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s obydaromuxces 10-11 knaccos



HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o wuH@oOpMatuke (YriyONE€HHBIA YPOBEHb) HA YpPOBHE
cpenHero oOmiero oOpa3oBaHus pa3pa0OoTaHa Ha OCHOBE TpeOOBaHM K
pe3ynbTaTaM OCBOEHHMS OCHOBHOW OOpa30BaTENbHON MPOTrpaMMBbl CPEIHETO
oOmero odpazoBanus, npeacrasieHHbix B PI'OC COO, a Takxke denepanibHOR
paboyeil mporpaMMbl BOCIIUTAHUSI.

[Iporpamma mo uH(poOpMaTHKe AaET MPEACTaBICHHE O IENAX, OOIIen
CTpaTeruu OOY4YEHUs, BOCIHUTAHHUS M Pa3BUTHS OOYyYAIONIMXCS CpPEICTBAMMU
yueOHoro npeamera «MHpopMaTuka» Ha yriryOJ€HHOM YPOBHE, YCTAHABIIMBAET
o0s13aTenbHOE IpeIMETHOE COJIEpKaHHE, peIyCMaTpUBAECT ero
CTPYKTYpUPOBAaHUE IO pa3JesiaM M TeMaM Kypca, ONpPEAENseT paclpeaeiieHue
€ro mo kjaccam (rogam u3ydeHusi), Ja€T MPUMEPHOE paclpeieieHne yueOHbIX
4acoB MO TEMAaTUYECKUM pazlieJlaM Kypca U PEKOMEHIYyeMYI0 (IIPUMEpHYIO)
[OCJIEOBATENBHOCTh  MX  H3y4eHHUd C  Y4ETOM  MEXKIPEAMETHBIX WU
BHYTPUIIPEIMETHBIX CBSI3€d, JIOTMKM Y4eOHOTrO TMpolecca, BO3PACTHBIX
0COOEHHOCTEN 00yUarOIINUXCS.

[IporpaMmma 10 wuWHpOpPMATHKE OMNpeAeNseT KOJIMYECTBEHHBIE U
KAUeCTBEHHbIE XapaKTePUCTUKH Yy4yeOHOro marepuana sl KaXAoro roja
U3yYEHHUs, B TOM YHCJIE JI1 COAEPKATEIbHOTO HAINOJHEHUS pa3HOro BUJIA
KOHTpPOJIA (IIPOMEXYTOUYHOM aTTeCTallud OO0yYaroIMXCs, BCEPOCCUHUCKUX
MIPOBEPOYHBIX PabOT, TOCYJAPCTBEHHOM UTOTOBOM aTTectanud). [Iporpamma mno
uH(POPMATUKE SIBISETCS OCHOBOW JJI COCTaBIICHUS AaBTOPCKUX Y4YEeOHBIX
IporpaMm M y4eOHUKOB, IOYPOYHOI'O IUIAHUPOBAHUSI Kypca YUUTEIIEM.

HNudpopmartuka B cpeiHeM oO1IeM 00pa30BaHNUU OTPAXKAET:

CYLUIHOCTh HMH(POPMATUKM KaK HAy4yHOM JUCIUIUIMHBL, HU3ydarollen
3aKOHOMEPHOCTH MPOTEKaHUS u BO3MOXHOCTH aBTOMaTHU3ALINH
MH(}OPMAIMOHHBIX MPOLECCOB B Pa3JIMYHBIX CUCTEMAX;

OCHOBHbIE 00JacTW TNpPUMEHEHUS HH(OPMATHUKH, TPEXKAE BCEro
MH(POPMAILIMOHHBIE TEXHOJIOTUH, YIPABIEHUE U COLUAIBHYIO CheEpy;

MEXIUCHUIUITMHAPHBIA ~ XapakTep WHGOpPMAaTUKH W HUH(DOPMAIIMOHHON
NEeSATENbHOCTH.

Kypc nundopmaruku ast ypoBHS CpeTHETO 0OIIeT0 00pa30BaHUs SBISETCS
3aBepUIAIOIIMM 3TallOM HEMPEpbIBHOM MOJITOTOBKM 00yYaromMXcsi B 00iacTu
UHPOpPMATUKK U MHPOPMAIMOHHO-KOMMYHUKALIMOHHBIX  TEXHOJIOTHH,
onMpaercd Ha colaepKaHue Kypca MH()OPMATUKHU YPOBHS OCHOBHOTO OOILEro
o0pa3oBaHMsI U  ONBIT TOCTOSHHOIO NPUMEHEHUS  HMH(POPMAILIMOHHO-
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTHUW, JAa€T TEOPETUYECKOE  OCMBICICHHUE,
MHTEPIPETALNIO U 0000IIEHUE 3TOTO OTBITA.



Pesynbratel  yrayOn€HHOrO ypOBHS M3yudeHHUsT Y4YeOHOTO TMpeaMera
«MHpopmaTHKa» OPUEHTUPOBAHBI HA IMOJYYEHHE KOMIIETEHTHOCTEH s
nocieayoueil npodeccuoHalbHOM JEATENbHOCTH KaK B paMKax JaHHON
npeIMeTHOM 00JacTH, TaKk M B CMEXKHBIX ¢ Hel oOmactax. OHM BKIIIOYAIOT B
ceost:

OBJIAJICHUE KJIIOYEBBIMU MOHATUSAMU M 3aKOHOMEPHOCTSMH, Ha KOTOPBIX
CTPOMTCS JaHHAs MpPeAMETHAsI 00JIaCTh, paCliO3HaBaHUE COOTBETCTBYIOIIMX UM
OPU3HAKOB UM B3aUMOCBS3€H, CIOCOOHOCTh JEMOHCTPUPOBATH Ppa3IMUHbIE
MIOAXOJbl K W3YYEHMIO SIBJICHUM, XAPAKTEPHBIX I M3y4aeMOW NpPEeIMETHOU
o0acTu;

YMEHHE pEIlaTh THIIOBBIE IIPAKTUYECKHE W TEOPETHYECKHE 3a]adH,
XapaKTEpHbIE Ui MWCIOJb30BAHUS METOJOB W HWHCTPYMEHTapus JIaHHOMN
npeaMeTHON o0acTy;

HaJM4Ke MPEJCTABICHUN O JTaHHON MpeIMETHOM 00JaCTH KaK IeJIOCTHOM
Teopuu (COBOKYITHOCTH TE€OPHIi), OCHOBHBIX CBSI3fX CO CMEXKHBIMH OOJACTAMU
3HAHUM.

B  pamkxax  yriayOGnéHHOro  ypoBHS — M3y4€HHS ~ MH(GOpPMAaTUKU
oOecrieunBaeTcs  IICJICHANpPABJICHHAs  TMOATOTOBKAa  OOydYaOIUXCS K
OpOAOHKEHHIO  0o0pa3oBaHUS B OpPraHM3alMsIX  MPOQPecCHOHATBHOTO
o0pa3oBaHMsI IO  CIEHHAIBHOCTSAM, HEMOCPEJACTBEHHO  CBSI3aHHBIM  C
OU(PPOBBIMU  TEXHOJOTMSIMM, TaKuM Kak [porpaMMmHas — HHXEHepus,
MH(pOpMaIMOHHAsA 0€30MacHOCTh, UH(POPMALIMOHHBIE CUCTEMBI U TEXHOJIOTHUH,
MOOUJIbHBIE CHCTEMBI M CETH, OOJIbIIME JaHHBIE W MAaIIMHHOE OOydYeHHeE,
MPOMBILUICHHBI MHTEPHET BEIUEH, UCKYCCTBEHHBIM WHTEUIEKT, TEXHOJIOTUU
OecrpoBOJHONW CBA3M, POOOTOTEXHUKA, KBAHTOBBIE TEXHOJIOIMH, CHCTEMBbI
pacupesnesnéHHOTO  peecTpa, TEXHOJOTMU BUPTYaJIbHOM W JIONOJIHEHHOMN

pEaIbHOCTEN.
OcHoBHas 1enb u3ydeHuss ydeOHoro mnpenvera «WHdopmatuka» Ha
yriyOJI€HHOM ypOBHE CpeaHero ooOimiero oOpa3oBaHus — OOecreyeHue

JanbHEeHNIIero pa3BuTusd MHGHOPMAIIMOHHBIX KOMIETEHIIMN 00Yy4aroIerocs, ero
TOTOBHOCTH K JKM3HH B YCJIOBHSX pa3BHBAIOMICTOCS WH(GOPMAIMOHHOTO
oOmecTBa W BO3pacTaroniell KOHKYPEHIIMM Ha PBIHKE Tpynaa. B cBs3m ¢ 3TM
nzydenue napopmatuky B 10—11 kmaccax g0MKHO 00ECTICUNTD:

c(hOpMHPOBAHHOCT, MHUPOBO33PEHHUS, OCHOBAHHOTO HA TMMOHWMAHHUH POJIU
WHPOPMATUKH, WH(OOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA B
COBPEMEHHOM OOIIIECTBE;

c(hOPMHPOBAHHOCTh  OCHOB  JIOTHYECKOTO ¥  QJITOPUTMHUYECKOTO
MBIIILICHHS,

c(OpPMUPOBAHHOCTh YMEHUU pasznudarh (PaKThl W OLEHKH, CPaBHUBATH
OIICHOYHBIC BBIBOJBI, BHJIETh HX CBSI3b C KPUTEPHSIMH OIICHUBAHUS W CBS3b



KPDUTEPUEB C  ONPENCIIEHHOW CHUCTEMOW ILIEHHOCTEW, NPOBEPSATH HaA
JIOCTOBEPHOCTH M 0000111aTh HHPOPMAITHIO;

c(OpPMHUPOBAHHOCTh TMPEACTABICHUH O BIUSHUU HHPOPMAIIMOHHBIX
TEXHOJIOTM Ha JKW3Hb YeJIOBEKa B OOLIECTBE, MOHUMAHUE COLMAIBHOIO,
AKOHOMHUYECKOTO, MOJIUTHYECKOT0, KYJbTYPHOIO, IOPUANYECKOr0, IPUPOIHOTO,
HPrOHOMUYECKOTO,  MEIUIMHCKOTO ¥  (DU3HOJOTHYECKOTO0  KOHTEKCTOB
UH(OPMAITMOHHBIX TEXHOJIOTHH;

OPUHATHE TPABOBBIX W OTUYECKUX  ACMEKTOB  HMH(POPMAIMOHHBIX
TEXHOJIOTH, 0CO3HAHUE OTBETCTBEHHOCTH JIIOJIEH, BOBICUEHHBIX B CO3/IaHUE U
MCIIOJIh30BaHNE WH()OPMAITMOHHBIX CHCTEM, paclipocTpaHeHne nHpopMaIuy;

CO37IaHUE YCJIOBHM IS Pa3BUTHsI HABBIKOB yueOHOM, MPOEKTHOM, HAyYHO-
UCCJIeI0BATENHLCKONW M TBOPUECKOM AESTENbHOCTH, MOTUBAIIMKM 00YyYarOUIUXCs K
CaMOpPa3BUTHIO.

B comepxxanuu yuebHOro mpenmera «WHpopmaTtukay BbIAETSIOTCS
YEeThIpE TEMATUUYECKUX pa3iena.

Paznen «ludpoBasi rpaMOTHOCTB» MOCBIUIEH BOINPOCAM YCTPOMCTBA
KOMITBIOTEPOB M JPYIHMX DJJIEMEHTOB IIU(GPOBOTO OKPYKEHHMs, BKIIOYAs
KOMITBIOTEPHBIE CETH, MCIOJb30BAaHUIO CPEACTB OINEPALMOHHOW CHUCTEMBI,
pabore B cetu MHTepHET W  UCHOJIB30BAaHUIO HMHTEPHET-CEPBUCOB,
MH(GOPMALIMOHHON OE30MaCHOCTH.

Paznen «Teoperndeckue OCHOBHI MHPOPMATHKH» BKIIOYaeT B ceOs
NOHATUIHBIA anmapar WH(OOPMATHKH, BOIMPOCH KOAUPOBAHUA HHGOpMAIINH,
u3MepeHus MH(POPMAIMOHHOTO 00BbEMA MAaHHBIX, OCHOBBI alIreOphl JOTUKU U
KOMITBIOTEPHOT'O MOZEIIUPOBAHUS.

Paznen «AJropurmMbl 1 MPOrpaMMHUPOBAaHUE) HANPABICH HA Pa3BUTHUE
AITOPUTMHYECKOTO MBIIUICHUS, pa3pabOTKy aJiropuTMOB M OIEHKY HUX
CJIOKHOCTH, (OpMUPOBAHHE HABBIKOB peaju3allid MporpaMM Ha S3bIKax
MPOTPaMMUPOBAHUS BBICOKOTO YPOBHSI.

Paznen «HWHdopManMOHHbIE TEXHOJOIMM» TIOCBAIIEH BOMpPOCaM
npUMEHEHUs WHMOOPMAIIMOHHBIX TEXHOJIOTHH, peaJu30BaHHBIX B MPUKIAIHBIX
IpPOrpaMMHBIX MPOAYKTAX W HMHTEPHET-CEPBUCAX, B TOM YHCJIE B 3aJayax
aHaJM3a JTaHHbBIX, MCIOJIb30BAaHUIO 0a3 MAaHHBIX W 3JEKTPOHHBIX TAOIMI] IS
pelIeHus MPUKIAIHBIX 3a7a4.

B npusenénnoM nanee comepkannu yueOHoro npeamera «MuadopmaTika
KYPCHUBOM BBIJICJICHbl JIONOJHUTEIbHBIE TEMBI, KOTOpPHIE HE BXOIAT B
00s3aTEIbHYI0 TPOrpaMMy OOy4Y€HHS, HO MOTYT OBITh NPEIJIOKEHBI IS
M3YUYEHHUS OT/ICJIbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM O0YYarOIIUMCS.

YrinyOn€HuHbli ypoBeHb H3y4YeHUST HWHPOPMATUKU PEKOMEHAYETCS s
TEXHOJIOTUYECKOTO MpOQuis, OPUEHTUPOBAHHOTO HA UWHKEHEPHYIO W
UH(GOPMAITMOHHYIO Ccdephbl NEATeIbHOCTH. YTIyONEHHBI ypOBEHb H3yYCHHUS



uH(POPMATUKU 00ECTIeYUBACT: MOJATOTOBKY OOYYalOUINXCS, OPUEHTHPOBAHHBIX
Ha CMEUUAIbHOCTU B 00JIACTH MH()OPMAIIMOHHBIX TEXHOJIOTUH U WH)KEHEPHBIE
CTHEUUATbHOCTH, y4acTHE B NMPOEKTHOM M HMCCIENOBATEIbCKON IESTEIBHOCTH,
CBS3aHHOM C COBPEMEHHBIMH HAaIPaBICHUSAMH OTpAcid HWH(GOPMALUOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJOTUH, MOATOTOBKY K YYacTHIO B OJHMIIMAIAX U
cnade EnuHoro rocyaapcTBeHHOT0 3K3aMeHa Mo HHGOpMaTHKE.

[TocnenoBaTeIbHOCTh U3YyYEHHS] TEM B Ipelielax OJHOTO roja oOydeHus
MOYET OBITh M3MEHEHa IO YCMOTPEHHUIO YYMTENIsl MpU MOATOTOBKE paboueit
MPOrPaMMBbI U TOYPOYHOTO TIJIAHUPOBAHHUSL.

OO1iee yuCIO YacoB, pEKOMEHJAOBAHHBIX ISl M3YYCHUS MHPOPMATHKU —
272 gaca: B 10 ximacce — 136 yacoB (4 yaca B Hejenmo), B 11 kimacce — 136 gacos
(4 yaca B HEJIEIIO).

COAEPXAHUE OBYYEHMUSI

10 KITACC

In¢dposasi rpaMmoTHOCTDH

TpeOoBanuss TEXHUKM OE30MACHOCTM MW THUTHEHBI TpuU padbore ¢
KOMITBIOTEPAMH M IPYTUMU KOMIIOHEHTaMU HU(DPOBOTO OKPYHKEHUS.

[lpuammner  paboOTBI  KOMIBIOTEPOB W KOMIBIOTEPHBIX  CHCTEM.
Apxurektypa (on Heiimana. ABTOMaTHYECKOE BBITIOJIHEHUE MPOTPAMMBI
npoueccopoM. OnepatuBHasi, MOCTOSIHHAS U JOJTOBpeMeHHas namsitb. OOMeH
JaHHBIMU C TOMOIIpI0 MHMH. KOHTposepel BHEMHUX YCTpoOWCTB. [Ipsimon
JOCTYT K ITAMSITH.

