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HOACHUTEJDBHASA 3AIIMCKA

[Iporpamma no unpopmatuke (yriayOiaEHHbIM ypOBEHb) HA YPOBHE CPEIHETO
oOmero oOpa3oBaHusl pa3pabOoTaHa Ha OCHOBE TpeOOBaHUW K pe3yJbTaTam
OCBOGHHUSI OCHOBHOW  0OOpa30BaTeNbHOW  MNPOrpaMMbl  CPEIHEro  OOIIero
oOpazoBanus, npeactaBieHHbix B DI'OC COO, a takxe denepanbHOil padoueit
IPOrpaMMBbl BOCITUTAHHSL.

[Iporpamma 1o wuH(OpMaTUKEe HAa€T MNPEACTaBICHUE O UENIX, OO0IIeH
cTpaTernu OOy4YeHHs, BOCIMTAaHUS M Pa3BUTHS OOYyYaIOUIUXCS CPEIACTBAMHU
yueOHoro npeamera «MudopmaTuka» Ha yriyOJIEHHOM YpPOBHE, yCTaHaBIMBAET
00s13aTenTbHOE IpeIMETHOE CoJiepKaHue, peyCcMaTpuBaeT ero
CTPYKTYypUpOBaHUE MO pa3jieiaM U TeMaM Kypca, ONpeNessieT pacupeaesieHue ero
no kiaccam (rogaMm HU3y4yeHwus ), Ja€T MPUMEPHOE pacipesesieHre y4eOHbIX 4acoB
IO TEMaTUYEeCKUM pas3iesiaM Kypca M  PEeKOMEHIyeMylo (IpPUMEpHYIO)
MOCTIEIOBATEIPHOCTh ~ MX  M3Y4YEHHS ¢  Y4€TOM  MEXIPEAMETHBIX |
BHYTPUIIPEIMETHBIX  CBSI3€HM, JIOTUKA y4eOHOTO  TpoIlecca, BO3PACTHBIX
0COOEHHOCTEH 00yYaroMXCs.

[IporpamMMa 1o nHpOpMaATHKE ONpPEAEIAeT KOJIUUECTBEHHbIE U KaueCTBEHHBIE
XapaKTepUCTHKHN YyIeOHOTO MaTepuana JUisl KaKJ0ro TojJia U3y4eHHs], B TOM YHCTIe
Ui COAEPKATETBPHOTO HAMOJHEHUS PA3HOTO BUAA KOHTPOJS (IIPOMEKYTOUHOM
aTTecTaluu o0yuarommxcs, BCEPOCCUNCKUX IPOBEPOYHBIX pabor,
rocyJapCTBEHHOM UTOTOBOM aTTecTanuu). [Iporpamma no nHpopMartuke sBISIETCS
OCHOBOW /I COCTABJICHWSI AaBTOPCKUX YYEOHBIX MpOTrpaMM U y4eOHHUKOB,
NOYPOYHOTO TUTAHUPOBAHHSI Kypca YIUTEIEM.

Nudopmatuka B cpeaHem o0iieM 00pa30BaHUM OTPAXKALT:

CYIIHOCTh HMH(OPMATUKM KaK HAyYHOW JUCHUIUIMHBI, H3y4aroulei
3aKOHOMEPHOCTH MPOTEKAaHUSI U BO3MOXKHOCTH aBTOMAaTU3alMU HH()OPMALIMOHHBIX
IPOLIECCOB B Pa3IMYHbIX CUCTEMAX;

OCHOBHBIE  00NlacTH  TpUMEHEHUs  WHPOPMATHUKH, TPEKAEC  BCETO
MH(GOPMaLMOHHBIE TEXHOJIOTUH, YIIPABJICHNE U COLMAIBbHYIO chepy;

MEXJIUCUUIUIMHAPHBIA ~ XapakTep HWHGOpPMAaTUKU U MHPOPMAILMOHHOM
JESITEIbHOCTH.

Kypc undopmatvku ajis ypoBHsSI CpeHEro o0Iero o0pa3zoBaHUs SBIAETCS
3aBEepIIAIONIMM 3TallOM HENPEPHIBHONW TMOATOTOBKH OOydYalomUXcsi B 00JIaCTH
MHPOPMATUKU U MH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, OMUPAETCs
Ha COoJepKaHue Kypca MH(OPMATUKU YPOBHS OCHOBHOI'O 0OIIero oOpa3zoBaHUs U
OMBIT  TIOCTOSIHHOTO  MPUMEHEHHS  WH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTH, JaéT TEOPETUYECKOE OCMBICICHHE, MHTEPIpETalio U 00001IeHne
3TOTO OTBITA.



Pesynbrartel  yriyOn€HHOro ypoOBHS H3Y4Y€HUs Yy4eOHOro IpeaMeTra
«Madopmartnkay OPHEHTHPOBAHBI HA TMOJYYECHHE KOMIETEHTHOCTCH  JUIs
MOCJIeAyoIell TpoecCHOHATbHON JEATeIbHOCTH KaK B paMKaxX JIaHHOM
peIMETHON 00JIaCTH, TaK U B CMEKHBIX C Hell o0nacTsax. OHU BKIIOYAIOT B ceOsl:

OBJIAJICHUE KJIIOYEBBIMU MOHATUSAMH M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCS JaHHas MpeAMeTHas 00JacTh, PACMO3HABAHUWE COOTBETCTBYIOIIMX WM
NPU3HAKOB M B3aUMOCBSI3€H, CHOCOOHOCTh IEMOHCTPUPOBAThH PA3IMUHBIE ITOAXO/IbI
K MU3YUYEHUIO SBJIICHUM, XapaKTEPHBIX IJIs1 U3y4aeMoU nmpeaMeTHON obnacTu;

YMEHUE pellaTh THUIOBbIE TMPAKTHUYECKHME UM TEOPETUYECKHUE 3aJayH,
XapaKTepHbIE JJI MCIOJb30BaHUS METOJOB M HWHCTPYMEHTapus JaHHOU
IpeaMETHON 00J1acTH;

HaJIMYMe TPEACTABICHUM O JaHHOW MpeIMETHOW OOJacTH Kak ILEeOCTHOU
TeOpUH (COBOKYIMHOCTU TEOPHUii), OCHOBHBIX CBS3SIX CO CMEXKHBIMU OOJIACTAMHU
3HaHUM.

B pamkax yriny0n€HHOro ypoBHS M3yudeHUsS MH(DOpMATHKU 0OecTieurnBaeTCs
eJIeHANpaBlIeHHAs MOJArOTOBKa OO0y4YaloIIMXCAd K MPOJOJDKEHUI0 00pa3oBaHUs B
OopraHu3alnusXx  MOpo(ecCHoHaTBLHOrO  O0pa3oBaHUsA MO  CHEHHAIBHOCTSIM,
HEMOCPE/ICTBEHHO CBSI3aHHBIM €  IU(POBBIMU  TEXHOJOTHSMH, TaKUM Kak
nporpaMMHasi MHXKeHepusi, UHPOpMallMOHHAass 0€30MacHOCTh, MH(POPMAIIUOHHBIE
CUCTEMBbl M TEXHOJOTHMH, MOOWIIbHBIE CHUCTEMBbl W CETH, OOJbLINE JaHHBIE U
MallMHHOE OOy4YeHHE, MPOMBILUICHHBIH WHTEPHET BEIEH, MCKYCCTBEHHBIM
WUHTEIJICKT, TEXHOJOTMH OeCHpOBOAHON CBs3U, pPOOOTOTEXHHMKA, KBAaHTOBBIC
TEXHOJIOTUH, CUCTEMBI PACIpPENEIEHHOIO PEECTpPa, TEXHOJOIMU BUPTYaJbHOU H
JIOIIOJTHEHHOU peaibHOCTEM.

OcHoBHass 1enb u3yuyeHust yuyeOHoro mpeamera «Mupopmaruka» Ha
yrayOn€HHOM ypOBHE cCpeaHero obmiero oOpa3oBaHus — oOecreueHue
JaNbHEHNIIero pa3BUTUS WHGOPMAIIMOHHBIX KOMIIETEHIIMN O0O0y4aromerocs, ero
TOTOBHOCTH K JKM3HH B YCIIOBUSAX Pa3BUBAIOIIETOCS MHPOPMALIMOHHOTO 00IecTBa
U BO3pacTaollledl KOHKYPEHIIMM Ha pBIHKE TpyJaa. B cBA3M ¢ 3TUM u3ydeHHe
nnpopmatuku B 10—11 xraccax gomKHO 00€CTICUNTD:

c(OpPMUPOBAHHOCTb MHUPOBO33PEHHUSI, OCHOBAHHOI'O HAa MOHMMAHUU POJIU
uH(pOpPMATUKK, WHGOPMAIIMOHHBIX M KOMMYHHUKAlIUOHHBIX TEXHOJOTUHA B
COBPEMEHHOM OOIIECTBE;

c(OpPMUPOBAHHOCTh OCHOB JIOTUYECKOTO M QJITOPUTMHUYECKOTO MBIILICHUS;

c(hOpPMHUPOBAHHOCTh YMEHHMH pa3iandarh (akThl U OIEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJbI, BHUJIETh HMX CBS3b C KPUTEPUSIMU OLIEHMBAHMS U CBS3b
KPUTEPHUEB C ONPEAECIEHHON CUCTEMOU LIEHHOCTEH, NMPOBEPATh HA JOCTOBEPHOCTH
1 000011aTh HHPOPMAITHIO;



chOpMUPOBAHHOCTh  MPEJCTABICHUNH O  BIMSHUU  HUHPOPMAIMOHHBIX
TEXHOJIOTUA Ha >KHU3Hb 4YeJOBeKa B OOIIECTBE, MOHUMAHHE COLMAIBHOTO,
AKOHOMMYECKOTO, MOJIUTUYECKOTO, KYJIbTYpPHOTO, HOPUIUYECKOTO, MPUPOIHOTO,
SPrOHOMHYECKOT0,  MEIMLIMUHCKOTO U  (DU3MOJIOrMYECKOr0  KOHTEKCTOB
MH()OPMAIIMOHHBIX TEXHOJIOTUH;

MPUHSTHE TPABOBBIX U TUYECKUX ACTIEKTOB MH(POPMAITMOHHBIX TEXHOJIOTHH,
OCO3HAaHHE OTBETCTBEHHOCTH JIFOJIEH, BOBICUEHHBIX B CO3/IaHHE W HCIOJIb30BAHUE
UH(OPMAIIMOHHBIX CUCTEM, paclpocTpaHeHue HH(GOpMaIIIy;

CO3JaHUE YCIIOBUM /JI pa3BUTHUSl HABBIKOB y4€OHOM, MPOEKTHOM, HAy4YHO-
HCCIIEIOBATENbCKOM W TBOPYECKOW JEATEIbHOCTH, MOTHUBAIIMU OOYYarolUXCAd K
CaMOpPAa3BUTHIO.

B conepxxanuu yueOHoro npeamera «MHdopmaThka» BBIIETSAIOTCS UYETHIPE
TEMaTUYECKUX pa3zea.

Paznen «llu¢poBasi rpamMoOTHOCTH» TOCBSIIEH BOMNPOCAM YCTPOMCTBA
KOMITBIOTEPOB ¥ JIPYTUX OJEMEHTOB MH(PPOBOIO  OKPY>KEHHUS, BKIIOYAS
KOMITbIOTEPHBIE CETH, UCIIOIB30BAHUIO CPEJICTB OMEPAI[MOHHON CUCTEMBI, paboTe B
cetu MHTepHET W WCHOJIB30BAHUI0 HWHTEPHET-CEPBUCOB, HH(POPMAIMOHHOMN
0€30IacHOCTH.

Paznen «Teopermueckue OCHOBLI HH(POPMATHKH» BKIIOYaeT B ce0s
NOHATUIHBIA anmapaT WH()OpPMATUKHU, BOIPOCHl KOAUPOBAHHUS UH(MOpMAIIUH,
u3MepeHuss UHGOPMAIMOHHOTO O00BbEMa JaHHBIX, OCHOBBI alareOpbl JIOTUKU H
KOMIIBIOTEPHOTO MOJICJIUPOBAHUSL.

Paznen «AaropurmMbl M NPOrpaMMHPOBAHME)» HAIPABICH HAa pa3BUTHE
AITOPUTMHYECKOTO MBILUICHHS, pa3pabOTKy aJITOPUTMOB U OIIEHKY MX CJI0KHOCTH,
dbopMupoBaHHE HABBIKOB peaIM3allUM MPOrPaMM Ha sI3bIKaxX MPOTPaMMUPOBAHUS
BBICOKOT'O YPOBHS.

Paznen «MH(popMaumoHHBIE  TEXHOJOTHMM»  TOCBSIIIEH  BOIPOCAM
OpUMEHEHUS! WH(POPMAIMOHHBIX TEXHOJOTUM, PpEeaJTu30BaHHBIX B MPHUKIAJTHBIX
MpPOrpaMMHBIX MPOJIYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHCJIEC B 3aja4ax aHajn3a
JAHHBIX, MCIIOJIB30BAHUIO 0a3 JAaHHBIX M JJICKTPOHHBIX TAOJHIl IS PEIICHUS
NPUKJIAIHBIX 3a]1a4.

B npuBenénnoMm nanee coxaepxkaHuu ydeOHoro mpeamera «MHpopmarukay
KYPCHUBOM  BBIJICJICHBI  JIOMOJHUTEJIbHBIE TEMbl, KOTOpbIE HE BXOJAT B
00s13aTeNIbHYI0 TPOrpaMMy OOYYEHUS, HO MOTYT OBITh MPEJIOKEHbI 111 U3yUSHUS
OTJIETTbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YUYaIOIIUMCS.

VYriyOn€éHHbIH  ypOBEHb M3y4YeHHS HWHOOPMATUKU PEKOMEHIyeTCs IS
TEXHOJIOTUYECKOTO  Mpoduisi, OpPUEHTHUPOBAHHOTO HA  HHXXEHEPHYIO U
HH)OPMAITMOHHYIO CQEephl ACSITENBHOCTH. YTIyONnEHHBIM YPOBEHb H3yUCHHUS
UHGOPMATUKN O0ECIIEYMBAET: MOJATOTOBKY OOYYarOIIMUXCs, OPUEHTUPOBAHHBIX HA



CHEeIUanbHOCTH B 00JacCTH WH(GOPMAIIMOHHBIX TEXHOJIOTUH W HWHKEHEPHBIC
CHEIUATBHOCTH, Y4YaCTHE B MPOCKTHOM W WCCIECMOBATEIHCKON NEATeILHOCTH,
CBA3aHHOM C COBPEMEHHBIMU HAMPAaBICHUSIMH OTpaciu HHPOPMAIMOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJIOTHM, MOJITOTOBKY K YYaCTHIO B OJMMITUA/IaX U Clade
EnuHOro rocymapcTBEHHOTO dK3aMeHa 1o WH(popMaTHKe.

[TocnenoBaTeIbHOCTh M3YYEHHUS TEM B MpEJeiax OIHOTO Toja O0ydeHUs
MOXKET OBITh HM3MEHEHA [0 YCMOTPEHHUIO YUYWTENs MpHU MOATOTOBKE padoueit
IPOrpaMMBbl U TOYPOYHOTO IJIAHUPOBAHMS.

OO611ee 4KciIo YacoB, PEKOMEHAOBAHHBIX ISl U3YyYEHUsT HHPOPMATUKHU — 272
yaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11 kmacce — 136 yacoB (4 yaca
B HEJIEIIO).



COAEPKXAHUE OBYUEHUA
10 KITACC

In¢dposasi rpaMOTHOCTD

TpeGoBanus TexHUKM O€30MACHOCTM W TUTHEHBI Tpu padore ¢
KOMITBIOTEPAMH U JPYTUMHU KOMITIOHEHTaMU ITU(POBOTO OKPYKEHHUSI.

[TpuHIMIBl pabOTHI KOMIBIOTEPOB U KOMIBIOTEPHBIX CUCTEM. APXUTEKTYypa
¢bon Heiimana. ABTOMaTUYECKOE BBIMIOJHEHUE MPOTPAMMBI  MPOIIECCOPOM.
OmnepaTuBHasi, TOCTOSHHAS W JOJTOBpeMeHHas mamsaTh. OOMEH JTaHHBIMU C
IOMOILIBIO KH. KOHTpOsuiepsl BHEMIHUX YCTPOUCTB. [IpsiMOM TOCTYIT K TaMSITH.

OCHOBHBIE  TEHJICHIIMA  Pa3BUTHUS  KOMIIBIOTEPHBIX  TEXHOJIOTHUH.
[TapamiensHble BBIYMCIICHUS. MHorormpoueccopHsie CHUCTEMBI.
Cyneprommbiotepbl. PacnpenenéHaple BRIUUCIUTEIBHBIE CUCTEMBI U 00pabOTKa
OonpIIMX JaHHBIX. MoOOWIIbHBIE HH(PPOBBIE YCTPOWCTBA W HMX pOJb B
KOMMYHUKALIHSX. Bcerpoennbie KOMITBIOTEPHI. MUKPOKOHTPOJIEPHI.
Po6otusupoBaHHble TPOU3BOACTBA.

[IporpammHOe oOecrnieueHre KOMIIBIOTEPOB U KOMITBIOTEPHBIX CHUCTEM. Buibl
IpPOrpaMMHOT0 oOecneyeHus: U ux HazHauyeHue. OCOOEHHOCTH MPOrPaMMHOIO
oOecrieueHuss MOOWIBHBIX ycTpoicTB. [lapamienbHoe mNporpaMMUpOBaHUE.
CuctemHoe mnporpammHoe obOecrieueHue. OnepaluOHHbIE CHUCTEMBI. Y THUJIUTHI.
HpaviBeppl  ycTpouicTB. HHCTausiuus W JEHMHCTAUISALMS — [POrPAMMHOTO
o0ecreyeHusl.

QaitnoBble cucTembl. [IpUHIMOBI pa3MenieHUss U UMEHOBaHMS (ailioB B
nojaroBpeMeHHor namatu. [abiaoHb! A1 onucanus rpynn ¢Gansios.

[IporpamMmmHuoe obecriedenue. JluneH3upoBaHue MpOrpaMMHOTO 0OeCTIeYeHHsI
U 1mudpoBbIX pecypcoB. IlpompuerapHoe U CcBOOOJHOE MPOrPAMMHOE
obecrnieuenne. Kommepueckoe 1 HEKOMMEPUYECKOE MCIOJIb30BaHUE MPOTPAMMHOI0
oOecrieueHuss uW UUPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YyCTaHaBIMBaeMas
3aKOHOIATENbCTBOM Poccuiickor @enepaniuy 3a HEMPABOMEPHOE UCIIOJIb30BAHUE
IPOrpaMMHOT0 o0ecriedeHus U UG POBBIX PECYPCOB.

[TIpuHIMIIBI TOCTPOCHUS U anmnapaTHbIE KOMIIOHEHThI KOMITBIOTEPHBIX CETEH.
CereBbie nporokoabl. Cets MHTEpHET. Anpecanns B cetu MHTEpHET. [IpOTOKOIEBI
crexka TCP/IP. CucremMa TOMEHHBIX UMEH.

Paznenenue IP-cetm Ha mojcetn ¢ noMouipl0 Macok mnozacered. CereBoe
agMuHHUCTpUpoBaHue. [lolydyeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEPA.
[IpoBepka Hamuuus CBA3M € y310M ceTu. OnpenesieHHe MapupyTa JABUKCHHUS
ITAKETOB.

Buast  pestenbHocth B cetn  HMHrepHer. CepBuchl  MHTepHera.
['eoundopmanmonHbie cUCTEMBI. | '€0I0KAIIMOHHBIE CEPBUCHI PEATIBHOTO BPEMEHH



(Hampumep, JioKalus MOOWJIBHBIX TeJle(OHOB, OMNPEENCHUE 3arpy>KEHHOCTH
aBTOMAarucTpasnei), MHTEPHET-TOProBiisi, OPOHUPOBAHUE OMIIETOB U TOCTUHMII.

['ocynapcTBeHHBIE 3JEKTPOHHBIE CEPBUCHI M yciayru. ColMallbHbIE CETH —
OopraHu3alus KOJUJIEKTMBHOTO B3auMOJIEHCTBUS M oOMeHa naHHbIMU. CereBoi
STUKET: MpaBWia TMOBEJAEHUS B KuOepmpocTpaHcTBe. [Ipobiiema NOMIUMHHOCTH
noixydyeHHou uHpopmanuu. OTKpbITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHblE U SKOHOMHUYECKHE YIPO3bl, CBSI3aHHBIE C HCIIOJIb30BAHUEM
UH(OPMAITMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJOrui. OO01me npoOjaeMbl 3alUThI
uHpopmanmun u  uHbopmanMoHHOM  Oe3zomacHoctu. CpencTBa  3alUTHI
nH(OpMaAIM B KOMITBIOTEPAX, KOMITBIOTEPHBIX CETAX W aBTOMATH3UPOBAHHBIX
uH(pOpMaIIMOHHBIX ~ cucTeMax. [IpaBoBoe oOecredyeHue HMHPOPMALUOHHOM
0€30MacHOCTH.

