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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
npuUMeHEHUsT MHGOPMAIIMOHHBIX TEXHOJOTUM, pPEaM30BAHHBIX 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 ydeOHoro mpeamera «HbopmaTrka
KYPCUBOM  BBIIENICHBl JIONOJHUTEIbHBIE TEMBI, KOTOpPbIE HE BXOIAT B
00s3aTeNIbHYI0 TPOrpaMMy OOyUEHHUsI, HO MOTYT OBbITh MPEUIOKEHBI I U3yUCHHUS
OTJIeJIbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YYaOIIHMCH.

VYrinyOn€HHbli ypoBE€Hb U3y4Y€HUS HWH(POPMATHUKA PEKOMEHIyEeTCS IS
TEXHOJIOTUYECKOTO  MPOQWIsi, OPHUEHTHPOBAHHOTO HA  HMHXXEHEPHYIO U
UHOOPMAIIMOHHYIO Cc(epbl ACSATENbHOCTU. YTIYyOJIEHHBIH YpPOBEHb HW3Yy4YEHUS
uH(popMaTUKU 00ECIeYUBAET: MOJATOTOBKY O0YyYarolMXCsl, OPUEHTUPOBAHHBIX Ha



CHEUUAIBHOCTH B 007acTh HMHGOPMALMOHHBIX TEXHOJOTUA UM HWHXKECHEPHbIC
CHEUUAIBHOCTH, yYacTHE B MPOEKTHOM M HCCIIEIOBATEIILCKON JIEeSITEIbHOCTH,
CBS3aHHOM C COBPEMEHHBIMU HAMpPABICHUSIMH OTpacid HHGOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, MOATOTOBKY K YYACTHIO B OJIMMIIMAAAX U ClIaye
Enunoro rocyiapcTBeHHOTO SK3aMeHa 1o HH(GOpMAaTHKE.

[TocnemoBaTenbHOCTh M3Y4YEHHUS TEM B Tpeaeiax OJIHOTO rojga oOydeHHs
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 KOMIIOHEHTaMU U(PPOBOTO OKPYIKEHHUS.

[IpuHuMIBl pabOTHI KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. APXUTEKTypa
¢bon Heiimana. ABTOMAaTHYECKOE BBIMOJHEHHE MPOTPaMMbl IIPOLIECCOPOM.
OnepartuBHasi, TOCTOSHHAs M JOJATOBpEeMEHHas mnamsaTh. OOMEH JaHHBIMH C
noMouibko mrH. KoHTposuiepsl BHEMHUX YCTPOUCTB. [IpsAMoii 1oCTyn K MaMsTH.

OCHOBHBIE  TEHJICHIMA  Pa3BUTUS  KOMIBIOTEPHBIX  TEXHOJIOTHM.
[TapannenbHbie BBIYMCIICHUS. MHoronpoueccopHsie CUCTEMBI.
Cynepkomnbtotepbl. PacnipenenéHapie BRIUUCIUTEIBHBIE CUCTEMBI U 00paboTKa
OoNbIIMX JaHHBIX. MoOWIbHBIE HHUQPPOBBIE YCTPOWCTBA W HMX pOJb B
KOMMYHHKAIUSX. BcTpoeHnHnbie KOMITBIOTEPHI. MUKPOKOHTPOJIIEPBHL.
Po6oTr3upoBaHHbIE TPOU3BOICTBA.

[IporpamMmmHOe oOecrieueHne KOMIBIOTEPOB U KOMITBIOTEPHBIX cUCTEM. Bubl
IporpaMMHOr0 obecriedyeHus: U UX HasHaueHHue. OCOOEHHOCTH MPOrPAMMHOTO
oOecrieueHus: MOOWIBHBIX yCTpoWcTB. [lapamienbHoe mporpaMMHUpOBaHUE.
CucremHoe mnporpamMMmHoe obOecrnedeHue. OnepalnOHHbIE CUCTEMBI. Y THIIMTHI.
HpaiiBepsl  ycTpouicTB. HWHCTAIUISIIMSA W JNEUMHCTAUALMA — [POTrPAMMHOTO
obecrieyeHusl.

daitnoBbie cucTembl. [IpuHIMIIBI pa3MeleHuss U WUMEHOBaHUS (GaiIoB B
nonroBpeMeHHon namsty. Lllabnons! 1uist onvcanus rpymnmn Qaitios.

[IporpammHoe obecrnieuenue. JIuneH3upoBaHUe MPOrPaAMMHOI0 0OECTIEUEHUS
u uudpoBeix pecypcoB. IlponmpuerapHoe u cBOOOAHOE MPOTrPaMMHOE
obecnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE HUCIIOJIb30BAHUE MTPOrPAMMHOTO
oOecrieueHusi W 1UPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABIIMBaeMas
3aKOHOJaTeNbcTBOM Poccuiickor @enepanuy 3a HENPABOMEPHOE HCIOJIb30BAHUE
POrpaMMHOro o0ecredeHus U UG POBBIX PECYPCOB.

[IpUHIUIIBI TOCTPOCHUS U ANNAPATHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEM.
CereBbie npoTokonasl. Cete MHTEpHET. Anpecanus B cetu uTepHet. IIpoTokonsl
creka TCP/IP. Cucrema moMeHHBIX UMEH.

Paznenenue IP-cetm Ha mojcetu ¢ moMomiblo Macok mojacereid. 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 BPEMEHHU



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

['ocynapcTBeHHBIE SJEKTPOHHBIE CEPBUCHI U yciyru. CouuanbHblE CETH —
OpraHu3anus KOJJIEKTUBHOTO B3aMMOJIEUCTBHUSI M oOMeHa naHHbIMU. CeTeBoii
ATUKET: MpaBWiia MOBeJIeHUs B KubOepnpoctpaHcTBe. [Ipobiema mnommMHHOCTH
noyiyuyeHHo nH@opmanuu. OTKpbITbIE 00pa30BATENBHBIE PECYPCHI.

TexHOreHHble U SKOHOMHUYECKHUE YIpPO3bl, CBSI3aHHBIE C MCIOJb30BaHUEM
UH(GOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOrui. OOmue mpoOieMbl 3aiuThl
undpopmaruu  u  uHboOpMmarmoHHOW  Oe3omacHocTtu. CpeacTBa  3allUTHI
uH(pOpMAIUUM B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATHU3WPOBAHHBIX
uH(popManmoHHbIX cuctemax. lIpaBoBoe oOecneueHne UHGOPMALMOHHOU
0€30MacHOCTH.

[IpenorBpaiieHue HECAHKIIMOHUPOBAHHOTO nocryna K JIMYHOU
KOH(UIeHIMaTbHON HHQOpMALMK, XpaHSIIECs Ha MEPCOHATILHOM KOMIIBIOTEpE,
MOOMJIBHBIX yCTpOMCTBax. BpenoHocHOe mporpaMMHOe o0ecreueHrue U CrocoObl
O00oppObI ¢ HUM. AHTHUBUPYCHBIE Nporpammbl. OpraHu3anusi JUYHOTO apXuBa
undopmaruu. PesepBHoe konuposanue. [laponbHas 3anuTa apxusa.

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

Teopernyeckne 0CHOBBI MHGOPMATHKHU

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

HenpepbiBHBIE W JUCKpETHbIE BEJIMYMHBI U curHaibl. HeoO6xoaumMocTh
JUCKpEeTU3aluu WH(pOpManuu, MpeAHa3HAYEHHOW MJid XpaHEHUs, Nepenayud u
00paboTKH B UG POBBIX CUCTEMAX.

JIBonuHoe koaupoBaHue. PaBHOMepHblE U  HEpPaBHOMEpPHBIE  KOJIBI.
JlexoaupoBaHue COOOIEHUI, 3aNTMCAHHBIX C MOMOIIBI0O HEPAaBHOMEPHBIX KOJOB.
Ycnosue @Pano. IlocTpoeHne OAHO3HAYHO AEKOAUPYEMBIX KOJOB C IOMOIIBIO
nepeBa. Exuannbl n3amepenust konudyectBa nHpopmanyu. 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 3aMUCH, NMPU3HAK JEIMMOCTU YMCIAa Ha OCHOBAHUE CHCTEMbI
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 Jpodbu 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. KommpoBka ASCIl. OpgHobGailiTHBIE KOIUPOBKH.
Cragmapt UNICODE. Komupoka UTF-8. Omnpenenenrie WHPOPMAITMOHHOTO
00BEMA TEKCTOBBIX COOOILIEHUN.

KomupoBanne  m3oOpaxkenuit. Omenka HHPOPMAIMOHHOTO  00BEMa
rpaduuecKuX TaHHBIX MPU 3aJaHHBIX PA3pEIICHUH U TJIyOUHE KOAUPOBAHUS 1IBETA.
[{BeToBBic MOaenu. BekropHoe koaupoBanue. dopmarel rpaduueckux ¢auios.
Tpéxmepnas rpaduka. OpakranbHas rpaduka.

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

Anrebpa soruku. [loHsiTe BBICKa3bIBaHUS. BbICKa3biBaTenbHbIE (HOPMBI
(mpemukatsl). KBaHTOPBI Cy11I€CTBOBAHUS M BCEOOITHOCTH.

Jlornyeckue omnepanuu. TaOauUIbl WCTUHHOCTH. JlOrHMuecKkue BBIPAXKEHUS.
Jlornueckue ToxkaecTBa. JloKa3aTeNnbCTBO JIOTMUECKUX TOXKAECTB C IMOMOIIBIO
TaOJIUI UICTUHHOCTH. JIOTMYecKue onepalyy U onepalui HaJl MHOKECTBaMHU.

3aKoHBI anreOpbl JOTUKHA. OKBUBAJICHTHBIC MPEOOpPa30BaHUS JIOTUYECKUX
BbIpakeHui. Jlornueckue ypaBHEHHSI U CUCTEMBI YPABHEHHUI.

Jlornyeckue (GyHKIMUA. 3aBUCUMOCTh KOJIMYECTBA BO3MOYKHBIX JIOTHUYECKHUX
(GyHKLIMNA OT KOJIMYECTBA apryMeHTOB. [1oyiHbIE CUCTEMBI TOTUYECKUX (DYHKIIHM.

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

Jlornueckue »>JeMEHTBI B cocTaBe KomibtoTrepa. Tpurrep. Cymmarop.
MHuoropa3zpsaneiii cymmarop. [locTpoeHne cxeM Ha JIOTMYECKHUX JJIEMEHTax I10
33IaHHOMY JIOTUYECKOMY BBIPQKEHHIO. 3alUCh JIOTUYECKOTO BBIPAXKEHUS I10
JIOTUYECKOU CXEME.

[IpencraBieHre UENbIX YHMCEN B MaMsATH KOMIbioTepa. OrpaHUYE€HHOCTH
Jyara3oHa 4Yucel MNpH OrpaHWYEHUH KoJiMuecTBa paspsanoB. IlepemnonHeHue
pa3psanHON ceTKU. be33HakoBble U 3HAKOBBIC JAaHHBbIE. 3HAKOBBIM OUT. J[BOMUHBII
JOTIOJIHUTENIBHBIN KOJ OTPULIATEIIBHBIX YUCE.

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

[IpencraBieHne BEIIECTBEHHBIX YKCEN B MaMSITH KOMIIBIOTEpA. 3Haualas
4acTh M MOPSAJIOK uMcia. Jluana3oH 3Ha4eHUN BENIECTBEHHBIX uncen. [Ipobiembl
XpaHEHUs BEIIECTBEHHBIX YHUCEJ, CBS3aHHBIE C OIPAaHMYECHHEM KOJIMYECTBA
pa3psnoB. BelmonHeHWe omnepanuii C BEMIECTBEHHBIMM YHUCIAMH, HAKOIUICHHE
OIHUOOK MPU BBIUUCICHUSIX.



AJITOPUTMBI M IPOTPAMMMPOBAHHE

OnpeneneHne BO3MOXKHBIX PE3yJbTaTOB pabOThl MPOCTEHITNX aJTOPUTMOB
YIpPaBICHUSI HCIOJHUTEISIMU M BBIYHCIHUTENBHBIX alropuTtMoB. OrpeneneHue
UCXOJIHBIX JAHHBIX, IPU KOTOPBIX AITOPUTM MOXKET 1aTh TPEOyeMbIi pe3yJibTar.

