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MNOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no unpopmatuke (yriyOnEHHBIM ypOBEHb) Ha YPOBHE CPEIHETO
oOmiero oOpa3zoBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHMI K pe3yibTaTam
OCBOCHMSI OCHOBHOM  00pa3oBaTeIbHOM  MpPOTpaMMbl  CPEIHEro  OOIIero
oOpazoBanus, npeacraBieHHbix B @I'OC COO, a Takxke denepanbHol padoueit
IPOrpaMMBbl BOCITUTAHHS.

[Iporpamma 1o wuH}OpMaTUKEe MAa€T MNpPEACTaBICHUE O LEsAX, oOuiei
CTpaTerun OOy4YeHHs, BOCIHUTAHUS U Pa3BUTHA OOYyYaIOLIUXCS CpPEACTBAMHU
yueOHoro npenmera «MudopmaTuka» Ha yriyOiaEHHOM YypOBHE, yCTaHaBIMBAET
o0s13aTeNIbHOE MpeAMETHOE COJIEpKaHue, npeaycMaTpuBaeT ero
CTPYKTYpUPOBaHHUE 1O pa3jieiaM U TeMaM Kypca, ONpeAemsieT pacipeeieHue ero
1o kiaccaM (rogam H3ydeHus), 1aéT IPUMEpPHOE paclpe/esieHne yueOHbIX 4acoB
M0 TEMaTUYECKUM pas3fieiaM Kypca H PEKOMEHAyeMylo (IpUMEpHYIO)
MOCTIEIOBATEIPHOCTh ~ MX  HM3yYeHUS C  y4€TOM  MEXIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKM Yy4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEN 00yYaroIUXCA.

[Tporpamma o uHGOpMaATHKE ONpeAeseT KOJINYECTBEHHbIE U KaUeCTBEHHbBIE
XapaKTepUCTHKU y4eOHOro MaTepHaia JUlsl KakJI0ro rojia U3yuyeHus, B TOM YHUCIIe
JUISL COZIEP KATEIbHOTO HAMOJHEHUs Pa3HOro BUJA KOHTPOJA (MPOMEKYTOYHOU
aTTecTaIuu oOyJaronuxcs, BCEPOCCUUCKUX IPOBEPOYHBIX pabor,
rocyJapCTBEHHOM UTOroBoil arrecrauuu). [IporpamMmma no uHpopmaTike sBISETCS
OCHOBOM JJIi COCTaBJICHUS aBTOPCKUX YYEOHBIX MpOrpaMM U Y4eOHUKOB,
MOYPOYHOTO TJIAHUPOBAHUS KypCa YUUTEIIEM.

NudopmaTtuka B cpeHem oO1ieM o0pa3oBaHUU OTPAXKAET:

CYITHOCTh HMH()OPMATHKH KaK HAyYHOW JAMCHUIUIMHBI, H3yYarolien
3aKOHOMEPHOCTH MPOTEKAaHUS U BO3MOKHOCTH aBTOMAaTU3aLUKU UHPOPMAIIMOHHBIX
IPOLIECCOB B Pa3IMUHbIX CUCTEMAX;

OCHOBHbIE  00JIaCTU  NPUMEHEHHS  WH(DOPMATUKH, MPEKIE  BCErO
MH(POPMaLMOHHBIE TEXHOJIOTUH, YIIPABJIEHUE U COLMANIBbHYIO chepy;

MEXIUCUUIUTMHAPHBIA ~ XapakTep HWHPOPMATHKH ©  HWH(DOPMAIMOHHON
JeSITeTbHOCTH.

Kypc wHbopMaThKu 11 ypOBHS CpEIHET0 OOIIeT0 OOpa30BaHUS SIBIISETCS
3aBepUIAlONIMM JTAllOM HENpPEPHIBHOW MOJArOTOBKM 0O0ydYarommxcsi B oOjacTu
UHPOPMATUKA U WH(DOPMAIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJOTHH, OMUpaeTcs
Ha coJiepKaHue Kypca MH(POPMATUKK YPOBHS OCHOBHOTO OOIIEro 0Opa3oBaHUs U
ONMBIT  TIOCTOSIHHOTO  TMPUMEHEHUs  MH(GOPMAaLNOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUM, AA€T TEOPETUUECKOE OCMBICIEHUE, MHTEPIPETAIui0 U 0000IIeHne
3TOTO OTIBITA.



Pe3ynbraThl  yriayOnéHHOro ypoBHS M3y4eHHMs y4eOHOro mnpeaMmera
«Madpopmatrukay OPHEHTHPOBAHBI HAa TMOJIYYEHHE KOMIIETEHTHOCTEH ISt
nocieaymnel npodecCHOHAIbHOW — JICITEIPHOCTH KaK B paMKax JaHHOU
peIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel oOnacTsax. OHM BKJIIOYAIOT B ceO0sl:

OBJIQJICHUE KJIIOUEBBIMU TOHSTHUSMU W 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOHTCS JaHHas TpeaMeTHas 00JacTh, PACIO3HABAHHWE COOTBETCTBYIOIIMX UM
IPU3HAKOB U B3aMMOCBSI3€H, CIIOCOOHOCTh JJIEMOHCTPUPOBATh PA3IUUHbIE TOAXOIbI
K U3YUYCHUIO SIBJICHUH, XapaKTePHBIX I U3y4aeMOi peIMETHON 00IacTH;

YMEHHE peniaTh THUIOBBIE MPAKTUYECKHUE U TEOPETUYECKUE 3a]ayu,
XapakTEepHbIE JJISI HCIHOJIb30BAHHMS METOAOB M HMHCTPYMEHTapus JaHHOU
npeaMeTHON 00J1acTu;

HAJIMYKUE TPEACTABICHUN O JAaHHOW MPEAMETHOW 00JIacTH KakK IEIOCTHOMN
Teopun (COBOKYITHOCTH TEOPHUI), OCHOBHBIX CBSI3IX CO CMEXKHBIMH OOJACTIMU
3HAHUM.

B pamkax yriayOn€HHOro ypoBHsS M3yudeHHs MH(OpMATHKHA 0OecreunBaeTcs
IEJICHAIIPaBJICHHAs MTOATOTOBKA OOYYalONIMXCs K MPOJOJDKEHUI0 00pa3oBaHUS B
OpraHu3anusax  NpoPecCHOHAIBHOTO  O0pa3oBaHUsA IO  CICIHAIBLHOCTSIM,
HEIMOCPEJICTBEHHO CBSI3aHHBIM C IU(POBBIMU  TEXHOJOTUSMH, TaKUM Kak
mporpaMMHasi MHXeHepus, MHGOpMaIMOHHass 0e30MacHOCTh, WH(MOPMAIMOHHbBIC
CUCTEMBbl M TEXHOJOTHUH, MOOWIIbHBIE CHUCTEMbl U CETH, OOJIbIIME JaHHBIE U
MalllMHHOE O00yuYeHHE, TPOMBIIUICHHBI HWHTEPHET BelIeld, HCKYCCTBEHHbBIN
UHTEIJICKT, TEXHOJOTUM OECHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAHTOBBIE
TE€XHOJIOTUH, CHUCTEMBbI PACIPEIETEHHOIO PEEeCcTpa, TEXHOJOTUHU BUPTYAJIBHOU H
JIOITIOJTHEHHOM pPEeaIbHOCTEMN.

OcHoBHast 1enb u3yuyeHuss yueOHoro mnpeamera «WHdopmaTuka» Ha
yrayOnEHHOM YpPOBHE cpenHero oOmiero oOpa3oBaHusi — oOecredyeHue
JTaNbHEHIIero pa3BUTUS WHOOPMAIMOHHBIX KOMIIETEHIIMNA O00y4Yaromerocs, ero
TOTOBHOCTH K KM3HH B YCIIOBUSIX Pa3BUBAIONIIETOCS MHPOPMAIIMOHHOTO OOIIECTBA
U BO3pACTAIOIIECH KOHKYPEHUMH Ha pbIHKE TpyAa. B cBs3M C 3TUM H3yuyeHUE
uHpopmatuku B 1011 xmaccax momKHO 00€CTIEUUTh:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUS, OCHOBAHHOTO HAa IMOHUMAHUU POJIH
nHhopMaTUK, WHDOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
COBPEMEHHOM OOIIIECTBE;

c(hOpPMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMUYECKOTO MBIIIJICHUS;

c(hOpMUPOBAHHOCTh YMEHHMH pa3nuyath (PakTbl W OIEHKH, CpPaBHUBATH
OLICHOYHbIC BBIBOJbI, BUJETh HUX CBS3b C KPUTEPUAMH OICHUBAHUS U CBS3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMOU LIEHHOCTEM, ITPOBEPATH HA IOCTOBEPHOCTD U
0000611aTh nHPOpMAaIHIO;



c(hOpMUPOBAHHOCTh  MPEJCTABICHUN O  BIMSHUU  HUHPOPMAIMOHHBIX
TEXHOJIOTUA Ha U3Hb 4YEJIOBeKa B O0OIMIECTBE, MOHUMAHHWE COIMAIBHOTO,
SKOHOMHYECKOTO, MOJIUTUYECKOr0, KYJIbTYPHOTO, HOPUAUYECKOTO, MPHUPOIHOTO,
OPrOHOMHYECKOTO,  MEIUIMUHCKOTO M (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH()OPMAIIMOHHBIX TEXHOJIOTUH;

MPUHSATUE TPABOBBIX U 3TUUECKHUX ACTICKTOB HH(POPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAaHHE OTBETCTBEHHOCTH JIFOJIEH, BOBICUYEHHBIX B CO3/AHUE U UCITOJIb30BAHUE
nH(OPMAITMOHHBIX CHCTEM, paclpocTpaHeHne HH(OpMAaITIH;

CO3/IaHME YCJIOBUM JJI Pa3BUTHUS HABBIKOB YYEOHOMW, MPOEKTHOM, HAYyYHO-
MCCJIEeI0BATELCKOW M TBOPYECKOM JESITEeIbHOCTH, MOTHUBAIIMM OOYYaIOIIUXCS K
CaMOPa3BUTHIO.

B conepxxanuu ydeOnoro mpeamera «MHpopmaTuka» BBIICTAIOTCS YETHIPE
TEMATUYECKUX pa3jiena.

Paznen «llu¢gpoBass rpaMOTHOCTH» TMOCBAIIEH BOINPOCAaM YCTPOMCTBA
KOMIIBIOTEPOB U JPYTUX DJIEMEHTOB LHU(PPOBOTO OKPYKEHUS, BKIOYas
KOMITBIOTEPHBIE CETH, UCIIOJIBb30BAHUIO CPEICTB ONEPALMOHHON CHCTEMBI, pa0OTE B
ceth VIHTepHET ¥ UCIOJB30BAHUIO HWHTEPHET-CEPBHUCOB, WH(HOPMAIIMOHHON
0€30MacHOCTH.

Paznen «Teopermueckue ocCHOBHI HH(OPMATHKM» BKIIOYaET B ceOs
NOHATUMHBIA anmapat WH(MOPMATUKH, BOMPOCHl KOJIWPOBaHUS HH(OpMauu,
u3MepeHuss MHOOPMALIMOHHOTO 00bEMa JTaHHBIX, OCHOBBI aJlreOpbl JIOTUKU U
KOMITBIOTEPHOT'O MOJICTUPOBAHUSI.

Pazgen «AJaropurmMbl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa Pa3BUTHE
QITOPUTMHUYECKOTO MBILUICHUS, pa3pabOTKy aJITOPUTMOB U OIIEHKY UX CII0KHOCTH,
GbopMUpOBaHHUE HABBIKOB pEAM3allMU MPOrpaMM Ha sI3bIKaX MPOrpaMMHPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen  «MH(popMauMoOHHBIE  TEXHOJOIMH»  IOCBALIEH  BOIIPOCAM
npUMEHEHUsT MHGOPMAIIMOHHBIX TEXHOJOTUM, pPEATM30BAHHBIX B MPHUKIATHBIX
MpPOrpaMMHBIX MIPOJYKTaX U MHTEPHET-CEPBUCAX, B TOM YHUCJIE B 3ajlauax aHaiIu3a
JAHHBIX, WCTOJIB30BAHUIO 0a3 JMAaHHBIX W 3JEKTPOHHBIX TAOJUI[ NJIS pEIICHUS
MPUKJIAIHBIX 3a]1a4.

B mpuBenénnoM nanee comepxkanHuu ydeOHOoro mpeameta «MHbopmaTrka
KYPCUBOM  BBIIEJICHBl  JIOTIOJHUTEIbHBIE TEMBI, KOTOpbIE HE BXOIAT B
00s3aTeNIbHYI0 TPOrpaMMy OOyUEHHUsI, HO MOTYT OBbITh MPEUIOKEHBI I U3yUCHHUS
OTJIeJIbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YYaOIIHMCH.

YruyOnéHHbIH  ypOBEHb W3Yy4YCHHS WHMOOPMATUKA PEKOMEHIYETCS IS
TEXHOJIOTUYECKOTO  MPOQWIsi, OPUEHTUPOBAHHOTO HA  MHXEHEPHYIO U
UHOOPMAIIMOHHYIO Cc(epbl ACSATENbHOCTU. YTIYyOJIEHHBIH YpPOBEHb HW3Yy4YEHUS
uH(popMaTUKU 00ECIeYUBAET: MOJATOTOBKY O0YyYarolMXCsl, OPUEHTUPOBAHHBIX Ha



CHENUAIBHOCTH B 007acTh HMHGOPMALMOHHBIX TEXHOJOTUH UM WHXKEHEPHbIC
CHEUUAIBHOCTH, yYacTHE B MPOEKTHOM M HCCIIEIOBATEIILCKON JEeSITEIbHOCTH,
CBS3aHHOM C COBPEMEHHBIMU HAMpPABICHUSIMH OTpacid HHGOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, MOATOTOBKY K YYACTHIO B OJIMMIIMAAAX U ClIaye
Enunoro rocyiapcTBeHHOTO SK3aMeHa 1o HHGOpPMAaTHKE.

[TocnenoBaTenbHOCTh M3Y4YEHUS TEM B NpejeliaX OJIHOr0 rojia 0oOy4YeHuUs
MOXET OBbITh M3MEHEHAa MO0 YCMOTPEHUIO YUYMTENsl MpU MOJATOTOBKE padoueit
POrpaMMbl U MMOYPOUYHOTO IJIAHUPOBAHMUSL.

OO61ee 4ncIo0 YacoB, PEKOMEHOBAHHBIX JIJIsl U3ydYeHUsI HHDOpMATUKU — 272
gaca: B 10 knmacce — 136 yacoB (4 yaca B Heento), B 11 kinacce — 136 gyacoB (4 yaca
B HEJICIIO).



COAEPKXAHME OBYUYEHUSA
10 KJTACC

Iu¢dpoBasi rpaMoTHOCTDH

TpeboBanuss TEXHUKH OC30MMACHOCTM W TUTHEHBI Tmpu pabore ¢
KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaMHU [IU(DPOBOTO OKPYIKEHUS.

[IpuHIMIB paOOTHI KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. APXHUTEKTypa
¢bon Heiimana. ABTOMAaTHYECKOE BBIMOJHEHHE MPOTPaMMbl IIPOLIECCOPOM.
OnepartuBHasi, TOCTOSHHAs M JOJATOBpEeMEHHas mnamsaTh. OOMEH JaHHBIMH C
noMouibio mrH. KoHTposuiepsl BHEMIHUX YCTPOMCTB. [IpsAMOi TOCTYN K aMsITH.

OCHOBHBIE  TEHJICHIUMU  Pa3BUTUS  KOMIBIOTEPHBIX  TEXHOJIOTHIA.
[TapannenbHbie BBIYMCIICHUS. MHoronpoueccopHsie CUCTEMBI.
Cynepkomnbtotepbl. PacnipenenéHapie BRIUUCIUTEIBHBIE CUCTEMBI U 00paboTKa
OoNbIIMX JaHHBIX. MoOWIbHBIE HHUQPPOBBIE YCTPOWCTBA W HMX pOJb B
KOMMYHHKAIUSX. Bcrpoennbie KOMIIBIOTEPHI. MUKpPOKOHTPOJIIEPBL.
Po6oTr3upoBaHHbIE TPOU3BOACTBA.

[IporpamMmmHOe oOecrieueHne KOMIBIOTEPOB U KOMITBIOTEPHBIX cUCTEM. Bubl
IporpaMMHOr0 obecriedyeHus: U UX HasHaueHHue. OCOOEHHOCTH MPOrPAMMHOTO
oOecrieyeHusT MOOWIBHBIX yCcTpoucTB. [lapamienbHoe mporpaMMUpOBaHUE.
CucremHoe mnporpamMmmHoe obOecrnieueHue. OnepalMOHHBIE CHUCTEMBI. Y TUJIUTHI.
HpaiiBepsl  ycTpouicTB. HWHCTAIUISIIMSA W JNEUMHCTAUALMA — [POTrPAMMHOTO
obecrieyeHusl.

daitnoBbie cucTembl. [IpuHIMIIBI pa3MeleHuss U WUMEHOBaHUS (GaiIoB B
nonroBpeMeHHon namsty. Lllabmons! 1uist onvcanus rpymn (aitios.

[IporpammHoe obecrnieuenue. JIuleH3upoBaHUe MPOrpPaMMHOI0 0OECIICUEHUS
u uudpoBeix pecypcoB. IlponmpuerapHoe u cBOOOAHOE MPOTrPaMMHOE
obecnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE HUCIIOJIb30BAHUE MTPOrPAMMHOTO
obOecrieueHusi W 1UUPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABIMBaeMasl
3aKOHOJaTeNIbcTBOM Poccuiickor @enepanuu 3a HENPABOMEPHOE HCIOJIb30BAHUE
POrpaMMHOro o0ecredeHus U UG POBBIX PECYPCOB.

[IpUHIUIIBI TOCTPOCHUS U ANNAPATHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEM.
Cerepie npoTokonsl. Cete MHTEpHET. Anpecanns B cety MuTepHet. 1IpoTokoib
creka TCP/IP. Cucrema moMeHHBIX UMEH.

Paznenenue IP-cetm Ha mojcetu ¢ moMomiblo Macok mojnacereid. CereBoe
agMuHUCTpUpoBaHue. [lojlyyeHre JaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hammuus CBA3M € y31a0M ceTh. OmnpeneneHue mapuipyTa JIBHKECHUS
ITAKETOB.

Buast  pestenbHoctTh B cetw  WHTepHer. CepBucbl  MHTEpHETA.
['eonndopmanmoHHbie cUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEAIbHOIO BPEMEHU



(Hanmpumep, Jokanus MOOWIBHBIX TeIe(OHOB, OMNpEACICHUE 3arpyKEHHOCTU
aBTOMAruCTpaseii), MHTEPHET-TOPTOBIISL, OpOHUPOBAHUE OUIIETOB ¥ TOCTUHUII.

['ocynapcTBeHHBIE SJEKTPOHHBIE CEPBUCHI U yciyru. CouuanbHble CETH —
OpraHu3anus KOJJIEKTUBHOTO B3aMMOJIEUCTBHUSI M oOMeHa naHHbIMU. CeTeBoii
ATUKET: MpaBWiia MOBeJIeHUs B KubOepnpoctpaHcTBe. [Ipobiema mnommMHHOCTH
noyiydyeHHo nH@opmanuu. OTKpbITbIE 00pa30BATEIBHBIE PECYPCHI.

TexHOreHHble M SKOHOMUYECKHE YIPO3bl, CBSI3AHHBIE C HMCIOJIb30BAaHUEM
nH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TexXHoJoTHid. O0mue mpoOieMbpl 3aniuThl
undpopmaruu  u  uHboOpMmarmoHHOW  Oe3omacHocTtu. CpeacTBa  3allUTHI
uH(pOpMAIUUM B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATHU3WPOBAHHBIX
uH(popManMoHHbIX cuctemax. IIpaBoBoe oOecrneueHne HUHPOPMALMOHHON
0€30MacHOCTH.

[IpenorBpaiieHue HECAHKIIMOHUPOBAHHOTO nocryna K JIMYHOU
KOH(UIeHIMaTbHON HHQOpMALMK, XpaHSIIECs Ha MEPCOHATILHOM KOMIIBIOTEpE,
MOOWJIBHBIX yCTpOMCTBax. BpenoHocHOe mporpaMmHoe 0OecreueHrue U CrocoObl
O0opbObl C HUM. AHTHUBUpPYCHBIE mporpammbl. OpraHu3anusi JUYHOTO apXuBa
undopmaruu. PesepBHoe konuposanue. [laponbHas 3anuTa apxusa.