[IpenorBpamenue HECAHKIIMOHUPOBAHHOT O nocTyna K JAYHOU
KOH(pHIeHIMATEHON MH(POPMAIIUU, XPaAHSIIEHCS Ha TIEPCOHATLHOM KOMIIBIOTEPE,
MOOMJIBHBIX yCTpoicTBax. BpemoHocHoe mporpaMMHOe 0OecredeHre U CIoCOOBI
O00ppOBI C HUM. AHTHBUpPYCHBIE Mporpammbl. OpraHuzamus JUYHOIO apXuBa
uHopmanuu. PezepBHoe konupoBanue. [laponbHast 3amuTa apxusa.

[MudpoBanne nanHbIX. CUMMETPUYHBIE W HECHUMMETPUYHBIC MIUQPHI.
[Mudper npocroit 3amensl. [ludp Iesaps. ludp Bwmxenepa. Anroputm
mudpoBanus RSA.

Teopernueckne 0CHOBbI MHPOPMATHKH

Nudopmanus, nannsie v 3HaHusl. MHPoOpMaIMOHHBIE MPOIECCH B MPUPOJIE,
TEXHUKE U OOIIECTBE.

HempepbiBHBIE W JTUCKpETHBIE BEJIWYMHBI W CHUTHaibl. HeobxomaumocThb
JTUCKpeTH3aluy WH(pOpMaIuy, MNpeIHa3HAYCHHOW [JIi XpaHCHHWs, Mepeadyud U
00paboTKH B U(PPOBBIX CUCTEMAX.

JIBonuHoe KoAaupoBaHUE. PaBHOMEpHbIE M  HEPABHOMEPHBIE  KOJBI.
JlexoaupoBaHue COOOIEHUMN, 3aITMCAHHBIX C MOMOIIbI0 HEPABHOMEPHBIX KOJIOB.
Ycenosue @ano. [locTpoeHHE OAHO3HAYHO NEKOIMPYEMBIX KOJOB C ITOMOIIBIO
nepeBa. Enqunuiibl u3MepeHust KoiaudecTBa uHpopmanuu. AndaBUTHBIN MOIX0 K
OIICHKE KOJIMYeCTBa MHPOPMAIIUH.

Cucrembl cumcienus. Pa3BépHyTas 3amuch IENbIX M JAPOOHBIX YHCEN B
MO3UIIMOHHOW cucteme cuucieHus. CBOMCTBAa MO3UIIMOHHOM 3amyCU dYuUCIa:
KOJIMYECTBO IU(pP B 3alUCH, NMPU3HAK JEITUMOCTH YMCIA HA OCHOBAHUE CUCTEMBbI
CUMCJIEHUS. AJITOPUTM MEPEBOJIA LIEJIOT0 Ynciia u3 P-nuHON CUCTEMBI CUMCIICHUS B
JECATUYHYI0. AJNTOPUTM TMepeBoja KOHEUHON P-uuHON npoOu B IeCATUUYHYIO.
AJITOPUTM TI€PEBOJA LEIOr0 YMCIa W3 JIECITUYHOW CUCTEMBbI CUuclieHusi B P-
nynyto. IlepeBox KoHewHOUM pgecsaTUUHOM npoOu B P-uunyro. JIBonuHas,
BOCBMEpPHUYHAS U IIECTHAAATEPUYHAs CUCTEMBI CUMCIICHHUS, CBSI3b MEXKYy HHUMH.



ApudmeTrueckue onepaiu B MO3UIMOHHBIX CUCTEMaxX CUUCeHus. TpoudHas
YPaBHOBEILIEHHAS! CUCTEMA CUUCIICHUS. JIBOMUHO-/IECITUYHAS CUCTEMA CUUCIICHHUS.
KomupoBanue TtexcroB. KomupoBka ASCII. OpgnoOaliTHBIE KOTUPOBKH.
Cranmgapt UNICODE. Komuposka UTF-8. Onpenenenue wuHOOPMaIMOHHOTO
00BbEMa TEKCTOBBIX COOOILICHUI.

KomupoBanme  m3o0paxenuit. OreHka  WHPOPMAINMOHHOTO  00BEMA
rpaduuecKuX aHHBIX NP 33JJaHHBIX pa3pelieHrH 1 ri1yOruHe KOJUPOBaHUS IBETA.
[IBetoBbie Monenu. BekTopHoe komupoBanue. dopmathl rpaduueckux ¢anios.
Tpéxmepnas rpaduka. OpakranbHas rpapuka.

KomupoBanue 3Byka. Onenka nHPOPMAIMOHHOTO 00bEMa 3BYKOBBIX JTAHHBIX
IIPU 33JIaHHBIX YaCTOTE IUCKPETU3AIMU U Pa3psAIHOCTH KOJIUPOBAHMUS.

Anrebpa noruku. [lonsTue BbicKa3zbiBaHUA. Bbicka3biBaTenbHbIE (HOPMBI
(mpenukatsl). KBaHTOpHI CyIIECTBOBAHUS U BCEOOITHOCTH.

Jlornueckue omnepanuu. TaOnuipl UCTUHHOCTU. Jlornueckue BbIpaKEHUS.
Jlornueckue ToxaecTBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIECTB C IMOMOUIBIO
Ta0JIMIl UICTUHHOCTH. JIoruueckue onepanuu 1 ornepanuu Haj MHOKECTBAMH.

3aKoHbl anreOpbl JIOTMKU. DKBUBAJIEHTHBIE NPEOOpa3oBaHUsl JIOTMYECKHX
BbIpaKeHUU. Jlornueckue ypaBHEHUS U CUCTEMbI YPABHECHU M.

Jlornyeckue QyHKIUMU. 3aBUCUMOCTH KOJHUYECTBA BO3MOKHBIX JIOTHUECKHUX
(GYHKUMNA OT KOJIMYECTBA apryMeHTOB. [losiHbIe cCTeMbl JOTHYECKUX (QYHKIUM.

Kanonnueckne  gopmbl  joruyeckux  BblpakeHuid.  CoBeplieHHbIE
JTU3BIOHKTUBHBIE W KOHBIOHKTUBHBIE HOPMaJbHBIE (OPMBI, aJITOPUTMBI HX
MOCTPOEHUS TIO0 TaOIUIE HCTHHHOCTH.

Jlornueckue »>JI€MEHTBI B cOcTaBe KommbioTepa. Tpurrep. Cymmatop.
MHoropazpsansiii cymmarop. IloctpoeHue cxeM Ha JOTMYECKUX DJIEMEHTaX IIo
3a/IaHHOMY JIOTUYECKOMY BBIPAXKEHUIO. 3alUCh JIOTMUYECKOTO BBIPAXKEHUS II0
JIOTUYECKOM CXEME.

[IpencraBienne LENbIX YKMCEN B MAMATH KOMIIbIOTepa. OrpaHUYEHHOCTH
Juaria3oHa 4Kcesl MpPU OrPaHUYEHUM KOJWYecTBa paszpsiaoB. llepenonnenue
pa3psaHON ceTKH. be33HakoBble M 3HAKOBBIC JaHHbIC. 3HAKOBBINM OWT. JIBOMYHBIM
JOTIOJIHUTEINIbHBIN KO/ OTPULIATEIbHBIX YHCEL.

[ToGuToBbIe JorMueckue omnepanuu. Jlorudeckuit, apudmeruyeckui u
nukiandeckud  capurd. [ludpoBanue ¢ MOMOIIBIO MOOUTOBOM —omepanuu
«uckimovaromee NJIN».

[IpencraBiieHre BELIECTBEHHBIX YHCENI B MaMATH KOMIIbIOTEpa. 3Havalas
4acTh M MOPSAJOK uuciia. J(MamazoH 3Haue€HUM BelleCTBEHHBIX ducen. [Ipobiemsl
XpaHEHHUs BEIECTBEHHBIX YHUCEJ, CBSI3aHHBIE C OrpPaHUYEHUEM KOJUYECTBA
pa3psiioB. BbllonHeHuWe omnepaiuil ¢ BEIIECTBEHHBIMU YHCIIAMH, HAKOIUICHUE
OIIMOOK TP BBIYUCIICHUSX.



AJITOPUTMBI U IPOrPAMMHPOBaHUeE

Omnpenenenre BO3MOXHBIX PE3yJlbTaTOB PabOThl MPOCTEHIINX aITrOPUTMOB
YIPABJICHHUSI HCIOJHUTEIIMM W BBIYHCIUTENBHBIX aNrOpuTMOB. OmnpeneneHue
UCXOJHBIX JaHHBIX, IPH KOTOPBIX aJITOPUTM MOKET 1aTh TpeOyeMblil pe3yibTar.

Ortanbl pelleHus 3aJady Ha KoMIbloTepe. MHCTpymeHTanpHBIE CpencTBa:
TPAHCIATOP, OTIAAUUK, NPOGMIMPOBIIMK. KoMOWIALKMA W HUHTEPIPETALHS
nporpamMm. BupTyanbHble MalluHBbI.

WNuTerpupoBanHasl cpeaa pa3paboTku. MeToasl OTIAJKH  IpOrpamM.
Hcnonb3zoBanne TpaccupoBOoUYHbIX Tabauu. Otnagounslii BeiBoA. Ilomarosoe
BBITIOJIHEHUE MTPOrpaMMbl. TOYKHM ocTaHOBaA. [[pOCMOTp 3HAUEHHM IEPEMEHHBIX.

3k mporpammupoBanus (Python, Java, C++, C#). Tumbl naHHBIX:
LEJIOYUCIICHHBIC, BEIECTBEHHBIC, CHUMBOJIbHBIC, JIOTHYECKHE. DBeTBieHus.
Cnoxuple ycnoBusa. llukibel ¢ ycnoBueM. [lukibel 1m0 mepeMEHHOM.
B3auMo3aMeHs€MOCTh  pa3IMYHBIX  BUJAOB  LMKJIOB. VIHBapuaHT  IMKJA.
CocraBneHue 1UKIAa C HUCIOJIB30BAaHUEM 3apaHee ONPENEIEHHOrO WHBapHaHTa
LUKJIA.

JIOKyMEHTHpOBaHUE IIPOTPaAMM. Hcnonp3oBanue KOMMEHTAPHUEB.
IToaroroBka onucaHusl NPOrpaMMbl U HHCTPYKLUU JJIS ITOJIB30BATEIIS.

AnropuTMbl 00paOOTKH HATYpaJIbHBIX YUCEN, 3aMMCAHHBIX B MO3UIIMOHHBIX
CUCTEMAaX CYHMCIEHMs: pa3OMeHHE 3aliCH 4YUCJIa Ha OTAeNbHbIE LUQPHI,
HaXOXXJIEHUE CYMMbl U TPOU3BEJEHUS LHUPp, HAXOXKIECHUE MAaKCUMaJIbHOM
(MUHUMAJIBHON ) IUQPHI.

HaxoxnaeHnue Bcex mMpoCThIX YMCEN B 3aJaHHOM JauarasoHe. [Ipencrasienue
qrcia B BUJIE HA0Opa MPOCTBHIX COMHOXKHUTENEH. AITOPUTM OBICTPOTO BO3BEACHHUS
B CTCIICHbD.

O0paboTka JaHHBIX, XpaHALUXcs B (aitnax. TekcToBble U ABOUYHBIE (DAIIbI.
QaitnoBble nepeMeHHble ((aitnoBbie ykazartenu). Urenue u3 ¢aiina. 3anuch B
daitn.

Pa3Ouenue 3amaun Ha noazaaayu. [lognporpammel (fpoueaypsl U QyHKIINN).
Pexypcust. PekypcuBHble 00BEKTHI ((pakTanibl). PexkypcuBHbIE Npouenypbl U
¢ynkuuu. Mcnonb3zoBaHue cTeka JUuisi OpraHu3aluy PeKypCUBHBIX BI30BOB.

Hcnonb3oBaHne CTaHIAPTHOW OHMOIMOTEKH s3bIKa IPOrPAMMHUPOBAHMSL.
[lonkmtoueHue  OUONMMOTEK  MOANPOrpPaMM  CTOPOHHUX  MPOU3BOJIUTEINECH.
MonyabpHBINM IPUHLAII TOCTPOEHUS ITPOrpamMM.

Uucnennbie Metoapl. TouHoe u  OpUOTMKEHHOE PEIICHUS  3aJayM.
YuclieHHbIE METO/IbI PELICHUS] YPaBHEHUI: METOJ1 Iepedopa, METO MOJIOBUHHOTO
nenenus. lpubmmxéHHoe BbIYMCICHHE JUIMH KpUBBIX. Bbluncnenue miomazeit
(Guryp ¢ TOMOIIBIO YHUCIEHHBIX METOJIOB (METOJ MPSIMOYTOJIBHUKOB, METOJ



tpanenuii). Ilonck makcumyma (MHUHMMyMa) (YHKIMM OJHOM MEpPEMEHHOU
METO/I0M TOJIOBUHHOTO JIETICHHUS.

OOpaboTKka CHUMBOJBHBIX JaHHBIX. BcTpoeHHbIe  (QYHKIMM  sI3bIKA
IPOrpaMMHUPOBAHUS 1JI1 00paOOTKU CHUMBOJIBHBIX CTPOK. AJTOPUTMBI 00paOOTKU
CUMBOJIBHBIX CTpPOK: MOJCYET KOJMYECTBA TMOSIBICHUI CHUMBOJA B CTpPOKE,
pa30HeHre CTPOKM Ha CJIOBa MO MNPOOETbHBIM CHMBOJAM, IOUCK IOACTPOKH
BHYTPU JAHHOW CTPOKH, 3aM€HAa HaWJEHHOW IOJCTPOKM Ha JPYIyIHO CTPOKY.
['enepanust Bcex CJIOB B HEKOTOPOM ajidaBUTE, YIOBJIECTBOPSIOIMIUX 3aJaHHBIM
orpannueHusM. [IpeoObpazoBanue uncia B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBel ¥ TOCIEIOBATENBbHOCTH uHced. Bprancnenne 0000MEHHBIX
XapaKTEePUCTHUK AJIEMEHTOB MacCHBa WJIM YHCJIOBOM MOCIEA0BATEIBHOCTH (CYMMBI,
IPOU3BEACHUS, CPEIHEr0 apu(PMETUYECKOTO, MUHUMAIBLHOTO U MAaKCUMAaJIbHOTO
AJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIOUIMX 33JaHHOMY YCJIOBHIO).
JIvHENHBIM TOUCK 3aJJaHHOTO 3HAYEHUSI B MACCUBE.

CoptupoBka ofHOMEpHOTo MaccuBa. [IpocTeie METOABI COPTUPOBKHU (METOJ
ny3bIpbka, METOJ BbIOOpa, COpTHpOBKa BcTaBKamM). COPTUPOBKA CIHUSHUEM.
beictpas coptupoBka MaccuBa (anmroputMm QuickSort). J[BomuHBIA TOHCK B
OTCOPTUPOBAHHOM MAaCCHBE.

JIBymMepHbIE MacCuBbl (MaTpHIlbl). AJNTOpUTMBI OOpPAaOOTKH JIBYMEPHBIX
MAaCCHBOB: 3aII0OJHEHUE IBYMEPHOTO YMCIOBOTO MacCUBa IO 3aIaHHBIM ITPaBUIIAM,
MOKCK 3JIEMEHTA B IBYMEPHOM MACCHBE, BBIUMCIECHUE MaKCUMyMa (MUHUMYyMa) U
CyMMBI 3JIEMEHTOB JABYMEPHOI'O MACCHBA, MEPECTAHOBKA CTPOK M CTOJOLIOB
JBYMEPHOT'O MACCHBA.

NudopmanuoHHbIe TEXHOJIOIMH

TekctoBbiii Tporieccop. PemaktupoBanue u ¢opmatupoBanue. IIpoBepka
opdorpaduu m rpammartuku. CpencTtBa NHOHMCKAa M aBTO3aMEHBI B TEKCTOBOM
npoueccope. HMcnonb3zoBanne  cruneid.  CTPYKTypUpOBaHHBIE  TEKCTOBBIC
nokymeHTbl. CHocku, ornaBienue. KoimnexktuBHas pabota ¢ JOKYMEHTAMH.
NHcTpyMeHTBI peleH3upOBaHus B TEKCTOBBIX Mpoiieccopax. OOmayHble CEpBUCHI.
JllenoBass mnepenucka. Pedepar. IlpaBuna nuTUpoBaHUS HUCTOYHUKOB U
opopmieHuss Oubmmorpaguueckux cchutok. OdopmieHHe Chucka JIUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEPHOM BEPCTKOM TeKcTa. TexHUYeckne CpeicTBa BBOJIA
TekcTa. Crnenuaiu3upoBaHHbIE CPEJCTBA PEJAKTUPOBAHMS MaTeMaTHUYECKUX
TEKCTOB.

AHanmu3 gaHHbIX. OCHOBHBIEC 3a3JauMl aHAJIW3a JAHHBIX: MPOTHO3UPOBAHME,
kjaccudukanus, KiacTepusalus, aHanu3 OTKIoHeHui. [locnenoBareabHOCTD
pelieHus 3aja4 aHajau3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYMCTKA U OILICHKA
KauecTBa JaHHBIX, BBIOOp W/WIIM MOCTPOEHUE MOJIEIH, MpeoOpa3oBaHUE JAHHBIX,
BU3yaJIM3allksl JaHHBIX, MHTEpIIpETalus pe3yibTaToB. [IporpaMMHubie cpeacTBa u



MHTEPHET-CEPBUCHI J1s1 00paOOTKHU U MPEACTaBICHUS JaHHBIX. boiblue gaHHbIE.
MamunHoe o0yuenre. IHTeIeKTyanbHbIN aHAIN3 TaHHbBIX.

AHanu3 JaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX TaOiull. Brluucienue cymwsl,
CPEIHETO apU(PMETHUECKOT0, HANOOIbIIEr0 (HAMMEHBIIIETO) 3HAUECHUS 1MaNla30Ha.
Boruucnenne kosd@uimenta Koppersiuuu JIBYyX psSAoB JaHHbBIX. [loctpoenue
CTOJOYATBIX, JHMHEWYATHIX W KpyroBbix auarpamM. Iloctpoenme rpadukos
¢ynkumii. [logbop nuHMM TpeHa, pelIeHne 3a/1a4 IPOTHO3UPOBAHUSI.

YucneHHoe pelieHue ypaBHEHWH C IOMOIIBIO [oa0opa mapamerpa.
OnTtuMuzanus Kak IMOMCK HAaWIY4dlIEro pelleHus B 33JIlaHHbIX yCloBHsX. LleneBas
¢yHkus, orpanudeHus. JlokanpHble M TVIOOANBHBI MHUHHUMYMBI LEJIEBOU
¢yskuu. Pemenne 3a1a4 ONTUMU3ALUU C IOMOIIBIO AIEKTPOHHBIX TaOJIHII.

11 KJTACC

Teopernueckne 0CHOBbI MHPOPMATHKH

Teopernyeckue MOAXOAbI K OIEHKE KOJIMYECTBA HHGPOPMALMKU. 3aKOH
aanuTuBHOCTU MH(opmanuu. @opmyna Xapriau. MHpopManus U BEpOSTHOCTD.
®opwmyna lllennona.

Anroputmbl cxaTtusi naHHbiX. AnroputM RLE. Anroputm Xaddmana.
Anroputm LZW. AJroputmMbl CXaThsl JAHHBIX C TOTEPSIMU. Y MEHBIICHUE
rIIyOMHBI KogupoBaHus 1iBeTa. OCHOBHBIE Hien anroputmoB cxkatus JPEG, MP3.

CkopocTh mepefauyd JaHHBIX. 3aBUCUMOCTh BpPEMEHHM IIE€pefadyd  OT
UH(OPMAITMOHHOTO 00BhEMA JaHHBIX W XapPAKTEPUCTHK KaHaia CBSI3H. [IpUduuHBI
BO3HUKHOBEHUS OIIMOOK TMpu rmepedade JaHHbIX. Kopabl, mo3Bosstomnme
OoOHapy»XWBaTh W HCHPABIATH OLIMOKHM, BO3HUKAIOIIUE MpHU Iepelayve JTaHHbBIX.
Paccrostnue Xsmmunra. KogupoBanue ¢ nopropenuem 0utoB. Koasl XaMmuHra.

Cuctembl. KoMIOHEHTBI cucCTeMbl M HX B3aumojencTBue. CHCTEMHBIN
addekr. YnpapneHue kak nHGopMaroHHbIi nporecc. OOpaTHas CBS3b.

Mopenn n monenupoBanue. Llens monennpoBanuss. COOTBETCTBHE MOJENIN
MOJIETUPYEMOMY OOBEKTY WM IPOLECCY, eI MoJaeaupoBaHus. Dopmanu3amnus
NPUKJIAIHBIX 3a]1a4.

