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IHHOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mno wuHpopmatuke (yriyOJAEHHBIM YpOBEHb) HAa YPOBHE CpETHEro OO0IIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBe TpeOOBaHMN K pe3yabTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTebHON MPOrpaMMBbl CpefHero odmiero odpazoBanus, npeacraBieHHbx B @I'OC COO, a
TaKxke (eaeparbHON paboyeil mporpaMMbl BOCITUTAHUS.

[IporpamMma mo wHpopMaTHKe MAET MPEACTABICHHUE O IENAX, OOIIeH CTpareruu OO0y4YeHWS,
BOCIHUTAHMSI U pa3BUTUS oOOydarolmmxcs cpeactBamMu yudeOHoro mnpeamera «MHdopmaruka» Ha
yriay0aEHHOM YpOBHE, YCTaHABIMBACT 005S3aTeNbHOE MPEAMETHOE COJepKaHHe, IPEAyCMaTPUBAET €ro
CTPYKTYpUPOBaHHUE I10 pa3fiesiaM U TeMaM Kypca, OIpeeNsieT pacipeleleHue ero no kiaccam (rojaam
U3Y4EHHUs), 1a€T IPUMEPHOE paclpesesieHue Y4eOHbIX 4acoB IO TEMaTHYECKHM pasjelaM Kypca U
pEKOMEHIyeMYI0 (TMPUMEPHYIO) TOCIEA0BATEIbHOCTh UX HM3YyYEHUS C y4ETOM MEXKIIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKU y4eOHOTO Mpoliecca, BO3PACTHBIX OCOOEHHOCTEH 00yUYaronInXCs.

[IporpamMmMa 1o uHGOpMATHKE ONpPEAEAeT KOJINYECTBEHHbIE U KaUECTBEHHbIE XapaKTEPUCTUKU
y4eOHOro Marepuana Jjisi KaXI0ro Tofa U3ydeHHs, B TOM YHCIE JJISl COACPIKATEIBHOTO HANIOJHEHUS
Pa3HOTO BHJIa KOHTPOJIS (MIPOMEKYTOYHON aTTeCTAlluU 00YYarOIIUXCs, BCEPOCCUNCKHUX MPOBEPOUYHBIX
paboT, rocynapcTBeHHON UTOroBo artectanuu). lIporpamma mo wHQOpMATHKE SBISETCS OCHOBOM
JUIS COCTaBJIEHUSI aBTOPCKUX YYEOHBIX MPOrpaMM M y4EOHMKOB, IMOYPOUYHOrO IJIAHUPOBAaHUS Kypca
YUUTEJIEM.

Nudopmaruka B cpenHeM o01ieM 00pa3oBaHUU OTPaXKaeT:

CYIIHOCTb HH(OPMATUKH KaK HAyYHOH JUCIUIUIMHBI, U3Y4aOLIe 3aKOHOMEPHOCTH MTPOTEKaHHS
1 BO3MOKHOCTH aBTOMAaTH3allMi MHPOPMAIIMOHHBIX IIPOLECCOB B Pa3IMUHbIX CUCTEMAX;

OCHOBHBIE 00JIaCTU MPUMEHEHHS] NH(OPMATUKHU, NPEX]IE BCEro NHPOPMALMOHHbIE TEXHOJIOTHH,
yIIpaBJIEHUE U COLMANIBHYIO chepy;

MEXIUCIUIITMHAPHBIN XapakTep HHPOPMATUKU U HH(OPMAIIMOHHOM 1S TeTbHOCTH.

Kypc undopmaTuku 1y ypoBHsI cpefaHero oOumiero oOpa3oBaHUs SIBISETCS 3aBepLIAOIINM
ATariOoM HENPEPHIBHOM MOATOTOBKU OOydaromuxcst B 00JacTd MHGOPMATUKH M UH(POPMAIMOHHO-
KOMMYHHUKAI[MOHHBIX TEXHOJIOTHM, ONUpaeTcsi Ha COjAep)KaHHe Kypca HH()OPMATUKU YPOBHS
OCHOBHOTO 00miero oOpa3oBaHUS M  OMBIT IMOCTOSHHOTO TNPUMEHEHUS HH(OPMAIMOHHO-
KOMMYHMKAI[MOHHBIX TEXHOJIOTUH, Aa€T TEOPETHUECKOE OCMBICIEHUE, NHTEPIPETAINI0 U 00001IeH e
3TOTO OTbITA.

