MUWHUCTEPCTBO MPOCBEINIEHUA POCCUICKOM ®EJIEPAIIIN

BOY COHLI Ne10 MO [{uHckoii pailoH

MoanucaHo y1dpoBoOI MOANNCHIO:
EdpemeHrko CBeTnaHa MuxainosHa

3 I_l DN: cn=EdpemeHko CBeTnaHa MuxaiinosHa,
0=MBOY COLL N°10 nm. 6paTbes MrHatosbix
MO [nHcKol paiioH, ou=AnpeKTop,
email=school10@din.kubannet.ru, c=RU
[Nata: 2023.09.24 18:42:24 +03'00"
PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
PykoBoautens MO 3amecTtuTenb qupekrtopa  JupekTtop
o YBP
[IucankoBa A.B. Edpemenko C.M.
[Iporokoin Nel ot «25» Usko O.B. 1lpuka3 Nel or «28» aBrycra
aprycra 2023 r. [Ipotokon Nel ot «28» 2023 .
aBrycra 2023r.
PABOYAS ITPOI'PAMMA

(ID 1133460)

yueOHoro npeamera « Mudpopmaruka» (yriay0JéHHbI YPOBEHD)

s oOygaromuxcs 10 — 11 xmaccoB



cT. Bacropunckas 2023



INOACHUTEJIBHASA 3AIINCKA

[Tporpamma no unpopmaTtuke (yriayOnéHHBIM ypOBEHb) Ha YPOBHE CPEIHETO
oOmiero o6Opa3zoBaHusi pa3paboTaHa Ha OCHOBE TpPEOOBaHMU K pe3yibTaraM
OCBOCHHS OCHOBHOH  00pa3oBaTeIbHOM MPOrPaMMbl  CPEIHETO  OOIIETO
obOpazoBanusi, npeactaBieHHbIx B @I'OC COO, a taxxke denepanbHoil paboueit
pOrpamMMbl BOCIIUTAHUS.

[Iporpamma 1o wuHOpmMaTUKe MAAE€T MNpPEACTaBIECHUE O ULEsAX, oOuen
cTparerun OOy4YeHHs, BOCHUTAHUS M Pa3BUTHS OOyYarOLIUXCs CpeACTBaMU
yueOHoro npenmera «MuHdopmaTuka» Ha yriayOJaE€HHOM ypOBHE, YCTaHABIMBAET
o0s13aTeNIbHOE peIMETHOE coJiepKaHue, npeaycMaTpuBaeT ero
CTPYKTYPUPOBAHHE I10 pa3jiesiaM U TeMaM Kypca, ONpeessieT paciupeiesieHue ero
1o kjaccam (rojgaMm u3yyeHus), Aa€T NpUMEpPHOE pacrlpeieleHue y4eOHbIX 4acoB
M0 TEMaTUYECKUM pa3jenaM Kypca UM PEeKOMEHIyeMyk  (IIPUMEpHYIO)
IOCJIEIOBATENbHOCTh  MX  M3yY€HUS C  y4€TOM  MEXIpPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBS3€H, JIOTMKM y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEHN 00yYarOIIMNXCS.

[Tporpamma o uH(popmMaTHKe ONpeneaseT KOJUUECTBEHHbIE U KaYeCTBEHHbIE
XapaKTePUCTHKU y4eOHOT0 MaTepuaia s KaXJI0To rojia U3yueHus, B TOM YHUCIIe
Ul COAEPKATENbHOTO HAIOJHEHMsI Pa3HOro BHJA KOHTPOJIS (MPOMEXYTOUHOU
aTTecTaluu oOyyaromxcs, BCEPOCCUMCKUX MIPOBEPOUYHBIX pabor,
rocyJapCTBEHHOM UTOroBoM arrecrauuu). [IporpamMmma no nundopmaTuke sBIseTCA
OCHOBOM JJIi COCTaBJIICHHUA AaBTOPCKUX YUYEOHBIX NpOrpaMM U Y4YEOHHUKOB,
HOYPOYHOI'0 IUIAHUPOBAHUS Kypca YUUTEIEM.

NudopmaTuka B cpegHem o01ieM o0pa3oBaHUU OTPAXKAET:

CYIIHOCTh HMH(POPMATUKM KaK HAyYHOM JUCUUIUIMHBI, HW3y4Yaromieu
3aKOHOMEPHOCTH MPOTEKAaHUSI U BO3MOKHOCTH aBTOMAaTU3allMi UHPOPMALIMOHHBIX
IPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHBIE  O0JacTM  TPUMEHEHHS  WH(POpPMATUKHU, TPEKIE  BCETO
nH(OPMAIIMOHHBIE TEXHOJOTHH, YIIPABJIEHUE U COLIMAIIbHYIO cepy;

MEXIUCIUIUIMHAPHBIA ~ XapakTep HHpOpMATHKH ©  HWHOOPMAMOHHOU
NEeSATENbHOCTH.

Kypc nndopmatuku 1j1st ypoBHS CpeIHEro oOImero oOpa3oBaHHs SIBISIETCS
3aBepUIAIONIMM 3TallOM HENpPEpPhIBHOW MOJArOTOBKM 0O0ydYaromuxcsi B o0aacTu
uHOPMATUKKA U HUH(POPMALMOHHO-KOMMYHHUKALMOHHBIX TEXHOJIOTHM, ONMUpaeTcs
Ha coJiepkaHue Kypca MH()OPMATUKH YPOBHS OCHOBHOTO OOIIEro 0Opa3oBaHUS U
ONMBIT  TIOCTOSIHHOTO  MPUMEHEHHs  WH(GOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHM, AT TEOPEeTHUYECKOE OCMBICICHHE, MHTEpIpeTalnui0o U 00oOIIeHHne
ATOTO OIBITA.



Pesynprarel  yrayOnéHHOro ypoBHS  UM3y4deHMs y4eOHOro mnpeamera
«ndopmarrnkay OpPUEHTHUPOBAHBI HAa TMOJYyYE€HHE KOMIIETEHTHOCTEH s
nocienyroneil npodeccuoHaIbHOM  NEeATebHOCTH KaK B  paMKax JaHHOU
peIMETHON 00JIACTH, TaK U B CMEXHBIX ¢ Hel o0nacTsax. OHM BKIIOYAIOT B CEO0s:

OBJIAJICHUE KJIOYEBBIMU MOHATUSIMU U 3aKOHOMEPHOCTSIMH, HA KOTOPBIX
CTPOUTCS JlaHHasg MpeaMeTHas 00JIacTh, PaclO3HABAHUE COOTBETCTBYIOIIMX WM
IPU3HAKOB M B3aUMOCBS3€H, CIOCOOHOCTh JEMOHCTPUPOBATh Pa3IUUHbIE TIOIXO/IbI
K M3YUYEHUIO SIBICHUH, XapaKTepHBIX JJI1 U3y4yaeMoU IpeIMEeTHON 00JacTH;

yMEHUE pellaTb THUIOBbIE MPAKTUYECKUE U TEOPETHUUECKUE 3a/ayd,
XapakTepHbIE JUIs UCIOJIb30BAaHUSI METOJOB W HHCTPYMEHTapus JIaHHOU
peaMETHON 00J1acTH;

HAJIM4YWE TPEACTABICHUM O JAaHHOW MPEAMETHOM 00JIacTh KaK IEJIOCTHOM
Teopun (COBOKYITHOCTH TEOpHUIA), OCHOBHBIX CBSI3IX CO CMEXHBIMH OOJACTIMU
3HAHUMU.

B pamkax yriayGn€HHOTO YpOBHS M3y4eHHsS MWH(OPMATUKH 00ECTeUHBACTCS
1eJICHANPAaBIICHHAS] TIOJITOTOBKA OOYYarOMIMXCS K MPOJIOKEHUIO 00pa3oBaHUs B
opraHuzanusx  NpodecCHOHAIBHOIO  O0pa3oBaHUs IO  CIEUUAIBHOCTSM,
HETMOCPEJACTBEHHO CBSA3aHHBIM C IU(PPOBBIMM TEXHOJOTHSIMU, TaKUM Kak
nporpaMMHasi MHXeHepusi, MH(QOpMallMOHHAs 0e30MacHOCTh, MH(GOPMAIMOHHbBIE
CUCTEMBbl M TEXHOJOTUH, MOOWIbHBIC CHCTEMBl M CETH, OOJBIINE JTaHHBIC U
MalIMHHOEe O0O0y4YeHHUe, TPOMBINUICHHBI WHTEPHET BEIIeH, HCKYCCTBEHHBIN
UHTEJUIEKT, TEXHOJIOTMH OeClpOBOJHON CBA3M, POOOTOTEXHHKA, KBAHTOBbBIE
TE€XHOJIOTUH, CUCTEMBI PaCHpeAesIEHHOIO PEEeCTpa, TEXHOJOTUHU BHUPTYaIbHOU WU
JIOTTIOJTHEHHOM PEalbHOCTEM.

OcHoBHast 1enb u3yuyeHusi yueOHoro mnpeamera «Wudopmatuka» Ha
yrayOonéHHOM  ypOBHE CpeaHero oOmiero oOpa3oBaHusi — oOecreueHue
JanbHEHIIero pa3BUTUsS WH(DOPMAIMOHHBIX KOMIIETEHUUNA O00ydYaromerocs, €ero
TOTOBHOCTH K JKU3HHU B YCJIOBHSIX pa3BUBAOLIErocs WH(OPMAIMOHHOTO 00IECTBA
¥ BO3pACTAMOIIEH KOHKYPEHLMM Ha pbIHKE TpyAa. B CBS3M C 3TUM H3ydyeHUE
unpopmatuku B 10—11 kiaccax g0MKHO 00€CTICUUTD:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO Ha IMOHUMAHUU POJU
uHpopMatrkd, HUHPOPMAIMOHHBIX W KOMMYHUKAIMOHHBIX TEXHOJOTHI B
COBPEMEHHOM OOIIIECTBE;

c(OpMUPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMUYECKOTO MBIIILIICHUS;

c(OpPMHUPOBAHHOCTh YMEHHMM pa3nu4arh (AKTl W OILIEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJbI, BHJIETh HX CBS3b C KPUTEPUSIMHU OLICHUBAHHUS U CBS3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, IIPOBEPATH HA IOCTOBEPHOCTD U
000011aTh HHPOPMAIIHIO;



c(OPMHUPOBAHHOCTh  TPEJCTABICHUNA O BIUSHUA WHOOPMAITMOHHBIX
TEXHOJIOTUI Ha KU3Hb 4YeJIOBeKa B OOIIECTBE, IMOHUMAHUE COIHMAIBHOTO,
DKOHOMHYECKOTO, MOJIUTUYECKOTO, KYJIbTYpPHOrO, IOPUIAYECKOrO, MPUPOIHOrO,
SPrOHOMHYECKOT0,  MEIMUIMHCKOTO M (PU3MOJOTMYECKOTO  KOHTEKCTOB
MH()OPMAIIMOHHBIX TEXHOJIOTUH;

MPUHATUE TMPABOBBIX U 3TUYECKHUX ACTICKTOB HH(POPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAHUE OTBETCTBEHHOCTH JIKOJICH, BOBJICUEHHBIX B CO3/IaHUE U HUCIOJIb30BAHUE
MH(OPMAITMOHHBIX CUCTEM, paclpocTpaHeHrue nH(OpMaIuy;

CO37aHUE YCIOBHUM JJI1 Pa3BUTUS HABBIKOB Y4YEOHOM, MPOEKTHOM, HAy4HO-
WCCIICIOBATEILCKOW M TBOPYECKON NEATEIHHOCTH, MOTHUBAIMHM OOYYAIONMUXCS K
CaMOpA3BUTHIO.

B conepxxanun yuebnoro mpeamera «MHpOpMaTHKay BBIIEISIOTCS YETHIPE
TEMATUYECKUX pa3jiena.

Paznen «IlugpoBass rpamMoOTHOCTB» IIOCBALIEH BOIpPOCaM YCTPOUCTBA
KOMIIBIOTEPOB U JPYTUX HJIEMEHTOB LHU(PPOBOrO OKPYKEHHS, BKIIOYas
KOMITbIOTEPHBIE CETH, UCTIOJIb30BAHUIO CPEJICTB OMEPAIMOHHON CUCTEMBI, paboTe B
cett UHTepHET M UCHOJIb30BAaHUIO WHTEPHET-CEPBUCOB, HHGPOPMAIIMOHHON
0€30MacHOCTH.

Paznen «Teopernueckne OCHOBbI HH(OPMATHKM» BKJIIOYaeT B ceOs
NOHSATUMHBIA anmnapaT HWHPOPMATUKH, BONPOCHl KOAUPOBAHUS HHGPOPMAIUU,
u3MepeHuss MHOOPMAIIMOHHOTO 00BEMa JIaHHBIX, OCHOBBI alreOphl JIOTHKH U
KOMITBIOTEPHOT'O MOJIETTUPOBAHUS.

Paznen «AJaroputmMbl M NPOrpaMMHMpPOBAaHME» HAIMPABICH HA pPAa3BUTHE
QITOPUTMUYECKOTO MBIIUICHUS, pa3padOTKy aIrOPUTMOB U OLIEHKY UX CJIOKHOCTH,
dbopMHpOBaHrE HABBIKOB peaiM3alliu MPOrpaMM Ha S3bIKaxX MPOTrpaMMHUPOBAHUS
BBICOKOTO YPOBHS.

Pazpen  «AndopManmoHHbIe  TEXHOJOIrMHM»  TIOCBAIIEH  BOIPOCAM
NPUMEHEHUST WH(OPMALIMOHHBIX TEXHOJOTHM, peaqu30BaHHBIX B MPUKIAJTHBIX
MIPOrPAMMHBIX MPOAYKTAX U UHTEPHET-CEPBUCAX, B TOM UYHCIIE B 33/1a4aX aHAIU3a
JAHHBIX, HMCTOJB30BAHHIO 0a3 MaHHBIX W DJEKTPOHHBIX TAaONMUIl IJis pelIeHUs
MIPUKJIAIHBIX 3a]1a4.

B npuBenénHoM nanee coaepxanuu yueOHoro npeamera «upopmatikay
KYPCUBOM  BBIJICJICHBI  JIOMIOJIHUTEIbHBIE TEMBbI, KOTOpPbIE HE BXOIAT B
00s13aTeNBHYIO TTporpaMMy 0OyUIEeHHS, HO MOTYT OBITh TIPEIJIOKEHBI JIJIST U3YUCHUS
OTJIETTbHBIM MOTUBHUPOBAHHBIM U CIIOCOOHBIM 00YUYaIOIIUMCS.

YriyOn€éHHbli  ypoOBeHb HU3Y4YEHUSI HHPOPMATUKH PEKOMEHAYETCS s
TEXHOJIOTUYECKOTO  TpOoQuisi, OpPUEHTUPOBAHHOIO HA  HMHXKEHEPHYIO U
WHOOPMAITMOHHYIO CQepbl ACATEIBHOCTUA. YTIyOIEHHBIH YpPOBEHb W3YUYCHUS
uH(OpMATHKK O0ECIIeYUBACT: MOJATOTOBKY OOYyYaroluuXxcs, OPUCHTHPOBAHHBIX Ha



CHENUATBPHOCTH B 001acTU HMH(POPMANMOHHBIX TEXHOJIOTHMH W WHXEHEPHBIC
CHEIUATbHOCTH, Y4YacTHE B MPOEKTHONW M HCCIIENOBATEIhCKON JIESITEIbHOCTH,
CBSI3aHHOM C COBPEMCHHBIMH HaNpaBJIECHUSIMHU OTpacid HH(POpMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, IMTOATOTOBKY K YYACTHIO B OJIMMITMAIAX U ClIade
EnwHOro rocymapcTBEHHOTO dK3aMeHa 1o WH(popMaTHKe.

