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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma no unpopmatuke (yriyOnEHHBIA YPOBEHb) HA YPOBHE CPEIHETrO
obmero oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHH K pe3yiabTaTam
OCBOCHMSI OCHOBHOM  00pa3oBaTelbHOM  MpPOrpaMMbl  CPEIHEr0  OOIIETro
oOpazoBanus, npeacraBieHHbx B @I'OC COO, a Takxke denepanbHoi pabouei
IPOrpaMMbl BOCITUTAHHS.

[Tporpamma o uabopMaTuke 1aET IPECTaBICHUE O LENsIX, O0IIeH cCTpaTeruu
oOyueHus1, BOCIIUTAHUS U PA3BUTHSI 00yUaIOUINXCs CPEACTBAMH Y4eOHOTO ITpeiMeTa
«Uupopmaruka» Ha yriyOn€HHOM YpOBHE, YCTAHABIMBAET O0Os3aTEIbHOE
IIPEAMETHOE COJEPKAHUE, IPELYCMAaTPUBAET €r0 CTPYKTYPUPOBAHUE T10 paszeiaM
U TeMaM Kypca, ONpeleNsieT pacipeiesieHue ero no kiaccam (rogam H3y4deHus),
JTA€T TPUMEPHOE paclpeiesieHne y4eOHbIX 4YacoB MO TEMAaTUYECKHM pasjesiaM
Kypca M PEKOMEHIyeMylo (MpPUMEPHYI0) MOCIENI0BATEIbHOCTh HUX H3YUYEHUS C
y4€TOM MEXKIIPEIMETHBIX W BHYTPUIPEIMETHBIX CBS3€H, JIOTMKH Yy4e€OHOIO
npolecca, BO3pacTHbIX 0COOEHHOCTEN 00y4daroIuXCsl.

[Iporpamma o nHpoOpMaTHKE ONPEIEAET KOJTMUECTBEHHBIE U KAYECTBEHHBIE
XapaKTEPUCTUKU Y4EOHOro Marepuaia JiJisl KaxAoro rojia u3y4eHusi, B TOM 4HCJIe
JUISL COIEPKATEeIbHOTO HAIOJHEHHUs] Pa3HOro BHJAa KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuJarommxcs, BCEPOCCUNCKUX MPOBEPOYHBIX paoor,
roCyAapCTBEHHOW UTOTrOBOM arrectanun). [Iporpamma no nHpopmaTuke siBIsieTCs
OCHOBOM [IIl COCTaBJIEHUS AaBTOPCKUX Y4YEOHBIX MpPOrpaMM U Y4EOHHUKOB,
MOYPOUYHOTO TJIaHUPOBAHUS KypCa YUUTEIIEM.

NudopmaTtuka B cpegHem oO1ieM 00pa30BaHUU OTPAXKAET:

CYUIHOCTh HMH(OPMATHKM KaK HAyYHOM JHUCUUIUIMHBI, HU3ydarolen
3aKOHOMEPHOCTH MPOTEKAaHUsI U BO3MOKHOCTH aBTOMAaTHU3aIMU WH()OPMALIMOHHBIX
MPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHBIE  00JIaCTU  TPUMEHEHHs]  WH(MOPMATHKU, TPEXKAE  BCErO
UH(GOPMaIIMOHHBIE TEXHOJIOTUH, YIPABIEHUE U COLMAIBHYIO Cchepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep MHPOPMATHKH U HUH(DOPMALMOHHOU
NEeSATETbHOCTH.

Kypc nHbopmatuku ajis ypoBHsS CpeIHEro 00Iero o0pa3oBaHUs SBISAETCS
3aBEpUIAIOIIUM D3TallOM HEMpPEephIBHONW MOATOTOBKM OOydaromuxcsi B 00JacTu
uHGOPMATUKA U HH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH, Omupaercs
Ha cojiepXKaHue Kypca MH(OPMATHUKU YPOBHS OCHOBHOIO 00IIero oOpa3oBaHUs U
OMBIT ~ MOCTOSSHHOTO  NMPUMEHEHHS  MH()OPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUM, AAET TEOPETHYECKOE OCMBICIECHUE, MHTEpPIpETaluio U 0000IIeHne
3TOTO OIBITA.



Pesynbrarel  yriiyOJIEHHOrO YpOBHSI M3y4eHHUs y4yeOHOro IpeaMera
«MHpopmaTtuka» OpUEHTHpPOBaHBI HA IIOJYYEHUE KOMIIETEHTHOCTEH ISl
nocieayroei npopeccuoHanbHON AedaTeabHOCTH. OHM BKJIIOYAIOT B CE0S:

OBJIaJICHUE KJIIOYEBBIMH HNOHATHSAMU U 3aKOHOMEPHOCTSIMH, PACIIO3HABAHHE
COOTBETCTBYIOIIMX MM  IPU3HAKOB M B3aWMOCBS3€H,  CIHOCOOHOCTh
JEMOHCTPHUPOBATh PA3IIMYHBIE TIOXOIbI K U3YUCHUIO SIBJIICHUN;

YMEHUE peularb THUIOBBIE IPAKTUYECKME W TEOPETHUYECKUE 3a/lauH,
XapaKTEpHbIE ISl UCIIOJIB30BAHUSI METOJOB U MHCTPYMEHTAPHUS TaHHOTO Y4€OHOI0
IpEeIMETa;

HaJM4yue TMPEJCTAaBICHUN O JaHHOM Y4YEOHOM MpeAMeTe Kak I€JI0CTHOU
TEOpUU (COBOKYIMHOCTU TEOpPHUM), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HaHUU.

B pamkax yrinyO0n€HHOro ypoBHsSI M3y4deHHsS MH(DOpPMATHKH 00€CIIeUHBAETCS
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOYYAIOIIMXCS K MPOJOJDKEHHUIO 00pa30BaHUS B
OpraHm3alusx  npodecCHOHANBHOrO  O0pa3oBaHUsA IO  CIELUATBHOCTSM,
HEIOCPEICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKUM Kak
nporpaMMHasi MH)XEHepHs, MH(QOpMalMoHHasi 0e30MacHOCTb, MH(OPMAIMOHHBIE
CUCTEMBl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CE€TH, OOJbIIME JaHHbIE H
MalIMHHOE O0OYy4Y€HUE, TMPOMBIIIICHHBI WHTEPHET BEIIeW, HCKYCCTBEHHbIN
UHTEIJIEKT, TEXHOJOTMM OECHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAHTOBbBIE
TE€XHOJIOTHH, CHUCTEMBI PaCHpEeAeIEHHOIO PEECTPa, TEXHOJIOTMH BUPTYaJIbHOW WU
JIOTIOJTHEHHOM PeaIbHOCTEM.

OcHoBHas 1enb u3ydeHusi yuyeOHoro mnpeamera «HHpopmaTuka» Ha
yIIyOJIEHHOM  ypOBHE CpedHero oOmiero oOpa3oBaHusi —  OOecIeueHue
JalbHENUIIEr0 pa3BUTHUA HH(GOPMALMOHHBIX KOMIIETEHIIMI 00ydYaromerocs, €ro
TOTOBHOCTH K JKU3HHU B YCIIOBUSIX pa3BHUBaAIOIIErocs HHPOPMAIMOHHOTO 0011ecTBa
¥ BO3pACTAIONIEH KOHKYPEHIIMM Ha pbhIHKE Tpyaa. B cBs3u ¢ 3TUM H3yyeHUE
uHpopmatuku B 10—11 knaccax oMKHO 00€CIeUnTh:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUSI, OCHOBAHHOTO Ha TOHUMAHUU POJIU
uHOPMATUKH, HMHPOPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B
COBPEMEHHOM OOIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMHUYECKOTO MBILIICHUS;

c(OpPMHPOBAHHOCTh YMEHHMM pa3iauyarh (akThl U OLEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJBI, BHUJETh HMX CBSI3b C KPUTEPUSMU OLIEHUBAHUS U CBS3b
KPUTEPUEB C ONPEIEIEHHON CUCTEMOM LIEHHOCTEN, ITPOBEPATH HA JOCTOBEPHOCTD U
000011aTh HH(POPMAITHIO;

C()OPMUPOBAHHOCTh ~ NPEIACTABICHUH O BIHWAHUM  HMH(POPMALMOHHBIX
TEXHOJIOTMM Ha JKW3Hb 4YeJNOBEKa B OOILIECTBE, IOHMMAHME COLMAIBHOTO,
YKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOrO, HOPHUIAMYECKOT0, MPHUPOIHOIO,



HPrOHOMHYECKOTO,  MEIULUMHCKOTO U  (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

MPUHATUE TPABOBBIX U TUYECKUX ACTIEKTOB MHPOPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAaHHUE OTBETCTBEHHOCTH JIIOJIEH, BOBJICUYEHHBIX B CO3IAHUE U MCIIOJIL30BAHUE
UH(GOPMAIIMOHHBIX CUCTEM, PACIIPOCTpaHEHUE HHPOPMAIIHH;

CO37[aHME YCIIOBUW MJisi pa3BUTHUSL HABBIKOB y4e€OHOM, MPOEKTHOM, HAy4YHO-
UCCJIEIOBATENLCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHMBAIIMHM OOYYaIOIIUXCS K
CaMOPa3BUTHIO.

B conmepxxanuu yuebHoro mpenmera «MHpopmaTtukay BBIAETSIOTCS YETHIPE
TEMATUYECKHUX pa3iena.

Paznen «llu¢gpoBasi rpamMOTHOCTH» TIOCBSILIEH BONPOCAM YCTPOMCTBA
KOMIBIOTEPOB M JAPYTUX JJIEMEHTOB LHU(PPOBOTO  OKPYKEHMsS, BKIOYAs
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetd VHTEpHET M UCHOJIB30BAaHUIO HWHTEPHET-CEPBHUCOB, HH(OPMALIMIOHHON
0€30I1aCHOCTH.

Paznen «Teopermueckue OCHOBBI HH(pOPMATHKH» BKIIOYAET B ceOs
NOHATUUHBIN anmapat HWHMOPMATUKH, BOIMPOCH KOJUPOBaHUS HH(OpMaIuy,
u3MepeHus WHOOPMAIIMOHHOTO 00BbEMA JIaHHBIX, OCHOBBI aJIreOphl JIOTUKU U
KOMITBIOTEPHOT'O MOJIETTMPOBAHUSI.

Paznen «Aaropurmbl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa Pa3BUTHE
AJITOPUTMHUYECKOTO MBIIUICHUS, pa3pabOTKy aIrOPUTMOB M OLEHKY UX CIOKHOCTH,
(GbopMHpOBaHHE HABBIKOB pealM3allMy MPOrpaMM Ha S3bIKax MPOrpaMMUPOBAHMS
BBICOKOT'O YPOBHSI.

Paznen «WH(popMauMOHHbIE TEXHOJOTMHM»  TOCBAIIEH  BOIPOCAM
npuMeHeHUsT MHGOPMAIIMOHHBIX TEXHOJOTHUN, pPEaTu30BAHHBIX B MPHUKIAIHBIX
IPOTrPAMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHCJIE B 33Ja4ax aHaIM3a
JAHHBIX, HMCMOJB30BAHUIO 0a3 JTaHHBIX W 3JEKTPOHHBIX TAaOMUI[ Jis pEeLIeHUs
MIPUKJIAIHBIX 3a]1a4.

B npuBenénnom nanee copepxkaHuu ydeOHoro mpenmera «MHdopmaTikay
KYPCHUBOM BBIJICJICHBI JOTIOJTHUTEIbHBIEC TEMbI, KOTOPBIE HE BXOJIST B 00s13aTEIIbHYIO
nporpaMMy OOYy4YeHHs, HO MOTYT OBITh MPEAJIOKEHBI ISl U3yYEHUS! OTIECIbHBIM
MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YYarOIUMCH.

YrnyOn€éHHbld  ypOBEHb HW3Y4YeHUSI HMHPOPMATUKU PEKOMEHIYyeTCs MJis
TEXHOJIOTMYECKOTO0  MpOQuMiIs, OpPUEHTHPOBAHHOIO HA  HHXEHEPHYI0 U
UHPOPMAIIMOHHYIO C(epbl JAEATeTbHOCTU. YTIyONIEHHBIM ypOBEHb H3yUEHUS
uH(popMaTUKU 00ECIeYMBAET: MOATOTOBKY OOYyYaroluXcsi, OPUEHTUPOBAHHBIX Ha
CHEUaIbHOCTY B 00JACTH HWH(DOPMAIMOHHBIX TEXHOJOTMM UM WHKEHEPHbIE
CIEUHUAIBHOCTH, yYaCTHE B MPOEKTHOM M HCCIEIOBATEIIBCKON NESITEIbHOCTH,
CBSI3aHHOM C COBPEMEHHBIMH HANpPAaBICHUSMU OTpacid HHGOPMALMOHHO-



KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOATOTOBKY K YYaCTHIO B OJIUMIHA/IAX U Cllaye
EnuHoro rocyiapcTBEHHOTO dK3aMeHa 1o UHPOpPMAaTHUKeE.

[TocnenoBareabHOCTh M3YYEHHUSI TEM B Mpejenax OJHOTO rojaa oOydeHHs
MOXET OBITh HM3MEHEHa MO YCMOTPECHHIO YYHTENS TpPH TOJATOTOBKE paboueit
MPOTrpaMMbl U MOYPOUYHOTO IJIAHUPOBAHMUSL.

OO11ee YKCciI0 YacoB, PEKOMEHOBAHHBIX JIJIsl U3ydeHus UHGOpMaTUKU — 272
yaca: B 10 kimacce — 136 yacoB (4 daca B Heziento), B 11 kinacce — 136 gacoB (4 yaca
B HEJEIIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

udpoBasi rpaMOTHOCTD

TpebOoBaHus TEXHUKN 0€30MACHOCTH M TUTHEHBI TIPH Pab0Te C KOMITHIOTEPAMHU
U IPYTUMHU KOMIIOHEHTaMH IIU(PPOBOTO OKPYKECHHUS.

[TpuHIMTIBI pabOTHI KOMIBIOTEPOB U KOMIIBIOTEPHBIX CHCTEM. APXUTEKTypa
¢don HeliMana. ABTOMAaTHYECKOE BBINOJIHEHUE MPOrPAMMBI  MPOIECCOPOM.
OnepaTuBHasi, MOCTOSHHAs W JOJTOBpeMeHHas mamsATh. OOMEH JaHHBIMH C
OMONIBI0 KUH. KOHTpOIIIEpHl BHEIHUX YCTPOUCTB. IIpsAMON 1OCTYyN K ITaMsITH.

OCHOBHBIE  TEHJICHIIMA  DPa3BUTHS  KOMIBIOTEPHBIX  TEXHOJIOTHU.
[TapannenbHbie BIYUCIEHUS. MHOTONpOLEecCOpHbIE CUCTEMBI. CyIIEpKOMIBIOTEPBI.
Pacnipenenénnpie BbIUUCIUTEIBHBIE CHUCTEMBI M 00paOOTKa OONBIINX JaHHBIX.
MoOunbHbIe IUPPOBBIE YCTPONUCTBA U UX POJIb B KOMMYHUKalUsIX. BcTpoeHHbIe
KOMIBIOTEPbl. MUKPOKOHTpOJUIEphl. POOOTH3MPOBAaHHBIE MPOU3BO/ICTRA.

[IporpammHoOe oOecreueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX cUCTeM. Bubl
porpaMMHOr0 ofecredeHus: U ux HazHaueHue. OCOOEHHOCTH MPOrpaMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpoucTB. [lapamienbHoe mnporpaMMUpOBaHUE.
CuctemHoe mnporpammHoe oOecrieueHue. OnepaluoHHbIE CUCTEMBI. Y TUIIWTHI.
HpaiiBeppl  ycTpoiicTB. MHCTamsiuuss W JAEUMHCTAUIALUSA  OPOTPAMMHOIO
oOecreyeHusl.

daitnoBbie cucTembl. [IpUHIMIBI pa3MelnieHus W UMEHOBaHUS (aljoB B
nosroBpeMeHHoi namsaty. [llabmons! 11t onucanus rpymi (haisios.

[IporpammHoe oOecnieuenue. JIuieH3upoBaHue MPOrpaMMHOI0 0OECTIeUeHUsI
u 1iupoBbIX pecypcoB. [IponpuerapHoe u cB0OOHOE TPOrpaMMHOE 0OeCTICUEHHE.
KoMmepueckoe 1 HeKkoOMMepUecKoe UCTI0JIb30BaHUE MPOTPAMMHOT0 00€CTIeueHUS U
u(poBBIX pecypcoB. OTBETCTBEHHOCTh, YCTAaHABIIMBaeMas 3aKOHOIATEIbCTBOM
Poccuiickon ®enepanuu 3a HENPABOMEPHOE MCIOJIb30BAHUE MPOTPAMMHOIO
obecrieueHus U IU(PPOBBIX PECYPCOB.

[IpUHIUIIBI TOCTPOCHUS W anmnapaTHbIe KOMIIOHEHThI KOMIBIOTEPHBIX CETEH.
CeteBblie npotokonbl. Cetb NHTEpHET. Anpecanus B cetu MuTepHet. [IpoTokoibl
cteka TCP/IP. Cuctema JOMEHHBIX UMEH.

Pa3znenenne IP-cetm Ha mojceTu ¢ IoOMONIbLI0 Macok mojacereil. CereBoe
aagMuHucTpupoBaHue. [loilydeHue JaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hanmuuus CBA3U C y3i10M ceTh. OmnpeneneHue mapuipyTa JIBHKEHUS
MTAKETOB.

Buast  pestensHocth B cetw  Uurepner. CepBuckl  HMHTepHerTa.
['eoundopmanmoHHbie cUCTEMBI. | €0JI0KAIIMOHHBIE CEPBUCHI PEAIbBHOTO BPEMEHU



(HanpuMep, JIOKalMs MOOWJIBHBIX TEIE(POHOB, OMNpPENEICHUE 3arpyKEHHOCTH
aBTOMAarucTpaseil), tHTepHET-TOPTOBIIs, OpOHUPOBaHUE OUIIETOB U TOCTUHUII.

['ocynapcTBEHHBIE 3JEKTPOHHBIE CEPBUCHI U yciIyTrH. CoIMaibHbIE CETH —
OpraHu3alys KOJUICKTUBHOTO B3aWMOJEWUCTBUS W oOMeHa maHHbIMU. (CeTeBoii
ATHKET: TpaBWja TOBEACHUs B KubepmpocTpaHctse. [IpobieMa moamuHHOCTH
nostyueHHoi uHdopmaiuu. OTKpbITbIE 00pa30BaTENbHBIE PECYPCHI.

TexHOTeHHbIE M KOHOMUYECKHE YTpO3bl, CBA3AHHBIC C HCIIOJIb30BAaHUEM
UH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TeXHOJOrui. OOmume mpoOieMbl 3aluThl
uHbopMaluu 1 uHpopMannoHHOU 6e3omacHocT. CpeacTBa 3auThl HHPOPMAITUU
B KOMIIBIOTEPAX, KOMIBIOTEPHBIX CETSIX U aBTOMaTU3UPOBAHHBIX MH()OPMALITMOHHBIX
cucremax. [IpaBoBoe obecnieueHre HHPOPMALIMOHHONW O€30IaCHOCTH.

[IpenoTBpanieHUe  HECAaHKIMOHHPOBAHHOTO  JOCTyna K  JINYHOU
KOH(HIeHIIMATbHON MH(OpMalMK, XpaHSAUIEHCs Ha MEPCOHATIbHOM KOMIBIOTEpE,
MOOWMJIBHBIX yCTpoHcTBax. BpenoHocHOE mporpaMMHoOe o0ecreyeHrue u CrocoObl
OOpbObI C HUM. AHTUBUPYCHBIE Nporpammbl. OpraHu3anus JIMYHOTO apXuBa
uHpopManuu. PezepsHoe konupoBanue. [laponpHas 3anura apxusa.

MudpoBanne naHHBbIX. CHUMMETpUYHBIE U HECUMMETPUYHBIE IIHQPHI.
[udper npoctoir 3amensl. [ludpp Leszaps. [udp Bwuxenepa. Anroputm
mdposanust RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanusie u 3HaHusd. MHpopmannoHHble Mpolecckl B MPUPOJIE,
TEXHUKE U OOIIECTBE.

HemnpepblBHbIE M JTUCKpPETHbIE BEJIWYMHBI W CUTHaIBL. HeobxoaumocThb
JUCKpeTU3alu MH(opManuu, NpeAHa3HAYEHHOW ISl XpaHEHHWs, Neperayud u
00paboTKH B IIU(POBBIX CUCTEMAX.

JIBouuHoe KoAaupoBaHHWE. PaBHOMEpHbIE M  HEpPaBHOMEPHBIE  KOJBI.
JlekoupoBaHure COOOIIEHUM, 3alMCaHHBIX C MOMOIILI0 HEPAaBHOMEPHBIX KOJIOB.
Ycnosue @Pano. IlocTpoeHne OAHO3HAYHO AEKOAUPYEMBIX KOIOB C IMOMOUIBIO
nepeBa. Exununbl n3mepenus koiandectBa nHGopManuu. AnpaBUTHBIA MOAXO K
OIICHKE KOJIMYeCTBa MHPOPMAIIUH.

