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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma no unpopmatuke (yriryonéHHBIA YPOBEHb) HA YPOBHE CPEIHETO
obmiero oOpa3oBaHusl pa3zpaboTaHa Ha OCHOBE TpeOOBaHMI K pe3yJbTaTam
OCBOCHMSI OCHOBHOM  00pa3oBaTeIbHOM  MpPOTpaMMBl  CPEIHEro  OOIIero
oOpazoBanus, npeacraBieHHbix B GI'OC COO, a takxe ¢enepanbHOil paboueit
POrpaMMbl BOCITUTAHHS.

[Tporpamma o uHpopMaTuke 1a€T NpeICTaBICHHE O LEsIX, 001el CTpaTeruu
oOy4eHMsI, BOCITUTAHUS U PA3BUTHUS 00YUAIOIIUXCS CPEACTBAMU YUeOHOT 0 NpemeTa
«Madpopmarukay Ha yriyOJEHHOM YpOBHE, YCTaHABIMBAET 00s3aTEIbHOE
npeaIMETHOE COoepKaHue, MPeIyCMaTPUBAET €r0 CTPYKTYPUPOBAHHE TIO pa3zieiam
U TeMaM Kypca, OIpeessieT paclpeaeseHle ero mno kjaccam (rogaMm M3yudeHus),
TaéT TpUMEPHOE pachpelieliecHue y4eOHBIX 4YacoB IO TEMAaTHYECKUM pasjiesiam
Kypca M PEKOMEHIyemylo (MpUMEpHYI0) IMOCIEI0BAaTeIbHOCTh WX HW3YYCHHUS C
y4€TOM MEXIIPEIMETHBIX W BHYTPUIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOTO
Iporiecca, BO3PAaCTHBIX 0COOCHHOCTEH 00yJarOImMUXCs.

[Iporpamma no nHbopMaTHKE ONPEEsSeT KOITMUECTBEHHbIE U KAYECTBEHHBIE
XapaKTePUCTUKHN y4eOHOTO MaTepuaia JUisi KaKJI0ro Toja U3y4eHHs], B TOM YHCTe
JUIS COACPXATEebHOTO HAMOJIHEHHsI Pa3HOTO BHJA KOHTPOJS (MPOMEXKYTOUHOMN
aTTecTaluu oOyyarommxcs, BCEPOCCUNCKUX MIPOBEPOUYHBIX pabor,
rocyZIapCTBEHHOW MUTOroBOM aTTecTaiuu). [Iporpamma no uHpopMaTuke SBISIETCS
OCHOBOWM JJIi COCTABJIGHHSI aBTOPCKUX YYEOHBIX MpOrpaMM U y4eOHHKOB,
MOYPOYHOTO TUIAHUPOBAHUS Kypca YUUTEIEM.

NudopmaTuka B cpegHem oO1ieM o0pa30BaHUM OTPAXKAET:

CYIIHOCTh HMH(MOPMATUKH KAK HAYYHOM JAUCIUIUIMHBI, H3ydalollen
3aKOHOMEPHOCTH MPOTEKAHUSI U BO3MOXKHOCTH aBTOMAaTU3allMi WH()OPMAIIMOHHBIX
MPOIIECCOB B Pa3IMUHBIX CUCTEMAX;

OCHOBHBIE  00JIaCTU  TPUMEHEHHs]  WHMDOPMATHKU, TMPEXKAEC  BCEro
MH(GOPMAIIMOHHBIE TEXHOJIOTUH, YIIPABIECHUE U COLIUANIbHYIO chepy;

MEXIUCIUIUIMHAPHBIA ~ XapakTep HHQOpMATHKH ©  WH(OOPMAIMOHHOU
JeSITEIbHOCTH.

Kypc uHbopmaTuku a5 ypoBHsS CpelHEro o0Imero o0pa3oBaHUs SBISECTCS
3aBEpIIAIOIIMM JTAllOM HENPEPHIBHOM MOATOTOBKA OOyYarOMIMXCA B 001acTH
uHPOPMATUKNA U WH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHA, OMHPAETCS
Ha CoJiep)KaHue Kypca MH(OPMATUKH YPOBHS OCHOBHOTO 00IIero oOpa3oBaHUs H
OMBIT  TOCTOSIHHOIO  TNPUMEHEHUs  MH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUM, JAA€T TEOPETUUECKOE OCMBICICHUE, MHTEPIPETANi0 U 0000IIeHNe
ATOTO OTIBITA.

Pesynbprarel  yrmyOnéHHOTO  YpOBHS ~HM3y4deHHUS y4eOHOro ImpeaMera
«adpopmatukay OpPHEHTHPOBAHBI HA TMOJYYECHHUE KOMIETEHTHOCTEH  JUIs



mocieaymein  mpopecCHOHAbHOM  JIEATEIbHOCTH KaK B paMKax JaHHOMN
MpeIMETHON 00JIaCTH, TaK U B CMEXKHBIX C HEell o0nacTsax. OHU BKIIIOYAIOT B CeOsI:

OBJIQJICHUE KJIIOUYEBBIMM TMOHATHSAMU M 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOUTCS JaHHas NpeaAMETHas 00JacTh, PAClO3HABAHHE COOTBETCTBYIOIIMX WM
MPU3HAKOB M B3aUMOCBSI3€H, CTIOCOOHOCTH JIEMOHCTPUPOBATH PA3IMYHBIC TTOIXOIbI
K U3YUYCHUIO SIBJICHHM, XapaKTEPHBIX JJIs U3y4aeMOil MpeMeTHO 001acTy;

YMEHHUE pelaTh THUIIOBbIE MPAKTUYECKUE UM TEOPETUYECKUE 3a/1auH,
XapakTEPHbIE Ui HWCHOJIb30BaHUS METOJOB M HMHCTPYMEHTapus JIaHHOU
IpeaMETHON 00J1acTH;

HaJu4yue TPEeACTaBICHUM O JaHHOW IpeAMETHON 00JIacTH KakK IIeJIOCTHOU
TeOpUu (COBOKYIMHOCTH TEOPHil), OCHOBHBIX CBA3SX CO CMEXHBIMH 00JIACTSIMU
3HAHUMU.

B pamkax yrimyOGn€HHOTO ypoBHSI M3yudeHUs WH(MOpPMATHKUA 00ecreunBaeTCs
1[eJIeHaNpaBJIeHHAs] MOJArOTOBKa OOy4YaroIIMXCAd K MPOJOJDKEHUIO 00pa3oBaHUs B
OpraHu3anugax  MOpo(ecCHoHaIbHOTO  O0pa3oBaHUs MO  CIEHHAIBHOCTSIM,
HEMOCPEJCTBEHHO CBA3AHHBIM C IU(POBBIMU TEXHOJOTHSIMU, TAaKUM Kak
porpaMMHasl WHXEHepHs, HHPOpMalMoOHHasE 0€30MacHOCTh, WH(POPMAIIMOHHBIC
CUCTEMBl M TEXHOJOTHMH, MOOWIIbHBIE CHUCTEMBbl U CETH, OOJbIINE JaHHBIE U
MalIMHHOE O0Oy4Y€HUE, MPOMBILIUICHHBIA WHTEPHET BeIEH, MCKYCCTBEHHBIM
UHTEJUJIEKT, TEXHOJOTUU OECHpOBOJHON CBSI3M, POOOTOTEXHHKA, KBAaHTOBBLIE
TEXHOJIOTUH, CHUCTEMbI PACIpPENEIEHHOIO peecTpa, TEXHOJOTMU BHUPTYaJbHOM U
JIOITIOJTHEHHOM pEeabHOCTEM.

OcHoBHas 1enb wu3ydyeHuss ydeOHoro mnpeamera «HMHpopmartuka» Ha
yrilyOI€HHOM ypOBHE cpeAaHero oOmiero oOpa3oBaHusi — oOecnedyeHue
JanbHEHIIero pa3BUTUS WHGOPMAIIMOHHBIX KOMIETEHITMH O00ydYaromierocs, ero
TOTOBHOCTH K YKM3HH B YCIIOBUSAX Pa3BUBAIOIIETOCS MHPOPMALIMOHHOTO OOIIeCTBa
M BO3pACTAIONIEH KOHKYPEHUMH Ha PBIHKE TpyJa. B CBSI3M ¢ 3TUM H3ydeHUE
uHpopmatuku B 10—11 kiraccax A0HKHO 00€CIEUNTD:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHS, OCHOBAaHHOTO HAa TMOHUMAHUU POJH
uHQOpMaTUKK, HWHOOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHHA B
COBPEMEHHOM OOIIIECTBE;

c(hOpMUPOBAHHOCTb OCHOB JIOTHYECKOTO U aJITOPUTMUYECKOTO MBIIIJICHHUS,

chOpMHPOBAHHOCTh YMEHUI pa3nudarh (akThl M OIEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJbI, BUJETh HUX CBSI3b C KPUTEPUSMH OIICHUBAHUS W CBS3b
KPUTEPUEB C ONPEACIEHHON CUCTEMOU LIEHHOCTEN, IPOBEPATH HA JOCTOBEPHOCTH U
00006maTe nHpoOpMaIHIO;

cOpPMHUPOBAHHOCTh  TPEJCTABICHUNW O BIUSHUU  MHGOPMAIMOHHBIX
TEXHOJIOTUI Ha KU3Hb 4YeloBeKa B OOIIECTBE, MNOHUMAaHUE COLMUAIBHOTO,
SKOHOMHUYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOI'O, HOPUIAMYECKOTO, MPUPOIHOTIO,



HPrOHOMHUYECKOI0,  MEIUIUHCKOTO U (PU3UOJIOTUYECKOTO  KOHTEKCTOB
MH(POPMAILIMOHHBIX TEXHOJIOTH;

MPUHATUE MPABOBBIX U 3TUYECKUX ACTIEKTOB MH(POPMAIMOHHBIX TEXHOJIOTHH,
OCO3HAaHHE OTBETCTBEHHOCTH JIIOJIEW, BOBJICUEHHBIX B CO3/IaHUE U MCIOJIb30BAHUE
MH(OPMAITMOHHBIX CHUCTEM, pacCIpocTpaHeHrne nH(OpMaIny;

CO3/laHUE YCIIOBUHM Ul pa3BUTHsI HABBIKOB YUEOHOH, IPOEKTHOM, HAy4HO-
UCCJIEeIOBATEILCKOM M TBOPYECKOM NEATETbHOCTH, MOTHUBALMU OOYYAIOMIMXCA K
CaMOPa3BUTHIO.

B conepxxanun yuebHoro mpenmera «MHdopmatrka» BBIIEISIOTCS YEThIpe
TEMaTUYECKUX Pa3ZeiIa.

Paznen «llu¢gpoBass rpamMoOTHOCTB» IIOCBALIEH BOIPOCAM YCTPOWCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB IM(POBOrO OKPYKEHHMs, BKIHOYas
KOMIIBIOTEPHBIE CETH, UCIIOJIB30BAHUIO CPEJICTB ONEPAI[MIOHHON cUCTeMBbI, paboTe B
cetu VIHTepHET W HCHOJB30BaHUIO HMHTEPHET-CEPBUCOB, HHPOPMAIMOHHOM
0€30I1aCHOCTH.

Pasnen «Teopermueckue OCHOBbI HH(OPMATHKM» BKJIIOYaeT B ce0s
NOHATUMHBIN anmapaT HMH()OPMATUKH, BOIMPOCH KOAUPOBaHUS HH(pOpMaLH,
U3MEpeHUsl MHPOPMAIMOHHOTO OOBbEMA JAHHBIX, OCHOBBI alreOpbl JIOTUKU U
KOMITBIOTEPHOT'O MOJIEJTUPOBAHUS.

Pa3nen «AJaropurMbl M NPOrpaMMHMpPOBAHHE)» HAIpaBI€H HAa pPa3BUTHE
JITOPUTMHYECKOTO MBILUICHUS, Pa3pabOTKy aIrOpUTMOB U OLEHKY UX CJIOKHOCTH,
(opMUpOBaHKE HABBIKOB pEalU3allii MPOTrpaMM Ha SI3bIKaX MPOrpaMMUPOBAHMS
BBICOKOT'O YPOBHS.

Paznen  «MH(popMauMOHHbIE  TEXHOJOIMH»  TOCBAIIEH  BOIMPOCaAM
OPUMEHEHUs HHQOPMAIIMOHHBIX TEXHOJOTUH, pPEaTu30BaHHBIX B MPUKIATHBIX
IIPOrPAMMHBIX IPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHCIE B 33Ja4ax aHaJIA3a
JAHHBIX, MCMOJb30BAHMIO 0a3 JAHHBIX M 3JEKTPOHHBIX TAONMIl Uil PEIICHHS
IIPUKJIAIHBIX 3a]1a4.

B npuBenéunom pnanee conxepkanun ydebHoro mpeamera «HubopmaTukay
KyPCHUBOM BBIJIEJICHBI JOTIOJIHUTEIbHBIE TEMbI, KOTOPBIE HE BXOJIAT B 00SI3aTENIbHY IO
nporpaMmy OOy4Y€HHs, HO MOTYT ObITh MPEMAJIOKEHBI JUIsl U3YUEHHS] OTIEIbHBIM
MOTHUBUPOBAHHBIM U CITIOCOOHBIM O0YYAIOIIUMCS.

VYrnyOn€HHbI ypOBeHb U3ydeHUsT HH(OPMATUKH pEKOMEHAyeTCs s
TE€XHOJIOTMYECKOr0  MpoQuiis, OpPUEHTUPOBAHHOIO HAa  HMHXKEHEPHYIO U
MH(OPMAIIMOHHYIO C(epbl ACSITENbHOCTU. YTIyONEHHBI YpPOBEHb HW3YUYECHHS
uH(pOpMaTUKKA 00ECIEYMBAET: MOATOTOBKY OOYyYarolUXCsl, OPUEHTHPOBAHHBIX Ha
CHEeLMATBHOCTH B 00JACTH HMH(POPMAIMOHHBIX TEXHOJOTMM M HHXEHEPHbIE
CHELUAIbHOCTH, YYaCTHE B IPOCKTHOM M MCCIEIOBATEIbCKON JEATEIbHOCTH,
CBA3aHHOM C COBPEMEHHBIMU HANpPABICHUSIMHU OTpacid MHGOPMAIIMOHHO-



KOMMYHHKAIITMOHHBIX TE€XHOJIOTUM, MOJATOTOBKY K YYAaCTUIO B OJIMMIIHAJIaX U CJaye
Enunoro rocynapcTBeHHOTO PK3aMeHa 1Mo HHPpOpMaTHKE.

[TocnenoBaTeIbHOCT, M3Yy4YEHUS TEM B Mpelesiax OJHOTO Toja oO0ydeHus
MOXET OBbITh M3MEHEHa MO YCMOTPEHHMIO YUYUTENs NpU MOATOTOBKE paboueit
MPOTrpaMMBbl U MOYPOYHOTO IJIAHUPOBAHMSL.

OO611ee yncI0 YacoB, pEKOMEHIOBAHHBIX I M3ydeHuss HHOOpMaTUKU — 272
yaca: B 10 kmacce — 136 yacoB (4 yaca B Hejienno), B 11 kitacce — 136 yacos (4 gaca
B HEJICIIO).

YrnyOGiaeHHbIE ypOBEHb HM3YyYCHHUS MpeIMeTa pealu3yeTcs 3a Cuer
WCIIOJIb30BaHUs 4acoB, OTBEACHHBIX HA M3YUEHHE MpeJAMeTa B yueOHOM IUIaHE, U
4acOB  BHEYPOUHOM  JCSATEIBbHOCTH,  OOSA3aTENBHBIX  JUIi  TOCEIICHUS
00y4aromMuMHcs.

B yuebnom mmane I'BOY ®MIJI Ne 366 Ha wusyueHue mpeaMeTa
Nudopmaruka B 10-11 kiaccax oTBoaMTCs 3 Yaca B Henento W 1 4yac B HENEIO
BBIHOCUTCS HA BHEYPOUHYIO JI€SITEIHHOCTD.

B 2024-2025 y4yeOHOM roay B HIpOrpaMMe BHEYPOUHOU JEATEIbHOCTH
MpeyCMOTPEH Kypce «Teopus U mpakTHKa pelIeHUs 3aja4 MOBBIIICHHOIO YPOBHS
cioxxHocT» 1o 1 vacy B Hexenmo B 10 m 11 kiaccax ¢ menplo peanusaiuu
YIIyOJIEHHOTO YPOBHSA U3Y4Y€HUsl y4eOHON MporpaMMbl O HHPOPMATHUKE .



COIAEPKXAHUE OBYUYEHUA
10 KVIACC

Iu¢dposast rpaMoTHOCTDH

TpebGoBanus TeXHUKU 0€30MMACHOCTH ¥ TUTHEHBI TIPU Pa0OTE ¢ KOMITBIOTEpAMHU
U IPYTUMH KOMIIOHEHTaMH IIU(PPOBOTO OKPYKEHHUS.

[TpuHIUIBEI pabOTHl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
¢bon Heitmana. ABTOMAaTHYECKOE BBIMOJHEHUE MPOTPaMMbl MPOLIECCOPOM.
OnepaTuBHasi, MOCTOSIHHAsI W JOJrOBpeMeHHass mamsiTb. OOMEH JaHHBIMU C
MIOMOIIBIO IHUH. KOHTpOsuIepsl BHEMIHUX YCTPOUCTB. [IpsiMO TOCTYII K TaMSITH.

OCHOBHBIE ~ TEHACHUWU  PA3BUTHUS KOMIIBIOTEPHBIX ~ TEXHOJIOTHHU.
[TapaienbHbie BRIUUCIEHUS.. MHOTONPOLECCOPHBIE CUCTEMBL. CyNEpKOMIBIOTEPHI.
PacnpenenéHnuble BBIYMCIUTEIBHBIE CUCTEMbI W 00pabOTKa OOJBIIUX TaHHBIX.
MoOunbHble IU(PPOBBIE YCTPONUCTBA U UX POJIb B KOMMYHHKaluix. BcTpoeHHble
KOMITbIOTEPBI. MUKPOKOHTpOIIIEphl. POOOTH3MpOBaHHbBIE TPOU3BOICTBA.

[IporpamMmmHoOe oOecrieueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX cucTeM. Buabl
IPOrpaMMHOro oOecnedeHus: M MX HazHaueHne. OCOOEHHOCTH NPOrpaMMHOIO
oOecrieueHus: MOOWIBHBIX yCTpoWcTB. [lapamienbHoe mporpaMMUpOBaHUE.
CucremHoe mnporpamMmmHoe obecrneueHue. OmnepallMOHHBIE CUCTEMBI. Y THIIWTHI.
HpaitBepsl  ycTpouicTB. HWHCTAIUNISIIMA W JAEUMHCTAUIALMA — NPOTPAMMHOTO
o0ecrieueHusl.

daitnoBbie cucTeMbl. [IpUHIHMIBI pa3MelieHUuss ¥ MMEHOBaHHS (ailioB B
nonroBpeMeHHon namsatu. [llabnonsl 11 onucanus rpyii (haisos.

[Iporpammuoe oGecrneuenue. JIuleH3npoBaHue NPOrpaMMHOTO 0OecTIeUeHUs
U IUPPOBBIX pecypcoB. [IponpuerapHoe u cBoO6OAHOE MpOrpaMMHOE 0OecIieYeHHE.
KoMMepueckoe 1 HeKkoMMepUeCKOoe UCII0JIb30BAaHUE MPOTPAaMMHOI0 00eCTIeUeHUs 1
U(ppoBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABIMBAaEMas 3aKOHOJATEIbCTBOM
Poccuiickon ®denepanyu 3a HENPABOMEPHOE MCIIOJIB30BAHUE IPOrPaMMHOIO
obecrieueHus U IMUGPOBBIX PECYPCOB.

[IprHIUIIBI TIOCTPOCHUS U anmnapaTHbIE KOMIIOHEHTbI KOMIIBIOTEPHBIX CETEH.
CereBblie npoTokonsl. Cets MHTEpHET. Anpecanus B cety MHTEpHET. [IpOTOKOIBI
cteka TCP/IP. Cucrema 1OMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moacetu ¢ momombro Macok mnojcereid. CereBoe
agMuHUCTpUpoBanue. [lojlyyeHre AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hanmuuusi CBA3M € y310M ceTd. OmnpenesneHue MapuipyTra IBHKEHUS
MAKETOB.

Buast  pestensHoctu B cetu  Murepuer. CepBuchl  MHTepHera.
['eoundopmarmonnsie cuctemsbl. ['€0IOKalMOHHBIE CEPBUCHI PEATTLHOTO BPEMEHH



(Hampumep, JIOKalusi MOOWIBHBIX TeIePOHOB, ONpPEIEICHUE 3arpyKEeHHOCTH
aBTOMAarucTpasieil), ”HTEpPHET-TOPTOBIIsL, OpOHUPOBaHKE OUIIETOB U TOCTUHUII.

['ocynapCTBEHHBIE 3JEKTPOHHBIE CEPBUCHI M yCiayrH. ColManbHBIE CETH —
OopraHu3aius KOJUIEKTUBHOTO B3aUMOJICUCTBUS M oOMeHa JaHHbIMH. CeTeBoil
ATHKET: TpaBuUja MOBeIeHUs B KuOepmpocTpaHcTBe. [Ipobrema mHOIIMHHOCTH
noytyueHHou nadopmaruu. OTKpeIThIE 00pa30BaTEIbHbBIE PECYPCHI.

TexHOreHHbIE W JKOHOMHYECKHE YIPO3bl, CBS3aHHBIE C HCIIOJIb30BAHUEM
MH()OPMALIMOHHO-KOMMYHUKAILIMOHHBIX TEXHOJOrui. OOmue mpoOaeMbl 3alluThl
uHdopmaru 1 nHGopMaMoHHO# Oe3omacHocTr. CpeacTBa 3auThl HHPOpMaAITUU
B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETSIX U aBTOMATU3UPOBAHHBIX HHPOPMAIIMOHHBIX
cucremax. [IpaBoBoe obecrieueHre nHGOPMAITMOHHON OE30MTaCHOCTH.

[IpenorBpamnienue HECAaHKIIHOHUPOBAHHOTO JocTtyna K JUYHOM
KOH(UICHIIUATFHON HH(POPMAIIUU, XPAHSIIEHCS Ha MEPCOHATILHOM KOMIIBIOTEPE,
MOOWJIBHBIX yCTpoMcTBax. BpenoHocHoe mporpaMMHOe 0OECleYeHUE U CIOCOOBI
O00ppOBl ¢ HUM. AHTHUBUpPYCHBbIE Mporpammbl. OpraHuzamnus JUYHOIO apXHBa
uH(popmanuu. PezepBHoe konuposanue. [laponbHas 3anura apxusa.

[udpoBanne naHHbix. CUMMETPUYHBIE U HECUMMETPUYHBIC IIHQPHI.
[ndper npoctoit 3amensl. Iludp Lezaps. udp Bwmwxenepa. Anroputm
mdpoBanus RSA.

Teopernueckue 0CHOBbI HHPOPMATHKH

Nudopmarnust, nanusie u 3Hanus. MHbopMaIimoHHbie MPOIecchl B MPUPOJIE,
TEXHUKE U 0OIIECTBE.

HenpepbiBHBIE M JTUCKpETHbIE BEJIWYUMHBI W CcUTHAIBL. HeobxoammocTtb
JUCKpeTU3alu WH(OpMalMi, NPEeIHA3HAYEHHOW /i1 XpaHEHus, Nepefadyd M
00paboTKH B IIUGPOBBIX CUCTEMAX.

JIBonuHoe koaupoBaHue. PaBHOMepHbIE U  HEpPaBHOMEpPHBIE  KOJIBI.
JlexoaupoBaHue COOOILEHUI, 3aIMCAHHBIX C MOMOIIbI0 HEPABHOMEPHBIX KOJIOB.
Ycnosue @ano. I[locTpoeHne OIHO3HAYHO AEKOAUPYEMBIX KOJIOB C ITOMOUIBIO
nepeBa. Enunauiipl n3mMepenust konudectsa nuHpopmanuu. AnhaBUTHBINA MOAXOA K
OILICHKE KOJIMYeCTBa MHPOPMAIIUH.

Cucrembl cuucienus. Pa3BépHyTas 3amuch ILENbIX W JAPOOHBIX YHUCEN B
MO3UIUOHHON cucTtemMe cuuciaeHus. CBONCTBA NO3UIMOHHOW 3alKMCU YHUCHA!
KOJIMYECTBO MU(P B 3aMUCH, TPHU3HAK JEIMMOCTH YUCJIA HA OCHOBAHHE CUCTEMBI
CUMCJIEHUS. AJITCOPUTM NIEPEBOJA LIETOTO Yncia U3 P-WuHOM CHCTEMBI CUMCIICHUS B
JNECATUYHYI0. AJTOPUTM IepeBoja KOHEUHOM P-nuHOil npobu B JeCATUYHYIO.
AJITOpHATM ITEPEBO/IA LIEJIOT0 YUCIIA U3 AECATUYHON CUCTEMBI CYUCIEHUS B P-nunyI0.
[lepeBoa KOHEUHOU AecITHYHON apoOu B P-munyro. JIBowuHas, BoCbMEpHYHAS U
HIECTHAIIIATEpUYHAs] CUCTEMbl CUMCIICHHUS, CBA3b MEXy HUMHU. ApudMeTHuIecKue



Olepally B MO3UIMOHHBIX CUCTEMax CUHUCIEHHsS. TpouuHass ypaBHOBELICHHAs
CUCTEMA CUUCIICHHUS. J[BOMUHO-IECATUYHAS CUCTEMA CUHUCIICHHUS.

KonupoBanne TtekctoB. KomupoBka ASCII. OpHoOailTHBIE KOIUPOBKH.
Crangapr UNICODE. KomupoBka UTF-8. Omnpenenenne uHOOPMAIMOHHOIO
00BEMa TEKCTOBBIX COOOIIIEHUM.