[TocemoBaTenbHOCTh M3YYEHHUS TEM B Tpeleiax OJHOTO roaa oOydeHHs
MOXXET OBITh HM3MEHEHa MO YCMOTPEHHUIO YYHUTENsl MpH MOATOTOBKE paboueit
IpOrpaMMBbl U TTIOYPOYHOTO TJIAHUPOBAHMS.

OO11ee YnciIo YacoB, PEKOMEHJOBAHHBIX JJIsl U3y4YeHUsI HHDOpPMATUKU — 272
yaca: B 10 kmacce — 136 yacoB (4 daca B Heneno), B 11 kimacce — 136 gacoB (4 gaca
B HEJICJIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

udpoBasi rpaMOTHOCTDH

TpeGoBanus TEXHUKM O€30MACHOCTM M TUTMEHbI Tpu  paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaMU LU(PPOBOTO OKPYKEHUSI.

[IpuHuunsl paboThl KOMIBIOTEPOB U KOMIBIOTEPHBIX CUCTEM. APXUTEKTypa
¢bon Heitmana. ABTOMAaTHYECKOE BBINOJHECHHE IPOTPAMMBI  IIPOIIECCOPOM.
OneparvBHasi, MOCTOSHHAs M JOJATOBpeMeHHas mnamsaTh. OOMEH JaHHBIMH C
noMomibio uH. KoOHTposepsl BHEMHUX YCTPOUCTB. [IpsAMoii 1ocTyn K mamsTy.

OCHOBHBIE TEHACHIIUU pa3BUTUS KOMITbIOTEPHBIX TEXHOJIOTUH.
[TapannenbHbie BBIYUCIICHUS. MHorormpoueccopHbie CHUCTEMBI.
Cynepkomnbtotepsl. PacnipenenéHaple BHIYUCIUTEIBHBIE CUCTEMBI M 00paboTKa
OONbIIMX JaHHBIX. MoOOWIbHBIE UHMQPPOBBIE YCTpPOWCTBA W HMX pPOJb B
KOMMYHUKAIIUSIX. BcTrpoennbie KOMIIBIOTEPHI. MUKPOKOHTPOJLIEPHI.
PoGotusupoBaHHbIe TPOU3BOCTBRA.

[TporpammHuoe obecrieueHre KOMIBIOTEPOB M KOMITBIOTEPHBIX CHCTEM. Buibl
IporpaMMHOro oOecredeHus: U ux HazHadeHue. OCOOEHHOCTH MPOTPaMMHOTO
oOecrieueHrss MOOWJIBHBIX ycTpoicTB. [lapannenbHoe mporpaMMHpOBaHUE.
CuctemHoe mnporpammHoe oOecrieueHue. OrnepalnoOHHbIE CUCTEMbl. Y THIIMTHI.
HpaiiBeppl  ycTpoucTtB. MHCTammsiuuss W JOEUMHCTALUALNUSA  OPOrPAMMHOIO
obecrieueHusl.

daiinoBeie cuCTeMBbl. [IpuHIUIIBI pa3MeleHus] ¥ UMeHOBaHMS (HaljioB B
nosroBpeMeHHon namstu. [llabnonsl 11t onucanus rpynmi (aiaos.

[IporpammHoe oOecrnieuenue. JluieH3npoBaHue MPOrpaMMHOTO 0OeCIIeYeHUS
u 1mdpoBeix pecypcoB. I[lpompumerapHoe u  CBOOOJHOE TMPOTPAMMHOE
obecrieuenne. KomMepueckoe 1 HEKOMMEPUECKOE HUCTIOIb30BAHUE MTPOTPAMMHOTO
obOecrieueHnss U HUPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YyCTAHABJIMBaEMas
3aKOHOAATENbCTBOM Poccuiickont denepannu 3a HEMPABOMEPHOE HMCIIOJIb30BaHUE
IPOrPaMMHOTO 00ecTiedeHHs U IU(GPOBBIX PECYPCOB.

[IpuHIUIIBI TIOCTPOCHUS U annapaTHbIE KOMIIOHEHThI KOMIIBIOTEPHBIX CETEM.
CereBbie npotokonbl. Cets UHTEpHET. Anpecanus B cetu MHTepHeT. [IpoTokonbl
creka TCP/IP. Cucrema 1OMEHHBIX UMEH.

Paznenenue IP-cetu Ha mojcetu ¢ moMouipl0 Macok mnojcereid. CereBoe
agMuHUCTpUpoBaHue. [lomydyeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
[IpoBepka Hamuuusi CBSA3U € y3i0M ceTtd. OmnpeneneHue MapuipyTa JIBHKCHUS
IIAKETOB.

Bunet  pestenbHoctm B cetu  Wutepuer. CepBucel  HMHTepHera.
['eonndopmalmoHHble CUCTEMBI. ['€0JIOKAIIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHU



(HampuMep, JIOKamus MOOWIBHBIX TeIePOHOB, OMpEAeNieHne 3arpy>KeHHOCTH
aBTOMAarucTpaseil), ”HTEPHET-TOPTOBIISA, OpOHUPOBaHNE OUIIETOB M TOCTUHUII.

['ocynapcTBeHHbIE 3JIEKTPOHHBIE cepBUCHI U yciayru. ColMalibHbIe CeTH —
OpraHu3alus KOJUIEKTUBHOTO B3auMOJAEUCTBUS U oOMeHa JaHHbIMH. CereBoi
ATUKET: MpaBWia MOBeIeHUS B KubOeprpoctpaHcTBe. [IpobiemMa mogMHHOCTH
nosrydeHHoi nHpopmarmu. OTKpeIThIE 00pa30BaTEIbLHBIE PECYPCHI.

TexHOTeHHbIE M 3KOHOMHUYECKHE YTpO3bl, CBA3AHHBIE C HCIIOJIb30BaHUEM
UH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TeXHoJoruid. OO1ure npodieMbl 3aIUThl
uHpopManuu  u  uHbOpMaAMOHHOW  Oe3omacHocTH. CpeacTBa  3alllMThHI
uH(OpPMAITMU B KOMITBIOTEPAX, KOMITBIOTEPHBIX CETAX W aBTOMATH3UPOBAHHBIX
uHQOpMAITMOHHBIX  cucTeMmax. lIpaBoBoe obecrneuenHue WHOOPMAITMOHHON
0€30I1aCHOCTH.

[IpenoTBpamieHue  HECAHKIIMOHUPOBAHHOTO  JOCTynma K  JIMYHOM
KOH(PUIAEHIIMATbHOW MH(pOpMAIIKU, XpaHSAIIEHCs Ha MEePCOHATLHOM KOMITBIOTEpE,
MOOMJIBHBIX yCTpOMCTBax. BpenoHoCcHOE mporpaMmMHOe 00€CIeueHHEe U CIOCOObI
O0psOBl C HUM. AHTHBUPYCHBIE MporpamMMbl. OpraHu3aius JIMYHOTO apXuBa
uHpopmaiuu. PezepBHoe konuposanue. [laponbHas 3ammra apxusa.

[udpoBanue nmaHHbIX. CHMMETPUYHBIE W HECUMMETPUYHBIE IITUDPHIL.
[Mudper npoctoit 3amensl. [ludp Lesaps. [udpp Buxenepa. Anroputm
mmdpoBanust RSA.

Teopernyeckne 0CHOBbI MHHPOPMATHKH

Nudopmanus, nanusie U 3HaHus. MudopmanmonHbie Mpoeccsl B MPUPO/IE,
TEXHUKE U 0OIIECTBE.

HenpepbiBHbIE W JUCKPETHBIE BEJIMYMHBI W cUrHajibl. HeoOxoaumocTh
JTUCKpeTU3auu WHOOpMaIuu, MpeAHA3HAYCHHOW Ui XpaHEHWs, Neperadyud U
00paboTKH B ITU(POBBIX CUCTEMAX.

JlBouuHoe koaupoBaHue. PaBHOMepHbIE U  HEpPaBHOMEPHBIE  KOJIBI.
JlexoaupoBaHue COOOILEHMI, 3alIMCAHHBIX C MOMOULIBI0 HEPABHOMEPHBIX KOJOB.
Ycnosue @ano. IlocTpoeHne OIHO3HAYHO AEKOAMPYEMBIX KOJOB C MOMOIIBIO
nepeBa. EnuHuibpl n3Mepenus Koinnuectsa nHpopManun. AndaBUTHBINA MOIX0] K
OILICHKE KOJIMYeCTBa MH(POPMALIUH.

Cucrembl cuucienus. Pa3BépHyTas 3amuch LENbIX U APOOHBIX YHCEN B
NO3ULMOHHON cucteMe cuncieHud. CBOWCTBa MO3UIMOHHOM 3amUCH  4ucia:
KOJIMYECTBO UG B 3aIUCH, MIPU3HAK JCIMMOCTH YMCIa HA OCHOBAHUE CHCTEMBI
CUMCJIEHUA. AJIITOPUTM IE€PEBO/IA LIEJIOr0 YUCiIa U3 P-UYHOI CUCTEMBI CUHUCIICHHUS B
JECATUYHYI0. AJTOPUTM IepeBOoJa KOHEUHOW P-uuHON 1poOu B AECATHUHYIO.
AJNTOpPUTM TIepeBOJia LIENOTO Yuclia U3 JECATUYHOW CUCTEMbI cuucjieHus B P-
nyHyro. IlepeBom koHewyHOU pAecsaTHUHONW npobu B P-munyro. J[BonuHas,
BOCBMEpPHUYHAS M IIECTHAALATEPUYHAS] CUCTEMbI CUMCIICHHUS], CBSI3b MEXKIY HUMH.



Apudmernueckue omepanuyd B MO3UIMOHHBIX CHUCTEMax cYHCIeHus. TpowuHas
YPAaBHOBEILIEHHAs] CUCTEMA CUUCIEHUS. JIBOMYHO-IECSTUYHAS CHCTEMA CUMCIICHUS.

KonupoBanne TtekctoB. KommpoBka ASCIl. OpHoGaiiTHBIE KOIUPOBKH.
Crangapr UNICODE. Koauposka UTF-8. Omnpenenenue uHPOPMALMOHHOTO
00BbEMa TEKCTOBBIX COOOILIEHU.

KomupoBanne  u3oOpaxenuil. OueHka  UH(OPMAIMOHHOIO  00BEMA
rpauYecKuX TaHHBIX MMPU 33JIaHHBIX pa3penieHrH 1 r1yOnHe KOJUPOBaHUS I[BETA.
[IBetoBbie Monenu. BekTopHoe komupoBanue. dopmarbl rpaduyeckux (ailyios.
Tpéxmepnas rpaduxa. OpakranbHas rpaduka.

KoaupoBanwne 3Byka. Onenka HHGOPMAIMOHHOTO 00hEMa 3BYKOBBIX JaHHBIX
IIPY 33JaHHBIX YaCTOTE AUCKPETU3ALNN U Pa3psAHOCTH KOJUPOBAHUS.

Anrebpa noruku. [loHsiTue BbICKa3biBaHUWsS. BbICKa3biBaTelbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI Cy111€CTBOBAHMS M BCEOOLTHOCTH.

Jlornyeckue omnepauuu. TaOnuIbl MCTUHHOCTH. Jlormueckue BBIpAXKEHUS.
Jlornueckue TtoxzaecTBa. JloKa3aTeabCTBO JIOTMYECKUX TOKIECTB C MOMOUIBIO
TaOJIUI ICTUHHOCTH. JIornueckue onepanuu 1 onepainny HajJ MHO)KECTBAMHU.

3aKoHbI anreOpbl JOTMKU. OKBUBAJICHTHBIC MPEOOpPa30OBaHUS JOTUYECKUX
BbIpaKeHUU. Jlornyeckue ypaBHEHUs U CUCTEMbI YPABHEHUN.

Jlornyeckue QyHKUMU. 3aBUCUMOCTb KOJMYECTBA BO3MOXHBIX JIOTMYECKHX
GYHKIMI OT Kom4yecTBa apryMeHTOB. [loHbIe cucTeMbl TOrHYecKuX (QyHKITHI.

Kanonnueckue  gopmbl  mormueckux  BolpakeHuil.  CoBepIlieHHbBIE
JTU3BIOHKTUBHBIE M KOHBIOHKTUBHBIE HOpPMajibHbie (OPMBI, QJITOPUTMbI HX
MOCTPOEHUS MO TAOIUIE UCTUHHOCTH.

Jlornyeckue »s1aeMEHTBl B cocTaBe Komnbrorepa. Tpurrep. Cymmarop.
Mmuoropa3psaabeii cymmarop. [loctpoeHne cxeM Ha JIOTMYECKHX 3JIEMEHTax II0
3aIaHHOMY JIOTHYECKOMY BBIPAKEHHUIO. 3alUCh JIOTUYECKOTO BBIPAKEHUS IIO
JIOTUYECKOM CXEME.

[IpencraBienue MLeNbIX 4YMCEN B MHaMsATH KommbioTepa. OrpaHUYEHHOCTb
JMana3oHa 4Kcell MpU OrpPaHUYEHHUH KoJudecTBa pas3psaoB. Ilepenosinenue
pa3psTHOM CeTKH. be33HakoBbIE W 3HAKOBBIC JaHHBIC. 3HAKOBBIM OUT. JIBOMYHBIM
JOTIOJIHUTENIbHBIN KOJ OTPULIATEIIbHBIX YUCEN.

[TobutoBbie noruueckue omnepauuu. Jlornueckuil, apudmernueckuii u
nukianyeckuid  capuru. IlludpoBanue ¢ mnoMompl0 MOOUTOBOM  onepauuu
«uckimovarouiee MJIN».

[IpencraBiieHHE BEIIECTBEHHBIX YHUCEN B NAMATH KOMIbIOTEpa. 3Hayauias
YacTh W MOPSAJOK yucia. JluamazoH 3Ha4eHMM BelIECTBEHHBIX yucell. [IpoGiembl
XpAaHEHMs] BEIECTBEHHBIX YHUCEN, CBSA3aHHBIE C OrPAHUYEHUEM KOJIMYECTBA
pa3psoB. BelnosiHeHHe omnepanuii C BEIIECTBEHHBIMU YHWCIaMH, HAaKOIUIEHUE
OLIMOOK P BBIYUCIICHUSX.



AJITOPUTMBI H IPOTPAMMMPOBAaHHE

OmnpeneneHne BO3MOXKHBIX PE3yJIbTATOB pabOThl MPOCTEUIINX aJTOPUTMOB
YOPABJICHUS] HCIOTHUTENIMU U BBIYMCIUTEIBHBIX anroputmoB. OrpejaeneHue
WCXOJIHBIX JAHHBIX, PU KOTOPBIX AJITOPUTM MOXKET aTh TPeOyeMbIi pe3ybTar.

Otamnbl penieHus 3ajad Ha KomibioTepe. MHCTpyMeHTanbHbIE CpeacTBa:
TPAHCIATOP, OTIAmuuK, mpodmwmpoBmmK. KoMmMmuisius u HWHTEpIpETaIus
nporpamMm. BupTyaiibHble MallIMHBI.

WUurterpupoBannas cpena pa3paboTku. Meroasl OTIAIKU IPOrpamM.
Hcnonb3oBanue TpaccupoBOuUHbIX Tabmuu. OTianounsii BeiBoA. Ilomarosoe
BBIITOJTHEHUE ITpOrpaMMbl. Toukn octaHoBa. [IpocMoTp 3HaYeHUI IEPEMEHHBIX.

