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HOACHUTEJIBHAA 3AIIUCKA

[Iporpamma no undopmatuke (yriayOia€HHBIM YpOBEHb) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHMs pa3padOoTaHa Ha OCHOBE TpeOOBaHUI K pe3yJibTaTaM
OCBOCHHUSI OCHOBHOW  00pa3oBaTeNbHON  MPOTpaMMBl  CPEAHEr0  OOIIero
oOpazoBanus, npeacrasieHHbix B ®I'OC COO, a Takxe denepanbHoil paboueit
POrpaMMbl BOCITUTAHHS.

[Iporpamma mno wuH@oOpMaTuke MAa€T NpEACTaBICHUE O LesAX, O0OIen
CTpaTerun OOy4YeHHs, BOCIHTAHUS H PAa3BUTHS OOYYaIOIIUXCS CpEICTBAMHU
yuebHoro mpeamera «MHpopMaTuka» Ha yriayOJIEHHOM YpOBHE, YCTaHAaBIUBAET
o0s13aTeIpHOe peIMETHOE coJiep>KaHue, npeaycMaTpUBacT ero
CTPYKTYpUpPOBaHUE IO pa3ziejiaM U TeMaM Kypca, ONpeAeNsieT pacipe/eieHue ero
no kiaccaM (rogam M3ydeHwus ), JaéT MpUMEpHOe pachpesesieHue y4eOHbIX 4acoB
0 TEMaTHYeCKUM pas3jieiaM Kypca U PEKOMEHAyemMyl (TIpUMEpHYIO)
MOCJICIOBATEIBHOCTh ~ UX ~ HM3y4YeHHs] ¢ y4€TOM  MEXKNPEAMETHBIX U
BHYTPUIPEIMETHBIX ~ CBSI3€H, JIOTUKA  y4eOHOTO  TpoIrecca, BO3PACTHBIX
OCOOCHHOCTEH 00yYarOIINXCS.

[Tporpamma o wHPOpPMATHKE OTpPEIETseT KOJTNISCTBEHHBIC i KAUYeCTBCHHBIC
XapaKTEepUCTUKHU y4eOHOro MaTepuaia Juisd KaKAoro rofa U3y4eHHUs, B TOM UUCIIE
IUI COAEPATEeJIbHOIO HAMOJHEHHUS PA3HOr0 BHUJA KOHTPOJIA (IPOMEXKYTOUHOM
aTTecTaluu oOyuaromuxcs, BCEPOCCUNCKUX IPOBEPOYHBIX pa0bor,
rocyJ1apcTBEHHON UTOroBoi arrecranuu). Ilporpamma no napopmatuke siBisiercs
OCHOBOWM JJIi COCTABJIGHUS AaBTOPCKUX YYEOHBIX NporpaMM U Y4eOHUKOB,
MOYPOYHOI'O IUIAaHUPOBAHUS Kypca yUUTEIIEM.

Nudopmatuka B cpeHeM o01eM 00pa3oBaHUN OTPAXKACT:

CYUIHOCTh HMH(OPMATUKM KaK HAyyHOM JUCUMIUIMHBI, H3ydarolien
3aKOHOMEPHOCTH MPOTEKAaHUS U BO3MOKHOCTH aBTOMAaTU3aluu UH()OPMAIIMOHHBIX
IPOIIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIE  00JIaCTU  TPUMEHEHHS  WH(DOPMATHUKU, TPEKIE  BCETO
MH(POPMAIIMOHHBIE TEXHOJIOTHH, YIIPABJICHHUE U COLUAIBHYIO chepy;

MEXJIUCIUIUIMHAPHBIA ~ XapakTep HHQOpMATUKH U HUH(OPMALMOHHOU
JesITeIbHOCTH.

Kypc nnpopmatuku 1j1st ypoBHsSI CpeAHEro 0O0IIero oopa3oBaHUS SBISETCS
3aBEpIIAIOIIMM D3TallOM HEMPEpPHIBHOW MOJArOTOBKM OO0ydYaromuxcsi B 00JacTH
uHPOPMATHKU U HH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH, Omupaercs
Ha coJlep)KaHue Kypca MH(OpPMATUKH YPOBHS OCHOBHOTI'O OOIEro oOpa3oBaHuUs U
OMBIT  TOCTOSIHHOTO  TPUMEHEHUS  HHPOPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH, AT TEOPETHUECKOE OCMBICICHUE, MHTEPIPETAlHi0 U 0000IIeHne
3TOTO OTIBITA.



Pesynbpratel yrimyOn€HHOTO YpOBHS ~HM3y4YeHHs y4yeOHOTro mpeaMera
«MadpopMatkay OpHEHTHPOBAHBI HA TMOJIYYCHHUE KOMIIETCHTHOCTEH IS
nocjieaywmneil npoPpeccuoHaTbHONM JEATebHOCTH KaK B paMKaxX JaHHOU
MpeIMETHON 00JaCTH, TaK U B CMEXKHBIX ¢ Hel 00sacTax. OHU BKIIIOYAIOT B cEO0s:

OBJIaJICHWE KJIIOYEBHIMU TOHATHSIMH M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOWTCS NaHHas TMpeaMeTHas 00JacTh, PAaCHO3HABAHME COOTBETCTBYIOUIUX WM
MPU3HAKOB M B3aUMOCBSI3€i, CTIOCOOHOCTh JEMOHCTPUPOBATH PA3TUYHBIE TIOIXOIbI
K U3YUYEHUIO SBJICHUM, XapaKTEPHBIX AJIs1 U3ydaeMoi npeaMeTHOM o0nacTy;

YMEHHE pelIaTh TUIOBBIE TMPAKTUYECKUE U TEOPETHUECKHE 3a/auH,
XapaKTepHbIC IS HWCIIOJIb30BAHUS METOJIOB W HWHCTPYMEHTapus JIaHHOU
peAMETHOM 00J1acTH;

HaJIMYME TPEICTaBICHUI O MaHHOW MPEIMETHOW OO0JACTH Kak IeJIOCTHON
TEOPUH (COBOKYITHOCTH TEOPHil), OCHOBHBIX CBSI3X CO CMEXHBIMU OOJACTSIMHU
3HAHUU.

B pamkax yriyOon€HHOro ypoBHSI M3ydeHUs MHPOPMATHKU OOECIIeUYMBACTCS
IeJIeHANpaBlIeHHAs TIOJIMOTOBKA OOYYarOIIMUXCsl K MPOJODKCHHIO 00pa30BaHUs B
OpraHm3anusx  Npo(ecCHOHATBbHOTO  O0pa30BaHUsS IO  CIENHATHHOCTSIM,
HETIOCPEJICTBEHHO CBS3aHHBIM C IU(MPOBBIMM  TEXHOJOTHSMH, TaKHUM Kak
nporpaMMHasi WHXeHepus, MHPpOpMalMOHHAas 0e30MacHOCTh, MH(GOPMAIIMOHHbIE
CUCTEMBl M TEXHOJOTUH, MOOWIIbHBIE CHUCTEMBl W CETH, OOJIbIIME JaHHBIE U
MalIMHHOEe O0Oy4YeHHE, TPOMBIIUICHHBIA WHTEPHET BeIIeld, HCKYCCTBEHHBIN
WUHTEIJIEKT, TEXHOJOTUM OEeCHpOBOJHON CBA3M, POOOTOTEXHHMKA, KBAHTOBBIE
TE€XHOJIOTUU, CUCTEMBI PACIPENCIEHHOTO pEeecTpa, TEXHOJOTUU BHUPTYAIbHOU H
JIOTIOJITHEHHOU peaTbHOCTEN.

OcHoBHas 1enb u3ydeHUs yuyeOHoro mpeamera «Mudopmartnka» Ha
yrayoJIéHHOM  ypoBHE cpeaHero oOmero oOpa3oBaHus —  oOecleueHHe
JaNbHEUIIIEro pa3BUTUS WHOOPMAIMOHHBIX KOMIIETEHIIUHA O00Yy4aromerocs, ero
TOTOBHOCTH K >KM3HH B YCIOBUSIX Pa3BUBAIONIETOCS WH(OPMAIITMOHHOTO OOIIECTBa
¥ BO3pACTAOIICH KOHKYPEHIIMM Ha phIHKE Tpyda. B cB3M ¢ 3TUM u3ydeHHE
unpopmatuku B 10—11 kiaccax 10mKHO 00€CTICUUTD:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHs, OCHOBAHHOTO Ha IMOHUMAHUU POJIHU
uHDOpMATHKH, WH(POPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTHUH B
COBPEMEHHOM OO0IIIECTBE;

c(hOpMHUPOBAHHOCTh OCHOB JIOTUYECKOTO M AJITOPUTMHYECKOTO MBINIJICHUS;

c(hOpMHUPOBAHHOCTh YMEHHH pa3iandarh (PaKThl W OIEHKH, CPaBHUBATH
OIICHOYHBIC BBHIBOJBI, BHJIETh HMX CBS3b C KPUTCPUSMH OIICHWUBAHUS M CBS3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMOUN EHHOCTEH, MTPOBEPATH HA IOCTOBEPHOCTD U
000011aTh HHPOPMAIIHIO;



c(OPMHUPOBAHHOCTh  MPEJACTABIECHUNA O  BIUSHUA HH(OPMALMOHHBIX
TEXHOJOTMH Ha JKU3Hb 4YEJIOBEKa B O0OIIECTBE, IMOHUMAHUE COIMAIBHOIO,
DKOHOMHYECKOTO, MOJIUTUYECKOr0, KYJIbTYPHOIO, FOPHUINYECKOrO, MPUPOIHOTO,
SPrOHOMHYECKOI0,  MEIULUMUHCKOTO M  (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

OPUHSITHE PABOBBIX M ATUYECKUX ACTIEKTOB MH(POPMALIMOHHBIX TEXHOJIOIUH,
OCO3HAaHHE OTBETCTBEHHOCTH JIIOJICH, BOBJICUEHHBIX B CO3/IAHUE U UCIIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, PAacpOCTpaHEHUE HH(OpMALUY;

CO37laHUE YCIIOBUW /JI Pa3BUTUS HABBIKOB Y4YEOHOMW, MPOEKTHOH, HAay4HO-
UCCJIEIOBATEIbCKON M TBOPYECKON NESITeNbHOCTH, MOTHMBALUKA OOYyYaroUuxcs K
CaMOPa3BUTHIO.

B conepxxanuu yueOHoro mpeamera «MHdopmaTuka» BBIAEIAIOTCS YEThIpE
TEMAaTUYECKUX pa3zena.

Paznen «llu¢gpoBass rpamMoTHOCTH» IIOCBALIEH BOIIPOCAM YCTPOMCTBA
KOMIIBIOTEPOB U JIPYTUX DJEMEHTOB LU(POBOTO  OKpYXKEHHs, BKIIOUas
KOMITBIOTEPHBIE CETH, UCTIOIB30BAHUIO CPEJICTB OMEPAIIMOHHON CUCTEMBI, paboTe B
cetu VIHTEpHET H UCIOJIB30BAHUIO HWHTEPHET-CEPBUCOB, WHGOPMAIIMOHHON
0€30MacHOCTH.

Paznen «Teoperudyeckue oCHOBbI HH(OPMATHKH» BKJIOYaeT B ceOs
NOHSATUMHBIA anmapar HHPOPMATUKH, BOMPOCH KOAUPOBAaHMS WHGOOpMAIUH,
u3MepeHuss MHGOPMAIMOHHOTO O0BbEMA JIaHHBIX, OCHOBBI ajreOphl JIOTUKUA |
KOMITBIOTEPHOTO MOJEIUPOBAHUSL.

Pa3nen «AJropurMbl M NpOrpaMMHpPOBaHMe» HAIPaBICH Ha pa3BUTHE
ANITOPUTMUYECKOTO MBIIIICHUS, Pa3pad0TKy aJrOPUTMOB U OLIEHKY UX CJIIOXKHOCTH,
dbopMupOoBaHUE HABBIKOB peaM3alMKM MPOTPAMM Ha SI3bIKAX MPOrPaMMHPOBAHUS
BBICOKOT'O YPOBHS.

Paznen  «AHpopmanmoHHbIe  TEXHOJOTrMHM»  TIOCBAIIEH  BOIPOCAM
NpUMEHEHUS] WH(POPMALIMOHHBIX TEXHOJOTHM, PEATM30BAHHBIX B TPHUKIIATHBIX
MPOrpaMMHBIX POJYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJE B 3ajladyax aHaiIu3a
JAHHBIX, WCIIONIB30BaHUIO 0a3 MAHHBIX W DJIEKTPOHHBIX TAOMUI[ NJs pPEeIIeHUs
MIPUKJIAJIHBIX 33]1a4.

B npusenénnom nanee copepxkanuu ydeOHoro mpenmera «Mudopmaruxa»
KYPCUBOM  BBIJCJIEHBI JIOMOJHUTEIbHBIE TEMbI, KOTOpbIE HE BXOASIT B
00s13aTeIbHYI0 IPOrpaMMy 00yUYEHHs, HO MOTYT OBITh MPEAJIOKEHBI IS U3yUCHUS
OTJEJIbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM O0YyYarOIINMCS.

VYrnyOn€HHbI ypOBEHb U3Yy4YEHUS HH(POPMATUKH PEKOMEHAYeTCs IS
TEXHOJIOTUYECKOTO  MpOQuis, OpPUEHTHPOBAHHOTO HA  HUHXEHEPHYIO H
MHPOPMALIMOHHYIO Cc(epbl JEATeIbHOCTH. YTIIYOJIEHHBIM YpPOBEHb HU3YUYECHUS
nH(pOpMATUKK 00ECTEeUUBAET: MOJATOTOBKY OOyUYarOIIUXCsl, OPUEHTUPOBAHHBIX Ha



CIEIUAIBHOCTUY B 00JacTh WH(GOPMALMOHHBIX TEXHOJOTUA U HHXKCHEPHbIC
CIEUUANIBHOCTH, YYacTHE B TPOCKTHOM W UCCIEAOBATEIBCKOU JEATEIbHOCTH,
CBS3aHHOM C COBPEMEHHBIMH HAMNpPaBJICHUAMH OTpacid HWH(OpPMaIMOHHO-
KOMMYHHUKAIIMOHHBIX TE€XHOJIOTHUM, TOATOTOBKY K YYaCTHIO B OJIUMIHUAAAX U cllaue
Enunoro rocynapcTBeHHOro sK3aMeHa o nHGopMaTHKeE.

[TocnenoBaTenbHOCT, M3YYEHUS TE€M B MpejeiaX OJHOro roja 00ydeHUs
MOXET OBITh HM3MEHEHa MO YCMOTPEHUIO Y4YWTeNs MpU MOJATOTOBKE paboueit
MIPOrpaMMBbl U MOYPOYHOTO IJIAHUPOBAHMSL.

OO61iee yKciio YacoB, PEKOMEHOBAHHBIX JIJIsl U3yuyeHUs HHOpMaTHKU — 272
gaca: B 10 kmacce — 136 gacoB (4 yaca B Henenmo), B 11 kimacce — 136 gacoB (4 gaca
B HEJICIIO).



COAEPKXAHUE OBYYEHUA
10 KVIACC

Iu¢ppoBasi rpaMOTHOCTH

TpeGoBaHusi TEXHUKU OE30MACHOCTM M TUTHEHBI TMpuU padboTe ¢
KOMITBIOTEPAMH U APYTUMU KOMIIOHEHTaMHU ITU(POBOTO OKPYKEHUS.

