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IHOACHHUTEJIBHAA 3AIIMCKA

[Iporpamma o undopmatuke (yriyOnEHHBIN YPOBEHb) Ha YPOBHE CPEIHETO
obmero oOpa3zoBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaMm
OCBOCHHS  OCHOBHOM  00pa3oBaTelbHOM  MPOTPaMMBI  CPEIHEro  OOIIero
oOpazoBanus, npeactaBieHHbx B ®I'OC COO, a taxxke ¢enepaibHON padoueit
MPOrpaMMbl BOCITUTAHUS.

[Iporpamma 1o wuHboOpMaTUKEe JAET MPEACTABICHUE O IeNsX, oOIe
CTpaTeruu OOy4YeHUs, BOCIHTAHHUS W Pa3BUTUA OOYYAIONIMXCA CpPEICTBAMHU
yaeOHoro mpeamera «MubopmaThnka» Ha yriayOnEHHOM ypOBHE, YCTaHABIMBAET
o0s13aTenabHOe MPEeIMETHOE coJiepKaHue, npenycMaTpuBaeT ero
CTPYKTYPHpPOBaHHE TIO pa3fiejaM B TeMaM Kypca, ONpeaesaeT pacupeeiecHie ero
o kjiaccam (rojam M3y4yeHus), 1a€T MPUMEPHOE paclpeesieHue Y4eOHbIX 4acoB
M0 TEMaTWYeCKUM pa3feliaM Kypca U PEKOMEHAyeMyr (IIPUMEpHYIO)
MOCJICIOBATEIPHOCT ~ UX  HM3YYCHHS C  Y4ETOM  MEXKIPEAMETHBIX |
BHYTPHUIIPEIMETHBIX  CBSI3€HM, JIOTHKA y4eOHOro TMpolecca, BO3PaCTHBIX
O0COOEHHOCTEH 00y4YaroIINXCsl.



[Iporpamma o uHpopmaTHKe ONpeesieT KOJTUISCTBEHHbIE U KaUeCTBEHHBIC
XapaKTEPUCTUKU yU4eOHOro Marepuana sl KaXXJ0ro Tojia U3y4eHus, B TOM YHCIIE
JUISL COAEP KATEeIbHOTO HAMOJHEHUSI Pa3HOr0 BHUAA KOHTPOJS (MIPOMEKYTOUHOMU
aTTeCTaluu oOy4Jaromuxcs, BCEPOCCUUCKUX MIPOBEPOUHBIX pabor,
roCy/1apCTBEHHOM MTOroBoM arrectanuu). [Iporpamma no nHpopMaTuke sBIsiETCS
OCHOBOM [IIi COCTaBJEHUS AaBTOPCKUX Y4YEOHBIX MpPOrpaMM U Y4eOHUKOB,
MOYPOYHOTO TJIAHUPOBAHUS Kypca YUUTETIEM.

HNupopmaTuka B cpeaHem oOuieM 00pa30BaHUU OTPAXKAET:

CYIIHOCTh HMH(POPMATUKM KaK HAYYHOW JUCIUIUIMHBI, H3ydaroien
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOKHOCTH aBTOMATH3AaIlMK MH()OPMAIIMOHHBIX
IIPOIIECCOB B PA3IMUHBIX CHCTEMAX;

OCHOBHBIE ~ 00JaCTM  MNpPUMEHEHUS  UHPOPMATHKU, TPEXKAE  BCETO
uH(OPMAIIMOHHBIC TEXHOJIOTUHU, YIIPABICHUE U COLIMATIbHYIO cdepy;

MEXIUCIUIUIMHAPHBIA ~ XapakTep UWHOOPMATUKH U  WH(POPMAIIMOHHOM
NeSATeTbHOCTH.

Kypc undopmaruku niis ypoBHsI cpeaHero oOiiero oOpa3oBaHUs SIBISETCS
3aBEPIIAIONIAM JTArlOM HEMPEPBIBHOM IMOJATOTOBKHA OOYyYaromuxcs B 00JacTH
MHPOPMATUKN U MHPOPMAIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJOTUM, OMUpPAETCS
Ha cojiepaHue Kypca WH(GOPMATHKU YPOBHSI OCHOBHOI'O OOIIEro oOpa3oBaHMs U
OMBIT  TOCTOSTHHOTO  TMPUMEHEHHs  HMHPOPMAMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJOTUH, Ha€T TEOPETUYECKOE OCMBICICHHE, MHTEPIpPETAlHni0 U 0000IIeHne
ATOrO OMBbITA.

PesynpraThl  yrimyOGn€HHOro ypoBHS ~HM3y4eHHS ~yueOHOro IpeaMmeTa
«Madpopmatrka) OpHUEHTHPOBAHBI HA TMOJyYCHHUE KOMIETEHTHOCTEH IS
nocyienywme mpodeccuoHaabHON  JEATeTbHOCTH KakK B paMKaxX JIaHHOM
IpeAMETHOM 00J1acTH, TaK M B CMEKHBIX ¢ Helt o6sacTsax. OHM BKITIOYAIOT B CEOS:

OBJIQJICHUE KJIIOUYEBBIMU TOHATHSIMU U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCSl JaHHAas TMpeaMeTHas 00JIacTh, Pacro3HaBaHWE COOTBETCTBYIOIIMX WM
MPU3HAKOB M B3aMMOCBSI3€H, CITIOCOOHOCTh JEMOHCTPUPOBATH PA3IMYHBIC TIOIXOIbI
K U3yUYECHUIO SIBJICHUM, XapaKTEPHBIX JIJIs1 U3y4aeMOU MpeIMETHOU 001acTH;

YMEHUE pellaThb THUIIOBbIE TNPAKTUYECKHE M TEOPETHYECKHE 3a/auu,
XapakTepHblE JJIsI MCIOJIb30BAaHHMS METOJAOB M HWHCTPYMEHTapusi JaHHOU
MpeIMETHON 00J1aCTH;

HaJIMYMEe TPEICTABICHUNW O JTaHHOW TPEIMETHONW OOJacTH KakK IIeTOCTHOU
TeOpur (COBOKYIMMHOCTH TEOPHii), OCHOBHBIX CBS3SX CO CMEXHBIMH O0JaCTIMU
3HAHUM.

B pamkax yrinyOn€éHHOro ypoBHSI u3ydeHHs HHGOpPMATUKU oOecreurBaeTCs
L[eJICHAINpPaBJICHHAs] MOArOTOBKAa O0Yy4YarolIuMXcsl K MPOJOKEHUI0 00pa3oBaHUs B
opraHuzanusax  nOpodeccuoHanbHOTO  OOpa3oBaHUSI MO  CHEHHUAIBHOCTAM,



HEIMOCPEJICTBEHHO CBSI3aHHBIM C  LHU(PPOBBIMU TEXHOJOTUSMH, TaKUM Kak
nporpaMMHasi UHXXKEeHepusi, HHOpMalMOHHAs 0e30MacHOCTh, MH(OPMAIIMOHHbBIC
CUCTEMBl M TEXHOJOIMH, MOOWJIbHBIE CUCTEMbl M CETH, OOJbIIME JaHHBIE H
MalIMHHOE O0O0y4YeHWE, TMPOMBILUICHHBIA HWHTEPHET BEIIEH, HCKYCCTBEHHBIM
MHTEJUIEKT, TEXHOJOTHMH OEeCIpOBOJHON CBS3M, pPOOOTOTEXHHKA, KBAaHTOBBIE
TEXHOJIOTUHU, CUCTEMBbI PACIpPEACTIEHHOIO PEEecTpa, TEXHOJIOTUU BUPTYAIbHOM U
JIOTIOJIHEHHOW pEeabHOCTEN.

OcHoBHas 1enb u3ydeHuss ydeOHoro mnpeamera «Mupopmartnka» Ha
yrayoJIEHHOM ypOBHE CpeIHero oOmiero oOpa3oBaHuss — oOecreueHue
JanbHEHIIero pa3BUTHS MHGOPMAILMOHHBIX KOMIIETEHIIMM OO0ydarolerocs, ero
TOTOBHOCTH K JKHU3HH B YCIIOBUSIX Pa3BUBAIOIIETOCs MH(GOPMAILIMOHHOTO OOLIECTBA
U BO3pacTarolleil KOHKYPEHLIMM Ha pBhIHKE Tpyda. B CBsA3M ¢ 3TUM u3ydeHHe
uHpopmaruku B 10—11 kiaccax A0HKHO 00€CTIEUUTD:

c(OpMHPOBAHHOCTh MHPOBO33PEHUS, OCHOBAHHOTO Ha MOHUMAaHUHU POJIU
uHDOpMaTUKH, UHPOPMAITMOHHBIX W KOMMYHHKAIIHOHHBIX TEXHOJIOTUHA B
COBPEMEHHOM OOIIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTHYECKOTO U aITOPUTMHUYECKOTO MBIIIUICHHUS;

c(hOpMHUPOBAHHOCTh YMEHUU pa3inuuaTh (AaKThl W OLEHKH, CpaBHUBATH
OLICHOYHBIE BBIBOJABL, BUIETh HMX CBSI3b C KPUTEPUSIMH OIICHUBAHUS M CBS3b
KPUTEPUEB C ONPEAETEHHON CUCTEMON LIEHHOCTEM, IPOBEPATH HA JOCTOBEPHOCTD U
00600611aTh HH(pOpPMAIIHIO;

c(OpPMHPOBAHHOCTh  TMPEACTABICHUH O  BIUSHUU  MHPOPMAIMOHHBIX
TEXHOJOTUWA Ha JKU3Hb YelloBeKa B OOIIECTBE, IOHMMAHHE COIUAIBHOTO,
SKOHOMHUYECKOTO, MOJIUTHYECKOTO, KYJIbTYpPHOrO, HOPUAUYECKOTO, MPUPOIHOTO,
SPrOHOMHYECKOTO,  MEIUIIMHCKOT0O U (DU3UOJIOTMYECKOTO  KOHTEKCTOB
MH(GOPMAIIMOHHBIX TEXHOJIOTHA;

NPUHSTHE TTPABOBBIX M ATUYECKUX ACIIEKTOB MH(DOPMAIMOHHBIX TEXHOJIOTHIA,
OCO3HAHHME OTBETCTBEHHOCTH JIIOZEH, BOBJIICUEHHBIX B CO3JJaHUE U MCIIOJIb30BAHME
MH(OPMAITMOHHBIX CUCTEM, pacIpocTpaHeHre HH(OPMAITUH;

CO37aHUE YCIIOBUW MJIsi Pa3BUTHS HABBIKOB Y4€OHOHM, MPOEKTHOM, HAy4YHO-
HCCJIEI0BATENBCKON M TBOPYECKOM NEATEIBHOCTH, MOTHUBALMU OOyYaroluXcs K
CaMOPa3BUTHIO.

B conepxxanun yaeOnoro mpeamera «MH]opmaTika» BBIIETSIOTCS YETHIpE
TEMaTUYECKUX pa3jera.