[udpoBanue nanHbiXx. CUMMETPUYHBIE W HECUMMETPUYHBIC IIHQPBHI.
[udper npoctoit 3amensl. [Mudp Lesaps. [ludp Bmwxenepa. Anroputm
mudpoBanus RSA.

Teopernueckune 0CHOBbI HHGOPMATHKHU

Nudopmanus, nanasie U 3HaHud. MHQOpMaIMOHHBIE MPOLIECCHl B MPUPOJE,
TE€XHHUKE U OOLIECTBE.

HenpepbiBHBIE W JUCKpETHbIE BEJIMYMHBI U curHaibl. HeoO6xoaumMocTh
JUCKpETU3alui MH(OpManuu, NpeAHa3HAYEHHOW I XpaHEHUs, Neperayd u
00paboTKH B UG POBBIX CUCTEMAX.

JIBonuHoe koaupoBaHue. PaBHOMepHbIE U  HEpPaBHOMEpPHBIE  KOJIBI.
JlexoaupoBaHue COOOIEHUI, 3aNTMCAHHBIX C MOMOIIBI0O HEPAaBHOMEPHBIX KOJOB.
Ycnosue @Pano. IlocTpoeHne OAHO3HAYHO AEKOAUPYEMBIX KOJOB C IOMOIIBIO
nepeBa. Exunannbl n3amepennst konudectBa nuHpopmanmuu. AnpaBUTHBINA MOAXO] K
OLICHKE KOJIMYeCTBa UHPOPMALIUH.

Cucrembl cuucienus. Pa3BépHyTas 3amuch LENbIX M JAPOOHBIX YKCEN B
MO3UIIMOHHON cucTeMe cuucieHus. CBOICTBa MO3UIMOHHON 3alKCH YHWCHa:
KOJMYECTBO UG B 3alUCH, MPU3HAK JEIMMOCTH YMCIa HA OCHOBAHUE CHUCTEMBbI
CUMCIICHUSA. AJITOPUTM MEPEBOA LIEJIOr0 YUCia U3 P-MYHON CUCTEMbI CUMCIICHHUS B
JNECATUYHYI0. AJTOPUTM MEpeBOJa KOHEUYHOH P-u4HOM 1poOu B NECATHUHYIO.
AJITOpUTM TIEpeBOJA LIENOTO YWCla U3 JECATUYHOW CHUCTEMBI CUuCieHus B P-
nuynyto. IlepeBon KoHEYHOM necsITUYHOM Jpobu B P-uunyr. [[BouuHas,
BOCBMEpPUYHAS U IIECTHAALATEPUYHAs CHUCTEMbl CUHUCIIEHUS, CBS3b MEXKIY HUMHU.



Apudmerrueckue omnepanydd B TMO3UIIMOHHBIX CHUCTEMax CUUCIeHUs. TpouuHas
YpaBHOBEILIEHHAs! CUCTEMA CUUCIICHUS. JIBONUHO-/I€CSITUYHASL CUCTEMA CUUCIICHUSI.

KomupoBanne TtekctoB. KomupoBka ASCIl. OpHobGalTHBIE KOIUPOBKH.
Cragmapt UNICODE. Komupoka UTF-8. Omnpenenenrie WHPOPMAITMOHHOTO
00BEMA TEKCTOBBIX COOOILIEHUN.

KomupoBanne  m3oOpaxkenuit. Omenka HHPOPMAIMOHHOTO  00BEMa
rpaduyecKuX JaHHBIX NP 3aJaHHBIX Pa3pEIICHUH U TJIyOMHE KOJUPOBAHUS 1[BETA.
[{BeToBric MOmenu. BekropHoe koaupoBanue. dopmarel rpaduueckux Ghaiiios.
Tpéxmepnas rpaduka. OpakranbHas rpaduka.

Koauposanue 3Byka. OnieHKka HHPOPMALIMOHHOTO 00bEMa 3BYKOBBIX JAHHBIX
MIPU 33JIaHHBIX YaCTOTE AUCKPETU3AIMU U PA3PSIAHOCTH KOAUPOBAHUS.

Anrebpa soruku. [loHsiTe BBICKa3bIBaHUS. BbICKa3biBaTenbHbIE (HOPMBI
(mpenukatsl). KBaHTOpBI Cy111€CTBOBAHMS M BCEOOITHOCTH.

Jlornyeckue omnepanuu. TaOauUIbl WCTUHHOCTH. JlOrHMuecKkue BBIPAXKEHUS.
Jlornueckue ToxkaecTBa. JloKa3aTeNnbCTBO JIOTMUECKUX TOXKAECTB C IMOMOIIBIO
TaOJIMI UICTUHHOCTH. JIoTHYecKue oneparuy U ornepalui HaJl MHOKECTBaMHU.

3aKoHBI anreOpbl JOTUKH. OKBUBAJCHTHBIE MPEOOpPa30OBaHUS JIOTUYECKHUX
BbIpakeHui. Jlornueckue ypaBHEHHSI U CUCTEMBI YPABHEHHUI.

Jlornyeckue (GyHKIMUA. 3aBUCUMOCTh KOJIMYECTBA BO3MOYKHBIX JIOTHUYECKHUX
GbyHKLIMNA OT KOJIMYECTBA apryMeHTOB. [1oyiHbIe CUCTEMBI TOTUYECKUX (DYHKITHIA.

Kanonnueckue  gopmbl  jornmueckux  BblpakeHuil.  CoBepIlEHHbIE
JTU3BIOHKTUBHBIE W KOHBIOHKTUBHBIE HOPMajbHBIE (OPMBI, QJITOPUTMBI HX
MOCTPOEHUS 1O TaOIUIE UCTUHHOCTH.

Jlornueckue »>JeMEHTBI B cocTaBe KomibtoTrepa. Tpurrep. Cymmarop.
MHuoropa3zpsianeiii cymmarop. [loctpoeHue cxeM Ha JIOTMYECKUX DJIEMEHTax Mo
3aIaHHOMY JIOTUYECKOMY BBIPQKEHHIO. 3alUCh JIOTUYECKOTO BBIPAXKEHUS 110
JIOTUYECKOU CXEME.

[IpencraBieHre UENbIX YHMCEN B MaMsATH KOMIbioTepa. OrpaHUYE€HHOCTH
Jyara3oHa 4YHcel MpH OrpaHWYEHUU KoJIMuecTBa pa3psanaoB. I[lepenonHeHue
pa3psigHON ceTKU. be33HaKkoBbIe W 3HAKOBBIC JAaHHBIC. 3HAKOBBIM OWUT. J[BOMYHBIN
JOTIOJIHUTENIBHBIN KOJ OTPULIATEIIBHBIX YUCE.

[TobutoBbie norumdeckue omnepamuu. Jlormueckwii, apudmerndeckuii u
nukanyeckuit  capuru. [lludpoBanume ¢ moMompl0 MOOUTOBOM — omepanuu
«uckimoyaromniee NJIN».

[IpencraBieHre BEIIECTBEHHBIX YHCENT B MaMsITH KOMIbIOTEpa. 3Hauaras
4acTh M MOPSAJIOK uMcia. Jluana3oH 3Ha4eHUN BENIECTBEHHBIX uncen. [Ipobiembl
XpaHEHUs BEIIECTBEHHBIX YHUCEJ, CBS3aHHBIE C OIPAaHMYECHHEM KOJIMYECTBA
pa3psnoB. BeimonHeHWe omnepanuii C BEMIECTBEHHBIMM YHUCIAMH, HAKOIUICHHE
OIHUOOK MPU BBIUUCICHUSIX.



AJITOPUTMBI M IPOTPAMMHMPOBAaHHE

OnpeneneHne BO3MOXKHBIX PE3yJbTaTOB pabOThl MPOCTEHITNX aJTOPUTMOB
YIpPaBICHUSI HCIOJHUTEISIMU M BBIYHCIHUTENBHBIX alropuTtMoB. OrpeneneHue
MCXOJIHBIX JAHHBIX, TPU KOTOPBIX AITOPUTM MOXKET JaTh TPEOYEeMbIi pe3yJibTar.

Oranbl pelIeHUs 3a4ad Ha KOMIbIOTepe. MHCTpyMEHTAIbHBIE CPENCTBA:
TPAHCIATOP, OTIAmAuuK, mpodmwmpoBmMK. KoMmuisius W HWHTEpIpeTaIus
nporpamMm. BupTryanbHble MalllMHBI.

WurterpupoBanHas cpema pa3paboTku. MeToapl OTIAgKd  MPOTpamM.
Hcnonb3oBanue TpaccupoBouHbIX Tabmui. Otinagounbiii BbiBOJA. [lommarosoe
BBITIOJTHEHUE MTpOorpaMMbl. Touku octaHoBa. [IpocMOTp 3HaUEHHUI IEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunsl JaHHBIX:
LICJIOYMCIICHHBIE, BEUIECTBEHHBIC, CHMBOJIbHBIC, JIOTHYECKUE. BerBieHus.
Cnoxuble ycnoBus. Iluknel ¢ ycinoBuem. Ilukiabl MO NEPEMEHHOM.
B3anMo03aMeHSIEMOCTh  pa3lMYHBIX BUAOB  LHKJIOB. VHBapuaHT 1uKIA.
CocraBiieHME LUKJIA C HUCIIOJB30BAHUEM 3apaHee ONPEACIEHHOTO WHBApUaHTa
HKJIA.

JlokymeHTHpOBaHue IIPOrpaMM. Hcnonb3oBaHue KOMMEHTAPUEB.
[ToaroroBka onucaHusi OpOrpaMMbl U UHCTPYKLIMH JJIs [TOJIb30BaTENS.

AnTOpUTMBI 00pa0OTKM HATYPaTbHBIX YKCEN, 3aIIMCAHHBIX B MO3UIIMOHHBIX
CUCTEMaxX CYHUCIEeHMs: pa3OMeHHe 3alucu 4Yucjia Ha OTAENbHbIE LHUQPHI,
HaXOXJCHUE CYMMBl U TMpOU3BeAcHUA LHUGpP, HAXOXKJICHHE MaKCUMaJbHOU
(MUHUMATBHON) TTUQPHI.

Haxoxenue Bcex mpoCThIX YKMCEN B 3aJlaHHOM Auara3oHe. lIpencrasienue
yuclia B BUJIe HA0Opa MPOCThIX COMHOXKHUTENEH. AJITOPUTM OBICTPOTO BO3BEICHUS
B CTCIICHb.

OOpaboTka JaHHBIX, XpaHAmuXcs B (aitnax. TekcToBbie u TBONYHBIC (Dailiibl.
daitnoBbie TiepeMeHHbIe ((ainoBble ykazatenu). Urenwe u3 Qaitna. 3anuch B
Gaii.

Pa3zouenue 3anaun Ha noazagauu. [lognporpammel (mpoueaypsl U GYHKIIHH).
Pexypcust. PexypcuBubie 00BbekThl ((pakrtansl). PexypcuBHbIe mpouenypsl u
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aluy PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CTaHAAPTHOM OMOIMOTEKH S3bIKA MPOrPAMMHUPOBAHUSL.
[ToaknroueHne  OMOMMOTEK  MOANPOrpPaMM  CTOPOHHUX  MPOU3BOJHUTEICH.
MoayJibHBINA IPUHLIMI TOCTPOEHUS IPOTPAMM.

Yucnennole MeToApl. TouHoe © TpUOMIKEHHOE pEIICHUs 3aJayM.
YucneHHble METOABI PEUICHUS YpaBHEHHI: MeTo1 iepebopa, METO MOJIOBUHHOTO
nenenusi. [IpubnmkEHHOE BBIYMCICHUE JJIMH KPUBBIX. BbIYHCIIeHHE IUIOIIaIen
buryp ¢ TOMOIIBIO YHUCIEHHBIX METOAOB (METOJ NPSIMOYTOJbHUKOB, METO/I



Tpaneuuii). Ilonck Makcumyma (MUHUMYMa) GQYHKUAA OJHOM NEpEeMEHHOU
METOJI0M MTOJIOBUHHOTI'O JIEJICHHUS.

OOpaboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHBIE  QYHKIMM  s3bIKA
IPOrpaMMUPOBAHUS 1JisE 00pabOTKH CUMBOJIbHBIX CTPOK. AJNTOpUTMBI 00pabOTKU
CUMBOJIbHBIX CTpPOK: MOJACYET KOJIMYECTBA MOSBJIEHUNH CHMBOJIa B CTPOKE,
pa30ueHne CTPOKM Ha CJIOBa MO MNPOOENbHBIM CHMBOJIAM, MOWCK MOJCTPOKU
BHYTPU JAaHHOW CTPOKHM, 3aM€Ha HAWJECHHOW IMOJCTPOKM Ha JPYTYIO CTPOKY.
['eHepanusi Bcex CIOB B HEKOTOpPOM anipaBHUTE, YIOBIETBOPSIOMINX 33aJaHHBIM
orpanndeHusiM. [Ipeobpa3oBaHue yncia B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBbl M MOCIEAOBATENILHOCTU 4Kcell. Bpruncienne 0000MIEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MAaCCHBA MJIM YUCIOBOM MOCIEA0BATENLHOCTH (CyMMBI,
MPOU3BEICHUS, CPEIHEro apuMEeTUIECKOr0, MUHUMAILHOTO M MaKCHMAaJbHOTO
AJIEMEHTOB, KOJIHMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 3aJaHHOMY YCJIOBHIO).
JIvHEeNHBIM MOUCK 33JaHHOTO 3HAYEHHS B MaCCUBE.

CopTupoBka 0JHOMEPHOTO MaccuBa. [IpocThie METOIBI COPTUPOBKU (METON
my3bIpbKa, METOJ BBIOOpa, COPTUPOBKA BCcTaBKaMu). COPTHPOBKA CIIHSHHEM.
beictpast coptupoBka wmaccuBa (anroputMm QuickSort). JIBouwuHbIi TOWCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymMepHbIe MaccuBBI (MaTpUIlbl). AJTOPUTMBI OOpPabOTKH JIBYMEPHBIX
MAaCCHBOB: 3aII0JJHEHHE JBYMEPHOI'O YHCIOBOTO MAacCUBA MO 33/IaHHBIM ITPaBUIIaM,
MOUCK 3JIEMEHTa B JBYMEPHOM MAcCHBE, BHIYUCIECHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBI 3JEMEHTOB JBYMEPHOI'O MACCHBA, IEPECTAHOBKA CTPOK M CTOJOIOB
JBYMEPHOT'O MacCHUBa.

NupopmanuoHHbIe TEXHOJIOTHH

TekcToBwIil Tporieccop. PenmaktupoBanue u ¢dopmarupoBanue. [IpoBepka
opdorpapun u rpammatukud. CpeacTBa MOMCKA M aBTO3aMEHBI B TEKCTOBOM
nporeccope.  Mcnons3oBanue  crwiieil.  CTpyKTypUpOBaHHBIE  TEKCTOBBIE
nokymeHThl. CHocku, orjaBieHue. KomektuBHas paboTra ¢ JOKYMEHTaMHU.
NHCTpyMEHTBI peleH3UpPOBaHUs B TEKCTOBBIX mporeccopax. O0iayHble CEpPBUCHI.
HllenoBast mepernmcka. Pedepar. I[lpaBunma 1muTHpOBaHUS HCTOYHHKOB U
oopmieHuss Oubnuorpaguueckux ccpuiok. OdopMieHue Crucka JIUTEepaTyphl.
3HAKOMCTBO C KOMIBIOTEpPHOUW BEPCTKOM TekcTa. TexHuueckue cpeicTBa BBOJIA
Tekcta. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/layd aHalIW3a JaHHBIX: MPOTHO3UPOBAHUE,
KJIaccu(uKanus, KiacTepuzalus, aHanu3 oTkioHeHui. I[locnenoBarenbHOCTH
pelieHus 3aja4 aHajau3a JaHHBIX: COOp MEPBUYHBIX JIAHHBIX, OYUCTKA M OIIEHKA
KauecTBa JaHHBIX, BHIOOp W/WIIM MOCTPOEHUE MOJIENH, MpeoOpa3oBaHUE JTaHHBIX,
BU3YyaJIM3allUsl JAHHBIX, MHTEpIIpEeTalus pe3yiabTaToB. [IporpamMmubie cpenctBa u



MHTEPHET-CEPBUCHI AJI1 00paOOTKM M MPEACTABICHUS JaHHbIX. bonbpliue gaHHbIE.
Mamnnoe o0yuyenue. HTeNneKTyalbHbIi aHaIu3 JaHHBIX.

AHanu3 JaHHBIX C MOMOILBIO 3JIEKTPOHHBIX Tabaul. BeruncieHue cymmsl,
CpEIHEro apu(pMeTHUECKOro, HaubOJIbIIEro (HAMMEHBIIET0) 3HAYEHUs AUaIa30Ha.
Boruncnienne kosd@uimenTa KOppessiiuu JBYX psAIoB JaHHbIX. [locTpoenue
cToNOYaThIX, JHUHEWYaThIX W KpPYroBbiX auarpamm. lloctpoenue rpaduxos
¢ynkuuid. [TogOop nuHUK TpeHaa, pelieHne 3a4a4 TPOrHO3UPOBAHUS.

YucneHHoe pelieHHe YpaBHEHMHM C IMOMOINBIO 1oadopa mapamMerpa.
OnTumu3anys Kak MOKWCK HAWIYYIIEero pelieHus B 3alaHHbIX ycaoBusax. LleneBas
¢yHkius, orpaHudyeHus. JlokaibHble M T[J00AJBbHBII MHHMMYMBI LIE€JIEBOI
¢byHkuuu. Pemenue 3a1a4 OoNTUMUA3AIUU C TOMOUIBIO 3JIEKTPOHHBIX TaOIuULI.

11 KJTACC

Teopernueckue 0CHOBLI HHPOPMATHKHU

TeopeTudeckue MOAXOALI K OIIEHKE KoJuyecTBa HHQpopMaruu. 3aKoH
anuTuBHOCTH MH(popmanuu. @opmyna Xapriau. MHpopManus v BEpOSTHOCTb.
®opmyna llleHHOHA.

Anroputmbl cxaTusi naHHbIX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. Anroputmbl CKaThsl JAHHBIX C MOTEPSMU. Y MEHBUICHUE
rIyOuHBI KoupoBaHus nBeta. OCHOBHBIC HjieH alroputmMoB cxatus JPEG, MP3.

CkopocTh Tmepefayu JaHHBIX. 3aBUCHUMOCTh BPEMEHHM Iepejayud  OT
nH()OPMAITMOHHOTO O00BhEMA JAaHHBIX M XapaKTEPUCTUK KaHaja CBS3U. [IpudwmHbI
BO3HMKHOBEHHUS OMIMOOK TpuU Tmepenadye JAaHHbX. Kojapl, MO3BOJISIONINE
OOHapy’>XUBaTh W HUCIPaBJIATh OIMIMOKH, BO3HUKAIOUIME MPHU Tepenaye TaHHBIX.
Paccrosinue Xsmmunra. Koguposanue ¢ moBropenueM 0utoB. Koabl XsMMmuHra.

Cuctembl. KommoHEHTHl cucTteMbl W uX B3aumojeicTBue. CUCTEMHBIH
s dexT. Yrnpapnenue kak nHGOpPMAIIMOHHBIN Tipotiecc. OOpaTHast CBS3b.

Mogenn u MmoaenupoBanue. Llens MoaenupoBaHusi. COOTBETCTBHE MOMEIH
MOJIETTUPYEMOMY OOBEKTY WJIM TMpoIlecCy, Ieiu MoaenupoBaHus. dopmanusaius
MPUKJIAIHBIX 3a]1a4.

[IpencraBienne pe3yiabTaTOB MOJICIUPOBAHUS B BHUIE, YIA0OHOM IS
BOCIIpUATHS YeloBeKoM. ['paduueckoe npeacraBieHne JaHHBIX (CXEMbl, TaOJIUIIbI,
rpadukn).

I'padbr. OcHoBHbIe noHATHS. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEKHOCTH, BECOBBIX MaTpHI], CIHCKOB CMEXKHOCTU. Perienue
AITOPUTMUYECKUX 3a/lady, CBSI3aHHBIX C aHanmu3oM rpadoB (IMOCTpOEHUE
ONTUMAJILHOTO TYTH MEXIy BepiiuHamMu rpada, OmNpenejeHUue KOJUYeCTBa
pa3IMYHBIX IyT€M MEXKIy BEPIIMHAMU OPUEHTUPOBAHHOTO AlMKIMYECKOTO

rpada).



