JenaprameHT o0pa3oBanusi axMuHucTpanuu I'opona Tomcka
MyHuIMNIAJIBLHOE ABTOHOMHOE 00111e00pa3oBaTe/IbHOE YUpe:KaeHHue
cpennss od1eodpa3oBaTeabHas mKoJaa Ne 43

PaccmoTpeno Ha 3acenaHun CornacoBaHo Ha 3aceJaHUU VYTBepkIcHa U BBeJCHA B
METOAUYECKOTO MeToaudeckoro coeeta MAOY JIeCTBHE
o0venuHeHus yunreneit MAOY COILINe 43 r. Tomcka [Ipuka3z Ne 344
COILINe 43 r. Tomcka ITpotokon Ne 2 ot 30.08.2024r ot «30» aBrycra 2024r.
IIporoxon Nel ot 29.08. 2024r 3am. peaceaaTesst HMC | N.O.xupekropa MAOY COLI Ne
Pyk. MO: 43 r. Tomcka.

Kprouxora C.B. O.A. BragumupoBa bastok K.C.

PABOYAS ITPOT'PAMMA 11O YYEBHOMY HPEJIMETY «<MHO®OPMATHUKA>»
(yriay0aéHHbIi YPOBEHbD)
®rocC CO0 10 - 11 KJIACCBI

Bcero na n3zyuenue nunpopmatuku B 10-11 knaccax Beigensercs 272 yacon. 13 vux: B 10
kiacce 136 gaca (4 gaca B Henemo, 34 yueOnble Henenn), B 11 kimacce 136 waca (4 gaca B
Hezento, 34 yueOHbIe HEeJIeIH )

Caenenns 0 cocraBuTesie padovei MporpaMMel:
Kproukosa C.B., yunurenb MareMaTuku 1 HHPOPMATUKH
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Pabouas mporpamma mo mpeamery «Mudpopmaruka» (10-11 kmacc) (yrmyOnéHHBIA YpOBEHB)
COCTaBJICHA B COOTBETCTBHUU C HOPMATUBHBIMU JOKYMCHTAMMU!
Pabouas npozpamma no npeomemy «Hugopmamuxay (yenyoaénuuslit yposens) cocmaeiena ¢

yuemom cnedy}omux HOpMaAmMuUEHbIX 00Kymeum03:

®denepanbHblit 3ak0H 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepanum.
®epnepanbubiii 3ak0H 0T 19.12.2023 Ne 618-D3 «O BHecenun uzmenenuii B GenepanbHblil 3aK0H
«006 ob6pazoanuu B Poccuiickoit deneparumy.

®enepanbhblil 3ak0H 0T 04.08.2023 Ne 479-03 «O BHeceHuH u3meHeHu B denepanbHblil 3aKOH
«00 o6pazoBanuu B Poccuiickoit deneparum.

[Tpuka3 MunnpocBemenust Poccun «O0 yTBepxaeHUM (eaepaTbHOro ToCyIapCTBEHHOTO
00pa3oBaTeNbHOIO CTaHIapTa CpeIHero ooIero oopasopanus» ot 17 mas 2012 r. Ne 413 (B pen.
[Tpuxaza Munnpocsemenus Poccun ot 12.08.2022 Ne 732)

[Tpuxaz Munnpocsemenus: Poccun ot 27.12.2023 Ne1028 O BHeCEeHHU U3MEHEHHUI B HEKOTOPBIE
npuka3bl MunHoOpHayku u Munnpocsenienus, kacawomuecss PI'OC ocHoBHOro ooOuiero
00pa3zoBaHMs U CpeTHEro 001Iero oopazoBanus".

[Tpuka3 Munnpocsemenus Poccun ot 18.05.2023r. Ne 371 «O06 yTBepkIeHUU QeaeparbHOR
00pa3oBaTeNbHOI MPOrpaMMbI CPEHET0 00IIero 00pa3oBaHU.

[Tpuxa3z Munnpocsemenust Poccun ot 01.02.2024 Ne62 «O BHeceHUM U3MEHEHUH B HEKOTOpHIE
npuka3sl Munnpocsemienus Poccun, xacaromuecs genepalibHbIX 00pa3oBaTeIbHBIX MPOrpaMM
OCHOBHOTO 00111ero 00pa30BaHUs U CPEIHET0 00IIET0 00pa30BaHUsD).

- KoHuenuus n1yXxoBHO - HPaBCTBEHHOT'O PAa3BUTHUS M BOCHUTAHUA JIMYHOCTH T'pa)KJaHUHA
Poccuu;

- ITpuka3 MunuctepcTBa npocsenieHus Poccuiickoit @enepanuu ot 22.03.2021 Ne 115 «O06
YTBEPKACHUM TOPSIKA OpraHU3allMd M OCYILIECTBJICHHUS 00pa30BaTEIbHON NEATEIbHOCTU IO
OCHOBHBIM 00111€00pa30BaTeIbHBIM IPpOrpaMMaM — 00pa3oBaTeIbHBIM MIPOrpaMMaM HavyaabHOIo
00111eT0, OCHOBHOTO OOIIET0 U CPEAHETO OOIIETO 00pa30BaHUNY;

- Ilpuxaz Munnpocsemenus Poccun ot 21.02.2024 Nell9 «O BHeceHMHM H3MEHEHUH B
npuioxkeHuss Ne 1 u Ne 2 k [lpukasy Munnpocsemenust Poccun ot 21.092022 Ne 858 O6
yrBepxkacHun  DIIY, [nomymieHHBIX K  HCHOJIB30BAHMIO IIPU  peaM3alii  MMEIOIIMX
rOCy/apCTBEHHYIO aKKPEIUTAINI0 00pa30BaTeIbHBIX IPOTrPAMM HA4aJIbHOTO 0011[Er0, OCHOBHOT'O
obmero,  cpemHero  o0miero  oOpa3oBaHUs ~ OpPTraHM3AlUMSMH,  OCYIIECTBIISIFOITUMU
00pa30BaTeNbHYI0 JIEATENIBHOCTh W YCTAHOBJICHHMSI TMPEAETbHOIO CpOKa HCIOJIb30BAHUSA
UCKJIIOYEHHBIX YYEOHUKOBY.

- ITpukas MuHucrepcTa [IPOCBELICHUS Poccuiickoit denepanun
or 21.05.2024 Ne 347 "O BHeceHMM HW3MEHEHUH B MNpUKa3 MHHHCTEPCTBA IPOCBEIIECHUS
Poccuiickoit @enepanuu ot 21 centsaops 2022 r. Ne 858 "O6 yTBepxieHNH (eaepaabHOro nepeyHs
Y4eOHUKOB, JIOMYIIEHHBIX K MCIIOJB30BAaHHUIO IPH pealu3allMd HMEIOIIHUX TOCyJapCTBEHHYIO
aKKpEJUTAIMI0 00pa30BaTENIbHBIX MPOrpaMM HayaJlbHOTO OOIIEro, OCHOBHOTO OOIIET0, CPEHETO
o0rmiero o0pa3oBaHUsl OpraHU3ALMSIMH, OCYIIECTBISIIOIIMMU 00pa30BaTENbHYIO JEATENbHOCTD, U
YCTQHOBJIEHUSI  IPENENBHOIO CpOKa  HCIIONb30BAaHMSI  HMCKIIOYEHHBIX  Y4EOHHMKOB"
(3apeructpuponan 21.06.2024 Ne 78626)

- [Ipukas MunnpocseleHus Poccun oT 18.07.2024 Ne 499
"O6 yTBepkA€HUU (elepaibHOTO TMEepeyHsi dJIEKTPOHHBIX 00pa30BaTeNIbHBIX PECYpCOB,
JIOTIYIIEHHBIX K MCIOJB30BAaHUIO IIPU PEAIU3alMi UMEIOINX FOCYAapCTBEHHYIO aKKPEIAUTALUIO
00pa3oBaTeNbHBIX MPOTPAMM HAYAJIBHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHEero OOIIero
obpa3oBanus" (3apeructpupoBano B Muntocte PO 16.08.2024 Ne 79172)

- Canwurtapnsie paBuia CII 2.4.3648-20 «CaHuTapHO-3ITHIEMUOJIOTHYECKUE TPEOOBAHUS K
OpraHu3alsiM BOCIUTaHHUA M OOYYEHHUsS, OTIbIXa M O3JOPOBICHMUSA JETeH M MOJOJCKN,
YTBEPKJICHHBIX MOCTAHOBJIEHHWEM [ JTaBHOTO rOCY1apCTBEHHOIO CAHUTApHOTO Bpaya Poccuiickoit
®enepannu ot 28.09.2020 Ne 28 (nanee - CII 2.4.3648-20);



- Canutapubie nipaBmwiia 1 HopMbl CanlluH 1.2.3685-21 «['urnennueckne HOpMATHUBBI U
TpeOoBaHUs K 00ecTIeYeHn 0 0€30MacHOCTH U (MiTH) 0€3BPEeIHOCTH IS YelloBeKa (PaKTOPOB CPEJIbI
o0uTaHUM», YTBEPKACHHBIX MOCTAaHOBJIEHHWEM [ TaBHOTO TOCYJapCTBEHHOTO CAHUTAPHOIO Bpaya
Poccuiickoit @enepanuu ot 28.01.2021 Ne2 (nanee — I'uruennyeckue HOpMaTUBbl);

- Pacnopsikenue Jlenapramenta o6miero oopazoBanust Tomckoit o6mactu ot 28.09.2018 Ne
832-p «0O06  yrBepxaenuu ~ KoHmenmmmu — pa3BuUTHS — (PHU3UKO-MATEMAaTHYECKOTO U
€CTECTBEHHOHAay4YHOTr0 00pazoBanus ToMckoii 061acTu B cucteMe obero oopazoBanus Ha 2019-
2025 roap»;

- Pacnopsikenue Jlenapramenta o6miero oopazoBanust Tomckoit o6actu ot 28.09.2018 Ne
892-p «O6 ytBepxkacHHH pernoHanbHOrO I[lmana MepornpusTHil Mo peanmuzarmu KoHuenmuu
pa3BUTHA (PU3UKO-MATEMAaTUYECKOTO U €CTECTBEHHOHAYYHOro oOpa3oBaHus ToMckoi 061acTu B
cucreMe obiero oopazoanus Ha 2019-2025 roas»;

- [Iporpamma pazsutuss MAOY COLI Ne 43 r. Tomcka;

- OcHoBHast oOpa3oBarenpHas MPOrpaMMa OCHOBHOTO o0mero oopazosanus MAOY COIII
No 43 r.Tomcka

- Ycras MAOY COHI Ne 43 r. Tomcka;

- [IpumepHO# porpamMMbl cpeHero (TIOTHOTOo) 001Iero obpa3oBanwus Mo Kypey «MuadopmaTtika u UKT -
npoduibHEI ypoBeHb — 10 U kopmdukaTopa 3IEMEHTOB COMEP)KAHUS IS COCTABIEHUS KOHTPOIBHBIX
u3MeputenbHeix MaTepuanoB (KHM) enrnHOro rocy1apcTBEHHOTO K3aMeHa.

HOACHUTEJIBHASA 3AIIMCKA

IIporpamma o unpopmaTuke (yriyOnEéHHbIN yPOBEHb) Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus
pa3paboTaHa Ha OCHOBE TpeOOBaHUIl K pe3ysibTaTaM OCBOCHHUS OCHOBHOW OOpa30BaTE/IbHOM MPOrpaMMbI
cpennero obmiero obpasoBanusi, mpenactaBieHHeix B ®I'OC COO, a Takke denepanbHOi paboueit
ImporpaMMbl BOCIIUTaHUS.

IMporpamMma 1o wuH(pOpMaTHKe JaéT TPEACTABICHHE O IEIIX, OOLIeH CTpaTeruu OOydYeHUS,
BOCITUTAHUS W PAa3BUTUS OOyYaromUXcs cpeacTBamu yueOHoro mnpeavera «HMudpopmaTika» Ha
yrayOnEHHOM YpPOBHE, YCTaHABJIMBACT 00s3aTENbHOE MPEIMETHOE COJCpPKAHUE, MPEAYCMATPUBACT €ro
CTPYKTYPUPOBAHUE IO pasjiesiaM U TeMaM Kypca, ONpeselsieT pacrpelielieHHe ero mo kiaccam (romam
u3ydeHus), MaéT MPUMEPHOE pAacHpeeieHue Y4eOHBIX YacoB MO TEMATHYECKUM pasjenaM Kypca |
pekoMeHyeMyro (TIPUMEPHYI0) TOCIEAOBATEIbHOCTh HMX H3YUYCHHS C YYETOM MEXKIPEIMETHBIX U
BHYTPHITPEIMETHBIX CBA3CH, JOTMKH y4eOHOTO MPOIIecca, BO3PACTHBIX 0COOCHHOCTEH 00YYarOIIMXCSL.

[Iporpamma mo mHMOpMATHKE ONpEAEsieT KONWYECTBEHHBIE M KaueCTBEHHBIE XapaKTEPHCTHKH
y4eOHOro Matepuaia Uil KaXIOro Troja M3y4deHus, B TOM YHCJIE Ui COACP)KATENbHOIO HAIlOJHEHUS
pasHoro BUAa KOHTPOJS (MPOMEXYTOUHOW aTTecTaluuy OOyYaroIIUXCs, BCEPOCCHICKHX MPOBEPOUYHBIX
paboT, rocyaapcTBeHHOI HTOroBo# arrecranun). [Iporpamma no nHpoOpMaTHKeE SIBISETCS OCHOBOW IS
COCTaBJICHHSI aBTOPCKHUX YUEOHBIX MPOrpaMM U YUeOHHKOB, TOYPOUYHOTO IJIAHUPOBAHHUA Kypca YUUTEIIeM.

Wndopmaruka B cpegHeM o01eM o0pa3oBaHUH OTPaXKaeT:

CYIIHOCTh MH()OPMATUKH KaK HAYYHON ITUCHUILIHHBI, U3y4Yarolel 3aKOHOMEPHOCTH MPOTEKaHHUs U
BO3MO’XHOCTH aBTOMATU3alMK MH()OPMAIIMOHHBIX MPOLECCOB B PA3JINUHBIX CUCTEMAX;

OCHOBHBIE O0JIACTH NPUMEHEHUs] WHPOPMATUKH, NPEXKIE BCEro MH(OPMALMOHHBIE TEXHOJIOTHH,
yIpaBJIeHHE U COLIMATBHYIO cdepy;

MEXTUCITUTUTHHAPHBIN XapakTep HHPOPMATHKU U HH(DOPMAIIMOHHOM JeSITETbHOCTH.

Kypc nndopmaTiku 11 ypoBHS CpeaHEro oomero oopa3oBaHus ABISETCS 3aBEPIIAIOLINM 3TAllOM
HETPEPLIBHOW  MOATOTOBKH  OOydarommxcs B oOnacth  WHOOPMATHKA W WHPOPMAIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHA, OMUpaeTCs HA COZepKaHhe Kypca MHOOPMATUKUA YPOBHS OCHOBHOTO
obmrero 00pa3oBaHHs W OMBIT IOCTOSIHHOTO IPUMEHEHUS WH(POPMAIHOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTH, TAET TEOPETHUECKOE OCMBICIICHHE, HHTEPIPETANNIO U 0000IIeHUE ITOTO OTIBITA.



Pesynbrarel  yrmyOnéHHOro  ypoBHS — u3ydeHHs yueOHoro mpeamera «MHbopmaTnkay
OpPUECHTUPOBAHBI HA MOJTy4YeHHE KOMIETEHTHOCTEH sl MOCTeNyoel MpoecCHOHANBHON A TeNbHOCTH
KaK B paMKax JaHHOU MPEeIMETHON 001aCTH, TaK U B CMEXKHBIX ¢ Hell o0macTsx. OHM BKITIOYAIOT B ce0sl:

OBJIAJICHUE KIIOYEBBIMU MOHATUSAMH M 3aKOHOMEPHOCTSIMM, Ha KOTOPBIX CTPOHUTCS JaHHas
npeaMeTHasi 001acTh, paclo3HaBaHHE COOTBETCTBYIOIIMX UM MPH3HAKOB M B3aWMOCBS3EH, CTOCOOHOCTD
JIEMOHCTPHUPOBATH Pa3IUYHbIE OAXOAbI K U3YUEHHUIO SIBICHUHN, XapaKTEPHBIX AJIS H3y4aeMOH MpeIMeTHON
obacTy;

YMEHHE pelaTh THUIOBbIE NPAKTHUYECKUE U TEOPETHYECKHE 3aJaud, XapaKTepHble JJis
MCIIOJIb30BaHMs METOIOB M MHCTPYMEHTapHsl TaHHOH NMpeAMETHOH 00JacTy;

HaJIM4We MPeACTaBICHUN O JaHHOW MPEeIMETHOW 00JIACTH KaK LEIOCTHOW TeOpUH (COBOKYIMHOCTH
TEOPHii), OCHOBHBIX CBS35X CO CMEXHBIMH OOJIACTSIMU 3HAHUH.

B pamkax yrmyOnéHHOTO ypoBHsS HM3ydeHUs MH(GOPMATUKUA OOECIeYMBaeTCs IeICHANpaBICHHAS
MOJTOTOBKA OOYYAIOIIUXCS K MPOJODKCHHIO O0pa3oBaHUs B OpraHU3alUAX MPO(HEeCCHOHATBHOTO
00pa3oBaHHs MO CHEIMATBHOCTSIM, HEMOCPEACTBEHHO CBSI3aHHBIM C IU(PPOBBIMU TEXHOJIOTUSMH, TAaKUM
KaKk MporpaMMHas WHXXEHepHs, WHQOpManuoHHas O0e301acHOCTb, WH(POPMAIMOHHBIE CHUCTEMBI U
TEXHOJIOTHH, MOOWJIbHBIE CHCTEMBI M CETH, OOJbIINE JJAaHHBIE U MAallMHHOE 00YYCHHUE, MPOMBIIIICHHBIN
WHTEpPHET BelleH, HCKYCCTBEHHBI HHTEIICKT, TEXHOJOTHMHM OECIpOBOJHON CBS3H, POOOTOTEXHHUKA,
KBaHTOBBIE TEXHOJIOTHUH, CUCTEMBI paclpeeI€HHOI0 peecTpa, TEXHOJIOTHH BUPTYaIbHOU U TONOJTHEHHON
peanbHOCTEN.