[TpuHuMIBEl pabOTHl KOMIBIOTEPOB U KOMITBIOTEPHBIX CHUCTEM. APXUTEKTYypa
¢don HeitmaHna. ABTOMAaTHYECKOE BBIMOJHEHUE TMPOTPAMMBI  MPOIECCOPOM.
OnepaTuBHasi, MOCTOSIHHAs W JOJTOBpeMeHHas mamsaTh. OOMEH JaHHBIMU C
noMouIbio muH. KOHTpouiepbl BHENTHUX YCTPOUCTB. [IpsiMOI JOCTYN K MaMSITH.

OcHOBHBIE TEeHJICHIIUU pa3BUTHS KOMIIbIOTEPHBIX TEXHOJIOTUH.
[TapannenbHbie BBIYMCIICHUSL. MHoronpouneccopHbie CHUCTEMBI.
CyniepkommnbioTepbl. Pacrnipesiei€éHHbIe BBIYUCIUTENBHBIE CUCTEMBI U 00paboTka
OoNbIIMX JaHHBIX. MoOOWIbHBIE IU(GPOBBIE YCTPOHCTBA W HX POJIb B
KOMMYHUKAILUSIX. BcTpoennbie KOMITBIOTEPHI. MUKPOKOHTPOJIIIEPHI.
PoGoTtu3npoBanHbIe MPOU3BOACTBA.

[IporpamMmmHoe oGecrieueHre KOMIBIOTEPOB M KOMIIBIOTEPHBIX CUCTEM. BuJbI
IporpaMMHOro oOecredeHus: U ux HazHadeHue. OCOOEHHOCTH NPOrpPaMMHOIO
oOecrieueHusi MOOWJIBHBIX ycTpoiicTB. [lapamnenbHoe mTporpaMMHpOBaHHUE.
CucremHoe mnporpamMmMHoe obOecrnieueHue. OrnepalrMoOHHbIE CHUCTEMbI. Y TUJIUTHI.
HpaiiBepbl  yCcTpoWCTB. HMHCTAUSIUMSA W JSHHCTAULIIUAS — ITPOTPAMMHOIO
oOecrieyeHusl.

daiinoBeie cUCTeMBbl. [IpuHIUIIBI pa3MelieHuss WU WMEHoBaHUS (ailioB B
noyiroBpeMeHHoU mamsaTy. [11abmonbl a1t onrcaHus rpyin ¢Ganios.

[Iporpammuoe obecnieuenue. JluneH3upoBanue MPorpaMMHOro oOecredeHus
u uudpoBeix pecypcoB. IlpompuerapHoe u CBOOOJHOE  TPOrPaMMHOE
obecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE MCIOJIb30BAHUE TTPOTPAMMHOTO
obOecrieueHuss W MHUQPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YyCTAHABIMBAEMas
3aKOHOJaTeNbcTBOM Poccuiickorn @enepanuu 3a HENPABOMEPHOE HCMOJIb30BAHUE
MIPOTrpaMMHOT0 o0ecTicUeHHUS U MUPPOBBIX PECYPCOB.

[IprHIMIIBI IOCTPOCHUS U ANNIapaTHbIE KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH.
CeteBbie npotokonsl. Cetb UHTepHeT. Anpecanus B cetu MHtepHer. [IpoTokobl
creka TCP/IP. Cucrema 1oMeHHBIX HMEH.

Paznenenue IP-cetn Ha mojcetw ¢ momMollbio Macok mnojcerei. CereBoe
agMuHUCTpUpoBaHue. [lomyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
IIpoBepka Hamuuusi cBA3U € y310M cetd. OmnpeneneHue mapuipyTa JBHKEHUS
MTAKETOB.

Buner  nmestenbHoctm B cetu MutepHer. CepBucel  HMHTEpHeTa.
['eonndopmanmoHHble cUCTEMBbI. ['€010KAlIMOHHBIE CEPBUCHI PEAIbBHOTO BPEMEHHU



(Hanmpumep, JoKanus MOOWIBHBIX TeIe(OHOB, OINpeaeseHrue 3arpyKEeHHOCTU
aBTOMarucTpasieit), ”HTEpHET-TOProBIsl, OPOHUPOBAHUE OUIETOB U TOCTUHHUII.

['ocynapcTBeHHBIE 3JIEKTPOHHBIE CEPBUCHI M yciIyru. COUUAIbHBIE CETH —
opraHu3aius KOJUICKTUBHOTO B3aMMOJCHCTBUA U oOMeHa AaHHbIMU. CeTeBoit
ATUKET: MpaBWia TMOBeAEHUs B KubeprnpoctpancTBe. [Ipobiema MmogIMHHOCTH
noyiyueHHou uHdopmanuu. OTKpbITEIE 00pa30BaATEIbHBIE PECYPCHI.

TexHOreHHbIE M SKOHOMHUYECKHE YIpO3bl, CBA3AHHBIE C HCIOJIb30BAHUEM
MH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJOrui. OO01ue nmpoOaeMbl 3allUThI
unpopmanm ¥ uHbOpManMoHHONW  Oe3omacHocTH. CpeacTBa  3alIUTHI
uHDOpMalMK B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX M aBTOMATU3MPOBAHHBIX
uHopMalMOHHBIX cuctemax. IlpaBoBoe oOecrnedueHue UHYOPMAIIMOHHON
0€30IacCHOCTH.

[IpenoTrBpaiieHue HECAHKIIMOHUPOBAHHOIO JI0CTyna K  JUYHOU
KoH(uaeHIMATEHON MHGOpPMAILIMK, XpaHAIIEHCS Ha MEePCOHATLHOM KOMITBIOTEPE,
MOOWJIBHBIX yCTpOWCTBax. BpenoHOCHOE MporpaMMHOE OOECIieueHUe U CIOCOOBI
O00pbObl ¢ HHMM. AHTUBUPYCHBbIE MNporpamMmbl. OpraHuzaius JUYHOTO apXuBa
uHdopmanuu. PezepBHoe konupoBanue. [laposbHast 3amura apxusa.

[MudpoBanue nanHpix. CUMMETPUYHBIE W HECUMMETPUYHBIC IIUQPHI.
Mudpsr mpoctoit 3amensl. [ludp Lesaps. Iludp Buxenepa. Anroputm
mudpoBanus RSA.

TeopeTnvyeckre 0CHOBbI HH(POPMATHKH

Nudopmarusi, nannsie u 3HaHus. MHdopmanmonHsie npoieccsl B MPUPOJE,
TEXHHUKE U OOIIECTBE.

HenpepbiBHBIE W JHUCKpETHBIE BEIMYMHBI W CHTHajdbl. HeobxommmocThb
JTUCKpeTH3aluud WHGOpMAINKM, NpeAHa3HAYECHHOW JUIsi XpaHEHWs, Tepeaadud |
00paboTKH B IIU(GPOBHIX CHCTEMAX.

JIBouyHoe  KoaupoBaHuE. PaBHOMEpHbIE W  HEPAaBHOMEPHBIE  KOJIBI.
JlexoaupoBanue coOOIEHUH, 3aMMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycenoue @ano. IlocTpoeHHe OJHO3HAYHO JEKOAUPYEMBIX KOJOB C IOMOUIBIO
nepeBa. EnuHuIbI u3Mepenus koiudyecTBa nHPopmaiuu. AnQaBUTHBIN TOAXOI K
OIICHKE KOJIMYeCTBAa HH(POPMAIIUH.

Cuctembl cuucieHus. Pa3BépHyTas 3amuch LEIbIX U APOOHBIX YHUCEN B
MO3UIIMOHHOW cucTeMe cuucieHusa. CBOWCTBa MO3WIMOHHOW 3alUCU  YHUCHA!
KOJIMYECTBO MUGP B 3aMKCH, MPU3HAK JCTUMOCTH YHCIIa HA OCHOBAHHE CHUCTEMBI
CUMCJICHUS. AJITOPUTM TE€PEBOJIA LIEJIOr0 Ynciia U3 P-UyHOM cuCcTeMbl CUHCIICHUS B
JNECATUYHYI0. AJITOPUTM MEpeBOJa KOHEYHOW P-u4HOW JapoOU B JIECITHYHYIO.
AJTOpUTM TIEepeBOAa LENOTr0 Yuciia U3 JIECITUYHOM CHUCTEMbl CuMclieHHs B P-
nunyto. IlepeBon KoHeuHOU pecsiTuyHOM JApobu B P-uunyro. J[Bomunas,
BOCBMEpPHUYHAS U HIECTHAAUATEPUYHAS CUCTEMbl CUHMCIICHUS, CBS3b MEXIY HUMH.



ApudmeTnyeckue onepauy B MO3UIUOHHBIX CHUCTEMAX CUHCICHUS. TpoudHas
YPAaBHOBEUICHHAS! CUCTEMA CUUCIEHUS. J[BONUHO-AECATUYHASI CUCTEMA CUUCIICHUSI.
Konuposanne TtekctoB. Komupoka ASCIl. OngnobGaliTHbIE KOIMPOBKH.
Crangapr UNICODE. Komupoka UTF-8. Omnpenenenne MHGOPMALMOHHOTO
00BbEMa TEKCTOBBIX COOOIIEHUN.

KomupoBanne  u3oOpaxenuil. OueHka  WH(OPMAIMOHHOTO  00bEMa
rpaduyYecKuX JaHHBIX MIPH 3aJlaHHBIX Pa3pElICHUN U TTyOUHE KOAUPOBAHUS 1IBETA.
[IBeToBrie Monenu. BektopHoe xoaupoBanue. dopmatsl rpaduueckux ¢ansos.
Tpéxmepnas rpaduxa. OpakranbHas rpaduka.

Konuposanue 3Byka. Otenka nHGOpPMAIMOHHOTO 00bEMa 3BYKOBBIX JIAHHBIX
IpU 3aJaHHBIX YaCTOTE JUCKPETU3ALMNU U PA3PSIAHOCTH KOJAUPOBAHHS.

Anrebpa noruku. IloHsTe BbIcKa3biBaHUs. BbickasbiBaTebHBIE (OPMBI
(npenukatel). KBaHTOPHI CYIIECTBOBAHMS U BCEOOIIIHOCTH.

Jlornueckue omepanuu. TaOauIlbl UCTUHHOCTU. JIOTMYECKHUE BBIPAKCHHUS.
Jlorndeckue ToxaecTBa. Jloka3aTeabCTBO JIOTUYECKHUX TOXKJIECTB C IMOMOIIBIO
TaOIUI] ICTUHHOCTHU. Jlornueckue oneparuu U onepaiuy HaJl MHOXXECTBAMHU.

3aKkoHBI anreOpbl JOTUKUA. OKBUBAJICHTHBIC MPEOOpPa30BaHUS JTOTUUECKUX
BbIpaxkeHu . Jlornueckre ypaBHEHHUS U CUCTEMbI YPaBHEHUH.

Jlornueckue QyHKIUU. 3aBUCUMOCTH KOJIMYECTBA BO3MOXKHBIX JIOTMYECKUX
(GyHKIIUH OT KOJM4ecTBa apryMeHTOB. [loHbIe CUCTEMBI JIOTHUECKUX (DYHKIIHA.

Kanonnueckue  gopmbl  sormueckux  BbIpakeHuil.  CoBeplleHHbIE
JTU3BIOHKTUBHBIE M KOHBIOHKTUBHBIE HOpPMajbHbIe (OPMBI, aJITOPUTMBI UX
MOCTPOCHHUSI TIO0 TaOJIUIEe UICTUHHOCTH.

Jlornueckue »JIeMEHTBI B cocTaBe KommbioTepa. Tpurrep. Cymmarop.
Mmuoropa3psanbid cymmarop. llocTtpoeHue cxem Ha JOTMYECKHUX BJIEMEHTAaX IO
3aIaHHOMY JIOTUYECKOMY BBIPAKEHHIO. 3aIUCh JIOTUYECKOTO BBIPAXKEHUS MO
JIOTUYECKOU CXEME.

[IpencraBieHne ULENbIX YUCEA B MaMITH KOMIbIOTEpa. OrpaHUYEHHOCTH
JAVana3oHa 4YUCeNl IPU OrPaHUYECHUM KOJM4YecTBa pa3psanoB. llepenonHenue
pa3psIHON CeTKH. be33HaKoBbIC M 3HAKOBBIC JaHHBIC. 3HAKOBBIM OWT. [[BOMYHBII
JOTIOJTHUTEIIbHBIN KOJI OTPULIATENbHBIX YUCEIL.

[lobutoBbie Jorudyeckue onepanuu. Jlorumdeckuii, apudmeTndeckui u
nukrdeckuid casurd. IlludpoBaHue ¢ mMoMoOIBI0 TOOUTOBOM oOmepalyuu
«wuckirovaroniee NJIN».

[IpencraBieHne BelIECTBEHHBIX YHCEN B MaMSTH KOMIIbIOTEpa. 3Havalas
4acTh W MOPSAJOK uucia. JlpamazoH 3HAYEHUM BEIIECTBEHHBIX uucen. [IpoOiemsr
XpPAHEHHS BEIIECTBEHHBIX YHCEN, CBA3aHHBIE C OIPAHUYEHUEM KOJUYECTBA
pa3psaoB. BeilosiHEHME omepanii C BEIIECTBEHHBIMU YHUCIAMHM, HAKOIUICHUE
OIK1OOK MPU BBIYUCICHUSIX.



AJITOPUTMBI ¥ IPOTPAMMHUPOBaHHE

Onpenenenne BO3MOXKHBIX PE3yJbTaTOB PabOThl MPOCTEUIINX AITOPUTMOB
YOPaBJIEHUS HWCIOJHUTEIAMU M BBIYUCIUTENBHBIX alropuTMoB. OnpeneneHue
MCXOJHBIX JaHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET JaTh TPEOyEeMbIil pe3yIbTar.

Oranbl pelleHus 3aJad Ha KommbloTepe. MHCTpyMEHTaIbHBIE CPENCTBA:
TPAHCIATOpP, OTIATUUK, HOpoduaupoBmuK. KoMnunsuus © uUHTEpHperauus
nporpaMm. BupryanbHble MalluHBI.

WnrterpupoBanHas cpeaa pa3pabOTKU. MeToasl OTIIAIKU  MPOTPaMM.
Hcnonb3oBanue TpaccupoBOuHbIX Tabiui. Otnanounsii BeiBoA. [lomarosoe
BBINIOJIHEHUE TIporpaMMbl. Touku octaHoBa. [I[pocMOTp 3HaUEHUI TEPEMEHHBIX.

SI3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbsl naHHBIX:
LEJIOYNCIICHHbIE, BEIIECTBEHHBIE, CUMBOJIbHBIE, JIOTWUYECKHE.  BeTrBieHus.
Cnoxnple  ycnoBusa. Luknsl ¢ ycnoBueM. [uknbsl 1O MEpEeMEHHOM.
B3anmo3aMeHsI€eMOCTh  pa3MYHbIX  BUJIOB  LUKJIOB. HBapuaHT  LMKJA.
CocraBiieHHE LHMKJIA C HUCIOJIb30BAaHUEM 3apaHee OINpPENEIEHHOIO HHBApUAHTA
LUKJIA.

JIOKyMEHTUpPOBAaHHE  TMPOTPAMM. Hcnons3oBanue KOMMEHTapHEB.
IToaroroBka onucaHus NPOrpaMMbl U MHCTPYKILIMH JUJIS [TOJIb30BATEIIA.

AnroputMbl 00pabOTKH HAaTypaJIbHBIX YHCENl, 3alIUCAHHBIX B MO3UIIMOHHBIX
CUCTEMaxX CYHUCIEeHMs: pa3OMeHHe 3alucd 4Yucjia Ha OTAENbHbIE LHUQPHI,
HaXO0XJCHHE CYMMbl W TpOM3BENEHUS LU(Dp, HAXOKICHUE MaKCHUMAaJIbHOU
(MUHUMAIIBHON) IU(PHI.

