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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no undopmatuke (yriyOnEHHBIM ypOBEHb) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHusd pa3pabOoTaHa Ha OCHOBE TpeOOBaHUU K pe3ysibTaTaMm
OCBOCHHMS OCHOBHOM  00pa3oBaTeNbHOW  MPOrpaMMbl  CpPEeIHEro  OOIIeTo
oOpazoBanus, npeacrabieHHbix B ®I'OC COO, a Takxke ¢enepaibHON padoueit
POrpaMMbl BOCITUTAHHS.

[Iporpamma 1o wuHdopMmaTHKe MAa€T MpENCTaBIECHUE O ULEeAX, oOuen
CTpaTerud OOYYCHHs, BOCIHTAHUS W Pa3BUTHS OOYUYAIOUIUXCA CpPEICTBAMHU
yuebHoro mpeamera «MHpopmaTuka» Ha yriayOJIEHHOM YpOBHE, YCTaHABIMBACT
o0s13aTepHOe peIMEeTHOE CoJiepKaHue, npeaycMaTpuBacT ero
CTPYKTYpUpPOBAHUE IO pa3feiaM U TeMaM Kypca, ONpeAeiisieT pacipe/eieHue ero
no kiaccaM (rogaMm W3ydeHwus ), JaéT MPUMEPHOE pacrpeaeneHre Y4eOHbIX 4acoB
0 TEMaTHYeCKHM pa3ieliaM Kypca H  PEKOMEHIyeMyr (IIpHMEpHYIO)
MOCJICIOBATEIBHOCTh ~ UX  M3Y4YCHHS € Y4ETOM  MEXKIPEAMETHBIX |
BHYTPUIIPEIMETHBIX ~ CBSI3¢H, JIOTUKM Y4eOHOTO  Mpolecca, BO3PACTHBIX
OCOOCHHOCTEH 00yYarOIINXCS.

[Tporpamma Mo nHPOpPMATHKE OTIPEAEIAET KOJIUISCTBCHHBIEC U KAYCCTBCHHBIE
XapaKTEepUCTUKHU y4eOHOro MaTepuaia Juisl KaKIoro roja U3y4eHusl, B TOM YHCIe
JUI COAEPATEeJIbHOIO HAMOJHEHHS Pa3HOro BMJA KOHTPOJS (TMPOMEXYTOUHOU
aTTecTaluu o0yyaronmxcs, BCEPOCCUICKUX HPOBEPOYHBIX pabor,
roCyJapCTBEHHOIN UTOrOBOM aTTECTAINH).

HNHdpopmaTuka B cpeiHeM o011eM 00pa30BaHUU OTPAXKAET:

CYUIHOCTh HMH(OpPMAaTUKM KaK Hay4yHOW JUCUMIUIMHBI, H3ydarouei
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOXHOCTH aBTOMAaTU3alUU UHPOPMAIIMOHHBIX
IPOIIECCOB B PA3IIUYHBIX CUCTEMAX;

OCHOBHBIC  00JaCTH  NpPUMEHEHHUS  HUHPOPMATHKH, TPEXKAEC  BCETO
MH(POPMAIMOHHbIE TEXHOJIOIHH, YIPABIECHUE U COLMANIbHYIO cepy;

MEXJUCIUIUIMHAPHBIA ~ XapakTep HHGOOpPMAaTUKU W HMHGPOPMALMOHHOMN
JesITeIbHOCTH.

Kypc nnpopmatuku 1711 ypoBHS cpeAaHero o0Iero oOpa3oBaHUs SIBISETCA
3aBEpIIAIOIIMM 3TaloOM HENPEpBhIBHON MMOATOTOBKM OOy4aromuxcs B 00JacTH
uHPOPMATUKN U HH(OPMALMOHHO-KOMMYHHKAIIMOHHBIX TE€XHOJIOTHM, OMUpPaeTcs
Ha coJlep)KaHue Kypca MH(OPMATHKHU YPOBHS OCHOBHOTO 00Iero oopa3oBaHUsS U
OMBIT  TIOCTOSIHHOTO  TNPUMEHEHHs  WH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH, JAa€T TEOPETUYECKOE OCMBICICHHE, MHTEPHpETAlio U 0000IIeHne
3TOTO OTIBITA.

Pesynbpratel  yriyOnéHHOro  ypoBHA HM3y4YeHHs y4eOHOro mpeamMera
«Mupopmaruka» OpPHUEHTHPOBAHBI HAa TMOJYyYE€HHE KOMIIETEHTHOCTEH IS



nocieaywmneil npopecCUOHaNbHONW JIESITEIbHOCTH KaK B paMKax JaHHOMU
MpeAMETHON 00J1acTH, TaK U B CMEXKHBIX C Hel o0macTsax. OHM BKIIOYAIOT B ceOsl:

OBJIQJICHUE KJIIOYEBBIMU TOHATUSIMU U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTpPOUTCSI JaHHas TpeAMeTHas oO0JacTh, PaClO3HABAHHWE COOTBETCTBYIOIIUX UM
MIPU3HAKOB M B3aUMOCBSA3EH, CIIOCOOHOCTh IEMOHCTPUPOBATH PA3JIMUHbBIE MTOX0 b
K U3YUYEHUIO SIBICHUM, XapaKTEePHBIX JJI1 U3y4aeMOU MpeIMeTHOI 001acTy;

yMEHUE pelllaTh TUIIOBbIE TNPAKTUYECKHE U TEOPETUYECKHUE 3aJlauu,
XapakTepHbIE JJISI MCIOJIb30BaHUS METOJAOB M HWHCTPYMEHTapus JaHHOM
peAMETHOM 00J1acTH;

HaJU4Me TPEACTABICHUNA O JaHHOW TpeAMETHON 00JIacTH Kak IIeJIOCTHOU
TeopuH (COBOKYITHOCTU TEOPHUIi), OCHOBHBIX CBSI3SX CO CMEXKHBIMH OOJIACTIMU
3HaHUMU.

B pamkax yrinyOn€HHOro ypoBHSI uM3yudeHUs] HHHOPMATUKH OOECIeurnBaeTCs
IieJICHAIIpaBIeHHasl TTOATOTOBKA OOYYarOIIUXCs K TMPOJOHKEHUI0 00pa3oBaHUs B
opraHu3ainusax  NOpodecCHoHaNbHOTO  O0pa3oBaHUS MO  CIHEHHAIBHOCTSM,
HEMOCPEJACTBEHHO CBSI3aHHBIM ¢ ITU(MPOBBIMU  TEXHOJOTUSMH, TaKUM Kak
mporpaMMHas WHXXeHepus, WHPOpMaIlMOHHass 0e30MacHOCTh, MH(POPMAIIMOHHBIC
CUCTEMBbl M TEXHOJIOTMH, MOOWIBHBIE CHUCTEMbl M CETH, OOJBIINE JaHHBIE H
MalMHHOEe OOydYeHHe, MPOMBIIUICHHBIA WHTEPHET BeIIeH, HCKYCCTBEHHBIH
UHTEIJIEKT, TEXHOJOTUU OEeCrnpoBOJHON CBSI3M, pPOOOTOTEXHWKA, KBAHTOBBIC
TE€XHOJIOTMHU, CHUCTEMBbI PACIpPEIEIEHHOIO PEecTpa, TEXHOJOTHH BUPTYaJIbHOU M
JOIIOJTHEHHOW PEAIbHOCTEN.

OcHoBHast 1enb u3ydeHus: ydeOHoro mnpeamera «HubopmaTtnka» Ha
yrayoJIEHHOM ypOBHE CpeIHEero oOImero oOpa3oBaHHs — oOOecleueHHe
JaNbHEHUIIEro pa3BUTHS HHGOPMAIIMOHHBIX KOMIIETCHIIMH 0O0ydaromerocs, €ro
TOTOBHOCTH K >KM3HH B YCIIOBUSAX Pa3BUBAIOIIETOCS HHPOPMAIIMOHHOTO OOIIECTBA
U BO3pacTarollell KOHKYPEHIIMM Ha pBIHKE TpyAa. B CBs3M ¢ 3THUM H3y4deHHE
unpopmatuku B 10—11 kiraccax 70mKHO 00€CTICUNTD:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHS, OCHOBAHHOTO Ha MMOHUMAHUU POJIH
uHpoOpMaTHKY, WHOOPMAIIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJOTUNA B
COBPEMEHHOM OOIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUUYECKOTO MBIIUICHHUS,

c(hOpMHPOBAHHOCTh YMEHHUW pa3nuuaTh (AKTBI W OIEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJBI, BUJETh HUX CBSI3b C KPUTEPUSMH OIICHUBAHUS M CBS3b
KPUTEPUEB C ONPEACIEHHON CUCTEMON LIEHHOCTEM, MMPOBEPATH HA IOCTOBEPHOCTH U
00001maTe nHOPMAITHIO;

c(OpPMHUPOBAHHOCTh  TMPEACTABICHUH O  BIUSHUU  WHPOPMAIMOHHBIX
TEXHOJIOTUWA Ha JKU3Hb 4YeJOBEKa B OOIIECTBE, IMOHMMAHHE COILMAIbHOTO,
AKOHOMUYECKOTO, MOJIUTUYECKOTr0, KYJIbTYPHOrO, HOPUANYECKOr0, MPHUPOIHOTO,



SPrOHOMHYECKOr0,  MEIULUMUHCKOTO U  (PU3MOJIOIMYECKOr0  KOHTEKCTOB
MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

MPUHATHE MIPABOBBIX U 3TUYECKUX ACIIEKTOB MH(POPMALMOHHBIX TEXHOJIOTHUH,
OCO3HAaHHE OTBETCTBEHHOCTH JIIOJIEH, BOBJIICUEHHBIX B CO3/IaHUE U MCIOJIb30BAHHE
MH(OPMAIMOHHBIX CUCTEM, paclpocTpaHeHue HHPOpMaIInY;

CO37aHUE YCIIOBUW NJisi pa3BUTHUS HABBIKOB y4€OHOH, MPOEKTHOM, HAy4HO-
UCCJIEeI0BATENBCKOM M TBOPYECKOM NEATETbHOCTH, MOTHMBALMU OOYyYaroImIMXca K
CaMOPa3BUTHIO.

B conepxxanuu yueOHoro npeamera «MHdopmaTuka» BbIIEISIOTCS YEThIpe
TEMAaTHUYECKUX pa3aea.

Paznen «Illu¢gpoBass rpamMoOTHOCTB» IIOCBALIEH BOIPOCAM YCTPOWCTBA
KOMIIBIOTEPOB ¥ JIPYTUX 3JEMEHTOB IM(PPOBOrO0  OKPYKEHHUs, BKIIOYAs
KOMITBIOTEPHBIE CETH, UCTIOIB30BaHUIO CPEJICTB ONEPALIMOHHON CUCTEMBI, padboTe B
ceti HWHTEpHET ¥ HCHOJB30BAHUIO HMHTEPHET-CEPBUCOB, HMHQPOPMALMOHHOM
0€30MacHOCTH.