OCHOBHBIE  TEHACHIIMM  Pa3BUTUS  KOMIBIOTEPHBIX  TEXHOJIOTHH.
[TapamiensHble BBIYHCIICHUS. MHoromnponeccopHbie CUCTEMBI.
CynepkoMiibtotepsl. Pacnpeie€HHbIE BEIYUCIUTEIbHBIE CUCTEMBI U 00padOTKa
OonpIIMX JaHHBIX. MoOubHbIE HU(PPOBBIE YCTPOMCTBA M HMX POJb B
KOMMYHUKAaIHUX. Bcerpoennsbie KOMIIBIOTEPBL. MUKPOKOHTPOJIIEPHL.
PoboTu3npoBaHHbIe TPOU3BOJICTBA.

[IporpamMMHOe oOOecrieueHUEe KOMIBIOTEPOB M KOMIIBIOTEPHBIX CHCTEM.
Bunbl nporpamMmmHoro obOecrnedeHus W MX HazHayeHue. (OcoOeHHOCTH
MporpaMMHOro  o0ecreueHusi MOOWIBbHBIX  ycTpoicTB.  [lapamnensbHoe
nporpamMmmupoBanne. CucteMHoe mporpammHoe obecrneuenue. OneparroHHbIe
cucteMbl. YTWINTHL. [lpaiiBepbl ycTpoucTB. MHCTausIuus M ACUHCTAJUIALNS
IPOrpaMMHOT0 00€CTIeYEHHUS.

@aitnoBble cucTeMbl. [IpuHIUIIBI pa3MelleHns 1 UMEHOBaHUs (ailioB B
nosroBpeMeHHor namatu. [llabnonsl Ay onucanus rpymi (aiaos.

IIporpammuoe o0ecrnieyeHue. JInueHsupoBanue IIPOrPaMMHOI0
obecieueHuss u I1U@POBBIX pecypcoB. IlpompuerapHoe u  cBoOOAHOE
IIPOTPaMMHOE obecrnieueHue. Kommepueckoe U HEKOMMEPYECKOE



UCIIOJIb30BaHUE TMPOrPaMMHOTO obOecredeHus: W LUU(POBBIX  PECYPCOB.
OTBETCTBEHHOCTb,  yCTAHABJIMBAaeMas  3aKOHOJATEIbCTBOM  Poccuiickoii
®denepanu 3a HEMIPABOMEPHOE HCIOJIB30BAHUE MMPOTPAMMHOTO OOeCTieYeHUsI U
U(POBBIX PECYPCOB.

[IpyHUMIIBI TIOCTPOEHUA W annapaTHble KOMIOHEHTHI KOMIIBIOTEPHBIX
cereil. CereBble npoTokoiibl. Cerb MHTEepHeT. Anpecanus B cetu WHTepHeT.
[Tporokomnsl creka TCP/IP. CucteMa JOMEHHBIX UMEH.

Paznenenue IP-cetn Ha moncetu ¢ momomibio Macok nojceteil. CeTeBoe
agMuUHUCTpupoBaHue. [lomydyeHne  JaHHBIX O  CETEBBIX  HACTPOMKax
koMIibtoTepa. [IpoBepka Hanuuus CBsI3U € y3i10M ceTd. OnpeaeneHne MapuipyTa
JIBUYKEHUS TTAKETOB.

Bunet  pgestenbHoctu B cetn  Mutepuer. Cepuchl WHTepHera.
['eoundopmaiimonnsie  cucTemMbl. ['€0JIOKAlIMOHHBIE CEPBUCHI  PEATBLHOTO
BpEMEHU (Hampumep, JIOKalMus MOOWIBHBIX Tene(OHOB, ONpeIeTeHUue
3arpy’K€HHOCTH  aBTOMArucTpaiei), HMHTEPHET-TOProBisi, OpOHHPOBAHHE
OWJIETOB Y TOCTHHHUIL.

['ocynapcTBeHHBIE AJIEKTPOHHBIE CepBUCH U yciayru. ColuanbHble CeTH —
OpraHu3alvs KOJUIEKTUBHOTO B3auMOJECHCTBHUS U oOMeHa naHHbIMHU. CeTeBoii
ATHKET: TpaBuiia MOBeAeHUs B KuOeprpocTpancTse. [Ipobnema moamuHHOCTH
nosrydeHHO nHpopmannu. OTKpBITEIE 00pa30BaTENbHbBIE PECYPCHI.

TexHOreHHbIE U YKOHOMHYECKHE YTPO3bl, CBSI3aHHBIE C HCIIOIb30BAHUEM
UH(OPMAITMOHHO-KOMMYHUKAIIMOHHBIX ~ TeXHojorui. OOmmue  mnpobiieMbl
3amuThl HGoOpManuu U HHPOPMAMOHHON Oe3omacHocTH. CpencTBa 3alIuThl
nH(GOpPMallMK B KOMITBIOTEPAX, KOMITBIOTEPHBIX CETSIX U aBTOMATH3MPOBAHHBIX
UHPOpMalMOHHBIX cucteMax. IIpaBoBoe obOecrnieueHue UHGOPMALMOHHON
0€30MacCHOCTH.

[IpenoTBpamieHnue  HECAaHKIMOHUPOBAaHHOIO  JOCTyna K  JIMYHOM
KOHpUIECHIUATIBHOW  HHpOpMAIMK,  XpaHsIledcs  Ha  MEPCOHAIBHOM
KOMITBIOTEPE, MOOWJIBHBIX  yCTpOMCTBax. BpemoHocHoe mnporpaMMHoe
obOecrieueHne # CHocoObl OOpPHOBI C HUM. AHTHBUPYCHBIE MPOTPAMMBI.
Opranuzanuss JUYHOrO apxuBa uH(popMauuu. Pe3epBHOe KonmupoBaHUE.
[TaponpHas 3ammra apxuBa.

[udpoBanne naHHbIX. CHUMMETPUYHBIE W HECUMMETPHYHBIE MIU(PHI.
Mudpsr npoctoit 3amensl. [ludp Iesaps. udp Bmkenepa. Anroputm
mdpoBanus RSA.

Teopernyeckne 0CHOBbI MHPOPMATHKHU

Nudopmanus, panHble W 3HaHWS. MHQPOpMalMOHHBIE MPOLECCH B
MIPUPOJE, TEXHUKE U OOIIECTBE.



HenpepriBHBIE U NHUCKpETHBIE BEIWYMHBI U CHrHaibl. HeoOxomumocTb
JTUCKpeTU3aluu MHGOpMAIMK, MpPeITHA3HAYCHHON ISl XpaHEHUs, Mepefayu U
00paboTKH B ITU(POBBIX CHCTEMAX.

JlBouuHoe KoaupoBaHuE. PaBHOMEpHBIE W HEPaBHOMEpPHBIE KOJIBI.
JlexoaupoBaHue cOOOIEHUH, 3alMCAHHBIX C TOMOIIBIO HEPAaBHOMEPHBIX KOJIOB.
Ycenosue @ano. [locTtpoeHne 0qHO3HAYHO NEKOAMPYEMBIX KOAOB C ITOMOUIBIO
nepesa. EquHuiel namMepenus konudectBa uHdGopmanuu. AndaBUTHBIA MOIXO/T
K OIICHKE KOJIMYeCcTBa MH(GOPMAIIHH.

Cucrempl cuucieHus. Pa3BépHyTas 3amucCh HENbIX M APOOHBIX YHCEN B
MO3UIIMOHHON cucTeme cuuciaeHus. CBOMCTBa MO3UIIMOHHOW 3amUCH YHCIA!
KOJIMYECTBO LM(pP B 3alUCH, NPHU3HAK JEIMMOCTH 4YHCIa Ha OCHOBaHHE
CUCTEMBbI CUUCIICHHS. AJITOPUTM TEPEBOJIa 1EJIOr0 YKcia u3 P-UuHOM crUCTeMbl
CUMCIICHUS B JIECATUYHYIO. AJITOPUTM TepeBoJa KOHEUHOM P-uyHOl npobu B
JACCATHUHYI0. AJNTOPUTM TEpEeBOJa IENOr0 YHcia W3 JCCITHYHOW CHUCTEMBI
curciieHus B P-uunyro. IlepeBoa KOHEUHOU AecATUYHOW ApoOH B P-HuHYyIO.
JIBouyHasi, BOCbMEpHYHasi M LIECTHAALUATEpUYHasl CUCTEMbl CUMCIIECHUS, CBSI3b
MEX1y HUMH. Apudmernyeckue omnepauud B IMO3MLHMOHHBIX CHUCTEMax
cuncieHus. TpowdHas ypaBHOBEUICHHAs CHUCTEMa CUYUCICHUA. J[BOWYHO-
JECSTHYHAS CUCTEMAa CUUCIICHUSI.

Komuposanune tekctoB. KommpoBka ASCIl. OmHOOaiiTHBIE KOAMPOBKH.
Crannapt UNICODE. Komuposka UTF-8. Omnpenenenunie nHGOpMamoOHHOTO
00BbEéMa TEKCTOBBIX COOOIIIEHUN.

KomnpoBanne wu3o0paxenuii. OneHka HHPOPMAIMOHHOTO 00bEMa
rpaduyecKuX JaHHBIX TPHU 3aJaHHBIX Pa3pelieHUH W TIyOMHE KOIMpPOBAHUS
nBera. L{BeroBeie Monenu. BektopHoe xonupoBanue. dopmarsl rpaguueckux
daiinos. TpéxmepHas rpaduka. OpakraiabHas rpaduka.

KoaupoBanue 3Byka. OueHka HHPOPMAIMOHHOTO 00BEMa 3BYKOBBIX
JaHHBIX MIPH 33JAHHBIX YaCTOTE TUCKPETH3AIUHN U Pa3PsAHOCTH KOJIUPOBAHUS.

Anrebpa noruku. [loHsiTHe BBICKa3biBaHMs. BbicKa3biBaTeNbHBIE (POPMBI
(npeaukatsl). KBaHTOpHI Cy111eCTBOBAHUS M BCEOOIIHOCTH.

Jlornueckue onepauuu. TabiuLbl ICTUHHOCTH. Jlorndeckue BbIpaXKeHUsI.
Jlormueckne ToxkaecTBa. J[okazaTenbCTBO JOTHUECKHX TOXKAECTB C MOMOIIBIO
TaOJIUIl UCTHHHOCTH. Jlorndeckue onepanyu 1 onepanny HaJ MHO)KECTBAMH.

3aKoHbBI anreOpbl JOTUKUA. DKBHBAJICHTHBIC MPeoOpa3oBaHUs JTOTHYECKUX
BbIpaXKeHUM. Jlornueckue ypaBHEHUs U CUCTEMbI YPABHEHUM.

Jlormueckue  (QyHKUMU.  3aBUCUMOCTh  KOJHMYECTBA  BO3MOXKHBIX
Joruvecknx (yHKIUHA OT KoJWdecTBa aprymMeHToB. [lomHbie cHCTEMBI
JOTUYECKUX (QYHKIIMM.



Kanonmueckne ¢opmbl  joruueckux  BbIpakeHud. CoBeplleHHBIC
TU3bIOHKTUBHBIE U KOHBIOHKTHUBHBIE HOpPMAaJIbHbIE (OPMBI, aJITOPUTMbI HX
MOCTPOEHUS IO TaOIUIE HCTUHHOCTH.

Jlornyeckue 3ieMeHTBl B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
MHoropaspsaaeii cymmarop. IlocTpoeHne cxem Ha JOTUYECKUX 3JIEMEHTAX 110
3aIaHHOMY JIOTHYECKOMY BBIPAKEHUIO. 3alUCh JOTMYECKOTO BBIPAKEHHUS I10
JIOTUYECKOMN CXEME.

[IpencraBieHne UENBIX YMCEN B HNaMATH KOMIIbIOTEepa. OrpaHUYEHHOCTh
JMara3oHa 4YHCeNl IPU OrpaHWYEHHWH KoanmuecTBa paspsnoB. [lepenonnenne
paspsiiHOM  ceTku. be33HakoBble W 3HAKOBBIC JIaHHBIC. 3HAKOBBIA OWT.
JIBOMYHBIN AOTIOJHUTEIBHBINA KOJI OTPUIATEIbHBIX YHACEIL.

[ToGuToBbIe NOrMYeckue omneparuu. Jlorudeckuii, apudMeTHYECKUN U
nukianyeckuid  capuru. [ludpoBanne ¢ moOMONIbIO MOOUTOBON OmNEpalvu
«uckmovaromee NJIN».

IIpencraBiieHre BEIIECTBEHHBIX YMCEI B MAMATH KOMIIBIOTEPA. 3HAYaAIIas
4acTh W MNOPANOK uyucia. Jluama3oH 3HAYEHWH BELIECTBEHHBIX YHCEIL.
[IpoOnemMbl XpaHEHHUs] BEIIECTBEHHBIX YHCEN, CBSI3aHHBIE C OTPAHUYCHUEM
KOJINYECTBA pa3psioB. BrINOMHEHWE oOrnepannii ¢ BEIIECTBEHHBIMU YHUCIIAMM,
HAKOIUICHHE OIUOOK MPH BBIYUCIICHUSX.

AJITOPUTMBI M IPOrPAMMMPOBaHHE

Omnpenenenre BO3MOXKHBIX PE3yIbTaTOB paOOThl MPOCTEUIIINX aITOPUTMOB
YIOPaBJIEHUS UCHOJHUTEISIMUA U BBIYUCIUTEIBHBIX alrOpuTMOB. OmpeneneHue
UCXOJIHBIX JIaHHBIX, IPU KOTOPBIX QITOPUTM MOXKET JaThb TpeOyeMbIi
pe3yJbTar.

Oranbl pemeHns 3a1ad Ha KoMIbroTepe. MHCTpyMeHTanpHbIE CpelcTBa:
TPAHCIATOP, OTIATYUK, NPOPMIMPOBIIMK. KoMmmismuss u uHTEepnperauus
nporpamMm. BupTyanabHble MallIWHBIL.

WNurerpupoBanHas cpena pa3paboTku. MeToisl OTJIaJAKd MpOorpamm.
Hcnonbs3oBanne TpaccUpoBOYHBIX Tabmuu. Otmanounsiii BeiBoA. [lomarosoe
BBIIIOJTHEHUE ITporpaMMbl. Touku octaHoBa. [IpocMOTp 3HaUYEHUI IEPEMEHHBIX.

S3pik mporpammupoBanus (Python, Java, C++, C#). Tunbl JaHHBIX:
LIEJIOYUCIICHHBIE, BELICCTBEHHBIE, CHMBOJBHBIE, JIOTUYECKHE. BeTBieHus.
Cnoxuple ycnoBua. Luknel ¢ ycnoBuem. Lluknel 1o mepeMeHHOM.
B3anmo3aMeHs€MOCTh  pa3M4YHBIX BHUAOB LHMKJIOB. [HBapmant nwmknia.
CocrapieHue IUKJIA C HCIOJIb30BAHUEM 3apaHEe ONpPENEIEHHOTO MHBapUaHTa
UKJIA.

JlokyMeHTHpOBaHUE  mporpamMm.  lcmonbs3oBaHME  KOMMEHTapHUEB.
IToaroroBka onucanusi IpOrpaMMbl 1 UHCTPYKLIHUH JUJIS TTOJIb30BATENS.

AnroputMbl  00pabOTKM  HATypaJbHBIX  4YHCEJN, 3alMCAHHBIX B
HO3UIMOHHBIX CHCTEMaxX CUMUCICHMS: pa30MEeHME 3allUMCH YHUCJa Ha OTIEIbHbIE



mupsl, HAXO0XKICHWE CYMMBl U TMpoW3BeACHUA LU(Dp, HAXOXKICHUE
MaKCUMaJIbHOW (MUHUMAJIBLHOMN) ITUPHI.

Haxoxxnenue Bcex MPOCTBIX  4YHMCEN B 3aJlaHHOM  JMama3oHe.
[IpencraBnenne yucna B BUAE HaOOpa MPOCTHIX COMHOXKHUTENIEH. ANTOpUTM
OBICTPOTO BO3BEJCHHS B CTEIICHb.

