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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no undopmaruke (yriayOaEéHHBIM YpOBEHB) Ha YPOBHE CpPEIHEr0 OOIIEro
oOpa3oBaHHsl pa3paboTaHa HAa OCHOBE TpeOOBaHUI K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTeNpHON MpOorpaMMBbl CpeIHEro 001mero odpazoBanws, mpeacTaBieHHbXx B I'OC
COO, a takxe penepanbHOI paboueit mporpaMMbl BOCIIUTAHHUS.

[Iporpamma 1o wHpOpMaTUKe AAET TPEACTABICHHE O IENIX, OOIIEeH CTpaTeruu
oOydeHHsi, BOCIMUTAHHUS W pa3BUTHA OOYYAIOIMIUXCS CPEICTBaMU Y4eOHOTO TMpeamMera
«Madopmarukay Ha yriayOJIEHHOM YpPOBHE, YCTAaHABIMBACT O00S3aTEIbHOE MPEIMETHOES
coJiep)KaHue, MPEeAyCMaTpUBAaeT €ro CTPYKTYpPHpPOBaHHE MO pas3feliaM MW TeMaM Kypca,
OmpeJeNsieT pachpelnelieHue ero Mo kiaccaM (rojaMm HU3y4eHus), Ja€T NpPUMEpPHOE
pacmpeneyieHue y4eOHbIX YacoB IO TEMAaTHYECKUM paslieslaM Kypca M PEKOMEHIyEeMYIO
(mpuMepHYI0) TIOCIETOBATEIBPHOCTh WX M3YYCHHS C YYETOM MEXKIPEAMETHBIX |
BHYTPHUIPEIMETHBIX CBA3€H, JIOTMKM Y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH
o0yyarommxcs.

[Iporpamma no wuHGOpPMATHKE OMNpEACIsSeT KOJUYECTBEHHbIE U KAYECTBEHHBIC
XapaKTEPUCTUKU y4EOHOro Marepuaia i KaxJAoro roja M3y4eHHs, B TOM 4YHCIE IS
COZIePKATEIIPHOTO HAIMOJHECHHSI PA3HOTO BHJA KOHTPOJIS (IMMPOMEKYTOUYHON AaTTECTAINH
00ydJaronmxcsi, BCEPOCCHMCKUX TMPOBEPOUYHBIX PpabOT, TOCYAAPCTBEHHOW HWTOTOBOM
attectarum). [Iporpamma o unpopmMaTuke sSBISIETCS OCHOBOM JJISI COCTABJICHHS] aBTOPCKUX
y4eOHBIX MMPOTPaMM U yUeOHUKOB, MOYPOUYHOTO TJIAHUPOBAHUS Kypca YUUTEIIEM.

Nudopmartuka B cpeaaem o01eM 00pa30BaHUK OTPAXKAECT:

CYIIHOCTh MH(POPMATHKNA KaK HAYYHOW IUCIUILIMHBI, W3Yydaromield 3aKOHOMEPHOCTH
MPOTEKaHUS M BO3MOXXHOCTH aBTOMAaTH3AIlMM WH(POPMAIIMOHHBIX MPOIIECCOB B Pa3TUIHBIX
CUCTEMAX;

OCHOBHBIC 00JIAaCTH TpPUMEHEHUS WH(GOPMATHKH, MPEXKIE BCEro HH(POpMAIMOHHBIC
TEXHOJIOTHH, YIPABICHUE U COIIMATBHYIO CeEpy;

MEXIUCITUTUTMHAPHBIN XapakTep HHPOPMATHKN U MH(OPMAITMOHHON ACATEIBHOCTH.

Kypc wundopmaTtuku pays ypoBHS cpeaHero oO0mero oOpa3oBaHHS —SBISETCS
3aBEPIIAONIMM ATANIOM HEMPEPHIBHON MOATOTOBKH 00yYaronuxcs B 00J1acTu HHPOPMATUKHI
1 UH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH, OMUPAETCS Ha COJAEpX)aHUE Kypca
MH()OPMATHKHA YPOBHS OCHOBHOTO OOIIETO 0Opa30BaHUS M OIBIT MIOCTOSSHHOTO TIPUMCHCHUS
MH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH, MaéT TEOPETHYECKOE OCMBICICHUE,
MHTEPIPETANIO U 0000IIIEHNEe ATOTO OIbITA.

Pesynbrarel yriyOnéHHOTO YpOBHS M3ydeHHs ydeOHoro mpeameta «udbopmaTrka
OpUEHTHUPOBAHbl HA TMOJIyYeHHE KOMIETEHTHOCTEH AJI MOCNenyIole mpoecCuoHaTbHON
ACSATEIPHOCTH KaK B paMKaxX JaHHON MpEeIMETHOW o0JiacTH, TaK M B CMEXHBIX C HEH
obOnactsix. OHM BKJIIOYAIOT B ceOsi:

OBJIAJICHUE KIIOUECBHIMU TOHATHUSMU W 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS
JTaHHAsT TpeIMeTHas 00JIacTh, PACIO3HABAHWE COOTBETCTBYIOIIMX WM TPHU3HAKOB U
B3aMMOCBSI3€H, CIIOCOOHOCTH JIEMOHCTPHUPOBATH Pa3IMYHbBIC MMOAXO0/IbI K H3yUYEHUIO SIBICHUH,
XapaKTEePHBIX JIJIS M3y4aeMOl MpeIMETHOMH 00IacTH;



YMEHUE peliaTh TUIIOBBIE MPAKTUYECKHE U TEOPETHUECKHUE 3a/1ayd, XapaKTEpHbIE IS
MCIIOJIb30BaHUsI METOJIOB U MHCTPYMEHTapus JaHHOW MpeaMeTHON 00IacTu;

HaJIM4YME TPEJICTaBICHUA O JaHHOM MpeAMETHOM OO0JacTH Kak IIEJIOCTHOM Teopuu
(COBOKYITHOCTH TE€OpHUIt), OCHOBHBIX CBS3SIX CO CMEXKHBIMU 00JIACTSMU 3HAHUH.

B pamkax yrmyOnéHHOro ypOBHS H3Y4YeHHs HHPOPMATHKK OOECrednBaeTCs
LEJICHANPABJICHHAs. IOATOTOBKA OOyYaromuxcsi K MPOJOJDKEHHIO 00pa3oBaHUs B
opraHuzanusx npoheccuoHaILHOr0 00pa30BaHUs MO CHEHHAIBHOCTSAM, HEMOCPEICTBEHHO
CBA3aHHBIM C UUMPOBBIMU TEXHOJIOTHSIMH, TaKUM Kak [porpaMMHas HWHXEHEPHUs,
uH(popMaImoHHass 0e30MacHOCTh, UHGOPMAIIMOHHBIE CUCTEMbl U TEXHOJIOTUU, MOOUIIbHBIE
CHUCTEMBbl U CETH, OONbIIME JaHHbIE M MAIIMHHOE OOYy4YeHHE, MPOMBIIUICHHBI WHTEPHET
BEILIEH, MCKYCCTBEHHBI WHTEJIEKT, TEXHOJOTMU OECIpOBOMHOM CBS3H, POOOTOTEXHHKA,
KBAaHTOBBIE TEXHOJOTHH, CUCTEMBI PACIPENICIEHHOTO PEECTPA, TEXHOJIOTUU BUPTYAIBHOU U
JOIIOJTHEHHOU peajJbHOCTEM.

OcHoBHas 1enb u3yuyeHus: yueOHoro mnpeamera «upopmaTtnka» Ha yriayOia€HHOM
YpPOBHE CpelHero oOiiero oO0pa3oBaHus — oOOecneYeHue MaJIbHEHIIEro pa3BUTHUS
MH()OPMAIMOHHBIX KOMIETEHIMH OO0Yy4arollerocsi, ero roTOBHOCTU K JKU3HU B YCIOBHUSX
pa3BUBaroIIerocs UHMOPMAILMOHHOTO OOIIECTBa M BO3PACTAIOLIEH KOHKYPEHLMU HA PBIHKE
Tpyna. B cBs3u ¢ aTum uzydenue uapopmatuku B 10—11 kiaccax 10mKkHO 00€CTIEUUTS:

c()OPMUPOBAHHOCTh  MHUPOBO33PEHHUS, OCHOBAaHHOTO HAa  IOHUMAHUU  POJH
nHpopMaTUKU, UHPOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B COBPEMEHHOM
0OIIIECTBE;

c(OPMUPOBAHHOCTH OCHOB JIOTHYECKOTO U AJITOPUTMUYECKOTO MBIIIJICHHUS;

c(hOpPMHUPOBAHHOCTh YMEHUN pasznuyaTh (DAKThl M OIICHKH, CPAaBHUBATH OIICHOYHBIC
BBIBO/IbI, BUJIETh UX CBSI3b C KPUTEPUSIMU OIICHUBAHUS U CBSI3b KPUTEPHUEB C OMPEACIEHHOM
CUCTEMOI LICHHOCTEW, TPOBEPATHh HAa IOCTOBEPHOCTh U 0000111aTh HHPOPMALUIO;

c(hOPMHUPOBAHHOCTh TPEACTABICHUN O BIMSHUU WHOOPMAIIMOHHBIX TEXHOJOTUN Ha
’KU3Hb YeJOBeKa B OOIIECTBE, IOHMMaHUE COLMAIBHOTO, SKOHOMUYECKOTO, MOJIMTUYECKOTO,
KyJbTYpPHOTO, IOPUIMYECKOr0, NPHUPOJAHOrO, IPTrOHOMHYECKOTO, MEIUIMHCKOTO U
(M3MOTOTUYECKOTO KOHTEKCTOB MH(POPMAIIMOHHBIX TEXHOJIOTUH;

NPUHATHE TIPABOBBIX M OTHYECKUX AaCHEKTOB WHOOPMAIIMOHHBIX TEXHOJOTHUH,
OCO3HAaHUE OTBETCTBEHHOCTH JIIOAEH, BOBJEYEHHBIX B CO3/1aHWE€ M MCIOJb30BAHUE
MH()OPMAITMOHHBIX CUCTEM, paclipocTpaHeHne nH(OpMaIny;

CO3JJaHME YCJIOBUM JJii Pa3BUTHUS HABBIKOB Yy4YEOHOM, TMPOEKTHOW, HAy4YHO-
UCCJIEIOBATENIbCKOM M TBOPYECKOM  JEATENBHOCTH, MOTUBALMM  OOydYalOIMUXCA K
CaMOPa3BUTHIO.

B comepxanum yuebnoro mpenmera «lMHpopmaTuka» BBIIEISAIOTCS — YETHIPE
TEMAaTUYECKHUX pa3zela.

Paznen «lugpoBasi rpaMOTHOCTB) MOCBSAIIEH BOIIPOCAM YCTPOUCTBA KOMITBIOTEPOB U
JIPYTUX 3JIEMEHTOB IIU(POBOTO OKPYKEHUS, BKIIIOUAsI KOMIIBIOTEPHBIE CETH, UCTIOIb30BAHUIO
CPEICTB ONEPALMOHHON CHCTEMBI, paboTe B ceTu VIHTEpHET M HMCMONb30BAHUIO WHTEPHET-
CEpBUCOB, HHPOPMAITMOHHOMN 0€30MaCHOCTH.



Paznen «Teopernyeckue 0CHOBHI MH(POPMATHKH» BKIIOYAET B C€Osl MOHITHIHBIN

anmapatr  MH(QOPMATHKH, BOMPOCHl  KOAWPOBaHMUS  WHGPOpMAIMH,  H3MEpPEHUs
MHPOPMAIIMOHHOTO OO0BEMA JIaHHBIX, OCHOBBI aireOpbl JIOTMKM M KOMIIBIOTEPHOTO
MOJEIIUPOBAHUS.

Pasznen «AJropurMbl M NPOrpaMMHUPOBAHME»  HANpaBiI€H Ha  pa3BUTHUE
QITOPUTMHYECKOTO MBIIUICHUS, pa3padOTKy aJIropuTMOB M OLEHKY HX CJIOKHOCTH,
(dhopMHUpOBaHNE HABBIKOB peasM3allMi MPOrpaMM Ha sI3bIKaX MPOrpaMMHUPOBAHMS BBICOKOTO
YPOBHSL.

Paznen «MHpopmManMoOHHBIE TEXHOJOIHW» IIOCBSIUIEH BOIPOCAM MPUMEHEHHUS
UH(GOPMALIMOHHBIX TEXHOJIOTUH, PeaTu30BaHHBIX B MPHUKIAIHBIX MPOrPAMMHBIX MPOIYKTaxX
U HUHTEPHET-CEPBUCAX, B TOM 4YHUCJIE B 3aJayaxX aHalW3a JIaHHbBIX, MCIOJIb30BaHUIO 0a3
JAHHBIX U JIEKTPOHHBIX TAOJIULL JJIs PEILICHUS PUKIAIHBIX 3a/1a4.

B npuBenénHom nanee conepkaHum yuyeOHoro npeamera «MHpopMatuka» KypcuBOM
BBIJICJICHBl JIOTIOJTHUTENIbHBIE TEMbI, KOTOPbIE HE BXOIAT B 0O0S3aTEIbHYIO IpOrpammy
oOy4eHHsl, HO MOTYT OBITb IPENJIOKEHBbI JJISl W3YYEHUS OTIAECIbHBIM MOTHBUPOBAHHBIM U
CITOCOOHBIM O00YYarOIIUMCS.

VYrnyOnéHHsli  ypoBeHb  M3yuyeHUS ~ MHPOPMATUKH  pPEKOMEHAyeTcs  Jid
TE€XHOJOTMYECKOro Mpo(uiis, OpUEHTUPOBAHHOTO HA WHKEHEPHYI0 M HH(OPMALMOHHYIO
chepbl NEATEIbHOCTH. YTIyOJEHHBI ypOBEHb HM3y4Y€HHUs HH(POPMATHKU OOECIIEUMBAET:
MOATOTOBKY  OOyYarOUIMXCsl, OpPUEHTUPOBAHHBIX HA  CHEHUAIBHOCTH B  00JacTH
MH(GOPMALIMOHHBIX TEXHOJOTUH U MH)KEHEPHBIEC CHEIUAIbHOCTH, Y4acTHE B MPOEKTHOW U
MCCJIE0BATENIbCKON JIESITENIBHOCTH, CBSI3aHHOM ¢ COBPEMEHHBIMU HANPABICHUAMH OTPACIU
MH(GOPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, TOJTOTOBKY K YYacCTHIO B OJIMMITHAZaX
U caadye EquHoro rocy1apcTBEHHOTO SK3aMeHa o MHPOpPMAaTHUKe.

[TocnenoBaTenbHOCTh U3YUYEHUSI TEM B Mpejeiax OJHOIr0 roja oOy4eHUs MOXKET ObITh
M3MEHEHa 10 YCMOTPEHHUIO YUYMTENs MPH MOATOTOBKE paboueil MporpaMMbl U MOYpPOUYHOTO
IIJIAHUPOBAHMSI.

OO61iee yncI0 YacoB, PEKOMEHI0BAHHBIX JUIsl U3y4eHust nHpopMmaTuku — 272 vaca: B 10
kiacce — 136 yacoB (4 gaca B Henento), B 11 kimacce — 136 yacoB (4 yaca B HEJIEIIIO).



COILEPKXAHUE OBYYEHUASA
10 KJTACC

udposass rpaMOTHOCTD

TpeOoBaHus TEeXHUKHM O€30MACHOCTH M TUTHEHBI NpH paboTe C KOMIbIOTEpaMu U
JIPYTUMHU KOMIIOHEHTaMH ITUGPOBOTO OKPY>KCHHUS.

[TpuaIMTBI PabOTHI KOMITBIOTEPOB M KOMITBIOTEPHBIX CHCTEM. ApPXHUTEKTypa (OH
Helimana. ABTOMAaThyeckoe BBIIOJHEHHWE Mporpammel mnpoueccopoM. OneparuBHas,
MOCTOSIHHAS U JI0ArOBpeMeHHas namsiTb. OOMEH JaHHBIMH C MOMOIIIbIO MHH. KOHTposuieps
BHELIHUX YCTPOMCTB. [IpsAMon JoCcTyn K maMsATH.

OCHOBHBIC TEHICHIIMA pPa3BUTHUS KOMIIBIOTEPHBIX TexXHosorui. I[lapanmenbHbie
BbIUKCICHUA. MHoromnponeccopusie cucteMbl. CynepkoMnbloTepbl. PacnpenenéHubie
BBIYMCIIUTENLHBIE CUCTEMbl W 00paboTka OOJbIIMX JaHHBIX. MoOuibHbIE LHU(POBBIE
YCTPOMCTBA U UX POJIb B KOMMYHUKAIUIX. BCTpoeHHbIE KOMIIBIOTEPBI. MUKPOKOHTPOJUIEPHI.
Po6oTusupoBaHHbIe TPOU3BOICTBRA.

[IporpammHoe oOecriedeHHEe KOMIBIOTEPOB U KOMIBIOTEPHBIX CHUCTEM. Buabl
MPOTPaMMHOT0 o0ecrieueHus] U uX HazHadeHue. OCOOEHHOCTH MPOTPaMMHOTO 00eCIIeUeHUS
MOOWIBHBIX ycTpoucTB. [lapamnensHoe mnporpammupoBanue. CHUCTEMHOE MNPOTPAMMHOE
obecrieuenue. OrnepanmoHHbIe CUCTEMbl. Y TUIUTHL. [[paiiBepsl ycTpoiicTtB. MHCTamsMs 1
JEUHCTAIISALMS IPOrPaMMHOT0 00ECTICUCHHUS.