HepeBbs. bunapnoe nepeBo. JlepeBbsi moucka. CrocoObl 00Xxoja jaepena.
[IpencraBienne apudMeTHUECKUX BHIPAKCHUM B BHE AepeBa. [luckpeTHbie Urpbl
JIByX UTPOKOB C MojHOM uHpopManueit. [loctpoenue nepesa nepedopa BapuaHTOB,
OMKMCAHKUE CTPATErHH UTPhI B TAONMUHON (opme. BHIUTPHIIIHBIE U TPOUTPHILIIHBIE
MO3UIIMHU. BBIUTPBINIHBIE CTPATErUH.

CpeacrBa UCKYCCTBEHHOIO MHTe/UIeKTa. CepBHCHl MAIIMHHOTO NMEPEBOAA H
pacrio3HaBaHusi ycTHOM peun. KornutuBHbie cepBuchl. MaenTudukamus u nouck
N300paKeHUH, pacro3HaBaHUe JIWII. CamooOyyaromuecs CHCTEMBI.
M cKyCcCTBEHHBIM HMHTEIUIEKT B KOMIIBIOTEPHBIX HUrpax. Vcroiab3oBaHuME METOIIOB
MCKYCCTBEHHOI'O0 MHTEJIEKTa B oOydarouux cucremax. Mcnonb3oBaHue METOJIOB
HMCKYCCTBEHHOI'0 MHTEJJIEKTa B poOoToTexHuke. MHTepHeT Bemieil. [lepcrnekTuBbl
Pa3BUTHUSA KOMIIBIOTEPHBIX UHTEIJIEKTYJIbHBIX cucTeM. HeilpoHHbIE ceTH.

AJITOPUTMBI M IPOrPAMMMPOBAHNE

Qopmanu3auus  OOHATHS  anroputma.  MammnHa  TeropuHra  Kak
YHUBEpcaJIbHas MOAENb BhruncieHui. Tesuc Yépua—TwropuHra.

OreHka CIOXHOCTH BbIYMCICHHUH. Bpems paboTel m 00BEM HCHOIB3yeMOM
namsiTH, HUX 3aBUCHUMOCTb OT pa3Mepa HUCXOAHbIX JaHHbIX. OleHKa
ACUMIITOTUYECKON  CIIOKHOCTU  aAJITOPUTMOB. AJITOPUTMBI  [OJUHOMHUAIBHOU
cinoxHocth. [lepeGopHbie anroputmbl. [Ipumepsl pazIUYHBIX —aJITOPUTMOB
peLeHns OJTHOM 3a/1a4d, KOTOPBIE UMEIOT PA3ITUYHYIO CIOKHOCTD.

[Iouck mpOCTBIX 4YMCEN B 3aJaHHOM JWAIMa30HE C TOMOINBIK aJrOpUTMA
«pemeto DparocheHay.

MHuoropa3psaHbie 11eIble YUCIa, 3a1a4u JJIMHHON apu(pMETHUKH.

CnoBapu  (accollMaTUBHBIE MACCHBBI, OTOOpa)K€HMs).  XOII-TaOIHIIbI.
[TocTpoenue andaBUTHO-4aCTOTHOTO CIIOBAps AJIs 3aJAHHOTO TEKCTa.

Creku. AHanu3 MOpaBUIBHOCTH CKOOOYHOTO BBbIpaXXKEHUs. BbluucieHue
apu(PMETUIECKOTO BBIPAKECHHUS, 3aITUCAHHOTO B TOCTPUKCHOU (hopMme.

Ouepenu. Mcnonib30BaHUE ouepeau 1isl BDEMEHHOTO XPAHEHUS JaHHBIX.

Anroputmbel Ha Tpadax. I[locTpoeHne MHHMMaIBHOIO OCTOBHOTO J€peBa
B3BELIEHHOI0 CBS3HOIO HEOpPUEHTUpOBaHHOro rpada. KoiaumdecTBo pazimyHbIX
nyTel MEXy BEpIIMHAMU OPUEHTHPOBAHHOIO AIMKJIMYECKOro rpada. AIroputm
JIeUKCTpHL.

HepeBps. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. [IBOMUYHBIE
(bunapubie) aepeBbs. [locTpoeHue nepeBa aiid 3aJaHHOTO apUPMETHUECKOTO
BbIpakeHUs. PekypcuBHBIE anroputMbl o0xona AepeBa. Mcnonb3oBaHue cTeKa U
ouepenu Juisi 00xXoja Jepena.

JuHamuyeckoe NPOrpaMMHUpPOBAHME KaK METOJl pEIIeHUs 3aJady C
COXPAaHEHHEM NPOMEKYTOUYHBIX PE3YJbTATOB. 3aJauyH, PEUIAEMbIE C TMOMOILIBIO



JUHAMUYECKOr0 TMPOrPAMMHUPOBAHMS: BBIYUCICHUE PEKYPCUBHBIX (PYHKIIHM,
MOACYET KOJIMYECTBA BAPUAHTOB, 33]]a4M ONTUMHU3AIUU.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MpPOrpaMMHUpoBaHUU. OOBEKTHI U
kjaccel. CBOMCTBA U METOJIbI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIM aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO MOJXO/A.
Wukancynanus, HaclieJOBaHUEe, TOTUMOPHU3M.

Cpenbl ObicTpoil pa3paboTku mnporpamm. lIpoektupoBanue wuHTEpPeiica
nosib3oBarens. Vcnoiib30BaHWE  TOTOBBIX — YIPABISIEMBIX  3JIEMEHTOB IS
MOCTPOCHUS uHTEep(deiica.

O630p  s3pIkOB  mporpammupoBaHus.  [lomsitue o  mapamurmax
pOrpaMMHUPOBAHUSL.

NudopMannoHHbIe TEXHOJIOTMH

Otanbl  KOMIIBIOTEPHO-MAaTEMATHUYECKOTO  MOJICJIMPOBAHMS:  MOCTAHOBKA
3aaud, pa3paboTKa  MOJEIH, TECTUPOBAHUE  MOJIEIH, KOMIIBIOTEPHbIN
HKCIIEPUMEHT, aHAJIU3 PE3YyJIbTaTOB MOJIEINPOBAHUSI.

Juckpetuzanusi Opud MATEMAaTUYECKOM MOJICIUPOBAHUU HENPEPHIBHBIX
nmpoiieccoB.  MogenupoBanue JBWKEHHS. MojaenupoBaHue — OMOJOTHUYECKHUX
cucteM. MaremaTuyeckue  MOAENM B DKOHOMHKE.  BblunciIuTenbHbIE
HKCHEPUMEHTHI C MOJICIISIMHU.

OOpaboTka pe3yJabTaTOB SKCHEpUMEHTa. MeToJl HauMEHBIIMX KBaJpaTOB.
OneHka 4YHUCIOBBIX NApaMeTPOB MOJEIHUPYEMBIX OOBEKTOB M MPOLECCOB.
BoccranoBieHne 3aBUCUMOCTEN IO pe3yJibTaTaM dKCIIEPUMEHTA.

BepostHoctHeie  mozenu.  Metonsl Monte-Kapno.  Mmuranmonnoe
MojenupoBaHue. CUCTEMbI MACCOBOTO OOCITYKUBAHHUS.

Tabnuunbie (pensiuoHHBIE) O0a3bl MaHHBIX. Tabnuila — MpeacTaBICHUE
cBeaeHnil 00 OOHOTUOHBIX 00bekTax. Iloie, 3amuch. Kimrou taGmunel. Pabota ¢
roToBOil 0a3o0if naHHBIX. 3amoigHeHWe Oa3bl naHHbIX. [louck, copTupoBKa u
buabTpanys TaHHBIX. 3ampOChl Ha BBIOOPKY JTaHHBIX. 3alpocChl C MapaMeTpamu.
Brruucisiembie 1oss B 3amrpocax.

Mmuorotabnuunbie  0a3bl JaHHBIX. [HIBI CBS3€H MEXIy TaOIUIlaMHu.
Buemrnuit kirou. [{enocTHOCTE 6a3bl JaHHBIX. 3aPOChl K MHOTOTa0JIMYHBIM 0a3aM
JTAHHBIX.

Nuteprer-ipuiioxkenus. IloHaTre 0 cepBepHON U KIMEHTCKOW YacTAX CauTa.
TexHoIoruss «KJINUEHT — CEpBEP», €€ NOCTOMHCTBA U HENOCTATKU. OCHOBBI S3bIKA
HTML u xackamubix tabmui ctwiei (CSS). Cuenapum Ha s3bike JavaScript.
®opmbl Ha BeO-CTpaHHULIE.

Pa3memnienne Be6-caiiToB. Yciryra XoCcTUHTA. 3arpy3ka (ailioB Ha CaiT.

BBon n300paxeHuil ¢ MCIONB30BAHUEM PA3NIMYHBIX IUMPOBBIX YCTPOUCTB
(urdpoBbIX (poToOanmapaToB U MHUKPOCKONOB, BHUJIEOKAMEp, CKAaHEPOB U JAPYTHX



ycrpoiicTB). I'padmuueckuii pegakrop. Pazpemenue. Kagpuposanue. Vcnpasnenue
nepcnektuBbl.  ['mcrorpamma. Koppekuust  ypoBHEW, KOppeKUus  ILBETa.
OOGecrBeunBaHue IIBETHBIX H300pakeHui. Perymb. Pabora ¢ obmactsamu.
OUIbTPHI.

MHuorocnolinele u3o0Opaxkenus. TexkcroBble cion. Macka cnos. Kanaisbl.
Coxpanenue BblAeneHHONW oOnactu. IloaroroBka wiumoctpauuii st BEO-CalTOB.
AHHUMHPOBaHHbIE NU300paKEHUS.

Bektopnas rpaduka. I[lpumutuBbl. HM3meHeHue mopsaKa dSIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusbsie. dopmaTbl BEKTOPHBIX
pucyHkoB. Mcrnonb3oBanue KOHTYpOB. BekTopuzaius pacTpoBbIX U300paXKEHU.

[IpyHUMOBI TIOCTPOCHUSI MW  PENAKTUPOBAHUA TPEXMEPHBIX  MOJENEH.
Cerounble Mogenu. Marepuansl. MoJeaIMpOBaHHE HCTOYHUKOB OCBELICHUS.
Kameprl. ApautuBabie TexHosnoruu (3D-mpuntepsl). [lonstre o BUpTyalbHOU
PEaTbHOCTH U TONIOJIHEHHON PEAIbHOCTH.



IINTAHAPYEMBIE  PE3VJIBTATBI OCBOEHUA I[IPOIPAMMLI 11O
MHO®OPMATUKE (YTJIYBJIEHHBINM YPOBEHB) HA YPOBHE CPE/JHEIO
OBILEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIbTATbI

JIn4HOCTHBIE ~ pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jarommxcs pPyKOBOACTBOBAThCA C(HPOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX OPHUEHTAIMi, MO3UTUBHBIX BHYTPEHHHX
yOeXKIEHUM, COOTBETCTBYIOIIMX TPAAUIMOHHBIM LIEHHOCTSIM  POCCHHMCKOIO
OOIIECTBA, PACHIMPEHHUE KUZHEHHOT'O OMbITA M ONbITA ACSITEIIBHOCTU B MPOIECCE
peanu3auuyd  cpeAcTBaMM  y4eOHOro MpeAMETa OCHOBHBIX  HalpaBJICHHUM
BOCIIUTATEIbHOU I€ATEIbHOCTH.

B pesynpraTte wu3yueHuss HHPOPMATHKUM HA YPOBHE CpPETHEro OOIIero
oOpa3oBaHus y oOydaromierocsi Oyayt copMuUpoBaHbl CIEAYIOMIUE JTUYHOCTHBIC
pe3yIbTaThI:

1) rpa:xxaaHCcCKOro BOCIMTAHMS:

OCO3HAHHE CBOMX KOHCTUTYLMOHHBIX IpaB W OOS3aHHOCTEH, YBa)KEHHE
3aKOHA WU [paBOMNOPSAAKA,  COOJIOJIEHWE  OCHOBOIIOJArallUX  HOpM
UH(OPMAITMOHHOTO MpaBa U HHHOPMAITMOHHON O€30MaCHOCTH;

TOTOBHOCTh IPOTUBOCTOSATh HMACOJIOTUM 3KCTPEMHU3MA, HAMOHAIU3Ma,
KCeHO(OoOUHU, MAUCKPUMHUHALMU [0 COLMAIbHBIM, PEJIUTHO3HBIM, PACOBBIM,
HAllMOHAJIbHBIM [TPU3HAKAM B BUPTYaJIbHOM ITPOCTPAHCTBE;

2) IaTPHOTHYECKOI0 BOCIIUTAHUSA:

LIEHHOCTHOE OTHOLIEHUE K UCTOPUYECKOMY HACIEIUI0, TOCTHKEHHUSIM Poccun
B HayKe, UCKYCCTBE, TEXHOJOTUAX, TOHUMaHUE 3HaYeHUsI UH(OOPMATUKU KaK HAyKU
B )KM3HU COBPEMEHHOTO OOIIECTBA;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CHOCOOHOCTh OLIEHHMBAaTh CUTYyallMI0 U MPUHUMATh OCO3HAHHbBIC PEILEHUS,
OPUEHTHUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
cetu MHTEpHET;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MUpPY, BKJIKOYAas JCTETUKY HAy4YHOIO U
TEXHUYECKOT0 TBOPYECTBA;

CIIOCOOHOCTh BOCHPUHHUMATH pa3JIMYHble BHUABl MCKYCCTBa, B TOM YHCIE
OCHOBAHHOI'O Ha MCIOJIb30BaHUN MH()OPMALIMOHHBIX TEXHOJIOTHUI;

5) pu3n4YeCcKOro BOCIMTAHMS:

chOpMHPOBAHHOCTh  3JI0POBOTO W Oe3omacHOro  oOpaza  KHU3HH,
OTBETCTBEHHOIO OTHOUIEHUSI K CBOEMY 370pOBbIO, B TOM 4YHUCJIE 3a CYET



coOtoIeHus1 TpeOOBaHMI 0€30MacCHON 3KCIUTyaTaluu CPeACTB MH(GOPMAIIMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) Tpy10BOI0 BOCIIMTAHMS

TOTOBHOCTh K AKTHUBHOM J€ATENbHOCTH TEXHOJIOTHYECKOM M COLMAIbHON
HaIpPaBJICHHOCTH, CMIOCOOHOCTh MHUIIMUPOBATH, TJIAHUPOBATH U CaMOCTOSATEIIBHO
BEITIOJTHATH TaKyIO JICSITCIIbHOCTS;

uHTEpeC K cdepaM MNpOPECCHOHATBHON JESATENbHOCTH, CBSI3aHHBIM C
nH()OPMATUKON, MPOTPAMMUPOBAHUEM U HH(POPMAIMOHHBIMU TEXHOJIOTHSIMHU,
OCHOBAHHBIMU Ha JOCTIDKCHUSIX HAyKdu UH(MOPMATUKH U HAYYHO-TEXHUYECKOTO
mporpecca, yMEHUE COBepIlaTh OCO3HAHHBIA BbIOOp Oyaymied mnpodeccun u
pean30BBIBaTh COOCTBEHHBIE )KM3HECHHBIE TUTAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHUI0O W CaMOOOpPA30OBaHHWIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS:

OCO3HAHUE TJI00ALHOIO XapakTepa 3KOJIOTHYECKHX MPOOJIeM M MyTell HX
pemieHusi, B TOM 4YHCIE C yYETOM BO3MOXKHOCTEH HMH(POpPMAIMOHHO-
KOMMYHUKAITMOHHBIX TEXHOJIOTHI;

8) HeHHOCTH HAYYHOr0 NO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKH, JOCTH)KEHHSM HAy4YHO-TEXHHYECKOro IIporpecca u
OOIIIECTBEHHOM MPAKTHUKH, 32 CUET MIOHUMAHHSI POJIU WH(DOPMAITMOHHBIX PECYPCOB,
WH()OPMAITMOHHBIX TPOIECCOB U WHGOPMAIIMOHHBIX TEXHOJOTHHA B YCIOBUAX
1 poBoii TpaHchopMaIuu MHOTHX cep )KHU3HU COBPEMEHHOTO 00IIEeCTBa;

OCO3HAHHE LIEHHOCTH HAYYHOH JeATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISIThH
MPOEKTHYIO M UCCIIEA0BATEIBCKYIO ACATEIbHOCTh HHIUBUIYAIBHO U B TPYIIIIE.

B mpormecce noCTWKEHUS JTUYHOCTHBIX PE3YJIbTATOB OCBOSHUS MPOTPAMMBI
no wuHPOpPMATUKE Yy OOYYAIOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIN
UHTEJIEKT, Mpenoaratonui copMIUpOBAHHOCTS:

CaMOPETYJIUPOBAHHUS, BKJIOYAIOIIEIO CaMOKOHTPOJb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJICHHE, CIIOCOOHOCTh aJanTUPOBATHCS K
OMOIMOHAILHBIM U3MEHECHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY

BHYTPEHHEH MOTHBAIIMU, BKIIFOYAIOIICH CTpeMJIEHHE K JOCTHKEHUIO eI 1
yCcrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JIEWCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTECH;

AMIIATUH, BKJIIOYAIOIIEH CTOCOOHOCTh MOHUMATh YMOIIMOHAILHOE COCTOSIHUE
JIPYTUX, YYUTHIBATh €r0 MPU OCYIICCTBICHUH KOMMYHHUKAITUH, CIOCOOHOCTHh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIOCOOHOCTh BBICTPAUBATH OTHOIICHHUS
C IPYyTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.



METAIIPEJMETHBIE PE3YJIBTATBI

B pesynapraTe wu3ydeHuss WHPOPMATUKKA HA YPOBHE CPEIHETO OOIIETro
oOpa3zoBanus y oOydarwomerocss OyayT c)OpMUPOBAaHBI METaNpPEIMETHBIC
pE3yNbTaThl, OTPAKEHHBIC B YHHBEPCATHHBIX YUCOHBIX JCUCTBHUAX, & UMEHHO —
MO3HABATEIILHBIC  YHHBEPCAJIbHBIE YydYeOHBIC JIEWCTBHS, KOMMYHHKATHBHBIC
yHUBEpCaIbHbIC Y4YeOHBIC JCUCTBUS, PETYISATUBHBIC yHUBEpCAIbHBIC Y4YCOHBIC
JENCTBUS, COBMECTHAS JIEATEIHHOCTD.