KomupoBanne  u3obpaxenuit. OueHka  WHGOPMAIMOHHOTO  00BbEMa
rpauyecKuX TaHHBIX MIPH 3aJIaHHBIX pa3pelieHuy U rIIyOuHe KOAUPOBaHUS 1IBETA.
[IBeToBrie Monenu. BekropHoe koaupoBanHue. @opmatsl rpaduueckux Qaiios.
Tpéxmepnas rpaduxa. OpakranbHas rpaduka.

Konupoanue 3Byka. Ouienka HHQOPMAIMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
NP 3aJJaHHBIX YACTOTE IUCKPETU3AMU U PA3PATHOCTH KOJUPOBAHUS.

AnreOpa noruku. IloHsiTue BbICKa3bIBaHMs. BpIcka3blBaTeIbHbIE (POPMBI
(npenukatel). KBaHTOpHI CyllIeCTBOBaHMS U BCEOOITHOCTH.

Jlornyeckue omnepanuu. TaOnuibl UCTUHHOCTH. Jlornueckue BbIpaKEHUS.
Jlormueckue TtoxnaecTBa. JloKa3aTelbCTBO JIOTUUECKUX TOXKAECTB C MOMOIIBIO
Ta0JIUIl MICTUHHOCTH. JIoruueckue onepanuu U ornepaiuy Haj MHOKECTBAMH.

3aKoHBI anreOpbl JIOTUKUA. OKBHBAJICHTHBIE MPEOOPA30OBAHMS JIOTHUYECKUX
BbIpakeHui. Jlornueckue ypaBHEHHS M CUCTEMBI YPABHEHHUIA.

Jlornueckue ¢GyHKIMU. 3aBUCUMOCTh KOJIMUECTBA BO3MOXKHBIX JIOTHYECKHUX
(GyHKIUI OT KOJIMYeCTBA apryMeHTOB. [1oJiHbIE CUCTEMBI IOTMYECKUX (DYHKITUH.

Kanonnueckue  Gopmbl  jmoruueckux  BbipakeHuil.  CoBepIIEHHBIC
JTU3BIOHKTUBHBIE M KOHBIOHKTUBHBIE HOpPMalibHble (OPMBI, aNTOPUTMBI HUX
MOCTPOCHHUS 110 TabJIUIE HICTUHHOCTH.

Jlormueckue »3meMeHTHI B CcOCTaBe KommbroTepa. Tpurrep. Cymmarop.
MHoropa3psanbeii cymmarop. IlocTtpoeHne cxem Ha JIOTUYECKHX JJIEMEHTax I10
3aIaHHOMY JIOTUYECKOMY BBIPAKEHHUIO. 3alUCh JIOTMYECKOTO BBIPAKEHUS 10
JIOTUYECKOU CXEME.

[IpencraBneHne LENbIX YKWCEN B MaMATH KOMIboTepa. OrpaHUYE€HHOCTH
Jana3oHa YuCeNl MPU OrPaHUYECHUU KoiuyecTBa paspsaoB. llepenonHeHue
pa3psiiHOi ceTku. be33HakoBbie M 3HAKOBBIE JaHHBIC. 3HAKOBBIA OUT. J[BOMUYHBII
JIOTIOJTHUTEIIBHBIN KOl OTPULIATEIbHBIX YUCEI.

[lobutoBble norumueckue omnepauuu. Jlornueckuii, apupmMeTHyecKuii Hu
nukauyeckuii  capuru.  llludpoBanume ¢ momompo TOOUTOBON — Omepamuu
«uckimoygaroniee NJINy.

IIpencraBneHre BEMIECTBEHHBIX YHWCEN B MaMATH KOMIIbIOTEpA. 3Hadaias
4acTh M MOPSJOK uKcia. Jlmana3oH 3Ha4€HUN BENIECTBEHHBIX uuceln. [Tpobiembl
XpPaHEHHSI BEIIECTBEHHBIX UYHCEN, CBS3aHHBIE C OIPAHMYEHHEM KOJHWYECTBA
pa3psanoB. BpllonHeHrWe omnepanuil ¢ BEIIECTBEHHBIMH YHUCJIAaMHU, HAKOIUJICHUE
OIMUOOK MPU BBIYUCIICHUSIX.



AJITOPUTMBI M IPOrPAMMMPOBAaHHE

OmnpeneneHne BO3MOXKHBIX PE3yJIbTATOB Pa0OTHI MPOCTEHIIMX AJITOPUTMOB
YOPABJICHUS] WCIIOMHUTENAIMU W BBIYUCIUTENBHBIX alropuTMOB. OmpeneneHue
UCXOJHBIX JAHHBIX, IPH KOTOPBIX AJITOPUTM MOXKET J1aTh TPEOYEMbI pe3yJIbTaT.

Oramnbl pelieHus 3a7ad Ha KOMIIbIoTepe. MHCTpyMEHTalbHBIE CpPENCTBA:
TPaHCISATOP, OTJIAAYUK, TpouiupoBmMK. KoMmMnwisius W HHTEpHpeTarus
nporpaMm. BupTyajibHbie MalllMHBI.

WurerpupoBanHas cpena pa3paboTKu. Meroabl OTIAAKA IPOrpamM.
Hcnonp3oBanue TpaccUpoBOYHBIX Tabmuil. Otnagounbiii BbiBoA. I[lomarosoe
BBITIOJTHEHUE TTporpaMmbl. Touku octaHoBa. [I[pocMOTp 3HaUEHUI IEPEMEHHBIX.

Azpik  mporpammupoBanus (Python, Java, C++, C#). Tunbsl AaHHBIX:
LIEJIOYHCIICHHBIE, BEIIECTBEHHBIE, CHMBOJIbHBIEC, JIorn4ueckue. BerBnenus. CinoxHbIe
ycnoBus. Lukibel ¢ ycnoBuem. Llukibel mo mepemeHHOM. B3ammo3aMeHs€MOCTb
pa3IMYHbIX BUIOB LMKIOB. MHBapuanT 1ukia. CocTaBieHHE LHKIA C
MCIIOJIb30BaHUEM 3apaHee ONPENEIIEHHOTO MHBAPHUAHTA IIUKJIA.

JloxymeHnTpoBanue nporpamm. Mcnons3oBanue koMmmeHTapues. Iloaroroska
OMMUCAHUA MPOrPAMMBI U HTHCTPYKIUHU JIJIS1 TOJIH30BATEIS.

ANTOpUTMBI 00pa0OTKU HATYpaJIbHBIX YWCEN, 3aMHCAHHBIX B MO3UIIMOHHBIX
CUCTEMaxX CYHUCIEHMs: pa3OMeHHe 3aluch 4Yucia Ha OTIeJbHble UUDpHI,
HaXOXXJEHUE CYMMbl U TPOU3BEIAEHUS ULU(Dp, HAXOKACHUE MaKCUMAIbHON
(MUHUMATBHOMN) TTUQPHI.

HaxoxneHue Bcex MpOCThIX YMCEN B 3aJlaHHOM aAuanasone. lIpeacraBneHue
Yuclia B BUJIe HAaOOpa NPOCThIX COMHOXKHUTENEH. AITOPUTM OBICTPOTO BO3BEACHUS B
CTEIICHb.

OO0paboTka JaHHBIX, XpaHAMUXcs B (aiinax. TekcToBbie U JBOUYHBIC (HAITHI.
daitnoBbie TiepeMeHHBbIe ((ainoBbie ykazartenu). Urtenue u3 (aiina. 3anuch B
(aii.

Pa36uenue 3anaun Ha noazagaun. [loanporpammel (poueaypsl U PyHKIIUN).
Pexypcusi. PexkypcuBHbie 00BekThl ((pakrtansl). PekypcuBHbIE NpOIEAypHl H
bynkuuu. Mcnonb3oBaHue cTeKa Jisl OpraHu3alii PeKypPCUBHBIX BHI30BOB.

Hcnonb3oBaHue cTaHgapTHOW OWUOIMOTEKH sA3bIKa MPOrpaMMHUPOBAHMUS.
[Togkmouenne  OUOMMOTEK  MOANPOrpaMM  CTOPOHHHMX  ITPOU3BOJUTENECH.
MoaynpHBIA IPUHIUII IOCTPOCHUS IIPOTPAMM.

Yucnennbie MeTo1bl. ToUuHOE U MPUOIIKEHHOE pellieHus 3a1aun. YucineHHbie
METO/Ibl pEUIEHUs] YpaBHEHUW: MeToJ mepedopa, METOJ MOJOBUHHOTO JIEJIEHUS.
[IpubOnnx€HHOE BBIYMCIECHUE JUIMH KpPUBBIX. BpluncieHue miomanei ¢uryp c
MOMOIIBIO YHUCJIEHHBIX METOAOB (METOJ MNPSAMOYTOJIbHUKOB, METOJ Tpaneuui).
[Touck ™akcumyma (MHUHMMYMa) GYHKIMM OJHOW TMEPEMEHHON METOJI0M
MTOJIOBUHHOTO JEIEHUS.



OOpaboTka CHMBOJBHBIX JaHHBIX. BcTpoeHHBIE  (DYHKIIMM  S3BIKA
IPOrpaMMUPOBAHUS JJi1 00paOOTKA CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: TMOJCYET KOJIMYECTBA TMOSBICHUNW CHUMBOJa B CTPOKE,
pazOueHue CTPOKHU Ha CJI0BA MO MPOOETbHBIM CUMBOJIAM, MTOUCK MOJICTPOKUA BHYTPHU
JTAaHHOM CTPOKH, 3aMEHA HalJICHHOM MOJACTPOKHU Ha IPYTYIO CTPOKY. [ eHepanus Bcex
CIIOB B HEKOTOpOM alihaBUTE, YAOBIETBOPSIONUIUX 3aJaHHBIM OrPAHUYCHUSIM.
[IpeobpazoBaHue uncia B CHMBOJIBHYIO CTPOKY U OOpATHO.

MaccuBbl M TOCIENOBATEIBHOCTH uKcCeNl. Brruncienne 0000MIEHHBIX
XapaKTEPUCTUK PJIEMEHTOB MAacCHBA WJIM YMCIOBOM MOCJIEI0BATENHHOCTH (CYyMMBI,
MPOU3BEICHUS, CPEIHEro apuMETUYECKOr0, MUHUMAIBHOTO U MaKCHUMAaJIbHOTO
AJIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIOUIMX 33JaHHOMY YCJIOBHIO).
JInHEeNHBIM MOKUCK 3aJaHHOTO 3HAYEHUSI B MACCHUBE.

CopTtupoBKka 0JJHOMEPHOT0 MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METO
Mmy3bIpbKa, METOJ]l BbIOOpa, COpPTHpOBKa BcTaBKamu). COpPTHUPOBKA CIHSHUEM.
beictpas coptupoBka MaccuBa (anroputMm QuickSort). JIBomuHbIH TOHUCK B
OTCOPTUPOBAHHOM MAaCCHBE.

JIBymMepHBIE MaccuBBI (MaTpHIlbI). AJTOPUTMBI O0O0paOOTKH JIBYMEPHBIX
MAacCHBOB: 3all0JJHEHHUE ABYMEPHOTO YHUCIOBOIO0 MAacCHUBA M0 3aJaHHBIM MpaBUIIaM,
MOUCK 3JIEMEHTa B JBYMEPHOM MAaCCHBE, BHIYMCIICHHE MaKCUMyMa (MUHUMYyMa) U
CYMMBI 3JIEMEHTOB JABYMEPHOI'O MACCHBA, MEPECTAaHOBKA CTPOK M CTOJOLIOB
JIBYMEpPHOI'O MacCHUBa.

NudopManuoHHbIe TEXHOJIOTMH

TekcroBeiii mporeccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
oporpadbun u rpammaruku. CpeacTtBa NMOUCKA W aBTO3aMEHbI B TEKCTOBOM
npoueccope.  HcnonszoBanue  crwieid.  CTpyKTypUpPOBaHHBIE  TEKCTOBBIE
nokymeHThl. CHocku, ornaBieHue. KomnektuBHas paboTa ¢ JOKyMEHTaMu.
NHCTpyMEHTHI pelieH3upOBaHUsl B TEKCTOBBIX Mpolieccopax. OOIayHbIe CEPBUCHI.
Henosas nepenucka. Pedepar. [IpaBuna nuutupoBanuss UICTOYHUKOB U 0(hOpMIIECHUS
oubnuorpaduyeckux ccpuiok. OdopmiieHHE CHCKa JUTEPATyphl. 3HAKOMCTBO C
KOMIIBIOTEPHOW BEPCTKOM TEKCTa. TEeXHUYEeCKHMe CpelAcTBa BBOJA TEKCTa.
Crernmann3upoBaHHbIC CPEJICTBA PEIAKTUPOBAHUSI MATEMATUUECKUX TEKCTOB.

Ananmu3 naHHbiX. OCHOBHBIC 3a7a4d aHajdu3a JAHHBIX: MPOTHO3UPOBAHMUE,
Kimaccudukaius, KiacTepusaius, aHauu3 OoTkiIoHeHui. [locnemoBarenbHOCTH
pelIeHus 3a7a4 aHajdu3a JaHHBIX: cOOp MEPBUYHBIX JAaHHBIX, OYUCTKA U OIIEHKA
KauecTBa JaHHBIX, BHIOOp W/WIIM MOCTPOEHUE MOJENH, MpeoOpa3oBaHuE JAHHBIX,
BU3yaIM3allisl JTAHHBIX, UHTEPIIpETalus pe3ysbTaroB. [IporpamMmubie cpeicTBa u
WHTEPHET-CEPBUCHI JJI1 00paOOTKM M TIPEICTaBICHUS JaHHBIX. bosbIye naHHbIE.
MammunHoe o0yuenue. HTeekTyanpHbli aHAIW3 TaHHbIX.



AHanu3 JaHHBIX C MOMOIIBIO 3JEKTPOHHBIX TaOMUI. BbluncieHne CyMMBI,
CpEIHEro apu(pMETHUECKOTr0, HauOOIbIIEr0 (HAMMEHBIIET0) 3HaUEHUs IUaIa3oHa.
Boruncnenne kosdduimenta Koppensauuu JBYX psSAoB JaHHBIX. [loctpoenue
CTOJIOYATHIX, JMHEHYaThIX K KpYyroBbix jguarpamm. Iloctpoenue rpadukos
¢byuxuii. [logOop nuHMM TpeH A, pelIeHne 3a/1a4 IPOTHO3UPOBAHUSI.

YucneHHoe pelieHHe YypaBHEHWH C MOMOIIBI0 [oadopa mapaMerpa.
OntrMu3anys Kak MOMCK HAaWIY4YLIEro pelleHUs B 3aJaHHBIX yCIoBUsAX. LleneBas
(byHKUHA, OrpaHrYeHus. JIOKanbHbIE U r100albHbIi MUHUMYMBI 1IEJIEBOU (PYHKLIUU.
Pemenue 3a1a4 onTUMHU3AIUH C TOMOLIBIO AJIEKTPOHHBIX TAOIUII.

11 KVIACC

Teopernueckue 0CHOBbI HHPOPMATUKH

Teopernueckue nNOAXOABI K OIEHKE KoJaudyecTBa HHMOpManuu. 3akoH
agnutuBHOCTH WH(MOpMmaruu. @opmyna Xapriau. MapopManus v BEpOSTHOCTb.
®opmyia [llenHoHa.

Anroputmbl  cxatust JgaHHbix. AnroputM RLE. Anroputm Xaddmana.
Anroputm LZW. AIropuT™msl CXKaThs JAHHBIX C TOTEPSMU. Y MEHBIICHHE TTTyOUHBI
KoaupoBaHus 11BeTa. OCHOBHBIE Hjien aropuTMoB cxatust JPEG, MP3.

CkopocTh mepenayd JaHHBIX. 3aBUCHUMOCTb BPEMEHH Iepefayud  OT
nH(pOpMAIIMOHHOTO 00BbEMA JTAHHBIX W XapaKTEPUCTHUK KaHalla CBs3U. [IpuyuHbI
BO3HUKHOBEHHUs OIIMOOK TpU Tmepegade JaHHbIX. Kojbl, MO3BOJSIONINE
OoOHapy>XUBaTh W HUCIHPABIATH OIMMUOKH, BO3HUKAIOIIME MPU Tepejadye ITaHHbBIX.
Paccrosinue Xammunra. KoaupoBanue ¢ noropenueM 6utoB. Koabl XammuHra.

Cucrempl. KoMIloHeHTBI cuCTEMBl M HX B3auMmopaercTBue. CHCTEeMHBIN
s dexT. Ynpapienue kak nHGOPMAIMOHHBIN Tiportecc. OOpaTHas CBSI3b.

Mopenun u MmonenupoBanue. Llens momenupoBanus. COOTBETCTBUE MOJIENU
MOJICTIUPYEMOMY OOBEKTY WJIM MpoIleccy, Leu MoJeaupoBanus. dopManuzaius
MPUKJIAJIHBIX 3a]1a4.

[IpencraBienre pe3yiabTaTOB MOJICIUPOBAHUS B BUIE, YAOOHOM Jid
BOCIIPUATHS YeJIOoBeKOM. ['padmdeckoe mpeacTaBieHne TaHHbIX (CXEMBbI, TaOIUIIbI,
rpaduKkm).

I'pacdbl. OcHoBHBIE MOHATHA. Buabl rpados. Onucanue rpagoB ¢ NOMOUIBIO
MaTpull CMEXKHOCTH, BECOBBIX MATpHUIl, CIHUCKOB CMEXHOCTU. Pemenue
QITOPUTMUYECKUX 3a/1ad, CBS3aHHBIX C aHamu3oM TrpadoB (MOCTPOCHHE
ONTUMAJILHOTO MYTH MEXJy BepIIMHaMu rpada, ompeaeieHre KoIudecTBa
pa3IUUHBIX MyTEed MEXAY BEpIIMHAMH OPUEHTUPOBAHHOTO AaIlUKINYECKOTO
rpada).

HepeBbs. bunapnoe nepeBo. [epeBbs momcka. CrocoObl 00Xxojna jepera.
[Ipencrasnenne apudMeTUYECKUX BhIpAXKEHUN B BUJE JiepeBa. JJUCKpETHbIE UTPHI



JIBYX UTPOKOB C mojHOoM nHdopMmanuei. [loctpoenue nepesa nepedbopa BapuaHTOB,
OMMCAHKWE CTPATErHH UTPhI B TAOJIMYHON (popMe. BBIUTPHIIIHBIE U IPOUTPHIIITHBIC
MTO3ULIMHU. BBIMTPBILIHBIE CTPATETUU.

CpencrBa UCKYCCTBEHHOIO MHTEIUIEKTa. CEepBUCHI MAIIMHHOTO NEPEBOJA U
pacnio3HaBaHusl YCTHOW pedyn. KOrHUTHBHBIE CepBUCHL. VneHTudukanus u mouck
U300paKEeHUI, pacro3HaBaHHe JULL. Camoo0Oyyatomuecs CUCTEMBI.
HcKyCcCTBEHHBIM HMHTEIUIEKT B KOMIIBIOTEPHBIX Hrpax. lcronp3oBaHue mMeTronoB
MCKYCCTBEHHOI'O MHTEJUIEKTa B OOydYaromMXx cuctemax. lMcnosib3oBaHuE METOIOB
HCKYCCTBEHHOT'O MHTEIJIEKTa B poOoToTexHuke. MHTepHeT Bemei. [lepcrnekTuBs
Pa3BUTHA KOMIIBIOTEPHBIX UHTEIJIEKTYJIbHBIX cucTeM. HeilpoHHbIE CEeTH.

AJITOPUTMBI M IPOrPAMMHMPOBAHHE

dopman3anys MOHATHS aropurma. Mammuna TeloprHra Kak yHUBEpCanbHas
MoJienb BerurcieHui. Tesnc Yépua—TrropuHra.

OneHka CII0KHOCTU BBhIUMCIEHUN. Bpems paboTbl U 00bEM HCHOIB3yeMOn
MaMsTH, MWX 3aBUCHMOCTb OT pa3Mepa MCXOIHbIX JaHHbIX. OneHka
ACUMITOTUYECKOM CIIOKHOCTH QITOPUTMOB. AJTOPUTMBI  MOJMHOMHAIBHOU
cioxHocTH. [lepebopHble anropuT™Mebl. [Ipumeps! pa3inyHbIX AITOPUTMOB PELIEHUS
OJIHOM 3aJa4M, KOTOPbIE UMEIOT PA3IUYHYIO CI0KHOCTb.

[louck mpOCTBIX YHCEN B 33aJaHHOM JWAIa30HE C MOMOILIBIK aIrOpUTMA
«peuieTo DparocheHay.

MHoropa3zpsaHble 1eble YUClia, 3a7a4i JJIMHHON apu(pMETHKY.

CnoBapu  (accolMaTUBHBIE MAacCHUBBI, OTOOpaKeHHUs). XOUI-TaOIUIIBI.
[TocTpoenue angaBUTHO-4aCTOTHOTO CIIOBAPS AJIA 3aJaHHOTO TEKCTAa.

Crekn. AHanu3 NpaBUIBHOCTH CKOOOYHOIO BBbIpaKEHUA. Bprunciienue
apu(PMETUIECKOTO BBIPAKEHHUS, 3aMMCAHHOTO B MOCT(HUKCHOM opMme.

Ouepenu. Mcnonb3oBanue ouepeau 1jisi BpEMEHHOIO XPAHEHHUS TaHHBIX.

Anroputmbel Ha Tpadax. I[locTpoeHne MHHMMaJIBHOTO OCTOBHOTO J€peBa
B3BELIEHHOIO CBS3HOTO HEOPUEHTUPOBAHHOrO rpada. KonnuecTBo paziaudHbIX
nyTed MeXay BepIIMHAMU OPUEHTHUPOBAHHOTO AIlIMKJIMYECKOTo Trpada. AIroputMm
JlenkcTphl.

[epeBps. Peanuzanus nepesa ¢ MOMOIIBIO CCBIIIOYHBIX CTPYKTYp. [IBoMUYHbBIE
(bunapusie) aepeBbs. IlocTpoeHue nepeBa s 3aJaHHOTO apU(PMETUYECKOTO
BbIpakeHUs. PekypcuBHBIE alropuTMbl 00xoda AepeBa. Vcrnonp3oBanue creka u
ouepeau [yl 00Xo/1a AepeBa.

JnHamuueckoe NOpOrpaMMHpPOBAHME KaK METOJ pEIIEHUS 3aJad  C
COXpPAaHEHHEM NPOMEKYTOUHBIX PE3YJIbTATOB. 3aJaud, PEIIAEMBIE C IMTOMOULIBIO
JUHAMHYECKOTO TMPOTPaMMHUPOBAHUS: BBIYUCIEHHE PEKYPCUBHBIX (DYHKIIHH,
MOACYET KOJIMYECTBA BAPUAHTOB, 3aJa4l ONTUMHU3ALUU.



[Tonsitue 06 OOBEKTHO-OPHEHTHPOBAHHOM MPOTpaMMUpOBaHUU. OOBEKTH H
kiaccel. CBOMCTBA U METOJIbI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIM3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO IOJXOJA.
WHKancynsuus, Hacjaea0BaHue, MOTUMOP(U3M.

Cpenst ObicTpoit paspaboTku mporpamM. IIpoexktupoBanue uHTepderica
noJyib30Barelis. Mcronb30BaHUE FOTOBBIX YIIPABIIIEMBIX 3JIEMEHTOB /151 IOCTPOCHUS
uHTEpPeiica.

O630p  s3blkOB  mporpammupoBanus.  [lonstue o  mapagurmax
MpOrpaMMHUPOBAHUSL.

NudopManuoHHbIe TEXHOJIOTMH

OTanbl  KOMIIBIOTEPHO-MATEMaTUYECKOTO  MOJICIMPOBAHUS: TMOCTaHOBKA
3ajaud, pa3paboOTKa  MOJEIM, TECTUPOBAHHE  MOJIEIH, KOMIIBIOTEPHBIN
AKCHEPUMEHT, aHAJIU3 PE3yJIbTATOB MOJICIIUPOBAHMSL.

Juckpetnzanusi OpU MATEMATHYECKOM MOJEIUPOBAHUU  HEMPEPBHIBHBIX
npoueccoB. MonienupoBanue qBuxkeHus. MoieaupoBanre OM0JIOrMUE€CKUX CUCTEM.
MaremaTudyeckue MOJIETM B HIKOHOMUKE. BBIYMCIUTENbHBIE SKCIEPUMEHTHI C
MOJIEJISIMU.

OOpaboTKka pe3yJabTaTOB SKCHEPUMEHTA. METOoJ, HaUMEHBIIMX KBaJpaToB.
OneHka 4YHUCIOBBIX NApaMEeTPOB MOJAEIUPYEMBIX OOBEKTOB M  IPOIIECCOB.
BoccranoBneHue 3aBUCHMOCTEN MO Pe3yJIbTaTaM dKCIIEPUMEHTA.

BepostHoctheie  mozenu.  Meronsl Monte-Kapino.  MmuranmonHoe
MojenupoBaHue. CUCTEMbI MaCCOBOTO OOCITYKUBAHMUS.

Tabnuunble (penslMOHHBIC) O0a3bl JaHHBIX. Taliauna — TmpeAcTaBICHUE
cBeneHnii 00 OJHOTHUHIHBIX OOBekTax. Iloie, 3ammch. Kirou Tabmmipel. Pabora ¢
roToBOM 0a30if JMaHHBIX. 3amojgHeHue O0a3bl JaHHBIX. [loWCK, COpPTHUpOBKA W
buabTpanys TaHHBIX. 3apOChl Ha BBIOOPKY JAHHBIX. 3ampoChl C MapamMeTpamH.
Brruuciisiembie 1o B 3ampocax.

MHuoroTtabinyHblie 0a3bl JaHHBIX. THIIBI CBSA3e MEX Iy Tabnuiamu. BHemHwmit
kiro4. LlemocTHoCTh 6a3bl TaHHBIX. 3aPOCHl K MHOTOTAOIMYHBIM 0a3aM JaHHBIX.

