MyHuIMIaTbHOE aBTOHOMHOE 0011e00pa3oBaTeIbHOE yUPEKICHHE
«Cpennsist obmeobpa3oBarenbHast mKoaa No24»

(MAOY «COIII Ne24»)

&YTBEPXKJIAIO»
AOYAACOLL Ne24»

«COI'/TACOBAHO» «COI'JTACOBAHO»
PyxoBoaurens [IIMO yuuteneit 3amecturens aupekropa no YBP

‘Matematukd u UBT MAQY «COIL Ne24»
£ %’ T.B.ApedbeBa { T.B. Pynesa
IIpomékon Nel ot 28.08.25rona 28 08.2025rona

—

MNPAUJTOXEHHUE
K OCHOBHO# OBIIEOBPA30BATEJILHOM ITPOT'PAMME
CPEJHET'O OBIIET'O OBPA30BAHUS MAOY «COII Ne24»
110 YYEBHOMY NIPEJMETY «AH®OPMATHKA. YTJIYBJIEHHBINA
YPOBEHb»

Cpok ocBoeHHs IPOrpaMMbl: 2 roja

Pa3paboTymk mporpamMMer:
y4YHTEeNNb HHHOPMATHKH

Pynesa T.B., Beicmast KK

MO KpacHOTypbHHCK,
2025 rog



INOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo uHpopmaTuke (yriayOia€HHBIM YpOBEHb) Ha YPOBHE CPEIAHEro oO0Imero
oOpa3oBaHusi pa3paboTaHa Ha OCHOBE TpeOOBaHWUW K pe3ysibTaTaM OCBOCHUS OCHOBHOM
00pa30BaTeIbHON MPOrPaMMbl CpeTHero oo1ero oopaszoBanusi, mpeactaBieHHbx B PI'OC COO,
a Takxke geaepanbHoi paboueit mporpaMMbl BOCTUTAHUS.

[TporpamMma no nH(popMaTHKE TaET MPENCTaBICHHUE O TENX, 00MIeH cTpaTerny 00ydeHwHs,
BOCIUTAHUS M Pa3BUTHUS OOyYArONIMXCsl CpeAcTBaMu ydeOHoro mpenmera «MHpopmaTtukay Ha
yriayOl€HHOM  ypOBHE,  YCTaHaBIMBAaeT  00s3aTelbHOE  MpPEIMETHOE  COJEepKaHue,
MpeayCcMaTpUBaeT €ro CTPYKTYpHpOBaHWE IO pasfenaM U TeMmMaM Kypca, OIpenesnser
pacripezielieHue ero 1o kjaccam (roxaM M3ydeHus), 1aéT MpUMEpHOE paclpesesieHne yuyeOHbIX
4acoB 110 TEMAaTUYECKUM pazJieiaM Kypca U peKOMEHIyeMYIo (IIPUMEPHYIO0) TOCIeI0BaTEeIbHOCTh
UX H3Y4YeHHs] C y4€TOM MEXIPEIMETHBIX UM BHYTPHUIIPEAMETHBIX CBS3€H, JOTHMKH y4eOHOTro
npoliecca, BO3pacTHbIX 0COOEHHOCTEH 00yJarommxcs.

[Iporpamma 1o wuHpOpMATHKE OIpeneiseT KOJIMYECTBEHHbIE U  KayeCTBEHHBIE
XapaKTepUCTUKU Y4eOHOrOo MaTepHala aJisi KaXJOro TroAa H3y4eHHs, B TOM 4Yucie i
COZICpP)KATEIFHOT'0 HAIOJHEHUS PA3HOTO BUAA KOHTPOJIA (IPOMEXKYTOUHOW AaTTECTalluu
00y4JaroIMXcs, BCEPOCCHICKUX MPOBEPOYHBIX PabOT, TOCYJapCTBEHHOM MTOrOBOM aTTECTAIUN).
[Mporpamma 1o wuH(pOpPMATHKE SBISETCS OCHOBOW JJISI COCTABICHHS aBTOPCKUX Y4EOHBIX
porpaMM M Y4eOHHUKOB, IIOYPOYHOT'O IJIAHUPOBAHUS Kypca YIUTEIIEM.

HNudopmaTrka B cpegHeM 0011eM 00pa3oBaHUM OTpa)kaer:

CYIIHOCTh WH(POPMATUKM KaK HAyYHOH JIWCHUIUIMHBI, W3YYaloled 3aKOHOMEPHOCTH
NPOTEKaHUsT M BO3MOXXHOCTH aBTOMAaTH3allMH WH(OPMAIIMOHHBIX IPOLECCOB B Pa3IMYHBIX
CHCTEMaX;

OCHOBHBIE 00JIaCTH TNpUMEHEHUS HWHPOPMATUKH, MpexJe Bcero HHGOpMAIMOHHbIE
TEXHOJIOTUH, YIIPaBJICHNUE U COLHANbHYIO chepy;

MEKIUCIUTUIMHAPHBINA XapakTep HHHOPMATHKH U HHOOPMAITMOHHOH J1eTEeTbHOCTH.

Kypc nHpopMaTHKY U151 yPOBHSI CpETHEro 00IIEero 00pa3oBaHus SIBISICTCS 3aBEPIIAIOIIAM
ATANoOM HEeNpPephIBHON MOATOTOBKU 00 yJaIOUIMXCs B 00J1aCTH WHPOPMATUKHA U HH(POPMAITUOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJIOTHH, ONMHpAeTcs Ha coaepkaHue Kypca HH(OPMATUKU YpPOBHA
OCHOBHOTO 00miero o0pa3oBaHHs M ONBIT IIOCTOSHHOTO MpPUMEHEHHS WH(POPMALMOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJOTHH, AT TEOPETHYECKOE OCMBICICHHE, HHTEPIPETAUI0 H
000011EHNE ITOTO OIbITA.

Pesynbratel yriy6néHHoro ypoBHS u3ydeHus ydeOHoro mnpeamera «MHpopmaTukay
OPUEHTHPOBaHbl Ha IIOJIyY€HHWE KOMIIETEHTHOCTEH I MOocienayoomeld mnpodeccuoHaIbHON
JEATENbHOCTH KaK B paMKaX JaHHOW MPEAMETHON O0JIACTH, TaK U B CMEXKHBIX C HEll 00macTsx.
OHH BKJIIOYAIOT B ce0s1:

OBJIQJICHUE KJIFOUEBBIMU MOHSATHUSMHU U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS JaHHAs
npeAMeTHas 00J1acTh, pPAclO3HABAaHUE COOTBETCTBYIOIMIMX MM IPH3HAKOB M B3aMMOCBS3EH,
CIIOCOOHOCTH JAEMOHCTPHPOBATH PA3JIMYHbIC TOAXOAbI K N3YUEHUIO SIBJICHH, XapaKTEPHBIX IS
M3y4aeMoi MpeaMeTHON 00J1acTH;

YMEHHE pellaTh TUIOBBIE MPAKTHUYECKHE W TEOPETHUECKHE 3a/layd, XapaKTepHBIC IS
UCIIOJIb30BAaHUS METO/JIOB M HHCTPYMEHTApUs JaHHOU MPEAMETHON 001acTH;



HaJIM4Hhe TPEACTaBICHUH O JaHHOW MPEAMETHOM O0O0JacTh KakK IEeJIOCTHOW TEOpUHU
(COBOKYITHOCTH TE€OpUii), OCHOBHBIX CBSI3X CO CMEKHBIMH 00JIACTSMU 3HAHUU.

B pamkax yriyOJ€HHOro ypoBHS HM3Yy4YeHHS HH(POPMATHKH  OOECIEUYMBACTCS
I[eJIeHAIpaBIIeHHAs. TTOArOTOBKA 00yUYalOIMIUXCsl K TMPOJODKEHUIO0 00pa30BaHUs B OpraHU3aIUsiX
npohecCHOHaNbHOr0 00pa30BaHUsl MO CIEUUATbHOCTSIM, HEMOCPEICTBEHHO CBSI3aHHBIM C
IU(POBEIMH  TEXHOJIOTHSIMH, TAaKUM KaK [MpOrpaMMHAas WHXKEHepus, HWH(GOpMaIOHHAS
0e3omacHOCTh, WH()OPMAIIMOHHBIE CHUCTEMBI W TEXHOJIOTUU, MOOWIBHBIE CHUCTEMBI M CETH,
OonbIe JaHHBIE U MAaIIMHHOE O0Y4YeHHE, TPOMBIIIICHHBI MHTEPHET BEIIel, NCKYCCTBEHHBIH
WHTEJUICKT, TEXHOJIOTUM OECIpOBOAHOM CBs3HM, pPOOOTOTEXHHKA, KBAHTOBBIC TEXHOJIOTHUH,
CUCTEMBI PaCIpeNeIIEHHOIO PEECTPa, TEXHOJIOTMH BUPTYaJIbHON U JOIIOJHEHHON PEealbHOCTEM.

OcHoBHas 11e7b U3y4eHus yueOHoro npeamera «MHpopMaTika» Ha yriryOJEHHOM ypOBHE
cpenHero oOmiero obpa3oBaHHMs — oOecnedeHHe JajJbHEHIIEro pa3BUTHS HH(POPMAITMOHHBIX
KOMIIETEHIIMH O0Oyd4arolerocsi, €ro TOTOBHOCTM K JH3HU B YCJIOBUSAX pa3BUBAIOLIETOC
UHGOPMAIIMOHHOTO O0IIeCTBAa M BO3pACTaIOIe KOHKYPEHIMU Ha phIHKE Tpyaa. B cBsizu ¢ 3TuM
nszydyeHne nHpopmatuku B 10—11 knaccax J0mKHO 00ECICYHTh:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, OCHOBAHHOI'O Ha IMOHUMAaHUHU POJIU MHPOPMATHUKH,
UHGOPMAITMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUI B COBPEMEHHOM OOIIECTBE;

c(OpMUPOBAHHOCTH OCHOB JIOTHYECKOT0 M AJITOPUTMUYECKOTO MBIIICHUS;

cOpMUPOBAHHOCTh YMEHUH pa3anuaTh (PaKkThl U OLIEHKH, CPABHUBATH OI[EHOYHBIE BHIBO/IBI,
BHUJIETh UX CBSA3b C KPUTEPHUSMHU OLEHUBAHUS U CBSI3b KPUTEPHUEB C OMPEAECNEHHON CUCTEMOM
LIEHHOCTEH, MPOBEPATH Ha JIOCTOBEPHOCTh M 0000IaTh HH(HOPMAIIHIO;

c(OpMUPOBAHHOCTD MPEACTABICHUI O BIUSHUU UHPOPMAIIMOHHBIX TEXHOJIOTUN Ha KU3Hb
4yermoBeka B OOIIECTBe, MOHMUMAHHE COIHMAIBLHOTO, HSKOHOMHYECKOTO, IOJIUTHYECKOrO,
KyJIbTYpPHOTO,  IOPUIUYECKOrO,  MPUPOJHOTO,  IPrOHOMHYECKOTO,  MEAUIMHCKOIO H
(DU3HMOIOTUYECKOT0 KOHTEKCTOB MH(POPMAITMOHHBIX TEXHOJIOTHIA;

MPUHATHE TPABOBBIX U ITUYECKUX ACIEKTOB MH(POPMAIIMOHHBIX TEXHOJOTHUW, OCO3HAHUE
OTBETCTBEHHOCTU JIIOJIeii, BOBJICUEHHBIX B CO3/IaHHE U HCIONb30BaHHE HH(POPMAIMOHHBIX
CHCTEM, paclpocTpaHeHue HHPOpMaInu;

CO3/laHHM€ YCIOBUM JUIi  pa3BUTUS HABBIKOB  Yy4eOHOW, TMPOEKTHOW, Hay4HO-
HCCIIEZIOBATENHCKOM U TBOPUYECKOH 1eATEIbHOCTH, MOTHBAIIMU O0YYAIOLIUXCS K CAMOPA3BUTHIO.

B conepixanuu yue6Horo npeamera «MHbopMaTikay BBIIENAIOTCS YETHIPE TEMATUUECKUX
pazzena.

Paznen «Ilu¢poBasi rpaMOTHOCTB» MOCBAIIEH BOMPOCAM YCTPONCTBA KOMIIBIOTEPOB H
JIPYTUX 3JIEMEHTOB IU(POBOro OKPYKEHHUS, BKIIOYAsS KOMIIBIOTEPHBIE CETH, HMCIOJIb30BAHHUIO
CPEACTB OINEpPAllMOHHON cucTeMbl, paboTre B ceT MHTepHET M HMCHOJH30BAaHUIO HHTEPHET-
CEpBUCOB, MHPOPMALIMOHHOW O€30MaCHOCTH.

Paznen «Teopermueckue OCHOBbI HHPOPMATHKH» BKIOYACT B CeOSl MOHATHUHHBIN
anmapaT MHQOPMATUKH, BOMPOCHl KOAUPOBAHUS HMH(POPMAIUU, U3MEPEHUS] HHPOPMALIMOHHOTO
00bEMa JTaHHBIX, OCHOBBI AJIT€0PBI JTOTMKU U KOMITBIOTEPHOI'O MO/IETMPOBAHHSL.

Paznen  «AJroputMbl W NpOrpaMMHMpOBAaHMe»  HalpaBieH Ha  pa3BUTHE
AITOPUTMHUUYECKOTO  MBIIUIEHUS, pa3paboOTKy aJrOpUTMOB M  OIEHKY HX CIIOXKHOCTH,
(¢opMUpOBaHHE HABBIKOB peajM3alMi MPOrpaMM Ha S3bIKaX MPOrPaMMHPOBAHMSI BBICOKOTO
YpPOBHSI.



Pasnen «HMHdpopManMoOHHBIE TEXHOJOIMHM» TOCBALIEH BOIPOCAM  IPUMEHEHUs
MH(OPMAIIMOHHBIX TEXHOJOTUH, peajH30BaHHBIX B MPHUKIAIHBIX MPOrPAMMHBIX MPOAYKTaX U
WHTEpHET-CEpBUCaX, B TOM YMCJIE B 3aJadyax aHaju3a JaHHBIX, UCIIOJIb30BAHUIO 0a3 JAaHHBIX U
AIIEKTPOHHBIX TAOJUI TSl PELICHHs MPUKIIaIHbIX 3a/1a4.

B npuBenéHHoM nasiee coiepkaHuM ydeOHoro mnpeamera «MHbopmaTHkay KypcHBOM
BBIJICJIEHBI JJOTTOJHUTENbHBIE TEMBI, KOTOPbIE HE BXOJAT B 00s3aTEIbHYIO IpOrpaMmMy o0 ydeHHs,
HO MOTYT OBITh MPEMIOKEHBI JIsI W3YYCHHUS OTIAEIbHBIM MOTHBHUPOBAHHBIM U CIIOCOOHBIM
00y4aroIIMCsl.

YrnyOnéHuelii ypoBeHb H3y4eHUS HHPOPMATUKH PEKOMEHAYETCS JIJIST TEXHOJIOTHYECKOTO
npouiIs, OPUESHTHPOBAHHOTO HAa WHXXCHEPHYI0O M WH(POPMAIMOHHYIO c(epbl IesTeITbHOCTH.
YrnyOnéHHBI ypoBeHb M3y4eHUsS WHPOPMATHKUA OO0ECHEYHMBACT: MOATOTOBKY OOYJaroIIMXcs,
OPHEHTHPOBAHHBIX HA CIIEIIUATBHOCTH B 00J1aCTH HH(OPMAITMOHHBIX TEXHOJIOTUH U MH)KEHEPHBIC
CHEUUAJBHOCTH, YYaCTUE B IPOEKTHOW M HCCIIEIOBATEIbCKOW JIESITEIbHOCTH, CBSI3aHHOW C
COBPEMEHHBIMU HAMpaBIEHUSAMH OTPacid HH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHUH,
NOJArOTOBKY K YYacCTHI0 B OJMMIMaAax MU crade EQuHOro rocyJapCcTBEHHOIO 3K3aMEHa I10
uH(pOpMaTHKE.

[TocnenoBaTenbHOCTh M3YYEHHsS] TEM B MpeIenax OAHOTO rojga OOy4eHHs MOXKET ObITh
U3MEHEHa M0 YCMOTPEHUIO Y4YUTeNs NpU MOATOTOBKE pabodeill mporpaMMbl M MOYPOYHOTO
IUTAHUPOBAHUSL.

OO01ee 4rcio 4acoB, peKOMEHAOBAHHBIX IS u3ydeHus: nHpopmatuku — 272 vaca: B 10
kiacce — 136 yacos (4 yaca B Henenmo), B 11 kimacce — 136 yacoB (4 yaca B HEZIElO).



COJAEPKXAHUME OBYYEHUA
10 KJIACC

MudpoBas rpaMOTHOCTH

TpeboBaHUs TEXHUKU 0€30MACHOCTH U TMTHMEHBI IPH paboTe ¢ KOMIBbIOTEPAMU U JPYTHUMHU
KOMIIOHEHTaMH IIU(PPOBOro OKPYKEHUS.

[TpuHLIKIIBI PabOTHI KOMITBIOTEPOB U KOMITBIOTEPHBIX cucTeM. Apxutekrypa ¢on Heiimana.
ABTOMaTHYECKOE BBINOJHEHUE MpPOrpaMMmbl IpoueccopoM. OmnepaTuBHasi, IOCTOSHHAs U
JOJAroBpeMeHHas mnaMaTb. OOMEH JaHHBIMH C MOMOINBI IMH. KOHTposuiepbl BHENIIHUX
yCTpOKCTB. [IpsAMOii TOCTYIT K MAMSTH.

OCHOBHBIE TEHAECHLMM DPa3BUTHS  KOMIIBIOTEPHBIX TexHojoruil. IlapannenbHble
BbIUMCIEHUA.  MHoronpoueccopasle  cucreMbl.  CynepkommbloTepbl.  Pacnpenenénnbie
BBIYHMCIIUTEIbHBIE CUCTEMBI U 00pab0TKa OOJIbIINX JaHHBIX. MOOUIIBHBIE IU(PPOBBIE YCTPOICTBA
U HUX Ppolb B KOMMYHHUKalUAX. BcTpoeHHble KOMIBIOTEPBL.  MHUKpPOKOHTPOIJIEPHI.
PoGoTtusnpoBaHHbIe NPOU3BO/ICTBA.

[IporpammHOe  obOecrieyeHHE KOMIIBIOTEPOB M KOMIBIOTEPHBIX CHUCTEM. Bujel
IIporpaMMHOro obecrneyeHuss U ux HaszHaueHue. OCoOEHHOCTHM HPOrpaMMHOI0 OOecHedeHHUs
MOOWIBbHBIX ycTpoicTB. IlapamnensHoe mnporpammupoBanHue. CHCTEMHOE HPOrpaMMHOE
obecrnieuenne. OrnepallMOHHbIE CUCTEMbl. YTUIUTHL. [lpaiiBepbl ycTpoiicTB. MHcTammsanus u
JEUHCTAISILUS IPOrPaMMHOI0 00€ecIey eHHUs.

daitnoBeie cucTeMbl. [IpUHIIUIIBI pa3MeleHUsT ¥ UMEHOBaHHUs (aiiioB B JIOJTOBPEMEHHOM
namMsty. [11aGaoHbI 11 onucaHus rpyIi (hanios.

[TporpamMmMHoe obecrieuenue. JInneH3npoBaHUE MPOrPaMMHOT0 obecreueHns 1 HU(POBBIX
pecypcos. IlpompuerapHoe u cBOOOnHOE mporpaMMHoe obecrieuenue. Kommepueckoe u
HEKOMMEPYECKOE HCIIOJIb30BaHUE MPOrpaMMHOro o0ecrmedeHus Hu HU(POBBIX PECYPCOB.
OTBETCTBEHHOCTb, yCTAaHaBIMBaeMas 3aKOHOAATeNbCTBOM Poccuiickoil @Penepauuu 3a
HENPaBOMEPHOE UCIOIb30BaHUE MPOTPAMMHOI0 00€CTIEUEHNS U LIU(PPOBBIX PECYPCOB.

[TpuHLIMIIBI NTOCTPOEHMSI U amnmnapaTHble KOMIIOHEHTHI KOMIIBIOTEpHBIX ceTell. CereBble
nporokoibl. Cetb MuTEpHET. Anpecarus B cetn UnTepuet. [Iporokonst creka TCP/IP. Cucrema
JIOMEHHBIX UMEH.

Paznenenne IP-cetm Ha moacetm ¢ moMmombio  Macok noxacered.  CereBoe
agMuHucTpupoBaHue. [loilydeHMe HOaHHBIX O CETEBBIX HACTpoWKkax KommbroTepa. [IpoBepka
HaJM4HUs CBSI3U C y3710M cetu. OnpeneneHne MapuipyTa JIBH>KEHHUS aKETOB.

Buner gestensHoctu B cetu MuTepHer. CepBucel MuTepHera. ['eomHdopmanvoHHbIE
cucTeMbl. ['e0JOKallMOHHBIE CEPBHUCHI PEANbHOTO BPEMEHHU (HampHMep, JIOKAIUs MOOHJIBbHBIX
TeneoHOB,  OMpeleleHHe  3arpy>KEHHOCTH  aBTOMArucTpalieil),  MHTEPHET-TOProOBIIA,
OpoHHpOBaHME OMIIETOB U TOCTUHUII.