S3eik  mporpammupoBanus (Python, Java, C++, C#). Tunsl JaHHBIX:
LEJIOUYHCIICHHbIE, BELIECTBEHHbIE, CHUMBOJIbHBIC, JIOTUYECKHE. BeTBieHusl.
Cnoxuble ycnoBus. Ilukner ¢ ycnoBueM. Ilukiasl 1Mo  mepeMeHHOM.
B3anMozameHsieMOCTh ~ pa3NMYHBIX  BUAOB  IUMKJIOB. HBapumaHT  UUKIIA.
CocTaBieHue LUKIA C HUCIOJIB30BAHUEM 3apaHee ONpPENENEHHOTO WHBAPUAHTA
IUKJIIA.

JIoKyMEeHTHpOBaHUE IPOrpaMM. Hcnonb3oBanue KOMMEHTapHEB.
[ToaroroBka onucaHusi IpOrpaMMbl U HHCTPYKLIUH JIJIs TOJIb30BaTENS.

Anroputmbl 00pabOTKH HATYpalbHBIX YMCEJI, 3alUCAHHBIX B MO3UIIMOHHBIX
CHUCTEMax CYHUCICHHUA: pa30MeHHe 3amuch 4YHclia Ha OTACNbHbIE HUQPH,
HAaXOXJEHUE CYMMBbl U TpouW3BelNeHUA UU(]p, HAXOKICHUE MaKCHUMAIbHOU
(MUHUMAJIBHOW ) IUGPHI.

HaxoxneHue Bcex MpOCThIX YUCEN B 3aJlaHHOM Juanasone. [IpencraBienue
qrcia B BUAE€ HAOOpa MPOCTHIX COMHOXKUTENEH. ANTrOpuT™M OBICTPOTO BO3BEACHUS
B CTEIICHb.

OO0paboTka JaHHBIX, XpaHAmuxcs B (aitnax. TekcToBsie U TBOUYHBIEC (ailiibl.
daiinoBeie TIepeMeHHbIC ((aimoBbie ykazarenu). Urenue u3 daina. 3anuch B
daiin.

Pa3buenue 3amaun Ha noazanauu. [lognporpammsl (mpoueaypsl U GyHKIUN).
Pexypcusa. PexypcuBHbie 00bekThl ((pakransl). PexypcuBHBIE mporenypsl u
¢bynkuuu. Mcronb3zoBanue cTeka JUisi OpraHu3aliyd PeKypCUBHBIX BHI30BOB.

Hcnonb3oBaHue cTaHgapTHOW OMOIMOTEKH fA3bIKA MPOTrpaMMHUPOBAHUS.
[Tonknroyenne  OMOIMOTEK  MOANPOrpaMM  CTOPOHHUX  MPOU3BOAUTEINICH.
MoaynpHbBINM OPUHIKAN TOCTPOEHUS NPOTPAMM.

Uucnennple MeToapl. TouHoe U TPUOIMKEHHOE pEIIeHUs 3aJauu.
UuclieHHbIE METO/IbI pElICHUs] YPaBHEHHI: MEeTO] nepe0opa, METO 1 MOJIOBUHHOTO
nenenus. [lpubnk€HHOE BBIUMCICHHE JUIMH KPUBBIX. BhIuMclieHHe Tuiomiaaei
Gburyp ¢ TOMOIIBIO YHUCIECHHBIX METOAOB (METOJ MPSIMOYTOJBHUKOB, METO]I



tpanenuii). Ilonck Makcumyma (MUHUMYMa) QYHKUAA OJHOM NEpPEMEHHOU
METOJOM IOJIOBUHHOTO JEICHUSI.

OOpaboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHBIE  (QYHKIUU  s3bIKA
pOorpaMMHUPOBaHUs JIJiE 00pabOTKH CUMBOJBHBIX CTPOK. AJTOPUTMBI 00paObOTKH
CUMBOJIBHBIX CTpPOK: TIOJCYET KOJUYECTBA IMOSBICHUNA CHMBOJIa B CTPOKE,
pa3OueHue CTPOKM Ha CJIOBa MO MNPOOEIbHBIM CHMBOJIAaM, I[OWUCK MOACTPOKHU
BHYTPHM JAHHOM CTPOKH, 3aMEHA HAWUJCHHOW IIOJCTPOKH HA JPYIyI CTPOKY.
['eHepanus Bcex CIOB B HEKOTOpOM alipaBUTE, YAOBIETBOPSIOUIUX 3aJaHHBIM
orpanndeHusM. [IpeoGpa3zoBanue ynciia B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBpl W TIOCIEOBATEIBHOCTA YHCEN. Bbpluucienne 0000mEHHBIX
XapaKTEpUCTHK 3JIEMEHTOB MAaCCUBA WJIM YMCIOBOM MOCIEI0BATEIbHOCTH (CyMMBI,
MIPOU3BEICHUS, CpeIHEro apupMeTUYECKOro, MUHUMAILHOTO M MaKCHMaJbHOTO
AIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YJOBJIETBOPSIOUIUX 3aJJaHHOMY YCIOBHIO).
JIMHEWHBIN MOUCK 3aJaHHOTO 3HAYEHUS B MACCHUBE.

CopTtupoBKka 0JJHOMEPHOTO MaccuBa. IIpocTbie METOIBI COPTUPOBKU (METOJ
my3bIpbKa, METOJl BbIOOpa, COPTHUpOBKa BcTaBKamu). COpPTUPOBKA CIUSHHUEM.
beictpass coprupoBka MaccuBa (aaroputMm QuickSort). JIBowuHbIH TOHWCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymepHble MaccuBbl (MaTpuilbl). AJTOPUTMBI 00paOOTKH JBYMEPHBIX
MacCHBOB: 3aIl0JIHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA IO 3a/IaHHBIM IIPaBUJIaM,
MOUCK 3JIEMEHTa B JBYMEPHOM MAacCHBE, BBIYMCIECHNE MAKCUMyMa (MUHUMYyMa) U
CyMMBI 3JIEMEHTOB JBYMEPHOTO MAacCHBa, MEPECTAaHOBKA CTPOK U CTOJIOLOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcroBerit mporneccop. PenaktupoBanue u ¢opmarupoBanue. I[IpoBepka
opdorpaduun u rpammatuku. CpeacTBa TMOUCKA M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  McrnonbszoBanue  crwieid.  CTpyKTypUpOBaHHBIE  TEKCTOBBIE
nokyMeHTbl. CHoOCkM, ornaBieHue. KosuiektuBHas paboTa ¢ JOKYMEHTaMH.
NHCTpYMEHTBI PEIeH3UPOBAHUS B TEKCTOBBIX mporieccopax. OOavyHbie CEPBUCHL.
HenoBass mepernmcka. Pedepar. I[lpaBuna uuTUpoBaHUS HCTOYHHKOB U
obopmiieHus: O6ubmuorpaduyeckux ccouiok. OdopmileHHe crucka JUTepaTyphl.
3HAaKOMCTBO C KOMIIBIOTEPHOW BEPCTKOM TEKCTa. TeXHMYeCKHe CpeACTBa BBOJA
TekcTa. CrHenuanu3upoBaHHbBIE CPEACTBA PEJAKTHUPOBAHUS MATEMATHUYECKUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHbBIE 33J]ayd aHajiu3a AaHHBIX: IMPOTHO3UPOBAHUE,
Kkiaccudukanus, KiacTepuzanus, aHaiu3 OTkIoHeHu#. IlocienoBarenbHOCTH
pelieHus 3aja4 aHajiu3a JaHHBIX: COOp NMEPBUYHBIX JAHHBIX, OUUCTKA U OIIEHKA
KauyecTBa JaHHBIX, BHIOOP W/WJIM MOCTPOCHUE MOJIENH, MPeoOpa3oBaHUe JAaHHBIX,
BHU3yalM3allysl TaHHBIX, UHTEPIpETaus pe3ysbraToB. [IporpammHubie cpencTBa u



UHTEPHET-CEPBUCHI [JIs1 00pabOTKH U MPEACTaBICHUS JaHHBIX. bonbline naHHBIE.
Mammnnoe o0yuenue. HTeIeKTyanbHbIN aHAIU3 JaHHBIX.

AHanu3 AaHHBIX C MOMOILIBIO DJIEKTPOHHBIX TaOuul. BeruncieHue cymmsl,
cpenHero apupMeTuyecKoro, HaudobIIEro (HAMMEHBIIEr0) 3HAYEHUs TUaIa3oHa.
Boruucnenne ko3dduuueHta koppensuuu IByX pAnoB AaHHbIX. [locTpoenue
CTONOYATHIX, JUHEHUYaTBIX U KpYroBbIX auarpamm. Iloctpoenue rpadukoB
¢ysxuuil. [lonOop nmuHUK TpeHa, pelIeHne 3aa4 IPOTHO3UPOBAHUSI.

UucneHHOe pELIEHUE YpaBHEHMM € TIOMOLIbIO MOJ0Opa Iapamerpa.
OnTrMu3anys Kak IMOMCK HAaWIY4IIEero pelleHHs B 3aJaHHBIX yciaoBusax. LlemeBas
¢bynkius, orpanndenus. JlokanbHble W TI00ANbHBIE MUHUMYMBI II€JIEBOM
¢yskuy. Pemenue 3a1a4 ONTUMU3ALUY C TIOMOIBIO 3IEKTPOHHBIX TAOJIHII.

11 KIIACC

Teopernueckue 0CHOBbI HHPOPMATHKH

Teopernyeckue MOAXOIbl K OLEHKE KOJu4ecTBa HHMopManuu. 3akoH
anmutuBHOCTH MHpopManuu. Dopmyna Xaptnu. MHpopmanus u BEpOSTHOCTS.
®opmyna llleHHoHa.

Anroputmbl cxaTusi naHHbIX. AnroputM RLE. Anroputm Xaddmana.
Anroputm LZW. AJropuTMbl CXaThsi JAHHBIX C MOTEPSIMHU. Y MEHBIICHHE
rIIyOMHBI KoupoBaHus 1iBeTa. OCHOBHBIE Ujien anroputmoB cxkarus JPEG, MP3.

CkopocTh Tmepenayu  JaHHBIX. 3aBUCHUMOCTb BPEMEHH IIepefayud  OT
UH(POPMAIIMOHHOTO 00BbEMA JaHHBIX M XapaKTEPUCTUK KaHaya CBs3U. llpuumnbl
BO3HMKHOBEHHUSI OIIMOOK TpH mepenadye JaHHbIX. Kopbl, MO3BOJSIONINE
0oOHapy>XMBaTh W HUCIHPaBIATh OMIMOKH, BO3HUKAIOLIME MPHU MEepenayve JaHHBIX.
Paccrosinne Xsmmunra. Koguposanue ¢ noBropennem 0utoB. Koasl XsMMuHra.

Cucrempl. KommoHeHTBl cucteMbl M uX B3aumopaeuctsue. CHUCTEMHBIN
s dexT. Ynpapnenue kak nHGOPMAIIMOHHBIN TIpotiecc. OOpaTHast CBS3b.

Mopenn u monenupoBanue. Llens MonenupoBanusa. COOTBETCTBUE MOJEIU
MOJIEJIUPYEMOMY OOBEKTY WJIM MpOLECCY, Leau MoaenupoBanus. Gopmanuzanus
IPUKJIAJHBIX 3a7a4.

[IpencraBienue pe3ysibTaTOB MOJCIHUPOBAHMS B BHUAE, YAOOHOM s
BOCIIPUSATHUS YelIOBEKOM. ['paduueckoe npeacTaBieHue JaHHbIX (CXeMbl, TaOIUIIbL,
rpaduKm).

I'padbl. OcHoBHBIE noOHATUS. Buasl rpados. Onucanue rpadoB ¢ MOMOILIBIO
MaTpull CMEXHOCTH, BECOBBIX MATpHI], CIHACKOB CMEXHOCTU. Pemenue
ATOPUTMUUECKUX  3ajlad, CBSA3aHHBIX C aHaiIu3oM rpadoB (HocTpoeHue
ONTHUMAJIBHOTO TYTH MEXIy BepuimHaMu rpada, oOomIpeleseHue KOJIUYecTBa
pPa3IMYHBIX IyTE€d MEXAY BEpPUIMHAMH OPHEHTUPOBAHHOIO ALUMKIMYECKOIO

rpada).



JlepeBnsi. bunapnoe nepeBo. JlepeBbs moucka. CrocoObl 00xoma mepesa.
[IpencraBnenne apupMeTUUECKUX BBHIPAKECHUM B BHUJIE AepeBa. [luckpeTHbie Urpbl
JIBYX UTPOKOB ¢ nojHoM uHpopmanueit. [loctpoenue nepeBa nepedbopa BapHaHTOB,
OMMCAHUE CTPATEruu UTpbl B TAOIUYHOU (popme. BBIMTPHIIHbIE U TPOUTPHIIIHBIE
MO3ULIMHU. BBIMTPBIIIHEBIE CTPATETUH.

CpencrBa MCKyCCTBEHHOrO0 MHTEIUIEKTa. CepBHCHl MAIIMHHOIO IEPEBOJA H
pacnio3HaBaHusl yCTHOU peud. KorHUTUBHBIE cepBUCHL. MneHTH(uKanus U MOUCK
U300paKEeHUI, pacrno3HaBaHue JIULL. Camoo0Oyyatomuecs CUCTEMBI.
VM CKyCCTBEHHBIM HMHTEUIEKT B KOMIIBIOTEPHBIX WUrpax. lcrosib3oBaHue METOIOB
HCKYyCCTBEHHOT'O MHTEJUIEKTa B OOywarommx cucremax. Mcnonap3oBaHue MeTo/I0B
UCKYCCTBEHHOT'O MHTEIJIEKTa B poOoToTexHuke. MuTepHer Bemieil. [lepcnexTuBb
Pa3BUTHs KOMIIBIOTEPHBIX MHTEIUIEKTYAJIbHBIX CUCTEM. HellpoHHbIe ceTH.

AJITOPUTMBI H IPOrPAMMHMPOBAHHE

Qopmanusanus  HoHATHSA — anropurma.  Mammnaa — TeropuHra  Kax
yYHUBepCcaJIbHas MoAeNb Berancienuil. Tezuc Uépua—Trropunra.

OrneHka CII0KHOCTU BBIUMCICHUN. BpeMs paGoTel U 00BEM HCIONIB3yEMOM
naMsTH, HUX 3aBUCHUMOCTb OT pa3Mepa HUCXOAHBIX JaHHbIX. OleHKa
ACUMIITOTHUYECKOM  CIIOKHOCTHM  AITOPUTMOB. AJITOPUTMBI  MTOJIMHOMHUAJIBHON
cnoxHocTH. Ilepebopuble anroputmbl. [IpuMepsl pa3iIMUYHBIX — AJTOPUTMOB
penieHus OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IMYHYIO CIOKHOCTbD.

[Ionck mpoCTBIX 4YMcesN B 3aJaHHOM JMAIla30HE C IIOMOILNBIO aJrOpUTMa
«pemieto DparocheHay.

MHuoropa3zpsaHbie Ueble YUCa, 3a1a41 JJIMHHON apU(PMETUKH.

CnoBapu  (accoMaTWBHBIC MAaCCUBBI, OTOOpaKkeHWsI).  XOII-TaOJHIIBI.
[Toctpoenue andaBUTHO-4aCTOTHOTO CJIOBApS IS 33JaHHOTO TEKCTA.

Crexu. AHamu3 NpPaBUIBHOCTH CKOOOYHOTO BbIpakeHUs. Bwluncienue
apu(PMETUUECKOTO BBIPAKEHHUS, 3alIMCAHHOTO B TOCTPUKCHOMN hopme.

Ouepenu. Mcnonb3oBanue ouepenu AJisi BDEMEHHOIO XPaHEHHS TAHHBIX.

