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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no uapopmaruke (yriayOnEéHHBIA YpOBEHb) HA YPOBHE CPEIIHETO
obmero oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHMU K pe3ylbTaTaMm
OCBOGHHUS OCHOBHOWM  0Opa3oBaTeNbHOM  MPOrPaMMbl  CPEAHETO0  OOMIETO
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Takxe QenepanbHOil paboueit
IpOTpaMMbl BOCITUTAHUSI.

[Iporpamma 1o wuH(popMaTHKEe MaET TMPEACTaBICHUWE O LeNAX, oOmei
CTpaTeruu OOYYeHHs, BOCIHUTAHUS M pPa3BUTUS OOYydYaIOUIMXCS CpPEeACTBaMHU
yuebHoro mpeamera «MHdopmaruka» Ha yriyOnEHHOM ypOBHE, YCTaHABIIMBAET
00s13aTeTbHOE pEeIMETHOE coJiep>KaHue, npeaycMaTpUBacT ero
CTPYKTYPHUPOBaHUE IO pa3jieiaM M TeMaM Kypca, ONpeAesseT paciupe/esieHHe ero
1o kinaccaM (rogam M3yudeHus), 1a€T NPUMEPHOE paclpe/esieHne yueOHbIX 4acoB
M0 TEMAaTUYECKUM pasJenaM Kypca U PEKOMEHIyeMmylo (IPUMEPHYIO)
MOCNIEIOBATEIPHOCTh WX  HM3yYeHUS ¢  y4€TOM  MEXKNPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEM 00YyUaroIIUXCSl.

[TporpaMMma 1o nHpOpPMaATHKE ONpPEAEIIIeT KOJIUUECTBEHHbIE U KaueCTBEHHBIE
XapaKTePUCTUKU Y4eOHOTO MaTepHaa IJs KaXI0To rojia U3yuyeHus, B TOM YHUCIIe
JUIS COAEPKATeIbHOTO HAMNOJHEHHsI Pa3HOTO BHJAa KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuJaromuxcs, BCEPOCCUNCKUX IPOBEPOYHBIX pabor,
roCy/1apCTBEHHOM UTOTOBOM aTTectauun). [IporpamMma no undopmaruke siBiasercs
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOrpaMM U Yy4eOHUKOB,
MOYPOYHOTO TUTAHUPOBAHMSI Kypca YUUTEIIEM.

HNudopmaTtuka B cpegHem oO1ieM o0pa3oBaHUU OTPAKAET:

CYIIHOCTh HMH(OPMATUKM KaK HAyYHOW JUCUUIUIMHBI, HU3ydarolein
3aKOHOMEPHOCTH IPOTEKaHUSI U BO3MOKHOCTH aBTOMATHU3allMd UHPOPMAIIMOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

OCHOBHBIE  O0JIaCTM  TpUMEHEHUs  WH(POPMATHUKH, TPEXKIE  BCETO
nHGOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABJICHNE U COIUANBHYIO chepy;

MEXIUCIUIUTMHAPHBIA ~ XapakTep HWHPOPMATUKM ©  WHPOPMALMOHHOM
JESITEIIbHOCTH.

Kypc uHbopmaTuku ajis ypoBHsSI CpEeIHEro 00IIero oOpa3zoBaHUs SBISAETCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHOW TMOATOTOBKH OOYYarOmUXCs B 00JacTh
UHGOPMATUKU U HH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH, Omupaercs
Ha CoJIep)KaHue Kypca WH()OPMATHUKHA YPOBHS OCHOBHOTO OOIETO 0Opa3oBaHHS U
ONMBIT  TIOCTOSIHHOTO  TMpPUMEHEHUs  MH(POPMALMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHHA, AaéT TEOPETHUECKOE OCMBICIICHHE, WHTEPIIPETAlUI0 U 000O0IIeHHE
3TOTO OTIBITA.
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Pesynbprarel  yrimyOnéHHOrO yYpOBHS H3yueHHsT ydeOHOro mpeamera
«MHdopmaTtukay OpPHUEHTUPOBAHBI HA TIOJYyYEHHUE KOMIIETEHTHOCTEH IS
nocieaymneid MpoPecCUOHATIBHOW JIeITENbHOCTH KaK B paMKax JaHHOU
peIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel oOnacTsax. OHM BKIIOYAIOT B CEO0s:

OBJIQJICHUE KIIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMHM, Ha KOTOPBIX
CTPOUTCS JaHHAs TpeaMeTHass 00JacTh, paclo3HABaHHWE COOTBETCTBYIOIIUX UM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCThH AEMOHCTPUPOBATH PA3IMYHbIC MTOIXObI
K U3YUYCHUIO SIBJICHUH, XapaKTepHBIX JJI1 U3y4yaeMOl peIMETHON 00JIacTH;

YMEHHE pemaTh THUIOBBIE MPAKTUYECKHE U TEOPETUYECKUE 3aJayu,
XapakTEepHbIE ISl HCIOJIb30BAaHHMS METOJAOB M HMHCTPYMEHTapusi JaHHOMN
IpEeIMETHON 00J1acTH;

HAJIMYUE TPEACTABICHUN O JaHHOM MpeAMETHON 00JIacTH KakK IEIOCTHOU
TEOpUU (COBOKYIMHOCTU TEOpPHUI), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUM.

B pamkax yrinyOn€HHOro ypoBHsI M3y4deHHUs MH(MOpPMATHKUA 00€CIeYnBAETCA
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOyYarOUIMXCcs K MPOJOJDKEHUIO 00pa30BaHUS B
OpraHu3anusx  npodeccuoHaabHOro  OOpa3oBaHUA IO  CIHEIUATIBLHOCTSM,
HEIOCPE/ICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKUM Kak
nporpaMMHasi MH)XEHepHs, MH(opMalnnoHHas 0e301acHOCTb, MH(POPMAIMOHHBIE
CUCTEMBl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJbIIME JaHHBIE H
MalIMHHOE O0Oy4Y€HUE, MPOMBIIUIEHHBI WHTEPHET BEIIEW, HCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAaHTOBbBIE
TE€XHOJIOTHUH, CHUCTEMBI PAaCIpPENECIEHHOIO PEECTPa, TEXHOJOTHH BHUPTYaJbHOW WU
JIOTIOJTHEHHOM PEeajbHOCTEM.

OcHoBHast 1enb u3yyeHusi yuyeOHoro npeamera «HMHpopmaTuka» Ha
yIIIyOJIE€HHOM  ypOBHE cpefaHero oOmiero oOpa3oBaHusi —  OOecIeueHue
JaNbHENUIIEro pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIIMI 00ydYaromerocs, €ro
TOTOBHOCTH K JKM3HHU B YCJIOBUSIX Pa3BUBAOILErOcs MHPOPMAIIMOHHOTO 00IeCTBa
Y BO3pACTAIONIEH KOHKYPEHIIMM Ha pbIHKE Tpyaa. B cBs3M C 3TUM H3yyeHUE
uHpopmaTtuku B 10—11 knaccax OMKHO 00€CIEUUTD:

c(OPMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HAa MOHUMAHUU POJIH
UHPOPMATUKH, HMHPOPMAIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJOTUH B
COBPEMEHHOM OOIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMHUYECKOTO MBILIICHUS;

c(OpMHPOBAHHOCTh YMEHHMM pa3iau4arh (akThl U OLEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJBI, BHUJETh HMX CBSI3b C KPUTEPUSIMU OLIEHHBAHUS U CBS3b
KPUTEPHUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA IOCTOBEPHOCTH U
00001maTh nHpOpMaIHIo;
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cOPMHPOBAHHOCTh  MPEJCTABICHUH O BIUSHUM  WHOOPMAITMOHHBIX
TEXHOJIOTMA Ha U3Hb 4YEJIOBEKa B OOIIECTBE, IMOHUMAHUE COLMAIBHOIO,
HKOHOMHUYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOIO, HOPHUIAMYECKOrO, MPUPOIHOTO,
HPrOHOMHYECKOTO,  MEIUUMHCKOTO U  (PU3MOJIOrMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

MPUHATUE TPABOBBIX U 3TUUECKHUX ACTICKTOB MH(POPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAHHE OTBETCTBEHHOCTH JIIOZEH, BOBICUYEHHBIX B CO3JJaHUE U HCIOJIb30BAHKE
MH(OPMAIMOHHBIX CUCTEM, paCIpOCTpaHEeHHEe HH(DOpMAIUY;

CO37laHME YCIIOBUW NJisi pa3BUTHUSL HABBIKOB y4e€OHOM, MPOEKTHOM, HAy4YHO-
UCCJIEIOBATENbCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHBAIIMHM OOYYaIOIIUXCS K
CaMOPa3BUTHIO.

B conepkanun yueOHoro mpenmetra «MHDopmMaTHka» BBIICISIOTCS YETHIPE
TEMAaTUYECKHUX pa3Jiena.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» IIOCBAILIEH BONPOCAaM YCTPOMCTBA
KOMIBIOTEPOB U JPYTUX DJIEMEHTOB LUQPPOBOTO OKPYKEHHUS, BKIIOYas
KOMITBIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetd VIHTEpHET M UCHOJIb30BAaHUIO HWHTEPHET-CEPBHUCOB, HH(GOPMALIMOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue OCHOBHI HH(pOPMATHKH» BKIIOYAET B ceOs
MOHATUMHBIMN anmapaT WHQPOPMATHUKH, BOMPOCHl KOAUPOBaHUS WH(MOpPMAIINH,
u3MepeHus WHOOPMAIIMOHHOTO 00bEMA JIaHHBIX, OCHOBBI AJIreOphl JIOTUKU U
KOMITBIOTEPHOT'O MOJIETUPOBAHUS.

Paznen «AJaropurmMbl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa Pa3BUTHE
QITOPUTMHUYECKOTO MBIITUICHHS, pa3pabOTKy aJITOPUTMOB U OIIEHKY MX CJIOKHOCTH,
dbopMUpOBaHUE HABBIKOB peau3alliy MPOrpaMM Ha s3bIKax MPOrpaMMHPOBAHUS
BBICOKOT'O YPOBHS.

Paznen «MH(popMauMOHHBIE  TEXHOJOIMHM»  IOCBALIEH  BOIPOCAM
npuUMeHeHUsT MHGOPMAIIMOHHBIX TEXHOJOTUN, pPEaTu30BAHHBIX B MPHUKIATHBIX
MPOrpaMMHBIX NPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YMCIIE B 3aJa4axX aHaIu3a
JIAHHBIX, WCMOJIb30BAaHUIO 0a3 JaHHBIX W JJICKTPOHHBIX TaONMI[ JJI1 pEIICHUs
MPUKJIAIHBIX 3a]1a4.

B npuBenénHom nanee coaepxkanuu ydeOHoro mpeamera «ubopmaTika
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMbI, KOTOPbIE HE BXOIAT B
00s13aTeNIbHYIO TTPOTpaMMy OOyYEHHUSI, HO MOTYT ObITh MIPEAJIOKEHBI JJIsl U3yUCHUS
OT/ICJIbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCSI.

YrnyOn€éHHpld  ypOBEHb U3Y4YEHUS WH(POPMATUKH PEKOMEHAYETCS st
TEXHOJIOTUYECKOTO  MpOQuUisi, OPUCHTUPOBAHHOTO HA  HWHXCHEPHYIO U
UHOOPMAITMOHHYIO Cephl JCATENBHOCTU. YTIIYOJIEHHBIH YpOBEHb W3yUYCHUS
uH(pOpMaTUKU 00ECIEYUBAET: MOATOTOBKY OOYyYalOlIMXCsl, OPUEHTUPOBAHHBIX Ha
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CHEIUaTbHOCTH B 00JacCTH WHOOPMAIMOHHBIX TEXHOJOTUA W WHKCHEPHBIC
CHEHIUAIBHOCTH, yYacTHE B MPOEKTHOM M HCCIEIOBATEIIbCKON NEsITEIbHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABICHUSIMH OTpaciau WHOOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOJATOTOBKY K YYaCTHIO B OJIUMIHA/IAX U Cllaye
EaunHoro rocyiapcTBEHHOTO 3K3aMeHa 1Mo HH(GOpMaTHKE.

[TocnenoBaTenbHOCTh M3YYEHUS TEM B Mpeaenax OJHOTO rojaa oOydeHHs
MOXET OBITh M3MEHEHAa MO YCMOTPEHHIO YYHUTENIS TpPH IOATOTOBKE pabouei
MPOrpaMMbl U TOYPOUHOT'O MJIAHUPOBAHMSL.

OO611ee 4KMciIo YacoB, PEKOMEHOBAaHHBIX JIJIsl U3ydyeHus uHopMaTuku — 272
gaca: B 10 kimacce — 136 yacoB (4 yaca B Hezento), B 11 kinacce — 136 gacoB (4 yaca

B HEJEIIO).
5
LokyMmeHT co3aaH B anekTpoHHow copme. Ne 10 ot 02.03.2026. NcnonHutenb: Xabudynnud N.A. r.lBﬂEKTPOHHbIﬁ
CtpaHuua 5 n3 39. CtpaHnua cosgana: 02.03.2026 12:20 =¥ TATAPCTAH



COAEPKXAHUE OBYUYEHUA
10 KITACC

Hugposast rpaMOTHOCTH

TpeOoBaHusi TEXHUKM O€30MAaCHOCTM M TUTHMEHBI Tpu paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMITIOHEHTaMU IIU(DPOBOTO OKPYKEHUSI.

[TpuHIUTIBI paOOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHUYECKOE BBIOJIHCHHE MPOTPAMMBI  MPOIIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJrOBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
OMOIIbI0 MIUH. KOHTpOJIepsl BHEMIHUX YCTPOUCTB. [IpsAMO 1OCTYyN K MaMsITH.

OCHOBHBIE ~ TEHACHUMHU  PA3BUTHS  KOMIBIOTEPHBIX  TEXHOJOTHM.
[TapannensHbie BBIYMCIICHUS. MHoronpoueccopHbie CUCTEMBI.
Cynepkomnbrotepbl. PacnpenenéHuble BbIYMCIUTEIbHBIE CUCTEMBI U 00pabOTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LHM(PPOBBIE YCTpOWCTBA © HMX pPOJb B
KOMMYHUKAIUSX. Bcrpoennsie KOMIIBIOTEPBI. MUKPOKOHTPOJUIEPHI.
PoGoTu3nupoBaHHbIe TPOU3BOJICTBA.

[IporpammHoe obecrnieueHre KOMITBIOTEPOB U KOMIIBIOTEPHBIX cHCTEM. BHbI
IPOrpaMMHOro oOecnedeHus: U uX HazHaueHue. OCOOEHHOCTHM TPOrpamMMHOIO
obOecnieueHnss MOOWJIBHBIX ycTpoiicTB. [lapamnenbHoe nporpaMMupOBaHUE.
CucremHoe mnporpamMMmHoe oOecriedeHue. OnepalioOHHbIE CHCTEMBI. Y TUJIUTBHI.
Hpaiieppl  ycTpokcTB. MHCTammsiuuss ¥ JACUHCTAUISIOUSA  [IPOrPAMMHOIO
oOecreyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelieHuss U UMEHOBaHUS (aijIoB B
nosroBpeMeHHoi namsty. [1labmons! 11t onmcanus rpyti (aitnos.

