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IHOACHUTEJIBHAS 3AIIUCKA

[Iporpamma 1o wuHpopmaruke (ymiyOn€HHBIM YpOBEHb) Ha YpOBHE
cpemHero oOmero o0Opa3oBaHMsI pa3padOTaHa Ha OCHOBE TpeOOBaHUN K
pe3yibraTaM OCBOECHMS OCHOBHOM O0pa30BaTelIbHON MPOrpaMMbl CPEIHEro
obmrero obpazoBanus, npeacraBieHHbx B DI'OC COO, a rakxe denepanbHOM
paboueii MporpaMMbl BOCITUTAHHUS.

[Iporpamma mno wuH(poOpMartuke HAET MPEACTaBICHUE O LEIAX, OO0IIeH
CTpareruu OOy4YeHUs, BOCHUTAHUS W PA3BUTHUS OOYYAIOIIUXCS CPEICTBAMU
yueOHoro npenmera «MHbopmaTuka» Ha yriyOJIEHHOM ypOBHE, YCTaHABIMBAET
o0si3aTenbHOE peIMeTHOE COJIEpKaHue, npenycMaTpuBaeT ero
CTPYKTYpUpOBaHHUE 1O pa3esiaM U TeMaM Kypca, ONpeAeNsieT pacupeneieHue
€ro mo kjiaccam (roraM HM3y4yeHus), Aa€T NPUMEPHOE pacHpelesieHHe yueOHbIX
4acoB M0 TEMAaTHYECKHM pasleiaM Kypca U PEKOMEHIYyEMYIO (IPUMEpHYIO)
MOCJIEIOBATEIbHOCTh ~ HUX  M3YyYeHHs] C  Y4ETOM  MEXKIPEAMETHBIX U
BHYTPUIPEIMETHBIX CBA3€H, JIOTMKM Yy4eOHOro Tpoliecca, BO3PACTHBIX
0COOEHHOCTEN 00yJarOIIUXCS.

[IporpaMmmMa 10 wuHGOpPMATUKE OMpeeNsieT KOJIWYECTBEHHbIE U
Ka4eCTBEHHBIC XapaKTEPUCTUKKA Yy4eOHOTO Mmarepuana isd KakIOoro Troja
U3y4YeHHs, B TOM 4YHUCJE JUIsl COJEPKATeNbHOTO HAIOJIHEHMsI Pa3HOTo BHJA
KOHTpOJIsI  (MMPOMEXKYTOYHOM — arTecTalvv  O0y4arouuxcs, BCEPOCCHICKUX
MIPOBEPOUYHBIX pabOT, TOCYIapCTBEHHON UTOTrOBOM arrtectanuu). [Iporpamma mo
nH(OpPMATUKE SBISETCS OCHOBOW IS COCTaBJICHWS aBTOPCKUX YYCOHBIX
porpamMm M y4eOHUKOB, TIOYPOYHOTO IJIAHUPOBAHMS KypCa YUUTEIIEM.

Nudopmaruka B cpegaeM o01eM 00pa30BaHUN OTPAXKAET:

CYIIHOCTh HMH(POPMATUKW KaK HAy4YHOW JUCHMIUIMHBI, H3Yy4aroliei
3aKOHOMEPHOCTHU IPOTEKAHUS u BO3MOXKHOCTH ABTOMAaTHU3ALNH
WH(OPMAIIMOHHBIX MPOIIECCOB B PA3IUYHBIX CHCTEMAX;

OCHOBHBIE  00JACTM TNPUMEHEHHs] HUHPOPMATHKH, TPEKIE BCEro
MH(OPMALIMOHHBIE TEXHOJIOTHH, YIIPABICHHUE U COLMAIBHYIO chepy;

MEXIUCIUIUVIMHAPHBIN  XapakTep uH(pOpMaTUKM W UHOOPMAIMOHHON
NS TEbHOCTH.

Kypc undopmaTtuku ajist ypoBHSI CpeHETO 00111eT0 00pa30BaHus SBIISETCS
3aBEPIIAIOIIMM STallOM HEMPEPHIBHOM IMOATOTOBKH OO0yYaromuxcs B 00JacTu
nHpopMaTUKU U WH(POPMAIIMOHHO-KOMMYHUKAIITMOHHBIX  TEXHOJOTH,
ONMMpaeTcs Ha colepkaHUe Kypca MH(OPMATUKU YpOBHS OCHOBHOTO OOUIETO
o0pa3oBaHus 17} OTIBIT MIOCTOSTHHOTO PUMEHEHUS



MH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJOTUM, JaéT TEOPEeTHUYECKOe
OCMBICJICHUE, UHTEPIIPETALNIO U 0000IIEHNE STOTO OIbITA.

Pesynbrarel  yrmyOnEHHOTO ypOBHS WM3Y4YEHUS YYEOHOTO TIpenMera
«MadopmaTnka» OpPUEHTUPOBAHBI HAa TOJYyYE€HHWE KOMIETEHTHOCTEH s
nocienyromeil  npodecCHOHaNbHON JAESITENIbHOCTH KaK B paMKax JdaHHOMU
MpeAMETHON 00JIacTH, TaK U B CMEXHBIX C Hel oOnactsax. OHM BKIIIOUAIOT B
ceost:

OBJIQJICHUE KIIIOUEBBIMU TOHSATHUAMH M 3aKOHOMEPHOCTSIMU, Ha KOTOPBIX
CTPOUTCS JTaHHAs MpeaMETHasi 00JacTh, PACIO3HABAHUE COOTBETCTBYIOIIUX UM
NPU3HAKOB M B3aMMOCBS3€H, CHOCOOHOCTh JEMOHCTPUPOBATH pa3IUYHbIC
[IOAXOAbl K W3YYECHUIO SIBIICHUM, XapaKTEpHBIX I U3y4aeMOW NIPEAMETHOU
obOmacru;

YMEHHUE peniaTh THUIOBBIE NPAKTUYECKUE U TEOPETUUYECKUE 3ajayu,
XapaKTEpHbIE JUISI HKCIOIb30BAHUS METOJOB M HMHCTPYMEHTapusi JaHHOMN
npeIMeTHOM o0nacTy;

HaJIMyue MPEJCTaBICHUN O JaHHOW MpeAMETHON 00JlacTU KakK 1EeTOCTHOM
Teopur (COBOKYITHOCTH TEOPHIA), OCHOBHBIX CBS3SX CO CMEKHBIMU O0JIACTIMU
3HAHUM.

B pamkax yriy6a€HHOTo ypoBHS U3ydeHUs HHPOPMATUKU 00eCTIeYnBaeTCs
1eJIeHanpaBiieHHas OArOTOBKa 00yYarOIIMXCs K MPOI0JKEHNI0 00pa30BaHus B
opraHu3anusx npodeccuoHaTbHOrO O00pa3oBaHUsI MO  CHEIUATBLHOCTAM,
HEMOCPEICTBEHHO CBS3aHHBIM C MHU(PPOBHIMA TEXHOJOTHUSMH, TaKUM Kak
MporpaMMHast WHKEHEepUs, uH(MOpPMaIIOHHAS 0€30MacHOCTb,
UH(OPMAIIMOHHBIE CUCTEMBI M TEXHOJIOTMH, MOOWJIBHBIE CHCTEMBI U CETH,
OoJbIIMe JaHHBIE M MalIMHHOE OOy4YeHUE, MPOMBIILICHHBIA UHTEPHET BeIIEeH,
MCKYCCTBEHHBI MHTEIICKT, TEXHOJIOTUU OECITPOBOIHOM CBSI3U, POOOTOTEXHUKA,
KBAaHTOBBIE TEXHOJIOTUU, CHCTEMBI PACIPENEIEHHOIO PEECTpa, TEXHOJIOTHUH
BUPTYaJIbHOU U JONOJHEHHON PEAIIbHOCTEM.

OcHoBHasi uenb u3ydeHus yuyeOHoro mnpeamera «WHpopmarukay Ha
yrIyOln€HHOM YpPOBHE CpelHero ooOmero oOpa3oBaHusi — oOOecleueHue
TanbHEHIIero pa3BuTHs WHPOPMAITMOHHBIX KOMIETEHIIUN O0Yy4aromerocs, ero
TOTOBHOCTH K JKM3HU B YCJIOBHSIX Pa3BUBAIOMIETOCS HHPOPMAIMOHHOTO
oOlecTBa M BO3pacTarolleil KOHKYPEHIIMM Ha pBhIHKE Tpyda. B cBsi3u ¢ 3TUM
n3yuyenue nuapopmaruku B 10—11 kmaccax g0mKHO 00€CTICUNTD:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUS, OCHOBAHHOIO HAa MOHUMAHUU POJIU
nHpopMaTuky, WHPOPMAINMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHUH B
COBPEMEHHOM OOIIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTHYECKOTO U aITOPUTMHUUYECKOTO MBIIIJICHUS;



c(hOpMHPOBAHHOCTh YMEHUW pa3nuuaTh (PakThl W OLIEHKH, CpPaBHUBATh
OIICHOYHBIE BBIBOJBI, BUJIETh MX CBSI3b C KPUTEPUSMH OIICHUBAHHUS U CBS3b
KPDUTEpPUEB C  ONPEACIEHHOW CHCTEMOM  LIEHHOCTEH, IIPOBEPSATH HA
JOCTOBEPHOCTH U 000011aTh HHPOPMAIIHIO;

c(hOpMHPOBAHHOCTh TPEACTABICHUN O BIUSHUU HMHPOPMAIMOHHBIX
TEXHOJIOTUHA Ha >KU3Hb YEJOBEKa B OOIIECTBE, MOHHWMAHHUE COIMAIBHOTO,
AKOHOMHUYECKOTO, MOJUTHUYECKOrO, KYJIbTYPHOTO, HOPUIAYECKOTO, TPUPOIHOTO,
AOPrOHOMUYECKOTO,  MEIUIIMHCKOTO ®  (PU3HOJIOTHYECKOTO  KOHTEKCTOB
MH(OPMAIIMOHHBIX TEXHOJIOTHUI;

OPUHATHE TPABOBBIX W OTUYECKHX  AaCMEKTOB  HMH(POPMAIMOHHBIX
TEXHOJIOTUHM, OCO3HAHUE OTBETCTBEHHOCTU JIFOJEH, BOBJICUEHHBIX B CO3IAHUE U
MCIOIb30BaHNE UH(DOPMAIIMOHHBIX CUCTEM, paclpocTpaHeHne nHGoOpMaIuu;

CO3/IaHHME YCJIOBHM [JI1 Pa3BUTUS HABBIKOB YYEOHOH, MPOEKTHOM,
HAy4YHO-UCCJIEIOBATEIbCKOM W TBOPYECKOM  JESATEIBbHOCTH, MOTHBALUU
00y4aroIuXxcsi K CaMOPa3BUTHUIO.

B conepxxanuu yuebHoro npeamera « MadopMaTrkay BhIACISIIOTCS YE€ThIpE
TEMATHYECKUX pa3aena.

Paznen «lludpoBasi rpamMoOTHOCTB» NOCBALIEH BOIPOCAM YCTPOMCTBA
KOMITBIOTEPOB M JIPYTUX JJIEMEHTOB ULHU(PPOBOTO OKpPYKEHHUS, BKIIOUYas
KOMITBIOTEPHBIE CETH, HCIOJIb30BAHUIO CPEACTB ONEPALMOHHON CHUCTEMBI,
pabore B ceru VHTepHET M  MCHOJB30BAHUIO  HHTEPHET-CEPBHCOB,
nH()OPMAIIMOHHON 0€30TTaCHOCTH.

Paznen «Teoperuueckue OCHOBbI HH(POPMATHKH» BKIIOYAaET B ceOs
NOHATUIHBINA anmapaT WHGOPMATUKHU, BOIPOCH KOJUPOBAaHUS HHOOpMAIINH,
U3MepeHus: UHPOPMAIIMOHHOTO 00bEMA JIaHHBIX, OCHOBBI aireOpbl JIOTUKU U
KOMITBIOTEPHOTO MOJICIIMPOBAHUS.

Pazgen «AJaropurmsl U MPOrpaMMHPOBAaHUE) HAIMPABICH HAa Pa3BUTHUE
AITOPUTMUYECKOTO MBIIUICHUS, pa3pabOTKy ajJropuTMOB U OIEHKY UX
CIOKHOCTH, (POPMUPOBAHME HABBIKOB pealM3allMd MPOrpaMM Ha S3bIKAX
MPOrpPaMMHUPOBAHUS BBICOKOTO YPOBHS.

Paznen «HWHdopManMOHHBIE TEXHOJOITMW» TIOCBAIIEH BOMPOCAM
MPUMEHEHUST UHPOPMAITMOHHBIX TEXHOJOTUMN, PEaTU30BAHHBIX B MPHUKJIATHBIX
OpPOrpaMMHBIX MNPOAYKTaX M HHTEPHET-CEPBUCAX, B TOM 4YHUCIE B 3a/a4yax
aHaju3a JaHHBIX, WCIOJIB30BaHUIO 0a3 JAHHBIX U DJIEKTPOHHBIX TAOIUIl IS
peLICHUs IPUKJIAIHBIX 3a/1a4.

B mpuBenéanom nanee copepkanuu yueOHoro npenmera « MTapopmarukay
KYPCHUBOM BBIACJICHBI JIONOJIHUTEIIbHBIE TEMbI, KOTOpPbIE HE BXOASAT B



00s13aTeNIbHYI0 TporpaMMmy OOYy4eHMs, HO MOTYT OBbITb NIPEUIOKEHBI s
W3yYeHUs OTACIbHBIM MOTUBUPOBAHHBIM U CLIOCOOHBIM 00YYarOIIHMCS.

VYrnyOn€HHbI  ypOBEHb HW3yYeHUsT HH(DOPMATHUKU PEKOMEHAYETCS MAJis
TE€XHOJIOTUYECKOTO  MpOGuMiIs, OpPUEHTHUPOBAHHOTO HA HMHXXEHEPHYIO U
MH(POPMAIIMOHHYIO Cc(epbl IeATENbHOCTU. YIIyONEHHBIH YpPOBEHb H3YUYECHMUS
MH(MOpPMATUKU OOECIEUUBAET: MOATOTOBKY OOYYarOIIMXCS, OPUEHTHUPOBAHHBIX
Ha CMEUUAaJbHOCTH B 00JACTH MH(OPMALMOHHBIX TEXHOJIOTUNA W WHKCHEPHBIC
CHEIHMATbHOCTH, y4acTUE B NMPOCKTHOW U MCCIENOBATEIbCKON IESTEIbHOCTH,
CBSI3aHHOM C COBPEMEHHBIMU HanpaBJIeHUSIMU oTpaciu
MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH, MOATOTOBKY K YYacTHIO B
onuMIIMagax u caade EquHoro rocy1apcTBEHHOTO 3K3aMeHa 1o HH(POpMaTHKE.

[locnenoBaTenbHOCTh M3YYEHMS] TEM B IpEAesax OJHOIO rojga oOyyeHus
MOXET OBITh M3MEHEHa 0 YCMOTPEHHUIO YUYUTENs MpH IMOATOTOBKE paboueit
IpOrpaMMbl U IOYPOYHOTO TUIAHUPOBAHUS.

OO1iee ynCnoO 4acoB, PEKOMEHJIOBAHHBIX JUISl U3Y4€HHUsS MH(POPMATHKU —
272 gaca: B 10 xmacce — 136 gacoB (4 yaca B Heaenio0), B 11 kimacce — 136 yacos
(4 yaca B Hezelo).



COAEPKXAHUE OBYYEHUA
10 KVIACC

Hu¢posasi rpaMOTHOCTH

TpeGoBaHusl TEXHUKHM OE30MACHOCTH M THUTHEHBI TMpu padore C
KOMITBIOTEPAMH U JIPYTUMHU KOMIIOHEHTaMU U(PPOBOTO OKPYKEHHUS.

[IpuHMnel  paboOThl  KOMIBIOTEPOB U KOMIIBIOTEPHBIX  CHUCTEM.
Apxutektypa ¢on HeliMaHa. ABTOMaTHMYECKOE BBIIOJHEHUE MPOrPAMMBbI
npoiieccopom. OreparrBHAas, TOCTOSHHAS U JIOJTOBpeMEeHHas mamsaTh. OOMeH
JaHHBIMU C TIOMOINBIO MHUH. KOHTpOJIepbl BHEIMIHHUX YCTPOWCTB. I[Ipsamon
JOOCTYM K MaMSITH.

OCHOBHBIE  TEHACHUUM  PA3BUTHS  KOMIBIOTEPHBIX  TEXHOJIOTHM.
[TapannensHbie BBIYMCIICHUS. MHoromnponeccopHbie CUCTEMBL.
Cynepxomnbiorepsl. PactipenenéHnbie BHIYUCIUTEIbHBIE CUCTEMBI U 00paboTKa
OonpImIMX JaHHBIX. MoOunbHble TMEGPOBBIE YCTPOMCTBA M HUX pOJIb B
KOMMYHUKAIIHUSIX. BcTrpoennsie KOMITBIOTEPHI. MUKpPOKOHTPOJLIEPHI.
PobGoTu3npoBaHHbIE MPOU3BOACTBA.

[IporpammHOe oOOecreueHre KOMIBIOTEPOB U KOMIIBIOTEPHBIX CHCTEM.
Bunbr nporpammHoro obecneueHus u  uUx HaszHaueHue. (OcoOEHHOCTH
nporpaMMHoro  oOecriedyeHusi  MOOWJIBHBIX  ycTpoicTB.  [lapamnensHoe
nporpammupoBanue. CucTeMHOE MporpammHoe obecrniedenue. OnepalroHHbIe
cucTteMbl. YTuUnuThl. JpaiBepsl ycTpoucTB. MHCTAISAIMA W IEUHCTAIUISALUSA
IIPOrPaMMHOTO 00€CTICYEHHUS.

daitnoBbie cucteMbl. [IpuHIUTIBI pa3MelieHuss 1 UMEHOBaHUs (ailioB B
nonaroBpeMeHHo# namstu. [11abmoHs! 11 onvcanus rpymn (aitios.

[Iporpammuoe obecrnieueHue. JlnnensupoBanue IIPOrPaMMHOTO
obecrieueHusi u mUPPOBBIX pecypcoB. [IpompuerapHoe u CcBOOOAHOE
nporpaMMHoe obecrnieyeHre. Kommepueckoe 1 HEKOMMEPUECKOE HCTI0JIb30BaHNE
IpPOrpaMMHOTO obecriedeHusi U IUEGPOBBIX pecypcoB. (OTBETCTBEHHOCTb,
yCTaHaBlIMBaeMas  3akoHomaresbCTBOM  Poccuiickon ~ ®enpepanuum  3a
HEIPaBOMEPHOE MCIOJb30BAHUE MPOrPAMMHOIO OOecHeueHus M HUPPOBBIX
pecypcos.

[IpyHIMOBI TOCTPOEHUS W anmnapaTHble KOMIIOHEHTHl KOMIIBIOTEPHBIX
cereil. CereBble npoTokonbl. Cerb MHTEpHET. Anpecanus B cetu MHTEpHeET.
[Tpotokonsl creka TCP/IP. Cucrema 1OMEHHBIX UMEH.

Paznenenune IP-cetm Ha momceTn ¢ MOMONIBIO MAacoK moaceren. CereBoe
agMuHHUCTpUpoBanue. [lomyueHue JaHHBIX O CETEBBIX HACTPOMKAX KOMIIbIOTEPA.



[IpoBepka Hamuuus CBSI3U € y370M ceTu. OmnpenesieHre MapuipyTa JIBUKEHUS
MAKETOB.

