MUWHHUCTEPCTBO IMPOCBEIEHUSA POCCUMCKOM ®EJEPAIIIN
JenmaprameHT oOpa3oBanusi 1 HayKu KocTpoMckoii 00/1acTu

AnvuHucTpanus BoxoMcKoro MyHMuunajibLHOro paiiona

MOY «Boxomckasa COIL»
PACCMOTPEHA COI'JTACOBAHA YTBEPXJIEHA
PykoBoautens MO 3amecturens qupektopa  Jupexrtop MOY
yuuTeseld MaTeMaTuKU, MO y4eOHOH paboTe "Boxomckas COI"
uH(popmaTHK, GU3NKU

Kapasuna JI.H. Okynosckas E.IL.
mrocunaa T.B. [Tpuka3z Ne 102 ot

Tporoxon Nel ot 29.08.2025r.
27.08.2025r.

PABOYAA ITPOI'PAMMA

(ID 2240783)

yueOHoro npeamera « MudpopmaTukay (yriry0JéHHbIN YPOBEHbD)

11t ooydarommmxcs 10 — 11 kimaccoB

n. Boxma, 2025 roa



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no nndopmatuke (yriayOiaEHHbIM YpOBEHb) HA YPOBHE CPEIHETO
oOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHUU K pe3ysbTaTam
OCBOGHHUS OCHOBHOWM  0Opa3oBaTeNbHOM  MPOrpPaMMbl  CPEAHETO  OOMIETO
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Taxxke ¢enepanbHOil paboueit
POrpamMMbl BOCIIUTAHUS.

[Iporpamma 1o wuHdopmMaTuKe Ma€T TNpENCTaBICHUWE O LENsAX, oOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS W Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro npeamera «MHpopmaTuka» Ha yriIyOJIEHHOM YpPOBHE, YCTaHaBIMBAET
00s13aTeTbHOE PEeIMETHOE coJiep>KaHue, npeayCcMaTpUBaECT ero
CTPYKTYpUpPOBaHHUE MO pa3jieiaM U TeEMaM Kypca, ONpeAesieT pacupeeIeHue ero
1o kinaccaM (rogam M3y4yeHus), 1a€T NPUMEPHOE paclpe/esieHne yyeOHbIX 4acoB
M0 TEMATHUYECKUM pasfenaM Kypca U  PEKOMEHIYyeMylo (IPUMEPHYIO)
MOCNIEIOBATEIPHOCTh WX  HM3yYeHUS ¢ y4€TOM  MEXKMPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€HM, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

[TporpamMMma 1o nH(pOpMaATHKE ONpPEAEIAeT KOIUUYECTBEHHbIE U KaUeCTBEHHBIE
XapaKTePUCTUKU Y4eOHOTO MaTepHaa JIjs KaXI0TO rojia U3yuyeHusi, B TOM YHUCIIe
JUISL COZEPIKATEIbHOTO HATIOJHEHHsI Pa3HOTO BHIAa KOHTPOJS (MPOMEXYTOUHOM
aTTecTalluu oOyuarommxcs, BCEPOCCUNCKUX MMPOBEPOUYHBIX paoor,
roCyapCTBEHHOW UTOTOBOM arTectaiuu). [Iporpamma nmo nHbopMaTuke sIBISIETCS
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOorpaMM U Y4eOHUKOB,
MOYPOYHOTO TIAHUPOBAHUS Kypca YIUTEIIEM.

NudopmaTtuka B cpeHeM oO1eM 00pa30BaHUH OTPAXKAET:

CYUIHOCTh HMH(OPMATUKM KaK HAyYyHOM JWUCUUIUIMHBI, HU3ydarolen
3aKOHOMEPHOCTH MPOTEKAaHUS U BO3MOKHOCTH aBTOMATHU3alMA HMHPOPMAITMOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

OCHOBHBIE  00NIacT  TpUMEHEHUs  WHPOPMATHUKH, TPEKIE  BCETO
WHGOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABIIEHUE U COITUAIBHYIO Chepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep MHQOPMATHUKH U HUH(OPMALMOHHOU
JESITEIIBHOCTH.

Kypc uHbopmatuku ajis ypoBHsSI CpeIHEro 00Iero o0pa3oBaHUs SIBIIAETCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHOW TMOATOTOBKH OOydYalomuxcsi B 00JacTu
uHGOPMATUKU U HH(DOPMALIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTHH, Omupaercs
Ha CoJIepKaHue Kypca WH()OPMATHUKUA YPOBHS OCHOBHOTO OOIIETO 0Opa3oBaHMs U
ONMBIT  TIOCTOSIHHOTO  TMpPUMEHEHUs  MHGOPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUM, AA€T TEOPETHUUECKOE OCMBICIECHUE, MHTEpPIpETaluio U 0000IIeH e
ATOTO OIBITA.



Pesynbrarel  yriyOn€HHOro  YpOBHS ~HM3y4deHHUS y4yeOHOro MpeaMera
«Uudopmartuka» OpUEHTHPOBAHBI HA TOJYyYEHUE KOMIIETEHTHOCTEH IS
nocieAywneil MpodecCUOHATIBHOW JIeITEIbHOCTH KaK B paMKax JaHHOU
MpeIMETHON 00JIaCTH, TaK U B CMEXKHBIX ¢ Hel o0nacTsx. OHM BKIIOYAIOT B ce04:

OBJIQJICHUE KJIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOUTCS JlaHHAs TpeaMeTHass 00JacTh, paclo3HABaHHWE COOTBETCTBYIOIIUX HM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTh AEMOHCTPUPOBATH PA3IMYHbIC MTOIXOIbI
K U3YUYCHUIO SIBJICHUH, XapaKTEepHBIX JJI1 U3y4yaeMOM IpeIMEeTHON 00J1acTH;

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

HaJM4yue TPEACTaBICHUM O JaHHOM MpEeAMETHOM O00JIACTH KakK I€JI0CTHOU
TEOpUU (COBOKYIHOCTU TEOpHUI), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JacTAMU
3HAHUM.

B pamkax yrinyO0n€HHOro ypoBHSI U3y4deHUs MH(OpPMATHKUA 00ECIEeYMBAETCA
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOYYAIOIIMXCS K MPOJIOJDKEHUIO 00pa30BaHUS B
OpraHu3anuiax  MOpodeccCuoHadbHOTO  O0pa3oBaHUsS MO  CHEHHUAIBHOCTSIM,
HEINOCPEICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKHUM Kak
porpaMMHasi MHXeEHepHsi, HHPOpMallMOHHAasE 0€30MacHOCTh, UH(POPMAIIMOHHBIC
CUCTEMBbl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CE€TH, OOJbIIME JaHHbIE H
MalIMHHOE O0Oy4Y€HUE, TMPOMBIIIJICHHBI WHTEPHET BEIIeH, HCKYCCTBEHHbIN
UHTEIJICKT, TEXHOJOTUU OeCHpOBOJHOM CBSI3U, POOOTOTEXHHKA, KBAaHTOBBIE
TE€XHOJIOTHUH, CHUCTEMBI PAaCIpPENCIEHHOIO PEECTPa, TEXHOJOTHH BUPTYyAJIbHOW WU
JIOTIOJTHEHHOM PEeabHOCTEM.

OcHoBHast 1enb u3ydeHusi yuyeOHoro mnpeamera «WHpopmaTuka» Ha
yIIyOJIEHHOM  ypOBHE CpedHero oOmiero oOpa3oBaHusi —  OOecIeueHue
JaNbHENIIero pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIIMH 00ydYaromerocs, €ro
TOTOBHOCTH K JKU3HHU B YCIIOBHUSIX Pa3BUBAIOILErOCs MHPOPMAIIMOHHOTO 00IIecTBa
¥ BO3pACTAIONIEH KOHKYPEHIIMM Ha pbhIHKE Tpyaa. B cBs3u ¢ 3TUM H3yyeHUE
uHpopmaTtuku B 10—11 knaccax goIKHO 00€CTICUHTh:

c(OpMHPOBAHHOCTh MHUPOBO33PEHUS, OCHOBAHHOTO HAa MOHUMAHUU POJIH
uHOPMATUKH, HWHPOPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
COBPEMCHHOM OOIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMUYECKOTO MBIIIICHUS;

chOpMHPOBAHHOCTh YMEHHUM pa3iandarh (akThl U OILIEHKH, CpPAaBHUBATh
OLICHOYHBIE BBIBOJIbI, BHUJETh HMX CBSI3b C KPUTEPUSMU OLICHHUBAHUS U CBS3b
KPUTEPUEB C ONPENEIEHHON CHCTEMOU LIEHHOCTEN, TPOBEPATH HA JOCTOBEPHOCTD U
00001maTh nHpOpMaIHIO;



C(OPMUPOBAHHOCTh ~ NPEJACTABICHUA O BIMSHUA  HHPOPMAIIMOHHBIX
TEXHOJIOTMA Ha JU3Hb YEJOBEKa B OOIIECTBE, I[MOHMMAaHHE COLUAIBHOIO,
HKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOrO, HOPHUIMYECKOrO, MPUPOIHOTO,
HPrOHOMHYECKOTO,  MEIULUMHCKOTO U  (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

INPUHATHE MPABOBBIX U 3TUYECKUX ACMEKTOB MH()OPMALIMOHHBIX TEXHOJOTHUH,
OCO3HAHHE OTBETCTBEHHOCTH JIIOZEH, BOBICUYEHHBIX B CO3JJaHUE U HCIOJIb30BAHKE
MH(OPMAIMOHHBIX CUCTEM, pACIIPOCTpaHEHUE HH(OPMAIUY;

CO37[aHHE YCIIOBUW MJisi pa3BUTHUSL HABBIKOB y4eOHOM, MPOEKTHOM, HAy4YHO-
UCCJIEIOBATENILCKONM U TBOPYECKOM AESITENbHOCTH, MOTHUBALMU OOy4arommxcs K
CaMOpa3BUTHIO.

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

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

Paznen «Teopernueckue OCHOBHI HH(pOPMATHKH» BKIIOYAET B ceOs
NOHATUUHBIMN anmapaT WH(QOPMATUKH, BOIMNPOCHl KOJIMPOBaHUS HWH(MOpMaIuH,
u3MepeHuss WH(OPMAIIMOHHOTO 00BbEMA JaHHBIX, OCHOBBI AJIreOphl JIOTUKU U
KOMITBIOTEPHOI'O MOZAEIINPOBAHUS.

Paznen «AaropurmMbl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa Pa3BUTHE
AJITOPUTMHUYECKOTO MBIIUICHUS, Pa3pabOTKy alrOpUTMOB M OLEHKY MX CJIOKHOCTH,
(GbopMHpOBaHNE HABBIKOB pEealM3allMy MPOrpPaMM Ha A3bIKaX MPOrpaMMHUPOBAHUS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMoOHHbIE  TEXHOJOIMHM»  MOCBALIEH  BOIPOCAM
npuMeHEHUsT WH(GOPMAIMOHHBIX TEXHOJOTHUN, pPEaTn30BaHHBIX B MPHUKIATHBIX
MPOrpaMMHBIX MPOJAYKTaX U UHTEPHET-CEPBUCAX, B TOM YKCIIEC B 3aJja4ax aHaIu3a
JAHHBIX, HMCMOJB30BAHUIO 0a3 MaHHBIX W DJIEKTPOHHBIX TaOMUIl AJis pEelICHUs
NPUKIIAJAHBIX 33]1a4.

B npuBenénnom nanee copepxkanuu ydeOHoro npenmera «Mudopmarukar
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOJAT B
00s3aTeNbHYIO TPOrpaMMy OOyUEHHsI, HO MOTYT OBITh MPEII0KEHbI ISl U3YUeHU S
OTJIEJIbHBIM MOTUBHUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCS.

VYrinyOnéHHblE ypoBEHb U3Yy4Ye€HHUS HH(DOPMATUKH PEKOMEHAYyeTCs IJis
TEXHOJIOTHYECKOTO  MpOQMIs, OpPUECHTHPOBAHHOIO HA  HHXCHEPHYIO U
UHPOPMAIIMOHHYIO C(epbl JAEATeTbHOCTU. YTIyONIEHHBIM ypOBEHb H3yUEHUS
uH(pOpMaTUKUA 00ECIEYUBAET: MOATOTOBKY O00YyYaroluXxcsi, OPUEHTUPOBAHHBIX Ha



CHEIUaIbHOCTH B 00JacCTH HWHOOPMAIMOHHBIX TEXHOJOTUA W WHXKCHEPHBIC
CHEIUATBHOCTH, Y4YaCTHE B MPOCKTHONM M WCCIENOBATEIHCKOW JESITEIBHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABJICHUSIMH OTpaciu HHGOPMAIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHH, MOATOTOBKY K YYaCTHIO B OJTUMIIHA/AX U CAaue
EnnHOTO TOCY1apCTBEHHOTO 3K3aMeHa 110 HHPOpMaTHKE.