OOpaboTka HmaHHBIX, XpaHsamwxcs B (aiinax. TekcToBble W JBOWYHBIC
daiinel. daitnobeie nepeMeHHbie ((aiioBbie ykazarenu). Utenuwe u3 (aiina.
3anuch B ¢aiii.

Pa3Ouenune 3amaun Ha mnonzazauyu. llogmporpammel (mpouenypsl H
¢yukun). Pexypcusa. PexypcuBHble 00bekThl ((pakTansl). PexypcuBHBIC
npouenypsl U GpyHkuuu. Mcrnonb3oBanue cTeka Jjisi OpraHu3ali peKypPCUBHBIX
BBI30BOB.

Hcnonb3oBanne cTraHgapTHOW OMOIMOTEKH SI3bIKAa MPOTrpaMMUPOBAHMUS.
[lopkmrouenue OWUOMMOTEK TOANPOrpaMM  CTOPOHHUX  MPOU3BOJIUTENCH.
MonayIbHBIA PUHIMI TOCTPOEHHUS IPOTPAMM.

Yucnennsle MeTonpl. ToyHOoe UM NpUOIMKEHHOE pEUIeHUs 3alayM.
YucneHHble METOABI pPEIICHUS YypaBHEHWM: MeTon mepedopa, MeETon
noJMIOBUHHOTO  jaeneHus. [IpuOmmkéHHOE  BBIUMCICHHWE [UIMH  KPHUBBIX.
Boruncnenne muomaneit Guryp ¢ MOMOIIBIO YHCIEHHBIX METOAOB (METO[
MPSMOYTOJIBHUKOB, MeTon Tpanenui). Ilonck wmakcumyma (MHHHMYMA)
(GYHKIUY OTHON TTEPEMEHHON METOIOM MOJIOBUHHOTO JIEJICHUS.

OO0paboTka CHMBOJIBHBIX JaHHBIX. BcTpoeHHble GyHKIMM — SI3bIKA
NpOrpaMMHUPOBAHUA ISl OOpaOOTKM CHUMBOJIBHBIX CTPOK. AJNTOPUTMBI
00paOOTKM CHMBOJIBHBIX CTPOK: MOJACYET KOJMYECTBA MOSBICHWN CHMBOJIA B
CTpOKE, pa30MeHHe CTPOKM Ha CJIOBa MO MNpoOeiIbHBIM CHMBOJAM, MOMCK
HOJCTPOKHA BHYTPHU JAHHOW CTPOKH, 3aMEHA HalJIEHHOH MOACTPOKH Ha JIPYTYIO
CTpoKy. ['eHepanus Bcex CJIOB B HEKOTOPOM aj(aBUTE, YIOBIECTBOPSIOIIMX
3aJlaHHbIM orpaHudeHusM. [IpeoOpa3oBaHue yuciIa B CUMBOJBHYIO CTPOKY U
o0patHo.

MaccuBel U MOCIIENOBATEIBHOCTH 4YHceN. BprunciaeHnne 0000IMIEHHBIX
XapaKTepUCTHK JJIEMEHTOB MacCHBa WM YHCIOBOM IMOCIEIOBATEILHOCTU
(CyMMBI, TpPOW3BEACHHUSA, CpPEOHETO apu(PMETHYECKOT0, MHUHUMAIBHOTO U
MaKCHMaJbHOTO JJIEMEHTOB, KOJHMYECTBA DJIEMEHTOB, YJIOBJIECTBOPSIOIINX
3aJJaHHOMY YCJIOBHIO). JIMHEWHBII MOUCK 3aJaHHOTO 3HAYEHUS B MACCHBE.

CoptupoBka oOJHOMEpHOro MaccuBa. IIpocTele MeTOnIbl COPTUPOBKHU
(MeTonm my3bIpbKa, METOJ BBIOOpa, COpPTUpOBKAa BcTaBKamu). CopTHpoOBKa
ciussareM. beicTpast coptupoBka maccuBa (amroputM QuickSort). JIBowmuHbId
MOWCK B OTCOPTUPOBAHHOM MAaCCHBE.

JIBymepHBIE MacCUBBI (MaTpHIlbl). AJITOPUTMBI 0OpPaOOTKH JBYMEPHBIX
MacCHBOB: 3alOJHEHHE JBYMEPHOTO YHMCIOBOTO MAacCHMBa 110 3aJaHHBIM



IpaBujaM, MOUCK 3JIEMEHTA B JIBYMEPHOM MACCHBE, BBIYUCICHHE MaKCUMyMa
(MUHUMYMa) U CYMMBI 3JIEMEHTOB JIBYMEPHOTO MacCHBa, EPECTAHOBKA CTPOK U
CTOJIOIIOB IBYMEPHOI'O MacCHBa.

NupopmanuoHHbIE TEXHOJIOIHH

TexcroBerii mporeccop. PemaktupoBanne n dopmarupoBanue. [IpoBepka
opdorpaduu u rpammaTuku. CpeacTBa MOUCKAa M aBTO3aMEHBI B TEKCTOBOM
npoueccope. HMcnonb3zoBanne cTuieil. CTpyKTypUPOBaHHBIE TEKCTOBBIE
nokymeHTbl. CHOCkM, oryaBiieHue. KosuiekTuBHas paboTa ¢ JOKyMEHTaMH.
NHCTpyMEHTBI pPELIEH3UPOBAaHUS B TEKCTOBBIX Iporeccopax. OOnauHble
cepuchl. JlenoBas nepenucka. Pedepar. [IpaBuna nuutupoBanusi HCTOYHUKOB U
odbopmiieHus: oudmorpaduueckux ccbliok. OdopMieHre CIUCKa JTUTEPaTypPHhI.
3HAaKOMCTBO C KOMIBIOTEPHOW BEPCTKOM TeKcTa. TeXHUUECKHE CPEACTBA BBOAA
TekcTa. Crenraln3upOBaHHBIE CPEACTBA PENAKTUPOBAHMS MATEMATHUYECKUX
TEKCTOB.

Ananu3 naHHbIX. OCHOBHBIE 33/1a4M aHAJIM3a JAaHHBIX: IPOTHO3UPOBAHHUE,
KJaccu(UKanus, KiacTepusalus, aHaau3 OTKIoHeHu#. IlocrmemoBarenbHOCTH
pElIeHUs 3a/1ay aHallu3a JaHHbBIX: COOp MEPBUYHBIX JIAHHBIX, OYMCTKA U OIICHKA
KadyecTBa JaHHBIX, BBIOOP W/WIM TOCTPOCHHE MOJACIH, TPeoOpa3oBaHUE
JAHHBIX, BU3yaJIM3alusl JaHHBIX, HHTEpHpeTauus pe3yiapTaTtoB. [IporpaMMmHbie
CpelCcTBa U HHTEPHET-CEPBHUCHI i1 OOpaOOTKM M MPEACTABICHUS JaHHBIX.
bonbmme nannpie. Mammnanoe o0yuenue. MHTeIeKTyanbHbIA aHATU3 JaHHBIX.

AHanu3 TaHHBIX C MOMOIIBIO JIEKTPOHHBIX Ta0ull. Beruncienue cymmel,
cpemHero  apu(MeTHYecKoro, HaWOONbIIeT0 (HAMMEHBIIETO) 3HAYCHUS
nauama3oHa. Beramcnenue kodp@uIueHTa KOPpeNnslud IBYX PSAAOB JaHHBIX.
[loctpoenue cronOyarhiX, JIMHEHYATHIX U KPYroBbIx auarpamm. lloctpoenune
rpadpuxkoB  ¢yHkumit. Ilogbop  nuHUM  TpeHaa,  pelleHwe  3aday
IPOrHO3UPOBAHMSL.

YuclieHHOE pelleHue YpPaBHEHHM € MOMOIIBIO MMOA0Opa MapaMmeTrpa.
OnTuMu3anus Kak IOMCK HAWIyYIIEero pElIeHUs B 3aJaHHBIX YCIOBUSX.
LeneBas ¢Qyukius, orpanuueHus. JlokanabHble U TJIOOANBHBIA MHUHUMYMBI
nesneBor ¢QyHkiuM. PemeHue 3aaay ONTUMHU3ALMU C MOMOILIBIO 3JIEKTPOHHBIX
TadIuI.

11 KJIACC
Teopernueckne 0ocHOBbI HHPOPMATHKHU
TeopeTnueckne TOIXOABI K OIEHKE KOJIMYeCTBa WH(GOpMAalUU. 3aKOH
aaautuBHoCcTU MHGpopmaruu. @opmyna Xaptiau. MHbopmanys U BEpOSTHOCTD.
®opmyna lllenHoHa.
Anroputmel ckatusi gaHHbIX. AnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. Anroputmsl cxKaTHS JaHHBIX C MOTEPSMHU. Y MEHBIICHUE



riyOuHBl KonuMpoBaHus 1BeTa. OCHOBHbIE HaeHu ainroputMoB cxatus JPEG,
MP3.

CkopocTh mepenayu  J1aHHbIX. 3aBUCUMOCTh BPEMEHHM II€peayu  OT
MH(POPMALIMOHHOTO 00bEMa TAaHHBIX U XapaKTEPUCTHK KaHama CBs3H. [IpudauHbI
BO3HMKHOBEHHs OMMOOK TMpu Tnepenade AaHHbIX. Koabl, MO3BOMISIOINE
oOHapyXHMBaTh W HUCIPABIATH OUIMOKHM, BOZHHMKAIOIINE MU MEepeaadye JAHHbIX.
Paccrosinue Xommunra. KonupoBanue c¢ mnoBTopeHreM OuToB. Kombl
X3MMHUHTA.

Cuctembl. KoMIOHEHTHI cHCTEMBI M WX B3aumojeicTBue. CHCTEMHBIN
s dext. Yopasnenne kak nHGopMarmoHHBIN mporecc. OOpaTHas CBA3b.

Mogenu u moaenupoBanue. Lens MoaenupoBanusa. COOTBETCTBHE MOJIENN
MOJIEIUPYEeMOMY  OOBEKTYy  WJIM  MpOIEecCy, UeIM  MOJICTUPOBAHMS.
dopmanuzanus NPUKIATHbIX 3a7a4.

[IpeacraBnenure pe3yabTaTOB MOJEIUPOBaHUS B BHJE, YJIOOHOM ISt
BOCIIPUSITUSL YEJIIOBEKOM. ['paduyeckoe mNpeacTaBieHUe JaHHBIX (CXEMBI,
TaOJIUILIBI, TPADUKH).

I'padpri. OcnoBubie mnoHsTHA. Buaslt rpados. Omnwucanue rpadoB c
IIOMOIIBI0 MATpPHUIl CMEXKHOCTH, BECOBBIX MATPHI], CIHCKOB CMEXHOCTH.
Pemenne anropuTMMuYecKMX 3ajay, CBSI3aHHBIX C aHaIu3oM rpadoB
(mocTpoeHue ONTUMAIBHOTO MYyTH MEXIy BepIIMHAMU Tpada, ompeseseHue
KOJIMYECTBA PA3IUYHBIX MOYT€H MEXIy BEpPIIMHAMU OPHUEHTUPOBAHHOIO
aIUKJIMYecKoro rpada).

HepeBwsi. bunaproe nepeo. JlepeBnst moncka. CrocoObl 00Xoaa aepeBa.
[IpencraBnenne apupMeTHUECKUX BBIpXEHUI B BUAe naepeBa. JuckpeTHbIe
UTPHI JIBYX UTPOKOB C mojHo mHpopmanueit. [loctpoenue nepeBa mepedbopa
BapUAHTOB, ONMMCAHUE CTPATETUU UIPbl B TaOJMYHOU (popme. Brurpoliinbie u
IPOUTPHIIIHBIE IO3UIUN. BBIMTPBIIIHBIE CTPATETHUH.

CpencrBa HCKyCCTBEHHOTO HHTEIUIEKTa. CepBUCH MALIMHHOTO MTEPEBOIA U
pacrio3HaBaHusi ycTHOM peun. KorHutuBHBIE cepBUCH. WneHtudukanus u
IOUCK H300paXkeHui, pacrno3zHaBaHue Jul. CamMo0OydaroImuUecs CHUCTEMBI.
NckycCTBEHHBIN MHTEIVIEKT B KOMIIBIOTEPHBIX UTpax. Mcnoib30BaHHE METOI0B
MCKYCCTBEHHOTO MHTEIUIEKTa B OOydarommx cucremax. lMcnonb3oBaHue
METO/IOB MCKYCCTBEHHOI'O HHTEJUIEKTA B pOOOTOTEXHHMKE. MHTEpHET Bewei.
[lepcnekTuBbl ~ pa3BUTHUSI  KOMIBIOTEPHBIX  MHTEIUIEKTYaJIbHBIX  CHUCTEM.
Heuponnsie cetu.

AJITOPUTMBI H IPOTPAMMHMPOBAaHHE

Qopmanuzanuss NOHATUA — anroputma. Mammnaa  TeropuHra  kak
YHUBEpCcaJIbHasA MOAENb BerunciaeHui. Tezuc Uépua—TrropuHra.

OreHKa CIOXXKHOCTH BbIYHCIICHUN. Bpemst paboThl 1 00bEM UCIIONIB3yeMOM
naMsATH, WX 33aBUCUMOCTb OT pa3Mepa MCXOAHBIX JaHHbIX. OneHka



ACUMITOTHYECKON CJOXKHOCTU aJTOPUTMOB. AJTOPUTMBI MOJIMHOMHUATBHON
cinoxHocTd. IlepebopHble anroputmsl. [Ipumepbl pa3nUyHBIX aITOPUTMOB
pEILIEHUs] OTHOM 3a/1a4u, KOTOPHIE UMEIOT PA3IUUHYIO CI0KHOCTb.

[Torck TPOCTHIX YMCeN B 3aJaHHOM JHAla30HE C MOMOIIBIO0 aJIropuTMa
«penreto IparoceHar.

MHuoropa3psiHbIe Iefible YUCIia, 3a7a49d JUIMHHON apu(pMEeTHKY.

CrnoBapu (accollMaTUBHBIE MACCHUBBI, OTOOpPaKECHMS). XOII-TAOIHIIBI.
[TocTpoenue andaBUTHO-4aCTOTHOTO CIOBApPS AJIs 3aJaHHOI'O TEKCTA.

Crexku. AHanu3 NpPaBUIBHOCTH CKOOOYHOTO BBIpaXKeHHUsS. Brruucienue
apu(pMEeTUYECKOTO BBIPAXKEHUS, 3aIIMCAHHOTO B MOCTPHUKCHOM hopme.

Ouepenu. Mcnonp30Banue ouepeu A1l BpEMEHHOIO XpPaHEHUS TaHHBIX.

AnroputMmsl Ha rpadax. IlocTpoeHne MMHMMaIbHOTO OCTOBHOIO JEpeBa
B3BEILIEHHOT'O CBA3HOI'0 HEOPUEHTHUPOBAHHOTO rpada. KoaumuecTBo pa3inuyuHbIX
nyTed MeEXIy BepIIMHAMH OPUEHTHUPOBAHHOTO AalMKINYECKOro rpada.
Anroputm JleUKCTpHI.

HepeBbs. Peanuzanusi aepeBa € TIOMOIIBIO CCBUIOYHBIX CTPYKTYD.
JlBonuHble (OuHapHbIE) xAepeBbd. llocTpoeHue nepeBa JUIsl  3aJaHHOTO
apu(MeTHyecKoro BBIpAXKEHHUA. PeKkypcuBHBIE alTOpUTMBI 00X0Ja JepeBa.
Hcnonp3oBanue cTeka v o4epean st 00xoaa aepena.

JluHaMuueckoe TPOTpaMMHUpPOBAHME KaK METOJ peIIeHUs 3a1ad  C
COXPAHEHHEM IPOMEKYTOUHBIX PE3YyJIbTATOB. 3aJauH, PEIIaeMble C MOMOUIbIO
JUHAMMYECKOTO TPOTrPaMMMPOBAHUS: BBIYUCIECHUE DPEKYPCUBHBIX (DYHKIMM,
Mo/ICYET KOJTMYECTBA BAPHAHTOB, 337]a4l OTNITUMHU3AIIHH.

[TorsitTne 06 00BEKTHO-OPHUEHTUPOBAHHOM MPOTpaMMHUPOBAaHUN. OOBEKTHI
u kiaccel. CBoilcTBa M MeTOAbl O0BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN
aHanu3. Pa3zpaboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPHUEHTUPOBAHHOIO
noaxozaa. Hkancynsuus, HacieJoBaHUe, TOJIUMOPDU3M.