Buaet pestensHoctu B cetu  HutepHer. CepBucbl MHTepHera.
['eonnpopMaiuoHHblE CHCTEMBI. | €0JIOKAallMOHHBIE CEPBUCHl  pPEaIbHOI0
BpeMeHU (Hampumep, JIOKalus MOOWIBHBIX TelaedOHOB, ONIpeleIecHUue
3arpyK€HHOCTH  aBTOMAarucrpaiei), HHTEPHET-TOPIroBis, OpOHUPOBAHUE
OMJIETOB U TOCTUHHUIL.

T'ocynapcTBeHHBIE 3JEKTPOHHBIE CEPBUCHI U yCiIyrd. ColMalbHbIE CETH —
OpraHu3alys KOJJIEKTUBHOTO B3aUMOJEHUCTBUS U oOMeHa NaHHbIMU. CeTeBoii
ATUKET: MpaBuUiia MOBeJAEHUsT B kKuOeprnpoctpaHcTBe. [IpobiemMa moaIMmHHOCTH
nosiyueHHou uHdopmaru. OTKpbITbIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHblE U SKOHOMUYECKHE YTpo3bl, CBA3AHHBIE C MCIOJb30BAHHEM
WH()OPMAIIMIOHHO-KOMMYHUKAIIMOHHBIX ~ TexHojorui.  OOmme  mpoOiaeMsbl
3amuThl UHPOpMAIUU U UHPOPMAITMOHHONM Oe3omacHOCTH. CpencTBa 3alUThI
uH(GOpPMALIMK B KOMIBIOTEPAX, KOMIIBIOTEPHBIX CETAX M aBTOMATU3MPOBAHHBIX
uH(popMalMoHHbIX cucTemax. IIpaBoBoe obOecnedeHne HMHPOPMALMOHHOM
0€301acHOCTH.

[IpenoTBpaimieHue  HECAaHKUMOHUPOBAHHOIO  JOCTyna K  JIMYHOWU
KOHQUACHIMAIbHOW  HMH(OpMAIMU,  XpaHSALIEHCs  Ha  MEePCOHATHHOM
KOMIIbIOTEPE, MOOWJIBHBIX  yCTpoiicTBax. BpemoHocHoe  mporpammHoe
oOecrieyeHue M cnocoObl OOpbObI € HUM. AHTHBUPYCHBIE MPOTPAMMBI.
Opranmzanusi JUYHOTO apxuBa wuHPOpMmanuu. PesepBHoe KomupoBaHUE.
[TaponpHas 3ammra apxusa.

udpoBanue maHHbIXx. CUMMETPUYHBIE U HECUMMETPUYHBIC HIU(PHI.
Mudper npoctoit 3amensl. Mudp [ezapsa. [udp Buxenepa. Anroputm
mmgpoBanus RSA.

TeopeTnueckue 0CHOBbI MHPOPMATHKH

Wndpopmanus, nanHple M 3HaHus. WHQopmannoHHbIE TMpolecchl B
NpUpOJIe, TEXHUKE U OOIIECTBE.

HenpepblBHBIE W IHCKPETHBIE BEJIMYMHBI U CUTHaNIBL. HeobxomumocThb
IUCKpeTH3aluu WHGOpMaIuy, NpeJHa3HAYeHHOW IS XpaHEHUs, Iepefadd u
00paboTKH B U(PPOBHIX CHCTEMaX.

JIBouyHOE KOIMpOBaHHWE. PaBHOMEpHBIE U HEPABHOMEPHBIE KOJBI.
JlexoqupoBaHue COOOIICHUH, 3aMUCAHHBIX C TTIOMOIIbI0 HEPABHOMEPHBIX KOJIOB.
Yenosue ®ano. I[locTpoeHne OAHO3HAYHO ACKOAMPYEMBIX KOAOB C ITOMOUIBIO
nepeBa. EnuHuiibl usMepenus konmmuectBa nHGopmarnuu. AndaBUTHBIN MOAXO
K OIICHKE KOJINYeCTBa MHPOPMALIHH.



Cucrembl cuucnenus. Pa3BépHyTasi 3amuch MeENbIX UM APOOHBIX YHUCET B
MTO3UIIMOHHON cHucTeMe cunciieHHs. CBOMCTBA TMO3UIMOHHOM 3allMCH YHUCa:
KOJMYECTBO LU(p B 3amucy, MpHU3HAK JEIMMOCTH 4YHCIa Ha OCHOBaHHE
CUCTEMBI CUMCIIEHUS. AJTOPUTM IIEPEBO/A LIEJIOT0 YUCIa U3 P-U4HON CUCTEMBI
CUMCIIEHUSI B JECATUYHYIO. AJTOPUTM TEpeBoja KOHEUHOW P-uyHON apoOu B
NECATUYHYI0. AJTOPUTM NEPEBOAA LEJIOT0 YHCIA U3 JECITUYHON CHCTEMBI
cuucneHuss B P-nunyto. IlepeBon KOHEUHOU NecsTHUHOM IpoOu B P-munylo.
JIBon4Has, BOCBMEpHUYHAs U IIECTHAALATEPUYHAs] CUCTEMBI CUHCIICHHUS, CBS3b
MeX1y HUMU. ApudMeTrudyecKkue omepanud B TO3UIMOHHBIX CHCTEMax
CUMCJICHUSL. Tponunas YpaBHOBEIICHHAsS cucreMa CUHCJICHUSI.
JIBOMYHO-/IECATUYHASA CUCTEMA CUUCIICHUS.

Konuposanne tekctoB. KomupoBka ASCII. OpgHoOailTHBIE KOIUPOBKH.
Cragmaptr UNICODE. KommpoBka UTF-8. Omnpenencuaue MHGOPMAIIMOHHOTO
00bEMA TEKCTOBBIX COOOIIICHHUIA.

KomupoBanune wuzoOpaxkenuit. OrieHka HHQOPMAIMOHHOTO 00BEMA
rpauuecKux AaHHBIX MNPU 3aJaHHBIX Pa3pElICHUU W TIIYOMHE KOIMPOBAHUS
nBseta. L[BetoBbie Momenu. BektopHoe koaupoBanue. @opmarsl rpadhudecKux
¢aiinos. Tpéxmepnas rpaduka. Opakranbhas rpaduka.

KomupoBanue 3Byka. Ornenka WHGOPMAIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX MPH 33JaHHBIX YaCTOTE JUCKPETU3ALNH U Pa3psIAHOCTH KOIUPOBAHHUS.

AnreOpa soruku. [lonstue BbicKa3biBaHUs. BhicKka3biBaresbHbIE (DOPMBI
(npenukatsi). KBaHTOPBHI Cy111€CTBOBaHMS U BCEOOITHOCTH.

Jlornueckue omepanuu. TaOnuibl HICTUHHOCTHU. JIorHYecKre BBHIPaKEHHUS.
Jlornueckne ToxzaecTBa. Jl0Ka3areabCTBO JIOTUYECKUX TOXKIECTB C MOMOLIBIO
Ta0null UICTUHHOCTU. Jlornueckue onepanuy U onepaluy HaJl MHOKECTBAMH.

3aKoHbI aNreOpbl JOTUKU. DKBUBAJICHTHBIE NPEOOPA30BaHUS JIOTHUECKUX
BbIpaK€HUU. Jlornueckue ypaBHEHUs U CUCTEMbI YPABHCHUH.

Jlornueckue QyHKIMHU. 3aBUCUMOCTb KOJIMYECTBA BOBMOKHBIX JIOTMUECKUX
(GYyHKIUN OT KOJIMYeCTBa apryMeHTOB. [loHbIe cuCcTeMBbl JIOTMYEeCKUX (QYHKIUH.

Kanonunueckue ¢opMmbl jormdyeckux BblpaxkeHuil. CoBeplleHHbIE
IU3bIOHKTUBHBIE U KOHBIOHKTHUBHBIE HOpPMAaJIbHbIE (DOPMBI, aJIrOPUTMBI UX
MOCTPOEHUS MO TaOIUIE UCTUHHOCTH.

Jlornueckne »snemMeHTBl B cocTaBe Kommbtorepa. Tpurrep. Cymmarop.
MHoropa3psaaeiii cymmarop. IloctpoeHne cxeM Ha JIOTUYECKUX dJIEMEHTax 10
3aJaHHOMY JIOTUYECKOMY BBIPAKEHMIO. 3alMCh JIOTHYECKOTO BBIPAKEHUS 110
JIOTUYECKOU CXEME.

[IpencraBiieHHe LENBIX YKMCEN B MAaMATH KOMIblOTEpa. OrpaHUYEHHOCTH
IUana3oHa 4YKCel IpPU OrpaHUYEHUH KoiuyecTBa paspsaoB. IlepenonHenue



pa3psiaHoil ceTku. be33HakoBble M 3HAKOBbIE JaHHbIE. 3HAKOBBIM OWT.
JIBOMYHBIN TOTOJHUTEIBHBIA KOJI OTPULATEIIbHBIX YUCE.

[TobutoBble JlOorMueckue omnepauuu. Jlormyeckuil, apudmerndeckuid u
nuknnaeckuit  capurd. llludpoBanne ¢ TOMOIIBIO ITOOMTOBOM OIEpaIU
«uckimouaroree M1JINy.

IIpencraBneHne BEIIECTBEHHBIX YHCEN B MaMSTH KOMIIbIOTEpA. 3HaJaIas
4acTh U NMOPAJ0K yucia. J(nama3zoH 3HaueHU BeleCTBEHHBIX yucen. [Tpobiaembl
XPaHECHUSI BEIICCTBEHHBIX YHUCEIN, CBA3aHHBIE C OrPAHHUYECHUEM KOJIMYECTBA
pa3psaoB. BeIogHEeHUE onepauuid ¢ BELIECTBEHHBIMU YHUCJIAMH, HAKOILICHUE
OLIMOOK TIPH BHIYUCICHUSIX.

AJITOPUTMBI U IPOrPAMMHUPOBAHME

OrnpeneneHue BO3MOXHBIX pe3yJabTaTOB padOThl MPOCTEHIINX aJITOPUTMOB
YIpaBIEHUS UCIOJIHUTEISIMUA U BBIYUCIUTEIbHBIX aITOpUTMOB. OmpeneneHue
MCXOJTHBIX JAHHBIX, IPU KOTOPBIX aITOPUTM MOXKET JaTh TPeOyeMblil pe3ysbTar.

Ortanbl penieHus 3ajJad Ha KomImbroTepe. MHCTpyMEHTallbHbIE CPEICTBA:
TPAHCIATOP, OTIAATUUK, NPOPUIMPOBIIMK. KoMIUISIUMS W HWHTEpIpeTaius
nporpamMMm. BupryanbHble MAIlIMHEL.

WNurerpupoBanHas cpena pa3paboTku. MeTofasl OTIaAKH TPOTPaMM.
Hcnonb3oBanue TpaccupoBoUHBIX TabOmuil. Omiamounbiii BeiBoj. I[lomarosoe
BBINOJIHEHUE ITporpaMMbl. Touku octa”oBa. IIpocMoTp 3HaYEHHUM IEPEMEHHBIX.

Azbik mporpammupoBanus (Python, Java, C++, C#). Tunbel naHHbIX:
LIEJIOYMCIICHHBIE, BEIICCTBEHHBIE, CHUMBOJIBHBIC, JIOTUYECKUE. BerBieHus.
Cnoxuble ycnoBus. Iukael ¢ ycnoBueMm. I{ukiabl 1O MEpPEMEHHOI.
B3anmo3aMeHs€MOCTh  pa3IMYHBIX BUIOB IMKIOB. VHBapuaHT UHMKIA.
CocrapiieHue 1IMKIA C MCIOJIB30BAHUEM 3apaHEe OMPEACIEHHOTO MHBApHUAHTA
[HKJIA.

JlokymeHTupoBanue  mnporpamm.  Mcnonb3oBaHue ~— KOMMEHTAapHEB.
[ToaroroBka onucaHusi IpOrpaMMbl U UHCTPYKLIHUH JIJIS T10JIb30BATEIS.

AnroputmMbl  00paOOTKM  HATypajbHBIX  YHCEJ, 3allMCaHHBIX B
MO3UITMOHHBIX CHUCTEMaxX CUYUCIICHUS: pa3OHeHue 3alucH 4Yuciia Ha OTACIIbHBIC
mudpel, HAXOKICHHE CYMMBI W TPOU3BEACHHS [HQP, HAXOKICHUEC
MaKCUMAaJIbHOW (MUHUMATBHOW) ITUDPHI.

HaxoxneHune Bcex TPOCTBIX YHCEN B 3aJlaHHOM  JIMAIla3oHeE.
[IpencraBnenne yuciaa B BUAE HaOOpa MPOCTHIX COMHOXUTENCH. AJITOPUTM
OBICTPOTO BO3BECHUS B CTECIICHb.

OOpaboTka maHHBIX, XpaHsmmxcs B (aitmax. TeKCTOBbIE W JBOMYHBIC
¢aiinel. DaiinoBble nepeMeHHbIe ((aitmoBbie ykazarenu). Utenue u3 daiina.
3anuce B (aiin.



Pa3buenune 3amaun Ha mnoazangadd. [loxmporpammsel (mpouenypsl U
¢ynkuun). Pekypcusi. PexkypcuBHble 00BbeKThl ((ppakransl). PexypcuBHbIE
npouenypsl U GpyHkuuu. VMcnonb3oBaHue CTEKA JUIsl OPraHU3alUU PEKYPCHUBHBIX
BBI30BOB.

Hcnonb3oBanue cTaHmapTHOM OUONIMOTEKH SI3bIKA MPOTrPAMMHUPOBAHMUS.
[lonkmtouenne OUONMOTEK  MOANPOTPAMM  CTOPOHHUX  IPOU3BOJIUTENECH.
MonybHBINA IPUHIMI TOCTPOEHUS IPOTPAMM.

Uucnennple MeToAbl. TouHOE W TPUOMMKEHHOE PEIICHUS 3ajayu.
UucrnieHHbIE METOMBI  pEIEHUsS ypaBHEHWi: Metonm Tmiepebopa, MeETox
NOJIOBUHHOTO  JiesieHusi.  [IpuOmmk€HHOEe  BBIYKCICEHHE JUIMH — KPUBBIX.
Boluucnenue momaneid ¢Guryp C MOMOIIBIO YHUCIEHHBIX METONOB (METOJ
NPSMOYTOJIBHUKOB, MeTon Tpamneuuid). Ilouck wmakcumyma (MUHUMyMa)
(bYHKIMH OTHOM MepeMEHHON METOIOM TOJIOBUHHOTO J€JICHUSI.

OOpaboTka CHUMBOJBHBIX JAaHHBIX. BcTpoeHHble (QyHKIMH — sI3bIKa
OpOrpaMMHUPOBAaHUS JiE  OOpaOOTKM  CHMBOJBHBIX CTPOK. AJTOPUTMBI
00pabOTKH CHMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA MOSABICHUNW CHUMBOJIA B
CTpPOKE, pa30MEHHE CTPOKM Ha CJIOBa MO MPOOEIbHBIM CHMBOJAM, IOUCK
MOACTPOKH BHYTPHU JAHHOW CTPOKH, 3aMEHA HAWJIEHHOM MOJICTPOKU Ha APYTYIO
cTpoky. ['eHepanusi BceX CIIOB B HEKOTOPOM ayipaBUTE, YAOBIETBOPSIOIIUX
3aJlaHHbIM orpanuyeHusiM. [IpeoOpa3oBaHue 4YKciia B CUMBOJIBHYIO CTPOKY H
o0OpatHo.

MaccuBbl M MOCIENOBATEIBHOCTH 4YHuced. Brluucienue 0000MIEHHBIX
XApAaKTEpUCTUK JJIEMEHTOB MAacCHMBa WM YHCIOBOM IOCIEA0BATEIbHOCTH
(cymMMBbI, TNpOUW3BENEHUS, CpEaHEro apupMeTUYeCKOro, MUHUMAJIBHOTO W
MaKCUMAaJIbHOTO  3JIEMEHTOB, KOJIMYECTBA DJEMEHTOB, YIAOBJIETBOPSIOLIUX
3aJIaHHOMY YCJIOBHIO). JINHEWHBIN NOUCK 3aJaHHOTO 3HAYE€HHSI B MACCHBE.

CoptupoBka OJHOMEpPHOrO MaccuBa. IIpocTele MeTOABI COPTUPOBKHU
(MeTox my3bIppKa, METOJ BbIOOpa, COpPTHpPOBKA BcTaBkamu). CopTHpOBKa
cnusinueM. beicTpas coptupoBka MaccuBa (anroput™m QuickSort). JIBondHBIM
MTOMCK B OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymMepHbIE MacCHUBBI (MaTpHIlbl). AJTOPUTMBI O0O0paOOTKH JABYMEPHBIX
MacCHBOB: 3all0JIHEHHWE JBYMEPHOIO YHMCIOBOI'O MAacCuMBa I10 3aJaHHBIM
npaBUjiaM, MOWCK 3JIEMEHTa B JBYMEPHOM MAaCCHUBE, BBIYHCICHHUE MaKCHUMyMa
(MUHUMYMa) U CyMMBI 3JIEMEHTOB ABYMEPHOIO MAacCHBa, IEPECTAHOBKA CTPOK U
CTOJIOLIOB JIByMEPHOI'O MacCHUBa.

NudopmanmnoHHbIe TEXHOJIOTHH

TexcroBerit miponieccop. PemaktupoBanue u dopmarupoBanue. [Ipoepka
opdorpaduu u rpammaruku. CpeacTBa MOMCKAa U aBTO3aMEHBI B TEKCTOBOM



npoueccope. Mcnons3oBanue cruieid. CTpPyKTypHUpPOBaHHBIE TEKCTOBBIE
nokymeHTbl. CHocku, ornaBieHue. KomiektuBHas paboTra C JOKyMEHTaMH.
NHCTpYMEHTBl pEUEH3UpPOBAaHUS B TEKCTOBBIX Iporeccopax. OOnayHble
cepBucsl. /lenoBas nepenucka. Pedepar. [IpaBuiia mutupoBanus UCTOYHUKOB U
oopmienus: 6udbauorpaduyeckux ccbuiok. OdopMieHue crrcKa TUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEPHOM BEPCTKOM TEKCTA. TeXHMUECKUE CPE/ICTBA BBOAA
TekcTa. Crnenualu3upoBaHHBIE CPEICTBA PEIAKTUPOBAHUS MaTEMaTUUYECKUX
TEKCTOB.

AHann3 naHHbIX. OCHOBHBIE 33J]aul aHAJIU3a JAHHBIX: POrHO3UPOBAHUE,
KjaccuuKkalus, KiacTepusalus, aHajdu3 oTkJIoHeHuH. [locnemoBarenbHOCTD
pelieHus 3a/1a4 aHaJIn3a JaHHBIX: cOOp MEePBUYHBIX JIAHHBIX, OYMCTKA U OI[EHKA
KayecTBa JaHHBIX, BBIOOp W/WIM TOCTPOEHHUE MOJCIH, MpeoOpa3oBaHUE
JAHHBIX, BU3yaJU3allisl JAaHHBIX, UHTEpIpEeTaluus pe3ynsbraroB. [IporpamMmmubie
CpE/ICTBAa U MHTEPHET-CEPBUCHI JJIsi OOpaOOTKM U TPEJCTABICHUS JTAHHBIX.
bonbime nanneie. Mammnnoe oOyuenue. MHTemekTyanbHblid aHaIu3 JaHHBIX.