QaitnoBble  cucteMbl. [IpuHIMOBI  pa3MmelieHdss W UMEHOBaHUs  (aillioB B
nojroBpeMeHHor namatu. [abiaons! Ay onucanus rpynn ¢anios.

[Iporpammuoe obGecnieyenue. JluneH3upoBaHue MPOrPaMMHOTO OOECICYCHHUS H
mudpoBeIx pecypcoB. [lpompuerapHoe u CBOOOIHOE MPOrpaMMHOE OOecCIeYeHUE.
Kommepueckoe ¥ HEKOMMEPUYECKOE HCMOJb30BAHUE MPOrPpaMMHOI0 O0OECTIeYeHUs: M
nudpoBeIXx  pecypcoB.  OTBETCTBEHHOCThb,  yCTaHaBJIMBaeMas  3aKOHOJIATEIIbCTBOM
Poccuiickoit denepanuu 3a HEMPaBOMEPHOE UCITOIb30BaHUE MPOTPAMMHOI0 00ECIICUCHUS U
1IU(POBBIX PECYPCOB.

[TpyHIMIIBI TOCTPOEHUS U anmnapaTHble KOMIIOHEHThl KOMIBIOTEPHBIX ceTeid. CeTeBble
npotokoiiel. Cerb MuTepHer. Anpecanus B cetu MurtepHer. ITporokonsr creka TCP/IP.
Cucrema TOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moacetm ¢ moMmouipro  Macok mozacereil.  CereBoe
agMuHUCTpupoBanue. [lomydenne qaHHBIX O CETEBBIX HACTpOMKax KoMmmbroTepa. [IpoBepka
HAJIMYMS CBSI3M C y3JI0M ceTu. OnpenesieHue MapiipyTa JIBUKECHUS [TaKETOB.

Bunawr nearenpHoctn B cetu Mutepuer. CepBuchl MHTepHeTa. ['eomndopmManioHHbie
CUCTEMBI. ['€0JIOKAIIMOHHBIE CEPBUCHI PEATLHOTO BPEMEHHU (HANpUMED, JIOKALMS MOOUIIbHBIX
TeneOHOB, ONpEAeNICHHe 3arpy>KeHHOCTH  aBTOMArwucTpajeil), WHTEPHET-TOPTOBIIA,
OpoHupOBaHKE OUIIETOB M TOCTUHUII.

['ocymapcTBeHHBIE JIEKTPOHHBIE CEPBUCHI U yCayrd. COlManbHbIE CETH — OpraHru3alus
KOJUIEKTUBHOTO B3aUMOJICUCTBUS U 0OMeHa TaHHbIMU. CeTeBOM STUKET: IPaBUIIa MOBEICHUS



B KkubOepnpoctpaHctBe. [IpobnemMa mommMHHOCTH moydeHHOM wuHMopMmanuu. OTKpPHIThIE
o0Opa3oBaTeNbHbIE PECYPCHI.

TexHOreHHblE U  SKOHOMHYECKHE YIpO3bl, CBSI3aHHBIE C  HCIIOJIb30BAHUEM
MHPOPMALIMOHHO-KOMMYHUKAIIMOHHBIX ~ TeXHonoru.  OOmme  mpoOsieMbl  3alIUThI
uHbopManuu U HHPOpPMAIMOHHOHN Oe3omacHocTu. CpencTBa 3amuThl WHGOPMALUU B
KOMIIBIOTEpaX, KOMIIBPIOTEPHBIX CETAX U aBTOMATHU3MPOBAHHBIX HH(POPMAIIMOHHBIX
cuctemax. [IpaBoBoe obecnieueHre HHGOPMALIMOHHON OE30MACHOCTH.

[IpenoTBpallieHne HECAaHKIMOHUPOBAHHOIO JIOCTYyIA K JIMYHOM KOH(UACHIMAIbHOU
MHpOpMaIMK, XpaHSAIIEHWCS HAa MEPCOHATBHOM KOMIBIOTEPE, MOOMIIBHBIX YCTPOMCTBAX.
Bpenonocnoe mporpammHoe oOecnedeHne M CrnocoObl OOpeOBI C HUM. AHTHUBUPYCHBIC
nporpammel. OpraHuzanys JUYHOTO apxuBa HH(popmanuu. Pe3epBHOE KONHUpPOBAHUE.
[TaposibHas 3amMTa apXHBa.

HudppoBanne nanHpiX. CUMMETpUYHbIE W HecMMMeTpHuHble HHM@Ppbl. udps
npoctoii 3amensl. Lludp Lezaps. [ludp Buwxenepa. Anroputm mudposanus RSA.

Teoperuyeckne 0CHOBbI HHPOPMATHKH

Nudopmanus, nansueie U 3HaHUA. THPOpMALIMOHHBIE MTPOLIECCH B TPUPOJE, TEXHUKE U
o011IecTBe.

HenpeppiBHBIE U AUCKPETHBIE BETUYUHBI U cUrHaibl. HeoOX0IMMOCTh AUCKpETU3alMU
uH(popManuu, NpeIHa3HAYeHHOW ISl XpaHEHHUd, nepeaayd U oO0pabOTKU B HHU(PPOBBIX
CUCTEMaX.

JIBonuHOEe KOAMpOBaHWE. PaBHOMEpHBIE M HEpPaBHOMEpPHbIE KOABL. JlekomupoBaHHe
COOOIIIEHMH, 3aMTMCAaHHBIX C TIOMOIIBI0 HEPaBHOMEPHBIX KO0B. Y cnoBue ®ano. [loctpoenue
OJIHO3HAYHO JAECKOAMPYEMBIX KOJIOB € IOMOIIBIO JAepeBa. ENMHMIBI N3MEPEHHS KOIMYECTBa
uHpopmanuu. AndaBuTHBIN NOIX0/ K OLEHKE KOJMYeCTBa HH(OpMAIIH.

Cucremsl cuucieHusi. Pa3BépHyTas 3amuch LEJIbIX U APOOHBIX YHCEN B MO3ULMOHHOU
cucteme cuuciaeHus. CBONCTBa MO3UIMOHHON 3allUCH YUCHA: KOJIWYECTBO LU(P B 3aIUCH,
IIPU3HAK JIEJIMMOCTH YKCJIa HA OCHOBAHUE CUCTEMBI CUUCIEHUS. AJTOPUTM IIEPEBOA LIEJIOTO
yycia u3 P-UYHON CUCTEMBI CUMCIIEHHUS B ACCATUYHYIO. AJITOPUTM MEpeBOJa KOHEUHOU P-
WYHOU JIpoOU B NECATUYHYIO. AJTOPUTM NEPEBOJIA LIEIOr0 YKUCa U3 JAECITUYHON CUCTEMBI
curciienus B P-uunyto. IlepeBoa koHeuHOH aecsaTUUHOM Apodou B P-munyro. /[BomuHas,
BOCBMEpUYHAs M IIECTHAALUATEPUYHAS] CHCTEMBI CUYUCIEHMS, CBSI3b MEXIYy HHUMMU.
ApudmeTnueckre onepanuud B MO3UIUOHHBIX CHCTEMax cuucieHus. TpouuHas
YpaBHOBEIIEHHAs CUCTeMa CUUCIeHUs. JIBOMUYHO-AeCATUUHAS CUCTEMa CUUCIIEHUS.

Komuposanne tekcroB. Komupoka ASCII. OpnoOGaiitHbie koaupoBku. Cranmapt
UNICODE. KomupoBka UTF-8. Omnpenenenrie WHPOPMAIMOHHOTO OO0OBEMA TEKCTOBBIX
COOOILIEHUH.

KoaupoBanue wuzobpaxenuit. Onenka HWHGOPMALMOHHOTO 00bEMa TpaduvecKux
JaHHBIX NPU 33JaHHBIX Pa3pellleHUU M IIyOMHE KOJIMpPOBaHUs LBeTa. L[BETOBBIE MOJEINH.
Bektopnoe xkoaupoBanue. dDopmatel Tpaduueckux (PaitnoB. TpéxmepHas rpaduka.
®pakranpHas rpaduka.

KomupoBanue 3Byka. Onenka WHGOPMAIMOHHOTO OOBEMA 3BYKOBBIX JaHHBIX TPH
3aJJaHHBIX YaCTOTE JUCKPETU3ALNHU U Pa3pAIHOCTU KOAUPOBAHMSL.



Anre6pa noruxu. [lonsTie Bbicka3biBaHus. Bricka3piBaTenbHble GOPMBI (IPEAUKATHI).
KBaHTOpBI Cyl1ecCTBOBaHUS U BCEOOUTHOCTH.

Jlornyeckue onepanuu. Tabnuibl UCTUHHOCTH. Jlornyeckue BoipakeHus. Jloruueckue
ToxkaecTBa. Jloka3aTeabCTBO JIOTUYECKUX TOXKAECTB C TMOMOIIBI0 TaOMUIl HCTUHHOCTH.
Jlornueckue onepanuy U ONepanry HaJl MHOKECTBAMH.

3aKoHbI anreOphl JOTMKU. DKBUBAJIEHTHbIE MPEOOPA30BAHUS JIOTHYECKUX BBIPAKECHHI.
Jlornueckue ypaBHEHHS U CUCTEMbI YPABHEHHUIA.

Jlornyeckue (yHKIMH. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTUUECKUX (DYHKIIHI
OT KOJIMYEeCTBa apryMeHTOB. [loJTHbIE cUCTEMBI JTOTHYECKUX (QYHKIIUM.

Kanonmnueckne (opMbl Jormdeckux BbIpakeHUU. CoBEpIICHHbIE TU3BIOHKTHBHBIC U
KOHBIOHKTUBHBIE HOPMaJIbHbIE (POPMBI, aJITOPUTMBI HMX TIOCTPOEHUS MO TaldIuue
UCTUHHOCTH.

Jlornyeckne  aneMeHTBl B cocTaBe  Kommbiorepa.  Tpurrep.  Cymmatop.
MHoropaspsaaeiii cymmarop. 1loctpoenne cxeM Ha JIOTMYECKHX JJIEMEHTAX IO 3aJaHHOMY
JIOTUYECKOMY BBIPAKEHUIO. 3AMKUCh JIOTHYECKOTO BBIPAKEHUS 110 JIOTHYECKOU CXEME.

[IpencraBieHne LENbIX 4YHCEN B NAaMITH KOMIIbIoTepa. OTPaHMYEHHOCTHh IMANa30Ha
yucel NpPU OrPaHUYEHUM KOJIMYECTBA paspsanoB. llepenonHenue paspsIHONM CETKH.
be33HakoBble W 3HAKOBBIC JaHHBbIC. 3HAKOBBIA OWT. JIBOMYHBIA JTOMOJHUTEIBHBIN KO
OTPULIATENBHBIX YUCET.

[TobuToBbIE JIOTMUYECKHE omepauuu. Jlornuyeckuil, apupMeTHYecKuii U UUKINYECKHUM
casurd. [lludposanue ¢ moMoripro mOOUTOBOM onepanuu «uckiatovatoiee NI,

IIpeacraBneHre BELIECTBEHHBIX YHCEN B IMAMSATH KOMIIBIOTEpA. 3HAYallas 4acTb U
nopsiiok  yucna. Jluama3oH 3HA4YeHHW BeEIIECTBEHHBIX uuced. [IpobimeMbl xpaHeHUsS
BEILIECTBEHHBIX YHCEJ, CBSI3aHHBIE C OIPAHMYEHUEM KOJMYECTBA pa3psAoB. BrimosHeHHe
ornepauuii ¢ BEIECTBEHHBIMU YUCIIAMH, HAKOILJIEHUE OIIUOOK MTPU BBIYUCICHUSX.

AJITOPUTMBI H IPOTPAMMHMPOBAHHE

OnpeneneHre BO3MOXKHBIX PE3YJIbTaTOB padOThI MPOCTEUIINX AITOPUTMOB YIIPaBJICHHUS
WCTIOJTHUTEIISIMA U BBIYMCIMUTENBHBIX aJITOpUTMOB. OrpeneneHne MCXOAHBIX JAaHHBIX, MPU
KOTOPBIX AJITOPUTM MOKET JaTh TpeOyeMblil pe3yibTar.

Otansl pemieHus 3aaa4 Ha KomnbroTepe. MHCTpyMeHTanbHBIE CPENCTBA: TPAHCIATOP,
OTIaIuuK, TpodumupoBmuK. KoMmmwisiiuss M WHTEprpeTanus mporpamm. BupTyanbHbie
MAaIlIUHBI.

WNurerpupoBanHas cpena pazpaboTku. Meroasl OTianku mporpamm. Mcrnoib3oBaHue
TpacCUpOBOYHBIX TaOnul. OtTnagouyHbli BbIBOA. IlomiaroBoe BBIOIHEHHE MPOTPaAMMBI.
Touku ocranosa. [IpocMoTp 3HaUEHUI IEPEMEHHBIX.

A3k porpammupoBanus (Python, Java, C++, C#). Tunbl JaHHBIX: IIEIOYNCIICHHBIE,
BEILIECTBEHHbIE, CHUMBOJIbHBIC, Jiornueckue. BerBnenus. CrnoxHbie yciaoBus. LMkl ¢
ycinoBueM. Llukibl 1o mnepeMeHHOW. B3anmo3aMeHSeMOCTh pa3iIUYHBIX BHUIOB LHKIOB.
NuBapuant nukiaa. CoCTaBlIEHHE LHKJIA C MCIOJb30BAHUEM 3apaHEe OMNPENEIEHHOTO
VHBapUaHTa LUKJIA.

JlokymeHTHpOBaHue nporpamMm. HMcnosnb3zoBanue kommeHtapueB. Iloaroroska
OMMUCAHUS NPOrpaMMbl U UHCTPYKLIHH JIJIS TTOJIb30BATENS.



AAroput™bl 00pabOTKH HATypaJbHBIX YHCEN, 3aMMCAaHHBIX B MO3UIIMOHHBIX CHCTEMAax
CUMCIICHUs: pa30HeHue 3amicH 4Yucia Ha OTHEIbHbIE LU(PBI, HAXOXKICHHE CYMMBbI M
nmpou3BeeHUs 1UPp, HaX0XKACHUE MaKCUMaJIbHONW (MUHUMAaJIbHOMN ) ITUPHI.

HaxosxeHnue Bcex MpOCTBIX YMCEN B 3aJlaHHOM Auana3oHe. [IpencraBieHue uucia B
BUJIe HA0Opa MPOCTHIX COMHOKUTENEH. ANTOPUTM OBICTPOTO BO3BEACHUS B CTEIICHD.

OOpaboTka MAaHHBIX, XpaHsmuxcs B (Qaitnax. TexcToBble W JBOWYHBIC (DANITBI.
daitnoBreie nepemMeHHbIe ((haiinoBeie ykazaTenn). Utenue u3 Qaitna. 3anuce B daiii.

Pa3buenune 3amaun Ha mnoxzamaun. I[loamporpammsbl (mpouenaypsl M (QYHKIUH).
Pexypcus. PexkypcuBHble 00BbekThl ((ppaxTansl). PexypcuBHble mporeaypbl ¥ (GyHKIUH.
Hcnonp30BaHue cTeKa AJisi OPraHU3alMi PEKYPCUBHBIX BHI30BOB.

Ucnonb3oBanue cTaHIapTHONW OMOIMOTEKHU sA3bIKa nporpammupoBanus. [loaknoueHue
OMOIMOTEK MOAPOrpaMM CTOPOHHUX Mpou3BoauTENeH. MOy IbHBINA NPUHIUI TOCTPOCHHUS
IPOrPaMM.

Yucnennsie MeToabl. TouHOE M MPHOIIKEHHOE pelIeHUs 3a1aui. YNCIeHHbIE METOIbI
pelieHusl ypaBHEHU: MeToja mepedopa, MeToi MOJOBHUHHOro aeneHus. [Ipubmmxénnoe
BBIUMCIICHUE JUIMH KPHUBBIX. Bprumcienue muomane (uryp ¢ MOMOIIBIO YHCICHHBIX
METOJIOB (METOJ MpSIMOYTOJIBHUKOB, MeTon Tparneuui). [louck makcumyma (MUHUMYyMa)
(GYHKIIMU OJHOW MEPEMEHHON METOAOM MOJIOBUHHOIO JAEJICHUSI.

OOpaboTka CUMBOJIBHBIX JaHHBIX. BCTpoeHHBIE (YHKIMH S3bIKa TMPOTPAMMHUPOBAHUS
1U1st 00pabOTKM CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00PAOOTKH CHMBOJIBHBIX CTPOK: MOJCYET
KOJIMYECTBAa MOSBJIEHUI CHMBOJA B CTPOKE, pa30OMEHHE CTPOKH Ha CJIOBa MO MPOOEIbHBIM
CHMBOJIaM, MOUCK MOACTPOKH BHYTPU JTAHHOM CTPOKH, 3aMEHA HAWJIEHHOM IOJICTPOKU HA
Apyrylo CcTpoky. I'eHepaisi Bcex CJIOB B HEKOTOPOM ayipaBUTE, YJIOBJIETBOPSIOLINX
3aJlaHHbIM orpaHndeHusM. [IpeoObpasoBanue yncia B CHMBOJBHYIO CTPOKY U 00paTHO.