Cucrtembl cumcienusi. Pa3BépHyTas 3amuch LENbIX M JAPOOHBIX YHCEN B
NO3ULMOHHON cucrteMe cuuciieHus. CBOWCTBa MO3ULIMOHHOM 3amUCU  Yucha:
KOJIMYECTBO UG B 3alUCH, MIPU3HAK JEIUMOCTH YUCJIa HA OCHOBAHUE CHUCTEMBbI
CUMCIIEHUA. AJITOPUTM MEPEBOAA LEJIOT0 Yucia U3 P-U4HON CHCTEMBI CUUCIICHHUS B
JECATHUUHYIO. AJTOpPUTM MeEpeBoJa KOHEUHOM P-muHON npobu B NIECATUUHYIO.
AJITOpUTM ITEPEBO/IA LIEJIOT0 YKCIIA U3 IECATUYHON CUCTEMBI CUMCIIEHUS B P-nuHyt0.
[lepeBos KOHEUHOU HecATUYHOU ApoOu B P-munyro. /[BonuHas, BoCbMepUUYHAS U
HIECTHAALIATEPUYHAsT CUCTEMbI CUMCIICHHUS], CBSI3b MEXKIAY HUMU. ApudmeTnieckue



omepaluy B MO3UWLIHOHHBIX CHCTEMAax CUHMCICHHUSA. TpounyHas ypaBHOBEIICHHAs
CUCTEMA CUHCIICHHS. J[BOMYHO-IECATUYHAS CUCTEMA CUUCIICHHUS.

KonupoBanne TtekctoB. KomupoBka ASCII. OpHoOGaiiTHBIE KOIUPOBKH.
Craagapr UNICODE. Kommposka UTF-8. Omnpenenenue wuH()OPMAIMOHHOTO
00BEMa TEKCTOBBIX COOOIIIEHUH.

KomupoBanne  u3zoOpaxkenuit. OueHka  WHGOPMAIMOHHOTO  00BEMaA
rpauyuecKux JaHHBIX MPHU 33JJaHHBIX pa3pelieHuH U IyOrHe KOJUPOBaHUS I[BETA.
[[BetoBBie MOnenu. BekTtopHoe komupoBanue. @opmartbl rpadudeckux (aitios.
Tpéxmepnas rpaduka. @pakranpHas rpaduka.

Konuposanue 3Byka. Orenka nHGOPMAIIMOHHOTO 00bEMa 3BYKOBBIX JaHHBIX
MIPU 33IaHHBIX YaCTOTE AUCKPETU3ALNU U PA3PSIAHOCTH KOAUPOBAHUS.

Anrebpa noruku. [loHsiTue BbICKa3biBaHUS. BbICcka3bpiBaTelbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBaHUS U BCEOOIIHOCTH.

Jlornueckue omnepanuu. TaOmuibl UCTUHHOCTU. JlorMueckue BBIPAKEHUS.
Jlornueckue TtoxnecTa. Jloka3aTenbCTBO JIOTMUYECKUX TOXKIAECTB C IOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIornuecKue onepanuy U onepaui HaJl MHOKECTBAMU.

3aKoHBI anreOpbl JIOTUKUA. DKBUBAJICHTHBIC MPEOOpPA30BAHUS JIOTHUYECKUX
BbIpakeHUU. Jlornueckue ypaBHEHHSI M1 CUCTEMBI YPABHEHHM.

Jlornueckue GyHKIUU. 3aBUCUMOCTh KOJIMYECTBA BO3MOKHBIX JIOTHUECKUX
GyHKIUNA OT KOJIMYECTBA apryMeHTOB. [1oJHbIE CUCTEMBI TOTUYECKUX (DYHKITHMA.

Kanonnueckne  gopmbl  jmormueckux  BbipakeHuil.  CoBepllleHHBIC
JU3BbIOHKTUBHBIE W KOHBIOHKTUBHBIE HOpPMaJibHbIE (POPMBI, QJITOPUTMBI HX
MOCTPOCHUS IO TabJINIIE UCTUHHOCTH.

Jlormueckue »3neMEHTBI B CcOCTaBe KoMmmbroTepa. Tpurrep. Cymmarop.
MHoropa3psaneii cymmarop. IloctpoeHne cxeM Ha JOTMYECKUX SJIEMEHTaxX I10
3aIaHHOMY JIOTUYECKOMY BBIPQKEHHIO. 3aIlUCh JIOTUYECKOTO BBIPAKEHUS MO
JIOTUYECKOM CXEME.

[IpencraBnenne HENbIX 4YUCET B MaMATH KOMIIblOTepa. OrpaHU4YeHHOCTH
JMana3oHa 4Yucel NOpH OrpaHUYEHUH KoJinuecTBa pa3psaoB. llepenonHeHue
pa3psIHONM CETKH. be33HaKoBbIE 1M 3HAKOBBIC JAaHHBIC. 3HAKOBBIM OWT. J|BOMUYHBIN
JIOTIOJIHUTENBHBIN KO OTPULIATEIIBHBIX YUCE.

[lobutoBbie norumyeckue omnepauuu. Jlornyeckuid, apupmMeTuyeckui u
nukandeckut  casuru. llludpoBanue ¢ mnomompl0o TOOMTOBOM — omepaiuu
«uckimovaromee NI ».

[IpencraBiieHre BEIIECTBEHHBIX YKCEN B MaMSITH KOMIBIOTEpA. 3HAualas
4acTh W MOPSAJOK yucia. Jluana3oH 3Ha4€HHM BelECTBEHHbIX uuceln. [IpoGiembl
XpPAHEHUSI BEIIECTBEHHBIX YHUCEJ, CBS3aHHBIE C OIPAHUYCHHEM KOJHMYECTBA
pa3psaoB. BeimonHeHune omnepanuid C BEMIECTBEHHBIMM YHCIAMH, HAKOIUICHHE
OIINOOK TIPH BBIYUCIICHUSX.



AJITOPUTMBI M IPOTPAMMHMPOBAHHE

OmnpeneneHne BO3MOXKHBIX pPE3YyJbTATOB padOThl MPOCTEHIINX aITOPUTMOB
YOPaBJIEHUSI HCIOJHUTEISIMU M BBIUHMCIHUTEIBHBIX alropuTMOB. OrnpeneneHue
UCXOJHBIX TAHHBIX, PU KOTOPHIX aJTOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Oramnbl pemieHus 3a7ad Ha KoMIbloTepe. MHCTpyMEHTalbHBIE CpPENICTBA:
TPaHCIATOP, OTJIaAYuK, mnpo@uiupoBIMK. KoMnuisuus u HUHTeprpeTanus
nporpaMm. BupTyaiibHble MalllMHBI.

WuterpupoBanHas cpeaa pa3paOOTKH. MeToapl  OTIaAKH  MPOTPAMM.
Hcnonb3oBaHue TpaccUpOBOYHBIX Tabiun. OTiagounsli BeiBoA. llomaroBoe
BBITIOJIHEHNE MTpOTrpaMMebl. Toukn octaHoBa. [IpocMoTp 3HaUEHUI IEPEMEHHBIX.

Azpik  mporpammupoBanust (Python, Java, C++, C#). Tumbl JgaHHBIX:
LI€JIOYMCIIEHHBIE, BEIIECTBEHHBIEC, CHMBOJIBHBIE, JIornueckue. Bersnenus. CinoxHble
ycnoBusi. Lukiel ¢ ycnoBuem. Llukibsl mo nepeMeHHOW. B3amMozaMeHsSe€MOCTh
pa3nuYHbBIX BUAOB LMKJIOB. HMuHBapuant wnwukna. CocTaBleHHE UHUKIA C
MCITOJIb30BAaHUEM 3apaHee ONPEAEIEHHOTO MHBAPUAHTA [IMKJIA.

JlokymenTupoBanue nporpamm. Mcenonas3oBanne koMMmeHTapues. [lonaroroska
ONMCAHMS IPOTPaMMBbI U MHCTPYKLIMH JIJIS TIOJIb30BATEIIS.

AnTopuTMBI 00pabOTKM HATypalbHBIX YKCEN, 3aIUCAHHBIX B MO3ULUOHHBIX
CUCTEMAaxX CYHUCJIEHMs: pa3OHeHHe 3alucu 4Yucjia Ha OTAENbHble LHUQPHI,
HaXO0XJEHWE CYMMbl M MpPOU3BENEHUS LUQp, HAXOXKIECHUE MaKCUMaIbHON
(MUHUMATBHON) TTUDPHI.

HaxoxaeHue Bcex MpOCThIX YMCEN B 3alaHHOM Juamnaszone. IIpencraBnenue
Yyucia B BUI€ HA00pa MPOCThIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEICHHUS B
CTEIEHb.

OOpaboTka JaHHBIX, XpaHAIuxcs B (aitnax. TekcToBbie U TBOMYHBIC (Dailsibl.
daitnoBrie mepeMenHnbie ((paitioBbie ykazaTenn). Utenue u3 daitna. 3amuch B daiii.

Pa36uenue 3amaun Ha nmoazanayu. [loamporpaMmsl (Mpoeayphl U GYHKIIUH).
Pexypcus. PexkypcuBHble 00beKTHl ((pakransl). PekypcuBHbIE Mpolenypbl U
¢bynkun. Mcnonp30Banue cTeKka Al OpraHu3alii peKypCUBHBIX BBI30BOB.

Hcnonp3oBaHne CcTaHAApTHOW OMOMMOTEKH S3bIKa MPOrPaMMHUPOBAHMUA.
[TonkmtoueHue  OMOAMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENICH.
MoynbpHBIN IPUHIKUII IOCTPOEHUS IIPOTrPAMM.

Yucnennsie MeToabl. TouHOE U NPUOIMKEHHOE pelieHus 3aAaun. YncIeHHbIE
METOJIbl PELICHHUs] ypaBHEHUN: METoA mepedopa, METO] MOJIOBUHHOTO JEJICHUS.
[Tpubnxk€HHOE BBIYKMCICHUE NJIMH KPHUBBIX. BhIYucieHune Tuiomaae ¢Guryp c
MOMOIIbI0 YUCJIEHHBIX METOAOB (METOJl MPSIMOYTOJIBHUKOB, METOJl Tpameuui).
[Touck Makcumyma (MHHHUMYMa) QYHKIUM OJHOM TEPEMEHHONM METOJIOM
MOJIOBUHHOTO JEJIEHUS.



OOpaboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHble  QYHKIIMU  s3bIKA
POrpaMMUPOBAHUS sl 0OPaObOTKH CUMBOJIBHBIX CTPOK. AJTOPUTMBI 00pabOTKU
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA MOSIBJICHUA CHUMBOJIAa B CTpPOKE,
pa3z0ueHne CTPOKH Ha CJI0BaA MO MPOOETHHBIM CUMBOJIAM, TIOMCK TIOJICTPOKH BHYTPH
JTAaHHOM CTPOKH, 3aMEHA HaJICHHOW NOJICTPOKHU Ha APYTYIO CTPOKY. [ 'eHepanus Bcex
CIIOB B HEKOTOpOM alipaBuTE, YAOBIECTBOPSIOMIMX 3aJaHHBIM OTPAHUUYCHUSIM.
[IpeoOpa3zoBaHue YnCiIa B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBpl W TOCIEAOBATEIBHOCTH 4HCEN. BbramcieHne 0000MIEHHBIX
XapaKTePUCTHUK JIEMEHTOB MACCUBA WJIM YUCJIOBOM MOCIEA0BATEILHOCTH (CYMMBI,
MPOU3BEACHUS, CPEAHEr0 apu(PMEeTHYECKOro, MUHUMAJIBHOTO M MaKCHUMaJIbHOTO
AJIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIONIMX 33JIAHHOMY YCIIOBHIO).
JInHENHbIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTtupoBKka 0HOMEPHOTO MaccuBa. [IpocThie METOABI COPTUPOBKHU (METOT
My3bIpbKa, METOJ BBIOOpa, cOpTUpOBKAa BcTaBKamu). COPTUPOBKA CIHSHHUEM.
brictpas coptupoBka MaccuBa (anroputMm QuickSort). J[BOMYHBIM TOUCK B
OTCOPTUPOBAHHOM MACCHUBE.

JIBymepHbIe MaccuBBbl (MaTpHIlbl). AJTOPUTMBI OOpPabOTKH JIBYMEPHBIX
MaCCHBOB: 3aMOJHEHUE ABYMEPHOTO YHCIOBOTO MAacCHBA MO 3aJJaHHBIM ITpaBUJIaM,
MOUCK DJIEMEHTa B JBYMEPHOM MACCHBE, BHIYUCIICHNE MAaKCUMyMa (MUHUMYyMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOI'O MACCHBA, NEPECTAHOBKA CTPOK M CTOJOIIOB
JBYMEpPHOI'O MacCHBa.

HNupopmanuoHHbIE TEXHOJIOTUH

TekcToBbIil Tporieccop. PenaktupoBanue u dopmatupoBanue. lIpoBepka
opporpadbun u rpammartuku. CpencTBa TMOMCKAa U aBTO3aMEHBI B TEKCTOBOM
nporeccope.  Mcnons3oBanue  ctwiiel.  CTpyKTypUpOBaHHbIE  TEKCTOBbIE
nokymeHThl. CHOCKHM, ornaBieHue. KomlekTuBHas paboTta € JTOKYMEHTaMH.
NHCTpyMEHTBI pelieH3UPOBaHUs B TEKCTOBBIX Tporieccopax. OOMauyHble CEPBUCHI.
Henoras nepenucka. Pedepar. [IpaBuna muTrpoBaHusi HICTOUHUKOB U 0OPMIICHUS
oubnuorpaduuecknx cchuiok. OdopMieHHe CIUCKa TUTEPATYPhl. 3HAKOMCTBO C
KOMITBIOTEPHOW BEPCTKOW TEKCTa. TeXHUYecCKWe CpeacTBa BBOJA TEKCTA.
Crenuann3nupoBaHHbIE CPEJICTBA PEIAKTUPOBAHUSI MATEMATHUECKUX TEKCTOB.

Ananmu3 naHHbIX. OCHOBHBIC 3a7a4M aHajdu3a JaHHBIX: MPOTHO3UPOBAHMUE,
Kiaccudukaiys, KiacTepusauus, aHaiu3 oOTKIoHeHuu. IlociaemoBaTenbHOCTD
perieHus 3a7a4 aHajau3a JaHHBIX: COOp MEPBHYHBIX JAHHBIX, OYHMCTKA W OIICHKA
KauecTBa JaHHBIX, BHIOOP W/WJIM MOCTPOSHHE MOJIENH, MpeoOpa3oBaHue JaHHBIX,
BU3yaJIM3allvsl TaHHBIX, UHTEPIPETALMS pe3ysbTatoB. [IporpammHubie cpeacTBa u
MHTEPHET-CEPBUCHI JJi1 00pabOTKM U Mpe/CTaBlieHUs NaHHbIX. bosbliue gaHHbIE.
MammnHoe o0yuenue. HTenekTyanbHblil aHaIU3 TaHHbIX.



AHaln3 JaHHBIX C MOMOIIBIO SJEKTPOHHBIX Taliwil. Bblumcienue cymmbl,
CpeAHero apupMeTH4ecKoro, HaubobIIEr0 (HAMMEHBIIIETO) 3HAUCHHS AUAIa30HA.
Beruucnenue koagduimeHta KOppelsuuu ABYX psaaoB AaHHBIX. Iloctpoenue
CTOJOYATBIX, JIMHEWYAThIX W KpPYroBbiX auarpamm. lloctpoenue rpaduxos
¢dbynkimii. [Togbop avHMM TpeH A, pelIeHne 3a/1a4 MPOTHO3UPOBAHUSI.

YuciaeHHoe pelIeHHE YpaBHEHHWH C TIOMOIIBI0 Toabopa mMapaMmerpa.
OnTuMH3anus Kak MOMCK HAWIy4dlIero peuleHus B 3aJaHHbIX ycioBusx. LleneBas
byHKIus, orpannyeHus. JIokaabHbIE U IT00ATbHBIN MUHUMYMBI 11€JIEBOM (QYHKITUH.
Perenne 3a1a4 ONTUMHU3AIUH C TIOMOIIBIO JIEKTPOHHBIX TAOJIHII.

11 KITIACC

Teopernueckne 0CHOBbI HHPOPMATHKHI

Teopernyueckue mMOAXOAbI K OLIGHKE KoJM4ecTBa UWHGOpMAIUU. 3aKoH
annutuBHOCTH WH(Mopmaruu. @opmyna Xapriau. MHpopManus v BEpOSTHOCTb.
®opwmyna lllenHoHa.

Anroputmbl  cxkatust JaHHbIX. AsnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. ANTOpUTMBI CKATHUS TaHHBIX C IOTEPSIMU. Y MEHBIIICHHUE TITYOUHBI
KoaupoBaHus 11BeTa. OCHOBHBIC Hjien anropuTMmoB cxkatust JPEG, MP3.

CkopocTh Tmepeayu JaHHBIX. 3aBUCUMOCTh BpPEMEHHM Tiepeayd  oT
MH(POPMAITMOHHOTO 00BhEMA JTaHHBIX U XAPAKTEPUCTUK KaHama CB3U. [IpuyunHbI
BO3HUKHOBEHHUs OMMUOOK TIpU TMepenade JaHHbIX. Kogbl, MO3BOJISIONINE
OoOHapy>KMBaTh W HUCIPaBJIATh OIMIMOKHM, BO3HUKAIONIME TPH TMepenaye JTaHHBIX.
Paccrosinne Xsommunra. Koguposanue ¢ moBropenuem 0utoB. Koasl XaMMuHra.

Cucrembl. KOMIOHEHTBI cHUCTEMBI W UX B3aumoicucTBue. CUCTEMHBIN
addekrt. Ynpapnenue kak nHGopMaloHHbli nponecc. OOpaTHas CBS3b.

Mopenun u moaenupoBanue. Llens MoaenupoBanusi. COOTBETCTBUE MOJEIH
MOJCIIUPYEMOMY OOBEKTY WJIM TMpOIlecCy, Meiu MoaenupoBanus. dopmanuzarus
MPUKIIAIHBIX 3a]1a4.

[IpencraBienre pe3yiabTaTOB MOJICIUPOBAHUS B BHUIE, YAOOHOM JJis
BOCIIpUATHS yeloBeKoM. I'padpuueckoe npeacrapieHue JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpadukn).

['padpr. OcHoBHbIe moHATHUS. Buasl rpadgoB. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHI], CIHUCKOB CMEXKHOCTU. Perenue
QITOPUTMUYECKUX 3a/a4, CBSI3aHHBIX C aHanu3oM rpadoB (MOCTpOECHHE
ONTUMAJIBHOTO MYTH MEXJy BepuIMHaMu rpada, OMNpelereHue KOoJuyecTBa
Pa3TUYHBIX MYTEH MEXKy BEpITHHAMU OPHUEHTHUPOBAHHOTO AIMKINYECKOTO Tpada).

JlepeBns. bunaproe nepeBo. JlepeBbsi moumcka. CrocoObl 00xoma mepena.
[IpencraBnenne apupMeTUUECKUX BBIPAXKEHUN B BUJE AepeBa. JIUCKpeTHbIE UrPbI
JIBYX UTPOKOB C MojHOM nHpopMmanuei. [loctpoenue aepesa nepedbopa BapuaHTOB,



ONKMCAHKNE CTPATErHH UTPhl B TAOIMUHON (opme. BHIUTPHILIHBIE U TPOUTPHILITHBIE
MO3UIINU. BBIMTPBILIHBIE CTPATETUH.

CpencrBa UCKYCCTBEHHOTO MHTEIUIEKTa. CepBUCHl MAIIMHHOTO TEPEBOJA U
pacmno3HaBaHus ycTHOM peun. KornHutuBHbIe cepBUCHl. aeHTHPHUKAIUS U TOUCK
N300paKECHUH, pacro3HaBaHUE JIUII. CamooOyuaromuecs CUCTEMBI.
W cKyCCTBEHHBI MHTEIJIEKT B KOMIBIOTEPHBIX HMrpax. MCmosib30BaHHE METOJIOB
MCKYCCTBEHHOI'O MHTEJUIEKTa B OOydaronux cucreMax. Mcnonb3oBaHue METOI0B
MCKYCCTBEHHOI'O0 MHTEIIEKTa B poOoToTexHUKe. MHTEepHeT Bemieil. IlepcnexkTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEILICKTYAJIBHBIX CUCTEM. HeMpoHHBIE CETH.

AJITOPUTMBI U TIPOrPaAaMMHPOBaHUeE

dopmann3zanus NOHATHS aroputMa. MammuHa TelopruHra Kak yHUBEpcaibHas
MoJienb BeruucieHuil. Tezuc Yépua—Twropunra.

OneHka CII0KHOCTH BbIUMCIeHUN. BpeMs paOoTel U 00BEM HCHONB3YyEMOM
IaMsTH, HWX 3aBHCUMOCTb OT pa3Mepa MUCXOJHBIX JaHHbIX. OleHka
ACUMIITOTHYECKOW CIIOKHOCTH  aJIrOPUTMOB. AJNTOPUTMBI  IOJMHOMHUAIBHOU
cinoxxHocTH. [lepebopHbie anroputmsl. [IpuMeps! pa3nuyHbIX aITOPUTMOB PELICHHUS
OJIHOM 3aa4M, KOTOPBIE UMEIOT PA3JIMYHYIO CII0KHOCTD.

[lonck mpOCTBIX 4YMCEN B 3aJaHHOM [JHANAa30HE C IOMOIIBIO aJropuTMa
«peteto DparocheHay.

MHoropa3psiaHble 1ieible Yuciia, 3a7a4i JJIMHHON apu(pMeTHKU.

CnoBapu  (accolMaTUBHBIE MAaCCHUBBI, OTOOpaKeHHUs). XOII-TaAOJHIIBI.
[TocTpoenue anpaBUTHO-4ACTOTHOTO CJIOBAPS ISl 3aJJaHHOTO TEKCTa.

Crexku. AHamM3 MOPaBUILHOCTH CKOOOYHOTO BhIpakKeHUs. BrluncieHnue
apu(PMETUYECKOTO BBIPAKEHHUS, 3alIMICAHHOTO B MOCT(PUKCHOHN PpopMe.