Cpensl ObicTpoil pa3zpaboTku mporpamm. I[IpoextupoBanue uHTEpdeiica
nonb3oBarens. VCrmonb30BaHME TOTOBBIX YIPABISAEMBIX JJIEMEHTOB IS
nocTpoeHust uHTepgeiica.

O0630p  s3pikOB  mporpammupoBaHus. Ilonstme o  mapagurmax
POrPaMMHUPOBAHUS.

NHpopmanuoHHbIE TEXHOJIOIHH

Ortanbkl KOMIBIOTEPHO-MATEMAaTHYECKOTO MOCIMPOBAHUA: TOCTAaHOBKA
3ajau, pa3paboTKa MOJENH, TECTUPOBAHUE MOJEIH, KOMIIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIU3 PE3YJIbTaTOB MOJEIMPOBAHNUS.

JluckpeTnzanus TpU MaTeMaTHYECKOM MOJECIUPOBAHUM HETPEPHIBHBIX
nporeccoB. MonenupoBaHue IBIKEHUS. MopaenupoBaHue OHOIOTHUECKUX
cucteM. MaTtemaruueckue MOJEIM B  OKOHOMHKE. BbluuciurenbHble
HKCIIEPUMEHTBI C MOJIETISIMU.



OO06paboTKa pe3yIbTaToB IKCIIEPUMEHTA. MeToI HAaMMEHBIIINX KBAJAPATOB.
OneHka 4YHUCJIOBBIX MapaMeTpOB MOJETUPYEMBIX OOBEKTOB M IPOIECCOB.
BoccTranoBieHre 3aBUCUMOCTEN MO pe3yJIbTaTaM 3KCIIEPUMEHTA.

Beposaranoctasie  Mmozenu. Mertonel  Monte-Kapno.  Mmurannonnoe
MozenrpoBanue. CHCTEMbI MaCCOBOrO OOCITYKUBAHHUS.

Tabmuunsie (pensiuoHHBIC) 0a3bl JaHHBIX. Tabiuila — MpeACTaBICHHUE
CcBeJleHHil 00 oqHOTUIHBIX 00BbekTaX. [lose, 3anucek. Kirou Tabnuiel. Pabota ¢
roToBOM 0a30 JaHHBIX. 3amojiHeHue 0a3bl AaHHBIX. [louck, copTUpOBKa H
¢unbTpays JaHHBIX. 3alpOChl Ha BHIOOPKY JaHHBIX. 3apoChl ¢ MapaMeTpamu.
Brruucnsiemsie mosst B 3ampocax.

MHuororabnuunble 0a3bl JaHHBIX. THUIBI CBS3€d MEXIy TaOiuIamMu.
Buemnnii kimou. llenoctHocTh 0a3bl aHHBIX. 3amMpockl K MHOTOTAOJIMYHBIM
0a3zaM JaHHBIX.

NurtepHer-npunoxenus. [loHAaTHe 0 CEpBEPHOM M KIMEHTCKOW 4YacTAX
caiita. TexHoyorusi «KJIMEHT — cepBep», €€ JTOCTOMHCTBA WU HEJOCTATKHU.
OcHoBbl s3pika HTML u xackamubix Tabmwmn ctuned (CSS). Cuenapum Ha
s3bike JavaScript. @opmMbl Ha BeO-CTpaHHUIIE.

Pa3memnienue BeO-caifToB. Y ciayra XxocTuHTa. 3arpy3ka ¢aiaoB Ha CauT.

BBoj n300paxeHuii ¢ UCMOIB30BAaHUEM PA3NTUYHBIX HU(POBBIX YCTPOUCTB
(mdpoBBIX PoTOANMapaTOB U MUKPOCKOIOB, BUJECOKAMeEp, CKAaHEPOB U APYTUX
ycTpoiicTB).  I'padumueckmii  pemakrop. Paspemenue.  Kaapupoanwue.
Ucnpasnenue nepcnektuBbl. ['ncrorpamma. Koppekuus ypoBHEH, KOppeKUIUs
neera. OOeciBeunMBaHUE M[BETHBIX H300pakeHuit. Perymnb. Pabora ¢
oOnacTsiMu. OUIBTPHI.

Mmuorocnoiinbie n3o0paxkenus. TexcroBeie ciou. Macka ciosi. Kananbl.
CoxpaHenue BbleeHHONM oOnactu. IloaroToBka wiutocTpanuii anas BeO-
calToB. AHUMUPOBAHHbBIC U300PAKEHUS.

Bekropnast rpaduka. IlpumutuBbl. M3MeHeHue mnopsKa 3JIEMEHTOB.
BripaBHuBanue, pacnpenenenue. I’ pynnuposka. Kpussle. @opmaTel BEKTOPHBIX
pucyHkoB.  Mcrmonb3oBaHME  KOHTYpoB.  Bekropuzauusi  pacTpOBBIX
U300paKEeHUH.

[IpyHUMIIBI TIOCTPOECHHUS W PEAAKTUPOBAHUS TPEXMEPHBIX MOJETEH.
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IJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOTI'PAMMBI
MO UTH®OPMATHUKE (YTJIYBJEHHBIY YPOBEHB) HA YPOBHE
CPEJHEI'O OBUHIETI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI



JInyHOCTHBIE pe3yNbTaThl OTPAXKAOT TOTOBHOCTh H  CHOCOOHOCTH
oOy4Jaronuxcsi pyKoOBOACTBOBAThCS C(HOPMHUPOBAHHONW BHYTPEHHEH MO3UIIMEH
JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTAIM{, MO3UTHUBHBIX BHYTPEHHUX
yOeXKAEHUN, COOTBETCTBYIOIIMX TPAJULMUOHHBIM IIEHHOCTSIM POCCUHCKOTO
00111eCTBa, paCIIMPEHHUE )KU3HEHHOTO OMBITA U OIbITA JAEATEIBHOCTU B MPOLIECCe
peanu3aluu  CpelcTBaMU y4eOHOro TMpeaMeTa OCHOBHBIX HaIpaBJICHUHN
BOCITUTATEIBHON JIEATEILHOCTH.

B pesynbraTe u3zydeHuss mHGOpPMATUKA Ha YpPOBHE CPEIHEro O0OIero
oOpazoBanmsi y oOydaromerocss OyayT chOpPMHpPOBAHBI  CIEAYIOIIHE
JUYHOCTHBIE PE3YJIbTaTHI:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX IMpaB U O0OSI3aHHOCTEH, yBa)KeHUE
3aKOHa M TPABOMOpPSAKA,  COOJIIOJIGHHE  OCHOBOMOJATaloOUIUX  HOPM
WH(GOPMALIMOHHOTO TIPpaBa U WH(GOPMALIMOHHON 0€30MaCHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HJICOJOTUM DKCTPEMHU3MaA, HAI[MOHAIU3MA,
KCeHO()OOUM, TUCKPUMHUHALIUA TIO COLMAIBHBIM, PEIUTHO3HBIM, PACOBBIM,
HAIMOHAJIBHBIM MTPU3HAKaM B BUPTYaJIbHOM ITPOCTPAHCTBE;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

IIECHHOCTHOE OTHOIIEHUE K MCTOPUYECKOMY HACIENINUI0, JOCTHXKECHUSIM
Poccun B Hayke, MCKYCCTBE, TEXHOJIOTHSX, T[OHHUMAHUE 3HAYCHHUS
UH(OPMATUKY KaK HAYKU B KU3HU COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUIECKOTO TTOBEIACHUS;

CIIOCOOHOCTH OIIEHUBAThH CUTYallUI0 U NMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
cetu MHTEpHET;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MUpPY, BKIIOYAas JCTETUKY HAy4YHOrOo U
TEXHUYECKOTO TBOPYECTBA;

CIIOCOOHOCTh BOCHPUHHMMATH PA3IMYHBIE BUJbI MCKYCCTBA, B TOM YHCIIC
OCHOBAHHOTO HAa MCIOJIb30BaHUN MH()OPMAITMOHHBIX TEXHOJIOTHI;

5) pu3uUecKOro BOCIMTAHMS:

chOpMUPOBAHHOCTh  370POBOTO W 0O€30mMacHOro o0pas3a  KHU3HH,
OTBETCTBEHHOTO OTHOILIEHHS K CBOEMY 3JI0pOBbIO, B TOM YHCJE 3a CUfT
coOmoIeHus TpeOOoBaHMI Oe3omacHo AKCILTyaTaluu CpPEACTB
UHGOPMAITMOHHBIX 1 KOMMYHHKAITMOHHBIX TEXHOJIOTUH;

6) TPy10BOI0 BOCIIMTAHMS:

FOTOBHOCTh K AKTUBHOM JESATEIbHOCTU TEXHOJIOTHYECKOM U COIMaIbHOM
HaIPaBJICHHOCTH, CIIOCOOHOCTD WHULIMUPOBAT, MJIAaHUPOBATH u
CaMOCTOSITEIIbHO BBITIOIHATh TaKylO AESATEIbHOCTD;



uHTEpec K cdepaMm mpodhecCHOHANBHOM JeSTeNbHOCTH, CBS3aHHBIM C
MH(POPMATUKOH, POrpaMMHUPOBAHUEM U HH(DOPMALMOHHBIMU TEXHOJOTUSIMH,
OCHOBAaHHBIMU Ha JTOCTWKEHUSX HAyKH MH()OPMATUKH U HAYYHO-TEXHUUYECKOIO
mporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oymymieil mpodeccun u
pealln30BbIBATH COOCTBEHHBIE )KU3HEHHBIE TIJIAHBI,

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHUIO M CaMOOOPa30BaHUIO Ha
OPOTSHKEHUU BCEU KU3HU;

7) 3K0JI0TMYECKOr0 BOCIIMTAHHUS:

OCO3HaHHUE TI00aTBHOTO XapaKTepa SKOJOTHYECKUX MpoOsieM U MyTel ux
pelieHus, B TOM 4YHCIE€ C Y4ETOM BO3MOXKHOCTEH HH(POPMAIIOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH, JOCTI)KCHUSM HAYYHO-TEXHHYECKOTO Mporpecca u
OOIIIECTBEHHON NPAKTHKH, 3a CYET TMOHUMAHHUS POIM HMH(POPMAIIMOHHBIX
pecypcoB, HH(OPMALMOHHBIX MPOIECCOB U MH(OPMALMOHHBIX TEXHOJOTUH B
ycnoBusiX LUppoBoi TpaHCchHOpMalMU MHOTUX c(ep KU3HHM COBPEMEHHOIO
00IIIeCTBA;

OCO3HaHWE IIEHHOCTU HAYYHOU AESTeNbHOCTH, TOTOBHOCTh OCYIIECTBIISATH
MPOEKTHYIO M HCCIEA0BATEIbCKYIO IEATEIbHOCTh HHANBHUIYAIbHO U B TPYTIIIE.

B npouecce A0CTHKEHNS TMUHOCTHBIX PE3YJIBTaTOB OCBOEHUS POTPaMMBbl
no wuHpOpMaTUKe Yy OOYYarOIIMXCS COBEPLIEHCTBYETCS SMOIMOHAIbHBIN
MHTEIJIEKT, MPEANOIaraumil cOopMIUPOBAHHOCTS!

CaMOpPETYJIUPOBAHMSI, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIIOCOOHOCTH aJalTUPOBAaThCA K
HSMOLIMOHAIBHBIM HM3MEHEHUSIM U NPOSBIATh TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTHBALMH, BKJIIOYAIOIIEH CTPEMIICHUE K JOCTHKEHUIO LIEIN
U yCIIeXy, ONITUMU3M, HHUITMATUBHOCTb, YMEHHE JICHCTBOBATH, UCXOS M3 CBOUX
BO3MO>KHOCTEH;

SMIATHM, BKJIKOYAIOIIEH CIIOCOOHOCTh IMOHUMAaThb 3MOLMOHAIBHOE
COCTOSIHME JPYTHX, YYUTHIBaTh €r0 TMPHU OCYIIECTBICHWH KOMMYHHUKAIIWH,
CIIOCOOHOCTH K COYYBCTBHIO M COTICPEKMBAHUIO;

COLIMAJBbHBIX  HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh  BBICTPaMBATH
OTHOILIEHHUS C APYTUMHU JIFOJbMU, 3a00TUTHCS, MIPOSBIIATh UHTEPEC U pa3pellaTh
KOH(MITUKTHI.

METANPEAMETHBIE PE3YJIBTATDBI
B pesynbraTe u3ydeHuss mHQOpMATUKM HA YPOBHE CpPEIHEro OOIIETOo
oOpa3zoBanusi y oOyuatomerocsi OyayT chOpPMHPOBAHBI METANpPEIMETHBIC



PE3yNbTaThl, OTPAKCHHBIC B YHUBEPCAIBHBIX YICOHBIX NEUCTBUSIX, @ HMEHHO —
NO3HaBaTENIbHbIC yHHUBEpPCAJIbHBIE YYEeOHbIC JACHCTBHS, KOMMYHHUKATHBHBIC
YHHUBEpCaJIbHbIC YUCOHBIC NEHCTBUS, PETYJISATHUBHBIC YHUBEPCAIbHBIC ydeOHBIC
JIEHUCTBUSA, COBMECTHAS IEATEIHHOCTD.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbIE /1eiiCTBUS

1) 6a3oBble JOrMYECKHUE JeICTBUA:

CaMOCTOSITENIEHO  (DOPMYJIUPOBATh W aKTyallU3UpPOBAaTh MPOOIIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABIMBATh CYIICCTBEHHBIN MPU3HAK WM OCHOBAHWS ISl CPaBHEHUS,
knaccudukanuy u 00001IeHNS;

OTIPENIETIATh IICNIA JCATeILHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
TOCTHKCHHSI,

BBISIBJISITH  3AKOHOMEPHOCTH W TIPOTHBOPEYHSI B PaccMaTPUBAEMBIX
SIBJICHUSIX

pa3pabaThIBaTh TUIAH PEHICHHS TPOOIEMBI ¢ YIETOM aHaIN3a UMEIOIINXCS
MaTepUaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JI€ATEIHHOCTh, OIICHUBAaTh COOTBETCTBHE
PE3yNIbTAaTOB LIETSIM, OLIEHUBATh PUCKH MOCIEICTBUN NEATEIbHOCTH;

KOOPJIMHUPOBATh M BBIMOJTHATH pPabOTy B YCJIOBHSX peajbHOTO,
BUPTYJIBHOTO U KOMOWHUPOBAHHOTO B3aMMOICHCTBHSI;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE e CTBUA:

BIQJIETh  HaBBIKAMU  Y4€OHO-MCCIIEIOBATENbCKOW WM MPOEKTHOU
NEATETbHOCTH, HAaBBIKAMH  pa3pemieHus mpoOjieM, CHOCOOHOCThIO U
TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IMOMCKY METOJIOB PEIICHUs MPAKTUYECKUX
3a/1a4, MPUMEHEHHIO PAa3JIMYHbIX METOOB IMO3HAHMUS;

OCYIIECTBJISATh PA3JIUYHbIE BUJBI JEATEILHOCTH IO TOJYYEHHIO HOBOTO
3HAHWS, €r0 MWHTEPIIPETAIlNH, MPEOOPa30BAHUIO0 U TIPUMEHEHHUIO B PA3TUIHBIX
y4eOHBIX CHTYaIlMsAX, B TOM YHCIE TPH CO3MaHUM YYCOHBIX M COITMATBHBIX
IPOEKTOB;

dopMupoBaTh  HAy4YHBIA  THUM  MBINIUICHWS,  BIAJACTh  HAYYHOU
TEPMUHOJIOTHEH, KITFOUEBBIMH MMOHATUSIMH H METOJAMU;

CTaBUTh M (OPMYyIUPOBATH COOCTBEHHBIE 33Jaud B 00pa3oBaTEIbHOMN
NESATETHPHOCTH U KU3HCHHBIX CUTYAITUsX;

BBISIBIISITh TIPUYUHHO-CIICJICTBEHHBIE CBSI3W M aKTyaJIH3WpOBaTh 3ajady,
BBIJIBUTATh TUTIOTE3y €€ PEIICHUs, HAaXOJIUTh apryMEHThI JUIsl TOKa3aTelIbCTBA
CBOUX YTBEPKICHHM, 3a/1aBaTh apaMeTPhbl K KPUTEPUHU PEIIICHHUS,

aHAJIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3aJauyd pe3yJbTaThl,
KPUTUYECKUA OIEHHWBATh WX JOCTOBEPHOCTb, MPOTHO3MPOBATH H3MEHEHUE B
HOBBIX yCIIOBUSX;



JaBaTh OLIEHKY HOBBIM CHTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYILECTBIIATh LEJICHAIIPABJICHHBIN IMOMCK NEPEHOCa CPEJCTB U CIIOCOO0B
JEeNCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh MEPEHOCUTH 3HAHMS B TIO3HABATEIIbHYIO U MPAKTHUYECKYIO 00JIaCTH
KHU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIE UJIEU, IIPEJIaraTb OpUrMHAIbHBIE MTOIXO0/Ibl U PEIICHNUS,
CTaBUTh MPOOJIEMBI U 337a4H, 10IYCKAIOIINE albTepHATUBHBIC PEILICHUS.