NnTepuer-niprinoxenus. [IoHsITHE O CEpBEPHON U KIIMEHTCKOM YacTsX CauTa.
TexHONIorusl «KIUEHT — CEepBEP», €€ NJOCTOMHCTBA U HenocTaTKku. OCHOBBI SI3bIKA
HTML wu kackannusix Tabmun ctuiei (CSS). Cuenapuu Ha si3bike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

Pasmemnienue BeO-caiiToB. Yciryra XocTuHra. 3arpyska ¢aiioB Ha CaiT.

BBon n300pakeHUil C MCIOJNB30BAHUEM PA3NIMUYHBIX HU(POBBIX YCTPOUCTB
(uudpoBbIX (poTOaNmapaTroB U MHUKPOCKOIIOB, BUIEOKAMEpP, CKAHEPOB M APYIHX
ycTpoiicTB). I'padmueckuii pegakrop. Paspemenue. Kagpuposanue. Mcnpasienue
nepcrekTuBbl.  I'mcrorpamma. Koppekuuss  ypoBHEH, KOppEeKUHs — IIBETa.



OOecrBeunBaHrue IBETHBIX H300pakeHwit. Peryms. Pabora ¢ obOmactsamu.
OUWIbTPHI.

MHuorocnolinble u3o0Opaxkenus. TexkcrtoBble ciou. Macka cnos. Kanaibl.
CoxpaneHnue BblaeneHHONU oOnactu. IloaroroBka wimocTpanuil A BeO-CauTOB.
AHUMUPOBaHHbIE U300PAKEHUSI.

Bekropnast rpaduka. I[lpumutuBbl. M3MeHeHue mopsAaKka 3JIEMEHTOB.
BripaBHuBaHue, pacnpenenenue. ['pynmnupoBka. Kpusble. @opMarsl BEKTOPHBIX
pUCYHKOB. Vcnionb30BaHne KOHTYpOB. BekTopu3zanus pacTpoBbIX H300paXKeHU .

[IpyHIMIIBI TOCTPOEHUS U PEAAKTUPOBAHUS TPEXMEPHBIX MoAelield. CeTouHbIe
Mozxenu. Marepuanel. MonaenupoBaHue HCTOYHMKOB OCBelleHHs. Kamepsl.
AnnutuBHble TexHosoruu (3D-npunrtepsl). [loHsTHE O BUPTYanbHOM peaibHOCTH U
JIOTTIOJTHEHHOU pEeaibHOCTH.



[NTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOITPAMMBI 110
MHO®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJIHEI'O
OBLIEI'O OBPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATDBI

JIndHOCTHBIE  pe3yibTaThl  OTPAXalOT TOTOBHOCTh U  CIOCOOHOCTH
oOy4Jarommxcs pPyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEWU MO3HIIMEH
JUYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHEHTAIlMH, TITO3WTHBHBIX BHYTPECHHHUX
yOeXKIEHUH, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHICKOTO
OOIIeCTBa, PACIIMPEHHUE KU3HEHHOTO OIbITAa U OMbITA JIEATEILHOCTH B IpOIiecce
peanM3alMu  CpeACTBaMU  yuyeOHOrO TNpeIMeTa OCHOBHBIX  HaIlpaBJICHUUN
BOCIIUTATEJILHOU €SI TEIHLHOCTH.

B pesynpraTe wu3ydeHuss HMHPOPMATHKH Ha YpPOBHE CPEAHETO OOIIEro
oOpa3oBaHus y oOydaromierocsi OyayT copMupoBaHbl CIEAYIOMIUE JTUYHOCTHBIC
pE3yNbTaThI:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00s3aHHOCTEHN, YBaXKECHUE 3aKOHA
U TPaBOMNOPANIKA, COOJIOJCHHUE OCHOBOIMOJATAIOIIMX HOPM HH(OPMAIMOHHOTO
npaBa ¥ ”HGOPMAIIMOHHOMN 0€30MaCHOCTH;

TOTOBHOCTh MPOTUBOCTOSATH HUJEOJIOTUM DKCTPEMU3Ma, HaIMOHAIU3Ma,
KceHO()oOMHM, MUCKPUMHUHAIIMK TI0 COIMAIBHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAIMOHAJIBHBIM MTPU3HAKAM B BUPTYaJIbHOM MTPOCTPAHCTBE;

2) NATPUOTHYECKOT0 BOCTIUTAHUSA:

[IEHHOCTHOE OTHOIIEHUE K UICTOPUUECKOMY HaCJIEeAUI0, TOCTU eHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJOTHSX, TOHNMaHNE 3HAYCHUS NHHOPMATHKN KaK HAYKH
B KU3HU COBPEMEHHOTO OOIIECTBA;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJE B
cetu IHTEpHET;

4) 3¢TeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKJIIOUas ACTETUKY HAY4YHOTO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCIPUHUMATH PA3JIMYHBIE BHUJBl HCKYCCTBAa, B TOM YHCIIE
OCHOBAHHOI'O Ha MCMOJIb30BAaHUH UH(OPMAIIMOHHBIX TEXHOJOTHIA;

5) pu3uvYecKOro BOCIUTAHUSA:

chOpMUPOBAHHOCTH  370pOBOr0 M  Oe3omacHoro  oOpaza  JKHM3HH,
OTBETCTBEHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBbIO, B TOM UHUCJIE 32 CUET COOITIOICHUS



TpeObOBaHMI  0Oe30macHOl  SKCIUTyaTalldd  CPEACTB  WHGOPMAIIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTU;

6) Tpy10BOI0 BOCIIMTAHMS:

FOTOBHOCTh K AKTHMBHOW JESTEIBHOCTH TEXHOJOTMYECKOM M COLHAIBHOMU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMHPOBATH, TUIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATDH TAKyIO JEATEIbHOCTD;

uHTEpec K cdepaM MpoPecCHOHATBHON AESTENbHOCTH, CBA3aHHBIM C
MH(POpPMATUKON, NTPOrpaMMHUPOBAHUEM U HUH(OPMALMOHHBIMH TEXHOJOTUSIMHU,
OCHOBAaHHBIMU Ha JOCTIKCHUSX HAyKW WH(DOPMATUKM U HAYYHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBEpIIaTh OCO3HAaHHBIM BBIOOp Oynaymiedl npodeccuu u
peaTu30BBIBaTh COOCTBEHHBIC )KU3HEHHBIE TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpPa30BaHUIO Ha
MPOTSIKEHUU BCEU )KU3HU,

7) 3K0JI0THYECKOT0 BOCIIUTAHUS:

OCO3HAHUE TJI00ALHOIO XapaKTepa SKOJIOTHYECKHX MpOoOJIeM W MyTeH HX
peuieHus, B TOM 4YHCJI€ C Y4Y4€TOM BO3MOXHOCTEH MH(OPMALIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH, IOCTIKEHHSIM HAy4YHO-TEXHMUYECKOTO TIporpecca u
OOIIIECTBEHHOM MPaKTUKH, 32 CUET MOHUMAHUS POJIH MH(GOPMAIIMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB W MHGOPMAIMOHHBIX TEXHOJOTUNA B YCIOBUSIX
uudpoBoil TpaHchopMauu MHOTUX cdep )KU3HU COBPEMEHHOIO 00I1IEeCTBa;

OCO3HAHUE IIEHHOCTH HAYYHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISThH
MPOEKTHYIO U UCCJIEA0BATENbCKYIO AESITEIbHOCTh HHINBUAYAIBHO U B TPYMIIE.

B npouecce 1OCTUAKEHUS TNYHOCTHBIX PE3YJIbTATOB OCBOCHHS IIPOTrPaMMBI 10
nHpopMaTHKe y 00y4YaromMXCsl COBEPIICHCTBYETCS dMOIMOHAIBHBIM HMHTEIUICKT,
peAnoJiaraloiuil chopMUpPOBAHHOCTb:

CaMOPETYJIUPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPHUHUMATh
OTBETCTBEHHOCTh 3a CBOE TOBEJCHHE, CIOCOOHOCTh aJanTUPOBATHCS K
AMOIMOHATIBLHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKIIIOYAIONIECH CTPEMIICHHE K JIOCTMXKEHUIO LIENU U
yCIeXy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHE JEHCTBOBaTh, MCXOAS W3 CBOUX
BO3MOKHOCTEH;

AMITIATUH, BKJIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHAILHOE COCTOSIHUE
JPYTUX, YYUTHIBATH €r0 MNPHU OCYIIECTBICHUUM KOMMYHHUKAIMU, CHOCOOHOCTH K
COUYYBCTBUIO U CONEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATH OTHOIICHHUS
C APYTUMHU JIIOJIbMH, 3a00TUThCS, MPOSIBIIATH HHTEPEC U pa3perniaTh KOHPIUKTHI.



METANIPEIMETHBIE PE3YJIBTATBI

B pesynpraTe w3ydeHHs HWHPOPMATHKM Ha YpPOBHE CPEIAHETO OOIIEro
oOpa3zoBaHus y oOydaromierocss OyayT chopMupoBaHbl MeTampeaMeTHBIC
pe3yJIbTaThl, OTPAKCHHBIC B YHUBEPCAIBbHBIX yUCOHBIX JICHCTBHUSAX, & MMEHHO —
MO3HABATC/IbHbIC ~ YHUBEPCAJIbHbIC YydYeOHbIC JICHCTBUSA, KOMMYHHKATHBHBIC
YHUBEpCaJIbHBIC yYeOHBIC JECHCTBHUSA, PETYJIATUBHBIC YHHBEPCAIbHBIC YyUeOHBIC
JCHCTBUS, COBMECTHAS JICATEITHHOCTD.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE y4eOHbIe 1eHCTBUS

1) 6a30Bble JJOruvYecKue aeicTBusi:

CaMOCTOSITeTbHO  (OpMyIMpoOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

YCTaHABJIMBATh CYIIECTBEHHbIA NMPU3HAK WJIM OCHOBAaHWS [JIsi CPAaBHEHUS,
KJ1accuuKaIuu U 0000IICHHS;

ONpeAesiTh LU ACATECIbHOCTH, 3aJaBaTh IAapaMeTpbl M KPUTEPUU HX
JIOCTYDKCHHUS

BBISIBJISITH 3aKOHOMEPHOCTH ¥ IPOTUBOPEUHUS B PACCMATPUBACMBIX SBJICHUSX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJIEMBbI C YUETOM aHAIM3a HMEIOIINXCS
MaTepHUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBEI B JICITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIIEICTBUI AESTEILHOCTH;

KOOPJAWMHUPOBATH U BHITIOIHATH Pa0OTY B YCIOBHUSAX PEAIbHOTO, BUPTYAJIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

Pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUN )KU3HEHHBIX TTPOOJIEM.

2) 0a30BbBI€E HCCJIEA0BATEIbCKHUE AeiCTBHS:

BJIaJICTh HABBIKAMH YYCOHO-UCCIICIOBATEIIBCKON U TIPOCKTHOM JEATeIIbHOCTH,
HaBbIKAMU  pa3pelieHHs TpoOjeM, CIIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MOUCKY METOJOB PELICHUS MPAKTUYECKUX 3a7a4, TPUMEHEHHIO
Pa3IMYHBIX METOO0B MO3HAHMS;

OCYIIECTBIISITh PA3JIUYHBIC BHUJBI JESITEILHOCTH IO IMOJYYEHUIO HOBOTO
3HAHUS, €ro HHTEPIpPETalnH, MPEeoOpPa30OBaHUI0 W MPUMEHEHHUIO B Pa3IMUHBIX
Y4EOHBIX CHUTyallusiX, B TOM YHCIE€ TPU CO3JAaHUU YUYEOHBIX U COLMAIbHBIX
MIPOEKTOB;

dbopMuUpOBaTh HAYYHBIN THI MBIIUICHHS, BIaJACTh HAYYHOW TEPMHHOJIOTHEH,
KJIFOUEBLIMH MOHATHIMH U METOJaMU;

CTaBUTh M (OPMYJIUPOBATh COOCTBEHHBIE 33aJaud B 00pa30BaTEIbHOU
JIEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;



BBISIBJISITh [PUYMHHO-CJIEJACTBEHHBIE CBSI3M M aKTyaJM3MpPOBaTh 3ajaady,
BBIJIBUTaTh TMIOTE3Y €€ PEIIeHUs, HAXOJUTh apTyMEHTBHI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPKJICHUM, 33]1aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS;

aHAIM3UPOBATh IIOJYYEHHbIE B XOA€ pELICHUs 3aJaud pe3yJIbTaThl,
KPUTHUYECKU OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JIaBaTh OILIEHKY HOBBIM CUTYallUsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

OCYUIECTBJISITh LEJICHANPABICHHBIA IMOUCK IEPEHOCa CPEACTB U CIIOCOOOB
JeHCTBUS B MPOPECCUOHANBHYIO CPELY;

YMETh INEPEHOCUTh 3HAHUS B IO3HABATENIbHYI0 M IMPAKTUYECKYHO 00JIacTh
KU3HEJIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA U3 PAa3HBIX MPEIMETHBIX 00JIaCTel;

BBIJIBUT'aTh HOBBIE WJEH, MPEUIaraTb OpPUTrMHAIbHBIE MOAXOAbl U PEIICHHUS,
CTaBUTb NPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE AIbTEPHATUBHbBIE PELICHMUSL.

3) pabora ¢ uHpopMaumeii:

BJIAJI€Th HaBbIKAMU MOJIY4YEHUs MH(OPMAIIMU U3 HCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOAATEJIBHO ~ OCYILECTBJIATh  IIOMCK,  AHAJIW3, CUCTEMATU3aLHUI0 WU
MHTEPIIPETALNIO HH)OPMALIUY PA3IUYHBIX BUAOB U (OPM IPEICTABICHUS;

co3JaBaTh TEKCThl B pa3auyHbIX (¢opmarax ¢ Yy4ETOM Ha3HAYCHHUS
uHpopMalMM W LEJIEeBOM ayJuTOpuH, BbIOMpas ONTUMalbHYI (Qopmy
IIPE/ICTABIICHUS U BU3yalIN3aliy;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(OpMalnMU, €€ COOTBETCTBUE
MPaBOBBIM U MOPAJIbHO-ITUYECKUM HOPMaM;

UCIIOJIb30BaTh  CPEACTBa  MH(OPMAIMOHHBIX M  KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUI B PELIEHWN KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OPraHU3alMOHHBIX
3aJa4 ¢ COOII0ICHUEM TPEOOBAaHUM SPrOHOMUKH, TEXHUKU 0€3011aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX M 3ITHYECKUX HOPM, HOpM HHGPOPMALMOHHON
0Ee30ITaCHOCTH;

BJaJeTh  HABbIKAMU  pPACMO3HAaBaHWS W 3allUThl  HMH(OpMALUH,
MH(POPMAIMOHHOMN 0€30M1aCHOCTH JIUYHOCTH.

KoMMmyHuKaTHBHbBIE YHHBeEpPCAJIbHbIE YueOHbIe 1eiCTBUSA

1) oOmenme:

OCYILIECTBIISITh KOMMYHHUKAIIMHM BO BCeX cepax KU3HHU;

pacrio3HaBaTh HeBepOajbHbIE CpeJICTBa OOIICHUS, MOHMMAaTh 3HAYCHUE
COIMAIbHBIX 3HAKOB, PACIO3HABATh MPEANOCHUIKM KOH(MIUKTHBIX CUTyallUd H
CMAT4YaTh KOH(QIUKTHL;

BIIQJIETh  pa3IMYHBIMHU  CIIOcOOaMH  OOIICHWS W B3aMMOJICHCTBUS,
apryMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMATYaTh KOH(MIUKTHBIC CUTYyaIUH;



Pa3BEPHYTO M JIOTHYHO M3J1araTh CBOKO TOYKY 3PEHHS C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHaA [1eITeJIbHOCTh:

MMOHUMAaTh W KMCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAWBUAYAIbHOU
paboTHI;

BBIOMpaTh TEMATUKy M METOJBl COBMECTHBIX ACHCTBHM C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJI€HA KOJUIEKTUBA;

MPUHUMATh LEIM COBMECTHOM  JEATEIBbHOCTH, OPraHU30BbIBATH U
KOOPJMHHUPOBATh JCUCTBUSA MO MX JOCTHXCHHUIO: COCTABJISITH IUIAH JICHCTBHUM,
pacrpenensaTh Pojad C Y4€TOM MHEHHMM YYaCTHHUKOB, OOCYXXJaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAYECTBO CBOETO BKJIAJa M KAXJOT0 YYaCTHUKA KOMAH/Ibl B OOIIIHIA
PE3YIbTAT 110 pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE TMPOEKTHI, OIEHWBAThL MAEHU C TO3UIMA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIITh TO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B PA3JIMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPYECTBO U BOOOpakeHUE, OBITh MHUITUATHBHBIM.

PeI‘y.HSITI/IBHl)Ie YHUBEPCAJIBHBIC yqeﬁnble IleﬁCTBHH

1) camoopranusanus:

CaMOCTOSITEJIBHO OCYLIECTBIIATH IMO3HABATENIBHYIO NIEATEIBHOCTD, BBISABIATH
po0eMbl, CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIE 33/1aUul B 00pa30BaTEIbHOM
JEATEIbHOCTH U )KU3HEHHBIX CUTYAIUsX;

CaMOCTOATEIBLHO COCTABJIATH IJIaH PELICHUs MPOOJIEMBbI C YYETOM UMEIOLIUXCS
pECypcoB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTCHUM;

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEOUYTECHUN;

JIeaTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
peueHue;

OLIEHUBATh IPUOOPETEHHBIHN OTIBIT;

CIOCOOCTBOBaTh (OPMUPOBAHUIO W MPOSIBICHUIO IIMPOKON SPYAUIIMH B
pa3HbIX 00JIaCTAX 3HAHUW, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

J1aBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIENSAM;

BJIQJeTh  HABbIKAMU  IIO3HABATEeNbHOM  pediekcMu Kak  OCO3HAHUS
COBEPLIAEMBIX JEUCTBUA M MBICIUTEIBHBIX IPOLECCOB, HUX pPE3YyJbTATOB H



OCHOBaHHM, MCIOJIB30BaTh MPUEMBI PEQIIEKCUU IS OIEHKH CUTYaIlMH, BhIOOpa
BEPHOTO PEIICHUS;

OIICHUBATh PUCKU U CBOCBPEMEHHO MIPUHUMATH PEIICHUS 110 UX CHIXKEHUIO;

MPUHUMATh MOTHBBI M apryMEHTbl JPYTrMX TNpU aHalIU3e pe3yJbTaToB
JIEATEIIbHOCTH.

3) npuHATHS ce0s1 U APYTrUX:

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHBBI M apryMEHTbl APYTMX TNpU aHalIU3e pe3yJbTaToB
JIEeATEIIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO APYTUX Ha OIIHMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TTO3UIIMHU APYTOro YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATBI

B mnponecce m3yuenuss kypca uHpopmMaTuku yriyOnéHHOro ypoBHs 6 10
Knacce oOydaromuMucs  OyayT  JOCTUTHYTBI  CIEIYIOUUME  MpPeIMETHBIC
pE3yNbTATHI:

BIIAJICHUE TPEICTABICHUSAMH O pOJIM WHPOPMAIMM W CBS3aHHBIX C HEU
MIPOIICCCOB B TMPHUPOJE, TEXHUKE U OOIIECTBE, MOHATHUSAMH «HUH(POPMAITUIY,
«MH(POPMALIMOHHBIN MPOIIECCH, KCUCTEMAY, KKOMIIOHEHTHI CUCTEMbI», «CUCTEMHBIHI
ahdext», «mHDOpMaALIMOHHAS CUCTEMAY, «CUCTEMA YIIPABIICHUS,;

BIAJICHUE METOJaMH TOMCKa wWHopMamuu B ceth VIHTepHET, yMeHwue
KPUTHUYECKU OIIEHUBATh MH(OpMaIIO, TOydeHHYIO U3 ceTu HTepHeT;

YMEHUE XapaKTepu3oBaTh OOJbLIME JaHHbIE, MPUBOAUTH IPUMEPHI
UCTOYHUKOB WX TIOJIYYCHHS W  HAMpaBJICHUS  HWCIIOJB30BAHUSA, YMCHHE
KJacCU(UIIMPOBATh OCHOBHBIC 3a/ladyd aHalu3a JaHHBIX (IMPOTHO3WPOBAHMUE,
Kiaccudukanus, KJIacTepHu3alus, aHaIMn3 OTKJIOHEHUH), MOHUMATh
MOCJIEIOBATEIHLHOCTD PEIICHUs 3aa4 aHalIu3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX,
OYMCTKA W OIICHKAa KadecTBa JaHHBIX, BBIOOP W/HWIM TIOCTPOCHUE MOJIEIH,
nmpeoOpa3oBaHre JaHHBIX, BU3YaTU3allus TaHHBIX, MHTEPIPETAINS PE3yIbTaTOB;

MOHMMAHUE OCHOBHBIX MPHUHIIUIIOB YCTPOWCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOWJIBHBIX KOMIBIOTEPOB, TEHJICHIIUNA Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHI;

BIIAJICHUEC HABBIKAMU PAOOTHI C OMEPAIIMOHHBIMUA CHUCTEMaMH, OCHOBHBIMH
BUJIaMU TTPOTPAMMHOTO 00eCIIeUeHUs Il pelieHus] yueOHBIX 3a/1a4 10 BHIOpaHHOU
creruann3aluu;

HaJIMYHE MPEJCTaBICHUN 0 KOMIBIOTEPHBIX CETSIX U X POJIM B COBPEMEHHOM
MUpE, 0 0a30BBIX MPUHITUAIIAX OPTaHU3ANNU U (PYHKIIMOHUPOBAHHUS KOMITHIOTEPHBIX
ceTeil, 00 oOmUX MTpUHIMNAX pPa3pabOTK W (PYHKIIMOHUPOBAHUS WHTEPHET-
MIPUIOKEHNM;



NOHUMaHUE yrpo3 HH(POpPMALIMOHHON 0€30M1aCHOCTH, UCIIOJIb30BAHNE METOI0B
U CPEACTB MPOTHBOJEWUCTBHUS STUM YIpo3aMm, COOJIIOJieHHE Mep Oe30MacHOCTH,
MPEeIOTBpAIAIONIMX HE3aKOHHOE pPACHPOCTPAHEHHE MEPCOHANBHBIX JaHHBIX,
coOtoieHne TpeOOBaHUII TEXHUKHM O€30MaCHOCTM M THUTMEHbl IpH padoTre ¢
KOMIIBIOTEPAMH U JIPYTUMH KOMIIOHEHTaMU IU(PPOBOTO OKPYKEHUs, IOHUMAHHUE
MIPABOBBIX OCHOB HUCIIOJIH30BAHUS KOMITBIOTEPHBIX MPOTrpaMM, 0a3 JaHHBIX U padOThI
B cetu MHTEpHET;

NOHUMAHUE OCHOBHBIX IPUHUUIIOB JAUCKPETU3AaLUU Pa3IUYHBIX BHUIOB
uHOpMaIMU, YyMEHHUE ONpEeNesiTh HWHPOPMAIUOHHBI OO0BEM TEKCTOBBIX,
rpauueckuX W 3BYKOBBIX JIAHHBIX NPU 33JaHHBIX MapamMeTpax TUCKpPETU3alNH,
YMEHUE OTNPEAENSITh CPEAHIOI0 CKOPOCTh MEepeJauu JaHHBIX, OLIECHUBATh U3MEHEHUE
BPEMEHU IMepeJayd NpU HW3MEHEHUH WH(OPMAIMOHHOIO OOBEMA JAHHBIX M
XapaKTEPUCTHK KaHaja CBS3H;

YMEHHE UCIIOJIb30BaTh MPU PELICHUH 33/1a4 CBOMCTBAa MO3WLHMOHHOW 3aIHUCH
Yucell, alTOPUTMa MOCTPOEHUS 3aIIUCH YUCIIA B TO3ULIMOHHOM CUCTEME CUUCIICHHUS
C 33JlJaHHBIM OCHOBAHMEM M IOCTPOCHHUS YHUCIA MO CTPOKE, COJEpKAILEH 3alHCh
ATOTr0 YMCJIA B MO3UIIMOHHON CUCTEME CUHUCIIEHUS C 33/JaHHBIM OCHOBAaHUEM, YMEHUE
BBITIOJIHATH apu(METUUECKHE OTlepaIlii B TO3UIIMOHHBIX CUCTEMAX CUMCIICHUS;

YMEHHUE BBINOJHATh MPeoOpa3oBaHUs JOTUYECKUX BBIPAKEHUN, UCHOJIb3YS
3aKOHBl aiIreOpbl JIOTUKH, YMEHWE CTPOUTh JIOTHYECKOE BBIPAXKECHHE B
JTU3BIOHKTUBHON W KOHBIOHKTUBHON HOPMAJIBHBIX (pOpMax Mo 3aJaHHON TaOIuIle
HMCTUHHOCTH, HUCCJENO0BaTh OOJACTh MCTHMHHOCTH BBICKA3bIBAHUS, COJIEPIKAILETO
NepeMEHHBIE, PEIIATh HECIOKHBIE JJOTHYECKUE YPABHEHUS U CUCTEMbl YPaBHEHUM;

NOHMMaHUE 0a30BbIX AJIrOPUTMOB OOpPAOOTKH YHCIOBOM U TEKCTOBOM
uHbopMaluu (3aUCh YKCET B MO3UIIMOHHOM CHCTEME CUMCIEHUS, HaXOXKJICHHUE
BCEX MPOCTHIX YUCEN B 33J]aHHOM Juana3oHe, 00paboTka MHOTOPA3PSIHBIX IEJIbIX
Yucell, aHaJI3 CUMBOJIBHBIX CTPOK U JIPYTHUX), AITOPUTMOB MOUCKA U COPTUPOBKH,
YMEHUE ONpPENENsATh CI0XHOCTh HM3y4aeMblX B Kypce O0a30BBIX aJIrOpUTMOB
(cyMMuUpOBaHHE 53JIEMEHTOB MacCuBa, COPTHpPOBKAa MaccuBa, IepeOopHbIe
aIrOPUTMBI, TBOUYHBINA MOUCK) U MPUBOJUTH MPUMEPHI HECKOJIBKUX aJrOPUTMOB
Pa3HOM CIOXKHOCTH ISl pEeLIEHUs] OJIHOM 3a]1auH;

BJIAJICHUE YHUBEPCAIbHBIM S3BIKOM MPOTrPaMMHUPOBAHUS BBICOKOTO YpPOBHS
(Python, Java, C++, C#), mpencraBieHusMu O O0a30BBIX THUIAX JaHHBIX U
CTPYKTYypaX JaHHbIX, YMEHHE HCIOJIb30BaTb OCHOBHBIC  YIPABJISIOIINE
KOHCTPYKIIMM, YMEHHUE OCYILIECTBISATh AaHAIW3 NPEAJIOKEHHOW MPOTrpaMMBbI:
ONPENENATh PE3YNbTATHl PA0OTHI MPOrPaMMBbI MPU 3aJaHHBIX MCXOJHBIX JAHHBIX,
ONpENENATh, NPU KAaKUX HCXOJHBIX JAHHBIX BO3MOYKHO IOJIyYEHHE YKa3aHHBIX
pE3YNbTATOB, BBISBISATH JaHHBIC, KOTOPbIE MOTYT MPUBECTH K OIIMOKE B padoTe
porpamMmsl, GOPMyYJIMPOBATh NPEIJI0KEHHUS [0 YIYUIIEHUIO MPOTPAMMHOTI0 KOJa;



YMEHHE CO3[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI H
JIEMOHCTPAIMOHHBIE MaTEPUANIbl C UCIIOJIb30BAHUEM BO3MOKHOCTEN COBPEMEHHBIX
MIPOTPaMMHBIX CPEJCTB U 00JIAUHBIX CEPBUCOB;

YMEHHE UCTION30BATh AIEKTPOHHBIE TAOIUIIbI 1JI aHAIN34a, IPE/ICTABICHUS 1
00pabOTKM MaHHBIX (BKIIOYAs BHIYMCICHHE CYMMBI, CPETHETO apu(PMEeTHIeCcKOro,
HAaMOOJIBIIET0 W HAWMEHBIIEro 3HAYEHW, pEIIeHHe YpaBHEHUH, BHIOOD
ONTUMAJIBLHOIO  pElIeHus, NoA0Op JHMHUM  TPEHJa, peIIeHHe  3ajad
IIPOTHO3UPOBAHUS).

