

KonTpoan
HbIe
padoThI

IIpakTnyec
KHe
padoThI

Jara
U3y4eH
usi

DJIEKTPOHHBI
e uupposbIe

oOpa3oBareJ
bHBIE

pecypchbl

AnropuTMBI
CKaTus JaHHBIX

Anroput™m
Xagpdmana

IIpaxTrueckas
pabota o Teme
"Cixatue
JAHHBIX C
MTOMOLIBIO
aNropuTMa
Xappmana"

Anroputm LZW

ANTrOpuUTMBI
CKAaTHs JaHHBIX
C MOTEPSIMH.
IIpaxTrueckas
pabota mo Teme
"Csxatue
JaHHBIX C

0.5




OTEPSIMU
(anropuT™bl
JPEG, MP3)"

CxkopocThb
neperayu
JTAHHBIX
[TomexoycToitun
BbIEC KOJIBI

[IpakTnueckas
pabota mo Teme
"[Tomexoycroitu
HUBEIE KOIBI"

10

11

12

Cucremsl.
KomnoneHTsI
CUCTEMBI U UX
B3aUMO/ICIICTBUE
. CucremMHbIit

¢ dexr.
YpasieHue Kak
UH(POPMAIIMOHH
BII IIpOLECC.
O6parnas cBs3b
Mopenu u
MOJICIUPOBAHNUE

I'pader

13

14

Pemenue 3agau
C IIOMOIILIO

rpacdoB
HepeBbs

15

OcHOBBI TEOpHH
urp

16

[IpakTrueckas
pabora 1o Teme
"TTouck
BBIMTPBIITHON
CTpaTEruy B
UTPE C MOJTHOU
uHpopmanueir"

17

CpencrtBa
HMCKYCCTBEHHOTO
HNHTCJIIJICKTA




18

[IpakTnueckas
pabota mo Teme
"Cpencraa
UCKYCCTBEHHOTO
UHTEJUIeKTa"

19

20

dopmanuzanus
MOHSATHUS
alropuTMa.
Mammuna
TrropuHra Kaxk
YHUBEpCalbHas
MOJEJIb
BBIYMCIICHH.
Te3uc Yépua—
TrropuHra

[IpakTrueckas
pabora 1o Teme
"CocraBieHue
IIPOCTOU
MIpOrpamMMBbl JIJIst
MaIlTUHBI
Teropunra"

21

22

Mammna Ilocra
Hopwmaibusie
aropuQmbl
Mapxkosa

23

24

25

ANropuTMHUYECK
it
Hepa3peummbie
3ajayu. 3ajaua
OCTaHOBA.
HeBo3M0KHOCTD
aBTOMAaTHYECKOM
OTIAJIKH
porpamm
C10KHOCTh
BBIUMCIICHU N

ITouck npocTeIx
4ucell B
3aJJaHHOM
JMana3oHe ¢
IIOMOUIBIO




alropuT™Ma
«pemiero
Oparochenar

26

[IpakTrueckas
pabota mo Teme
"ITouck
MPOCTBIX YHCEIT
B 33/IaHHOM
nuamnasone"

27

MHoropa3spsiiHbl
€ LieJIble YKcIa,
3a/1a4ul JUIMHHOU
apudmeTuKu

28

[IpakTrueckas
pabota 1mo Teme
"Peanu3anus
BBIYHCIICHHH C
MHOT'OPa3psiTHbI
MU ducaaMu"

29

30

CrnoBapu
(acconMaTUBHBIC
MaCCHBEI,
OTOOpaXeHHUs).
X31I-Ta0nuIbI.
ITocTpoenue
as(haBUTHO-
94aCTOTHOTO
cIoBapst st
3aJJaHHOTO
TeKCTa

IIpaxTrueckas
pabota o Teme
"[TocTpoenue
andaBUTHO-
4acTOTHOTO
cIoBaps ISt
3aJIaHHOTO
Tekcra"

31

AHann3 TekcTa
Ha
€CTECTBEHHOM
SA3BIKEC.




32

33

34

35

Brineneuue
IIOCJICIOBATEIIBH
OCTeH o
mabJIoHy.
Perynsipubie
BBIpQKCHHUSI.
YacToTHBIN
aHaIu3

[IpakTrueckas
pabora 1o Teme
"AHanu3 TeKCTa
Ha
€CTECTBEHHOM
sI3bIKE"

Crexu. AHamms
MPaBUILHOCTH
CKOOOYHOTIO
BBIPKCHUS

Brruncienue
apupMeTHIECKO
r'0 BBIpaXXEHUS,
3alMCaHHOTO B
MOCT(HUKCHOM
¢dopme
IIpaxTrueckas
pabota 1o Teme
"Brruncnenue
apudmernyecko
T'O BBIpAXKECHUS,
3aMMCaHHOTO B
MOCTPUKCHOM

dbopme"

36

Ouepenu.
Wcnonbp3oBanne
ouepeau s
BPEMEHHOTO
XpaHeHUs
TaHHBIX

37

[IpakTrueckas
pabora 1o Teme
"Ucnons3oBanue
ouepenn"




38

JlepeBpsi.
Peanusanus
JiepeBa ¢
MTOMOLUIBIO
CCBUJIOYHBIX
CTPYKTYP.
JlBomunbIe
(bunapHbIe)
JIepEBBSI.
ITocTpoenue
nepeBa Juis
3aJIaHHOTO
aprupMeTHIECKO
T'O BBIPAXKEHUS

39

40

41

[IpakTnueckas
pabota 1o Teme
"HUcnonp3oBanue
JIepeBbEB IS
BBIYHCIICHUS
apupMETUYECKH
X BBIpaKeHHUH"

PexypcuBHbIE
aNrOpUTMBbI
o0xoJa aepena.
Hcnonb3oBanue
CTEKa U Ouepean
Tt 00X0/1a
nepeBa
PexypcuBHbIE
aNrOpPUTMBbI
o0xoma nepesa.
Hcnonb3oBanue
CTEKa U O4epeau
U1t 00X0/1a
nepeBa

42

AnropuTMBI Ha
rpadax.
[TocTpoenne
MHUHUMAaJIbHOTO
OCTOBHOTO
JepeBa
B3BEIICHHOTO
CBA3HOTO




43

44

HEOPUEHTUPOBAH
HOTO rpada
O6xox rpada B
rryouny. O6xon
rpada B IMpUHY
KommuectBo
Pa3IMYHBIX
MyTel MEXIy
BEpIIMHAMU
OpUEHTHPOBAHH
oro
AIUKINYECKOTO

rpada

45

46

Anroputm
JlelKCTpBI.
[IpakTrueckas
pabora 1o Teme
"Bpruncnenue
JUTHHBI
KpaTyanumero
MyTH MEXTY
BEpIIMHAMU
rpada
(anroputm
Jleikerpor)”

47

Anroput™m
Daonima—
Yopmamia

48

49

3amaumn,
peliaeMeble ¢
MTOMOMIBIO
JMHAMHYECKOTO
MIpOrpaMMHUpOBa
HUS:
BBIUHCIICHHE
PEKYPCUBHBIX
byHKIII
IIpaxTrueckas
pabota o Teme
"Boruncnenue
PEKYPCUBHBIX

byHKIUMi C




IIOMOUIBIO
JUHAMHYECKOT O
IIpOrpaMMUpOBa

HHA

50

51

3amaun,
pelraeMsie C
IIOMOIIIBIO
JIMHAMHUYECKOTO
MpOrpaMMHUpOBa
HUSA: TIOJACUYET
KOJNYECTBA
BapHaHTOB