Paznen «Teopernueckue OCHOBbI HH(OPMATHKH» BKJIIOYaET B ceOs
NOHSATUMHBIA amnmapaT WHOOPMATHKH, BOIPOCHl KOJUPOBAaHHS WHGOpMAIINH,
u3MepeHuss MHPOPMAIIMOHHOTO 00bEMa JaHHBIX, OCHOBBI alNreOpbl JOTHUKUA H
KOMITBIOTEPHOI'O MOJEIUPOBAHUS.

Pa3nen «AaropurMbl M NPOrpaMMHpPOBAHHE) HAIPAaBICH HAa pa3BUTHUE
QJITOPUTMHUYECKOTO MBILUICHHUS, Pa3pabOTKy aIrOpUTMOB U OLIEHKY MX CJI0KHOCTH,
(opMupOBaHUE HABBIKOB peajM3allMy MPOTrpaMM Ha SI3bIKaX MPOrpaMMHUpPOBaHUS
BBICOKOI'O YPOBHSI.

Paznen  «AHpopmanmoHHbIe  TEXHOJOrMH»  IIOCBAIIEH  BONPOCaM
OpUMEHEHUs] HMH(OPMALMOHHBIX TEXHOJOTUH, pPEaTu30BaHHBIX B MPUKIATHBIX
IIPOrPaMMHBIX IPOAYKTaX U MHTEPHET-CEPBHUCAX, B TOM YMUCIIE B 3aJa4ax aHaJIN3a
JaHHBIX, MCIIOJIB30BAaHUIO 0a3 JAHHBIX M AJIEKTPOHHBIX TAOIMIl U1 pPELICHHS
IIPUKJIAIHBIX 3a]a4.

B npusenénnom nanee copepxanuu ydeOHoro npeamera «Mupopmatuka
KYPCUBOM  BBIJCIICHBI  JIONOJIHUTEIBHBIE TEMBI, KOTOpPBIE HE BXOAAT B
00s13aTeIbHYI0 IPOrpaMMy 00yUYEeHHsI, HO MOTYT OBITh MPEAIOKEHBI ISl U3YUECHUS
OTJEJIbHBIM MOTUBUPOBAHHBIM U CITIOCOOHBIM 00YUYaIOLTHMCS.

VYrnyOn€HHbIl ypOBeHb H3yueHUS HWH(POPMATUKM pEKOMEHAYEeTCS s
TEXHOJOTMYECKOTO  NpO(WiIsA, OpPHUEHTHPOBAHHOTO HAa  HWHXXEHEPHYID U
UHPOPMAIIMOHHYIO CQepbl NEATEIbHOCTH. YTIIyONEHHBIH YPOBEHb H3YUYCHHUS
nHPOPMATUKN OOECIeUnBaAET: MOATOTOBKY OOYYalOIINXCs, OPHEHTUPOBAHHBIX Ha
CHEIMATbHOCTH B 00JacTH HMH(POPMAIMOHHBIX TEXHOJOTMH M HH)KEHEPHbIC
CIIEHHAIBHOCTH, y4YacTHE B INPOEKTHOM M HCCIEIOBATEIBCKON IESITENbHOCTH,
CBA3aHHOW C COBPEMEHHBIMU HANPABICHUAMH OTpPacid HHPOPMALUOHHO-



KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, MMOATOTOBKY K YJaCTHIO B OJIMMITHAIAX U Cladye
EnuHOro rocymapcTBEHHOTO dK3aMeHa 1o HH(popMaTHKe.

[TocemoBaTeNbHOCTh M3YYCHUS TEM B Mpejeiax OJHOTO Toja OO0ydeHHUS
MOXXET OBITh M3MEHEHA 10 YCMOTPCHHIO YYHTENs NpPHU TOATOTOBKE pabodeit
MIPOrPaMMBI U TTIOYPOYHOTO TJIAHUPOBAHMS.

OO61iee yKciio YacoB, PEKOMEHOBAHHBIX JIJIsl U3y4eHUss UHPOPMATUKU — 272
gaca: B 10 xkmacce — 136 yacoB (4 yaca B Hezenmo), B 11 kimacce — 136 gacoB (4 yaca
B HEJEIO).



COIAEPKAHUE OBYYEHUA

10 KIIACC

IIu¢ppoBasi rpaMoOTHOCTDH

TpeGoBaHusi TEXHMKH OE30MACHOCTM M TUTHEHBI TIpu  paboTe ¢
KOMITBIOTEPAMHU U IPYTUMHU KOMIIOHEHTaMU LIUPPOBOTO OKPYKEHUS.

[TpuHuunel paboThl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTYypa
¢don Heiimana. ABTOMATHYECKOE BBITIOJIHEHHWE MPOrPAMMBI  MPOIECCOPOM.
OnepaTuBHasi, MOCTOSIHHAsT W JIOJTOBpeMeHHas mnamaTb. OOMEH JaHHBIMH C
noMo1Ibio KMH. KOHTposuiepbl BHENTHUX YCTPOUCTB. [IpsAMOi JOCTYIT K TAMSITH.

OcHOBHBIE TeHJACHUIUH  Pa3BUTHSA KOMIBIOTEPHBIX  TEXHOJIOTHUH.
[TapannenbHbie BBIYMCIICHUSL. MHoromnpouneccopHbie CHUCTEMBI.
CyniepkommnbioTepbl. Pacripeniei€HHbIe BBIYUCIUTENIBHBIE CUCTEMBI U 00paboTka
OONBIINX JaHHBIX. MOOWIbHBIE LHM(PPOBBIE YCTPOUCTBA U MX pPOJIb B
KOMMYHUKALUSIX. BcTrpoennsbie KOMIIBIOTEPHI. MUKpPOKOHTPOJIIEPHI.
PoGoTtu3npoBanHbIC MPOU3BOJICTRA.

[IporpamMmmHoe oOecrieueHrne KOMITBIOTEPOB U KOMITBIOTEPHBIX CUCTEeM. Bubl
IporpaMMHOIr0 oOecredeHuss W UX HazHaueHue. OCOOEHHOCTH MPOTrPaMMHOTO
oOecrieueHus: MOOWIBHBIX YCTpoHCTB. IlapanienbHoe mporpaMMHUpOBaHUE.
CucremHoe mnporpamMmmHoe obecrneueHue. OnepallMOHHBIE CUCTEMBI. Y THIIUTHI.
HpaiiBeppl  ycTporcTB. HHCTaIsiuust W JIEUMHCTAUISALMUSA — MPOrPAMMHOTO
oOecrieyeHusl.

daiinoBeie cUCTeMBbl. [IpUHIUIIBI pa3MelieHus] ¥ UMEHOBaHMs (HaijioB B
noyiroBpeMeHHou rmamsaTtu. [11abmoHs! AJ1st orcanus rpyin (Gaiios.

[Iporpammuoe obecnieuenue. JluneH3upoBanue MpPOrpaMMHOTO 0OECTICUeHUS
u  1mudpoBbix pecypcoB. [lpompuerapHoe U  CBOOOJHOE MPOTrpaMMHOE
obecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE UCIOJIb30BAaHUE MPOrPAMMHOIO
oOecrieueHusi W UUPPOBBIX pecypcoB. (OTBETCTBEHHOCTb, YCTaHABIMBaeMas
3aKOHOJaTeNIbcTBOM Poccuiickon denepanuu 3a HENMPABOMEPHOE MCIIOJIb30BAHUE
MPOrPaMMHOTO 00ecriedeH s U IMUPPOBHIX PECYPCOB.

[IprHIMIIBI IOCTPOEHHKS U anmnapaTHble KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CeteBbie npoTokoiasl. Cets UHTEepHET. Anpecauust B cetu UutepHer. [IpoTokonsl
creka TCP/IP. Cuctema moOMEHHBIX UMEH.

Pa3nenenne |IP-cetm Ha moxacetm ¢ moMomibl0 Macok noxacerei. CereBoe
agMuHUCTpUpoBaHue. [lomyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuus CBSI3UM C y37i1oM ceTtd. OmnpenerneHue mapiipyra JBUKEHUS
MTaKETOB.

Buner  nmestenbHoctm B cetm HMuTepHer. CepBuchl  MHTepHerta.
I'eonndopmanmonnbie cucTeMbl. ['€0JIOKAIIMOHHBIE CEPBUCHI PEAIBHOTO BPEMEHU



(Hanmpumep, JoKalusi MOOUJIBHBIX Teie(OHOB, OMNPEACIICHHE 3arpy>KeHHOCTH
aBTOMarucrTpasiei), THTEPHET-TOProBIIsl, OpOHUPOBAHUE OUJIETOB U TOCTUHMUII.

['ocynapcTBeHHbBIE 3JEKTPOHHBIE CEpPBUCHI U yciyru. ColuaibHblE CETH —
OpraHu3alus KOJUIGKTUBHOTO B3aWMOJICUCTBUSI M oOMeHa naHHbIMU. CeTeBoit
ATUKET: TpaBWia TOBeACHUsS B KuOepmpoctpanctBe. [Ipobiema mMmomIMHHOCTH
noyiyueHHoi nHpopmanuu. OTKpbITbIE 00pa30BaTENbHbIE PECYPCHI.

TexHOreHHbIE U SKOHOMHYECKHE YIPO3bl, CBS3aHHBIE C HCIOJIb30BaHUEM
MH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJOorui. OO01me mpoOsemMbl 3aliuThl
uHnpopmanu U uHGOpMaIMOHHOM  Oe3omacHocTd. CpenacrBa  3alUTHI
uHOpMalMK B KOMITBIOTEPAX, KOMIBIOTEPHBIX CETIX W aBTOMATH3UPOBAHHBIX
uHQOpMalMOHHBIX cucTteMax. [IpaBoBoe oOecrieueHue HUHPOPMAITMOHHOM
0€30MacCHOCTH.

[IpenorBparnieHue HECaHKIIMOHUPOBAHHOTO I0CTynma K JIMYHOM
KoH(uACHIIMATbHONH MH(OPMALIUK, XPaHAIIECHCS] Ha MEPCOHATLHOM KOMITbIOTEPE,
MOOWJIBHBIX yCTpOWCTBax. BpemoHocHoe mporpaMMHOE OOECIEUeHHE U CIIOCOOBI
O00opb0ObI ¢ HUM. AHTUBHUpPYCHBIC NporpaMmbl. OpraHu3zanus JUYHOTO apXHBa
uHdopmanun. PezepBHoe konupoBanue. [laponpHas 3ammTa apxusa.

[MIudpoBanue nanHbIX. CUMMETPUYHBIE W HECHMMETPHUUYHBIC MIUQPHI.
Mudpsr mpoctoii 3amenbl. ludp Lezaps. Hludp Bwmwkenepa. Anroputm
mudpoBanus RSA.

TeopeTnyeckne 0CHOBbI HH(POPMATHKH

Nudopmarusi, nanueie u 3HaHus. MHbopmanmoHHble Mpoieccsl B MPUPOJE,
TEXHHUKE U OOIIECTRBE.

HemnpepoiBHBIE W UCKPETHBIE BEIWYUHBI M CUTHaNBL. HeoO6XxoammocTh
JTUCKpeTH3alud MHGOpMAIMK, TpeIHA3HAYCHHOW IJIs XpaHeHWs, Mepenadd u
00paboTKH B IIUGPOBLIX CHCTEMAX.