Anroputmbel Ha rpadax. [locTtpoeHne MHUHHMAaIBHOTO OCTOBHOTO JepeBa
B3BEILIEHHOTO CBSI3HOTO HEOpHEHTHpOoBaHHOro rpada. KoinyecTBo pazinyuHbIX
nyTel MeXay BepUIMHAMU OPHUEHTHPOBAHHOI'O AlMKIMYECKOro rpada. AJroputM
JIeUKCTpHL.

JepeBpsi. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYP. [BonuHBIE
(Ounapubie) aepeBbs. [locTpoeHuwe pepeBa [UIsl 3aJaHHOTO apU(PMETUYECKOTO
BbIpaxkeHUs. PekypcuBHbIe anropuTMmbl o0xona nepeBa. Vcnonb3oBaHue creka U
ouepean st 00xo/aa aepena.

JIluHamMuueckoe NpPOrpaMMHUpPOBAHME KaK METOJ pEIIEHUs 3a1ad  C
COXpPAaHEHUEM IMPOMEKYTOUHBIX PE3YyJIbTaTOB. 3aJauyM, PEIIAEMbIE C ITOMOIIbIO



JTUHAMAYECKOTO TMPOTPAMMHUPOBAHUS: BBIUHUCICHUE PEKYPCUBHBIX (YHKIIHH,
Mo/ICY€T KOJIMYECTBA BAPUAHTOB, 3a/1a4U ONITHMH3AIINH.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MpOrpaMMHUpoBaHuUd. OOBEKTHI U
kjaccel. CBOMCTBA M MeTO/bl O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO MOIXO/A.
Wukancynsnus, HacJaeA0BaHNE, MOTUMOP(HHU3M.

Cpenbl ObicTpol pa3paboTku mporpamm. lIpoekTupoBanue wuHTEpdeiica
noyib3oBaTens. Mcrnonb3oBaHWE TOTOBBIX — YNPABIAEMBIX  JJIEMEHTOB IS
OCTpoeHUs uHTEepdeiica.

O630p  s3pIKOB  mporpammupoBanus.  [lomstTne o0  mapagurmax
IPOrPaMMHUPOBAHHSI.

HNudopmManuoHHbIE TEXHOJOTHH

DTtanbl  KOMIIBIOTEPHO-MAaTEMAaTUYECKOIO0  MOJICIMPOBAHUS: ITOCTAHOBKA
3amaun, pa3paboTKa  MOJENH, TECTUPOBAHWE  MOJIENH, KOMIIBIOTEPHBIN
AKCIIEPUMEHT, aHAIN3 PE3yJIbTaTOB MOICIUPOBAHUSI.

Juckperusanusi Npu MaTEMaTUYECKOM MOJEIUPOBAHUU HEMPEPHIBHBIX
npoiieccoB. MogenupoBanue IBWKEHHS. MojaenupoBaHue — OMOJOTHMUYECKHX
cucTteM. MaremaTudeckue  MOJEIM B OKOHOMHKE.  BBIUHCIUTEIBHBIC
AKCIIEPUMEHTHI C MOJICIISIMHU.

OOpaboTka pe3yJIbTaTOB SKCIEpUMEHTA. MeTojJ] HauMEHBIIUX KBaJApPaTOB.
OneHka 4YHCIOBBIX TAPAMETPOB MOJCIUPYEMBIX OOBEKTOB H  MPOIECCOB.
BoccranoBnenue 3aBUCUMOCTEH 110 pe3yJibTaTaM SKCIIEPUMEHTA.

Beposatnoctaeie  Momenu.  Meronsl Monte-Kapio.  MMurtannonHoe
MoienupoBanue. CHCTEMbI MACCOBOTO OOCITY KHBaHHUSI.

Tabnuunsie (pensinvoHHBIE) Oa3bl JaHHBIX. Tabnuia — mpeacTaBiIcHUE
CBEJIcHUI 00 OJHOTHIIHBIX 0OBekTax. Ilone, 3amuch. Kmrou Tabmmipl. Pabora ¢
roToBoil 0a3oif naHHBIX. 3amnojgHeHue Oa3bl JNaHHbIX. [louck, copTUpoBKa U
buabTpanys TaHHBIX. 3ampoChl Ha BBIOOPKY MAaHHBIX. 3alpOCHI C MMapaMeTpamu.
Brerunciisiemsie 1osis B 3ampocax.

MHoroTtabinunple 0a3bpl JAaHHBIX. THIBI CBS3EH MeEXay TaOIWIIaMHu.
Buemnuii kitou. LenoctHocTs 6a3bl JaHHBIX. 3aMPOCHl K MHOTOTA0JIMYHBIM O0a3aM
JTAHHBIX.

Nureprer-ipuiioxkenus. Ilouarue o cepBepHON U KIMEHTCKOW 4acTAX CauTa.
TexHONOTHS «KJIMEHT — CepBep», €€ MOCTOMHCTBA W HeMOoCTaTKU. OCHOBBI SI3bIKA
HTML wu xackamubix Tabmuiy ctwieit (CSS). Cuenapuu Ha si3pike JavaScript.
®opMbl Ha BeO-CTpaHUIIE.

Pa3melienne BeO-caliToB. Yciayra XocTuHra. 3arpys3ka (aiijioB Ha CauT.

BBon m300pakeHni C WCMONB30BAHUEM DPA3IUYHBIX IMU(PPOBBIX YCTPOHCTB
(mudpoBbIX (PoToanmapaTtoB U MHUKPOCKOIOB, BHUJIEOKaMep, CKAaHEPOB U JAPYTHUX



ycTpoiicTB). ['padmueckuii penaktop. Pazpemenne. Kanpuposanue. cnpasnenue
nepcnektuBbl. ['mcrorpamma. Koppekuuss  ypoBHEW, KOppeKUus  LBETa.
OOecrBeurBaHUE IIBETHBIX u300pakeHui. Perymb. Pabora ¢ obmactsamu.
OUIBTPHL.

MHuorocnolinble uzo0Opaxenus. TexcroBble ciou. Macka cnos. Kanansbl.
Coxpanenne BbaeneHHOW oOnactu. IlonroroBka mimocTpanuii 1is BeO-CalTOB.
AHUMUPOBaHHBIE U300pAKEHUSI.

Bexrtopnas rpaduka. IlpumutuBbl. HM3MeHeHHE mMOpsAKa 3IIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. ['pynnupoBka. Kpussie. @opmaTbl BEKTOPHBIX
pucyHkoB. Mcnonap3oBanue KOHTYpoB. BekTopusaius pacTpoOBbIX H300paKeHUI.

[IpyHIMIBI  IIOCTPOEHUSA M PENAKTUPOBAHUA TPEXMEPHBIX MOJEIEH.
Cerounble Mogmenu. Marepuansl. MoJeaupoBaHHE HCTOYHUKOB OCBELICHMS.
Kamepsl. ApautuBsble TexHonoruu (3D-npunrtepst). Ilondatue o BupTyanbHOU
PEATBbHOCTH U JOTIOJHEHHOW PEaJbHOCTH.



[NDIAHUPYEMBIE PE3VIJIbBTATBI OCBOEHHUA IIPOITPAMMEBI 110
MHO®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEIO
OBILEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE  pe3yJibTaThl  OTPaXKalOT TOTOBHOCTH M CIOCOOHOCTH
0o0ydaromuxcsi pyKOBOJCTBOBAaThCS C(HOPMUPOBAHHON BHYTPEHHEH MO3HUIMEN
JUYHOCTH, CHUCTEMOM IEHHOCTHBIX OpHUEHTAIMi, MO3UTUBHBIX BHYTPEHHHUX
yOeXJIeHUH, COOTBETCTBYIOIIMX TPAIUIMOHHBIM IIEHHOCTSM  POCCHUHCKOTO
0011ecTBa, paclIMpPEeHNE KU3HEHHOTO OMNbITa M ONBITA ACATENIBHOCTU B MPOLECCE
peayiM3alMy  CpeAcTBaMM  y4yeOHOrO MpeIMETa OCHOBHBIX  HAaNpaBlICHUN
BOCIIUTATENbHOU J€ATEIbHOCTH.

B pesynpraTte wusydyeHus uHGOPMATHKKA Ha YpPOBHE CPEIHETO OOIIETO
oOpazoBanusi y oOyyarouierocss 0yayT chOpMHUpPOBaHBI CIEAYIOUIUE JIMYHOCTHBIC
pe3yabTaThl:

1) rpaxaaHCKOTr0 BOCIIMTAHMSI:

OCO3HaHME CBOMX KOHCTHUTYLIMOHHBIX IpaB U OOS3aHHOCTEH, YyBa)KCHHE
3aKOHa M TPaBOINOPSAIKA,  COOJIIOJIGHUE  OCHOBOIOJATAIOIIUX  HOPM
MH(OPMAIIMOHHOIO MpaBa U UH(OPMAIITMOHHON O€3011aCHOCTH;

TFOTOBHOCTh MPOTHUBOCTOSATH HJEOJOTMU SKCTPEMU3MA, HAIMOHAIU3MA,
KCEHO(POOUM, JUCKPUMHUHALIUM TI0 COIMAJIbHBIM, PEIUTHO3HBIM, PAaCOBbBIM,
HallMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM IPOCTPAHCTBE;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

LEHHOCTHOE OTHOILIEHUE K UICTOPUUYECKOMY HaclIe[Int0, TOCTHXKEeHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, IOHUMaHWEe 3HAaUeHUsI UHPOPMATUKH KaK HAYKU
B KU3HHU COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallUI0 M TMPUHUMATh OCO3HAHHBIE pEUICHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCIIE B
ceru MHTepHeT;

4) 3¢TeTHYECKOr0o BOCIIUTAHUS:

ACTETUYECKOE OTHOLIEHUWE K MHpPY, BKJIKOUYAsl OCTETUKY HAy4dHOTO H
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCIPUHHUMATh pPa3JIMYHbIE BHUJIbl HCKYCCTBA, B TOM YHCIE
OCHOBAHHOTO HA UCIIOIh30BAaHUN MH(POPMAITMOHHBIX TEXHOJIOTUH;

5) pu3n4YecKOro BOCIUTAHUSA:

chOpMUPOBAHHOCTh  3JI0POBOTO W 0Oe3omacHoro  obpasza  KHU3HH,
OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3J0pOBbIO, B TOM UYHCIE 3a CYET



coOmroennst TpeboBaHNN OE30MACHON IKCIUTyaTalli CPEACTB MHPOPMAIIMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) Tpy10BOI0 BOCIIMTAHMS

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTMYECKONM M COIMATbHOM
HaMpaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IIAHUPOBATH M CaMOCTOSTEIHHO
BBITIOJTHATH TaKYyIO IESITEIIbHOCTS;

uHTEpeC K cdepaMm MpoPEeCCHOHATBHON JCSTEIBHOCTH, CBS3aHHBIM C
uH(OPMATUKON, MPOrpaMMUPOBAHUEM UM HMH(POPMALUOHHBIMU TEXHOJIOTHSIMHU,
OCHOBAaHHBIMH Ha JOCTI)KCHHSIX HAayKH WH(POPMATUKH M HAYYHO-TEXHUYECKOTO
nmporpecca, yMEHHE COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccuu u
peann30BbIBaTH COOCTBEHHBIC KU3HEHHBIE TUTAHBL;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHUI0O U CaMOOOpA30BaHHWIO Ha
NPOTSKEHUU BCEH KU3HU;

7) 3K0JIOrn4eCKOro BOCIMTAHMS

OCO3HaHHE TI00ATBHOTO XapaKTepa SKOJOTHYECKUX MpoOJIeM M MyTed uX
pelieHus, B TOM 4uciIe C Y4ETOM BO3MOXKHOCTEH  MH(POPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH, NOCTIKEHHUSM HAay4YHO-TEXHHYECKOTO Iporpecca u
0OIIIECTBEHHOMN MPAKTUKH, 32 CUET MOHUMAHUS POJIU WH(DOPMAITMOHHBIX PECYPCOB,
UH(OPMAITMOHHBIX TPOIECCOB U HUHMOPMAIIMOHHBIX TEXHOJIOTMM B YCIIOBUAX
uudpoBoil TpaHchopMaUu MHOTHUX cep )KU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HAaHWE I[IEHHOCTH HAyYHOW AESTeNbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MPOCKTHYIO M UCCIIEIOBATENBCKYIO JEATEIHbHOCTh MHIUBUAYAIBHO U B TPYIIIIE.

B mporecce mocTrkeHHs] JTMUYHOCTHBIX PE3YJIHTATOB OCBOCHHS MPOTPAMMBI
no uHPOpMATUKE Yy OOYYAIOIIMXCS COBEPILIEHCTBYETCS SMOIMOHAIbHBIN
UHTEIJICKT, MPEANONIaraoni copMIpoOBaHHOCTS:

CaMOpPETYJIMPOBAHMS, BKJIIOYAIONIETO CAMOKOHTPOJb, yYMEHHE MPHUHUMATH
OTBETCTBEHHOCTb 3a CBOE TMOBEJCHHE, CIOCOOHOCTh aJalTUPOBATBCA K
AMOILIMOHATILHBIM U3MEHEHUSIM U MPOSIBISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBallMH, BKIIOYAIONIEH CTpEMIICHHE K OCTIDKEHUIO e U
yCrexy, ONTHUMHU3M, WHHUIIMATHBHOCTh, YMEHHE NIEWCTBOBATh, MCXOAS U3 CBOMX
BO3MOKHOCTEH;

IMIATUH, BKIIOYAIOIEH CIOCOOHOCTh MOHUMATh YMOLIMOHAIIBHOE COCTOSIHUE
JIPYTUX, YYUTBHIBaTh €ro MPU OCYIIECTBICHHUH KOMMYHHUKAIIMH, CIHOCOOHOCTH K
COUYYBCTBHIO M CONEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIUX CITIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, TIPOSBIIATh MHTEPEC U pa3pemiaTh KOH(IUKTHI.



METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbrate wu3ydyeHuss HHPOPMATUKUM HA YPOBHE CpPEIHEro OOIIEro
oOpazoBanusi y oOywatomerocss OyayT chopMHpOBaHBI MeTampeaIMeTHbIC
pe3ynbTaThl, OTPAXXCHHBIC B YHHMBEPCAIbHBIX YUEOHBIX JCUCTBUAX, & UMEHHO —
NO3HaBaTelIbHbIE  YHUBEpCAJbHbIE yueOHblE JACUCTBUS, KOMMYHHMKATHUBHbBIE
yHUBEpCaJIbHbIE Y4YeOHbIC NEWUCTBUS, PETYISATUBHbIE yHUBEpCAIbHBbIE Y4YeOHbBIC
JENCTBUA, COBMECTHAA JEATEIbHOCTD.

Ilo3HaBaTe/IbHBbIC YHHBEpPCAIbHbIE y4eOHbIE 1eiCTBUA

1) 6a3oBbI€e JJOrHYECKHE e CTBHUS:

CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpoOBaTh  MpoOsemy,
paccmaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYILIECTBCHHBINM MNpPU3HAK WM OCHOBAHUS i1 CpaBHEHWS,
KJaccuukauu u 0000IICHHS;

ONpENCNATh 1NN JESITEIHbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTHKCHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U IMIPOTUBOPEUMS B PACCMATPUBAEMBIX SIBJICHUSX;

pa3pabarpiBaTh IUIAaH PEIICHUS MPOOJEMBbI ¢ YU4€TOM aHajau3a MMEIOITUXCS
MaTepUalbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIIEICTBUHN AEATEIbHOCTH;

KOOPJAMHUPOBAaTh H  BBHINIONHATH pabOTy B YCIOBHUSIX  PEAIBHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.