3) paGora ¢ uHpopmanueii:

BJIa/ICTh HABBIKAMHU TMOJIyuYeHUsT WH(OpMAallMd W3 HMCTOYHHUKOB Pa3HBIX
TUIIOB, CaMOCTOSITEJIbHO OCYUIECTBJIATh IOWUCK, aHAJIW3, CUCTEMATHU3ALMI0 U
MHTEPIPETALNIO HH()OPMALIUY PA3IUYHBIX BUAOB U (OPM IPEICTABICHHUS;

CO3/1aBaThb TEKCTbl B PA3NIMYHBIX (QopMmMaTax ¢ YYETOM Ha3HAUYEHUS
uHOpMallMd W IEJIEBOM  ayJUTOPUHU, BBIOMpAas ONTHUMAIbHYIO (opMy
MPE/ICTABICHHS U BU3YyaIH3aliy;

OLIEHUBATh JOCTOBEPHOCTh, JIESTUTUMHOCTh HH(POPMAINH, €€ COOTBETCTBUE
IPABOBBIM M MOPAJILHO-3TUYECKUM HOPMaM;

WCIIONIb30BaTh CpeACTBa HMH(DPOPMAIMOHHBIX W KOMMYHHKAI[MOHHBIX
TEXHOJOTMM B  pEIIEHUH  KOTHUTHBHBIX, = KOMMYHHKaTHUBHBIX U
OpPraHM3AIMOHHBIX 33/1a4 C COOMIOCHHEM TPeOOBaHMIA IPTOHOMHUKHU, TEXHUKHU
0€30MacCHOCTH, TUTHUEHBI, PECYpCOCOEpEKEHUs, MPABOBBIX U ITUUYECKUX HOPM,
HOpM MH(pOPMAIMOHHOH 0€3011acHOCTH;

BIIQJIETh  HAaBBIKAMH  PACIO3HABAHWA M  3allUThl  HH(POpPMAIUH,
MH(GOPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

1) oO1enue:

OCYILIECTBIISITh KOMMYHHUKAIIMHU BO BCeX c(hepax *KU3HMU;

pacno3HaBaTh HeBepOaldbHBbIE CpeACTBa OOIICHMS, MOHUMATh 3HAYCHUE
COIMAJIbHBIX 3HAKOB, PACIO3HABATh MPEANOCHUIKM KOH(JIUKTHBIX CUTYyallUd U
CMSATYATH KOH(JIUKTHI,

BJIQJICTh PA3IUYHBIMM  CrocoOamMu  OOIIEHWST W B3aUMOJICUCTBUA,
apTyMEHTHUPOBAHHO BECTH JTUAJIOT, YMETh CMATYaTh KOH(MIUKTHBIEC CUTYAIIHH,

Pa3BEPHYTO U JIOTUYHO M3JIAraTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM
S3bIKOBBIX CPEJICTB.

2) cOBMeCTHAsl IesiTeJIbHOCTD:

MOHMMAaTh U MCHOJB30BaTh  MPEUMYIIECTBA  KOMAaHIHOM U
UHIUBUYaIbHON paOOThI;

BBIOMpPATh TEMATUKYy U METOJbl COBMECTHBIX JIEHCTBUN C Y4ETOM OOIIMX
UHTEPECOB U BO3MOKHOCTEMN Ka)KJI0T0 YJI€HA KOJUIEKTHUBA;



OPUHUMATh 1M COBMECTHOM JI€ATEIbHOCTH, OpPraHW30BbIBATH H
KOOPIMHUPOBATh JACUCTBUS MO MX JOCTHIKEHUIO: COCTABJIATH IUIaH JIEHCTBHIA,
pacrpeneisiTh pojid ¢ y4€TOM MHEHHMH YYaCTHHUKOB, OOCYXIaTh Pe3yJIbTAThI
COBMECTHOU padoThI;

OLICHMBATh Ka4yeCTBO CBOETO BKJAJa M KaXJOr0 Y4aCTHHKA KOMAaHIbI B
OOIIHiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

IpeasiaraTb HOBBIC MPOEKTHI, OICHWBATh WAECU C TO3ULIUU HOBH3HBI,
OPUTMHAIBHOCTH, MPAKTHYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETMYECKOE MOBEIECHHUE B Pa3IMYHBIX
CUTYaIUsX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITh MHUITMATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

1) camoopranuszanus:

CaMOCTOSITEJIBHO ~ OCYIIECTBJIATH  IMO3HABATEIIBHYIO  JACATEIBHOCTb,
BBISIBIISITh  TPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJadydl B
00pa3oBaTeNbHOM NEITEILHOCTH U )KU3HEHHBIX CUTYAITUsIX;

CaMOCTOSATENIbHO COCTABJISITh IUIAH pEHIEHUsT MpoOJeMbl € YYETOM
HMMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUTCHUH;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

paclMpaTh paMKd ~ y4eOHOTO TpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTEHUM;

Jenatb ~ OCO3HaHHBIA  BBIOOp,  apryMEeHTHpOBaTb  €ro,  Oparthb
OTBETCTBEHHOCTb 3a PEILIECHHUE;

OILICHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (POPMHUPOBAHUIO U IMPOSIBICHUIO IIMPOKOW SPYIAUIMH B
pPa3HBIX 00JIACTSIX 3HAHMM, MOCTOSIHHO MOBBINIATH CBOW 0OOpa30BaTENIbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPO.Ib:

JaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTUBHI B JAEATEIbHOCTb,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BIIQ/JICTh HAaBBIKAMH TIO3HABATENbHON peQueKCHH KaK OCO3HAHUSA
COBEPILAEMbIX JEUCTBUII M MBICIUTEIBHBIX MPOLECCOB, MX PE3YJIbTATOB H
OCHOBaHU, UCTIONB30BATh MPUEMBI pedIeKCHH ISl OIICHKH CUTYallud, BBIOOpa
BEPHOI'O PEILICHHUS;

OIIEHMBATh PUCKM M CBOEBPEMEHHO MPUHUMATh PEHIEHUS MO0 UX
CHUKEHUIO;

MPUHUMAaTh MOTHUBBI W ApPryMEHTHI JIPYTUX MPU aHAIM3E PE3yJIbTaTOB
NEATEIBHOCTH.

3) npuHATHS ce0s1 M APYTrUX:

MPUHUMATH ce0s1, MTOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;



NPUHUMATh MOTHUBBI M apryMEHTBl APYTUX TMPU aHAIU3€ pPE3yJIbTaTOB
NEeSITENBHOCTH;
pU3HABATH CBOE MPABO U MPABO APYTUX HA OIIHOKY;
pa3BUBATh CIIOCOOHOCTH IOHUMATh MUP € TTO3UIMH JPYTOro YeIOBEKa.
IMPEAMETHBIE PE3YJIBTATDBI

B mporecce nzydyenust kypca uHGOpMATHKU YIIIyOIEHHOTO ypoBHS 6 10
Knacce oOyvaromuMucs OyAyT JOCTUTHYTHI —CIEAYIONIME IPEIMETHbIC
pe3yNbTaThI:

BJIQ/ICHUE TPEACTABICHUSMU O POJM MH(OpPMAIMKM U CBS3aHHBIX C HEU
MPOLIECCOB B MPHUPOJE, TEXHUKE W OOIIECTBE, MOHATUAMU «HHPOPMAIIH,
«MH(POPMALIMOHHBIN  MpOIECC», «CHUCTEMa», «KOMIIOHEHTBI  CHCTEMBbI»,
«cucTeMHbIN 3QPerT», «uHDOPMAIMOHHAS CUCTEMAY, «CUCTEMA YIIPABICHU;

BJIaJICHUE METOoAaMH Ioucka uHdopmanuu B cetu MHTepHeT, ymeHue
KPUTHUYECKH OIICHUBATh MHPOPMAIIHIO, TOIYICHHYIO U3 ceTu MHTepHeT;

YMEHHE XapaKTepu30BaTh OONbIIME JaHHBIC, TPHUBOJUTH MPUMEPHI
UCTOYHUKOB HUX TOJYyYECHUS W HANpPABJICHHUS HCIOJIb30BaHUSA, YMEHHE
KJ1accu(UIIMPOBATh OCHOBHBIC 3aJlayM aHaJIM3a JaHHBIX (IIPOTHO3WPOBAHUE,
KiIaccupuKanys, — KiIacTepu3alus,  aHalu3  OTKIOHEHHH),  TOHHUMATh
MOCIICOBATEILHOCTh PEIICHUSI 3aJad aHajin3a JaHHBIX: CcOOp MEPBHYHBIX
JaHHBIX, OYMCTKA W OIIEHKAa KadyecTBa JaHHBIX, BBHIOOP H/WIM TOCTPOCHUE
MOJIeNI, TpeoOpa3oBaHME JAaHHBIX, BHU3yalu3allusl JaHHBIX, WHTEPIpETaLUs
pE3yNbTaTOB;

MOHMMAaHWE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA M (PYHKIIMOHHPOBAHUS
COBPEMEHHBIX CTAI[MOHAPHBIX W MOOWIBHBIX KOMIIBIOTEPOB, TEHACHIUHN
Pa3BUTHUSI KOMIIBIOTEPHBIX TEXHOJIOTUH;

BJIa/ICHUE HABBIKAMU PaOOTHI C ONEPALMOHHBIMU CUCTEMaMHU, OCHOBHBIMU
BUJAMH MPOTPAMMHOIO OOECHeYeHUs MJi1 pElIeHUus Y4YeOHbIX 3aJad IIo
BBIOpaHHOU CrielUAIU3allNH;

HAIMYUE TPEACTABICHUH O KOMIBIOTEPHBIX CETIX W HMX pOIH B
COBPEMEHHOM  MHpe, O  0a30BbIX  NpPUHLUUIAX  OpraHu3alud U
(YHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX ceTell, 00 00LIMX MpUHIUIAX pa3paboTKu
¥ QYHKIITMOHUPOBAHUS UHTEPHET-TIPHIIOKEHUH;

MOHUMaHUE YIrpo3 HWH(OOPMAIMOHHOW O€30MacHOCTH, HCHOJIb30BAHUE
METOJIOB U CPEACTB NPOTHUBOJEHCTBUS OSTUM yrpo3aMm, COOJIOACHHE Mep
0€e30MacHOCTH, IpeIOTBpPaALIAOIINX HE3aKOHHOE pacnpocTpaHeHHUe
NEPCOHANLHBIX JaHHBIX, COOO/IeHNEe TPeOOBaHUI TEXHHKH O€30MACHOCTU H
TUTUEHBI TIPU paboTe C KOMITBIOTEpAaMH U APYTUMHU KOMIIOHEHTaMH ITU(POBOTO
OKpY)XCHHsSI, TIOHUMAHHUE IMPABOBBIX OCHOB HCIOJIH30BAHUS KOMITBIOTEPHBIX
nporpamm, 0a3 IaHHBIX U paboOTHI B ceTH MHTEpHET;



INOHUMAHUE OCHOBHBIX MPUHUMUIIOB IJUCKPETU3ALMH PAa3IMYHBIX BHUIOB
uHboOpMaIlM, YMEHUE OINpeAessITh HHPOPMALUOHHBIM O00BEM TEKCTOBBIX,
rpaguuecKux M 3BYKOBBIX JAHHBIX MPHU 33JaHHBIX MapaMeTpax JUCKpeTU3aluu,
YMEHHUE OIpPEACNIATh CPEIHIOK CKOPOCTh Iepefauyd JaHHbIX, OLIEHUBATh
M3MEHEHHE BPEMEHH Iepefadd NpH HW3MEHEHHH WH(GOPMAIMOHHOTO 00BEMa
JAHHBIX U XapaKTEPUCTUK KaHaja CBS3H;

YMEHHUE UCIOIb30BaTh IPU PELICHWH 3aJlad CBOWCTBA MO3ULUOHHON
3alMCU YUCEN, AJITOPUTMA MOCTPOEHHUS 3allMCH YUCJIA B TO3ULIMOHHOW CHCTEME
CUMCIICHHS C 3aJlaHHbIM OCHOBAaHMEM M TMOCTPOCHHSI YHWCIa MO CTPOKE,
colepxKalle 3aluch 3TOr0 YWCiIa B MO3UIMOHHOW CHCTEME CUHCIEHHUS C
3aJlaHHBIM OCHOBAHHMEM, YMEHHUE BBINOJHATH apu(pMETUYECKHE OIepaluu B
MO3UIIMOHHBIX CUCTEMaX CUHUCIICHHUS;

YMEHUE BBITIOJIHATH TPEOOPa30BaHUs JIOTHUYECKUX BBIPAKEHUMN, UCTIONB3YS
3aKOHBI anreOpbl JIOTMKH, YMEHHE CTPOUTH JIOTMYECKOE BBIPAKEHHE B
JTU3bIOHKTUBHOW U KOHBIOHKTMBHOM HOPMAJIbHBIX (opMax Mo 3aJlaHHOU
Ta0JMIle MCTUHHOCTH, WCCIENOBaTh 00JIaCTb HCTUHHOCTH BBICKA3bIBaHUS,
COJICPIKAILIETO TEPEMEHHBIE, PEIIATh HECJIOKHBIE JIOTUUYECKUE YPABHEHHUS H
CUCTEMBI YPaBHECHUM;

MOHUMaHuE 0a30BbIX AJITOPUTMOB OOPAOOTKHM YHUCIOBOW M TEKCTOBOM
nH(popManuu (3anuch YKCeNl B TO3ULUOHHON CUCTEME CUUCIICHUS, HAXOXKICHUE
BCEX IMPOCTHIX YKCENl B 3aJlaHHOM JIhara3oHe, o0paboTKa MHOTOPA3PSAHBIX
HEJbIX YKCEeJ, aHAJIN3 CUMBOJBHBIX CTPOK W APYTrHX), aIrOPUTMOB IOWCKA H
COPTHUPOBKH, YMEHHE ONPEIENSTh CIOKHOCTh M3Y4aeMbIX B Kypce 0a30BBIX
QIrOpUTMOB (CYMMHUpPOBAHHME 3JIEMEHTOB MAacCHBAa, COPTHPOBKA MAaCCHBA,
nepeOoOpHbIe  aNTOPUTMBI, JTBOMYHBIA TOUCK) W MPUBOJAUTH MPUMEPHI
HECKOJIBKHUX aJITOPUTMOB Pa3HOM CIOKHOCTH JUJISl PELICHUS OJHOM 3a1a4u;

BJIQJICHUE YHUBEPCAIBHBIM SI3IKOM ITPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHusMH O 0a30BBIX THIIAX JAHHBIX H
CTPYKTypax [JaHHbIX, YMEHHUE UCIO0JIb30BaTh OCHOBHBIE YIIPABIISAIOIINE
KOHCTPYKIIMM, YMEHHE OCYLIECTBIISITh AaHAIU3 MPEIVIOKEHHOW MPOTPaMMBbI:
OTpeNeNsaTh pe3yibTaThl pabOThl MPOrpaMMbl TPHU  3aJaHHBIX HCXOJHBIX
JAHHBIX, ONPEIENATh, MPU KAKUX HCXOAHBIX JAHHBIX BO3MOXXHO IOIYYEHUE
YKa3aHHBIX pEe3yJbTaTOB, BBIABIATH JAHHBIE, KOTOPbIE MOTYT HPHUBECTH K
omunoOKe B paboTe mporpamMmbl, POPMYIHUPOBATH MPEIIOKEHUS IO YITyUIICHUIO
IPOrpPaMMHOIO KOJa;

YMEHUE CO3[aBaTh CTPYKTYpUPOBAHHBIE TEKCTOBBIE JIOKYMEHTBI H
JEMOHCTPALIMOHHBIE ~ MaTepuaidbl C  HKCIOJb30BAHUEM  BO3MOKHOCTEH
COBPEMEHHBIX IPOIPAMMHBIX CPEJICTB U 00JJAYHBIX CEPBUCOB;

YyMEHUE  HUCIOJb30BaTh  OJEKTPOHHBIE  TAOMWIBI IS aHAIM3a,
Ipe/ICTaBlIeHUs U 00paOOTKU JTaHHBIX (BKJIFOYasi BEIYMCICHUE CYMMBI, CPETHETO



apu(pMETHIECKOTO, HAUOOJBINETO W HAWMEHBINETO 3HAYCHHM, pEIICHUES
ypaBHEHUH, BHIOOP ONTHUMAJIBLHOTO PEIIeHUs], MOAOOp JIMHUM TPEHIA, pEeUIeHUE
3a/1a4 IPOrHO3UPOBAHUS).