MaccuBbl U MOCIENOBATENBHOCTH YKCeN. Bbluncienre 0000MIEHHBIX XapaKTEPUCTUK
AJIEMEHTOB MacCHBa WJIM YHUCIOBOM MOCIIENOBATEILHOCTH (CyMMBI, IPOU3BEACHUS, CPEAHETO
apu(pMeTUYECKOro, MUHUMAJIBHOTO U MAaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB,
YIOBJICTBOPSIONIMX 3aJaHHOMY YCJIOBHIO). JIMHEWHBIM MMOWMCK 3aJaHHOTO 3HAYCHUS B
MacCHBe.

CopTupoBka ogHOMepHOro MaccuBa. IIpocTbie MeToABl COPTUPOBKHU (METO/ MY3bIPHKaA,
METOJl BBIOOpa, COpTHUpOBKa BcTaBKamu). COpPTHpPOBKa ciusiHUEM. BbICTpas copTHpoOBKa
maccuBa (anroputM QuickSort). JIBonyHbII TOUCK B OTCOPTHPOBAHHOM MAaCCHBE.

JIBymMepHble MaccHuBBbl (MaTpHIlbl). AJITOPUTMBI O00paOOTKH JBYMEPHBIX MAaCCHUBOB:
3aMoJHEHUE JBYMEPHOTO YKMCIOBOI'O MACCHBA IO 3aJaHHBIM MpaBHJIaM, MOUCK AJIEMEHTA B
JIBYMEPHOM MAacCCHBE, BBIUMCICHHE MaKCUMyMa (MHUHHUMyMa) M CYMMBbI 3JEMEHTOB
JBYMEPHOI'O MAacCHBa, IEPECTAHOBKA CTPOK M CTOJIOLIOB IBYMEPHOI'O MacCHBa.

NupopmanuoHHbIe TEXHOJIOIHH

TekcroBblil nporeccop. Pepaktuposanue u popmatuponanue. [Iposepka opdorpaduu
u rpammaTtuku. CpeAcTBa MoMcKa U aBTO3aMEHbI B TEKCTOBOM Mpolieccope. Vcnonb3oBanue
ctuiieil. CTpyKTYpUpPOBaHHBIE TEKCTOBbIE TOKyMEHThl. CHOCKH, ornaBieHue. KomnexkTuBHas
pabota ¢ npokymeHTamMHu. WHCTpyMEHTBHI pPEIEH3UPOBaHUS B TEKCTOBBIX IPOLIECCOPAX.
Oo6naunbie cepBuchl. [lenoBas nepenucka. Pedepar. [IpaBuna nuTtupoBaHus ICTOUHUKOB U



odopmiienus: Oubnmorpapuuecknx ccbuiok. OpopmiieHne Crrcka JUTEpaTypbl. 3HAKOMCTBO
C KOMIBIOTEPHOM BEPCTKOM TEKCTa. TEeXHHYEeCKHME CpencTBa BBOAA  TEKCTAa.
Crienmanu3upoBaHHbIE CPEJICTBA PETAKTUPOBAHNUS MaTEMAaTHUYECKUX TEKCTOB.

Ananu3 gaHHbIX. OCHOBHBIE 33Jlaud  aHajiu3a JaHHBIX: [IPOrHO3MPOBAHHUE,
Kinaccudukanus, KiaacTepuszauus, aHauu3 OTKJIOHeHuH. IlocienoBarenbHOCTh peleHUs
3a/a4 aHaju3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA W OLIEHKA KauyecTBa JAHHBIX,
BbIOOp W/WIM TOCTPOEHUE MOJAENH, IMPEeoOpa3OBaHUE [aHHBIX, BHU3yallM3allUs JaHHBIX,
UHTEpIIpeTanus pe3ypTaToB. [I[porpaMmmHbIe cpeicTBa U MHTEPHET-CEPBUCHI AJI1 00pabOTKU
U MpEeACTaBICHUS JaHHBIX. bonpine nanHsle. MammHHOe oOyueHue. VHTemIeKTyalbHbIHI
aHaJIU3 JaHHBIX.

AHanu3 JaHHBIX C TOMOIIBIO 3JEKTPOHHBIX TAOMUL. BhluMcieHne CymMMbl, CPEeIHETO
apumeTnyeckoro, HauOOJBIIETr0 (HAUMEHBIIET0) 3HAYCHUs [uana3oHa. BelumcieHue
K03 uLMeHTa KOPPEesIUK ABYX pAAOB AaHHbIX. [locTpoeHne cTonduaTeiX, JMHEHUATHIX U
KpyroBbix auarpamm. Iloctpoenue rpadukoB ¢pynkuuii. [londop IMHMM TpeHIa, penieHue
3aJ1a4 IPOTHO3UPOBAHUS.

YuclieHHOE pellleHne YPaBHEHHI ¢ TOMOLIbI0 oaOopa napamerpa. OnTuMu3zanus Kak
MOMCK HAaWIy4dlIero peleHus B 3aJaHHbIX yciaoBusX. lleneBas (QyHKUMs, OrpaHUYEHUS.
JlokanbHble U I100AJIbHBI MUHUMYMBI 11€7I€BOM (pyHKIMU. PenieHne 3a1a4 onTUMHU3aluu ¢
MTOMOILBIO 3JIEKTPOHHBIX TAOJIHLI.

11 KITACC

Teoperuyeckne 0CHOBbI HHGOPMATHKHU

Teopetnueckrue MOAXOAbl K OLIEHKE KOJUYECTBA MH(pOpMaluu. 3aKOH aJJJUTUBHOCTU
undopmaruu. Gopmyna Xaptm. Uadopmanus u BepositHocTh. Dopmyna [llenHnona.

Anroputmbl cxatua JaHHbIX. Ajroput™ RLE. Anroputm Xaddmana. Aaroputm
LZW. Anroputmsl ckaTus AaHHBIX C MOTEPSAMHU. YMEHbIIEHUE TIIyOWHBI KOJIWPOBAHUS
nBeTta. OCHOBHBIC Hjen anropuTMoB cxatust JPEG, MP3.

CkopocTb nepefaur JaHHbIX. 3aBUCUMOCTb BPEMEHH Mepeaayr OT WH()OPMALMOHHOTO
0o0BéMa JaHHBIX M XapaKTEPUCTHK KaHajla CBs3U. [[pUYMHBI BOSHHUKHOBEHHUS OIIMOOK TIPH
nepefade JaHHbIX. Kopbl, mno3BojsiomMe OOHApYKMBaTh M HMCHPABISTH OUIMOKH,
BO3HMKAIOIIMEe TpH TmepeAade AaHHbIX. Paccrosnue Xosmmunra. KopumpoBanue c
rmoBTopeHreM outoB. Koasl XamMMmuHra.

Cuctrembl. KommoneHThl cuctembl W uX B3aumoneictBue. Cuctemubiii 3¢ GheKT.
VYrpasienue kak nHOOPMaIMOHHBIN nporiecc. OOpaTHas CBS3b.

Mopenu wu wmopenupoBanue. llenb MopenupoBanusi. COOTBETCTBUE  MOJEIH
MOJIEIUPYEMOMY OOBEKTY WM MpoUecCy, Ledu MojaenupoBanus. DopManuzaius
MPUKIIAJIHBIX 3a]1a4.

[IpencraBienue pe3ynbTaToB MOJEIMPOBAHUS B BHJIE, YJOOHOM il BOCHPUSATHSA
yenoBekoM. ['paduueckoe npencTaBiaeHue JaHHbBIX (CXEeMbl, TAOIHIIbI, FpadUKn).

I'padsr. OcHoBHBIe ToHATHS. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO MaTpPHII
CMEXHOCTH, BECOBBIX MAaTpHII, CIIUCKOB CMEXHOCTU. PemieHue anropuTMHYecKuX 3ajaad,



CBSI3aHHBIX C aHadn3oM TIpadoB (IIOCTPOCHHE ONTUMAIBHOIO MYTH MEXIY BEpLIMHAMU
rpada, onpesesieHne KOJIMYECTBa Pa3IMYHBIX MyTe MEXIY BEpIIMHAMH OPUEHTUPOBAHHOTO
aIUKJIMYecKoro rpaga).

HepeBbsi. bunapnoe gepeBo. [lepeBbsi mnoucka. CrnocoObl 00Xxoma JepeBa.
[IpencraBnenne apupMeTHUECKUX BBIpaXEHUN B BuAe nepeBa. [UCKpeTHbIE UTPBI JBYX
UTPOKOB ¢ ToJHON mH(popManumein. [locTtpoenue nepeBa mepedbopa BapHaHTOB, OMHMCAHHEC
CTpaTeTMu WIpbl B TaOJMYHOM (opMe. BBIUTPHINIHBIE W MPOUTPHIIIHBIE MO3UIIUH.
BriirpeliHbie cTpaTeruu.

CpencrBa HMCKYCCTBEHHOTO MHTe/UIEKTa. (CepBUCHI MAlIMHHOIO IE€peBOJa U
pacrio3HaBaHusi YCTHOW peuu. KorHutuBHbie cepBHCHL. WaeHTHudUKanus U TMOUCK
n300pakeHuii, pacno3zHaBanue Jul. CamooOywaromuecs cucteMbl. VckyccTBEeHHBIN
MHTEJUIEKT B KOMIIBIOTEPHBIX UIpax. Vcronb30BaHNE METOIOB HCKYCCTBEHHOTO MHTEIUIEKTA
B oOyuaroumx cucreMax. lcnonap3oBaHME METOJOB HCKYCCTBEHHOI'O MHTEJUIEKTa B
poGotorexHuke.  WHrepHer  Bemed.  IlepcriekTuBBl  pa3BUTUA ~ KOMIIBIOTEPHBIX
WHTEJUICKTYJIbHBIX cucTeM. HelipoHHbIe ceT.

AJITOPUTMBI U IPOrPAMMHPOBAaHUE

dopmanu3zanus NOHATUS anropuTMa. MamunHa TerOpUHTa KaKk YHUBEpCalbHAs MOJEIb
BbluncieHui. Te3zuc Yépua—TbropuHra.

OueHka CI0KHOCTU BhIUUCIEHUN. Bpemst paboTbl 1 00bEM HCIIONIB3yEMON MaMATH, UX
3aBUCUMOCTh OT pa3Mepa HCXOJHBIX JAaHHbIX. OIleHKa acUMOTOTUYECKOW CIIOKHOCTHU
QJITOPUTMOB. AJITOPUTMBI  TOJIMHOMHUAIIBHON  clokHOCTH. llepeGopHble  alrOpUTMBI.
[IpuMepbl pa3WyHBIX AITOPUTMOB PEUIEHUS OJHOM 3aJauM, KOTOPbIE MUMEIOT Pa3IMYHYIO
CJIO)KHOCTb.

[lonck mpocCThIX yucen B 3aJaHHOM JWAIa30HE C IMOMOIIBIO AITOPUTMA «PELIETO
Oparochenay.

MHuoropa3psigHbie LIeIble Yucia, 3a1a4d JUIMHHON apru(METHUKH.

CrnoBapu (accollMaTUBHBIE MACCHBBI, OTOOpaxkeHus). Xomi-tabnuiel. [loctpoenwue
an(aBUTHO-YaCTOTHOTO CJIOBAPS JJIA 3aIaHHOTO TEKCTA.

Creku.  AHamuM3  NPaBUJIBHOCTH  CKOOOYHOIO  BBIpOKEHHs.  Bbluncienue
apu(pMETUYECKOTO BBIPAKEHHUSI, 3aITUCAHHOTO B TOCTPUKCHOM opMme.

Ouepenu. Mcnosp3oBaHue ouepenn Jjisi BpEMEHHOIO XPaHEHUS JaHHbBIX.

AnroputMmsl Ha rpadax. [loctpoeHrne MUHUMaIbHOTO OCTOBHOTO JIEpEBa B3BEILIECHHOTO
CBA3HOTO HEOpUEHTUpOBaHHOTO rpada. KonuuecTBo pa3nuyHbIX MyTed MEXIY BEpIIMHAMHU
OpPUEHTHUPOBAHHOTO AIIMKINYECKOT0 rpada. Aaroputm JelKcTpsbl.

HepeBpsa. Peamuzanmss gepeBa € NOMOLIBKO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(bunapubie) nepeBbs. [locTpoenue mepeBa Juisl 3aAaHHOTO apU(DMETHUECKOTO BBIPAKCHHUS.
PekypcuBHble anroputmbel 06xona aepeBa. Vcmonb3oBaHue cTeka U odepeau sl 00xonaa
nepeBa.

JIluHaMU4ecKoe MPOrpaMMUPOBAHUE KAaK METOJ PELICHHS 3aJa4 C COXPAaHEHUEM
IIPOMEKYTOUHBIX  pE3yJIbTaTOB. 3aJaud, peliaeMble C TOMOILIBI0 JHHAMHUYECKOrO
MPOrPaMMHUPOBAHHUSA: BHIYUCICHUE PEKYPCUBHBIX (DYHKIIHM, MOACYET KOJTUIECTBA BAPUAHTOB,
3a/1a4M ONTUMU3ALNH.



[Tonsitue 06 O0OBEKTHO-OPUEHTUPOBAHHOM MPOTpaMMHUPOBAHUU. OOBEKTHI U KIIACCHI.
CpoiictBa u MeTonbl 00BEKTOB. (OOBEKTHO-OPUEHTUPOBAHHBIN aHanu3. PaspaboTka
OporpaMM Ha  OCHOBE  OOBEKTHO-OPUEHTHUPOBAHHOTO  moaxoja. Mukancymsius,
HacJeI0BaHuE, MOJIUMOPHU3M.

Cpensr OpIcTpOii pa3padboTku mporpamm. [IpoektupoBanne uHTEpdEiica mMoIb30BaATENS.
Hcnonp30BaHre TOTOBBIX YIIPABISIEMBIX JIEMEHTOB JIJIs1 TIOCTPOCHUS HHTEepdeiica.

00630p s36IKOB TporpamMmupoBanus. [loHsATHE 0 MapagurMax NporpaMMUpPOBaHUSI.

HNudopManuoHHbIE TEXHOJIOTMH

OTanbel  KOMIBIOTEPHO-MATEMATUYECKOTO  MOJICIMPOBAHUS: IOCTAHOBKA  3a/IayH,
pa3paboTKa MOJI€NM, TECTHPOBAHWE MOJEIH, KOMIIBIOTEPHBIA HKCIIEPUMEHT, aHaJIu3
pPE3yIABTATOB MOJEIUPOBAHHUS.

JluckpeTuzanusi MpU MATEMATUYECKOM MOJIEIUPOBAHUU HEMPEPBIBHBIX IPOIECCOB.
MopenvupoBanue ABWKEHHUS. MojenupoBaHue OMOJIOTHYECKUX CUCTEM. MaTemaTudecKkue
MOJIEIU B SKOHOMHUKE. BBIUNCIUTENbHBIEC SKCIIEPUMEHTHI C MOJICIISIMHU.

OO6paboTka pe3yabTaTOB SKCIEPUMEHTA. MeToJ HauMeHbIIUX KBajapaToB. OlieHka
YUCJIOBBIX MapaMeTpOB MOJEIUPYEMbIX OOBEKTOB U MpoleccoB. BoccraHoBieHUe
3aBUCHUMOCTEN MO pe3yJIbTaTaM IKCIIEPUMEHTA.

Bepostanoctasie Mopenu. Metonsl Monte-Kapno. MIMuTanMoHHOE MOJEIUPOBAHHUE.
CucremMbl MaccoBOTO 00CTYKUBaHUS.

Tabnuunbie (pensuyoHHbIE) 0a3bl JaHHBIX. Ta0nuIla — MpeaCTaBICHUE CBEICHUI 00
OIHOTHUIHBIX 00BbekTax. Iloie, 3amucek. Kimrou tabaunel. Pabora ¢ roroBoi 0a30i JTaHHBIX.
3anonHenue 0a3bl gaHHBIX. [loWck, copTupoBka W (uiIbTpalus JaHHBIX. 3ampoCchl Ha
BBIOOPKY JaHHBIX. 3aMpOChl ¢ TapamMeTpaMu. Beraucisiempie moss B 3amnpocax.

MHoroTabinunbie 06a3bl TaHHBIX. TUMBI CBSI3e MEXIy TaOiauiamu. BHenmHui kirod.
[lemocTHOCTH 0a3bl JAHHBIX. 3aMPOCHl K MHOTOTAOJIMYHBIM 0a3aM JaHHBIX.

Nnrepuer-npuwioxenus. [loHsTne O CepBEpHOM M KIMEHTCKOM 4YacTsaX caura.
TexHONOTUsI «KIMEHT — cepBep», €€ NOCTOMHCTBA U HegocTaTku. OcHOBHI si3bika HTML u
kackanubix Tabymi cruwied (CSS). Cuenapum Ha si3pike JavaScript. ®opmbl Ha BeO-
CTpaHHIIE.