[IpeacraBnenurie pe3yabTaTOB MOJAEIUPOBAHUS B BHJAE, YAOOHOM s
BOCHPHTHS YeJIOBEKOM. [ paduueckoe npecTaBieHrne JaHHbIX (CXEMbI, Ta0IUIbL,
rpadukm).

I'padpr. OcHoBHbIe moHATHUS. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBLIO
MaTpUll CMEXHOCTH, BECOBBIX MAaTpHUL, CIUCKOB CMEXHOCTH. PelieHue
QITOPUTMUYECKUX 3a/lad, CBSI3aHHBIX C aHaiau3oM TpadoB (TOCTpoeHHE
ONTHMAJIBHOTO TYTH MEXIy BepIiMHamMu Tpada, ONpeaeeHne KOJIMYeCTBa
pPa3IMUHBIX MyTE€d MEXAy BEpUIMHAMH OPHUEHTUPOBAHHOIO AlUKIMYECKOTO

rpada).



JlepeBbsi. bunapnoe aepeBo. JlepeBps mnowucka. Criocodsl o0xona aepena.
[IpencraBnenne apudMeTUIECKUX BRIPAXKEHUN B BUAC JAepeBa. [McCKpeTHbIE Urphl
JIByX UTPOKOB ¢ moiHoi nHdopmarnumeit. [loctpoenue nepeBa nepedbopa BapuaHTOB,
OMKCAHUE CTPATEruH UrPbl B TAOIMYHON (popMe. BBIUTPHIIIHBIE U TPOUTPHIIIHBIE
NO3ULUHU. BEIUTPBIIIHbIE CTPATETUH.

CpencTBa MCKYCCTBEHHOIO HMHTe/UIeKTa. CepBHCHl MAalIMHHOIO NEPEBOJA U
pacnio3HaBaHusl yCTHOU pedyn. KorHUTHBHBIE cepBUCHL. MneHTudukanus u mouck
U300paKEeHUH, pacro3HaBaHKE JIULL. Camoo0Oyyatomuecs CHUCTEMBL.
NcKyccTBeHHBIM MHTEIJIEKT B KOMIIBIOTEPHBIX Hrpax. lcnonb3oBaHue MeTonoB
HCKYCCTBEHHOI'O MHTEJUIEKTa B OOydYaromux cucremax. Mcnosb3oBaHue MeTonoB
UCKYCCTBEHHOT'O MHTEIJIEKTa B pobotoTexHuke. MHTtepHeT Bemen. [lepcrnekTuBs
Pa3BUTHS KOMITBIOTEPHBIX UHTEIUIEKTYAJIbHBIX cucTeM. HellpoHHBIE cEeTH.

AJITOPUTMBI U IPOTPAMMMPOBAHNE

Qopmanuzanuss  OOHATHS  anroputMma. MamumHa  TelopuHra — Kak
yHUBEpcajbHas MoJeib BeruuciaeHuil. Tesuc Yépua—Trropunra.

OneHka CIOXHOCTH BblUMCICHHUA. BpeMs paboTel u 00bEM HCIONB3yeMOi
namMsTH, MX 3aBHCHUMOCTh OT pa3Mepa MCXOAHBIX JaHHbBIX. OneHka
ACUMIITOTHUYECKON  CIIOKHOCTH  QJITOPUTMOB. AJTOPUTMBI  MOJMHOMHAIBHOM
cinoxHocTH. IlepebopHble anroputmbsl. [Ipumepsl pa3IUYHBIX —aAITOPUTMOB
pelIeHns OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[Touck mOpoCTBIX YHKCENl B 3aJlaHHOM JHMala3oHE € MOMOIIbIO aaropuTMma
«petreto DparocheHar.

MHoropa3psHbie Leble Yucia, 3a1a4u JUIMHHOW apu(pMETHKU.

CrnoBapu  (accollMaTWBHBIE MACCHBBI, OTOOpakeHHs).  XODII-TaOJHUIIBI.
[TocTpoenue anpaBUTHO-4aCTOTHOTO CJIOBAPS IS 3aJAHHOTO TEKCTA.

Creku. AHanmu3 MpaBUIBHOCTH CKOOOYHOIO BbIpaKEHUA. Bbruncienue
apu(PMETUYECKOTO BBIPAKEHHUS, 3aIIICAHHOTO B MOCT(PUKCHON PopMe.

Ouepenu. Mcnosib30BaHuE O4epear i1l BDEMEHHOTO XPaHEHHUS TAHHBIX.

Anroputmbel Ha Tpadax. [locTpoeHne MHUHMMAIBHOTO OCTOBHOTO J€peBa
B3BEIIEHHOTO CBSI3HOIO HEOPUEHTUPOBAHHOIO rpada. KommuecTBO pa3inuyuHbIX
MyTel MEXAy BEpUIMHAMU OPUEHTHUPOBAHHOIO ALMKIMYECKOIo rpada. AJIropurm
JIEUKCTPBL.

JlepeBbs. Peannzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. J{BoWYHbBIE
(Ounapubie) naepeBbs. [locTpoeHue nepeBa Al 3aJaHHOTO apU(METHUYECKOTrO
BbIpaKE€HUA. PeKypcuBHbBIE alrOpUTMBI 00X0aa jepeBa. Vcnonb3oBaHue creka u
odepeu s 00xoda aepeBa.

JluHaMH4YecKOe MpOrpaMMHUpPOBAHME Kak METOJ pEIICHHs 3aJad ¢
COXPAaHEHUEM NPOMEKYTOUHBIX PE3YJIbTATOB. 3a/aud, PELIAEMbIE C TOMOIIBIO



JTUHAMUYECKOTO TPOTPAMMHUPOBAHMS: BBIYMCICHUE PEKYPCUBHBIX (DYHKITHH,
MOICUET KOJTMYECTBA BAPUAHTOB, 3a/1a41 ONITHMHU3AIINH.

[Tonsitue 06 0OBEKTHO-OPHUEHTHUPOBAHHOM MPOTrpaMMUpOBaHUU. OOBEKTH U
kjaccel. CBoiicTBa M MeTOJbl 00bEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAU3.
PazpaboTrka mporpaMMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO IMOAXOA.
WNukancymnsnus, HacJaeI0BaHKE, TOTUMOPHU3M.

Cpensl ObicTpodi pa3paboTku mporpamm. IIpoexktupoBanue unTtepderica
nosib3oBaTens. Mcrosib3oBaHME TOTOBBIX — YIPAaBISEMBIX  JJIEMEHTOB IS
OCTpOeHUs uHTepdeiica.

O030p  sa3pIkOB  mporpammupoBanus.  IloHstue o  mapaaurmax
IPOrPaMMHUPOBAHMS.

NudopmanuoHHbIe TEXHOJIOTHH

OTtambl  KOMITBIOTEPHO-MATEMATHYECKOTO  MOJEIMPOBAHUS:  MMOCTAaHOBKA
3ajayu, pa3paboTka  MOJENM, TECTHPOBAHHUE  MOJENH, KOMIIBIOTEPHBIH
AKCIIEPUMEHT, aHAJIN3 PE3YyJIbTaTOB MOICIIMPOBAHUSI.

JluckpeTusanusi TMPH MaTEMaTHYECKOM MOJCIMPOBAHUNA HEMPEPHIBHBIX
npoieccoB. MonenupoBanue ABWKEHHUS. MojenupoBaHue OHOJOTMYECKUX
cucteM. Maremarnueckiue  MOJEIM B DKOHOMHKE.  BbIUHcCIuTETbHBIC
AKCIIEPUMEHTHI C MOJICIISIMHU.

OG6paboTka pe3yJlbTaTOB SKCIEPUMEHTA. MeTojJ HaWMMEHBIIUX KBaJIPaTOB.
OreHka YHCIOBBIX TMAPAMETPOB MOJCIUPYEMBIX OOBEKTOB H  IPOIECCOB.
BoccranoBnenue 3aBUCUMOCTEIH 10 pe3yJibTaTaM dKCIIEPUMEHTA.

BepositHoctHbie  Momenu.  Metoasl Monte-Kapno.  MmurtainmonHoe
MozenupoBanue. CUCTEMbI MAaCCOBOTO OOCITY>KUBaHUS.

Tabmuunbie (pensiuoHHBIC) 0a3bl JaHHBIX. Tabnwma — TpeACTaBICHUE
cBeJieHUi 00 ogHOoTMHHBEIX oOBekTax. Iloine, 3ammcek. Kirou tabmunpel. Pabora ¢
rotoBoi 0a3o0if JgaHHBIX. 3anoiHeHWe Oa3bl AaHHBIX. [loMCK, COpPTHpOBKA U
buabTpanys MTaHHBIX. 3ampoCkl Ha BBIOOPKY JAHHBIX. 3aIlpPOCHl C MMapaMeTpamHu.
Brruncnsiembie nosist B 3ampocax.

MHorotabnuunble 0a3bl JaHHBIX. THIBI CBSI3ed MEXJIy TaOJHIIaMU.
Buemnuii kitoy. LlenoctHocTh 6a3bl TaHHBIX. 3aPOChl K MHOTOTA0JIMYHBIM 0a3am
JTAaHHBIX.

NutepHer-nipunoxenus. l1lonsatre o cepBepHON U KIIMEHTCKOM YaCTIX CaWTa.
TexHoMOTHST «KIIMEHT — cepBep», €€ JOCTOMHCTBA U HeaocTaTku. OCHOBBI SI3bIKA
HTML wu xackamnupix Tabmuir crwier (CSS). Cuenapuu Ha s3bike JavaScript.
®opmbl Ha BEO-CTpaHHUIIE.

Pasmenienue BeO-caifToB. Yciayra XocTuHra. 3arpyska (haiaoB Ha CaiT.

BBon m300pakeHui ¢ MCMOJIB30BAaHUEM PA3IUYHBIX ITUGPOBBIX YCTPOUCTB
(uudpoBbIX (hoTOANMAPATOB U MUKPOCKOINOB, BHJIEOKAMEp, CKAHEPOB U JIPYIHX



yctpoicTB). I'papuueckuit penakrop. Paspemenne. Kagpuposanue. Mcnpasnenue
nepcnektuBbl. ['mcrorpamma. Koppekuust  ypOBHEW, KOPPEKLIMUS  LIBETA.
OOeciBeunBaHrue MBETHBIX H300pakeHuil. Perymb. PaGota ¢  obGmactamu.
OWIbTPBHI.

MHuorocnoiinble u3o0paxkeHus. TexcroBble ciaou. Macka cnos. Kananbl.
Coxpanenue BbllieieHHONW oOsactu. IlonroToBka WIOCTpaluii A BeO-CailToB.
AHUMUPOBaHHBIE U300paXKEHUS.

Bekropnas rpaduxa. IlpumutuBbl. W3meHeHue mopsaka 3JIEMEHTOB.
BripaBHuBanue, pacnpenenenue. I'pynnupoBka. Kpusbie. @opMarsl BEKTOPHBIX
pucyHkoB. Mcnonb3oBanue KOHTYpOB. BekTopuzanus pacTpoBBIX N300payKEHUHN.

IIpyHIMOBI  TIOCTPOCHUS M PENAKTUPOBAHUA TPEXMEPHBIX MOJECIIEH.
Cerounble Monenu. Marepuansl. MoaenupoBaHHE HWCTOYHUKOB OCBEILICHMS.
Kamepnl. AngutuBabie TexHosoruu (3D-mpuntepsl). [loHstHe o BHUpTyanbHOU
PEaIbHOCTU U JOTIOJIHEHHOU PEAIBHOCTH.



IINTAHUPYEMBIE  PE3VIJIbTATbBI OCBOEHUA IIPOITPAMMBI 110
MH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJIHEIO
OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATHI

JIugyHOCTHBIE  pe3yJIbTaThl  OTpPaXXalOT TOTOBHOCTh UM  CIHOCOOHOCTH
o0y4Jaronmxcsi PyKOBOJCTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEU IO3HIIHECH
JUYHOCTH, CHCTEMOM UEHHOCTHBIX OpHUEHTAllMil, TMO3UTUBHBIX BHYTPEHHHX
yOeXKJICHUN, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM  IIEHHOCTSIM  POCCHUHCKOTO
00111eCTBa, pacClIMPEHUE KUZHEHHOTO OIbITa U OMNbITA JACATEILHOCTH B MPOLIECCe
peanu3ali  CpeACTBAaMU  ydyeOHOTO TpeIMeTa OCHOBHBIX  HaIpaBJICHUI
BOCIIUTATEJIbHOW JIEATEIIbHOCTH.

B pesynbpraTte uszyueHuss WMHOOPMATUKH Ha YPOBHE CpEIHEro OOIIero
oOpa3zoBaHus y oOyuaromierocs OyayT cOpMHUpPOBAHBI CIEAYIOIIUE JTUYHOCTHBIC
pE3yIbTaThI:

1) rpaKaaHCKOr0 BOCIIMTAHMSA:

OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHAa U TPABOMOPSAKA,  COOJIOJEHHWE  OCHOBOIOJIATAIONUX  HOPM
UH(OPMAIIMOHHOTO MpaBa U HH(OOPMAIMOHHON O€30M1aCHOCTH;

TOTOBHOCTh MPOTUBOCTOSATH HUJCOJIOTUM DKCTPEMHU3MA, HaI[MOHAIU3Ma,
KCceHO(poOuM, AWCKPUMHUHAIIMKA 110 COIHAIBHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAllMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) IaTPUOTHUYECKOI0 BOCIIMTAHUS:

LEHHOCTHOE OTHOIIEHUE K UICTOPUUECKOMY HACJIEAUI0, TOCTHREHUIM Poccuun
B HayKe, HCKYCCTBE, TEXHOJIOTHUSIX, NMOHMMAaHHUE 3HAYCHUS HHPOPMATHUKH Kak
HAyKH B )KM3HU COBPEMEHHOTO O0IIIECTBA;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

c(OpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, JTHUYECKOrO IOBEJCHUS;

CIIOCOOHOCTh OIICHUBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHCIIE€ B
ceru MHTepHeT;

4) 3¢TeTHYECKOr0 BOCIIMTAHMSI:

ACTETUYECKOE OTHOIIEHWEe K MHUpPY, BKJIIOYAas JCTETHUKY HAy4YHOTO U
TEXHUYECKOTO TBOPUECTBA;

CIIOCOOHOCTh BOCIPUHHMATH PA3JTHYHBIE BUJBI HUCKYCCTBA, B TOM YHUCIIE
OCHOBAHHOT'O Ha MCIOJIb30BaHUU MH(DOPMAITMOHHBIX TEXHOJIOTHH;

5) pu3uYeCcKOro BOCIUTAHMS:

c(hOPMHUPOBAHHOCTh  370pOBOTO M  Oe3omacHOro  oOpa3a  JKH3HH,
OTBETCTBEHHOT'O OTHOIIECHHS K CBOEMY 3IO0POBbIO, B TOM YHCIE 3a CUET



coOmroieHns1 TpeOOBaHUl 0€30MacHON AKCIUTyaTalluu CPEeACTB MH(POPMALIMOHHBIX
1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

6) Tpy10BOI0 BOCIIMTAHUSA:

TOTOBHOCTh K AaKTHUBHOM JESTEIbHOCTH TEXHOJIOTMYECKONM M COLMaIbHON
HAIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIBHO
BBITIOJTHSITh TaKylO JEATENbHOCTD;

uHTEpeC K cdepam TpodeccHOHaTbHON NeSITeTbHOCTH, CBS3aHHBIM C
UH(OPMATUKON, MPOrpaMMUPOBAHUEM UM HMHPOPMALUOHHBIMU TEXHOJIOTHSIMH,
OCHOBAaHHBIMHU Ha JIOCTKEHMSIX HAyKW HHPOPMATUKU U HAYUYHO-TEXHUYECKOTO
mporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIH BBIOOp Oymymied mpodeccuu u
peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TFOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHHIO M CamMOOOpa30BaHUIO Ha
MPOTS)KEHUU BCEN KU3HU,

7) 3K0JIOrn4eCKOro BOCIIUTAHUA:

OCO3HaHHWE TI00aTBHOT0 XapakTepa 3KOJOTMUECKHX MpoOJieM M MyTed HX
pemieHusi, B TOM 4YHCJIE€ C Y4YETOM BO3MOXHOCTEH HMH(POPMALMOHHO-
KOMMYHUKAIITMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUSA HAYyKH, JIOCTHXKEHMSIM HAy4YHO-TEXHHUUYECKOTO Iporpecca u
OOIIIECTBEHHOM MPAKTUKH, 32 CUET MOHUMAHUS POJIH WH(HOPMAITMOHHBIX PECYPCOB,
UH(OPMAIIMOHHBIX TPOLIECCOB M HH(POPMAIMOHHBIX TEXHOJOTUH B YCJIOBHSX
1 poBoii TpaHchopMaIMi MHOTUX C(ep KU3HU COBPEMEHHOI'O 00IIECTBA;

OCO3HaHWE LIEHHOCTHM HAYYHOU JEeATENbHOCTH, TOTOBHOCTbH OCYILECTBIATH
IMPOEKTHYIO M HCCIIEIOBATENBCKYIO NE€SITENbHOCTh HHIMBHUAYAJIBLHO U B TPYIIIIE.

B nponecce gocTuKeHUsS TUYHOCTHBIX PE3YyJbTaTOB OCBOCHHS MPOrPAMMBbI
no wuHPopMaTuke y OOyYarOIIMXCS COBEPUICHCTBYETCS 3MOLMOHAIbHBIN
MHTEIJIEKT, MPEANOIaraumi copMIUpOBaHHOCTS:

CaMOPETYJUPOBAHUS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATHCS K
AMOIMOHAJILHBIM U3MEHEHUSIM U MPOSIBIIATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIIOYAIOIIECH CTPEMJICHHE K IOCTHUKEHUIO LETU U
yCIeXy, ONTHUMHU3M, MHUIHMATUBHOCTb, YMEHHE JEHCTBOBAaTh, MCXOMSl U3 CBOUX
BO3MOKHOCTEH;

AMIIATUH, BKJIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOLIMOHAIBHOE COCTOSIHHUE
JIPYTUX, YYUTHIBATH €r0 MPU OCYIIECTBICHUU KOMMYHHUKAIMU, CIOCOOHOCTH K
COYYBCTBHUIO U CONIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C APYTUMHU JIFOJIbMU, 3a00TUTHCSI, MMPOSBIISITH UHTEPEC U pa3peniaTb KOHPIUKTHI.



METANPEAMETHBIE PE3YJIBTATDBI

B pesynbraTe wu3ydeHuss HHPOPMATHKH Ha YpPOBHE CpEIHEro OOIIero
oOpa3zoBaHust y oOyuaromerocss OyayT c(hOpMUPOBAaHbI MeETalpeAMETHBIC
pe3yNbTaThl, OTPAXXEHHBIC B YHHUBEPCAJIbHBIX YYEOHBIX NEHCTBHUSX, a UMEHHO —
[O3HaBaTE/IbHbIE yHHUBEpCaJbHbIE Y4YeOHblE JEHCTBUS, KOMMYHHUKAaTHUBHBIC
yYHHUBEpCalIbHbIC ydeOHBbIC NEHCTBUS, PEryJSTUBHBICE YHUBEpCAIbHBIC Y4YeOHBIC
JEUCTBHSI, COBMECTHAS I TEIBHOCTD.

