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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo uHpOpMaTHKE Ha YpOBHE CpeaHero oOuiero oOpa3oBaHUs
pa3zpaboTaHa Ha OCHOBe TpeOOBaHMII K pe3yjJbTaTaM OCBOEHHS OCHOBHOIA
o0pa30BaTeNIbHOI MPOrpamMMbl CPETHETO OOIIET0 00pa30BaHus, IPEICTABICHHbIX B
®I'OC COO, a Takxe (penepanbHOil pabodeil mporpaMmbl BOCIIUTAHUS.

[Iporpamma mo wuHpopMaTHKe AaéT TpEACTaBICHHE O LEeJsIX, OoO0IIen
CTpaTeruu OOYy4YeHMs, BOCHHMTAHUS U DPAa3BUTHUA OOYYAIOLUIUXCA CPEICTBAMU
yuebHoro npeamera «MHpopmaTrka», ycTaHaBIMBAaeT 00s3aTENbHOE MPEIMETHOE
coJlepiKaHue, MPeayCMaTpUBaeT €ro CTPYKTYpHpPOBaHHE IO pa3iesiaM M TeMaM
Kypca, OINpeAenseT pachpeleieHue ero mo kiaaccam (rogaMm u3ydeHwus), Aaét
IpUMEpPHOE paclpesielieHne y4eOHbIX YacoB M0 TeMAaTHUYECKUM pasjielaM Kypca U
peKOMEeHAyeMyto (MPUMEPHYI0) MOCIEA0BATEIFHOCTh UX H3YYEHHS C Y4YETOM
MEXMPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKM y4eOHOro mpoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYarOIINXCS.

[TporpamMma o nHPOpPMATHKE OMpPEEseT KOIMUECTBEHHbIE U KaUeCTBEHHBIC
XapaKTepUCTUKH y4eOHOTO MaTepuaa sl KaKAO0ro rojia U3y4eHus, B TOM YHCIe
IUI CONEPKaTeNbHOIO HAIOJIHEHUs Pa3HOro BUIA KOHTPOJIA (IIPOMEXYTOUHOI
aTTecTaluu oOyyaromuxcs, BCEPOCCUHCKUX POBEPOYHBIX pabor,
roCy/apCTBEHHOW UTOroBo# arrectanuu). [Iporpamma no uHbopMaTuke sBIsETCS
OCHOBOW Uil COCTaBIICHHS AaBTOPCKMX Y4Y€OHBIX MporpaMM U Y4eOHHUKOB,
MOYPOUYHOTO IJIAHUPOBAHUS Kypca YUUTEIIEM.

NudopmaTuka B cpeHeM o011ieM o0pa3oBaHUU OTpaKaeT:

CYIIHOCTh HMH(MOPMATHKM KAaK HAy4YHOM AUCHMIUIUHBI, H3ydaromieu
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOKHOCTH aBTOMATU3AlMKA UHPOPMAITMOHHBIX
IPOIIECCOB B Pa3IMYHBIX CUCTEMAX;

OCHOBHbIE ~ 0O0JIaCTM ~ NpHUMEHEHHs  HMH(MOPMATHKH, MpPEXIE  BCEro
uH(GOpPMaIIMOHHBIE TEXHOJIOTHH, YIIPABJICHNE U COLUAIbHYIO chepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep HMHPOPMATUKH W HMHPOPMAIIMOHHOM
JESITEIBHOCTH.

Kypc undopmatuku ans ypoBHSI CpefHero oOIiero o0pa3oBaHUs SIBISAETCS
3aBEpIIAIONIMM 3TallOM HENPEPhIBHOM MOATOTOBKHM OO0YyYalomUXcs B 00JIACTH
uHGOPMATUKU U HUH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH, OmUpaercs
Ha cojep)KaHue Kypca MH()OPMATUKHA YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
OMBIT  TOCTOSHHOTO  TPUMEHEHHS  WHGPOPMAIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH, HaéT TEOPETHUECKOE OCMBICICHHE, MHTEPIPETAU0 U 0000IIeHue
3TOTO OIBITA.

Pesynbpratel U3YUYEHUS y4eOHOro npeaMeTa «Mupopmartukar»
OpUMEHTHUPOBAaHbl HA  MOJY4YEHHE KOMIIETEHTHOCTEH Ui  TMOCJEIyroIen



npo(hecCHOHANBHON JEeATENbHOCTH KaK B paMKax JaHHOW IpeaMeTHOW o0jacTw,
TaK U B CMEXHBIX ¢ Hell oOnacTsax. OHU BKITIOYAIOT B CEOSL:

OBJIAJICHUE KIIIOUEBBIMU MOHITUSMH U 3aKOHOMEPHOCTSIMU, HA KOTOPBIX
CTPOUTCA JlaHHAsl MpeaMeTHas 00JacThb, PacllO3HaBaHUE COOTBETCTBYIOIIUX UM
MPU3HAKOB M B3aMMOCBSI3€H, ClIOCOOHOCTh IEMOHCTPUPOBATH PA3IUUYHBIE MOAXObI
K MU3YYCHHUIO SIBJICHUN, XapaKTEPHBIX I U3ydaeMOn IpeaMeTHONW 00IacTH;

YMEHUE peulaTb THUIIOBbIE NPAKTUYECKHE M TEOPETUUYECKHUE 3aJauH,
XapaKTEepHbIE JUIsl HCIHOJIb30BAHMS METOAOB M HMHCTPYMEHTapus JaHHOU
npeaMeTHON 00J1acTH;

HaJu4yue TPEJCTaBICHUM O JaHHOW MPEeIMETHOW O00JIACTH Kak I€JIO0CTHOM
Teopur (COBOKYITHOCTH TEOPHUIi), OCHOBHBIX CBS3SIX CO CMEXKHBIMU 00JIACTSIMU
3HAHUU.

B pamkax wuzyueHuss HUHPOPMATUKH OOECIEUMBAETCS IieJICHANpPaBIECHHAs
MOJATOTOBKa OOyYaromMXcsi K TNPOJOJDKEHUI0 00pa3oBaHUs B OpraHU3alMsIX
npodecCHoHanTbHOTO 00pa3oBaHMs TIO  CIEIHAIBHOCTSM, HEMOCPEICTBEHHO
CBSI3aHHBIM C IIU(PPOBBIMU TEXHOJIOTHSIMHU, TAKUM KaK MpOTrpaMMHas WHXKECHEPUS,
uHpOpMaIMOHHAsT 0E30MacCHOCTh, MH(POPMAIMOHHBIE CHUCTEMBI M TEXHOJIOTHH,
MOOWJIbHBIE CHUCTEMbl M CE€TH, OOJbIIME J[aHHbIE W MAallMHHOE OOydYeHue,
MPOMBIIICHHBIA WHTEPHET BEUIEH, HCKYCCTBEHHBIM WHTEIUIEKT, TEXHOJIOTUU
OecrpOBOJHON  CBSI3M, POOOTOTEXHHKA, KBAHTOBBIE TEXHOJOTHUH, CHUCTEMBbI
pacnpenei€HHOr0  peecTpa, TEXHOJOTMHA  BUPTYAIBHOM W JIONOJHEHHOMN
pEanbHOCTEN.

OcHoBHas 1e7b u3ydeHust yueOHoro mpeameta «MHbopmaTrka» cpemaHero
ob11ero o6pa3zoBaHus — OOECIeUeHUE JAbHEHIIIEro pa3BUTHS MH(POPMAIMOHHBIX
KOMIETEHIIMA O0O0ydYaromerocs, €ro TOTOBHOCTH K JKU3HH B  YCJOBHSX
pa3BUBAIOIIETOCS MH()OPMALIMOHHOTO OO0IIECTBA M BO3PACTAIOIIEH KOHKYPEHIIMH
Ha pbeIHKE Tpyda. B cBsa3u ¢ stum usydenue uHdpopmatuku B 10-11 kiaccax
JOJDKHO 00€CIIEYUTh:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHUS, OCHOBAHHOTO HA MOHUMAHUHU POJH
nHpopMaTUK, WHOOPMAIMOHHBIX W KOMMYHUKAITMOHHBIX TEXHOJOTHUH B
COBPEMEHHOM OOIIECTRE;

c(hOpMUPOBAHHOCTH OCHOB JIOTHUECKOTO U aJITOPUTMUYECKOTO MBIIILIICHUS;

c(hOpMUPOBAHHOCTh YMEHHH pasznuyaTh (aKkThl W OLICHKH, CpPaBHUBATh
OIICHOYHBIE BBIBOJIbI, BHUJIETh HX CBS3b C KPUTEPHUSIMU OLICHUBAHHUS U CBSI3b
KPUTEPUEB C ONPEIEIEHHON CUCTEMOM IEHHOCTEN, TPOBEPATH HA TOCTOBEPHOCTD U
000011aTh HHpOPMAITHUIO;

c(hOPMUPOBAHHOCTh ~ NPEJACTABICHUA O  BIUSHUM  HUHPOPMALMOHHBIX
TEXHOJIOTM Ha HU3Hb 4YeJOBEKa B OOIIECTBE, I[OHMMAHHE COIUAJIBHOTO,
YKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOTO, IOPUAMYECKOTO, MPHUPOIHOIO,



HPrOHOMHUYECKOTO,  MEAWLUMHCKOITO U (PU3HOJOTHYECKOTO  KOHTEKCTOB
UHGOPMAIIMOHHBIX TEXHOJIOTHI;

NPUHATHE MPABOBBIX U ATHYECKUX ACMEKTOB MH(POPMAIIMOHHBIX TEXHOJIOTHUH,
OCO3HaHUE OTBETCTBEHHOCTH JIFOJICH, BOBJICUYEHHBIX B CO3AHUE U HUCIIOIb30BAHUE
MH(POPMAILIMOHHBIX CUCTEM, PACIIPOCTPAHEHUE UHPOPMALHH;

CO3/IaHH€ YCJIOBUU JUIsl Pa3BUTHUS HABBIKOB y4e€OHOM, MPOEKTHOW, HAYYHO-
UCCIIEIOBATENILCKOM U TBOPYECKOM IESTENbHOCTH, MOTHUBALUK OOYyYaroUIuxcs K
CaMOPA3BUTHIO.

B conepxxanun yuebHoro mpenmera «MHdopmaTtukay BBIIEISIOTCS YETHIPE
TEMaTUYECKUX pa3zela.

Paznen «llu¢poBassi rpamMoOTHOCTBY» ITIOCBAIIEH BONPOCAM YCTPOWCTBA
KOMIBIOTEPOB M JPYTHX OJEMEHTOB LHU(PPOBOTO OKPYXKEHHS, BKIIOYas
KOMIIBIOTEPHBIE CETH, UCIIOJIB30BAHUIO CPEACTB ONEPALIMOHHON CUCTEMBI, paboTe B
cetu MHTEpHET M HCNONB30BAHUID WHTEPHET-CEPBUCOB, HH(DOPMALIMOHHON
0€30MaCHOCTH.

Pasnen «Teopermueckne OCHOBbI HMH(OPMATHKH» BKJIIOYaeT B ceOs
NOHATUWHBIN anmapaT HMH(QOPMATHKH, BOIPOCHI KOAWPOBaHUS HH(pOpMaIHH,
U3MepeHus: MHPOPMALMOHHOTO 00BbEMa [aHHBIX, OCHOBBI aureOpbl JIOTUKH H
KOMITBIOTEPHOI'O MOZEIINPOBAHUS.

Paznen «AaropurMbl M NpOrpaMMHPpPOBAHHE)» HANPABIEH HAa DPA3BUTHE
AJITOPUTMHYECKOTO MBINIICHHS, pa3pab0OTKy aJrOPUTMOB U OLIEHKY MX CJIOKHOCTH,
(opMUpPOBaHKE HAaBBIKOB peaIM3allMd NPOrpaMM Ha fA3bIKaX MPOrpaMMHUpPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen «MHpopMauMoHHBIE  TEXHOJOTMHM»  TIOCBAIIEH  BONPOCAM
NPUMEHEHHS HH(POPMAIMOHHBIX TEXHOJOTUH, PEalM30BaHHBIX B MPHUKIAJHBIX
IIPOTPaMMHBIX IIPOAYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCIE B 3aJa4ax aHaIU3a
JaHHBIX, UCIOJb30BAaHUIO 0a3 JaHHBIX M D3JEKTPOHHBIX TaOJIULl IJIs pELICHUS
IPUKJIAAHBIX 3a7a4.

B npuBenénnom nanee conepxkaHum yueOHoro mpeamera «HHpopmaTukay
KYPCUBOM  BBIJICJICHBl  JIONOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOIAT B
00s3aTeNpHYI0 TPOrpaMMy OOyU€HHs, HO MOTYT OBITh MPEIJIOKEHBI JIJIsI U3YUYCHUS
OTJIEIbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YYarOIIUMCS.

VYrinyOnéHHslii ypoBE€Hb U3y4€HHS HH(POPMATHKH PEKOMEHIYETCS IS
TEXHOJOTHYECKOTO  MpOopuMiIs, OpPUEHTHPOBAHHOIO HA  HHXEHEPHYIO U
UHPOPMAITMOHHYIO C(epbl ACSITeNbHOCTU. YTIyONEHHBIM YpOBEHb W3YyYEHUs
UH(POPMATUKH OOECIEUMBAET: MOArOTOBKY OOY4YarOIUXCsl, OPUEHTUPOBAHHBIX Ha
CHEIMAJIBHOCTH B 001acTh HH(OPMALMOHHBIX TEXHOJIOTUH U HHKEHEPHBIC
CIIELMAJIBHOCTH, y4YacTHE B IMPOEKTHOW M HCCIEHNOBATEIBCKOW JEATEIBHOCTH,
CBA3aHHOM C COBPEMEHHBIMH HAIPaBICHUSAMH OTpacid HUH(YOPMAIIMOHHO-



KOMMYHUKAITIOHHBIX TEXHOJIOTHH, MMOATOTOBKY K YYaCTHIO B OJIMMITHAJAX U CIade
EnuHoro rocymapcTBEHHOTO K3aMeHa TTo HHPpopMaTHKe.

[TocnenoBaTenbHOCTh M3Y4YEHUS TEM B TIpenesiax OJHOTO Toja OO0ydeHus
MOXET OBITh M3MEHEHAa MO YCMOTPEHHUIO YUYUTENsS IpPU TMOJATOTOBKE paboueit
IIPOTrpaMMBbl U TIOYPOYHOTO IJIAHUPOBAHMUSL.

OO0miee 9ucio 9acoB, OTBEACHHBIX A M3ydeHus: nadopmatuku — 204 gaca:
B 10 kmnacce — 102 gacoB (3 yaca B Heneno), B 11 kimacce — 102 gacoB (3 yaca B
HEJIETTIO).



COJEPKXAHUE OBYUYEHUA
10 KITACC

HugpoBas rpaMOTHOCTDH

TpeOoBaHus TEXHUKM O€30MACHOCTH M THUTHMEHbl T1pu  paboTe ¢
KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaMHU HU(PPOBOTO OKPY>KEHUS.

[TpuHIMIBl pabOTHl KOMIBIOTEPOB U KOMIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMATHYECKOE BBIMOJHEHUE MPOTPAMMBI  IIPOIIECCOPOM.
OmnepatuBHas, TOCTOSHHAasT M JOJTOBpeMeHHas mamsaTh. OOMEH JaHHBIMU C
noMouipko muH. KoHTposepsl BHEMHUX yCTpoUCTB. [IpsiMoil 1ocTyn K MaMsTH.

OCHOBHBIE ~ TEHACHUWH  PAa3BUTHUS  KOMIIBIOTEPHBIX  TEXHOJIOTHH.
[TapaiutenbHbie BBIYUCJICHUS. MBHorormpoueccopHsie CUCTEMBI.
CynepkoMmbiotepsl. Pacnpenenénnbpie BbIUNUCIUTENbHBIE CUCTEMBI U 00paboTKa
OonbIIMX JaHHBIX. MOOWIbHBIE IIM(PPOBBIE YCTPOWCTBA M UX pOJb B
KOMMYHHUKAIUAX. Bcerpoennsie KOMIIBIOTEPBI. MUKPOKOHTPOJIIEPHI.
PoGotusupoBanHbie MPOU3BOACTBA.