OcHoBHas 11e71b U3y4YeHus yueOHoro npeamera «HpopmaTrkay Ha yriryOJIEHHOM YPOBHE CPETHETO
obmero oOpazoBaHusi — oOecledeHrne AalbHEHIIero pa3BUTHS WH()DOPMAIMOHHBIX KOMIIETSHIIUN
00yyJaromerocs, ero TOTOBHOCTH K >KU3HHU B YCJIOBUSIX Pa3BUBAIOILETOCS HH(GOPMALMOHHOIO 00IIECTBa U
BO3pacTaroleil KOHKYPEHIIMH Ha PeIHKe Tpy/a. B cBsi3u ¢ aTiM nzydenue napopmatuku B 10—11 kmaccax
JOJDKHO 00ECTICUNTh:

c(OPMHUPOBAHHOCTb MHPOBO33PEHHUS,, OCHOBAaHHOIO HA IIOHHMAaHMU pOJM HH(POPMATHKH,
MH(QOPMAIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B COBPEMEHHOM OOIIECTBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTHYECKOTO U aJITOPUTMUYECKOTO MBILIICHHS;

c(hOpMHUPOBAHHOCTh YMEHHH pa3indaTh (HaKThl U OLEHKH, CPABHUBATH OLICHOYHbIE BBIBOJIbI, BUJETD
UX CBA3b C KPUTEPHUAMU OLIEHUBAHUS U CBSI3b KPUTEPUEB C ONPEAEIEHHON CUCTEMON ICHHOCTEH, IPOBEPATH
Ha JIOCTOBEPHOCTH B 00001aTh HH(HOPMAITHIO;

c(OPMHUPOBAHHOCTh IPEJACTABICHUN O BIMAHUM HH(QOPMALMOHHBIX TEXHOJIOTHMM Ha KHU3Hb
YyenoBeka B OOILECTBE, NMOHMMAaHHE COLUAIBHOIO, SKOHOMHYECKOTO, MOJUTUYECKOro, KYJIbTYPHOTO,
IOPUINYECKOT0, MPUPOAHOTO, SPrOHOMUYECKOr0, MEIULIMHCKOTO M (PU3HOJIOTHYECKOr0 KOHTEKCTOB
MH(QOPMAaIIMOHHBIX TEXHOJIOTHH;

NPUHSATHE IIPaBOBBIX M OJTUYECKUX AaCHEKTOB HH(POPMALMOHHBIX TEXHOJIOTHH, OCO3HAHHE
OTBETCTBEHHOCTH JIIOJIeH, BOBJICUEHHBIX B CO3JaHUE M HCIOJB30BaHWE HH(OPMALMOHHBIX CHCTEM,
pacrpocTpaHeHue HHPOPMaIUH;

CO3J1aHHE YCIIOBHW JUIS Pa3BUTHS HAaBBIKOB Y4eOHOH, MPOEKTHOW, HAYYHO-HCCIIEIOBATEIbCKON U
TBOPYECKOH JEATEIbHOCTH, MOTHBALIMK O0OYYAIOIINXCS K CAMOPA3BUTHIO.

B conepxxanun yae6Hor0 nnpeamera « MHbOpMaTHKa) BRIAENIIOTCS YE€THIPE TEMATHYECKUX pa3iena.

Paznen «IludpoBasi rpaMOTHOCTBE» NOCBSALIEH BOIPOCAM YCTPOKWCTBA KOMIIBIOTEPOB U APYIHX
JJIEMEHTOB IH(PPOBOTO OKPYXKEHHUs, BKJIIOYAs KOMIIBIOTEPHBIC CETH, WCIOIB30BAHUIO CPEJICTB
OTIEpAIlIOHHOW CHUCTeMBI, paboTe B ceTm VHTepHET ¥ HWCIONB30BAaHUIO HHTEPHET-CEPBUCOB,
HHGOPMAIMOHHOM 0€30MMaCHOCTH.

Paznen «Teopernyeckne oCHOBbI MHPOPMATHKH» BKIIOYaeT B ceOS MOHITHHHBINA ammapar
MH()OPMATHKH, BOIIPOCH KOJMPOBAHMSA MH(POPMANNH, U3MEPEHHS HHPOPMAIMOHHOTO 00BEMa JaHHBIX,
OCHOBBI aJIre€Opbl JIOTUKU U KOMITBIOTEPHOI'O MOJAEIUPOBaHHUA.

Paznen «AnropuTMbl M NPOrpaMMHPOBAaHHE) HAlpaBiCH Ha Pa3BUTHE aITOPUTMHUUIECKOTO
MBIIUIEHHS, pa3pabOTKy aJrOpUTMOB M OLEHKY HMX CIIOKHOCTH, ()OPMHUPOBAHHE HABBIKOB PEATU3ALNU
IPOrpaMM Ha S3bIKax MPOrpaMMUPOBAHUS BBICOKOTO YPOBHS.



Paznen «AnpopmanmoHHbIe TEXHOJIOTHW» TTOCBSIIEH BOIPOCaM MIPUMEHEHUST HH(OPMALOHHBIX
TEXHOJIOTHH, PEaJM30BaHHBIX B MPHUKJIAAHBIX MPOTrPaMMHBIX NPOXYKTaX M HWHTEPHET-CEPBHCAX, B TOM
Yucie B 3ajadax aHaju3a JaHHBIX, HCIOJIb30BAHUIO 0a3 JaHHBIX W 3JCKTPOHHBIX TAOJHIl IJIsl PELICHUS
NPUKJIaIHBIX 3a7a4.

B npuBenéunom nanee coxepkanuu ydeOHoro mpeamera «HMHopMaTHKa» KypcHBOM BBIACICHEI
JOTIOJTHUTENbHBIE TEMBI, KOTOPBIE HE BXOJST B O0S3aTEIBbHYIO MPOTpaMMy OOy4YEeHHsS, HO MOTYT OBITh
NPEISIOKEHBI JUTsl U3yUYESHHUS OTACIBHBIM MOTHBHPOBAHHBIM U CIIOCOOHBIM 00yYarOIUMCH.

YrnyOnéHHblil ypoBeHb N3yUeHUSI MHPOPMATHKH PEKOMEHAYETCS I TEXHOJIOTHUECKOTO MTPOQUIIS,
OpPUECHTUPOBAHHOTO Ha MHXKEHEPHYIO U HH(OPMALIMOHHYIO Cephl ACATEILHOCTH. Y TITyOJIEHHBINA YPOBEHb
U3yuyeHHs WHPOPMATHUKH o0OecreunBaeT: MOArOTOBKY OOydaroliuxcs, OPHEHTHPOBAaHHBIX Ha
CHENUANBHOCTH B 001acTH MH()OPMAIIMOHHBIX TEXHOJIOTMH W WH)XEHEPHBIE CHELUAILHOCTH, Y4acTHE B
IIPOEKTHOM U UCCIIEN0BATEIBCKON NEATEIbHOCTH, CBA3aHHON C COBPEMEHHBIMU HAMPABICHUSIMH OTPACIIH
I/IH(i)OpMaHI/IOHHO-KOMMYHI/IKaHI/IOHHBIX TCXHOHOI‘I/II‘/'I, IMOATrOTOBKY K Y4YaCTUIO B OJIUMIIMaJAax MU CAade
EnnHoro rocynapcTBEHHOTO K3aMeHa 110 HH(OpMAaTHKE.

[MocnenoBaTenbHOCTD U3YUSHHUS TEM B TpeJiesiaX 0JJHOTrO roja o0yueHHs MOKET ObITh H3MEHEHA 110
YCMOTPEHHIO YUHUTEINS MPU MOATOTOBKE pabodell MporpaMMbl U IOYPOYHOTO IJIAHUPOBAHUSI.

OOm1ee YnCIIO YacoB, PEKOMEHIOBAHHBIX JJIsl 3yueHus: nHpopMaTuku — 272 vaca: B 10 xmacce —
136 gacoB (4 yaca B Henemno), B 11 kmacce — 136 gacoB (4 yaca B HE/IEIIO).



COJEP)KAHUE OBYYEHUSA
10 KJIACC

IHudposas rpaMOTHOCTH

TpeboBanus TexHMKH O€30MACHOCTH W TUTHEHBI MPH PadOTe C KOMIBIOTEpaMU M APYTUMH
KOMITOHEHTaMH U(PPOBOTo OKpPYKEHHS.

[Tpunnunel paboThl KOMIBIOTEPOB M KOMIBIOTEPHBIX cHUCTeM. ApxutekTypa ¢oH HeiimaHa.
ABTOMaTHYECKOE BBIMIOIHEHUE MPOrpaMMsl nporieccopoM. OnepaTuBHasl, IOCTOSIHHAS U JOJITOBPEMEHHAS
namsiTe. OOMEH NaHHBIMH C TIOMOUIBIO IHMH. KOHTpoJiepsl BHEIIHHX ycTpoucTB. [IpsiMmoii moctym K
MaMSATH.

OcCHOBHbBIE TEH/JECHLUUHU pa3BUTHS KOMIIBIOTEPHBIX TexHoJoruil. IlapannenbHble BBIYMCIEHUS.
MHoromnpoueccopHble cucteMbl. CynepkoMmbioTepbl. PacripenenéHHble BbIYACIUTEIbHBIE CHCTEMBI U
00paboTka OONBIIMX JaHHBIX. MOOWIBHBIE HU(QPOBBIE YCTPOHCTBA M HMX POJIb B KOMMYHHKAIUSX.
BcrpoenHbie KoMITbIOTEpBbl. MUKPOKOHTpPOJUIEpEl. POOOTH3MpOBaHHBIE IPOU3BOICTBA.

[MporpamMMHOe obecrieueHHE KOMITBIOTEPOB M KOMIIBIOTEPHBIX CHUCTEM. BHABI MpOrpamMMHOTO
obecrieyeHust 1 ux HazHadeHHe. OCOOEHHOCTH MPOTPAMMHOTO OOECTeYeHUs] MOOWIIBHBIX YCTPOMCTB.
[MapannensHoe nporpammupoBanue. CucTeMHOE IporpaMMHOe obecnieueHre. OnepaioHHbIE CHCTEMBI.
Yrunmutel. paiiBepsl ycTpoicTB. MHCTAIUISIINS ¥ JSMHCTAIIISLHS TPOTPAMMHOTO 00eCTieueHHS.

®aiinoBbie cucTeMbl. [IpHHIUIEI pa3MellieHns 1 IMEHOBaHHS (DaiJIOB B JOJITOBPEMEHHON TaMSITH.
[[TaGmoHs! ayst onMcaHus TPy (aitioB.

[Iporpammuoe obecrieuenne. JlnileH3npoBaHHWE MPOTPAMMHOTO oOecredeHusT W IUPPOBBIX
pecypcos. IIponpuerapHoe u cBo60gHOE ITporpaMMHoe odecrieueHre. KoMmmepueckoe 1 HEKOMMEPUECKOe
UCIIOJI30BAaHUE  MNPOrpaMMHOro  obecreueHUss ©  LUGPOBBIX  pecypcoB.  OTBETCTBEHHOCTH,
yCTaHaBJIMBaeMas 3aKOHOAATeNLCTBOM Poccuiickoil Penmepanuu 3a HENPaBOMEPHOE HCIIOJIB30BaHKE
IPOrpaMMHOro obecreueHus 1 Lu(POBBIX PECYypPCOB.

ITpyuHIMITEL TOCTPOCHHUS U allllapaTHbIe KOMIIOHEHTHI KOMITBIOTEpHBIX ceTel. CeTeBble IPOTOKOJIBI.
Cetb UnTepHer. Anpecauus B cetit UnTepuert. [Ipotokoinsr cteka TCP/IP. Cuctema 1OMEHHBIX UMEH.

Paznenenne IP-cetn Ha moaceTw ¢ momMouIbl0 Macok moxacereid. CeTeBoe agMHHUCTPHPOBAHUE.
Ilony4yeHue OaHHBIX O CETEBBIX HacTpoilkax KommbloTepa. [IpoBepka HanMuus CBSI3M C y3JIOM CETH.
OnpenesneHne MapLIpyTa IBHKEHUS TAKETOB.

Bunsl gearensHoctn B cetn MuTepHer. CepBucsl MuTepHeTa. ['eonH(pOpMannOHHBIE CHCTEMBI.
['eosokanoHHBIE CEPBHUCH PEATBHOTO BPEMEHHM (HAampuMep, JOKalus MOOWIBHBIX TeJle(oHOB,
OTpeJiesieHNe 3arpyKCHHOCTH aBTOMAarucTpasiel), HMHTEpHET-TOProBisi, OpOHHpOBaHHME OWIETOB U
TOCTUHHUII.

l'ocynapcTBeHHBIE 3IEKTpPOHHBIE CcepBUCHI M yciayru. CoIuanbHbIE CETH — OpraHM3aLus
KOJUIGKTUBHOT'O B3aWMOJCHCTBUSL M oOOMeHa paaHHBIMH. CeTeBOW STHKET: MpaBuUja TOBEIEHHUS B
kubepnpocrpancTse. [Ipobrema moATMHHOCTH NoydeHHON nHpopMannuu. OTKpBITEIE 00pa3oBaTeNbHbIE
pecypchl.

TexHoreHHbIE M SKOHOMHYECKHE YTPO3BI, CBS3aHHBIE C WCIOJIB30BAaHHEM HWH(POPMAIOHHO-
KOMMYHUKAIIMOHHBIX TexHoJorui. OO0mme mpoOieMpl 3amuThl wHPOpMAuu ¥ HHGOPMAITMOHHON
oesomacHoctd. CpeacTBa 3amMThl  HMHGOPMAIMM B KOMIIBIOTEpPAX, KOMIIBIOTEPHBIX CETAX U
aBTOMATH3MPOBAaHHBIX HMH(OPMAIIMOHHBIX cUcTeMaX. [IpaBoBoe obecriedeHue WHPOPMAITUOHHON
0e3omacHoCTH.

[IpenoTBpamieHre HECAHKIMOHMPOBAHHOTO JIOCTYTA K JIMYHONW KOH(UACHINATBHON HHpOpMann,
XpaHAMICHCs] HAa TEPCOHATBPHOM KOMITBIOTEPE, MOOWIIBHBIX YCTPOHCTBax. BpemoHOCHOE mporpamMMHOE
o0ecrieueHrUe M CIOCcOObI OOPHOBI ¢ HUM. AHTHBHPYCHBIC MporpaMMmbl. OpraHu3anus JHYHOTO apXHBa
nHpopmaruu. Pezepsroe kommpoBanue. [lapoiapHas 3amuTa apxuBa.

Iudposanne nanupXx. CuMMeTpUYHbIE U HecUMMeTpuuHble mHpbl. 1ndpsr npocToil 3aMeHsI.
udp Le3zaps. Hludpp Buwxkenepa. Anroputm mmudpoBanus RSA.



TeopeTnvyeckue 0CHOBBI MH(pOPMATHKH

Wudopmarnust, nanasie u 3HaHuA. MHQOpMaIMOHHbIE IPOLIECCH B IPUPOIE, TEXHUKE U OOLIECTRE.

HenpepbiBHbBIE W AMCKpEeTHBIE BEIMYMHBI W CUTHaNbl. HeoOXoanMocTh AMCKpeTH3alNH
WHQOpMaIUK, TpeIHA3HAUYCHHOM I XpaHeH s, Tiepeaun 1 00pabOTKH B LU(PPOBBIX CUCTEMAX.

JBonuHoe komupoBaHue. PaBHOMepHBIE M HEpaBHOMEpHBIE KOABL JleKomupoBaHue COOOLICHUH,
3allUCaHHBIX C TIOMOIIBIO HEPAaBHOMEpPHBIX KooB. YcioBue @Dano. IlocTpoenne oaHO3HAYHO
JEKOJMPYEMBIX KOJIOB C IOMOMIBIO IepeBa. EMuHHIIEI n3MepeHus KonndecTBa HHGopMauu. AnpaBUTHBINA
MOJXO/ K OLIEHKE KOJIMYeCTBa HHPOPMALIUH.

Cuctembl cumcienus. Pa3BépHyTas 3amuch LENbIX U APOOHBIX YKCENT B MO3MLIMOHHOW CHCTEME
curcneHus. CBOWCTBAa MO3WIMOHHON 3alMCH YHciia: KOJMYECTBO LU(P B 3alHCH, MPU3HAK IEIUMOCTH
qycjla Ha OCHOBAaHME CHUCTEMBI CUMCIECHHA. ANTOpUTM IEpeBOJa LEJNIOro 4ucia U3 P-muHOW cucTemsl
CUHCIICHUS B JECSATUYHYI0. AJITOPUTM TepeBojia KOHeUYHOH P-muHOW npoOu B AECATHYHYIO. ANTOPUTM
MepeBo/ia IEJI0ro YKCIIa U3 IECITUIHON cUCTEMBI curcieHus B P-uunyto. [lepeBoa KOHEUHOM JE€CATUUHON
Ipobu B P-nunyro. /IBonvnasi, BOCbMEpUYHAs U HIECTHAIIIATEPUYHAS CUCTEMBbI CUHUCIICHUS, CBSI3b MEKIY
HUMH. ApU(PMETHUECKUE OIEepallii B MO3UIMOHHBIX CUCTEMaX CUUCIICHHA. TpoudHas ypaBHOBELICHHAS
cucTema cuucieHus. JIBONYHO-IeCATUYHAsA CUCTEMA CUUCICHMSL.

Konupopanue texcroB. Komuposka ASCII. OpnoOaiithHsie koaupoBku. Cranmapr UNICODE.
Konuposka UTF-8. Onpenenenre nHGOPMAIMOHHOTO 00bEMa TEKCTOBBIX COOOICHUH.

