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INOACHUTEJIbBHASA 3AIIUCKA

[Iporpamma no wuHdopmaTuke (yriyOn€HHBIM YpPOBEHb) Ha YPOBHE
cpenHero oOiiero oOpa3oBaHusi pa3paboTaHa Ha OCHOBE TpeOOBaHUN K
pe3yJbTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTEIbHOM NpPOrpamMmbl CpPEIHEro
obuiero obpasosanus, npeacrasieHHbix B PI'OC COO, a Takxke (denepanbHOM
paboueii mporpaMMbl BOCITUTAHMSL.

[Tporpamma mo wuHpopmaTHKe AAE€T NPEACTABICHHE O LEIAX, OOIIeH
cTpareruu OOyuY€HHs, BOCIHUTAHUS M pPa3BUTHSA OOYy4arOUIMXCS CPEICTBAMHU
yueOHoro npeamera « MHpopMaTukay Ha yrayOa€HHOM ypPOBHE, YCTAHABIMBACT
o0s3aTeNnbHOE IpeaIMETHOE coziepKaHue, peaycMaTpuBaeT ero
CTPYKTYPUPOBAaHHE MO pa3jiesiaM U TeMaM Kypca, ONpenessieT pacrpeaesieHue
ero mo kjaccam (rojgam M3y4deHus ), Ha€T NMPUMEPHOE pacrpeaesieHue yueOHbIX
YacoB MO TEMATHUYECKUM paszfeliaM Kypca U pPEeKOMEHIyemyro (IPUMEPHYIO)
MOCJICAOBATEIBHOCTh  MX  M3YYEHMSI C  YYETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€M, JIOTMKM Yy4eOHOro mpoliecca, BO3PaCTHBIX
0COOEHHOCTEN 00yJaroImMXCsl.

[IporpaMmMa 1o uH(QOpPMAaTHKE ONpeAeNseT KOJMYECTBEHHbIE U
KaUeCTBEHHBIE XapaKTePUCTUKH Yy4eOHOro Marepuana s Kaxaoro roja
U3YYCHHUS, B TOM YHCIIE JJIs COJEPXKATEJIBbHOTO HAIOJHEHHWS PAa3HOro BHJIA
KOHTPOJIA (TMPOMEXYTOYHOW aTTecTallud O0y4Jaromuxcs, BCEPOCCHUHCKUX
IPOBEPOYHBIX pabOT, TOCYIapCTBEHHON UTOTOBOM aTTectanuu). [IporpamMmma mno
uH(popmaTUKe SBISICTCS OCHOBOM [IJIi COCTABJICHUS aBTOPCKUX Y4E€OHBIX
nporpamMm 1 y4eOHUKOB, ITOYPOYHOIO TUIAHUPOBAHUS Kypca YUUTEIIEM.

HNudopmaruka B cpeiHeM o0ieM 00pa3oBaHUU OTPaKaLT:

CYIIHOCTh MH(OPMATUKM KaK HAy4yHOW JUCUMIUIMHBI, H3ydarollen
3aKOHOMEPHOCTH IPOTEKAHMS U BO3MOXHOCTH aBTOMaTU3ALMH
UH(POPMAIIMOHHBIX [IPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHBbIE 00J1aCTU  TIPUMEHEHHUS HMHPOPMATHUKH, TPEKIAE  BCETO
HH(POPMAIIMOHHBIE TEXHOJIOTHH, YIPAaBICHHE U COITMATBHYIO cdepy;

MEXIUCIUTUTMHAPHBIN XapakTep HWHPOPMATUKH U HUH(OPMAITMOHHOU
e TeTbHOCTH.

Kypc undopmaTku i ypoBHs CpeHero oduiero oopa3oBaHusi SBISETCS
3aBEpIIAIOIIMM 3TAllOM HENPEPbIBHOM MOJArOTOBKH O0ydYaroluxcsi B o0iacTu
uHPOpMATUKK U MHPOPMALMOHHO-KOMMYHUKALIMOHHBIX  TEXHOJIOTHUH,
ONUpaeTcss Ha COJep)KaHHE Kypca MH(OPMATHKH YpOBHS OCHOBHOI'O OOLIETO
o0pa3oBaHMsi M  OMNBIT  [OCTOSHHOTO  TPUMEHEHUs  HMHPOPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX ~ TEXHOJIOTHH, JaéT TEOPETHYECKOE  OCMBICICHHE,
MHTEPIPETALNIO U 0000ILEHHE 3TOTO OIBITA.

Pesynprarel  yrnyOn€HHOTO ypOBHS HW3y4dYeHHsS y4uyeOHOTO mpeaMera
«Uudopmartuka» OpPUEHTUPOBAHBI HA TOJTYYEHHUE KOMIETEHTHOCTEH IS



nocieayoneil npodecCuOHaIBHON JIEATEIbHOCTH KaK B paMKax JIaHHOM
npeIMeTHONH 00NacTH, TaK U B CMEKHBIX ¢ Hel oOmactsx. OHM BKIIOYAIOT B
ceos:

OBJIQJICHUE KJIIOYEBBIMU MOHSTHSMU M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCS JJaHHAas MpeaMeTHas 00J1acTh, pacliO3HaBaHUE COOTBETCTBYIOIIUX UM
NPU3HAKOB U B3aWMOCBSI3€H, CIOCOOHOCTH JEMOHCTPUPOBATh pa3IM4YHbIC
MOJIXO/Ibl K M3YYEHHMIO SIBJICHUM, XapaKTEPHbIX Ul HM3y4aeMOW IpeaMEeTHOH
o0JsacTy;

YMEHHE peliaTb THIIOBbIE TPAKTHYECKHE W TEOPETHYECKHE 3aadd,
XapaKTepHbIE [JIsi MCIIOJIb30BAHUS METOJOB W HWHCTPYMEHTapus JIaHHOM
NpeAMETHON 001acTH;

HaJM4Yue MPEICTABICHUN O JaHHOW MPEeIMETHOW O0JaCTH KakK IETO0CTHOU
TEOpUHU (COBOKYITHOCTH TEOPHUil), OCHOBHBIX CBA3SX CO CMEKHBIMU OOJIACTAMU
3HAHUU.

B  pamkax  yraoybnéHHoro - ypoBHS — u3yueHUs — MHPOPMATHKU
ofOecrieyuBaercs  IeJICHANpABlICEHHAas  MOJArOTOBKa  oOydaromuxcss K
NpPOJIOJDKEHUI0  00pa3oBaHUsl B OpraHu3alMsx  HpodeCCHOHAIBHOTO
o0Opa30BaHUs 110 CHELMATIBHOCTSM, HEIIOCPEACTBEHHO CBA3aHHBIM C LIU(PPOBBIMU
TEXHOJIOTMSIMM, TaKUM KakK IIporpaMMHas HWH)XXEHEpHs, HH(OpMalMOHHas
0e30macHOCTb, MH(POPMALIMOHHBIE CHCTEMBbl W TEXHOJIOTMHM, MOOWIIbHBIE
CHCTEMBI W CETH, OOJbIINE JaHHbIE U MAIIMHHOE OOyYeHHE, MPOMBIIUICHHBIH
WHTEPHET BEIel, WCKYCCTBEHHBIH WHTEIUICKT, TEXHOJIOTHMH OECIpOBOIHON
CBsI3M, POOOTOTEXHUKA, KBAHTOBHIE TEXHOJIOTMM, CUCTEMbI PACIPEACIEHHOTO
peecTpa, TEXHOJIOTUM BUPTYAJIbHOU M JOTIOJIHEHHON peaibHOCTEN.

OcHoBHasi uenb u3ydeHus yueOHoro mnpeamera «Mudopmaruka» Ha
yriyON€HHOM  ypoBHE cpeiaHero obuiero oOpaszoBaHusi — oOecrieueHue
JaNbHEHNIIero pa3BUTHs MHPOPMALIMOHHBIX KOMIIETEHLMH 00ydYarouierocs, ero
TFOTOBHOCTH K JKM3HM B YCIOBHSIX pPa3BUBAIOIIEIOCS HWHPOPMALMOHHOTO
oOuiecTBa M BO3pacTarollell KOHKYPEHLMU Ha pPbIHKE TpyAa. B cBsi3u ¢ 3TUM
n3zydyenue napopmatuku B 10—-11 kmaccax 107mKkHO 00€CTIEUnTh:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, OCHOBAHHOTO HAa MOHUMAHUHU POJIH
uHbOpMATUKH, HWHHOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTMA B
COBPEMEHHOM OOIIIECTBE;

c(hOpPMUPOBAHHOCTH OCHOB JIOTHYECKOTO U AJITOPUTMUYECKOTO MBIIILICHHS;

c()OPMUPOBAHHOCTh YMEHHH pa3inuyaTh (PaKThl ¥ OLCHKH, CPaBHUBATh
OLICHOYHBIE BBIBOJIbI, BUAECTh UX CBS3b C KPUTEPUSMHU OLICHUBAHUS U CBS3b
KPUTEPUEB C  ONPEACIEHHOW CUCTEMOM  LEHHOCTEH, IIPpOBEpPAThH  Ha
JIOCTOBEPHOCTH M 00001aTh HH}OpMaLHIO;

c(OPMHPOBAHHOCTh TIPEACTABICHUH O BIMSHHA HMH()OPMAIMOHHBIX
TEXHOJIOTMM Ha JKU3Hb 4YeJlOBeKa B OONIECTBE, MOHMUMAaHME COLMAIIBHOTO,
9KOHOMHUYECKOTO, MOJIUTHYECKOTO, KyIbTYPHOTO, HOPUIAYECKOTO, TPUPOIHOTO,



YPrOHOMHUYECKOTO,  MEIUUIMHCKOTO M (PU3HOJOTHYECKOTO  KOHTEKCTOB
UHGOPMAIIMOHHBIX TEXHOJIOTHH;,

MPUHATHE TPABOBBIX W  ITUYECKUX ACIEKTOB  MH(OPMAIIMOHHBIX
TEXHOJIOTUI, OCO3HAHUE OTBETCTBEHHOCTH JIIO/ICH, BOBJICUEHHBIX B CO3JaHUE U
UCIOJIb30BaHUE MH(POPMAIIMOHHBIX CUCTEM, paciipocTpaHeHue nHhopMaIum;

CO3/J]aHUE YCJIOBUH /I pa3BUTHUS HABBIKOB YYEOHOM, MPOEKTHOM, HAYYHO-
MCCJIe/I0BATEILCKON U TBOPYECKOM JICSITEIIbHOCTH, MOTUBALIMK O0y4aroIuxcs K
CaMOPa3BUTHIO.

B conepxanun yuebHoro npeamera «MHpopmaTiKa» BbIIECISIOTCS YETHIPE
TEMaTUYECKUX pa3zena.

Pasnen «lludpoBasi rpaMOTHOCTB» IOCBAILIEH BOIPOCAM YCTPOHMCTBA
KOMIIBIOTEPOB W JIPYTHX DJJIEMEHTOB IHU(POBOTO OKPYXKEHHUsS, BKIIOUas
KOMITBIOTEPHBIE CETH, HCIONb30BAHUIO CPEJICTB ONEPANUOHHON CHUCTEMBI,
pabore B cetu MHTepHET M  HCHOJB30BAHUIO HUHTEPHET-CEPBUCOB,
uH(pOpMaLIMOHHOM OE30MaCHOCTH.

Pasnen «Teopermueckue OCHOBbI MH(pOPMATHKH» BKIIOYaeT B ce0s
NOHATUHHBIA anmnapat WHPOPMATHKH, BOIPOCHI KOJUPOBAaHUS HH(POpMALUH,
U3MEpPEeHHUsT MH(POPMALMOHHOIO 00BbEMa JAHHBIX, OCHOBBI AIreOpbl JOTMKH H
KOMITBIOTEPHOI'0 MOJICJIMPOBAHUSI.

Pa3znen «AJroputMbl M NpOrpaMMHpPOBAHMe) HAIMpPaABIEH Ha Pa3BUTHE
QITOPUTMUUECKOTO MBIIUICHUS, pPa3pabOTKy aJrOpuTMOB M OLEHKY HX
CIIOKHOCTH, (OPMHUPOBAHME HABBIKOB pealM3allMd IpOorpaMM Ha fA3bIKax
IPOrPaMMHUPOBAHUSI BBICOKOT'O YPOBHSI.

Paznen «WuHpopMaumoHHble TEXHOJOIMH» TIOCBSIIEH BOMPOCAM
NpUMeHeHus: HH(POPMALIMOHHBIX TEXHOJIOTUH, PEaIM30BaHHBIX B NMPUKJIAJIHBIX
NPOrpaMMHBIX MPOJAYKTaX M HMHTEPHET-CEPBUCAX, B TOM YMCIE B 3ajayax
aHaJIM3a JAaHHbBIX, UCIOJIb30BAaHUIO 0a3 JaHHBIX W 3JIEKTPOHHBIX TaONMIl IS
pELICHHS MPUKJIAIHBIX 3a/1a4.

B npuBenénnom nanee coxepxanuu yueoHoro npeamera « Mudopmarukar»
KypCHBOM BBIJICICHBI JOTOJHHUTEIBHBICE TEMBI, KOTOpbIEe HE BXOAAT B
00s3aTeNbHYI0 TIporpaMMy OOy4Y€HHS, HO MOTYT OBITh TPEIUIOKEHBI IS
U3YYCHHS OTJCIbHBIM MOTUBHUPOBAHHBIM U CIIOCOOHBIM O0YYaAIOIIIAMCS.

YrayOnéHuplii ypoOBeHb H3y4YeHUS HHPOPMATUKUA PEKOMEHIYETCS IS
TEXHOJIOTMYECKOro  Mpoduiis, OpPUEHTUPOBAHHOIO HA HWHKCHEPHYIO W
UHPOPMAILMOHHYIO Chepbl AeATEIbHOCTH. YTIIyOJEHHBIH YPOBEHb H3yUYCHHUS
uHbOPMATUKN O00ECreYnBaeT: MOJArOTOBKY O0yYarouuxcsi, OpUEHTHPOBAHHbIX
Ha CIEHUAJIBHOCTH B 00JacTH MH(POPMAIMOHHBIX TEXHOJIOTUH M HMH)KEHEPHBIC
CHEHUATbHOCTH, Y4acTHE B MPOEKTHOM M HCCIEAOBATEIBCKON JEATEIbHOCTH,
CBSA3aHHOM C COBPEMEHHBIMH HANpaBICHUAMHU OTpacid HUHPOPMaLUOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHM, MOATOTOBKY K Y4YaCTHIO B OJUMIIMAJAX U
craue EqmHOro rocyiapcTBEHHOTO dK3amMeHa o nH(hopMaTUKe.



[TocnenoBaTenbHOCTh M3YyUEHUS TEM B Tpejesiax OJHOTO roja o0yueHus
MOKET OBITh M3MEHEHa IO YCMOTPEHHWIO YYWUTEeNsl TMPH TOJATOTOBKE padoueid
IporpaMMbl U TIOYPOYHOTO TIIIAHUPOBAHUSI.

OO111ee 4KMCIO YacOB, PEKOMEHAOBAHHBIX U1 U3y4YeHUs] MHDOPMATUKU —
272 ygaca: B 10 knacce — 136 yacos (4 yaca B Henenmo), B 11 knacce — 136 yacos
(4 yaca B Hez1eIIO).



COIAEPKAHUE OBYYEHUAA
10 KVIACC

HudgpoBasi rpaMOTHOCTH

TpeboBanust TeXHUKM O€30MaCHOCTM M TUTMEHBI IIpH  palboTe ¢
KOMIIBIOTEPAMH U JPYTMMHU KOMIIOHEHTaMH IIU(POBOTO OKPYKEHHUS.

[IpyHuMnBl  palOTbl  KOMNBIOTEPOB U KOMIBIOTEPHBIX  CHUCTEM.
Apxurektypa ¢on Heilimana. ABTOMaTru4yeckO€ BBINOJIHEHUE MPOTPAMMEI
npoiieccopoM. OmnepaTtuBHas, MOCTOSIHHAS U JOJTOBpeMeHHass namsath. OOMeH
JaHHBIMUA C TOMOIIbI0 MMH. KOHTposnepsl BHEHIHUX YCTpOWCTB. I[Ipsimoit
JOCTYTI K MaMSITH.