Io3naBaTe/ibHBbIE YHUBEPCAJIbHbIE yUeOHbIE JeHCTBUS

1) 6a30Bble JIOrHYecKue AecTBUA:

CaMOCTOSITENIbHO  (pOPMYJIMPOBATh W aKTyaJM3UpoOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBEHHBIA MPU3HAK WJIM OCHOBAHUS JJIi CPaBHEHMS,
KJaccuukanuu u 0000IIeHNS;

ONpENENATh LENU JEATEIbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUU HX
JOCTHKCHHS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBICHUSX;

pa3pabaThiBaTh IJIAH PEHICHUS MPOOJIEMBI ¢ yU4ETOM aHaM3a WMEIOIIUXCS
MaTepuaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIESITEIILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLICHUBATh PUCKU MOCJIEICTBUIN NEATENbHOCTH,

KOOPAMHHUPOBATh W  BBIMOJHATH pabOTy B  YCIOBUSAX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe MCCIEI0BATEIbCKUE 1eHCTBUS:

BJIA/ICTh HABbIKAMU Y4eOHO-HCCIIEA0BATENbCKOM U IPOSKTHON JIEATETLHOCTH,
HaBbIKAMH  paspelieHus: MOpoOjeM, CIOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITETbHOMY TTOMCKY METOJIOB PEIIEHUS MPAKTUYECKUX 3a]1a4, TPUMEHECHUIO
Pa3JIMYHBIX METOAOB MO3HAHMUS;

OCYILIECTBJISITh PA3JIMYHbIE BHUJABI JIEATEIIBHOCTH MO TOJYYEHUIO HOBOTO
3HaHUSA, €ro HHTEPIPEeTalNH, MPeoOpPa3OBaHUI0 W TMPUMEHEHHUIO B Pa3IMYHBIX
y4eOHBIX CHUTyaIlMsIX, B TOM UYHCJIE NPU CO3JaHUU YYEOHBIX U COLMAIBHBIX
MIPOEKTOB;

dbopMHUpOBATH HAYYHBIN THUI MBIIUICHUS, BIAJIETh HAYYHOW TEPMHUHOJIOTUEH,
KJIFOYEBBIMU MTOHATUSMHU U METOJIAMU;

cTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOU
NEATENIbHOCTH U )KU3HEHHBIX CUTYalUAX;



BBISIBJISITH  [IPUYMHHO-CJICAICTBEHHBIE CBSI3M M aKTyaJlH3UpOBaTh 3ajady,
BBIIBUTaTh THUIOTE3y €€ pElIeHUs, HAXOIUTh apryMEHTHl IS JOKa3aTesIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBAaTh IIOJIYYCHHBbIE B XOJE pEIICHUS 3a7aud  pPe3yJbTaThl,
KPUTHUYECKH OILIEHHWBATh MX JOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHEHHE B HOBBIX
YCIIOBHSX;

JaBaTh OLIGHKY HOBBIM CHUTYallMsiM, OIICHUBATh TMPUOOPETEHHBIN OIIBIT;

OCYULIECTBJIATH 1EJCHANPABICHHBIA MOUCK IMEPEHOCca CPEJCTB U CIOCOOOB
NENCTBUSA B MPOPECCUOHAIBHYIO CPEAY;

YMEThb NEPEHOCUTh 3HAaHUS B MO3HABATEJIbHYIO M IMPAKTHUECKYIO 00J1acTh
AKU3HECATEIIbHOCTH;

yMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00IACTei;

BBIJIBUTATh HOBBIC WJIEH, MPEJJIaraTh OPUTHHAIBHBIC TMOIXOIbI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 3a/1a4H, JIOIMTyCKAIOIINE aJTbTEPHATHUBHBIC PEIICHUSI.

3) paboTa ¢ uHpopmManuei:

BJIaJIeTh HaBBIKAMH TOJTyUYeHUS WH(OpMAIMK U3 HCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITENIFHO ~ OCYIIECTBIISATh ~ TMOUCK,  aHajiW3, CUCTEMAaTH3alUi0 U
UHTEPIPETANI0 HHPOPMAIIUK PA3TUYHBIX BUOB U (OPM MPEACTABICHHUS;

co3faBaTh TEKCThl B pa3IMYHbIX (QopMarax C Y4YETOM Ha3HAYCHUS
uHpopMallMM W LEJEeBOM  ayJUTOpUHU, BbIOUpas ONTUMAIbHYIO (opmy
MPEJICTABICHUS U BU3YaIH3aliH;

OLIEHHBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(OpPMAalNU, €€ COOTBETCTBHUE
IPABOBBIM U MOPAJIbHO-ITUYECKUM HOPMaM;

UCTIOJb30BaTh  CpelCTBa  HMHPOPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTUNA B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPTaHU3AIIMOHHBIX
3a1a4 ¢ CcoOmoJieHneM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepeKeHusi, TPABOBBIX W  ATUYECKUX HOPM, HOPM
uH(OpMaIMOHHOM 0€30MacHOCTH;

BJaJeTh ~ HABBIKAMU  pAaClO3HABaHWUs W 3allUThl  WH(pOpPMALUH,
nHGOPMAITMOHHON O€30MTaCHOCTH JIMYHOCTH.

KoMmyHnkaTHBHBIE YHHBepCcAJbHbIe y4eOHbIe JeiCTBUS

1) oO1enme:

OCYIIECTBIISITh KOMMYHHUKAIIMK BO BCeX chepax KHU3HH,

pacmo3HaBaTh HEBEpOATbHBIE CpEACTBa OOIICHHUS, ITOHUMATh 3HAYCHHC
COIMAJIBHBIX 3HAKOB, PACIO3HABATH MPEINOCHUIKH KOH(JIMKTHBIX CHUTYallMd W
CMSTYATh KOH(JIMKTHI,

BIAQETh  pa3IMUHBIMH  crmoco0aMu  OOMIEHWUS W B3aUMOJICHCTBHS,
apryMEHTHPOBAHHO BECTH JTUAJIOT, YMETh CMSTYaTh KOH()JIUKTHBIEC CUTYAIIHH,



pPa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUSI C HCIOJIb30BAHHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHaA JAesSITeJIbHOCTD:

NOHMMATh M HCIOJIb30BAaTh IPEUMYIECTBA KOMaHIAHON U MHAMBUyaJIbHOM
paboThI;

BBIOMpATh TEMATHUKY M METOJbl COBMECTHBIX AEHCTBUN € Y4ETOM OOIIMX
MUHTEPECOB U BO3MOKHOCTEMN Ka)XA0r0 YieHa KOJIJIEKTHBA;

OPUHMMATh LEJIM COBMECTHOM  JESATENBbHOCTH, OpPraHU30BBIBaTH U
KOOPJMHUPOBATh JEUCTBHUS MO MX JOCTH)KEHMIO: COCTaBIIATH IUJIAH JEUCTBUIA,
pacrupenensirth poid ¢ YYETOM MHEHHUH YYaCTHHUKOB, OOCYXAAaThb pe3yJbTaThbl
COBMECTHOM padoThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIa/Ja M KaXJOr0 Y4YaCTHMKa KOMaH[bl B
001l pe3ysbTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpejjiaraTh HOBBIE MPOEKThI, OLIEHHBaTh HWJEU C NO3ULUUU HOBH3HBI,
OpUTMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh IO3UTHUBHOE CTPATETUYECKOE IIOBEACHUE B Pa3IUYHbIX
CUTYALMSIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHNE, ObITh MHULIUATUBHBIM.

PerJIHTI/IBHLIe YHUBEPCAJIBbHLIC yqeﬁmﬂe I[eﬁCTBHH

1) camoopranmu3anus:

CaMOCTOATENIBHO OCYILECTBIIATh MO3HABATEIBHYIO JEATEIbHOCTD, BBIABIIATH
npo0sieMbl, CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 3a/1auM B 00pa30oBaTEIbHOM
NEATENIbHOCTH U JKU3HEHHBIX CUTyalUsAX;

CaMOCTOATENIbHO COCTABJISITH IUIAH  PELIEHUs MpoOJieMbl C  Y4ETOM
MMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIITOYTCHHIA,

JABaTh OLICHKY HOBBIM CUTYaIlUsIM;

pacIMpATh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTECHHI;

JieNiaTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pEIICHHUE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

coco0CTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO IIMPOKOM 3pPyAHULIHH B
pa3HbIX 00JIaCTAX 3HAHUW, MOCTOSHHO MOBBIIIATH CBOW 0Opa30BATENbHBIA H
KYJIbTYPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

J1aBaTh OLEHKY HOBBIM CHUTYAalMsIM, BHOCUTh KOPPEKTHBBI B AESTEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISM;

BJa/JleTh  HABbIKAMHU  TIO3HABATENBbHOM  pe(IeKCMHM  Kak  OCO3HAHMS
COBEpUIAEMBIX JIEMCTBUA M MBICIUTEIBHBIX IMPOIECCOB, HX PE3YJIbTATOB U



OCHOBAHUM, UCIOIb30BaTh NPUEMBI pedIEKCUU IJI1 OIIEHKH CHUTYalllH, BbIOOpa
BEPHOT'0 PELICHUS;

OLICHUBATh PUCKU U CBOCBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKEHHUIO;

OPUHUMATh MOTHBBI M AapryMEHTBhl JAPYTMX [pPU aHAIM3E PE3YJIbTATOB
NEATEIIBHOCTH.

3) npuHATHS Ce0H U APYTrUx:

IpPUHUMATh ce0sl, TOHMMas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTHBBI M AapryMEHTBHl JAPYTMX [pPU aHAIU3E PE3YJIbTATOB
NEATEIIbHOCTH;

PU3HABATH CBOE MPABO M MPABO JPYTUX HA OIIHUOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C TTO3UIIMU JPYTOro YeIOBeKa.

HPEAMETHBIE PE3YJIBTATHI

B npouecce u3yuenus kypca MHGOPMATHKU YIiIyOJI€HHOrO ypoBHS 6 10
Knacce oOydamomuMucs OyAyT  JOCTUTHYTHI — CJEIYyIOIIME  IpeaMETHbIE
pE3yJIbTaThI:

BJIQJICHUE TNPEJICTABICHUAMH O pOJIM MHPOPMALlUU M CBS3AHHBIX C HEH
MPOIIECCOB B TMPHUPOJIC, TEXHUKE M OOIIECTBE, MOHATUIMU «HUHPOPMALIUS,
«MH()OPMALIMOHHBIA  TMPOILECC»,  «CHCTEMa»,  «KOMIIOHEHTBI  CHUCTEMBI»,
«cUCTEeMHBIH 3PPexT», «uHPOPMALMOHHAS CHCTEMa», «CUCTEMa YIPABICHUS;

BJIaJICHHMEe MeToAaMHu Ioucka uHpopmanuu B cetu HHTepHer, ymeHue
KPUTHUYECKH OLIEHUBATh HH(POPMALMIO, MOTYYEHHYIO U3 ceTu HTepHeT;

YMEHHE XapaKTepu3oBaTh OONbIIME JaHHbIE, MPUBOJIUTH MPUMEPHI
UCTOYHMKOB HMX IIOJY4YEHMS] W  HAIpPABICHUS  HUCIIOJIIb30BAaHUSA, YMEHHE
KJaccu(UIMPOBATh OCHOBHBIE 3a/layd aHaiu3a JaHHbIX (IPOrHO3UMPOBAHHUE,
KJaccuukanus, KJIacTepu3anus, aHaIHu3 OTKJIOHEHHUN), MIOHUMAaTh
MOCJIEI0BATENBHOCTh PEIICHUS 3a]1a4 aHaJlu3a JaHHBIX: cOOp MEPBUYHBIX JaHHBIX,
OYMCTKAa M OIICHKa KauecTBa JaHHBIX, BBIOOP W/MIU TOCTPOCHHE MOJENH,
npeoOpa3zoBaHuE JAaHHBIX, BU3YAIU3alUs JaHHBIX, MHTEPIPETALUs Pe3yIbTaToOB;

MMOHUMAHUE OCHOBHBIX NPHUHIMIIOB YCTPOMCTBA U (PYHKIMOHUPOBAHHUS
COBPEMEHHBIX CTALIMOHAPHBIX U MOOUJIBHBIX KOMITBIOTEPOB, TEHACHIUI pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTHA;

BJIaJICHHE HaBBIKAMU PAOOTHI C ONEPALMOHHBIMU CUCTEMaMHU, OCHOBHBIMHU
BUJAMU TPOrPAMMHOrO OOECHEYeHMs] [Js pelleHus Yy4eOHbIX 3aJad 1o
BBIOpPAHHOM CIIeIIUAIN3aIiNT;

HaJIMYKE MPEJCTaBICHUI O KOMIIBIOTEPHBIX CETSIX U X POJIM B COBPEMEHHOM
MUpe, 0 0a30BbIX MPUHIHUIIAX OPraHU3AIUU U (QYHKIIMOHUPOBAHUS KOMITbIOTEPHBIX
cereil, 00 oOWMX MNpUHIMINAX pPa3padOTKM W (PYHKIMOHUPOBAHMS WHTEPHET-
IIPUIIOKECHUM;



NOHUMaHUE Yrpo3 HHMOPMALMOHHOM OE€30MaCHOCTH, HCIOIb30BAHUE
METOJOB M CpPEACTB NPOTUBOJAECHCTBHUS 3THUM Yyrpo3aM, COOJIFOJICHHE MEP
0€30MacHOCTH, MPEAOTBPAILAIOIIUX HE3AKOHHOE PAaCIIPOCTPaHEHUE MEPCOHATbHBIX
JAHHBIX, COOJI0/IEHE TPEOOBAHUI TEXHUKU O€30MTaCHOCTH M TUTMEHBI TP paboTe
C KOMITBIOTEPAMH U JPYTUMHU KOMIOHEHTaMH IIU(POBOTO OKPYKEHUsI, IOHUMAaHUE
IIPaBOBBIX OCHOB MCIOJIb30BaHUSl KOMIBIOTEPHBIX IMpoOrpaMM, 0a3 JaHHBIX H
pabotel B ceTu MIHTEpHET;

NOHMMAaHUE OCHOBHBIX MPUHIUIIOB JAUCKPETH3aLMU Pa3IUYHbIX BHUJIOB
uH(popMalMi, yMEHHE ONpeleisaTh HHMOPMAUMOHHBI OOBEM TEKCTOBBIX,
rpaUyecKuX M 3BYKOBBIX JAHHBIX MPH 33JaHHBIX MapameTpax IUCKPETH3AIUH,
YMEHHUE OIpPEAENATh CPEIHIOK CKOPOCTh MEpeJadd JaHHbIX, OLIEHHUBATh
U3MEHEHHE BPEMEHU IMepeAauyd Mpu HM3MEHEHUHM HMHPOPMALMOHHOTO 00BbEMA
JAHHBIX U XapaKTEPUCTUK KaHaja CBS3H;

YMEHUE UCIOJIb30BATh MPHU PEIICHUH 33Ja4 CBOICTBA MO3UIIMOHHOMN 3alHMCH
YKCeJl, AITOPUTMA ITOCTPOEHUS 3aIIMCH YHUCJIA B IO3ULIMOHHOW CHCTEME CUHCIICHUS
C 3aJlaHHBIM OCHOBAHUEM M IOCTPOEHHUS YHCIIa MO CTPOKE, COJAEpKalled 3amuch
ATOr0 4Wcia B TMO3ULHMOHHON CHCTEME CUMCIEHUS C 3aJJaHHbBIM OCHOBAHHEM,
YMEHHE BBINONHATh apu(PMETUYECKUE OMNEepaldd B MO3UIMOHHBIX CHCTEMax
CUHCIICHUS;

YMEHUE BBIMOJHATh MPeoOpa3oBaHUs JIOTUYECKUX BBIPAKEHUN, UCIHOJIb3Ys
3aKOHBI aireOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JTM3HIOHKTUBHON W KOHBIOHKTUBHOW HOPMAJIBHBIX (pOopMax Mo 3aJaHHOW TaOIHIle
UCTUHHOCTH, HCCIIEO0BAaTh O0JIACTh MCTUHHOCTU BBICKA3bIBAHMSI, COJEPIKAIIETO
nepeMeHHbIe, PelIaTh HECI0KHbBIE JIOTUYECKUE YPABHEHHS U CUCTEMbl YPaBHEHUI;

NOHMMaHUEe 0a30BbIX QJITOPUTMOB OOpPaOOTKH YMCIOBOM W TEKCTOBOMU
uH(poOpMaluu (3aIUCh YKCET B TMO3UIMOHHOW CHUCTEME CUUCICHHS, HaXOXKICHHE
BCEX MPOCTHIX YHCEN B 33JJaHHOM JMarna3oHe, 00paboTka MHOTOpa3psAHBIX LENbIX
YHCell, aHAJIU3 CUMBOJIBHBIX CTPOK U JIPYTUX), AJITOPUTMOB MOKUCKA U COPTUPOBKH,
YMEHHUE ONPENENATh CIOKHOCTh H3YyYaeMbIX B Kypce 0a30BbIX aJrOPUTMOB
(CyMMHpOBaHUE DJJIEMEHTOB MAacCHBAa, COPTUPOBKAa MAaccuBa, NepeOOpHbIE
QJITOPUTMBI, IBOUYHBII MOKMCK) U MPUBOJIUTH NMPUMEPHI HECKOIBKUX AJITOPUTMOB
Pa3HOM CIIOXKHOCTH JIJISl pEILICHUs OJHOM 3a/1auu;

BJIAJICHUE YHUBEPCAIbHBIM SI3IKOM MPOrPAMMHUPOBAHMS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpencraBineHussMH O O0a30BBIX THNAX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHHE HCIOJb30BATh OCHOBHBIC  YIIPABISAIOLINE
KOHCTPYKIIMM, YMEHHE OCYLIECTBJISATh aHadu3 MPEJI0KEHHON MPOrpamMMbl:
ONPENENATh PE3YNbTaThl PA0OTHI MPOrpaMMbl MIPHU 3aJIaHHBIX MCXOJHBIX JTaHHBIX,
ONpENENATh, NPU KaKUX HCXOJHBIX JAHHBIX BO3MOYKHO IOJyYEHHE YKAa3aHHBIX



pE3yNbTaTOB, BBHISBIATH JaHHBIEC, KOTOPHIE MOTYT MPUBECTH K OIIUOKE B padoTe
porpaMmbl, HGOPMYIUPOBATH MPEJIOKEHHUS M0 YIYUIIEHUIO MPOTPAMMHOTO KOJIa;

YyMEHHE CO3/1aBaTh CTPYKTYPUPOBAaHHBIE  TEKCTOBbIE JOKYMEHTHI H
JIEMOHCTPALIMOHHBIE MaTepUalbl C UCIOIb30BAHUEM BO3MOKHOCTEN COBPEMEHHBIX
MIPOTPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

YMEHUE UCIOJIb30BaTh AJICKTPOHHBIC TaOIUIBI IJIsl aHATN3a, IPEICTABICHUS
U 00pabOTKM  JaHHBIX  (BKJIIOYAs ~ BBIYMCIEHHE  CYMMBI,  CpPEIHEro
apu(PMETHICCKOTO, HAWOOJBIIET0O W HAWMEHBINETO 3HAYCHHM, PEIICHUE
ypaBHEHUH, BHIOOP ONTHUMAIBHOTO PEIICHUS, MOA00p JIMHUHM TPEHIA, PEIICHHE
3a/1a4 MPOTHO3UPOBAHUA).

B npouecce u3yuenus xkypca MHGOPMATHKU YriyOJE€HHOTO ypoBHS 6 11
Knacce oOydaromuMucs OyAyT  JOCTUTHYTHI — CJEIyIOIIME  MpeIMETHBIC
PE3yIIbTATHI:

YMEHUE CTPOUTHh HEPABHOMEPHBIE KOJbI, JOIMYCKAIOIINE OJHO3HAYHOE
JIEKOAUpOBaHUE cOooOIEeHnH (TIpe@UKCHbIE KOABI), MCIOJb30BaTh MNPOCTEHIIINE
KOJIbI, KOTOPBIE TTO3BOJISIOT OOHAPYKUBATh U UCIIPABIIATH OIIMOKH TPH Tepeaade
JAHHBIX, CTPOUTH KOJ, OOECIEYMBAIOIINA HAWMEHBITYI0 BO3MOXHYIO CPEIHION0
JUIMHY COOOIIEHHS TPHU HM3BECTHOW YACTOTE CHUMBOJIOB, MOSICHATH MPUHIUIIBI
pabOThI MPOCTHIX AITOPUTMOB CXKATUS JTAHHBIX;

yMEHHUE peliaTh alTOPUTMUYECKHUE 3a/1ayd, CBSI3aHHBIC C aHATU30M TpadoB
(3aMa4u  TOCTPOCHHsI ONTHMAIBHOTO TMYTH MEXKIy BepmmHaMu Tpada,
OTpEeNeNeHUs]  KOJWUYEeCTBAa  Pa3IUYHBIX  IMyTedl  MeXAy  BEpIIUHAMH
OpUEHTHUPOBAHHOTO AIMKINYECKOro rpada), yMEHHE HCIOIb30BaTh JEPEBbs MPH
aHanmW3e W TIOCTPOCHWUU KOJOB W JJIs TIPEACTABICHHUS apu(PMETHICCKUX
BBIPKCHUMN, TIPU PEIICHUN 3374 TTOMCKA U COPTUPOBKH, YMEHHUE CTPOUTH JACPEBO
UTPHI TIO 33J]aHHOMY QJITOPUTMY, pa3pabaThiBaTh U 0OOCHOBBIBATH BBHIUTPHIIIHYIO
CTPATETUIO UTPHI;

yMEHHUE pa3pabaThiBaTh W pEaTM30BBIBATH B BHJE MNpOrpaMM Oa30BBIC
ANITOPUTMBI, YMEHHE HMCIOJIB30BaTh B MPOrpaMMax NaHHBIE PA3JIMYHBIX THUIIOB C
y4€TOM OTpaHMYEHUN Ha JMANa30H WX BO3MOXKHBIX 3HAYEHUW, NMPUMEHATH PH
pEIIeHUH 3aJ1ay CTPYKTYPhI JaHHBIX (CIIUCKH, CIIOBAPH, CTEKU, OYEPEIU, IEPEBBS),
UCIIOJIb30BaTh 0a30BbIE OMEpallUd CO CTPYKTypaMH JaHHBIX, TPUMCHSTH
CTaHJApTHBIE M COOCTBEHHBIE TIOAMPOTPAMMEI JIJIT 00paOOTKH YHCIIOBBIX JTAHHBIX
U CHMBOJIbHBIX CTpPOK, HMCIOJB30BaTh MPH pa3pabOTKe MporpamMm OHOIMOTEKH
NOANpOrpaMM, 3HaTh (YHKUHUOHAIbHBIE BO3MOXHOCTH HWHCTPYMEHTAJIBHBIX
CPEICTB Cpe/bl pa3paboTKH, YMEHNE UCTIONB30BaTh CPECTBA OTIAAKH MPOTpamMM B
cpelne mporpaMMHUPOBaHUS, YMEHHE TOKYMEHTHPOBATH MPOTPAMMEI;

yMEHUE Co3/aBaTh BeO-CTPaHUIIbI;