KonupoBanne wnzobpaxennii. OueHka WHPOPMAIMOHHOTO 00BEMa TpadUYecKuX NaHHBIX IPH
3aJJaHHBIX Pa3pellieHnd U TTyOuHe KoaupoBaHus Bera. L[BeToBhIe Momenu. BekTopHoe koaumpoBaHue.
®opmartsl rpaduueckux daios. TpéxmepHas rpaduka. OpakranpHas rpaduka.

KonupoBanue 3Byka. OueHka HH()OpMAIMOHHOTO OO0bEMa 3BYKOBBIX NAHHBIX IPH 33JaHHBIX
4acTOTE AUCKPETU3ALMHU U PA3PAAHOCTH KOJUPOBAHUSL.

Anrebpa noruku. IlonsTie Bricka3biBaHus. Bricka3piBarenbHble GopMbl (ipenukaTsl). KBaHTOpEI
CYLIECTBOBAHUS U BCEOOLIHOCTH.

Jlornyeckue onepanuu. TaOnuiel ncTuHHOCTH. Jlorndeckue BelpakeHus. JIorHueckue ToXAeCTBa.
Jloka3aTenbCTBO JIOTHYECKUX TOXIECTB C IOMOIIBI0 TaONWIl MCTUHHOCTU. Jlormyeckue omnepanuv u
oIepaLuy HaJ MHOXKECTBaMH.

3aKoHBI anredpsl JOTUKH. DKBUBAJICHTHbIE IPEOOPa30BaHus JIOTHUECKUX BhIpaXeHUH. Jlornueckue
YPaBHEHHUS M CUCTEMBI YPaBHEHHH.

Jlornyeckne QyHKOMH. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTMYECKMX (YHKUUH OT
KOJIN4YECTBa apryMeHToB. [loyHbIe cucTeMbl TOrn4eckux QyHKUUH.

Kanonnueckne ¢Qopmber  normueckux — BolpakeHui. CoBeplICHHbIE JW3BIOHKTHBHBIE |
KOHBIOHKTUBHBIE HOPMaJIbHbIE (DOPMBI, aITOPUTMBI MX TIOCTPOEHUS 110 TabJIHIle HCTHHHOCTH.

Jlormueckue aneMeHThl B cocTaBe koMmmnbrorepa. Tpurrep. CymmaTtop. MHOTOpaspsaaHslil cymMmMarop.
IlocTpoeHne cxeM Ha JOTMYECKHX OJJIEMEHTax M0 33aJaHHOMY JIOTMUECKOMY BBIPAXKEHHIO. 3aIlHCh
JIOTUYECKOT O BBIPAKEHUS 110 JIOTHYECKON CXEME.

IIpencraBienne HenbIx 4uced B NaMsITH KoMmIbroTepa. OrpaHUYEHHOCTh JWala3oHa YHCel NpU
OTrpaHMUYEHHUH KOJINYecTBa pa3psnoB. [lepenonnenue pa3psaaHoi ceTku. be3zHakoBbIe M 3HAKOBBIE JAHHBIE.
3HaKOBEIHM OUT. J[BOMYHBIN TOTIOTHUTENBHBIN KO OTPHUIIATEIILHBIX YHCEI.

IloburoBsie nornyeckue omeparuu. Jlormueckuii, apuPpMeTHIECKHU W IHUKINYECKUH CIBUTH.
udposanne ¢ TOMOIIBHIO MOOUTOBOH OTiepanyu «uckirouaromee M.

IIpencraBienne BEIIECTBEHHBIX YHCET B TAMITH KOMIBIOTEpA. 3Ha4YaIas YacTh U MOPSAOK YUCIA.
Juana3zoH 3HaueHUi BeIleCTBEHHBIX uncell. IIpoOieMpl XpaHEeHHs BELIECTBEHHBIX YHMCEN, CBA3aHHBIE C
OrpaHHYEHHEM KOJIMYECTBA pa3psaoB. BrllloiHeHne onepaliyii ¢ BEIECTBEHHBIMHU YHCIIaMH, HAKOIIJIEHHE
OLIMOOK NPU BBIYUCICHUSAX.

AJITOPUTMBI M IPOTPAMMHUPOBAHHE

OmnpeneneHue BO3MOMKHBIX —Pe3yJbTaTOB pabOThl MPOCTEHIINX AITOPUTMOB  YIPaBIICHUS
UCTIOJIHUTEISIMM U BBIYUCIUTEIbHBIX aNropuTMoB. OnpeneneHrue HUCXOOHBIX TaHHBIX, NPU KOTOPBIX
ITOPUTM MOXKET JaTh TPeOyeMblil pe3ynbTart.



Oranbl penieHus 3aJad Ha KOMIbIOTepe. HCTpyMeHTalIbHbIE CPEICTBA: TPAHCIATOP, OTIAIUHK,
npoGuIUpoBIUK. KoMIuisiius 1 nHTEepIpeTanys mporpaMM. BupTyaibHble MallliHBL.

WnrterpupoBanHas cpema paspaboTku. Meroasl oTiagku  mporpamM.  Mcmonb3oBaHue
TpaccupoBOUHBIX Tabnuu. OTianouHslii BeiBoa. [lomaroBoe BeiodHEHHE IporpaMMbl. TOUKH OCTaHOBA.
[TpocMoTp 3HaYEHUH TEpEMEHHBIX.

A3pik  mporpammupoBanust (Python, Java, C++, C#). Tumbel [JaHHBIX: UETOYHCIICHHBIE,
BEIICCTBCHHBIC, CUMBOJIbHBIE, JIorHueckue. Berienus. Cnoxueie ycnoBus. Lukiet ¢ ycnoBueM. Lukibt
Mo TepeMeHHOH. B3ammozaMeHseMOCTh pa3NuYHBIX BUIOB HUKIOB. MuHBapuanT nukia. CocraBieHue
IUKJIA C UCTIONB30BaHUEM 3apaHee ONpeaeIEHHOr0 HHBapHaHTa UKJIA.

JokymeHnTupoBanue mporpamMm. Vcmonbp3oBaHue KoMMeHTapueB. lloAroroBka —omnmcaHHs
MPOTrpaMMBbl U UHCTPYKIIWH [T TIOJIB30BaTENSI.

AnroputMbl 00pabOTKH HATYPaJIbHBIX YHCEN, 3aIMCAHHBIX B MMO3UIIMOHHBIX CHCTEMAaX CUUCIICHHS:
pa3OreHue 3anucH Ynciia Ha OTAebHbIC U PHI, HAX0XKICHHE CYyMMBI U TPOU3BeICHUS MDD, HAXOKICHHE
MaKCUMalIbHOW (MHHUMAaJIBHO) TIHQPHI.

HaxoskaeHnue Bcex MPOCTHIX YHCEN B 33IaHHOM Juara3one. [IpeacraBienue yncna B Buae Habopa
MPOCTBIX COMHOXKUTENEH. ANTOPUTM OBICTPOTO BO3BEJCHHUS B CTETICHb.

OO0OpaboTka JaHHBIX, xpaHsAmmxcs B (ainax. TekcroBele M JaBOWYHBIC (aitbl. DaiinoBbie
nepemenHsbie ((ainossie ykazatenu). Urenue u3 daiina. 3anuce B daiin.

Paz0ouenue 3amaum Ha mnopnzagaun. [loamporpammel (mpounenypsl u ¢GyHKuuH). Pexypcus.
PexypcuBnbie 00bexThl ((ppakransl). PexypcuBnble mpouenypsl u GpyHkiuu. VMcnons3oBaHue creka JUist
OpraHU3alMy PEKyPCUBHBIX BHI30BOB.

Hcnonp3oBaHue cTaHaapTHOW OMOIMOTEKH S3bIKa TIporpamMmupoBanus. [loakmrogenne 6nOIoTeK
MOJNPOrPaMM CTOPOHHMX MPOU3BOIUTENCH. MOy IBHBIN IPUHIHIT HOCTPOEHUS IPOrPaMM.

Yucnennsle Meroasl. TouHoe n NpuOMMKEHHOE pelleHns 3a1a4. YnclieHHbIE METOAbI PeIICHHS
YpaBHEHUH: METOJ epedopa, METO 1 MOJIOBUHHOTO AeneHus. [IpubmmkEHHoe BEIYUCICHUE AJIUMH KPUBBIX.
Borunciienne miomanei GuUryp ¢ MOMOIIBIO YHCIEHHBIX METOAOB (METOX NMPSIMOYTOJBHUKOB, METO.
Tpanenuii). Ilonck makcumyma (MMHUMyMa) (QYHKOMM OZHOM NEPEMEHHOHW METOJOM IIOJIOBUHHOIO
JeTICHHSL.

OO6paboTka CHMBOJBHBIX JaHHBIX. BcTpoeHHble (GYHKIMHM S3bIKa NPOrPaMMHUPOBAHUS IS
00pabOTKM CHUMBOJBHBIX CTPOK. AJTOPUTMBI OOpaOOTKM CHUMBOJIBHBIX CTPOK: IOJCYET KOJINYECTBa
NOSIBJICHUH CUMBOJIA B CTPOKE, pa30MeHUE CTPOKU Ha CJI0BA 110 MPOOEIbHBIM CUMBOJIaM, IIOMCK HOACTPOKU
BHYTPHU IaHHOW CTPOKH, 3aME€Ha HaWJEHHOW MOJCTPOKM Ha JPYryl0 CTPOKy. |'eHepaumusi Bcex CIOB B
HEKOTOpOM anipaBUTE, YAOBJIECTBOPSIOIIMX 3aJaHHBIM orpaHnnueHusiM. IlpeoOpazoBanue uucina B
CHUMBOJIBHYIO CTPOKY M 00paTHO.

MaccuBbl U MOCHEI0BAaTENbHOCTH Yncell. Beruncinenne 0000IEHHBIX XapaKTEPHUCTUK HJIEMEHTOB
MaccruBa WJIM YMCIIOBOM IIOCIEIOBATENBHOCTH (CyMMBI, HPOM3BEICHHS, CPEIHETO apH(PMETHUECKOro,
MHUHMMAJIBHOTO M MAaKCHMAJIBHOTO 3JIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, yIOBIETBOPSIOUINX 33aJaHHOMY
ycnoBHI0). JIMHEHHbIN MOKCK 331aHHOTO 3HAYCHUS B MACCHBE.

CopTHpoBKa OJHOMEpPHOrO MaccuBa. IIpocTbie METOABI COPTHPOBKU (METOA Iy3bIpbKa, METO.
BbIOOpa, COpTUpOBKa BcTaBKaMHu). COpTUpOBKa ciHsHUEM. BhIcTpas cOpTHpOBKa MaccuBa (alrOpPUTM
QuickSort). /IBon4HBIi MOUCK B OTCOPTUPOBAHHOM MAaCCHUBE.

JBymepHBIE MaccuBbI (MaTpHIbl). AITOPUTMBI 00paOOTKH JBYMEPHBIX MAaCCHBOB: 3aIlOJHEHHE
JIBYMEPHOTO YHMCIIOBOIO MaccHBa IO 33/IaHHBIM IPaBWJIaM, MOUCK DJIEMEHTa B JIBYMEPHOM MACCHBE,
BBIYMCIICHHE MAKCHUMyMa (MUHMMYMa) U CYMMBI 3JIEMEHTOB JIByMEPHOI'O MacCHBa, [IEPECTaHOBKA CTPOK U
CTOJIOIIOB ABYMEPHOI'O MacCHBA.

NndopmannoHHbie TEXHOJIOTUM

TekcToBbili mporieccop. PenmakrtupoBanune u QopmarupoBanue. IIpoBepka opdorpaduu u
rpammatuku. CpenacrTBa MOMCKa M aBTO3aMEHbI B TEKCTOBOM Ipolieccope. lcronbp3oBaHue CTHIIEH.
CrpyKTypUpOBaHHbIE TEKCTOBbIE JOKyMeHThl. CHocku, ornaBneHue. KosexktuBHas paborta c
JOKyMeHTaMU. IHCTpyMEHTHI pelieH3UpOBaHUs B TEKCTOBBIX IIpolieccopax. ObnauHble cepBUCHL. [lenoBas



nepernucka. Pedepar. [lpaBuina muTrupoBaHus UCTOYHUKOB B 0POpPMIICHUS OHOTHOrpad)iIeCKUX CCHUIOK.
OdopMieHre CIUCKA JIMTEPATypbl. 3HAKOMCTBO C KOMIIBIOTEPHOW BEPCTKOW TekcTa. TeXHHUYECKUE
cpencTia BBoJa TekcTa. CrielMaln3upOBaHHbIC CPEICTBA PEAAKTUPOBAHUS MATEMAaTHIECKIX TEKCTOB,

Ananu3 nanubeix. OCHOBHBIC 3aJaud aHaIW3a JaHHBIX: MPOTHO3UPOBAHHE, KilaccHHKaIus,
KJIacTepu3alus, aHalu3 OTKJIOHeHWH. [locienoBareabHOCTh pelicHHUs 3ajad aHaiW3a JaHHBIX: cOOp
MEPBUYHBIX JIAHHBIX, OYHMCTKA W OIICHKA KauyecTBa JAHHBIX, BHIOOp W/WIHM TOCTPOCHUE MOJICIH,
npeoOpa3oBaHUE JaHHBIX, BU3yallM3allvs JaAHHBIX, HHTEPIPETAIHs Pe3yabTaToB. [I[porpaMMHEIe cpencTBa
Y UHTEPHET-CEPBUCHI ISl 00pabOTKY U IPECTABIICHUS JaHHBIX. bonbive nanHpie. MammHaHOE 00y4YeHuUE.
WuTennekTyanbHbIN aHATN3 TaHHBIX.

AHanu3 JaHHBIX C TIOMOIIBIO JJICKTPOHHBIX TaOnuIl. BelYHCICHHE CyMMBI, CpEIHErO
apuMeTUYecKoro, HauOOIbIIEro (HAMMEHBINET0) 3HAYCHUS Juana3oHa. BerumcieHue koddduimenta
KOppeNSIUU JBYX PSIOB JaHHBIX. [locTpoeHHe CTONOYATHIX, JIMHEHYATBIX M KPYTOBBIX JHArpaMM.
[Moctpoenne rpadukos ¢pynkuuit. [londop muHUK TpeHIa, pelleHre 3a1a4 TPOTHO3UPOBAHHSI.

YucneHHoe pelieHHe ypaBHEHHH ¢ MOMOIIbI0 mojdopa mapamerpa. OnTuMu3anusi Kak IMOHMCK
HAWIYYIIEro PEUICHWs B 3aJaHHBIX ycnoBusx. llenemas ¢yHkius, orpanudeHus. JlokajabHble U
rJ100aIbHBIH MUHUMYMBI 11eJIeBOi (hyHKIMH. PelieHue 3amad ONTUMH3AIMKA C TTOMOIIBIO 3JIEKTPOHHBIX
TabIuIIL.

11 KJIACC

Teoperuyeckue 0CHOBbI HH(POPMATUKHU

Teopernueckre NOAXOIbI K OLICHKE KoJMyecTBa HHGopManru. 3aKOH aJIuTUBHOCTH HH(POPMALIUH.
®dopmyna Xapriu. Madopmanus u sepositHocTh. @opmyina LllenHoHa.

Anroputmel cxatuss gaHHbIX. Anroputm RLE. Anroputm Xaddmana. Anroputm LZW.
AJNTOPUTMBI CKaTHsl JaHHBIX C ITOTEPSAMHU. Y MEHBIICHHE TIIyOUHBI KOAUPOBaHU 1BeTa. OCHOBHBIE HUIEH
anroputmoB cxarus JPEG, MP3.

CkopocTh Iepeaadyu NaHHBIX. 3aBUCHMOCTh BPEMEHM Iepeladd OT MH(OpMalMOHHOro oObnEMa
JaHHBIX M XapaKTEePUCTHK KaHana CBs3U. |IpHumHBI BO3HMKHOBEHHMS OLIMOOK NpH Iepenade JaHHBIX.
Konpl, mo3Bossitomine oOHAPYXHUBATh W HCHPABIATH OMIMOKM, BO3HHKAIOLIUE NPH Iepenade JaHHbIX.
Paccrosaue Xsammunra. KonupoBanue ¢ nopropeanem 0utoB. Koapl Xammunra.

Cuctembl. KoMIOHEHTBI cuCTEMBI M UX B3auMojeiicTBue. CucteMHbId 3QQeKT. YnpaBieHHe Kak
MHPOpMaMOHHBIN nponecc. OOpaTHas CBSI3b.

Mopenn u MozaenupoBanue. lLlens MonpenupoBanua. COOTBETCTBHE MOJIEIN MOJCIHPYEMOMY
00BEKTY MJIH MPOLIECCY, LENH MoAeaupoBaHusl. DopManu3anus MPUKIAJHBIX 3a1a4.

[IpencraBienne pe3yiabTaTOB MOJCTUPOBAHUS B BHAC, YOOOHOM JUIS BOCIPHATHS YEIOBEKOM.
I'paduueckoe npencTaBieHne JaHHBIX (CXEMBbI, TAOIUIBL, TPadUKN).

I'padsl. OcHoBHBIE noHATHS. Buapl rpados. Onucanue rpadoB ¢ MOMOILBIO MaTPULl CMEXHOCTH,
BECOBBIX MAaTpHIl, CIIUCKOB CMEXHOCTH. PellleHHe anropuTMHUYECKHX 3a/ay, CBS3aHHBIX C aHAJIN30M
rpa¢oB (IOCTpPOCHHE ONTUMAIBHOTO MYTH MEXKIYy BepLUIMHAMH rpada, ONpeAeieHue KOIMYecTBa
Pa3IMYHBIX IyTeW MEXTy BEPITHHAMU OPUEHTHPOBAHHOTO Al[UKINIECKOro Tpada).