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

1) 6a30BbIe JTOrMUYecKHUe AeiiCTBHUS:

CaMOCTOSITEILHO  (OpMyJIMpOBaTh W aKTyaJIM3UpPOBaTh  MPoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

YCTaHaBJIMBATh CYIIECTBEHHBIM MPU3HAK WJIM OCHOBAHUS [Jii CPaBHEHMUS,
KyaccuduKanuu u 0000IeHHUS;

OMPENENATh IEJIM JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U TPOTUBOPEUUS B PACCMATPUBAEMBIX SIBJICHUSX;

pa3pabatrbiBaTh IJIAH PELICHUS MPOOJIEMBbI ¢ YUYETOM aHaIM3a UMEIOIIUXCS
MaTepUalIbHbIX U1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIESITENBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJIsIM, OLIEHUBATh PUCKH TOCJICICTBUHN JEATEILHOCTH,

KOOPJAUHUPOBAaTh M  BBINOJHATH pabOTy B  YCIOBUSIX  PEaJIbHOIO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUSI;

pa3BUBATh KPEATHBHOE MBIILICHUE MTPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a3oBble HcCiIea0BaATEIbCKIE eiiCTBUSI:

BJIaJICTh HABBIKAMU YYEOHO-UCCIIEI0BATEILCKON U TPOCKTHOM JIEATEIIbHOCTH,
HAaBBIKAMH  pa3perieHus mpoOJieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MTOMCKY METOJIOB PELIECHUS IPAKTUYECKUX 3a/1a4, TPUMEHEHUIO
Pa3JIMYHBIX METOJ0B MO3HAHMS;

OCYILLIECTBJISITh PA3JIMYHBIE BHUABI JIEATEIIBHOCTH IO IOJYYEHHUIO HOBOIO
3HaHUS, €ro HHTEPIpEeTalnH, MPeoOpa3OBaHUI0 U MPUMEHEHUIO B Pa3TMYHBIX
y4EOHBIX CHUTyallusiX, B TOM YHCII€ TPU CO3JAaHUU YUYEOHBIX U COIMATBHBIX
MPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMHUHOJIOTHEH,
KJIFOYEBBIMU MOHATUSIMU U METOJIAMH;

CTaBUTh M (OPMYJIUpPOBaTh COOCTBEHHBbIE 3aJaud B 0Opa30BaTEIbHOMU
JEATEeNIbHOCTH U )KU3HEHHBIX CUTYalUAX;



BBISIBIISATh TIPUIMHHO-CIICJCTBEHHBIC CBSI3M WM aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUNOTE3y €€ pelIeHUs, HaXOAUTh apryMEHTHI IJIs JIOKAa3aTeIbhCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS,

aHAIM3UPOBATh TOJYYCHHBIE B XOJE pEHICHHS 3adadd  pPe3yJbTaThl,
KPUTUYECKU OIICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, OIICHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIIECTBJISAThH IIEJICHANIPABICHHBIA MOUCK TEPEHOCca CPEJCTB W CIOCOOOB
JENCTBUA B PO ECCHOHANBHYIO CPEey;

yMETh TMEPEHOCUTh 3HAHWS B IMO3HABATEIBHYIO U MPAKTHYECKYIO OOJIacCTH
KU3HEICATCIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIE WJIEH, MpeJjlaratb OPUTHHAIBHBIE MOIXO0JbI M pElICHUs,
CTaBHUThH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aTbTePHATHBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

BJIAJICTh HaBBIKAMU TOJYYCHUS WH()OPMAITUU U3 UCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOATENLHO  OCYIICCTBJISITH ~ MOWCK,  aHalu3, CUCTEMaTU3alui0 |
UHTEPIIPETANNI0 HH)OPMAIIMK PA3IMYHBIX BUIOB U (OPM TIPEICTABICHUS;

co3laBaTh TEKCTHI B pa3IU4HbBIX ¢dopMarax ¢ Yy4E€TOM Ha3HAUYCHUS
uHOpMallMl W  LEJICBOW ayJAWTOPHH, BBIOWpas ONTHUMaIbHYI (opmy
MIPE/ICTABIICHUS U BU3yaJIH3aIUH;

OIICHHBATh JIOCTOBEPHOCTh, JISTUTUMHOCTh MHGOpPMAINK, €€ COOTBETCTBHE
MIPABOBBIM M MOPAJIBHO-ITUYECKUM HOPMaM;

UCTIONB30BaTh  CPEACTBa  MH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OpPraHU3aIIMOHHBIX
3amad ¢ CcoONIofeHHEeM TpeOOBaHWUN DJPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THUTUEHBI, pecypcocOepekeHusl, TPaBOBBIX U  OTUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 06€301aCHOCTH;

BJIAJCTh  HABBIKAMHM  pacloO3HaBaHWA WM 3alUTHl  WH(OpMaIuy,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

KoMMyHMKaTHBHbIE YHHBeEpPCAJbHbIE YueOHbIe AeicTBUSA

1) oOmenme:

OCYIIECTBIISITh KOMMYHHUKAIIMHA BO BCeX chepax KHU3HU;

pacmo3HaBaTh HEBEpOAJTbHBIE CpEACTBA OOINCHMs, TOHMMATh 3HAYCHUE
COIIMAJILHBIX 3HAKOB, PACMO3HABATh MPEANMOCHUIKM KOH(MIMUKTHBIX CHUTyaIlluid |
CMSITYaTh KOH(JIUKTHI,

BJIQJIETh  Pa3IMYHBIMH  CIocoO0amMu  OOIIEHHWS ©  B3aWMOJCHUCTBHSA,
apryMEHTUPOBAHHO BECTH JUAJIOT, YMETh CMATYaTh KOH(MJIUKTHBIE CUTYAIIHH,



Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOK TOYKY 3PEHUS] C HUCIOJIb30BAHUEM
SI3BIKOBBIX CPEICTB.

2) cOBMeCTHaA 1eITeJIbHOCTh:

MOHUMATh M MCIIOJIB30BaTh MPEUMYIIECTBA KOMAHAHON W WHJAWBUIYAJIbHOU
paboThI;

BBIOMpaTh TEMAaTUKYy M METOJIbl COBMECTHBIX JEHUCTBUH C Y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXIOr0 YJICHA KOJIJIEKTUBA;

NPUHUMATh I1E€JIM  COBMECTHOM  JESITEIbHOCTH, OPraHU30BBIBATH U
KOOPJMHHUPOBATh JCUCTBUSA MO HMX JOCTHUAKCHHUIO: COCTAaBJISATH IUIaH JCHUCTBUH,
pacmpeniensaTh pojid ¢ Y4€TOM MHEHHMH YYaCTHUKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM paboThI;

OLICHHBATh KA4E€CTBO CBOEr0 BKJIAJa U KaXKJIOTO YYaCTHHKA KOMAaHIbl B
OOIIN pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPHIM;

npeajaraTb HOBBIE MPOEKTHI, OIECHWBAThL MAEU C TO3UIMA HOBU3HBI,
OPUTHMHAJILHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATErMYECKOE MOBEICHUE B Pa3JIMYHBIX
CUTYAIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpaKEHUE, ObITh HHUITUATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe YYeOHbIe 1eliCTBHSA

1) camoopranusanus:

CaMOCTOSATENILHO OCYIIECTBIIATh MO3HABATEIbHYIO JESITEIbHOCTh, BBISBIISTH
poOJIeMBbI, CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIC 3aJa4 B 00pa30BaTEIIbHON
JEATENBHOCTH U KU3HEHHBIX CUTYaILIHSIX;

CaMOCTOSATEJILHO  COCTABJISITH IJIaH  PEIICHUS NpoOJiieMbl € YU4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUTCHU;

JIaBaTh OLIEHKY HOBBIM CHTYaLUsM;

paciupsTh paMK1 y4eOHOTo MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JieJIaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTD
3a pEIICHHUE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

CocoOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO LIUPOKOW HPYyIUIUU B
pa3HbIX 00JIaCTAX 3HAHWUW, MOCTOSHHO NOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTh OLEHKY HOBBIM CHUTYyalusiM, BHOCUTb KOPPEKTUBBI B JESTEIbHOCTD,
OLICHMBAaTh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJa/J€Th  HABbIKAMU  MO3HABAaTEJIbHOM  pediekcud Kak  OCO3HaHUSA
COBEpIIAEMBIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJNbTaTOB U



OCHOBAHUWM, MCIOJIb30BaTh MPUEMBI peIEKCUM ISl OLIEHKW CUTyalluu, BhIOOpa
BEPHOI'O PEILICHHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO MTPUHUMATh PEICHUS 110 UX CHUKEHUIO;

NpPUHUMATh MOTHUBBI W apryMEHThl JPYrUX TMpH aHaliM3e pe3ysbTaToB
NEATeIbHOCTH.

3) npuHATHS ce0sl M IPYTrUX:

MPUHUMATH Ce0s, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI M apryMEHThl JPYTrUX MpU aHajdu3e pe3yJbTaToB
JeATENIbHOCTH;

MPU3HABATH CBOE MPABO M MPABO APYTUX HA OIIHUOKY;

pPa3BUBATh CIOCOOHOCTh MOHUMATh MUP C TTO3UIIMU APYTOro YeJIOBEKa.

ITPEAMETHBIE PE3YJIBTATDBI

B mnpouecce uzyuenus xypca MHGOpPMATHKU YriIyOJI€HHOro ypoBHS 6 10
Knacce oOOydYaromUMHUCA OyAyT JOCTUTHYTBHI  CIEAYIOIIHME  MPEIMETHbBIC
pE3yNbTaThI:

BJIQJICHUE TIPEACTABICHUSAMHU O pPOJIM WH(OpPMAIMM U CBS3aHHBIX C HEH
MpOIIECCOB B TMPHUPOJC, TEXHUKE U OOIIECTBE, MNOHATUAMH «UHGOPMALUSD,
«MH(QOPMAIIMOHHBIM  TPOIECC»,  «CUCTEMa»,  «KOMIIOHEHTHI  CHCTEMBIY,
«cucteMHbId A PexT», «MHPOPMAITMOHHAS CHCTEMAaY, «CUCTEMa YIIPABICHUS;

BJIaJICHUE MeETOoJaMu Toucka uH(popmalruu B ceTu VHTEpHET, yMeHue
KPUTHYECKHU OLIEHUBATh MHPOPMAIIUIO, MTOTYUYECHHYIO U3 ceTu MHTepHeT;

YyMEHUE XapakTepu30BaTh OOJbIINE JaHHBIC, TPUBOJUTH TPUMEPHI
UCTOYHUKOB MX TOJYYEHUS W  HANOpaBJICHUS HCIOJIb30BAHMS, YMEHUE
KJ1IacCU(UIIMPOBAThL OCHOBHBIC 3aJlaud aHajdu3a JaHHBIX (MIPOTHO3UPOBAHUE,
KJIaccugpuKanus, KJIacTepu3allus, aHau3 OTKJIOHEHU), MOHUMATh
MOCJIEI0BATEILHOCTh PELICHUS 33/1a4 aHaJIN3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX,
OYMCTKA U OIICHKAa KauecTBa JaHHBIX, BBIOOP W/WIM TOCTPOEHUE MOJIEIH,
npeoOpa3oBaHue JaHHBIX, BU3YaJIU3allUsl TAHHBIX, MHTEPIPETAINS PE3YyIbTaTOB;

MOHMMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA W (YyHKIHOHUPOBAHUS
COBPEMEHHBIX CTAIlMOHAPHBIX U MOOUJIBHBIX KOMITBIOTEPOB, TEHICHIINI Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHIA;

BIIAJICHUE HaBBIKAMU PAOOTHI C OIMEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJIAMU TIPOTPAMMHOTO OOECIeYeHUsl JJid pEHIeHUs Y4eOHBIX 3ajad 10
BBIOpPaHHO crieluanu3aluu;

HaJU4ue MPEJCTABICHUI 0 KOMIBIOTEPHBIX CETAX U UX POJU B COBPEMEHHOM
MUpE, 0 0a30BbIX MPUHIIUAIIAX OPTaHU3ANNHA U (PYHKITMOHHUPOBAHUS KOMITBIOTEPHBIX
ceTeil, 00 oOmUX MNpUHIUNAX pa3pabOTKH W (YHKIMOHUPOBAHHUS HHTEPHET-
IIPUII0KEHNM;



MOHMMAaHUE Yyrpo3 HUHPOPMAIMOHHON OE30MaCHOCTH, HCIOJIb30BAHUE
METOJIOB M CPEJACTB MPOTUBOJCHUCTBHUSI JITHUM yIrpo3aM, COONIOJCHUE Mep
0€30MacHOCTH, MPEOTBPANIAIOIINX HE3AKOHHOE PACIIPOCTPAaHEHUE MTEPCOHATBHBIX
JAHHBIX, COOJII0/IEHNE TPeOOBaHUN TEXHUKHU 0€30MaCHOCTH U TUTHEHBI PU padboTe
C KOMITBIOTEPAMH U JIPYTUMU KOMIIOHEHTaMH ITU(POBOTO OKPYKECHUSI, TOHUMAHHE
MIPABOBBIX OCHOB WCIIOJIb30BAaHUSI KOMIBIOTEPHBIX TpOrpamMm, 0a3 JaHHBIX H
paboTsl B cetn IHTEpHET;

MOHMMAHUE OCHOBHBIX TMPHUHIIAIIOB JUCKPETU3AINHA PA3TUYHBIX BHUJOB
uHdopMaIuU, YyMEHHE ONpeNesTh HUHPOPMAIUOHHBI O00BEM TEKCTOBBIX,
rpaprueckux M 3BYKOBBIX JaHHBIX MPH 3aJaHHBIX MMapaMeTpax AUCKPETH3alluu,
YMEHHE OIpeJeisaTh CPEAHIO CKOPOCTh TNepeAadyd JaHHbIX, OILICHUBATh
W3MCHEHHE BPEMEHU TMepefayd NpH W3MEHEHHH WH(GOPMAIIMOHHOTO 00BhEMa
JTAHHBIX U XapaKTePUCTUK KaHaja CBS3H;

YMEHHUE HCIOIb30BaTh MPU PEUICHUH 3a/lay CBOMCTBA MO3UIIMOHHOW 3aIUCH
Yyuces, aJrOpUTMa OCTPOCHHUS 3allUCH YKCIa B TTIO3UITMOHHON CUCTEME CUUCIICHUS
C 33JIJaHHBIM OCHOBAHMEM M IOCTPOCHHUS YHUCIA MO CTPOKE, COJEp KAl 3alKch
ATOTO0 YHWCIa B TO3UIUOHHOM CHUCTEME CUMCICHUS C 3aJaHHBIM OCHOBAHUEM,
YMEHHUE BBIMOJIHATh apu(PMETHUYECKUE Olepalud B TMO3UIMOHHBIX CHCTEMax
CUMCIICHUS;

YMEHHUE BBINOJHATH MPE0oOpPa30BaHMS JIOTUUECKUX BBIPAXKEHUH, HMCIOIb3Ys
3aKOHBI ~aireOphl JIOTUKH, YMEHHE CTPOUTh JIOTUYECKOE BBIPAKEHUE B
JTU3BIOHKTUBHON W KOHBIOHKTUBHOW HOPMABHBIX (hOpMax IO 3aJaHHOM TabiuIe
WUCTUHHOCTH, HWCCJEN0BAaTh OOJACTh MCTUHHOCTH BBICKA3bIBAHUS, COACPIKAIIETO
NepeMEeHHbBIE, PEIIATh HECI0XKHbIE JJOTHYECKUE YPAaBHEHUS U CUCTEMbl YPABHEHUH;

NOHMMaHuEe O0a30BbIX aJITOPUTMOB OOpPA0OTKM YHUCIOBOM M TEKCTOBOM
uH(popMaruu (3auch YMceN B MO3ZWIIMOHHOW CHCTEME CUUCIICHUS, HAXOXKICHUE
BCEX MPOCTHIX YUCEN B 3aJJaHHOM JHarna3oHe, 00pad0oTKa MHOTOPA3PSIAHBIX 1ETbIX
YHCell, aHAJIN3 CUMBOJIBHBIX CTPOK U JAPYTHX), AITOPUTMOB MTOMCKA U COPTUPOBKH,
YMEHHE ONpPEACNSITh CI0XKHOCTh HM3y4aeMbIX B Kypce O0a30BbIX aJIrOPUTMOB
(cyMMHpOBaHHE JJIEMEHTOB MacCHBa, COpPTUPOBKAa MaccHBa, IepeOOpHBIE
QITOPUTMBI, TBOWYHBIA TIOWCK) W TPHBOJUTH MPUMEPHI HECKOJIIBKUX aJTOPUTMOB
Pa3HOM CI0HOCTH I PELICHUs OJTHOW 3a]1a4u;

BJIJICHUE YHUBEPCAIbHBIM SI3BIKOM IMPOTPAMMUPOBAHUSI BBICOKOTO YPOBHS
(Python, Java, C++, C#), npeacraBieHusMH O 0a30BBIX THIAX JaHHBIX MU
CTpYKTypax JaHHBIX, YMEHHE HCIOJb30BaTh OCHOBHBIC  YIIPABIISIONINE
KOHCTPYKIIMH, YMEHHUE OCYIIECTBISATh aHAINW3 MPEIIOKECHHOW MPOTPAMMBL:
OTIPEJICNISITh PE3YIbTAThl PAOOTHI MPOTPAMMBI MPHU 33JaHHBIX WCXOJHBIX JTaHHBIX,
OTIPENENsITh, MPU KAKUX HCXOJHBIX JTAHHBIX BO3MOXXHO IOJYYEHHE YKa3aHHBIX



pE3yJbTaTOB, BBISABIATH JAaHHBIE, KOTOPbIE MOTYT MPHUBECTH K OLIMOKE B padore
IPOrpaMMmbl, HOPMYIUPOBATH MPEJIOKEHHUS 110 YITYUIIEHUIO MPOTPAMMHOTO KOJIa;

YMEHHE CO3[aBaTb CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI H
JIEMOHCTPALIMOHHBIE MAaTEPHAJIbI C UCTIOJIB30BAHMEM BO3MOXKHOCTEN COBPEMEHHBIX
IPOrPAMMHBIX CPEICTB U 00JIAYHBIX CEPBUCOB;

YMEHHUE UCIOJIb30BaTh AJIEKTPOHHBIE TAOJIULBI I aHAJIW3a, NPEICTaBICHUS
u  o0paboTKM  JaHHBIX  (BKJIIOYAs  BBIYUCJIEHHUE  CYMMBbI,  CPEIHETO
apumMeTnyeckoro, HauOONBIIETO W HAUMEHBIIETO 3HAYEHUH, pEILICHHUE
ypaBHEHUM, BHIOOP ONTHUMAJIBLHOTO PEIICHHUS, MOAOOP JUHUU TPEHHA, PEIICHUE
3aJ1a4 MPOrHO3UPOBAHUS).

B mnpouecce u3yueHus kypca MHPOPMATHKU YIIIyOJEHHOrO ypoBHS 6 11
Knacce oOydaromuMucs OymyT JIOCTUTHYTHI — CIEAYIOIIME  MPEAMETHBIC
pe3yabTaThI:

YMEHUE CTPOUTh HEPAaBHOMEpHBIE KObI, JOMYyCKAIOUMe OJHO3HAYHOE
JEKOJIUPOBAaHUE COOOIIEHUM (MpePUKCHBIE KOIbI), HUCMOJIb30BaTh MPOCTEUIIINE
KOJbI, KOTOpbIE MO3BOJIAIOT OOHAPYKUBATh U UCIPABIATH OMMOKU MPH Mepeaaye
JAHHBIX, CTPOUTH KOJ, 00ECIEYMBAIOUINI HAaUMEHBIIYI0O BO3MOXXHYIO CPEIHIOIO
JUIMHY COOOIIEHHUS] TPU HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIUIIBI
pabOTHI MPOCTHIX AJITOPUTMOB CIKATHSI IAHHBIX;

yMEHHUE pelllaTh aIrOpUTMHUYECKHUE 3a7aud, CBA3aHHBIE C aHAIM30M rpadoB
(3a7auM  MOCTPOEHMS ONTHUMAIbHOTO TYTH MEXAYy BeplIMHaMu rpada,
OMpEeNeNICeHUs]  KOJIMYECTBA  PA3JIUYHBIX  MyTEed  MEXKIy  BEpIIMHAMU
OPUEHTUPOBAHHOTO AIMKINYECKOro rpada), YMEHHE HCIOIb30BaTh JEPEBbS MPH
aHalMM3€ W TIOCTPOCHUU KOJOB M Ui TMPEACTABICHUS apU(PMETUYECKUX
BBIPAKEHUI, IPU PEIICHUH 3a/1ay MMOMCKAa U COPTUPOBKHU, YMEHUE CTPOUTH JIE€PEBO
UTPHI 110 33JaHHOMY aJTOpPUTMY, pa3padaTbiBaTh U 0OOCHOBBIBATH BBHIUTPHIIIHYIO
CTPaTETHIO UTPBHIL;

yMeHUEe pa3palaThiBaTh U PEATU30BBIBATH B BHUJE Iporpamm 0a30BbIC
QITOPUTMbI, YMEHHE HMCIOJb30BaTh B MpOrpaMMax JaHHbIE PAa3IUYHbIX THUIOB C
y4ETOM OrpaHUYEHUN Ha JMAna3oH MX BO3MOXKHBIX 3HAYEHUM, MPUMEHSTH MpU
pEelIeHnH 3a/1a4 CTPYKTYPbl JaHHBIX (CIUCKH, CIOBApU, CTEKH, OUYepEeaH, AEPEBb),
UCIIOJI30BaTh 0a30BbIE ONEpPAallMM CO CTPYKTypaMH JAaHHBIX, IPUMEHSThH
CTaH/JapTHBIE ¥ COOCTBEHHBIE MOAMPOTPAMMBI JJII 00paOOTKH YUCIOBBIX JAHHBIX
U CHMBOJIBHBIX CTPOK, HCIOJIb30BaTh IMpH pa3pabOTKe Mporpamm OHOIMOTEKH
HNOANPOTrpaMM, 3HaTh (YHKIMOHAJIbHBIE BO3MOKHOCTH HHCTPYMEHTaJIbHBIX
CPEJIICTB cpelbl pa3padOTKH, YMEHHE HUCIOIb30BATh CPEACTBA OTJIAKH MPOrPaMM B
cpezie MpOorpaMMHUPOBaHUS, YMEHUE JOKYMEHTUPOBATH MPOrPAMMBI;

yMEHHUE CO3/7]aBaTh BeO-CTPAHUIIBL;