['ocynapcTBeHHbIE 3IEKTPOHHBIE CEPBUCHI U yciyrd. ColuanbHble CeTH — OpraHu3alus
KOJJIEKTUBHOTO B3aWMOJIEHCTBUSA U OOMeHa NaHHbIMU. CeTeBOM ATHUKET: MpaBHiia TOBEICHUS B
kubepripoctpancTBe. [Ipobiema moamuHHOCTH monydyeHHOW uWHGopManuu. OTKPBITHIE
o0pa3oBaTeIbHBIE PECYPCHI.

TexHOreHHbIE U PKOHOMUYECKHE YTI'PO3bl, CBSI3aHHBIE C MCIOIb30BAHNEM NH(PO PMAITTOHHO-
KOMMYHHKAIIMOHHBIX TeXHOJIOTui. O01ue mpobaeMbl 3aIu Thl HH(OpMALUU U HH(OPMALIMOHH O



6e3onacHoctu. CpenctBa 3amuTbl MHPOPMALIMM B KOMITBIOTEpPAX, KOMITBIOTEPHBIX CETSIX U
aBTOMAaTU3MPOBAHHBIX HH(POPMAIIMOHHBIX cucTemax. [IpaBoBoe obecniedeHre nHGOpMaMOHHON
0€30I1aCHOCTH.

[IpenoTBpalieHe HECAHKIIMOHMPOBAHHOI'O JIOCTyNa K JIMYHOH KOH(UIACHIUAIbHON
uHpopMaIuu, XpaHsIIeWcs Ha MEepPCOHAIBLHOM KOMIIBIOTEpE, MOOWIBHBIX YCTPOIHCTBaxX.
BpenonocHoe mnporpammHoe obecriedeHre U CHocoObl OOpsOBI ¢ HUM. AHTHBUPYCHBIC
nporpammel. Opranuzanus JHYHOr0 apxuBa nHbopmaiun. PesepBHoe konupoBanue. [lapoibpHast
3alllMTa apXuBa.

[MudppoBanue nanHbix. CuMMeTpUYHBIe U HecuMMeTpudHble mupsl. ludpsr npocroit
3amensl. udp Hesaps. ludpp Buwxenepa. Anroput™ mmdpoBanus RSA.

Teopernyeckue 0CHOBbI HHPOPMATHKH

Wudopmarnus, nanaeie U 3HaHus. VH(MOpMaMOHHBIE MTPOIECCH B MPUPOJIE, TEXHUKE H
ob1iecTBe.

HenpepbiBHbIE U NHUCKpPETHBIE BEIWYMHBI U CHUTHajdbl. HeoOXOIMMOCTh JUCKpETHU3AINH
uHbOpMaINH, IpeTHa3HaYCHHOM I XpaHEeHHUs], Tepefadi U o0paboTKu B IU(POBBIX cucTEMax.

JlBomuHoe kogupoBaHue. PaBHOMEpHBIE M HepaBHOMEpHbIE Konbl. JlekonupoBaHue
COOOIIeHN, 3aMMCaHHBIX C TMOMOIIBIO HEpaBHOMEPHBIX KoJ0B. YcioBue Pano. [TocTpoenue
OJIHO3HAYHO JEKOAUPYEMbIX KOAOB C IMOMOULIbIO JAepeBa. EQUHULBI M3MEpeHUs KOJUYecTBa
uHbopmauu. AndaBUTHBINA TOIXO K OLIEHKE KOJHMUecTBa HH(MOpMAIIH.

Cucrembl cuucnenus. Pa3BépHyrtast 3anmuch LEbIX M JPOOHBIX YUCEN B MO3UIMOHHOM
cucreMe cuucineHus. CBOMCTBa TMO3MIMOHHOW 3aMUCH YHCIA: KOJMYECTBO LU(p B 3amucH,
MPU3HAK JETMMOCTH 4YKCJIa HA OCHOBAHHUE CHUCTEMbl CUHMCIEHUs. AJNTOPUTM IEPEBOJA LEJIOro
yuciaa u3 P-ugHol cUCTEMBbI CUMCIIEHUS B IECITUUHYIO. AJITOPUTM TTepeBOjia KOHEUHOU P-muHoi
JpoOU B AECATUUHYIO. AJIITOPUTM MEPEBOA LEJIO0ro Yucia U3 JeCATUYHON CUCTEMbl CUHMCIICHUS B
P-nunyro. IlepeBon koHeuHOM necatnyHoil apodbu B P-nunyro. J[BomuHasi, BOocbMepuyHas
[IeCTHAIATepUYHAS CUCTEMBI CUHCIICHUS, CBSI3b MEXKIY HUMH. Apu(MeTHYecKre Orepalnuy B
MO3UIIMOHHBIX CUCTEMAaX cUMciIeHus. TpondHas ypaBHOBEIIEHHAs CUCTEMAa CUMCIIeHHs . [[BOMYHO -
JIECATUYHAS] CUCTEMA CUMCIICHUS.

KomgupoBanune tekcrtoB. KommpoBka ASCII. OpnobGalitTHbie koaupoBku. CrtaHmapt
UNICODE. Koauposka UTF-8. Omnpenenenue WHGOPMAIMOHHOTO 00bEMa TEKCTOBBIX
COOOIIEeHUH.

Konuposanue nzobpaxenuii. Onenka nHGOpMaMOHHOTO 00bEMa rpauuecKux JaHHBIX
IpU 3aJlaHHBIX pa3pelleHu U TIyOuHe KoaupoBaHus lLBeTa. L[BeToBble Mozaenu. BekTopHoe
konupoBanue. @opmatel rpaduueckux daitios. TpéxmepHas rpaduka. @pakranpHas rpadpuka.

KonupoBanue 3Byka. OneHka WHGOPMAIMOHHOTO O0BbEMAa 3BYKOBBIX JAHHBIX IPH
3a/IaHHBIX YACTOTE JUCKPETU3ALMHU U Pa3PSIHOCTU KOAUPOBAHMUS.

Anrebpa noruku. [loHsTue BbICKa3bIBaHUS. Bpicka3piBaTenbHbIE (QOPMBI (MIPEAUKATHI).
KBaHTOpBI Cyl1€cTBOBAHUS M BCEOOIIHOCTH.

Jlornyeckue omepanuu. Tabmuubl uctuHHOCTH. Jlormdeckue BwipaxkeHus. Jlormdyeckue
TOKJecTBa. JlOKa3aTeNbCTBO JIOTMUECKHX TOXKIECTB C TIOMOIIBI0 TaOJMIl WCTUHHOCTH.
Jlornueckue onepanuu U Onepamy HaJ MHOKECTBAMMU.

3aKoHbI anreOphl JIOTUKUA. DKBHUBAJICHTHBIE MPEOOPAa30BAHMS JIOTMUECKUX BBIPAXKEHUM.
Jlornyeckue ypaBHEHHUS U CUCTEMbI YPABHEHUM.



Jlornueckue ¢QyHKIUU. 3aBUCUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTUYECKUX (DYHKUUN OT
KoJIM4ecTBa apryMeHToB. [1oHbIe cucTeMbl TOTHYEeCKUX () YHKITHH.

Kanonnueckue (opMbl JOru4ecKuX BbIpaxxeHHil. CoBEpIICHHbIE TU3BIOHKTUBHBIE U
KOHBIOHKTHUBHBIE HOpPMaJIbHbIE ()OPMBI, aITOPUTMBI X ITOCTPOEHUS 11O TAOIUIE UCTUHHOCTH.

Jloruueckue 3nemMeHTH B cocTaBe KomIbioTepa. Tpurrep. Cymmarop. MHoropaspsaHblil
cymmatop. IlocTpoeHue cxemM Ha JIOTMYECKHUX »JJIEMEHTaX [0 3aJlaHHOMY JIOTHYECKOMY
BBIPAKEHHUIO. 3aMKCh JIOTHYECKOT0 BHIPAKEHHS IO IOTUUECKOH CXeMe.

[IpencraBienue 1eNbIX YUCENl B TaMATH KoMIbloTepa. OrpaHU4eHHOCTh Juana3oHa 4rcel
IIpY OTPaHUYEHUU KoJimuecTBa paspsanos. [lepenonHenue paspsaHol ceTku. be33HakoBbie U
3HAKOBBIC JAHHbIE. 3HAKOBBINA OUT. JIBOMYHBIN AOMOJHUTEIBHBIA KOJ OTPUIIATEIbHBIX YU CE.

IToGuToBblEe JOrMueckue onepauuu. Jlormdeckuii, apudmMeTHUECKUH M LUKIMYECKHUM
cnsury. [llndpoanue ¢ moMoIipo MOOUTOBOM onepanun «uckimoyatoniee M.

[IpencraBienne BENIECTBEHHBIX YMCEN B MAMSITH KOMIIBIOTEpA. 3HAUAIAs 4YaCTh U MOPSI0K
yucna. /[nanazon 3HaueHUi BenlecTBEHHBIX yncen. [IpoGaemMbl XxpaHeHus BEUIECTBEHHBIX YHCE,
CBSI3aHHBIE C OTPAaHUYEHUEM KOJIMYECTBA pa3psA0B. BrInosHeHHe onepanuii ¢ BEIeCTBEHHbIMU
YHCclIaMH, HAaKOIUIEHHE OIMOOK MPU BBIYUCICHUSX.

AJTropuTMBI U TPOrPAMMHUPOBAHUE

Omnpeznenenre BO3MOXHBIX PE3yJbTATOB PaOOThl MPOCTEUIIMX aJrOPUTMOB YIpPaBICHUS
UCIOJIHUTEISAMU M BBIYUCIMUTENBHBIX aNropuTMoB. OrmpeneneHue HCXOAHBIX JaHHBIX, MpU
KOTOPBIX aJITOPUTM MOXKET JaTh TPEOYyEMBbIid pe3yIbTaT.

Oramnbl penieHUs 3aJad Ha KomIibioTepe. MHCTpyMeHTallbHbIE CpelcTBa: TPaHCIATOP,
OTJaIYUK, TPOGUIUpOoBIIMK. KOMIWISIINS 1 MHTEpIpeTanus nporpaMM. BupTyanbHble MaIlIMHBL.

WNuterpupoBannas cpena pa3paboTku. Metonapl oTiaaku mnporpamm. Mcnonb3oBaHue
TpacCUpPOBOYHBIX Tabmui. OTnanouHblii BeIBOA. IlomaroBoe BEIMOMHEHHE MporpamMmbl. Touku
octaHoBa. [IpocMOTp 3HaUEHMI TEpEM EHHBIX.

S3pik mporpammupoBanus (Python, Java, C++, C#). Tunbl naHHBIX: I€JOYHCICHHBIE,
BEILECTBEHHbIE, CAMBOJIbHBIE, JJornueckue. BerBnenus. CnoxHble ycnoBus. LIMKiIbl ¢ ycioBueM.
[ukner o nepemeHHOM. B3anmo3aMeHseMOCTh pa3IMyHbIX BUAOB LUKIOB. MIHBapuaHT 1UKIiIa.
CocraBieHue IIUKJIa C UCIOJIb30BAaHUEM 3apaHee ONpeAeIeHHOr0 MHBapUaHTa IIUKJIA.

JoxymentupoBanue nporpamm. Mcnonbp3zoBanue koMMeHTapueB. [loaroroBka onucanus
IPOrpaMMbl U UHCTPYKIMU JJIs [10JIb30BATEI.

AnroputMbl 00pabOTKM HaTypajbHBIX YWCEN, 3alMCAHHBIX B IMO3UIMOHHBIX CHCTEMax
CUMCJIeHMs: pa3OuMeHue 3alucCu 4YHUClIa Ha OTAeNbHble LUQPBI, HAXOXKICHHE CYMMBI U
npou3BeaeHUs (P, HAXOKIESHINE MaKCUMAIIbHON (MUHUMAIBbHON) HUDPBI.

HaxoxaeHnue Bcex mMpoCcThIX YMCeN B 3aJJaHHOM Auana3one. [IpencraBienue uncia B BUJe
HabOpa MPOCTHIX COMHOKUTENEH. AJTOPUTM OBICTPOTO BO3BEICHUS B CTEIICHb.

OOpaboTka MaHHBIX, XpaHsAmmXcs B Qaitnax. TekcToBeie U ABoMYHbIE (aiiibl. DailoBbie
nepemeHHbIe ((aitioBbie yka3zarenu). UreHue u3 daiina. 3anuch B ¢aiii.

Pazbuenue 3amaun Ha nmoazanayu. [loamporpammer (pouenypsl u ¢yHkiuu). Pekypcus.
PexypcuBHble 00bekThl ((Pppakrtansl). PekypcuBHble nmpouenypsl U QyHkuuu. McnonbszoBanue
CTEKa JI1 OPraHU3allH PEKYPCUBHBIX BBI30BOB.

Hcnonb3oBanue CTaHAApTHON OMOIMOTEKH s3bIKa mporpammupoBanus. [logkimoueHue
OMOIMOTEK MOJAIPOrpaMM CTOPOHHHUX Mpou3BoAuTeNeH. MoaynbHBIH HPUHLIMI TOCTPOEHUS
MIPOrPaMM.



Yucnenusle MeToApl. TouHOE U NMpUOIMKEHHOE pelieHus 3anadu. UncieHHble METOJbI
pelICHWS ypaBHEHWH: MeToJ Imepedopa, METOJ IOJIOBUHHOrO JeieHus. [IpubmmkéHHoe
BBIYHCIICHUE JJMH KPUBBIX. Beraucienue miomaaeid GUryp ¢ mOMOIIbIO YHUCICHHBIX METOI0B
(MeTo MPsAMOYTOJIBHUKOB, MeTOJ Tpamnenuii). [Tonck Makcumyma (MUHUMYMa) (YHKITUU OHOM
MepPEMEHHOM METO/I0M TOJIOBUHHOTO JICTICHHS.

OO0paboTka CHMBOJIFHBIX aHHBIX. BCTpoeHHbIE (PYHKIINHU SI3bIKA MTPOTPAMMHPOBAHHUS JIJISI
00pabOTKH CHMBOJBHBIX CTPOK. AJTOPUTMBI OOpaOOTKM CHMBOJBHBIX CTPOK: MOACUYET
KOJIMYECTBa TOSBJICHUN CHMBOJA B CTPOKE, pa30MEeHHE CTPOKH Ha CIOBa MO MPOOETbHBIM
CUMBOJIaM, IMOMCK MOACTPOKH BHYTPHU JAHHOM CTPOKH, 3aMEHA HAWIEHHOW IMOJICTPOKH HA IPYTYIO
crpoky. ['eHepanusi BceX CIOB B HEKOTOpPOM aliaBHUTE, YIAOBICTBOPSIONIMX 3aJaHHBIM
orpannueHusM. [IpeoOpa3oBanue Yrcia B CHMBOJIBHYIO CTPOKY M 00paTHO.

MaccuBbl U TIOCIEOBATENBHOCTH YHCEN. BpruncieHne 0OO0OMIEHHBIX XapaKTePHCTHK
3JIEMEHTOB MAacCHMBa WM YMCIOBOH IIOCIEAOBATEIBHOCTH (CyMMBI, MPOM3BEICHMS, CPEIHErO
apu(MeTn4ecKkoro, MMHMMaJIbHOTO M MaKCHMAallbHOTO JJIEMEHTOB, KOJMYECTBA AJIEMEHTOB,
yIIOBJIETBOPSIONIMX 33JaHHOMY YCJIOBHUIO). JINHEHHBIN MOUCK 33JaHHOTO 3HaYEHHS B MaCCUBE.

CopTtupoBka oJHOMEpPHOro MaccuBa. lIpocTbie MeToqbl COPTUPOBKU (METOJ Iy3bIpbKa,
METOJ BBIOOpa, COPTUPOBKA BcTaBKaMu). COPTHpPOBKa causiHMEM. BbICTpasi COpTUPOBKA MaccHBa
(anroput™ QuickSort). JIBOMYHBINA TOUCK B OTCOPTUPOBAHHOM MaCCHUBE.

JIBymMepHBIE MacCUBBI (MaTpUIlbl). AJTOPUTMBI O0OPaOOTKH JABYMEpPHBIX MAacCHBOB:
3aloJIHeHUE JBYMEPHOIO0 YHWCJIOBOIO MAacCHBa MO 3aJaHHBIM IpaBWJIaM, MOHMCK JJIEMEHTa B
JByMEPHOM MacCHBE, BBIUMCICHHE MAaKCUMyMa (MHHHUMYMa) B CyMMBI 3JIEMEHTOB JIByMEPHOTO
MacCHBa, IePECTaHOBKA CTPOK U CTOJIOIOB ABYMEPHOT' O MAaCCHBA.

NudopManmoHHbIe TEXHOJIOTHHU

TekcToBbIi Tporieccop. PegaktupoBanue u popmaruposanue. [IpoBepka opdorpaduu u
rpammaThku. CpeacTBa Morucka U aBT03aMEHbI B TEKCTOBOM ITpolieccope. Mcronb3oBanue ctumei.
CTpyKTypupoBaHHbIE TEKCTOBbIE NOKyMeHTbl. CHOckH, orjaBieHue. KoinektuBHas paborta c
JNOKyMeHTaMH. IHCTpyMEHTHI pelieH3upOBaHus B TEKCTOBBIX Mporeccopax. OOnayHble CEPBUCHI.
HenoBast mepenucka. Pedepat. IlpaBuna nuTHpOBaHUS HCTOYHUKOB U OGOPMIICHUS
6ubmorpaduyeckux ccpliok. OdopmieHue crrucka TUTepaTypbl. 3HAKOMCTBO ¢ KOMIBIOTEPHOMN
BEPCTKOM TeKkcTa. TexHHueckue cpeacTBa BBoja TekcTa. Crenuaau3upoBaHHBIE CpelcTBa
peIaKTUPOBAHMS MaTEMaTHUYECKUX TEKCTOB.

Amnanuz nanabix. OCHOBHBIE 33/1aUd aHAJIM3a JaHHBIX: IPOrHO3UPOBaHKe, Kiaaccudukanus,
KJIacTepHu3alys, aHalu3 OTKJIOHeHU. [locmenoBaTenbHOCTh pelieHHs 3a/1ad aHalinu3a JaHHBIX:
cOOp HEpBHYHBIX AaHHBIX, OYMCTKA W OI[€HKAa KauyecTBa JaHHBIX, BHIOOP M/WIM MOCTPOCHUE
MOJeNny, TNpeoOdpa3oBaHUe AaHHBIX, BHU3yallu3allds JNaHHBIX, HHTEpIpETalus pe3yJIbTaToB.
[IporpaMMHBIe cpelcTBa U HHTEPHET-CEPBUCHI 11 OOpaOOTKM M TPEACTaBICHUS TaHHBIX.
Bonbmme nanusie. MammnaHoe o0y4yenue. HTe K TyalbHbIN aHaTN3 TaHHBIX.

AHanu3 JaHHBIX C TMOMOIIBI0 JJIEKTPOHHBIX TaOWIl. BBIYUCIEHHWE CYyMMBI, CpEIHEro
apu(METHIECKOro, HaubobIIero (HaWMMEHBIIET0) 3HAYCHHs] Juara3oHa. BpelyucieHue
KO3 HUIMEeHTa KOPPEeIslUK IBYX PAJ0B JNaHHbIX. [locTpoeHue cTonOuyaThiX, JIMHEHYaThIX U
Kpyrossix auarpamm. [loctpoenue rpaguxoB ¢pynkuuit. [londop muHuM TpeHaa, pelieHue 3aaau
MIPOrHO3U POBAHMSL.

YucneHHOe pellleHne ypaBHEHHMH C MOMOIIbI0 mojadopa mapamerpa. OnTUMH3anus Kak
MOMCK HAWIy4dlllero pemeHus B 3aJaHHbIX ycioBusx. llemeBas QyHKIUS, OrpaHUYCHHUS.



JloxanbHble M TJI00AJbHBIH MHUHMMYMBI 1€J€BoM (GyHKUMU. PernieHue 3ajad ONTUMH3ALUU C
MIOMOIIBIO SJIEKTPOHHBIX TaOMIHIL.

11 KJIACC

Teopernyeckue 0CHOBbI HHPOPMATHKH

TeopeTnueckue MOAXOABI K OLIEHKE KoJIMYecTBa HMHGpopMaiuu. 3aKOH aJAUTHBHOCTH
unpopmaruu. @opmyna Xaptau. Unpopmarus u BepostHocTh. Popmyia [llenHoHa.

AnroputMmbl cxaTtust gaHHbIX. Anroput™ RLE. Anroputm Xaddmana. Anroputm LZW.
ANropuTMBl CKaTHs JaHHBIX C HOTEPSIMHU. YMEHbIIEHHE TIJIyOUHBl KOAMPOBAHMS IIBETA.
OcHoBHbIe naen anroputMmos cxatus JPEG, MP3.