HepeBbst. bunapuoe nepeBo. Jlepebsi momcka. CrmocoObl o0xoma nepeBa. [lpencraBieHue
apu(MeTHYECKHUX BBIPAKECHU B BHJIE JiepeBa. JIUCKpETHbBIE UTPHI IBYyX UTPOKOB C IMOJIHOW MH(pOpMAaIien.
[MocTpoenue nepesa nepedbopa BapuaHTOB, ONHUCAHUE CTPATETUH UTPHI B TAOMUYHON (hopMme. BriurpriniHbie
Y TIPOUTPBIIIHEIE IO3UIUHU. BEIUTPBINIHBIE CTPATETHH.

CpencTBa HCKYCCTBEHHOIO MHTENIeKTa. CepBUCH MALLIMHHOIO IIEPEBOA U PACIIO3HABAHUS YCTHOM
peun. KorHutuHble cepBUCH. MaeHTH(QUKanus M MOHCK H300pakeHUil, pacro3HaBaHWUE JIMII.
CamooOyuatomuecst cucreMbl. MCKyCCTBEHHBI WMHTEIUIEKT B KOMIIBIOTEPHBIX Mrpax. lcmoib3oBaHue
METOI0B UCKYCCTBEHHOIO MHTE/UIEKTa B OOydalollMX cucTemax. Vcroib3oBaHHE METOIOB
UCKYCCTBEHHOTO HHTEIJIEKTa B poOororexHuke. MHrepHer Bemiei. IlepcriekTuBbl pa3BUTHA
KOMITBIOTEPHBIX HHTEIUIEKTyalIbHBIX CHCTeM. HepOHHBIE CETH.



AJTOPUTMBI ¥ MPOTPAMMHPOBAHHE

dopmanuzanus TOHATUS —anroputMa. MamuHa ThlOpUHra Kak YHUBEpCallbHAs MOJCIh
BbluncieHu. Te3uc Yépua—Trropunra.

OreHKa CI0XHOCTH BEIUMCIICHUH. Bpems paboThl M 00bEM UCITIONBE3YEMON MaMsTH, UX 3aBUCUMOCTh
OT pa3Mepa HWCXOAHBIX JaHHBIX. OIICHKa aCHUMITOTHYECKOW CII0)KHOCTU aJNTOPUTMOB. AJITOPUTMBI
MOJIMHOMUAIBHON CIIOKHOCTU. [lepeOopHbie anroputMmbl. [IpuMepsl pa3iuyHBIX aITOPUTMOB PEIICHUS
OJIHOM 33J1a4¥, KOTOPbIE UMEIOT PA3IUYHYIO CJIOKHOCTD.

ITouck MPOCTHIX YKCEN B 33JaHHOM JIMANa30HE C TIOMOIIBIO AJITOPUTMA «PEIIeTO DpaTocheHar.

MHoropa3psiHbIe IeIble YUCIa, 3a7a4 IITUHHON apU(pMETHKH.

CrnoBapu (accOIMaTHBHBIC MAaCCUBBI, OTOOpaxkeHHs). Xoui-tabmuilpl. [locTpoeHue andaBUTHO-
YaCTOTHOT'O CJIOBApPS I 3aIaHHOTO TEKCTA.

Crekn. AHaUM3 TPaBWILHOCTH CKOOOYHOTO BBIpaKeHMs. BbruncieHue apupMeTHIecKOro
BBIPaXCHHMSI, 3aITUCAHHOTO B MOCTPHUKCHOMU (hopMe.

Ouepenu. Mcnionb30BaHme 04epe U A1 BpDEMEHHOTO XpaHEHUS TaHHBIX.

Anropurmbl Ha Tpadax. [locTpoeHre MUHUMAIILHOTO OCTOBHOIO JIEPEBa B3BEUICHHOT'O CBSI3HOIO
HEOPUEHTHPOBAHHOTO Tpacda. KonmuyecTBo pasiuuHBIX MyTed MEXIy BEpIIMHAMH OPUEHTHPOBAHHOTO
aIUKIMIecKkoro rpada. AnroputM JIeHKCTphI.

HepeBbs. Peanu3zanus gepesa ¢ TOMOIIBIO CCHUIOYHBIX CTPYKTYP. JBoruHbIE (OMHAPHBIE) JEPEBBSI.
IMocTpoeHue nepeBa s 3alaHHOTO apU(DMETHYECKOTO BBIpKEHHS. PeKypCHBHBIC aJIrOPUTMBI 00X0]1a
nepea. Mcnonb3oBaHue CTeKa M O4epeId s 00X0/1a Jepena.

JuHammdeckoe porpaMMHUpPOBaHHIE KaK METOJI PEHICHHUs 3a7ad C COXPAHEHUEM IPOMEKYTOTHBIX
pe3ynbTaToB. 3amadd, pemaeMbleé C TOMOINBI0 TUHAMHYECKOTO TPOTPAMMHUPOBAHUS: BBIYHCICHHE
PEKYPCUBHBIX (QYHKIMN, TOACUET KOTMIECTBA BAPUAHTOB, 33291 ONTUMH3AIIHIH.

[lonsite 06 0OBEKTHO-OPUEHTUPOBAHHOM IporpaMmmMupoBaHun. OO0BEKTH U Kiacchl. CBOWCTBa U
MeTOJIbI 00BeKTOB. OOBEKTHO-OPUEHTHPOBAHHEIN aHann3. PazpaboTka mporpaMM Ha OCHOBE OOBEKTHO-
OPHEHTHPOBAHHOTO NOAX01a. MHKanCymsius, HacleA0BaHUEe, MOIUMOPHHU3M.

Cpenpl  ObicTpoli  paszpaboTku mporpamm. llpoektmpoBanme wuHTEpdeiica MOIB30BATENS.
Hcnonp3oBaHue rOTOBBIX YIPaBISEMBIX 3JIEMEHTOB ISl IOCTPOCHUS MHTEpdeiica.

0030p sA36IKOB MTporpaMMupoBanus. [loHATHE 0 MapagurMax MporpaMMHUPOBAHUS.

NupopmaniuoHHbIE TEXHOJIOTHH

Otarnbel  KOMIBIOTEPHO-MATEeMAaTHYECKOTO MOJEITUPOBAHUS: IMOCTAaHOBKA 3a/aud, pa3paboTka
MOJIEJIH, TECTUPOBAHUE MOJIENIN, KOMITBIOTEPHBIN SKCTIEPUMEHT, aHAITU3 PE3YIbTaTOB MOICIUPOBAHUSI.

Juckpernszanuss TpH = MaTeMaTHYECKOM  MOJACITMPOBAaHMH  HEMPEPBIBHBIX  IPOIECCOB.
MopnenupoBanue ABKeHUs. MonenupoBaHue OHOJIOTHYECKUX CHCTEM. MaTeMaTWdecKHe MOJCIH B
SKOHOMHUKE. BBIUUCIINTENBEHBIE SKCIIEPUMEHTHI C MOZCIISIMHU.

OO0paboTka pe3ysbTaTOB JKCIEpUMEHTa. MeTox HauMEHBIIMX KBaapaToB. OIEHKAa YHCIIOBBIX
MapaMeTpoB MOJIEIIUPYEMBIX OOBEKTOB U MPOIECCOB. BoCcCTaHOBIEHNE 3aBUCHMOCTEH MO pe3yiIbTaTaM
JKCIIEPUMEHTA.

BepostaoctHrie Momenu. Metoast Monte-Kapno. Mmutanmonnoe monenupoBanue. CHUCTEMbI
MacCOBOTO OOCITyKHBaHUSI.

Tabmmunsie (pensiuoHHbIe) 0a3bl JaHHBIX. Ta0nuia — mpeacTaBIeHne CBEACHUN 00 OHOTHITHBIX
oobekTax. ITone, 3amuck. Kimrou tabaunpl. Pabora ¢ roToBoii 0a30i JaHHBIX. 3arnojIHEHNE 0a3bl TaHHBIX.
ITouck, copTrupoBKa U GUILTPAIUS JaHHBIX. 3alpPOChl Ha BLIOOPKY JaHHBIX. 3alpOCHl C MapaMeTpaMH.
Brruncnsiemsie oSt B 3ampocax.

MHoroTtabimuHbie 0a3bl JaHHBIX. THITEI CBs3eH Mex Ty Ta0auamMu. Baenmauit kinrod. [lemocTHOCTE
0a3bl JTaHHBIX. 3aIPOCHl K MHOTOTAOIMYHBIM 0a3aM JaHHBIX.

Matepaer-npunoxenus. IIoHsITHE O cepBEPHON U KIMEHTCKON YacTAX caiTa. TeXHOJIOTUs «KIUEHT
— cepBepy», e€ gocromHcTBa M HempocTaTku. OcHOBH si3bika HTML m kackamueix Tabmur cruieit (CSS).
Cuenapuu Ha s3p1ke JavaScript. @opmbl Ha BeO-CTpaHHUIIES.

Pasmernienue BeO-caiiToB. YCiryra XOCTHHTA. 3arpy3ka ¢aijaoB Ha CaiT.



BBox wu300pakeHWil C UCMONB30BaHWEM PAa3MUYHBIX U(PPOBBIX YCTPOHCTB (UUPPOBBIX
¢oToanmapaToB 1 MUKPOCKOIIOB, BUAEOKaMep, CKAHEPOB U APYTHX YCTPOUCTB). ['paduueckuii penaktop.
Paspemenne. KaapupoBanue. MHWcmpasnenue mnepcrnexkTtuBbl. [uctorpamma. Koppekuus ypoBHEH,
Koppekuus 1Bera. ObecuBeunBaHuEe BETHBIX H300paskeHnid. Petymn. Pabota ¢ oOmactsimu. OunbTpsl.

MHorocnoiinsie n3o0paxenus. TexcToBeie cion. Macka cnost. Kananel. CoxpaneHne BbIIeICHHOM
obmactu. [logroroBka mirocTpauuii s BeO-caiiToB. AHUMHUPOBAHHBIE N300pAKEHUSI.

Bekropnas rpaduka. IlpumutuBel. V3MeHeHue TOpsiaka dSJEMEHTOB. BrlpaBHUBaHueE,
pacnpenenenue. ['pynnupoBka. Kpusbsie. ®opMaTsl BEKTOPHBIX PUCYHKOB. lcmonb3oBaHne KOHTYpOB.
Bekropu3zanus pacTpoBbIX H300paKeHU.

[IpyHIMOBI TOCTPOEHHA M PEAAKTHPOBAHHUA TPEXMEpHbIX Mopeneil. CeTouHble MOJENu.
Marepuansl. MoaenupoBaHue HCTOYHHUKOB ocBemleHus. Kamepol. ApnnutuBHble TexHomoruu (3D-
npunTepsl). [loHsATHE O BUPTYaIbHOM peabHOCTH U IOTIOHEHHOW PeaJbHOCTH.



IINTAHUPYEMBIE  PE3VIJIBTATBI OCBOEHUA ITIPOTPAMMBI 110 HMHOOPMATUKE
(YTJIVBJIEHHBIM YPOBEHB) HA YPOBHE CPEJTHEI'O OBII[ET'O OFPA30BAHUS

JIMYHOCTHBIE PE3YJIBTATBI

JIudHOCTHBIE ~ pe3ynabTaThl  OTPaXArOT TOTOBHOCTh M CHOCOOHOCTH  OOYYarOIIMXCs
PYKOBOJCTBOBAaThCS COPMHUPOBAHHON BHYTPCHHEW TMO3WIMENH JHYHOCTH, CHCTEMOH IIEHHOCTHBIX
OpHUEHTAIINH, TIO3UTUBHBIX BHYTPCHHUX YOCKICHHN, COOTBETCTBYIOIIMX TPAJAUIUOHHBIM IEHHOCTSAM
POCCHICKOTO0 O0IECTBA, PACHIMPEHNE KU3HEHHOTO OTIBITA U OTBITA AEATEILHOCTH B IPOLIECCE peau3auu
CpeICTBaMU Y4eOHOT0 MTpeIMeTa OCHOBHBIX HAIPaBJICHUH BOCIIUTATEILHOM JCSITEILHOCTH.

B pesynbrare nuzyuenus nHGOPMATUKHU Ha YPOBHE CpEeTHETO 001Iero 0Opa3oBaHusl y 00ydaromerocs
OynyT chopMUPOBAHBI CIICAYIONINE TUYHOCTHBIC PE3YJIbTaThI:

1) rpa:xaaHCKOro BOCIIMTAHMS

OCO3HAaHUE CBOMX KOHCTUTYIIMOHHBIX MpaB U 00A3aHHOCTEH, YBOKCHUE 3aKOHA U IPABOIIOPS/IKA,
COOJII0/ICHHE OCHOBOIIOJIATAIOIINX HOPM WH(POPMALIMOHHOTO MpaBa U HHPOPMAIMOHHON 0€30MacHOCTH;

TOTOBHOCTh  MPOTHUBOCTOATH  WJCOJNOTHM  DKCTPEMH3Ma,  HAlMOHANM3Ma, KCEHO(POOWH,
JAUCKpUMHUHAIUU 110 COLUAIbBHBIM, PECIIMT'MO3HBIM, PACOBBIM, HAIIMOHAJIILHBIM IMPU3HAKaM B BUPTYaJIbHOM
MIPOCTPAHCTBE;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA:

[IEHHOCTHOE OTHOIIEHHE K HCTOPUYECKOMY HaCJIeIuIo0, JOCTIKEeHUAM Poccun B Hayke, HCKYCCTBE,
TEXHOJIOTHSIX, IOHNMaHWE 3HAYCHUST MHPOPMATHKY KaK HAYKH B )KH3HH COBPEMEHHOTO O0IIEeCTBa;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

c(hOpMHPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITHYECKOTO MTOBEICHUS;

CIOCOOHOCTh OIEHUBATh CUTYallM0 W TPUHAMATh OCO3HAHHBIE PEIICHHs, OPUEHTHPYSACh Ha
MOpabHO-HPABCTBEHHBIE HOPMEBI M IEHHOCTH, B TOM 4Hclie B ceTn MlHTepHeT;

4) 3cTeTUYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIIEHNE K MUPY, BKIIFOYAst 3CTETUKY HAYYHOTO ¥ TEXHHYECKOTO TBOPUYECTBA;

CIOCOOHOCTh BOCIPHHHAMATh Pa3lIUYHbIE BHUIBI HCKYCCTBA, B TOM YHCII€ OCHOBAaHHOTO Ha
WCTIONB30BaHUH WH()OPMAITMOHHBIX TEXHOJIOTHIA,

5) ¢pusuveckoro BOCHUTAHUS:

c(hOpMHPOBaHHOCTH 37I0OPOBOTO M OE€30MAaCHOTO 00pa3a >KU3HH, OTBETCTBEHHOTO OTHOIIEHHUS K
CBOEMY 3JIOPOBBIO, B TOM YHCIIE 3a CUET COOIOJEHNsI TpeOOBaHWI 0OE30MaCHON IKCILTyaTallH CPENICTB
WH(POPMAITMOHHBIX 1 KOMMYHHKAIIHOHHBIX TEXHOJIOTHIA;

6) TPY10BOI0 BOCIIMTAHUSA:

TOTOBHOCTh K AaKTHBHOW JESATENbHOCTH TEXHOJOTMYECKOM W COIMAJBHON HaIpaBiIeHHOCTH,
CIOCOOHOCTh HHUITUMPOBATD, TUIAHUPOBATH M CAMOCTOSITEIILHO BHITIOIHSTE TAKYIO JIEATEIIEHOCTE;

uHTEpeC K cdepaMm NpoPecCHOHANBLHOW JEATENbHOCTH, CBSI3aHHBIM C HWH(QOPMATHKOH,
MPOrpaMMHUPOBAHUEM M HWH()OPMAIMOHHBIMYM TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha JIOCTIDKEHHUSIX HAyKU
MHPOPMATHUKH M HAYYHO-TEXHHUYECKOTO MPOrpecca, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP Oymymiei
npodeccun u pean30BLIBATh COOCTBEHHBIC KU3HCHHBIE TUTAHEI;

TOTOBHOCTH M CTIOCOOHOCTH K 00pa30BaHUIO 1 caMOOOPa30BaHHUIO HA MPOTSHKEHUN BCEH KMU3HU;

7) 3K0IOTH4eCKOTr0 BOCTIMTAHHUSA:

OCO3HaHHUE TI00ATBHOTO XapaKTepa 3KOJOTHIECKUX MPOOJIeM U IMyTeH WX PElIeHNsI, B TOM YHCIIE C
y4ETOM BO3MOKHOCTEH HH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH;

8) HeHHOCTH HAYYHOTO MO3HAHUS:

c(hopMHPOBaHHOCTH MUPOBO33PEHISI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,
JMOCTHKEHHUSAM HayYHO-TEXHHYECKOTO IMPOrpecca M OOIIECTBEHHON MPAKTUKHU, 332 CYET MOHWMAHUS POJIU
WHQOPMAIMOHHBIX PEecypcoB, HWH(POPMAIMOHHBIX TPOLECCOB W WHPOPMAIMOHHBIX TEXHOJIOTHH B
YCIOBHAX MU(PPOBOH TpaHCHOPMAIIMU MHOTHX cep KU3HH COBPEMEHHOTO 00IIeCTBa;



OCO3HaHME LIEHHOCTH HAayYHOW [EeATEIBbHOCTH, TOTOBHOCTH OCYIIECTBIISATH IPOCKTHYIO U
MCCIIEIOBATENbCKYIO AESITENbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

B mpornecce mocTikeHUs] TMYHOCTHBIX PE3yJIbTaTOB OCBOSHHS MPOTPaMMBbl MO MH(OpMaTHKE Y
00yYaromuxcsi COBEpIICHCTBYETCSI IMOIIMOHATBHBIN HHTEIJIEKT, IpeAIoaraomuii copMIpOBaHHOCTD:

CaMOperyIupOBaHHs, BKIIFOYAIOIIETO CAMOKOHTPOJb, YMEHHE IPUHUMATh OTBETCTBEHHOCTH 32 CBOE
MOBEJICHUE, CITOCOOHOCTH aJanTUPOBATHCS K IMOILIMOHATIBHBIM U3MEHEHHUSIM U MPOSIBIATH THOKOCTD, OBITH
OTKPBITHIM HOBOMY;;

BHYTpPEHHEH MOTHMBAaIlMH, BKIIOYAIOUICH CTpEMIICHHE K JOCTIKCHHIO LIEIH U yCHeXy, ONTUMH3M,
WHHULIMATHBHOCTh, YMEHHUE JEHCTBOBATH, UCXOS U3 CBOMX BO3MOKHOCTEIH;

SMMATHH, BKIIOYAIOIIEH CIIOCOOHOCTh TOHMMATh SMOLMOHAIBHOE COCTOSHIE APYTHX, YUUTHIBATDH
€ro MpH OCYIIECTBIICHUH KOMMYHHUKAIMH, CIIOCOOHOCTH K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COLMANILHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTh BHICTPAUBATh OTHOIICHUS C APYTUMH JTIOJIbMH,
3a00THUTHCS, IPOSIBIATH HHTEPEC U pa3pemarb KOH(IUKTEI.