[TporpamMmmMHoe obecriedeHre KOMIBbIOTEPOB U KOMIBIOTEPHBIX CUCTEM. Bub
IpOrpaMMHOr0 obOecrieueHus: U ux HazHaueHue. OCOOEHHOCTH MPOTPaMMHOIO
oOecrieueHnss MOOWJIBHBIX —ycTpoicTB. IlapamnenbHoe mOporpaMMHpOBaHUE.
CucremHoe mnporpaMMHoe obOecnieueHue. OmepalOHHbIE CHUCTEMbI. Y THUIIMTHI.
HpaitBepsl  ycTrpouictB. HWHCTAUISIUMSA W JOEUMHCTAIUIALMA  NPOTPAMMHOTO
oOecrieyeHus.

daiinoBsie cuctembl. [IpUHIMIBI pa3MelieHUuss U UMEHOBaHUS (DaiijioB B
nosiroBpeMeHHou namsty. [llabmons! 115 onuvcanust rpynn Qaitios.

[Iporpammuoe obecneuenue. JluneH3npoBanue TporpaMMHOro ooecrneyeHus
u uudpoBeix pecypcoB. I[IpompuerapHoe u CcBOOOJHOE MPOTPaMMHOE
obecrnieuenne. Kommepueckoe 1 HEKOMMEPUECKOE MCMOIb30BaHUE MPOTPaMMHOTO
obOecrieueHnss u UUGPOBBIX pecypcoB. (OTBETCTBEHHOCTb, YCTaHABIMBaeMas
3akoHOAaTenbCcTBOM Poccuiickoit denepannu 3a HENPABOMEPHOE HCMOJb30BAHUE
pOrpaMMHOro odecrneyeHus u HuppoBbIX PECYPCOB.

[TpyHIMIIBI TIOCTPOEHHUS U aIlapaTHbIe KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
Ceresble npotokonbl. Cetb MHTEpHET. Anpecanus B cetu MuTepHeT. [IpoTokos
crexka TCP/IP. Cucrema 1OMEHHBIX UMEH.

Paznenenne IP-cetm Ha mojaceTH ¢ MOMOIIBIO Macok Iojcereil. CereBoe
aaMuHuCTpupoBaHue. [lolydeHne NaHHBIX O CETEBBIX HACTPOWMKAX KOMIIbIOTEpA.
[IpoBepka Hamuuusi CBA3U € y3JoM cetd. OmnpeneneHue MaplipyTa JABUKEHUS
ITAKETOB.

Bunet  pestenbHoct B cetu  Murtepner. CepBuchl  MHTepHerTa.
['eonndopMalimoHHble CUCTEMBI. ['€0I0KaIIMOHHBIE CEPBUCHI PEAIbHOTO BPEMEHU



(Hampumep, JIOKauus MOOWJIBHBIX TeNe(dOHOB, OINpeAeNiCHHEe 3arpyKe€HHOCTU
aBTOMAarucTpaseil), ”HTEPHET-TOPTOBIIsA, OPOHHUPOBAHUE OUIETOB U TOCTHHHIL.

['ocynapcTBeHHbIE 3JEKTPOHHBIE CEpBHUCHI U yciayrd. CouuaibHbIE CETH —
OopraHu3alys KOJUIEKTUBHOTO B3auMOACHCTBUS M oOMeHa naHHbIMHU. CereBoi
ATUKET: MpaBuWiia TMOBeleHUs B KubeprpoctpaHcTBe. [IpobiieMa MOIMHHOCTH
nosyueHHOM nHpopmanuu. OTKpBITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOTeHHbIE W IKOHOMHUYECKHE YIPO3bl, CBSI3aHHBIE C MCIIOJIb30BAHUEM
MH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TeXHOJIOTH. O0Iue npoOieMbl 3allUThl
uHdpopmaiuu 1 uHbopmanmoHHOW  Oe3zomacHocTH. CpeacTBa  3alIUThI
uH(pOpMaIlMd B KOMIIBIOTEPAX, KOMIBIOTEPHBIX CETAX U aBTOMATHU3WPOBAHHBIX
uHbOpMalMOHHbIX  cucTemax. IIpaBoBoe obOecrneueHue UHGOPMALIMOHHON
0€30IMacHOCTH.

[IpenoTBpamieHue  HECAHKIIMOHMPOBAHHOTO  JOCTyna K  JIMYHOHU
KOH(DUIeHIIMAIbHON MHPOpMalUU, XpaHAILIEHCS Ha MEPCOHATBHOM KOMIIBIOTEPE,
MOOUJIBHBIX yCTpoiicTBax. BpemoHnocHoe mporpaMMHoe oOecriedeHre M CIocoObI
O0opbObI ¢ HUM. AHTUBUPYCHBIE Nporpammbl. OpraHuzanusi JHUYHOTO apXuBa
uHpopmaruu. Pezepsaoe konupoBanue. [laponpHas 3ammra apxusa.

[udpoBanre nanHbix. CUMMETpUYHBIE U HECUMMETPHUUYHBIE HIUQPHI.
[udper npoctoit 3amensl. Iludp ILesapsa. Iudp Buxkenepa. Anroputm
mmmdpoBanus RSA.

TeopeTnvyeckne 0CHOBbI HH(POPMATHKHU

Nudopmanusi, nanusie U 3HaHus. MHdopmanmoHHbie MpoIecchl B MPUPO/IE,
TEXHUKE M OOIIECTBE.

HemnpepbiBHbIE M JUCKPETHBIE BEIMYMHBI M CcUTHaIbl. Heo0XxoamMocTh
JUCKpeTH3aluu MHGOpMalluu, NpeIHA3HAYCHHOW [UIsl XpaHEHHs, Nepenadyd H
00paboTKu B U(POBHIX CUCTEMAX.

JIBouuHoe KoaupoBaHue. PaBHOMEpHblE U  HEpPaBHOMEPHBIE  KOJBI.
JlexoaupoBaHue COOOIIEHHM, 3aMMCAHHBIX C MOMOIIBIO HEPABHOMEPHBIX KOOB.
Ycnosue @ano. IlocTpoeHne OMHO3HAYHO JEKOAUPYEMBIX KOJOB C MOMOUIBIO
nepeBa. Exunnnbl nuamepenns konudectsa nHopmanmu. AnpaBUTHBIA MOAXOM K
OLIEHKE KOJIM4YeCcTBa MH(OpMALIUH.

Cuctembl cuucinenus. Pa3pépHyTas 3amuch UENbIX U APOOHBIX YHUCEN B
MO3UILIMOHHON cucteMe cuucieHus. CBOWCTBa MO3UIIMOHHOM 3alMUCy  4YHCHA!
KOJIMYECTBO IU(P B 3alUCH, MPU3HAK JEIMMOCTH YHCIa HA OCHOBAHUE CHUCTEMBI
cuMcieHus. AJITOPUTM IepeBoa 1eJIoro uncia u3 P-uuHoi cucTtemMbl CYMCIIEHUs B
JNECATUYHYI0. AJNTOPUTM MepeBoja KOHEYHOM P-uuHON npoOu B AECATHUUHYIO.
ANTOPUTM TMEpeBoja 1IEJIOr0 Yucia M3 JECATUYHOU CHUCTeMbl cuucieHuss B P-
nynyto. llepeBon KoHeuHOW necsaTuyHOM Jnpobu B P-nunyro. [[BouuHas,
BOCbMEpPUYHAS U LIECTHAALIATEPUYHAS CUCTEMbI CUMCIICHHS, CBA3b MEXAY HUMHU.



ApudmeTnueckre omnepandyd B TMO3WIMOHHBIX CHCTEMaxX CUUCICHUA. TpouvHas
YPAaBHOBEILICHHAS CUCTEMA CUUCIIEHUS. [IBONYHO-IECATUYHAS CUCTEMA CUUCIICHUS.

KomupoBanne TtekcroB. KomupoBka ASCII. OpnoOaiiTHBIE KOIUPOBKHU.
Cranmapt UNICODE. Komupoka UTF-8. Omnpenenenne wuHPOpMAITMOHHOTO
00BEMAa TEKCTOBBIX COOOIIIEHUH.

KoaupoBanne  u3obpakenuit. Ouenka uHQOpMAIMOHHOTO  00BEMA
rpaUIEeCKUX TAHHBIX MPU 3aTaHHBIX PAa3peIICHNH U TIIyOMHE KOJAUPOBAHUS IIBETA.
[IBeToBbie MoOmenu. BekTopHoe komupoBanue. DopmaThbl Tpaduyeckux (aiios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OnieHKa HHPOPMAILIMOHHOTO 00BbEMa 3BYKOBBIX JAHHBIX
IIPY 33JaHHBIX YAaCTOTE AUCKPETU3ALNN U PA3PSAHOCTH KOAUPOBAHUS.

Anrebpa noruku. [loHsiTe BBICKa3bIBaHUSA. BbICKasbiBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOpBI Cy111€CTBOBAHUS M BCEOOLTHOCTH.

Jlornyeckue omneparuu. TaOnauIbl MCTUHHOCTH. JlorMueckue BBIPAKEHUS.
Jlornueckne TtoxkaecTBa. JlOKa3aTeabCTBO JIOTMYECKUX TOXKIECTB C IMOMOIIBIO
TaOJIUI ICTUHHOCTH. Jlornueckue onepannu 1 onepanuy HaJ MHOKECTBAMH.

3aKoHbl anreOpbl JIOTUKH. OKBHUBAJEHTHBIE MPEOOPa30BaHUSA JIOTUYECKUX
BbIpakeHui. Jlornueckre ypaBHEHHS U CUCTEMbI YPABHECHHUIA.

Jlornyeckue (GyHKUMU. 3aBUCUMOCTb KOJIMYECTBA BO3MOXHBIX JIOTUYECKHX
GyHKIMI OT KondecTBa apryMeHToB. [1oyiHbIe crucTeMbl TOTHYECKUX (QYHKIUI.

Kanonnueckne  ¢opmbl  jmormdyeckux  BblpaxkeHuil.  CoBeplleHHBIE
JTU3BIOHKTUBHBIE M KOHBIOHKTHBHBIE HOpPMaJibHbIE (DOPMBI, AIrOPUTMbI HX
MOCTPOEHUS MO TAOIUIE UCTUHHOCTH.

Jlornueckue »3yeMEHTBI B cocTaBe Kommbtorepa. Tpurrep. Cymmarop.
MHoropazpsaaubeii cymmaTop. IlocTpoeHue cxem Ha JOTMYECKHX DJJIEMEHTaX IO
3aJJaHHOMY JIOTUYECKOMY BBIPAQKEHHUIO. 3alUCh JIOTMYECKOTO BBIPAXKEHUS II0
JIOTUYECKOM CXEME.

[IpencraBiieHre LENbIX 4YKMCEN B MNaMATH KoMIbloTepa. OTpaHHMYEHHOCTb
JVara3oHa 4YuCel NpPU OrpPaHWYECHHHM KOJIMYECTBa paspsAnos. llepenosHenue
paspsimHOU ceTku. be33HakoBbIe M 3HAKOBBIC JaHHBIC. 3HAKOBBIM OWT. J[BOMUHBIN
JOTIOJIHUTENBHBIN KOJ OTPULIATEIHHBIX YUCET.

[ToGuToBBIE JOTHYECKHE oOmepanuu. Jlorudeckuit, apupMeTHUECKU W
nukinyeckuit  capuru. ludpoBanue ¢ mnoMoupl0 MOOUTOBOM  omnepanuu
«uckimovaromee NI ».

[IpencraBneHne BEHIECTBEHHBIX YMCEI B NAaMATH KOMIBIOTEpa. 3Hadalas
4acTh W MOPSAJOK uucia. Jlmana3oH 3HaA4eHHWI BelleCTBEHHbIX yucen. [Ipobiembl
XpAHEHUSI BEIIECTBEHHBIX YHUCEJ, CBS3aHHBIE C OIPAHUYECHHEM KOJIMYECTBA
pa3psaoB. BreimonHeHune onepanuid ¢ BEHMIECTBEHHBIMM YHCIAMH, HAKOIUICHHE
OIHUOOK TP BBIYUCIICHUSX.



AJITOPUTMBI M TPOrPaAMMHPOBaHUE

Omnpenenenre BO3MOXHBIX Pe3ylbTaTOB palOThl MPOCTEHIIMX aJTOPUTMOB
YIOPABJICHHUSI HCIOIHUTEISIMU M BBIYMCIATEIBHBIX aldroputMmoB. OrmpeneneHue
UCXOAHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET AaTh TPEOyeMbIl pe3yJIbTarT.

Oranbl pemieHUs 3a4ad Ha KoMIbroTepe. MHCTpyMeHTanbHbIE CcpeacTBa:
TPAHCIATOP, OTJIAAUUK, NpoduaupoBUMK. KoMmunsuuss u uUHTEpIpeTanus
nporpamm. BupTyanbHble MalIvHBbIL.

WnTerpupoBanHas cpeaa pa3paOoTku. MeToapl OTIAAKU — MPOrpaMM.
Hcnonp3oBaHue TpaccUpoBOUHBIX Tabmuu. Otnanoussii BbiBoA. IlomiaroBoe
BBIIIOJIHEHHE ITporpaMMbl. Todku ocTaHoBa. [IpocMOTp 3HaueHUl IEPEMEHHBIX.

SA3pik  mporpammupoBanust (Python, Java, C++, C#). Tumnbl naHHBIX:
LEJIOYUCIIEHHbIE, BEIIECTBEHHbIC, CHUMBOJIbHBIE, JIOTMUECKHE. BeTBieHus.
Cnoxubele ycnoBus. Iluxkner ¢ ycimoBueM. [lukiael 1O mepeMeHHOM.
B3anMo3aMeHs€MOCTh  pa3iM4YHBIX  BHJOB  LMKIOB. VHBapuaHT  nMKIIA.
CocTraBneHue 1LUKIA C HUCIOJB30BAHUEM 3apaHEe ONpPENEIEHHOTO WHBAPUAHTA
LUKJIA.

JloxyMeHTHpOBaHue [IPOrpaMM. Hcnonp3oBanne KOMMEHTapUEB.
[ToaroroBka onucaHus IPOrpamMMbl U HHCTPYKLUU JJIS ITOJIb30BATEN.

AAroput™Mbl 00pabOTKH HATypaJIbHbIX YHCEJ, 3allUCAaHHBIX B MO3ULIMOHHBIX
CHUCTEMaX CUHMCJICHHA: pa30MeHHe 3amuch 4YHhClia Ha OTACNbHbIE LUDPHI,
HaXO0XJIEHWE CYMMBl M TMpOU3BEACHUA UU(pP, HAXOKACHUE MaKCUMaJbHOU
(MUHUMAaTBHOW) UG PHI.

HaxosxaeHue Bcex NMPOCTBIX YUCEN B 3aJlaHHOM JuarasoHe. [IpencraBinenue
yucia B BUJIe HA0Opa MPOCTBIX COMHOKUTENEH. ANTOpUTM OBICTPOTO BO3BEACHHUS
B CTEIICHb.

O0paboTka JaHHBIX, XpaHAIIUXCS B Qaitnax. TekcToBbIe U ABOMYHBIC (DAIIBI.
daiinoBeie TIepeMeHHbIC (daiioBbie ykazarenu). Urenue u3 daiina. 3anuch B
Gaii.

Pazbuenue 3amaun Ha nmoazanaun. [loxmporpammel (mporeAypsl U GYHKIIAHN).
Pexypcus. PexypcuBHbie 00bekThl ((ppakransl). PexypcuBHbIE mpolenypbl H
¢ynkun. Mcnonb3oBanue cTeka A OpraHU3alii PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CcTaHAAPTHOW OMOJMOTEKM S3bIKa IPOrPAMMHPOBAHMSL.
[Tonkmtouenne  OMONMOTEK  MOANPOTrPAMM  CTOPOHHUX  MPOU3BOJIUTENEH.
Moy bHBIN OPUHIUIT TIOCTPOEHUS ITPOTPAMM.

