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PABOYAS ITPOTPAMMA

1o yueoHomy npeamery «MHpopmaTrkay

(yriryOJIEHHBIN YPOBEHb )
10-11 ximacc

CocraBnena B cootBercTBUM ¢ DenepanbHol paboyeit mporpaMMon CpeHEro O0IIeTo
oOpazoBanus 1o npeamery «MHbopmaTukay yriryOJIeHHBIH YPOBEHb.

2025 1.



IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma no undopmatuke (yriryoJ€HHBINH ypOBEHb) HA YPOBHE CPEAHETO OOILEro
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE TPEOOBaHUU K pe3yJibTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeILHOM MPOTrpaMMBbI CpeIHETo 00IIero oOpa3oBaHus, npeactaBieHHbIX B I'OC
COO, a takxe (penepanbHOM pabouei MporpaMMbl BOCIIUTAHHUS.

IIporpaMMa mo uHpoOpmaTtuke Ha€T NPEACTaBICHHUE O LENAX, OOIIed cTpaTeruu
oOy4eHHsl, BOCHUTAHUS W Pa3BUTUSA OOyYarOUIMXCsl CPEICTBAMHM Y4e€OHOro mpeaMeTra
«MHpopmarukay Ha yriiyOJIEHHOM YpOBHE, YCTAHABIMBAET O0O0sA3aTEIbHOE MPEAMETHOE
coJiepKaHue, MPENyCMaTPUBAET €ro CTPYKTypHpPOBAaHUE IO paszeiaM M TemaM Kypca,
OlpesieNsieT paclpeiesieHue €ro mno kiaccaMm (rojaM HU3y4eHus), Aa€T INpUMEPHOE
pacnpeziesieHue y4eOHbIX 4acoB 0 TEMATHUYECKUM pas3jesiaM Kypca U PEKOMEHIYEMYIO
(MpUMEpHYI0) TMOCJIEN0BATEIbHOCTh HX HW3YYEHUSI C YUYETOM MEXKIPEAMETHBIX U
BHYTPHUIPEIMETHBIX CBSI3€H, JIOTMKA y4eOHOTO mpouLecca, BO3PACTHBIX OCOOEHHOCTEH
00yyJarommxcs.

[IporpaMMa 1o uH(pOpMaTUKE OMNpeAeaseT KOJIWYECTBEHHbIE M KAaueCTBEHHbBIE
XapaKTEepPUCTUKU y4eOHOTO Marepuana A KaXIOoro rojaa M3ydyeHus, B TOM YHUCIE IS
COJZIEPKATEJIbHOTO HAIOJIHEHUS] PAa3HOro BUJA KOHTPOJS (MPOMEXKYTOYHOW arTecTaluu
o0y4JaronMxcsi, BCEPOCCHMCKUX MMPOBEPOYHBIX padOT, TrOCYIapCTBEHHOHM HTOrOBOM
arrectauuu). llporpamma mno wuHpopMaTHKe SBISETCS OCHOBOW JUISI COCTaBIICHUS
aBTOPCKHUX YYEOHBIX MporpaMM M YYEOHHMKOB, IIOYpOUHOrO IUIAHUPOBAHUSA Kypca
YUHUTEIIEM.

NudopmaTuka B cpegHeM o01eM 00pa30BaHUH OTPAXKAET:

CYILIHOCTh MH(OPMATUKHU KaK HAYyYHOW TUCHUIUIMHBI, U3YyYarolie 3aKOHOMEPHOCTH
NPOTEKaHUsI ¥ BO3MOXHOCTU aBTOMAaTH3alul MH(POPMALIMOHHBIX IPOLIECCOB B PA3IUYHBIX
CUCTEMAX;

OCHOBHBIE 00JIaCTU NMPUMEHEHHsSI MH(POPMATHKH, MPEXK]E BCEro MH(OpPMAIMOHHbIE
TEXHOJIOTHH, YIIPABJICHHUE U COLIMATBHYIO cepy;

MEXIMCIUIUIMHAPHBINA XapakTep UHPOPMATUKU U HH)OPMALIMOHHON JeSITEIbHOCTH.

Kypc wuHpopmatuku [uis ypoBHS CpegHero ooOmero oOpa3oBaHHs —SBIISETCA
3aBEpPIIAIOIIMM  JTAallOM HENPEpPhIBHOM MOJATOTOBKM  oOOydwaromuxcsi B o0nacTu
uH(popMaTUKU W HMH(POPMALMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTHM, OMUpAETCs Ha
coJiepkaHue Kypca HMH()OPMATHKH YPOBHS OCHOBHOTO OOIEro oOpa3oBaHHs U OIBIT
MOCTOSTHHOIO MPUMEHEHHS HWH(POPMAlMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUH, AT
TEOPETUUECKOE OCMBICIIEHNE, HHTEPIPETALIMIO U 0000LIEHHE 3TOTO OIBITA.

Pe3ynbrarel yriyOn€HHOro ypoBHs M3ydeHHsl yueOHoro npeamera « MHpopmaTrukay
OpPUEHTHPOBAHBI HA MOJIYYEHUE KOMIIETEHTHOCTEN I MOCIEAYIOIIENH MPOPeCcCuOHAIBHON
JESTENHPHOCTH KaK B paMKaxX JaHHOW TPEIMETHOW 00JacTH, TaK U B CMEXKHBIX C HEH
obnactsix. OHM BKJIIOYAIOT B ceO0s:

OBJIAJICHUE KJIFOYEBBIMU MOHATHSIMH M 3aKOHOMEPHOCTAMHM, HA KOTOPBIX CTPOUTCS
JaHHas TpeAMeTHas 00JlacTh, pAclO3HABAHME COOTBETCTBYIOIIMX WM TMPU3HAKOB H



B3aMMOCBSI3€M, CMOCOOHOCTh JIEMOHCTPUPOBATH PA3IMYHBIE MOAXOABl K H3YUYEHUIO
SABJICHUM, XapaKTEPHBIX JJI U3y4aeMOU NMpeIMeTHON 00JIacTH;

YMEHUE PellIaTh TUIIOBbIE MPAKTUYECKUE U TEOPETUUECKHUE 3a/1a4M, XapaKTepHbIE s
MCIIOJIb30BaHUs METOJIOB M MHCTPYMEHTapUs JaHHOU MPpeIMETHOM 00IacTH;

HaJU4Ue TPEJCTABICHUN O JaHHOW MPEJIMETHOM 00JIACTH KaK IICJIOCTHOM TCOPUH
(COBOKYITHOCTH T€OPHH), OCHOBHBIX CBSI3SX CO CMEKHBIMU O0JIACTSIMU 3HAHUI.

B pamkax yriayOn€HHOro ypoBHS H3ydyeHHUS UHGOPMATUKUA OOecrneynuBaeTcs
LeJICHANPABJICHHAs] MOJArOTOBKA OOYy4arolUXcsl K MPOJOJDKEHHIO O0pa3oBaHUs B
OpraHu3alusIX NpoPecCHOHANIBHOIO 00pa30BaHus M0 CIEHUATBHOCTSIM, HEMOCPEACTBEHHO
CBS3aHHBIM C IU(POBBIMU TEXHOJOTHUSAMM, TAaKUM KaK TMpOTpaMMHAas HWHXXCHEpUs,
uH(popMaIMoHHasi 6€30MacHOCTb, UH(POPMAIIMOHHBIE CUCTEMbI U TEXHOJIOTUH, MOOWIIbHbBIE
CUCTEMBI U C€TH, OONbIINE AaHHbIE U MAIIMHHOE OOy4YEHUE, MPOMBILUICHHBIA UHTEPHET
BEIICH, NCKYCCTBEHHBI HHTEJUIEKT, TEXHOJIOTUH OECTIPOBOJHON CBS3H, POOOTOTEXHUKA,
KBaHTOBBIE TEXHOJIOTMH, CUCTEMBI PACIpPEACIIEHHOIO peecTpa, TEXHOJIOTMU BUPTyaIbHON
Y JOIIOJTHEHHOM peabHOCTEM.

OcHoBHas 1enp u3yyeHus:i yueOHoro mnpeamera «MHpopMaTukay Ha yriiyOJI€HHOM
YpOBHE cpeAHero oOmiero oOpa3oBaHusi — oOecreYeHue JajbHEWIEero pa3BUTHUS
MH(OPMALIMOHHBIX KOMIETEHIINN 00YyYaroIerocsi, ero rOTOBHOCTU K KH3HU B YCJIOBHSX
pa3BUBaroIIerocs HH(YOPMAIMOHHOTO O0IIEeCTBa W BO3pacTalolleldl KOHKYPEHLHMH Ha
peiHKe Tpyaa. B cBsizu ¢ stuMm usydenue uHpopmatuku B 10—-11 kjmaccax JOJKHO
00€eCIeyunTh:

c()OPMUPOBAHHOCTh ~ MHUPOBO33PEHHS, OCHOBAaHHOIO Ha TIOHMMaHUU  POJIU
uH(hOpPMATHKH, WHOOPMAITMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJOTUHA B COBPEMEHHOM
OOIIIECTBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMUUYECKOTO MBIIIJICHUS;

c(OpMHUPOBAHHOCTh YMEHHMI pa3zinyaTh (aKThl U OLIEHKH, CPAaBHUBATh OLIEHOYHbBIE
BBIBOJIbI, BHUJIETb HMX CBSI3b C KPUTEPUSIMU OLICHUBAHUS U CBS3b KPUTEPUEB C
ompene€éHHON CHCTEeMOM IIEHHOCTEW, TMPOBEPSATh Ha JIOCTOBEPHOCTH M 0000IIaTh
uHpopMaImio;

c(OpMHUPOBAHHOCTh MPEJCTABICHUN O BIUSHUM MH(DOPMAIMOHHBIX TEXHOJIOTMM Ha
’KU3Hb 4YeJoBeKa B  OOLIECTBE, NOHUMAHUE COLMAIBHOIO, 3IKOHOMHYECKOIO,
MOJINTUYECKOr0,  KYJbTYPHOIO, IOPUAUYECKOTO, MPUPOJHOrO, APrOHOMHYECKOIO,
MEAMIMHCKOIO U (PU3HOJIIOTMYECKOT0 KOHTEKCTOB HH()OPMALIMOHHBIX TEXHOJIOTUH;

OPUHATHE TPABOBBIX M HJTUYECKUX ACMEKTOB HWH()OPMAIMOHHBIX TEXHOJOTHMH,
OCO3HAaHHE OTBETCTBEHHOCTH JIIOJCH, BOBJIECYEHHBIX B CO3JAaHUE U HCIIOJIb30BaHUE
MH()OPMAIMOHHBIX CUCTEM, PAaCIPOCTPAHEHHUE NH(POpMALIUK;

CO37aHUE YCIOBUM JJii pa3BUTHUS HABBIKOB Yy4eOHOM, TIPOEKTHOW, Hay4dHO-
UCCIIEJIOBATEILCKOM M TBOPYECKOM JIE€ATEIBHOCTH, MOTHUBALMU OOYyYaromMXcs K
CaMOpPa3BUTHIO.

B copepxanun yuebHoro mnpeamera «WHopmMaTuka» BBIAENSAIOTCS YEThIpE
TEMATUYECKUX pa3ziena.



Paznen  «lludpoBasi rpamMOTHOCTB» TIOCBAIIEH  BOIIPOCAM  YCTPOMCTBA
KOMITBIOTEPOB M JPYTUX AJIEMEHTOB IU(POBOr0 OKPYKEHMsI, BKIIOYAsl KOMIIbIOTEPHbBIE
CETH, MCIOJb30BAHUIO CPEACTB ONEPALMOHHON cHUCTeMBbI, padore B cetu MHTepHET u
MCIIOJIb30BaHUIO0 HHTEPHET-CEPBUCOB, HHPOPMAIIMOHHOM 0€301acHOCTH.

Paznen «Teoperuueckue ocHOBbI MHPOPMATUKH» BKIIOYACT B CeOsl MOHATHIHBIN
anmapaT  MH(QOpPMATUKH,  BONPOCHl  KOJAWPOBAHMS  WHGPOpPMALMU,  HU3MEPEHUS
UH(OPMAIIMOHHOTO O00BbEMA JaHHBIX, OCHOBBI alNreOpbl JOTUKKM MU KOMIIBIOTEPHOIO
MOJEIUPOBAHU.

Pa3nen «AJaropurtMbl W NPOrpaMMHPOBAHMeE) HAIpaBlI€H Ha pPa3BUTHE
QITOPUTMHUYECKOIO MBILUIEHHS, Pa3pabOTKy alrOpuTMOB M OLIEHKY HX CJIOXHOCTH,
(opMuUpOBaHHE HABBIKOB peald3allud MporpaMMm Ha A3bIKAX I[POrpPaMMHUPOBAHMS
BBICOKOT'O YPOBHS.

Paznen «MHdopManmoHHbIe TEXHOJOIMM» IIOCBAIIEH BOIIPOCAaM IPUMEHEHUS
MHPOPMAIIMOHHBIX ~ TEXHOJIOTWM, peajJu30BaHHBIX B MPHUKIAJHBIX MPOTPaMMHBIX
OPOAYKTaX W MHTEPHET-CEPBUCAaX, B TOM 4YHMCIE B 3aJayax aHaJIu3a JaHHBIX,
UCII0JIb30BAHUIO 0a3 JAaHHBIX W AJNEKTPOHHBIX TaOIMI] AJIs1 PEIICHUs] PUKIIAIHBIX 3a/1a4.

B npuBenénHoMm panee coaepkaHuu ydeOHoro mnpeamera «MHpopmatukay
KYpPCUBOM BBIIEJICHBI JIONOJHUTEIbHBIE TEMbI, KOTOpPbIE HE BXOJAT B 0053aTENIbHYIO
nporpamMmy OOy4YeHUs, HO MOTYT OBITb MPEAJIOKEHbl I H3YYEHHsS OTIECIbHBIM
MOTHBHUPOBAHHBIM U CIIOCOOHBIM 00YYaroIIUMCH.

VYriyOn€éHHbli  ypoBeHb  M3ydeHHMs] ~ MHPOPMATHKM  PEKOMEHIyeTcs s
TE€XHOJOTUYECKOr0 NPO(UIIsi, OPUEHTUPOBAHHOIO HA WHXKEHEPHYIO U MH(POPMALIMOHHYIO
cdepbl IeATeNbHOCTH. YTIyOJIEHHBIM YpOBEHb U3Yy4EHHS HHPOPMATHKU OOECIICUMBACT:
HOJArOTOBKY OOy4YaloIIMXCsl, OPUEHTHPOBAHHBIX HA CHEUUAIBHOCTH B  00JIaCTH
MH(POPMAILIMOHHBIX TEXHOJIOIMM U MHKEHEPHBIE CHEIUAIIBHOCTH, YYaCTUE B MPOEKTHOU U
UCCIIENOBATEIbCKON  JIESITENBHOCTH, CBA3aHHOW C COBPEMEHHBIMU HAIIPaBICHUSIMU
oTpaciau UH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTMH, NOJATOTOBKY K YYacTHIO B
oNUMIHNaAax u caaue EquHoro rocy1apcTBEHHOI0 SK3aMeHa Mo MH(pOpMaTHKe.

[TocnenoBarenbHOCTh M3Y4YEHHUS TEM B IpejAesiaX OAHOro roja OOyueHHUS MOMKET
ObITh HM3MEHEHAa MO YCMOTPEHHUIO YYMTENs IMpU MOATOTOBKE paboyeil mporpamMmbl U
NIOYPOYHOTO IIJIJAHUPOBAHHSL.