[IpakTnueckas
pabora 1o Teme
"[Toncuér
KOJIMYECTBA
BapHaHTOB C
TTOMOIIIBIO
JTUHAMHYECKOTO
MIPOrpaMMHUPOBA

Hus"

52

3amaun,
pernraeMeie ¢
ITOMOIIIBIO
JUHAMUYECKOTO
MIPOrpaMMHUPOBA
HHS: 33/1a9H
ONTHUMHM3ALNHI

53

54

ITonstie o
napagurmax
MIPOrpaMMHUPOBA
uus. O63o0p
SI3BIKOB
IPOrpaMMHPOBA
HHUS

Ilousitue 06
00BEKTHO-
OpPUECHTUPOBAHH
oM
MIPOrpaMMHUPOBA
HUH

55

OOBEKTHL U




KJIACCBI.
CsoiicTBa 1
METOIBI
00BEKTOB

56

57

OOBEKTHO-
OPUEHTUPOBAHH
BbIM aHaJIu3

[IpakTrueckas
pabora 1o Teme
"Hcnonb3oBanue
TOTOBBIX
KJIACCOB B
nporpamme”

58

Pazpabotka
porpaMM Ha
OCHOBE
00BEKTHO-
OpPUEHTUPOBAHH
Oro MOJIX0/1a

59

[IpakTnueckas
paborta
"PazpaboTka
IIPOCTOU
MIPOrPaMMBI €
UCIOJIb30BaHUE
M KJ1accoB"

60

61

Nukancymanus.
[TpakTnueckas
pabota 1o Teme
"PazpaboTtka
KJjiacca,
HCIOJIB3YIOLIETO
WHKAICYJISIHI"

HacnegoBanue.
[omumopduszm

0.5

62

[IpakTnueckas
pabora 1o Teme
"Pa3zpaboTka
uepapxumn
KJ1accoB"

63

Cpensi ObICTpOI
pazpaboTKu




IIPOrpaMM.
IIpoexTupoBanu
e uaTepdeiica
I10JIB30BATENISA

64

65

IIpoexTupoBanu
e uaTepdeiica
I10JIb30BATENS

Hcnonn3oBanue
TOTOBBIX
YIpaBIsieMbIX
DJIECMEHTOB JIS
MOCTPOCHUS
uHTepdeiica

66

[IpakTrueckas
pabota 1mo Teme
"Pa3paboTrka
MIPOTPaMMBI C
rpadu4ecKuM
uarepdeiicom”

67

N3yuenne
BTOPOTI'O A3bIKA
IIpOrpaMMHUpOBa
HHUsA

68

69

70

N3yuenne
BTOPOTO SI3bIKA
MIPOrpaMMHUPOBA
HHUS

OTansl
KOMITBFOTEPHO-
MaTeMaTHYECKOT
0
MOJICTTUPOBAHUS

Juckperuzanus
npu
MaTeMaTHIECKO
M
MOJIETTUPOBAHUH
HENPEPHIBHBIX
IPOLIECCOB.
MopaenupoBanue
JIBHKCHHUS

71

[IpakTnueckas




pabota mo Teme
"MonenrpoBaHu
e ABMKeHus"

72

73

74

MoaenupoBanue
OMOJIOrHYECKUX
CHCTEM.
[IpakTrueckas
pabota mo Teme
"MonenupoBaHu
e
OMOJIOIrHYECKUX
cucrem"

MaremaTudecKkn
€ MOJCIIN B
9KOHOMHKE.
BrrancanrenbHb
€ DKCIIEPUMEHTHI
C MOACIISIMH

BepositTHOCTHBIE
MOJIETIH.
IIpaxTrueckas
pabota o Teme
"MMuTanmoHnHoe
MOJICIINPOBAaHNE
C TIOMOIIBIO
MmeTona MonTte-
Kapno"

0.5

0.5

75

Komnberoreproe
MOJICIINPOBAaHNE
CUCTEM
yIpaBiIeHUS

76

77

78

O6paboTka
pE3yJIbTaToB
IKCIICPUMEHTA

Tabauyubie
(pensIIOHHBIC)
0a3bl JAHHBIX

Ilouck,
COpPTHPOBKA U
¢bunbTpanus
JAHHBIX.
3anpockl Ha




BBIOOPKY
JIAHHBIX.
3anpocsl ¢
rapameTpamH.
BrrancnsemMsie
TOJIsI B 3a1pocax

79

[IpakTnueckas
pabota mo Teme
"PaboTa ¢
TOTOBOM 0a30i
TaHHBIX"

80

81

82

83

84

Muororaban4ua
ple 0a3bl
JNAaHHBIX. TUIBI
CBA3EH MEXIY
TabJIMIIaMU.
BHemaui ximrod.
IlenoctHocTh
0a3nl JaHHBIX

[Ipaktryeckas
pabota 1o Teme
"Pa3zpaboTka
MHOT'OTa0IMYHO
¥ 0a3el JaHHBIX"

3anpocsl K
MHOTOTA0IHYHEI
M 0a3aM JaHHBIX

[TpakTnueckas
pabota 1o Teme
"3anpocsl K
MHOT'OTa0JINYHO
¥ 0a3e qaHHBIX"

S3BIK

YIPABICHUS
naHHbIMH SQL

85

[IpakTnueckas
pabora 1o Teme
"Vnupasienue
JAHHBIMU C
IIOMOUIBIO S3bIKA

SQL"

86

Hepensauunonueie




0asbl TaHHBIX.
OKcnepTHbIE
CHCTEMBI

87

88

HNurepner-
MIPWIOKEHUSI

IlonsTue o
CEpBEpPHON U
KJIMEHTCKOMN
JacTAX camTa.
TexHonorus
«KITHEHT —
cepBep», €€
JIOCTOMHCTBA U
HEJIOCTaTKH

89

90

91

92

OCHOBBI A3BIKA

HTML

[IpakTrueckas
pabora 1o Teme
"Co3nanue
TEKCTOBOM BeO-
CTpaHUIIBI"
OCHOBBI sI3bIKa
HTML

OCHOBBI A3BIKA

HTML

93

94

95

[TpakTnueckas
pabora 1o Teme
"Co3nanue BeO-
CTpPaHUIIBI,
BKJIIOYAIOIIEH
MYJIbTUMEINITHBI
€ 00BEKTHI
(pucyHkw,
3BYKOBBIC
JaHHBIE, BU1€0)"

OcHOBBI
KaCKa/IHbIX
Ta0JIUIl CTUIIeH
(CSS)
[IpakTnueckas
pabota mo Teme
"OdopmiieHue




CTpPaHUIIBI C
ITOMOIILIO
KaCKaIHBIX
Tadym cruiein”

96

97

Cuenapuu Ha
s3bIke JavaScript

Cuenapuu Ha
s3bIKe JavaScript

98

®opmebl Ha BeO-
CTpaHHILE

99

[IpakTnueckas
pabota 1mo Teme
"O6paboTka
TaHHBIX Gpopm"

100

Pazmerenne
BeO-CalTOB.
VYenyra
XOCTHHTA.
3arpyska
¢ailnoB Ha calfT

101

102

Kanpuposanue.
Hcnpasnenune
ME€PCTIEKTUBBI.
I'ucrorpamma.
Koppekuus
YPOBHEH,
KOPPEeKLMs
L[BETA.
ObecuBeunBaHu
€ IIBETHBIX
n300pakeHUI