B mpornecce uzydyenust kypca nHGOPMATUKU YrIyOJIEHHOTO ypoBHA 6 11
Knacce OO0y4aroumuMmucs OyayT JOCTUTHYTHI —CIEAYIOIIUE TMpPEeIMETHBIC
pE3yNbTATHI:

YMEHUE CTPOUTh HEPABHOMEPHBIC KOJBI, JTOMYCKAIOIIME OJIHO3HAYHOE
JEKOAUPOBAHNUE COOOIICHUH (TpePUKCHBIE KOJbI), UCIIOIB30BATh MPOCTEUIIINE
KOJIbI, KOTOPHIC TIO3BOJISIOT OOHAPY)XMBAaTh W UCHPABIATh OIMMOKH TIPHU
nepeaade JaHHBIX, CTPOUTH KOJI, 00SCIIEYMBAIOIINNA HAUMEHBITYI0 BO3MOKHYIO
CPEIHIOIO JIIMHY COOOIIEHHUS] TPU HM3BECTHOM YacTOTE CHUMBOJIOB, IMOSCHATH
MPUHITUIIBI PA0OTHI MPOCTHIX AITOPUTMOB CXKATHS JJAHHBIX;

yMEHHUE pellaTh aJrOPUTMUYECKUE 3aJlayd, CBSI3aHHBIE C aHAIU30M
rpadoB (3alaud MOCTPOCHUS ONMTUMAILHOTO MYyTH MEXIY BeplinHamu rpada,
ONpENENICHUs]  KOJMYECTBA  PA3IMYHBIX  TyTed  MEXIy  BEpIIMHAMHU
OPUEHTHUPOBAHHOTO AIMKINYECKOro rpada), yMEHHE HCIOJIb30BaTh JI€PEBbs
IpU aHaliu3€ U MOCTPOEHUU KOAOB M JUIsl MPEJACTABICHUS apUPMETHUECKUX
BBIPQXEHUN, TPU PEIICHUU 3aJlady MOUCKAa M COPTUPOBKU, YMEHUE CTPOUTH
JIEPEBO WIPhl MO 3aJaHHOMY aJrOPUTMY, pa3padaTbiBaTh U OOOCHOBBLIBATH
BBIUTPBIIIHYIO CTPATETUIO UTPBHIL;

yMEeHHUE pa3pabaThiBaTh U PEAIM30BBIBATH B BUJIE MPOrpamMm 0a30oBbIe
IrOPUTMbI, YMEHHUE UCTIOIb30BATh B MPOTPAMMax JAHHBIE PA3IUYHBIX THUIIOB C
YYETOM OTPaHUYCHUIN HA JUANA30H UX BO3MOXXHBIX 3HAUYCHUH, IPUMEHATH NIPU
pelieHun 3aad CTPYKTYphl JaHHBIX (CHOUCKH, CJIOBapH, CTEKH, OUYEpe.u,
JIEpEBBsI), UCIIOJIB30BaTh 0a30BbIE OMNEpalMi CO CTPYKTYpaMu JaHHBIX,
NPUMEHSTh CTaHAAPTHBIE U COOCTBEHHBIC MOANPOTPAMMBI JJisi 00pabOTKH
YUCJIOBBIX JAHHBIX M CHUMBOJBHBIX CTpPOK, HCIOJIb30BaTh MpPHU pa3pabOTKe
nporpamMm OMOJIHMOTEKH MOANPOrpaMM, 3HaTh (DYHKIIMOHAIBHBIE BO3MOKHOCTH
MHCTPYMEHTAJIBHBIX CPEJICTB Cpelbl pa3pabOTKH, YMEHUE UCIOIb30BaTh
CpeACTBa OTJIAAKKA TPOrpaMM B Cpel€ MPOrpaMMHUPOBAHUS, YMEHHE
JOKYMEHTHPOBATh IPOTPaAMMBI;

YMEHHUE CO37aBaTh BEO-CTPAHUIIBL;

BJIQJICHUE OCHOBHBIMHM CBEJCHUSIMM O 0a3ax JaHHBIX, UX CTPYKTYpe,
CpeACTBax CO3/aHUs U pabOThl C HUMHU, YMEHUE HCIOJIb30BAaTh TaOJUYHBIC
(pensmuonHbIe) 0a3bl JAaHHBIX (COCTaBISATH 3alpochl B 0a3ax JaHHBIX,
BBITIOJIHATh COPTHPOBKY W TIOMCK 3amuceil B 0a3e JaHHBIX, HAIOJHATH
pa3paboTaHHyto 0a3y JaHHBIX) U CIIPABOYHBIE CUCTEMBI;

YMEHHME HCIO0JIb30BaTh KOMITBIOTEPHO-MATEMATUUYECKUE MOJICTN ISl
aHanu3a OOBEKTOB M TMpPOIECCOB: (opMynupoBaTh I1€Jb MOJIETUPOBAHMS,
BBIIIOJIHATh AHAJIU3 PE3YyJbTAaTOB, IIOJYYEHHBIX B XOAE MOJICIUPOBAHUS,



OLIEHUBAaTh COOTBETCTBHE MOJEIM MOJEIUPYEMOMY OOBEKTY WM NpOILECCy,
HpPEeACTaBIIATh Pe3yIbTaThl MOJIECIMPOBAHNUS B HATJIATHOM BUJIE;

yYMEHUE OpraHU30BBIBATh JINYHOE HH(POPMALMOHHOE MPOCTPAHCTBO C
MCIIOJIb30BaHUEM PAa3JIMYHbIX CPEACTB IU(PPOBBIX TEXHOJOTUH, MOHUMAaHUE
BO3MOXXHOCTEH IIM(PPOBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYT, LH(PPOBBIX
00pa3oBaTEIbHBIX CEPBUCOB,;

NOHUMAaHWE OCHOBHBIX IPHUHIMIIOB  pabOTbl, BO3MOXHOCTEH W
OTpaHUYEHUS TPUMEHEHUS TEXHOJOIMH MCKYCCTBEHHOTO WHTEIJICKTa B
pa3IMYHBIX O00JACTSIX, HATWYME MPEICTaBICHUM O Kpyre pelaeMbIX 3ajad
MaIIMHHOTO 00y4deHus (pacro3HaBaHus, KJIaCCU(PUKAIMU U MPOTHO3UPOBAHNUS)
HaJIM4Ke TpeACTaBICHUN 00 MCMOIB30BaHUU MH(POPMALMOHHBIX TEXHOJIOTHNA B
pa3NUYHBIX TPOopECCHOHANBHBIX chepax.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosnuecTBo yacos DJIEeKTPOHH
ble
HanmeHnoBanme
Ne (undposbie)
pa3aesioB U TeM Kontposbubie IIpakTnueckue
n/n Bcero oOpa3zoBare
NporpamMmbl padoThbI padoThbl
JIbHbIE
pecypcsl

Pasznea 1. ludpoBasi rpamoTHOCTH

Kommbrorep -
YHHUBEpPCAIbHOE
11 . 6
yCTPOICTBO 00pabOTKHU
JTAaHHBIX
19 [IporpammHuoe 6
obecrieyeHne
1.3 KommbrotepHsie cetu 5
14 WNudopmannonnas 7 5
0€301MacHOCTh
Uroro no pazneny 24
Pa3znea 2. TeopeTuyeckue 0CHOBbI MH(POPMATHKH
IIpencraBnenue
2.1 nHpopManuu B 19 2
KOMITBIOTEpE
2.2 OcHOBBI anreOpsl JOTUKU 14 1
23 Komnsrorepnas 7 1
apudmertnka

Hroro mo paszneny 40




Pa3nea 3. AnroputmMbl 1 IPOrpaMMHUpPOBaHue

31 Beenenue B 16 05
MporpaMMHPOBaHUE

3. BcmomorarennHbIe 8 2
QJIITOPUTMBI

3.3 YuciieHHbIE METOJIBI 5 3

3.4 AAropuT™MBI 00paboTKH 5 1
CHUMBOJBHBIX JaHHBIX

35 AAropuTmbl 00paboTKH 10 35
MAacCHBOB

Hroro no pazaeny 44

Pa3nea 4. UnpopManoHHbIe TEXHOJIOTHH

41 O6paboTKa TEKCTOBBIX 5 95
JIOKYMEHTOB
4.2 AHaln3 TaHHBIX 8 3
Hroro mo pazaeny 14
PesepBHOe Bpemst 14
OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME 136 0 215
11 KUIIACC
No | HamMeHoBamie KosaunyecTBo 4acoB DJIeKTPOHHBbIE
(uudposrie)
n/ pa3jiejioB U TeM Bcer  Konrpoubn IIpakTnyeck
oOpa3oBaTeJibH
I NMporpaMMal 0 ble padoThI ue padoTsbl
ble pecypchl

Pa3znea 1. TeopeTuueckue 0CHOBbI MH()OPMATHKH

WNndopmanus n

11 UH()OpPMaITMOHHBI 10 2.5
€ MPOLIECChI
1.2 MonenupoBanue 8 2
Hroro mo pazaeny 18

Pa3nea 2. AnropuTmMbl 1 IPOrpaMMHUPOBaHue

DJIEMEHTEI
2.1 TEeOpun 6 1
AITOPUTMOB

ANTOpUTMBI U

2.2 CTPYKTYpBI 28 10
JTaHHBIX

2.3 OCHOBBI 16 45




00BEKTHO-
OpPUEHTUPOBAHHOT
0
POrpaMMHUPOBaH
us
Wroro mo pazneny 50
Paznen 3. UndopmaumoHHbIe TEXHOJIOTUHN
KommbrorepHo-
3.1 MaTeMaTU4YeCcKoe 8 2
MOJICTTUPOBAHUE
3.2 Ba3el qaHHBIX 10 4
3.3 Be6-caiitbt 14 4
3.4 Komnerorepnas 3 35
rpaduka
35 OO 8 3
MOJIeTUPOBAaHUE
Wroro mo paszneny 48
PezepBHOE Bpemst 20
OBIIEE
KOJIMYECTBO
YACOB IO 136 0 36.5
I[MPOT'PAMME

HOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

KosmuecTBo yacos DJIeKTPOH
IIpa HBbIE
Kont P
Ne KTH Hara u(poBbI
poJb
n/ Tema ypoka yeck ~ HM3yue e
Bcero HbIE
n ue HUS o0pa3oBa
paodot
pabo TeJIbHbIE
bl
ThI pecypchl
TpeboBanus TeXHUKHU 0€30MACHOCTU U
1 TUTHUEHBI IPH paboTe C KOMITbIOTEpaMU 1
U APYTUMU KOMIIOHEHTaMU [U(PPOBOTO
OKPYKECHHUS
5 [TpuHIMIIBI pabOTH KOMITBIOTEPOB H 1
KOMITBIOTEPHBIX CHCTEM
3 OOMeH TaHHBIMU C TIOMOIIBIO IITHH. 1




KoHTposieps! BHEIIHUX YCTPOHCTB

ABTOMaTHYECKOE BBIITOJIHEHNE
MIPOrpPaMMBbI POLIECCOPOM

OnepaTuBHas1, MOCTOSIHHAS U
JOJITOBPEMEHHAS [1aMSTh.
KoHTposuiepsl BHEIIHUX YCTPOMCTB.
[Ipsmoit noctyn K naMsTh

CoBpeMEHHbIE KOMITBIOTEPHBIE
TEXHOJIOTUH

[IporpammHuoe obecrieueHne
KOMITBIOTEPOB, KOMIIBIOTEPHBIX CUCTEM
Y MOOMJIBHBIX YCTPOMCTB

CucreMHO€E MpOrpaMMHOE
obecrieuenue. OneparmoHHbIC
CHCTEMBI

Yrunutel. [{paiiBepsl yCTPOUCTB.
[TapamrenpsHOE IPOrpaMMHUPOBAHKE

10

11

12

WucTannsauus 1 TenHCTATUTSIHS
MPOrpaMMHOTO 00ecreueHus

®daiinoBbie cucTembl. [IpuHIUTIBI
pa3MeIIeHnsl 1 IMEHOBaHUS (HaljioB B
JoJToBpeMeHHOM mamsaTH. [11aGimoHbI
TUTSL OTTUCAHMSI TPYI (hailioB
3akoHOmaTenLCTBO Poccuiickon

®enepanuu B 06J1aCTH MPOTPAMMHOTO
o0ecrieueHus U JaHHbBIX

13

[IpuHIUIIBI TOCTPOEHUS U anapaTHbIe
KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI

14

15

Cerp UnTEpHET

Pasnenenue IP-cetu Ha moaceru ¢
IIOMOIILI0 MACOK IOICETEH

16

17

18

CereBoe aIMUHUCTPUPOBAHNE

Buner nestenbHocTH B cetu IHTEpHET.
Cepsucel HTEpHETA.
['ocynapcTBEHHBIE DIEKTPOHHBIE
CEPBUCHI U YCIYTH

HNudopmannonHas 6€300acHOCTb

19

BpenoHocHbie mporpaMMHOE
obecriedeHre 1 MeTo bl 00PbOBI C HUM

20

[TpakTruyeckas paborta no Teme
"AHTUBUPYCHBIE TPOrpaMMBbI"




21

OpFaHI/I3aI_II/I$I JIMYHOT'O apXHBa
uHpopmanuu. PesepBHoe
konupoBaHue. [laponbHas 3amuTa
apxuBa

22

23

[[IudpoBanme TaHHBIX

Anroputm mmdposanus RSA.
Creranorpadust

24

25

[TpakTuyeckas pabora o Teme
"udpoBanue JaHHBIX"

Wudopmarys, TaHHbIC U 3HAHHUS.
HNubopmarmoHHble IpoLeccH B
MPUPOJIE, TEXHUKE 1 00IIeCTBE

26

27

28

29

HenpepbIBHBIE U JUCKPETHBIE
BEJIMYMHBI ¥ CUTHAJIBI.
Heo0XxoauMocTh AUCKpETH3ANN
nHpOpMAIINH, PETHA3HAYCHHON JIIIS
XpaHeHus, iepeaadn U 00padOTKH B
U (POBBIX CHCTEMAX

JIBOMYHOE KOJUPOBaHUE.
PaBHOMEpHBIE 1 HEPAaBHOMEPHBIE
KoJibl. JlekomupoBaHue COOOIICHUH,
3allMCaHHBIX C IIOMOIIBIO
HEpPaBHOMEPHBIX KOJOB

VYcnosue ®ano. Iloctpoenne
OJTHO3HAYHO JIEKOJUPYEMBIX KOJIOB C
nomoInpko aepesa. ['pad A A.
Mapxkosa

EnvHMIIBI ©3MEPEHUS KOJIMYECTBA
nHpopmanuu. AndaBUTHBIN TOAXO0I K
OILICHKE KOJIM4YeCcTBa HH(OPMALIUN