Oo011ee 9nCiIo 4acoB, pEKOMEHIOBAaHHBIX I U3yueHUs: nH(popMaTuku — 272 yaca: B
10 kmacce — 136 yacoB (4 yaca B Hezento), B 11 kiacce — 136 vacoB (4 yaca B HEJIEINIO).



COIEPKXAHUE OBYYEHUA
10 KUIACC

Hu¢poBas rpaMOTHOCTH

TpeGoBaHus TeXHWKH OE30MMACHOCTH M THTHMEHBI MPU pabdoTe C KOMIBIOTEPAMHU U
JIPYTUMU KOMIIOHEHTaMU IIU(GPOBOTO OKPYKEHHUSI.

[IpuHunBl paboThl KOMIIBIOTEPOB M KOMIIBIOTEPHBIX CHCTEM. ApXUTEKTypa (oH
Heitmana. ABTOMaTM4e€CKO€ BBIIIOJIHEHUE MPOrpamMMbl Mporeccopom. OmnepaTuBHas,
MOCTOSIHHAsT ¥ JOJATOBpeMeHHas mnamsATb. OOMEH [JaHHBIMHU C TIOMOIIBIO IIWH.
KonTposuiepsl BHEIIHUX yCTPOUCTB. [IpsAMoit JOCTyN K maMsTH.

OcCHOBHBIE TEHACHUMU pa3BUTHUS KOMIIBIOTEPHBIX TexHoOJorui. I[lapamnenbHbie
BbIUKCIICHUsA. MHoromnpoueccopHbsie cuctembl. CynepkoMnbloTephl. PacnpenenéHHbie
BBIYUCIIUTEIbHBIE CUCTEMbl U 00paboTKa OOJBIIMX JaHHBIX. MoOWIbHBIE IU(POBHIE
YCTpOMCTBA M HX POJIb B  KOMMYHHKAIUAX. BCTpPOCHHBIE  KOMIIBIOTEPHI.
MukpokoHTposuiepbl. PoOoTH3npoBaHHBIE PON3BOICTBA.

[IporpammHoe oOecrieueHHe KOMIBIOTEPOB W KOMIIBIOTEPHBIX cHUCTEM. Bumbl
OporpaMMHOro obecrniedeHuss MW UX HazHaueHue. (OCOOEHHOCTHM MPOrpPaMMHOIO
oOecrieyeHuss MOOMIBHBIX ycTpoicTB. IlapamnenbHoe nporpammupoBanHue. CHCTEMHOE
nporpaMMHoe oOecneuenre. OnepaluoHHbIE CUCTEMBI. Y TUIUTHL. J(paliBepbl yCTPOICTB.
WNHcTamismus 1 IeMHCTAIUISAIUS TPOTPaMMHOTO 00eCTIeUeHUSI.

daiinoBble cUCTEeMBbl. [IpUHIUIIBI pa3MeEIIeHUsT W HMEHOBaHHS (ailJioB B
nojaroBpeMeHHor naMatu. [llabnousl 11t onucanus rpymi (haiaos.

[Iporpammuoe oOecneuenue. JIuiieH3UpOBaHWE MPOrPAMMHOIO OOECIEUEHUSI U
mudpoBbiX pecypcoB. IlpompuerapHoe u cBOOOJHOE MpPOrpaMMHOE OOECIeUeHuE.
KoMmMmepueckoe M HEKOMMEpPYECKOE HCIIOJIb30BAaHUE MPOTPAMMHOIO OOECIeYeHUs: H
mupoBeIX  pecypcoB.  OTBETCTBEHHOCTb, YCTaHaBIMBaeMas  3aKOHOJATEIbCTBOM
Poccuiickoit denepannu 3a HEMPaBOMEPHOE UCTOIB30BAHUE MPOrPaMMHOI0 00ecTieUeHus
1 U (POBBIX PECYPCOB.

[IpyHUMOBI [OCTPOEHUST W annapaTHbIE KOMIIOHEHTbl KOMIIBIOTEPHBIX CETEH.
CereBbie npoTokonbl. Cerb MHTEpHET. Anpecanust B cetn MHTepHeT. 1IpoTOKOIBI cTEeka
TCP/IP. CucteMa TOMEHHBIX UMEH.

Paznenenme IP-cetm Ha moxacetm ¢ moMomplo Macok noxacerer. CereBoe
agMuHucTpupoBanue. [lolydeHue JaHHBIX O CETEBBIX HACTPOMKaxX KOMIIbIOTEpA.
[IpoBepka HanuuMs CBSA3U € y370M ceTu. OnpeieIeHne MaplipyTa ABUKEHUS TaKETOB.

Bunb! nestensnoctu B cetu MuTtepner. Cepuckl UnTepHeTa. ['eonndopmanmonnbsie
cUCTeMbl. [ €0JIOKAIlMOHHBIE CEPBUCHI PEAIHHOTO BpPEMEHHU (Hampumep, JIOKaIus
MOOWJIBHBIX TeIe(OHOB, OIpEJEICHUE 3arpy>KEHHOCTH aBTOMArucTpalieil), UHTEPHET-
TOPTOBJIIsA, OPOHUPOBAHUE OUICTOB U TOCTHHMII.

l'ocynmapcTBeHHBIE 3JEKTpPOHHbIE cepBUCHI W yciuyrd. CouuanbHble CEeTH —
opraHu3alys KOJUICKTUBHOTO B3aMMOJICUCTBUS M oOMeHa JaHHbIMH. CEeTeBOM ASTHKET:



npaBujia TOBeIeHUs B KuOeprnpocTtpaHcTBe. [IpoOirema NOUIMHHOCTH TOJY4YEHHON
uHopmanu. OTKpBITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHbIE W SKOHOMHMYECKHE YIpO3bl, CBSI3aHHBIE C HCIIOJIb30BAaHUEM
MH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX ~ TexHoJoruid.  OOmme  mpoOiemMbl  3alUThI
uHdopmaruu u uHbopMaImoHHon Oe3omacHocTu. CpeacTBa 3ammThl MHGOPMAIMH B
KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETSAX M aBTOMAaTU3UPOBAHHBIX HH(DOPMAILIMOHHBIX
cucremax. [IpaBoBoe obOecneueHre nHOOPMAIIMOHHONW 0€30MacHOCTH.

[IpenoTBpanieHue HECAHKIMOHUPOBAHHOIO JIOCTYyNa K JIMYHON KOH(PUACHIIMAIbHON
uHpOpMAIH, XpaHALICCs Ha MEPCOHATLHOM KOMIBIOTEpPE, MOOMIBHBIX yCTPOMCTBAX.
BpenonocHoe mporpamMMmHOe oOecredeHHue U CrnocoObl OOpbOBI ¢ HUM. AHTHUBHPYCHBIC
nporpammel. OpraHusanusi JIMYHOrO apxuBa HH(opmanuu. PesepBHOe KonmupoBaHUE.
[TaponbHas 3amura apXusa.

MudppoBanne manHpix. CuMMeTpuuHble W HecMMMeTpuuHble muUPsL. [udps
npocroit 3amensl. [udp Lesaps. [Hudp Bmwkenepa. Anropurm mmdpoBanus RSA.

Teopernueckue 0CHOBbI HHPOPMATUKH

Nudopmanus, nanueie u 3Hanus. UupopmanmoHHbie mpoueccsl B MpUpojie, TEXHUKE
U OOLIECTBE.

HenpepeiBHBIE W JUCKpPETHBIE BEIMYMHBI M curHaibl. HeoOxomumocThb
JTUCKPETU3AINKA MHPOPMAIIUU, TIPEAHA3HAYECHHOM i1l XpaHEeHHUs, Tepeaun U 00padOTKU B
U(PPOBBIX CUCTEMAX.

JIBonuHoe koxaupoBaHue. PaBHOMEpHBIE U HEpaBHOMEpHbIE KOABI. JlexoaupoBaHue
COOOIICHMH, 3alMCaHHbIX C TIOMOLIBI0 HEPABHOMEPHBIX KOAOB. YcioBue DaHo.
[TocTpoeHrne OJHO3HAYHO JEKOAUPYEMBIX KOJIOB C IOMOIIBIO JepeBa. EauHuIbI
U3MEpEeHMsI KoJudecTBa HHpopManuu. AJpaBUTHBIA MNOAXOJ K OLEHKE KOJIWYECTBa
uHpopMarmm.

Cucrembl cuucienus. Pa3BépHyTas 3anUCh UENbIX U APOOHBIX YHCEI B MO3UIIMOHHON
cucreme cuncienus. CBOMCTBa MO3UIIMOHHOM 3aITUCH YHCIIA: KOJTHYECTBO (P B 3aMUCH,
OPU3HAK JIEIMMOCTH 4YHMCJIa HAa OCHOBAaHHME CHCTEMBI CUUCIEHHUSA. AJTOPUTM NEPEBOJA
Lenoro uyuciaa u3 P-MYHOM CUCTEMBI CUHCIEHUS B JECATHYHYIO. AJTOPUTM IEpPEBOJA
KOHEYHOM P-nuHO#l npoOu B JecATUYHYIO. AJITOPUTM TMEpeBOAa LIEJOTr0 4Hcia U3
JECATUYHON cucTeMbl cuucienus B P-nunyto. IlepeBon koHeuHOM AecsITUUHON apodu B P-
WYHy10. J[BOMYHas, BOCBMEpPUYHAs M LIECTHAAUATEPUYHAS] CHCTEMBbI CUHUCIICHHS, CBS3b
MEXIy HHUMH. ApupMeTHYecKHe oOIepalud B TMO3UIMOHHBIX CHUCTEMaX CYHCICHUS.
Tponynas ypaBHOBELIEHHAas CHCTEMa CYHUCIECHMS. JIBOMYHO-AECCATHUYHAS CHCTEMA
CUMCIICHHUS.

KomgupoBanue texcroB. KoaupoBka ASCII. OpnoOalitHbie koAupoBKU. CTaHOapt
UNICODE. Koauposka UTF-8. Omnpenenenue uHOOPMAIMOHHOTO O0BEMA TEKCTOBBIX
COOOILIEHUH.

KoaupoBanue uzobpaxenuil. OueHka HWH(GOPMALMOHHOIO 00bEMA TrpapuuecKux
JAHHBIX TIPU 33JaHHBIX Pa3pelleHUU U TIyOHHE KOJIMpoBaHUs 1BeTa. L[BeToBbIE MOaeNH.
BextopHoe koampoBanue. Popmatsl Tpaduueckux ¢ainoB. Tpéxmepnas rpaduka.



®pakTanbHas rpaduka.

Koauposanue 3Byka. Ouenka mH(pOpManmoHHOro o0bEMa 3BYKOBBIX JaHHBIX MpU
3aJJaHHBIX YaCTOTE IUCKPETU3AMU U PA3PSATHOCTH KOJUPOBAHUA.

Anrebpa noruku. Ilonstue BbIcKa3biBaHHMs. BrickasbiBaTenbHbIE — (OPMBI
(mpenukatel). KBaHTOPHI CyII€CTBOBAHUS M BCEOOITHOCTH.

Jlornyeckue omnepauuu. Tabmuibl HUCTUHHOCTH. Jlormyeckue  BBIPAKEHMS.
Jlornyeckue TtoxzaecTBa. Jloka3aTeabCTBO JIOTMYECKHUX TOXAECTB C IMOMOILIBIO TaOJIMIL
HWCTUHHOCTH. JIOTHnYecKre onepanyu 1 onepauu Hajl MHOKECTBAMM.

3akoHBI  anreOphl  JIOTMKW. OKBUBAJCHTHBIE TPEOOPAa30BaHUS  JIOTUYECKHUX
BbIpaKeHUU. Jlornueckue ypaBHEHUs U CUCTEMBI YPABHECHU M.

Jlornyeckue QyHKIMU. 3aBUCUMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTHUECKUX QYyHKIUN
OT KOJIMYECTBA apryMeHTOB. [10JIHbIE CUCTEMBI JIOTUYECKUX (DYHKITUH.

Kanonnueckne Gopmbl mornuecknx BoipakeHuid. COBEpIIEHHBIC TU3bIOHKTUBHBIC U
KOHBIOHKTUBHBIE HOpPMajbHbi€ (OPMBI, aITOPUTMBI HMX TMOCTPOSHUSA M0 Tabnuie
UCTUHHOCTH.

Jlornueckue 2MeMEHTBI B cocTaBe  Kommbiorepa. Tpurrep. Cymmarop.
MHoropaspsaneiii  cymmartop. llocTpoeHne cxeM Ha JIOTHYECKMX JJIEMEHTax Mo
3a/IaHHOMY JIOTUYECKOMY BBIPAXKEHUIO. 3alUCh JJOTMUECKOTO BBIPAXKEHHUSI 0 JIOTUYECKOU
cXeMme.

[IpencraBiieHne LENbIX YHUCEN B MAMITH KOMIbIOTEpa. OTpaHMYEHHOCTh AUaIa3oHa
YyuceJa MpU OrPaHUYEHUH KOJIMYECTBA paspsnoB. llepemnonHeHne pa3psaHON CETKHU.
be33nakoBele M 3HAKOBBIC MAHHBIC. 3HAKOBBIA OWT. J|[BOMUYHBIN IOMOJHUTCIHHBIA KO
OTPULATEIIbHBIX YUCET.

[TobutoBbie Noruueckue onepanuu. Jlornueckuii, apuhMeTUIECKU U ITUKITNISCKUN
casury. llIudpoBanue ¢ MOMOIIBI0 TOOUTOBOM omnepanuu «uckaouaroriee NN ».

[IpencraBienne BEMIECTBEHHBIX YMCEN B MaMITH KOMIIbIOTEpA. 3HAYallas 4acTh U
nopsAaoK uucia. Jlmanma3oH 3HauyeHHWU BeUIECTBEHHBIX uwncen. [IpoOremsl XpaHeHUs
BEILICCTBEHHBIX YHMCEJI, CBSI3AHHBIE C OTPAHUYEHHUEM KOJIMYECTBA pa3psaoB. BbIoiHeHHE
orepaluii ¢ BeIECTBEHHBIMU YHCIIAMH, HAKOTLJICHHUE OIMHUOOK P BBIUYMCICHUSX.

AJITOPUTMBI M IPOrPAMMMPOBAHME

OnpeneneHne BO3MOXHBIX — pE3yJbTaTOB padOThl MPOCTEMIIHUX  AJTOPUTMOB
YIPaBICHUSI UCIIOTHUTEISIMA U BBIYMCIUTEIBHBIX aIrOpuTMOB. OnpeeneHne UCXOIHbIX
JTAHHBIX, IPU KOTOPBIX AIITOPUTM MOXKET 1aTh TPEOYyeMbIi pe3yIbTar.

Dranbl pelieHus 3a1a4 Ha KoMIbloTepe. THCTpyMeHTanbHbIE CPEICTBA: TPAHCIATOD,
OTJIaMUuK, TpoduiaupoBiuk. Komnunsuus u UHTEpHpeTanus nporpamm. BuprtyanbHbie
MAIIIUHBI.

WNuTterpupoBanHas cpena pa3paboTku. MeToapl oTiiaaku mporpamm. Hcnonbs3oBanue
TpacCUpOBOYHBIX Tabmul. OTiamouHblii BeIBOJ. [lomiaroBoe BBITIOJIHEHHE MPOTPaMMBI.
Touku ocranoBa. [IpocMOTp 3HaUYECHUN TEPEMEHHBIX.