AHanu3 JaHHBIX C MOMOUIBIO AIEKTPOHHBIX TaONuIl. Beiuncienre CyMmabl,
CpelnHero  apudMeTUyecKoro, HauOoONbIIero (HAaUMEHBIIEr0) 3HAYCHUS
nuana3zoHa. Berancnenue xodd@uimeHTa KOppemsiuu JByX pPsIOB JaHHBIX.
[TocTpoenue cronOuarhiX, JUHEHYATHIX U KPYroBbiX auarpamm. [loctpoenue
rpadukoB @ynkuuii. [lonbop nuHUM TpeHaa, pelieHue 3a1a4 IPOrHO3UPOBAHMUS.

YuclieHHOE pelIeHHe YpaBHEHUM C TIOMOUIbIO MOa0Opa MmapaMerpa.
OntuMuzanusi Kak TOUCK HAWIy4Ilero penieHUus B 3aJaHHBIX YCIIOBHSIX.
LleneBass ¢ynkius, orpanudeHusi. JlokanbHble W TIOO0ATBHBI MHHHUMYMBbI
neneBoil GyHkiuu. PemieHue 3aiad onTHMHU3alUUA C MOMOIIBIO 3JIEKTPOHHBIX
Ta0IuII.

11 KJIACC

Teopernyeckue 0CHOBbI HH(POPMATHKU

Teopernueckue NOAXOAbI K OIEHKE KOJMWYECTBa HH(OpMaIUu. 3aKOH
agauTuBHOCTH MHopMmanuu. Gopmyna Xaptiu. Mudopmanusi u BEpOITHOCTb.
®opmyina [1lenHoHa.

Anroputmbl Ckatus AaHHBIX. AnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. Anroputmsl cKaTusi JAHHBIX C MOTEPSMU. YMEHBIICHHE
1yOuHbl KomupoBaHus 1Beta. OcHOBHBIE uaeu anroputmoB cxkarus JPEG,
MP3.

CxopocTh mepeauv JaHHBIX. 3aBUCUMOCTb BPEMEHHM Iepelayu OT
MH(OPMAIIMOHHOTO 00bEMA JAaHHBIX U XapaKTEPUCTUK KaHama CBs3U. [I[puuuHbI



BO3HUKHOBEHHUS] OIIMOOK Tpu Tepenade JaHHbiX. Koxbl, mno3Bosstonine
OoOHapy>KMBaTh M HCIPABIATH OIIMOKH, BOZHUKAIOUIUE MpU Mepeaade AaHHbIX.
Paccrostnne Xammunra. Konuposanue ¢ nosropenneM 6utoB. Konbl XammuHra.

Cuctembl. KoMIoOHEHThI cUCTEMbl M HX B3auMopeiicTBue. CUCTEMHBIN
s dexT. YpapneHue kak MHPOpMaMOHHbIH rporecc. OOpaTHas CBS3b.

Monenu n mogenupoBanue. Llens MmoaennpoBanusi. COOTBETCTBUE MOJIENN
MOJIETUPYEMOMY  OOBEKTYy WM  MpoOLEcCy, LeIu  MOACIUPOBAHUS.
dopmannszanys NPUKIaAHbIX 3a1a4.

[IpencraBnenue pe3ylbTaTOB MOJEIMPOBAHHUS B BHJIE, YIOOHOM s
BOCIIPUATUSL 4YeNOBEKOM. [paduueckoe mnpeacTaBieHUE HaHHBIX (CXEMBI,
TaOnuLIbl, TpadUKn).

I'padgpr. OcHoBHble mOHATHSA. Buasl rpados. Omnucanue rpadoB c
IIOMOILBI0 MAaTPHULl CMEXHOCTH, BECOBBIX MAaTpHUL, CIUCKOB CMEKHOCTH.
Pemienne anropuTMUYECKUMX ~3a/ad, CBSI3aHHBIX C aHajau3oM Trpados
(mocTpoeHue ONTUMAJILHOTO IMYyTH MEX]y BEpIIMHAMH rpada, ornpeaesieHue
KOJIMYECTBA PA3NMYHBIX MYTEM MEXKAYy BEPIIMHAMUA OPHUEHTUPOBAHHOTO
aIUKIINYIECKOTO rpada).

IlepeBbs. bunaprnoe aepeBo. [lepeBbst mouncka. CriocoObl 00Xoma aepesa.
[IpencraBnenne apupMeTHYECKUX BBIpAXEHUN B BUIE AepeBa. JluckpeTHbie
UTPbl IByX WUIPOKOB C monHoW mHpopmanueil. [loctpoenue nepesa nepedopa
BapUAHTOB, OMUCAHUE CTPATErMU UIPhbl B TAONMYHOM (hopme. BrMrphiliHbIE U
IIPOUTPBIIIHBIE O3ULIMNA. BBIMIPBIIIHBIE CTPATETUN.

CpencTBa HCKyCCTBEHHOIO MHTeIIEKTa. CepBHCHI MALIMHHOTO IIEPEBO/IA U
pacno3HaBaHus yCTHOM peud. KorHuTuBHble cepBUCHL. WaeHTudukanus u
MOUCK W300pakeHui, pacrno3HaBaHue maul. CamMooOyyaroluecss CUCTEMBI.
HcKyCcCTBEHHBI MHTEIUIEKT B KOMIIBIOTEPHBIX UTpax. Mcnoib30BaHNE METOIOB
HCKyCCTBEHHOTO HHTEJUIeKTa B oOywarommx cucremax. lcnomab3oBaHue
METO/I0B MCKYCCTBEHHOTO MHTEJUIEKTa B poOoToTexHHKe. HTepHeT Bemieil.
[lepcriekTUBBl ~ pa3BUTUSL  KOMIIBIOTEPHBIX  MHTEJUIEKTYAJIBHBIX  CHCTEM.
Heuponnsle ceru.

AJITOPUTMBI U IPOTPAMMHPOBAHHE

dopmanusanus MOHATUMA  ainroputma. MamumbHa  TeropuHTa  Kak
YHHUBEpCalibHasg MOJAEIb BeruuciieHu. Tezuc Yépua—TrropuHra.

OneHka CIOKHOCTH BbIYHMCIIEHUNH. Bpemsi paboTbl 1 00bEM HCTIONB3YyEeMON
IIaMsTH, WX 3aBUCHMOCTb OT pa3Mepa MCXOOHBIX JAaHHBIX. OleHKa
ACUMIITOTUYECKON CIIOKHOCTH AJITOPUTMOB. AJTOPUTMBI ITOJMHOMHUAIBHON
cinoxkHoctd. [lepeGopubie anroputmbl. llpuMepsl pa3aUMyUHBIX aNTOPUTMOB
peleHns OAHOM 3a]a4l, KOTOPBIE UMEIOT PA3IUYHYIO CIOKHOCTb.



ITouck mpoOCTBIX 4YMCEN B 3aJaHHOM AHAla3oHE C IOMOIIBK aJIrOpUTMa
«petero DpatocheHay.

MHoropa3psiiHbIe ebIe YHCia, 3a4a49H JIIMHHON apu(METHKH.

CrnoBapu (accolMaTUBHBIE MACCHBBI, OTOOpaKeHHsI). XOII-TAOIHUIIBI.
[TocTpoenue andaBUTHO-4ACTOTHOTO CJIOBAps IS 33JaHHOTO TEKCTA.

Creku. AHanu3 MNPaBUIBHOCTU CKOOOYHOTO BbIpaKeHHs. Bpruuciienue
apu(pMETUUECKOrO BbIPAXKEHHMSI, 3aIIICAHHOTO B MOCTPUKCHOMN PopMme.

Ouepenu. Mcnonp3oBaHue ouepeau Il BpEMEHHOIO XpaHEHUS JaHHBIX.

Anroputmbl Ha rpadax. [locTpoeHne MHUHUMaJIbLHOTO OCTOBHOTO JepeBa
B3BEILIEHHOIO CBSI3HOI'O HEOPUEHTUpPOBaHHOro rpada. KonnyecTBo pasnuyuHbIX
nyTell MeXJy BepIIMHAMU OPHEHTHPOBAHHOTO AIMKIMYECKOro rpada.
Aunroputm JeMKCTpHI.

HepeBpa. Peanuzanusa pnepeBa ¢ NOMOIIBIO  CCBUIOYHBIX CTPYKTYD.
JlBouuHnble (OuHapHble) JHepeBbs. llocTpoeHue JnepeBa uid  3aJaHHOIO
apu(MeTnyeckoro BbIpaKeHUsA. PeKypcuBHbIE alropuTMmbl 00xoja JAepesa.
Hcnonb3oBaHue cTeka U ouepeau ais o0xona aepesa.

JluHamMu4eckoe MpOorpaMMUpPOBAaHUE KakK METOJ pEIICHHs 3aJad ¢
COXPAaHEHHEM IPOMEKYTOUHBIX PE3YIbTATOB. 3aJau, PEIIAEMbIE€ C IMOMOLIBIO
JUHAMHMYECKOTO TMPOTrpaMMHUPOBAHUS: BBIYMCIEHUE PEKYPCUBHBIX (YHKIIHM,
MOJICYET KOJIMYECTBA BAPUAHTOB, 33]]a4M ONTUMHU3ALINH.

[TonsiTue 06 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpPOBaHUU. OOBEKTHI
n kmaccel. CBoiicTBA M MeToAbl 00BEKTOB. OOBEKTHO-OPHUEHTHUPOBAHHBIN
aHanu3. Pa3paboTka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO
noaxoaa. MHkancynsuus, Hacie0BaHue, TOTUMOPPU3M.

Cpenbl ObicTpoil pa3paborku mporpamm. IIpoektupoBanue uHTepdeiica
nosib3oBarens. lcnonp30BaHME TOTOBBIX — YNPABISEMBIX 3JIEMEHTOB IS
oCTpoeHus HHTEpderica.

O630p  s3pIKOB  mporpamMMupoBanusa. IlonstTue o  mapagurmax
IPOrPAMMHUPOBAHHS.

NupopmMannoHHbIe TEXHOJIOIMH

Oranbl KOMIBIOTEPHO-MATEMaTHUYECKOTO MOJEIMPOBAHUA: OCTAHOBKA
3ajaud, pa3paboTKka MOJENH, TECTUPOBAHUE MOJAEIH, KOMIIbIOTEPHBIN
DKCIIEPUMEHT, aHAJIN3 PE3YJIbTaTOB MOJAECIMPOBAHUS.

JluckpeTuzanuss Opu MaTeMaTHYEeCKOM MOJEIMPOBAHUU HEMPEPbIBHBIX
npoueccoB. MogenupoBanue JBHKEHHUS. MoaenupoBaHue OUOJOTHYECKUX
cucteM. Maremaruuyeckue MOJAEIM B  OKOHOMHUKE. BplunciauTenbHbIE
DKCIIEPUMEHTHI C MOJIEIISIMH.



OO0paboTka pe3ylbTaToB AKCIIEpUMEHTa. MeToJ HauMEHBbIINX KBaJpaToB.
OueHka 4YUCIOBBIX MapaMeTpoOB MOJETUPYEMBIX OOBEKTOB W IPOLIECCOB.
BoccraHoBneHne 3aBUCUMOCTEN 10 PE3yJIbTaTaM dKCIIEPUMEHTA.

BepostHoctaeie  monmenmn.  Mertonsl  Monte-Kapno. MmuranumonHoe
MojienrpoBanre. CUCTEMbI MACCOBOTO OOCITYKUBAHUS.

Tabnuunbie (pensuuoHHbIE) 0a3bl JAaHHBIX. Tabiuila — MpeJCTaBIICHUE
cBeJicHNM 00 omMHOTHIHBIX 00bekTax. Ilone, 3amuce. Kimrou Tabmumel. Pabora ¢
roToBoii 0a3oif AaHHBIX. 3amojHeHWEe Oa3bl JaHHBIX. [IOWMCK, COPTHpPOBKA U
bunbTpanys JaHHBIX. 3apOChl HA BEIOOPKY JaHHBIX. 3alPOCHI C MapaMeTPaMHU.
Briuncrnsiemble 1moss B 3anpocax.

Muororadnuudbsie 0a3bl JaHHBIX. THUIBI CBS3€d MeEXAy TaOlHUIlaMu.
Buemnunii kimrou. llenoctHocTh 0a3bl AaHHBIX. 3ampochl K MHOTOTAOIMYHBIM
0a3aM JaHHBIX.

Nurepuer-npuiioxenus. [IoHsTHE O CEpBEPHOM M KIMEHTCKOM YacCTAX
caiita. TexHONOrus «KIUEHT — CEPBEP», €€ INOCTOMHCTBA W HENOCTATKH.
OcHoBbl si3pika HTML u kackagubix tabmun crunei (CSS). Crenapuu Ha
si3pike JavaScript. @opMbI Ha BEO-cTpaHUIIE.

Pa3menienne BeO-caiiToB. Yemyra XocTUHra. 3arpy3ka ¢aiaoB Ha CalT.

BBoj n300pakeHnii ¢ UCTIONB30BAHUEM PA3IMYHBIX ITU(MPOBBIX YCTPOUCTB
(undpoBbIx (oToanmaparoB U MUKPOCKOIIOB, BUJIEOKAMEpP, CKAHEPOB U IPYTUX
ycTpoiictB).  I'paduueckuit  pemakrop.  Paspemenue.  KagpupoBanue.
Ucnpasnenne nepcnexktuBbl. [nctorpamma. Koppekius ypoBHEN, KOppEeKLIUs
nBera. ObeciBeunBaHme BETHBIX N300pakeHuit. Petyibs. Pabora ¢ obnacTsamu.
OUWIBTPHI.

MHmuorocnoiinbie n300paxeHus. TexcToBble ciiou. Macka cios. Kanansl.
CoxpaneHnue BblaesieHHON oOnactu. [loaroroBka niumrocTpanuii s Be6-cailToB.
AHUMUPOBaHHBIE NU300paKEHUS.

Bekrtopnass rpaduka. IlpumutuBbel. M3mMeHeHue mopsKa 3JIEMEHTOB.
BripaBHuBanue, pacnpeaenenue. [ pynnuposka. Kpussie. @opMaTbl BEKTOPHBIX
pucyHkoB. Mcronb3oBaHne KOHTYpOB. BekTopu3aiius pacTpOBBIX H300paKeHUH.

[IpyHUMIBI TOCTPOEHHA M PENAKTHUPOBAHUSA TPEXMEPHBIX MOJENEH.
Cerounble Monenu. Marepuanel. MonenupoBaHHE HCTOYHHKOB OCBEILECHHUS.
Kamepsl. AnnutuBabie TexHonoruu (3D-npunrtepsr). [lonarue o BUpTyanbHOM
PEaIbHOCTH U JIONOJHEHHON peaIbHOCTH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHSA IIPOT'PAMMLBI 11O
NHO®OPMATUKE  (YIJTIVBJIEHHBIM YPOBEHbB) HA  VPOBHE
CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIuyHOCTHBIE  pe3yNbTaThl  OTPAXKAIOT TOTOBHOCTH M CHOCOOHOCTH
0Oyy4aroluxcsi PyKOBOJICTBOBAaThCA C(HOPMHPOBAHHON BHYTpPEHHEH MO3UIUEN
JIUYHOCTH, CUCTEMOM UIEHHOCTHBIX OPHUEHTAIMW, IO3UTHUBHBIX BHYTPEHHUX
yOexXIeHUH, COOTBETCTBYIOUIMX TPAJAULMOHHBIM IEHHOCTAM POCCUHCKOTO
oOIIecTBa, paclIupeHUe >KU3HEHHOTO OIbITa M ONbITa JCSITEIBHOCTH B
npolecce  peanu3alld  CPeJACTBaMU  y4eOHOTO  MpeaMeTa  OCHOBHBIX
HAIpPaBJICHUN BOCIIUTATEIbHOMN AESITEIbHOCTH.

B pesynbrare usydeHus HHPOPMATUKH Ha YpPOBHE CPETHETO OOIIEro
oOpa3oBaHus y 00y4aromnierocs: OyayT cqpopMUpPOBAHBI CIETYIONINE JTMUHOCTHBIC
pE3YJIBTATHI:

1) rpaskaaHCKOro BOCIIUTAHUS:

OCO3HAaHUE CBOUX KOHCTUTYLMOHHBIX MPaB M OOS3aHHOCTEH, YBa)KEHUE
3aKOHa W [PaBOIOpsAKa, COONIONIEHWE  OCHOBONOJAralOUMX  HOPM
MH(OPMAIIMOHHOTO TIpaBa U UHPOPMAITMOHHOM 0€30MaCHOCTH;

TOTOBHOCTh IPOTHBOCTOSTh HJICOJIOTUUA JKCTPEMU3MA, HAIIMOHAIU3MA,
KCeHO()OoOMH, NUCKPUMHUHAIIMU 10 COIMAJbHBIM, PEIUTHO3HBIM, PACOBBIM,
HallMOHAJIBHBIM MPHU3HAKaM B BUPTYyaJIbHOM IPOCTPAHCTBE;

2) NIaTpUOTHY€CKOr0 BOCIIUTAHUS:

LICHHOCTHOE OTHOILIEHUE K HCTOPUYECKOMY HACIEINIO, IOCTHKECHUAM
Poccuu B Hayke, UCKyCCTBE, TEXHOJIOTHUSIX, TOHUMaHUE 3HAYCHUS] HHPOPMATUKU
KaK HayK{ B KU3HH COBPEMEHHOI'0 OOLIECTBA;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(OpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOT0 MOBECHMS;

CIIOCOOHOCThH OIICHUBATh CUTYAaIlMI0 M MPUHUMATh OCO3HAHHbBIC PEIICHMUS,
OPHUEHTHUPYSACh Ha MOPAJIIBHO-HPABCTBEHHBIE HOPMBI M ICHHOCTH, B TOM YHCJIE B
cetu MHTEpHET;

4) 3cTeTHYeCKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHUWE K MHUDPY, BKIIOYAs OSCTETUKY HAy4yHOIO W
TEXHUYECKOTO TBOPUECTBA;

CIIOCOOHOCTh BOCHPHUHHMMATH PAa3JIMYHbIE BUJbI UCKYCCTBA, B TOM YHCIIE
OCHOBAHHOTO Ha MCIOJIb30BAHUU HH(POPMALMOHHBIX TEXHOIOTUH;

5) pusnveckoro BOCIUTAHUS:



c(hOpMHPOBAHHOCTh  3/0POBOrO M 0Oe3zomacHoro oOpa3za  KU3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pOBbIO, B TOM YHCJI€ 3a CUéT
COOITIOTCHHUS TpeOOBaHUI Oe3omacHoOu JKCIUTyaTaluu CPEICTB
MH(OPMAIIMOHHBIX ¥ KOMMYHHUKAITMOHHBIX TEXHOJIOTHH;

6) Tpy10BOI0 BOCIIUTAHUSA:

TOTOBHOCTh K AKTUBHOMW JESATEIbHOCTH TEXHOJIOTHYECKON U COIMaIbHOMN
HaIPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATb, TUTAHUPOBATh u
CaMOCTOSITENIbHO BBITIOJIHAThH TAKYIO AESTEIbHOCTD;

uHTEepec K cdepam mnpodeccuoHaIbHONW JEATCIbHOCTH, CBS3aHHBIM C
MH(OPMATUKOM, MPOrpaMMUPOBAHUEM M HHGOPMALMOHHBIMH TEXHOJIOTHUSIMHU,
OCHOBAaHHBIMHM Ha JOCTHKEHUAX HAyKU MH(GOPMATHKUA U HAYYHO-TEXHUUYECKOTO
Iporpecca, yMEHHE COBEpIlaTb OCO3HAHHBIM BbIOOp Oyayied mpodeccuu u
peaTn30BbIBATh COOCTBEHHBIE )KU3HEHHBIC TJIAHBI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa3oBaHHIO M CaMOOOpa30BaHUIO Ha
NPOTSIKEHUH BCEH KU3HU;

7) IKOJIOrM4€eCKOr0 BOCIIMTAHUS

OCO3HAHUE TI00aJTHLHOTO XapaKTepa IKOJIOTHYECKHUX MPOOIeM M MyTel hx
pElIeHMSI, B TOM quciue c Y4ETOM BO3MOXHOCTEM
UH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTU;

8) HeHHOCTH HAYYHOTI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAyKH, JOCTHKCHHUSIM HAyYHO-TEXHUYECKOrO Mporpecca u
OOIIIECTBEHHON TPAKTHKW, 3a CYET MOHUMAaHUA pPOJIU WHOOPMAIMOHHBIX
pecypcoB, UHPOPMAIMOHHBIX MPOIIECCOB U MHMOPMAIMOHHBIX TEXHOJIOTHUH B
yciaoBusx mudppoBoil TpaHchopManuu MHOTHX cdep >XKU3HH COBPEMEHHOTO
00I1IeCTBa;

OCO3HAHUE L[EHHOCTH HAYYHOH JEATENbHOCTH, TOTOBHOCTh OCYILIECTBISATh
POEKTHYIO M UCCIIEA0BATEIBCKYIO AEATEIbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

B nporuiecce nocTukeHus: IMYHOCTHBIX PE3YJIETaTOB OCBOEHHUS POTPAMMBbI
no wuHdopMaTUkKe Yy OOYYaIONIUXCS COBEPIICHCTBYETCS AMOIMOHATBHBIN
WHTEJUICKT, MPEATIONararoui c(OpMUPOBAHHOCTH:

CaMOPETYJIUPOBAHUS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJIEHHE, CIIOCOOHOCTh aJalTUPOBAThCS K
OMOIMOHAJILHBIM HM3MEHEHUSM U TPOSIBISITH THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHE MOTHBAlLIMM, BKJIIOYAIOLIEH CTPEMIIEHUE K JOCTUKEHUIO LIETU
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXOMIS U3 CBOUX
BO3MOXXHOCTEH;



OMIMATUH, BKJIIOYAIOUIEHM CHOCOOHOCTh IOHUMAarh SMOLMOHAIBHOE
COCTOSIHUE JIPYTHX, YYUTBHIBaThb €ro IMpH OCYIIECTBICHUH KOMMYHHUKAIIUH,
CIIOCOOHOCTB K COUYBCTBHIO U COIEPEKUBAHUIO;

COLIMAJIbHBIX  HABBIKOB, BKJIIOYAIOIIUX  CIIOCOOHOCTH  BBICTPAaUBATh
OTHOILIEHUS C IPYTMMH JIFObMH, 3a00TUTHCS, MIPOSABIATh HHTEPEC U pa3pellaTh
KOH(QJIUKTHI.