B mpormecce msyuenusi kypca mHpopmaTuku yriyOn€HHOTO ypoBHS 6 11
Knacce oOydaromMMHUCS  OyayT  JOCTUTHYTBI  CIEIYIOUUME  MpPeIMETHBIC
pEe3YIbTaTHI:

YMEHHE CTPOUTh HEPABHOMEPHBIE KOJbI, JOMYCKAIOIIUE OJHO3HAYHOE
JEKOUPOBaHUE COo0OmeHnid (mpeduKCHbIE KOJbI), MCIIOJIB30BaTh MPOCTEUIITNE
KOJIbl, KOTOPBIE MO3BOJISIIOT OOHAPYKUBATh U UCTIPABISATH OMIMOKU MPH Mepenade
JIAHHBIX, CTPOUTH KOJI, 00€CTIEUMBAIOIINN HAUMEHBIIYI0 BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOILEHUS] MPU HU3BECTHOM YACTOTE€ CUMBOJIOB, MOSICHATH MPUHIIUIIBI
pabOThI MPOCTHIX AITOPUTMOB CXKATHUS JAHHBIX;

yMEHHUE pelaTh arOPUTMHUYECKHE 3a/1aud, CBS3aHHBIE C aHAJIU30M TIpadoB
(3aa4u TOCTPOCHMSI ONITUMATBFHOTO yTH MEXY BepIIMHAMU rpada, onpeaesieHus
KOJIMYECTBA  PA3IMYHBIX MyTed MEXJy BEpUIMHAMH OPUEHTHUPOBAHHOTO
AIUKIINYECKOTO rpada), yMEHUE UCIIONH30BATh IEPEBbS ITPH aHATN3E H TOCTPOSCHUHU
KOJIOB W IS MPEJCTaBICHUSI apu(METUYECKUX BBIPAKECHUM, MPU PEIICHUH 3a]a4
MOMCKAa M COPTUPOBKH, YMEHUE CTPOUTH JIEPEBO UTPHI MO 3aJaHHOMY aJITOPUTMY,
pa3padaTbiBaTh 1 OOOCHOBBIBATH BHIUTPHIIIHYIO CTPATETUIO UTPHI;

yMeHuEe pas3pabaThiBaTh W pEaJU30BbIBATH B BHJE NPOrpaMM 0Oa30BbIC
aNrOPUTMBbI, YMEHUE HCMOJb30BaTh B MPOrpaMMax [IaHHBIE PA3JIMYHBIX THUIIOB C
YYETOM OTPAHMYECHUN HAa JUAMA30H UX BO3MOXHBIX 3HAYCHUW, NMPUMEHATH NPHU
pelIeHnH 3a/1a4 CTPYKTYPhI JaHHBIX (CIIUCKH, CJIOBApH, CTEKHU, OUEPEIH, ACPEBH),
WCIIOJIb30BaTh 0a30BbIE OMEpallud CO CTPYKTypaMH JaHHBIX, TPUMEHSTH
CTaHJapTHbIE U COOCTBEHHBIE MOANPOrPAMMBbI JJi1 00paOOTKN YHCIOBBIX JaHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJB30BaTh NpH pa3pabOTKe MNporpamMm OUOTHOTEKH
noAnporpaMM, 3HaTh (YHKIMOHAJIbHBIE BO3MOXKHOCTU HWHCTPYMEHTAJIbHBIX
CPEIICTB Cpeibl pa3padOTKH, YMEHHE UCIIOIh30BaTh CPEACTBA OTIAIKU IMPOTPaMM B
cpeze NporpaMMUpPOBaHUs], YMEHUE JOKYMEHTUPOBATH POrPaAMMBI;

YMEHHE CO3/1aBaTh BEO-CTPAHUIIBI;

BJIaJICHUE OCHOBHBIMU CBEJICHUAMHU O 0a3ax JaHHBIX, UX CTPYKTYpE, CPEICTBAX
co3laHus M paboOThl C HUMH, YMEHUE HCIIOJIb30BaTh TaOIWYHBIC (PENSAIIMOHHEIC)
0a3bpl JaHHBIX (COCTABIATH 3aMpPOCHl B 0a3aX JAHHBIX, BHIMIOJIHATH COPTUPOBKY H



MOUCK 3amucedl B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHyI0 0a3y OaHHBIX) U
CIIPaBOYHBIE CHCTEMBI;

YMEHHE UCIOJB30BaTh KOMIBIOTEPHO-MAaTeMaTHYECKIE MOCTH JIJIsl aHaIn3a
00BEKTOB U MPOIIECCOB: (OPMYIUPOBATH II€]Ib MOJEITUPOBAHMSI, BHITIOIHITH aHAIN3
pe3yJIbTaTOB, IMOJYYEHHBIX B XOJ€ MOJEIMPOBAHUSA, OLIEHUBATh COOTBETCTBUE
MOJIENId MOJIEIUPYEMOMY OOBEKTY WM TPOLECCY, NPEACTABIATh PEe3yJIbTaThl
MOJICTTUPOBAHUS B HATJISITHOM BHJIE;

YMEHHE OpraHU30BBIBATH JHYHOE WH()OPMAIMOHHOE MPOCTPAHCTBO C
UCIIOJb30BAaHUEM PA3IMYHBIX CPEACTB LU(MPOBBIX TEXHOJOTUM, MOHUMAHHUE
BO3MOXKHOCTEH IU(PPOBBIX CEPBHCOB T'OCYAAPCTBEHHBIX YCIYT, HHU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB,;

MOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB Pa0OThI, BO3MOKHOCTEH M OTpaHUYCHUS
NPUMEHEHHUSI TEXHOJOTM MCKYCCTBEHHOI'O WHTEJUIEKTAa B Pa3IMYHBIX OOJIACTSX,
HAJIMYKME TMPEICTaBICHUA O Kpyre pelraeMblXx 3ajad MAaIlIMHHOTO OOy4eHUs
(pacnio3HaBaHMs, KIaCCH(PUKAIMU W MPOTHO3UPOBAHUS) HAIMUWE MPEACTABICHUMA
00  WCHOJB30BAaHMM  HMH(POPMAIMOHHBIX  TEXHOJOTHH B Pa3IUYHBIX
npodeccruoHanbHbIX cepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmmmyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne n/m Kontpoabnbie | Ipakruueckue
NPOrpamMMmbl Bcero o0pa3oBaTeJIbHbIE
padoTbI padoThI
pecypcsbl
Pa3pnen 1. u¢gposasi rpaMOTHOCTH
11 KomnbroTep - yHHBEpCaabHOE YCTPOMCTBO 6
' 00pabOTKH JaHHBIX
1.2 [IporpamMmMHOe obecrieueHue 6
1.3 KomnetorepHslie ceTu
1.4 WNudopmannonnas 6e300acHOCTb 7 2
Htoro no pazgeny 24
Paszgea 2. TeopeTudeckue 0CHOBbI MH(OPMATUKH
[IpencraBnenue napopmanuu B
2.1 pei dopman 19 2
KOMIIBIOTEpE
2.2 OcHOBBI anreOpsl JIOTUKU 14 1
23 KomnbrotepHas apupmeTrka 7 1
Ntoro no pazgeny 40
Pa3zgea 3. AliropuT™Mbl M IPOrpaMMHUPOBaHHE
3.1 BBenenue B nporpaMmMupoBaHue 16 0.5
3.2 BcnomorarenbHble aaropuTMBl 8 2
3.3 YucneHHbIe METOIBI 5




34 AnTOpUTMBI 00pabOTKH CHMBOJIBHBIX 5 1
' JTAHHBIX
3.5 AnropuTMbl 00pabOTKH MacCHUBOB 10 3.5
Hroro no pasneny 44
Pasnen 4. UndopManoHHbIE TEXHOJIOTHHT
4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanus3 JagHEIX 3
Hroro no pazgeny 14
IToBTOpenue marepuaina 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KIIACC

KosmmyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne n/m Konrtpoasnbie | ITlpakTudyeckue
NPOrpamMmsblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsbl
Pa3znea 1. TeopeTuueckue 0CHOBBI MH(OPMATUKH
WNudopmanus u mHPOpMaIMOHHBIE
1.1 dopman dopman 10 2.5
MIPOLIECCHI
1.2 MonenupoBanue 8 2
Hroro no pazneny 18
Pa3nes 2. AIropuTMBI M IPOrPaMMHPOBAHHE
2.1 DJIEeMEHTBI TEOPUH AITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
23 PHEHTHD 16 45
IIPOrpaMMHUPOBAHUS
Hroro no pazneny 50
Pa3nen 3. UndpopManmoHHbIE TEXHOJIOTUH
31 KommeroTepHo-MaTeMaTHueCKOE g )
' MOJIETTUPOBAHUE
3.2 ba3el janHEIX 10 4
33 Be0-caiitbl 14 4
34 KomnbrotepHas rpagpuka 8 3.5
3.5 3D-MoaenupoBaHue 8 3




Hroro no pazgeny 48
[ToBTOpEeHMe Matepuana 20
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 36.5




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KITACC

n/n

Tema ypoka

KoaunyecTBo yacoB

Bcero

KonTpoabHbie
padoThI

IIpakTH4yecku
e padoThI

Jara
U3ydeHust

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTejibHbIEC

pecypchl

TpeboBaHus TeXHUKH O€30MACHOCTH U
TMTHEHBI IPH paboTe ¢ KOMIIBIOTEpaMH U
JPYTUMH KOMIIOHEHTaMU U (PPOBOro
OKPYKECHHUS

[TpuHIMIIBEI pabOTHI KOMITBIOTEPOB U
KOMITBIOTEPHBIX CHCTEM

OOMEH JaHHBIMH C IIOMOIILIO IIIVH.
KonTposinepsl BHEITHUX YCTPOUCTB

ABTOMaTH4YECKOE BEIIOJIHEHUE
IpOrpaMMBbI POIIECCOPOM

OnepartuBHas, IOCTOSTHHAS U
JOJITOBpEMEHHas TaMsATh. KOHTpoIeps!
BHEIIHUX yCTPOUCTB. IIpsmoii noctyn k
aMATH

COBpeMCHHBIe KOMITIBIOTCPHBIC
TCXHOJIOT N

[IporpamMmmHOe obecrieueHue
KOMITBIOTEPOB, KOMIIBIOTEPHBIX CUCTEM H
MOOUIIBHBIX YCTPONCTB

CucreMHOE IIpOorpaMMHOE 00eCIIeYeHHE.




OnepanoHHbIE CUCTEMBI

Yrunutsl. [lpaiBepsl yCTPOUCTB.

? [TapannenpsHOE IPOrpaMMUPOBAHUE

10 WNHctannsmus u AeMHCTaIUISALUS
MPOrPaMMHOTO OOeCTICUeHUs
®aiinosble cuctemsl. [IpuHIUIIBL

1 pa3MenieHust ¥ UMEHOBaHUs (ailyioB B
nonroBpemMeHHON namsTH. [1laGnoHsr muis
onucaHus rpynm (aiinos
3akoHomaTeabCcTBO Poccuiickoi

12 ®denepanuu B 06J1aCTH MPOTPaAaMMHOTO
o0ecrieyeHns U JaHHbBIX
[IpuHIUITBI HOCTPOEHUS U annapaTHbIe

13 KOMIOHEHTHI KOMIIBIOTEPHBIX CETEH.
CereBble IPOTOKOJIBI

14 Certp UnTepHeT

15 Paznenenune IP-cetn Ha moaceru ¢
MMOMOULIBIO MACOK MOJICETEMN

16 CereBoe aIMUHUCTPUPOBAHNE
Bunsl nestensHoctu B cetu IHTEpHET.

17 Cepsucel MHTepHEeTa. ['ocygapcTBEHHbBIE
3JIEKTPOHHBIE CEPBUCHI U YCIYTU

18 Nudopmannonnas 6€30macHOCTh

19 BpenoHocHbie mporpamMmmMHoOe
o0ecrnieueHre U MeTobl O0pHOBI C HUM

20 [IpakTudeckas paboTa Mo Teme

"AHTUBUPYCHBIE TPOTrPAMMBI"




21

Opranu3zanus JMYHOTO apXHUBa
uHpopmanuu. PezepBHoe KonupoBaHue.
[TaponpHas 3amura apxuBa

22

udpoBanue qaHHBIX

23

Anroputm mmdposanus RSA.
Creranorpagus

24

[IpakTuyeckas pabora o Teme
"[lu¢ppoBanue JaHHBIX"

25

Nudopmanus, 1aHHbIE ¥ 3HAHUSL.
WNudopmannoHHbie TpoIeccs B IPUPO/IE,
TEXHHUKE U OOIIECTBE

26

HenpepbIBHBIE U JUCKPETHBIC BETHYNHBI
u curHaibsl. HeoO0xoammMocThb
JTMCKpETH3AIMY HHPOPMAIUH,
NpeIHa3HAYCHHOM [T XpaHCeHNS,
nepeaadn u 00paboTKH B IU(DPOBBIX
crcTreMax

27

JIBonuHOE KoupoBaHue. PaBHOMEpHBIE
Y HEpaBHOMEPHBIE KOJIbI.
JlexoaupoBaHe COOOIICHHH,
3alMCaHHBIX C TOMOIIBIO
HEPaBHOMEPHBIX KOJOB

28

VYcenosue ®ano. [loctpoenune
OJTHO3HAYHO JICKOJAUPYEMBIX KOJIOB C
nomo1npko aepesa. ['pad An. A. Mapkosa

29

EnuHu1bI U3MEpEeHns KOIMYecTBa
uHpopManuu. AnpaBUTHBIA TOIXOI K
OLIEHKE KOJIM4ecTBa MH(pOpMaLuu




30

CucTeMbl CUUCIICHUSI

[TepeBoa uncen U3 OHON CUCTEMBI

31 CUHCJICHUSI B IPYTYIO
JIBonuHasi, BOCbMEpHUYHAs U

32 LIeCTHaAaTEpUYHAs] CHCTEMBI
CUHCIICHHUSI, CBSI3b MEXKTy HUMU
JIBonuHasi, BOCbMEpHYHas U

33 HIECTHAALATEPUYHAsL CUCTEMBI
CUHCTICHHSI, CBSI3b MEXTy HUMU
JIBonuHasi, BOCbMepHYHas U

34 HIEeCTHAALIATEPUYHAS CUCTEMBI
CUMCTICHHSI, CBSI3b MEXTy HUMU

35 ApudmMernueckue oneparuu B
MO3UIIMOHHBIX CUCTEMaX CUUCICHUS

36 TponyHas ypaBHOBEIICHHAs CUCTEMA
CUHCIICHUS

37 JIBOMUHO-JECATUYHAS CUCTEMA
CUHCIICHUS

38 KoaupoBanue TekcToB

39 PactpoBoe koaupoBanue n3o0paxeHU
[IpakTuueckast paboTa o Teme

40 "Tuckperusanus rpapuueckoi
nHdopmanun"
[IBeToBbIE MOAETN. BekTopHOE

A1 KoaupoBanue. @opmatsl (Haiiios.

Tpéxmepnas rpaduka. OpakranbHas
rpaduka




42

Komupoanue 3Byka. OneHka
nH(pOpPMAITMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX MPU 33JaHHBIX YaCTOTE
JUCKPETU3ALNH U PA3PSIHOCTH
KOIMPOBaHUS

43

[IpakTuueckas pabota o Teme
" Tuckpern3anus 38yKOBOU
nHdopmanun"

44

OcHOBBI aJIr€OpBl JTOTUKU

45

Jlornueckue onepanuu. TaOmuiibt
HCTUHHOCTH

46

Jlornueckue BBIPAXKCHUA. Jlornueckue
TOXICCTBA. ﬂOKaSaTCJ'ILCTBO JJOTHYCCKHUX
TOXKICCTB C IIOMOIIBIO Ta6J'II/II_I
HCTUHHOCTHU

47

[IpakTuueckas paboTa o Teme
«ITocTpoenue u ananu3 TaduIl
HUCTUHHOCTHU B TaOJMYHOM MPOIIECCOPE»

48

Jlornyeckue oneparyu 1 ornepanuy Haj
MHOKECTBAMU

49

Jlorndeckune Orcpanyvu 1 orcpanun Haqg
MHOXKECTBaAMH

50

3aKoHBI areOphl JIOTHKH.
DKBHUBaJICHTHBIE IPe0Opa30BaHuUs
JIOTUYECKUX BBIPAKCHUIN

51

Jlornyeckue ypaBHEHUS U CUCTEMBI
ypaBHEHUH

52

Jlornyeckue QyHKIMU. 3aBHCUMOCTD




KOJIMYECTBA BO3MOKHBIX JIOTHUECKUX
(GyHKIUH OT KOJIMYeCcTBa apryMEHTOB.
[TonHBIE CHCTEMBI JIOTHYECKUX (PYHKITUN

53

Kanonunueckue popmbl TIoruueckux
BbIpakeHUIl. CoBepIICHHbIE
TN3BIOHKTUBHBIE U KOHBIOHKTUBHbIE
HOpMaJsbHbIE (POPMBI, AITOPUTMBI UX
MOCTPOEHMS 110 TaOJIMIe HCTUHHOCTH

54

Jlorudeckue 3JIEMEHTBI B COCTaBEe
KOMITbIOTEpa

55

Tpurrep. Cymmarop. MHoOropa3spsiaHblil
CyMMaTop

56

HOCTpOGHI/Ie CXEM Ha JIOTHYCCKHX
9JIEMEHTAaX. 3auCh JIOTHYECKOTO
BBIPAKCHUS 110 JIOTUYECKON CXeMe

57

MI/IKpOCXeMBI N TCXHOJOI'NA UX
IIpOU3BOJACTBA

58

[IpencrarieHue MeNbIX YUcea B TaMSATH
KoMIibioTepa. OrpaHn4eHHOCTh
nrarna3oHa 4rces Npy OrpaHuYeHUN
KoJruecTBa pa3psanos. [lepenonHenue
paspsAHON CEeTKU

59

be33HakoBbIE U 3HAKOBBIC JIAHHBIE.
3HaKOBBIN OUT. [[BOMYHBIIH
JIOTIOJTHUTEIBHBIN KOJT OTPUIATEIbHBIX
qyucen

60

[To6uTOBBIE JTOTUYECKUE OTIEPALIIH.
Jlornyeckwii, apuMeTHIECKHA U




IUKIAYECKUH CABUTHU

HIndpoBanue ¢ MOMOMIBIO MTOOUTOBOI

61 onepauuu «uckiaovaromiee MIIN» !
2 [IpencraBienue u XxpaHeHUE B IAMSTH |
KOMIIBIOTEpA BEILIECTBEHHBIX UNCEI
Brinosinenue onepanuii ¢
63 BEILICCTBEHHBIMHU YMCJIaMU, HAKOIUICHUE 1
OIIMOOK MPU BBIYUCICHUIX
[IpakTuueckas paboTa o Teme
64 «M3yuenune nopa3psiiHOTO MAIIMHHOTO |
MIPE/ICTABICHHUS LIETIBIX U BEIIECTBEHHBIX
qucem
65 AHaJIN3 aaropuTMOB 1
Oransl pelieHus 3a7a4 Ha KOMIbIOTEPE.
66 HNHcTpymeHTanbHBIE CPEACTRA: 1
TPaHCIATOP, OTIAAAUUK, TPOPUITHPOBIIHUK
Cpena nporpamMmmupoBanusd. Komnwsanuus
67 U MHTEPIIPETALUs IPOrPaMM. |
BuptyanbHble MalIvHEIL.
WuTerpupoBanHas cpefa pa3padoTku
68 MeTtop! OTJIAAKU IPOrpaMM 1
69 Tunbsl nepeMeHHBIX B S3bIKE |
MIPOrPaMMHUPOBAHHUS
70 O06paboTka LebIX Ynucen 1
71 O6paboTKa BeIEeCTBEHHBIX YUCE 1
72 CrnyualiHble U IICEBAOCITYYalHbIE YnCIa 1
73 Bersnenus. CnoxHble yCI0BUS 1




74

[ukmel ¢ yciioBuem

[ukabl MO mEpeMEHHOM.