Ouepenu. Mcnosip3oBaHue ouepenn Jisi BpEMEHHOTO XPaHEHUS JaHHBIX.

Anroput™bel Ha rpadax. [locTpoeHne MHUHHMajIbLHOTO OCTOBHOIO JepeBa
B3BEUICHHOTO CBS3HOTO HEOpUEHTHUpoBaHHOro Tpada. KomumyecTBo paznuyHbIX
nyTel MeXay BepUIMHAMU OPUEHTHPOBAHHOIO allUKJIMYECKOro rpada. AJroputMm
JIeWKCTpHL.

[epeBps. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOMUHbBIE
(Ounapubie) aepeBbs. [locTpoeHue paepeBa UIsi 3aJaHHOTO apU(METHYECKOTO
BbIpakeHUs. PekypcuBHBIe anroputmbl o0xona Aepesa. Mcnonb3oBaHue cTeka u
ouepenu s 00Xo/a JiepeBa.

JluHampyeckoe INpOrpaMMHUpPOBAaHME KAk METOJ pelIeHus 3a1ad ¢
COXpPaHEHUEM MPOMEXYTOUHBIX PE3YyJIbTAaTOB. 3aJaud, PEIIAEMBIE C MOMOILIBIO
JUHAMUYECKOTO IMPOTPaMMHUPOBAHUS: BBIUUCICHUE PEKYPCUBHBIX (DYHKIIHM,
MOACYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALUU.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccel. CBo#cTBa M MeTONbl 00bEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHAIU3.



Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TIOJXO]A.
WNukancynsiuys, Hacae0BaHKue, MOTUMOpPhU3M.

Cpenbl ObicTpoli pa3paboTku mnporpamM. IIpoektupoBanue wunrtepdeiica
nojb3oBaTes. Mcronb30BaHuE TOTOBBIX YIIPABIISIEMBIX 3JIEMEHTOB JIJIs1 IOCTPOCHUS

uHTepderica.
O030p  s3bIKOB  mporpammupoBanusi.  lloHsTHe 0  mapamurmax
IPOTPaMMHPOBAHHSL.

HNupopManuoHHBIE TEXHOJIOT U

OTtanbl  KOMIIBIOTEPHO-MATEMATUYECKOTO  MOJCIHUPOBAHUS:  MOCTAHOBKA
3a/aud, pa3paboTKa  MOJENIH, TECTUPOBAHHUE  MOJCIH, KOMIIbIOTEPHBIN
AKCHEPUMEHT, aHAJIU3 PE3yJIbTATOB MOACIHPOBAHUSI.

JuckpeTn3zanuss OpU MATEMATHYECKOM MOJEIUPOBAHUU HENPEPBIBHBIX
npoiieccoB. MoenupoBanue IBKeHus. MoaenrpoBaHue OMOJIOTHUECKUX CUCTEM.
MaremaTudyeckre MoOJieId B HSKOHOMHKE. BBIYMCIUTENbHBIE 3KCIEPUMEHTHI C
MOJEISIMHU.

OOpaboTKka pe3yJbTaTOB SKCIEPUMEHTA. METOJ] HaUMEHBIINX KBaJpPaTOB.
OneHka 4YHCIOBBIX TMApaMETPOB MOJCIUPYEMBIX OOBEKTOB M  MPOIECCOB.
BoccraHoBieHre 3aBUCUMOCTEN 110 PE3YJIbTaTaM dKCIIEPUMEHTA.

BepostHoctaeie  momenu.  Metoast Monte-Kapno.  MiMutaumonsHoe
MojenvupoBanue. CHCTEMBI MaCCOBOTO OOCITYKUBaHUS.

Tabnuunbie (pensioHHBIC) O0a3bl JaHHBIX. Tabnmuia — mpeacTaBiIeHUE
cBelleHHi 00 OMHOTHMHIHBIX 0OBekTax. Iloje, 3amuch. Kimrou Tabmunel. Padora c
rotoBoil 0a3oil naHHBIX. 3anojgHeHue Oa3bl JaHHBIX. llowck, copTUpoBKa u
bunbTpanus TaHHBIX. 3apOChl Ha BBIOOPKY JaHHBIX. 3alpOChl C MapaMeTpamu.
Briuncnsembie moJsi B 3ampocax.

MmuoroTtabimuunbie 0a3bl JaHHBIX. TUITBI CBSA3EH MEX Ty TaOnuiamu. BuenHuit
kiro4. LlenocTHOCTh 0a3bl TaHHBIX. 3aMpPOChl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX.

NutepHer-ipuiioxkenus. 1loHaTue o cepBepHON U KIIMEHTCKOM YacTsAX CauTa.
TexHonorus «KJIUEHT — CEpBEP», €€ NTOCTOMHCTBA U HeAOCTaTKU. OCHOBBI S3bIKa
HTML wu kackamubix tabmury ctuieit (CSS). Cuenapuu Ha s3eike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

Pa3Mmelienne BeO-caliToB. Y ciayra XocTUHTa. 3arpy3ka ¢haiioB Ha CauT.

BBon n300paxkeHUi ¢ UCIOJIB30BAHUEM PA3IMYHBIX IU(POBBIX YCTPOUCTB
(mudpoBeIX (poToanmapaToB U MHKPOCKOIIOB, BUIEOKaMEp, CKAHEPOB M JIPYTUX
ycTpoiictB). ['padmueckuii penaktop. Pazpemenue. Kagpuposanue. Mcnpasienue
nepcrekTuBbl.  I'mcrorpamma. Koppekiuuss  ypoBHEH, KOppEKUHs — LIBETa.
OOGecuBeurBaHUE I1BETHBIX M300pakeHui. Perymb. PabGota ¢ obOmacTtsaMmu.
OUIbTPHI.



MHuorocioiinbie u3o0pakeHus. TekcrtoBble ciou. Macka cnosi. Kanaiebl.
Coxpanenue BbaeneHHOW oOnactu. IlonroroBka mimocTpauuii s BeO-CalTOB.
AHUMUPOBAaHHBIE U300PAKEHUS.

Bektopnast rpaduka. I[lpumutuBsl. H3MmeHeHue mOpsAIKa SJIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. I pynnuposka. Kpussle. @opMarsl BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300paXeHU.

[ IpyHIMIIBI TOCTPOEHUS U PENAKTUPOBAHMS TPEXMEPHBIX Mojeel. CeTouHbIe
Mojzend. Marepuanel. MojgenvpoBaHue HMCTOYHUKOB OCBemieHus. Kamepsl.
AnnutuBHbIe TexHONOTHH (3D-nipunTepsl). [loHsATHE 0 BUPTYaabHON peaJbHOCTH U
JOTIOJITHEHHOM pEAIbHOCTH.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
MHO®OPMATUKE (YTJIYBJIEHHBINM YPOBEHB) HA YPOBHE CPEJHEIO
OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT TOTOBHOCTh H  CIIOCOOHOCTh
00yJarolmxcs pPYyKOBOJCTBOBATHCS CPOPMUPOBAHHOM BHYTPEHHEH MO3UIUEH
JUYHOCTH, CHCTEMOM UEHHOCTHBIX OpHUEHTALMM, TO3UTUBHBIX BHYTPEHHHX
yOEXJIeHU, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSIM  POCCHICKOTO
o0l1leCcTBa, paCIIMPEHUE KUZHEHHOTO OMbITA U OMBITA JEATEILHOCTH B MpOIlECCce
peanu3alu  CpeJCTBaMU  y4eOHOro TMpeaMeTa OCHOBHBIX — HampaBieHUN
BOCIIMUTATENBHOUN NESITEIBHOCTH.

B pesynaprate wusydenus WHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIETro
oOpa3oBaHus y oOydaromierocsi oOyayt copMupoBaHbl CIEAYIOIIUE TUYHOCTHBIC
PE3yNbTATHI:

1) rpamIaHCKOro BOCIIMTAHMS

OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MTPaB U 00SA3aHHOCTEH, YBOXKCHHE 3aKOHA
U TPaBOMNOPANIKA, COOJIOJEHHUE OCHOBOMOJATAOIIMX HOPM HHQPOPMAIMOHHOTO
npaBa U UHGOPMAITMOHHON OE30MaCHOCTH;

TOTOBHOCTh TMPOTUBOCTOATh HWJEOJIOTUM DKCTPEMH3Ma, HaIlMOHAIU3Ma,
KceHOGOOMHM, JTUCKPUMHUHALIUM TIO COIMAIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MIPOCTPAHCTBE;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOE OTHOIIIEHUE K UCTOPUUECKOMY HACJEIuI0, TOCTHXKEeHUsIM Poccun
B HayKe, UICKYCCTBE, TEXHOJIOTUSIX, TOHUMaHWE 3HAaUeHUs UHPOPMATUKH KaK HAyKH
B KU3HHU COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
cetu MHTepHeT;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKIIOYAs OCTETUKY HAy4YHOTO H
TEXHUYECKOT0 TBOPYECTBA;

CIIOCOOHOCTh BOCHPUHUMATH pa3JIMYHbie BHUABl HMCKYCCTBA, B TOM YHUCIE
OCHOBAHHOTO Ha MCIIOJIh30BAaHUN WH()DOPMAITMOHHBIX TEXHOJIOTHH;

S) pu3uvYecKoro BOCHUTAHMS:

chOpMHPOBAHHOCTh  3J0pOBOTO M Oe3omacHoro  obOpasza  >KU3HH,
OTBETCTBEHHOT'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO, B TOM YHUCJIE 32 CUET COOTIOACHUS



TpeOOBaHMI  Oe30macHO  AKCIUTyaTalldd  CPEACTB  MHGOPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HANpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJIHATH TAKYIO JAEATEIBbHOCTD;

uHTEepec K cdepaM MNpoPECCHOHATBHON ACSATENbHOCTH, CBA3aHHBIM C
uHPOPMATUKOM, MPOrpaMMUPOBAHUEM M HWH(GOPMALMOHHBIMU TEXHOJOTHUSIMH,
OCHOBAaHHBIMU Ha JOCTIDKEHUSX HayKd WH(POPMATUKA W HAYYHO-TEXHHUECKOTO
nporpecca, yMEHUE COBEpLIaTh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccun u
peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3OBaHHI0O U C€aMOOOpa3OBaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OCO3HaHHUE IJI00AJIBHOTO XapakTepa IKOJOTMYECKUX MpoOJieM M IMyTel ux
pelieHus, B TOM 4HcIe C YYETOM BO3MOXKHOCTEH  MHGPOPMAIMOHHO-
KOMMYHUKAIIUOHHBIX TEXHOJIOTHl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS HAyKH, JOCTH)KEHHSAM HAyYHO-TEXHHUYECKOrO IIporpecca M
OOIIECTBEHHON MPAKTHUKH, 338 CYET MOHUMAHUS POJIU MH(POPMALIMOHHBIX PECYPCOB,
MH(OPMAIIMOHHBIX TPOIECCOB U HH(GOPMAIIMOHHBIX TEXHOJOTHA B YCIOBHUAX
unppoBoil TpaHchopmanuu MHOTUX cep )KU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HAHME LIEHHOCTU HAYYHOU JeATEeIbHOCTH, TOTOBHOCTH OCYILIECTBISATH
IIPOEKTHYIO U HCCIIE0BATENBCKYIO AEATENBHOCTh HHINBUIYAIbHO U B TPYIIIIE.

B npouecce TOCTHKEHHS IMYHOCTHBIX PE3YJIbTATOB OCBOEHUS ITPOTrPAMMBI 110
uH(popMaTHKe y OOYyYaIOMIMXCS COBEPIICHCTBYETCS MOLMOHAIBHBIM MHTEIUIEKT,
npeanojaraimuii copMUpOBaHHOCTD:

CaMOpPETYJIMPOBAHUs, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIIOCOOHOCTh aJalTUPOBATHCA K
HYMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIIOYAIOIIEH CTpeMJIEHHE K JIOCTHKEHHUIO LU U
ycrnexy, ONTUMHU3M, MHHUIMATUBHOCTb, YMEHHME JIEUCTBOBAaTh, MCXOAS W3 CBOHUX
BO3MOKHOCTEH;

HIMMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSIHUE
JIPYTUX, YYUTHIBaTh €ro MPU OCYIIECTBICHHMM KOMMYHHUKAIIMHM, CIIOCOOHOCTH K
COYYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIFOUAIOIIUX CIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IpYTUMHU JIOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTb KOHPIUKTHI.



METAINIPEJMETHBIE PE3YJIBTATBI

B pesynpraTe wu3ydeHUss MHPOPMATHKH Ha YpPOBHE CPEAHETO OOIIEero
oOpazoBanusi y oOydamomerocs OyayT CcQOPMUPOBAHbI MeETalpeAMETHBIC
pe3yabTaThl, OTPAXXCHHBIE B YHUBEPCAJBbHBIX Y4EOHBIX JCUCTBHUIX, & UMEHHO —
NIO3HABATENIbHbIE yHUBEpCAJIbHbIE Yy4eOHbIE JEHCTBUSA, KOMMYHHMKATHBHBIC
YHUBEpCAJIbHBbIE y4YeOHbIC NEHCTBHS, PETYJSTHBHBIC YHUBEpCAJIbHBIC Yy4eOHBIC
JICCTBUS, COBMECTHAS JACSITEIHHOCTb.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS

1) 0a3oBble JIOrHYeCKHUE TeHCTBHUA:

CaMOCTOATENLHO  (opMyJIMpOBaTH W aKTyaJIM3UPOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAaHHUA /I CpaBHEHUS,
Kiaccudukanuu u 00001IeHUS;

OTIPENEIATh e JACSITCIBHOCTH, 3aJaBaTh IapaMeTpbl M KPUTEPUU HX
JOCTYOKCHUSI,

BBISIBJIITH 3aKOHOMEPHOCTH M MIPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSIX;

pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepHaTbHBIX M HEMAaTePHUATbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTh, OIICHHBATh COOTBETCTBHE PE3YIhTaTOB
IEJISIM, OLICHUBATh PUCKH TIOCIIEACTBUIN ACATCIBHOCTH;

KOOPJIMHUPOBATH U BBHITIOHITH padOTy B YCIOBHUSAX PEaJIbHOTO, BAPTYAIHHOTO
¥ KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KH3HEHHBIX MTPOOJIEM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiiCTBUSA:

BJIAJICTh HABBIKAMH y4eOHO-MCCIIECIOBATEBCKON U MTPOCKTHOM JESTEIBHOCTH,
HAaBBIKAMHM  pasperieHusi MpoOyieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOIOB PEIICHUS IPAKTUIECKUX 3a71a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHMSI,

OCYIICCTBJIATh PA3IMYHBIC BHJBI JCSITCIBHOCTH 110 TIOJYYCHHIO HOBOTO
3HAHMS, €r0 WHTEPIpETalny, MPeoOpa30BaHUI0 W TMPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX CHUTyallMsiX, B TOM 4YHCJIE€ TPH CO3JaHUU YYEOHBIX W COIMATBHBIX
MIPOCKTOB;

(dbopMUPOBATh HAYYHBIA TUI MBIIUICHHUS, BIAJIETh HAYYHOH TEPMUHOJIOTHEH,
KITFOYEBBIMH MTOHATHSIMHU U METO/IaMU;

CTaBUTh M (HOpMyIHpOBaTh COOCTBEHHBIC 3aJayd B 00pa3oBaTeIbHOU
NESATETLHOCTH U KU3HCHHBIX CUTYAIIHSX;



BBISIBJISITh TPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJM3WpOBaTh 3ajauy,
BBIJIBUTATh TUTIOTE3Y €€ PeIIeHNs, HAXOUTh apTyMEHTHI JJIs I0Ka3aTeIhCTBA CBOMX
YTBEPXKACHHMA, 3a]]aBaTh MApaMeTPhl M KPUTEPUH PEIICHUS;

aHAJIM3UPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTUYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISATh IEJICHAINIPABICHHBII TMOUCK MEepeHoca CPEACTB M CIOCO00B
JEHCTBUS B MPOPECCHOHANBHYIO CPELLY;

yYMETh IMEPEHOCUTh 3HAHWS B TMO3HABATEJIBHYIO U MPAKTHUYECKYIO 00JacTu
KU3HENIEITeIIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX YUEOHBIX MIPEAMETOB;

BBIJIBUTATh HOBBIC WJCH, MpejiaraTb OPUTHHAIBHBIE TIOIXOMbI M PEIICHUS,
CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOITYCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

3) pabdora ¢ ungopmanmei:

BJIAJICTh HaBBIKAMU MOJy4YeHUs WHOOPMAIIUU U3 UCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOATENILHO  OCYIIECTBJIATh  IOWCK,  aHalu3, CHUCTEMAaTU3aluilo |
WHTEPIPETANIO NHPOPMAINK PAa3IMYHBIX BUIOB U (hOPM MPEACTABICHUS;

co3dgaBaTh TEKCTHI B pPa3aUYHBIX ¢dopmarax ¢ ydETOM Ha3HAYCHUS
uHQopMaIUu U IIEJICBOM  ayJUTOpPUM, BBIOMpas ONTUMAIBHYIO  (QopMy
MIPE/ICTABIICHUS U BU3yaJIU3allUy;

OIICHWBATh JIOCTOBEPHOCTD, JISTUTUMHOCTh HH(POpPMAIHH, €€ COOTBETCTBHUE
MIPaBOBBIM M MOPAITBHO-ITHICCKUM HOPMaM;

UCITOJIB30BaTh  CPeACTBa  WH(MOPMAITMOHHBIX W  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUI B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3a/1a4 ¢ COOI0ICHNEM TPEOOBAHMI )PTOHOMUKH, TEXHUKU 0€30MMaCHOCTH, TUTHEHBI,
pecypcocOepeKeHNs, MPABOBBIX W ATHYECKUX HOPM, HOPM HWH(OpPMAIMOHHOU
0e301acHOCTH;

BIAJCTh  HAaBBIKAMH  pAacloO3HAaBaHWS W 3alUTHl  WH()OpMaIuH,
nH(OPMAITMOHHON 0€30MaCHOCTH JINYHOCTH.

KoMMyHuKaTHBHBIC YHHBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

1) o61enme:

OCYIIECTBIISITh KOMMYHHKAIIUU BO BCeX cepax >KU3HU;

pacro3HaBaTh HeBepOaJbHbIE CpEACTBA OOIIEHUS, MOHMUMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, PACIO3HABATH MPENNOCHUIKM KOH(JIUKTHBIX CUTyallud |
CMSITYaTh KOH(IUKTHI;

BIAJeTh  Ppa3IMYHBIMU  croco0amMu  OOIIEHUS M B3aUMOJEHCTBUS,
apryMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMATYaTh KOH(MIMKTHBIE CUTYaIUH;



Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHHSI C HCMOJIb30BAaHHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHasA AesITeJIbHOCTD:

MOHMMATh U KCMOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATbHOU
paboThI;

BBIOMpaTh TEMAaTUKY M METOIbl COBMECTHBIX IEHUCTBUU C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXJ0T0 YJICHA KOJUIEKTUBA,

NPUHUMATh €M  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh JIEUCTBUS MO HUX JOCTHKECHUIO: COCTABJATH IUIAH JCHUCTBUM,
pacupenensiaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pEe3YJIbTaThl
COBMECTHOM paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIaJa M KaXKJI0T0 Y4aCTHUKA KOMAaH Il B OOIININ
pe3yabTarT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaraTh HOBBIE TPOCKTHI, OLEHHBATh UJEHU C TO3UIUUA HOBU3HHI,
OPUTHHAJIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TTO3UTUBHOE CTPATETMYECKOE TIOBEJICHUE B Pa3IMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpaKeHUE, OBITh HHUITUATUBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIE 1eliCTBUS

1) camoopranuszanms:

CaMOCTOSITEJIbHO OCYLIECTBIIATH IMO3HABATEIBHYIO JEATEIBHOCTh, BBISABIATH
po0JIeMBbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIIbHON
JESTENbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATEILHO COCTABJIATH IIJIaH PEIICHUS TPOOIIEMBI C YUETOM UMEOITUXCS
pPECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUMH;

JaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHUI;

JieaTh OCO3HAHHBIN BHIOOD, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
peleHue;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW DJPYAWINH B
pa3HbIX 00JIACTAX 3HAHWN, TIOCTOSHHO TIOBBIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIN YPOBEHB.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalUsIM, BHOCHUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LEISAM;

BJIaJeTh HABBIKAMU  MO3HABATENbHOM  pediekcuu Kak  OCO3HAHHUA
COBEpULIAEMBIX JECUCTBUM M MBICIUTENBHBIX TMPOLECCOB, MX pE3YJIbTaTOB U



OCHOBAaHMM, MCIOJb30BaTh MPUEMBI peIIEKCUU ISl OLEHKU CHUTyallud, BHIOOpA
BEPHOTO PEIICHUS;

OLICHMBATh PUCKU U CBOEBPEMEHHO NMPUHUMATH PEIICHUS TI0 UX CHIDKCHHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl JPYTUX TPU aHaJIU3€ pe3yJIbTaToOB
JEATEIIbHOCTH.

3) npuHATHS Ce0H U APYTrUX:

MPUHUMATh ce0sl, MIOHUMAsi CBOU HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NPU aHaJIU3€ pe3yJIbTaToB
NEATEIIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKY;

pa3BUBaTh CIIOCOOHOCTH MTOHUMATh MUP C TTO3UIIUU JIPYTOTo YeI0BeKa.