METAITPEAMETHBIE PE3YJIBTATbBI

B pesynerare wusydeHuss wHGOpPMATUKM HA YPOBHE CPEIHETO OOIIEro
oOpa3zoBanus y oOyuaromierocsi OyayT chOpPMHpPOBaHBI METaNpeIMETHbBIE
pe3ynbTaThl, OTPAKCHHBIC B YHUBEPCAIBHBIX YUCOHBIX IEHCTBUIX, @ MIMCHHO —
MMO3HABATEIbHBIC YHUBEPCAIbHBIC Yy4YeOHBIC JCUCTBUS, KOMMYHHKATHBHBIC
YHUBEpCaAJIbHbIC yUYeOHBIC NEUCTBUS, PETYISATHBHBIC YHUBEPCATbHBIC yUIeOHBIC
JICHCTBUSA, COBMECTHAS JIEATEIHLHOCTD.

ITo3HaBaTe/ibHbIE YHUBEpPCAJIbHbIE YYeOHbIe 1eiCTBUSA

1) 0a3oBbIe JJOrHYeCKHeE JIeHCTBUS:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh W aKTyaJM3UpOBaTh  MPOOIEMY,
paccMarpuBaTh €€ BCECTOPOHHE;

yCTaHABJIUBATh CYIICCTBEHHBIM MPU3HAK WJIM OCHOBAHUS ISl CPAaBHEHMS,
KJ1accupuKauy u 0000IIeHNUS;

ONpPEACNATh LENU JCATEIbHOCTH, 33/1aBaTh MapaMeTpbl U KPUTEPUU HUX
JIOCTHOKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH UM IPOTHUBOPEYMST B PpaccMaTpUBAEMbIX
SIBIICHUSX,

pa3palarbIBaTh IJIaH pelIeHUs MPOOIEeMbl ¢ YYETOM aHaIu3a UMEIOIITUXCS
MAaTE€pUABHBIX U HEMAaTePHUAJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIESITEIBHOCTb, OIIEHUBATh COOTBETCTBHUE
pe3yIbTaTOB 1IEJISIM, OIIEHUBATh PUCKH MOCJICACTBUM AEATEIbHOCTH;

KOOPAMHUPOBATh M  BBIMOJHATH PabOTy B  YCIOBUAX peaIbHOTO,
BUPTYaJIbHOTO M1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUU KU3HEHHBIX MPOOJIEM.

2) 0a30BbIe HCCIIEI0BaTEIbCKHE 1€ CTBUS:

BJIaJICTh HaBBbIKaMH y4eOHO-HCCIIeI0BATEIhCKOM U MOPOEKTHOMU
NEATeIbHOCTH, HaBBIKAMHU  paspemieHuss mpoOsieM, CIOCOOHOCTBIO |
TOTOBHOCTBIO K CaMOCTOATEIIbHOMY TOMCKY METOJIOB PELICHUSI MPAKTUUECKHUX
3a7a4, MPUMEHCHUIO PA3JIUYHBIX METOAOB [TO3HAHUS;



OCYIIECTBIIATh PA3UYHBIC BUIBI JCATCIHHOCTH IO TOXYYCHHIO HOBOTO
3HAHUWS, €r0 WHTEPIPETAINH, TPeoOpa3oBaHUI0 M MPUMEHEHUIO B PAa3INYHBIX
y4eOHBIX CHUTyalHMsiX, B TOM YHCJEC TPU CO3JaHUU YUEOHBIX U COIHATBHBIX
MPOEKTOB;

dbopMupoBaTh ~ Hay4YHBIA  THI  MBIIUICHUS,  BIANeTh  HAyYHOU
TEPMHUHOJIOTHEH, KITFOUEBBIMU TIOHITHAMHU U METOAMU;

CTaBUTh W (OPMYIUPOBAaTh COOCTBEHHBIE 3a/laud B 00pa30BaTEIbHOU
JESATENHHOCTH U KU3HCHHBIX CUTYAITUSX;

BBISIBIISITh TIPUYMHHO-CJICAICTBEHHBIC CBSI3W W aKTyaJIH3WpOBATh 3ajauy,
BBIJIBUTATh TUIIOTE3Yy €€ PEIICHUs, HaXOAWTh apTyMEHTHI JUIS J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHHA, 3a/1aBaTh MapaMeTPhl U KPUTESPUH PCIICHUS;

aHAJIM3UPOBATh TONYYCHHBIE B XOAE pEIICHUS 3alaud pPe3yJbTarhl,
KPUTUYECKH OIIEHWBAaTh WX JIOCTOBEPHOCTh, MPOTHO3HPOBATh W3MEHECHHE B
HOBBIX YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsIM, OIIEHUBATh MTPHUOOPETEHHBIN OTIBIT;

OCYIIECTBIIATH IEJICHANIPABICHHBIN MMOUCK MEPEHOCa CPENICTB U CIIOCOO0B
NercTBUS B MPOGEeCCUOHATBHYIO CPEY;

YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIIbHYIO M MPAKTHYECKYIO 00JIacTH
KHU3HEICATCITLHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00IaCTeH;

BBIJIBUTATh HOBBIC UJICH, MIPEJIaraTb OpUTHHAIBHBIC TTOIAXOABI U PEIICHUS,
CTaBUTH MPOOIEMBI U 33/1a4, AOIMYCKAIOIINE aJbTePHATUBHbIC PEIICHHUS.

3) pab6ora ¢ undopmanueii:

BJIaJICTh HaBBIKAMU TIONY4YCHHs] WH(OpPMAIMM W3 HCTOYHHKOB Pa3HBIX
TUTIOB, CAMOCTOATEIHHO OCYIIECTBISATH TMOUCK, aHajJN3, CUCTEMATHU3AIHIO W
WHTEPIPETANNIO HHHOPMAIIUHA PA3TUIHBIX BUIOB M (JOPM TIPEICTABICHNUS;

CO3/aBaTh TEKCThI B PA3IUYHBIX (opMarax ¢ yd4E€TOM Ha3HAUYCHUS
uHOpMAIIMK U 1I€JIEBOM  ayIUTOPHH, BbIOMpas ONTUMAIbHYIO (GOopMy
NpeICTaBIICHUS U BU3yalN3alliu;

OLIEHHBAaTh JJOCTOBEPHOCTH, JIETUTUMHOCTh HH(POpPMAIINH, €€ COOTBETCTBUE
MIPABOBBIM M MOPAITHHO-ITHIECKUM HOPMaM;

UCIIOJIb30BaTh  CpeAcTBa HMHGOPMAIMOHHBIX W  KOMMYHHUKAITMOHHBIX
TEXHOJIOTMA B  pEIICHMH  KOTHUTWUBHBIX,  KOMMYHHKAaTHBHBIX U
OpPTraHM3AIMOHHBIX 3a]ad C COONMOJCHUEM TpeOOBaHMI IPTOHOMUKH, TEXHUKH
0€30I1acCHOCTH, TUTUEHBI, PEeCypcoCOepeKeHNs, TPABOBbIX M STHYECKUX HOPM,
HOPM HH(OPMAITMOHHON O€30ITaCHOCTH;

BJIaQJICTh  HABBIKAMH  pAcCloO3HaBaHUS W 3aIIUTBl  MHQPOPMAIIWH,
MHPOPMAITMOHHOW 0€30TTaCHOCTH JIMYHOCTH.



KomMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIe 1eliCTBUS

1) o01enme:

OCYIIECTBIISATh KOMMYHHKAITUU BO BCeX cpepax KU3HU;

pacrmo3HaBaTh HeBepOaibHBIE CpeACTBa OOIIEHUS, MOHUMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, PACIMO3HABATh MPEANOCHIIKM KOH(IUKTHBIX CUTyallud U
cMAT4YaTh KOH(QJIUKTHI;

BIAJIETh PA3IUYHBIMU  CIIOCOOAMHM  OOIIEHUS UM  B3aUMOJICUCTBUSA,
apryMEHTHUPOBAHHO BECTU JUAJIOT, YMETh CMATYATh KOH(IIUKTHBIC CUTYAIIHH;

Pa3BEPHYTO U JIOTUYHO H3Jararb CBOKO TOYKY 3PEHHS C UCIOJIb30BaHUEM
A3BIKOBBIX CPEICTB.

2) coBMeCTHAasl 1eSITeJIbHOCTD:

MMOHMMATh U UCTOJIB30BaTh MPEUMYIIIECTBA KOMAHHON U MHUBUIYaJIbHON
paboTHI;

BBIOMpATh TEMATUKY U METO/Abl COBMECTHBIX JEUCTBUI C y4ETOM OOIIMX
MHTEPECOB U BOBMOKHOCTEN KaXJOTO YiIEHA KOJUIEKTHBA;

MPUHUMATh 1€ COBMECTHOM JIEATEIIbHOCTH, OpPraHU30BBIBATh U
KOOPJIMHUPOBAaTh ACHUCTBUA IO MX JOCTHXEHHUIO: COCTABIIATH IUIAH JEHUCTBU,
pacnpenensTh pojid C Y4ETOM MHEHHUM YYaCTHHKOB, OOCYXIaTh Pe3yJabTaThbl
COBMECTHOM paboThI;

OIICHMBATh KauyeCTBO CBOEr0 BKJIaJa M KaXXJOr0 yYaCTHHKAa KOMaH]Ibl B
o0l pe3ynbrar no pa3padOTaHHBIM KPUTEPUSIM;

MpeayiaraTh HOBBIE MPOEKTHI, OLIEHUBAaTh HUJEU C MO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh IMO3UTUBHOE CTPATErMYECKOE MOBEACHUE B Pa3JIMYHBIX
CUTYAIUsX, IPOSBIATH TBOPYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PerJISITI/IBHLIe YHuBEpPCaJbHbIC y‘leﬁﬂble I[eﬁCTBHﬂ

1) camoopranuszanus:

CaMOCTOATENIBHO  OCYLIECTBIATh  IO3HABATEJIBHYIO  JIESTEIBHOCTD,
BBISIBIISITh MPOOJEMBI, CTaBUTh U (HOPMYIHPOBaTh COOCTBEHHBIE 3aJa4d B
00pa30BaTeIbHON JAESATENbHOCTH U JKU3HEHHBIX CUTYaLUsX;

CaMOCTOSITENIFHO COCTaBJATh IUIAaH pEIIEHUS NpoOJeMbl €  y4&ToM
HMEIOITUXCS PECYPCOB, COOCTBEHHBIX BOBMOXXHOCTEH M MPETTOUYTCHUIA;

JlaBaTh OLICHKY HOBBIM CUTYalLlUsIM;

pacIIMPATh paMKH Y4EOHOTO ITPEeIMETAa Ha OCHOBE JIMUHBIX MPEANOYTEHHI;



JieNaTh ~ OCO3HAHHBIM  BBHIOOp,  apryMeHTHpoBaTb  €ro,  Oparb
OTBETCTBEHHOCTb 32 PEIIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

crioco0cTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHUIO IIUPOKOW SPYIAUIIMH B
pa3HbIX 00JAaCTSIX 3HAHMM, MOCTOSHHO TMOBBINIATH CBOM OOpa30BaTENIbHBIA U
KYJIBTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBHI B I€SITENHLHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEJISIM;

BIaJIETh HAaBBIKAMHU  [IO3HABATEIBHOM peQIeKCMHM Kak OCO3HaHUSs
COBEpIIAEMbIX JIEUCTBUA M MBICIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U
OCHOBaHUM, UCIOJIb30BaTh MPUEMBI pe(UICKCUU JI OIIEHKH CUTyalluu, BEIOOpa
BEPHOT'O PEIICHUS;

OLICHUBATh PUCKM M CBOEBPEMEHHO MPHUHUMATh pELIECHUS 10 UX
CHUKCHHUIO;

MPUHUMATh MOTHBBI W apryMEHThl APYrUX NpPH aHaJM3e pPe3yJIbTaToOB
NESATEbHOCTH.

3) npuHATHS ce0s U APYTUX:

NpUHUMATH ce0s, TOHUMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHBBI W apryMEHTHhI APYTUX NpPH aHalM3e pE3yJIbTaToOB
NESATEeNbHOCTH;

MPU3HABATh CBOE TIPABO U MPABO JIPYTUX HA OIINOKY;

pa3BUBATh CIIOCOOHOCTh MTOHUMATh MUP C TIO3UIUHU JAPYTOTO YEJIOBEKa.

INPEJMETHBIE PE3YJ/IBTATbI

B mpomecce u3yuenust kypca uHpopMaTuku yryOonéHHoro ypoBHs ¢ 10
Kaacce oOyyaromuMucsi OyayT JOCTUTHYTHl —CIIEAYIOLUIME IpeAMETHbIe
pe3ybTaThl:

BIIAJICHUE TIPEICTABICHUSMU O POJM WH(GOpPMALMK ¥ CBS3aHHBIX C HEW
MPOIECCOB B TPHUPOJE, TEXHUKE M OOINECTBE, MOHATHUAMHU «HUH(POPMAIIHS,
«MH()OPMALIMOHHBIA  TPOIECCH»,  «CUCTEMA», «KOMIIOHEHTBHI  CHCTEMBD»,
«cucTeMHBIN 3G ek, «MHPOPMAIIOHHAS CUCTEMay, CUCTEMA YIPABICHUS;

BJaJIcHUE METOJaMM IOoMCcKa HHQpopMmaluu B ceTu VHTepHeT, yMeHue
KPUTUYECKH OLICHUBATh HH(OPMAIIHIO, TOTYUYCHHYIO U3 ceTu MIHTepHeT;

YMEHHE XapaKTepu30BaTh OOJbIINE JJaHHbIE, TPHUBOAUTH MPUMEPHI
UCTOYHUKOB HMX TIOJYYEHHS W HANpaBlICHUS HCIOIb30BAaHUSA, YMEHHUE
KJIaCCU(UIIMPOBATh OCHOBHBIC 3aJlaud aHaiIM3a JaHHBIX (MPOTHO3UWPOBAHUE,



kinaccudukaims, — KilacTepu3alus,  aHalIW3  OTKJIOHEHUM),  MOHUMATh
MOCJIE0BATeIbHOCTh PEIICHUs] 3aJad aHajin3a JaHHBIX: COOp MEPBUYHBIX
JTAHHBIX, OYMCTKA W OIIEHKA KAauyeCTBa JaHHBIX, BBIOOp W/WIA TOCTPOCHUE
MOJIeTIH, TMPeoOpa3oBaHMUE [aHHBIX, BU3yalW3allusl JaHHBIX, WHTEPIPETAIIHS
PE3YIBTATOB;

MMOHMMAaHUE OCHOBHBIX MPHUHIIMIIOB YCTPOMCTBA U (DYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTallUOHAPHBIX M MOOWJIbHBIX KOMIBIOTEPOB, TEHACHIUN
Pa3BUTHUS KOMITBIOTEPHBIX TEXHOJIOTUH;

BJIaJICHUE HaBbIKAMHU PaOOTHI C OMEPAIIMOHHBIMU CUCTEMAaMH, OCHOBHBIMHU
BUJAMU TMPOrPAaMMHOIO oOecrneueHus Juisl pelieHus y4deOHbIX 3aaad 1o
BBIOpaHHON CrielUaIU3allUH;

HaJlMuue TMPEJCTABICHUN O KOMIIBIOTEPHBIX CETIX W HUX POJIU B
COBPEMEHHOM  MHUpE, O  0a30BbIX  TMPUHIUNAX  OpPraHU3ANMH |
(YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CETeH, 00 00IIUX MPUHIUIIAX Pa3pabOTKU
1 QYHKIIMOHUPOBAHUS UHTEPHET-TIPUIIOKEHU;

MOHMMAaHUE yTPo3 HHPOPMAIMOHHOW OE30MaCHOCTH, HCIOJIb30BaHUE
METOJIOB M CPEICTB TMPOTHUBOACHCTBUS AITHUM Yrpo3aMm, COOITIONCHHE MeEp
0€30MacHOCTH, MPEAOTBPAIIAIOLIUX HE3aKOHHOE pacrpocTpaHeHHE
NEPCOHANBHBIX JAHHBIX, COOIIONEHHE TPEOOBAHWI TEXHUKH OE30MacCHOCTH U
TUTHEHBI TIPU paboTe ¢ KOMIIbIOTEpAaMU U JPYTUMU KOMIIOHEHTaMU IU(PpOBOro
OKPY>KEHHUsI, TOHMMAHHE MPABOBBIX OCHOB HCHOJb30BAHUS KOMIIBIOTEPHBIX
mporpamm, 0a3 TaHHBIX U paObOTHI B ceTH MHTEpHET;