75 B3anmo3amMeHs1€eMOCTh pa3InyHbIX BUOB
[IUKJIOB

76 O06paboTka HATYpaJbHBIX YHCEIN C
KCII0JIb30BAaHUEM LIMKJIOB
HaxosieHue Bcex mpoCThIX YnCeN B

77 3alaHHOM Juana3one [IpakTuueckas
pabota mo Teme «Perienue 3agaq 0.5
METOJIOM Tiepedopar»

78 HNuBapuaHT 1iukna

79 JlokyMEeHTUpOBaHHUE MPOrpaMM

20 O06paboTKa TaHHBIX, XPAHSIIUXCS B
¢aiimax

81 Pas3Ouenne 3a1aun Ha moA3a0a49u
Hcnonb3oBanue cTaHaapTHOM

%) OMOIMOTEKHU SA3bIKa TPOTPAMMHUPOBAHUS.
[onkarouenue OUOIMOTEK MOANPOrpPaMM
CTOPOHHUX MPOU3BOJIUTENEH

23 [Toanporpammsl (IpouieTyphl U
GhyHKIHH)

84 [Toanporpammer (Tipotierypsl U
GbyHKIHN)

85 [IpakTuueckas pabora o Teme 1
"Pazpabotka mogmnporpamm"

36 Pexypcus. PekypcruBHbIe 00BEKTHI

(ppakrasbl). PekypcuBHBIE POLIEAYPHI U




¢bynkun. Mcenonb3oBanue cTeka s
OpraHM3allK PEKYPCUBHBIX BHI30BOB

87

[IpakTuueckas paboTa no Teme
"PexypcuBHBIE OTPOrpaMMBbI"

88

MoaynpHBIN IPUHLNI IIOCTPOCHUS
Iporpamm

&9

YuciaeHHbIe METOABI

90

[IpakTuueckas pabota no Teme
«YucneHHoe pelleHue ypaBHEHUID

91

Hcnonp3oBanne TUCKPETU3ALNH B
BBIYUCIINTCIIBHBIX 3aJa4ax

92

[IpakTnueckast paboTa no Teme
«IIpnbnmxEHHOE BBIUMCIICHNUE JJINH
KPUBBIX U TUIOIIAACH GUTYp»

93

[Ipaktuyeckas padora no Teme «Ilouck
MakcuMyMa (MUHHUMYyMa) (QyHKIIUN

94

O06paboTka CHUMBOJIBHBIX JTAHHBIX.
AJropuT™MBI 00pabOTKH CUMBOIBHBIX
CTPOK: IOJCYET KOJIUYECTBA MOSABICHUI
CHUMBOJIIa B CTPOKE

95

AAroput™Mbl 00pabOTKH CUMBOJIBHBIX
CTpPOK: pa30HeHne CTPOKHU Ha CIIOBa 110
MPOOENBbHBIM CHMBOJIAM

96

AnTOpUTMBI 00PaObOTKH CHMBOJIBHBIX
CTPOK: TTOWCK MOJICTPOKH BHYTPHU JTaHHOU
CTPOKH; 3aMeHa HalJICHHOM MOJICTPOKH
Ha JIPYTYIO CTPOKY

97

[IpakTuyeckas pabora o Teme




"O06paboTKa CTPOK C UCIIOJIH30BAHUEM
(GbyHKIMN cTaHIapTHON OMOIMOTEKH
A3bIKa MPOrpaMMUpPOBaHUS"

98

I'eneparus cioB B 3a1aHHOM alihaBUTE

99

MaccuBsl U IOoCJIICAOBATCIBbHOCTH YUCCII.
[IpakTuyeckas pabora o Teme
"3anonHeHue Maccupa'

0.5

100

O06001IEHHBIE XapaKTePUCTUKH MacCHBa

101

JIMHENHBIN ITONCK 3aJJaHHOT0 3HAYCHHS B
Maccuse. [IpakTudeckas pabora o Teme
"JIMHENHBIN ITOMCK 3aJaHHOrO 3HAYCHUI
B MaccuBe"

0.5

102

[IpakTrueckas padota o teme "llonck
MHUHUMAJIBHOTO (MaKCUMaIBHOTO)
3JIEMEHTa B YMCJIOBOM MaccuBe"

103

CopTrpoBKa OJHOMEPHOTO MaCCUBA.
[IpocTele METOABI COPTUPOBKH.
[IpakTuueckast paboTa o Teme
"IIpocThlie METOIBI COPTUPOBKH MaccuBa'

0.5

104

CoptupoBka ciusiHueM. beictpas
COpPTHPOBKA MaccuBa (aJropuTM
QuickSort). [Ipaktnueckas padota rno
teMe "bricTpast copTupoBka maccuBa"

0.5

105

JIBOUYHBI MOUCK B OTCOPTUPOBAHHOM
Mmaccuse. [IpakTudeckas pabora 1o reme
" JIBOMYHBII TOUCK"

0.5

106

JIByMepHBIE MAaCCUBBI (MaTpPHULIbI)

107

ANTOpUTMBI 00PaOOTKH MaTPHIL




108

Pemenne 3aJa4 aHaJIn3a JaHHBIX

109

CpezcTBa TEKCTOBOIO Ipolieccopa

110

KomnbrorepHas BEpcTka TekcTa

111

[IpakTrueckas pabota o Teme "BépcTka
JOKYMEHTOB C MaTEMaTUYECKUMU
bopmynamu"

112

WNHcTpyMEHTHI pelieH3upOBaHU

113

[IpakTuueckast pabota o Teme
"MHOroCcTpaHU4HbIE TOKYyMEHTHI"

114

Oo6naunsbie cepBuchl. KomiektuBHas
pabota ¢ mokymeHTamu. [IpakTiueckas
pabota no teme "KonnekrtuBHas padoTta ¢
JNOKyMeHTamu'"

0.5

115

Anamu3 ganueix. bonpinue naHuble

116

MammnaHoe 00y4yeHue

117

AHanus3 JaHHEIX C IOMOIILIO
AJIEKTPOHHBIX TaOJIHUIT

118

[IpakTuueckas pabora no teme "Ananus
JTAHHBIX C MTOMOIIBIO JIEKTPOHHBIX
grlddiig

119

[TocTpoenne rpaduKoB QyHKITHIA.
[IpakTuyeckast pabora o Teme
"HarnsgHoe npeacTaBieHue pe3yibTaToB
CTaTUCTUYECKOM 00paObOTKU JaHHBIX B
BUJIC TMarpaMM CpPEICTBaMH PEIaKTOpa
AJIEKTPOHHBIX TabuI"

0.5

120

JIunum tpenna. [Ipaktuueckas pabota mo

0.5




teme "[lonGop muHUYM TpeHa,
MPOTrHO3HUpOBaHUE"

[Ton6op mapamerpa. [IpakTuyeckas
paborta no Teme "YncieHHoe penieHue

121 . 1 0.5

ypaBHEHHUH € TTIOMOIIBIO TI0100pa

napamerpa"

OnTuMH3anus Kak MOMCK HAMITyUlIero

pelIeHNs B 3aJJaHHBIX YCIOBUSX.
122 [IpakTuueckas paboTa o Teme 1 0.5

"Pemenue 3a1a4 ONTUMHU3ALUY C

TTOMOIIIBIO AJIEKTPOHHBIX Ta0IHIT"
123 IToBTOpenue marepuana 1
124 IToBTOpEeHne marepuana 1
125 [ToBTOpEeHME MaTepuana 1
126 [ToBTOpEenue marepuana 1
127 IToBTOpEenue marepuana 1
128 IToBTOpEeHue marepuana 1
129 [ToBTOpEeHME MaTepuana 1
130 [ToBTOpEeHMe MaTepuana 1
131 IToBTOpEenue marepuana 1
132 IToBTOpEeHne marepuana 1
133 [ToBTOpEeHME MaTepuana 1
134 [ToBTOpEHME MaTepuraa 1
135 [ToBTOpeHue marepuana 1
136 IToBTOpEeHne Marepuana 1




OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

136

21.5




IHOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC (ypounas ¢popma — 4 yaca B HeeJ10, 136 yacos)

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

Bcero

KoHTpoJbHbIe
padoTsbI

IIpakTHyeckn
e padoThl

JlaTa
HU3yYeHUSs

DJIeKTPOHHBbIE
muppoBbIe
oOpa3oBaTeJibHbIE

pecypcsl

TpeOoBaHMs TEXHUKHU 0€30MIACHOCTU U
TUTHUEHBI IIPU padoTe C KOMITBIOTEpaMHU U
JIPYTHMH KOMITOHEHTaMHU ITU(POBOTO
OKPYXKCHHS

[Tpununs! paboTHl KOMITBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM

OOMeH 1TaHHBIMU C TOMOIIBIO HIMH.
KoHTposiepbl BHEIIHUX YCTPOWUCTB

ABTOMAaTHYECKOE BBITIOJIHEHHUE MPOTPAMMBbI
IIPOLIECCOPOM

OnepaTuBHas, MOCTOSTHHAS U
JOJITOBpeMeHHas aMAThb. KoHTposiepsl
BHEIIIHUX YCTPOMCTB. IIpsmoit noctyn k
aMsATH

COBpeMeHHBIG KOMIIBIOTCPHBLIC TCXHOJIOTUH

[IporpamMmmHOe oOecrieueHrne KOMIBIOTEPOB,
KOMITBIOTCPHBIX CUCTEM U MOGI/IHBHBIX
YCTPOMCTB

CucrteMHOe ITporpaMMHOE oOecrieueHue.
OnepanroHHbIE CUCTEMBI

Yrunutel. [IpaiiBepsl yCTPONCTB.




[MTapannensHOE TPOTpaMMHUPOBaHUE

HHCT&HHHHI/IH U JCHUHCTAJIAL A

10 MIPOrpaMMHOTO 00ecTIeUeHUs
®aiinoBble cuctemsl. [IpuHIUTIBL

1 pasMeleHns 1 IMEHOBaHUs (ailyioB B
nonroBpeMeHHOU namsiTH. [1[aGaoub! st
OTMCAHUS TPy (PaityioB
3akoHoparenscTBO Poccuiickoit @enepanuun

12 B 00JIaCTH MPOrpaMMHOT0 0OeCIIeUeHus 1
JAHHBIX
[IpuHUMITBI TOCTPOCHUS U anlapaTHbHIE

13 KOMITOHEHTbI KOMIIBIOTEPHBIX CETEH.
CereBble IPOTOKOJIBI

14 Cetb HTEpHET
Cetp UnTepHeT.

15 Paznenenne IP-cetn Ha mmoaceTH ¢
TTOMOIITBI0 MAaCOK ITOJICETEH

16 CereBoe aIMUHUCTPUPOBAHNE
Buasl nestensHocTH B cetn IHTEpHET.

17 Cepsucel HTEpHETA. ['0OCYy1apCcTBEHHBIE
JIEKTPOHHBIE CEPBUCHI U YCIyTU

18 NudopmarnmonHas 6€301macHOCTh

19 Bpenonocuble nporpaMmmHoe o0ecrieueHrue u
METO/bI OOPBOBI C HUM.

20 [TpakTnueckas paboTa 1o Teme
"AHTHBUPYCHBIE IPOIPAMMBI"

21 Opranu3aius JUYHOTO apXuBa UH(OPMAIIUH.




PesepBHoe konupoBanue. [laponbHas
3alUTa apXyuBa

22

[udposanue naHHBIX

23

Anroput™ mmdposanus RSA.
Creranorpagus

24

[TpakTnyeckas pabora no Teme
"HludpoBanue JaHHBIX"

25

Wndopmarius, 1aHHbIE U 3HAHUA.
WudopmaiinoHHble Ipoliecchl B IpUPO/IE,
TEXHHUKE U OOIIECTBE

26

HerepBIBHI)Ie N JUCKPETHBIC BCIIMYMHBI U
curHaibl. Heo0X0oImMoCTh TMCKpeTH3aIuH
UHPOPMALINH, TPEeTHAZHAYCHHOHN TSI
XpaHEeHUs, Tiepeiadu U 00paboTKH B
UPPOBBIX CUCTEMAX

27

JIBonuHOE KOMpoBaHue. PaBHOMEpHBIE U
HEpaBHOMEpHbIE KObl. [lekoaupoBanue
COOOIIEHHH, 3aIIUCAHHBIX C IIOMOIIBIO
HEPaBHOMEPHBIX KOJIOB

28

VYcnosue @ano. [loctpoenne 01HO3HAYHO
JEKOIUPYEMBIX KOJIOB C TOMOLIBIO JA€peEBa.
I'pap An. A. Mapkosa

29

EnuHuIp n3sMepeHust KoJIu4yecTBa
uHpopManuu. Aa(paBUTHBIA TOIXO K
OLIEHKE KOJMYECTBa UH(OpMAIHH

30

CucTeMbl CUNCIICHUS

31

IlepeBon uncesn U3 OJTHOM CUCTEMBI
CUYHUCJICHHS B IPYTYIO




32

HBOI/I‘IHEUI, BOCBMCpHUYHAA U
mecCTHaauaTepuIHasd CUCTEMbI CUHNCIICHUA,
CBsA3b MCXKIY HUMHU

33

I[BOI/ILIHB,SI, BOCBMCpHUYHAA U
meCTHaauaTcpuIHad CUCTCMbI CUHNCIICHUA,
CBsI3b MCIKAY HUMU

34

Z[BOI/I'—IH&SI, BOCbMCpHUYHAA U
mecCTHaauaTcpuIHasgd CUCTCMbI CUHUCIICHUA,
CBs3b MCXKY HUMU

35

ApudmeTnueckue onepanuu B
MO3UIIMOHHBIX CUCTEMAaX CUUCIICHHS

36

TpouunHast ypaBHOBEILIEHHAsA CUCTEMA
CUUCIICHHUS

37

ﬂ,BOH‘H—IO—)I@CHTI/IqHaH CHUCTEMA CUHUCIICHUA

38

Konuposanue TekcToB

39

PactpoBoe koarpoBanue u300paxeHuit

40

[TpakTnyeckas paborta no Teme
"Iuckperusanus rpapuyeckon
uHpopmanun"

41

[[BeToBBIE MOSETU. BekTopHOE
koaupoBanue. @opmatsl (haiiios.
TpéxmepHas rpaduka. DpakraabHas
rpaduka

42

Konmunpoanue 3Byka. OrieHka
HH()OPMAITMOHHOTO 00BEMA 3BYKOBBIX
JaHHBIX MPU 33JaHHBIX YaCTOTE
JTUCKPETU3AINH U Pa3psIIHOCTH
KOAUPOBAHUS




43

[IpakTuyeckas pabora o reme
"Jluckpernsanus 3ByKoBoi uHGopMauu'"

44

OCHOBBI aNreOpHI JIOTUKH

45

Jlornueckue onepanuu. TaOmuirbt
UCTUHHOCTH

46

Jlormueckue BBIPAKCHUS. Jlorndeckue
TOXACCTBA. I[OKa?»aTeJ'IBCTBO JOTHUYCCKUX
TOXKACCTB C IIOMOIIIBIO Ta6J'II/II_[ HCTUHHOCTHU

47

[TpakTiueckas pabota no teme «I[locrpoenue
U aHaJu3 TaOJIUI] ICTUHHOCTH B TaOJIUMYHOM
pOoIECCOpe»

48

Jloruueckue onepanuu 1 Onepanuy Haj
MHO>KECTBaMHU

49

Jlormueckme Ooncpanru U orncpanuvn Haj
MHOXECTBaMH

50

3aKOHBI aNreOphl JIOTMKU. DKBUBAJICHTHbIC
peoOpa3oBaHus TOTHUECKUX BBIPAKCHHIMA

51

Jlornueckue ypaBHEHUS U CUCTEMBbI
ypaBHEHHUI

52

Jlornueckue QyHKIIUU. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTHYECKUX
GYHKIHMI OT KOJIMYecTBa apryMEHTOB.
[TonHbIe cUCTEMBI TOTHYECKUX (QYHKIUI

53

Kanonmnueckue Gpopmbl JTIOrHueckux
BbIpakeHHil. COBEpILICHHBIC
TU3BIOHKTUBHbBIE U KOHBIOHKTHBHbBIE
HOpMaJIbHbIE (POPMBI, ATTOPUTMBI UX
MOCTPOCHUS MO Ta0JINIIe UCTUHHOCTH




54

Jlormyeckue JIeMEHTHI B COCTaBe
KOMITBIOTEPA

55

Tpurrep. Cymmarop. MHOropaspsiiHbIi
CymMMaTop

56

ITocTpoeHune cxeM Ha JIOTUYECKUX
aJIeMEeHTaX. 3almucCh JOTHYECKOTO BBIPAKECHUS
IO JIOTUYECKOM cCXeme

57

MI/IKpOCXCMBI 1 TCXHOJIOT'UA UX
IMPpOU3BOACTBA

58

[IpencraBieHue 1ENbIX YUCEN B TAMSITH
KoMmmbioTepa. OrpaHUYeHHOCTh IMana3oHa
qrcel MpU OTPAaHUYEHUH KOJTUYECTBA
pa3psnoB. IlepenonHenue pa3psaHON CETKU

59

Be33HakoBbIe ¥ 3HAKOBLIE JaHHBIE.
3HAKOBBIN OUT. JIBOMYHBIN TOIIOIHUTEIIHHBIN
KOJI OTPHUIIATEIbHBIX YHCEI

60

[ToO6uTOBBIC TOTHYECKUE OTIEPAITHH.
Jlornueckuii, apupmeTnyeckuit u
LUKJIMYECKUH CABUTH

61

[udposanue ¢ TOMOIIbIO TOOUTOBOI
onepauuu «uckmovaroniee NI

62

IIpencraBneHue u XxpaHEeHHUE B IaMATH
KOMIIBIOTEPA BEILIECTBEHHBIX YHUCEN.
BrinosineHue onepauuii ¢ BENIECTBEHHBIMU
YHUCJIaMU, HAKOTUICHHE OITHOOK MpH
BBIUHCIICHUSX

63

BrimonHenue onepaiuii ¢ BE1eCTBEHHBIMU
4KCJIaMH1, HAKOTUICHUE OITMOOK MPHU




BBIYMCIICHUAX

[TpakTuueckas padora no teme «M3yuenue

64 MOPA3PSITHOTO MAIIMHHOTO MPEACTABICHUS 1 1
IEJTBIX M BEIIECTBEHHBIX YHCEID»

65 AHanu3 aropuTMoB 1
Oransl penieHus 3a1a4 Ha KOMITbIOTEpE.

66 HNHcTpyMEHTaIBHBIE CPEACTBA: TPAHCIIATOD, 1
OTJa{4MK, TPOPUINPOBIIUK
Cpena nporpammupoBanus. Komnumsinus u

67 MHTepIIpeTanus nporpaMm. BuptyanbHbie |
MamMHbl. IHTerpupoBaHHas cpena
pa3paboTKu

68 Metop! OTHaAKK IPOrpaMM 1

69 TuIbI MepeMeHHBIX B S3BIKE 1
POTPaMMHUPOBAHUS

70 O0paboTka 1ebIX Ynce 1

71 O0paboTka BeIECTBEHHBIX YHCE 1

72 CityyaliHbl€ U MICEBIOCTyYailHbIC YnCIia 1

73 Bersnenus. CioxHble yCI0BUS 1

74 [{ukiisl ¢ ycioBueM 1
I{MKJIBI IO IEPEMEHHOM.

75 BzaunmozameHsseMOCTh pa3auyHbIX BUAOB 1
LIUKJIOB

76 O6paboTka HaTypaJIbHBIX YHUCEIT C !
HCIIOJIb30BAaHUEM IIHKJIOB

77 HaxosxeHne BcexX MpOCThIX YUCel B 1 0.5

3aJjlaHHOM Juana3one [IpakTudeckas pabora




no Teme «Pemenne 3a1aq MeTo10M
nepedopay

78 WNuBapuanT nukia

79 JlokyMeHTupOBaHuE IpOrpamMm

80 O06paboTka JaHHBIX, XpaHALIUXCS B (aiinax
PasOuenue 3amayn Ha moa3agadn.

81 Moy IbHBIN TPUHIUI TOCTPOCHUS
nporpamm. [lognporpammel (mpoueaypsl 1
GyHKIIHMH)
Hcnonp3oBanne cTaHaapTHOW OMOIMOTEKH

2 A3bIKa porpaMmupoBanus. [loakimouenue
OMOJIMOTEK MOAIPOrPAMM CTOPOHHHUX
IIPOU3BOJUTENEN
MoaynbpHBIN NPUHLNI IOCTPOCHUS

83 nporpamm. [loanporpammel (mpoueayps! U
byHKIIUN)

84 [ToanporpamMmsl (TIpoLieyphl U PYyHKIIUHN)

85 [IpakTuueckas pabora no reme "Pazpaborka
noanporpamm”
Pexypcus. PexkypcuBHBIE 0OBEKTHI

26 (dpaxTansl). PekypcuBHBIE IPOIISTYPHI 1
dbynkun. Mcnonb30Banue cTeka ams
OpraHHU3aIi PEKYPCUBHBIX BHI30BOB

87 [IpakTuyeckas pabora o Treme
"PexypcuBHBIE TOATPOrpaMMbI"

28 MoaynbpHBIN NPUHINI IOCTPOCHUS

Iporpamm




89

YuciieHHbIC METOAbI

90

YHucneHHbIE METOIBI.
[IpakTnueckas padbora no Teme «HYuciaeHHoe
pELICHNE YpaBHEHUI

91

Hcnonp3oBanue AUCKPCTHU3allU B
BBIYUCIUTCIIbHBIX 3aJadax

92

Hcrnonbs3oBaHue JUCKPETU3ALMY B
BBIUMCJIUTEIBHBIX 3a7a4ax.

[IpakTuyeckas pabora o Teme
«IIpnOakEHHOE BHIYUCICHUE ITTMH KPUBBIX
u moutaneit puryp»

93

[TpaxTrueckas padota nmo Teme «Ilownck
MakcumMyMma (MHHHUMYMa) (pyHKITUNY

94

O06paboTka CUMBOJIBHBIX JTAHHBIX.
ANTOpPUTMBI 00pPa0OTKH CHMBOJIBHBIX CTPOK:
ITOJCYET KOJIUYECTBA MOSIBJIECHUH CHMBOJIA B
CTpOKE

95

Anroput™Mbl 00pabOTKH CUMBOJIBHBIX CTPOK:
pazOMeHne CTPOKH Ha CJIOBA IO MPOOETHHBIM
CHUMBOJIaM

96

Anroput™Mbl 00pabOTKH CUMBOJIBHBIX CTPOK:
MOMCK MOACTPOKU BHYTPH JIaHHOM CTPOKH;
3aMeHa HalICHHOW MTOACTPOKH Ha JPYTYIO
CTPOKY

97

[IpakTuyeckas padora o Teme "O6padboTka
CTPOK C UCHOJIb30BaHUEM (PYHKIIMH
CTaHIApTHOW OMOIMOTEKHU S3bIKA
porpaMMupoBaHus”




98

FGHCpaHI/Iﬂ CJIOB B 3alaHHOM aH(baBI/ITe

99

MaccuBbI 1 IOCJIEIOBATEIBHOCTH YHCEIL.
[TpakTrueckas pabota no Teme "3anonHeHne
MaccuBa"

0.5

100

O06001IEHHbIE XapaKTEPUCTHKH MacCHBa

101

JIMHEWHBIN MOMCK 3aJaHHOT0 3HAUCHUS B
maccuBe. [IpakTudeckas pabora o treme
"JInHEeNHbIH NOKUCK 3aJaHHOIO 3HAUEHUS B
Maccuse"

0.5

102

[TpakTrueckas padota mo teme "llonck
MHUHHUMAJILHOTO (MaKCHMMAaJIBHOTO0) JIEMEHTA
B YMCJIOBOM Maccuse"

103

CopTupoBKa 0OJHOMEPHOTO MaCCHBA.
[TpocThie METOIbI COPTUPOBKH.
IIpakTrueckas padota nmo Teme "IIpocTeie
METO/Ibl COPTUPOBKU MaccuBa"

0.5

104

CoprtupoBka ciusiaueM. beicTpast
coptupoBka maccuBa (anroput™ QuickSort).
[IpakTryeckas padora mmo treme "bricTpast
COPTUPOBKA MaccuBa"

0.5

105

JIBOMYHBIN MOUCK B OTCOPTUPOBAHHOM
MmaccuBe. [IpakTuyeckas pabora o reme
" JIBOMYHBIN TOUCK"

0.5

106

JIBymMepHbIE MacCUBBI (MaTPHULIbI)

107

Anroput™mbl 06pabOTKH MaTpPHUIL

108

Penrenue 3aga4d aHanu3za JaHHBIX

109

CpezcTBa TEKCTOBOTO polieccopa




110

KomnrerorepHas BEpcTka TekcTa

111

KoMnbrorepHas BEpCTKa TEKCTA.
[TpakTrueckas padbora no Teme "BépcTka
JIOKYMEHTOB C MaTeMaTH4YE€CKHUMHU
dopmynamn"

112

HNHCTpyMEHTBI PELIEH3UPOBAHNUS

113

[TpakTuueckas pabora no Teme
"MHOrocTpaHMYHbIE TOKYMEHTHI"

114

O06naunble cepBuchl. KomektusHas padota
¢ nokymeHTamH. [IpakTudeckas padoTa 1mo
teme "KotekTuBHas padbora ¢
JIOKyMeHTaMu"

0.5

115

AHann3 na"HgeIX. bosplye naHHbIe

116

MaimaHoe oOy4eHue

117

AHanu3 TaHHBIX C TTOMOIIBIO SJIEKTPOHHBIX
TaOJIHII.

[IpakTudeckas pabora o reme "AHanus
JAHHBIX C TIOMOIIBIO JIEKTPOHHBIX Ta0IuUIT"

0.5

118

[TpakTrueckas pabota o Teme "AHanus
JIAaHHBIX C TIOMOIIBLIO DJICKTPOHHBIX Ta0IUIT"

119

[TocTpoenune rpadgukoB QyHKITHIA.
[TpakTuueckas pabota no Teme "HarnsaHoe
MpeJICTaBICHHUE PE3yIbTATOB
CTaTUCTHUYECKONU 0OpabOTKHU TaHHBIX B BUJIE
JIMarpaMM CpeicTBaMH pelakTopa
AIIEKTPOHHBIX TabmH"

0.5

120

Jlunauu tpernaa. [Ipaktuueckas padoTa mo
teme "llonOop muHUM TpeHaa,

0.5




MPOTHO3UpPOBaHHE"
[Ton6op mapamerpa. [IpakTuyeckas pabora

121 1o teMe "YucneHHoe peleHue ypaBHeHHH ¢ 1 0.5
MOMOIIIBIO TI0/100pa mapamerpa"
OnTumu3anus Kak MOMCK HalIy4dllIero
pellIeHus B 3aJaHHBIX YCIIOBHUSX.

122 [IpakTuyeckas pabora no Teme "Pemenne 1 0.5
3a/1a4 ONTUMH3ALUH C IOMOIIBIO
AJIEKTPOHHBIX Tabmu"

123 IToBTOpenue marepuaia 1

124 [ToBTOpEHME MaTepurana 1

125 [ToBTOpEHME MaTepurana 1

126 [ToBTOpEHME MaTepuana 1

127 IToBTOpenue marepuaia 1

128 [ToBTOpEHME MaTepurana 1

129 [ToBTOpEHME MaTepurana 1

130 [ToBTOpEeHne MaTepuana 1

131 IToBTOpenue marepuaia 1

132 [ToBTOpEHME MaTepurana 1

133 [ToBTOpeHne marepuana 1

134 IToBTOpEeHME Marepuana 1

135 [ToBTOpEeHHe MaTepuana 1

136 [ToBTOpEHME MaTepurana 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




INOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC (ypounas ¢popma — 3 yaca B Hees10, 102 yaca, noypouyHO-TeMaTH4eCKOe MJIAHNPOBAHUE /1JIA
JIEKTPOHHOT 0 KypHaJa 2025-2026 yu.r.)

Ne
n/n

Tema ypoka

KoanuecTBo yacosB

Bcero

KoHTpoJbHbIe
padoTbI

IIpakTHyeckn
e padoThl

JlaTa
H3Y4YeHUS

DJIeKTPOHHbIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypcbl

TpeGoBanust TEXHUKHU O0€30MACHOCTU U
TUTHEHBI TIPU pabOTe C KOMIIBIOTEPAMU U
JIPYTUMU KOMIIOHEHTaMU U(PPOBOTO
OKPY>KECHHSI

[TpuHIMIIBI paOOTHI KOMIIBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM

OOMeH 1TaHHBIMU C ITOMOIIIBIO HIMH.
KoHTposnneps! BHEIHUX YCTPOHCTB

OnepaTuBHas, MOCTOSIHHAS U
J0JITOBpeMeHHasi naMATb. KoHTpomepst
BHEIIIHUX YCTPOUCTB. [Ipsamon noctyn k
naMATH

COBpeMeHHble KOMIIBIOTEPHBIC TCXHOJIOIUH

[TporpamMMHOe obecrieueHre KOMITbIOTEPOB,
KOMITBIOTCPHBIX CUCTEM U MOOMJILHBIX
YCTPOMCTB

CucrteMHOe IporpaMMHOE oOecrieueHue.
OrnepalinOHHBIE CUCTEMBI

Yrunutel. [IpaiiBepsl yCTPOUCTB.
[TapajutenpHOE IPOrpaMMHUPOBAHUE




®daiinoBbie cuctembl. [IpuHIUIIBI
pa3MeIeHuss © UMEHOBaHUS (aijioB B
noJiroBpeMeHHou mamsaTH. [1laGmonsr ms
omnucaHus rpyni GhanaoB

0.5

3akoHoxarenbcTBO Poccuiickoit @enepanumn
B 00JIaCTH MPOrpaMMHOI0 00€CIIEYeHUs U
JaHHBIX

11

[TpUHIUIIBI TOCTPOCHUS | annapaTHbIE
KOMITOHEHTHI KOMIIBIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI

12

Certb Untepuer. Pa3nenenue IP-cetu Ha
MMOJICETHU C IIOMOIIILIO MACOK ITOJICETEH.
IIpakTUKyM: TECTUPOBaHNE CE€TH, C
Hcnojb3oBanueM crenga UDC

13

Bunel nesrensHoct B cetu MHTEpHET.
Cepsucel HTEpHETA. ['0OCYy1apCcTBEHHBIE
AJIEKTPOHHBIE CEPBUCHI U YCIyTU

14

NudopmarnmonHas 6€301macHOCTh

15

BpenonocHbIe mporpaMmMHoOe oOecrieueHrne U
METObl OOPHOBI C HUM.