S3b1k nporpammupoBanus (Python, Java, C++, C#). Tunsl 1aHHBIX: LIETIOYUCIICHHBIE,
BEILIECTBEHHBIC, CHUMBOJIBHBIE, Jorndeckue. Bersienus. Cioxuble ycnoBusa. Llukibl ¢



ycnoBueM. [{uknbl 1o mepemMeHHoW. B3anMo3aMeHsI€MOCTh Pa3iWyHbIX BUAOB ILUKIIOB.
NuBapuant nwmkna. CocTaBlIeHHME IMKIA C HCIOJb30BAHUEM 3apaHEE OINpPEAEIEHHOIO
WHBAapHaHTa UKIIA.

JlokyMeHTHpOBaHue nporpamm. MHcenmonmb3oBanne koMmeHTapues. Iloaroroska
OMMUCAHUS MPOrPaMMBbI U HUHCTPYKIHH JIJI5 TOJIb30BaTENS.

AnroputMbl  00pabOTKM HATypajdbHBIX YHCEN, 3alMCaHHBIX B MO3UIIMOHHBIX
CUCTEMaxX CYMCIECHMS: pa30MEHUEe 3almuCU 4ucia Ha OTAENbHbIE LU(PPHI, HAXOXKJEHUE
CYMMBI U TPOU3BeEHUS LU(Dp, HAXOKACHUE MAKCUMAIIBHON (MUHUMAIbHOW) HUDpPHI.

HaxoseHue Bcex MpoCThIX YKCEN B 3aaHHOM Auana3oHe. [IpencraBienue yucna B
BUJIe Habopa MPOCTBIX COMHOKUTENENH. AJITOPUTM OBICTPOTO BO3BEACHUS B CTEIICHb.

OO0paboTka naHHBIX, XpaHsAumxcs B (Qaitnax. TekcToBble W JIBOUYHBIE (AL
daiinoBsie nepemeHHblie ((aitioBble ykazarenu). Urenue u3 daitna. 3anuch B aill.

Pasomenune 3amaunm Ha mom3amaun. I[logmporpammbel (Tipomemypbl W (DYHKITHH).
Pexypcus. PexypcuBHbie 00BekTHI ((hpaktansi). PexypcuBHbIE mporeaypsl U (QYHKIIHH.
Hcnonb3oBaHue cTeka Juisl OpraHU3aliid PEKYPCUBHBIX BBI30BOB.

Ucnonb3zoBanne  cTaHgapTHOM  OMOJMOTEKM  fA3bIKA  IPOrPAMMHUPOBAHMSL.
[loaxnatoueHue OMONMOTEK NOANPOTPaMM CTOPOHHHMX MpoOM3BoauTENeH. MOayabHBIM
MPUHIUI OCTPOEHUS IPOIPAMM.

Uucnennpie MeTOnbl. TouHOEe M TPHUOIMIKEHHOE pelieHus 3a7aun. YucIeHHBbIC
METOJIbl pEIICHUs] ypaBHEHUH: MeToJ mnepedopa, METOJ IOJOBHHHOTO JCJICHHUS.
[TpubnamxEHHOE BHIYUCICHUE JIJTUH KPpUBBIX. Bhruncienue miomanaeid Guryp ¢ momMoIibo
YUCJICHHBIX METOJ0B (METOJ NpSIMOYIOJBbHUKOB, METOJ Tpanenui). Ilonck mMakcumyma
(MuHUMYMa) (PYHKITUH OJTHOM MEPEMEHHONW METO0M MTOJIOBUHHOTO JICJICHUSI.

O06paboTKa CHMBOJBLHBIX JaHHBIX. BcTpoeHHbIE PYHKITMU S3bIKA MPOTPAMMUPOBAHUS
1St 0OpabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00PaObOTKH CUMBOJIBHBIX CTPOK: MOJCUYET
KOJIMYECTBA IMOSBJIECHUN CUMBOJA B CTPOKE, pa30MEHHUE CTPOKH Ha CJIOBA MO MPOOEIbHBIM
CHMBOJIaM, MOUCK IMOJICTPOKM BHYTPHU JAHHOW CTPOKH, 3aMEHA HAWJICHHOM MOJCTPOKH Ha
IpyTylo CTpoky. ['eHepainusi Bcex CJIOB B HEKOTOpPOM alihaBHUTE, YJIOBJIETBOPSIOIIMX
3aJlaHHbIM orpaHudeHusM. [IpeoGpazoBanue yuciia B CHMBOJIbHYIO CTPOKY U OOpaTHO.

MaccuBbl 1 1OCIIEeI0BaTEILHOCTH YKcell. Boruncienre 00001EHHBIX XapaKTePUCTUK
AJIEMEHTOB MAacCHMBa WM YHUCJIOBOM TMOCIEAOBATENIBHOCTU (CyMMBbI, MPOU3BEACHMUS,
CpeIHETo apu(PMETHUECKOT0, MUHUMAIBHOTO U MAaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJIUYECTBA
3JIEMEHTOB, YJOBJIETBOPSIOIINX 33JaHHOMY YCIJIOBHIO). JIMHEWHBIM MMOUCK 3aJaHHOIO
3HAYE€HUS B MAaCCHUBE.

CopTtupoBKa oOJHOMEpHOro MmaccuBa. [IpocTele METOAbl COPTUPOBKU (METOJ
My3bIpbKa, METOJ BbIOOpA, COpTHpOBKa BcTaBKamu). COpPTUpOBKA CIHMsHUEM. bBbIcTpas
coptupoBka MaccuBa (amroput™ QuickSort). /[BOW4HBINM MOMCK B OTCOPTHPOBAHHOM
MacCHBE.

JIByMepHBIE MAacCHUBBI (MaTpulibl). AJITOpUTMBI 00paOOTKHU JBYMEPHBIX MAaCCHUBOB:
3aII0JIHEHUE JBYMEPHOI'O YHCIOBOIO MAaCcCHBA M0 3aJaHHBIM ITPAaBUJIAM, TIOUCK JIEMEHTA B
JBYMEPHOM MAacCUBE, BBIYHMCIECHHE MaKCUMyMa (MUHUMyMa) W CYMMbI 3JIEMEHTOB



JIBYMEPHOT'0 MAacCHBa, MEPECTaHOBKA CTPOK U CTOJIOIOB IBYMEPHOI'O MAaCCHBA.

NudopmanuoHHbIe TEXHOJIOT U

TekcroBblii  mpoueccop. PemaktupoBanne u  ¢dopmarupoBanue. [IpoBepka
opdorpaduu u rpammaruku. CpeJcTBa MOMCKAa U aBTO3aMEHBI B TEKCTOBOM IPOLIECCOPE.
Hcnons3zoBanne crwieid. CTpyKTYpUpPOBAaHHBIE TEKCTOBBIE JOKYMEHTHl. (CHOCKH,
ornasienue. KomnektuBHas pabora ¢ JokymeHTamMu. MHCTpYMEHTHI pelieH3UpOBaHUs B
TEKCTOBBIX Mpoleccopax. Obmaunbie cepBuchl. JlenoBas nepenucka. Pedepar. [IpaBuia
LIUTUPOBAHUSI UCTOUYHUKOB U odopmiieHUs Oubmuorpapuueckux ccbuiok. OdopmieHue
CIIMCKA JUTEpaTypbl. 3HAKOMCTBO C KOMIIBIOTEPHOM BEPCTKOM TekcTa. TeXHHUuYecKue
cpeactBa  BBoJa  Tekcta.  CrnenMaln3upOBaHHBIE  CPEACTBA  PEJAKTHPOBAHUS
MaTeMaTHYECKNX TEKCTOB.

AHamn3 paHHbIX. OCHOBHBIE 3aJladyd aHalW3a JaHHBIX: MPOTHO3UPOBAHME,
KJaccu(ukanus, Kiacrepusalus, aHalau3 OTKIOHeHuH. IlocienoBaTrenbHOCTh pPELICHUS
3a/lay aHaJIM3a JAHHBIX: COOP MEPBUYHBIX JIAHHBIX, OYMCTKA M OIEHKA Ka4eCTBa JAHHBIX,
BBIOOD W/WJIM TIOCTPOEHUE MOJENH, MpeoOpa3OBaHUE [IaHHBIX, BU3yalH3allvs JaHHBIX,
UHTEpHpeTanus pe3yiapTaTtoB. IIporpammHubie CcpeacTBa M HHTEPHET-CEPBUCHI IS
00pabOTKM W MpEACTaBICHUSA JAaHHBIX. bosbpiniue npanHbie. MaimmHHOe oOydeHue.
HNuTennexkryaibHbli aHAIN3 JaHHBIX.

AHanu3 JaHHBIX C MOMOIBIO AJIEKTPOHHBIX TaOJuIl. BblunciaeHne CyMMbl, CpelHEro
apu(pMETUYECKOTro, HauOOJbIIEro (HAaMMEHBIIETr0) 3HAYEHUs Auana3oHa. Beruucienue
korhduLieHTa KOppeIsiluU IBYX psAAoB JaHHBIX. [locTpoeHne cTonOuaThIxX, JIMHEHYaThIX
U KpyroBbix auarpamm. Iloctpoenue rpaduxoB ¢ynkuuid. Ilonbop nuHMM TpeHAa,
pelieHue 3a1a4 NpOrHO3UPOBAHUS.

YucneHHoe pellleHue ypaBHEHHMI ¢ MOMOIIbI0 Moadopa nmapaMerpa. Ontumuzanus
KaK TMOWUCK HAaWIy4dlllero penieHuss B 3aJaHHBIX ycloBuax. lleneBas dyHKuus,
orpanndeHus. JIokaibHble U TI00ATBHBI MUHUMYMBI LieJIeBOM (pyHKIMU. Pemenue 3anau
ONITUMU3AINU C TIOMOIIBIO 3JIEKTPOHHBIX TaOJHII.

11 KITACC

Teopernueckue 0CHOBbI HHPOPMATUKH

Teopernueckue MOAXObI K OIIEHKE KoJIMuecTBa MHPopMaIuu. 3aKOoH aJIUTUBHOCTH
uHpopmanuu. ®opmyna Xapriu. Mnpopmanusa u BepositHocTb. @opmyna llleHHOHA.

Anroputmbl ckatusi qaHHbIX. Anroput™ RLE. Anroputm Xaddmana. Anroputm
LZW. AnropuTMbl CKaTHsl JaHHBIX C MOTEPSIMU. Y MEHbBIIICHHUE TITYyOWHBI KOAUPOBAHMUS
useta. OcHOBHBIE Ujieun anroputmoB cxkartusi JPEG, MP3.

CkopocTh  mepeiaud  JAaHHBIX.  3aBUCUMOCTb  BPEMEHM  NepeJadyd  OT
nH(pOpMaIMOHHOTO O00BEMA JAaHHBIX W XapPaKTEPUCTHK KaHama CBS3H. [IpUyauHBI
BO3HUKHOBEHUS OMMOOK MpH nepeaade NaHHbX. Komapl, mo3BosionMe 00HapyKUBaTh U
UCIIPABJIATh OMIMOKH, BO3HHUKAIOIIME TpH Tepeaade AaHHbIX. Paccrosnue XsmMMmuHTa.
Konuposanue ¢ noropennem 6utoB. Kojibr XaMMuHra.



Cucrembl. KoMroHeHTHl cucTeMbl W WX B3aumojeictBue. CUCTEeMHBIN 3(QeKT.
VYnpasnenue kak nHOOPMaLMOHHBIN nporiecc. OOpaTHas CBS3b.

Monenn u wmopenupoBanue. Llens momenupoBaHusa. COOTBETCTBHE MOJACIH
MOJETUpYyeMOMY OOBEKTYy WM TpoLecCy, Ueau MojenupoBanus. Dopmanuzanus
NPUKJIAJIHBIX 3a]1a4.

[IpeacraBnenue pe3yiabTaTOB MOJECIMPOBAHUA B BHJIE, YJIOOHOM ISl BOCIPHUSITHS
yenoBekoM. ['paduueckoe npencTapieHue JaHHBIX (CXEeMbl, TAOIUIIbI, TpadUuKn).

I'padsl. OcHoBHBIE OHATHS. Bunbl rpadgos. Onucanue rpadoB ¢ MOMOIIBI MAaTPULL
CME)KHOCTH, BECOBBIX MATPHII, CIIUCKOB CMEXHOCTH. PelieHne anropurMu4eckux 3anad,
CBSI3aHHBIX C aHAJIU30M rpadoB (IIOCTPOCHHE ONTUMAIBHOIO MyTH MEX]Y BEpIIMHAMU
rpada, omnpeneneHuWe  KOJIMYECTBA  paA3JIMYHBIX  MyTe  MEXIy  BEpIIUHAMHU
OpPUEHTHUPOBAHHOTO AI[UKINYECKOTo rpada).

HepeBbs. bunapHoe pgepeBo. JlepeBbst moucka. CnocoObl 00xolia JepeBa.
[IpencraBnenne apudMeTHUECKUX BBHIPAKECHHUN B BHUAE JepeBa. JIUCKpEeTHBIE UTPHI JBYX
UTPOKOB C moyiHOM uH(popManuei. [loctpoenue nepesa nepedbopa BapuaHTOB, ONMUCAHUE
CTpaTeruu Wrpbl B TaOAMYHOM QopMe. BBIMIpHIIHBIE W MPOUTPHIINIHBIE TTO3UIIHUH.
BoIurpbliHbie cTpaTeruu.

CpencrtBa MCKYCCTBEHHOIOo WHTeUIekTa. CepBUCHl MAIIMHHOIO IEPEBOJA U
pacnio3HaBaHusi ycTHOW peun. KornutuBHbIE cepBHCH. WaeHTudukamus u TMOUCK
u300pakeHuid, pacrno3HaBanue iauil. CamooOydaromuecss cucTeMbl. HCKyCcCTBEHHBIN
UHTEJUIEKT B KOMIIBIOTEPHBIX Mrpax. lcrnoib30BaHHE METOJOB HCKYCCTBEHHOTO
MHTEUIEKTa B O0ydalolux cucreMax. Mcrnonb3oBaHUE METOJOB HCKYCCTBEHHOIO
UHTeJUIeKTa B poboToTexHuke. MuTepHer Beweil. [lepcrekTuBbl pa3BUTHS KOMITBIOTEPHBIX
VMHTEIJUICKTyaJIbHbIX cucTeM. HelipoHHbIE ceTH.

AJITOPUTMBI H IPOTPAMMHMPOBAHHE

dopMmanuzanus NOHATUS aiaroputMma. MamuHa TheIOpHHIra Kak yHHBEpcalbHas
Mozenb Beruucienui. Tesuc Yépua—TrropuHra.

OreHka CIOXHOCTH BbIlUMCIeHUN. Bpemst paboTel 1 00BEM HCTIOIB3yEeMON MaMSTH,
UX 3aBUCHUMOCTh OT pa3Mepa UCXOAHBIX JaHHBIX. OUEHKa aCUMOTOTHYECKOW CIIOKHOCTU
QITOPUTMOB. AJITOPUTMBI TOJIMHOMHAIBHOU CIIOKHOCTU. [lepebopHble anropuTMBI.
[IprMepbl pa3auyHBIX aarOpUTMOB PELIECHUs] OJHOM 3a/1aud, KOTOPbIE UMEIOT Pa3InyHYIO
CJIIOKHOCTb.

ITonck MpOCTHIX YMCEN B 3aJaHHOM JUAIla30HE C MOMOINBI AJITOPUTMA «PELIETO
Oparochenay.

MHuoropa3psaHbie Leble Yucia, 3a1a4u JUIMHHOW apu(METUKH.

CrnoBapu (accouuMaTHBHBIE MACCHBBI, OTOOpaxeHus). Xnam-rabmuipsl. [locTpoeHue
a1(paBUTHO-4aCTOTHOTO CJIOBApS [l 33JAHHOTO TEKCTA.