METAINPEJMETHBIE PE3YJBTATBI

B pesynbrate n3ydeHus ”HPOPMAaTHKH Ha YPOBHE CPeTHETO 0011ero 0Opa3oBaHust y 00ydaromerocs
OyayT chopMHpOBaHBl MeETaNpeAMETHBIE pe3YyJIbTaThl, OTPAKEHHBIC B YHUBEPCAIBHBIX yUYEOHBIX
HeﬁCTBHﬂX, a HMMCHHO — IIO3HABATCJIbHBIC YHHBCPCAJIIBLHBIC y‘-IC6HI>IC ﬂeﬁCTBHﬂ, KOMMYHUKAaTHUBHBIC
VHHBEpcajJbHble Y4eOHbIC NEHCTBHUS, PEryJSITUBHBIC yYHHWBEPCANbHBIC Y4eOHBIC NCHCTBUS, COBMECTHAs
JESATEIbHOCTb.

Ilo3HaBaTe/ibHbIE YHHBeEpPcAIbHbIE YUeOHbIe 1eiicCTBUS

1) 6a3oBble JJOorMYecKHe IelicTBUS:

CaMOCTOSTENHHO (hOPMYIIMPOBATh M aKTYyalIM3UPOBATh POOIIEMY, pacCMaTPUBaTh €€ BCECTOPOHHE;

YCTaHABIMBATh CYIIECTBEHHBIH NMPU3HAK WJIA OCHOBAHHA IJII CPaBHEHUS, KIACCUPUKAIUU U
0000111eHHS;

OTIPEEIISATH eI JIeATEIIbHOCTH, 33/1aBaTh TapaMeTPhl U KPUTEPUU UX TOCTHKEHUS,

BEISBIISITH 3aKOHOMEPHOCTH U ITPOTUBOPEYHS B PACCMATPHUBAEMBIX SIBJICHHUSX;

pa3pabaThiBaTh IUIAaH pEUIeHHS NpoOJIeMbl ¢ YYETOM aHAM3a MMEKIIUXCS MaTepHAbHBIX WU
HeMaTepUANbHEIX PECYpPCOB;

BHOCHTH KOPPEKTHBHI B JIEATEIBHOCTD, OIICHUBATh COOTBETCTBHE PE3YJHTATOB IIENISIM, OIICHUBATh
PHUCKH MOCIEICTBUN JEATEIBHOCTH;

KOODJAVWHHUPOBATh M  BBIIONHATH pab0OTy B  YCIOBHAX PEaTbHOrO, BHPTYaAIbHOTO U
KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIUICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a3oBbIE HCCIEI0BATEILCKUE eCTBUA:

BIIQJICTh HABBIKAMH YYE€OHO-UCCIICJIOBATEIbCKOW WM TIPOCKTHOW JIEATENBHOCTH, HaBBIKAMU
paspernieHus mpobaeM, ClIocCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY HOMCKY METOJIOB PELICHUS
IMMPAKTHUYCCKHUX 3ada4, IPUMCHCHUIO PA3JIMYHBIX METOIO0B ITIO3HAHMA,;

OCYHICCTBJIATE pPa3JIM4YHbIC BUABI ACATCIBHOCTH II0 IMOJYYCHUIO HOBOI'O 3HAHHA, €TI0
MHTEPIPEeTalni, Mpeodpa3oBaHNIO U MPUMEHEHHUIO B PA3INYHBIX yUEOHBIX CHTYalHsIX, B TOM YUCIE PU
CO31aHNU y‘-Ie6HBIX 1 COUAJIBHBIX IIPOCKTOB;

(GbopMHpOBaTh HAYYHBIH THIT MBIIUICHUS, BIAJeTh HAYYHOW TEPMUHOJOTHEH, KIFOUEBBIMU
MOHATHUSAMHU ¥ METO/IAMU;

CTaBHUTh M POPMYIUPOBATH COOCTBEHHBIC 33/]a4l B 00pa30BATEIILHON JEATEILHOCTH U KH3HEHHBIX
CUTYaIlusX;

BBISIBIISITh TIPUYUHHO-CIIEJCTBEHHBIE CBA3HM W aKTyalHM3UpOBaTh 33/ady, BBIIBUTATb THIIOTE3y €&
pelIeHnsi, HaXOAWTh APTYMEHTHI Ui JIOKa3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/laBaTh MapaMmeTpsl U
KPUTEPUH PEIICHNUS;



aHAJTM3UPOBATh NOJIYYECHHBIE B XOJ€ PEILICHUs 3a/aud Pe3yJIbTaTbl, KPUTHYECKA OLIEHUBATH UX
JIOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHTYyallUsiM, OLICHUBATH PUOOPETEHHBIN OIBIT;

OCYILIECTBIISTh LIEJICHATNIPABICHHBI IOMCK TIepeHoca CpeiAcTB H  CHOCOOOB  JEHCTBUS B
npogecCHOHANBHYIO CPeay;

YMETh MIEPEHOCUTH 3HAHUS B [TO3HABATENBHYIO U MMPAKTUYECKYIO 00JIaCTH KU3HEACSITEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00acTeil;

BBIJIBUTATh HOBBIC HJICH, TIpejiaraTb OPUTrHHAJIbHBIC OJAXOBl U PEIICHHS, CTAaBUTh MPOOJIEMBI 1
3a7auu, JOMYCKaIOIIKe aJbTepHATUBHbIC PELICHUSI.

3) padora c uHpopManmeii:

BJIaJCTh HaBBIKAMH TONyYeHHS HHGOOpMAIMKA W3 MCTOYHHKOB pa3HBIX THIIOB, CAMOCTOATEIHHO
OCYILIECTBIISTh TOUCK, aHAIN3, CUCTEMAaTH3alUI0 U MHTEPIPETALNI0 HHPOPMAIUH Pa3IHMYHBIX BHJIIOB H
(hopM npeCTaBICHYS,

CO3/1aBaTh TEKCThI B Pa3MUHBIX (opMmarax C y4éToM Ha3Ha4YeHUsT HHPOPMALUHN U LEIEBOH
ayJUTOPUH, BEIOMpAsk ONTUMAIIbHYIO (POPMY MPENICTABICHUS M BU3YaJIH3alIlNH;

OLICHUBATH JOCTOBCPHOCTD, JICTUTUMHOCTD I/IH(bOpMaHI/II/I, €€ COOTBETCTBHUE ITPaBOBBLIM U MOpPAJIbLHO-
STHYECKHM HOPMaM;

HCIIOJIL30BaTh CpPEACTBA I/IH(bOpMaHI/IOHHI)IX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUI B peuiCHun
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHLIX 3a7a4 C CO6J'IIOILCHI/I€M Tpe60BaHHI>i SProHOMHUKH,
TEXHUKH O€30MacHOCTH, THUTHUEHBI, PecypcocOepex eHus, IMPaBOBBIX W OTHUECKUX HOPM, HOPM
WH(POPMAITMOHHOW 0€301MaCHOCTH;

BJIJIeTh HABBIKAMH PACIlO3HABAHUS M 3alIMTHl MH(popMamuu, WHGOPMAMOHHONW 0e30macHOCTH
JMYHOCTH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE YueOHbIe AeiicTBUSs

1) oGmmenue:

OCYIIECTBISITH KOMMYHHKAIIMH BO BCEX cepax KU3HU;

pacrno3HaBaTh HeBepOalbHbIE cpencTBa OOIICHHS, MOHWMATh 3HAYCHHE COIHMAJIbHBIX 3HAKOB,
pacro3HaBaTh NPEANOCHUTKA KOH(PIUKTHBIX CUTYAIHid U CMSTYaTh KOH(IUKTEHI;

BJIQ/IETh Pa3IMYHBIME CITIOCOOaMH OOIIICHHS U B3aUMOJICHCTBHSI, apTyMEHTUPOBAHHO BECTH JTUAIIOT,
YMETh CMATYATh KOH(PIUKTHBIC CUTYAIUH;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCIIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMecTHasi 1eATeJIbHOCTh:

MMOHUMATh ¥ HCITOJIb30BaTh MPEUMYIIECTBA KOMaH/IHOM U WHAWBUYyalIbHOU Pa0bOTHI,

BBIOMpAaTh TEMAaTUKy W METOABl COBMECTHBIX JACHCTBHH C Yy4Y€TOM OOIIMX WHTEPECOB H
BO3MOKHOCTEH Ka)/10T0 YJeHa KOJIJICKTUBA;

MPUHUMATH LIeJId COBMECTHOU AESITENbHOCTH, OPTaHU30BBIBATH U KOOPJAUHUPOBATH JEHCTBUS IO UX
JOCTIKEHHIO: COCTABIIATD IUIaH ICHCTBU, pacpeesiiTh POJIK ¢ yIETOM MHEHHUH yYaCTHUKOB, 00CYKAaTh
pe3yNbTaThl COBMECTHOW PabOTHI,

OIICHUBATHh Ka4Y€CTBO CBOCTO BKJIaga W KaXJOro y4aCTHHKa KOMaH/bl B O6HII/II>1 pe3yiibTaTr 1mo
pa3pabOoTaHHBIM KPUTEPHUIM;

npeajiaraTb HOBBIEC TMPOCKThI, OLCHUBATHL HUACU C TIIO3WMIHMU HOBHU3HBI, OPUIMHAJIBHOCTH,
MPpaKTUYECKON 3HAUMMOCTH;

OCYIIECTBISTh MO3UTHBHOE CTPATETHUECKOE MOBEIECHHE B PA3NUYHBIX CHTYAIWSIX, MPOSBISATH
TBOPYECTBO U BOOOpaKeHNE, OBITh HHUIIMATHBHBIM.

PeryasTuBHbIe yHUBepCcATbHBIE YUeOHbIe AeiicTBUSA

1) camoopranusanus:



CaMOCTOSITETIbHO OCYIIECTBIIATH MO3HABATENBHYIO ACATEIBHOCTD, BEIIBISATH MPOOJIEMBI, CTABUTH
(dopmynupoBaTh COOCTBEHHBIE 3a1a4i B 00pa30BaTEIbHOM JESITENbHOCTH U )KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITETIbHO COCTaBJSITh IUIAH pEIICHUS TMPOOJIeMBl C YYETOM HMMEIOLIMXCSl PECYypCoB,
COOCTBEHHBIX BO3MOKHOCTEH M NPEANOYTCHH;

JlaBaTh OLICHKY HOBBIM CUTYalVsIM;

pacupsTh paMKU y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEINOYTECHHIA;

JieNaTh OCO3HAHHBIN BBIOOD, apIrYMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATh (HOPMHUPOBAHUIO M MPOSBICHHUIO IIUPOKOH 3PYIUIMHU B Pa3HBIX 00JacTAX 3HAHUM,
MOCTOSIHHO TIOBBILIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTUBBI B IEATEIBHOCTD, OLIEHUBATH COOTBETCTBUE
Pe3yIbTaTOB LIETAM;

BJIQJICTh HABBIKAMH I103HABATEJIBHOW PE(IIEKCUM KaK OCO3HAHUS COBEPIIACMBIX JICHCTBUU U
MBICIIUTENLHBIX TIPOLIECCOB, MX PE3YIBTATOB U OCHOBAHUH, UCIIOJIL30BATh MPUEMBI pEQIICKCUH TSI OLIEHKU
CHUTYalllH, BEIOOpa BEPHOTO PELICHUS;

OLICHUBATbh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELIEHUS 110 UX CHUKEHHUIO;

IIPUHUMATh MOTHUBBI U apTyMEHTHI APYTUX IIPU AHAIIU3E PE3YJIBTATOB ACSATEIBHOCTH.

3) npunATHA ce0 U IPYrux:

MIPUHUMATh ce0sl, TOHUMasi CBOM HEJTIOCTATKU U IOCTOMHCTBA;

MIPUHAMATh MOTHUBBI U apTYMEHTBI APYTUX MIPH aHAIN3E PE3YIBTATOB AEATEIBHOCTH;

IpU3HAaBaTh CBOE MPaBO U MPABO JIPYTUX Ha OIIUOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MU C MO3UIMHU APYTOTO YeJIOBEKa.

INPEJMETHBIE PE3YJIBTATDBI

B mporiecce u3ydenus kypca uHGopMaTHKK yriryOnéHHOTO YpoBHS ¢ 10 Kaacce oOyqarOnMMuUCS
OyAyT IOCTUTHYTHI CIICTYIONIHE MTPEAMETHbBIC Pe3yIbTaThI:

BJIaJICHUE TIPEJCTABICHUSIMU O POJIM WUH(OPMAIMKA U CBSI3aHHBIX C HEH MPOIECCOB B MPHUPOJIE,
TEXHUKE W OOIIEeCTBE, MOHATHIMU «UHPOPMAIHS», «HHDOPMAIMOHHBIA MPOIECC», «CUCTEMAy,
«KOMTIOHEHTBI CUCTEMBD»), «CUCTEMHBIN 3D heKT», «AHOOPMAIIMOHHAS CHCTEMa, CUCTEMA YIIPABICHUS;

BJIaJICHHE METOJAMHU IMOWCKAa MH(pOpPMAIMK B CeTH MHTepHET, yMEHHE KPUTHYCCKH OIICHUBATH
WH(POPMAITHUIO, TTOIYYCHHYIO U3 ceTu MHTepHeT;

YMEHHE XapaKTepU30BaTh OOJBIINE JaHHBIC, PUBOIUTH MPUMEPHI UCTOYHUKOB WX TOJIYYCHUS U
HaANpaBJICHUS HWCIOJB30BaHUS, yMEHHE KiIacCHU(UIMPOBATh OCHOBHBIE 3aJlayd aHalln3a JJaHHBIX
(nporHo3upoBaHue, KJTaCCH(UKAITHS, KJIacTepu3aIus, aHalm3 OTKJIOHCHHH), IMOHUMATh
MOCIIEIOBATEILHOCTD PEIICHHS 33]a4 aHaIn3a JaHHBIX: COOp MEePBUYHBIX JaHHBIX, OYHCTKA U OICHKA
KauyeCcTBa JaHHBIX, BEIOOpP W/HITU MOCTPOSHUE MOJIENH, MPEO0pa30BaHUE JaHHBIX, BU3yalH3allusl JaHHBIX,
UHTEpIIpPETalus pe3yiIbTaToB;

MMOHMMAaHHUE OCHOBHBIX TMPHUHIMIIOB YCTPOWCTBA M  (DYHKIIMOHUPOBAHHS COBPEMEHHBIX
CTaIlMOHAPHBIX U MOOMJIbHBIX KOMITBIOTEPOB, TCHACHIIMH Pa3BUTHSI KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIaJICHUE HABBIKaMHU PabOThI C ONEPAIMOHHBIMA CHCTEMaMK, OCHOBHBIMHU BHUAMH IPOTPAMMHOI0
oOecrieueHus ISl pelieHns yueOHbBIX 33/1a4 10 BRIOPAHHOH CIICIIHaTH3alliH;

HaJIMYUE NPEIACTABICHUN O KOMIBIOTEPHBIX CETSIX W UX POJIM B COBPEMEHHOM MHpE, O 0a30BBIX
MPHUHLMIIAX OPraHM3alud M (YHKIMOHUPOBAHHUS KOMIIBIOTCPHBIX CeTeH, 00 OOIIMX MPUHIMIIAX
pa3palboTKH U (YHKITHOHUPOBAHHUS HHTEPHET-TIPUIIOKCHHUI;

MMOHMMaHUEe yrpo3 HH(OPMAIMOHHON O€30MacHOCTH, HCIIOJb30BAHUE METOJOB U  CPEICTB
MPOTHUBOJACHCTBUS 3TUM yrpo3am, COOJIOJCHHE Mep O0e30IacHOCTH, MPEAOTBPAIIAIOIINX HE3aKOHHOE
pacnpocTpaHeHHE MEPCOHAIBHBIX JaHHBIX, COOJIIOICHHE TPEOOBaHNN TEXHUKH 0€30IaCHOCTH U TMTHEHBI



npy paboTe ¢ KOMIBIOTEPAMH U APYTHMHU KOMIIOHEHTaMHU U(POBOTO OKPYKEHHSI, IOHUMAHHE MTPABOBBIX
OCHOB HCTIOJIb30BaHHS KOMITBIOTEPHBIX MPOTPaMM, 0a3 TaHHBIX U paboThl B ceTh MHTEepHET;

NMOHUMaHUE OCHOBHBIX IMPUHIMIIOB AMCKPETHU3AalUH Pa3IMYHBIX BHIOB HH(GOpMAlNWH, yYMEHHE
omnpeneniaTs HHOOPMAIMOHHBIH 00BbEM TEKCTOBBIX, TPa(pUUECKUX M 3BYKOBBIX AAHHBIX MPH 33JaHHBIX
napameTpax JAWCKPETH3allid, YMEHHE ONpPENEeNATh CPEAHIOI CKOPOCTh Mepeladyd JaHHBIX, OLCHUBATDH
W3MEHEHHE BPEMEHH IMepeJadd NMpu W3MEHEHUH MH(OPMAIMOHHOTO 00bEMa AaHHBIX M XapaKTEPUCTHK
KaHaJla CBS3H;