JIBonyHoe  KoAupoBaHUE. PaBHOMEpHbIE U  HEPaBHOMEPHBIE  KOJBI.
JlekoaupoBaHre COOONIEHUM, 3alMCAHHBIX C MOMOIIbID HEPABHOMEPHBIX KOIOB.
Ycnosue ®ano. [locTpoeHHe OAHO3HAYHO AEKOAUPYEMBIX KOJOB C IMOMOIIBIO
nepeBa. EnuHUIBI n3MepeHus KoindecTBa nHPpopManuu. AjapaBUTHBINA MOAXOA K
OIICHKE KOJIMYeCTBa HHPOPMAIIUH.

Cucrembl cumucienus. Pa3BépHyTas 3amuch NENBIX W JAPOOHBIX YHCEN B
MO3UIIMOHHOW cucTemMe cuucieHus. CBoilcTBa MO3UIIMOHHOW 3alMuCH YuUCJa:
KOJIMYECTBO MU(p B 3aMUCH, TPHU3HAK JCIUMOCTH YHCJIa HA OCHOBAHHE CUCTEMBI
CUHMCJICHUSI. AITOPUTM NIEPEBOJA LIENOTO Ynciia U3 P-MYHOM CUCTEMbI CUMCITIEHUS B
JNECITUYHYIO0. AJITOPUTM TMeEpeBOJa KOHEYHOM P-uuHOW ApoOu B JECATUUYHYIO.
AJTOpUTM TMEepeBojJa ULEJIOr0 4Yuciaa U3 JECATUYHOM CHUCTEMbl CUMCIEHHS B P-
nunyto. IlepeBony koHewHOUW gecsatuuHOoM JpoObu B P-uunyr. [[BouuHas,
BOCBMEpPHUYHAS U IIECTHAJLATEpPUYHAS CUCTEMbl CUUCIICHHUSI, CBSI3b MEXKIAY HUMHU.



ApudmMeTndeckre omnepanuyd B MO3UIMOHHBIX CHCTEMax CYHUCICHUS. TpoudHas
YpPaBHOBEIICHHAsI CUCTEMA CUUCIIEHUS. JIBOMYHO-IECITUYHASI CUCTEMA CUUCIICHUSL.

Konuposanue TtekctoB. Kommpoka ASCIl. OpgnobGaliTHBIE KOJIUPOBKH.
Cranmapt UNICODE. KomupoBka UTF-8. Omnpenenenue uHPOpMAIMOHHOTO
00BbEMa TEKCTOBBIX COOOLIECHUH.

KomupoBanne  uzoOpaxenud. OuneHka  HMHPOPMALMOHHOTO  00BEMA
rpaduyYecKuX JaHHBIX MIPU 3aJJaHHBIX pa3pelieHrud U ITyOuHe KOJAUPOBAHUS 1IBETA.
[IBeToBrie MoOnenu. BektopHoe koaupoBanue. dopmartbl rpaduueckux (Gansos.
Tpéxmepnas rpaduxa. OpakranbHas rpaduka.

Konuposanue 3Byka. Otenka nHGOpPMAIMOHHOTO 00bEMa 3BYKOBBIX JIAHHBIX
IpU 3aJaHHBIX YaCTOTE JUCKPETU3ALNU U PA3PSITHOCTA KOAUPOBAHMUS.

Anrebpa noruku. IloHaTtne BbIcKa3biBaHUs. BpickaszpiBaTeNnbHbBIE (HOPMBI
(npenukatel). KBaHTOPHI CyII€CTBOBaHMS U BCEOOITHOCTH.

Jlornueckue omeparuu. TaOnUIBI UCTUHHOCTU. Jlornueckue BBIpaKEHUS.
Jlornueckue ToxaecTBa. JloKa3aTeNbCTBO JIOTHYECKUX TOXKIECTB C IOMOIIBIO
TaOIUI] UCTUHHOCTHU. Jlornueckue omneparuy 1 onepaiuy HaJl MHOYKECTBaMHU.

3akoHBI anreOpbl JOTUKW. DKBUBAJICHTHBIC NPEoOpa3oBaHUS JIOTUYECKUX
BbIpaxkeHU . Jlornueckre ypaBHEHUSI U CUCTEMbI YPABHEHUIA.

Jlornueckue QyHKIUU. 3aBUCUMOCTH KOJHUYECTBA BO3MOKHBIX JIOTHUECKHUX
GyHKIIUN OT KOoJIMYecTBa apryMeHToB. [loHbIe cucTeMbl JTIOTHYeCKUX (PYHKITUH.

Kanonnueckue  gopmbl  jmormueckux  BbIpakeHuil.  CoOBepIlIEHHbIE
IU3BIOHKTUBHBIE M KOHBIOHKTHUBHBIE HOpPMajibHble (HOPMBI, QITOPUTMBI HX
MOCTPOEHMSI IO TA0JINIIE UCTUHHOCTH.

Jlornueckue »>Ie€MEHTBI B cOcTaBe KommbtoTepa. Tpurrep. Cymmatop.
Mmuoropa3psanbid cymmarop. IlocTpoeHne cxem Ha JIOTHYECKHUX BJIEMEHTAX I10
3aIaHHOMY JIOTUYECKOMY BBIP@KEHHIO. 3alUCh JIOTUYECKOTO BBIPAXKEHUS 10
JIOTUYECKOU CXEME.

[IpencraBieHne UENbIX 4YKMCEN B MHaMATA KoMIibioTepa. OrpaHUYE€HHOCTH
IUana3oHa 4YUCeJl IMpU OrPaHUYCHUM KOJIMYECTBA pa3pAnoB. llepenonHenue
pazpsgHoOl ceTku. be33HakoBble M 3HAKOBBIE JaHHbIEC. 3HAKOBBIA OUT. J[BOMYHBIN
JOTIOJIHUTENbHBINA KOJI OTPULATEIbHBIX YHCEN.

[lobutoBbie norumveckue omnepanuu. Jlornueckuii, apudMeTHUUECKHl W
nukandeckud  capuru.  [lludgpoBaHue ¢ MNOMOIIBI0 TMOOUTOBOM  OMNEpaIuu
«wuckiovaroniee NJIN».

[IpencraBieHne BELIECTBEHHBIX YMCEN B MaMsITH KOMIIbIOTEpa. 3Hayamias
JacTh M MOPSAJOK umcliia. Jlmanma3oH 3HAYCHUH BEIICCTBEHHBIX umcell. [IpobieMbl
XpPAaHEHHS] BEIIECTBCHHBIX UYHCEJ, CBS3AaHHBIE C OrPAaHUYCHHEM KOJHAYECTBA
pa3psaoB. BeInosiHeHWE onepanuii ¢ BENIECTBEHHBIMH YHCIIAMHU, HAKOIUIEHUE
OIHOOK NPU BBIUYUCICHUSIX.



AJITOPUTMBI U IPOTPAMMHUPOBAHHE

OnpeneneHne BO3MOXKHBIX pPE3YyJbTaTOB paldOThl MPOCTEHIIMX aJIrOPUTMOB
VIOPABJICHUS HCIONHUTENIAMU W BBIYMCIUTEIBHBIX alnroputMmoB. OrpeaeneHue
HCXOJHBIX JaHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET JaTh TPEOYEeMbIil pe3yJIbTaT.

Oranbl pelieHusl 3aJad Ha KoMmIiblotepe. MHCTpymeHTalbHBIE CpelCTBa:
TPAHCIATOpP, OTJIATUUK, NPOoGUAMPOBIIMK. KoMOWISIMS W HHTEpHpeTALHs
nporpamMm. BupTyanbHble MallluHBI.

WurterpupoBanHass cpena pa3paboTku. Meroasl OTJIAJKU POTrpamM.
Hcnonb3oBanue TpaccupoBOuYHBIX TaOmui. Otnagounsiii BbiBoA. [lomaroBoe
BBINOJHEHUE TTpOorpaMmbl. Touku octaHoBa. [IpocMoOTp 3HaUeHUI IEpEeMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunsl JaHHBIX:
LIEJIOYUCIICHHbIE, BELIECTBEHHbIE, CHUMBOJIbHBIE, JIOTMYecKkue. BerBienus.
Cnoxnple ycnoBuss. Ilukmer ¢ ycinoBuem. [lUKiabl 1O HEpPEMEHHOM.
B3aumo3aMeHseMOCTh  pa3MYHBIX  BHJAOB  LMKJIOB. HBapumant  nukia.
CocraBienue IHMKIAa C HMCHOJb30BAaHHEM 3apaHee OMNpeeIEHHOr0 HWHBapHUaHTa
IUKJIA.

JIoKyMeHTHpOBaHUE IPOrpPaMM. Ucnonb3zoBanue KOMMEHTapHEB.
[ToaroToBka onucaHus MPOrpaMMbl U HHCTPYKIMH JIJIS1 TIOJIb30BATEIIS.

AnroputMbl 00pabOTKH HATypaJIbHBIX YHCEN, 3alUCAaHHBIX B MO3UIITMOHHBIX
CUCTEeMaxX CYHUCJIEHMs: pa3OHeHHe 3aluch 4YHuCia Ha OTHeJbHble UUpHI,
HaXO0XJACHHE CYMMbl U TIpOU3BeACHUS 1Up, HAXO0XKICHHE MaKCUMaJIbHOU
(MUHUMAIIBHON) TIUDPHI.

HaxoxneHnue Bcex MpOCThIX YMCEN B 3aJlaHHOM Auanasone. [IpeacrtaBieHue
Yuclia B BUJe HabOpa MPOCTBIX COMHOXKUTENEH. ANTOPUTM OBICTPOT'O BO3BEACHUS
B CTCIICHb.

O6paboTka JaHHBIX, XpaHAIUXCs B ¢aitnax. TekcToBble U TBOMYHBIE (DaiiiIbL.
daitnoBeie miepemeHHbIe ((aitoBbie ykazatenu). Urenue u3 (aitna. 3anuce B
dari.

Pa3z0Ouenue 3agaun Ha noazagauu. [loamporpammel (poueaypsl U GyHKINH).
Pexypcusi. PexkypcuBHbie 00BekThl ((pakransi). PekypcuBHbIE mpouenypbl U
¢ynkuun. Mcronp30BaHue cTeKa AJsl OPraHu3aluy PEeKypCUBHBIX BBI30BOB.

Hcnonp3oBaHue CTaHAApTHOM OHOIMOTEKH sI3bIKa IPOrPaMMHUPOBAHUS.
[lonknrouenne  OMOJMOTEK  MOANPOrpaMM  CTOPOHHUX  IPOU3BOJMUTEIEH.
MoaynpHBIN IPUHIKUII IOCTPOCHUS MIPOTrPaAMM.

YucnenHble Meronbl. ToyHoe W NPUOMMKEHHOE pEIIeHUs 3aJayd.
YuclieHHbIE METOJbI PEUIEHUS] YPaBHEHUI: METO Iepedopa, METO OJOBUHHOIO
nenenus. [IpuOnmx€HHOE BBIYMCIICEHHWE IJIMH KPUBBIX. Bplumcienue mioniaaei
(Guryp Cc NOMOUIbIO YHUCIEHHBIX METOJNOB (METOJ MPSAMOYIOJIbHUKOB, METOA



tpaneuuii). Ilouck wmakcumyma (MHUHMMYMa) QYHKIUM OJHOW NEPEMEHHON
METOJIOM MOJIOBUHHOTO JEJIECHHUS.