CkopocTh nepefaun JaHHBIX. 3aBUCUMOCTb BPEMEHHM IMepeAadyd OT HMH(POPMALMOHHOTO
00bEMa JAHHBIX M XapaKTEPUCTHK KaHana CBA3M. [IpuyuHBI BO3HMKHOBEHUS OLIMOOK IpHU
nepenayde naHHbIX. Koapl, mo3Bossonye 0OHapyKUBaTh U UCIPABIATh OMIMOKH, BOSHUKAIOIINE
npu nepenade gaHHbiX. Paccrosnue Xommunra. KoaupoBanue ¢ moBtopenuem OutoB. Komabl
X3MMHUHTA.

Cucrembl. KomnoHeHThl cucteMbl U uX B3aumozeiictBue. CucteMHbld 3(dekT.
VYnupasnenne kak nHGOPMAUMOHHBIN mporecc. OOpaTHas CBS3b.

Mogenn u  mopenupoBanue. lLlenp  monenupoBanus. COOTBETCTBHE  MOJEIH
MOJIETUPYEMOMY O0BEKTY WM MPOLECcCy, Leau MoJenupoBaHus. Dopmanu3anus MpUKIATHBIX
3a/1au.

[IpencraBineHue pe3yabTaTOB MOJCIMPOBAHUS B BHUAC, YIOOHOM JUISI BOCHPUSTHS
yenoBekoM. ['paduueckoe nmpeacraBicHue JaHHBIX (CXeMbl, TaOIUIbI, TPadUKH ).

I'pader. OcHoBHBble TOHATHS. Buasl rpados. Onucanue rpadoB C MOMOIIBIO MaTpPHUIL
CMEXKHOCTH, BECOBBIX MaTpHUll, CIHUCKOB CMEXKHOCTHU. PelieHue anropuTMHUYecKUX 3ajad,
CBSI3aHHBIX C aHAIM30M rpadoB (MOCTPOSHHE ONMTUMAIBLHOTO MyTH MEXIY BepmuHamu rpada,
ONpEeNEJICHUE KOJIMYECTBA PpA3IMYHbIX MyTed MEXIy BEpIIMHAMU OpPUEHTHUPOBAHHOIO
AIUKIIMYEcKOro rpada).

Hepesnsi. bunapuoe nepeBo. [epeBbs noucka. Criocodsr 00xoaa nepesa. [Ipencrasnenue
apu(MeTnuecKuX BbIpaKEHUI B BuAe aepeBa. [MCKpeTHbIE UIPBl JBYX UIPOKOB C TIOJHOMN
nnpopmanueil. Iloctpoenue nepeBa nepebopa BapHaHTOB, ONMCAHME CTPATErMM WIPbI B
TaOJIMYHOM (popMe. BRIUTpHIIIHBIE ¥ TPOUTPHIIIHBIE TO3ULUU. BRIMTpHILIHbIE CTpaTETUu.

CpencTBa HCKYCCTBEHHOr 0 HHTEIUIEKTa. CepBUCH MAIIMHHOTO IEPEBOAA U PACIIO3HABAHMS
ycTHOI peun. KoruutuBHble cepBHChl. MnenTudukanus 1 mouck n300pakeHui, pacro3HaBaHue
mun. CamooOyuwaronecsi CUCTeMbl. VICKyCCTBEHHBIM HHTEIIEKT B KOMIIBIOTEPHBIX HIrpax.
Hcnonp3oBaHue METOI0B UCKYCCTBEHHOI'O HHTEIIJIEKTa B 00y4alonux cucreMax. Mcnonbp3oBaHue
METOIOB HMCKYCCTBEHHOTO HHTEIIEKTa B poboroTexHuke. MHTepHer Bemieil. [lepcrnekTuBb
pa3BUTHS KOMIIBIOTEPHBIX HHTEIJIEKTYyalbHBIX cucTeM. Heliponnsle cetu.

AJITOPUTMBI U IPOTPAMMHPOBaHHE

dopmanuzanusl MOHATUS aiaroputMa. MammHa ThIOpUHra Kak yHUBEpcajbHash MOJAEIb
BeluncieHui. Tesuc Yépua—Trropunra.

OreHka CIOXHOCTU BbIUKCICHHH. Bpems paboTel 1 00bEM HCHONB3YEMOUW MaMsTH, UX
3aBUCHUMOCTb OT pa3Mepa MCXOAHBIX JaHHbIX. OIlEHKa aCUMITOTUYECKOW CJI0KHOCTH



aJIrOPUTMOB. AJTOPUTMBI NMOJIMHOMHAIBbHON ciokHOCTH. [lepeOopHble anroputMsl. I1pumepsl
pa3IMYHBIX AJITOPUTMOB PELIEHUS OJHOM 3a7]a4H, KOTOPbIE UMEIOT PA3IUYHYIO CI0KHOCTb.

[Touck mpocTHIX uMCENl B 3aJaHHOM [HANa30HE C IIOMOIIBI0 AJITOPUTMA «PEIIETO
OparocheHay.

MHoropa3psiHbIe Lelble YHCla, 3a4a9d JTUHHON apu(pMeEeTUKH.

CrnoBapn (acconMaTUBHBIE MAacCHUBBI, OToOpakeHUs). Xom-tabmumpl. [locTpoenue
asi(haBUTHO-4aCTOTHOT'O CJIOBAPS JUIsI 3aJaHHOTO TEKCTa.

Crexu. AHanM3 MPaBWILHOCTH CKOOOYHOTO BhIpa)KeHUs. Brruncinenue apudmeTnueckoro
BBIPAKCHHS, 3aITUCAHHOTO B TOCTHUKCHON popme.

Ouepenu. Mcnonp3oBaHne ouepeau JIisl BpEMEHHOT O XpaHEHHUS JaHHbIX.

Anroputmbl Ha rpagax. IloctpoeHrne MHHMMaJbHOIO OCTOBHOI'O J€PEBA B3BEIIEHHOIO
CBSI3HOI'O HEOPHUEHTHPOBAaHHOTrO rpada. KommuecTBO pa3nMyHBIX MyTeH MEXIy BEpLIIMHAMHU
OPHEHTHPOBAHHOIO allUKINYecKOro rpaga. Anroput™ JlelkcTpsl.

JepeBbs. Peanuzanus nepeBa ¢ MOMOLIbIO CCHUIOUHBIX CTPYKTYp. JIBouuHbIe (OMHapHbBIE)
nepeBbs. IlocTpoeHue aepeBa sl 3aJaHHOTO apuU(PMETHUECKOTO BBIpa)xKeHHs. PexypcuBHBbIE
anropuT™Mbl 00xo/a nepeBa. Vcrnonp30Banue cTeka U ouepenn st 00xoa aepena.

JAuHaMuueckoe nNporpaMMUpPOBaHME KAaK METOJ pEIICHUs] 3aJad C COXpaHEHUEM
OPOMEXYTOUHBIX  pE3yJIbTaTOB.  3aJaud, pelaemMble ¢  [OMOIIBIO  JTUHAMHYECKOIO
IPOrpaMMHPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (YHKIUH, MOACYET KOIUYECTBA BAapHUAHTOB,
3a/1aud ONTUMU3ALIUH.

[Tonstne 00 OOBEKTHO-OPHEHTUPOBAHHOM MporpaMMupoBaHuu. OOBEKTBI M KJIACCHI.
CaoiicTBa 1 MeTObI 00bEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHanu3. Pa3paboTka mporpamMm Ha
OCHOBE 00'BEKTHO-OPUEHTHPOBAHHOI0 MTO1X0/1a. IHKanCysIus, Hacaen0BaHue, TOTUMOPHU3M.

Cpensl ObicTpoit pazpaboTku mporpamm. [IpoexTrpoBaHue uMHTEpdeiica MOIb30BATENS.
Vcrionb30BaHUE TOTOBBIX YIPABIISEMBIX 3JIEMEHTOB JJIsl IOCTPOEHUS nHTEpdeiica.

0O030p sA3bIKOB IporpaMmupoBanus. [loHsATHE 0 TapagurMax NporpaMMHpPOBaHUS.

NudopMannoHHbIe TEXHOJIOTHH

OTanbl KOMIIBIOTEPHO-MAaTEMaTHYECKOr'0 MOCIMPOBAHNUS: TOCTAHOBKA 3a7]aul, pa3padoTka
MOJI€TM, TECTUPOBAHUE MOJENH, KOMIIBIOTEPHBIH JKCIEPUMEHT, aHaJlIu3 pe3yJbTaToB
MOJIETTMPOBaHUSI.

Juckperuszanuss npu MaTeMaTHYECKOM MOJEIMPOBAHUU HENPEPBIBHBIX IPOLIECCOB.
MogenupoBanue ABMXKeHHUSA. MopenupoBaHue OHOJOTMYECKHX cHUCTeM. MaTemMaTHuecKue
MOJI€JI B SKOHOMUKE. BbhIuncnuTeIbHbIE SKCIIEPUMEHTHI C MO EISIMHU.

OOpaboTka pe3ynbTaTOB JKCHEpUMEHTa. MeToa HauMeHbIIMX KBaapaToB. OleHka
YHCIIOBBIX MMapaMETPOB MOJETHPYEMBIX 0OBEKTOB U MpolieccoB. BoccTaHoBIeHNE 3aBUCUMOCTEN
10 pe3yJbTaTaM 3KCIEPUMEHTA.

BepositHoctHble Mopenu. Mertonsl MonTe-Kapio. MMutannoHHOE MOJEIMpPOBAHUE.
Cucrembl MacCcOBOro 00CTyKUBAHUS.

Tabnuunpie (persiUOHHBIC) 0a3bl MaHHBIX. TabnMiia — TPEACTABICHHE CBEICHUA 00
ONHOTUIIHEIX 00BekTax. Ilome, 3ammch. Kmou Tabmunel. Pabora ¢ rorosoii 0a30i JaHHEBIX.
3anonHenue 6a3pl JaHHBIX. [loMck, copTUpOBKA U PUIbTpaLUs JaHHBIX. 3aIPOCHl Ha BHIOOPKY
JAHHBIX. 3aMpoCkl ¢ mapameTpamu. BerancisieMble moJis B 3anpocax.

MHororabnuunble 6a3bl JaHHBIX. THMIBl cBs3ell Mexay Tabnuumamu. BHemHMM kirod.
[lenocTHOCTH 6a3bl JTaHHBIX. 3aMPOCHl K MHOTOTA0IMYHBIM 0a3aM JTaHHBIX.



WNuTtepuer-npunoxenus. IlonsTre 0 cepBepHON M KIMEHTCKOW 4acTIX caiiTa. TexHomorus
KJIIMEHT — cepBep», €€ nocTonHcTBa M HemoctaTki. OcHOBBI si3bika HTML 1 kackaHBIX TaOJIuUIL
cruneit (CSS). Cuenapuu Ha sa3bike JavaScript. DopMbl Ha BeO-CTpaHUILE.

Pasmenenne BeO-caiiToB. Yciyra XxocTuHra. 3arpy3ka (aiiioB Ha CauT.

BBon n300pakeHul C MCIOIB30BAHUEM Pa3IUYHBIX HHPPOBBIX YCTPOHCTB (IU(DPOBBIX
¢doroanmapaToB 1 MHKPOCKOIOB, BHJICOKaMep, CKaHEPOB M JAPYrux ycTpoiict). I'paduueckwii
penaktop. Paspemenue. Kagpuposanue. Mcnpasienue nepcnektussl. [ ucrorpamma. Koppexuus
ypoBHei, Koppekuus mBera. OOecliBeunBaHHME IBETHBIX H300pakeHUi. Perymb. PabGota ¢
obmactsamMu. OUIBTPEL.

MHorocnoiinble u3o0paxenus. TekcroBele cinou. Macka cnod. Kananel. CoxpaHeHue
BbIeNieHHONW oOsactu. [logroroBka wimrocTpanuid 1isi  BeO-caldTOB.  AHHMHpPOBaHHBIC
N300pakeHMUs.

BektopHas rpaguxa. [IpumutuBel. V3meHeHue mnopsaka syieMeHTOB. BrlpaBHUBaHuE,
pacnpenenenue. ['pynnupoBka. Kpusble. ®@opmaTbl BEKTOPHBIX PUCYHKOB. lcmnosp3oBaHue
KOHTYpPOB. Bekropusaiius pacTpoBbIX H300pakeHUH.

[IpyHIUIIBI TOCTPOEHUSI M PENAKTUPOBAHUS TPEXMEpPHbIX Mozesnei. CeToyHble MOJEINH.
Marepuansl. MoaenupoBaHue UICTOYHUKOB ocBenleHus. Kamepsl. AnautuBHabie TexHonoruu (3D-
npunTepsl). [loHsITHE O BUPTYallbHOW PEaIbHOCTU U AOMOJIHEHHON peaTbHOCTH.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUS ITPOT'PAMMBI 110 MHOOPMATHUKE
(YIJIVBJIEHHBIN YPOBEHbB) HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUS

JIMYHOCTHBIE PE3YJbBTATDBI

JIuuHOCTHBIE pe3ysNbTaThl OTPaXalOT TOTOBHOCTb U  CIOCOOHOCTh OOYyYarOIIMXCS
PYKOBOJICTBOBATHCSI CHOPMUPOBAHHON BHYTPEHHEH MO3UIIUEH TMYHOCTH, CHCTEMOM IEHHOCTHBIX
OpUEHTAIIM{, TO3UTHUBHBIX BHYTPEHHUX YOEKIEHUH, COOTBETCTBYIOIIUX TPAAUIIHOHHBIM
LIEHHOCTSIM POCCUHCKOro 00IeCcTBa, pacIIipEHUE KU3ZHEHHOT O ONbITa U OMbITa JEATeIbHOCTH B
mpolecce  peaju3aldd  CpeACTBaMHM  y4eOHOro  TpeAMeTa  OCHOBHBIX  HalpaBlIeHUU
BOCHUTATEIbHOM J1€ATELHOCTH.

B pesynbraTe u3ydeHus HMHOOPMATUKM HAa YPOBHE CpEIHEro oOIlIero oOpa3oBaHUS Yy
obyuatouierocsi OyayT c(OpMHUpPOBaHBI CIEAYIOLINE TUMUHOCTHBIE PE3YIbTAThI:

1) rpa:knaHCcKOro BOCIIUTAHMS :

OCO3HAHME CBOUX KOHCTUTYLIMOHHBIX TMpaB © OOS3aHHOCTEH, YBa)KCHUE 3aKOHA H
MIPaBONOPAIKA, COOJIIOJEHHE OCHOBOIOJAraloIMX HOPM HH(OPMALMOHHOIO MpaBa U
nH(pOpMAITMOHHON 0€30TaCHOCTH;

TOTOBHOCTh IPOTUBOCTOATH MJIEOJIOTMM 3KCTPEMHU3Ma, HallMOHaIM3Ma, KceHodoOuw,
JUCKPUMHUHAILIUA TIO0 COLMAJIBHBIM, PEIUTHO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM IpPU3HAKAM B
BUPTYaIbHOM IIPOCTPAHCTBE;

2) IaTPHOTHYECKOI0 BOCIIMTAHMSA:

[IEHHOCTHOE OTHOLIEHHE K MCTOPHYECKOMY HACIIeAHI0, NOCTIKeHusM Poccum B Hayke,
UCKYCCTBE, TEXHOJIOTUAX, IIOHMMaHWE 3HA4YeHUs WHPOPMATHKUA KAaK HAYKd B KHU3HU
COBPEMEHHOT0 OOIIECTBA;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(OpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STHUECKOT'0 TOBE/ICHUS;

CIOCOOHOCTH OIEHUBATh CUTYAIIMIO U TPUHUMATh OCO3HAHHBIE PEILIEHUs, OPUESHTHPYACH Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM 4yucie B cetu MuTepHerT;

4) 3cTeTHYeCKOr0 BOCIIMTAHMS

ACTETHMYECKOE OTHOIICHHME K MHpPY, BKJIOYas OSCTETUKY HAayYHOTO U TEXHUYECKOTO
TBOPUYECTBA;

COCOOHOCTh BOCIPUHHUMATh PA3IMYHbIE BUJIBI HCKYCCTBA, B TOM YKCJIE OCHOBAaHHOTO Ha
WCIOJIb30BAaHUU MH(POPMAITMOHHBIX TEXHOJIOTU;

5) pu3nyeckoro BOCHUTAHMS:

c(OpMUPOBAHHOCTb 30POBOT0 U O€30MacHOro 00pasa JKU3HU, OTBETCTBEHHOT'O OTHOIICHHUS
K CBOEMY 3/I0POBBIO, B TOM YHCIIE 3a CUET COOMIOACHUS TpeOOoBaHMIi Oe30MacHOi SKCITyaTaluu
CpeAcTB MHPOPMALIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

6) Tpy10BOIr0 BOCIIMTAHUSA:

TOTOBHOCTh K aKTUBHOM €A TEIbHOCTH TEXHOJIOTHYECKON U COLMATbHON HAPaBICHHOCTH,
CIOCOOHOCTh MHUIIUUPOBATh, IJIAHUPOBATH M CAMOCTOSITEIBHO BBIIOIHATH TaKyIO ACSTEIbHOCT;

uHTepec K cdepaMm mpodecCHOHATBHON NesSTeNbHOCTH, CBS3aHHBIM C WH()OPMATHUKOMH,
MporpaMMHpPOBaHUEM U HWH(OPMAIMOHHBIMH TEXHOJOTHSMH, OCHOBAHHBIMH HA JIOCTHIKEHHUSX
HayKl WHQPOPMATHKHA W HAYYHO-TEXHHYECKOTO MpOrpecca, yMEHHE COBEpIIATh OCO3HAHHBIN
BBIOOp OyayIIel mpodeccuu U peain30BbIBaTh COOCTBEHHBIC )KM3HEHHBIC TUIAHBI;



TFOTOBHOCTh U CIOCOOHOCTh K OOpa30BaHUIO M CaMOOOPAa30BAHMIO HA IMPOTSKEHUU BCEl
KU3HH;

7) 3K0JIOTMYECKOr0 BOCIIMTAHMSI:

0CO3HaHUE TTI00aTBHOr0 XapaKTepa HIKOJIOTHUECKUX MPOoOJIeM U MyTel UX pelieHus, B TOM
qucIie ¢ yuéToM BO3MOXKHOCTEH MH(OPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOT U ;

8) neHHOCTH HAYYHOTI'O MO3HAHMS:

cOPMHUPOBAHHOCT MHMPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH, TOCTHIKEHHUSIM HayYHO-TEXHUYECKOT'0 TIPOrpecca U 001eCTBEeHHOW MPaKTHUKH, 32
CuéT TIOHMMaHUs pPOIM WH(POPMALMOHHBIX pPECypcoB, HH(POPMAIMOHHBIX TIPOIECCOB U
WH(OPMAITMOHHBIX TEXHOJIOTHN B YCIOBHSIX HMU(PPOBOH TpaHchopManuu MHOTUX chep KU3HU
COBpPEMEHHOI'0 00IIECTBa;

OCO3HAHUE LIEHHOCTH HAayYHOW IESATEIBbHOCTH, TOTOBHOCTh OCYILECTBIIATH NMPOEKTHYIO U
HCCIIEN0BATENbCKYIO IeITeIbHOCTh MHIUBHUIYAIbHO U B TPYIIIIE.

B nmpomecce OOCTHXKEHMSI JIMYHOCTHBIX pE3yJbTaTOB OCBOEHMSI IPOrpaMMbl 10
uHbpopMaTHKe y  OOy4YalOIIUXCS ~ COBEPIICHCTBYETCS ~ AMOLMOHAIBHBIM  HHTEIUIEKT,
npeArnoaraniuuii chopMIPOBAHHOCTD:

CaMOpEryJIMPOBaHUs, BKIOYAIOILIEr0 CAMOKOHTPOJIb, yMEHUE TIPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJEHHE, CIOCOOHOCTh aIallTHPOBATHCS K AMOLIMOHATBHBIM U3MEHEHUSM U MPOSIBI AT
TUOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEM MOTHBAlLlMM, BKJIOUYAIOIIEW CTPEMIICHHE K JIOCTHIKEHHUIO LEJIM U YCIEXy,
ONTUMM3M, UHULIUATUBHOCTh, YMEHHE 1€MCTBOBATh, UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIATUH, BKIIIOYAIOIIEH CIIOCOOHOCTh MOHUMAaTh AMOIMOHAIBHOE COCTOSIHUE IPYTHX,
YUUTBIBATH €r0 TMpPU OCYIIECTBIEHUH KOMMYHHMKALUM, CHOCOOHOCTh K COYYBCTBUIO H
COIEPEKUBAHUIO;

COIIMATIbHBIX HABBIKOB, BKIJIIOYAIOIINX CIOCOOHOCTh BBICTPAUBATh OTHOIICHUS C IPYTHMH
TIOJBMH, 320 OTUTHCS, IPOSBIISITE HHTEPEC U pa3pemiaTh KOHQIUKTHI.