[TocnenoBatenbHOCTh HM3YYEHHUS TE€M B Tpeesiax OJHOTO roja oOydeHus
MOXET OBITh HM3MEHEHa MO YCMOTPEHHIO YYHTENS NpH TOJATOTOBKE paboueit
IPOrpaMMBbI U TIOYPOYHOTO TIJIAHHUPOBAHHUSL.

OO11ee YnciI0 YacoB, PEKOMEHIOBAaHHBIX JIJIs1 u3ydeHus uHpopmatruku — 136
yaca: B 10 kiacce — 68 1acoB (2 yaca B Hezen0), B 11 kimacce — 68 yacoB (2 yaca B
HEJICITIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Hu¢poBasi rpaMOTHOCTH

TpeGoBaHus TEXHUKM O€30MaCHOCTM M TUTHMEHbI TIpu paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMITIOHEHTaMU [IU(DPOBOTO OKPYKEHUS.

[TpuHIUIIBI pabOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHUYECKOE BBIMOJIHCHHE MPOTPAMMBI  MPOIIECCOPOM.
OnepatvBHasi, IMOCTOSHHAs W JOJATOBpeMeHHas mnamaTh. OOMEH JaHHBIMU C
OMOIIbI0 MIUH. KOHTpOJIepsl BHEMIHUX YCTPOUCTB. [IpsAMOi 1OCTYN K TaMsITH.

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

[IporpammHOe oOecreueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX cUCTeM. Busl
pOrpaMMHOro oOecredeHus: U uX Ha3HaueHne. OCOOEHHOCTH MPOTPaMMHOIO
oOecrieueHuss MOOWIBHBIX yCTpoucTB. [lapamienbHoe mnporpaMMUpOBaHUE.
CuctemHoe mnporpammHoe oOecrieueHue. OrnepalnMOHHBIC CUCTEMBI. Y THIIUTEHI.
HpaiiBeppl  ycTpouctB. MHCTAsiuuss W JAEUMHCTAULALUSA  IPOTPAMMHOIO
oOecrieyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelleHus W UMEHOBaHUS (ailjioB B
nosroBpeMeHHoi namsatu. [llabmons! 11t onucanus rpymi (haisios.

[Iporpammuoe obecniedenue. JlnneH3upoBanue MpPOrpaMMHOTO 00eCTICUCHHUSI
u 1udpoBeix pecypcoB. IlpompuerapHoe u  CBOOOJHOE MPOTPAMMHOE
oOecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE MCIOIb30BaHUE MTPOTPAMMHOTO
obecrieueHuss U 1UPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABJIMBaeMas
3aKOHOaTeNnbCTBOM Poccuiickorn @Denepanuy 3a HENPABOMEPHOE HCMOJIb30BAHUE
MPOrpPaMMHOTO o0ecriedeHus ¥ MUPPOBBIX PECYPCOB.

[IpUHIMIIBI TIOCTPOCHUS W anmnapaTHbIe KOMIIOHEHThI KOMITbIOTEPHBIX CETEH.
CereBblie npotokoiabl. Cete UHTEpHET. Anpecanns B cetu MHTepHeT. [IpoTOKOIIBI
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moaceTw ¢ moMomibl0 Macok nonacereid. CereBoe
agMuHUCTpUpOBaHue. [loydyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hanmuuus CBA3M C y3ia0M ceTth. OmnpeneneHue mapuipyTa JIBHKEHUS
MTaKETOB.

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



(Hampumep, JOKalus MOOWJIBHBIX TEJIE(POHOB, OIpEAeTCHHE 3arpyKE€HHOCTU
aBTOMAarvcTpasnei), MHTEpHET-TOProBiisi, OPOHUPOBAHUE OUIETOB U TOCTUHMII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCiIyrd. CoLMaTbHBIE CETH —
OpraHu3alys KOJUIEKTUBHOIO B3aUMOJEWUCTBUS U OOMeHa naHHbIMU. CeTeBoii
ATUKET: NIpaBWJia NOBEACHUs B KubOepmpocTpaHcTse. [IpoOiema mnoMIMHHOCTH
nosydyeHHoM nHpopmanuu. OTKpBIThIE 00pa30BaTeNIbHbBIE PECYPCHI.

TexHOreHHble W SKOHOMHUYECKHE YIpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOrui. OOme mpoOsieMbl 3aluThl
uHpopManuu ©  HUH(popmanMoHHOM  Oe3omacHocTH. CpenacTBa  3allUTHI
UHpOpMallMl B KOMIIbIOTEPAX, KOMIIBIOTEPHBIX CETAX W aBTOMATHU3MPOBAHHBIX
uH(popManmoHHbIX cucTemax. lIpaBoBoe oOecnieueHne UMHGOPMAILIMOHHON
0€30MacHOCTH.

[IpenoTBpanieHUEe  HECAaHKIMOHHPOBAHHOTO  JOCTyna K  JINYHOU
KOH(QUACHIMAIBHOW MHPOpMAUK, XpaHSAIIECcs Ha NMEePCOHATbHOM KOMIIBIOTEPE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOe mporpaMMHOe o0ecreyeHrue u CrocoObl
OOppOBl C HUM. AHTHBUpPYCHBIE Mporpammbl. OpraHuzanusi JUYHOTO apXxHvBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3anmra apxusa.

MudpoBanue naHHBIX. CUMMETpUYHBIE U HECUMMETPUYHbBIE HIMQPBHI.
[udper npoctoii 3amensl. [ludp [ezaps. [udp Bwuxkenepa. Anroputm
nmdpoBanust RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

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

HenpepriBHbIE M AMCKPETHBIE BEIMYMHBI U curHaibl. HeoOxoauMocTb
JUCKpeTU3aluu MH(popManuu, NpeAHa3HAYEHHOW UIsl XpaHEHHWs, Nepelrayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBouuHoe KoAgupoBaHHWE. PaBHOMEpHbIE M  HEPaBHOMEDPHBIE  KOJBI.
JlexonupoBaHHe COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycnosue @Pano. IlocTpoeHne OAHO3HAYHO AEKOAUPYEMBIX KOIOB C MOMOIIBIO
nepeBa. EnvHUIIBI U3MepeHHs KonuecTBa HHPopMauuu. AndaBUTHBIA MOAXOH K
OLICHKE KOJIMYeCcTBa UHPOPMALIUU.

Cucrtembl cumciienusi. Pa3BépHyTas 3amuch LENIbIX M JAPOOHBIX 4YHCEN B
NO3ULIMOHHON cucTteMe cuMciieHnd. CBOWCTBA MO3WLHMOHHOM 3aluCH  4YHCIIa:
KOJIMYECTBO UG B 3alUCH, MPU3HAK JEIUMOCTH YMCJIa HA OCHOBAHUE CHUCTEMBbI
CUHCIIEHUSI. AJITOPUTM MEPEBO/IA LIEJIOr0 YUCIa U3 P-UUHOI CUCTEMBI CUUCIICHUS B
JECATHUUHYIO. AJTOpUTM MEpeBOJa KOHEYHOM P-M4HON OpoOH B NECATUUHYIO.
ANTOpUTM NEpeBOJA LIEJIOr0 YUCIAa M3 AECATUYHOM CHCTEMBI CUUCIEHUS B P-
nuHyto. [lepeBon KoHeyHOW JecATUYHON JApodbu B P-uunyro. JIBomuHnas,
BOCBMEpUYHAs M IIECTHAALATEPUYHAS CHUCTEMBI CUHCIICHUS, CBSA3b MEXIY HUMU.



Apudmernueckne ornepanydd B TO3UIIMOHHBIX CHUCTEMaxX CUHCIEHUsA. TpoudyHas
YPAaBHOBEILICHHAs CUCTEMA CUUCIICHUS. [IBONYHO-IECATUYHAS CUCTEMA CUMCIICHUS.

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

KomgupoBanne  m3oOpaxkenuit. OueHka  HHQOpMAIMOHHOTO  00BEMa
rpaU4IeCKUX TaHHBIX MMPU 3aJIaHHBIX pa3pelIeHUH U TITyOUHE KOIUPOBAHUS I[BETA.
[IBetoBbie Monenu. BekTtopHoe komupoBaHue. Popmarbl rpaduyeckux (ailyios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koauposanue 3Byka. OnieHKa HHPOPMAIIMOHHOTO 00bEMA 3BYKOBBIX JAHHBIX
MIPY 33JJaHHBIX YaCTOTE JUCKPETU3ALUN U PA3PATHOCTH KOJIUPOBAHUS.

AnreOpa noruku. [loHsiTue BbICKa3biBaHUs. Bpicka3biBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBaHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOauIbl UCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckne Tto)kaecTBa. Jl0Ka3aTEnbCTBO JIOTMYECKUX TOXKIECTB C IMOMOIIBIO
Ta0JIMI ICTUHHOCTH. JIorndeckue onepanuy U onepaluy HaJl MHOKECTBAMHU.

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

Jlornyeckue ¢GyHKIUUA. 3aBUCUMOCTb KOJIMYECTBA BO3MOXHBIX JIOTUYECKHX
GyHKIUN OT KOMYeCcTBa apryMeHTOB. [1oHbBIE CUCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  @opMbl  Jlormueckux  BblpakeHuil.  CoBepIlIECHHBIE
JTU3BIOHKTUBHBICE M KOHBIOHKTHBHBIC HOpPMaJbHBIE (OPMBI, aJITOPUTMBI HX
MOCTPOEHUS TIO TaOJIUIE UICTHHHOCTH.

Jlormyeckue »sleMEHTHI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [loctpoenne cxeM Ha JIOTMYECKHX JJIEMEHTAxX I10
3aJaHHOMY JIOTUYECKOMY BBIP@KEHHIO. 3aIlACh JIOTUYECKOTO BBIPAXKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBienre LENbIX YKHCEN B MHaMsATH KOMIbioTepa. OrpaHUu4e€HHOCTh
JVana3oHa 4YUCEel NpH OrPaHWYEHWH KOJIMYeCTBa pa3psanoB. llepenonHenue
pa3psiAHON ceTku. be33HakoBbIe U 3HAKOBBIC JaHHbIC. 3HAKOBBIM OUT. J[BOMYHBIMA
JIOTIOJTHUTEIILHBIN KOJT OTPULIATEIBHBIX YUCET.

[lobutoBbie norumdeckue omnepamuu. Jlornmdeckuii, apupMEeTUUECKHH W
nukinyeckuii  capurn.  [lludpoBanne ¢ MOMONIBIO MOOWUTOBOW — OIEpaIuu
«uckimoyaroniee NJIN».

[IpencraBiieHrEe BELIECTBEHHBIX YHMCEN B IMaMATH KOMIBIOTEpA. 3HAdaILas
4acTh W MOPSAIOK urcia. Jlmana3oH 3HAYEHWI BEIIECTBEHHBIX 4ucen. [Ipobmembl
XPAHECHUSI BEIIECTBEHHBIX YMHCEJ, CBA3aHHBIE C OrPAaHUYCHUEM KOJIMYECTBA
pa3psaoB. BpInosiHEHME omnepannii ¢ BEMIECTBEHHBIMM YHCIIAMHU, HAKOIUJIEHUE
OLIMOOK MIPH BHIYUCICHUSX.



AJITOPUTMBI H IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJNbTaTOB pabOThl MPOCTEHIINX aIrOpUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU WM BBIYMCIUTEIBHBIX alroputmoB. OrpeneneHue
UCXOJHBIX JAHHBIX, IPH KOTOPBIX aJITOPUTM MOKET JaTh TpeOyeMbli pe3yibTar.

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

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKH  [POTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tabmul. Otinanounbiii BeiBoA. [lomaroBoe
BBIIIOJIHEHHE ITporpammel. Touku octaHoBa. [IpocMOTp 3HaueHUI EPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbel naHHBIX:
LEJIOYUCIICHHbIC, BEIIECTBEHHbIC, CHUMBOJbHBIE, JIOTHUECKHE. BeTBieHus.
Cnoxsble ycinoBus. Ilukinel ¢ ycioBueM. [LlMKiael 1O IEpEMEHHOM.
B3auMo3aMeHSIEMOCTh  pa3IMYHBIX  BUAOB  I[UKJIOB. HBapumaHT ULHUKIIA.
CocTraBneHue IUKIA C HUCHOJIb30BAaHUEM 3apaHee ONPENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIoOKyMEHTHUpOBaHUE porpamm. Hcnons3zoBanue KOMMEHTApHEB.
[ToaroToBka onvcaHusl IPOrpaMMbl U HHCTPYKIIUH IS ITOJIB30BATEISL.

AAroput™Mbl 00pabOTKH HATypaJIbHbIX YMCEN, 3alMCAHHBIX B MO3UIIMOHHBIX
CUCTEMaxX CYHUCJIEHMs: pa30MeHHe 3alucd 4Yucia Ha OTAENbHble LHUQPHI,
HaxXOXXJEHUE CYMMbl U TMPOM3BEIEHUS ULU(Dp, HAXOKICHUE MaKCHUMAaIbHOU
(MUHUMATBHOMN) TTUDPHI.