OcHOBHbIE ~ TEHACHIMH  PAa3BUTHUA  KOMIBIOTEPHBIX  TEXHOJOTHHM.
[Tapannenbubie BBIYHMCIICHUS. MHoronpoueccopHbie CHUCTEMBI.
CynepkommnbroTepsl. PactipeaenéHubie BBIYUCIUTEIbHbIC CUCTEMBI U 00paboTKa
OonpImIMX JaHHBIX. MoOWIbHBIE LHM(POBBIE YCTPOHCTBA W HUX POIb B
KOMMYHUKALHSX. BcerpoenHsle KOMITBIOTEPBI. MUKpPOKOHTPOJIIEPHI.
PoboTu3npoBaHHbBIE TPOU3BO/ICTRA.

[IporpammHuoe oOecrieueHne KOMIBIOTEPOB U KOMIBIOTEPHBIX CHCTEM.
Buael mporpamMHOro obecrnedyeHuss W uX HazHadeHue. (OcoOeHHOCTH
IpOrpaMMHOTO  oOecredyeHuss MOOUIBHBIX  ycTpoucTB.  [lapannensHoe
nporpammupoBanue. CuCTEMHOE mporpamMMHoe obecrneueHue. OrnepaiuoHHbIe
cucreMbl. YTuiutel. JpaliBepsl ycTpoicTB. MHCTaUIsIUMs M JA€UMHCTAIUIALUA
IPOrPaMMHOI0 00ECIICYEeHHMS.

@aiinoBbie cucTembl. [IpUHIMITBI pa3MeIEeHUs] 1 UMEHOBaHUs (aillioB B
nojroBpemeHHor namsTy. [labnonsl Juist onucanust rpynn ¢aiios.

[Iporpammuoe obecrieueHue. JlnueH3upoBanue MPOrpPaMMHOTO
obecneueHnss U uU(ppoBbIX pecypcoB. IlpompuerapHoe u  cBoOOgHOE
MporpaMMHOE  OOecreyeHue. KomMepueckoe ¥ HEKOMMEPUYECKOE

UCIIONB30BAHUE TMPOTPAMMHOrO obecniedeHuss u  HUBPOBBIX  PECYPCOB.
OTBETCTBEHHOCTh,  YCTaHABIMBAaeMas.  3aKOHOJAATENLCTBOM  Poccuiickoit
Denepanuu 3a HEIPABOMEPHOE UCIIONB30BAHUE MIPOTPAMMHOT0 obecrieyeHus u
UU(POBBIX pECYpPCOB.

[IpyHLMIBI TOCTPOCHUSI M allllapaTHbIC KOMIIOHEHTHI KOMIIbIOTEPHBIX
cereil. CereBble nportokosisl. Cetb MHTEpHET. Anpecanus B cetw MHTepHeET.
[Tporokosnsl cteka TCP/IP. Cucrema 1OMEHHBIX UMEH.

Paznenenue IP-cetu Ha mojceTH ¢ MOMOIBI0 Macok mnozacereid. CereBoe
aaAMUHHUCTpUpoBaHue. [lonydeHne TaHHBIX O CETEBBIX HACTPOIKAaX KOMIIBIOTEPA.
[IpoBepka Hanmuuus cBsA3U C y37a0M ceTu. OmnpeneneHue Mapuipyta JIBUKEHUS
IIAKETOB.



Buner  pestensHocTM B cetu  Mutepner. Cepsucel  Mutepnera.
['econndopmarimoHHbple  CUCTEMBI. [ €0JIOKAIIMOHHBIE CEPBUCHI  PEATBHOTO
BpeMeHU (Hampumep, JOKausi MOOWMIBHBIX TenedOHOB, OMNpEAC/ICHUe
3arpy’KEHHOCTH  aBTOMArucTpajei), HHTEPHET-TOProBisi, OpOHUPOBAHUE
OWJIETOB U TOCTUHHUII.

['ocynapcTBeHHbIE 31EKTPOHHBIE CEPBUCHI M YCIyru. ColManbHbIE CETH —
OpraHM3alys KOJUJICKTUBHOIO B3aMMOJICHCTBUS M OoOMeHa jaaHHbIMH. CereBoid
3TUKET: MpaBujia NoBeJeHUss B kuOepripoctpancrse. [Ipobiema moUIMHHOCTH
noJjyuyeHHoi nHpopmauuu. OTKpbITbIE 00pa30BaTEIbHbIE PECYPCHI.

TexHOreHHble U 3KOHOMHUYECKHE YIpO3bl, CBA3aHHBIE C HCIIOIb30BAHHEM
WH(HOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX ~ TexHoioruid.  OO0mme  mpoOaemsl
3aluThl UHPOpMauuu U MH(popManmoHHOM Oe3omacHocTu. CpeacTBa 3alUThI
uHbOPMAIK B KOMITBIOTEPAX, KOMIBIOTEPHBIX CETSIX U aBTOMATU3MPOBAHHBIX
uHpopmannoHHbIX cuctemax. IlpaBoBoe obOecnedyenue wuHOGOPMAIIMOHHOU
0€30MacHOCTH.

[IpenoTBpanieHue  HECAaHKUMOHMPOBAHHOIO  JIOCTYNa K  JIMYHOM
KOHQUACHUMAIbHOW  WH(POpPMALMK,  XpaHsIIeHcs  Ha  [EePCOHAJIbHOM
KOMIIBIOTEpE, MOOMJIBHBIX  YCTpOWCTBaX. BpemoHocHOe  mporpamMmHoOe
obecriedeHHe M CrnocoObl OOpbOBI € HUM. AHTHUBHUPYCHBIE IPOIPAMMBI.
Opranusanuss nuuHOro apxua wuHbpopmauuu. PesepBHOe KomupoBaHHE.
[TaponbHas 3amura apxuaa.

[ITudpoBanne nanHbIX. CUMMETPUYHBIE W HECUMMETPHUYHBIE IIHQPEHIL.
[Iudper npocrorr 3amensl. lludp Llesaps. [udp Bukenepa. Anroputm
mudposanust RSA.

Teoperuueckue 0CHOBbI HHPOPMATUKH

Wudopmanusi, panHble U 3HaHus. MHQoOpmalMoHHbIE TMpOLIECChl B
NpUpOJIE, TEXHUKE U 00I1IECTBE.

HenpepbiBHBIE M JAUCKPETHBIE BEIWYMHBI U CHUTHajibl. HeoOXxoaumocTsb
JUCKpEeTH3allM MH(POpPMALMK, NpPEJHA3HAYCHHON JUIsl XpaHEHUs, Nepetayd M
00pabOTKH B IIMPPOBBIX CUCTEMAX.

JIBomyHoe KoaupoBaHue. PaBHOMEpHBIE M HEPaBHOMEPHBIC KOJBI.
JlexoaupoBaHue COOONIEHMI, 3alMUCAHHBIX C TIOMOIIbI0 HEPABHOMEPHBIX KOJIOB.
YcnoBue ®ano. [loctpoeHne ogHO3HAYHO ACKOJUPYEMBIX KOJOB C MOMOIIBIO
nepeBa. Enqunuibl u3amepenus kouuectsa nHopmanuu. AsipaBUTHBIN 1M101X0/1
K OLICHKE KOJIM4ecTBa HH(OpMaLIUK.

Cucrembl cuucienus. Pa3BépHyTras 3amuch LENbIX U JPOOHBIX YHUCEN B
MO3ULMOHHONW cucTteMe cuuciieHusa. CBOWCTBA IMO3MIIMOHHOM 3aluCcy YHCIa:
KOJIMYECTBO LU(DP B 3alIUCH, MPU3HAK JIETMMOCTH YHUCIIa HA OCHOBAaHHE CUCTEMBI
CYMCJICHUs. ANTOpUTM MEpeBOJa LEIOoro 4yucia u3 P-M4HOM CUCTEMBI
CUMCIIEHHS B JIECATHUUHYIO. ANTOPUTM NEpeBojia KoOHeuHoW P-myHoil n1podu B
JNECATUYHYIO. AJITOPUTM MEPEBOJAA LEIOr0 YUCIa U3 JCCATUYHOW CUCTEMBI



cuuciienus B P-nunyro. IlepeBoa KOHEUHOW JecATHYHOM apodu B P-munyro.
JIBonuHasi, BOCbMepUYHas U IIECTHAAI[aTepUyHas CHUCTEMbl CUUCIICHUS, CBS3b
MEXAYy HUMH. ApuMEeTHUYecCKHEe Olnepauud B MO3UIMOHHBIX CHCTEMax
cuucieHusi. TpouuHas ypaBHOBELIEHHAs cuctema cuucieHus. JlBouyHo-
NECATUYHAS] CUCTEMA CUMUCIICHHUSL.

KoaupoBanue tekcroB. Koaupoka ASCII. OnHoOailTHBIE KOAUPOBKH.
Cranpapr UNICODE. Kouupoka UTF-8. Onpenpenenne mHOpManmoHHOrO
00BbEMA TEKCTOBBIX COOOILIEHUH.

KoaupoBanue wu3o0paxenuit. Ouenka uHQOpMaUMOHHOTO 00BEMA
rpaU4YecKUX JAHHBIX IPH 3a/aHHBIX Pa3pelIeHMM U TIIyOMHE KOJIMPOBAHHUS
usera. L[BeroBbie monenu. BektopHoe xoaupoBanue. @opmartsl rpaduueckux
¢aiinos. Tpéxmepnas rpadpuka. @pakranpHas rpaduka.

KoaupoBanue 3Byka. OrneHka HHPOPMALMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX TIPU 33JaHHBIX YaCTOTE JIUCKPETU3ALIMU U PA3PATHOCTU KOJUPOBAHUS.

Anrebpa noruku. [lonstue BbiCKasbiBaHUs. BbickasbiBaTenbHbIE (HOPMBI
(npeaukatsl). KBaHTOPBI CyLIECTBOBAHUS M BCEOOILIHOCTH.

Jlornueckue onepauuu. TaOmuibl UCTUHHOCTU. JIOrMYeCKHe BBIPAKECHHUS.
Jlornueckue ToX)aecTBa. Jloka3aTenbCTBO JIOTHYECKUX TOXKIECTB C IMOMOILIBIO
TabJIML ICTUHHOCTH. JIornueckue onepanuu 1 Onepaluy HaJl MHOXKECTBAMH.

3aKoHBI aNreOpsl JIOTUKUA. DKBHUBAJIECHTHBIE NMPE00Pa30BaHUs JIOTHYECKUX
BbIpakeHUH. JIornueckne ypaBHEHHUS M CUCTEMBI YPABHEHHU.

Jlornueckue GyHKHUU. 3aBUCUMOCTb KOJIMYECTBA BO3MOKHBIX JIOTHUECKUX
(YHKIHM OT KOJUYECTBA apryMeHTOB. [1oHbIe CHCTEMBI TOTUYECKUX () YHKITHMA.

Kanonuueckne  ¢opmbl  jorumdeckux  BbIpakeHul. CoBeplleHHBIE
JU3bIOHKTUBHbIE U KOHBIOHKTUBHBIC HOpMasibHble (OPMbI, AJITOPUTMbI HX
[OCTPOCHHUS 10 Ta0JIULIE UCTUHHOCTH.

Jlornueckue 3J€MEHTHI B cocTaBe Komimbkorepa. Tpurrep. Cymmarop.
MHuoropaspsanasiii cymmarop. I[loctpoeHue cxeM Ha JIOTUUECKUX 3JIEMEHTax I10
3a/IJaHHOMY JIOTUYECKOMY BBIPAKCHHUIO. 3allMCh JIOTMYECKOTO BBIPAXKEHHS 110
JIOTUYECKOM CXeME.

[TpencraBieHue HENbIX YUCEN B MaMATH KOMIbIOTepa. OrpaHUYeHHOCTD
JUara3zoHa 4ucela Npu OrpaHUYEHUM KonuuecTBa paspsaoB. l[lepenonnenue
pa3psaHON CeTKU. be33HakoBble W 3HAKOBBIC J[JaHHBbIC. 3HAKOBBI OWT.
JIBOMYHBIN JOMOJIHUTEIbHBIN KO OTPULATEIIBHBIX YUCE.

[loOutoBele soruueckue omnepauuu. Jloruyeckuit, apuMETHYECKUU WU
uukamyeckud casuru. [lludpoBanre ¢ mnomoinso MOOUTOBOM  oOrnepaluu
«uckimoyaroee MJIN».

IIpencrapiieHre BELIECTBEHHBIX YUCEN B MMaMATH KOMIIbIOTEpA. 3Havauas
4acTh U MOPAIOK yucia. /lnana3on 3HaueHUH BeleCTBEHHBIX ynceln. [IpoO0aemMsr
XpaHEHHUs BEIIECTBEHHBIX YHCEI, CBA3aHHBIE C OrpPaHUYEHUEM KOJIHNYECTBA



pa3psiioB. BrImosHeHWe ormepanuii ¢ BEIMIECTBEHHBIMH YHCIAMH, HAKOTUICHHUE
OUIMOOK MPH BBIYUCIICHUSX.

AJITOPUTMBI U IPOTPAMMHPOBAHHE

OnpeneneHrne BO3MOKHBIX pe3yJIbTaTOB Pa0OThI MPOCTEHIINX AJITOPUTMOB
yIPaBJICHUS UCHOJHUTENISIMA U BBIYUCIUTEIbHBIX alrOpuTMOB. OripejiesieHue
MCXO/IHBIX JaHHBIX, IPH KOTOPBIX aJITOPUTM MOJKET J1aTh TpeOyeMblil pe3yJibTar.

Ortanbl penieHus 3ajady Ha Kommbrorepe. MHCTpyMeHTa bHbIE CpPEeACTBa:
TPAHCIATOP, OTIAAYMK, MpoPuiupoBIIKK. KoMmmuisinuss W MHTEprpeTarus
nporpamMm. BupTyasibHbIe MallIHBI.

WuTerpupoBanHas cpega pa3paboTku. MeToabl OTHaJKH  TpOorpamM.
Hcnons3oBanue TpacCHpOBOYHBIX Tabmui. Otmamounsii BeiBOA. llomarosoe
BBITIOJTHEHHE TIporpaMMBbl. Toukn octaHoBa. [IpocmoTp 3HaUeHMI TIEPEMEHHBIX.

S3pik mporpammupoBanusi (Python, Java, C++, C#). Tunbsl AaHHBIX:
LICJIOUUCITICHHbIC, BEIIECTBEHHbIC, CHUMBOJIbHbBIC, JIOTMYECKUEe. BeTBiaeHwus.
Cnoxuble ycinoBus. Luknelr ¢ ycimoBuem. LUkl 1Mo nepemMeHHOMN.
B3aumo3aMeHseMOCTh  pa3iM4YHbIX BUAOB UMKIOB. MHBapuaHT UUMKIA.
CocraBiieHue LMKJIA C MCIOJIb30BAHMEM 3apaHee OIpe/eIEHHOr0 MHBApHAHTA
[UKJIA.

JlokymeHTHpoBaHue  nporpamm.  Mcnons3oBaHue ~— KOMMEHTapHEB.
[ToaroroBka onucaHusi MPOrpaMMbl U MHCTPYKIHH ISl TOJIB30BATEII.

Anroput™Mbl  00pabOTKM  HATypasJbHBIX  YHCEN,  3alHCAHHBIX B
MO3UIIMOHHBIX CHCTEMax CYHCICHHUS: pa30MeHHe 3amucH 4Yuciia Ha OTAEIbHBIC
uudpbl, HAXOXKJCHUE CYMMbl UM TPOU3BEACHUA HHUPP, HAXOKICHHUE
MaKCUMaJIbHOWU (MUHUMAIBLHON) HU(PHI.

HaxoxaeHue Bcex  MpOCTBIX  4YHMCeJl B 33JaHHOM  JMara3oHe.
[IpencraBienue 4yuciaa B BUJAC HaboOpa MPOCTBIX COMHOMXHUTENICH. AJITOPUTM
OBICTPOrO BO3BEJACHUS B CTEIICHb.

OOpaboTka HaHHBIX, XpaHAmmMXcs B (ainax. TekcToBble W JBOMYHBIC
¢aiinel. DaiinoBele nepemenHbie ((aityioBbie ykaszarenu). Urenue uz aitia.
3anwch B daii.

Pa3zOuenne 3amaum Ha mom3agaun. [loamporpammbel (Tpomexypsl |
¢byukiuu). Pekypcusi. PexypcuBublie 00bexkThl (dpakTansl). PexypcuBHbie
npoueaypsbl U GpyHkiuu. Mcnonp30Banue cTeka st OPraHu3aluu PeKypPCUBHBIX
BbI30BOB.

Hcnonb3oBanue craHgapTHOM OMOJIMOTEKH s3bIKa IPOrPaAaMMUPOBAHUS.
[loakntouenue OUOMMOTEK MOANPOrpaMM  CTOPOHHHMX  MPOU3BOJUTENCH.
Moy IbHBIA MPUHIIMIT TIOCTPOCHMS ITPOTPAMM.