Oranbl pelIeHUs 3aJad Ha KOMIbloTepe. MHCTpyMEHTalbHBIE CpPENCTBA:
TPAHCIATOP, OTIAmAuuK, mpodmwmpoBmMK. KoMmuisius W HWHTEpIpeTaIus
nporpamMm. BupTryanbHble MalllMHBI.

WurterpupoBanHas cpema pa3paboTku. MeToapl OTIAgKd  MPOTpamM.
Hcnonb3oBanue TtpaccupoBouHbIX Tabmui. Otinagounbiii BeiBOJA. [lommarosoe
BBIIIOJTHEHUE MTpOrpaMMbl. Touku octaHoBa. [I[pocMOTp 3HaUYEHHI IEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunsl JaHHBIX:
LICJIOYMCIICHHBIE, BEUIECTBEHHBIC, CHMBOJIbHBIC, JIOTHYECKUE. BerBieHus.
Cnoxuble ycnoBus. I[luknel ¢ ycimoBueM. I{Ukiabl MO MEPEMEHHOM.
B3anMo03aMeHSIEMOCTh  pa3lMYHBIX BUAOB  LMKJIOB. VHBapumaHT MUKIIA.
CocraBiieHME LUKJIA C HUCIIOJB30BAHUEM 3apaHee ONPEACIEHHOTO WHBApUaHTa
HKJIA.

JlokymeHTHpOBaHue IIPOrpaMM. Hcnonb3oBaHue KOMMEHTAPUEB.
[ToaroroBka onucaHusi OpOrpaMMbl U UHCTPYKLIMH JJIS ITOJIb30BaTENS.

ANTOpUTMBI 00pa0OTKM HATYpalIbHBIX YMCEN, 3aMMCAHHBIX B MO3UIIMOHHBIX
CUCTEMaxX CYHUCIEeHMs: pa3OMeHHe 3alucu 4Yucjia Ha OTAENbHbIE LHUQPHI,
HaXOXJCHUE CYMMBl U TMpOU3BeAcHUA LHUGpP, HAXOXKJICHHE MaKCUMaJbHOU
(MUHUMATBHON) TTUQPHI.

Haxoxenue Bcex mpoCThIX YKMCEN B 3aJjaHHOM Auara3zoHe. lIpencrasienue
yuclia B BUJIe HAOOpa MPOCTHIX COMHOXKUTENEH. AJNTOPUTM OBICTPOrO BO3BEACHUS
B CTCIICHb.

OOpaboTka JaHHBIX, XpaHAmuXcs B (aitnax. TekcToBbie u TBONYHBIC (Dailiibl.
daitnoBbie niepeMeHHbIe ((aiinoBble ykazatenu). Urtenwe u3 Qaitna. 3amuch B
Gaii.

Pazouenue 3anaun Ha noazaaaud. [lognporpamMmsl (poueaypsl U GyHKIUN).
Pexypcust. PexypcuBubie 00BbekThl ((pakrtansl). PexypcuBHbIe mpouenypsl u
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aluy PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CTaHAAPTHOM OMOIMOTEKH S3bIKA MPOrPaMMUPOBAHUS.
[Toaknrouenne  OMOMMOTEK  MOANPOTPaMM  CTOPOHHUX  MPOU3BOIAUTEIICH.
MoayJibHBINA IPUHLIMI TOCTPOEHUS IPOTPAMM.

Yucnennole MeToApl. TouHoe © TpUOMIKEHHOE pEIICHUs 3aJayM.
YucneHHble METOABI PEUICHUS YpaBHEHHI: MeTo1 iepebopa, METO MOJIOBUHHOTO
nenenusi. [IpubmmxEHHOE BBIYMCICHUE JJIMH KPUBBIX. BBIYHCIIEHHE IUTOIIAeH
buryp ¢ TOMOIIBIO YHUCIECHHBIX METOAOB (METOJ MNPSIMOYTOJbHUKOB, METOJ]



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

OOpaboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHbIE  QYHKIMU  s3bIKA
POrpaMMUPOBAHUS AJi1 00pabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIbHBIX CTpPOK: MOJACYET KOJIMYECTBA MOSBJIEHUNH CHMBOJIa B CTPOKE,
pa30ueHne CTPOKM Ha CJIOBa MO MNPOOENbHBIM CHMBOJIAM, MOWCK MOJCTPOKU
BHYTPU JAaHHOW CTPOKHM, 3aM€Ha HAWJECHHOW MOJACTPOKM HAa JPYTYHO CTPOKY.
['eHepanusi Bcex CIOB B HEKOTOPOM aiihaBUTE, YAOBIETBOPSIOIIUX 3aJaHHBIM
orpanndeHusiM. [Ipeobpa3oBaHue yncia B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBbl M MOCIEAOBATENILHOCTU 4Kcell. Bpruncienne 0000MIEHHBIX
XapaKTEPUCTHUK JIEMEHTOB MACCHBA MJIM YUCJIOBOW MOCIEAOBATEILHOCTH (CyMMBI,
MPOU3BEICHUS, CPEIHEro apuMEeTUYECKOr0o, MUHUMAILHOTO M MaKCUMaJIbHOTO
AJIEMEHTOB, KOJIHMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 3aJaHHOMY YCJIOBHIO).
JIvHEeNHBIM MOUCK 33JaHHOTO 3HAYEHHS B MaCCUBE.

CopTupoBKa 0JJHOMEPHOTO MaccuBa. [IpocTbie METOIbI COPTHUPOBKU (METO.
my3bIpbKa, METOJ BBIOOpa, COPTHUPOBKA BCcTaBKaMu). COPTHPOBKA CIHUSHHUEM.
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 MAacCHBE, BHIYUCIECHHUE MaKCUMyMa (MUHUMYyMa) U
CYMMBI 3JEMEHTOB JBYMEPHOI'O MACCHBA, IEPECTAHOBKA CTPOK M CTOJOIOB
JBYMEPHOT'O MacCHUBa.

NupopmanuoHHbIe TEXHOJIOTHH

TekcToBwIil Tporieccop. PenaktupoBanue u ¢dopmarupoBanue. IIpoBepka
opdporpapun u rpammatuku. CpeacTBa MOMCKa M aBTO3aMEHBI B TEKCTOBOM
nporeccope.  Mcnons3oBanue  crwiieil.  CTpyKTypUpOBaHHBIE  TEKCTOBBIE
nokymeHThl. CHocku, orjaBieHue. KomektuBHas paboTra ¢ JOKYMEHTaMHU.
NHCTpyMEHTBI peleH3UpOBaHUs B TEKCTOBBIX mporeccopax. O0ayHble CEpPBUCHI.
JllenoBast mepermcka. Pedepar. IlpaBunma 1muTUpoBaHUS WCTOYHHKOB 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
perieHus 3a7a4 aHajau3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYUCTKA W OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WIIM MOCTPOEHUE MOJIENH, NMpeoOpa3oBaHue JaHHBIX,
BU3YyaJIM3allUsl JAHHBIX, MHTEpIIpEeTalus pe3yiabTaToB. [IporpamMmubie cpenctBa u



MHTEPHET-CEPBUCHI AJI1 00paOOTKM M MPEACTABICHUS JaHHbIX. bonbpliue gaHHbIE.
Mamnnnoe o6yuyenue. HTeNneKTyalbHbIi aHaIu3 JaHHbIX.

AHanu3 JaHHBIX C MOMOINIBIO 3JIEKTPOHHBIX TaOyML. BbruncieHue cymmbl,
CpEIHEro apu(pMeTHUECKOro, HaubOJIbIIEro (HAMMEHBIIET0) 3HAYEHUs AUaIa30Ha.
Boruncnienne kosd@uimenTa KOppessiiuu JBYX psAIoB JaHHbIX. [locTpoenue
CTOJIOYAThIX, JHMHEHYAThIX M KpyroBbix juarpamm. [locTtpoenue rpaduxoB
¢ynkuuid. [TogOop nuHMK TpeHaa, pelieHne 3a/1a4 TPOrHO3UPOBAHUS.

YucneHHoe pelieHHe YpaBHEHMHM C IMOMOINBIO 1oadopa mapamMerpa.
OnTumu3anys Kak MOKWCK HAWIYYIIEero pelieHus B 3alaHHbIX ycaoBusax. LleneBas
¢yHkuus, orpaHudeHus. JlokaibHble M TJI00aNbHBII MUHUMYMBI II€JIEBOM
¢byHkuuu. Pemenue 3a1a4 ONTUMUA3AUU C TOMOUIBIO 3JIEKTPOHHBIX TaOIUL.

11 KJTACC

Teopernueckue 0CHOBLI HHPOPMATHKHU

TeopeTudeckue MOAXOALI K OIIEHKE KoJuyecTBa HHQpopMaruu. 3aKoH
anutuBHOCTH MH(opmanuu. @opmyna Xaptiau. MHpopManuss U BEpOATHOCTb.
®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. 3aBUCUMOCTh BPEMEHHM Iepefadyud  OT
nH()OPMAITMOHHOTO O00BhEMA JAHHBIX M XapPAKTEPUCTUK KaHaja CBS3U. [IpudumHbI
BO3HMKHOBEHHUS OMIMOOK TpuU Tmepenadye JAaHHbX. Kojapl, MO3BOJISIONINE
OOHapy’>XUBaTh W HUCIPaBJIATh OIMIMOKH, BO3HUKAIOUIME MPHU Tepenaye TaHHBIX.
Paccrossnue Xammunra. Koguposanue ¢ moBropenuem 0utoB. Koabl XaMmuHra.

Cuctembl. KommoHeHTHl cucteMbl W UX B3aumozeiicTBue. CUCTEMHBIH
s dexT. Yrnpapnenue kak nHGOpPMAIIMOHHBIN Tipotiecc. OOpaTHast CBS3b.

Mogenn u MmoaenupoBanue. Llens MoaenupoBaHusi. COOTBETCTBHE MOMEIH
MOJIETTUPYEMOMY OOBEKTY WJIU TpOIlecCy, Ienu MoaenupoBanus. Gopmanuszanus
MPUKJIAIHBIX 3a]1a4.

[IpencraBienne pe3yiabTaTOB MOJICIUPOBAHUS B BUIE, YIAOOHOM A
BOCIIpUATHS YeloBeKoM. ['paduueckoe npeacraBieHne JaHHBIX (CXEMbl, TaOJIUIIbI,
rpadukn).

I'padbr. OcHoBHbIe noHATHS. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXKHOCTHU, BECOBBIX MaTpHI], CIHCKOB CMEXKHOCTU. Perienue
AITOPUTMUYECKUX 3a/lad, CBSI3aHHBIX C aHanu3oM rpadoB (MOCTpOEHUE
ONTUMAJILHOTO TYTH MEXIy BepiiuHamMu rpada, OmNpenejeHUue KOJUYeCTBa
pa3IMYHBIX IyT€M MEXKIy BEPIIMHAMU OPUEHTUPOBAHHOTO AlMKIMYECKOTO

rpada).



HepeBbsi. bunapHoe aepeBo. JlepeBbsi moucka. CrocoObl 00Xxoja jaepena.
[IpencraBienne apupMeTHUECKUX BBHIPAKCHUN B BHIE AepeBa. [IUCKpeTHbIC UTPhI
JIByX UTPOKOB C MojHOM uHpopManueit. [loctpoenue nepesa nepedopa BapuaHTOB,
ONKMCAHKUE CTPATEIHH UTPhl B TAOIMYHON (opme. BHIUTphILIHBIE U MPOUTPHIIIHBIE
MO3UIIMHU. BBIUTPBINIHBIE CTPATErUH.

