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IMNOACHUTEJIBHASA 3AIINCKA

[Tporpamma no unpopmatuke (yriyOonéHHBIA ypOBEHB) Ha YPOBHE CPEAHETO
oOmiero oOpa3oBaHus pa3pab0oTaHa Ha OCHOBE TpeOOBaHUN K pe3yibTaram
OCBOCHMSI OCHOBHOM  00pa3oBaTelbHOM  MpPOrpaMMbl  CPEIHEr0  OOIIETro
oOpazoBanus, npeacraBieHHbix B ®I'OC COO, a Takxke ¢enepaibHON padoyeit
IPOrpaMMbl BOCITUTAHHS.

[IporpaMmma 1o wuHpopMaTHKe HAET TMPEACTABICHUE O IeNAX, OO0IIen
cTpaTernd OOy4YeHHs,, BOCIHMTAaHUS U Pa3BUTHUS OOYyYaIOLIUXCS CpPEICTBAMU
yuebHoro mnpeamera «MHdopmaruka» Ha yriyOJ€HHOM YpOBHE, YCTAHABIIMBAET
00s3aTeNbHOE IpEeIMETHOE coJiepKaHue, pea1ycMaTpUBaAET ero
CTPYKTYPUPOBAHHE IO pa3jesiaM U TeMaM Kypca, ONpEAeIIIeT pacupeeeHUE ero
no Kjaccam (rojiaMm M3y4deHus ), 1a€T MpUMEPHOE pachpeiesicHue y4eOHbIX YacoB
N0 TEMAaTUYECKUM pasJenaM Kypca U PEKOMEHIYeMYI0 (IpUMEpPHYIO)
NOCIEAOBATEAbHOCTh  MX  M3y4eHUS €  y4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€HM, JIOTUKH Yy4eOHOTO Tmpollecca, BO3PACTHBIX
0COOEHHOCTEN 00yYaroIUXCsl.

[TporpamMma o uH(pOpMaTHKE ONpeeseT KOTUUECTBEHHbIE U KaueCTBEHHbBIE
XapaKTepUCTUKU Y4eOHOro Marepuasa JIjs KaXJ0ro roja U3yuyeHus, B TOM YHUCIIe
JUISL COAEPATEeIbHOTO HAMOJHEHHsI Pa3HOro BHJA KOHTPOJS (MPOMEXYTOUHOU
aTTeCcTallu oOyyarouuxcs, BCEPOCCUMCKUX MIPOBEPOYHBIX pabor,
roCyAapCTBEHHOW UTOTrOBOM arrectanun). [Iporpamma no nHpopmaTuke siBisieTcst
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOrpaMM U Y4eOHUKOB,
MOYPOYHOIO IJIAHUPOBAHUS Kypca YUUTENIEM.

HNudopmaTtuka B cpegHem oOieM o0pa3oBaHUU OTPAKAET:

CYIIHOCTh HMH(OPMATHKM KaK HAyYHOW JOUCHMWIUIMHBI, HW3ydaromei
3aKOHOMEPHOCTH TPOTEKaHUSI U BO3MOXKHOCTH aBTOMATHU3alMA HHPOPMAITHOHHBIX
IPOLIECCOB B Pa3IMUHbIX CUCTEMAX;

OCHOBHBIE  00JIaCTU  NPUMEHEHHs]  WHOOPMATHKH, TPEXKAEC  BCETO
MH(OpPMAIMOHHBIE TEXHOJOTHH, YIIPABIIEHNE U COLIMANIbHYIO cepy;

MEXIUCIUIUTMHAPHBIA ~ XapakTep WHPOPMATHKH ¥ HWH(DOPMAIMOHHOU
JESITEIIBHOCTH.

Kypc uHbopMaTuku ajis ypoBHsS CpeIHEro 00IIero oO0pa3oBaHUs SBISCTCS
3aBEpUIAIOIIUM 3TallOM HENpPEpPHIBHONW TMOATOTOBKH OOydarlolmuxcs B 001acTu
uH)OPMATUKA U HUH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, OMUpaeTcs
Ha cojiep)KaHue Kypca MH(OPMATUKU YPOBHS OCHOBHOIO OO0IIEro oOpa3oBaHUs U
ONMBIT  TIOCTOSIHHOTO  MpPUMEHEHUs  MHGOPMAMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHUUYECKOE OCMBICICHHE, MHTEPIPETalui0 u 000O0IIeHne
ATOTO OIBITA.



Pesynbrartel  yrmyOnéHHOro ypoBHA H3Yy4YeHHs Y4eOHOro mpeaMera
«Uudopmartuka» OpUEHTHPOBAHBI HA TOJYyYEHUE KOMIIETEHTHOCTEH IS
nocieAywneil MpodecCUOHATIBHOW JIeITEIbHOCTH KaK B paMKax JaHHOU
peIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0acTsax. OHM BKIIIOYAIOT B CEOs:

OBJIQJICHUE KJIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOUTCS JlaHHAs TpeaMeTHass 00JacTh, paclo3HABaHHWE COOTBETCTBYIOIIUX HM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTh AEMOHCTPUPOBATH PA3IMYHbIC MTOIXOIbI
K U3YUYCHUIO SIBJICHUH, XapaKTepHBIX JJII U3y4yaeMOM IpeIMETHON 00JIacTH;

YMEHHE penaTh THUIOBBIE TMPAKTUYECKHE W TEOPETUYECKUE 3aJayu,
XapaKTEpHbIE I MCIOJIb30BaHUS METOJOB M HMHCTPYMEHTApUsl JaHHOU
npeaMEeTHOM 00J1acTu;

HaJM4yue TPEACTaBICHUM O JaHHOM MpEeAMETHOM O00JIACTH KakK I€JI0CTHOU
TEOpUU (COBOKYIMHOCTHU TEOpPHUI), OCHOBHBIX CBS3SIX CO CMEXHBIMH OOJaCTAMHU
3HAHUM.

B pamkax yrinyO0n€HHOro ypoBHSI U3y4deHUs MH(OpPMATHKUA 00ECIEeYMBAETCA
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOYYAIOIIMXCS K MPOJIOJDKEHUIO 00pa30BaHUS B
OpraHu3alnugax  MOpodeccuoHadbHOTO  O0pa3oBaHUs MO  CHEHHUAIBHOCTSIM,
HENOCPEACTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKHUM Kak
porpaMMHasi MHXeEHepHsi, HHPOpMallMOHHAasE 0€30MacHOCTh, UH(POPMAIIMOHHBIC
CUCTEMBbl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CE€TH, OOJbIIME JaHHbIE H
MalIMHHOE O0Oy4YeHUe, TMPOMBIIUICHHBI WHTEPHET BEIIeW, HNCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTMM OeCHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAHTOBbBIE
TE€XHOJIOTHUH, CHUCTEMBI PAaCIpPENCIEHHOIO PEECTPa, TEXHOJOTHH BUPTYyAJIbHOW WU
JIOTIOJTHEHHOM PEeabHOCTEM.

OcHoBHast 1enb u3ydeHusi yuyeOHoro mnpeamera «WHpopmaTuka» Ha
yIIyOJIEHHOM  ypOBHE cCpeAaHero obmiero oOpa3oBaHus — OOecCIeueHUe
JaNbHENIIero pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIIMH 00ydYaromerocs, €ro
TOTOBHOCTH K JKU3HHU B YCIIOBHUSIX Pa3BUBAIOILErOCs MHPOPMAIIMOHHOTO 00IIecTBa
¥ BO3pACTAIONIEH KOHKYPEHIIMM Ha pbhIHKE Tpyaa. B cBs3u ¢ 3TUM H3yyeHUE
uHpopmatuku B 10—11 knaccax goMKHO 00€CIEUnTh:

c(OpMHPOBAHHOCTh MHUPOBO33PEHUS, OCHOBAHHOTO HAa MOHUMAHUU POJIH
uHOPMATUKH, HMHPOPMAIIMOHHBIX ¥ KOMMYHHUKALIMOHHBIX TEXHOJOTHUH B
COBPEMCHHOM OOIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMUYECKOTO MBIIIICHUS;

chOpMHPOBAHHOCTh YMEHUW pa3auyarh (akThl U OLEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJIbI, BHUJETh HMX CBSI3b C KPUTEPUSMU OLICHHUBAHUS U CBS3b
KPUTEPUEB C ONPENEIEHHON CHCTEMOU LIEHHOCTEN, TPOBEPATH HA JOCTOBEPHOCTD U
00001maTh nHpOpMaIHIO;



C(OPMUPOBAHHOCTh ~ NPEJCTABICHUM O BIUSHUM  HHPOPMAIIMOHHBIX
TEXHOJOTHMM Ha >KU3Hb 4YeJlOBeKa B OOIIECTBE, MOHHUMAHHE COLMAIBHOTO,
HKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOrO, HOPHUIMYECKOrO, MPUPOIHOTO,
HPrOHOMHYECKOTO,  MEIULUMHCKOTO U  (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

INPUHATUE MPABOBBIX U 3TUYECKUX ACIIEKTOB WH(POPMALIMOHHBIX TEXHOJIOTUH,
OCO3HAHHE OTBETCTBEHHOCTH JIIOZEH, BOBICUYEHHBIX B CO3JJaHUE U HCIOJIb30BAHKE
MH(OPMAIMOHHBIX CUCTEM, pACIIPOCTpaHEHUE HH(OPMAIUY;

CO37laHHE YCIIOBUM MJisi pa3BUTHUSL HABBIKOB y4eOHOM, MPOEKTHOM, HAy4YHO-
UCCIIEIOBATENbCKOM U TBOPYECKOW AESITEIbHOCTH, MOTHMBALMU OOYYaroluxcs K
CaMOpa3BUTHIO.

B conepxxanun ydyeOHoro mpeamera «MH(popmMaTuka» BBLACIAIOTCS YETHIPE
TEMaTUYECKUX pa3zelia.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» TMIOCBAILIEH BONPOCAaM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB IU(POBOrO OKPYKEHHs, BKIHOYas
KOMITBIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEICTB OMEPALMOHHON CUCTEMBI, pa0OTE B
cetd VHTEpHET M UCHOJIB30BAHUIO HWHTEPHET-CEPBHUCOB, HH(OPMALIMOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue OCHOBHI HH(pOPMATHKH» BKIIOYAET B ceOs
MOHATUMHBIMN anmapaT WHQPOPMATHUKH, BOMPOCHl KOAUPOBaHUS HHGOPMAIINH,
u3MepeHus WHOOPMAIIMOHHOTO 00BbEMA JIaHHBIX, OCHOBBI AJIreOphl JIOTUKU U
KOMITBIOTEPHOI'O MOZAEIINPOBAHUS.

Paznen «AaropurmMbl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa Pa3BUTHE
AJITOPUTMHUYECKOTO MBIIUICHUS, Pa3pabOTKy alrOpUTMOB M OLEHKY MX CJIOKHOCTH,
(GbopMHpOBaHKE HABBIKOB pealM3alliyd NPOrpaMM Ha s3bIKax MPOrpaMMHUPOBAHUS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMoOHHbIE  TEXHOJOIMHM»  MOCBALIEH  BOIPOCAM
npuMeHEHUsT WH(GOPMAIMOHHBIX TEXHOJOTHUN, pPEaTn30BaHHBIX B MPHUKIATHBIX
MPOrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM UMCIIE B 33Ja4ax aHaIu3a
JAHHBIX, HMCMOJB30BAHUIO 0a3 JTaHHBIX W 3JEKTPOHHBIX TAOMUI[ AJisl pEelIeHUs
NPUKIIAJAHBIX 33]1a4.

B npuBenénnom nanee copepxaHuu ydeOHoro mpenmera «MudopmaTikay
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOJAT B
00s3aTeNbHYIO IPOrPaMMy O00yUYEHHUSI, HO MOTYT OBbITh MPEIJIOKEHBI I U3yUECHUS
OTJIEJIbHBIM MOTUBHUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCS.

YrnyOnéHHbId ypOBEHb U3Y4YeHHUS HMHPOPMATHKU PEKOMEHIYETCA IS
TEXHOJIOTHYECKOTO  MpOQMIs, OpPUECHTHPOBAHHOIO HA  HHXCHEPHYIO U
UHPOPMAIIMOHHYIO C(epbl JAEATeTbHOCTU. YTIyONEHHBIM ypOBEHb H3yUeHUS
uH(popMaTUKU 00ECIEYMBAET: MOATOTOBKY O0YyYarolUMXCsi, OPUEHTUPOBAHHBIX Ha



CHEIUATBLHOCTH B 007acTH HWHGOPMAIIMOHHBIX TEXHOJOTHMA W WHKEHEPHBIC
CHEIUATBHOCTH, YYaCTHE B TMPOCKTHONM W WCCIENOBATEILCKON NESTEIBHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABICHUSIMH OTpaciu HHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOJATOTOBKY K YYaCTHIO B OJIUMIHA/AX U Cllaye
EnunHoro rocyiapcTBEHHOTO SK3aMeHa 1o HH(POpMaTHKe.

[TocnenoBatenbHOCTh HM3YYEHHUS TE€M B Tpeesiax OJHOTO roja oOydeHus
MOXET OBITh HM3MEHEHa IO YCMOTPECHHIO YYHTENS NpPH TOJATOTOBKE paboueit
MPOrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMSL.

OO11ee YKMCiI0 YacoB, PEKOMEHOBAHHBIX JIJISl U3y4eHUsS] HHPOPMATUKHU — 272
yaca: B 10 kiacce — 136 yacoB (4 yaca B Hezento), B 11 kimacce — 136 yacoB (4 gaca
B HEJICIIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Hu¢poBasi rpaMOTHOCTH

TpeGoBaHus TEXHUKM O€30MAaCHOCTM M TUTHMEHBI Tpu paboTe C
KOMITBIOTEPAMH U IPYTUMHU KOMIIOHEHTaMHU HU(PPOBOTO OKPY>KEHUS.

[TpuHIUIIBI pabOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHUYECKOE BBIMOJIHCHHE MPOTPAMMBI  MPOIIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJTrOBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
oMOUIbI0 IUH. KOHTpOJIepsl BHEMIHUX YCTPOMCTB. [IpsiMoil ocTyn K mamsTy.

OCHOBHbIE ~ TEHACHUMHU  PA3BUTHS  KOMIBIOTEPHBIX  TEXHOJOTHM.
[TapaiutenbHbIe BBIYHCIICHUS. MHoromnpoueccopHsie CHUCTEMBI.
CynepkomnbloTepbl. PacnpenenéHHble BRIYUCIUTENBHBIE CUCTEMBI U 00paboTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LH(PPOBBIE YCTpPOWCTBA © HMX pPOJb B
KOMMYHUKAIUSX. BcTpoennbie KOMITBIOTEPBI. MUKPOKOHTPOJLIEPHI.
Po6oTu3upoBaHHbIEe TPOU3BOJICTBA.

[IporpammHOe oOecreueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX cUCTeM. Busl
IpPOrpaMMHOr0o oOecnedeHus: U MX HazHaueHue. OCOOEHHOCTHM MPOrpaMMHOIO
oOecrieueHuss MOOWIBHBIX yCTpocTB. [lapamnenbHoe mporpaMMHpOBaHUE.
CuctemHoe mnporpammHoe oOecrieueHue. OrnepalnMOHHBIC CUCTEMBI. Y THIIUTEHI.
HpaiiBeppl  ycTpouctB. MHCTAsiuuss W JAEUMHCTAULALUSA  IPOTPAMMHOIO
oOecrieyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelIeHUss U UMEHOBaHUS (ailjIoB B
nosroBpeMeHHoi namsty. [llabmons! 1yis onucanust rpymn (aiios.

[Iporpammuoe obecniedenue. JInneH3npoBanue MPOrpaMMHOTO 0OEeCTICUCHHUSI
u 1udpoBeix pecypcoB. IlpompuerapHoe U  CBOOOJHOE MPOrpaMMHOE
oOecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE MCIOJIb30BAaHUE IPOrPAMMHOTO
obecrieueHuss U 1UEGPOBBIX pecypcoB. OTBETCTBEHHOCTh, YyCTaHaBIHMBaeMas
3aKOHOaTeNnbCTBOM Poccuiickorn @Denepanuy 3a HENPABOMEPHOE HCMOJIb30BAHUE
MPOrpPaMMHOTO o0ecriedeHus ¥ MUPPOBBIX PECYPCOB.

[TpUHIMIIBI TOCTPOCHUS W anmnapaTHbIe KOMIIOHEHThI KOMIBIOTEPHBIX CETEH.
CereBbie npotokosbl. Cetb UHTEpHET. Anpecanus B cetn HTepHeT. [IpoTOoKOBI
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moaceTw ¢ moMomipl0 Macok nonacereid. CereBoe
agMuHUCTpUpOBaHue. [loydyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hanuuus CBA3U C y310M ceTh. OmnpeneneHue mapuipyTa JIBHKEHUS
MTaKETOB.

Buast  pestensHocth B cetw  Uutepner. CepBuchl  HMHTepHeTa.
['eonnopMaImoHHbIe CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHU



(Hampumep, JIOKalusg MOOWIBHBIX TENe(POHOB, OMPEICICHUE 3arpy>KeHHOCTH
aBTOMAarvcTpasnei), MHTEpHET-TOProBiisi, OPOHUPOBaHUE OUIETOB U TOCTUHMUII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCiIyrd. CoLMaTbHBIE CETH —
OpraHu3alys KOJUIEKTUBHOIO B3aUMOJEWUCTBUS UM oOMeHa naHHbIMU. CeTeBoii
ATUKET: NpaBUja NOBEAEHUs B KubepmpocTpaHcTBe. [IpobieMa moasmHHOCTH
nosydyeHHOM nHpopmanuu. OTKPBITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHble U SKOHOMHUYECKHE YTpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
MH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJOrui. OOume nmpobsieMbl 3aliuThl
uHpopManuu ©  uUH(popmanMoHHOW  Oe3omacHocTH. CpenacTBa  3alUTHI
uHpOpMallMM B KOMIIbIOTEPAX, KOMIBIOTEPHBIX CETAX W aBTOMAaTHU3MPOBAHHBIX
uH(popManMoHHbIX cuctemax. lIpaBoBoe oOecneueHne UHGOPMAIMOHHON
0€30MacHOCTH.