[TporpamMmmHoe obecnieuenue. JIMeH3MpoBaHUE MPOTPAMMHOI0 OOeCIIeUeHUs
u 1udpoBeix pecypcoB. IlpompuerapHoe u  CBOOOJHOE MPOTPAMMHOE
oOecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE MCIOJIb30BAaHUE IPOrPAMMHOTO
oOecrieyeHuss W UUPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHaBIMBaeMas
3aKOHOaTenbCcTBOM Poccuiickor @enepanny 3a HENPABOMEPHOE HCHOJIb30BAHUE
IIPOTPaMMHOT0 obecTieueHus U IU(PPOBBIX PECYPCOB.

[IpyHIMIBI TIOCTPOEHUS U AIMIAPATHBIE KOMIIOHEHTHI KOMITBIOTEPHBIX CETEM.
CereBbie npotokoiabl. Cete MHTEpHET. Anpecanus B cetu MuTepHeT. [IpoTokoms
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moacetw ¢ moMomipl0 Macok nonacereid. CereBoe
aagMuHuACTpupoBaHue. [loydeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuus CBA3M C y3ia0M ceTth. OmnpeneneHue mapuipyTa JIBHXKCHUS

ITaKETOB.
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Buast  pestensHocth B cetw  UHtepner. CepBucbl  HMHTepHeTa.
['eonH(pOpMaITMOHHBIE CUCTEMBI. | €0JOKAIIMOHHBIE CEPBUCH PEATHHOTO BPEMEHU
(HampuMep, JIOKamusi MOOWJIBHBIX TEIC(POHOB, OMpPENCICHUE 3arpyKEHHOCTH
aBTOMAarucTpaseil), MHTepHET-TOPTOBIIs, OpOHUPOBaHUE OUIIETOB U TOCTUHUII.

['ocynapcTBEHHBIE SJEKTPOHHBIE CEPBUCHI U yciyrd. ColuaibHbIE CETH —
OpraHu3anus KOJUJIEKTHBHOTO B3aMMOJCUCTBHS W oOMeHa maHHBIMU. CeTeBOW
ATUKET: TpaBWia MOBeIeHUS B KuOepmpocTpaHcTBe. I[Ipobiema momMHHOCTH
noytydyeHHou uHpopmaiuu. OTKpeIThIE 00pa30BaTEIbHbBIE PECYPCHI.

TexHOTeHHbIE M KOHOMHUYECKHE YTpO3bl, CBA3AHHBIE C HCIIOJIb30BAaHUEM
MH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TeXxHoJoruid. OO1ue mpoodieMbl 3alUThl
uadpopmaruu  u  uwHbopMmarmoHHOW  Oe3omacHocTH. CpeacTBa  3aIUTHI
uH(OpPMAIMU B KOMITBIOTEPAX, KOMITBIOTEPHBIX CETAX M aBTOMATH3WPOBAHHBIX
uHopMaIMoHHBIX cuctemax. IIpaBoBoe obecrnieueHue UHOOPMAITMOHHON
0€30MacHOCTH.

[IpenoTBparnieHue HECAHKIIMOHUPOBAHHOTO aocTyna K - JIMYHOM
KOH(pUIECHIIUATIBHOW MH(OpMAIINK, XpaHAIICHCS Ha MEPCOHATBLHOM KOMITBIOTEPE,
MOOMJIBHBIX yCTpoHcTBax. BpenoHocHOe mporpaMMHOe 0OecreyeHrue U CrocoObl
O0prOBl C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHuzaius JAYHOTO apXuBa
uHpopmaruu. PezepBHoe konuposanue. [TaposbHas 3anmra apxusa.

[[lnppoBanue maHHBIX. CHMMETPUYHBIE W HECUMMETPUYHBIE IIUDPHI.
[udper npoctoir 3amensl. ludp Lesaps. [udpp Buxenepa. Anroputm
mdpoBanusi RSA.

Teopernueckne 0CHOBbI HHGOPMATHKH

Nudopmarnus, nanusie u 3HaHus. MHdopmarmonHsie mporeccsl B MPUPOJIE,
TEXHUKE U OOIIECTBE.

HenpepbiBHBIE W JAWCKPETHBIE BEJIWYMHBI M CUTHaIBL. HeoO0XoauMocTh
JTUCKpeTh3auu uHopMmaluu, MpeaHa3HAYEeHHOW ISl XpaHEHWs, Nepelnayud u
00paboTKH B IIUGPOBBIX CUCTEMAX.

JlBonuHoe koaupoBaHue. PaBHOMepHbIE U  HEpPaBHOMEPHBIE  KOJIbI.
JlexoaupoBaHue COOOIIEHMI, 3aITMCAHHBIX C MOMOLIBIO HEPAaBHOMEPHBIX KOJOB.
Ycnosue @ano. IlocTpoeHne OMHO3HAYHO AEKOJUPYEMBIX KOJOB C IOMOIIBIO
nepeBa. EnuHUIBI M3MepeHust KomuecTBa uHpopManuu. AndaBUTHBIA MOAXOM K
OIICHKE KOJIMYeCcTBa MHPOPMAIIUH.

Cuctembl cuucieHus. Pa3BépHyTas 3amuch ILEJIbIX U JPOOHBIX YHCET B
MO3UIIMOHHOW cucTeme cuucieHus. CBOMCTBa MO3UIIMOHHOW 3aluCH dYuCIa:
KOJMYECTBO UG B 3aNUCH, MIPU3HAK JCIUMOCTH YMCIa HA OCHOBAHUE CHUCTEMBI
CUMCJIEHUS. AJITOPUTM MIEPEBO/IA LIEJIOr0 YKciia U3 P-U4HOUM CUCTEMBI CUMCIICHHUS B
JECATUYHYI0. AJTOPUTM TMeEpeBOJa KOHEUHOW P-mvHON npoOu B JECATHYHYIO.
AJITOpUTM TIepeBOJIa LEJIOr0 YUCIa M3 JIECATUYHOW CHUCTEMBI CUUCICHUS B P-
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nunyto. IlepeBon KoHeyHOW JecsATUUHON JApodbu B P-nunyro. JIBomuHnas,
BOCbMEPHUYHAS U IIECTHAATEPUYHAS] CUCTEMbI CUMCIICHUS, CBSI3b MEXK]y HUMHU.
Apudmernueckre ornepanydd B TO3UIIMOHHBIX CHUCTEMaxX CUHCIEHUWA. TpondHas
YPaBHOBEILIEHHAS! CUCTEMA CUUCIICHUS. JIBONUHO-IECITUYHASL CUCTEMA CUUCIIEHUS.

KonupoBanne TtekctoB. KomupoBka ASCII. OpHobGaiiTHBIE KOIUPOBKH.
Crangapt UNICODE. Kommpoka UTF-8. OmpeneneHue HHPOPMAIIMOHHOTO
00BbEMa TEKCTOBBIX COOOIIIEHUH.

KomupoBanne  u3zoOpaxkenuit. OueHka  UHGOPMAIMOHHOTO  00BEMaA
rpauyuecKux JaHHBIX MPHU 33JJaHHBIX pa3penieHuu U ryOuHe KOJMPOBaHUS I[BETA.
[IBetoBbie Monenu. BekTtopHoe komupoBaHue. Popmarbl rpaduyeckux (aityios.
Tpéxmepnas rpaduka. @pakranpHas rpaduka.

KomupoBanwne 3Byka. Onenka nHPOPMAIMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
MIPU 33IaHHBIX YaCTOTE AUCKPETU3ALNU U PA3PSIAHOCTH KOAUPOBAHUS.

Anrebpa noruku. [loHsiTue BbICKa3biBaHUS. BbICka3biBaTelbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI1I€CTBOBAHUS U BCEOOITHOCTH.

Jlornueckue omnepanuu. TaOmuibl UCTUHHOCTU. JlorMueckue BBIPAKECHUS.
Jlormueckue ToXxaecTBa. Jloka3aTenbCTBO JIOTMUECKHX TOXKAECTB € MOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorndeckue onepanuy U onepauy HaJl MHOKECTBAMHU.

3aKkoHBI aNreOpbl JOTUKUA. DKBUBAJICHTHBIC MPEOOPA30BAHUS JIOTHUYECKUX
BbIpakeHUU. Jlornueckue ypaBHEHHSI M1 CUCTEMBI YPABHEHHM.

Jlornueckue GyHKIUU. 3aBUCUMOCTh KOJIMYECTBA BO3MOKHBIX JIOTHUECKUX
GyHKIMNA OT KOJIMYECTBA apryMeHTOB. [1oJIHbIE CUCTEMBI IOTUUECKUX (DYHKIIHMA.

Kanonnueckne  gopmbl  jmormueckux  BbipakeHuil.  CoBepIllleHHBIC
JTU3BIOHKTUBHBICE M KOHBIOHKTHBHBIC HOpPMaJbHbIE (OPMBI, QJITOPUTMBI KX
MOCTPOCHMUSI IO TaOJIMIIE UCTUHHOCTH.

Jlormueckue »sneMeHTBI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
MHoropa3psaneii cymmarop. [locTtpoeHne cxeM Ha JOTMYECKUX SJIEMEHTax II0
3aIaHHOMY JIOTUYECKOMY BBIP@KEHHIO. 3allCh JIOTUYECKOTO BBIPAXKEHUS 110
JIOTUYECKOMN CXEME.

[IpencraBnenne HENbIX YUCET B MaMATH KOMIIbIOTEpa. OrpaHU4YeHHOCTH
JAana3oHa 4YuCeNl MpPU OTPaHMYCHUU KOJMYecTBa paspsaoB. llepenonHeHue
pa3psIHONM CeTKU. be33HakoBbIe W 3HAKOBBIC JAaHHBIC. 3HAKOBBIA OWUT. J|BOMUYHBIN
JIOTIOJIHUTENBHBIN KO OTPULIATEIIbHBIX YUCE.

[TobutoBbie noruyeckue omnepauuu. Jlornyeckuid, apupMeTUyecKuili Hu
nukiandeckut  casuru. [lludpoBanue ¢ mnomompl0 TOOMTOBOM — omepaiuu
«uckirovarouiee MJIN».

[IpencraBiieHre BEIIECTBEHHBIX YHCEN B IMaMSITH KOMIIBIOTEpA. 3Hauallas
YacTh W MOPSAJIOK 4ucia. Jluama3oH 3HAYCHUN BEIIECTBEHHBIX duces. [IpoGiemsr
XpaHEHHUs BEIIECTBEHHBIX 4YHCEJ, CBSA3aHHbIE C OrPAHUYCHUEM KOJMYECTBA

8
LokyMmeHT co3aaH B anekTpoHHow copme. Ne 10 ot 02.03.2026. NcnonHutenb: Xabudynnud N.A. r.lBﬂEKTPOHHbIﬁ
CrpaHuua 8 n3 39. CtpaHnua cosgaHa: 02.03.2026 12:20 =¥ TATAPCTAH



pa3psaoB. BellonHeHWe onepanuii C BEIIECTBEHHBIMHU YHCIAMHU, HAKOIUIEHHE
OIITUOOK MPH BHIYUCIICHUSX.

AJITOPUTMBI U IPOrPpaAaMMHPOBaHUE

Omnpenenenrne BO3MOXHBIX PE3yJbTaTOB pabOThl NPOCTEHIINX aITOPUTMOB
YIPABJICHUS HCIIOJIHUTEISIMU WM BBIYMCIHATEIBHBIX anroputmos. OrmpexneneHne
UCXOJHBIX JTAHHBIX, IPU KOTOPHIX aJITOPUTM MOKET JAaTh TpeOyeMblil pe3yibTar.

Oramnbl pemieHus 3a7ad Ha KoMIbloTepe. MHCTpyMEHTalnbHBIE CpPENICTBA:
TPAHCIATOp, OTIAMUUK, npoduaupoBuMK. KoMmuismus wu uUHTEpHperanus
nporpamMm. BupTyanbHble MalllUHBI.

WuTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonb3oBaHue TpaccUpoOBOUHBIX Tabiun. OTimagounsli BeiBoA. llomaroBoe
BBITIOJIHEHNE NTpOrpaMMebl. Touku octaHoBa. [IpocMoTp 3HaYeHUI IEPEMEHHBIX.

A3k  mporpammupoBanust (Python, Java, C++, C#). Tumbl ngaHHBIX:
LIEJIOYUCIICHHBIE, BEIIECTBCHHBIC, CUMBOJIBHBIE, JIOTHYECKHE. BeTBiieHus.
Crmoxnple ycnoBus. llukibelr ¢ ycmoBueM. [Llukibel 1O mepeMEHHOM.
B3auMo3aMeHsI€MOCTh ~ pa3lMYHbIX  BUAOB  IMKIOB. HBapumaHT UHUKIA.
CocraBneHue 1IUKIAa C HUCHOJIb30BAaHUEM 3apaHee ONPENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIOKyMEHTUpPOBaHHE IIporpamm. Hcnons3oBanue KOMMEHTAapHEB.
[ToaroToBka onvcaHusi IPOrpaMMbl U MHCTPYKIUH JJIs1 ITOJIb30BATENS.

ANropuTMBI 00pa0OTKM HATypaldbHBIX YKCEN, 3aIMCAHHBIX B MO3ULUOHHBIX
CUCTEMax CYMCIICHUS: pa30uMeHue 3alucu 4Hcia Ha OTACNbHbIE IUQPBHI,
HaXO0XJEHWE CYMMbl M TPOU3BENEHUS IHUPp, HAXOXKIEHUE MAKCUMAaJIbHOM
(MUHUMATBHOMN) TTUDPHI.

HaxoxaeHue Bcex MpOCThIX YMCEN B 3alaHHOM Juamnaszone. IIpencraBinenue
YyHucia B BUJI€ HA0Opa MPOCThIX COMHOKUTENEH. AJITOPUTM OBICTPOrO BO3BEICHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAmuxcs B (aitnax. TekcToBbie u TBOMYHBIC (Dailiibl.
@aitnoBbie niepeMeHHbIe ((ailnoBbie ykazartenu). Urenne u3 (aitna. 3anuck B
Gaiin.

Pa3zbuenue 3agaun Ha noazagaun. [lognporpammel (poueaypsl U GyHKIUN).
Pexypcus. PexypcuBnbie 00bekThl ((pakransl). PekypcuBHBIE Mpolenypbl U
¢ynkun. Mcnonb30Banue cTeka Al OpraHu3aliyi peKypCUBHBIX BBI30BOB.

Hcnonb3oBaHue CTaHIapTHOW OMOIMOTEKH A3bIKA MPOTrpaMMHUPOBAHUS.
[ToaxmtoueHne  OMONMOTEK  MOANPOTpPaMM  CTOPOHHUX  MPOU3BOAMUTEIIECH.
MoaynpHBIA IPUHIUI HOCTPOECHUS POTPAMM.

Uucnennsle MeTonbl. TouHoe u NpUOMMKEHHOE pEUICHHs —3aJayu.
YucneHHble METOIbI PELIEHUS] YpaBHEHU: MeTo1 nepedopa, METO MOJIOBUHHOTO
nenenus. [Ipubnmx€HHOE BBIUMCIICHHE JUIMH KPUBBIX. BhIuMclieHWe TIiomiaaeu
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buryp ¢ mMOMOUIbIO YHMCIEHHBIX METOAOB (METOJ MPSMOYTOJbHUKOB, METOA
Tpaneuuii). Ilonck makcumyma (MuHUMYMa) (YHKIMKM OJHOM MepeMeHHOU
METO/IOM MTOJIOBUHHOT'O JIEJICHHUS.

OOpaboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHble  QyHKIIMM  SI3bIKA
POrpaMMUPOBAHUS sl 0OpaObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKU
CUMBOJIBHBIX CTpPOK: MOJCYET KOJIMYECTBA IOSIBJIEHUN CHMBOJIa B CTPOKE,
pa30HeHre CTPOKM Ha CJIOBAa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKU
BHYTPU [IaHHOW CTPOKH, 3aMEHa HAWJEHHOM MOACTPOKM HA JAPYLYK CTPOKY.
['eHepanis Bcex CJIOB B HEKOTOPOM alihaBUTE, YAOBIETBOPSIOUIUX 3aJlaHHBIM
orpanndeHusiM. [IpeobpazoBanue ynciia B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBpl W TOCHEAOBATEIBHOCTH 4HCEN. BbraucieHne 0000MEHHBIX
XapaKTEPUCTHK 3JIEMEHTOB MAacCHBA MJIM YHCIOBOM MOCIEA0BATEIBHOCTH (CyMMBI,
MPOU3BEJCHUS, CPEeIHEro apuMEeTUYECKOro, MUHUMAJILHOTO M MaKCHMAaJbHOTO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCJIOBHIO).
JIMHENHBIN IOKUCK 3aJJaHHOTO 3HAUEHHUS B MACCHUBE.

CopTupoBKka 0JHOMEPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKU (METO.
ny3bIpbKa, METOJ BbIOOpa, COPTHUpPOBKA BCTaBKamu). COpPTUPOBKA CIHUSHUEM.
brictpas coptupoBka MaccuBa (anroputm QuickSort). J[BOMYHBIM TOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIByMepHble MaccuBBl (MaTpulbl). AJTOPUTMBI OOpaOOTKH JBYMEPHBIX
MacCCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA IO 33JIaHHBIM IIpaBUJIaM,
MOKMCK AJIEMEHTa B JIBYMEPHOM MacCHBE, BbIUMCIEHWE MaKCUMyMa (MUHUMYMa) U
CYMMBI 53JIEMEHTOB JBYMEPHOTO MacCHBa, IE€PECTAaHOBKA CTPOK M CTOJIOIOB
JBYMEPHOT'O MacCHBa.

NupopmanuoHHbIe TEXHOJIOTIUH

TekcToBeIil Tporieccop. PenaktupoBanue u ¢dopmatupoBanue. IIpoBepka
opdorpadun u rpammartuku. CpencTBa TOHWCKAa U aBTO3aMEHbI B TEKCTOBOM
nporneccope.  Mcnons3oBanue  ctuwiiel.  CTpyKTypUpOBaHHbIE  TEKCTOBbBIE
nokyMeHTbl. CHoOckM, orjaBieHue. KosuiekTuBHas paboTa ¢ JIOKYMEHTaMH.
NHCTpyMEHTBI pEelEeH3UPOBaHUS B TEKCTOBBIX Mpoueccopax. O0ayHble CEpBUCHI.
Henoass mnepenucka. Pedepar. IlpaBuia 1uuTHpOBaHMS HCTOYHUKOB U
opopmieHust Oubmmorpaguueckux ccpuiok. OdopMieHue Crucka JIUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOW TEKCTa. TEeXHUYECKUE CpelIcTBa BBOJA
Tekcta. CHenuanu3upoBaHHbIE CPEACTBA PEJAKTUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHann3 ngaHHbIX. OCHOBHBIE 33Ja4M aHajIu3a JAHHBIX: MPOTHO3UPOBAHMUE,
Kiaccuukaiys, KiacTepuszaiusi, aHaiu3 OTkIoHeHu#. [lociemoBaTtenbHOCTH
perieHus 3a7a4 aHajau3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OUYUCTKA W OIIEHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIENH, MpeoOpa3oBaHKe JaHHBIX,
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BHU3yalIU3alMs NaHHBIX, HHTEpIpETanusa pe3ynbraToB. [Iporpammubie cpencrsa u
UHTEPHET-CEPBUCHI JIIsI 00pabOTKH U MpeCTaBICHUs JaHHBIX. bombIine naHHbIE.
Mammnnoe o6yuyenue. HTeeKkTyalbHbIN aHaIl3 JaHHbIX.

AHanu3 JaHHBIX C MOMOILBIO 3JEKTPOHHBIX TaOIUL. BbluncieHne cyMMBl,
CPEIHET0 apuU(PMETHUECKOTr0, HANOOJIbIIErO (HAMMEHBUIET0) 3HAUEHHS IUaIa30Ha.
Breruncnenne koad¢uimeHTa KOppeasiuu ABYX psAaoB AaHHBIX. [locTpoenue
CTOJOYATHIX, JHMHEWYATBIX W KpYroBbiXx auarpamm. lloctpoenue rpaduxos
¢yukuuii. [logOop nMHMM TpeH[a, peleHne 3a/1a4 IPOTHO3UPOBAHUSI.

UucneHHOE pElIEHUE YpaBHEHMM € TOMOUIbI0 TOA0O0pa mapameTpa.
OnTuMu3anys Kak MOMUCK HAWIYyYIIEero peluieHus B 3alaHHbIX yciaoBusX. Llemesas
bynkus, orpanndenus. JlokambHble W TI00ANbHBIA MUHUMYMBI II€JIEBOM
¢byukun. Pemenue 3a1a4 ONTUMU3ALNN C TIOMOIIBIO 3JICKTPOHHBIX TaOJIHII.

11 KVIACC

Teopernuyeckne 0CHOBbI HH(POPMATHKHU

Teopernyeckue MOAXOAbI K OILEHKE KOJMYecTBa WHGOpMAIMU. 3aKOH
annutuBHOCTH MH(opmanuu. @opmyna Xaptiu. MHpopManus U BEPOSTHOCTS.
®opwmyna lllennona.

Anroputmbl cxaTtusi JaHHbiX. AnroputM RLE. Anroputm Xaddmana.
Anroputm LZW. ANTOpUTMBI CKATHS JAHHBIX C TMOTEPSMH. Y MEHBIICHUE
rIIyOHHBI KoaupoBaHus nBeta. OcHOBHBIC Ujien anroputmoB cxkatus JPEG, MP3.

CkopocTh mepenaud JaHHBIX. 3aBUCUMOCTh BPEMEHU IMEPEeNadydl  OT
MH(POPMAITMOHHOTO 00BbEMA JTaHHBIX U XAPAKTEPUCTUK KaHama CB3U. [IpuunHbI
BO3HMKHOBEHHUS OMIMOOK TMpu Tmepefade JaaHHbX. Konapl, TO3BOJSIONINE
oOHapy>XUBaTh W HUCIPABJIATh OMIMOKH, BO3HUKAIONIME TPH TMepenaye TaHHBIX.
Paccrosinne Xsmmunra. Koarpoanue ¢ noBropennem 0utoB. Koabsl XaMMuHra.

Cucrembl. KOMIOHEHTBI cHUCTEMBI W UX B3aumopcucTBue. (CUCTEMHBIN
ahdekrt. Ynpapnenue kak nHGopMaloHHbli nponecc. OOpaTHas CBS3b.

Mopenun u moaenupoBanue. Llens MoaenrpoBanusi. COOTBETCTBHE MOJAEIH
MOJICIUPYEMOMY OOBEKTY WIIM TMpOIEcCy, Ienu MozaenupoBanus. Gopmanuzanus
MPUKJIAIHBIX 33/1a4.

[IpencraBienre pe3yiabTaTOB MOJICIMPOBAHUS B BHUJIE, YAOOHOM s
BOCIIPUATHS YeoBeKoM. ['paduueckoe npejcTaBieHNe JaHHBIX (CXEMbI, TAOIHIIbI,
rpadukn).

['padpr. OcHoBHBIC MOHATHS. Buasl rpadgos. Onucanue rpadoB ¢ MOMOIIBIO
MATpUI] CMEXKHOCTH, BECOBBIX MAaTpPHIl, CIHUCKOB CMEXHOCTH. PemeHue
AITOPUTMUYECKUX  3aJlad, CBS3aHHBIX C aHalu3oM TIpadoB (IMOCTpOCHUE
ONTUMAJILHOTO MYTH MEXIy BepiimHaMu rpada, OmpeneieHue KOoJUYecTBa
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pa3IMYHBIX IyTE MEXAY BEPIIMHAMH OPUEHTUPOBAHHOTO ALUKIMYECKOTO
rpada).

HepeBbsi. bunapnoe nepeBo. [epeBbsi moucka. CrocoObl 00Xxolia aepeBa.
[TpencraBienue apupMeTUUECKUX BBIPAKEHUN B BUIE AepeBa. [[uckpeTHbIe Urpbl
JIByX UT'POKOB C MOJHOM uHpopMmanue. [loctpoenue nepesa nepedopa BapuaHTOB,
OINKCAaHUE CTPATETUU UTPhI B TAOIUYHON (opMe. BRIMTPHIIIHBIE U IPOUTPHIIITHBIE
NO3ULMHU. BBIMTPBIIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOro MHTeJIeKTa. CepBHCHI MAIIMHHOTO IEPEBOAA U
pacrno3HaBaHMs YCTHOUM peun. KorHuTuBHBIE cepBUCH. MeHTUUKaLKI U MOUCK
U300paKeHUH, pacno3HaBaHHE T, CamooOyuatomuecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIJIEKT B KOMIBIOTEPHBIX MIpax. Mcmosb30BaHHME METOIIOB
UCKYCCTBEHHOTO MHTEJUIEKTa B OOydYarommx cucreMax. Vcmosiap3oBaHHEe METOOB
UCKYCCTBEHHOI'O MHTEJIEKTa B poboTorexHuke. uTepHer Bemeil. [lepcnexkTruBbl
Pa3BUTHUS KOMIIBIOTEPHBIX HHTEJUIEKTyaJIbHBIX cCUCTEM. HelipoHHBIE CETH.

AJITOPUTMBI U TIPOrPaAaMMHPOBaHUeE

QopMmaim3anus  NOHATHSA — anropurma.  Mammnea  TeropuHra  Kak
YHUBeEpCcaJIbHas MOZENb BeruncieHui. Tesnc Yépua—TwvropuHra.

OrneHka CIOXHOCTU BblUuMcIeHUH. BpeMs paboTel U 00bEM HCIONB3yEeMOMN
naMATH, KX 3aBUCUMOCTb OT pa3Mepa HCXOJIHBIX JaHHbIX. OleHka
ACUMIITOTHYECKOM  CIIOKHOCTH  QITOPUTMOB. AJNTOPUTMBI  IOJMHOMHAIBHON
cinoxHocTH. IlepebopHble anroputmsl. [Ipumepsl pa3IMYHBIX aJITOPUTMOB
pelIeHus OJTHOM 3aJ1a4M, KOTOPBIE HUMEIOT PAa3JINUYHYI0 CIOKHOCTb.

[Touck mpOCTBIX YHUCEN B 3aJaHHOM JWAIa30HE€ C IOMOLIBIO aJIrOpuTMa
«pemieto IparocheHar.

MHoropa3psaHbi€ 1eJible YUcia, 3a/1a4i JUIMHHON apu(METHUKHU.

CnoBapu  (accoUMAaTHBHBIE MAacCCUBBI, OTOOpa)Ke€HHUA). XO3II-TAOJHIIBI.
[Toctpoenue andaBUTHO-YACTOTHOIO CIOBApPS AJIs 33JJaHHOT'O TEKCTa.

Crexku. AHamu3 NpPaBUIBHOCTH CKOOOYHOIO BbIpakeHUs. BwluncieHnue
apu(PMETUYECKOTO BbIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHOUN PopMme.

Ouepenu. Mcnonb3zoBanue ouepenu 1isi BPEMEHHOIO XPAHEHHUS! TaHHBIX.

Anroputmbel Ha Tpadax. I[locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEIIEHHOTO CBSI3HOT'O HEOpHUEHTHpoBaHHOro rpada. KomuyecTBo paziauuHbIX
nyTeld MeXay BEepIIMHAMU OPUEHTUPOBAHHOTO AllMKINYECKOTo rpada. AIroputm
JIeKCTpBI.

[epesps. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIIOYHBIX CTPYKTYp. JIBOMUYHBIE
(Ounapubie) aepeBbs. [locTpoeHue paepeBa IUIsi 3aJaHHOTO apU(PMETUYECKOTO
BbIpakeHUs. PekypcuBHbIe anroputMmbl o0xoja aepeBa. Vcmonb3oBaHue cTeka U
ouepeu s 00xXoa iepeBa.

12
LokyMmeHT co3aaH B anekTpoHHow copme. Ne 10 ot 02.03.2026. NcnonHutenb: Xabudynnud N.A. r.lBﬂEKTPOHHbIﬁ
CrpaHunua 12 3 39. CTpanuua cosaara: 02.03.2026 12:20 =¥ TATAPCTAH



JluHamMu4eckoe MOporpaMMHUpPOBAHME KaK METOJl pEIIeHUs 3aJad C
COXpPaHEHHEM NPOMEXKYTOUHBIX PE3YyJbTATOB. 3aJauM, pElIaeMbleé C MOMOIIbIO
JTUHAMUAYECKOTO TPOTPAMMHUPOBAHUS: BBIUUCICHHUE PEKYPCUBHBIX (YHKIIUMN,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONITUMU3AIIUH.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kjaccbl. CBOMCTBA U METO/BI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
PazpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPMEHTHPOBAHHOTO MOAXOJA.
WNukancynsuus, HacaeA0BaHue, MOIUMOpPuU3M.

Cpenbl ObicTpoli pa3paboTku mnporpamM. IIpoektupoBanue wunTepdeiica
nosib3oBaTens.  Mcronb3oBaHWE TOTOBBIX — YNPABISEMBIX  AJIEMEHTOB IS
MOCTpOEHUS nHTEpdeiica.

O0630p  s3pIKOB  TporpammupoBanus.  [lomsTme 0  mapagurmax
IpOrpaMMUPOBAHMUS.

HNudopmanuoHHbIe TEXHOJIOTHH

OTambl  KOMITBIOTEPHO-MAaTEMAaTHUECKOTO  MOJICTUPOBAHMS:  ITOCTAaHOBKA
3a/aud, pa3paboTKa  MOJENIH, TECTUPOBAHUE  MOJCIH, KOMIIbIOTEPHBIN
AKCIEPUMEHT, aHAJIU3 PE3yJIbTaTOB MOACIUPOBAHUSI.

Juckperusanusis Npyd MaTEMaTUYECKOM MOJICIIMPOBAHUU HEMPEPBIBHBIX
mpoiieccoB.  MogenupoBanue JBWKEHHs. MojenupoBaHue  OMOJOTUYECKHUX
cUCTeM. MaremaTndeckue  MOJEIM B  OKOHOMHKE.  BBIYMCIHTEIbHBIE
AKCIIEPUMEHTHI C MOJICIISIMHU.

OOpaboTKka pe3yJbTaTOB SKCIEPUMEHTA. METOoJ] HaUMEHBIINX KBaJPaTOB.
OneHka 4YHCIOBBIX TApPaMETPOB MOJCIHPYEMBIX OOBEKTOB U  IPOIIECCOB.
BoccranoBnenue 3aBUCUMOCTEH 10 pe3yJibTaTaM dKCIIEPUMEHTA.

BepostHoctheie  momenu.  Metoast Monte-Kapno.  MMuraumonHoe
MozenrpoBaHue. CUCTEMbI MaCCOBOTO OOCITYKUBAaHHUS.