O6paboTka CHUMBOJIbHBIX  JIaHHBIX. BcTpoeHHble  (QYHKIMM  sA3bIKa
MPOrpaMMUPOBAHUS /11 OOPAOOTKU CHUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKHU
CUMBOJIbHBIX CTPOK: TMOJACYET KOJMYECTBA TMOSBICHUH CHUMBOJA B CTPOKE,
pa3OurieHue CTPOKM Ha CJIOBa IO MPOOEIBHBIM CHMBOJIAM, TOUCK MOJCTPOKHU
BHYTPM JAHHOM CTPOKHM, 3aMEHA HAWJACHHOM NOACTPOKM HA APYI'YIO CTPOKY.
['enepanys Bcex CJIOB B HEKOTOPOM aidaBUTE, YIOBIETBOPAIOMIMX 3aJaHHBIM
orpannueHusiM. [IpeobpazoBaHue unciaa B CHMBOJIbHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCIEAOBATENBHOCTH uucesl. Bpruncinenne 0000IIEHHBIX
XapaKTepUCTHK AJIEMEHTOB MacCHBa WJIM YHCIOBOM MOCIIEOBATEIBHOCTU (CYMMBI,
NPOU3BEACHUS, CPEJHEr0 apu(PMETUYECKOTO, MUHUMAIBHOTO U MAaKCHUMAaJIbHOTO
AJIEMEHTOB, KOJUYECTBA 3JIEMEHTOB, YIOBJIETBOPSIONIMX 33JaHHOMY YCJIOBHIO).
JIMHEVHBIN TTOUCK 3aIaHHOTO 3HAYECHUS B MACCUBE.

CoptupoBka onHOMepHOTo MaccuBa. [IpocTeie METOABI COPTUPOBKH (METOJ
ny3blpbKa, METOJ BbIOOpa, COPTHUpPOBKA BCcTaBKamu). COpPTUPOBKA CIHSHUEM.
beictpas coprupoBka MmaccuBa (amroput™m QuickSort). JIBouuHBIN TMOHCK B
OTCOPTHUPOBAHHOM MAacCCHUBE.

JIBymMepHble MaccuBbl (MaTpHIlbl). AJNTOPUTMBI OO0paOOTKH JIBYMEPHBIX
MaCCHBOB: 3aIIOJTHEHUE JIBYMEPHOTO YUCJIOBOTO MacCHBa IO 3aIaHHBIM ITpaBHIIaM,
MOMCK 3JIEMEHTA B IBYMEPHOM MAaCCHUBE, BBIUHMCICHHE MaKkCUMyMa (MUHUMYMA) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MacCHuBa, IEPECTaHOBKA CTPOK M CTOJOIIOB
JBYMEPHOTO MAaCcCHUBA.

HNudopMmannoHHbIe TEXHOJIOTHH

TexcroBelii mporeccop. PepaktupoBanme u dopmarupoBanue. IIpoBepka
opdorpadun u rpammatukud. CpencTBa TOHMCKAa W aBTO3aMEHbI B TEKCTOBOM
npoueccope. HMcnonb3zoBanne  ctuneid.  CTpyKTypHUpOBaHHBIE  TEKCTOBBIE
nokymeHTbl. CHOckH, ornaBnenue. KomnektuBHas paboTra ¢ JTOKyMEHTaMH.
NHCTpyMEHTHI pelieH3UpOBaHUsI B TEKCTOBBIX Mpoieccopax. OOmayHbie CEpBUCHI.
HenoBas mepenucka. Pedepar. IlpaBuna 1UTHpOBaHHWA HCTOYHUKOB W
opopmieHust Oubnmorpaguueckux cchiiok. OQopMieHHE CIUCKA JHUTEPATYpPHI.
3HaKOMCTBO C KOMIIBIOTEPHOM BEPCTKOM TekcTa. TexHuueckue cpeacTBa BBOJA
TekcTa. Crnenuanu3upoBaHHBIE CpPEJICTBA PEAAKTUPOBAHMUS MaTEMATHUYECKUX
TEKCTOB.

Ananu3 gaHHbiX. OCHOBHBIE 33/JlauM aHAJIW3a JIaHHBIX: MPOTHO3MPOBAHUE,
KJaccuuKkanus, Kiactepuzalus, aHaliu3 OTkIoHeHui. I[locnenoBaTenbHOCTh
pelieHus 3ajay aHaiu3a JaHHbBIX: cOOp MEPBUYHBIX JIAHHBIX, OYMCTKA U OILICHKa
KauecTBa JaHHBIX, BEIOOP W/WJIM MOCTPOEHHE MOJIENH, IpeoOpa3oBaHUE JaHHBIX,
BU3yalIM3allisl JTaHHBIX, UHTEpIIpeTanusi pe3yiabratoB. [IporpamMMmubie cpeicTBa u



MHTEPHET-CEPBUCHI JJI1 00pabOTKM M NpPEICTaBIEHUs JaHHBIX. bobuine naHHbIE.
MamunHoe o0yueHue. IHTenneKkTyanbHblil aHaJIW3 TaHHbIX.

AHanu3 JaHHBIX C MOMOIIBIO 3JEKTPOHHBIX TaOaul. BbruuciieHne cyMMmbl,
CPEIHETO apu(PMETHUECKOT0, HANOOIBIIEr0 (HAUMEHBILIEr0) 3HAUECHUS IHAIa30Ha.
Boruncnenne kosd@uimeHTa Koppenldluu ABYX psAaoB AaHHbIX. IlocTpoeHue
CTONOYAThIX, JMHEMYaTbIX W KPYyroBbix jauarpamm. [locTpoenue rpadukos
¢ynkuuit. [TonGop nuHuM TpeHa, pelieHre 3a1a4 MPOrHO3UPOBAHMS.

YucneHHoe pelleHHEe YpaBHEHHUH C IOMOILIBIO Moadopa mapaMerpa.
OnTumu3anus Kak MOMCK HAWJIYYILEro peuieHusl B 3a/laHHbIX ycioBusx. Llenesas
¢yHkuus, orpanuyeHusi. JlokanbHble M TI00aNbHBIE MUHUMYMBI II€JIEBOU
¢yHkuuu. Perenue 3a1a4 ONTUMU3AIME C TOMOIIBIO AJIEKTPOHHBIX TAOIHII.

11 KJIACC

TeopeTnueckue 0CHOBbI HH(POPMATHKH

Teoperndeckne mOAXOABI K OICHKE KojaudecTBa uHMopManuu. 3aKoH
anauTuBHOCTU HWHpopmaruu. Dopmyna Xaptiu. MHDOpMaIus U BEepOSTHOCTS.
®opmyna lllenHoHa.

Anroput™mbl cxkaTus gaHHbIX. AnroputM RLE. Anroputv Xaddmana.
Anroputm LZW. Anroputmel ckaTusi JAaHHBIX C TOTEPSIMU. Y MEHbIICHUE
IyOuHBI KogupoBaHus Beta. OCHOBHBIC Ujien anroputMmoB cxatus JPEG, MP3.

CkopocTh mepefayd  JaHHBIX. 3aBUCUMOCTb BpPEMEHM TNepeAadyd  OT
MH(POPMAIIMOHHOTO 00bEMa JAaHHBIX W XapaKTEPUCTHK KaHalla CBSI3U. [IpUyuHBI
BO3HMKHOBEHHUS OIMOOK TMpu Tmepefadye JaHHbIX. Konbl, m03BOJSIONINE
OOHapyXMBaTh M HUCHPABIATH OIMIMOKH, BO3HUKAIONIME TNpPU TMepenade JTaHHBIX.
Paccrosaune Xammunra. Koguposanue ¢ moBroperrneM 6uToB. Kokl XoMMuHTA.

Cucrempl. KoMmoHeHTBI cucTeMbl M HUX B3auMmopeiictBue. CHCTEMHBIHI
s dext. Ynpapnenue kak nHGOpMaIMOHHBIN Tiporiecc. OO0paTHas CBSI3b.

Mogenn u monenupoBanue. Llens moaenupoBanusi. COOTBETCTBUE MOJAEIH
MOJEIUPYEMOMY OOBEKTY WJIM Mpolieccy, Ueau MojenupoBaHus. Dopmanuzanus
MPUKJIAIHBIX 3a]1a4.

[IpencraBienne pe3yabTaTOB MOJCIUPOBAHUS B BHUAC, YIAOOHOM IS
BOCHIPHSTHS YeIOBEKOM. [ paduueckoe npeAcTaBiIeHNEe JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpaduxn).

I'padpr. OcHoBHBIE TOHATHSA. Buasr rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MAaTpHUI], CIHCKOB CMEXHOCTU. PemieHue
AITOPUTMUYECKUX 3a/lad, CBSI3aHHBIX C aHalu3oM TIpadoB (IIOCTPOCHHE
ONTUMAJIGHOTO IYTH MEXIy BepIIMHAMHU rpada, oOompeaeicHrue KOoIMdecTBa
pa3IUUHBIX TyTEeHd MEXAYy BEpIIMHAMH OPUEHTUPOBAHHOIO ALUKIMYECKOIO

rpada).



HepeBbs. bunapuoe aepeBo. JlepeBbs moucka. CrnocoObl 00xoja nepena.
[IpencraBienne apupMeTUYECKUX BBIPAXKEHUN B BUE JepeBa. J{MCKpPETHBIE UTPHI
JIBYX UTPOKOB ¢ nojiHoM nHdopmarueit. [loctpoenue nepesa nepedopa BapHuaHTOB,
OMMCAHKME CTPATErHMH UIPbl B TAOIMUYHON (hopMe. BrIUTpHILIHBIE U IPOUTPHILLIHBIE
MO3UIINH. BBIUTPBILIHBIE CTPATErUH.

CpencrBa UCKYCCTBEHHOTO HMHTEIUIEKTa. CepBUCHI MAIIMHHOTO IEPEBOAA U
pacno3HaBaHusa ycTHOM peud. KorHutuBHbIE cepBHUCHL. MneHTU]UKanus U MOUCK
M300paKEHUM, pacrio3HaBaHUE JIUIL. CamooOyuaroniuecs CUCTEMBI.
HckyccTBeHHBI MHTEIJIEKT B KOMIIBIOTEPHBIX Hrpax. Mcmosb3oBaHue METOOB
UCKYCCTBEHHOTO MHTEJJIEKTa B oOydarmux cucremax. lMcnonb3oBanue MeTonoB
UCKYCCTBEHHOTO MHTEJUIEKTa B poboTtoTexHuke. MuTepHeT Bemel. IlepcrnekTuBsl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEUIEKTYalbHBIX cucTeM. HelipoHHble ceTu.

AJITOPUTMBI U IPOTPAMMHUPOBAHHE

Qdopmanuzanuga  OoHATHS — anroputMma. Mammnaa — TeropuHra — Kak
yHUBEpCaiabHasi MOJeib BeuncieHni. Tesuc Yépua—Trropunra.