2) 0a3oBbIe MCCIIEI0BATEIbCKHE 1eCTBUSA:

BJIQJICTh HABBIKAMU YYEOHO-HCCIIEI0BATEILCKON U TPOCKTHOM JIESITEIbHOCTH,
HAaBBIKAMHM  pa3pelieHus mpoldsieM, CHOCOOHOCTBIO W TOTOBHOCTBHIO K
CaMOCTOSITEJIbHOMY MOUCKY METOJ0B PELICHUS MTPAKTUUECKUX 3a]1a4, TPUMEHEHUIO
Pa3JIMYHBIX METOJOB MO3HAHMUS;

OCYILIECTBJISATh PA3JIMUHbIC BUIBI JCSITEIBHOCTU IO IMOJIYYEHHIO HOBOTO
3HaHUSA, €ro HMHTEPNpPETAU, NPeoOpa3OoBaHUI0 M NMPUMEHEHHUIO B PA3IUYHBIX
y4eOHBIX CHUTyalusX, B TOM YHCIIE IPH CO3JaHUM YYEOHBIX W COIMAIbHBIX
MPOEKTOB;

dbopMupoBaTh HayYHBIN THUIT MBIIIUICHUS, BJIaJIeTh HAYYHOU TEPMUHOJIOTHUEH,
KJIFOYEBBIMU TTOHITHUSIMHU U METOJAAMU;

CTaBUTh W (opMynupoBaTh COOCTBEHHBIE 3a/lladd B 00pa3oBaTEIbHOMN
JESATEILHOCTH U )KU3HEHHBIX CUTYAIUAX;



BBISIBIISITh TIPUIMHHO-CIICACTBEHHBIC CBSI3M WM aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh TUINOTE3y €€ peIleHus, HaXOIUTh apTyMEHTHl NJis JI0Ka3aTelbCTBa
CBOWX YTBEPXKJICHUH, 3a7aBaTh MMapaMeTPhl U KPUTEPUU PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJEC PCIICHHUS 3aJa4dl  Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh M3MEHEHNE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBI TMOWCK TIEPEHOCAa CPEACTB M CIOCOOOB
JercTBUS B MPO(ECCUOHANBHYIO CPEAY;

yMETh TIEPCHOCHUTHh 3HAHUS B IMO3HABATEIBHYIO M MPAKTUYECKYIO 00JacTH
KU3ZHENIEATSIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIE WJIEH, TpEJIaraTh OPUTHHAIBHBIC TOIXOABl U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a4UH, JOMYCKAIOIIHNE aIbTEPHATUBHBIC PEIICHUS.

3) padora ¢ unpopmanueii:

BJIA/ICTh HaBBIKAMU TOJYYEHUS WH(DOpPMAIIUU U3 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITENILHO ~ OCYIIECTBJIATH  TIOWCK,  aHAJIW3, CUCTEMATH3AlHMI0 U
WHTEPIPETANIO HHPOPMAIMH PA3TUIHBIX BUIOB U (GOPM MPEACTABICHIS;

co3JgaBaTh TEKCThl B paslIWyHBIX (opmaTax ¢ y4ETOM Ha3HAYCHUS
uHQOpMAIIMU W  TICJICBOM  ayJIUTOPHWH, BBIOMpas ONTUMAIBHYIO  (GOpMYy
MPE/ICTAaBIICHUS U BU3yallU3alliy;

OIICHUBATh JOCTOBEPHOCTH, JISTUTUMHOCTh MH(OpPMAINH, €€ COOTBETCTBHE
MIPABOBBIM M MOPAJIBHO-ITHYECKUM HOPMaM;

UCIIOJIB30BaTh  CpelICTBa  WH(DOPMAIMOHHBIX W  KOMMYHHKAITMOHHBIX
TEXHOJIOTUN B PEIICHUH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3a71a4 ¢ COOJIOJICHHEM TpeOOBaHWM OSPrOHOMHMKH, TEXHUKH OE€30IacHOCTH,
THTHUEHBI, PECYpPCOCOCpEKCHHsI, TMPABOBBIX M  OTUYCCKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

BIQJCTh  HABBIKAMH  PACHO3HAaBaHWS W 3aUTHl  WH(OpMaIuwy,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

KoMMmyHuKaTHBHbBIE YHHBeEpPCcAJIbHbIE YueOHbI€e 1eiiCTBUSA

1) o01enme:

OCYIIIECTBIISITh KOMMYHUKAIIUU BO BCEX cpepax KU3HU;

pacmo3HaBaTh HEBEpOATbHBIE CpEACTBA OOIICHHS, TOHWMATh 3HAYCHUE
COITMAJIBHBIX 3HAKOB, PACIO3HABATh IPEANOCHUIKM KOH(JIMKTHBIX CHUTyalluid W
CMSAT4YaTh KOH(MIUKTHI,

BIIQJIETh  pa3JIMYHBIMU  CIOcoOOaMu  OOIIEHUST W B3aUMOJCHCTBUS,
apryMEHTHUPOBAHHO BECTU JUAJIOT, YMETh CMATYAaTh KOH(JIMKTHBIE CUTYallUH;



Pa3BEPHYTO U JIOTUYHO H3J1ararb CBOK TOYKY 3pPEHHUS C HCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1eITeJIbHOCTh:

MOHUMAaTh W MCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHJHUBUYaJIbHOU
paboThI;

BEIOWPATh TEMATHKy M METOJBl COBMECTHBIX NEUCTBHH C yd4ETOM OOMmHUX
MHTEPECOB U BOBMOXKHOCTEN KKIOT0 YWICHA KOJJICKTHUBA,

MPUHUMATh €I COBMECTHOW  JEATEIbHOCTH, OpPTraHU30BBIBATH W
KOOPJAUHUPOBATH JCUCTBUSA MO HMX JOCTHKEHHUIO: COCTaBJIATH IUIAH JEHUCTBUMH,
pacupenensiTh poiau ¢ Y4ETOM MHEHHMHA YYaCTHHUKOB, OOCYXIAaTh pPE3yibTaThl
COBMECTHOM paboThI;

OLICHMBATh KAaye€CTBO CBOETO BKJIAJa M KaXJIOr0 YYaCTHHUKA KOMAHJbI B
00IIMii pe3ysIbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OLEHWBATHL WAEU C TO3UIMA HOBU3HBI,
OPUTMHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh ITO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B Pa3JIUYHBIX
CUTYAIIUSX, IPOSBIIATh TBOPUECTBO U BOOOpaKEHNE, ObITh MHUIIMATHBHBIM.

PeryisiTuBHBIC YHUBepCAJbHbIE YUeOHbIE 1eiiCTBUSA

1) camoopranusauus:

CaMOCTOSITEIbHO OCYUIECTBJISITh MO3HABATEIBHYIO JESATEIbHOCTD, BBISBISATH
po0JIeMbl, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIEC 3aJ]a4 B 00pa30BaTEIIbHON
NEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsIX;

CaMOCTOATENIbHO COCTaBJATh IJIaH pEIIeHUs OpoliemMbl € y4E€TOM
UMEIOIIUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacMpsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JieNaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pELIEHHUE;

OTICHUBATH TPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IIUPOKOU DPYIUIUU B
pPa3HBIX O00JIACTSIX 3HAHMM, IOCTOSIHHO TMOBBINIATH CBOW 00pa30BaTENbHBIN H
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OLIEHKY HOBBIM CHUTYAaIUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJQJIeTh  HABBIKAMM  TO3HABATENHbHON  pedJeKCHud KaK  OCO3HaHUS
COBEPIIAEMBIX JCUCTBUM W MBICIUTEIbHBIX MPOILIECCOB, HUX PE3YJIbTATOB H



OCHOBaHWM, UCIOJIb30BaTh MPUEMBI pedICKCUU NI OLCHKH CHUTYyalluu, BBIOOpa
BEPHOI'O PEILICHHUS;

OILICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEUICHUS 110 UX CHUKEHUIO;

NPUHUMATh MOTHBBI W apryMEHThl JPYTrUX MpPU aHajdu3e pe3yJbTaToB
NEeATEeIbHOCTH.

3) npuHATHS ce0si M IPYTrUX:

NPUHUMATh ce0sl, MTOHUMast CBOU HEJIOCTATKU U JIOCTOMHCTBA;

OpUHUMATh MOTHUBBI W apryMEHTBhl JPYrUX I[IpU aHalM3e pe3yJIbTaToB
NeSATEeIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO APYTUX HA OIMHAOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C TTO3UIIUU JPYTOTO YETIOBEKA.

NNPEJMETHBIE PE3YJIBTATBI

B nponecce usyuenus kypca MHPOpMATHKU YriayOn€HHOro ypoBHs ¢ 10
Knacce oOydarouuMmMucs  OyIyT  JIOCTUTHYTHI — CIEAYIOIIME  MPEAMETHbIE
pE3yNbTATHI:

BJaJICHUE MPEICTaBICHUSIMU O poJu WHGOPMAllMM U CBA3AHHBIX C HEH
IPOIIECCOB B TMPHUPOJC, TEXHUKE W OOIIECTBE, MOHATHUIMH «HHGOPMAIIU,
«MH(OPMALIMOHHBIA ~ TPOLECC»,  «CUCTEMA»,  «KOMIIOHEHTBI  CHCTEMBI»,
«cucteMHbIi 3 PexT», «uHPOPMAIIMOHHAS CUCTEMAaY, «CUCTEMA YIIPABICHUS»;

BJIQJICHUE METOJAMHM IIOMCKa HH(popMauuu B ceTh MHTepHET, yMeHHe
KPUTHYECKH OLICHUBATh UH(OpMaLIHIO, TOIYYSHHYIO U3 ceTH MHTepHeT;

YMEHHME XapaKTepu30oBaThb OOJbIIME JaHHbIE, [PUBOAUTH IPUMEPHI
UCTOYHUKOB MX TIOJYYEHUs] M  HAMNpaBlIEHUs HCIOIb30BAaHUSA, YMEHUE
KJacCU(UIMPOBATh OCHOBHBIE 3a/lauyd aHaluM3a JaHHBIX (IPOTHO3MPOBAHUE,
KJ1accupukanus, KJIacTepU3aLus, aHaIu3 OTKJIOHEHHUH), MIOHUMAaTh
IOCJIEI0BATEIbHOCTh PEIICHUS 3a/1ay aHaJIW3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX,
OUMCTKAa M OIIEHKa KayecTBa JAHHBIX, BBIOOp W/WIM TIOCTPOEHUE MOJEIH,
npeoOpa3zoBaHue JaHHBIX, BU3YaJIU3allMsl TaHHbBIX, UHTEPIPETALMS Pe3yJIbTaTOB;

NOHMMAaHHE OCHOBHBIX MPHUHIMIIOB YCTPOHCTBA U (PYHKIIMOHUPOBAHUSA
COBPEMEHHBIX CTAllMOHAPHBIX U MOOWJIBHBIX KOMITBIOTEPOB, TEHICHIIMM pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTUH;

BJa/ICHUE HaBbIKaMU padOThl C ONEPALMOHHBIMU CHCTEMaMH, OCHOBHBIMU
BUJAMU MPOTpaMMHOr0 oOecreyeHus: g pelieHus Y4eOHbIX 3aJad 1o
BbIOpaHHOM CHeIHATN3AlINN;

HAJIM4YKE MPEICTABICHUN O KOMIIBIOTEPHBIX CETSIX U UX PO B COBPEMEHHOM
Mupe, 0 0a30BbIX IPUHLMIIAX OPTaHU3ALNUU U (PYHKIMOHUPOBAHUS KOMIIbIOTEPHBIX
cered, 00 OOIMX MNPUHUMIAX pPa3padOTKu U (YHKIMOHUPOBAHUS HHTEPHET-
IIPUIIOKEHHN;



NOHMMaHUE Yrpo3 HWHPOPMAIMOHHON O0€30MmacHOCTH, HCIOJIb30BAHUE
METOJOB U CpPEJICTB MPOTUBOACHCTBHUS O3TUM Yrpo3aMm, COOJIOJACHHE Mep
0€30I1acHOCTH, NMPEAOTBPAILAIONINX HE3AKOHHOE PaCIpOCTPAaHEHNE MEPCOHATBHBIX
JAHHBIX, COOJIIO/IEHNE TPEOOBAaHUM TEXHUKU 0€30MaCHOCTH U TUTHEHBI PU padboTe
C KOMIBIOTEPaMH U JPYTMMH KOMIIOHEHTaMH IIU(PPOBOTO OKPY>KEHUS, TOHUMAaHNE
IIPABOBBIX OCHOB HCIIOJIb30BAHMS KOMIIBIOTEPHBIX Mporpamm, 0a3 JaHHBIX U
pabotsl B cetu MuTepHeT;

INOHMMAHUE OCHOBHBIX IPUHIUIOB JUCKPETU3ALMM pPa3IMYHBIX BUIOB
uH(popMalMi, YyMEHHUE ONpeleisiTh HHPOPMALMOHHBI OO0OBEM TEKCTOBBIX,
rpaduyecKuX M 3BYKOBBIX JAHHBIX MPHU 3aJaHHBIX MapaMeTpax IUCKPETHU3allHH,
YMEHHE OIpEAesaTh CPENHIOI CKOPOCTh Iepelayd JaHHBIX, OILIEHHUBATh
U3MEHEHUE BpPEMEHM MepeAaud Mpu H3MEHEHMH HWH(POPMAIMOHHOTO 00BEMaA
JAHHBIX U XapaKTePUCTHUK KaHaJla CBA3H;

yYMEHHUE HCIOb30BaTh MPU PEUICHUH 3a/lady CBOMCTBA MO3UIMOHHOW 3aIucu
YHCell, AITOPUTMA OCTPOCHHUS 3aMCH YMCIa B TO3UIIMOHHON CUCTEME CUMCIICHUS
C 3a/IaHHBIM OCHOBAHMEM M IOCTPOEHUS YHUCIA MO CTPOKE, COAEprKallei 3amuch
3TOr0 4YHCja B TO3UIMOHHOM CHCTEME CUUCIEHMSI C 3aJaHHbIM OCHOBAHHUEM,
YMEHHE BBHIMOIHATh apuQMETHUECKHe OIepalud B TO3UIMOHHBIX CHCTEMax
CUHCTICHHUS;

YMEHHE BBITIONHATH MPeoOpa3oBaHUs JIOTUYECKUX BBIPAKEHUH, HMCIIONB3YS
3aKOHbI anreOpbl JIOTUKM, YMEHHE CTPOUTh JIOTUYECKOE BBIPAXKEHHE B
JTU3BIOHKTUBHOM U KOHBIOHKTUBHOM HOpPMaJIbHBIX (hOpMax IO 3aJaHHON Tabnuie
UCTUHHOCTH, HUCCJEN0BAaTh OOJACTh MCTUHHOCTU BBICKA3bIBaHUS, COAEPKALIETO
IepEeMEHHbIE, PelIaTh HECIOKHbIE TIOTHYECKUE YPAaBHEHHS U CUCTEMbI ypaBHEHUH;

NOHMMaHUE O0a30BBIX AJITOPUTMOB OOpPAOOTKM YHCIOBOM H TEKCTOBOM
uHbopMauu (3aIUCh YKCed B MO3UIMOHHON CHCTEME CUHCIIEHUS, HaXOXJICHUE
BCEX IPOCTBIX YHMCEJ B 33JJaHHOM JIMaria3oHe, 00paboTKa MHOTOpa3psiAHbIX 1IENIbIX
Yrcell, aHAIU3 CUMBOJIBHBIX CTPOK U IPYTHX), AITOPUTMOB TIOMCKA U COPTUPOBKH,
YMEHHE OIpEeNessTh CIO0KHOCTh H3y4aeMbIX B Kypce O0a30BBIX alrOPUTMOB
(cyMMUpOBaHUE D3JIEMEHTOB MacCHUBa, COPTHPOBKAa MaccuBa, IepeOopHbIe
aJITOPUTMBI, TBOMYHBIN MOMCK) U NMPUBOJAUTH NMPUMEPHI HECKOJIBKUX AJITOPUTMOB
pa3HOM CIIOXKHOCTH ISl pEeLIEHUs] OHOM 3a]1auH;

BJIaJICHUE YHUBEPCAIBHBIM SI3BIKOM MPOTPAMMHPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHUsMH O Oa30BBIX THIIAX JaHHBIX |
CTPYKTypax JaHHbBIX, YMEHHE UCIOJb30BaTh OCHOBHBIC  YIPAaBJISIOLINE
KOHCTPYKLMH, YMEHHE OCYLIECTBIIATh aHAJIU3 MPEIJIOKEHHOW IPOrpaMMBbI:
OTIPECTIATh PE3YNbTAThl PaOOTHI MPOTPaMMBbI TIPH 3aJaHHBIX MCXOJHBIX JaHHBIX,
OTpENENATh, MPU KAKUX HCXOJHBIX JAHHBIX BO3MOXKHO MOJyYE€HHE YyKa3aHHBIX



pE3yNbTAaTOB, BBISBIATH JAaHHBIC, KOTOPHIE MOTYT MPHUBECTH K OMMUOKE B padoTe
mporpamMmbl, GOPMYIUPOBATH MPEIOKEHUS 110 YIYUIIEHUIO POTPAMMHOT0O KOJIa;

yMEHUE CO3/1aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI U
JIEMOHCTPAIIMOHHBIE MaTEPHAJIBI C MCIIOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX
IPOrPaMMHBIX CPEJICTB M OOJIAYHBIX CEPBHUCOB;

YMEHUE UCIOJIB30BATh AJICKTPOHHBIE TAOJUIIBI I aHAIN3a, MPEICTaBICHUS
U 0o0paboTku  JaHHBIX  (BKJIIOYAsh  BBIUMCICHHE  CYMMBI,  CPEIHETO
apuQMETUYECKOT0, HauOOJIBIIETr0 W HAUMEHBUIEro 3HAYCHUM, penieHue
ypaBHEHHUH, BHIOOp ONTHMAIBHOTO pPEIICHUS, MOAOOp JWHUM TPEHJA, pPEIICHHE
3a/1a4 MPOTHO3UPOBAHUSA).