UYucnennsle Merojpl. TodyHOe M NPUONMKEHHOE pEIIEeHUS 3aJayu.
YucleHHbIE METOJbl pELICHUs ypaBHEHWiI: MeToa mepedopa, MeETox
MOJOBHHHOTO  jgeneHus. [IpuOmmkEéHHOE  BBIYUCICHHWE JIMH  KPUBBIX.
Boruucnenue mmomane Quryp ¢ MOMOILIBIO YHUCICHHBIX METOHOB (METO.



NpsAMOYTOJIbHUKOB, MeToj Tpaneuuii). Iloumck wmakcumyma (MHHHMyMa)
GYHKIIUUA OHOU TIEPEMEHHON METOIOM MOJIOBUHHOTO JIETICHUS.

OOpaboTka CHUMBOJIBHBIX JaHHbIX. BcTpoeHHble GyHKIMM — S3bIKa
IporpaMMUpOBaHUsS Il  O00OpabOTKU  CUMBOJIBHBIX CTPOK. AJITOPUTMBI
00pabOTKH CHUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA MOSBJICHUNW CHUMBOJIA B
CTpOKE, pa3OMeHHe CTPOKM Ha CcJioBa 10 HPOOEJbHBIM CUMBOJIAM, ITOUCK
MOJICTPOKM BHYTPH JJAHHOM CTPOKHM, 3aMEHA HaWJICHHOMN MOJICTPOKH Ha JIPYTyIO
CTpOKy. ['eHepanus BceX CJIOB B HEKOTOpPOM ajipaBUTE, YAOBIETBOPSIOIIMX
3a/1aHHBIM OorpaHuueHusiM. [IpeoOpa3zoBaHue uyuciia B CUMBOJIBHYIO CTPOKY H
oOpaTHo.

MaccuBel U TIOCIIEIOBATENIBHOCTH 4YHcCeN. Bbraucienue 0000MIEHHBIX
XapaKTEePUCTHK HSJIEMEHTOB MacCHMBa WJIM YHCIOBOM MOCIEA0BATEILHOCTH
(cyMMbl, TpOUM3BENICHUS, CPEIHEro apu(pMEeTUYecKoro, MUHHUMAIBLHOTO H
MaKCHUMaJIbHOTO JJIEMEHTOB, KOJMYECTBA JJIEMEHTOB, YJOBJIETBOPSIONINX
3aIaHHOMY YCJI0BUIO). JIMHEMHBIN MTOKCK 3aJaHHOTO 3HAYEHUSI B MACCHUBE.

CopTtupoBKa OAHOMEpPHOro MaccuBa. IIpocTele MeETOabl COPTUPOBKU
(Merox my3bIpbKa, METOJ BbIOOpa, cOpTUpoBKa BcraBkamu). CopTUpoBKa
ciusiaueM. beictpas coptupoBka MaccuBa (anroput™ QuickSort). JIBouuHBIiHM
MIOMCK B OTCOPTUPOBAHHOM MAacCCHBE.

JIByMepHBIE MacCHBBI (MaTpHIlbl). AJITOPUTMBI 00pabOTKH JABYMEPHBIX
MAaCCHBOB: 3aIlOJIHEHME JIBYMEPHOIO YMCJIOBOTO MacCHBa I10 3aJlaHHBIM
paBujiaM, MOUCK JJEMEHTA B JBYMEPHOM MACCHBE, BBIUHUCIEHUE MAaKCUMyMa
(MHHEMYMA) ¥ CYMMBbI 3JIEMEHTOB JJBYMEPHOTO MacCHBa, MEPECTAHOBKA CTPOK U
CTOJIOIIOB IByMEPHOTO MacCHBA.

NudopmannoHHbie TEXHOJIOTHH

TexkcroBbiii npoueccop. PenakrupoBanue u popmatupoBanue. I[IpoBepka
opdorpapun u rpammaruku. CpejpcrBa noucka M aBTO3aMEHbl B TEKCTOBOM
npoueccope. HMcnone3oBanue crtwiei. CTpyKTYpUpOBaHHBIE  TEKCTOBBIC
nokyMeHTbl. CHoOckH, ornasieHue. KosuiektuBHast pabora ¢ JOKYMEHTaMH.
WHCTpYMEHTBI pElEH3UPOBAHUSI B TEKCTOBBIX Mporeccopax. OOiauHble
cepBucel. JlenoBas nepenucka. Pedepar. [IpaBuna uuTMpoBaHus UCTOUHUKOB U
odopmienus oudmuorpadudeckux ccouiok. OdopMIeHHE CIUCKA JTUTEPATYPHI.
3HAKOMCTBO C KOMITBIOTEPHON BEPCTKOM TEKCTa. TeXHUUYECKHUE CPEICTBA BBOIA
Tekcta. Crneunuanu3upoBaHHbIE CPEACTBA PEIAAKTUPOBAHUS MATEMaTUYCCKUX
TEKCTOB.

Ananu3 nanHbix. OCHOBHBIE 3a/1a4M aHAJIU3a JIAHHBIX: MPOrHO3UPOBAHUE,
KiIaccuukanus, KiacTepusalus, aHaiu3 OTKIOHeHuH. [locienoBaTenbHOCTD
peleHus 3a/1a4 aHajau3a JaHHbIX: cOOp MEPBUYHBIX JIaHHBIX, OYUCTKA U OLICHKa
Ka4eCcTBa JJaHHBIX, BBIOOP W/WIIM NTOCTPOCHHUE MOJIENH, TPe0o0pa30BaHKUE JaHHbIX,
BU3YyaJIu3allus JaHHBIX, MHTEPIpETanns pe3yapTaToB. [IporpammHubie cpencTBa



M WHTEPHET-CEPBUCHI I O0pabOTKHM M TpEeACTaBlIeHHsS AaHHBIX. bombiime
naHHbie. MammaHoe ooyueHue. HTeIeKTyanbHbIN aHalu3 JaHHbBIX.

AHanu3 JaHHBIX C TIOMOIIBIO IEKTPOHHBIX Tabmul. Beraucnenue cymmsl,
cpenHero  apupMETHYECKOro, HauOOJIbIIEero  (HAMMEHBIIEro)  3HAYCHHUs
nuaria3oHa. Beruucienue kodpQUIMEHTa KOPPENLMU JIBYX PSJIOB JIaHHBIX.
[TocTpoenue crTonduaThix, JUHEHUYATBIX MU KpPYyrowbix auarpamm. [loctpoenue
rpadukoB ¢pyHkuuit. [Togbop auHUKM TpeH1a, pelieHHe 3a/1a4 POTrHO3UPOBAHUSI.

YucneHHOe pelleHUe YpaBHEHHH C IOMOIIBI0 10ja00pa mapaMerpa.
OnTuMmu3aims Kak TOWUCK HaWJIy4yllero peueHuss B 3aJaHHBIX YCIOBHSIX.
lleneBass QyHkuMs, orpaHudeHus. JlokanpHble M TJI00QJIBHBI MHHHUMYMBI
neneBoi ¢yHkuuu. Pemrenue 3agad ONTUMH3ALUU C MTOMOIIBIO AIIEKTPOHHBIX
TalIuI.

11 KJIACC

Teoperuueckune 0CHOBbI HHPOPMATUKH

TeopeTnueckne noaxoabl K OLEHKE KOIMYecTBa HMH(pOpManMH. 3aKoH
agmutuBHOCTH MHMOopMmaruu. @opmyna Xaptiau. Mabopmanust u BEpOSTHOCTS.
®opmyia lllenHoHna.

AnroputMmbl cxkatusi gaHHbIX. Anroput™ RLE. Anroputm Xaddmana.
Anroputm LZW. Anroputmbl CKaThsi JaHHBIX C TMOTEPSIMU. Y MEHBIIICHHUE
ryOuHbl KoaupoBaHus 1BeTa. OcHOBHBIE ujaeu airoputMmoB cxkatus JPEG,
MP3.

CkopocTh mnepefayd JaHHbIX. 3aBUCMMOCTb BpPEMEHHM Ilepeiayd OoT
MHPOPMAIIMOHHOTO 00bEMA JIaHHBIX M XapaKTEPUCTUK KaHala cBs3u. [IpuunHel
BO3HMKHOBEHHUS OLIMOOK TIpu mnepenade JaHHbIX. KoJpl, 103BOJISIOIINE
oOHaApyXMBaTh W HCIPABISATH OUIMOKH, BO3HUKAIOIINE MPHU Meperade JaHHbBIX.
Paccrosnne Xommunara. KoaupoBanme ¢ mnoBtopeHueM OutoB. Kojpr
X3MMHUHTA.

Cucrembl. KoMmoHeHTBbI CHCTEMBI M HMX B3aumojenctBue. CHCTEMHbIN
addext. Ynpasnenue kak nHGOPMAILIMOHHBIN Mporiecc. OOpaTHas CBS3b.

Mopaenu u mogenupoanue. Llenb mogenupoBanusi. COOTBETCTBUE MOIEIH
MOJIETUPYEMOMY  OOBEKTY  WJM  [poleccy, Leld  MOJCIMPOBAHUA.
dopmanuzanus NpUKIaaHbIX 3a/1a4.

[IpencraBieHue pe3ysibTaTOB MOJCIMPOBAaHUS B BUJE, YIAOOHOM IS
BOCIIpUATUSL 4eJIOBEKOM. ['paduueckoe TmpencTaBiICHHE JIaHHBIX (CXEMBI,
TabuIel, Tpaduky).

I'padpl. OcHoBHble mOHSTHA. Buael rpados. Onucanue rtpadoB C
MOMOIIBI0 MATPUI] CMEXKHOCTH, BECOBBIX MATpPHUIl, CHUCKOB CMEXKHOCTH.
Pemenue anropuTMUuYecKMX 3aJad, CBA3aHHBIX C aHaau3oM Tpados
(mocTpoeHne ONTUMAILHOTO MYTH MEKIAY BepliMHamMu rpada, omnpenereHue



KOJIMYECTBA PA3IMYHBIX TYyTeH MEXIy BEepIIMHAMH OPHUEHTHPOBAHHOTO
alUKIn4YecKoro rpada).

Hepesbsi. bunapuoe nepeso. JlepeBbs noucka. Crnocodsl 00xo1a aepena.
[IpencraBnenure apupMeTHYECKUX BBIpAXKEHUN B BUAe AepeBa. J[uckpeTHbie
UIPBI JIBYX UIPOKOB ¢ mnosiHoW uHpopmanueit. [Tocrpoenue nepesa nepebopa
BapMAHTOB, OMMCAHUE CTPATErWu UIpbl B TaOJM4YHON (popme. BuMrpbiliHble U
NPOUTPBILIHBIC TO3ULIMH. BBIMTpBILIHBIE CTPATETUH.

CpencrtBa HCKYCCTBEHHOr0O MHTEIIeKTa. CepBUCH MAIMHHOIO NIEPEBO/Ia U
pacrno3HaBaHHus YCTHOW peun. KorHUTHUBHBIE cepBHCHL. WMaeHTHQUKAIUS |
MOMCK u300pakeHMi, pacno3HaBaHue Juil. CamMo00yyaromuecss CHCTEMBI.
WcKyccTBEHHBIN MHTENIEKT B KOMIIBIOTEPHBIX Urpax. Vcrosib30BaHne METOI0B
HCKYCCTBEHHOTO HHTE/UIEKTa B oOOywaromux cucremax. lMcnonb3oBanue
METOJIOB HMCKYCCTBEHHOTO HHTEIUIEKTa B poOoTOTexHUKEe. MHTepHEeT Belei.
[lepcriekTvBBI ~ pa3BUTHS  KOMIIBIOTEPHBIX  MHTEJUIEKTYyaJlbHBIX  CHUCTEM.
HelipoHnsbie ceTu.

AJITOPHUTMBI U IPOrPAMMHPOBaHUE

@opmanuzanms  NOHATHS — anroputMma. Mamuna  TelopuHra  Kak
YHUBEpCcallbHas Mozelb BerurciaeHui. Tesuc Yeépua—Twsropunra.

OneHka C/I0)KHOCTH BbIUMCICHUH. Bpemst paboThl 1 00BEM HCIIOJIB3yEMOH
namsiTd, HMX 3aBUCHUMOCTh OT pa3Mepa MCXOAHBIX JaHHbIX. OreHka
ACHMMTOTHYECKOH CIIOKHOCTH QITOPUTMOB. AJNTOPUTMBI TMOJIWHOMHAIBHOM
cinoxHocTH. [lepebopubie anroput™mel. [IpuMepsl pa3IUYHBIX aJITOPUTMOB
peuIeHus OJJHOM 337241, KOTOPbIE UMEIOT PA3IUYHYIO CIIOKHOCTb.

[Touck MpOCTHIX 4YMCEN B 3aJaHHOM JUANA30HE C TMOMOIIBI0 AITOPUTMA
«peuiero DparocheHar.

MHoropa3spsiiHble 11eJIble YUClia, 3aa4i JJIMHHOW apuMETHKH.

CnoBapu (accolMaTUBHBIC MAacCCHBBI, OTOOpaKeHHs). X3MI-TaOJHUIIBL.
[Toctpoenue asndaBUTHO-4aCTOTHOTO CJIOBAPSI VISl 3aJaHHOTO TEKCTA.

Crexku. AHanu3 NpaBWIBHOCTH CKOOOYHOIO BbIpakeHUsA. BbrumciieHue
apu(pMETHYECKOTO BBIPAKEHHUS, 3aIIMCAHHOTO B TOCTPUKCHOMN hopMme.

Ouepenn. Mcronp30Banne ouepean A1 BpEMEHHOTO XpaHCHHUS TaHHBIX.

AnroputMmbl Ha rpadax. [locTpoeHne MUHUMAIBLHOTO OCTOBHOTO JEpeBa
B3BEIICHHOTO CBSI3HOTO HEOPUEHTUPOBaHHOTO rpacda. KommuecTBo pa3nuyuHbIX
nyTed MexXay BeplUIMHAMH OPUEHTHUPOBAHHOIO  AlIMKIMYECKOro rpada.
Aunroput™ JleHKCTpBbI.

JlepeBbsi. Peanusanust nepeBa ¢ TMOMONIIBIO  CCHUIOYHBIX CTPYKTYP.
JlBonunbie (OmHapubie) JnepeBbs. [locTpoeHue JepeBa sl 3a/laHHOTO
apudmernyeckoro BbIpaxkeHHs. PexypcuBHbIE airopuTMbl 00Xo0ja JiepeBa.
Hcnons30oBanue cTeka U odepean 1t 00Xo/1a Aepesa.

JluHaMu4ecKkoe MporpaMMUpPOBAHUE KakK METOJ PEIIeHHs 3aJad ¢
COXpaHEHUEM TPOMEKYTOYHBIX PE3yJbTAaTOB. 3a1ayM, PerracMbie ¢ MOMOUILIO



JUHAMUYECKOTO TPOrpaMMHUPOBAHUSA: BBIYMCICHHE PEKYPCUBHBIX (PYHKIIUH,
NO/ACUET KOJIMUECTBA BAPUAHTOB, 3aa4l ONTUMU3AIUN.

[TonsaTte 06 00BEKTHO-OPUEHTUPOBAHHOM TMpOrpaMMupoBaHun. OOBEKTHI
u kiaccel. CBoictBa W MeTOAbl OO0OBEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIN
aHanu3. PaspaboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTUPOBAHHOTO
nojxozxa. MHkarncynsuus, Hacie0BaHue, OJUMOpP(U3M.

Cpenpl ObicTpoi paspabotku nporpamm. IlpoekTupoBanue uHTEpdeiica
noJsib3oBareisis. Mcronp30BaHME TOTOBBIX — YIIPABISIEMBIX 3JIEMEHTOB  JUIA
NOCTPOCHUS HHTEpdeiica.

O030p  sA3pIKOB  mporpamMmupoBaHusa. IloHatTme o  mapagurmax
IPOrPaMMHUPOBAHMUSL.

NudpopmanuoHHbIe TEXHOJIOTHH

Otanbl  KOMIIbIOTEPHO-MATEMATHUYECKOTO MOJCIMPOBAHUS: MOCTAHOBKA
3amaud, pa3paboTka MOJAENH, TECTUPOBAHUE MOJENH, KOMIBIOTEPHbIH
AKCIEPUMEHT, aHAJIU3 Pe3yIbTATOB MOAEIUPOBAHUA.