Bson
n300pakeHui ¢
WCTIOJIh30BaHUE
M pa3ITHYHBIX
1 poBbHIX
YCTPOWCTB.
IIpaxTrueckas
pabota o Teme
"O6paboTka

U (HPOBBIX
¢dororpadumii”

0.5




103

104

105

106

Perymb. PaboTa
¢ 00I1aCTSIMHU.
OUIbTPBL.
[IpakTuueckas
pabora 1o Teme
"Perymib

U (ppoBbHIX
dororpadpuii”
MHorocnoitHbIe
Hn300pakeHUsI.
TekcToBbBIC
ciiou. Macka
cios. Kanamnsr.
Coxpanenue
BBIZCIICHHOM
obJractu

[IpakTrueckas
pabota 1o Teme
"MHoOrocnoitHbie
n3o00paxeHus"

[Toxroroska
UJUTFOCTpanui
U1 BeO-CcaiiToB.
[TpakTnueckas
pabora 1o Teme
" AHUMUPOBAaHH
bIE
n3o0paxxeHus"

0.5

0.5

107

Bekropnas
rpaduxka.
Bexropusanns
pacTpoBBIX
M300paKeHH

108

[IpakTnueckas
pabora 1o Teme
"BekropHas
rpaduka"

109

[TpunIUTIBI
MOCTPOEHUS U
pEeIaKTUPOBAHUS
TPEXMEPHBIX
Mozaeaeu




110

[IpaxTrueckas
pabota mo Teme
"Co3nanue
MIPOCTBIX
TPEXMEPHBIX
Mozenen"

111

Cerounsie
MOJICIIH.
Marepuaiibl

112

IIpakTueckas
pabota 1mo Teme
"CeTouHbIe
Mozenun"

113

114

115

116

117

MonenupoBanue
HCTOYHUKOB
OCBCIIICHUS.
Kamepsr

[Ipaktryeckas
pabora 1o Teme
"Pennepunr"

AIIUTUBHBIE
TEXHOJIOTHH
(3D-mpunTEpHI)
ITonstie o
BUPTYaJIbHOU
peanbHOCTH U
JIOTIOJTHEHHOM
peanbHOCTH

PesepBHoe
BpeMs

118

119

PesepBHoe
BpeMs
PesepBHOE
BpeMs
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PesepBHoe
BpeMs

121

122

PesepBHoe
BpeMs

PesepBHoE
BpeMs

123

Pe3epBHOE




BpeMs
124 PesepBHOE 1
BpeMs
125 PesepBHOE 1
BpeMs
126 PesepBHOE 1
BpeMs
127 PesepBHOE 1
BpeMs
128 Pe3epBHOE 1
BpeMs
129 PesepBHOE 1
BpeMs
130 PesepBHOE 1
BpeMs
131 PesepBHOE 1
BpeMs
132 PesepBHOE 1
BpeMs
133 PesepsHoe 1
BpeMs
134 PezepBHOE 1
BpeMs
135 PesepsHoe 1
BpeMs
136 PesepsHoe 1
BpeMs
OBIIEE
KOJIMYECTBO
YACOB IO 136 0 36.5
[MPOI'PAMME

IHPOBEPSEMBIE HA EI'D 10 HTH®OPMATUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJILHOM
IHPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA30OBAHUA

Kon

NPOBEPSIEMOT0

TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM pe3yJIbTaTaM
O0CBOEHHUS OCHOBHOI1 00pa30BaTe/IbHOI NPOrpPaMMBbl CpeHero
001ero oopazoBaHus

1.

3namw (nonumams)




1.1

[ToHnMaHMe OCHOBHBIX MPUHIUIIOB YCTPONUCTBA M (DYHKIIMOHHUPOBAHHUS
COBPEMEHHBIX  CTAllMOHAPHBIX U  MOOWJIBHBIX  KOMIIBIOTEPOB;
TEHJCHIMM  PAa3sBUTUSA  KOMIIBIOTEPHBIX  TEXHOJOTMH;  BJIAJCHUE
HaBbIKAMU pabOTHl C OINEPALMOHHBIMA CHCTEMaMHU M OCHOBHBIMHU
BUJIAMHU [IPOrPAMMHOTO O0ecTiedeHus Uil pelIeHUs YIeOHbIX 3a/1a4 110

BbI6paHHOI71 cricouajamM3anumn

1.2

Hannumne mnpencraBnenuii o 0a30BbIX NPUHIMIIAX OPTaHU3AIUH U

(YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CETE

1.3

1.4

1.5

1.6

1.7

[ToHMMaHKEe OCHOBHBIX NMPHHIUIIOB AUCKPETH3AINU PA3INYHBIX BHJIOB
nHpopmauu

[TonnmaHnue 6a30BBIX AITOPUTMOB OOPAOOTKH YHCIOBOH M TEKCTOBOM
uHpopMalMK (3alUCh YKCE]I B TO3UIMOHHOW CHCTEME CYHCIICHUS,
JEIMMOCTh IEJIBIX YHCENl; HaXOXKIECHHUE BCEX TIPOCTHIX YHCENT B
3aJJaHHOM JMara3oHe; o0paboTka MHOTOPa3pSAHBIX LENBIX YHCET;
aHaJIM3 CHUMBOJIBHBIX CTPOK U JIPYTHX), QJITOPUTMOB TIOMCKA W

COPTUPOBKH
3HaHue (YHKIMOHAIBHBIE BO3MOXKHOCTH MHCTPYMEHTAJIbHBIX CPECTB
cpenbl pa3paboTKu

Brnagenue OCHOBHBIMH CBEIEHUSMHU O 0a3ax NaHHBIX, UX CTPYKTYpeE,

CpeacTBax co37aHus U paboThl C HUMU

Ilonnmanue BO3MOKHOCTEH " OTPaHUYCHHI TEXHOJIOTUI
HMCKYCCTBEHHOTO HWHTEIUICKTa B pPa3IUYHBIX O00JacTIX; HaIU4due
Mpe/iCTaBIeHU 00 MCIONb30BaHUM MH(POPMAIIMOHHBIX TEXHOJIOTUHN B

pa3NUYHBIX MPOPECCUOHATBHBIX chepax

1.8

2.1

Bnagenue TeopeTMuecKMM amnmapaToM, MO3BOJIIOIIMM OCYLECTBIISTh
IIPECTABICHUE 3aJaHHOTO HATypaJbHOIO YHWCIA B  Pa3IUYHbIX
CUCTEMax CUMCJIEHMs; BBINOJHATH MPEOOPa3OBaHUS JIOTUYECKUX
BBIPQXXEHUI, HWCHONB3YyS 3aKOHBl aireOphl JIOTMKH; ONpPEIENsTh
KpaTyaiiuii myTh BO B3BELIEHHOM Tpade 1 KOJTUYECTBO IMyTeH MEX1y