MMOHMMAaHUE OCHOBHBIX MPHUHILMIOB IJUCKPETH3aLHUKN PA3IUYHBIX BHUIOB
uH(pOpPMALIMM, YMEHHUE OINpEeAeNiaTh HHPOPMAIUOHHBIA OOBEM TEKCTOBBIX,
rpaUYeCcKuX U 3BYKOBBIX JIAHHBIX MPHU 33/IaHHBIX MapaMeTpax JUCKPETU3AIINH,
YMEHUE OMNpEeNeNsiTh CPEAHIO CKOPOCTh Tepefadyd JaHHBIX, OIEHUBATH
M3MEHECHHE BPEMEHU Tepe/laud TpH W3MEHEHHH WH(OpMaImoHHOTO 00BhEMa
JAHHBIX U XapaKTEPUCTUK KaHAaJla CBA3H;

YMEHHE WCIOJIb30BaTh IPU PEHICHUH 3a/lad CBOMCTBA MO3ULIMOHHOM
3aMUCU YUCeJl, aJrOpUTMa MOCTPOCHUS 3alKMCH YUCIIa B MO3UIMOHHON CUCTEME
CUMCIICHUS C 3aJlaHHBIM OCHOBAaHMEM U TMIOCTPOCHUSI YHCJIA 1O CTPOKE,
collepkKalled 3amuch 3TOrO0 YUCIAa B TMO3UIUOHHON CHCTEME CYHUCIEHUS C
3aJlaHHBIM OCHOBaHUEM, yYMEHHE BBIMOJHATH apu(PMETHUYECKUE OIlepaluud B
MO3UITMOHHBIX CUCTEMaX CUMCIICHHUS;

YMEHHUE BBITIOJHATH TPEOOPA30BAHUS JIOTHYECKUX BBIPAXKEHUMN, UCTIONB3YS
3aKOHbl aJIreOpbl JIOTMKH, YMEHHE CTPOUTH JIOTMYECKOE BBIPAXKEHUE B
TU3BIOHKTUBHOM W KOHBIOHKTUBHOW HOpPMaJbHBIX (opMax o 3aJaHHOM
TaNMIlle HUCTUHHOCTH, HCCIEAOBAaTh O00JACTh HCTUHHOCTH BBICKA3bIBAHUA,



COJIEPIKAILETO TMEpPEMEHHbIE, pellaTh HECIOXHBIE JIOTMYECKUE YpaBHEHHS U
CUCTEMBI YPAaBHECHMUII;

NOHMMaHHEe O0a30BbIX aJITOPUTMOB OOpPAaOOTKH YHCIOBOM M TEKCTOBOM
uHdopManyu (3aruch YMCEN B MO3UITMOHHON CHCTEME CUHCIICHUS, HaXOKICHHUE
BCEX IMPOCTBHIX YMCEN B 3aJlaHHOM JIMaria3oHe, o0paboTka MHOTOPA3PSAHBIX
[ENBIX YMCeJ, aHalli3 CHUMBOJBHBIX CTPOK U JAPYTUX), aJTOPUTMOB TOUCKA H
COPTHPOBKH, YMEHHE OIpPEACTATh CIOKHOCTh M3ydaeMbIX B Kypce 0a30BBIX
aNTOPUTMOB  (CYMMHPOBAaHHE »JIIEMEHTOB MacCHBa, COPTHPOBKAa MAacCHUBa,
nepeObOpHbIE  AJITOPUTMBI, JBOWYHBIM TOWCK) U TMPUBOAUTH TMPUMEPHI
HECKOJIbKUX aJITOPUTMOB Pa3HOU CJI0KHOCTH JJIs PEIICHUs OAHON 3a/1a4H;

BJIaJICHUE YHUBEPCAIBHBIM S3BIKOM MPOTPAMMHUPOBAHUS BEICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHusiMU O 0a30BbIX THUMNAX JAHHBIX U
CTPYKTypax JaHHBIX, YMEHHE HCIIOJIb30BaTh OCHOBHBIC YIPABISIONINE
KOHCTPYKIIMH, YMEHUE OCYUIECTBISTh aHAIW3 MPEIOKEHHOW MPOrpaMMBbI:
OTPEEISTh PE3yJIbTaThl PabOThI MPOTrPaMMBbI MPHU 3a/IaHHBIX UCXOAHBIX TaHHBIX,
OTIPEICNIATh, TIPU KAaKUX HWCXOAHBIX JaHHBIX BO3MOXKHO TOJYYCHHE YKa3aHHBIX
pe3ybTaTOB, BBISBIATH JTaHHBIE, KOTOPbIE MOTYT MIPUBECTH K OLIMOKE B paboTe
porpamMmbl, (POPMYITHPOBATH MPEIIOKEHUS MO YAYUYIICHUIO MPOrPaMMHOTO
KOJIa;

YMEHHE CO3/1aBaTh CTPYKTYpUPOBAaHHBIE TEKCTOBBIE JOKYMEHTHI H
JEMOHCTpAIlMOHHBIE ~ MaTepuajbl C  HCIOJBb30BAHHEM  BO3MOXKHOCTEH
COBPEMEHHBIX MPOTPaAaMMHBIX CPEICTB U OOJIaYHBIX CEPBUCOB;

YMEHUE  HCIOJB30BaTh  JJEKTPOHHBIE  TaONUIBI  JUIsl  aHAJIH3a,
Npe/ICTaBleHUs: U 00pabOTKU NaHHBIX (BKJIIOYas BHIYUCICHUE CYMMBI, CPEAHETO
apumeTnyeckoro, HAWMOONBIIET0 W HAUMEHBINETO 3HAYCHHUN, peIIeHUe
ypaBHEHUH, BHIOOP ONTHUMAIBHOTO PEIICHUS, MOA00pP JIMHUU TPEH[IA, PelIeHUe
3a/1a4 TPOTHO3UPOBAHUS).

B npouecce uzydenust kypca uHpopmaruku yriayOnéHHOro ypoBHs 6 11
Kaacce oOyyarolmMMucs OyayT JOCTUTHYTHI —CIEAYIOIIME MpeAMETHBIC
pe3yIbTaThI:

YMEHHE CTPOUTH HEPAaBHOMEPHBIC KOJbI, JOMYCKAIOIINE OIHO3HAYHOE
JEKOAUPOBaHUE COOOIIEeHUH (Mpe(UKCHbIE KOJbI), MCIOJIBb30BaTh MPOCTEHIINE
KOJ[bI, KOTOPbIE TTO3BOJISIIOT OOHAPYKUBATh U UCHPABIISATH OIIMOKY MpHU Mepeaade
TaHHBIX, CTPOUTH KOJI, 00ECTICUNBAIONINI HAMMEHBIIIYIO BOSMOXKHYIO CPEIHIOI0
JUIMHY COOOIICHHsSI MPH HM3BECTHOM YACTOTE CHUMBOJIOB, TMOSCHSATH MPHUHIIUITHI
pabOThI MPOCTHIX AJITOPUTMOB CXKATHUS TAHHBIX;

YMEHUE peliarh alrOpUTMUYECKUE 3a/1a49H, CBSI3aHHBIE C aHAJIU30M TpadoB
(3aaun  MOCTPOEHUS ONTUMAJIBLHOTO TYTH MEXIY BeplIMHamMu Tpada,



OMpEENICHUs]  KOJMMYECTBAa  PA3IMYHbIX  MyTeHd  MEXAy  BepIIMHAMHU
OPUEHTUPOBAHHOTO AIMKINYECKOro rpada), YMEHUE UCIIOJIb30BaTh AEPEBbS MPU
aHaMM3e¢ W TIOCTPOCHWHM KOAOB W JUIsl TIPEACTABICHUS apU(PMETHUCCKHUX
BBIPOKEHUN, TPU PEIICHUU 3a7ad TIOUCKAa U COPTUPOBKH, YMEHHUE CTPOUTH
JIEPEBO UTPHI MO 3aJaHHOMY aJroOpuTMy, pa3padarbiBaTh M OOOCHOBBIBATH
BBIUTPHINIHYIO CTPATETHIO UTPHI,

yMEHUE pa3pabarbiBaTh M PEANM30BLIBATH B BHUJE NporpamMm 0Oa3oBbIe
aJTOPUTMBI, YMEHHE UCIOJIb30BaTh B MPOTPAMMaXx JTaHHBIE Pa3TUYHBIX THUIIOB C
y4€TOM OTpaHUYCHHUI Ha JAMAna3oH UX BO3MOXHBIX 3HAYEHUH, TPUMEHSThH MPU
pEIICHUH 3aJlad CTPYKTYpbl JaHHBIX (CIHCKH, CJIOBApH, CTEKH, OYEepe.u,
JIEpPEBbsI), HUCMOJB30BaTh 0a30BbIE ONEpaIlMd CO CTPYKTypamMu JIaHHBIX,
MPUMEHSTh CTaHAApPTHbIE W COOCTBEHHbBIC MOANMPOrPAMMBI 1Jii 00pabOTKU
YHUCJIOBBIX JAHHBIX W CHUMBOJBHBIX CTPOK, HCIOJIB30BaTh MPU pa3padOTKe
nporpaMm OWOIMOTEKH TOANPOrpamMM, 3HaTh (PYHKIIMOHAIBHBIE BO3MOXXHOCTH
MHCTPYMEHTAJIBHBIX CPENCTB CpeAbl pa3pabOTKH, YMEHHUE HCIOJIb30BaTh
CpeacTBa OTIAJIKUM TMpOrpaMM B Cpele MNporpaMMUpPOBaHUS, YMEHHUE
JTOKYMEHTHPOBATh MPOTPAMMEI;

yYMEHUE CO3/1aBaTh BeO-CTPaHUIIHI,

BJIaJICHUE OCHOBHBIMHU CBEACHMSIMU O 0a3ax JaHHBIX, UX CTPYKTYype,
CpeACTBaxX CO3/laHusl U PabOThl C HUMH, YMEHHE HCIOJIb30BaTh TaOJIMYHbBIC
(penauonHbie) 0a3bl  JaHHBIX (COCTaBIATH 3ampochl B 0a3zax JaHHBIX,
BBITIOJIHATH COPTHUPOBKY W TIOMCK 3ammcedl B 0a3e MaHHBIX, HAMOIHSTH
pa3paboTaHHyI0 0a3y TaHHBIX) U CIIPABOYHBIE CHCTEMBI;

YMEHHE UCIOJIb30BaTh KOMIIBIOTEPHO-MATeMAaTUYECKUE MOJEIN IS
aHanu3a OOBEKTOB MW NPOLECCOB: (POPMYIUPOBATH LEAb MOJAEIUPOBAHMS,
BBITIOJIHATh aHAJIU3 Pe3yldbTaroB, MOJYYEHHBIX B XOJ€ MOJEIUPOBAHUS,
OLICHUBATh COOTBETCTBUE MOJIEIU MOJEIUPYEMOMY OOBEKTY WIIH MPOIIECCY,
NPEJICTABIISATh PE3YAbTAThl MOJCITHUPOBAHNUS B HATJISITHOM BHUJIC;

YMEHHE OpraHU30BbIBATh JMYHOE HH(POPMALMOHHOE MPOCTPAHCTBO C
WCIIOIB30BAHUEM PA3JIUYHBIX CPEJACTB LUQPPOBBIX TEXHOJOTHM, MOHUMAaHHE
BO3MOXXKHOCTEH IHM(PPOBBIX CEPBHCOB TOCYIAPCTBEHHBIX YCIYT, MHU(GPOBBIX
00pa30oBaTeIbHBIX CEPBUCOB;

NOHMMAaHUE OCHOBHBIX MPHUHIMIIOB  paboOThl, BO3MOXHOCTEH U
OTpAaHUYCHMS] TPUMEHEHUS TEXHOJOTHM HCKYCCTBEHHOTO WHTEJJICKTa B
pPa3IMUHBIX OOJACTSAX, HAJIMYWE MPEJCTABICHUN O KpPyre peliaeMbiX 3ajiad
MaIIMHHOTO 00y4eHMs (pacno3HaBaHUS, KIACCH(PUKAIUA U MPOTHO3UPOBAHNS)
HaJIM4Ke MPEJCTaBICHUN 00 UCIOIB30BaHUU WH(DOPMAITMOHHBIX TEXHOJIOTHI B
pa3IUYHBIX TPO(ECCHOHANIBHBIX cdepax.
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MOJIIPOTPaMM CTOPOHHUX
IIPOU3BOUTEIIEH

[TonmporpaMmsl
(mportexypsl U PyHKITHH )

[TopnmporpamMmsl
(mpouenypsl U (GYyHKIIIH)

[IpakTnueckas pabora no
teme "Pa3paboTka
noanporpamm"



&9

90

91

92

93

94

95

Pexypcus. PexypcuBHbie
00BbeKTHI ((paKTabl).
PexypcuBHbIe mIpoueypsl
U QyHKIHH.
Hcnonb3oBanue cTeka 1uis
OpraHu3auu
PEKypPCUBHBIX BBI30BOB

[Ipaktuyeckas pabora o
TteMe "PexypcuBHbIE
noJnporpamMmsl"

MonynbHBIN IPUHLHAIL
MIOCTPOEHHUS TPOrpaMM

YwuciieHHbIE METOIEI

[Ipakruyeckas pabora o
teme «HucneHHoe
pElLICHUE YPABHECHHIN

Hcnons3oBanue
JTUCKPETU3AIUH B
BBIUHCIIUTEILHBIX 3a0a4yax

[IpakTrueckas pabota mo
teme «IIpubmmxéanoe
BBIYHMCIICHHE JITTUH KPUBBIX
U Tuiomaneit puryp»



96

97

98

99

[IpakTnueckas pabora no
teMe «Ilonck Makcumyma
(MuHUMYMa) QYHKITHI

O06paboTka CUMBOIBHBIX
TAHHBIX. AJITOPUTMBI
00pabOTKH CUMBOJIBHBIX
CTPOK: MOJCYET
KOJIMYECTBA MOSIBICHUIN
CHUMBOJIA B CTPOKE

KontponsHnas padora Nel
1o pazaeny "AJITroOpUuTMbI U
porpaMmMupoBaHue”

ANTOpUTMBI 00paOOTKH
CHMBOJIBHBIX CTPOK:
pa3OueHue CTpOKU Ha
CJIOBA IO MPOOETHHBIM
CHUMBOJIAM



100

101

102

103

104

AJNTOopUTMBI 00pabOTKH
CHUMBOJIBHBIX CTPOK: ITOMCK
IIOJICTPOKU BHYTPH JaHHOU
CTPOKH; 3aMEHA HAWJICHHOMN
HOJICTPOKHU Ha JIpYTYIO
CTPOKY

[Ipakrtuyeckas pabora o
teme "OOpaboTka CTPOK ¢
UCIIOJIb30BaHUEM (PYHKLIUI
CTaHJAPTHOU OMOIMOTEKH
SI3BIKA
MporpaMMHUpOBaHUs"

I'enepanust ciioB B
3a/laHHOM asidaBuTe

MaccuBsl 1
[TOCJIEI0BATEILHOCTH
yuceln. [Ipakruueckas
pabota no Teme
"3anonHenne Maccuna"

O0001éHHBIE
XapaKTePUCTUKH MacCHBa

0.5



105

106

107

JIMHEHWHBIN TONCK
3aJJaHHOTO 3HAYCHMUS B
Maccuse. [IpakTuueckas
pabora 1o Teme
"JInHEHBIHN ITOMCK
3aJIaHHOTO 3HAYECHUS B
Maccube"

[IpakTnueckas pabora no
teme "Ilouck
MUHUMAaJILHOTO
(MaKkCUMaJLHOTO)
JJIEMEHTa B YHCIIOBOM
MaccuBe"

CoprupoBKa OTHOMEPHOTO
MaccuBa. [IpocTeie MeTOBI
COPTHPOBKH.
[IpakTnueckas pabora no
teme "IIpocThie MeTOIbI
COPTUPOBKU MaccuBa"

0.5

0.5
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109

110

111

112

113

114

115

CopTHpoBKa CIAUSIHUEM.
Brictpas coprupoBka
MaccuBa (aJIropuTM
QuickSort). [Ipaktuueckas
paborta no Teme "bricTpas
COpTHUpPOBKA MaccuBa"

JIBOMYHEIN MOKCK B
OTCOPTUPOBAHHOM
Maccuse. [Ipakrnueckas
pabora o Teme

" JIBOMYHBIN TOUCK"

JIByMepHBIE MaCCUBBI
(MaTpu1Ibl)

ANTOpUTMBI 00pabOTKH
MaTpuIL

Pemntenue 3anau anaauza
JTAHHBIX

Kontponbhas pabora Ne2
1o pazneny "AJIToOpUTMBbI U
nporpamMmmupoBasue”

CpencrBa TEKCTOBOTO
nporeccopa

KomnbrotepHas BEpcTka
TEKCTa

0.5

0.5
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117

118

119

120

121

122

[TpakTrueckas pabota 1o
teme "BépcTka
JIOKyMEHTOB C
MaTeMaTH4e€CKUMHU
dopmynamu"
NuHCcTpyMEHTHI
PELICH3UPOBaHUS

[IpakTrueckas pabota mo
teMme "MHOrocTpaHu4HbIC
JIOKyMEHTHI"

OO6nayHble CEPBUCHI.
KonnexkruHnas pabota ¢
JIOKyMEHTaMHU.
[IpakTrueckas pabota mo
teMe "KonnekTuBHas
pabota ¢ TokymeHTamMu'"

KonTponbhas pabota 1o
teme "O6pabdoTka
TEKCTOBBIX TOKYMEHTOB"

Anamu3 ganueix. boabmine
JIaHHLIE

MammnHoe o0yueHue

0.5



123

124

125

126

AHanu3 JaHHBIX C
MTOMOIIBIO SJIEKTPOHHBIX
TaOIHAIL

[IpaxTtuyeckas pabora o
TeMe "AHaJN3 TaHHBIX C
TIOMOIIIBIO 3JICKTPOHHBIX
a0

[Moctpoenue rpaduxos
dbynkuuid. [Tpakruyeckas
pabora 1o Teme
"HarsgaHoe
MpeCTaBICHNE
pe3ynbpTaToB
CTaTUCTUYECKON
00pabOTKH TaHHBIX B BUJIE
JUarpamMM CpeicTBaMH
peIaKTopa AEKTPOHHBIX
Ta0mmi"

JIvaum Tpenaa.
[TpaxkTrueckas padota 1o
teme "lIlonGop nmuHUM
TpeH1a, MPOrHO3UpOBaHUE"

0.5

0.5



127

128

129

130
131
132
133
134
135

136

[TonGop mapamerpa.
[IpakTrueckas pabota mo
teme "HucneHHoe pelieHue
YpaBHEHUI C TIOMOIIIBIO
noabopa mapamerpa”

OntuMu3anus Kak OUCK
HaWJIy4IIero pemeHus B
3aJJaHHBIX YCJIOBHUSX.
[IpakTrueckas pabota mo
TeMme "Pemenune 3amaq
ONTUMU3ALMH C IOMOILIBIO
ANIEKTPOHHBIX TabMI"

KonTponbhas pabota 1o
teMme "AHann3 JaHHBIX"
Paz6op 3ananuii [ A
Pa36op 3amanuii [MA
Pazbop 3ananuit [ A
Pa36op 3amanunii [ TA
Paz6op 3ananuit [ UA
Pa36op 3amanuii [A
O06006meHne

CUcCTeMarTu3anusa
nporpammel 3a 10 kiacc

S i U UG G U —y

0.5

0.5



OBILIEE KOJIMYECTBO

21.
YACOB IO [TPOTPAMME 136 7 5



11 KVIACC

N KosmmuecTBo yacos DJIEeKTPOHHbIE
°
Hara nudpossie
n/ Tema ypoka KoHnTpoJsbHbIe IIpakTnyeckue
Bceero H3Y4YeHUs oOpa3oBareJibHbIE
n padoThI padoThI
pecypcsl