BJIQJICHUEC OCHOBHBIMH CBEACHUSAMH O 0aszax JaHHBIX, HX CTPYKType,
CpencTBax co37aHUs M pabOThl C HUMH, YMEHHE HCIOJIb30BaTh TaOIUYHBIC
(pensimoHHbBIC) 0a3bl TAHHBIX (COCTABISTH 3aIPOCHl B 0a3aX JAaHHBIX, BHITOIHSATh
COPTHPOBKY W TIOWCK 3amuceid B 0a3e JaHHBIX, HANOJTHATH pa3paboTaHHy0 0a3y
JTAHHBIX ) ¥ CTIPABOYHBIC CHCTEMBI;

yMEHHUE HCTOIH30BaTh KOMITBIOTEPHO-MAaTEMAaTUUECKUE MOJCIN JJIS aHaIn3a
00BEKTOB M TIpoleccoB: (GOPMYIUPOBATH II€JIb MOJIECTUPOBAHMS, BBIMOIHATD
aHallM3 pe3yJIbTaTOB, TMOJYYCHHBIX B XOJ€ MOJCIUPOBAHMS, OIICHUBATH
COOTBETCTBHE MOJEIN MOJEIHPYEMOMY OOBEKTY WM MPOLECCYy, MPEICTaBIATH
pe3ynbTaThl MOACIMPOBAHUS B HATJISITHOM BUJIE;

YMEHUE OpraHU30BbIBATh JMYHOE WH(OOPMAIMOHHOE MPOCTPAHCTBO C
UCTIOJB30BAaHUEM PA3NIUYHBIX CPEACTB HU(MPOBBIX TEXHOJOTUH, TOHUMAHHUE
BO3MOXHOCTEH IHM(POBBIX CEPBHCOB TOCYIAPCTBEHHBIX YCIYT, MHQPPOBBIX
00pa3oBaTEIbHBIX CEPBUCOB;

MOHMMaHUE OCHOBHBIX MPUHIIMIIOB PaOOTHI, BOZMOXKHOCTEH M OrpaHUYEHUS
NPUMEHEHUSI TEXHOJOTHH MCKYCCTBEHHOTO WHTEIUIEKTA B Pa3IMYHBIX OOJACTSX,
HAIMYWAE TIPEJCTABICHUH O Kpyre pelraeMblX 3aJad MAIIWHHOTO OO0ydYeHHUS
(pacmo3HaBaHMs, KiIacCU(DUKAIIMA W TTPOTHO3UPOBAHUS) HATUYHUE TPEICTABICHUN
00  HCMONB30BaHUM  HMHPOPMALMOHHBIX  TEXHOJOTMA B Pa3IMYHBIX
npodeccuoHaIbHbBIX cdepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
KoimnyecTBo yacos DJIEKTPOHH
HaumeHoBaHMe pa3/iesioB U TeM ble (HudpoBbIe)
Ne Kontpoa IIpakTnu
/ NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
i bHbIE PadOTHI ecKue padoThl
pecypchl
Paznea 1. llndposasi rpaMoTHOCTH
L1 Kommnbrotep - yHuBepcanbHOe 6
’ YCTPOHCTBO 0OPaOOTKHU TaHHBIX
1.2 [IporpamMmmHoOe obecrieueHne
1.3 KomneroTepHsie cetn
1.4 HNudopmannonnas 6e300acHOCTb 7 2
Hroro no pazneny 24
Paspnen 2. Teopernyeckue 0CHOBbI MH(pOPMATHKH
[IpencraBnenue
2.1 ped 19 2
uH(bOpMaIMU B KOMITBIOTEPE
22 OcHOBBI aJIreOphl JTOTHKU 14 1
23 KomnbsrotepHast apudmeTnka 7 1
Hroro no pazneny 40
Paznea 3. Anroput™Mbl M nporpaMMHUpOBaHHe
3.1 BBenenue B nporpaMMHpOBaHuE 16 0.5
32 BcnomorarensHble anropuTMsl 8 2
33 YucneHHble METObI 3
3.4 AnropuT™Mbl 00pabOTKH CHMBOJIBHBIX 1




JIAHHBIX

3.5 AnropuTMbl 00pabOTKH MacCUBOB 10 3.5
Uroro no paszneny 44
Paznen 4. UndopmManmoHHble TEXHOJIOTHH
4.1 O0paboTKa TEeKCTOBBIX JOKYMEHTOB 2.5
4.2 AHann3 JaHHBIX 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 21.5




11 KITACC

KonuyectBo yacos DJIEKTPOHHbBIE
HaumeHnoBaHue pa3aesioB u TeM uu@poBbIe
Ne i/ P Konrtpoasubie | Ilpakrnueckue (upp )
NPOrpaMMbl Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypchbl
Paznea 1. Teopernueckue 0CHOBbI HHPOPMATHKH
WNudopmanus u vHGOpMaIOHHbIE
11 bopuan opman 10 25
IIPOLIECCHI
1.2 MonenupoBanue 8 2
Hroro no pazneny 18
Paznea 2. AnropuT™Mbl M NIporpaMMHUpOBaHHe
2.1 DJEMEHTHI TEOPUH AITOPUTMOB 6 1
22 ANTOPUTMBI U CTPYKTYPBI JaHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO
23 PHEHTHD 16 45
[IPOrpaMMHPOBAHUS
Hroro no pazneny 50
Paznen 3. UndopmanmoHHbIe TEXHOJIOTHU
11 KomrmbroTepHo-MaTeMaTHUECKOE g )
’ MO/JICITUPOBAHUE
32 ba3bl naHHBIX 10 4
33 Be6-caiiThl 14 4
3.4 Kommbrorepnas rpaduka 35
35 3D-MopenupoBaHue 3
Wroro mo paznemny 48




PesepBHOE Bpems

20

OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

136

36.5







ITOYPOYHOE INTAHUPOBAHUME

10 KITACC
KosmmuecTBo yacoB I JIEKTPOHHBI
Ne e uugpoBbIe
Tema ypoka KounTtpoa IIpakTny | ara
Bce o0pa3oBaTejibHbIE
bHbIE PadoThI ecKkue padoThl U3y4YeHH
n/n ro pecypcsl
|
TpeOGoBaHus TEXHUKU 0€30MIACHOCTH
{ | T THrHCHE IpH paboTe ¢ KOMIbIOTEpaMH U !
JpYTrMMHU KOMIIOHEHTaMHU UG POBOTO
OKpY>KEHUS
) [TpuHIuIBl pabOTHl KOMIIBIOTEPOB U 1
KOMIIBIOTEPHBIX CUCTEM
3 OOMeH JaHHBIMHU C IIOMOIIBIO IIIHH. |
KoHTposieps! BHEITHUX YCTPONCTB
4 ABTOMaTHYECKOE BBIIIOJIHEHNE 1
POrpaMMBbI IIPOLIECCOPOM
OmnepaTuBHasi, IOCTOSHHAS U
5 JOJTrOBpeMeHHast MaMATh. KoHTposepbl 1
BHEIIHUX ycTporcTB. [Ipsimoit noctym k
aMSATH
6 CoBpemeHHbIE 1
KOMITbIOTE€PHbIE TEXHOJIOIUU
[Iporpammuoe obecnieueHue
7 | KOMIIBIOTEPOB, KOMIIBIOTEPHBIX CUCTEM U 1
MOOMJIBHBIX YCTPOUCTB
g CucreMHoOe porpaMMHOE |
obecnieuenne. OnepanvoHHbIE CUCTEMBI




Yrunutel. [IpaiiBepsl yCTPOUCTB.

? [TapannensHOE NPOrpaMMHUPOBAHUE

10 WNHcTamsimms 1 AeMHCTAILISALAS
POrpaMMHOTO 00€ecTIeueHUs
®aiinoBble cuctemsl. [IpuHIUIIBL

1 pa3MerieHus 1 UMeHOBaHus (DaiiioB B
nosroBpeMeHHoM mamsTu. [1la6ions! nms
OMHCaHuA Tpynn (aitnoB
3akoHonaTenscTBO Poccuiickoi

12 ®enepanyu B 06J1aCTH POrPaMMHOTO
obecrieueHns U JaHHBIX
[IpuHIUTIBI TOCTPOEHUS U amnapaTHbIC

13 KOMITOHEHTBI KOMIIBIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI

14 Cetp UnTEpHET

15 Pasnenenune IP-cetn Ha monceTH ¢
IIOMOILBIO MACOK II0JICETEH

16 CereBoe aIMUHHCTPUPOBAHUE
Buasl nestensHocTH B cetn IHTEpHET.

17 Cepsucsl HTEpHETA. ['0Cy 1apcTBEHHBIE
3JIEKTPOHHBIE CEPBUCHI U YCIYTU

18 HNudopmannonnas 6€30macHOCTh

19 BpenonocHsle nmporpamMmHoe obecriedeHue
1 METOJIbl OOPHOBI C HUM

20 [IpakTuueckas pabora o Teme
" AHTUBUPYCHBIE TPOIPaMMBbI"

21 Opranu3zanus JMYHOTO apXHBa




uHpopmanuu. PezepBHOE KOMpOBaHHE.
[TaponpHas 3ammTa apxuBa

22

[IundpoBanne naHHBIX

23

Anroputm mmdposanus RSA.
Creranorpadus

24

[IpakTrueckas paboTa 1mo Teme
"udpoBanne JaHHBIX"

25

Wndopmanus, 1aHnHbIe ¥ 3HAHUS.
NudopmannoHHbIe TPOIECCH B TPUPO/IE,
TEXHHUKE U OOILECTBE

26

HenpepbIBHBIE ¥ TUCKPETHBIE BETUYUHBI U
curHaibl. Heo0XomMocTs TUCKpeTH3auu
UHpOpMaLIUH, TpeTHA3HAUCHHOH JUIs
XpaHEeHHs, epeiadi 1 00paboTKH B
U(PPOBBIX CUCTEMAX

27

JIBonuHoe koaupoBaHue. PaBHOMepHbIE U
HepaBHOMEpPHbBIE KOJIbI. [lekoaupoBanue
COOO0IIIeHUH, 3aTTMCAHHBIX C TOMOIIIBIO
HEPAaBHOMEPHBIX KOJIOB

28

VYcnosue @ano. [loctpoenne 01HO3HAYHO
JEKOIUPYEMBIX KOJOB C IIOMOIIBIO JEPEBA.
I'pad An. A. Mapkosa

29

Enunuip! u3smepeHust KolnuyecTna
uHpopManuu. AndaBUTHBIN MOAXOA K
OLIEHKE KOJMYECTBa UH(pOpMAIUU

30

CucTeMbl CUHCICHUS

31

[IepeBoa uncen U3 OAHON CUCTEMBI
CUMCTICHHS B JIPYTYIO




32

JIBonuHas, BOCbMEpHYHAs U
IECTHAIIATEPUYHAS CHCTEMbBI CHUCIICHHUS,
CBSI3b MEXAY HUMU

33

,Z[BOI/I‘IHEUI, BOCBMEpHUYHAA U
mecTHaauaTrcpuiIHadg CUCTCMbl CUUCIICHUAA,
CBA3b MCIKAY HUMU

34

I[BOI/I‘-IHB.?[, BOCBbMCpHYHAA U
mecTHaauaTcpuiIHasgd CUCTCMbI CUUCIICHUA,
CBs3b MCXKIY HUMU

35

ApudmeTrueckue onepanuu B
MO3UIMOHHBIX CUCTEMAaX CUUCIICHHS

36

TponuHas ypaBHOBEIICHHAs CUCTEMA
CUMCIICHUS

37

I[BOI/I‘-IHO-)IeCﬂTI/I‘lHaH CcuCTEMa CUUCIICHUA

38

KonupoBanue TekcToB

39

PactpoBoe xoaupoBanue n300pakeHui

40

[IpakTrueckas paboTa o Teme
"luckperusanus rpapuuecKon
nHpopmanuu"

41

LBeroBbie MOaenu. BekropHoe
koaupoBanue. opmatsl (Haitsios.
Tpéxmepnas rpadpuka. @pakranpHas
rpaduka

42

Konuposanue 3Byka. OnieHka
UH(GOPMALIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX MPU 33JJaHHBIX YaCTOTE
JTUCKPETU3AIUU U Pa3psITHOCTH
KOJMPOBAHUS




43

[IpakTudeckas paboTa Mo Teme
" JluckpeTruzaiys 3ByKOBOM HHGpopMauu'"

44

OcHOBBI aJIreOphl JTOTHUKU

45

Jlormueckue onepanuu. Taomuirbt
UCTUHHOCTH

46

Jlornueckue BeipaxkeHus. Jlornueckue
ToX1ecTBa. JloKa3aTebCTBO JIOTUUECKUX
TOXJIECTB C IOMOILBIO TA0IUI] ICTUHHOCTHU

47

[IpakTuueckas pabora no Teme
«IlocTpoenne n ananu3 TabIUI
UCTUHHOCTH B TaOJIMYHOM IIPOLIECCOPEN

48

Jlornueckue OoIiepanru U orepannn HalJg
MHOXECTBaMU

49

Jlormueckme Oor€panru 1 OoIcpanrn Haqa
MHOXCCTBaMU

50

3aKoHbI anreOphl TOTHUKU. DKBUBAJICHTHBIC
peoOpa3oBaHusl JOTMUECKUX BhIPAKEHUN

51

Jlornueckue ypaBHEHHS U CUCTEMBI
ypaBHEHUU

52

Jlornueckue QyHKIMH. 3aBUCUMOCTh
KOJINYECTBA BO3MOKHBIX JIOTHUECKUX
(GYHKIUH OT KOJTMYECTBA apTyMEHTOB.
[TonmHbIe cHCTEMBI JIOTHYECKUX (PYHKITUI

53

Kanonnueckue hopMbl TOrHYECKUX
BbIpaxkeHH. COBEpILIEHHbIE
JN3BIOHKTUBHBIE U KOHBIOHKTHBHbIE
HOpMaJIbHbIE (POPMBI, AITOPUTMBI UX
NOCTPOCHHUS N0 TabJHIIe UCTUHHOCTH




54

Jlormdeckue 3JIeMEHTEL B COCTaBe
KOMIIBKOTEpA

55

Tpurrep. Cymmarop. MHoropaspsiaHbIit
CyMMarop

56

[TocTpoeHune cxem Ha JJIOTUYECKUX
3JIEMEHTaXx. 3alych JOTUYECKOIO
BBIPAKEHMSI 110 JIOTUYECKON CXeMe

57

Mukpocxembl M TEXHOJIOTUS UX
IPOU3BOJICTBA

58

HpeI[CTaBJ'ICHI/Ie ICJIBIX YHUCCII B ITaMATHU
KoMIlbtoTepa. OrpaHUYeHHOCTh JIhara3oHa
YHceJl IPU OTPaHUYEHUU KOJINYeCTBa
pa3psaoB. Ilepenonnenue pa3psaHoit
CETKH

59

bes3nakoBbie 1 3HAKOBBIC JIAaHHBIE.
3HAKOBBIN OWT. J|BOMYHBIH
JOTIOTHUTEIBHBIN KOJI OTPHUIIATEIbHBIX
qucen

60

[ToGuToBBIE TOrHYECKHE ONEPALIUU.
Jlormueckuii, apupmMeTHUECKUil U
LUKINYECKUH CIBUTH

61

[udposanue ¢ TOMOIIbIO TOOUTOBOM
onepauuu «uckinovaroniee NI

62

Hpe,HCTaBJIeHI/Ie " XpaHCHUC B MaMATH
KOMITBIOTEPA BEHICCTBCHHBIX YN CCIT

63

BrinonHenue onepaiuii ¢ BeIeCTBEHHbIMU
qucjiaMu, HAKOIIJICHUC OH_II/I60K HpI/I
BBIYUCIIECHUSIX




[IpakTuyeckas pabota no teme «3ydenue

64 MOpa3psSAHOr0 MAIMHHOTO PEICTaBICHUS 1 1
IEJIBIX U BEIICCTBCHHBIX YUCEID»

65 AHanu3 aaropuTMOB 1
Oransl peleHus 3aa4 Ha KOMIbIOTEPE.

66 HNHcTpymeHTanbHbIE CPEACTBa: 1
TPAHCIATOP, OTIATUUK, TPOPUIUPOBIIHUK
Cpena nmporpamMmMupoBanus. KoMmmusiiust

7 U MHTEPIpETalns IPOrpaMm. |
Bupryansusie Mammabl. MIHTErpupoBaHHAS
cpena pa3paboTku

68 MerToibl OTJIAAKK POTPaMM 1

69 Tumbl IEpeMEHHBIX B SI3bIKE 1
POrpaMMHUPOBAHUS

70 O06paboTka 1eTbIX Yrces 1

71 O0paboTka BEIECTBEHHBIX YHCEI 1

72 CityyaliHbl€ U TICEBIOCTYYaHbIE YHCIIa 1

73 Betsnenus. CinoxHble ycIoBUs 1

74 [{MKIIBI C yCTTOBUEM 1
ukiel o neEpeMEHHOM.

75 B3aumo3zameHseMOoCTh pa3IuyHbIX BUIOB 1
LUKJIOB

76 O6paboTka HaTypaJIbHBIX YHCEIT C |
UCIIOJIb30BaHUEM LIMKJIOB

77 HaxoxieHne Bcex MpOoCTHIX YHCET B 1 0.5

3aJaHHOM Juarna3oHe [IpakTuueckas
paborta 1o Teme «Perenue 3a1a4 METOI0M




nepebopa»

78 MHBapraHT nukia

79 JIOKyMEHTHPOBaHKE ITPOrPaMM

20 O6paboTka TaHHBIX, XPAHSIIIUXCS B
daiinax

81 Paz0Ouenue 3agauun Ha OA3a1a9N
Hcrnonp3oBaHue CTaHIAPTHOW OMOIHMOTEKH

8 A3bIKa porpamMMmupoBanusl. [loaxirouenne
O6MOIMOTEK MOAIPOrPpaMM CTOPOHHUX
IIPOU3BOUTENIECH

83 [onmporpammsl (TIporierypsl U (PYHKITIH)

84 [Toanporpammsl (pouierypbl v GyHKITUH)

85 [IpakTuyeckas pabora 1o Teme
"PazpaboTka mognporpamm"
Pekypcusi. PekypcruBHbBIE 00BEKTHI

%6 (dpaxTransl). PexypcruBHbIE MpOLIETyphI U
¢ynkuuu. Mcnonp3oBanue creka s
OpraHu3alK PEKYPCUBHBIX BBI30BOB

%7 IIpakTuyeckas pabora 1o reme
"PekypcHuBHBIE IOAIIPOrPaMMBbI"

28 MopaynbHBIN IPUHLMI IOCTPOCHUS
porpamm

&9 YucieHHble METOEI

90 [IpakTuueckas pabora o Teme
«HucaeHHoe penieHue ypaBHEHUIN

o1 Hcnonp3oBaHue IUCKpEeTU3aluN B

BBIYUCIWUTCIIBHBIX 3aJladax




92

[IpakTudeckas pabora mo Teme
«[IpubnmxEHHOE BEIYUCIICHHE JTHH
KPHUBBIX | TUIOIIAACH Guryp»

93

[IpakTuueckas padota o Teme «Ilouck
MakcUMyMa (MUHHUMYyMa) QyHKIHI

94

OO0paboTKa CHMBOJIBHBIX JJTAaHHBIX.
ANropuT™MbI 00pab0OTKH CUMBOJIBHBIX
CTPOK: MOJICYUET KOJIMYECTBA MOSBJICHUI
CHUMBOJIa B CTPOKE

95

AATOpUTMBI 00paOOTKH CUMBOJIBHBIX
CTPOK: pa30MeHne CTPOKH Ha CIIOBA TO
poOeIbHBIM CUMBOJIAM

96

AnropuT™MbI 00pabOTKH CUMBOJIBHBIX
CTPOK: ITOMCK MOJCTPOKU BHYTPH TaHHOU
CTPOKH; 3aM€Ha HalJJIEHHOM MOICTPOKHU Ha

JIPYTYIO CTPOKY

97

[IpakTuueckas pabora no Teme
"Ob6paboTKa CTPOK C UCHOIB30BAHUEM
GYyHKIMHI cTaHgapTHON OMOINOTEKH SI3bIKA
porpaMMHpoBaHus"

98

FeHepaumI CJIOB B 3aJaHHOM aJ](I)aBI/ITe

99

MaccuBBI ¥ IOCJIEI0OBATEILHOCTH YUCEL.
[IpakTuyeckast pabota o Teme
"3amnosHenne Mmaccuna"