Creku. AHanu3  MNPaBWIBHOCTH  CKOOOYHOrO  BBIpaXKeHUsA.  BwlumcieHnue
apu(pMETUYECKOTO BBIPAKEHHUSI, 3aITUCAHHOTO B TOCTPUKCHOMN (opme.

Ouepenu. Mcnons3oBanue ouepeau 11l BPEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbl  Ha Trpadax. IlocTpoeHne MHHHMaIbHOTO OCTOBHOTO JIE€peBa



B3BEIICHHOTO CBSI3HOIO HEOPUEHTHUPOBAHHOTO rpada. KommuecTBO pa3iuyHbIX MyTen
MEXy BEpPIIMHAMU OPUEHTUPOBAHHOTO allUKIMUECKOTO rpada. Anroputm JeHKCTpsl.

HepeBpsa. Peanmusanus nepeBa C IMOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHEBIE
(bunapubie) nepebs. [locTpoeHue nepeBa s 3a4aHHOTO ApU(PMETUUECKOTO BBIPAKECHHUS.
PexypcuBHbIe anroputmbl 00xoaa nepesa. Mcnonbp3oBanue cTeka U odepenu Ajisa 00xoaa
JepeBa.

JluHaMuyeckoe MpOrpaMMHUpPOBAHME KaK METOJ pelIeHUsl 3ajad C COXpaHEHUEeM
MPOMEXYTOUHBIX PpE3yJIbTaTOB. 3ajayd, pellaeMble € TOMOIIBI0 JUHAMHYECKOIO
MPOrPAMMHUPOBAHMS: BBIUMCICHUE PEKYPCUBHBIX (YHKIUNA, TOACYET KOJIMUYECTBA
BApUAHTOB, 33J]a41 ONTUMHU3ALUU.

[TonsiTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMUpPOBaHUU. OOBEKTHI U KIIACCHI.
CgoiictBa U MeToJibl 00BEKTOB. (OOBEKTHO-OPUEHTUPOBAHHBIM aHanu3. Pa3paboTka
mporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO TMoAXxoda. VHKamcysmus,
HacJIe0BaHUE, TOIUMOPPHU3M.

Cpenst  ObicTpodi  paspaborku  mporpamMm. [IpoextupoBanue  uHTepdeiica
noJyib30Barelis. Vcroib30BaHME TOTOBBIX YIPABISEMBIX JJIEMEHTOB Il IOCTPOCHUS
uHTEpPeEiica.

O0630p s3bIKOB TTporpamMmupoBanus. [loHaTre o mapagurmMax nporpaMMHUpPOBaHUS.

NudopmanuoHHbIe TEXHOJIOTUU

OTtanbl KOMIBIOTEPHO-MATEMATUYECKOTO MOJEIUPOBAHUSA: IOCTAHOBKA 3aJayH,
pa3paboTka MOJENH, TECTUPOBAHUE MOJCIH, KOMIIBIOTEPHBIH SKCIEPUMEHT, aHaIu3
pe3yJbTaTOB MOJICIUPOBAHUSL.

Jluckpetuzanusi Ipu MaTeMaTUYECKOM MOJICIIMPOBAHUU HENPEPBIBHBIX ITPOLIECCOB.
MopenvupoBanue ABMXEHHUS. MoJieIMpoBaHne OMOJIIOTHYECKUX cucTeM. MareMaTuieckue
MOJENH B 9KOHOMUKE. BBIYMCIANTENBHBIE SKCIIEPUMEHTHI C MOJIEIISIMHU.

O6paboTka pe3yJbTaTOB JKCIEpUMEHTa. MeToJ] HauMEHBbIIUX KBajpaToB. OlleHKa
YUCJIOBBIX IMapaMETPOB MOJCIHPYEMBIX OOBEKTOB W TIPOIECCOB. BoccTaHoBieHHE
3aBUCHMOCTEH MO pe3yJibTaTaM SKCIEPUMEHTA.

Beposaraoctasie monenu. Metonsl MonTe-Kapino. UMUTalIMOHHOE MOAEIHPOBAHUE.
CucTeMbl MacCOBOT'O OOCTYKMBAHUS.

Tabnuunbie (pessiiiuoHHbIe) 0a3bl JaHHBIX. Tabnuia — npejacTaBlieHue CBEACHUN 00
OJHOTUIHBIX 00beKTax. [loie, 3amuch. Kirrou Tabmunel. Pabota ¢ roToBoi 0a30i JaHHBIX.
3anonHenue 6a3bl naHHbIX. [lomck, copTupoBka W (QUIbTpanus JaHHBIX. 3ampoChkl Ha
BBIOOPKY JaHHBIX. 3aMPOChl C TapaMeTpaMu. Beruucisiempie 1moss B 3amnpocax.

MHorotabiuunbie 0a3bl JaHHBIX. TUIBI CBA3EH MeXay TabauiamMu. BHemHui kiroy.
[lemocTHOCTB 0a3bl JAHHBIX. 3aMPOCHl K MHOTOTAOJIMYHBIM 0a3aM JaHHBIX.

Nurepuer-npuinoxenus. IloHaTHE O cepBEpHOM M KIMEHTCKOM 4YacTsaX cauTa.
TexHOoJIOTusl «KJIMEHT — CEPBEP», €€ N0CTOMHCTBA U HepocTaTku. OcHoBHI si3bika HTML un
kackamubix Tabmui crwier (CSS). Crnenapuu Ha s3eike JavaScript. dopMbl Ha BeO-
CTpaHHuIIE.

Pa3memenne BeO-caifToB. Ycmyra XocTuHTa. 3arpyska ¢aiaoB Ha CaT.



BBon wu300paxeHudl ¢ HCIOJIB30BAHMEM PA3THYHBIX ITU(GPOBBIX YCTPOUCTB
(uudpoBbIX (oToanmapatroB M MHUKPOCKOIOB, BHUAECOKaMEp, CKaHEPOB U APYIrHX
ycTpoiictB). ['paduueckuit pemaktop. Paspemenue. Kaapuposanue. HWcnpasienue
nepcnekTuBbl. ['mcrorpamma. Koppekuust ypoBHel, koppekuus npeta. O0ecuBedynBaHue
IIBETHBIX n300pakeHuil. Petyms. Pabota ¢ obnactsamu. OuibTphl.

MHmuorocoiinbie uzoopaxkenus. TekcToBbie ciou. Macka cnos. Kananel. Coxpanenue
BbIZIelIeHHON oOsactu. I[loarotoBka wimtocTpanuii st BeO-caliToOB. AHUMHUPOBAHHBIC
MU300paKeHHS.

Bexropnas rpaduka. [Ipumutussl. U3mMeHeHne TIopsika 3J1eMEeHTOB. BripaBHUBaHME,
pacupeaenenue.  I'pynmupoBka.  Kpuble.  dopmaTbl  BEKTOPHBIX  PHUCYHKOB.
Hcnonb3oBanre KOHTYpoB. BekTopuzaius pacTpoBbIX U300paskeHHI.

[IpyHIMIOBI TIOCTPOECHHMS W PENAKTUPOBAHUA TPEXMEPHBIX Mojaenend. CeTodHble
Mozenu. Marepuansl. MonenupoBaHie NCTOYHUKOB OcBelieHus. Kamepsl. AQauTUBHbBIE
texHosnoruu (3D-nipuntepsnl). IloHsAITHE O BUPTYyalbHOM PEATbHOCTH U JOMOJIHEHHOU
pEaIbHOCTH.



IINTAHUPYEMBIE PE3VJIbTATEI OCBOEHUA I[TPOI'PAMMBI 110
MH®OPMATUKE (YTJIVBJIEHHBIM YPOBEHb) HA VPOBHE CPEJHEI'O
OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJbTaThl OTPAKAIOT TOTOBHOCTh W CHOCOOHOCTH OOYYarOIIUXCS
PYKOBOJICTBOBAThCS C(HOPMUPOBAHHOW BHYTpPEHHEH NO3UIMENH JUYHOCTH, CUCTEMOU
IIEHHOCTHBIX OPHUEHTAIMM, MO3UTHUBHBIX BHYTPEHHHMX YOEXKICHUH, COOTBETCTBYIOIIHMX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTro OOIlEeCTBa, PACUIMPEHUE KU3HEHHOTO ONbITa U
OTIBITA JICSITEILHOCTHU B MPOILIECCE peAU3aliU CPEJICTBAMU YUYEOHOTO MPEAMETa OCHOBHBIX
HaIpaBJICHUI BOCIIUTATEIILHON A TEIbHOCTH.

B pesynbrare nzyuenus ”HGOpMaTUKU Ha YPOBHE CPETHET0 OOIIEro oO0pa3oBaHus y
oOyuatorerocs OyayT copMHUpPOBaHBI CIAETYIONIUE TNYHOCTHBIE PE3YIbTAThI:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAaHME CBOMX KOHCTUTYIIMOHHBIX TpaB M OO0S3aHHOCTEH, YBAKCHHUE 3aKOHA U
IPaBOMOPSIKA, COOJIOJACHUE OCHOBOIONATaIUX HOPM HH(OpPMAIMOHHOTO TpaBa U
nH(OpMaIIMOHHOM 0€30MaCHOCTH;

TOTOBHOCThH MPOTUBOCTOSITh UACOJOTMHU KCTPEMU3MA, HAlIMOHANIU3MA, KCeHOpoOuH,
JTUCKPUMHUHAIIUN TIO COLUATTLHBIM, PEIMTHO3HBIM, PACOBBIM, HAIIMOHATIBLHBIM MTPU3HAKAM B
BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NATPUOTUYECKOT0 BOCITUTAHUSA:

[IEHHOCTHOE OTHOIIICHUE K HCTOPUYECKOMY HaCIEIuI0, TOCTHXeHusM Poccuu B
HayKe, UICKYCCTBE, TEXHOJIOTUSIX, HOHUMAHUE 3HaYEHUsI TH)OPMATUKHU KaK HAYKHU B KU3HU
COBPEMEHHOT'0 OOIIECTBa;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh ~ OIIEHHMBAaTh CUTYyallMl0 M TPUHUMATh OCO3HAHHBIC PpEIICHUS,
OPUEHTHUPYSICh Ha MOPaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIE B CETHU
WnrepHer;

4) 3¢TeTHYECKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIECHUE K MHUPY, BKJIIOYAs 3CTETUKY HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA;

CIIOCOOHOCTh BOCTIPUHHMMATH Ppa3IUYHbIE BHUABl HCKYCCTBA, B TOM YHCIIC
OCHOBAHHOT'O HA HUCIOJIh30BaHUU MH(POPMAITMOHHBIX TEXHOJIOTHU;

5) pu3nUecKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTh 3JI0POBOTO M 0Oe30MmacHOro o0pa3a KU3HH, OTBETCTBEHHOI'O
OTHOIIIEHUS K CBOEMY 3/I0pDOBbIO, B TOM 4YHCIE 3a CYET coOJoAeHUsT TpeOoBaHUM
0e30macHOM  JKCIUTyaTallud  CPEJACTB HMH(POPMAIMOHHBIX HW  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH;

6) TPy10BOI0 BOCTIMTAHMSI:



TOTOBHOCTh K AaKTUBHOW JICSITENIBHOCTH TEXHOJOTHYECKONM U  COIMAIbHOU
HAIIPABJICHHOCTH, CIOCOOHOCTh WHHIIMMPOBATH, IUIAHUPOBATH M  CAMOCTOSITEIBHO
BBITIOJTHATH TaKYIO IESITEIHHOCTS;

uHTepec K chepam npodeccHoHaTBHON AESITENbHOCTH, CBA3aHHBIM C HHPOPMATHKOM,
IpPOrpaMMHUPOBAHMEM U  HWH(DOPMAIMOHHBIMH  TEXHOJOTHUSMH, OCHOBAaHHBIMU Ha
JNOCTIKEHUSX Hayku HWHGOPMATUKKM W HAyYHO-TEXHUYECKOTO Iporpecca, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaylied npodeccuu U peaan30BbIBATH COOCTBEHHBIC
KU3HCHHBIC TIUTAHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPa30BaHUIO HA MPOTSHKEHUU
BCEH JKU3HU,;

7) 3K0JIOTHYeCKOT0 BOCIIUTAHUSA:

OCO3HaHME TI00aTFHOTO XapaKTepa YKOJIOTHICCKUX MPOOJIeM U MyTeH MX PEIICHUs,
B TOM 4YHCI€ C VyYETOM BO3MOXKHOCTEH WH(OOPMAITMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHUI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PCHHSI, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO
pa3BUTHS HAyKH, AOCTIKEHUSAM HAYYHO-TEXHHYECKOTO IIporpecca M OOIIECTBEHHOMN
MPAKTUKH, 32 CUET MOHUMAHUS POJIM WH(POPMAIMOHHBIX PECYpCOB, MH(MOPMAITMOHHBIX
IPOIIECCOB U HMH(POPMAIMOHHBIX TEXHOJOTHHA B YCIOBUAX IU(POBOM TpaHchopmanuu
MHOTHUX c(ep )KU3HU COBPEMEHHOTO O0IIECTBA;

OCO3HAaHWE IIGHHOCTH HAYYHOW JCATEIBHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MIPOCKTHYIO M MCCIICIOBATEIBCKYIO JEATSILHOCTh HHANBUAYAILHO U B TPYIIIIE.

B mpomecce nocTmkeHHMs] JTUYHOCTHBIX PE3YJIHTATOB OCBOCHHUS MPOTPAMMBI TIO
uHbpopMaTHKEe Yy OOYYalolIUXCS COBEPIICHCTBYETCS OMOIIMOHAIBHBIA  WHTEIUIEKT,
npeanoiaramuii copMupoBaHHOCTD:

CaMOpETYJIMPOBAHUS,  BKJIIOYAIONMIETO  CAaMOKOHTPOJIb, yMEHHE  IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEJCHHE, CIIOCOOHOCTh aJanTUPOBATHCS K SMOITMOHATBHBIM
U3MEHEHHSIM U TIPOSBIIATh THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIOIIEH CTpEMJICHUE K JOCTHXKEHHUIO 1IEIN U YCIIEXy,
ONTHMH3M, HHUIIMATUBHOCTh, YMCHHUE ICUCTBOBATH, HCXOJISI K3 CBOMX BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIONMIEH CIOCOOHOCTh TOHMMAaTh SMOIMOHAIBHOE COCTOSHUE
JIpYTUX, VYYUTBIBATH €ro TMpPH OCYIIECTBICHUA KOMMYHHKAIIUH, CIIOCOOHOCTh K
COUYBCTBHIO M COIIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTpaMBaTh OTHOIICHHS C
JIPYTUMU JIFOABMH, 3a00TUTHCSI, TPOSIBIIATH HHTEPEC U pa3perniaTh KOHGIUKTHI.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynbrare uzydeHuss ”HGOPMAaTUKU Ha YPOBHE CPETHETrO OOIIEro 00pa3oBaHus y
oOyuarorierocsi OyayT copMUpOBaHBI METANPEAMETHBIE PE3YJbTAaThl, OTPAKEHHBIC B
YHUBEPCAJIbHBIX YYEOHBIX JCHCTBUSX, a MMEHHO — IIO3HABAaTEIbHbIE YHUBEpCAJIbHbBIC



y‘{e6HBIe IIGﬁCTBHH, KOMMYHHKAaTHUBHLIC YHUBCPCAJIBHBIC y‘-IC6HI>IC ,ZIGI?ICTBHH,
PEryJIATUBHBIC YHUBCPCAJIbHBIC y‘IC6HBIC lICﬁCTBHH, COBMCECTHAas ACATCIBHOCTD.