HPEIMETHBIE PE3YJIbTATDBI

B mnpouecce uzydenus kypca HH(POpPMATUKH YIIIyOJEHHOro YpoBHsS 6 10
Kacce 00ydaromuMucs Oy1yT TOCTUTHYTHI CIEAYIOIINE MPEAMETHBIE PE3YJIbTATHI:

BJIQJICHHE TPEICTaBICHUSIMH O poJu WHGOPMAIMM U CBSA3AHHBIX C HEU
MPOIIECCOB B TMPHUPOJAC, TEXHUKE U OOIIECTBE, IOHATHAMHU «UHOOPMALIH,
«MH(OPMALIMOHHBIN MPOIIECCH, KCUCTEMAY, KKOMIOHEHTHI CUCTEMBI», «CUCTEMHBIH
ah ey, «mHDOpPMaLIMOHHAS CUCTEMAY, «CUCTEMA YIIPABIICHUS,

BJIQJICHHE METOJaMU TMoucka wuHpopmammu B ceTd HHTepHET, yMeHue
KPUTHYECKH OIICHUBATh HH(OPMAIIHIO, TOTYICHHYIO U3 ceTu MHTepHeT;

YMEHHME XapaKTepu30BaTh OOJbIINE JaHHbIE, TPUBOJAUTH IPUMEPHI
UCTOYHUKOB MX TOJY4YEHHMs] W  HAlpaBJICHHUs  HCIOJIb30BAaHUS, YMEHHUE
KJIacCU(PUIIMPOBATh OCHOBHBIE 33JaUud AaHAJIW3a JaHHBIX (MPOTHO3MPOBAHUE,
KJaccupukanus, KJIacTepU3alus, aHaIm3 OTKJIOHEHHI ), MOHUMATh
NOCJIEI0BATEIbHOCTD PEIICHUS 3a/1a4 aHAJIM3a JaHHBIX: cOOp MEPBUYHBIX JTaHHBIX,
OYUCTKAa M OIICHKa KauecTBa JaHHBIX, BBIOOp W/WIM TOCTPOEHUE MOJEIH,
npeobpazoBaHue JAHHBIX, BU3YAIU3AlHsl JAHHBIX, HHTEPIPETAIUs Pe3yIbTaTOB;

MOHMMAaHHWE OCHOBHBIX MPHHIIMIIOB YCTPOHCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAlIMOHAPHBIX M MOOWMIIBHBIX KOMIIBIOTEPOB, TCHICHIIUN Pa3BUTHS
KOMIBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHUE HaBbIKaMHU pabOThl C ONMEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJIaMU ITPOTPAMMHOT0 0OeCIIeUeHUs AJI PEIeHHs YUeOHBIX 3a1a4 10 BEIOpaHHON
creuain3aluu;

HaJIM4Ke MPEJCTABICHUN O KOMIIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM
MUpe, 0 0a30BbIX MPUHIIUIIAX OPTaHU3ALNUN U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
cereil, 00 oOmMX NpUHIUNAX pa3paboTKu M (HYHKIMOHUPOBAHHUS WHTEPHET-
MIPUJIOKEHUM;



MOHUMAaHUE yrpo3 HHPOPMAIIMOHHON 0€3011aCHOCTH, UCIIOJIb30BAaHUE METOIOB
U CPEACTB MPOTHBOJCUCTBHUS STUM YIrpo3aMm, COOJIOJieHHe Mep Oe30MacHOCTH,
NPEAOTBPAIIAIONINX HE3aKOHHOE PACHPOCTPAHECHHE TEPCOHAIBHBIX JIAHHBIX,
coOmoeHre TpeOOBaHUN TEXHUKH O€30MaCHOCTH M TUTHEHBI MpU paboTe C
KOMITBIOTEPAMHU U APYTMMH KOMIIOHEHTaAMH LH(PPOBOrO OKPYKEHHUs, TOHUMAHUE
MIPaBOBBIX OCHOB HCIIOIH30BAHUS KOMIIBIOTEPHBIX MPOrpaMm, 0a3 JaHHBIX U pabOThI
B cetu MHTEpHET;

MOHMMAHUE OCHOBHBIX TMPHUHIMIIOB JAUCKPETU3ALUA PA3JIMUYHBIX BUJIOB
uHbOpMaIlMK, YMEHHE ONpeNeniaTb HHPOPMAIMOHHBIE OO0BEM TEKCTOBBIX,
rpaMUecKux M 3BYKOBBIX JaHHBIX MPHU 33JlaHHBIX MapaMeTpax JHCKPETH3aluH,
YMEHUE OIPEIEISITh CPEAHIO0 CKOPOCTh IEpeaduy JaHHbIX, OLICHUBATh U3MEHEHNE
BpEMEHHU TMepeayr TpU HU3MEHEHHH WH(GOPMAIIMOHHOTO O0BbEMA MaHHBIX H
XapaKTEPUCTHUK KaHaJa CBA3H;

YMEHUE KCIONb30BATh NMPU PEUICHUH 3a/1ay CBOMCTBA MO3UIIMOHHOW 3alUCH
YUCEJI, AJITOPUTMA ITOCTPOEHUS 3aIIMCH YUCIIA B TO3UIIMOHHON CUCTEME CUUCIICHUS
C 3aJlaHHBIM OCHOBAHHUEM M IIOCTPOEHHUs YHUCIA IO CTPOKE, COJEpKAILEH 3aIHCh
3TOTr0 YMUCJIA B TO3UIIMOHHON CUCTEME CUHUCIIEHUS C 33JaHHBIM OCHOBAaHHUEM, YMEHHE
BBINIOJIHATH apU(PMETHUECKHUE ONepallii B TO3ULIMOHHBIX CUCTEMAX CUHUCIICHUS;

YMEHUE BBINOJHATH MPe0oOpa30BaAHMS JIOTUUECKUX BBIPAXKEHHUM, HCIIONb3Ys
3aKOHBI aNreOpbl JIOTUKH, YMEHUE CTPOUTH JIOTUYECKOE BBIPAXKEHUE B
JU3BIOHKTUBHON W KOHBIOHKTUBHOW HOPMAJIbHBIX (hOpMax MO 3aJIaHHOW TaOJUIle
VMCTUHHOCTH, HUCCJIEN0BATh O0JACTh MCTUHHOCTU BBICKA3bIBaHUS, COAEPIKAIIETO
NepeMEHHBIE, PEIIATh HECI0KHbBIE JTJOTUYECKUE YPABHEHUS U CUCTEMbI YPaBHEHUIA;

NOHMMaHuEe O0a30BbIX AIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uHbopMaluu (3amUCh YMCEN B MO3UIMOHHON CUCTEME CUMCIICHUS, HAaXOXJACHUE
BCEX MPOCTHIX YHMCEI B 3aJJaHHOM JMara3oHe, 00paboTka MHOTOPa3psIAHbBIX LETbIX
YHCEeJl, AHAJIU3 CUMBOJIBHBIX CTPOK U JAPYTHX), AATOPUTMOB MTOMCKA U COPTUPOBKH,
YMEHUE ONpPEAeNATh CI0XHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX alrOPUTMOB
(cyMMUpOBaHHE JJIEMEHTOB MacCHMBa, COPTHPOBKAa MaccuBa, IepeOOpHbIE
aJITOPUTMBI, IBOMYHBIA MOUCK) U MPUBOJUTH MPUMEPHl HECKOJIBKUX aJTOPUTMOB
Pa3HOM CIOKHOCTH JJIsl PEIIECHUS OJHOW 3a/1a4u;

BJIAJICHUE YHUBEPCAJIbHBIM S3BIKOM IMPOTrPaMMHUPOBAHUSI BBICOKOTO YpPOBHS
(Python, Java, C++, C#), npenacraBieHus MU O O0a30BBIX THUMAaX JaHHBIX U
CTPYKTYypax JaHHBIX, YMEHHE HCIOJIb30BaTh OCHOBHBIC  YIPaBISAIONIUE
KOHCTPYKLMH, YMEHHUE OCYILIECTBIATh AHAINW3 HPEIJOKEHHOM MPOTrpaMMBbI:
ONPEENATh PE3YNbTAThl PA0OTHI MPOTPAMMBI MPHU 33JaAHHBIX MCXOJIHBIX JAHHBIX,
ONpENEIATh, NPU KAKUX HCXOJHBIX JTaHHBIX BO3MOKHO TMOJIYYEHHE YKAa3aHHBIX
pe3ynbTaTOB, BBIABISTH JIAHHBIE, KOTOPbIE MOTYT MPHUBECTH K OIIMOKEe B padoTe
nporpaMMel, (GOPMyYIHPOBATH MPEATIOKEHHUS MO YIYUIIEHUIO TPOrPaMMHOTO KOJIa;



YMEHUE CO3/1aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI U
JIEMOHCTPALIMOHHBIE MaTEepUANIbl C UCIIOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX
MPOTPAaMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE UCTIOJIB30BATh 3JICKTPOHHBIE TAOIUIIBI AJIs1 aHATIN3a, IPEACTABIICHUS U
00paOOTKH JaHHBIX (BKJIIOYAs BBIUMCICHHE CYMMBI, CPEIHETO apu(PMETHUECKOTO,
HAauMOOJIBIIIET0O W HAWMEHBIIETO0 3HAYCHWH, pelIeHue YpPaBHEHHUM, BBIOOP
ONTUMAJIBHOTO  pEeIlIeHus, TMOoA0Op JMHUU  TpEeHJa, pelIeHue  3ajad
IIPOTHO3UPOBAHUS).

B mpouecce uzydenus kypca MHPOpPMATHKH YriIyOn€HHOTrO ypoBHS 6 11
K1acce 00yJaronuMucs OyTyT JOCTUTHYTHI CISAYIOIIHE TPEIMETHBIE Pe3yIbTaThI:

YMEHHE CTPOUTHh HEpPaBHOMEpHBIE KObl, JOMYCKAIOUIMEe OJHO3HAYHOE
JEKOIUPOBaHUE COOOIIEHUN (TpeduKCHBIE KOABI), HCIOJIb30BATH IMPOCTEHIINE
KOJIbI, KOTOpBIE TO3BOJIAIOT OOHAPYKMBATh U UCHPABIIATH OMIMOKK MPH TMepenaye
JAHHBIX, CTPOUTH KOJ, 00ECIEeYMBAIOUINI HAWMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOILEHUs NPU HU3BECTHON YacTOTE CHUMBOJIOB, MOSCHSATH NPUHIUIIBI
paboThI MPOCTHIX AITOPUTMOB CKATHSI JTAHHBIX;

YMEHHE pelllaTh aJTOPUTMUUYECKUE 3ajjaud, CBSI3aHHBIE C aHAJIU30M Trpados
(33124 MOCTPOCHUS ONTUMAIILHOTO ITyTH MEXIy BepIIMHAMu Tpada, orpeneaeHus
KOJIMYECTBA PA3NUYHBIX TyTed MEXIy BepIIMHAMH OPHEHTUPOBAHHOTO
alMKJIMYECKOro rpada), yMeHre UCIoIb30BaTh AEPEBbs PU aHATN3E U OCTPOECHUH
KOJIOB U JUIsl IPEACTABIICHUS apU(PMETHUECKUX BBIPAKEHHUM, MIPU pELICHUH 3a/1a4
MIOWCKAa W COPTUPOBKH, YMEHUE CTPOUTH JEPEBO UTPHI MO 33JaHHOMY alTOPUTMY,
pa3pabaTeiBaTh 1 000CHOBBIBATH BHIMTPHIIIHYIO CTPATETHIO UTPHI;

yMEHHE pa3padaTbiBaTh W pEANN30BBIBATH B BHUAEC NporpamMM 0Oa3oBbIC
aJITOPUTMBbI, YMEHHUE HCIOJIb30BAaTh B MPOrPaMMAax JAHHBIE PA3IMYHBIX THUIIOB C
y4€TOM OTpaHMUYEHUI Ha JUana3oH UX BO3MOXKHBIX 3HAUY€HUH, MPUMEHSTH NpU
pEIICHNH 3a/1a4 CTPYKTYPhI JaHHBIX (CIUCKH, CIIOBApH, CTEKU, OUEPEIN, IEPEBH),
UCTIONB30BaTh 0a30BbIE OMEpalid  CO CTPYKTypaMH JaHHBIX, TPUMEHSTH
CTaHJIapPTHBIE U COOCTBEHHBIEC MOAMPOrPAMMBI JIJIs1 00paOOTKH YHCIIOBBIX TaHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJIB30BaTh TPH pa3paboTke MporpaMM OHOITUOTEKH
HOJIMpPOrpaMM, 3HaTh (YHKUHMOHAJIbHBIE BO3MOXXHOCTH HHCTPYMEHTAJIbHBIX
CPEICTB Cpelbl pa3paboTKH, yMEHUE UCTIOIh30BaTh CPECTBA OTIAIKH MPOTPAMM B
cpelie MpOorpaMMHUPOBaHUS, YMEHUE IOKYMEHTHUPOBATH IPOTPAMMEI;

yYMEHHE CO3/aBaTh BeO-CTPaHHULIBI,

BJIa/ICHE OCHOBHBIMU CBEJCHUSIMU 0 0a3ax JaHHBIX, UX CTPYKTYpE, CPEACTBAX
co37aHusl U pabOThl C HUMH, YMEHHUE HCIOJIb30BaTh TAOJWYHBIE (PENSILIMOHHBIE)
0a3bl JaHHBIX (COCTaBIATH 3aMpPOCHl B 0a3axX JAHHBIX, BBIIOJHITH COPTUPOBKY U
MOMCK 3amuced B 0a3ze JaHHBIX, HAIMOJHATH pa3paboTaHHyio 0a3y HaHHBIX) U
CHPaBOYHBIE CUCTEMBI;



YMEHHE UCIOJIb30BaTh KOMIIBIOTEPHO-MaTEMAaTHUECKUE MOJICIH I aHAJIHA3a
O0O0BEKTOB U MPOIIECCOB: GOPMYIUPOBATH II€]Tb MOJICTUPOBAHHSI, BHITIOIHITH aHAIH3
pE3yNIbTAaTOB, TMOJYYCHHBIX B XOJIE¢ MOJICITMPOBAHUS, OICHHBATh COOTBETCTBHE
MOJIETI MOJIEIUPYEeMOMY OOBEKTY WM TPOIeCcCy, MPEICTaBIsATh pPE3yIbTaThl
MOJICTTUPOBAHUS B HArJISITHOM BUJIC;

YMEHHE OpraHW30BBIBATh JIMYHOC WH(MOPMAMOHHOE TPOCTPAHCTBO C
UCTIONIb30BAaHUEM PA3UYHBIX CPEACTB MHU(PPOBBIX TEXHOJOTUH, TIOHUMaHHUE
BO3MOXKHOCTEH LHU(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYyT, ITHUPPOBBIX
00pa30BaTENbHBIX CEPBUCOB;

MOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB Pa0OThI, BO3MOKHOCTEH M OTpaHUYCHUS
NPUMEHEHHUS TEXHOJIOTUH MCKYCCTBEHHOT'O WHTEIUIEKTa B Pa3iIMUYHBIX OOIACTSX,
HaJIMYMe TPEJCTABICHU O Kpyre pelraeMbIX 3aJad MAallMHHOTO OOY4YeHHUs
(pacnio3HaBaHMs, KJIaCCU(UKAIMU U MPOTHO3UPOBAHMS) HAJIHUWE MPEACTABICHUIA
00  WCTHOJB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTUA B Pa3IAYHBIX
npodeccruoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/m Kontpoabnbsie IlpakTuueckue
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. lludposasi rpaMoTHOCTH
11 Komrmbrotep - yHHBEpcanbHOE YCTPOUCTBO 6
' 00pabOTKU JaHHBIX
1.2 [IporpammHuoe obecrieueHne
1.3 KomnbrotepHsie cetu 5
1.4 HNudopmanronHas 6€301macHOCTh 2
Hroro no pazneny 24
Pa3nea 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue nHpopmanuu B
2.1 Pei dopman 19 2
KOMIIbIOTEpE
2.2 OcHOBBI anreOpsl JIOTUKU 14 1
2.3 Komnerotepnas apupmernka 7 1
Uroro no pazaeny 40
Paszpnen 3. AnropurMbl 1 NPpOrpaMMHpPOBaHUeE
3.1 BBeneHune B nporpaMMupoBaHue 16 0.5
3.2 BcnomorarenbHble anropuTMbl 2
33 UucnenHble METObI 3
34 AAropuTMBbI 00pabOTKH CHMBOJIBHBIX 5 |

JaHHBIX




3.5 ‘ AnropuTMbI 00pabOTKH MacCHBOB 10 3.5
Hroro no pasneny 44
Pasznen 4. UnopManmoHHbIe TEXHOJIOTUH
4.1 OOpaboTKa TEeKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanus3 JaHHBIX 8 3
Hroro no pasneny 14
PesepBHOE Bpems 14
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM nupposbie
Ne i/m P Kourpoububle IIpakTHyeckue (ubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nea 1. Teoperuyeckue 0CHOBbI HH(POPMATHKH
Wudopmanius u nHGOpMaIIOHHBIE
1.1 Popua Popuar 10 25
MPOLIECCHI
1.2 MonenupoBanue 8 2
Wroro no pazaeny 18
Pa3nes 2. AiropuT™Mbl M IPOrpaMMHUpPOBaHue
2.1 DJIEMEHTHI TEOPUHU AITOPUTMOB 6 1
2.2 AJNTOPUTMBI U CTPYKTYPbI JaHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO
23 PHEHTHD 16 45
MpOrpaMMHUPOBAHUS
Hroro no paszneny 50
Paznen 3. UndopmaunoHHbie TEXHOJIOTHH
31 KoMmnproTepHO-MaTeEMaTHUECKOE g )
' MOJIEJTUPOBAaHUE
3.2 bas3rer qaHHBIX 10 4
3.3 Be0-caiitbr 14 4
34 Kommprorepnas rpaduxa 3.5
3.5 3D-MonenupoBaHue 3
Hroro no pazneny 48




PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

20
136

36.5







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

TpeOoBaHuUs TEXHUKU
0€30MacHOCTH ¥ TUTUEHBI TIPH
paboTe ¢ KOMIbIOTEpaMH U
JIPYrUMH KOMIIOHEHTAMH
U(PPOBOTO OKPYKEHHS

[TpuHIMIIBI pabOTHI
KOMIIBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM

OOMeH TaHHBIMU C TTOMOIIBIO
mH. KoHTposiepsl BHEITHUX
YCTPOMCTB

KoaudecTBO 9acoB

Bcero

KonTpoJbHbIE
padoThI

IpakTnyeckue
padoThI

Jara
U3y4YeHUS

DJIeKTPOHHbIE HH(PPOBBIE
o0pa3oBaTe/IbHbIEe pecypchl

https://m.edsoo.ru/CDSO7FZIH

https://m.edsoo.ru/4P3NA492H

https://m.edsoo.ru/OYWKB3FCY

ABTOMAaTHYECKOE BBIIIOJIHEHNUE
IPOTPaMMBI ITPOIECCOPOM

https://m.edsoo.ru/Q7PPNKKNJ

OneparnBHas, NOCTOSHHAS U
JOJITOBPEMEHHAsI TaMSATh.
KonTtpomteps! BHEIIHMX
ycTporcts. [Ipsamont noctyn k
namsTH

https://m.edsoo.ru/OEEPU9XZM

COBpCMeHHLIC KOMITIbIOTCPHBIC
TCXHOJIOTHNH

[Iporpammuoe obecnieuenue
KOMITBIOTEPOB, KOMITBIOTEPHBIX

https://m.edsoo.ru/ALDEXFU8W

https://m.edsoo.ru/FVO1UDPU4




CUCTEM U MOOUIIbHBIX
YCTPOMCTB

CucremMHOe porpaMMHOE
obecneuenue. OnepanuoHHbIE
CHUCTEMBI

https://m.edsoo.ru/40RW2NT20Q

Yrunutel. [paiiBepsl
ycrporcts. [lapamiensHoe
IPOrPaMMUPOBAHUE

https://m.edsoo.ru/6NYUZLBEM

10

11

Nucrannguusa n
JIEUHCTAISIUA IPOrPAMMHOIO
o0ecrieueHus

daiinoBble CUCTEMBI.
[TpuHIMTIBL pa3MeIeHUs |
UMeHOBaHUs (paiiiioB B
JIOJITOBPEMEHHOM MTaMSITH.
[[TaGs10HBI /U1 ONMCAHUS TPy
daiinoB

https://m.edsoo.ru/FO6KMVI9HO

https://m.edsoo.ru/2GG4H5WES

12

3akoHonarenscTBO Poccuiickoi
®denepannu B 007IaCTH
MIPOrpaMMHOTO 00€CTICUeHUS U
JTAaHHBIX

https://m.edsoo.ru/ZSHTK9R2R

13

14

[TpuHIMIBI TOCTPOCHUS U
amrmapaTHble KOMIIOHEHTHI
KOMITBIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI

Cetp UHTEpHET

https://m.edsoo.ru/UP2LZYRRS

https://m.edsoo.ru/BUKD6H662




15

16

Pa3nenenue IP-cetn Ha
IIOJCETH C IOMOIIBIO MACOK
nojicereit

CerteBoe AAMHUHUCTPHUPOBAHUC

https://m.edsoo.ru/B85T9GBUN

https://m.eds0o0.ru/WI9QQKTKUQ

17

Buasl nesTenbHOCTH B CETH
WNurepuer. CepBucsl
Hurepnera. ['ocynapcTBeHHBIE
3JIEKTPOHHBIE CEPBUCHI U

yCIyTH

https://m.edsoo.ru/G3N7WU91L

18

19

20

WNndpopmanmonnas
0e30MmacHOCTh
BpenoHocHbIe IporpaMMHOE
00ecCIeYCHNE U METOIbI
OOpBLOBI C HUM