CpeacTBa UCKYCCTBEHHOI0 HMHTeJUIeKTa. CepBHCHI MAIIMHHOIO MEPEBOAA U
pacrio3HaBaHusi ycTHOM peun. KornutuBHbie cepBuchl. MaenTudukamus u nouck
N300paKeHUH, pacro3HaBaHUe JIWII. CamooOyyaromuecs CHCTEMBI.
M cKyCcCTBEHHBIM HMHTEVIEKT B KOMIIBIOTEPHBIX HUrpax. Vcrosab3oBaHue METOIOB
MCKYCCTBEHHOI'O MHTEJIEKTa B oOydarouux cucremax. Mcnonb3oBaHue METOI0B
HMCKYCCTBEHHOI'0 MHTEJJIEKTa B poOoToTexHuke. MHTepHeT Bemieil. [lepcrnekTuBbl
Pa3BUTHUSA KOMIIBIOTEPHBIX UHTEIJIEKTYJIbHBIX cucTeM. HeilpoHHbIE ceTH.

AJITOPUTMBI M IPOrPAMMHMPOBaHHE

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  QJITOPUTMOB. AJITOPUTMBI  MOJMHOMHUAIBHOU
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.

MHuoropa3zpsaHbie 11eIble YUCIa, 3a/1a4u JJIMHHON apu(pMETUKH.

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

Creku. AHanu3 MOpaBUIBHOCTH CKOOOYHOTO BBbIpaXXKEHUs. BbluucieHue
apu(PMETUIECKOTO BBIPAKECHHUSI, 3aITUCAHHOTO B TOCTPUKCHOMN (hopMme.

Ouepenu. Mcnonib30BaHUE ouepeau 1isl BDEMEHHOTO XPAHEHUS JaHHBIX.

Anroputmbel Ha Tpadax. I[locTpoeHne MHHMMaIBHOIO OCTOBHOTO J€peBa
B3BELIEHHOI0 CBS3HOIO HEOpPUEHTUpOBaHHOro rpada. KoiaumdecTBo pazimyHbIX
nyTel MEXIy BEpIIMHAMU OPUEHTHPOBAHHOTO AIMKJIMYECKOTo rpada. AIroputm
JIeUKCTpHL.

HepeBps. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. [IBOMUYHBIE
(bunapubie) aepeBbs. [locTpoeHue nepeBa aiid 3aJaHHOTO apUPMETHUECKOTO
BbIpaKeHUs. PeKypcuBHbBIE anroputMmbl o0xona jaepeBa. Mcnonb3oBaHue cTeka U
ouepenu st 00Xo/a iepena.

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



JUHAMUYECKOr0 TMPOrPAMMHUPOBAHMS: BBIYUCICHUE PEKYPCUBHBIX (PYHKIIHM,
MOACYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIUH.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MpOrpaMMHUpoBaHuU. OOBEKTHI U
kjaccel. CBOMCTBA U METOJIbI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIM aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO MOJXO/A.
Wukancynsanus, Hacleq0BaHue, HOITUMOphU3M.

Cpeabl ObicTpoil pa3paboTku mnporpamm. llpoektupoBanue wuHTEpdeiica
nosib3oBarens. Vcnoiib30BaHWE  TOTOBBIX — YIPABISIEMBIX  3JIEMEHTOB IS
MOCTPOCHUS uHTEep(deiica.

O630p  s3pIkOB  mporpammupoBaHus.  [lomsitue o  mapamurmax
pOrpaMMHUPOBAHUSL.

NudopMannoHHbIe TEXHOJIOTMH

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

Juckpetuzanusi Opud MATEMAaTUYECKOM MOJICIUPOBAHUU HENPEPHIBHBIX
mpoiieccoB. MogenupoBanue JBIKEHHsS. MojenupoBaHue — OMOJOTUYECKHUX
cucteM. MaremaTuyeckue  MOAENIM B DKOHOMHUKE.  BbluuciauTenbHbIE
HKCHEPUMEHTHI C MOJICIISIMHU.

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

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

Tabnuunbie (pensiuoHHBIE) O0a3bl MaHHBIX. Tabnuila — MpeacTaBICHUE
cBeaeHni 00 OOHOTHMHHBIX 00BbekTax. Iloie, 3ammch. Kimrou tabmunsl. Pabota ¢
roToBOil 0a30if nMaHHBIX. 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.
Buenrauit kirou. [{enocTHOCTE 0a3bl TaHHBIX. 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'paduueckuii pegakrop. Paspemenue. Kagpuposanue. Vcnipasnenue
nepcnektuBbl.  ['mcrorpamma. Koppekuust  ypoBHEW, KOppeKUus  ILBETa.
OOGecrBeunBaHue IIBETHBIX H300pakeHui. Perymb. Pabora ¢ obmactsamu.
OUIbTPHI.

MHuorocnolinele u3o0Opaxkenus. TexkcroBble cion. Macka cnos. Kanaisbl.
Coxpanenue BblaeneHHOW obOnactu. IlonroroBka wimroctpauuii Ay BeO-CalTOB.
AHHUMHPOBaHHbIE NU300paKEHUS.

Bektopnas rpaduka. I[lpumutuBbl. HM3meHeHue mopsaKa dSIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusbsie. dopmaTbl BEKTOPHBIX
pucyHkoB. Mcnonb3oBanue KOHTYpOB. BekTopuzaius pacTpoBbIX H300pa>KEHUN.

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



IINTAHUPYEMBIE  PE3VIJIBTATBI OCBOEHMA I[IPOIPAMMLI 11O
MHO®OPMATUKE (YTJIYBJIEHHBINM YPOBEHB) HA YPOBHE CPE/JHEIO
OBILEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIbTATbI

JIn4HOCTHBIE ~ pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jarommxcss PyKOBOJCTBOBAThCA C(HOPMUPOBAHHOM BHYTPEHHEW MO3ULUEN
JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX OPHUEHTAlNi, MO3UTUBHBIX BHYTPEHHHX
yOeXKIEHUM, COOTBETCTBYIOIIMX TPAAUIMOHHBIM LIEHHOCTSIM  POCCHHMCKOIO
OOIIECTBA, PACHIMPEHHUE KUZHEHHOT'O OMbITA M ONbITA ACSITEIIBHOCTU B MPOIECCE
peanu3auuyd  cpeAcTBaMM  y4eOHOro MpeAMETa OCHOBHBIX  HalpaBJICHHM
BOCIIUTATEIbHOU JI€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, YBaKCHHE
3aKOHa WM TPaBONOPSAIKA,  COONMIOJEHHME  OCHOBOMNOJATAIOIIUX  HOPM
UH(OPMAITMOHHOTO MpaBa U HHHOPMAITMOHHON O€30MaCHOCTH;

TOTOBHOCTh IPOTUBOCTOSATh HMACOJIOTUM 3KCTPEMHU3MA, HAMOHAIU3Ma,
KCeHO(OoOUHU, MAUCKPUMHUHALMU [0 COLMAIbHBIM, PEJIUTHO3HBIM, PACOBBIM,
HAllMOHAJIbHBIM [IPU3HAKAM 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-HPABCTBEHHOI'0 BOCTIUTAHUSA:

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¢TeTU4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHWE K MHUpPY, BKJIKOYAas JCTETUKY HAy4dHOIO U
TEXHUYECKOT0 TBOPYECTBA;

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

5) pu3n4YeCcKOro BOCIMTAHMS:

chOpMHPOBAHHOCTh  3JI0POBOrO 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 JE€ATENbHOCTH TEXHOJOTHYECKON M COLMAIBLHON
HaIpPaBJICHHOCTH, CMIOCOOHOCTh MHUIIMUPOBATH, TJIAHUPOBATH U CaMOCTOSATEIIBHO
BEITIOJTHATH TaKyIO JICSITCIIbHOCTS;

uHTEpeC K cdepaM MNpOPECCHOHATBHON JESATENbHOCTH, CBSI3aHHBIM C
nH)OPMATUKON, MPOTPAaMMHUPOBAHWEM U HWH(POPMAIMOHHBIMU TEXHOJIOTHUSIMH,
OCHOBAaHHBIMU Ha JOCTIKEHUSX HAyKU HH(POPMATUKM U HAYIHO-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 BOCIMTAHMS :

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

8) HeHHOCTH HAYYHOr0 NO3HAHMS:

c(hOpMHPOBAHHOCTh 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
1idpoBoii TpaHchopMaIuu MHOTHX cep )KU3HH 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 COBEPIICHCTBYETCA ASMOIMOHAIBHBIN
UHTEJIEKT, Mpenoaratonui copMIUpOBAHHOCTS:

CaMOPETYJIUPOBAHHUS, BKJIOYAIOIIEIO CaMOKOHTPOJb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJICHHE, CIIOCOOHOCTh aJanTUPOBATHCS K
AMOIMOHAIILHBIM U3MEHEHHSIM U TIPOSIBIISATh 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 OCYIICCTBICHHH KOMMYHHUKAIIMH, CIOCOOHOCTH K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIOCOOHOCTh BBICTPAUBATH OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3pemiaTb KOHPIUKTHI.



METAIIPEJMETHBIE PE3YJIBTATBI

B pesynapraTe wu3ydeHuss WHPOPMATUKH HA YPOBHE CpPEIHEr0 OOIIETro
oOpa3zoBanus y oOydarwomerocss OyayT c)OpMUPOBAaHBI METaNpPEIMETHBIC
pE3yNbTaThl, OTPAKEHHBIC B YHHBEPCATHHBIX YUCOHBIX JCUCTBHUAX, & UMEHHO —
MO3HABATEILHBIE  YHUBEPCAJIbHBIE y4YeOHBIE JIEWCTBHS, KOMMYHHKATHBHBIC
yYHUBEpCAIbHbIC YUYeOHBIC JCHCTBHS, PETYJISATUBHBIC yHUBEpPCAIbHBIC YUeOHBIC
JENCTBUS, COBMECTHAS JIEATEIHHOCTD.

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

1) 6a30BbIe JTOrMUYecKHUe AeiiCTBHUS:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOsieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

YCTaHaBJIMBATh CYIIECTBEHHbIM MPU3HAK WJIM OCHOBAHMS [Jii CPaBHEHMS,
KyaccuduKanuu u 0000IeHHUS;

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

BBISIBJISITH 3aKOHOMEPHOCTHU U TPOTUBOPEUMS B PACCMATPUBAEMBIX SIBJICHUSX;

pa3palatrbiBaTh IJIAH PELICHUS MPOOJIEMBbI ¢ YUYETOM aHAIN3a MUMEIOIINXCS
MaTepUalIbHbIX U1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIESITENBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH TOCJICICTBUHN JEATEbHOCTH;

KOOPJAUHUPOBAaTh M  BBINOJHATH pabOTy B  YCIOBUSIX  PEaJIbHOIO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

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 HHTEPIpEeTaln, MPeoOpa3OoBaHUI0 U TMPUMEHEHUIO B Pa3TUYHBIX
y4EOHBIX CHUTyallusiX, B TOM YHCJI€ TPU CO3JAaHUU YUE€OHBIX U COIMATbHBIX
MPOEKTOB;

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

CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOMU
JEATEeNIbHOCTH U )KU3HEHHBIX CUTYalUAX;



BBISIBIISATh TIPUYMHHO-CIICJCTBEHHBIC CBS3M WM aKTyaJIM3UPOBaTh 3ajady,
BBIJIBUTATh TUNOTE3y €€ pelIeHUs, HaXOAUTh apryMEHTHI IJIs JIOKAa3aTeIbhCTBA
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS;

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

JaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, OIICHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIIECTBJIAThH IEJICHANIPABICHHBIA MMOUCK TIEPEHOCa CPEIACTB U CIOCOOOB
JENCTBUA B PO ECCHOHANBHYIO CPEey;

yMETh TMEPEHOCUTh 3HAHWS B IO3HABATEIBHYIO W TPAKTHUECKYIO 00JacTu
KU3HEICATCIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIE UJIEH, MpeJiaraTb OPUTMHAIbHBIE MOIXOJbI U PEIICHUS,
CTaBHUThH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aTbTePHATHBHBIC PEIICHHUS.