[IpenoTBpanieHUEe  HECAaHKIMOHHPOBAHHOTO  JOCTyna K  JINYHOU
KOH(QUACHIMATBHOW MH(POpMAIUK, XpaHSIIEHCs Ha MEPCOHATbHOM KOMIIbIOTEpE,
MOOMJIBHBIX YCTpOMCTBax. BpenoHOCHOE MporpaMMHOE OOECHeUYeHHE U CHOCOOBI
OOppOBl C HUM. AHTHBUpPYCHBIE Mporpammbl. OpraHuzanusi JUYHOTO apXxHvBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3anmra apxusa.

MudpoBanne naHHBIX. CUMMETpUYHBIE U HECUMMETPUYHBIE IMIHQPHI.
[udper npoctoii 3amensl. [ludp Lezaps. [udp Bwuxenepa. Anroputm
nmdpoBanust RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanHsle U 3HaHus. MHQOpMalnMoHHbIE MpoLecchl B MPUPOJE,
TE€XHHUKE U OOIIECTBE.

HenpepriBHbIE M JAMCKpETHbIE BEIMYMHBI U curHaibl. HeoOxomumocTb
JUCKpEeTU3aluy MH(opManuu, MpeAHa3HAYEHHOW Uil XpaHEHHUs, Nepeiaud Hu
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBouuHoe KoAgupoBaHHWE. PaBHOMEpHbIE M  HEPaBHOMEDPHBIE  KOJBI.
JlexonupoBaHHe COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycnosue @Pano. IlocTpoeHne OAHO3HAYHO AECKOAUPYEMBIX KOIOB C IMOMOUIBIO
nepeBa. EnuHMIBI M3MepeHnst KoiruecTBa HHPpopManuu. AnpaBUTHBIA MOAXOM K
OLICHKE KOJIMYeCcTBa UHPOPMALIUU.

Cucrtembl cumciienusi. Pa3BépHyTas 3amuch LENIbIX M JAPOOHBIX 4YHCEN B
NO3ULMOHHON cucTteMe cuMciieHns. CBOWCTBAa MO3WLMOHHOM 3alUCU  YHWCha:
KOJIMYECTBO UG B 3aMUCH, MPU3HAK JEIMMOCTU YKCIA HA OCHOBAHHUE CHUCTEMBI
CUHCIIEHUSI. AJITOPUTM MEPEBO/IA LIEJIOr0 YUCIa U3 P-UUHOI CUCTEMBI CUUCIICHUS B
JECATHUUHYIO. AJTOpUTM MEpeBOJa KOHEYHOM P-M4HON OpoOH B NECATUUHYIO.
ANTOpUTM NEpeBOJA LIEJIOr0 YUCIA M3 AECATUYHOW CHCTEMBl CUUCIECHHS B P-
nuyHyro. IlepeBox KoHeyHOW pAecATHUHOW Japodu B P-uunyro. J[BouuHas,
BOCBMEpUYHAs M IIECTHAALATEPUYHAS CHUCTEMBI CUHCIICHUS, CBSA3b MEXIY HUMU.



Apudmerrdeckue ornepanud B TMO3UIIMOHHBIX CHCTEMaxX CUYUCIeHUs. TpowdHas
YPAaBHOBEILICHHAs CUCTEMA CUUCIICHUS. [IBONUHO-IECATUYHAS CUCTEMA CUMCIICHUS.

KomupoBanme TtekcroB. KomupoBka ASCIl. OmgnobGaiiTHBIE KOIWPOBKH.
Cranpapr UNICODE. Koaupoka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHUH.

KomgupoBanne  m3oOpaxkenuit. OueHka  HHQOpMAIMOHHOTO  00BEMa
rpaUIeCKUX TaHHBIX MMPHU 3aIaHHBIX pa3pelIeHUH U TITyONHE KOTUPOBAHUS I[BETA.
[IBetoBbie Monenu. BekTtopHoe komupoBaHue. Popmarbl rpaduyeckux (ailyios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OnieHka HHPOPMAIMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
P 33JJaHHBIX YaCTOTE NUCKPETU3AIMA U PA3PSATHOCTH KOJUPOBAHUA.

AnreOpa norukd. IloHsiTue BbICKa3bIBaHUS. BpICKa3bIBaTelbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBaHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOauIbl UCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckne Tto)kaecTBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIML ICTUHHOCTH. JIorndeckue onepalnuy U Onepaluy HaJl MHOKECTBaAMHU.

3aKkoHbI anreOpbl JIOTHMKUA. DKBUBAJICHTHBIE MPEOOpa30BaHUs JIOTUYECKHUX
BBIpaKCHUU. JIornueckue ypaBHEHUs U CUCTEMbI YPABHEHUM.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTUYECKHUX
GyHKIUN OT KOIMYEeCTBA apryMeHTOB. [10JIHbIE CHCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  QopMbl  jormueckux  BbipakeHuil.  CoBepIlIECHHBIE
JTU3BIOHKTUBHBICE M KOHBIOHKTUBHBIE HOpPMajbHbie (OPMBI, aITOPUTMBI HX
MOCTPOEHUS TIO TaOJIUIE UICTHHHOCTH.

Jlormyeckue »sneMeHTBI B cocTaBe KoMmmbiloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. IloctpoeHne cxeMm Ha JIOTMYECKMX AJIEMEHTax IO
3aJaHHOMY JIOTUYECKOMY BBIP@KEHHIO. 3aIlACh JIOTUYECKOTO BBIPAXKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBiieHrie LENbIX YKMCEN B MHaMATH KoMibioTepa. OrpaHUuYe€HHOCTH
Jana3oHa 4YuCel NpH OrpaHWYEHWH KoJiMuecTBa pa3psanoB. llepenosiHeHue
pa3psiAHON ceTku. be33HakoBbIe U 3HAKOBBIC JaHHbIC. 3HAKOBBIM OUT. J[BOMYHBIMA
JIOTIOJTHUTEIILHBIN KOJT OTPULIATEIBHBIX YUCET.

[lobutoBbie norumdeckue omnepamuu. Jlornmdeckuii, apupMEeTUUECKHH W
nukinyeckuii  capuru.  [lludpoBanue ¢ moMomprO MOOUTOBOW — Omeparuu
«uckimoyaroniee NJIN».

[IpencraBiieHrEe BELIECTBEHHBIX YHMCEN B IMaMATH KOMIBIOTEpA. 3HAdaILas
4acTh W MOPSAIOK urcia. Jlmana3oH 3HAYEHWI BEIIECTBEHHBIX 4ucen. [Ipobmembl
XPAHECHUSI BEIIECTBEHHBIX YHCEJ, CBA3aHHBIE C OrPAaHUYCHUEM KOJIMYECTBA
pa3psaoB. BbinosiHEHME omepanuii ¢ BENIECTBEHHBIMU YHCIAMH, HAKOILICHUE
OLIMOOK MIPH BHIYUCICHUSX.



AJITOPUTMBI M IPOrPaMMHUPOBAHME

Omnpenenenre BO3MOXHBIX PE3yJNbTaTOB pabOThl MPOCTEHIINX aIrOpUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU WU BBIYMCIUATEIBHBIX alroputmoB. OrnpexaeneHue
UCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3yJIbTarT.

Otanbl penieHUs 3a4ad Ha KoOMIbloTepe. MHCTpyMeHTanbHbBIE CpeacTBa:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumismus u HHTepHperanus
nporpamMm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOUYHBIX Tabmuiu. Otianoussii BbiBoA. [lomarosoe
BBIIIOJIHEHHE ITporpammel. Touku octaHoBa. [IpocMOTp 3HaueHUI EPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbsl naHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJBHBIE, JIOTMYECKHE. BeTBiieHus.
Cnoxubele ycinoBus. Iluknel ¢ ycmoBueM. [LlUkiael 1O IEpeMEHHOM.
B3auMo3aMeHSIEMOCTh  pa3IMYHBIX  BUAOB  I[UKJIOB. HBapumaHT ULHUKIIA.
CocraBneHue 1IUKIAa C HUCHOJIb30BAaHUEM 3apaHee ONPENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIoOKyMEHTHUpOBaHUE porpamm. Hcnons3oBanue KOMMEHTapHEB.
[ToaroToBka onvcaHus IPOrpaMMbl U HHCTPYKIIUU JIJIS ITOJIB30BATEISL.

AAroput™Mbl 00pabOTKH HATypaJIbHbIX YMCEN, 3alMCAHHBIX B MO3UIIMOHHBIX
CUCTEMaxX CYHUCJIEHMs: pa30MeHHe 3alucd 4Yucia Ha OTAENbHble LHUQPHI,
HaxXOXXJEHUE CYMMbl W TpOU3BeIEHUS UU(Dp, HAXOKIACHUE MaKCUMAIbHON
(MUHUMATBHOMN) TTUDPHI.

HaxoaeHue Bcex MpOCTBIX YUCEN B 3aJaHHOM Juaria3oHe. IIpencraBinenue
yuciia B BUJIe HA0Opa MPOCTBIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEIECHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIuXcs B (paitnax. TekcToBble U TBOMYHBIE (Pailiibl.
daitnoBbie TIepeMeHHBbIE ((aitoBble ykazatenu). Utenwe u3 Qaitna. 3anuch B
daii.

Pa36uenue 3amaun Ha noazanayu. [logmporpaMmsl (Mpoueayphl U GyHKIINH).
Pexypcus. PexkypcuBHble 00beKTHl ((pakransl). PekypcuBHble Mpolenypbl u
¢bynkuuu. Mcrionb3oBaHue cTeka Jjisl OpraHu3aliid PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CcTaHAApTHOM OMOMMOTEKH s3bIKa MPOrPAMMHPOBAHMUS.
[Tonkmtouenne  OMONMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENECH.
MoaynbpHBIN IPUHIUII IOCTPOEHUS IIPOTrPAMM.

Uucnennsle MeTonabl. TouHoe M NpUOMMKEHHOE pEUIeHMs 3aJayu.
YuclieHHbIE METOIbI PELIEHUS] YPAaBHEHUI: METO/ repedopa, METO OJIOBUHHOTO
nenenus. [TpubnmxEéHHOEe BBIYMCIEHUE AIUH KPHUBBIX. BpIuucienue miomiaaen
buryp ¢ MOMOUIbI0 YHMCIEHHBIX METOAOB (METOJ MPSMOYTOJbHUKOB, METOA



Tpaneumii). Ilonck makcumyma (MUHMMYMa) (YHKIMH OJHOW NEPEeMEHHOMN
METO/IOM MTOJIOBUHHOTO JIEJICHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKUIMH  SI3bIKA
POrpaMMUPOBAHUS AJi1 00paOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA TMOSIBJIECHUA CHUMBOJIAa B CTpPOKE,
pa30HeHre CTPOKHM Ha CJIOBAa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKU
BHYTPH JAaHHOW CTPOKHM, 3aM€HA HAWJECHHOW IOJACTPOKM HA APYIYKO CTPOKY.
['eHepans Bcex CJIOB B HEKOTOPOM anihaBUTE, YIOBIETBOPSIOUIUX 3aJlaHHBIM
orpanndeHusiM. [Ipeobpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBel U TOCIENOBATENBHOCTH 4Hced. Bbluncienue 0000IMEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MAaCCHBA MJIM YUCIIOBOM MOCIEN0BATEIbHOCTU (CYMMBI,
IIPOU3BEIECHUS, CPEIHEr0 apu(pMETUYECKOr0, MUHUMAJIBHOTO M MAaKCHUMAaJbHOTO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCIIOBHIO).
JIMHENHBIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTtupoBKka 0HOMEPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METOT
y3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBKamu). COpPTUPOBKA CIUSHUEM.
beicTpass coptupoBka MaccuBa (amroputMm QuickSort). JIBowuHBIH TIOHWCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHBbIE MaccuBbl (MaTpHUIbl). AJTOPUTMBI OOpPaOOTKH JIBYMEPHBIX
MaCCHBOB: 3aIIOJHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA MO 33JJaHHBIM IMIpaBUjIaM,
MOMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BbIUHMCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBbI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IEPECTaHOBKA CTPOK M CTOJIOIOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBbIil Tporieccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
opdorpadun u rpammatukud. CpencTBa THOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporeccope.  Mcnons3oBanue  ctwiiel.  CTpyKTypUpOBaHHbIE  TEKCTOBbBIC
nokyMeHThl. CHocku, oriaBieHue. KomnexktuBHas paboTa C JOKyMEHTaMH.
NHCTpyMeHTBI pelieH3UPOBaHUS B TEKCTOBBIX Mpoleccopax. O0iayHbie CEepBUCHI.
Henoass mepenucka. Pedepar. I[lpaBuwia 1uTHpOBaHMS HCTOYHUKOB U
opopmieHust Oubnuorpaguueckux ccpuiok. OQopMieHue Crucka JIUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOM TekcTa. TexHuueckue cpeicTBa BBOJIA
Tekcta. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHann3 naHHbIX. OCHOBHBIE 33Jja4M aHajIW3a JAHHBIX: NPOTHO3UPOBAHMUE,
KJIaccUpUKalus, Kiactepusalus, aHanu3 oTkioHeHuil. I[locnepoBarenbHOCTH
peleHus 3a7ady aHaJM3a JaHHBIX: COOp MEPBUYHBIX JAaHHBIX, OUMCTKA M OICHKA
KayecTBa JAaHHBIX, BHIOOP W/WIIM MOCTPOEHUE MOJENH, MPeoOpa3oBaHUE NaHHBIX,
BU3yaJIM3allisl TaHHBIX, UHTEPIPETALMUS pe3ysbTaToB. [IporpammHbie cpeacTBa u



UHTEPHET-CEPBUCHI 1151 00pabOTKU U MPECTaBICHHs JaHHBIX. bosblne nqaHHbIe.
Mamnnnoe o0y4yenue. IHTeNeKTyanbHbli aHAIU3 TaHHBIX.

AHanu3 JaHHBIX C MOMOILBIO IEKTPOHHBIX TAOIUL. BbIYMCIEHHE CyMMBI,
CPEIHETO apuU(PMETHUECKOTr0, HANOOJIbIIErO (HAMMEHBUIET0) 3HAUEHHS IUaIa30Ha.
Bbruncnenne koag¢uuueHta KOppeasiuuu ABYX psAaoB AaHHbIX. llocTpoenue
CTOJOYATHIX, JMHEWYATBIX W KpPYroBbiX auarpamm. lloctpoenue rpaduxos
¢dbynkmii. [Togbop auHMM TpeH A, pEIIeHHe 3a/1a4 MPOTHO3UPOBAHUSI.

UucneHHOE pElIeHUE YpaBHEHMM € TIOMOUIbI0 TOA0O0pa mapameTpa.
OnTuMu3anus Kak MOWCK HAaWIYyYIEero pelieHus B 3aJaHHbIX yclaoBusax. Llenesas
¢yHkius, orpaHudyeHus. JlokaibHble M TI00QJbHBII MHHMMYMBI LIE€JIEBOU
¢yHkuuu. Pemenue 3a1a4 onTHMHA3AUU C TOMOUIBIO 3JIE€KTPOHHBIX TAOIHUL.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHUKH

Teopernueckue mMOAXOAbI K OLIGHKE KoJMdecTBa WHGOpMAIMU. 3aKoH
annutuBHOCTH WHMopmarnuu. @opmyna Xapriau. MHpopManus u BEpOSTHOCTb.
®opwmyna lllenHoHa.

Anroputmbl  cxkatust naHHbix. AnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. Anroputmsl CKaTHs JIaHHBIX C TOTEPSAMH. Y MEHbBIIICHUE
rIIyOuHBI KogupoBaHus nBera. OCHOBHBIC Ujien anroputmoB cxkatus JPEG, MP3.

CkopocTh TMepellayd JaHHBIX. 3aBUCHUMOCTb BPEMEHH IepeJayud  OT
MH(POPMAITMOHHOTO 00BhEMA JTAaHHBIX U XAPAKTEPUCTUK KaHama CB3U. [IpuunHbI
BO3HUKHOBEHHUs OMMOOK TIpU Tmepenade JaHHbIX. KoJbl, MO3BOJISIONINE
OoOHapy>KMBaTh W HUCIPABJIATh OIMIMOKH, BO3HUKAIONIME TPH TMepenadye TaHHBIX.
Paccrosinne Xaommunra. Koguposanue ¢ moBropenuem 0utoB. Koasl XaMMuHra.

Cucrempl. KoMIOHEHTBI cUCTEMBI M WX B3auMojaelcTBue. CHCTEMHBIN
addekrt. YnpapneHue kak nHGopMalMoHHbIi nporecc. OOpaTHas CBS3b.

Mogenun u moaenupoBanue. llens MoaenupoBanusi. COOTBETCTBHE MOACIH
MOJCIIUPYEMOMY OOBEKTY WJIM TMpOIlecCy, Meu MoaenupoBaHus. dopmanusarus
MPUKIIATHBIX 3371a4.

[IpencraBienre pe3ynbTaTOB MOJICIUPOBAHUS B BHUIE, YAOOHOM s
BOCIIpUATHS yeioBeKoM. I'padpuueckoe npeacrapieHue JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpadukn).

I'padpr. OcHoBHbIe moHATHS. Buasl rpadoB. Onucanue rpadoB ¢ MOMOIIHIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHI], CIHUCKOB CMEXHOCTU. PemieHue
QITOPUTMUYECKUX 3a/1a4, CBSI3aHHBIX C aHanu3oM rpadoB (MOCTpOECHHE
ONTUMAJIBHOTO MYTH MEXJy BeplIMHaMu rpada, OmNpelereHue KOoJuyecTBa
pPa3IMUHBIX MyTEed MEXAy BEpUIMHAMH OPUEHTUPOBAHHOIO AlUKIMYECKOIO

rpada).



JlepeBns. bunaproe nepeBo. JlepeBbs mowmcka. CrmocoOsl 00Xxoma aepeBa.
[IpencraBnenne apupMEeTHUECKUX BBIPAKEHUN B BHJIE AepeBa. JIUCKpETHbIE UrPbI
JIBYX UTPOKOB C mojHOUW nHpopManuen. [loctpoenue aepesa nepedbopa BapuaHTOB,
OINMCAaHUE CTPATETUU UTPhl B TAOJMYHOM (popMe. BBIMIpHIIIHbIE U TPOUTPHIIIHbIE
NO3ULIMN. BBIMIPBIIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOr0 HMHTeJIeKTa. CepBHCHl MAIIMHHOIO IMEpPEBOAA U
pacmno3HaBaHusa yCcTHOUM peun. KornHutuBHbIE cepBUCHL. VaeHTH(HUKAIUS U TOUCK
U300paKeHUH, pacno3HaBaHHE T, CamooOyuaromuecs CUCTEMBI.
VcKyCcCTBEHHBI MHTEIIEKT B KOMIIBIOTEPHBIX Urpax. Mcrosnb3oBaHME METOIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B 00y4aromux cucreMax. lMcnoiab3oBaHue MeETO/I0B
MCKYCCTBEHHOI'O0 MHTEJJIEKTa B poOoToTexHuke. MHTepHeT Bemieil. IlepcnexkTuBbl
Pa3BUTHS KOMIBIOTEPHBIX UHTEIUIEKTyalIbHbIX crucTeM. HelipoHHbIe ceTu.