[TpakTuyeckas pabora no Teme
" AHTUBUPYCHBIE TPOIPaMMBI"

https://m.edsoo.ru/UKKSRFKUA

https://m.edsoo.ru/Z196J96WA

https://m.edsoo.ru/2MUORPEFZW

21

OpraHmauHs{ JIMYHOT'O apXHBa
uH(popmanuu. PezepsHoe
konupoBanue. [TaponpHas
3allUTa apxuBa

https://m.edsoo.ru/3762V5S53

22

23

24

[udposanue faHHBIX
Anroput™ mmdposanus RSA.
Creranorpadus
[TpakTrueckas paboTa 1o Teme
"HludpoBanue qaHHbIX"

https://m.edsoo.ru/SHBM 1MNPS

https://m.eds00.ru/NONXTMTGC

https://m.edsoo.ru/ WOSDBEAHK

25

WUndopmarnus, 1aHHbIE U
3HaHus. MHpopmannoHHbie

https://m.edsoo.ru/KKHOVPYS8T




26

IPOIIECCHI B IPUPOJIE, TEXHUKE
1 00IIIeCTBE

HemnpeprIBHBIE 1 TUCKPETHBIE
BEJINYMHBI ¥ CUTHAJIBI.
Heo0xonumocTts
JMCKpeTu3auy nHopManuy,
IIpEAHA3HAYEHHOU IS
XpaHEeHHs, Iepeiadn U
00paboTKH B IUPPOBBIX
cucreMax

https://m.edsoo.ru/ITUXPVOKAR

27

JIBoruHOE KOJMPOBAHUE.
PaBHOomepHBIE 1
HEPaBHOMEPHbIE KOJIbI.
JexoaupoBaHue COOOIIECHUH,
3alMCaHHBIX C TOMOILBIO
HEPAaBHOMEPHBIX KOJIOB

https://m.edsoo.ru/2RN2VP5UY

28

VYcenosue @ano. [locTtpoenue
OJIHO3HAYHO JEKOJIUPYEMBIX
KOJIOB C ITOMOILBIO JepeBa.
I'pad An. A. Mapkosa

https://m.edsoo.ru/RSNZPODAM

29

30

EnvHuLBI N3MEpeHns
KOJIMYECTBA MHPOPMAIIIH.
An¢aBUTHBIN TOAX0]T K OLICHKE
KOJIMYecTBa MHGOpMauu

CHCTEMEBI CUNCIICHUS

https://m.edsoo.ru/XT1VEDUDE

https://m.edsoo.ru/8VESVISFV

31

ITepeBon uncen U3 ogHOU
CHUCTEMBbI CUUCIIEHUS B IPYTYIO

https://m.edsoo.ru/YZ9H2 ALXL




32

33

34

I[BOI/I‘IHEUI, BOCBMEpHUYHAA U
meCTHaAuaTCpuIHas CUCTCMbL
CUUCJICHUA, CBA3b MCKY HUMU

I[BOI/I‘IHEIH, BOCBMEpHUYHAA U
meCTHaauaTCpuIHas CUCTEMbL
CUHUCIICHUA, CBA3b MCKIY HUMU

I[BOI/I‘IHaSI, BOCBMCpHUYHAA U

meCTHaauaTCpuIHasd CUCTCMbI
CUHUCJICHUA, CBA3b MCXKIAY HUMU

https://m.edsoo.ru/FO2E2DBV6

https://m.edsoo.ru/IGDVA9SGD

https://m.edsoo.ru/LX92H6UIO

35

ApudmeTnieckue onepaiy B
MO3UITMOHHBIX CUCTEMAaxX
CUHCTICHUS

https://m.edsoo.ru/MH6ZNN4 XX

36

37

TpouuHasi ypaBHOBEILICHHAs
CHCTEMa CUUCIIEHUS

I[BOH‘-IHO-I[GC?ITI/I‘-IHEIH CHUCTCMa
CUHCIICHUA

https://m.edsoo.ru/BJ1Z3E4YS

https://m.edsoo.ru/W6YFFD1CM

38

39

40

KoaupoBanue TekcToB
PactpoBoe xonupoBanue
M300paKeHHI

[TpakTryeckas pabora o Teme
"Iuckpernsanus rpaguueckon
uHpopmanuu"

https://m.edsoo.ru/85PJ7KP5T

https://m.edsoo.ru/ZJ1X9S61P

https://m.edsoo.ru/NZE9X44S1

41

[[BeToBBIE MOAENHN. BekTOpHOE
KoupoBaHue. Popmatel
daiinos. TpéxmepHas rpaduka.
O®pakranpHas rpaduka

https://m.edsoo.ru/9ZT7ZBZ14]

42

KomupoBanue 3Byka. OneHka
nH(pOpMalMOHHOTO 00BEMA

https://m.edsoo.ru/CG4SSYIAG




43

44

3BYKOBBIX JAaHHBIX IIPU
3a/1aHHBIX 4aCTOTE
JUCKPETU3ALUHU U Pa3psIHOCTH
KOJIMPOBaHUsA

[TpakTrueckas paboTa 1o Teme
" luckpeTusanus 3ByKOBOM
uHpopmanuu"

OcHOBBI aIreOphl TOTUKU

https://m.edsoo.ru/RSQ2WIEUJ

https://m.edsoo.ru/KB7YAOUZR

45

46

47

48

Jlornueckue onepanuu.
TaGmuIsl UICTUHHOCTH

Jloruveckuie BBIPAKEHUSI.
Jlornueckue TOXK/IeCTBA.
JlokazaTenbCTBO JIOTHUYECKUX
TOXJECTB C IOMOIIBIO Ta0JIHII
NUCTUHHOCTHU

[TpakTryeckas pabora o Teme
«[Toctpoenue u ananu3 TabIUILL
UCTHHHOCTH B Ta0JIMIHOM
poreccope

Jlornueckue onepanyu u
olepalru HaJ MHOXKECTBaAaMH

https://m.edsoo.ru/5YX5UNS75

https://m.edsoo.ru/DL66JCD8M

https://m.edsoo.ru/5519KLUHS8

https://m.edsoo.ru/UAZ4JF466

49

Jlornueckue onepanuu u
orepanuy HaJl MHOYKECTBaMHU

https://m.edsoo.ru/EQ1D7V7DT

50

3aKoHbI aNreOphl JOTHKH.
OKBUBAJICHTHBIE
npeoOpa30BaHMsl JIOTHYECKUX
BBIPKECHUI

https://m.edsoo.ru/F2ADGUMRA




51

52

53

Jlornueckue ypaBHEHHUs U
CUCTEMBI YPaBHEHUU

Jlornueckue QyHKIUH.
3aBHCUMOCTh KOJIMYECTBA
BO3MOXHBIX JIOTHYECKHX
(GYHKIUH OT KOJMYECTBA
aprymeHToB. [loHbIe CUCTEMBI
JOTHYECKUX (DYHKIHUN

Kanonuueckue Gpopmbl
JIOTUYECKHUX BBIPAKEHHH.
CoBepuieHHbIE

T3 BIOHKTHBHBIE U
KOHBIOHKTHBHBIE HOPMAaJIbHBIE
(bOpMBI, ANTOPUTMBI UX
MOCTPOCHHS 10 TabHIIe
UCTHUHHOCTHU

https://m.edsoo.ru/4LLNS3VNG

https://m.edsoo.ru/491 YOOXBS

https://m.edsoo.ru/FUSISBD59

54

55

Jlornueckue 3eMEHTHI B
COCTaBE KOMIIBIOTEPA
Tpurrep. Cymmarop.
MHoropa3spsIHbIi CyMMaTop

https://m.edsoo.ru/FJWV9VRIM

https://m.edsoo.ru/RFYE1IA1]

56

IToctpoenne cxem Ha
JIOTHYECKHX DJIEMEHTaX. 3al1Ch
JIOTUYECKOTO BBIPAXKEHUS 110
JIOTUYECKOM cXeMe

https://m.edsoo.ru/BC2CBFQZU

57

MukpocxeMbl U TEXHOJIOTHSI UX
IIPOU3BOJICTBA

https://m.edsoo.ru/G6GAVB3DO0

58

[IpencraBienue 1enbIx yucen B
MMaMsATU KOMITIBIOTEPA.
OrpaHr4eHHOCTh Juana3oHa

https://m.edsoo.ru/IXLRU&8ZU4




59

60

61

Yucell IPpU OTpaHUYECHUN
KOJIMUECTBA Pa3psoB.
IlepenosiHeHUE pa3psaHOM
CETKH

be33nakoBbIe M 3HAKOBbBIE
IaHHble. 3HAKOBBINA OWUT.
JIBOMYHBINA TOTOJIHUTEIIbHBIN
KO/l OTPUIIATEIbHBIX YUCEI

IToOuTOBBIE JIOTHYECKHE
onepanuu. Jloruyeckui,
apuPMETUYECKUNA U
HUKINYECKUH CIABUTH

[[IndpoBaHue ¢ MOMONIBLIO

MOOMTOBOM OTIEPALHH
«uckimouaromee UJIN»

https://m.edsoo.ru/OFZEI3VFR

https://m.edsoo.ru/YFPSYSUSW

https://m.edsoo.ru/HGUFCRDKS

62

IIpencraBnenue u XpaHeHUE B
IIamMsIaTHu KOMHI)IOTepa
BEIIIECTBEHHBIX YHCET

https://m.eds00.ru/SOKOOKDI1F

63

BrinosineHue onepanuii ¢
BEIIIECTBEHHBIMU YHCIIaMH,
HAKOIUIEHUE OLIMOOK MU
BBIUHCIICHUSX

https://m.edsoo.ru/531773CKU

64

[IpakTuyeckas pabora o Teme
«M3y4yenne nopas3psIHOTro
MAIIMHHOTO MPEACTABICHUA
OEJIbIX U BEIHIECCTBECHHBIX
qHCeI»

https://m.edsoo.ru/FM00O3T4J8

65

AHanM3 alropuTMOB

https://m.edsoo.ru/IBLT792MB




OTansl pE€UICHUSA 3a1a4 Ha

KOMITBIOTEPE.

66 HNHcTpymMeHTanpHbIE CPEACTBA: https://m.edsoo.ru/ROTSRZCM9
TPAHCIISTOP, OTIATUHK,
POQUITUPOBIIIK
Cpena nporpaMMHpOBaHHS.
Komnusitius u uaTepniperanus

67 nporpamm. BupryaibHsie https://m.eds00.ru/Q2UVOL Y7
MaiuHbl. UHTerpupoBanHas
cpena pa3paboTKu

68 MeTo/ibl OTJIaIKK MPOrpPaMM https://m.edsoo.ru/MN3HU4FKQ
Tunel NepeMEeHHBIX B SI3bIKE

69 https://m.eds00.ru/TJ965G8F9
IporpaMMHUPOBaHUS

70 O0paboTKa ebIX YUCe https://m.edso0o0.ru/D84SSWQGF
O6paboTKa BeIeCTBEHHBIX

71 https://m.edsoo.ru/DWAC3VBT3
qucen

72 Caryuaitibie I{ https://m.edsoo.ru/PXWZX2CC6
TMICEeBIIOCTYyYaiiHbIC Yncia

73 Bernenus. CnoxxHble yCIOBUS https://m.edsoo.ru/CTTPTWB96

74 [{uKBI € ycnoBrEM https://m.edsoo.ru/TYOTSY8QW
[ukJsel MO mEpEMEHHOM.

75 BzanmozamensemocTsb https://m.edsoo.ru/E4AB3FET37
pa3IMYHBIX BUIOB IIUKJIOB
O06paboTka HaTypaTbHBIX

76 4HCEN C UCTIOJIB30BAHUEM https://m.edsoo.ru/CUH84DHHO
[IUKJIOB

77 Haxoienertue eex mpocthix 0.5 https://m.edsoo.ru/KQAFQ6HKQ

YHrCCJI B 3aJTaHHOM JHUaI1a3oHC




78

[IpakTrueckas paboTta 1mo Teme
«Pemrenue 3agad METOJIOM
niepedopa

I/IHBapI/IaHT IIHKJIa

https://m.edsoo.ru/VIJHSVDIC

79

80

81

JIoKyMEHTHPOBaHHUE IPOrPaMM
O6paboTka TaHHBIX,
XpaHsmxcs B gannax
Pa3zbuenue 3agaun Ha
Moa3aJa4un

https://m.edsoo.ru/AFZLCO81N

https://m.edsoo.ru/9M32A105T

https://m.edsoo.ru/0OEOISV7F

82

Hcnonp3oBanue cTaHIapTHON
OMOJIMOTEKH A3BIKA
IPOTPaMMHUPOBAHHUSL.
IMoaknrouenne OMOINOTEK
MOJMPOrPaMM CTOPOHHHX
IIPOU3BOIUTEIICH

https://m.edsoo.ru/5S1R9T4MJK

83

84

85

[MoxmporpamMmsl (TIporierypsl 1
yHKIHH)

[ToanporpaMMmsl (poueaypsl U
bynxian)

[TpakTryeckas pabora o Teme
"Pa3zpaboTka noanporpamMm"

https://m.edsoo.ru/QDFZXIZNA

https://m.edsoo.ru/N1KUL4SWE

https://m.edsoo.ru/SWDX3791J

86

Pexypcns. PexypcuBHble
00BeKTHI ((hpaKTabl).
PexypcuBHbIe iponieAypsl 1
¢ynkuuu. McnonszoBanue
CTEKa JJIsl OpraHu3aluu
PEKYPCUBHBIX BBI30BOB

https://m.edsoo.ru/GKZY59X7B




87

88

[IpakTrueckas paboTta 1mo Teme
"PexkypcuBHbIE
HOANPOrpaMMbl”

MoayJibHBIN TPUHIIUIT
MIOCTPOEHUS MPOTPaMM

https://m.edsoo.ru/YSAVNBOQV

https://m.edsoo.ru/MAT4D3MB6

89

90

91

92

YuciaeHHble METOIBI

[TpakTrueckas paboTa 1o Teme
«HuCIIeHHOE pelIeHUe
YPaBHEHUI»

Hcnonn3oBanue
JIUCKPETU3aIlUU B
BBEIUHCIUTEIbHBIX 3aa4ax

[IpakTuyeckas pabora 1o Teme

«IpubamxEHHOE BBIYUCIICHUE
JUTMH KPUBBIX U ILJIOIIAIEH

buryp»

https://m.edsoo.ru/ZAK95AAS5D

https://m.edsoo.ru/URWB7XSMQ

https://m.edsoo.ru/7QP541UWR

https://m.edsoo.ru/SH4ENJ7PH

93

[IpakTuyeckas pabora o Teme
«ITonck makcumyma
(MuHMMYMa) QYHKIIUNI»

https://m.edsoo.ru/7CM1EQ0SM

94

O6paboTka CUMBOJIBHBIX
JAHHBIX. AJITOPUTMBI
00pabOTKH CUMBOJIBHBIX CTPOK:
HOACYET KOJINUECTBA
MOSIBIEHUI CHMBOJIA B CTPOKE

https://m.edsoo.ru/ZK756B10R

95

Anroput™Mbl 00paboTKH
CUMBOJIbHBIX CTPOK: pa30neHue
CTPOKH Ha CJIOBa I10
pOOEIbHBIM CUMBOJIAM

https://m.edsoo.ru/W2Z3JDCC5




96

AnropuT™MbI 00pabOTKH
CUMBOJIBHBIX CTPOK: IIOMCK
IIOJCTPOKH BHYTPH JJaHHOU
CTPOKH; 3aME€HA HaWJICHHOU
IIOJICTPOKH Ha APYTYIO CTPOKY

https://m.edsoo.ru/GOOMIAFFC

97

[TpakTnyeckas pabora no Teme
"O0paboTKa CTPOK ¢
UCTIOJIb30BaHUEM (DYHKITHIA
CTaHJApPTHOU OMOIMOTEKH
A3bIKa IPOrpaMMUPOBaHUS"

https://m.edso0o.ru/KX48SQDQP

98

99

100

['enepanus cjioB B 3a1aHHOM
andasure

MaccuBsl u
IMOCJICIOBATEILHOCTH YHCEl.
[TpakTrueckas paboTta 1mo Teme
"3amojgHeHNe MaccuBa"

O06006111EHHbBIE XapaKTEePUCTUKU
MaccuBa

0.5

https://m.edsoo.ru/9TUPAGXNE

https://m.edsoo.ru/4ITBNNC5B

https://m.edsoo.ru/0YZ6SSYYM

101

JIMHEeWHBII TONCK 3aJTaHHOTO
3HAYECHUS B MacCHUBE.
[IpakTuyeckas pabora o Teme
"JInHEeHHBIN MOUCK 3aJJaHHOTO
3HaUeHHUS B MaccuBe"

0.5

https://m.edsoo.ru/LABG8NIAV

102

[TpakTrueckas paboTa 1o Teme
"ITonck MUHHMAIIFHOTO
(MaKCHUMaJIbHOT0) JIEMEHTA B
YHCIIOBOM MaccuBe"

https://m.edsoo.ru/3AMZUG6WRV

103

CopTupoBKa 0THOMEPHOTO
MaccuBa. [IpocTeie MeTO b

0.5

https://m.edsoo.ru/W53WDCPMQ




coptupoBkH. [IpakTrueckas
pabota no teme "IIpocTeie
METO/Ibl COPTUPOBKHU MaccuBa"

CopTupoBKa CIHUSHUEM.

BeicTpast copTHpoBKa MaccuBa
(amroput™ QuickSort).

104 0.5 https://m.edsoo.ru/NAWM6NBOD
[IpakTuyeckas pabora o Teme
"BricTpas copTupoBKa
maccuBa'
JIBOMYHBIH ITOUCK B
OTCOPTUPOBAHHOM MACCHUBE.

105 pTHp 0.5 https://m.edsoo.ru/914RE17Z6C
[IpakTuyeckas pabora 1o Teme
" JIBOMYHBIN TOUCK"

BYMEPHBIE MACCUBBI

106 /Bymep https://m.edsoo.ru/7TJ931086
(MaTpuIIB)

107 AnropuT™MbI 00pabOTKH MaTPHIl https://m.edsoo.ru/XPVCLUAQU
Pemenne 3amau ananusa

108 a https://m.edsoo.ru/PNWIG1YJF
JTAHHBIX
CpencTBa TEKCTOBOTO

109 peA https://m.eds00.1u/EZ67TWEGZT
npoiieccopa

110 KommnbrorepHas BEpcTKa TekcTa https://m.edsoo.ru/0X4NRRMOR
[TpakTrueckas paboTa 1Mo Teme
"BépcTka TOKYMEHTOB C

111 p FOKY 1 https://m.edsoo.ru/2911P51IF7
MaTEMaTHYECKUMU
dbopmynamu"
HuacTpyMeHTHI

112 Py https://m.edsoo.ru/HVZOMBBZ1

PCUCH3UPOBAHUSA




113

114

115

116

[TpakTnyeckas pabora no Teme
"MHoOrocTpaHu4HbIE
JIOKYMEHTHI"

OO0navHbIe CEPBUCHI.
KosnekTuBHas pabora ¢
nokymentamu. [IpakTuueckas
pabora o Teme
"KonnektuBHas pabota ¢
JOKyMeHTaMu"

Awnanus na"nueix. bomabinie
JTAHHBIE

MamwuaHOE 00y4ueHuEe

0.5

https://m.edsoo.ru/SKSWK3USV

https://m.edsoo.ru/PSEMOKSFA

https://m.edsoo.ru/SISHO04DY

https://m.edsoo.ru/4QQ6LLF9Z

117

118

119

120

AHamn3 JaHHBIX C IOMOILBIO
AJIEKTPOHHBIX TAOJIUIL

[TpakTuyeckas pabora no Teme
"AHanu3 1aHHBIX C IOMOIIBIO
JJIEKTPOHHBIX Ta0IHIL"

[TocTpoenue rpadukos
bynkuunit. [IpakTrueckas
pabota no Teme "HarnsaHoe
IIPEJICTaBICHUE PE3YIbTATOB
CTaTUCTHUYECKOW 00pabOTKU
JAHHBIX B BUJIE JUarpamm
CpeJICTBaMU peIaKkTopa
3JIEKTPOHHBIX TabnuI"
JInnuu tpenna. Ilpakruueckas
pabota o Teme "[lon6op
JMHUM TPEeH]a,
POrHO3HpOBaHUE"

0.5

0.5

https://m.edsoo.ru/MPMJ7NWH4

https://m.edso0o.ru/07PRYQ2YV

https://m.edsoo.ru/BEGWQZJL3

https://m.edsoo.ru/LP48TOLWO




[Ton6op mapamerpa.
[IpakTuyeckas pabora o Teme

121 "YucneHHoe penieHue 1 0.5 https://m.edsoo.ru/HNS13RRJQ

YPaBHEHUH C TIOMOILBIO

noxbopa nmapamerpa”

OnTumu3zanus Kak mouck

HAWIYYIIIero pereHus B

3aJJaHHBIX yCIOBHUSX.
122 [IpakTudeckas pabora 1o Teme 1 0.5 https://m.edsoo.ru/STQFNZ7BE

"Pemenue 3a1au onTUMU3ALIT

C TIOMOIIIBIO 3JIEKTPOHHBIX

Tadymm"”
123 PesepBHoe Bpemst 1 https://m.edsoo.ru/4L.3CE4K27
124 PesepBHOE Bpems 1 https://m.edsoo.ru/7JENSDK75]
125 PeszepBHoe Bpemst 1 https://m.edsoo.ru/30HWTOEQ9
126 PesepsHOe Bpems 1 https://m.edsoo.ru/TKSPQ6H60
127 PesepBHOE Bpems 1 https://m.edsoo.ru/1F185Q365
128 PesepsHOE Bpems 1 https://m.edsoo.ru/33J8ONXY3
129 PeszepBHoe Bpems 1 https://m.edsoo.ru/UU84SGBDO
130 PesepsHOE Bpems 1 https://m.edsoo.ru/TICLQHRIV
131 PesepBHOE Bpems 1 https://m.edsoo.ru/ZGNDVS8DFG
132 PesepBHoe Bpems 1 https://m.edsoo.ru/ZYSEPBTLO
133 PeszepBHoOe Bpems 1 https://m.edsoo.ru/NANWGLRO4
134 PesepBHOE Bpems 1 https://m.edsoo.ru/OMIJJR6LN
135 PeszepBHoOe Bpems 1 https://m.edsoo.ru/HGJQHAUML
136 PeszepBHOE Bpems 1 https://m.edsoo.ru/4IRITM1B1