Pa3memienne BeO6-caliToB. Y cayra XocTuHra. 3arpys3ka (haijioB Ha CauT.

BBon n300pakeHuii ¢ UCMOIB30BAHUEM PA3TUYHBIX TU(PPOBBIX YCTPOUCTB (LIMPPOBHIX
¢doToanmapaToB W MHKPOCKOIIOB, BHJEOKaAMEp, CKaHEPOB U JPYTUX YCTPOWCTB).
I'paduueckuit  penmaktop. Pazpemenue. KanpupoBanue. HWcnpapieHue mNepCreKTUBHI.
I'mcrorpamma. Koppekius ypoBHeH, koppekius 1Beta. OOeciiBeunBaHUE I[BETHBIX
n3obpaxkennii. Perymn. Pabora ¢ o0nactsamu. OMIbTpHI.

Muorocnoitabie n3odpaxenus. TexcroBsle cnon. Macka cinos. Kananel. Coxpanenue
BblieNieHHONW o6Omactu. [loaroroBka wimocTpaumii ans BeO-calTOB. AHUMHpPOBAaHHbBIC
M300paKeHus.

Bekropnas rpaguka. [Tpumutusel. 3MeHeHne nopsaka 3jaeMeHTOB. BripaBHHMBaHUE,
pactpenenenue. ['pynnuposka. Kpussie. @opMaTsl BEKTOPHBIX PUCYHKOB. Mcnonb3oBanue
KOHTYpOB. BekTopu3zaiius pacTpoBbIX H300pakeHUH.



[IpuHUMITBI HOCTPOECHMS U PEIAKTUPOBAHUS TPEXMEPHBIX Mojenel. CeToYHbIe MOJENH.
Marepuanbsl. MoaennpoBaHue HCTOYHUKOB OCBellleHns. KaMephl. AJJIUTHBHBIE TEXHOJIOTUU
(3D-mipunTepsl). [ToHATHE O BUPTYaTbHOMN PEaIbHOCTH M JAOMOJHEHHON PealbHOCTH.



INIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUs1 NTPOI'PAMMBI 110
WH®OPMATHUKE (YIJYBJEHHBI YPOBEHB) HA YPOBHE CPEJIHEIO
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3yAbTaThl OTPAKAIOT TOTOBHOCTh W CIIOCOOHOCTH OOYYarOIIUXCS
PYKOBOJCTBOBAaThbC C(HOPMHUPOBAHHOW BHYTPEHHEH TMO3UIMEH JUYHOCTH, CHUCTEMOU
IICHHOCTHBIX OpPHUEHTAIlMW, TMO3UTUBHBIX BHYTPEHHUX YOEKIEHUM, COOTBETCTBYIOUIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOro O0OIleCTBa, pacIIMPEHUE XKU3HEHHOTO OMbITa U
OTbITA JIEATETLHOCTH B MPOIECCE Pealn3alluid CPECTBAMU Yy4E€OHOTO MpeAMETa OCHOBHBIX
HAMNpaBJICHUN BOCIIUTATEIIBHON AEATEIIBHOCTH.

B pesynbrare uzydeHuss uHQOpMaTUKKM HA YPOBHE CpeHEro o0Iiero oopa3oBaHUs y
oOyyaromierocst 0ytyT copMUPOBaHBI CIEAYIOIINE TUIYHOCTHBIE PE3YJIbTATHI:

1) rpaxaaHCKOro BOCIIMTAHMS:

OCO3HaHUE CBOMX KOHCTUTYIMOHHBIX TpaB M OOA3aHHOCTEH, yBa)XEHHUE 3aKOHA H
MPaBOIOpPsiJIKa, COOJIOJCHUE OCHOBOIOJIATAIOIIUX HOPM HWH(POPMAIIMOHHOTO TpaBa |
nH(pOpMaITMOHHOM 0€301aCHOCTH;

TOTOBHOCTh TPOTHMBOCTOSITH MACOJOTHUU HKCTPEMHU3Ma, HAllMOHAIU3Ma, KceHodoOuwu,
JUCKPUMUHALUK 10 COLUUAJIBHBIM, PEIUTHO3HBIM, PACOBBIM, HAIlMOHAJIBHBIM MpPU3HAKAM B
BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTUYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIIEHUE K UCTOPUUYECKOMY HacJeuio, JOCTIKeHUsIM Poccun B Hayke,
HCKYCCTBE, TEXHOJIOTHSX, MOHMMAaHUE 3HA4YeHHs WH()POPMATUKH KaK HAyKH B >KU3HU
COBPEMEHHOT0 OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh ~ OIEHWBATh CHUTYallMi0 W TPUHUMATh OCO3HAHHBIC  PEIICHUS,
OpPUEHTHUPYSCh Ha MOPAJIbHO-HPABCTBEHHbICE HOPMbI M IIEHHOCTH, B TOM YHCJIE B CETH
UnrepHer;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAs ACTETUKY HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA;

CIIOCOOHOCTH BOCIIPUHHMMATH PA3JIMYHbBIE BUJIBI UCKYCCTBA, B TOM YHCJIE OCHOBAHHOTO
Ha UCTOJb30BaHUU UH(GOPMAIIMOHHBIX TEXHOJIOTHH;

5) pu3nuecKoro BOCIUTAHMS:

c(OpMHUPOBAHHOCTh 3I0POBOrO0 M 0Oe3omacHOro oOpa3a KU3HHM, OTBETCTBEHHOIO
OTHOIIEHUS K CBOEMY 3/I0POBBIO, B TOM YHUCJIE 3a CUET COOMIOACHUS TpeOOBaHU O€30TIacHOM
AKCIUTyaTaIl CPEICTB MH(POPMAITMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTH;

6) Tpy10BOIr0 BOCIMTAHUS



TOTOBHOCTh K AaKTHBHOM  JESATCIIBHOCTH TEXHOJOTHYECKOM M  COIMaJIbHOM
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUITUUPOBATh, INTAHUPOBATH M CAMOCTOSTEIILHO BBITTOTHATh
TaKYIO JCSATEIIHbHOCTB;

uHTEepec K chepaM ImpodecCUOHATIbHON JESATEILHOCTH, CBA3aHHBIM C MH(POPMATHKOM,
MpPOTpaMMHUPOBAaHUEM W HMH(POPMAIMOHHBIMH  TEXHOJOTUSMH, OCHOBAaHHBIMH  Ha
JTOCTIKECHUSIX HayKd WHPOPMATHUKH M HAYYHO-TEXHUYECKOTO MPOTPECCa, YMEHHE COBEPIIATh
OCO3HaHHBIA BBIOOP OyayImied mpodeccuu U peaqru30BbIBAaTh COOCTBEHHBIC >KU3HCHHBIC
TUIAHBI;

TOTOBHOCTH M CIIOCOOHOCTBH K 00pa30BaHMIO U caMOOOPa30BaHUIO Ha MPOTSKEHUU BCE
JKU3HU,

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

OCO3HaHME TJI00ABPHOTO XapaKTepa PKOJOTHUYECKUX MPoOJieM M MyTel MX pelieHHs, B
TOM YHUCJIE C Y4ETOM BO3MOXKHOCTEH NMH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH;

8) HeHHOCTH HAYYHOI0 O3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAyKH, JOCTIDKEHHUSM HAyYHO-TEXHHYECKOTO TMporpecca U OOIECTBEHHOU
MPaKTUKKA, 3a CYET IMOHMMAHHUS POJM HWH(POPMAIMOHHBIX PECypcoB, HHOOPMAIIMOHHBIX
MPOIECCOB M HMH(OPMAIIMOHHBIX TEXHOJOTHH B YCIOBUSX IM(poBoOi TpaHchopMamum
MHOTHUX c(hep KU3HU COBPEMEHHOIO O0IIECTBA;

OCO3HAHWE IIEHHOCTH HAYYHOW AEATEIBHOCTH, TOTOBHOCTH OCYILECTBIATH MPOECKTHYIO
1 UCCIIEA0BATENIbCKYIO AEATEILHOCTh MHINBUYaIbHO U B TPYIIIIE.

B mnpomecce AOCTHKEHHS JIMYHOCTHBIX pE3YJbTATOB OCBOCHUS IPOrpaMMBbl IO
nHpopMaTHKe Yy OOydYarOlIUXCS  COBEPIICHCTBYETCS  OMOIMOHAJIBHBIA  HMHTEIIEKT,
npenoararnuil chopMUPOBAHHOCT:

CaMOpEryJIMPOBAHUS, BKJIIOYAIOIIETO CaMOKOHTpPOJIb, YMEHUE PUHUMATD
OTBETCTBEHHOCTh 3a CBOE IOBEJCHHUE, CIIOCOOHOCThH aIallTUPOBATHCS K IMOIMOHAIBHBIM
M3MEHCHHSAM U TIPOSBIISATHh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHUBAILIMU, BKJIIOYAIOIICH CTPEMJICHUE K JOCTHKEHHUIO LIEJIU U YCIEXY,
ONTHUMU3M, UHUIIMATUBHOCTh, YMEHUE JIEMCTBOBATH, UCXO/ISI U3 CBOMX BO3MOXHOCTEM;

AMITATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh AMOIMOHAILHOE COCTOSIHUE JIPYTHX,
VUYUTBHIBATh €T0 MPHU OCYIICCTBICHHH KOMMYHHKAIIUH, CIIOCOOHOCTH K COYYBCTBHIO U
COIEPEKNBAHUIO;

COITMAJIbHBIX HABBIKOB, BKIIOYAIOIIMX CIOCOOHOCTh BBICTPAaUBaTh OTHOIICHUS C
JIPYTUMH JIFOABMU, 3a00TUTHCS, TIPOSIBIISATH HHTEPEC U pa3peiiaTh KOHMIUKTHI.

METANPEAMETHBIE PE3YJIBTATHI

B pesynbraTe m3ydeHus nHGOPMATUKH Ha YPOBHE CPEIHETO OOIIEro oOpa3oBaHUS Y
oOyyarorierocss OyayT chOpPMHPOBAHBI METANPEAMETHBIE PE3yJIbTaThl, OTPAKCHHBIE B
YHUBEPCAIBHBIX YYEOHBIX JICHCTBUSX, a MMEHHO — II03HABATCIIbHBIC YHHBEPCAIbHBIC
yueOHbIC IEHCTBHS, KOMMYHHKATHBHBIC YHUBEPCAIbHbIC YUCOHBIC JICHCTBUS, PETYJISATHBHBIC
YHUBEpCAJIbHbIC yUCOHBIC JICUCTBHS, COBMECTHAS JEATCIIBHOCTD.



Ilo3naBaTebHBbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS

1) 6a30BbIe JIOrHYECKHE TeHCTBHUA:

CaMOCTOSTEIIbHO (POPMYJIMPOBATh U aKTyaIM3UPOBATh MPOOJIEMY, pacCMaTpuBaTh €
BCECTOPOHHE;

yCTaHaBJIMBAaTh CYIIECTBEHHBIA TMPU3HAK WJIM OCHOBAaHUS JUIsl  CPaBHEHWS,
KJaccupuKanuu U 0000IIeHHUS;

ONpEeNeNATh 1ENH NeATEeIbHOCTH, 3a/1aBaTh apaMeTPhbl U KPUTEPUU UX IOCTHKCHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH U TIPOTUBOPEUUS B PACCMATPUBACMBIX SIBJICHUSX;

paspabaThiBaTh IUIaH pEIICHUS MPOOJEMBI ¢ y4E€TOM aHaIW3a HMMEIONMIUXCS
MaTepHaIbHBIX U HEMAaTepUAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JCSATEIBHOCTh, OIEHUBATh COOTBETCTBUE PE3YJILTATOB IIEIISIM,
OIICHWBATh PUCKH TOCIICICTBUN ACATEILHOCTH,

KOOPJIWHHUPOBATh W BBIMOJHATH PabOTy B YCIOBHSX PEATbHOTO, BHPTYAIBHOTO H
KOMOWHHPOBAaHHOTO B3aWMO/ICHCTBUS,

pPa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 0a30BbI€e HCCIIEI0BaTEIbCKHE AeiiCTBUA:

BIIQJICTh HABBIKAMHM  YUEOHO-HCCIICOBATEIIBCKON W TMPOEKTHOW  JICSITEIBHOCTH,
HaBBIKAMH pa3pelieHus] MpoOIeM, CIOCOOHOCThIO M TOTOBHOCTBHIO K CaMOCTOSITEIIEHOMY
MOMCKY METOJIOB pEHICHUS] MPAKTHUYECKUX 3a/lad, MPUMEHEHUIO pPa3IUYHBIX METOOB
MMO3HAHUS,

OCYIIECTBIISITh PA3IMYHBIC BUIBI JIEATEIHHOCTH MO TMOJYYSHHIO HOBOTO 3HAHUS, €ro
WHTEpIpETaInH, TPeoOpPa30BaHUIO U MPUMEHEHHIO B PA3IUYHBIX YUCOHBIX CUTYAIHsIX, B TOM
YHCJIC TIPU CO3AaHUH YUECOHBIX U COIMAIILHBIX TPOCKTOB;

dbopMHpOBaTh HAYYHBIM THUI MBIIUICHUS, BJIAJIETh HAYYHOM TEPMHUHOJOTUCH,
KJIFOUEBBIMU MOHSATUSIMU U METOJAMHU;

CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 33/1aud B 00pa30BaTEIbHON AESITEILHOCTH U
KU3HCHHBIX CHTYaIlHsX;

BBISIBIISITh TTPUYMHHO-CJICICTBEHHBIC CBSI3M M aKTyallM3WPOBATh 3aj/lady, BBIABUTATH
runote3y e€ pemieHusl, HaXOJUTh apryMEHTHI IS JOKA3aTelbCTBA CBOUX YTBEPKICHUH,
3a/1aBaTh MapaMeTPhl U KPUTEPUU PEIIICHUS,

aHAJIM3UPOBATh TIOJYYCHHBIC B XOJAC PCIICHUS 3aJadd Pe3yIbTaThl, KPUTHUCCKH
OIICHMBATh X JIOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OIICHKY HOBBIM CUTYAITUsIM, OIICHUBATh TPUOOPETEHHBIN OIBIT;

OCYIIECTBIISTh IIEeJICHANIPABICHHBIM MOUCK MEPEHOCA CPEJICTB M CIIOCOOOB JCHCTBUS B
poheCCUOHATIBHYIO CPENy;

yMETh TMEPEHOCUTh 3HAHUS B ITIO3HABATENBHYIO M MPAKTUYECKYIO OO0JacTH
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00IaCcTeH;

BBIJIBUTaTh HOBBIC WJEH, TpeaiaraTh OPUTHHAIBHBIC TOAXOABl M PEIICHUS, CTaBUTh
npo0JIeMbl U 33/1a4H, I0MYCKAIOIINUE aJbTEPHATUBHBIC PEIIICHUS.

3) pabora ¢c unpopmanueii:



BJIQ/JIETh HABbIKAMHU TIOJy4YeHHUS HMH(POPMAIMM M3 MCTOYHUKOB pA3HBIX THIIOB,
CaMOCTOSATENIbHO OCYLIECTBJIATh IOMCK, AaHAJIW3, CUCTEMATU3ALMI0 W HWHTEPHPETALHUIO
MH(POpPMAIUH Pa3INYHbIX BUJIOB U POPM MpEACTABICHUS;

CO3/1aBaTh TEKCTHl B PA3IMYHBIX (opMaTax ¢ y4€TOM Ha3HAuY€HUsA HHGOpPMALUU U
[EJICBON ayTMTOPUH, BBIOMpast ONTUMAIBHYIO (JOPMY MPEICTABICHHUS U BU3YyaTU3alluy;

OLICHUBATH JIOCTOBEPHOCTH, JIETUTUMHOCTh MH(OpPMALINU, €€ COOTBETCTBUE MPABOBBIM
1 MOPaJIbHO-3TUYECKUM HOpMaw;

UCIOJIb30BaTh CPEACTBA MH(POPMALMOHHBIX M KOMMYHUKAallMOHHBIX TEXHOJOTUH B
pEIIEHNN KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3allMOHHBIX 3a/1a4 C COOIIOJCHUEM
TpeOOBaHUII JPrOHOMHKH, TEXHHKM O€30MaCHOCTH, THUTHUEHBI, peCcypcocOepexeHMs,
MPaBOBBIX U ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

BJa/IeTh HAaBBIKAMM pACIIO3HABAHMUA U 3alllUThl MH(pOpMaluu, HHOOPMALMOHHOU
0€30MacCHOCTH JIMYHOCTH.

KOMMyHHKaTI/IBHLIe YHuUBEpPCAJIbHbIC yqeﬁﬂme IleﬁCTBHﬂ

1) oO1ienmue:

OCYILIECTBISATh KOMMYHHUKAIIUU BO BCEX cpepax KU3HU;

pacno3HaBaTh HeBepOaIbHBIC CPEJICTBA OOIEHHS, TOHMMATh 3HAYEHHE COITMATBHBIX
3HAKOB, PACIIO3HABAThH MPEINOCHUTKH KOHPIMKTHBIX CUTYaIlMil U CMATYaTh KOH(DIUKTHI;

BJIAJIETh PA3UMYHBIMU CIOCOOAMH OOIIEHUS U B3aUMOJCHCTBUS, apryMEHTHPOBAHHO
BECTH JUAJIOT, YMETh CMSIT4aTh KOH(MIUKTHBIC CUTYAIlUH;

Pa3BEPHYTO M JIOTUYHO M3JIaraThb CBOKO TOYKY 3PEHHUS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB.