Tabnuunbie (pensiiioHHBIC) Oa3bl JMaHHBIX. Tabnmuia — mpeacTaBiIecHUE
cBeJeHU 00 ogHOTMHHBIX oOBekTax. Ilomne, 3amuch. Kmrou Tabmmipl. Pabora ¢
rotoBoil 0a3oil JgaHHBIX. 3amojgHeHWe Oa3bl JaHHBIX. llowck, copTUpoBKa u
buabTpanys TaHHBIX. 3alpoChl Ha BBIOOPKY JAaHHBIX. 3alpOChl C MMapaMeTpamu.
Brruncnsiemsie nmosis B 3ampocax.

MHorotabnuunble 0a3bl JaHHBIX. THIBI CBSI3eM MEXAy TaOIWIIamMu.
Buemnuii kro4. [lenoctHOCTh 6a3bl TaHHBIX. 3aMpOChl K MHOTOTAOIWYHBIM 0a3am
JTAHHBIX.

HNuteprer-ipuiioxkenus. 1loHaTue o cepBepHON U KIIMEHTCKOM YacTsAX CauTa.
TexHOonmornsa «KJIMEHT — cepBep», €€ MOCTOMHCTBA W HeMocTaTKu. OCHOBBI S3bIKA
HTML wu xackamubix tabmuny cruneit (CSS). Cuenapum Ha s3eike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

Pa3Mmelienne BeO-caliToB. Y ciayra XocTUHTa. 3arpy3ka ¢haiioB Ha CauT.
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BBoa n300paxkeHUil ¢ HCIONB30BAHUEM PA3IWYHBIX IU(PPOBBIX YCTPOWUCTB
(undpoBeIX (poToanmapaToB M MUKPOCKOIIOB, BHIECOKaMEp, CKaHEPOB M JIPYTHX
ycTpoiicTB). ['padmueckuii penaktop. Pazpemenue. Kagpuposanue. Mcnpasienue
nepcrekTuBbl.  I'mcrorpamma. Koppekiuss  ypoBHEH, KOpPpEKUHsS — IIBETA.
OOGecuBeurBaHUE IIBETHBIX H300pakeHui. Perymnb. Pabora ¢ obmactsamu.
OUIbTPBI.

MHorocnoiinble n3o0paxenus. TexkcroBble cinon. Macka cios. Kanamibl
Coxpanenue BblfieieHHOW obnactu. [loaroToBka miutocTpanuid st BeO-CaToB.
AHHUMHPOBaHHBIE N300paKEHUSI.

Bekropnas rpaduxa. I[lpumutuBbl. HW3mMeHeHue mopsijaKa 3JIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynmuposka. Kpussie. @opmaTbl BEKTOPHBIX
pucyHKoB. VMcnosib30BaHne KOHTYpPOB. BeKTOpU3aLus pacTpOBBIX U300paKEHU.

[IpyHIMIBI TOCTPOEHUS M PENAKTUPOBAHMS TPEXMEPHBIX  MOJEIEH.
Cerounsle Momenu. Marepuanbl. MoJaenupoBaHUE HWCTOYHUKOB OCBELICHUS.
Kamepsl. AnautuBHble TexHosioruu (3D-npuntepsl). [loHdTtne o BUpTyalbHOU
PEaTbHOCTU U JOTIOJIHEHHOW PEaIbHOCTH.

14
LokyMmeHT co3aaH B anekTpoHHow copme. Ne 10 ot 02.03.2026. NcnonHutenb: Xabudynnud N.A. r.lBﬂEKTPOHHbIﬁ
CrpaHunua 14 n3 39. Ctpanuua cosaara: 02.03.2026 12:20 =¥ TATAPCTAH



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
WH®OPMATHUKE (YIJIYBJIEHHBIA YPOBEHB) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOydJaronmxcss PyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAIMM, TO3UTUBHBIX BHYTPEHHUX
yOCXKIEHNUW, COOTBETCTBYIOIIMX TPAAWIIMOHHBIM IIEHHOCTSIM  POCCHICKOTO
OOIIIECTBa, paCUIUPEHNE KU3ZHEHHOIO OMbITA M OMBITA JCSITEIBHOCTU B IMpoIlecce
peanu3aluyd  CpeACTBaMU  y4eOHOro TMpeAMETa OCHOBHBIX  HalpaBJICHUN
BOCIIUTATEIHLHOU JESITEILHOCTH.

B pesynbraTte wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpa3zoBaHus y oOyuaromierocs OyayT cOpMHpPOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pEe3yJIbTATHI:

1) rpaxaaHCKOro BOCIIMTAHMS:

OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX IMpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHA W MPaBOMOpPSIKAa,  COOJIOJICHHME  OCHOBOMOJIATAIOMIMX  HOPM
MH(OPMAIMOHHOTO MpaBa U HHOOPMAITMOHHON OE30ITaCHOCTH;

TOTOBHOCTh IPOTUBOCTOSITh HUICOJIOTMM 3KCTPEMH3MA, HAIMOHAIU3MA,
KCeHO(pOOUHU, AUCKPUMHUHAIMKA T[I0 COLMAIIbHBIM, PEJIIUTHO3HBIM, PAaCOBBIM,
HaIlMOHAJIbHBIM MPU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOE OTHOIIEHUE K UCTOPHUUECKOMY HACIEAUI0, TOCTUKEHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUAX, TOHUMaHUE 3HaYCHUSI HHOPMATHKH KaK HAyKU
B JKU3HU COBPEMEHHOT0 OOIIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 U TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHCIIE B
cetu MHTEpHET;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYasl JCTETUKY HAy4YHOTO H
TEXHUYECKOT0 TBOPUECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBbIE BHUABI HMCKYCCTBA, B TOM YHUCIIE
OCHOBAHHOI'O Ha UCMOJIb30BAaHUHU UH(GOPMAIITMOHHBIX TEXHOJIOTHH;

5) pu3uYecKOro BOCIUTAHUSA:
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c(OpMUPOBAHHOCTh ~ 30pPOBOTO W  Oe3omacHOro  oOpas3a  JKU3HH,
OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3J0pPOBBIO, B TOM YHUCJIE 3a CUET
cobmonenus TpeOboBaHuil 0€30MacHOM KCILTyaTalliid CPeICTB WH(OPMALIMOHHBIX
Y KOMMYHUKAIIUOHHBIX TEXHOJIOTUH;

6) Tpy10BOIr0 BOCIIMTAHMSI:

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HAIPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IIAHUPOBATH U CaMOCTOSITEIILHO
BBITOJIHATH TAKYIO JESTENIbHOCTD;

uHTEpec K cdepam NpoPecCHOHAIBHON NEATEIbHOCTH, CBSI3aHHBIM C
UH(POPMATUKON, MPOrpaMMUPOBAHUEM M HH(OPMALMOHHBIMU TEXHOJOTHUSIMH,
OCHOBAaHHBIMU Ha JOCTIDKEHUSX HAayKd WHGOPMATUKA W HAYYHO-TEXHHUECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oynaymied mnpodeccun u
pean30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3OBaHHIO U C€aMOOOpa3OBaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

OCO3HAHHWE TJI00aTBHOrO XapakTepa 3KOJIOTMYECKHX MpoOJeM M MyTel uX
pelieHus, B TOM YHCI€ C YYETOM BO3MOXKHOCTEH HMH(POPMAIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKd, IOCTHKEHHUSIM HAy4YHO-TEXHHYECKOro IIporpecca M
OOIIECTBEHHOIN NMPAKTHUKH, 32 CYET MOHUMAHUS POJIU MH(POPMAIIMOHHBIX PECYpPCOB,
MH(GOPMALIMOHHBIX MPOLECCOB M HH(OPMALMOHHBIX TEXHOJOTHMM B YCIOBHSIX
unppoBoil TpaHchopmauu MHOTUX cep )KU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HAHWE LIEHHOCTU HAYYHOH JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISThH
IPOEKTHYIO ¥ UCCIIEA0BATENbCKYIO I€ATEIbHOCTh UHIANBUIyaJIbHO U B TpyTIIE.

B mponecce NOCTHKEHHS JIMYHOCTHBIX PE3YyJIbTaTOB OCBOEHUS IMPOTrPaMMBI
no HWHPOpPMATUKE Yy OOYYalOLIMXCS COBEPILIEHCTBYETCS AMOIMOHAIBHBIN
MHTEJUIEKT, Mpeanoaraomui chopMIUpOBaHHOCTb:

CaMOpPETyJIMPOBaHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE INPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IMOBEACHHME, CIIOCOOHOCTb AaJalTUPOBAaThCA K
HYMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAIIMH, BKIIIOYAIOIIEH CTpeMJIEHHE K JIOCTHKEHUIO LIEeTU U
ycrnexy, ONTUMU3M, MHHUIIMATUBHOCTb, YMEHHME JIE€UCTBOBAaTh, MCXOAS U3 CBOMX
BO3MOKHOCTEH;

IMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATIBHOE COCTOSIHUE
JIPYTUX, YYUTBIBATh €T0 MPU OCYIIECTBICHWHM KOMMYHHKAI[UH, CIIOCOOHOCTH K
COUYBCTBHIO U CONIEPEKUBAHUIO;
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COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTb KOHPIUKTHI.

METAIIPEJMETHBIE PE3YJIBTATbBI

B pesynbraTte wu3ydenus HHPOPMATUKKA HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHuss y oOydaronierocss OyayT cQOpMUpOBaHbI METaNpeIMETHbBIE
pe3yabTaThl, OTPAXKCHHbIE B YHUBEPCAIbHBIX YUYEOHBIX JCHCTBUSAX, & UMEHHO —
NO3HABATEJIbHBIE  YHHBEPCAJIbHbIE y4eOHBbIE JIEWCTBHS, KOMMYHHKAaTHUBHBIE
yHHUBEpCaJbHble y4eOHBIC NEUCTBUS, PETYIATUBHBIC yHHBEpPCAJIbHBIC y4eOHBIC
JEUCTBUS, COBMECTHAS JEATEIIbHOCTb.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE y4eOHbIE 1eiiCTBUSA

1) 6a30Bble JJOru4YecKune JaeicTBUSI:

CaMOCTOATENLHO  (QOpMyJNHMpOBaTH W aKTyaJlM3UpoOBaTh  MpoOJemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK WJIM OCHOBAaHMS [ CpPaBHEHMS,
KJ1accupuKauu u 0000IIECHHUS;

ONpENENATh LENH JEATEIbHOCTH, 33JaBaTh MAapaMETPbl U KPUTEPHUH HX
JIOCTUKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U TPOTUBOPEUUS B PACCMATPUBAEMBIX SIBJICHUSX;

pa3pabarpiBaTh IUIAaH PEHICHUS MPOOJEMbI ¢ YU4E€TOM aHajlu3a HMMEIOLIUXCS
MaTepUaJIbHBIX U HEMaTepUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH NOCJIEICTBUI AEATEIbHOCTH;

KOOPAVMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBUAX  PEAJIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,

pa3BUBATh KPEATHBHOE MBIIINICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJICTh HABBIKAMH YUE€OHO-UCCIIEIOBATEIBCKON U MMPOSKTHOM JESITEIBHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEILIEHUs TPAKTUUECKUX 3aJ]1a4u, TPUMEHEHUIO
Pa3JIMYHBIX METOJ0B MO3HAHHS;

OCYILECTBJISITh PA3JIMYHBIE BUJABI JIESITEIIBHOCTH MO TMOJYYEHHUIO HOBOIO
3HaHUS, €ro MHTEPNPETAUU, MPeoOpa30BaHUI0 U TMPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX CHUTyallusX, B TOM YHCJI€ TPU CO3JaHUU Y4YEOHBIX U COILMAIbHBIX
MIPOEKTOB;

dbopMHUpOBaTh HAYYHBI TUT MBINIJICHUS, BIAJETh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATHSIMU U METOJIAMU;
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CTaBUTh U (HOpPMyIHpPOBaTh COOCTBEHHBIC 3aJayd B 00pa3oBaTeIbHOU
NESATETLHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBIIATh TNPUIMHHO-CIICACTBEHHBIC CBSI3M WM aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTATh TUTOTE3y €€ pelIeHHs, HaXOAWTh apTyMEHThI i1 JIOKa3aTelhCTBa
CBOMX YTBEP)KJICHHUH, 33/1aBaTh MapaMeTPhl U KPUTCPUHU PEIICHIS;

aHAJIM3UPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKU OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATH IPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANIPABICHHBI MOUCK IEpPEeHOCa CPEICTB U CIIOCOOOB
JEHCTBUS B MPOPECCHOHANBHYIO CPELLY;

yYMETh TMEPEHOCUTh 3HAHUS B TMO3HABATEJIBHYIO U MPAKTHUUYECKYIO OOJacCTH
KU3HEIEITeIIbHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC WJEH, TPEjIaraTb OPUTHHAIBHBIC TIOIXOJbI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopmMaumei:

BJIAJICTh HABBIKAMU MOJyYEHUS] MH(DOpPMAIIUU U3 UCTOYHUKOB Pa3HbIX THUIIOB,
CaMOCTOATENILHO  OCYIIECTBJISITH ~ TOWCK,  aHaliu3, CHUCTEMaTU3aluilo |
WHTEPIPETANNIO MHPOPMAIIMH PA3TINIHBIX BUIOB U ()OPM MPEACTABICHUS;

CO3/1aBaThb TEKCTHl B pa3aMYHbIX (opmarax ¢ ydE€TOM Ha3HAUCHUS
uHQopMaIlMu U IIEJIEBOM  ayJUTOpUU, BbIOMpas ONTUMAIbHYIO GopMy
MPE/ICTABIICHUS U BU3yaJIU3allUH;

OIICHMBATh JIOCTOBEPHOCTb, JISTUTUMHOCTh HHGPOpMAIMK, €€ COOTBETCTBHE
MIPaBOBBIM M MOPAIBHO-ITHICCKUM HOPMaM;

UCIIOJIB30BaTh  CPeACTBa  WH(MOPMAITMOHHBIX WM KOMMYHHKAIIMOHHBIX
TEXHOJIOTUI B PEIICHWH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OpPraHU3alMOHHBIX
3a71ad ¢ CcoOMIOJIcHHEeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, peCcypcocOepeKeHUs, TPaBOBBIX M OTHUYECKHX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

BIAJCTh  HAaBBIKAMHM  pacloO3HAaBaHWS W 3aMUTHl  WHOOpMaIH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

KoMMyHHUKaTHBHBIC YHHBEpPCaJbHbIE Y4eOHbIE 1eHCTBUS

1) oO61ienme:
OCYIICCTBJIATh KOMMYHHKAIIMN BO BCEX C(l)ean KHU3HU,
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pacno3HaBaTh HEBepOATbHBIE CpeACTBAa OOIIEHWS, MMOHMMATh 3HAYCHUE
COI[MATIBbHBIX 3HAKOB, PACMO3HABATh MPEANOCHUIKM KOH(MDJIUKTHBIX CHUTyalluidl |
CMSTYATh KOH(JIUKTHI,

BIAJCTh  Pa3IMYHBIMM  cllocoO0aMu  OOIIEHUST UM B3aUMOJCHUCTBUS,
apryMEHTUPOBAHHO BECTU JTUAJIOT, YMETh CMST4aTh KOH(MIUKTHBIEC CUTYAIIHH;

Pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOKO TOUKY 3pPEHHUS C HCIOJIb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHasA AesITeJIbHOCTD:

MOHUMATh M MCIOJIb30BaTh MPEUMYIECTBA KOMAHIHON M WHIUBHUAYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € Y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KaXKJIOT0 YJieHA KOJIJIEKTUBA;

NPUHAMATh 1€IM COBMECTHOM  JEATENbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATh JEHUCTBUSL MO MX JIOCTUKEHHIO: COCTABIIATH IUIAH JICWCTBUU,
pacrpenensiTh pojii C Y4€TOM MHEHHUM YYacTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM padoThI;

OIICHUMBATh KAaue€CTBO CBOEr0 BKJAJa U KaXJOTO y4YacCTHHKA KOMaHJbl B
001Ut pe3ysbTar Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npe/iaratb HOBBIE MPOEKTHI, OLEHHBAaTh HUAEU C TMO3UIUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJICHUE B Pa3IMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

1) camoopranuszanmus:

CaMOCTOSITETIbHO OCYLIECTBIIATH IMO3HABATEIBHYIO NIEATENBHOCTD, BBISABIATH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBAThH COOCTBEHHBIC 3a/laul B 00pa30oBaTelbHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

CaMOCTOSITENIbHO ~ COCTaBJISITh IUIAH pELIEHUS NpoOsieMbl € y4ETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLUsM;

pacumMpsITh paMKH y4eOHOT0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a peLICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW DSPYAMIIMHU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIM YPOBEHb.
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2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATbH COOTBETCTBUE PE3YJILTATOB LEISAM;

BJa/JE€Th  HABBIKAMU  IIO3HABATEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEHCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pE3yJbTaTOB H
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQUIeKCHH AJsi OICHKU CUTYallld, BBIOOpa
BEPHOI'O PELICHHS;

OLICHMBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PEUICHUS 110 UX CHUKCHUIO;

IIPUHUMATh MOTHBBI W apryMEHTBHl APYIMX IIPU AaHAIN3E pPeE3yJIbTaTOB
NESATEIbHOCTH.