KomunuectBo nndopmarum 1

AJITOPUTMBI CoKATHS JAHHBIX 1

Anroputm Xaddmana 1

[IpakTnueckas pabora o

TeMme "Ckarue TaHHBIX C 1 |

MOMOIIIBIO aITOPUTMA

Xappmana"

Anroputm LZW 1

AJNTOPUTMBI CXKaTUS JAaHHBIX

¢ norepssmu. [Ipakrnueckas

pabora o Teme "Cixarue 1 0.5

JAHHBIX C MOTEPSMU

(anroputmel JPEG, MP3)"

CxopocTh nepeaayn JaHHbIX 1

[TomexoycTOMYMBBIE KOZIBI 1



10

11
12

13

14
15

16

17

18

[Ipakrtugeckas pabora o
teme "[lomexoycToiuuBbIe
KOJbI"

Cuctembl. KoMITOHEHTBI
CUCTEMBI U UX
B3aMMOJEHCTBHE.
CucteMHbIi 3hexT.
VYhpasiieHue Kak
MH(OPMAIMOHHBIN TIPOIIECC.
O6parHas cBsI3b

Mopenu 1 MOJETUPOBAHUE

I'padsr

Pemenue 3a1a4 ¢ IOMOILBIO
rpados

HepeBbs

OCHOBBI TEOpUU UTP
[Ipakrugeckas pabora o
teme "[loMCK BBIMTPBIITHON
CTpaTeruy B UTpe C MOITHOU
uHdopmarueir"”

CpenctBa UCKYCCTBEHHOTO
HHTEIUIEKTA

KonrtponbHas pabora o
teme "MogenupoBanue"



19

20

21

22

23

24

25

[Ipakrtuyeckas pabora o
teme "Cpezacrsa
HNCKYCCTBCHHOT'O
MHTEJIeKTa"

dopManuzanus HOHATHS
anroputMa. MaivHa
TeropuHra Kaxk
YHUBEpPCaIbHask MOJEIb
BbIUMCIIEHUN. Te3uc
Yépua—Tbropunra

[Ipakrtuyeckas pabota o

teme "CocTaBieHue npocToi

IPOrpaMMBbl JIsl MalIMHbI
Teropunra”

Mammna Ilocra

Hopmanbhble anropugmsl
MapkoBa

AnropuTMu4eCcKu
Hepa3pelInMbIe 3a1a4U.
3aja4a ocTaHOBA.
HeBo3MOXHOCTE
aBTOMATHYECKOU OTIIAIKU
nporpamMm

CII0KHOCTE BBIYUACIIEHUN



26

27

28

29

30

ITouck npocTeix yucen B
3aJlaHHOM JIMara3oHe ¢
MIOMOIIIBIO AJITOPUTMA
«pemero Dparochenar

[Ipakruyeckast pabora o
teme "[louck mpocTeix
Yrces B 3a]aHHOM
nuanasone”

MHoropa3spsigHble Lieble
yuciia, 3aa91 JTHHHON
apuMeTUKu

[IpakTuaeckas pabota o
teMe "Peann3anus
BBIUHCIICHHUH C
MHOTOPA3PSAHBIMU
yucaamu"

CroBapu (accormaTuBHbIE
MacCCHBBI, OTOOpaKEHU).
Xom-tabmutel. [loctpoenue
a1(haBUTHO-9aCTOTHOTO
coBaps 1S 3aJaHHOTO
TEKCTa



31

32

33

34

35

36

[IpakTnueckas pabora no
teme "IlocTpoenue
an(paBUTHO-4YaCTOTHOTO
cioBaps 1S 3aJaHHOTO
Tekcra"

AHanu3 TeKCcTa Ha
€CTECTBEHHOM SI3BIKE.
Brinenenue
MOCIIEA0BATEIBLHOCTEN MO
mrabnony. Perymsipasie
BbIpaxkeHus. YacTOTHBIN
aHan3

[Ipakruyeckas pabora o
TeMme "AHaiu3 TeKcTa Ha
€CTECTBEHHOM A3bIKE"

Crexu. Ananus
IPAaBUJIBHOCTH CKOOOYHOTO
BBIPAKEHHS

Brraucnenue
apu(METHYECKOTO

BBIPpAXKCHUS, 3allTMCAHHOI'0 B

noctukrcHOM Gopme

[IpakTrueckas padota mo
teme "Beruucienue
apumMeTHuIecKoro

BBIPAXKCHUS, 3alITMCAHHOI0 B

noctukcHoii hopme"



37

38

39

40

41

Ouepenu. Mcnons3oBanue
ouepenu JIsl BpeMEHHOTO 1
XpaHCHUS JaHHBIX

[IpakTuueckas pabota 1o
teme "Hcnonp3oBanue 1
ouepenu"”

KonTponbhas pabora Nel mo
pazzneiny "AJAropuTMBI U 1
nporpamMmmupoBasue”

HepeBbs. Peanm3zanms
JIEpEBa C TIOMOILBIO
CCBUIOYHBIX CTPYKTYP.
JBonunbie (OMHApHBIC)
nepesbs. [loctpoenue
JiepeBa Ui 3aJJaHHOTO
apudmeTHuyecKoro
BBIPAKEHUS

[IpakTrueckas padora 1o

teme "HMcnonb3oBaHue

JIEPEBHEB JIJIs1 BBIYMCIICHUS 1
apuMeTHIeCKIX

BbIpaXKeHUI"



42

43

44

45

46

47

PexypcuBHbBIE€ aJITOPUTMBI
obxona nepesa.
Hcnonp3oBaHue cTeka u
odepenu s 06xo/a [epeBa

PexypcuBHbBIE aJITOPUTMBI
o0xo/a nepesa.
Hcnons3oBanue cTeka u
ouepenu st 00xo/a aepeBa

AnroputMmsl Ha rpadax.
[TocTpoeHne MUHUMAIIBHOTO
OCTOBHOTO JIepeBa
B3BEILIEHHOT'O CBA3HOIO
HEOPUEHTUPOBAHHOTO Ipada

O6xox rpada B riryOuHYy.
O6xox rpada B IUpUHY

KonuuecTBo paznnuHbIxX
nyTeil Mexy BepIInHaAMU
OPUEHTUPOBAHHOTO
aIMKJINYEeCcKoro rpaga

Aunroputm JIeHKCTpBI.



48

49

50

51

52

53

[IpakTuueckas pabota o
TeMe "Bbrunciienne JIMHBI
KpaT4auIlero ImyTH MEXIy
BepIIMHamMu rpada
(anroputm JleiikcTpbr)"

Auroputm
®dnolina—Yopiamia

Kontponbhas padora Ne2 1o
pazaeny "AJAropuT™MbI U
nporpaMmMupoBaHue”

3anauu, peuraemblie ¢
MIOMOIIIBIO TMHAMUYECKOTO
IPOrpaMMHUPOBAHUS:
BBIUHCIICHHE PEKYPCUBHBIX
byHKIMI

[IpakTugeckas pabora o
teMe "Brranciienne
PEKypCUBHBIX (DyHKIUI C
MOMOIIIBIO TMHAMUYECKOTO
porpaMMHupoOBaHus"

3aiaum, peuraeMele ¢
MOMOILLI0 JUHAMUYECKOIO
MPOrpaMMHUPOBAHUS:
MOACYET KOJIMUECTBA
BAPUAHTOB



54

55

56

57

58

59

60

[IpakTnueckas pabora no
teMme "IlomcuéT KomnuyecTna
BapUaHTOB C [TOMOILBIO
JMHAMU4€ECKOTOo
IporpaMMupoBaHus”

3aiaum, peuraeMsble ¢
IMOMOIIBIO JTUHAMHYECKOIO
MPOTrPaMMUPOBAHUS: 33]1a4H
ONTUMH3AILIUN

Kontponbhas padora Ne3 1o
pasneny "AJITOpUTMBI U
porpamMmMupoBaHue”

[TonsiTue o mapagurmax
nporpammupoBanus. O630p
SI3BIKOB IPOTPAMMHUPOBAHUS

[Tonsitue 06
00BEKTHO-OPUEHTUPOBAHHOM
pOrpaMMHPOBaHUU

OOBEKTHI U KJIACCHL.
CBolicTBa U METOJBI
00BEKTOB

OOBEKTHO-OPUECHTUPOBAHHBI
W a”Hau3
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62

63

64

65

66

67

[IpakTnueckas pabora no
teMe "Hcnonp3oBaHue
TOTOBBIX KJIACCOB B
nporpamme"

Pa3zpaboTka mporpamm Ha
OCHOBE

06”beI(THO—OpI/IeHTI/IpOBaHHOF

O moaxoaa

[IpakTrueckas padora
"Pa3paboTka mpocToi
IPOrpamMMBbI C
MCIIOJIb30BaHUEM KJ1acCoB"

Nuxancynauuys.
[Ipakruyeckas pabora o
teme "Pa3paborka kiacca,
UCTIOJIB3YTOIIIETO
MHKaNCyJsu"

Hacaenosanne.
[Honumopduszm

[IpakTuyeckas pabota o

teme "Pa3paboTka nepapxuu

KJIaccoB"

Cpenbl OBICTPOI pa3paboTKu
nporpamm. IIpoektupoBanue

uHTEpdeiica moabp30BaTes

0.5
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69

70

71

72

73

74

[IpoextupoBanue
uHTepdelica moap3oBaTens

Hcnonp30Banmne rOTOBBIX
YIPaBISIEMBIX JIEMEHTOB
JUTSI TIOCTPOCHUS
uHTepdeiica

[MpakTudeckas pabora 1mo
teme "Pa3paboTka
IpOrpaMMeI ¢ rpaduuecKkum
uHTepdeiicom”

KonTponbhas pabota 1o
teme "OCHOBBI
00BEKTHO-OPUEHTUPOBAHHOT
0 MporpaMMHUpoBaHus"

N3yuenue BTOporo s3bika
IpOrpaMMHUPOBAHUS

N3yuenue BTOpOro s3b1ka
IIPOrpaMMHUPOBAHUS

Ortansl
KOMITBIOTEPHO-MaTeMaTH4IeC
KOTO MOJICITUPOBAHUS



75

76

77

78

79

JuckpeTusanus npu
MaTeMaTH4eCKOM
MOJIETTUPOBAHUH
HEIIPEPBIBHBIX IIPOLIECCOB.
MopnenupoBaHue ABUKEHUS

[Ipakrudeckas pabora o
teme "MogenupoBaHue
JBYOKCHUS "

MonenupoBanue
OMOJOTHYECKHUX CUCTEM.
[IpakTuueckas pabota mo
teMe "MogenupoBaHue
OHOJIOTNYECKUX cucTeM"

MaremarnuecKkrne MOASIIN B
IKOHOMHKE.
BrraucnourensHbIie
AKCIIEPUMEHTBI C MOAEISIMHU

BeposiTHOCTHBIE MOJIENH.
[IpakTuueckas pabota mo
teMe "HMIMUTaIMOHHOE
MOJIETTUPOBAHHE C MIOMOIIIbIO
mertona Mounte-Kapno"

0.5

0.5
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81

82

83

84

85

Kommnbroreproe
MOJIETIUPOBAHUE CUCTEM
YIpaBJICHUS

O06paboTka pe3ynbTaToB
IKCIIEPUMEHTA

TabnuuHble (pensaLuOHHBIC)
0a3bl JaHHBIX

ITouck, coprupoBka u
(buIbTpays TaHHBIX.
3anpocsl Ha BIOOPKY
JTAHHBIX. 3apOCHI C
napamMeTpamH.
Berrauncnsemsle nmoss B
3arpocax

[Ipakrtudeckas pabora o
teMme "PaboTa ¢ roroBoi
0a3oi maHHBIX"

MuoroTtabau4HbIe 0a3nl
NAaHHBIX. THUIBI CBI3EH
MEXIy TaOJIHUIIaMH.
Bremnuit kmroud.
LlenocTHOCTH 0a3bl JaHHBIX
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87

88

89

90

91

92

93

[Ipakrtuyeckas pabora o
teme "Pa3paborka
MHOTOTaOTUYHOM 0a3bl
JTaHHBIX"

3anpocsl K
MHOI'OTa0JIUYHBIM 0a3aM
JTAHHBIX

[IpakTrueckas pabota 1o
Teme "3anpocel K
MHOTOTa0IUYHOM Oa3e
TAaHHBIX"

SI3BIK yIIpaBIEeHUS JaHHBIMH
SQL
[IpakTuueckas pabora no

Teme "YrpaBieHue TaHHbIMU
¢ MOMOIIBIO s3b1Ka SQL"

Hepensunonnsie 6a3bl
JAHHBIX. DKCIIEPTHHIC
CUCTEMBI

KonTponbhas pabota 1o

teMme "ba3el qaHHbIX"

WNuTepHeT-npunoxeHus
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95

96

97
98

99

100

101

102

[TonsTHE O CcepBepHOU 1
KJIMEHTCKOM JacTIX cauTa.
TexHOJIOTHS «KITUEHT —
cepBep», €€ TOCTOMHCTBA U
HEJIOCTaTKH

OcHoBrI a361ka HTML

[IpakTnueckas pabora no
TeMme "Co3naHue TEKCTOBOU
BeO-CTpaHHIIBI"

OcuosslI a361ka HTML
OcHoBHI a361ka HTML

[IpakTrueckas pabota 1o
teme "Co3nanue
BEO-CTpaHUIIBI,
BKJTIOYAFOIICH
MYJIBTUMEIUITHBIE 00BEKTHI
(pucyHkH, 3ByKOBBIE
JIaHHBIC, BUCO)"

OCHOBBI KaCKaHbIX Ta0JIHII

cruneit (CSS)

[TpakTuyeckas pabota mo
teme "OdopmieHue
CTPAHHUIIBI C TOMOIIIHIO
KaCKaHBIX TaOJInI] CTHIEH"

CueHnapuu Ha sI3bIKe
JavaScript
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104

105

106

107

108

109

Cuenapuu Ha sI3bIKe
JavaScript

®opmbl Ha BeO-CTpaHHULIE

[IpakTnueckas pabora no
teme "OOpaboTKa JaHHBIX

q)opM"

Pa3menienue Bed-caliToB.
VYenyra xocTuHra. 3arpyska
(haiisioB Ha calT

Kanpuposanue.
Hcnpapnenue nepcneKkTrBbl.
l'ucrorpamma. Koppekuus
YPOBHEW, KOPPEKLIMS LBETA.
OO6ecuBeunBaHUE 1IBETHBIX
M300paKeHUI

BBon nzo6pakenutii ¢
WCTIOTB30BaHUEM PA3INIHBIX
U (POBBIX YCTPOUCTB.
[pakTryeckas padbora o
teme "OOpaboTka 1P POBBIX
¢dororpagpuit"

Peryms. Pabota ¢
obnactsimMu. OUABTpPHI.
[Ipaktuyeckas pabora o

0.5

0.5
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111

112

113

114

115

teme "Peryms udpoBbIx
¢dororpaguit"
MHorocnoiinsie
n300pakeHust. TeKCTOBBIC

cion. Macka citost. Kagaiebl.

CoxpaHeHue BBIJICTICHHOU
oOmactu

[IpakTrueckas pabota mo
teme "MHorocioitHbIe
n3o0pakeHus"

[ToaroroBka nirocTpanui

U1t BeO-CaiiToB.
[IpakTrueckas pabota mo
Teme "AHUMHPOBAHHBIE
n3o0pakeHus"

Bekropnas rpaduxka.
Bekropusanus pacTpoBbIX
N300paKeHHM

[IpakTnueckas pabora no
teme "BekTopHas rpaduka

[IpuHUMIIBI TOCTPOECHUS U
pEeIaKTUPOBAHUS
TPEXMEPHBIX MOJEIEH

n

0.5
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117

118

119

120

121

122

123
124
125
126
127
128
129

[Ipakrtugeckas pabora o
teme "Co3anne MpOCThIX
TPEXMEPHBIX MoeIei"

CeTo4HBIE MOJEIIN.
Marepuaist

[IpakTuueckas pabota 1o
teMe "CeTouHble Momgenu"

MopenvupoBanne
HCTOYHHKOB OCBEILICHUS.
Kamepsl

[IpakTnueckas pabora no
teme "Pennepunr"

AJIUTHBHBIE TEXHOJIOTUU
(3D-npunTEpsl)

[TonsTHE O BUPTYyanbHOU
PEIBHOCTH U TIONIOJIHEHHOM
peanbHOCTH

Pa36op 3amanuii [ A
Paz6op 3ananuit T UA
Paz6op 3amanuii [ A
Paz6op 3ananuit [ UA
Paz6op 3amanuii TA
Pa36op 3amannii [ 1A
Paz6op 3ananuii TA

VG U U G G U S U Sy



130
131
132
133
134

135

136

Paz6op 3ananuii TUA
Pa36op 3amannii [ 1A
Paz6op 3ananuii T A
Paz6op 3amanuii [ 1A
Paz6op 3ananuii [T A

O06o061IEHNE U
cCUcTeMaru3anus HpOFpaMMLI
3a 10-11 xmaccel

O06o0061IEHE U
CHCTEeMaru3anus IporpaMMel
3a 10-11 ximaccel

OBIIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

S O G U GG w—

136

36.5






IPOBEPSIEMBIE HA EI'D 10 UH®OPMATUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJBHOMN
ITPOTPAMMBI CPEJTHEI'O OBIIIET'O OBPA3OBAHUSI

Koa nposepsiemoro
TpeOOBaHUS

1.1

1.2

1.3

1.4

1.5

1.6

1.7

IIpoBepsieMble TPeOOBaAaHUA K MPEIMETHBIM Pe3yibTaTaM 0CBOEHUs
OCHOBHOI1 00pa30BaTeJILHON MPOrPaMMbI CPETHETO 00IIEr0 00pa3oBaHMs

3namoe (nonumamu)

[lonnmanue OCHOBHBIX NPUHLMIIOB YCTpocTBa M (YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIlMOHAPHBIX M MOOHMJIBHBIX KOMIBIOTEPOB; TEHJICHIIMN
pa3BUTHsI KOMIBIOTEPHBIX TEXHOJOTH; BIAJCHUE HaBbIKAMU pabOTHI ¢
ONECPALMOHHBIMU  CUCTEMaMM M OCHOBHBIMH BHMJIAaMH IIPOrPaAMMHOIO

obecrieueHus s peleHrs y4eOHbIX 3a1a4 10 BRIOpaHHOM CrieIain3aliu

Hanmune Hpe,Z[CTaBJ'IeHI/Iﬁ 0 0a30BBIX IIpUHIUIIAX OpraHu3aluu H

(YHKIIMOHUPOBaHUS KOMITBIOTEPHBIX CETEN

[ToHnmManue OCHOBHBIX NPUHILMIIOB AMCKPETHU3AlMHU PA3IUYHBIX BHIOB
uH(popMauu

[Tonnmanue 0a30BBIX aNTOPUTMOB OOpPAOOTKM YHCIOBOM M TEKCTOBOM
nHpopManuMu (3amUCh YHUCENl B TO3WIMOHHON CHCTEME CYHCIICHUS,
JEIMMOCTh IIeTBIX YWCEN;, HAaXOXKJCHHE BCEX IMPOCTHIX YHCEN B 33JaHHOM
nrama3oHne; o0padoTka MHOTOPA3PSAHBIX IENbIX YHCEN; aHAIU3 CUMBOJIBHBIX