BEpIIMHAMYU OPUEHTUPOBAHHOTO AIUKINYECKOTO0 rpada
Ymems

YMeHHe HUCNOIb30BaTh KOMITBIOTEPHO-MAaTEMaTUYeCKHe MOJIENU IS
aHaiM3a  OOBEKTOB M MpoueccoB:  (opMynupoBaTh  IIeJb
MOACIIMPOBAHUS, BBIIIOJIHATE aHalIu3 PE3YyJIbTATOB, IOJIYYCHHBIX B
X0ac MOZICIIMPOBAHUS, OLICHUBATH aACKBATHOCTb MOACIN
MOJICIIUPYEMOMY OOBEKTY WM TNPOLECCY; MPEACTABIATh PE3yIbTaThI

MOACIIMPOBAHUS B HAI'TIIAHOM BU/JC




2.2

2.3

YMeHue KiaccuPUIMPOBATH OCHOBHBIC 33Ja4d aHAIW3a JaHHBIX
(nporHo3upoBaHue,  KilacCHpUKAIMSA,  KiIacTepu3alus,  aHaju3
OTKJIOHCHHH); TIOHUMAaTh IIOCIEIOBATEIPHOCTh pPEIICHHS 3a7ad
aHaJM3a JaHHBIX: COOp NEPBUYHBIX JaHHBIX, OYMCTKA M OIICHKA
KauecTBa JIaHHBIX, BBIOOp ®  (WJIKM) TOCTPOCHUE  MOJEIH,
npeoOpa3oBaHKe MaHHBIX, BH3yaJlu3allus JaHHBIX, WHTEPIPETaIUs

pe3yNIbTaToB

YMmenue  omnpenensaTh  UHPOPMAIMOHHBIE  00BEM  TEKCTOBBIX,
rpaduUyecKuX U 3BYKOBBIX JAaHHBIX MpPU 3aJlaHHBIX IapameTpax
JUCKpETU3ali. YMEHHUE ONpPENesTh CPEIHIOI CKOPOCTh Iepenadyu
JAHHBIX, OLIEHWBATh M3MEHEHHE BPEMEHHU Iepefadyd MpH U3MEHEHUU

HH(bOpMaI_II/IOHHOl"O 00BEMa JaHHBIX U XapaKTCPHUCTUK KaHaJla CBA3U

2.4

2.5

2.6

2.7

YMeHue CTPOUTHb KO, O6CCH€‘IHB310H.IPII>1 HAaMMCHBINYIO BO3MOKHYHO

CpPCAHIOIO JJIMHY COO6H.[CHI/I$I IIpu W3BECTHOM YacTOTE CHMBOJIOB

YMeHue ucrnoiab30BaTh MPU PEIICHUU 3a]a4 CBOWCTBA MO3UIIMOHHOM
3aMKCH YUCeN, AITOPUTMBI IOCTPOSHUS 3aMUCH YHCTIa B TTO3UIIMOHHOM
CHUCTEME CUUCJICHUS C 3aJIaHHBIM OCHOBAHHUEM M MOCTPOCHUS YHCIIA 110
CTpOKE, COJEpKalleil 3amuch 3TOT0 YHClia B MO3UIMOHHOM cHcTeMe
CUMCIICHMSI C  3a/laHHbIM  OCHOBAaHHEM; YMEHHE  BBIIOJIHATH

apI/I(l)MeTI/I‘-ICCKI/Ie onepanr B TIO3UIUOHHBIX CUCTEMAX CHHUCIICHUA

YMeHue CTpOUTH JIOTUYECKOE BBIPAKEHUE B JAU3IBIOHKTUBHON W
KOHBIOHKTUBHOM HOpMalbHBIX (opMax MO 3aJaHHOM Talmuie
WUCTUHHOCTH; HCCIENI0BaTh 00JIaCTh MCTUHHOCTH BBICKa3bIBaHMS,
COJEPJKAIETO  MEPEMEHHBIC; pPEIIaTh  HECIOKHBIE  JIOTUYECKHE

ypaBHEHHUS

YMeHue pemars alropuTMHYECKHE 3a7add, CBSA3aHHBIE C aHAIU30M
rpadoB (3a1a4M MOCTPOEHUS] ONTUMAIBHOTO MyTH MEXAY BEpIIMHAMU
rpada, omnpeneNeHUs KOJMYECTBA  PA3IMYHBIX MyTed  MEXIy

BEPIIMHAMU OPUEHTUPOBAHHOTO ALUKINYECKOTO rpada)

2.8

YMeHHe UCTOJIb30BaTh JIEPEBbS MPH aHAIN3€ M MOCTPOSHUU KOJIOB H
JUIS TIPENICTaBJICHUS] apU(PMETHUECKUX BBIPAKECHUN, TPU pPEUICHUH
3a/lad MOUCKAa U COPTHUPOBKH; YMEHUE CTPOUTH JIEPEBO WIPHI IO
3aJaHHOMY  QJITOPUTMY; paspabaTeiBaTh W OOOCHOBBIBATh

BBIMTPBIIIHYIO CTPATETUIO UIPBI

2.9

YMeHHne aHaIM3UpOBaTh AJITOPUTMBI C UCIOJIB30BAHUEM TaOJIHUIL
TPacCUpPOBKH;  OMpeneisTh 0e3  HCHOJB30BaHUS  KOMIIbIOTEpa

PE3YJIbTAaThl BBIIIOJHCHHA HCCIIOKHBIX IIPOrpaMM, BKIIIOYANOMIHUX




IUKJIbI, BCTBJCHUA W MNOANPOTIpaMMbl, MPH 3aJaHHBIX HMCXOIAHBIX

JaHHBIX

2.10

YMeHue OomnpeAensaTh CIOXKHOCTh H3Y4aeMbIX B Kypce 0a30BBIX
QITOPUTMOB  (CYMMHPOBAaHHE 3JIEMEHTOB MAacCHBa, COPTHPOBKA
MaccHBa, NepeOOpHbIE ANTOPUTMBbI, JBOMYHBIA MOMCK) M IPUBOIUTH
IIPUMEPBI HECKOJIBKMX aJIFOPUTMOB Pa3HON CIIOKHOCTH AJI PELICHUS

OJHOM 3aJ1auu

211

Bnanenne yHuBEpCalbHBIM SI3BIKOM IPOTPAMMHPOBAHUS BBICOKOTO
ypoBust (ITackanms, Python, Java, C++, C#), npencraBieHHSIMH O
0a30BBIX TUIAX JAHHBIX U CTPYKTYpax JaHHBIX; YMEHHE HCIIOJIb30BaTh
OCHOBHBIC  YNPABJISIONIME KOHCTPYKIMH, YMEHHE OCYIICCTBISAThH
aHaJIN3 NPEUI0KEHHON POrpaMMBbI: ONPEAEIATh Pe3yJbTaThl padOThI
porpamMMbl TIpU 3aJ@aHHBIX MCXOJHBIX JAHHBIX; ONPEHCISATh, IMPH
KaKMX HWCXOJHBIX JaHHBIX BO3MOXKHO IIOJIyYE€HHE YKa3aHHBIX
pe3yIbTAaTOB; BBISBIATH AaHHBIC, KOTOPHIE MOTYT IMPUBECTH K OLIHOKE
B paboTe mporpamMMsbl; (POpPMYyIUPOBATh MPEATIOKEHHS IO YITYUIICHHIO