Ilo3naBaTeibHBbIE YHUBEPCATbHBIE YUeOHbIE 1eiiCTBUSI

1) 6a30Bble JIOrHYecKHe JeHCTBHUSA:

CaMOCTOATENLHO (POPMYJIMPOBATH M aKTYaJM3UPOBATh POOJIEMy, paccMaTpuBaTh e
BCECTOPOHHE;

yCTaHABJIMBATh CYIICCTBEHHBIM TPHW3HAK WJIA OCHOBAaHWSA I CpPaBHCHUSA,
Kiaccupukanuu u 0000IEeHHUS;

OTIPEIEIATH 1SN JISATeILHOCTH, 33/1aBaTh TapaMETPhl U KPUTEPUU UX JTOCTHUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH ¥ TIPOTHUBOPEUHS B PACCMATPHUBACMBIX SIBJICHUSX;

pa3pabarpiBaTh IUIaH PEIICHUS MPOOJEeMbI € Y4YETOM aHaIM3a HWMEIOIIUXCS
MaTePHATbHBIX ¥ HEMAaTepHUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSATEIHHOCTH, OIICHHUBATH COOTBETCTBHE PE3YJIHTATOB
IEJISIM, OLICHUBATh PUCKH TIOCIIEJACTBUN ACSTEIHHOCTH;

KOOPJAMHUPOBATh W BBIMOJHATh PabOTy B YCJIOBHUSAX PEaTbHOTO, BHUPTYaJbHOTO H
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX MPOOJIeM.

2) 0a3oBbI€e HCCIeI0BaTEIbCKHE JeiiCTBUA:

BJIQJCTh HaBbIKAMHU YYEOHO-MCCIEIOBATENLCKOM M TMPOEKTHOM JesATEIbHOCTH,
HaBBIKAMHU pa3pelieHus] mpo0sIeM, CIIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY
MIOWCKY METOJIOB PEIICHUS TPAKTUYCCKUX 3aJlad, MPUMCHCHHUIO Pa3IUYHBIX METOJ/IOB
MMO3HAHUS,

OCYIIECTBJISTh PA3JIMYHbIC BUJIBI IEATEILHOCTH TI0 TMOJTYYEHUIO HOBOTO 3HAHUS, €T0
WHTEPIIPETAIUU, PEOOPa30BAHUI0 U IIPUMCHEHHUIO B PA3JIMUHBIX YYCOHBIX CUTYaIHSIX, B
TOM YHCJI€ TP CO3JaHUN YUCOHBIX U COIUATIbHBIX ITPOCKTOB;

dbopMHUpOBaT, HAyYHBI THIT MBIIIICHUS, BIAACTh HAYYHOW TEPMHHOJIOTHEH,
KJIFOUEBBIMHU TTOHSATHUSMH U METOJAMU;

CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEIIbHON JACSATEIHHOCTU
Y )KU3HEHHBIX CUTYAIUX;

BBISBJISAT NTPUYMHHO-CJICJACTBEHHBIC CBS3M W aKTYaJU3HPOBATh 3aJiady, BBIIBHUTATh
rUmnoTe3y e€ penieHus, HaXOAWTh apTyYMEHTHI IS JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUH,
3a/1aBaTh MapaMeTPhl U KPUTCPUU PEIIICHHUS,

aHAIM3UPOBATh TOJYUYEHHBIE B XOJI€ PEIICHUS 3aJladyd Pe3yJbTaThl, KPUTHUUECKU
OIICHUBATh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATh U3MEHECHHE B HOBBIX YCIIOBHUSIX;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATH MTPUOOPETEHHBINA OIIBIT;

OCYIIECTBJIATH IEICHANPABICHHBIN TTONCK TIEPEHOCA CPEACTB M CIIOCOOOB ICUCTBUS B
IpoeCCHOHAIILHYIO CPEIY;

yMeTh TEPEHOCHTh 3HAHUS B TO3HABATCIBbHYI0 M MPAKTHYECKYIO 00JacTH
KU3ZHEACATEITLHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00IacTeH;



BBIJIBUTaTh HOBBIC WJICH, TIpejiaraTh OpUTHHAIBHBIC IMOAXOABI U PEIICHUS, CTAaBUTh
pOoOJIEMBI U 33J1a4H, TONyCKAOIINE aTbTCPHATHBHBIC PEIIICHUS.

3) pabora ¢ uHpopmanmeii:

BIIQJICTh HAaBBIKAMHU TOJy4YeHUs WHGOPMAIIMH W3 HCTOYHUKOB pa3HBIX THIIOB,
CaMOCTOSITEJIbHO OCYIIIECTBIIATh ITOMCK, aHAJW3, CHUCTEMATH3alMI0 M HWHTEPIPETAIHIO
uHGOPMAITUHU Pa3IMYHbBIX BUIOB U (DOPM MpPEICTABIICHUS;

co37aBaTh TEKCTHl B Pa3IUYHBIX (opMarax ¢ y4éToM Ha3HauYeHUS WHPOpMaIUHd U
IIEJICBOM ayIUTOPUH, BEIOMPAs ONTUMATIBHYIO (hOPMY TIPEACTABICHHS ¥ BU3YATH3aIlNN;

OIICHUBATh JIOCTOBEPHOCTh, JISTUTUMHOCTH HH(pOpMaIuu, ¢e€ COOTBETCTBHE
IIPaBOBBIM U MOPaJIbHO-3THYECKUM HOPMaM;

UCIIOJIB30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX TEXHOJOTHHA B
pEIICHNN KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPTaHU3AIMOHHBIX 33/1ad C COOIOACHUEM
TpeOOBaHMWIA SPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, THUTHUCHBI, PEeCcypcocOepeKeHMs,
IIPaBOBBIX M ATHYCCKUX HOPM, HOpM HH(GOPMAIIMOHHON 0€30IMacHOCTH;

BJaJCTh HAaBbIKAMU paCcHO3HABaHHMS M 3allUThl HMH(pOpMaIuu, WHGOPMAIMOHHON
0e30MMacHOCTH JTUYHOCTH.

KOMMyHI/IKaTI/lBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

1) o61enme:

OCYIIECTBJISITh KOMMYHHUKAIIMH BO BCeX c(hepax KU3HU;

pacno3HaBaTh HeBepOaJIbHbIE CPEACTBA OOILIECHUS, TOHUMATh 3HAYECHUE COLIMATIbHBIX
3HAKOB, PaClO3HaBaTh MPEANOCHUTKA KOH(MIUKTHBIX CUTYalUM U CMSTYaTh KOH(JIMKTHI;

BJIQJICTh PA3JIMUYHBIMU CTIOCOOAMU OOIICHUSI U B3aUMOJICHCTBUS, apTyMEHTUPOBAHHO
BECTHU JUAJIOT, YMETh CMATYATh KOH(MIMKTHBIE CUTYaIIUH;

Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOKO TOUKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX
CPEACTB.

2) coBMeCTHas [1eITeJIbHOCTh:

MMOHMMATh ¥ UCIOJIb30BATh MPEUMYIIIECTBA KOMaHIHON U MHAUBUIYadIbHON PabOTHI;

BBIOMPATh TEMAaTHUKY U METObl COBMECTHBIX JIEHCTBUI C YIETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEM Ka)KJI0TO WieHa KOJUIEKTHUBA;

NPUHUMATh 1€JIM COBMECTHOUN AEATEIIbHOCTH, OPraHW30BBIBATh U KOOPAUHUPOBATH
JNEUCTBUS MO UX JIOCTHXKEHUIO: COCTABIISITh TUIAH JACHUCTBUMN, pACIPEACIATH POIU C YUYETOM
MHEHUW y9aCTHUKOB, OOCYK/JIaTh PE3yJIbTAThl COBMECTHOM PaOOTHI;

OIICHMBATh KAa4eCTBO CBOEr0 BKJAJa U KaXJOTO yYaCTHHKA KOMAHIbI B OOIIWN
pe3ynbTaT 1Mo pazpadoTaHHBIM KPUTEPUSIM;

npeajaraTb  HOBBIE  NIPOEKThI, OLUEHUBATH MAEW C TO3ULUHUM  HOBHU3HBI,
OPUTUHAJIBHOCTH, TPAKTUYECKON 3HAUYMMOCTH;

OCYIIECTBJISITh MTO3UTUBHOE CTPATETHYECKOE IOBEACHUE B PA3JIMWYHBIX CUTYaLUSX,
IPOSBIISITH TBOPYECTBO U BOOOpAKEHUE, OBITh MHUIIMATUBHBIM.

PerysisiTuBHBIC YHUBEpCAJbHbIE YUeOHBIE 1eiiCTBUA



1) camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYUIECTBIIATh ~ NTO3HABATEIBHYIO  JESATEIBHOCTh,  BBISBIATH
npoOJjieMbl, CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIC 3ajayd B 00pa3oBaTEIbHOU
NEeSATENbHOCTH U XKU3HEHHBIX CUTYaLHSX;

CaMOCTOSITENIbHO COCTaBJIATh IUIAH PEIICHUs MpOoOJeMbl C YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPENIIOYTEHUH;

J1aBaTh OIIEHKY HOBBIM CUTYalUsIM;

pacIMpATh pAMKH Y4EOHOTO MPeAMETa Ha OCHOBE JTUMYHBIX MPEIIOYTCHHI;

JIeIaTh OCO3HAHHBIA BBIOOP, APryMEHTHPOBATH €ro, OpaTb OTBETCTBEHHOCTh 32
pelieHue;

OLIEHHBATh IPUOOPETEHHBIN OIBIT;

coco0CTBOBaTh (OPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOW SPYAMIMH B PA3HBIX
001acTax 3HaHUH, MOCTOSHHO MOBBIIIATH CBOI 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPO.JIb:

JaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENAM;

BJaJI€Th HABBIKAMHM I[103HABATEJIBHONW pe(IIEKCUU KaK OCO3HAHMS COBEpIIAeMBbIX
JNEUCTBUN M MBICIUTENbHBIX MPOLECCOB, UX PE3YyJbTaTOB M OCHOBAaHUM, HMCIOJIb30BAThH
npuéMbl peIeKCUu s OLIEHKH CUTYallud, BEIOOpa BEPHOIO PEILICHUS;

OLICHMBATbh PUCKU ¥ CBOEBPEMEHHO IIPUHUMATH PELICHUS 110 UX CHUKCHUIO;

OPUHUMATh MOTHUBBI U @PTYMEHTHI IPYTUX IIPU aHAIIM3€ PE3yJIbTaTOB JESITEIbHOCTH.

3) npuHATHA ce0st M APYrUx:

OPUHUMATh ceOsl, MOHUMAsi CBOM HEIOCTaTKU U JOCTOMHCTBA;

IPUHUMATh MOTHUBBI U APTYMEHTBI IPYTUX [P aHAIIM3€E PE3YJIbTaTOB JIEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

B mporecce u3ydenust kypca mHpopmaTuku yriayonéHHOTO ypoBHA 6 10 knacce
oOyyaromuMucs OyAayT JOCTUTHYTHI CIIETYIOIINE IPEIMETHBIE PE3YJIbTAThI:

BJIaJICHUE MPEJCTaBICHUSIMU O POJIM MH(GOPMAIIMU U CBSI3aHHBIX C HEH MPOIECCOB B
NpUPOJE, TEXHUKE U OOLIECTBE, NOHATUAMHU «HHPOpMaUUsD», «UHPOPMALMOHHBIN
OpOIECC»,  «CHCTEMa»,  «KOMIIOHEHTHI ~ CHCTEMBD»,  «CHUCTEeMHBIH 3 dexTy,
«MH(OpMaIIMOHHAs CUCTEMAa», «CUCTEMA YIIPABIICHUS»;

BJaJICHUE METOAAMM Ioucka MH(popmauuu B ceth VHTEpHET, yMEHUE KpPUTUYECKU
OLICHUBATh UH(OPMAIUIO, OJIYYeHHYIO U3 ceTu IHTepHeT;

YMEHHE XapaKTepU30BaTh OOJBIINE JaHHBIC, IPUBOIUTH MPUMEPHI UCTOYHHUKOB UX
NOJyYeHUS W HaIpaBJIEHUS HCIOJb30BaHUS, yMEHHME KIIacCU(UUUPOBATH OCHOBHBIE
3aJaud aHajgu3a JaHHBIX (IIPOrHO3MpOBaHMUE, KiIaccu(UKalMs, KiacTepus3alus, aHaau3
OTKJIOHEHHUI), TOHUMATh IOCJIEeI0BATEILHOCTh PEIEHUs 3aJlady aHallh3a JIaHHbBIX: cOOp



NEPBUYHBIX JIAHHBIX, OUYMCTKA U OIICHKA KayecTBa JAHHBIX, BHIOOp W/WIM IMOCTPOCHUE
MOJIeNH, TPe0Opa3oBaHNe JAHHBIX, BU3YaIU3alis JaHHbBIX, HHTEPIIPETALUs Pe3yIbTaTOB;

NOHWMaHNE OCHOBHBIX MPHUHIIMIIOB yCTPOMCTBA U (PYHKIIMOHUPOBAHUS COBPEMEHHBIX
CTaIlMOHAPHBIX M MOOWIBHBIX KOMIIBIOTEPOB, TEHACHIIMN PA3BUTHUS KOMIBIOTEPHBIX
TEXHOJIOTHUH;

BJIaJICHUE HaBbIKAMU PabOThI C ONEpPAlMOHHBIMM CHCTEMaMH, OCHOBHBIMHU BUJAMU
OporpaMMHOro  oOecrieueHuss Ui pelleHus ydyeOHBIX 3aJad 10  BbBIOpAHHOMU
CHeIHaTN3alNN;

HaJIMYHUE MPEICTABICHUI O KOMITBIOTEPHBIX CETAX U MX POJIA B COBPEMEHHOM MHUPE,
0 0a30BBIX MPUHIUIIAX OpraHU3alMh M (YHKIMOHWPOBAHUS KOMITBIOTEPHBIX CeTed, 00
oOLIMX MPUHIHUIAX Pa3pabOTKU U (PYHKIIMOHUPOBAHUS UHTEPHET-IPUIIOKECHHI;

NOHMMaHWEe YTrpo3 HHQPOPMAIMOHHON O€30MacHOCTH, WCMOJIB30BaHHWE METOIOB U
CPEeICTB TPOTHUBOJNEHCTBUS OTHUM  yrpo3aM, coOmrojeHne Mep 0e30MacHOCTH,
NpeIOTBpALIAONINX HE3aKOHHOE PaclpOCTPAHEHNE MEPCOHAIBHBIX JTaHHBIX, COOJII0/IEHUE
TpeOOBaHUI TEXHUKU O€30MAaCHOCTH U TMTHUEHBI TP paboTe ¢ KOMIBIOTEPAMU U APYTUMHU
KOMIIOHEHTaMHU ITU(PPOBOTO OKPYKCHHSI, MOHUMAHHUE IPABOBBIX OCHOB HCIOJIH30BAHUS
KOMIIBIOTEPHBIX MPOrpaMM, 0a3 TaHHBIX U paboThl B ceTn MHTEepHET;

MOHUMAaHNUE OCHOBHBIX MPUHIIAIIOB TUCKPETU3AIUN PA3TUIHBIX BHIOB HH(POPMAIIHNH,
YMEHHE ONpeaesiaTh WHOOPMALMOHHBIA OOBEM TEKCTOBBIX, IpaUUECKUX M 3BYKOBBIX
JAHHBIX TPHU 3aJIaHHBIX MapaMeTpax AUCKPETH3allMH, YMEHHUE ONPENEsATh CPEIAHIO0
CKOpPOCTh Tiepefiaur JaHHBIX, OICHUBATh N3MEHEHNE BPEMEHHU Tepenadyu Mpu U3MEHEHUHU
nH(GOPMAIMOHHOTO 00BEMA TaHHBIX U XapaKTEPUCTUK KaHAaJa CBSI3H;