0.5

100

O06001IEHHBIE XapaKTePUCTUKH MacCHBa

101

JIMHEeWHbBII NOUCK 3aJaHHOT0 3HAUYEHUS B
maccuse. [IpakTudeckas paboTa 1o Teme
"JInHEeNHbBII NOKUCK 3aJaHHOr'O 3HAUEHUS B

0.5




maccuse"

102

[TpakTrueckas pabota no teme "Ilonck
MUHUMAJILHOTO (MaKCHUMAaJIbHOTO)
3JIEMEHTa B YUCJIOBOM MaccuBe"

103

CopTupoBKa 0OJHOMEPHOTO MacCHBA.
[IpocTbie METO/IBI COPTUPOBKH.
[IpakTuueckas pabora no teme "[IpocTsie
METO/Ibl COPTUPOBKHU MaccuBa'

0.5

104

CoptupoBka ciustHueM. beictpas
COpPTUPOBKA MaccuBa (aJIrOpUTM
QuickSort). [TpakTrueckas padboTa mo Teme
"BricTpas copTrpoBKa MaccuBa"

0.5

105

JIBOMYHBIN MOUCK B OTCOPTUPOBAHHOM
maccuBe. [IpakTryeckas pabora mo Teme
" JIBONYHBINA HOUCK"

0.5

106

JIBymMepHbIE MacCUBbI (MaTpPULIbI)

107

AnTOpUTMBI 00paObOTKH MaTPHIL

108

Pemenue 3aau anain3a JaHHBIX

109

CpCI[CTBa TEKCTOBOT'O IIpoeccopa

110

KommnsrorepHas BEpCTKa TEKCTa

—_ = = = | =

111

[IpakTuueckas padora no teme "BépcTka
JIOKyMEHTOB C MaTEMaTUYECKUMH
dopmynamu”

112

HNHCcTpyMEHTBI pelieH3UPOBAHUS

113

[IpakTuueckas paboTa Mo Teme
"MHOrocTpaHUYHbIC TOKYMEHTHI"

114

Oo0iaunblie CCPBUCHI. KonnexkruHas

0.5




pabota ¢ mokymeHntamu. [IpakTuueckas
pabora o Teme "KonnexkruBHas pabota ¢
JoKyMeHTaMn'"

115

Apanus naHgeIX. bospinye manHbie

116

MarmmmHaHOe 00y4YeHHe

117

AHaM3 JaHHBIX C TTOMOIIBIO 3JICKTPOHHBIX
Ta0JINL]

118

[IpakTuueckas pabora no teme "AHanus
JAHHBIX C MTOMOIIIBIO AIEKTPOHHBIX
Tabsu"

119

[TocTpoenue rpadukoB GpyHKITUI.
[IpakTuueckas pabora o Teme
"HarnsgHoe mpencTaBieHe pe3ybTaToB
CTATUCTUYECKON 00paObOTKH TaHHBIX B
BUJIC IMarpaMM CpPEICTBAMH pelakTopa
3JICKTPOHHBIX TabIMUIT"

0.5

120

Jluauu tpennaa. [Ipakruueckas padota mo
teme "[logOop nuHMM TpeH.a,
MporHo3upoBanue”

0.5

121

[Mon6op mapametpa. [IpakTrueckas paborta
1o teme "YucieHHoe pellleHre ypaBHEHUN
C TIOMOIIBIO TIOI00pa apamerpa”

0.5

122

OnTumu3anus Kak MOUCK HaMIy4dIlIero
peleHus B 3aJJaHHBIX YCIOBHUSX.
[IpakTrueckas padota mo Teme "Pemenue
3a/1a4 ONTUMH3AIUH C IOMOIIBIO
3JIEKTPOHHBIX Ta0IHI"

0.5

123

PesepBHOE Bpems




124 PesepBHOE Bpems 1
125 Pe3epBHOE Bpems 1
126 PesepBHOE Bpems 1
127 Pe3epBHOE Bpemst 1
128 PesepBHOE Bpems 1
129 Pe3epBHOE Bpemst 1
130 PeszepBHOE Bpems 1
131 PesepBHOE Bpems 1
132 PeszepBHOe Bpems 1
133 PesepBHOE Bpemst 1
134 PeszepBHOE Bpems 1
135 Pe3epBHOE Bpemst 1
136 PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME

136

21.5




11 KITACC

KosaunuyectBo yacos DJIeKTPOHHbIE
Ne Aara nu(ppoBbIe
n/n Tema ypoka Bcero Konrponeibre | - Hpaxtirieckue | - H3yseuu o0pa3oBaTe/bHbIE
padoThI padoThI | pecypent
KonugectBo nndopmanuu 1
2 AJITOPUTMBI CKaTUS TaHHBIX 1
3 AnroputMm Xaddmana 1
[IpakTrueckas padota mo Teme "Cxatue
4 JTAHHBIX C TOMOUIBIO AITOPUTMA 1 1
Xapdmana"
5 Anroputm LZW 1
AJTOPUTMBI C3KaTHUS TaHHBIX C TIOTEPSIMH.
[IpakTuueckas pabora no teme "Cixxatue
6 JaHHBIX ¢ notepsimMu (anroputmsl JPEG, ! 05
MP3)"
CkopocTb nepeayu JaHHbIX 1
8 [ToMexoycTOMYUBBIE KOMBI 1
9 [IpakTruueckas paboTa 1mo Teme | 1
"[TomexoycToitunBbie KOJIbI"
Cucrembl. KOMIIOHEHTBI CUCTEMBI U UX
B3aumoeiicTeue. CucteMHbIN A (EKT.
10 VYnpaieHnue Kkak HHQOPMALIMOHHBIN !
nporecc. OOpaTHas CBA3b
11 Mojaenu 1 MOJETMPOBAHNE 1
12 I'pader 1




13 Pemrenue 3a1a4 ¢ nomomisio rpagon

14 HepeBbst

15 OcCHOBBI TEOPUH UID
[IpakTuueckas padota mo teme "llonck

16 BBIUTPBIIIHON CTPATETUH B UT'PE C IOJIHOMN
nHpopmanyen"

17 CpencTBa HCKYCCTBEHHOT'O MHTEIIIEKTA

18 [IpakTruueckas padota mo teme "Cpeacrra
MCKYCCTBEHHOI'O MHTEJIeKTa"
dopmanuzanusi MOHATHS aITOPUTMA.
Marmuna TrropHHTa Kak yHUBepcallbHast

19 MoJienb Beruuciennil. Teauc Uépua—
Trropunra
[IpakTuyeckas pabota o Teme

20 "CocTaBiieHHe IPOCTON MPOrpaMMBbl JIJIs
MauHbl Teropunra"

21 Mammna ITocra

22 Hopmanehsie anropudmsr MapkoBa
ANropuTMHYECKH HEpa3peliuMble 3aauu.

23 3anavya octaHoBa. HEBO3MOXKHOCTD
aBTOMATHUYECKOW OTIaJIKU IPOrpaMm

24 Cn0’KHOCTH BBIYNCIIEHUN
ITorck mpocThIX YKceN B 3aJJaHHOM

25 JIara3oHe ¢ IOMOIIbIO aJlrOPUTMA
«pemreto IparocheHar

%6 [IpakTuueckas padora no teme "Ilonck

IMPOCTBIX YHUCECII B 3aJTaHHOM z[Hana30He"




27

MHoropa3psiiHbIe 1elble Yhciia, 3a1a4u
JUIMHHOM apupMeTHKu

28

[IpakTruueckas paboTa mo Teme
"Peanu3alys BEIYUCIECHUN C
MHOTOpPa3psIHBIMU YHCTIaMK"

29

CrnoBapu (accollMaTUBHbBIE MACCHUBHI,
O0TOOpaKkeHHUs ). XIUI-TaOIUIIbI.
[TocTpoenue andaBUTHO-9YaCTOTHOTO
CcJIOBaps AJIS 33/1aHHOTO TeKCTa

30

[IpakTrueckas paboTa Mo Teme
"ITocTpoenue anpaBUTHO-4aCTOTHOTO
cjoBaps 1S 3aJJaHHOTO TekcTa'"

31

AHanmn3 TekcTa Ha €CTECTBEHHOM S3BIKE.
Brinesnenue mocienoBaTeIbHOCTEN IO
mabsony. PerynsipHbie BhIpaKeHUs.
YacTOTHBIN aHAIM3

32

[IpakTuueckas pabora o teme "AHanus
TEKCTa Ha €CTECTBEHHOM $I3bIKe"

33

Crexu. AHanms MMpaBUJIbHOCTHU CKOOOYHOTIO
BBIPAKCHUSA

34

Boruncnenue apupmerniaeckoro
BBIPa)KEHUSI, 3aIIMCAaHHOTO B MOCT()PUKCHOM

hopme

35

[IpakTuyeckas pabota o Teme
"Boruncinenue apupmMeTHIecKoro
BBIPAKEHUS, 3aIIMCAHHOTO B TIOCTPHUKCHON

dhopme"

36

Ouepenu. Mcnionb3oBanue ouepenu yis




BPEMCHHOI'O XpaHCHUS JaHHBIX

37

[TpakTrueckas paboTa 1o Teme
"Ucnons3oBanue ouepenu"”

38

[epeBbs. Peannzanus aepesa ¢ MOMOIIBIO
CCBIJIOYHBIX CTPYKTYp. J{BonuHbIE
(ounapusie) nepeBbs. [locTpoenue nepena
JUISL 3aJIaHHOTO apu(METHIECKOTO
BBIPpAXKCHUA

39

[IpakTuueckas pabora mo Teme
"Hcnonbp3oBaHue JIEPEBHEB
TUIS BBIYMCIICHUS
apuMEeTHYECKNX BhIpaKeHUH"

40

PekypcuBHBIC aITOpUTMBI 00X0/1a JepeBa.
Hcnonb30BaHue CTeKa ¥ OYEPEAH JISI
00xo1a epena

41

PexypcuBHBIEC anropuT™MbI 00X0/1a JepeBa.
Hcnosnp3oBaHue cTeka U 04epeu JUist
00xo0/1a iepeBa

42

AnroputMmsbl Ha rpadax. [loctpoenue
MUHUMAaJIBHOT'O OCTOBHOTO JIEpeBa
B3BEILIEHHOI'O CBSI3HOTO
HEOPUEHTHUPOBAHHOTO rpada

43

O6xox rpada B rmybuny. O6xox rpada B
LIAPUHY

44

KonnyecTBO pasIMuHbIX IyTEH MEXAY
BEPIINHAMHU OPUEHTUPOBAHHOTO
AIUKINYecKoro rpaga

45

Anroputm JlefKCTpHI.




46

[IpakTudeckas paboTa Mo Teme
"Bprunciienue JUIMHBI KpaTyauero myTa
MeXTy BepIiuHamu rpada (aaroputm
Jeiikctps)"

47

Anropurm ®noiaa—Y opmaiia

48

3amauu, perraeMbie ¢ TOMOIIBIO
JTMHAMUYECKOTO MPOrPaMMHPOBAHUS:
BBIUMCJIEHUE PEKYPCUBHBIX (QYHKIUI

49

[IpakTuueckas paboTa Mo Teme
"Brruncienue peKypCcuBHBIX (YHKIIHH C
MOMOIIBIO TMHAMUYECKOTO
MporpaMMUpOBaHUA"

50

3agauu, perraemMple C TOMOIIBIO
JAHAMHUYECKOTO IPOrpaMMHUPOBAHHUS:
MOICUET KOJIMYECTBA BAPHAHTOB

51

[TpakTudeckas padora no teme "Tlomcuér
KOJINYECTBA BAPUAHTOB C TOMOILBIO
JUHAMHYECKOT0 porpaMMupoBaHus"

52

38.,[[8‘-11/[, peuracMbI€ € ITIOMOIIbIO
AUHAMHUYCCKOI'O IIpOorpaMMHUpPOBaHUs:
3aJa4M OIITUMHU3allUH

53

[TonsTHE 0 mapagurmax
nporpamMMupoBanus. O630p SI3bIKOB
IPOrPaMMHUPOBAHUS

54

[Tonsatue 06 00BEKTHO-OPUEHTUPOBAHHOM
MIPOrpaMMHPOBAHNHN

55

O0BexTHI ¥ Ki1accel. CBOMCTBA M METOIBI
00BEKTOB




56 OOBEKTHO-OPHEHTHPOBAHHBIN aHATU3
[TpakTrueckas pabota o Teme

57 "Hcnonp30BaHuE TOTOBBIX KJIACCOB B 1
nporpamme"

58 Pazpabotka mporpamm Ha OCHOBE
00BEKTHO-OPUEHTUPOBAHHOTO MOIX0/1a
[IpakTruueckas padora "Pa3paboTka

59 IIPOCTOM IIPOrPAMMBI C UCIIOJIB30BAHUEM 1
KJ1acCOB"
WNukancynsuus. [Ipaktuueckas pabota no

60 teme "Pa3paboTka Ki1acca, HCIOIb3YIOIIEro 0.5
MHKAICyJIALu0"

61 Hacnenosanue. [Tomnmopduzm

6 [TpakTrueckas pabota o Teme |
"Pa3paboTka nepapxuu Kiaccos"
Cpenbl OBICTPOI pa3pabOTKU MPOTPaMM.

63 [TpoextupoBanue untepdeiica
HOJTb30BaTEIA

64 [IpoexTupoBanue uHTEpPeiica
HOJIb30BaTENs

65 Hcnonp30BaHue rOTOBBIX YIPABISIEMbIX
3JIEMEHTOB /715 IOCTPOEHUs MHTepdelica
[IpakTuyeckas pabora o Teme

66 "Pa3paboTka nmporpaMmsl ¢ TpaduuecKumM 1
uHrepdericom”

67 N3yuenne BTOpOro si3bika

IpOrpaMMHPOBAHUS




68

N3yueHnne BTOpOro si3bika
IIPOrpaMMHUPOBAHUS

69

Dranbl KOMIIBIOTEPHO-MaTEMaTHYECKOTO
MOJIETTUPOBAHUS

70

Juckperusaius npu MaTeMaTH4eCKOM
MOJICJTUPOBAHUH HETIPEPHIBHBIX MPOIECCOB.
MoaenupoBaHue IBUKEHUS

71

[TpakTrueckas padboTa 1Mo Teme
"MopenupoBaHue JBUKEHUA"

72

MopenupoBanre OMOJIOTHUECKUX CUCTEM.
[IpakTudeckas pabota mo Teme
"MopenupoBaHrue OMOJIOTHYECKUX CHCTEM"

0.5

73

Maremartudeckue MOAEIN B SKOHOMHUKE.
BrrancnutenbHble SKCIEPUMEHTHI C
MOJEIIMHA

74

BepositHoCTHBIE MOIENH.
[IpakTuyeckast pabota o Teme
"MMuTallMOHHOE MOJICTUPOBAHUE C
nomoiibio metona Monte-Kapio"

0.5

75

KomnberorepHoe MosieIMpoBaHUE CUCTEM
yIpaBiIeHUsS

76

O06paboTka pe3yabTaTOB SKCIIEPUMEHTA

77

Tabmuunble (pensaImoHHbIC) Oa3bl JTaHHBIX

78

[Touck, copTupoBKa U GUIBTPALIUSL
JaHHBIX. 3aPOCH Ha BBIOOPKY JTaHHBIX.
3ampocsl ¢ mapaMerpaMu. Beraucisiemble
TIOJIS B 3aIIpocax

79

[IpakTuueckas pabora no teme "Pabora ¢




roToBo¥ 0a30i JaHHBIX"

Mmuororabanunbie 0a3bl JaHHBIX. THUITBI

80 CBsI3ei Mexay Tabmuramu. BaemHui
kito4. LemoctHOCTh 6a3bl JTaHHBIX
[IpakTuyeckast pabora o Teme

81 "Pa3paboTka MHOTOTaOIUYHOMN 6a3bl
TaHHBIX"

%) 3anpochl K MHOTOTa0IMYHBIM 0a3aM
JTAHHBIX

23 [IpakTuueckas padora no teme "3anpocsl K
MHOTOTa0IMYHOM 0a3e JaHHBIX"

84 S3bIk ynpaBienus qaHasiMuA SQL
[IpakTuueckas pabora o Teme

85 "VrpaBieHue JaHHBIMH C IOMOIIBIO sI3bIKa
SQL"

26 Hepensiunonnslie 6a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

87 NHTepHeT-priioKeHUs
[ToHsiTHE O CEpBEPHOM U KIMEHTCKON

88 yacTsx caiiTa. TeXHONOTHUs «KITUEHT —
cepBep», €€ JOCTOMHCTBA U HEJOCTaTKU

89 OcHogsI s361ka HTML

90 [IpakTuueckas pabora no teme "Co3nanue
TEKCTOBOM BeO-CTpaHUIIBI"

91 OcHogsI s1361ka HTML

92 OcHogsl si3p1ka HTML

93 [IpakTuyeckas padora no teme "Coznanue




Be0-CTpaHMUIIbI, BKIIOYAOIIEH
MYJIbTUMEUIHBIE OOBEKTHI (PUCYHKH,
3BYKOBBIE JIaHHbIE, BU/1€0)"

94 OcHoBBI KackaaHBIX TabmuI ctuieit (CSS)
[IpakTuyeckast pabora o Teme

95 "OdopmieHne cTpaHUIlbl C TOMOIIBIO 1
KacKaIHbIX TaOJmI cTuiIei"

96 Cuenapuu Ha s3b1ke JavaScript

97 Cuenapuu Ha s3bike JavaScript

98 ®dopMbI Ha BEO-CTpaHUIIE

99 [IpaxTuyeckas padora no teme "OOpaboTka 1
JTaHHBIX Gopm"

100 Pa3memienue Be6-caiiToB. Yciyra
XOCTHHTA. 3arpy3ka (aiioB Ha CalT
Kanpuposanue. Hcnpasnenue

101 nepcnekTussl. [ mcrorpamma. Koppekuus
YPOBHEM, KOPPEKLIHS LIBETA.
OO0eciBeunBaHKE IBETHBIX N300paKEHUI
BBoj n3o00pakenuii ¢ UCIOIb30BAHUEM

102 Pa3IUYHBIX UPPOBBIX YCTPOUCTB. 0.5
I[Mpakrryeckas pabora 1o Teme "O6paboTKa )
QpoBsIX poTorpaduit”
Perymbs. Pabora ¢ o6nactsamu. OunbTpsl.

103 [IpakTrueckas padota o treme "Perymib 0.5
poBbIX hoTorpaduii”
MHorocnoiiable n300paxxenus. TexkcToBble

104 ciou. Macka cios. Kanansl. Coxpanenue

BBIIEJIEHHON 00J1aCcTH




[IpakTuyeckas pabora o Teme

105 . 1 1
"MHorocoiHbIe H300pakeHus"
[ToaroToBka WLTFOCTpAITUil 1711 BeO-CalTOB.

106 [IpakTudeckas paboTa Mo Teme 1 0.5
" AHUMHPOBaHHbBIE N300paKCHHS"

107 Bekropnas rpaduka. Bexropuzars 1
pPacTpOBBIX U300paKeHUH

108 [IpakTrueckas padota nmo Teme "BekTopHas | |
rpaguka"

109 [IpuHIMIBI TOCTPOEHUS U PEJaKTUPOBAHUS |
TPEXMEPHBIX MOJENEH

110 [IpakTuyeckas padora no teme "Co3nanue | 1
IPOCTBIX TPEXMEPHBIX MoJenen"

111 Cerounsle mogenu. Marepuaiibl 1

112 [IpakTuyeckas padora no Teme "CeTouHble | 1
mozaenu"

13 MonennpoBaHue HCTOYHUKOB OCBELICHMS. |
Kamepst

114 [IpakTuyeckas pabora 1o Teme | 1
"Pennepunr"

115 AnnutuBHbIE TexHOJOTUH (3D-npuHTEpHI) 1

116 [ToHsiTHE O BUPTYaJIbHOM PEATILHOCTH U |
JIOTIOJIHEHHOM peaJIbHOCTH

117 PesepBHOE Bpemst 1

118 PesepBHoe Bpems 1

119 Pe3epBHOE Bpemst 1

120 PesepBHoe Bpems 1




121 PesepBHOE Bpems 1
122 PesepBHOE Bpems 1
123 PesepBHOE Bpems 1
124 Pe3epBHOE Bpems 1
125 PesepBHOE Bpems 1
126 PesepBHOE Bpemst 1
127 PesepBHoe Bpems 1
128 PesepBHOE Bpems 1
129 PeszepBHOe Bpems 1
130 Pe3epBHOE Bpemst 1
131 PesepBHoe Bpems 1
132 PesepBHOE Bpems 1
133 PesepBHOE BpeMms 1
134 Pe3epBHOE Bpems 1
135 Pe3epBHoE Bpems 1
136 PesepBHOE Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 136 36.5

I[TPO'PAMME







ITPOBEPAEMBIE HA EI'D IIO THO®OPMATHUKE TPEBOBAHMUS K
PE3YJIbBTATAM OCBOEHUA OCHOBHOMH
OBPA3OBATEJIBHOM TIPOTPAMMBI CPEJHEIO OBIIEIO
OBPA30OBAHUA

Kon
NpoBepPsSIeMOro
TpeOOBaHUs

IIpoBepsiemble TpeGOBaHUS K PeIMETHBIM pPe3yJbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 001ero
o0pa3oBaHus

1.