OneHka CII0KHOCTU BbIUMCICHUI. Bpems paGoTbl U 00BbEM HCIONIB3yeMOi
namsiTH, WX 3aBUCHUMOCTb OT pa3Mepa HUCXOAHBIX JaHHBIX. OleHka
ACUMIITOTUYECKOW  CJIIOXKHOCTH ~aJITOPUTMOB. AJTOPUTMBI  MOJMHOMHUAIBHOM
cnoxHoctu. IlepeGopHbie anroput™mbl. [Ipumepbl pa3TUYHBIX —aAJITOPUTMOB
pelIeHns OJJHOM 3a/1a4i, KOTOPbIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[louck mOpoCTHIX YWceNl B 3aJaHHOM JUAMAa30HE C IMOMOIIBIK aIrOpuTMa
«penieTo DparocheHar.

MHoropa3zpsiAHbie 1eble YUCIa, 3a1a4d JUITMHHON apu(QMETHKH.

CrnoBapu  (accollMaTUBHBICE MACCHBBI, OTOOpaKCHMs).  XOII-TaOJIHUIIHI.
[TocTpoenue andaBUTHO-4aCTOTHOTO CIIOBApPS ISl 33JaHHOTO TEKCTA.

Crekn. AHanu3 TMPaBUIBHOCTH CKOOOYHOrO BBIpaKEHMs. Brruucienue
apuhMETHIECCKOTO BBIPAXKEHHS, 3aIIUCAHHOTO B MOCTOHUKCHOMN (hopme.

Ouepenu. Mcnonp30BaHue oyepen Juisl BpEMEHHOTO XPAHEHUS JaHHBIX.

Anroputmbel Ha rpadax. IlocTpoeHne MHUHHUMAaNIbHOIO OCTOBHOTO JepeBa
B3BEILIEHHOT'O CBSI3HOTO HEOPHEHTHpOBAaHHOTO Trpada. KomuyecTBo pasnuyHbIX
MyTe MEXIy BEpPIIMHAMH OPUCHTUPOBAHHOTO AlUKINYECKOTO rpada. AJTopUTM
JIeUKCTpBI.

JepeBbs. Peanmm3anus gepesa ¢ MOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Ounapubie) nepeBbs. llocTpoeHue paepeBa sl 3aJaHHOTO APHUPMETHUYECKOTO
BbIpaKeHUA. PekypcuBHbIE anroputMsl o0xoja jaepesa. lMcronb3oBaHue cTeka U
ouepeau s 00X0/1a JiepeBa.

JluHamuyeckoe MpPOrpaMMHUpPOBAHME KAk METOJ peleHus 3afad  C
COXPAHEHUEM IPOMEXKYTOUHBIX PE3YyJIbTATOB. 3a/Jaud, pPEUIa€Mble C IOMOUIBIO



JUHAMHYECKOTO MPOTPAMMHUPOBAHUS: BBIYHCICHUE PEKYPCUBHBIX (DYHKIIUIA,
MOACYET KOJIMUECTBA BApUAHTOB, 33J]a4l ONTUMHU3AIUY.

[lonsitTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MHpOrpaMMHpoBaHUU. OOBEKTH U
kiaccel. CBOMCTBA U METOJbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTrka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO IMOIXOJA.
WNukancynsuus, Haclie10BaHUE, TOJIUMOPHU3M.

Cpensl ObicTpoii pa3paboTku mnporpamm. IIpoektupoBanue wuHTEpdeiica
noyib3oBarens. Vcmonb3oBaHWE TOTOBBIX — YIPABISIEMBIX  3JEMEHTOB IS
nocTpoeHust uaTepderica.

O630p  s3bIKOB  mporpammupoBanus.  [loHstue o0  mapaaurmax
IpOrpaMMHUPOBAHUSL.

NupopmManmoHHbIE TEXHOJIOIHH

Otanbl  KOMIIBIOTEPHO-MATEMAaTHUYECKOTO  MOJICIMPOBAHMSI:  MMOCTAHOBKA
3aj1aud, pas3paboTKa  MOJEIM, TECTUPOBAHUE  MOJEIU, KOMIIBIOTEPHBIN
AKCTIEPUMEHT, aHAJIU3 PE3yJIbTaTOB MOJICIIUPOBAHUSI.

Jluckperuzanuss TpH MaTEMaTUUYECKOM MOJEIMPOBAHUU  HEMPEPBIBHBIX
npoiieccoB. MogenupoBanue JABWXKEHUs. MojenupoBaHue OHMOJOTHUYECKUX
cucteM. MaremaTudeckue  MOJEIU B DKOHOMHUKE.  BBIYMCIHTENBHBIC
HKCIIEPUMEHTHI C MOJIEIISIMHU.

O06paboTKka pe3yJabTaTOB SKCHEpUMEHTa. MeToJT HaMMEHBIINX KBaJpaTOB.
OneHka 4YHCIOBBIX TApaMeTPOB MOJACIHUPYEMBIX OOBEKTOB M  IPOIECCOB.
Boccranosienue 3aBUcUMOCTEN MO pe3yJIbTaTaM dKCIIEPUMEHTA.

BepositHocTHbie  mopenu.  Metoast  Monte-Kapmo.  MiMuTtanmoHHOE
MonenupoBanue. CUCTEMbI MaCCOBOTO 00CTYKUBAHUSI.

TaGmuunbple (pensuuoHHBIC) 0a3bl JMaHHBIX. Tabmmia — TpeAcTaBICHUE
cBeleHnii 00 omHOTHHHBIX 00bekTax. Iloie, 3ammce. Kirou tabaumel. Pabota ¢
roroBoii 0a30il AaHHBIX. 3amoJIHEHWE Oa3bl JaHHBIX. [loMCK, COpPTHpOBKa H
bunbTpanug MaHHBIX. 3ampOChl Ha BBIOOPKY JaHHBIX. 3ampOChl C MapaMeTPaMH.
Boluncnsiembie mojs B 3ampocax.

MHororabnuunble 0a3bl JaHHBIX. THIBI CBsA3EH MEXIy TaOJMIIaMHu.
Buemnuii ximrou. LlemocTHOCT 6a3bl TaHHBIX. 3aMPOChl K MHOTOTAOIUYHBIM 0a3am
JTAHHBIX.

NutepHer-ipuiioxenus. [lonsTre 0 CEpBEpHON U KIIMEHTCKOM YaCTAX CauTa.
TexHoNmorus: «KJIUEHT — CepBEP», €€ NTOCTOMHCTBA M HenocTaTku. OCHOBBI SI3bIKA
HTML u xackamaeix Tabmun ctwiedd (CSS). Cuenapum Ha s3bike JavaScript.
®opmbl Ha BEO-CTpaHHUIIE.

Pasmemnienne BeO-caiiToB. Ycimyra XocTHHTA. 3arpy3ka (aiioB Ha CauT.

BBoa n300pakeHHil ¢ MCMOJIB30BAHUEM PA3TUYHBIX IUMPOBBIX YCTPOMCTB
(uudpoBbIX (oToamnmnapatoB U MUKPOCKOIOB, BUICOKAMEpP, CKAHEPOB U JAPYTHUX



ycTpoiictB). I'paduueckuit penakrop. Pazpemenue. Kagpuposanue. Mcnpasienue
nepcrekTuBbl.  I'mctorpamma.  Koppekuuss  ypoBHEH, KOpPpEeKUHs  ILIBETA.
OOecnBeunBaHuEe LBETHBIX H300pakeHuil. Peryms. PaGota ¢ obOmactamu.
QUIbTPHI.

MHuorocnolinble u3o0paxxkenus. TexcroBble cimon. Macka cnos. Kanambl
Coxpanenue BblaelieHHON oOnactu. IloaroroBka wiurocTpamuil 1as BeO-calTOB.
AHUMUpOBaHHBIE H300paKEHUS.

Bekrtopnas rpaduka. IlpumutuBbl. HW3mMeHeHHe moOpsiaKa 3JIEMEHTOB.
BreipaBHuBaHue, pacnpenenenue. ['pynnupoBka. Kpusble. @opMarsl BEKTOPHBIX
pucysnkoB. Mcnonb3oBanue KoHTYpoB. BekTopu3zanus pacTpoBbIX H300paxeHUH.

[IpyHOMNBI  TIOCTPOEHUS M PENAKTUPOBAHUS TPEXMEPHBIX  MOJEIEH.
Cerounble Mogenu. Marepuanbl. MoaennpoBaHHE€ HWCTOYHUKOB OCBEILICHMS.
Kamepsl. ApautuBHble TexHonoruu (3D-npunrtepsl). Ilonsthe o BUpTyalbHON
PEaIbHOCTU U JOTIOJIHEHHOW PEaJbHOCTH.



IINTAHUPYEMBIE PE3YJbBTATHBI OCBOEHHMA ITPOI'PAMMBI 110
UH®OPMATUKE (YIJYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE  pe3yNbTaThl  OTPAXKAIOT TOTOBHOCTH M CIOCOOHOCTH
oOy4Jaromuxcs pPyKOBOACTBOBAThCA CPOPMUPOBAHHOW BHYTPEHHEH MO3ULIUEH
JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllMi, TO3UTUBHBIX BHYTPEHHUX
yOEXKJIEHUI, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM  POCCUHCKOTO
o0111ecTBa, pacIIUPEHUE KU3ZHEHHOTO OIbITa W OMbITA JEATEILHOCTH B IpOIIEcCe
peanuzaluu  CpeACcTBaMu  y4eOHOro TMpeaMeTra OCHOBHBIX — HalpaBICHUN
BOCIIUTATEIILHON JIEITEIIbHOCTH.

B pesynbrate wusyuenus wuHGOPMATUKU Ha YPOBHE CpEIHEro OOIIero
oOpaszoBanus y obOyuaromierocss OyayT copMHUpOBaHbI CIEAyIONIME JTUIYHOCTHBIC
PE3YNIbTATHI:

1) rpa’KaaHCKOr0 BOCIIMTAHUSA:

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, yBaKECHUE
3aKOHAa U TPaBOMOpPSAKA,  COOJIOJEHWE  OCHOBONOJATAlONIMX  HOPM
MH(GOPMAIIMOHHOTO TTpaBa U HHGOPMAIIMOHHON 0€301aCHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HMACOJIOTMM SKCTPEMHU3MA, HAIMOHAIU3Ma,
KceHo(hoOnH, AUCKPUMHUHAIIMU T1I0 COLMAIBHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAllMOHAJIbHBIM [IPU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

LEHHOCTHOE OTHOIIEHUE K UCTOPUUECKOMY HACJIEAUI0, TOCTUREHUAM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HAaYCHUSI THPOPMATHUKH KaK HAyKH
B ’KM3HU COBPEMEHHOTO OOIIECTBA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OpUEHTHPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
cetu MHTepHeT;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYas JCTETUKY HAy4YHOTO U
TEXHUYECKOT0 TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPUHUMATH PA3IMYHBIC BHUABl HMCKYCCTBA, B TOM YHCIIC
OCHOBAaHHOT'O Ha WCIIOJIb30BaHUU MH(GOPMAITMOHHBIX TEXHOJIOTH;

5) pu3nuecKoro BOCIUTAHUSA:

copMUPOBAaHHOCTH  3JA0pPOBOTO M 0Oe3omacHOro  oOpaza  JKWU3HHU,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBbIO, B TOM 4YHCJIE 3a CYET



coOmoieHus1 TpeOOBaHUM 0€30MaCHON AKCIUTyaTallul CPEICTB MHPOPMALIMOHHBIX
1 KOMMYHUKaLIMOHHBIX TEXHOJOTUH;