AJITOPUTMBI H IPOrPaAMMHPOBaHHUE

dopManuzanuss  HOHATHS — anropurma. MammHa  TeropuHra — Kak
YHUBEpCcaJIbHas MOENb BeruncieHun. Tezuc Yépua—TwropuHra.

OneHka CII0XKHOCTH BbIUKCIEHUN. BpeMs paOoTel U 00BEM HCHONB3YyEMOM
IaMsATH, HWX 3aBACHUMOCTb OT pa3Mepa MUCXOJHBIX JaHHbIX. OleHka
ACUMIITOTHYECKOW CIIOKHOCTH  aJrOPUTMOB. AJNTOPUTMBI  IOJMHOMHUAIBHOU
cinoxxHoctd. [lepebopubie anroputmbsl. llpuMepsl pa3iaMyYHBIX —aJITOPUTMOB
peleHns OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[Ionck mpPOCTBIX 4YMCEN B 3aJaHHOM JHANAa30HE C IMOMOIIBIO aJropuTMa
«pemiero DparocheHar.

MHoropa3psaHble 1ieible Yuciia, 3a7a4i JJIMHHON apu(pMeTHKY.

CnoBapu  (accolMaTUBHBIE MAaCCUBBI, OTOOpaKeHHUs). XOII-TAOJHIIBI.
[TocTpoenue anpaBUTHO-4ACTOTHOTO CJIOBAPS ISl 3aJJaHHOTO TEKCTA.

Creku. AHamu3 TpPaBUIBHOCTH CKOOOYHOrO BBIpaKEHHs. Bbluncienue
apu(PMETUIECKOTO BBIPAKEHUS, 3aMMMCAHHOTO B MOCT(PUKCHOM (hopMme.

Ouepenu. Mcnosib30BaHUE OYepenn Jisl BpEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbel Ha rpadax. [locTpoeHne MHMHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUICHHOTO CBS3HOTO HEOpUEHTHUpoBaHHOro Tpada. KommyecTBO paznuyHbIX
nyTel MeXay BepUIMHAMU OPUEHTHPOBAHHOIO allUKIMYECKOro rpada. AJroputMm
JIeWKCTpHL.

[epeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOWUYHBIE
(Ounapubie) aepeBbs. I[locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbIe anroputMmbl o0xoia aepeBa. Mcnonp3oBaHue creka u
ouepeau 1yt 00X0/1a JepeBa.

JIlnHamMu4eckoe NpPOrpaMMHMpPOBAHME KaK METOJX pEIIeHUs 3axad  C
COXPAaHEHUEM MPOMEXYTOUHBIX PE3YyJIbTAaTOB. 3aJaud, PEIIAEMbIE C MOMOILIBIO



JUHAMAYECKOTO TMPOTPAMMHUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (DYHKIIHM,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[ToHsiTe 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccbl. CBOMCTBa U METO/bI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXO]A.
Wukarncynsuuys, HacleJ0BaHue, TOJTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTepdeiica
nosib3oBaTens.  VMcronb3oBaHWE TOTOBBIX — YNPABISEMBIX  AJIEMEHTOB IS
MOCTpOEHUs HHTEpdeEiica.

O630p  s3pIkOB  mporpammupoBaHusi.  [lomstme o  mapagurmax
IPOrpaMMUPOBAHUS.

NupopmanuoHHbIe TEXHOJIOTIUH

OTtanbl  KOMIIBIOTEPHO-MATEMATHYECKOTO  MOJCIUPOBAHUSA:  IOCTAHOBKA
3alayu, pa3paboTka  MOJIeNH, TECTUPOBAHME  MOJIETH, KOMIIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIN3 PE3yJIbTaTOB MOAECIUPOBAHUS.

JuckpeTusanuss TpU MaTeMaTHYECKOM MOJICTUPOBAHUU HENPEPHIBHBIX
npoueccoB. MogenupoBanue BHKEHHS. MoJenupoBaHie  OHOJOTMYECKHUX
cucteM. Marematuueckue  MOAEIM B DKOHOMHKE.  BblUnCIUTENbHbBIC
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEpUMEHTA. MeToJ HauMEHBIIUX KBaJIPaTOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJCIHPYEMBIX OOBEKTOB U  IPOLIECCOB.
BoccraHoBieHne 3aBUCUMOCTEN 110 pe3yJIbTaTaM dKCIIEPUMEHTA.

BepostHoctHeie  momenu.  Metoasl Monte-Kapno.  MmwuranmonsHoe
MozienrpoBaHue. CUCTEMbI MaCCOBOTO OOCITY>KMBaHHMSL.

Tabnuunbie (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBeJleHHi 00 OMHOTHHIHBIX 00BekTax. Iloie, 3amucek. Kimrou tabmumel. Pabora ¢
roToBOM 0a30if nMaHHBIX. 3amojHeHWe O0a3pl JaHHBIX. [loWICK, cCOpTHUpOBKA U
bunbTpanys TaHHBIX. 3ampoChl Ha BBIOOPKY J@HHBIX. 3alpOChl C MapaMeTpamu.
Brruuciisiemsie 1osis B 3arpocax.

MHorotabnuunble 0a3bl JaHHBIX. THUIBI CBSI3EH MeXay TaOaulamu.
Buenmnuit kintou. [{enocTHOCTh 0a3bl TaHHBIX. 3aPOChl K MHOTOTa0JIMYHBIM 0a3aM
JTAHHBIX.

Nuteprer-ipuiioxkenus. [loHaTHE 0 CEpBEPHON U KIIMEHTCKOM YaCTAX CAWTA.
TexHONmorust «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HeAOCTAaTKU. OCHOBBI SA3bIKA
HTML u xackamubix tabmui ctuiei (CSS). Cuenapum Ha s3bike JavaScript.
®opmbl Ha BEO-CTpaHHULIE.

Pasmemenne BeO-caiiToB. Ycmyra XxocTuHTa. 3arpy3ka ¢aiioB Ha CaiT.

BBoa n300pakeHUil ¢ KCMONB30BAHUEM PA3IWYHBIX HUPPOBBIX YCTPOWUCTB
(uudpoBbIX (poToanmapaTtoB U MHUKPOCKONOB, BHUJEOKAMEp, CKAHEPOB U APYTHUX



yctpoiictB). ['paduyeckuii penaktop. Pazpemenne. Kagpuposanue. McnpaBienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOPpEKLHs — IIBETa.
OOecuBeunBaHue I1BETHBIX uU300paxeHuil. Perymsb. PabGora ¢ obGmactsamu.
OUIbTPHI.

MHuorocoiinbie u3o0paxkeHus. TekcrtoBble cion. Macka cios. Kananibl.
Coxpanenue BbiaeneHHoOW oOnactu. [lonroroBka wimocTpanuii s BeO-CalTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnast rpaduka. IlpumutuBsl. M3MeHeHue mOpsIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenencHue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopu3zanus pacTpoBbIX H300paxeHU.
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Cerounble monemu. Marepuansl. MonaenupoBaHHe HWCTOYHUKOB OCBEILICHMS.
Kameprl. ApautuBnable TexHonoruu (3D-npunrepst). Ilondartue o BupTyaiabHOU
peanbHOCTH U JOTIIOJIHEHHOM pPEaIbHOCTH.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOIPAMMBI 110
MH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jaronmxcss PyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEWU IO3UIIMEH
JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX OpHUEHTAIMM, TO3UTUBHBIX BHYTPEHHUX
yOeXKJACHUN, COOTBETCTBYIOIIUX TPATUIMOHHBIM I[IEHHOCTSIM  POCCHMCKOIO
OOIIECTBA, PACHIUPEHHUE KU3HEHHOTO OIbITA U OIMbITA JESITEILHOCTH B IPOIECCEe
peanu3aluyd  CpeACTBaMU  y4eOHOro TMpeAMeTa OCHOBHBIX  HalpaBJICHUN
BOCIIUTATEIHLHOU JESITEIHLHOCTH.

B pe3ynbrate wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpazoBaHus y oOyvaromierocs OyayT copMHUpOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pEe3yJbTaThI:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUE CBOUX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHa U TPaBOMOpsAIKa,  COOJIIOJICHME  OCHOBOMOJIArallMX  HOPM
WH(OPMAITMOHHOTO MpaBa ¥ HHOOPMAITMOHHON OE30TTaCHOCTH;

TOTOBHOCTh IPOTUBOCTOSITh HUACOJIOTMM 3KCTPEMH3MA, HAIlMOHAIU3MA,
KCeHO(pOoOUHU, MUCKPUMHUHAIIMKA TI0 COIHAIBbHBIM, PEJIIUTHO3HBIM, PAaCOBBIM,
HaIIMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOE OTHOIIEHUE K UCTOPHUUECKOMY HACJIEAUI0, TOCTUKEHUSIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSAX, TOHUMaHUE 3HaYCHUSI HOOPMATUKU KaK HAYKU
B JKU3HU COBPEMEHHOT'0 OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HAa MOPAJTbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHCII€ B
cetu MuTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOUYasl JCTETUKY HAy4HOTO H
TEXHUYECKOT0 TBOPYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBIE BHUABI HMCKYCCTBA, B TOM YHUCIIE
OCHOBAHHOI'O Ha MCIOJIb30BAaHUU UH(OPMAIITMOHHBIX TEXHOJIOTUH;

5) pu3uYecKOro BOCIUTAHMS:

chOpMHPOBAHHOCTh  370pOBOTO W  Oe3omacHOro  obOpaza  JKW3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO, B TOM 4YHCIE 3a CYET



coOmroenust TpeOoBaHU O€30MaCHOM AKCIUTyaTallii CPEACTB MHPOPMAIIMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

6) TPy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTUBHOH JEATEIHHOCTH TEXHOJOTWYCCKOW W COIMAIBHOU
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHUITMHPOBATH, IJIAHUPOBATH U CAMOCTOSTEIBHO
BEITIOJTHATH TaKyIO IESITCIIbHOCTB;

uHTEepec K cdepaM TPOPECCHOHATLHON ACATENBHOCTH, CBS3aHHBIM C
WHPOPMATUKOH, MPOrpaMMHUPOBaHHEM M HWHMOOPMAIMOHHBIMU TEXHOJOTHSIMH,
OCHOBaHHBIMU Ha JIOCTIDKEHUSX HAayKd WH(POPMATUKA W HAYIHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOP Oyaymieil mpodeccun u
peanu30BBIBaTH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30oBaHMI0O U CamMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3KOJI0TU4eCKOIr0 BOCIIMTAHMS:

OCO3HAaHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTeH HuX
permeHus, B TOM YHCIE C yY4€TOM BO3MOXKHOCTEH WH(OpMaImoOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTHXKCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHOM MPAKTHUKH, 32 CUET MIOHUMAHUS POIH WH(OOPMAITMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U HWH(GOPMAIIMOHHBIX TEXHOJIOTHH B YCIOBHSX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBa;

OCO3HAHHWE IIEHHOCTU HAYYHOW JIeATEeTbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO ACATEIHPHOCTh HHINBHUIYAIBHO U B TPYIITIE.

B mporecce nocTwKeHUS JTUYHOCTHBIX PE3YJBTaTOB OCBOCHHUS MPOTPAMMBI
no wHPOpPMATUKE Yy OOYYAIONMUXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIN
WHTEJUICKT, MPpenoaratonuii ChopMHUpPOBAHHOCTS:

cCaMOpETYyJIMPOBaHUS, BKIIOUYAOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTH aIanTUPOBATBCI K
OMOITMOHAJIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIIOYAIOIICH CTpeMJIEHNE K JIOCTHKCHUIO LEeTU U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JCUCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTEH;

IMIIATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHHE
JIPYTUX, YYUTBIBATh €r0 TPU OCYIIECTBICHHH KOMMYHHUKAIIMH, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTh BHICTPANBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peniatb KOHMOIUKTHI.



METANIPEIMETHBIE PE3YJIBTATBI

B pesynabrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOyuaromierocss OyayT chopMUPOBaHbBl MeETanpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHUBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMECHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE Yy4eOHbIE [JEUCTBUS, KOMMYHUKATUBHbIC
yYHUBEpCalIbHble Y4YeOHbIE JCUCTBUS, PETYJSTUBHBIE YHUBEpCAIbHBIC Y4YEOHbBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/ibHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOSITENILHO  (OpPMYyJIUPOBaTh M aKTyalM3UpOBaTh  IMpoOiemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBI MPU3HAK WM OCHOBAaHUA JI1 CPAaBHEHUS,
KJ1accupuKauu U 0000IIECHHUS;

ONpENENATh LEJN JACSITEIBHOCTH, 334aBaTh IApaMeTPbl M KPUTEPUU HX
JOCTHKEHHS],

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabarbiBaTh MJIAH PEIICHUs TPOOJEMbl ¢ y4€TOM aHajiu3a HWMEIOLIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabdOTy B  YCIOBHSX  pEABHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th HABBIKAMH y4E€OHO-MCCIIE0OBATENBCKON U MPOEKTHOM €SI TENbHOCTH,
HaBBIKAMM  pa3peuieHus npoodsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METOA0B PEUICHUS TIPAKTUUYECKUX 3aa4, IPUMEHEHUIO
pa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJIATh PA3JIUYHBIE BHIbBI JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpeTaluH, MPeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4€OHBIX CHUTyalMsX, B TOM 4YHUCJIE NPU CO3JAaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

(GbopMUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMH;

CTaBUTh W (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJayd B 00Opa30BaTEIbHOM
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;



BBISIBJISITH MPUYMHHO-CJIEICTBEHHBIE CBS3M M aKTyaJlM3UpPOBATh 3a/4auy,
BBIIBUTATh TUINOTE3Yy €€ pelIeHHs, HaXOAWTh apTryMEHThI i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh IOJYYEHHBIE B XOJE€ pEUIEHMs 3aJaud  pe3ysbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJICHAIIPABICHHBIM MOUCK IEpPEHOCa CPENCTB U CIIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMEThb IMEPEHOCUTh 3HAaHUS B IO3HABATEJIbHYIO M IPAKTHUUECKYIO 00JacTu
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIE€W, NpEUlaraTh OPUTMHANbHBIC MOJAXOAbl U PELICHHUS,
CTaBUTh NMPOOJIEMBI U 33a4H, IOIYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBBIKAMH MOJTy4eHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJIATh  IOWUCK,  aHalu3, CUCTEMAaTU3alul |
UHTEPIPETALNIO HH()OPMALIUK PA3ITUYHBIX BUAOB U (OPM IPEICTABICHNUS;

CO3/1aBaTb TEKCThl B pa3dMuHbIX (opmarax C y4€TOM Ha3HAUYEHUS
uHpopMauu U 1EJEeBOM  ayJUTOpUH, BbIOMpas ONTUMAIBHYIO  (QopMy
MIPE/ICTABIICHUS U BU3yaJlU3alliy;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(pOpManuu, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIOJIb30BaTh  CpPEeACTBA  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ coOMtoJieHHeM TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, pPecypcocOepexeHMs, TMpaBOBBIX M  JTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

BJIaJIeTh ~ HaBBIKAMH  pAaclO3HABaHWS W 3alIUTHl  WHQOpPMAIUH,
MH(OPMAITMOHHOW 6€30MaCHOCTH JINYHOCTH.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YueOHbIe el CTBUSA

1) oO61ienme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BeeX chepax KU3HH;

pacmo3HaBaTh HEBEpOATbHBIE CpeACTBa OOIIEHWS, MMOHMMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(IMKTHBIX CHUTYyalluidl |
CMSATYATh KOH(JIUKTHI;

BJIaACTH Ppas3sIn9IHbIMHA CHOCO6aMI/I O6HICHI/I$I nu BBaHMOHeﬁCTBHH,
APryMCHTUPOBAHHO BECTHU AHUAJIOT, YMCTh CMATYATDH KOH(i)J'H/IKTHBIe CUTyaluu,



Pa3BEPHYTO MU JIOTUYHO M3J1araTb CBOK TOYKY 3PEHHS C MCIOJIb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA 1eSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOWM M WHIWBUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJICHA KOJUIEKTUBA,

NpUHUMATh 1€MW  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH W
KOOPJIUHUPOBATh JIEHCTBUSL MO HUX JOCTHKCHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacmpenensaTh pojii ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXIaTh PE3yIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KaXKAOTNO YYaCTHUKA KOMAaHIbI B
oOIIMiA pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npemiaraTb HOBBIE IPOEKThI, OICHUBATh HJEU C TMO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYyalUsX, MIPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YYeOHbIE 1eliCTBUS

1) camoopranuszanmus:

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laul B 00pa30BaTEIbHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pelICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHUTh KOPPEKTHBBI B AESTEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LESIM;

BJIAJE€Th HABBIKAMHM  TIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H



OCHOBaHUM, UCHOIB30BaTh MPUEMBI pedIeKCUu IJi1 OLEHKU CHUTyalllH, BbIOOpa
BEPHOI'O PEILICHHS;

OLICHUBATH PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pe3yJbTaTOB
NEATEIbHOCTH.