16

[udposanue naHHBIX

17

[TpakTuyeckas pabora mo Teme
"HudpoBanue JaHHBIX"

18

Wudopmanus, TaHHbIC U 3HAHUSL.
WHpopManimoHHbIE IPOIIECCHI B IPUPOJIE,
TEXHUKE U 00IeCTBE

19

HereprBHBIe U JUCKPCTHBLIC BCIIMYMNHBI U
CHUTI'HAJIBI. HCO6XOI[I/IMOCTB JAUCKPCTHU3alINH




UHPOPMALINH, TPEeTHAZHAYCHHOH TSI
XpaHeHUs, iepeiadu 1 00paboTKH B
UPPOBBIX CUCTEMAX

JIBonuHOE KOMpoBaHue. PaBHOMEpHBIE U
HEpaBHOMEPHBIE KOJIbI. [lekoaupoBanue

20 COOOIIIEHHH, 3alIUCAHHBIX C IIOMOIIBIO
HEpPaBHOMEPHBIX KOJOB
VYcnosue @ano. [loctpoeHne 01HO3HAYHO

21 JEKOJUPYEMBIX KOJIOB C IIOMOIIIBIO JepeBa.
I'pad An. A. MapkoBa
EnuHULBI H3MEepeHus: KOIMYEeCTBa

22 uHpopManuu. AI(paBUTHBIA TOIXO K
OLIEHKE KOJIMYECTBa UH(POpMAIHU

23 Cuctembl CUUCIICHUS

24 IlepeBoa uncesn U3 OJTHOW CUCTEMBI
CUMCIICHUS B IPYTYIO
JIBowuHasi, BOCBMEpUYHAS U

25 HIECTHAIIIATEPUYHASL CUCTEMbI CUHCIICHUS,
CBSI3b MEXKIY HUMU

%6 Apudmernueckue oneparyy B
MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS

27 KoaunpoBanue TekcToB

28 PactpoBoe konupoBaHue n300paxeHuit
[TpakTuueckas paboTa mo Teme

29 " luckpeTruzarus rpaduaeckoi
uHpopmarun"

30 [IBeToBBIE MOAENN. BekTopHOE

koaupoBanue. opmatsl (aitsios.




Tpéxmepnas rpaduka. DpakraabHas
rpaduka

31

Koauposanue 3Byka. Ouenka
MH(POPMALIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX MPU 33JaHHBIX YaCTOTE
JUCKPETHU3AINH U Pa3psIIHOCTH
KOJAMPOBaHUS

32

OCHOBBI areOphI JTIOTUKH

33

Jloruueckue onepanuu. TaOmuiibt
UCTUHHOCTH

34

Jlornueckue BBIPaXCHHA. Jloruueckue
TOXICCTBA. I[OKa?»aTCJ'IBCTBO JJOTNYCCKUX
TOXKACCTB C ITIOMOIIBIO Ta6J'II/II_I HCTHUHHOCTH

35

[TpakTrueckas padota o teme «lloctpoeHue
Y aHaJu3 TaOJIUI] ICTUHHOCTH B TaOJIMYHOM
MpoIECCOpe»

36

Jlormueckme Ooncpanru U orepanu Haj
MHOXECTBaMH

37

Jlormueckme Ooncpanru U oncpanuu Hajg
MHOXECTBaMH

38

3aKOoHBI AJIreOpbI TIOTUKU. DKBUBAJIICHTHbIC
npeoOpa30BaHus IOTHUYECKUX BbIPAKEHUH

39

Jlornueckue QyHKIMH. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTHUECKUX
(GYHKLUH OT KOJIMYECTBA apTyMEHTOB.
[TonHbIE cUCTEMBI TIOTHYECKUX (DYHKITHIA

40

Kanonmnueckue Gpopmbl JTIoruueckux
BbIpakeHHI. COBEpIIICHHBIE




JTU3bIOHKTUBHbBIE U KOHBIOHKTHBHbIE
HOpMaJIbHbIE (POPMBI, AITOPUTMBI UX
MOCTPOCHHUS MO TabJINIIe UCTUHHOCTH

41

Jlornveckue 3JIEMEHTHI B COCTaBe
KOMITbIOTEPA

42

ITocTpoeHune cxeM Ha JIOTUYECKUX
aJIeMeHTax. 3amucCh JOTHYECKOTO BBIPAKECHUS
IO JIOTUYECKOM CXeme

43

MUuUKpOCXeMBbI U TEXHOJIOTHS UX
MIPOU3BOJACTBA

44

[IpencraBieHue 1ENbIX YUCEN B TAMSITH
KoMmmbioTepa. OrpaHUYeHHOCTh IMana3oHa
YKCeJl MPU OTPAaHUYEHUU KOJIMYECTBA
pa3psaoB. Ilepenonnenue pa3psaHoOi CEeTKU

45

Be33HakoBbIe U 3HAKOBLIE JaHHBIE.
3HAKOBBIN OUT. JIBOMYHBIN TOMOJTHUTEIIHHBIMA
KOJI OTPHUIIATEIBHBIX YHCEI

46

[ToO6uTOBBIC TOTHYECKUE OTIEPAITHH.
Jlornueckwii, apuMeTHICCKU 1
MUKINYECKUHA CIBUTH

47

[udposanue ¢ TOMOIIbIO TOOUTOBOI
onepauuu «uckaovaroniee NJIN»

48

IIpencraBneHue u XxpaHEeHHUE B IaMATH
KOMIIBIOTEPA BEILIECTBEHHBIX YUCE.
BrimosineHue onepanuii ¢ BENIECTBEHHBIMU
YHUCJIaMH, HAKOTUICHHE OITUOOK MpH
BBIYHCIICHUSX

49

[TpakTuueckas pabota no Teme «M3yuenue




MmopaspsAAHOro MalliIMHHOT'O MPEACTAaBJICHUA
LOEIbIX U BEIICCTBECHHBIX YHCEID)

50 AHaIu3 alropuTMOB
Oranbl peleHus 3a1a4 Ha KOMIIbIOTEPE.

51 HMHcTpyMeEHTaIbHBIE CPEACTBA: TPAHCIIATOD,
OTJaIYMK, TPOPUINPOBIIHK
Cpena nporpammupoBanust. Komnusinys u

57 MHTEpIIpeTalys IporpaMM. BuptyanbHbie
MaluHbl. MIHTerpupoBaHHas cpena
pa3paboTKu

53 Turbl nepeMeHHbIX B 3bIKE
IpOrpaMMUPOBAHUS

54 O6paboTka eNbIX YUCEe

55 O0paboTka BelEeCTBEHHBIX YNCE

56 CryualiHble U IICEBAOCITyYalHbIE YnciIa
Bersnenus. CloxHbIE YCIOBHS.

57 IIporpammupoBanue becruinoTHoro
aBTOMOOMIIA AHKap.

53 [{uxnsl ¢ yenosueM. [IporpammupoBanue
becniunorHoro aBromoOuiIs Aikap.
[{MKJIBI O IEPEMEHHOM.

59 B3anMo3aMeHseMOCTh pa3IMYHbIX BUI0B
LIUKJIOB

60 O6paboTka HaTypaJIbHBIX YHUCEI C
HCIIOJIb30BaHUEM LIMKJIOB

61 HaxozaeHue Bcex NpoCThIX YUCEI B 0.5

3asaHHOM Juana3oHe [Ipaktuyeckas pabora




no Teme «Pemenne 3a1aq MeTo10M
nepedopay

62

WMHBapuaHT nukiIa

63

JlokymMeHTUpOBaHUE POrpaMM

64

O06paboTka JaHHBIX, XpaHALIUXCS B (aiinax

65

PasOuenue 3amayn Ha moa3agadn.

Moy IbHBIN TPUHIUI TOCTPOCHUS
nporpamm. [lognporpammel (ipoueaypst u
GyHKIIHMH)

66

Hcnonp3oBanne cTaHaapTHOW OMOIMOTEKH
A3bpIKa IporpammupoBanus. [logkirouenne
OMOJIMOTEK MOAIPOrPAMM CTOPOHHHUX
MIPOU3BOIUTENECH

67

[TpakTnueckas pabota no teme "PazpaboTka
nojmnporpamm"

68

Pekypcusi. PekypcuBHbIe 00BEKTHI
(ppaxrainsr). PexypcuBHble mporeaypsl u
¢ynkuuu. Mcnons3oBanue cTeka s
OpraHM3al PEKyPCUBHBIX BHI30BOB

69

Yucnenusle Metoabl. Ilpaktuueckas padora
110 TeM «YHCIIEHHOE PELICHUE YPABHEHUI»

70

Hcnonp30BaHne AUCKPETU3ALNH B
BBIYHMCIIUTENBHBIX 33/1a4ax. [IpakTndeckas
pabota no Teme «IIpubmmxénnoe
BBIYUCIICHHUE JJIMH KPUBBIX U IUIOIIAJCH

buryp»

71

O06paboTka CUMBOJIBHBIX JTAaHHBIX.
AJTOPUTMBI 00pPaOOTKH CHMBOJIBHBIX CTPOK:




NOJICUET KOJTMUYECTBA MOSIBIICHUI CUMBOJIA B
CTpOKE

72

Anroput™Mbl 00pabOTKH CUMBOJIBHBIX CTPOK:
pa3OueHue CTPOKU Ha CJI0BA 10 MPOOEIIbHBIM
CHUMBOJIaM

73

AnropuT™MbI 00pabOTKH CUMBOJIBHBIX CTPOK:
MOWCK MOJICTPOKH BHYTPH TAHHON CTPOKH;
3aMEHa HalJEHHOMW MOJACTPOKH HA IPYTYIO
CTPOKY

74

[IpakTuyeckas padora o Teme "O6paboTka
CTPOK C UCTIOJIb30BaHUEM (DYyHKITHIA
CTaH/IapTHOW OMOIMOTEKHU S3bIKA
porpaMMupoBaHus”

75

MaccuBsl 1 IOCIEA0BATEIBHOCTH YHUCEN.
[TpakTuyeckas pabora no Teme "3amnonHeHue
Maccusa"

0.5

76

O0600611EHHbIE XapaKTePUCTUKNA MacCHBa

77

JIMHEWHEII MONCK 3aIaHHOT0 3HAUCHHUS B
Mmaccuse. [IpakTudeckas pabora mo reme
"JInHEHHBIN ITOUCK 3aJaHHOTO 3HAUCHUS B
Maccube"

0.5

78

[TpakTrueckas pabota no teme "lIlonck
MUHHMAaJIBHOTO (MAaKCUMAJILHOTO) SJIEMEHTA
B YHCJIOBOM Maccuse"

79

CopTupOBKa OTHOMEPHOT'O MACCHBA.
IIpocTeie METOABI COPTUPOBKH.
[TpakTrueckas pabora no teme "lIpocTsie
METO/Ibl COPTUPOBKHU MaccuBa"

0.5




80

JIBOMYHBIN MOUCK B OTCOPTUPOBAHHOM
maccuBe. [IpakTuyeckas pabota o treme
" JIBONYHBINA HOUCK"

0.5

81

JIBymMepHbIE MacCUBBI (MaTpPHULIbI)

82

AnropuT™MbI 06pabOTKH MaTpPHUIL

83

CpencTBa TEKCTOBOTO MpoLieccopa

84

KomnerorepHast BEpCTKa TEKCTA.
[IpakTrueckas padota mo teme "BépcTka
JIOKYMEHTOB C MaTeMaTHYE€CKHUMHU
dbopmynamu"

85

[TpakTrueckas paboTa 1o Teme
"MHOrocTpaHU4YHbIEC TOKYMEHTHI"

86

Ananuz JaHHBbIX. bonpmme JaHHBIC

87

MamwunaHOE 00yueHue

88

AHaM3 TaHHBIX C IIOMOIIBIO AIEKTPOHHBIX
tabnu. [IpakTuueckas padoTa mo reme
"AHanu3 TaHHBIX C TOMOIIbIO ANEKTPOHHBIX
TabauL"

0.5

89

[TocTpoenue rpadgukoB GyHKITHIA.
[TpakTrueckas padota nmo Teme "Harmsanoe
Mpe/ICTaBICHUE PE3yIbTATOB
CTaTHUCTUYECKON 00pabOTKH JaHHBIX B BUJIE
Jarpamm cpeiicTBaMH peaaKTopa
AJIEKTPOHHBIX TabmH"

0.5

90

Jlunuu tperna. [Ipaktuueckas padota mo
teme "l[lonOop nmuHUM TpeHaa,
MPOTHO3UpOBaHUE"

0.5

91

[Mon6op mapametpa. [IpakTrueckas padorta

0.5




1o TeMe "YKcieHHoe pelieHue ypaBHEHU ¢
MOMOIIIBIO TI0100pa mapamerpa”

OHTI/IMI/ISaIII/ISI KaK IMMOUCK HaAWJIy4IIcro
PECIICHHMA B 3a1aHHBIX YCIIOBUAX.

92 [TpakTrueckas pabota no teme "Pemienue 1 0.5
3a]1a4 ONTHUMH3AIUH C TIOMOIIBIO
AIEKTPOHHBIX TaOIUIT"

93 [ToBTOpEeHME MaTepuana 1

94 IToBTOpEHME MaTepuana 1

95 [ToBTOpEHME MaTepurana 1

96 [ToBTOpEHME MaTepuana 1

97 [ToBTOpEeHME MaTepuana 1

98 IToBTOpEHME MaTepuana 1

99 [ToBTOpEHME MaTepurana 1

100 [ToBTOpEHME MaTepuana 1

101 IToBTOpEHME MaTepuana 1

102 IloBTOpEeHKE MaTepuana 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 16




IHOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC (BHeypouHbIe 3aHATHS B paMKax Kypca «IIpaktukym no mapopmatuke» — 1 yac B Hexemio, 34 yaca,

NMOYPOYHO-TEeMATH4YeCKOe IVIAHMPOBAHME JJI51 DJIEKTPOHHOIO0 KypHasiaa 2025-2026 yu.r.)

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KonTtpoJsbHble

Bcero
padoThI

IIpakTHyeckn
e padoTsI

Jara
HU3yYeHust

JJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

ABTOMAaTHYECKOC BBITIOJTHEHUE MPOTPAMMBbI
IPOLIECCOPOM

HNncrannanus ¥ JeUHCTAIUISIIHAS
MPOrPaMMHOTO 0OecTieueHHs

Cetp UHTEpHET

CereBoe aIMUHUCTPUPOBAHUE

[TpakTyeckas pabora o Teme
" AHTUBUPYCHBIE TPOIPaMMBbI"

Opranuzanus JINYHOTO apXrBa HHPOPMAIUH.
PesepsHoe konuposanue. [laponpHas
3alUTa apXuBa

AnroputMm mudpoanus RSA.
Creranorpadust

HBOI/I‘—IH&H, BOCBMCpHUYHAA U
mecCTHaauaTecpuIHasd CUCTEMbI CUHNCIICHUA,
CBsA3b MCXKIY HUMHU

I[BOI/I‘-IH&?[, BOCBbMCpHUYHAA U
MECTHaAUATCpUIHasd CUCTCMbI CUHCIICHU S,




CBsA3b MCXKIY HUMHU

TponuHas ypaBHOBEIICHHAs CUCTEMA

10
CUMCIICHUS

11 JIBOMYHO-JEeCATUYHAS CUCTEMA CUHCIICHUS

1 [TpakTiueckas pabota 1mo Teme
"lnckpeTrusanus 3ByKoBoi nHpopmaruu"

13 Jlornueckuie ypaBHEHHS U CUCTEMBI
ypaBHEHUN

14 Tpurrep. Cymmarop. MHoropa3psiaHbIi
CyMMaTop
BrinosineHue onepauuii ¢ BENIECTBEHHBIMU

15 YHCJIaMU, HAKOTJIEHUE OLTHMOOK IIpH
BBIUHCIICHUSIX

16 Mertobl OTJIAAKK IPOTPAMM
MoaynbHBIN IPUHIAT TOCTPOEHUS

17 nporpamm. [lognporpammer (Ipoteaypsl U
bYHKITHIH)

18 [ToamporpamMmsl (TIporieLyphbl U PyHKITAN)

19 [TpakTrueckas paboTa 1o Teme
"PekypcuBHBIE TOIIPOrPaMMBbI"

20 MonaynbHBIN IPUHLIMII IOCTPOCHUS
Iporpamm

21 YucieHHbIe METOIbI

- Hcnonb3oBaHne JUCKPETU3ALMH B
BBIYMCIIUTENBHBIX 3aJa4ax

’3 [TpakTuueckas pabota no Teme «Ilonck

MakcumMyma (MHHUMYMa) (QyHKITINY




24 ['enepanust c10B B 331aHHOM ajihaBUTE 1
CoptupoBka ciustHueM. beicTpas

55 coptupoBka MaccuBa (anroputm QuickSort). 1 0.5
[TpaxTnueckast pabota no teme "boicTpas
COpPTUPOBKA Maccupa'

26 Pemrenue 3agaq anann3a JaHHBIX 1

27 KomnrerorepHas BEpcTKa TEKCTa 1

28 NHCTpyMEHTHI pelieH3upOBAHUS 1
O6unaunsle cepBuchl. KomektuBHas pabora

29 ¢ nokymeHTtamu. [Ipaktuueckas pabota no | 0.5
teme "KomtekTuBHas padbora ¢
JIOKyMEeHTaMH"

30 [TpakTuueckas pabota no teme "AHanus 1 |
JTAHHBIX C TIOMOIIBIO AJIEKTPOHHBIX Ta0IHII"

31 IloBTOpEeHME MaTepuana 1

32 IToBTOpEHKE MmaTepuana 1

33 [ToBTOpEHME MaTepuana 1

34 IToBTOpEeHME MaTeprana 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 21.5




11 KIIACC

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoibHbIe
padoThbI

IIpakTHyeckne
padoThbI

JlaTa
H3YYeHUs

DJIEKTPOHHBIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchl

KomuuecTtBo nndopmanuu

AJIFOpI/ITMI)I CXXaTusa JaHHBbIX

AnroputMm Xaddpmana

[TpakTrueckas padota mo teme "CxaTue
JTAHHBIX C MOMOIIIbI0 anroputMa Xaddpmana"

Aunroputm LZW

ANTOPUTMBI CKAaTHS JAHHBIX C TOTEPSIMH.
[IpakTuueckas padbora no teme "Cixarue
JTaHHbIX ¢ otepsamu (anroputmsl JPEG,
MP3)"

0.5

CkopocTh niepeiaun JaHHbIX

[TomexoycTOUNBEIE KOJIBI.
[IpakTuueckas pabora Mo Teme
"[TomexoycToitunBbie KOJIbI"

0.5

[IpakTuueckas paboTa 1o reme
"[TomexoycToitunBbie KOABI"

10

Cucrtembl. KOMIOHEHTBI CUCTEMBI U KX
B3aumoeiicTBue. CucreMHbId A (EKT.
VYrpasieHue kak HHGOPMAIIMOHHBIN




nporecc. OOpaTHas CBs3b

11 Mojenu 1 MOJETMpPOBaHUE 1
12 I'pader 1
13 Pemenue 3amau ¢ momoipto rpadoB 1
14 HepeBbs 1
15 OCHOBBI TEOPUH UTD 1
[Tpaktrueckas padora mo teme "Ilonck
16 BBIUTPBILIHON CTPATETHH B UTPE C TIOJHOU 1
uHpopMmaruein"
17 CpencTBa HCKYCCTBEHHOTO MHTEIIEKTA 1
13 [IpakTruyeckas padora o teme "CpencTpa :
HMCKYCCTBEHHOTO MHTEJIJIEKTa"
dopmManuzays TOHITHS aITOPUTMA.
19 MamuHa TrrOprHTa KaKk YHHBEpCAIbHAA 1
MozeIb Beruucinenuil. Tesuc Yépua—
TrropuHra
[TpakTnueckast paboTa o Teme
20 "CocraBiieHHEe TPOCTON MTPOrpaMMBbI IS 1
MamuHbl Thropuara
21 Mamuna IlTocra 1
22 Hopwmainbabie anropudmbel MapkoBa 1
ANTOPUTMUYECKH HEPA3PELIUMBIE 3aaUH.
23 3amaua octanoBa. HeBO3MOKHOCTE 1
ABTOMAaTUYECKOHM OTJIAJKH MPOrpaMMm
24 CII0)KHOCTH BBIYHCIICHUH 1
75 [Touck nmpocThIX YKceN B 3aJaHHOM 1

JAWaIa3oHe ¢ MIOMOMIBIO aJITOPUTMA «KPCUICTO




DparocheHa»

26

[IpakTuyeckas padora no Teme "[lonck
IPOCTBIX YKCEN B 3a/IaHHOM Jlhana3zoHe"

27

MHoropa3psiHbIe Leble Yhcia, 3a1a4u
JUIMHHON apu(pMETUKH

28

[IpakTHueckas padota mo Teme "Peanuzanus
BBIYMCJICHUM C MHOTOPa3psIHBIMU YrciamMu"

29

CrnoBapu (accolMaTUBHBIC MACCUBBI,
oToOpakeHus ). Xam-Tabauubl. [loctpoeHne
aJ1(haBUTHO-YACTOTHOTO CIIOBAPS JIJIs
3aJJaHHOTO TEKCTa

30

[IpakTuueckas padota no teme "lloctpoenue
an(aBUTHO-4aCTOTHOT'O CJIOBApPS IS
3aJaHHOro Tekcra"

31

AHann3 TekcTa Ha €CTECTBSHHOM SI3BIKE.
Brigenenue mociie10BaTelIbHOCTEH 10
nra0sony. PerynspHble BeIpaKeHHUs.
YacToTHBIN aHAIN3.

[IpakTuueckas padota o Teme "AHanu3
TEKCTa HAa €CTECTBEHHOM SI3bIKe"

32

[TpakTuueckas padora mo teme "AHanus
p p
TEeKCTa Ha €ECTECTBEHHOM s3bIKe"

33

Creku. AHaNMU3 MPaBUIBHOCTH CKOOOYHOTO
BBIPAXKECHUS

34

Brruncnenue apumMeTnueckoro BeIpaKeHus,
3aMMCaHHOTO B MOCT(UKCHOMN (opMme.

[IpakTuyeckas pabota o Teme "Brruncienne
apu(METHYECKOTO BBIPAKEHUS, 3aHCAHHOTO

0.5




B nocTdukcHou popme"

35

[TpakTnueckas pabota no teme "Boruncienue
apu(pPMETUYECKOTO BBIPAXKEHHUS, 3aIIHCAHHOTO
B nocTdukcHo popme"

36

Ouepenu. Mcnonp3oBanne ouepenu ais
BPEMEHHOI'O XPAaHEHUS TaHHBIX

37

[IpakTrueckas paboTa Mo Teme
"Ucnonb3oBanue ouepean"

38

HepeBbs. Peanuzanus gepeBa ¢ TOMOIIBIO
CCBUIOYHBIX CTPYKTYp. J[BormuHbBIE
(6unapusbie) nepesbs. [locTpoeHue nepea
VTS 33JJaHHOTO apr(PMETHIECKOTO
BBIPXKEHHS

39

[IpakTryeckas pabora o Treme
"Hcnosib30BaHUE AEPEBHEB 1JIsI BBIYUCICHUS
apuMeTHYeCKuX BhIpakeHUn"

40

PexypcuBHBIC anropuTMBI 00X0/a epeBa.
Hcnonp3oBaHue cTeka U o4epeu st 00Xoaa
JepeBa

41

PekypcuBHble airopuT™Mbl 00X0/1a IepeBa.
Hcnonp3oBaHue cTeka v ouepean Juist 00xoaa
JiepeBa

42

Anroputmsl Ha Tpadax. [Toctpoenue
MHHHMAaJIbHOTO OCTOBHOTO JIepeBa
B3BEIICHHOT'O CBS3HOTO
HEOPHEHTHUPOBAHHOTO Tpada

43

O6xox rpada B rmy6uny. O6xox rpada B
HIUPUHY




44

KosnuecTBO pa3iuyHbIX MyTEeH MEXIY
BEpILIMHAMU OPUEHTHPOBAHHOTO
aIMKIIMYECKOTo rpada

45

Anroput™m JleHKCTpHI.