30

CucreMsl CUHCIIEHUS

31

32

[TepeBon uncen U3 OHOM CHCTEMBI
CUHCIICHHUSI B IPYTYIO

JIBon4Has1, BOCbMEpHUYHAS U
IIeCTHAAIATEpUYHAS CHCTEMBI
CUHCIICHHSI, CBSI3b MEXKTYy HUMU

33

I[BOI/ILIHaﬂ, BOCBMCpHYHAA U
meCTHAAUaTCpUIHasA CUCTCMbI
CUHCJICHUS, CBA3b MCXKAY HUMU

34

35

I[BOI/ILIHaSI, BOCBMCpHYHAA U
meCTHAAUATCpUIHAsA CUCTCMbIL
CUHCJICHUSA, CBA3b MCKIY HUMU

Apubdmerndeckre onepaiuy B




IIO3UIIMOHHBIX CUCTEMaX CUUCICHUA

36

TpounuHas ypaBHOBEIIEHHAs CUCTEMA
CUHCTICHUS

37

38
39

I[BOI/I‘-IHO-HeCHTI/I‘-IHaSI cucrema
CUHCIJICHUA

KO,I[I/IpOBaHI/Ie TECKCTOB

PactpoBoe koanpoBanue n300paxeHuit

40

41

42

43

44

[IpakTrueckas paboTa mo Teme
"JTuckperusanus rpaduaecKoi
uHpopmanun"

[IBeToBbIE MOAEIN. BekTopHOE
koupoBanue. @opmatsl (aitios.
Tpéxmepnas rpaduka. dpaktanbHas
rpaduka

Konuposanue 3Byka. OnieHka
nH(OPMALIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX TP 33JJaHHBIX YaCTOTE
JTUCKPETU3AINHN U Pa3PsSITHOCTH
KOJMPOBaHUS

[IpakTuueckas pabota 1mo Teme
" luckpeTusanus 3ByKOBOM
nHpopmanun"

OcHOBBI anreOpsl JIOTUKU

45

46

47

Jlornueckue oneparuu. Tabmutbl
UCTUHHOCTH

Jloruueckue BbIPAKCHUA. Jlornueckue
TOXACCTBA. I[OKaSaTeJIbCTBO
JJOIT'MYCCKUX TOXIACCTB C IOMOIIIBIO
Ta6J'II/II_I HCTHUHHOCTH

[IpakTuueckas pabota o Teme
«[TocTpoenue u ananu3 TadbIUIl
HUCTUHHOCTHU B TaOJIMYHOM
MIPOLIECCOpe»

48

Jlornueckue onepanuu 1 onepanuu
Ha/l MHOXECTBaMH

49

50

51

Jlornueckue onepanuu u onepanuu
HaJ MHOXXECTBaMU

3aKoHBI aIreOphl JIOTHUKY.
DOKBHMBaJICHTHbIE TPe0OPa30BaHUS
JIOTHYECKUX BBIPAKEHUI

Jlornueckue ypaBHEHHs U CUCTEMBI
ypaBHEHUH




52

Jlornueckue QpyHKIMH. 3aBUCUMOCTh

KOJIMYECTBA BO3MOKHBIX JIOTHUECKHUX
(GyHKIMH OT KOJTMYECTBA apryMEHTOB.
ITosiHbIE CUCTEMBI TOTMUECKHUX

byHKIMA

53

Kanonnueckue OpMbI TOTHYECKHX
BbIpakeHUIl. CoBepIIECHHbIE
JTU3bIOHKTUBHBIE U KOHBIOHKTHBHbIE
HOpMaJIbHBIE (POPMBI, AJITOPUTMBI UX
MOCTPOEHMSI 110 TaOJIUIEe UCTUHHOCTH

54

55

Jloruyeckue 371€MEHTHI B COCTaBE
KOMITbIOTEpa

Tpurrep. Cymmarop.
MHoropa3psiHblii CyMMaTop

56

[TocTpoeHune cxem Ha JIOTUYECKUX
3JIeMEHTaX. 3amuch JJOTHYECKOTO
BBIPQKEHUS 110 JIOTHYECKOH cxeme

57

58

MukpocxeMbl U TEXHOJIOTHS UX
IIPOU3BOJICTBA

IIpencraBneHue Henbix Yuces B
aMsATH KOMIIbIOTEpa.
OrpaHn4eHHOCTb IMana3zoHa Yucell
IIpH OTPAHNUYCHHUU KOJINYCCTBA
paspsanos. [lepenonHenue paszpsaaHoi
CETKHU

59

60

61

be33HakoBbIe U 3HAKOBBIC JTAHHBIC.
3HaKoBBIN OWUT. JIBOMUHBIN
JIOTIOJTHATEIHHBINA KO/ OTPUIIATEIBHBIX
qHCcen

[ToOuTOBBIE TOTHYECKHE OTIEPAIUH.
Jlornueckwuii, apudmeTndeckuii u
HUKJIMYECKUH CABUTH

[IIudpoBanme ¢ MOMOIIBIO TOOUTOBOM
onepanuu «uckiovaromiee U

62

HpeZ[CTaBJIeHI/IC " XPaHCHUC B IaMATHU
KOMIIBIOTEPA BEIICCTBCHHBIX YUCCIT

63

64

Brinosinenue onepanuii ¢
BEILIECTBECHHBIMH YU CIIAMU,
HaKOIUIEHHE OLIMOOK MpH
BBIYHCIICHUSX

[TpakTruyeckas paboTta o Teme
«M3ydenue nopazpsAHOr0 MalIMHHOTO
MIPEJICTaBICHUS LIEIbIX U




BCIIICCTBCHHBIX YHUCCID)

65 AHanm3 anropuTMOB
Drarnbl peiieHus 3a1a4 Ha

66 KoMIbtoTepe. MHCTpyMeHTaIbHEBIE
CpEICTBA: TPAHCIIATOP, OTIAIUHUK,
PO UITUPOBITUK
Cpena nporpaMMHpOBaHHUSL.

67 KoMmumsimust 1 uHTeprpeTanus
mporpaMM. BupTyanbHbIe MAlIUHBL.
WNuTerpupoBanHas cpena pa3padoTku

68 Mertoapl OTJIAJIKK TPOTPaMM

69 Tumbsl nepeMeHHBIX B S3bIKE
MPOTpaMMHUPOBAHUS

70 O0paboTKa MEeJBIX YnCeT

71 O6paboTKa BEIIeCTBEHHBIX YUCEI

79 CrnyuaiiHble U IICEBIOCITYYaliHbIE
yucia

73 Berenenus. CiaoxxHbBIE yCITOBUS

74 [uxkiel ¢ ycmoBuem
[uksbI IO MEpEeMEHHOM.

75 B3aumo3ameHs1eMOoCTh pa3InyHbIX
BHUJIOB I[UKJIOB

76 O6paboTka HaTypaJTLHBIX YHUCETT C
HCIIOIL30BaHUEM IIUKIIOB
HaxoxaeHne Bcex MpOCThIX YUCEll B

77 3amanHoM quana3one [Ipaktudeckas 05
pabora o Teme «Pernienue 3a1aq '
METOIOM Iepedopar»

78 WNuBapuant nukia

79 JIoKyMeHTHpOBaHUE MPOTrpamMm

80 O06paboTka JaHHBIX, XPAHSIIUXCS B
daiimax

81 PasOuenue 3amaun Ha rog3agayu
Hcnonb3oBanue cTaH1apTHOM
OMOJIMOTEKH SI3BIKA

82 nporpamMmmupoBanus. [lonkmtouenue
OMOIMOTEK MOAIPOTPAMM CTOPOHHHX
MIPOU3BOIUTENEH

83 [ToanporpamMmsl (IpoLeaypsl U
yHxumH)

84 [ToamporpaMmel (IpoLeIypPhI U

yHKIHN)




85

[IpakTuyeckas pabora o Teme
"Pa3paboTka nmoamnporpamm”

86

87

Pexypcus. PekypcruBHBIE 00BEKTHI
(bpaxransr). PekypcuBHBIE TPOLIETYPHI
u ¢pyukiuu. Mcnonb3oBanue cTeka ass
OpraHH3aIfK PEKYPCUBHBIX BEI30BOB

[IpakTuueckas pabota 1o Teme
"PexypcuBHbIe moanporpaMmmal "

88

89

90

MoaynbpHBIN IPUHLMII IOCTPOCHUS
Iporpamm
YuciaeHHble METOIBI

[TpakTuyeckas pabora o Teme
«HucneHHoe peleHre ypaBHEHUM

91

92

93

Hcnons3oBanue TUCKpETU3ALUU B
BBIYUCIIUTCIIBHBIX 3ada4dax

[IpakTryeckas pabora 1o Teme
«[TpubmmKxEHHOE BHIYMCIICHUE JITHH
KPUBBIX U TUIOIIAACH QUTYp»
[IpakTuyeckas padora mo Teme «Ilonck
MakcuMyMma (MUHUMYyMa) QyHKITAH

94

O0paboTka CHUMBOJIBHBIX JTAHHBIX.
AnTOpUTMBI 00pa0OTKH CUMBOIBHBIX
CTPOK: MOJICYET KOJIMYECTBA
MOSIBIICHUH CUMBOJIA B CTPOKE

95

96

97

98

AnTopuTMBI 00pa0OTKH CHMBOIHHBIX
CTPOK: pa30HeHNE CTPOKU Ha CJI0BA 110
poOETHHBIM CUMBOJIAM

AAroput™Mbl 00pabOTKH CUMBOJIBHBIX
CTPOK: MOUCK MOJCTPOKU BHYTPH
JTAHHOW CTPOKH; 3aMEHA HaWJICHHOMN
MIOJICTPOKH Ha APYTYIO CTPOKY
[IpakTuueckas pabota 1mo Teme
"O06paboTKa CTPOK C UCITOJIH30BAHUEM
(GYHKIMA CTaHIapTHOW OMOIMOTEKH
s3bIKa MPOrpaMMHUpPOBaHUS"

FeHepauHﬂ CJIOB B 3aJaHHOM aJ'I(baBI/ITe

99

MaccuBbI 1 TIOCIICIOBATEIbEHOCTH
gyucen. [Ipaktnyeckas pabora o Teme
"3anonHenue Maccupa'

0.5

100

101

O06001IEHHBIE XapaKTEPUCTUKH
MaccuBa

JInHeHBIN ITONCK 3aJaHHOT0 3HAUEHUSI

0.5




B MaccuBe. [IpakTuueckas paboTa 1o
TeMme "JIMHEHHDBII TOUCK 3aJaHHOTO
3HAYEeHUSA B Maccuse"

[IpakTrueckas padota mo teme "llonck

102  mMuHHMaIBHOTO (MAaKCHMAJIBHOTO) 1 1
3JIEMEHTA B YHUCJIOBOM MaccuBe"
CopTupoBKa OJHOMEPHOTO MaCCUBA.
[IpocTeie METOIbI COPTUPOBKH.

103  IIpakTuyeckas paboTa 1o Teme 1 0.5
"I[IpocThie METOIbI COPTUPOBKHU
MaccuBa'
CoprupoBka cinusgHueM. boicTpas

104 COPTHUPOBKA MAacCHBA (JITOPUTM 1 05
QuickSort). ITpaktuueckas pabora 1o '
teme "beicTpas copTupoBka Maccupa'
JIBOMYHBII TOMCK B OTCOPTUPOBAHHOM

105  wmaccuse. [IpakTuueckas paboTa mo 1 0.5
teme "J{BomuHbINA mouck"

106 = /IBymepHbIe MacCCHBBI (MaTpPHUIIBI) 1

107  Anroputmbl 00pabOTKH MaTPHIL 1

108 = Pemenue 3amay aHanM3a JaHHBIX 1

109  CpeacTBa TEKCTOBOTO IpoIeccopa 1

110  KommbroTepHas BEPCTKA TEKCTa 1
[IpakTuueckas pabota 1o Teme

111 = "Bépcrka JOKyMEHTOB C 1 1
MaTemMaTuueckumu popmynamu”

112 | HWHcTpyMEHTBHI PELIEH3UPOBAHUS 1

113 [IpakTnueckas padbota 1o Teme 1 1
"MHOrocTpaHU4HbIE TIOKYMEHTHI"
Ob6naunble cepBuchl. KomnekTuBHas

114 pabora ¢ mokymeHTamu. [IpakTuyaeckas 1 05
pabota o Teme "KosutekTuBHas '
pabota ¢ tokymeHTamMu"

115 Ananu3 na"gueiXx. bosbpine nanHbie 1

116 = MammHHOE 00y4YeHHE

117 AHanu3 JaHHBIX C TTOMOIIBIO 1
AJIEKTPOHHBIX TaOJHUIL
[IpakTuueckas pabota 1mo Teme

118 "AHaJIN3 JaHHBIX C IIOMOIILIO 1 1
ANEKTPOHHBIX Tabmui"

119 [TocTpoenne rpagukoB QyHKITHA. 1 05

[IpakTnueckas pabota 1o Teme




"HarnsgHoe npencraBieHue
pe3yJIbTaTOB CTATUCTHYECKON
00pabOTKM JaHHBIX B BUJE TUArpaMMm
CPEICTBAaMH PEIaKTOPa 3JIEKTPOHHBIX
Tabyurn"

120

121

122

123

136

Jluauu Tpenna. [Ipaktuueckas padbora
o teme "[loxgbOop nuHUK TpeH A,
IIPOrHO3UpOBaHuE"

[Ton6op mapamerpa. [IpakTuueckas
pabora o Teme "UncieHHOe pelIeHne
ypaBHEHHI ¢ TOMOIIBIO Toadopa
napamerpa"

OnTumu3anus Kak MOMCK HAUITy4IIero
pelIeHus B 3aJJaHHBIX YCIOBUSIX.
[IpakTuueckas pabota 1o Teme
"Pemienue 3a1a4 ONTUMU3AIIH C
MTOMOIIIBIO AJIEKTPOHHBIX TA0IHUIT"

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

11 KJIACC

14

136

0.5

0.5

0.5

21.5

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Be
ero

Kon
TPOJI
bHBI
e
pa6o
ThI

ar
IIpak a

THYeC
nu3y4

CHH

KHe
pabot
bl

DJIeKTP
OHHBbIE
ungpo
BbIe
o0paso
BaTeib
HbIE
pecypc
bl

KomnuectBo nadopmarim

AJ'Il"OpI/ITMBI CXXaTusia JaHHBIX

Anroputm Xahdmana

JAHHBIX C TOMOIIIBIO aIrOPUTMA
Xadhpmana"

Anroputm LZW

[TpakTuyeckas pabora no reme "Cxatue

AJIFOpI/ITMLI CXXaTus JaHHBbIX C

teme "CikaTue NaHHBIX C MOTEPSIMU

norepsmu. [IpakTudeckast paboTa 1o

0.5




(anroputmel JPEG, MP3)"

CKopocCTh Tiepe1aun JaHHBIX

ITomexoycTONYMBBIE KOJBI

[TpakTrueckas paboTa mo Teme

9 | . | 1
[TomexoycToiunBEIE KOJIBI
Cucrembl. KOMIIOHEHTHI CHCTEMBI U UX

10 B3anmojeiicTBue. CucTeMHBbIH 3D PeKT. 1
YnpasneHnue Kak nH(OOpPMalnOHHBIN
npouecc. O0parHas CB3b

11 Mogenu u MoaeTUpOBaHUE 1

12 ['padwr 1

13 Pemenue 3a1a4 ¢ moMoIsio rpagos 1

14 JepeBbs 1

15 OCHOBBI TEOPUH UTD 1
[TpakTuueckas pabota mo teme "Ilonck

16 BBIUTPBIIIHON CTPATETUU B UTPE C 1
noJiHoM nH(popmanmen”

17 CpencTBa HCKYCCTBEHHOTO MHTEIUICKTA 1
[IpakTuueckas pabora o Teme

18 "CpencTBa HCKYCCTBEHHOTO 1
uHTENIeKTa"
dopmanuzaiys MOHATHS alTOPUTMA.