3) npuHATHA ce0st M APYrux:

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPUM AHAIN3E pPeE3yJbTaTOB
NEATEIbHOCTH;

npU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

B npouecce usyueHus kypca MHGOPMATHKU YriyOJ€HHOro ypoBHs ¢ 10
Knacce oOydalompuMucs OyayT  JOCTUTHYTHl — CHEIYIOIIME  MPEeIMETHbIE
PE3yJIbTaThI:

BJIQJICHUE TPEICTaBICHUSMH O PO WHGOPMAIMU U CBSA3AHHBIX C HEU
IPOIECCOB B TPHUPOJIEC, TEXHUKE M OOIIECTBE, MOHATUAMU «HUH(DOpMAIHS,
«MH(OPMALIMOHHBIA ~ TPOIECC»,  «CUCTEMa»,  «KOMIIOHEHTBI  CHCTEMBD»,
«cucTeMHbIN A PerT», «MHPOPMAITMOHHAS] CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJaJICHHE METOJaMU TIoucka HH(opmanuu B ceTd HHTepHeT, ymeHue
KPUTHYECKH OIICHUBATh MH(OPMAIIHIO, TOYICHHYIO U3 ceTH VHTepHET;

YMEHHE XapaKTepU30BaTh OONbIIME JaHHBIE, TMPUBOIUTH IPHUMEPHI
UCTOYHUKOB HX TOJY4YEHHMs] W  HalpaBJICHUs HCIOJIb30BaHUS, YMEHHUE
KJIaCCU(UIIMPOBATh OCHOBHBIE 3aJjaud aHajdu3a JaHHbIX (MPOTHO3MPOBAHUE,
KJIacCU(pUKAIus, KJIaCTepU3aIlus, aHam3 OTKJIOHCHHIA), OHUMATh
MOCIIEIOBATEIHHOCTh PEIICHHUS 3a/1a4 aHAIN3a JaHHBIX: COOp MEPBUYHBIX JTaHHBIX,
OYNCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOP W/WIM TIOCTPOEHUE MOJCIH,
npeoOpa3oBaHue JAHHBIX, BU3YAIU3AlHsl TaHHBIX, UHTEPIPETAIUs Pe3yIbTaTOB;

NOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB YCTPOHCTBA U (PYHKIIMOHHUPOBAHUS
COBPEMEHHBIX CTAlIMOHAPHBIX U MOOHMIIBHBIX KOMIBIOTEPOB, TCHIACHIINNA Pa3BUTHUS
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHWE HaBbIKaMHU pabOThl C OMEPAMOHHBIMU CHCTEMaMH, OCHOBHBIMU
BUJAMH TPOTPAMMHOIO OOecrmeueHusi s pelieHus ydyeOHBIX 3aJad 1o
BBIOpaHHOH crienuanu3anuy;

HaJIMYUE NPEICTaBICHUN O KOMIBIOTEPHBIX CETSX U UX POJIM B COBPEMEHHOM
Mupe, 0 0a30BbIX IPUHLIMIIAX OPTaHU3ALNN U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
cereil, 00 oOmMX NpUHIUNAX pa3pabOTKu M (HYHKIMOHUPOBAHUS WHTEPHET-
IIPUIIOKEHUM;



NOHMMAaHHE Yrpo3 HH(OPMAIMOHHON O0€30MaCHOCTH, HCIOIb30BAHUE
METOJIOB U CpPEJCTB MPOTUBOACHCTBHS O3TUM yrpo3aM, COOJIOJCHHE Mep
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PACIPOCTPAHEHUE MEPCOHAIBHBIX
JTAHHBIX, COOJIIO/IEHNE TPeOOBAaHUMN TEXHUKU 0€30MaCHOCTU U TUTHEHBI NPU padboTe
C KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaMH IIU(POBOTO OKPY>KEHHUS, TOHUMAaHKE
IIPaBOBBIX OCHOB MCIIOJIb30BaHUSI KOMIBIOTEPHBIX NIPOrpamMM, 0a3 JaHHBIX U
paboTel B ceTn MHTEpHET;

MMOHMMAHUE OCHOBHBIX MPUHIMIIOB AUCKPETU3alUU pAa3JIMYHBIX BHJIOB
uHopMaIuu, yMEHHUE ONpelnesiTh HMHPOPMALUOHHBI O0BEM TEKCTOBBIX,
rpauueckux M 3BYKOBBIX JAHHBIX MPHU 3aJlaHHBIX MapaMeTpax JUCKPETH3alluH,
YMEHUE OMNpEeAeNsITh CPEAHIOI CKOpPOCTh IE€peladyd JAaHHBIX, OLEHUBATH
U3MEHEHUE BpPEMEHU TMepeJayd NpH M3MEHEHHH HWH(OPMAIMOHHOTO 00BbEMa
JTAHHBIX U XapaKTEPUCTUK KaHaJla CBSI3H;

YMEHUE HCIIONB30BaTh IPU PEUICHUM 3a]1a4 CBOMCTBA MO3UIIMOHHON 3allUCU
YHUCel, AITOPUTMA MMOCTPOCHHUS 3alIMCH YHCTIA B MO3UIIMOHHON CUCTEME CUHUCIIECHUS
C 33JlaHHBIM OCHOBAHHMEM M IMOCTPOEHHUS YHUCIA MO CTPOKE, COJEpKAILEH 3alHCh
ATOr0 YWCia B MO3ULIHMOHHON CHCTEME CUMCIEHHA C 3aJaHHBIM OCHOBAHHUEM,
YMEHHE BBINOJHATH apU(PMETHUECKHUE Olepalud B IO3ULHUOHHBIX CHUCTEMax
CUMCJICHHS,

YMEHUE BBINOJHATH MPeoOpa3OBaHMS JIOTMUECKUX BBIPAXKEHHUM, HCIONb3Ys
3aKOHBI aiIreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JTU3BIOHKTUBHONW M KOHBIOHKTUBHOW HOPMAaJIbHBIX (hOpMax IO 3aJaHHOM TabiuIe
UCTUHHOCTH, HUCCIIE0BaTh 00JacTb MCTMHHOCTH BBICKA3bIBaHUS, COJAEPIKALLEIO
IIEPEMEHHBIE, PEIIATH HECIIOKHBIE JJOTUYECKUE YPABHEHUS U CUCTEMBI YPaBHEHU;

NOHMMaHuEe O0a30BBIX AJIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uH(popmanuu (3arnuch YMceNl B MO3UIIMOHHONW CHUCTEME CUMCIEHUS, HAXOXKICHUE
BCEX MPOCTHIX YHCEI B 3aJJaHHOM JMara3oHe, 00paboTKka MHOTOPa3psAHBIX 1IeJIbIX
YHUCEJN, aHAJIU3 CUMBOJIBHBIX CTPOK M APYTHX), aJATOPUTMOB ITOMCKA U COPTUPOBKH,
YMEHUE ONpPEAeNsATh CI0XHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX alrOPUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MAacCHMBa, COpPTUPOBKAa MaccuBa, IepeOOpHBIe
ITOPUTMBI, IBOMYHBIA MOUCK) U MPUBOJUTH MPUMEPHI HECKOJIBKUX aJTOPUTMOB
Pa3HOM CIOXKHOCTH JJIsl PEIIECHUS OJHOU 3a/1a4u;

BJIAJICHUE YHUBEPCAIbHBIM S3BIKOM IPOrPaMMHUPOBAHHUS BBICOKOTO YpPOBHS
(Python, Java, C++, C#), npeacraBieHusMH O O0a30BBIX THIAX JaHHBIX |
CTPYKTypax JaHHBIX, YMEHHE HCIOJIb30BaTb OCHOBHBIC  YIPaBIISIOLINE
KOHCTPYKLIMM, YMEHHUE OCYILIECTBIATh AHAINW3 NPEIJOKEHHOM MPOTrpaMMBbI:
OTIPEAETATh PEe3yAbTaThl padOThl MPOrpaMMBbl IPU 33JAHHBIX MCXOJHBIX JAHHBIX,
ONpENENATh, NPU KaKUX HCXOJHBIX JAHHBIX BO3MOYKHO IOJIyYEHHE YKa3aHHBIX



pE3yNbTAaTOB, BHISBIIATH JaHHBIC, KOTOPHIE MOTYT MPUBECTH K omHUOKe B pabore
IpOrpamMmbl, HOPMYIUPOBATH MPEITIOKEHUS 110 YIYUIICHUIO MPOTPAMMHOTO KOJIa;

YMEHHUE CO3/[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI U
JIEMOHCTPAlMOHHBIE MaTEPUAbl C UCIOJIb30BAHUEM BO3MOXKHOCTEN COBPEMEHHBIX
MPOTrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB,;

YMEHHE UCIOJIb30BATh 3JICKTPOHHBIC TAOJMIIBI JIJIsI aHAJIN3a, TPEACTABICHUS
u  00pabOTKM  JaHHBIX  (BKJIOYas  BBIYUCIECHHUE  CYMMBI,  CPEIHErO
apu(pMETUYECKOTO, HaWOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIICHUs, MOAOOp JUHUU TPEHJa, PEIlCHUE
3aJ1ay IPOTHO3UPOBAHMS).

B npouecce u3yueHus kypca UHGOPMATHKU YriayOJn€HHOro ypoBHS 6 11
Knacce oOydaromuMmuca  OyayT  JOCTUTHYTHI — CIEAYIOIIHE  IPEAMETHBIC
pEe3yJbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIE KObI, JOIMYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHUE COOOIIECHUN (MpePUKCHBIE KOJbI), HMCIO0JIb30BAaTh MPOCTEUIIINE
KO/JIbI, KOTOPbIE MO3BOJISIIOT OOHAPYKUBATh M UCIPABIIATH OIMMOKHU MpHU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHMUS] TIPH HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIUITHI
pabOThI MPOCTHIX AITOPUTMOB CXKATUS JAHHBIX;

YMEHHE pellaTh aJrOpUTMHUUYECKUE 3a/Jaud, CBSI3aHHBIC C aHAIW30M rpados
(3aJauyn  MOCTPOEHUS ONTUMAJILHOTO TYTH MEXAYy BepuIMHaMu Tpada,
ONpENENICHUs]  KOJIMYECTBA  PA3NUYHBIX  NyTe€d  MEXAYy  BEpIIMHAMU
OpPUEHTHUPOBAHHOTO AIMKIMYECKOTO Tpada), YMEHHE HCIOIb30BaTh JEPEBbs MPHU
aHaNMM3€¢ W TIOCTPOCHUU KOJOB M Ui TPEACTABICHUS apUPMETUYECKUX
BBIpAXEHUMN, TIPU PELICHUU 3a/1a4 TTOMCKA U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPBHI O 33JJaHHOMY QJITOPUTMY, pa3padaThiBaThb U1 0OOCHOBBIBATH BBIMTPHIIIHYIO
CTPaTEruio Urphl;

yMEHUE pa3pabaThiBaTh W PEATU30BBIBATH B BHUJE MporpamMM 0a30BbIC
QITOPUTMBI, YMEHHE MCMOJIb30BaTh B MpOTrpaMMax JIaHHBIC Pa3IMYHBIX THUIIOB C
YYETOM OTPAHMYECHUN HA JMANA30H UX BO3MOXHBIX 3HAYCHUU, NMPUMEHATH NPHU
pelIeHUH 3a/1ad CTPYKTYPhI JaHHBIX (CIUCKH, CIIOBApU, CTEKU, OUEPEIH, EPEBDH),
WCIIOJIb30BaTh 0a30BBIE OMEpAMM CO CTPYKTypaMH JaHHBIX, TPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIE TTOAMPOTPAMMEI JJII 00paOOTKH YUCIOBBIX JTAHHBIX
U CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MPU pa3pabOTKe MporpaMm OHOIMOTEKU
NOANPOTpaMM, 3HaTh (DYHKIIMOHAIbHBIE BO3MOXKHOCTH HMHCTPYMEHTAJIbHBIX
CPEIICTB Cpebl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJCTBA OTJIAJIKH MPOTPAMM B
cpezie NporpaMMUPOBaHUS], YMEHUE JOKYMEHTUPOBATH MPOrPAMMBI;

YMEHHE CO37aBaTh B€O-CTPAHULIBI,



BIIAJICHUE OCHOBHBIMH CBEICHUSIMH O 0a3ax MaHHBIX, UX CTPYKTYpE,
CpeIcTBax co37aHUs M pabOThl C HUMH, YMCHHE HWCIOJIb30BaTh TaOIMYHbBIE
(penauroHHbIe) 0a3bl JAHHBIX (COCTABIATH 3aMPOCH B 0a3aX JAHHBIX, BBIMOJHSIThH
COPTUPOBKY U TMOMCK 3amuceil B 0aze JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0azy
JTAHHBIX) ¥ CIIPABOYHBIE CUCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIBIOTEPHO-MATEMAaTHICCKUE MOJICIH /I aHAIN3a
O0OBEKTOB M TIPOIECcCOB: (OPMYIUPOBATH IIEIh MOJCIUPOBAHUS, BBITIOIHSTH
aHaJM3 Pe3yJIbTaTOB, IOJYYEHHBIX B XOJ€ MOJECIMPOBAHMS, OLICHUBAThH
COOTBETCTBHE MOJIEIN MOJICIUPYEMOMY OOBEKTY WIIM MPOIECCY, MPEACTABISTH
pe3ynbTaThl MOJCIIUPOBAHUS B HATJISIIHOM BHJIE;

YMEHUE OpraHW30BBIBATH JUYHOEC HWH()OPMAIMOHHOE TMPOCTPAHCTBO C
WCITOJIb30BAHUEM PA3UYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTUH, IOHUMaHHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX NMPHHIIMIIOB PabOTHI, BO3MOKHOCTEH W OTPaHUUICHUS
MIPUMEHEHUST TEXHOJIOTH MCKYCCTBEHHOTO HWHTEIUICKTa B Pa3IUYHBIX 00JIACTSX,
HaJIMYME TIPEICTABICHUHA O Kpyre perraeMbIX 3a7ad MAIIMHHOTO OOyYCHUS
(pacrio3HaBaHusl, KJIacCU(PUKALMKA ¥ TTPOTHO3UPOBAHUS) HATMYKUE MPEACTABICHUMA
00  WCMONB30BAaHUU  HMHPOPMAIMOHHBIX  TEXHOJOTHMH B Pa3IUYHBIX
npodeccCuoHaTbHBIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne /i Konrtpoannbie | Ilpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
Pa3nen 1. HudpoBasi rpaMoTHOCTH
11 KomneioTep - yHHBEpCalIbHOE YCTPOHUCTBO 5
' 00pabOTKH JaHHBIX
1.2 [IporpammHuoe obecreueHue
1.3 KomnrerorepHslie cetu
14 NudopmarnmonHas 6€301MacHOCTb 2
Htoro no pazneny 24
Pa3nen 2. TeopeTrnueckue 0CHOBbI HHPOPMATHKH
[TpencraBienue nHGpOpMaIUK B
51 pex hopmart 19 5
KOMITbIOTEpE
2.2 OcCHOBBI anreOpsl JIOTUKU 14
2.3 Komnelorepnas apupmeruka 7 1
Hroro no paszneny 40
Pa3zpnen 3. AllroputMbl M IporpaMMHUpOBaHHE
3.1 BBenenne B mporpaMMupoBaHHe 16 0.5
3.2 BcnomorarenbHble anropuTMBl
3.3 YuciieHHBIE METObI
3.4 AnropuT™MbI 00pabOTKH CUMBOJIBHBIX




JaHHBIX

3.5 AnropuT™Mbl 00pabOTKH MacCHBOB 10 3.5
Wroro no pazueny 44
Pa3nen 4. UndopManoHHbIe TEXHOJIOTHHU
4.1 O06paboTKa TEeKCTOBBIX JOKYMEHTOB 2.5
4.2 AHann3 JaHHBIX 3
Hroro no pazgeny 14
PezepBHOE Bpems 14
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Ne /i Konrtpoabnbie | Ilpakruueckue
MPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoThbI
pecypchbl
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
WNudopmanus n uHGopMamoHHbIe
1.1 dopman opvan 10 2.5
MIPOIIECCHI
1.2 MonenupoBanue 8 2
Hroro o pasneny 18
Paznen 2. AliropuT™Mbl M MPOrpaMMHPOBaHUE
2.1 DNEeMEHTHI TEOPUH AJTOPUTMOB 6 1
2.2 AJTOpUTMBI U CTPYKTYPBI JaHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
2.3 PHEHTHP 16 45
POrpaMMHUPOBAHUS
Hroro 1o pasneny 50
Paznen 3. UndopmaumoHHbie TEXHOJTOTHT
31 KomnbroTepHo-maTeMaTHuecKoe 8 5
' MO/IEJINPOBaHUE
3.2 basbr nanHbIX 10
3.3 Be06-caiiTbr 14
3.4 KomnbrotepHas rpaguka 3.5
3.5 3D-MonenpoBanue 3




Hroro no pazaeny

48

PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5







HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbBbIE
N Hara o
0 nudposbie
Tema ypoxa Konrposbubie | IlpakTuyeckue | H3YIECHH
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI s
pecypchl

TpeboBaHMs TEXHUKH O€30MIaCHOCTH U

1 TUTHUEHBI IPH paboTe C KOMIIbIOTEPAMU U 1
JPYrUMH KOMIIOHEHTaMH U(PPOBOTO
OKPYXKCHUS

5 [TpuHLIMIIBI paOOTHI KOMITBIOTEPOB U 1
KOMIIBIOTEPHBIX CUCTEM

3 OOMeH 1TaHHBIMU C ITOMOIIBIO LIHH. 1
KoHTpoieps! BHEIIHUX YCTPOUCTB

4 ABTOMaTHYECKOE BBIIIOJIHEHUE TPOIPAMMBbI 1
IIPOLIECCOPOM
OneparnBHas, NOCTOSTHHAS U

5 JOJrOBpeMEHHast MaMATh. KoHTposiepbl 1
BHEIIIHUX yCTpOMCTB. IIpsmoit noctym k
namsATu

6 CoBpeMEHHbBIE KOMIIBIOTEPHBIE 1
TEXHOJIOTHH
[Iporpammuoe obecrnieueHue

7 KOMITBIOTEPOB, KOMIIBIOTEPHBIX CUCTEM U 1
MOOWJIBHBIX YCTPOUCTB

8 CucreMHOe MporpaMMHOE OOecTieueHue. 1

OrnepalinOHHBIE CHCTEMBI




Yrunutel. J{paiiBepbl yCTpOUCTB.