HaxoxneHue Bcex MpOCTHIX YMCEN B 3aJlaHHOM Auana3oHe. [IpeacrtaBieHue
Yuclia B BUJIe HA0Opa MPOCTHIX COMHOXKHUTENEH. AJITOPUTM OBICTPOrO BO3BEACHUS
B CTECIICHb.

O6paboTka gaHHBIX, XpaHAMUXCS B ¢aiinax. TekcToBble U TBOUYHBIE (DAMIIBIL.
daitnoBbie TiepemMeHHbIe ((aioBbie ykazatenu). Urtenwe u3 Qaitma. 3amuch B
dari.

Pa3z0Ouenue 3agaun Ha noazagauu. [lognporpammel (poueaypsl U GYHKINHN).
Pexypcusi. PexypcuBnbie 00BekTHl ((pakransi). PexypcuBHBIE Mpomeaypsl u
¢ynkuuu. Mcnonp30BaHue cTeKa AJIsl OpraHU3alMi PEKYPCUBHBIX BBI30BOB.

Hcnonp3oBaHue CTaHIApTHOM OMOMMOTEKH S3bIKa MPOrPaMMHUPOBAHUS.
[logkmiouenne  OMOMMOTEK  MOANPOrPaMM  CTOPOHHHMX  MPOU3BOJUTENCH.
MoynpHBIN PUHIUII IOCTPOECHUS IPOTPAMM.

UYucnenHble MeToApl. TouyHOe M NPUOMMKEHHOE pElIeHUs  3aJadM.
YuclieHHbIE METObI PEUIEHUS] YPABHEHUI: METO nepedopa, METO MOJIOBUHHOTO
nenenusi. [lpubmmxéHHOe BBHIYMCICHUE AMUH KPHUBBIX. BpIuncieHue miomiaaen
(Guryp ¢ mOMOLIBIO YUCIEHHBIX METOJIOB (METOJ MPSMOYTOJIbHUKOB, METON



tpaneuuii). Ilonck wmakcumyma (MUHUMYMa) GYHKUMA OJHOM NEpeMEHHOU
METO/IOM IOJIOBUHHOTO JIEJECHHUS.

O6paboTka CHUMBOJIbHBIX JaHHBIX. BcTpoeHHble  (QyHKIMM  sI3BIKA
MPOrpaMMUPOBAHUS 1JI1 0OpaOOTKU CUMBOJBHBIX CTPOK. AJTOPUTMBI 00OPaOOTKU
CUMBOJIbHBIX CTPOK: TOJCYET KOJMYECTBA TMOSABJICHUA CUMBOJA B CTpPOKE,
pa3OuieHue CTPOKM Ha CJIoBa MO MTPOOEIBbHBIM CHMBOJAM, IMOUCK TOJCTPOKH
BHYTPM JAHHOM CTPOKHM, 3aMEHa HAWJIEHHOW MOJACTPOKM Ha APYTYK CTPOKY.
['enepanus Bcex CIOB B HEKOTOPOM andaBUTE, YIOBIECTBOPSAIOMIMUX 3aJaHHBIM
orpannueHusiM. [IpeobpazoBaHue uyncia B CHMBOJBHYIO CTPOKY U 0OpaTHO.

MaccuBbl ¥ MOCHEAOBATENIbHOCTH 4Hcen. Bbluucienne 0000MEHHBIX
XapaKTePUCTUK 3JIEMEHTOB MAacCHBa WUJIM YUCIIOBOM MOCJIEA0BATEILHOCTH (CYMMBI,
POU3BEICHHS, CPEIHEr0 apU(PMETHYECKOTO, MUHUMAIBHOIO U MAaKCUMAaJIbHOTO
AJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YJOBJIETBOPSIOIIMUX 33JaHHOMY YCJIOBHIO).
JIMHENHBIN TTOUCK 3aIaHHOTO 3HAYECHUSI B MACCHUBE.

CoptupoBka omHOMepHOro MaccuBa. [IpocTbie METOABI COPTUPOBKU (METOJ
ny3bIpbKa, METOJ BbIOOpa, COpTHUpOoBKa BcTaBkamu). COpTUPOBKA CIUSHHUEM.
beictpas coptupoBka wmaccuBa (anroputM QuickSort). JIBowvHBI TOUCK B
OTCOPTHUPOBAHHOM MAaCCHUBE.

JIBymMepHble MaccuBbl (MATpHIbl). AJTOPUTMBI OOpPabOTKH JBYMEPHBIX
MaCCHBOB: 3aIlI0JTHEHUE JIBYMEPHOTO YMCIOBOIO MacCHBA IO 33JJaHHBIM IIpaBUJIaM,
MOUCK 3JIEMEHTA B IBYMEPHOM MAaCCHUBE, BBIYMCICHHUE MAaKCUMyMa (MUHMMYyMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOI'O MAacCCHBa, IEPECTAaHOBKA CTPOK M CTOJIOIIOB
JBYMEPHOT'O MacCHBa.

HNudopMannoHHbIe TEXHOJIOTHH

TexcroBelii mporneccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
opdorpadun u rpammatuku. CpeacTBa TMOMCKAa M aBTO3aMEHBI B TEKCTOBOM
npoueccope. Mcnonb3zoBanue  crwieid.  CTpyKTYpUpPOBaHHBIE  TEKCTOBBIE
nokymeHTbl. CHocku, ornaBiaeHue. KommektuBHass paboTra ¢ JIOKyMEHTaMHU.
NHCTpyMEHTHI perieH3upOBaHuUsl B TEKCTOBBIX mporeccopax. OOmayHble CepBUCHI.
HenoBas mepenucka. Pedepar. IlpaBuna muTUpOBaHUS HUCTOYHUKOB H
opopmienuss Oubmmorpadguaeckux ccputok. OQopMIeHUE CIUCKA JTUTEPATYPHI.
3HAaKOMCTBO C KOMIIBIOTEPHON BEPCTKON TeKcTa. TeXHHUYECKHEe CpeAcTBa BBOJA
TekcTa. Crnenuanu3upoBaHHBIE CpPEACTBA PEJAKTUPOBAHUS MAaTEeMaTHYECKHUX
TEKCTOB.

Ananu3 gaHHbiX. OCHOBHBIE 3aJa4d aHalii3a JAHHBIX: MPOTHO3UPOBAHUE,
KiaccupuKkanus, KilacTepu3auus, aHaiu3 oTkIoHeHui. IlocrmenoBaTenbHOCTD
pelIeHus 3a7a4 aHalu3a JAaHHBIX: COOp MEPBUYHBIX JTaHHBIX, OUYMCTKA M OIEHKA
KauecTBa JAHHBIX, BEIOOpP W/UIM MOCTPOCHUE MOJENH, MpeoOpa3oBaHUE JaHHBIX,
BU3yaJIM3allisl JAHHBIX, HHTEpOpeTanus pe3yabraToB. [IporpaMmmHubie cpeAcTBa u



MHTEPHET-CEPBUCHI JJI1 00pabOTKM M NpPEICTaBIeHUs JaHHBIX. bonbline naHHbIe.
MammnHoe o0yueHue. HTeneKTyanbHblil aHaaIu3 JaHHBIX.

AHanu3 JaHHBIX C MOMOLIBIO DJIEKTPOHHBIX Ta0null. BeluncieHue cyMMmbl,
CPEIHET0 apu(PMETHUECKOT0, HANOOIBIIEr0 (HAUMEHBILIEr0) 3HAUYCHUS IUAIIa30Ha.
Boruncnenne kosd@uimeHTa Koppensiguu ABYX psAnoB aAaHHbIX. [locTpoenue
CTONOYAThIX, JUHEHMYaThIX M KpyroBbix jauarpamm. lloctpoenue rpadukos
¢ynkuuit. [TonGop nuHUM TpeHa, peleHne 3aaad NporHo3upPOBaHUS.

YucneHHoe pelleHHWE YpaBHEHMH C IIOMOIIbIO I0J0Opa MapameTpa.
OnTrMu3anys Kak IMOMCK HAaWJIy4dlIEro pelIeHMs B 3aJaHHbIX ycioBusx. Llenesas
¢yHkuus, orpaHuyeHusi. JlokanbHble M TJIOOAQIBHBI MHUHHUMYMBI LE€JE€BOM
¢yHkuuu. Perenue 3aa4 oNTUMHU3AIMHI C TOMOIIBIO AIEKTPOHHBIX TAOJIHII.

11 KJIACC

TeopeTnueckue 0CHOBbI HHPOPMATHKH

Teoperndeckne mOAXOABI K OIEHKE KoJnuecTBa HHPOpPMAIMU. 3aKOH
agautuBHOCTH MHpopmarmu. Dopmyna Xaptiu. Mudopmanuss U BEpOSTHOCTD.
®opmyna llleHHoHa.

Anroput™mbl cxatus gaHHbIX. Asnroput™M RLE. Anropurm Xaddwmana.
Anroput™ LZW. AnropuTmbl CXaTus NaHHBIX C MOTEPAMHU. Y MEHBIIECHUE
IyOuHBI KogupoBaHus 1Beta. OCHOBHBIC Hjien anroputMmos cxkatust JPEG, MP3.

CkopocTh mepeauyd JaHHBIX. 3aBUCHUMOCTb BPEMEHHM IIepeladyd  OT
MH(POPMAIIMOHHOTO 00bEMa JAaHHBIX W XapaKTEPUCTHK KaHalla CBSI3U. [IpUyuHBI
BO3HMKHOBEHHUS OMMOOK Tpu mepenade AaHHBIX. Kojpl, MO3BOJSIOMINE
OoOHapy>XMBaTh M HUCIPABJIATh OMIMOKH, BO3HUKAIOUIME TPHU Tepenaye JaHHBIX.
Paccrosamne Xsammunra. Koguposanue ¢ moroperrem 6utoB. Koasl XamMMuHra.

Cucrembl. KoMIoHEHTBHI cucTeEMBI W HX B3auMoaelcTBue. CHUCTEMHBIN
s dext. Ynpapnenue kak nHGOpMaIIMOHHBIN rporiecc. OOpaTHas CBA3b.

Mogenn u monenupoBanue. Llens MogenupoBanusi. COOTBETCTBUE MOMAEIH
MOJICIIUPYEMOMY OOBEKTY WJIM MPOIECCy, Lenu MoaenupoBaHus. dopmanuszanus
MIPUKJIAJIHBIX 33]1a4.

[IpencraBnenne pe3ynbTaTOB MOJECIUPOBAHUS B BUOE, YAOOHOM Jis
BOCHIPHSTHS YeIOBEKOM. [ paduueckoe npeAcTaBiIeHUe JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpaduxn).

I'padsr. OcHoBHBIE TOHATHSA. Buasr rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHI], CIUCKOB CMEXKHOCTU. PeleHue
ANTOPUTMHUYECKUX 3a/ad, CBS3aHHBIX C aHamm3oM TpadoB (MOCTpOEHUE
ONTUMAJIBLHOTO TYTH MEXIY BepIIMHAMH Tpada, OImpeaeeHue KOoJIu4ecTBa
pa3IMYHBIX MYTeH MEXAYy BEpIIMHAMU OPUEHTUPOBAHHOIO  AlMKINYECKOIrO

rpada).



HepeBbs. bunapnoe nepeBo. [epeBbsi moucka. CriocoObl o0xona aepesa.
[IpencraBnenne apupMeTUYECKUX BhIPAKEHUI B BHUE JepeBa. ucKpeTHble Urpbl
JIByX UTPOKOB ¢ noJiHoM nHdopmarueit. [loctpoenue gepesa rnepedopa BapuaHToOB,
OMHUCaHUE CTPATEruu UTrpbl B TAOIMYHOU (hopMme. BBIUrphIlIHbIE U TPOUTPHIIIHBIC
MO3UIINH. BBIUTPHILIHBIE CTPATETHH.

CpencTBa UCKYCCTBEHHOTo MHTesuiekTa. CepBUCHI MAIIMHHOTO MEPEeBOJa U
pacno3HaBaHus ycTHOM peud. KorHutuBHBIE cepBHUCHL. MneHTudukanus u mouck
M300paKeHuH, pacro3HaBaHUe 1. CamooOyuaroniuecs CUCTEMBI.
HckyccTBeHHBI MHTEIJIEKT B KOMIBIOTEPHBIX HMrpax. Mcmosb3oBaHue METOAOB
UCKYCCTBEHHOTO MHTEJJIEKTa B 00ydalomux cucremax. Vcrnoiap30BaHre METO/I0B
UCKYCCTBEHHOTO MHTEJUIEKTa B poboTtoTexHuke. MHTepHeT Bemel. [lepcriekTuBsb
Pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTYaJbHbIX cucTeM. HeliponHble ceTu.

AJITOPUTMBI U IPOrPaMMUPOBaAHUE

Qdopmanuzanus  MNOHATUSA — anroputMa. Mamuna  TeropuHra  Kak
YHUBEpCaabHasi MOJeJIb BerunciaeHul. Tesuc Yépua—Trropunra.

OneHka CIOXHOCTU BbhIUMCIeHUN. BpeMs paboThl U 00bEM HCIONB3yeMOn
namsiTd, WX 3aBHCHUMOCTh OT pa3Mepa HMCXOJHBIX JaHHbIX. OleHka
ACUMIITOTUYECKOW  CJIOKHOCTH aJTOPUTMOB. AJTOPUTMBI  TOJWHOMHUATBHOM
cnoxHoctu. IlepebopHbie anroputmbl. [Ipumepsl pa3nUUHBIX — AJITOPUTMOB
peleHns OJJHOM 3a/1aud, KOTOPhIE UMEIOT PA3IUYHYIO CI0KHOCTbD.

[Touck mpocThIX YMCENn B 3a/JJaHHOM JHMana3oHE € IMOMOINBI alropuTMa
«pernieTo JpaTocheHay.

MHuoropa3psiAHbie 1esble Yiciia, 3a/1a4d JTUHHON apu(METUKH.

CroBapu (accollMaTUBHBIC MACCHUBBI, OTOOpakeHHUs).  XOII-TaOJHUIIBI.
[TocTpoenue andaBUTHO-YACTOTHOTO CIOBAPS JIJIS 33JJaHHOTO TEKCTA.

Crekn. AHanu3 TMPaBUIBHOCTH CKOOOYHOTO BBIpAKEHHUA. Bbrlumncienue
apu(METHIECKOTO BBIPAXKEHHUSI, 3aIIMCAHHOTO B MOCTPUKCHOU Popme.

Ouepenu. Mcnonb3oBaHue 04epen I BPEMEHHOTO XPaHEHHUS TaHHBIX.

Anroputmbl Ha Tpadax. [locTpoeHne MHHHMAIBHOTO OCTOBHOTO JepeBa
B3BEILIEHHOTO CBSI3HOTO HEOpHEeHTHpoBaHHOro rpada. KonuuecTBo pazmuyuHbIX
MyTel MEXIy BEpIIMHAMU OPHEHTHPOBAHHOTO AIMKIMYECKOTrOo rpada. AITOpUTM
JIeUKCTpBI.

JepeBbs. Peanuzanus nepeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYp. [IBonuHbBIE
(bunapuwie) naepeBbs. l[locTpoeHue paepeBa ISl 3aJaHHOTO apU(PMETHUECKOTO
BbIpaxkeHHs. PekypcuBHBIE anropuTMmbl o0xoja nepeBa. Mcmonp3oBaHue creka U
ouepeau i 00Xoa Aepena.