3name (nonumams)

1.1

[Tonumanue OCHOBHBIX MIPUHITUIIOB yCTpOMCTBa u
(GYHKIIMOHMPOBAHHUS COBPEMEHHBIX  CTAI[MOHAPHBIX W  MOOMJIBHBIX
KOMIIBIOTEPOB; TEHACHUMH pPa3BUTHUS KOMIBIOTEPHBIX TEXHOJOTHIA;
BJIaJICHUE HaBBIKAMH pabOTBl C ONEPAOHHBIMH CHCTEMaMH |
OCHOBHBIMH BHJIAMH TIPOTPAMMHOTO OOecTieueHHs UIE  peUIeHUs
yueOHBIX 3ajjad IO  BBIOpaHHOMU

CIicnuajan3alu

1.2

Hannune IIPEICTaBICHUN 0
0a30BbIX NPUHLIMIAX ~ OpraHU3aluu U

(YHKIIMOHUPOBAHUSI KOMITBIOTEPHBIX CETEHN

1.3

[ToHMMaHre OCHOBHBIX MPUHLMIIOB JUCKPETU3ALUUUA PA3IUYHBIX
BHUJIOB

uHpOpMaIU

1.4

[Tonumanue 0a30BBIX aNTOPUTMOB OOpPAaOOTKM YMCIIOBOM |
TEKCTOBOM uWHpOpMAaNMK (3aMuCh 4YUCEN B MO3UIMOHHOH CHUCTEME
CUHUCIIEHUS, IETUMOCTh LIETIbIX YMCEN; HAXO0X/IEHUE BCEX MPOCTHIX YHCET B
3aJJaHHOM JHMAala30HE; o0OpaboTka MHOTOPa3psIHBIX LEJbIX
YHUCeNT, AaHaIM3

CHUMBOJIbHBIX CTPOK U IPYTUX), AJITOPUTMOB ITOMCKA U COPTUPOBKH

1.5

3HaHMe (QYHKIMOHAIbHBIE BO3MOXXKHOCTH HWHCTPYMEHTAJIbHBIX
CpeACTB

cpelbl pa3paboTKU

1.6

Bnanenne OCHOBHBIMH CBEACHHMSMH O 0a3ax MaHHBIX, HX
CTPYKTYypC,
CpEJCTBaxX co37aHusi U paboThl C HUIMU

1.7

IlonuMaHue  BO3MOXHOCTEH W OlPAaHUYCHUH  TEXHOJIOTUU
UCKYCCTBEHHOTO MHTEVIEKTa B  Pa3IM4YHBIX 00JacTsIX; Haludue
NpEJCTaBICHUN 00 UCMOMB30BAHUN  MH(OPMAITMOHHBIX  TEXHOJOTHIi

B Pa3IIMYHBIX




pohecCHOHATBHBIX cepax

1.8

Bnanenne TEOPETUUYECKUM anmnaparom, MO3BOJIAIOIIUM
OCYIIECTBIATh IPEIACTABICHUE 3aJaHHOIO HATYPAJbHOIO 4YHCIA B
pasNMYHBIX ~ CHUCTEMax  CUYHUCIEHMs; BBIIOJIHATH  NpeoOpa3oBaHUs
JIOTUYECKUX BBIPDAKEHUH, HCHOJB3YyS 3aKOHbI  anreOpbl  JIOTHKH;
ONpEeNeNATh KpaTYalIlIUKi IIyTh BO

B3BEILIEHHOM rpage u KOJIMYECTBO nyTen MEXY)|
BEpUIMHAMHU

OPUEHTHPOBAHHOTO alMKINYECKOro rpada

Ymemo

2.1

YMeHHe HCMOoNb30BaTh KOMIIBIOTEPHO-MAaTEeMaTHYECKUe MOJENH Ui
aHann3a OOBEKTOB U IMPOIECCOB: (HOPMYITUPOBATH LETh MOJCTUPOBAHHMS,
BBHITIONHATh aHAJINU3 PEe3yJIbTaTOB, MOJNYUYEHHBIX B XOJ€ MOJAEITUPOBAHUS;
OIICHMBATh AaJICKBATHOCTh MOJIEH MOJICIUPYEMOMY OOBEKTY WU

npoucecCy,; NMpeACTaBJIATh PE3YJIbTATBI MOACIUPOBAHMA B HAI'TIAJHOM BUIC
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YMmenue kinaccuUIMPOBATH OCHOBHBIC 3aJaud aHaIW3a JIAHHBIX
(mporHo3upoBaHue, KiaccupuKanus, KJIaCTepU3alIus, aHaIu3
OTKJIOHEHHH); TIOHMUMATh ITOCIIEAOBATEIFHOCTh PEIICHHS 337ad aHalln3a
JAHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OIEHKA Ka4eCTBA JAHHBIX,
BbIOOp ® (WIM) TIOCTPOCHHUE MOJENH, TpeoOpa3oBaHUE JIAHHBIX,

BU3yalin3alusd JaHHBIX, HHTCPIPCTALU PE3YJIbTATOB
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YMenue onpenensite HHHOPMAITMOHHBIA 00BEM TEKCTOBBIX, TPaPUIECKUX
1 3BYKOBBIX JJaHHBIX IIPH 3aJaHHBIX MapaMCTpax JUCKPCTU3ALUU. Ymenne
ONIPENENIATh  CPEJHIOK  CKOPOCTh Tepeladydl  JaHHBIX, OICHHBATh
HU3MCHCHHWEC BpPCMCHU IHEpcaadr IIpu HN3MCHCHHUU I/IH(bOpMaIII/IOHHOFO

00BEMa JaHHbIX U XapaKTCPHUCTUK KaHaJla CBA3U
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YMeHHue CTpOUTh KOJA, OOECIeYMBAIOIMINNA HAWUMEHBIIYIO BO3MOXKHYIO

CPEIHIO0 UTMHY COOOIIEHUS MPU U3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHue uCHoiab30BaTh NpPU PEIICHWH 33/1ad CBOWCTBA MO3UIIMOHHOMN
3allMCA YUCEJl, AITOPUTMbI NOCTPOCHUS 3alMCU YHUCIa B MO3ULIMOHHOMN
CUCTEME CUMCJIEHHUS C 3aJaHHbIM OCHOBAHHMEM M IIOCTPOEHUS YHCIA IO
CTPOKE, COJEpKalled 3aluch JTOr0 YHUCIAa B IIO3UIMOHHOM CHUCTEME
CUMCIICHHS C  33JaHHbIM  OCHOBAaHHWEM; YMEHHE  BBIIIOJIHATH

apI/ICI)MeTI/I‘leCKI/IC OIrepanu B MO3UITUOHHBIX CUCTEMAX CUHUCIICHHUA




2.6

YMeHue CTpOMTh JIOTHYECKOE BBIPAXKEHME B JU3BIOHKTUBHOW U
KOHBIOHKTUBHOM  HOPMaJIbHBIX (QOpMax IO 3aJaHHOW  Tabiuie
UCTMHHOCTH; MCCIIEOBaTh  O0JAacCTb HCTUHHOCTH  BBICKa3bIBaHM,

COACPIKALICTO IMEPEMEHHBIC,; PCIIATh HECCIOXKHBIC JIOTHYCCKHUEC YPABHCHUA

2.7

YMeHHe pelats aIrOpUTMHUYECKHE 3aJayd, CBA3aHHBIE C aHAIU30M
rpadoB (3agauM MOCTPOEHUS ONTHMAJIBHOTO IYTH MEXAy BepIIMHAMU
rpacda, onpeaesieHus] KOJIMYEeCTBA PA3IMYHBIX MyTeH MEX1y BEpUIMHAMH

OPHUEHTHUPOBAHHOTO AITMKINYECKOTO rpada)

2.8

YMeHue UCIoNIb30BaTh JEPEBbsS IPU aHAJIU3E U TIOCTPOESHUU KOJIOB U JUIS
MpEJICTaBICHUST apU(PMETHUECKUX BBIPAKEHUN, TMPU pEIIeHUH 33734
IIOMCKAa M COPTHPOBKH; YMEHHE CTPOUTH JEPEBO HUIPHI MO 33JaHHOMY

AJITOPUTMY, p33pa6aTBIBaTB 1 000CHOBBIBATh BBIUTPBINIHYHO CTPATCIrUIO

UTPBI
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YMeHue AHAJIU3UPOBATL  AJITOPUTMBI C  HCIIOJIb30BAHHUEM Ta6J'II/II_I
TPACCUPOBKU,; ONPCACTIATH 0e3 UCIIOJIb30BaHUs KOMIIBIOTEPA PE3YJILTAThI
BBIITOJIHCHHA HCCJIOXKHBIX NPOIrpaMM, BKIIFOHAIOMIUX HHUKJIIBI, BETBJIICHUA U

moAIporpaMmsal, IpH 3aIaHHBIX UCXOJHBIX JaHHBIX

2.10

YMeHue OIpenensiTh CIOKHOCTh HM3y4aeMbIX B Kypce 0a30BBIX
JITOPUTMOB (CyMMHPOBAHHE 3JEMEHTOB MacCHUBa, COPTHPOBKA MacCHBa,
nepeOOpHbIE aNTOPUTMBI, TBOMYHBIA IOWCK) W TNPUBOJUTH TPHUMEPHI

HECKOJIBKUX aJITOPUTMOB pa3H0171 CJIO)KHOCTHU IJI PCIICHUA OJIHOM 3a7aun

2.11

Brnanenvne yHUBEpCATbHBIM  SI3BIKOM  MPOTPAMMHUPOBAHUS  BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), npencraBieHusMu 0 6a30BBIX
TUTAX JAHHBIX M CTPYKTypax HaHHBIX; YMEHHE HCIOJIb30BaTh OCHOBHBIC
YOPaBJISAIOIME  KOHCTPYKIMHM;  YMEHHE  OCYHICCTBISATh  aHAIU3
MPeJIOKEHHOW  MPOrpaMMBl:  ONpPENENsITh  pe3ylbTaThl  paboThI
MporpamMMbl MPHU 33JaHHBIX UCXOJHBIX JAHHBIX; OMPEIENISATh, MPU KAKUX
HCXOJIHBIX JIaHHBIX BO3MOXKHO TIOJyYEHHE YKa3aHHBIX pE3YyJIbTATOB;
BBISIBIIATh JIaHHBIC, KOTOPHIE MOTYT IPUBECTH K OIMMOKE B pabote
IporpaMMbl;  QOPMYIUPOBATh  TPEUIOKECHHS MO0  YIYUYIICHHUIO

MIporpaMMHOIo Koaa




2.12

VYMeHne peanu30BbIBATH HAa BBHIOPDAHHOM JUISI  HW3Y4YCHHUS  SI3BIKE
nporpaMMupoBanus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
THUITOBBIE AJITOPUTMBI 00pabOTKN YHCEII, YUCIOBBIX MOCIEI0BATEIHHOCTEH
M MacCHMBOB: TIPEJICTaBICHHWE 4YWCIa B BUAEC HabOpa MPOCTHIX
COMHOXHTEJIEH; HaXO0XJICHHE MaKCUMaJbHOM (MUHUMAaJIbHON) LU(DPHI
HATypaJIbHOTO YHCIIA, 3alMCAHHOTO B CHCTEME CUHCICHHUS C OCHOBAHUEM,
He mpeBblmaonmM 10; BbluuciIeHHEe OOOOUIEHHBIX XapaKTEPHCTUK
ANIEMEHTOB MAacCHBa WJIM YHCIOBOH MOCIEIOBATEIBHOCTH (CYyMMBI,
MPON3BCACHUA CpCaHETO apI/IqJMeTI/I‘-ICCKOI“O, MHWHUMAaJIBHOT'O n
MaKCHMAJILHOTO 3JIEMEHTOB, KOJMYECTBA JJIEMEHTOB, yIOBICTBOPSIOMINX
3aJaHHOMY YCJIOBHIO); COPTHPOBKY D3JE€MEHTOB MAacCHBa; YMEHHUE
UCMOJIb30BaTh B MpOrpaMMax JIaHHbIE Ppa3IMYHBIX THUIIOB C Y4ETOM
OTpaHWYCHUI HA IUANa3oH WX BO3MOKHBIX 3HAYCHUH, NMPUMEHSTH IIPU
pELIeHNN 33a4 CTPYKTYpPBbl JaHHBIX (CIIMCKH, CIOBAapHu, CTEKH, OYEPEH,
JepeBbs); NPUMEHATh CTaHIAPTHBIE M COOCTBEHHBIE MOIIPOTPAMMBI IS
O6pa6OTKI/I YHCJIOBBIX OAHHBIX W CUMBOJIBHBIX CTPOK; HMCIIOJIB30BaTh IpPHU
pa3paboTke nporpaMM OUOINOTEKH NOAIPOTrPAMM; YMEHUE UCIIOIb30BATh

CpeICTBa OTJIaJIKH MPOTrPaMM B Cpejie MPOrpaMMHUPOBAHUS

2.13

VYMeHue  UCHONb30BaTh  AJIEKTPOHHbIE  TAONMIBl Ul aHAIW3a,
IIpEJICTaBICHUsT U O0pabOTKH JaHHBIX (BKJIOYAs BBIOOpP ONTUMAJILHOTO
peleHust, moa0op JUHMM TPEHJa, PelICHHE 3ajJad IMPOrHO3UPOBAHMS);
yMEHHE UCIOJb30BaTh TaOIW4HbIe (pEeNsLUOHHbIE) 0a3bl JAHHBIX H

CIIPAaBOYHBIC CUCTCMBbI

2.14

YMeHue OpraHuW30BBIBATH JUYHOEC HWH(MOPMAIMOHHOE IPOCTPAHCTBO C
UCTIONIb30BAaHUEM  PA3IUYHBIX  CPEACTB  HU(PPOBBIX  TEXHOJIOTHIA;
MOHMMAaHUE BO3MOXHOCTEH IM(PPOBBIX CEPBUCOB TOCYAAPCTBEHHBIX

ycIiyT, UG POBBIX 00Pa30BATEIBHBIX CEPBUCOB




IHHEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA EI'D
IHO TH®OPMATUKE

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

1

[{udpoBast rpaMOTHOCTH

1.1

OCHOBHbBIE TEHICHIIMY Pa3BUTUS KOMIBIOTEPHBIX TeXxHOJOTUi. [lapaniensHbie
BbIuKcIIeHHs. MHOTOmpoIieccopHble cucteMbl. Pactipenenénnbie

BBIYHCIIUTEILHBIC CUCTEMBI U 00pab0TKa OONBIINX TAaHHBIX

1.2

[IpUHIMIIBI TOCTPOCHMS M amnmnapaTHble KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBbie mpoTokoiibl. Cers WHTepuer. Appecanmst B cetu HWHTepHer.
[Tporoxonsl creka TCP/IP. Cuctema nomenubix uMéH. Paznenenue IP-cetn Ha

IIOJICETH C MOMOIIBIO MACOK ITOJICeTeH

1.3

daiinoBas cucrema. Ilouck B (aitnoBoii cucreme. IIpuHIUNIBI pa3MeIieHus U
nMeHOBaHMs (aitioB B monroBpeMeHHON mamsaTu. [llaGmoHbl mis omucaHus

rpyni ¢aiinos

1.4

CKOpOCTL nepeaadu JaHHBbIX. 3aBUCHUMOCTD BpPECMCHU nepeaadu oT

UH(POPMALIMOHHOT0 00BEMA TaHHBIX U XapaKTEPUCTUK KaHAalla CBSI3H

1.5

[udposanue nanubix. CUMMeTpUUHbIE U HecUMMeTpuuHble mU@pbl. [Hudpsel
npocroil 3amensl. [ugp Lesaps. ludp Bmwxkenepa. Anroputm mmdpoBaHus
RSA

1.6

Kozpl, mo3Bosstomuye 00Hapy UBaTh U UCIIPABIIATH OMIMOKM, BOZHUKAIOLINE TIPU
nepezaaye JaHHbIX. Paccrosinue XamMunra. KogupoBaHue ¢ moBTOpeHHEM OUTOB.

Koawsr XomMmunra

Teoperndeckne 0OCHOBBI HH)OPMATUKU

2.1

JlBonyHoe  koaupoBaHue. PaBHOMEpHblE M HEpaBHOMEPHBIE  KOJBI.
JlexoaupoBaHue COOOIICHNH, 3aUCAaHHBIX C TIOMOIIbI0 HEPAaBHOMEPHBIX KOJIOB.
VYcnosue ®ano. IlocTpoeHne 0IHO3HAYHO AEKOIUPYEMBIX KOJOB € IOMOIBIO

JepeBa
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TeopeTnueckue MOAXOABI K OIEHKE KojiuuecTBa HHGopmanuu. EauHuib
u3MepeHus konmdectBa wuHpopMmammu. AJQPaBUTHBIA TOAXOJ K OIICHKE
KonuuecTBa uH(popMmanmu. 3akoH aAAUTUBHOCTH uHGpopmanuu. Dopmya

Xaptinu. Undpopmanus u sepositTHocTs. @opmyina [llenHona
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Cucrtembl cumcieHusi. Pa3BépHyTas 3amuch LENbIX U JAPOOHBIX dYHCEN B
HO3UIIMOHHOM cHucTeMe cuyuciaeHus. CBoiicTBa ITO3UIIMOHHOHN 3allMCH YHCIA:
KOJIMYECTBO QP B 3aMUCH, TPU3HAK JIETUMOCTH YHCIIa HA OCHOBAHUE CUCTEMBI

CUHUCJICHHS. AJITOPUTM TIEPEBOJIA LIETIOT0 YUCJIa U3 P-MYHON CHCTEMBI CUHCIICHUS




B JICCATHYHYIO. AJITOPUTM TE€peBOJa KOHEUHON P-wdHOI npodu B JECATUUHYIO.
AJITOpUTM MepeBOjia LIENOTr0 Yucia U3 JCCITUYHOM CHCTeMbl cuuciieHus B P-
nynyro. [lepeBon KoHeuHOW necaTHyHOM apodu B P-munyro. JBowuHas,
BOCBMEpUYHAS U MIECTHAAIATEPUYHAS CUCTEMBI CUHUCIICHUS, CBA3b MEXIY HUMH.

ApI/I(i)MCTI/ILICCKI/IC onepanru B IOSUIUOHHBIX CUCTEMAaX CHHUCIICHUA
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Tpoanaﬂ YpPaBHOBCHICHHAsA CUCTCMA CHUCIICHHA. I[BOI/I‘-IHO-I[CCSITI/ILIHaSI CUCTEMA

CUMCIICHUA

2.5

Konuposanue texctoB. Konuposka ASCII. OnnoGaiiTabie kogupoBku. CTaHaapt
UNICODE. Komupoka UTF-8. Ompenenenne uWHPOPMAMOHHOTO 00BEMaA

TEKCTOBBIX COOOIIIEHUI

2.6

KonupoBanue nzobpaxenuil. Onenka nHGOpMaIMOHHOTO 00bEéMa rpaduyeckux
JAHHBIX TPU 33JaHHBIX Pa3pelIeHUH U TTyOuHe KoAupoBaHMs LiBeTa. L{BeToBbIE
monenu. KogupoBanue 3Byka. OueHka MHPOPMAMOHHOTO 00BEMA 3BYKOBBIX

JaHHBIX IIPH 3aJaHHBIX YaCTOTC TUCKPETHU3AIUHN U PA3PATHOCTH KOAUPOBAHUA

2.7

Anrebpa gnoruku. IloHsaTtme BbICKa3biBaHUs. BrickasbiBaTenbHbIe  (HOpMBI
(npenukatsl). KBaHTOpBI CyIIIeCTBOBaHMS U BCEOOIIHOCTH.

Jlornueckue onepanun. TaOmuubl HMCTUHHOCTH. Jlornueckue BBIPAKEHHUSL.
Jlornueckue ToxzaecTsa. Jlornueckue onepanuy U ONepanyuy HaJl MHOKECTBAMH.
3aKoHBl anreOppl JIOTMKH. OKBUBAJIECHTHBIE IPEOOpa3oBaHUs JIOTUYECKUX
BBIpAKCHMI. JIornueckue ypaBHEHUs U CUCTEMBI YPaBHEHUIA.

Jlornueckue ¢GyHKIMU. 3aBHCHUMOCTb KOJHMYECTBA BO3MOXHBIX JIOTHYECKHUX
(GYHKIUHI OT KOJIMYECTBA APIYMEHTOB.