IIporpaMMHOI'O KOda

2.12

YMeHne peanu30BBIBATh Ha BBIOPDAHHOM JUIS M3YYEHUS  SI3BIKE
nporpamMmupoBanusi Beicokoro yposas (Ilackans, Python, Java, C++,
C#) TumoBble  aNrOpuUTMbl  OOpabOOTKM  YHCEN,  YHUCIOBBIX
MOCTIeTIOBATEIPHOCTE M MAacCHBOB: MPEJCTABICHHE YHCIa B BHJC
Ha0opa TPOCTBIX COMHOXHUTEJEH; HaXO0XKJACHHE MaKCHMaIbHOU
(MMHUMAaNIBHOW) IIU(PBI HATYPaATILHOTO YUCIIA, 3aIIMCAHHOTO B CUCTEME
CUHCIIEHUS C OCHOBaHMEM, He mnpeBblmatomuM 10; BbUUCIEHHE
00OOIMIEHHBIX XapaKTEPUCTUK DIIEMEHTOB MAacCHBa WM YHCIOBOM
MOCTIeIOBATEIBHOCTH (cymMBI, IPOU3BEACHUS CpeIHEero
apu(pMETHYECKOr0, MUHUMAIBHOTO M MAaKCHUMaJIbHOTO 3JIEMEHTOB,
KOJIMYECTBA JJIEMEHTOB, YIOBIETBOPSIOMINX 33JaHHOMY YCIOBHIO);
COPTHPOBKY DJIEMEHTOB MAacCHBa; YMEHHE HCIIOJIb30BaTh B
porpaMMax JaHHbIE PA3IUYHBIX THUIOB C Y4ETOM OrpaHHYEHUH Ha
JIMana3oH MX BO3MOXHBIX 3HaYEHUH, IPUMEHATh NIPU PELICHUU 3ajad
CTPYKTYpPBHI TaHHBIX (CIUCKH, CJIOBapH, CTEKH, OUYEPEIH, JCPEBbH);
MPUMEHSATh CTaHJApPTHBIE W COOCTBEHHBIC TOANPOTPAMMBI IS
00pabOTKM YHMCIOBBIX JITAHHBIX U CHMBOJIBHBIX CTPOK; HCIIOJIb30BaTh
npu paszpaboTke mporpamMM OHOIMOTEKH MOANPOTpaMM; YMEHHE
UCTIONIB30BAaTh  CPEACTBA  OTJIAAKM  IporpaMM B cpene

MIPOrpaMMHUPOBAHHUS

2.13

VMenne WHCIIOJIB30BaTh OJICKTPOHHBIC Ta6J'II/II_[I>I I aHaJIM3a,




2.14

NpeaCcTaBIeHU U 00pabOTKH TaHHBIX (BKIIOYas BEIOOP ONTHUMAIBHOTO
peleHust, To00p JIMHUK TPEHA, PEUICHUE 3a/1a4 IPOTHO3UPOBAHNUSA);
YMEHHE HCIIOJb30BaTh TaOJWYHBIC (PEISAIMOHHBIC) 0a3bl JAaHHBIX H

CIIPaBOYHBIE CUCTEMBI
VYMeHue opraHu30BbIBaTh JIMYHOE UHPOPMALMOHHOE MPOCTPAHCTBO C
WCTOJB30BAHUEM  PA3JIMYHBIX CPEACTB IU(PPOBBIX  TEXHOJIOTUH;

MOHMMaHHE BO3MOXXHOCTEH HHM(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX

ycIyT, HUGPOBBIX 00pa30BATEIBHBIX CEPBUCOB

HEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
EI'S 10 UHO®OPMATUKE

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

1

udposas rpaMOTHOCTH

11

1.2

OCHOBHEBIE TCHACHIIUU PAa3BUTHUA KOMIIBIOTCPHBIX TEXHOJIOTHUH.
HapaJ'IJ'ICJ'ILHLIe BBIYMCIICHHUA. MHoronpoueccopHHe CHUCTCMBI.

PaCHpeﬂeﬂéHHbIC BBIYHMCIINTCIIBHBIC CUCTEMBI U 06pa60TKa 0O0JIBIINX JaHHBbIX

[IpuHUUIIBI TOCTPOEHUSI U aNMapaTHbIE KOMIIOHEHThl KOMIBIOTEPHBIX CETEH.
CereBbie mpotokonbel. Cerb WMuTepHer. Anpecamusi B cetu MHTepHeT.
ITpotokonbr creka TCP/IP. Cuctema nomennbix uMméH. Pasnmenenue IP-cetn

Ha IIOJICETH C IIOMOIIBIO MAaCOK IIOJCETEN

1.3

1.4

1.5

daiinosas cuctema. [louck B aiiinoBoil cucreme. [IpuHIMITEI pa3MeleHus U
MMEHOBaHUs (ailyioB B 0oJaroBpeMeHHoN mamsaTu. 11labmoHbl aAns onucaHus
rpynn Qaitnos

CkopocTh mnepenaud JAaHHBIX. 3aBUCHUMOCTb BpPEMEHHM Iepefadd  OT

MH(}OPMaLIMOHHOTO 00BEMA TaHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U
u¢ppoBanne naHHbIX. CHMMETPUYHbIE M HECHMMETPUYHBIE IIUQPHI.
Mudper npocroit 3amensl. ludp Llesaps. 1lupp Buxenepa. Anroputm
mudpoBanus RSA

1.6

2.1

KOJII)I, ITO3BOJJIAOINUC O6H3py>KI/IBaTB " UCIIPABIIATH OII_II/I6KI/I, BO3HHUKAOIIHNEC
npu nepeaauc  JaHHBIX. Pacctosaue XsMMuHra. KO)II/IPOBaHI/IC C

nosTropeHueM 6utoB. Koasl XoMMuHra
Teopernueckue 0OCHOBBI HH(OPMATUKH

JIBonuHoe KkoaupoBaHuEe. PaBHOMEpHbIE UM  HEPABHOMEPHBIE  KOJBI.
JlexoqupoBaHWe COOOIIEHM, 3alMUCaHHBIX C TOMOIIBIO HEPaBHOMEPHBIX
konoB. YcioBue ®dano. [locTpoeHne 0AHO3HAYHO ACKOIUPYEMBIX KOJIIOB C

IMOMOIIBIO ACPCBA




2.2

2.3

Teopernueckne MOAXOIBl K OIECHKE KOJIMYECTBA HHQOpMAIMK. EXUHUIGI
u3MepeHus: KoiaudecTtBa HHPopMmainuu. Ay(aBUTHBIA MMOAXOA K OIECHKE
KojuuecTBa MHGOpManuu. 3aKOH aAAUTUBHOCTH HH(popmanuu. Popmyna

Xaptiu. Mapopmanus u BeposarHocts. Popmyna lllennona

Cuctembl cuucnenus. Pa3BépHyras 3amuch LeNbIX U JPOOHBIX 4YHCEN B
MIO3ULMOHHON cucteMe cuucieHus. CBoHCTBa MO3UIMOHHOM 3alucy 4Mcia:
KoJM4yecTBO LU(p B 3amucu, NMPU3HAK JACIMMOCTH 4YHCIa HAa OCHOBaHUE
CHCTEMBbl CYMCICHMs. AJTOpUTM IepeBoja LeNoro 4yuciaa u3 P-nyHoi
CHCTEMBbI CUUCIIEHUS B JICCTUYHYIO. AJITOPUTM IIE€peBoia KOHEUHOU P-n4HOi
Ipodu B JECATHUHYIO. AJTOpPUTM IEpPEBOJIAa LEJIOro Yuciaa U3 JECATUYHON
cucTteMbl curcieHus B P-uunyto. [lepeBos koHeUHOM necATUYHON qpodu B P-
nyHyto. JIBouuHas, BOCbMEpHYHAsT M LIECTHAALATEPUYHAS CUCTEMBI
CUUCIIEHUS, CBSA3b MEXIy HHUMU. ApudMeTHUYECKHE OIlepaluud B