CTPOK U JAPYTHUX), AITOPUTMOB MTOMCKA U COPTUPOBKHU

3HaHne (bYHKI_[I/IOHaJ'IBHBIC BO3MOXHOCTHU HHCTPYMCHTAJIbHBIX CPCIACTB CPCAbI

pa3paboTKu

Bnagenne OCHOBHBIMHU CBEACHUSIMU O 0azax JaHHbIX, HX CTPYKTYpC,

CpEICTBaxX CO3/1aHus U pabOThl C HUMU

[Tonnmanue BO3MOXXHOCTEH W OTPAaHUYECHHUN TEXHOJOTHUH HMCKYCCTBEHHOTO
UHTEJJIEKTa B  Pa3iMYHbIX oOONacTAX; HaJW4He MpeICTaBiIeHU 00
HCIIOJIb30BaHUHU UH(GOPMAITMOHHBIX TEXHOJIOTU B Pa3IUYHBIX

npogecCHOHANBHBIX cepax
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2.1

2.2
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24

2.5

2.6

BiianeHne TEOpeTHMYECKHMM  amImaparoM, IIO3BOJSIOIIMM  OCYIIECTBIIATH
MIPEACTABJICHUE 3aJaHHOIO HATypaJbHOIO YHCIA B PA3IMYHBIX CUCTEMax
CUMCIICHUS;  BBINOJHATH  HPeoOpa3oBaHUs  JIOTMYECKUX  BBIPAXKECHHUH,
WCIIONIB3YSl 3aKOHbI aireOpbl JIOTHKHW; OMNPEAeNATh KpaTdyallivii MyTh BO
B3BEIICHHOM rpade W  KOJIMYECTBO MyTeH MEXKIy BEpUIMHAMHU

OPUEHTUPOBAHHOTO AIIMKINYECKOTo rpada
Yumems

YMeHHe UCIOJIb30BaTh KOMIIbIOTEPHO-MAaTEMATUUECKUE MOJIEIH ISl aHAJIU3a
00BEKTOB U MPOLECCOB: (HOPMYTUPOBATH II€JIb MOAETUPOBAHUS, BBHIMOIHSITD
aHaJU3 PE3yIbTAaTOB, TIOJIYYEHHBIX B XOJ€ MOJECIUPOBAHUS; OILICHUBATH
aJICKBaTHOCTh ~ MOJICTTM  MOJETHPyeMOMYy OOBEKTY WIIM  TPOIECCY;
MPEACTABIIATH PE3YJIbTAThl MOACIMPOBAHUS B HAMJISATHOM BUJE

YMenue  kimaccUUIMPOBATH OCHOBHBIE  3aJadll  aHajiW3a  JIaHHBIX
(mporHo3upoBaHue, Kiaccuukaius, KiacTepusalus, aHalu3 OTKJIOHEHUN);
MMOHMMATh TOCJENI0BaTeIbHOCTh PEIICHUs 3a/ad aHaju3a JaHHbIX: cOop
MEPBUYHBIX JAHHBIX, OYMCTKA U OIEHKAa Ka4eCcTBa JAHHBIX, BHIOOp M (MJIH)
MOCTPOEHUE MOJIeNH, Mpeodpa3oBaHUe NaHHBIX, BHU3yalIH3allUsl aHHBIX,

WHTEpIIpETAIHs Pe3yabTaToB

YMeHue omnpenensiTh HHPOPMAIMOHHBIA 00bEM TEKCTOBBIX, TpapUUECKUX H
3BYKOBBIX JIaHHBIX MpPH 3a/JaHHBIX MapaMmeTrpax IUCKpPETH3aluu. YMEHHeE
OTIPENENATh CPEIHIOI CKOPOCTh Mepeaun JaHHBIX, OIEHWBATh W3MECHEHHUE
BpEMEHH TMepeaavyn Mpu U3MEHEHHH HH()OPMAIMOHHOTO O00bEMa TaHHBIX H

XapaKTCPUCTUK KaHalla CBA3H

YMeHue CTpOUTHh KOA, OOECIEYMBAIONIMA HAWNMEHBITYI0 BO3MOXHYIO

CpPCAHIOO AJIUHY COO6H.[CHI/I$I pu HM3BECTHOM Y4acTOTE CHMBOJIOB

YMeHue Ucnoib30BaTh NPU PELICHUH 33/1a4 CBOMCTBA MO3MI[MOHHOM 3aIlllCU
YHUCeJl, AJITOPUTMBI IIOCTPOCHMS 3allMCU 4YMCla B IO3ULUMOHHOW CUCTEME
CUMCIICHHS C 3a/laHHbIM OCHOBAaHMEM M IIOCTPOEHHsI 4YMCIA IO CTPOKE,
COJIepKallled 3alliuCh 3TOr0 4YMCJA B MO3ULHOHHOM CHCTEME CUYHUCIIEHMS C
3aJlaHHBIM OCHOBAHHMEM; YMEHHE BBIMIOJHATh apu(MeTHudecKue onepanuu B

TNO3MIIMOHHBIX CUCTEMAX CUUCICHUSA

YMmenue CTPOUTH JIOTHYCCKOEC BBIPAKCHUC B JU3BbIOHKTHBHOM U
KOHBIOHKTHUBHOM HOPMAJIbHBIX (I)OpMaX o 3aJa”HHOM Ta6J'II/II_IC HMCTUHHOCTH,
HUCCIICI0BATh 00acTh UCTHUHHOCTH BbICKa3bIBaHUA, coacpKalero

NEPCMEHHBIC,; p€lIaTh HCCIOKHBIC JIOTUYCCKHUEC YPABHCHUA



2.7

2.8

2.9

2.10

2.11

YMeHue pemars alropuTMHUYECKUE 33Ja4H, CBS3aHHBIC C aHAIN30M rpadoB
(3a1aun  TOCTPOEHUs] ONTHMAJBHOIO IYyTH MEXIy BepliMHamMu rpada,
ONpENENICHUs]  KOJIMYECTBA  PA3IMYHBIX IyTeH MeEXAy BepIIMHAMHU

OPUEHTUPOBAHHOTO AITUKINYECKOTO rpada)

YMeHue HCIoNb30BaTh JEPEBbs NPU aHAIU3€ U IOCTPOCHUU KOJOB M JUIA
MPEICTaBICHNUS apU(PMETUIESCKIX BBIPAKEHUH, MPH PEIICHUH 33734 ITOMCKa
U COPTUPOBKH; YMEHHUE CTPOUTH AEPEBO UIPHI IO 3aJAHHOMY aJITOPUTMY;

pa3pa6aTHBaTb 1 000CHOBBIBATh BBIMT'PBIIIHYIO CTPATCTUIO UT'PBI

YMeHMe  aHaJIM3MpOBaTh  ANTOPUTMBI  C  KCIOJAB30BAaHHMEM  TaONIHIL
TPacCUpPOBKH; OINpeAesaTh 0e3 HCHOJIb30BaHUS KOMIIBIOTEpa pPe3yibTaThl
BBIMIOJIHEHNS HECJIOKHBIX IPOrpaMM, BKJIIOYAIOIIMX IUKJIbI, BETBICHUS U

noAIporpaMmel, Ipu 3aJaHHBIX UCXOJAHBIX JaHHBIX

YMeHHe OompenesaTh CIOXKHOCTh M3Y4aeMbIX B Kypce 0a30BbIX aJrOpUTMOB
(cymMmMUpOBaHUE 3JEMEHTOB MacCHBa, COPTUPOBKA MaccuBa, NepeOOpHBIE
QITOPUTMBbI, JIBOMYHBI MOMCK) U MPUBOJUTH IPHUMEPHl HECKOJIbKHX

AJTOPUTMOB PA3HOU CJIOKHOCTH JJIsSI pEIICHUSI OJJHOM 334

Brnanenne yHuBEpCanbHBIM SI3BIKOM TPOTPAMMHUPOBAHUSI BBICOKOTO YPOBHS
(ITackanb, Python, Java, C++, C#), npencraBieHusMu O 0a30BBIX THIAX
JaHHBIX W CTPYKTypax JaHHBIX; YyMEHHE HCIOJb30BaTh OCHOBHBIC
YIpaBIISIONINE KOHCTPYKIIMU; YMEHHUE OCYLIECTBIATh aHAJIN3 MPEATI0KEHHON
IPOTPaMMBI: ONPEACIATh PEe3ylIbTaThl paboThl MPOTPaMMBI MPH 3aJaHHBIX
WCXOIHBIX JAaHHBIX; ONPEACNIATh, P KaKUX HMCXOAHBIX JAHHBIX BO3MOXKHO
MOJYYCHUE YKa3aHHBIX PpEe3yJbTaTOB; BBIABIATH JaHHBIE, KOTOPHIE MOTYT
MIPUBECTH K OIIMOKE B paboTe mporpaMMel; (GopMyIupoBaTh MPEIJIOKEHUS IO

YIAYYIICHHUIO ITPOTrpaMMHOI0 KOJa



2.12

2.13

2.14

YMeHue  peanu3oBBIBATH Ha  BBIOpAaHHOM  JUIsi  W3YYEHHUS  SI3BIKE
nporpamMmmupoBaHusi Bbicokoro ypoBHs (Ilackanbs, Python, Java, C++, C#)
TUIIOBBIE AJTOPUTMbI OOPAOOTKH YMCEN, YHCIOBBIX MOCIIEI0BATEIbLHOCTEN U
MacCHBOB: TPE/ICTABICHUE YUCIIa B BUJE HAOOpa MPOCTHIX COMHOKUTEIIECH;
HaXOXKJCHHE MaKCUMaJbHOW (MUHUMAIIbHOHN) HU(PBI HATYpalbHOTO YHUCIA,
3alMCaHHOTO B CHCTEME CUMCIIEHHUS C OCHOBaHMEM, He MpeBbimaroumm 10;
BBIUMCIIEHHE OOOOIIEHHBIX XapaKTEpPUCTUK 3JEMEHTOB MaccuBa WIH
YUCJIOBOM  TOCJIENOBATEIIbHOCTH  (CyMMBI, TPOU3BEACHHUS  CPEIHETO
apuMeTHyeckoro, MHUHUMAIBHOTO W  MaKCHUMAJbHOTO  DJIEMEHTOB,
KOJTMYECTBA  DJIEMEHTOB,  YIOBIECTBOPSIOMIUX  33JaHHOMY  YCJIOBHIO);
COPTHPOBKY 3JIEMEHTOB MAacCHBa; yMEHHE HCIOIb30BaTh B IPOrpaMMax
JaHHBIE PA3JIMYHBIX THUIOB C YYETOM OIPAaHMYEHUH Ha JAMAlla30H HUX
BO3MOXHBIX 3HAQUEHUW, MPUMEHSTh MPU PEUICHUU 3a7a4 CTPYKTYPbI TaHHBIX
(ciMcku, ClIOBapH, CTEKH, OYepelH, JIEpPEeBbs); MPUMEHSITh CTaHIAPTHBIE U
COOCTBEHHBIE TOANPOrpamMMbl sl 0OpaOOTKM YHCIOBBIX JaHHBIX U
CHUMBOJIBHBIX CTPOK; MCIIOJIb30BaTh MPU Pa3pabOTKe MporpaMm OHOIMOTEKH
MOAIIPOrpaMM; YMEHHME MCIOJIb30BATh CPENCTBA OTJIAJKH IPOrpaMM B Cpelie

MIPOrpaMMUPOBAHUS

YMeHHe HMCIONb30BaTh JIEKTPOHHBIE TAOMUIIBI [T aHAJIN3a, IPEACTaBICHUs
u 00paboTKM AAHHBIX (BKJIOYas BbIOOP ONTHMAJIbHOIO pEHIeHMs], MOA00p
JUHUM TPEHJa, pelIeHHE 3ajad MPOTHO3MPOBAHMUSA); YMEHHUE HCIOJIb30BaTh

TaOJIUYHBIC (peJ’IfII_II/IOHHBIG) 0a3bl JaHHBIX U CIIPABOYHBIC CUCTCMbI

YMeHue OpraHu30BBIBaTH JUYHOE WH(POPMANMOHHOE TMPOCTPAHCTBO C
WCIIONB30BAaHUEM PA3JIMYHBIX CPENCTB IUGPOBBIX TEXHOJOTHIA, MOHUMaHHE
BO3MOXKHOCTEH IM(PPOBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, HU(MPOBBIX

o0Opa3oBareIbHBIX CEPBUCOB



IHEPEYEHD 2JIEMEHTOB COAEPKAHUS, IITPOBEPAEMbIX HA
EI'S 10 HTHO®OPMATUKE

Kon

1.1

1.2

1.3

1.4

1.5

1.6

2.1

2.2

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

[Mu¢poBas rpaMOTHOCTH

OcHoBHbBIE TCHACHIUHN PAa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapaHHeHLHBIe
BBIYHCIICHHUA. MHOFOHpOH@CCOpHHC CHCTCMBI. PaCHpe,I[eJ'IéHHI)IG BBIYHCIINTCIIBHBIC

CUCTEMBI M 00pabOoTKa OOJIBININX TAHHBIX

[TpuHIMOBI TOCTPOEHHWsT M anmapaTHble KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
Ceresble npotokonbl. Cers UHTepHeT. Anpecanus B cetu MutepHeT. IlpoTokoms
creka TCP/IP. Cucrema nomeHHbix uMEH. Pasnenenue IP-cetm Ha moxcetn ¢

MMOMOIILI0 MACOK MOACETeH

@aiinoBas cuctema. [lonck B (aiinoBoil cucteme. IlpuHIMIIBI pa3melieHUs U
UMEHOBaHMs (pailyioB B poaroBpeMeHHoN namstu. 111abiaoHbl 1uid onucaHus rpymni

(aiinoB

CKOpOCTB nepcaadyun JaHHBbIX. 3aBHCUMOCTH BpPCMCHHU nepcaaiuunu oT

MH(OPMAIIMOHHOTO 00bEMA TAHHBIX U XapaKTePUCTUK KaHasa CBSI3U

udpoBanue nanHbIX. CHUMMETpUYHble U HecuMMeTpuuHble UGl [udps

npoctoii 3amensl. [udp Lesaps. Hudp Bwkenepa. Anroputm mudpoBanus RSA

Kozpl, nmo3Bonsroniue oOHapy>KUBaTh M UCIPABIATh OIIMOKH, BO3HHUKAIOIIUE IPH
nepenade naHHbIX. Paccrosnue Xsmmunra. KonupoBaHue ¢ MOBTOpeHUEM OHUTOB.

Koxapr XoMmMmunra

TeopeTnueckre 0CHOBBI HH(POPMATUKH

JlBonyHoe konupoBaHue. PaBHOMEpHBIE M HEepaBHOMEpHbIE KOabl. JlekoaupoBaHue
COOOIIIEHUH, 3alMCaHHbIX C MOMOIIBI0O HEPAaBHOMEPHBIX KOJIOB. YcioBue daHo.

HOCTpOGHI/Ie OJHO3HAYHO ACKOAHUPYEMBIX KOAOB C ITIOMOIIBIO ACPCBA

TeopeTrnueckre NOAXOAbI K OLEHKE KonyecTBa HHPpopMauu. EnuHuiibl usmepenus
KoinuyecTBa uHGpopManuu. AnpaBUTHBIA TOAXON K  OICHKE KOJIMYECTBA
uHpopmanuu. 3akoH anauTuBHOCTH MH(popmarmu. Popmyna Xapiu. Mudopmarys

1 BeposATHOCTh. @opmyia [1lenHona
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2.5

2.6

2.7

2.8

2.9

Cucrembl cumuciieHus. Pa3BEpHyTas 3amuch LEIBIX W JPOOHBIX 4YHCENT B
MO3ULIMOHHOM cucteMe cuuciienus. CBONCTBa MO3ULMOHHON 3allUCH  YHUCTA!
KOJTMYECTBO HHU(p B 3alKCH, IPU3HAK JACTUMOCTH YHUCJIa HA OCHOBAaHUE CHCTEMBI
CUHCIIEHUA. AJITOPUTM IEPEBOAA LEJIOr0 Ynciaa U3 P-u4HONM cUCTEMBI CUMCIIEHUS B
JIECATUYHYI0. AJITOPUTM IepeBoAa KOHEYHOW P-MuHOM 1apoOM B JECATUYHYIO.
AJTOpUTM nepeBoa LEIoro Yyucia u3 AeCATUYHON CUCTEMbl CUUCIICHHS B P-nuHy10.
[TepeBon kOHEUHOH necATUYHOW ApoOM B P-muHyro. /[BowyHas, BOCbMepuUYHas U
MIECTHAIATEpUYHAS CUCTEMbl CUHCIICHHSI, CBSI3b MEXIYy HUMHU. ApudMeTHUeCcKue

OIrcpanru B MO3UITUOHHBIX CUCTEMAX CUUCIICHUSA

TpOI/I‘—IHaH YpaBHOBCUICHHAA CUCTEMA CUHUCIICHUA. ,Z[BOI/I'—IHO-)IeCSITI/I'-IHaﬂ CHCTEMA

CUHCJICHHUA

KonupoBanue tekcroB. KommpoBka ASCII. OmgnoOGaiitHbie kogupoBku. CraHmapt
UNICODE. Kommpoka UTF-8. Ompenenenue UHPOPMALMOHHOTO 00BEMaA

TCKCTOBBIX COO6IJ.I€HPII>1

KoaupoBanue wuzobOpaxkenuii. OneHka HHPOPMAIMOHHOTO 00bEMa rpaduyecKkux
JAHHBIX TIPH 3aJaHHBIX Pa3pelIcHUH U TIyOMHE KOAMpOBaHMA IBeTa. l[BeToBbIC
mozmenu. KommpoBanme 3Byka. OneHka HHGOPMAIMOHHOTO 00bEMa 3BYKOBBIX

JAaHHBIX IIPH 3aJaHHBIX 4aCTOTC AUCKPCTU3AlINU U Pa3pAAHOCTH KOOAUPOBAHUA

Anrebpa nmoruku. [loHsTHE  BBICKa3bIBaHUA. BrbIckasbiBaTesnbHBIE — (OPMBI
(mpenukarbl). KBaHTOPBI CyIIECTBOBAHUS U BCEOOIIHOCTH.

Jlornyeckne oneparuu. TaOmuibsl UCTMHHOCTU. Jlorndyeckue  BBIPaKEHHS.
Jlornueckue ToxkaecTna. Jloruueckue onepanny 1 onepanuy HajJ MHO)KECTBAMHU.
3akoHbl  anreOpbl JIOTMKU. OKBUBAJEHTHbIE NPEOOpa30BaHUS  JIOTMUYECKHUX
BbIpakeHU. Jlornueckue ypaBHEHHs U CUCTEMBI YPaBHEHUM.

Jlornyeckue (QyHKUMH. 3aBUCHUMOCTb KOJMYECTBA BO3MOXKHBIX JIOTHUECKHX
(GYHKIMM OT KOJIMYECTBA apIyMEHTOB.

Kanonnveckue opMbl JTOTHIECKUX BBIPAKEHHUH

COBepHIeHHI)IG AU3BIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJIBHBIC q)OpMI)I, AJIrOpUTMBI

HUX IOCTPOCHUA IO Ta6JII/II_Ie HUCTHUHHOCTHU

Jlornueckue  aneMeHTBl B cocTaBe  Kommblorepa. Tpurrep.  Cymmarop.

Muoropa3psaneii  cymmarop. lloctpoeHne cxeM Ha JIOTMYECKUX AJIEMEHTax I0



2.10

2.11

2.12

2.13

2.14

2.15

3aaHHOMY JIOTUYCCKOMY BbIPAKCHUIO. 3anmmMch JIOTHYSCKOTO BBIPpAXKCHUA TII0

JIOTHYECKOU CXeEMeE

Mognenu u wmogpenuposanue. llenn MonenupoBaHMs. AJIEKBaTHOCTb MOJENH
MOJIETUPYEMOMY 00BEKTY WU npoueccy. dopmannzanus NpuKIaIHbIX 3a1ad.
IIpencraBnenue pe3ynbTaToB MOJEIUPOBAHHUSA B BHJE, YIOOHOM IJIsl BOCHPHUSATHS

qeloBeKoM. [ padudeckoe npeacTaBiIeHne JAHHBIX (CXeMBI, TaOIHIIbI, TPapUKN).