Juckperusauuss npu MaTEeMaTHYECKOM MOJIEIUPOBAHUU HENPEPHIBHBIX
npoueccoB. MojaenupoBanue ABWKEHUS. MojaenupoBaHue OMOJIOTMYECKUX
cucteM. MareMarndeckue MOJEIM B OKOHOMHUKE. BpramciuresnbHble
KCIIEPUMEHTHI C MOJICIISIMMU.

OO6paboTka pe3ynbTaToB HKCHEpUMEHTa. MeTo 1 HauMEHbIINX KBAIPaToB.
OueHka YHUCIOBBIX IMAPAMETPOB MOJEIMPYEMBIX OOBEKTOB U IPOLECCOB.
BoccranoBiieHHE 3aBUCUMOCTEN 10 Pe3yJIbTaTaM dKCIEPUMEHTA.

BepostHocrabie  momenu. Metoast  Monte-Kapno.  WmurtanunoHHoe
MozaenupoBaHue. CucTemMbl MaCCOBOTO OOCTYKHUBAHUSI.

Tabnuunbie (pensuuoHHbIe) 0a3bl AaHHBIX. Tabnuiia — mnpeacTaBiIeHUE
cBejieHni 00 ogHOTUNIHBIX o0ObekTax. [lone, 3amuce. Kimrou tabnuinel. Padora ¢
roToBoil 0a3oil JaHHBIX. 3anojiHeHWe O0a3bl JaHHBIX. [ToMCK, COpTHpOBKAa M
(GunbTpanys JaHHBIX. 3aMpOChl HA BHIOOPKY JaHHBIX. 3aIPOCHI C ITapaMeTpamH.
BoluucisieMsle 110715 B 3a11pocax.

MHuororabnuuneie 0a3bl JaHHBIX. THMBI CBA3eH MEXKIy TaOIHMIIaMH.
Buewmnunii kmou. LlenoctHocts 0a3pl JaHHBIX. 3anpockl K MHOTOTAOJIWYHBIM
0a3zaM JaHHBIX.

WNurepuer-npunoxkenus. [lonsatue o cepBepHOM M KIMEHTCKOM YacTsX
caira. TexHOJIOrUsl «KIUEHT — CepBEP», €€ TOCTOMHCTBA U HeJ0CTaTKH. OCHOBBI
sa3pika HTML u kackagueix Ttabuui crtuwied (CSS). CueHapuu Ha s3bIKe
JavaScript. ®opmbl Ha BeO-CTpaHUILE.

Pa3menienue BeO-caiiToB. Yciayra XocTuHra. 3arpyska ¢aiioB Ha CaiT.

BBoJ n300pakeHuil ¢ UCIOIB30BAaHUEM Pa3IMYHBIX LU(POBBIX YCTPOICTB
(¢ poBBIX (PoTOANMIapaTOB ¥ MUKPOCKOIOB, BHACOKAMEpP, CKAaHEPOB U JPYIHX
yctporictB).  I'paduueckuit  pemakrtop.  Paspemenue.  KaapupoBanme.
Wcnpasnenne nepcrekTuBbl. ['ncrorpamma. Koppekius ypoBHEH, KOpPpEKIUs



nsera. OdecrBeYnBaHUE LIBETHBIX N300paxkeHHid. Petymb. Pabora ¢ obmactamu.
OUIBTPHL.

Mmorocnoiiasie n3odpaxenus. TexctoBeie cinou. Macka crnosi. Kanamsl
Coxpanenue BbliesieHHOM 00nactu. [loaroroBka wiutrocTpaiui s BeO-caToB.
AHUMHUPOBAHHBIC U300PAKECHUS.

Bekropnast rpaduka. Ilpumutubl. M3MeHeHHE TMOpsKa 3JIEMEHTOB.
BeipaBHuBanue, pacnpenesnenue. ['pynnuposka. Kpussie. @opmarsl BEKTOPHBIX
pucyHkoB.  Mcnosnb3oBaHue  KOHTYpoB.  Bekropuszauuss ~ pacTpoBbIX
1300pakeHHI.

[IpyHIMIIBI TIOCTPOEHUS U PEAAKTUPOBAHUS TPEXMEPHBIX MOJICIIEH.
Cerounsle Moaenu. Marepuansl. MoaenupoBaHue HCTOYHMKOB OCBEILICHHS.
Kamepsl. AgautuBaeie TexHojoruu (3D-nmpuntepst). [lonstue o BupTyanbHOM
pEeaTbHOCTU U JAOTOIHEHHOU PeanbHOCTH.



[UTAHUPYEMBIE PE3YJIbTATHI OCBOEHHS TIPOTPAMMBI T1O
UHOOPMATUKE  (VIJIVBJIEHHBIA  VPOBEHH) HA  VPOBHE
CPEJTHETO OBILIETO OBPA3OBAHU S

JIMYHOCTHBIE PE3YJIBTATbHI

JINUHOCTHBIE pe3yibTaThl OTPAXKAIOT TOTOBHOCTH M  CHOCOOHOCTH
00yJaroumxcs pyKOBOJACTBOBATHCS C(OPMUPOBAHHON BHYTPEHHEH NO3UIMEH
JUYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHEHTAlWM, IO3UTUBHBIX BHYTPEHHUX
yOeKIeHU, COOTBETCTBYIOIIMX TPATUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO
o01IecTBa, paclIMPEeHUe KU3HEHHOTO OTbITA U OMbITA AEATEILHOCTH B IIpoliecce
peanu3anuy  CpencTBaMM  y4eOHOro TmpeaMeTa OCHOBHBIX HarpaBiICHHM
BOCIIUTATEILHON JEATEIbHOCTH.

B pesynbrare usydeHus WHPOPMATHKH Ha YpPOBHE CpEIHEro oOLIero
oOpa3zoBanus y o0yvarouierocsi 0yayT copMUPOBAHBI CJIEAYIOLIUE JIMYHOCTHBIE
pe3yIbTaThI:

1) rpakaaHCKOro BOCIMTAHUSA:

OCO3HAaHUE CBOWX KOHCTHUTYIIHMOHHBIX TIPAaB M OOS3aHHOCTEH, YBaKCHHE
3aKOHa W  MPaBONOpsAIKa, COOMIOJIEHHE  OCHOBOIOJIAraloOUIMX  HOPM
WH(pOPMALIMOHHOTO TMpaBa U UHPOPMALIMOHHOK O€30MaCHOCTH;

TOTOBHOCTh TPOTUBOCTOSTH WJICOJOTUH DJKCTPEMHU3MA, HAIMOHAIM3MA,
KceHo(hoOuMn, IUCKPUMHMHAIIMM [0 COIMAIbHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HalMOHAJIbHBIM ITPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) IATPHOTHYECKOT0 BOCIIUTAHUS:

LIEHHOCTHOE OTHOIIIEHHE K HCTOPUYECKOMY HaCJIEAMIO, JAOCTHIKEHUSIM
Poccuu B Hayke, HCKYCCTBE, TEXHOJIOTHSIX, IOHUMaHUE 3HauY€HUs1 NUH(POPMATUKU
KaK HayKH B )KM3HU COBPEMEHHOT0 00IIeCTBa;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TTOBEIACHUS;

CIOCOOHOCTh OIEHUBATH CUTYAIMI0 U TIPUHUMATh OCO3HAHHBIC PEIICHMUS,
OpPUEHTUPYSICh Ha MOPATbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCIIE B
cetu MurepHer;

4) 3CTETHYECKOT0 BOCTIUTAHHUSA:

3CTETHYECCKOEC OTHOLICHHE K MHUpPY, BKIIOYas 3CTETUKY HAYyYHOTO H
TEXHUYECKOI0 TBOPYECTBA;

CITIOCOOHOCTH BOCIIPUHUMATh pa3/IMYHbIC BUbI UCKYCCTBA, B TOM 4YHCIIC
OCHOBAHHOTO Ha MCIIOJIb30BAaHUU HH()OPMAITMOHHBIX TEXHOIOTHH;

5) pusnyecKoro BOCIIMTAHMS:

copMUpPOBAHHOCTL  3J0POBOTO M 0€30macHOro odOpasza  KU3HH,
OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO, B TOM 4YHCJIE 3a CUET



COOJIrOICHUA TpeOOBaHUH Oe3omacHOM 3KCILTyaTaluu Cpe/CTB
UH(GOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHA;

6) TPy10BOIr0 BOCIIMTAHMS:

FOTOBHOCTh K aKTMBHOW JAEATEIbHOCTH TEXHOJIOTHYECKONW MU COIMAILHOM
HarpaBJIEHHOCTH, CIOCOOHOCTD UHUIIMUPOBATD, IUTAHUPOBATh u
CaMOCTOSITEJILHO BBIIIOJIHAT TaKYyIO JI€ATEIbHOCTD;

uHTepec K chepam npodecCHOHAIBHON ACSATEIILHOCTH, CBS3aHHBIM C
MHPOPMATHKOM, MPOrpaMMUPOBAHUEM M HMH()OPMALMOHHBIMH TEXHOJIOTHSIMH,
OCHOBaHHBIMH Ha JOCTH)KCHHAX HayKH MH()OPMATHKH ¥ HAYIHO-TEXHHUYECKOTO
nporpecca, YMEHHE COBEpIIAaTh OCO3HAHHBIN BBIOOp Oyayuiell mpodeccuu u
pearn30BEIBaTh COOCTBEHHBIE JKU3HEHHBIE TJIAHBI;

TOTOBHOCTh M CIMOCOOHOCTH K OOpa3oBaHMIO M CaMOOOpa30BaHHUIO Ha
NPOTSHKEHUH BCEH KU3HU;

7) 3K0JI0rHYECKOro0 BOCIIMTAHUSA:

OCO3HAHHUE TJI00ATBHOTO XapakTepa KOJOTUYECKUX MPOOIeM U MyTel uX
pelieHusi, B TOM 4HCIe C Y4€TOM BO3MOXKHOCTEH HH(OPMALMOHHO-
KOMMYHHUKALIMOHHBIX TEXHOJIOTHIA;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c()OpMHUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO DPa3BUTHS HAyKH, JOCTIIKEHUSM HAYYHO-TEXHHUYECKOTO IMporpecca M
OOIIECTBEHHON TNPAKTUKH, 3a CYET MMOHUMAHUS POJAM HMH(DOPMAIMOHHBIX
pecypcoB, MH(QOPMALMOHHBIX MPOLECCOB M UH(OPMALMOHHBIX TEXHOJIOTUH B
ycinoBusix 1HMppoBOM TpaHCcHopMallMM MHOTHX C(ep KU3HU COBPEMEHHOTO
oburecTna;

OCO3HAHUE LIEHHOCTH HAYYHOH AESITeIbHOCTH, TOTOBHOCTb OCYILECTBIISATh
MPOEKTHYIO U UCCIIEI0BATENBCKYIO JICATEIbHOCTh UHIMBUYaJILHO U B IPYIIIIE.

B npouecce 10CTUKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS IIPOIPaMMBI
no WHPOPMATHKE Yy OOYyYarolIMXCS COBEPILIEHCTBYETCS SMOLIMOHAJIBHBIHI
UHTEJUICKT, IIPEIoaraoumi cpopMIpoOBaHHOCTS:

CaMOpEryJIMPOBaHMs, BKJIIOYAIOIIETO0 CaMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHUE, CIOCOOHOCTh aJalTHPOBATHCS K
OMOIIMOHAIBHBIM HM3MEHEHUSM U TIPOSBIATh THOKOCTh, OBITb OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBALMH, BKJIIOYAIOIIECH CTPEMJICHUE K JOCTUKCHHIO LIeJIH
U yCIiexy, ONTUMU3M, MHULIUATUBHOCTb, YMEHUE JICHCTBOBAThL, UCXO/Is M3 CBOMX
BO3MOYKHOCTEH

SMIIATHH,  BKIOYAIONIEH CHOCOOHOCTh IMOHUMaTh AMOIMOHAIBHOE
COCTOSIHME JIPYTUX, YYUTBHIBATh €ro MPH OCYIIECTBICHUH KOMMYHHKAIUH,
CTIOCOOHOCTH K COYYBCTBHIO M COTIEPEIKIBAHUIO;



COLIMAJIBHBIX  HABBIKOB, BKIIIOYAIOIIUX  CIIOCOOHOCTh  BBICTpauBaTh
OTHOMIIEHUS C JPYTUMU JIIOIbMH, 3a00TUTHCS, MPOSBIATh HHTEPEC U Pa3peiaTh
KOH(JTUKTHI.

METAINIPEJMETHBIE PE3YJIBTATBI

B pesynabrare u3yueHus WHPOPMATHKH Ha YPOBHE CpPEIHEro OOIIEero
oOpa3oBanus y oOy4aronierocss OyayT CGOpPMHPOBAHBI MeTalpeJIMETHBIC
pe3yIbTaThl, OTPAKEHHBIC B YHUBEPCAIbHBIX y4eOHBIX JCHCTBHUIX, a3 UMEHHO —
MO3HABATEJIbHBIE yHUBEPCAJIbHbIE YydeOHbIE JEHCTBHS, KOMMYHHKATHBHBIE
YHUBEpCAIbHbIE YUeOHbIE NSHCTBUS, PEryJISATUBHBIE YHHUBEPCAJIbHbIC y4eOHbBIE
JEWCTBHSI, COBMECTHAS IESITEIbHOCTb.

[lo3naBare/ibHbIe YHHBEpPCAJIbHbIe Yy4eOHbIe 1eHCTBUS

1) 6a3oBbIe JJOrHUYECKHE JeHCTBHUSA:

CaMOCTOATENIBHO  ()OPMYJIMpPOBATh M aKTyalU3HpoOBaTh Ipoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE,

yCTaHABJINBATh CYIIECTBEHHBIN NMPU3HAK WJIM OCHOBAHUS I CPaBHEHHS,
Kkiaccudukanuu U 0000UICHUS;

OTpeNeNsaTh UENU JACSTeNbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH HX
JOCTHKCHMUS,

BBISIBJIATh  3aKOHOMEPHOCTH M NPOTUBOPEYMST B paccMaTpUBaEMbIX
ABJICHUSIX;

paspabarbIBaTh IJIaH PEIICHUs NPOOJIEMBl C YYETOM aHAJIM3a UMEIOLIMXCS
MaTepHaJIbHbIX U HEMaTEepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIEATEJIbHOCTh, OILIEHUBAaTh COOTBETCTBHE
PE3YILTATOB 11EJISIM, OLICHUBATh PUCKU TTOCIEACTBUN JEATEIbHOCTH;

KOOPJMHUPOBATh W  BBINOJHATH pabOTy B  YCIOBUAX PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a3oBbIe HCCIeA0BATEILCKIE IeiiCTBHS:

BJIAJICTh  HaBbIKAaMM  y4eOHO-MCCIIENOBATEIILCKOW M NPOEKTHOMN
NESATENIbHOCTH,  HAaBbIKAMU  pa3pelieHus npobJsieM, CIIOCOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOSITEJIBHOMY ITOMCKY METOJIOB PCILICHHS MPAaKTHYCCKUX
3a/1a4, IPUMCHCHHIO PA3JIMYHBIX METOJOB IIO3HAHUS;

OCYIIECTBJIATh PA3IMYHbIC BU/BI JACSITEIBHOCTH IO IMOJIYYEHHIO HOBOTO
3HAHUS, €r0 MHTEPNpETalnu, MpeoOpa3oBaHUI0 M NMPUMEHEHHIO B Pa3IMUHBIX
y4eOHBIX CHUTyallusX, B TOM YHCJI€ TPU CO3JaHUU YYEOHBIX M COIMATBHBIX
IIPOEKTOB;

¢bopmupoBaTh ~ Hay4YHbId  TUN  MBIILJICHHWS,  BJIQJACTh  HAY4YHOM
TEPMHUHOJIOTHEH, KITIOUEBBIMU MOHATUSIMHU U METOAMU;



CTaBUTh W (POpMyIHpOBaTh COOCTBEHHBIE 3ajaud B 0Opa30BaTEIBLHOM
NEeSATeTLHOCTH U KU3HEHHBIX CUTYAIIHSIX;

BBISIBIIATh MPUYMHHO-CIEJCTBEHHBIE CBSI3W W AKTyaJM3UPOBATH 3aj]1auy,
BBIIBUTATh TUIOTE3y €€ pelleHusi, HAXOJUTh apryMEHThI /il J0Ka3aTelbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS;

aHaJIM3MpOBaTh IIOJIYYCHHBIE B XOJI€ pEUICHUS 3aJaud pPe3yJbTaThl,
KPUTUYECKH OLICHUBAaTh WX JIOCTOBEPHOCTb, MPOTHO3MPOBATH HM3MEHCHHE B
HOBBIX YCJIOBHUSX;

JaBaTh OLICHKY HOBBIM CUTYAIMsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISATH LI€JICHANPABICHHBIN MOWCK TIEPEHOCa CPEJICTB U CIIOCOOOB
JENCTBUA B TPOPECCHOHAIBHYIO CPENY;

YMETh MEPEHOCUTH 3HAHUS B MMO3HABATEILHYIO U MPAKTHYECKYH) 00IaCcTH
KU3HEIeITeIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIE UJCH, MIPEJIaraTh OPUTHHAIbHBIC MOAXObI M PEIICHHUS,
CTaBUTb MPOOJIEMbI U 33/1a4H, JOIMYCKAIOIINE aIbTEPHATUBHbBIC PELICHHSI.