B mpouecce m3ydenuss kypca uHGDOpPMATHKU YIIIyOJ€HHOTO YpoBHS 6 11
Knacce oOydaromuMmucs OyIyT  JIOCTUTHYTHI — CICAYIOIIME  TPEAMETHBIC
pe3yIbTaThI:

YMEHHE CTPOUTh HEpPaBHOMEpHBIE KObI, MAOMYCKAIOUIHNEe OJHO3HAYHOE
JEKOJIUPOBAaHUE COOOIIEHUM (MpePUKCHBIE KObI), HMCHOJb30BATh MPOCTEUIIINE
KOJIbI, KOTOPBIE MO3BOJISIIOT OOHAPYKMUBATh M MCIPABIATH OLMIMOKU MPHU Tepeaaye
JAHHBIX, CTPOUTH KOJ, 00ECIEeUMBAIONINI HAMMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOINEHHUsI MPH HU3BECTHOM YacTOTE CHMBOJIOB, TOSCHATH MPUHIUIIBI
pabOThI MPOCTHIX AITOPUTMOB CXKATHUS JAHHBIX;

YMEHHE peliaTh alTOPUTMHUUYECKUE 3a7aud, CBSI3aHHBIE C aHATU30M Trpados
(3a7a4u  TOCTPOCHHS ONTHUMAIBHOTO TYTH MEXKAYy BepimimHaMu rpada,
ompeNereHns]  KOJMYEeCTBAa  pa3IMYHBIX  MyTed  MEXIy  BepUIMHAMU
OpUEHTHUPOBAHHOTO AlMKINYECKOTo rpada), yMeHHne HCIOIb30BaTh JEPEBbS MpU
aHAIM3€ W TIOCTPOCHWUW KOJOB U JJIA TPEACTaBICHUS apuPMETHUECKUX
BBIPKECHUM, TIPU PEIICHUN 3a]1a4 MOMCKAa U COPTUPOBKHU, YMEHUE CTPOUTH JI€PEBO
UTPHI TI0 33JIaHHOMY aJITOPUTMY, pa3padaThiBaTh U 0OOCHOBBIBATH BBIMTPHIIIHYIO
CTPATETHUIO UTPBL;

yMEHHE pa3pabaTbiBaTh W pEANTM30BBIBATH B BHUIE NpOrpaMM 0a3oBbIC
QITOPUTMBI, YMEHHE HCIOJB30BaTh B MpOrpamMMax JaHHBIE PA3IUYHBIX THIIOB C
y4€TOM OrpaHMYCHUN Ha JUANa30H MX BO3MOXKHBIX 3HAYCHHM, MPUMEHSTH MPHU
pEIIeHUH 3a/1ay CTPYKTYPbI JaHHBIX (CIHUCKH, CIOBApU, CTEKH, OUYepeau, AepeBbs),
UCTIONB30BaTh 0a30BBIE OMEpalid CO CTPYKTypaMH JIaHHBIX, HPUMEHSTH
CTaHApPTHBIE U COOCTBEHHBIE MOAMPOrPaMMBI IJisi 00pabOTKM YHCIOBBIX JTaHHBIX
U CHUMBOJIBHBIX CTPOK, MCIOJIB30BaTh IMpHU pa3paboTKe MporpaMMm OUOIHOTEKU
MOANpPOTpaMM, 3HaTh (YHKIMOHAJIbHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEICTB Cpe/ibl pa3pabOTKU, YMEHHE UCIIOJIb30BaTh CPEJICTBA OTIAJAKH IPOrpaMm B
cpene mporpaMMUpPOBaHUS, YMEHHE TOKYMEHTHPOBATh MPOTPAMMBI;

YMEHUE CO37aBaTh BEO-CTPAHMLIBL;



BJIQJICHNE OCHOBHBIMH CBEJEHUSMH O 0a3ax JaHHBIX, WX CTPYKTYpe,
cpencTtBax co3gaHuss W pabOThl C HUMH, YMEHHE HCIOJIb30BaTh TaOJIMYHbBIC
(penanroHHbIC) 0a3bl JAHHBIX (COCTABIATH 3alPOCHl B 0a3axX JTaHHBIX, BHITTOIHATH
COPTHUPOBKY M TOMCK 3amuceil B 0a3e NaHHBIX, HAMOJHATH pa3paboTaHHyIO 0azy
JTAHHBIX ) ¥ CTIPABOYHBIC CHCTEMBI;

YMEHHE MCIOJIB30BaTh KOMIBIOTEPHO-MATEMaTHYECKUE MOJCIHU ISl aHaIu3a
OOBEKTOB M TIpOIEecCOB: (OPMYIUPOBATH II€Ib MOJICIUPOBAHUS, BBINOIHIThH
aHallM3 pe3yJIbTaTOB, TMIOJYYCHHBIX B XOJI¢ MOJICIMPOBAHUS, OICHUBAThH
COOTBETCTBHE MOJEIN MOJICIHPYEMOMY OOBEKTY WM MPOLECCYy, MPeICTaBIIATh
pPE3yNIbTaThl MOJICTUPOBAHUS B HATJISTHOM BUJIE;

yMEHUE OpraHU30BbIBATH JIMYHOEC WH(OPMAIMOHHOE TMPOCTPAHCTBO C
UCIIOJIb30BAaHUEM PA3UYHBIX CPEACTB IUGPOBBIX TEXHOJOTUM, TMOHUMAHUE
BO3MOXKHOCTEH LHM(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYyT, ITHUPPOBBIX
00pa3zoBaTENbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX MPHUHITUIIOB Pa0OTHI, BO3MOKHOCTEH W OTpaHUYCHUS
MPUMEHEHUSI TEXHOJIOTHM MCKYCCTBEHHOT'O HMHTEIIEKTa B PA3IMYHBIX 00JIACTSX,
HAIMYUE TIPEICTaBICHUA O Kpyre pemiaeMblX 3aJad MAalldHHOTO OOydYeHUs
(pacnio3HaBaHMs, KIaCCH(PHUKAIIMU U MPOTHO3WPOBAHMS) HaJIM4YKE MPEACTABICHUIN
00  WCmonb30BaHMM  MHPOPMAIMOHHBIX  TEXHOJIOTHH B Pa3IMYHBIX
npodeccruoHanbHbIX cepax.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne i/

HaumeHoBaHue pa3ieioB U TeM
MPOrpaMMbI

Pa3nea 1. [lu¢gpoBasi rpaMOTHOCTH

11

1.2
1.3
1.4

KomMmbsrotep - yHMBEpPCaIbHOE yCTPOUCTBO
00pabOTKH JTaHHBIX

IIporpammHoe obecrieueHue
KommnsrorepHsie cetn

Nudopmannonnas 6e30macHOCTb

Uroro no pazgeny

Pa3nea 2. Teoperuueckue 0CHOBbI HH(POPMATHKH

2.1

2.2
2.3

[IpencraBnenune nupopmanuu B
KOMIIbIOTEpE

OCHOBBI anreOpsl JIOTUKU

Kommnbrorepnas apupmerrka

Htoro no pazneny

Pa3nes 3. AnropuT™Mbl M1 NIporpaMMHpoOBaHue

3.1
3.2
3.3

3.4

BBenenue B mporpaMMupoBaHue
BcrnoMorarenbHbIE anropuTMbI
YuciaeHHbIe METOBI

ANTOpUTMBI 00PabOTKH CHMBOJIBHBIX
JTAHHBIX

KoanuyecTBo 4acoB

Beero KonTpoibHbIe
padoThI
6
6
5
7 1
24
19 1
14 1
7
40
16 1
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IIpakTHyeckue

padoTbI

DJIEKTPOHHBIE
(undpossbie)
o0pa3oBaTe/ibHbIE
pecypcesbl

2

2

1

1

0.5
1



3.5 Anroput™mbl 00pabOTKH MacCHUBOB
Uroro no pazgeny

Paznen 4. UndopmManmoHHbIe TEXHOJIOT N
4.1 O6paboTKa TEKCTOBBIX JOKYMEHTOB

4.2 AHann3 JaHHBIX
Uroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

10
44

14
14
136

3.5

2.5

215



11 KITACC

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMMbl

Ne i/

Pasnen 1. Teopernueckue 0CHOBBI HH(pOPMATHKHI

Wudopmanivs u nHPOpMAIIMOHHEIE
IPOLIECCHI

11

1.2 MopenupoBanue
Hroro no pasneny

Pa3nes 2. AnropuT™Mbl ¥ NIporpaMMHpoOBaHNe
2.1 DeMEHTBI TEOPUH AJITOPUTMOB
2.2 ANTOPUTMBI B CTPYKTYPBI JaHHBIX

OcHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO
IPOTPaMMHPOBAHUS

2.3

Htoro no pazneny

Pasnen 3. UndpopmMannoHHbIe TEXHOJIOTHH

KOMHBIOTCpHO'MaTeMaTI/I‘IeCKOG

3.1
MO/JICIIUPOBAHUE
3.2 ba3p1 nanHBIX
3.3 Be6-caiiTbr
3.4 Kommprotepnas rpaduka
3.5 3D-monenupoBanue

Uroro no pazgeny

KoanuyecTBo 4acos

Bcero

10

18

28

16

50

10
14

48

KonTpoJsbHble
padoThI

DJIeKTPOHHbBIE
(uu¢posbie)
o0pa3oBaTe/bHbIE

pecypcbl

IIpakTHyeckue
padoThI

2.5

10

4.5



PesepBHOE Bpems 20

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME 136 0 36.5






IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Kosan4yecTBo 4acoB
Ne Tema ypoka KounTtposbHbie
n/n Bcero

padoThI

Wudopmanus, naHHbIC ¥ 3HAHUS.
HNudopManmoHHbIe MpoIecchl B IPUPOJIE, 1
TEXHUKE U 00IIeCTBE

HerepBIBHBIe N JUCKPCTHBIC BCIIMYNHBI U
CUT'HAJIbI. HGO6XO[[I/IMOCTI) AUCKPECTHU3AUN
nH(popManuu, TpeaTHa3HAYCHHOM IS 1
XpaHEeHUs, Tiepeiadyu U 00paboTKH B

UPPOBBIX CUCTEMAX

JIBonuHOE KOoMpoBaHue. PaBHOMEpHBIE U
HEpaBHOMEpHBIE KOJbI. JleKkoupoBaHue

COOOIIEHHH, 3aITMCAHHBIX C TIOMOIIBIO 1
HEpaBHOMEPHBIX KOJIOB

VYcenosue @ano. I[loctpoeHre 0AHO3HAYHO
JEKOUPYEMBIX KOJIOB C IOMOIIBIO IepeBa. 1
I'pad An. A. Mapkosa

EnuHuns u3sMepeHust KoJIuyecTBa

uHpopmanuu. AndaBUTHBIN MOAXOI K 1
OLIEHKE KOJMYeCTBa HH(OPMAIIH

CucteMbl cUUCIEHUS 1
[TepeBoa uncen U3 OAHON CUCTEMBI 1

CUYMCJICHHUS B IPYTYIO

IIpakTHyeckue
padoTbI

Jlara
U3YyYeHUs

DJICKTPOHHBIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcebl



10

11

12

13
14
15

16

17

18

JIBonuHas1, BOCbMEpUYHAs U
LIECTHAALATEPUYHAS CUCTEMBI CUUCIIEHUS,
CBSI3b MEXIYy HUMHU

I[BOI/I‘lHaH, BOCbMCpHUYHAA U
IMeCTHAAUAaTCpUIHaA CUCTEMbI CHUCIICHUA,
CBs3b MCXKYy HUMH

,Z[BOI/I‘IHaH, BOCBMCpHUYHAA U
meCcTHaaAuaTCpuIHass CUCTEMBI CHUCIICHUA,
CBA3b MCXKIY HUMHU

ApudmeTrndeckne onepanuu B
MTO3UITUOHHBIX CUCTEMAaX CUHCIICHUS

TponuHas ypaBHOBEIICHHAs! CUCTEMA
CUMCIJICHUS

JIBOMYHO-JIeCATUYHAS CUCTEMA CUUCIICHUS
KonupoBanue TekcToB
PactpoBoe xonupoBaHue U300paxeHH

[TpakTrueckas pabota 1o Teme

" Iuckpetusanus rpaguaeckoit
uHpopmanun"

[BeToBbIe MOaEnu. BekropHoe
KoaupoBanue. @opmartsl (haitios.
Tpéxmepnas rpaduka. PpakranpHas
rpaduka

KonupoBanue 3Byka. OnieHka
UH(POPMAIIMOHHOTO 00bEMA 3BYKOBBIX
JAHHBIX MPU 33JAHHBIX YaCTOTE
JTUCKPETU3AINHU U Pa3pSIHOCTH
KOJIMPOBaHUS



19

20

21

22

23

24

25

26

27

28

29

30

[IpakTuyeckas pabora 1o Teme
" JluckpeTH3anus 3ByKoBoi HHGpopManuu"

Kontponbnas padota Nel "[IpencraBnenue
nH(popManuu B Komnbotepe"

OCHOBBI aNTeOpHI JIOTUKU

Jlormueckue onepanuu. TaOmuiibl
HCTUHHOCTH

Jlornueckue BeipakeHus1. Jlornueckue
ToKJecTBa. [loka3zaTenbCTBO JIOrMYECKUX
TOKJECTB C MOMOIIBIO0 TAOIUIl UCTHHHOCTH