HaxoxaeHue Bcex MpOCTBIX YUCEN B 3aJlaHHOM JuanasoHe. [IpeacraBieHue
yuciia B BUJIe HA0Opa MPOCTBIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEIECHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIuXcs B (paitnax. TekcToBble U TBOMYHBIE (Pailiibl.
daitioBbie TIepeMeHHBbIC ((aiioBbie ykazaTenu). Urenwe u3 (aitma. 3anuck B
daii.

Pa36uenue 3amaun Ha noazanayu. [logmporpaMmsl (Mpoueayphl U GyHKIINH).
Pexypcus. PexkypcuBHble 00beKTHl ((pakransl). PekypcuBHble Mpolenypbl u
¢bynkuuu. Mcnonb3oBaHue cTeKa JUisl OpraHu3alii PeKypCUBHBIX BBI30BOB.

Hcnonp3oBaHue CcTaHAApTHOW OMOMMOTEKH S3bIKa MPOrPaMMHUPOBAHUA.
[Tonkmtouenne  OMONMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENECH.
MoaynbpHBIN IPUHIUII IOCTPOEHUS IIPOTrPAMM.

UucnenHnsle MeTonbl. TouHOe M NPUOMMKEHHOE pEUIEHMs — 3aJauu.
YucneHHble METOBI PEUICHUS YpaBHEHH: MeTO nepebopa, METO MOJIOBUHHOTO
nenenus. [IpubnmxéHHOe BBIYMCIEHUE JJIUH KPUBBIX. BbIuncieHue miomaaen
buryp ¢ MOMOUIbI0 YHMCIEHHBIX METOAOB (METOJ MPSMOYTOJbHUKOB, METOA



Tpaneuuii). Ilonck wmakcumyma (MuHUMYMa) (YHKUIMKA OJHOM MepeMeHHOU
METO/IOM MTOJIOBUHHOTO JIEJICHHUSI.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMH  sI3bIKa
POrpaMMUPOBAHUS AJi1 00paOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA TMOSIBJIECHUA CHUMBOJIAa B CTpPOKE,
pa30neHre CTPOKHM Ha CJIOBa MO NPOOETbHBIM CHMBOJIAM, TOUCK TMOJCTPOKH
BHYTPH JAaHHOW CTPOKHM, 3aME€HA HAWJAECHHOW IOACTPOKH HA APYTYIO CTPOKY.
['eHepans Bcex CJIOB B HEKOTOPOM anihaBUTE, YIOBIETBOPSIOUIUX 3aJlaHHBIM
orpanndeHusiM. [Ipeobpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBel ¥ MOCIEIOBAaTENIBHOCTH 4YHced. Bblunciienne 000OIMIEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MacCHUBa WM YHCIIOBOM MOCJIEI0BATEILHOCTH (CYMMBI,
IIPOU3BEIECHUS, CPEIHEr0 apu(PMETUYECKOI0, MUHUMAJIBLHOTO M MAaKCHUMAaJbHOIO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCIIOBHIO).
JIMHEeNHbIY MOKUCK 33JaHHOTO 3HAYEHUS B MACCUBE.

CopTtupoBKka 0HOMEPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METOT
y3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBKamu). COpPTUPOBKA CIUSHUEM.
beicTpass coptupoBka MmaccuBa (amroputM QuickSort). /IBowdHBIM TIOMCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

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

HNudopmanuoHHbIe TEXHOJIOTHH

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

AHann3 naHHbIX. OCHOBHBIE 33Jja4M aHajIW3a JAHHBIX: NPOTHO3UPOBAHMUE,
KJIaccUpUKalus, Kiactepusalus, aHanu3 oTkioHeHuil. I[locnepoBarenbHOCTH
peleHus 3ajady aHaJu3a JaHHBIX: COOp MEPBUYHBIX JAaHHBIX, OUMCTKA M OICHKA
KayecTBa JAaHHBIX, BHIOOP W/WIIM MOCTPOEHUE MOJENH, MPeoOpa3oBaHUE NaHHBIX,
BU3yaJIM3allisl TaHHBIX, UHTEPIPETALMUS pe3ysbTaToB. [IporpammHbie cpeacTBa u



UHTEPHET-CEPBUCHI ISl 00pabOTKH U MPECTaBICHUs JaHHBIX. boblIne NTaHHBIE.
Mamnnnoe o0y4yenue. IHTeNeKTyanbHbli aHAIU3 TaHHBIX.

AHanu3 JaHHBIX C MOMOILBIO IEKTPOHHBIX TAOIUL. BbIYMCIEHHE CyMMBI,
CPEIHETO apuU(PMETHUECKOTr0, HANOOJIbIIErO (HAMMEHBUIET0) 3HAUEHHS IUaIa30Ha.
Bbruncnenne koag¢uuueHTa KOppeiasuuu JBYX psAaoB JaHHbIX. [locTpoenue
CTOJOYATHIX, JMHEWYATBIX W KpPYroBbIX auarpamm. llocTtpoenue rpaduxos
¢dbynkmii. [Togbop auHMM TpeH A, pEIIeHHe 3a/1a4 MPOTHO3UPOBAHUSI.

UucneHHOE pElIeHUE YpaBHEHMM € TIOMOUIbI0 TOA0O0pa mapameTpa.
OnTuMu3anys Kak MOWCK HAaWIYy4YIIEero pelleHus B 3aJaHHbIX yclaoBusax. llenesas
¢yHkius, orpaHudyeHus. JlokaibHble M TI00QJbHBII MHHMMYMBI LIE€JIEBOU
¢yHkuuu. Pemenue 3a1a4 onTHMHA3AUU C TOMOUIBIO 3JIE€KTPOHHBIX TAOIHUL.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHUKH

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

Anroputmbl  cxkatust naHHbix. AnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. Anroputmspl CKaTHS JaHHBIX C TOTEPSIMH. Y MEHbBIIICHUE
rIIyOuHBI KogupoBaHus nBera. OCHOBHBIC Ujien anroputmoB cxkatus JPEG, MP3.

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

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

Mogenun u moaenupoBanue. llens MoaenupoBanusi. COOTBETCTBHE MOACIH
MOJICIIUPYEMOMY OOBEKTY WJIM TMPOIleCcCy, Meu MoaenupoBanus. dopmanusarus
MPUKIIAIHBIX 3a]1a4.

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

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

rpada).



JlepeBns. bunaproe nepeBo. JlepeBbs momcka. CrocoOwl 00xoma mepena.
[IpencraBnenne apupMEeTHYECKUX BBIPAKEHUN B BHJIE AepeBa. JIUCKpETHbIE UIPbI
JIBYX UTPOKOB C mojHOUW nHpopManuen. [loctpoenue aepesa nepedbopa BapuaHTOB,
OINMCAaHUE CTPATETUU UTPhl B TAOJMYHOM (popMe. BBIMIpHIIIHbIE U TPOUTPHIIIHbIE
NO3ULIMN. BBIMIPBIIIHBIE CTPATETUN.

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

AJITOPUTMBI H IPOrPaAMMHPOBaHHUE

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

OueHka CII0KHOCTH BbIUMCICHUN. BpeMsa paboTel U 00BEM HCIONB3yeMOM
IaMsATH, HWX 3aBACHUMOCTb OT pa3Mepa MUCXOJHBIX JaHHbIX. OleHka
ACUMIITOTHYECKOW CIIOKHOCTH  aJrOPUTMOB. AJNTOPUTMBI  IOJMHOMHUAIBHOU
cinoxxHoctd. Ilepebopublie anroputmbsl. llpuMepsl pa3iaMyHBIX —aAJITOPUTMOB
peleHns OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[lonck mpOCTBIX 4YMCEN B 3aJaHHOM JHANa30HE C IMOMOIIBIO aJIrOpUTMa
«pemiero DparocheHar.

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

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

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

Ouepenu. Mcnosib30BaHUE OYepenn Jisl BpEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbel Ha rpadax. [locTpoeHne MHMHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUICHHOTO CBS3HOTO HeopueHTHUpoBaHHOro rpada. KomuuecTBo pazimyHbIX
nyTel MeXay BepUIMHAMU OPUEHTHPOBAHHOIO allUKIMYECKOro rpada. AJroputMm
JIeWKCTpHL.

[epeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOWUYHBIE
(Ounapubie) aepeBbs. I[locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbIe anroputMmel o0xoja JepeBa. Vcnonp3oBaHue creka u
ouepeau 1yt 00X0/1a JepeBa.

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



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

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

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTepdeiica
nosib3oBaTenst.  Mcronb3oBaHWE TOTOBBIX — YNPABISEMBIX  BJIEMEHTOB IS
MOCTpOEHUs HHTEpdeEiica.

O630p  s3pIkOB  mporpammupoBaHusi.  [lomstne o  mapagurmax
IPOrpaMMUPOBAHUS.

NupopmanuoHHbIe TEXHOJIOTIUH

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

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

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

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

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

MHorotabnuunble 0a3bl JaHHBIX. THUIBI CBSI3€M Mexay Tabaulamu.
Buenmnuit kintou. [{enocTHOCTh 0a3bl TaHHBIX. 3aPOChl K MHOTOTa0JIMYHBIM 0a3aM
JTAHHBIX.

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

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

BBoa n300paxkeHHil ¢ MCIONB30BAHUEM PA3IMYHBIX HUGPOBBIX YCTPOWUCTB
(uudpoBbIX (poTOanmapaToB U MHUKPOCKONOB, BHUIEOKaMep, CKAaHEPOB U APYTHUX



ycTpoiictB). ['padmueckuii penaktop. Paspemenue. Kagpuposanue. Vcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOPpEKLHs — IIBETa.
OOecuBeunBaHue I1BETHBIX uU300paxeHuil. Perymsb. PabGora ¢ obGmactsamu.
OUIbTPHI.

MHuorocoiinbie u3o0paxkeHus. TekcrtoBble cion. Macka cios. Kananbl.
Coxpanenue BbiaeneHHoOW obOnactu. [lonroroBka wimocTpanuii 1is BeO-CalTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnast rpaduka. IlpumutuBsl. M3MeHeHue mOpsIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenencHue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300paxeHU.

[IpyHIMOBI  TTOCTPOEHUS M PENAKTUPOBAHUA TPEXMEPHBIX MOJENEH.
Cerounble monemu. Marepuansl. MonaenupoBaHHe HWCTOYHUKOB OCBEILICHMS.
Kameprl. ApautuBsablie TexHonoruu (3D-npunrepst). Ilondarue o BupTyaiabHOU
PEaIbHOCTH U JJOIIOJIHEHHOMN PEAIBHOCTH.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
NMH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jaronmxcss PyKOBOACTBOBATHCA CHOPMUPOBAHHON BHYTPEHHEM MO3UIUEH
JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX OpHUEHTAIMM, TO3UTUBHBIX BHYTPEHHUX
yOeXKJACHUN, COOTBETCTBYIOIIUX TPATUIMOHHBIM I[IEHHOCTSIM  POCCHMCKOIO
OOIIECTBA, PACHIUPEHHUE KU3HEHHOTO OIbITA U OIMbITA JESITEILHOCTH B IPOIECCEe
peanu3aldd  CpeACTBaMU  y4eOHOro  MpeaMeTa OCHOBHBIX  HaIpaBJICHHM
BOCIIUTATEIHLHOU JESITEIHLHOCTH.