6) TPy10BOI0 BOCIIMTAHMS

FOTOBHOCTh K AaKTMBHOW JEATEIBHOCTH TEXHOJOIMYECKONM U COLMAJIbHOU
HaIpaBJIEHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, MJIAHUPOBATH U CAMOCTOATEIBHO
BBINIOJIHATD TAKYIO J1€ATEIbHOCTD;

uHTepec K cdepaM MNpo(ecCHOHANBHON JAESTENbHOCTH, CBSA3aHHBIM C
MH()OPMATUKON, MNPOrpaMMUPOBAHUEM U HHPOPMALMOHHBIMU TEXHOJIOTHSIMHU,
OCHOBAaHHBIMU Ha JOCTI)KEHUAX HAYKW HMH(OPMATHUKM M HAYYHO-TEXHUYECKOTO
nporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayuiei mnpodeccuu u
peanu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIaHBbI;

TOTOBHOCTh M CIOCOOHOCTh K 0Opa3oBaHUI0O W €aMOOOpa3OBaHUIO Ha
NPOTSKEHUU BCEU KU3HH;

7) 3KOJIOTHY€eCKOT0 BOCTIUTAHMS:

OCO3HAaHME TJI00aIBHOrO XapakTepa 3KOJOTMYECKHX MpoOiieM M MmyTed HuX
pelieHusi, B TOM 4HCIe C Y4€TOM  BO3MOXKHOCTEH  HWH(OpPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTU;

8) HeHHOCTH HAYYHOIO O3HAHMSA:

c(OpPMUPOBAHHOCTh MMPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs HAyKH, JOCTHKEHMSIM HaydHO-TEXHHYECKOI'0 Iporpecca M
OOIIIECTBEHHOM MPAaKTUKH, 32 CYET IOHUMAHUS POJIU MH(POPMALIMOHHBIX PECYPCOB,
MH(POPMAIIMOHHBIX MPOLIECCOB M HH(POPMALMOHHBIX TEXHOJIOTMH B YCIOBHAX
U poBoOi TpaHCPOpPMAIIMK MHOTUX Cep KU3HU COBPEMEHHOI'O OOIIECTBA;

OCO3HAaHUE LIEHHOCTH HAYYHOW JEATEIbHOCTH, FOTOBHOCTH OCYILECTBIAThH
HNPOEKTHYIO U UCCIIEIOBATENbCKYIO JAESATENIbHOCTh HHANBUAYAIBHO U B TPYIIIE.

B mpouecce noctuxkeHHs JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS IPOTrPaMMbI
no wuHbopMaTUKe Yy OOYYaIOUIUXCS COBEPLIEHCTBYETCS HAMOLIMOHAJIBHBIH
MHTEJUIEKT, PEANOIaraonmil chopMupoBaHHOCTb:

CaMOpPETYJMPOBAHMS, BKJIIOYAIOLIErO0 CaMOKOHTPOJb, YMEHHME IPUHUMAThH
OTBETCTBEHHOCTh 32 CBOE TMIOBEACHHME, CIOCOOHOCTh AaJanTUPOBaThCA K
HMOLIMOHAJIBHBIM U3MEHEHUSM U MPOSBIATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHMBALIMM, BKIIOUYAOLIEH CTPEMIIEHUE K JOCTHKEHUIO LENH U
ycrnexy, ONTUMHU3M, MHHMIIMATHUBHOCTb, YMEHHME JEMCTBOBATh, MCXOMsSl U3 CBOUX
BO3MOKHOCTEH;

SMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh AMOLIMOHAJIBHOE COCTOSIHUE
IPYTHX, YYUTBIBATh €r0 IMPU OCYIIECTBIEHWN KOMMYHMKAIUHU, CIIOCOOHOCTH K
COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIFOUAOIINX CIOCOOHOCTh BBICTPAUBATH OTHOILIEHHUS
C IPYTUMH JIIOJbMU, 3a00TUTHCS, IPOSBIISATH HHTEPEC U pa3periaTh KOH QPIIUKTHI.



METAINIPEAMETHBIE PE3YJIbTATHI

B pesynbrate wusyuenus wuHGOpPMATUKU Ha YPOBHE CpEIHEro OO0IIero
oOpa3zoBaHus y oOyuaromerocs OynyT chOpMUPOBaHbI MeETalpEeAMETHbBIE
pe3yabTaThl, OTPAXKEHHBIE B YHUBEPCAIBHBIX YUYEOHBIX ACHUCTBUSIX, & UMEHHO —
MO3HABATEIbHbIE YHUBEpPCAJIbHBIC Yy4ye€OHbIC JICUCTBUS, KOMMYHUKATHUBHbBIC
yYHUBEpCAJIbHbIE Y4YeOHBbIC [EUCTBUS, PETYJISITUBHBbIC YHHBEpCAJIbHbIE Y4YEOHBIC
NEeNUCTBUSI, COBMECTHASI ICSITEIbHOCTD.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIEe 1eHCTBHS

1) 6a30Bble JJOrHYecCKHe JeHCTBUS:

CaMOCTOSITEIbHO  (OPMYJNIMPOBATH W aKTyaIM3UpPOBaTh  MpoOsIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAaHUsS JJII CPaBHEHMS,
Kiaccudukauu u 006001eHNs;

OTIPENIENIATh IIeJIU JEATCIIbHOCTH, 3a7aBaTh IMapaMeTpbl U KPUTEPUH HX
JOCTHYKCHUS;

BBISIBJIATH 3aKOHOMEPHOCTH U MIPOTUBOPEUHUS B paCCMaTPUBACMBIX SIBIICHUSIX;

pa3pabaTbiBaTh IJIaH PEIICHHS] MPOOJIEMBbI C YUETOM aHalu3a MMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB
LEISAM, OLIEHUBATh PUCKHU MOCIEACTBUMN 1€ TENbHOCTH;

KOOPJIMHUPOBATH M  BBINOJHATH pabOTy B  YCIOBHUSX  pEalIbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOIEHCTBHS;

pa3BUBAaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE 1eHCTBUSI:

BJIa/IETh HABbIKAMU Y4EOHO-UCCIIEI0BATENbCKON M MTPOCKTHOM JAESTEIBHOCTH,
HaBBIKAMHU  paspenieHus MpoOsieM, CHOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

OCYLIECTBIISITh PA3JIMYHBIE BHIBl JIEITEIBHOCTH MO TMOJYYEHHUIO HOBOTO
3HAaHMSI, €T0 HMHTEPIPETalNH, MPeoOpPa30BaHUI0 W TMPUMEHEHUIO B Pa3TUYHBIX
y4eOHBIX CHUTyallMsiX, B TOM YHCJI€ TpPH CO3JaHUU YYEOHBIX M COIMATBHBIX
MIPOEKTOB;

dbopMHUpOBaATH HAYYHBIN THUI MBIIUICHUS, BIaJIETh HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUE€BBIMU MOHSATUSIMU U METOJIAMHU;

CTaBUTh ® (OPMYIUPOBATh COOCTBEHHBIE 3a/layd B 00pa3oBaTEIHLHOU
NEATENIbHOCTU U dKU3HEHHBIX CUTYaIUsX;

BBISIBJIATH MPUYMHHO-CJIEJACTBEHHBIE CBSI3M W aKTyallM3UpoOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ pEIIeHHs, HaXOJUTh apryMEHThl ISl J10Ka3aTelbCTBa
CBOMX YTBEPXKJICHUI, 3a/1aBaTh apaMeTPhbl U KPUTEPUU PEILICHHUS;



aHAJTU3UPOBATh TMOJYYECHHBIE B XOJAE pEUIeHUsS 3aJaud pe3yJbTaThl,
KPUTUYECKHU OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLICHKY HOBBIM CUTYaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OTIbIT;

OCYIIECTBIISITh 1IEJICHANPABICHHBIN MOUCK IMEpPEeHOCa CPENICTB U CIOCOOOB
nercTBUs B MTPOGECCUOHATIBHYIO CPEIY;

YMETh TMEPEHOCUTh 3HAHHS B IO3HABATEIIbHYI0 W MPAKTHYECKYIO OOJacTh
KU3BHEICATEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IaCTeH;

BBIJIBUTATh HOBBIE WJICH, MpEJiaraTh OPUTHMHAIBHBIC MOJXOJbl U PEIICHUS,
CTaBUTH MPOOIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTePHATUBHBIC PEIICHUS.

3) pabora ¢ nunpopmMaumeii:

BJIAJICTh HABBIKAMU TOJIyYeHUS UHPOPMAIIUU U3 UCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOSITEJIbHO  OCYIIECTBJISITh ~ TOUCK,  aHaJIu3, CHCTEMaTU3aIlui0 |
UHTEPIpETAIMI0 HHGOPMAIIUU PA3JIMYHBIX BUJIOB U (DOPM MPEICTABICHUS;

co3/aBaTh TEKCThl B pas3NUuyHbIX ¢opmarax ¢ y4ETOM Ha3HAUYCHUS
uHpopMaMK M 1EJeBOW  ayAUTOpUM, BBIOUpas ONTUMAIbHYIO  (QopMmy
IPEACTaBICHUS U BU3YyaIU3alluu;

OLICHMBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh MH(pOpMAaINHU, €€ COOTBETCTBUE
IIPABOBBIM U MOPAJILHO-3THYECKUM HOpMaM;

UCIIOJIb30BaTh  CpPEACTBA  HMH(POPMALMOHHBIX W KOMMYHHKaIIMOHHBIX
TEXHOJOTUN B PEIIEHWU KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U OPraHU3aIl[MOHHBIX
3aady Cc coOdrofeHuEM TpeOOBaHUN JPrOHOMHUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, PECYypCOCOEpEeKeHMs, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OpPMaIIMOHHON 0€30MacHOCTH;

BJQJI€Th ~ HABbIKAMHU  pACIO3HABaHUS M 3alIUTHl  WHGOpMAINH,
UH(OPMAIIMOHHON 0€30MacHOCTH JIMYHOCTH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIE 1eCTBHS

1) o0enne:

OCYIIECTBIISITh KOMMYHHKAIIUU BO BCeX chepax KU3HH;

pacmo3HaBaTh HeBepOaJdbHBIE CpEACTBA OOIIEHWSA, TOHWMATh 3HAYCHHE
COIMAJILHBIX 3HAKOB, PAacCIO3HAaBaTh MPEANOCHUIKM KOHGIUKTHBIX CUTYyalllil |
CMSATYATh KOH(IIUKTHI;

BIQJIETh  PA3MUYHBIMH  CTIOcOOaMU  OONICHWS] W B3aWMOJCHCTBUA,
apryMEHTHPOBAHHO BECTHU JUAJIOT, YMETh CMATYaTh KOH(IUKTHBIE CUTYyAIUH;

Pa3BEPHYTO U JIOTMUHO M3JIaraTb CBOKO TOYKY 3PEHHUS C HCMOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2) coBMecTHAas 1eATeJIbHOCTD:



MMOHUMAaTh W MCIIOJb30BaTh MNPEUMYIIECTBA KOMAHIHOW M WHIWBUIYAIbHOU
paboThI;