Pesynprathl  yrnyOn€HHOro ypoBHS M3ydeHHs yueOHoro mnpenmera «Hpopmaruka»
OPUEHTUPOBAaHbl Ha TMOJy4YEHHE KOMIIETEHTHOCTEH s TMocleaylomeld mnpodeccnoHaIbHON
NeSTeIbHOCTH KaK B paMKax JTaHHOW MpeJIMETHOM 00JIacTH, TaK U B CMEXKHBIX ¢ Heil obnactsax. OHu
BKJIIOYAIOT B ce0s:

OBJIAJICHUE KIIIOUEBBIMHM IOHATHSAMU M 3aKOHOMEPHOCTSIMM, Ha KOTOPBIX CTPOUTCS JaHHas
npeaMeTHass o0JIacTh, pAaclo3HaBaHME COOTBETCTBYIOUIMX UM TPU3HAKOB W B3aUMOCBS3EH,
CIOCOOHOCTh JEMOHCTPUPOBATh PA3UYHbIE MOAXOJbl K H3YUYEHUIO SIBICHUN, XapaKTEepPHBIX IS
M3y4aeMoil peIMEeTHON 00J1acTH;

YMEHHE pelaTb THUIOBBIE IPAKTUYECKHE M TEOPETUUYECKUE 3aladyd, XapaKTEepHbIE I
UCTIOJIb30BAHUS METOIOB U MHCTPYMEHTAPHsI JAaHHOHM MPEeIMETHOM 0071acTH;

HaJgu4he TPEJCTaBICHUH O JaHHOW TMPEAMETHOM 00JIacTH KakK IeJIOCTHOW TEOpHH
(COBOKYITHOCTH TE€OPHIi), OCHOBHBIX CBSI35X CO CMEKHBIMHU 00JIACTAMU 3HAHUH.

B pamkax yriayO6néHHOro ypoBHS M3ydeHus HHQOpMaTHKH oOecrieuynBaeTcs IeJieHarpaBieHHas
MOJIrOTOBKAa OOyYaroIuXcs K MPOJODKEHUIO 00pa3oBaHMA B OpraHM3alusix MpopecCHOHATHLHOTO
o0pa3oBaHMs IO CHEHHATBLHOCTSIM, HEMOCPEACTBEHHO CBS3aHHBIM C LU(POBBIMU TEXHOJIOTHIMH,



TaKUM Kak IIporpaMMHasi MH)KeHepus, MH(popMaloHHasi 6€30M1acHOCTh, UH()OPMAIIMOHHBIE CUCTEMBI
U TEXHOJIOTUH, MOOWIIbHBIE CHUCTEMbl W CETH, OOJIbIIME JaHHbIE W MAalIMHHOE OO0ydYeHue,
IIPOMBIIIJIEHHBIH MHTEPHET BEILIEH, UCKYCCTBEHHBIN MHTEIIEKT, TEXHOJIOIMH OECHpPOBOJHOM CBA3H,
pOOOTOTEXHHMKA, KBAHTOBbIE TEXHOJIOTMH, CUCTEMbI paclpeleN€éHHOr0 peecTpa, TEXHOJIOIHU
BUPTYAJIbHOM U IOTIOJTHEHHOW pealbHOCTEM.

OcHoBHas 1enb u3ydyeHus ydeOHoro mpenmera «MHdpopmartuka» Ha yriryOJEHHOM ypOBHE
cpeanero oOmero oOpa3oBaHusi — oOecneueHHe JaJbHEHIIero pa3BUTUS HH(POPMALUOHHBIX
KOMIIETEHIIMM oOyuvarolierocsi, €ro TrOTOBHOCTM K JKM3HM B YCJIOBUSAX pa3BUBAIOIIErOCS
MH(GOPMALIMOHHOTO OOLIeCTBA M BO3pacTalollel KOHKYpeHLMH Ha pbhIHKE Tpylda. B cBs3u ¢ stum
nzyuenue napopmaruku B 10—11 kmaccax J0KHO 00ECTICUUTS:

c(OPMHPOBAHHOCTE MHUPOBO33PEHUS, OCHOBAaHHOTO Ha TOHMMAaHUM pOJIM HH(OPMATHKH,
MH(GOPMALIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUI B COBPEMEHHOM OOIIECTBE;

c(OPMHPOBAHHOCTb OCHOB JIOTMYECKOI'0 ¥ aJITOPUTMHUYECKOTO MBILICHHS;

c(OPMHPOBAHHOCTh YMEHHUU pa3inuyarh (akThl U OLEHKH, CPAaBHUBATh OICHOYHBIC BBIBOJBI,
BUJETh UX CBSA3b C KPUTEPUSIMU OLIEHUBAHUS U CBSI3b KPUTEPUEB C ONPEACIEHHON CUCTEMOM
LIEHHOCTEMH, MPOBEPATH Ha IOCTOBEPHOCTh M 0000111aTh HH(OPMALIHIO;

C(OPMHUPOBAHHOCTh TMPEACTABICHUI O BIUSHUM WHPOPMALMOHHBIX TEXHOJIOTUH Ha >KU3Hb
4esloBeKa B 00IeCTBE, MOHMMAHHUE COLMAJIbHOTO, 3KOHOMUYECKOI0, MOJUTUYECKOr0, KYJIbTYPHOIO,
IOPUINYECKOTO, TMPUPOIAHOTO, IPTOHOMHUYECKOTO, MEIUIIMHCKOTO W (PU3MOIIOTHYECKOTO KOHTEKCTOB
MH(POPMALIMOHHBIX TEXHOJIOT U

NPUHATHE TPABOBBIX M S3TUYECKHUX AaCMEKTOB HH(OPMAIIMOHHBIX TEXHOJOTUH, OCO3HAaHUE
OTBETCTBEHHOCTH JIIOJIEH, BOBJIEUEHHBIX B CO3/JaHHE M HCIOJIb30BaHHE MH(POPMAIMOHHBIX CHCTEM,
pacrmpocTpaneHue nHopmaiuu;

CO3JIaHH€ YCIIOBHMM JUIsl pa3BUTHS HABBIKOB Y4eOHOW, MPOEKTHOM, HAyYHO-HUCCIIE0BATENILCKOM 1
TBOPYECKOH J1€ATEIbHOCTH, MOTUBALIMU O0YYaIOLINXCsl K CAMOPA3BUTHIO.