[IpakTuueckas pabora o Teme
«IlocTpoenne n ananu3 TabmUI
WCTUHHOCTHU B TaOJIMYHOM ITPOIIECCOPE»

Jlornueckue onepauuu U ONepanuy Ha
MHOECTBAMHU

Jlornueckue Onepalru U Oonepanuu HaJ
MHOXECTBaAMH

3aKOHBI aNTeOPhI JIOTUKUA. DKBUBAJICHTHBIE
peoOpa3oBaHUs JOTHUYECKUX BhIPAKEHHMA

Jlornuyeckue ypaBHEHHUs U CUCTEMBI
ypaBHEHUN

Jlornueckue QPyHKIIMU. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTMYECKHUX
(GYHKIMH OT KOJTMYECTBA apTyMEHTOB.
[TonmHbIe cUCTEMBI JIOTHYECKUX (PYHKITHI

Kanonuueckue Gpopmbl TOrHuecKux

BbIpakeHHi1. COBEpILICHHBIE
TU3BIOHKTUBHBIE 1 KOHBIOHKTHBHBIE



31

32

33

34

35

36

37

38

39

40

HOpMaJIbHBIE (POPMBI, AITOPUTMBI UX
MOCTPOSHHS MO TabJIHMIIe UCTUHHOCTH
Jlornueckue 31EMEHTHI B COCTaBe
KOMIIBIOTEpA

Tpurrep. Cymmarop. MHoropa3psaHbIit
CyMMAaTop

[TocTpoeHune cxem Ha JTOTHYECKUX
3JIEMEHTaXx. 3aluch JOTUYECKOTO
BBIPa)KEHUS 110 JIOTHYECKOU CXeMe

MI/IKpOCXeMBI U TCXHOJIOI'us UX
IIpOU3BOACTBA

Kontponbnas padota No2 "OcHOBBI
anreOpsl JOTUKH"

HpeI[CTaBJICHI/Ie OCIbIX YHUCCII B IIaMATH

KoMIIbtoTepa. OrpaHUYEHHOCTh AUANa30Ha

Yyuces MPU OTPAaHUYEHUN KOJIUYECTBA
pazpsaos. [lepenonnenue pa3psaHoit
CETKHU

be33HakoBbIE M 3HAKOBBIC JJAHHEIC.
3HaKOBBII OWT. JIBONYHBIN
JIOTIOJTHUTETHHBINA KO/ OTPULIATETHHBIX
qucel

[ToOuTOBBIE JTOTMUYECKUE OTIEPALIHH.
Jlornyeckuii, apupMeTHIECKUI U
OUKINYECKUH CIIBUTH

IudpoBanue ¢ TOMOIIbIO TOOUTOBOM
onepauuu «uckmovaromee NI

HpeI[CTaBJ'IeHI/Ie " XPAaHCHUC B IaMATU



41

42

43

44

45

46

47

48
49
50
o1
52

53

54

KOMIIBIOTCPA BCIICCTBCHHBIX YUCCII

BrinosiHeHue onepanuii ¢ BEIIECTBEHHBIMU
YHUCJIaMH, HAKOTUICHHE OITHOOK TIPH
BBIUHCIIEHUAX

[IpakTuueckas padora no teme «M3yuenue
nmopaspAAHOro MalllMHHOT'O NPCACTaBJICHUS
LEJIBIX M BELIECTBEHHBIX YHCEI

AHanu3 alropuTMoB

Ortansl pelieHus 3a/1a4 Ha KOMIIBIOTEpE.
WHcTpyMeHTalbHbIE CpeCTBa:
TPAHCIATOP, OTIAAYUK, TPOGUIMPOBILIUK

Cpena nporpammupoBanus. Kommnumsius
Y UHTEpIIpeTalus IporpaMm.
Buptyanbubie mamvnbl. UHTErprpoBaHHas
cpena pa3paboTKu

Meroas! OTJIaIKU IPOTPaMM

Tumnbl nepeMeHHbIX B A3bIKE
IPOrpaMMHUPOBaHUS

O6paboTka eNTbIX YUCE

O0paboTKa BEIECTBEHHBIX YHCET
CityyaiiHbl€ U MICEBIOCITYYaiiHbIC YHUCIIA
Bernenus. CnoxxHble yCIIOBUS

[ukmel ¢ ycnoBuem

[{uKkbI 10 IEPEMEHHOM.
B3aumo3zameHseMoCTh pa3InyHbIX BUI0B
LUKJIOB

O06paboTka HaTypaJbHBIX YHCET C
WCIOJIb30BAHUEM LIUKIIOB

= = =



55

56
57

58

59

60

61

62
63

64

65

66

67

68

HaxoxaeHne Bcex MpOCThIX YHCEN B
3aJaHHOM Juana3one [IpakTuueckas
paborta no Teme «Pemienue 3a1a4 METOAOM
niepedopay

WHBapuaHT LukiIa

JIoKyMeHTHupOBaHuE IporpaMm
OO0paboTka JaHHBIX, XPAHAIIUXCS B
¢aiinax

Kontponbnas padota Ne3 "BBenenue B
nporpamMmmupoBanue"

PazOuenne 3amaum Ha o33 0a9u
Vcnonp30BaHue cTaHAAPTHOM OMOIMOTEKH
s3bIKa porpaMMupoBanust. [logkirouenue
OUOIMOTEK MOIIPOTPaMM CTOPOHHHX
MPOU3BOAUTENEN

[Toanporpammsl (poueypbl U QYHKIIIN)
[MommporpamMms! (TIporietypsl U QYHKIIHH)
[IpakTuyeckas paborta o Teme
"PazpaboTtka moamporpamm"

Pexypcus. PexkypcuBHble 00bEKThI
(bpakransr). PekypcuBHBIC TpOLIE Ty PHI U
¢yskuuu. Mcenonp3oBaHue cTeka JUis
OpraHU3alK PEKYPCUBHBIX BBI30BOB
[IpakTuueckas pabora o Teme
"PekypcuBHBIE TOATPOrpaMMBbI"
MoaynbHBIN IPUHLNII IOCTPOCHUS
porpamMmm

YuciaeHHble METOIEI

0.5



69

70

71

72

73

74

75

76

77

78

79

[IpakTuyeckas pabora 1o Teme
«HucneHHoe penieHue ypaBHEHUI

Hcnonws3oBanne TUCKpeTU3AIUN B
BBIUMCIIMTENBHBIX 3a4a4ax

[IpakTuueckas pabora o Teme
«[IpubamKkEHHOE BRIYHUCICHUE TTTHH
KPHBBIX U TuTomaneii puryp»

[IpakTuyeckas padora o Teme «llouck
MakcuMyMa (MMHUMYyMa) pyHKIHN»

OO6paboTka CHUMBOJIBHBIX TAHHBIX.
AATOpUTMBI 00paOOTKH CUMBOJIBHBIX
CTPOK: MOJCYET KOJIMYECTBA MOSBICHUI
CUMBOJIa B CTPOKE

ANTOpUTMBI 00PaObOTKH CHMBOJIBHBIX
CTpPOK: pa30HeHne CTPOKU Ha CJIOBa MO
MPOOENBbHBIM CUMBOJIAM

ANTOPUTMBI 00PaOOTKH CHMBOJIBHBIX
CTPOK: MOMCK MOJCTPOKU BHYTPH JaHHOM

CTPOKH; 3aME€Ha HaWJICHHOW MOJICTPOKH Ha

JPYTYIO CTPOKY
[IpakTuueckas pabora o Teme
"O0OpaboTKa CTPOK C UCTIOIB30BAHUEM

(GbyHKIMI cTaHIapTHON OMOTNOTEKH s3bIKA

porpaMmmMupoBanus"
I'enepanus coB B 3aJaHHOM ajiaBUTe

Konrtponbnas padora Ne4 "Anroputmsl u
nporpamMmmupoBanue"

MaccuBHI ¥ TIOCIIEAOBATSIBHOCTH YHCEIL.

0.5
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81

82

83

84

85

86
87
88

89

90

[IpakTudeckas pabora 1o Teme
"3amoiguenue maccusa'

O06001mEHHBIE XapaKTePUCTUKN MacCHBa

JIMHEeNHBII MOUCK 3aJaHHOTO 3HAYCHUS B
MaccuBe. [IpakTrueckas padboTa 1mo Teme
"JIMHEWHBIN TOUCK 3aJaHHOTO 3HAYEHUS B
maccuBe"

[Ipaktuyeckas pabora no Teme "[lorck
MUHHMAaJIBHOTO (MaKCUMAJIEHOTO)
3JIEMEHTa B YMCIIOBOM Maccuse"

CopTrpoBKa OJTHOMEPHOTO MAaCCHBA.
IIpocTsie METOABI COPTUPOBKH.
[Ipaktuyeckas pabora o Teme "IIpocTteie
METO/Ibl COPTUPOBKHU MaccuBa"

CoprupoBka cnusiHueM. beicTpas
COPTHPOBKA MaccHBa (aJIrOPUTM
QuickSort). ITpakTuyeckas padoTa 1o Teme
"BeicTpas copTupoBka Maccupa"

JIBOUYHBIN MOUCK B OTCOPTUPOBAHHOM
MaccuBe. [Ipaktnueckas paboTa mo Teme
" JIBOMYHBIN TTOUCK"

JIByMepHbIE MacCUBBI (MaTpPHULIbI)
Anroput™mbl 00pabOTKH MaTpPHUIL
Pemenue 3ana4 aHanu3a JaHHBIX
KontpomnsHas padota Ne5 "Anroputmel
00paboTku MaccuBOB"

TpeGoBaHMsI TEXHUKH O€30TTACHOCTH U
THTHUCHBI IPH pab0Te ¢ KOMITBIOTEPAMU U

0.5

0.5

0.5

0.5



JIPyTUMH KOMIIOHEHTaMU [IU(PPOBOTO
OKPYKECHHUS

[TpuHUIMIIBI pabOTHI KOMITBIOTEPOB U
KOMITBIOTEPHBIX CHCTEM

91

92 OOMeH TaHHBIMU C IIOMOIIBIO IIIHH.
KoHTposeps! BHEIIHUX yCTPONCTB

93 ABTOMaTHUYECKOE BBIIOJIHEHNE IPOIPAMMBI
IIPOLIECCOPOM

OnepartuBHas, NOCTOSTHHAS U

94 JOJTOBpEMEHHAsI MaMATh. KOHTpoIIepbl
BHEIIIHUX YCTPOMCTB. [Ipsamont noctyn k

IHaMAaTHu

CoBpeMeHHbIE KOMITbIOTEPHBIE
TEXHOJIOTHH

95

[Iporpammuoe obecrieueHune
96 KOMIIBIOTEPOB, KOMITBIOTEPHBIX CUCTEM U
MOOWMIJIBHBIX YCTPOMCTB

97 CucreMHO€ TPOrpaMMHOE OOECTIeueHUE.
OnepaliuOHHBIE CUCTEMBI

Yrunutsl. [[paiiBepbl yCTPOMCTB.

98
[apannenbHoe MpOrpaMMHUPOBaHUE

99 Macrannaus u JenHCcTaIS s

MPOrpaMMHOTO 00€CTICUCHUS

®aiinoBble cuctemsl. [IpuHIUTIBL
100 pa3MelieHus] © UMEHOBaHUS (ailioB B

nonroBpeMeHHoOU namsit. [1labmoHb! 1t
OTMCaHus rpymi (HaiioB

101 3akonomarenbcTBO Poccuiickoit
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106

107

108

109

110

111

112

113

114

115

®eneparun B 0071aCTH MPOrPaMMHOTO
o0ecrneuyeHus U JaHHBIX

[IpuHIMIIBI TOCTPOEHUS U anmapaTHbIE
KOMITOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI

Cetpb UnTEpHET

Pasnenenune |IP-cetn Ha monceTu ¢
IIOMOIIBIO MAaCOK ITOACETEN

CeTeBoe aIMUHUCTPUPOBAHKE

Bune! nesrensHocTu B cetu IHTEpHET.
Cepsucsel UnTepHera. ['ocyapcTBeHHbIE
3JIEKTPOHHBIE CEPBUCHI U YCIIYTH

Nudopmannonnas 6e30macHOCTb

BpenoHocHBIE IporpaMMHOE 00€CIIeYCHHE
1 METO/BI OOPHOBI ¢ HUM

[IpakTuyeckas pabora 1o Teme
" AHTUBHPYCHBIE IPOrpamMmbl"

Opranu3zanus JMYHOTO apXHUBa
uHpopmanuu. PesepBHoe KonupoBaHue.
[TaposibHas 3amuTa apxuBa

[IudpoBanme 1aHHBIX

Anroputm mmdposanus RSA.
Creranorpadus

[IpakTuyeckas pabota o Teme
"[lIndppoBanue naHHbIX"

KonTponbHas padora Ne6 "[udposas
rpaMOTHOCTB"

CpencTBa TEKCTOBOTO IpolLieccopa
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120
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123

124

125

126

127

Komnerorepnas BEpcTka TekcTa

[IpakTrueckas padota o teme "BépcTka
JOKYMEHTOB C MaTeMaTUYECKUMU
dbopmymnamu”

NHcTpyMeHTBI pelieH3upOoBaHUs

[IpakTuyeckas pabota o Teme
"MHOrocTpaHU4HbIE TOKYMEHTHI"

O6maunbie cepBuckl. KomnektuBHas
paborta ¢ nokymentamu. [IpakTnueckas
paborta no Teme "KomnnexktuBHas paboTa ¢
JOKyMeHTaMu"

AHanu3 qaHHbIX. bokiive 1aHHbBIE
MarmmHHOe 00yueHue

AHaH3 TaHHBIX C TTIOMOIIBIO 3JICKTPOHHBIX
TaOJINII

[Ipaktuyeckast pabota o Teme "AHanus3
JAHHBIX C TOMOUIBIO AJIEKTPOHHBIX
prldiig

[Toctpoenue rpadukoB GyHKIUMA.
[IpakTuyeckas pabora 1o Teme
"HarnsgHoe npeacraBieHue pe3yibTaToB
CTaTUCTHYECKOU 00paOOTKHU JTaHHBIX B
BU/JIE IMarpaMM CpeJICTBaMHU PEaKToOpa
IEKTPOHHBIX Ta0IHL"

JIuauu tpenna. [Ipaktuueckas padbota mo
teme "[logOop nmuHUM TpeHAa,
MIPOrHO3UpOBaHUE"

ITon6op mapamerpa. [IpakTrueckas paborta

0.5

0.5

0.5

0.5
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131
132

133

134

135

136

1o TeMe "UucieHHOe pellleHne ypaBHEHU N
C MOMOUIbIO 1o100pa napamerpa”

OnTumu3anus Kak MOUCK HAWITyUIIIeTo
pELICHNUS B 33JJaHHBIX yCIOBUSIX.
[TpakTrueckas padora o Teme "Pemenne
3aJa4 ONTUMH3AIHMHU C TIOMOIIIBIO
JIEKTPOHHBIX TabHI"

[ToBTOpenue: OCHOBBI aNTeOPHI JIOTHKH
[ToBTopenue: IIporpammupoBanue
[ToBTOpenue: Anroputmsl 00paboOTKH
[ToBTopenwue: Lludposas rpaMOTHOCTH

[ToBTOpenue: MudpopmamoHHble
TEXHOJIOTHH

Hrorosas K/p
[ToBropenue: TeopeTuyeckre OCHOBBI
nHPOPMATUKU

[ToBTopenue: MudopmarmonHas
0€30I1aCHOCTD

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

N Rl

136

0.5

21.5



11 KITACC

KoanuyecTBO 4acos

Ne Hara
Tema ypoka Konrtpoabnbsie IIpakTnueckmne
n/n Bcero H3y1CHHuA

padoThI padoThI

KommgectBo nnpopmanmm
AJITOPUTMBI CXKATHsI TAHHBIX
Anroputm Xaddmana

[IpakTuyeckas padora o Teme "Cxatue

4 JAHHBIX C TIOMOUIBIO AJITOPUTMA 1 1
Xadpdpmana"
5 Anroputm LZW 1

AJ'IFOpI/ITMI)I CIKaTuA JAHHBIX C IIOTCPSIMHU.
[TpakTugeckast padbora o Teme "Cxatue

JTaHHBIX ¢ ToTepsiMu (anroputMmbl JPEG,
MP3)"

CkopocTb nepeauu JaHHBIX
[TomexoycToNYMBBIE KOBI

[IpakTyeckas pabora 1o Teme
"[TomexoycToiunBbIe KOIBI"

Cucrtembl. KOMIIOHEHTBI CUCTEMBI U UX
10 B3aumoJeiicteue. CucteMHbIi 3P QexT.