3) npuHATHA ce0s1 M APYrux:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIpH AHAJINW3E PpPE3YyJIbTaTOB
NEATEIIbHOCTH;

IPU3HABATh CBOE MPABO M MPABO APYIHX HA OIIHOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeIOBEKA.

HPEAMETHBIE PE3YJIBTATBI

B mnponecce uzyuenus xkypca MHGOpPMATHKU YriyOoJI€HHOrO ypoBHS 6 10
Kn1acce oOydarOUMMHUCS  OyQyT  JOCTUTHYTBHI  CJEAYIOIIME  TPEIMETHbIC
pe3yIbTaThI:

BIAJCHUE TPEACTABICHUSIMH O POJM HWHPOPMAIMK M CBS3aHHBIX C HEH
MPOIIECCOB B TIPUPOJE, TEXHUKE W OOIIECTBE, MOHIATHAMHU «HH(POpMAIHDY,
«MH(POPMALIMOHHBIM  TPOIECC»,  «CUCTEMa»,  «KOMIIOHEHTHI  CHCTEMBI»,
«cucTeMHbIN AP PerT», «MHDOPMAITMOHHAS] CUCTEMAY, «CUCTEMA YIIPABICHUS»;

BIAJICHUE METOJAaMH TIOMCKa HWHpopManmuu B ceTh HTepHET, yMeHwHe
KPUTUYECKU OIICHUBATh WH(POpMAITHIO, TTOYICHHYIO U3 ceT IHTepHET;

yMEHHE XapaKTepHW30BaTh OOJBIINE JaHHBIC, TMPUBOAUTH TPHUMEPHI
UCTOYHUKOB HMX TIOJy4YEHUS W  HANpaBJICHUS  HCIOJIb30BaHUS, YMEHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 3a/Jaud aHaJIW3a JaHHBIX (MPOTHO3UPOBAHUE,
KJIaccu(pUKaIus, KIJIaCTepU3aIus, aHaIM3 OTKJIOHEHU), MMOHUMATh
MOCJICIOBATEILHOCTD PEIICHHUS 3a7a4 aHaIU3a JaHHBIX: cOOp TMEPBUYHBIX JaHHBIX,
OUMCTKAa U OIICHKAa KauecTBa JaHHBIX, BHIOOP W/WJIM TOCTPOSCHHUE MOJEIH,
npeo0pa3oBaHue JaHHBIX, BU3YaIU3allus TaHHBIX, MHTEPIPETAINS PE3yIbTaTOB;

MOHUMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA W (PYHKIIMOHUPOBAHUS
COBPEMCHHBIX CTAIlMOHAPHBIX U MOOMIIBHBIX KOMITBIOTEPOB, TEHICHIIUN Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHH;
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BJIAJICHUE HaBbIKAMU PaOOThl C ONEPAlMOHHBIMUA CHUCTEMaMH, OCHOBHBIMH
BUJAMH TPOTPAMMHOTO OOECreueHusi JJs peHieHus YydeOHBIX 3aJad  Iio
BBIOpAaHHOM cHieUaIn3alny;

HaJIMYUE NPECTaBICHUN O KOMIIBIOTEPHBIX CETSX U UX POJIM B COBPEMEHHOM
Mupe, 0 0a30BbIX MIPUHLIMUIIAX OPTaHU3ALMU U (PYHKIIMOHUPOBAHUS KOMITbIOTEPHBIX
cereil, 00 oOmMX NpUHIUNAX pa3paboTKu M (HYHKIMOHUPOBAHUS WHTEPHET-
IIPUIIOKECHUM;

NOHMMaHHE Yrpo3 HWH(POPMAIMOHHON 0€30IacHOCTH, HCIIOJIb30BAHUE
METOJIOB U CpPEJICTB MPOTUBOACUCTBHUA 3TUM yIpo3aM, COONIOJIEHHE MeEp
0€3011acCHOCTH, NMPEAOTBPAILAIONIMX HE3AKOHHOE PacCIpOCTPAHEHUE ITEPCOHATIBHBIX
JAHHBIX, COOJIIOIEHHE TPEOOBAaHUIN TEXHUKU O€30IMaCHOCTU U TUTHEHBI PU padoTe
C KOMIBIOTEPAMH U APYTUMHU KOMIIOHEHTaMHU IIU(PPOBOTO OKPY>KEHUS, TOHUMaHHE
IIPABOBBIX OCHOB HCIIOJIb30BAHHS KOMIIBIOTEPHBIX IporpamMM, 0a3 JaHHBIX U
paboTsl B cetu MHTEpHET;

NOHMMAHUE OCHOBHBIX MPUHLMUIIOB JUCKPETU3ALMH PA3JIUYHBIX BHUIOB
uHpopMalu, yMEHHE ONpeAcssITh HHPOPMAIMOHHBIH O00BEM TEKCTOBBIX,
rpauUecKux M 3BYKOBBIX JaHHBIX MPHU 3aJlaHHBIX MapaMeTpax AHCKPETH3aluH,
YMEHUE OIpEACNATh CPEAHIOI CKOPOCTh IIEpeAadd JAHHBIX, OLICHUBATh
U3MEHEHUE BpEMEHM Iepefauyd Ipu H3MEHEHUH HH(POPMAIMOHHOTO 00BEMaA
JTAHHBIX U XapaKTePUCTUK KaHaja CBS3H;

YMEHHUE KCIONb30BaTh MPU PEUICHUH 3a]1a4 CBOMCTBA MO3UIIMOHHON 3alUCU
YUCEJI, AITOPUTMA ITOCTPOEHUS 3aIIMCH YUCIIA B TO3UIIMOHHON CUCTEME CUHUCIICHUS
C 3aJlaHHBIM OCHOBAHHUEM M IIOCTPOEHHUS YHUCIA IO CTPOKE, COJEpKAILLEH 3aIHCh
3TOr0 YHWCIa B IMO3WIHMOHHOM CHCTEME CUMCIEHHS C 3aJaHHBIM OCHOBAHHEM,
YMEHHUE BBINOJIHATh apU(PMETHUYECKUE Olepalud B MO3UIUOHHBIX CHCTEMax
CUMCIICHHUS,

YMEHHE BBINOJHATh MPeoOpa3oBaHUsl JIOTMUECKUX BBIPAXKEHUH, HCIONb3Ys
3aKOHbl ~ajreOpbl JIOTUKM, YMEHHE CTPOMUTH JIOTMYECKOE BBIPAXKEHHE B
JTM3bIOHKTUBHONW M KOHBIOHKTUBHOW HOPMaJIbHBIX (hOpMax IO 3aJaHHOUN Tabiuie
VMCTUHHOCTH, HUCCJIEN0BATh O0OJACTh HCTUHHOCTU BBICKA3bIBaHUS, COAEPIKAIIETO
NepeMEHHBIE, PEIIATh HECI0KHbIE JJOTUYECKUE YPABHEHUS U CUCTEMbI YPABHEHUI;

MOHMMaHUE O0a30BBIX AJITOPUTMOB OOpPaOOTKM YHCIOBOM U TEKCTOBOM
uHbopMaluu (3aUCh YMCEN B MO3UIMOHHON CHCTEME CUHMCIICHUS, HaXOXKJIEHUE
BCEX MPOCTBIX YUCEN B 33JJaHHOM JIMana3oHe, 00padoTKa MHOTOPA3PSIAHBIX LETbIX
YHCeJl, AHAJIN3 CUMBOJIBHBIX CTPOK U JPYTHUX), AITOPUTMOB TIOUCKA U COPTUPOBKH,
YMEHHE OIpeNessaTh CI0KHOCTh H3y4aeMbIX B Kypce O0a30BbIX aJrOpUTMOB
(cyMMupoBaHHE D3JIEMEHTOB MacCHMBa, COPTHpPOBKAa MaccuBa, IepeOOpHbIe
aJITOPUTMBI, TBOMYHBIN MOKUCK) U MPUBOJAUTH MPUMEPHI HECKOIBKUX aITOPUTMOB
Pa3HOM CIOKHOCTH JIJIsl PEIIeHUsI OJHOM 3a7auu;
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BJIaJICHUE YHUBEPCAIBHBIM SI3bIKOM MPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpeacraBieHussMH O 0a30BbIX THIAX JaHHBIX W
CTPYKTypaX JaHHBIX, YMEHHME HCIOJIb30BaTh OCHOBHBIC  YIIPaBISAIONIUE
KOHCTPYKIIMU, YMEHHUE OCYIIECTBISATh AaHAIU3 MPEAJIOKEHHOW MPOTPAMMBI:
OTPEENATh PE3YNbTAThl PA0OTHI MPOTPAMMBI MPU 33JaHHBIX MCXOJIHBIX JAHHBIX,
ONpENENATh, MPU KAKUX HCXOJHBIX JAHHBIX BO3MOXKHO IOJYYCHUE YKAa3aHHBIX
pE3yIbTaTOB, BBIABIATH JAaHHBIC, KOTOPhIE MOTYT MPHBECTH K OMHUOKE B padoTe
porpamMmsl, GOpPMYJIMPOBATh MPEII0KEHHUS M0 YIYUIIEHUIO POTPAMMHOI0 KOJIa;

YyMEHUE CO3/1aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI U
JIEMOHCTPALIMOHHBIE MAaTEPHANIbl C UCIOJIb30BAHIUEM BO3MOXKHOCTEN COBPEMEHHBIX
MIPOTPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

YMEHHE HCIIOJIb30BaTh 3JEKTPOHHBIC TAOJUIIBI 7S aHAJIW3a, MPEICTaBICHHS
u  0o0paboTkM  JaHHBIX  (BKJIIOYAash  BBIUMCIEHUE  CYMMBI,  CPEIHETO
apu(pMETUYECKOTO, HaWOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIICHHE
ypaBHEHMI, BHIOOP ONTHUMAJIBLHOIO PEILICHUs, MOA00p JWHUM TPEHJA, pPElIeHUE
3a/1a4 MPOTHO3UPOBAHUA).

B npouecce u3yueHus kypca MHGOPMATHKU YIiIyOJI€HHOrO ypoBHS 6 11
Knacce oOydalomuMucs OyAyT  JOCTUTHYTHI — CIEOYIOIIME  IPEIMETHbIE
pEe3yJIbTATHI:

YMEHUE CTPOUTh HEPABHOMEPHBIE KOJABI, JOMYCKAIOUIME OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIEHUM (MpePUKCHBIE KOIbI), MCIOJIb30BaTh MPOCTEUIINE
KOJIbI, KOTOPBIE MO3BOJISIIOT OOHAPYKUBATh U UCTIPABIISATh OMIMOKU MPH Tepenade
JAHHBIX, CTPOUTH KOJ, 00ECTIEUMBAIOIINI HANMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHMUsS] TIPH HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIUITHI
pabOTHI MPOCTHIX AITOPUTMOB CHKATHUSI JAHHBIX;

yMEHHUE pellaTh alrOpUTMHYECKHUE 337aud, CBA3aHHBIE C aHAIM30M rpadoB
(3aauM  TIOCTPOCHHUS ONTHUMAJIBHOTO TIYTH MEXAy BepimmHamMu rpada,
ONpENENICHUs]  KOJIMYECTBA  PA3NUYHBIX  OyTEed  MEXAY  BEpIIMHAMHU
OPUEHTUPOBAHHOIO ALMKINYECKOro rpada), yMEeHHE HCIOIb30BaTh AEPEBbS MPH
aHalM3€ W TIOCTPOEHUMM KOJOB M JJIA MPEACTaBICHUS apU(PMETUYECKUX
BBIPAXEHUN, TTPU PELICHUU 3a/1a4 TTOMCKAa U COPTUPOBKH, YMEHUE CTPOUTH JIEPEBO
UTPHI TI0 33JIaHHOMY aJITOPUTMY, pa3padaThiBaTh U 00OCHOBBIBATH BBHIUTPHIITHYIO
CTPaTEruio Urphl;

yMEHUE pa3pabaThiBaTh W pEaJU30BbIBATH B BHJAE NIporpamMm 0a3oBble
QITOPUTMBI, YMEHHE HCMOJIb30BaTh B MpOTrpaMMax JIaHHBIC Pa3IUYHBIX THUIIOB C
Y4ETOM OrpaHUYEHUN Ha JMAara30H UX BO3MOKHBIX 3HAYEHUW, MPUMEHATH MpU
pEelIeHNH 3a/1a4 CTPYKTYPhI JaHHBIX (CIIUCKU, CIOBApHU, CTEKU, OYEPEAU, AEPEBDS),
UCIIOJI30BaTh 0a30BBIE OMEpalMl CO CTPYKTypaMu JaHHBIX, MPUMEHSThH
CTaHJapTHBIE U COOCTBEHHBIC MOMPOTPAMMBI JIJIsi 00paOOTKH YUCIOBBIX JTAHHBIX
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U CHMBOJIbHBIX CTpPOK, MCIOJB30BaTh MpHU pa3pabOTKe MporpaMMm OUOIMOTEKH
HNOJIMPOrpaMM, 3HATh (YHKIMOHAJIbHBIE BO3MOXXHOCTH HWHCTPYMEHTAJIBHBIX
CPEICTB Cpelbl pa3paboTKH, yMEHUE UCTIOIb30BaTh CPECTBA OTIAIKH MPOTPAMM B
cpelie MpOorpaMMHUPOBaHUS, YMEHUE IOKyMEHTHPOBATh IPOTPAMMBEI;

yYMEHHE CO37[aBaTh BEO-CTPaHUIIHI,

BJIQJICHHE OCHOBHBIMH CBEJICHHSIMH O 0a3ax JaHHBIX, HX CTPYKTYpE,
CpeIcTBax co37aHUs M pabOThl C HUMH, YMEHHE WCIOJIb30BaTh TaOJIMIHbBIC
(pensiuoHHBIC) 6a3bl JAHHBIX (COCTABJIATH 3aMpPOCHl B 0a3aX JaHHBIX, BHITIOIHSITH
COPTHPOBKY M TIOMCK 3ammcel B 0a3e JaHHBIX, HANOJMHATH pa3paboTaHHyO 0a3y
JTaHHBIX ) U CIIPABOYHBIC CUCTEMBI;