JluHaMmuueckoe MOpOrpaMMHUpPOBAHME KaK METOJl pelleHus 3aJad ¢
COXPAHEHUEM MPOMEKYTOUHBIX PE3YyJIbTATOB. 3aJaul, PEIIaeMble C IOMOILBIO



JUHAMHYECKOTO MPOTPAMMUPOBAHUSA: BBIYUCICHUE PEKYPCUBHBIX (DYHKIIUIA,
MOACYET KOJIMUECTBA BAPUAHTOB, 33/1a4d ONTUMU3AIIUH.

[lonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpoBaHUU. OOBEKTHI U
kiaccel. CBoicTBa M MeTO/bl O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIM aHAJU3.
Pa3paboTrka mporpaMm Ha OCHOBE OOBEKTHO-OPHUEHTHPOBAHHOIO MOJXO0JA.
WNukancynsanus, Haciea0BaHuE, MOIUMOPPHU3M.

Cpensl ObicTpoii pa3paboTku mnporpamm. I[IpoekTupoBanue wuHTEpdeiica
nosib3oBarens. Vcmonb3oBaHWE TOTOBBIX — YNPABISIEMBIX — DJIEMEHTOB IS
nocTpoeHust uaTepdeiica.

O630p  s3bIKOB  mporpammuipoBanusi.  [lomstme o  mapagurmax
IporpaMMHUPOBAHUS.

NupopmManmoHHbIe TEXHOJIOTHH

Otanbl  KOMIBIOTEPHO-MATEMATUUECKOTO  MOJICJIMPOBAHUS:  MMOCTAaHOBKA
3ajaud, pa3paboTKa MOJCIHM, TECTUPOBAHHWE  MOJCIH, KOMIIBLIOTEPHBIN
AKCTIEPUMEHT, aHAJIU3 PE3YIHTATOB MOJIEIUPOBAHUSI.

Jluckperuzanuss TpU  MaTEMAaTHUYECKOM MOJICTUPOBAHUU  HEMPEPBIBHBIX
npoiieccoB. MoaenupoBanue JABWKEHUs. MojaenupoBaHue — OMOJIOTHYECKHUX
cucreM. MaremaTu4eckue  MOJEIM B DKOHOMHKE.  BBIUHMCIHUTENbHBIC
AKCHEPUMEHTHI C MOJIEIISIMHU.

O06paboTKka pe3yJabTaTOB SKCIEPUMEHTAa. MeToJ, HaMMEHBIIMX KBaJpaToB.
OneHka YHMCIOBBIX TMApPaMETPOB MOJECIUPYEMBIX OOBEKTOB U  IPOIECCOB.
BoccranoBieHue 3aBUCHUMOCTEN 110 pe3yJibTaTaM SKCIEPUMEHTA.

BepositHocTHbie  momenmu.  Metonel Monte-Kapio. Mmuranmonnoe
mMonenupoBanue. CHCTEMbI MAaCCOBOT'O OOCITYKUBaHMUS.

Tabmuunble (pensuMOHHBIC) O0a3bl JaHHBIX. Tabiuila — TpeACTaBICHHUE
cBeleHnil 00 omHOTMHHBIX 00BbekTax. Iloie, 3amucek. Kirou taGmunel. Padota ¢
roroBoii 0a3oi MaHHBIX. 3amoyiHEHHE Oas3bl JaHHBIX. [loWCK, COpPTHpOBKa W
bunbTpanug JaHHBIX. 3ampoChl Ha BBIOOPKY JAHHBIX. 3ampoChl C MMapaMeTpamu.
Boluncnsiembie mojsi B 3a1pocax.

MHororabnuunbie 0a3bl  JAaHHBIX. THIBI CBsA3eH MeEXAy TaOIHIIaMHU.
Buemnuii xiro4. LlemocTHOCTh 6a3bl TaHHBIX. 3aMPOChl K MHOTOTAOIUYHBIM 0a3am
JAHHBIX.

NuTeprer-ipuiioxkenus. [loHATHE O CEpBEPHON U KIMEHTCKOW YacTsIX CauTa.
TexHomorus: «KJINEHT — CEpBEP», €€ NOCTOMHCTBA M HeAOCTaTKU. OCHOBBI fA3bIKa
HTML u xackamaeix tabmumr ctwiei (CSS). Cuenapum Ha s3pike JavaScript.
dopmbl Ha BeO-CTpaHUIIE.

Pasmemienne Be6-caliToB. Yciyra XxocTuHra. 3arpyska (haiijioB Ha CauT.

BBoa n300paxkeHHil ¢ KCMOIB30BAHUEM pPa3IMYHBIX HU(PPOBBIX YCTPOUCTB
(uudpoBbix (oToanmapaToB U MHUKPOCKOIIOB, BHJIEOKaMEp, CKAHEPOB M JIPYTUX



yctpoiictB). I'paduueckuit penakrop. Pazpemenue. Kagpuposanue. Mcnpapienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOppeKUHs  IIBETA.
OOeciBeunBaHue LBETHBIX H300paxkeHuil. Perymb. Pabora ¢ oOnacTsamu.
QUIBTPHI.

MHuorocnolinble u3o0paxkenus. TexcrtoBble cimon. Macka cnos. Kanambl
Coxpanenue BblaesneHHONW oOnactu. IloaroroBka wimtocTpauii A BeO-CaiToB.
AHUMHpOBaHHBIE H300paXKEHUSI.

Bekropnas rpaduka. IlpumutuBbl. V3MeHeHue TOpsSIKa 3IIEMEHTOB.
BreipaBHuBaHue, pacnpeneneHue. ['pynnupoBka. Kpusbie. @opmaTbl BEKTOPHBIX
pucyHkoB. Mcnonb3oBanue KOHTYpoB. Bektopusaius pacTpoBbIX H300paKEHU.

[IpyHUMNBI TOCTPOEHUS M PEAAKTUPOBAHMS TPEXMEPHBIX  MOJIEIEH.
Cerounble Momenu. Marepuansl. MoaenupoBaHHE HMCTOYHUKOB OCBEIICHUS.
Kamepbl. AnautuBhbie TexHosnorud (3D-npuntepsi). [ToHATHE O BHPTYaIbHOM
PEaIbHOCTH U JOTIOJIHEHHOW PEajJbHOCTH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [IPOITPAMMBI 11O
MHO®OPMATUKE (YTJIVBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJIHEI'O
OBUIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3ynbTaThl  OTPAKAalOT TOTOBHOCTh M CHOCOOHOCTH
oOydJaromuxcs PyKOBOJCTBOBAaTbCA CGHOPMHUPOBAHHON BHYTPEHHEH MO3MLIUEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHCHTAIll, TIO3UTUBHBIX BHYTPECHHUX
yOeXKJICHUH, COOTBETCTBYIOIIMX TPAIUIIMOHHBIM IIEHHOCTSAM  POCCHHCKOTO
o0IIIecTBa, paclIMpeHUe KU3HEHHOTO OTMbBITa U OIbITa JACSITEILHOCTH B IMPOIECCE
pealm3anyd  CpeICTBaMU  y4eOHOro TMpeaMeTa OCHOBHBIX  HampaBleHUH
BOCIIUTATCIIbHON JICATEITHHOCTH.

B pesynbraTe w3ydeHuWss HWHPOPMATHKM HAa YpPOBHE CpEIHETO OOIIero
oOpaszoBanus y oOyuaromierocss OyayT copMHUpOBaHbI CIEAYIONINE JTUIYHOCTHBIC
pe3yabTaTHI:

1) rpaskaIaHCKOT0 BOCITUTAHUA:

OCO3HAHHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB M OO0S3aHHOCTEH, YBa)KCHHE
3aKOHAa M MpaBOMOpSAKA,  COOJIIOJIEHHE  OCHOBOIIOJIATAIONIUX  HOPM
MH(GOPMAIIMOHHOTO MpaBa U HH(GOPMAIITMOHHON 0€30MaCHOCTH;

TOTOBHOCTh TMPOTUBOCTOSATH HJACOJOTUU IKCTPEMHU3Ma, HAIMOHAIM3MA,
KCeHO(OoOUH, AUCKPUMHUHAIMU [0 COIMAIBbHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HAI[MOHAJILHBIM MIPU3HAKAM B BUPTYaJbHOM MIPOCTPAHCTBE;

2) NATPUOTHYECKOT0 BOCITUTAHMS:

[IEHHOCTHOE OTHOIIIEHNE K UICTOPUIECKOMY HACIIeINI0, TOCTIKEHUAM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTHUSX, TOHUMaHNE 3HAYCHUS] HHPOPMATHUKH KaK HaAYKH
B ’KU3HU COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHMSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, JTHUYECKOTO IOBEICHUS;

CIIOCOOHOCTH OIIEHMBAThH CUTYAIMIO ¥ IPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHCIIC B
cetu MHTepHerT;

4) 3¢TETHY€CKOT0 BOCTIUTAHUS:

ACTETHYECKOE OTHOIICHWE K MHpPY, BKIIOYas OCTETHKY HAy4YHOTO W
TEXHHUYECKOTO TBOPYECTRA,

CIIOCOOHOCTh BOCTIPUHUMATH PA3IMYHBIC BUABI HCKYCCTBA, B TOM YHCIIC
OCHOBAaHHOT'O Ha MCIIOJIh30BAaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3uveckoro BOCHUTAHUS:

copMUpPOBAaHHOCTH  3A0pPOBOrO W 0Oe3omacHOoro  oOpaza  JKHM3HH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pOBBIO, B TOM 4YHCJIE 3a CYET



coOmroieHus1 TpeOoBaHUI O€30MacHOM AKCIUTyaTallud CPEJCTB MH(DOPMALMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TE€XHOJIOTHH;

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K AKTUBHOHM JEATEIBHOCTH TEXHOJOTHYECKOW W COLMAIBHON
HAIpPaBIECHHOCTH, CIIOCOOHOCTh WHUIIMHPOBATh, MJIAHUPOBATH M CaMOCTOSITEIILHO
BBITIOTHSITH TaKYIO JESTEIbHOCTD;

uHTepec K cdepaM MNpoPEcCHOHATBHOM JeATENbHOCTH, CBSI3aHHBIM C
WHPOPMATUKOHM, MPOrpaMMUPOBAHHEM U HH(POPMAIMOHHBIMA TEXHOJIOTHSIMH,
OCHOBaHHBIMU Ha JOCTH)KCHUSAX HAyKH MH(DOPMATHKH M HAYIHO-TEXHHUYECKOTO
nporpecca, yMeHHe CcOBepllaTh OCO3HaHHBbIM BbIOOp Oyayumied npodeccun u
pean30BbIBaTh COOCTBEHHBIE )KM3HCHHBIE TIJIAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K O0Opa3oBaHUI0O W C€aMOOOpa30BaHMUIO Ha
NPOTSDKEHNUU BCEH KHU3HU;

7) IKOJIOrH4eCKOro BOCIUTAHUS:

OCO3HAHUE TJI00ANBHOTO XapakTepa IKOJIOTHYECKUX IMPOoOJIeM U TyTed HuX
pelieHus, B TOM 4YHCIe C Yy4ETOM BO3MOXKHOCTEH  WH(POPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX TE€XHOJIOTHH;

8) HeHHOCTH HAYYHOT'0 TIO3HAHMS

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Ppa3BUTHsI HAyKH, IOCTHKEHUSIM HayYHO-TEXHHYECKOro Iporpecca H
OOIIECTBEHHOM MPAKTUKH, 32 CYET IOHUMAaHHUS POJIM HH()OPMALIMOHHBIX PECYPCOB,
MH(POPMAIIMOHHBIX NPOIECCOB U HH(OPMALMOHHBIX TEXHOJOTMH B YCIOBHSX
(P poBOM TpaHCPOpMALIUN MHOTHX CEp KU3HU COBPEMEHHOI'O OOIIECTBA;

OCO3HAaHUE LIEHHOCTH HAyYHOW JAEATEIbHOCTH, TOTOBHOCTb OCYIIECTBISATH
IPOEKTHYIO U UCCIIEI0BATENbCKYIO AESATEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

B nporecce noctuxeHusi TUUHOCTHBIX PE3YJIbTATOB OCBOEHUSI IPOTPaMMBbI
no wuHbopMaTHKEe Yy OOY4YalOIIUMXCS COBEPILIEHCTBYETCA SMOLMOHAJIbHBIHN
UHTEJUIEKT, MpeArnoIaraoumil copMiUpoBaHHOCTS:

CaMOpPETYJIMPOBAHUSA, BKIIIOYAIOLIETO0 CaMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMOBEJACHHME, CIOCOOHOCTb aJaNTUPOBATHCA K
HMOLIMOHAJIBHBIM U3MEHEHUSAM U MPOSBIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAILMH, BKJIIOYAIOMIEH CTPEMIIEHUE K JOCTHIKEHUIO 1IeNIU U
ycrexy, ONTHUMH3M, WHHUIMATHBHOCTb, YMEHHE NEHCTBOBAaTh, MCXOJS U3 CBOUX
BO3MOKHOCTEH;

SMIATHUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHMUMATh AMOLMOHAIBHOE COCTOSTHUE
APYTUX, YYUTHIBaTh €r0 IMPHU OCYIIECTBICHUU KOMMYHHKAIMH, CIIOCOOHOCTH K
COUYYBCTBHIO U CONEPEKUBAHUIO;

COLIMAbHBIX HABBIKOB, BKIIOUYAIOIINX CIOCOOHOCTH BBICTPANBaTh OTHOILICHUS
C IPYTHUMH JIIOABMH, 3a00THTHCS, MIPOSBISATH MHTEPEC U pa3periaTh KOHPIUKTHI.



METAINPEIMETHBIE PE3YJIBTATbBI

B pesynpraTe wu3ydyeHus WHPOPMATHKH Ha YpPOBHE CPEIHETO OOIIETo
oOpazoBaHuss y oOydarwomierocss OyayT c(opMHUpOBaHBI MeETaNpPEIMETHbBIC
pE3yNIbTAThl, OTPAKECHHBIE B YHUBEPCAIBHBIX YYCOHBIX JCHCTBUSAX, a UMCHHO —
MMO3HABATEIbHBIC  yYHHBEPCAIbHBIE YYeOHBIE JCHCTBUS, KOMMYHUKATHBHBIC
YHUBEPCAJIbHBIC Y4YeOHBIC JCHCTBUS, PETYSTUBHBIC YHUBEpPCAIbHBIC YyUEOHBIC
JCHUCTBUS, COBMECTHAS JICSITCIIEHOCTD.