YMEHHE HCIOJB30BaTh MPH PEIICHUU 33/ad CBOMCTBA MO3UIMOHHOW 3allUCH YHCEN, alrOpUTMa
MOCTPOCHUS 3alTUCH YMCIia B MMO3ULIMOHHON CUCTEME CUMCIICHUS C 3aJaHHBIM OCHOBAHHUEM M TIOCTPOCHUS
YHClIa MO0 CTPOKE, CoAepiKalleld 3amuch 3TOTO YUCia B MO3MLIMOHHONW CHUCTEME CUMCICHHS C 3aJaHHBIM
OCHOBAaHHEM, YMEHHE BHIOIHITH apu(METHUESCKIE ONIEPAIUU B MO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS;

YMEHHUE BBIMOJHATh MPeoOpa3oBaHMs JIOTHYECKUX BBIPAXKCHUH, HCIOJB3YsS 3aKOHBI alreOphl
JIOTHKH, YMEHUE CTPOUTH JIOTUMECKOE BBIPAKEHUE B AM3BIOHKTUBHON M KOHBIOHKTHBHON HOPMABHBIX
dopMax TO 3aJaHHOW TaONHWIE WCTHHHOCTH, WCCIEAOBaTh OO0JAcTh HCTHHHOCTH BBICKA3bIBAHUS,
COJIepKalIero epeMeHHbIE, PelaTh HECI0KHBIC JIOTHUECKUE YPAaBHEHHUS! K CUCTEMBI YPaBHEHHIA;

MOHUMaHUe 0a30BBIX AJITOPUTMOB 00PA0OTKH YUCIIOBOM U TEKCTOBOW MH(GOPMAIUK (3aIIHCh YUCEIT
B TIO3UIUOHHON CHCTEME CUWCIICHHs, HAaXOXJIEHHE BCEX MPOCTHIX YHUCET B 3aJaHHOM JHala3oHe,
00paboTKa MHOTOPA3PSIHBIX IEIBIX YMCEIN, aHATH3 CUMBOJIBHBIX CTPOK U JIPYTHX), aITOPUTMOB ITOWCKA U
COPTHPOBKH, YMEHHE OTPEENIATh CIOKHOCTh H3y4aeMbIX B Kypce 0a30BbIX aJITOPUTMOB (CyMMHpOBaHUE
9JIEMEHTOB MAacCHBa, COPTHPOBKA MAacCHBa, MepeOOPHBIE AITOPUTMBI, JBOWYHBIA MOUCK) W NMPHUBOAHUTH
IpUMEpPbI HECKOJIBKUX aITOPUTMOB Pa3HOW CIIOKHOCTH JIUISL PEIICHHS OHOW 3a/1a4W;

BJIa/ICHNE YHUBEPCAIBHBIM S3BIKOM ITPOTpaMMHUPOBaHUS BEICOKOTO ypoBHs (Python, Java, C++, C#),
NPE/ICTaBICHUAMHI O 0a30BBIX THIIAX AAHHBIX M CTPYKTypax JaHHBIX, YMEHHE HCIIOJIb30BaTh OCHOBHBIE
YIPABJISIONINE KOHCTPYKIUH, YMEHHE OCYIIECTBISATh aHAIN3 TPEIOKEHHON HPOrpaMMbl: ONpPEIessTh
pe3ysbTaThl paboTHI MPOTPAMMBI TIPH 33aHHBIX MCXOHBIX JaHHBIX, ONPEICISTh, IPH KaKUX HCXOIHBIX
JTAHHBIX BO3MOXKHO IOJTYYSHHE YKa3aHHBIX Pe3yJIbTaTOB, BBISABIATH JaHHBIE, KOTOPBIE MOTYT ITPUBECTH K
omOKe B paboTe mporpaMMel, GOpMYITHPOBATH MPEAT0KEHHS 110 YIIYUYIICHUIO IPOrPaMMHOTO KOJIa;

YMEHHE CO3/1aBaTh CTPYKTYPHPOBAHHBIE TEKCTOBBIE JOKYMEHTHI M IEMOHCTPALMIOHHBIE MaTePHAIIBI
C HCII0JIb30BaHHEM BO3MOKHOCTEH COBPEMEHHBIX MPOIPAMMHBIX CPEJICTB M 00JIaUHBIX CEPBUCOB,;

YMEHHE UCIIOIb30BaTh HJICKTPOHHBIC TAOIHIIBI IS aHAIIN3a, IPEICTaBICHUS U 00paOOTKH JaHHBIX
(BKJIFOYAsT BBIYMCIICHUE CYMMBI, CpETHETO apr()METHIECKOro, HanOOJIBIIET0 U HANMEHBIIETO 3HAYCHHH,
pelIeHre ypaBHEHHH, BHIOOp ONTHMAIBHOTO pEHIeHHs, MOAOOp JIMHUM TpPEeHIa, peIIeHHe 3a1ad
MPOTHO3UPOBAHUS).

B mponecce uzyuenus kypca nadpopmaTuku yriyOnéHHoro ypoBHs 6 11 Knacce oOydaronuMucs
OyAyT JOCTUTHYTHI CIIEIyIOIIIE TPEAMETHBIE PE3YIbTaThI:

YMEHHUE CTPOUTH HEpaBHOMEPHBIE KOJbI, IOMTYCKAIOIIIE OJHO3HAYHOE AEKOANPOBAaHHE COOOIICHUM
(npeduKcHBIE KOIBI), HCIONB30BaTh NPOCTEHIIME KOABI, KOTOphIE IIO3BOJSIOT OOHApYXUBAaTh H
WCIIPABJIATh OLIMOKH NPH Nepeade AaHHBIX, CTPOUTH KOJ, 00eCIeUYNBAIOIINI HAUMEHBIIYIO BO3MOXKHYIO
CPEIHION0 JJIMHY COOOIIEHHs PH U3BECTHOW YaCTOTE CHMBOJIOB, MOSICHATH NPUHIHMITBI paO0ThI IPOCTHIX
ITOPUTMOB CXKATHSI IAHHBIX;

YMEHHUE pellaTh allTOPUTMHIECKHE 3aJ1aul, CBA3aHHbIE C aHAIM30M rpadoB (3aJauu TOCTPOCHUS
ONTUMANILHOTO TyTH MEX]y BepIIUHaMHu Tpada, onpeneNeHHs KOJWYECTBA Pa3IMYHBIX MYTEH MexIy
BEpUIMHAMH OPUEHTUPOBAHHOTO AIUKIMYECKOTo rpada), yMEHHE HCIOIb30BaTh JCPEBhS MPH aHATH3E U
HOCTPOCHNH KOJIOB M JUIS MPEJCTaBICHUS apu(METHIECKUX BBIPAKCHNH, TIPH PEIICHNH 33/1a4 TTONCKA U
COPTHPOBKH, YMEHHE CTPOHUTH JIEPEBO UIPHI 1O 3alaHHOMY aJITOPUTMY, pa3padaTbiBaTh U 0OOCHOBHIBATH
BBIUTPBIIIHYIO CTPATETUIO UTPHI;

yMEHHE pa3pabaThiBaTh M PEATN30BBIBATH B BHUJE IPOTrpaMM 0a30BBIC AITOPUTMBI, YMEHHE
HCIIOIb30BaTh B IpOrpaMMax JaHHBIE PA3IMYHBIX THUIOB C y4&TOM OTpaHMYEHMH Ha [HAma3’oH HX
BO3MOJKHBIX 3HAYCHUH, MPUMEHATh NPU PEIICHUH 3a1ad CTPYKTYpPhlI JaHHBIX (CIIHCKH, CIIOBApH, CTEKH,
o4epe.IH, IepeBbs), UCIIOIb30BaTh 0a30BBIC ONEPAIMHU CO CTPYKTYpaMHU JaHHBIX, IPUMEHSTh CTaHIapTHBIC



1 COOCTBEHHBIE TOATIPOrPaMMBI JUIst 00pabOTKK YHCIOBBIX AaHHBIX M CHMBOJBHBIX CTPOK, HCIOIb30BAThH
npu  pa3paboTke mporpamMMm OMOJMOTEKH MOANPOTPaMM, 3HATh (YHKIHOHAJIbHBIE BO3MOXKHOCTH
WHCTPYMEHTANBHBIX CPEICTB CpeAbl pa3paOdOTKH, yMEHHE MCIIONb30BaTh CPEACTBA OTIIAAKH MPOrpaMM B
cpezie MporpaMMUPOBAHMS, YMEHUE JOKYMEHTUPOBATH IPOrPaMMBl;

YMEHHUE CO31aBaTh BeO-CTPaHHIIbI,

BJIaJICHHE OCHOBHBIMH CBEJCHUSIMH O 0a3ax NaHHBIX, UX CTPYKTYpE, CPECTBAX CO3/aHHS U pabOThI
C HUMH, YMEHHE HCIIOIb30BaTh TaONHYHbIEe (PENIUOHHbIe) 0a3bl JaHHBIX (COCTAaBIISAThH 3alPOCHl B 0a3ax
JAHHBIX, BBHIMOJHATH COPTUPOBKY M TIOMCK 3amuceil B 0a3e AaHHBIX, HAMOIHATH pa3paboTaHHYI0 0azy
JAHHBIX) U CIIPABOYHBIC CHCTEMBI,

YMEHHE HCIIOJb30BaTh KOMIIBIOTEPHO-MAaTEMaTHUECKUE MOJENN JJs aHanu3a OOBEKTOB H
MpoIeccOB: GOPMYJINPOBATH LIE€TIb MOJESITUPOBAHNS, BHIIIOTHATH aHAJIH3 PE3YIbTAaTOB, MOTYUYEHHBIX B X0/€
MOJICIIUPOBAHUS, OIIEHMBATh COOTBETCTBHE MOJAETH MOJACIHPYEMOMY OOBEKTYy WM MpoIeccy,
IIPEACTABIIATE PE3YNbTATHI MOJEIUPOBAHUS B HATJISITHOM BUJIE;

YMEHHE OPraHu30BBIBATH TMYHOE HHHOPMAIIMOHHOE IPOCTPAHCTBO C HCIOJIB30BAHUEM Pa3IHYHBIX
cpeAcTB HU(GPOBBIX TEXHOJOTWH, MOHMMAaHHE BO3MOXKHOCTEH IHM(POBBIX CEPBUCOB T'OCYNAPCTBEHHBIX
YCIyT, TUPPOBBIX 00pa30BATEIBHBIX CEPBHUCOB;

NMOHUMaHHWE OCHOBHBIX TPHHIUIIOB pPabOThl, BO3MOXXHOCTEH U OTrpaHMYCHUS NPUMEHEHHS
TEXHOJIOTHH HMCKYCCTBEHHOTO HMHTEIIEKTa B Pa3IMYHBIX O00JACTSX, HAIWYHME IMPEICTaBICHUH O Kpyre
pelaeMbIX 3a/lad MalIMHHOTO 00y4eHusl (pacro3HaBaHus, KjacCu(UKAIMY U IPOTHO3UPOBAHNS) HAINYHE
NpEACTaBICHU 00 HCIIONb30BaHUM WH(POPMAIMOHHBIX TEXHOJOTUH B Pa3IMUHBIX MPOQECCHOHANBHBIX

cepax.



TEMATHYECKOE IIVTAHUPOBAHUE
10 KJIACC

KoaunvecTBO yacos DJIeKTPOHHBIE
HanMeHoBaHue pa3je/ioB U TeM (undppoBbie)
Ne i/ Kontpoabnsie  IIpakTuyeckune
MPOrpaMMblI Bcero o0pa3oBaTeJIbHbIE
padoThI padoTsI pecypesi
Paznen 1. lndpoBas rpaMoTHOCTD
11 Kommnsrotep - yHUBEpCAIbHOE YCTPOMCTBO 6
00pabOTKHU TaHHBIX
1.2 [IporpammHoe obecrieueHue 6
1.3 KomnbroTepHbie ceTi 5
14 HNudopmarmonHas 6€301macHOCTh 7 2
Uroro mo pazneny 24
Paznes 2. TeopeTnueckue 0CHOBbI MHPOPMATHKH
91 [Mpencrasnenue nHGOPMAIIH B 19 5
KOMIIBIOTEPE
2.2 OCHOBBI aJIT€OPBI JIOTHKH 14
2.3 KomnbrorepHas apudmernka 7
Uroro mo pazneny 40
Pa3znen 3. AnropuTmMbl 4 IPOrpaMMiupoOBaHue
3.1 BBeznenue B mporpaMMupoBaHue 16 0.5
3.2 BcrnomorarensHbIe alTOPUTMBI 8
3.3 YuciieHHbIE METOIBI
3.4 AnroputMbl 00pabOTKH CHMBOJIBHBIX 5 1
JTAaHHBIX
35 ANropuT™MBI 00pa0OTKH MAaCCHBOB 10 35
Wroro no pazneny 44

Pasnes 4. UndopmannoHHble TEXHOJIOTHH




4.1 ‘ O06paboTKa TEKCTOBBIX JOKYMEHTOB
4.2 ‘ AHanu3 JaHHbIX
Uroro no pazneny
PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

14
14
136

2.5

215




11 KJIACC

KoJsmyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3aesioB U TeM (uudposBbie)
Ne n/m Kontpoabnbie  IIpakTuyeckue
NPOrpaMMbl Bcero o0pa3oBare/ibHbIe
padoTbI padoTsI
pecypcbl
Paznen 1. TeopeTrudeckue 0CHOBbI HH(POPMATUKH
11 Wudopmanus u napopmMaiioHHbIe 10 25
MIPOLIECCHI
1.2 MonenupoBanue 8 2
HUroro mo paznemy 18
Pa3zpnen 2. Airoput™Mbl 4 IPOrpaMMHUPOBaHHe
21 DNeMeHTHI TEOPUH alTOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPHI JAHHBIX 28 10
93 OCHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO 16 45
ImporpaMMHpOBaHusA
Uroro mo pazneny 50
Pa3znen 3. UndgopManiuoHHbIe TEXHOJIOTHU
31 KomnerorepHo-maremaTHueckoe 3 5
MOJICJINPOBAHHE
3.2 Baser manHbeIix 10 4
3.3 Be0-caiitbt 14 4
3.4 KommerorepHas rpaduka 3.5
3.5 3D-monenupoBaHue 3
Hroro o pasneny 48
PesepBHOE Bpemst 20
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 0 36.5







MNOYPOUYHOE IIVIAHUPOBAHUE

10 KJTIACC
KoaunvecTBO yacos JJIeKTPOHHBbIE
Ne ara u@poBbIe
w/n Tema ypoka Beero KonTtpoJbHble IMpakTn4yeckune fll:’,yqennﬂ :6[()l)a[;onaTeanble
padoThI padoThI pecypesl
TpeboBaHUS TEXHUKH OE30IaCHOCTH U
1 TUTHUCHBI ITPH PaboTe ¢ KOMITBIOTEpaMH H 1
JIPYTHEMH KOMIIOHEHTaMH IH(POBOTO
OKPY>KEHUS
5 [TpuHIUIIEL PAOOTHI KOMITBIOTEPOB U 1
KOMITBIOTEPHBIX CHCTEM
3 OOMEH JJaHHBIMH C TTIOMOIIIBIO IITHH. 1
Kontponnepsl BHEITHUX yCTPOICTB
4 ABTOMAaTHYECKOE BEHITIOTHEHUE POTPAMMEI 1
MIPOLIECCOPOM
OrnepaTuBHAas1, TOCTOSIHHAS U
5 JIOJITOBPEMEHHas TaMsTh. KoHTpoIuteps 1
BHEIIHUX yCcTpoucTB. [IpsiMoil nocTym k
MaMsITH
6 CoBpeMeHHbIE KOMIIBIOTEPHBIC TEXHOJIOTHH 1
[MporpaMMHOe obecrieueHre KOMITBIOTEPOB,
7 KOMITBIOTEPHBIX CHCTEM U MOOMIIBHBIX 1
YCTpPOMCTB
3 CucTteMHOe IporpaMMHOe 0OecIieyeHue. 1
OrnepalnoOHHBIE CUCTEMBI
9 Yrunutel. paliBepbl yCTPOKCTB. 1
[TapamiensHOE TPOrpaMMHUpPOBaHKE
10 WHCcTannsmus u JenHCTaILIS IS 1

MIPOrPaMMHOI0 00ECIICUCHUS




@aiinoBble cucTeMbl. [IpUHIUIIBI
pa3MenieHrs ¥ IMEHOBaHUs (paiiioB B

1 noarospemMeHHor naMsTH. 1abaoHb! st
OTIHCaHUs TPy (ailioB
3akoHOmaTeasCTBO Poccniickoit Denepanym

12 B 00JIACTH IPOTPaMMHOT0 00ECTICUeHHUS 1
JaHHBIX
[IpuHIMIBI TOCTPOSHHUS U alllapaTHbIC

13 KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
CereBble TPOTOKOJIBI

14 Cetp UnTEpHET

15 Pasnenenue IP-cetn Ha moiceTy ¢ NOMOLIBIO
MAacoK MojceTei

16 CereBoe aIMUHICTPUPOBAHHE
Bune! nestensHocTH B cetn IHTEpHET.

17 Cepsucs! MaTepHeTa. ['ocynapcTBeHHBIE
AJIEKTPOHHBIE CEPBUCHI M YCITYTH

18 Nudopmarmontas 6€301macHOCTh

19 BpenoHnocHsie iporpaMMHOe obecTrieueHne 1
METOJII OOPHOBI C HUM

20 [IpakTrnyeckas paboTa o Teme
" AHTUBUPYCHBIE IPOTPaMMBbI"
Opranuzanyst JMYHOT0 apXuBa HHGOPMAaLIUH.