3) pabora ¢ undopmanueii:

BJIQ/IETh HAaBBIKAMU TMOJNY4YEHHMs] MHQPOpMALMU W3 HMCTOYHHMKOB pAa3HBIX
TUIIOB, CaMOCTOSITEIbHO OCYILECTBISATh IIOUCK, aHAJIM3, CHUCTEMATH3aLUI0 |
MHTEPIPETaLN0 HHHOPMALIUY PA3TUIHBIX BUI0B U ()OPM TPEICTABICHHUS;

CO3/aBaTh TEKCTHl B pa3IUYHBIX QopMmMaTax ¢ Y4ETOM Ha3HAUCHUS
uHhopMalM U 1UENEeBOM ayquTOpuM, BbIOMpas ONTUMAILHYIO (opmy
NPE/ICTABIICHUS U BU3yaln3alliu;

OIICHUBATH JIOCTOBEPHOCTD, IESTUTUMHOCTh HH(MOpMaIu, €€ COOTBETCTBUE
NPABOBBIM U MOPAJILHO-3THYECKUM HOPMaM;

UCIIOJIb30BaTh CpeAcTBa HMH(MOPMALMOHHBIX W KOMMYHMKAIIMOHHBIX
TEXHOJIOT U B pELICHUH KOIHUTUBHBIX, KOMMYHHUKATHBHBIX  H
OpraHM3allMOHHBIX 337a4 C COOJItOJIEHUEM TpeOOBaHM SPrOHOMHUKU, TEXHUKH
0€30MacHOCTH, TMIUEHBl, PECYpPCOCOCPEHKEHHS, NTPABOBBIX M 3THYECKUX HOPM,
HOpPM HH(OPMAIIMOHHON 0€30MacHOCTH;

BIQJICTh  HABBIKAMH  paclo3HaBaHUSA W 3aIIUTHl  WH(OpPMALNH,
uH(pOpMALIMOHHON O€30MaCHOCTH JIMYHOCTH.

KoMMmyHnKaTHBHBIC yHHBepCaIbHbIe Y4eOHBIC 1eHCTBHA

1) o01menne:

OCYULIECTBIIATH KOMMYHHUKAIIUHM BO BCEX c(hepax KU3HU;

pacro3HaBaTh HeBepOaldbHBIE CpEACTBAa OOMICHMS, MOHUMATh 3HAUYCHHE
COIMAIBHBIX 3HAKOB, PACMO3HABATh MPEANOCHUIKA KOH(IMKTHBIX CUTyallud U
CMATYaTh KOH(JIMKTHI,



BIAJIETh pa3IMYHBIMU  CrocoOamMu  OONICHHS ¥ B3aUMOJICHCTBUS,
apryMEHTUPOBAHHO BECTH JTUAJIOT, YMETh CMATYATh KOH(MIUKTHBIC CUTYAIINH;

pa3BEPHYTO M JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHUs C MCHOJIb30BAaHUEM
SI3bIKOBBIX CPEJICTB.

2) coBMeCTHas AeATeJIbHOCTD:

NOHMMAaTh M MCIOJIB30BATh  IMPEUMYILIECTBA  KOMAHJAHOH W
WHJIMBH1yaJIbHOM paboThl;

BbIOMpaTh TEMATUKY M METO/bl COBMECTHBIX ACHCTBHMHA C y4€TOM OOIIMX
MHTEPECOB M BO3MOYKHOCTEH KaXKI0T0 4eHa KOJJICKTHRA,

NPUHUMATh LEIH COBMECTHOW JESTEIbHOCTH, OPIraHMW30BBIBATH U
KOOPAMHUPOBATH IEHCTBUS MO WX JOCTHIKEHHIO: COCTaBISAThH IUIAH JEHCTBHH,
pacrpenensaTh poyid ¢ y4€TOM MHEHHUH YYaCTHUKOB, OOCYXKIAaTh pPE3yJIbTaThl
COBMECTHOM paldOThI;

OLICHUBATh Ka4€CTBO CBOEr0 BKJIAJa M KAXKIOTO YYaCTHUKA KOMAaHIbl B
OOIIMI pe3yJbTaT MO pa3pabOTaAHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE IPOEKTHI, OLUEHUBAThb MJEU C IO3WLUUH HOBU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKOIN 3HAUUMOCTH;

OCYIIECTBIISATH TO3UTHBHOE CTPATETHYECKOE TIOBEICHHE B Pa3IMIHBIX
CUTYaLUsIX, IPOSBIISITE TBOPYECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHBbIE YHHBepCaJIbHbIEe YUeOHblIe AeiicTBUS

1) camoopranusanus:

CaMOCTOSITEJIBHO ~ OCYILIECTBJISATh  [O3HABATEIbHYIO  JIEATEIbHOCTD,
BBISIBJIAITH IIPOOJIEMBI, CTaBUTh M (POPMYJIMpPOBaTh COOCTBEHHBIE 3a/Jayd B
00pa30BaTeIbHON NEATEIIbHOCTH U AKU3HEHHBIX CUTYalHIX;

CaMOCTOSITEJIbBHO COCTAaBJATh IUJIAaH pEHIEHUsT MNpoOdJieMbl €  Y4ETOM
MMEIOLIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEATIOUTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM;

paciupsTh paMK{ y4eOHOTO IpeaMeTa Ha OCHOBE JTMUHBIX MPEIIOYTECHUH;

JenaTb ~ OCO3HAHHBIM  BBHIOOpP,  apryMEHTHpOBaTh  €ro,  OpaThb
OTBETCTBEHHOCTD 3a PEILCHUE;

OLIEHUBATh PHUOOPETEHHBIN OIIBIT;

CrocoOCTBOBATH (POPMHUPOBAHUIO U TPOSIBICHUIO IIMPOKOW 3PYIAMIIMU B
pa3HbIX 00JacTAX 3HAHMM, TOCTOSHHO MOBBIINIATE CBOW 0Opa30BaTENIbHBIA U
KYJIETYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTUBBI B J€ATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIHTATOB IIENISAM;

BIAQ/IeTh HABBIKAMHU [IO3HABATEIBHOW peduiekcuH KaKk  OCO3HAHUS
COBEpIIAEMbIX JEUCTBUN U MBICIUTEIbHBIX MPOIECCOB, HUX Ppe3yJibTaTOB HU



OCHOBAHUi, UCIIOJIb30BaTh MPUEMBI peQUIEKCHH JUIsS OLIEHKU CUTYyalluH, BEIOOpa
BEPHOTO PEIICHUS;

OIICHMBAaTh PHUCKH H CBOEBPEMEHHO TMPUHUMATh pEIICHHS 10 WX
CHUKEHUIO;

NPUHUMATh MOTUBBI M apryMEHThl JIPYTUX TIpU aHalu3e pPe3yJbTaToB
JESATEIBHOCTH.

3) npuHATHS Ce0s U APYrux:

NPUHUMATD ce0sl, MOHMMasi CBOM HEIOCTaTKU M JOCTOMHCTBA;

IIPUHUMATh MOTHBBI M apryMEHTHl JIPYTMX NPH aHaJIU3€ pPe3yJbTaToOB
JEATENbHOCTH;

IIPU3HABATH CBOE MPABO M MPABO APYTHX HA OIMIUOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MHP C TIO3HIIMHA APYTOTO YETOBEKA.

IMPEAMETHDBIE PE3YJIBTATDI

B mpouecce u3yueHus: Kypca MHPOPMATHKU YriIyOJIE€HHOTO YpoBHS 6 10
Knacce oOydaromuMmucs OyayT JOCTUTHYTHI — CJCAYIOLIME TPEIMETHBIE
PE3yNbTATHI:

BIAJCHUE TMPEACTABICHUSMHU O POIM MH(OpPMAIMU U CBA3AHHBIX C HEH
NPOLIECCOB B MPUPOJIC, TEXHUKE U OOIIECTBE, MOHATHAMHU «UHGOOPMAIUNY,
«MH(GOPMAIIMOHHBII  TPOLECC», «CUCTEMa», «KOMIIOHEHTBI  CHCTEMbI»,
«cucteMHbIi P hexT, «mHPOopMaAITMOHHAS CUCTEMAY, «CUCTEMA YIIPABICHU»;

BJIaJIcHHe MeTojamu noucka uHdopmanmuu B cetu HHTepHeT, ymeHHe
KPUTHYECKU OLICHUBATh MH(OPMaLIMIO, OJIy4YeHHYIO U3 ceTh HTepHeT;

YMEHHUE XapaKTepu3oBaTh OOJbIIME JaHHbIE, IPHUBOAUTH IPUMEPHI
UCTOYHUKOB HMX IIOJIY4CHMS W HaNpaBJICHHUS HCIOJb30BaHHUS, YMEHHE
KnaccuuIMpoBaTh OCHOBHBIC 33Ja4d aHalIW3a JAHHBIX (IIPOTHO3MPOBAHHE,
KIaccu(pukanus, — KiacTepusalus,  aHalIu3  OTKJIOHEHHWi),  IOHUMAaTh
MOC/IEIOBATENBHOCT PEIIEHUs 3aJady aHalau3a JaHHBIX: COOp TMEepBUYHBIX
JAHHBIX, OYKMCTKAa M OIEHKA Ka4yecTBAa JIaHHBIX, BBIOOP W/WIM TOCTPOCHUE
Mojienu, TpeoOpa3oBaHWe MaHHBIX, BHU3yallM3alUsl [IaHHBIX, WHTEPIPETAUs
pe3yJIbTATOB;

NOHMMAHUE OCHOBHBIX IPUHIMIIOB YCTPONUCTBA U (DYHKUMOHUPOBAHHSI
COBPEMEHHBIX CTAlMOHAPHBIX M MOOMJIBHBIX KOMIIBIOTEPOB, TEHICHIIMI
Pa3BUTHs KOMIIBIOTEPHBIX TEXHOJIOTHI;

BJIQ/ICHUE HaBbIKAMHU palOThI C ONEPALMOHHBIMU CUCTEMAaMM, OCHOBHBIMH
BUJAMH TIPOTPAMMHOTO OOECTeYeHHsI s pemeHus Yy4eOHBIX 3adad  IIo
BBIOpAHHOM CrielaIn3aluu;

HAIU4YKME TPEJACTABICHUNH O KOMIBIOTEPHBIX CETSIX U HX pPOJIU B
COBpEMEHHOM  MHpe, O  0a30BBIX  NPHUHLIUNAX  OpPTaHMU3alUA U



(P)YHKIIMOHMPOBAHUS KOMIIBIOTEPHBIX CETEH, 00 0OMIMX NMPUHLHKIAX pa3pabOTKH
1 GYHKIIMOHUPOBAHUS HHTEPHET-TIPUIIOKEHUI;

NOHMMaHHE YTpOo3 HWHOOPMALMOHHONW O€30MacCHOCTH, WCIOIL30BAHUE
METOJIOB W CPEJCTB IPOTHUBOJEHUCTBUS HSTUM Yyrpo3aMm, COOJIOJECHUE Mep
Oe30macHoOCTH, NPEeI0TBPAILIALOIINX HE3aKOHHOE pacnpocTpaHeHue
NEePCOHAJIbHBIX JIaHHBIX, COOJIIO/ICHUE TpeOOBaHUM TEXHHUKH OE€30MaCHOCTH U
T'UTHEeHbl NIPU paboTe ¢ KOMIBIOTEPAMU U JIPYTUMHU KOMIIOHEHTaMH LU(POBOTro
OKPYKEHHUs, NMOHUMAHUE NPABOBBIX OCHOB HMCIIOJIb30BAHHUS KOMIIBIOTEPHBIX
nporpamm, 0a3 TaHHBIX U paboThl B ceTn IHTEpHET;

MOHMMaHHWE OCHOBHBIX NPHHIMIIOB JIUCKPETH3AIMH pPA3JIWYHBIX BH/IOB
uHpOpMalK, YMEHHE OIpeAenaTb HHPOPMALMOHHBIN O0BEM TEKCTOBBIX,
rpaduuecKkux M 3BYKOBBIX JAaHHBIX MPH 3aJaHHBIX MapaMeTpax IANCKpPETH3alnH,
yMEHUE OIpeAeisaTh CPEAHIO CKOpPOCTh TMepeaadyd JaHHBIX, OLIEHUBAThH
U3MEHEHHE BPEMEHHU TMepeqadyd Npu U3MEeHeHUH WH(OpManumoHHOro o0BEMa
JAHHBIX U XapaKTePUCTUK KaHaja CBsI3H;

YMEHHUE HCIONb30BaTh MNPU PEIICHUHM 3a4ad CBOMCTBA MO3ULMOHHON
3alUCH YUCEJ, alTOPUTMA MIOCTPOCHUS 3alUCH YUCa B NO3ULMOHHON CHUCTEME
CUMCIICHHA C 3aJaHHBIM OCHOBAaHMEM M TIOCTPOCHMS YHCIA II0 CTPOKE,
COJIEpKallle 3aluch 3TOrNO 4YHMCJIAa B MO3ULUMOHHOW CHUCTEME CUYHCICHHUS C
3a/1aHHBIM OCHOBAHUEM, YMEHHE BBINOJHATH apu(PMETHUECKUE ONepaluu B
MO3ULMOHHBIX CUCTEMAX CUHCIICHUS;

YMEHHE BBITOITHATE MPEe0Opa30BaHMs JTOTUUECKUX BBIPAKEHUU, HCTIONB3YS
3aKOHbl anreOphl JIOTMKH, YMEHWE CTPOUTh JIOTUYECKOE BBIPAKEHUE B
JU3BIOHKTUBHOM M KOHBIOHKTUBHOW HOPMalbHBIX (OpMax MO 3aJaHHOU
TabJIlE MCTUHHOCTH, MCCIENOBaTh 00JIACTh HCTUHHOCTU BbICKA3bIBAHUS,
COJIEpKalllero MEepeMEHHbIE, pellaTh HECJI0XKHbIC JIOTMYECKHE YPaBHEHUS H
CHCTEMBbI YPaBHEHHIA;

NOHMMaHuEe Oa30BbIX AJTOPUTMOB OOpaOOTKH YMUCIOBOM M TEKCTOBOM
UHpOpMaIUH (3aMUCh YUCEN B MO3ULIMOHHON CUCTEME CUUCIICHUS, HAXOKICHHUE
BCEX NPOCTBHIX YHCEN B 3aJaHHOM JMara3oHe, 00pabdoTka MHOTOpa3psAIHBIX
LIEJIBIX YMCEJ, aHAIU3 CHMBOJIBHBIX CTPOK M JIPYrMX), @IrOPUTMOB IOHUCKA H
COPTUPOBKH, YMEHHUE OIPEACNATh CIOXKHOCTh H3Y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB  (CYMMHPOBAHHE DJJIEMEHTOB MAacCHBA, COPTHPOBKAa MAaCCHBA,
nepebopHbIe  aJrOPUTMBbI, JBOMYHBIA IOUCK) © MPUBOJUTH IPUMEPHI
HECKOJIbKUX JITOPUTMOB PA3HOM CIIOKHOCTH JIJIsl pEILICHUs OHOU 3a/1a4u;

BJIA/ICHUE YHUBEPCAIbHBIM S3bIKOM MPOTPAMMHUPOBAHUS BHICOKOTO YPOBHS
(Python, Java, C++, C#), npejacraBieHHsIMH O 0a30BBIX THIIAX JAHHBIX H
CTPYKTypax JaHHBIX, YMCHHE MCIIOJIb30BaTh OCHOBHBIE YIIPABIIAIOIIME
KOHCTPYKIIMH, YMEHHE OCYIIECTBIATh aHaIN3 TPEII0KEHHOH MPOTpaMMBI:
OMpENeNATh pe3yiabTaThl pabOTBI MPOTPAaMMbI TMPU  3aJaHHBIX HCXOJHBIX
JAHHBIX, OTMPEAENsATh, MPU KAKUX HCXOAHBIX TAHHBIX BO3MOMKHO TOJYYECHHE



YKa3aHHBIX pe3yJbTaTOB, BBISIBIIATH JAHHBIC, KOTOPbIE MOTYT IPUBECTH K
omubke B padoTe mporpaMmel, GOpPMYITUPOBATH MPEIIOKEHUS MO YIYUIICHUIO
MpOTPaMMHOTO KOJa;

YMEHHUE CO3/1aBaTh CTPYKTYPUPOBAHHBIC TEKCTOBBIC JOKYMEHTHI |
JEMOHCTPALIMOHHbIE ~ MaTepuainbl €  UCIMOJIB30BAHUEM  BO3MOXKHOCTEH
COBPEMEHHBIX IIPOrPAMMHBIX CPEJICTB M 00JIaUHBIX CEPBUCOB;

YMEHHE  HCIOJIb30BaTh  JJIEKTPOHHBbIC  TAOMMIBI AN aHaJU3a,
npejcTaBiIeHUss U 00pabOTKH JaHHBIX (BKJIIOYAsi BHIYUCIEHUE CYMMBI, CPEIHETO
apudmeTrndeckoro, HaWOOJBIIETO ¥ HAWMEHBIIEr0 3HAYCHUH, peIICHHE
yPaBHEHHUH, BbIOOP ONTUMAJIBHOTO PELLEHUs, OJ00p JIMHUN TPEHJIa, PELICHHUE
3a71a4 IPOTHO3UPOBAHUS).