[IpencraBnenue 1enabIX YUCET B MaMITH KOMIbIoTepa. OrpaHUYeHHOCTH Jrana3oHa
YyyCeJl NMPU OTPAHUYCHUM KOJIMYECTBA pa3pAnoB. llepenonHeHue pa3psIHON CETKH.
Be33HakoBbIe M 3HAKOBBIC JaHHBIC. 3HAKOBLIN OUT. JIBOMYHBIN JOMOJHUTEIBHBIN KO
OTPUIIATENILHBIX YHCEIL.

[ToOuTtoBsie ornyeckue onepanuu. Jloruueckuil, apupmMeTHUECKUN U TUKITNIECKUI

casury. [lIudpoBanue ¢ momoIso MOOUTOBON oreparun «uckiodaromee NI

[IpencraBieHne BELIECTBEHHBIX YMCEN B MaMSATH KOMIBIOTEpA. 3Hayallas 4acTh U
NopsIoK yKcia. Jnama3oH 3HauyeHHW BeUIeCTBEHHBIX yncenl. [Ipobrnembl XxpaHeHus
BEUICCTBEHHBIX YHCEJN, CBS3aHHBIE C OrPAaHMYEHUEM KOJIMYECTBA pa3psaoB.
BeinonHenne onepanuii ¢ BEIIECTBEHHBIMHM YHUCIIAMH, HAKOIUIEHHE OLIMOOK IpH

BBIYMCIICHUAX

I'padpbr. OcHoBHBIE NOHATUA. Buabl rpados. Onucanue rpadoB ¢ TOMOIIBIO MAaTPHIL
CMEXHOCTH, BECOBBIX MAaTpull, CIIUCKOB CMEKHOCTH. PelieHune aaropuTMU4ecKux
3ajia4, CBSI3aHHBIX C aHAJIW30M IpadoB (MOCTPOEHUE ONTUMAIBHOTO IMYTH MEXKIY
BEepIIMHAMU rpada, ONpeleeHue KOIMYECTBA PA3IUYHBIX MyTeH MEXIy

BEpIIMHAMU OPUEHTHPOBAHHOTO allUKIMYECKOro rpada)

HepeBbs. bunapnoe nepeBo. JlepeBbs moucka. CrocoObl o0xoma jaepena.
[IpencraBinenue apupMeTHUECKUX BbIpaKEHUI B Buie naepeBa. lcmonb3oBaHue

rpadoB U IEPEBBEB MPH OMMCAHUN OOBEKTOB H MPOIECCOB OKPYKAIOIIETO MUPa

JluckpeTHble WTPBHI ByX WTPOKOB C MonHOW uHpopmarmeit. [loctpoenue nepesa
nepebopa BapWAaHTOB, ONUCAHUE CTPATETUU WIPsl B TaOMUYHOU (opme.

BuIArpbIIIHbIE U IPOUTPBILIHBIE TO3ULUN. BBIUTPBINIHBIE CTPATETHH



2.16

3.1

3.2

3.3

3.4

3.5

3.6

CpencrBa MCKYCCTBEHHOTO HMHTEIUIEKTa. MneHTH(HKanus M MOMCK M300pakeHui,
pacrio3HaBaHue Jull. VICHoiab30BaHHE METONOB HCKYCCTBEHHOIO HHTEIUIEKTa B
oOyuaromux cucremax. VICrmonp30BaHHE METOIOB HCKYyCCTBEHHOTO WHTEIUICKTA B

pobotorexnuke. Matepuer Bemeit. Heliponusie cetn

ANTOpUTMBI ¥ TPOIPaMMUPOBAHNE

Q@opmanuzanus MNOHATUA anroputma. MammHa ThIOpHHIa Kak YHHMBEpCaJIbHas

MOJIENIb BEIYUCIIEHUN

OrneHka CI0KHOCTH BbIYMCICHHUH. Bpemst paboThl 1 00bEM HCIIONB3yEMON MaMSITH,
UX 3aBUCUMOCTb OT pa3Mepa HUCXOOHBIX JaHHbIX. OIlEHKa acUMITOTHYECKON
CJIOKHOCTH aJITOPUTMOB. AJITOPUTMBI MOJIMHOMUAIBHOM cioxHOCTH. [lepeGopHbie
anroputmsl. [IpuMepsl pa3nUUYHBIX alITOPUTMOB PEIICHHS ONHOW 3a7adu, KOTOpbIE

HMCIOT pa3JIMIHYIO CJIIOKHOCTDH

Omnpenenenne BO3MOXHBIX — PE3YJIbTaTOB  PabOThl MPOCTEHIINX  aNrOPUTMOB
YIOpaBICHUS HWCIOJHUTEISAMH W BBIYUCIMUTENBHBIX aaroputMmoB. OmpeneneHue

MCXO/IHBIX TaHHBIX, IPU KOTOPBIX QJITOPUTM MOXKET J1aTh TpeOyeMblil pe3ynbTar

Anroput™Mbl 00paOOTKM HATypaJlbHBIX YHCEJ, 3alUCAHHBIX B IO3UIIMOHHBIX
cucTeMax CUMCICHMA: pa30MeHHe 3allKCU YUCIa Ha OTAeNIbHbIe IU(PBI, HAXOXKICHNE
CYMMbl M MNpou3BeAeHHUs LUpP, HAXOXKICHWE MaKCHUMaJbHOW (MMHHUMAJIbHOMN)
UQpHI.

[IpencraBnenue uyuciaa B BHUAE HaboOpa MPOCTBIX COMHOXHUTENEH. AJTOpuT™M
OBICTPOTrO BO3BE/IEHUS B CTeneHb. [1oMCK MPOCTHIX UuCeN B 3aJaHHOM JAMana3oHe C

MTOMOIIBIO AJITOPUTMA «perIeTo IparocheHar

MHoropa3spsiHbIe LeNble YHcia, 3aa49H JUIMHHON apu(pMETHKH

SA3pix mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumbl JaHHBIX:
LIEJIOUYHCIIEHHBIE, BELIECTBEHHbIE, CHMBOJIbHBIE, Jornueckue. Berinenus. CrnoxHble
ycnoBus. Llukiel ¢ ycinoBueM. L{UKIIbI O IEPEMEHHOM.

OOpaboTka HaHHBIX, XpaHAMMXCA B ¢ainax. TeKkCTOBbIE W JBOWYHBIC (HaNJIbI.
daiinossle nepeMeHHble ((aiiaoBble yka3arenu). Yrenue u3 ¢aiia. 3anuce B dai.
Paszbuenue 3agaun Ha nmoazanauu. [logmporpammel (porieyphl 1 QyHKITUN).

Hcnons3oBaHue CTaHHapTHOﬁ OMOIIMOTEKH S3bIKa nporpaMMupOBaHUusd



3.7

3.8

3.9

3.10

3.11

3.12

Pexypcusi. PekypcuBHble mponenypsl ¥ (yHKmuu. lcnoip3oBaHue CTeka s

OpraHu3alMy PEKYPCUBHBIX BBI30BOB

UYucnennsle Mmetoabl. TouHoe M npuOImkEHHOE pelieHus 3agadu. YucieHHoe
pellleHne YpaBHEHMHM C NOMOIIbIO Moa0Opa mnapaMmerpa. YHCIEHHbIE METObI
pelieHusl  ypaBHEHM: MeTol mepebopa, METoJ IOJIOBUHHOTO  JICJIEHUS.
[TpubnmxEHHOE BBIYKMCICHHE IJIMH KPUBBIX. Bbluncinenue muiomaznei ¢uryp c
MIOMOIIbI0 YHUCIIEHHBIX METOIOB (METOA MpPSIMOYTOJIbHUKOB, METOJ Tpareuui).
[Touck wmakcumyma (MHUHMMYMa) (QYHKIMM OJHOW TEPEMEHHOH MeETOIOM

IIOJIOBMHHOI'O ACJIICHUA

O6paboTka CHUMBOJIBHBIX JTAaHHBIX. Bcerpoennsie byHKIIUN SI3BIKA
MPOrPaMMHUPOBAHUS 1T 00pPaOOTKM CHMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJACYET KOTMUECTBA TMOSBICHHUI CUMBOJIA B CTPOKE, pa3OueHune
CTPOKM Ha CJOBa MO MPOOEIbHBIM CHMBOJAaM, MOMCK MOJACTPOKUA BHYTPU JaHHOU
CTPOKH, 3aME€HA HAWJEHHOW MOACTPOKH Ha JAPYTYIO CTPOKY. [‘eHepanus Bcex CJIOB B
HEKOTOPOM andasure, YIOBIIETBOPSTIOIIINX 3aJJaHHBIM  OTPAHHYCHUSIM.

ITpeoOpa3oBanue yncia B CHMBOJIBHYIO CTPOKY U OOpaTHO

MaccuBel ¥ TIOCIENOBAaTENLHOCTH  4YHCENI.  BbunciaeHne  0000MEHHBIX
XapaKTEePUCTUK JJIEMEHTOB MAacCHBAa WJIM YHCIOBOHM MOCIEIOBATEIBHOCTH (CYMMBI,
MIPOU3BENICHUS, CPEAHEro apu(MeTHYecKoro, MUHUMAJIbHOTO W MaKCHUMAaJlIbHOTO
AJIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YIOBJIETBOPSIOLUIMX 3aJJaHHOMY YCJIOBHUIO).
JIuHeWHBIE TOWCK 3aJaHHOTO 3HAYCHHUS B MAacCHBE. AJNTOPUTMBI pPabOTHI C
AJIEMEHTaMU MacCUBa C OJHOKPAaTHbIM INPOCMOTpoM MmaccuBa. CopTHpoOBKa
ofHOMepHOro MaccuBa. [IpocTbie MeTOabl COPTHUPOBKM (METOHA Iy3bIpbKa, METO[
BbIOOpa, copTHupoBKa BcTaBkamu). CopTHpoBKa ciMsiHMEM. bbicTpas copTupoBKa

maccusa (anroputM QuickSort). JIBONYHBIH MOUCK B OTCOPTUPOBAHHOM MaCCHUBE

JIByMepHBIE MacCHUBBI (MaTpHIIbl). ANTOPUTMBI 00paOOTKH ByMEPHBIX MAacCHBOB:
3aMoJIHEHUE JIByMEPHOTO YMCIOBOIO MaccHBa IO 3aJlaHHBIM IpaBUJIaM, IOMCK
3JIEMEHTa B JABYMEPHOM MAacCHBE, BBIYUCIIEHHE MAaKCUMyMa (MUHHMYyMa) U CyMMBbI
AIIEMEHTOB JIByMEPHOIO MAaCCHBa, MEPECTAHOBKA CTPOK M CTOJIOIIOB JIBYMEPHOTO

MacCCHUBa

CrnoBapu (accolMaTUBHBIE MAacCCHUBBI, O0TOOpaskeHus1). Xomr-radbmuiel. [TocTtpoenue

aJ'I(l)aBI/ITHO—‘IaCTOTHOI‘O CJIOBapsd AJId 3alaHHOT'O TCKCTa



3.13

3.14

3.15

3.16

3.17

4.1

4.2

Crexkn. AHanuM3  TPaBUIBHOCTH  CKOOOYHOTO  BBIpaXKEHHUS.  BprumcneHue
apu(pMETUYECKOTO BBIPAXKEHHUS, 3aIIMCAHHOTO B MMOCTPHUKCHOH (popme.

Ouepenu. Mcnonb3oBaHue o4epein IJIsi BPp€MEHHOTO XpaHEHUS JaHHBIX

Anroputmbel  Ha rpadax. I[locTpoeHne MHUHHMAJIBHOTO OCTOBHOIO JepeBa
B3BEIICHHOTO CBSI3HOTO HEOPUEHTHpOBaHHOro Tpada. KomuuecTBo pazauyHbBIX
nyTed MeXIy BepUIMHAMU OPUEHTHPOBAHHOTO AlMKIMYECKOro rpada. AIropuTm
JlerkcTpel

[epeBbs. Peanuszanus nepeBa C IMOMOLIBK CCBUIOYHBIX CTPYKTYp. /[IBonuHBIE
(Ounapubie) nepeBbs. [locTpoeHme gepeBa [UIsl 3aJaHHOTO apU(METHUECKOTO
BbIpakeHUs. PexypcuBHbIE anropuTmbl oOxona nepesa. lcrnonb3zoBaHue cTeka H
odepenu st 00xoa aepena

JluHamuueckoe NpOrpaMMHUpPOBAaHME KaK METOJ PELIEHHUsS 3aJad C COXpaHEHHEM
IIPOMEKYTOUHBIX PE3yJAbTaTOB. 3aJaud, PEIIAeMble C IOMOILBIO JAMHAMHUYECKOTO
MPOrPaMMHUPOBAHUSA: BBIYMCICHUE PEKYPCHUBHBIX (YHKIMH, MOACYET KOJIMYECTBA
BapHAHTOB, 33Ja4l ONTUMHU3ALUU

[Tonsitie 00 0OBEKTHO-OPHUEHTUPOBAHHOM MPOTrpaMMHUpPOBaHUH. OOBEKTHI U KJIACCHI.
CaoiictBa 1 MeToAbl 00beKTOB. OOBEKTHO-OPUEHTUPOBAHHBIM aHann3. Pa3zpaboTka
IporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO TMOAXoAa. WHKancymsus,

HaCJICaOBaHHC, HOJII/IMOp(I)I/IL’sM

WNupopmaimoHHble TEXHOIOTUU

Ananu3 gaHHbIX. OCHOBHBIE 3a3Ja4d aHalM3a JIaHHBIX: [POTHO3MpPOBAHUE,
KiIaccuuKkanys, KiacTepu3amnus, aHamu3 oTkJIoHeHWH. [locrmemoBarenbHOCTD
peleHus 3a7ad aHalu3a JAHHBIX: COOp MEPBUYHBIX JaHHBIX, OUYMCTKA U OICHKA
KauecTBa JTaHHBIX, BBIOOp W (MJIM) MOCTPOCHHE MOJENHU, IpeoOpa3oBaHue JaHHbIX,
BU3yalM3alys JAaHHBIX, MHTEpHpeTanus pesyasraroB. IIporpaMMHbIe cpelncTBa U
WHTepHeT-cepBUCH 11 00paOOTKM M MPEACTAaBICHHS NaHHBIX. bonbiime naHHbBIe.
MamunHOe 00yueHne

AHanu3 AaHHBIX C MOMOIIBIO AIEKTPOHHBIX Ta0Mull. Bbruncienue cyMMbl, CpeaHErO
apu(METHYECKOr0,  HauOONbLIero  (HAUMEHBLIET0)  3HAYEHUS  JHAala3oHa.
Bbruucnenne kosdduuuenta kopperasuMM AByX psnoB AaHHbBIX. IlocTtpoenue
CTONIOYATHIX, JIMHEHYATHIX M KPYToBbIX auarpamm. [loctpoenue rpadukoB GyHKIMHA.
ITonOop nuHUM TpeHna, pelleHue 3ajad NpOoTrHO3MpoBaHuA. Pemenue 3amau

OINITUMHU3AIMHU C TIOMOIIBIO SJICKTPOHHBIX Ta6J'II/IL[
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4.4

4.5

4.6

Juckperusanusi pu MaTeMaTUue€CKOM MOJICTUPOBAHUM HEMPEPHIBHBIX MPOIIECCOB.
MogenupoBanue  ABWKEHUS.  MopenupoBaHue ~ OMOJIOTMYECKHX  CHUCTEM.
MaremaTuueckue MOJENIM B SKOHOMHKE. BBIYHCIHUTENbHBIE HKCIIEPUMEHTHI C
monemnsimu.  OOpaboTka  pe3yslbTaToB  AKCIEpUMEHTa. MeToag  HauMEHBIIUX
kBaiparoB. OlEeHKa YHCIOBBIX MApaMETPOB MOJIEITHPYEMBIX OOBEKTOB U MPOIIECCOB.

BoccraHoBiieHre 3aBUCUMOCTEN MO PE3yJIbTaTaM dKCIIEPUMEHTA

Bepoaraoctaeie moaenu. Metoasl MonTe-Kapio. IMuranimonHoe MoenupoBaHue.

CucTeMBl MacCOBOTO O6CJ'Iy>KI/IBaHI/IH

Tabnuunble (pensiuoHHbIC) 0a3bl NaHHbIX. Tabmuia — npeacTaBiIeHUe CBEACHUN 00
ONHOTHIIHBEIX 00BekTax. Ilome, 3ammceh. Karou tabmuiel. Pabora ¢ rorosoii 0asoi
JaHHBIX. 3anojHeHue 0a3bl naHHBIX. [louck, copTupoBka U (UIBTpaLUs JaHHBIX.
3ampockl Ha BBIOOPKY JaHHBIX. 3alpoChl C MapaMeTpaMu. Beruucisemble mois B
3arpocax.

MHorotabnuunblie 6a3bl TaHHBIX. TUIBI CBs3el Mex 1y TabnuiaMu. BHeHMA Kitou.

[lemocTHOCTH 6a3bI TaHHBIX. 3aITPOCHl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX

TekcToBbIi npoueccop. CpeacTsa MOUCKa U aBTO3aMEHbI B TEKCTOBOM IPOLIECCOPE.
CTpyKTypupOBaHHbIE TEKCTOBbIE JOKyMeHTbl. CHOCkuM, oriaBieHue. I[IpaBuia

IIUTHPOBAHUS HCTOYHUKOB U 0hopMiteHus: OnOIrorpaduuaeckux CChlTOK



YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOT O ITPOIECCA
OBA3BATEJ/IbHBIE YYEBHBIE MATEPUAJIBI JIUIAA YYHEHUKA

* Uadopmaruka (B 2 yactsx); 10 kmacc. yrmyonennoe oOyuenue [lonskos
K.1O., Epemun E.A. O061mecTBO ¢ OrpaHU4eHHOIN OTBETCTBEHHOCTHIO
«BHOM. Jlaboparopus 3HaHui»; AKIoHepHoe oomiectBo «M3m1arenscTBo
«IIpocseuieHue

* Undopmaruka (B 2 yactsix); 11 knacc. ymyonennoe ooydenue [TonskoB
K.1O., Epemun E.A. O011ecTBO ¢ OrpaHU4eHHON OTBETCTBEHHOCTHIO
«BUHOM. Jlaboparopus 3HaHui»; AKIoHepHoe o01iecTBo «M3marenscTBo
«IIpocsemenne»

Nudopmaruka. 3agaunuk 10-11 kiace. B 2 yactax. ba3oBblii U yriryOaeHHBIM

YPOBHHU

METOANYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA
Nudopmaruka. YMK nns crapuieit mkossl : 10—-11 kiacebl. YriryOneHHbIM
ypoBeHb. MeTonuueckoe nmocodue Jiyist yuutesns / ABrop-cocraButelib: M. H.

Bboponun. — 3. uzn. — M. : BUHOM. JlaGoparopus

3Hanuil, 2013. — 197 c. : un. ISBN 978-5-9963-1344-0

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET



1. Caiit K.}O. [Tonskona, https://kpolyakov.spb.ru/
2. 3agaum u3 yueOnuka K.}O. ITonskosa u E.A. Epemuna,

https://informatics.msk.ru/course/view.php?1d=666
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