B coxpepxxanun yudeGHoro mnpeamera «MHpopmMaTHKa» BBIIENAIOTCS YEThIPE TEMAaTUYECKUX
paszznena.

Pazgen «lluppoBasi rpaMOTHOCTE» MOCBALIEH BOIIPOCAM yCTPOMCTBA KOMIIBIOTEPOB U IPYIUX
3JIEMEHTOB LHU(POBOTO OKPYKEHHUsS, BKIIOYAas KOMIBIOTEpHBbIE CETH, HCIOJIb30BAHUIO CPENICTB
ONEpaIMOHHON cucTemsl, pabote B ceth MHTepHET M UCHONB30BAHUIO HHTEPHET-CEPBUCOB,
nH(OPMALIMOHHON GE€30MaCHOCTH.

Paznen «Teopernyeckue OCHOBbI MH(OPMATHMKH» BKJIIOYaeT B ceOs MOHATUIHBIN ammapar
MH(POPMATHUKH, BONPOCH KOAMPOBAaHUS HH(POpPMAMK, H3MEpPEeHHUs HH(OPMAIIMOHHOTO 00b&Ma
JTAaHHBIX, OCHOBBI aJIr€0phl JIOTUKU ¥ KOMITBIOTEPHOTO MOJAEIUPOBAHUS.

Paznen «AaropuTmMbl M NPOrpaMMHPOBAHMe) HANpaBiIeH Ha pa3BUTHE aJTOPUTMUYECKOTO
MBILUIEHUS, pa3pabOTKy aJrOpPUTMOB M OLIEHKY UX CIOKHOCTH, (POPMHPOBAHNE HABBIKOB pealn3allui
IIPOrpaMM Ha SI3bIKaxX MPOrpaMMHUPOBAHUS BBICOKOTO YPOBHS.

Pazgen  «MHpopmManmoHHBIE  TEXHOJOTMM»  TOCBAIIEH  BONpPOCAaM  INPUMEHEHMS
MH(OPMALIMOHHBIX TEXHOJOTUH, pEeaJM30BaHHBIX B MPUKIAAHBIX IPOTPAMMHBIX MPOJIYKTaxX U
MHTEpHET-CepBUCaX, B TOM YHCIE B 33jayaxX aHaju3a JaHHbIX, WCIOJb30BAHUIO 0a3 JaHHBIX M
AJIEKTPOHHBIX TAOJHIL VISl PELICHUS TPUKIIAIHBIX 3a/1a4.

B npuBenénnom nanee coaepkanuu yueOHoro npeamMeta «MHpopMaTika» KypcuBOM BbIIEICHbI
JONOJTHUTEbHBIE TEMBI, KOTOPBIE HE BXOJAT B 0053aTENIbHYIO IPOrpaMMy OOydeHHs, HO MOT'YT OBITh
MPEUIOKEHBI JJIS1 U3yYeHUS OTJCIbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YYarOIIUMCS.

VYrayOnéHHblii ypoBEeHb H3yUeHHS HH(POPMATUKU PEKOMEHAYETCS I TEXHOJIOTHYECKOTO
npoduiasi, OPUEHTUPOBAHHOTO HA HWHXXEHEPHYIO U HWH(QOpMAIMOHHYIO Cchephl IeATeIbHOCTH.



YrnyOn€éHHbI  YpOBEHb HW3y4deHUs WHPOPMATHUKKA OO0ECTICUMBACT: TMOATOTOBKY OOydYaromuxcs,
OPUEHTUPOBAHHBIX HA CIEIUATBHOCTH B 00JIACTH MH(POPMAITMOHHBIX TEXHOJOTHA W WH)XCHEPHBIC
CHEIMAILHOCTH, Yy4YacTUE B TIPOSKTHOH M HWCCIEAOBATEIbCKOW JEATEIBHOCTH, CBSI3aHHOW C
COBPEMEHHBIMHM  HAMpaBICHUSAMHU OTpacid HMHGPOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH,
MOATOTOBKY K Y4YacTHIO B OJUMIHMaAax M chade EAMHOrO rocyJapcTBEHHOTO 53K3aMeHa II0
uH(pOpMaTUKE.

[TocnenoBaTenbHOCTh U3YYCHHS TEM B TIPEJIEIaxX OJHOTO roja o0ydeHUs MOKET ObITh H3MEHEHA
[0 YCMOTPEHHIO YYUTESl IIPU MOATOTOBKE paboyueil MporpaMMbl U MOYPOYHOTO MJIaHUPOBAHUSI.

OO6miee yKrCiIO YacoB, pEKOMEHIOBAHHBIX IS U3ydeHus nHbopmatuku — 272 gaca: B 10 kimacce
— 136 vacoB (4 yaca B Heneno), B 11 kiacce — 136 yacoB (4 yaca B HE/IEIIO).