2) coBMeCcTHAas 1eITeJIbHOCTD:

MMOHMMATh U UCIOJIb30BATh MPEUMYIIIECTBA KOMaHHON U MHAUBUTYaTLHON pabOTHI;

BBIOMpATh TEMATHUKY U METOJbl COBMECTHBIX JACHCTBHUU C yUETOM OOIIUX MHTEPECOB U
BO3MOKHOCTEHN Ka)KJIOT0 YiI€HA KOJUIEKTHUBA;

MPUHUMATh 1€ COBMECTHOW JAESATEIbHOCTH, OPraHU30BBIBATH U KOOPAUHUPOBATH
JNEUCTBUSL MO UX JOCTUKEHHUIO: COCTABJIAThH IUIAH JEHUCTBUHM, paclpelensiTh PO C YUYETOM
MHEHHUH y4aCTHUKOB, 00CYX/1aTh pe3yJIbTaThl COBMECTHON PabOTHI;

OIICHMBAaTh KauyeCTBO CBOETO BKJAJa W KaXJIOro YyYacTHUKA KOMAaHIbl B OO
pe3yabTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE MPOEKTHI, OLIEHUBATh UJIEU C MO3UIMU HOBU3HBI, OPUTUHAIIHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

OCYUIECTBJISITh MO3UTUBHOE CTPATErMYECKOE TOBEJICHUE B PA3JIUYHBIX CUTYyalUsX,
IPOSBIISITH TBOPYECTBO U BOOOpaKeHUE, ObITh MHULIUATHBHBIM.

PerynsiTuBHbIE YHHBepPCcaJbHbIe YueOHbIe 1elCTBUSA

1) camoopranuszanus:



CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATENBHYIO JIEATEIIbHOCTb, BBISIBIATH MTPOOJIEMBI,
CTaBUTh W (HOPMYJIUPOBATH COOCTBEHHBIE 3aJa4ll B OOpa30BaTEIbHOW NEATCITHHOCTH H
KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTaBJISATh IIJIaH pEUICHUST NPoOJeMbl C YUYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPEINOYTECHUN;

J1aBaTh OLICHKY HOBBIM CUTYAaIUsIM;

pacuIMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTCHUIH;

JieNaTh OCO3HAHHBIM BBIOOP, ApPryMEHTHUPOBaTh €ro, OpaTh OTBETCTBEHHOCTh 3a
pELICHHUE;

OIIEHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (OPMUPOBAHUIO M TMPOSIBICHUIO IIUPOKON HJPYIULIMM B Pa3HBIX
00JacTsX 3HAHUM, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHTYyallisiM, BHOCUTh KOPPEKTUBBI B JCATEIBHOCTh, OLICHUBATH
COOTBETCTBHE PE3YJIbTATOB LEIAM;

BJIaJICTh HABBIKAMU TO3HABATEIbHON pe(IEKCUH KaK OCO3HAHHUS COBEPIIAEMBIX
NEUCTBUI W MBICIUTEIBHBIX IPOILIECCOB, MUX PE3YJbTATOB M OCHOBAHWM, HUCIOJIb30BATh
puEMBI pedIeKCUH JIJIsl OLICHKU CUTYAIlMH, BHIOOpA BEPHOTO PEIICHUS;

OLICHUBATh PUCKH U CBOCBPEMEHHO ITPUHUMATH PEIICHUS MO0 UX CHUKEHHUIO;

MIPUHUMATH MOTUBBI U apPTYMEHTHI APYTHUX MPU aHATIM3E PE3YJIbTATOB JIESITEIbHOCTH.

3) npuHATHSA ce0s1 M IPYTrUX:

PUHUMATH ce0sl, MIOHUMast CBOU HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTUBBI M apPTYMEHTBI JPYTUX IPU aHAIU3€ PE3YJIbTATOB IESITEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3UIUU JPYTOTO YEIOBEKA.

HPEIMETHBIE PE3YJIbTATBI

B mpomecce usydenuss kypca uHbopMmaTtuku yriayonéHHoro ypoBHs 6 10 knacce
00y4JaroIuMucs OyIyT TOCTUTHYTHI CICAYIOIINE MPEIMETHBIC PE3YyIbTaThI:

BJIQJICHUE TPEJCTABICHUSIMU O POJU MH(OpPMAIMKM U CBSI3aHHBIX C HEH MPOIIECCOB B
MIPUPOJIC, TEXHUKE U OOIIECTBE, MOHATUAMH «MH(MOpPMaLUs, «KMHPOPMAITMOHHBIN TTPOIIECCY,
«CHCTEMay, KKOMITOHEHTBI CUCTEMBI», «CUCTeMHBIN YD PerT», «nHDOpMaAIITMOHHAS CUCTEMAY,
«CHCTEMa YIIpaBJICHUSY,

BJIaJICHUE METOJaMHu Toucka uHpopMamuu B cet MHTEepHET, YMEHUE KPUTHUYECKHU
OIIEHUBATh MH(OPMAIINIO, TTOJIydYeHHYI0 U3 ceTu HTepHeT;

YMEHHUE XapaKTepu30BaTh OOJBIIME AaHHbIC, MPUBOAUTH MPUMEPHl MCTOUYHUKOB HX
MOJIyYSHUS] U HATIPABJICHUS MCIIOJB30BaHMS, YMEHHE KIacCU(PUIIMPOBATh OCHOBHBIE 3a/1a4l
aHanu3a JaHHBIX  (MPOTHO3WPOBaHWE, KiaccU(UKaIus,  KIacTepw3alus, aHaIu3
OTKJIOHEHHUI), MOHUMATh IMOCJIEN0BATENLHOCTh PEIICHMs 3aay aHaldu3a JaHHBIX: cOop
NEPBUYHBIX JIaHHBIX, OYMCTKAa M OLIEHKa KayecTBa JAHHBIX, BHIOOp W/WUIU TOCTPOCHHE
MOJIeNH, TIpeoOpa3oBaHue JaHHBIX, BU3YaTU3allUs JAHHBIX, MHTEPIPETAINS PE3yJIbTaTOB;



MOHMMAaHUE OCHOBHBIX MPUHIIUIIOB YCTPOMCTBA U (PYHKIIMOHHPOBAHUS COBPEMEHHBIX
CTAaMOHAPHBIX M MOOWIBHBIX KOMIIBIOTEPOB, TEHACHIMI pa3BUTUS KOMIIBIOTEPHBIX
TEXHOJIOTHH;

BJIaJICHUE HaBBIKAMHU pPaOOThI C OINEpPAlMOHHBIMM CHUCTEMaMH, OCHOBHBIMHU BHUIAMHU
MIPOrPaMMHOT0 OOecTieueHust AJis PelIeHus] yU4eOHbIX 3a/1a4 10 BRIOPAHHOM CrielMaIn3alluy;

HaJU4Me MPEACTABICHUI O KOMIIBIOTEPHBIX CETAX M UX POJIH B COBPEMEHHOM MUDE, O
0a30BbIX MPUHIUIAX OpTraHU3alUi U GYHKIIMOHUPOBAHUS KOMIBIOTEPHBIX ceTel, 00 001X
OPUHIMIAX Pa3pad0TKU U PYHKIIMOHUPOBAHUSI HHTEPHET-TIPUIIOKECHUH;

NOHUMaHUE yrpo3 HWHGOPMAIIMOHHONW O€30MaCHOCTH, HCIOIb30BAHUE METOJIOB H
CPEACTB  MPOTUBOJCHUCTBUSL  ATUM  yrpo3aMm, COOJIOJIEHHME Mep  O€30IMacCHOCTH,
MpEeA0TBpALIAIOIIMX HE3aKOHHOE PacCIpOCTPAHEHUE NEPCOHAJIBHBIX IaHHBIX, COOIIOACHUE
TpeOOBaHUI TEXHUKH OE30MaCHOCTH U TMTHMEHBI MpU paboTe ¢ KOMIbIOTEpAMHU U JAPYTMMHU
KOMIIOHEHTaMU IIU(PPOBOTO OKPY>KEHUS, MOHUMAHHE IPaBOBBIX OCHOB HCIOJIb30BAaHUS
KOMITBIOTEPHBIX MPOrpaMMm, 0a3 JaHHBIX U paboThl B ceTh HTEpHET;

MMOHUMAHUE OCHOBHBIX MPHUHIUIIOB JAMCKPETH3ALMU Pa3IUYHbIX BUIOB MH(MOpMAIIUH,
YMEHUE OIpeAessITh HH()OPMAIMOHHBIA OOBEM TEKCTOBBIX, IPaUUECKUX U 3BYKOBBIX
JAHHBIX TPHU 33JaHHBIX IIapaMeTpax JAUCKPETH3alUU, YMEHHE OIPEIEISITh CPEIHION0
CKOPOCTh I€pelayd JaHHBIX, OLEHWBATh M3MEHEHHE BPEMEHHU IEepeJadyd IIPU W3MEHEHUU
MH()OPMATMOHHOTO 00bEMA TAHHBIX M XapaKTEPUCTUK KaHaNa CBSI3U;

YMEHHE MCHOJb30BaTh MPU PEUICHUH 33/Ja4 CBOMCTBA MO3UIIMOHHOW 3allMCH YHCET,
QIropuTMa MOCTPOEHUS 3aIMCU YHUCJIa B MO3ULUUOHHOW CHUCTEME CUYHUCIIEHMS C 3aJaHHBIM
OCHOBAaHMEM M IIOCTPOEHHUS 4YHUCJIA MO CTPOKE, COJAEpXKalled 3amuch 3TOr0 4YUCiIA B
MIO3WLIMOHHOM CHUCTEME CUHCIEHUS C 3aJaHHBIM OCHOBAaHUEM, YMEHUE BBIIIOIHATh
apu(pMeTHYEeCKre ONEPALMH B MO3UIIMOHHBIX CHCTEMaX CUUCIICHMUS;

YMEHHUE BBINOJHATh NPEeoOpa3oBaHUs JIOTHYECKUX BBIPAKEHUH, HCIONb3YS 3aKOHBI
anreOppl JIOTUKH, YMEHHE CTPOUTH JIOTUYECKOE BBIpAKEHHE B JIU3BIOHKTHUBHOW U
KOHBIOHKTHBHON HOpMajbHBIX (hOpMax MO 3aJaHHOW TaliMile MCTMHHOCTH, HCCIEI0BAThH
00JIaCTh MCTHUHHOCTH BBICKA3bIBAHMSI, COJEPIKAIIEr0 IMEPEMEHHBIE, PEllaTh HECIOXKHbIE
JIOTUYECKHUE YPABHEHUS U CUCTEMBI YPaBHEHUI;

NoHUMaHue 0a30BBIX AJITOPUTMOB OOpPAOOTKH YMCIOBOM M TEKCTOBOM HH(MOpMAIIU
(3amuch yucen B MO3UIMOHHON CHUCTEME CUUCIEHUS, HAXOXJICHHE BCEX IMPOCTHIX YUCEN B
3aJJaHHOM JHara3oHe, o0paboTKa MHOTOPA3pPSIHBIX LETbIX YHCEN, aHaJIU3 CHUMBOJIbHBIX
CTPOK M JPYrHX), aJrOPUTMOB IOMCKA M COPTUPOBKH, YMEHHUE OIPEACNATh CIO0XHOCTb
M3Yy4aeMbIX B Kypce 0a30BbIX aJITOPUTMOB (CYMMHUPOBAHKE 3JIEMEHTOB MacCHUBa, COPTUPOBKA
MaccuBa, NepeOOpHBIE aNTOPUTMBI, IBOMYHBINA MOWCK) U MPUBOAUTH MPUMEPHI HECKOJIBKHX
AITOPUTMOB PA3HOU CIIOKHOCTH JJIsI PELICHMS OJTHOM 3a/1a4H;

BJIaJICHHE YHHUBEPCAIBHBIM SI3IKOM IPOrpaMMHpOBaHUs Bbicokoro ypoBas (Python,
Java, C++, C#), npeacraBieHusMu O 0a30BBIX THUMNAX JAaHHBIX M CTPYKTypax JaHHBIX,
YMEHHUE HCIOIb30BaTh OCHOBHBIE YIPABISIIONIME KOHCTPYKIMH, YMEHHE OCYIIECTBISThH
aHaJIU3 NPEIJIOKEHHOM NpPOrpaMMbl: ONPENEATh Pe3yJbTaTbl padOThl MPOrpaMMbl IPH
3a/laHHBIX MCXOAHBIX JAHHBIX, OMNPENENATh, NPU KaKUX HMCXOAHBIX JAHHBIX BO3MOYKHO
MOJIy4eHHE YyKa3aHHBIX pe3yJbTaTOB, BBISABIATH JaHHbIE, KOTOpPbIE MOTYT HPHUBECTH K



omuOKke B pabore mporpammsbl, (OPMYIHUPOBATH MPEIIOKEHUS IO  YIYYIICHUIO
POrpaMMHOTO KOJIa;

yYMEHHUE CO3/1aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE TOKYMEHTHI U IEMOHCTPAIIMOHHBIE
MaTepHalibl C HMCIOJb30BaHUEM BO3MOKHOCTEH COBPEMEHHBIX NPOrPAMMHBIX CPEICTB H
00JIaYHBIX CEPBHCOB;

YMEHHE HCIIOJIb30BaTh JJIEKTPOHHBIC TaONMUIBl JUIA aHaiu3a, MPEACTABICHUS W
0o0pabOTKM JaHHBIX (BKJIIOYash BBIUMUCICHUE CYMMBbI, CpPEIHEro apu(mMeTH4YecKoro,
HauOOJBIIETO0 W HAWMEHBIIEr0 3HAYCHHM, pelIeHHuEe YpaBHEHMM, BBHIOOp ONTHUMAIbHOTO
penieHus1, no00p JUHUK TPEH A, pEeIICHUE 3a]1a4 MPOTHO3UPOBAHNUSA ).

B mpouecce usydenus kypca uHpopMmaTtuku yriyonéHHoro ypoBHs 6 11 knacce
oOydaromuMucs OyAyT JOCTUTHYTHI CJICAYIOIINE TPEIMETHBIC PE3yIbTATHI:

YMEHHE CTPOUTH HEPABHOMEPHBIE KOJIbI, JOIYCKAIOLINE OAHO3HAYHOE JIEKOJAUPOBAHUE
cooO1eHul (MpepUKCHBIE KObI), UCIOJIB30BATh MPOCTEHIINE KO/BI, KOTOPbIE MO3BOJISIIOT
OOHapyXMBaTh W HCHOPABIATH OMMOKM TpU Tepenade JaHHBIX, CTPOUTH KO,
o0ecreunBarONKA HAUMEHBIIIYIO BO3MOKHYIO CPEIHIOI0 JJIMHY COOOIICHUS TIPH W3BECTHOM
4aCTOTE CUMBOJIOB, TOSICHSTH MIPUHIIUITBI pA0OTHI MPOCTHIX aITOPUTMOB CXKATHUS TaHHBIX;

YMEHHME pellaTh aJrOpUTMUUYECKUE 3a/ladyM, CBSI3aHHBIE C aHAIU30M rpadoB (3agauu
MOCTPOCHHUS ONTUMAIBHOIO IMyTH MEXIy BepIIMHaMu rpada, ONpeiesieHUus KOJIU4eCTBa
pa3IMYHBIX MyTeH MEXIy BEpUIMHAMH OPUEHTHPOBAHHOTO AIIMKIMYECKOTO rpada), yMeHHe
WCIIONIb30BaTh JIEPEBbsl TMPU aHAIM3€ M TIOCTPOCHWH KOAOB W JUIsl TIPEACTAaBIICHUS
apu(MeTHyeCKuX BhIpAXKEHU, IPU PELICHUH 3aa4 MOUCKA U COPTUPOBKH, YMEHUE CTPOUTD
JIepEBO UTPHI MO 3a/laHHOMY aJTOpPUTMY, pa3padaTbiBaTh U OOOCHOBBIBATH BBIUIPHIIIHYIO
CTPaTEruio Urpbl;

yMeHHE pa3pabaTbiBaTh M pPEaTH30BBIBATH B BHJIE MPOrpaMM 0a30BBIC aJITOPUTMBI,
yMEHHE UCTOIh30BaTh B MPOTrpamMMax JaHHbIC PA3TUYHBIX TUIIOB ¢ YYETOM OTpaHUYEHUN Ha
JMarna3oH UX BO3MOXKHBIX 3HAUYECHUH, MPUMEHSTh IPU PEUICHUH 3aJa4 CTPYKTYphl JAHHBIX
(ciMcku, cloBapu, CTEKH, OYEpeaM, JIEpPeBbs), HCIOIb30BaTh 0a30BbIE ONEpaLUU CO
CTPYKTypaMHu JaHHBIX, MPUMEHITh CTAaHAAPTHBIE W COOCTBEHHBIC MOANPOTPAMMEBI IS
00paOOTKM YHUCIIOBBIX NaHHBIX W CHMBOJBHBIX CTPOK, HCIOJB30BaTh MpH pa3zpaboTke
nporpaMMm  OMOJIMOTEKHM  MOJANPOTpaMM, 3HATh  (DYHKIHMOHAJIbHBIE  BO3MOXHOCTH
MHCTPYMEHTAJIBHBIX CPEICTB Cpebl pa3pabOTKH, YMEHUE MCIOJIb30BaTh CPEICTBA OTJIAKU
IpOrpaMM B Cpejie IPOrpaMMUPOBaHUs, YMEHUE JOKYMEHTHPOBATh MPOTPaMMBbL;