Uucnennsle MeTonbl. TouHOe M NPUOMMHKEHHOE peLICHHs —3aJauu.
YucneHHble METObl PEILIEHUS] YpaBHEHUI: MeTOoA nepebopa, METO MOJIOBUHHOTO
nenenus. [lpubmmxk€HHOE BBIUKMCICHHE JUIMH KPUBBIX. BhIUuMclieHHWE TUIoIaien
Guryp ¢ MOMOIIBI0 YHMCIEHHBIX METOJOB (METOJX MpPSIMOYTOJIBHUKOB, METOJ



Tpaneuuii). Ilonck makcumyma (MuHUMYMa) (YHKUIMHA OJHOM TMepeMeHHOH
METO/IOM MTOJIOBUHHOTO JIEJICHHUS.

OOpaboTKka CHMBOJBHBIX JIaHHBIX. BcCTpoeHHBIE  (QYHKIIMM  S3BIKA
IpOrpaMMUPOBaHUs sl 0OpaObOTKH CUMBOJIBHBIX CTPOK. AJTOpPUTMBI 00pabOTKU
CHMBOJIBHBIX CTPOK: MOJACYET KOJMYECTBA IIOSABICHUN CHUMBOJAa B CTPOKE,
pa30HeHne CTPOKM Ha CJIOBa IO MNPOOETbHBIM CHMBOJIAaM, MOUCK MOJCTPOKU
BHYTPU JAaHHOM CTPOKHM, 3aME€HAa HAWJICHHOM IMOJCTPOKM Ha JPYTYHO CTPOKY.
['eHepanys Bcex CIOB B HEKOTOpPOM ayipaBUTE, YAOBIECTBOPSIOUIMX 3alaHHBIM
orpanundeHusM. [IpeoGpazoBanue yncia B CHMBOJIbHYIO CTPOKY U OOpaTHO.

MaccuBbl W MOCHEIOBATENBHOCTA 4YHCeN. Bbruucienne 0000mIEHHBIX
XapaKTEPUCTHUK JIEMEHTOB MACCHBA WMJIM YUCJIOBOM MOCIEA0BATEIbHOCTU (CYMMBI,
IPOU3BENEHUS, CPEAHEro apu(pMETHUYEeCKOro, MUHUMAIbHOTO U MaKCHUMaJbHOTO
AJIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 3aJlaHHOMY YCIIOBHIO).
JIvHEeNHbIM MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CoptHpoBKa 0HOMEpPHOro Maccupa. [IpocTeie METOABI COPTUPOBKU (METOA
nmy3bIpbKa, METOJ BBIOOpa, COPTUpPOBKA BCTaBKaMu). COPTHPOBKA CIIHUSHHUEM.
brictpas coptupoBka wmaccuBa (amroputm QuickSort). /IBomuHbIii mTOHMCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIByMepHbIe MacCuBbl (MaTpullbl). AJTOPUTMBI OOpPaOOTKH JIBYMEPHBIX
MaCCHBOB: 3aII0JHEHUE JBYMEPHOTO YMCIOBOIO MACCHBA I10 3aJaHHBIM IPaBHIIAM,
MOUCK 3JIEMEHTa B JBYMEPHOM MACCHBE, BHIUYUCIECHHE MAKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOIO MAacCCHBa, IEPECTAaHOBKA CTPOK U CTOJOIIOB
JBYMEPHOI'O MacCHUBA.

HNudopmManuoHHbIE TEXHOJIOT U

TexcroBeiii mponieccop. PenmaktupoBanme u ¢opmarupoBanue. I[IpoBepka
opdorpapuun u rpammaruku. CpeacTBa NMOHMCKa M aBTO3aMEHbl B TEKCTOBOM
npoueccope.  HMcnons3oBanue  ctwiieil.  CTpyKTypUpOBaHHBIE  TEKCTOBBIE
nokymeHThl. CHocku, ornaBieHue. KosuiekTuBHas paboTa € JIOKYMEHTaMH.
HNHCTpyMEHTBI pelieH3UpOBaHUsI B TEKCTOBBIX Mporeccopax. OOmayHble CEPBUCHL.
JlenoBast mepernmcka. Pedepar. I[lpaBunma 1uTHpOBAaHUS HMCTOYHUKOB W
opopmiienus Oubnuorpaduvecknx ccbuiok. OdopmiieHHe CHUcKa JUTEPaTypHI.
3HAKOMCTBO C KOMITBIOTEPHOM BEPCTKOM TEeKCTa. TeXHUUYECKHE CpEe/ICTBA BBOJAA
TekcTa. Cnenuanu3upoBaHHBIE CPEACTBA PEAAKTHPOBAHUS MATEMaTUYECKHUX
TEKCTOB.

AHnamu3 naHHbIX. OCHOBHBIE 3a/1aUd aHajdW3a JAHHBIX: MPOTHO3HPOBAHHUE,
Kiaccuukanus, KiacTepusanus, aHaiu3 OTkKIOHeHuH. IlocimenoBaTenbHOCTD
pelieHus 3aja4y aHajiu3a JAaHHBIX: COOp MEPBUYHBIX JaHHBIX, OUUCTKA M OLEHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOCHUE MOJEIH, MPeoOpa3oBaHUE JAHHBIX,
BU3YyaJIM3alUs JaHHBIX, HHTEpIIpeTauusl pe3yiabTaToB. [IporpammHuble cpencTtBa u



WHTEPHET-CEPBUCHI 1T 00paOOTKM W TIPEACTABJICHUS TaHHBIX. bosbiue maHHbIe.
Marmmanoe o0yuenue. IHTeUIeKTyalbHbIN aHAIn3 JaHHbBIX.

AHanmu3 MaHHBIX C MOMOIIBIO AJIEKTPOHHBIX TAaOIUIl. BhIYMCIeHHE CyMMBI,
cpeaHero apupMeTHIeCKOro, HauOoIbIIET0 (HAMMEHBIIIET0) 3HAUSHUS TUaTia30Ha.
Brruncnenne koadduimenta Koppenasuud JBYX PsAOB JaHHBIX. [locTpoeHwue
CTOJIOYATHIX, JWHEHYATBIX H KPYroBbIX naumarpamm. lloctpoenme rpadukoB
¢bynkuuii. [logbop muHMM TpeHa, peleHne 3a/1a4 MPOTHO3UPOBAHUSI.

Uucnennoe perieHue ypaBHEHMH C TMOMOIIBI0 Toa0Opa TmapamMerpa.
Ontumuzanms Kak NOMCK HAWJIy4YlIIEro penieHus B 3aJaHHbIX ycaoBUsX. [leneBas
byHkiusa, orpaHudeHus. JlokanbHblE W TJ00QJIBHBIN MUHHMYMBI 11€JI€BOU
dbynknuu. Pemenne 3a1ay onTUMHU3aIAN C TIOMOIIBIO 3JIEKTPOHHBIX TAOJIHII.

11 KIIACC

Teopernueckne 0CHOBbI HH(POPMATHKHU

Teopernyeckne MOAXOJbI K OILIEHKE KOJWYECTBA HHPOpMalUU. 3aKOH
aanutuBHOCcTH HH(opmanuu. Popmyna Xaptiau. MHbopmaimss U BEpOSITHOCTS.
®opmyna lllenHona.

Anroputmbl cxatusi maHHbiX. AnroputM RLE. Anroputm Xaddmana.
Anroputv LZW. AJropuTMbl CXKaTusi JaHHBIX C TOTEPSMHU. Y MEHBILICHUE
rIIyOWHBI KoaupoBaHus 1iBeta. OCHOBHBIEC Ujien aroputmoB cxatus JPEG, MP3.

CkopocTh mepenayd JaHHBIX. 3aBUCHUMOCTb BPEMEHHM IME€peladyd OT
nH(OPMAITMOHHOTO O00BEMA JTAHHBIX M XapPAaKTEPUCTUK KaHana CBs3u. [IpudumHbI
BO3HMKHOBEHHUS OIMMOOK Tpu mepenadye AaHHBIX. Kopapl, MO3BOJISIONINAE
0oOHapyXMBaTh W HCIPABIATH OMIMOKH, BO3HUKAIOIIUE MPHU NEpeaaye JaHHBIX.
Paccrosinue Xsmmunra. Koguposanue ¢ moBropenrem 0utoB. Koasl XsMMuHra.

Cuctembl. KoMmoHeHTBl cuctemMbl W uX B3aumopeicTBue. CUCTEMHbIH
s dexT. Yrnpapnenne kak nHGOpPMAIMOHHBIN TIpotiecc. OOpaTHast CBS3b.

Monenu u monenupoBanue. llens monenupoBanus. COOTBETCTBUE MOJETU
MOJICTIUPYEMOMY OOBEKTY WJIM Mpoleccy, Lenau MoaenupoBanus. Gopmanuzanus
MIPUKJIAIHBIX 3a]1a4.

[IpencraBnenne pe3yabTaTOB MOJACIUPOBAHUS B BHUIE, YIOOHOM s
BOCIIPHUATHS yenoBekoM. ['paduueckoe npeacTaBaeHue JaHHBIX (CXEMBbI, TaOIHUIBI,
rpadukm).

['padbl. OcHoBHBIe noHATHS. Buasl rpadgos. Onucanue rpadoB ¢ MoMOIIbIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHI], CIHCKOB CMEXKHOCTU. PemeHue
AITOPUTMUYECKUX 3a7ad, CBSI3aHHBIX ¢ aHaimm3oM rpadoB (MOCTpOEHUE
ONTHUMAJBHOTO TYTH MEXKAYy BepmHaMu Tpada, ompeaeseHne KOJINYeCTBa
pa3MYHBIX IyT€d MEXKIAy BEPLIIMHAMU OPUEHTUPOBAHHOTO AUHUKINYECKOTO

rpada).



HepeBns. bunaproe nepeBo. JlepeBnsi moucka. CriocoOsl 00xoma mepesa.
[IpencraBnenue apupMeTHUECKUX BBIpRXKEHUN B BUAE AepeBa. JUCKpeTHbIE UTPHI
JIBYX UTPOKOB C ToJHOM nHpopmanueit. [loctpoenne nepesa mepedbopa BapuaHTOB,
OMKCAHUE CTPATETUU UTPhl B TAOIUYHOU (popMe. BBIMTPHIIIHbIE U TPOUTPHIIITHBIE
MO3ULINU. BBIUTPBILIHBIE CTPATETUU.

CpencTBa MCKYCCTBEHHOTO0 HMHTEIIEKTa. CepBUCHI MAIIMHHOIO MEpEeBOAa U
pacnio3HaBaHusi yCTHOU peun. KorHUTHBHBIE cepBUCHL. MaeHTH(UKaMUsS U MOUCK
U300paKEeHUIH, pacro3HaBaHue T, Camoo0yyaroiuecs CHUCTEMBL.
M cKyCCTBEHHBI MHTEIUIEKT B KOMIBIOTEPHBIX HMrpax. Mcmosb3oBaHHe METOIIOB
MCKYCCTBEHHOTO MHTEJIEKTa B oOydaroumx cucremax. Mcmosiab3oBaHne METO/I0B
UCKYCCTBEHHOT'O MHTEJIEKTa B poboToTexHuke. MnTepuer Bewei. [lepcnekTuBs
Pa3BUTHS KOMIIBIOTEPHBIX HHTEIUICKTYAJIBHBIX cUCTEM. HelpoHHble ceTu.

AJITOPUTMBI M IPOTPAMMHMPOBAaHHE

Qopmanu3auuss  NOHATHS ~ anroputMma.  Mammnea  TeropuHra  Kak
YHUBEpCAJIbHAsA MOZENb BbruucieHuu. Tesuc Yépua—TwropuHra.

OreHKa CI0XHOCTU BblUMCIeHHUH. Bpems paboTel 1 00BEM HCHOIB3yeMON
naMaTH, WX 3aBUCUMOCTb OT pa3Mepa HCXOJHbIX JaHHbIX. OleHka
ACUMIITOTUYECKON CIIO)KHOCTH  aJITOPUTMOB. AJITOPUTMBI  MOJUHOMHUAIBHOU
cinoxkHoctu. IlepeOopHble anroputmbl. [IpuMepbl pa3iaUUHBIX — AJITOPUTMOB
peleHns OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3INYHYIO CIOKHOCTD.

[lonck mpoOCTBIX 4YMCeN B 3aJaHHOM JHANa3oHE C ITOMOLIBIO AJTOPUTMA
«peuieTo DparocheHar.

MHuoropa3psaHbie Leble Yucia, 3a1a4d JUIMHHONW apu(METUKH.

CnoBapu  (accolaTMBHBIE MACCHBBI, OTOOpakeHHs).  XdII-TaOJHUIIbI.
[Toctpoenue andaBUTHO-YACTOTHOTO CIOBAPS AJIS 33JaHHOTO TEKCTA.

Crexu. AHamu3 TpPaBWIBHOCTH CKOOOYHOTO BBIpaXXECHUSA. BpluncieHue
apu(PpMETUYECKOTO BbIPAKEHHUS, 3alIICAHHOTO B MOCTPUKCHON dopme.

Ouepenu. Mcnonb3oBanue ouepeau 1jisi BDEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbl Ha rpadax. [locTpoeHre MHHMMAaTBbHOTO OCTOBHOTO J€peBa
B3BEIIEHHOTO CBSI3HOTO HEOpUEHTHpoBaHHOro rpada. KommyecTBo paszmuuHbIX
nyTed MeXAy BEepIIMHAMU OPUEHTHPOBAHHOTO AlMKIMYECKOro rpada. Aiaroputm
JlenkcTphl.

HepeBbs. Peanuzanus nepeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUYHBIE
(Ounapubie) aepeBbs. llocTpoenue aepeBa s 3aaHHOTO aApUPMETHUECKOTO
BbIpaxeHHUs. PekypcuBHbIE anropuTMmbl 00xoja nepeBa. Mcmonb3oBaHue cTeka U
ouepeau st 00xona aepesa.

JAuHamuyeckoe NOpOrpaMMHpPOBAHME KaK METOJ pEleHus 3aJad ¢
COXPAaHEHUEM IPOMEXKYTOUHBIX PE3YyJbTAaTOB. 3aJayu, PEIIaeMble C MOMOIIbIO



JTUHAMAYECKOTO TMPOTPAMMHUPOBAHUS: BBIYHCICHUE PEKYPCUBHBIX (DYHKIIHM,
NOACYET KOJIMYECTBA BAPUAHTOB, 3a/1a4d ONTUMH3ALIUH.

[TonsitTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpPOBaHUN. OOBEKTH U
kjaccbl. CBOMCTBA M METO/bI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpamMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJA.
Wukancynsius, HacleqoBaHue, MOIUMOp(hu3m.

Cpenbl  ObicTpoit pa3paboTku mnporpamm. [IpoexTupoBanue uHTEpPeiica
nosib3oBatesst.  Mcrnonp30BaHWE TOTOBBIX — YNPABISAEMBIX  3JIEMEHTOB A
MOCTPOEHUSI HHTEpPeEiica.

O630p  s3bIKOB  mporpammupoBaHusi.  [lonsatue o  mapaaurMax
MpOrpaMMHUPOBAHUSI.

NupopmanuoHHBIE TEXHOJIOTHH

Dtanbl  KOMIBIOTEPHO-MATEMATUYECKOTO0  MOJICIMPOBAHUS: TTOCTAaHOBKA
3ajaud, pa3paboTka  MOJENM, TECTUPOBAaHUE  MOJENIH, KOMIIbIOTEPHBIN
AKCHEPUMEHT, aHAJIU3 PE3yJIbTATOB MOJIECIUPOBAHMUSL.

JuckpeTusanuss Opud MaTeMaTHYECKOM MOJIETMPOBAHUM HEMPEPHIBHBIX
nporeccoB. MopaenupoBanue JBUKEHHS. MojaenupoBaHue —OHOJOTHYECKHX
cucteM. MaremaTuyeckue  MOJIETM B OKOHOMHUKE.  BwlunciurenbHbie
HKCIIEPUMEHTHI C MOJIEIISIMHU.