YMEHHE HCIOIb30BaTh MPU PEIICHUU 3a/lad CBOMCTBA MO3MIIMOHHOW 3alHCH YHCEe,
JIrOpUTMa MOCTPOEHUS 3alMCH YMCia B MO3UIMOHHON CHUCTEME CUUCIICHUS C 3aJaHHBIM
OCHOBAaHMEM M TIOCTPOEHHUS YHCJa IO CTPOKE, COJEpKallleld 3amuch ATOr0 4HCiIa B
MO3UIIMOHHOW CHUCTEME CUYHWCICHHS C 3aJaHHBIM OCHOBaHMEM, YMEHHE BBITIOIHSTH
apudmeTryecKue onepamyy B MO3UIUOHHBIX CUCTEMAaX CUUCIICHUS;

YMEHUE BBITIONHATh MPe0oOpa30BaHUsI JIOTMUECKUX BBIPAKECHHM, UCIIOIB3YS 3aKOHBI
anreOpbl JIOTMKWA, YMEHHME CTPOUTHh JIOTUYECKOE BBIPAXKEHUE B JU3BIOHKTHUBHOW U
KOHBIOHKTUBHON HOPMAaJbHBIX (hOpMax Mo 3aJaHHOW TaOJWIle NICTHHHOCTH, UCCIIEIOBAThH
007acTb MCTUHHOCTH BBICKA3bIBAHMS, COJIEPKAIIETO MEPEMEHHBIC, PEIIaTh HECIO0KHBIE
JIOTUYECKHE YPAaBHEHHSI U CUCTEMbl ypaBHEHUH;

NOHUMaHUE 0a30BbIX AITOPUTMOB OOPAOOTKM YHUCIOBOM M TEKCTOBOM HMH(OpMaIuu
(3amuch YKcesl B MO3UIIMOHHOM CHCTEME CUMCIICHHMSI, HaXOXK/IEHUE BCEX MPOCTHIX YHCEI B
3a/IaHHOM JHara3oHe, o0paboTKa MHOTOPA3PSAHBIX IEJIBIX YKCEN, aHAJIN3 CHUMBOJIBHBIX
CTPOK U JPYTHX), alTOPUTMOB MOMCKA U COPTHUPOBKH, YMEHHE OIPEACTSATh CIO0XHOCTh
U3yd4aeMbIX B Kypce O0a30BbIX aJIrOPUTMOB (CYMMHPOBAHHME JJIEMEHTOB MAacCHUBa,
COpPTUPOBKA MacCHBa, MEPeOOPHBIE ATOPUTMBI, TBOMYHBIN TTOUCK) ¥ PUBOIUTH IPUMEPHI
HECKOJIBKUX aJITOPUTMOB PA3HOM CIOKHOCTH JIJIsl PEIlIeHUs OJHOM 3a/1a4u;

BJIaJICHUE YHHUBEPCAIBHBIM S3BIKOM MPOTPaMMHUpPOBaHUs BbICOKOTO ypoBHs (Python,
Java, C++, C#), npenctaBineHusMu o 0a30BBIX THMAX JAHHBIX U CTPYKTypax JaHHBIX,



YMEHUE HCMOJIb30BaTh OCHOBHBIC YIPABISIIONINE KOHCTPYKIIMHM, YMEHHE OCYIIECTBIIAThH
aHaJIM3 MPEIIOKEHHON MPOrpaMMbl: ONPEACNATh PE3yJbTaThl paboThl MPOrpaMMbl MpU
3aIaHHBIX HUCXOJHBIX JIAHHBIX, OMPENENATh, MPU KAKUX HMCXOJHBIX JTaHHBIX BO3MOXKHO
MOJYYECHHE YKa3aHHBIX PE3YJbTAaTOB, BBISBIATH JaHHBIE, KOTOPhIE MOTYT HPHUBECTH K
omuOke B paboTe mporpamMMmbl, (OPMYIUPOBATh MPEMJIOKEHUS 10 YIyUIICHUIO
POrpPaMMHOTO KOJIa;

yMEHUE co3/1aBaTh CTPYKTYPUPOBAHHbIE TEKCTOBBIE JIOKYMEHTBI u
JEMOHCTPALlUOHHBIE MaTepHallbl C HCIOJb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX
IPOTPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

YMEHUE HCIOIb30BaTh JJIEKTPOHHBIC TaONMIIBI [IJis aHau3a, MPEACTABICHHUS U
00pabOTKM JaHHBIX (BKJIIOYAs BBIYMCICHUE CYMMBI, CpEIHEro apupMeTHuyecKoro,
HauOOJBIIEr0 ¥ HAaMMEHBIIErO0 3HAYEHUMU, pelIeHUE ypaBHEHUMN, BHIOOP ONTHMAIBHOIO
penieHus1, No00p JIMHUM TPEHA, PELIEHUE 3a]1a4 IPOTHO3UPOBAHHUS).

B mpouecce usyueHus kypca MHPOpMATHKU YIiIyOnéHHOro ypoBHs 6 11 knacce
0o0y4JaronMMucs OyIyT TOCTUTHYTHI CICAYIOIINE MPEIMETHBIE Pe3yIbTaThl:

YyMEHUE  CTPOUTh  HEpPAaBHOMEpHBbIE  KOJIbl,  JIONyCKAaIOIIUE  OAHO3HAYHOE
JEKOJIMPOBaHUE COOOIIEHUM (MpePUKCHBIE KObI), HUCMOJIb30BATh MPOCTEUIINE KOIbI,
KOTOpbIE TO3BOJISIIOT OOHAPYKMBaTh M HMCHPABIATH OIIMOKMA MpHU IMEperaye JaHHbIX,
CTPOMUTH KO, 00eCIeUNBAIONINI HAUMEHBIIYIO0 BO3MOKHYIO CPEAHION JITTMHY COOOIEHUS
IPY KU3BECTHOM YaCTOTE CHMBOJIOB, MOSCHSTH MPUHIMUIIBI PA0OTHl MPOCTHIX AJITOPUTMOB
CKaTHUs JIAHHBIX;

YMEHHUE pellaTh arOPUTMUYECKUE 3a/1a4, CBA3aHHBIE C aHAIM30M rpadoB (3a7auu
MOCTPOCHUSI ONTHUMAIBHOTO MYTH MEXIY BepIInHAMU rpada, ONpeeICHus] KOJIMIeCTBa
pPa3NUYHBIX MyTEed MEXAy BEPIIMHAMH OPUEHTUPOBAHHOTO AaIMKINYECKOTo rpada),
YMEHUE UCIOJb30BaTh JIEPEBbs MPU aHAIM3E M MOCTPOCHUH KOJIOB U JJIsi IPEICTABIICHUS
apu(pMETUYECKUX BBIPAKECHUW, MPHU PELICHUWU 3alady MOMCKa U COPTHUPOBKH, YMEHUE
CTPOUTH JAEPEBO HUIPHl MO 3aJaHHOMY aJrOpuTMy, pa3padaThiBaTh B OOOCHOBHIBAThH
BBIUTPBILIHYIO CTPATETUIO UTPBHIL;

yMEHUE pa3paldaThiBaTh U PEaTU30BBIBATH B BHJIE MPOrpamMM Oa30BBIE aJTOPUTMBI,
yMEHHUE UCIOJB30BaTh B MPOrpaMMax JaHHbIC PA3IMYHbIX TUIIOB C YYETOM OTpaHUYCHHM
Ha AUana3oH UX BO3MOXKHBIX 3HAYEHUW, MPUMEHATHb MPU PELICHUH 3a]ad CTPYKTYpPbI
JaHHBIX (CIUCKH, CIOBApH, CTEKH, OYEPE]U, AEPEBbs), HCIOIb30BATh 0Aa30BbIE ONEPALMH
CO CTPYKTypamH JaHHBIX, IPUMEHSITh CTAaHIAPTHBIE U COOCTBEHHBIC MOJIPOTPAMMBI JIJIs
00pabOTKM YHCIIOBBIX JAHHBIX M CHUMBOJIBHBIX CTPOK, MCIOJb30BaTh NpHU pa3padoTKe
nporpaMMm  OMOJIMOTEKHM  MOJNpOrpamMM, 3HaTh  (YHKIHOHAJIbHBIE  BO3MOXXHOCTHU
MHCTPYMEHTAJIBHBIX CPEACTB CpeAbl pa3pabOTKH, YMEHHE HCIOJIb30BaTh CpPEACTBa
OTJIaJIKU ITPOTPaMM B CpeJie MPOrpaMMHUPOBAHHUS], YMEHUE JOKYMEHTUPOBATh POTPAMMBI;

YMEHHE CO3/aBaTh BEO-CTPAHHULIBI;

BJIaJICHME OCHOBHBIMHM CBEICHMSIMU O Oa3ax JaHHBIX, UX CTPYKType, CpeIcTBax
co3/laHusl U pabOThl C HUMHU, YMEHHE HUCIIOIb30BaTh TaOJMUYHbBIC (PEIAIMOHHBIC) 0a3bl
JAHHBIX (COCTABJIATH 3alpPOChl B 0a3aX JAaHHBIX, BBIIOIHATh COPTUPOBKY U IMOUCK 3aIHCEN



B 0a3e JaHHBIX, HAMTOIHATH pa3padoTaHHYIO 0a3y JaHHBIX) U CHIPABOYHBIC CHCTEMBIL;

YMEHHE WCMOJIb30BaTh KOMITBIOTEPHO-MAaTEMaTHUECKUEe MOJCIH Il aHajiu3a
O00OBEKTOB U TMpPOIECCOB: (POPMYIHPOBATH ILEJIb MOJEIUPOBAHUS, BBIIOJHITh aHAIU3
pE3yNIbTaTOB, MOJYYCHHBIX B XOJ€ MOJCIMPOBAHHUSA, OLIEHWBATH COOTBETCTBUE MOJEIU
MOJICIUPYEMOMY OOBEKTY WM IMPOLECCYy, MPEACTaBIATh Pe3yIbTaThl MOJEIUPOBAHUS B
HArJISITHOM BUJIE;

YMEHHE  OpPraHM30BBIBaTH  JUYHOE  HMH(POPMAIMOHHOE  TPOCTPAHCTBO  C
WCIIONb30BAaHMEM  PA3NUYHBIX  CPEeACTB  IUGPPOBBIX  TEXHOJIOTHWH, TOHUMaHHUE
BO3MOXKHOCTEM  HUGPOBBIX  CEPBHCOB  TOCYJApPCTBEHHBIX  YCIOYyr,  LU(POBBIX
0o0pa3oBaTeIbHBIX CEPBUCOB;

MOHUMAHUE OCHOBHBIX TPHUHIUIIOB pabOThl, BO3MOXHOCTEW U OrpaHUYCHUS
MPUMEHEHUS TEXHOJOTHH MCKYCCTBEHHOTO MHTEIUIEKTA B PA3IMYHBIX O0JIACTAX, HATHMINE
NPEJCTaBICHU O Kpyre pellaeMbIX 3aJad MalIMHHOTO oOydeHus (pacro3HaBaHU,
KJacCU(pUKALUU W TPOTHO3ZUPOBAHUS) HAIMYUE NPEJICTaBICHUH 00 HCHOJIb30BaHUU
MH(QOPMALIMOHHBIX TEXHOJOTHI B PA3IMYHBIX MPOPECCUOHATBHBIX chepax.
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AJNTOpUTMBI

34 00paboTKu
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10 KITACC

KoanuyecTBO 4acos
Ne

n/ Tema ypoka KonTtpoJbHble

Bcero
1| padoThI

TpeOGoBaHMs TEXHUKH
0€30MMaCHOCTH U TUTUEHBI
pu pabdoTe ¢
KOMIIBIOTEPAMH U IPYTHMHU
KOMITOHEHTaMH (P POBOTO
OKPY KEHHSI

[IpuHuMnIB paboTh
2 KOMITBIOTEPOB U 1
KOMITBIOTEPHBIX CUCTEM

OOMeH TaHHBIMH C
IIOMOLIBIO IIMH.
KoHTtpoiseps! BHEIIHUX
YCTPOWCTB

ABTOMAaTHUYECKOE
4 BBITOJIHEHUE TTPOTPaAMMBI 1
MIPOLIECCOPOM

OnepartuBHas, NOCTOSTHHAS
U J0JTOBPEMEHHAs aMSATh.
5 KoHTtposeps! BHEIIHUX 1
ycrpoucts. [Ipsmoin
JOCTYM K MaMsITH

IIpakTH4eckue
padoThI

Jara
U3y4eHHs

DJIeKTPOHHBIE
undgponbie
o0pa3oBaTe/bHbIE

pecypcebl



10

11

CoBpeMeHHbIE
KOMITIBIOTCPHBIC
TEXHOJIOTUHU

IIporpammHuoe
obecrieueHne
KOMITBIOTEPOB,
KOMITBIOTEPHBIX CHCTEM U
MOOWJIBHBIX YCTPOMCTB

CucreMHO€ TPOrpaMMHOE
obecrnieveHue.
OrnepaliuOHHBIE CUCTEMBI

Yrunutel. paiBepsl
ycrporucts. [lapamiensHoe
[IPOrpaMMUpPOBaHHE

Mucramnaug n
JTEUHCTAIUIAIINAS
MIPOrPaMMHOTO
obecrieueHUs

danIoBEIC CUCTEMBI.
[TpuHUMIIBEI pa3MenieHus u
MMEHOBaHMS (aiiioB B
JOJITCOBPEMEHHOM MaMSsITH.
[11a0IOHBI 111 OITUCAHUS
rpyni ¢aiinos



12

13

14

15

16

17

18

19

3aK0HOATEIIHLCTBO
Poccuniickoit ®denepanuu B
o0JacT MPOrpaMMHOTO
oOecrieueHus 1 TaHHBIX

[TpuHIUIIBI TOCTPOECHUS U
anmapaTHble KOMIIOHEHTHI
KOMIIBIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI

Cetp UHTEpHET

Paznenenne IP-cetu Ha
MHOJICETH C IIOMOIIBIO
MAacCOK IIOACETEN

CeteBoe
aIMUHUCTPUPOBAHUE

Bunpl nesrenbHOCTH B ceTH
WNurepuer. CepBucsl
NHurepHera.
I'ocynapcrBeHHbIE
AJIEKTPOHHBIE CEPBUCHI U
yCIIyTu

WNndopmannonnas
0€30MacHOCTb

Bpenonocusie
porpaMMHOE o0ecIieueHne
1 METO/Ibl OOPBOBI ¢ HUM



20

21

22

23

24

25

26

[IpakTuyeckas pabota o
Tteme "AHTUBHUPYCHBIE 1
porpaMMmaI"

Opranu3anus JUIHOTO
apxuBa HH(POPMAIIHH.
Pe3epBHOE KOMTMpPOBaHHE.
[TapoabHas 3ammMTa apxmuBa

HIndpoBanne JaHHBIX 1

Anroput™m mm@poBaHUs
RSA. Creranorpadus

IIpakTuyeckas pabota o
teme "lludposanue 1
TaHHBIX"

Wudopmanus, naHHbIE U
3HaHud. MHpopManmoHHbie
MIPOLIECCHI B IPUPOJIE,
TEXHUKE U OOIIIECTBE

HenpepsiBHble 1

JUCKPETHBIE BEIMYMHBI U

curHaiel. Heo6xonumocTts
JUCKPETU3ALNH

uHpopManuy, 1
MpeIHAa3HAYCHHOW JJIs

XpaHeHus, epeaadu u

00paboTKH B II(PPOBHIX

cucTemax



27

28

29

30

31

32

33

JIBOMYHOE KOIMPOBAHUE.
PaBHOMEpHBIE U
HEpPaBHOMEPHBIE KOJIbI.
JexonupoBanue
COOOIIIeHHH, 3aIIMCAaHHBIX C
MIOMOIIIbI0 HEPAaBHOMEPHBIX
KOJIOB