METAINIPEJIMETHBIE PE3YJIBTATbBI

B pesynbraTe u3ydeHus HMHOOPMATUKM HAa YPOBHE CpEIHEro oOILIero oOpa3oBaHUS Yy
obyuaronierocss OyayT cGOpPMHpPOBAaHBl METalPEIMETHbIE pPE3YyJbTaThl, OTPaKCHHbIE B
YHHUBEpCaJIbHbIX y4EOHBIX NEWCTBUAX, @ HMEHHO — I03HABaTEJIbHbIE YHUBEPCAJIbHbBIE yuyeOHbIE
NEUCTBUS, KOMMYHUKAaTHBHbIE  yHHMBEpCAJIbHbIE  yuyeOHble  JI€HICTBUS,  pEryJIATUBHbIE
YHUBepcajbHbIe yueOHbIe 1eHCTBUS, COBMECTHAS J1€ATEIbHOCTb.

Ilo3naBaTebHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiCTBUS
1) 6azoBbIe JIOrHYecKUe AeHCTBHS:
CaMOCTOSTENIbHO (OPMYJIMPOBATh W aKTyaJIM3UpPOBATh MpPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;
YCTaHaBJIMBATb CYIHCCTBGHHBIﬁ IpHU3HAaK UJIN OCHOBAHUSA OJII CPAaBHCHUS, KJ'IaCCI/I(i)I/IKaIII/II/I
# 00001IEeHHS;
OTPENENATh IENH JeATeTbHOCTH, 3aaBaTh TapaMeTPhl U KPUTEPHH UX JOCTHKCHHUS;
BBIABJIATE 3aKOHOMCPHOCTH U MIPOTUBOPEUHUA B paCCMATPUBACMBIX SIBJICHUAX ]



pa3pabaThiBaTh IJIAH pElIEHUs MPOOJIeMbl C yYETOM aHAIM3a UMEIOIINXCSI MaTepUATIbHBIX
U HeMaTepHaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTh, OLIEHMBATh COOTBETCTBHUE PE3YJbTATOB LIEJSAM,
OLICHUBATh PUCKU MOCIEICTBUN 1EATEIbHOCTH;

KOOPJMHHMPOBATH M BBHINONHATH paboOTy B YCIOBHSX pPEaJbHOrO, BHUPTYaJbHOIO U
KOMOMHHPOBAHHOT'O B3aUMO/ICHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIIICHHE IIPU PELICHUH KU3HEHHBIX TPOOIIeM.

2) 0a30BbIe UCCJIEA0BATENbCKUE IEHCTBHSI:

BJIAJICTh HABBIKAMH y4eOHO-HCCIIEJOBATENbCKOM M MPOEKTHOH AesTeNbHOCTH, HaBbIKAMU
pasperieHust mpoodsieM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY METOJIOB
peleHus MPaKTUYECKUX 3a1a4, IPUMEHEHNIO Pa3JIMYHbIX METO/I0B 103HAHMUSI;

OCYIIECTBIATh PA3INYHbIE BHUABI JACIATEIBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHMS, €ro
UHTEPIpETALNU, NPeo0pa3oBaHUIO0 U NMPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX CUTyalMsIX, B TOM
qucie U CO3JaHUU y4eOHBIX U COLUAIBbHBIX IPOEKTOB;

(dbopMHpOBaTh HAYUHBIN TUI MBIIUIEHUS, BJIaJIeTh HAYYHOH TEPMUHOJIOTHEH, KIIOUEBbIMU
HOHATUAMHU U METOJaMH;

CTaBUTh U (OPMYJIHMPOBATH COOCTBEHHBbIE 3a/a4M B 00pa30BATEIbHOM HESITENbHOCTH U
AKHU3HEHHBIX CUTYaLlUsX;

BBISBIISITh HPUUYMHHO-CIEICTBEHHbIE CBA3M W aKTyaJIu3UpOBaTh 3ajady, BbIIBUraTh
TUIIOTE3y €€ pelIeH s, HaXOAUTh apryMEHTHI JIIs 0Ka3aTeIbCTBA CBOMX YTBEPXKACHUH, 3a/1aBaTh
napaMeTpbl U KpUTEPUH PEIIEHUS;

aHAJM3UPOBATH ITOJIYUYECHHBIE B XO/I€ PELICHNS 331a4H Pe3YJIbTaThl, KPUTUUECKH OLICHUBATh
UX JI0CTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh NPHOOPETEHHBIN OIBIT;

OCYILIECTBIIATh 1IE€JCHANPABICHHBIA TMOUCK TEpPeHOca CPEeNCTB M CHOCOOOB JEHCTBUS B
po(hecCHOHANBHYIO CPeny;

yMETh TEPEHOCUTh 3HAHMS B IIO3HABATEJBHYID W  MPaKTHYECKYI0  00JacTu
KHU3HEIEATEIHbHOCTH;

YMETb UHTErpUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEW, NpejaraTh OpUTHHAJbHbIE MOAXOABl U pEIIEHHUs, CTaBUTh
po0OJIeMbl U 3aa4H, JONYCKAIOLIME albTePHATUBHBIC PELICHMUS.

3) padora ¢ unopmanueii:

BJIAJeTh HaBBIKAMU IIOJIydeHMs HWHGPOPMALMM M3 HCTOYHUKOB pA3HBIX TUIIOB,
CaMOCTOSITEJIbHO ~ OCYIIECTBIATh IOUCK, aHAIW3, CHCTEMAaTU3alUl0 M HHTEPIPETALHIO
MH(QOPMAIUK PA3INYHBIX BUIOB U (hOPM Mpe/ICTaBICHUS;

CO3/1aBaTh TEKCTHI B PA3IMUHBIX (hopMaTax ¢ y4€TOM HazHAuYEHUs MH(OpPMaLUU U 11eIeBOH
ayJAUTOPHH, BEIOUpasi O TUMANIbHYIO (POpPMY IPEICTABICHUS U BU3yaIU3alluH;

OLIEHMBATh JIOCTOBEPHOCTh, JIETUTUMHOCTh MH(pOpPMAaLUHU, €€ COOTBETCTBUE MPABOBBIM U
MOpajbHO-3TUUECKUM HOpMaM;

UCMOJb30BaTh CpeACTBa HMHPOPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTUHA B
pEIIEHUN KOTHUTHBHBIX, KOMMYHMKATHUBHBIX M OPraHU3alMOHHBIX 3a7a4 C COOJIIOJEeHHEM
TpeOOBaHMUI SPrOHOMUKH, TEXHUKU 0€30MaCHOCTH, TUTHEHBI, pecypcocOepexeHus], MPaBOBbIX U
TUYECKUX HOPM, HOpM HH(OpMAIIMOHHOM 0€301aCHOCTH;



BIIQJICTh HABBIKAMH pACIO3HaBaHUS ¥ 3alUTHl HHpOpMamwu, WHHOPMAITMOHHOM
0€30MaCHOCTH JUYHOCTH.

KoMMyHHKAaTHBHBIC YHHBeEpPCaJIbHbIe Y4eOHbIe NeHCTBHSA

1) oOmenue:

OCYIIECTBIISATH KOMMYHUKAILIUU BO BCeX cepax KU3HMU;

pacrio3HaBaTh HeBepOaJbHBIE CpEICTBA OOIIEHUS, TMOHUMATh 3HAUYEHHE COLMAJIBHBIX
3HAKOB, PACIO3HABAThH MPEANOCHUIKH KOH(DIMKTHBIX CUTYalluli U cMsIr4aTh KOH(IMKTHI;

BJIAJICTh PA3IMYHBIMH CIOCOOAMU OOIIEHHS U B3aUMOJICHCTBUS, apIryMEHTHPOBAHHO BECTH
JMaJIOT, YMETh CMATrYaTh KOH(IMKTHBIE CUTYallHH;

pa3BEPHYTO W JIOTMYHO H3JIaraTh CBOKO TOYKY 3PEHMS C MCIOJIb30BAHHEM S3BIKOBBIX
CpEICTB.

2) coBMeCTHasl 1eATeJIbHOCTh:

IIOHMMATh U UCII0JIb30BATh IPEUMYIIECTBA KOMAaHIHON M MHAWBUYyaJIbHONU pabOThI;

BbIOMpaTh TEMAaTUKY U METOAbl COBMECTHBIX AECHCTBUN C Y4ETOM OOLIMX HHTEPECOB U
BO3MOXKHOCTEM Ka)/10ro 4JeHa KOJUIEKTUBA;

IPUHUMATh L€ COBMECTHOM JEATENBHOCTH, OpPraHMW30BBIBATH W KOOPAMHHUPOBATH
JEMCTBUSA 0 UX JOCTUKEHUIO: COCTABJIATSH IJIaH €N CTBUM, PACIPENEIATh POJIU C y4ETOM MHEHHUU
YYaCTHHUKOB, O0CYKJIaTh PE3YJIHTAThl COBMECTHOM pabOTHI;

OLIEHUBATh KAYECTBO CBOETO BKJIA/a M KAXKJOT0 YYaCTHHKA KOMAHJbI B OOIIMK pe3yibTar
0 pa3pabOTaHHBIM KPUTEPHSIM;

npeJjiaraTb HOBbIE€ NMPOEKTHI, OLEHUBATH WJEH C IO3UIMH HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAUYMMOCTH;

OCYLIECTBIIATh IIO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PpaA3JIMYHBIX CUTYyalUsX,
IPOSIBJIATH TBOPYECTBO M BOOOPAXKEHUE, OBITh HHUIIMATUBHBIM.

PerJIHTI/IBHLIe YHUBEpPCAJAbHbLIC y‘leﬁHbIe JeHCTBUA

1) camoopranu3zanus:

CaMOCTOSITEIIbHO OCYHIECTBIISITh MO3HABATEILHYIO NEATEIbHOCTh, BBISBISTH MPOOJIEMBI,
CTaBUTh W (OPMYIHUPOBATH COOCTBEHHBIE 3a/layd B 0Opa30BATEIbHON JEATEIBHOCTH W
KU3HEHHBIX CHUTYaILMIX;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAaH PELICHUs IPOOJIEMBI ¢ YIETOM HMEIOIINXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUTEHU;

JlaBaTh OI[EHKY HOBBIM CHUTYaIIHsIM;

pacumMpATh paMKH Y4€OHOT0 MpeaAMEeTa Ha OCHOBE JTMYHBIX MPEANOYTCHHII;

JieNlaTh OCO3HAHHBIN BHIOOD, apryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OIICHUBAThH IPHUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSIBIIEHUIO IIMPOKON SPYAULIMH B Pa3HbIX 00J1aCTAX
3HaHUH, MOCTOSIHHO MOBHILIATh CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIA YPOBEHbD.

2) CaMOKOHTPO.JIb:

JlaBaTh OLICHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTb, OLIEHUBATH
COOTBETCTBHE PE3YIbTATOB LIEIISIM;



BJIaJIETh HaBbIKAMU IIO3HABATENbHON peduIeKCUM KaK OCO3HAaHUS COBEpPLIAEMBIX JEHCTBUI
Y MBICIIUTEJIBHBIX IPOLIECCOB, X PE3YJIbTATOB U OCHOBAHUH, HCIIOJIL30BaTh NMPHUEMBI pediaekcun
JUISL OL[EHKHU CUTYalluH, BEIOOpa BEPHOI'O PEIIECHUS;

OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS 10 UX CHUXKEHUIO;

IIPUHUMATh MOTUBBI U apryMEHTBI APYTUX [IPU AHAIU3€ PE3YJIbTATOB JESATEIBHOCTH.

3) npuHATHSA ce0s U APyrux:

IIPUHUMATh ce0s, IOHUMAas CBOM HEJJOCTATKU U IOCTOUHCTBA;

[IPUHUMATh MOTHUBBI U apPT'YMEHTHI IPYTHUX IIPU aHAIIU3€E PE3YJIbTAaTOB AECATEIbHOCTH;

NpU3HABaTh CBOE MTPABO M MPABO JIPYIHX HA OLIHOKY;

pa3BUBATh CIOCOOHOCTH MIOHUMATh MUP C MMO3ULIUU APYTOro YEI0BEKa.

INPEJMETHBIE PE3YJIbTATDBI

B mnponecce wusyuenuss kypca HHGOpMATHKU YriyOji€HHOro ypoBHs 6 10 Knacce
o0yyaroumMucs Oy1yT JOCTUTHYTHI CIEAYIOLINE PEAMETHbIE PE3YJIbTaTh:

BJIaJICHUE NPEJCTABICHUSMU O POJM MH(OpPMAIMM UM CBS3aHHBIX C HEW IPOLIECCOB B
IpUpoJie, TEXHUKE U OOLIECTBE, MOHATUAMHU «UH(OpMaLUi», «MH(GOPMALMOHHBIN MPOLECCY,
«CUCTEMA», «KOMIIOHEHTBI CHUCTEMBI», «CHUCTEMHBIH 3(P(PeKT», «uH(POpPMALMOHHAS CHCTEMAay,
«cucTeMa yInpaBJIeHU»;

BJIaJICHUE MeToJaMu Ioucka uHpopmauuu B cetu HTepHeT, ymMeHHEe KPUTUYECKH
OLICHMBATh MH(OPMAIIHUIO, ITOJIy4EHHYIO U3 ceTu MHTepHeT;

yYMEHHUE XapaKTepu30BaTh OOJbIIME JaHHBIC, MPUBOAUTH TNPUMEPHl HCTOUYHUKOB HX
MOJY4YEeHUS] M HAIpaBICHUSA MHCIOJb30BaHMS, yMEHHE Kiaccu(uUUpoBaTh OCHOBHBIE 3aJauu
aHanmM3a JaHHBIX (MPOTHO3MPOBaHUE, KiAacCHU(UKAIMS, KIacTepu3alus, aHAJIN3 OTKJIOHEHUH),
MIOHUMATh TOCJIE0BATENbHOCTh PELIeHUs 3a7ay aHaju3a JaHHbBIX: COOp MEPBUYHBIX TaHHBIX,
OYHMCTKAa M OILlIEHKAa KadyecTBa IAaHHBIX, BBIOOp W/MIM TOCTPOCHUE MOJENH, NMpeodpa3oBaHUE
JAHHBIX, BU3YyaIU3allisl JaHHBIX, HHTEPIPETaUs pe3yIbTaTOB;

[IOHMMAaHHUE OCHOBHBIX IPUHIUIIOB YCTpPOHCTBA M (YHKIMOHHUPOBAHMS COBPEMEHHBIX
CTallMOHAPHBIX U MOOMJIBHBIX KOMIIBIOTEPOB, TEHJIEHIIUHN Pa3BUTHS KOMIIBIOTEPHBIX TEXHOJIOTUl;

BJIa/ICHUE HaBbIKaMU paOOTBl C ONEPALlMOHHBIMU CHCTEMaMH, OCHOBHBIMH BHIaMH
IIPOrpaMMHOr0 obecredeH st il pelIeHHs y4eOHbIX 3a/1a4 110 BEIOpaHHON crelrain3ainy;

HaJIM4uue MpEeICTaBIECHUI O KOMIBIOTEPHBIX CETAX M UX POJIM B COBPEMEHHOM MHUpE, O
0a30BbIX NMPUHLHUIIAX OpPraHMU3alMM U (PYHKIUMOHHPOBAHMSI KOMIIBIOTEPHBIX CETeH, 00 oOLMX
HNPUHIMIAX Pa3pabOTKU U (QYHKIIMOHUPOBAHUS MHTEPHET-IIPUIIOKEHUH;

[OHUMaHKE Yrpo3 MH(OpMaIOHHON 0e30IacHOCTH, MCII0JIb30BaHHE METOJ0OB U CPE/ICTB
IPOTUBOJEUCTBUS 3TUM Yrpo3aM, coOJitofeHne Mep Oe30IacHOCTH, MPeJOTBpAlAroIIUuX
HE3aKOHHOE pAacHpOCTpaHEHHE NEePCOHAJbHBIX JAaHHBIX, COOJIIOAEHHE TpPeOOBAaHUM TEXHUKU
0€30MacHOCTH U TUTHEHBI IIPU paboTe C KOMIIBIOTEPAMHU U IPYTUMHU KOMIIOHEHTaMH UG POBOro
OKPYXXEHHs, TOHMMAHHE IPABOBBIX OCHOB HCIOJB30BAaHUS KOMIIBIOTEPHBIX Hporpamm, 0a3
JaHHBIX U paboThl B ceTu MHTEpHET;

NOHUMAaHWE OCHOBHBIX MPHHILHUIOB TUCKPETU3AIMH pa3IM4YHBIX BHJOB HH(OpMaImH,
YMEHHUE ONpeaessiTh HHPOPMAMOHHBIH 00BEM TEKCTOBBIX, IpaUUECKUX U 3BYKOBBIX JTAHHBIX
IIpY 33JjaHHBIX MapaMeTpax TUCKPETU3aLUU, YMEHHUE ONPENEIATh CPEIHIOI CKOPOCTh Nepenauu



JaHHBIX, OLIEHUBATh U3MEHEHNE BPEMEHH Iepeaun pu U3MEHEHUH UHPOPMAIIMOHHOT0 00bEMa
JaHHBIX U XapaKTEPUCTUK KaHaJIa CBS3U;

YMEHHME HCIIOJNB30BAaTh IPU PEIICHUU 3a]ad CBOMCTBA IIO3ULMOHHOM 3allMCU 4YHCEl,
aIrOpuTMa IOCTPOEHUS 3alMCH YHCIa B IO3ULUOHHON CUCTEME CUMUCIEHHS C 3aJaHHbIM
OCHOBAHHUEM U IIOCTPOEHUS YHCIIA IO CTPOKE, COAEpkKALIEH 3aIIMCh 3TOr0 YUCIIA B TO3ULIMOHHON
CHCTEME CUHCIICHUS C 3aJJaHHBIM OCHOBAHHEM, YMEHUE BBINMOIHATh apU(PMETUIECKUE ONIEPAIIH B
MO3UIIMOHHBIX CUCTEMAaX CUUCIICHMUS,

YMEHHME BBIIOJHATh MpeoOpa3oBaHUs JIOTUYECKUX BBIPAXKEHUH, HCIOJIB3YS 3aKOHBI
ayreOpbl JIOTUKH, yMEHUE CTPOUTH JIOTMYECKOE BHIPAXKEHUE B TU3bIOHKTUBHON U KOHBIOHKTHBHON
HOpMaJbHBIX (pOopMax IO 3aJaHHOM Ta0iMIle MCTUHHOCTH, MCCIENO0BAaTh 00JACThb MCTUHHOCTU
BBICKAa3bIBaHMs, COJEP)KAILEro MEPEMEHHbIE, PEIIaTh HECIOXHbIE JIOTMYECKUE YpaBHEHUS H
CHCTEMBI YPABHEHUM;

IIOHMMaHKe 0a30BBIX AJATOPUTMOB 00paOOTKHU YNCIIOBOM M TEKCTOBOW HH(pOpMALUU (3aIIUCh
4yucell B MO3UIMOHHOM CHUCTEME CUMCIIEHHS, HAXOKIEHUE BCEX INPOCTBIX YHMCEI B 3aJaHHOM
JMana3oHe, 00paboTKa MHOTOPA3psAHBIX LIEIbIX YHCENl, aHAJIN3 CUMBOJBHBIX CTPOK U JAPYTHUX),
JITOPUTMOB TIOMCKA U COPTUPOBKH, YMEHHUE ONPEAEIIATH CIIOKHOCTh U3y4aeMbIX B Kypce 6a30BbIX
QITOPUTMOB  (CYMMHpPOBAaHHME 3JIEMEHTOB MacCHBa, COPTHPOBKA MaccuBa, IepeOOpHbIe
aJICOPUTMbI, JBOMYHBI IOMCK) M IPUBOAUTH INPUMEPHI HECKOJIBKUX aJIrOPUTMOB pa3HOU
CJIO)KHOCTH JJIsl pELIEHUs OHOH 3a/1auu;

BJIAJICHUE YHUBEPCAJIBHBIM S3bIKOM IPOrpaMMMpOBaHUs BbIcOKOro yposHs (Python, Java,
C++, C#), npencraBieHHsIMH O Oa30BBIX THIIAX JAHHBIX M CTPYKTypax JaHHBIX, YMCHHE
UCIOJb30BaTh OCHOBHBIE YIPABJSIIOIIME KOHCTPYKLUH, YMEHHE OCYILIECTBJIATH aHaJIN3
IPEAJIOKEHHON HPOrpaMMBbl: OHPEAENATh Pe3yibTaThl pabOThl MPOrpaMMbl NPH 3aJaHHBIX
UCXOJIHBIX JaHHBIX, OINpPENENATb, NPU KAKUX HCXOAHBIX JaHHBIX BO3MOXKHO IIOITY4YEHHE
yKa3aHHBIX Pe3yJbTaTOB, BBIABIATH JaHHBIE, KOTOPbIE MOTYT NpHBECTH K ommOke B pabore
pOrpaMMbl, (POPMYITHPOBATEH MPEAJIOKEHHS IO YIyUIIEHUIO IIPOrPAMMHOT0 KOJIa;

YMEHHE CO3/[aBaTh CTPYKTYpUpPOBaHHBIE TEKCTOBBIE JOKYMEHTHI U JEMOHCTPallMOHHbBIE
MaTepuaibl C MCIOIb30BAHHEM BO3MOKHOCTEHl COBpPEMEHHBIX MPOTPAMMHBIX CpPEACTB H
00JIaYHBIX CEPBUCOB;

YMEHHE MCIOJIb30BaTh 3JIEKTPOHHbIE TAaOIMIIBI JJIsl aHAIN3A, IPEICTaBICHUS U 00padoTKH
JAHHBIX (BKJIOYas BBIUUCIEHHUE CYMMBI, CpeIHEro apupMeTHyeckoro, HauOONbLIEro |
HaMMEHbILIEro 3HaUeHUH, pellleHue ypaBHEHUH, BEIOOP ONTUMAJILHOTO PEIIEHUs, 1oA00p JMHUU
TPEHJa, PEIICHUE 3a7a4 IPOrHO3UPOBAHMS).