OOpaboTka pe3yabTaTOB SKCIEPUMEHTA. METOJlT HaMMEHBIINX KBaJpPaTOB.
OuneHka 4YHCIOBBIX NApaMETPOB MOJEIUPYEMBIX OOBEKTOB M  IPOLIECCOB.
BoccranoBieHue 3aBUCUMOCTEN 10 pe3yJibTaTaM SKCIIEPUMEHTA.

BepositHoctHbie Mozenu.  Metoast Monte-Kapno.  MMurtanuoHHoe
MojenupoBaHue. CUCTEMbl MaCCOBOTO OOCTYKUBAHMUS.

Tabmuunbie (pensuuoHHBIE) 0a3bl JaHHBIX. Tabmuia — mpeacTaBICHUE
cBeneHuii 00 omHOTHIHBIX oObekTax. Ilone, 3amuch. Kmorou tabmuiel. Pabora ¢
roroBoil 0a3oil naHHbIX. 3anojiHeHWEe Oa3bl naHHbIX. [louck, copTUpoBKa u
bunbTpanys AaHHBIX. 3ampochl HA BBIOOPKY JTaHHBIX. 3alpocChl C MapaMeTpaMHu.
Brruucnsiembie oss B 3ampocax.

MHuororabnuunble  0a3bl JaHHBIX. THWIBI CBA3EH MEXIy TaOIUIIaMHU.
Buemmnwmii kmrou. [{enoctHOCTS 6a3bl JaHHBIX. 3aMPOCHl K MHOTOTA0IMYHBIM 0a3am
JTAHHBIX.

NuTepHer-niprinoxenus. IIoHsITHE O CEpBEPHOU U KIMEHTCKOM YacTsAX CauTa.
TexHonorust «KJIUEHT — CepBEP», €€ TOCTOMHCTBA U HeAOCTaTKU. OCHOBBI A3bIKa
HTML wu xackamaprix Ttabmurr ctunedr (CSS). Cuenapum Ha si3pike JavaScript.
®opMbl Ha BEO-CTpaHUIIE.

Pa3Mmelienne BeO-caiiToB. Y ciayra XocTuHTa. 3arpys3ka (aiijioB Ha CailT.

BBon n300pakeHui C KCIMONB30BAHWEM PA3IMYHBIX LHU(PPOBBIX YCTPOICTB
(madpoBeIx (oToanmapaToB U MHUKPOCKOTIOB, BHIIEOKAMEp, CKAaHEPOB M JAPYTHUX



ycTtpoicTB). ['padmueckuii pexaktop. Paspemenue. Kagpuposanue. Mcnpasienue
nepcrekTuBbl.  I'mcrorpamma. Koppekuuss  ypoBHEW, KOppeKUMs  ILBETa.
OOecuBeunBaHue 1BETHBIX uU300paxeHuil. Perymsb. Pabota ¢ oOmactsamu.
OUIbTPHI.

MHuorocnoitable n3o0paxeHusi. TekcToBble ciioM. Macka cnos. Kanambl.
CoxpaHneHnue BbleNeHHOW oOsactu. [loaroroBka miumocTpauuid Juisi BEO-CaTOB.
AHUMUPOBAaHHBIE H300PAKEHUSI.

Bektopnas rpaduka. IlpumutuBbel. V3MeHeHHME TOpsSAKa HIIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. ['pynmupoBka. Kpussie. @opMaTel BEKTOPHBIX
pucyHkoB. Mcnonib30BaHue KOHTYpOB. BekTopu3zanus pacTpoBbIX H300paXeHU.

[IpyHOMOBI TOCTPOEHUST M PEAAKTUPOBAHUS TPEXMEPHBIX  MOJACIIEH.
Cerounsle Mojnenu. Marepuanbl. MoaenupoBaHHE HWCTOYHHUKOB OCBELICHUS.
Kameprl. ApautuBnable TexHonoruu (3D-npunrteps). IloHatne o BHUpTyanabHOU
PEaIbHOCTH U JONOJHEHHOM PEeaJIbHOCTH.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
MHO®OPMATUKE (YTJIYBJIEHHBIA YPOBEHB) HA YPOBHE CPE/JHEIO
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE ~ pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOyyJaroumxcsi pyKOBOJCTBOBATbCS CHOPMHPOBAHHON BHYTpPEHHEH moO3UILIMEn
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHWEHTAIli, TIO3UTHUBHBIX BHYTPEHHHUX
yOXKIIEHUH, COOTBETCTBYIOIIMX TPAJUIIMOHHBIM IIEHHOCTSM  POCCHUHCKOTO
00111ecTBa, pacIIMPEHUE KU3HEHHOTO OMNBITA U OIbITa JEATEILHOCTH B Ipoliecce
peanu3aluMyd  CpeACTBaMU  y4eOHOro MpeaMeTa OCHOBHBIX — HaIlpaBJICHHM
BOCIIUTATENBHOU €S TENHHOCTH.

B pesynbrate wu3yueHus HHPOPMATHKH Ha YPOBHE CpPEIHETO OOIIEro
oOpasoBanus y obydarorerocss 0ynyT chOpMHPOBAHBI CICTYIONINE JIMYHOCTHBIC
pe3yabTaThl:

1) rpamaaHCKOr0 BOCIIMTAHMS:

OCO3HaHUE CBOMX KOHCTHUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBaKECHUE
3aKOHa M TPaBOMOpSAAKA,  COOJMIOJEHHE  OCHOBOMOJATAMOIIUX  HOPM
MH(OPMAIMOHHOIO MpaBa U MH(YOPMAITMOHHOM 0€301aCHOCTH;

TOTOBHOCTh MPOTHBOCTOSATH MJICOJOTHU OKCTPEMHU3MA, HAIMOHAINU3MA,
KceHO(poOuu, AUCKPUMHUHALIMKA [0 COLMAIbHBIM, PEIUTHO3HBIM, PACOBBIM,
HAIMOHATHHBIM MTPU3HAKAM B BUPTYAJIbHOM MTPOCTPAHCTBE;

2) NIaTPUOTHYECKOT0 BOCITUTAHUS:

LIEHHOCTHOE OTHOIIIEHHE K UCTOPUUYECKOMY HacCleInIo, 1ocTxReHussM Poccun
B HayKe, UCKYCCTBE, TEXHOJOTHSIX, TOHUMaHUE 3HaUYeHUs NH(POPMATUKH KaK HayKu
B ’KM3HU COBPEMEHHOTO 00OIECTBA;

3) 1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHbBIE PELICHUS,
OPUEHTUPYSICh HAa MOPaJIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHCJIE B
cetu MHTEepHeT;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYas OCTETUKY HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCHPHUHHMMATh PA3JIMYHbIE BUJbI HCKYCCTBA, B TOM YMHCIIE
OCHOBAHHOTO HA MCIIOJIH30BaHUH WH(POPMAITMOHHBIX TEXHOJIOTHUI;

5) pu3u4ecKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH  3JI0POBOTO W Oe3omacHOro  oOpa3a  >KHU3HH,
OTBETCTBEHHOT'O OTHOILEHHUS K CBOEMY 370pOBbIO, B TOM YHCIIE 3a CUET



coOirofeHust TpeOOBaHNN OE30MACHOM IKCIUTyaTallMi CPEACTB HHPOPMAIIMOHHBIX
Y KOMMYHUKAIIHOHHBIX TEXHOJIOTHH;

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K AKTUBHOH JEATEIHbHOCTH TEXHOJIOTUYECKOW W COIMABLHOM
HaIPaBJIEHHOCTH, CTIOCOOHOCTh MHHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEITLHO
BBITIOJTHATH TAKYIO JCSATCIIEHOCTD;,

uHTepec K cdepaM NpodecCHOHATBHON JESITeIbHOCTH, CBS3aHHBIM C
UHPOPMATUKOH, MPOrPaMMUPOBAHHEM U WH(DOPMAIMOHHBIMUA TEXHOJIOTHSIMH,
OCHOBaHHBIMH Ha JOCTH)KCHHMSX HAyKH HH()OPMATHKH W HAyYHO-TEXHHUYECKOTO
nporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oynmymiei mnpodeccuun u
pealln30BbIBATh COOCTBCHHBIC )KH3HCHHBIC TUIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHWUI0O M CaMOOOpa30BaHUIO Ha
NPOTSKECHUH BCEH KU3HU;

7) 3K0JI0THYECKOT0 BOCTIMTAHUS:

OCO3HaHHE TJ00AJIBHOTO XapaKTepa SKOJIOTHUYSCKHUX IMpoOJIeM W TMyTed HX
pelieHuss, B TOM 4YHCIe C YYETOM BO3MOXKHOCTEH  HH(OpPMAIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHIA;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO PAa3BUTHS HAyKH, IOCTIDKEHUSAM HAYYHO-TEXHHYECKOTO Iporpecca
OOIIECTBEHHOW MTPAKTUKH, 32 CUET TOHUMAHHS POJIM HH(POPMAIIMOHHBIX PECYPCOB,
WHGOPMAITMOHHBIX TPOIECCOB W HMH(DOPMAIMOHHBIX TEXHOJOTHH B YCIOBHSIX
1MdpoBoit TpaHchopMaIuu MHOTUX cdep KU3HH COBPEMEHHOTO O0IIECTBA;

OCO3HAaHWE IICHHOCTH HAyYHOU JIESATEIbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
NIPOEKTHYIO M HCCIICA0BATEIBCKYIO ISATEIPHOCTh MHIUBHIYAILHO H B TPYIIIIE.

B mporecce moCTHKEHUS JTMYHOCTHBIX PE3yJIbTATOB OCBOSHUS MPOTPAMMBI
no wuHMOpMAaTHKE y OOYYAIOMIMXCA COBEPIICHCTBYETCS AMOIIMOHAIBHBIN
UHTEIJICKT, MPEANOIaraoumi copMIUpOBaHHOCTS:

CaMOpPETYJIMPOBAHMS, BKJIFOYAIOMIETO CaMOKOHTPOJIb, YMCHHE IPUHHMATh
OTBETCTBEHHOCTh 32 CBOE IMOBEIEHHE, CIIOCOOHOCTh aJalnTHPOBATHCS K
IMOIMOHATEHBIM H3MEHEHHSIM | ITPOSIBIIATH THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMY, BKIIOYAIONICH CTPEMIICHHE K OCTIKEHUIO eI U
yCIexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBAaTh, MCXOIS U3 CBOUX
BO3MOKHOCTEH;

IMIIATHH, BKIIOYAIOIICH CIIOCOOHOCTh MIOHUMATh SMOIIMOHAIBHOE COCTOSIHHE
JIPYTHX, YYUTBIBaTh €r0 TNPU OCYIIECTBICHHMA KOMMYHHUKAIUH, CIOCOOHOCTH K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMATIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTH BBHICTPAaNBATh OTHOIICHUS
C IPYTUMH JIFOJIBMH, 3a00TUTHCS, MPOSBIIATh HHTEPEC U Pa3pemiaTh KOHPIUKTHI.



METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe w3yueHUs HWHPOPMATHKH HA YpPOBHE CpPETHETO OOIIero
obpazoBanusi y oOydaromierocss OyayT chopMHpoBaHbI MeTanpeIMETHBIC
pE3yNbTaThl, OTPAKCHHBIE B YHHUBEPCAIBHBIX YUYCOHBIX JCHUCTBUSAX, & UMEHHO —
MO3HABATEIIbHBIE yYHUBEPCAJIbHBIC y4eOHbIE JEUCTBHS, KOMMYHUKATHBHBIC
yYHHUBEpCalbHbIe Yy4eOHBIC NCWCTBUSA, PETYJIATHBHBIC YHHBEpPCAJIbHBIC YYCOHBIC
JEHCTBYS, COBMECTHAS ICATEIHHOCTb.

Ilo3HaBaTebHbIE YHMBEPCAJIbHbIE YUeOHbIe el CTBUSA

1) 6a30Bble JJOrH4YecKue JAeCTBUSI:

CaMOCTOATENIbHO  (OPMYJIMpPOBaTh M aKTyaJIM3UPOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBIIMBATh CYIIECTBEHHBIN MpPHU3HAK WM OCHOBAHUA [JIsi CpaBHEHUS,
kiaccudukanuy u 00001IeHNMS;

OTpeNeNiATh IeNH JESTeIbHOCTH, 3a/JaBaTh IapaMeTpbl U KPUTEPUU HX
JTOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MMPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSX;

pa3palaTeiBaTh IJIAaH pEIICHUs MPOOJIEMBbI C YUETOM aHaIn3a HUMEIOLIUXCS
MaTepHabHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B IEATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YIHTATOB
1eJIIM, OLIEHUBATh PUCKU MOCIIE/ICTBUI NeSTENbHOCTH;

KOOPAMHUPOBaTH M  BBIMOJHATH paboOTy B  YCIOBHSIX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOJCHCTBHS;

pa3BUBATh KPEaTUBHOE MBIIICHHE IPU PEUICHUN )KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUS:

BJIa/IE€Th HaBbIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHusi npodjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METOOB PEIICHUS! MPAKTHUECKUX 3a7a4, IPUMEHEHUIO
pa3IMYHBIX METOJIOB MO3HAHUS;

OCYILECTBIJIATh PA3IUYHBIE BUIBl JAEATEIBHOCTH IO TOJIYYEHHUIO HOBOTO
3HaHUS, €r0 WHTEpIpeTalrH, NPeoOpa3oBaHUI0O U TMPUMEHEHHIO B Pa3IMYHBIX
y4eOHBIX CHUTyallUsX, B TOM YHCIE MPH CO3AaHUM YYEOHBIX M COLHUATbHBIX
IPOEKTOB;

(dopMHUpOBaTh HAYYHBIN TUI MBIIUICHHS, BJIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHITUSAMHU U METOJIAMH;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B 0Opa30BATENbHOM
JESITEIbHOCTH U KU3HEHHBIX CUTYaIIHsIX;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyaJM3UpOBaTh 3ajaudy,
BBIIBUTATh TUNOTE3Yy €€ pEeLIeHUs, HAXOAUTh apryMEHTHl ISl JOKa3aTelbCTBA
CBOMX YTBEpXJACHUM, 3a]1aBaTh MapaMeTPhbl U KPUTEPUH PEIICHUS;

aHATM3UPOBATh TMOJNyYEHHbIE B XOJE€ pEUICHUs 3aJauyd  pe3yJbTaThl,
KPUTUYECKH OIIEHHWBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;,

OCYILECTBIIATH IIEJIEHANIPABICHHBIM TMMOMCK IepeHOca CPEACTB U CIIOCOOOB
JecTBUS B MPO(PECCHOHATIBHYIO CPEy:;

yMETh TEPEHOCUTh 3HAHMSA B IO3HABATENBHYIO M MPAKTHUYECKYI0 00JacTu
KHU3ZHEJCATEIIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUA U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBbIE WIEH, NpeJiaraTb OPUTMHANIbHbIE TOJXOMbl U PELICHHUS,
CTaBUTb NPOOJIEMBI U 33]]a4H, TOMYCKAIOUINE albTePHATUBHBIC PEIICHUSI.