IIO3UIIMOHHBIX CHUCTEMaX CUHHUCIICHUA

2.4

TpouuHasi ypaBHOBELICHHAas CHUCTEMa CUHUCIEHHUs. JBOMYHO-IECSITUUYHAA

CUCTEMA CUHUCIICHUA

2.5

Komuposanue TtekcroB. KommpoBka ASCIl. OpHOOGalTHBIE KOIMPOBKH.
Crangapr UNICODE. Koguposka UTF-8. Onpenenenrne nHPOPMAITMOHHOTO

00BbEMa TEKCTOBBIX COOOIIEHUIN

2.6

KomupoBanue  u3obpaxenuit. OueHka  MHPOPMALMOHHOTO  00BEMaA
rpadMUecKuX JaHHBIX MPH 33JaHHBIX pa3pelleHUH U TIIyOuHEe KOJIUPOBAHUS
ngeta. L{BetoBbie Monenu. Konuposanue 3Byka. OuneHka HHPOPMALMOHHOTO
o0bEMa 3BYKOBBIX JI@HHBIX TIpU 3aJaHHBIX YacTOTE JUCKPETH3aluu W

Pa3pAAHOCTH KOAUPOBAHUA

2.7

Anrebpa noruku. IloHsTue BbicKka3biBaHUA. BbickasbiBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOpBI CylIeCTBOBAHUS U BCEOOIIHOCTH.

Jlornyeckue omeparuu. TaOnuikl UCTUHHOCTU. Jlormyeckue BbIpaKEHUS.
Jlornueckne ToxnecrtBa. Jlormueckwe omnepanuMd M ONEpalUuu  Haj
MHO>KE€CTBaMHU.

3aKkoHBl anreOpbl JIOTUKUA. ODKBUBAJIEHTHbIE NPEOOpa3OBaHMS JIOTHYECKUX
BbIpakeHUil. Jlornueckue ypaBHEHHs U CUCTEMBI yPaBHEHUM.

Jlornueckue (yHKIUU. 3aBUCHMOCTh KOJMYECTBA BO3MOXKHBIX JIOTHUECKHUX
(GYHKIUH OT KOJIMYECTBA apryMEHTOB.

Kanonnueckue opMbl TOrHYECKUX BBIPaKEHHIH

2.8

COBCpI_HCHHBIe JAU3BIOHKTUBHBIC KOHBIOHKTHBHBIC HOPMAJIbHBIC (I)OpMLI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6JII/IL[€ HUCTHUHHOCTH

2.9

Jlornueckue »HIeMEHTHI B cocTaBe KommbioTepa. Tpurrep. Cymmarop.




2.10

2.11

MHoropa3psaasbiii cymmarop. Iloctpoenue cxem Ha JIOTMYECKUX 3JIEMEHTaXxX
10 33JaHHOMY JIOTHYECKOMY BBIPAKECHUIO. 3aIIUCh JIOTMYECKOIO BBIPAKEHUS

10 JIOTHYECKOM CXeMe

Mopenu u monenuposanue. Llenn monenupoBanus. AJEKBATHOCTh MOJIENIH
MOJIETTUpyeMOMY OOBEKTYy WM mporeccy. Dopmanuzanus TPHUKIATHBIX
3a/1a4.

[IpencraBieHrne pe3ylnbTaTOB MOACIUPOBAHHUS B BHIE, YyIOOHOM s
BOCIPUATHS 4YEJIOBEKOM. ['paduueckoe NpeacTaBlIeHUE HTaHHBIX (CXEMBbl,
TaOIUIIBI, TPAPUKH).

[IpencraBnenue wLenbIX 4YHMCesl B MaMsITH KommbioTepa. OrpaHu4eHHOCTb
JMana3oHa 4yucesl MpU OTPAaHHYECHHH KOJIMYeCTBa paspsanoB. [lepenosnenue
pa3psnHON ceTku. be33HakoBble W 3HAKOBBIC JaHHBIC. 3HAKOBBIM OWT.
JIBOMYHBINA JOTOJHUTEIBHBIN KOJI OTPULIATENIbHBIX YHCE.

[ToburoBeie noruyeckue omepanuu. Jlornyeckudt, apudmernyeckuii u
nukudeckuii capuru. lludpoBanne ¢ moMomp0 TOOUTOBOW Omepanuu

«uckinoyaromiee UJIH»

2.12

2.13

HpeI[CTaBJIeHI/IC BCIICCTBCHHBIX YHUCC]I B HNaMATH KOMIIBIOTCPA. 3Haqama$1
4aCTb W MOPAIOK UYHCIA. JlnanasoH 3HAYCHUHU BCIICCTBCHHBIX YHCCII.
HpO6HCMLI XpaHCHUA BCUICCTBCHHBIX YHUCCII, CBA3dAHHBIC C OTPAaHUYCHUCM
KOJIMYCCTBA pa3psAa0B. Brinmonnenue onepaunﬁ C BCIICCTBCHHBIMHU YU CJIaMU,

HaKOILIEHUE OIIMOO0K IMPpU BBIYUCIICHUAX

I'padbr. OcHoBHBIE nOHATUA. Buasl rpados. Onucanue rpagoB ¢ NOMOIIbIO
MaTpUll CMEXHOCTH, BECOBBIX MAaTpHUILl, CIHUCKOB CMEXKHOCTHU. PemieHue
AITOPUTMUYECKUX 3a/ad, CBA3aHHBIX C aHaiu3oM TIpadoB (IOCTPOCHHE
ONTUMAJIHOTO MYTH MEXAY BeplIIMHaMU rpada, ompeneneHHe KOJIUYecTBa

Pa3IINYIHBIX nyTe171 MCXKAY BEpIIMHAMU OPUCHTUPOBAHHOI'O AIWKIIMYECKOIO

rpada)

2.14

2.15

HepeBnsi. bunapuoe nepeBo. JlepeBbsi moumcka. CrmocoObl 00xoma jaepena.
[IpencraBnenne  apudMeTHUECKMX  BbIpaXEHHWM B  BHJIE  JepeBa.
Hcnonb3oBanue rpadoB U J€peBbEB NMPU OMHCAHUU OOBEKTOB M IMPOIIECCOB
OKpY>KaIoILEero Mupa

JIMCKpeTHbIE UIPHlI JBYX HWIPOKOB ¢ moiHOM uHpopmarmeir. [loctpoenue
nepeBa mnepebopa BapHaHTOB, OINKCAHUE CTPATeTMU WIPhl B TaOIUYHOMN

(dbopMe. BeIMTpbIIIHbIE ¥ TPOUTPHILTHBIE TTO3UIMU. BBIMTpHILIHBIE CTPATErUN

2.16

CpencTtBa HMCKYCCTBEHHOTO WHTEUIeKTa. WneHTudukamus W TOUCK
M300pakKeHUH, pacrno3HaBaHUe JIUII. HUcnons3oBanue METOJIOB

HCKYCCTBCHHOI'0O HHTCIIJICKTA B OGy‘-IElIOH.[I/IX cucrtemax. lcmoap3oBaHue




METOJIOB MCKYCCTBEHHOTO WHTEJUIEKTa B pOOOTOTEeXHUKE. VHTEpPHET BEIICH.