Kanonmnueckue popmbl JTOrHUECKUX BBIPAKEHHUIHA

2.8

COBepHICHHble JU3BIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJIbHBIC (1)OpMI)I,

AJITOPUTMBI UX IIOCTPOCHUSA 110 Ta6J'II/II_Ie HCTUHHOCTHU
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Jlormyeckne »sneMeHTHI B cocTaBe KommbioTepa. Tpurrep. Cymmatop.
MHoropa3zpsasbiii cymmarop. [loctpoeHne cxeM Ha JIOTMYECKUX 3JIEMEHTaX IO
3aIaHHOMY JIOTMYECKOMY BBIPKECHMIO. 3alHUCh JIOTMYECKOI'O BBIPAXKEHUS IO

JIOTUYECKOU CXEME

2.10

Mogaenn u moxaenupoBanue. llenn MopenupoBaHus. ANEKBAaTHOCTH MOIEITH
MOJCIIUPYyEeMOMY 00BEKTY uiu mporeccy. opmanu3zanus NpUKIAIHbIX 3a/1a4.
[IpencrarneHue pe3yabTaToB MOACIUPOBAHUS B BUAC, YIOOHOM ISl BOCTIPUATHS

yenoBekoM. ['paduueckoe npeacTaBneHue NaHHBIX (CXEMBbI, TAOIUIBL, TPApUKH).

2.11

[IpeacraBinenue nenbIXx 4YHCEN B MaMsATH KoMmmbioTepa. OTpaHUYEHHOCTh
JMara3oHa 4Yucesl IpPU OrPaHMYEHHMH KoiudecTBa paspsanoB. llepenonHenue
pa3psaHol ceTku. be33HakoBbIe M 3HAKOBBIC JaHHbIC. 3HAKOBBIN OWUT. JIBOMYHBIN

I[OHOJ'IHHTGJ'IBHI)IIZ KOO OTpULATCIIBHBIX YHUCCIL.

[ToOutoBBIE  normueckue omnepauuu. Jlormueckuil, apupmeTHyecKuii U

mukimaeckuit  capuru.  [ludposanue ¢ [IOMOILIBIO




MOOUTOBOM OTIEpAITUT

«uckimouaromee NI

2.12

IIpencraBicHue BEIECTBEHHBIX YMCEN B IMAMATH KOMIIBIOTEpA. 3Hadanasi 4acTh
U TOpAAOK uucia. Jluama3oH 3HA4YeHWH BellecTBEHHBIX uucen. [IpoGiemsl
XpaHEHUs! BEUICCTBEHHBIX YHUCEN, CBS3aHHBIE C OrPaHMYEHUEM KOJIHMYECTBA
pa3psAI0B. BeINOIHEHHE Onepanuil ¢ BEIIECTBEHHbIMM UYWCIAaMH, HaKOIUICHUE

oIInOOK ITPpHU BBIYUCIICHUAX

2.13

I'padbl. OcHoBHBIe moHATHSA. Buasl rpados. Onucanue rpadoB ¢ HOMOIIbIO
MaTpULl CMEXHOCTH, BECOBBIX MATpHI], CIHCKOB CMEXHOCTU. PemieHue
AITOPUTMUYECKUX 3ajjad, CBA3aHHBIX C aHaiu3oM rpadoB (mocTpoeHHe
ONTUMAIILHOTO TYTH MEXAy BepUIMHAMHU Tpada, oIpeleseHrue KOJIMYecTBa

Ppa3IMIHbIX HYTeﬁ MCXKAY BCpHIIMHAMHK OPHCHTHUPOBAHHOI'O AIHUKIIMYCCKOI'O

rpaca)

2.14

HepeBbsa. bunapuoe nepeBo. JlepeBbs moumcka. CrmocoObl 00xoma aepeBa.
[IpencraBnenue apudmernyeckux BbIpaXXeHHH B BHUe JaepeBa. Mcrnonb3oBaHue

rpadoB U 1€pPEBbEB NIPH OMUCAHUN 0OBEKTOB U MPOLIECCOB OKPYKAIOLIETO MUpa

2.15

JluckpeTHble Urpbl ABYX UTPOKOB € NoJHON nHpopmanmeil. [loctpoenue nepesa
nepebopa BapUaHTOB, OMNMCAaHWE CTpPaTerMd WUIPbl B TaOIMYHOH (opme.

BLII/IprIIHHBIC W IPOUTPBINIHBIC ITO3UITUU. BI:II/IrpBILHHBIe CTpaTerun

2.16

CpenctBa  HMCKYCCTBEHHOTO  WHTelsiekTa. MaeHTudukamuss W TOHUCK
n300paxxeHui, pacro3HaBanue Juil. Vcroib30BaHHEe METOJI0OB MCKYCCTBEHHOTO
WHTEIJIEKTa B 00yJaroImuX cucreMax. Mcnonp3oBaHe METO0B HCKYCCTBEHHOTO

WHTEJUIeKTa B poOoToTexHuke. UHTepHeT Bemiel. Heliponnble cetn

AJTOPUTMBI U IPOTPaMMHPOBAHHE

3.1

@opManuzanys NOHATUA anroputMa. MammuHa TeIOpHHra Kak yHUBEpCAJbHAs

MOICIIb BBIYMCIICHUI
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OreHKa CIOKHOCTH BBbIYUCIEHHH. Bpemsi paboTbl m 00BEM uCHONb3yeMon
MaMsATH, HX 3aBUCUMOCTb OT pa3Mepa HUCXOAHBIX JaHHbIX. OlleHKa
ACUMITOTUYECKOW CIIOKHOCTH aJTOPUTMOB. AJTOPUTMBI TMOJMHOMHAIBHOMN
cnoxHocTu. IlepebopHble anropuTmbl. [IpuMepbl pa3TUYHBIX aITOPUTMOB

pemicHud OHHOﬁ 3aaa4yu, KOTOPbIC UMCIOT Pa3JIMUHYIO CIIOKHOCTDH

3.3

OHpeI[eJ'ICHI/IC BO3MOJHBIX PE3YJIbTATOB pa60TBI HpOCTGﬁHIHX AJITOPUTMOB
YOpaBJICHUA HCIOJIHUTCIIAIMU W BBIYMUCIUTCIIBHBIX aJITOPHUTMOB. Onpez[eneHI/Ie

MCXOJIHBIX JTAaHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET JAaTh TPEOyeMbIil pe3yIbTaT

3.4

Anroput™Mbl 00paOOTKM HaTypajJbHBIX YHCEJ, 3alUCAaHHBIX B IO3UIIMOHHBIX
CHUCTEMax CYHUCIEHUs: pa3OuMeHHe 3amucH 4uciaa Ha OTAENbHbIE IHUQPHI,




HAXOXXICHUE CYMMBI W TIPOM3BENCHHS (P, HAXOXKICHHE MaKCHMAaIbHOM
(MUHUMAaNBHON) LUPBHI.

[IpencraBnenne umcia B BuAe HaOOpa MPOCTBIX COMHOXHUTENECH. AJTOpUTM
OBICTPOro BO3BEJCHHUS B cTeNeHb. [I0MCK MPOCTHIX YuCeN B 331aHHOM JHaIla30He

C TIOMONIBIO ATITOPUTMA «PEIIeTO DpaTocheHar

3.5

MHOFOpa?)pr,Z[HBIe OCJabIC YMClia, 3aaa4u HHHHHOﬁ apI/I(l)MeTI/IKI/I

3.6

S3pik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunbl naHHBIX:
LIEJIOYMCICHHBIC, BEUICCTBCHHBIEC, CHMBOJIBHBIC, JIOTHYECKHE. DBeTBieHus.
Cnoxnele ycnoBus. Llukisl ¢ ycnoBueM. L{MKiIbI 1O NEpeMEHHOM.

OOpa0oTka JaHHBIX, XpaHAMMXCS B (paiinax. TexkcToBble W ABOMYHBIE (HAMIbL.
daiinoBeie nepeMeHHble ((aiioBbie ykazarenu). Urenue u3 daiina. 3anuce B
daiin.

Pazbuenue 3amaun Ha moazanayu. [loamporpamMmel (porieaypsl U PYHKITHH).

Vcnonp30BaHue CTaHAAPTHON OMOIMOTEKH SI3bIKA IPOTPAMMHUPOBAHHS

3.7

Pekypcusi. PexypcuBHble npouenypsl U ¢yHkuuu. Vcnonb3oBaHue creka st

OopraHu3alu pCKypCUBHBIX BBI3OBOB

3.8

Yucnennsie MeToapl. TouHOe M NpUOMMKEHHOE pemeHus 3aaadyn. YncieHHoe
peleHre ypaBHEHHMH ¢ momouibio mojbopa mapamerpa. UHCIeHHblE METOJIbI
pellleHusT ypaBHEHUH: MeTojx mepedopa, METOJ MOJOBHUHHOIO JIEJICHUS.
[Tpubnmk€HHOE BBIYUCIICHUE JUIMH KPUBBIX. BbrumcieHue ruiomaneit puryp c
MOMOIIBIO YHMCIIEHHBIX METOAOB (METOJ MPSIMOYTOJbHUKOB, METOJ Tpameuuil).
[Touck makcumyma (MUHHUMYMa) (YHKIMH OJHOW NEPEMEHHOH MEeTOa0M

IIOJIOBHHHOI'O ACJICHUA

3.9

OOpaboTka  CHUMBOJBHBIX  JAaHHBIX.  BceTpoeHHble — QyHKIMHM  s3bIKa
IPOTrpaMMHUPOBAHUS 17151 00paObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CHUMBOJIBHBIX CTPOK: TOJCYET KOJMYECTBA TIOSBICHWH CHUMBOJA B CTPOKE,
pa3bueHue CTPOKM Ha CJIOBa MO MPOOETbHBIM CHUMBOJAM, MOMCK IOACTPOKU
BHYTPU JIaHHOH CTPOKH, 3aMEeHa HaWJIEHHOH IIOJCTPOKH Ha JPYTyl0 CTPOKY.
['eneparust Bcex CIOB B HEKOTOPOM aiihaBUTE, YAOBIETBOPSIONIMX 33JaHHBIM

orpannuenusiM. [Ipeobpa3zoBanue 4ncia B CAMBOJIBHYIO CTPOKY M 00OpaTHO

3.10

MaccuBel M NOCIEAOBATEIbHOCTH 4YHCENl. BplumcieHue  0000IIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MacCMBa WM YHUCIOBOM IMOCIEI0BATEIbHOCTH
(CyMMBI, TIPOW3BEICHUS, CpPEIHEr0 apu(PMETHIECKOTO, MHUHUMAJIBHOTO H
MaKCUMaJbHOTO 3JEMEHTOB, KOJUYECTBA DJIEMEHTOB, YAOBIIETBOPSIOIIUX
3aJIaHHOMY YCJIOBHUIO). JIMHEWHBIM TOMCK 3aJlaHHOTO 3HAYCHHUS B MAacCCHBE.
AnropuT™MBl pabOTBI C 3JIEMEHTaMH MAacCHMBa C OJHOKPATHBIM MPOCMOTPOM
MaccuBa. COpTHpOBKa OJHOMEPHOro MaccuBa. IIpocTbie METOIbl COPTUPOBKHU
(MeTonm my3bIppKa, METOJ BBIOOpA, COPTUpOBKAa BcTaBKamH). CopTHpOBKa




ciusiaueM. beicTtpas coptupoBka MaccuBa (anmroput™ QuickSort). JIBonvHbIH

IMOUCK B OTCOPTUPOBAHHOM MACCHUBC

3.11

JIBymepHble MaccuBbl (MaTpulbl). AJTOpUTMBI 00pabOTKH  JBYMEPHBIX
MacCHBOB: 3allOJJHEHME JBYMEpPHOIO YMCIOBOIO MAacCHMBa [0 3aJaHHBIM
IpaBUiIaM, MOMCK 3JIEMEHTa B JIByMEPHOM MAacCCHBE, BBIYHMCIECHHE MaKCUMyMa
(MMHMMYMa) U CyMMBI 3JIEMEHTOB JByMEPHOI'O MacCHBa, IEPECTAHOBKA CTPOK U

CTOJIOIIOB JBYMEPHOT'O MAacCHUBa

3.12

CrnoBapu  (accOIMaTMBHBIC  MACCHUBBI,  OTOOpakeHUs).  XOII-TaOJHUIIBL.

HOCTpOCHI/Ie aJ'I(l)aBI/ITHO—‘{aCTOTHOFO CJIOBapd AJid 3alaHHOT'O TCKCTa

3.13

Crexku. AmnHamu3 NpaBWIBHOCTH CKOOOYHOrO  BbIpaXEHUs. Bbluncnenue
apu(METUYECKOTO BBIPa)KEHHsI, 3alIMCAHHOTO B MOCT(UKCHON (opMme.

Ouepenu. Mcnonp30BaHue ouepeu A BpEMEHHOI'O XPaHEHUS! TaHHBIX

3.14

Anroputmbl Ha Trpadax. IlocTpoeHrMe MHUHMMAaJIbHOTO OCTOBHOTO JepeBa
B3BEIICHHOTO CBSI3HOTO HEOpUEHTHpOBaHHOro rpada. KommuecTBo pasnuyHbIX
nmyTel MeX/1y BepIIMHAMH OPUEHTHPOBAHHOTO AIIUKINYECKOT0 Tpada. AIroputm

JlerKcTphl

3.15

HepeBps. Peanmusanus aepeBa ¢ IMOMOLIBIO CCBUIOYHBIX CTPYKTYp. J[BOMUYHBIE
(Ounapubie) nepeBbs. IlocTpoeHue nepeBa A 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs1. PexkypcuBHbIe airoputMel 06xoaa aepea. Mcnons3oBanue creka u

ouepeau it 00Xo/a AepeBa

3.16

JuHamuueckoe mporpaMMUpPOBAaHHUE KaK METOJ PEIIeHHUs 3a/lad C COXPaHEHHEM
IIPOMEXYTOUHBIX PE3yIbTaTOB. 3aJauH, PEIIaeMble C IOMOILBIO JUHAMHUYECKOTO
MIPOrPaMMHUPOBAHUS: BHIYUCICHUE PEKYPCUBHBIX (PYHKIIMMA, TOJCUYET KOTMYECTBA

BAapHWaHTOB, 3a1a41 OIITUMHU3aAlIUU

3.17

[Tonsitne 00 OOBEKTHO-OPUEHTHPOBAHHOM MpOrpaMMHUpoBaHUU. OOBEKTHI U
kjaccol. CBoiicTBa U MeToAbl 00bEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIH3.
PazpaGoTka mporpaMm Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOTO IOAXOA.

Wukarncynanus, HaclieJoBaHue, MOTUMOPPHU3M

HNudopmaniioHHbIe TEXHOIOTHH

4.1

Anann3 paHHbIX. OCHOBHBIE 3a/laud aHadW3a [JaHHbBIX: MPOTHO3MPOBAHUE,
KIaccu(uKays, KIacTepu3alys, aHanu3 OTKIOHeHHH. [locienoBaTenbHOCTH
peleHus 3a1a4d aHajau3a JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OUMCTKA U OLIEHKA
KauecTBa JaHHBIX, BBIOOp U (WJIM) TOCTPOEHUE MOJEIH, IpeodpazoBaHUE
JAaHHBIX, BU3YyAJIHU3allUA JaHHBIX, WHTCPIIPCTAUUA PC3YJILTATOB. HpOF PaMMHBIC
cpeactea u MHTepHeT-cepBUCH U1l O0paOOTKM M TPEACTaBJICHUS JaHHBIX.

Bonwimue nanapie. MammaHoe 00yueHHe

4.2

Ananuz JaHHBIX C IIOMOHIBIO JSJICKTPOHHBIX Ta6J'II/II_[. Brrancienue CYMMEI,




CpemHero  apu(METHUeCKOro, HauOOJbIIEro  (HAMMEHBINETO)  3HAYCHHS
nuanazoHa. Berumcinenue koddduimeHTa KOppensiuu JBYX pSJIOB JIaHHBIX.
[Toctpoenue cronOyaThiX, JUHEHYAThIX M KPYroBbIX auarpamm. lloctpoenue
rpadukoB ¢pyHkuuit. [lonbop nuHUM TpeHa, pelieHne 3aad NPOrHO3UPOBAHMSL.

Pemenne 3aaa4 ONITUMH3alH C ITIOMOIIBIO 3JICKTPOHHBIX T&6J’II/IH
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Huckperuszanuss 1pud  MaTEMaTUYECKOM  MOJEIMPOBAHUU  HEMPEPBIBHBIX
npoueccoB. MojenupoBaHue JBWKeHUs. MojenupoBaHue OHOJIOTHYECKUX
cucteM. MaremaTndeckue MOAENH B OKOHOMHKE. BwluMcIuTENbHBIE
OKCHEPUMEHTHI ¢ MojensaMu. OOpaboTka pe3yibTaTOB SKCIEpUMeHTa. MeTon
HAaUMEHBIIUX KBaApaToB. OIlEHKAa YHUCIOBBIX MApaMETPOB MOJAETUPYEMBIX
00BEKTOB M TMpOLEcCOB. BoccTaHOBIEHHME 3aBUCHMOCTEH IO pe3ysbTaTaM

AKCIEpPUMEHTA

4.4

BepositTHOCTHBIE MOJEIIH. Meronbl Momnte-Kapio. Nmuranmonnoe

MOJCIINPOBAHUC. CuHcTeMBl MacCOBOT'O O6CJ'Iy>KI/IBaHI/I$I

4.5

Tabmmunble (pensuuoHHbIe) 6a3bl TaHHBIX. TabnuIia — MpeAcTaBICHUE CBEICHUN
00 omHOTHHHBIX OOBekTax. Ilone, 3ammch. Kirou Tabmwmiwl. PaGoTta ¢ roroBoit
0a3oi naHHBIX. 3anoiaHeHue 0a3bl NaHHBIX. [louck, copTupoBKa U (UIbTpaLus
JaHHBIX. 3ampochkl Ha BBIOOPKY JaHHBIX. 3alpochl C  MapaMeTpamu.
Brrunciisiemple nosist B 3anpocax.

MHoroTtabnuunbie 0a3bl JaHHBIX. THMBI CBs3ed Mexay Tabnunamu. BHemHui

KJIFOY. HCHOCTHOCTB 0a3nl JaHHBIX. 3anpoc51 K MHOTOTaOJMYHBLIM 0a3aM JaHHBIX

4.6

TexcroBelii mpomeccop. CpeacTBa NOHWCKa U aBTO3aMEHbI B TEKCTOBOM
npoueccope. CTpyKTypHpOBaHHBIE TEKCTOBBIE JOKyMEHTHl. CHOCKH, OTJIaBJICHUE.
[IpaBuna UMTUPOBAHHUS HMCTOYHUKOB U OQopMIIeHHS OuOIHOrpapuyecKux

CCBIJIOK




YUEBHO-METOANYECKOE

OBECIIEYEHUE OBPA3OBATEJIBHOI'O

MNPOLHECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI /U151 YUEHUKA

* Undopmatuka (B 2 gactsx); 10 knace. yriyoneHHoe oOydyeHue [lomnsikos
K.1O., Epemun E.A. O01iecTBo ¢ orpaHn4eHHO# oTBeTCTBEHHOCThI0 « BMHOM.
JlabopaTopus 3HaHMI»; AKIIMOHEpHOE 0011ecTBO «I31aTebCTBO
«IIpocBerieHue

» Undopmaruka (B 2 yactsx); 11 knace. yrinyoaenHoe ooyuenue [TonskoB
K.1O., Epemun E.A. O611ecTBo ¢ orpaHu4eHHON OTBETCTBEHHOCTHI0O « BMTHOM.
JlabopaTopus 3HaHUI»; AKITMOHEpHOE 0011ecTBO «V31aTENBCTBO
«IIpocsemenne»

METO/IUYECKHUE MATEPHUAJIBI J1JIS1 YUYUTEJIA
* Metonuueckoe ocodue st yuutens: http://files.lbz.ru/pdf/mpPolyakov10-
11fgos.pdf

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI
CETU UHTEPHET

* Marepuansl Jyisi TOJATOTOBKM K UTOTOBOM aTTECTaluu MO MHGOPMATHUKE
B ¢opme EI'D, pasmemiénnble Ha caiiTe Marepuaibl, pa3MelICHHbIE Ha
caiire http://kpolyakov.spb.ru/school/ege.htm

* DJIEKTPOHHBIN 33JJaYHUK-TIPAKTUKYM C BO3MOXKXHOCTHIO

ABTOMATHUYECKOW MPOBEPKHU PEIICHUM 3a/1a4 10 MPOTPAMMHUPOBAHUIO:
http://informatics.mccme.ru/course/view.php?id=666

* KOMIIBIOTEPHBIN NPAKTUKYM B AJIEKTPOHHOM BHJIE C

KOMITJIEKTOM DJICKTPOHHBIX Y4eOHBIX

CpeACTB, pa3MelIEHHBIN Ha caiiTe : http://kpolyakov.spb.ru/school/probook.htm
» Caiit https://kpolyakov.spb.ru/
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