B pe3ynbrate wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpaszoBaHus y oOyuyaromierocs OyayT c(opMHpOBaHBI CIEAYIOUINE JTUYHOCTHBIC
pEe3yJbTaThI:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUE CBOUX KOHCTUTYIIMOHHBIX IMpaB M OOSI3aHHOCTEH, YyBakKEHUE
3aKOHa U TPaBOMOpsAIKa,  COOJIIOJICHME  OCHOBOMOJIArallMX  HOPM
WH(OPMAITMOHHOTO MpaBa ¥ HHOOPMAITMOHHON OE30TTaCHOCTH;

TOTOBHOCTh IPOTUBOCTOSITh HUACOJIOTMM 3KCTPEMH3MA, HAIlMOHAIU3MA,
KCeHO(pOOUHU, MUCKPUMHUHAIIMU TI0 COIMAJIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HaIIMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOE OTHONIIEHUE K UCTOPHUUECKOMY HACJIEAUI0, TOCTUKEeHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYeHUsI MHOOPMATUKU KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIECTRA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

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

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
cetu MHTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUWE K MHPY, BKIIOYAs OSCTETHUKY HAYYHOTO H
TEXHUYECKOTO TBOPUECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBIE BHUABI HMCKYCCTBA, B TOM YHUCIIE
OCHOBAHHOI'O Ha MCIOJIb30BAaHUU MH(DOPMAIIMOHHBIX TEXHOJIOTHH;

5) pu3u4YeCcKOro BOCIUTAHMS:

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



cobmonenns TpeOoBaHuil 0€30MacHOM 3KCIUTyaTallii CPeCTB MH(OPMALMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

6) Tpy10BOI0 BOCIIMTAHMS:

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

uHTEepec K cdepaM TPOPECCHOHATLHON ACATENBHOCTH, CBS3aHHBIM C
WHPOPMATUKOHN, MPOrPaMMHUPOBAHHEM U WH(DOPMAIMOHHBIMUA TEXHOJIOTUSIMH,
OCHOBaHHBIMU Ha JIOCTIDKEHUSX HAayKd WH(POPMATUKA W HAYIHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOP Oyaymieil mpodeccun u
peanu30BBIBaTH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO W C€aMOOOpa3OBaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3KOJI0TU4eCKOIr0 BOCIIMTAHMS:

OCO3HAaHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTeH HuX
permeHus, B TOM YHCIE C y4€TOM BO3MOXKHOCTEH WH(OpMaImoHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

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

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

B mporecce nOCTIKEHUS JTMYHOCTHBIX PE3YJIBTaTOB OCBOCHUS MPOTPAMMBI
no wHPOpPMATUKE Yy OOYYAIONMUXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIN
WHTEJUICKT, MPpenoaratonuii ChopMHUpPOBAHHOCTS:

cCaMOpETYyJIMPOBaHUS, BKIIOUYAOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTH aIanTUPOBATBCI K
OMOITMOHAIEHBIM U3MECHECHHSAM U TIPOSBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

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

IMIMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MMOHUMATh YMOIIMOHAIBHOE COCTOSIHHE
JIPYTUX, YYUTBIBATh €r0 TPHU OCYIIECTBICHHH KOMMYHHUKAIIMH, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTh BHICTPANBATh OTHOIIICHHUS
C IpYTUMHU JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTh KOHPIUKTHI.



METANIPEIMETHBIE PE3YJIBTATBI

B pesynabrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOyuaromierocss OyayT chopMUPOBaHbBl MeETanpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAIbHBIE Yy4eOHbIE [JEWCTBUS, KOMMYHUKATHBHBIC
yYHUBEpCaIbHbIe Y4YeOHbIE ACUCTBUS, PETYJSTUBHBIE YHUBEpCAIbHBbIC Y4YEOHBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/ibHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

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

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

ONpENENATh LEJN JACSITEIBHOCTH, 3a4aBaTh IApaMeTpbl M KPUTEPUU HX
JOCTHKEHHS],

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabarpiBaTh MUIAaH PEIICHUS MPOOJEMbl ¢ y4€TOM aHajiu3a HWMEIOLIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

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

KOOPJIMHUPOBaTh W  BBINOJHATH pabdOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th HABBIKAMH y4E€OHO-MCCIIE0OBATENBCKON U MPOEKTHOM €SI TENbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METOA0B PEUICHUS TIPAKTUUYECKUX 3aa4, IPUMEHEHUIO
pa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJIATh PA3JIUYHBIE BHIbBI JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 WHTEpPHpeTalHH, MPeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IMYHBIX
y4€OHBIX CHUTyalMsX, B TOM 4YHUCJIE NPU CO3JAaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

(GbopMUpOBaTh HAYYHBIM TUI MBIIUICHUS, BIaJ€Th HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMH;

CTaBUTh W (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJayd B 00Opa30BaTEIbHOM
JEATEIIbHOCTH U )KU3HECHHBIX CUTyalUsX;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIIBUTATh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apTyMEHThI i JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh IOJYYEHHBIE B XOJE pEUIEHMs 3aJauyd pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJICHAIIPABICHHBIM MOUCK IEpPEHOCa CPENCTB U CIIOCOOOB
JEHCTBUS B IPOPECCUOHAIBHYIO CPENY;

YMEThb IMEPEHOCUTh 3HAHUS B IO3HABATEJIbHYI0 U MPAKTHUUYECKYH 00JacTu
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

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

3) pabora ¢ uHpopmMaumei:

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

CO3/1aBaTb TEKCThl B pa3dMuHbIX (opmarax ¢ y4€ToM Ha3HAUYEHUs
uHpopMauu U 1EJEeBOM  ayJUTOpUH, BbIOMpas ONTUMAIBHYIO  (QopMy
MIPE/ICTABIICHUS U BU3yaJlU3alliy;

OLIEHUBATh JOCTOBEPHOCTb, JIESTUTUMHOCTh HH(pOpMalmu, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

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

BJIaJIeTh  HAaBBIKAMHM  pAclO3HABaHMS W 3alIUTHl  HWH(pOpMAIWH,
MH(OPMAITMOHHOW 6€30MaCHOCTH JINYHOCTH.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YueOHbIe el CTBUSA

1) oO61ienme:

OCyHICCTBJIITh KOMMYHHUKAIIMU BO BCCX C(I)ean KHU3HU,

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

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



Pa3BEPHYTO W JIOTUYHO M3JaraTb CBOK TOYKY 3PEHHS C HCHOJIb30BAHHEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA 1eSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOWM M WHIWBUIYaJIbHOU
paboTHI;

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

NpUHUMATh 1€IM  COBMECTHOM  JEATECIBbHOCTH, OPraHU30BBIBATH U
KOOPJIUHUPOBATh JCHCTBUSI MO HUX JOCTWKCHHUIO: COCTABJIATH IUIAaH JCHCTBUM,
pacmpenensaTh pojii ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXIaTh PE3yIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KaXKIOTN0 YYaCTHHUKA KOMAaH]bl B
oOIIMiA pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE MPOEKTHI, OICHWUBATh HJAEH C TMO3WIAM HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YYeOHbIE 1eliCTBUS

1) camoopranuszanmus:

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

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

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBaTh €ro, OpaTh OTBETCTBEHHOCTh
3a pelICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

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

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LESIM;

BJIAJE€Th  HABBIKAMM  IO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H



OCHOBaHUI, UCMOJIb30BaTh MPUEMBI PeIEKCHH AJIsi OLEHKU CHUTYyalllH, BhIOOpa
BEPHOI'O PEILICHHS;

OLICHUBATH PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pe3yJbTaTOB
NEATEIbHOCTH.

3) npuHATHA ce0st M APYrux:

IPUHUMATH ce0sl, MOHMUMAsi CBOM HEJIOCTATKU M TJOCTOMHCTBA,;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPUM AHAIN3E pPeE3yJbTaTOB
NEATEIbHOCTH;

npU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

B npouecce u3yuenus kypca MHGOPMATHKU YriyOJE€HHOrOo ypoBHS 6 10
Knacce oOydalompuMucs OyayT  JOCTUTHYTHl — CHEIYIOIIME  MPEeIMETHbIE
PE3yJIbTaThI:

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

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

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

NOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB YCTPOHCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAlIMOHAPHBIX U MOOMIIBHBIX KOMIBIOTEPOB, TEHACHIINNA Pa3BUTHUS
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHWE HaBbIKaMHU pabOThl C OMEPAMOHHBIMU CHCTEMaMH, OCHOBHBIMU
BUJAMH TPOTPAMMHOIO OOecrmeueHus s penieHus ydeOHBIX 3aJad 1o
BBIOpaHHOH crienuanu3anuy;

HaJIMYUE NPEICTaBICHUNA O KOMIIBIOTEPHBIX CETAX U UX POJIK B COBPEMEHHOM
Mupe, 0 0a30BbIX IPUHLIMIIAX OPTaHU3ALNN U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
cereil, 00 oOmMX NpUHIUNAX pa3pabOTKu M (HYHKIMOHUPOBAHUS WHTEPHET-
IIPUIIOKEHUM;



NOHMMaHHE Yrpo3 HWHGOPMAIMOHHON O€30MacHOCTH, HCIOJIb30BAHUE
METOJIOB U CpPEJICTB MPOTUBOACHCTBHS HSTUM yrpo3aMm, COOJIOJCHHE Mep
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PACIPOCTPAHEHUE MEPCOHAIBHBIX
JTAHHBIX, COOJIIO/IEHNE TPeOOBAaHUMN TEXHUKU 0€30MaCHOCTU U TUTHEHBI NPU padboTe
C KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaMH IIU(POBOTO OKPY>KEHHUS, TOHUMAaHKE
IIPaBOBBIX OCHOB MCIIOJIb30BaHUSI KOMIBIOTEPHBIX NPOrpaMM, 0a3 MaHHBIX WU
paboTel B ceTn MHTEpHET;

MMOHMMAHUE OCHOBHBIX MPUHIMIIOB AUCKPETU3alUU pAa3JIMYHBIX BHJIOB
uHopMaIuU, YyMEHHUE ONpelNesiTh HMHPOPMALUOHHBI O00BEM TEKCTOBBIX,
rpauueckux M 3BYKOBBIX JAHHBIX MPHU 3aJlaHHBIX MapaMeTpax JUCKPETH3alluH,
YMEHUE OMNpEeAeNsITh CPEAHIOI CKOpPOCTh IE€peladyd JAaHHBIX, OLEHUBATH
U3MEHEHUE BpPEMEHU TMepeJayd NpH M3MEHEHHH HWH(OPMAIMOHHOTO 00BbEMa
JTAHHBIX U XapaKTEPUCTUK KaHaJla CBSI3H;

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

YMEHUE BBINOJHATH MPe0oOpa30BaAHMS JIOTUUECKUX BBIPAXKEHHM, HCIONb3YS
3aKOHBI aiIreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JTU3BIOHKTUBHONW M KOHBIOHKTUBHOW HOPMAaJIbHBIX (hOpMax IO 3aJaHHOM TabiuIe
UCTUHHOCTH, HUCCIIE0BaTh 0OJacTh MCTUHHOCTH BBICKA3bIBaHUS, COJAEPIKAILEro
IIEPEMEHHBIE, PEIIATH HECIIOKHBIE JJOTUYECKUE YPABHEHUS U CUCTEMBI YPaBHEHUI;

NOHMMaHuEe O0a30BBIX AJIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uH(popmanuu (3arnuch YMceNl B MO3UIIMOHHONW CHUCTEME CUMCIEHUS, HAXOXKICHUE
BCEX MPOCTHIX YHCEI B 3aJJaHHOM JMara3oHe, 00paboTKka MHOTOPa3psAHBIX IIeJIbIX
YHUCEJN, aHAJIU3 CUMBOJIBHBIX CTPOK M APYTHX), aJATOPUTMOB ITOMCKA U COPTUPOBKH,
YMEHUE ONpPEeAeNsATh CII0XKHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX aJTOPUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MAacCHMBa, COpPTUPOBKAa MaccuBa, IepeOOpHBIe
QITOPUTMBI, TBOMYHBIA MOWCK) U MPHUBOJUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIOXKHOCTH JJIsl PEIIECHUS OJHOU 3a/1a4u;

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



pE3yNbTATOB, BBISBIATH JAaHHBIC, KOTOPHIE MOTYT MPHUBECTH K OMHUOKE B padoTe
IpOrpamMmbl, HOPMYIUPOBATH MPEITIOKEHUS 110 YIYUIICHUIO MPOTPAMMHOTO KOJIa;

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

YMEHHE UCIOJIb30BATh 3JICKTPOHHBIC TAOJMIIBI JIJIsI aHAJIN3a, TPEACTABICHUS
u  00pabOTKM  JaHHBIX  (BKJIOYas  BBIYUCIECHHUE  CYMMBI,  CPEIHErO
apu(pMETUYECKOTO, HaWOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIICHUs, MOAOOp JUHUU TPEHJa, PEIlCHUE
3aJlay MPOTHO3UPOBAHMS).