Ilo3naBaTe/bHbIE YHHBEpPCAJbHbIE YUeOHbBIE TeiiCTBHSI

1) 6a30BbIe JJOrHUYecKHe AelicTBHUS:

CaMOCTOATEILHO  (OPMYJIMPOBATh W aAKTyaJIM3UpOBaTh  MPOOJIeMY,
paccMaTpHBaTh €€ BCECTOPOHHE;

YCTaHABJIMBATH CYIICCTBEHHBIM MPU3HAK WU OCHOBAHUS JIJIT CPAaBHCHMS,
KJaccuukauu u 060011eHus;

OTIPEEIIATh NI JeATEIbHOCTH, 3a/1aBaTh apaMEeTPhl U KPUTEPHH UX
JTOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U IMMPOTHBOPEYHS B PACCMATPHUBACMBIX SBJICHUSX;

pa3pabaTbiBaTh IUIaH PEHICHHUS MPOOJEeMBbl C YU4ETOM aHajau3a HMEIOIIUXCS
MaTepHUATIbHBIX U HEMATEePHAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBHI B ICSITEIbHOCTh, OLIECHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKH MOCTEACTBUMN JAESTEIbHOCTH;

KOOPJIMHUPOBATH W  BBINOJHATH pabOTy B  YCIOBUAX  PEAIbHOrO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATHBHOE MBIIIUICHHE MPHU PEIICHUN KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIE0BATEILCKHE AeCTBHSI:

BJIQ/IETh HABbIKAMHU Y4EOHO-HUCCIEA0BATENbCKOM M MTPOCKTHON €SI TEIbHOCTH,
HaBBIKAMHU  paspemieHuss NpoOJeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY TIOMCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO
Pa3TUYHBIX METOIOB TIO3HAHUS;

OCYIICCTBIISITh PAa3JIMYHBIC BHIBI JACATEIBHOCTA IO TMOJYYSHHIO HOBOTO
3HAHMSI, €T0 HMHTEPIpPETAINH, MPeoOpPa30BaHUI0 W MPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX CHUTyalHsX, B TOM 4YHCJE€ MPU CO3MaHUM YYEOHBIX M COIHAIBHBIX
MPOEKTOB;

dbopMHUpOBaTH HAYYHBIN THI MBIIUICHHS, BIaJIeTh HAYYHON TEPMHUHOJIOTHEH,
KITFOUEBBIMU TTOHATUSMA U METOAMU;

CTaBUTh W (HOPMYIMPOBATh COOCTBEHHBIC 3a/Jadyd B 00pa30BaTEIHLHOM
TESTETHPHOCTH U KU3HCHHBIX CUTYAITUAX;



BBISBJISTh TPUYMHHO-CIICACTBCHHBIC CBS3M W aKTyallM3MpPOBATh 3ajaady,
BBIIBUTATh TUIOTE3y €€ pEIICHUs, HAaXOIUTh apTyMEHTHl IS J0Ka3aTeIhCTBa
CBOMX YTBEP)KIICHHM, 3a/1aBaTh TApaMETPhl K KPUTEPUHU PEIIICHHUS,

aHANMM3UPOBATh TIOJNIYYCHHBIE B XOJE€ PEIICHHWS 3aJadyd  PE3yJIbTaThI,
KPUTHUYECKU OIICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSAX;

JaBaTh OIIEHKY HOBBIM CHUTYyallUsM, OIICHUBATh TNPUOOPETEHHBIN OIIBIT,

OCYIICCTBIISITH IIEJICHAIPABICHHBIN TOMCK MIEPEHOCA CPEJICTB M CIIOCOOOB
JEHCTBUS B IPO(DECCHOHATBHYIO CPEY;

YMETh TICPEHOCUTD 3HAHMS B MTO3HABATEILHYIO U MPAKTHYECKYIO 001acTH
KA3HENEATEILHOCTH;

YMETh HHTETPUPOBATH 3HAHKS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTAaTh HOBBIC UJICH, MPE/IaraTh OpUTrHHAIBHBIC TOAX0bI U PEIICHMS,
CTaBUTH MPOOJIEMBI U 33J1a4H, JOIyCKAIONIHEe aIbTCPHATUBHBIC PEIIICHUS.

3) padoTa ¢ nungopmanmeii:

BJIQJICTh HABBIKAMH IOTYYCHUS WH(GOPMAIIUU M3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITCJIbHO ~ OCYIIECTBIIATH  IOWCK,  aHalM3, CHCTEMATH3allui0 |
MHTEPIIPETAIINI0 HHPOPMAIIUU PA3TUYHBIX BUIOB M OPM MPEACTABICHHUS,

co3dgaBaTh TEKCTBI B pa3dW4HbIX (GopmMaTax ¢ Y4ETOM Ha3HAYCHHS
uHpOpMAIlMK W IEJICBOM  ayJUTOPHHM, BHIOMpas ONTHMAJIBHYIO (GOpMY
NPEJICTAaBJICHUS U BU3yaJIU3alliu;

OIICHMBATh JIOCTOBEPHOCTD, JISTUTUMHOCTh MH(OpMAIUH, €€ COOTBETCTBHUE
IIPABOBBIM M MOPAJIbHO-3THYECKHUM HOpMaM;

UCIIOJIb30BaTh  CpEACTBA  WH(GOPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPTraHH3aIlMOHHBIX
3a1a9 ¢ COOJIIOJICHHEM TpeOOBaHWUU HSPrOHOMHMKH, TEXHUKH OE30I1aCHOCTH,
TUTHCHBI, PECYpPCOCOCPEIKCHHS, TMPaBOBBIX M  OTHYCCKHX HOPM, HOPM
nH(OPMaIIMOHHON 0€30TMacHOCTH;

BJaJeTh  HABBIKAMH  PACIO3HaBaHUS W 3allMThl  HMH(QOpMAIIUH,
nH(pOpMATMOHHOK 0€30TaCHOCTH JTUIHOCTH.

KoMMyHUKATHBHBIE YHUBEPCAJIbHbIE yUeOHbIe NeiCTBUS

1) obmenue:

OCYIIECTBIISITh KOMMYHHKAIIUN BO BCEX cpepax KU3HMU;

pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIICHHS, TOHWMATh 3HAYCHUE
COMAJIbHBIX 3HAKOB, pPacCIlO3HAaBATh IIPCAIIOCBLIKH KOH(l)J'II/IKTHI)IX CI/ITyaHI/Iﬁ nu
CMATYATH KOH(I)JII/IKTBI;

BJIQJICTh  PA3JWYHBIMM  CIIOCOOAMH  OOIEHMS W B3aWMMOJCHCTBHS,
apryMEHTHPOBAHHO BECTHU JUAJIOT, YMETh CMSTYaTh KOH(MIUKTHBIE CUTYyalUU;



Pa3BEPHYTO M JIOTMYHO U3JIATaThb CBOIO TOYKY 3PEHHUsI C HCIOJb30BAHUEM
SI3BIKOBBIX CPEJLICTB.

2) COBMeCTHASI 1eSITeIbHOCTh:

[IOHUMAaTh W MUCIIOJIB30BaTh MPEUMYLIECTBA KOMAHIHOW U WHIWBUAYAIbHON
paboThI;

BbIOMpATh TEMATHKy M METOJbl COBMECTHBIX ACHCTBUH € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKIOI'0 YJICeHA KOJIJICKTUBA;

IIPUHUMATh L[EJIM  COBMECTHOW  JCATENIIbHOCTH, OpPraHU30BBIBATHL U
KOOPAWHUPOBATh JEUCTBUSA 10 HUX JOCTHKECHHUIO: COCTABJIATH IUIAH JEUCTBUM,
pacnpenensTh poiu ¢ YYETOM MHEHUM YYaCTHHUKOB, OOCYXAaTh pe3yibTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauyeCTBO CBOEr0 BKJIaJa M KaXJOr0 YYaCTHUKA KOMAaHJIbl B
001t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

pejjaraTb HOBBIE IPOEKTHI, OLCHWBAaTh MWJAEU C NO3UIUU HOBH3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAUUMOCTH;

OCYILIECTBIIATh ITO3UTUBHOE CTPATErMYECKOE IIOBEJACHUE B Pa3JIUYHBIX
CUTYalUsX, TPOSABIIATH TBOPUECTBO U BOOOpaKEHUE, OBITh MHUITUATUBHBIM.

PerynsiTuBHbIe YHUBEpPCcaJIbHbIE YUeOHbIe 1eiicTBUS

1) camoopraHu3amms:

CaMOCTOSITEJIbHO OCYUIECTBIIATh IMO3HABATEJIbHYIO NIE€SITENbHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBATh COOCTBEHHBIE 3a/1aud B 00pa30BaTEIbHOM
NEATEIbHOCTU U KU3HEHHBIX CUTYAIUAX;

CaMOCTOSATETILHO  COCTABJISITH IUIAH PEIICHHs TpoOieMbl ¢  y4EToM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPENOUYTECHU;

JaBaTh OLIEHKY HOBBIM CUTYaLIHsIM;

pacHIMpATh PaMKU y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHUIA,

JienaTh OCO3HAHHBIN BBHIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHHE,

OIICHUBATh MPUOOPETEHHBIH OIIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO MIUPOKOW HPYIUIUU B
pa3HbIX 00JIaCTAX 3HAHWM, TMOCTOSHHO IMOBBIMIATH CBOW 00pa30BaTENbHBIN H
KYJbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JEATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BJIQJICTh  HABBIKAMHM  TO3HABATENBbHON  pediekcun Kak  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUNA U MBICTUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB U



OCHOBaHMM, MCMOJIb30BaTh NMPUEMBI pedIeKCUu sl OLEHKU CUTyalluu, BbIOOpa
BEPHOI'O pELICHNS;

OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS IO UX CHHKEHUIO;

IIPUHUMATh MOTHMBBI M AapryMEHThl JAPYIMX NPU AHAIU3E PE3YIbTAaTOB
NEATEITBHOCTH.

3) npUHATHS ce0s U APYTHX:

OpUHUMATH ce0s1, MOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI M AapryMEHTBhl JAPYTMX I[PH AHAIW3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO JPYrUX HA OIIHOKY;

pa3BUBaTh CIOCOOHOCTh MOHMUMATh MUP C TO3ULUHU JAPYTOro YeJIOBeKa.

NPEAMETHBIE PE3YJIbTATHI

B mnponecce u3yuenus kypca uHboOpMmaTHUKu Yriyosn€HHoro ypoBHs ¢ 10
Knacce oOyyaromuMucs OyIyT JOCTUTHYTHI — CJEAYIOIIUE  TNpPEIMETHBIC
PE3YNIbTATHI:

BJIQ/ICHUE TPEJICTABICHUSIMH O pOJIM MHGOPMAIMK W CBA3AHHBIX C HeE
IpOLECCOB B MPUPOJIE, TEXHUKE W OOIIECTBE, IMOHATUAMH «UHOOPMAIUN»,
«MH(QOPMALIMOHHBIM  TpoIecC»,  «CHUCTEMa»,  «KOMIIOHEHTHI  CHCTEMBI»,
«cucTeMHbI dPdexT», «MHPOPMAIMOHHASI CUCTEMAy», «CHCTEMa YIPABICHU;

BJIQJICHHE METOoJlaMHu TMoucka uHpopmanuu B cetd VHTepHer, ymeHue
KPUTHUYECKHU OLIEHUBATh MHPOPMAIINIO, MOJTYyYEHHYIO U3 ceTu HTEepHET;

YMEHHE XapaKTepu3oBaTh OOJBIIUE JaHHBIE, TMPUBOJUTH TPUMEPHI
UCTOYHUKOB HMX TIONYYCHHs] ¥  HANpaBJICHUS  HCIOJIb30BAaHHS, YMEHHUE
KJIaccu(UIUPOBaTh OCHOBHBIE 3aJa4yd aHaiIM3a JaHHBIX (TPOTHO3MPOBAHHUE,
KJaccuuKarms, KJIacTepu3aIus, aHaJIn3 OTKJIOHEHUH), MOHUMATh
MIOCIIEIOBATEIbHOCTD PEIICHUS 3a/1a4 aHallu3a JaHHBIX: cOOp MEPBUYHBIX JaHHBIX,
OYHCTKA M OIICHKa KauyecTBa JaHHBIX, BHIOOP W/MIM TOCTPOCHHE MOJEIH,
npeoOpa3oBaHue aHHBIX, BU3yalln3alys JaHHBIX, HHTEPIIPETALUs PE3yIbTaTOB;

NOHMMAHUE OCHOBHBIX MPHUHLHUIIOB YCTPOHCTBA U (YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTALIMOHAPHBIX U MOOMJIBHBIX KOMIBIOTEPOB, TEHICHIIUN pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHUE HaBBIKAMHM paOOThl C OMEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJAMH TNPOrpaMMHOro oOecreueHus g pPElIeHHs YydeOHBIX 3ajad 1o
BBIOPAHHOW CTICIIHATU3AINN;

HaJIM4YUE MPEJCTABICHUN O KOMIIBIOTEPHBIX CETSX U UX POJIM B COBPEMEHHOM
Mupe, 0 6a30BBIX MPUHIIUIIAX OPTaHU3AUNN U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
cereid, 00 OOMMX NPUHIUIAX Pa3padOTKU W (YHKIIMOHUPOBAHUS WHTEPHET-
MIPUJIOKEHN;



MOHMMaHWE yrpo3 HMHQPOPMAIMOHHON O€30MacHOCTH,  HUCIHOJIb30BaHHUE
METOJIOB W CPEICTB MPOTHUBOACHCTBHUS OTHM YIrpo3aM, COOJIIOJICHUE Mep
0€e30MacHOCTH, MPEAOTBPAMIAIONINX HE3AKOHHOE PACTIPOCTPAHEHNE TIEPCOHATBHBIX
JaHHBIX, COOJII0/IEHNE TPEOOBAHUM TEXHUKN O€30MMaCHOCTU U TMTHMEHBI NpU paboTe
C KOMITbIOTEPAMH U JAPYTUMH KOMITIOHCHTaMHU MU(PPOBOTO OKPYKEHUS, TOHUMaHUE
MPABOBBIX OCHOB HCIIOJIB30BaHUS KOMIBIOTEPHBIX MPOrpaMM, 0a3 JaHHBIX H
pabotsl B cetu HTEpHET;

NOHMMAaHWEC OCHOBHBIX MPHUHIIUIIOB JUCKPETH3AlMA Pa3IUYHBIX BHUIOB
UHPOpMAIIMK, YMCHHE ONPEACIATh HHPOPMAIMOHHBI O00BEM TEKCTOBBIX,
rpauUecKkuX W 3BYKOBBIX JAHHBIX MPH 3aJaHHBIX MapaMeTpax IUCKpETH3alIluH,
YMCHHE OMNpEIEeIsITh CPEJHIOI0 CKOPOCTh TIEpeladd JaHHBIX, OIICHUBATH
U3MCHCHHE BPEMEHU Iepefayd NpH HM3MCHCHHH WH(OPMAIIMOHHOTO O0BhEMa
JTAHHBIX M XapaKTePUCTUK KaHaJa CBS3H;

YMEHHME WCIOJIB30BaTh MPHU PEIICHUH 3a7a4 CBOMCTBA IMO3UIIMOHHOHN 3aIHCH
YKCEJI, AJITOPUTMA ITOCTPOCHUS 3aITUCH YUCIIA B MMO3UIIMOHHOW CUCTEME CUMCIICHHUS
C 3a/IaHHBIM OCHOBaHHEM M TOCTPOCHHS YHCIA 10 CTPOKE, COAEpKaIle 3amuch
9TOT0 4YWClia B TIO3WIIMOHHOW CHCTEME CYHCICHHS C 3aJlaHHBIM OCHOBaHUEM,
YMCHHE BBITIONHATh apu(PMETHYECKUE OIepaldd B TO3UIIMOHHBIX CHCTEMax
CUMCIICHUS;

yYMEHHE BBINMOJIHATh MPeoOpa30BaHUs JIOTMYECKUX BBIPAKEHUM, HCIIONb3YS
3aKOHBl aiIreOpspl JIOTUKH, YMEHUE CTPOUTH JIOTHYECKOE BBIPAXKEHUE B
JTU3BIOHKTUBHON U KOHBIOHKTUBHON HOpMAaJIbHBIX (hOpMax MO 3aJaHHOM Tabmuie
UCTUHHOCTH, HCCIENOBaTh OOJACTh MCTHMHHOCTU BBICKA3bIBAHMS, COAEPKAIIETO
NepeMEeHHbIC, PeIIaTh HECIOKHbIC JJOTHYECKHUE YPABHEHHS U CUCTEMbI YpaBHEHUI;