[IpakTuueckas pabora no teme "Boruncienue
JUIMHBI KpaTyaiIlero myTH Mexmay
BepIImHamMu rpada

0.5

46

[TpakTrueckas padbota no Teme "Boruncienue
JUIMHBI KpaTyaiIlero myT Mexay
BepirHaMu rpaga (anroputm JleikcTpor)”

47

AnropurMm @noiina—Y opania

48

3ajauu, peraemMble ¢ TOMOILBIO
JMHAMUYECKOTO MPOrpaMMHPOBAHUS:
BBIYUCIICHUE PEKYPCUBHBIX (PYHKLIUH

49

[IpakTrueckas padota mo teme "Brrancienue
PEKYPCUBHBIX (DYHKIUH C TOMOIIBIO
TUHAMHYECKOTO IporpaMMupoBaHus"

50

3agauu, penraemMple ¢ TOMOIIBIO
JTUHAMHAYECKOTO MPOTPAMMHUPOBAHUS
MOICUET KOJMYECTBA BAPHAHTOB

51

[Ipaktrueckas padota o teme "Iloxcuér
KOJINYECTBA BAPUAHTOB C ITOMOIIBIO
JUHAMHYECKOI0 IporpaMMupoBaHus"

52

3aiauu, peliaeMble ¢ TOMOIIBIO
AUHAMHWYCCKOI'0 MMporpaMMHUpPOBaHMA: 3a1a9U
OnTUMMH3AIINU

53

[MonsiTHE 0 MapagurMax nMporpaMMHUpPOBAHUSL.
0O0630p A3BIKOB IPOrPAMMHUPOBAHHUS




[Tonsitne 06 0OBEKTHO-OPUEHTUPOBAHHOM

>4 POrpaMMHUPOBAHUU

55 OO6bekThI U K1acchl. CBOMCTBA U METOIBI
00BEKTOB

56 OOBEKTHO-OPUEHTUPOBAHHBIN aHAIIN3
[IpakTuyeckas paborta o Teme

57 "Ncnonb30BaHue rOTOBBIX KIACCOB B |
nporpamme”

53 Pa3paboTka mporpaMM Ha OCHOBE OOBEKTHO-
OpPUEHTHUPOBAHHOTO MOAX0/1a

59 [IpakTuueckas padota "Pa3paboTka nmpocToii |
MIPOTPaMMBbI C HCIIOJIb30BAaHUEM KJ1acCOB"
WNukancymnsuus. [Ipaktudeckas pabora no

60 teMe "Pa3paboTka kiacca, UCTIOJIb3YIOIIETO 0.5
WHKATCYJSAINI0"

61 Hacnenosanue. [lomumopduzm

& [IpakTuyeckas padora no Teme "Pa3paboTka |
UEepapXHUU KJIAcCOB"

63 Cpenpl ObICTPOIl pa3pabOTKU MTPOTPAMM.
[TpoexkTupoBanue nuTepdeiica moap30BaTeNs

64 [TpoexTupoBanue nnTepdeiica moab30BaTeNs

65 Hcnonb30BaHne rOTOBBIX YIIPABIISAEMbIX
3JIEMEHTOB JIJIsl IOCTPOEHUs! MHTepQelica

66 [IpaxTuyeckas padora no Teme "Pa3paboTka 1
IporpaMMel ¢ Tpaduueckum unrepdeiicom”

67 N3yyenne BTOporo sizbika

IpOrpaMMHUPOBAHUS




68

N3ydenue BTOPOro A3bIKa
IPOrpaMMHUPOBAHUS

69

OTalsl KOMIIBIOTCPHO-MATEMATHYCCKOT'O
MOACIIUPOBAHUA

70

Juckperusanus Ipu MaTeMaTH4eCKOM
MO/ICJIMPOBAHUU HEMPEPHIBHBIX MPOIIECCOB.
MoaenupoBaHHe IBUKEHHUS

71

[TpakTHueckas paboTa Mo Teme
"MoaenupoBaHue IBUKEHUS"

72

MonenupoBaHue OMOJOTUYECKUX CHCTEM.
[IpakTrueckas paboTa 1o Teme
"MonenupoBaHre OMOIOTUYECKUX CUCTEM'

0.5

73

MaremaTudeckue MOJACIN B DKOHOMUKE.
BrerancnurensHbIC OKCIICPUMCHTEI C
MOJCIISIMU

74

BepostHocTHBIE MOaEenu. [IpakTHueckas
pabora o Teme "MmuTtanimoHHoe
MOJIEJINPOBAHUE C IOMOLIBIO MeToa MoHTe-
Kapio"

0.5

75

KommnbrorepHoe MOJENMPOBaHUE CUCTEM
YIPABJICHUS

76

O06paboTka pe3yabTaToOB SKCIIEPUMEHTA

77

TabnuuHble (pensuuoHHbIE) 0a3bl TaHHBIX

78

[Touck, copTUpoBKa U (PUIBTPALINS JaHHBIX.
3anpockl Ha BBIOOPKY JTaHHBIX. 3aMPOCHI C
napaMmerpamu. Boruncinsemsie mosis B
3amnpocax

79

[IpakTuyeckas padora o Teme "Pabora ¢




roToBoii 0a3oi JaHHBIX"

80

MHoroTtabau4HbIe 0a3bl JaHHBIX. THITBI
cBsA3el Mexay Tabnunamu. BHemHui kirod.
LlemocTHOCTH 6a3b1 JAHHBIX

81

[IpakTuyeckas padora no Teme "Pa3paboTka
MHOI'OTa0JIMYHON 0a3bl JaHHBIX"

82

3arpocsl K MHOroTaOIMYHbIM 0a3aM J1aHHBIX.
[IpakTuyeckas pabota o Teme "3anpockl K
MHOroTa0IMyHON 6a3e JaHHBIX"

0.5

83

[TpakTrueckas padora 1mo Teme "3anpochl K
MHOroTa0JIM4Hon 0a3e JaHHbIX"

84

S3bIk ynpaBienus nanabiMu SQL.
[IpakTuueckas padota mo Teme "YnpapieHne
JIaHHBIMH C TTIOMOIIBIO si3pIKa SQL"

0.5

85

[TpakTrueckas pabota no Teme "YnpapieHue
JTAHHBIMH C TTOMOIIIBIO A3bika SQL"

86

Hepensiumronnslie 6a3bl JaHHBIX. DKCIEPTHHIC
CHUCTEMBI

87

NuTepHeT-npuinoxeHus

88

HNHTepHEeT-NIPUITI0KEHHUS.

[loHsiTHE O CEpBEPHON U KIMEHTCKON YacTsIX
caiita. TeXHOJIOTHs «KIIMEHT — CEPBEP», €€
JIOCTOUHCTBA U HEIOCTAaTKU

89

OcHoBsl s1361ka HTML.
[IpakTrueckas padota mo teme "Co3znanue
TEKCTOBOW BeO-CTpaHUITBI"

0.5

90

[TpakTnueckas padota no teme "Co3nanue
TEKCTOBOW BeO-CTpaHUIlbI"




91

OcuoBbl a361ka HTML

92

OcHoBbl s13p1ka HTML.

[IpakTuueckas pabora no teme "Coznanue
BEO-CTPAaHMIIBI, BKIIFOYAIOIICH
MYJIbTUMEAUMHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHBIE, BUJIE0)"

93

[TpakTnueckas padota no teme "Co3nanue
BE0-CTPaHUIIbI, BKIFOYAIOIIECH
MYJIbTUMEAUMHBIE O0BEKTHI (PUCYHKH,
3BYKOBbBIE JJaHHBIE, BUIEO0)"

94

OcHOBBI KackaaHbIX TabmuI ctuieit (CSS).
[IpakTuyeckas paborta 1o Teme
"OdopmIieHIE CTPAHUIIBI C TTOMOIILIO
KaCKaTHBIX TaOJIUIl CTUIICH"

0.5

95

[TpakTHueckas paboTa Mo Teme
"OdopMiIeHHE CTPAHUIIBI C TTOMOIIBIO
KAaCKaIHBIX TaOIUIL CTHIIER"

96

Cuenapuu Ha si3bike JavaScript

97

Cuenapuu Ha s3bIke JavaScript

98

®opMbl Ha BEO-CTpaHHULIE.
[IpakTuyeckas padora o Teme "O6padoTKa
JTaHHbIX Gopm"

0.5

99

[TpakTnueckas padora no teme "OOpadboTKa
JaHHBIX GopM"

100

Pa3zmerienue BeO-caiiToB. Ycinyra XOCTUHIA.
3arpy3ka QaiinoB Ha calT

101

Kanpuposanue. VcnipaBienue nepcrneKkTUBLIL.
I'ucrtorpamma. Koppekiust ypoBHeH,




Koppekius 1BeTa. OdeciBeUnBaHUE IBETHBIX
N300paKeHUIA

102

BBox n3o0pakeHuii ¢ MCTIOIB30BaHIUEM
Pa3INYHBIX UPPOBBIX YCTPOUCTB.
[TpakTnueckas padota no teme "Ob6paboTka
g poBbIx poTorpaduit"

0.5

103

Peryms. Pabota ¢ obnactsimu. @uibTphl.
[TpakTrueckas pabora no teme "PeTyub
¢ poBbIX poTorpaduit"

0.5

104

MHorocnoitabie n300paxenus. TeKCToBbIe
ciou. Macka cnod. Kanansl. Coxpanenue
BBIJICIIEHHON 00JIacTH

105

[TpakTudeckast paboTa Mo Teme
"MHorocoiHbIe n300paxeHus"

106

[ToaroToBKa WLTFOCTpAITU 171 BEO-CalTOB.
[IpakTrueckas paboTa 1mo Teme
" AHUMHPOBaHHBIC N300paKCHHS"

0.5

107

BekropHnas rpaduka. Bekropuzanus
pPacTpPOBBIX U300PAKECHHIA.

108

[TpakTnueckas padbora no teme "BekropHast
rpaduxa"

109

[TpuHIUTIBI TOCTPOCHUS U PEIAKTUPOBAHHS
TPEXMEPHBIX MOJIEIEH.

[Ipaktuyeckas padora no teme "Co3nanue
IPOCTBIX TPEXMEPHBIX MoJienen”

0.5

110

[TpakTnueckas padora o teme "Co3nanue
MIPOCTBIX TPEXMEPHBIX Moeeit"

111

CeTtouHbIe MOACIH. MaTepI/IaJ'ILI .

0.5




[IpakTuueckas padota o Teme "CeTo4HbIe
monenn"

[TpakTnueckas padbota no teme "CeTouHble

112 | 1 1
MOJIENH
MonennpoBaHue HCTOYHUKOB OCBEIICHHUS.

113 Kamepsr. 1 0.5
[IpakTuueckas padora o teme "Pennepunr”

114 [TpakTuueckas padora mo teme "Penaepunr" 1 1

115 AnnutuBHBIE TeXHOJ0THH (3D-ipuHTEPHI) 1

116 [Tonsarue o BI:IpTyanLHoﬁ pEATBHOCTH U )
JIOTIOJTHEHHOM pealbHOCTH

117 [ToBTOpeHue marepuana 1

118 IToBTOpeHune marepuaia 1

119 [ToBTOpEHME MaTepuana 1

120 [ToBTOpEHME MaTeprana 1

121 [ToBTOpeHue marepuana 1

122 IToBTOpeHue marepuaia 1

123 [ToBTOpEHME MaTepuana 1

124 [ToBTOpEHME MaTeprana 1

125 [ToBTOpeHue marepuana 1

126 IToBTOpenue marepuaia 1

127 [ToBTOpEHME MaTepuana 1

128 [ToBTOpEHME MaTeprana 1

129 [ToBTOpeHue marepuana 1

130 [loBTOpEHNE MaTepuaa 1

131 [ToBTOpEHME MaTepuana 1




132 [ToBTOpEHME MaTepuana 1
133 [ToBTOpeHue maTepuana 1
134 IToBTOpenue marepuaa 1
135 [ToBTOpEHME MaTepuana 1
136 [ToBTOpeHue marepuana 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136
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IMPOBEPSIEMBIE HA EI'D 11O UH®OPMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOMN OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJHETO OBIIEI'O OBPA3BOBAHUSA

Kon
NPOBepPsIeMOro
TpeOoBaHUS

IIpoBepsiemble TpeGOBAHUSI K NMPeIMETHBIM Pe3yJ1bTATaAM O0CBOECHHS
OCHOBHOM 00pa3oBaTe/IbHOM NMPOrPpaMMBbI CPeJHEro o01ero
o0pa3zoBaHus

1.

3namo (nonumams)

1.1

[TonnmaHue OCHOBHBIX IMPHUHIIUIIOB YCTPOICTBA U (DYHKIMOHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOMJIBHBIX KOMIBIOTEPOB; TEHACHITUI
pa3BUTHUSL KOMITBIOTEPHBIX TEXHOJOTUM; BIaJIeHUE HAaBbIKAMU PabOTHI C
OTICPAIIMOHHBIMU CHCTEMaMH W OCHOBHBIMHU BHJIAMH TPOTPAMMHOTO
obOecrieyeHHss JUIsi pelIeHHs YYeOHBIX 3a7ad MO  BBIOPAHHOM

cHeHaIN3allii

1.2

Hanuune npeacraBieHuit o 0a30BbIX MNPUHIUIAX OpraHU3allMM U

(YHKIIMOHMPOBAHUS KOMITBIOTEPHBIX ceTel

1.3

ITormMaHMEe OCHOBHBIX IMPUHIUMIIOB JUCKPETU3AIMKU PaA3JIMYHBIX BHUJ0B

UHPOpPMALIUU

1.4

[ToHnmanue 0a30BBIX AITOPUTMOB OOpPAOOTKH YUCIOBOH M TEKCTOBOM
uHopMaIuu (3amUCh 4YKHCENl B TO3WIMOHHOM CHUCTEME CUHUCIICHHS,
JEIUMOCTb LIEJIBIX YUCEIT; HAX0XKICHHUE BCEX MPOCTHIX YHCEN B 3aJaHHOM
IuanasoHe; o0paboTka MHOTOPA3PSAHBIX IEJBIX YHCEN, aHaIu3

CHUMBOJIBHBIX CTPOK U APYTHUX), AITOPUTMOB ITIOMCKA U COPTUPOBKU

1.5

3HaHne (bYHKI_II/IOHaJ'IBHLIe BO3MOXHOCTH HMHCTPYMCHTAJIbHBIX CPCACTB

cpenbl pa3paboTKu

1.6

BrnaageHne OCHOBHBIMHM CBEICHUSIMH O 0azax JaHHBIX, UX CTPYKTYPC,

CpencTBax CO3/IaHus U PabOTHI C HUMHU

1.7

[Tonumanue BO3MOKHOCTEN U OTrpaHUYCHUN TEXHOJIOTUH
UCKYCCTBEHHOTO HHTEUIEKTa B pPa3jIMYHbIX 00JacTsAX; Haaudue
IpEJICTaBICHUA 00 HCIOJIb30BAHUU MH(POPMALMOHHBIX TEXHOJOTUH B

pa3IUYHBIX TPOPECCUOHATIBHBIX chepax

1.8

Bragenue TeopeTM4ecKMM ammapaTtoM, MO3BOJIAIOIUM OCYILECTBIATh
IIPEICTABIICHNE 3aJaHHOI0 HATYPaJIbHOI'O YHACIIA B PA3JIMYHBIX CUCTEMAX
CUHCIJIEHUS; BBINOJHATH MpPeoOpa3oBaHUS JIOTUYECKUX BBIPAXKEHUH,
UCIIOJIb3YS 3aKOHBI alreOphl JIOTUKH; ONPEeNIATh KpaTyallliiii myTh BO

B3BCIICHHOM rpa(l)e N  KOJIMYCCTBO HyTeﬁ MCXKAY BCpHIMHAMU




OPUEHTUPOBAHHOTO AlMKINYECKOro rpada

Ymems

2.1

YMeHue HuCnoab30BaTh KOMIIBIOTEPHO-MAaTEMaTHUECKUE MOJENN JUIs
aHau3a 0OBEKTOB U MPOLECCOB: (HOPMYITUPOBATH LEJIb MOJACTUPOBAHHUS,
BBITNOJIHATH aHAIM3 PE3YJIbTATOB, MOJYUYEHHBIX B X0J1€ MOJCIUPOBAHMS;
OLIGHUBATh aJIeKBATHOCTh MOJICIM MOJACIHUPYEMOMY OOBEKTY WU
Ipoleccy; MPEeACTABIATh PEe3yJbTaThl MOJCIUPOBAHMS B HArJIsSIHOM

BUJE

2.2

YMmeHue Kkiaccu(UIMpOBaTh OCHOBHBIC 33/aYll aHANIM3a JaHHBIX
(mporuo3upoBaHue, KJ1accuuKanus, KJIaCTEepU3aLNs, aHaIu3
OTKJIOHEHM); TOHUMATh IIOCJIEN0BATEILHOCTD PELICHU 3aa4 aHaIu3a
JTaHHBIX: COOP MEPBUYUHBIX TAHHBIX, OUMCTKA U OLIEHKA KayecTBa JaHHBIX,
BEIOOp W (WIM) TOCTpPOEHWE MOJENH, TNpeodpa3oBaHUE NaHHBIX,

BU3yaJIU3alvsl JAHHBIX, MHTCPIPCTALUS PE3YJILTATOB

23

YMenne  ompenensith  MHGOPMAIMOHHBIA  O0OBEM  TEKCTOBBIX,
rpaduyecKkuXx ¥ 3BYKOBBIX JIaHHBIX TIPH 3aJaHHBIX MapaMeTpax
JTUCKpEeTU3allMi. YMEHHE OIpeNessaTh CPEIHIOI CKOPOCTh Iepeaayvu
JAHHBIX, OIEHWBATh M3MEHEHHE BPEMEHU TMepeaaud MpU HU3MEHEHUU

I/IH(i)OpMaI_II/IOHHOFO 00BéMa JaHHbIX U XapaKTCPHUCTUK KaHaJla CBA3KU

24

YMeHHne CTpOUTh KO/, OO0ECNeYMBAIONIMK HAWMEHBIIYI0 BO3MOXKHYIO

CPEIHIO0 JUTHHY COOOIIEHUS MPU U3BECTHOM YaCTOTE CHMBOJIOB

2.5

YMeHue HCMonb30BaTh MPU PEUICHUH 3a/1ad CBOMCTBA IMO3UIIMOHHOMN
3alUCH YUCEJ, AJITOPUTMBI TIOCTPOCHUSI 3aIMCH YHCJIa B MO3UIIMOHHON
CHUCTEME CUHUCIICHUS C 33JJaHHBIM OCHOBaHUEM U MOCTPOEHHUS 4YHUCia 10
CTpOKE, COJepiKalleil 3amuch 3TOr0 YHUCIa B MO3UIMOHHOW cHCTEME
CUMCIICHMSI C  3a/JIlaHHbIM  OCHOBAaHHMEM; yMEHHUE  BBINOJHITH

apI/I(bMeTI/ILIeCKI/Ie OI€palvu B MMO3UITUOHHEBIX CUCTEMaxX CHHUCIICHHUA

2.6

YMeHue CTpouTh JIOTMYECKOE BBIPAXKEHHE B JU3BIOHKTUBHOM U
KOHBIOHKTUBHOW HOpPMaJIbHBIX (oOpMax IO 3aJaHHOM Tabnuie
WCTUHHOCTH; UCCIIE0BaTh 00JACTh HMCTHMHHOCTH  BBICKA3bIBAHUS,
COJIEp)Kaller0  IEPEMEHHbIE;  pellarb  HECJOXKHBIE  JIOTUYECKUE

ypaBHEHUS

2.7

YMeHHe pemarb aaropuTMUYECKHE 3a/add, CBS3aHHBIE C aHAIM30M
rpadoB (3aa4M MOCTPOCHHS ONTUMAIBHOTO IMYTH MEX]Iy BEpLIMHAMU
rpada, onpeseneHus: KOJIMYECTBA PA3IMYHBIX MyTel MeX/1y BEpIINHAMU

OPUEHTUPOBAHHOT'O ALIMKINYECKOTro rpaga)

2.8

YMeHHe HCHoab30BaTh ACPEBbS IIPHU aHAJIN3C U TOCTPOCHHUU KOJIOB U IJIA




npecTaBieHus apupMETHUYECKUX BBIPAXEHHUM, MPU pElIeHUH 3a/1ady
IIOUCKA U COPTUPOBKHU; YMEHHME CTPOUTH AEPEBO UIPHI MO 3aJaHHOMY
AITrOpUTMY; pa3paldaThiBaTh U 0OOCHOBBIBATH BHIMTPHIIIHYIO CTPATETUIO

UTPBI

2.9

YMeHue aHanu3upoOBaTh aNTOPUTMBI C HCIOJNB30BAHHEM TaOIUIL
TPACCUPOBKU; OINPEAEIATH 0€3 UCI0JIb30BAHUS KOMITBIOTEpA PE3YJIbTAThI
BBITIOJTHEHHSI HECJIOKHBIX MPOTPaMM, BKITFOUYAIOIINX ITUKIIbI, BETBICHUS U

ImoanporpaMmsal, IIpy 3aJlaHHBIX UCXOAHBIX JAHHBIX

2.10

YMeHue omnpenensartb CIO0KHOCTb HU3y4aeMbIX B Kypce 0a30BBIX
aJITOPUTMOB (CYyMMHMPOBAHHE 3JIEMEHTOB MacCHBa, COPTUPOBKA MacCUBa,
nepeOOpHbIE aJITOPUTMBI, JBOMYHBIA IOUCK) W NPHUBOIAUTH IIPUMEPHI
HECKOJIbKMX aQJITOPUTMOB pa3HOM CIOKHOCTU I PELICHUS OJHOMI

3aJ1a4uu

2.11

Brnanenue yHuBEpCadbHBIM SI3BIKOM MPOTPAMMHUPOBAHUSI BBICOKOTO
ypoBHs (ITackans, Python, Java, C++, C#), npeacraBneHusiMu o 6a30BbIX
TUINIAX JAHHBIX U CTPYKTYpaxX NaHHBIX; YMEHHE HUCIIOJIb30BATh OCHOBHbIE
VOPABJISIIONIME  KOHCTPYKIMH; YMEHHE  OCYIICCTBIISITH  aHAIMU3
NPEJIOKEHHOW  MpOrpamMMbl:  ONpPEAeNsATh  pe3ylbTaThl  pabOThI
MPOrpamMMBbl TIPH 33JJaHHBIX UCXOJIHBIX JIAHHBIX; OMPEIEIATh, IPU KaKUX
MCXOJIHBIX JIaHHBIX BO3MOYKHO TNOJIYYEHHE YKa3aHHBIX pPE3yJIbTaTOB;
BBISIBIIATH JITAHHBIE, KOTOPHIE MOTYT MPUBECTH K OIMMOKe B paboTe
mporpaMMbl;  GOPMYyIUPOBATH  MPEIJIOKEHUS 1O  yIyYIICHHIO

IPOrpaMMHOT0 KOJia

2.12

YMeHue peanu30BbIBATH HA BBIOPAHHOM JUISi  HM3YYCHHS  SI3BIKE
nporpaMMupoBaHus Beicokoro ypoBHs (ITackans, Python, Java, C++, C#)
THUTIOBEIC QITOPUTMBI 00paboTKH qHCen, YHCIIOBBIX
MOCTIeIOBATEIbHOCTE M MACCHBOB: MPEJCTAaBICHHE YHCIAa B BHJE
HaOopa TIPOCTBIX COMHOXHUTENEH, HaXO0XKJACHHE MaKCUMaJIbHON
(MUHUMAaNBEHON) TM(PBI HATYPATBFHOTO YHCIA, 3alMCAHHOTO B CHCTEME
CUMCJIEHUS C OCHOBaHUeM, He mpeBblmaromuM 10; BblYMCICHUE
00OOMIEHHBIX XapaKTEPHCTUK JIIEMEHTOB MacCHBa WM YHCIOBOH
II0CJIEI0BATEIbHOCTH (cymMmBl, MIPOU3BEICHUS CpeaHero
apu(pMETHYECKOro, MHMHUMA@JIBHOTO M MAaKCHMAJbHOIO 3JIEMEHTOB,
KOJINYECTBA 3JIEMEHTOB, YAOBJIECTBOPSIOUINX 3alaHHOMY YCJIOBHIO);
COPTUPOBKY 3JIEMEHTOB MAaCcCHBA; YMEHHUE UCIIOIb30BaTh B IIPOrpaMMax
JAHHBIE PA3JIUYHBIX TUIIOB C YYETOM OTPaHWYEHUI Ha JMANa30H HX
BO3MOXHBIX 3HAUEHHH, MPUMEHATh NPU PEIIEHUM 33734 CTPYKTYpPbI

JaHHBIX (CHHMCKHU, CJIOBAapH, CTEKU, OYEpEAH, AEPEBbs); NPUMEHSTh




CTaHJapTHHIE U COOCTBEHHBIE TIOIITPOTPaAMMBI JIJIs1 00paObOTKH YHUCIOBBIX
JAHHBIX U CHMBOJIBHBIX CTPOK; UCTIOIB30BATh MPH pa3paboTKe MporpaMm
OMOJIMOTEKH TMOANPOrpaMM; YMEHHE HCIOJIh30BAaTh CPEICTBA OTIIAIKU

IpOrpaMM B CpeJie MPOrpaMMHUPOBAHUS

YMmenue HCIIOJb30BAaTh SJICKTPOHHBIC Ta6.HI/II_U>I JJI aHaJIn3a,

MPEICTABJICHHS] U 00pa0OTKU JaHHBIX (BKJIFOYAs BHIOOP ONTHUMAIBHOTO

2.13 peuieHus, Toa00p JIMHUKM TPEHJa, PEHICHUE 3a7a4 MPOTHO3UPOBAHUA);
YMEHHE HCIIOJIb30BaTh TaOIW4HbIe (PESIUOHHbIE) 0a3bl NaHHBIX U
CIIPaBOYHbBIEC CUCTEMBI
YMeHue OpraHu3oBBIBaTh JHYHOE WH(MOPMAIMOHHOE MPOCTPAHCTBO C
)14 UCIIOJIb30BAaHUEM  PA3jMYHBIX CPEACTB  LU(MPOBBIX  TEXHOJIOTHIA;

NIOHUMaHUE BO3MOXHOCTEH IU(PPOBBIX CEPBHCOB TOCYIapCTBEHHBIX

yCIyT, HUGPOBBIX 00pa30BaTEeNbHBIX CEPBUCOB




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA EI'D
1HO UH®OPMATHUKE

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1 [udpoBast rpaMOTHOCTH

OCHOBHBIE TEHACHIIUN PAa3BUTHS KOMIIBIOTEPHBIX TeXHOJIOTHN. [lapamiensHbie
1.1 BbIYMCIICHNs. MHOronponeccopHsle cuctemsl. PacpenenéHusle