21 PesepBHoe konmposanue. [TapoibHast 3amura
apxuBa

22 udpoBanre TaHHBIX

23 Anroput™m mundpoBanus RSA.
Creranorpadust

24 [IpakTuyeckast paboTa 1o Teme

"udposanue naHHBIX"




25

26

Wudopmanus, TaHHbIC U 3HAHUSL.
HudopmanmoHHbIe MPOIecchl B IPUPOIE,
TEXHHKE U 00IIIECTBE

HemnpepbiBHBIE M TUCKPETHBIC BETHYUHBI U
curHaiel. Heo0X0auMOCTh TUCKpETH3ANT
uHGOPMAIUH, TTPSTHAZHAYCHHOM IS
XpaHeHHs, mepeaadn 1 00paboTKH B
MU(QPOBBIX CHCTEMAX

27

JBonunoe kogupoBanue. PaBHOMepHBIE U
HepaBHOMEpHBIE KoAbl. JlekoanpoBanue
co0O01IeHNIl, 3aTMCaHHBIX C IOMOIIBIO
HEPaBHOMEPHBIX KOJIOB

28

Ycnosue @ano. [loctpoeHne 0qHO3HAUYHO
JIEKOIUPYEMBIX KOJIOB C TIOMOIIBIO JIepeBa.
I'pad An. A. Mapkosa

29

30

31

EnmuHuIbBI n3MepeHns KomaecTBa
uHpopmarun. AnpaBUTHBINA TOAXO] K
OLICHKE KOJIMYECTBa MH(OPMAaIHN
CucTeMbl CUUCIEHUS

ITepeBoa uncen U3 OJTHON CUCTEMBI
CUHUCIICHUS B IPYTYIO

32

I[BOI/I‘IHaSI, BOCbMCpUYIHAA U
mecTHaauaTepuIHas CUCTEMbI CUHUCIICHUS,
CBs3b MCIKAY HUMU

33

34

I[BOI/I‘IHaSI, BOCbMCpUYIHAA U
mecTHaauaTepuiIHas CUCTEMbI CUHUCIICHUS,
CBs3b MCXKAY HUMU

JlBouuHasi, BOCbMepUYHas U

mecTHaauaTepuiHas CUCTEMbI CUHUCIICHUS,
CBs3b MCXKAY HUMU




ApudmeTraeckue onepanui B MO3UITHOHHBIX

3 cUCTEeMaxX CUUCIICHHUS

36 TpouyHas ypaBHOBEILICHHAS CHCTEMA
CUHCIICHUS

37 JIBOWYHO-AECATHYHAS CUCTEMA CUUCIICHUS

38 KonuposaHnue TekcToB

39 PactpoBoe koaupoBaHnue n300paxxeHuit
[IpakTrnyeckas paboTa mo Teme

40 " Tuckpernzanus rpaduIecKoi
uHpopmaun"
IIBeToBbIe MOAENU. BekTopHOE

41 koaupoBanue. Gopmatsl aiiios.
Tpéxmepnas rpaduka. OpakrampHast
rpaguka
Koauposanue 3Byka. Onienka

42 WH(POPMAITMOHHOTO 00BEMA 3BYKOBBIX
JaHHBIX MPH 33JaHHBIX YacTOTe
JTUCKPETH3AIIUU U Pa3psITHOCTH KOAUPOBAHUS

43 [MpakTudeckas pabota 1o Teme
" luckpernsanus 3ByKOBOi nHGopMarmu'”

44 OcHOBBI 2JIT€0PBI JTOTUKH

45 Jlornaeckue onepanuu. TaOmuIis!
WUCTHUHHOCTH
Jlornyeckue BeIpaxkeHus. Jloruueckue

46 ToXKAecTBa. Jloka3aTeabCTBO JTOTHYECKHX
TOKAECTB C IOMOLIBIO TaOJIHMIl ICTUHHOCTH
[Ipaktnueckas padora o Teme «Iloctpoenue

47 W aHaJIW3 TA0IUL UICTUHHOCTH B TAOJIMYHOM

POIIECCOPEe»




48

Jlornueckue omnepanuy U orepaIuy Hal
MHO>KECTBAMU

49

50

Jlornueckue omnepanuy U orepaIuy Hal
MHO>XECTBaAMHU

3aKOHBI anTreOphl JIOTUKU. DKBUBAJICHTHBIC
MpeoOpa3oBaHMs IOTHIECKUX BBIPAKEHUH

51

Jlornyeckue ypaBHEHHS U CUCTEMBI
YpaBHEHUH

52

53

Jlornyeckue GyHKIUH. 3aBUCIMOCTD
KOJIM4YECTBA BO3MOYKHBIX JIOTHYECKUX
(yHKUIMH OT KOIUYECTBA apryMEHTOB.
[TonHbIe CUCTEMBI JIOTUYECKUX (YHKIIUH

Kanonuueckue GopMbl JIOTHUECKUX
BeIpaykeHHH. COBEpILICHHBIE AU3bIOHKTUBHbIC
Y KOHBIOHKTHBHBIE HOPMaJbHbIE ()OPMBI,
ANTOPUTMBI MX TIOCTPOEHHUSI IO TabIuIe
WUCTHUHHOCTH

54

Jlornyeckue 37€MEHTHI B COCTaBe
KOMITBIOTEPA

55

56

57

58

Tpurrep. CymmaTop. MHOTOpa3psiHbIIHI
CyMMaTop

[TocTpoeHune cxeM Ha JJOTMYECKUX
3JIEMEHTAaX. 3aMKUCh JJOTUYECKOTO BhIPAXKEHUS
T10 JIOTUYECKOM cxeme

MI/IKpOCXeMBI " TCXHOJIOTHUA UX
Mpou3BOJACTBA

IIpencraBnenue Leabix YKCeN B MaMATU
KoMIibtoTepa. OrpaHUYeHHOCTh JUana3oHa
YUCeN MPY OTPAaHUYICHUH KOJTNIESCTBA
pa3psanos. [lepenonnenue pa3psaHoi ceTKU




Be33HakoBEIE ¥ 3HAKOBBIE JaHHBIE. 3HAKOBBIN

59 OouT. JIBONYHBIN JOMOIHUTEILHBIN KO
OTPHLIATENBHBIX YHCEI
[ToOuTOBBIE JIOTHUECKUE OTEPALINH.

60 Jlorunueckuii, apuMETHUCCKUN U
IUKJIAYECKUH CIBUTH

61 udpoBanre ¢ TOMOLIbIO MTOOUTOBON
onepauuu «uckinrovaromee NJIN»

62 [MpencraBienue U XpaHEeHHUE B ITAMSTH
KOMITbIOTEPA BEILIECTBEHHBIX YHCEI
BrlnonHeHNE oneparyii ¢ BEIIECTBEHHBIMU

63 YHCIIaMH, HAKOTIJICHHE OIIMOOK TpU
BBIYUCIICHUAX
IIpakTudeckas padora o teme «M3zydenune

64 MOPa3PSAHOTO MAITUHHOTO TPEICTABICHIS
LEJBIX U BEIIECTBEHHBIX YHCEID»

65 AHanu3 anropuTMOB
OTarsl peneHus 3a1a4 Ha KOMIbIOTepe.

66 UHcTpyMeHTaNbHBIE CPeICTBA: TPAHCIATOD,
OTJa YUK, TPOQUITUPOBIIHK
Cpena nporpammupoBanus. Komoumsiims u

67 WHTEpIpeTanys mporpaMM. BuptyansHbie
MaiuHbel. HTerpupoBanHas cpena
pa3paboTKu

68 MeToap! OTIaKK POrpaMM

69 THITBI IEPEMEHHBIX B SI3bIKE
POTrpaMMHUPOBAHHUS

70 O0paboTKa LenbIX Yhce

71 O6paboTKa BEIIEeCTBEHHBIX YUCEIT

72 CiryqaifHpIe U TICEBAOCTyYaliHbIC YnCia




73

Bersnenus. CioxHbIe yCI0BUs

74 Hukiet ¢ yenoBuem
TIukibl o mepeMeHHOM.
75 B3anMo3aMeHsIeMOCTh pa3TUIHBIX BHIOB 1
UKJIOB
76 O0paboTKa HATYPAILHBIX YUCEII C 1
HCIIOJIb30BaHUEM LIUKIIOB
HaxosxneHune Bcex MPOCTHIX YUCET B
77 3ajaHHOM Auana3oHe [Ipaktudeckas padoTa 1 05
no Teme «Pemrenue 3agay MeTog0M '
nepebopar
78 WHBapuanT 1iuKina 1
79 JlokyMeHTHpOBaHHE TPOrpaMm 1
80 O0paboTka JaHHBIX, XPAHAIINXCA B (aitnax 1
81 Pa3buenue 3amaun Ha noa3anaun 1
HWcnons3oBanue cTaHAapTHON OUOIHOTEKH
82 s3bIKa MporpaMmupoBanus. [loakmouenue 1
OMOIMOTEK TOAMPOrpaMM CTOPOHHUX
NPOU3BOAUTENEH
83 [ToamporpaMme (Tiporiexypsl U HyHKIIHH)
84 [ToamporpaMmer (Tiporiexypsl U HyHKIIHH)
85 IIpakTudeckas padora o teme "PazpaboTka 1 1
noxmporpamm”
Pekypcus. PexypcuBHBIE 00BEKTHI
86 (ppakransl). PexypcuBHble npoueaypsl 1 1
¢ysakuuu. Vcnonb3oBanue creka st
OpraHu3aliy PEKypCUBHBIX BHI30BOB
g7 [IpakTuyeckast paboTa Mo Teme 1 1

"PexypcuBHbIE TOATPOTrpaMMBI"




88

MoaypHBIN NPUHLIUIT TOCTPOCHHUS
mporpamm

89

YucneHHbIE METOBI

90

91

IIpaktrueckast padota 1mo TemMe «UnciaeHHoe
pELIEHUE YpPaBHEHUI»

Hcnons3oBaHue JUCKPETU3AIUN B
BBIYMCIIUTEIBHBIX 3a1a4aX

92

93

IIpakTryaeckast paboTa 1Mo TeMe
«ITpubnmxEHHOE BBIYMCIICHUE UTMH KPUBBIX
U miomanaei Gpuryp»

[Mpaktudeckas pabora o Teme «[lonck
MakcuMyMa (MUHIMYMa) (pyHKITHN

94

O0paboTKa CUMBOJBHBIX TAHHBIX.
ANTOopUTMBI 00pa0OTKH CHMBOJIBHBIX CTPOK:
HOACYET KOJIMYECTBA MMOSBJICHUI CHMBOJIA B
CTpOKe

95

ANropuTMBI 00pa0OTKH CUMBOJIBHBIX CTPOK:
pasOueHue CTPOKH Ha CJI0Ba MO MPOOETbHBIM
CHMBOJIaM

96

ANropuTMBI 00pa0OTKH CUMBOJIBHBIX CTPOK:
TIOMCK MOACTPOKH BHYTPHU TaHHOM CTPOKH;
3aMeHa HalJIeHHON TOJICTPOKH Ha APYTYIO

CTPOKY

97

[IpakTnueckas padora no Teme "Ob6paboTka
CTPOK C UCTIONIb30BaHNEM (QyHKIIHH
CTaH/IapTHOH OMOIMOTEKH S3bIKa
IporpaMMHupoBaHus"

98

FeHepauHsI CJIOB B 3aJJTaHHOM aﬂ(i)aBI/ITe

99

MaccuBbI ¥ IOCTIEI0BATENBHOCTH YHCEN.
[pakTrdeckas padbota o Teme "3amnorHeHne
Maccupa"

0.5




100 O000IIEHHBIC XapaKTEPUCTHKH MacCHUBa 1
JIuHelHbI MOUCK 3aJaHHOTI0 3HAYCHUS B

101 MmaccuBe. [IpakTuueckas pabora o Teme 1 05
"JInHEHHBIHN TOMCK 3aJJaHHOr0 3HAYEHHUS B '
MaccuBe"
IIpakTrueckas padora mmo Teme "[louck

102 MHUHHMAJIBHOTO (MaKCUMAIILHOTO) JIEMEHTA 1 1
B YHMCJIOBOM Maccuse"
CopTHpOBKa OTHOMEPHOTO MacCHBa.

103 IIpocTeie METOIBI COPTHPOBKH. 1 05
[IpakTrueckas padora no teme "lIIpocThie '
METO/bl COPTUPOBKHU MaccuBa'
CoptupoBka ciusHueM. beicTpas

104 coptupoBka Maccusa (anroput™ QuickSort). 1 05
[IpakTrueckas padora o Teme "BricTpas '
COpTHUPOBKA Maccupa"
JIBOMYHBII TOUCK B OTCOPTHPOBAHHOM

105 Mmaccuge. [IpakTuueckas pabora 1o Teme 1 0.5
" JIBOMYHBIA MOMUCK"

106 JIByMepHBbIC MacCUBBI (MaTPHIIBI) 1

107 ANTOpUTMBI 00pPa0OTKU MaTpPHI] 1

108 Pemrenue 3agay anann3a naHHBIX 1

109 CpecTBa TEKCTOBOIO Mporieccopa 1

110 KomnsroTepHas BEpcTKa TEKCTa 1
[IpakTndeckas padora o Teme "Bépcrka

111 JTOKYMEHTOB C MaTEMAaTHYECKUMH 1 1
bopmynamu"

112 MHCTpyMEHTHI pELICH3UPOBAHUS 1

113 [IpakTuyeckast paboTa 1o Teme 1 1

"MHOrocTpaHUYHBIE TOKYMEHTHI"




114

O6maunbie cepBuch. KomiekTupHas padora ¢
nmokymeHTtamu. [IpakTrdgeckas padora mo
teme "KosektuBHas pabora ¢
JIOKyMeHTaMH"

0.5

115

AHamm3 ganHeIX. boabnine manable

116

MammnaHOE 00y4eHre

117

AHaju3 TaHHBIX C MIOMOIIBIO 3JIEKTPOHHBIX
Ta0JIHUII

118

119

120

[MpakTuueckas pabora no Teme "AHanmsz
JTAHHBIX C TIOMOIIIBIO JICKTPOHHBIX Ta0HII"

[Moctpoenue rpadukoB HyHKINH.
IIpakTudeckas padora mo teme "HarmsgHoe
NpeCTaBICHUE PE3YIbTATOB
CTaTHCTUYIECKON 00paOOTKH JaHHBIX B BUJE
JIUarpaMM CpeICcTBaMu pelaKkTopa
9JIEKTPOHHBIX Ta0IUI"

Jluaum tpenpa. [paktrueckas pabora mo
teme "[lonOop muHUM TpeHpa,
MPOrHo3upoBaHue"

05

05

121

[Mon6op nmapamerpa. [IpakTrdeckas padoTta
o Teme "YHCIeHHOe peleHne YpaBHEHUH C
MTOMOIIBIO 1To100pa mapamerpa”

0.5

122

123
124
125

OnTuMu3anys Kak IOUCK HAMITy4dlIero
pelIeHns B 3aJJaHHBIX YCIOBUSAX.
IIpakTudeckas padora o teme "Pernienne
3a/1a4 ONTUMH3ALHHU C TIOMOIIBIO
SJIEKTPOHHBIX TAOTHIT"

Pe3epBHOE Bpems

Pe3zepBHOE Bpems

Pe3zepBHOE Bpems

05




126 PesepBHOE BpeMms
127 PesepBHOE BpeMms
128 Pe3epBHOE BpeMms
129 PesepBHOE Bpems
130 PesepBHOE Bpems
131 PesepBHOE Bpems
132 PesepBHOE Bpems
133 PesepBHoe Bpems
134 PesepBHOE Bpems
135 PesepBHoOe Bpems
136 PesepBHoe Bpems

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

L Rl e T S e T S I S [ S Y Y

136

215




11 KJIACC

Ne
n/n

Tema ypoka

KommaectBo napOpMaImm
AJTOPUTMBI CKAaTHUS JTAHHBIX
Anroputm Xahdmana

[IpakTuueckas padota no Teme "Cxarue
JAHHBIX C TIOMOIIEI0 anropuTMa Xaddmana'

KoauuecTBO yacoB

KonTpoabHbie

Bceero
padoThI

IMpakTH4yeckne
padoThI

Jara
HU3YyYeHHUS

DJ1eKTPOHHBIE
nudposbie
o0pa3oBaTeJibHbIE

pecypcbl

Anroputm LZW

AJNTrOpUTMBI CKAaTHUs JAHHBIX C TIOTEPSAMH.
[IpakTuueckas padota no Teme "Cxarue
JMaHHBIX ¢ oTepsimu (anroputmel JPEG,
MP3)"

05

CKOpOCTL nepeaavun JaHHbIX

[ToMexoycToiunBbIE KOABI

10

11
12
13
14
15

[MpakTHyeckas paboTa 1o Teme
"[TomexoycToliunBbIe KOABI"

Cuctembl. KOMITOHEHTBI CUCTEMBI M UX
B3auMmopeiicTBue. CucteMHblt 3 dhexT.
VYupasieHue kak HHOPMAIMOHHBIH IpoLecce.
OOpaTtHas cBsI3b

Mojenu 1 MoJienpOBaHUE

I'pader

Penrenue 3agau ¢ moMoIipio rpagos
HepeBbs

OCHOBEBI TEOpUU UTP

L




[Ipaxtraeckas padora mo Teme "Ilouck

16 BBIMTPBIIITHOM CTPAaTETUH B UIPE C TIOITHON
nHpopmaruein"

17 CpencTBa UCKYCCTBEHHOT'O HHTEIICKTa

18 [IpakTudeckas padora o Teme "Cpeacraa
HCKYCCTBEHHOT'O MHTEJIEKTa"
dopmanuzanys MOHATHUS aITOPUTMA.