3) pa6ora ¢ ungopmaunmeii:

BJIAJICTh HaBBIKAMU TOJYYCHUS WH()OPMAITUU U3 UCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOATENLHO  OCYIICCTBJISITH ~ MOWCK,  aHalu3, CUCTEMaTU3alui0 |
MHTEPIIPETANNIO HH(DOPMAIIMK Pa3TMYHBIX BUAOB U (hOPM TPEICTABICHHUS,

co3laBaTh TEKCTHI B pa3IU4HbBIX ¢dopMarax ¢ Yy4E€TOM Ha3HAUYCHUS
uHbOpMAIlMM W  1EJNEBOW ayAWTOpPHH, BBIOWpas ONTHUMaIbHYIO (opmy
MIPE/ICTABIICHUS U BU3yaJIH3aIUH;

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

UCTIONB30BaTh  CPEACTBa  MH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTUHA B PEIICHWH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIlMOHHBIX
3amad ¢ CcoONIofeHHEeM TpeOOBaHWUN DJPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THUTUEHBI, pecypcocOepeKeHHusl, TPaBOBBIX U  OTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 06€301aCHOCTH;

BJIAJCTh  HABBIKAMHM  pAcloO3HaBaHWA WM 3alUTHl  WHOOpMAaIUH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

KoMMyHMKaTHBHbIE YHHBeEpPCAJbHbIE YueOHbIe AeicTBUSA

1) oOmenme:

OCYIIECTBIISITh KOMMYHHUKAIIMHA BO BCeX chepax KHU3HU;

pacmo3HaBaTh HEBepOAJTbHBIE CpEACTBA OOINCHMs, TOHMMATh 3HAYCHUC
COIIMAJIBHBIX 3HAKOB, PACIO3HABATH MPEANOCHUIKH KOH(IMKTHBIX CHUTyaIluil |
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 CPEJICTB.

2) cOBMeCTHaA 1eITeJIbHOCTh:

MOHUMATh M MCIIOJIB30BaTh MPEUMYIIECTBA KOMAHAHON W WHJAWBUIYAJIbHOU
paboThI;

BBIOMpaTh TEMAaTUKYy M METOJIbl COBMECTHBIX JEHUCTBUH C Y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKI0r0 YJICHA KOJIJIEKTUBA;

NPUHUMATh I1E€JIM  COBMECTHOM  JESITEIbHOCTH, OpPTraHU30BBIBATH H
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
OOIINI pe3yJIbTaT MO pa3pabOTaHHBIM KPUTEPHIM;

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

OCYIIECTBIISITh TMTO3UTUBHOE CTPATErMYECKOE MOBEICHUE B PA3IMYHBIX
CUTYAIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpaKEHUE, ObITh HHUITUATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe YYeOHbIe 1elCTBUSA

1) camoopranusanus:

CaMOCTOSATENILHO OCYIIECTBIIATh MO3HABATEIbHYIO JESITEIbHOCTh, BBISBIISTH
poOJIeMBbI, CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIC 3a7a4ll B 00pa30BATEIHHOU
JEATENBHOCTH U KU3HEHHBIX CUTYaILIHSIX;

CaMOCTOSATETILHO ~ COCTABJISITH IUJIAaH  PEIICHUS MpoOsieMbl € Y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUTCHU;

JIaBaTh OLIEHKY HOBBIM CHTYaLUsM;

paciupsTh paMK1 y4eOHOTo MpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOUYTECHUH;

JieJlaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
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 JI€ATEIbHOCTD,
OLICHMBAaTh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJa/J€Th  HABbIKAMU  MO3HABAaTEJIbHOM  pediekcud Kak  OCO3HaHUSA
COBEpIIAEMBIX JIEHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pPE3yJIbTATOB 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 U APYTUX:

MPUHUMATH Ce0s, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI M apryMEHTbl JPYTUX @pPU aHalIu3€ pe3yJbTaToB
JeATENIbHOCTH;

MPU3HABATH CBOE MPABO M MPABO APYTUX HA OIIHUOKY;

pPa3BUBATh CIOCOOHOCTh MOHUMATh MUP C TTO3UIIMU APYTOro YeJIOBEKa.

ITPEAMETHBIE PE3YJIBTATDBI

B mporecce u3ydenuss xkypca MHGOpPMATUKH yTIyOJEHHOTO YpoBHA 6 10
Knacce oOOydYaromUMHUCA OyAyT JOCTUTHYTBHI  CIEAYIOIIHME  MPEIMETHbBIC
pE3YJIbTATHI:

BJIQJICHUE TIPEACTABICHUSAMHU O pPOJIM WH(OpPMAIMM U CBS3aHHBIX C HEH
MPOIIECCOB B TIPHUPOJE, TEXHUKE W OOMIECTBE, MOHITHAMHU «HHPOPMAIIHSY,
«MHGOPMAIMOHHBIA  TMPOIECC»,  «CUCTEMa»,  «KOMIIOHEHTBI  CHCTEMBI»,
«cUCTEeMHBIN 2D PeKT», «MHOOPMAIIMOHHAS CUCTEMAY, CUCTEMa YIPABICHUS»;

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

YMEHHE XapaKTepHU30BaTh OOJBIIKE JIaHHBIC, MPUBOJHWTH IPUMEPHI
MCTOYHUKOB WX TIOJy4YEHUS] W  HAIpPaBJICHUS  UCIOJb30BAHUSA, YMEHUE
KJ1IacCU(UIIMPOBAThL OCHOBHBIC 3aJlaud aHajdu3a JaHHBIX (MIPOTHO3UPOBAHUE,
Kiaccuukanus, KJIACTEpHU3allHus, aHam3 OTKJIOHCHHH), MMOHUMATh
MOCJIC/IOBATEILHOCTh PEIICHMS 3aJ1au aHaIu3a JaHHBIX: COOp MEPBUYHBIX JIAHHBIX,
OYHMCTKAa W OIICHKa KayecTBa JIaHHBIX, BBHIOOp W/WIM TOCTPOEHHUE MOJIEIH,
npeoOpa3oBaHue JTAHHBIX, BU3YJIM3allus JAHHBIX, HHTEPIIPETAIIUS Pe3yJIbTaTOB,;

MMOHUMAaHUE OCHOBHBIX IPUHIIMIIOB YCTPOMCTBA W (YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIlMOHAPHBIX U MOOUJIBHBIX KOMITBIOTEPOB, TEHICHIINI Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJOTHU;

BJIaJICHUE HaBbIKAMH PAOOTHI C ONEPAIMOHHBIMU CHCTEMaMH, OCHOBHBIMH
BUJIAaMH TIPOTPAaMMHOT0O oOecredeHus: Il pelIeHUs Y4YeOHBIX 3a7a4 1o
BBIOpPaHHO crieluanu3aluu;

HaJIMYKE MPEICTABICHUN O KOMITBIOTEPHBIX CETSAX U UX POJIM B COBPEMEHHOM
MHpe, 0 6a30BBIX MPHUHITUIIAX OPraHU3aUHA B (YHKIIMOHHUPOBAHUS KOMIIBIOTEPHBIX
ceTedd, 00 OOIMMX NPUHIUIIAX Pa3pabOTKH M (PYHKIIMOHHUPOBAHUS HWHTEPHET-
IIPUII0KEHNM;



MOHMMAaHUE Yrpo3 HHPOPMAIMOHHON OE30MaCHOCTH, WCIOJIb30BAHUE
METOJIOB M CPEJACTB MPOTUBOJCHUCTBHUSI JITHUM yIrpo3aM, COONIOJCHUE Mep
0€30MacHOCTH, MPEOTBPAIIAIOIINX HE3AKOHHOE PACIIPOCTPaHEHUE MEPCOHATBHBIX
JAHHBIX, COOJII0/IEHNE TPeOOBaHUN TEXHUKHU 0€30MaCHOCTH U TUTHEHBI PU padboTe
C KOMITBIOTEPAMH U JIPYTUMUA KOMIOHEHTaMH ITU(PPOBOTO OKPYKCHHS, TOHUMAHUE
MIPABOBBIX OCHOB WCIIOJIb30BaHUSI KOMIBIOTEPHBIX TPOrpamMM, 0a3 MaHHBIX U
paboTsl B cetn IHTEpHET;

MOHMMAHUE OCHOBHBIX TMPHUHIIAIIOB JUCKPETU3AINHA PA3TUYHBIX BHUJOB
uHdopMaIuU, YyMEHHE ONpeNesTh HUHPOPMAIUOHHBI O00BEM TEKCTOBBIX,
rpaprueckux M 3BYKOBBIX JaHHBIX MPHU 3aJaHHBIX MapaMeTpax AUCKPETH3alluu,
YMEHHE OIpeNeisaTh CPEAHIO CKOPOCTh Mepelauyd JaHHBIX, OlLIEHUBATh
W3MCHEHHE BPEMEHU TMepefayd NpH W3MEHEHHH WH(GOPMAIIMOHHOTO 00BhEMa
JTAHHBIX U XapaKTePUCTUK KaHaja CBS3H;

yMEHHUE HCIOJIb30BaTh MPU PEUICHUU 3a/1a4 CBOWCTBA MO3UIIMOHHON 3alucu
YHUCes, aJITOPUTMA TTOCTPOCHHUSI 3aMUCH YKCIIa B TTIO3UIIMOHHOW 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 TMO3UIIMOHHBIX CHCTEMAax
CUMCIICHUS;

YMEHHUE BBINOJHATH MPe0oOpa30BaHMs JIOTUUECKUX BBIPAXXEHUH, HUCIOIb3Yys
3aKOHBI ~aireOphl JIOTUKH, YMEHHE CTPOUTh JIOTUYECKOE BBIPAKEHUE B
JTU3BIOHKTUBHON W KOHBIOHKTUBHOW HOPMABHBIX (hOpMax IO 3aJaHHOM TabiuIe
WUCTUHHOCTH, HUCCJENI0BAaTh O0OJACTh MCTUHHOCTH BBICKA3bIBAHUS, COACPIKAIIETO
NepeMEeHHbBIE, PEIIATh HECI0XKHBIE JTJOTHYECKUE YPAaBHEHUS U CUCTEMbl YPABHEHUM;

NOHMMaHuEe O0a30BbIX aJITOPUTMOB OOpPA0OTKM YHUCIOBOM M TEKCTOBOM
uH(popMaruu (3aruch YrceN B MO3WIIMOHHOW CHCTEME CUWCIICHUS, HAaXOXIICHUE
BCEX MPOCTHIX YUCEN B 3aJJaHHOM JHarna3oHe, 00pad0oTKa MHOTOPA3PSIAHBIX 1ETbIX
YrCell, aHaJI3 CUMBOJIBHBIX CTPOK U JPYTHX), AATOPUTMOB MTOMCKA U COPTUPOBKH,
YMEHHE ONpPEACNSITh CI0XKHOCTh HM3y4aeMbIX B Kypce O0a30BbIX aJIrOPUTMOB
(cyMMHpOBaHHE JJIEMEHTOB MacCHBa, COpPTHPOBKA MaccHBa, NepeOOpHbIE
QITOPUTMBI, TBOWYHBIA TIOWCK) W TMPHBOJUTH 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 |
CTpYKTypax JaHHBIX, YMEHHE HCIOJb30BaTh OCHOBHBIC  YIIPABIISIONINE
KOHCTPYKIIMH, YMEHHUE OCYIIECTBISATh aHAIW3 NPEIJIOKCHHOW MPOTPAMMBI:
OTIPEJICNISITh PE3YIbTAThl PAOOTHI MPOTPAMMBI MPHU 33JaHHBIX WCXOJHBIX JTaHHBIX,
OTIpEENsITh, MPU KAKUX HCXOJHBIX JIaHHBIX BO3MOKHO IOJY4Y€HHE YKa3aHHBIX



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

YMEHHE CO3[aBaTb CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI H
JIEMOHCTPALIMOHHBIE MaTEpPHAIbl C UCIIOJIb30BAaHUEM BO3MOKHOCTEH COBPEMEHHBIX
IPOrPAMMHBIX CPEICTB U 00JIAYHBIX CEPBUCOB;

YMEHHUE UCIOJIb30BaTh JIEKTPOHHBIE TAOJULbI A1 aHAINW3a, PEICTaBICHUS
u  o0paboTKM  JaHHBIX  (BKJIIOYAs  BBIYUCJIEHHUE  CYMMBbI,  CPEIHETO
apumMeTnyeckoro, HauOONBIIETO W HAUMEHBIIETO 3HAYEHUH, pEILICHHUE
ypaBHEHUH, BHIOOP ONTHUMAJBLHOTO PpEIIEHHUs, MOAOOp JUHUU TPEHJA, PEIIeHUE
3aJ1a4y MPOrHO3UPOBAHMUS).