B npouecce u3yueHus kypca MHGOPMATHKU YIiyOJE€HHOrO ypoBHS 6 11
Knacce oOydaromuMmuca  OyayT  JOCTUTHYTHI — CIEAYIOIIHE  IPEAMETHBIC
pEe3yJbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIE KObI, JOIMYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIEHUM (MpePUKCHBIE KOJbI), HCIOJIb30BaTh MPOCTEUIIINE
KO/JIbI, KOTOPbIE MO3BOJISIIOT OOHAPYKUBATh M UCIPABIIATH OIMMOKHU MpHU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHMUS] TIPH HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIUITHI
pabOThI MPOCTHIX AITOPUTMOB CXKATUS JAHHBIX;

YMEHHE pellaTh aJrOpUTMHUUYECKUE 3a/Jaud, CBSI3aHHBIC C aHAIW30M rpados
(3aJauyn  MOCTPOEHUS ONTUMAJILHOTO TMYyTH MEXAYy BepuimHaMu Trpada,
ONpENENICHUs]  KOJIMYECTBA  PA3NUYHBIX  NyTe€d  MEXAYy  BEpIIMHAMU
OPUEHTHUPOBAHHOTO AIMKIMYECKOTO Tpada), YMEHHE HCIOJIb30BaTh JEPEBbs MPHU
aHaNMM3€¢ W TIOCTPOCHUU KOJOB M Ui TPEACTABICHUS apUPMETUYECKUX
BBIpAXEHUMN, TIPU PELICHUU 3a/1a4 TTOMCKA U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPBI O 33J]aHHOMY QJITOPUTMY, pa3padaThiBaTb U1 0OOCHOBBIBATH BBIMTPHIIIHYIO
CTPaTEruio Urphl;

yMEHUE pa3pabaTeiBaTh U PEATM30BBIBATH B BHUJIE MporpamMMm 0a30BbIC
QITOPUTMBI, YMEHHE MCMOJIb30BaTh B MpOTrpaMMax JIaHHBIC Pa3IMYHBIX THUIIOB C
YYETOM OTPAHMYECHUN HA JMANA30H UX BO3MOXHBIX 3HAYCHUU, NMPUMEHATH NPHU
pelIeHUH 3a/1ad CTPYKTYPhI JaHHBIX (CIUCKH, CIIOBApU, CTEKU, OUEPEIH, EPEBDH),
WCIIOJIb30BaTh 0a30BBIE OMEpaMM CO CTPYKTypaMH JaHHBIX, TPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIE TTOAMPOTPAMMEI JJII 00paOOTKH YUCIOBBIX JTAHHBIX
U CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MPU pa3pabOTKe MporpaMm OHOIMOTEKU
NOANPOTpaMM, 3HaTh (DYHKIIMOHAIBHBIE BO3MOXKHOCTH HMHCTPYMEHTAJIbHBIX
CPEIICTB Cpebl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH TIPOTPAMM B
cpezie NporpaMMUPOBaHUS], YMEHUE JOKYMEHTUPOBATH MPOrPAMMBI;

YMEHHE CO37aBaTh B€O-CTPAHULIBI,



BJIAJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax MaHHBIX, UX CTPYKTYpE,
CpeIncTBax co37aHUs W pabOThl C HUMH, YMEHHE HCIOJIb30BaTh TaOIMYHBIE
(penauroHHbIe) 0a3bl JAHHBIX (COCTABIATH 3aMPOCH B 0a3aX JAHHBIX, BBIMOJHSIThH
COPTUPOBKY U TMOMCK 3amuceil B 0aze JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0azy
JTAHHBIX) ¥ CIIPABOYHBIE CUCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIBIOTEPHO-MATEMATHICCKUE MOJICIH I aHAIN3a
O0OBEKTOB M TIPOIECcCOB: (OPMYIUPOBATH IIEIh MOJCIUPOBAHUS, BBITIOIHSTH
aHaJIM3 pe3yJIbTaTOB, IMOJNYYEHHBIX B XOJE€ MOJIETUPOBAHUS, OILICHUBATh
COOTBETCTBHE MOJIEIN MOJICIUPYEMOMY OOBEKTY WIIM MPOIECCY, MPEACTABISTH
pe3ynbTaThl MOJCIIUPOBAHUS B HATJISIIHOM BHJIE;

YMEHUE OpraHW30BBIBATH JUYHOC WH()OPMAITMOHHOE TMPOCTPAHCTBO C
WCITOJIb30BAHUEM PA3UYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTUH, IOHUMaHHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX NMPHHIIMIIOB PabOThI, BO3MOKHOCTEH M OTpaHUUYCHUS
MIPUMEHEHUST TEXHOJIOTH MCKYCCTBEHHOTO HWHTEIUICKTa B Pa3IUYHBIX 00JIACTSX,
HaJIMYME TIPEICTABICHUA O Kpyre perraeMbpIX 3a7ad MAIIMHHOTO OOy4YeHUS
(pacrio3HaBaHusl, KJIacCU(PUKALMKA ¥ TTPOTHO3UPOBAHUS) HATMYKUE MPEACTABICHUMA
00  WCMONB30BaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTHH B Pa3IMYHBIX
npodeccuoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounuecrBouyacos DJIeKTPOHHbIE
HaumenoBanuepasae/ioB u IMpakTu (uudgposbie)
Ne n/m KoHnTpoJbHbie
TeMIPOrpaMMblI Bcero 6 yeckuep o0pa3oBaTebHbIEpeCY
PADOTEL 200ThI pcol
Paznen 1.1ludpoBasirpamoTHOCTH
https://ege.fipi.ru/bank
/
KommnbroTep - yHuBepcanbHOe

11 yCTPOMCTBO 00PabOTKHU JaHHBIX 3 https://kpolyakov.spb.r
u/
https://ege.fipi.ru/bank
/

1.2 [TporpaMmMHOe00GeCTIEUeH E 3 https://kpolyakov.spb.r
u/
https://ege.fipi.ru/bank
/

1.3 KOMHI)I'OTepHI)IeCCTI/I 3 https//kpolyakOV.Spb.r
u/
https://ege.fipi.ru/bank

1.4 HndpopmannonHas0e30macHOCTb 4 1 /
https://kpolyakov.spb.r




u/

Hroromnopazaeny 13
Pa3nes 2. TeoperuyeckueocHOBLIMHPOPMATHKH
https://ege.fipi.ru/bank
/
[IpencraBiennenHpopmanuu B

2.1 KOMITBIOTEpE 10 L5 https://kpolyakov.spb.r
u/
https://ege.fipi.ru/bank
/

2.2 OCHOBBIAITEOPBIIIOTUKH 8 1 https://kpolyakov.spb.r
u/
https://ege.fipi.ru/bank
/

2.3 KomnbrotepHasapudmernka 3 0.5 https://kpolyakov.spb.r
u/

Uroronopazneny 21
Pa3nes 3.AnropuTmMbl 1 IPOrpaMMHpPOBaHHUE
https://ege.fipi.ru/bank
/
3.1 BBenenue B mporpaMMupoBaHue 8 0.5

https://kpolyakov.spb.r
u/




3.2

BCHOMOFaTeJIBHBIeaJII‘OpI/ITMLI

https://ege.fipi.ru/bank
/
https://kpolyakov.spb.r
u/

3.3

3.4

YuciaeHHbIEMETO I

AATOpUTMBIOOPAOOTKUCUMBOIIBHBI
XJIaHHBIX

https://ege.fipi.ru/bank
/
https://kpolyakov.spb.r
u/

https://ege.fipi.ru/bank
/
https://kpolyakov.spb.r
u/

3.5

AnropuTMbI00pa0OTKUMACCHBOB

2.5

https://ege.fipi.ru/bank
/
https://kpolyakov.spb.r
u/

Hroromnopaszaeiy

24

Paznen 4. UnopmManmoHHbIETEXHOJIOTUH

4.1

O06paboTKaTEKCTOBBIXIOKYMEHTOB

https://ege.fipi.ru/bank
/
https://kpolyakov.spb.r
u/




4.2 AHamn3gaHHbIX

https://ege.fipi.ru/bank
/

25 https://kpolyakov.spb.r
u/
Hroronopazneny 10
https://ege.fipi.ru/bank
PesepBHoe /
Bpens 0 https://kpolyakov.spb.r
u/
https://ege.fipi.ru/ban
OBIEE KOJMYECTBO YACOB I10 ki
[IPOTPAMME 68 155 https://kpolyakov.spb
ru/

https://ege.fipi.ru/ban
k/
https://kpolyakov.spb
ru/




11 KJIACC

N KosaunuyecTBoyacoB JJIeKTPOHHbIE
; HaumenoBaHnuepasieioB u (undposbie)
n/ Bcer KonTpoabHubiepadoT [pakTnyecknepador
TeMIPOrpaMMbl oOpa3oBaTe/IbHBIEPECYPC
n 0 bl bl .
Pa3zgen 1.TeopeTnueckneoCHOBBIMH(POPMATHKHI
., Mngopuannsn i , https://ege.fipi.ru/bank/
' UH(POPMALOHHBICTIPOLIECCHI https://kpolyakov.spb.ru/
https://ege.fipi.ru/bank/
12 Monenuposanue 4 15 https://kpolyakov.spb.ru/
Hroromopasaery 9
Paznen 2.AropuT™Mbl 1 NPOrpaMMHUpPOBaHHE
https://ege.fipi.ru/bank/
2.1 DNEMEHTHITEOPUUAITOPUTMOB 3 1 https://kpolyakov.spb.ru/
https://ege.fipi.ru/bank/
2.2 ANTOPUTMBI U CTPYKTYPBILIAHHBIX 18 7 https://kpolyakov.spb.ru/
OCHOBBIOOBEKTHO- https://ege.fipi.ru/bank/
2.3 OPUEHTUPOBAHHOTONPOrPaMMHUPOBaHU 9 3.5 https://kpolyakov.spb.ru/
s
Hroromnopasaey 30
Pa3znen 3.UHpopManmoHHBIETEXHOJIOTHHI
3.1 KommnsroTepHo- 6 2 https://ege.fipi.ru/bank/




MaTCMaTUICCKOCMOACINPOBAHNC

https://kpolyakov.spb.ru/

https://ege.fipi.ru/bank/

32 basbinanubix ! 3 https://kpolyakov.spb.ru/
https://ege.fipi.ru/bank/

33  Beb-caiirni / 3 https://kpolyakov.spb.ru/
https://ege.fipi.ru/bank/

3.4 Komnsrotepnasrpaduxa 5 2.5 https://kpolyakov.spb.ru/
https://ege.fipi.ru/bank/

3.5 3D-monemmposane 4 15 https://kpolyakov.spb.ru/

Hroronopasznery 29

Pe3epBHOEBpEMs 0

OBILEE KOJINUECTBO YACOB I10 o8 - https://ege.fipi.ru/bank/

[NPOTPAMME

https://kpolyakov.spb.ru/




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

KoanposepsiemororpeboBanust

IIpoBepsiemble TPeOOBAHUSA K NPEAMETHBIM
pe3yJbTaTaM OCBOCHUS OCHOBHOI 00pa3oBaTe/IbHOM
NPorpaMMbl cpeHero o0uero 00pa3oBaHus

3namo (nonumams)

11

[ToHnMaHue OCHOBHBIX NPUHIMIOB YCTPOWCTBA U
(OYHKITMOHUPOBAHKS COBPEMCHHBIX CTAIlMOHAPHBIX U
MOOUIIBHBIX ~ KOMIIBIOTEPOB;  TEHACHLUNA  pa3BUTHUSA
KOMIIBIOTEPHBIX ~ TEXHOJOTHWW; BIIAJICHHE HaBbIKAMHU
paboThl C OMEpPalMOHHBIMHU CHUCTEMaMH M OCHOBHBIMHU
BHJIaMH TIPOTPAMMHOTO OOECTEeUEeHHs] JUIsl PEIICHHS

y4eOHBIX 3a7a4 110 BEIOPAHHOM ClleIUaIN3auN

1.2

13

14

Hanuuue Hpe,Z[CTaBJ'ICHI/Iﬁ 0 0a30BBIX IIpUHOUIIaxX
OopraHusanuu ¢ (I)YHKI_H/IOHI/IpOBaHI/IH KOMIIBIOTCPHBIX

cereit

IlonnMaHue OCHOBHBIX MNPUHIUIIOB  JUCKPCTU3alUU

Pa3IMYHbBIX BUJIOB HHPOpPMALUH

[Tonnmanue 6a30BBIX aNTOPUTMOB OOPaOOTKM UYMCIOBOM
U TEKCTOBOW MH(pOpMaluy (3alKCh YUCEN B TO3UIIUOHHON
CUCTEME  CUHCJIECHMs, JACIUMOCTb  IEJIBIX  YHUCE,
HaxOXJECHUE BCEX IMPOCTBIX 4YHCEI B  3aJaHHOM
JUarnasoHe; 00paboTKa MHOTOPA3PSIHBIX IIENBIX YHCE;
aHaJIU3 CHMBOJIBHBIX CTPOK U JAPYTUX), aJITOPUTMOB

TIOMCKa U COPTHUPOBKU

1.5

3HaHue (G yHKIIMOHATBHBIE BO3MO>KHOCTH

HHCTPYMCHTAJIBHBIX CPCACTB CPECABI pa3p360T1<1/1

1.6

BnaneHue OCHOBHBIMU CBEIEHUSIMH O 0a3ax JaHHEIX, UX

CTPYKType, CpEACTBaX CO3AaHUsI U PaOOTHI C HUMH

1.7

[ToHnmMaHue BO3MOXKHOCTEN U OTPAaHUYECHUN TEXHOJIOTHM
HCKYCCTBEHHOTO HWHTEJUIEKTa B PA3JIMYHBIX OO0JACTSAX;
HaJIu4ue MpeICTaBICHUI 00 HCITOJIE30BaHUHN
WH(pOPMaITMOHHBIX TEXHOJIOTHI B Pa3IMYHBIX

npodeccuoHaNBHBIX chepax

1.8

BH&I[GHI/IG TCOPCTUUCCKHUM allllapaToM, IMO3BOJIAIOIIUM




OCYILECTBIATh MPEJCTABICHNUE 33JaHHOIO HATYPaJbHOTO
4lyclia B Pa3IMYHBIX CHUCTEMAax CUMCIICHHS; BBIIOJIHAThH
peoOpa3oBaHUs JIOTHUYECKUX BBIPAKEHHUH, HUCIOJIb3Ys
3aKOHBI aJreOphl JOTUKHU; ONPEAeAaTh KpaTyallinil myTh
BO B3BCIIEHHOM Trpade U KOJMYECTBO IIyTeH MEXIY