B nmponecce nsydyenus kypca uH(GOpMaTuku yriayOn€HHOro ypoBHs ¢ 11
Kknacce oOydaomuMmucs OyayT JOCTUTHYTHI —CJEAYIOHIME TMpeAMETHbIE
pe3yIbTaThl:

YMEHHE CTPOUTH HEpPaBHOMEpHBIE KOMAbI, JOMYCKAIOIIUE OJHO3HAYHOE
JeKoaupoBaHue cooOuieHnd (mpeduKcHbie KOJbl), MUCIOIb30BaTh MPOCTEeHIINe
KOJIbl, KOTOpbIE I103BOJIAIOT OOHApYKMBaTh M HUCHPABIATH OIIMOKU IIpH
nepenade JaHHbBIX, CTPOUTH KOJI, 00ECIIEYMBAIOIINI HAUMEHBIIYI0 BO3MOKHYIO
CPEIHIOK JUIMHY COOOILEHHMS NPU H3BECTHOW YacTOTE CHMBOJIOB, MOSCHSTH
MPUHIUTIEL paOOTHI TPOCTHIX AITOPUTMOB CXKATHS TaHHBIX;

YMEHHUE pellaTh alTOPUTMUYECKHUE 3aa4i, CBA3aHHBIE C AaHATN30M TrpadoB
(3amauM  TOCTPOEHUS ONTHUMAJIBHOTO TMyTH MEXKIy BepliMHamMu rpada,
OMpEAeNeHUs]  KOJMYECTBA  Pa3MuYHBIX  MyTed  MEXJIy  BEpUIMHAMHU
OPUEHTHPOBAHHOTO AUKINYECKOro rpada), yMeHue MCroiab30BaTh 1epPeBbs MPH
aHanu3e M IOCTPOCHUU KOJOB M JUIS TNPEACTABICHUA apU(PMETUYECKUX
BBIPQKCHHUM, MpPU pElICHUH 3a7ay MOUCKAa M COPTUPOBKH, YMEHUE CTPOUTH
JIEpEeBO WIPbI 1O 3aJaHHOMY alropuTMy, pa3pabareiBaTb W OOOCHOBBIBATH
BBIMI'PBILIHYIO CTPATCTUIO UT'PBI;

yMEHHUE pa3padaTbiBaTh W pEallM30BbIBATE B BHJE Iporpamm 0Oa3oBble
QJITOPUTMBI, YMEHHUE HCII0JIb30BATh B POrpaMMax JaHHBIE PA3JIMYHBIX THUIIOB C
y4€TOM OTpaHMYECHHUM Ha AMANa30H UX BO3MOXKHBIX 3HAYECHWH, IPUMEHATH MPH
pelIeHNH 3ajad CTPYKTYpbl NAHHBIX (CIHCKH, CIIOBAapH, CTEKH, OYepeiH,
JepeBbsi), HCIOJIb30BaTh 0a30BbIe OMEpallMd CO CTPYKTYpaMH JIaHHBIX,
NPUMEHSTh CTaHJApTHble M COOCTBEHHbIE IOANPOrpaMMbl sl 00paboTKH
YUCIOBBIX JAHHBIX U CHMBOJBHBIX CTPOK, HCIOJIB30BaTh IpU pa3padoTke
nporpaMM OUOJIMOTEKM TMOANPOrpaMM, 3HATh (PYHKIMOHATIbHbIE BO3MOKHOCTH
MHCTPYMEHTAJBHBIX CPEACTB Cpeibl pa3pabOTKH, YMEHHE HCIOJIb30BaTh
CpeACTBAa OTJIAJKH HpOrpaMM B cCpele I[pOrpaMMHpPOBAaHHs, YMCHHE
JOKYMEHTHPOBATh NIPOrPaMMBI;

YMEHHE CO3/1aBaTh B€O-CTPAHUIIBI;



BJIQJICHUE OCHOBHBIMH CBEACHHSMU O 0a3ax [aHHBIX, UX CTPYKTYpE,
CpelIcTBax co3JaHusi U paboThl ¢ HUMHU, YMEHUE HCIOJIb30BaTh TAOIUYHBIC
(pensinoHHBIE) ©0a3bl MaHHBIX (COCTABIATH 3ampockl B 0a3ax aHHBIX,
BBITIOJIHATh COPTHUPOBKY M TOMCK 3amucedl B 0a3e [AaHHBIX, HAMOJHATH
pazpaboTtaHHyio 0a3y JaHHBIX) U CIIPABOYHbBIEC CUCTEMBI;

YMEHHUE HCIO0JIb30BaTh KOMIIBIOTEPHO-MAaTEMATUYECKUE MOJEIN  JUIS
aHayi3a OOBEKTOB M IMpOLEccOoB: (GOpPMYIMpPOBATH 1€JIb MOJEIMPOBAHMS,
BBITNIOJIHATh AHAJIU3 PE3yJIbTaTOB, IIOJYYCHHBIX B XOJE MOJCIMPOBAHMUS,
OLIEHHUBATh COOTBETCTBUE MOJEIM MOJIEINPYEMOMY OOBEKTY WIIHM IPOLECCY,
IPEICTABIIATh PE3YJIbTaThl MOACIIMPOBAHUS B HATIJISIIHOM BUJIE;

YMEHUE OPraHU30BBIBaTh JHWYHOE HH(OPMALMOHHOE IPOCTPAHCTBO C
HCTIOJB30BAaHUEM PA3IMUYHBIX CPEACTB HHU(PPOBBIX TEXHOJOTHH, MOHHUMAaHHE
BO3MOXHOCTEH 1U(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX YCIYT, HU(POBBIX
o0pa3oBaTeNnbHBIX CEPBUCOB,;

MOHMMAHUE  OCHOBHBIX  MPUHLUIOB  pabOTbl, BO3MOKHOCTEU W
OTPaHUYCHHUS] TPUMEHEHUs TEXHOJIOIM HCKYCCTBEHHOIO HWHTEJUIEKTa B
pa3nMuHbBIX 00JacTsIX, HAJIMYME TPEACTABIEHUH O Kpyre pellaeMbiX 3ajaay
MaIIMHHOTO 00y4eHHus (pacro3HaBaHMs, KIacCU(PUKALMK U TPOrHO3UPOBAHMS)
HaJIMYKE TMpEeACTaBICHUN 00 MCIOIb30BaHMK MH(POPMAIIMOHHBIX TEXHOJOTUH B
Pa3IMYHBIX TPOPECCUOHATIBHBIX CEpax.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne i/

HaumenoBanue pasie/ioB U TemM
NporpaMMbI

Pa3znen 1. llnudgposas rpaMoTHOCTH

1.1

1:2
13
1.4

Komnbtotep - yHuBepcaabHOE YCTPOHCTBO
00pabOTKH 1aHHbIX

[Tporpammuoe obecnieueHue
KoMmbroTepHbI€ CETH

HudopmarronHas 6€30macHOCTh

Hroro no paszueny

Pasnen 2. Teoperuueckne ocHOBbI HH(POPMATHKH

2l

2.2
2.3

[IpeacraBnenne nadopmanuu B
KOMITBIOTEPE

OcHOBBI anredpbl JIOTUKH

Kommnbiorepuas apudmeruxa

Hroro no pasneny

Pa3znen 3. AJIropuTMbl H pOrpaMMHUpoOBaHue

3.1
3.2
3.3

3.4

3.3

BBenenue B nporpaMMupoBaHue
BcnomorarensHbie AJITOPUTMBIL
YucneHHbIe METOEI

AJTopUTMBI 00pa0OTKH CHMBOJIBHBIX
JTAHHBIX

Anroput™mbsl 00pabOTKH MacCUBOB

KoamuecTBO 4acos

KoHTpoabHbIe
padboThbI

Bceero

24

19

14

40

16

10

DJIEKTPOHHBIE
(mudposeie)
IIpakTHyeckue )
oOpa3oBareJbHbIE
padoTnI
pecypcebl
2
2
1
1
0.5
)
1
3.5



Hroro no pazneny 4t

Paznen 4. UngopManimoHHBIE TEXHOJIOTHH

4.1 O06paboTka TEKCTOBBIX JOKYMEHTOB 6 25
42 AHanmu3 NaHHBIX 8 3
Hroro no pasneny 14
Pe3epBHoe BpeMs | 14

OBUIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 136 0 215



11 KJIACC

Ne i/

HaumenoBanue pasae/ioB H TeM
NpPOrpaMmMbl

Pa3znen 1. Teoperudeckune 0CHOBBI HHYPOPMATHKH

1.1

1.2

Nudopmanus u uadopmanoHusie
MPOLIECCHI

MopenupoBanue

Hroro no pazaeny

Paznen 2. AIrOpuT™MBbI H IPOTPAMMHPOBaHHE

2:1
2.2

2.3

DIeMEHTBI TEOPUH ATITOPUTMORB
AJTOPHTMBI U CTPYKTYPBI JTaHHBIX

OcHOBBI 00BbEKTHO-OPUEHTHPOBAHHOI'O
[IpOrpaMMHpOBaHUs

Hroro no pasneny

Pasznen 3. UndgopmanHoHHble TEXHOJIOTHH

3.1

32
33
3.4
3.5

KOMHbIOTCpHO-MElTeMaTHLICCKOC
MOACITHPOBAHHUE

base! nanubix
Beb-caiiTer
KommeroTepHas rpaduxa

3D-MonenupoBaHue

Hroro no pazneny

PesepBHoe Bpems

KoJsinuecTBo yacos

Bcero

10

28

16

50

10
14

48
20

KonrpoibHubie
padoTbl

JJIeKTPOHHbIE
(madposbie)
oOpa3oBaTe/ibHbIE

pecypchl

IIpakTHYecKkHe
padoTbl

2.5

10

4.5



OBHIEE KOJIMYECTBO YACOB I1O [TPOI'PAMME 136 0 36.5



MNOYPOYHOE IIVIAHUPOBAHMUE
10 KJIACC

Ne

i Tema ypoka

TpebGopanus TeXHUKN 0€30MaCHOCTH 1
THTHEHBI IIPH paboTe ¢ KOMIbIOTEpaMH U
JIPYTHMH KOMITIOHEHTaMH ITH(PPOBOTO
OKpYKEHUS

[Tpuniunsl paboTbl KOMIBLIOTEPOB U
KOMITBEOTEPHBIX CHCTEM

OOMeH TaHHBIMH C TIOMOIIBIO IITHH.
KoHTpom1eps! BHEIIHUX YCTPONCTB
ABTOMaTHYECKOE BBITIOJTHEHNE
MPOrpaMMebl IPOLECCOPOM
OneparuBHasi, MOCTOSIHHAS U
JoJaroBpeMenHas namsats. KonTposuiepsl
BHEUIHMX YCTPOMCTB. [Ipsamoit goctyn k
amMsTH

CoOBpeMEHHBIE KOMITBIOTEPHBIE
TEXHOJIOTUH

IIporpammuoe obecneueHue

KOMITBIOTEPOB, KOMIILIOTEPHBIX CUCTEM
1 MOOUJIBHBIX YCTPOMUCTB

CHCTEeMHOE IIPOrpaMMHOE ODECTICueHHE.
OnepaunoHHBIE CHCTEMBI

Yrunutel. paiiBepsl yCTPOMCTB.
[TapannensHOE ITPOrpaMMHUpPOBaHKE

KosngecTBo 4acos

Bcero

KoHTpoabHbIE
padoTsl

IIpakTHYeckue
padoTsl

Hara
H3YUYCHHS

DJIeKTPOHHBIE
nH@poBLIE
o0pa3oBaTte/ibHbIE

pecypchl



10

11

12

13

14
15

16
17

18

19

20

21

EY)
23

HHcTramnaumsa v ASHHCTAIALMA
nporpaMmMHOro obecnieueHus

®daitnosle cuctembl. [IpuHIMIBI
pasMelleHuss 1 MMEHOBaHUs (paiiaoB B
JnonarospemenHoi namsty. [llabnons:
JUISL ONUCaHus rpyni ¢aiios

3akoHoarenbcTBO Poccuiickoi
®enepanuu B 001aCTH IPOrpaMMHOT0
obecrieyeHust ¥ JJaHHBIX

[TpuHIMIIBI TOCTPOCHUS U AllIIAPATHBIE
KOMITOHEHTbI KOMITBIOTEPHBIX CeTel.
CereBble MPOTOKOIBI

Cerb UnTEpHET

Pasznenenue IP-ceTH Ha moaceTH ¢
TIOMOIIBI0 MAaCcOK TIOJICeTeH

CereBoe AIMHHHCTPHPOBAHHE

Bunp! nestensnoctu B cetn MHTepHET.
Cepsucsr UnTeprera. ['ocynapcTBentsie
3JIEKTPOHHBIE CEPBUCHI M YCITYTH

Hndopmarimonnas 6e301macHOCTh

BpenonocHbie nporpamMmmHoe
obecrieyeHue U METO/IbI OOPLOBI ¢ HUM

[Ipaktiueckas pabora o Teme
"AHTHBHpPYCHBIEC IPOTPAMMBI"

Opranu3anus TM9HOT0 apXHBa
unpopmanuu. PesepBHoe KonmupoBaHue.
[TaponbHas 3amuTa apxusa

Indposanne nanubix

Anroputm mmgposarus RSA.