Paznen «Illu¢gpoBass rpamMoOTHOCTB» TIOCBSIIEH BOIPOCAM YCTPOWCTBA
KOMIIBIOTEPOB M JIPYTUX 3JEMEHTOB IU(PPOBOIO OKPYKEHHUS, BKIIOYAS
KOMITBIOTEPHBIE CETH, UCIOJIB30BAHUIO CPEICTB ONEPALIMOHHON CUCTEMBI, padoTe B
cetd VHTEpHET M MCHOJB30BAHUIO HWHTEPHET-CEPBUCOB, HHPOPMALIMOHHON
0€30IacHOCTH.



Paznen «Teopernueckue OCHOBbI HH(OpPMATHKH» BKIOYaeT B ceOs
MOHSATUUHBIA anmapaT HWH(QOPMATHKU, BOMPOCHl KOJUPOBAHHUS HHQPOpMAIINH,
u3MepeHuss MHOOPMALMOHHOTO 00bEMa JTaHHBIX, OCHOBBI aiNreOpbl JIOTUKU U
KOMITBIOTEPHOT'O0 MOJICTUPOBAHUS.

Paznen «AaroputmMbl M NPOrpaMMHpPOBAHME)» HAIPABICH HAa Pa3BUTHE
AITOPUTMUYECKOTO MBIIUICHHUS, Pa3pabO0TKy aJITOPUTMOB U OIIEHKY MX CII0XHOCTH,
dbopMupoBaHUE HABBIKOB peaiM3alldUd MPOTPAMM Ha SI3bIKAX MPOrPaMMHUPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen  «AHpopmanmoHHbIe  TEXHOJOrMH»  IIOCBALIEH  BOIPOCAM
npuMeHeHusT WHGOPMAIMOHHBIX TEXHOJIOTHM, peaqu30BaHHBIX B MPHUKIAJIHBIX
IPOrpaMMHBIX MPOJYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHCJIC B 3aJja4ax aHaJIM3a
JTAHHBIX, HWCIOJB30BaHUIO 0a3 JMaHHBIX M DJEKTPOHHBIX TAONUIl ISl pElICHHUS
MPUKJIATHBIX 3a7a4.

B npuBenénnom nanee coaepkaHuu ydebHoro mnpeamera «MHdpopmaTuka
KypCUBOM  BBIJICJICHBI  JIONIOJIHUTENIbHBIE TEMBbI, KOTOpbIE HE BXOIST B
00s13aTeNIbHYIO TIPOrpaMMy OOYYEHUS, HO MOTYT OBITh MPEJIOKEHBI JJIsI U3yUCHUSI
OTJICJIbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM O0YJarOIITUMCS.

VYrinyOnéHHblii  ypoBeHb H3y4YeHHMs HWHOOPMATHKUA PEKOMEHIYETCs IS
TEXHOJOTHYECKOTO  NpOo(duiis, OpPUEHTHUPOBAHHOTO HA  HMHXKEHEPHYIO U
UHPOPMAIIMOHHYIO c(epbl NeSITeNbHOCTH. YTIyONEHHBIH YpOBEHb H3y4YeHUS
MHPOPMATUKU OOECIeYMBAET: MOJATOTOBKY OOYYaIOIIUXCS, OPUECHTUPOBAHHBIX HA
CHEIUATBHOCTH B 00JaCTH HH(POPMAIMOHHBIX TEXHOJOTUA M HWH)XCHEPHBIC
CHEUHUAIBHOCTH, Y4YacTHE B MPOEKTHOM M HCCIEIOBATEIbCKON NIESITENbHOCTH,
CBS3aHHOW C COBPEMEHHBIMU HAMPABICHUAMH OTpPAacid HMHPOPMAIMOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJIOTUA, IOJTOTOBKY K YYaCTHIO B OJMMIIMAAaX U cAaye
Enunoro rocynapcTBeHHOT0 2K3aMeHa 1Mo HH(GOpMaTHKeE.

[TocnemoBaTenbHOCTh M3YYEHHS TEM B Mpeaenax OJHOTO Toja o0ydeHus
MOXXET OBITh HM3MEHEHA 10 YCMOTPEHHIO YYHTENs NpU TOATOTOBKE pabodeit
[IPOrpaMMbl U MOYPOYHOTO IJIAHUPOBAHMSL.

OO6muiee 9nciio YacoB, PEKOMEHOBAHHBIX I M3yd4eHUsI HHOOPMATHKU — 272
yaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11 knacce — 136 yacoB (4 yaca
B HEJIEJIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

IIu¢ppoBasi rpaMOTHOCTDH

TpeOoBaHusi TEXHMKH OE30MACHOCTM M TUTHEHBI TIpu  paboTe ¢
KOMIBIOTEPAMH U APYTUMU KOMIOHEHTaMU [IUGPOBOTO OKPYKEHUS.

[IpuHuunel paboThl KOMIBIOTEPOB U KOMIBIOTEPHBIX CUCTEM. APXUTEKTYypa
¢don Heiimana. ABTOMATHYECKOE BBITIOJTHEHHWE MPOrPAMMBI  MPOIECCOPOM.
OnepaTuBHasi, MOCTOSIHHAsT W JIOJATOBpeMeHHas mnamaTtb. OOMEH JaHHBIMH C
noMouIpio mrH. KoHTposiepsl BHEMHUX YCTPOUCTB. [IpsiMOil JOCTYIT K TAMSITH.

OcHOBHBIE TeHJACHIUU  Pa3BUTHSA KOMIBIOTEPHBIX  TEXHOJIOTHH.
[TapannenbHbie BBIYMCIICHUSL. MHoronpouneccopHbie CHUCTEMBI.
CyniepkoMmnbioTepbl. Pacripesiei€HHbIe BBIYUCIUTENIBHBIE CUCTEMBI U 00paboTka
OONBIIMX JaHHBIX. MOOWIBHBIE HHUGPPOBBIE YCTPOWCTBA HM UX POJb B
KOMMYHUKAILUSIX. BcTpoennsbie KOMIIBIOTEPHI. MUKPOKOHTPOJIIEPHI.
PoGoTtu3npoBanHbIC MPOU3BOJICTRA.

[IporpammHoe obecrieueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. BubI
IpOrpaMMHOro oOecnedeHus: U MX HazHaueHue. OCOOEHHOCTH MPOrpaMMHOTO
oOecrieueHusi MOOWIBHBIX ycTpoicTB. [lapamienbHoe mporpaMMUpOBaHUE.
CucremHoe mnporpamMmmHoe obecrneueHre. OnepallMOHHBIE CUCTEMBI. Y THIIUTHI.
HpaiiBeppl  ycTporcTB. HMHCTaIsiuust W JIEUMHCTAUISALUSA ~ MPOrPAMMHOTO
oOecrieyeHusl.

daiinoBeie cUCTeMBbl. [IpUHIUIIBI pa3MelIeHus] U UMEHOBaHMS (aljioB B
noyiroBpeMeHHor nmamsaty. [11admons! a1 onvcanus Tpyni (aiios.

[Iporpammuoe obecneuenue. JluneH3npoBanue MpPOrpaMMHOTO 0OECTICUeHUS
u  1mdpoBelx pecypcoB. [lpompuerapHoe u  CBOOOJHOE MPOTrpaMMHOE
obecrieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE UCIOJIB30BAaHUE TPOTPAMMHOTO
obOecrieueHusi W UUQPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABIUBaeMasl
3aKOHOJaTeNbcTBOM Poccuiickon denepanuu 3a HEMPABOMEPHOE MCIIOJIb30BAHUE
MPOrPaMMHOTO O0ecTiedeH s U IUPPOBBIX PECYPCOB.

[IprHIMIIBI IOCTPOEHKS W annapaTHble KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CeteBbie npoTokonsl. Cets UHTEepHET. Anpecanus B cetd MuaTepHeT. IIpoTokoibl
creka TCP/IP. Cuctema mOMEHHBIX UMEH.

Pasnenenne |IP-cetm Ha moxacetm ¢ momomibl0 Macok noxacerei. CereBoe
agMuHUCTpUpoBaHue. [lomyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hanmuuusg CBSI3U C y3JIOM ceTh. OnpenelieHue MapupyTa JIBHXKEHUS
MTAKETOB.

Buner  nmestenbHoctm B cetm HMuatepHer. CepBuchl  MHTepHerta.
['eonndopmanmonnbie cucTemMbl. ['€0IOKAIIMOHHBIE CEPBUCHI PEAIBHOTO BPEMEHU



(Hanmpumep, JokKauus MOOWIBHBIX Tene(OHOB, OIpeJeICHUE 3arpyKEHHOCTU
aBTOMarucTpasieit), ”HTEpHET-TOProBsl, OpOHHUPOBAHUE OUIIETOB U TOCTUHHII.

['ocynapcTBeHHBIE JIEKTPOHHBIE CEPBUCHI M yCIyrd. ColManbHBIE CETH —
OopraHu3aIus KOJUIGKTUBHOTO B3aWMOJICUCTBUSI M oOMeHa naHHbIMHU. CeTeBoit
ATUKET: MpaBWa TOBeAcHUsS B KuOepmpoctpanctBe. [Ipobiema MopIMHHOCTH
noyiyueHHou nHpopmanuu. OTKpbITEIE 00pa30BaTEIbHbIE PECYPCHI.

TexHOreHHbIE U JKOHOMHYECKHE YIPO3bl, CBS3aHHBIE C HCIOJIb30BaHUEM
MH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJOrui. OO01me mpoOsemMbl 3aliuThl
uHnpopmanm U uHPOpMaIMOHHOM  Oe3omacHocTd.  CpenacrtBa  3alUTHI
uHoOpMalMK B KOMITBIOTEPAX, KOMIBIOTEPHBIX CETAX W aBTOMATU3UPOBAHHBIX
uHQOpMalMOHHBIX cucTteMax. [IpaBoBoe oOecrieueHue HUHPOPMAITUMOHHOM
0€30MacCHOCTH.

[IpenoTrBpaiieHue HECAHKIIMOHUPOBAHHOTO J0CTyrma K JIMYHOM
KoH(uAeHIIMaTbHONH MH(MOPMALIUK, XPaHSAIIECHCS Ha MEePCOHATBLHOM KOMITbIOTEPE,
MOOWJIBHBIX yCTpoHcTBax. BpemoHocHOe mporpaMMHOe oOecredeHrne U CrocoObl
O00pbObI ¢ HUM. AHTUBHUpPYCHBIC NporpaMmbl. OpraHu3zanus JTUYHOTO apXHBa
uHdopmanun. PezepBHoe konupoBanue. [laponbpHas 3ammTa apxusa.

udpoBanne ngaHHbIX. CHUMMETPUYHBIE W HECHUMMETPUYHBIC MIHUDPHI.
Mudpsr mpoctoii 3amensbl. [Mludp Leszaps. Iudp Bumxenepa. Anroputm
mudpoBanus RSA.

TeopeTnyeckne 0OCHOBbI HH(POPMATHKH

Nudopmarusi, nanueie u 3HaHus. MHbopmanmoHHble MpoIeccsl B MPUPOJE,
TEXHUKE U OOIIECTBE.