Heitponnsie cetn

AJTOpUTMBI U IPOTPAMMUPOBAHHE

3.1

3.2

CDopMaJma alusa ITOHATHA ajiropurMma. MammnHa TBIOpI/IHFa KakK

YHUBEPCaJIbHasA MOJC/Ib BBIYHCIICHUH

OreHKa CI0KHOCTH BhIUUCICHUH. Bpemsi paboTbl U 00BEM HMCIOJIB3yeMOM
MaMsTH, HX 3aBUCUMOCTh OT pa3Mepa MCXOJHBIX JaHHbIX. OrleHka
ACUMIITOTUYECKON CIIOKHOCTH QJITOPUTMOB. AJTOPUTMBI MOJUHOMHUAIBHOM
cinoxxHoctu. [lepebopHbie anropuTmbl. [IpuMepsl pa3TUYHBIX AJITOPUTMOB

PCUICHUA O,Z[HOﬁ 3ala4yy, KOTOPbIC UMCIOT PA3JIMIHYIO CIIOKHOCTb

3.3

Omnpenenenre BO3MOXKHBIX PE3YJIbTAaTOB pabOThl MPOCTEHIIMX AJITOPUTMOB
yIIpaBJIEHUS UCTIOJIHUTENSAMH M BBIYMCIUTEIbHBIX alropuTMoB. Onpenenenne
UCXO/HBIX JaHHbBIX, IMPHU KOTOPBIX aJITOPUTM MOXKET JAaTh TpeOyeMblii

pe3ysbrar

3.4

Anroput™bl 00pabOTKH HATYPaJbHBIX YHCEN, 3alIUCAHHBIX B IO3UIIHOHHBIX
CHCTEMaX CYHCJICHHS: pa30MEeHHE 3allMCH YWClia Ha OTHCNbHBIE IUQPHI,
HAaXOX/IEHHE CYMMbI M IpPOHM3BEICHUS IH(P, HAXOXKICHHE MaKCUMAaJbHOM
(MUHUMAaNIBHON) U (PBHI.

[IpencraBnenne uucia B BHIE HaOOpa MPOCTBIX COMHOXHTEICH. AJTOPUTM
OBICTPOTO BO3BEIEHHS B CTeNeHb. [IOMCK TPOCTHIX dYHCET B 3aJaHHOM

Auana3oHe € IOMOLIBIO AJITOPUTMaA «PEIICTO 3paTOC(beHa»

3.5

MHOI‘OpEBpHI[HBIe OCJIbIC YKClia, 3ada4u JIIMHHOMN apI/I(I)MeTI/IKI/I

3.6

SI3pik iporpammupoBanus (ITackans, Python, Java, C++, C#). Turbl g1aHHBIX:
LIEJIOYMCIICHHBIE, BELECTBEHHBIE, CHUMBOJIbHBIE, JIOTMUECKHE. BeTBiieHHs.
Crnoxuble ycnoBus. Llukiisl ¢ ycnoBueM. LIMKiIbl o epeMeHHOM.

OO0paboTka naHHBIX, XpaHAMKXcs B (aitnax. TekcToBble U 1BOMYHbIE (AIIbI.
daiinoBbie nepeMeHHbIe ((ailioBble ykazaTenu). Urenue u3 aiina. 3anuce B
Gaiin.

Pa30buenue 3agaun Ha noazagauu. [lognporpammel (poueaypsl U GYHKIUH).

Hcnonb3oBaHre cTaHIapTHON OUOIMOTEKH S3bIKa IPOrPaMMUPOBAHUS

3.7

Pexypcus. PexypcuBHble npouenypsl U pyHkuuu. VMcnonb3zoBanue cTeka Juist

opranu3anr pE€KypPCHBHBIX BBI3OBOB

3.8

Uucnennsle MeTonibl. TouHoe U mpuOIMKEHHOE penieHus 3aaaun. YucaeHHoe
pellieHre ypaBHEHHUI ¢ MOMOIIbI0 1Moadopa mapaMmerpa. YucieHHbIe METOAbI
pelieHusl ypaBHEHHMH: MeTOJ] mepedopa, MEeTOJ IOJOBHHHOTO JIEJCHUS.
[TpubnuxEHHOE BHIYMCIIEHUE JUIMH KPUBBIX. Bbruncnenue miomaneit puryp c

IIOMOIIBKO  YHMCICHHBIX MCTOIOB (MGTOI[ MMPAMOYT'OJIbHUKOB, METOJ




tpanenuii). [Touck makcumyma (MUHMMYMa) (QYHKIMH OJHOH NEpEMEHHOM

METOJ0M ITOJIOBUHHOI'O ACJIICHUA

3.9

3.10

OOpaGoTka CHMBOJBHBIX  JaHHBIX. BcTpoeHHBIE  (QYHKIMU  SI3BIKA
IPOrpaMMUPOBaHUS A OOpPaOOTKM CHUMBOJIBHBIX CTPOK. AJTOPUTMBI
00pabOTKN CUMBOJIBHBIX CTPOK: MOACYET KOJIUYECTBA MOSABICHUN CHMBOJIA B
CTpOKe, pa30HeHHEe CTPOKH Ha CJIOBa IO NPOOEIbHBIM CHMBOJIaM, ITOHMCK
MOJCTPOKH BHYTPU JAHHOM CTPOKHM, 3aME€Ha HAWJICHHOM NOACTPOKM Ha
Apyryro crpoky. ['eHepauus Bcex CIOB B HEKOTOPOM  aiaBuTe,
YIIOBJIETBOPSIIOIIMX 3aJaHHbIM orpaHuueHusM. I[IpeoOpa3oBanue uMcia B

CUMBOJIBHYIO CTPOKY U 00paTHO

MaccuBel ¥ TIOCIEAOBATEIHHOCTH 4HCEN. BbruucieHne 0000mMEHHBIX
XapaKkTEPUCTUK HJIEMEHTOB MAacCHBAa WJIM YHUCIOBOW IIOCIIENOBATEIbHOCTH
(CyMMBI, TpPOU3BEACHUS, CPEIHEro apu(pMETHUYECKOro, MUHUMAIBHOTO U
MaKCUMAaJbHOIO 3JEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YJOBJIETBOPAIOIINX
3aIaHHOMY YCJIOBHIO). JIMHEWHBIN MOUCK 3aJaHHOTO 3HAYCHHUS B MAaCCHBE.
AJTOPUTMBI pa0OTHI C 3JIEMEHTAMH MAacCHBa C OJHOKPATHBIM IPOCMOTPOM
MaccuBa. CopTHUpOBKa OJTHOMEPHOro MaccuBa. [IpocTeie METOIbI COPTUPOBKH
(Merox my3bIpbka, METOJ BbIOOpa, COPTHUpPOBKAa BcTaBkamu). CopTHpOBKa
cnusinueM. BeicTpas coptupoBka maccuBa (anroputm QuickSort). /IBonynbrit

MOMCK B OTCOPTUPOBAHHOM MACCHBE

3.11

3.12

JIByMepHBIE MacCHUBBI (MaTpullbl). AJTOpUTMBI OOPaOOTKH JBYMEPHBIX
MacCHBOB: 3allOJHEHHE JABYMEPHOIO YHCIOBOIO MAacCHUBa IO 3aJaHHBIM
IIpaBWJIaM, [TOMCK 3JIEMEHTA B IBYMEPHOM MACCHBE, BBIYMCIEHUE MAaKCUMyMa
(MHHUMYMa) U CyMMBI JJIEMEHTOB JIBYMEPHOI'O MAacCHBA, MIEPECTAHOBKA CTPOK

U CTOJIOLI0B ABYMEPHOI'O MaccuBa

CnoBapu  (accolMaTHBHBIE MAacCCUBBI, OTOOpaxeHMs). Xd3UI-TaOJIUIBL.