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

YyMEHUE CTPOUTh HEPABHOMEPHBIE KObI, JOMYCKAIOIIUE OAHO3HAYHOE
JIEKOJIUPOBAaHUE COOOIIEHUM (MpePUKCHBIE KOIbI), HCIOJIB30BaTh MPOCTEUIIINE
KOJbI, KOTOpbIE MO3BOJIAIOT OOHAPYKUBATh U UCIPABIATH OMMOKU MPH Mepeaaye
JAHHBIX, CTPOUTH KOJ, 00ECIEYMBAIOUINI HAaUMEHBIIYI0O BO3MOXXHYIO CPEIHIOIO
JUIMHY COOOIIEHHUS] TPH HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSCHATH MPUHIIUIIBI
pabOTHI MPOCTHIX AJITOPUTMOB CIKATHSI IAHHBIX;

yMEHHUE pelllaTh alrOpUTMHUYECKHUE 3a7ayud, CBA3aHHBIE C aHAIM30M rpadoB
(3a7auM  MOCTPOEHMS ONTHUMAIbHOTO TYTH MEXAYy BeplIMHaMu rpada,
OMpENeNeHUs]  KOJIMYECTBA  PA3IUYHBIX  OyTed  MEXIy  BepIIUHAMU
OPUEHTUPOBAHHOTO AIMKINYECKOro rpada), YMEHHE HCIOIb30BaTh JEPEBbS MPH
aHalMM3€ W TIOCTPOCHUU KOJOB M s TMPEACTABICHHUS apUPMETUYECKUX
BBIPAKEHUI, IPU PEIICHUH 3a/1ay MMOMCKAa U COPTUPOBKHU, YMEHUE CTPOUTH JIE€PEBO
UTPHI 110 3aJaHHOMY aJTOPUTMY, pa3padaTbiBaTh U OOOCHOBBIBATH BBIUTPHIIIHYIO
CTPaTETHIO UTPBHIL;

yMEeHuEe pa3pabaThiBaTh U PEATU30BBIBATH B BHUJAEC MporpamMm 0a3oBble
QITOPUTMbI, YMEHHE HMCIOJb30BaTh B MpOrpaMMax JaHHbIE PAa3IUYHbIX THUIOB C
y4ETOM OrpaHUYEHUN Ha JMAna3oH MX BO3MOXKHBIX 3HAYEHUM, MPUMEHSTH MpU
pelIeHnH 3a/1a4 CTPYKTYPbI JaHHBIX (CIHUCKH, CIOBapU, CTEKH, OUYepeH, AePEBbs),
UCIIOJI30BaTh 0a30BbIE ONEpPAallMM CO CTPYKTYpaMH JAHHBIX, HPHUMEHSITh
CTaH/JapTHBIE ¥ COOCTBEHHBIE MOAMPOTPAMMBI JJII 00paOOTKH YUCIOBBIX JAHHBIX
U CHMBOJIBHBIX CTPOK, HCIOJIb30BaTh IMpH pa3pabOTKe Mporpamm OHOIMOTEKH
NOANPOTrpaMM, 3HaTh (YHKIMOHAJIbHBIE BO3MOKHOCTH HMHCTPYMEHTaJIbHBIX
CPEJIICTB cpelbl pa3padOTKH, YMEHHE HCIOIb30BATh CPEACTBA OTJIAJKH MPOrPaMM B
cpezie MpOorpaMMHUPOBaHUS, YMEHUE JOKYMEHTUPOBATH MPOrPAMMBI;

yMEHHUE CO3/7]aBaTh BeO-CTPAHUIIBL;



BJIAJICHUE OCHOBHBIMHM CBEJEHUSMH O 0a3ax JaHHBIX, WX CTPYKType,
CpeICTBax CoO37aHUs W padOThl C HUMH, YMEHHE WCIOIb30BaTh TaOJIMYHBIC
(pensimoHHBIC) 0a3bl IaHHBIX (COCTABJIATH 3alPOCHl B 0a3ax JaHHBIX, BBHINOIHIThH
COPTHPOBKY M TIOHWCK 3amuceid B 0a3e JaHHBIX, HAMOJHATH pa3pabOTaHHYIO 0azy
JAHHBIX ) ¥ CTIPABOYHBIC CHCTEMBI;

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

yMEHHE OpraHW30BBIBATH JMYHOEC WH()OPMAIIMOHHOE TMPOCTPAHCTBO C
WCIIOJIb30BAHUEM PA3IMYHBIX CPEACTB IU(PPOBBIX TEXHOJOTUM, TMOHUMAHUE
BO3MOXXHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
00pa30BaTEIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX MPHHIIMIIOB Pa0O0THI, BO3MOKHOCTEH M OTpaHUYCHUS
MPUMEHEHUSI TEXHOJIOTHM WCKYCCTBEHHOTO HMHTEIIEKTa B Pa3IUYHBIX 00JIACTSAX,
HAJIMYME TIPEJICTABICHUNW O Kpyre peniaeMbiX 3ajad4 MalIMHHOTO OO0y4YeHUs
(pacnio3HaBaHMs, KIACCU(PUKAIIMK U TPOTHO3WPOBAHUS) HATUYHE TPEICTABICHUIN
00  WCMONB30BAaHUU  HMHPOPMALMOHHBIX  TEXHOJOTMH 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 nHGOpMAITHOHHBIC
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 ITPOTPAMME 136 0 36.5






IHHOYPOYHOE INTAHUPOBAHHUE
10 KITACC

Ne

T
i eMa ypoka

TpeOoBanus TEXHUKHU O€30MMACHOCTH U
TUTHEHBI IIPH paboTe C KOMITbIOTEpaMU 1
JIPYTUMH KOMIIOHEHTaMU ITU(GPOBOTO
OKPY>KEHHUS

[IpuHIMIBI pabOTHI KOMIIBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM

OOMeH JaHHBIMHU C ITOMOIIBIO IITHH.
KonTtposnepsl BHEIIHUX yCTPONCTB

ABTOMaTHUYECKOE BBIIIOJIHEHUE TIPOTPaMMBI
IIPOLECCOPOM

OmnepaTuBHasA, TOCTOSTHHAS U
JOJTOBpEMEHHas aMATh. KoHTposepbl
BHEIIIHUX yCTpOMUCTB. IIpsamoit noctyn k
namsaTH

COBpeMCHHBIe KOMITIBIOTCPHBIC
TEXHOJIOTHH

[Iporpammuoe obecnieueHme
KOMIIBIOTCPOB, KOMIIBIOTCPHBIX CUCTEM U
MOOWJIBHBIX YCTPOMCTB

CucrteMHOe ITporpaMMHOE 0OecTieueHue.
OnepaliuOHHbIE CUCTEMBI

KoaunuecTBo 4acoB

Bcero

KouTtpoJabHbie
padoThI

IIpakTnyeckue
padoThbI

Jara
U3y4eHust

DJIeKTPOHHbIE

uudgposbie
oOpa3oBaTeJibHbIE

pecypcsl

but6moreka [JOK

Bu6nuoreka [JOK

bubmuorexa IIOK

Bubnuoreka [JOK

Bu6nuoreka [JOK

bubmuoreka IIOK

bubnuoreka [IOK



Yrunutsl. [[paiiBepbl yCTPOUCTB.

Bbu6mmoreka IJOK

d [TapannensHO€ TporpaMMupOBaHUE
10 WHcTanagmsa U 1enHCTaIIS I bubmmoreka [JOK
MIPOTrPaMMHOTO 00eCTICUeHUS
@aiinioBble cucTemsl. [IpuHUHATIBL Bubmuoreka ITOK
11 pa3MenieHusi © UMEHOBaHUS (ailioB B
noyiroBpemMeHHoM mamsitu. [1la6nonsr nms
omucaHus Tpynn GhanaoB
3aKoHOAaTeILCTBO Poccuiickoit bubmuoreka IIOK
12 ®deneparyu B 00J1aCTH MPOTPAMMHOTO
oOecrieueHnst ¥ JaHHBIX
[IpuHOHUIIBEI TOCTPOEHUS U anapaTHbIC bubmuorexa [JOK
13 KOMITOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI
14 Cetp UHTEpHET bubmmorexa [IOK
15 Pasnenenune |IP-cetu Ha moaceTu ¢ Bbubnuorexa IJOK
TTOMOIITBIO MAaCOK ITOJICEeTEH
16 CereBoe aIMUHUCTPUPOBAHHE bubmmroreka [IOK
Buns! nestensHoctr B cetn MIHTEpHET. bubmmorexa [JOK
17 Cepsucsl UaTepHeTa. ["'ocynapcTBeHHbBIE
3JIEKTPOHHBIE CEPBUCHI U YCIYTU
18 WNndopmannonnas 6e30nacHOCTb bubmmroreka [IOK
19 BpenonocHsie mporpaMMHOe o0ecrieueHne Bubmuorexa LIOK
¥ METOJIbI OOPHOBI C HUM
20 [IpakTrueckas paboTa 1mo Teme Bubmuoreka LIOK
" AHTUBHPYCHBIE TPOTPAMMBI"
21 Opranu3zanus JMYHOTO apXHUBa bubnuorexa IIOK

nHpopmanuu. PezepBHoe KONupoBaHue.



22

Hapoanaﬂ 3alIUTa apXuBa

udposanue qaHHBIX

Bu6nuoreka IJOK

23

24

25

26

27

28

29

30

31

Anroput™m mmdpoBanus RSA.
Creranorpadus

[IpakTudeckas pabora Mo Teme
"[llndppoBanue naHHBIX"

WNndopmanus, 1anHbIe ¥ 3HAHUS.
NudopmanmronHsie nmponeccs B IpUpo/Ie,
TEXHHUKE U 00IIECTBE

HenpepriBHBIE U IUCKPETHBIE BETMYNHBI U
curHaisl. Heo0XxoaqumocTh AUCKpEeTH3aluu
nH(popManu, IpeJHa3HAYeHHOHN 115
XpaHeHUsl, epeayu 1 00paboTKH B
IU(POBBIX CHUCTEMAX

JBonuyHOE KOMpoBaHue. PaBHOMEpHBIE U
HEpaBHOMEpPHBIE KO/bl. [lekoaupoBanue
CcOOOIIEHHH, 3alIUCAHHBIX C IOMOIIBIO
HEPaBHOMEPHBIX KOJIOB

Ycenosue @ano. IloctpoeHrne 01HO3HAYHO

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

EnuHAIBI I3MEpeHus KOIN4ecTBa
uHpopManuu. An(paBUTHBIA TOIXO K
OLIEHKE KOJIMYECTBa HH(OpMAIHN
CucteMbl cCUUCICHUS

IIepeBoa uncen U3 OAHON CUCTEMBI
CUHCIICHUS B IPYTYIO

Bbu6mmoreka IJOK

Bbu6nuoreka IJOK

bubnuoreka [OK

bubmuorexa IIOK

bu6nuoreka [IOK

bubmuoreka LIOK

bubmoteka IIOK

bubmuorexa LIOK
bu6nuoreka [IOK

32

JIBonuHas1, BOCbMEpUYHAs U

Bbubmuorexa IIOK



33

34

35

meCTHaauaTCpuIHast CUCTEMbI CHHUCIICHH,
CBs3b MCXKY HUMU

JIBowuHasi, BOCBMEpPUYHAS U
HIECTHAIIATePHUYHAs] CUCTEMbI CUMCIICHHS,
CBSI3b MEXKIY HUMU

JIBowuHasi, BOCbMEpUYHAS U
NICCTHAIATCPUIHAS CUCTEMBI CUMCIICHUS,
CBSI3b MEXy HUMH

ApudmeTrueckne ornepanim B
MO3UIIMOHHBIX CUCTEMAX CUUCIICHUS

bubnuoreka [JOK

bubmuoreka IIOK

bu6nuoreka [IOK

36

37

TpOI/I‘lHaH YpaBHOBCHICHHAs CUCTEMaA
CUHCIICHUA

I[BOI/I‘-IHO-)ICC?ITI/I‘IHEUI CHUCTEMA CUHCJIICHUA

Bbu6mmoreka IJOK

bubnuoreka [JOK

38
39

40

41

42

KonupoBanue TekcToB
PactpoBoe konupoBaHue n300paxeHuit

[IpakTudeckas pabora Mo Teme
"Jluckperusanus rpaduaeckoit
napopmanun"