BJIAJICHUE OCHOBHBIMH CBEJECHUSMH O 0a3ax [JaHHBIX, WX CTPYKTYpe,
CpeICcTBax co3daHUsi W PpabOThl C HUMH, YMEHHE HCIIOJIb30BaTh TaOIMYHBIC
(pensimoHHBIC) 0a3bl IaHHBIX (COCTABJIATH 3alPOCHl B 0a3ax JaHHBIX, BBHINOIHIThH
COPTHPOBKY M TIOHWCK 3amuceid B 0a3e JaHHBIX, HAMOJHATH pa3pabOTaHHYIO 0azy
JAHHBIX ) ¥ CTIPABOYHBIC CHCTCMBI;

YMEHHUE UCIOJIb30BaTh KOMIIBIOTEPHO-MATEMAaTHIECKUE MOJICTTH JIJIsl aHAIHM3a
OOBEKTOB M TMPOIECCOB: (HOPMYIUPOBATh 1I€JIb MOJEIUPOBAHUS, BBIMOJIHIThH
aHaM3 PE3yJIbTaTOB, TIOJYYEHHBIX B XOJ€ MOJICJTUPOBAHMS, OICHUBATH
COOTBETCTBHE MOJIEIH MOJEIUPYEMOMY OOBEKTY WIIM MPOIECCY, MPEACTABIAThH
pe3yJIbTaThl MOICTTUPOBAHUS B HATJISIATHOM BUJIC;

yMEHHE OpPraHW30BBIBATH JUYHOEC WH(POPMAIIMOHHOE MPOCTPAHCTBO C
WCIIOJIb30BAHUEM PA3IMYHBIX CPEACTB IU(PPOBBIX TEXHOJOTUM, TMOHUMAHUE
BO3MOXXHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
00pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX MPHHIIMIIOB Pa0O0THI, BO3MOKHOCTEH M OTpaHUYCHUS
MPUMEHEHUSI TEXHOJIOTHMH WCKYCCTBEHHOTO HMHTEIICKTa B Pa3IUYHBIX 00JIACTSX,
HAJIMYME TIPEJICTABICHUNW O Kpyre peniaeMbiX 3ajad4 MalIMHHOTO OO0y4YeHUs
(pacnio3HaBaHMs, KJIACCU(PUKAIMU U MPOTHO3UPOBAHMS) HAJIMYWE MPEACTABICHUM
00  WCMONB30BAaHUU  HMHPOPMAIMOHHBIX  TEXHOJOTHMH B Pa3IUYHBIX
npodecCUOHANIbHBIX chepax.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIEKTPOHHBIE
HaumeHoBaHMe pa3/ieioB U TeM (uudposbie)
Ne n/m Konrtpoabnsie Ilpakruueckue
NMPOrpamMmblI Bcero o0pa3oBaTeIbHBIE
padoThI padoThI
pecypcsbl
Paznea 1. lilndposasi rpaMOTHOCTD
11 Kommbrotep - yHHBEpCaIbHOE yCTPOUCTBO 6
' 00paboTKU JaHHBIX
1.2 [Iporpammuoe obecnieueHue
1.3 KowmnbrorepHslie cetu
14 WNndopmannonnas 6€30nacHOCTb 2
Hroro no pazneny 24
Paspnen 2. Teopernueckue 0CHOBbI HH(pOPMATHKHU
[IpencraBnenue uHpopmanuu B
51 pex bopmar 19 5
KOMITBIOTEpE
2.2 OcHOBBI aredpbl JTOTUKU 14
2.3 Komnbrotepnas apudmerrka 7
Hroro no pazneny 40
Paznen 3. AnroputMbl 1 NIpOrpaMMHUpPOBaHUeE
3.1 Bsenenue B nporpaMMupoBaHue 16 0.5
3.2 BcromorarenbHbie anropuTMBI 2
3.3 YucieHHble METOIBI 3
AnropuT™Mbl 00pabOTKH CUMBOIBHBIX
3.4 P P 5 1

JTAHHBIX



3.5 AnTopuTMBI 00pabOTKH MacCHBOB

Uroro no pazaeny

10 3.5
44

Paznen 4. UnopmanmoHHbIe TEXHOJIOTUHN

4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHau3 TaHHBIX 8 3
Hroro no paszuneny 14
PesepBHOE Bpemst 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 21.5



11 KITACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
HauMeHoBaHUe pa3aesioB U TEM (audpoBbie)
Ne n/m P Kontpoabnbie IlpakTHueckue p
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypchl
Pa3znea 1. TeopeTuueckue 0CHOBbI MH(POPMATHKH
WNudopmanus u nHGOpMAITHOHHBIE
1.1 dopman dopman 10 2.5
MIPOIIECCHI
1.2 MonenupoBanue 8 2
Hroro no pazaeny 18
Pazjen 2. AlIropuTMbl M NPOrpaMMHpPOBaHue
2.1 DeMEeHTHI TEOPUH aJTOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10
OCHOBBI 00BEKTHO-OPHEHTHPOBAHHOTO
2.3 PHEHTHP 16 45
IPOTPaMMHPOBAHUS
Wroro mo pazneny 50
Pazjnen 3. UnpopmManmoHHbIE TEXHOJIOTUH
KomnproTepHo-MaTeMaTH4eCKOe
3.1 P 8 2
MO/JICIIUPOBAHUE
3.2 Basbl manHbIix 10 4
3.3 Beb6-caiiThbr 14 4
3.4 Kommnbrotepnas rpaduka 8 3.5
3.5 3D-monenupoBanue 8 3
Hroro no pazneny 48




PezepBHOE Bpemst 20

OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 0 36.5






IHHOYPOYHOE INTAHUPOBAHHUE
10 KITACC

Ne

T
i eMa ypoka

TpeGoBanMsI TEXHUKHU O€30TTACHOCTH U
TUTHEHBI IIPU paboTe C KOMITbIOTEpaMU 1
JIPYTMMH KOMIIOHEHTaMU I POBOTO
OKPY>KEHHUS

[TpuHLIMIIBEI paOOTHI KOMITBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM

OOMeH ITaHHBIMH C IIOMOIILIO IIIVH.
KonTtposnepsl BHEIIHUX yCTPONCTB

ABTOMaTHUYECKOE BBINOJIHEHNE IPOIPaMMBI
IIPOLECCOPOM

OnepaTuBHas, MOCTOSTHHAS U
JOJrOBpEMEHHAst MaMATh. KoHTpoIepbl
BHEIIIHUX yCTpOMUCTB. IIpsamoit noctyn k
namsATH

COBpeMeHHI)IC KOMITIBIOTCPHBIC
TEXHOJIOTHH

[Iporpammuoe obecnieueHue
KOMITBIOTCPOB, KOMIIBIOTCPHBIX CUCTEM U
MOOWJIBHBIX YCTPOMCTB

CucrteMHOe ITporpaMMHOE 0OecTieueHue.
OnepaliuOHHbIE CUCTEMBbI

KoauuyecTBo 4acoB

Bcero

KouTtpoJabHbie
padoThI

IIpakTnyeckue
padoThbI

Jara
U3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypcsl



Yrunutsl. [[paiiBepbl yCTPOUCTB.

o [TapannensHOEe MPOrpaMMHUPOBAHUE

10 WHcTanmmsamus 1 TenHCTAISAIIS
MIPOTrPaMMHOTO 00eCTICUeHUS
®daiisioBble cuctembl. [IpuHUIHATIBL

11 pa3MenieHusl © UMEHOBaHUS (ailioB B
noyiroBpemMeHHoM mamsitu. [11a6mons! ams
omucaHus Tpynn GhanaoB
3akoHoaarenbcTBO Poccuiickoit

12 ®deneparyu B 00J1aCTH MPOTPAMMHOTO
oOecrieueHnst ¥ JaHHBIX
[IpuHIMIBI TOCTPOCHUS U anmapaTHbIS

13 KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI

14 Cetp UHTEpPHET

15 Paznenenue IP-cetn Ha mojacetu ¢
TTOMOTIITbI0 MaCOK ITOJICETEH

16 CereBoe aIMUHUCTPUPOBAHUE
Bunpe! nestenbHocTr B cetn HTEpHET.

17 Cepsucsl UaTepHeTa. ['ocynapcTBeHHbIe
SIEKTPOHHBIE CEPBUCHI U YCIYTH

18 HNndopmannonnas 6€30macHOCTb

19 BpenonocHsle nporpamMmmHoe obecriedeHue
¥ METOJIbI OOPHOBI C HUM

20 [TpakTrueckas paboTa 1Mo Teme
" AHTUBHPYCHBIE TIPOTPAMMBI"

21 Opranuzanus JUYHOTO apXuBa

uHpopMaiuu. PesepBHoe KonupoBaHUE.



22

Hapoana;I 3allyUTa apXuBa

[Mudposanue naHHBIX

23

24

25

26

27

28

29

30

31

Anroput™m mmdpoBanusi RSA.
Creranorpadus

[IpakTudeckas pabora Mo Teme
"[lIndppoBanue naHHBIX"

WNudopmanus, 1aHHBIE ¥ 3HAHUS.
NudopmanmoHHbIe MPOIECCH B PUPOJIE,
TEXHHUKE U 00IIEeCTBE

HenpepriBHBIE U JUCKPETHBIE BEIUYHUHBI U
cur”aibl. HeoOXxoauMocTh TucKpeTu3auu
nH(}OpMaIH, TPeTHA3HAYCHHOM IS
XpaHeHus, nepeaadn u o0paboTKu B
U(POBBIX CHUCTEMAaxX

JIBonuyHOE KOMpoBaHue. PaBHOMEpHBIE U
HepaBHOMEpPHBIE KOJbI. [lekoaupoBanue
CcOOOIIEHNH, 3alIUCAaHHBIX C IIOMOIIBIO
HEpPaBHOMEPHBIX KOJOB

Ycenosue @ano. [loctpoenne 0fHO3HAYHO

JEKOAUPYEMBIX KOJIOB C IOMOLIBIO JIEPEBA.
I'pad An. A. Mapkosa

EnuHAIBI I3MEpeHus KOIN4ecTBa
uHpopManuu. AapaBUTHBIA TOIXO K
OLIEHKE KOJMYECTBa HH(OpMAIHH
CucTteMbl CUUCICHUS

IlepeBoa uncen U3 OAHON CUCTEMBI
CUHCIICHUS B IPYTYIO

32

JIBonuHasi, BOCbMEpUYHAs U



33

34

35

meCTHaauaTCpuIHast CUCTEMbI CHHUCIICHH,

CBA3b MCXKY HUMU

I[BOI/ILIHaﬂ, BOCBMCpHUYHAA U

meCTHaguaTepuIHasd CUCTEMbI CUHMCIICHUS,

CBA3b MCXKY HUMU

I[BOI/I‘-IHaSI, BOCBMCpHUYHAA U

mecCTHaauaTepuIHasd CUCTCMbI CUHMCIICHUA,

CBA3b MCXKIY HUMHU

ApudmeTrnaeckne onepanuu B
MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS

36

37

TpOI/I‘lHaH YpaBHOBCHICHHAs CUCTECMA
CUHUCJICHUA

I[BOH‘IHO-I[GC?ITH'—IH&SI CHUCTEMA CUHCIICHUA

38
39

40

41

42

KonupoBanue TekcToB
PactpoBoe konupoBaHue n300paxeHuit

[IpakTuueckas pabora 1o Teme
"Jluckperusanus rpaduaeckoit
uHpopmarun"

[IBeToBBIE MOJIETH. BekTOopHOE
KoaupoBanue. @opmartsl (aitiios.
Tpéxmepnas rpaduka. @pakranbHas
rpaduka

KoaupoBanue 3Byka. OnieHka
UH(POPMALMOHHOTO 00BEMA 3BYKOBBIX
JIAHHBIX TP 33JJaHHBIX YaCTOTE
JTUCKPETU3AIUHU U Pa3psSIIHOCTH
KOJIMPOBaHUS

43

[IpakTuyeckas pabora o Teme



44

" JluckpeTursarus 3ByKOBOW HHpopMamuu"

OcHOBBI aredphl JTOTUKU

45

46

47

48

Jlornueckue oneparuu. Tabmuibr
UCTUHHOCTHU

Jlornueckue BelpakeHus. Jlorndeckne
TOX/1ecTBa. Jl0Ka3aTeIbCTBO JTOTHIECKUX
TOXJIECTB C MMOMOIIbIO TaOJIHMIl HCTUHHOCTH
[TpakTrueckas paboTa 1o Teme
«[locTpoenue n ananu3 TabIUI
HCTUHHOCTH B TaOJIMYHOM IPOLIECCOPE»

Jlormueckue Ooncpanru U orcpanun Haj
MHOXECTBaMH

49

50

o1

52

53

Jlornueckue OIICpatru U OIICpal HalQ
MHOXXECTBaMU

3aKoHbI anreOpbl JOrMKU. DKBUBAJICHTHBIE
peoOpa3oBaHus JOrMUYECKUX BhIPAKEHHM

Jlornueckue ypaBHEHUS U CUCTEMBI
ypaBHEHUH

Jlornueckue QyHKIMU. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTHUECKHUX
(GyHKIUH OT KOJTMYECTBA apTyMEHTOB.
[TonmHble cuCTEMBI JIOTHYECKUX (DYHKITHI

Kanonnueckue popmbl JTIOTHYECKUX
BbIpakeHUi. COBEpILIEHHBIE
JTU3bIOHKTUBHbBIE U KOHBIOHKTUBHbBIE
HOpMaJIbHBIE (POPMBI, ATTOPUTMBI UX
MOCTPOEHHUS MO TabJINIIE UCTUHHOCTH

54

Jlorndeckue 3JeMeHTEL B COCTaBe



55

KOMIIBIOTEpA
Tpurrep. Cymmartop. MHOropaspsiaHsIi
CymMMaTop

56

ITocTpoeHune cxem Ha JTOTHYECKUX
3JIEMEHTaX. 3alKch JOTUYECKOrO
BBIPAKECHMS 110 JIOTUYECKON CXeMe

57

58

59

60

61

62

63

64

MHUKpPOCXEMBI i TEXHOJIOTHS X
MIPOU3BOJCTBA

[TpencraBneHne LENbIX YUCEN B AMATH
KoMIIbIoTepa. OrpaHUYeHHOCTh IHaIa30Ha
YKCeJl IPA OTPaHUYEHUU KOJINYECTBA
pa3psnoB. llepenonnenue pazpsaHou
CETKH

be33HaKkoBbIE M 3HAKOBBIE JaHHBIE.
3HaKOBbIN OWT. JIBONYHBIH
JIOTIOJTHUTEIBHBIN KOJI OTPULIATEIIBHBIX
quCcen

[ToOuTOBBIE JTOTHUECKHE OTIEpaLIUH.
Jlornueckuii, apupmeTnyecKkuil u
LHUKJINYECKHUI CIBUTH

[Mudposanue ¢ TOMOIIbIO TOOUTOBOI
onepauuu «ucknovaromee NJIN»
[IpencraBneHue U XxpaHeHUE B IAMSITH
KOMITBIOTEPA BEIIECTBEHHBIX YUCEI

Brimonnenue onepaunﬁ C BCIICCTBCHHBIMHA
qucCjiaMu, HAKOIIJICHUC OIIINOOK Ipu
BBIYHUCIICHUAX

[TpakTruueckas padota no Teme «M3ydenue



MmopaspsAIHOTO MAIHIMHHOT'O MPCACTAaBJICHUA

OCJIBIX U BCIICCTBCHHBIX YUCCI»

65 AHaIN3 aJIrOPUTMOB 1
Dransl pemieHus 3a1a4 Ha KOMIIbIOTEPE.

66 HNHCcTpyMEHTAIBHEIC CPE/ICTBA: 1
TPAHCISATOP, OTIIATIUK, TPOPUITHPOBIIUK
Cpena nporpamMmmupoBanus. Komnumsiiust

67 U MHTEPIPETaLUs IPOrPaMM. 1
Bupryansneie mammnbl. TaTErppOoBanHas
cpena pa3paboTKu

68 MeToapl OTJIAJIKK POTPaMM 1

69 TuIBI IEpEMEHHBIX B SI3BIKES 1
IPOTPaMMHUPOBAHUS

70 O06paboTKa LeNbIX Yncel 1

71 O06paboTKa BEIIeCTBEHHBIX YUCEIT 1

72 Cryualinble U IICEBAOCTYYalHbIE YnCIa 1

73 BetBnenns. ClnoxHbIe YCIOBUS 1

74 [{uksl ¢ yciioBueM 1
[{1KJIBI O IEPEMEHHOM.

75 B3aumoszameHseMoCTh pa3InyHbIX BUIOB 1
IIUKJIOB

76 O6paboTka HaTypaJIbHBIX YHUCEIT C 1
HCIIOJIb30BaHUEM IIHKIJIOB
HaxoxaeHne Bcex MpOCThIX YUCEIT B

77 3agaHHOM Auana3one [Ipaktuueckas 1 05
pabota no Teme «Pemenne 3a1a4 METOIOM '
nepedopa

78 HNuBapuanT nukia 1



79

JlokyMeHTupoBaHue IporpamMm

O06paboTka TaHHBIX, XPAHSIIUXCS B

80 .
daiinax

81 PaszOuenne 3aaun Ha mo3a1a4uu
Vcnonb30BaHue cTaHIapTHOW OMOIHOTEKH

82 A3bIKa nporpammupoBanus. [logkirouenue
6MOIMOTEK MOAIPOrpaMM CTOPOHHHUX
MIPOU3BOJIUTENIEN

83 [ToanporpamMmsl (TIporieTypbl U GyHKITAHN)

84 [Moxmporpamms! (Tporie1ypsl U GYHKIIUH)

85 [IpakTruueckas paboTa 1mo Teme
"Pa3zpaboTka nognporpamMm"
Pekypcusi. PekypcruBHBIE 00BEKTHI

86 (ppakransl). PexypcuBHbIE poLieTyphl U
¢ynkuuu. Mcnons3zoBaHue cTeka s
OpraHu3alK PEKYPCUBHBIX BbI30BOB

87 [IpakTuyeckas pabora 1o Teme
"PekypcuBHBIE IOTPOrPaMMBbI"

88 MoaybHBIN TPUHIUI TOCTPOEHUS
IporpaMm

89 YuciieHHbIE METOIBI

90 [IpakTuyeckas pabora o Teme
«HucneHHoe penieHue ypaBHEHUI

o1 Hcnonp3oBaHue TUCKpETU3AUH B
BBIYUCIUTEIBHBIX 33]a4ax
[TpakTrueckas paboTa 1o Teme

92 «TpubnmxEHHOE BBIUYNCIICHUE JTTUH

KPHBBIX U TUTOLIAIeH GUTyp»



93

94

95

96

97

98

99

100

101

102

[Tpaktuyeckas pabdora no reme «Ilonck
MakcuMyMa (MUHUMYMa) () YHKIHI

O6paboTka CUMBOJIBHBIX JIAHHBIX.
AnTopuTMBI 00pabOTKH CUMBOJIBHBIX
CTPOK: MOJCUYET KOJIMYECTBA MOSBICHUI
CHUMBOJIa B CTPOKE

AnropuT™Mbl 00pabOTKH CUMBOJIBHBIX
CTPOK: pa30MeHne CTPOKH Ha CJI0Ba 0
poOeIbHBIM CUMBOJIAM

Anroput™Mbl 06pabOTKH CUMBOJIBHBIX
CTPOK: TTOMCK TOJICTPOKH BHYTPHU JTaHHOU
CTPOKH; 3aM€Ha HalJICHHOU MOJICTPOKH Ha

APYTYIO CTPOKY

[IpakTuyeckas pabora 1o Teme
"O06paboTKa CTPOK C UCTIOJIB30BAHUEM
(GyHKIMH cTaHAaPTHON OMOIMOTEKH S3bIKa
porpaMmMupoBaHus"

I'eneparus cioB B 3aaHHOM ayihaBuTe
MaccuBbl ¥ TTOCIIEIOBATEILHOCTH YHCET.
[TpakTrueckas paboTa 1o Teme
"3anonHenue maccusa'

O06001IEHHbIE XapaKTEPUCTHKH MAaCCHBA
JIMHEWHBIM NOUCK 3aJaHHOTO 3HAYCHUS B
Mmaccuse. [IpakTuueckas paboTa o Teme
"JInHerHbI TOKUCK 3aaHHOI0 3HAUEHUS B
Maccuse"

[IpakTuyeckas padora no Teme "[lonck
MUHUMAJIBHOTO (MaKCUMAaJIbHOTO)

0.5

0.5




3JIEMEHTA B YHUCJIOBOM Maccuse"

CopTupoBKa OJJHOMEPHOTO MaCCHBA.
[IpocThie METOIBI COPTHPOBKH.