9
[TapanmnensHOE MPOrpaMMHUPOBAHHE

10 WHCTammsamus 1 AeUHCTAIUIALUS
MPOrPaMMHOTO O0eCTICUeHUs
®daiisioBble cucTembl. [[puHIHIBI

1 pasMeleHus 1 UMEHOBaHHs (DaiiiioB B
nonroBpeMeHHON namsTH. [1labaoHb! s
ONMCaHUA rpynin QaityioB
3akoHoaarenbcTBO Poccuiickoit

12 ®denepanyu B 00JIACTH MPOTPAMMHOTO
obecrieueHus U JaHHbIX
[TpUHIMIIBI TOCTPOCHUS U allapaTHbIC

13 KOMITOHEHTBI KOMIIBIOTEPHBIX CETEH.
CereBble IPOTOKOJIBI

14 Cetb UnTEepHET

15 Paspenenue IP-cetn Ha moacetu ¢
MIOMOIIBIO0 MacoOK MoJiceTei

16 CereBoe aIMUHUCTPUPOBAHHE
Bune! nestenpHocTr B cetu UHTEpHET.

17 CepBucsl UnTepHera. ['ocynapcTBeHHbIE
AIIEKTPOHHBIE CEPBUCHI M YCIYTH

18 HNudopmannonHas 6€30macHOCTb

19 BpenonocHsle nporpamMmmHoe obecriedeHue
U METOJIbI O0pHOBI ¢ HUM

20 [TpakTrueckas paboTa 1o Teme
" AHTUBUPYCHBIE TPOrPaMMBbI"

21 Opranu3zanus JMYHOTO apXHUBa




uH(popmanuu. PezepBHOE KOMTMPOBAaHUE.
[TaponbHas 3amuTa apxuBa

22

HIudpoBanue JaHHBIX

23

Anroput™m mudppoBanus RSA.
Creranorpadus

24

[TpakTrueckas paboTa 1o Teme
"[lIndpoBanue naHHBIX"

25

Wudopmarnivs, 1aHHbIE U 3HAHHUSL.
WudopmaninoHHbIe TPOIECCH B IPUPO/IE,
TEXHHUKE 1 00IIECTBE

26

HenpepbiBHBIC ¥ TUCKPETHBIC BETMYUHBI U
curHaibl. Heo0X0MMOoCTh TUCKpETU3auU
UH(POPMAIINH, IPETHA3HAYCHHOMN JIJIS
XpaHEeHUs, TIepe1adyu U 00paboTKH B
UPPOBBIX CUCTEMAX

27

I[BOI/ILIHOC KOOAUPOBAaHUC. PaBHOMepHLIe n
HCPaBHOMCPHBIC KOJbI. HCKOI{I/IPOBaHI/Ie
COO6H_ICHI/II71, 3allMCaHHBIX C TIOMOIIIBIO
HCPaBHOMCPHBIX KOJI0OB

28

Ycenosue @ano. [loctpoenue o1HO3HAYHO
JEKOIMPYEMBIX KOJIOB C IIOMOILBIO JEPEBA.
I'pad An. A. Mapkosa

29

EnuHutis u3smMepeHust KoauyecTBa
uHpopManuu. AnpaBUTHBIA TOIXO K
OLIEHKE KOJIMYeCTBa UH(OpMAIIH

30

CucTeMbl CUACIIEHUS

31

ITepeBoa uncesn U3 OHOM CUCTEMBI
CUHCJIEHUS B IPYI'yIO




32

J_—[BOI/ILIHaﬂ, BOCbMCpHUYHAA U
mecTHaguaTepuIHas CUCTEMbI CUHMCIICHUS,
CBsA3b MCIKAY HUMU

33

,Z[BOI/I‘-IHaSI, BOCBMCpHUYHAA U
mecTHaguaTepuIHas CUCTEMbI CUHMCIICHUS,
CBsA3b MCIKAY HUMU

34

I[BOI/I‘-IH&SI, BOCBMCpHUYHAA U
mecCTHaauaTcpuIHasg CUCTCMbI CUHUCIICHUA,
CBA3b MCXKIY HUMU

35

Apudmernueckue onepaiuu B
MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS

36

TponuHas ypaBHOBEIICHHAs CUCTEMA
CUYMCIICHUS

37

I[BOI/I‘IHO-,I[GCSITI/I‘IHEIH CHUCTEMAa CUUCIICHUA

38

KonnpoBanue TekcToB

39

PactpoBoe xoaupoBanue n3o0paxeHui

40

[TpakTryeckas pabora o Teme
"Iuckpernsanus rpaguueckon
uHpopmanun"

41

I[BeToBbIe MOAenu. BekTopHoe
KoaupoBaHue. @opmarsl (aitsios.
Tpéxmepnas rpadpuka. @pakranbHas
rpaduxa

42

KoaupoBanue 3Byka. OueHka
UH(OPMAIIMOHHOTO 00BEMA 3BYKOBBIX
JTAHHBIX MPU 33JIaHHBIX YaCTOTE
JTUCKPETU3AIUN U Pa3PsITHOCTH
KOJIUPOBAHUS




43

[TpakTrueckas paboTa 1o Teme
" JluckpeTrusarus 3ByKoBo nHGpopMauu'"

44

OcHOBBI aJIreOphl JOTUKU

45

Jlornueckue oneparuu. Tabauibl
WCTUHHOCTHU

46

Jlornueckue BeipakeHus. Jlornueckue
TOXIeCTBa. Jloka3aTeIbCTBO JJOTHUYECKUX
TOXKJIECTB C IIOMOIIBIO TA0IUI] UICTUHHOCTHU

47

[TpakTrueckas paboTa 1o Teme
«[TocTpoenue u aHanu3 TaOIHIL
UCTUHHOCTHU B TaOJMYHOM IMPOLIECCOPE»

48

Jlornueckue OIcpanyu 1 Oorcpannuun HaJl
MHOXCCTBaAaMHU

49

Jlormueckue OoIcpanru 1 onepanri Haxq
MHOXECTBaMU

50

3aKoHBI anTeOphl JIOTUKU. DKBUBAJICHTHHIE
npeoOpa30BaHUsl IOTHUECKUX BHIPAKCHHI

51

Jlornueckue ypaBHEHUS U CUCTEMBI
ypaBHEHUH

52

Jlornueckue GyHKIMH. 3aBUCUMOCTh
KOJIMYECTBA BO3MOYKHBIX JIOTHUECKUX
(GyHKLUH OT KOJIMYECTBA apTyMEHTOB.
[TonHbIE cUCTEMBI TOTHUECKUX (QYHKIUI

53

Kanonuueckue Gpopmbl JTIOTHUECKUX
BbIpaskeHM1. COBEpILIEHHbIE
JU3bIOHKTUBHBIE U KOHBIOHKTUBHbIE
HOpMaJsibHbIE ()OPMBI, ATTOPUTMBI X
MOCTPOEHUS 10 TaOJIUIIE UCTUHHOCTH




54

Jlormueckue 3JIeMEHTEI B COCTaBE
KOMIIBIOTEPA

55

Tpurrep. Cymmarop. MHoropaspsaHblit
CyMMAarop

56

ITocTpoeHune cxem Ha JIOTUYECKUX
3JIEMEHTaX. 3alKCh JJOTUYECKOIO
BBIPAKECHMUSI 110 JIOTUYECKOU CXeMe

57

MukpocxeMbl U TEXHOJIOTUS UX
IIPOU3BOJICTBA

58

[IpencraBieHue 1ENbIX YUCEN B TAMSITH
KoMIlbtoTepa. OrpaHUYeHHOCTh IUaNa30Ha
YUCCII IPpHU OIrpaHUYCHUHN KOJIUYCCTBA
pa3psanoB. [lepenonnenue pa3psagHoi
CCTKHN

59

be33HakoBbI€ U 3HAKOBBIE JaHHBIE.
3HaKOBbIN OUT. [[BOMYHBII
JIOTTOJTHUTENbHBIN KOJI OTPULIATEIIbHBIX
qucen

60

[ToGuTOBBIE TOrHYECKHE ONEPALIHH.
Jlormueckuii, apupmeTnuecKkuii u
HUKINYECKUM CIBUTH

61

IudpoaHue ¢ MOMOLIbIO TOOUTOBOM
onepauuu «ucknovaroniee MJIN»

62

HpCI[CTaBJ'ICHI/IC " XPAaHCHUC B IMaMATU
KOMITILIOTCPA BCHICCTBCHHLIX YUCCIT

63

BrinonHenune onepanuii ¢ BEIECTBEHHBIMU
YHCIIaMU, HAKOIIJIEHHE OIMOOK TpH
BBIYHUCIIEHUIX




[TpakTuueckas pabota no Teme «l3ydenue

64 MOPA3PS,AHOTO MAIIMHHOTO MPEACTABICHUS 1 1
LEJIBIX M BELIECTBEHHBIX YHCEID)

65 AHanu3 anropuTMoB 1
Oralnbl pelieHus 3a/1a4 Ha KOMIIBIOTEPE.

66 HHCTpyMEHTAIIBHEIE CPEICTBRA: 1
TPAHCIATOP, OTJIAAYUK, TPO(YUITHPOBIIUK
Cpena nporpammupoBanwst. Kommumsiust

67 Y MHTEPIIPETAIUS IPOTPAMM. 1
Bupryansaeie Mamnbl. MIHTErprpoBanHas
cpena pa3paboTKu

68 MeToap! OTJIaZIKU IPOTPaMM 1

69 Tumnsl nepeMeHHbIX B A3bIKE 1
IpOTrpaMMUPOBAHUS

70 O0paboTKa HebIX YUCe 1

71 O6paboTka BeIeCTBEHHBIX YHCEI 1

72 CiyualiHble U IICEBAOCITYYalHbIE YnCIa 1

73 Bersnenus. CioxHble ycloBus 1

74 [{ukisl ¢ ycnoBueM 1
[{uKIBI IO TEPEMEHHOM.

75 B3anmo3aMeHs1eMOCTb pa3InYHbIX BUIOB 1
ITUKJIOB

76 O06paboTka HaTypaJIbHBIX YHCET C 1
UCTIOJIb30BaHUEM LIUKJIOB
HaxosxaeHne Bcex MpOCThIX YUCEI B

77 3azaHHOM Juana3one [Ipaktudeckas 1 0.5

pa60Ta mo TeMe «PeleHye 3agad METOI0M




nepedopay

78 WNuBapuaHT nuKiIa

79 JlokyMEeHTHPOBaHHE MPOrPaMM

80 O06paboTka TaHHBIX, XPAHSIINXCS B
daiinax

81 Paz0Ouenue 3agaun Ha oA3aAa4YH
Hcnonp3oBaHue CTaHIApPTHON OUOINOTEKH

82 s3bIKa TIporpaMMupoBanus. [logxmrouenme
OMOIMOTEK MOAIIPOTPAMM CTOPOHHHX
IIPOU3BOUTENIEH

83 [ToamporpamMmsl (Tpoueaypsl U G YHKITUN)

84 [ToamporpaMmsl (Tpoueaypsl U HYHKIIUHN)

g5 [IpakTuyeckas pabora o Teme
"PazpaboTka nmoamporpamm"
Pexypcus. PexkypcuBHble 00bEKThI

86 (ppakransl). PekypcuBHble npoueaypsl U
¢yukun. Mcnonb3oBaHue cTeka ais
OpraHu3aIlH PEKYPCUBHBIX BHI30BOB

87 [TpakTrueckas paboTa 1o Teme
"PexkypcuBHBIE TOITPOrPaMMBbI"

88 MonynabpHBII HPUHLKII IIOCTPOCHUS
IpoTrpaMM

89 YucieHHbIe METOIBI

90 [TpakTrueckas paboTa 1o Teme
«HucneHHoe penieHue ypaBHEHUIN»

01 Hcnonp3oBaHne TUCKPETU3ALNUN B

BBIYUCINUTCIIBHBIX 3a1adax




92

[TpakTrueckas paboTa 1o Teme
«IpubnmxEHHOE BIUKCICHHUE JITUH
KPUBBIX U IUIOIIAAEH Quryp»

93

[Tpaktuyeckas pabdora mo reme «Ilonck
MakcuMyMma (MHHUMYMa) (QyHKITUN

94

O0paboTka CUMBOJIBHBIX TAHHBIX.
AAropuT™MBI 00pabOTKH CUMBOJIBHBIX
CTPOK: MOJICYET KOJIMYECTBA MOSBICHUI
CHUMBOJIa B CTPOKE

95

AnropuT™MBI 00paObOTKH CHMBOJIBHBIX
CTPOK: pa30MeHNEe CTPOKH Ha CII0BA IO
POOEJIbHBIM CUMBOJIAM

96

AnropuT™MBI 00paObOTKH CHMBOJIBHBIX
CTPOK: ITOMCK MOJACTPOKU BHYTPH JTaHHOU
CTPOKH; 3aMEHA HAWICHHON NIOJACTPOKU Ha

JIPYTYIO CTPOKY

97

[TpakTrueckas paboTa 1o Teme
"OG6paboTKa CTPOK C UCTIOJIB30BAHUEM
(GyHKIMHI cTaHJapTHOM OMOIMOTEKH SI3bIKa
IIPOrpaMMHUPOBAHUS"

98

['eneparyist coB B 331aHHOM alihaBUTE

99

MaccuBBI U ITOCIIEA0BATEIHLHOCTH YHUCE.
[TpakTudeckas paboTa 1mo Teme
"3amnosxgenue maccusa'

0.5

100

O06001IEHHbIE XapaKTEPUCTUKH MAaCCHBa

101

JIMHEeWHEBII TONCK 3aJaHHOT0 3HAUECHUS B
MmaccuBe. [IpakTudeckas pabora mo reme
"JInHEeNHBIN NOKUCK 3aJaHHOrO 3HAUEHUS B

0.5




maccuse"

[IpakTuyeckas padora no Teme "[lonck

102 MUHUMAaJIBHOTO (MaKCUMaJIBHOTO) 1 1
3JIEMEHTA B YHCJIOBOM MaccuBe"
CopTupoBKa 0 JHOMEPHOTO MaCCHBA.

103 IIpocThie METOBI COPTUPOBKH. 1 05
[Tpaktuyeckas pabdora o reme "[IpocTeie '
METO/Ibl COPTUPOBKHU MaccuBa"
CoptupoBka ciusiHueM. beicTpas

104 COPTHUPOBKA MAacCHUBA (AJITOPUTM 1 05
QuickSort). ITpakTuueckas pabora 110 TeEME '
"beicTpas copTupoBka Maccupa”
JIBOMYHBII MIOUCK B OTCOPTUPOBAHHOM

105 maccuBe. [IpakTndeckas pabora o reme 1 0.5
" JIBOMYHBIN MTOUCK"

106 JIByMepHBbIE MaCCHBBI (MaTpPHUIIBI) 1

107 AAropuT™Mbl 00pabOTKH MaTpPHUIL 1

108 Pemenne 3amau ananusa JaHHBIX 1

109 CpencTBa TEKCTOBOTO MpoIieccopa 1

110 KomnrerorepHast BEpCTKa TEKCTa 1
[TpakTrueckas pabota no teme "Bépcrka

111 JIOKYMEHTOB C MaTEMaTUYECKUMHU 1 1
dopmymnamu"

112 HNHCTpyMEHTBI pELEH3UPOBAHHUS 1

113 [TpakTuyeckas padora o Teme 1 1
"MHoOrocTpaHu4HbIE JOKYMEHTHI"

114 Ob6naunsle cepBuchl. KomiekruBnas 1 0.5




pabota ¢ nokymentamu. [Ipaktuyeckas
pabora o Teme "KomnexktuBHas pabota ¢
JIOKyMEeHTaMu"

115

Ananus JaHHBIX. bonpmme JaHHBIC

116

MamwunaHOE 00y4ueHue

117

AHaJIM3 JaHHBIX C TIOMOIIBIO 3JIEKTPOHHBIX
Ta0JIUIL

118

[TpakTrueckas pabota nmo Teme "AHanus
JAHHBIX C MTOMOIIBIO JIEKTPOHHBIX
Tadymmn"”

119

[Toctpoenue rpagukoB GyHKIHH.
[TpakTuyeckas pabora no Teme
"HarnsiiHoe npezicTaBiIeHue pe3ylibTaToB
CTaTUCTHUYECKONW 00paOOTKU JAHHBIX B
BUJIC IMarpaMM CpeICTBaMH pelakTopa
AJIIEKTPOHHBIX Ta0IUIT"

0.5

120

Jluauu tpenaa. [lpaktuueckas padoTa mno
teme "[logbop nuHUM TpeH.a,
IIPOrHO3UpOBaHUE"

0.5

121

[Ton6op napamerpa. [IpakTuueckas padora
1o TeMe "YucaeHHoe peleHne ypaBHEHUI
¢ oMouibo noadopa napamerpa”

0.5

122

OnTumu3zanus Kak OMCK HaWJIy4dlIero
pEILIeHNs B 3aJaHHBIX YCIOBHSX.
[TpakTuyeckas pabdora no reme "Perienue
3a/1a4 ONTUMHU3ALUH C IOMOLIBIO
AJIEKTPOHHBIX TaOIHI"

0.5

123

PesepBHOE Bpems




124 PeszepBHOE Bpems 1
125 PesepBHOe Bpems 1
126 PeszepBHOE Bpems 1
127 PezepBHOE Bpems 1
128 PesepBHOe Bpems 1
129 PezepBHOE Bpems 1
130 PeszepBHOE Bpems 1
131 PesepBHOE Bpems 1
132 PezepBHOE BpeMms 1
133 PesepBHOE Bpems 1
134 PesepBHOE Bpems 1
135 PezepBHOE BpeMms 1
136 PesepBHOE BpeMms 1

OBIIEE KOJIMYECTBO YACOB I10

[TPO'PAMME

136

21.5




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbBbIE
Ne flara uudposbie
o/ Tema ypoka Beero Kontpoabubie | Tlpakruyeckue | H3ydeHm | o pasoBaTEIbHBIE
padoThbI padoTbl s pecypebi
1 KonnyectBo nnpopmanmu 1
ANTOPUTMBI C3KaTHS TaHHBIX 1
Anroputm Xaddmana 1
[Ipaktuyeckas padora mo teme "CxxaTue
4 JTAaHHBIX C MTIOMOULIBIO AITOPUTMA 1 1
Xadpdpmana"
5 Anroput™m LZW 1
AJNTOPUTMBI C3)KaTHUs JAHHBIX C TOTEPSIMHU.
6 [TpakTuyeckas pabora no reme "Cxatue 1 05
TaHHBIX ¢ ToTepsMu (anroputmsl JPEG, '
MP3)"
CKopocTh nepeiaum JaHHBIX 1
[ToMex0oyCTONYMBBIE KOJIBI 1
9 [TpakTrdeckas paboTa 1mo Teme 1 1
"[TomexoycToitunBbie KOIbI"
Cucrembl. KOMIIOHEHTHI CHCTEMBI U UX
10 B3anmojeiicTeue. CucTeMHbI 3D dexT. 1
VYnpasieHne Kak HUHPOPMaITMOHHBIN
nporecc. OOpaTHas CBs3b
11 Mogenu u MoaenpoOBaHue 1
12 ['padbr 1




13

Pemenue 3amau ¢ momonisto rpadoB

14 HepeBbs

15 OCHOBBI TEOPUU UTP
[IpakTrueckas padota mo teme "llonck

16 BBIMTPBILIIHON CTPATETHH B UTPE C TIOTHOM
nHpopmanuen"

17 CpencTBa HCKYCCTBEHHOT'O HHTEIIEKTA

18 [IpakTuyeckas padora o Teme "Cpencraa
MCKYCCTBEHHOTO MHTEJIJIEKTa"
dopmanuzaiys MOHATHS alTOPUTMA.