HemnpepoiBHBIE W UCKPETHBIE BEIWYUHBI M CUTHaNBL. HeoO6xoammocTh
TUCKpeTH3auuu WHGOpMAIMK, TpeIHA3HAYCHHOW Jisi XpaHEHUus, Mepefadyu u
00paboTKH B IIUGPOBHIX CHCTEMAX.

JIBonyHoe  KoAupoBaHUE. PaBHOMEpHbIE U  HEPaBHOMEPHBIE  KOJBI.
JlekoaupoBaHrEe COOONICHUM, 3alMCAHHBIX C MOMOIIbID HEPABHOMEPHBIX KOIOB.
Ycnosue ®ano. [locTpoeHHe OAHO3HAYHO AEKOAUPYEMBIX KOJOB C IMOMOIIBIO
nepeBa. EnuHUIbI u3MepeHus KoiaudecTBa WH(popmaruu. AndaBUTHBIN TOIXO0M K
OLICHKE KOJInYeCcTBa MH(OPMALIUH.

Cuctembl cumucieHusi. Pa3BépHyTas 3amuch LEJIbIX M JPOOHBIX YHCEN B
MO3UIIMOHHOW cucTeMe cuucieHus. CBoilcTBa MO3UIMOHHOW 3amuCH YuCJa:
KOJIMYECTBO MHU(P B 3aMUCH, MPHU3HAK JEIMMOCTH YUCIa HA OCHOBAaHUE CHUCTEMBI
CUHMCJICHUSI. AJITOPUTM NIEPEBOJA LIETOTO YKcia U3 P-MYHOU CUCTEMBI CUUCIIEHUS B
JNECITUYHYIO0. AJTOPUTM TMeEpeBOoJa KOHEYHOM P-muHOW ApoOu B JECATUUYHYIO.
AJTOpUTM TEepeBojJa LEIOr0 Yuciaa M3 JCCATUYHOM CHUCTEMBbl CUMCICHHS B P-
nuynyto. IlepeBon KoHewHOUW gnecsTUUHOM npodbu B P-uunyr. [[BouuHas,
BOCBMEpPHUYHAS U IIECTHAALIATEPUYHAS] CUCTEMbl CUMCIICHUS, CBSI3b MEXIYy HUMHU.



ApudmMeTnueckue omneparuu B IMO3UIIMOHHBIX CHCTEMax CYHUCICHUA. TponyHas
YPaBHOBEILICHHAsA CUCTEMA CUUCIICHHUS. JIBONUHO-ECITUYHASI CUCTEMA CUHUCIICHUS.

Konuposanne TtekctoB. Komupoka ASCIl. OpgnobGaliTHBIE KOJIUPOBKH.
Cranmapt UNICODE. Komupoka UTF-8. Omnpenenenue uHPOPMAITMOHHOTO
00BbEMa TEKCTOBBIX COOOLIECHUH.

KomupoBanne  uzoOpaxenud. OuneHka  MHPOPMALMOHHOTO  00BEMA
rpaduyYecKuX JTaHHBIX MIPU 3aJJaHHBIX pa3pelIeHuH U TITyOuHEe KOJUPOBaHUS 1IBETA.
[IBeToBrie Monenu. BektopHoe koaupoBanue. @opmartbl rpaduueckux (Gansos.
Tpéxmepnas rpaduxa. OpakranbHas rpaduka.

Konuposanue 3Byka. Otenka nHGOPMAIMOHHOTO 00bEMa 3BYKOBBIX JIAHHBIX
IpU 3aJaHHBIX YaCTOTE JUCKPETU3ALIMU U PA3PSITHOCTA KOAUPOBAHUA.

Anrebpa noruku. IloHaTtue BbIcKa3biBaHUs. BpickaszpiBaTeNnbHBIE (HOPMBI
(mpenukatel). KBaHTOPHI CyIIeCTBOBAHUS M BCEOOIITHOCTH.

Jlornueckue omneparuu. TaOnuIbl UCTUHHOCTU. Jlornueckue BBIpaKEHUS.
Jlornueckue ToxkaecTBa. JloKa3aTeNbCTBO JIOTHYECKUX TOXKIECTB C IOMOIIBIO
TaOIUI] UCTUHHOCTHU. Jlornueckue oneparuy 1 onepaiyy HaJl MHOKECTBaMHU.

3aKkoHBI anreOpbl JOTUKW. DKBUBAJICHTHBIC MPEOOpPa3OBaHUS JIOTUYECKUX
BbIpakeHUH. Jlornueckre ypaBHEHUS U CUCTEMBbI YPaBHEHU.

Jlornueckue QyHKIUU. 3aBUCUMOCTH KOJMYECTBA BO3MOKHBIX JIOTHUECKHUX
(GyHKIIUN OT KOJIMYECTBa apryMeHTOB. [loiHbIe cCTeMbl TOTHYECKUX (PYHKITUH.

Kanonnueckue  Qgopmbl  nmoruueckux  BblpakeHuil.  CoBeplleHHBIE
JTU3BIOHKTUBHBIE M KOHBIOHKTHUBHBIE HOpPMaibHbIe (OPMBI, aITOPUTMBI HX
MIOCTPOCHHMSI IO TAOJINIIE UCTUHHOCTH.

Jlornueckue »>JIeMEHTBI B cocTaBe KommbroTepa. Tpurrep. Cymmarop.
Mmuoropa3psanbiid cymmarop. IlocTpoeHne cxem Ha JIOTHYECKHX BJIEMEHTAX I10
3aIaHHOMY JIOTUYECKOMY BBIPAXKEHUIO. 3alUCh JIOTHUYECKOTO BBIPAXKEHHS 10
JIOTUYECKOU CXEME.

[IpencraBieHne UENbIX YKMCEN B MHaMATA KoMIibioTepa. OrpaHUYE€HHOCTH
JAVana3oHa 4YuCeJl IMpPU OrpaHUYCHUM KoindecTBa paspsaoB. llepenosiHeHue
pazpsaHoON ceTkU. be33HakoBbIe M 3HAKOBBIE JaHHBIC. 3HAKOBBIA OUT. [[BOMYHBIM
JOTIOJTHUTENbHBIN KOJI OTPULATEIIBHBIX YU CET.

[TobutoBbie normdeckue omnepanuu. Jlormueckwii, apudMeTHUECKHN WU
uuknndeckud  casuru. ludpoBanne ¢ mnomompbd MNOOUTOBOW — OMEpalUU
«wckirovaroniee NJI».

[IpencraBieHne BELIECTBEHHBIX YMCENl B MaMsITH KOMIIbIOTEepa. 3Hayamias
4acTh W MOPSAA0K yucia. Jlmama3zoH 3Ha4eHWM BeIIeCTBEHHBIX uncen. [IpoGiaemMbl
XpPAHEHHS] BEIIECTBCHHBIX WYHCEJ, CBS3aHHBIE C OrPAaHUYCHHEM KOJHAYECTBA
pa3psaoB. BellonHeHUE onepanuii ¢ BEHIECTBEHHBIMM YKCIIAMHU, HAKOIUIEHHE
OIIK1OOK NpH BBIUUCICHUSIX.



AJITOPUTMBI U TPOrpaMMHpPOBaHHe

OnpeneneHue BO3MOXKHBIX PE3YyJIbTATOB padOThI MPOCTEHIIMX aJIrOPUTMOB
YOpPaBJIEHUs HCIOJHUTEIAMU M BBIUHUCIUTEIBHBIX alIropuTMOB. OrmpeneneHue
MCXOJHBIX JaHHBIX, IPU KOTOPHIX AJITOPUTM MOXKET AaTh TPEOYEeMbI pe3yJIbTar.

Oranbl pelleHus 3aJad Ha Kommbrorepe. MHCTpyMEHTalIbHBIE CpENCTBA:
TPAHCIATOP, OTIATUUK, NPOPUIUPOBIIMK. KoMOWIsIMsS W HMHTEpHpeTaLus
nporpamMmm. BupTyanbHble MallluHBI.

WurterpupoBanHass cpena pa3paboTku. Meroasl OTJIAJKU POTrpamM.
Hcnonb3oBanue TtpaccupoBouHbIX Tabmuu. Otnagounbiii BbiBoA. [lomarosoe
BBINIOJIHEHUE TTpOorpaMMbl. Touku octaHoBa. [IpocMOTp 3HAYEHNI TIEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunsl JaHHBIX:
LEJIOYNCIICHHbIE, BEIICCTBEHHBIE, CUMBOJIbHBIE, JIOTUYECKHE. BeTrBiieHus.
Cnoxuble ycnoBus. Iluknasl ¢ yciaoBuem. I{ukibl 1O  MEPEMEHHOM.
B3anMo3aMeHIeMOCTh  pa3IMYHBIX  BUAOB  LUKJIOB. VHBapuaHT  LMKJIA.
CocraBiieHHE IMKIA C HUCIOJIB30BAHMEM 3apaHEe ONpPEACIIEHHOTO WHBApHUAHTA
LUKJIA.

JIOKyMEHTUpPOBaHHE MIPOTrpaMM. Hcnons3oBanue KOMMEHTapUEB.
[ToaroroBka onucaHus NpOrpaMMbl U HHCTPYKLHMH JJIs IOJIb30BATENS.

AnroputMbl 00pabOTKH HATypaJIbHBIX YHCEN, 3alUCAaHHBIX B MO3UIIMOHHBIX
CUCTeMaxX CYHUCJIEHMs: pa3OMeHHe 3aluch 4YHucia Ha OTHeJbHble UUDpHI,
HaXO0XJACHHE CYMMbl W TIpOU3BeACHHUS 1U(p, HAXO0XKICHHE MaKCUMaJIbHOU
(MUHUMAJIBHON) T (PHI.

HaxoxneHue Bcex MpoCThIX YMCEN B 3aJlaHHOM Auanaszone. IIpencraBieHue
quclia B BUJe Habopa MPOCTHIX COMHOXKUTENEH. AITOPUTM OBICTPOTO BO3BEICHUS
B CTCIICHb.

O6paboTka JaHHBIX, XpaHAIUXCs B (aitnax. TekcToBble U TBOMYHBIE (Daiiib.
daitnoBeie mepemeHHbIe ((aiioBbie ykazatenu). Urtenue u3 Qaitma. 3amuch B
dari.

Pazbuenne 3amaun Ha noazagaun. [logmporpamMmel (pouenypsl U GyHKITUN).
Pexypcusi. PexkypcuBHbie 00BekTHl ((pakrtansl). PekypcuBHbIE NpOLEAypHl |
¢ynkuuu. Mcronp30BaHue cTeka Al OpraHu3aluy PeKypCUBHBIX BBI30BOB.

Hcnonp3oBanue cTaHgapTHOM OMONMOTEKH $3bIKA MPOrPAMMHUPOBAHUS.
[lonknrouenne  OMOJMOTEK  MOANPOrpaMM  CTOPOHHUX  IPOU3BOJMUTEIEH.
MoaynpHBIN NPUHIUIT IOCTPOCHUS IPOrPaAMM.