YMEHHE CO3/1aBaTh BEO-CTPAHUIIBI;

BJIaJICHWE OCHOBHBIMHU CBEJCHHSIMH O 0a3ax JaHHBIX, UX CTPYKType, CpeicTBax
CO3/laHusA U pabOThl C HUMH, YMEHHUE HCIOJIb30BaTh TAOIWYHBIC (PENALHMOHHBIE) 0a3bl
JaHHBIX (COCTaBJIATH 3alpPOChl B 0a3ax JaHHBIX, BHIMOIHITH COPTUPOBKY U IMOUCK 3aIUCEH B
0a3e IaHHBIX, HAMIOIHATH pa3paboTaHHyIO 0a3y JaHHBIX) U CIIPABOYHBIE CUCTEMBI;

YMEHUE KCI0Ib30BaTh KOMIIBIOTEPHO-MAaTEMaTUUECKUE MOJIENH /IJIsl aHAJIU3a 0ObEKTOB
U TMPOIECCOB: (POPMYIHPOBATH I€Ib MOICIMPOBAHUA, BBIMOJIHATH aHAIU3 PE3YyJbTaTOB,
MOJIyYEHHBIX B XOJ€ MOJEIMPOBAHUSA, OLICHUBATh COOTBETCTBUE MOJEIH MOJCIUPYEMOMY
O00BEKTY WJIH MPOLIECCY, MPEACTABIATH PE3yIbTaThl MOJCIUPOBAHUS B HATJISIIHOM BHUJIE;



yMEHHE OPraHU30BBIBATH JINYHOE HHPOPMAIIMOHHOE TPOCTPAHCTBO C HCIOIb30BAHHEM
Pa3IUYHBIX CPEACTB IU(MPOBBIX TEXHOJOTH, TMOHUMAHHE BO3MOXKHOCTEH IHU(POBBHIX
CEPBHUCOB T'OCYIAPCTBEHHBIX YCIYT, HU(PPOBBIX 00pa30BaTEIbHBIX CEPBUCOB;

NOHMMAHUE OCHOBHBIX TIPUHIIMIIOB pabOThl, BO3MOXHOCTEM H OrpaHUYCHUS
MIPUMEHEHUSI TEXHOJIOTMI MCKYCCTBEHHOTO WHTEJUIEKTa B Pa3JIMYHBIX O00NACTIX, HAIMYUE
MPEACTABICHU O Kpyre pelaeMblX 3aJad MAaIIMHHOIO oOOydeHHs (pacrno3HaBaHUs,
KJaccuUKaMu W MPOTHO3UPOBAHUS) HAJIMYME TMPEJACTaBICHUNM 00 HCIOIb30BAHUU
UH(OPMAITMOHHBIX TEXHOJIOTHI B Pa3IMYHbBIX MPOGECCHOHANBHBIX cepax.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)

Konrpouannnie IIpakrnueckue

NPOrpamMMbl Bceero p p pﬁ o0pa3oBaTtejibHbIE
a00THBI 200ThI

paobo pabo pecypchl

Ne i/t

Pasznea 1. lludpoBasi rpamoTHOCTH

bubnuoreka mudpoBoro
00pazoBaTeNbHOTO

6 KOHTEHTa //
https://academy-
content.apkpro.ru/ru/catalog

Kommnsrorep - yHuBepcanbHOE YCTPOUCTBO

11 00pabOTKH JaHHBIX

bubnmoreka nudpoBoro
00paszoBaTeIbHOTO

1.2 [Tporpammuoe obecnieueHme 6 KOHTEHTa //
https://academy-
content.apkpro.ru/ru/catalog

bubnmroreka nudpoBoro
00pa3oBaTeNbHOTO

13 KomMmnerotepHsie cetn 5 KOHTEHTa //
https://academy-
content.apkpro.ru/ru/catalog

bubnmnoreka nuppoBoro
00pa3zoBaTeNbHOTO
14 WNudopmannonHas 6e30nacHOCTb 7 2 KOHTEHTA //

https://academy-
content.apkpro.ru/ru/catalog

Hroro no pazneny 24
Pasnea 2. Teopernyeckue 0CHOBbI HH(POPMATHKH

bubnmnoreka nudpoBoro
00pa3zoBaTenbHOTO

19 2 KOHTEHTA //
https://academy-
content.apkpro.ru/ru/catalog

[IpencraBnenue nudopmanuu B
KOMIIBIOTEpE

2.1

2.2 OcHOBBI aJITEOPHI JIOTHKH 14 1 bubnuoteka nmudposoro
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00pa3oBaTeNLHOTO
KOHTeHTA //
https://academy-
content.apkpro.ru/ru/catalog

2.3

KommbrorepHas apupmeTnka

bubnuoreka mudpoBoro
00pa30oBaTeILHOTO
KOHTEHTa //
https://academy-
content.apkpro.ru/ru/catalog

Hroro no pazneny

40

Pasnen 3. AiropuT™Mbl M1 IPOrpaMMHUpPOBaHue

3.1

3.2

3.3

BBenenue B nporpaMmmupoBaHue

BcnomorarennHblie AJIrOPpUTMBI

YucaeHHbIe METOABI

16

0.5

bubnmroreka nudpoBoro
00pazoBaTeIbHOTO
KOHTEHTa //
https://academy-
content.apkpro.ru/ru/catalog
bubnmoreka mudpoBoro
00paszoBaTeIbHOTO
KOHTEHTa //
https://academy-
content.apkpro.ru/ru/catalog
bubnmnoreka nupposoro
00pazoBaTenbHOTO
KOHTEHTa //
https://academy-
content.apkpro.ru/ru/catalog

3.4

Anroput™Mbl 00pabOTKH CUMBOJIBHBIX
JTaHHBIX

bubnuoreka nudpoBoro
00pa3oBaTeNbHOTO
KOHTeHTa //
https://academy-
content.apkpro.ru/ru/catalog

3.5

AAropuT™Mbl 00pabOTKH MacCHBOB

HTtoro no pazneny

10

44

3.5

bubnuoteka nudposoro
00pa3oBaTeNbHOTO
KOHTeHTa //
https://academy-
content.apkpro.ru/ru/catalog
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Pasnen 4. UndpopManmoHHbIe TEXHOJIOTHH

bubnmoreka udpoBoro
00pa3oBaTesIbHOTO

4.1 O0paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5 KOHTEHTa //
https://academy-
content.apkpro.ru/ru/catalog
bubnmoreka udpoBoro
00pa30BaTeILHOTO

4.2 AHanu3 JaHHbBIX 8 3 KOHTEHTA //
https://academy-
content.apkpro.ru/ru/catalog

Hroro no pazueny 14
PezepBHOE Bpemst 14
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 136 215
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11 KJTACC

HaumeHoBaHue pa3/iesioB U TeM
NMPOrpamMmbl

Ne i/

Pa3znea 1. Teoperuueckue 0CHOBbI MH()OPMATHKH

Wndopmanus n nuadpopmaiioHssie
HPOLIECCHI

1.1

1.2 MopenupoBanue

KoaudecTBo 4acoB

Bcero
padoThI

10

KonTpoJbHbIe

IIpakTuyeckue
padoThI

2.5

DJIEeKTPOHHbBIE

(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bubnuoreka mudpoBoro
00pa30BaTebLHOTO
KOHTeHTA //
https://academy-
content.apkpro.ru/ru/catalog

bubnuorteka mudpoBoro
00pa3zoBaTeNbHOTO
KOHTEHTA //

https://academy-
content.apkpro.ru/ru/catalog

Hroro no pazneny

18

Pa3nes 2. AnropuT™Mbl M IpOrpaMMHpOBaHue

2.1 DNEeMEHTHI TEOPUH AJTOPUTMOB

2.2 AJNTOPUTMBI U CTPYKTYPBI TaHHBIX

OcHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO
IIPOrPaMMHUPOBAHHUS

2.3

28

16

10

4.5

bubnuoreka nudpoBoro
00pa3oBaTeNbHOTO
KOHTeHTA //
https://academy-
content.apkpro.ru/ru/catalog

bubnuoreka nudpoBoro
00pa3oBaTeNbHOTO
KOHTeHTa //
https://academy-
content.apkpro.ru/ru/catalog
bubnmnoreka nudpoBoro
00pazoBaTenbHOTO
KOHTEHTA //
https://academy-
content.apkpro.ru/ru/catalog

Uroro no pazgeny

50
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Pa3pea 3.

NHpopManMOHHbIE TEXHOJIOTHH

3.1

KOMHBIOTCpHO'MaTCMaTI/I‘ICCKOC
MOACIIUPOBAHUC

bubnmoreka udpoBoro
00pazoBaTeIbHOTO
KOHTEHTA //
https://academy-
content.apkpro.ru/ru/catalog

3.2

3.3

ba3sl naHHBIX

Beb-caiiTel

10

14

bubnmnoreka udpoBoro
00pazoBaTeIbHOTO
KOHTEHTA //
https://academy-
content.apkpro.ru/ru/catalog

bubnuoreka mudpoBoro
00pazoBaTeNbHOTO
KOHTeHTA //
https://academy-
content.apkpro.ru/ru/catalog

3.4

KomrmerotepHas rpaduka

3.5

bubnmoreka nudpoBoro
00pazoBaTeIbHOTO
KOHTeHTA //
https://academy-
content.apkpro.ru/ru/catalog

3.5

3D-monenupoBaHue

Hroro no paszneny

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

48
20
136

36.5

bubnuoreka nudpoBoro
00pa3oBaTeNbHOTO
KOHTEHTA //
https://academy-

content.apkpro.ru/ru/catalog
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MPOBEPSIEMBIE HA EI'D 11O UH®OPMATHUKE TPEBOBAHUS K
PE3YVJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOT'PAMMBI CPEJHEI'O OBILIET'O OBPA3OBAHUSI

Koxa
NpoBepseMoOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM Pe3yJbTATAM 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeHero 001ero 00pa3oBaHus

1.

1.1

1.2

3namw (nonumams)

[TonnMaHue OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBAa UM (YHKIIMOHUPOBAHMSI COBPEMEHHBIX
CTAIIMOHAPHBIX W MOOWJIBHBIX KOMITHIOTEPOB; TEHICHIIMA pPa3BUTHS KOMITHIOTEPHBIX
TEXHOJIOTUH; BJIaJlcHUE HaBbIKAMU pabOThl C ONEpPAMOHHBIMH CHCTEMaMU H
OCHOBHBIMH BHJaMH IMPOTPAMMHOTO OOECIIeUeHUs Isl pelleHus Y4eOHBIX 3a7ad To
BBIOpAHHOM CIIEIUATHU3AINH

Hannuue npencraBieHuit o 6a30BbIX NPUHLIMIIAX OpraHU3alMyd U (yHKIMOHUPOBAHMS
KOMITBIOTEPHBIX CETEN

1.3

ITorManne OCHOBHBIX IIPUHOUIIOB JUCKPETU3ALIUHN PA3JIMYHBIX BUIOB I/IH(bOpMaIII/II/I

1.4

[Tonnmanme 0a30BBIX aNTOPUTMOB OOpPaOOTKHM YHCIOBOW M TEKCTOBOW HH(OpMaIim
(3amMch yHMcen B MO3UIMOHHOM CHCTEME CUMCIIEHHUs, AEIMMOCTb LENbIX YHCEe;
HAXOXJEHHE BCEX IPOCTBIX YHCEJ B  3aJaHHOM JuWamna3oHe; 00paboTka
MHOTOPa3psAIHbIX LEIbIX YHMCEN; aHAIU3 CHUMBOJIBHBIX CTPOK U APYTUX), aJrOPUTMOB
IIOMCKA U COPTUPOBKHU

1.5

3HaHue (YHKIMOHAIbHBIE BO3MOXHOCTH HMHCTPYMEHTAIBHBIX CPEICTB  CpEeAbl
pa3paboTKu

1.6

1.7

1.8

2.1

Brnagenne OCHOBHBIMHM CBEIEHUSMU O 0a3zax J[aHHBIX, MX CTPYKType, CpeICcTBax
CO3JIaHMsI U PabOThI C HUMHU

IlonnMaHne BO3MOXHOCTEH M OTPaHMUYEHUN TEXHOJIOTMH MCKYCCTBEHHOTO MHTEJUIEKTA
B pa3IMuYHbIX  O00NacTsIX;  HajdM4Me  MPeJICTaBIeHUH 00  MCIOIb30BaHUU
MH(OPMAIMOHHBIX TEXHOJIOIUH B Pa3IMUHBIX MPOo(hecCHOHAIBHBIX chepax

BiiageHue TeopeTMYECKUM ammapaToM, IO3BOJIAIOLIMM OCYLIECTBIATh MPEACTABICHUE
3aIaHHOTO0 HATYPAJIBHOTO 4YHCIA B PA3JIUYHBIX CHCTEMAaX CUYUCICHUS; BBIIOIHATh
npeoOpa3oBaHusl JIOTUYECKUX BBIPAKEHUH, HCMONb3Yysl 3aKOHBI ainreOpbl JIOTMKH;
OTpeAeNATh KpaTyallliuii MyTh BO B3BELIEHHOM Tpade U KOJIUYECTBO MyTEH MEXIY
BEpLIMHAMU OPHUEHTUPOBAHHOI'O AlIMKINYECKOro rpaga

Ymemsw

VMenune uCIoinbL30BaTh KOMIIBIOTCPHO-MATEMATHYCCKUEC MOACIIN I aHaIn3a 00BEKTOB
" IPOIECCOB: (I)OpMy.HI/IpOBaTL 0eJib MOACIIMPOBAHUS, BBIIIOJIHATL dHAJIN3 PE3YyJIbTATOB,
IMOJIYUCHHBIX B XoJ€ MOJCIINPOBAHUA, OLICHUBATh aJICKBAaTHOCTb MOACIN
MOACIINPYEMOMY O6’bCKTy HJIN TIPpOHCCCy; NPCACTABIIATE PE3YJIbTAThI MOACIINPOBAHUA B
HarjsiJfHOM BHUIC

2.2

YMmenue kiaccupuuupoBaTh OCHOBHBIE 3aJjaud aHalM3a JAHHBIX (MPOTHO3UMPOBAHUE,
KJaccu(uKanus, KIacTepu3aliys, aHaJIu3 OTKJIOHEHHH); TOHUMATh MOCIEeI0BATENbHOCTD
pelleHrs 3aJad aHaiu3a JaHHbIX: COOp MEepBUYHBIX JaHHBIX, OYMCTKA U OICHKA
KayecTBa JaHHBIX, BbIOOp W (MJIM) TMOCTPOCHHUE MOJENHU, NpeoOpa3oBaHUE HAHHBIX,
BH3yaJIM3alysl JAHHBIX, MHTEPIPETaLus Pe3yJIbTaTOB

2.3

Ymenue onpenensite HGOPMAIMOHHBIN 00BEM TEKCTOBBIX, IpaQUUECKUX U 3BYKOBBIX
JaHHBIX TPU 3aJaHHBIX NapaMeTpax AUCKPETH3aluu. YMEHHE OIpPENEATh CPEIHION0
CKOpPOCTh II€peAaud JAHHBIX, OLIEHWBATh W3MEHEHUE BPEMEHU Mepefadyu IpHu
M3MEHEHUH UHPOPMALMOHHOT0 00bEMA JJAHHBIX M XapaKTEPUCTHK KaHajla CBSA3H

2.4

YMeHue CTpouTh KOJ, 00ECIEeUNBAIONINI HAUMEHBIIYI0 BO3MOXHYIO CPETHIOIO JUIUHY
COOOLIEHUs IPU U3BECTHOM 4acTOTEe CUMBOJIOB




2.5

YMeHue UCHoap30BaTh MPU PEIICHUU 3a1a4 CBOWCTBA IMO3UMLUMOHHOW 3alUCU YHUCEN,
QITOPUTMBI TMOCTPOCHMS 3allMCH YHCIAa B TIO3UIMOHHOW CHCTEME CUHCICHHUS C
3aJJaHHBIM OCHOBAHUEM M IOCTPOCHUS YHCJIA MO CTPOKE, COAEPIKALICH 3alMUCh 3TOrO
yyciaa B TO3UIMOHHOW CHCTEME CYHMCICHHMS C 3aJlaHHBIM OCHOBAaHUEM; YMEHHUE
BBITIOJHSATH apu()METHICCKUE OTIEPAIIMH B TTO3UITUOHHBIX CUCTEMAaX CUUCICHHUS