[{BeToBBIE MOJETU. BekTOopHOE
koaupoBanue. @opmartsl paitos.
Tpéxmepnas rpaduka. @pakranbHas
rpacduka

Konuposanue 3Byka. Onenka
UH(POPMALMOHHOTO 00BEMA 3BYKOBBIX
JTAHHBIX TP 33JJaHHBIX YaCTOTE
JTUCKPETU3AIUU U Pa3psiIHOCTH
KOJUPOBaHUS

bubmuoreka LIOK
Bbu6nuoreka IJOK
bubmuorexa IIOK

Bbu6nmoreka IJOK

bubmuoreka IIOK

43

[IpakTuyeckas pabora o Teme

Bbubmuorexa IIOK



44

" JluckpeTrsanus 3ByKOBOW HH(pOpMaIHH'

OcHOBBI aredpsl JTOTUKU

Bu6nuoreka IJOK

45

46

47

48

Jlornueckue oneparuu. TaOauIs!
HCTUHHOCTH

Jlornueckue BeipakeHus. Jlornueckue
TOX/1ecTBa. Jl0Ka3aTeIbCTBO JTOTHIECKUX
TOXJIECTB C TOMOIIBIO TAOJIHIl HCTUHHOCTH
[IpakTuueckas pabora o Teme
«[locTpoenue n ananmu3 TadbIuIL
MCTUHHOCTH B TaOJIMYHOM HPOLIECCOPE»

Jlormueckue Ooncpanuru U orcpanu Haj
MHO>KECTBaAaMH

Bbu6mmoreka IJOK

Bbu6nuoreka IJOK

Bu6nuoreka [JOK

bu6nuoreka [IOK

49

50

o1

52

53

Jloruueckue OIICpanru U OIICPpalr HAd
MHOXKECTBaMH

3aKoHbI anreOpbl JJOTMKU. DKBUBAJICHTHBIE
peoOpazoBaHusl JOrMUECKUX BhIPAXKEHUM

Jlornueckue ypaBHEHUS U CUCTEMBI
ypaBHEHUH

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

Kanonnueckue opMbl JTOrHYECKUX
BbIpakeHUI. COBEpILIEHHBIE
JTU3bIOHKTUBHBIE U KOHBIOHKTUBHbIE
HOpPMaJIbHBIE (POPMBI, AITOPUTMBI UX
MOCTPOEHUS MO TabJINLIE UCTUHHOCTH

Bbu6mmoreka IJOK

Bbu6nuoreka IJOK

bu6nuoreka [IOK

Bbu6nmoreka IJOK

bubmuoreka IIOK

54

Jlorndeckue 3JeMeHTEL B COCTaBe

Bbubmuorexa IIOK



55

KOMIIBIOTEpA
Tpurrep. Cymmatop. MHOropaspsiiHsIi
CyMMAaTop

Bu6nuoreka IJOK

56

[TocTpoenue cxem Ha JTOTHYECKUX
3JIeMEHTax. 3aluch JOTUYECKOrO
BBIPAKECHMUSI 110 JIOTUYECKON CXEME

bubmuoreka IIOK

57

58

59

60

61

62

63

64

MHUKpPOCXEMBI i TEXHOJIOTHS UX
MPOU3BOJICTBA

[IpencraBieHue 1ENbIX YUCEN B TAMSITH
KoMmIbioTepa. OrpaHUYeHHOCTh TMana3oHa
Yycell IpU OTPaHHUYEHUHU KOJINYeCTBa
pa3psaoB. Ilepenonnenue pa3psaHoit
CETKH

be33HaKkoBbIE M 3HAKOBBIE JaHHBIE.
3HaKoBbIN OWT. [IBONYHBIN
JOTIOJTHUTEIBHBIN KOJI OTPULIATEIIBHBIX
qHCcen

[ToOuTOBBIE JTOTHUECKHE OTIEpaAIIUH.
Jlornueckuii, apupmeTuyecKuil u
LUUKJINYECKUM CIIBUTH

[udposanue ¢ TOMOIIbIO TOOUTOBOI
onepauuu «ucknovaronee NJIN»
[IpencraBneHue u XxpaHEeHUE B MAMSITH
KOMIIBIOTEPA BELLIECTBEHHBIX YHCEIN

Brinonnenue onepaunﬁ C BCIICCTBCHHBIMUA
qucCjiaMHu, HAKOIIJICHUC OIIINOOK Ipu
BBIYHUCIICHUAX

[IpakTruueckas padota no teme «M3yuenue

Bbu6mmoreka IJOK

Bbu6mmoreka IJOK

bubmoteka IIOK

bubmoreka LIOK

bub6mmoreka [JOK

bubmuoreka LIOK

bubmuorexa LIOK

bubmoreka IIOK



MmopaspAaIHOTO MAIHIMHHOT'O MPCACTAaBJICHUA
OEIIBIX WU BEIICCTBCHHBIX YHUCEID)

65 AHanm3 anropuTMOB 1 Bu6imoreka [IOK

Oransl peleHus 3a1a4 Ha KOMIIbIOTEPE. bubmuorexa [JOK
66 HNHCcTpyMEHTAIBHBIC CPE/ICTBA: 1

TPAHCIIATOP, OTIATYUK, MPOOUITHPOBIIIK

Cpena nporpammupoBanusi. Komnumsus bubnunorexa [IOK
67 Y MHTEPIIPETalrs IPOrpaMm. 1

Bupryansneie mamebl. THTErppOBaHHas

cpena pa3padoTKu
68 Metoapl OTJIAJIKK POTPaMM 1 bu6nmoreka [IOK
69 Tunel nepeMeHHBIX B S3BIKE 1 bubnuorexa IJOK

POTPaMMHUPOBAHUS
70 O0paboTka LebIX Ynce 1 bu6nmoreka [IOK
71 O6paboTka BEIIeCTBEHHBIX YUCEI 1 bubnuoreka [IOK
72 Cryualinble U IICEBAOCITYYalHbIE YnCIa 1 bubmmnorexa [IOK
73 Betnenus. CinoxxHble yCIOBUSA 1 bubnuoteka [IOK
74 Huxkiel ¢ yciioBuem 1 Bubmuoreka ITOK

[{MKJIBI IO IEPEMEHHOM. bubaunoreka [IOK
75 B3aumoszameHsieMoCTh pa3InyHbIX BUIOB 1

LUKIIOB
76 O06paboTka HaTypaIbHBIX YUCEII C 1 bu6morexa [IOK

UCIIOJIb30BaHUEM IIMKJIOB

HaxozieHne Bcex MpOCThIX YnCeN B bubnuorexa IJOK
77 3agaHHOM Auanazone [Ipaktuueckas 1 05

pabota no Teme «Pemenne 3a1a4 METOIOM

nepedopa»
78 WNuBapuanTt nukia 1 bu6mmoreka [IOK



79 JIoKyMEHTHUPOBaHKE MPOTPAMM bu6nuoreka [IOK
80 O6paboTka TaHHBIX, XPAHSIIUXCS B Bbubimoreka IJOK
daitnax
81 Pas3Ouenne 3aaun Ha mo3a1aquu bubnuorexa IJOK
Hcrnonp30BaHue CTaHIAPTHOW OMOIHMOTEKH Bbu6nuoreka IJOK
82 A3bIKa porpaMmMmupoBanus. [loaxiouenue
OHOIMOTEK MOANPOTrPAMM CTOPOHHHX
IIPOU3BOAUTEIIECH
83 [ToanporpamMmsl (TIporieTypbl U GyHKITAHN) bubnuoreka [IOK
84 [onmporpammsl (TIporieTypsl U PYHKIIUH) bubmmorexa [IOK
85 [IpakTrueckas paboTa 1mo Teme bubnuoteka [IOK
"Pa3zpaboTtka nognporpamMm"
Pexypcusi. PekypcuBHbIE 00BEKTHI bu6mmoreka [IOK
86 (bpaxramnsr). PekypcuBHBIC TTpOLIETYPHI U
¢bynkun. Mcnonb3oBanue cTeka ams
OpraHM3ally PEKYPCHUBHBIX BHI30BOB
87 [IpakTudeckas pabora 1o Teme Bu6moreka [IOK
"PekypcuBHBIE TOATPOrPaMMBbI"
88 MoaynbHBIN TPUHLIMI TOCTPOCHUS bubmnorexa [IOK
nporpamm
89 YuciieHHbIE METOIBI Bubnuorexa IJOK
90 [IpakTuyeckas paborta o Teme bubmuorexa [JOK
«HucneHHoe penieHue ypaBHEHUID)
91 Hcnonb3oBaHue AUCKpEeTU3aLiU B bubmuoreka IIOK
BBIYHCIUTEIHHBIX 3a7a9ax
[IpakTuueckas pabora o Teme Bu6mmoreka [IOK
92 «[TpubnmxEHHOE BBIYNCIICHUE JITTUH

KPHBBIX U TUIOLIAieH GUryp»



93

94

95

96

97

98

99

100

101

102

[Tpaktuyeckas pabora no reme «Ilouck
MakcuMyMa (MUHHUMYMa) (YHKIIHI

O6paboTka CUMBOJIbHBIX JIAHHBIX.
AnTOpUTMBI 00PaObOTKH CUMBOJIBHBIX
CTPOK: IMOJCYET KOJIUYECTBA MOSABICHUI
CHUMBOJIa B CTPOKE

Anroput™Mbl 00pabOTKH CUMBOJIBHBIX
CTpPOK: pa30HeHne CTPOKU Ha CII0Ba 110

poOesIbHBIM CUMBOJIAM

Anroput™bl 06pabOTKH CUMBOJIBHBIX
CTPOK: IMTOMCK MOJCTPOKU BHYTPH JTaHHOM

CTPOKH; 3aM€Ha HalJICHHOW MOJICTPOKH Ha

APYTYIo CTPOKY
[IpakTudeckas pabora o Teme
"O06paboTKa CTPOK C UCTIOJI30BAHUEM

(GyHKUIMH cTaHAaPTHON OMOIMOTEKH SI3bIKA

porpaMmMupoBaHus"

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

O06001IEHHbIE XapaKTEPUCTHKH MaCCHBa

JIMHENHEBII ITONCK 3aJaHHOT0 3HAUEHUS B
Mmaccuse. [IpakTrueckas paboTa o Teme

"JInHeNHbBII HOUCK 3aJaHHOI0 3HAUEHUS B

maccuse"

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

0.5

0.5

Bbu6mmoreka IJOK

bubmmoreka [JOK

but6mmoreka [JOK

bubmuoreka IIOK

bub6nuoreka [IOK

bub6nuoreka [IOK
Bu6nuoreka [JOK

bu6nuoreka [IOK
bubmuoreka LIOK

buomuorexa IIOK




3JIEMEHTA B YHUCJIOBOM Maccuse"

CopTHupoBKa OJTHOMEPHOTO MACCHUBA. bubnmorexa [IOK
103 [IpocThie MeTOIBI COPTUPOBKH. 1 05

[IpakTruueckas padota mo Teme "l[IpocTeie

METO/Ibl COPTUPOBKHM MaccuBa"

CoptupoBka ciustHueM. beicTpast Bubmorexa [JOK
104 COp.TI/IpOBKa MaccuBa (aJIropuT™ 1 05

QuickSort). ITpaktuueckas paboTa 1Mo Teme

"breicTpas copTupoBka Maccupa”

JIBOMYHBII ITIOMCK B OTCOPTUPOBAHHOM bubmmnorexa [JOK
105 maccuBe. [IpakTndeckas pabora mmo reme 1 0.5

" JIBONYHBIA HOUCK"
106 JIByMepHbIe MacCCHUBBI (MaTpPHUIbI) 1 bubmmorexa [IOK
107 AnTopuTMBI 00pabOTKH MaTPHITL 1 bubnuoteka [IOK
108 Pemenne 3amau aHaim3a JaHHBIX 1 bubmmrorexa [JOK
109 CpencTBa TEKCTOBOIO MpoIeccopa 1 bu6imoreka [IOK
110 KomnbrotepHas BEpcTka TekcTa 1 bubmmrorexa [IOK