3) padoTa ¢ nHpopmanmeii:

BJIa/IETh HaBBIKAMH MOJIy4Y€HUsI MHPOPMAIUU U3 UCTOUYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITENIbHO ~ OCYLIECTBJIATH  IOWCK,  aHAIM3, CUCTEeMAaTH3alMI0 U
MHTEpIpeTannio HHPOPMAIMK PA3IUYHBIX BUAOB U POPM IMIPEICTABICHHUS;

co3/laBaTh TEKCThl B pasIUYHBIX (Qopmarax ¢ y4éTOM Ha3HAYEHUS
uHbOpMalluu W LEJeBOW  ayAUTOPHM, BBIOMpas ONTUMaIbHYIO (opmy
NPEICTaBICHNUS U BU3yaIH3aliy;

OLIEHUBATh JJOCTOBEPHOCTh, JIETUTUMHOCTh HH(OpMaIuu, €€ COOTBETCTBHE
IPaBOBBIM ¥ MOPAJIbHO-3TUYECKUM HOPMaM;

UCTOJIBb30BaTh  CPEACTBA  HMH(POPMALMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJOTHM B PEUICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX
3amady  C coOmofeHreM TpeOOBAaHWN HPrOHOMHUKH, TEXHHKH O€30TMacHOCTH,
TUTHEHBbI, pecypcocOepeeHus, TPaBOBBIX W  OTUYECKHX HOPM, HOPM
nH(popMaIIMOHHOM 6€301aCHOCTH;

BJaJe€Th  HABbIKAMU  pAaclO3HABaHMS M 3alIUTBl  MHQpOpMAIUH,
UHGOPMaIMOHHON 06€30MaCHOCTH JTUYHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe 1eiiCTBHUSA

1) oOmenme:

OCYILIECTBIIATH KOMMYHHKAIIMH BO BCEX chepax KHU3HHU;

pacro3HaBaTh HeBepOaJbHbIE CpeAcTBa OOIICHUS, IOHUMATh 3HAYCHHE
COLIMATIbHBIX 3HAKOB, PAcHO3HaBaTh MPEANOCHUIKA KOH(GIUKTHBIX CHUTyallMd u
cMSIr4aTh KOHQIHUKTHL;

BIAJETh  pa3IMYHBIMU  croco0amMu  OOIIEHUS UM B3aUMOJCHCTBUA,
apryMEHTHPOBAHHO BECTH JTUAJIOT, YMETh CMATYaTh KOH(MIUKTHBIE CUTYaIUH;



pa3BEPHYTO U JIOTHYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOIb30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eATeJIbHOCTD:

NOHUMAaTh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHUIYaTbHON
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHH C Y4ETOM O0OIIMX
MHTEPECOB M BO3MOXXHOCTEH Ka)X/I0T0 WieHa KOJIICKTHBA;

OpUHUMATh LEJIM COBMECTHOM  JIEATENIbHOCTH, OPTraHU30BBIBATH U
KOOPJAWHUPOBATh ACHCTBUS IO MX JOCTH)KEHHUIO: COCTABIATH IUIaH JEHCTBUH,
pacrpeniessTh pojid ¢ y4€TOM MHEHHUH Y4YaCTHHUKOB, OOCYXKIAaThb pe3yJbTaThl
COBMECTHOM paboTHI;

OLICHMBAaTh KAaueCTBO CBOEr0 BKJAJa M KaXXJOTO YYAaCTHHKA KOMaHIbl B
o0t pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

npeuiaraTb HOBBIE MPOEKTHI, OLIEHWBATh HJAEU C TO3UIHUUA HOBHU3HBI,
OpPUTHHAJILHOCTH, TPAKTUYECKOM 3HAUUMOCTH;

OCYIIECTBIISAITh [MO3UTUBHOE CTPATErMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYalUsIX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITH MHUITUATHBHBIM.

PerynsiTuBHbBIC YHHBepcaJbHbIe Y4eOHbIe NeCTBUA

1) camoopranu3amnus:

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENBbHYIO NIESTEIbHOCTD, BBISBIATH
po0JIeMBbI, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIEC 3a7a4l B 00pa30BaTEIIbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLIHSIX;

CaMOCTOSITEJIbHO ~ COCTaBJISATh IJIaH pElIeHUs MpoOJeMbl C  y4€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEW U MIPEANOUYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLUsM;

pacimupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEANOYTECHUH;

JieN1aTh OCO3HAHHBINA BBHIOOP, apryMEHTUPOBATH €ro, OpaThb OTBETCTBEHHOCTD
3a pEIICHHUE;

OIIEHHBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBATh (POPMUPOBAHUIO U TMPOSBICHUIO IIUPOKOW 3PYIUIUU B
pasHBIX O0JAacTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA H
KYJbTYPHBII YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHBBI B JIESTEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LEIISAM;

BJaJ€Th HABBIKAMH  [IO3HABATEIbHONW  peQIeKCMH Kak  OCO3HAHMS
COBEpLIAEMBIX JCHCTBHM W MBICIUTEIbHBIX NIPOLIECCOB, UX PpPE3YJIbTATOB U



OCHOBaHUM, UCIOJB30BaTh MPUEMBI pedIeKCUU IS OLEHKU CHUTYyalllH, BhIOOpa
BEPHOT'O PELLICHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PELIEHUS IO UX CHUKEHUIO;

OPUHUMATh MOTHUBBI M apryMEHTbl JPYI'MX IpU aHaJlIu3e pe3yJbTaToOB
NESATEIBHOCTH.

3) npuHATHSA ce0sl U APYTHUX:

OPUHUMATH Ce0sl, MOHUMAsi CBOM HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTbl JPYI'MX IpU aHaJlu3e pPEe3yJbTaToOB
NESITEIbHOCTH;

IpHU3HaBaTh CBOE MIPABO U IPABO APYTUX HA OLIUOKY;

pa3BUBATH CIIOCOOHOCTH TOHUMATh MUP C TIO3UIMH JPYTOro YeI0BEKa.

IMPEAMETHBIE PE3YJIBTATDBI

B npomecce usyuenuss kypca MHPOpMATHKU yriayOnéHHOTO ypoBHs 6 10
Kn1acce oOydarouuMucs OyayT  JOCTUTHYTHI  CIEAYIOIIHME  MpPEAMETHbBIC
pe3yabTaThl:

BIAJICHUE TPEACTABJICHUSIMU O DPOJU WH(MOpPMAIMU W CBSI3aHHBIX C HEU
MPOIIECCOB B TIPUPOJIE, TEXHUKE M OOIIECTBE, MOHATUSIMU «HHGOPMAIIHI,
«MH(QOPMALIMOHHBIN  MPOLECC»,  «CUCTEMa»,  «KOMIIOHEHTBI  CHUCTEMBD,
«cucTeMHbIN A PexT», «MHPOPMAIIMOHHAS] CUCTEMAaY, «CUCTEMA YIIPABICHUS»;

BJIaJ€HUE MeToJaMu TMoucka uHpopmanuu B cetd HWHTepHeT, ymeHue
KPUTHYECKH OIICHUBATh HH(OPMAIIHIO, TOYYSHHYIO U3 ceTH MHTepHEeT;

YMEHUE XapaKTepHU30BaTh OOJBIINE JaHHBIC, TMPUBOJUTH MPUMEPHI
UCTOYHUKOB MX TMOJY4YEHUS W  HANpaBJICHHs  HCIOJb30BAHUS, YMEHHUE
KJaccu(UIIMPOBaTh OCHOBHBIE 3aJaud aHaiu3a JaHHBIX (MPOTHO3UPOBAHUE,
KJIaccu(puKanus, KJIacTepu3alus, aHanm3 OTKJIOHCHHH ), MOHUMATh
MOCIIEA0BATEIBHOCTD PEIICHNUS 3a/1a4 aHAIN3a JAHHBIX: COOp MEPBUYHBIX JAHHBIX,
OUMCTKAa M OIICHKAa KadyecTBa MJaHHBIX, BHIOOp W/WIM TOCTPOCHHUE MOJIENH,
npeoOpa3zoBaHue JaHHBIX, BU3YyaJIU3allMsl TaHHBIX, UHTEPIPETALMs Pe3yIbTaTOB;

NOHMMAHUE OCHOBHBIX MPUHIUIIOB YCTpoMcTBA M (HYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAITMOHAPHBIX U MOOWJIBHBIX KOMIIBIOTEPOB, TCHACHIINA Pa3BUTHUS
KOMITHIOTEPHBIX TEXHOJIOTHH;

BJIaJICHUE HaBbIKAMU PaOOTHI C OINEPALMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJIAMU TIPOTPaMMHOTO oOeclieueHus: il peuieHus ydeOHBIX 3ajad 1o
BBIOpAaHHOM CrielMaIN3allnu;

HAJIMYKE TPEICTABICHUN O KOMITBIOTEPHBIX CETAX U WX POJU B COBPEMEHHOM
MUpE, 0 0a30BBIX MPUHITUIIAX OPTraHU3ANNHA U (PYHKITMOHUPOBAHUS KOMITBIOTEPHBIX
cereid, 00 OOMMX NPUHIUMAX Pa3pabOTKU W (YHKIIMOHUPOBAHUS HHTEPHET-
MIPUJIOKEHUM;



NOHMMaHHUE Yrpo3 UHPOPMAMOHHONW O0€30MacHOCTH, HCIOJIb30BAHHE
METOJIOB W CpPEICTB MPOTUBOACHCTBUS 3THUM YIrpo3aMm, COOJIOJEHHE Mep
0€301MacHOCTH, MPEAOTBPAIIAIONINX HE3AKOHHOE PACTIPOCTPaHEHHE TePCOHATBHBIX
TaHHBIX, COOMI0IeHe TPeOOBaHUN TEXHUKN O€30MacHOCTH ¥ TUTHEHBI IIPH paboTe
C KOMIIBIOTEPAMH U JIPYTMMH KOMIIOHEHTaMH IIU(PPOBOTO OKPYKEHUS, TOHUMaHHE
IPABOBBIX OCHOB HCIIOJIb30BAHUS KOMIIBIOTEPHBIX Mporpamm, 0a3 [OaHHBIX U
paboTsl B cetn IHTEpHET;

NOHMMAaHHE OCHOBHBIX TPUHIMIIOB TUCKPETU3ALUHN pPA3NUYHBIX BHUIOB
uHpOpMaLMK, YMEHHE ONpeAeNsiTh HHPOPMALMOHHBIH O0O0BEM TEKCTOBBIX,
rpaduuecKuX M 3BYKOBBIX JAHHBIX HPU 33JaHHBIX MapaMeTpax TUCKPETHU3allny,
YMEHHE OINpPEACNATh CPEAHIO CKOPOCTh MepeAaud JaHHBIX, OILICHUBAThH
U3MEHEHHE BpPEMEHHM Tepeaauyd MpU HU3MEHEHWH HWH(GOPMALMOHHOTO 00bEMa
JAHHBIX ¥ XapaKTePUCTUK KaHala CBS3H;

yYMEHHUE UCTOJIb30BaTh MPU PEIIEHUH 33/1a4 CBOWCTBA MO3UIIMOHHOW 3amucu
qHcell, aITOpPUTMa MOCTPOCHUS 3aITUCH YHCTIa B MMO3UIIUOHHON CUCTEME CUMCIICHUS
C 3a/IaHHBIM OCHOBAHHMEM U MOCTPOEHUS YHUCIA MO CTPOKE, COAEp KaIlel 3amuch
3TOr0 YHCla B TO3UIIMOHHOM CHCTEME CUMCICHHS C 3aJaHHBIM OCHOBAHHEM,
YMEHHUE BBINOJHATH apU(PMETUYECKHE OIEepalud B IO3UIHOHHBIX CHCTEMax
CUHCJICHUS;

YMEHHE BBITIOJHATh MPEeoOpa30BaHUs JIOTMUECKUX BBIPAKEHUN, HCIOIb3YS
3aKOHBI anreOpbl JIOTUKH, YMEHHE CTPOUTh JIOTUYECKOE BBIPAXKEHHE B
TU3BbIOHKTUBHON M KOHBIOHKTUBHOW HOPMAaJIbHBIX (pOpMax MO 3aJaHHOM Tabuuie
UCTUHHOCTH, HUCCIIE0OBaTh O0JAaCTh MCTHHHOCTH BBICKA3bIBAHMS, COJEPIKAIIEro
IepeMEHHbIE, PelIaTh HECI0KHBIE JJOTMYECKIE YPAaBHEHHS U CUCTEMbl YPaBHEHHIA;

NOHMMaHHE O0a30BbIX aJrOpUTMOB OOpPaOOTKH YHUCIOBOM U TEKCTOBOMU
uHbopMaluu (3aMuch 4KMCeN B MO3UIMOHHON CHUCTEME CUUCIICHUS, HAXOXKICHHE
BCEX MPOCTHIX YKCET B 3aJJaHHOM JIara3oHe, 00paboTka MHOTOPA3PSAHBIX LEbIX
YHCe, aHAIN3 CUMBOJIBHBIX CTPOK M JIPYTHX), allTOPUTMOB TIOMCKAa U COPTHPOBKH,
YMEHHE OIpPeAesTh CIO0XKHOCTh H3Y4aeMbIX B Kypce O0a30BBIX aJrOpPUTMOB
(cyMMUpOBaHHE »JJIEMEHTOB MAacCHBa, COPTHUPOBKA MaccuBa, HepeOOopHbIe
aJITOPUTMBI, TBOUYHBIN MOWCK) U MPUBOAUTH MPUMEPHl HECKOJIBKUX aJrOPUTMOB
Pa3HOM CII0KHOCTH JJIsl pEIICHUs OHOM 3a/1a4H;

BJIaJICHUE YHUBEPCAJIBHBIM S3BIKOM IPOrPAaMMHPOBAHHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpeacraBieHusiMu O 0a30BBIX THMNAX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHHE HCIIOJIb30BaTh OCHOBHBIC  YIPaBIISIOIINE
KOHCTPYKLIMM, YMEHHE OCYIIECTBJISATh aHAIU3 MPEAJIOXKEHHON IMPOrpaMMBbi:
OTIpeNeNATh Pe3yabTaThl pabOThl MPOTPaMMbI IPU 3aJaHHBIX MCXOTHBIX JAaHHBIX,
OTIpeNeNsATh, NPU KAaKUX MCXOIHBIX JaHHBIX BO3MOXKHO MOJyYEHHE YyKa3aHHBIX



pe3yIbTaTOB, BBISBIATH JAaHHBIE, KOTOPbIE MOTYT IMPHUBECTH K OIIHOKE B padoTe
IporpaMMel, GOPMYITHPOBATH MPEATIOKEHHUS M0 YIYUIIEHUIO TPOrPaMMHOTO KOJIa;

YMEHHE CO3/[aBaThb CTPYKTYpUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI H
JI€MOHCTpAIMOHHBIE MaTepHaJIbl C HCIIOJIb30BAHMEM BO3MOKHOCTEN COBPEMEHHBIX
IPOTPaMMHBIX CPEACTB U 00JIAYHBIX CEPBUCOB;

YMEHHE HCIIONIb30BaTh 3JCKTPOHHBIC TAOJHUIIBI 7Sl aHAJIM3a, MPEICTaBICHHS
U 00pabOTKM  JNaHHBIX  (BKJIIOYas  BBIYUCIEHHE  CyMMBI,  CPEIHETO
apu(pMETHYECKOro, HaumOONbIIET0 ¥ HAUMEHBIIETO 3HAYCHWH, pelIeHHE
ypaBHEHHI, BBIOOP ONTHMAJBHOTO PEIICHUs, MOJ0O0p JUHUU TPEHJA, peIIeHUe
3aJa4 IPOTHO3UPOBAHMUS).