MOHUMaHWE O0a30BBIX aAJITOPUTMOB OOpaOOTKM YHUCIOBOM HM TEKCTOBOM
uHboOpMaIMK (3aMUCh YMCET B TMO3UIIMOHHOW CHCTEME CUMCIICHUS, HAXOXKIICHUE
BCEX MPOCTHIX YHMCEN B 33JJaHHOM JUana3oHe, 00paboTka MHOTOPA3PSIAHBIX HETBIX
qucell, aHAJIU3 CUMBOJIBHBIX CTPOK U APYTHX), aJITOPUTMOB MOMCKA U COPTUPOBKH,
YMEHHUE OMNpPENeNsATh CIOXKHOCTh H3Y4aeMbIX B Kypce O0a30BBIX alIrOpPUTMOB
(cymMmMupoBaHWE JJIEMEHTOB MAacCHMBa, COPTUPOBKA MaccuBa, NepeOOopHbBIE
QITOPUTMBI, TBOWYHBIA MOWCK) U MPUBOAUTH MPUMEPHI HECKOIBKUX aJTOPUTMOB
Pa3HOM CIOKHOCTH 11 PEUICHUS OJTHOM 3a7a4u;

BJIQJICHHE YHUBEPCAIbHBIM S3BIKOM MPOTPAMMHUPOBAHHS BBICOKOT'O YPOBHS
(Python, Java, C++, C#), mnpencraBieHUsSMH O 0a30BbIX THIIAX JAHHBIX H
CTPYKTypax JaHHBIX, YMEHHE HCIIOJIH30BaTh OCHOBHBIE  YIPABISIONINC
KOHCTPYKITMH, YMEHHE OCYIIECTBISATh AaHAIM3 MPEAIOKECHHOW TMPOrPaMMBbI:
OTIPEJICISITh PE3YNIBTATHl PAOOTHI MPOTPAMMBI TIPU 33TaHHBIX UCXOJHBIX JTaHHBIX,
OTIPEJIEIISITh, TIPH KAKUX UCXOTHBIX JAHHBIX BO3MOXKHO TMOJIYYCHHE YKA3aHHBIX



pE3yJIbTATOB, BBISABIATH JAaHHbIE, KOTOPbIE MOTYT IMPHUBECTH K OIMOKE B padoTe
MpOrpamMmsl, (POPMYIUPOBATH NPEIOKEHUS 10 YIAYUIIEHUIO TPOrPAMMHOTr0 K04,

YMEHHE CO3/1aBaTb CTPYKTYpUPOBAHHBIE TEKCTOBbIE JOKYMEHTHI H
J€MOHCTPALlMOHHBIE MaTepUaJIbl C UCIIOJIBb30BAHUEM BO3MOXKHOCTEW COBPEMEHHBIX
MIPOrPAMMHBIX CPEJCTB U 00JIaUHbBIX CEPBUCOB;

YMEHHE UCIOJIb30BaTh 3JIEKTPOHHBIE TaOJIULIbI U aHaIW3a, IPeICTaBIeHuUs
u  00paboTkM  AaHHBIX  (BKJIIOYAs  BBIYHUCIEHHUE  CYMMBI, CPEIHETO
apu(pMETU4YEeCKOoro, HauMOOJBIIET0 W HAWMEHBLIErO0 3HAYCHUH,  pelIeHue
YpaBHEHHH, BBIOOp ONTUMAIBHOTO pEUICHHUs, MOAOOp JUHUU TPEHJA, PEIIeHUe
3a/1a4 MPOTHO3UPOBAHUSA).

B npouecce u3ydenus kypca uHMOpMATUKUA YriyOn€HHOro ypoBHa ¢ 11
Knacce oOyyaromuMucs OyIOyT JOCTUTHYTHI — CJEAYIOIIHUE  NpEeIMETHBIE
PE3YJIbTATHI:

YMEHHE CTPOUTHh HEPAaBHOMEPHBIE KOJbl, JOMYyCKAIOUME OIHO3HAYHOE
JIEKOANpOBaHUE cooOEeHu (mpeduKCHbIE KOJbI), HCIOJIb30BaTh MpOCTEHIIne
KOJbI, KOTOPbIE TO3BOJISIIOT OOHAPYKUBATh U MCTIPABISATH OIIMOKU MPH IEeperaye
JAHHBIX, CTPOUTH KOJ, 0OECTHEeUMBAIOMIMA HAMMEHBIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHHsS TpPU HU3BECTHOW YAaCTOTE CHUMBOJIOB, MOSCHATH MPUHIUIIBI
paboTBI IPOCTHIX AJITOPUTMOB CXKATHUS JAHHBIX;

YMEHHE pelaTh aJrOpUTMUYECKUE 3aJauH, CBSI3aHHBIE C aHAIU30M rpados
(3a1auu  TOCTPOEHMS] ONTHUMAJBHOTO IYTH MEXAY BeplIMHamMu  rpada,
ONpeNeNeHUs]  KOJIMYeCTBAa  pas3iM4HbBIX ~ IyTed  MeXAy  BeplIMHAMU
OpPUEHTUPOBAHHOI'O AIMKINYECKOro rpada), yMEHHE HCIOJIb30BaTh JAEPEBbs IMPU
aHaJlu3e U TOCTPOGHUMU KOAOB U JJIA IMpEACTaBiICHUS apUPMETHUYECKUX
BBIPAQXKCHUM, TIPU PELICHUH 3aJa4 IIOUCKA U COPTUPOBKHU, YMEHHE CTPOUTH JEPEBO
UTPBI 110 33JJaHHOMY aJIrOpUTMy, pa3pabaTbiBaTh 1 OOOCHOBBIBATh BBIMIPBHIIIHYIO
CTPATETUIO UTPBI;

yMEHUE pa3pabaTbiBaTh U peajlM30BbIBATh B BHUAE IporpaMMm 0a3oBble
QITOPUTMBI, YMEHHE MCIOJB30BaTh B IPOrpaMMax [IaHHbBIE PA3JIMYHBIX THIIOB C
y4€TOM OIpaHMYEHHH Ha JUAIa30H MX BO3MOXHBIX 3HAYEHUI, MPUMEHATH NPHU
pELICHNH 3a/1a4 CTPYKTYpPHI JaHHBIX (CIIUCKH, CIIOBApH, CTEKH, OUEPEIH, IEPEBD),
UCIIOJb30BaTh 0a30Bble ONEpalid CO CTPYKTypamMH JaHHBIX, HPHUMEHATH
CTaHJAPTHbIE U COOCTBEHHBIE MOJMPOrPaMMBbI AJii 0OpaOOTKHU YUCIIOBBIX JaHHBIX
U CUMBOJIBHBIX CTPOK, HMCIIOJB30BaTh MHpPH pa3pabOTKe MNporpamMm OUOIUOTEKU
MNOJMpPOrpaMM, 3HaTh (PYHKIMOHAJIbHBIE BO3MOXHOCTH HMHCTPYMEHTAJIBHBIX
CPEICTB Cpe/bl pa3paboTKu, yMEHHUE UCTOIb30BaTh CPEACTBA OTIIAIKU IPOrPAMM B
cpelie MporpaMMHUpPOBAHMSI, YMEHHE IOKYMEHTUPOBATh IPOTPaMMBI;

YMEHHE CO3/1aBaTh BEO-CTPaHUIIBI,



BJIAJICHWE OCHOBHBIMU CBEJCHMSIMH O 0a3zax JaHHBIX, HX CTPYKTYpE,
CpeACTBax co3JaHusi W paboOThl C HHUMH, YMEHHUE HCIOJIb30BaTh TaOIUYHBIC
(pensanroHHbIC) 0a3bl JaHHBIX (COCTABIATH 3aMpPOChl B 0a3axX JAaHHBIX, BBHINOJIHATH
COPTUPOBKY M IMOMUCK 3amuceil B 0a3e NaHHBIX, HANOJHATh pa3paboTaHHYyIO 0a3y
JTAHHBIX) U CTIPABOYHBIE CUCTEMBI,

YMEHHUE HCTOJIb30BaTh KOMIIBIOTEPHO-MATEMAaTUYECKUE MOJCIH JIJIs aHAJIu3a
O0OBEKTOB W TMPOIECCOB: (POPMYIUPOBATH II€Ib MOJACIUPOBAHUS, BBIIOIHATD
aHaJgu3 pe3yJbTaTOB, TMOJYYEHHBIX B XOJ€ MOJECIUPOBAHUS, OLICHUBATH
COOTBETCTBHE MOJIETN MOJEIUPYEMOMY OOBEKTY WM MpPOLECcCy, MPeaCTaBIsATh
pe3yIabTaThl MOACIUPOBAHUS B HATJISTHOM BUJIC;

YMEHUE OpPraHu30BBIBaTh JIMYHOE HH(POPMAIMOHHOE TMPOCTPAHCTBO C
UCIIOJIb30BAHUEM PA3JIMYHBIX CPEJCTB IU(PPOBBIX TEXHOJOTUN, TMOHUMaHUE
BO3MOXKHOCTEH ITU(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYr, HHUQPPOBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MMOHUMAHHUE OCHOBHBIX MPUHITUIIOB PabOTHI, BOBMOXKHOCTEH W OTpaHUUYCHUS
MPUMEHEHHS] TeXHOJIOTUHA HCKYCCTBEHHOT'O WHTEJUICKTAa B PA3IUYHBIX 00JIACTSX,
HaJUYWe TMPEJCTABICHUN O Kpyre peniaeMbiXx 3aad MAaIIuHHOTO OO0Yy4YeHUS
(pacno3HaBaHusl, KJIacCU(PUKAIIMU W MPOTHO3UPOBAHUS) HAJTUYHE MPEICTABICHUN
00  HCMONB30BaHUU  HMHPOPMAIMOHHBIX  TEXHOJOTMH B Pa3IMUHBIX
npodeccroHaIbHBIX cepax.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

Paznen 1. llndpoBas rpamoTHOCTD

11

1.2
1.3
1.4

Kommnerorep - yHHBEpPCATBHOE YCTPOMCTBO
00pabOTKN JaHHBIX

[Iporpammuoe obecrieueHue
KomnerorepHsie cetn

Nudopmanronnas 6€301macHOCTh

Hroro no pazneny

Pasznen 2. TeopeTudeckue 0CHOBbI HHPOPMATHKHI

2.1

2.2
2.3

[IpencraBnenue nupopmanuu B
KOMITbIOTEpE

OcHOBBI aNreOphl JOTUKU

Kowmmnbrotephas apudmernka

Hroro 1o pasaeiny

Pa3nen 3. AroputmMsbl M NPOrpaMMHpPOBaHHNe

3.1
3.2
3.3

3.4

BBenenue B nporpaMMupoBaHue
BcnomorarenbHble alropuTMbl
YucneHHble METOIbI

AHPOpI/ITMLI O6pa6OTKI/I CHUMBOJIBHBIX
JaHHBIX

KoaunuyecTBo 4acoB

KonTtpoJbHbie

Bcero
padoThI

24

19

14

40

16

DJIeKTPOHHbIE
(uu¢pposrIe)
IIpakTH4eckue
o0pa3oBaTe/ibHbIE
padoThI
pecypchl
2
2
0.5
2
3
1



3.5 AnropuT™bl 00pab0OTKH MAaCCHBOB
Hroro no pazneny

Paznen 4. UndopmanmoHHbIE TEXHOJIOTHH
4.1 O06paboTKa TEKCTOBBIX IOKYMEHTOB

4.2 AHanus JaHHBIX
Hroro no pazneny

PesepBHOE Bpems

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

10 3.5
44

6 2.5
3
14
14
136 0 215



11 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM
Ne n/m
MPOrpamMmmbl

Pa3nen 1. Teoperuueckue 0CHOBbI HHPOPMATHKH

Nudopmanus u uapopMamoHHbIe
IIPOLIECCHI

11
1.2 MopenupoBanue
Hroro no pazneny

Pa3nen 2. AaroputMbl M1 IpOrpaMMHpoOBaHHe

2.1 DNIEeMEHTHI TEOPUHU aTOPUTMOB
2.2 AJNTOPUTMBI M CTPYKTYPBI TaHHBIX
53 OCHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO

MIPOrpPaMMUPOBAHUS

Uroro no pazneny

Pazjnen 3. UndopManmoHHbIE TEXHOJIOTHH

31 KommbroTepHO-MaTeMaTHIecKoe
MOJICTUPOBAHUE

3.2 Ba3el maHHBIX

3.3 Be6-caiiTbl

3.4 KomnsrotepHas rpaguka

3.5 3D-monenupoBaHue

Hroro no pasgeny

KoaunuyecTBo 4acoB

Bcero

10

18

28

16

50

10
14

48

KonTtpoibHbie
padoThI

DJIeKTPOHHbIE
(uu¢pposwIe)
o0pa3oBaTe/ibHbIE

pecypchl

IIpakTHYeckue
padoThbI

2.5

10

4.5

3.5



Pe3epBHOE Bpems 20

OBIIEE KOJIMYECTBO YACOB IIO I[IPOTPAMME 136 0 36.5






IHHOYPOYHOE IIVTAHUPOBAHHUE
10 KVIACC

Ne

w/n Tema ypoka

TpeGoBanust TEXHUKH O€30MACHOCTH U
TUTHEHBI TIPH pabOTE C KOMIBIOTEPAMHU U
JPYTUMHU KOMIIOHEHTaMH [HUGPOBOTO
OKPYKEHUS

[IpuHIMIBI pabOTHI KOMIIBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM

OOMeH TaHHBIMHU C TIOMOILBIO IIHH.
KoHTpoJuiepsl BHENIHUX YCTPOWCTB

ABTOMAaTHYECKOE BBIIIOJHEHUE IIPOTPAMMBI
IIPOLIECCOPOM

OneparuBHas, NOCTOSIHHAS U
JoJIroBpeMeHHas namsats. Kourposuiepsl
BHELIHUX yCTpOUCTB. [Ipsamoit noctym k
aMsATU

COBpeMeHHHC KOMIIBIOTCPHBIC
TCXHOJIOI'MH

[IporpammHoe obecrieueHue
KOMIIBIOTEPOB, KOMIIBIOTEPHBIX CUCTEM H
MOOWJIBHBIX YCTPOMCTB

CucreMHOE ITporpaMMHOE 00ecTIedeHHe.
OmnepamoHHbBIE CUCTEMBI

KoaunyecTBo 4acoB

Bcero

KonTtpoibHbie
padoThI

IIpakTH4eckue
padoThI

Jara

U3YyYCHUA

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl



10

11

12

13

14

15

16

17

18

19

20

21

Yrunutel. [IpaiBepsl yCTPOMUCTB.
[TapamiensHO€E IPOrpaMMHUPOBAHUE
WNHcTannsauus u JeMHCTaIUTIHS
MPOTPaMMHOTO 00eCTIeUeHUs

@daiisioBbie cucTeMbl. [IpuHIATIBL
pa3MenIeHus: 1 UMEHOBaHUs (PaityioB B
nosiroBpemMeHHo# mamsity. [llaGnons! mis
OMHCaHus Tpymi (aiios

3akoHoaTtenscTBO Poccuiickoi
denepanun B 00J1aCTH TPOTPAMMHOTO
oOecrieueHnst U JaHHBIX

[TpUHIMITBEI TOCTPOSHUS U allapaTHbIC
KOMITOHEHTBI KOMIBbIOTEPHBIX CETEH.
CeTteBble MPOTOKOJIBI

Cets UHTEpHET

Pa3znenenue IP-cetn Ha moaceTH ¢
MTOMOIIBIO0 MACOK MojiceTeit

CereBoe aIMUHUCTPUPOBAHUE

Buner nestensHoctu B cetu UHTEpHET.
Cepsucsl UnTtepuera. ['ocynapcTBeHHbIE
AJIEKTPOHHBIEC CEPBUCHI U YCIYTH
NudopmanronHas 6€301macHOCTh
BpenoHocHsle mporpaMmMHoe obecrieueHue
U MeTo/1bl OOpBOBI C HUM

[IpakTuueckast paborta o Teme

" AHTUBHpYCHBIE TPOrpamMMmBbl "

Opranuzanus JIMYHOTO apXHUBa
uHpopmanuu. PesepBHoe KonmupoBaHue.