24

25

26

27

28

29

30

31

32

Crerasorpadus

IIpakTHueckas padbora no reme
"Hu¢pposanne naHHbIX"
Nudopmanus, 1aHHBIC W 3HAHUS.
Mu}opmalnoHHbIC MPOLIECCH] B
NPUpo/Ie, TEXHUKE U 00IIECTRE

HereprBHble H THCKPCTHBIC BEJIMYHHEBI

i curuaisl. Heo0xoaumMocThb
JUCKpeTU3auu uadopmarum,
npeaHa3HaYeHHOH [Tl XpaHeHUs,
nepenayu U 00paboTKH B LIU(PPOBLIX
CHUCTEMAaX

JBonuHoe kogupoBaHue. PaBHOMEpHbIE
1 HEPaBHOMEPHBIE KO/IbI.
JlexoaupoBanue cooOIICHHIA,
3aMHUCaHHbBIX C TOMOIIBID
HEpaBHOMEPHBIX KOJIOB

Ycenosue ®Pano. [Tocrpoenue
OJJHO3HAYHO JEKOJUPYEMBIX KOOB C
nomouipio jgepesa. ['pad A A.
Mapxkosa

Enununel n3amepenust KonuuecTsa
uHpopmaiuu. AndaBuTHBIN MOIX01 K
OlIeHKE KOJIMuecTBa HHPOPMAIIUU
Cucrembl cHuCIIeHH

[lepeBoa uncen U3 OAHOM cUCTEMBI
CUHCIIEHHUS B JPYT'YIO

JIBonuHas, BOCbMEpHYHAS U

mecTHaauaTepuiHas CHCTEMBI
CUHHCJICHH:, CBA3b MCKIY HHMH



33

34

35

36

X

38
39

40

41

42

43

44

,HBOH‘IH&H, BOCEMCpPHYHAA U
mecTHaauarepuiHas CHCTEMbI
CHHUCJICHHS, CBA3b MEXKIY HUMH

JlBonunas, BOCbMEpUYHAs U
LIECTHAALATEPHYHAS CHCTEMBI
CUUCJICHHUS, CBSI3b MEKY HUMHU

ApudmeTHyeckre onepayun B
TIO3UIIMOHHBIX CHCTEMaX CHYUCIICHMS

TpOH'—lH&ﬂ YPaBHOBEIICHHAA CHCTEMA
CUHHCIICHHA

JlBonuHO-IeCATHYHAS CHCTEMA
CUUCIIEHHA

KomnpoBanue TekcToB
PactpoBoe kopupoBanue n3o0pakeHuit

[IpakTnueckas pabora no reme
"JInckpeTnsanus rpaguuecKoii
na(popmanun"

[1BeToBEIC MOAEH. BekTOopHOC
koaupoBanue. Popmarsr (aiinos.
Tpéxmepnas rpaduka. OpakraibHas
rpaduka

Konuposanue 3Byka. Onenka
uHpopMaHOHHOTO 00bEMA 3BYKOBBIX
JAHHBIX MPH 33[IaHHBIX YACTOTE
JUCKPETU3aLUHN U Pa3psIHOCTH
KOAMPOBaHUA

ITpakTrueckas padora no Teme
"JIucCKpeTH3alns 3ByKOBOI
naopmaiuun"

OcHOBBI anredpb! JTOrHKH



45

46

47

48

49

50

51

52

53

54

55

Jlornyeckue onepauun. TaOauiisl
HUCTUHHOCTH

Jlornyeckue Boipaxkenus. Jlornueckue
toxkaectBa. JlokazaTenbCcTBO
JJOTHYECKHUX TOKIECCTB C [TIOMOLILEO
TaOIUL UCTUHHOCTH

ITpakTnueckas padora mo Teme
«ITocTpoenune 1 aHaTH3 TAOIHUIL
HUCTHHHOCTH B TaOJIMYHOM ITpOIeccopey

Jlornueckue OIl€panuy H orepanHuu Hal
MHOMKECTBAMHU

Jlornyeckue onepauuu u onepanuu Haa
MHOXECCTBaMH

3aKoHbBI AITeOpHI JIOTHKH.
DKBUBANIEHTHBIE NPe0OpazoBaHuUs
JIOTHYECKUX BBIPAKEHUI

Jlornyeckue ypaBHEHUs U CHCTEMbI
YpaBHEHUMH

Jloruueckue (QyHKIMH. 3aBUCUMOCTD
KOJIMYECTBA BO3MOKHBIX JTOTHYECKHX
(yHKIMI OT KOJTMYECTBA apPTyMEHTOB.
[ToTHbBIC CHCTEMBI JIOTUYCCKUX (DYHKIIHI

Kanonuygeckne opMbl JTOrHYECKHUX
BbIpaskeHuii. CoBeplLICHHBIE
JU3BIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpMaJibHbIE (OPMBI, AATOPUTMBI KX
MOCTPOEHUS MO TAOIHIIE UCTHHHOCTH

Jlornyeckue 3JIEMEHTHI B COCTABE
KOMITbIOTEpA

Tpurrep. Cymmarop. Muoropa3spsiinbiii



56

s i

58

59

60

61

62

63

64

65

CyMMarTop

HOCTpOGHldC CXEM Ha JIOI'HYCCKHX
9JIEMEHTaX. 3alHCh JIOTHYECKOTO
BBIPAKEHHUS 110 JIOTHYECKON CXeMe

MHUKpOCXEMBI U TEXHOIOTHA HX
TIPOHU3BOJICTBA

ITpencraBieHre 1EIIBIX YACEN B TAMATH
KoMITbioTepa. OrpaHHYeHHOCTh
JMana3zoHa Yucell Py OrpaHuYeHuH
KonuuecTBa paspsuos. [lepenonnenue
paspsIHOM CEeTKH

Be33HaKOBbIe H 3HAKOBBIC JAHHEIC.
3HaKkoBbIM OUT. JIBOMUHBII
JIOTIOJTHUTENNBHBIH KOJI OTPULATEIBHBIX
qHUCen

IToGuToBbIE TOTUYECKHE OTepaIIUH.
Jlornyeckuit, apugpmMeTHdecKuii u
HUKJIMYECKH I C/IBUTH

[1Indposanue ¢ mOMOIIBIO MOOUTOBOMH
onepauuu «uckarogaroniee MJIM»

an)ICTaBJ'ICHHC M XpaHCHHC B ITaMATH
KOMIIBHOTCPA BCHICCTBCHHBIX YHCCIT

Beirosinenue onepanuii ¢
BELLIECTBEHHBIMU YHCIIAMU, HAKOTUICHHE
OIIHOOK NP BBIYUCICHUSIX
[IpakTHdeckas pabota mo Teme
«M3yueHne nopaszpsAaaHOro MariuHHOTO
NpCACTABICHUA HCBIX W BCILICCTBCHHBIX

HHCEI»

Amnanus AJTrOPUTMOB



66

67

68

69

70
71
72
73
74

75

76

77

78
79

80

DTansl peluIcHUsA 3a/1a4 Ha KOMIIBIOTEPE.
WHCcTpyMeHTAIBHbBIE CPe/ICTBA:
TPAHCIATOP, OTIIAIYHK,

PO UIMPOBLHK

Cpezna nporpaMMHUpPOBaHUSL.
Komnunsauus n uarepnperanus
nporpaMm. BupTyanbHble MaIIuHbI.
NHTerpupoBanHas cpeaa pa3paboTku

MeToab! OTIaJAKH IIporpaMm

TUIIBI IEPEMEHHBIX B A3bIKE
MPOrpaMMHUPOBAH U

O0pabotka LenbIx ynucen

O0paboTka BeneCTBEHHBIX YHACET
CnyuaiiHble U 1ceBocydaiiHble yucna
BerBnenus. CioxHble yCIOBUSA

LIuKiael ¢ ycnoBuemM

[IukJIBI 110 IEpEMEHHOM.
B3aumozamensieMoCcTh pa3jiMuyHbIX BUIOB
LMKJIOB

O0paboTka HaTypaIbHBIX YUCEI C
HCIIOIB30BaHUEM [THKIIOB

HaxoxeHue Bcex npoCThIX YHCET B
3alaHHOM JHanaszoHe [IpakTuyeckas
pabora 1o reme «PeleHue 3anaq
METOJIOM Tiepebopa»

HMuBapuanT uuKia
JlokyMeHTHpOBaHUE MPOrpaMm
O0paboTKa JaHHBIX, XpaHAIIMXCA B
(aiinax

0.5
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82

83

84

85

86

87

88

89

90

91

92

93

Pa30uenue 3a7a4u Ha 11013212491

Hcenonb3oBanue craniapTHOH
OMOIMOTEKN A3bIKA MPOrPAMMUPOBAHUA.
[Monkmouenue 6ubIMOTEK MOAIPOrpPaMM
CTOPOHHUX MPOU3BOAMTEICH
[ToamporpamMmsl (Tporieayps! 1
bynximn)

[Toanporpammsl (rpoueaypst U
pyHakuun)

IMpakTuueckas pabora no Teme
"Pazpabotka noanporpamm"”

Pekypcus. PekypcuBHBIC 0OBEKTHI
(ppakransr). PekypcuBHbIe nporeaypsl
u ynkuun. Mcronb3oBanue creka ams
OpraHu3alHy peKypCHBHBIX BBI30BOB
IIpakTrueckas pabora o Teme
"PexypcuBHbIe 11OANPOrpaMMbl"

Mo ynbHBIH IPUHIUI TOCTPOCHUS
TIporpamm

YuciaeHHbIe METOIbI

[IpakTuyeckas pabora 1o reme
«YucneHHoe pelieHue ypaBHEHH A
Mcnonb30Banue AUCKPETH3AHNA B
BBIUHCITHTEIBHBIX 3a/1a9ax
IMpakTndeckas padora o Teme
«[IpubnmxeHHOe BEIYHCIICHUE NJIUH
KPHUBBIX U IUIOLIaeH huryp»
[IpakTuyeckas pabora no reme «llouck
MakcuMyMa (MUHUMYMA) (hYHKLIHI»
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O0paboTKa CHMBOJIbHBIX JIAHHBIX.
Aunroput™bl 00pabOTKH CUMBOJILHBIX
CTPOK: MOJCYET KOJIMYECTBA MOSIBIICHUI
CHMBOJIA B CTPOKE

Anroput™sl 00pabOTKH CUMBOJIBHBIX
CTPOK: pa30MeHue CTPOKHU Ha CIIOBA MO
poOeTbHBIM CHMBOJIAM

AnropuT™Mbl 00pabOTKH CHMBOJIBHBIX
CTPOK: ITOUCK NOJICTPOKH BHYTPH
JIAHHOI CTPOKH; 3aMEHa HailICHHON
NOJCTPOKH Ha JPYr'yI0 CTPOKY
[IpakTuueckas pabora no reme
"O0paboTKa CTPOK ¢ HUCMOJIb30BAHUEM
(yHxuuit ctaHaapTHON OUOINOTEKH
A3bIKa MPOrpaMMHPOBaHHS"

["eHepamus cIoB B 3a1aHHOM andaBHuTe

MaccuBbl M T1I0CJI€/10BATEIBHOCTH YUCEIL.
IIpakTuueckas padbora no reme
"3anmosHeHue Mmaccupa"

O6001mEHHBIE XaPaKTEPUCTHKH MAaCCHBA

JIMHEHHBIN MOKCK 3aJaHHOTO 3HAYCHUSA B
maccuBe. [IpakTuueckas padora mo Teme
"JIMHEMHBIH MOMCK 3aJaHHOI0 3HAYCHM

B MaccuBe"

[Ipaktuueckas padora no reme "[louck
MHHUMAaJIBHOI0 (MaKCUMAIbHOIO)
DJIEMEHTa B YUCIIOBOM Maccuse"

CopTupoBKa OJJHOMEPHOTO MAacCHBA.
ITpocTeie METOABI COPTUPOBKH.
ITpakTHueckas padora 1o Teme

0.5

0.5

0.5
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"IIpocTeie METOABI COPTUPOBKH
maccuBa"

Copruposka ciausHueM. beictpas
COPTHPOBKA MACCHBA (aITOPHTM
QuickSort). [IpakTrueckas pabora no
teme "bricTpas coprupoBka maccusa”

JIBOMYHBII TOMCK B OTCOPTUPOBAHHOM
MaccuBe. [IpakTudeckas padoTta rmo teme
"JIBOMYHBIN NoHcK"

JIByMepHbIe MaCCUBBI (MaTPHLbI)
Anroput™el 00pabOTKH MaTpHIL
Pemenue 3a1auy aHaiM3a JaHHbIX
CpencTsa TEKCTOBOTO Mpoleccopa

KommnbrotepHas BEpCTKa TeKCTa

[TpakTnueckas padora no teme "Bépcrka

JIOKYMCHTOB C MaTeMaTHYCCKUMHU
bopmynamu"
HHCTpYMEHTBI pelieH3UPOBaHUA

[IpakTHueckas padbora o Teme
"MHOrocTpaHu4YHbIE JOKYMEHTHI"

Obnaunbie cepBuchl. KomnekrupHas
pabota ¢ nokymeHTaMu. [IpakTudeckas
pabota o teme "KonnektuHaa pabora
¢ JJoKymeHTamu'"

Ananu3 naHHbIX. boablve qaHHBIE
MaiuHHOe 00yueHue

AHanHU3 JaHHBIX C ITOMOILBIO
3JEKTPOHHBIX TabIIHII

IIpakTHueckas padbora no Teme "AHajiu3

| [ et | et |

0.5

0.5

0.5
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123
124
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JTAHHBIX C TIOMOIIBIO ATEKTPOHHBIX
Tabmuy"

[Toctpoenue rpadgukos QyHKUUI.
[TpakTnueckas pabora o Teme
"HarnsaHoe npeacraBineHue
pe3yﬂbTaTOB CTATUCTUYECKOHN
00paboTKHN TaHHBIX B BHJIE AHArpaMm
CPEJICTBAMH PEIAKTOPA IEKTPOHHBIX
Tabmumr"

JInaun tpenpa. [Ipaktuueckas padbora
no Teme "Iloabop THHUK TpeHa,
MpOrHo3uposBaHue”

[Tonbop napamerpa. [IpakTiueckas
pabota no teme "YucneHHOE peleHne
YpaBHEHHH C MOMOILBIO MoAdopa
napametpa”

OnTUMHU3aIHA KaK OUCK HAWTY4IIero
pelICHUS B 3a/IaHHBIX YCIJIOBHSAX.
ITpakTrueckas pabora 1o Teme
"Pelienne 3a1a4 onTUMHU3AINKU C
MOMOIIBIO AJIEKTPOHHBIX Ta0U1l"

PesepBHOE Bpems
PesepsHoe Bpems
PesepsHoe Bpems
PesepeHoe Bpems
PesepBHoe Bpems
PesepsHoe Bpems
PesepBHoe Bpems

PesepBroe Bpems

| |t

0.5

0.5
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OBUIEE KOJIMYECTBO YACOB I1O

PesepBHOe Bpems
PesepBHoe Bpems
PesepBHOe Bpemst
PeseprHoe Bpems
Pesepsroe Bpemst

Pesepsroe Bpems

[TPOC'PAMME

| et e |

136
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11 KJIACC

Ne
n/n

10

11
12
13
14

Tema ypoka

KonuuectBo nundopmaru
AJ'[I"O[)I/ITM]:I CKaTHs TaHHBIX
Anroput™m Xaddmana

ITpakTnyeckas padota no teme "Cixkatue
JIAHHBIX C TTOMOUIBIO AJrOPHTMA
Xahdmana"

Anroputm LZW

AJITOPUTMBI CKaTHSI JaHHBIX C
notepAaMH. [IpakTHueckas pabota no
Teme "CkaTHe JaHHBIX C TOTEPSIMH
(anroputmer JPEG, MP3)"

CKOpOCTh Mepe1a4yu JaHHbIX
[TomexoycTOMYNBBIE KO/bI
[IpakTnyeckas paboTa o reme
"TTomexoycTOHYMBBIC KOJIbI"
Cucrembl. KOMIIOHEHTHI CHCTEMBI H UX
B3aumozeircreue. Cucremubiit apdexrT.
Vnpasnenue kak HH(GOpPMaLHMOHHBII
npouecc. Obparnas cBs3b

Mopenu u MOACTHPOBaHUE
I'pader
Pemenue 3aga4 ¢ nomouibio rpados

JlepeBbst

KonnyecTBo 4acos

Bcero

f— | —

Konrpoabnbie
padoThl

IIpakTH4eckue
padoThI

0.5

JlaTa
H3ydeHus

JJIeKTPOHHbIE
ungposbie
oOpa3oBaTe/ibHbIE

pecypchl
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OCHOBBI TEOPHUU TP

IIpakTnueckas padora no teme "[louck
BBIUTPBIIIHON CTPATEruH B UTPE C
noHou undpopmanmei”

CpeacTsa MCKYCCTBEHHOTO MHTEIIIICKTA

[TpakTHueckas pabora no Teme
"CpeacTBa HCKYCCTBEHHOTO MHTEIIIEKTa'

"

DopManu3auus MOHATUS aIropuT™MA.
Mammna TeropuHra Kak yHuBEpcanbHas
Mozenb BerunciaeHui. Tesnc Uépua—
Teropunra

[TpakTHueckas pabora 1Mo Teme
"CocTaBiieHHE MTPOCTO MPOrpaMMBbI TS
MamuHbl Teropunra”

Mamuna [Tocra

Hopmanenbie anropudgmer MapkoBa

ANTOpUTMHYCCKH HEpa3pCIIUMBbIC
3ajJa4ud. 3agava OCTaHOBA.
HeB03MOKHOCTh aBTOMaTHYCCKOM
OTJIAJIKH [TPOTrPaMM

CI105KHOCTB BbIYUCIIECHUN

[Tonck mpocCThIX YKCEN B 3a7JaHHOM
AMAIa30HE C MOMOUIBIO AITOPUTMA
«pemieto DpaTtocheHar

[TpakTHueckas padora no teme "Tlonck
IPOCTHIX YHUCEJI B 3alaHHOM JIHana3oHe"
MHuoropaspsHble 1eble Yucia, 3a1a4u

JUTMHHOM apu(pMeTUKU

[IpakTnueckas pabota mo Teme



29

30

31

32

33

34

33

36

37
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"Peanuzanys BIYUCIEHHUH C
MHOTOPa3psIAHBIMU YHCIIaMU"