BEpIIMHAMU OPHUEHTUPOBAHHOTO AlIMKINYECKOro rpaga

Ymems

2.1

2.2

YMeHue ucnoiab30BaTh KOMIBIOTEPHO-MaTEMAaTHUECKUE
MOJeNNM Ui aHaiu3a OOBEKTOB U IPOLECCOB:
¢dbopMynIMpoBaTh 1I€Jdb  MOJEIHUPOBAHUS, BBINOJIHATh
aHaIn3 pe3yIbTATOB, MOJIyYEHHBIX B XoJie
MOJIEIUPOBAHUS; OLICHWBATh  AJEKBAaTHOCTb  MOJEIHU
MOJICIUPYEMOMY OOBEKTY WIIM IpoLEcCy; MPEeACTaBIATh

PE3YyIbTAaThl MOACIIMPOBAHNA B HAITISITHOM BU/JIC

YMeHue kiacCUpUUMPOBAaTh OCHOBHBIE 33aJaud aHAJIN3a
JTaHHBIX (mporHO3UpOBaHUE, KJaccudukanus,
KJacTepu3anus, aHaJlu3  OTKJIOHEHWH);  TOHUMATh
MOCJIE0BATENbHOCTh PELICHUS 3a]ad aHajlu3a JaHHBIX:
cOOp MEepBUYHBIX JIaHHBIX, OUYMCTKA M OLEHKA KadyecTBa
JaHHBIX, BBIOOP W (WIM) TIOCTPOGHHUE  MOJENH,
npeoOpa3oBaHWEe  JaHHBIX, BH3YyaJIM3alusl  JIAHHBIX,

UHTEpIpeTaIysl pe3yJIbTaToOB

2.3

2.4

2.5

YMmenue  ompenenstb  UHQOPMALMOHHBIA  00BEM
TEKCTOBBIX, TIpaUyYecKMX | 3BYKOBBIX JAHHBIX MpHU
3aJlaHHBIX ~ IAapaMeTpax  JUCKPETH3alMh.  YMeEHue
ONpENeNIATh CPEAHIOK CKOPOCTh Mepefayd JIaHHbIX,
OLICHMBATh  M3MEHEHHE BPEMEHU I[epefaud  IpHu
U3MEHEHUH HH(OPMAIIMOHHOTO 00b&éMa JaHHBIX U

XAapPaKTCPUCTHUK KaHaJla CBA3U

YMeHue cTpouTh KOJA, O00ECIeuMBAIONINNA HAMMEHBIIYIO
BO3MOXKHYIO CPEIHIOIO JJIMHY COOOIICHHSI TIPU U3BECTHOM

q9aCTOTC CHUMBOJIOB

YMeHue HChoJib30BaTh NPHU PEIICHUWH 3a7ad CBOMCTBA
MO3UIMOHHON 3aMUCU YHCEN, aJTOPUTMbI TMOCTPOEHHUS
3allMCH YMCJa B ITO3HIIMOHHOM CHCTEME CUMCIICHUS C
3aJJaHHBIM OCHOBAHUEM U MOCTPOEHHS YHUCIIA IO CTPOKE,
COoAEpIKalllell 3amuch ATOrO0 YHCIAa B MO3UIIMOHHOMN

CUCTEME CYHMCIICHHA C 3aJJaHHBIM OCHOBAaHHUEM; YMCHHUC




BBIINIOJIHATH apI/I(bMGTI/I‘-IeCKI/IC onepanv B MO3UIUOHHBIX

CUCTEMAX CUHHCIICHUA

2.6

YMmenue CTPOUTH JIOTHYECKOC BBIPAXKEHHE B
JU3BIOHKTUBHOM W KOHBIOHKTMBHOW  HOPMAaJbHBIX
dhopmax 1o 3a7aHHON TaOJIMIIE ICTUHHOCTH; UCCIICI0BATh
00J1acTh MCTHMHHOCTH  BBICKA3bIBAaHUSI, COJIEPKAIIETO
IIEPEMEHHBIE; peuarb HECIIOKHBIC JIOTHYECKHE

YpaBHEHUS

2.7

YMeHue pemiaTh alrOpUTMUYECKUE 3a/1a4d, CBSI3aHHBIE C
aHanu3oM TpadoB (3a7aud MOCTPOCHUS ONTHUMAIbHOIO
OyTH  MeXJIy BepmMHamu  rpada, onpeaeneHus
KOJIMYECTBA PA3JIMYHBIX IIyTe€d MeEXAy BEPIIMHAMHU

OPUEHTHPOBAHHOTO AIIMKIMYECKOTO rpada)

2.8

YMeHHe HCHOoNb30BaTh JIEPEBbs TPH  aHAIU3E U
MMOCTPOCHUU KOJIOB u TUTSt MpeCTaBICHUS
apuMeTUYECKUX BBIPAKECHUM, MPH pEUICHUH 3a/1a4y
MOMCKA U COPTUPOBKH; YMEHHE CTPOUTH JIEPEBO UTPHI MO
3aIaHHOMY aJITOPUTMY; pa3padaThiBaTh U 0OOCHOBBIBATH

BBIUTPBIIIHYIO CTPATETUIO UTPBI

2.9

YMmenue AHAJIU3UPOBATE AJITOPUTMBI C HCIIOJIB30BAHHUEM
Ta6J'II/II_I TPACCUPOBKHU; ONIPECACIATH 0e3 HCIOJIb30BAHUS
KOMIIBKOTECPA  PE3YJIbTATBI  BBIIIOJHCHHA  HCCIIOXKHBIX
Inporpamm, BKIIOYAarOIIuX ITUKIIBI, BCTBJICHUSA )51

nmoAIIporpaMmel, IIpH 3aJaHHBIX UCXOAHBIX JaHHBIX

2.10

YMeHue omnpeneniarbh CI0XKHOCTh H3Yy4aeMbIX B Kypce
0a30BBIX ~ QITOPUTMOB  (CYMMHpPOBAaHUE  DIIEMEHTOB
MaccHBa, COPTUPOBKA MAaCCUBA, IEpPEOOPHBIE aAITOPUTMBI,
JBOMYHBIM IMOMCK) U IPUBOJUTH NPUMEPHI HECKOIBKUX
QITOPUTMOB PA3HOM CIIOXKHOCTU JJISI PEUICHUS] OIHOMN

3a71a4u

2.11

Brnanenune yHHBEpCAlbHBIM S3BIKOM MPOTPAMMHPOBAHUS
Bbicokoro ypoBHs (Ilackambs, Python, Java, C++, C#),
NPEJICTaBICHUSIMUA O 0a30BbIX THUIAX JAaHHBIX U
CTPYKTypax MaHHBIX; YMEHHE HCIIOIb30BaTh OCHOBHBIC
YIPABIISAIONINE KOHCTPYKIMHM, YMCHHE OCYIIECTBIIAThH
aHaiM3  TPEUIOKEHHOW  NPOTPaMMBI:  OMPEICIIATH
pe3yabTaThl  pabOTBl  MPOTPaMMbI  MPH  3aJaHHBIX

HUCXOOHBIX OAaHHBIX; OMPEACIIATH, IIPU KaKUX HCXOJHBIX
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JAHHBIX BO3MOXKHO IMOJYYEHUE YKa3aHHBIX PE3yIbTaTOB;
BBISIBJISITH JAHHBIE, KOTOPBIE MOTYT MPUBECTH K OMIHOKE B
pabote mporpammsl; (QOpPMYIUPOBATH MPEIJIOKEHHUS IO

yIAY4IIEHUIO TPOrPaMMHOTO KoJia

YMeHue peanu3oBbIBaTh Ha BBIOPAHHOM Ui WU3YUYCHHS
SI3pIKE MPOTrpaMMHUpOBaHus BbicOkoro ypoBHs (Ilackaib,
Python, Java, C++, C#) TumoBble alnroputMbl 00pabOTKH
YKCeJl, YUCIIOBBIX IIOCIEA0BAaTEIbHOCTENl M MAacCCHBOB:
MpeJCcTaBieHHe 4Yucia B BUAe Habopa MIPOCTHIX
COMHOXKHTETEH; HaXO0XJICHUE MaKCHUMalbHOU
(MMHMMAJIBHOI) uupsl HaTypaJIbHOT'O qyucna,
3allMCaHHOTO B CHCTEME CUMCJICHHUS C OCHOBAHMEM, HE
npeBpimatomuM  10;  BbluMciaeHHe — 0000MIEHHBIX
XapaKTePUCTHK DJIEMEHTOB MaccHBa WM YHUCIOBOM
MIOCJIEZI0BATEILHOCTU (CYMMBI, MPOU3BEIEHUS CPEIHErO
apu(MeTUYeCcKoro, MHHMMAIBHOTO M MAaKCHMAallbHOTO
AJIEMEHTOB, KOJMYECTBa 3JIEMEHTOB, YIOBIIETBOPSIOIINX
3aJIaHHOMY YCJIOBHIO); COPTHPOBKY 3JI€MEHTOB MacCHBa;
YMEHHE HCTI0NIb30BaTh B IporpaMMax JJaHHbIE Pa3IMuHbIX
TUIIOB C Y4YETOM OIPAaHWYEHUM Ha JAMANa3oH HX
BO3MOXXHBIX 3HAUEHUH, NPUMEHATH NPU PELICHUM 3a1ady
CTPYKTYphl JTaHHBIX (CIMCKH, CIIOBapu, CTEKH, OUYEpPEe/H,
JIEPEBhs); TMPUMEHSITh CTaHIAAPTHBIE U COOCTBEHHBIE
NOJIpOTrpaMMbl /111 0OpaOOTKM YHCIOBBIX JIAHHBIX U
CHUMBOJIBHBIX CTpPOK; MCIIOJIBb30BaTh IpHU pa3paboTKe
MporpamMm OMOMMOTEKH  TOATIPOTPAMM; YMEHHE
WCIIOJIb30BaTh CPEJICTBAa OTJIAAKU MPOTrpaMM B Cpele

IPOrpaMMHUPOBAHUS

2.13

YMeHue WucCronb30BaTh ANEKTPOHHBbIE TaOMUIBI st
aHaJn3a, NpeACTaBICHUsl U 00pabOTKH JaHHBIX (BKJIIOYast
BBIOOp ONTHMAIBHOTO PELIeHUs, 10A00p JUHUU TPEHA,
pelieHue 3a1au IPOTHO3UPOBAHMUS); yMEHHe
WCIIOJIb30BaTh TaOJIHUYHBIE (peNsIMOHHBIE) 0a3bl JaHHBIX

" CIIPABOYHBIC CUCTCMBL

2.14

YMeHue OpraHu3OBBIBaTh JIMYHOE WH(GOPMAIMOHHOE
IPpOCTPAHCTBO C MHCIIOJIB30BAHHUCM PA3JIMYHBIX CpPCIACTB
IUQPPOBBIX TEXHOJOTHH,; IMOHUMAaHHE BO3MOXKHOCTEH

UU(@POBBIX  CEPBUCOB  TOCYIApPCTBEHHBIX  YCIYT,




U POBBIX 00pa30BATEIbHBIX CEPBUCOB




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
IO TH®OPMATUKE

Kon

HpOBepﬂeMLIﬁBHeMeHTCOHepmaHHH

1

[{udpoBasrpaMOTHOCTb

11

1.2

OcCHOBHBIE TEHACHIUN PAa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapaJIJICJ'II)HBIC
BBIYHCIICHUA. MHoronpoueccopHme CHCTEMBI. Pacnpez[enéHHHe

BBIUMCIIUTEILHBIC CUCTEMBI U 00paboTKa OONBIINX JaHHBIX

[TpyHIMIIBI TTOCTPOEHUS M aNNapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
Ceresble npotokoibl. Cers MHTEpHET. Anpecanus B cetu MuTepHeT. [IpoTokosl
creka TCP/IP. Cucrema momeHHbIX UMEH. Pasnenenue |P-cetm Ha momceru c

IIOMOIIBIO MACOK HOI[CGTCﬁ

1.3

14

1.5

daiinobas cucrema. Ilouck B daiinoBoit cucreme. [IpuHIMIBI pa3MenieHus U
MMEHOBAHMS ¢aiinos B JIOJITOBPEMEHHOM MaMATH.