B mnponecce u3yuenusi kypca MHPOpMaTHKU YriayOia€HHOro ypoBHsA 6 11
Knacce oOydaromUMuca OyAyT  JOCTUTHYTHI  CIEAYIOIIME  IpEeIMETHBIC
pe3yIbTaTHI:

YMEHUE CTPOUTh HEpPAaBHOMEPHBIE KObI, OMYCKAIOIIMe OJHO3HAYHOE
JEKOUPOBaHUE COOOIIEeH (TPeUKCHBIE KOJbI), HCIOIL30BaTh MPOCTEHUINNE
KOJbI, KOTOpbIE MO3BOJIIIOT OOHAPY>KUBATh U UCIPABIISTh OIIMOKH MPU NEpeaade
JaHHBIX, CTPOUTH KOJ, 00ECTEeYMBAIOUINI HAUMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHUS TPU HW3BECTHOW YacTOT€ CHUMBOJIOB, MOSICHSATH MPUHIIMIIBI
paboThI MPOCTHIX ANTOPUTMOB CKATHUS TAHHBIX;

YMEHHE pelllaTh aJTOPUTMHUYECKHUE 3aJaud, CBSI3aHHbIE C aHAJIM30M rpados
(3a1a4uM  TOCTPOEHHUSI ONTHUMAJIBHOTO TYTH MEXAy BepliMHamMu Trpada,
ONpeNeNeHnsT  KOJNMYECTBAa  pas3iMuYHBIX  MyTed  MEXAy  BepIIMHAMHU
OPUEHTHPOBAHHOIO AIMKINYECKOro rpada), yMeHue UCIONIb30BaTh IEPEBbs MPU
aHamM3e M TOCTPOCHMHM KOJOB M JJsi TPEACTaBICHUS apuPMETHUYECKUX
BBIPXEHUM, IPU pEUICHUH 3a]a4 MOUCKa U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPHI 10 3aIaHHOMY aJTOPUTMY, pa3padaThiBaTh U OOOCHOBBIBATH BBIUTPBIIIHYIO
CTpATETHUIO UTPHI;

yMeHUEe pa3pabaTbiBaThb M pEAIM30BBIBATH B BHIE HporpamMm 0azoBbIe
aJITOPUTMBI, YMEHHUE HCIIOJIb30BAaTh B MPOTpaMMax JAHHBIC Pa3IUYHBIX THUIIOB C
yu4€TOM OTpaHMUYEHHUIl Ha OUana30H UX BO3MOXKHBIX 3HAUYEHUH, MPUMEHITh IpU
pelleHny 3a/1ay CTPYKTYphl JaHHBIX (CIUCKH, CIOBapU, CTEKH, OUEPEaH, IEPEBH),
UCTOIb30BaTh 0a30Bble ONEpalMd CO CTPYKTYpamMH JaHHbBIX, IPUMEHSTH
CTaHJapTHBIE U COOCTBEHHBIE MOAIPOTrPAMMBI JIsI 0OPAOOTKH YMCIIOBBIX JTaHHBIX
U CHMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MpU pa3paboTke mporpamm OHOIHMOTEKU
HNOJMpPOrpaMM, 3HaTh (YHKUIMOHAJIbHBIE BO3MOXHOCTH HWHCTPYMEHTAJIBHBIX
CpPEICTB cpeibl pa3padOTKU, yMEHUE HCIIONB30BaTh CPEICTBA OTIAIKU IPOTPaMM B
cpelie MporpaMMHPOBAHHUS, YMEHHE JOKYMEHTHPOBAThH MPOTPAMMBI;

YMEHHUE CO3JaBaTh BeO-CTPAHUIIBL;



BJIaJICHNEC OCHOBHBIMH CBEJCHHSAMH O 0a3zax JaHHBIX, HX CTPYKTYpeE,
CpeICTBax co3maHus M pabOTBl C HHUMH, YMEHHE WCIIOJIb30BaTh TaOIUYHBIC
(pessimonHbIe) 0a3bl TaHHBIX (COCTABIIATH 3aPOCHl B 0a3aX JAHHBIX, BBITIOJIHSITH
COPTUPOBKY M TIOWCK 3amuceil B 0a3e JaHHBIX, HAMOJIHATH pa3padoTaHHYK 0azy
JTaHHBIX) ¥ CIPABOYHBIE CUCTEMBI;

YMEHHUE HCIIOJIb30BaTh KOMIIBIOTEPHO-MATEMATHIECKHE MOJISIN ISl aHAJIN32
O0BEKTOB W TMPOIECCOB: (HOPMYyITUPOBATh IE€Ib MOJCIUPOBAHUS, BBIIOJIHSITH
aHaJ M3 Pe3yJIbTaTOB, TIOJIYYEHHBIX B XOAE MOJCIHPOBAaHUs, OLECHHUBAThH
COOTBETCTBHE MOJICIU MOJACIHPYEMOMY OOBEKTYy WIIM TPOLECCY, MPEACTABIATH
pe3yJbTaThl MOJICTUPOBAHHMS B HATJISITHOM BUJIC;

YMEHHE OpraHW30BBIBaTh JIMYHOE HH()OPMAIMOHHOE TPOCTPAHCTBO C
UCTIOJIb30BAHUEM  PA3IMYHBIX CPEICTB MHU(MPOBBIX TEXHOJOTHHA, TOHUMAaHHE
BO3MOXKHOCTEH IIM(POBBIX CEPBUCOB TOCYAApPCTBEHHBIX YCIYT, IH(PPOBBIX
00pa3zoBaTeIbHBIX CEPBHUCOB;

NOHUMaHWE OCHOBHBIX MPHUHIAIIOB PabOTHI, BO3MOXHOCTEH M OTPAaHUYCHUS
NPUMEHEHHST TEXHOJIOTUH MCKYCCTBEHHOTO HMHTEJUICKTa B PA3JIUYHBIX 00JACTSX,
HAJIMYKME TMPEJCTABICHU O Kpyre peliaeMbIX 3ajJad MalIHHHOTO OO0YyYeHHS
(pacrio3HaBaHusl, KJIaCCH(OUKAIMA U MPOTHO3MPOBAHUS) HAIMYHE MPEICTABICHUI
00  UCHOJNL30BAaHMU  WHPOPMAIIMOHHBIX  TEXHOJOTMH B  pa3lWYHBIX
npodecCuoHaNbHBIX cepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoiunuecTBo yacos
Ne n/m HaumeHoBaHue pa3iejioB U TeM NPOrPaMMBbI B KonrpoJibHbie IMpakTnyeckue
cero padoTsI padoThI

Pa3nea 1. ludgpoBasi rpaMOTHOCTH
L1 Kommbrotep - yHuBepcaabHOE YCTPOUCTBO 00pabOTKH 4

’ JAHHBIX
1.2 [IporpammHuoe obecrieueHne 5
1.3 KomMmnbrotepHsie cetu 4
1.4 Nudopmanmonnas 6€301macHOCTh 4 2
1.5 KonTponpHas padora Nel 1 1

Uroro no pazgeny 18

Pa3nea 2. Teopernueckue 0CHOBbI HH(POPMATHKH
2.1 [IpencraBnenue nHGOpPMAIUU B KOMITBIOTEPE 14 2
2.2 OcHOBBI anreOpsl JIOTUKU 9 1
2.3 KommnprorepHas apudpmerrka 6 1
2.4 Konrponsnast padora Ne2 1 1

Uroro no pazgeny 30

Pa3nes 3. AnropurmMbl M1 IpOrpaMMHpPOBaHHUe
3.1 BBenenue B mporpaMMupoBaHue 10 0.5
3.2 BcnomoratenbHbIE anropuTMBl 5 2
3.3 YuciaeHHble METOIEI 5 3




34 AAropuT™Mbl 00pabOTKH CUMBOJIBHBIX TAHHBIX 3 1
3.5 AnTOopuTMBI 00pabOTKH MacCHBOB 15 5
3.6 KonTpomnbnas padora Ne3 1

Uroro no pazgeny 39

Pa3nen 4. Un¢opmManmoHHbIe TEXHOJIOTUHN
4.1 O6paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanus gagHbBIX 3

Hroro no pasneny 13

Pa3zgen 5. O0001ieHue U MOBTOPEHUE

Hrorosas koHTpoJbHASA paboTa 1

Uroro no pazgeny 2

OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 23




11 KITIACC

HaumenoBanue KoinuecrBo yacos
Ne /i pa3/iesIoB U TeM Beero Kontponbnbie = IlpakTnyeckue
NPOrpaMMblI padoTsI padoTsbI

Pa3znea 1. TeopeTudeckue 0CHOBbI MH(OPMATHKH
1.1 Mudopmarust 1 uHGOPMALIMOHHBIE MTPOLECCHI 8 2.5
1.2 MoaenupoBaHue 7 2
1.3 KonrponbHas pabota Nel 1 1

Uroro no pazgeny 16

Pa3nes 2. AnropuTmMbl M IpOrpaMMHUpPOBaHHUe
2.1 DneMeHTBI TEOPUU aJTOPUTMOB 4 1
2.2 AropuTMBI U CTPYKTYPBI JaHHBIX 26 10
2.3 OcHOBBI O0BEKTHO-OPUEHTHUPOBAHHOTO ITPOTPAMMHUPOBAHUS 12 4.5
2.4 KonTponbHas padota Ne2 1 1

Uroro no pazgeny 43

Pa3nen 3. Un¢opmMannmoHHbIE TEXHOJIOTUHN
3.1 KoMIbproTepHO-MaTeMaTHYECKOE MOJICIIMPOBAHUE 7 2
3.2 ba3bl jaHHBIX 9 4
3.3 Beb-caiiThl 9 4
3.4 KomnbroTepHast rpaduka 9 5
3.5 3D-moaenupoBaHue 6 3

40

Hroro no pazneny

Pasznean 4. UTorosoe moBropeHue u 00001menune




Hrorosas kKoHTpOJbHASA paboTa

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

38




HOYPOYHOE INTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTpoasu
ble padoThI

IIpakTHye
CKHe
padoThI

Inanupyemasn
aara

Jdara uzyuenus

Pazoen 1. Hugpposan zpamomnocmo

18 uacoe

Tema 1.1. Komnvromep — ynugepcaivnoe ycmpoiucmeo o0padomrku OaHHbIX

4 uaca

TpeboBaHMs TEXHUKH O€30MACHOCTH U TUT'HEHBI
pu paboTe ¢ KOMIIBIOTEpaMH U IPYTUMHU
KOMIIOHEHTaMHU U (PPOBOT0 OKPYKEHHUS

[TpuHIUIBI paOOTHl KOMIIBIOTEPOB U
KOMIIBIOTEPHBIX cucTeM. OOMEH JaHHBIMU C
IIOMOIIBIO IITHH. KOHTpOJI.HepBI BHCUIHUX
YCTPOMCTB. ABTOMAaTHYECKOE BBIMOJIHEHUE
MIpOrpaMMBbl MPOLECCOPOM

OnepartuBHas, IOCTOSTHHAS U JOJTOBpEMEHHAS
namsTh. KOHTpoJIIephl BHEIIHUX YCTPOMCTB.
[IpssMOM HOCTYN K aMSTH

COBpeMeHHHe KOMIIBIOTEPHBIC TEXHOJIOTHHU

Ilpozpammnoe obecneuenue

5 yacoe

[TporpammHuoe obecnieueHre KOMIIBIOTEPOB,
KOMITBIOTEPHBIX CUCTEM U MOOMJIBHBIX YCTPOMCTB

CucteMHOE ITporpaMMHOE 0OecTieueHHeE.
OnepaliuoOHHbIE CUCTEMBI

Yrunutel. [paiiBepsl ycTpoucTs. IlapamnensHoe
mporpaMMupoBanue. MHcTamsimys u
JEUHCTAIUISIINS IPOTPAMMHOTO 00ecTieueHHsI

daiinoBble cucTeMbl. [[pUHINNBI pa3MEnIeHUs 1
MMEHOBaHUs (PaiijIoB B JOJITOBPEMEHHON MaMSITH.
[1TaG0HBI 1)1 ONTMCaHus TPy (ailioB




9. 5 3akoHonarenbcTBO Poccuiickoit denepanyu B
" 001acTH mporpaMMHOT0 00eCTIeYeHHSI U JaHHBIX
Tema 1.3. Komnvromepnwie cemu 4 uaca
[IpuHIMIIBI TOCTPOEHUS U anmapaTHbIE
10. 1. | KOMIOHEHTHI KOMIBIOTEPHBIX ceTeil. CeTeBbie
MIPOTOKOJIBI
11. 2.  Cers Unrepuer
12. 3. Paznenenune IP-ceTn Ha moaceTy ¢ MOMOIIBIO MAacOK
nojacereil. CeTeBoe aAMUHUCTPUPOBAHUE
Bunsr nestensnoctu B cetu MuTepHeT. CepBUCHI
13. 4. Wurepuera. ['ocyqapcTBeHHBIE SIICKTPOHHBIE
CEPBUCHI U YCIYTH
Tema 1.4. Hugpopmayuonnas 6ezonacnocmsp 4 uaca
Nudopmannonnas 6e3onacHoCTs. BpenoHocHbIE
14. 1.  mporpamMmHOe oOecrie4eHne U METOIBI OOPHOBI €
HUM
15. 2. HpaKaneCK'?ﬂ pabora 1o Teme "AHTUBUPYCHBIC
MIPOrPaMMBbI
Opranu3zanys JMYHOTO apXuBa HH(DOPMAIIHH.
16. 3. Pe3epBHoe konupoBanue. [laposbHas 3ammra
apxuBa. [lludpoBanue faHHBIX. AITOPUTM
mudpposanus RSA. Creranorpadus
17. 4, HpaKTI/I‘jeCKaSI pabora o Teme "[lludposanue
JTAHHBIX
Tema 1.5. Konmpononuas pavoma Nel 1 uac
18. 1.  Konrponbhas pabora Nel
Pazoen 2. Teopemuueckue ocnogvl ungpopmamuxu 30 uacoe
Tema 2.1. Ilpeocmaenenue unghopmayuu 6 Komnviomepe 14 uacoe
WNudopmanus, 1aHHBIE ¥ 3HAHUS.
19. 1 WudopmaninoHHble IpoIecchl B IpUPOJIe, TEXHUKE
" mobmectBe. HempepriBHBIE U TUCKPETHBIC
BEJIMYUHBI U curHasibl. Heo0xonumMocTsb




IMCKPETU3aMU HH(OPMALUH, IpeIHA3HAYCHHON
JUIsL XpaHeHus, epeaynd 1 00paboTKu B HU(POBBIX
cucTeMax

JIBonuHoOe KoupoBaHue. PaBHoMepHBIE 1
HepaBHOMEpPHBIE KOJIbl. JlekoaupoBaHue

20. 2. COOOIIEHMIH, 3aITMCAaHHBIX C ITOMOIILI0
HEPaBHOMEPHBIX KOJIOB
Ycnosue @ano. [loctpoeHne 0AHO3HAYHO

21. 3.  jmexogupyeMbIX KOJIOB C IOMOINBIO aepesa. I'pad
An. A. MapkoBa
EnuHuIp u3MepeHus KOMMYecTBa HHPOPMAIIUH.

22. 4.  AndaBUTHBIA OAXO/ K OIIEHKE KOJIMYECTBA
uHpOopMaIu

23. 5. Cuctemsl cuucnenus. [lepeBon uucen u3 ogHoOU
CHCTEMBI CUUCIICHUS B IPYTYIO

2. 6, JIBOWYHasi, BOCbMEPUYHAS U IIECTHAIIATCPUYHAS
CHCTEMBI CUUCIICHUS, CBS3b MEXITy HUMHU

2%5. 7 Apudmernueckue onepanyy B MO3UIIMOHHBIX
CHCTEMaX CUMCIICHUS

2. 3. TpouuHasi ypaBHOBECIIICHHAS] CHCTEMa CUHCIICHUS.
JIBOWYHO-JIECSITUYHASI CUCTEMa CUNCIICHUS

27. 9. KoanpoBanue TekcToB

28. 10. PacTtpoBO€ KOAUPOBAHUE M300paKEHUI

29. 11 [TpakTrueckas padota o Teme "JluckpeTu3amms

" rpaduueckoit unpopmarmn”

[{BeToBBIE MOAENN. BEKTOpHOE KOJUPOBAHUE.

30. 12. ®opmatsl (aiinos. TpéxmepHas rpaduka.
@paxkTanpHas rpaduka
KonupoBanue 3Byka. Onienka nHpOpMaIrMoHHOTO

31. 13. 00BEMa 3BYKOBBIX JaHHBIX [IPU 3aJaHHBIX YACTOTE

JUCKPETU3ALMU U PA3PSIAHOCTH KOJIUPOBAHUS




32.

14.

[TpakTuueckas padota o teme "JluckpeTuzamms
3BYKOBOW MH(poOpManuu"

Tem

a2.2.

Ocnoegwl anzceopul 102uKu

9 yacoe

33.

OcHoBBI anreOphI JIOTHKH . JIOTHYeCKre onepariiu.
TabnuIpl HICTUHHOCTH

34.

Jlornueckue BelpaxkeHus. Jlornueckue ToxAECTBA.
Jl0Ka3aTeNIbCTBO JIOTHYECKUX TOXKAECTB C
MIOMOIIIBIO TaOJIHMIl UCTUHHOCTH

35.

[TpakTtuyeckas padora no Teme «Iloctpoenue u
aHaU3 TaOIMUL ICTUHHOCTH B TaOJIUYHOM
IIPOLIECCOPEN

36.

Jlormueckue Oorncpanru U orcpanuu Hajg
MHO>KECTBaMH

37.

3aKoHBI ANTeOphI TOTUKU. DKBUBAJICHTHBIC
peoOpa30BaHus JIOTHYECKUX BBIPAKCHUH

38.