HOCTpOGHI/Ie aﬂ(i)aBI/ITHO"IaCTOTHOFO CJI0Bapd IJIA 3aJaHHOTO TEKCTa

3.13

Creku. AHanu3 TPaBUIBHOCTH CKOOOYHOTO BBIpaXECHHS. Bbrducienne
apu(pMeTHYECKOro BhIpaXKEeHHU s, 3alIMCAHHOTO B MOCTPUKCHOM popme.

O‘-Iepe,Z[I/I. Hcnons3oBanue oucpeau AJisk BDEMCHHOI'O XpaHCHUA JaHHBIX

3.14

Anroputmbl Ha Tpadax. IlocTpoeHne MUHHMAaIBLHOTO OCTOBHOIO JepeBa
B3BEILICHHOTO  CBA3HOTO  HeopHeHTupoBaHHoro rpada. KommuectBo
pa3IMYHBIX NyTeW MEXKJIy BEPIIMHAMH OPHEHTHPOBAHHOI'O ALMKIAYECKOIO

rpada. Anroputm JlefkcTpsl

3.15

JepeBps. Peanuzanus nepeBa ¢ MOMONIBIO CCBUIOYHBIX CTPYKTYp. /[BomuHBIE
(bunapubie) nepeBbs. [locTpoeHnue aepeBa sl 3aJaHHOTO apU(PMETHIECKOTO

BbIpaXeHUs. PexypcuBHbIe anropuTMmbl 00xoja nepeBa. lcmonb3oBanue




CTeKa M o4yepenu Juist 00Xxo/a JepeBa

3.16

3.17

JluHamMuueckoe MporpaMMHUpPOBaHME KaK METOJ peUIeHMsl 3agad ¢
COXPAaHEHHEM IPOMEXKYTOUYHBIX PE3YJbTAaTOB. 3aJaud, pELIAeMble C
MIOMOILBIO JMHAMUYECKOT0 MPOrpaMMHUPOBAHUS: BBIYMCICHUE PEKYPCUBHBIX

(bYHKHHﬁ, MOJCYET KOJIMUECTBA BapUaHTOB, 3aJla4v OIITUMU3alluU

[TonsiTne 06 0OBEKTHO-OPUEHTHPOBAHHOM IPOrpaMMHUpoBaHUH. OOBEKTH U
kimaccel. CBoiicTBAa M MeTOAbl O0BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN
a"Hanu3. Pas3paGoTka mporpaMm Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO

moaxojaa. I/IHKaHCYJ'IHI_II/IH, HacCJICJOBaHUC, HOJ'II/IMOp(bI/ISM

NudopmaninoHHbIe TEXHOIOTUH

4.1

4.2

4.3

Ananu3 naHHbIX. OCHOBHBIE 3a/la4dl aHAJIM3a JAHHBIX: NPOTHO3UPOBAHUE,
KJaccuukanus, KiacTepu3alys, aHaliu3 oTkiIoHeHul. [locnenoBareabHOCTD
peleHus 3ajjay aHalu3a JIaHHBIX: COOp MEpPBUYHBIX JAHHBIX, OYUCTKA U
OLICHKa KayecTBa JIaHHbBIX, BbIOOp U (WIKM) NOCTPOCHHE MOJEIH,
npeoOpa3oBaHue  JaHHBIX, BHM3yalM3alWs  JIQHHBIX, HMHTEpIpETaLus
pe3yabTaroB. IIporpammuslie cpenctBa u MHTEepHET-CepBUCH! A1 00pabOTKH
U IpeJCcTaBleHus JaHHbIX. bobiive ganuble. MammHHoe o0yueHue

AHanu3 JaHHBIX C MOMOUIBIO 3JEKTPOHHBIX TaOnuL. BbluncieHue cymmsl,
cpeaHero apu(MeTHueckoro, HamOONbLIIEr0 (HAUMEHBILIEr0) 3HAYeHUS
nuana3oHa. Beruncienue kodguuueHTa KOppesuu IBYyX pPsIOB JTaHHBIX.
[TocTtpoenue cTonO4aThIX, TUHEHUATHIX U KPYroBbIX auarpamm. [locrpoenue
rpagukoB  Qyukruii. [lombop  aMHWUM  TpeHAa, pelIeHHe  3a7ad
IIPOrHO3UpOBaHus. Pemenue 3a1ad ONTUMU3ALKN C TIOMOIIBIO 2JIEKTPOHHBIX

Ta0IAIL

JluckpeTn3anmys TpU MaTeMaTHYECKOM MOJICIIUPOBAHUM  HEMPEPBIBHBIX
nporeccoB. MojenupoBaHue ABHXKEHUA. MojenupoBaHue OHOJIOTHYECKUX
cucreM. MareMaTHUeckne MOAETHM B OKOHOMHKE. BBIUMCIHTENBHBIC
AKCHEPUMEHTHI ¢ MoniessiMiA. O0paboTKa pe3yabTaToB IKCIepuMeHTa. MeTo
HaUMEHBIINX KBajapaToB. OIlEHKa YHCIOBBIX IMapaMETPOB MOJIEIUPYEMBIX
O00BEKTOB W TMpOIECCOB. BoccTaHOBIEHHE 3aBUCHMOCTEH IO pe3ylibTaTam

OKCIICPUMCHTA

4.4

4.5

BepositHocTtHeie  momenu.  Metonst Monte-Kapino.  MiMuTanuonHoe

MozenupoBanue. CUCTEMbl MACCOBOTO OOCITYKHBaHUS
Tabmuunbie (pensmuoHHBIC) 0a3bl JAHHBIX. Ta0nuIa — TPEACTABJICHHE

cBeleHUll 00 OMHOTHIHBLIX 00bekTax. Ilone, 3amuch. Kimrou Tabmuiel. Pabora

C TOTOBOM 0a30il MaHHBIX. 3anmoiHeHHe 0a3bl JaHHBIX. [IoWCK, COpTHPOBKA U




dbunpTpaus JaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3ampochl ¢
napameTpamu. Beruucisiembie oJisd B 3aIIpocax.

MHoroTtabnu4Hble 6a3bl JaHHBIX. THIIBI CBS3eH MEX Iy TaOauaMu. BHenrHumi
kmod. LlemoctHocTh 0a3el AaHHBIX. 3ampockl K MHOTOTaOIMYHBIM 0azam

JaHHBIX

4.6

TexcrtoBblii mponeccop. CpeacrBa MOUCKA U aBTO3aMEHBl B TEKCTOBOM
nporeccope. CTpyKTypUpOBaHHbIE TEKCTOBble JIOKyMeHTBl. CHOCKH,
ornapieHue. IlpaBuna  OUTHPOBAHUS  UCTOYHUKOB U O(OpPMIIEHUS

OoubarorpaguuecKux CCHUIOK

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HNHTEPHET
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