22

23

24

25

26

27

28

29

30

31
32

[TaposibHas 3amuTa apxuBa
IudpoBanre TaHHBIX

Anroputm mudpoBanus RSA.
Creranorpadus

[IpakTuyeckas pabora 1o Teme
"[llndppoBanue naHHbIX"

Nudopmanms, TaHHBIC ¥ 3HAHHSL.
WNHudopmanmoHHbIe MPOTIECCH B TPUPOJIE,
TEXHHUKE U 00IIEeCTBE

HenpepbIBHBIC ¥ TUCKPETHBIC BETMYUHBI U
curHaibel. Heo0X0AMMOCTh TUCKPETH3AITTT
nH(bOopMannH, TpeTHaA3HAYCHHOHN JITIs
XpaHeHUsI, Iepeauu U 00paboTKH B
u(pPOBBIX cHUCTEMax

JIBonuHoe koaupoBaHue. PaBHoMepHbIE U
HEepaBHOMEpHBIE KOIbl. JleKoaupoBaHue
COOOIIEHHUH, 3aIIMCAHHBIX C IIOMOIILIO
HEpPaBHOMEPHBIX KOJIOB

Ycnosue @ano. [TocTpoeHue oqHO3HAYHO
JIEKOIUPYEMBIX KOJIOB C IIOMOIIBIO JIepeBa.
I'pad An. A. MapkoBa

EnuHuib n3MepeHus KoJudecTBa
nHpopManuu. AndaBUTHBIN TOIX0]T K
OIICHKE KOJIM4YecTBa MH(OpMALIUU
CHUCTEeMBI CUHCIICHHS

[TepeBon uricen U3 OHOM CUCTEMBI
CUHCTICHHS B APYTYIO

I[BOI/IHHEUI, BOCbMCpHUYHAA U



33

34

35

36

37
38
39

40

41

42

43

MCeCTHAAUATCPpHUIHAA CUCTCMbI CUUCIICHUS,
CBs3b MCXKY HUMU

I[BOI/I‘-IHaSI, BOCbMCpHUYHAA U
IMeCTHAAUATCpHUIHAA CUCTCMbI CUHUCIICHUS,
CBs3b MCXKY HUMU

JIBonyHasi, BOCbMEpUYHAS U
HIeCTHAIATEpUIHAS CUCTEMbI CUYUCIICHHS,
CBSI3b MEXTy HUIMU

ApudmMeTnueckue ornepauu B
MTO3UITMOHHBIX CUCTEMAaX CUUCIICHUS

TponuHas ypaBHOBEIIEHHAs CUCTEMA
CUMCIICHHS

JIBOMUYHO-/IeCATUYHAS CUCTEMA CUUCIICHUS
KoaupoBanue TekcToB
PactpoBoe koaupoBaHue n300paskeHHI

[IpakTnueckas pabora 1o Teme

" Tuckperuzarus rpaguaecKoi
nHpopmarun"

LIBeToBbie MOsIeH. BekropHoe
koaupoBanue. @opmarsl (aiinos.
Tpéxmepnas rpaduka. OpakranbHas
rpaduka

Konuposanue 3Byka. Onenka
nH(OPMALIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX MIPU 33JJaHHBIX YaCTOTE
JUCKPETU3ALMH U Pa3psIIHOCTH
KOJIMPOBAHUSA

[IpakTuyeckas paboTta 1o Teme



44

45

46

47

48

49

50

o1

52

53

54

"JluckpeTusanus 3ByKoBoi uHpopmarun"

OcCHOBBI anredpsl JIOTUKU

Jlornueckue onepanuu. Tadbmuibl
NCTUHHOCTHU

Jlornueckue BelpaxeHus. Jlornaeckue
TOKJIECTBA. JJ0Ka3aTeNnbCTBO JTOTHYECKUX
TOKJIECTB C IIOMOIIBIO TAOIHUI] UCTUHHOCTHU

[IpakTnueckas padbora 1o Teme
«ITocTpoenne n ananu3 Tabmuiy
WCTUHHOCTH B TaOJIMYHOM ITPOLIECCOPE»

Jlornueckue onepary 1 onepary Hajl
MHOKECTBaMU

Jlornueckue oneparyy 1 onepary Hajl
MHOKECTBAMU

3aKoHBI anreOphl JOTUKH. DKBUBAJICHTHBIC
peoOpa3oBaHUsl JOTMUYECKUX BhIPAXKESHUI

Jloruyeckuie ypaBHEHUS U CUCTEMBI
ypaBHEHUH

Jlornueckne (GyHKIHUHU. 3aBUCUMOCTH
KOJIMYECTBAa BO3MOXKHBIX JIOTHUECKUX
(GYHKIHHI OT KOJIMYeCTBa apryMEHTOB.
[TonHbIe cucTEMBI TOTUYECKUX PYHKIINH
Kanonuyeckue Gpopmbl TOTHUECKUX
BbIpakeHuil. CoBepIICHHbIE
JTU3bIOHKTUBHBIE U KOHbIOHKTUBHBIE
HOpMaJbHbIE (POPMBI, ATTOPUTMBI UX
MIOCTPOCHHUS 110 TaOIUIIe UCTHHHOCTH

Jlormyeckue 3JeMEeHTHL B COCTaBe



55

56

57

58

59

60

61

62

63

64

KOMIIbIOTEpa

Tpurrep. Cymmarop. MHOropa3psiHbIi
CyMMarop

[TocTpoeHne cxem Ha JOTHYECKUX
3JIEMEHTaX. 3aluch JOTUYECKOTO
BBIPAXKEHUS 110 JJOTUYECKON CXEME

Muxkpocxembl U TEXHOJIOTUS UX
MIPOU3BO/ICTBA

[IpencraBieHue LeabIX YUCEN B MAMSTH
KoMIiptoTepa. OrpaHUYEHHOCTh JUana3oHa
Yycell IPpU OTPaHUYEHUN KOJINYECTBA
paspsaoB. [lepenonHenue pa3psaHoit
CETKH

be33nakoBbIe ¥ 3HAKOBBIE TAHHBIC.
3HaKOBBIN OHUT. JIBOMYHBIN
JOTIOJTHUTEIBHBIN KOJI OTPHUIIATEIIBHBIX
quCen

[To6uToBBIE JOrHUECKUE OMIEPALIUH.
Jlornueckwuii, apuMeTHICCKUI 1
LUUKINYECKUI CABUTH

[[IudpoBanue ¢ MOMOIIBIO TOOUTOBOM
onepanuu «uckiroyvaroriee NI

Hpe,[[CTaBJ'IeHI/Ie " XpaHCHUC B IaMATHU
KOMIIBHOTEPA BEIICCTBCHHBIX YUCCIT
Brinmoaxnenue onepaunﬁ C BCHICCTBCHHBIMHU
YuCJIaMH, HAKOIIJICHUC OIIMOOK Ipu
BBIYHCIICHHUAX

[IpakTuyeckas padorta no Teme «/3ydenue



65

66

67

68

69

70
71
72
73
74

75

76

77

78

nopaspaaHoro MallinHHOIO NpCACTAaBJICHUA

LIEJIBIX ¥ BELECTBEHHBIX YUCEI
AHanu3 anropuTMoB

Oransl pelieHns 3a1a4 Ha KOMIIBIOTEPE.
HNHCcTpyMeHTaIBHBIE CPEACTBA!
TPAHCIATOP, OTIATUUK, TPOPUIUPOBLINK

Cpena nporpamMmmupoBanusi. Kommussimst
Y MHTEPIPETALUS IPOTPAMM.

Bupryansnsle Mamnsbl. IHTErprpoBaHHas

cpena pa3paboTKu
MeTtoas! OTIIaKHA POTPaMM

TUIBI IEPEeMEHHBIX B SI3BIKE
MIPOrPaMMHUPOBAHUS

O06paboTKa LETBIX YHCel

O06paboTKa BEIIECTBEHHBIX YHCEIT
CnyyaliHble 1 TICEBAOCIIyYalHbIE YK CIIa
Betnenus. CiioxHbie yCIOBUS

Hukiel ¢ ycaoBuem

IIuknsl MO IEpeMEHHOM.
B3anMo3ameHseMOCTh pa3MyuHbIX BUJIOB
LIUKJIOB

O06paboTka HaTypalIbHbIX YUCEI C
UCIOJIb30BAHUEM IIUKIIOB

HaxoxxnaeHue Bcex MMPOCTBIX YUCELII B
3aJaHHOM JuaIia3soHe HpaKTI/I‘leCKaﬂ

pa60Ta o TeMe «Pelenre 3agay METO10M

nepebopa»

I/IHBapI/IaHT OUKJIa

R N = e

0.5



79
80

81

82

83
84

85

86

87

88

89

90

91

92

JIOKyMEHTUpPOBaHUE POTpaMM
O0paboTKa JaHHBIX, XPAHAILINXCS B
daitmax

Pa36uenue 3a1aun Ha MOA3aJa4YH
Wcnonb3oBanue ctanaapTHONW OMONMOTEKN
s3bIKa MporpamMmupoBanus. [lonkmrouenue
O6MOIMOTEK MOANPOTrpaMM CTOPOHHUX
IIPOU3BOIUTENEN

[Toanporpammsl (TIpoueaypsl ¥ QYHKINHN)
[Toanporpammsl (Tpoueaypsl ¥ QYHKINHN)
[IpakTnueckas paborta o treme
"PazpaboTtka noamporpamm”

Pexypcusi. PexkypcuBHBIE 0OBEKTHI
(bpaxransr). PexkypcuBHBIE IPOIIETYPHI U
¢bysknun. Mcenonp3zoBaHue cTeka s
OpraHu3aIiy PEKypCUBHBIX BHI30BOB
[IpakTuueckas paborta o Teme
"PexypcuBHbIE IOANPOrpaMMsb!"

Moy/IbHBIN TPUHLIMI TOCTPOCHUS
MporpaMm
UucneHHbIe METOIbI

[IpakTuyeckas paborta 1o Teme
«YucneHHoe peleHne ypaBHEeHU»
Hcnonp30BaHne TUCKPETU3aLUN B
BBIUMCIIUTENIbHBIX 3aauax
[IpakTuyeckas paborta o Teme
«[TpubnmxEHHOE BHIYMCIIEHUE JUTUH
KPUBBIX U TUIOIIAAeH Guryp»
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[TpakTudeckas pabora no teme «Ilonck
MakcuMyMma (MUHUMYMa) () yHKITUI
O06paboTKa CUMBOJIBHBIX JIAHHBIX.
ANTOpUTMBI 00paOOTKH CUMBOJIBHBIX
CTPOK: MOJICYET KOJUYECTBA MOSBJICHUIN
CHUMBOJIA B CTPOKE

ANroput™Mbl 00pabOTKH CHMBOJIBHBIX
CTPOK: pa30HeHNe CTPOKHU Ha CJI0BA IO
MPOOETLHBIM CHMBOJIAM

ANroput™Mbl 00pabOTKH CHMBOJIBHBIX
CTPOK: TTIOWCK TIOJICTPOKH BHYTPH JTAHHOM
CTPOKH; 3aM€Ha HalJIEHHOM MOJCTPOKU HA
APYTYIO CTPOKY

[IpakTrueckas padoTa mo Teme
"O06paboTKa CTPOK C UCTIOJIH30BAHUEM
(hyHKIMHA cTaHIAPTHON OMOIMOTEKH S3bIKA
nporpaMMupoBaHus"

['enepanms ciioB B 3a1aHHOM ajiaBUTE
MaccuBBI 1 IIOCIEIOBATSILHOCTH YHCEl.
[IpakTnueckas paboTa o Teme
"3aroyiHeHrEe MaccuBa"

O0600mEHHBIE XapaKTEPUCTUKHA MaCcCHBA
JIMHEWHBIN MOUCK 3aJJaHHOTO 3HAUCHUS B
MmaccuBe. [Ipaktuueckas paboTa mo Teme
"JInHeTHBIM MONCK 3aJaHHOTO 3HAUEHHUS B
maccuBe"

[Ipaktuyeckas pabora o teme "[louck
MHHHMAJIBHOTO (MaKCUMaJIbHOTO)

0.5

0.5
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3JIEMEHTA B YUCIIOBOM MaccuBe"
CopTupoBKa 0THOMEPHOTO MacCHBA.
[IpocTbie METO Il COPTHPOBKH.
[Ipaktuyeckas padora o teme "[Ipocteie
METO/1bl COPTUPOBKHU MaccuBa"
CoptupoBka ciausiHueM. beictpast
COPTUPOBKA MacCUBa (AITOPUTM

QuickSort). Ipaktuueckas paboTa 1Mo Teme

"BeicTpast copTupoBKa MaccrBa”

JIBOMYHBII IOUCK B OTCOPTUPOBAHHOM
MaccuBe. [IpakTuueckas pabota no teme
" IBOMYHBIN MOUCK"

JIBymMepHBIE MacCUBBI (MaTPHIIBI)
AnropuT™MBI 00pabOTKH MaTPHIL
Pemenue 3ana4 ananm3a 1aHHBIX
CpencTBa TEKCTOBOTO MPOIIEccopa
KowmmbrotepHas BEpcTka TekcTa
[IpakTuueckas padota o teme "Bépcrka
JOKYMEHTOB C MaTeMaTHYECKUMHU
dbopmynamu"

WNHcTpyMeHTBI pelieH3upoBaHUs

[IpakTuyeckas paboTta o Teme
"MHOrOCTpaHUYHbIE JOKYMEHTHI"
O6naunsble cepBuchl. KosnekTuBHas
pabota ¢ noxkymentamu. Ilpaktudeckas
pabota no Teme "KosutektuBHas pabota ¢
JoKymMeHTaMu"

Anamms JaHHBIX. bonbllne JaHHbIE

Y

0.5

0.5

0.5
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MammnaHOe 00y4eHre

AHanmM3 TaHHBIX C TOMOIIBIO STEKTPOHHBIX
TabIUIL

[IpakTnueckas padota no teme "AHanu3
JAHHBIX C MTOMOIIBIO AIEKTPOHHBIX
prldivig

[TocTpoenue rpagukoB GyHKINH.
[IpakTnueckas paborta o reme
"HarnsgHoe npeacTaBieHne pe3yinbTaToB
CTaTHUCTUYECKOI 00pabOTKH TaHHBIX B
BHJIC TMarpaMM CpPEJCTBAMHU peaKkTopa
ANEKTPOHHBIX TaOIUIT"

Jlunuu Tpenna. [Ipaktuyeckas padora mo
teme "[logOop nmuHUM TpeHaa,
MpOrHo3upoBanue”

[TonGop mapamerpa. [IpakTudeckas padbora
1o TeMe "YucieHHoe peiieHnue ypaBHeHU!
C TIOMOIIBIO MOI00pa mapameTpa”
OnTumu3anus Kak NOMCK HAaWIy4dIIero
pElIeHUS B 3a/IaHHBIX YCIOBHSIX.
[IpakTnueckas pabota no teme "Pemienue
3a/1a4 ONTUMHU3ALUH C IOMOIIBIO
ANIEKTPOHHBIX Ta0IUIT"

PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems

PesepBHOE Bpems

[ = = SES S

0.5
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OBUIEE KOJIMYECTBO YACOB IIO

PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHoe Bpems
PesepBHoe Bpems
PesepBHoe Bpems

PesepBHOE Bpems

[TPOI'PAMME

I = Y o S e e e
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11 KJIACC

Ne

w/n Tema ypoka

KonunuectBo nndopmannu
AJITOPUTMBI CKATHS JaHHBIX
3 Anroputm Xaddmana

[IpakTnueckas pabora o teme "Cixxatue

4 JaHHBIX C ITIOMOIIBIO aJIrTOPUTMa
Xappmana"
5 Anroput™ LZW

A.]'Il"OpPITMBI CKaTus JaHHBIX C IIOTCPAMHU.