COJEPKAHUE OBYYEHUSA
10 KJIACC

udpoBasi rpaMoTHOCTH

TpeboBanust TeXHUKH OE30MACHOCTH M THUTHMEHBI NMPH paboTe C KOMOBIOTEpAaMH U JAPYTHMHU
KOMIIOHEHTaMH I (PPOBOTO OKPYKEHHUS.

[TpuHIMOBl pabOTBl KOMIIBIOTEPOB M KOMIBIOTEPHBIX cUCTeM. ApxuTekTypa ¢oH Heiimana.
ABTOMAaTHYECKOE  BBIIIOJIHEHHWE Iporpammsl  npoueccopoM. OmepaTuBHas, IOCTOSHHAs U
noiroBpeMeHHas nmaMaTtb. OOMEH AaHHBIMU C MOMOINBIO MKH. KOHTpoO/UIepsl BHEIIHUX YCTPOWCTB.
[IpsiMo#t nocTyn K MaMsITH.

OCHOBHbBIE TEHJIEHUMHU Pa3BUTHUsS KOMIIBIOTEPHBIX TeXHOJIOTWH. IlapayuienbHble BBIUKCICHMS.
MHuoronponeccopssie cucreMbl. CynepkoMnbroTepbl. Pacnipeien€éHHbIe BBIYMCINTENBHBIE CUCTEMBI U
00paboTka OoJbIIMX NaHHBIX. MOOWIbHBIE HU(POBBIE YCTPOHCTBA M MX POJb B KOMMYHHKAIIHSX.
Berpoennblie koMiibroTepbl. MUKpOKOHTpOJuIephl. POOOTH3MpPOBaHHBIE TPOU3BO/ICTBA.

[IporpammHOe obOecriedeHrne KOMIBIOTEPOB M KOMIBIOTEPHBIX CHCTEM. Buabl mporpamMMHOro
obecrieyeHuss U ux HazHadeHue. OcoOEHHOCTH MPOrpaMMHOI0 0OecreuyeHUs] MOOUIIbHBIX YCTPONCTB.
[TapanmnensHoe mnporpamMmmupoBanue. CHcTeMHOE MporpamMMmHoe obOecriedenne. OneparmoHHBIC
cucreMbl. YTWiauThl. J[lpaiiBeppl yCTpOWMCTB. HMHCTAIALMA M JEMHCTAULILIUSA IIPOrPaMMHOIO
obecrnieueHusl.

daiinoBble cucTembl. [IpUHIMIBI pa3MelleHUs U HMMEHOBaHUS (DalljIoB B JOITOBPEMEHHOM
namsty. [llabmons! 115 onrcanus rpymnm Qaitios.

[IporpamMmmHoe oOecnieyenue. JluieH3upoBaHHE NPOrPaMMHOr0O oOOecredeHuss U LU(POBBIX
pecypcoB. IlpompuerapHoe u cBoOOAHOE TporpaMMHoe obecnedueHue. Kommepueckoe u
HEKOMMEPUYECKOE  HUCIOJb30BAHWE TMPOrpaMMHOro  oOecrieyeHMs U HUGPPOBBIX  PECYPCOB.
OTBeTCTBEHHOCTh,  YyCTaHaBIMBaeMas  3aKOHOJaTenbcTBOM  Poccuiickoit  ®enepanum  3a
HENPaBOMEPHOE UCIOIb30BaHUE MPOrPaMMHOI0 00ecriedeHns U HU(POBBIX PECYPCOB.

[IpyHIMIBI TIOCTPOEHWS W anmapaTHblE KOMIIOHEHTBl KOMIIBIOTEPHBIX ceTeil. (CereBble
nporokonbl. Cets WMurepHer. Anpecauust B cetu WurepHer. IIpotokonsr creka TCP/IP. Cucrema
JIOMEHHBIX UMEH.

Paznenenue IP-cetn Ha moaceTu ¢ momouiblo Macok mnojcereil. CereBoe aAMHUHUCTPUPOBAHUE.
[losnydyeHne NaHHBIX O CETEBBIX HACTpOMKax KommbloTepa. [IpoBepka HamuuMs CBS3HM C y3JIOM CETH.
Omnpenenenne MapupyTa JABHKEHUS TAKETOB.

Buner nestensnoctu B cetu MuTtepuer. Cepuchl MHTepHeTa. ['eonndopmaliioHHbIe CUCTEMBI.
['eonokannoHHBIE CEPBUCHI PEATLHOTO BPEMEHM (HAmpUMep, JIOKalus MOOWIIBHBIX Tese(OHOB,
OIpeJIeJIeHUue 3arpy>KeHHOCTH aBTOMAarucTpaieil), MHTEpPHET-TOProBis, OpOHMpOBaHUE OWIIETOB U
TOCTUHULL.

l'ocynapcTBeHHbIE 3JIEKTPOHHBIE CepBUCHI M yciayrd. ColMalibHble CETH — OpraHM3alus
KOJUIEKTMUBHOTO B3aUMOJEHCTBUS M oOOMeHa naHHbIMHU. CeTeBOM ATHKET: NpaBuUiia TOBEJIEHUS B
kubeprpoctpanctee.  [IpoGiema  MOJIMHHOCTH  MONy4yeHHOH — uHpopmanuu.  OTKpBITHIE
o0pa3oBaTenbHbIE PECYPCHI.