103 1 0.5
[IpakTuueckas padota mo Teme "IIpocTeie
METO/Ibl COPTUPOBKHU MaccHBa"
CoprupoBka cinustnueM. brictpas

104 COpPTUPOBKA MaccuBa (aJIrOPUTM 1 05
QuickSort). ITpaktuueckas paboTa 1o TemMe '
"BoicTpas copTupoBka Maccupa”
JIBOMYHBIN TOUCK B OTCOPTUPOBAHHOM

105 maccuBe. [IpakTndeckas pabora mo reme 1 0.5
" JIBOMYHBIN TOUCK"

106 JIByMepHbIe MacCHUBBI (MaTpPHUIIbI) 1

107 AnTopuTMBI 00pabOTKH MaTPHIL 1

108 Pemenue 3a1a4 ananusa JaHHBIX 1

109 CpencTBa TEKCTOBOTO MPOIEccopa 1

110 KommnbsrorepHas BEpcTKa TEKCTa 1
[TpakTuueckas pabdota no teme "BépcTka

111 JIOKYMEHTOB C MaTEMaTHICCKUMHU 1 1
bopmymnamu"

112 NHCTpyMEHTBI pelieH3upOBaAHUS 1

113 [IpakTuyeckas pabora o Teme 1 1
"MHOrocTpaHU4HbIE TOKYMEHTHI"
Ob6naunsle cepBuchl. KomnekTuBHas

114 pabota ¢ noxkymenTamu. [Ipaktudeckas 1 05
pabota no Teme "KonnexktuBHas padota ¢ '
JOKymMeHTaMu"

115 Anamu3 ga"HHeIX. bosbine naHHbIe 1



116

117

MarmmHHOe 00y4yeHue

AHaJHM3 JTaHHBIX C TIOMOIIBIO 3JIEKTPOHHBIX
TaOJINII

118

[IpakTuyeckas pabora o Teme "AHanus
JAHHBIX C TOMOUIBIO JIEKTPOHHBIX
TabauL"

119

120

121

122

123
124
125
126

[Toctpoenue rpadukoB GyHKIUH.
[IpakTuyeckas pabora o Teme
"HarnsaHoe npeacTaBieHUE pe3ybTaToB
CTaTUCTHYECKOW 00paOOTKU JAHHBIX B
BUJIC arpaMM CPEICTBAMH PEIaKTopa
AJIEKTPOHHBIX TabIHUIT"

Jlunaum tpenna. [Ipaktuyeckas pabora o
teme "l[lon0Oop nmuHuM TpeHaa,
pOrHo3upoBaHue”

[Ton6op napamerpa. [IpakTuyeckas padora
1o teMe "YucineHHoe peleHne ypaBHEHUM
C TIOMOIIBIO ToAOOpa mapamerpa”
OnTuMu3anus Kak MOUCK HAMTYYIIero
pelLIeHHs B 3aJJaHHBIX YCIOBUIX.
[IpakTuyeckas padota no Teme "Pemenue
3aJa4 ONTUMM3ALUHU C IOMOIIBIO
AJIEKTPOHHBIX Tabmu"

PesepBHOe Bpems
PesepBHOE Bpems
PesepBHoe Bpems

PesepBHOE Bpems

0.5

0.5

0.5

0.5

127

PesepBHOE Bpems

N



128 PeszepBHOE Bpems 1
129 PesepBHOE Bpemst 1
130 PesepBHOE Bpems 1
131 PesepBHOE Bpemst 1
132 PesepBHOe Bpems 1
133 PesepBHOE BpeMms 1
134 PesepBHoe Bpems 1
135 PeszepBHOE Bpems 1
136 PesepBHOE BpeMms 1
OBUIEE KOJIMYECTBO YACOB I10 136 215

I[TPOTPAMME



11 KITACC

Ne

T
i eMa ypoka

KonunuectBo nndopmanmu

KoaudecTBO 9acoB

Bcero

KonTposbHubie
padoThl

IIpakTnyeckue
padoThbI

Jara
U3ydeHusl

DJIEeKTPOHHbBIE
uudposbie
oOpa3oBaTeJibHbIE

pecypcsl

ANTOPUTMBI CXKATHS TaHHBIX
3 Anroput™m Xaddmana

[Ipaktuyeckas padora no Teme "Cixatue
4 JAHHBIX C ITOMOILBIO AJITOPUTMA

Xapdmana"

5 Anroputm LZW

AHFOpI/ITMBI CKaTuAa JAHHBIX C IIOTCPSMHU.

[IpakTrueckas padota mo teme "CxaTue

TaHHBIX ¢ oTepsmu (anroputmel JPEG,
MP3)"

CkopocTh Iepe1aun JaHHBIX
[TomexoycToiuuBbIE KOABI

[IpakTuueckas pabora o Teme
"[TomexoycToiunBBIE KOABI"

Cucrembl. KOMIIOHEHTEI CUCTEMBI U KX

10 B3anMojeiicTBre. CucteMHBbI A (HeKT.
VYnpasnenue Kkak HHOOPMaMOHHBIN

nporecc. OOpaTHast CBS3b
11 Mogenu u MoaenupoBaHuE
12 I'padsr

13 Pemenwue 3amau ¢ momonrsio rpadoB

0.5



14

HepeBbs

15 OCHOBBI TEOPUH UTP
[IpaxTuyeckas padora no Teme "[lonck

16 BBIMTPBILIHON CTPATErMH B UIPE C IIOJTHOU
uHpopmanuei"

17 CpencTBa HCKYCCTBEHHOTO MHTEIUIEKTA

18 [IpaxTuyeckas padora o Teme "Cpencraa
HCKYCCTBEHHOI'O UHTeJIIeKTa"
dopmanu3anys NOHATHUS aJITOPUTMA.

19 MainHa TrlopHHTa Kak YHUBEpCaJlbHast
Mozelb Beruucinenuil. Tesuc Yépua—
TrropuHra
[IpakTuyeckas pabora no Teme

20 "CocTtaBieHue IPOCTOM MPOrpaMMBbl JUIS
MamuHbl Teropunra"

21 Mammna [Tocta

22 Hopwmainbhsie anropudmer Mapkosa
ANTOpUTMHUYECKH HEpa3peIIuMble 3a1a4H.

23 3agaua octaHoBa. HeBO3MOXKHOCTD
aBTOMATHUYECKOW OTIAJKU MPOrpaMM

24 CnoXHOCTb BBIYHCIIEHUI
[Touck mpoCTHIX YKCeN B 3aJJaHHOM

25 JIara3oHe ¢ TOMOIIBIO allTOpUTMa
«pemeto IpatocheHa

26 [IpakTuyeckas padora no Teme "[lonck
IPOCTBIX YKCEI B 33JJaHHOM J1arna3oHe"

97 MHoropa3psiHble Leble YKcia, 3a1auu

JUIMHHON apu(pMETUKH



28

29

30

31

32

33

34

35

36

37

[TpakTnyeckas paborta no Teme
"Peanu3alis BEIYUCICHUH C
MHOTrOpa3psAHbIMU YrcaaMu"

CrnoBapu (accolMaTUBHBIC MACCUBBI,
0oToOpaxeHus ). X3II-TaOIHUIIbL.
[TocTpoenue andaBUTHO-9ACTOTHOTO
cJIoBaps A7 33JJaHHOTO TEKCTa

[IpakTrueckas paboTa 1mo Teme
"IlocTpoenue anaBUTHO-4aCTOTHOI'O
cJoBaps IS 3aJIaHHOTO TekcTa'"

AHanun3 TekcTa Ha €eCTECTBEHHOM SI3BIKE.
Brigenenue mocie1oBaTeIbHOCTEN O
mabony. PerynspHbie BeIpakeHUS.
YacToTHBIN aHAIU3

[IpakTuueckas pabora no teme "Ananus
TEKCTa Ha €CTECTBEHHOM s3bIKe"

Creku. AHaNU3 MPaBUIBHOCTH CKOOOYHOTO
BBIPAKCHUS

Boruncnenue apupmernyeckoro
BBIPA)XEHUSI, 3a[IMCAHHOTO B MOCT()UKCHOM
dbopme

[IpakTudeckas pabora 1o Teme
"Brruncnenue apudmeTuaeckoro
BBIPA)XEHUSI, 3aIIMCAHHOTO B MOCT()UKCHOI
dopme"

Ouepenu. Vicnonp3oBanue odepenu ams
BPEMEHHOI'0 XPaHEHUs IaHHbIX

[IpakTruyeckas pabora 1o Teme




38

39

40

41

42

43

44

45

46

"Ucnonb3oBanue ouepenn"

HepeBbsi. Peann3zanus aepesa ¢ MOMOIIBIO
CCBUIOYHBIX CTPYKTYp. J[BOnuHBIE
(6unapusbie) nepesbs. [locTpoenne nepena
JUTSE 3aJIaHHOTO apu(METHIECKOTO
BBIPXKCHUS

[IpakTuueckas pabora o Teme
"Hcnonb30BaHUE AEPEBHEB IS
BBIYHCIICHHS apU(PMETHICCKIX
BbIpaKEHUI"

PexypcuBHBIE anropuTMBI 00X0/1a AEepeBa.
Vcronp30BaHue CTEKA M OUEPETU IS
o0xoja nepesa

PekypcuBHBIE anroputMbl 00X0/1a AepeBa.
Hcnonp3oBaHne cTeka U o4epenu st
00xo0/1a epena

Anroputmsl Ha rpadax. [Toctpoenue
MHUHHMaJIBHOTO OCTOBHOTO JIepeBa
B3BEILLICHHOT'O CBSA3HOTO
HEOPHEHTHPOBAHHOTO Tpada

O6xon rpada B rmyouny. O6xon rpada B
1110510071 0%

KonnuecTBO pa3iuyHbIX MyTEeH MEXIY
BEPIIMHAMH OPHUEHTUPOBAHHOTO
AIMKIINYEeCKOTo rpada

Anroputm JlefKCTpHI.

[IpakTuyeckas pabora o Teme
"BeruncineHue JIMHbI KpaTyaiIliero myTH




47

MEXy BeplInHaMu rpada (aaroputm
HeiikcTpsr)”

Anroputm @noina—Y opiuaia

48

3aiauu, pellaeMble ¢ TOMOIIbIO
JTUHAMUAYECKOTO MPOTPAMMUPOBAHUS:
BBIUHCIICHUE PEKYPCUBHBIX (DYHKITUI

49

[IpakTuyeckas pabora no Teme
"BpIunciieHne peKypcUBHbIX (DYHKIHHI C
MOMOIIbIO TMHAMUYECKOTO
IporpaMMupoBaHus"

50

51

52

53

54

55

56

3anaqu, pemaemMple ¢ IOMOLIbIO
JUHAMHAYECKOI0 IPOTPaMMUPOBAHUS:
MOACUYET KOJIUYECTBA BAPUAHTOB

[IpakTruueckas padota mo teme "l[lomcuér
KOJIMYECTBA BAPUAHTOB C MOMOIIBIO
JTUHAMHYECKOT0 IporpaMMupoBaHus"
3amauu, pemaeMbie ¢ TOMOIIBIO
JTUHAMHYECKOT0 IPOrpaMMHUPOBAHHUSA:

3aa4u OIITUMH3alluH

ITonsaTHe 0 mapagurmax
nporpammupoBanusi. O0630p SA3BIKOB
IPOrpaMMHUPOBAHUS

[Tonsatue 06 00BEKTHO-OPHEHTUPOBAHHOM
IPOrpaMMHUPOBAHUU

O0bekThI U Ki1acchl. CBOMCTBA U METObI
00BEKTOB

OOBbEKTHO-OPUEHTUPOBAHHbBIN aHAIN3

S7

[IpakTuyeckas paborta o Teme



"M cnoip30BaHie TOTOBEIX KJIACCOB B
nporpamme”

Pa3paboTka mporpamm Ha OCHOBE

>8 00BEKTHO-OPUEHTUPOBAHHOTO TTO/IX0/1a
[TpakTudeckas padora "Pa3paborka

59 IIPOCTOM IIPOrPAMMBI C UCIIOJIB30BAHUEM 1
KJ1accoB"
Wnkancymsuus. [paktudeckas padora mo

60 teme "Pa3paboTka Kitacca, HCIIOJIb3YOIIEro 0.5
MHKaIICYJILUI0"

61 Hacnenoranue. [Tomumopduszm

62 [IpakTuueckas pabora o Teme 1
"Pa3paboTka uepapxuu KjiaccoB"
Cpenbl OBICTPOI pa3pabOTKU MPOTPaMM.

63 [IpoexTpoBanue uHTEpPeiica
HOJI30BATEIIS

64 [IpoextupoBanue uaTepdeiica
HOJIH30BATEII

65 Hcnonp30BaHne TOTOBBIX YIPABISIEMBIX
3JIEMEHTOB JJIs IOCTPOCHUS HHTEepdetica
[IpakTuyeckas pabora 1o Teme

66 "Pa3zpaboTka mporpamMmsl ¢ rpauuecKum 1
uHTepdericom”

67 N3yueHne BTOPOro si3bIka
POTPaMMHUPOBAHUS

68 N3ydenue BTOpPOro A3bIKa
POrpaMMHPOBAHHUS

69 Oranbl KOMIIBIOTEPHO-MAaTEMaTHYECKOTO



70

71

MOJICTUPOBAHUS
JIvckpeTH3anus mpyu MaTeMaTHYECKOM
MO/JICITMPOBAHUH HETPEPHIBHBIX MTPOIECCOB.
MoenupoBaHue JIBHKESHUS

[IpakTuyeckas pabora 1o Teme
"MopenupoBaHue JBUXKEHUA"

72

MonenupoBaHie OHOJIOTMYECKHX CHCTEM.
[IpakTudeckas pabora 1o Teme
"MopenupoBaHrue OMOJIOTHUYECKUX CUCTEM"

0.5

73

74

75

76

Marematnueckre MOJIEIN B YKOHOMUKE.
BrruncnaurenbHble SKCIEPUMEHTHI C
MOJIETISIMU

BepostHocTHBIE MOAenu. [IpakTrueckas
pabora o Teme "MMuTarimoHHoe
MOJIEJTMPOBAHHUE C TOMOIIBIO0 METOIA
Momnte-Kapno"

KomnberotepHoe MoiennpoBaHue cucTeM
YIPABJICHUS

O06paboTka pe3yabTaToOB SKCIIEPUMEHTA

0.5

77

78

79

Tabmuunble (pensuoHHbIC) Oa3bl TaHHBIX

[owuck, copTupoBKa U GUIBTpALIUS
JTAHHBIX. 3ampockl Ha BBIOOPKY JAHHBIX.
3arpocsl ¢ mapaMerpaMu. Beraucisiembre
HOJIS B 3aIIpocax

[IpakTuyeckas pabora o Teme "Pabora ¢
roToBO# 0a30if JaHHBIX"

80

MHoroTtabanyHble 06a3bl JaHHbIX. THITBI
cBsizel Mexay Tabiunamu. Buemnuit



KJIFOY. HGHOCTHOCTL 0asnl JaHHBIX

[IpakTuueckas pabora o Teme

81 "Pa3paboTka MHOTOTaOIUIHOM 0a3bl
NAHHBIX"

82 3anpockl K MHOTOTA0IMYHBIM 0a3aM
TAHHBIX

83 [IpakTuueckas pabora no Teme "3anpocsl K
MHOTOTa0IMYHOM 0a3e JaHHBIX"

84 S3p1k ynpaBieHus: gaHabIME SQL
[IpakTuueckas pabora Mo Teme

85 "VrpaBneHue JaHHBIMH C TIOMOIIIBIO S3bIKA
SQL"

86 Hepensaunonnsie 6a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBbI

87 HHTepHET-IPUITOKESHUS
[ToHsATHE O CEpPBEPHOM U KIMEHTCKOU

88 qacTsx caiiTa. TeXHONIOTHS «KITUSHT —
cepBep», €€ JOCTOMHCTBA M HEOCTATKH

89 OcHosbl si3p1ka HTML

90 [IpakTuueckas pabora no teme "Coznanue
TEKCTOBOW BeO-CTpaHUITHI"

91 OcHoBgsl s1i3p1ka HTML

92 OcHosbl si3p1ka HTML
[IpakTryeckas padora o Teme "Co3nanue

93 Be0-CTPaHMIIBI, BKITFOYAIOIICH
MYJbTUMEAUNHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIC JJaHHBIE, BUICO)"

94 OcHoBBI KackaaHbIX TabmuIl ctuieit (CSS)



[TpakTrueckas paboTa 1o Teme

95 "OdopmiieHNE CTPAHUIIBI C TIOMOIIBIO 1
KaCKaJHbBIX TaOIuI] CTHIEH"

96 Cuenapuu Ha s3bike JavaScript

97 Cuenapuu Ha si3b1ke JavaScript

98 ®dopMbl HA BEO-CTpaHHUIIC

99 [IpaxTuyeckas pabora o Teme "O6paboTka 1
JTaHHbIX Gopm"

100 Pa3memenue Be6-caiiToB. Ycimyra
XOCTHHTra. 3arpy3ka ¢aiiioB Ha caiT
Kaapuposanue. UcnpaBnenue

101 nepcnexkTuBbl. ['ucrorpamma. Koppekuus
YpOBHEHN, KOPPEKIIHS IIBETA.
ObecrBeurBaHuE LIBETHBIX U300pakeHUI
BBon nzobpakeHuii ¢ HCMOIb30BaHUEM

102 pa3IMYHbIX HU(GPOBBIX YCTPOICTB. 05
[IpakTuueckas pabora no teme "O6paboTka '
udpoBsIX poTorpaduii”
Perymis. PaboTa ¢ o6mactsimu. OUIbTPHI.

103 [IpakTruueckas pabota mo teme "Petymib 0.5
udpoBbIx pororpadmit"”
MHorocnoitable n300paxenusi. TeKCToBbIe

104 ciou. Macka ciod. Kanansl. Coxpanenue
BbIJIEJICHHON 001acTu

105 [IpakTrdeckas pabora 1o Teme 1
"MHorocioiHbie n300pakeHus"

106 [ToaroroBka uiutrOCTpaIuii s BeO-CalTOB. 05

[IpakTuyeckas paborta o Teme



" AHUMHPOBaHHBIE N300paKeHUS"

Bexropnas rpaduka. Bekropuzammst

107 . 1
pPacTpOBBIX U300pAKEHUI

108 [IpakTuyeckas padota no Teme "BekTopHas 1
rpagpuka"

109 [TpyHLIMIIBI TOCTPOEHUS U PEAAKTUPOBAHUS 1
TPEXMEPHBIX MOIeTei

110 [IpakTtrueckas padota o teme "Co3nanne 1
MIPOCTBIX TPEXMEPHBIX Mozeneit"

111 Cerounslie Moaenu. Marepuassl 1

112 [IpakTrueckas padota mo teme "CeTouHble 1
Moxenn"

113 MopenupoBaHie UCTOYHUKOB OCBEIICHUSI. 1
Kamepsr

114 [IpakTuyeckas pabora 1o Teme 1
"Pennepunr"

115 AnnutuBHBIE TeXHOJ0THU (3D-nipUHTEPHI) 1

116 [IonsATHE O BUPTYaIbHOM PEATIBHOCTH U 1
JIOTIOJIHEHHOM pEallbHOCTH

117 PesepBHOE Bpems 1

118 PesepBHOE Bpemst 1

119 PesepBHOE Bpems 1

120 PesepBHOE Bpemst 1

121 PesepBHoe Bpemst 1

122 PesepBHOE Bpems 1

123 PesepBHOe Bpems 1

124 PesepBHOE Bpems 1



125 PesepBHOE Bpems 1
126 PesepBHOE Bpemst 1
127 PesepBHOE Bpems 1
128 PesepBHOE Bpemst 1
129 PesepBHOE Bpems 1
130 PesepBHOE BpeMms 1
131 PesepBHOe Bpems 1
132 Pe3epBHOE Bpems 1
133 PesepBHOE BpeMms 1
134 PesepBHOe Bpemst 1
135 PeszepBHOE BpeMmst 1
136 PesepBHOe Bpems 1
OBLIEE KOJIMYECTBO YACOB 110 136 36.5

ITPOTPAMME







IMPOBEPAEMBIE HA EI'D 11O HHO®OPMATHUKE TPEBOBAHMUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
ITPOI'PAMMBI CPEJJTHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBepPseMOro
TpeOOBaHUS

1.