BBIOMpPATh TEMATHKY U METOJbl COBMECTHBIX ACHUCTBUM C Yy4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJE€HA KOJUIEKTUBA;

NPUHUMATh I1€IM  COBMECTHOM  JAECATEIIbHOCTH, OpPraHW30BbIBATH U
KOOPJMHUPOBATH JCUCTBUSA MO MX JOCTHKECHHUIO: COCTABIISITH IUIAH JIECHCTBUM,
pacrpenensTh pojau C Y4ETOM MHEHUM YYaCTHUKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OIIEHUBATh KAadye€CTBO CBOEr0 BKJIaJa M KaXKJOTO yYaCTHHKA KOMAaHAbI B
oOIIMiA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE TPOEKTHI, OIIEHHWBATh HJIEM C MO3UIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTHY;

OCYILIECTBIIATh TO3UTUBHOE CTPATErMYECKOE TOBEJICHUE B Pa3IMYHBIX
CUTYAIUSX, IPOSIBISTh TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATHBHBIM.
PeryasiTuBHbIE YyHUBepPCcAJbHbIE Y4eOHbIE 1eHCTBUSA

1) camoopranuszanus:

CaMOCTOSITEILHO OCYIIECTBIISITh MO3HABATEIBHYIO JI€STEIbHOCTh, BBISBIISITH
npoOJieMbl, CTaBUTh U (GOPMYJIHUPOBATH COOCTBEHHBIE 3a7a4l B 00pa3oBaTeIbHON
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSIX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUTAH  pPEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEINOUYTECHUN;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IIMPOKON SPYIUIIHH B
pa3HbIX 00JIaCTAX 3HAHWUW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa30BATENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQ/JICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JEHUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX PpPE3YJIbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIeKCUU ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOT'0 PELICHUS;

OLICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATh PELICHUS 110 UX CHU)XKEHUIO;

[IPUHUMATh MOTHMBBI M apPryMEHThl APYTrUX MpPH AaHaJU3€ pPE3yJbTaTOB
NEATENTBHOCTH.



3) npuHATHSA ce0s U APYTrUX:

MPUHUMATH Ce0sl, TOHUMasi CBOM HEJIOCTATKH U JIOCTOMHCTBA,

MpPUHUMATh MOTHBBI W apTyMEHTHl APYTHX TMPU aHAIW3E pPE3yIbTaTOB
TeSTEHHOCTH;

NpU3HABATh CBOE MIPABO M MPABO JAPYTUX Ha OIIHUOKY;

pa3BHBATh CIOCOOHOCTH IIOHUMATh MHP C TIO3UIIUHU APYTOT0 YEIOBEKA.
MNPEAMETHBIE PE3YJIBTATDBI

B mnporecce m3yuenus kypca WHGOPMATHKH YIIyOJEHHOTO YpoBHS 6 10
Knacce oOydarOIMMHUCS  OyIyT JOCTUTHYTBI  CIICAYIONIHE  MPEIMETHBIC
PE3YJIBTATHI:

BJIQJICHHE TIPEJCTABICHUSAMH O POJU HHPOPMAIIMM W CBSA3aHHBIX C HEH
NPOIIECCOB B TPHUPOJC, TEXHUKE MW OOIIECTBE, MOHATUAMH «UHDOPMAIHSY,
«MHQOPMAIIMOHHBIM  TPOIECC»,  «CUCTEMa»,  «KOMIIOHEHTBI  CHCTEMBI»,
«CHUCTeMHBIN 3P (DHEeKT», «MHPOPMAIIMOHHAS CHCTEMaY, «CHUCTEMa YIIPABICHHS,

BJIQJICHHC METOJaMHM IIOMCKa HWHpOpManmuu B ceTh VHTepHeT, yMeHue
KPUTHYECKH OIICHHBATh WH(OPMAIIHIO, TTOJIYYCHHYIO U3 ceTH MHTepHeT;

YMEHHE XapaKTepu30BaTh OOJBIIME JaHHBIC, MPUBOJHWTH IMPUMEPHI
UCTOYHUKOB HMX TIOJYYCHHMsS] M  HAmpaBJICHUS  HUCIIOJIb30BaHUS, YMCHHE
KJaccu(UIUPOBATh OCHOBHBIE 3aJlayd  aHalu3a JaHHBIX (IIPOTHO3WPOBAHUE,
KJaccuuKarms, KJIacTepU3aIus, aHau3 OTKJIOHEHUH ), MOHUMATh
MIOCJIEIOBATENIbHOCTD PELICHUS 3aa4 aHalli3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX,
OYMCTKA U OIICHKAa KauecTBa JaHHBIX, BBIOOpD W/WIM TMOCTPOEHUE MOJIEIH,
npeoOpa3zoBaHUE JAHHBIX, BU3yAIU3aIUs JAHHBIX, MHTEPIPETALUs PE3YIbTaTOB;

MOHMMAaHHE OCHOBHBIX TIPUHIIMIIOB YCTPONCTBA M (PYHKIIMOHHPOBAHUSA
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOWIJIBHBIX KOMITHIOTEPOB, TEHACHIIUN Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTUIA;

BJIQ/ICHHE HaBBIKAMU PAOOTHI C ONEPAIMIOHHBIMU CHUCTEMaMHU, OCHOBHBIMU
BUJIAMU TPOTPAMMHOTO OOECmedYeHusl I pelIeHus Y4YeOHBIX 3a7ad 110
BBIOPaHHOM CIeIUAIN3aIliN;

HAJIMYWE MPEJCTABICHUN 0 KOMIBIOTEPHBIX CETSIX M UX POJIM B COBPEMEHHOM
MUpE, 0 0a30BBIX MPUHIIUIIAX OPTAHU3ANN U (PYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
ceteil, 00 0OmUX NpUHIUNAX pPa3pabOTKu W (PYHKIIMOHHUPOBAHUS HWHTEPHET-
MIPUIIOKEHN;

NOHUMaHWE Yrpo3 HH(POPMAIMOHHON OE30MaCHOCTH, HCIOJIb30BaHUE
METOJIOB M CPEACTB MPOTUBOJCHCTBUS JTHM yrpo3aM, COOJIOJCHHE MeEp
0e30MacHOCTH, MPEOTBPAIIAIONINX HE3aKOHHOE PACTIPOCTPAHCHHE TTEPCOHATBHBIX
JTAHHBIX, COOJIIOICHUE TPEOOBAaHUI TEXHUKN 0€30IaCHOCTH M THTHEHBI MpU paboTe
C KOMITBIOTEpAMH U JPYTUMHU KOMITOHEHTAMH ITU(GPOBOTO OKPYKECHHSI, TOHUMAHHE



MPaBOBBIX OCHOB HCIOJb30BaHUSA KOMIBIOTEPHBIX Mporpamm, 0a3 JaHHBIX U
paboTel B ceTn MIHTEpHET;

MMOHMMAHHE OCHOBHBIX TMPHUHIMUIIOB JAUCKPETHU3ALMU PA3IUUYHBIX BHUJIOB
uH(popMalMi, YyMEHHE ONpeleisaTh HHPOPMAUMOHHBIM OOBEM TEKCTOBBIX,
rpaUyYecKrX M 3BYKOBBIX JaHHBIX MPHU 3aJaHHBIX MapaMeTpax JUCKPETU3AIuH,
YMEHUE ONpPEACNIATh CPEIHIOI CKOPOCTh IMepefayd JaHHBIX, OIEHUBATh
W3MEHEHHE BPEMEHM IepeJlayd MpU HU3MEHEHWU HWHOOPMALMOHHOIO 00bEMa
JTAHHBIX U XapaKTepPUCTUK KaHaja CBA3H;

yYMEHHUE HCIO0JIb30BaTh MPHU PEIICHUU 3aJad CBOWCTBA MO3UIIMOHHON 3aIUCH
Yuces, aJroOpuTMa MOCTPOSHHUS 3aMMCH YUCTIa B TTIO3UIIMOHHON CUCTEME CUUCIICHUS
C 3aJlaHHBIM OCHOBAaHHMEM U TIOCTPOEHHUS YMCJia MO CTPOKE, COAepKalleil 3amuch
3TOr0 4YHWCJIa B ITO3WIIMOHHON CHCTEME CYHUCIICHUS C 3aJaHHBIM OCHOBAaHUCM,
YMEHHUE BBITIOIHATH apu(METHYecKre oOrmepalud B TO3UIMOHHBIX CHUCTEMaXx
CUHNCIICHUS;

YMEHHUE BBINOJHATh MPEOOpPa30BaHUS JIOTUUECKUX BBIPAKCHUH, HCIIONb3Ys
3aKOHBI ~aireOphl JIOTMKA, YMEHHE CTPOUTH JIOTHYECKOE BBIPAXKEHUE B
JTU3BbIOHKTUBHON U KOHBIOHKTUBHOM HOpMabHBIX (popMax 1Mo 3aaHHON TaOIuIe
UCTUHHOCTHU, HUCCIEI0BaTh 00JIACTh MCTUHHOCTH BBICKA3BbIBAHUS, COICPIKAIIETO
NIepEeMEHHbIe, PeIIaTh HECIOXKHbBIC TIOTUUECKHE YPAaBHEHHSI M CUCTEMBI YpaBHEHUH;

NMOHUMaHWe 0a30BBIX QJITOPUTMOB OOpPAOOTKHM YHCIOBOM W TEKCTOBOMU
uHopManuK (3aMuch YUCEI B MO3WUIMOHHOW CHUCTEME CUMCIICHMS, HaXOXXJICHHE
BCEX MPOCTHIX YUCEN B 33JIaHHOM JIHarna3oHe, 00padoTKa MHOTOPa3PsIHBIX IEJIBIX
quces, aHaJIi3 CUMBOJIBHBIX CTPOK U JIPYTHX), aITOPUTMOB MOKUCKA U COPTUPOBKH,
YMEHHE OIPEACNATh CIOKHOCTh H3y4aeMbIX B Kypce O0a30BBIX aJrOPUTMOB
(cyMMupoBaHHE d3JIEMEHTOB MAacCHBa, COPTHUPOBKAa MaccuBa, IepeOOpHbIC
QJITOPUTMBI, IBOMYHBIN TIOMCK) M MPHUBOJUTH NMPUMEPHl HECKOIBKHX aJrOPUTMOB
Pa3HOM CI0KHOCTH JJIs1 PEIICHUS OJTHOM 3a/1a4u;

BJIaJICHUE YHUBEPCAIbHBIM S3bIKOM IPOTPAMMUPOBAHUSA BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHUsIMH O Oa30BBIX THIAX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHHE MCIIOJb30BaTh OCHOBHBIC  YIIPABISIOIINE
KOHCTPYKLIMH, YMEHHE OCYIIECTBIISATh aHAIM3 TPEI0KECHHON IPOTPAMMBIL:
OTPENICNIATh PE3YIbTAThl Pa0OTHI POrpaMMBbl IIPH 3aJaHHBIX MCXOJHBIX JAaHHBIX,
ONpeaesaTh, MPU KAKUX HCXOIHBIX JAHHBIX BO3MOXXHO TOJYyYCHHE YKa3aHHBIX
PE3YIBTATOB, BBIABIATH JAaHHBIC, KOTOPBIE MOTYT NPHUBECTH K OIMIMOKEe B pabore
MporpamMMbl, (POPMYIHUPOBATH MPETIOKEHUS 10 YIYUIIIEHUIO MPOrPpaMMHOTO KOJIa;

YyMEHHME CO03/1aBaTh CTPYKTYPUPOBAHHBIC TEKCTOBBIE JOKYMEHTHI U
JIEMOHCTpPAIlMOHHbIC MAaTEPHUAIbl C UCIOJb30BAHUEM BO3MOKHOCTEH COBPEMEHHBIX
MPOTPAMMHBIX CPEJICTB U 00JIaYHBIX CEPBHCOB,;



YMEHHE MCHOJIb30BaTh 3JIEKTPOHHBIE TaOIUIBI Il aHAJIU3a, MPEACTABICHUS
u  00paOOTKM  AaHHBIX  (BKJIIOYAs  BBIYUCIEHHE  CYMMBI,  CPEIHEro
apu(pMETHYECKOro, HauOOJIBIIEr0O W HAUMEHBIIEr0 3HAYECHHM, pelleHHe
ypaBHEHUI, BHIOOP ONTUMAJIBHOIO PELIEHHUs, MOAOOP JMHUM TPEHJA, PELICHUE
3a/1a4 MPOTHO3UPOBAHUSA).