TexHOreHHble M SKOHOMHYECKHE YIpO3bl, CBA3aHHBIE C MCIOJb30BaHMEM HH(POPMAIMOHHO-
KOMMYHUKAITMOHHBIX TeXHOJorui. OOmue mpobnembl 3ammThl WHPOpMauu U WHPOPMAITMOHHON
6e3onmacHoctu. CpenactBa 3amyThl HMHGOPMAIMM B  KOMIIBIOTEpPAaX, KOMIBIOTEPHBIX CETSIX U
aBTOMAaTH3MPOBAHHBIX WH(POPMALMOHHBIX cucTeMax. [IpaBoBoe obecrieueHne WHGOPMAIIOHHON
0€30I1aCHOCTH.



[IpenoTBpamieHne HECAaHKIIMOHMPOBAHHOTO  JIOCTyHMa K  JIMYHOWM  KOH(HUIACHITMATHHOU
uHpOpMaINHY, XpaHIIIEHCs Ha MEPCOHAILHOM KOMITbIOTEpE, MOOMIIBHBIX YCTpoiicTBax. Bpemonocuoe
nporpaMMHoOe oOecriedyeHre U CrocoObl 00phObI ¢ HUM. AHTHBHPYCHBIE MpOrpaMMbl. OpraHu3anus
JMYHOTO apxuBa uH(popMmanuu. PesepBHoe konuposanue. [laponbHas 3amura apXxusa.

HIudppoBanue naHHbX. CuMMeTpuuHble M HecumMmeTpuunble mUdpsl. udpsr npocroii
3amensl. [udp Lesaps. ludp Bmkenepa. Anroputm mudposanus RSA.

Teopernuyeckue 0CHOBbI HH(POPMATUKH

Wndopmanuus, nanHsle U 3HaHus. MHQOpManuoHHbBIE mpoliecChl B INPHPOJE, TEXHUKE MU
oOmiecTBe.

HenpepbiBHBIE M JAWUCKPETHBIE BEIMYMHBI W CHUTHanbl. HeoOXOoaMMOCTb TUCKpETU3aIllUH
nHpOpMaNNy, IpeTHA3HAYEHHON ISl XpaHEH U, iepeaadd 1 00paboTKH B IIUPPOBBIX CUCTEMAX.

JIBonuHoe KoxupoBaHue. PaBHOMEpHBIE M HEpaBHOMEpPHBIE KOJbl. JIeKOAMpOBaHUE COOOLICHUH,
3allUCaHHbIX C TIOMOLIbI0 HEpPaBHOMEPHBIX KoJOB. YcioBue Pano. IloctpoeHue oJHO3HAYHO
JIEKOJUPYEMBIX KOJOB C TIOMOIIBIO JepeBa. EAMHUIBI W3MepeHHs KOJIMYecTBAa WH(MOPMAIHH.
AndaBUTHBINA TOIXO0/T K OLIEHKE KOJIMYECTBA NH(OPMAIIHH.

Cuctemsl curcinenus. Pa3BépHyTast 3anuch 1eIbIX U JPOOHBIX YMCeNl B NO3MLIMOHHOMN cucteme
cuucienus. CBoicTBa MO3MIIMOHHOM 3alMCH YUCIIa: KOJIMYECTBO LU(P B 3aMUCH, MPU3HAK JETUMOCTH
Ylclia HA OCHOBaHME CHCTEMBbl CUUCIICHUSA. AJTOPUTM IEpEeBOa LEJI0ro yucia u3 P-uuHOi cucteMsl
CUMCIICHUS B JECATUYHYIO. AJITOPUTM TE€peBOia KOHEUHOW P-n4HOI ApoOH B AECATHUHYIO. ANTOPUTM
IepeBosia LeJIoro 4Yuciaa M3 JeCITHMYHOM cHcTeMbl cuucieHuss B P-uunyro. IlepeBon koHeuHOMH
JecATUYHON npobu B P-munyro. J[BouuHas, BOCbMEpHYHAs M ILIECTHAALATEPUUYHAsl CHCTEMBI
CUMCIICHUS, CBSA3b MEXKIy HUMHU. Apu(]MeTHIecKre onepaniy B MO3UIIMOHHBIX CHCTEMaX CUUCIICHUS.
TponuHas ypaBHOBEIIEHHAs CUCTEMA CUUCIIEHUA. JIBOUYHO-IECATUYHAs CUCTEMA CUUCIICHUS.

Konuposanue texctoB. Komuposka ASCIIl. Oanobaiitaeie xonupoBku. Ctangapr UNICODE.
Konuposka UTF-8. Onpenenenrie nHpopMannoHHOro 00bEMa TEKCTOBBIX COOOIIEHUH.