19 Mamuna TrlopHHra Kak yHUBepcaibHast
Mozelb Beruucienuil. Tesuc Yépua—
TrropuHra
[TpakTrueckas paboTa 1o Teme

20 "CocTaBJIeHHE TTPOCTOM MTPOTPAMMEI JIJIS
MamuHbl Teropunra'

21 Mammna IToctra

22 HopwmansHsbie anropugmer Mapkosa
ANTOPUTMHUYECKH HEpa3peIINMbIC 3a/1a4H.

23 3anaya ocraHoBa. HeBO3MOXKHOCTE
ABTOMATHYECKOUW OTJIAJIKHA MTPOTPaMM

24 CJ0KHOCTh BBIYMCICHUN
[Torck MPOCTHIX YUCEIN B 3aJaHHOM

25 JIMara3oHe ¢ MOMOIIbIO AITOPUTMA
«pemnieto IparocheHar

26 [Tpaktuyeckas pabdora no Teme "[lonck

IMMPOCTBIX YHUCCI B 3aJIaHHOM I[I/IaHa30He"




27

MHuoropa3zpsiHble 1ielible YUCIia, 3a1a4u
JUIMHHOM apu(pMeTuKu

28

[IpakTuyeckas padora o Teme
"Peanu3aius BBIYMCICHUM C
MHOTOpPa3psIHBIMUA YHCIIaMH"

29

CrnoBapu (accollMaTUBHBIE MACCHUBHI,
0TOOpaxeHwus ). XAMI-TaOIUIIBL.
[Toctpoenue andaBUTHO-9ACTOTHOTO
CJIOBaps JIJIS 33/IaHHOTO TEKCTa

30

[TpakTuyeckas pabora o Teme
"TlocTpoenue anhaBUTHO-9ACTOTHOTO
cJoBaps 1S 33JaHHOIO TeKcTa"

31

AHanun3 TeKCcTa Ha €CTECTBEHHOM SI3BIKE.
Brinenenne mociaemoBaTeIbHOCTEH MO
nrabiony. PerynspHbie BRIpaKCHHS.
YacTOTHBINA aHATN3

32

[TpakTrueckas pabota no teme "AHanus
TEKCTa Ha €CTECTBEHHOM SI3bIKe"

33

Creku. Ananu3 MMPpaBUJIBHOCTU CKOOOYHOTO

BBIPpAXKCHUA

34

Beruucnenue apudmernueckoro
BBIPa)KEHUSI, 3aIIMCAaHHOTO B MOCT()UKCHOM

dbopme

35

[TpakTuyeckas padora o Teme
"Beruucnenue apupMeTuiaeckoro
BBIPa)KEHUSI, 3aIIMCAHHOTO B MOCT()hUKCHOM

dbopme"

36

O‘-ICpCI[I/I. Hcnons3oBaHue oucpeaun st




BPEMCHHOI'O XpaHCHHA JaHHBIX

37

[IpakTyeckas pabora o Teme
"Ucnonws3zoBanue ouepenu”

38

JepeBbs. Peanuzanus gepesa ¢ MTOMOIIBIO
CCBUIOYHBIX CTPYKTYp. J{BOoMuHBIE
(bunapubie) nepeBbs. [locTpoeHue nepesa
JUIS 33JJAHHOTO apH(PMETHIECKOTO
BBIPpAXXCHUA

39

[TpakTuyeckas pabora o Teme
"Ucnonbp3oBanue 1epeBbEB s
BBIYUCIICHHS apH(PMETHIECKUX
BbIpaXeHUI"

40

PexypcuBHBIC aropuT™MBI 00X0/1a JepeBa.
Hcronp30BaHue cTEKa M OUEPEIH IS
obxoma nepena

41

PexypcuBHBIC aropuTMBI 00X0/1a JepeBa.
Hcnonp30BaHue cTeKa U O9epe I s
o0xoma nepena

42

Anroputmsl Ha rpadax. [Toctpoenue
MUHHMaJIbHOTO OCTOBHOTO JepeBa
B3BEIICHHOTO CBS3HOTO
HEOpPUEHTHPOBAHHOTO rpada

43

O6xox rpada B rmyouny. O6xox rpada B
HIUPUHY

44

KonnuecTBo pa3auyHbIX MyTeH MEXIY
BEPILIMHAMU OPUEHTUPOBAHHOTO
alMKJINYecKoro rpada

45

AnroputMm JlefKCTpBI.




46

[TpakTrueckas paboTa 1o Teme
"Bpruncienue JUIMHBI KpaTyauilero myT1
MEXy BeplIuHaMu rpada (aropuT™
HetvikcTpsn)"

47

Aunroput™m ®@noitna—Y opiiasia

48

3ajauu, pellaeMble ¢ TOMOIIBIO
AUHaAMHUYCCKOIr'0o NporpaMMHUpOBaHUs:
BBIYHUCIICHHE PEKYPCUBHBIX (DYHKIIUI

49

[TpakTuyeckas pabora o Teme
"BbruncieHne peKypCcuBHbBIX (PYHKINN C
OMOUIbIO JUHAMUYECKOTO
porpaMMupoBaHus”

50

3amauu, perraeMbie ¢ TOMOIIBIO
JUHAMHYECKOI0 IPOrpaMMUPOBAHUSA:
MOACYET KOJIUYECTBA BAPUAHTOB

51

[Ipaktuueckas padota o teme "lloxcuér
KOJIMYECTBA BAPUAHTOB C MIOMOILBIO
JUHAMHYECKOIro IporpaMMupoBaHus”

52

3az[aq1/1, peuracMabIC C MTOMOIIBIO
JAUHAMHUYCCKOIro MporpaMMHUpOBaHUs:
3aJa4u OIITHUMU3alluH

53

[TonsiTue o mapagurmax
nporpamMmmupoBanus. O030p S3bIKOB
pOrpaMMHUPOBAHUS

54

[TonsiTHe 06 00BEKTHO-OPUEHTHPOBAHHOM
pOTrpaMMHUPOBAHUH

55

O0bekTsI U Ki1acchl. CBOMCTBA U METOIBI
00BEKTOB




56

OOBbEeKTHO-OPUEHTHUPOBAHHBIN aHANIN3

[IpakTyeckas pabora o Teme

S7 "Hcnonb30BaHne rOTOBBIX KJIACCOB B 1
nporpamme"

58 Pa3paboTka nporpamm Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO MOIX0AA
[TpakTuueckas padota "Pa3paboTka

59 MPOCTO MPOTPaMMBbI C UCIIOIB30BAaHUEM 1
KJ1accoB"”
Wukancymsuus. [Ipaktiuueckas padota mo

60 teme "Pa3paboTka kiacca, HCTIONb3YIOIIEro 0.5
WHKAICYJAInI0"

61 Hacnenosanue. [Tomumopduzm

62 [IpakTyeckas pabora Mo Teme 1
"Pa3paboTka nepapxuu kjiaccoB"
Cpenpl ObICTpO# pazpabOTKH MPOrPaMM.

63 [TpoexTrpoBanue nHTEpPEiica
MIOJTb30BATENS

64 [TpoexTupoBanue nunTepdeiica
MIOJTb30BATENIS

65 Hcnonp30BaHne TOTOBBIX YIPABISEMBIX
3JIEMEHTOB JUIsl TIOCTPOEHUs UHTepdetica
[TpakTuyeckas padora o Teme

66 "Pa3zpaboTka mporpamMMsl ¢ rpauuecKum 1
uHTepdeiicom"

67 W3yuenue BTOpOro sA3bIka

IpOTrpaMMUPOBAHUS




HSyLIeHI/IC BTOPOTI'O A3bIKa

68
POrpPaMMHUPOBAHUS
69 OTansl KOMIIBIOTEPHO-MAaTEMaTHIECKOTO
MOJICIIMPOBAHUS
JuckpeTu3anys npu MaTeMaTHUYECKOM
70 MOJICIIMPOBAHUH HENPEPHIBHBIX MPOIECCOB.
MoaenupoBaHU€e NBUKECHUS
71 [IpakTuyeckas pabora o Teme 1
"MopenupoBaHue ABUKEHUA"
MonenrpoBaHue OMOIOTUYECKUX CUCTEM.
72 [TpakTrueckas paborta 1mo Teme 0.5
"MopenupoBaHue OMOJIOTHUECKUX CUCTEM"
MatemaTtuyeckue MOJIENH B SKOHOMHUKE.
73 BrrancnuTenbHble SKCIIEPUMEHTHI C
MOJIeTISIMU
BepositHocTHBIE MOzienu. [IpakTuyeckas
74 pabota no Teme "MmuTanmonHoe 05
MOJIEIUPOBAHKE C TIOMOLIBIO METOJIA '
Mounre-Kapio"
75 KomnbroTepHoe MOI€IMPOBAHUE CUCTEM
yIpaBIeHUS
76 O6paboTka pe3yabTaTOB IKCIIEPUMEHTA
77 Tabnuunble (pensuroHHbIE) 0a3bl TaHHBIX
[Touck, copTUpOBKA M PHIBTPALIUS
78 JTAHHBIX. 3aIPOCHI HA BRIOOPKY JTaHHBIX.

3ampockl ¢ mapaMeTpaMu. Beraucisiemble
OJIsL B 3a1pocax




ITpakTrueckas padota mo Teme "Padora ¢

79 . .
roToBOM 0a30i JaHHBIX"
MHuoroTabaudHbie 0a3bl TaHHBIX. THITBI

80 cBsizel Mexay Tabiuuamu. Buemnuit
kitoy. LlenoctHOCTh 0a3bl TaHHBIX
[IpakTuyeckas pabora o Teme

81 "Pa3paboTka MHOTOTaOIMYHOM 6a3bl
TaHHBIX"

82 3anpockl K MHOTOTA0JIMYHBIM Oa3amM
TAHHBIX

83 [TpakTrueckas pabota mo Teme "3ampockl K
MHOTOTa0IM4YHON 0a3e JaHHBIX"

84 S3bIk ynpaBieHust gJaHabiMu SQL
[IpakTyeckas pabora Mo Teme

85 "VrpaBieHue JaHHBIMH C IIOMOIIBIO SI3bIKA
sQL”

86 Hepensunonnsie 6a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

87 HHTepHeT-IpUiIoKeHus
ITonsiTHE O CEPBEPHON U KIUEHTCKOU

88 qacTax caiita. TeXHONOTUS «KITHEHT —
cepBep», €€ JOCTOMHCTBA U HEJOCTATKU

89 OcHogsl s13p1ka HTML

90 [TpakTrueckas pabota no teme "Co3nanue
TEKCTOBOM BeO-CTpaHUIIbI"

91 OcHoBbl si3p1ka HTML

92 OcHogsl s13p1ka HTML




[IpakTuueckas padora mo teme "Co3znanue
BeO-CTpaHUIIbl, BKIIOYAIOIIEH

93 . 1
MyJIbTUMEANNHBIE 00BEKTHI (PUCYHKH,
3BYKOBBIC JJaHHBIE, BUI€0)"

94 OcHoBbI KackagabIX Tabmui ctrieii (CSS)
[IpakTuyeckas pabora o Teme

95 "OdopmIieHIE CTPAHUIIBI C TTOMOIIBIO 1
KaCKaIHbIX TaOuI cTuieii"

96 Cuenapuu Ha si3b1Ke JavaScript

97 Cuenapuu Ha si3bike JavaScript

98 ®opMbI Ha BEO-CTpaHHIIE

99 [IpakTuyeckas padora o Teme "O0paboTKa 1
TaHHBIX Gopm"

100 Pa3smemenue Beb-caiiTo. Ycimyra
XOCTHHTa. 3arpy3ka QailyioB Ha calT
Kanpuposanue. Ucnpasnenue

101 nepcnekTuBbl. [ ucrorpamma. Koppekuus
YpOBHEHN, KOPPEKITHUS IIBETA.
OO0eciBeunBaHKE IIBETHBIX N300paKeHUI
BBoj n300paskeHui ¢ HCTIONIb30BAaHUEM

102 pa3IMYHBIX TU(GPOBHIX YCTPOUCTB. 0.5
[TpakTryeckas padora no Teme "O6paboTKa '
udpoBbix pororpadmit"”
Perymis. Pabota ¢ o6nactsamu. OUIBTPHI.

103 [TpakTuyeckas pabdora no reme "Perymib 0.5
dpoBbIX poTorpaduii"

104 MHorocnoitHbie n306paxenus. TeKcToBbIE




cioun. Macka ciog. Kananbel. Coxpanenue
BbIJIEJICHHON 00JacTu

[IpakTuyeckas padora o Teme

105 1
"MHorocoinble n300paxeHus"
[ToaroroBka WILTIOCTpAIHA sl BEO-CaliTOB.

106 [IpakTuyeckas pabora o Teme 0.5
" AHMMHpPOBaHHBIE H300paxKeHus"

107 Bekropnas rpaduka. Bekropuzamus
PacTpOBBIX U300PAKEHHIM

108 [TpakTuyeckas pabora no reme "BekropHas 1
rpaduka"

109 [TpuHIMIBI TOCTPOEHUS U PETAKTUPOBAHUS
TPEXMEPHBIX MOieIen

110 [TpakTideckas padota mo Teme "Co3nanue 1
IPOCTBIX TPEXMEPHBIX Mojienen"

111 Cerounbie Moaenu. Marepuasl

112 [TpakTuyeckas padora no teme "CeTouHble 1
Mozenn"

113 MozenupoBaHie UCTOYHUKOB OCBEIIECHUS.
Kamepsl

114 [TpakTrueckas paboTa 1o Teme 1
"Pennepunr"

115 AnautuBHble TeXHOJOTUU (3D-nipuHTEpHI)

116 [ToHsiTHE O BUPTYANbHON peaTIbHOCTH U
JIOTIOJTHEHHOM peabHOCTH

117 PesepBHOoe Bpems

118 PesepBHOe Bpems




119 PeszepBHOE Bpems 1
120 PesepBHOE Bpems 1
121 PeszepBHOE Bpems 1
122 PeszepBHOE Bpems 1
123 PesepBHOe Bpems 1
124 PeszepBHOE Bpems 1
125 PeszepBHOE Bpems 1
126 PesepBHOE Bpems 1
127 PezepBHOE BpeMms 1
128 PesepBHOE Bpems 1
129 PesepBHOE Bpems 1
130 PezepBHOE BpeMms 1
131 PesepBHOE Bpems 1
132 PesepBHOE Bpems 1
133 Pe3epBHOE Bpems 1
134 PesepBHOE Bpems 1
135 PesepBHOE BpeMms 1
136 Pe3epBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I1O 136 36.5

I[TPOTPAMME







IPOBEPSIEMBIE HA EI'D 110 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpeOoBaHUSA

IIpoBepsiemble TPeGOBaHUS K NPeIMETHBIM pPe3y/JbTATAM OCBOEHUSI
OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

1.

3namo (nonumams)

11

Ilonnmanue OCHOBHBIX IIPUHIHAIIOB yCTpOﬁCTBa u q)YHKLII/IOHI/IpOBaHI/IH
COBPCMCHHBIX CTAllMOHAPHBIX H MOOMJILHBIX KOMIIBIOTCPOB;, TeHI[eHLII/II\/JI
Pa3BUTHA KOMIIBIOTCPHBIX TGXHOJIOFI/II\/JI; BJIaJJCHUC HaBbIKaMH pa6OTI)I C
OIICPpadOHHbBIMM CHUCTEMaMH MW OCHOBHBIMH BHIAAMH IIPOI'PaMMHOI'O
obecneyeHus JJIA pCUICHUA y‘Ie6HHX 3aJa4 8(0) B]':>I6paHHOI71

cricnyajin3anuu

1.2

Hamuuune HpeI[CTaBJ'IeHI/Iﬁ 0 0a30BBIX IIPUHOUIIAX OpraHu3alvi M

(YHKIIMOHUPOBAHMSI KOMITBIOTEPHBIX CETEH

1.3

IlonnMaHUe OCHOBHBIX NPUHOUIIOB JUCKPETU3ALlUNU PA3JINYHBIX BHUIOB

uH(popManun

14

[Tonnmanue ©6a30BBIX alrOPUTMOB 0OpPaOOTKH YMCIOBOM M TEKCTOBOM
uHpopManuu (3aluCh YKMCET B TMO3ULIHMOHHOW CHUCTEME CUUCIIECHMUS,
JEIUMOCTbh LIeJIbIX YHMCEN; HaX0XKJIEHUE BCEX MPOCTHIX YKCEN B 3a/laHHOM
JanasoHe; 00pa0oTka MHOTOpaspsAgHBIX LENbIX YHCeN; aHalIu3

CHUMBOJIBHBIX CTPOK U L[pymx), AJITOPUTMOB IIOUCKA U COPTUPOBKHU

1.5

3HaHHe q)YHKHI/IOHaJ'II)HI)IC BO3MOXHOCTH HWHCTPYMCHTAJIBHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Brnanenne OCHOBHBIMH CBEJACHUSMH O 0a3ax HaHHBIX, WX CTPYKTYpE,

CpeaAcCTBax CO3JaHuAd U pa60TLI C HUMH

1.7

[TonnMaHne BO3MOKHOCTEW U OTPAaHUYEHUN TEXHOJIOTMI NCKYCCTBEHHOTO
MHTEJUIEKTa B pPa3lWYHbIX OONACTAX; HAJWYMe TMpPEACTaBICHUH 00
UCMOJb30BaHUU  WH(MOPMAIIMOHHBIX  TEXHOJOTMH B pa3iIMYHBIX

npodeccuoHanbHbIX chepax

1.8

Biagenue TeOpeTHYECKHMM amnmapaTroM, IO3BOJISIOLIUM OCYILIECTBIIATH
IIPEACTABIICHUE 3aJaHHOI0 HATYpajJbHOIO YMCIIA B Pa3JIMYHBIX CHUCTEMaX
CUMCIICHUS; BBINOJHATH MPeoOpa3oBaHUs JIOTMUECKUX BBIPAXKECHHUH,
UCTIOJB3Ysl 3aKOHBI anreOpbl JIOTHKH; ONMpPENeNsATh KpaT4allIuid MyTh BO
B3BEIICHHOM rpade H KOJIMYECTBO IyTed MEXAy BepIIMHAMH