Jlornueckuie ypaBHEHHs U CUCTEMBI YPaBHEHUI

39.

Jlornueckue GyHKIMHA. 3aBUCUMOCTh KOJTMYECTBA
BO3MOJKHBIX JIOTHUECKUX (QYHKIUH OT KOJUYECTBA
aprymeHToB. I1oJIHbIE CUCTEMBI IOTHYECKUX

byHKIHHA

40.

Kanonnueckue ¢hopMbl TOTHIECKUX BBIPAKESHUN.
COBeleeHHI:Ie JU3BHOHKTUBHBIC U
KOHBIOHKTHBHBIE HOPMaJIbHbIE (POPMBI, AITOPUTMBI
HUX NIOCTPOCHUA 10 Ta6n1/1ue UCTUHHOCTHU

41.

Jloruueckue 31eMEHThI B COCTaBe KOMIBIOTEPA.
Tpurrep. Cymmarop. MHOTOpa3psiiHbI CyMMAaTOp.
[TocTpoeHue cxeM Ha JIOTHYECKUX 3JIEMEHTAX.
3amnuch JIOTUYECKOTO BBIPAXKEHHUS IO JIOTUYECKOM
CXEMC. MI/IKpOCXGMI:I " TCXHOJIOTUA UX
MIPOM3BOJICTBA

Tem

a3

Komnvromepuasa apugpmemuxa

6 uacoe

42.

HpeﬂCTaBHeHI/IG OCJAbIX YHMCCII B ITIaMATHU




KoMIbioTepa. OrpaHn4eHHOCTh AUAana3oHa Yuces
MIPU OTPAaHUYECHUH KOJIMYECTBA Pa3psI0B.
[TepenosiHeHnE pa3psAIHON CETKU

43.

Be33HakoBbIE 1 3HAKOBBIE JaHHBIE. 3HAKOBBII OUT.
JIBOUYHBIN TOMTOJTHUTEIBHBINA KOJI OTPULIATEIIbHBIX
qucen

44,

[To6GuToBBIC TOTHYECKHE oneparuu. JIOTHIeCKU,
apupMeTHYECKU U IUKINYECKUH CIABUTH

45.

[udpoBanue ¢ TOMOIILI0 TOOUTOBON ONEpaLuU
«uckirouaroniee NJIN»»

46.

[IpencraBnenue u XpaHeHHE B TaMATH KOMIIBIOTEPA
BEIIECTBEHHBIX YKCEIl. BBINOIHEHNE onepaiui ¢
BEIICCTBEHHBIMH YHMCIaMH, HAKOINICHHE OIIHOOK
MIPY BBIYHUCIICHUSAX

47.

[TpakTuueckas padota o teme «M3yduenune
nopaspsaAHOro MalliIMHHOI'O NPCACTABJICHUA LCIIbIX
1 BEIIECTBEHHBIX YHCEI»

Tem

a2.4.

Koumponvnan paboma Ne2

1 yac

48.

Kontponbnas padota No2

Pa3zoen 3.

Anzopummoel u npozpammuposanue

39 uacoe

Tem

a3.1.

Beeoenue 6 npocpammuposanue

10 uacoe

49.

AHanu3 anropuTMOB. DTalbl PEIICHUS 3a71a4 Ha
KoMIibloTepe. IHCTpyMEeHTalbHbIE CPEICTBA:
TPaAHCIATOP, OTIAAUUK, TPOPUITUPOBIIHUK

50.

Cpena nporpammupoBanus. Komnumnsamnus u
UHTEpIpeTanys nporpamm. BuptyansHele
MaluHbl. IHTerpupoBaHHas cpena pa3paboTKH.
Meroas! OTJIaIKH IPOTPaMM

51.

Turmsl nepeMEeHHBIX B A3bIKE IIPOIPAMMHUPOBAHHUS

52.

O6paboTtka menbix yucen. O6padoTka
BCHICCTBCHHBIX YHCCII. CquaﬁHble 158
MCEeBAOCTYyYalHbIEC YHCIIa




53.

BerBnenus. CnoxHble yCI0BUS

54. Llukiel ¢ yeaoBueM. LIMKIIBI IO TIEPEMEHHOA.
B3anMo3amMeHIeMOCTh Pa3TUYHbBIX BUIOB IIUKJIOB.
55. 7.  O6paboTka HaTypaJbHBIX YHUCEJ C HCIIOIb30BAHHEM
ITUKJIOB
Haxosxnenne BceX mpOCThIX YHCEN B 33aHHOM
56. 8. | ngmamasone IIpakTudeckas pabora 1Mo Teme 0.5
«Pemienue 3a1a4 MeTo10M TIepedoOpar»
57. 9.  WuBapuaHt 1ukia. J[OKyMEHTHPOBAHHE IPOrPAMM
58.  10. OO6paboTKa JaHHBIX, XPAHSLIMXCS B (aiiaax
Tema 3.2. Bcnomozamenvnule anzopummol 5 uacoe
Pazbuenue 3amaun Ha moa3anaun. Mcnons3oBanue
CTaHJAPTHON OMOJIMOTEKH SI3BIKA
59. 1.  mporpammupoBanwus. IToakmoueHne GHOIHOTEK
MOJIIPOTPAaMM CTOPOHHHX TPOU3BOIUTEICH.
[Toxnporpammsl (poreypsl U (pyHKITUH)
60. 2. HpaKTI/I‘{eCKaH"pa6OTa no Teme "Pa3paborka 1
MIOIIIPOT PAMM
Pexypcus. PexypcuBHbie 00beKTHI ((ppakTassl).
61. 3. PexypcuBHBIC IpOIIEAYPHI U QYHKITHH.
Vcnonp30BaHue cTeKa sl OpraHu3aIuu
PEKYPCUBHBIX BEI30BOB
62. 4. IIpaxTrueckas I?'a.6OTa 1o teMe "PexypcuBHbIe 1
TIOIITPOT PAMMBI
63. 5. Mozay/bHBIH IPUHIKII HOCTPOEHHSI IPOTrPaMM
Tema 3.3. Hucnennvie memoowt 5 uacoes
64. 1. YuciieHHbIE METOIBI
65. 2. IIpaxTrueckas pa6o:ra 1o Teme «HucieHnoe 1
peleHre ypaBHEHHI»
66. 3. Hcnonk30BaHne AUCKPETU3AINHA B

BBIYHCIINTCIBHBIX 3agadax




67. 4. [TpakTuueckas padota o Teme «lIpubamxénnoe
BBIYHCIICHHE JUTHH KPUBBIX U TUIOMIaAeH GUTYyp»

68. 5. [Tpaktuyeckas padora no Teme «Ilonck
MakcuMyMma (MHHUMYMa) (QyHKITAN

Tema 3.4. Anzopummul 06padomKu cUM80IbHLIX CHIPOK 3 uaca
O06paboTKa CUMBOJIBHBIX JaHHBIX. AJITOPUTMBI
00pabOTKH CUMBOJIBHBIX CTPOK: TIOJICUET

69. 1.  KomuuecTBa MOSABJIECHUI CHMBOJIA B CTPOKE,
pazOueHre CTPOKU Ha CJI0Ba MO MPoOeTbHBIM
CHMBOJIaM
AAropuT™MBbl 00pabOTKH CUMBOJIBHBIX CTPOK: MTOUCK

70. o, ~ TOACTPOKH BHYTpH JTAaHHOW CTPOKHU; 3aMEHa
HallIeHHOH MOACTPOKU Ha JAPYTYIO CTPOKY.
['eneparus ciioB B 3aJaHHOM asipaBuTe
[TpakTrueckas padota o reme "OO6paboOTKa CTPOK

71. 3. ¢ wucrnomb3oBaHueM (YHKIUI CTaHIAPTHON
OMOJIMOTEKH SI3bIKA TPOTPAMMHUPOBAHUS"

Tema 3.5. Anzopummeul 06padbomKu maccueos 15 uacoes

72. 1. MaccuBsl H OCIIEIOBATEILBHOCTH YHCEIL.

73 9 HpaKTI/I‘-I"eCKaSI pabota no Teme "3anoiaHeHue
MaccuBa

74. 3. OGOOmIEHHBIE XaPAKTEPUCTHKH MACCHBA

75. 4. | JIuHEWHBIN NOUCK 3aJaHHOTO 3HAUYCHHS B MACCUBE

76. 5. [Tpaktrueckas padota o treme "JIMHEHHBIN MOUCK
3aJJaHHOTO 3HAYEHHSI B MAaCCHUBE
[TpakTuueckas padota nmo Teme "llonck

77. 6.  MUHMMAIbHOTO (MAKCHMAJILHOTO) SJIEMECHTA B
YUCJIOBOM Maccuse"

78. 7. CoptupoBka ogHOMepHOTO MaccuBa. [Ipocteie
METO/bI COPTUPOBKH.

79. 8.  Ilpakruueckas pabora mo Teme "TIpocThie METOIBI




COpPTUPOBKH Maccupa'
80. 9 CoptupoBka cinusHueM. boicTpas copTupoBKa 1
" 7" maccuBa (anroput™ QuickSort).
81, 10 [TpakTuyeckas padota no Teme "bricTpas 1 |
) " cOpTHpOBKa MaccuBa'
82. 11. JIBOMYHBIH ITOMCK B OTCOPTHPOBAHHOM MAaCCHBE. 1
83. 12. TIpaktuyeckas padora mo Teme "J[BOMYHBINA TOUCK" 1 1
84. 13. JIByMepHBIC MacCHBHI (MaTpPHIIbI) 1
85. 14. AnropurMmbl 00pabOTKH MaTpPHII 1
86. 15. Pemenwue 3aa4 aHaIM3a JAHHBIX 1
Tema 3.6. Konmpoavnaa paboma No3 1 uac
87. 1.  KourponsHas pabora Ne3 1
Pazoen 4. Hugpopmayuonnvie mexmnonouu 13 wuacoe
Tema 4.1. Obpabomka mekcmosvix 0OKyMeHmoe 6 uacoes
88. CpezcTBa TEKCTOBOTO IpoIeccopa 1
89. 2. | KowmmbroTepHas BEPCTKA TEKCTa 1
90. 3 [TpakTuyeckas padora no Teme "BépcTka 1 1
" 7" | IOKYMEHTOB C MaTeMaTn4yeckumu Gopmynamu"
91. 4.  WHCTpYMEHTHI pEIICH3UPOBAHUSI 1
9. ;5 [TpakTuyeckas pabora o Teme 1 1
" 7" "MHOroCTpaHWYHbIE JOKYMEHTHI"
O6uraunbie ceppuchl. KomnektuBHas padoTa ¢
93. 6.  moxymenramu. IIpakTHyeckas paboTa 1o TeMe 1 0.5
"KonnextuHas paboTa ¢ ToKyMmeHTaMu"
Tema 4.2. Ananu3 oannvix 7 wacoe
94. 1 AHanu3 nqanabIx. boapmme ganueie. MammaHOe 1
"7 obOyuyeHwne
95. 2. AHaM3 TaHHBIX C IIOMOIIBIO AJICKTPOHHBIX TaOIHUIT 1
96. 3 [TpakTuyeckas pabota o Teme "AHanu3 JaHHBIX C 1 1
B MTOMOIIIBIO AJIEKTPOHHBIX Ta0IUIT"




97. 4.

[Toctpoenue rpadukoB Gpyukiuii. [IpakTnueckas
pabota no Teme "HarnsgHoe npeacraBienue
pPEe3YIBTATOB CTATHCTHYECKOW 00paOOTKM TaHHBIX B
BUIC JUarpamMm CpcaCcTBaMu pCaaKTopa
AJIEKTPOHHBIX TabUIT"

0.5

98. 5.

Jlunuu tpenpa. [Ipaktudeckas pabora mo Teme
"IToa6op AMHUMU TpeH1a, MPOTHO3UPOBaHUE"

0.5

99. 6.

[Ton6op mapamerpa. [IpakTudeckas pabora mo Teme
"UucneHHoe penieHrne YpaBHEHUN C MOMOIIBIO
nonbopa mapameTpa”

0.5

100. 7.

OnTuMu3anus Kak MOMCK HAaWIY4IIero pelieHus B
3aIaHHBIX ycloBuUsAX. [IpakTuyeckas padora mo
TeMe "PenieHue 3a1a4 ONTUMHU3AINHA C TIOMOIIBIO
AJIEKTPOHHBIX TabIUI"

0.5

Pa3zoen 5.

Oboouienue u nosmopenue

2 uyaca

101. 8.

HToroBast KOHTpoOJbHASA paboTa

102. 9.

[ToBTOpenue no teme «TeopeTndyeckre OCHOBBI
UHPOPMATUKNY, «ATITOPUTMBI U
nporpamMmupoBanue», «MHbopmannoHHbie
texHonorun», «l{udpoBas rpaMoOTHOCTHY
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11 KITIACC

Ne ni/mm KosaunuecrBo yacos
Jara
Tema ypoxka KouTtpoJabHbie IIpakTU4eckue
Bcero N3Yy4YeHUsI
padoThI padoTsI
Pa3zoen 1. Teopemuueckue 0CHOGbl UHPOPpMaAMUKU 16 uacoes
Tema 1.1 Hughopmayusa u ungpopmayuonnwie npoyeccot 8 uacos
1. 1.  Konmuectso mHpOpMamu 1
2. 2. | AJTOpHUTMEI C3)KaTHs TaHHBIX 1
3. 3. | Auropurm Xaddmana. Anroputm LZW 1
4 4 [IpaxTuueckas padora no Teme "CixaTie JaHHBIX C 1 1
" | momompio anroputma Xaddmana"
5. AJITOPUTMBI CKaTUA TaHHBIX ¢ moTepamu. [IpakTruueckas
5. | pabota mo teme "CrkaTtue NaHHBIX C TOTEPSMU (AITOPUTMBI 1 0.5
JPEG, MP3)"
6. CxopocTs nepeayn JaHHbIX. [ToMexoycTOMYNBBIE KOJIbI 1
7. | IIpaktudeckas pabota mo Teme "llomexoycToiuuBbIe KOBI" 1 1
Cuctembl. KOMIIOHEHTBI CUCTEMBI U KX B3aUMOJICUCTBHE.
8. Cucremuslii 3¢ dekr. YrpasneHue kak nHHOpMaIMOHHBIN 1
nporiecc. O6paTHas CBS3h
Tema 1.2 Mooenuposanue 7 uacoe
0. 1. | Mopeny ¥ MOJEIUPOBAHUE 1
10. 2 I'padsr. Pemenue 3amay ¢ momorisio rpadoB 1
11. 3. JlepeBbst 1
12. 4. OcHOBBI TEOpPHU UIP 1
13. 5 [Ipaxtuueckas padora no Teme "[1orcK BHIUTPHIIIHOM 1 1
" | cTpaTeruu B MTpe C MOJTHON HHpOopMarmei"”
14. CpencTBa HCKYCCTBEHHOTO MHTEIIIEKTA 1
15. 7. Tlpaktudeckas pabora mo teme "CpecTBa HCKYCCTBEHHOTO 1 1




‘ uHTeIeKra"