2.6

2.7

YMeHHe CTpPOUTH JIOTMUECKOE BBIPAKEHHE B JAUIBIOHKTUBHOM M KOHBIOHKTHUBHOMN
HOpMaJbHBIX (opMax IO 3aJaHHOW TaOMUIE HMCTUHHOCTH, HCCIEA0BaTh 00JacTh
HWCTUHHOCTH  BBICKA3bIBAaHUSA, COJEPKALErO IEPEMEHHbIE; pellaTh HECIOXKHbIS
JIOTUYECKUE YpaBHEHHUS

YMeHue pemarh alropuTMUYECKUE 3aJaud, CBSI3aHHBIC C aHANU30M rpadoB (3amadn

MOCTPOEHMSI ONITUMAIIBHOTO ITyTH MEX/y BepLIMHAMU rpada, ornpeieneHns KoJIuuecTa
Pa3NUYHBIX TyTEH MEX/1y BepIIMHAMH OPUEHTHPOBAHHOTO AIMKIMYECKOro rpada)

2.8

2.9

YMeHHE UCHONb30BaTh JECPEBbs INPU AHAIU3€ U IMOCTPOCHUM KOIOB M JUIA
NpPEJCTaBICHUS apU(PMETUYECKUX BBIPRKEHUH, NpU peleHUM 3ajJad IIOUCKa u
COPTHUPOBKH;, YMEHHUE CTPOUTH JIEPEBO UTPHI 110 3aJaHHOMY allTOPUTMY; pa3pabaThiBaTh
1 00OCHOBBIBATh BBIMIPHIIIHYIO CTPATETUIO UTPHI

YMeHue AHAJIM3UPOBATL aAJI'OPUTMBI C HCIIOJIB30BAHUCM Ta6J'II/ILI TPaCCUPOBKHU,
OIIPCACIIATH 0e3 HCHOoJIL30BaHUS KOMITIBIOTCPA PE3YJIbTAThl BBIIIOJHCHHUA HCECIIOXKHBIX
InporpamMM, BKIIIOYAOIWX HOHUKIbI, BCTBJICHUA W IIOAIPOIpaMMbl, IIpU 3aAdHHBIX
HCXOAHBIX JAHHBIX

2.10
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YMeHne ompeneniTh CIOKHOCTh H3Y4aeMBIX B Kypce 0a30BBIX alTOpPUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MacCHBa, COPTHPOBKA MAacCHBa, NepeOOpHBIE alrOPUTMBI,
JBOMYHBIN MOUCK) U MIPUBOJUTH MIPUMEPHI HECKOJIBKUX AITOPUTMOB PA3HON CIOKHOCTU
JUISl pELLIEHUs] OTHOM 3a1auu

Brnanenue yHuBepcaJIbHBIM S3BIKOM IPOTrpaMMUpPOBaHUsS BbIcOKOro ypoBHs (Ilackaib,
Python, Java, C++, C#), mpencraBieHissMH O 0a30BBIX THIAX JaHHBIX U CTPYKTypax
JAHHBIX; YMEHHE MCII0JIb30BaTh OCHOBHBIE YMPABISIONIME KOHCTPYKLHUHU; YMEHHE
OCYIIECTBIISITh aHATN3 TMPEUIOKEHHOW MPOrpaMMBI: ONPENENSTh Pe3yabTaThl paOOTHI
IpOrpaMMbl MPH 3aJaHHBIX MCXOJHBIX JaHHBIX; OINpPENeNATh, NMPH KAKUX HCXOJHBIX
JTaHHBIX BO3MOXKHO TOJYYEHHE YKa3aHHBIX PE3YJIbTAaTOB; BBISABISITH JaHHBIE, KOTOPHIC
MOTYT NPHUBECTU K OMHUOKE B paboTe mporpammsbl; (GOpMyITUpOBaTh HMPEASIOKEHHS O
VIIY4IIEHUIO TPOTPAMMHOTO KO/Ia

2.12

YMeHue pealn30BbIBATh HAa BBIOPAHHOM JJIsl WM3YYEHHUS S3BIKE MPOTrPaMMHUpPOBAHMS
Beicokoro ypous (ITackans, Python, Java, C++, C#) TunoBbie anropuT™Mbl 00pabOTKH
4lCell, YUCIOBBIX MOCIEIOBATEIBHOCTE U MACCHUBOB: NPEACTABICHUE YHCIIA B BUIC
Habopa MPOCThIX COMHOXKUTEJEN; HAXOKIEHINEe MaKCUMaJIbHOW (MUHUMAaJIbHOW) UM
HaTypaJbHOI'O YHCJA, 3allMCAaHHOTO B CHCTEME CUMCIEHHA C OCHOBAHMEM, HE
npesbimatomuM 10; BbIuMciieHne OOOOHIEHHBIX XapaKTEPUCTUK AJIIEMEHTOB MaccHUBa
WIM  4YHUCIOBOM  IOCIEIOBATEIBHOCTH  (CyMMBI,  IPOU3BENEHUS  CPENHErO
apu(MeTHyecKoro, MHUHUMAIBHOTO M MaKCUMAJIbHOIO 3JEMEHTOB, KOJMYECTBa
JJIEMEHTOB, YJOBJIETBOPSIIOIIMX 33JaHHOMY YCJOBHMIO); COPTHPOBKY JJIEMEHTOB
MaccuBa; YMEHHE HCIOJIb30BaTh B MpoOrpamMmax AAHHBIE PA3IUYHBIX TUIIOB C YUETOM
OrpaHUYEHUIl Ha IUAara3oH WX BO3MOXKHBIX 3HAUEHUH, IPUMEHATh NPU PEIIEHUH 3a/1a4
CTPYKTYpbl JaHHBIX (CIIMCKH, CJIOBAapH, CTEKH, OYEpeIu, JEepeBbs); NPHUMEHATH
CTaHJApTHBIE U COOCTBEHHBIC MOAMPOrpaMMBbI Ui OOpAaOOTKM YHMCIOBBIX JAaHHBIX U
CUMBOJIBHBIX CTPOK; HCIIOJIb30BaTh MpU pa3paboTke TmporpamMm  OHUOIHOTEKH
MOANIPOTPAaMM; yMEHHME HCIOJb30BaTh CpEACTBA OTJIAJKU NpOrpaMM B Cpeae
IPOrpaMMHUPOBAHUS

2.13

YMeHHe WCIONb30BaTh JJCKTPOHHBIC TAaOJMWMIBI JUIS aHalW3a, IPEACTABICHUS H
00paboTKM aHHBIX (BKJIIOYAsi BHIOOP ONTHUMAIBHOTO PEIICHUs, TOA00p JIMHUM TPEHIA,
perieHue 3a7a4 MpOorHO3UPOBAHUS); YMEHHUE UCIIOIb30BaTh TaOIMYHbBIC (PEISIIMOHHBIC)
0a3bl ITaHHBIX U CIPABOYHBIE CUCTEMBbI




YMeHue opraHu30BbIBaTh JIMYHOE UH(OPMAIIMOHHOE MTPOCTPAHCTBO C MCIIOJIb30BAaHUEM
2.14 Pa3IMYHBIX CPEICTB IHU(PPOBBIX TEXHOJIOTHI; MOHUMAaHHE BO3MOXKHOCTEH IMGPOBBIX
CEPBHCOB TOCYIaPCTBEHHBIX YCIIYT, IU(POBBIX 00pa30BATEIBHBIX CEPBUCOB



IHHEPEYEHDb 3JIEMEHTOB COILEPKAHUA, IIPOBEPAEMBIX HA EI'D 110
NHPOPMATHUKE

Kon
1

11

1.2

1.3

IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA

[{udpoBasi rpaMOTHOCTH

OcHOBHBIE TEH/ICHIIUU Pa3BUTHs KOMITBIOTEPHBIX TeXHOJIOTUH. [lapanienbHble BEIUNCICHHUS.
MHoronpoIieccopabie CHCTeMbl. PacripeienéHHbIe BEIYNCITUTEIBHBIC CUCTEMBI M 00padoTKa
OOJIBIIMX JAHHBIX

[IpyHUMIIBI TIOCTPOGHMST M amnmapaTHble KOMIIOHEHTHI KOMIIBIOTEpHBIX ceTeil. CereBbie
npotokosibl. Cerb Murepner. Anpecaiuss B cetu Wutepuer. I[lporokonsr creka TCP/IP.
Cucrema nomeHHbIX UMEH. Pa3nenenue IP-ceTu Ha moICETH C MOMOIIBI0 MACOK MOJICETEH

@aiinoBas cuctema. [louck B (aitioBoii cucreme. IIpuHIUIIBI pa3MeNIeHUST U UMEHOBAHUS
¢aiinoB B noaroBpeMeHHoi nmamsatH. L11abmons! i onrcanus rpynin (aiion

1.4

CkopocTb nepenadyu JaHHBIX. 3aBUCUMOCTh BPEMEHH IMepeiayd OT HHPOPMAIIMOHHOTO 00bEMa
JAHHBIX U XapaKTEPUCTUK KaHAJIa CBSI3U

1.5

1.6

[udpoanne nanHbX. CHMMETpHUYHBIE W HecuMMmeTpuuHble mmdpel. [Mludpsr mpocroii
3amensl. Lludp Le3aps. [udp Buwxenepa. Anroputm mmdpoanus RSA

Konpl, no3Bosstomue oOHapykMBaTh M HCHPABIATH OLIMOKM, BO3HMKAIOLIME IpPU Iepenade
naHHbIX. Paccrostnne Xammunra. KogupoBanue ¢ nosropenuem 0utoB. Kojbl XaMMuHra

TeopeTnueckre 0OCHOBbI HHPOPMATUKU

2.1

JBonuHoe koaupoBanue. PaBHoOMepHbBIE 1 HEpaBHOMEPHBIE KOABL. [lekoaupoBanne COOOIICHUH,
3allMCaHHBIX C MOMOILBID HEPABHOMEPHBIX KOI0B. YcnoBue dano. Iloctpoenue ogHO3HAYHO
JIEKOJIMPYEMBIX KOJIOB C MOMOILBIO JI€PEBA

2.2

Teopernueckne NOAXOAbI K OLIEHKE KoiuyecTBa uHHGpopMmanuMu. EnuHumbl u3aMepeHus
KoJMuecTBa MHpopManuu. AnpaBUTHBIM MOAXOA K OIEHKE KOJIMYecTBa MH(OpMaluu. 3aKoH
aamuTuBHOCTH MH(popMmarmu. Popmyna Xaprau. MuHdopmamus u BeposTHocTb. Popmyrna
[Ilennona

2.3

2.4
2.5

Cucrembl cuucieHus. Pa3BépHyTas 3anmuch 1EIbIX U APOOHBIX YHCENl B TMO3UIMOHHON CHUCTEME
cuncneHus. CBONCTBa MO3UIIMOHHOW 3alKMCH YHUCIA: KOJMYECTBO IUGP B 3aMUCH, MPU3HAK
JIEIIMMOCTH YMCJia HA OCHOBAHHUE CUCTEMBI CUUCIIEHUS. ANITOPUTM NIEpEBOA 11€JI0ro yucia u3 P-
WYHOW CHUCTEMBI CUHCIIEHHUS B JIECATUYHYIO. AJTOPUTM MepeBoja KOHEUHOM P-u4HOi apodu B
JECATUYHYIO. AJITOPUTM TIEPEBOJIA IIEJIOT0 YMCIa U3 JECATHYHOW CHCTEMBl CUuciieHus B P-
nuHyto. llepeBox kKoHewHOW necaTUYHOW ApoOu B P-munyro. [IBowuHasi, BOCBMEpHYHAs H
IIECTHAANATEpUYHAS CUCTEMBI CUHCIICHHSI, CBS3h MEXIYy HUMU. ApuMeTHUIeCKue omepainu B
MO3ULMOHHBIX CUCTEMAX CUUCIICHHUS

Tpoana;I YpPaBHOBCHICHHAsA CUCTEMA CUUCIICHUS. I[BOPI‘IHO-)ICCHTI/I‘-IHQJI CHUCTEMA CUUCIICHUA

KonupoBanue texcroB. Koguposka ASCII. OnnobGaiitaeie konupoBku. Crangapr UNICODE.
Komuposka UTF-8. Onpenenenue nHGOPMAITMOHHOTO 00hEMa TEKCTOBBIX COOOIIEHUM

2.6

2.7

KoaunpoBanue nzobpaxkenuii. Ouenka nHGOpMaLMOHHOTO 00BbEMA rpapUUecKuX JaHHBIX IPU
3aJJaHHBIX pa3pelIeHuH U TiayOuHe KoaupoBaHusi IBeTa. L[BetoBbie Moxmenu. Koauposanue
3Byka. OreHka WH(POPMAIMOHHOTO O0BEMA 3BYKOBBIX JAHHBIX TPU 3aJaHHBIX YacTOTE
JUCKPETU3ALMY U Pa3psIAIHOCTH KOJUPOBAaHUS

Anrebpa moruku. IloHsTne BbICKa3bpIBaHMS. BpIcka3biBaTenbHbie (HOPMBI  (MPEIUKATHI).
KBaHTOPBI CyIIIeCTBOBaHUS U BCEOOITHOCTH.

Jlornueckne omnepanuu. Tabmuubl wucTMHHOCTU. Jlormueckue BwIpaxkeHus. Jlormueckue
TOXAecTBa. Jlornueckue onepanuu U onepalvy HaJl MHOKECTBAMHU.

3akoHbl anredOpbl JIOTUKUA. OKBUBAJCHTHBIE MPEOOpa30BaHUSA JIOTUYECKUX BBIPAKECHHI.
Jlornueckuie ypaBHEHUs U CUCTEMBI YPaBHCHU.

Jlormueckue QyHKIUH. 3aBUCUMOCTb KOJMYECTBA BO3MOXKHBIX JIOTHUECKUX (YHKUUNH OT
KOJIMYECTBA apTryMEHTOB.




Kanonnyeckue (hOpMbl JJIOTHYECKUX BBIPAKECHUN

2.8

2.9

CoBeplIeHHbIE TU3BIOHKTHUBHBIE KOHBIOHKTUBHBIC HOpPMajibHBbIE (DOPMBI, AITOPUTMBI HX
HOCTPOECHMS 10 TabJIMIle HCTUHHOCTH
Jlormueckue s1eMeHTHl B cocTaBe Komnbtorepa. Tpurrep. Cymmarop. MHoropaspsHblii

CyMMarop. HOCTpOCHI/IC CXEM Ha JIOrMYECKHUX OJJICEMCHTAX II0 3aJaHHOMY JIOTHYCCKOMY
BBIPAXKCHUIO. 3amnmck JJOru4ecKoro BBIPAXKCHUS 110 JIOTHYSCKOM CXeMe

2.10
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2.12

Mogenu u monenupoBanue. Llenn monenupoBaHus. AJEKBATHOCTb MOJEIH MOJEIHPYEMOMY
00BeKTy Wi mporieccy. Dopmannzaius IpUuKIaIHbIX 3a1a4.

[IpencraBieHne pe3yabTaTOB MOJCIUPOBAHKS B BUIE, YIOOHOM ISl BOCHIPHUSITHS YEITIOBEKOM.
I'padpuaeckoe npeacraBiaeHne JaHHBIX (CXeMBbl, TAOJIHUIIBI, TPAdUKH).