[IpakTuyeckas padota no Teme "BépcTka bubnuoreka LIOK
111 JIOKYMEHTOB C MAaTEMaTHICCKUMHU 1 1

dopmymnamn"
112 NHCTpyMEHTBI peIlieH3UPOBAHUS 1 bubnuoteka [IOK
113 [IpakTuyeckas paborta o Teme 1 1 bubmuorexa [JOK

"MHOrocTpaHUYHbIE TOKYMEHTHI"

Ob6naunsie cepBuchl. KomnekTuBHas bubnuoreka LIOK
114 pabora ¢ nokymentamu. IIpakTruueckas 1 05

pabota no Teme "KosutektuBHas pabota ¢

JoKyMeHTamu'"
115 Anamn3 ga"HHbeIX. boibiie naHHbIE 1 bubnuoreka IJOK



116

117

MarmmnaHoe 00y4yeHue

AHaJ¥3 TaHHBIX C TIOMOIIBIO 3JICKTPOHHBIX
TaOIAILL

Bbu6mmoreka IJOK
Bu6nuoreka IJOK

118

[IpakTuyeckas pabora o Teme "AHanus3
JTAaHHBIX C TOMOUIbIO JIEKTPOHHBIX
TabauL"”

bubmuoreka IIOK

119

120

121

122

123
124
125
126

[Moctpoenue rpadukoB GyHKIUH.
[IpakTuyeckas paborta o Teme
"HarnsaHoe nipeacTaBieHUE pe3yIbTaToOB
CTaTHUCTUYECKON 00paOOTKU JaHHBIX B
BUJIEC JMarpaMM CPEICTBAMH peaKkTopa
AJIEKTPOHHBIX TabIUIT"

Jluanu tpenna. [Ipaktuueckas paboTa mno
teme "l[lonOop nmuHUM TpeHa,
MIPOrHO3UpOBaHuE"

[Ton6op napamerpa. [IpakTuyeckas padora
1o teme "YuciaeHHoe peleHne ypaBHeHUM
C TIOMOIIBIO MTOI00pa nmapamerpa”
OnTumu3anus Kak MOMCK HaMIydlIero
pelleH sl B 3aJaHHbIX YCIOBUSX.
[IpakTuyeckas pabora no Teme "Pemenue
3aJa4 ONTUMM3ALUHU C IOMOIIBIO
AIIEKTPOHHBIX TabmH"

PesepBHOe Bpems

PesepBHOE Bpems

PesepBHOe Bpems

PesepBHOE Bpems

0.5

0.5

0.5

0.5

Bbu6mmoreka IJOK

bubmuorexa IIOK

127

PesepBHOE Bpems

R R R ke



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

I[TPOTPAMME



11 KITACC

KosaunuyectBo yacos DJIEeKTPOHHbBIE
°
J:;n Tema ypoka Bcero Kontpoanueie  Tpaxruueckue fII:;:EHI/Iﬂ gg[()l:ll;zl;:fenbﬂme
padoThl padoThbI pecypes:
KonuuectBo nndopmanmu Bubmoreka LIOK
AJITOPUTMBI CHKATUSI TAHHBIX bubmuoreka LIOK
3 Anroput™m Xaddmana bu6numoteka [IOK
[TpakTryeckas padora no Teme "Cixatue bubmmoteka LIOK
4 JAHHBIX C IOMOILBIO AJITOPUTMA 1 1
Xappmana"
5 Anroputm LZW 1 bu6nuoreka [IOK
ANTOpPUTMBI CKaTHA TAHHBIX C MTOTEPSIMHU. bubnuorexa IJOK
6 [TpakTrueckas padota o Teme "Crxatue 1 05
JTaHHBIX ¢ ToTepsmu (anroputmel JPEG,
MP3)"
7 CkopocTb niepeiauu JaHHbIX bu6moreka [IOK
8 [TomMex0yCTOMYUBEIE KOJIBI bubmuorexa IJOK
9 [IpakTrueckast paboTa 1o Teme 1 1 Bub6mmoreka [IOK
"ITomexoycToiUYMBBIE KOABI"
Cuctembl. KOMIIOHEHTEI CHCTEMBI M BIX bu6nuoreka [IOK
10 B3auMoieiictBue. CucteMHbIi 3 PeKT. 1
VYnpasnenue kak HHOOPMALIMOHHBIN
npouecc. O0paTHas CBA3b
11 Monenu u MoieIMpOBaHUE bubmmoreka [IOK
12 I'padmr bu6nuoreka [IOK
13 Pemenue 3amau ¢ momonipio rpados bu6moreka [IOK



14 JlepeBbs bu6nuoreka [IOK
15 OCHOBBI TEOPHUH UTP bu6morexa [IOK
[TpakTnueckas padota o teme "lIlonck Bubmumorexa LIOK
16 BBIUTPBIIIHON CTPATErMU B UT'PE € NOJHOM
uHpopmanuein”
17 CpencTBa HCKYCCTBEHHOTO MHTEIIEKTA bu6moreka [IOK
18 [TpakTuyeckas padora no Teme "Cpencraa bubmmoreka [IOK
HMCKYCCTBEHHOTO MHTEJIJIEKTa"
dopmanuzanus MOHATHS aIrOPUTMA. Bubmorexa [JOK
19 Mamuna ThropuHra Kak yHUBepcalbHas
Mozeib BeruuciaeHuil. Tesuc Yépua—
TeropuHra
[TpakTrueckas paboTa mo Teme Bubmuorexa LHOK
20 "CocTaBieHHe IPOCTOH MPOrpamMmBbl JIJIst
MaiuHbl TrropuHra”
21 Mammna ITocra bubanoreka [TOK
22 Hopwmansnsie anropudmer MapkoBa bubmmrorexa [IOK
ANTOpUTMHUYECKU HEPa3peLIMMBbIE 3a0a4u. bubnuoreka LIOK
23 3agada octaHoBa. HeBO3MOKHOCTH
ABTOMATUYECKOM OTIAJKU IPOrpaMMm
24 CH0HOCTb BEIYMCIICHUH bubmuoreka I[JOK
[Torck mpoCTHIX YKCEN B 3aJaHHOM buomuorexa IIOK
25 JIMaIa3o0He ¢ IOMOUIBIO allrTOpUTMa
«penieto IparocheHa»
26 [TpakTudeckas pabota mo Teme "Tlonck bubaunorexa [JOK
MPOCTHIX YKCEN B 33IaHHOM Juana3zoHe"”
27 MHoropa3psiiHbIe LIeJIbIe YucIia, 3a/1a4u Bubmuoreka LIOK

JUITMHHOHN apu(pMETUKU



28

29

30

31

32

33

34

35

36

37

[TpakTnyeckas pabora o Teme
"Peanu3arysi BEIYUCIEHUN C
MHOTOpa3psiAHbIMU yucIaMu"

CrnoBapu (accolMaTUBHBIC MaCCUBHI,
0TOOpakeHus ). XAII-TaOIUIIBI.
[TocTpoenwue andaBUTHO-4aCTOTHOTO
cIIoBaps IS 33JaHHOTO TEKCTa

[TpakTrueckas paboTa Mo Teme
"[locTpoenue angpaBUTHO-4aCTOTHOTO
crioBaps JUIsl 3aIaHHOTO TekcTa"

AHaJ'II/IS TCKCTAa HA €CCTCCTBCHHOM S3BIKEC.
Brinenenue mocienoBaTeIbHOCTEN IO
mabIiony. Perymsipapie BEIpaKeHHSI.
YacTOoTHBIN aHAIHU3

[IpakTuueckas pabora no teme "AHnanus
TEKCTa Ha €CTECTBEHHOM sI3bIKe"

Creku. AHAIN3 MPABUIBHOCTH CKOOOYHOTO
BBIPAKCHUS

Brruncnenmne apupmMeTuaeckoro
BBIPaKCHHS, 3aITMCAHHOTO B MOCTHUKCHOM
dbopme

[TpakTyeckas pabora o Teme
"Brruncienue apuMeTHIECKOTO
BBIPQKCHHUS, 3aITMCAHHOTO B MOCT(UKCHOM
dbopme"

Ouepenu. Vcnonp3oBanue odepean s
BPEMEHHOT'O XPaHEHUsI JaHHBIX

IIpakTnueckas paboTa no Teme

Bbu6mmoreka IJOK

bubmoteka IIOK

bubmoteka IIOK

bub6mmoreka [JOK

Bubnuoreka [JOK

bubmuorexa IIOK

Bu6nuoreka [JOK

bu6nuoreka [IOK

bubnuoreka [JOK

bubnuoreka [IOK




38

39

40

41

42

43

44

45

46

"Ucnonb3oBanue ouepean”

JepeBbs. Peanuzanus nepeBa ¢ TOMONIIBIO
CCBUIOYHBIX CTPYKTYDp. /[BOnyHBIE
(bunapneie) nepesbs. [locTpoenne nepesa
JUIS 3aJJAaHHOTO apu(pMETHIECKOTO
BBIPAKEHUS

[IpakTnueckast paboTa 1o Teme
"Mcnonb30BaHuE JEPEBHEB IS
BBIYHCIICHHS apU(METHICCKIX
BbIpayKCHUIT"

PexypcuBHBIE anropuTMBI 00X0/1a IepeBa.
Hcnonp30BaHue cTeKa M O9epeiu ISt
o0xo/1a epeBa

PexypcuBHBIE anropuTMBl 00X0/1a IepeBa.
Vcnonp30BaHue cTeKa M O9EpeTu IS
o0xoja epeBa

Anroputwmsl Ha rpadax. [loctpoenue
MUHHMAaJIBHOTO OCTOBHOTO JIepeBa
B3BELLICHHOTO CBSI3HOTO
HEOpPUEHTHPOBAHHOIO rpada

O6xox rpada B rmyouny. O6xon rpada B
[IUPUHY

KonnuecTBO pa3inuyHbIX MyTel MEXIY
BEPIIMHAMU OPHUCHTUPOBAHHOTO
AIMKIINIeCKOro rpada

Anroput™m JI€HKCTpBHI.

[TpakTryeckas pabora o Teme
"Boluniciienue JIMHBI KpaT4yaiIiero myTH

Bu6nuoreka IJOK

but6mmoreka [JOK

bub6mmoreka [JOK

bub6nuoreka [IOK

bubmuorexa IIOK

bubmuorexa IIOK

Bu6nuoreka IJOK

bubnuoreka [JOK
buomuorexa IIOK




47

MeX1y BepiIuHamu rpada (anroputm
Heiketpsr)"

Anroput™m ®noija—Yopmaiia

bubnuoreka [JOK

48

3ajauu, pelaeMble ¢ TOMOILBIO
JTUHAMUYECKOTO MPOTPaMMHUPOBAHUS:
BBIYHCIICHUE PEKYPCUBHBIX (DYHKIIUI

bubmuoreka IIOK

49

[TpakTryeckas pabora o Teme
"Bprunciienue peKypCuBHbIX (YHKIUH C
MIOMOUIbIO JUHAMUYECKOTO
IporpaMMupoBaHus”

Bbu6mmoreka IJOK

50

51

52

53

54

55

56

3aznauu, pemaeMple ¢ IOMOLIBIO
JUHAMUYECKOIO IPOrPaMMHUPOBAHUSA:
MOACYET KOJIUYECTBA BAPUAHTOB

[TpakTrueckas padota o Teme "llomcuér
KOJIMYECTBA BAPHAHTOB C MTOMOIIIBIO
JUHAMHYECKOTO MporpaMMupoBaHus"
3amauu, pemraeMpie ¢ TOMOIIBIO
JUHAMHYECKOTO IPOrpaMMHUPOBAHUSA:

3aJa4u ONTUMH3aAIINH

ITonsTHE 0 Mapagurmax
nporpammupoBanusi. O030p SI3bIKOB
IIPOrpPaMMHUPOBAHHUS

[TonsTHe 06 00BEKTHO-OPUEHTHPOBAHHOM
IIPOrpaMMHUPOBAHNN

O0bexThl U Knaccol. CBOMCTBA U METOIBI
00BEKTOB

OOBbEKTHO-OPUEHTUPOBAHHBIN aHATIN3

Bbu6mmoreka IJOK

bubmoteka IIOK

bubnuoreka [JOK

bubmuoreka LIOK

buomuorexa IIOK

bubmuorexa LIOK

Bubnuoreka [JOK

S7

[TpakTuyeckas pabora o Teme

Bbubmuorexa IIOK



58

59

"M cnonp30BaHHE TOTOBBIX KJIACCOB B
nporpamme”