11

IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJabTaTaM OCBOECHUS
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbI CpeHero 001ero
o0pa3zoBaHust

3namo (nonumams)

IloHnMaHKe OCHOBHBIX HPUHIMIIOB YCTPOMCTBA U (DYHKIIMOHUPOBAHMS
COBPEMEHHBIX CTAIMOHAPHBIX M MOOWMJIBHBIX KOMITBIOTEPOB; TEHACHIIHIMA
pa3BUTHs KOMIIBIOTEPHBIX TEXHOJIOTUMH; BIIQJICHUE HABBIKAMHU pPabOTHI C
ONEPALMOHHBIMA CHCTEMaMM U OCHOBHBIMHM BUAAMU HPOTPAMMHOIO
o0ecnieueHus s penieHus  y4dyeOHbIX 3aJady 1o  BbIOpaHHOMU

cricnyajin3anuuu

1.2

Hanuuue mnpencraBiaeHuit o 0a30BbIX MNPHUHLMIAX OpPraHU3allMM |

(YHKIIMOHMPOBAHUS KOMITBIOTEPHBIX CeTei

1.3

14

[ToHnMaHWe OCHOBHBIX IMPHHIMIOB JHUCKPETU3AlUU PA3JIMYHBIX BHIIOB
uHpopMaun

[lonumanue 0a30BBIX AITOPUTMOB OOpPaOOTKH YHCIOBOM M TEKCTOBOM
uHpopManuu (3amMCh YHCENT B IO3UIHMOHHONW CHCTEME CUHCIICHUS,
JETMMOCTh LIENBIX YUCENT; HaXOX/IEHHE BCEX MPOCTHIX YHCENT B 33JlaHHOM
IuamnasoHe; 00paboTka MHOTOPA3pSAHBIX —IENBIX YWCEN; aHaJIH3

CHUMBOJIBHBIX CTPOK U APYTUX), AITOPUTMOB ITIOMCKA U COPTUPOBKHU

1.5

3HaHue (bYHKI_[I/IOHaJIBHBIC BO3MOXHOCTH HHCTPYMCHTAJIBHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Brnanenue OCHOBHBIMHU CBEIEHUSAMH O 0a3ax JaHHBIX, UX CTPYKTYpE,

CpeAcTBax CO3AaHus M pabOTHI ¢ HUMH

1.7

1.8

[ToHnMaHue BO3MOKHOCTEW U OIPaHUYEHUN TEXHOJIOTMI NCKYCCTBEHHOTO
MHTEJUIEKTa B pa3IMYHbIX OONACTAX; HAJIWYME TNPEACTaBICHUN 00
UCMOJNb30BAaHUM  HMH(MOPMAIMOHHBIX  TEXHOJOTMH B pa3iIM4YHBIX

npodeccroHanbHbIX chepax

Bianenne TteopeTmdyecknM anmapaTtoM, MO3BOJISIFOIIMM  OCYILECTBIISITh
MIPEACTABJICHUE 3aJJAHHOTO HAaTypAJIbHOI'O YKCJIA B PA3JIMYHBIX CHCTEMAaxX
CUMCIICHUS; BBINOJHATH MPeoOpa3OBaHUSl JIOTUYECKUX BBIPAKEHUH,
UCTONB3Yysl 3aKOHBI aJreOphbl JIOTUKHU; OINpPEeNATh KpaTdalluii myTb BO
B3BEIICHHOM rpad)eé M KOJIMYECTBO IyTed MEXAy BepIIMHAMU

OPHEHTUPOBAHHOTO AlMKINYECKOTo rpada




2.1

2.2

2.3

2.4

2.5

2.6

2.7

Ymemo

YMeHHE HCIOIb30BATh KOMIIBIOTEPHO-MATEMAaTUYECKUE MOJEIH U
aHanmn3a 00OBEKTOB U IMPOIECCOB: (HOPMYTUPOBATH LIEJIb MOJICTUPOBAHMUSA,
BBIIIOJIHATh AQHAJIN3 PE3YJIbTATOB, MOJIYYCHHBIX B XOAE MOJCIHPOBAHMS,
OLICHMBATh a/IEKBaTHOCTb MOJEIN MOJEIUPYEMOMY OOBEKTY WU

MPOLECCY; MPEACTABIATh PE3YIbTATHI MOJICTUPOBAHKS B HATJISTHOM BUIE

YMmenue kinaccupUIMpOBaTH OCHOBHBIC 3aJlayll  aHAIW3a JaHHBIX
(mporHo3upoBaHue, KIaccupuKanus, KJIacTepU3alINs, aHaIu3
OTKJIOHEHHI{); TIOHMMATh TOCJIEI0BATEIILHOCTh PEIeHUs 3a7ad aHalu3a
JAHHBIX: COOp MEPBUYHBIX JAHHBIX, OUMCTKA W OIICHKA Ka4yeCTBA JAHHBIX,
BbIOOp W (WM) TIOCTPOCHHE MOJENIH, TNpeodpa3oBaHWE JTAHHBIX,

BU3YyaJin3alud JaHHBIX, HHTCPIPCTAIUA PC3YJIbTATOB

YMeHue onpeaensTh HHPOPMALMOHHBIH 00BEM TEKCTOBBIX, TpapUUECKUX
U 3BYKOBBIX JIaHHBIX IIPH 33JaHHBIX NTapaMeTpax AUCKPETU3aluu. Y MEHHE
ONpPEAENATh CPEJHIOI CKOpPOCTh IEepeladd  JaHHBIX, OLICHHUBATh
U3MEHEHHE BPEMEHHM TMepelaud MpU H3MEHEHMH HWH(POPMALUOHHOTO

00BbEMa JTaHHBIX M XapaKTEPUCTUK KaHaja CBSI3U

YMeHHue CTpOuTh KO/, OOECNEeYMBAIOMIMM HAUMEHBIIYI0 BO3MOXKHYIO

CPEJHIO0 JUIMHY COOOIIEHUS PU U3BECTHOM YaCTOTE CUMBOJIOB

YMeHue uCnoiap30BaTh IPU PEUIEHUWU 3a7ad CBOMCTBA IMO3ULIMOHHOU
3allMCH YUCEJI, aJITOPUTMbI MOCTPOECHUS 3allMCH YHWCIA B IMO3ULUMOHHOU
CHUCTEME CUHMCIICHMS C 3aJaHHBIM OCHOBAHUEM M IOCTPOECHUS YHUCHa I10
CTPOKE, COJAEpXalledl 3amuch 3TOr0 4YHMCJIA B IO3ULHUOHHOM CHCTEME
CUMCJIEHUS €  3aJJaHHBIM  OCHOBAaHWEM;  YMEHHE  BBIINOJHSATH

apI/I(bMeTI/I‘-IeCKI/Ie OIICpalru B MO3UITUOHHBIX CUCTEMAX CHUCIICHUSA

YMeHue CTpOuTh JIOTUYECKOE BBIPAXKEHHE B JU3BIOHKTHBHOH H
KOHBIOHKTHBHOM  HOpMalbHBIX ¢opMax 1O 3aJaHHOM  TabmuIe
UCTUHHOCTH; HCCIeloBaThb 00JacTb HCTMHHOCTH  BBICKA3bIBAHMUS,

COACPIKAIICTO IIECPEMCHHEBIC,; PCIIATh HECCIIOKHBIC JIOTHYCCKUC YPABHCHUS

YMeHne pemarb ajlrOpUTMHUYECKHE 3a/iadd, CBS3aHHBIC C aHAJIU30M
rpadoB (3ama4u MOCTPOCHUS] ONTHUMAIBHOTO TYTH MEXAY BEpIIMHAMHU
rpada, onpeneycHus] KOJUYECTBA PA3INIHBIX IMyTeH MEXIy BEpIIMHAMHM

OPHUCHTHUPOBAHHOT'O alJTUKIIMYCCKOT'O rpa(ba)

2.8

YMeHue ucnoap30BaTh JEPEBbS MPU aHAIU3E U MOCTPOECHUH KOAOB U IS
Mpe/ICTaBICHHUsT apU(METHUECKUX BBIPAXKCHHUM, MPH PEIICHUH 3a71ad
MOWCKAa W COPTUPOBKH; YMEHHE CTPOUTH AEPEBO WIPHI MO 3aJaHHOMY
ANTOpPUTMY; pa3padaThiBaTh U OOOCHOBBIBATH BBIUTPHINIHYIO CTPATETHIO

UTPBI



2.9

2.10

211

2.12

2.13

YmMmenue AHAJIM3UPOBATL  AJITOPUTMBI  C  HUCIOJIB30BAHUCM Ta6JII/II_[
TPAaCCUPOBKH,; OIPCACIIATD 0e3 HCIOJIb30BaHUs KOMIIBIOTEpa PEC3YyJIbTaThbl
BBITNMOJIHCHUS HECJIOKHBIX ITPOTpaMM, BKIHOYAIOMIUX IMUKJIIbI, BETBJICHUA U

moammporpaMmsal, IMpH 3aJaHHBIX UCXOOHBIX JaHHBIX

YMeHue OmpenensiT CIOKHOCTh M3Y4aeMbIX B Kypce 0a30BbIX
aITOPUTMOB (CyMMHpOBAHHE IJIEMEHTOB MAacCHBa, COPTHPOBKAa MaccCHBa,
nepeOdOpHble AITOPUTMBI, JBOMYHBIA TOMCK) U TPHBOIAUTH MPUMEPHI

HECKOJIbKHX aJITOPUTMOB pa3H0171 CJIO)KHOCTHU ISl pCIICHUA OJHOM 3a7aun

BianeHue yHHUBEPCAIBHBIM  SI3BIKOM IIPOIPAMMHMPOBAHUSA  BBICOKOI'O
ypoBHs (ITackans, Python, Java, C++, C#), npencraBieHussMu 0 6a30BBIX
THMAxX JaHHBIX U CTPYKTypax NaHHBIX; YMEHHE HCIIOIb30BaTh OCHOBHEIC
YVIpaBIAIOIIAE  KOHCTPYKIMH;,  yYMEHHE  OCYIIECTBJIATHL  aHAIW3
NPE/UIOKEHHONH  MPOTpaMMBl:  OMpPENENATh  pe3yabTaTbl  pabOoThI
MPOTrpaMMBbl MPH 3aJaHHBIX UCXOJHBIX JTAHHBIX; OMPEICINIATh, MPH KaKUX
HUCXOJHBIX JAaHHBIX BO3MOXHO IIOJTYYCHHUC YKa3aHHBIX PC3YJIbTAaTOB,
BBISIBJISITH JIAHHBIE, KOTOpPblE MOTYT MpPHBECTH K oOmuOke B padote
[IPOrPaMMBlI; ¢dbopMynaMpOBaTh  MPEUIOKEHUS MO  yIYYIICHHUIO

IIPOrPaMMHOT0 KO/1a

YMeHue peanu3oBbIBaTh Ha BBIOPAHHOM JUI  HM3Y4YCHHS  SI3BIKE
nporpamMmmupoBaHus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
THUIOBBIE AJITOPUTMBI 0OPaOOTKH YHCEII, YUCIOBBIX MOCIIEA0BATENLHOCTEH
M MacCHMBOB: TIPEJACTaBICHHME 4YHWCla B BUAE HaboOpa MPOCTHIX
COMHOJKHUTEJEH; HaX0XKJIEeHHE MaKCUMaJIbHOW (MMHUMAaJIbHOW) IM(pHI
HaTypaJbHOI'O YHUCIIA, 3alIUCAHHOIO B CUCTEME CUUCIIEHHUS] C OCHOBAHUEM,
He mnpeBblmaromuM 10; BbelUMCIEHHE OOOOIIEHHBIX XapaKTEPUCTUK
9JIEMEHTOB MAaccHBa WJIM UHCJIOBOM MOCIEI0BAaTENbHOCTH (CYMMBI,
NPOU3BEACHUS  CPEOHEro  apu(METUYECKOro, MHHHUMAJIBHOTO |
MaKCUMAaJIbHOTO 3JIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, yIOBJIETBOPSIIOIIUX
3aJJaHHOMY YCIIOBHMIO); COPTHUPOBKY JJIEMEHTOB MAacCHBa; yMEHHE
UCTOJNB30BaTh B MPOTpaMMax JaHHbIE pPA3TUYHBIX THIIOB C YYETOM
OTpaHUYEHUI Ha AMANa30H MX BO3MOXKHBIX 3HAYCHWH, MPUMEHSATh NpPHU
pelIeHUH 3a/1a4 CTPYKTYpPbI JaHHBIX (CHHMCKH, CIOBapH, CTEKH, OYepey,
JIepEBBS); IPUMEHSTh CTaHAAPTHBIE U COOCTBEHHBIC MOANPOTPAMMBI IS
00pabOTKM YHCIIOBBIX JAaHHBIX W CHMBOJBHBIX CTPOK; HUCIOIB30BATH MPH
pa3paboTke MmporpamMm OUOJIMOTEKH MOANPOrpaMM; YMEHHE HCIIOJIb30BaTh

CpeACTBa OTIAKU MPOTPaMM B CpeJie IPOTPaMMHUPOBAHHSI

YMmenue HCIIOJIB30BaTh QJICKTPOHHBIC Ta6J'II/II_U>I JUIA aHaJInu3a,

MpEeACTaBICHUS M 00pabOTKM JaHHBIX (BKJIFOYAsi BHIOOP ONTHMAIBHOTO



2.14

peleHust, moa0op JMHUM TPEHJA, pEelIeHHe 3a7ad MPOTHO3HPOBAHUA);
YMEHHE HCMOJIb30BaTh TAOJUYHBIE (PENALUOHHBbIE) 0a3bl JaHHBIX MU

CIIpaBOYHBIC CUCTCMbI

YMeHue OpraHu30BbIBaTh JIMYHOE HH(POPMALMOHHOE NPOCTPAHCTBO C
UCMOJb30BAHUEM  Pa3IMYHBIX  CPEACTB  IU(PPOBBIX  TEXHOJOTHIA;
MMOHMMAaHUE BO3MOXKHOCTEH LHM(PPOBBIX CEPBUCOB T'OCYAAPCTBEHHBIX

yCIyT, TUPPOBLIX 00pa30BaTENbHBIX CEPBHCOB



INEPEYEHD 2JIEMEHTOB COAEPXAHUS, ITIPOBEPAEMBbBIX HA EI'D
ITO TH®OPMATHUKE

Kon
1

1.1

1.2

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUA

Hudposas rpaMoTHOCTH

OcCHOBHBIE TEHJICHIIUU Pa3BUTHsI KOMIIBIOTEPHBIX TEXHOJIOTUH. [lapamiensHble
BBIUKCIICHHs. MHOromnponeccopHusle cucteMsl. Pacnipenenénnsie

BBIYMCIIUTEILHBIE CUCTEMBI U 00pa0OTKa OOJIBIINX TaHHBIX

[TpyHIMIIBI MOCTPOCHMSI W allapaTHbIE KOMIIOHEHTHI KOMITBIOTEPHBIX CETeH.
CereBble mnporokodbl. Cerb WHTepHeT. Anpecanuss B cetu HHTEpHeT.
IIporokoiner creka TCP/IP. Cucrema nomenHbsix uMméEH. Pa3nenenue IP-cetn Ha

noaCCTH C MIOMOIIBIO MaCOK HO,HCCTGﬁ

1.3

1.4

1.5

QaiinoBast cuctema. Ilouck B ¢aitnoBoii cucreme. IlpuHIMNIBI pa3MenieHus u
UMeHOBaHMs (ailioB B jgonroBpeMeHHOM mnamsatu. [laGmoHbl juis onmucaHus
rpyni ¢aiinos

CkopocTe  mepenaud  JAaHHBIX. 3aBUCUMOCTb  BpPEMEHM  Iepefadyd  OT

nH(GOPMaLIMOHHOTO 00BEMA TaHHBIX M XapaKTEPUCTUK KaHaja CBSI3U

HIudpoanue nanHbIXx. CUMMeTpUYHble U HecuMMeTpuuHble muppsl. [ndpst
npoctoi 3amensl. udp Llesaps. 1udp Buxenepa. Anroputm mudpoBaHus
RSA

1.6

2.1

2.2

2.3

Kozpl, no3Bosistonine oOHapyUBaTh U UCHPABIIATH OMINOKH, BOSHUKAIOIINE MTPU
nepenaye naHHbIX. Paccrostuue Xommunra. KonupoBanue ¢ moBTOpeHnEeM OUTOB.

Koasl XomMmunra
TeopeTnueckre 0CHOBBI HHPOPMATHKU

JABonuHoe  koaupoBaHue. PaBHOMEpHBIE U HEPABHOMEpPHBIE  KOJBI.
JlexonupoBaH#e COOOIICHUM, 3alMMCAHHBIX C TIOMOIIBbIO HEPABHOMEPHBIX KOJIOB.
VYcnosue ®ano. ITocTpoeHue OIHO3HAYHO JEKOJAMPYEMBIX KOJOB C MOMOIIBIO
JepeBa

Teopernueckre TOAXOABI K OIEHKE KoiudecTBa uHMopmaruu. EauHuUIb
U3MEpeHusl KojuuecTBa uWHPopManuu. AnpaBUTHBIA MMOIXOA K OICHKE
KOJIM4YecTBa WMHQPOpMAIU. 3aKkoH aamuTuBHOCTH uHGpopManuu. Dopmyna

Xaptiau. Madopmanus u BepostHocTs. Popmyina [llennona

CucTeMBbl CYHCIICHMA. PaSBépHYTaFI 3a1cCh LCJIbIX H I[pO6HBIX Yuccil B
HOSHHHOHHOﬁ cucreMe cuuciienus. CBoiicTBa HOSHHHOHHOﬁ 3aIlIMCu 4ucjia:
KOJIMYECTBO HI/I(i)p B 3anucCH, IIprU3HAK JCJIMMOCTHU YHCJIa HA OCHOBAHUEC CUCTCMBI
CUHUCIJICHUA. AJ'IFOpI/ITM nepeBoJa neyoro 4ucjia mu3 P-u4HOI cCHUCTEMBI CUHCIICHUS

B ACCATUYHYIO. AHFOpI/ITM nepeBoJa KOHe4YHOM P-muHOi IIpO6I/I B ACCATUYHYIO.
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AJNTOpUTM MEpeBOJia LEJIOr0 YUCia U3 JIECITUYHOM CHUCTEMbl cuucieHus B P-
nuyHyr. IlepeBog KOHEUHON JecATHYHOM Jpobu B P-nunyro. J[BomuHas,
BOCBbMEpPUYHAS U IIECTHAILATEPUYHAST CUCTEMBI CUHCIICHHUS, CBSA3b MEXKIYy HUMHU.

ApudmeTrnueckue onepanuy B MO3UIMOHHBIX CUCTEMaX CUYUCIICHUS

TpOI/I‘lHaH YpPaBHOBCUICHHAA CUCTEMA CUUCIICHUA. I[BOI/ILIHO'I[GC}ITI/ILIHSJI CHUCTEMaA

CUHCJICHUA

2.5

2.6

2.7

2.8

2.9

Koauposanue tekcroB. Koguposka ASCIIL. Ognobaiitabie koaupoBku. CtanaapT
UNICODE. Koaupoka UTF-8. Omnpenenenne wundopmanuoHHOro oo6béMa

TEKCTOBBIX COOOILEHUI

Koauposanue nzobpaxenuii. Ouenka nHGOpMaMOHHOTO 00bEMa rpadruecKux
JAHHBIX TPH 3aJIaHHBIX Pa3peIIeHUH U TITyOMHE KOIUpOBaHMS IBeTa. LIBeToBBIC
mozaenn. KomaupoBanme 3Byka. OneHka MHPOPMAIMOHHOTO 00BEMA 3BYKOBBIX

JaHHBIX IIPH 3aJIaHHBIX YaCTOTC AUCKPETU3AINU U pa3pAAHOCTU KOAUPOBAHUSA

Anrebpa goruku. IloHsiTMe BBICKa3bIBaHMs. BbICKa3bIBaTeNbHBIE (HOPMBI
(mpeaukatsl). KBaHTOpPBI CyILIECTBOBaHMS U BCEOOIIIHOCTH.