B nmpouecce wu3ydenuss Kypca uHGpOpMATUKU YriayOonéHHoro ypoBHs 6 11 Knacce
o0yydaronmmMucs OyAyT TOCTUTHYTHI CISIYIOIUE TPEAMETHbIC Pe3yIbTaThI:

YMEHHME CTPOUTb HEPABHOMEPHBIE KOBI, AONYCKAIOLIME OJHO3HAYHOE JIEKOJUPOBAHUE
cooOmieHuit (mpeguKCHbIE KOJIbI), HCIOJIb30BaTh MPOCTEHININE KOAbI, KOTOpbIE MO3BOJSIOT
OOHapyXHBaTh M UCIPABIATH OIIMOKM IpPU Ieperade JaHHBIX, CTPOUTH KOJ, 0OecreunBatonuni
HAaUMEHbBIIYI0 BO3MOXHYIO CPEIHIOIO0 JUIMHY COOOILIEHMSI MpPHU M3BECTHOW YacTOTE CHMBOJIOB,
MOSICHATH MPUHLIUIIBI paOOTHI MPOCTHIX AITOPUTMOB CKATHUS JAHHBIX;

YMEHHME peIllaTh aJIrOpUTMHYECKHE 3a/]ayd, CBSI3aHHbIE C aHanu3oM TrpadoB (3amauu
MOCTPOEHUSI ONTHUMAJBHOIO MMyTH MEXAY BeplIiMHAMu Trpacda, OmpeneraeHHus KOIU4ecTBa
pa3UYHBIX MyTeH MEXIy BEpIIMHAMU OpPUEHTHPOBAHHOIO AIMKIMYECKOro rpada), ymeHue
UCIONb30BaTh JIEpeBbs TMpPH aHAIUW3€ U IOCTPOCHMM KOJOB M Uil MpeaCTaBICHUS



apu(MeTH4YecKuX BBIPAKEHUHM, MpPU pPEIIeHWH 3a/Jady IOUCKa U COPTUPOBKU, YMEHHUE CTPOUTH
JepeBO UTPHl 1O 33JaHHOMY aIrOPUTMY, pa3padaTbiBaTh U OOOCHOBBIBATH BBIMTPHIIIHYIO
CTPATETUIO UTPBI;

yMeHHe pa3pabaThiBaTh U PEeaIH30BBIBATH B BUE MPOrpaMM 0a30BbIE aJTOPUTMBI, YMEHHE
KCIIOJB30BaTh B IPOrpaMMax JaHHbIE Pa3JIMYHbIX TUIIOB C yYETOM OIPAHUYEHUI HA UANa30H UX
BO3MOXKHBIX 3HaUYE€HUN, IPUMEHSTh MPU PEIICHUU 3a/1a4 CTPYKTYPHI TaHHBIX (CIUCKH, CIIOBApH,
CTEKH, OYEepeIH, JIepeBbsi), MCIIOJIB30BaTh 0a30BBIC OMEPAllMd CO CTPYKTYpaMH [aHHBIX,
MPUMEHSTH CTaHJAPTHBIE U COOCTBEHHBIE TIOAIPOrPAMMBI JJIsi 0OpaOOTKH YHCIOBBIX JAHHBIX U
CHMBOJIBHBIX CTPOK, UCIIOJIb30BATh IPHU pa3padOoTKe MporpaMM OUOIMOTEKH OIIPOrpaMM, 3HATh
(GyHKIIMOHATIBHBIE BO3MOXXHOCTH HMHCTPYMEHTAJBHBIX CPEICTB Cpelasl pa3padOTKH, yMEHHUe
WCIIOJB30BaTh  CpPEACTBAa OTJAAKHM MpOrpaMM B Cpele MpOrpaMMHUPOBAHHS, YMEHUE
JIOKYMEHTHPOBATh IPOTrPaMMBI;

YMEHHE CO3/1aBaTh BEO-CTPaHULIbI;

BJIa/ICHUE OCHOBHBIMU CBEACHHUSIMU O 0a3ax aHHBIX, UX CTPYKTYpE, CPEICTBAX CO3AAHUS U
paboThl ¢ HUMH, YMEHHUE HCIOJIb30BaTh TaOIMUYHbIE (pPeNsUOHHbIE) 0a3bl JaHHBIX (COCTaBISATH
3anpockl B 0a3ax JaHHBIX, BHIMOJIHITH COPTUPOBKY M TIOUCK 3amuceil B 6a3e JaHHBIX, HAMIOJIHATh
pa3paboTaHHyI0 0a3y JaHHBIX) U CIIPABOYHbBIE CHCTEMBI;

YMEHHE HCIO0JIb30BaTh KOMITBIOTEPHO-MAaTEMAaTHUECKHE MOJENH JJIs aHAIU3a O0BEKTOB U
nporeccoB:  (GOpMyIMpPOBaTh IIeJIb  MOAECIUPOBAHMS, BBIOJHITH AaHAIU3 PE3yJILTATOB,
IIOJyYEHHBIX B XOJA€ MOJEIMPOBAHUSA, OLEHHUBATH COOTBETCTBHUE MOJEIM MOIECIUPYEMOMY
00BEKTY UJIH MPOLIECCY, MIPECTABIATH Pe3yIbTaThl MOJICIMPOBAHUS B HATIISI THOM BUJIE;

YMEHHE OpPraHU30BBIBATH JUYHOE WH(OPMALMOHHOE MPOCTPAHCTBO C HCIOJIH30BAHUEM
Pa3IUYHBIX CPENCTB HMU(PPOBBIX TEXHOJIOTHI, TOHUMAHUE BO3MOKHOCTEH IU(PPOBBIX CEPBHCOB
rOCyJIapCTBEHHBIX YCIIYT, IH(POBBIX 00pa30BaTENbHBIX CEPBHCOB;

MOHWMAaHHE OCHOBHBIX IMPUHIUIIOB pa0OThI, BO3MOKHOCTEH W OTpaHUUYEHUS TTPUMEHCHUS
TEXHOJIOTHI MCKYCCTBEHHOTO WMHTEIIEKTA B Pa3jIMYHBIX OOJIACTSAX, HAIMYUE MPEICTaBICHHHA O
Kpyre pemaeMblX 3aJad MalIMHHOro o0y4yeHHUs (paclio3HaBaHMs, KiIacCUDUKALIUU U
MIPOrHO3MPOBAHMS) HATUYUE MPEACTaBICHUN 00 NCIOIB30BaHNU MHPOPMAIIMOHHBIX TEXHOJIOTUH
B PAa3IMYHBIX PO ecCHOHANbHBIX chepax.

®opmbl yuéTa pabdoyeii mporpaMMbl BOCIIUTAHNUS B padoyeii nporpaMMe o reoMeTpuH.
PaGouas mporpamma Bocriutanusi MAOY «COIIl Ne24y peanusyeTcs B TOM YHCIE U 4Yepe3
HCIOJIb30BaHUE BOCIIUTATEIBHOIO IOTEHIIMAIa YPOKOB F€OMETpUH. DTa paboTa OCyIIECTBISAETCS
B cienyomux Gopmax:

- [ToOy>xeHue ooyyarommxcsi co0JIr0/1aTh Ha ypOKe O0IIEN pUHATHIE HOPMbI TIOBEJIEHUS, [TPaBHIIa
OOIIeHHUSI CO CTapmUMU (MEeJaroru4eCKuMU pabOTHUKAMHU) U CBEPCTHUKAMH (00y4YaromUMHUCH),
MPUHLIUIIBI Y4eOHOM NUCIUIUIMHBI U camoopranu3anuu. [IpuBinedenre BHUMaHus 00y4aronXxcs
K LEHHOCTHOMY AacCHeKTy H3y4yaeMblX Ha YypoKaxX IpEeIMETOB, SIBJICHUU, COOBITUH depes:
JEMOHCTPALlMI0  O0y4YaloIUMCSl [PUMEPOB OTBETCTBEHHOr0, TPa)kKJaHCKOTO I1OBEICHMUS,
MIPOSIBJICHUS YE€JIOBEKOII00US U 10OpOCcepieyHOCTH — OO palleHre BHUMaHUS Ha IPKUX AesiTeneit
KYJIBTYpbI, CBSI3aHHBIX C M3Y4aeMbIMHU B JIaHHBI MOMEHT T€MaMH, Ha TOT BKJIaJ, KOTOPBIA OHU
BHECJIM B Pa3BUTHE Halllel CTpaHbl U MUPA, HA JOCTOMHBIE MOIpaskaHUs IPUMEPHI UX KU3HU, Ha



MOTHUBBI UX IOCTYIKOB; — HWCIOJIb30BaHUE HA ypOoKax HH(POpPMAIINH, 3aTParuBaronieid BayKHbIC
colajbHbIe, HPAaBCTBEHHBIE, ITHUECKHE BOIPOCHI

Hcnonp30BaHrWe BOCIUTATENBHBIX BO3MOXKHOCTEW COAEpKaHUS Y4eOHOro mpeaMera s
dopmMupoBaHus y OOYYalOUMIMXCS POCCHICKUX TPAJAUIHUOHHBIX TyXOBHO-HPAaBCTBEHHBIX U
COIMOKYIBTYPHBIX IIEHHOCTEH uepe3 MmoAOOp COOTBETCTBYIOIIMX TEKCTOB [l UTEHHS,
MPOOJIEMHBIX CUTYAIUH 7151 00CYXKICHUS B KJIACCe

WuunuupoBanue o0OCYXIEHUH, BBICKa3bIBAHMII CBOEro0 MHEHHUS, BBIPA0OOTKH CBOETo
JTUYHOCTHOTO OTHOIIEHUS K M3y4aeMbIM JIMIaM, TPOU3BEICHUSIM XYI0KECTBEHHON JTUTEPATyPHI
Y UCKYCCTBA.

BkiroueHrne B ypOK HUTPOBBIX MPOIEAYp, KOTOpbIE IMOMOTAIOT MOIIEPk,aTh MOTHBAIIHIO
o0yJarommxcs K MOJTy4eHHIO 3HAHUH, HaJTa)KUBAHHIO TIO3UTHBHBIX MEXIIMYHOCTHBIX OTHOIICHUN
B KJIacCe, TOMOTAIOT YCTAHOBIICHUIO JOOPOXKENATEIbHOM aTMOC(EPEI BO BpEMS YPOKa.

- IlpuMeHeHne Ha ypOKE WHTEPAKTUBHBIX (OPM pabOThI, CTUMYIMPYIOIIUX TTO3HABATEIHHYIO
MOTHUBALIUIO 00Yy4aIOIIUXCS.

- [Ipumenenne rpynnoBoil paboTel WM pabOTHl B mapax, KOTOpbIe CHOCOOCTBYIOT Pa3BUTHIO
HaBBIKOB KOMaHHON paOOTHI U B3aUMOJICHCTBUIO C IPYTUMU 00 yJaIOITUMHUCSL.

Beibop u wucmonb3oBaHME Ha YpOKax METONOB, METOAMK, TEXHOJOTHUW, OKa3bIBAIOIINX
BOCIIUTATENbHOE BO3/IEHCTBUE HAa TMYHOCTh B COOTBETCTBHH C BOCIIUTATEIbHBIM UJ1€ATIOM, LIEJIBIO
¥ 331a4aMi BOCIIUTaHUSI.

WuunuupoBanue M TOJAEPKKA HCCIEIOBATEIBCKON NEATENbHOCTH IIKOJIBHUKOB B (opme
BKIIIOUEHUS B YPOK pAa3IUYHBIX MCCIENOBATENbCKUX 3aJaHHM, YTO JaeT BO3MOXKHOCTb
00y4YaroIIMMCS NPUOOPECTH HABBIKM CAMOCTOSTEIIBHOI'O PEIICHUS TEOPETUYECKOW MPOOJIEMBI,
TeHepupoBaHusl U O(OpMIIEHHS COOCTBEHHBIX THIIOTE3, YBAXKUTEILHOTO OTHOIICHUS K UYKUM
UJesiM, TyOJIMYHOTO BBICTYIICHUS, ApTYMEHTUPOBAHUS M OTCTAUBAHUS CBOEH TOUKH 3PEHUS.

- YCTaHOBIIEHHE YBAKUTEIBHBIX, IOBEPUTEIHHBIX, HE()OpMaTIHHBIX OTHOLICHHH MEXKY YIUTEIEM
Y YYCHHKaMH, CO3J]aHHe Ha yPOKaX dMOIMOHAIBHO-KOM(OPTHOH cpembl.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

KonuyecrBo yacos DJIEKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM
Ne i/ (uudposbie)
NPOrpaMMbI Bcero KonTpoabnbie | IIpakTHyeckue
o0pa3oBaTe/ibHbIE
padoTHhI padoThbI
pecypcsl
Paznea 1. HudpoBas rpamMoTHOCTH
11 KomnbroTep - yHHBepcanbHOE YCTPOHCTBO 2
] 00pabOTKM JaHHBIX
1.2 [IporpammHuoe obecrieueHue 2
1.3 KomnbroTepusie cetn 3
1.4 HNudopmarmonHas 6€301acHOCTb 2 2
Uroro no pazneny 9
Pa3nen 2. Teopernueckue 0CHOBbI HH(pOpMATHKH
2.1 [IpencraBienue nHdopmauu B 4 2
KOMIBbIOTEpE
2.2 CucreMbl CUHCIICHHS 4 1
2.3 OCHOBBI anTedphI JIOTUKU 10
24 Komnsrorepnas apupmerrka 5 1
Uroro no pazneny 23
Pa3znen 3. AiropuTMBbI M IPOrpaMMHUPOBaHHE
3.1 BBenenue B mporpaMMupoBaHue 0.5
3.2 BcenoMorarenbHbIe anrOpuTMBI 2
33 YucrieHHbIe METOIbI 2 3




34 AnroputmMbl 00pabOTKH CUMBOJIBHBIX 2 1
JAHHBIX
3.5 ANTOpUTMBI 00pabOTKH MacCUBOB 8 3.5
Hroro no pazneny 24
Paznen 4. UndopMannoHHbIe TEXHOJIOTHH
4.1 O0paboTKa TEKCTOBBIX TOKYMEHTOB 2,5
4.2 AHanmu3 JaHHBIX 3
Hroro no pazneny 11
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 21,5




11 KVIACC

KoanuectBo yacos DJIeKTPOHHBIE
HaunmeHnoBaHue pa3iesioB H TeM
Ne i/ (uugposbie)
NporpaMmabl Bcero Konrtpoasnsbie | IlpakTnueckue
oOpa3zoBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. Teopernueckue 0CHOBbI HH(pOpMATHKH
1.1 Wndopmarus n uHGpopMaIioHHbIe 2.5
IIPOLIECCHI 6
1.2 MonenupoBanue 8 2
Uroro no pazneny 14
Pa3znen 2. AiropuTMBbI M IPOrPaMMHUPOBaHHE
2.1 DneMEeHThI TEOPUH AITOPUTMOB 6 1
2.2 AJITOPUTMBI U CTPYKTYPbI JaHHBIX 13 10
2.3 OCHOBBI 00BEKTHO-OPHEHTHPOBAHHOT O 8 4.5
MPOrpaMMHUPOBaHUS
Uroro o pazneny 27
Pa3znen 3. UndopmanimoHHbIe TEXHOJIOTHH
3.1 KomMmnbroTepHo-MaTeMaTuyeckoe 5 2
MOJIETUPOBaHHE
3.2 ba3bl nanHbIX 7 4
33 Be06-caiithr 7 4
34 KomnsrorepHas rpaduka 5 3.5




3.5 3D-moxaenupoBaHue

Hroro no pazneny

27

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68

36,5




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
n/n Tema ypoka Koan4yecTBo 4acoB Jara DJIeKTPOHHbIE
Bcero Konrpoasbnbie | [IpakTuyeckue | H3y4YeHHs uugposbie
padoThbI padoThl oOpa3oBaTe/ibHbIE
pecypcesl
1 [Tpunnune! paboThl KOMIBIOTEPOB U 1 06.09
KOMITBIOTEPHBIX CUCTEM
2 OnepaTuBHasi, MOCTOSIHHAS 1 07.09
U JOJATrOBpeMeHHas namsTh. KoHTposuieps
BHEIIHUX YCTPOUCTB. [Ipsimoit nocTtyn
K IMaMsITH
3 [IporpamMmmHoOe obecriedeHre KOMIbIOTEPOB, 1 12.09
KOMIIBIOTEPHBIX CHCTEM U MOOUIIBHBIX
YCTPOHCTB
4 CucremHO€ IpOorpaMMHOE 0OecIiedeHHUE. 1 14.09
OrnepaliiOHHBIE CHCTEMBI
5 @aitnoBsie cucteMbl. [IpuHIIUTIBL 1 19.09 https://kpolyakov.spb.ru/
pa3MelieHns U IMeHOBaHus (DaiiioB B
nonroBpeMenHo namsatu. Llladnonst mis
ONMHCaHus rpynmn GaiaoB
6 [IpyHIUIIBI TIOCTPOCHHUS U aNlapaTHbIE 1 21.09
KOMIIOHEHThI KOMITBIOTEPHBIX CETEHl.
CeteBble TPOTOKOJIBI
7 Cetb UnTepuer 1 26.09
8 3akoHogaTesbCeTBO Poccuiickoit @eaepanun 1 28.09
B 00JIaCTH IPOrpaMMHOT0 0OecredeH s U
JTAHHBIX
9 HNudopmarmonnas 6€30mMacHOCTb 1 03.10
10 | Madopmanusi, 1aHHBIC U 3HAHHUS. 1 05.10

HudopMaIimoHHbIE TPOIIECCHI B TPUPOJIE,
TEXHUKE U 00LIeCTBE




11

JBonuHoe konupoBanue. PaBHomepHbIE 1
HEpaBHOMEPHbIE KOAbI. JlekoanpoBaHue
COOOIIEHHH, 3aITMCAHHBIX C ITOMOIIBIO
HEPaBHOMEPHBIX KOJOB

10.10

12

Vcenosue ®ano. [TocTtpoeHne ogH03HAYHO
JIEKOJIMPYEMBIX KOJIOB C TIOMOIIIBIO JIepeBa.
I'pad An. A. Mapkosa

12.10

https://kpolyakov.spb.ru/

13

EnuHUIB 13MEPEeHUsT KOJIMYeCTBa
uHdopmaru. AndaBUTHBIA TOAXOA K
OLIEHKE KOJIMYECTBA MH(POPMALIUH

17.10

14

CucreMnl CUUCIICHUSA

19.10

15

IlepeBo uncen U3 OJIHON CHUCTEMBI
CUMCJICHUS B IPYTYIO

24.10

https://kpolyakov.spb.ru/

16

HBOI/I‘lHaH, BOCbMECpHUYHAaA U
mecTHaanaTepuiHass CACTEMbI CUU CIICHUS,
CBA3b MCXKIY HUMH

26.10

17

Apudmernueckue onepariu B
MO3UIIMOHHBIX CHCTEMAaX CUHMCIICHUS

07.11

18

OcHOBBI anre0psbl JOTMKU

09.11

19

Jlornueckue onepauuu. Tabmuibl
UCTUHHOCTHU

14.11

https://kpolyakov.spb.ru/

20

Jlornueckue BeIpakeHus. Jlornueckue
TOXAecTBa. Jl0Ka3aTebCTBO JIOTHYECKUX
TOXJIECTB C TOMOILBIO TA0IMIl HCTUHHOCTH

16.11

21

[IpakTuueckas paboTa 1o reme
«[TocTpoenue u aHaMM3 TaOIUIl UCTHHHOCTU
B TaOJMYHOM MPOLIECCOPE»

21.11

https://kpolyakov.spb.ru/

22

Jlornyeckue onepanyu v onepamuy Haj
MHO>KECTBAMHU

23.11

23

Jlornyeckue onepanyu v onepamuy Haj
MHO’KECTBaAMH

28.11

24

3aKOHBI anreOphl JIOTUKH. DKBUBAJICHTHBIC
npeo0pa30BaHUsI JIOTUYECKUX BRIPAKEHU I