OPUEHTUPOBAHHOTO ALUKINYECKOro rpada




Ymemo

2.1

YMeHHe HCIoNb30BaTh KOMIIBIOTEPHO-MAaTeMaTHUYECKHE MOJAETH  JUIs
aHanmu3a 0OBEKTOB M MPOLECCOB: (HOPMYTUPOBATH II€TTb MOJCIUPOBAHMS,
BBITIOJIHATh AHAJIU3 PE3yJbTATOB, MOJTYYEHHBIX B XO0JI€ MOJEIMPOBAHMS;
OLICHUBATh aJICKBaTHOCTh MOJEIHM MOJCIUPYEMOMY OOBEKTY WU

mponeccCy; NpeaACTaBIATE PE3YJIbTATEI MOACIMPOBAHNA B HAI'JIAAHOM BHUIC

2.2

YMeHue KiIacCHUIMPOBATH OCHOBHBIC 3aJadyd aHajiu3a JIaHHBIX
(IpOrHO3UpPOBaHUE, Kaccupukanus, KJIaCTepH3aIlHs, aHan3
OTKJIOHEHUH); TIOHUMAaTh IIOCIIEAOBATEIPHOCTh PEIICHHUs 3a7ad aHaIn3a
JAHHBIX: COOp MEePBUYHBIX JAaHHBIX, OYUCTKA M OIICHKA KaYeCTBa JaHHBIX,
BBIOOp ¥ (WIM) TMIOCTPOCHHE MOJACIH, TpeoOdpa3oBaHUE JTAHHBIX,

BU3YyalIn3alud JaHHBIX, HHTCPHIPCTALIUA PE3YJIbTATOB

2.3

Ymenue onpenenats "HGOPMAIMOHHBIH 00bEM TEKCTOBBIX, IpaUUECKUX
Y 3BYKOBBIX JIaHHBIX IIPU 33JJaHHBIX apaMeTpax AUCKPETU3ALUU. Y MEHUE
ONpENENsATh CPEOHIOI CKOpPOCTh TE€pelaud  JIaHHBIX, OLICHUBATh
W3MCHCHHE BPEMCHH TMepelayd NpH H3MCHCHHH WH()OPMAIIMOHHOTO

00BéMa JaHHBIX U XapaKTCPHUCTUK KaHaJla CBA3U

2.4

YMeHue CTpouTh KOJ, OOECHEeUMBAIOLIIMN HAUMEHBIIYI0 BO3MOXHYIO

CPCAHIOK0 MJINHY COO6H.I€HI/IH Ipu HM3BECTHOM 4aCTOTE CUMBOJIOB

2.5

YMeHue ucnonp30BaTh MPU PEHIEHWHM 33Ja4 CBOMCTBA MO3WIIMOHHOW
3allMCH YHUCEJI, AJITOPUTMBI ITOCTPOECHUS 3allUCH YHUCIAa B IO3ULUOHHOU
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YUCia II0
CTPOKE, COAEprKallell 3amuch 3TOTO0 4YHUCIa B IO3ULHOHHOM CHCTEME
CUMCIIEHHSI C  3aJaHHBIM  OCHOBAaHHWEM;  YMEHHE  BBINOJHSATH

apI/I(I)MCTI/I‘-ICCKI/Ie onecpanru B TO3UIHUOHHBIX CUCTEMAX CHUCIICHHUA

2.6

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3bIOHKTUBHOM U
KOHBIOHKTHBHOM  HOpMalbHBIX  ¢opMax 1O 3aJaHHOM  Tabmuie
UCTUHHOCTH; HCCIeloBaTb 00JacTh  MCTHMHHOCTH  BBICKAa3bIBAHMUS,

COACPKAIICTO MEPEMEHHBIC, PCHIATE HECJIOKHBIC JIOTHYCCKUEC YPABHCHUA

2.7

YMeHue pemiath ajlroOpUTMUYECKUE 3aJlaud, CBSI3aHHBIE C AaHAITU30M
rpadoB (3amayu MOCTPOCHHS ONTHUMAIBHOTO IMYyTH MEXIY BEpIIMHAMHU
rpada, onpenencHUs KOJUYECTBA PA3JIMYHBIX ITyTEH MEXIY BEpIIMHAMHM

OPUEHTUPOBAHHOTO ANUKINYEeCKOro rpada)

2.8

VYMeHHue UCIoNIb30BaTh ACPEBbS NIPU AHAIM3E U IOCTPOCHUU KOIOB U JUIA
NpeCTaBiICHU apu(METHUECKUX BBIPAKEHUH, NpU peIIeHUH 3a/1ad
IIOMCKA U COPTUPOBKM; YMEHHUE CTPOUTH IEPEBO MUIPHI 110 3aJaHHOMY

aIropuTMy; pa3padaThiBaTh U OOOCHOBBIBATH BBIUTPHIIIHYIO CTPATETHIO




UTPBI

2.9

VYmMmenue AHAJIM3UPOBATb AJIOPUTMBI C  HCIIOJIB30BAHUCM Ta6J'II/II_[
TPAaCCUPOBKH; OIPECACIIATH 0e3 HCIOJb30BaHUs KOMIIBIOTEpa PE3YyJIbTAThI
BBITIOJIHCHHA HECJIOXHBIX IMPOrpaMM, BKIHOYAIOMIUX IUKJIbI, BETBJIICHUA W

noarporpamMmsal, IMpHv 3aJaHHBIX UCXOJHBIX JaHHBIX

2.10

YMeHue omnpeaensaTb CIOXKHOCTh H3Y4aeMbIX B Kypce 0a30BBIX
IrOPUTMOB (CYMMMPOBAHHUE 3JIEMEHTOB MAcCHBA, COPTUPOBKA MacCHBa,
nepeOOpHbIe AJITOPUTMBL, JBOMYHBIA TOUCK) U IPHUBOAMTH IPUMEPHI

HCCKOJIbKUX aJITOPUTMOB pa3H0171 CJIOKHOCTH I pCHICHUA OJIHOM 3aJ1auu

211

Brnanenne yHHBEpCAIBHBIM SI3BIKOM I[POTPAaMMHPOBAHUS  BBICOKOTO
yposus (ITackaib, Python, Java, C++, C#), npeacraBieHussMA O 6a30BbIX
TUTIAX JAHHBIX M CTPYKTypax IaHHBIX; YMEHHE HCIIOJIh30BaTh OCHOBHEIC
VIPAaBISIONUE  KOHCTPYKIIMH;  YMEHHE  OCYIISCTBIISATH  aHAIIN3
NPE/UVIOKEHHOW ~ MPOrpaMMbl:  ONPEICIATh  Pe3yIbTaThl  PaOOTHI
IpOTrpaMMbl TIPU 33JaHHBIX UCXOJHBIX JIAHHBIX; ONPEICIISATh, MPU KAKUX
UCXOJHBIX JIAHHBIX BO3MOXXHO TIOJIyYCHUE YKa3aHHBIX PE3yJbTaTOB;
BBISBJISITH JIAHHBIC, KOTOpPHIE MOTYT MPHBECTH K OMUOKe B paboTte
nporpaMMmbl;  GOPMYIHpOBaTh  NPEUIOKEHHS MO  YIYYIICHHUIO

MporpaMMHOTO KOoJda

2.12

VYMeHue peanu3oBbIBaTh Ha BBIODAaHHOM  JUId  M3Y4YEHHs  SI3bIKe
nporpaMmupoBanusi Beicokoro ypoBus (ITackans, Python, Java, C++, C#)
TUIIOBBIE AJITOPUTMBbI 00paOOTKH YHCEN, YUCIOBBIX MOCIEA0BATEIbHOCTEN
M MacCHMBOB: TMIPEJICTABICHHWE YHWCIa B BUIE HaboOpa MPOCTHIX
COMHOJKHUTENEH; HaxO0XJIeHHEe MaKCUMaJIbHOM (MHUHHUMAIbHOM) IUQPHI
HaTypaJbHOTO YHCIIA, 3a[IMCAHHOTO B CUCTEME CUHMCIICHHS C OCHOBAaHHUEM,
He mpeBbmaromuM 10; BbUUCIEHHE OOOOMEHHBIX XapaKTEPUCTHK
AJIIEMEHTOB MaccHBa WJIM YHCJIOBOM IMOCIEAOBATEIBHOCTH (CYMMBI,
NPOM3BEACHUS  CPEJHEro  apu(METHUYEeCKOro, MHHHUMAIBHOTO U
MaKCHUMAaJIbHOTO 3J€MEHTOB, KOJMYECTBA 3JIEMEHTOB, YJOBIETBOPSIOIINX
3aJJaHHOMY YCIIOBHIO); COPTHPOBKY DJJIEMEHTOB MAacCCHBA;, yMEHHE
UCTIONB30BaTh B TPOTpaMMax JaHHBIE pa3JIMYHBIX THIIOB C YYETOM
OTpaHMYEHUH Ha JHMana3oH UX BO3MOXKHBIX 3HAYEHWUH, MPUMEHATH IPH
peLIeHUH 33/1a4 CTPYKTYpPHI JaHHBIX (CHHUCKH, CIIOBApH, CTEKH, OUYepelly,
JIepeBbs1); IPUMEHATh CTaHIAPTHBIE U COOCTBEHHBIE MOANPOrPaMMBbI JUIs
00pabOTKM YUCIOBBIX JNAHHBIX U CUMBOJBHBIX CTPOK; UCIOJB30BATh IMPH
pa3paboTke mporpamMM OUOIHOTEKU MOANPOTPAMM; YMEHHUE HCIIOIH30BaTh

CpEeIICTBA OTJIA/IKH MPOTrPaMM B Cpejie POrpaMMHUPOBAHUS

2.13

YMenue HCIIOJIB30BaTh SJICKTPOHHBIC TaGHI/II_H:I JIIsL aHaJInu3a,




MIPEACTABICHUS W OOpaOOTKM JaHHBIX (BKIIOYAs BBHIOOpP ONTHMAIBHOTO
pelieHus, moadop JTUHUHM TPEHJa, PElICHHE 3aJad MPOTHO3HPOBAHUS),
YMEHHE HCIOJb30BaTh TAaOMM4YHbIE (PENSIMOHHBIE) 0a3bl JAHHBIX U

CIIPpaBOYHBIC CUCTCMBI

2.14

YMeHue OpraHu30BBIBaTh JTHYHOC WH(MOPMAIMOHHOE IPOCTPAHCTBO C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX  CPEIACTB  IU(PPOBBIX  TEXHOJOTHIA;
MOHMMAaHUE BO3MOXHOCTEH LHU(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX

yCIIyT, TUGPOBEIX 00pa30BATEIILHBIX CEPBUCOB




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'J

IO UH®OPMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 [udpoBast rpaMOTHOCTB
OcCHOBHBIE TEH/ICHIIUU Pa3BUTHs KOMIIBIOTEPHBIX TeXHOJIOTUH. [lapamiensHble
11 BbIUKCIIeHMs. MHOronpoleccopHuble cucteMbl. PacripenenéHubie
BBIYUCIIUTENbHBIE CUCTEMBI U 00pa00TKa OOIBIINX JAHHBIX
[TpyHUMIIBI [TOCTPOEHMSI W alMapaTHble KOMIIOHEHTHl KOMITBIOTEPHBIX CETEH.
12 CereBbie mnportokonbl. Cerb HMurepHer. Agpecanus B cetdn  VHTepHer.
' ITporokonsl creka TCP/IP. Cucrema momennsix nMéH. Pasnenenue IP-cetn Ha
MIOJICETH C ITOMOIIBIO MAaCOK HOJICETEN
daiinobas cucrema. Ilouck B daitnoBoii cucreme. IIpuHIMIIBI pa3MenieHUs U
13 UMeHOBaHMs (aiioB B gonroBpeMeHHOW mnamstu. [1laGnoHBl 11t ommcaHus
rpymi ¢ainos
14 CkopocTh mepenayd  JaHHBIX. 3aBUCUMOCTh  BPEMEHU Iepelayd  OT
' MH(}OPMaLMOHHOTO 00BEMA TAHHBIX U XapaKTEPUCTUK KaHaja CBSI3U
[Mudposanne naHHbIXx. CUMMETpUYHbIE U HecUMMeTpuuHble MHU@pbL. [udpsr
1.5 npoctoi 3amensl. [udp Leszaps. Hudp Buxenepa. Anroputm mmdppoBaHus
RSA
Kozpl, no3Bossromuye oOHapyUBaTh U UCHPABIIATH OMIMOKH, BOSHUKAIOIINE NTPU
1.6 nepenaye qaHHbIX. Paccrostane Xammunra. KonupoBaHue ¢ TOBTOpEHHEM OUTOB.
Konwsr XaMmmunra
2 Teopernueckue OCHOBBI HH()OPMATHKH
JlBonuHOoe  KoaupoBaHuEe. PaBHOMEpHBIE U HEPAaBHOMEPHBIE  KOJBI.
21 JlexoaupoBaHue cOOOIIEHUH, 3aMCAaHHBIX C TIOMOIbI0 HEPAaBHOMEPHBIX KOJIOB.
' VYcenosue ®ano. IlocTpoeHne OMHO3HAYHO NEKOIUPYEMBIX KOJIOB C ITOMOIIBIO
JiepeBa
Teopernueckne NOAXOAbI K OLEHKE KoiudecTBa HHPopMmauuu. EnuHUIbI
29 U3MepeHus: KoymyecTBa HH(oOpManuu. AJQpaBUTHBIA MOAXOJA K OIEHKE
' KosinyecTBa MH(pOpManuu. 3akoH aJauTUBHOCTH HHopmanuu. Popmyna
Xapriu. Uadopmanus u BepositHocTs. Popmyina [llenHoHa
Cucrembl cumncnenus. Pa3BépHyTas 3amMch LENbIX M JIpOOHBIX 4HCENl B
53 MMO3UIMOHHON cucTeMe cuuciaeHrus. CBOWCTBA IO3UIIMOHHOW 3allMCH YHCIA:

KOJIHNYCCTBO I_II/I(I)p B 3aIlUCH, MpHU3HAK JCJIMUMOCTHU YUCIa HA OCHOBAHUC CUCTCMbIL

CUHUCIJICHUS. AJIFOpI/ITM nepeBojia 1ejIoro 4ucia u3 P-M4HOM CHCTEMBI CUMCIICHHUS




B JIECATUYHYIO0. AJITOPUTM IepeBoJja KOHEUHOH P-MuHON JpoOu B JECSATUYHYIO.
Anroput™M mnepeBojia LEJIOr0 YUCiIa U3 JAECITUYHOM CHCTEMbI cuucieHus B P-
nunyro. IlepeBox KoHewHO#l necsTHuHOW Jpobu B P-munyro. J[BowuHas,
BOCbMEpPUYHAS U IIECTHAALIATEPUYHAS CUCTEMbI CUUCIICHUS, CBA3b MEXIY HUMHU.

ApI/I(l)MeTI/IIICCKI/Ie Oorcpanyru B IIOSUIUOHHBIX CUCTEMaX CUHHUCICHUA

2.4

TpOI/ILIHaH YpaBHOBCIICHHAA CUCTEMA CUMCIICHUAA. IIBOI/ILIHO'I[GCHTI/ILIHaH CHUCTCMa

CUHCJICHUA

2.5

Komuposanue texcroB. Komuposka ASCII. OgnobaliTHpie koaupoBku. CTaHmaapT
UNICODE. Komuposka UTF-8. Omnpenenenne uHGOPMAIMOHHOTO 00BEMA

TEKCTOBBIX COOOLLIEHUN

2.6

KonupoBanue nzobpaxenuil. Onenka nHGOpMaMoOHHOro o0bEéMa rpaduueckux
JAHHBIX TP 33JIaHHBIX Pa3pelIeHUuH U TIyOrHE KOAMpOBaHUs 1BeTa. L[BeToBBIC
monenu. KommpoBanue 3Byka. Onenka MH(OPMAIIMOHHOTO 00BEMa 3BYKOBBIX

JaHHBIX ITPH 3aJaHHbIX YaCTOTC JUCKPCTU3ALUU U PA3PAAHOCTH KOAUPOBAHHA

2.7

Anrebpa noruku. IloHsTHe BbICKa3biBaHUS. BpICKa3biBaTeNnbHbIE (HOPMEI
(nmpenukatsl). KBaHTOpHI CyIIeCTBOBAHHS U BCEOOIIHOCTH.

Jlornueckue onepanuu. TaOnuubl HMCTUHHOCTU. Jlormdeckue BbIpaXKEHUS.
Jlormueckue ToxecTBa. Jlornyeckue onepamnuy 1 ornepany HaJl MHOXKECTBaMHU.
3aKkoHbl anreOpbl JIOTUKU. OKBHUBAJEHTHBIE MpeoOpa3oBaHUsl JOTMUECKHUX
BbIpakeHMil. Jlornueckue ypaBHEHNs U CUCTEMBI YpaBHEHUH.

Jlornueckue (GyHKIMU. 3aBUCUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTHUECKUX
(GYHKIMI OT KOJIMYecTBa apryMEHTOB.

Kanonuueckue popmbl JOrHUECKUX BBIPAKEHUM

2.8

COBCpHIeHHBIG JAU3BIOHKTUBHBIC KOHBIOHKTUBHBIC  HOPMAJIBbHBIC q)OpMBI,

AJITOPUTMBI UX ITOCTPOCHUS 110 Ta6J'II/IH€ HUCTUHHOCTH

2.9

Jlormdyeckne nsneMEHTHI B cocTaBe KommbroTepa. Tpurrep. Cymmarop.
MHoropa3psiaseiii cymmaTop. [locTpoeHre cxemM Ha JIOTHYECKUX 3JIEMEHTax I0
3alaHHOMY JIOTUYECKOMY BBIP@XEHHUIO. 3aIllUCh JIOTMUECKOTO BBIPAXKEHHUS IIO

JIOTUYECKOH cXeMe

2.10

Mopnenn n mopenupoBanue. llenmm MozaenupoBaHMs. AJEKBAaTHOCTb MOJENN
MoJenupyeMoMy 00BeKTy Hin npoueccy. @opmanuzanus IpuKIaIHbIX 3a/1a4.
[IpencraBienue pe3ynbTaToB MOJICIUPOBAHUS B BUJIE, YIOOHOM IS BOCIIPUSATHS

yenoBekoM. ['paduueckoe npescTaBieHne TaHHbBIX (CXeMbl, TaOIUIbI, TPadUKH).

2.11

[IpeacraBnenre nenbIX 4YHCEN B NaMATH KoMmmbiloTepa. OrpaHHYEHHOCTh
JMara3oHa 4YuCeNl IpU OrPaHMYEHHWH KOJIWdecTBa paspanoB. llepenonnenue
pa3psiHOl ceTKU. be33HakoBbIe U 3HAKOBBIC TaHHBIC. 3HAKOBBINM OUT. J|BOMYHBIN

I[OHOJIHHTCJIBHBIﬁ KO OTpULATCIIbHBIX YUCCII.