VYcnosue @ano.
[TocTpoeHue o1HO3HAYHO
JEKOUPYEMBIX KOJIOB C
nomoIneko aepesa. ['pad
An. A. MapkoBa
Enununp! usmepeHust
KoJIn4ecTBa MH(OpMAIUH.
AndaBuUTHBINA TOIXOM K
OLIEHKE KOJMYECTBa
uHpopMauu

CucTeMbl cUMCICHUS

[TepeBon uncen u3 oaHOM
CHUCTECMBI CUHUCJICHUS B
ApYyTyIo

JIBonuHasi, BOCbMEpUYHAS
U HIeCTHaAaTepUyUHas
CHUCTEMBbI CUHCIICHHUSA, CBA3b
MCXKIY HUMU

JIBon4Has1, BOCbMEPUYHAs
U HIECTHAALATepUYHAs
CUCTEMBI CUHCIICHUS, CBA3b
MEXy HUMH



34

35

36

37

38

39

40

41

JIBonuHas1, BOCbMEpUYHAas
U LIECTHAALATEpUYHAs
CHCTEMEBI CUHCIICHHUS, CBI3b
MEXK1y HUMHU

Apudmernueckue
orepanyy B MO3UIHOHHBIX
cucTeMax CUUCIIEHUS

Tpouunas
YPaBHOBEIICHHAs CUCTEMA
CUYMCIICHUS

JBomuHo-aecsaTHIHAs
CHCTEMA CUUCIIEHUS

KoaunpoBanue TekcToOB

PactpoBoe koaupoBaHue
M300paxeHH

IIpakTuyeckas padbora o
teMe "JluckpeTuzanus
rpaduuecKkoit
uHpopmanun"

LIBeToBBIC MOJICIIH.
BektopHoe konupoBaHue.
®dopmartsl GhansoB.
TpéxmepHas rpaduka.
@®pakranpHas rpaduka



42

43

44

45

46

47

48

KonupoBanue 3ByKa.
OneHka
nH(popManmoHHOTO 00BEMA
3BYKOBBIX JJAHHBIX MPU
3aJJaHHBIX YacTOTe
JTUCKPETU3AINH U
Pa3psAIHOCTH KOJUPOBAHUS

[IpakTrueckas pabora 1o
teme "Jluckperuzanus
3BYKOBOH uH(popmaruu"

OcHOBBI aNreOphl JTOTUKU

Jlornyeckue oneparuu.
Ta0auIel HCTUHHOCTH

Jlornueckue BbIpaKEHUS.
Jlornueckue TOXIECTBA.
Jloka3aTenbCcTBO
JIOTUYECKHUX TOXKIECTB C
MTOMOIIBIO TAOTHIL
HWCTUHHOCTHU

[IpakTuueckas pabora 1o
teme «IlocTpoenue u
a”aan3 TadauL]
HCTUHHOCTHU B TaOJIUYHOM
MIPOILIECCope

Jlornyeckue onepanuu u
OIepalu Haj



49

50

51

52

53

MHOXECTBaAMH

Jlornueckue onepanuu u
OlepaLuy HaJ
MHOXECTBaMHU

3aKoHbI AJIreOphl JOTUKH.
OKBUBAJICHTHBIE
npeoOpazoBaHMs
JIOTUYECKUX BBIPAKEHUI

Jlormueckme YPaBHCHUSA U
CHUCTCMBbI ypaBHeHI/Iﬁ

Jlornyeckue QyHKIHH.
3aBUCUMOCTb KOJIMYECTBA
BO3MOXKHBIX JIOTUYECKUX
(GyHKIUH OT KOJIMYECTBa
aprymeHToB. [loiaHbie
CUCTEMBI JIOTHYECKUX
byHKIHI

Kanonuueckue popmbl
JIOTUYECKUX BBIPAKEHUH.
CoBepliiieHHbIE
TN3BIOHKTUBHBIE U
KOHBIOHKTHBHBIE
HOpMaJibHbIE (POPMBI,
QJITOPUTMBI UX TTOCTPOCHHS
10 TabJN1e UCTUHHOCTH



54

55

56

57

58

59

Jlorudeckue 3jeMeHTHl B
COCTaBC KOMIILIOTCPA

Tpurrep. Cymmarop.
MBHoropa3psIHbIi 1
CyMMaTop

[TocTpoenue cxem Ha

JIOTUYECKUX AJIEMEHTaX.

3anuck JOTUYECKOTO 1
BBIPa)KEHUS 110 JIOTHYECKOU

cxeme

Mukpocxemsl 1
TEXHOJIOTHUS UX 1
MPOU3BOJICTBA

[IpencraBieHue 1enbx
yuces B aMsIT!
KOMITbIOTEpA.
OrpaHnueHHOCTh
nrarna3oHa yucel npu
OTrpaHUYEHUH KOJIUYECTBA
paspsaos. [lepenonnenue
paspsAHON CeTKH

be33HakoBEIe 1 3HAKOBEIC

TaHHbIE. 3HAKOBBINA OUT.

JBomuHEBIH 1
JIOTIOTHUTEIIBHBINA KOJI
OTPULIATEIbHBIX YUCE



60

61

62

63

64

65

66

[ToOUTOBBIE TOrMYECKHE
onepauuu. Jlornueckuid,
apuMeTUYECKHUN U
LMKJINYECKUH CIBUTH

[IudpoBanme ¢ MOMOIIBIO
MOOMTOBOM OTEpaIuu
«uckmouaroniee NJIHN»

[Ipencrasnenue u
XpaHEHHE B NIAMSITH
KOMIIBIOTEPA
BEIIECTBEHHBIX YHCEIT

BrinosiHenue onepauuii ¢
BEILIECTBEHHBIMHU YHCJIaMU,
HaKOIUJICHHE OLIUOOK MpHU
BBIYHCIICHUSX

[IpakTuueckas pabora o
teme «3yuenue
MOPa3psAAHOTrO MAIIMHHOTO
MIPEJICTABICHHUS LIETIBIX U
BEILIECTBEHHBIX YHCEID»

Ananuz aJIrOpUTMOB

Dtarnbl penieHus 3a1a4 Ha
KOMIIBIOTEPE.
HNHcTpymeHnTanbHble
CpeZACTBa: TPAHCIATOP,
OTJIa4MK,
poGUINPOBIIUK
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69
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71

72

73

74

75

76

Cpena mporpaMMUpPOBaHHUS.
Komnumnsanus n
MHTEpIpeTays IporpaMM.
BuptyasibHble MallIuHbI.
WuTerpupoBanHas cpena
pa3paboTku

MeTonabl OTIIaIKH
MporpamMm

Turmbl mepeMeHHbIX B
SI3BIKE IIPOTPaMMUPOBaHUS

O6paboTKa 1eTbIX YUCET

O06paboTKa BemeCTBEHHBIX
qUCen

CnyuaiiHble U
IICEBOCIYYalHbIE YHACIIA

Bersnenus. Ciaoxabie
YCIIOBHS

]_II/IKJ'ILI C YCJIOBUEM

[{uKbI 10 IEPEMEHHOM.
B3anmo3amenseMocTs
Pa3IMYHbIX BUJOB LIUKIIOB

O06paboTka HaTypalIbHbBIX
YHCEJI C UCTIOJIb30BAHUEM
IIUKJIOB



77

78

79

80

81

82

83

84

85

Haxoxnenne Bcex
MPOCTHIX YHCEI B 3aITaHHOM
nuana3one [IpakTnyueckas
pabora o Teme «PereHue
3a/1a4 METOI0M Iepedopar

WNHBapuaHT nuxia

JIOKyMEHTHPOBaHHE
MporpaMm

O6paboTka TaHHBIX,
XpaHsAmuxcs B ¢ainax

Pas0Ouenue 3amaun Ha
oA3agaun

Hcnone3oBanue
CTaHIapTHON OMOIHOTEKU
SI3BIKA MIPOTPAMMHUPOBAHUSI.
[Moxxirouenne 6UOIMOTEK
MOANIPOTPAMM CTOPOHHHX
MIPOU3BOAUTENIEH

[Toanporpammsbl
(mpouenypsl u pyHKIINN)

[Toamporpammel
(mporteyphl ¥ PYHKITAHN)

[IpakTuyeckas pabota o
teme "Pa3zpaboTka
noanporpamMm”

0.5



86

87

88

89

90

91

92

93

Pexypcus. PexypcuBHbie
00BEKTHI ((hpaKTab).
PexypcuBHbIe nporeaypsl
U QYHKLUU.
Wcnonp3oBanue creka st
OpraHu3allK PEKYPCUBHBIX
BBI30BOB

[IpakTuueckas pabora o
teme "PekypcruBHBIE
MOANPOrpaMmsbl"”

MoaynbHbBIA TPUHLIKIT
MOCTPOEHUS MPOrpaMM

YucneHHbIe METOIbI

[IpakTuueckas pabora Mo
TeMme «HucIeHHoe peleHne
YPaBHEHUIN»

HWcnonw3oBanue
JMCKPETU3ALUH B
BBIYUCIIUTEILHBIX 3a/1a4ax

[IpakTuueckas pabora o
teme «[Ipubmkénnoe
BBIYMCIICHUE JUTUH KPUBBIX
U TIomaaed Guryp»

[TpakTrueckas padoTa mo
teme «llouck Mmakcumyma
(MuHEMYMA) QYHKIIHIDY



94

95

96

97

98

OOpaboTKa CHMBOJIBHBIX
JTAHHBIX. AJITOPUTMBI
00pabOTKH CUMBOJIBHBIX
CTPOK: TIOJICUET
KOJIMYECTBA MOSABICHUN
CHUMBOJIa B CTPOKE

Anroputmel 06paboTKH
CHUMBOJIBHBIX CTPOK:
pa3bueHue CTpOKU Ha
CJIOBA IO NMPOOETBEHBIM
CUMBOJIaM

Anroputmbl 00paboTKH
CHUMBOJIBHBIX CTPOK: TIOMCK
MOJICTPOKH BHYTPH TaHHOMH
CTPOKH; 3aME€Ha HaWJICHHOU
HOJICTPOKH HA JIPYTYIO
CTPOKY

IIpakTuyeckas padbota o
teme "OOpaboTKa CTPOK ¢
UCIOJIb30BaHUEM (PYHKIUI
CTaHIapTHON OMOIHOTEKU
A3BIKA
IporpaMMUpoBaHus"

FeHepauI/m CJIOB B
3aJaHHOM aﬂ(l)aBI/ITe



99

100

101

102

103

MaccuBsl 1
MOCJIEOBATENHLHOCTH
yucen. [Ipaktuyeckas
pabora 1o Teme
"3arojiHeHHEe MaccuBa"

O000111éHHBIE
XapaKTePUCTHKH MaCCHBA

JIMHEWHBIN TTONCK
3aJJaHHOTO 3HAYCHUS B
Maccuse. [IpakTrueckas
pabora 1o Teme

" JINHEHHBIN TONCK
3aJJaHHOI0 3HAYEHUS B
maccuBe"

[IpakTuueckas pabora no
teme "I[louck
MUHHMAaJIHHOTO
(MaKCHMaJIbHOTO)
AJIEMEHTa B YHCIIOBOM
MaccuBe"

CopTupoBKa OJHOMEPHOTO
MaccuBa. [Ipoctbie MeTobI
COPTHUPOBKH.
[IpakTuyeckas pabota o
teme "lIpocTeie MeTO b
COPTUPOBKH Maccupa'

0.5

0.5

0.5
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105

106

107

108

109

110

111

112

CopTHpoBKa CIHUSIHUEM.
beicTpas coprupoBka
MaccuBa (aNropuTMm
QuickSort). [TpakTrueckast
pabora o Teme "bricTpas
COpPTUPOBKA MaccuBa"

JIBOMYHBIN MIOUCK B
OTCOPTUPOBAHHOM

Maccuse. [IpakTudeckas 1
pabora 1o Teme

" JIBOWYHBIIA MTOUCK"

JIByMepHBbIE MacCHUBBI
(MaTpuIbl)

ANTOpUTMBI 00pabOTKH
MaTpHII

Pewmenne 3amau ananusa
TAHHBIX

CpenctBa TEKCTOBOTO
npoieccopa

KommerotepHas BEpcTka
TEeKCTa

[IpakTuueckas pabora no

teme "BépcTka

JIOKYMEHTOB C 1
MaTeMaTU4YEeCKUMU
bopmynamu"
HNHCcTpymeHTHI
peLeH3UPOBaHUS

0.5

0.5
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114

115

116

117

118

[IpakTuyeckas pabota o
teme "MHOrocTpaHu4HbIE
JIOKYMEHTHI"

OO6rauHbIE CEPBUCHI.
Konnekrusnas pabora c
JOKYMEHTaMH.
[IpakTuueckas pabora Mo
teMe "KoiekTuBHas
pabota ¢ tokymeHTamu"

Awnanus ga"gueix. bombiime
JTAaHHBIE

MaruaHnoe oOydeHune

AHanmu3 JaHHBIX C
MTOMOIIIBIO JIEKTPOHHBIX
Ta0IUI]

[IpakTrueckas pabora 1o
TeMe "AHalu3 JaHHEIX C
TTOMOIIIBIO AJIEKTPOHHBIX
TabauL"

0.5



119

120

121

122

123

[TocTpoenue rpapukos
¢bynkui. [IpakTnyaeckas
pabora 1o Teme
"Harnagaoe
MIPEICTaBIICHHUE
pe3yIbTaToOB
CTaTHUCTUYECKOM
00pabOTKH TaHHBIX B BUJE
JUarpamMm cpecTBaMH
pemaKTopa dIEKTPOHHBIX
Tabu"”

Jluauu TpeHaa.
[IpakTuueckas pabora mo
teme "[loxbop muHun
TpEH]1a, IPOTHO3UpOoBaHue"

[Ton6op mapamerpa.
[IpakTrueckas padora 1o
teme "HuncneHHoe peleHne
ypaBHEHUH C TTOMOIIBIO
noadopa napamerpa"

OntuMu3zanus Kak MOUCK
HAWIy4IIero peleHus B
3aJJaHHBIX YCJIOBHUSX.
[IpakTuyeckas pabota o
teme "Pemenue 3anau
ONTHMHU3ALMU C TIOMOIIIbIO
AJEKTPOHHBIX Tabnui"

PesepBHOE Bpems

0.5

0.5

0.5

0.5
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125 PesepBHOE Bpems
126 PesepBHOe Bpems
127 PesepBHOE Bpems
128 PesepBHOE Bpems
129 PesepBHOE Bpems
130 PesepBHOE Bpems
131 PesepBHoe Bpemst
132 PesepBHOE Bpems
133 PesepBHoe Bpemst
134 PesepBHOE Bpems
135  PesepBHoe Bpems
136 PesepBHOE Bpems
OBIIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME

PesepBHOe Bpems

pd e ek e e e e ek ek e e e e

136

21.5



11 KIIACC

Ne
n/ Tema ypoka
n

KonnyecTBo nabopmanmm

2 AJNTOPUTMBI CHKATHSI TAHHBIX

Anropurm Xahdmana

[IpakTrueckas pabora 1o
teme "CrkaTthe TaHHBIX C
MOMOIIIBIO AIrOpUTMa
Xappmana"