30.11




25 | Jloruuyeckue 3IeMEHTHhl B COCTaBe 1 5.12
KOMIIBIOTEPA
26 | Tpurrep. CymmaTtop. MHOrOpa3psiAHbIN 1 7.12
CyMMaTop
27 | IlocTpoeHune cxemM Ha JTOTHYECKUX 1 12.12 https://kpolyakov.spb.ru/
3JIeMEeHTaxX. 3aMuCh JIOTHYECKOTO
BBIPAKEHUS 110 JIOTHYECKON CXeMe
28 | IlpencTaBieHue LENbIX YUCET B TaMSTH 1 14.12
KomnbroTepa. OrpaHM4EeHHOCTh AMana3oHa
YUCeJ IPU OrpaHUYEHUH KOJIMYECTBA
pa3psnoB. IlepenonHenue pa3psiHON CETKU
29 | be33HakoBbIE U 3HAKOBBIE JaHHEBIE. 1 19.12
3HAKOBBIM OMUT. [IBOMYHBIN
JOTIOJTHUTEIIBHBINA KOJ] OTPUIIATEIbHBIX
quCcell
30 | IToOuTOBBIC IOTUYECKUE OIIEPALIIH. 1 21.12
Jlornueckuit, apupmerndeckuii u
UKJIMYECKUH CIIBUTH
31 | llIudpoBanue c MOMOIILIO TOOUTOBOK 1 26.12 https://kpolyakov.spb.ru/
onepanuu «uckioyvaromee MJIM»
32 | IlpencraBineHue U XpaHEHUE B IaMATH 1 28.12
KOMITBIOTEPA BEIIECTBEHHBIX YHCE
33 | AHanu3 aIropuTMOB 1 09.01
34 | Tumbl IEpEMEHHBIX B A3bIKE 1 11.01
IPOrpaMMUPOBAHMS
35 | OOpaboTKa LEeNbIX YUcen 1 16.01
36 | OOpaboTKa BEIICCTBEHHBIX YHCEI 1 18.01
37 | BerBienus. ClnoxKHbI€ yCIOBUSA 1 23.01
38 | Huxkisl ¢ ycioBueM 1 25.01
39 | ukisl IO IEPEMEHHOM. 1 30.01 https://kpolyakov.spb.ru/
B3anMo3aMeHs1eMOCTh pa3InyHbIX BUIOB
LIUKJIOB
40 | ObpaboTKa HATYpaJHHBIX YHCEIN C 1 1.02

HUCIIOJIBb30BaHHUECM ITHMKJIOB




41

O6paboTKa JaHHBIX, XpaHAIMXCS B (haraax

6.02

42

[Toanporpammebl (porieaypsl U QYHKITUHN)

8.02

43

[TonmporpaMmsl (poreaypsl U (pyHKITUN)

13.02

44

[IpakTueckas paboTa 1o reme
"PexypcuBHBIE TOATIPOrpaMMBI"

UG (TN (S U,

15.02

45

YuciaeHHbIE METOABI

20.02

https://kpolyakov.spb.ru/

46

[IpakTnueckas paboTa 1o reme
«[TpnbnmmkEHHOE BEIYUCIICHHE JJTUH KPUBBIX
¥ Ttomaaei puryp»

0,5

22.02

47

O06paboTKa CUMBOJILHBIX JaHHBIX.
AnroputmMbl 00pabOTKH CUMBOJIBHBIX CTPOK:
MOACYET KOJIMYECTBA MMOSIBICHUN CUMBOJIA B
CTpOKE

27.02

48

Anroputmbl 00pabOTKH CUMBOJIBHBIX CTPOK:
MIOUCK MOCTPOKH BHYTPH JaHHOU CTPOKU;
3aMEHa HallJeHHOW MOJACTPOKH Ha JPYTYIO
CTPOKY

29.02

49

MaccuBbl ¥ MOCIEA0BaTENbHOCTU YUCEN.
[Ipaktuyeckas padota o Teme "3anoaHeHne
MaccuBa"

0.5

05.03

https://kpolyakov.spb.ru/

50

O0001mEHHBIC XapaKTEPUCTUKN MacCHBA

07.03

51

JIMHENHEBIN ITOMCK 3aJaHHOr0 3HAYECHUSA

B Maccuse. [IpakTudeckas pabora mo teme
"JInHEeNHbBII MOMCK 3aaHHOI0 3HAYECHUS

B Maccuse"

0.5

12.03

52

[IpakTuueckas padota no reme "Ilonck
MHHHMMAaJIbHOIO (MaKCHMaJbHOT'0) JIEMEHTa
B YMCJIOBOM MaccuBe"

0,5

14.03

53

CopTupoBKa OJJHOMEPHOT'O MAaCCHBA.
IIpocThie METOBI COPTUPOBKH.
[Ipaktuueckas padota no teme "[Ipocteie
METO/Ibl COPTUPOBKH MaccuBa"

0.5

19.03

54

JIByMepHbI€ MacCHBBI (MaTpPUILbI)

21.03

55

Anroputmbl 00pabOTKN MaTpHUIL

02.04




56 | Pemrenue 3amau aHainm3a JaHHBIX 1 04.04
57 | CpenctBa TEKCTOBOTO MpoIeccopa 1 09.04
58 | KomnbrorepHast BEpPCTKA TEKCTa 1 11.04
59 | Ilpaktuueckas pabota mo treme "BépcTka 1 0,5 16.04 https://kpolyakov.spb.ru/
JIOKYMEHTOB C MaTeMaTH4EeCKUMHU
dopmymnamu"
60 | MHCTpyMEHTBI peneH3upOBaHMS 1 18.04
61 | Ilpaktuyeckas paboTa 1o Teme 1 0,5 23.04
"MHorocTpaHu4YHbIE JOKYMEHTHI"
62 | O6naunsie cepBuchl. KoiektuBHas paboTa 1 0.5 25.04 https://kpolyakov.spb.ru/
¢ nokymeHTaMu. [IpakTueckas padoTa o
teme "KomnexktuBnas pabora
C TOKyMeHTamu'"
63 | AHanu3 JaHHBIX C OMOIIBIO 3JIEKTPOHHBIX 1 30.04
TabJIHI
64 | Ilpaktuyeckas pabota o teme "AHanus 1 1 02.05
JAHHBIX C TIOMOIIBIO 3JIEKTPOHHBIX Ta0mI"
65 | Jlunuu tpenna. [Ipaktuueckas pabota mo 1 0.5 07.05
teme "Ilonbop nmuHuM TpeHaa,
IIpOrHo3uposanue”
66 | Ilon6op mapametpa. [IpakTuueckas pabora 1 0.5 14.05
1o Teme "YncneHHoe penieHne ypaBHEHUH ¢
IOMOUIBIO o00pa napamerpa"
67 | OnTuMM3aLUs KaK IOMCK HAUITY4IIEero 1 0.5 16.05
peleHus B 3aJaHHbIX YCIOBHUSX.
[IpakTueckas pabota o reme "Pemienue
3aJja4 ONTHUMHU3ALUHU C TOMOILBIO
AJICKTPOHHBIX Ta0 M1l
68 | PezepBHOE Bpemsi 1 21.05
OBIIEE KOJIMYECTBO YACOB I10 68 10.5

ITPOTPAMME




11 KVIACC

Ne Tema ypoka KoJsinuecTBo 4acoB Mara DJIeKTPOHHbIE
n/n Bcero Kourpouasbnsie | IlpakTnyeckue | H3ydeHHs nu(ppoBbIE
padoThI padoThI oOpa3oBaTe/bHbIE
pecypchbl
1 KomnuectBo nndopmanuu 1 06.09
2 AJITOPUTMBI CHKATHUS JAHHBIX 1 07.09
3 Anroput™m Xadmana 1 12.09 https://kpolyakov.spb.ru/
4 Anroputm LZW 1 14.09
5 CkopocTb nepefaun JaHHbIX 1 19.09
6 [ToMexoycToitunBbIC KOJbI 1 21.09
7 Mopenu 1 MoeIpoBaHue 1 26.09
8 I'padwr 1 28.09
9 Pemenue 3amau ¢ moMmomnibio rpagos 1 03.10 https://kpolyakov.spb.ru/
10 | JdepeBps 1 05.10
11 | CpencrBa HCKYyCCTBEHHOI O MHTEJIEKTA 1 10.10
12 | ®opmanm3anus DOHATUS AT OpUTMA. 1 12.10
Mamwuna TrropuHTa Kak YHUBEpCcaJbHas
Mozenb BeruuciaeHui. Tesuc Yépua—
TeropuHra
13 | Mammna I[locta 17.10
14 | HopmanbHble anropudmbel MapkoBa 19.10
15 | AnropuTMHYECKH HEpa3pelIMMbIe 3a1a4H. 24.10
3anauda ocraHoBa. HeBO3MOXXHOCTH
aBTOMATHYECKOM OTJIaJKU IPOrpamMmm
16 | C10XHOCTb BBIYHUCIEHUN 1 26.10
17 | Ilouck mpoCTHIX YKMCEN B 3aIaHHOM 1 07.11 https://kpolyakov.spb.ru/
JIMaIa30He C MOMOIIBIO AJITOPUTMA «PELIETO
DpaTtocheHay
18 | Ilpaktuueckas padora no teme "Peanuzarus 1 1 09.11

BBIYMCIICHUN C MHOTOpa3psAHbIMU YHucIaMu"”




19

CrnoBapu (accollMaTUBHBIE MACCHUBHI,
otoopakeHus). Xami-tadmuiel. [ToctpoeHue
an(aBUTHO-4aCTOTHOTO CIIOBaps IS
3aJIaHHOT'O TEKCTa

14.11

20

[Ipaktnueckas pabota o reme "[locTpoeHue
an(aBUTHO-4aCTOTHOTO CIIOBAPS IS
3a/IaHHOT0 TEKCTA"

16.11

21

Beruncnenne apupmMeTHIeCKOro BhIPak CHHS,
3aIMCaHHOTrO B MOCTPUKCHON hopme

21.11

22

[IpakTuueckas paboTa 1o reme
"Beraucienue apupmMeTHIecKoro
BBIPAKEHUS, 3aITMCAHHOTO B TOCT(UKCHON

dhopme"

0,5

23.11

https://kpolyakov.spb.ru/

23

[IpakTuueckas paboTa 1o reme
"Ucnonb3zoBanue ouepenn”

0,5

28.11

https://kpolyakov.spb.ru/

24

HepeBbs. Peanuzanus nepesa ¢ HOMONIbIO
CCBUIOYHBIX CTPYKTYD. J|BOM4HBIE
(Obunapusble) nepebs. [locTpoeHue nepeBa
JUIS 3a/IaHHOT'0 apu (PMeTHYecKoro
BBIPAKECHUS

30.11

25

[Ipaktuueckas paboTta o Teme
"Ucnonp3oBanue 1epeBbEB ISl BEIUUCICHUS
apudMeTnuecKkux BbIpaxeHuil"

0,5

5.12

26

PekypcuBHBIE alTOpUTMBI 00X0/1a IepeBa.
Hcnonp3oBaHue cTeKa U OYePear IS
0o0xoJ1a gepeBa

7.12

27

Aunroput™msl Ha rpadax. [Toctpoenue
MHUHHUMAJIbHOI'O OCTOBHOI'O J€PCBa
B3BCHICHHOI'O CBA3HOI'O
HEOpPHEHTUPOBAHHOr O rpada

12.12

28

O6xon rpada B riyobuny. O6xox rpada
B IIHPUHY

14.12

https://kpolyakov.spb.ru/

29

Anroputm JleKCTpHI.

19.12

30

Anroputm @uoinga—Yopania

21.12




31 | 3agaym, pemaeMbie C MOMOIIBIO 26.12
JUHAMHYECKOTO MPOrpaMMHPOBAHUS:
BBIYUCIICHUE PEKYPCUBHBIX (DYHKITHI

32 | Ilpaktuueckas padora no teme "l[loacuér 0,5 28.12
KOJIMYECTBA BAPUAHTOB C MTOMOIIIHIO
JUHAMHUYECKOTO TPOrpaMMUPOBaHUs"

33 | 3agauu, pemiaeMbie C MOMOIIBIO 09.01
JTUHAMHUYECKOT0 TPOrpaMMHUPOBAHUS: 3a/1aun
ONTUMU3ALIUU

34 | TlonsaTue 06 0OBEKTHO-OPUEHTUPOBAHHOM 11.01
IPOrpaMMHPOBaHUU

35 | O0bekThl 1 Kinacchl. CBOMCTBA U METOBI 16.01 https://kpolyakov.spb.ru/
00BEKTOB

36 | OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3 18.01

37 | Ilpaktuueckas padbora 1o Teme 0,5 23.01
"Ncnonp30BaHKe TOTOBBIX KJIaCCOB
B nporpamme"

38 | Pa3zpaboTka mporpamMm Ha OCHOBE OOBEKTHO- 25.01
OPUEHTHPOBAHHOTO IMOJIX0/1a

39 | Ilpaktuueckas padota "Pa3zpaboTka npocToit 0,5 30.01
MPOrpaMMbl C KCIOJIb30BAHUEM KJIaCCOB"

40 | IIpaktnueckas padota o reme "Pa3zpaboTka 0,5 1.02
HepapXuu KjaaccoB"

41 | Cpenpbl ObICTpOI pa3pabOTKU MPOrpamm. 6.02
[IpoexTupoBanue nHTepderica moab30BaTENs

42 | Dranel KOMIBIOTEPHO-MATEMATHYECKOTO 8.02
MOJIEJIM POBAHHUS

43 | AuckpeTu3anus Ipyu MaTeMaTHYECKOM 13.02
MOJIETTMPOBAaHUH HEMIPEPHIBHBIX MPOIECCOB.
MoaenupoBaHue JABUKECHUS

44 | MopenupoBaHHU€e OMOJIOTMUYECKUX CHCTEM. 0.5 15.02 https://kpolyakov.spb.ru/

[IpakTrueckas pabora 1o reme
"MopenupoBaHue OMOJIOTMYECKUX CHCTEM "




45 | MareMaTH4€eCKHAE MOIEIIN B DKOHOMUKE. 20.02
BrerancnuTenbHbie 9KCITEPUMEHTHI
C MOJIETISIMU
46 | KommbroTepHOE MOJICIIMPOBAHUE CUCTEM 22.02
yIpaBlICHUS
47 | TabnmuHble (peNsIUOHHBIE) 0a3bl JaHHBIX 27.02
48 | Ilouck, copTupoBKa ¥ (PUIbTPALMSI JaHHBIX. 29.02
3anpochl Ha BBIOOPKY JTaHHBIX. 3aIPOCHI
c mapameTpamu. Beraucnsemble momis
B 3aIIpocax
49 | IIpakTuueckas pabota no teme "Padora 0,5 05.03
C rOoTOBOI 0a30l naHHBIX"
50 | MHororabauuHbie 0a3bl JaHHBIX. TUIIBI 07.03
CBsI3eH Mexy Tabymuamu. BHEIHUNA KiTroY.
[enoctHOCTB 6a3bI JAaHHBIX
51 | Ilpaktuueckas padora mo teme "Pa3paboTka 0,5 12.03
MHOTOTa0TMYHOMN 0a3bl TaHHBIX"
52 | 3ampockl K MHOTOTaOJIMIHBIM 0a3aM JTaHHBIX 14.03
53 | Ilpaktuueckas paboTa no Teme "3anpocsl 0,5 19.03
K MHOroTa0JIM4yHO# 0a3e maHHbIX"
54 | TlonsTue 0 cepBEPHON M KJIMEHTCKON 4acTAX 21.03 https://kpolyakov.spb.ru/
caiita. TexHonorus «KJIMeHT — CEpPBEP», €€
JIOCTOMHCTBA U HEJIOCTATKH
55 | OcHogsr s361ka HTML 02.04
56 | Ilpaktuueckas padota o reme "Co3nanue 0,5 04.04
TEKCTOBOH BEO-CTpaHUIIBI"
57 | Ilpaktuueckas padota o reme "Co3nanue 0,5 09.04
BEO-CTPaHUIIBI, BKIIFOUAIOIICH
MYJIbTUMEIUMHBIE O0BbEKTHI (PUCYHKH,
3BYKOBBIC JJAaHHBIC, BUI€0)"
58 | OcHoBbI KackagHbIX Tabun crrteit (CSS) 11.04
59 | ®opmbl HAa BEO-CTpaHUIIE 16.04
60 | IIpaktuueckas pabota o teme "O6padoTka 0,5 18.04 https://kpolyakov.spb.ru/

JTaHHBIX popm"




61

BBox n300pakeHHi ¢ UCITOIb30BAHHEM
Pas3IMYHBIX HU(POBBIX YCTPOMCTB.
[IpakTueckas pabota no teme "OOpaboTka
1ndpoBbIX hoTtorpaduii”

0.5

23.04

62

Peryms. Pabota ¢ obnactsamu. @uiabTpsl.
[IpakTuueckas pabota o reme "Petyuib
1 poBbIxX hoTtorpaduii”

0.5

25.04

63

MHorocnoiinbie n300pakeHus. TekcToBbIe
cion. Macka cios1. Kanansl. Coxpanenue
BbIJICJICHHON 00J1acTu

30.04

64

[ToaroToBKa MIUTIOCTPALIHA JIJIs1 BEO-CAlTOB.
[IpakTHueckas pabota 1o Teme
" AHUMUPOBaHHbIE U300paXeHUs"

0.5

02.05

https://kpolyakov.spb.ru/

65

Bexropnas rpaduka. Bexkropuzanus
pPacTpOBBIX U300 paKEHUH

07.05

66

[TpuHIUTIBEI TOCTPOCHUS U PEIAKTUPOBAHUS
TPEXMEPHBIX MOJIENIEN

14.05

67

[IpakTnueckas padota no reme "Coznanue
IIPOCTHIX TPEXMEPHBIX Mo e

16.05

https://kpolyakov.spb.ru/

68

Cetounble Mozenu. MaTtepualibl

21.05

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68

18




IPOBEPSIEMBIE HA EI'D I1IO UH®OPMATHUKE TPEBOBAHUS K
PE3VJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOI'PAMMBI CPETHEI'O OBILIEI'O OBPA30OBAHMUS

Kona
NMPoBePsSieMOro
TpeGoBaHMsI

IIpoBepsiemble TPeOOBAHMA K NPeIMETHBIM Pe3yJbTAaTaM 0CBOCHUS
OCHOBHOI 00pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero 001ero
oOpazoBaHmusi

1.