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

21.5




11 KJIACC

KoauuecTBO 4acoB

Ne Hara DJIeKTpoHHbIe UG pPOBbIE
n/m Tema ypoka Bcero Konrpoanneie  TIpaxTuieckue H3ydeHusi oOpa3zoBaTeSibHbIE pecypchl
padoThI padoThI

KomnyecTBo nHbOpMaLvu 1 https://m.edsoo.ru/CPW6RXX47
AJITOPUTMBI CKATHSI TAaHHBIX 1 https://m.edsoo.ru/1PANRPUFP
3 Anroput™m Xaddmana 1 https://m.edsoo.ru/JPTRLQDIF
[IpakTnueckas pabora 1o Teme
4 "CskaTHe JaHHBIX C IIOMOIIBIO 1 1 https://m.edsoo.ru/87TAFKQOD
anroputrma Xahdmana"
5 Anroputm LZW 1 https://m.edsoo.ru/8X5390JF6
AJNTOPUTMBI C)KAaTHsI IAaHHBIX C
notepsimu. [IpakTuyeckas
6 pabota o Teme "CikaTue 1 0.5 https://m.edsoo.ru/580KGLIGP
JAHHBIX C MTOTEPSIMU
(amroputmsl JPEG, MP3)"
CxopocTh nepeaun JaHHbIX 1 https://m.edsoo.ru/N60OLKI.2PN
8 [TomexoycToitunBbIE KOJIbI 1 https://m.edsoo.ru/HA352TYKO
9 Hpaicririeckas pabota 1o reme 1 1 https://m.eds00.ru/4DOSUSSIS
"[TomexoycroitunBbie KOabI"
Cucrembl. KOMIIOHEHTEI
CHCTEMBI M BX
B3auMojiericTBrue. CUCTEMHBIN
10 1 https://m.edsoo.ru/7ELOJJTWA9

s dekT. YrpaBieHue Kak
MH(OPMAIIMOHHBIN TIPOIIECC.
Ob6parHas cBsI3b

11

Mojaenu u MOJIETMPOBaHKE

https://m.edsoo.ru/3LOSU7KCU




12

13

I'padmr
Pemrenue 3agad ¢ moMOIIbIO
rpagoB

https://m.edsoo.ru/SMP12Y114

https://m.edso0.ru/5087GM4M6

14
15

JepeBbs

OCHOBBI TEOPUH UTP

https://m.edsoo.ru/DJIXWQFCMV
https://m.edsoo.ru/RLPOBGP1A

16

[IpakTruyeckas pabora o Teme
"ITorCK BBIMTPBITHON
CTPATETUU B UI'PE C MOTHOU
nHpopmanuen"

https://m.edsoo.ru/9IL2S0AQS

17

18

19

20

21

CpencTBa HCKYCCTBEHHOTO
MHTEJUIEKTa

IIpakTryeckas pabora o Teme
"CpezncrBa HCKYCCTBEHHOTO
uHTEIeKTa"

dopmanuzarus MOHITUS
anroputma. MaimHa
ThrOpUHTa Kak yHUBepcaabHas
MOJIeJIb BEIYUCIIEHUN. Te3uc
Yépua—TpropuHra
[IpakTuueckas pabota mo Teme
"CocraBieHue MpocTou
MPOrpaMMBbI JJ1s MAlIUHbI
Teropunra"

Mamwuna Ilocta

https://m.edsoo.ru/7PWFEFWIT16

https://m.edsoo.ru/HSOPHSFHE

https://m.edsoo.ru/TS2J4GN9S

https://m.edsoo.ru/S06FMKTSV

https://m.edsoo.ru/KD8P8S80BO

22

23

HopmanbHsbie anropudmer
Mapxkosa

AJITOpI/ITMI/I‘{CCKI/I
HEpa3pCIINMBIC 3aa1H. 38.,[13‘-13

https://m.edsoo.ru/EA2DPC84Y

https://m.edsoo.ru/EMWUEDNR9




24

ocTaHoBa. HeBO3MOXHOCTE
aBTOMATHUYECKOU OTJIAJKHU
MpOrpamMm

CI10KHOCTB BBIYMCIIEHUN

https://m.edsoo.ru/DI2DPE0X0

25

ITouck npocTeIX 4yKces B
3aIaHHOM JIMaIla30He ¢
IIOMOUIBIO AJITOPUTMA «PELLIETO
Opatochena»

https://m.edsoo.ru/H3J1UQKCS8

26

27

28

29

30

[IpakTnueckas padbota 1o Teme
"[Torck IpOCTBIX YKCEN B
3aJlaHHOM Juana3oHe”

MHoropa3psiHbI€ LIeJble
YHCa, 3aJ1a91 JJIHHHOM
apudmeTHKu

[IpakTruyeckas pabora o Teme
"Peanu3alnys BEIYUCIEHUH C
MHOTOpa3psIHbIMH YucIaMu"

CrnoBapu (accoluaTuBHbIC
MacCCHBBI, OTOOpa)keHus ). X1l
tabmupl. [Toctpoenue
as1(haBUTHO-4aCTOTHOTO
CJIOBaps /71l 3a/IaHHOTO TeKCTa
[IpakTnueckas pabota 1o Teme
"TToctpoenue andaBuTHO-
YaCTOTHOTO CJIOBaps IS
3aJaHHOro TeKcTa"

https://m.edsoo.ru/SN9A7IJTV

https://m.edsoo.ru/SFLDAQPS3

https://m.edsoo.ru/JGIPZP98C

https://m.edsoo.ru/TO6DTYWVT

https://m.edsoo.ru/ WYRSXTHVB

31

AmHanu3 TexcTa Ha
CCTCCTBCHHOM J3BIKC.

https://m.edsoo.ru/YJVBOBEEG




Brinenenue
MOCIEA0BATEIBHOCTEMN O
mabiony. Perymnspusie
BbIpakeHMs. YacTOTHBIN
aHanus3

32

33

[TpakTrueckas paboTa Mo Teme
"AHann3 TEKCTA HA
€CTECTBEHHOM SI3bIKE"

Crexu. AHanu3 NpaBUILHOCTU
CKOOOYHOTO BBIPKCHHS

https://m.edsoo.ru/SAFNKXPAL

https://m.edsoo0.ru/UZ06WG180

34

Briuucienue
apu(PMETHIECKOTO BBIPAKCHUS,
3aIMCaHHOTO B TOCTGUKCHON

dhopme

https://m.edsoo.ru/4APHZ53JB

35

[IpakTnueckas pabota 1o Teme
"Borunicnenue
apu(METUYECKOTO BBIPAKCHHUS,
3alMCaHHOTO B MOCT(UKCHON

dbopme"

https://m.edsoo.ru/BOY6RWSEC

36

Ouepenu. Ucnonb3oBanue
ouepenn sl BpeMEHHOTO
XpaHeHUs JaHHbBIX

https://m.edsoo.ru/RFBVQ14T0

37

38

[IpakTnueckas pabota 1o Teme
"Ucnonb3zoBanue ouepenn"

epesbs. Peanusanus nepesa ¢
IMIOMOIIBIO CCHUIOYHBIX
CTPYKTYp. JABonuHBIE
(OuHapHbI€) 1epEBbSI.
[Toctpoenue nepesa miis

https://m.edsoo.ru/270RH6HKM

https://m.edsoo.ru/ WXTKRVSPL




39

40

3aJJaHHOTO apU(PMETUUYECKOTO
BBIPAKCHUS

[TpakTrueckas paboTa Mo Teme
"Hcnonb3oBaHue AepeBbEB IS
BBIYUCIICHUS apU(PMETHIECKUX
BbIpaKEHH1"

PexypcuBHbBIE aITOPUTMBI
o0xoma nepena.
Hcnonp3oBanue cTeka 1
ouepeau s 006xoza iepeBa

https://m.edsoo.ru/4B7IBOLGP

https://m.edsoo.ru/IL45K77G4

41

PexypcuBHBIE aITOPUTMBI
o0xoJa gepena.
Hcnonp3oBanue cTeka u
ouepeau 1 00xo/a Aepena

https://m.edsoo.ru/M8PBJ581K

42

Anroputmsl Ha Tpadax.
[TocTpoeHre MUHUMAJIBHOTO
OCTOBHOTO JIepeBa
B3BEIIEHHOT'O CBA3HOIO
HEOPHEHTUPOBAHHOTO rpaga

https://m.edsoo.ru/2ZKXSNEYL

43

O6xox rpada B rmyOuHy.
O6xo0x rpada B mmpuny

https://m.edsoo.ru/PDOGDKZX5

44

45

KonnuecTBo pa3nuyHbIX myTen
MEXy BEpIIMHAMU
OpPUEHTHUPOBAHHOTO
AIMKJINYECKoro rpada

Anroput™m JlefKCTpHI.

https://m.edsoo.ru/OK5XBLF1B

https://m.edsoo.ru/CRN45W0O59

46

[IpakTuueckas pabota 1o Teme
"BeIyuciieHue JIUHBL

https://m.edsoo.ru/OPUC4APCM




47

KpaT4alllIero myTu Mex1y
BepIIMHAMU Tpada (aIropuT™
HeiixcTpsr)”

Ausnroput™m Dnoitga—
Yopmamia

https://m.edsoo.ru/4T2Y64Y1Y

48

3aiauu, pemaeMble ¢ TOMOIIbIO
JUHAMHUYECKOTO
MIPOrpaMMHUPOBAHUSI:
BBIUUCIICHHE PEKYPCHBHBIX

byHKIUH

https://m.edsoo.ru/OB03M36FA

49

[IpakTnueckas padbota 1o Teme
"Bblunicnienne pekypcuBHbBIX
(GYHKIUH C TOMOIIBIO
JMHAMHYECKOTO
nporpaMmmupoBaHus"

https://m.edsoo.ru/I39CZ91D1

50

3aiauu, perraeMbple ¢ TOMOIIBI0
JUHAMHUYECKOTO
MIPOrPaMMHUPOBAHHUS: TIOACUET
KOJMYECTBA BAPUAHTOB

https://m.edsoo.ru/N6B4V28X5

51

[IpakTnueckas pabota 1o Teme
"Iloncuér xonmuyecTa
BAapUAHTOB C TIOMOIIIBIO
JUHAMHYECKOTO
IIpOrpaMMHUpOBaHuA"

https://m.eds00.ru/TO288GY9B

52

3amauu, pemraeMpie ¢ TOMOIIBIO
JUHAMHYECKOTO
MPOrPaMMUPOBAHHUS: 33141
OIITUMHU3ALINHU

https://m.edsoo.ru/VMITOV2IU




53

54

55

[TonsiTre o mapagurmMax
nporpamMmmupoBanus. O630p
SI3BIKOB TIPOTPAMMHUPOBAHHS
ITonsarue 06 00BEKTHO-
OpPHUEHTUPOBAHHOM
MPOrpaMMHUPOBAHUN

OO0mbexTH 1 Ki1accel. CBOMCTBA
M METOJIbl 00BEKTOB

https://m.edsoo.ru/ESL36V11V

https://m.edsoo.ru/XQP3TUBLF

https://m.eds00.ru/6JQJC1GXS

56

57

58

OOBEKTHO-OPHUEHTUPOBAHHBII
aHam3

[TpakTrueckas paboTa Mo Teme
"Hcnonp30BaHne TOTOBBIX
KJIacCOB B mporpamme”
Pa3zpaboTka nporpamMmm Ha
OCHOBE 00OBEKTHO-
OPUEHTUPOBAHHOTO MOAX0/a

https://m.edsoo.ru/LXRDV5535

https://m.edsoo.ru/9U0X7ZSAH

https://m.edsoo.ru/1PCNI90X2

59

[IpakTnueckas padbora
"PazpaboTka npocToii
MPOrPaMMBI ¢ UCTIOJIE30BaHUEM
KJ1accoB"

https://m.edsoo.ru/OSXBALUVU

60

Nuxancymanus. [Ipaktuaeckas
pabota no Teme "Pa3paboTka
KJ1acca, MCIOJIb3YIOIIEro
MHKAICYJIALNI0"

0.5

https://m.edsoo.ru/XWFD3SRL6

61

62

Hacnenosanue. [lonumopduzm
[IpakTuyeckas pabora o Teme

"Pa3zpaboTka nepapxuu
KJ1accoB"

https://m.edsoo.ru/3IPHY7VDC

https://m.edsoo.ru/TDEZGXE92




63

64

Cpensi ObICTpOH pa3zpabOTKH
nporpamm. lIpoektupoBanue
uHTepdeiica noap30BaTeNs

[IpoekTupoBanue unaTepdeiica
T10JIb30BaTENs

https://m.edsoo.ru/IL6XE9IBF

https://m.edsoo.ru/18FFURCHI

65

Hcnonk30BaHne roTOBBIX
YIPaBISEMbIX 3JIEMEHTOB JJIs
mocTpoeHust uHTepdeiica

https://m.edsoo.ru/844Q17ZXE4

66

67

68

[IpakTnueckas padbota 1o Teme
"Pa3zpaboTka mporpamMmmel ¢
rpadudeckum uHTEpPericom”

N3yuyenue BTOPOro s3bIKa
IIPOrPpaMMHUPOBAHUS

N3ydenue BTOporo si3bika
MIPOrPaMMHUPOBAHUS

https://m.edsoo.ru/M7J3MMDEI

https://m.edsoo.ru/LO9PRNA7S

https://m.edsoo.ru/NKNMXM4HU

69

Dranbl KOMIIBIOTEPHO-
MaTeMaTH4eCKOIo
MOJIETUPOBAHUS

https://m.edso0.ru/Q5J50KWIN

70

Juckperuzanus npu
MaTEMATHUYCCKOM
MOACIIMPOBAHUN HCIIPCPBIBHBIX
npoueccoB. MoienupoBanue
ABHUXKCHU S

https://m.edsoo.ru/ZXKKJQ1UO

71

72

[IpakTnueckast pabota 1o Teme
"MonenvupoBanue ABUKECHUS"
MopaenupoBanue
OMOJIOTHYECKHUX CHCTEM.
[IpakTnueckas pabota 1mo Teme

0.5

https://m.edsoo.ru/YCLZ4UHHA

https://m.edsoo0.ru/925RWH1WH




73

"MonenupoBanue
ouosiornyeckux cucrem"

MaremaTudeckue MOJACIIN B
9KOHOMHKE. BrrancimrensHbIe
OKCIIEPUMCEHTBI C MOACTIAMUA

https://m.edsoo.ru/HYZZHAQZI

74

BeposiTHOCTHBIE MOZIEIIH.
[IpakTruyeckas pabora o Teme
"MIMUTAIIMOHHOE
MOJICIIMPOBAHUE C TTIOMOIIBIO
Metosia Monte-Kapio"

0.5

https://m.edsoo.ru/RSDL77ZK?22

75

Komneroreproe
MOJCIINPOBAHUE CUCTEM
YIPABICHUS

https://m.edsoo.ru/D52P3UQNN

76

77

78

79

O0paboTka pe3yabTaToB
IKCICPUMECHTA

Tabnuunble (pesAIMOHHbIC)
0a3bl TaHHBIX

[Touck, coprupoBka 1
¢GuIbTpanus JaHHBIX. 3aPOCHI
Ha BBIOOPKY JaHHBIX. 3alpoOCkI
Cc mapaMeTrpaMu. Beruncisiemble
OJIS B 3aMpOCax
[IpakTnueckas pabota 1o Teme
"PaboTa ¢ roToBOI 6a3zoit
TaHHBIX"

https://m.edsoo.ru/VSBW4WV43

https://m.edsoo.ru/ISQOMIQ8G4

https://m.edsoo.ru/GTZBVTII7

https://m.edsoo.ru/X7YS6VTTG

80

MHororabianyabslie 0a3bl
JTAHHBIX. THUIIBI CBSI3€ MEXITY

https://m.edsoo.ru/ XPHOQBTDMS




81

Tabimnamu. BHeNTHUNA KiTroY.
IenocTHOCTH 0a3bl JaHHBIX

[IpakTuyeckas paborta 1o Teme
"Pa3paboTka MHOTOTaOIUIHOM
0a3el JaHHBIX"

https://m.edsoo.ru/4FHJ25TDD

82

3ampockl K MHOTOTA0ITMYHBIM
0a3am TaHHBIX

https://m.edsoo.ru/UVTVOW6RW

83

84

85

[IpakTnueckas pabora 1o Teme
"3ampockl K MHOTOTAOTMYIHOMN
6a3e qaHHBIX"

SI3BIK ynpaBieHUs JaHHBIMH
SQL
[IpakTnueckas padbota 1o Teme

"VrpaBieHue J1aHHBIMU C
IMOMOIIBIO s3b1ka SQL"

https://m.edsoo.ru/FOYXMVOB7

https://m.edsoo.ru/PJMIPKQMR

https://m.edsoo.ru/GL552SSUD

86

87

Hepensimmonnsie 0a3pl JaHHBIX.

DKCIEPTHBIE CUCTEMBI

WHTEepHeT-NIPpUIIOKEHUS

https://m.edsoo.ru/8YQXGKB6U

https://m.edsoo.ru/VUNNCDB4U

88

89

ITonsTHE O CepBepHON U
KJIMEHTCKOM 4acTAX CauTa.
TexHonorus «KJIMEeHT —
cepBep», €€ JOCTOMHCTBA U
HEJIOCTATKU

OcHoBHI a361ka HTML

https://m.edsoo.ru/N6DWP4IRG

https://m.edsoo.ru/G2HZZBEEJ

90

91

[IpakTudeckas pabota 1mo Teme
"Co3gaHnue TEKCTOBOI BEO-
CTpaHUIIBI"

OcHoBHI a361ka HTML

https://m.edsoo.ru/DD7JRDZ9N

https://m.edsoo.ru/QY71J10R7




92

OcHoBbI a361ka HTML

[IpakTuyeckas pabora 1o Teme
"Co3ganue BeO-CTpaHHUIIbI,
BKJIIOYAIOIIEN

https://m.edsoo.ru/YLBK9SMH]J

93 . https://m.edsoo.ru/6ELIXO4QCK
MYJIbTUMEINIHBIE O0BEKTHI
(pucyHKH, 3ByKOBBIE JaHHBIE,
BHJ1€0)"
OCHOBBI KacKaIHBIX TaOIHUI]
94 . https://m.edsoo.ru/V6H31EQRS
ctuneit (CSS)
[IpakTnueckas padbota 1o Teme
95 "Oopmuenue CTpaHuIE! ¢ https://m.eds00.r/MGSEDM7TA
MTOMOIIBIO KACKaTHBIX TaOJIHI]
cTuiei”
96 Cuenapun Ha si3b1Ke JavaScript https://m.edsoo.ru/VHYQBFI55
97 Cuenapuu Ha si3bike JavaScript https://m.edsoo.ru/2KY4Y6AT6
98 ®opMbI Ha BEO-CTpaHUIIE https://m.edsoo.ru/EPVSADCOR
99 Hpaicrirsiecicast paora o reme https://m.edsoo.r/KFCH27ELA
"O6paboTka JaHHBIX (hopM"
Pasmenienue Be0-caiToB.
100 VYcnyra xocTuHra. 3arpyska https://m.edsoo.ru/Y6VM4R542
¢aitnoB Ha calfT
Kanpuposanue. Mcnpasnenue
MePCIeKTHBEL. [ ncTorpamMma.
101 Kopperui yposreit, https://m.edsoo.ru/THI27RN3F

KOPPEKITHS [IBETA.
OO0eciBeUnBaHHE [BETHBIX
M300paxeHH




102

BBox nzobpaxenuii ¢
WCTOJIb30BAHUEM PA3IUYHBIX
U(POBBIX YCTPOUCTB.
[IpakTuyeckas pabora o Teme
"O6paboTka nupHpOBHIX
dbororpadumii"

0.5

https://m.edsoo.ru/7TGRK7JKF5

103

Peryms. Pabota ¢ obnactsamu.
@unbTpsl. [IpakTnyeckas
pabota no Teme "Perymn
¢ poBex Gortorpadpuit”

0.5

https://m.edsoo.ru/LUXAXOCRP

104

105

106

107

MHorocoiHbIe H300paKCHHUS.
TexkcToBrie citon. Macka cios.
Kanansl. Coxpanenue
BBIJICJICHHOM 00/1acTH

[TpakTrueckas paboTa Mo Teme
"MHOTOCIONHEIE
n3o0paxeHus"

IToaroroska MiLIHOCTpalUi HJIs
BeO-caiiToB. [IpakTrueckas
pabota mo Teme

" AHUMUPOBaHHBIE
n3o0paxeHus"

Bekropnas rpaduka.
Bekropu3saius pacTpoBbIX
M300paKeHH

0.5

https://m.edsoo.ru/OZ8ER32MA

https://m.edsoo.ru/Z6PF79A GO

https://m.edsoo.ru/7QFG9KBYK

https://m.edsoo.ru/PIRONJEXW

108

[IpakTnueckast pabota 1o Teme
"BekropHas rpaduxa”

https://m.edsoo.ru/W84Z3DOGI




[TpuHIMIIBI TOCTPOCHUS U

109 PEAAKTUPOBAHUS TPEXMEPHBIX 1 https://m.edsoo.ru/KBPNWPJEA
MOZeIIen
[IpakTuueckas pabota 1o Teme
110 "Co3ztanue mpocThIX 1 https://m.edsoo.ru/2XDC5NKUP
TpEXMEPHBIX Mozeeit"
CetouHble MOJIEIH.
111 1 https://m.edsoo.rt/WF3AMVD2FH
Marepuainsl
IIpa eckasi paboTa 1o Teme
112 PAKTITIECKas pabota Ho TeM 1 https://m.edsoo.r/Z917SRTSZ
"Cerounble Mmojenu"
MonenpoBaHuE HCTOYHHUKOB
113 1 https://m.edsoo.ru/TXUL8GD3U
oceneHusi. Kamepsl
[IpakTnueckas padbota 1o Teme
114 " " 1 https://m.edsoo.ru/I78NVIQDI
Pennepunr
A 3D-
115 JULHTHBHEIE TEXHONOTHH ( 1 https://m.edsoo.ru/6 W1WT296C
MIPUHTEPHI)
ITonsTHE O BUPTYaIbHOMN
116 PEaIbHOCTH U AOIIOJIHEHHOU 1 https://m.edsoo.ru/BZDFAHW04
peanbHOCTH
117 PesepBHOE Bpems 1 https://m.edsoo.ru/X3RHKBZCM
118 PesepBHOoe Bpems 1 https://m.edsoo.ru/H4FKWSW13
119 PeszepBHOe Bpemst 1 https://m.edsoo.ru/1 IGT2RYIK
120 PesepBHOE Bpems 1 https://m.edsoo.ru/BSTC2EJSB
121 PesepBHOE Bpems 1 https://m.edsoo.ru/70QVL280H
122 PesepBHOE Bpemst 1 https://m.edsoo.ru/MR3TQ44J7
123 PesepBHoe Bpems 1 https://m.edsoo.ru/BHX69GQO6
124 Pe3epBHOE Bpems 1 https://m.edsoo.ru/V10O1XFZX3




125 PezepBHOE Bpemst 1 https://m.edsoo.ru/TUTIIED92
126 PeszepBHoe Bpemst 1 https://m.edsoo.ru/VELYQXZD6
127 PesepBHOE Bpems 1 https://m.edsoo.ru/LV8CIMO6R
128 PesepBHOE Bpems 1 https://m.edsoo.ru/OUQIILVQF
129 PesepBHoe Bpems 1 https://m.edsoo.ru/UI3Y8YDS7
130 PesepBHOE Bpems 1 https://m.edsoo.ru/T6XN3WBVK
131 PesepBHoe Bpems 1 https://m.edsoo.ru/3H6SC66XT
132 PesepBHOE Bpems 1 https://m.edsoo.ru/1L4CVP5G8
133 PesepBHoe Bpems 1 https://m.edsoo.ru/KCD677PMT
134 PesepBHOE Bpems 1 https://m.edsoo.ru/EPSMZV6J8
135 PeszepBHOe Bpemst 1 https://m.edsoo.ru/IET8F6XPS
136 PesepBHOE Bpems 1 https://m.edsoo.ru/G7913B48L
OBUIEE KOJIMYECTBO YACOB I10 136 36.5

[TPOT'PAMME







IPOBEPSIEMBIE HA EI'D I10 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pPe3y/JbTATaM OCBOEHUSI
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

1.