VYnpasieHnue kak HH(QOpPMauOHHBIN
nporiecc. OOpaTHas CBSI3b

11 Monenu u MOIeTUPOBaHUE
12 I'padms

13 Pemenwue 3anay ¢ momorisio rpadoB

DJIeKTPOHHBIE
uudpoBbie
o0pa3oBaTe/bHbIE

pecypcebl
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20

21
22

23

24

25

26

27

epeBbs

OCHOBBI TEOPUHU UTP

[TpakTuaeckas padora no teme "Ilonck
BBIUTPBIIIHON CTPATETUU B UT'PE C MTOJTHOMN
nHpopmanuen”

CpencrTBa UCKYCCTBEHHOTO MHTEIIEKTA
[TpakTdeckas padora o Teme "Cpencrsa
HCKYCCTBEHHOI'O MHTEJIEKTA"
dopManuzanus HOHITHS AJITOPUTMA.
MamuHa TelOpUHIa Kak YHUBEPCAJIbHAS
Mozenb BeruuciaeHuil. Tesuc Yépua—
Treropunra

[IpakTuueckas paboTa Mo Teme
"CocraBieHue POCTOM MporpaMmsl AJs
MamuHbl Teropunra"

Mammna ITocra

Hopwmansnsbie anropudmer Mapkosa
ANTOpUTMHUYECKHN HEPA3PEIINMBbIE 33/1a4H.
3agauda octaHoBa. HeBO3MOXHOCTH
ABTOMATUYECKOM OTJIAJIKU MPOTPaMM
Cno>XHOCTh BBIYUCIICHUI

[Touck nmpocThIX YKcel B 3aJaHHOM
JMarna3oHe ¢ IOMOIIbIO aIrOPUTMa
«pemeto DparocheHa»

[TpakTuueckas pabora no teme "Ilonck
IIPOCTBIX YKCEN B 3aJaHHOM Jlhana3zoHe"
MHoropa3psiiHbI€ LIeJIbIE YUCIIa, 3aJa41
JUTHHHOU apu(METHKH
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29

30

31

32

33

34

35

36

37

[TpakTuyeckas pabora o Teme
"Peanu3anus BEIYUCIECHUH C
MHOTOpa3psIHbIMU yuciaMu"

CrnoBapu (accoruaTUBHBIC MAaCCHUBBI,
0TOOpaxeHws ). XAII-TaOIUIIBL.
[Toctpoenue angaBUTHO-YACTOTHOTO
cJIoBaps s 33JJaHHOTO TEKCTa

[TpakTrueckas paboTa o Teme
"[TocTpoenue anpaBUTHO-4YACTOTHOTO
cJoBaps 1S 3aJJaHHOTO TekcTa'"

AHalmn3 TekcTa Ha eCTECTBEHHOM SI3BIKE.
Brinenenue mocienoBaTeILHOCTER IO
mabIiony. PerynspHbie BRIpOKECHHS.
YacToTHBIN aHATU3

[IpakTudeckas pabora o Teme "AHanm3
TEKCTa Ha €CTECTBEHHOM S3LIKE"

Crexu. AHanU3 MPaBUIBHOCTH CKOOOYHOTO
BBIPAKEHUS

Brraucenue apudmernaeckoro
BBIPA)KCHUSI, 3aIIMCAHHOTO B IIOCTPUKCHOMN
dbopme

[IpakTyeckas pabora 1o Teme
"Brruncnenue apuMeTHIECKOTO
BBIPA)KCHUSI, 3aIIMCAHHOTO B TIOCTQPHUKCHOMN
dbopme"

Ouepenu. Vicnonp3oBanue odepenn ais
BPEMEHHOTO XpaHCHHUS JaHHBIX

[IpakTuyeckas pabora o Teme
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39

40

41

42

43

44

45

46

"Ucnonws3oBanue ouepenu"”

HepeBbs. Peanuzanus aepesa ¢ mOMOUIBIO
CCBUIOYHBIX CTPYKTYp. J{Bon4HBIE
(bunapnslie) nepesbs. [locTpoenue nepesa
IS 38JTAHHOTO apU(PMETHUECKOTO
BBIPKEHUS

[TpakTrueckas paboTa o Teme
"Mcnonb3oBaHue O€pEBHEB IS
BBIYHCTICHUS apU(METHIECKUX
BbIpaKeHUI"

PexypcuBHBIE anropuT™MBI 00X0/1a A€peBa.
Hcnonp30Banue CTEKa U OUEPEaH IS
o0xo/1a epena

PexypcuBHBIE anropuT™Mbl 00X0/1a AepeBa.
Vcnonp30BaHue cTeka M O4epeu Jlst
o0xo/1a epena

Anroputmsl Ha rpadax. [loctpoenune
MUHHMAaJILHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBSI3HOTO
HEOPHEHTUPOBAHHOTO rpada

O6xox rpada B rimyouny. O6xon rpada B
HIAPHUHY

KonnuecTBO pa3nuyHbIX MyTel MEXIY
BEpLIMHAMH OPHEHTHPOBAHHOTO
AIMKIMYECKOTO rpada

Asroput™m JI€HKCTPBI.

[TpakTryeckas pabota o Teme
"BblunciieHue 1IMHbI KpaTdyaillero my T
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54

55

56
57

MeX/Iy BepIImHaMu rpada (aaroputm
HeiikcTpsr)”
Anroputm @noitga—Y opmiania

3agauu, penraemMbie ¢ MOMOILbIO
JTUHAMUAYECKOTO MMPOTPAaMMUPOBAHUS:
BBIYHMCIICHHE PEKYPCUBHBIX (PYHKITUN

[TpakTuyeckas pabora o Teme
"Bbruncienue peKypcUBHBIX (DYHKIUHI C
MIOMOUIbIO0 AMHAMUYECKOTO
porpaMMupoBaHus”

3azauy, pemaeMble ¢ MOMOIIBIO
JUHAMHAYECKOI0 IPOrPaMMHUPOBAHUS:
MOACYET KOJIUYECTBA BAPUAHTOB

[TpakTrueckas padota o teme "Ilomcuér
KOJIMYECTBa BAPHAHTOB C IIOMOIIIBIO
JUHAMHYECKOTO MporpaMMupoBaHus"

3agauu, pemaemMbie ¢ TOMOIIBIO
JTMHAMUYECKOTO MPOrPaMMHPOBAHUS:
3a]1a9i ONTUMH3AIHNN

[TonaTue o napagurmax
nporpamMmvupoBanus. O030p S3HIKOB
MPOrPAMMHUPOBAHUS

[TonsTHe 06 00BEKTHO-OPUEHTHPOBAHHOM
IPOTpaMMUPOBAHUH

O0BexThI U Knaccel. CBOMCTBA U METOIbI
00BEKTOB

OOBEKTHO-OPHUEHTUPOBAHHBIIN aHAIN3

[IpakTryeckas pabota o Teme
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62
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64

65

66

67

68

69

"M cnoabp30BaHUE TOTOBBIX KJIACCOB B
nporpamme”

Pa3zpaboTka mporpaMM Ha OCHOBE
00BEKTHO-OPUEHTUPOBAHHOTO MOAX01a
[TpakTuaeckas padora "Pa3paborka
MIPOCTOM MPOTPAMMEI C HCITOJIb30BAHHEM
KiaccoB"

Wukancymsiuus. [Ipaktudeckas padora mo

teMe "Pa3paboTka kiacca, HCHOIb3YIOIIETO

WHKaICyJIAiuo"
Hacnenosanue. [Tonumopduzm

[IpakTyeckas pabora 1o Teme
"Pa3paboTka repapxuu Ki1accoB"
Cpensl OBICTPOI pa3pabOTKH MPOTPaMM.
[TpoexTrpoBanue uHTepdeiica
10JIb30BATENS

[IpoextupoBanue untepdeiica
I10JIB30BATENS

Hcnonp30BaHne TOTOBBIX YIIPABIIIEMBIX
3JIEMEHTOB JIJIs IOCTPOEHUs UHTepdelica

[IpakTuyeckas pabora o Teme
"Pa3zpaboTka mporpammesl ¢ rpaduaecKuM
unrepdeiicom”

N3ydeHne BTOPOro s3bIka
IIPOrpaMMHUPOBAHUS

N3ydenue BTOPOTo A3bIKa
MIPOrPaMMUPOBAHUS

OTamnel KOMIIBIOTCPHO-MATEMATHYCCKOT'O

0.5
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73
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76
77

78

79

80

MOACIINPOBAHUA

JluckpeTusanus Mpu MaTeMaTH4eCcKoM
MOJIETUPOBAHUU HETIPEPHIBHBIX MPOIECCOB.
MonenupoBaHue IBHKEHUS

[IpakTyeckas pabora 1o Teme
"MopaenupoBaHue IBUKEHUA"

MonenupoBaHue OMOIOTUYECKUX CUCTEM.
[TpakTuyeckas paborta o Teme
"MonenupoBaHue OMOJIOTHYECKUX cucTeM"

MatemMmaTtudeckue MoAeNI B SKOHOMHUKE.
BrruncinurenbHble 3KCIIEPUMEHTHI C
MOJCIISIMHA

BepositHocTHbIe MOgenu. [TpakTuueckas
pabora o Teme "MmuTtarmoHHoe
MOJIETTUPOBAHUE C MTOMOIIBI0 METO/Ia
MomnTe-Kapno"

KomnbrorepHoe MoieTMpoBaHUE CUCTEM
yIpaBJiIeHUs

O6paboTka pe3yabTaToOB SKCIIEPUMEHTA
Tabmuunble (pensiuoHHbIC) Oa3bl TaHHBIX
[Touck, copTupoBKa U GUIBTPALIUSL
JaHHBIX. 3aMpOChl HA BBIOOPKY JAHHBIX.
3anpocsl ¢ mapameTpaMu. Beruncisiembie
0JIS B 3arpocax

[Tpaktunyeckas padora no Teme "Pabora ¢

rotoBoii 0a3zoi faHHBIX"

MHuororabiangubsie 0a3bl JaHHBIX. TUIIBI
CBs3el Mexay Tabnuiamu. BaemrHuit

0.5

0.5
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89
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91
92

93

94

KiIr04. 1{eocTHOCTh 0a3hl JaHHBIX

[TpakTrueckas paboTa o Teme
"Pa3paboTka MHOTOTAOINYHOM Oa3bI
TAHHBIX"

3ampockl K MHOTOTAOIMYHBIM 0a3aM
JTAHHBIX

[IpakTuyeckas pabota o Teme "3anpockl K
MHOTOTa0IMYHOM 0a3e JaHHBIX"

S3bik ynpaBienust naHabiMu SQL

[TpakTudeckas pabora Mo Teme
"VrpaBieHre JaHHBIMH C TIOMOIIBIO S3bIKA
SQL"

Hepensunonnsie 6a3bl JaHHBIX.
DKCIEpTHBIE CUCTEMBI
HNuTepHeT-mpuiioKeHus

IlonsiTHE O CEpPBEPHOM U KIUEHTCKOU
yacTax cata. TeXHOIOrus «KIMEeHT —
cepBep», €€ JOCTOMHCTBA U HEJOCTATKU

OcHoBgsl s13p1ka HTML

[Ipaktrgeckast padora o Teme "Co3nanue
TEKCTOBOM BeO-CTpaHUIIBI"

OcHoBgsl s13p1ka HTML

OcHoBgsl s13p1ka HTML

[Tpaktuyeckas padora no Teme "Co3nanue
BEO-CTpaHUIIbI, BKIIOYAIOIIEH
MYJIbTUMEUIHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIC JIaHHBIE, BUJIEO)"

OcHoBbI KackaaubIx Ta0aui ctuieit (CSS)
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[TpakTudeckas pabora Mo Teme
"O¢opmiieHHe CTPAHUIIBI C TOMOIIBIO
KaCKaaHbBIX TaOur cTuiei”

Cuenapuu Ha si3pike JavaScript
Cuenapuu Ha s3bike JavaScript
®opmbl Ha BeO-CTpaHUILIE

[Tpaktuyeckas padora o Teme "O6padboTKa
TaHHBIX hopm"

Pasmernienue BeO-caiitoB. Yciyra
XOCTHHTa. 3arpy3Kka ¢ailioB Ha calT

Kangpuposanue. Ucnpasienue
nepcnektussl. [ mcrorpamma. Koppekuus
YPOBHEH, KOPPEKIHS [[BETA.
OoecrBeunBaHuE IBETHBIX N300pakeHUI

Bron nzo0pakeHuit ¢ HCTIOIB30BaHUEM
Pa3NUYHBIX HUPPOBBIX YCTPONUCTB.
ITpakTryeckas padota no Teme "O6paboTka
upoBbIx poTorpaduii”

Perymb. PaGota ¢ obnmactsamu. OUIBTPHI.
[TpakTrueckas padora o teme "Perymib
upoBbIx poTorpaduii”

MHorocnoitable n300pakeHusi. TeKCTOBbIE
ciou. Macka cinos. Kanansl. Coxpanenue
BBLIEJIEHHOH o0acTh

[IpakTuyeckas pabora o Teme
"MHorocnoiiabie n300paxxeHus"

[ToaroroBka uiIrocTparuii 1 BeO-calToB.
[IpakTudeckas pabota Mo Teme

0.5

0.5

0.5
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" AHUMHpPOBaHHBIE N300paKeHU"

Bexropnas rpaduka. Bekropuzamms
PacTpOBBIX U300PAKCHUIMA

[TpakTudeckas pabora o Teme "BexTopHas
rpaduxa"

[TpUHIUIBI TOCTPOEHUS U PElaKTUPOBAHUS
TPEXMEPHBIX MOJEIEH

[TpakTrueckas padora o teme "Co3nanue
MPOCTBIX TPEXMEPHBIX Mozenei"

Cerounble Moaenu. Marepuaibl

[TpakTrueckas padota o treme "CeToyHbIC
monaen"

MOI[@J'II/IPOBaHI/IC HCTOYHHUKOB OCBCIIICHUA.
Kamepsi

[IpakTyeckas pabora o Teme
"Pennepunr"

AnmutuBHBIE TeXHOJ0THHU (3D-npUHTEPHI)

[TonsiTHE O BUPTYaIbHOM PEATBHOCTH U
JOTIOJTHEHHOM pealbHOCTH

PesepBHoe Bpems
PesepBHoe Bpems
PesepBHoe Bpems
Pe3epBHOE Bpems
PesepBHOe Bpems
Pe3epBHOE Bpems
PesepBHOE Bpems

Pe3epBHOE Bpems

e
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OBIIEE KOJIMYECTBO YACOB I10

PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOe Bpems
PesepBHoe Bpems
PesepBHoe Bpems
PesepBHoe Bpems
PesepBHoe Bpems

PesepBHoe Bpems

ITPOIT'PAMME

e R R R il i e T S S S

136
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YHEHUKA

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET
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