YucneHHble Meronbl. ToyHoe W NpUOMMKEHHOE pEIIeHUs 3aJayd.
YucrieHHbIE METObI PEUIEHUS] YpaBHEHUI: METO repedopa, METO OJOBUHHOIO
nenenus. [lpubnuxEHHOE BBIUMCICHUE MJIMH KPUBBIX. BbluucieHue miomiaaei
(Guryp c NOMOULIbIO YHUCIEHHBIX METOJ0B (METOJI MPSMOYTrOJbHUKOB, METO]



tpaneuuii). Ilonck Makcumyma (MUHMMYMa) QYHKIUUM OJHOW NEPEMEHHON
METO/IOM MOJIOBUHHOTO JECJICHHUS.

O6paboTka CHUMBOJIBHBIX  JIaHHBIX. BcTpoeHHble  (YHKIIUU  s3bIKa
MPOrpaMMUPOBAHUS 111 OOPAOOTKU CHUMBOJBHBIX CTPOK. AJTOPUTMBI 00pabOTKU
CUMBOJIbHBIX CTPOK: TMOACYET KOJMYECTBA IMOSBICHUH CHMBOJA B CTPOKE,
pa3OuieHue CTPOKM Ha CJIOBA IO MPOOEIBHBIM CHMBOJIAM, TOUCK MOJCTPOKU
BHYTPM JAHHOM CTPOKHM, 3aMEHA HAWJICHHOM IMOJCTPOKH Ha JPYTYIHO CTPOKY.
['enepanus Bcex CJIOB B HEKOTOPOM aidaBUTE, YIOBIETBOPAIOMIMX 3aJaHHBIM
orpanndeHusiM. [IpeobpazoBaHue unciaa B CHMBOJIbHYIO CTPOKY U 0OOpaTHO.

MaccuBbl M MOCIEAOBATENBHOCTH uucesl. Bpruncnenne 0000IIEHHBIX
XapaKTePUCTUK AIIEMEHTOB MAacCUBa WJIM YUCJIOBOM MOCJIEI0BATEIbHOCTH (CYMMBI,
IPOU3BENICHUS, CPEIHET0 apu(PMETHIECKOT0, MUHUMAJIBLHOTO U MaKCUMAJIBHOTO
AJIEMEHTOB, KOJIMYECTBA DSJIEMEHTOB, YIOBIETBOPSIOMIMX 33aJaHHOMY YCIIOBHIO).
JIMHEVHBIN TTOUCK 3aIaHHOTO 3HAYECHUS B MAaCCUBE.

CoptupoBka ogHOMEpHOr0o MaccuBa. [IpocTeie METOIbI COPTUPOBKU (METOA
ny3blpbKa, METOJ BbIOOpa, COPTHpPOBKA BcTaBKamu). COpPTUPOBKA CIHSHUEM.
beictpas coprupoBka MmaccuBa (amroput™m QuickSort). JIBouuHBIN TMOHCK B
OTCOPTUPOBAHHOM MACCHBE.

JIBymMepHble MaccuBbl (MaTpullbl). AJNTOpPUTMBI OOpPAOOTKH JABYMEPHBIX
MAaCCHBOB: 3aII0OJTHEHUE IByMEPHOIO YMCIOBOTO MAacCHBa IO 3aIaHHBIM MIPaBHIIaM,
MOMCK 3JIEMEHTA B IBYMEPHOM MAaCCHUBE, BBIYHMCICHHE MaKkCUMyMa (MUHUMYMA) H
CyMMBI 3JE€MEHTOB JBYMEPHOTO MacCHuBa, IEPECTaHOBKA CTPOK U CTOJOIIOB
JBYMEPHOT'O MAacCHBA.

HNudopMannoHHbIe TEXHOJIOTHH

TexcroBeiii mpomeccop. PenaktupoBanue u (opmartupoBanue. IIpoBepka
opdorpadun u rpammatuku. CpencrtBa TOHWCKa W aBTO3aMEHbI B TEKCTOBOM
npoueccope.  Hcnonbs3zoBanue  ctuieid.  CTpyKTypUpPOBaHHBIE  TEKCTOBBIE
nokymeHTbl. CHocku, ornaBiaeHue. KomiekTtuBHass paboTa ¢ JTOKYMEHTaMH.
NHCTpyMEHTHI pelieH3upOBaHUsI B TEKCTOBBIX mporeccopax. OOmayHbie CEpBUCHI.
HenoBas mepernucka. Pedepar. IlpaBuna 1UTHpOBaHWA HWCTOYHUKOB W
opopmienus: Oubnmorpadguueckux cchiiok. OQopMieHHE CIHCKA JHUTEPATYPHI.
3HAaKOMCTBO C KOMIIBIOTEPHON BEPCTKOW TeKcTa. TeXHUYECKHe Cpe/ICTBa BBOJA
TekcTa. Crnenuanu3upoBaHHBIE CPEJICTBA PEAAKTUPOBAHMUS MAaTEMATHUYECKUX
TEKCTOB.

Ananu3 gaHHbiX. OCHOBHBIE 3a/JlauM aHAIW3a JIaHHBIX: MPOTHO3MPOBAHUE,
Kiaccudukanus, Kiactepuzanus, aHaiu3 OTkIoHeHui. IlocrnenoBaTenbHOCTh
peleHus 3ajad aHain3a JaHHBIX: cOOpP MEPBUYHBIX JAHHBIX, OUYMCTKA U OILICHKA
KauyecTBa JAHHBIX, BEIOOpP W/WJIM MOCTPOEHHE MOJIENU, peoOpa3oBaHUE JaHHBIX,
BU3yalIM3allsl JIaHHBIX, UHTEpIpeTanust pe3yiabratoB. [IporpamMMmubie cpeicTBa u



MHTEPHET-CEPBUCHI 1711 00pabOTKU M MpPEACTaBIICHUs aHHbIX. bojbline naHHbIE.
MammnHoe o0yueHue. HTemIeKTyaabHblil aHANU3 JaHHbBIX.

AHanu3 JaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX TaOaul. BbruuciieHne cyMMmbl,
CPEIHETO apu(PMETHUECKOT0, HANOOIBIIEr0 (HAMMEHBILIEr0) 3HAUECHUS 1UAIla30Ha.
Boruncnenne koagduimenta Koppemsuuu JBYX psSAoB JaHHbIX. [loctpoenue
CTONOYATHIX, JHMHEHYaTbIX W KpYyroBbix auarpamm. [loctpoenue rpadukos
¢ynkuuit. [TonGop nuHuM TpeHa, pelieHre 3a1a4 MPOrHO3UPOBAHMSL.

YucneHHoe pelleHHe YpaBHEHHUH C MOMOILIBI0 Ioxdopa mapaMerpa.
OnTumuzanus Kak MOMCK HAWJIYYILEro pelieHusl B 3alaHHbIX ycioBusx. LleneBas
¢yHkuus, orpanuyeHus. JlokanbHble U TJIOOQJIBHBIA MHUHHUMYMBI 1€J€BOM
¢yHkuuu. Pemenue 3aa4 ONTUMU3ALME C TOMOIIBIO 3JIEKTPOHHBIX TaOIHII.

11 KJIACC

TeopeTnueckue 0CHOBbI HH(pOPMATHKH

Teoperndeckne moOAXOABI K OICHKE KojaudecTBa uHMopMammu. 3aKoH
agauTuBHOCTH MHpopmaruu. Dopmyna Xaprau. MHpopmarus u BEpOSTHOCTS.
®opmyia [llenHoHa.

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

CkopocTh mepefayd  JaHHBIX. 3aBUCUMOCTb BPEMEHHM IME€peJayud  oOT
MH(POPMAIIMOHHOTO 00bEMa JAaHHBIX W XapaKTEPUCTHK KaHalla CBS3U. [IpUyuHBI
BO3HMKHOBEHHUS OIMOOK Tmpu Tmepefade JaHHbIX. Konbl, TO3BOJISIONINE
OoOHapy>XMBaTh M HUCHPABIATH OIMIMOKH, BO3HUKAIONIME TpPU Tepenade JTaHHBIX.
Paccrosaune Xammunra. Koguposanue ¢ moBropenuem 6utoB. Koasl XaMmuHra.

Cuctembl. KoMIOHEHTBI cucTeMbl M HUX B3aumojeiicTBue. CUCTEMHbIN
s dext. Ynpapnenue kak nHGOpMAIMOHHBIN Tiporiecc. OO0paTHas CBS3b.

Mogenn n monenupoBanue. Llens moaenupoBanusi. COOTBETCTBUE MOJAEIH
MOJEIUPYEMOMY OOBEKTY WIIM Mpolieccy, Leau MmoaenupoBanus. Gopmanuzanus
MPUKJIAJIHBIX 3a]1a4.

[IpencraBnenne pe3ynbTaTOB MOJECIUPOBAHUS B BUAE, YAOOHOM st
BOCIIPHSITHS YeIOBEKOM. [ paduueckoe mpeacTaBIeHUE JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpaduxn).

I'padpr. OcHoBHBIE TOHATHS. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MATpHUI], CIHCKOB CMEXKHOCTU. PemieHue
QITOPUTMUYECKUX 3a/lad, CBSI3aHHBIX C aHanu3oM TIpadoB (IIOCTPOCHUE
ONTUMAJIBHOTO TYTH MEXKIY BeplIMHAMU Tpada, OMNpeAeieHUuE KOJIMYeCTBa
pa3IMYHBIX TyTEed MEXAYy BEpIIMHAMH OPUEHTUPOBAHHOIO AlUKIMYECKOTO

rpada).



HepeBbs. bunapnoe aepeBo. JlepeBbs moucka. CrocoObl 00Xxoja Jepena.
[IpencraBienne apu(pMeTUYECKUX BBIPAXKEHUN B BUJE JepeBa. J{MCKpPETHBIE UTPHI
JIByX UTPOKOB ¢ nojiHoM nHdopmarueit. [loctpoenue nepesa nepedopa BapHUaHTOB,
OMKMCAHME CTPATErHH UrPbl B TAOJIUYHON (opme. BBIUIpPHIIIHBIE U MPOUTPHILLIHbIE
MO3UIINH. BBIUTPBILIHBIE CTPATErUH.

CpencTtBa UCKYCCTBEHHOTO HMHTEIUIEKTa. CepBUCHI MAIIMHHOTO IEPEBOAA U
pacno3HaBaHus ycTHOM peud. KorHutuBHbIE cepBHUCHL. MneHTudUKanus U MOUCK
M300paKeHUM, pacro3HaBaHUE 1L, CamooOyuaroniuecs CUCTEMBI.
HckyccTBeHHBI MHTEIJIEKT B KOMIBIOTEPHBIX Urpax. Mcmosb3oBaHuE METOJOB
MCKYCCTBEHHOTO MHTEJJIEKTa B oOydarmux cucremax. lMcnonb3oBanue MeTonoB
UCKYCCTBEHHOTO MHTEJUIEKTa B poboTtoTexHuke. MHTepHeT Beuiel. IlepcrnekTuBbl
Pa3BUTHs KOMIIBIOTEPHBIX MHTEIUIEKTYaJbHbBIX cucTeM. HelipoHHbIE ceTH.