KoaupoBanue nzobOpaxenuit. OnieHka MHPOPMAIIMOHHOTO 00BbEMa rpa@UuecKuX AAHHBIX MPU
3aJlaHHBIX Pa3pelIeHUH U ITyOHHE KOoJMpoBaHus 1BeTa. L[BeToBble Mozenu. BekTopHoe koaupoBaHue.
®opmartsl rpadpuueckux (daitnos. TpéxmepHas rpaduka. @pakranpHas rpaduka.

KonupoBanue 3Byka. OueHka MH(OpMAIMOHHOTO 00BbEMa 3BYKOBBIX JaHHBIX NPH 3a/JaHHBIX
4acTOTe TUCKPETU3ALUU U Pa3psiAHOCTH KOJIMPOBAHUS.

Anrebpa noruku. IloHaTue BbicKa3biBaHUA. BbickasbiBaTenbHble (QOPMBI  (TIPEAUKATHI).
KBaHTOpHI CyIIeCTBOBaHUS U BCEOOITHOCTH.

Jlornueckue onepanuu. Tabmurpsl ucTHHHOCTU. Jlormyeckue BbIpaxeHus. Jlormueckue
TOXJIeCcTBa. J{0Ka3aTeabCTBO JIOTUYECKUX TOXKJECTB C MOMOIIbIO TaOiaul MCTUHHOCTU. Jlormueckue
oTiepaliy U ornepanuy HaJl MHOKECTBaMHU.

3aKkoHBl anreOphl JIOTUKA. OKBUBAJIEHTHBIE MPe0oOpa30BaHUS JIOTMYECKHX BBIPAKECHUH.
Jlornueckue ypaBHEHHs U CHCTEMbl ypaBHEHUH.

Jlornyeckre (QyHKIUH. 3aBUCHMOCTH KOJHYECTBA BO3MOMKHBIX JIOTHYECKHX (YHKIHHA OT
KOJIMYECTBA apryMeHTOB. [oHbIE CHCTEMBI IOTHYECKUX (PYHKIIUH.

Kanonnueckne ¢opmbel Joruueckux BblpaxkeHUd. CoBeplleHHbIE JU3BIOHKTUBHBIE U
KOHBIOHKTHBHbIE HOpMaJIbHbIE (POPMBI, AITOPUTMBI UX IIOCTPOCHUS 110 TaOJIUIE UCTUHHOCTH.

Jlornueckue nsneMeHTBHl B cocTraBe Kommbiorepa. Tpurrep. Cymmarop. MHoropaspsiaHbiid
cymmarop. [loctpoeHne cxem Ha JIOTHYECKHX 3JIEMEHTaxX 10 33JaHHOMY JIOTUYECKOMY BBIPAXKEHUIO.
3anuce JIOTHYECKOTO BBIPAKEHHUS 0 JIOTUYECKOH CXEME.



[IpencraBnenue Henbx Yucea B NaMATH KOMIblOTepa. OTpaHUYEHHOCTh HMANa30Ha YNUCEN IPU
OTrpaHMYEHUU KoJudecTBa pa3psnoB. [lepenonHenue paspsaHoi ceTku. be33HakoBblE M 3HAKOBbBIE
JaHHbIC. 3HAKOBBIN OUT. [[BOMYHBII TOTOTHUTEIBHBINA KOJ OTPHUIIATEIHHBIX YUCEIL.

[ToGuToBBIC JIOorMYeckue omneparuu. Jlornyeckuid, apuPMETHIECKUNA W ITUKINYECKUA CIBUTH.
[[IudpoBanme ¢ MOMOIIBIO TOOUTOBOH onepannu «uckitoyvaromee NJINy.

[IpencraBieHyre BELIECTBEHHBIX YHMCEN B NaMATH KOMIIbIOTEpA. 3HAyalias 4acTh U MOPAIOK
yrcia. /lnama3oH 3Ha4YeHW BeIIeCTBEHHBIX uuced. [Ipo0ieMbl XpaHEHUs BEIIECTBEHHBIX YHCE,
CBA3aHHBIE C OrPAaHMYEHUEM KOJMYECTBA pPa3psAaoB. BeINoIHEHHE omnepanuii C BEIIECTBEHHBIMHU
YHClIaMU, HAKOILJICHUE OMIMOOK IIPU BHIYHUCIICHUSIX.

AJITOPUTMBI U IPOTPAMMHPOBAHHE

OmnpeneneHre BO3MOXHBIX Ppe3YylbTaTOB padOThl MPOCTEHIIMX aJrOPUTMOB YIPABICHUS
WCIIOJHUTENISIMU U BBIUYMCIUTENbHBIX aIrOpUTMOB. OmpeeneHne UCXOAHBIX AaHHBIX, MPU KOTOPBIX
QJIITOPUTM MOXET JIaTh TPeOYyEeMBbIil pe3ynbTar.

Oransl penieHys 3ajad Ha KoMmibioTepe. IHCTpyMeHTallbHbIE CPECTBA: TPAHCIATOP, OTJIAUHUK,
npommpoBIMK. KomMnumsiws 1 uHTEprIpeTanus mporpaMm. BupTyanbHble MalIuHBL

WnterpupoBanHas cpena paszpaboTku. Meroabl oOTiIaaku mporpamm. Vcmonb3oBaHue
TpaccupoBOoYHBIX Tabmui. Otianounbiii BbBoA. [lomiaroBoe BBINIOJIHEHHWE TMPOTrpaMMbl. ToOUYKH
octaHoBa. [IpocMOTp 3HaUEHUI IEPEMEHHBIX.