YMEHHE HCIOJIb30BaTh KOMIIBIOTEPHO-MAaTEMAaTUUECKUE MOJIEIN JJI aHAIN3a
O0OBEKTOB W TIPOIECCOB: (OPMYTUPOBATH IIEIh MOJCIUPOBAHUS, BBITIOIHSTH
aHaJlu3 pe3yJIbTaTOB, IMOJYYEHHBIX B XOJI€ MOJEIMPOBAaHUs, OLECHUBATh
COOTBETCTBHE MOJEIN MOJEIHPYEMOMY OOBEKTY WM IPOLECCY, MPEICTaBIATH
pe3yNbTaThl MOJACTUPOBAHUS B HATTISIAHOM BUJIE;

YMEHHE OpraHW30BBIBATH JMYHOE HWH(MOPMALMOHHOE MPOCTPAHCTBO C
UCIIOJb30BAaHUEM PA3MUYHBIX CPEACTB LHU(PPOBBIX TEXHOJIOTUN, TIOHWMaHHUE
BO3MOXKHOCTEH LHU(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYyr, IHPPOBBIX
00pa30BaTEIbHBIX CEPBUCOB;

MOHMMAaHHE OCHOBHBIX MPHUHIMIIOB PabOThI, BO3MOKHOCTEH U OTpaHUYCHUS
NPUMEHEHHUsI TEXHOJOTHH MCKYCCTBEHHOTO HMHTEJIEKTa B Pa3IWYHBIX O0JACTX,
HaJIMYUE MPEJICTaBICHUA O Kpyre peliaeMbX 3a7ad MalIUHHOIO OO0y4YeHUs
(pacmo3HaBaHMsl, KI1acCU(PUKAIMKI ¥ TPOTHO3UPOBAHUS) HAIWYKE TPEACTABICHUN
00  WCHONB30BaHMM  HMH(POPMAIMOHHBIX  TEXHOJOTMH B Pa3IMYHBIX
npodeccuoHanbHbIX chepax.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m Konrposbnsie IIpakrnyeckue
NPOrpamMMsl Bcero o0pazoBarTe/bHbIC
padoThI padoThI
pecypchl
Paznea 1. lilndpoBasi rpaMoTHOCTH
11 Kommnsrorep - yHuBepcanbHOE YCTPOUCTBO 6
' 00pabOTKH JaHHBIX
1.2 [Tporpammuoe obecnieueHmne 6
1.3 KomnbroTepHsbie cetu
1.4 WNudopmannonnas 6€30macHOCTb 7 2
Hroro no pazneny 24
Pa3nea 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue nHGpoOpMaLUu B
2.1 19 2
KOMIIBIOTEpE
2.2 OcHOBBI anreOpsl JOTUKU 14 1
23 KomnbrotepHas apudmernka 7 1
Wroro no pazneny 40
Pa3nes 3. AnropuT™Mbl M1 IpOrpaMMHpOBaHue
3.1 BBenenue B nporpaMmmupoBaHue 16 0.5
3.2 BcniomorarenbHble aaropuTMbl 2
33 YuciieHHbIe METOJIBI 5
3.4 AAropuTMbl 00pabOTKH CUMBOJIBHBIX
24
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JAHHBIX

3.5 AnropuT™MbI 00pabOTKH MacCHBOB 10 3.5
Hroro no pazaeny 44

Paznen 4. UnopmManmoHHbIe TEXHOJIOTUH

4.1 OO0paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanus3 JaHHbIX 8 3
Uroro no pazgeny 14
PesepBHOE Bpemst 14
OBILIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 136 0 21.5
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (ungposbie)
Ne /i Konrpoabnbsie IIpakTHueckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3znea 1. Teoperuyeckue 0CHOBbI MH(P)OPMATUKH
Nudopmanus u napopmManmoHHbie
11 op bop 10 2.5
IIPOLIECCHI
1.2 MonaenupoBaHue 8 2
Wroro no pazneny 18
Paznen 2. Anroput™Mbl 1 NIPOrpaMMHUpPOBaHUeE
2.1 DJIEMEHTBI TEOPUH AJITOPUTMOB 6 1
2.2 ANTOpPUTMBI U CTPYKTYPBI JAHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
23 PHEHTHD 16 45
IpOrpaMMHUpPOBaHUS
Wroro no pazneny 50
Pa3nea 3. UndopMannoHHbIe TEXHOJIOTHH
31 KoMnbroTepHO-MaTeMaTnaecKkoe 2 )
' MO/JICITUPOBAHHE
3.2 ba3bl nanHbBIX 10 4
33 Be0-caiitbl 14
34 KomnbrotepHas rpaduka 8 3.5
3.5 3D-moaenupoBaHue 8 3
Hroro no paszneny 48
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PesepBHOE Bpems 20

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 0 36.5
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ITPOBEPAEMBIE HA EI'D 110 HHO®POPMATHUKE TPEBOBAHMUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
HHPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA30BAHUA

Kon
NpoBepsieMoro
TpeOOBaHUSA

1.

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

IIpoBepsiemble TpeGOBAHUS K MPeIMETHBIM Pe3y/JbTATAM OCBOEHUSI
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 0011ero
o0pa3oBaHus

3namu (nonumams)

[ToHnMaHWe OCHOBHBIX NPUHIMIIOB YCTPOHCTBA M (PYHKIHMOHUPOBAHHS
COBPEMEHHBIX CTAIIMOHAPHBIX M MOOHMJIBHBIX KOMITBIOTEPOB; TEHACHIIHHA
Pa3BUTUS KOMITBIOTEPHBIX TEXHOJOTMH; BJIaJICHWE HaBBIKAMH PaOOTHI C
OIEPAllMOHHBIMU CHUCTEMaMHd M OCHOBHBIMH BHUJAMH IPOTPAMMHOTO
obecrieyeHnss JUIsI  pEUICHWsT y4YeOHBIX 3aJa4 1O  BBIOpaHHOM

cricnyajin3anuu

Hanuuue mnpencraBineHuii o 0a30BbIX MPHUHLMIIAX OpraHU3alMM U

Q)YHKHHOHHpOBaHI/IH KOMIIBXOTCPHBIX ceTe

[ToHnMaHWe OCHOBHBIX MPHHIMUIIOB JUCKPETU3AIUN DPA3TUYHBIX BHJOB
uHpopmarun

[Tonnmanue 06a30BBIX AITOPUTMOB OOpPAaOOTKM YMCIOBOM M TEKCTOBOM
uHpopManuu (3aluCh YHCEN B TMO3UIHMOHHOW CHUCTEME CUMCICHUS,
JEIUMOCTb LIEJIbIX YHUCEN; HAXO0XKJIEHUE BCEX IMPOCTHIX YMCEN B 3a/laHHOM
Jarna3oHe; o0paboTka MHOTOPAa3pSAHBIX IEIBIX YHCEN, aHaIHu3

CHUMBOJIBHBIX CTPOK U APYTHUX), AITOPUTMOB IMOUCKA U COPTUPOBKHU
3HaHue q)YHKHI/IOHaJ'H)HI)IC BO3MOXHOCTH HWHCTPYMCHTAJIBHBIX CPCIACTB
cpensl pa3paboTKu

BnageHue OCHOBHBIMH CBEIEHHUSMU O 0a3ax JaHHBIX, UX CTPYKTYpe,

CpeaACTBaxX CO3aHUA U pa6OTI>I C HUMH

ITonnManue BO3MOXKHOCTEN U OFpaHI/ILIeHI/Iﬁ TEXHOJIOTUH HCKYCCTBCHHOI'O
HHTCJUICKTA B Pa3JIMYHBIX O6J18.CT$IX; HaJIM4nue Hpe)ICTaBJ'IeHI/Iﬁ 00
HUCIIOJIb30BaHNU I/IH(i)OpMaIII/IOHHI)IX TEXHOJIOT Ui B Pa3JINYHBIX

npodeccuoHanbHbIX chepax

Branenne TeopeTMYECKMM anmapaTtoM, IO3BOJIIOIIMM  OCYIIECTBIIATH
IIPEACTABJICHUE 3a/JAaHHOTO HAaTypaJbHOI'O YHCIA B PA3JIMYHBIX CHUCTEMAX
CUMCIICHUS; BBINOJHATH MNpPeoOpa3oBaHUsl JIOTMYECKUX BBIPaKEHUH,
UCTOJb3Ysl 3aKOHBI alreOphbl JIOTUKHU; OMpPEeNATh KpaT4allnid MmyTh BO
B3BEIIEHHOM Trpade M KOJMYECTBO IyTeHd MEXIy BepIIMHAMHU

OpPUEHTUPOBAHHOTO ALMKINYECKOro rpada
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2. Ymemo

YMeHHe HCHOoNb30BaTh KOMIBIOTEPHO-MATEMAaTUYECKUE MOJEIH st
aHanmu3a 00BEKTOB M IMPOLECCOB: (hOPMYyIUpPOBaATh 1€ MOJICIUPOBAHUS,
2.1 BBIMOJHATh AQHAJINU3 PE3YyJIbTaTOB, MOJYYEHHBIX B XOJ€ MOIEIHUPOBAHUS;
OLICHUBATh aJEKBATHOCTh MOJEIHU MOJCIUPYEMOMY OOBEKTYy WIH

MPOLECCY; MPEACTABIISATh PE3YJIbTATHI MOJEIMPOBAHUS B HATJISIIHOM BUE

YMenue KiacCHPUIMPOBATH OCHOBHBIC 33/ladll  aHAIW3a JaHHBIX
(mporuno3upoBaHue, KJaccupukanus, KJIacTepu3alus, aHaJIn3
) OTKJIOHEHMI1); MOHMMATh TOCJIEI0BATEIbHOCTh PEIICHUs 3ajad aHalu3a
' JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYUCTKA U OLICHKA KauecTBa JaHHBIX,

BbIOOp ¥ (WJM) TOCTPOCHHE MOJENIH, NPeoOdpa3oBaHUE JaHHBIX,

BU3yali3allud JaHHBIX, MHTCPHOPCTALUA PE3YJILTATOB

YMmenue onpenensite HHPOPMAIMOHHBIN 00BEM TEKCTOBBIX, TpapUUECKUX
Y 3BYKOBBIX JIaHHBIX IIPY 33JJaHHBIX [TapaMeTpax AUCKPETU3aLUU. Y MEHHE
23 OIpPENENATh CPEOHIO CKOpPOCTb IIE€pPeladd  JaHHBIX, OLIEHHUBATh
U3MEHEHHE BpEMEHHU IepeJauyd Ipu HU3MEHEHHH HH()OPMALMOHHOTO

00BbEMa JTaHHBIX U XapaKTEPUCTUK KaHajla CBSI3U

)4 YMeHue CcTpouTh KOJA, OOECIEYMBAIOLIMN HAUMEHBIIYI0 BO3MOXHYIO

CPEIHIOIO0 JUTMHY COOOIIEHUS TPH N3BECTHON YaCTOTE CHMBOJIOB

YMeHue ucCnosib30BaTh IMPU PEUNIEHUHM 3a7ad CBOMCTBA IMO3MLIIMOHHOU
3allMCH YHUCEJl, aJITOPUTMblI MOCTPOCHUS 3allMCH YHUCIA B MO3ULIHUOHHOU
)5 CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YUCia II0
' CTPOKE, COZEpKalllell 3aluch 3TOT0 4YHUCIa B MO3ULMOHHOW CHCTEME
CUMCIIEHHSI C  3aJaHHBIM  OCHOBAaHHWEM;  YMEHHUE  BBIIOJHSATH

apI/I(l)MeTI/I'-Ie()KI/IC ornecpanr B IO3UIIUOHHBIX CUCTEMAaX CHUCIICHHUA

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3bIOHKTUBHOM U
r 6 KOHBIOHKTUBHOM  HOpMalbHBIX (QopMax MO 3aJaHHOM  Talmuie
UCTMHHOCTH; HCCIeloBaTb 00JacTh MCTMHHOCTU  BBICKAa3bIBAHMUS,

COACPKAIICTO TEPEMECHHBIC,; PCIIAThL HECIOXKHBIC JIOTHYCCKHUEC YPABHCHUSA

YMeHue pemaTh alrOpuTMHUYECKHE 3a7aud, CBA3aHHBIE C aHAJIH30M
57 rpadoB (3aayu MOCTPOCHUS] ONTHUMAIBHOTO MYTH MEXIY BepIIMHAMHU
rpada, onpenencHUs KOJUYECTBA PA3IMYHBIX ITyTEH MEXTY BEpIIMHAMH

OPUCHTHUPOBAHHOI'O ATUKIINICCKOTO rpa(ba)

YMeHue ucnonb30BaTh JEPeBbs IPU aHAJIN3€ U MOCTPOCHUU KOJOB M IS
)8 IpeCTaBiIeHus apu(METHUECKUX BBIPAKEHHUH, NpU peIIeHUH 3ajad
IIOMCKa U COPTHUPOBKH; YMEHUE CTPOUThH JEPEBO HUIPHI MO 3aJaHHOMY

aIropuTMy; pa3palaThiBaTb U OOOCHOBBIBATH BBIUIPBIIIHYIO CTPATETHIO
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UTPBI

VYMeHue aHalu3MpOBaTh AJITOPUTMBl €  HCIOJIB30BaHMEM  TaOJIMIL
29 TPACCUPOBKH; ONPEACNATh 03 MCHOIB30BAHUS KOMIBIOTEpA PE3yJIbTATHI

BBITIOJIHCHHA HECJIOXHBIX IMPOrpaMM, BKIHOYAKOMIUX HUKIJIbI, BETBJIICHUA U

MMOAIIPOIrpaMMBI, ITPU 3aJaHHBIX HCXOAHBIX TaHHBIX

VYmMmenue onpeaAciIsATp  CJIIOKHOCTb  HU3Yy4Ya€MBIX B  KYpCE 0a30BBIX
210 aJIr'OpUTMOB (CYMMI/IpOBaHI/IC OJIEMCHTOB MacCHBa, COPTUPOBKAa MacCHUBa,

nepeOOpHbIE ANTOPUTMBI, JABOUYHBIM IOMCK) W NPUBOAMTH IPUMEPHI

HCCKOJIbKHUX aJITOPUTMOB pa3H0171 CJIOXKHOCTHU IUId pCIICHUA OHHOﬁ 3aga4u

BHaHeHI/Ie YHUBCPCAJIbHBIM  A3BIKOM  IIPOrpaMMHUPOBAHHA  BBICOKOI'O
ypoBHs (ITackanb, Python, Java, C++, C#), npeacraBneHusMu 0 0a30BBIX
TUNIAX JAHHBIX U CTPYKTypaxX IaHHBIX; YMEHHE HCIIOJIb30BaTh OCHOBHBIC
VOPABJISIONAE  KOHCTPYKIMHM;,  YMEHHE  OCYIIECTBISTh  aHAIM3
211 IPEUIOKEHHOW  MPOrpaMMbl:  ONpPENEisTb  pPe3ydbTaTbl  padOThI
. mporpamMmsl Ipu 3aJaHHBIX MCXOAHBIX JAaHHBIX; OIMPCACIIATH, IPHU KAKHUX
UCXOJIHBIX JIaHHBIX BO3MOYKHO TOJYYCHHE YKa3aHHBIX pE3yJIbTaTOB;