3namv (nonumams)

1.1

[ToHnMaHMe OCHOBHBIX MPHUHIUIIOB YCTPOWCTBA M (DYHKIIMOHHPOBAHUS
COBPEMEHHBIX CTAIlMOHAPHBIX U MOOMIIBHBIX KOMIIBIOTEPOB; TEHICHIIHIA
pa3sBUTHs KOMIIBIOTEPHBIX TEXHOJIOIUH; BIaJ€HUE HaBbIKAMU PabOTHI C
ONEPALIMOHHBIMU CHUCTEMaMH M OCHOBHBIMH BHJIA@MH IPOTrPAMMHOIO
oOecrieueHus JUIsl  pelleHusl y4eOHBIX 3agad [0  BbIOpaHHOM

cricnyajin3anuu

1.2

Hanuuue npexacraBneHuil o 0a30BbIX NPUHIUIAX OPraHU3alUA U

Q)YHKHI/IOHI/IPOB&HI/IH KOMIIBIOTCPHBIX ceTent

1.3

ITormMmaHne OCHOBHBIX MNPHUHOWUIIOB AUCKPCTU3AlUU Pa3JINYHBIX BHIO0OB

uHpopMalun

1.4

[Tonnmanue 6a30BBIX AITOPUTMOB OOPaOOTKH UYMCIOBOM M TEKCTOBOM
uHpopMaluy (3alUChb 4YHCEN B MO3UIMOHHON CHCTEME CUMCIICHUS,
JEIUMOCTb LIEJIBIX YMCEIT; HaX0XAEHHUE BCEX MPOCTHIX YHCEN B 3aJJaHHOM
JuanasoHe; o00paboTKa MHOrOpaspsIHbBIX LENbIX YHCEN; aHAJU3

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

1.5

3Hanue q)YHKHI/IOHaJ'II)HI)Ie BO3MOXHOCTH HHCTPYMCHTAJIBHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Brnanenue OCHOBHBIMH CBENEHHUSIMH O 0a3ax JTaHHBIX, UX CTPYKTYpE,

CpeaACTBax CO3JaHuAd U pa60TLI C HUMH

1.7

ITonumanue BO3MOKHOCTEH " OTpaHUYCHUI TEXHOJIOTUN
UCKYCCTBEHHOTO HHTEJUIEKTa B Pa3IUYHBIX OO0JACTAX; HaJIHuue
MpeJICTaBIeHU 00 MCIMOIb30BaHUM WH(POPMAIIMOHHBIX TEXHOJIOTUH B

pa3IMyYHbIX TPO(eCcCHOHATBHBIX chepax

1.8

Brnanenue TeopeTHyeckuM amnmapaToM, IO3BOJIIIOIIMM OCYLIECTBIATH
IIPEJICTaBICHHUE 3aJaHHOTO HATypaIbHOTO YUCIIA B PA3IIMYHBIX CUCTEMAX
CUHCIICHUS; BBINOJIHATH IPEoOpa3OBaHUs JIOTUYECKHX BBIPAKEHHIH,
UCTIONB3Ys 3aKOHBI aNreOpbl JIOTUKU; ONPEACATh KpaTUyalIliuii MyTh BO
B3BEIICHHOM TIpaje M KOJIMYECTBO NyTell MeXAy BepLIMHAMHU

OPUEHTUPOBAHHOTO ALUKINYEeCcKOoro rpada




Ymemo

2.1

YMeHue ucnoiap30BaTh KOMIBIOTEPHO-MATEMATHUYECKUE MOJEIU JJIS
aHaym3a 00bEKTOB U MPOLECCOB: (HOPMYTUPOBATH IENIb MOACTUPOBAHUS,
BBIIIOJIHSATh AHAJIN3 PE3YJIbTATOB, IMOIYYEHHBIX B XOJ€ MOJEIUPOBAHMS;
OLICHUBATh aJEKBAaTHOCTh MOJEIH MOJIECIHUPYEMOMY OOBEKTY WIIU
MpoliecCy; MPEACTABIATh PE3yJAbTAaThl MOJEIUPOBAHUS B HATJISAIHOM

BUJE

22

YMmenune kinaccu(UUIUpOBaTh OCHOBHBIE 3a7auydl  aHajiW3a JaHHBIX
(mporHozupoBaHue,  Kjlaccuukauusa, — KilacTepu3alus,  aHaIu3
OTKJIOHEHUI1); IOHUMATh IOCIIEJOBATEILHOCTh PEIICHNUS 3a/1a4 aHaAJIn3a
JAHHBIX: COOp NEPBUYHBIX TaHHBIX, OYMCTKA U OIICHKA Ka4eCTBA JaHHBIX,
BBIOOp W (WJIM) TIOCTPOCHHE MOJENH, Ipeodpa3oBaHuEe JAHHBIX,

BU3YyaJIn3alud JaHHBIX, HHTCPIPCTAIUA PE3YJIbTATOB

23

YMenue  ompeneniatb  MHQOPMANMOHHBIA  O0BEM  TEKCTOBBIX,
rpadUyecKuX ¥ 3BYKOBBIX JIAHHBIX TPH 33JaHHBIX IMapaMeTpax
JUCKpETU3alMu. YMEHHE ONpeleNsaTh CPEIHIOK CKOPOCTh Iepenaydu
JIAHHBIX, OIEHWBATh M3MEHEHHE BPEMEHHU TMEpeaaud MpU HW3MEHEHUU

MH(OPMaLIMOHHOTO 00BEMA TaHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U

24

YMeHue cTpouTh KOJ, 00€CHeuMBAIOIMNA HAUMEHBUIYI0 BO3MOXKHYIO

CPEIHIO0 JUTHHY COOOIIEHUS TIPU U3BECTHOM YaCcTOTE CUMBOJIOB

2.5

YMeHre Hucnosib30BaTh MPU PEIICHUH 3a/1ad CBOMCTBA MO3UIIMOHHOMN
3aMUCH YUCEJ, AITOPUTMBI MTOCTPOEHHUS 3aMKMCH YKCIIa B MO3UIIMOHHON
CHCTEME CUYUCIICHHS C 3aJaHHBIM OCHOBAaHUEM M NOCTPOCHUS YHMCIIA I10
CTPOKE, COJEpXKalled 3alKicCh ITOrO0 4YHCIAa B MO3ULHUOHHOM CUCTEME
CUUCIIEHHUSI C  3aJaHHBIM  OCHOBAaHHWEM; YMEHHE  BBINOJHSATH

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

2.6

YMeHue CTpoOUTh JIOTUYECKOE BBIPAXKEHHE B JU3bIOHKTUBHOM U
KOHBIOHKTHBHOM HOpMalbHBIX (opMax Mo 3aJaHHON Tabiuie
UCTUHHOCTH; HCCIIEZIOBaTh 00JACTh HMCTUHHOCTH  BBICKA3bIBAHUA,

COACPKAMICTO NEPEMCHHBIC, PEIIATh HECIOXKHBIC JIOTHYCCKUEC YPABHCHU A

2.7

YMeHue pemrath alropuTMUYECCKUE 3a/ladd, CBS3aHHBIC C aHAIH30M
rpadoB (3a4a4u MOCTPOSHUS ONTHUMAIBHOTO TMYTH MEXIY BEpIIMHAMU
rpada, onpeeneHus KOJIMIeCTBa Pa3IMUHBIX MTyTeH MEXIy BepIIMHAMU

OPUEHTHPOBAHHOT'O AIIMKINYECKOT0 rpaga)

2.8

YMeHMe UCII0NB30BaTh JEPEBbs IIPU aHATIU3€ U IIOCTPOCHUH KOJIOB U IS
NpeCTaBiIeHUs apu()METHUECKUX BBIPAKEHUH, MPH PELICHUH 3ajad

MOKWCKa M COPTHPOBKU; YMEHHE CTPOUTH JEPEBO UIPHI MO 3aJaHHOMY




ITOPUTMY; pa3padbaThiBaTh 1 00OCHOBBIBATH BBIMTPHIIIHYIO CTPATETHIO

UTPbI

2.9

2.10

2.11

2.12

YMenue AHAJIM3UPOBATL AJITOPUTMBI C  HCIIOJIb30BAHHUEM Ta6JII/IL[
TPACCUPOBKHU,; OIPCACIATH 0e3 UCIIOJIb30BaHUS KOMIIBIOTCPA PE3YJIbTAaThI
BBITIOJIHCHHA HECIIOXKHBIX ITPOrpaMM, BKIIIOYAKOIINUX IUKIIbI, BETBJICHUS U

IMOAIIPOTrpaMMBI, ITPU 3aJaHHBIX HCXOAHBIX TdHHBIX

VYMeHue onpenensaTh CIOXKHOCTh H3ydaeMbIX B Kypce 0a30BbIX
IrOPUTMOB (CYMMHPOBAHUE 3JIEMEHTOB MacCHBa, COPTUPOBKA MACCUBA,
nepeOOpHbIE ANTOPUTMbI, JABOWYHBIA IMOMCK) M HPUBOAUTH MPUMEPHI
HECKOJIbKUX QJITOPUTMOB Pa3HOM CJIOKHOCTU JJIsi PEUICHMs] OJHOMI

3a1a4u

Bnagenue yHHMBepCanbHBIM S3BIKOM TMPOTPAMMHUPOBAHUS BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), npeacraBneHusiMu 0 0a30BbIX
TUTAX JAHHBIX U CTPYKTYpax JaHHBIX; YMEHUE UCIIOIH30BaTh OCHOBHBIE
VOPABJSIIONIME  KOHCTPYKIIMH;  YMEHHUE  OCYIIECTBIISITH  aHAIH3
NPEJIOKEHHOW  MPOTrpamMMbl:  ONpENessTh  Pe3ylbTaThl  pPabOThHI
MIpOrpaMMbl IIPH 3a/IaHHBIX UCXOJHBIX JTAHHBIX; ONPENENATh, P KAaKUX
WCXOJIHBIX JIAHHBIX BO3MOJXKHO TOJIYYCHHE YKa3aHHBIX pe3yIbTaTOB;
BBISIBIIATH JIaHHBIE, KOTOpPbIE MOTYT TMPUBECTH K OIMOKe B pabdore
nporpaMMbl;  (OPMYIUPOBaTH  MPEJIOKEHUS MO  YIy4YIICHHIO

MporpaMMHOT0 Koa

VYMeHue peanu30BbIBaTh Ha BBIOPAaHHOM JUIi  HU3Y4YCHMs  S3BIKE
porpaMMupoBaHus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
THIIOBBIE ANTOPUTMBI 00paboTku quCell, YU CIIOBBIX
MIOCJIEI0BATENBHOCTE M MACCHUBOB: IIPEJICTaBICHHE 4YHUCIIa B BHJE
Habopa TMPOCTBIX COMHOXHTEJEH; HaxOXJAEHHE MaKCUMaJbHOU
(MMHMMaNBHOW) HU(PBI HATYpaIbHOIO YHUCIA, 3aIMCAHHOTO B CHCTEME
CUMCIICHMSI C OCHOBaHHWEM, He mnpeBplaromuM 10; BeUKCIECHUE
00OOMIEHHBIX XapaKTePUCTUK JJIEMEHTOB MacCHBa WM YHCIOBOU
MIOCJIE0BATENBHOCTH (cymMMBI, IIPOU3BENCHHUS CpEIHETO
apu(QMEeTUYeCKOro, MHHMMAJIBHOTO M MaKCHUMAaJbHOTO 3JEMEHTOB,
KOJIMYECTBA DJIEMEHTOB, YJOBJIETBOPSIOMIUX 33JaHHOMY YCIIOBHIO);
COpPTUPOBKY 3JIEMEHTOB MAacCHBa; YMEHHE UCIIOJIb30BaTh B IPOrpaMMax
JAHHbIE PA3JUYHBIX THUIIOB C Y4YETOM OTPAaHMYECHUH Ha JMANa30H HX
BO3MOXHBIX 3HAU€HHUH, NMPUMEHATh IPHU PEIIEHUH 3aJad CTPYKTYpbl
JAHHBIX (CHHMCKH, CIIOBApH, CTEKH, O4YEpEeIH, AEPEBbs); NPUMEHSTH
CTaHJApTHBIC U COOCTBEHHBIE MOANPOTPAMMBI 17151 00pabOTKH YHCIOBBIX

JTAHHBIX U CUMBOJIBHBIX CTPOK; HCIOJIB30BATh MPH pazpaboTKe MporpaMm




OMOIMOTEKH MOAMPOTPAMM; YMEHHE HCIIOJIB30BAaTh CPEACTBA OTIAJKU

IIPOrpaMM B CpeJie IPOrpaMMHUPOBAHUS

2.13

2.14

YMeHHe HCIONB30BaTh  3JCKTPOHHbIE TaONWIBl ULl aHAJH3a,
npeCTaBiIeHus U 00pabOTKMU JaHHBIX (BKJIIOYAsi BHIOOP ONTHUMAIBLHOTO
peleHust, ToA0Op JIMHUK TPEH/IA, PEIICHHE 3a7ad MMPOTHO3UPOBAHUS);
YMEHHE HCIIOJIb30BaTh TAaOIWYHBIC (PEISIMOHHBIC) Oa3bl JaHHBIX U

CIIPpaBOYHBIC CUCTCMBI

YMeHHne OpraHu30BBIBaTh JIMYHOE HWH(OPMAIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX CPEICTB  LM(PPOBBIX  TEXHOJOTHUI;
IIOHUMaHHE BO3MOXKHOCTEH LM(POBBIX CEPBUCOB TIOCYAapCTBEHHBIX

ycIyT, HUGPOBBIX 00pa30BATENbHBIX CEPBUCOB




INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
ITO TH®OPMATUKE

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

1 udposasi rpaMOTHOCTH

OcHOBHbIE TEHJICHIIUU PAa3BUTHSI KOMIIBIOTEPHBIX TexHoJorui. [lapannenbHbie
1.1 BbIUKCIICHHS. MHOTONpPOLIECCOPHBIE CUCTEMBI. PacnipeneiéHHbIe

BBIYUCIIUTCIBHBIC CUCTEMBI U 06p360TKa 0O0IBIINX JaHHBIX

[IpuHUKIIBI TOCTPOEHUSI M allapaTHbIE KOMIIOHEHThl KOMIIBIOTEPHBIX CETEH.
12 CereBbie npotokonbl. Cerb WHrepHer. Apnpecauuss B cetu VHTepHer.
[Tpotokomnsl creka TCP/IP. Cuctema nomenusix umén. Paznenenne IP-cetu Ha

IIoACCTHU C IOMOIIIBIO MACOK HOI[CCT@ﬁ

daiinoBas cucrema. Ilouck B daitioBoii cucreme. [IpuHIMIBI pa3MelieHuss U
1.3 uMeHoBaHus (ailioB B AoiaroBpeMeHHo mnamstu. LllaGnonsl ans omucaHus
rpymi ¢aiinos
CkopocTp mepenayd JaHHBIX. 3aBHUCHUMOCTb BpPEMEHM Iepefadyd  OT

1.4
MH(}OPMaLIMOHHOTO 00BEMA TaHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U

HIudposanue nanubix. CUMMETpUYHbIE U HecUMMeTpuuHble M dpsl. [Hudps
1.5 npocroit 3amensl. [udp Llesaps. [ludp Buxenepa. Anroputm mudppoBanus
RSA

Kozpl, no3Bosnstomme oOHapyXKUBaTh U UCIPABISATh OMIMOKH, BO3HUKAIOIIHE
1.6 pu nepenade qaHHbIX. Paccrosaune XamMunra. KoaupoBaHue ¢ TOBTOPEHHEM

6uros. Koapl Xammunra
2 Teopernueckue 0OCHOBBI HH(OPMATUKH

JlBonuHoe  KogupoBaHuE. PaBHOMEpHBIE UM  HEPAaBHOMEpPHBIE  KOJBI.
)1 JlexonnpoBaHue COOOLIEHH, 3aTUCaHHBIX C TOMOIIbIO0 HEPABHOMEPHBIX KOJIOB.
Ycnosue @ano. [locTpoeHrne 0JHO3HAYHO JACKOIUPYEMBIX KOJOB C MOMOIIBIO

nepeBa

Teopernueckne mnoOAXOAbl K OLEHKE KoinyecTBa HHGpopMauuu. EnuHuIs!
29 U3MepeHus: KoiudectBa HHpopMmanuu. AuaBUTHBI TOAXOX K OLEHKE
KoJM4yecTBa HMHQPOpMaLUU. 3aKOH aJJUTHUBHOCTH HHpopmammu. Dopmyna

Xaptiu. Uadopmanus u BepossitHocTs. Dopmyia [llennona

Cuctembl cumcienus. Pa3BépHyTas 3amuch LENbIX M JPOOHBIX YHCENT B
HO3UIIMOHHON cucTeMe cuucicHHuA. CBOMCTBA ITO3UIIMOHHOM 3allCH YHCIIA:
2.3 KOJIMYECTBO U (P B 3aITUCH, TPU3HAK JECTUMOCTH YK CJIa HA OCHOBAaHUE CUCTEMBI

CUHCIICHUS. AJIFOpI/ITM nepepoja IMejoro 4ucjia wus P-vgHoi cucteMsul

CUMCIIEHUS B JECATUYHYIO. AJITOPUTM MepeBojia KoHeuHo! P-uuHoil npobu B
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2.5

JECSTUUHYI0. AJTOPUTM IE€pEBOJA LENOr0 4Hcia U3 JECITUYHOM CHCTEMBI
cuncienuss B P-uunyto. IlepeBos xoHeUHOH necsiTuyHON aApoOH B P-nunyro.
JIBonuHas, BOCbMEpUYHAs U LIECTHAALATEPUUHAs CUCTEMbl CUUCIIEHUS, CBA3b
MeXay HHUMHU. ApudmeruyecKkue oOrepaluud B TMO3UIHOHHBIX CHCTEMax
CUHCIICHUS

TponuyHass ypaBHOBEIIEHHAss CHUCTEMa CYUCIEHUA. JIBOMYHO-JECATUYHAs
CUCTEMA CUMCIICHUS

KomupoBanue texcroB. Kommpoka ASCII. OpHoGaiiTHbIE KOJIUPOBKHU.
Crangaptr UNICODE. Komuposka UTF-8. Omnpenencaue nH)OpPMAIHOHHOTO

00bEMa TEKCTOBBIX COOOIIEHUN

2.6

KomupoBanue  m3oOpaxenmii. OneHka  WHPOPMALMOHHOTO  00BEMA
rpagUyYecKuX JaHHBIX MpPU 33JaHHBIX Pa3pelIeHUH W TIIyOMHE KOIUpPOBAHUS
ugeta. LlBeroBeie Mogenu. KoaupoBanue 3Byka. OneHka MH(OPMaLMOHHOIO
00BéMa 3BYKOBBIX J[JAaHHBIX IpPHA 3aJaHHBIX 4YaCTOTC JHUCKPCTU3AIMU U

Pa3psAHOCTH KOJUPOBAHUS

2.7

Anrebpa noruku. IloHsiTe BbIcKa3biBaHUS. BrIcka3biBaTeabHBIE (OPMBI
(npenukatsl). KBaHTOpBI CyIIeCTBOBaHMS U BCEOOIIHOCTH.