[IpencraBnenue LEIbIX YUCEN B MAMATH KOMIbIOTEpa. OrpaHMYE€HHOCTh AMana3oHa Yucesl IpU
OrpaHUYEHUN KoJIMYecTBa pa3panoB. llepenonnenue paspsgHoil ceTku. be33HakoBele U
3HAKOBBIE JIaHHbIE. 3HAKOBBIN OUT. J[BOWYHBIN JOMOTHUTENBHBIN KOl OTPUIATEIHBIX YHUCEN.
[ToGuToBBIE NOTHUECKUE omnepanuu. Jlormueckuii, apupMeTHIecKuii U IUKINYSCKHA CIBUTH.
[[IndpoBanue ¢ MOMOIIBLIO TOOUMTOBOW onepamuu «uckirodaromniee NIy

[IpencraBieHue BEIIECTBEHHBIX YMCEN B MaMATH KOMIBIOTEpA. 3Hadallas 4acTb U IOPSAOK
yycna. Jlyanma3oH 3HaYeHWM BeIIECTBEHHBIX uwucen. [Ipobiembl XpaHEHHUS BEIIECTBEHHBIX
4uCcell, CBSI3aHHBIE C OrPAHMYEHUEM KOJIMYECTBA pa3psAdoB. BeimonHeHue omnepauuii c
BELIECTBEHHBIMU YKCIaMH, HAKOIUIEHUE OIINOOK MPU BBIYUCIICHUSAX

2.13

I'pappl. OcHoBHble mOHATHSA. Buabl rpagos. Omnucanue rpadoB C IMOMOILIBIO MAaTPHIL
CMEXHOCTH, BECOBBIX MAaTpHULl, CIHCKOB CMEXHOCTH. PellleHue aiaropuTMHUYecKuX 3aaad,
CBSI3aHHBIX C aHAIM30M TpadoB (MOCTPOCHHE ONTUMAIBHOTO IYTH MEXAY BEpUIMHAMHU Tpada,
Olpe/ieIeHue KOJMYECTBA PA3JIMUYHBIX IyTed MexX1y BepIIMHAMH OPHEHTHUPOBAHHOTO
alMKJIMIecKoro rpada)

2.14

2.15

2.16

HepeBbs. bunapnoe nepeBo. [lepeBbs moucka. CrnocoOsl o6xona aepeBa. IlpeacraBienue
apu@MeTHYecKuX BbIpaKEHUN B Buae JepeBa. Vcmonb3zoBanue rpadoB u JepeBbeB IpH
ONUCaHUU 00BEKTOB U MPOLECCOB OKPYIKAIOIIEr0 MHUpa

JlMcKkpeTHbIE WUIpBl JBYX WIPOKOB ¢ MONHOM mHpopmanueit. [loctpoenue nepea nepebopa
BapHaHTOB, OMMCAHUE CTPATETUU WUIPHI B TaOIMYHOMN (hopMe. BBIUIpHINIHbIE U MPOUTPHIIIHbIE
MO3ULIMH. BBIMIPBILIHBIE CTpATEruu

CpenctBa HMCKYCCTBEHHOTO WHTeNIeKTa. MnueHTudukanus W TOUCK  H300paKeHHH,
pacnio3HaBaHue Jul. Mcnoiap3oBaHHME METOJOB HCKYCCTBEHHOT'O HHTEIUIEKTa B 00yYarommx
cuctemax. Mcmnonb30BaHrne METO/I0B HCKYCCTBEHHOTO MHTEIJIEKTa B poOOTOTEXHUKE. IHTepHET
Bemeil. Heliponnele cetn

ANTOPUTMBI U TPOTPAMMUPOBAHHE

3.1

3.2

3.3

Qdopmanu3anus MOHATHA anroputMma. MammHa TpeOpHHra Kak YHHMBEPCAJIbHAs MOJEIb
BBIYKCIICHUN

OneHka CJIOXHOCTH BbIUMCICHUNH. Bpems paboTbl M 00BEM HCIIONIB3YyeMOH MaMsTH, HUX
3aBUCHUMOCTh OT pa3Mepa HCXOAHBIX JaHHBIX. OIEHKa acCUMITOTUYECKOW CIIOKHOCTH
ITOPUTMOB. AJTOPUTMBI MOJMHOMHANIBHOU cioxkHOCTH. [lepebopHbie anroputMmel. [Tpumepsr
pa3IMYHBIX AJITOPUTMOB PEIICHUS OJHOM 337auu, KOTOPbIE UMEIOT Pa3INYHYIO CIOXKHOCTh
OmnpezneneHne BO3MOXKHBIX pE3yJIbTAaTOB pabOThl MPOCTEUIIMX AJITOPUTMOB YIIPABICHHS
UCIIOJTHUTENIIMA U BBIYMCIUTENBHBIX alropuTMoB. OmpeneneHrne HCXOJHBIX JAHHBIX, IPH
KOTOPBIX QJITOPUTM MOXKET JaTh TpeOyeMbIil pe3ysbTaT

3.4

Anroput™Mbl  00paOOTKM HATypalbHBIX YHCEN, 3alMCAaHHbIX B MO3MIMOHHBIX CHCTEMax
CUMCIICHUS: pa30MeHHEe 3alucu 4YHclia Ha OTHENbHbIE IUQPHI, HAXOXKICHHE CYMMBI H
pou3BeieHus UQp, HAX0KACHUE MAKCUMATbHOU (MUHUMAIILHOM ) UDPHL.

[IpencraBnenre uncina B BHAE HaOOpa MPOCTBIX COMHOMXKHTENCH. AJTOPUTM OBICTPOTO
BO3BCACHUA B CTCIICHD. ITouck MPOCTBIX YHUCCI B 3aIdaHHOM JUAIIA30HC C ITOMOLIBIO aJITOpHUTMa
«pemero Dpartochera

3.5

MHoropa3psigHbie 1IeIble YUCIa, 3a7a4d JJIMHHON apupMETHKU




3.6

S3wik porpammupoBanust (Ilackans, Python, Java, C++, C#). Tunbl JaHHBIX: LEIOYUCIICHHBIE,
BEIIIECTBEHHBIC, CHMBOJIbHbBIE, Jorndeckue. Bersnenus. Cnoxsbele ycioBus. Lukiasl c
ycnoBueM. LIMKIIbl 110 IEpeMEHHO.

O6paboTka naHHBIX, XpaHsuwmxcs B (aimax. TekcToBele W nBouuHble (aitibl. DaitioBbie
nepeMeHHsble ((aiinoBbie ykazarenu). Urenue u3 ¢aiina. 3anuce B daiin.

Pa3z6uenue 3anaun Ha noazanauu. IlognporpaMmsl (mpoueayps! U QyHKIMN).

Hcnonp30BaHue CTaHIAPTHON OMOIMOTEKY S3bIKA IPOTPaMMHUPOBAHUS

3.7

3.8

3.9

Pexypcus. PexypcuBHbie mpoueaypsl U GyHKIUH. Mcrmonp3oBaHHE CTEKa I OpraHU3aluu
PEKYPCUBHBIX BbI30BOB

Uucnennpie MeTONbl. TouHOe W TPHOMMKEHHOE pelIeHHus 3anadu. UHCIeHHOE pelieHue
yYpaBHEHMH ¢ oMoulbio noadopa napamerpa. UncaeHHble METO/Ibl pEIIEHUs] YPAaBHEHUI: METO]
nepebopa, MeETOJ IOJOBUHHOTO JeseHus. [IpuOnumxEHHOE BBIYMCICHUE [UIMH KpPUBBIX.
Beruucnenue miomaneid Guryp ¢ moMoOIIbI0 YUCICHHBIX METOJIOB (METOJ NPSMOYIOJIbHUKOB,
merox Tpanenwii). [Tonck makcumyma (MHUHHMyMa) (QYHKIUH OJHOW TEPEMEHHOW METOJIOM
HOJIOBUHHOTO JEJICHUS

OO0paboTka CHMBOJIBHBIX JaHHBIX. BcTpoeHHbIe (GYHKIMH $3bIKa HPOrPAMMHUPOBAHMS JUIS
00pabOTKH CHUMBOJIBHBIX CTPOK. AJNTOPUTMBI 00pabOTKM CHMBOJIBHBIX CTPOK: TMOJCYET
KOJINYECTBA IOSBJICHUNA CHUMBOJA B CTPOKE, pa3OHMeHHe CTPOKHM Ha CJIOBA MO HPOOEIbHBIM
CHMBOJIaM, MOMUCK IOJCTPOKH BHYTPH JAHHOM CTPOKH, 3aMEHA HAWICHHOW MOJICTPOKM Ha
JpyTyro cTpoKy. I'eHeparus Bcex cIoB B HEKOTOPOM ayi(haBUTE, yIOBIETBOPSIOMIUX 3alaHHBIM
orpanuueHusM. [IpeoOpa3zoBaHue yncia B CHMBOJIBHYIO CTPOKY M 0OpaTHO

3.10

3.11

MaccuBbl M TOCIEI0BAaTENbHOCTH 4YHceNl. BbruncieHne oOOOMIEHHBIX XapaKTEPUCTUK
3JIEMEHTOB MacCHBa MWJIM YHMCIOBOI IOCIENOBATENBHOCTU (CYMMBI, IIPOU3BEIEHUS, CPEIHEro
apu(pMEeTUYECKOro, MMUHMMAJIBHOTO M MAaKCHUMaJbHOTO 3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB,
YJIOBJIETBOPSIIONIMX 33JaHHOMY YCJIOBUIO). JIMHEHHBIH MOUCK 3aJaHHOT'O 3HAUYEHUS B MAacCHUBE.
Anroput™Mbl pabOTBl C 3JIEMEHTaMHU MaccuBa C OJHOKPAaTHBIM IPOCMOTPOM MAaccCHBa.
CoprtupoBka olHOMEpHOro maccua. IIpocTblie MeTO/bI COPTUPOBKU (METOA My3bIPbKa, METOA
BbIOOpa, copTupoBka BcTaBkamu). CopTupoBka ciusiHMEM. bbicTpas copTHpoBKa MaccuBa
(arroput™m QuickSort). /IBoHMUHBI TOKCK B OTCOPTUPOBAHHOM MAacCHBE

JIByMepHbIe MaccHUBbI (MaTpUIlbl). AJITOPUTMBI 0OpaOOTKH IByMEPHBIX MacCHBOB: 3allOJIHEHUE
JIBYMEPHOTO YHWCIIOBOTO MAacCHBa IO 3aJlaHHBIM TPaBWIaM, TIOMCK DJIEMEHTa B JBYMEPHOM
MaccHBe, BBIYMCICHHE MaKCUMyMa (MHHMMYyMa) U CYMMBbI 3JIEMEHTOB IBYMEPHOIO MAacCHUBA,
NepeCTaHOBKA CTPOK U CTOJIOIIOB ABYMEPHOTO MacCHBa

3.12

3.13

CrnoBapu (accolMaTUBHbIE MacCHUBBI, 0TOOpaxkeHus). Xoui-tadbaunsl. [loctpoenue andaButHO-
4aCTOTHOIO CJIOBAps JIs 3aJaHHOTO TEKCTa
Crexku. AHaiau3 NOPaBWIBHOCTH CKOOOYHOTO BbIpakeHUs. BpluncieHue apupmMeTHdecKoro

BBIPXEHHSI, 3aMIICAHHOTO B IOCT(HUKCHON opme.
Ouepenu. Mcnonp3oBanue ouepen sl BPEMEHHOTO XPAHEHUS JaHHbBIX

3.14

Anroputmsl Ha rpadax. [loctpoeHne MUHUMaJIBHOTO OCTOBHOTO JIepeBa B3BELIEHHOT'O CBSI3HOTO
HEOpPHEHTUpOBaHHOTO rpada. KomuuecTBO  pasziauuHbBIX IMyTed  MeXAy BepIIMHAMH
OpPUEHTUPOBAHHOTO alUKINYeckoro rpada. Anroputm JlelKkcTpsl

3.15

HepeBbst. Peanuszamus nepeBa ¢ NMOMOUIbIO CCBHUIOYHBIX CTPYKTYp. JlBouuHble (OMHapHbIE)
nepeBbsi. [locTpoenue aepeBa Ui 33aHHOTO apu(METHUECKOTO BBIpakeHHs. PexypcuBHBIE
JIrOpUTMBI 00X0/a fepeBa. Mcnonb3oBaHHUEe CTEKa U oYepen Al 00X0/1a iepeBa

3.16

JluHamMpueckoe IporpaMMUpOBaHUE KaK METOJI  pEIIeHHMs 3aJad C  COXPaHEHHEM
IPOMEXYTOUHBIX  pe3yJbTaTOB. 3ajaud, pellaeéMble C IOMOLIbI0  JIMHAMHUYECKOTO
MPOrPaMMUPOBAHUSA: BBIUMCICHUE PEKYPCUBHBIX (DYHKUUMN, MOACYET KOJIMYECTBA BAPUAHTOB,
3a/1a4d ONTUMHU3AIUU

3.17

[TonsiTue 06 0OBEKTHO-OPUEHTUPOBAHHOM TporpaMmMupoBaHun. OOBEKTHI U Kinacchl. CBOHCTBA
U MeTOoAbl 00heKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHanu3. Pa3paboTka mporpaMM Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO Mo1X0Aa. MHKancynanus, Hacue0BaHue, MOJTUMOpPHU3M




WNHpopMalinOHHbBIE TEXHOIOTHH

4.1

4.2

Ananmn3 naHHbIX. OCHOBHBIE 33aJaud aHANW3a JAHHBIX: MPOTHO3UPOBAHUE, KIacCH(HUKAIuS,
KJIaCTEepHU3allMs, aHaJIU3 OTKJIOHEHUHU. [locmenoBaTeIbHOCTD PEIICHUsI 3a/1a4 aHalu3a JaHHBIX:
cOOp MEepBUYHBIX JaHHBIX, OYMCTKA W OIEHKAa KayeCcTBa JAaHHBIX, BBIOOpP H (WIIM) MOCTPOCHUE
MOJIeNId, TpeoOpa3oBaHUE JaHHBIX, BH3yaJM3allusl JAaHHBIX, HWHTEPIIPETAIUs pPEe3yJIbTaTOB.
[Tporpammubie cpenactBa U WHTepHET-CEpBHUCH [UIsi 00pabOTKM M TPEACTABICHUS JTaHHBIX.
Bbonbime nanaple. MammHHOE 00yUYeHHe

AHanu3 JaHHBIX C TIOMOIIBIO D3JEKTPOHHBIX TaONMI. BelYHCIEHHUE CYMMBI, CpEIHETO
apuMeTHuyecKoro, HauOONbLIEr0 (HAUMEHBLIEr0) 3HAueHUs Juarna3oHa. BeruncieHue
Kod(UIlMeHTa KOPPEISIIAKA JABYX PsIOB NaHHBIX. [locTpoeHne cTon0YarhiX, JTUHEHYATHIX H
KpyroBeIx auarpamm. [Toctpoenue rpadukos Gpynkuuii. [Tonbop nunum Tpenaa, pelenue 3aaad
POrHO3MpOBaHMs. PemeHne 3a/1a4 ONTUMHU3ALNHN C IIOMOIIBIO AJICKTPOHHBIX TAOJIHII

4.3

4.4

Juckperuszanuss 1Npu  MaTeMAaTHUYECKOM  MOJEIMPOBAHWUM  HENPEPBIBHBIX  IPOLIECCOB.
MogenupoBanue aABwKeHHs. MojenupoBaHue OMOJIOTHYECKUX CHUCTeM. MaremaTuyecKkue
MOJIENIM B 9KOHOMHUKE. BBIUMCIHUTENbHBIE SKCTIEPUMEHTHI ¢ MojiensiMu. OOpaboTKa pe3ynbTaToB
JKCIIEpUMEHTAa. Meron  HauMeHbIIMX  KBaaparoB. OILlEHKa  4YMCIOBBIX  IIapaMeTPOB
MOJICIIUPYEMBIX OOBEKTOB W MpOIlECCOB. BoccTaHOBIEHWME 3aBUCHMOCTEH MO pe3yjIbTaTam
JKCIIEPUMEHTA

BepositHocTHble Mozenu. Mertoasl MonTte-Kapio. MutanmonHoe mozaenupoBanue. CucTeMbl
MaccoBOT0 00CITy>)KHUBaHUS

4.5

4.6

Tabmuunble (pensimMoHHBIE) Oa3bl JaHHBIX. Tabnuma — TpPEeACTaBICHHWE CBEIACHHUH 00
onHOTUIHBIX OOBekTax. Ilone, 3amuch. Kmrou TaGmuupl. Paborta ¢ roroBoit 0a3oil JaHHBIX.
3anonHenue 6a3bl gaHHbIX. [lonck, copTupoBka U GuUIbTpaLys JaHHBIX. 3alIPOChl Ha BBIOOPKY
JaHHBIX. 3ampOoCHkl ¢ MapaMeTpaMy. Beraucisemsle 1o B 3apocax.

MHuoroTtabauunble 0a3bl JaHHBIX. TUmbl cBsi3ed Mexay Tabnuuamu. BoemHuil  kimou.
[{enocTHOCTB 6a3bl TaHHBIX. 3aIIPOCHI K MHOTOTA0IMYHBIM 0a3aM JIaHHBIX

TexkcroBblii mpoueccop. CpencrtBa IOMCKa W aBTO3aMEHBI B TEKCTOBOM  IIPOLIECCOPE.
CTpyKTypUpOBaHHBIE TEKCTOBbIE NOKYMEHThl. CHOCKH, oryasieHue. [IpaBuna uutupoBaHUs
HMCTOYHUKOB M ohopmiieHus: OuOIrorpaduyecKux CChIOK




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPUAJIBI JUISI YYEHUKA

e ndpopmaruka (B 2 yactsx); 10 kmacc. yriyonennoe oOyuenue IlomsikoB K.IO.,
Epemun E.A. O6mectBo ¢ orpanudeHHoil orBeTcTBeHHOCThI0O «BMHOM. JlaGopartopus
3HAHUI; AKIIMOHEpHOE 0011ecTBO «3marenbcTBO «IIpocsemienne»
Nudpopmatuka (B 2 vactsax); 11 kmacc. yrmyonennoe obyuenue [lomsikoB K.1O., Epemun
E.A. OOmectBo ¢ orpanundyeHHoil oTBeTcTBEHHOCThI0O «BMMHOM. JlaGopatopusi 3HaHUI»;
AxinmonepHoe o6miectBo «M3marensctBo «IIpocBemenue

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

o Undopmaruka. 3agaunuk 10-11 xmacc. B 2 vactax. Y. 1 ba3oBbliit u yriyOineHHBIH
ypoBuu. IlomskoB K. 1O., Epemun E. A. AxumonepHoe oo6mectBo «M3maTenbcTBoO
«IIpocsemienne»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

«bubroTeka mudpoBoro odpasoparebHOro Koutenta // https://academy-
content.apkpro.ru/ru/catalog

eM3narenbctBo «IIpocBemenue // https://prosv.ru/?ysclid=mgd8xikdd2579193224

«Yun.py // https://uchi.ru/teachers/lk

«Dusukon ad // https://physicon.ru/catalogeor

eDoxcBop // https://vk.cc/cQ5wWY L

«DKk3ameH-Meaua https://examen-media.ru/

4 kmacc // https://www.yaklass.ru/

o SIHnexc yueonuk https://vk.cc/cQ5x5]
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