[IpakTrueckas padota o teme "Cxxarue

6 JTaHHBIX ¢ ToTepsimu (anroputMmbl JPEG,
MP3)"

7 CkopocTb nepenauu JaHHBIX

8 [TomexoycTounBBIE KOBI

9 [IpakTuueckas paborta o treme
"[TomexoycroiiunBbIe KOIbI"
Cucrembl. KOMIIOHEHTBI CUCTEMBI U UX

10 B3aumoieiictBue. CuctemMusIit 3pdexr.
VYnpasieHue Kak HHPOPMAaLMOHHBIN
npouecc. ObpaTHast cBsI3b

11 Mogenu u MoieTMpOBaHUE

12 I'pader

13 Pemenue 3amay ¢ momorsio rpadon

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

0.5

Jara

U3YyYCHUA

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl
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HepeBbs

OCHOBBI TEOPUU UTP

[Ipaktuyeckas padora o teme "[louck
BBIUTPBIIIHONM CTpaTEruu B UIPe C MOTHON
nHpopmanuein”

CpencTBa UCKYCCTBEHHOT'O MHTEIIEKTa
[IpakTnueckas pabora no teme "Cpencrsa
HCKYCCTBEHHOT'O MHTEJUIEKTa"
dopmanuzaiys MOHATHUS AITOPUTMA.
MamwuHa TeropuHra Kak yHuBepcaJlbHast
MoJienb BerauciaeHui. Tesuc Yépua—
TrroprHra

[IpakTrueckas padoTa mo Teme
"CocTaBiieHHE MPOCTON MPOrpaMMBbl TS
MamuHbl Trropunra”

Mamuna [locra

Hopmanshasie anropudmer Mapkosa
AJTOPUTMHYECKH HEpa3peluMble 3aauH.
3anaya ocranoBa. HeBO3MOXHOCTH
aBTOMATHUYECKOM OTIIa KU IpOrpaMm
CH0XHOCTb BBIYHUCIICHUI

ITouck MpoCTHIX YKCeN B 3aJJAHHOM
JMara3oHe ¢ MOMOILBIO aITOPUTMA
«pemeto JparocheHar

[IpakTnyeckas pabdora o teme "[louck
IIPOCTBIX YUCEN B 33JaHHOM Juana3oHe”
MHoropasps/Hbl€ LENbIE YUCIIa, 3a1a91
JUTMHHOHN apu(METUKH
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[IpakTuyeckas paboTta 1o Teme
"Peanuzaiusi BBIYUCICHUI C
MHOTOPa3psIIHBIMU yrciaMu"
CrnoBapu (accoluaTuBHBIE MACCHUBHI,
0TOOpaxeHus ). XAII-TaOIUIIBL.
[TocTpoenne andaBUTHO-YACTOTHOTO
cIIoBaps ISl 33IaHHOTO TEKCTa
[IpakTnueckas paborta o reme
"[locTpoenue angaBUTHO-4aCTOTHOTO
CI0Baps JUIs 3aIaHHOTO TeKcTa'
AHanmM3 TEeKCTa Ha €CTECTBEHHOM SI3BIKE.
Brienenue mocinenoBaTebHOCTEH 110
mabnony. PerynspHsie BbIpaskeHUsI.
YacToTHBIN aHAIU3

[IpakTrueckas padota o Teme "AHanu3
TEKCTa Ha €CTCCTBEHHOM S3BIKe"

Creku. AHanu3 NpaBUILHOCTH CKOOOYHOTO
BBIPAKEHUS

Brruncnenue apupmernyeckoro
BBIPAKEHUS, 3aIIMCAHHOTO B MOCT(HUKCHOI
dhopme

[IpakTuueckas paborta o reme
"Beruncienue apupMeTHIECKOTO
BBIPAKEHUS, 3aIIMCAHHOTO B MOCT(HUKCHOI
dbopme"

Ouepenu. Ucnonb3zoBanue ouepenn 1is
BPEMEHHOTO XpaHEHUs JaHHBIX

[IpakTuyeckas paboTta 1o Teme
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"Ucnons3oBanue ouepeau"

[epeBbs. Peannzanus nepeBa ¢ moMOIIbIO
CCBUIOYHBIX CTPYKTYp. [[BOnYHBIE
(ounapusie) nepeBbs. [locTpoeHne aepena
IUTSL 33JAHHOTO apu(PMETHIECKOTO
BBIPAKCHUA

[IpakTnueckast pabota o Teme
"Ucnonp30BaHue 1€PEBHEB IS
BBIYMCIIEHUS apU(PMETHIECKUX
BBIpaKeHUI"

PexypcuBHBIEC anropuTMBI 00X0/1a IEpEBa.
Hcnons3oBaHme CTeKa U OUepean st
00xo0/a iepeBa

PexypcuBHbBIe aropuT™MbI 00X0/1a IepeBa.
Hcnonb3oBanue cTeka U o4epeau st
00xo0/a iepeBa

AnroputMmsel Ha rpadax. [ToctpoeHune
MUHHMAaJIbHOT'O OCTOBHOTO JIepeBa
B3BELICHHOTO CBA3HOTO
HEOPUEHTUPOBAHHOTO rpada

O6xox rpada B rmyouny. O6xox rpada B
UIUPUHY

KonudecTBo pa3nuyHbIX IMyTel MEXIy
BEPIIMHAMU OPUEHTUPOBAHHOTO
aIMKIN4ecKkoro rpada

Anroputm JleMKCTpHI.

[IpakTuyeckas paboTa o Teme
"Bbrunciienue JIUHBI KpaTyalnero myTH
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MEX]ly BepIIMHaMu rpada (aaroputm
Heiikerpsr)”
AnroputMm @noiiga—Yopuamia

3aiauu, penraemMbie ¢ MOMOIIBIO
AMHAMHUYCCKOI'0 IIpOorpaMMHUPOBaAHU:
BBIYMCIIEHUE PEKYPCUBHBIX (PYHKIIMH

[IpakTnueckas paborta o reme
"Borunicnenne pekypCcuBHBIX QYHKIHM ¢
MTOMOIIBIO0 JUHAMHYECKOTO
MporpaMMHpoBaHus"

3agauu, perraemMple ¢ TOMOIIBIO
JMHAMHYECKOTO TPOrpPaMMHUPOBAHHUS:
MOACYET KOJMYEeCTBa BAPHAHTOB
[IpakTrueckas padota o teme "[loacuér
KOJIM4YECTBA BAPUAHTOB C MIOMOIIBIO
JTUHAMUYECKOT0 TPOrpaMMHUpoBaHus"
3amauu, penraeMble ¢ TOMOIIbIO
JMHAMHYECKOT0 TPOrPaMMUPOBAHHUS:
3a/1auM ONTUMHU3ALUU

[TonsiTre o mapagurmax
nporpammupoBanus. O030p SI3bIKOB
MIPOrPaMMUPOBAHHUS

[TonsiTie 06 0OBEKTHO-OPUEHTHPOBAHHOM
MPOrPaMMUPOBAHHUH

O0BekTH U Knacchl. CBOMCTBA Y METOIBI
00BEKTOB
OOBEKTHO-OPUCHTUPOBAHHBII aHAIIN3

[IpakTuyeckas paboTta 1o Teme
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"M cnobp30BaHuE TOTOBLIX KJIACCOB B
nporpamMme”

Pa3paboTka mporpaMm Ha OCHOBE
00BEKTHO-OPHEHTUPOBAHHOTO TIOIX01a

[TpakTudeckas padota "Pa3paborka
MPOCTON MPOTPAMMBI C HCIIOJIb30BAaHHEM
KJ1accoB"

Wukancynsauus. [Ipaktuueckas padota no
teme "Pa3paboTka Kiacca, HCIOJb3YIOIIETO
WHKAICYJSAIHI0"

Hacnenosanue. [Tomumopduszm
[IpakTnueckas paborta o treme
"PazpaboTka nepapxuu kiaccoB"

Cpensl ObICTpOH pa3zpabOTKH MTPOTPaMM.
[IpoextupoBanue nnTepderica
MOJIb30BATEIS

[IpoextupoBanue nnTepderica
M0JIb30BaTeNs

Hcnonb30BaHne rOTOBBIX YIPABIISIEMbIX
AJIEMEHTOB JIJIs IOCTPOCHUs UHTepdeiica

[IpakTuyeckas paborta o Teme
"Pa3zpaboTka nporpammsl ¢ rpaudeckumM
unrepgericom”

N3ydeHne BTOPOro s3bIka
MIPOrPaMMUPOBAHHUS

N3ydeHne BTOpOro s3bIka
MIPOrPaAMMHUPOBAHHUS

OTaIsl KOMIIBIOTCPHO-MATEMATUYCCKOT'O

0.5
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MOJCIUPOBAHUSA

JuckpeTrusamus Ipu MaTeMaTH4eCKOM
MO/ICTUPOBAHUU HETIPEPHIBHBIX MPOIIECCOB.
MoenupoBaHH€e ABUKEHUS

[IpakTuyeckas pabora 1o Teme
"MonaenupoBaHue IBUKECHUS"

Mo enrpoBaHue OMOJIOTHYECKUX CUCTEM.
[IpakTnueckas paborta o reme
"MonaenupoBaHue OUOJIOTHYECKUX CUCTEM "

MaremMaTHdecKue MOJECJIN B DKOHOMUKE.
BreraucnurennsHBIE OKCIICPUMCHTEI C
MOJCIIAMH

BepostHocTHbie MOnenu. [IpakTuueckas
pabora o Teme "MmMuTanmoHHoe
MOJIETUPOBAHUE C TOMOIIBI0 METO1a
Mownre-Kapmno"

KomnbroTepHOE MOJECTHPOBAHUE CHCTEM
yIIpaBJICHUS

O0paboTKa pe3ynbTaTOB 3KCIIEPUMEHTA
Tabnuunble (pensIuoHHbIC) Oa3bl TaHHBIX
[Touck, copTupoBKa U QUIBTPALIUS
JAHHBIX. 3aMpOChl HA BEIOOPKY JaHHBIX.

3anpocsl ¢ mapameTpaMu. Beruucnsembie
OJIS B 3aIIpocax

[Ipaktuyeckas pabota no teme "Pabora c
rotoBoit 0a30il 1aHHBIX"

MsoroTtabanunble 6a3bl JaHHBIX. THITBI
cBsizell Mexy TabiauiaMu. Buemnuit

0.5

0.5
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Kiro4. I{enocTHOCTE Oa3bl JaHHBIX

[IpakTnueckas padbora 1o Teme
"Pa3zpaboTka MHOTOTAOIUYHOM Oa3bl
TaHHBIX"

3ampockl K MHOTOTaOIUYHBIM 0a3am
JTAHHBIX

[IpakTuueckas padota o Teme "3ampockl K
MHOTOTA0TUYHOM 0a3e TaHHBIX"

S3bIk yripaBiieHUs naHHBIME SQL

[IpakTnueckas paborta o reme
"VrpaBneHue TaHHBIMU C TTIOMOIIIBIO S3bIKA
SQ Lll

Hepensiimonusie 0a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBI
HNuTepHeT-npunoxeHus

[TonsiTue o cepBepHOM U KIIMEHTCKOM
yacTax caita. TeXHOIOTHS «KIHEHT —
cepBep», €€ JOCTOMHCTBA U HEJJOCTATKU

OcHoBrl s361ka HTML

[IpakTuueckas pabota no teme "Cosnanue
TEKCTOBOM BeO-CTpaHUIIbI"

OcHoBrl s361ka HTML
OcHoBbrl s361ka HTML

IIpaktuyeckas padora no teme "Co3nanue
Be0-CTpaHUIbl, BKIIOYAIOIIEH
MYJIbTUMEIUIHbIE 0OBEKTHI (PUCYHKH,
3BYKOBBIE JJaHHBIE, BUJIE0)"

OcHoBbI KackaaHbIX Ta0Ommi ctuieit (CSS)
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[IpakTuyeckas pabota o Teme
"OdopmiteHre CTPAaHUIIBI C TIOMOIIBIO
KaCKaJHBIX TaOIuIl cTuiiei"

Cuenapuu Ha si3bike JavaScript

Cuenapuu Ha si3bike JavaScript

®opMBbl Ha BEO-CTpaHHULIE

[IpakTnueckas padora no Teme "OOpaboTka
TaHHbIX opm"

Pa3memenue BeO-caiiToB. Yciyra
XOCTHHTA. 3arpy3ka ¢aijioB Ha CalT

Kanpuposanue. lcnpasienue
nepcnekTuBsl. ['ucrorpamma. Koppeknus
YPOBHEW, KOPPEKIUS LIBETA.
ObecriBeunBaHuE IIBETHBIX N300paXKeHit
Broa n3o0pakeHuit ¢ NCIOIb30BaHUEM
pa3IMYHbIX HU(GPOBBIX YCTPOMUCTB.
[IpakTrueckas padota o teme "O6padboTKa
nudpoBbix Gororpadmit"”

Peryms. Pabota ¢ o6nactsamu. @UIbTPHI.
[IpakTnueckas pabora no teme "PeTyib
nudpoBbIx Gororpadmit”

MHuorocnoitabie n300pakeHus. TeKCTOBbIC
ciou. Macka cinost. Kanansl. Coxpanenue
BBIZIETIEHHOM 00MacTH

[IpakTnyeckas paboTta o Teme
"MHorocnoitHble n3o00paxxeHus"

[MoaroTroBka UmIOCTpaIuii st BeO-CalTOB.

[IpakTuyeckas paboTa o Teme

0.5
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" AHUMHPOBaHHBIE H300paKeHus"

Bekropnas rpaduka. Bexropusarms
PacTpOBBIX H300paKCHUI

[IpakTtuyeckas padora o teme "Bekropnas
rpapuka"

[IpuHIMIBI HOCTPOEHUS U pEIaKTUPOBAHUS

TPEXMEPHBIX MOJEIIEH

[IpakTnueckas pabota no teme "Cosnanue
MIPOCTBIX TPEXMEPHBIX MOJIENEHN"

Cerounbie MoJienu. Martepuaiibl

[IpakTnueckas pabora o teme "CeTrouHbie
Mozenn"

MonennpoBaHue HCTOYHUKOB OCBEILIEHUSI.
Kamepnt

[IpakTrueckas padoTa o Teme
"Pennepunr"

AmmutuBHbIE TexHOOruu (3D-nipuHTEpHI)

[ToHsiTue 0 BUPTyaJIbHOM PEATLHOCTU U
JIOTIOTHEHHOM peanbHOCTH

PezepBHOE Bpems
PesepBHOe Bpems
PezepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems

PesepBHOE Bpems
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OBIIEE KOJIMYECTBO HACOB I10

PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHoe Bpems
PesepBHoe Bpems
PesepBHoe Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems

Pe3epBHOE BpeMmst

I[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIVISA YYEHUKA

METOANYECKHE MATEPHAJIbBI VIS YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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