Jlornueckue omnepanuu. TaOGmuibl UCTUHHOCTH. Jlornyeckue BbIpaKEHUS.
Jlornueckne ToxnecrBa. Jlornmueckue ~onepanMu M ONEpAlMM  HAJ
MHO>KECTBaMHU.

3aKkoHBl anreOpbl JIOTMKUA. OKBUBAJIEHTHbIE NPEoOpa3oBaHMs JIOTHYECKUX
BbIpakeHU. Jlornyeckue ypaBHEHHs U CUCTEMBI yPaBHEHUM.

Jlornueckue (yHKIUU. 3aBUCUMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTHYECKUX
(GYHKIUHI OT KOJIMYECTBA ApIyMEHTOB.

Kanonnueckue (opMbl TOTHYECKUX BbIpaKEHUI

2.8

COBepHIeHHBIe JU3BIOHKTUBHBIC KOHBIOHKTHBHBIC HOPMAJIbHBIC CbOpMBI,

AJIITOPUTMBI UX ITOCTPOCHUA 110 Ta6J'II/II_IC HCTUHHOCTHU

2.9

Jlormueckue »neMEHTHl B cocTaBe KommbloTepa. Tpurrep. Cymmartop.
MHoropa3psaaslii cymmarop. [locTpoeHne cxem Ha JIOTHYECKUX 3JIEMEHTAX IO
3aJlaHHOMY JIOTHYECKOMY BBIPQKEHUIO. 3aIlliCh JOTMYECKOTO BBIPAKEHUS IO

JIOTUYECKOM cXeMe

2.10

Mogenu u moxaenupoBanue. Llenmn monenupoBaHus. AIEKBaTHOCTh MOJETH
MOJCIIUPYEMOMY 00BEKTY mitu Tiporieccy. dopmanuzanms MpUKIaIHbIX 3a/1a4.
[IpencraBienne pe3ynbTaTOB MOJACTUPOBAHUS B BHUAC, YIOOHOM JUIs
BOCIIPUATHS 4YeNoBeKOM. ['paduueckoe mpeacTaBieHHE AaHHBIX (CXEMBI,

TaOIUIIBI, TPAPUKH).

2.11

HpeHCTaBHeHI/IC HOCJIbIX YHCCI B MMaMATH KOMIIBIKOTCPA. OFpaHI/I‘IeHHOCTB

JMarna3oHa 4yucell IpH OTpaHUYEeHUH KoiuuyecTBa paspsanoB. [lepemonHeHue




2.12

2.13

2.14

paspsaHOW ceTkd. be33HakoBble W 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWT.
JIBOWYHBIN TONTOJTHUTEIBHBIN KOJI OTPULATEIbHBIX YUCEN.

[To6uToBBIC JIOTMYEcKWEe onepanuu. Jlormdeckuii, apudMeTHUUECKHH U
uukiauyeckuii capuru. llludpoBanue ¢ momoupl0 MOOUTOBOI omepanuu

«uckirovaroee MJINy

IIpencraBieHue BELIECTBEHHBIX YHMCEI B TAMATH KOMIIBIOTEpA. 3HA4YaIlas 4acThb
U TOpsAoK yMcia. Jlmama3oH 3HaueHWH BeleCTBEHHBIX uwncen. [Ipobiembl
XPAHECHMS BEIICCTBEHHBIX 4YMCEJ, CBS3aHHBIE C OrPAHMYEHHEM KOJIUYECTBA
pa3psaoB. BelnonHeHne onepanyii ¢ BEIECTBCHHBIMU YMCIIAMH, HAKOILICHHUE

OIInOOK IIpHU BBIYUCIICHUAX

I'padbl. OcHoBHble nmoHATUA. Bunel rpados. Onucanue rpadoB ¢ HOMOLIbIO
MaTpUll CMEKHOCTH, BECOBBIX MATPHI], CIHCKOB CMEXHOCTH. Perienue
AITOPUTMUYECKHUX 3a/1a4, CBSA3aHHBIX C aHaIM3oM TrpadoB (mocTpoeHue
ONTUMAJILHOIO IyTH MEXJAy BepUIMHaMu rpada, OIpelesieHHe KOJIU4ecTBa
Pa3IMYHBIX IIyT€d MEXJy BEpIIMHAMH OPUEHTHUPOBAHHOIO AaLUKINYECKOTO
rpaca)

HepeBbs. bunapnoe nepeBo. [lepeBbsi mowmcka. CrocoObl 00Xxoma epesa.
[IpencraBienue apupMeTnIecKX BhIpaKEHUI B BUe JiepeBa. Mcnonb3oBanue

rpadoB U IepeBbEB NP OMUCAHUN 0OBEKTOB U MPOLIECCOB OKPYIKAIOIIEr0 MUPA

2.15

2.16

JluckpeTHbIe UTPHI IBYX UTPOKOB ¢ MoJHOM nHdopmanuei. [loctpoenue nepesa
nepebopa BapUaHTOB, OINHUCAHWE CTPATETHM UIPHl B TaOIW4YHOU Qopme.

BLII/II‘pLIIJ_IHI)Ie 1 NPOUTPLINIHBIC TO3UITUN. BLII/Il"pLIIJ_IHHe CTpaTeruu

CpenctBa  MCKYCCTBEHHOIO  MHTeNJIeKTa. VaeHTuUKanuss ©  MOHMCK
n300pakeHui, pacro3HaBanue Jull. Vcrnoab30BaHNe METO0B UCKYCCTBEHHOTO
UHTEIUIEKTa B OOywaromMx  cucreMax. Vcronp3oBaHMEe — METOIOB
HCKYCCTBEHHOI'O MHTEJIEKTa B podoToTexHuke. uTepHer Benieil. Heliponusie

CCTHU

3.1

3.2

AJTOpUTMBI M TPOrpaMMHUPOBAHNE

CDOpMaJ'II/IBaI_[I/ISI TIOHATHSA aJIrOpUTMaA. Mamuna TLIOpI/IHFa KaK YHUBCpPCAJIbHAA

MOJEJb BEIYMCICHUMN

OreHka CIOXHOCTH BBIYMCICHUH. Bpems paGoTel 1 00BEM HCIONIB3YyeMOM
aMsATH, WX 3aBUCHUMOCTb OT pa3Mepa MCXOAHBIX JaHHBIX. OneHka
aCUMIITOTUYECKON CJIOKHOCTH AITOPUTMOB. AJTOPUTMBI TOJMHOMHAIBHOU
cioxkHoctu. IlepebGopHbie anroputMmsel. [Ipumepsl pa3aMuUHBIX AITOPUTMOB

pelIeHns OIHOM 3a1auu, KOTOPbIE UMEIOT Pa3INnYHYIO CI0XKHOCTh
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Omnpenenenre BO3MOXKHBIX pE3YJIbTaTOB palOThl MPOCTEUIIUX AJITOPUTMOB
YIPABICHUS UCIIOJHUTENSAMU U BBIYMCIUTENBHBIX alrOpUTMOB. OrpeneneHue

UCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET J1aTh TPEOYyEeMbIid pe3yabTaT

3.4

3.5

3.6

AAroputMbl 00pabOTKM HATypajbHBIX YHCEN, 3alMCAHHBIX B IMO3UIIMOHHBIX
cUCTeMaX CYMCIIEHHUs: pa3OueHHe 3aluCh YHuClla Ha OTIENbHble LUQPBI,
HaxXOXJICHHE CYMMBbl U TNpOU3BEIEHHUs LU(p, HAXOXKICHHE MaKCHUMaJIbHOMN
(MHHHMAITEHOW ) U PHL.

[IpencraBienue uuciaa B BUAE HaOopa IMPOCTBIX COMHOMKUTENEH. AJNTOPUTM
OBICTPOrO BO3BEJECHMsS B cCTeleHb. [IOMCK MHPOCTBIX 4YHCET B 3aJaHHOM

AUara3oHe C IIOMOIIBIO AJITOPHUTMaA «KPCHICTO BpaTOC(beHa»
MHOFOp&SpHI{HHe OeJabIC YKucila, 3aJa4u JUTHHHOM apI/I(bMeTI/IKI/I

S3pik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbl naHHBIX:
LIEJIOUMCITICHHBIC, BEIIECTBEHHBIC, CHMBOJIBHBIE, JIOTMUECKHe. BeTBieHus.
Cnoxusie ycinoBus. Lukisl ¢ yenoBuem. L{UKIIBI 110 IEpEeMEHHOM.

OO6paboTka naHHBIX, XpaHamuxcs B (aiinax. TekcToBble U JBOMYHBIE (ailiibl.
daiinoBsie nepeMeHHble ((ailnoBeie ykazarenu). Urenue u3 daiina. 3amuch B
(aiin.

Paz6uenue 3amaun Ha moazanayu. [loamporpammel (poreaypsl U QYHKITHH).

Hcnons3oBaHue CTaHHapTHOﬁ OMONMOTEKHU SI3bIKA mporpaMMHupOBaHuA

3.7

3.8

39

Pexypcus. PexypcuBnble npouenypsl U ¢GyHkiuu. Vcnonas3oBaHue cTeka Ais

opraHu3anu peKypCHBHBIX BbI3OBOB

Yucnennsle MeToAbl. TouHOE M MPUOIMKEHHOE pelleHus 3a1a4u. YucieHHoe
pelleHre ypaBHEHMH ¢ MOMOUIbI0 1Mojadopa napaMeTpa. UMcIeHHble METO/bI
pelleHns ypaBHEHHMiIl: MeToJ mnepebopa, METOJ MOJIOBUHHOTO JENeHUs.
[TpubnmxE€HHOE BBIYMCIIEHUE IJIMH KpUBBIX. Bbruncnenue miomanei ¢uryp c
IIOMOUIBIO YHUCIEHHBIX METOJOB (METOJ NMPSAMOYIOJIbHUKOB, METOJ TpaIenuil).
ITouck Mmakcumyma (MUHHUMYMa) (GYHKIMHM OJHOM TEPEMEHHOW METOJ0M

IIOJIOBHHHOT'O ACJICHUA

OOpaboTka  CHUMBOJBHBIX  JaHHBIX. BcTpoeHHble  (QYHKIUU  s3bIKa
MPOrpaMMHUpPOBAaHUS i  OOpaOOTKM CUMBOJIBHBIX CTPOK. AJTOPUTMBI
00pabOTKM CHUMBOJBHBIX CTPOK: MOJCYET KOJIMYECTBA TMOSBICHUN CUMBOJIA B
CTpOKe, pa3OHueHHue CTPOKM Ha CJOBa MO NPOOENBHBIM CHMBOJAM, ITOUCK
MOJICTPOKH BHYTPH JAHHOW CTPOKH, 3aME€HA HaWJEHHOW MOJICTPOKH Ha JIPYTYIO
cTpoKy. ['eHepaiusi Bcex CJIOB B HEKOTOPOM ai(aBUTE, YAOBIETBOPSIOLIUX
3aJaHHbIM orpanudeHusiM. [IpeoOpa3oBaHue yucia B CUMBOJIBHYIO CTPOKY U

o0paTHO

3.10

MaccuBbl M TOCIENOBATEILHOCTH 4YHCEN. Brruncienue 0000MmEHHBIX

XAapPaKTCPUCTHUK DJJICMCHTOB MaCCHUBa WA YHCI0BOM oCICaA0BaTCIbHOCTHU




3.11

(cyMMBI, TIpOW3BEIEHHS, CPEOHErO apu(PMETUYeCKOTO, MUHUMAIBHOTO U
MaKCHMaJbHOTO 3JIEMEHTOB, KOJMYECTBA JIJIEMEHTOB, YIOBJIETBOPSIOLINX
3aJlaHHOMY YyCJIOBUIO). JIMHEWHBIN MOMCK 3aJaHHOTO 3HAYEHHUS B MacCUBE.
AAroput™bl pabOThl C 3JIEMEHTAMH MacCcHBa C OJHOKPATHBIM IPOCMOTPOM
MaccuBa. CopTupoBka oJHOMEpHOro mMaccua. I[IpocTeie METO/BI COPTUPOBKU
(Meron my3blpbKa, METOJ BbIOOpa, COpPTHpPOBKA BcTaBKaMu). CopTHpPOBKa
cnusiHueM. beictpas coptupoBka MaccuBa (anroputM QuickSort). JIBomdHBIN

ITOUCK B OTCOPTUPOBAHHOM MACCUBC

JIBymMepHBIE MacCUBBI (MaTpuIlbl). AJNTOpUTMBI 00pPabOTKH JBYMEPHBIX
MAaCCHBOB: 3allOJJHCHHE JIBYMEPHOI'O YHCIOBOTO MAacCCHBAa IO 3aJlaHHBIM
IpaBUjIaM, TIOUCK AJIEMEHTa B JJBYMEPHOM MAaCCHBE, BHIYHCICHHE MaKCHMyMa
(MMHMMYMa) ¥ CyMMBbI 3JIEMEHTOB ByMEPHOT'O MacCHBa, IEPECTAHOBKA CTPOK U

CTOJ'I6I_IOB ABYMCPHOI'O MaCCHBa

3.12

3.13

3.14

3.15

CnoBapu  (accolaTHBHBIE  MACCHBBL, OTOOpaxeHHs).  XOII-TaOJUIIBI.

HOCTpOCHI/Ie aHQ)aBI/ITHO-‘IaCTOTHOFO CJIOBapA AJIA 3aJlaHHOI'0 TCKCTa

Crexku. AHanu3 MpPaBUIBHOCTH CKOOOYHOrO BbIpakeHUs. Bbruncienue
apu(pMEeTHYECKOTO BBIPa)KEHUS, 3alMCAaHHOT0 B MOCT(HUKCHOM (hopme.

Ouepenu. Mcnonp3oBanue ouepeau A BpEMEHHOTIO XpaHEHUS! TaHHbIX

Anroputmbel Ha rpadax. IlocTpoeHne MUHUMAJIBHOIO OCTOBHOIO J€peBa
B3BCHICHHOT'O CBA3HOI'O HCOPUCHTUPOBAHHOI'O rpa(ba. KonmuectBo Pa3IINIHBIX
nyTeil MeXay BepIIMHAMHM OpPUEHTHPOBAHHOIO AalMKIMYECKOro rpada.

Anroput™m JleHKCTpEI

HepeBbs. Peannsanus nepeBa ¢ NOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUHBIE
(Ounaphsbie) nepeBbsi. [locTpoeHue nepeBa A 3aJaHHOTO apH(PMETHUYECKOrO
BbIpakeHUs1. PekypcuBHBIe aliropuT™Mbl 00xoaa nepeBa. Mcnonap3oBanue creka

¥ odepeu it 00Xo/a 1epena

3.16

3.17

JlnHamMuueckoe MporpaMMHpOBaHUE KaK METO/] pELIeHHs 3a/1a4 C COXPaHEHUEM
MPOMEXYTOUHBIX  PE3yJbTaTOB.  3aJayd, pellaeMble C  [OMOIIBIO
JMHAMUYECKOTO MPOrPaMMUPOBAHUS: BBIUMCIEHUE DPEKYPCUBHBIX (DYHKIIHIHA,

MNOJCYET KOJIUYECTBA BAapHWaHTOB, 3a/1a41 OIITUMH3allUN

[Tonatue 06 O0OBEKTHO-OPHUEHTHUPOBAHHOM IpOrpaMMHUpOBaHUU. OOBEKTH U
kJyacchl. CBOMCTBA U METO/IbI 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBINA aHAIIN3.
Pa3zpaOoTka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO IOAXOAA.

WNukancynsnus, HacleJoBaHue, TOTUMOpHU3M

WNudopmanroHHbIe TEXHOJIOTUU

4.1

Ananus JaHHBIX. OCHOBHBIE 3ala4i aHaJIn3a JaHHBIX: IPOTHO3UMPOBAHUC,

Knaccuukanus, KilacTepusanus, aHajau3 OTKIOHeHuH. IlocienoBaTenbHOCTh




4.2

4.3

peleH s 3a/1a4 aHaTU3a TaHHBIX: COOp MEePBUYHBIX JaHHBIX, OYMCTKA U OIICHKA
KayecTBa JaHHBIX, BHIOOp W (WIM) TOCTPOCHHME MOJENH, MpeoOpa3oBaHHE
JaHHBIX, BU3yaJIU3alusl JaHHBIX, MHTEpIIpETanys pe3yapTaToB. IIporpammHuele
cpeactBa u VHTepHEeT-cepBUCHl U1l 0OpaOOTKM M IPEJICTABICHHS JaHHBIX.
Bonpmme nannpie. MammaHOE 00yueHue

AHanmu3 JaHHBIX C IIOMOIIBI 3JIEKTPOHHBIX Tabiui. BbruncieHue cymMmsl,
cpemHero  apu(METHYEecKoro, HamOOIbIIero (HAMMEHBIEro) 3HAYCHUS
nuanazoHa. Beruncnenue ko3¢ ¢uIMeHTa KOppessuud JBYX PsIOB JaHHBIX.
[TocTpoeHne cToNOUATHIX, TMHEHYATHIX U KPYrOBBIX nuarpamm. [loctpoenue
rpapukoB  ¢yHkuui. IlogbGop  nuHMM  TpeHza,  pelieHue  3aaay
IIPOrHO3UpoBaHus. PelieHue 3ajay ONTUMU3ALUU C [TOMOIIBIO AIEKTPOHHBIX

TalJInI

I[I/ICerTI/ISaHI/Iﬂ npu MarcMaTU4CCKOM  MOACIIMPOBAHUHW  HCIPCPBIBHBIX
IIponIccCoB. MOI[GJ'II/II)OBEIHI/IC JABHMOXKXCHU. MO,I[CJ'II/IpOBaHI/Ie OHMOJOrHYECKUX
cucreM. MareMaTudecKue MOACIN B OKOHOMUKC. BrrancaurenbHEIC
OKCIICPUMCHTBI C MOACIISIMMU. O6pa60TKa PE3yJIbTATOB SKCIICPUMCHTA. MeTO,I[
HAaMMCHBIINX KBaApaToOB. OHGHKa YHUCIOBBIX MapaMCTPOB MOACIUPYCMBIX
O00OBEKTOB H MponeccoB. BoccTanoBieHrue 3aBHCHMOCTEH IO pe3yiibTaTaM

JKCIIEPUMEHTA

4.4

4.5

BepostHocTtHele  Mozmenmu.  Mertoaet Monte-Kapimo.  MmuranuonHoe

MOZICIIMPOBAHHUC. CucTeMBl MacCOBOTO O6CJ'Iy>I(I/IBaHI/I}I

Tabnuunbie (pensiuoHHble) 0a3bpl MaHHBIX. Tabnmuia — mpencTaBicHHE
cBeleHni 00 OqHOTHIIHEIX 00bekTax. Iloite, 3amuch. Kiarou Tabauiel. Padora ¢
roTOBOM 0a30il AaHHBIX. 3amoiHeHue 0a3pl naHHBIX. [loMCK, copTHpOBKa H
(bUIBTpAIUs JaHHBIX. 3aITPOCHl HAa BRIOOPKY JIAHHBIX. 3aIIPOCHI ¢ TTapaMeTPaMH.
Brruncnsiembie mosis B 3ampocax.

MHuoroTtabnuunble 6a3bl JaHHBIX. THIIBI CBSA3eW MEXTy TaOnuiamu. BuenrHui
kmou. llemoctHOCTh 6a3bl JaHHBIX. 3ampockl K MHOTOTA0NUYHBIM 0azam

JaHHBIX

4.6

TekcroBeii mpoueccop. CpexncrtBa IMOMCKa M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  CTpyKTypUpOBaHHBIE  TEKCTOBbIE  JOKYMEHTHl.  CHOCKH,
ornapieHue. IIpaBuna  IUTUPOBAaHMS  UCTOYHUKOB U O(GOpPMIICHUS

OoubmorpauIecKux CChUIIOK




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Undpopmatuka (B 2 yactsx); 10 kinacc. yriayonennoe ooyuenue [omskos K.1O.,
Epemun E.A. OO1ecTBO ¢ OrpaHM4eHHO# 0TBETCTBEHHOCThI0O « BTHOM.
JlabGopaTopus 3HaHMI»; AKITMOHEPHOE 0011ecTBO «V31aTENBCTBO
«IIpocBemenue»

* Unudopmaruka (B 2 yactsx); 11 kmacc. yrnmyonennoe ooyuenue [lomskos K.1O.,
Epemun E.A. OO11ecTBO ¢ OrpaHM4YeHHOM OTBETCTBEHHOCTHI0O « BMIHOM.
JlabopaTopus 3HaHUI»; AKITMOHEPHOE 00111ecTBO «/31aTENBCTBO

«IIpocBemenne»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

https://edsoo.ru/metodicheskie-materialy/

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

bubmuoreka [{OK https://m.edsoo.ru/af8b25f4, https://m.edsoo.ru/f47857¢0
DnexTpoHHBIN 00pa3oBatenbHbIi pecypce "lomamnaue 3ananus. Cpennee ooiee

obpazoBanue. Undopmaruka", 10 - 11 xmacc, AO UzgarensctBo "[IpocBemnienne”
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