19 MammuHa TelOpHUHra KaK yHUBEpCaabHas 1
Mozelb Beruucienuil. Tesuc Yépua—
TrropuHra
[TpakTuueckas pabota mo Teme

20 "CocraBiieHHE MPOCTOU MPOrpaMMBbl 1715 1
MamuHbl Teropunra"

21 Mamuna [Tocra

22 Hopwmansnsie anropudmer Mapkosa 1
ANTOPUTMUYECKH HEpa3peIIMMbIe

93 3a/a4yd. 3a/1a4a OCTaHOBA. 1
HeB03MOKHOCTh aBTOMaTHYECKON
OTJIAJKU TIPOTPaMM

24 CnoXHOCTb BBIYHCIIECHUI 1
ITouck mpoCThIX YKCelT B 3aJaHHOM

25 JMaTia30He ¢ TOMOIIBIO AITOPUTMA 1
«pernrero IparoceHar

26 [TpakTuueckas pabota mo Teme "Tlonck 1
IPOCTBIX YKCEN B 3a/IaHHOM Jluana3zoHe"

27 MHoropa3psiIHbIE IIeNIbIE YHCIIa, 3aa4l 1




JUIMHHOU apu(METHKH

28

[IpakTrueckas paboTa Mo Teme
"Peann3anys BEIYUCIEHUN C
MHOTOpPa3psAIHBIMUA YHCIaMK"

29

CrnoBapu (accoluMaTUBHBIE MACCHUBHI,
0oTOOpaXkeHus ). X31I-TabJIUIIbI.
[Toctpoenue anhaBUTHO-YACTOTHOTO
CJIOBaps IS 33/IaHHOTO TEKCTa

30

[IpakTuyeckas pabora o Teme
"TlocTpoenue anhaBUTHO-4ACTOTHOTO
cioBaps 715 3aJaHHOIo Tekcra'

31

AHanu3 TeKCTa Ha €CTECTBEHHOM S3BIKE.
Brigenenne nmocieioBaTeILHOCTEH 110
nrabiaony. PerynspHbie BRIpaKCHHUS.
YacToTHBRIN aHATN3

32

33

[IpakTrueckas paboTa mo Teme "AHanu3
TEKCTa Ha €CTECTBEHHOM sI3bIKe"

Crexu. AHanu3 NpaBUIILHOCTH
CKOOOYHOT'O BBIpKCHUS

34

Brraucnenue apugmernaeckoro
BBIPpAXXCHUA, 3aAlIMCAHHOT'O B
noctukcHou hopme

35

36

37

[IpakTuyeckast pabota o Teme
"Beruucnenue apupmMeTuaeckoro
BBIPpAXXCHUA, 3AlIMCAHHOT'O B
noctdukcHor popme"

Ouepenu. Vicrionb3oBaHue ovuepeu AJis
BPEMEHHOT'0 XpaHEHUS JaHHBIX

[IpakTrueckas paboTa Mo Teme
"Ucnonb3oBanue ouepenn"

38

Hepesbs. Peanusanus nepesa ¢
MOMOIIIBbIO CCBIJIOUHBIX CTPYKTYP.
JBonuHbIe (OMHApHBIE) ACPEBbSI.
[TocTpoeHue aepeBa AJis 3aJaHHOTO
apu(QMETHUECKOTO BBIPAKECHHUS

39

[IpakTuueckast paboTa o Teme
"Ucnonp3oBanue epeBbEB IS
BBIYHUCIICHHSI apH(PMETHIECKUX
BBIpAXECHUI"

40

41

PexypcuBHBIE anroput™Mel 00x0/1a
nepesa. Mcnonb3oBaHuE CTEKa U
odepeau i1 00xoja aepeBa

PexypcuBHBIEC anropuT™Mel 00x0/1a




nepesa. Mcnonb3oBaHue CTeKa U
ouepenu A 00Xo/a 1epesa

42

43

AnroputMmsbl Ha rpadax. [Toctpoenue
MHUHUMAaJIBHOT'O OCTOBHOTO JIepeBa
B3BEIIEHHOTO CBSI3HOTO
HEOPHEHTUPOBAHHOTO rpada

O6xox rpada B rmyouny. O6xox rpada
B IIUPUHY

44

KosnnuecTBo pa3MuHbIX IyTEH MEXIY
BEPLINHAMU OPUCHTUPOBAHHOI'O
AIUKINYecKoro rpaga

45

Anroput™m JlefKCTphl.

46

47

[TpakTrueckas paboTa Mo Teme
"BprunciieHue JUIMHbBI KpaTyaniero
MyTH MEXY BeplIMHamu rpada
(amroput™m JleitkcTpsn)"

Anroputm ®noiiga—Yopiaia

48

49

50

51

3aa4u, pemaemMple ¢ TOMOLIBIO
JUHAMHAYECKOT0 IPOTPaMMHUPOBAHUSA:
BBIYHMCIICHHE PEKYPCUBHBIX (PYyHKIUI

[TpakTuueckast pabota o Teme
"BrruncieHune peKypCcuBHBIX (DYHKIIHH C
MOMOUIbIO JUHAMUYECKOTO
IporpaMMUpoOBaHus"

38,,[[3‘11/1, peuracMbIC C ITIOMOIIBIO
JUHAMHUYCCKOI'O ITPOrpaMMHUPOBAHUA:
MOACUET KOJIMUECTBA BapHuaHTOB

[IpakTuueckas pabora no Teme
"[Toxcuér KoIMYeCcTBA BAPUAHTOB C
MOMOUIBbIO TMHAMUYECKOTO
porpaMmMupoBaHus"

52

3amauu, perraeMbie ¢ TOMOIIBIO
JAUHAMHUYCCKOIro NporpaMMUupOBaHUsA:
3aJ1a4i ONTUMH3AIHN

53

54

55

[TonsaTne o mapagurmax
nporpammupoBaHusi. O030p SI3bIKOB
IPOrPaMMHUPOBAHHUS

[TousTie 06 0OBEKTHO-
OpPUEHTUPOBAHHOM MPOTPAMMHUPOBAHHIH

O0bekThI U Ki1acesl. CBoMicTBA U
METOAbI OOBEKTOB

56

OOBbEKTHO-OPUEHTUPOBAHHBIN aHAIIN3




57

58

59

[IpakTuyeckas pabora o Teme
"Hcnonp30BaHuE TOTOBBIX KJIACCOB B
nporpamme”

Pa3pabotka mporpamm Ha OCHOBE
00BEKTHO-OPUEHTHUPOBAHHOTO MOJIX0/A

[IpakTudeckas padora "Pa3paborka

MIPOCTOM MPOTPAMMBI C UCIIOJIb30BAHHEM
KJ1accoB"

60

Wukancymsuus. [Ipaktuaeckas padota
no Teme "Pa3paboTka kiacca,
MCIOJIb3YIOLIET0 MHKAICYISAIUI0"

0.5

61

Hacnenosanue. [lomumopdusm

62

[TpakTrueckas paboTa Mo Teme
"Pa3paboTka nepapxuu Kj1accoB"

63

Cpenpl ObICTPOI1 pa3pabOTKU IPOrPAMM.
[IpoexTupoBanue nHTEpdeiica
H0JIb30BATENS

64

65

66

[IpoekTupoBanue uHTEpPeiica
M10JIb30BATENS

HMcronp30BaHue TOTOBBIX YIIPABISIEMBIX
AJIEMEHTOB JIJISl TIOCTPOCHUS
uHTepdeiica

[IpakTuueckast pabota o Teme

"Pa3paboTka mporpaMmsl ¢
rpadudyeckum uaTepdeiicom”

67

68

69

H3yueHnne BTOpPOro si3pka
IIPOrpaMMHUPOBaHUS
N3y4eHne BTOPOro si3plka
IIPOrPaMMUPOBAHHUS

OTansl KOMIIBIOTCPHO-MATEMATHYCCKOI'O
MOJCIINPOBaHUSA

70

Juckperusanus npu MaTeMaTH4eCKOM
MOACIINPOBAHUH HCTIPCPBIBHBIX
npoueccoB. MoaenupoBaHKe IBUKEHUS

71

72

73

[TpakTudeckas padoTa 1Mo Teme
"MopenupoBaHue ABUKEHUA"

MonenupoBanue OHOTOTHUECKUX
cucteMm. [IpakTudeckast pabota mo Teme
"MonenupoBaHue OUOIOTHYECKUX
cucrem"

MaremaTtudeckue MOJIEId B SKOHOMHKE.
BreraucnurenbHbIe OKCIICPUMCHTHI C

0.5




MOJICIISIMA

BepostHocTHbie Mmoaenu. [IpakTnueckas
pabora o Teme "Mmutarimonsoe

74 MOJIEJTMPOBAHHUE C TOMOUIBIO0 METO A 05
MonTte-Kapino"
75 KomMrmbroTepHoe MOICTMPOBAHUE CHCTEM
yIpaBiIeHUS
76 OO0paboTka pe3yIbTaTOB IKCIICPUMEHTA
77 TaGmuunble (pensIuoHHbIC) Oa3bl
JAHHBIX
[owuck, copTupoBKa U GUIBTPALUSL
78 JAHHBIX. 3aIPOCHI HA BBIOOPKY JTaHHBIX.
3anpocsl ¢ mapameTpamu.
Brruncisiembie mosisi B 3arpocax
79 [IpakTuueckas padbora no teme "Pabora 1
C TOTOBOI 6a30i1 naHHBIX"
MHuorotabnuunbie 6a3bl JaHHBIX. THIIBI
80 cBs3el Mexy TabnuiiamMu. BuenHui
ko4, IlenocTHOCTh 0a3hl JaHHBIX
[TpakTiueckas pabota mo Teme
81 "Pa3paboTka MHOTOTaOINYHOM Oa3bI 1
NaHHBIX"
82 3anpockl K MHOTOTA0IHYHBIM 0a3aM
TAHHBIX
[IpakTuueckas pabora o Teme
83 "3anpockl K MHOTOTA0IMYHOM 0aze 1
TaHHBIX"
84 S3bIK ynpaBieHust gaHabiMu SQL
[IpakTuueckast pabora no Teme
85 "YrpaBiaeHue JaHHBIMH C TIOMOIIIBIO 1
s3bika SQL"
86 Hepensunonnsie 6a3b! JaHHBIX.
DKCIEPTHBIE CUCTEMBI
87 HNHTepHET-IPHIIOKEHUS
[ToHsATHE O CEpBEPHOM U KIMEHTCKOU
88 qacTsx caiita. TeXHONIOTHS «KITHEHT —
cepBep», €€ TOCTOUHCTBA U HEIOCTATKH
89 OcHoBbl si3p1ka HTML
90 [TpakTuueckas pabota mo Teme 1
"CozniaHue TeKCTOBOM BeO-CTpaHUIIbI"
91 OcHosbl si3p1ka HTML
92 OcHogsl s361ka HTML




93

[IpakTuyeckas pabora o Teme
"Co3nanue BeO-CTpaHHIIbI,
BKJIFOYAIOLIEN MYyJIbTUMEIUIHBIC
00BEKTHI (PUCYHKHU, 3BYKOBbIE JaHHBIE,
BHJ1€0)"

94

95

96

OCHOBBI KaCKaaHbIX Ta6JII/IL[ CTI/IJ'IGIZ
(CSS)

[TpakTuueckas pabota o Teme
"OdopmieHue CTpaHHIIBI C TOMOIIBIO
KacKaJIHbIX Ta0muL cTuiieii"

Cuenapuu Ha s3biKe JavaScript

97

Cuenapuu Ha s3b1ke JavaScript

98

®dopMbI Ha BEO-CTpaHUIIC

99

100

[IpakTuueckas pabora no Teme
"ObpaboTka qaHHBIX (HopM"

Pazmenienue BeO-caiiToB. Ycmyra
XOCTHHTA. 3arpy3ka ¢aiioB Ha CalT

101

102

Kanpuposanue. Mcnpasienue
nepcneKkTHBsl. ['ucrorpamMma.
Koppekuust ypoBHel, KOppeKLus 1BeTa.
ObeciBeunBaHNE LBETHBIX
N300paKeHHH

BBoj n300pakeHuii ¢ UCTIOIH30BAHHEM
Pa3JINYHBIX IIUPPOBBIX YCTPOUCTB.
[IpakTudeckas pabora 1mo Teme
"O6pabotka nudpossix Gpororpaduit”

0.5

103

Perymb. Pabora ¢ obnactsamu.
Ounbtpsl. [IpakTudeckas padora 1o
teme "Perymb nudpoBsix dpoTorpaduii”

0.5

104

105

106

MHorocinoiiHble H300paXeHUs.
TekcroBbie cnon. Macka cios. Kananel.
CoxpaHeHHe BbIIETIEHHON 001acTi

[TpakTrueckas paboTa Mo Teme
"MHorocoiHbIe H300pakeHus"
[ToaroToBKa MILTFOCTpAIIM /17151 BEO-

caiftoB. [IpakTuueckas pabora o Teme
" AHMMHpPOBaHHbIE U300paxeHus"

0.5

107

Bekropnas rpaduka. Bekropuzarms
PacTpOBBIX U300PAKEHHI

108

109

[IpakTHueckas padboTa 1o Teme
"BekropHas rpaduka"

HpI/IHHI/IHbI INOCTPOCHHA U




PEaaKTUPOBAaHUS TPEXMEPHBIX MOJEIEH
[IpakTrueckas paboTa Mo Teme
110 "Co3aHue MpOCThIX TPEXMEPHBIX 1 1
monenen"”
111 Cerounsie Mmoaenu. Marepuasl 1
112 [TpakTuueckas paboTa no Teme 1 1
"Cetounbie Moaenun"
113 MonenupoBaHie HCTOUHUKOB 1
ocseleHus. Kamepsl
114 [IpakTuyeckast pabota o Teme 1 1
"Pennepunr"
115 AnnutuBHBIE TeXHOJI0THH (3D- 1
MIPUHTEPHI)
116 [TonsiTue o BI:IpTyaanoﬁ PEaNbHOCTH U 1
JIOTIOTHEHHOM peanbHOCTH
ig;- PesepBHOe Bpems 20
OBILIEE KOJIMYECTBO YACOB I10 0 36.5
I[MPOT'PAMME 136

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Mudpopmaruka (B 2 yacTsx); yriayonennoe o0yuenue 10 knacc/ Ionsikos
K.1O., Epemun E.A., O011ecTBO ¢ OrpaHUY€HHON OTBETCTBEHHOCTHIO
«BMHOM. JlabopaTopus 3HaHUI»; AKIMOHEpHOE 001ecTBO «M31aTeNnbCcTBO
«IIpocBenieHue»

e npopmaruka (B 2 yacTsx); yriayosennoe odyuenue 11 knacc/ Ilonsikos
K.1O., Epemun E.A., OO11iecTBO ¢ OrpaHMuE€HHON OTBETCTBEHHOCTHIO
«BHOM. JlabopaTopus 3HaHMi»; AKITMOHEpHOE 0011ecTBO «M31aTenbcTBO
«IIpocBenienue»

e Kanmunun M. A. Undpopmatuka: yriyOieHHbIA ypOBEHb: 3aJaUHUK-TIPAKTUKYM
st 10—11 knaccos / M.A. Kanunaun, H.H. Campinkuna, I1.B. Bouapos. — M.:
bunowm;

o JIaGopatopus 3Hauwmii, 2014. — 247 c. — (®I'OC). — URL: https://files.Ibz.ru/

authors/informatika/8/kal-zp10-11.pdf

o Cambuikuna H.H. Mudpopmartuka: 8—11 kiaccel: mpakTUKyM /

H.H. Cambuikuna, M.A. Kanuaun, A.A. Canaxosa, B.B. Tapanara. — M.:
[Ipocsewmenne, 2023. — 157 ¢

o lllep0Oa A.B. [IporpammupoBanue Ha Python: nepeeie maru. — M..:

Jlaboparopus 3uanuii, 2022. — URL: https://pilotlz.ru/books/276/11128/




METOINUYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

1. Uadopmatuka (yrmyOnaeHHbIN ypoBeHb). Peanuzanus tpeboBanuit @I'OC
CpemHero o01Iero oopa3oBaHus: MeToarndecKkoe mocoodue myist yuurens / [H.H.
CambuikuHa]. — M.:@I'BHY «MHCTUTYT cTpaTeruu pa3BUTHs 00pa30BaHUsD,
2023 — 226 c. : ui.

2. MonskoB K.}O. Madopmartuka. 1011 xnaccel. ba3oBslii u yriyOaeHHBIHI
ypoBHU : Metoanueckoe nocodue / K. 0. [onskos, E. A. Epemun. — M. :
BMHOM. JlaGoparopus 3nanuii, 2016 — 128 c. :u.

3.IlonsaxoB K.1O., Epemun E.A. Undpopmatuka. Metoauueckoe nmocodue: 10-
11 xnaccel. ba3oBblii U yriyOaeHHBINH YPOBEHB

4. Kanmunaun, CampiikuHa: Mapopmatuka. 10-11 kmaccel. YrmyOaeHHbIN
ypoBenb. Metoanueckoe mocodue. ®I'OC. IIpocsemenne/bunom, 2015 T.

IHNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
https://kpolyakov.spb.ru/school/ege.htm

https://xn----7sbbfb7a7aej.xn--
plai/informatika_10 136 pol/informatika_plan_zanytii_10 136 pol.html
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