HTabnoHbLIsIONUCAHUATPYITI(HAITIOB

CKOpOCTB nepcaadu JaHHBIX. 3aBHCHUMOCTD BpCMCHHU nepecaadu oT

MH(OPMaLMOHHOTO 00BEMA TAHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

Iudpoanue naHHbIX. CUMMETpHUHBIE U HecuMMeTpHuHble mMdpsl. HIndpsr

npoctoir 3amensl. Iludp ILlesaps. HludpBuxenepa. AnroputmiudpoBaHus
RSA

1.6

2.1

KOI[I)I, ITO3BOJJIAOINUC O6Hap}I)KI/IBaTB " UCIIPABJIATH OIHI/I6KI/I, BO3HHUKAIOMIUC IIPU
nepeaayc MJaHHbIX. PaccrosaneX>MMuUHTra. KOZ[I/IpOBaHI/Ie C HOBTOpeHI/ICM6I/ITOB.

KonriXsMmMuHra
TeopeTnueckneoCHOBHIMH(GOPMATUKU

JlBonuHoe  KkoxupoBaHue. PaBHOMEpHbIE M HEPaBHOMEpPHBIE  KOJBL
JexonupoBanue cooOUIEHHH, 3alMCAHHBIX C MOMOUIbI0 HEPABHOMEPHBIX KOJIOB.
Ycenosuedano. [TocTpoeHneoTHO3HAYHOIEKOAUPYEMBIXKOI0B C

nmomMouibroaAcpeBa

2.2

Teopernueckue MOAXOABI K OIEHKE KojuuecTBa HH(popmanuu. EnuHuist
uU3MepeHus: KonudecTBa MHGpopManuu. AnQaBUTHBIH TOAXOA K OIICHKE
KoJInyecTBa HMHPOpMaUuu. 3aKOH aJAUTUBHOCTH HH(popmarun. Popmyna

Xaptnu. Undpopmarnus u BepositHocTs. Gopmyna lllennona

2.3

Cuctembl cuucnenus. Pa3BépHyras 3amuch LEIBIX M JPOOHBIX YHCENl B
HO3UIIMOHHON cucTteMe cuncieHuss. CBoMcTBa ITO3UIIMOHHOM 3aIllMCH YHCIIA:
KOJMYECTBO IU(p B 3amucu, MpHU3HAK JEITMMOCTH YHCJIa HA OCHOBAHUE CHUCTEMBI
CUHUCIICHUSL. AJIFOpI/ITM HCpCBOI[a ICJI0Tr0 yuciia mu3 P-H‘{HOP'I CUCTCMBbI CUHUCIICHUS

B JIECATHYHYIO. AJITOPUTM MEPEBOA KOHEUHOU P-uuHOl ApoOH B NECATHUUHVIO.
y




2.4

2.5

ANTOpPUTM TEpeBOJa IENOr0 YHcia U3 JeCATUYHOW CHCTEMBbI CUMCICHHS B P-
nunyo. IlepeBoj KOHEYHOH JecATWYHOM aApo6u B P-munyro. J[BowuHas,
BOCBMEpPUYHAsS M IIECTHAAIATEPUYHAS CUCTEMbI CUMCIICHUS, CBSA3b MEXKY HUMH.
Apudmerrdeckueonepanry B MO3UITMOHHBIXCUCTEMAX CUUCIICHUS

TpouuHas ypaBHOBEIIIEHHAsI CUCTeMa CYUCIICHUs. [[BonyHO-1ecaTuIHas cucTeMa
CUHCIIEHUS

Komuposanue tekctoB. Komuposka ASCII. OnnobaiiTHbie kogupoBku. CTaHmapT
UNICODE. Komupoka UTF-8. Omnpenenenue wuHPOPMAIMOHHOTO 00BEMA

TEKCTOBBIX COOOLLIEHUN

2.6

2.7

2.8

2.9

KoaupoBanue n3obpaxennii. OnieHka nHHOPMAITMOHHOTO 00bEMa TpaduIecKux
JAaHHBIX IIPU 3aaHHBIX PAa3pClICHHUU U FJIY6I/IH€ KOOWpOBaHWA LBETA. L[BGTOBI)IC
monenu. KomupoBanue 3Byka. OueHka MH(POPMALMOHHOTO 00BEMa 3BYKOBBIX

JaHHBIX ITPH 3aJaHHbIX YaCTOTC JHUCKPCTU3AlMU U PA3PAAHOCTH KOAUPOBAHUA

Anrebpa noruku. IlonsTe BbicKa3biBaHUA. Bpicka3biBaTelbHbIE  (HOPMBI
(mpenukatsl). KBaHTOpHI CylIeCTBOBAHMS U BCEOOIIIHOCTH.

Jlormueckue onepauuu. Tabnuubl UCTUHHOCTH. Jlorumueckue BbIPAKEHUS.
Jlornueckue ToxxaecTBa. Jlornyeckue onepanyy u onepanuy HaJ MHOXECTBAMH.
3aKkoHBl anreOpbl JIOTUKU. OKBUBAJIEHTHBIE NPeoOpa3oBaHUS JOTMUYECKUX
BBIPKEHMM. JIornueckue ypaBHEHUsI U CUCTEMBI YPaBHEHMIA.

Jlormueckue QyHKIMU. 3aBUCHMOCTh KOJMYECTBA BO3MOXKHBIX JIOTHYECKHX
(GyHKLIUH OT KOJIMYECTBA apryMEHTOB.

KanonnueckneopMbl1ornuecKuXBbIpaXKeHU

COBepH_IeHHHe AU3BIOHKTUBHBIC  KOHBIOHKTHUBHBIC  HOPMAJIBHBIC q)OpMBI,

AJITOPUTMBI UX ITOCTPOCHUS 110 Ta6m/1ue HUCTUHHOCTH

Jlornueckne »dneMeHTHI B cocTaBe Kommblotepa. Tpurrep. Cymmarop.
MHuoropa3psaaselii cymmarop. [locTpoeHre cxeM Ha JOTMYECKHX 3JIEMEHTax II0
3aJJaHHOMY JIOTUYECKOMY BBIPAXKECHHUIO. 3anuch

JIOTUYCCKOT'OBBIP AKCHUATIONIOTHUCCKOMCXEME

2.10

211

Mopnenn m moaenupoBanue. llenn wmopenupoBaHus. AJIEKBATHOCTh MOJIEIH
MOJIETTUPYEMOMY OOBEKTY WK Tipolieccy. Dopmanu3aius NpuKIaaHbIX 3a/1a4.
[IpencraBnenue pe3yabTaTOB MOJCIMPOBAHUS B BHJIE, YIOOHOM ISl BOCTIPUSTHUS

yesnoBekoM. ['paduueckoenpecTaBieHUEeaHHBIX (CXeMbl, TAOIHIIbI, TPApUKH).

[IpencraBnenue uenblx yuced B MNaMsITH KoMibioTepa. OrpaHUYE€HHOCTh
JMara3oHa 4YHCeN TPU OTrpaHWYCHUHM KOJIMYecTBa paspsanoB. llepernonHeHue
paspsiIHO# ceTkH. be33HakoBbIe M 3HAKOBBIC JaHHBIC. 3HAKOBBIM OWUT. J[BOMUHBII
JIOTIOJTHUTEIBHBIN KO/ OTPULIATENIbHBIX YHCET.

[loOutoBble normueckue omepauuu. Jlormdeckuif, apupMeTHUECKUl U

[MAKIAYECKUN CIBHWTH. [[Indposanue




2.12

2.13

2.14

OMOIIbI0ITOOUTOBOMONIEpauu «rckitouatomee MJIN»

[IpencraBneHne BEIECTBEHHBIX YHCEI B IIAMATH KOMIIBIOTEPA. 3HAUAIlAsl YacTh
U NOpsAoK uMcia. Jluana3oH 3HaueHUM BeElIECTBEHHBIX uwucen. I[Ipobnembl
XpaHEHUs BEIIECTBEHHBIX YHCEJ, CBS3aHHBIE C OrPAHUMYECHHEM KOJIUYECTBA
pas3psioB. Brimonnenueonepanuii c BELECTBEHHBIMUYHCIIAMH,

HaKOl'IJ'ICHI/ICOH_II/I60KHpI/IBBILII/ICJ'IeHI/I5IX

I'padpr. OcHoBHble moHATHS. Bumel rpados. Omnucanue rpadoB ¢ MOMOIIBIO
MaTpULl CMEXHOCTH, BECOBBIX MaTpHUILl, CIUCKOB CMEXKHOCTH. PeluieHue
QITOPUTMUYECKUX 3a/a4, CBS3aHHBIX C aHamu3oM rpadoB (IOCTpOCHHE
ONTUMAJFHOTO TMYTH MEXIy BeplIIMHAMU Tpada, OmpeaesieHne KOJIMYecTBa
pa3IMYHBIX MyTeH MEXAY BEpUIMHAMU OPHEHTUPOBAHHOIO ALIMKINYECKOTO
rpaca)

Hepesbs. bunapHoe pepeBo. JlepeBbs moucka. Crnocobbl o0xoma aepesa.
[IpencraBnenne apupMeTHUECKUX BBIpAXKEHUH B BUjE jAepeBa. Mcmomb3oBaHue

rpad)oB U AEPEBBEB NP ONHCAHUU 0OBEKTOB U MPOIIECCOB OKPYIKAIOIIETO MUAPA

2.15

2.16

JuckpeTHble UTPBI IBYX UTPOKOB C MOJHOW nH(popManueit. [loctpoenue nepesa
nepebopa BapHaHTOB, OIMCAHUE CTpPAaTerdd WIPel B Tabmu4yHOU (opme.

BBII/IFpBIH_IHBIe U MPOUTPBINTHBICTIO3ULINH. Breiur PBIITHBICCTPATCTUN

Cpe,[[CTBa HCKYCCTBCHHOI'O HHTCJIJICKTA. I/I,[[eHTI/I(I)I/IKaL[I/ISI " IMOUCK H306pa)ICGHHI>'I,
paciio3HaBaHHC JINILI. Hcnonp3oBaHrue METOA0B HCKYCCTBCHHOI'O HUHTCJIJICKTa B
06y11a10m1/1x cucremax. Mcrop30Banne METOO0B HUCKYCCTBCHHOI'O MHTCJIJICKTA B

poborotexuuke. MutepHersernieil. HeiiponubsieceTn

ANTOpPUTMBI U TPOTPAMMUPOBAHKE

3.1

@opmanu3anus NOHATHS anroputma. MammHa TerOpHHra Kak yHHMBEpCaJIbHas

MOJEJIb BEIUUCICHUN

3.2

Onenka CJI0XHOCTH BbluMcieHUN. Bpems pabGotrel u 00BEM HCHONB3yeMOM
namMsATH, MX 3aBUCUMOCTb OT pa3Mepa HUCXOAHBIX JaHHBIX. OreHka
ACUMITOTUYECKOW CJIOXHOCTH aQITOPUTMOB. AJTOPUTMBI TOJMHOMHUAIBHON
cnoxHoctu. Ilepebopuble anroputmbl. [lpumepbl pazIUYHBIX  aJITOPUTMOB

pemiCHuA O,ZIHOI\/’I 3aaa4u, KOTOPbIC UMCIOT Pa3JIMUYHYIO CIIOKHOCTH

3.3

OmnpeneneHre BO3MOXKHBIX pE3YylIbTaTOB pabOThl MPOCTEHIIMX aJITOPUTMOB
yIpaBJIEHUS] UCIIOJHUTENISAMU U BBIYUCIUTENBHBIX anroputmoB. OrmnpeneneHue

MCXOJIHBIX JTAHHBIX, TIPU KOTOPBIX aJITOPUTM MOKET J1aTh TPeOyeMBblid pe3yiIbTaT

3.4

Anroput™Mbl  00paOOTKHM HATypallbHBIX YHCEJ, 3alHCAHHBIX B IO3UIMOHHBIX
cHUCTeMaxX CYHUCIeHHs: pa3OueHHe 3amuch 4YWClia Ha OTHENbHbIE IHQPHI,
HaXOXXJEHUE CYMMbl U TPOM3BEACHUSA LU(PP, HAXOKICHUE MaKCUMaJIbHOU

(MUHUMAJTBEHOM ) TG PHI.




[IpencraBnenne ymciaa B BUAE HAOOpa MPOCTHIX COMHOMKHUTENEH. AITOpUTM
OBICTPOrO BO3BEIEHUS B CTENEHb. [[OMCK MPOCTHIX UKCEN B 3aJaHHOM JIMalla30He

C TIOMOIIIBIO ANITOPUTMA «perieTo IparocheHar

3.5

MHoropa3psigHbIe [eble Ynucia, 3aa4H JJTMHHON apudMeTuKu

3.6

S3eik mporpammupoBanus (ITackams, Python, Java, C++, C#). Tumnsl JaHHBIX:
LEJIOYKCIICHHbIC, BELIECCTBEHHbIC, CHUMBOJIbHbBIC, JIOrHMYeckue. BerBieHus.
Cnoxusie ycinoBus. Lukisl ¢ yenoBueM. L{ukiibl o nepeMeHHOM.