AJITOPUTMBI U IPOTPAMMHUPOBAHHE

dopmanuzanuga  OoHATHS — anroputMma. Mammnaa — TeropuHra — Kak
yYHUBEpCaiabHasi MOJeib BeuncieHni. Tesuc Yépua—Trropunra.

OneHka CII0OKHOCTU BbIUMCICHUI. BpeMs paGoTbl U 00BbEM HCIONIB3yeMOM
namsTH, WX 3aBUCUMOCTh OT pa3Mepa HMCXOAHBIX AaHHBIX. OueHka
ACUMIITOTUYECKOM  CIIO)KHOCTH ~ QJITOPUTMOB. AJTOPUTMBI  MOJWHOMHAIBHOM
cinoxHoctu. IlepeGopHbie anroput™mbl. [Ipumepbl pa3TUYHBIX —aAJITOPUTMOB
pelIeHns OJJHOM 3a/1a4d, KOTOPbIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[Touck mOpoCTHIX 4YMCENl B 3aJaHHOM JUAIa30HE C TOMOIIBI aIropuTMa
«pemieto DparocheHar.

MHuoropa3psaHbie 1eIble YUCIa, 3a1a4d JUITMHHON apu(PMETHKH.

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

Crexku. AHanu3 TMPaBUIBHOCTH CKOOOYHOTO BBhIpaKeHUA. Brrumcinenue
apu(PMETHIECKOTO BBIPAKEHUS, 3aMMMCAHHOTO B MOCTHUKCHOU (opme.

Ouepenu. Mcnonp30BaHue oyepean Juisl BpEMEHHOTO XPAHEHUS JaHHBIX.

Anroputmbel Ha rpadax. IlocTpoeHne MHUHHUMAaNIBHOIO OCTOBHOTO JepeBa
B3BEILIEHHOTO CBSI3HOTO HEOPHEHTHpOBaHHOro rpada. KoinyecTBo pasinyHbIX
MyTeH MEXIy BEpIIMHAMHU OPUEHTHPOBAHHOTO AIMKIMYECKOTO rpada. AITopuUTM
JIeUKCTpBI.

JepeBbs. Peanm3anus gepesa ¢ MOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Ounapubie) nepeBbs. llocTpoeHue paepeBa sl 3aJaHHOTO APUPMETHUYECKOTO
BbIpaxkeHHs. PekypcuBHBIE alropuTMbl 00xoaa aepeBa. lMcmonp3oBaHue creka U
odepeau s 00X0/1a iepeBa.

JluHamuyeckoe MpOrpaMMHUpPOBAHME KaK METOJ peleHus 3afad C
COXPAHEHUEM IPOMEXKYTOUHBIX PE3YyJIbTAaTOB. 3a/Jaud, pPEUIaeMble C IOMOUIBIO



JTUHAMHYECKOTO TMPOrpaMMHUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (DYHKIUH,
MOACYET KOJIMUECTBA BApUAHTOB, 3a/1a4yl ONTUMHU3AIUU.

[lonsiTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MHpOrpaMMHUpOBaHUU. OOBEKTH U
kjaccbl. CBOMCTBA M METOJbI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO IOJXOJA.
WNukancynsuus, HacaeA0BaHHUE, MOTUMOPDHU3M.

Cpensl ObicTpoii pa3paboTku mnporpamm. I[IpoektupoBanue wuHTEepdeiica
noyib3oBarens. Vcrmosb3oBaHWE TOTOBBIX — YIPABISIEMBIX  3JEMEHTOB IS
nocTpoeHust uaTepderica.

O630p  s3bIKOB  mporpammupoBanus.  [loHstue o0  mapaaurmax
IporpaMMHUPOBAHUSL.

NupopmManmoHHbIe TEXHOJIOIHH

Otanbl  KOMIIBIOTEPHO-MATEMAaTHUYECKOTO  MOJICIMPOBAHMS:  IMOCTAHOBKA
3ajayu, pa3paboTka  MOJIeNH, TECTUPOBAHWE  MOJEIH, KOMIIBIOTEPHBIH
HKCIIEPUMEHT, aHAJIU3 PE3yJIbTaTOB MOJICITUPOBAHHUS.

Jluckpetuzanyss TpU MaATEMAaTHUYECKOM MOJCIUPOBAHUN  HEMPEPHIBHBIX
nporeccoB. MogenupoBaHue JBWKEHUA. MojenupoBaHue OHOJOTHYECKUX
cucteM. MaremaTuyeckue  MOJAEIM B DKOHOMHUKE.  BBIUMCIHTENbHBIE
AKCHEPUMEHTHI C MOJICIIAMHU.

O06paboTKka pe3yJabTaTOB SKCHEpUMEHTAa. MeToJT HaMMEHBIINX KBaJpaToB.
OneHka 4YHCIOBBIX TApaMeTPOB MOIEIUPYEMBIX OOBEKTOB M  IMPOIECCOB.
BoccranoBieHue 3aBUCUMOCTEN MO pe3yJbTaTaM KCIIEPUMEHTA.

BepositHocTHeie  mopenu.  Metoast  Monte-Kapmo.  MiMuTanuoHHOE
MonenupoBanue. CUCTEMbI MaCCOBOTO 00CTYKUBAHUSI.

TaGmuunble (pensuMOHHBIC) 0a3bl JaHHBIX. TaOmwia — TpeACTaBICHUE
cBeleHnil 00 OMHOTHUIHBIX 00BekTax. Iloie, 3amuch. Kimrou Tabaumel. Pabora ¢
roToBOil 0a30if naHHBIX. 3amojgHeHWe 0a3bl MaHHbIX. [lowWick, cOpTUpOBKA U
bunbpTpanug MaHHBIX. 3ampOChl Ha BBIOOPKY JaHHBIX. 3ampOChl C MapaMeTpaMH.
Boluncnsiembie moss B 3ampocax.

MHororabnuunble  0a3bl JaHHBIX. THIIBI CBSA3EH MeEXAy TaOJIUIIaMH.
Bremnuii ximro4. [lenmocTHOCTh 6a3bl TaHHBIX. 3aMPOChl K MHOTOTAOIWYHBIM 0a3am
JAHHBIX.

NutepHer-ipuiioxenus. [lonsTHe 0 CEpBEPHON U KIIMEHTCKOM YaCTAX CauTa.
TexHoNmorus: «KIUEHT — CepBEP», €€ NTOCTOMHCTBA M HenocTaTku. OCHOBBI SI3bIKA
HTML wu xackamabeix Tabmur ctwied (CSS). Cuenapuu Ha s3bike JavaScript.
®opmbl Ha BEO-CTpaHHUIIE.

Pa3melienne Be6-caliToB. Ycnyra XxocTuHra. 3arpys3ka (ailjioB Ha CauT.

BBoa n300pakeHHil ¢ KCMOJIB30BAHUEM PA3IUYHBIX IUMPOBBIX YCTPOMCTB
(mdpoBbIX (oToamnmnapatoB U MUKPOCKOIOB, BUIEOKAMEpP, CKAaHEPOB U JPYTUX



ycTpoiicTB). I'papuueckuit penakrop. Paspemenue. Kagpuposanue. Mcnpasienue
nepcrekTuBbl.  I'mctorpamma.  Koppekuuss  ypoBHEH, KOpPpeKUHs  ILIBETA.
OOeciBeunBaHuEe LBETHBIX H300pakeHuil. Peryms. PaGota ¢ obOmactamu.
OuUIbTPHI.

MHuorocnolinble n3o0paxkeHus. TexcroBble ciou. Macka cnos. Kanainbl.
Coxpanenue BbieneHHONW obOnactu. IloaroroBka wimocTpanuil aas BeO-calTOB.
AHUMHpOBaHHBIE U300paKEHUS.

Bekrtopnas rpaduka. IlpumutuBbl. HW3mMeHeHHe moOpsiaKa 3JIEMEHTOB.
BreipaBHuBaHue, pacnpenenenue. ['pynnupoBka. Kpusble. @opMarsl BEKTOPHBIX
pucyHkoB. Mcnonb3oBanue KOHTYpoB. BekTopu3zaiuus pacTpoBbIX H300paxeHUH.

[IpyHOMNBI  TIOCTPOEHUS M PENAKTUPOBAHUS TPEXMEPHBIX  MOJEIEH.
Cerounble Mogenu. Marepuansl. MoaenupoBaHHE€ HWCTOYHUKOB OCBEILICHMS.
Kamepsl. ApautuBHbie TexHonoruu (3D-mpunrtepsl). Ilonste o BUpTyalnbHOMN
PEaNBHOCTHU U JOTOJIHEHHON PEAIBHOCTH.



IUDTAHUPYEMBIE PE3VJIbTATEI OCBOEHHMSI IIPOTPAMMEBI I10 HWH®OPMATHUKE (YTJIVBJIEHHBIN
YPOBEHbB) HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE  PE3yNbTaThl OTPAXKAlOT TOTOBHOCTh M  CIIOCOOHOCTh  OOYYArOIIMXCS  PYKOBOJCTBOBATHCS
c(hOpMHPOBAHHON BHYTPCHHEH IMO3HUIMEH JIUYHOCTH, CUCTEMOH IIEHHOCTHBIX OPHEHTAIMM, MO3WTHUBHBIX BHYTPCHHHX
yOeXKICHUH, COOTBETCTBYIONIUX TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUKCKOTO OOIIECTBa, PACIIUPECHHE KU3HCHHOTO OMBITA U
OTBITa JEATEIHPHOCTH B MPOIIECCE PEaTU3alMK CPEICTBAMH YUECOHOTO TIpeIMEeTa OCHOBHBIX HAIPaBICHUN BOCITUTATEIHHOM
JCSATEITBHOCTH.