Tema 1.3 Konmponvuas paooma Nel 1 yac
16. 1.  Konrpomnsuas pabora Nel
Paszoen 2. Anzopummet u npozpammupoganue 43 uaca
Tema 2.1 dnemenmut meopuu ani2opummos 4 uaca
17. dopmanuzanus MoHITUS anropurma. Mammuna TeropuHra
1. KaK YHUBEpCaJIbHas MOJIEJIb BeIUUCIeHUH. Te3uc Yépua—
VH
TrropuHra
18. ) [IpakTruueckas padota mo teme "CocTaBiaeHHE IPOCTOM
" | mporpammsl Aji1 MaliuHbl Teropunra'
19. 3. Mammuna I[Tocta. HopmansHsie anropudmsl Mapkosa
20. AJITOPUTMUYECKU HEpa3pelIMMbIe 3a/1aud. 3ajada OCTaHOBA.
4. HeB0o3MOKHOCTH aBTOMATUYECKOW OTIAKH IPOTrPAMM.
CJI0’)KHOCTh BBIYMCIICHUN
Tema 2.2 Ancopummsl u cmpykmypvl OGHHbIX 26 uacoes
21. | [Touck mpoCTHIX YKCeN B 3aJaHHOM JHAIA30HE C IIOMOIIBIO
" | agropuTMa «pemieto JparocheHar
22. ) [TpakTruueckas padota mo Teme "[lorck MpPoOCTHIX Yncen B
" | 3a1aHHOM Juanasone”
23. Muoropa3psagasle 1esble Uucia, 3a1auy JUIMHHON
3 2
" apudmeruku
24. 4 [IpakTuyeckas padora no Teme "Peanmu3aius BEIYUCICHUN C
" | MHOTOpa3psAHBIMU YHcIaMu’
25. CroBapu (accolMaTuBHBIE MACCHBBI, OTOOpaKeHUs ). XOIII-
5. | Tabmunel [TocTpoeHue andaBUTHO-4aCTOTHOTO CIOBAPS IS
3aJJaHHOTO TEKCTa
26. 6 [TpakTtruueckas padota o Teme "llocTpoenue andpaBuTHO-
" | 4acTOTHOTO CJIOBapsl JUIsl 3aJaHHOT0 TeKCcTa"
. HaJIN3 TEKCTa Ha €CTECTBEHHOM si3bIke. Boinenenue
27 A B
7. mocneaoBaTelbHOCTEH Mo madiaony. PerynspHbie

BbIpaKeHMsI. YaCTOTHBIN aHaIu3




28. 2 [IpakTrueckas paboTa mo Teme "AHanu3 TeKCTa Ha
" | eCTEeCTBEHHOM si3bIKe"
29. 9.  Creku. AHanu3 NpaBUILHOCTU CKOOOYHOIO BEIPAKEHHS
30. 10 Brruucnenue apudmMeTHIecKoro BeIpaKEeHMS, 3aIMCaHHOTO B
" mocThUKCHOU Popme
31. [Ipaktuueckas pabora o Teme "Boruncienne
11.  apudMeTHIecKOro BHIPAKECHHUSI, 3aITMCAHHOTO B
noctdukcHoii hopme”
32. 12 Ouepenu. Mcnonp30Banue ouepenu A BpEMEHHOTO
" XpaHEHWsI TaHHBIX
33.  13. Ilpakruyeckas pabora o teme "Hcrnonb3oBanue ouepenu”
34. 14 Jepesbs. Peanu3zanus gepesa ¢ IOMOILBIO CCHUIOYHBIX
CTPYKTYP.
35. BOMYHBIE (OMHAapHBIE) NepeBbs. [locTpoeHue nepesa Iis
15
" | 33JaHHOTO apuU(PMETUYECKOTO BBIPAKEHUS
36. 16 [IpakTruueckas padota mo Teme "Vcnonb3oBaHue 1epeBhEB
" | JUid BBIYUCIICHUS apu(PMETHUECKUX BBIpaKeHUN"
37. 17 PexypcuBHBIC anropuTMbl 00x0/a aepesa. Mcnons3oBanue
" CTeKa W ovepeau I 00Xoja aepeBa
38. AnroputMmsbl Ha rpadax. [loctpoeHne MUHUMAITEHOTO
18. | OCTOBHOrO IepeBa B3BELIEHHOIO CB3HOI'O
HEOPUEHTHPOBAHHOTO rpada
39. O6xo0x rpada B riyouny. O6xon rpada B IIHUPUHY.
19.  KonuuecTBo pa3auyHbIX yTeH MEXAy BEpPIINHAMU
OPUEHTUPOBAHHOTO ALUKINYECKOTro rpada
40.  20. Anropurm JIeHKCTpHL.
41. [IpakTudeckas padora o Teme «BpIraucieHue AITUHBI
21. | KpaTyaiflero myTu MeX]1y BepLUInHamMH rpada (aaropurm
JerikcTphbl)»
42. ” AnroputMm @noitga—Y opmamia. 3agauud, penaeMble ¢

MOMOIIbI0 JTUHAMUYCCKOTO ITPOrpaMMHUpPOBAHUSA:




BBIUHCJICHHE PEKYPCUBHBIX (PyHKIMN

43. ” [TpakTrueckas pabota no Teme «BplunciaeHne peKypCUBHBIX |
" (yHKIHIA ¢ TOMOIIBIO JMHAMUYECKOTO MPOTPAMMHUPOBAHUS
44. 24 3aiauu, pemaeMble ¢ TOMOIIBIO TUHAMUYECKOTO
" pOrpaMMHPOBAHUS: TOJICUYET KOIMYECTBA BAPUAHTOB
45. [IpakTruueckas padota mo teme «Ilomcuér KonmuecTBa
25. | BApUAHTOB C ITIOMOIIBIO JUHAMUYECKOTO 1
IPOrPaMMHUPOBAHUS
46. 3amaun, perraeMbple ¢ IOMOIIBI0O TUHAMHUYECKOTO
26 ’
" | mpOrpamMMHPOBAHUS: 33]]a491 ONITUMHU3AINH
Tema 2.3 Ocnogvl 00beKMHO-0PUESHMUPOBAHHO20 NPOZPAMMUDPOBAHUS 12 uacoe
47. [TonsTHe o mapagurmax mporpammupoBanus. O030p SI3LIKOB
1.  mporpammupoBanus. [lonsTre 06 00BEKTHO-
OpPUEHTUPOBAHHOM MPOTPAMMHUPOBAHUH
48. ) OO0bexThl U K1acchl. CBOMCTBA U METOIBI 0O BEKTOB.
" | OOBEKTHO-OPUCHTUPOBAHHBIN aHAIH3
49. 3 [TpakTrueckas pabota no teme "Mcnonap30BaHne TOTOBBIX |
’ KJIAaCCOB B Iporpamme”
50. 4 Pa3paboTtka nmporpamMm Ha OCHOBE OOBEKTHO-
) OPUEHTHPOBAHHOTO MOAX0/1a
51. 5 [IpakTruueckas padota "Pa3paboTka mpocToii mporpaMMsI C 1
" | UCIIOJB30BAHUEM KJIaccoOB"
52. WNukancynsnus. [IpakTudeckas pabota mo teme "Pa3paboTrka 05
6. KJIacca, UCIMOJIb3YIOIIEr0 MHKAMCYSALN0" ’
53. 7 Hacnenosanue. [Tomumopduszm. Cpenbl ObICTpOi
" | pa3paboOTKH MPOTPAMM.
54. 8 [IpakTruueckas padota mo Teme "PazpaboTka nepapxuu 1
"~ | kiaccoB"
55. [IpoekTupoBanue uHTEpPEiica MoIb30BATEINS.
9. | Hcnonp3oBaHUE TOTOBBIX YIPABISEMBIX 3JIEMEHTOB IS
nocTpoeHus natepdeiica
56.  10. TIpakrtuueckas pabora o teme "PazpaboTka mporpamMMmsI ¢ 1




rpadudeckum uaTepdeicom”

57. 11. | U3ydyeHure BTOPOToO sA3bIKA POrPaAMMUPOBAHUS
58. 12. | U3ydeHune BTOPOTO SA3bIKa MPOrpaMMUPOBAHUS
Tema 2.4 Konmponvuas paooma Nel 1 yac
59. 1. | Konrponbnas pabora Ne2
Pazoen 3. Hugpopmayuonnvie mexmnonouu 40 uacoe
Tema 3.1 Komnvromepno-mamemamuieckoe Mooeauposanue 7 yacoe
60. 1.  Drambl KOMIBIOTEPHO-MATEMATHIECKOTO MOICTUPOBAHHUS
61. ) Jluckperusanys Npyu MaTeMaTHYECKOM MOJAEIMPOBAHNUN

" | HEOPEPBIBHBIX MPOLIECCOB. MoaennpoBaHuE JBH>KEHUS
62. 3 [IpakTruueckas padota nmo Teme "MoaenupoBaHue |

) IBHOKeHUT"
63. 4 MopenupoBanue 6nonorundeckux cucrem. [Ipakruyeckas 05

" | pabora o Teme "MonaenupoBaHrue OMOJIOTHUECKUX CHCTEM" '
64. 5 Maremarnyeckue MOAEIN B DKOHOMHUKE. BEIUHCIUTEIbHEIE

" | OKCHEPUMEHTHI C MOJICTISIMU
65. BepositHocTHBIE MOenH. [TpakTuueckast pabota o Teme

6. "IMATalIHOHHOE MOJIEIMPOBAHUE C TIOMOIIBIO METOIA 0.5
MomnTte-Kapno"
66. KommnbrorepHoe MoieIMpOBaHlE CUCTEM aBJICHUS.
7

" ObpaboTka pe3yabTaTOB SKCIIEPUMEHTA
Tema 3.2 ba3zvl oannvix 9 yacos
67. 1 TaGmuunble (pensiuoHHbIe) 0a3bl TaHHBIX. [loHCK,

" | COPTHPOBKA U QWIBTPAIHS TaHHBIX.
68. ) 3anpockl Ha BRIOOPKY JTaHHBIX. 3aMPOCHI C TapaMeTpamMu.

" Bpluucnsiemble moJisi B 3ampocax
69. 3 [IpakTruueckas padota mo Teme "PaboTta ¢ ToToBOM 0a30i 1

’ JTaHHBIX"
70. 4 MHuoroTabauunbie 0a3bl TaHHBIX. THITBI CBS3EH MEXKITY

) tabnumamu. Baemauii kimrod. [{eaocTHOCTS 6a3hl TaHHBIX
71. 5. Tlpakrtuyeckas pabora o teme "Pa3paborka 1




MHOTOTa0JIMYHON 0a3bl JaHHBIX"

72. 6. | 3amnpockl K MHOTOTaOJIUYHBIM 0a3aM JaHHbIX
73. 7 [IpakTudeckas padora o Teme "3ampocsl K
) MHOTOTa0JIMYHON 0a3e TaHHBIX"
74. 2 S3p1k ynpanenus ganasiMu SQL. Hepensumonubie 6a3sr
" | JaHHBIX. DKCIEPTHBIE CUCTEMBI
75. 9 [IpakTuyeckas padora o Teme "YmpaBlieHUE JAHHBIMU C
) MTOMOIIIBIO s13bIKa SQL"
Tema 3.3 Beo-caiimot 9 uacos
76. Nureprer-nipunoxenus. [lonstue o cepsepHoit U
1.  KJIMEHTCKOM YacTsx calTa. TeXHOJIOTHs «KJINEeHT —
cepBep», €€ JOCTOMHCTBA U HEJOCTATKHU
7. 2. OcHogsl s13p1ka HTML
78. 3 [IpakTruueckas padota nmo Teme "Co3anue TeKCTOBOU BeO-
’ CTpaHUIbl"
79. [IpakTruueckas padota mo Teme "Coznanue BeO-CTpaHUIIHI,
4. BKJIIOYAIOUICH MyJIbTHUMEIHIHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIC JTaHHBIE, BUCO)"
80. 5. OcHossl Kackagubix Tabmui cruneii (CSS)
81. 6 [Ipaxtuueckas padora o Teme "OdopMieHne CTpaHULIbI ¢
’ [IOMOIIBI0 KaCKaIHBIX TAaOIHIl cTHiIEn"
82. 7. | Cuenapuu Ha si3bike JavaScript. @opmbl Ha BeO-CTpaHHUIIE
83. 8.  IIpaktuueckas pabora 1o teMe "O6paboTka JaHHBIX Gopm"
84. 9 Pa3memienue Be6-caiiToB. Yciyra XxocTuHTa. 3arpys3ka
" (ainoB Ha caiiT
Tema 3.4 Komnvromepuas cpagpuka 9 yacoes
85. Koppeknus ypoBHeit, koppekuus nBeta. OdeciBeUnBaHne
1. [[BETHBIX N300pakeHuii. BBoa n3o0paskeHuit ¢
HCIIOJIb30BaHUEM PA3INYHBIX IUPPOBBIX YCTPOHCTB.
86. [IpakTruueckas padota mo Teme "O6padboTKa 1udpPOBHIX

¢dororpaduit”




87. 3. | Perymib. Pabora ¢ obnactsimu. OUIBTPHIL.
88. 4 [Ipaxtuueckas pabora o Teme "Peryurs nndpoBbIx
" | dororpadmii"

89. MHorocnoitHbsie n3o0paxenus. TekcToBbie ciion. Macka
5. cnosa. Kanansl. CoxpaHneHue BbIIEIEHHONH 001aCTH.
[ToaroToBka WLTIOCTpAIUil )11 BEO-CalTOB.

90. 6 [IpakTrueckas padoTa mo TeMe "MHOTOCIOWHbBIE
" m3obpaxenus"
91. 7 [IpakTuueckas pabota o Teme "AHUMHUPOBAHHbIE
" | uzoOpakeHus"
92. 2 Bexkropnas rpaduka. BekTopuzaius pacTpoBbIX
" n3o0paxeHuit
93. 9.  Tlpakrtuueckas pabora o teme "BekropHas rpaduka”
Tema 3.5 3D-mooenuposanue 6 uacoe
94. 1 [TpuHIMTIBI TOCTPOCHUS M PEAAKTUPOBAHUS TPEXMEPHBIX
) Mozenei. CeTounble MoJiend. Matepuaiibl
95. ) [IpakTuyeckas padora o teme "Co3nanue IpoCThIX
" | Tp€XMEpHBIX Mojesen"
96. 3.  Tlpaktumueckas pabora o teme "CeTounbie Moaen"
97. 4. | MogaenupoBaHue UCTOYHUKOB OCBellenns. Kamepnsl
98. 5. Tlpaktuueckas pabora o teme "Pernepunr"
99. 6 Annutuszble TexHosoruu (3D-npunTepsl). [lonsTe o
" | BUPTyQJIbHOUM PEabHOCTH U JOMOJHEHHON PEaJIbHOCTH
Pa3zoen 4. Hmozoeoe noesmopenue u 060ouienue 3 uaca

100. 1. | Hrorosas KoHTpoibHas pabora
101. ) Hrtorosoe noBropenue no treme « T'eopeTnyeckue OCHOBBI
" uHGOPMATHKHY, «AJIITOPUTMBI U TIPOTPAMMUPOBAHHE)
102. O606menne no Teme «Mupopmaryst 1 THPOPMALMOHHBIE
3. | mpoueccsl», «MoaenupoBanue», « HpopMamoHHble

TCXHOJIOTHUHN»
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* ndopmaruka (B 2 yactsax), 10 knace/ [onsikos K.1O., Epemun E.A.,

OGmecTBO ¢ orpaHnueHHON 0TBeTCTBeHHOCTHI0O « BUHOM. JlaGopaTopust

3HaHUW»; AKimoHepHoe odmiecTBo «M3aaTenscTBo «IIpocBemienue»

» Uudopmaruka (B 2 wactsx), 11 kmacce/ [Tonskos K.1O., Epemun E.A.,

O61ecTBo ¢ orpannueHHoOM oTBeTcTBeHHOCTHI0 «BUHOM. JlaGopaTtopus

3HaHul»; AkmonepHoe o0mecTBo «M3natenscTBo «IIpocBemienne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://shop.prosv.ru/elektronnye-knigi182#/orderby=5&sFilters=412302:211724:8116084;

Howmamaue 3amganus. Uadopmartuka. 10-11 xkmacc. AO UzpaTtenbeTBoO

«IIpocsemienue»

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NOAMNUCHIO

rOCYAAPCTBEHHOE BHO)KETHOE OBLLIEOBPA3OBATEJ/IbHOE
YYPEXXAEHUE CPEAHASA OBLLEOBPA3SOBATEJIbHAS LLKOJIA N2 113 C
YIrnyBJAEHHbIM U3YYEHUEM NPEAMETOB
WHOOPMALIMOHHO-TEXHOJIOFTMYECKOIO MPO®UIAA NPUMOPCKOIO
PAVIOHA CAHKT-NETEPBYPIA, MoHoraposa WpwvHa MBaHoBHa, ANPEKTOP

26.09.23 09:21 (MSK)

Onepatop 340 000 "KomnaHus "TeH3op"

Ceptudukat 2DF4A908C8B658376EC5D118CBBCB370