SI3pik  mporpammupoBanus (Python, Java, C++, C#). Tumbl JaHHBIX: LEIOYUCICHHBIC,
BEILIECTBEHHbIEC, CUMBOJIbHbIE, Jornueckue. BerBnenus. Cnoxksble ycnoBus. Llukibl ¢ yciaoBuem.
[uknel mo nepeMeHHOW. B3anMo3aMeHsS€MOCTb pa3IMYHBIX BHJOB LUKIOB. HBapumaHT LUKIA.
CocraBiieHre IIUKJIa C UCIOJb30BaHNEM 3apaHee ONpeesIEHHOr0 MHBapUaHTa 1IMKIIA.

JoxymenTupoBanue mporpamm. Hcnosb3oBanue KomMeHTapueB. IloaroroBka omnucaHust
IIPOrpaMMBbl U HHCTPYKLIUHU JJIs IOJIb30BaTENs.

Anroput™Mbl  00paOOTKM HaTypalbHBIX YHCEN, 3alMCAaHHBIX B IO3MLUOHHBIX CHCTEMax
CUMCIICHUS: pa30MeHHe 3allCU YUCla Ha OTJElbHbIE LU(PHI, HAX0XKIEHUE CYMMbl U IPOU3BEIECHUS
uu@p, HaXOXKJAECHNE MaKCUMaJIbHOW (MUHUMAaJIbHOM) HUPHI.

HaxoxzaeHue Bcex NPOCTBIX 4YMCENl B 3aJlaHHOM JuanasoHe. [IpencraBneHue umcna B BHUIE
Habopa MPOCThIX COMHOXHTENEH. AITOPUTM OBICTPOTrO BO3BEIEHUS B CTEMEHb.

OOpaboTka AaHHBIX, XpaHsmuxcss B (aiinax. TekcroBele u nBomuHble (aiinel. daiinoBbie
nepeMeHHsble ((aiinoBble ykazaTenu). Urenue u3 daiina. 3anucs B Qaiii.

Pazbuenne 3amaun Ha mnojazanaud. [loxmporpammsel (mpoueaypbl U QyHKIuHM). Pekypcus.
PexypcuBHble 00bekThl ((hpakTainsl). PekypcuBHble mporenypsl U ¢yHkuuu. Mcmonp3oBaHue cTeka
JUISL OpTraHU3alluu PeKYPCUBHBIX BHI30BOB.

Hcnonws3oBanne craHmapTHOW OMOIMOTEKH s3bIKa TporpammupoBanus. [lomkimrodenne
OuONIMOTEK MOANpPOrpaMM CTOPOHHHX Hpou3BoguTeneil. MoIynbHBI NPUHLIMO TMOCTPOCHUS
IIPOrpaMM.

Uucnennsle MeTo1bl. TouHOE U MPUOIMKEHHOE pelieHus 3a1a4u. YucieHHble METOIbI PELIeHHS
ypaBHEHUI: MeToJ nepedopa, METoJ MOJOBHUHHOIO JeneHus. [Ipubnmx€HHOe BBIYMCIEHUE JIMH
KpUBBIX. Boruncienue miomaneit Guryp ¢ moMOIIbI0 YUCICHHBIX METOAOB (METOI MPSIMOYTOJIbHUKOB,
Meton Tpaneuui). I[lomck Makcumyma (MHUHMMYMa) (QYHKIMHA OJHOW IEPEeMEHHOH METOA0M
ITOJIOBUHHOTO JIEJICHUSI.

OOpaboTka CHUMBOJBHBIX JaHHBIX. BCTpoeHHbIE (QYHKIMM S3bIKa MPOrPaMMHUPOBAHUS IS
00pabOTKH CHUMBOJIBHBIX CTPOK. AJITOPHUTMBI O0OpaOOTKM CHUMBOJBHBIX CTPOK: MOJCYET KOJIMYECTBA
MOSIBICHUM CHMBOJIa B CTPOKE, pa3OMEHHE CTPOKM Ha CJIOBa MO MPOOEIbHBIM CHMBOJIAM, IMOHMCK
MOJICTPOKH BHYTPU JAHHOW CTPOKH, 3aMEHA HAWJIEHHOW MOJCTPOKH Ha JIPYryro CTPoKy. ['eHepanus



BCEX CJIOB B HEKOTOPOM ayi(haBUTE, YIOBJIETBOPSAIOIIMX 3aJaHHBIM orpaHuueHusM. [IpeoOpasoBanue
4HClia B CAMBOJILHYIO CTPOKY U 00paTHO.

MaccuBbl U IOCIIEJOBATEIBHOCTH YKcell. Beruncnenre 0000MEHHBIX XapaKTEPUCTHK 3JIEMEHTOB
MacCHUBa MJIM YUCJIOBOW IOCIEN0BATEIbHOCTH (CyMMBI, IPOU3BEACHUS, CPETHEr0 apu(pMETUYECKOrO,
MUHUMAJIBHOIO W MAaKCHUMAaJbHOIO 3JEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIOLIMX
3aJJaHHOMY YCJIOBHIO). JINHEMHBII OMCK 3aJaHHOTO 3HAUYEHUSI B MAaCCHBE.