B pesynbraTe un3ydeHuss umHGOpPMATUKH HAa YypOBHE cpeaHero oOiiero obOpa3oBaHus y oOydaromerocs OymayT
c(hOpPMHPOBAHBI CICAYIOIINE JTUIHOCTHBIC PE3YJIbTATHI:

1) rpa’KaaHCKOr0 BOCIIMTAHUSA:

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TpaB U OO0S3aHHOCTEH, yBa)KEHHME 3aKOHAa W MPaBOMNOPSAIKA, COOJIOJCHUE
OCHOBOIIOJIAraoIMX HOPM MH(GOPMAIIMOHHOTO MTpaBa U MHGOPMAIIMOHHON 6€30MacHOCTH;

TOTOBHOCTh TPOTUBOCTOSITH HUACOJOTUM OKCTPEMHU3MA, HAIMOHANM3Ma, KCeHOGOOUH, JHUCKPUMHUHAIMU T10
COLIMAJIbHBIM, PETTUTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM MPU3HAKAM B BUPTYaJILHOM MPOCTPAHCTBE;

2) IaTPHOTHYECKOT0 BOCIIMTAHUS:

[IEHHOCTHOE OTHOIIEHUE K MCTOPHUYECKOMY HACJEAMIO, JOCTHXKEHUsM Poccun B Hayke, MCKYCCTBE, TEXHOJIOTHSX,
MOHMMAaHUE 3HaYeHUSI HHOPMATHKY KaK HAYKU B KU3HU COBPEMEHHOTO OOIIECTBA;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTINTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO IMOBEICHNUS;

CIIOCOOHOCTh OILIGHMBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC PEIHICHHUS, OPUEHTUPYICh HA MOpPAIbHO-
HPaBCTBEHHBIC HOPMBI M IICHHOCTH, B TOM 4YHuCie B ceTH MHTepHeT;

4) 3cTETHYECKOTr0 BOCIIUTAHUSA:

ACTETHYECKOE OTHOIIEHNE K MUPY, BKITIOYAsl ICTETUKY HAYYHOTO ¥ TEXHUYECKOTO TBOPUECTBA;



CHOCOOHOCTh BOCHPUHUMATh pa3IMYHbIE BHUIBI HCKYCCTBa, B TOM 4YHCIIE€ OCHOBAaHHOTO Ha HWCHOJIb30BAaHUH
WH(OPMAITMOHHBIX TEXHOJIOTHA;

5) pu3n4ecKOro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTD 370POBOr0 M OE30MaCHOT0 00pasa >KM3HU, OTBETCTBEHHOI'O OTHOIIEHHUSI K CBOEMY 370pPOBbIO, B
TOM 4uciae 3a CcyéT coOmoJeHuss TpeOoBaHW O€30MacHON ASKCIUlyaTalldd CPEeACTB  HMH(POPMALMOHHBIX U
KOMMYHHUKAITHOHHBIX TEXHOJIOTH;

6) Tpy10BOr0 BOCIMTAHMS

TOTOBHOCTh K AaKTHBHOW JESATEIBHOCTH TEXHOJOTUYECKOW M COIMAIIBHON HANpaBICHHOCTH, CIOCOOHOCTH
WHUITUUPOBATh, INITAHUPOBATH M CAMOCTOSITEIHLHO BBITIOJIHATH TAKYIO JICSATCIIBHOCTS;

uHTEpeC K cdepaMm MpodecCHOHATBbHOW IesATEIIEHOCTH, CBSA3aHHBIM C HH()OPMATHKOW, MPOTPaAaMMHUpPOBAHUEM W
MH(POPMAIIMOHHBIMIA TEXHOJIOTUSMH, OCHOBAaHHBIMU Ha JOCTIKCHHUSX HayKH HMH(MOPMATHKH W HAyYHO-TECXHHUYECKOTO
nporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymiei mpodeccuu W peann30BBIBATH COOCTBEHHBIC KMU3HCHHBIC
TUTIaHBI,

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSHDKEHHUH BCEH KU3HHU;

7) 3K0JIOrH4€CKOT0 BOCITUTAHUS:

OCO3HaHUE TJIO0AIFHOTO XapaKTepa 3KOJOTHYEeCKHX MpoOJeM M TyTed WX pelIeHHs, B TOM 4YHCIE C y4ETOM
BO3MOKHOCTEH WH(POPMAITMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH;

8) HeHHOCTH HAYYHOT0 O3HAHUS:

c(OpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BHUTHSI HAyKH, JOCTHKCHUSM
HAyYHO-TEXHUUYECKOTO TMporpecca M OOIIECTBEHHOW MPAKTUKH, 32 CUET MOHUMAHUS POJIM MH(DOPMAIMOHHBIX PECYpPCOB,
MH(OPMAITMOHHBIX MPOIIECCOB U MHPOPMAIIMOHHBIX TEXHOJIOTUH B YCIOBUAX MUGPOBON TpaHCcPopMaluu MHOTHX cdep
’KU3HU COBPEMEHHOT'0 O0IIECTBa;

OCO3HAHUE IIEHHOCTH HAy4YHOW JAESITEeIbHOCTH, TOTOBHOCTH OCYILECTBJSATH IMPOEKTHYIO M HCCIIEI0BATEIbCKYIO
JESTENHHOCTh WHIUBUYAIBHO U B TPYIIIIE.

B mporecce MOCTMKEHHSI JTUYHOCTHBIX PE3yJIbTATOB OCBOCHHUSI MPOTPAMMBI MO WH(MOpMATHKE y 00yJaronimxcs
COBEPIIIEHCTBYETCS IMOIIMOHATBHBIN HHTEIIJIEKT, IPEANOIaralomuid chopMUPOBAHHOCTD:



CaMOPETYJIMPOBAaHUS, BKIIIOYAIOLIETO CAMOKOHTPOJb, YMEHUE INPUHHUMATh OTBETCTBEHHOCTH 3a CBOE ITOBEICHHE,
CIOCOOHOCTD aJIANTUPOBATHLCS K AIMOIIMOHAIBHBIM U3MEHEHUSIM U MPOSBIISITE THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBALMH, BKIIFOYAIOLIEH CTPEMIIEHHUE K JOCTHIKECHHUIO LIEJU U YCIEXY, ONTUMHU3M, HHULIMATUBHOCTD,
YMEHUE IEMCTBOBATh, UCXOS U3 CBOUX BO3MOXKHOCTEN;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh TOHUMATh SMOIMOHAIIBHOE COCTOSIHME JPYTHX, YYUTBIBATH €ro MpHu
OCYIIECTBIICHUU KOMMYHHUKAIIMH, CIOCOOHOCTh K COUYBCTBHIO U COTIEPEKUBAHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh BBICTPAMBATH OTHOIIEHHUS C JAPYTMMHU JIIOJIBMH, 3a00TUTHCS,
MPOSIBIISITh UHTEPEC U pa3peiiaTh KOHMIUKTHI.

METANPEIMETHBIE PE3YJIbTATHBI

B pesynbraTe un3ydeHuss mHGOpPMATHKH HAa YypOBHE cpeaHero oOimiero obOpa3oBaHus y oOydaromerocs OymayT
chOpMHpPOBaHbl METANpPEIMETHBIE PE3YJIBTAThl, OTPAKCHHBIC B YHHBEPCAIBHBIX YyUYEOHBIX ICHCTBUAX, a WMEHHO —
TIO3HABAaTEIbHbIC YHUBEPCAIbHBIC YYEeOHBIC JCHCTBUSA, KOMMYHHKATHBHBIC YHUBEpPCAIBbHBIE Yy4eOHBIE JCHCTBHS,
pETyISATUBHBIC YHUBEPCATbHBIC YUeOHBIC ACHCTBUS, COBMECTHAS JESTEIILHOCTb.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE JeHCTBHS

1) 6a30Bble JJOrHYecKHe AedCTBHS:

CaMOCTOSITEILHO (hOPMYJIMPOBATH M aKTYaIU3HPOBATH MPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIICCTBEHHBIN NMPU3HAK WJIM OCHOBAHHMS JJIsl CPAaBHEHUSI, KJIacCcu(pUKamu U 0000IICHUS;

ONPEACIATh LEJH ACATSIBHOCTH, 3a7aBaTh MapaMETPhl U KPUTEPUHU UX JOCTUKCHHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M ITPOTUBOPEUHS B paCCMAaTPUBAEMBIX SBJICHUSX;

pa3pabaTbiBaTh INIAH PEIICHHS MPOOJIEMBI ¢ YYETOM aHAlM3a WMEIOIIHUXCS MaTEepUalIbHBIX W HeMaTepHabHBIX
pECypCOoB;

BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh, OILICHUBATh COOTBETCTBHE pPE3YyJbTaTOB IEJISM, OIICHUBATh PUCKHU
MOCTIC/ICTBUM JIeSITEILHOCTH;



KOOPAUHUPOBATH M  BBINOJHATH pabOTy B VYCIOBHUSX pPEaNbHOTO, BHUPTYaJIbHOTO UM KOMOWHHUPOBAHHOIO
B3aMMO/JICHCTBUSI;

pPa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOIIEM.

2) 6a3oBbIe HCCIeA0BaATEIbLCKUE IEHCTBUS:

BIIaJIETh HAaBbIKAMHM Y4E€OHO-HCCIIEIOBATENIbCKONM W TMPOEKTHOM AESATEILHOCTH, HaBBIKAMU pa3pelieHus MnpoodeMm,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSATEIBHOMY TOUCKY METOJIOB PEIICHUs MPaKTUUYECKUX 3ajad, MPUMEHECHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

OCYIIECTBIIATh PA3JIMUHbIC BUJBI JICSITEIBHOCTH IO TOJYYCHHUIO HOBOI'O 3HAHUSA, €ro HWHTEPIpeTaInu,
npeoOpa3oBaHUIO U MIPUMEHEHHIO B PA3IUYHBIX YUYEOHBIX CUTYyAIUsAX, B TOM YHCIIC MPU CO3AaHUU YUEOHBIX U COIUATIBHBIX
IIPOCKTOB;

dbopMUPOBATh HAYYHBIM TUIT MBIIIJICHUS, BIaJCTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMHU TTOHATUSMHA M METOJIaAMU;

CTaBUTH U (OPMYJIUPOBATH COOCTBEHHBIC 3a]]a4l B 00Pa30BaTEIbLHON JEATCIbHOCTU U )KU3HEHHBIX CUTYaIIHIX;

BBISBJISITh IPUUUHHO-CJIEACTBEHHBIC CBSI3U U aKTyaJIUu3UpPOBATh 3a7auy, BbIIBUTATh TUIIOTE3Y €€ PEIICHUs, HAXOAUTh
apryMEHTHI JUIsl I0Ka3aTeJIbCTBA CBOMX YTBEPXKACHUM, 3a]1aBaTh MMapaMETPhl U KPUTEPUU PELICHHUS;

AHAJIU3UPOBAThH TOJIYYEHHBIE B XOJI€ PEIICHHUS 3aJa4yd Pe3yJbTaThl, KPUTUYECKU OLIEHUBATH UX JOCTOBEPHOCTD,
IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCJIOBUSX;

JIaBaTh OIICHKY HOBBIM CUTYAIUsM, OLICHUBATh MPHUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH IeJICHAIIPABICHHBIN ITOUCK TIEPEHOCa CPEICTB U CIIOCOO0B IEUCTBUS B MPO(ECCHOHAIBHYIO CPEY;

YMETh MEPEHOCUTDH 3HAHUS B TIO3HABATEILHYIO U MPAKTUYCCKYIO 00JIACTH KU3HEACATEILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JaCTE;

BBIJIBUTAaTh HOBBIC HJEH, IMpeJjaraTh OPUTHHAIBHBIC IOAXOABI M PEIICHHUSA, CTaBUTh NPOOJEMBbI W 3ajadH,
JOMTYCKAIOIIHNE aTbTePHATUBHBIC PEIICHUS.