BBISIBIISATh JIAHHBIC, KOTOpPBIE MOTYT TIPUBECTH K OIIMOKE B padoTe

MpOrpaMMBI; dopMyiupoBaTh  NPEUIOKEHHS O  YIYYIICHHUIO

IIPOrPaMMHOT0 K0/1a

YMeHne pealn3oBBIBATE Ha BBIOPAHHOM Ui HM3Y4YCHHS  SI3bIKE
nporpaMMupoBanus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
TUIIOBBIE aJITOPUTMBI 0OPAOOTKH YMCell, YUCIOBBIX MOCIIEA0BATENbHOCTEH
M MacCHMBOB: TMIPEJICTABICHHWE YHWCIa B BUJE HaboOpa MPOCTHIX
COMHOXMHTEJNEH; Hax0oXKJIeHHE MaKCHUMaJdbHOW (MUHUMAJIbHON) LHQpPHI
HaTypaJbHOI'O YHUCIIA, 3a[IMCAHHOTO B CUCTEME CUHMCIICHHSI C OCHOBAaHHUEM,
He mnpeBblmaonmM 10; BblUuCIeHHMEe OOOOLIEHHBIX XapaKTEPUCTUK
AJIEMEHTOB MacchBa WJIM YHCJIOBOM MOCIEA0BAaTENbHOCTH (CYyMMBI,
) 12 NPOM3BEACHUSI  CPEOHET0  apu(METHYECKOTO, MHHHMAIBHOTO |
' MaKCHUMAaJIbHOTO 3JI€MEHTOB, KOJMUYECTBA 3JIEMEHTOB, YJOBJIETBOPSIOIINX
3aJJaHHOMY YCJIOBHMIO); COPTHUPOBKY JJIEMEHTOB MAacCHBa; YMEHHE
UCTIOJB30BaTh B TPOTpaMMax JaHHBIE pa3JIMYHBIX THIIOB C YYETOM
OTpaHWYCHUH Ha JMara3oH WX BO3MOXKHBIX 3HAYCHHH, NMPUMEHATH MPH

peLIeHUH 33a4 CTPYKTYpPHI JaHHBIX (CHHMCKH, CIOBAPH, CTEKU, OUEpE.H,

JIepeBbs1); TPUMEHATh CTaHIAPTHBIE U COOCTBEHHbIE MOANPOTPAMMBI IS

00pabOTKH YMCIIOBBIX MAHHBIX W CUMBOJBHBIX CTPOK; HCIOJIB30BATH IPH

pa3paboTKe mporpaMM OMOTMOTEKH MOAMPOTrpaMM; YMEHHUE UCIIOJIb30BaTh

CpeacCTBa OTJIAAKHU IPOrpaMM B CpCIC IMMPOrpaMMHUPOBaAHUSA

2.13 YMenue HCIIOJb30BaTh OJICKTPOHHBIC Ta6J'II/II_U:I JJIsA aHaJIn3a,
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npeacTaBieHus M 00pabOTKH JAaHHBIX (BKJIOYas BBIOOP ONTHMAIBHOTO
pemeHus, moadop JMHUM TPEHJA, pEelIeHHE 3a/1ad MPOTHO3UPOBAHUS);
YMEHHE HCIOJIb30BaTh TaOJMUYHbIE (pEISIIMOHHBIC) ©0a3bl JaHHBIX U

CIIPpaBOYHBIC CUCTCMBI

VYmMmenue OpPraHru30BbLIBATE JIMYHOC I/IH(bOpMaHI/IOHHOC MMpOCTPAHCTBO C

HCIIOJIB30BaHHUEM Pa3JIMIHBIX CpEaACTB HI/I(l)pOBBIX TGXHOHOFHﬁ;

2.14
NOHMMAaHHE BO3MOXKHOCTEH IIM(PPOBBIX CEPBHUCOB T'OCYIAPCTBEHHBIX
yCIIyT, TU(GPOBBIX 00pa30BATEIILHBIX CEPBUCOB
31
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INIEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbIX HA

EI'D 110 HTHO®OPMATUKE
Kon IIpoBepsieMblii 3JIEMEHT COIEPKAHUS
1 Hudposast rpaMOTHOCTH

OCHOBHbBIE TEHJICHIIUU PAa3BUTUS KOMIIBIOTEPHBIX TEXHOJIOTUH.
1.1 [TapamienpHble BeInCIeHUS. MHOTOIIPOLIECCOPHBIE CUCTEMBI.

PacnpenenéHHHe BBIYMCIINTCIBHBIC CUCTCEMBI U 06pa60TKa OOJIBIINX JaHHBbIX

[TpuHIMITBI TOCTPOEHUS U AIIAPATHBIE KOMIIOHEHTBI KOMITBIOTEPHBIX CETEH.
12 CereBbie mpotokonbsl. Cerb WuTepHer. Anpecamuss B cetu MHTEpHeT.
[Ipotokomner creka TCP/IP. Cucrema nomeHHbIXx UMEH. Paznenenue IP-cetn

Ha MOJICETH C IMOMOIIBIO MAaCOK MOACETeH

daiinoBas cucrema. [louck B daitnoBoii cucteme. [IpuHIUIIBI pa3MeIeHus 1
1.3 nMeHOBaHus (DalioB B JosiroBpeMeHHOW mamsTu. 11[aGnoHbl i onucaHus
rpyni ¢ainos
CkopocTp Tepenaud JaHHBIX. 3aBUCUMOCTh BPEMEHH Mepefayd  OT

1.4
MH(POPMAIIMOHHOTO 00BEMA JAHHBIX U XapaKTEPUCTHK KaHAJIa CBSI3U

udppoBanne naHHBIX. CHMMETPUYHBIE M HECHMMETPUYHBIE IHPHI.
1.5 [udper npocroit 3amensl. Ulugp Lleszaps. Ulupp Buxenepa. Anroputm
mmdposanus RSA

Kozpl, mo3Bonsomue oOHapyKUBaTh U UCIPABIATH OMIMOKH, BO3HUKAIOIINE
1.6 npu nepenadye AaHHbIX. Paccrosnue Xsmmuera. KoaupoBanue c

noBToperrem 6utos. Koasr Xommunara
2 Teopernueckrne 0CHOBbI UH(POPMATUKHI

JlBonuHoe KkomupoBaHHWE. PaBHOMEpHbIE W  HEPABHOMEPHBIE  KOJBI.
21 JlexonupoBaHue COOOILEHUH, 3alMMCAHHBIX C TIOMOIIBIO HEPAaBHOMEPHBIX
konoB. YcnoBue ®ano. IlocTpoeHne ONHO3HAYHO NEKOJUPYEMBIX KOJOB C

IOMOIIBIO ACPEBA

Teopernueckue MoaxoJsl K OIEHKE KoindecTBa HMHGopManuu. EnuHUIIBI
27 U3MEpeHuss KoiuyecTBa HHGpopMau. AJ(paBUTHBIA MOAXOA K OIEHKE
KoJnuecTBa MHGOpManuu. 3aKOH aAJWTUBHOCTH HHGpopmanuu. Popmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyina Lllennona

Cucrempl cuucnenus. Pa3BépHyTas 3amuch LEiAbIX M JAPOOHBIX YHCEN B
’3 MO3UIMOHHON cucTeMe cuncieHus. CBolicTBa MO3UIIMOHHON 3amMcu 4ucia:
KOJIMYecTBO LU(pp B 3amMcu, NMPHU3HAK JEIMMOCTH 4YHCIa Ha OCHOBaHUE

CHUCTEMBI CUHCICHHS. AJTOPUTM TMEpeBoAa IEJIOro uucia w3 P-uuHOU
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LokyMeHT co3aaH B anekTpoHHow copme. Ne 10 ot 02.03.2026. NcnonHutenb: Xabudynnud N.A. B SINNEKTPOHHbIA
CrpaHunua 32 3 39. CTpanuua cosaara: 02.03.2026 12:20 =¥ TATAPCTAH



CUCTEMBI CUHUCIIEHUS B JIECATUUHYI0. AJITOPUTM IIEPEBOJa KOHEUHOM P-nuHoMi
IpoOu B JECATUYHYIO. AJITOPUTM IE€pEBOJA IEJIOTO YHUCiIa U3 JACCATHIHOU
cucTeMbl curciieHus B P-uunyto. [lepeBos KoHEUHOH necaTHYHOM ApoOu B P-
nyHyto. JIBomuHasi, BOCbMEpUYHAs M MIECTHAALATEPUYHAS CHUCTEMBI
CUHCIICHHS, CBSI3b MEXIy HHMH. ApUPMETHYECKHE ONepaluud B

IIO3MIIMOHHBIX CUCTEMAX CHHCIICHUA

TpouuHasi ypaBHOBELICHHAs CHUCTEMA CUMUCIEHHUS. J{BOMYHO-IECATUYHASA

24
CUCTEMA CUMCIICHUS

KomupoBanue tekctoB. KomupoBka ASCII. OpgHoOaiiTHBIE KOAMPOBKH.
2.5 Cranmapt UNICODE. Konupoka UTF-8. Onpenenenue nHboOpMarmoHHOTO

00bEMAa TEKCTOBBIX COOOIIEHUN

KomupoBanue  umzoOpaxenmii. Ouenka  UHPOPMAIMOHHOTO  00BEMA
rpadUUeCKUX JAHHBIX MMPHU 33JJaHHBIX PA3pEHICHUN U TIIyOWHE KOTUPOBAHUS
2.6 nBera. [IBeToBrie Monenmn. Koguposanue 3Byka. OrieHka HHPOPMAITMOHHOTO
00béMa 3BYKOBBIX JaHHBIX IPH 33JaHHBIX 4YacTOTE JHUCKPETH3AMH |

PaspAAHOCTH KOAUPOBAHUSA

Anrebpa noruku. I[loHsTtue BbIcKa3biBaHMs. Bpicka3biBaTenbHble (HOPMBI

(npenukatel). KBaHTOpHI CyI1€CTBOBAHUS U BCEOOIIHOCTH.

Jlormueckue omnepauuu. Tabmuupl UCTUHHOCTU. Jlormueckue BBIPAKEHUS.

Jlormueckue TOXAEcTBAa. Jlornmueckue onepauMM M ONEPALUM  Hal
27 MHO>KECTBaMHU.

3akoHbl anreOpbl JOTUKU. OKBHBAJIEHTHBbIE NpeoOpa3oBaHMs JIOTHYECKHX

BBIpa)KEHMI. JIornueckue ypaBHEHHs U CHCTEMBI yPaBHEHUM.

Jlornyeckue ¢GyHKIMU. 3aBUCUMOCTh KOJHMYECTBA BO3MOXHBIX JIOTHYECKHUX

(GYHKIMN OT KOJIMYECTBa apryMEHTOB.

Kanonunueckue Gpopmbl JOrHUECKUX BbIpAKEHUN

28 COBepH_IeHHBIe JAU3BIOHKTUBHBIC KOHBIOHKTHBHBIC HOPMAJIbHBIC (I)OpMLI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6HI/IHC UCTUHHOCTHU

Jlornueckne »dJ€MEHTBI B cocTaBe KomnbroTepa. Tpurrep. Cymmarop.
’9 MHoropa3psaasbiii cymmarop. Iloctpoenne cxeM Ha JIOTMUECKUX AJIEMEHTax
10 33JJaHHOMY JIOTMUECKOMY BBIPaKEHHIO. 3aIUCh JIOTMYECKOIO BBIPAYKEHUS

IO JJOTUYECKON cXeMe

Mopnenn u monenuposanue. Llenu mopenupoBaHus. AJEKBaTHOCTb MOAEIU

MoJienupyeMoMy 00BbekTy win mnpoueccy. dopmanuzanus HPUKIaTHBIX
2.10 3a/1a4.

[IpencraBienue pe3yiabTaTOB MOJEIUPOBAHUS B BUOE, YIOOHOM s

BOCIIpHUATUSA YCIIOBCKOM. Fpa(bnqecxoe NpEACTABJICHUC JaHHBIX (CXCMBI,
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TaOIUIIBI, TPadUKH).

[IpeacraBinenue HeNbIX 4YKMCesl B MaMsITH KommbioTepa. OrpaHUYEHHOCTb

JMana3oHa 4yucesl MpU OrPaHMYEHHUM KOJIMYeCTBa paspsanoB. Ilepenonnenue

paspsIHON CeTKW. be33HakoBble M 3HAKOBBIC JIaHHBIC. 3HAKOBBIM OWT.
2.11 JIBOUYHBIN TOMTOJTHUTEIBHBIN KOJI OTPUIIATEIbHBIX YUCEN.

[ToGuToBBIE JOTHuUeckue onepanuu. Jlormueckuit, apudmernueckuii u

nuknudeckuii capuru. lludpoBanne ¢ momMomp0 TOOUTOBOW oOmepanuu

«uckirouaromiee UJIN»

IIpencraBicHue BEIIECTBEHHBIX YMCEN B NAMATH KOMIIBIOTEpA. 3Hadalas
4acTb M MNOPANOK uHcia. JluamasoH 3HAUYEHUH BELICCTBEHHBIX YHCEIL
2.12 [IpoGnembl XpaHEHHUS! BEIIECTBEHHBIX YHUCEIN, CBSI3aHHbIE C OrpaHUYEHUEM
KOJIMYECTBA Pa3psA0B. BeINoIHEHHE onepanuil ¢ BELIECTBEHHBIMU YUCIIAMU,

HaKOIUIEHHE OLIMOOK IIPpHU BBIYUCJIICHUAX

I'padsr. OcHoBHBIE TOHATHSA. Buabl rpados. Omnucanue rpadoB ¢ mOMOUIbIO
MaTpul] CMEKHOCTH, BECOBBIX MAaTpHI], CIIMCKOB CMEXHOCTU. Pemienue
) 13 QITOPUTMUYECKUX 3a/a4, CBA3aHHBIX C aHalnu3oM rpadoB (IOCTPOCHHE
' ONITUMAJILHOTO IYTH MEXAY BepIuHamu rpada, ompenereHue KOJIMYecTBa
Pa3IMYHbIX NyTeH MEXIy BEpIIMHAMU OPUEHTHPOBAHHOTO AIUKIMYECKOIO
rpada)

HepeBbs. bunapnoe nepeBo. [lepeBbst moucka. CriocoObl 00xoma aepesa.
514 [IpencraBnenne  apupMeTHYECKMX  BBIpAXEHMH B BHJE  JepeBa.
' Hcnonp3oBanue rpagoB U €peBLEB MPU OMUCAHUU OOBEKTOB M IPOLIECCOB

OKPYKAIOIIEro MUpa

JIMcKpeTHblE UTphl JABYX HWIPOKOB ¢ mojiHOW uHopmanueil. Iloctpoenue
2.15 nepeBa miepebopa BapHaHTOB, OIMKWCAHHUE CTPATETMH WIPHI B TAOIUYHOMU

(l)opMe. BBII/IFpBIHlHBIe U MIPOUTPLINIHBIC TO3UITHUN. BBIPIFpBIIJ.IHBIe CTpaTerun

CpencTtBa HMCKYCCTBEHHOTO  UWHTeIekTa. WneHtudukamus W TMOUCK
n300pakeHUH, pacrno3HaBaHuE JIMLL. Hcnons3oBanne METO/IOB
2.16 HCKYCCTBEHHOIO MHTEJUIeKTa B oOydaromux cucremax. lcnonszoBanue
MCTOJOB HMCKYCCTBCHHOT'O HHTCJIJICKTA B pO6OTOTeXHI/IKe. I/IHTepHeT Bemeﬁ.