Pa3zpaboTka nporpamMmm Ha OCHOBE
00BEKTHO-OPUEHTHUPOBAHHOTO TTOIX01a
[IpakTuueckas padota "Pa3paborka
MIPOCTOM MPOrPaMMBbI C UCIIOJIH30BAHUEM
KjiaccoB"

bubnuoreka [JOK

bu6nuoreka [IOK

60

Wukancymsuus. [Ipaktudeckas padora mno

teMme "Pa3paboTka kiacca, UCIOIb3YIOIIETO

MHKAICYJIALNI0"

0.5

bubmuoreka LIOK

61

62

Hacnenopanwue. [Tomumopdusm

[IpakTnueckas pabota 1o Teme
"PazpaboTka nepapxuu Kiaccon"

Bbu6mmoreka IJOK
Bu6nuoreka [JOK

63

Cpenbl ObICTPOI pa3pabOTKH MPOrpaMM.
[TpoexTrpoBanue naTEpPEiica
MOJIb30BaTENIs

bubmuoreka LIOK

64

65

66

67

68

69

[IpoexTupoBanue nHTEpdEiica
M0JIb30BATEIs

Vcnonp30BaHuE TOTOBBIX YIIPABIISIEMBIX
3JIEMEHTOB /ISl TOCTPOEHUs nHTEepdetica
[TpakTyeckas pabora o Teme
"Pa3zpaboTka mporpammsl ¢ rpadu4ecKum
unrepdeiicom”

N3yueHue BTOPOro s3bIKa
IPOTPaMMHPOBAHUS

N3ydenue BTOpOro g3bIka
pOrpaMMHPOBAHHS

OTansl KOMIIBIOTCPHO-MATEMATHYECKOT'O

Bbu6mmoreka IJOK

bu6nuoreka [IOK

bu6nuoreka [IOK

bubmuoreka LIOK

Bu6nuoreka IJOK

Bu6nuoreka [JOK



70

71

MOJICTTUPOBAHUS
JIvckpeTr3anust Mpu MaTeMaTHICCKOM
MOJICTTUPOBAHUH HETIPEPHIBHBIX MTPOIIECCOB.
MoenupoBaHue JIBHKECHUS

[IpakTnueckas padboTa 1o Teme
"MopenupoBaHue JBUKEHUSA"

Bu6nuoreka IJOK

bu6nuoreka [IOK

72

MonenupoBaHre OHOJIOTUIECKUX CUCTEM.
[TpakTraeckas paboTa mo Teme
"MonenupoBaHue OMOJIOTHYECKUX cucTeM"

0.5

Bbu6mmoreka IJOK

73

74

75

76

MareMaTHdeCcKre MOJIETH B SKOHOMUKE.
BrruncinurenbHbie SKCTIEPUMEHTHI C
MOJICIISIMU

BepositHocTHBIE MOAenu. [IpakTrueckas
pabora o Teme "MmuTarnmonsoe
MOJEJIIMPOBAHNE C TOMOILBIO METO/1a
Momnrte-Kapno"

KommbrorepHoe MOie1MpOBaHNE CUCTEM
yIpaBJICHUS

O06paboTka pe3yabTaTOB IKCIIEPUMEHTA

0.5

Bu6nuoreka [JOK

bubnuoreka [JOK

bubnuoreka [JOK

bubmuoreka LIOK

77

78

79

Tabmmunble (pensuoHHbIC) 0a3bl JAHHBIX

[Touck, copTupoBKa U GUIBTPALIUSL
JAHHBIX. 3apOoChl HAa BBIOOPKY JaHHBIX.
3anpockl ¢ mapaMmeTpaMu. Beraucisiemsie
HOJISL B 3a1pocax

[IpakTnueckas pabora no teme "Pabora ¢
roToBO# 0a30ii JaHHBIX"

Bu6nuoreka IJOK
bu6nuoreka [IOK

bubnuoreka [JOK

80

MsoroTa0nuyHble 0a3bl JaHHbIX. THIbI
cBsi3el Mex 1y TabnunamMu. BHemHmit

bubmuoreka IIOK



KJIIOY. L[CJ'IOCTHOCTB 0a3ml JaHHBIX

[IpakTnueckas pabota 1o Teme bu6morexa [IOK
81 "Pa3paboTka MHOTOTAOINIHOMN Oa3bI
JaHHBIX"
82 3ampockl K MHOTOTA0IMYHBIM 0a3aM bu6mmoreka [IOK
TTAaHHBIX
83 [IpakTuueckas pabora no Teme "3anpocsl K bubmnorexa [IOK
MHOTOTa0IM4YHOM 0a3ze JaHHBIX"
84 SA3b1k ynpasineHus gaaasiMa SQL bubnuoreka [IOK
[TpakTuyeckas pabora o Teme bubnuorexa [IOK
85 "VrpaBneHue JaHHBIMH C TIOMOIIBIO SI3bIKA
sQL”
86 Hepensimonnsie 6a3pl JaHHBIX. Bbu6mmoreka IJOK
DKCIIEpTHBIE CUCTEMBbI
87 HNHTepHEeT-IpHITIOKCHUS bubnuoreka [IOK
[TonsTHE O CEPBEPHON U KIIMEHTCKOU Bubmorexa [HOK
88 JacTsx caita. TeXHOIOTHS «KITUSHT —
cepBep», €€ TOCTOMHCTBA M HEJOCTATKA
89 Ocnosbl g3p1ka HTML BbubGmuoreka IJOK
90 [IpakTnueckas padbora no teme "Coznanue Bub6mmoreka [IOK
TEKCTOBOM BeO-CTpaHUIIBI"
91 Ocuossl sa361ka HTML bubnuoreka IJOK
92 Ocnossl g361ka HTML bubmuoreka IJOK
[IpakTuueckas padbora no teme "Coznanue bubmoreka [LIOK
93 BEO-CTpaHUITBI, BKIIOYAIOMIEH
MYJIbTUMEANIHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIC JIaHHBIE, BUIE0)"
94 OcHoBBI KackaaHbIX Ta0mui ctuiei (CSS) Bu6imoreka [IOK



[IpakTnueckas pabota o Teme

Bbu6mmoreka IJOK

95 "OdopmiieHue cTpaHUIIBI C TOMOIIBIO 1

KacKaJaHbIX Tabmui cTriein"”
96 Cuenapuu Ha si3b1ke JavaScript bubmoreka [IOK
97 Cuenapuu Ha si3b1ke JavaScript Bu6imoreka [IOK
98 dopMbI Ha BEO-CTpaHHUIIE bu6moreka [IOK
99 [TpakTuyeckas padora o reme "O6padboTKa 1 Bu6nmoreka [IOK

naHHbIX Gopm"
100 Pa3zmenienue BeG-caifiToB. Ycmyra Bu6nmoreka [IOK

XOCTHHTa. 3arpy3ka ¢ailioB Ha cait

Kagpuposanue. Ucnpasnenue bubmmorexa LIOK
101 nepcnekTuBbl. ['ucrorpamma. Koppekuus

YpOBHEH, KOPPEKIUS IBETA.

ObecrBeurBaHNe LIBETHBIX N300payKeHUH

BBoa n3o0pakeHuii ¢ HCTIOIb30BaHHEM Bubmuorexa LIOK
102 pa3INYHbIX HUPPOBBIX YCTPOMUCTB. 05

[IpakTuueckas pabora no teme "O6paboTka

udpoBbIX GoTorpaduit”

Peryms. Pabota ¢ obnactsimu. @uibTphl. bubmoreka [LIOK
103 [IpakTrueckas padota o Teme "Peryib 0.5

nnudposbix Gororpaduit”

MHorocnoiiabie n3o06paxeHus. TeKCcToBbIe bubmuorexa [JOK
104 ciou. Macka cnos. Kanansl. Coxpanenue

BbIIENICHHOW 00JacTu
105 [IpakTnueckas paboTa 1o Teme 1 bu6morexa [IOK

"MHorocnoiiabie n300paxeHus"
106 [ToaroroBka UTFOCTpaIUil 111 BeO-CalTOB. 05 bubmuoreka IIOK

[TpakTuyeckas pabora o Teme



" AHUMHUPOBaHHbBIC N300paKeHHS"

107 Bexropnas rpaduka. Bexropuzanus 1 bu6nuoteka [IOK
PacTpOBBIX U300paKEHUN

108 [TpakTuyeckas padora no Teme "BekTopHas 1 bu6mmoteka LIOK
rpajuka"

109 HP.I/IHHI/IHLI HOCTpOGI{I/Iﬂ U pelaKTUPOBaHUS 1 bubnmorexa [{OK
TpEXMEPHBIX MOenei

110 [IpakTuueckas padota o teme "Co3nanue 1 bubimoreka IJOK
MPOCTHIX TPEXMEPHBIX Mojeei"

111 Cerounsie Mogenu. Marepuabl 1 bubnuoreka I[JOK

112 [TpakTueckas padota o Teme "CeTouHbIe 1 bubmmorexa LIOK
Mozenun"

113 MoaenupoBaHre HICTOYHUKOB OCBELICHUS. 1 bu6nuoreka [IOK
Kamepsr

114 [TpakTudeckas paboTa 1Mo Teme 1 Bubmoreka [IOK
"Pennepunr"

115 AnnutuBHbIE TexHOJoTuU (3D-npuHTEpPHI) 1 bubmoreka [IOK

116 [TonsiTHE O BUPTYaIbHOMN PEATBHOCTH U 1 bubmmoreka [JOK
JOTIOJTHEHHOM peaIbHOCTH

117 PezepBHOE Bpems 1

118 PesepBHOE Bpems 1

119 PesepBHOE Bpems 1

120 PesepBHOE Bpems 1

121 PesepBHOE Bpems 1

122 PesepBHOE Bpems 1

123 PesepBHOE Bpems 1

124 PezepBHOE Bpemst 1



125 PesepBHOE Bpems 1
126 PesepBHOE Bpems 1
127 PezepBHOE Bpems 1
128 PesepBHOE Bpems 1
129 PesepBHOe Bpems 1
130 PesepBHOE Bpems 1
131 PesepBHoe Bpems 1
132 Pe3epBHOE Bpems 1
133 PesepBHOE Bpems 1
134 PeszepBHOE Bpemst 1
135 PesepBHOE Bpems 1
136 PesepBHOE Bpems 1
OBILIEE KOJIMYECTBO YACOB I10 136 36.5

ITPOTPAMME




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

* Uudopmaruka (B 2 yactsx); yrayonenHoe ooyuenue 10 kmace/ [Tonsikos K.1O.,
Epemun E.A., O61iecTBo ¢ orpaHu4eHHON 0TBETCTBEHHOCThI0O « BMHOM.
JlabopaTopus 3HaHMI; AKIIMOHEpHOE 00111ecTBO «I31aTENbCTBO
«IIpocsewmenue»

* Uadopmaruka (B 2 gacTsx); yriyosnennoe odyuenne 11 xmacc/ [Tomsakor K.1O.,
Epemun E.A., O6miecTBO ¢ orpaHUYeHHONM OTBETCTBEHHOCTHI0O « BMTHOM.
JlaGoparopus 3HaHU»; AKIIMOHEpHOE 0011ecTBO «M31aTenbCcTBO

((HpOCB@HICHI/Ie»

METOAUYECKHUE MATEPUAJIBI JJISA YUUTEJISA
Nudopmatuka. 3agaunuk. 10-11 xnaccsl. ba3oBblii 1 yriy06neHHbI ypoBHU. B 2

qacCTiX.

Nudopmatuka. YMK s crapueit mkonsl: 10 — 11 knacesr (PI'OC).
Meroaudeckoe rmocooue aJist yuurtens. Y ryOaEéHHbIN ypOBEHb

AsTtop(b1): boponun M. H.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



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

https://fipi.ru/ege