Jlormueckue onepauuu. Tabmuipl HMCTUHHOCTU. Jlormueckue BbIpaXKEHUS.
Jlornueckue ToxxaecTsa. Jlornueckue onepannu 1 onepanuy Haj MHOXKECTBAMH.
3aKkoHBl anreOpspl JIOTMKH. OKBUBAJIECHTHBbIE MpPeoOpa3oBaHUs JIOIMUYECKUX
BBIpa)kKeHMI. Jlornueckue ypaBHEHHs U CUCTEMBI YPaBHEHUM.

Jlornyeckne (GyHKUMU. 3aBHCUMOCTH KOJHMYECTBA BO3MOXHBIX JIOTHYECKUX
(GyHKLIUH OT KOJTMYECTBA apTyMEHTOB.

Kanonnueckue GopMbI JIOTHIECKUX BBIPAKEHUHN

CoBepllleHHbIE  TU3BIOHKTHBHBIE KOHBIOHKTUBHBIE HOPMAallbHbIE  (OPMBIL,

AJITOPUTMBI UX ITOCTPOCHUA T10 Ta6J'II/IHC HCTUHHOCTH

Jlormdyeckue nsneMeHTBI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
Muoropa3psansiii cymmatop. [locTpoeHne cxem Ha JTOTHYECKUX DJIEMEHTaxX I0
3a/IaHHOMY JIOTHYECKOMY BBIPQKEHHUIO. 3aliCh JIOTHYECKOTO BBIPAKEHHUS I10

JIOTUYECKOU CXEMeE

2.10

2.11

Mopnenn u mopnenupoBanue. llenn mopenupoBaHus. AIEKBATHOCTb MOJENU
MoJeIupyeMoMy 00BeKTY Win npoueccy. @opManuszanus IPUKIaIHbIX 3a/1a4.
[IpencraBnenue pe3yabTaToOB MOJCIUPOBAHMS B BUE, YIOOHOM JUIs BOCIIPUSATHS

yesioBeKkoM. ['paduueckoe npescraBiieHne JaHHBIX (CXeMbI, TaOIUIbL, TPadUKH).

[IpeacraBneHue T1eNBIX YHCET B MaMATH KoMibioTepa. OTrpaHUYeHHOCTH
JUana3oHa 4YHceNl TMpH OrPaHMYEHUU KOJWYecTBa paspsanoB. llepemonHenue
paspsaHO# ceTku. be33HakoBbIe U 3HAKOBHIE JaHHbBIC. 3HAKOBBIM OUT. [IBOMYHBIIA
JIOTIOJTHUTENBHBIN KOJI OTPULIATENIbHBIX YHCET.

[TobutoBble Jormueckue omneparuu. Jlornyeckmid, apudMeTHYECKUA U

mukanaecknii  casur.  LludpoBanne ¢ moMompl0 MOOWTOBOW — OTEpaIiuu
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«uckmougaromee NJIN»»

[IpencraBneHue BELIECTBEHHBIX YKCEN B MAMATH KOMIIbIOTEpa. 3Hayaulasi 4acTh
U TOpsAAOK uucia. Jlmama3oH 3HAYEeHWH BeIIECTBEHHBIX uucenl. [Ipobimemsl
XpPaHEHHUS BEILIECTBEHHBIX YHUCEN, CBA3AHHBIE C OrPAaHUYCHHEM KOJIUYECTBA
pa3psnoB. BbllonHeHWE onepanuii ¢ BEUICCTBEHHBIMU YHUCIIAMH, HAKOIUICHUE

OILINOOK IMPU BBIYUCIICHUAX

2.13

2.14

2.15

2.16

3.1

3.2

3.3

3.4

I'padbl. OcHoBHbIe moHATHS. Buasl rpados. Onucanue rpadoB ¢ HOMOIIbIO
MaTpULl CMEXHOCTH, BECOBBIX MAaTpHIl, CHUCKOB CMEXHOCTH. PelieHue
QITOPUTMUYECKUX 3a]ad, CBS3aHHBIX C aHajau3oM rpadoB (IOcTpoeHHe
ONTUMAJIBHOIO MYTH MEXAYy BepIIMHAMHU rpada, oIpeaesieHue KOoIM4YecTBa
pa3IM4YHBIX IyTE€d MEXKIy BEPIIMHAMU OPHEHTUPOBAHHOIO AlMKIAYECKOTO
rpaca)

HepeBbsa. bunapnoe nepeBo. JlepeBbsi moumcka. CmocoObl 00Xxoma Jepesa.
[IpencraBnenne apupmMeTHYECKHX BBIpAXEHUN B BUE AepeBa. Mcmonb3oBaHue

rpadoB U AEPEBBHEB NPH OMHMCAHUN OOBEKTOB U MPOLIECCOB OKPYKAIOIIET0 MUPA

JIuCKpeTHBIE UTPHI IBYX UTPOKOB ¢ TOJHOW MHpopMmarueil. [loctpoerne nepesa
nepebopa BapUaHTOB, OMNHCAHME CTPAaTerMH UIPhl B TaOMWYHON QopMme.

BI)II/Il"pBIH_IHHe 1 MIPOUTPLINIHBIC TO3UITHUN. Briur PBIIIHBIC CTPATCTUU

CpenctBa  HCKYCCTBEHHOTO  WHTelsiekTa. Mpentudukammss W TOHCK
n300pakeHui, pacrno3HaBaHue juil. Vcmonb30BaHHe METOJOB HCKYCCTBEHHOTO
MHTEIJIEKTa B 00yJaronux cucremax. Mcrnonb3oBaHue METOA0B UCKYCCTBEHHOTO

UHTEJUIEKTa B podoToTexHuke. MuTepHer Bemeil. Heliponuslie cetn
ANTOpPUTMBI M IPOTPAMMHPOBAHHE

dopmanu3anus NoHATHA anropurMma. MammHa ThIOpHHra Kak yHUBEpCAJIbHAs

MOJEJb BBIYUCICHUN

OrneHka CIIO)KHOCTH BbIUMCIEHUH. Bpems paboTel W 00BEM uCHONb3yeMon
namsATH, WX 3aBUCUMOCTb OT pa3Mepa HCXOAHBIX JaHHBIX. OleHka
ACUMITOTUYECKOW CIIO)KHOCTH aJITOPUTMOB. AJITOPUTMBI ITOJIMHOMHAJIBHON
cioxxkHoctu. IlepeGopuble anroputmsel. [IpuMepsl pa3iIWYHBIX —AJITOPUTMOB

PCIICHUA OI[HOﬁ 3ala4r, KOTOPbIC UMCIOT PA3JIMYHYIO CIIOKHOCTDH

OmnpeneneHue BO3MOXHBIX PE3YJIbTaTOB pPAaOOTHI MPOCTEUIIMX aJTOPUTMOB
YIOPAaBICHUS HUCHOIHUTENSMU U BBIYMCIUTENBHBIX alroputMoB. OnpeneneHue

HCXOOHBIX OAHHBIX, ITPHU KOTOPLIX aJITOPUTM MOKCT 1aTb Tpe6yeMBII71 pe3yiabTaT

Anroput™Mbl 00pa0OTKM HATYpaJbHBIX YHCEIN, 3alMCAHHBIX B TO3UIIMOHHBIX
cucTeMax CUHMCIeHMs: pa3OMeHHe 3alucu 4Yuciaa Ha OTAEIbHbIE LUQPHI,
HAXOXXICHWE CYMMBl W TIPOM3BEICHUA NH(DP, HAXOKIACHHE MaKCUMAIIbHOW

(MMHUMAaJIBHON) LIUPPBHI.



3.5

3.6

3.7

3.8

3.9

3.10

[IpencraBnenue uucia B BuAe HAOOpa MPOCTBIX COMHOMKHUTENICH. AJNTOPUTM
OBICTPOro BO3BENIEHUS B cTeNeHb. [IoMcK MPOCTHIX YKcen B 3a/IaHHOM JIHara3oHe

C TIOMOIIIBIO aNITOPUTMA «pemieTo JpaTtocheHar
MHoropa3psigHbie IeNbIe Yncia, 3aJa4i JUIMHHON apudMeTuKu

S3pik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbsl naHHBIX:
LEJIOYHCIICHHbIE, BEIIECTBEHHbIC, CHMBOJbHBIC, JOrHueckue. BerBiueHus.
Crnoxusie ycnoBus. kst ¢ ycnoBuem. LIUKIIbI 10 IEpeMEHHOM.

OO6paboTka NaHHBIX, XpaHALMXCS B Qaitnax. TekcToBsle M BOMUYHBIE (ailbl.
daiinoBble nepeMeHHble (¢ailnoBble ykazarenu). Utenue u3 Qaiina. 3anuck B
daiin.

Pa36uenue 3amaun Ha moazanayu. [loamporpaMmel (porieAypsl U PyHKITUN).

Hcnonp3oBanue cTaHAApTHON OMOIMOTEKH SI3bIKA TPOTPAMMUPOBAHUS

Pexypcusi. PexkypcuBHble mpouemypbl U ¢yHKuuu. Vcnoip3oBaHue creka JUIs

OpraHu3alyy PEKYpCUBHBIX BBI30BOB

Uucnennsle MeToabpl. ToyHOE M MPUONMKEHHOE pelIeHus 3agauu. YucieHHoe
pelleHre YpaBHEHMM C IOMOIIbIO Ioadopa mapamerpa. UHCIEHHbIE METOJBI
pellieHUs. ypaBHEHMH: MeToh Iepedopa, METOA IOJIOBUHHOIO  JCJICHHUS.
[TpubnmxEHHOEe BBHIYMCICHUE JUIMH KPUBBIX. Berumcnenue ruiomazei ¢uryp c
IOMOIIbI0 YHCIEHHBIX METOJOB (METOJA MNPSAMOYTOJbHUKOB, METOJl Tpareuui).
[Touck makcumyma (MUHUMYMa) QYHKUMH OJHOW TEPEeMEHHOW MEeTOJ0M

INOJIOBUHHOT'O OCJIICHUA

OOpaboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble — (YHKIUU  S3bIKa
MIpOrpaMMUPOBAHUS ISl 00PaObOTKH CHMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CHMBOJIBHBIX CTPOK: TOJICUYET KOJIMYECTBA TIOSIBJICHHUH CHMBOJIAa B CTPOKE,
pa30HeHne CTPOKU Ha CJOBa MO MPOOETbHBIM CHMBOJAM, TOUCK TMOJCTPOKH
BHYTPU JaHHOW CTPOKH, 3aME€HAa HaWJEeHHOW MOACTPOKH Ha APYTYIO CTPOKY.
['eHepanusi Bcex CIOB B HEKOTOpPOM aiihaBUTE, YAOBICTBOPSIOUINX 33JaHHBIM

orpannuyeHusM. [IpeoOpa3zoBaHue yucia B CHMBOJIBHYIO CTPOKY U 00paTHO

MaccuBbl W MOCJIENOBAaTENILHOCTH  YHWCEN. BbrumcieHne  000OMEHHBIX
XapaKTepUCTHK D3JIEMEHTOB MacCHBa WM YHCIOBOW IOCIEIOBATEIHLHOCTH
(CyMMBI, TIPOU3BEACHHUS, CpPEIHEro apuPMETHUYECKOTO, MHUHHUMAIBHOTO |
MaKCUMaJbHOTO 3JEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YIOBIETBOPSIOIINX
3aJJaHHOMY YCJIOBHIO). JIMHEHHBIH TOWCK 3aJaHHOTO 3HAYCHHWS B MAcCCHBE.
AnTOpUTMBI PabOTHI C 3JIEMEHTaMH MAacCHBa C OJHOKPATHBIM TPOCMOTPOM
maccuBa. COpTHpOBKa OJHOMEpPHOTO0 MaccuBa. [IpocThie METOIBI COPTUPOBKHU
(MeTon Ty3bIpbKa, METOJ BBIOOpa, COPTHpPOBKA BCcTaBKkamu). COpTHUpPOBKA
ciusitaueM. breictpast coptupoBka maccuBa (anroput™ QuickSort). J[BowuHbIi

MOMCK B OTCOPTUPOBAHHOM MACCHBE



3.11

JlByMepHbIE MacCHBBl (MaTpHibl). AJITOPUTMBI 00pabOTKH  JBYMEPHBIX
MacCHBOB: 3allOJIHEHHE JIBYMEPHOI'O UHCIOBOI'O MaccHBa IO 3aJaHHBIM
IpaBUiIaM, MOMUCK 3JIEMEHTa B JIBYMEPHOM MAacCCHBE, BBIYMCIEHHE MaKCUMyMa
(MMHMMYyMa) U CYMMBbI 3JIEMEHTOB JIBYMEPHOI'O MaccHBa, IEPECTaHOBKA CTPOK U

CTOJ'I6IIOB ABYMCPHOI'0O MaCCHBa

3.12

CnoBapu  (accolMaTUBHbIE  MAacCHBBI,  OTOOpaxkeHUs).  Xd3UI-TaOJIHIIbL.

HOCTpOCHI/Ie aJ'I(I)aBI/ITHO-‘-IaCTOTHOFO CJIOBApA U1 3aJaHHOT'O TCKCTA

3.13

3.14

Crexkn. AHamM3 TPaBWIBHOCTH CKOOOYHOTO  BBIpXKCHHSA. Bbramcienne
apru(METHYECKOTO BBIPAXKEHUS, 3aIMCAHHOTO B MOCTPUKCHON popme.

Ouepenu. Mcrionp3oBanne ovdepein 1isi BpeMEHHOTO XpaHEHHUS TaHHBIX

Anroputmbl Ha rpadax. IlocTpoeHHMe MHHMMAIBHOTO OCTOBHOI'O JE€peBa
B3BEIICHHOTO CBS3HOTO HEOPHUEHTHPOBAHHOTO rpada. KomuuecTBo pa3nnyHBbIX
nyTel MeX1y BEpIIMHAMHU OPUEHTUPOBAHHOTO allUKINYECKOro rpada. AIroputm

Jenkerpol

3.15

3.16

3.17

4.1

HepeBps. Peammsanus nepeBa ¢ IMOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUHBIE
(Oounapusie) nepeBbs. [locTpoeHme nepeBa aisi 3aJaHHOTO APUPMETHIECKOTO
BbIpakeHUs. PekypcuBHBIE aaropuT™Mbl 00xoaa Jepesa. Mcnonabp3oBaHue creka u
ouepeau s 00xoza aepeBa

JluHamuueckoe nIporpaMMUPOBAHNE KaK METOJ PEIIEHUS 3a]a4 C COXPaHEHUEM
IMPOMEIKYTOYHBIX PE3YJIBTATOB. 33}13‘11/1, pemracMbIC C IMMOMOMIIBIO JUHAMHUYCCKOI'O
IPOrpaMMUPOBAHUS: BBIUUCICHUE PEKYPCUBHBIX (QYHKIUH, MOICYET KOJINYECTBA

BAapHUAHTOB, 3aa41 ONITUMU3AlIUN

[lonatue 00 OOBEKTHO-OPUEHTHPOBAHHOM NPOrpaMMupoBaHUH. OOBEKTH H
kiaccel. CBoiicTBa U MeTo/1bl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBINA AHAIN3.
Pa3paboTka mporpaMmM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO TMOAXOA.

Wukarnicynsauus, HaclieJoBaHue, ToTuMophu3m
HudopmaninoHHbIEe TEXHOJIOTUN

AHnanmu3 naHHbIX. OCHOBHBIE 33Jlayd  aHaJIW3a JAHHBIX: IPOTHO3MPOBAHUE,
KJacCU(pUKalus, KilacTepu3anus, aHaiu3 OTkIoHeHWi. IlocnmemoBarenbHOCTH
pelIeHus 3a/1a4y aHaau3a JaHHBIX: COOp MEPBUYHBIX JTAaHHBIX, OYUCTKA M OIEHKA
KayecTBa MJAaHHBIX, BBIOOp U (WJIM) TOCTPOEHUE MOJENH, MpeodpazoBaHUE
JAHHBIX, BU3Yyalu3als JaHHBIX, UHTepHperauus pesynbTaToB. [IporpamMmubie
cpenctBa W VHTEpHET-CEpBHUCH UII OOpaOOTKM M TPEICTABJICHUS JIaHHBIX.

Bonwimme nannpie. MammaHOE 00yueHue

4.2

AHanM3 JaHHBIX C TIOMOIIBIO JJICKTPOHHBIX TAONWIl. BBIYUCIECHUE CYMMBI,
CpemHero  apu(MeTHUecKoro, HaubOonibliero (HaUMEHbBIIEro)  3HAYEHUS

nuarnazoHa. Berancienune koddduimenta KOppensuuu JBYX pSIOB JIaHHBIX.



[Moctpoenne crombuaThX, JTUHEWYATHIX W KPYroBbIX auarpamm. Iloctpoenue
rpadukoB ¢pyHknmii. [Togbop muHUM TpeHa, perieHue 3a1a4 MPOrHO3UPOBAHUS.

Pemenue 3aaa4 ONTUMH3alHU C TIOMOIIBIO 3JICKTPOHHBIX Ta6JII/ILI

4.3

4.4

4.5

Jluckperuzauusi Npd  MAaTEMaTUYECKOM  MOJEITUPOBAHUU  HENPEPHIBHBIX
nporeccoB. MogenupoBanue JBIWKEHUS. MojenupoBaHue OHOIOTHUECKUX
cucteM. MaremaTuueckue MOJAEIM B OKOHOMHKE. BwlunciurtenbHble
JKCIIEpUMEHTHI ¢ MojensiMu. OOpaboTka pe3ysibTaToB SKclepuMeHTa. MeTon
HauMEHbIIMX KBaApaToB. OIEHKAa YHCIOBBIX IAPAMETPOB MOJAEIUPYEMBIX
00BEKTOB M TMpolieccoB. BoccTaHoBieHHE 3aBUCHUMOCTEH IO pe3yJbTaTam

IKCIIEPUMEHTA

BeposTHOCTHBIE MOJENHN. Meronsl Momnte-Kapio. HNmuranvonnoe

MojienrpoBanue. CHCTEMbl MAaCCOBOT0O 00CITYKMUBAHHUSI

Tabnuunble (pensuuoHHbIe) 6a3bl JaHHBIX. Tabynila — MpeICTaBIeHue CBEACHUI
00 omHOTHIHBIX OOBbekTax. Iloime, 3ammch. Kimrou Tabmmiel. PaboTa ¢ roToBoit
0a30ii maHHBIX. 3amojHeHne 0a3bl AaHHBIX. [IOMCK, COpTHPOBKA W (UIBTPALIHS
JAHHBIX. 3ampockl Ha BbIOOPKY JaHHBIX. 3ampochkl C  MapaMeTpamH.
Brruuciisiemble 1oJist B 3apocax.

Mmuorotabinunbie 0a3bl JaHHBIX. TUMBI cBs3el Mexay Tabmunamu. BHemHuit

kitoy. LlenocTHOCTh 6a3bl TaHHBIX. 3alIPOCHl K MHOTOTAOJMYHBIM 0a3aM JTaHHBIX

4.6

TekcToBbiii mpoueccop. CpeacTtBa TMOWCKAa M aBTO3aMEHBI B TEKCTOBOM
npoiieccope. CTpYKTYpUpPOBaHHBIE TEKCTOBBIE TOKYMEHThI. CHOCKH, OTJIaBJICHUE.
[IpaBmia 1UTHPOBaHUS MCTOYHUKOB U odopmieHus Oubanorpadguueckux

CCBIJIIOK



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

* Undopmatuka (B 2 yactsx); 11 knace. yrinyonennoe odydyenue [Honsikos K.1O.,
Epemun E.A. OO1iecTBo ¢ orpaHn4eHHO 0TBEeTCTBEHHOCThI0O « BUHOM.
JlabopaTopus 3HaHUI; AKIIMOHEpHOE 00111ecTBO «I31aTENbCTBO

«IIpocsewmenue»

METOANUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

Nudopmartuka. 3agaunuk. 10-11 kinaccel. ba3zoBbiit 1 yriryOoneHHbIN ypoBHU. B 2
YacTsX.

Nudopmaruka. YMK s crapueit mikonst: 10 — 11 knacesr (PI'OC).
Meroanueckoe mocodue it yuutesns. Y rryOneHHbIA ypOBEHb

Astop(b1): boponun M. H.

MU D®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6mnorexa IJOK

https://kpolyakov.spb.ru/school/probook.htm

https://fipi.ru/ege