B npouecce uzyuenus kypca MHGOPMATHKU YriayOnéHHOTO ypoBHsS 6 11
Knacce oOydaromMMmucs  OyAOyT  JOCTUTHYTHI  CIEAYIOUIME  MpPEIMETHBIE
PE3YJIbTATHI:

YMEHHE CTPOUTh HEpPAaBHOMEpHBIE KOJbl, JOMYCKAIOIIME OJHO3HAYHOE
JIEKOANpPOBaHUE cOOOUIeHUH (TpedUuKCHbIE KO/ABl), MCHOJIb30BaTh MPOCTEHIINe
KOJbl, KOTOPbIE MO3BOJISIIOT OOHAPYKUBATh U UCIPABIATh OMIMOKHU MpH Mepeaade
JAHHBIX, CTPOUTH KOJI, 00€CNEeUYMBAIOIIUNA HAWMEHBIIYI0 BO3MOXXHYIO CPEIHIOIO
JUIMHY COOOLIEHUsI MPU HM3BECTHOM YACTOTE CHUMBOJIOB, MOSICHATH MPHUHIIMITBI
PaboOTHI MPOCTHIX AJITOPUTMOB CHKATHS JaHHBIX;

yMEHHE peniaTh aJrOPUTMUYECKUE 3a/layd, CBSI3aHHBIE C aHAJIU30M IpadoB
(3a7auM  TOCTPOCHMSI ONTHUMAJIBHOTO TYTH MEXIYy BeplIMHamMu rpada,
ONpeJeNIeHUs]  KOJMYeCTBAa  Pa3jIM4HBIX  MyTedl  MeXAy  BepIIMHAMHU
OpPUEHTUPOBAHHOTO AIMKINYECcKOro rpada), yMEHHe HCIO0Ib30BaTh JAEPEBBS MPH
aHalMM3e W TIOCTPOCHUH KOAOB M JJisi TMPEACTABICHUS apuPMeTHUeCKHX
BBIpQKEHUU, TIPU PEIICHUH 33]1ay MOMCKA U COPTHUPOBKH, YMEHHE CTPOUTH JE€PEBO
UTPHI TI0 33JJaHHOMY QJIITOPUTMY, pa3pabaTbiBaTh U OOOCHOBBIBATH BBIUTPHIIIHYIO
CTpPaTEruio UTPHI;

yMeHHe pa3pabaTbiBaTh W pEaIM30BBIBATH B BHJIE NpOrpaMMm 0Oa3oBbIe
NTOPUTMBI, YMEHHE HCIOJIB30BaTh B MPOrpaMmax JaHHBIE Pa3IMYHBIX THUIIOB C
y4€TOM OTrpaHMYEHUN Ha JHAna30H WX BO3MOXKHBIX 3HAYEHUH, MPUMEHATH NPH
pEIICHUH 3a71a4 CTPYKTYPHI TaHHBIX (CIIUCKH, CIOBAPH, CTEKU, OYEPEIU, IEPEBDSA),
UCIIONIb30BaTh 0a30BbI€ OINEpallid CO CTPYKTYpaMU [JIaHHBIX, TNPUMEHATH
CTaHJApTHBIE ¥ COOCTBEHHBIE TOJMPOTPAMMBI JIJII 0OPaOOTKH YHCIOBBIX JAHHBIX
U CHMBOJIBHBIX CTpPOK, HMCIOJB30BaTh MPHU pa3padO0TKe MporpamMm OUOIHOTEKH
MOANPOTPaMM, 3HATh (DYHKIIMOHAIbHBIE BO3MOXXHOCTH HMHCTPYMEHTAIbHBIX
CPEICTB Cpe/ibl pa3paboTKU, YMEHUE UCTIO0Ib30BaTh CPEACTBA OTJIAJKU MIPOrPaMM B
cpezie NporpaMMUPOBAHUS, YMEHHE TOKYMEHTUPOBATH MPOTPaMMBI;

yYMEHHUE CO3/1aBaTh BeO-CTPaHMUIIbI;

BJIQJICHNEC OCHOBHBIMU CBEACHUSAMHU O 0a3ax [aHHBIX, WX CTPYKTYpE,
CpencTBax co37aHusi W PaOOThl C HUMH, YMEHHE WCIIONh30BaTh TAOINYHBIC
(pensiioHHbBI€) 0a3bl JAHHBIX (COCTABMIATH 3aMpOChl B 0a3aX JAHHBIX, BBHIMOJHSITH
COPTUPOBKY M TOWCK 3amuceil B 0a3e MaHHBIX, HANOJHATH pa3paboTaHHyIO 0a3y
JTAHHBIX ) U CIIPABOYHBIE CUCTEMBI;



YMEHHE UCTIOIB30BaTh KOMITBIOTEPHO-MAaTeMAaTHYECKIEe MOJCIN JJIs aHalln3a
00BEKTOB M TIpoIleccOB: (OPMYIHUPOBATH 1€Jb MOJACIUPOBAHUS, BBIMOIHATH
aHallM3 pe3yJbTaTOB, TMOJYYCHHBIX B XOJ€ MOJICIHPOBAHMS, OICHUBATDH
COOTBETCTBHE MOJCIN MOJEINPYEMOMY OOBEKTY WM MPOLECCY, MPEICTaBIsATh
pe3yabTaThl MOJICTMPOBAHMS B HATJISITHOM BUJIE;

YMEHHE OpraHM30BBIBATH JIMYHOEC WH(OPMAIMOHHOE TPOCTPAHCTBO C
WCTIOJB30BAaHUEM PA3NUYHBIX CPEACTB LU(MPOBBIX TEXHOJOTHH, TMOHUMAaHHE
BO3MOXKHOCTEH LHM(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYTr, MH(PPOBBIX
00pa30BaTEIbHBIX CEPBUCOB;

NOHMMaHUE OCHOBHBIX MPHUHIIMIIOB PabOThI, BO3SMOXKHOCTEH M OTpaHUYCHHUSI
NPUMEHEHUS! TEXHOJIOTMI MCKYCCTBEHHOTO HMHTEJUIEKTAa B Pa3MYHBIX 00JACTAX,
HaJIMYWE TPEJCTABICHUH O Kpyre pelraeMbIX 3aJad MalluHHOTO OO0y4YeHHS
(pacnio3HaBaHUsl, KIACCU(PUKAIMN U MMPOTHO3UPOBAHUS) HATMYHE TPEICTABICHUIN
00  UWCHOJB30BAaHMM  HMHOOPMAIMOHHBIX  TEXHOJOTHH B Pa3IMYHBIX
npodeccuoHanbHBIX chepax.



TEMATHUYECKOE IIVIAHUPOBAHUE 10 KUIACC

KosnyecTBo yacos DJIEeKTPOHHbIE
Ne | HaumeHoBaHuUe pa3esioB U TeM IPOrpaMMbl Beero KonrpoabHbie | IIpakTuueckue (ungpossbie)
padoThl padoTbl o0pa3oBaTe/IbHbIE
pecypchbl
Paznea 1. llndpoBas rpamoTHOCTH
1.1 | KoMmploTep - yHUBEPCAIbHOE YCTPOUCTBO 00paOOTKH JJAHHBIX 6
1.2 | IIporpammHOe obecrieueHue 6
1.3 | KowmmbloTepHbIE CETH B
1.4 | HudopmannonHas 0€30macHOCTh 7 2
Hroro o pazgeny 24
Paspnen 2. Teopernyeckue 0CHOBbI HHPOPMATHKH
2.1 | TlpencraBienue nHGOPMAINH B KOMITBIOTEPE 19 2
2.2 | OcHOBBI aNreOphI JIOTHKU 14 1
2.3 | KowmmbrorepHas apudmeTuka 7 1
Hroro mo pazgeny 40
Pa3znen 3. AnroputMbl 1 MpOorpaMMHupOBaHue
3.1 | BBsexaeHwue B mporpaMMHUpOBaHUE 16 0.5
3.2 | BcrnomoratenbHbIe aITOPUTMBI 8 2
3.3 YuciieHHbIE METO I 5 3
3.4 | Anroputmbl 00pabOTKH CHMBOJILHBIX TAHHBIX 5 1
3.5 | Anroputmbl 00pabOTKH MacCHBOB 10 3.5
Wroro mno pazneny 44
Paznen 4. UndopmanmoHHbie TEXHOJIOTHH
4.1 O6paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 Ananus3 JaHHBIX 8 3
Hroro no paszneny 14
Pe3sepBHOE Bpems 14
OBHIEE KOJIMYECTBO YACOB 110 TIPOT'PAMME 136 0 21.5




11 KVIACC

KoaudecTBo 4acoB

Ne HaumeHoBaHue pa3iejioB U TeM NPOrPaMMBbI Beero Konrpoabnbie | IIpakTuueckue JuexkTpoHHble (¢ poBbIE)
padoTsbI padoThI o0pa3oBaTe/ibHbIE peCypChl
Pa3nes 1. Teoperuyeckue 0CHOBbI HH(POPMATHKH
1.1 WNudopmanust v uHGOpMaLlMOHHbIE MPOLIECCHI 10 2.5
1.2 MoenupoBaHue 8 2
Hroro mo pazueny 18
Pa3nen 2. AIropuTMbl M IPOrpaMMHPOBAHHE
2.1 DneMEeHThl TEOPHH AJITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI TAHHBIX 28 10
23 OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO 16 45
MTPOrPAMMHUPOBAHHS
Hroro mo pazgeny 50
Pasznea 3. UndopmManmoHHbIe TEXHOJIOTHH
31 KommbrorepHo-MaTemMaTuyecKkoe 8 5
MOJIETUPOBAHNE
3.2 Ba3el manaBIX 10 4
3.3 Be0-caiitbl 14 4
3.4 Kommnerorepnas rpaduka 8 3.5
3.5 3D-monenupoBanne 8 3
Wtoro mno pazneny 48
PesepBHOE Bpemst 20
OBUHIEE KOJIMYECTBO YACOB 110 136 0 36.5

INPOI'PAMME
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