3) pabdora ¢ ungopmanmeii:

BJIQJICTh HABBIKAMH TOJTYYCHHS HHPOPMAIIUN M3 HCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSTEIIBHO OCYIIIECCTBIIATh MTOUCK,
aHaJu3, CACTEMAaTHU3AIUIO0 U HHTEPIPETAIINIO0 HHPOPMAITUN Pa3IMIHbBIX BUAOB U (DOPM IIPEACTABICHNUS,

CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (popMaTax ¢ ydéTOM Ha3HAYCHUS MH(POPMAIMU W IEJICBOW ayIUTOPHH, BHIOMpAas
ONTUMAIBLHYIO (hOPMY IIPEACTABICHUS U BU3YyaIU3alluH;



OLICHMBAaTh JOCTOBEPHOCTb, JIETMTUMHOCTh HH(pOpMalUU, €€ COOTBETCTBUE IPABOBBIM M MOPAIbHO-3THYECKUM
HOpMaM;

UCIIOJIb30BaTh CpPEJCTBA HH(DPOPMAIMOHHBIX M KOMMYHHMKAUMOHHBIX TEXHOJOTUA B pEHIEHUH KOTHUTUBHBIX,
KOMMYHUKATHUBHBIX M OpPraHU3ALMOHHBIX 3a/Jad C COOJIOJIEHHEM TpeOOBaHUN 3PrOHOMHUKH, TEXHHKH O€30MacCHOCTH,
TUTHUEHBI, peCypcocOepeKeHNUs, MPABOBbIX U ATUYECKUX HOPM, HOPM MH(OPMAIIMOHHONW 0€301aCHOCTH;

BJIa/I€Th HaBbIKAMU PACIIO3HABAHUS U 3aIUTHI HHPOpMaLKU, HHHOPMAIIMOHHON O€30aCHOCTH JIMYHOCTH.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eHCTBUS

1) o0menne:

OCYIIECTBIIATH KOMMYHHUKAIIUK BO BCeX chepax KU3HH;

pacrio3HaBaTh HEBEpOAJIbHBIE CpEICTBA OOIICHUS, IMOHWMATh 3HAYEHHWE COLMAIBHBIX 3HAKOB, pPAaCIlO3HABATH
MPEANOCHUTKH KOH(MIUKTHBIX CUTYAIIUN ¥ CMSATYaTh KOH(DJIUKTHI;

BJIAJIETh PA3IMYHBIMU CIIOCOOAMU OOIIEHUS M B3aUMOJACHCTBUS, ApTyMEHTUPOBAHHO BECTH IUAJIOT, YMETh CMSATYaTh
KOH(JIMKTHBIE CUTYaIlUU;

Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM A3bIKOBBIX CPE/ICTB.

2) coBMecTHAasl 1eSITeJIbHOCTD:

MOHUMATh ¥ UCTOJIB30BATh MPEUMYIIECTBA KOMAHAHOW U MHIUBUYyaIbHON PabOTHI;

BBIOMpATh TEMATUKY U METOAbI COBMECTHBIX JIEUCTBUM C YUETOM OOIIMX UHTEPECOB M BO3MOXKHOCTEH KaXKJIOTO WiIeHA
KOJIJICKTHBA;

[IPUHUMATh LIEJM COBMECTHOM AEATEIBHOCTH, OPTaHU30BBIBATh U KOOPJAMHUPOBATH JECHUCTBUS IO UX JOCTHKECHUIO:
COCTaBIIATh TUIaH JIEWCTBUA, PACIPEACNATh POJNIM C YYETOM MHEHUN yYaCTHUKOB, OOCYKIATh PE3YJIbTaThl COBMECTHOM
paboTHI;

OIICHMBATh KAaueCTBO CBOETO BKJIAJla W KaXKJIOr0 yJ4acTHHKAa KOMaHIbI B OONIMI pe3yibTaT MO pa3padOTaHHBIM
KPUTEPUSIM;

MpeJIaraTb HOBBIE MTPOEKTHI, OLIEHUBATH UJICH C TO3UIIMY HOBU3HbBI, OPUTUHAIBHOCTH, PAKTUYECKON 3HAYUMOCTH;



OCYILECTBISATh TO3UTUBHOE CTPATETMYECKOE MOBEACHHE B PA3JIMYHBIX CUTYyalHsSX, MPOSBISTH TBOPYECTBO U
BOOOpakeHHe, ObITh MHUITUATUBHBIM.

PeryiasiTuBHbIC YHUBepPCAJIbHbIC y4eOHbIC ACHCTBHS

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBJISITh MO3HABATEILHYIO JICSTEILHOCTD, BBIABIATh MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 33/1a4ud B 00Pa30BaTEILHOM JACATEILHOCTH U KU3HCHHBIX CUTYAIIUSIX;

CaMOCTOSITEJTbHO COCTaBJIATh IUIAH PEIICHUS MpoOJieMbl ¢ YYETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEU U MPEAIIOYTCHUN;

JaBaTh OLIEHKY HOBBIM CUTYalIUsIM;

pacuIupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUIH;

JienaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHHUIO W TPOSBICHUIO IIUPOKON IPYIAUIIMU B Pa3HBIX OOJACTAX 3HAHWM, MOCTOSHHO
MOBBIIIATH CBOI 00pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYyallsIM, BHOCUTb KOPPEKTHUBBI B JEITEIBHOCTb, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB
LEIISIM;

BIAJICTh HAaBBIKAMHU TO3HABAaTEIbHOW pedrekchuy Kak OCO3HAHHS COBEPIIAEMBIX JEHCTBUH W MBICTUTEIHHBIX
MPOLIECCOB, X PE3yIbTATOB U OCHOBAHMI, UCIOJB30BATh MPUEMBI PEIIEKCUU NIl OLIEHKH CUTYyallud, BRIOOpAa BEPHOTO
peLICHUS;

OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHUXKEHUIO;

MMPUHUMATh MOTUBBI U APTYMEHTHI APYTUX MPU AHATU3E PE3YIbTATOB JACATEIBHOCTH.

3) npuHATHSA ce0s U APYTUX:

MPUHUMATH Ce0sl, MOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apPTYMEHTBI APYTUX MPHU aHAJIU3€E PE3YIBTATOB ACATEILHOCTH,



MPU3HABATH CBOE MPABO U MPABO JPYIMX Ha OMIMOKY;
pa3BUBaTh CIOCOOHOCTH MIOHUMATh MUP C IO3ULUU APYTOrO YEIOBEKA.

NPEAMETHBIE PE3YJIBTATBI

B mporiecce uzydenust kypca uHGpOpMaTHUKH yriayosi€HHOTro YpoBHS 6 10 knacce oOydaromumucs OyayT JOCTUTHYTHI
CJICYIOIIUE TIPEMETHBIE Pe3yTbTaThI:

BJIQJICHHUE TIPEJICTABICHUSIMH O POJIY WH(POPMAIIMK U CBS3aHHBIX C HEHW MPOIIECCOB B MPUPOJIC, TEXHUKE U OOIIECTBE,
MOHSITHSIMU «HHPOPMAIIU», «AHPOPMAIIMOHHBIN TIPOIIECC)», KCUCTEMay, «KKOMIIOHEHTBI CUCTEMBD», «CUCTEMHBIN 3B HEKT,
«MH()OPMAIIMOHHAS CHCTEMay, «CHCTEMa yIPaBICHUS;

BJIQJICHHEC METOJaMU ToWcka WHGOpMaruu B ceTH HHTepHET, yMEHHE KPUTHYECKH OIICHHBATh WH(GOPMAIIHIO,
MIOJIYYCHHYI0 U3 ceTH MHTepHeT;

YMCHHE XapaKTepHU30BaTh OOJIBIIME JaHHBIC, MPUBOJUTH NMPUMEPhl UCTOYHHUKOB WX IOJIYYCHHUS W HampaBIICHUS
UCIIOJIb30BaHMs, YMEHHE KIACCU(PHUIIMPOBATh OCHOBHBIE 3aJaud aHaM3a JaHHBIX (MIPOTHO3WPOBaHHE, KiaccuduKaius,
KJIacTepu3alus, aHaIu3 OTKJIOHEHUH ), TOHUMAaTh MOCIEA0BATEIbHOCTD PEIIeHUs 3aa4 aHalu3a JaHHbBIX: COOp MEPBUYHBIX
JAHHBIX, OYUCTKA M OIICHKAa KauecTBa JaHHBIX, BBIOOP W/WJIM TIOCTPOEHHE MOJIEIH, MpeoOpa3oBaHKUE JIaHHBIX,
BU3YaJIU3allusl TaHHBIX, MHTEPIPETALUs PE3YIbTATOB;

MOHMMaHUE OCHOBHBIX MPUHIIUIIOB YCTPONUCTBA U (DYHKIIMOHUPOBAHUS COBPEMEHHBIX CTAIMOHAPHBIX M MOOMIBHBIX
KOMIIBIOTEPOB, TCHACHIIMA Pa3BUTHSI KOMITBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHUE HAaBBIKAMH PAOOTHI C ONEPAIMOHHBIMH CUCTEMAaMHU, OCHOBHBIMHU BHIAMH MTPOTPAMMHOTO O00ECTICUCHUS TSI
penieHus y4eOHbIX 3a71a4 110 BEIOPAHHOM CIIEIUaIH3aliy;

HAJIM4YUE TPEICTABICHUNA O KOMIIBIOTEPHBIX CETAX M WX POJU B COBPEMEHHOM MHpEe, O 0a30BBIX MPHUHITUIAX
opraHu3anvyd U (GyHKIMOHUPOBAHUS KOMITBIOTEPHBIX CeTed, 00 OOIUX MPUHIUIAX pa3pabOTKu U (YHKIMOHUPOBAHUS
WHTEPHET-TIPUIIOKEHN;

MOHUMaHUE Yrpo3 MHPOPMAIMOHHON 0€30MacHOCTH, MCIOJIb30BAaHUE METOJIOB U CPEACTB MPOTHUBOACHCTBUS ITUM
yrpo3am, coOmrojieHne Mep 0€30MacHOCTH, MPEIOTBPAIIAIINX HE3aKOHHOE PACIpPOCTPAHCHHE MEPCOHAIBHBIX TaHHBIX,
coOmoieHne TpeOOBaHW TEXHUKU O€30MaCHOCTH M THUTHEHBI MPpU paboTe ¢ KOMIBIOTEpAMU U JIPYTUMH KOMIIOHEHTAMU



U(ppPOBOro OKpyKEHUs, TOHUMAHUE MPABOBBIX OCHOB MCIOJIb30BAHUSI KOMIIBIOTEPHBIX MpOrpamM, 0a3 JaHHBIX U PabOThI
B cetu MHTEpHET;

MMOHUMAHWE OCHOBHBIX NPHUHIUIIOB JUCKPETU3AIMHU PA3IUYHBIX BHUJOB HHPOpMAIUU, YMEHHUE ONPEIeIATh
MH(POPMAIIMOHHBIM 00BEM TEKCTOBBIX, IpaMueCKUX M 3BYKOBBIX JIaHHBIX MPHU 3aJIaHHBIX MapaMeTpax JAUCKPETHU3aIUU,
YMEHHE ONpEIENsTh CPEAHIOI0 CKOPOCTh NMEpeNaun JaHHBbIX, OLEHUBATh U3MEHEHUE BPEMEHU Mepenadd Npu U3MEHEHUU
MH(GOPMAILIMOHHOTO 00bEMA JTAHHBIX U XapaKTEPUCTUK KaHala CBSI3U;