3namo (nonumamo)

1.1

[TonnmaHre OCHOBHBIX MPHUHIUIIOB YCTPOWCTBA M (DYHKIIMOHHPOBAHHUS
COBPEMEHHBIX CTAallMOHAPHBIX 1 MOOMJIBHBIX KOMIIBIOTEPOB; TE€HACHIINH
Pa3BUTHUS KOMIIBIOTEPHBIX TEXHOJIOTMH; BiaJeHUE HaBbIKaMHU PabOTHI C
ONlEpPallMOHHBIMU CHUCTEMaMH M OCHOBHBIMH BHJAaMH IIPOrPaMMHOIO
obecrieueHus Ay pelIeHHs y4eOHBIX 3aJady 1O  BBIOpaHHON

Clicouajaru3alnnu

1.2

Hanuuue npeacraBineHuil o 06a30BbIX NPUHIUIAX OpraHu3alud U

(YHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX CETEN

1.3

ITonnmaHue OCHOBHBIX IPUHOUIIOB JUCKPCTU3AIMU PA3JIMYHBIX BHUAOB

uH(bopMauu

1.4

[TonumaHnue 0a30BBIX AJITOPUTMOB OOPAOOTKM YMCIOBOM M TEKCTOBOM
uHbopManuu (3aluch YWCEI B IO3MIIMOHHOW CHCTEME CUHCIICHWS,
JETUMOCTD 1EJIBIX YUCelT; HaXOXKESHNE BCEX MPOCTHIX YHCEI B 3aJaHHOM
nuana3oHe; o00paboTKa MHOTOpPA3pSAOHBIX IENbIX YHCEN; aHau3

CUMBOJIBHBIX CTPOK H prrI/IX), AJITOPUTMOB ITOMCKA U COPTUPOBKH

1.5

3HaHue (PyHKIMOHAIBHbIE BO3MOXXHOCTH HHCTPYMEHTAJIBbHBIX CpPEICTB

cpenbl pa3padoTKu

1.6

BnageHue OCHOBHBIMHU CBEICHHUSIMH O bazax JaHHbIX, UX CTPYKTYpPC,

cpeacTBax CO3aAaHuA U pa6OTBI C HUMHU

1.7

ITonumanue BO3MOYKHOCTEN " OrpaHUYECHUU TEXHOJIOTUU
HUCKYCCTBEHHOTO MHTEUIGKTA B Pa3MYHBIX 00JacCTAX; HaIU4IUE
MPECTaBICHU 00 WCIOJIb30BaHUW MH(GOPMAIIMOHHBIX TEXHOJIOTHH B

pa3IMyYHBIX MPOo(hecCHOHATBHBIX cepax

1.8

Branenne TeopeTHYECKHM anmnapaTtoM, MO3BOJSIONIMM OCYUIECTBIATh
IIPECTABJICHHUE 3aJaHHOI0 HATYPAJIIBHOIO YUCJA B PAa3IMYHbBIX CUCTEMAX
CUHCTICHHSI;, BBINOJHATH MPEOOPa30OBaHMS JIOTUYECKUX BBIPAKEHUH,
UCTIOJIB3YsI 3aKOHBI aNreOphl IOTUKH; ONMPENENsATh KpaTdyalliuid myTh BO
B3BEIIEHHOM rpadeé W KOJIMYECTBO TyTed MEXAY BEepUIMHAMH

OPHEHTHPOBAHHOT'O AI[UKIMYeCKOTo rpada




Ymemo

2.1

YMeHHe HCIOoIb30BaTh KOMIIBIOTEPHO-MATEMATUYECKUE MOZIEIU UL
aHanM3a 00BEKTOB U MPOLECCOB: POPMYITUPOBATH 11€JIb MOJICITUPOBAHMUS,
BBIIIOJIHATH QHAJIU3 PE3yJIbTATOB, MOJYYEHHBIX B XOJ€ MOAECIMPOBAHUS;
OLICHUBATh AaJICKBAaTHOCTh MOJIENH MOICIUPYEMOMY OOBEKTY WU
MpOLIeCCy; MPEACTABIATh PE3YIbTAaThl MOACITUPOBAHUS B HArJSIHOM

BUJE

2.2

YMeHue kiaaccu@uUUpoBaTh OCHOBHBIE 3aJadyM aHalW3a JaHHBIX
(mporHoszupoBanue,  Kinaccuukamums, — KiIacTepusalus, — aHaJIH3
OTKJIOHEHUH ); TOHUMATh MOCJIEI0BAaTEIHOCTh PEIIEHNUS 3a7a4 aHalInu3a
JaHHBIX: COOP MEPBUYHBIX JaHHBIX, OYMCTKA U OL[EHKA KayecTBa JaHHbBIX,
BbIOOp W (WMJIM) TIOCTPOEHHE MOJAENH, Mpeodpa3oBaHUe HdaHHBIX,

BHU3YyaJIN3alluA JaHHbIX, MHTCPIIpETAllUA PE3YJIbTATOB

2.3

YMenue  omnpenensith  MHPOPMAUMOHHBIE  O0BEM  TEKCTOBBIX,
rpaguueckux ¥ 3BYKOBBIX JIaHHBIX TMPU 3aJaHHBIX [apaMeTpax
JUCKPETU3allUU. YMEHUE ONpENesiTh CPEIHIO CKOPOCTh Iepenayu
JaHHBIX, OIICHMBATh M3MEHEHHE BPEMEHU Nepeqadyd MNP H3MEHEHUH

UH(GOPMAITMOHHOTO 00bEMA JAaHHBIX U XapaKTEPUCTUK KaHala CBS3H

24

YMeHue CTpouTh KO, 00eCHEeYMBAIONIMN HAUMEHBIIYIO BO3MOXKHYIO

CPEAHIOIO JUIMHY COOOIIEHUS TPH U3BECTHON 4acTOTE CHMBOJIOB

2.5

YMeHHEe HCIONAb30BaTh IPHU PEIIEHUM 3a7ad CBOKCTBA IO3UMLMOHHOMN
3allMCH YHCEJN, alrOPUTMblI MOCTPOCHHMS 3alIMCH YHMCIa B MO3UIIMOHHOMN
CHUCTEME CUMCJICHUS C 33JIaHHBIM OCHOBAaHHMEM U MOCTPOCHUS YHCia MO
CTPOKE, COJEpJKallled 3aluch 3TOr0 YUCIa B IO3UIIMOHHOM CHCTEME
CUMCJIEHUS €  3aJaHHbIM  OCHOBAaHUMEM; YMEHHE  BBINOJHATH

apI/I(bMeTI/ILICCKI/Ie OIIcpanru B IIO3UIUOHHBIX CUCTEMAX CHHUCIICHUSA

2.6

YMeHue CTpouTh JIOTHYECKOE BBIPAKEHHUE B JIU3BIOHKTUBHOW U
KOHBIOHKTHBHOW HOpPMaJbHBIX (QopMax 1o 3aJaHHOW TalmuIile
UCTUHHOCTH, HCCJIEeNOBaTh 00JacTh MCTUHHOCTU BBICKA3bIBaHUS,

COoACPIKAUICTO IICPEMECHHBIC; pCIIATh HECIIOXKHBIC JIOTUYCCKUC YPABHCHU A

2.7

YMeHue pemars aarOpuTMHUYECKUE 3a]ayd, CBS3aHHBIE C aHAIU30M
rpadoB (3a1a4ul MOCTPOCHUSI ONTUMAJILHOIO IMYyTH MEXIY BEpIIMHAMU
rpada, onpeneneHus KOIMYECTBA Pa3IMYHBIX IyTeH MEXIY BepIIMHAMU

OPHEHTUPOBAHHOTO AITUKIIMYECKOro rpaga)

2.8

VYMeHune ucrnonb30BaTh A€PEBbs IPU AHAINU3E U TIOCTPOECHNUH KOJOB U I
IpPEACTaBICHUS apUPMETHUUECKUX BBIPAKEHUH, MpPU pEIICHUU 3a]ad

IIOMCKa U COPTUPOBKH; YMEHHE CTPOUTH JIEPEBO MIPHI IO 3aJaHHOMY




aIrOpUTMY; pa3pabaTbhiBaTh U 00OCHOBBIBATH BBIUIPBILMIHYIO CTPATErHIO

UTPbI

2.9

YMeHue aHaluM3upoBaTh ANTOPUTMBI C HCIOJB30BAHHEM TaOJHIl
TPAaCCUPOBKH; OMPENEITh 0€3 UCIOIb30BAHUS KOMITBIOTEpA Pe3yIbTaThI
BBITIOJTHEHUS HECIIOKHBIX MTPOT'PAMM, BKITFOYAIOIINX [TUKIIbI, BETBJICHUS U

noanporpaMmel, Ipy 3aJaHHBIX UCXOAHBIX JaHHBIX

2.10

YMeHue ompenensTb CIOKHOCTh M3y4aeMbIX B Kypce 0a30BBIX
aJIrOPUTMOB (CYMMHPOBAHME JIEMEHTOB MAacCUBA, COPTUPOBKA MacCHBa,
nepeOOpHbIE aJIrOPUTMBI, JBOMYHBIM MOMCK) U NPUBOJUTH IPUMEPHI
HECKOJIbKUX QJITOPUTMOB pa3HOM CIOXKHOCTH ISl PEUICHUS OJHOMI

3aJa4uu

2.11

Brnanenue yHHMBEpCAaJIbHBIM S3BIKOM MPOrPAMMHPOBAHUSI BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), mpencraBiieHusiMu 0 0a30BbIX
TUTIAX JAHHBIX U CTPYKTYpax JIaHHBIX; YMEHHUE UCIIOIb30BATH OCHOBHBIE
VOPABISIIONINE  KOHCTPYKIMU;  YMEHHE  OCYIIECTBJIATH  aHAJH3
NPEIJIOKEHHOW  TPOrpaMMBL:  ONPENENsATh  Pe3yNbTaThl  PabOTHI
MPOrpaMMBbI MPU 33JJaHHBIX UCXOIHBIX JAaHHBIX; ONMPEALNATh, IPU KaKUX
UCXOJIHBIX JaHHBIX BO3MOXKHO TIONy4Y€HHE YKa3aHHBIX pPE3yJIbTaTOB;
BBISIBJIATH JAaHHBIC, KOTOpbIE MOTYT NPUBECTH K OIMHMOKEe B pabote
nporpaMmbr;  (OpMyIHpOBaTH  MPEIJIOKEHHS IO  yIy4YIICHHIO

MPOrpaMMHOT0 KOJa

2.12

VYMeHue peanr30BbIBaTh Ha BBIOpAaHHOM Ui HM3y4YEHUS  S3bIKE
nporpaMMupoBaHus Beicokoro ypoBHs (Ilackans, Python, Java, C++, C#)
TUIIOBbIE aJIr OpUTMBI 00paboTku qucel, YHCJIOBBIX
MIOCJIEIOBATENbHOCTE M MacCHUBOB: IPEJCTaBICHUE 4YHCIA B BHJE
Habopa TMPOCTBIX COMHOXHTENEH; HaXOXJIEHHE MaKCHUMaJbHOU
(MUHMMaNBHON) UQPHI HATYpPaJIbHOI'O YHMCJIA, 3aIIMCAHHOIO B CHCTEME
CUMCJICHMsI C OCHOBaHMEM, He mpeBbplaromM 10; BblUKCICHUE
00O00OIIEHHBIX XapaKTEPUCTHK 3JIEMEHTOB MacCHUBa MJIM YHCIOBOH
II0CJIEZI0BATEIbH OCTH (cymMmBl, HPOU3BEACHUS CpenHero
apu(MeTn4ecKoro, MHUHUMAJIBHOIO M MAaKCHUMaJBHOI'O 3JIEMEHTOB,
KOJIMYECTBA 3JIEMEHTOB, YJOBJIETBOPSIOIIMX 33aJaHHOMY YCJIOBHIO);
COPTUPOBKY 3JIEMEHTOB MAaCCHBA; YMEHHUE UCIIOIb30BaTh B IIPOrpaMMax
JAHHbIE PA3JMYHBIX THUIIOB C Y4E€TOM OrpaHMYEHUH Ha JMANa3oH MX
BO3MOXKHBIX 3HAQUYEHUN, MPUMEHSATh MpPU PELIEHUHM 3aJad CTPYKTYpPhI
JaHHBIX (CIMCKH, CJIOBapH, CTEKH, OUYEpeNnHd, JIepeBbs); MPUMEHSThH
CTaHJapTHBIE U COOCTBEHHBIE MOAIPOTrpaMMBI 1J11 00pabOTKU YHCIOBBIX

JTAHHBIX ¥ CAMBOJIbHBIX CTPOK; UCIOJIB30BATh MPHU Pa3paboOTKe MporpaMm




OMOIMOTEKU MOANPOrpaMM; YMEHHE MCIOJb30BaTh CPENCTBA OTIIAJIKU

IporpamMm B Cpefie MPOrpaMMUPOBAHUS

YMmenue HCIIOJIB30BAaTh QJICKTPOHHBLIC Ta6J'II/II_IBI JIIA aHaJIu3a,

NpeACTaBIeHUs U 00pabOTKM JaHHBIX (BKJIIOYAs BHIOOP ONMTHMAIBHOIO

2.13 pelieHusi, moaAdop JIMHUU TPEHNa, PelIeHUe 3a/lad MPOTHO3UPOBAHUA);
YMEHUE HCHOJIb30BaTh TaOJM4YHbIE (peNsAlMOHHbIE) O0a3bl JaHHBIX H
CIIPaBOYHBIE CHCTEMBI
YMeHne OpraHu30BBIBATH JTHYHOEC WH(OPMAIIMOHHOE MPOCTPAHCTBO C
514 WCIOJIb30BAaHUEM  PA3JMYHBIX  CPEACTB  IU(MPOBBIX  TEXHOJOTHUH;

NOHUMaHHE BO3MOXXHOCTEH IHM(POBBIX CEPBHUCOB T'OCYAAPCTBEHHBIX

ycIIyT, UM POBBIX 00pa30BaTEIbHBIX CEPBUCOB




HEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMbIX HA
EI'S 10 THO®POPMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1

[MudpoBas rpaMOTHOCTH

1.1

OcHOBHEIE TCHACHIIMU Pa3BUTUA KOMIIBIOTCPHBIX TEXHOJIOTHIl.
HapaJ'IJ'IeJ'II)HI)Ie BBIYMCIICHUA. MHoronpoueccopHHe CHCTCMBEI.
PaCHpe}IeHéHHBIe BbIYUCIIMTCIBHBIC CHCTEMBI U o6pa60TKa 0O0JIBIINX

JAaHHBIX

1.2

[IpuHIMIIBI TOCTPOCHUS U anilapaTHbIE KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH.
CeteBbie nporokoiibl. Ceth WMuTepHer. Anpecauusi B cetu WHTEpHeT.
[IpoTokonsl cteka TCP/IP. Cucrema nomeHHbix UMEH. Paznenenue [P-cetn

Ha MOACETU C MOMOIIBIO MaCOK MOJiceTel

1.3

daiinosas cucrema. [louck B ¢aiinoBoit cucreme. [IpuHIMNIBI pa3MeIieHUS
U uMeHOBaHus (ailyioB B JjoiroBpeMeHHod mnamstu. [llaGmoHbl 1s

OIHMCaHMsI TPy (aitioB

1.4

CKOpOCTI) nepcaauyn AJaHHBIX. 3aBHCHUMOCTH BpEMCHHU II€pcaadyu oOT

MH(OPMAITMOHHOT0 00bEMA JaHHBIX U XapaKTEPUCTHUK KaHala CBA3H

1.5

HIudpoBanue naHHbIX. CHUMMETpUYHBIE W HECHMMMETPUYHBIC IIU(PBHL.
HIudpsr npoctoit 3amensl. udp Llesaps. udpp Buxenepa. Anroputm
nmdposanus RSA

1.6

Kozpl, mo3Bosstonme oOHapyKUBATh U UCIIPABJIATH OMMOKH, BOSHUKAIOIIUE
npu nepegade pAaHHbIX. PaccrossHme Xommubra. KoawpoBanue ¢

noBTopenueM 6utoB. Konbr Xammunra

TeopeTnueckue 0CHOBBI HH(POPMATUKH

2.1

I[BOI/I‘IHOC KOIUPOBAHUC. PaBHOMepHI)IC U HCPABHOMCPHBLIC  KO/BI.
I[eKOI[I/IpOBaHI/Ie COO6H.[CHHI>1, 3allMCAHHBIX C IIOMOIILIO HEPABHOMCPHBLIX
kojgoB. YcaoBue daHo. HOCTpOGHI/Ie OIHO3HAYHO ACKOIAUPYCEMBIX KOJOB C

MOMOIIIBIO IepeBa

2.2

Teopernyeckue MOAXOMbI K OIEHKE KoiuuecTBa MHMOpPMAUu. EIXUHHIIBI
HU3MepeHus: KoimdyecTBa WH(popMmanuu. AnpaBUTHBIH TOAXOM K OIICHKE
KoJMuecTBa MH(GOpMaNuK. 3aKOH aJJUTUBHOCTH HHpopManuu. Dopmyna

Xaprmu. UHpopmanwust u BepositTHocTh. Popmyina [lleHHOHA

23

Cucremsl cumcinenus. Pa3BEpHyTas 3amuch IETbIX W JPOOHBIX YUCEN B
HO3UIIMOHHON crucTeMe cunciaeHusa. CBOMCTBA MO3UIIMOHHOMN 3allUCH YUCIIA:

KOJIMYECCTBO I_[I/I(I)p B 3allucCH, MPU3HAK ACIMMOCTH 4YUCJIa Ha OCHOBAHUC




CUCTEMbl CUUCIEHHA. ANTOpUTM IepeBoja Lejaoro uucina u3 P-udnoi
CUCTEMbl CUUCJIEHUS B JECATUYHYIO. AJFOPUTM I€peBoAa KoHedHou P-
UYHOM JpoOu B JECATUYHYIO. ANTOPUTM MEpeBOja IEJIOro 4ucia U3
JECATUYHOM cucTeMbl cuuciaeHuss B P-uunyro. IlepeBong KoHeuHOM
necaTuyHod  npobu B P-uunyro. JIBomuHas, BoOcbMepUUHas U
HIECTHAALIATEpUYHAsl  CHUCTEMBl  CUMCIICHUS, CBSI3b MEXKJAY HHMM.

ApI/I(bMeTI/I‘IeCKI/IC Ornepamnru B IMMO3UIIUOHHBIX CUCTEMAX CUNCIICHUA

2.4

TpOI/I‘-IHaSI YPAaBHOBCHICHHAd CHUCTEMa CUUCIICHUS. I[BOH‘IHO-I[GCSITI/I‘-IHB.SI

cucreéMa CHUCIICHUA

25

Konuposanue tekcroB. Konmupoka ASCII. OnHoOaliTHBIE KOAMPOBKHU.
Crangapr UNICODE. Koauposka UTEF-8. Onpenenenne

nH(POpPMAITMOHHOTO 00bEMA TEKCTOBBIX COOOIIIEHUI

2.6

KonupoBanne wu3obpaxenuii. OneHka UH(GOPMAIMOHHOTO 00bEMA
rpaduyecKkrX JaHHBIX MPH 33JaHHBIX Pa3pelIeHUH U INIyOUHE KOAUPOBAHUS
ugera. [{setoBrie Mmonenu. KonupoBanue 3Byka. Ouenka nHGOPMAIIMOHHOTO
00BéMa 3BYKOBBIX JAaHHBIX HPU 3aJaHHBIX YaCTOTC OJUCKPCTU3AlIUU U

Pa3psSIAHOCTA KOAUPOBAHUS

2.7

Anrebpa noruku. [loHsTHE BBICKa3bIBaHMS. BbicKka3biBaTenbHBIE (OPMBI
(mpenukaTel). KBaHTOPBI CyIIECTBOBAHUS U BCEOOITHOCTH.

Jlornueckue onepauuu. Tabmuipsl ucTUHHOCTU. Jlormueckue BBIpaskeHUS.
Jlormueckne toxaectBa. Jlormdyeckme omnepanvu M ONEpallUd  HaJ
MHO>KECTBaMHU.

3aKoHbI anredpbl JIOTHMKU. DKBHUBAJCHTHBIE MPEOOPAa30BAHUS JOTHYECKUX
BbIpaxkeHUi. Jlornueckre ypaBHEHHUS M CUCTEMBl YpaBHEHUH.

Jlornueckue GyHKIUMU. 3aBUCUMOCTh KOJIMYECTBA BOZMOXKHBIX JIOTHYECKHX
(GYHKIMH OT KOIM4ECTBA apryMEHTOB.

Kanonunueckue (GpopMbl JIOTHYECKUX BbIPaXK EHUI

2.8

COBepH_IeHHBIG JAU3BbIOHKTUBHBIC KOHBIOHKTUBHLIC HOPMAJIbHBIC Q)OpMBI,

AJIr'OPUTMbI UX ITOCTPOCHUS T10 Ta6J'II/II_Ie HNCTHUHHOCTH

2.9

Jlornueckue »3jieMEHTHI B cocTaBe KommbioTepa. Tpurrep. Cymmarop.
MHuoropazpsiiabiii cymmaTop. Iloctpoenne cxem Ha JIOTUYECKUX 3JIEMEHTax
I10 33/IaHHOMY JIOTHYE€CKOMY BBIPa)KEHUIO. 3alHUCh JOTHYECKOI0 BbIPAXKEHUS

10 JIOTHYECKOUN CXeEME

2.10

Monemu u monenupoBanue. Llenmn MogenpoBanus. AIeKBaTHOCTb MOJENIH
MOJIETUPYEMOMY O00BEKTy UM mpoueccy. dopmanuzanus HPUKIATHBIX

3agad.




[IpencraBieHue pe3yabTaTOB MOJCIMPOBAHHUS B BHJAC, YIOOHOM IS
BOCHPHATHS 4elIoBeKOM. I'paduueckoe MpeacTaBieHUE AaHHBIX (CXEMBI,

TaOUIIBI, TPadUKH).

2.11

IIpencraBneHue LenbIX 4UCEN B MaMsATH KoMmibloTepa. OrpaHUYeHHOCTb
JIMara3oHa 4uces IpU OrPaHUYECHUU KOIM4YeCTBa paspsanos. IlepenonHenue
pa3psiiHOM CceTKu. be33HakoBble W 3HAKOBBIC IaHHBIC. 3HAKOBBIM OWT.
JIBOMYHBIN JOMOJHUTEIBHBIN KO OTPULIATEIbHBIX YHCEL.