BBIYHMCIINTEIIBPHBIC CUCTEMBI U o6pa60TI<a OONBIINX JaHHBIX

[IpyHIMIIBI TOCTPOCHUSI U aNNapaTHbIE KOMIOHEHThl KOMIIBIOTEPHBIX CETEM.
12 CereBpie mpoTokoibl. Cerb WHrepHer. Agnpecamuss B cetu HHTepHeT.
[Tporokomnsr cteka TCP/IP. Cuctema nomennsix uMméH. Paznenenue IP-cetn Ha

IMOJICETH C MIOMOIIBIO MaCOK II0/IceTei

daitnoBas cuctema. Ilouck B (aitmoBoit cucteme. [IpuHIIUIIBI pa3MelieHUs |
1.3 MMeHOBaHUs (ailyioB B JoiroBpeMeHHoW mamstu. [1laGmonbl it omucaHust

rpyni ¢aiinos

1.4 CkopocTh mepefauyd JaHHBIX. 3aBUCUMOCTb BPEMEHHM Tepefauyd  OT

MH(POPMALMOHHOTO 00BEMA JAHHBIX M XapaKTEPUCTHK KaHaja CBA3H

udpoanue nanHbIX. CUMMETpUYHbIE U HecUMMeTpHuHble M (pbL. [udpsr
1.5 npoctoii 3amenbl. [ludp Lesaps. [ludp Buxenepa. Anroputm mudpoBanus
RSA

Konpl, no3posstomuye oOHapyKUBaTh U UCHPABIATh OLIMOKH, BO3HHUKAIOLIUE
1.6 pu nepeaade naHHbiXx. PaccrosHne Xammunra. Koguposanue ¢ NOBTOPEHUEM

ouros. Konsl XoMMuHura

2 Teoperuueckre OCHOBBI HH()OPMATHKH

JlBonyHoe  koaupoBaHue. PaBHOMepHbIE U HEPABHOMEpHBIE  KOJBI.
)1 JlexoaupoBaHue COOOIIECHH, 3aMCaHHBIX C TTOMOIIBI0 HEPABHOMEPHBIX KOJIOB.
Ycnosue Pano. [loctpoeHne 0AHO3HAUYHO JEKOIUPYEMBIX KOAOB C MOMOULIBIO

nepena

Teoperuueckrue MOAXOABI K OIEHKE KOJMYecTBa HHpopMmauuu. EnuHumb
59 u3MepeHus: KonuuecTBa HHGopmanuu. AmndaBUTHBIA MOAXOA K OLEHKE
KoimyecTBa HMH(pOpManuu. 3aKoH aATUTHBHOCTH UHpopmauuu. Dopmyra

Xaptiau. Madopmanms u BeposaTHOCTh. @opmyia [llenHoHa

Cucrembl cumciienus. Pa3BépHyTas 3amuch LeNbIX W APOOHBIX YHCEN B
23 MO3UIMOHHOM cucteme cuucieHus. CBOiCTBa MO3UIMOHHON 3alMCH YHCIA!
KOJINYECTBO LU (P B 3aIKCH, IPU3HAK AETMMOCTH YUCIIa HA OCHOBAaHUE CUCTEMBbI

CUMCJICHMs. AJTOPUTM IepeBoja LEJoro uyuciaa w3 P-uuHOM cucTembl




CUHUCJICHHS B JICCSITHYHYIO. AJITOPUTM TIEpeBOa KOHEYHOU P-myHOM napodu B
JECATUYHYI0. AJTOPUTM TEPEeBOJa ILEJIOTO YHCIa U3 ACCATUYHOU CHUCTEMBI
cuucienus B P-nunyto. IlepeBon KOHEYHOU necATHUYHON ApoOW B P-munyio.
JIBonyHasi, BOCbMEpUYHAs U HICCTHAALIATEPUYHAS CUCTEMbl CUUCIICHHS, CBS3h
Mexay HUMU. Apudmerndyeckue omnepanud B TMO3UIHUOHHBIX CHCTEMax

CUHUCJICHUA

24

TpouuHass ypaBHOBEUICHHAs CHUCTEMA CUYHCICHUS. [[BOMYHO-AecATHYHAS

CHUCTCMAa CUHUCIICHUA

2.5

KomupoBanue texctoB. KomupoBka ASCII. OnnobGailTHbIE KOIUPOBKH.
Crangapt UNICODE. Komuposka UTF-8. Omnpenenenre nH()OpMaOHHOTO

00BEMa TEKCTOBBIX COOOIIEHUNA

2.6

KomupoBanme  m3oOpaxenuii.  OneHka  MHQOPMALMOHHOTO  00BEMaA
rpaMuecKuX JaHHBIX IPU 33JaHHBIX Pa3pelIeHUH U TIIyOMHE KOJIUPOBAHMS
ugera. L{BeroBbie moaenu. KonupoBanue 3Byka. OneHka MHGOPMAIMOHHOTO
00bEMa 3BYKOBBIX JAHHBIX MPH 33JaHHBIX 4YacTOTE€ JUCKPETU3alUuu |

Pa3psAHOCTH KOJUPOBAHUS

2.7

Anrebpa noruku. IloHsiTHEe BbICKa3bIBaHUS. BrICcKasbIBaTenbHBIE (OPMBI
(mpenukathl). KBaHTOpBI CyI1eCTBOBaHHS U BCEOOIIHOCTH.

Jlornueckue omnepauuu. Tabmuibl HCTUHHOCTH. Jlormueckue BBIpaKEHHUS.
Jlornueckue ToOXkAecTBa. Jlornmueckue omnepauMd M ONEpalMM  Haj
MHOKECTBAaMHU.

3aKkoHBl anreOphl JIOTUKU. OKBHUBAJICHTHBIE NPEOOpa3oBaHMS JIOTHYECKUX
BbIpakeHUi1. Jlornueckue ypaBHEHHs U CUCTEMBI YPaBHEHUM.

Jlornueckue (GyHKIMUA. 3aBUCHMOCTb KOJHYECTBA BO3MOMKHBIX JIOTHYECKHX
(GYHKIUH OT KOJMYECTBAa apTyMEHTOB.

Kanonmnueckue (popmbl JIOTHUECKUX BBIPAXKEHUN

2.8

COBepH_ICHHLIe JAU3BIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJIbHBIC (bOpMLI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6J'II/II_l€ HNCTHHHOCTH

2.9

Jlormueckue »neMeHTHl B cocTaBe Kommbtorepa. Tpurrep. Cymmarop.
MHuoropa3psaasiii cymmarop. [loctpoenue cxem Ha JIOTHYECKUX 3JIEMEHTaxX Mo
3aJJaHHOMY JIOTHYECKOMY BBIPQ)KEHHIO. 3aIUCh JIOTMYECKOTO BBbIPAXXEHUS IO

JIOTUYECKOU CXEME

2.10

Monenun u MoaenupoBanue. llenu monenupoBaHUs. AJIGKBATHOCTh MOJEIH
MOJIETUPYEMOMY O0BEKTY WM npoueccy. dopManu3zanus NpUKIaIHbIX 3a/1a4.
[IpencraBneHnue pe3ynbTaTOB MOJEIMPOBAHUS B BHUAE, YIOOHOM s
BOCIIPUATUSL 4YeJIOBEKOM. ['paduueckoe IMpencTaBiICHHE JaHHBIX (CXEMBI,

TaOIHUIIBI, TpaduKN).

2.11

HpeI{CTaBJ'ICHI/IC HCJIbIX 4YHCCJI B IIAMSATH KOMIIBIOTEPA. Or PAHUYCHHOCTD




JMana3oHa 4ucea NpU OTPAaHUYEHHUH KOJMuYecTBa paspsanos. Ilepenonnenue
paspsgHON ceTku. be33HakoBble W 3HAKOBBIE JaHHBIC. 3HAKOBBIA OWT.
JIBOWYHBII TOMOJHUTEIBHBIN KOJ| OTPULATEIbHBIX YHCEN.

[ToOuToBble Jormueckue omnepanuu. Jlormyeckuii, apudmerndyeckuii u
muknudeckuit  casuru. lludpoBanue ¢ MoMoIIbl0 MOOUTOBOM omepalnuu

«uckinovaromee Iy

2.12

HpeI[CTaBHeHI/IC BCIHICCTBCHHBIX YUCCII B TaMATH KOMIIBIOTCPA. 3Haqama;1 4acCTb
U TIOpsAOOK YHUCIIa. I[I/IaHa3OH 3HAYCHHI BCIICCTBCHHBIX YMCCII. HpO6H€MBI
XpaHCHUA BCIICCTBCHHBIX YHUCCII, CBA3AHHBLIC C OI'PAHUYCHHUEM KOJIUMYCCTBA
pa3spaaoB. Brinmonsenue onepaunﬁ C BCIICCTBCHHBIMH 4YHMCJIaMH, HAKOIIJICHUC

OIINOOK IIPpU BBIYUCIICHUAX

2.13

I'padsl. OcHoBHble noHATUSA. Buasl rpados. Onucanue rpagoB ¢ MOMOIIBIO
MaTpHIl CMEXHOCTH, BECOBBIX MAaTpHI, CIHUCKOB CMEXHOCTH. Pemienue
QITOPUTMUYECKUX 3a/1a4y, CBSA3aHHBIX C aHaIM3oM rpadoB (mocTpoeHue
ONTUMAJILHOTO TYTH MEXJAy BepIIMHaMu rpada, OnpelesieHHe KOJIUYecTBa

Pa3InYHBIX HYTeﬁ MCXKIAY BEpHIMHAMHW OPUCHTHUPOBAHHOI'O ALUKINYCCKOI'O

rpada)

2.14

HepeBbsa. bunapnoe nepeBo. [lepeBbs momcka. CrocoObl 00xoma Jepena.
[IpencraBienue apupmMeTHUECKUX BbIpaXKeHUH B BUie AepeBa. Mcnonp3oBaHue
rpagoB U JE€PEBBEB INPH OMHMCAHUM OOBEKTOB U MPOLIECCOB OKPY)KAIOLIETO

MHpa

2.15

JlMcKpeTHBIE UTPHI IByX UIPOKOB C NOJHON nHpopmanmeit. [Toctpoenne nepesa
nepebopa BApHMAHTOB, ONMCAHUE CTPATETMM WIPbl B TaOaMuHOU (opme.

BeIArpbIIHbIE U MPOUTPBIIIHEIE TTO3ULUU. BBIMIPHIIIHBIE CTPATETUH

2.16

CpeactBa HCKYCCTBEHHOTO  WHTEUIEeKTa. UVnaeHTHUKAus U MOUCK
n300pakeHuii, pacro3HaBanue juil. Vcrnonb30BaHre METOI0B UCKYCCTBEHHOT'O
WHTEUIEKTa B oOywaromux  cucteMax. Vcnonb3oBanue  MeToA0B
HCKYCCTBEHHOT'O MHTEJJIEKTa B podoToTexHuke. ntepHer Bemieil. Heliponusie

CCTH

ANTOPUTMBI U IPOTPAMMUPOBAHHE

3.1

dopManuzauus MOHATHS anropurtMa. MammHa ThIOpUHra Kak YHUBEpPCAJIbHAs

MOJIEJIb BEIYUCIICHUN

3.2

OneHka CI0XXKHOCTU BbluMcleHUI. Bpemst pabotel U 00BEM HCHOIB3yeMOMH
naMaTH, UX 3aBUCUMOCTh OT pa3Mepa MCXOAHBIX JaHHbIX. OlleHKa
ACUMNTOTUYECKOW CJIOKHOCTH aJTOPUTMOB. AJITOPUTMBI MOJIUHOMHAIBHOMN
cnoxHoctu. [lepebopubie anroputmbl. [IpuMepsl pa3nMUYHBIX aNTOPUTMOB

pellIeHus: OJTHOM 3a/1a4u, KOTOPbIEe UMEIOT Pa3INUHYI0 CII0)KHOCTh




3.3

Omnpenenenne BO3MOXKHBIX PE3YJIbTaTOB PabOThl MPOCTEUIINX aIrOPUTMOB
YIpaBICHUS UCIIOTHUTENISIMU U BBIYUCIHUTENIBHBIX alropuTMoB. OmnpeneneHue
UCXOAHBIX MJAHHBIX, TMPU KOTOPHIX AalFOPUTM MOKET JaTh TpeOyeMbli

pe3yJsbTaT

3.4

AnropuT™Mbl 00pabOTKH HATypaldbHBIX YHCEI, 3aMUCAHHBIX B IMO3UI[MOHHBIX
CHUCTeMax CYHCIEHUS: pa30HeHHe 3alKicH 4YHuClia Ha OTHAeJbHbIE LUQPHI,
HaXO0XJICHHE CYMMBI M TPOHM3BEICHHS MHU(p, HAXOXKICHHE MaKCUMaTbHON
(MUHUMATBLHOM ) IUQPHI.

[IpeacraBnenue yucna B BHJEe HabOOpa MPOCTHIX COMHOXHUTENICH. AJITOPUTM
OBICTPOTO BO3BEIEHUS B CTeMeHb. [IOMCK MPOCTHIX YHCET B 33JaHHOM

JTMATIa30He C TTOMOIIBIO AJITOPUTMA «PENIETO JpaTocheHay

3.5

MHOFOpa?»pf{,Z[HHe OeabIC Ynciia, 3aaadu JUTUHHOM apI/I(I)MCTI/IKI/I

3.6

A3k nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunsl naHHbIX:
LEOYKCIICHHbIC, BEIIECTBEHHbIC, CHUMBOJIbHBIC, JIOTHMYECKUe. BeTBieHus.
Crnoxnsie ycnoBus. Llukist ¢ yenoBuem. LIUKIIbI 10 IEpeMEHHOM.

OO0paboTka MaHHBIX, XpaHAmuXxcs B (aiinax. TekcToBble U TBOUYHBIE (AiIbI.
daitnoBeie nepeMeHHbIe ((ainoBsie ykazatenu). Urenue u3 daitna. 3anuce B
daiin.

Pasz0uenue 3agaun Ha noazagauu. [lognporpammel (mporeaypsl U PYHKIIHH).

Hcnonp3oBaHue CTaHIAPTHON OMOIMOTEKY SI3bIKA IPOTPaMMHUPOBAHUS

3.7

Pexypcus. PexypcuBnble npouenypsl u ¢pyHkiuu. Vcnonap3oBaHue cTeka Ais

OpraHu3ali PeKypPCHUBHBIX BHI30BOB

3.8

Yucnennsie MeToabl. TouyHoe U MpHOMMKEHHOE pereHus 3anaun. YucneHHoe
pelleHre ypaBHEHUH C MOMOIIbI0 1Moj00pa nmapameTpa. UHCIeHHbIE METOMAbI
pelleHuss ypaBHEHHMI: MeToJ mepedopa, METOA IOJOBHUHHOIO JIEJIECHMS.
[Tpubnux€HHOE BRIYMCICHHUE JJIMH KPUBBIX. Beruucinenue miomanei Guryp c
HIOMOIIBIO YUCIIEHHBIX METOA0B (METOJ NPSAMOYIOJIbHUKOB, METOJ| TPAIELHii).
[Touck wmakcumyma (MUHMMyMa) (GYHKIHH OIHOH IEepeMEHHOW METO/I0M

IIOJIOBHMHHOI'O ACJICHUA

3.9

OOpaboTka  CHMBOJIBHBIX  JaHHbIX. BcTpoeHHble  (QyHKUMM  s3bIKa
OpOrPpaMMHUPOBAHUS A7l  OOpaOOTKM CHUMBOJBHBIX CTPOK. AJTOPUTMBI
00paboOTKH CHMBOJIBHBIX CTPOK: IMOJCUYET KOJMYECTBA IOSBICHUI CHMBOJIA B
CTpOKe, pa30uMeHHe CTPOKM Ha CJOBa MO MPOOETbHBIM CHMBOJIAM, IOHCK
HOACTPOKH BHYTPH JaHHOW CTPOKH, 3aMEHa HalIEHHOH MOJICTPOKH Ha IPYTYIO
CTpOKy. I'eHepaiust Bcex CIOB B HEKOTOPOM ai(aBuTe, yHOBICTBOPSIOIINX
3aJlaHHBIM orpaHudeHusM. IIpeoOpa3oBaHue 4uciaa B CUMBOJIBHYIO CTPOKY U

obpatHO

3.10

MaccuBbl ¥ IIOCHEHOBATEABHOCTA 4YHWCEl. BpluncieHue 0000MEHHBIX




XapaKTepUCTHK JJIEMEHTOB MacCHMBa WJIM YHCIOBOW IOCJIEI0BAaTEIbHOCTH
(cyMMBI, TIpOM3BEJCHMS, CPEAHEr0 apu(pMETHYECKOT0, MHHHUMAJIBHOTO U
MaKCHMaJbHOTO JJIEMEHTOB, KOJMYECTBAa JJIEMEHTOB, YJIOBJIETBOPSIOIINX
3aJJaHHOMY YCJIOBHIO). JIMHEWHBIN TMOMCK 3aJaHHOTO 3HAYCHHS B MAaCCHUBE.
ANropuT™Mbl paboThI C 3JIEMEHTaMH MacCUBa C OJHOKPATHBIM IPOCMOTPOM
maccuBa. COpTHpPOBKa OJHOMEPHOTO MaccuBa. [IpocThie METOIBI COPTHPOBKHU
(MeTon my3bIpbKa, METOZ BbIOOpa, cOpTHpoBKa BcTaBKamu). CopTHpOBKa
ciusitaueM. beictpas coptupoBka maccuBa (anroputM QuickSort). JIBonvHbIN

IMOUCK B OTCOPTUPOBAHHOM MACCHUBC

3.11

JIByMepHble MacCUBBI (MaTpHibl). AJTOPUTMBI OOpaOOTKH JABYMEPHBIX
MacCHBOB: 3allOJIHEHUE JBYMEPHOI'O YHCIIOBOTO MaccHUBa 110 3aJaHHBIM
IIpaBWJIaM, TIOUCK 3JIEMEHTA B IBYMEPHOM MAacCCHUBE, BBIUMCIIEHHE MAaKCUMyMa
(MHHUMYMa) ¥ CyMMBI 3JIEMEHTOB JIBYMEPHOTO MacCHBa, IEPECTaHOBKA CTPOK U

CTOJIOLIOB JIBYMEPHOTO MacCHBa

3.12

CrnoBapu  (accolluaTUBHBIE  MAaCCUBBI, OTOOpa)keHUs).  XOII-TaOJIUIIBL.

HOCTpOCHI/Ie aJ'I(baBHTHO-qaCTOTHOFO CJI0OBaps IJIA 3aJaHHOT'O TCKCTa

3.13

Creku. AHanu3 NPaBUIBHOCTH CKOOOYHOrO BBIpa)KE€HUS. Brluncienue
apru(MEeTHUECKOrO BbIPaKEHUS, 3alIUCAaHHOTO B MOCT(GUKCHOM (opme.

Ouepenu. Mcnonb30Banne ouepeu A BpEMEHHOTIO XPaHEHUS! TaHHBIX

3.14

Anroputmbl Ha rpadax. [locTpoeHHe MHMHUMAJIBHOTO OCTOBHOIO JepeBa
B3BEIIEHHOT'O CBSI3HOTO HEOpUEHTHpPOBaHHOTrO rpada. KoianmuecTBo pa3zinuyuHbIX
nyTeil MeXay BepIIMHAMH OpPUEHTHPOBAHHOTO AaIMKIMYecKOro rpada.

Anroput™m JleHKCTpBI

3.15

[epeBps. Peanuzanusa aepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. J{BOMUYHBIE
(Ounapubie) aepeBbs. IlocTpoeHue nepeBa JUIsl 3aJaHHOTO apU(YMETHUECKOTO
BbIpa)keHus. PexypcuBHble anroputMsl 00xona aepesa. Mcnonb3oBanue creka

U ouepenu A 06xoja iepeBa

3.16

JlMHaMuyeckoe MporpaMMHpPOBAHUE KaK METO/1 PELIeHUs 3ajjau C COXPAaHEHUEM
IPOMEXYTOUHBIX  pe3yJbTaTOB.  3ajaud, peulaeMbple C  [OMOIUIBIO
JUHAMUYECKOTO IMPOrpaMMHPOBAHUS: BBIUMCIEHUE DPEKYPCHUBHBIX (DYHKIIHIA,

MNOACYET KOJIMYECTBA BAapHaHTOB, 3a/1a4i OIITUMH3allUN

3.17

[Tonsitne 006 OOBEKTHO-OPUEHTHPOBAHHOM MpPOTpaMMHUpOBaHUN. OOBEKTHI U
kjaccel. CBOMCTBA U METOABI 00bEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIIU3.
Pa3zpaboTka mporpamMm Ha OCHOBE OOBEKTHO-OPHEHTHUPOBAHHOTO IIOJXOJA.

I/IHKaI'IchIHI_[I/IH, HacCJICJOBAaHUC, l'IOJ'II/IMOp(I)I/IBM

WHupopmaninoHHbIE TEXHOJIOTUN

4.1

Amnamnz JaHHBIX. OcHOBHBIC 3aa4i aHaJin3a JaHHBIX: TIPOTHO3UPOBAHMHC,




KJlaccuuKanus, KiacTepuszalus, aHaau3 oTkiIoHeHui. [locrnenoBarenbHOCTH
pelIeHHs 3a1a4 aHaJIn3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYUCTKA U OLIEHKA
KayecTBa JaHHBIX, BbIOOp W (WJIM) MOCTPOEHHE MOJENH, NpeodpazoBaHUE
JaHHBIX, BU3yalIu3alus JaHHBIX, HHTEPIIpETalus pe3yapTaToB. [Iporpammubie
cpenctBa U MHTepHET-cepBHUCHI Ui 00paOOTKH M MpPEJICTABICHUS JaHHBIX.

Bonwmme nannple. MammHHOE 00yUueHne

4.2

AHanu3 JaHHBIX C IMOMOIIBIO 3JEKTPOHHBIX TaOMuL. BeluncieHune cymwmsl,
CpeHero  apu(pMETHYECKOro, HauOOJbIIero (HAaWMEHBINETO) 3HAYCHHS
nuanasoHa. Beruncnenue koddduimenta Koppensuud IBYX psAOB JAHHBIX.
[Toctpoenue cTonOuaThIX, JUHEHUATBIX M KpyroBbiX auarpamm. Iloctpoenue
rpapukoB  ¢yHkuui. Ilogbop  nauHMHM  TpeHZa,  pelieHue — 3ajaad
IPOrHo3upoBaHus. Pemenue 3a1ad ONTUMHU3ALUN C MOMOIIBIO 3JIEKTPOHHBIX

TaOJINII
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Juckperuzanusi TpU  MaTeMaTUYECKOM MOJICIMPOBAHUHM  HEMPEPBIBHBIX
npoiieccoB. MojenupoBanue JBHKEHHUs. MojenupoBaHre OUOIOTHYECKUX
cucteM. MaremaTuueckue MOJAENM B OKOHOMHKE. BpluuciurenbHbIE
AKCIIEPUMEHTHI ¢ MoaensaMu. OOpaboTka pe3ylnbTaToB AKCIEpUMEHTa. MeTon
HaMMCHBIINX KBaJApaToOB. OIICHK& YHUCIOBBIX IMapaMCTPOB MOACIUPYEMBIX
00BEKTOB W TMpoleccoB. BoccTaHOBIEHHE 3aBHCHUMOCTEH MO pe3yibTaTaM

IKCIIEPUMEHTA

4.4

BepostHocTtHele  Mozmenu.  Meroasl  Monrte-Kapimo.  MMurannoHHoe

MOJCIINPOBAHUC. CucTeMBl MacCoOBOTO O6CJ'Iy}KI/IBaHI/I$I

4.5

TaGmuunbie (pensamuoOHHBIE) 0a3bl JMaHHBIX. TaOiMila — TPEACTaBICHHE
cBeneHuii 00 onHOTUIIHEIX 00BeKkTax. IToie, 3amuch. Kirou tabmuner. Pabora ¢
roToBor 0a30il MaHHBIX. 3amojHeHWe 0a3bl MaHHBIX. [loWICK, cOpTUpOBKA M
bunbTpaIys 1aHHBIX. 3alPOCHI HAa BEIOOPKY JaHHBIX. 3alPOCHI ¢ TapaMeTpamH.
Brrancisiemble nosis B 3ampocax.

MHuorotabnuunbie 6a3bl JaHHBIX. THIBI CBS3eH MexXIy TabnuiaMu. BHemHui
kmod. LlenocTHOCTh 0a3bl AaHHBIX. 3ampockl K MHOTOTAaOIMYHBIM 0azam

JaHHBIX

4.6

TekcroBblii mpoueccop. CpencrBa MouMcKa M aBTO3aMEHbI B TEKCTOBOM
nporeccope.  CTpyKTypHpOBaHHBIE  TEKCTOBBIE  JOKYMEHTHI.  CHOCKH,
ornaBieHue. [lpaBuia  UWUTUPOBaHUS  HCTOYHHKOB U odopmileHus

onbmmorpaduuecKmxX CChUIOK




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

* Uupopmaruka (B 2 yactsx); yriayonennoe ooyuenue 10 kmacce/ ITonskos K.1O.,
Epemun E.A., O61iecTBo ¢ orpaHn4eHHO 0TBeTCTBEHHOCThI0O « BUHOM.
JlabopaTopus 3HaHMI»; AKIIMOHEpHOE 0011ecTBO «M31aTenbcTBO
«IIpocBemienue»

» Uudopmaruka (B 2 yactsx); yrayonennoe ooyuenue 11 kimace/ [Tonskos K.10.,
Epemun E.A., OOuiecTBO ¢ orpaHM4eHHON 0TBETCTBEHHOCTHI0 « BITHOM.
JlaGoparopus 3HaHU»; AKIIMOHEpHOE 0011ecTBO «M31aTenbCTBO

«IIpocseienue»

METOANYECKHUE MATEPHUAJIbBI U151 YAUTEJIA

Matepuaiibl caiiTa aBTopa yueOHUKa

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
Konrent noprana Mos Illkona

Martepuaiisl ¢ caiita aBTopa yueOHUKa