OO6paboTka naHHBIX, XpaHAmUXcs B (Qaiinax. TekcroBble M JBOMYHBIC (HAIIbI.
daiinoBeie miepeMeHHbIC ((aiinoBbie ykazarenu). Urenune u3 ¢aiina. 3anuch B
daiin.

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

Hcnonp3oBanue ctanaapTHON OMOIMOTEKHU S3bIKAa IPOIPaMMUPOBAHUS

3.7

Pexypcusi. PexypcuBnbie mponenypsl 1 (yHkiun. Mcmonbp3oBaHue creka IS

opraHu3al pCKypCHBHBIX BbI3OBOB

3.8

3.9

3.10

Uucnenneie mMeronsl. TouHoe m mpUOMKEHHOE pemeHus 3amadyn. YuciaeHHoe
pelleHre YpaBHEHHUI C IMOMOIIbI0 IMoa0opa mapamerpa. UMCIEHHbIE METOJIbI
pelIeHusT ypaBHEHMi: MeToJ mepedopa, METOA IOJOBUHHOIO JICJICHUS.
[IpubnuxEéHHOE BBIYMCICHHE AJIUH KpUBBIX. Bbruncnenue momanedt ¢uryp c
MOMOIIbIO YUCJIEHHBIX METO/J0B (METOJ MPSMOYTOJbHUKOB, METOJl Tpamleluii).
[Touckmakcumyma (MuUHEMYMA)

(I)YHKI_II/II/IO,Z[HOI\/'IHepeMeHHOﬁMeTOHOMHOJ'IOBI/IHHOI"OI[eJ'ICHI/ISI

OOpaboTka  CHUMBONBHBIX  JaHHBIX.  BcTpoeHHble — QyHKIMH  sI3bIKA
IPOrPaMMHUPOBAHUS JIJIs1 OOPaOOTKU CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CHUMBOJIBHBIX CTPOK! HO}ICLIéT KOJIMYECTBAa IIOSIBJICHUNA CHMBOJIA B CTPOKE,
pa3OueHre CTPOKM Ha CJoBa MO MPOOEIBHBIM CHUMBOJAM, IMOUCK MOJCTPOKHU
BHYTPU JaHHOW CTPOKH, 3aMeHa HAWJCHHON MOJCTPOKH Ha APYTYIO CTPOKY.
'eneparust Bcex cloB B HEKOTOpPOM aiaBUTE, YIOBIETBOPSIONINX 3aJaHHBIM

orpanuueHusM. [IpeoOpa3zoBanue yncia B CHMBOJIBHYIO CTPOKY M 0OpaTHO

MaccuBel ¥ [OCIENOBATEILHOCTH  4YHCE. BprauciieHue  0000IEHHBIX
XapaKTePUCTHK JJICMEHTOB MAacCHBa WJIM YHCJIOBOH ITOCIIEOBATEILHOCTH
(CyMMBI, TIPOM3BEACHHS, CPEAHETO0 apu(PMETHYECKOro, MHHHMAIBHOTO W
MaKCHMaJbHOTO DJIEMEHTOB, KOJIMYECTBA DIIEMEHTOB, YIOBJIETBOPSIOIINX
33JJaHHOMY YCJIOBHIO). JIMHEWHBIM TOWCK 3aJaHHOTO 3HAYCHHS B MAacCCHBE.
Anroput™mbl pabOTBl € BJIE€MEHTAMH MacCHBa C OJHOKPAaTHBIM MPOCMOTPOM
maccuBa. COpTHpOBKAa OJHOMEPHOTrO MaccuBa. [IpocThie METOIBI COPTUPOBKHU
(Merom my3BIpbKA, METOA BBIOOpa, copTUpoBKa BcTaBkamu). CopTUpOBKa
ciusiaueM. beictpast coptupoBka maccuBa (aaroput™ QuickSort). JIBonyHbIit

IMOUCK B OTCOPTHUPOBAHHOM MACCHUBEC




3.11

3.12

3.13

JIByMepHbIE MacCUBBI (MaTpuIlbl). AJTOPUTMBI 00paOOTKH  JIBYMEpHBIX
MacCHBOB: 3allOJIHEHUE JABYMEPHOTO YHCIOBOTO MAacCHBa IO 3aJaHHBIM
IpaBUiIaM, MOMCK 3JIEMEHTa B JByMEPHOM MAacCHUBE, BBIYHMCIEHHE MaKCHUMyMa
(MHHUMYMa) U CyMMBbI 3JIEMEHTOB JIByMEPHOI'O MacCHBa, IEPECTAHOBKA CTPOK U
CTOJIOIIOB IBYMEPHOTO MacCHBa

CrnoBapu  (accouMaTWBHBIE  MAaCCHUBBI,  OTOOpaKeHHS).  XOUI-TAOJIHIIBI.
[Moctpoenue andaBUTHO-YACTOTHOTO CIOBAPS AJISl 33JAHHOTO TEKCTA

Crexu. AHanM3 MPaBWIBHOCTH CKOOOYHOTO  BBIpQXEHHUS. BerumcieHue
apru(METHUECKOTO BBIPAXKEHUS, 3aIMCAaHHOTO B MOCT(GUKCHOH (opme.

Oqepezu/l. Hcnonp3oBaHue oucpcan Ay BpEMCHHOI'O XpaHCHUA TaHHBIX

3.14

3.15

3.16

Anroputmbl Ha Tpadax. IlocTpoeHMe MHMHUMATBHOTO OCTOBHOTO JIepeBa
B3BELLICHHOI'O CBA3HOTO HEOPHUEHTUpOBaHHOro rpaga. KomuuyectBo pazianuHbIX
nyTeil MeXx a1y BEepLUIMHAMU OPUEHTUPOBAHHOI'O allUKJINYECKOTo rpada. Airopurm
JenkcTphl

HepeBps. Peanmmsanus nepeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYp. J{BOMUYHBIE
(ounapubie) nmepeBbs. [locTpoeHue aepeBa sl 33aHHOTO APUPMETHIECKOTO
BbIpakeHUs1. PekypcuBHbIe anroputMel 00xoaa aepesa. Mcnonb3oBanue creka u
ouepenu A 00Xo/a aepena

JlnHamnueckoe MporpaMMHUPOBAHHME KAaK METOJ PELIEHMS 3aJad C COXPAHEHUEM
IIPOMEXYTOUHBIX PE3YyJbTATOB. 3aJaui, pellacMble C MOMOLIbI0 JUHAMUYECKOTO
IIPOrPaMMHUPOBAHHUS: BBIUUCICHHE PEKYPCUBHBIX (QYHKIUH, MOACYET KOJIMYECTBA

BApHUAHTOB, 3ala4i OIITUMU3AIUN

3.17

4.1

[TonsiTne 00 OOBEKTHO-OPUEHTHUPOBAHHOM MporpaMMupoBaHuu. OOBEKTH U
kjaccsl. CBoiicTBa U MeToJIbl 00bEKTOB. OOBEKTHO-OPHUEHTUPOBAHHBIN AHAJIU3.
Pa3zpaboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO IOAXOJA.

Wukancynsuus, Hacae10BaHue, MOIUMOpHU3M
WnpopmaimoHHBIETEXHOIOT U

Ananu3 npaHHbix. OCHOBHBIE 3a7aud aHallM3a JAHHBIX: [POTHO3MPOBAHUE,
KJlaccu(UKalus, KilacTepusalus, aHaiu3 OTKIoHeHuH. IlocrenoBaTenbHOCTH
pEIIeHHs 3a/1ay aHAIM3a JAHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OIICHKA
KauecTBa JaHHBIX, BbIOOp W (WIM) TOCTPOEHHE MOJEIH, MpeodpazoBaHue
JAHHBIX, BU3yallM3allusl JaHHBIX, MHTEpIpeTanusi pe3ysibTartoB. [Iporpammubie
cpenctBa U MuTepHET-cepBHUCH i1 OOpaOOTKM W TIPEICTABICHUS JTaHHBIX.

bonwsmmenanasie. MammaHoeoOydeHne

4.2

AHanu3 JNaHHBIX C TIOMOIIBIO DJJIEKTPOHHBIX TaOIuI. BerducIeHne CymMMbl,
cpemHero  apu(MeTHdeckoro, HauOonbIIero  (HaWMMEHBIIETO)  3HAYCHHS

nuanasoHa. BerumciaeHune kodp@uIMEHTa KOPpelslud JBYX pAIOB JaHHBIX.




[TocTpoeHnue cTomO4aThIX, JTUHEHYATBIX M KPYroBBIX amarpamm. [loctpoeHue
rpaduxoB pynkuuit. [Togdbop nuHUM TpeHa, pelIeHUe 3a/1a4 MPOTHO3UPOBAHUSI.

Pemrenne 3a1a4 ONTUMHU3AIWHU C ITIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/II_I

4.3

Juckperusanyss OpU  MaTeMaTMYECKOM  MOJCIMPOBAHUM  HEIPEpbIBHBIX
npoueccoB. MojenupoBanue JABUKeHHs. MopaenupoBaHue OHOJIOTHUECKUX
cucreM. Marematuyeckue MOJEIM B OKOHOMMKE.  BplumciurenbHble
IKCIIEPUMEHTHl ¢ MozensiMu. OOpaboTka pe3ynbTaToB 3KcIepuMeHTa. Meron
HalMEHBIIMX KBajapaToB. OIEHKa 4YHCIOBBIX IapaMETPOB MOJEIUPYEMbIX
00BEKTOB u IIPOLIECCOB.

BOCCTaHOBJ'IeHHGSaBHCHMOCTeﬁHOpGSYJ'IBTaTaMSKCHepI/IMeHTa

4.4

4.5

4.6

BepositHOCTHBIE MOJEIH. Metonsl Monte-Kapo. HNmurtanmmonnoe

MozenupoBanue. CUCTEMBI MaCCOBOTO 0OCTYKUBAHUS

TabnuunbIe (pensSIMOHHbIC) 0a3bl JaHHBIX. TabmuIa — MpPeICTaBICHUE CBEACHUN
00 omHOTHIHBIX OOBekTax. Ilosme, 3amuch. Kimrou tadmuipel. Pabora ¢ rorosoi
0a3o0i maHHBIX. 3amonHeHue 0a3bl naHHBIX. [IoMCK, copTHpoBKa U (puiIbTpamus
JaHHBIX. 3ampockl Ha BBIOOPKY JaHHBIX. 3ampockl C  IMapaMeTpaMHu.
BrrancisieMsle mons B 3ampocax.

Mmuorotabnuunbsie 0a3bl JaHHBIX. THUIBI CBs3el MeXAy Tabnuiiamu. BaemrHuit
k0. LlenoctHOCTh 0a3bl TaHHBIX. 3aMIPOChl K MHOTOTAa0IMYHBIMOa3aMIaHHbBIX
TekctoBblii mpoueccop. CpencrBa mOHWCKa M aBTO3aMEHbl B TEKCTOBOM
nporieccope. CTpyKTypHUpOBaHHBIE TEKCTOBBIE JOKYMEHTHI. CHOCKH, OTJIaBJICHUE.
[IpaBuna 1UTUPOBAaHUS HUCTOYHUKOB U odopmieHus Oubmuorpaduueckux

CCBIIIOK




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Undpopmaruka (B 2-x yactsx), 10 knacc/ [onsikos K.FO., Epemun E.A.,
OO01ecTBO ¢ orpaHndeHHON 0TBeTCTBEHHOCThIO « BMTHOM. JIaboparopus
3HaHuW»; AKImoHepHoe odmiecTBo «M3aarenscTBO «IIpocBemienne»

* ndopmaruka (B 2 yactsx), 11 knace/ [onsxos K.1O., Epemun E.A.,
O61ecTBO ¢ orpaHndeHHoM 0TBeTcTBeHHOCThI0O « BMHOM. JlaGoparopus

3HaHHﬁ>); AKIII/IOHepHOG O6IH€CTBO ((HBI[&TGHBCTBO «HpOCBCIHeHI/IG»

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA
Nudopmatuka 10-11 knaccsl ba3oBslii u yriayOneHHbIN ypoBHU MeToanyeckoe

nocobue/ [TomsikoB K.FO. Epemun E.A. bunowm. Jlaboparopus

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET
https://ege.fipi.ru/bank/

https://kpolyakov.spb.ru/

LIOKYMEHT MOAMWCAH 3NEKTPOHHOM MOAMUCHIO

MYHULUMNAJIbHOE OBLLEOBPA3OBATEJIbHOE YYPEXXQEHUE 17.10.25 10:14 (MSK) CepTtucdunkat 0F5B07D1E2E9039AB73C7EE8B2859FA3
"BOXOMCKAS CPEHSIS1 OBLLIEOBPA3OBATEJIbHASA LLUKOJIA"

BOXOMCKOI0O MYHULIMMNAJIbHOIO PAIOHA KOCTPOMCKOW OBJIACTH,

Okynosckas EneHa MNasnosHa, AnpexkTop