[TobutoBble noruuyeckue onepanuu. Jlormueckuii, apudmMerHueckuii u
nukianueckuil casuru. lludposanue ¢ momomipbio MOOUTOBOM omepanuu

«uckaroygaromee NJIN»

2.12

HpeI[CTaBJIeHI/IC BCHICCTBCHHBIX YHCCII B MMaMATH KOMIIBIOTEpA. 3Haqamaﬂ
JaCTb M MNOPSAAOK 4YHCIIA. I[I/IaHa3OH 3HAYCHUI BCIICCTBCHHBIX YHCCII.
HpO6J’IeMBI XpaHCHHA BCHICCTBCHHBIX YMUCECJI, CBA3AHHBLIC C OrPaHUYCHUCM
KOJIMYCCTBA Pa3pAa0B. Brimoanenue onepaunﬁ C B€CUICCTBCHHBIMH YU CJIaMHU,

HaKOIIEHHE OINOOK IIPpHU BBIYHUCJICHUAX

2.13

I'padr1. OcHoBHbIe OHATHA. Buasl rpados. Onucanue rpados ¢ TOMOLIBIO
MaTpHIl CMEKHOCTH, BECOBBIX MATpHIl, CIIMCKOB CMEKHOCTH. Pemenue
AITOPUTMUYECKUX 3a/lad, CBS3aHHBIX C aHaimu3oM TpadoB (mocrpoeHue
ONTHMAJIBHOTO ITyTH MEXKIY BEPIIMHAMHU Tpada, orpeaeIeHrne KOInIecTBa

Pa3INnYHbIX HYTeﬁ MCXKIAY BEpUIMHAMU OPUCHTUPOBAHHOI'O allUKJINYCCKOI'O

rpada)

2.14

HepeBbsi. bunapaoe nepeso. JlepeBbst nmoucka. CrocoObl 006xona Jepesa.
[IpencraBinenue  apu@MeTHYECKUX  BBIpAXKEHUH B BHUIE  JiepeBa.
Hcnonp3oBanue rpadoB U 1epeBbEB MPU ONUCAHUU O0BHEKTOB U MPOIECCOB

OKpY’KaloIllero Mupa

2.15

JluckpeTHble UTPHI IBYX UTPOKOB ¢ TMosiHON mHpopmanuei. [Toctpoenue
nepeBa mepebopa BapHaHTOB, ONMUCAHHME CTPATErMM HUIPHl B TAOIMYHON

¢dopme. BBIMTphINTHBIE U TPOUTPHIIIHBIE TO3UIUHU. BBIMTPHIIIHBIE CTPATErUH

2.16

CpenactBa HCKYCCTBEHHOTO WHTEIUIEKTa. MaeHTugukanus W TOUCK
M300paKeHUi,  pacmo3HaBaHWe  Jml.  Vcmomb3oBaHue — METOIOB
MCKYyCCTBEHHOTO HMHTEIUIEKTa B oOOydarommx cucremax. lcmonb3oBaHue
METOJIOB HCKYCCTBEHHOTO HHTEIJUIEKTa B pOOOTOTEeXHUKE. IHTepHEeT Bemiei.

Heitponusie cetn

AJTOpUTMBI U TPOT pPAMMHUPOBAHHE

3.1

QopMan3anus  NOHATUA — ajaroputma. Mammbaa  TeroopuHra — Kak

YHUBCpCAJIbHasA MOACIIb BEIYHCIICHUH




3.2

OmneHka CIOKHOCTH BBIYUCIEHUN. Bpemsi paOoThl 1 00bEM HCHONIB3yeMOi
naMsTh, KX 3aBUCUMOCTb OT pa3Mepa HUCXOAHbIX JaHHBIX. OlleHka
ACUMITOTUYECKOU CIOXKHOCTH aJrOPUTMOB. AJITOPUTMBI ITOJTMHOMHUAJIbHOMN
cnoxxaoctu. I[lepeboprabie anroputmsbl. [Ipumepsl pa3aHdHBIX aaTrOPUTMOB

peUICHUA O)IHOf/i 3aaa4, KOTOPbIC UMCIOT PA3JIMUYHYIO CIIOKHOCTH

33

Omnpenenenne BO3MOXHBIX Pe3yJbTaATOB PabOThI MPOCTEUIINX aJIrOPUTMOB
YOpaBJICHUS  HMCHOJHUTENSIMA W BBIYUCIUTEIBHBIX  AJITOPUTMOB.
Omnpenenenne MCXOAHBIX HaHHBIX, MPH KOTOPBIX AITOPUTM MOXET JaTh

TpeOyeMblil pe3yiabTar

34

AnroputMbl 00pabOTKH HaTypaJIbHbBIX YHCEN, 3alIMCAHHBIX B MO3UIIMOHHBIX
CUCTEMAaxX CUHUCJIEHHS: pa30MeHHME 3alKucu 4HhClla Ha OTAENbHbIE LUQPBI,
HaX0XXJ€HUE CyMMbl M IIPOU3BENEHUS LU(p, HAXOKAEHUE MaKCHUMAaJbHOU
(MUHUMATBHON) T PHI.

[IpencraBnenue yucna B Buje HaOOpa MPOCTBIX COMHOKUTEIEH. AIrOpUTM
OBICTPOrO BO3BEICHUS B CTElEHb. [IOMCK MPOCTBIX YUCEN B 3aJaHHOM

JUaNa30HEe C MOMOIIBIO alITOPUTMA «PEHIeTo DpaTtocheHar
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MHoropa3psiiHble Lielble Yhciia, 3a4a4u JIMHHON apu(MeTuKu

3.6

Azpik mporpammupoBanust (Ilackanb, Python, Java, C++, C#). Tunbl
JAHHBIX: I[EJOYMCIICHHbIC, BEIECTBEHHbIE, CHMBOJbHbBIE, JIOIHYECKHUE.
BerBnenus. Crnoxsbie ycnoBus. [ukiel ¢ ycnoBuem. ILluknsl 10
IIEPEMEHHOM.

ObpaboTka HaHHBIX, XpaHALMXca B (Qaiinax. TekcToBble W IBOUYHBIE
¢aiinel. Daitnosrie nepeMeHHble ((aiinoBeie ykazatenu). Urenue u3 ¢aiina.
3amnucek B ¢aii.

PazOuenne 3amaunm Ha mnox3azaun. llogmporpammsl (mpouenypel |
(GyHKUIMN).

Hcnonp3oBaHue cTaHJapTHOM OMOIMOTEKHU sI3bIKa IPOrpaMMUPOBAHUS

3.7

Pexypcus. PexypcuBHsie pouenypsl u dyHkuuu. Mcronb3oBanue cTeka st

opraHu3anvy pCKypCUBHbBIX BbI3OBOB

3.8

Yucnennole MeTonbl. TouHoe U NpUONMKEHHOE pEIICHUS 3aJayuH.
UucneHnoe pelieHWe YpaBHEHHWM C TIOMOIIBIO Moja0opa mapamerpa.
UucneHHble METOIbl pEUICHHS YpaBHEHHH: MeTon mepedopa, MeTof
MOJIOBUHHOTO jeneHus. [lpuOnuxk€HHOE BBIYMCIEHHUE [JIMH KPUBBIX.
Brrancnenne miomaneit Guryp ¢ moMoImpl0 YHCIEHHBIX METOIOB (METON
NpsIMOYTOJIbHUKOB, MeTon Tpaneuuit). Ilomck makcumyma (MHUHUMYyMA)

(YHKIIUW OTHON TTEpEMEHHON METOIOM MOJIOBUHHOTO JICTICHHUS
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OOpaboTka CHMBOJBHBIX JaHHBIX. BcTpoeHHble (QyHKIUU — s3BIKA
MPOrpaMMHUpPOBaHUs 51 00paOOTKH CHUMBOJBHBIX CTPOK. AJTOPUTMBI
00pabOTKU CUMBOJIbHBIX CTPOK: MOACUYET KOJMUECTBA MOSBJICHUM CHMBOJIA B
CTpOKe, pa3OueHue CTPOKM Ha CJOBa MO MPOOENbHBIM CHMBOJAM, TOHUCK
MOACTPOKM BHYTPH JAHHOM CTPOKHM, 3aME€Ha HAWJEHHON MOICTPOKH Ha
Ipyryto cTpoky. ['eHepamusi Bcex CJIOB B HEKOTOpoMm aindaBuTe,
YIOBJICTBOPSIIOIINX 3aJaHHBIM orpaHudeHusiM. [IpeoOpa3oBaHue yucna B

CHUMBOJIBHYIO CTPOKY U 00paTHO

3.10

MaccuBsl M TOCIIEAOBAaTEIbHOCTU 4MCENd. BpluncieHune 0000IIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MACCHBA WJIM YUCJIOBOH MOCIEN0BATENbHOCTH
(cyMMBI, MPOU3BEACHHUS, CPEAHEro apu(MeTHUYEeCKOro, MUHUMAIBHOIO U
MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, Y OBJIETBOPAIOMINX
3aJJaHHOMY YCJIOBUIO). JIMHEHHBIN MOMCK 3aJaHHOTO 3HAYEHMs B MacCHBE.
AnroputMel paboThl C 3IEMEHTaAMU MAacCUBa C OJHOKPATHBIM IPOCMOTPOM
maccuBa. CoprupoBka ogHOMepHOro Maccupa. IIpocTeie MeTOBI
COPTUPOBKU (METOJ MY3bIpbKa, METOJ BbIOOpA, COPTUPOBKA BCTaBKaMHU).
CoptupoBka cinussHUEeM. bbIcTpas COpPTHpOBKa MaccuBa (QJITOPUTM

QuickSort). JIBOM4HBII TOKCK B OTCOPTUPOBAHHOM MACCUBE

3.11

JIByMepHBIE MAaCCHUBBI (MaTpPHUIlbI). AJTOPUTMBI OOPaOOTKH JBYMEPHBIX
MacCHUBOB: 3alOJHEHUE JIByMEPHOI'O YHCJIOBOI'O MacCHMBa MO 3aJIaHHBIM
mpaBujaM, TIOUCK OJJEMEHTa B JIByMEPHOM MAacCCHUBE, BBIUHUCIICHUE
MakcuMyma (MHHMMYMa) W CYMMBI 3JIEMEHTOB JBYMEPHOTO MAacCCHBa,

NnepeCTaHOBKa CTPOK U CTOJ'I6I_IOB ABYMCPHOT'O MaCcCUBa

3.12

CrnoBapu (accoluaTHUBHBIE MACCHUBBI, OTOOpa)KEHUs). XOII-TaOIUIIBL

HOCTpOCHI/Ie aJI(l)aBI/ITHO-‘-IaCTOTHOI“O CJIOBaps 4Jid 3aJaHHOT'O TCKCTa

3.13

Crexkn. AHanmu3 NpaBUIBHOCTH CKOOOYHOTO BbIpakeHUsA. Brruncienue
apu(MeTH4EeCKOr 0 BEIPAyKEHM s, 3alICAaHHOT O B MOCT(UKCHOI popme.

Ouepenu. Mcnosnp30Banue odepenu s BPEMEHHOIO XPaHEHMS TaHHBIX

3.14

AnroputMmel Ha rpadax. IlocTpoeHne MHHMMAIbHOTO OCTOBHOTO JiepeBa
B3BEILIEHHOTO CBSI3HOTO HeopueHTupoBaHHoro rpada. Kommuectso
Pa3JIMUHBIX IIyTEH MEXAy BEPLIMHAMHM OPUEHTUPOBAHHOIO ALUKINYECKOIO

rpada. Anroputm JlefikcTpsl

3.15

HepeBbs. Peanuzanus 1epeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUHbBIE
(OuHapHBIE)  JepeBbs. IToctpoenne  nmepeBa it 3aJaHHOIO
apu(MeTH4ecKoro BeIpakeHusl. PekypcuBHBIC adrOpuTMbI 00X0/1a IepeBa.

Hcnonp30BaHue CTEKa U oucpcau IJid 06x0z[a ACpEBa




3.16

JluHaMuueckoe NPOrpaMMHUpPOBAHME KaK METOJA pelIeHus 3ajad C
COXpPaHEHHEM NPOMEKYTOUHBIX pE3yJibTaTOB. 3aJayd, pellaeMble ¢
MOMOILBI0 AUHAMUYECKOI0 POrPaMMUPOBAHMS: BBIYUCIEHUE PEKYPCUBHBIX

(GYHKIUH, TOICUET KOJTMYECTBA BAPUAHTOB, 33/1a4l ONTHUMH3AIIUN

3.17

[TonsTne 060 00HEKTHO-OPUEHTUPOBAHHOM IMPOrpaMMHpPOBaHUHN. OOBEKTHI U
kiaccel. CBoiicTBa M MeToAbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN
aHanm3. Pa3paboTka mporpamMm Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO

noaxoaa. MHkancynsuus, HacieJ0BaHue, TOIUMOp(U3M

NHupopmanimoHHbIe TEXHOIOTUN

4.1

Ananu3 nanHbIXx. OCHOBHBIE 3aJ]a4d aHAJIM3a JIAHHBIX: [IPOTHO3UPOBAHHUE,
KJaccupukanus, KJIacTepu3alus, aHaJIn3 OTKJIOHEHUH.
[TocnenoBaTenbHOCTh PEIICHUS 3334 aHalN3a JAaHHBIX: COOp MEePBUYHBIX
TaHHBIX, OYMCTKA U OLIEHKa KayecTBa JaHHBIX, BEIOOP U (WJIM) MOCTPOCHHE
Mojienu, peo0pa3oBaHNe JaHHBIX, BU3yaJIM3alusl JaHHBIX, HHTEPIpETaIus
pesynbTaToB. [Iporpammusie cpencrsa u MHTepHET-cepBUCH 151 00pabOTKH

" OpCACTaBJICHHUA JaHHBIX. bompmme JaHHBIC. MammuHHOe O6yT~IGHI/IC

4.2

AHanu3 NaHHBIX C TTOMOMIBIO JIGKTPOHHBIX TaOMUIl. Bheuncienue cymmel,
cpenHero apu@MeTHYecKoro, HaumOoJbIIero (HaMMEHBIIEr0) 3HAYEHUS
nuanasoHa. Beraucienne kodGhuiinenTa Koppessiiuu AByX PAI0B JaHHBIX.
[Toctpoenue cTonbuaThIX, TMHEHYATHIX M KPYroBbIX Auarpamm. [loctpoenue
rpadukoB  Qynkmuit. Ilombop nWMHUM  TpeHIa, pelIeHHe  3aaad
IIPOrHO3UpOBaHMs. Perienune 3a1a4 ONTUMHU3ALNMHU € TOMOIIBIO 3JIEKTPOHHBIX

TaOJInIL

4.3

Jluckpetnsanuss Opd MATEMATHYECKOM MOJEIUPOBAHUU HENPEPBIBHBIX
nporeccoB. MozenupoBaHue IBMXKeHHs. MoJenrpoBanre OHOIOrHYeCKUX
cucteM. MareMaTnyeckue MOAEIM B 3KOHOMHUKE. BplunciurenbHbie
OKCHEPUMEHTHI ¢ MoxensimMu. OOpaboTka pe3yabTaTOB HSKCIHEPUMEHTA.
Meton HaumMeHbIIMX KBaapaToB. OIleHKa YHUCIOBBIX I[AapaMeTpOB
MOJIETUPYEMBIX 00BEKTOB U ITporieccoB. BoccraHoBIEHNE 3aBUCUMOCTEH TIO

pe3yJibTaTaM 3KCIepUMEHTa

4.4

BepositHoctHhie  Moxaenu.  Meroasl  MonTte-Kapno. HmuTaunoHHoe

MojenupoBanue. CHCTeMbl MAaCCOBOTO 0OCITYKUBAHUS

4.5

Tabnuunble (pesIMOHHBIC) Oa3bl JaHHBIX. Tabmuia — MpeacTaBiIcHUE
CBeNEHNH 00 OQHOTHIHEIX 00BhekTax. IToie, 3amuce. Kirrou Tadauner. Pabora

C rOTOBOM 0a30ii JaHHBIX. 3anoaHeHue 6a3bl JaHHBIX. [lonck, copTupoBKa U




¢unbTpanys JaHHBIX. 3amnpockl Ha BBIOOPKY MJAaHHBIX. 3ampochl C
napaMeTrpaMy. Beraucisemele oJis B 3arpocax.

MmuoroTtabmuynbeie 0a3bl JaHHBIX. THMBl CBSI3eH MEXAy TaOIUIIaMU.
Buemmnwuii kimtou. LenocTHOCT 6a3bl JaHHBIX. 3aMpOChl K MHOTOTA0INYHBIM

0aszaM TaHHBIX

4.6

TekcroBeii nporeccop. CpeacrBa MOKWCKAa M aBTO3AMEHBI B TEKCTOBOM
nporueccope. CTPyKTypUpPOBaHHbIE TEKCTOBbIE JOKYMEHThl. (CHOCKH,
OI'JIaBJICHHUC. HpaBI/IJ'Ia MUTHPOBAHUA HUCTOYHHUKOB H 0(1)0pMJ'IeHI/I$I

OoubmorpauIECcKux CChUTOK




OLHEHOYHBIE MATEPHUAJIbBI

10 KJIACC
Tema KOHTPOJIBHOM dopma Bpems
Ne [IpoBepsiemble ymeHUs
paboThI MPOBENICHUS | TPOBEACHUS
1 IIpakTuyeckas ITP 40 munyt | Iloctpoenue JIOTUYECKHX
pabota mo Teme BBIpaXKEHUH, oTpeziesieHue
«IToctpoenue BCEX BO3MOXKHBIX KOMOMHAIUI
U aHaJIn3 TabJIUI] BXOJHBIX JaHHBIX, CO3JaHUE
UCTUHHOCTH tabmuy uctuHHOcTH B Excel
B TaOJIMYHOM WIA JApYrod mnporpamme IJis
IIporeccope» 3TUX BBIPAXEHHUH, a Takke
aHaJIM3 IMOJYYEHHBIX TaOJuI]
JUIS1 OTIPEICIIEHUS] UX CBOMCTB
2 [IpakTrueckas IIpaktueck | 40 munyt | [loHumaHue MIPUHITUTIOB
pabota mo Teme | aspaborta peKypcun, pa3paboTka
"PexypcuBHbIE PEKYPCUBHBIX aJIrOpUTMOB,
noANnporpaMmsI" OTJIaJIKa U TECTUPOBAHUE
3 IIpakTueckas IIpaktnueck | 40 munytr | Ilocrpoenne
pabora mo Teme | aspabora aNIpPOKCUMHUPYIOLINX
«[Ipubmmxénnoe MHOT'OYT'OJIbHUKOB TUISL
BBIUHUCIICHUE  JUIMH KPUBBIX, pa30ueHue GUrypsl Ha
KPHUBBIX U IUIOIIAJEH IPOCTBIE  DJIEMEHTBHl U
buryp» BBIYHCIICHUS IUIOMIAH,
IIPUMEHEHUE MeToa
pa3zoueHus IS
NpUOIMKEHHOTO BBIYMCIICHUS
JUIMHBl KPUBOW M IUIOILATU
¢burypbl, a TakXke OIIeHKa
MOTPEIIHOCTY  TOJIYYEHHBIX
pe3yJIbTaTOB




11 KJIACC

Bpewms
Tema KOHTPOJIBHOU dopma
Ne IIPOBENECH IIpoBepsiemble yMeHUA
paboThI MIPOBEICHUS
us
[TpakTueckas padbota [loHnmMaHve TPUHLMIIOB
no teme "Peanuzanus
. paboThI c
BBIYUCIICHUN
C MHOTOpa3psAHbIMU MHOTOPa3psAIHBIMH
yuciaamu"
YHUCIIAMH, IIPUMEHEHNE
aJIrOPUTMOB CJIOXKEHUS U
BBIYUTAHMUS, yMEHHE
peanu30BbIBAThH 3TH
olnepalMd Ha MPAKTHKE
1 ITP 40 MuHyT | (Hampumep, B BHJIE
POrpaMMBbl W
aJIropyuT™Ma), CIIOCOOHOCTB
aHaJM3UPOBATh u
OTJIA)KMBATh KOJ, a TaK¥Ke
yMeHue  paboTaThb C
pa3IMYHBIMU
Mpe/ICTaBICHUSIMU
MHOTOPa3psAAHBIX YUCEI
Ymenue  oOpalaThiBaTh
TEKCT, BBIJEIATh CJIOBA,
[TpakTHueckas paboTta
ONpEeNeNsITh HMX YacTOTy
no teme "[locTpoeHue
BCTPEYAEMOCTH,
andaBuTHO-
2 1P 40 MUHYT | COPTHUPOBATh  CJOBa B
YaCTOTHOI'O  CJIoBaps
a’a(paBUTHOM TOPSJIKE U
JUIS 3aJIaHHOT O
CTPYKTYpPUPOBATh
Tekcra"
NOJyYeHHbIE JIaHHBIE B

BH/JIC CJIOBaps (CIUCKA)




[TpakTueckas padota
o teme "Co3ganue
MPOCTHIX TPEXMEPHBIX
moxmeineir"

ITp

40 MUHYT

Bnanenue 3D-
pEeNaKToOpoM, TIOHMMaHHUE
OCHOB 3D-
MOJICTUPOBAHMSI, HAaBBIKU
paboThl ¢ MPUMUTHBAMH U
MOJIUT OHATBHBIMH
CETKaMH, yMEHHue
pPEeaKTUPOBATh  OOBEKTHI
(MacmrabupoBaHue,
nepeMelieHue,
BpalleHHe), a  TaKxKe
CIOCOOHOCTh ~ CO37aBaTh

IMPOCTBIC TCOMETPUUCCKHUC

dhopMbI




YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Nudopmaruka 10 knace B 2-x yacTsax/ 0a30BbIid U yriyOJeHHBI YPOBEHD,
[Tonsxos K. 1O., Epemun E. A., bunowm. Jlaboparopus 3HaHUI
HNudopmatuka 11 kmacc B 2-X yactax/ 6a30BbId U YII1yOJEHHbBIN YPOBEHbD,

[Tonsikos K. 1O., Epemun E. A., bunom. JIaGopaTtopust 3HaHHi

METOIUYECKHUE MATEPUAJIBI JIJISI YYUTEJIS
Nudopmaruka. 10-11 kmaccel (6a30BbIi U yriyOJIeHHBIN YPOBHHU): 3aJaUHUK,

[Tonsaxos K. 1O., Epemun E. A., bunowm. JIaGoparopus 3HaHUI

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
HMHTEPHET

https://kpolyakov.spb.ru/
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