Aunroputm LZW

ANTOpPUTMBI CKATHUS TaHHBIX
¢ norepsamu. [IpakTrueckas
6 pabora o Teme "CxaTtue
JAHHBIX C MTOTEPSAMU
(anroputmsl JPEG, MP3)"

CkopocTh Tiepe1aun JaHHBIX

[TomexoycTONYMBBIE KOABI

[IpakTuyeckas pabota o
teme "[lomexoycroitunBbie
KOMbI"

KoauuecTBo uacoB

Bcero

KonTtpoJsbnsbie
padoThI

Jara
IIpakTHyeckne
H3y4YeHHUHA
padoThI
1
0.5
1

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcesl



10

11
12
13
14
15

16

17

18

Cucrembl. KoMmoHeHTbI
CUCTEMBI ¥ X
B3aUMOJICHCTBHUE.
CucremubIii 3hdexT.
YnpasneHue Kak
nH(OPMAaLIMOHHBIN TPOIIECC.
Ob6patHas cBsI3b

Mojgenu 1 MOJETMpPOBaHUE

I'padms

Pemienue 3a1a4 ¢ IOMOIIbIO
rpa¢os

HepeBps

OCHOBBI TEOPUH UTD

[IpakTuyeckast pabota mo
teme "[1oMCK BBIMTPBIITHON
CTPATETHUH B UI'PE C MOTHOU
nHpopmarmen"”

CpencTBa HCKYCCTBEHHOTO
HMHTEIIEKTa

[TpakTiueckas padoTa mo
teme "Cpencrsa
HCKYCCTBCHHOI'O
uHTeeKra"



19

20

21

22

23

24

25

26

27

dopmanuzanus MOHITUS
anroputMma. MammHa
TrropuHra Kak
YHUBEpCalibHasi MOJEIIb
BbIUKCIICHUH. Te3uc
Yépua—Tbropunra

[IpakTuueckas pabora mo
teme "CocTaBlieHUE TPOCTOMN
IIPOrpamMMBbl JUIsl MAIIMHBI
Trropunra"

Mamuna Ilocta

Hopmaibhsbie anropugmbl
Mapxkosa

AJITOPUTMUAYECKHU
HEpa3pelIMMbIe 3a/1a4H.
3amaya ocTaHOBA.
HeBo3M0XHOCTB
aBTOMATHYECKOU OTIIaJIKHU
rporpamm

C0KHOCTH BBIUMCIICHUM

ITouck nmpocTeIX YKcel B
3aJlaHHOM JIMana3oHe ¢
MTOMOLIBIO ANTOpUTMA
«pemeTto DpatocheHa»

[IpakTuyeckas padbota o
teme "[louck npocThIX uncen
B 3aJaHHOM Jauana3oHe"

MHoropa3spsiiHbIe LieIIbIe
yucIia, 3aJ1a4n JIHHHON
apupMeTUKI



28

29

30

31

32

[IpakTuueckas pabora o
teMme "Peanuzanus
BBIYHCJICHHH C
MHOTOPa3psTHBIMU
guciaamMu"

CrnoBapu (accolMaTuBHBIC
MacCHUBBI, OTOOPaXKEHUS).
Xomi-tabnunel. [loctpoenune
an(aBUTHO-4aCTOTHOTO
cJoBaps 1S 3aJaHHOTO
TeKCTa

[IpakTuyeckas padbota o
teMe "llocTpoenue
aJ1(haBUTHO-4AaCTOTHOTO
cJI0Baps 1S 3aJaHHOTO
TeKcTa"

AHanu3 TeKcTa Ha
€CTECTBEHHOM SI3BIKE.
Brinenenune
MOCIE0BATEIIBHOCTEN TTO
mabnony. Perynsphsie
BbIpaKeHUS. YaCTOTHBIN
aHaIu3

[IpakTuueckas pabora 1o
TeMme "AHanu3 TEKCTA HA
€CTECTBEHHOM SI3BIKE"



33

34

35

36

37

38

Crexku. Ananus
MPaBIJIBHOCTH CKOOOYHOTO
BBIPAXKECHUS

Brrurcnenue
apu(pMeTHYECKOTr0
BBIPQ)KEHUSI, 3aITUCAHHOTO B
noctukcHOU hopme

[IpakTuueckas pabora mo
TeMe "Bbpruncienue
apu(METHIECKOTO
BBIPA)KEHUS, 3aITUCAHHOTO B
noctdukcHoit hopme”

Ouepenu. Ucnons3zoBanue
ouepean Ik BpeMEHHOTO
XpaHEHHUsT JAHHBIX

[IpakTrueckas pabota 1o
teme "HUcnons3oBanue
ouepenn"

Hepesbs. Peannzanus nepesa
C TIOMOIIBIO CCHIIIOYHBIX
CTPYKTYp. JBOnuHBIE
(OuHapHbIE) 1EpPEBbSI.
[Toctpoenune nepesa st
3a/IaHHOTO
apudmeTnyeckoro
BbIpaKEHUS



39

40

41

42

43

44

45

[IpakTuyeckast pabota mo
teme "lcnonbp3oBanue
JICPEBHEB ISl BEIYUCIICHUS
apudMeTUIECKUX
BBIpa)KEHUIT"

PexypcuBHBIE AIITOPUTMBI
00xo0/1a nepesa.
Hcnonn3oBanue cTeka u
ouepeau st 00xoaa iepeBa

PexypcuBHBIEC alTOPUTMBI
o0xoja nepesa.
Hcnonb3zoBanue creka u
ouepeau st 06xoaa iepeBa

Anroputmbl Ha rpadax.
[TocTpoenre MUHUMAIBHOTO
OCTOBHOTO JIepeBa
B3BEILICHHOT'O CBS3HOTO
HEOPHEHTUPOBAHHOTO rpada

O6xox rpada B riyOuHy.
O6xox rpada B mupuHy

KonnuecTBo pa3nnuHbIX
IyTel MeXAy BepLIMHAMU
OPHEHTUPOBAHHOT'O
alMKJINYecKoro rpada

Anroput™m JleMKCTpHI.
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47

48

49

50

51

[IpakTuueckas pabora o
TeMe "Brruncienne JIHHbBI
KpaT4alllero myTyu MEex1y
BepIIMHaMHU rpada
(anroput™m JlerikcTphr)"
Anroput™m

®noitga—Y opmamia

3anauu, peliaeMble ¢
IIOMOIILIO JUHAMHUYECKOTO
MPOTrpaMMHUPOBAHUS:
BBIYUCIICHUE PEKYPCHUBHBIX
byHKIHIi

[IpakTuyeckas pabota o
teme "Brrunciaenue
peKypCUBHBIX (DyHKIIHI C
IIOMOIILIO JUHAMHYECKOTO
MporpaMMHpoBaHus"

3agauu, periaemble ¢
MOMOIIBIO JMHAMHYECCKOTO
MPOrPAMMHUPOBAHUS:
HOJICUET KOJIMYECTBA
BapHaHTOB

[IpakTuueckas pabora o
teme "[loncuér kommuecTna
BapUaHTOB C IIOMOLIbIO
JMHAMUYECKOTO
IIPOrpaMMHUpPOBaHUA"
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53

54
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56

57

58

59

3agauu, periaemble ¢
MOMOIIBIO JUHAMHUYECKOTO
MPOTrpaMMHUPOBAHUS: 3aa91
OINTHUMH3ALIUU

[TonsTHe 0 mapagurmax
nporpamMmmupoBanus. O630p
S3bIKOB ITPOIPaMMHPOBAHUS

ITonsatre 00 00BEKTHO-
OpPUEHTUPOBAHHOM
MPOrPaMMHUPOBAHUH

OOBEKTHI U KJIaCCHI.
CBoiicTBa 1 METOIEI
00BEKTOB

OOBeKTHO-
OPUEHTUPOBAHHBIN aHAJIN3

[IpakTuyeckas pabota o
teme "Mcnonp3oBanne
TOTOBBIX KJIaCCOB B
nporpamme”

Pa3zpabotka nmporpamMmm Ha
OCHOBE O0BEKTHO-
OPUEHTHUPOBAHHOTO TTOAX0/IA

[IpakTuueckas pabora
"Pa3paboTka mpocToii
MIPOTpaMMBI C
HCITOJIb30BaHUEM KJIacCOB"
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61

62

63

64

65

66

67

68

Nukancysanus.
[IpakTuueckas pabora no
teMe "Pa3paboTka kiacca,
HCIOJIB3YIOIIETO
WHKancyJsauuo"

Hacnenosanue.
[onumopduszm

[IpakTuyeckas padbora o
teme "Pa3paboTka uepapxuu
KJ1accoB"

Cpensi ObICTpO# pa3pabOTKH
nporpamm. [IpoekTrpoBanue
uHTepdeiica noap30BaTeNs

[IpoexTupoBanue
uHTepdeiica moysb30BaTess

Hcnomnp3oBaHue TOTOBBIX
yIPaBISEMBIX JIEMEHTOB
JUTSL TIOCTPOCHMSI UHTepdeiica

[IpakTuyeckas pabota o
teme "Pa3paborka
MIPOrpaMMBbl ¢ rpapuuecKum
unrepdeiicom”

N3yuenne BTOpPOro si3bika
IIPOrpaMMHUPOBAHUSA

N3yuenne BTOpOro si3bika
MIPOrPpaMMHPOBAHUSA

0.5
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70

71

72

73

74

Oranbl KOMIIBIOTEPHO-
MaTeMaTH4eCKOIro
MO/JIETUPOBAHUS

Juckperusanus npu
MaTeMaTHYECKOM
MOJIETUPOBAaHUU
HEINpPEPHIBHBIX MPOLIECCOB.
MogenupoBaHue JBUKEHUS

[IpakTrueckas pabora 1o
teme "MonenupoBaHue
IBIOKEHUA"

MopaenupoBanue
OMOJIOTMYECKHUX CHCTEM.
[IpakTuyeckas pabota 1o
teme "MonenupoBaHue
OMOJIOTHYECKUX CUCTEM"

MaremMaTndeckue MOJCJIN B
3KOHOMHMKE.
BreraucnurensHbie
OKCIICPUMCHTBI C MOACIIAMUA

BeposiTHOCTHBIE MOJENH.
[IpakTuueckas pabora o
TeMme "MMuTaniMoHHOE
MOJICTTMPOBAHUE C TOMOIIIbIO
Metosia Mounrte-Kapio"

0.5

0.5
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78

79

80

81

Kommberoreproe
MOJICJIMPOBAHUE CUCTEM
yIpaBICHUSA

OO0paboTka pe3yJIbTaToB
IKCIICPUMEHTA

Tabnmuunble (pensSIOHHBIC)
0a3bl JaHHBIX

[Touck, copTupoBKa 1
GuIbTpanus 1aHHBIX.
3arpocsl Ha BEIOOPKY
JaHHBIX. 3apOCHI C
napaMmeTpamu.
Boruncnsiemsle 1osis B
3arpocax

[IpakTuueckas pabora no
teMme "PaboTa ¢ rotoBoii
0a30ii maHHBIX"

MuoroTtabiauyHble 0a3bl
IaHHBIX. THIIBI cBS3EH
MeXTy TaOIUIaMH.
Brenranii xmrou.
IlenocTtHOCTH 0a3bl JTAHHBIX

[IpakTuueckas pabora mo
teme "Pa3paboTka
MHOTOTa0IMYHOM 0a3bI
MaHHBIX"
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83

84

85

86

87

88

&9

90

91
92

3anpockl K
MHOTOTa0JIMYHBIM Oa3am
IAHHBIX

[IpakTuyeckas pabota o
Teme "3anpocsl K
MHOTroTa0IM4HOH 0aze
JaHHBIX"

SI3bIK yripaBieHUS JAaHHBIMU

SQL

[IpakTuueckas pabora o
TeMe "YTpaBieHHe TaHHBIMU
C MOMOIIBIO s3bIka SQL"

Hepensunonnsie 6a3bl
JAHHBIX. DKCIEPTHbBIE
CUCTEMBI
HNuTepHeT-nmpuinoxeHus
IlonsTHE O CepBEpHOU U
KJIMEHTCKOM YaCTAX CalTa.
TexHOMOTUs «KJINEeHT —
cepBep», €€ TOCTONHCTBA U
HEJOCTATKH

OcuoBsI ga361ka HTML
[IpakTryeckas pabota o
teMme "Co3maHue TEKCTOBOH
BeO-CcTpaHUITBI"

OcHoBbI a36ika HTML
OcuoBbI ga361ka HTML



93

94

95

96

97

98

99

100

[IpakTuueckas pabora no
teme "Co3nanue BeO-
CTpaHUIIbI, BKIIOYAOIIEH
MYJIbTUMEUITHBIE O0OBEKTHI
(pucyHKH, 3ByKOBBIE
JTaHHBIC, BUICO0)"

OCHOBBI KaCKaIHBIX TaOJIHI]
ctuneit (CSS)

[IpakTuueckas pabora Mo
teme "OdopmieHue
CTpPaHUIIBI C TOMOIIIBIO
KaCKaJIHBIX Ta0IMIl cTHICH"

CueHnapuu Ha sI3bIKE
JavaScript

Cuenapuu Ha sI3bIKE
JavaScript

®opmbl Ha BEO-CTpaHULIE

[IpakTuueckas pabora o
teme "O0paboTKa JaHHBIX

(bopM"
Pasmemenue BeO-caiiToB.

Ycnyra XxocTuHra. 3arpyska
(aiinoB Ha caiiT
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102

103

104

105

106

Kanpuposanue.

HcnpaBnenne nepcneKkTUBBL.

I'ucrorpamma. Koppeknus
ypOBHEHN, KOPPEKIIHS IIBETA.
OO6eciBeurBaHNE I[BETHBIX
M300paxeHH

BBox u3obpaxenuii ¢

HCIIOJIb30BAHHUEM PA3JIMYHBIX

U(POBBIX YCTPOUCTB.
[IpakTuyeckas padbota o

teme "OOpaboTka HUPPOBBIX

¢dororpaduii”

Peryms. PaGora ¢
obnactsamu. OUIBTPHI.
[IpakTuyeckas padbota o
teme "Peryib u@poBbIX
¢dororpaduii”
MHorocioiinbie
n3o0paxxeHus. TeKCToBbIe
cion. Macka cinosi. Kanassl.
CoxpaHeHue BbIIECIEHHON
obnactu

[IpakTuyeckas pabota o
teme "MHorocioiiHbie
n3o0paxeHus"

[ToaroroBka wiLTFOCTpanUid
UL BeO-caliToB.
[IpakTuueckas pabora mo
TeMe " AHUMUPOBAHHBIE
n3zo0paxeHus"

0.5

0.5

0.5
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108

109

110

111

112

113

114

115

116

117
118

Bekrophas rpaduxka.
Bekropusanus pacTpoBbIX
M300pakeHU I

[IpakTuyeckas pabota o
teme "BekTopHas rpaduka”

[IpuHIMIIBEI TOCTPOEHUS U
pEAaKTUPOBAHUS
TPEXMEPHBIX MOJEIICH

[IpakTuyeckas padbota o
teme "Co3iaHue npocThIX
TPEXMEPHBIX MoJenei"

CeTouYHBIE MOJIENH.
Marepuainst

[IpakTuueckas pabora o
teMme "CeTouyHbIe MOTEIN"

MonaenupoBanue
HCTOYHUKOB OCBEIICHUS.
Kamepsl

[IpakTrueckas pabora 1o

teme "Pengepunr"

AZTUTUBHBIE TEXHOJIOTUU
(3D-npuHTEpHI)

IlonsATHE O BUPTYyaIbHON
peaIbHOCTH U TOIIOJIHEHHON
peaNbHOCTH

PesepBHOE Bpems

PesepBHOE Bpems



119
120
121
122
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