CiioBapu (accolMaTHBHbIC MACCHUBBI,
oroOpaxenus). Xo1m-TabIuibl.
[Toctpoenne andaBUTHO-4aCTOTHOTO
CIIOBapsl JUIs 3a71aHHOTO TEKCTa

[TpakTHueckas pabora o Teme
"ITocTpoeHue andaBUTHO-YACTOTHOTO
cioBaps JUIs 3aJJaHHOTO TeKcTa"

AHanu3 TeKCcTa Ha eCTECTBEHHOM SI3bIKeE.
Beiienienye nocienoBatelbHOCTeH 110
wadnoHy. PerynsipHbie BbIpakeHUsI.
YacToTHBIH aHaIN3

[IpakTueckas pabora mmo reme "AHanu3
TEKCTa Ha €CTECTBEHHOM S3bIKE"

Creku. AHalIM3 NPAaBUIILHOCTH
CKOOOYHOTO BBIPAKCHHS

Brruucnenue apudmMeTHyeckoro
BBIPA/KCHHS, 3aIIHCAHHOTO B
nocTGuKCHON popme
[IpakTudeckas paboTa o reme
"BbruucieHue apupMeTHIECKOro
BBIPKCHHUS, 3aIIUCAHHOIO B
nocturcHoi popme"

Ouepenu. Mcnonbs3oBanue ouepeau ais
BPEMEHHOI'0 XpPaHEHUS JaHHBIX
[TpakTyeckas pabora o reme
"Ucnons3oBanue ouepean"

JlepeBps. Peanuszanma gepesa ¢
[OMOIIBIO CCHUIOYHBIX CTPYKTYP.
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JlBonyHble (OMHAPHBIC) ACPEBbS.
[Tocrpoenue jiepeBa Jyis 3aJaHHOTO
apu(GpMeTHIeCKOro BhIPAKSHUs
[IpakTnueckas pabora o Teme
"Ucnons3oBanue 1epeBbEB /1is
BBIYUCIICHUS apU(PMETHIECKUX
BbIpaKeHUH"

PexypcuBHBIE anropuT™Mbl 00Xo/1a
Jepesa. Mcrnons30BaHue CTEKa U OYepein
Ju1s 00xo/1a iepeBa

PexypcuBHbIE anropuTmMbl 00X0/1a
nepesa. Mcnons3oBanue creka u ouepenn
s 06xozna nepesa

Anroputmsl Ha rpacdax. [Toctpoenue
MHHHMaJILHOTO OCTOBHOIO JIepeBa
B3BCIICHHOTO CBA3HOTO
HEOPHUEHTHPOBAHHOTO rpada

O06xo0x rpada B rinyouny. O6xox rpada B
HIUPUHY

KonnuecTBo pazinyHbIX MyTeH MEKTY
BCPUIMHAMH OPUCHTHPOBAHHOTO
alMKIMYecKoro rpada

Anroput™ [IeHKcTphl.

[IpakTnueckas pabora no reme
"Bpryucienue QJIMHBL KpaTyallliero myTu
MKy BepiiuHamu rpada (anropurm
JleitkcTpnb)"

Anroput™ dnoitra—Y opurania

3a21alm, PemacMeIC C MTOMOIIBHO
JAHHAMHYCCKOTO IMpOorpaMMHpPOBaHKUA!



49

50

51

52

53

54

55

56

57

58

59

BBIYHCIICHUE PEKYPCUBHBIX (QYHKIIHH
IIpakTHueckas pabora o teme
"BpIuMCICHHE PEKYPCUBHBIX (DYHKIHH C
MOMOMIBIO THHAMHYECKOI O
NpPOrpaMMHPOBAHHS"

3ajaun, peuraeMale ¢ MOMOIIBIO
JIMHAMAYECKOT0 TIPOTPaMMHUPOBAHNUS:
MOJICUET KONNYECTBA BADHAHTOB

[IpakTuueckas padora no teme "[loncuér
KOJIMYECTBA BAPHAHTOB C MOMOILLbIO
JIMHAMUYECKOr'o MporpaMMupoBanus"

3amaun, penraeMaie ¢ MOMOIIbIO
JMHAMHAYECKOT0 IPOrpaMMHPOBAHHUS:
3a7a4d ONTHMH3AIAN

ITonsTHE 0 Mapaaurmax
nporpamMmupoBanus. O030p A3bIKOB
MPOTrPaAMMHPOBAHUS

IMTousitne 06 00BLEKTHO-
OPHEHTUPOBAHHOM MPOTPAMMHPOBAHUH
O0BekThI 1 Ki1acchl. CBOIMCTBA M METO/IBI
00BEKTOB

OO0BEKTHO-OPUEHTHPOBAHHBIH aHAIN3
[IpakTuueckas pabora no teme
"Mcnonb30BaHKue TOTOBBIX KIACCOB B
nporpamMme"

PaspaboTka nporpamMm Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOT'O MOAX0/1a

IIpakTHueckas padora "Pa3zpaborka
MPOCTOM MPOrpaMMBbI C HUCIIOJIb30BAaHHEM
KJ1accoB"
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71

72

Hnkancynauus. [Ipakrudeckas padora
no teme "Pa3zpaboTka Kiacca,
HCIOJIb3YIOIIEr0 HHKAICYISILHI0"

Hacnenosanue. [Tomumopdusm

[IpakTnaeckas paboTa mo Teme
"Pa3zpaboTka nepapxuu kiaccos"

Cpenapl ObIcTpOIi pa3paboTKH MPOrpamm.
ITpoexkTupoBanue uHTepdeiica
MOJIb30BaTENs

IMpoexTupoBanue nunTepdeiica
TMOJIb30BATELS

HMcnonk30BaHne TOTOBBIX YIPaBIsAEMbIX
3JIEMEHTOB T MOCTPOCHUs HHTep(eiica

[IpakTnueckas pabora no reme
"PazpaboTtka nporpammsl ¢ rpadguyeckum
unrepdeiicom"

U3ydenne BTOporo si3bika
IPOTPaMMHPOBAHUSA
H3yuenne BTOporo sspika
pOrpaMMHUPOBAHHA

DTarnbl KOMITBIOTCPHO-MATEMATHYCCKOT O
MOACIHPOBAHHA

Juckperusanus npu MaTeMaTHIECKOM
MOJACITHPOBAHHNH HCIIPCPBIBHBIX
npoieccoB. MoaenrpoBaHue ABUKCHHS
[IpakTuyeckas padota no teme
"Mojie/iupoBaHHe ABHKESHUA"
MopenupoBanue 610JIOrH4eCKUX
cucteM. [IpakTuueckas pabora no teme
"MoieniupoBanrie OMOJIOTrHYECKUX

0.5

0.5
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cucrtem"

Maremaruyeckue MOMEIH B DKOHOMHMKE.
BrrauciuTenbHbIE YKCITIEPUMEHTHI €
MOJICIIIMH

BeposarnocTHbie Mosienu. IIpakTnyeckas
pabora no teme "MmurannonHoe
MOJIEJIUPOBAHKE C MIOMOIIBIO METO1A
Mownre-Kapio"

KomrbrorepHOe MOAETHPOBAHNUE CUCTEM
yIIpaBIeHUS

O6paboTka pe3ynbTaToB IKCIIEPUMEHTA

Tabnnunble (pensnuoHHbIC) Oa3bl
JTAHHBIX

[Touck, coptupoBka u punsTpauus
JAaHHBIX. 3arpockl Ha BBIOOPKY JTaHHBIX.
3anpocsl ¢ napamerpamu. Beraucnsemsle
I10Jis B 3a1pocax

I[IpaxTueckas pabora o teme "Pabora ¢
TOTOBOU 04301 JaHHBIX"
Muororabnuunbie 0a3bl JaHHbIX. THUITB

cB3ei Mexkay Tabiauiamu. BrerHmi
kimo4d. IlemoctHOCTE 0a3bl JAHHBIX

[IpakTuueckas pabora o teme
"Pa3zpaborka MHOroTabauuHOM 0a3bl
JTa”HHBIX"

3anpockl K MHOTOTaOIMUHEIM 0azam
JAHHBIX

[IpakTHueckas pabora o Teme "3anpocsl
K MHOTOTa0JIM4HOHM 0a3e JaHHBIX"

SI3bIK yripaBiieHus JaHHbIMH SQL

0.5
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ITpakTnyeckas pabora no Teme
"VipagiieHue JJaHHBIMH C [TOMOIIBIO
si3pika SQL"

Hepensiuuonnsie 6a3b1 JaHHBIX.
DKCHEepPTHbIE CHCTEMbI

HUuTepueT-npunoxenus

IToHATHE O CEpBEPHOMN M KIIMEHTCKOH
qacTax caita. TeXHOJIOrust «KIMeHT —
cepBep», e€ I0CTOMHCTBA U HEJAOCTATKU

OcHoBnl s361ka HTML

[TpakTyeckas pabora o reme
"Co3maHue TeKCTOBOH BeO-cTpaHHIB "

OcHoBHI s361ka HTML
OcHoBsl s13b1ka HTML

[NpakTuueckas pabora 1o Teme
"Co3aanue BeO-CTpaHHMIIbI, BKIOYAKOLICH
MYJIbTHMEIUHHBIC 00BEKTHI (PUCYHKH,
3BYKOBBIC JJaHHbIC, BUICO)"

OCHOBBI KacKaJIHbIX TaGHHI_[ CcTHIICH
(CSS)

[IpakTnyeckas paboTa mo Teme
"OgopmieHHE CTPAHUIIBI C TOMOILBIO
KaCKaHbIX Ta0muI cTtunei”

Cuenapuu Ha si3pike JavaScript
Cuenapuu Ha si3bike JavaScript
®opMmbl HA BEO-CTpaHULIE

[IpakTnyeckas pabota rmo Teme
"O6paboTka 1aHHBIX GopMm"

Pasmenienue Bed-caiiToB. Yciyra
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XOCTHHTa. 3arpys3ka (aiiyioB Ha caiiT

Kanpuposanue. Ucrnipasienue
nepcnekTussl. ['ucrorpamma. Koppexius
ypOBHEl, KOppPEeKIHs 1[BETa.

O0ecuBeunBaHue IBETHBIX U300pameHUun

BBox n300pakeHnii ¢ HCITONB30BaHUEM
Pa3THYHBIX H(POBBIX YCTPOUCTB.
[TpakTHueckas pabora o Teme
"O6padoTka 1udpoBeIX Gororpaduii”
Peryib. Pabora ¢ obnactsimMu. OUILTPBL.
[IpakTuueckas padbora no teme "Peryiib
uugpossix Gpororpaduii”
MHorocnoitHsle H300pakeHH .
Tekcroeie cion. Macka cios. Kanainsl.
CoxpaHeHHe BbIICIEHHON 001acTu
IIpakTHueckas pabora o teme
"MHorocioinbie n300paxeHus"
[ToaroroBka uiuTOCTpaLHid /111 BEO-
caiitoB. [IpakTnueckas padora no teme
" AHUMHpPOBaHHBIC H300paKeHUA"
BekTopHas rpaduka. Bekropusamus
pacTpOBBIX N300paKEHUI
IIpakTHueckas pabora o reme
"Bekropnas rpaduka"

[IpuHIMIBI TOCTPOCHUS U
pelaKTHPOBAaHUA TPEXMEPHBIX MOACTEH

[TpakTHueckas pabora no Teme
"Co3/1aHHe MPOCThIX TPEXMEPHBIX
Mozenein"”

Cerounsle Mmoaeau. Marepuaibl

0.5

0.5

0.5



112

113

114

115

116

117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134

ITpakTnyeckas pabora no Teme
"CetouHble MOIeIH"

MonenupoBaHue UCTOYHHKOB
ocaernienus. Kamepsr

[IpakTyeckas padora o teme
"Penpepunr"

AnntiBHBEIE TeXHOsOTHH (3D-
IPUHTEPHI)

[TonsaTHe 0 BUPTYanbHOH peanbHOCTH U
HOHOHHGHHOﬁ PCalIbHOCTH
PesepBHOE Bpems
PesepBHoe Bpems
PesepBHoe Bpemst
PesepBHoe Bpems
PesepBHoe Bpems
PesepBHoe Bpemsi
PesepBHoOe Bpems
PesepBHOE Bpems
PesepsHoe Bpems
PesepsHOe Bpems
PeseprHoe BpeMs
PesepBHoe Bpems
PesepBHoe Bpems
PesepeHoe Bpems
PesepBHoe Bpems
PesepsHoe Bpems
PesepBHoe Bpems

Pesepsroe Bpemsi

e e e e et | e | e

— e —
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OBUIEE KOJIMYECTBO YACOB I1O
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Undopmaruka (B 2 uactsax), 10 wmacc/ [lomsxoB K.IO., Epemun E.A., ObmectBo ¢
orpanvuyeHHoi orBercTBeHHOCTHIO «BMHOM. JlaGopatopusi 3HaHuii»; AKIMOHEpPHOE
obmecTBo «M3narenbeTBo «IIpocBenieHne»

* Undopmaruka (B 2 wactax), 11 xnace/ Ilonsxor K.}O., Epemun E.A., OOmectBo ¢
orpanvuyeHHoi orBercTBeHHOCTBIO «BMHOM. JlaGopatopusi 3HaHuii»; AKIMOHEpPHOE
obmectBo «M3narenscTBO «IIpocBenieHne»

* Wndopmaruka (B 2 vactax), 11 xmace/ Cemaxkun W.I'., Xcunep E.K., llecrakosa JI.B.,
OO6uiectBo ¢ orpaHuyeHHoi otBercrBeHHocTbio «bBMHOM. JlaGoparopus 3HaHU;
AxnmonepHoe obmectso «M3narenscteo «lIpocsenienne»

* Hudopmaruka. bazosslil yposens: yuebnuk juist 10 knacca JILJI. Bocosa, A.YO. bocosa.
M.: BUHOM. JlaGoparopus 3HaHHHA

* Hudopmaruka. bazosslii ypoBenb: yueOnuk s 11 xmacca JI.JI. bocosa, A.lO. Bocoga.
M.: BUHOM. Jlabopatopust 3HaHU I

METOAUYECKHWE MATEPHAJIBI VI YYUTEJIA

* Mudopmaruka. 10 knacc: camoctosTenbHble B KOHTposibHEIE paboTsl / JI.JI. Bocora, A.1O.
bocosa, A.A. Jlobanos, T.FO. Jlobanosa. - M.: BUHOM. JlaGoparopus 3nanuii

* Wudopmaruka. 11 krmacc: camocrosaTelbHbIE H KOHTponbHBIe padoTtsl / JIJI. Bocosa, A.1O.
bocora, H.A. Axkeunsnos. - M.: BUHOM. JlaGopatopust 3Hanui

* Undopmaruka (B 2 wyactsx), 10 knacc/ ITonskos K.HO., Epemun E.A., OOGumiectBo ¢
orpaHudeHHOi oTBeTcTBeHHOCThI0O «BHMHOM. Jlaboparopust 3HaHHI», AKIHOHEpHOE
obuiectBo «M3narensctBo «IIpocBemenue»

* Undopmaruka (B 2 wyacrsax), 11 knace/ ITonmsko K.HO., Epemun E.A., OOmiectBo ¢
orpaHuyeHHOH oTBeTcTBeHHOCThI0O «BHUHOM. Jlaboparopuss 3HaHMi», AKIHOHEPHOE
obmectBo «M3narenscTBo «lIpocBenienne»

* Hudopmaruka (B 2 wacrax), 11 kmace/ Cemaxkun WM.I'., Xennep E.K., Illecrakosa JI.B.,
OO6miectBo ¢ orpaHudeHHO# oTBercTBeHHOCThIO «BMHOM. JlaGopatopus 3HaHuib»;
AxnuonepHoe obuiectBo «M3aarensctBo «lIpocBenienue»

» Wndopmaruka. baszoselii yposens: yuednuk juist 10 knacca JILJI. Bocosa, A.}O. Bocona.
M.: BUHOM. Jlabopatopus 3HaHUH

* Undopmaruka. basosslii yposens: yuebuuk st 11 kmacca JILJI. Bocosa, A.KO. Bocosa.
M.: BUHOM. Jlaboparopus 3HaHHii

LU ®POBBIE OBPA3OBATEJIBHBIE PECYPCHBI U PECYPCbI CETH
HUHTEPHET

* https://resh.edu.ru/

« https://vidcouroki.net/razrabotki/inforrnatika

« https://bosova.ru/metodist/authors/informatika/

¢ https://www.yaklass.rU/p/informatika

s http://fcior.cdu.ru

« https://kpolyakov.spb.ru/
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