YMEHHE MCIOJb30BATh MPHU PEIICHUH 3a/1a4 CBOMCTBA MO3UIIMOHHON 3aMUCH YMCell, aITOPUTMA MOCTPOCHHUS 3aliCcCu
yyclia B MO3UIIMOHHOW CHCTEME CUHCIICHMsI C 3aJaHHbIM OCHOBAHHMEM M TOCTPOEHMS YHUCJAa MO CTPOKE, cojJepKallen
3aMKCh ITOTO YKCIA B TIO3UIIMOHHOW CUCTEME CUUCIICHHMSI C 3a/IaHHBIM OCHOBAaHUEM, YMEHUE BBIMIOJIHATH apUPMETHUECKUE
oTiepaIy B MMO3UITMOHHBIX CUCTEMaX CUUCIICHHUS;

yMEHHUE BBIMOJHIATE MPeoOpa3oBaHUs JIOTUYECKUX BBIPAKCHHUHM, HCIONIB3YS 3aKOHBI anreOphl JIOTUKH, YMEHHUE
CTPOUTH JIOTUYECKOE BBIpAXKEHHE B JU3IBIOHKTUBHON M KOHBIOHKTHMBHOW HOPMAaJbHBIX (opMax MO 3aJaHHOM TaOIuIe
UCTUHHOCTH, HCCIEAOBATh O0JIACTh MCTHHHOCTH BBICKA3bIBaHUS, COJIEPIKAIIETO TMEPEMEHHBIC, pellaTh HECI0XKHbBIE
JIOTUYECKUE YPABHEHUS M CUCTEMBI YPaBHEHUI;

NOHMMaHHe 0a30BBIX AITOPUTMOB 0OPAOOTKM YUCIOBOM M TEKCTOBOM MH(MOpMaIuu (3aluch YUCEN B MO3UIIMOHHOM
CUCTEME CUHUCIICHHS, HAXOXXJIEHUE BCEX MPOCTHIX YMCET B 3aJIaHHOM Jlhara3oHe, o0paboTKa MHOTOPA3PSIAHBIX IENBIX
YUCEJ, aHaJIU3 CUMBOJBHBIX CTPOK M JPYTHX), aJrOPUTMOB IMOUCKA U COPTUPOBKH, YMEHHE ONPENEIATHh CIOXKHOCTH
U3y4aeMbIX B Kypce 0a30BBIX aJFOPUTMOB (CYMMHUPOBAHHE JJIEMEHTOB MAacCHBa, COPTUPOBKAa MaccuBa, MEepeOOpHbIE
aJITrOpPUTMBbI, TBOUYHBIN MMOUCK) U TPUBOAUTH NPUMEPHI HECKOJIBKUX AJITOPUTMOB PA3HOU CIOKHOCTU AJISI PEUIEHUS OJHOU
3a/1a4H;

BJIQJICHUE YHUBEPCAJIBHBIM S3BIKOM MPOIpaMMHPOBaHUs BbICOKOTO ypoBHs (Python, Java, C++, C#),
MPEICTABICHUAMH O 0A30BBIX THIAX JAHHBIX W CTPYKTypax IaHHBIX, YMEHHUE HCIOJH30BAaTh OCHOBHBIC YIIPABISIONINE
KOHCTPYKIIMHM, YMEHUE OCYILIECTBIIATh aHAINU3 MPEAJIOAKEHHON MPOrpaMMBbl: ONPEAEHATh PE3YAbTAaThl PAOOTHI TPOTrPaMMBbI
MpU 3aJIaHHBIX HMCXOJHBIX JIaHHBIX, OMPENENATh, MPU KAKUX HCXOJHBIX JIaHHBIX BO3MOXKHO IMOJYYEHHE YKAa3aHHBIX
pPE3YNIbTATOB, BBISIBISITH JaHHBIE, KOTOPhIE MOTYT MPHUBECTH K OIMUMOKEe B pabore mporpammsbl, (HOPMYIUPOBATH
MPEJIOKEHUS] IO YIYUIIEHUIO TPOTPaMMHOTO KOJa;



YMEHUE CO3/1aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI M JEMOHCTPAIlMOHHBIE MaTepHaibl C
MCIIOJIb30BaHUEM BO3MOKHOCTEH COBPEMEHHBIX MTPOTPAMMHBIX CPEACTB U 00JIAUHBIX CEPBUCOB;

YMEHUE HCMOJb30BaTh JJEKTPOHHBIE TAOJMIBI JJIS aHaiu3a, MPEeACTaBiICHUS W OO0pabOTKU JaHHBIX (BKJIIOYast
BBIYUCJICHUE CYMMBbI, CPETHEr0 apu(PMETUUECKOr0, HAauOOJIBIIIETO U HAUMEHBIIIETO 3HAYCHUH, pellieHnEe YpaBHEHUM, BEIOOD
ONTUMAJIBHOTO PEIICHUs, TO00p JUHUU TPEH/Ia, PEIICHUE 3a/1a4 MPOTHO3UPOBAHUS ).

B mporiecce uzydenust kypca uHpopMaTuku yriayos€HHoro ypoBHs ¢ 11 knacce oOydaromumucs OyayT JOCTUTHYTHI
CJIEAYIOIINE TPEIMETHBIC PE3yJIbTAThI:

yMEHUE CTPOUTHh HEPABHOMEPHBIEC KOJbI, JOIMYCKAIOIIWE OJIHO3HAYHOE JCKOIUPOBAHME COOOIIECHUM (MpedUKCHBIC
KOJIbI), UCIOJIb30BaTh MPOCTEUIINE KOJbI, KOTOPHIC MO3BOJSIOT OOHAPYKUBATh W HUCIPABISATH OIIMOKW MPH Iepeaaye
JAHHBIX, CTPOUTH KOJ, OOECTECUMBAIOIINA HAMMEHBITYI0 BO3MOXXHYIO CPEIHIOI JIJIMHY COOOIIEHUS MPU H3BECTHOMU
4aCTOTE CUMBOJIOB, TIOSICHATH MPUHITUITEI paOOTHI IPOCTHIX AJITOPUTMOB CXKATHUS TAHHBIX;

yMEHHUE peniaTh aJrOPUTMUIECKUE 3a7a4H, CBSI3aHHbBIE C aHAJIM30M TpadoB (3a7a4u TOCTPOCHHS ONITUMATIBHOTO MY TH
MEXIy BepIIMHamMu Tpada, OmNpeleseHUsT KOJMYEeCTBA Pa3IMYHBIX MyTEH MEXAYy BepIIMHAMU OPHUEHTHPOBAHHOTO
alUKIN4Yeckoro rpada), yMEeHUE HCIOJIb30BaTh JEPEBbS MPU aHAJIU3€ W TMOCTPOSHUM KOAOB W I TPEICTaBICHUS
apu(pMETHUYECKUX BBHIPAKCHUM, MTPU PEIICHUH 3a7a4 MOMCKAa U COPTUPOBKU, YMEHUE CTPOUTH JEPEBO UTPHI MO 3aJaHHOMY
aNrOpUTMY, pa3padaThiBaTh U 0OOCHOBBIBATH BBIUTPHILIHYIO CTPATETUIO UTPHI;

yMeHHE pa3pabarbiBaTh M pEAJM30BBIBATH B BHUJE MNporpamMM 0a30BbI€ alTOPUTMBI, YMEHHE HCIOJIb30BaTh B
nporpaMMax JaHHbIC PA3TMYHBIX THUIIOB C YUETOM OTPaHHYEHUN HA JHAMAa30H UX BO3MOXKHBIX 3HAUEHUHN, MPUMEHSTH MPU
pEIICHUH 3a7a4 CTPYKTYphI JaHHBIX (CTIUCKHU, CIOBapH, CTEKH, OYEPENIU, NEPEBhs), UCIOIB30BaTh 0a30BbIE OMEpPALUU CO
CTPYKTYpaMH JTaHHBIX, IPUMEHITh CTAaHAAPTHBIE U COOCTBEHHBIE TMOMPOTPaMMBI ISl 0OpPaOOTKM YHMCIOBBIX JAaHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MPHU pa3paboTKe NporpaMMm OMOIMOTEKH MOANPOrpaMM, 3HATh (PYHKIIMOHAIBHBIE
BO3MOXHOCTH MHCTPYMEHTAIBHBIX CPENICTB Cpebl pa3paOOTKH, YMEHHE HCIOJIb30BaTh CPEACTBA OTIAAKU MPOTPaMM B
cpeze NporpaMMUPOBAHUS, YMEHHE TOKYMEHTUPOBATH MPOTPaMMBI;

YMEHHE CO3/1aBaTh BeO-CTPAHUIIBI;

BJIaJICHIE OCHOBHBIMU CBEJICHUSIMU O 0a3ax JaHHBIX, UX CTPYKTYpPE, CPEACTBAX CO3/MaHUS U pabOTHl ¢ HUIMU, YMCHHE
MCITIOJIB30BaTh TAOJWYHBIC (PENAIMOHHbIE) 0a3bl TAHHBIX (COCTABIATH 3aIIPOCHI B 0a3aX aHHBIX, BBITIOJHATH COPTHPOBKY U
MIOUCK 3aluceil B 0a3e IaHHBIX, HAIIOJIHTH Pa3pad0oTaHHYI0 0a3y JAHHBIX) U CIPABOYHbBIE CHCTEMBI;



YMEHHE MHCIOJIB30BATh KOMIIBIOTEPHO-MATEMATUYECKUE MOJEIM [ aHaiu3a OOBEKTOB U IPOLECCOB:
GopMynHpoBaTh IL€Nb MOJAEIUPOBAHUSA, BBINOJIHATh AHAINW3 pPE3YJNbTAaTOB, MOJYYEHHBIX B XOJI€ MOJEIMPOBAHMUS,
OLICHMBATh COOTBETCTBUE MOJIENH MOJACIUPYEMOMY OOBEKTY WM MPOLECCY, MPEACTABIATh PE3yIbTaThl MOACIUPOBAHUS B
HarJIsiJHOM BU/JE;

YMEHHE OpraHu30BBIBaTh JUYHOE HWH(OPMAIMOHHOE MPOCTPAHCTBO C HCIHOJB30BAHUEM PpA3JIMYHBIX CpPENICTB
U(GPOBBIX TEXHOJIOTHM, TOHMMAHHE BO3MOXHOCTEH UHU(GPOBBIX CEPBHCOB TOCYAAPCTBEHHBIX YCIYT, IU(GPOBBIX
00pa30BaTEIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX MPUHUMUIIOB pPabOThl, BO3MOXXHOCTEH M OrpaHMYEHUS] MPUMEHEHHUS TEXHOJOTUM
UCKYCCTBEHHOTO MHTEIJIEKTa B PA3IMYHBIX OOJACTSIX, HAJUYME MPEACTABICHHUN O Kpyre peliaeMbIX 3ajJad MaluIuHHOTO
oOyueHust (pacro3HaBaHUs, KIacCU(PUKALUU ¢ TPOTHO3UPOBAHMS) HAIMYME TMPEJICTABICHUN 00 UCIOJb30BaHUU
MH(GOPMAIIMOHHBIX TEXHOJIOTHI B pa3IMYHbIX MPO(ECCHOHANBHBIX cepax.
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