Heliponnsie cetu
3 ANTOpUTMBI M IPOrPaMMHUPOBAHHE

31 QopManuzanuss  NOHATHS  anroputMa.  Mammuaa  TeropuHra — Kak
YHUBEpCabHasi MOJEIIb BHIYUCIICHUI

OreHka CIOXKHOCTH BbIYHCICHUNA. Bpemst paboTel U 00bEM HCHOIB3yeMOn
32 IaMATH, WX 3aBUCUMOCTb OT pa3Mepa MCXOAHBIX JAaHHbIX. OrleHka

ACUMITOTUYECKOW CIIOAKHOCTH AJITOPUTMOB. AJITOPUTMBI MOJHMHOMHUATBHON

34
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cioxkHoctu. Ilepebopubie anroputmbl. [IpuMepsl pa3iuyHBIX aJTOPUTMOB

peICHUA OI[HOI71 3aa4ui, KOTOPbIC UMCIOT Pa3JIMUYHYIO CIIOXKHOCTDH

OmnpeneneHre BO3MOXKHBIX PE3YJbTAaTOB pabOThl MPOCTEHIIMX AJITOPUTMOB
313 YIPaBJICHUS UCTIOJHUTENIAIMU M BBIYUCIUTENbHBIX aIrOpUTMOB. Onipenienenue
UCXOJHBIX [JaHHbBIX, INPU KOTOPHIX AJITOPUTM MOKET JaTh TpeOyeMblit

pe3yJsbTar

AnropuT™Mbl 00paOOTKU HATYPATbHBIX YHCEN, 3aMCAHHBIX B MO3UIIMOHHBIX

CUCTeMax CYHCICHUS: pa3OMeHue 3alHucy YUClia Ha OTACIbHBIC ITUQPHI,

HAXOXXJCHHE CYMMBbI W TMPOU3BEIACHUS IU(Pp, HAXOKICHUE MaKCHMaIbHOMN
34 (MUHUMATBLHOM ) IU(PHI.

[Ipencrasienne 4ucia B BUAEC HAOOpa MPOCTHIX COMHOXKHUTEICH. AJITOpUTM

OBICTPOTO BO3BEACHHSI B CTENCHb. [IOMCK MPOCTHIX 4YHCENT B 3aJaHHOM

JTMAIia30He ¢ TMTOMOIIBIO AJITOPUTMA «PEIIeTO IpaTocheHay
3.5 MHoropa3psiiHbIC IeNIbIe YUCiia, 3aa49H JJTUHHON apupMeTHKH

A3k nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumbl 1aHHBIX:
L[EJIOYHMCIICHHBIE, BEIECTBEHHBbIC, CHUMBOJIbHbBIC, JIOTMUecKue. BeTBieHus.
Cnoxusie ycinoBus. Llukisl ¢ ycnoBuem. L{UkIibl 1o mepeMeHHOM!.
16 O06paboTka naHHBIX, XpaHsAmuxcs B (aiinax. TekcToBbie M TBOMYHBIC (DaiIbL.
' daiinoBsie nepemeHHbIe ((aiinoBbie ykazarenu). Urenue u3 (aiina. 3anuce B
(aii.
Paz6uenue 3amaun Ha moazanaqu. [loamporpammel (poreaypsl U QyHKITHH).

Hcnonb3oBanne cTaHIapTHON OMOIMOTEKH S3bIKAa IPOIPaMMHUPOBAHUS

37 Pexypcus. PekypcuBHble npouenypsl U ¢GyHkun. Mcnons3oBanue creka ams
OpraHU3alK PEKYpPCUBHBIX BBI30BOB

Uucnennsle MeTosibl. TouHOe U MpUOIMKEHHOE pelieHus 3aaaun. YucaeHHoe
pellleHre YpaBHEHUH € MOMOIIBI0 1oA0opa napamerpa. YucieHHble METObI
pelieHusl ypaBHEHUH: MeToJ| mnepedopa, MEeTOJl IOJOBHHHOIO JEJICHHS.
3.8 [Tpubmmx€HHOE BHIYMCIICHHUE NJTMH KPpUBBIX. Beruncienue miomanen Guryp ¢
MIOMOUIBI0  YHUCJIEHHBIX METOJ0B (METOJ MpPSMOYIOJIbHUKOB, METO[
Tpanenuii). [Touck mMakcumyma (MUHMMyMa) (pyHKUIUM OJHON NEpeMEHHOMH

METOJAO0M ITIOJIOBUHHOTI'O JCIICHUA

OOpaGoTka CHUMBOJBHBIX  JaHHBIX. BcCTpoeHHble  (QYHKIMHM  S3bIKa
IPOrpaMMUPOBAaHUS Al  OOpaOOTKM CHUMBOJBHBIX CTPOK. AJTOPUTMBI
3.9 00pabOTKH CUMBOJIBHBIX CTPOK: MOACYET KOJIMWYECTBA MOSBICHUHM CHMBOJA B
' CTpOKe, pa30MeHHe CTPOKM Ha cjoBa IO MHPOOETbHBIM CHMBOJAM, MOMCK

MOJCTPOKH BHYTPU JaHHOW CTPOKHM, 3aME€Ha HaWJEHHOW IOACTPOKH Ha

Ipyryio CTpoky. IeHepamus Bcex CJIOB B HEKOTOpoM andasure,
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YAOBJIETBOPSIIOIIUX 3aJaHHBIM orpaHudeHusiM. [IpeoOpa3oBanue uucia B

CHUMBOJIbHYIO CTPOKY U 00paTHO

MaccuBbl ¥ TOCIEAOBATEIBLHOCTH 4YHCEN. BbiuucieHne 0000mEHHBIX
XapaKTePUCTHK JJIEMEHTOB MAacCHMBa WM YHCJIOBOW IOCIIEOBATEILHOCTU
(cyMMBI, MpOU3BEACHUS, CPEIHEro apu(pMETHUYECKOro, MUHUMAIBHOTO U
MaKCUMaJIbHOTO 3JEMEHTOB, KOJIMYECTBA DSJIEMEHTOB, YJIOBJIETBOPSIOIIUX
3.10 3aIaHHOMY YCJIOBHIO). JIMHEWHBIN MOUCK 33JJaHHOTO 3HAYEHUSI B MACCHUBE.
' AJroput™Mbl paboThl C 3JIEMEHTAMH MacCHBa C OJHOKPATHBIM MPOCMOTPOM
MaccuBa. CopTHpOBKa OJIHOMEPHOT0 MaccuBa. [IpocTbie METOIbI COPTUPOBKHU
(MeTon my3bIpbKa, METOJ BHIOOpA, COpPTHpPOBKAa BcTaBkamu). CopTHpOBKA
ciastareM. beictpast coptupoBka MaccuBa (anroputM QuickSort). JIBowdHbIH

IIOUCK B OTCOPTUPOBAHHOM MACCUBC

JIByMepHble MacCHUBBl (MaTpuLbl). AJITOPUTMBI 0OpabOTKU JIBYMEpPHBIX
MacCHBOB: 3allOJHEHHE JABYMEPHOIO 4YHMCIOBOI'O MaccuBa IO 3aJaHHBIM
3.11 IpaBujaM, [OMCK 3JIE€MEHTA B ABYMEPHOM MAacCCHBE, BEIYUCICHHE MaKCUMyMa
(MMHMMYMa) U CyMMBI 3JIEMEHTOB JIBYMEPHOI'O MacCHBa, IEPECTAaHOBKA CTPOK

n CTOJ'I6I_[OB ABYMCPHOI'O MaCCHUBa

310 CrnoBapu  (acCOIMAaTHBHBIE MACCUBBI, OTOOpaxeHws). Xd3MI-TaOIUIIBL.

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

Crekn. AHaiM3 TPAaBWIBHOCTH CKOOOYHOTO BBIp@KEHUs. Bbruncienue
3.13 apu(pMEeTHYECKOTO BBIPa)KEHUS, 3alIMCAaHHOT0 B MOCT(HUKCHOM (hopme.

Ouepenu. Mcnonp3oBaHue ouepeu sl BpeMEHHOI'O XpaHEHUs! TaHHbIX

AnroputMmbl Ha rpadax. IlocTpoeHne MUHHMMAaIbHOTO OCTOBHOIO JepeBa
314 B3BEIICHHOTO  CBSI3HOTO  HEOpHEeHTHpoBaHHOro rpada. KommuectBo
. Pa3IMYHBIX NyTed MEXIy BEpIIMHAMU OPUEHTHPOBAHHOTO AIUKIMYECKOIO
rpada. Anroput™m JledKcTpbl

JepeBps. Peanuzanus nepeBa ¢ MOMOLIBIO CCBUIOYHBIX CTPYKTYp. /BOoMuHBIE
315 (Ounaphsbie) nepeBbsi. [locTpoenue nepeBa Juid 3aJJaHHOTO apU(PMETHIECKOTo
' BbIpakeHUs. PekypcuBHble anroputMbel o0xona jaepeBa. lcnonb3oBaHue

cTeKa M o4epeau s 00Xo0/1a epeBa

JluHaMuueckoe MporpaMMHUpPOBaHME KaK METOJl pemIeHHs] 3agad ¢
316 COXpPAaHEHHEM MPOMEKYTOUHBIX pE3yJbTAaTOB. 3ajladyd, pelaemMble C
MIOMOUIBI0 JUHAMUUYECKOTO MPOrPpaMMHPOBAHUS: BBIUMCIIEHUE PEKYPCHUBHBIX

(bYHKHHﬁ, MOACYET KOJIMYSCTBA BapHWaHTOB, 3a/la4i OITUMHU3alluN

ITonatne 06 00BEKTHO-OPUEHTHUPOBAHHOM IMpPOrpaMMUpOBaHUN. OOBEKTH U
3.17 kimaccel. CBoiicTBAa M MeTOAbl 00BEKTOB. (OOBEKTHO-OPUEHTHPOBAHHBIN

aHanu3. Pa3paboTka mporpaMm Ha OCHOBE OOBEKTHO-OPHUEHTHPOBAHHOTO
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nonxoxaa. MHKancynsanus, Haciea0BaHue, TOTUMOPPHU3M
4 WNudopmanroHHbIe TEXHOIOTHH
AHamu3 jgaHHbIX. OCHOBHBIE 33Jaud aHalIM3a JaHHBIX: IPOrHO3UPOBAHHUE,
KiaccuduKkanus, KiacTepusanus, aHaiu3 oTkioHeHui. [locnenoBarenbHOCTD
pellleHrs 3ajad aHajlu3a JAaHHBIX: COOp IMEpPBUYHBIX JAHHBIX, OYHCTKA U
4.1 OIICHKAa KayecTBa JIaHHBIX, BBIOOp U (WIH) TMOCTPOCHHE MOJEIIH,
npeoOpa3oBaHuWe  JaHHBIX, BH3yalIM3alWs  JAHHBIX, HHTEPIPETAIUI
pe3ynbraroB. [Iporpammusie cpeactBa u HTepHET-cepBUCH A 00paboTKU
U TIpeJCcTaBieHus JaHHbIX. boibiine qanubie. MammHHoe oOy4deHue
AHanu3 MaHHBIX C MOMOUIBIO0 3JEKTPOHHBIX Tabiuil. BelymcieHue cymwbl,
CpemHEero apu(METHYECKOro, HauOOJbIIer0 (HAUMEHBIIETO) 3HAYCHHS
nuana3oHa. Berancienue kodduiueHTa KOppemsiuu IByX PsIOB JaHHBIX.
4.2 [TocTpoenne cTonOYaTHIX, TMHEWYATHIX M KPYroBbIX Auarpamm. [loctpoenue
rpaduxkoB  ¢ynkuuit. [logbop nmuHMM  TpeHaa, pelieHue  3aaay
IIPOTHO3UpOBaHus. Pemenne 3a1a4y ONTUMU3alUKA ¢ TOMOIIBIO 3JIEKTPOHHBIX

TalJIuI

Jluckperuzanuss TNpPH MaTEMaTHYECKOM MOJICIMPOBAHUU  HEMPEPBHIBHBIX
npoueccoB. MopenupoBaHue ABMXKEHUS. MopenupoBaHuEe OHOJIOTMYECKUX
cucteM. MaremaTndeckue MOJCIM B OKOHOMHKE. BpramciurtenbHble
4.3 AKCIIEPUMEHTHI ¢ MoJenaMu. OOpaboTKa pe3yabTaTOB dKCIepuMeHTa. MeTos
HaUMEHbUIMX KBajApaToB. OIlEHKa 4YHCIOBBIX MapaMeTPOB MOJEIUPYEMBIX
00BEKTOB M IMpoIeccoB. BoccTaHoBIeHHE 3aBUCHMOCTEH IO pe3yibTaTaMm

OKCIICPUMCHTA

44 BepositHoctHbie  monenu.  Metonst Monte-Kapino.  MIMuTannoHHoe
MozenupoBanue. CHCTEMbI MacCOBOTO 0OCITY KHUBaAHUS

Tabnuunble (pensuuoHHbIE) 0a3bl JNaHHBIX. Tabnuia — TMpeJcTaBlICHUE

cBelleHnH 00 omHOTHIIHBEIX 00bekTax. Ilone, 3anucek. Kiorou tabmuiel. Pabora

C TOTOBO# 0a3oi AaHHBIX. 3amonHeHue 0a3bl JaHHBIX. [louCK, copTHpOBKa U

45 GuIbTpalUs JTaHHBIX. 3ampochl HAa BBIOOPKY JIAHHBIX. 3ampoChl C
' napamerpamu. BerauciseMble MmoJis B 3ampocax.

MHuoroTtabauanbie 0a3bl JTaHHBIX. THIIBI CBsI3el MeX Ty TabauaMu. BaemHmii

KJII04. HCHOCTHOCTL 0a3bl JaHHBIX. 3anpocm K MHOroTaOJWYHBIM 0Oa3zam

JaHHBIX

46 TekcroBeii mponeccop. CpeacrBa NOMCKa M aBTO3aMEHbI B TEKCTOBOM

nporeccope. CTpPyKTypUpOBaHHBIE TEKCTOBbIE JOKYMEHTHL. (CHOCKH,
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ornaBienue. IlpaBuna  OUTUPOBAaHUS  MCTOYHUKOB U OQOPMIICHHS

OoubmorpaguIecKux CChIIIOK
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Jluct cornacosanua k AokymeHTy N2 10 ot 02.03.2026
Muuymatop cornacoanua: Xabubynnuxd U.U. Qupextop
Cornacosanue nHuyuunposaHo: 02.03.2026 12:20

INucTt cornacoBaHuna Tun cornacoBaHua: nocneaoBaTesibHOe
N° (17[0} Cpok cornacosaHusA PesynbTaTt cornacosaHus 3ameyaHun
1 Xabubynnux U.MN. Moanucano
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