[TobutoBBIe JIOrMYeckue omneparuu. Jlornueckwii, apupMeTHYECKUA U
nukiuaecknii  casurd. llludpoBanue ¢ MmoOMOIBI0 MOOUTOBOW  Omepaluu

«uckmougaromiee NI

2.12

[IpencraBieHne BELIECTBEHHBIX YMCEN B MMAMATH KOMIIbIOTEpa. 3Haydallasl 4acTh
U TOpAIOK uucna. Jlmama3oH 3HAYeHWH BeEUIECTBEHHBIX uwmcen. [IpoGiiemsbl
XPAaHEHUsl BELIECTBEHHBIX YHCEJ, CBS3aHHBIE C OIPAaHMYCHHEM KOJIUYECTBA
pa3psnoB. BeinonHeHue omnepanuii ¢ BEIECTBEHHBIMHM YHMCIIAMHU, HAKOIUICHHE

omInOoK IIPpU BBIYUCJIICHUAX

2.13

I'padbl. OcHoBHBIe MOHATHSA. Buasl rpadoB. Onucanue rpadoB ¢ MOMOIIbIO
MaTpHUIl CMEXHOCTH, BECOBBIX MATpHIl, CIHCKOB CMEXKHOCTH. Pemenue
QITOPUTMUYECKUX 3a7ad, CBS3aHHBIX C aHanu3oM rpadoB (TocTpoeHue
ONTUMAJBFHOTO MYTH MEXIy BepIIMHaMU Tpada, ompeaeneHue KOJIUYECTBA

Ppa3IMIHbIX HYTeﬁ MCXKAY BCpHIMHAMU OPUCHTUPOBAHHOI'O AIUKIINYCCKOTO

rpaga)

2.14

HepeBbsi. bunapnoe nepeBo. JlepeBbs mnoucka. CrocoObl 00xona Jepesa.
[IpencraBienne apuMeTHIECKUX BBIpAXCHUH B BUjAE AepeBa. Mcmoib3oBaHue

rpad)oB U AEPEBBEB MPH OMHCAHUN OOBEKTOB U MPOIIECCOB OKPY)KAIOILIETO MUPA

2.15

JuckpeTHble UTPBI IBYX UTPOKOB ¢ TosiHOM uHpopmanueit. [Toctpoenue nepesa
nepebopa BapUaHTOB, ONMCAHME CTPATErMM HUIPbl B TaOIW4yHOW (opMe.

BBII/IFpBII_HHBIe U MIPOUTPBIIITHBIC ITO3UITHUU. BBII/IFpBIHIHBIe CTpaTCrun

2.16

CpencTtBa  MCKYCCTBEHHOTO — WHTEJUICKTa.  MneHTudukanuss U TIOHWCK
n300paXeHuid, pacrmo3HaBaHue Juil. Vcrmoib30BaHHE METOJO0B HCKYCCTBEHHOTO
MHTENJIEKTa B 00yJaronux cucremax. Mcmnonbp3oBaHre METOA0B HCKYCCTBEHHOTO

WHTEJUIeKTa B poOoToTexHuke. MHTepHeT Bemelt. Heliponnsle ceTn

AJNTOPUTMBI U TPOrPaMMHUPOBAHUE

3.1

q)OpMaJ'II/ISaI_II/ISI IMOHATHA aJIrOPpUTMa. Mamunaa TLIOpI/IHFa KaK YHUBCpPCAJIbHAA

MOJENb BBIYUCIEHUI

3.2

OrneHka CIIO)KHOCTH BbIUMCIIeHUI. Bpemss paboTsl W 00BEM HCHONB3yeMoO
MaMATH, WX 3aBUCUMOCTb OT pa3Mepa HMCXOAHBIX JaHHBIX. OneHka
ACUMIITOTUYECKON CIIOKHOCTH aJTOPUTMOB. AJTOPUTMBI TOJIMHOMHAIBHON
cinoxkHoctu. IlepebGopHble anroputmbl. [IpuMepsl pa3iMYHBIX aJTOPUTMOB

peHiCHuA OJIHOM 3aa4u, KOTOPbIC UMCIOT PA3JIMIHYIO CIIOKHOCTDH

3.3

OmnpeneneHre BO3MOXHBIX pPE3YJIbTAaTOB PA0OThl MPOCTEHIIMX aJTOPUTMOB
YIOPaBICHUS HUCHOJHUTENSAMU U BBIYUCIUTENBHBIX alroputMoB. OmpeneneHue

UCXOJHBIX TAaHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET AaTh TpeOyeMblil pe3yabTaT

3.4

AnropuT™Mbl 00paOOTKM HATypajbHBIX YHCEJN, 3alMCAaHHBIX B TO3UIIMOHHBIX

CHUCTEMaxX CYHUCJIECHHS: pa30MeHHe 3amuch 4YKclia Ha OTHeNbHbIE LUPHL,




HaXOXJEHHE CYMMbl U NpOU3BeACHUA LU(DP, HAXOKIACHHE MaKCUMaJIbHOU
(MUHUMATBHOW) TTUQPEIL.

[IpencraBnenue 4yuciaa B BUAE HabOpa MPOCTBIX COMHOMKUTENEH. AJNTOpUTM
OBICTPOrO BO3BEJICHUA B cTeleHb. [I0MCK MPOCTHIX YnCell B 3aJaHHOM JMaIla30He

C TIOMOIIIBIO ANITOPUTMA «perieTo IparocheHar

3.5

MHoropa3psigHbie LeNble YUCIa, 3aJa41 JUITMHHON apudMeTuKu

3.6

S3pik mporpammupoBanus (ITackans, Python, Java, C++, C#). Tumnsl gaHHBIX:
LEJIOYKCIICHHbIE, BEIIECTBEHHbIC, CHMBOJbHBIC, JOrHueckue. BerBieHus.
Cnoxusie ycioBus. Lukisl ¢ yenoBuem. L{UKIIbI 110 IEpeMEHHOM.

OO6paboTka NaHHBIX, XpaHAMUXCsA B (ainax. TekcToBble W JBOMYHBIC (haidibl.
QaiinoBsie nepemeHHble ((aiiinoBbie ykazatenu). Urtenue u3 Qaiina. 3anuch B
dariin.

Pazbuenue 3anaun Ha moa3anaun. [lognporpaMmer (IporieAypsl U PYHKIIHH).

Hcnonp30BaHue CTaHIaPTHON OMOIMOTEKH S3bIKA IPOTPaMMHUPOBAHUS

3.7

Pexypcusi. PexkypcuBHbie mpouenypsl u ¢GyHKIuU. Vcronp3oBaHHE CTEKa s

opraHu3al pCKypCHBHBIX BbI3OBOB

3.8

Uucnennele Metoabl. TouHoe M NpUOMMKEHHOE pelieHus 3agaud. YucineHHoe
pelleHre ypaBHEHMH C HOMOIIbIO Mojadopa mapamerpa. UUCIEHHbIE METO[bI
pelIeHusT ypaBHEHMH: MeToj mepedopa, MeETOJ| TOJIOBUHHOIO JIEJNEHUS.
[TpubnnxEHHOE BBIYMCIEHUE JJIMH KpUBBIX. Bhrumcnenue rutomaznei ¢uryp c
MOMOIIbIO0 YUCIEHHBIX METOJO0B (METOJA MPSAMOYIOJbHUKOB, METOJI Tpareuui).
[Touck ™makcumyma (MHUHHMYyMa) QYHKIMM OJHOM MEpPEeMEHHON METOJIOM

IMOJIOBUHHOTO ACJIICHUA

3.9

O0OpaboTka  CUMBOJBHBIX  JaHHbIX.  BcTpoeHHble — QYHKIMH  S3bIKa
IpOTpaMMHUPOBAHUS JUIsl 00paOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKU
CHUMBOJIBHBIX CTPOK: MOJCYET KOJMYECTBA INOSBICHUA CHMBOJA B CTpOKE,
pa3OMeHne CTPOKH Ha CJIOBA IO MPOOEIBHBIM CHMBOJAM, MOUCK MOJCTPOKH
BHYTPU JAHHOM CTPOKHM, 3aME€Ha HaWJECHHOW MOACTPOKH Ha JIPYTYIO CTPOKY.
['eneparust Bcex CJIOB B HEKOTOPOM ajiaBUTE, YIOBIETBOPSIOMIMX 3aJaHHBIM

OTpaHUYCHUAM. HpCO6pa30BaHI/IC qucjia B CUMBOJIBHYIO CTPOKY U 06paTHO

3.10

MaccuBsl M TMOCHIENOBATENLHOCTH  YHUCEN. BprunciaeHne  00O0OMIEHHBIX
XapaKTEPUCTUK DJIEMEHTOB MacCMBa WM YHCIOBOM IOCJIEAOBATEIbHOCTH
(CyMMBI, TIpOM3BENICHUS, CpPEIHEro apu(PMETHIECKOTO, MHUHUMAJIBHOTO H
MaKCUMaJIbHOTO  3JIEMEHTOB, KOJUYECTBA JJIEMEHTOB, YAOBIETBOPSIOIINX
3aJIaHHOMY yCIIOBUIO). JIMHEHHBIM MOMCK 3aJaHHOTO 3HAYEHHS B MAacCHUBE.
Anroput™mbl pabOTBl C 3JIEMEHTaMH MAacCHBa C OJHOKPATHBIM MPOCMOTPOM

maccuBa. COpTHPOBKAa OJHOMEPHOTO MaccuBa. [IpocThle METOIBI COPTUPOBKH




(Meron mMy3bIpbKa, METOJ BbIOOpa, cOpPTHpPOBKa BcTaBKamu). CopTuUpOBKa
ciusinueM. beictpast coprupoBka maccuBa (anmroputm QuickSort). JIBondHbIi

IMOUCK B OTCOPTUPOBAHHOM MAaCCHUBC

3.11

JlBymepHbIE MaccuBBI (MaTpHibl). AJNTOPUTMBI  OOpabOTKH  JIBYMEpHBIX
MAacCHUBOB: 3allOJIHEHHE JBYMEPHOIO YHCIOBOIO MaccuBa IO 33JaHHBIM
IpaBUIaM, MOMCK 3JIEMEHTa B JIBYMEPHOM MAacCCHBE, BBIYMCIEHHE MaKCUMyMa
(MHHUMYMa) ¥ CyMMBbI 3JIEMEHTOB JIBYMEPHOI'O MAaCCUBA, [IEPECTAHOBKA CTPOK U

CTOJIOLIOB IByMEPHOT'O MaccuBa

3.12

CnoBapu  (accolMaTUBHBIE  MAacCHBBL,  OTOOpa)keHHUs).  X3II-TaOJHUIIBI.

HOCTpO@HI/Ie aﬂ(i)aBI/ITHO-‘IaCTOTHOFO CJIOBaps IJ1d 3aJaHHOI'0 TCKCTAa

3.13

Crexu. AHanmu3 HOpPaBUIBHOCTH CKOOOYHOIO  BBIpaXKEHMs. BbluncieHue
apru(METHUECKOTO BBIPAXKEHUS, 3aIIMCAHHOTO B TIOCTPHUKCHOH Gopme.

Ouepenu. Mcnonb3oBanue ouepeu Al BpEMEHHOIO XpaHEHUS TaHHbIX

3.14

Anroputmel Ha rpadax. [locTpoeHre MHUHHMAaIbHOTO OCTOBHOTO JepeBa
B3BEIICHHOTO CBSI3HOTO HEOpHEHTHpoBaHHOTO Tpada. KommuecTBo pa3nuyHbIX
nyTeil Mex 1y BepIIMHAMKH OPUEHTHPOBAHHOTO AlMKIMYECKOro rpada. AIropurm

Jenkcrpol

3.15

JepeBbs. Peanuzanus nepeBa C MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBonuHBIE
(Ounapubie) nepeBbs. IlocTpoeHue nepeBa A 3aJaHHOTO apU(PMETUUYECKOTO
BbIpaxkeHHs. PekypcuBHBIe alropuTMBbl 00X0/a nepeBa. Mcnons3oBanue creka u

odepeau it 00Xo/a aepeBa

3.16

JluHamuueckoe mporpaMMHUpPOBAHHUE KaK METOJI PEIIEHUs 3a/1ad C COXPAHEHHUEM
MIPOMEXKYTOUHBIX PE3y/bTaTOB. 3a/1auu, pellaeMble C MOMOIBIO JUHAMHYECKOTO
POTPaMMHUPOBAHU: BBIYUCIIEHHE PEKYPCUBHBIX (YHKIUH, MOJCUET KOIUYECTBA

BApHUAHTOB, 3ala4u ONITUMU3AlIUN

3.17

[Tonsitue 00 OOBEKTHO-OPUEHTHPOBAHHOM NpPOrpaMMUpoBaHUU. OOBEKTHl H
kiaccel. CBoiicTBa U MeTo/bl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIM aHAJIH3.
Pa3zpaboTka mporpamMm Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO TOAXOJA.

WNukancynsnusi, Hacnea0BaHue, TOIUMOPHU3M

HNupopmalinoHHbIE TEXHOJIOTUN

4.1

Anamu3 jgaHHbiX. OCHOBHBIC 3aJlaydl aHalIW3a JIaHHBIX: IPOTHO3HPOBAHHE,
KiIaccupuKanus, KiIacTepHu3amus, aHauu3 OTKIoHeHWH. [locienoBaTenbHOCTH
pellleHus 3aa4 aHalu3a JaHHBIX: COOp MEPBUYHBIX JAaHHBIX, OYUCTKA M OIEHKA
KauecTBa MJaHHBIX, BBIOOp © (WJIM) TOCTPOCHHME MOJAENH, NpeoOpa3oBaHUe
JAHHBIX, BU3YaJM3allusl JTaHHBIX, WHTEpPHpETanus pe3yabTatoB. [IporpammHbIe
cpeactBa U HHTepHET-cepBUCHI UII OOpaOOTKM ¥ TIPEICTABJICHUS JTaHHBIX.

Bonpime nannpie. MammaHOE 00yueHUE




4.2

AHanu3 JaHHBIX C TIOMOINBIO AJICKTPOHHBIX TaOJMIl. BBIYMCIIEHHE CYMMBI,
cpemHero  apu(METHYeCKoro, HauOoJbmIero  (HAMMEHBIIETO)  3HAYCHHS
nuana3oHa. Beramcienue kodg@uIMeHTa KOPPENSIUH JBYX PSIOB JTaHHBIX.
[TocTtpoenne cTonOUaThIX, JTMHEWYATHIX W KPYroBBIX auarpamm. [loctpoeHue
rpaduxoB ¢pynkiuid. [Togbop IMHUM TpeHa, pEIICHHE 3aa9 POTHO3HPOBAHMSL.

Penrenne 3a1a4 ONTUMHU3aAIWHU C ITIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/II_I

4.3

Juckperu3anys TPU  MaTEeMAaTHYeCKOM  MOJICIIMPOBAHWUU  HENPEPBIBHBIX
nporeccoB. MonenupoBanue ABIKEHHs. MojenupoBaHue OHOIOTHYECKUX
cucreM. MarteMaTH4eckue MOJICIUM B OKOHOMHKE.  BBIYMCIHTENBHBIC
AKCIIEPUMEHTHI ¢ MozeisiMu. OO0paboTka pe3yiabTaTOB ASKCIepUMeHTa. Mertox
HAaUMEHBIIUX KBaApaToB. OIEHKAa YHUCIOBBIX MapaMeTPOB MOJETUPYEMBIX
00BEKTOB M TMpOLECCOB. BoccTaHoBIeHME 3aBUCHMOCTEH 10 pe3yiabTaTaMm

OKCIICPUMCHTA

4.4

BepositHOCTHBIE MOJEIH. Metonsl Monte-Kapo. HNmurtanmmonnoe

MozenupoBanue. CUCTEMBI MaCCOBOTO 0OCTYKUBAHUS

4.5

Tabmuunble (pensuuoHHbIe) 6a3bl JaHHBIX. TabiuIa — IpeaCcTaBIeHUE CBEICHUN
00 omHOTHHHBIX OOBekTaX. Ilome, 3ammch. Kirou Tabmmiel. PaboTa ¢ roToBoit
0a3o0il gaHHbIX. 3anosHeHUe 0a3bl AaHHBIX. [louck, copTupoBKa U GUIbTpAIUL
JaHHBIX. 3ampochkl Ha BBIOOPKY JaHHBIX. 3ampockl € THapaMeTpaMH.
Brruncnsiemble mons B 3ampocax.

MHuorotabnuunbie 0a3bl JaHHBIX. TUIBI CB3ell Mexay TaOnuiamu. BHemrHuit

k0. LlenocTHOCTh 0a3bl JaHHBIX. 3aMIPOChl K MHOTOTA0JIMYHBIM 0a3aM JIaHHbIX

4.6

TekcroBblli mpoueccop. CpencrBa MOMCKAa W aBTO3aMEHBI B TEKCTOBOM
nporueccope. CTpyKTypUpOBaHHbIE TEKCTOBbIE TOKYMEHTHI. CHOCKH, OTJIaBJICHHUE.
[IpaBuiia TUTHUPOBAaHUS MCTOYHMKOB U OQopMIiIeHHs OuOIMorpaguuecKkux

CCBIIIOK




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Undpopmatuka (B 2 yactsx); 10 knacc. yrnmyonennoe ooyuenue [lomsikos K.10.,
Epemun E.A. OO1iecTBo ¢ OrpaHu4eHHO# 0TBETCTBEHHOCTHI0O « BTHOM.
JlabGopaTopus 3HaHMI»; AKITMOHEPHOE 0011ecTBO «/31aTENhCTBO
«IIpocBemenue»

* Unudopmaruka (B 2 yactsx); 11 kimacc. yrnmyonennoe ooyuenue [lomskos K.1O.,
Epemun E.A. OO11ecTBO ¢ OrpaHM4YeHHOM OTBETCTBEHHOCTHI0O « BTHOM.
JlabopaTopus 3HaHMI»; AKITMOHEPHOE 00111ecTBO «I31aTENBCTBO

«IIpocsemienue»

METOANYECKHNE MATEPHAJIBI JIUISA YUYUTEJIA
https://resh.edu.ru/
https://kpolyakov.spb.ru/school/probook.htm

https://inf-ege.sdamgia.ru/

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://resh.edu.ru/

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

https://inf-ege.sdamgia.ru/
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