19 Mammuna TrropuHra Kak yHuBepcaibHast
MOJIENb BbluMceHud. Te3uc Yépua—
Trropunra
[IpakTuueckas padora mo teme "CocraBneHue

20 MPOCTOH MPOTPAMMBI JIJISI MAIIWHBI
Trropunra"

21 Mamuna Ilocta

22 Hopmansnslie anropudmer Mapkosa
AJNrOpUTMUYECKH HEpa3peIIUMbIe 3aJa4H.

23 3agaya octaHoBa. HeBO3MOKHOCTE
aBTOMATHYECKOH OTIAJIKU MPOrpaMM

24 Cno>XHOCTh BBEIYHMCIICHUH
[Nownck poCTHIX YKceN B 33/1aHHOM

25 JIMaIa30He C MOMOIBIO aJITOPUTMA «PELIETO
OparocheHa»

26 [IpakTuueckas padora o teme "Ilonck
MIPOCTHIX YMCEJI B 33JJaHHOM JiMana3oHe"”

97 MHoropa3psiiHbIe Leble YUCIIa, 3aAa91
JUIMHHOH apuMeTHKH

28 [IpakTuueckas padota no Teme "Peanuzanus
BBIYHCIICHUN C MHOTOPA3pAIHBIMHU YnCIaMu"

29 CroBapu (accoIMaTUBHBIC MACCUBBHI,

otoOpakeHus ). Xarr-raduiipl. [loctpoeHue




an(aBUTHO-YACTOTHOTO CIIOBAPS IS
3aJTaHHOTO TEKCTa

30

[IpaxTrueckas padora mo Teme "IlocTpoeHme
an(aBUTHO-YaCTOTHOTO CJIOBApS IS
3aJJaHHOTO TeKcTa"

31

AHau3 TeKCTa Ha €CTECTBCHHOM SI3BIKE.
Brigenenue mociaeoBaTeILHOCTEH 110
mabnony. PerymsipHbie BeIpaXeHUSI.
YacToTHBIN aHAIN3

32

33

34

[IpakTuueckas padora o teme "AHanu3
TEKCTa Ha €CTECTBEHHOM sI3bIKe"

Crexu. AHamU3 NPaBUIBHOCTH CKOOOYHOTO
BBIPAKCHUS

Beruncnenne apu)MeTHIECKOTO BBIPAKEHUS,
3aMrCaHHOTO B MOCT(HUKCHON popme

35

[IpakTnueckas padora mo Teme "Brrancienne
apu(METUIECKOTO BBIpaXKEHHS, 3aITCAHHOTO
B noctukcHoit popme”

36

Ouepenu. Mcnionp3oBanue ouepeu st
BPEMEHHOTO XpaHEHHUS JaHHBIX

37

38

[IpakTnueckas pabora o Teme
"Ucnons3oBanue ouepenan"

Hepesbs. Peanuzanus nepesa ¢ MOMOIIBIO
CCBUIOYHBIX CTPYKTYp. J[BoruHBIC
(6unapHsie) nepeBns. [locTpoenue nepesa
JUTS 33JTAHHOTO apu(hMETHIESCKOTO
BBIpa)KCHUS

39

[IpakTnueckas padora o Teme
"Hcmonp30BaHne AEPEBHEB TSI BEIYHCICHUS
apu(METUIECKUX BbIpaKEHHH"




40

41

42

43

PekypcuBHbIe anropuTMbl 00X0/1a IepeBa.
Hcnonb3oBanue cTeka U ouepeiu s 00xoaa
nepeBa

PexypcuBHBIC alrOpUTMBI 00X0/1a IepeBa.
Hcnonb3oBanue cTeka U ouepeiu Ais 00xoaa
JepeBa

Anroputmsl Ha rpagax. [Tocrpoenne
MHHHMAJBHOTO OCTOBHOTO JIepeBa
B3BELICHHOTO CBA3HOTO HEOPUCHTUPOBAHHOTO
rpada

Oo6xox rpada B riyouny. O6xox rpada B
NIHPUHY

44

45

46

KonuyecTBO paznuyHbIX MyTEH MEXIY
BEPLIMHAMHU OPUEHTHPOBAHHOTO
AIMKJIMYECKOro rpaga

Anroputm JleHKCTpHI.

[IpakTnueckas padora no Teme "Bpruncnenne
JUIMHBI KPaTYaNILIEeTo IyTH MEXIY
BepmrHamMu rpada (anropurm JeiikcTpsr)”

47

Anroputm ®rnoiiga—Y opania

48

3agaun, pemaeMble ¢ IIOMOIIBIO
JAMHAMUYCCKOIr'0 IMMporpaMMUpOBaHUA:
BBIUUCIICHUE PEKYPCUBHBIX (DYHKITHIT

49

50

[IpakTndeckas padora o Teme "Bbrancienue
PEKYPCUBHBIX (PYHKIMHA C TIOMOIIBIO
JUHAMHYECKOTO MPOrpaMMHUPOBAHUS"
3anaun, permaemMsle ¢ IOMOIIbIO
JTUHAMHYECKOTO NMPOrpaMMHUPOBAHUS:
MOJICYET KOJIMYECTBA BapUAHTOB




[Ipaxtrueckas padora mo teme "Ilomcuér

51 KOJIMYECTBA BAPHAHTOB C TIOMOIITBIO 1
JTUHAMHYECKOTO TPOrpaMMHUPOBaHHS"
3amaun, pemaeMple ¢ IOMOIIBIO

52 JTMHAMHYECKOTO TIPOrPaMMHPOBAHUS: 3a]1a91
OTITUMH3AIIIH

53 [ToHsATHE 0 MapagUrMax MPOrpaMMHUPOBAHHS.
0030p A3BIKOB POTPAMMHUPOBAHHSI

54 [Tonsitre 06 00BEKTHO-OPHUEHTUPOBAHHOM
MPOTrPaMMHUPOBAHUHT

55 OO0bexThl 1 Kiacchl. CBOWCTBAa U METOIBI
00BEKTOB

56 OOBEKTHO-OPUCHTUPOBAHHBIN aHAN3
[IpakTndeckas padora o Teme

57 "Hcnonp30BaHUE TOTOBBIX KJIACCOB B 1
nporpamme"

58 Pa3paboTka nporpaMm Ha OCHOBE 00BEKTHO-
OPHEHTHPOBAHHOTO TTOAX0a

59 [IpakTuueckas padora "Pa3paboTka npoctoit 1
MPOTrPaMMBI C HCTIOJIB30BAHUEM KJTacCOB"
Nuxkancynsus. [Tpaktudeckas pabora mo

60 teMe "Pa3paboTka kacca, UCIOIb3YOIIEro 0.5
WHKATCYJISAIN0"

61 HacnenoBanue. [Tomumopduzm

62 [paktudeckas padota o Teme "PazpaboTka 1
HepapXxHuHy KiaccoB"

63 Cpensl ObIcTpoil pa3paboTKH MPOrpaMm.
[IpoexTupoBanue uHTEpPEica MOab30BATEISA

64 [IpoexTrupoBanue uHTEpPEca MOab30BATESA




Hcrmonp30BaHne TOTOBBIX YIIpaBJIA€MBIX

05 3JIEMEHTOB U1 IOCTPOEHUsI HHTEpdeiica

66 [IpaxTrueckas padora mmo Teme "Pa3paboTka 1
MporpaMMel ¢ rpadudeckuM uHTepdeiicom”

67 Uzyuenne BTOpOTO A3bIKA
IIPOTPaMMHUPOBAHNS

68 N3yueHue BTOPOro s3bIKa
MPOTpaMMHUPOBAHUS

69 OTansl KOMIBIOTEPHO-MATEMATHYECKOTO
MOJICJIMPOBAHUS
JuckpeTrsanys Mpu MaTeMaTH4eCKOM

70 MOJIETTUPOBaHIH HEMPEPHIBHBIX MPOIIECCOB.
MoaenupoBaHue JIBUKEHUS

7 [IpakTndeckas padora o Teme 1
"MogenupoBaHu€e IBUKEHUA"
MogenupoBanue OHOIOTUYECKUX CUCTEM.

72 [IpakTnueckas pabora o Teme 0.5
"MogenupoBaHue OMOIOTHIESCKUX cUCTEM"
MaremaTH4yecKre MOJETH B 3KOHOMHKE.

73 BrruncnutenbHble SKCIEPUMEHTEHI C
MOJIEJISIMU
BepositHocTHBIE MOziEnU. [IpakTHdeckas

74 pabora o reme "HMMuTaninoHHoe 05
MOJICJINPOBAHKE C TOMOLIBbI0 MeToaa MoHTe- '
Kapmo"

75 Kommbrorepaoe MofenupoBaHie CHCTEM
yIpaBIIeHUS

76 O6paboTka pe3yabTaToOB SKCIEPUMEHTA

7 Tabnuunble (pensnruoHHbIe) 0a3bl TaHHBIX




[Mownck, copTUpoBKa U PUITBTPAIIHS JaHHBIX.
3ampockl Ha BEIOOPKY AaHHBIX. 3aMPOCHI C

8 napameTrpamiu. Berancnsemsie mons B
3arpocax

79 [IpaxTrueckas padora mo Teme "Pabora ¢
rOTOBOM 0a30# TaHHBIX"
MHoroTabnuunblie 6a3bl JaHHBIX. TUITBI

80 cBsi3eil Mex Ty Tabnuuamu. BHemHuiA KiIrou.
LenoctHOCTH 6a3bl JaHHBIX

81 [IpakTndaeckas padora mo Teme "PazpaboTka
MHOTOTa0JINYHOM 0a3bl JaHHBIX"

82 3anpockl K MHOTOTaOIMYHBIM 0a3aM TaHHBIX

83 [IpakTudeckas padora o Teme "3anpockl K
MHOT0Ta0MN4YHOH 6a3e JaHHBIX"

84 SA3bIk yrpaBiieHust nanHbIMA SQL

85 [IpakTidaeckas padora mo Teme "YnpaBieHne
JIAHHBIMM C TIOMOIIBIO si3bIka SQL"

86 Hepensunonnsie 0a3pl JaHHBIX. DKCIEPTHHIE
CHCTEMBI

87 NnTepHeT-npuinoxenus
ITonsiTHE O cepBEPHON U KIMEHTCKOM YacTsX

88 caifta. TeXHOJOIrus «KJIMEHT — CepBep», €€
JOCTOMHCTBA M HEOCTATKH

89 OcHoBgsl s13p1ka HTML

90 [Ipaktuueckas padora no Teme "Co3nanue
TEKCTOBOW BeO-CTpaHHUITBI"

91 OcHoBsl s13pika HTML

92 OcHoBsl s13pika HTML

93 [IpakTiueckas padora o teme "Co3nanue

BeO-CTpaHMIIbI, BKIIIOYAIOIIEH




MYJIbTUMENAHBIE O0BEKTHI (PUCYHKH,
3BYKOBEIE JTaHHBIE, BHIE0)"

94 OcHOBBI KackagHbIX TabmuIl cTrren (CSS)
[IpakTrdeckas paboTa 1mo Teme

95 "OdopmieHre CTPaHUIIBI C TOMOIILIO 1
KaCKaIHBIX TaOIHIl CTHIIEH"

96 Cuenapuu Ha si3bike JavaScript

97 Cuenapuu Ha si3bike JavaScript

98 ®opmbl Ha BeO-CTpaHUIlE

99 [IpakTndaeckas padora mo Teme "Ob6paboTka 1
nMaHHBIX hopm"

100 Pa3memienme BeO-caiiToB. Y ciryra XOCTHHTA.
3arpy3ka QaiiioB Ha caiT
Kanpuposanue. McnpasieHue nepcieKTHBEL.

101 I'uctorpamma. Koppekuust ypoBHeEH,
Koppeknus 1Beta. OOeclBeUnBaHUE [IBETHBIX
n300paxeHu’
Brox n3o6pakeHuii ¢ HCMIOIBL30BAHUEM

102 Pa3IUYHBIX IU(PPOBBIX YCTPOHUCTB. 05
I[IpakTuyeckas padora o teme "O6paboTKa '
npoBeIX dotorpaduit”
Perymis. PaboTta ¢ oOmactsamu. OuibTpsl.

103 [IpakTuueckas padora o teme "PeTymib 0.5
nupoBbIx Gotorpaduit”
MHorocnoiineie n300paxenns. TeKkcToBbIe

104 ciou. Macka cnost. Kanansl. Coxpanenue
BBIJIETIEHHON 001acTH

105 [IpakTiueckas pabora o Teme 1

"MHorocmnoiiHbie n300paxenns"




[ToaroToBka MiOCTpaNIuid A7 BeO-CaliTOB.

106 [IpakTuueckas paboTa o TeMe 1 0.5
" AHUMUPOBaHHbIE N300pakeHUs"

107 Bekropnas rpaduka. Bexropuzauus 1
PacTPOBBIX H300paKCHII

108 [IpaxTrueckas padora mo Teme "BekTopHas 1 1
rpaguxa”

109 [TpuHIMITEI TOCTPOCHUS B PEJAKTHPOBAHHS 1
TPEXMEPHBIX MOJIEIEN

110 [IpakTuueckas padora o teme "Co3aanue 1 1
MPOCTBIX TPEXMEPHBIX Mozenen"

111 Cerounsie Mosenn. MatepHuaisl 1

112 HpaKTI/I;IeCKaSI paboTa o Teme "CeTodHbIC 1 1
MOJIENTN

113 MopenupoBaHue HCTOYHUKOB OCBELICHUSI. 1
Kamepst

114 [IpakTnueckas padora no teme "Pennepunr” 1 1

115 AnnutuBHBIE TexHONOTUU (3D-npuHTEpHI) 1

116 [TonsiTHE O BUPTYyaJIBHON PEAIBHOCTH U 1
JOTIOJTHEHHON peaslbHOCTH

117 PesepBHOE Bpems 1

118 PesepBHOE Bpems 1

119 PesepBHOE Bpems 1

120 PesepBHOE Bpems 1

121 Pe3epBHOE Bpems 1

122 Pe3epBHOE Bpems 1

123 Pe3epBHOE Bpems 1

124 Pe3epBHOE Bpems 1

125 Pe3epBHOE Bpems 1




126 PesepBHOE Bpems

127 PesepBHOE Bpems
128 PesepBHOE Bpems
129 Pe3epBHOoe Bpems
130 PesepBHoe Bpems
131 Pe3epBHoe Bpems
132 Pe3epBHoe Bpems
133 PesepBHoe Bpems
134 PesepBHOe Bpems
135 PesepBHoe Bpems
136 PesepBHoe Bpems

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

L Rl e T S e T S I S [ S Y Y

136

36.5




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVISA YYEHUKA

1.

2.

3.

4.

5.

6.

7.

Hudpopmaruka. 10 knacc. ba3oBblit u yriayoseHHsil ypopau: yueoHuk B 2 4./ K.JO. IToaskos, E.A.
Epemun, M.: BUHOM. JlaGopartopwus 3Hanuii, 2016.
Wndopmaruka. 11 knacc. bazoBslit u yriryonenusiii yposau: yueOHuk B 2 4./ K.O. ITonsikos, E.A.
Epemun, M.: BUHOM. Jlabopartopus 3Hanmit, 2016.
Wndopmaruxka. 10 knacc. Yrinyonennsiid ypoBeHb: yueOnuk B 2 4./ K.1O. Ilonskos, E.A. Epemun,

M.: BUHOM. Jlab6opaTopus 3Hanwmid, 2015.

Nndopmaruka. 11 kmacc. Yrmy6nennsiit ypoBens: yueOnuk B 2 4./ K.1O. [lomskos, E.A. Epemun,

M.: BUHOM. Jlabopatopust 3Hanuid, 2015.

Nudopmatuka. 10-11 xmaccel. ba3oBberit m yriryOmeHHBIH ypoBHU: MeTomumdeckoe mocoome/ K.1O.
[onsixos, E.A. Epemun. M.: BUHOM. JlaGopatopwus 3uanuii, 2016.

Wndopmaruka. 10-11 xmaccel. YrmyOn€HHBIH ypoBeHb: mporpamma it crapmei mkoisl K.O.
[Tomsxos, E.A. Epemun. M.: BUHOM. JlabopaTopus 3HaHuid, 2015.

Wudopmaruka. 10—-11 xnaccel. ba3oBeiii 1 yriayonennsiid yposau: npaktukym./ K. 1O. [omskos,

E.A. Epemun. M.: BUHOM. JlabopaTopus 3nanui, 2016.

METOIANYECKHUE MATEPHUAJIBI IJI51 YUUTEJIA

1.

2.

Nudopmaruka. YMK ans crapmeit mxonsr: 10-11 xmaccer (@I'OC). Mertoauyeckoe mocobue st
yuurens. Yrimy0onénnsiii yposens./ bopogua M. H. M: BUHOM. JlaGoparopust 3uanuii, 2013.
DJeKTPOHHBIHN 3aJaYHUK-TIPAKTHKYM C BO3MOXKHOCTBIO aBTOMAaTHYECKOW POBEPKH PEIICHUH 3a/1a4 110
nporpammupoanuto: http://informatics.mccme.ru/course/view.php?id=666

Marepuainsl 1S IOATOTOBKY K UTOTOBO# arTrecTanuy 1o nHpopmatuke B popme EI'D, pasmemEnnnie
Ha caiiTe MaTepHabl, pa3MelieHnsle Ha caite http://kpolyakov.spb.ru/school/ege.htm;

Meroauueckoe mocobue st yumrens: http://files.lbz.ru/pdf/mpPolyakov10-11fgos.pdf;

Kommuiekt denepanbHbiXx MUPPOBBIX WHPOPMAIIMOHHO-00pa30BaTeIbHbIX pecypcoB (manee DLIMOP),
nomeneHusi B komnekyo GIIUOP (http://www.fcior.edu.ru);

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET

1.

2.

CereBasi MeTOOUYECKAS cnyn(6a ABTOPCKOr0 KOJUJIEKTHBA [JIsl NEJAroroB Ha caiTe H3IaTeNnbCTBa
http://metodist.Ibz.ru/authors/informatika/7/.

KoMmbroTepHBIi MPaKTHKYM B DJIEKTPOHHOM BHJIE C KOMIUIEKTOM 3JIEKTPOHHBIX YISOHBIX CPEJICTB,
pasMenEHHbIN Ha caiite aBTopckoro Komtektusa: http://kpolyakov.spb.ru/school/probook.htm



http://informatics.mccme.ru/course/view.php?id=666
http://kpolyakov.spb.ru/school/ege.htm
http://files.lbz.ru/pdf/mpPolyakov10-11fgos.pdf
http://www.fcior.edu.ru/
http://metodist.lbz.ru/authors/informatika/7/
http://kpolyakov.spb.ru/school/probook.htm
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