CoptupoBka ogHOMepHOro Maccupa. [IpocTbie METOBI COPTUPOBKU (METOM IMY3bIPbKa, METOJ
BbIOOpa, cOpTUpOBKa BcTaBkamu). COpTUpOBKa cIUsHUEM. beicTpas copTHpoBKa MaccuBa (aJIrOPUTM
QuickSort). JIBoruHBI OUCK B OTCOPTHPOBAHHOM MacCHUBE.

JIByMepHBbIE MacCHUBBI (MaTpPUIbI). AJTOPUTMBI 00pPaOOTKU ABYMEPHBIX MAaCCHBOB: 3allOJIHEHHUE
JBYMEPHOT'0 YMCJIOBOI'O MACCHBA MO 3a/IaHHBIM IIPaBUJIaM, IOMCK AJIEMEHTA B JIBYMEPHOM MacCHBE,
BBIUMCIIEHUE MakCUMyMa (MHHHUMYMa) U CYMMBbI 3JIEMEHTOB JIBYMEpHOIO MAacCHBa, IEpPECTaHOBKA
CTPOK U CTOJIOLIOB IBYMEPHOI'O MAaCCHBA.

NHpopmManMOHHBIE TEXHOJIOTHH

TexcroBwiii mpomeccop. PemaktupoBanne u QopmatupoBanue. llpoepka opdorpaduu u
rpammatuky. CpencTBa MOMCKAa M aBTO3aMEHbI B TEKCTOBOM Ipoueccope. VMcrnonb3oBaHue CTUIIEH.
CTpyKTypHpOBaHHbIE TEKCTOBble JOKyMeHTbl. CHoOcku, oriaBieHue. KoiektuBHas paborta c
JTOKyMeHTaMH. MHCTpYMEHTBI PEleH3UpPOBaHUS B TEKCTOBBIX Iporeccopax. OOiadHble CEPBUCHI.
HemoBass  mepernmcka. Pedepar. IlpaBuna  OMTUPOBAHUS  HMCTOYHHKOB W OQOPMIICHHS
oubnuorpaduueckux ccbutok. OdopmiieHue CHucKa JUTepaTypbl. 3HAKOMCTBO C KOMIIBbIOTEPHOMH
BEPCTKOM TekcTa. TexHuyeckue cperncrtsa BBojga Tekcra. CHenMaTu3MpOBaHHBIE CPENCTBA
PEeAAKTUPOBAHUS MAaTEMATUYECKUX TEKCTOB.

Ananu3 naHHbIX. OCHOBHBIE 3aJlauM aHallM3a JAHHBIX: IPOrHO3MPOBAaHME, KiaccuuKalus,
KJlacTepu3anus, aHajau3 oTkioHeHuH. [locnenoBaTenbHOCTh pelIeHHs 3ajau aHaiau3a JaHHBIX: cOop
NEePBUYHBIX JAaHHBIX, OYHCTKA M OIIEHKa KayecTBa JIaHHBIX, BBIOOpD W/WIM TOCTPOEHUE MOJIENH,
npeoOpa3oBaHKEe JaHHBIX, BHU3yaJu3allus JaHHBIX, WHTEpIpeTanus pe3ynbraToB. l[Iporpammubie
CpEeICTBA U HMHTEPHET-CEPBUCHI i OOpaOOTKM M MpelICTaBiICHMs] JaHHBIX. bonblue naHHbBIE.
MamuHHoe o0ydenue. HTenIeKTyalbHbIi aHaIN3 TaHHBIX.

AHanmu3 JaHHBIX C TIOMOIIBIO AJIGKTPOHHBIX TalnML. BelunMciaeHne CyMMBbI, CpelHero
apudmernyeckoro, HauOobIIEro (HAUMEHbBILIEr0) 3HaUEHUs Juana3oHa. Beruncnenue kosgdunnenta
KOppeJsiuK ABYX pPsiioB HaHHBIX. [locTpoeHue cTonOuaThixX, JTMHEWYATHIX M KPYTOBBIX JAHATrPAMM.
[Toctpoenue rpadpukos pynkuuii. [logdop nuuum TpeHaa, pereHne 3aaad MpPOrHO3UPOBAHMUS.

YucieHHOe pelleHne ypaBHEHHH ¢ MOMOIIbI0 moadopa mapaMerpa. OnTUMM3aNUs Kak IMOUCK
HaWIy4dlllero peueHuss B 3afaHHbIX ycioBusix. llenmeBas ¢yHknus, orpanudenus. JlokanbHble u
rJ100abHBIM MUHUMYMBI 1LieleBol QyHKUMU. Penienre 3a1a4 ONTUMHU3AUHU C TIOMOIIBIO AIEKTPOHHBIX
TaOJIHII.

11 KJIACC

TeopeTnueckue 0CHOBbI HH(POPMATUKHU

Teopernueckne mMOAXOABI K OICHKE KOJMWYECTBa WHQOpPMAIMK. 3aKOH aJJUTHBHOCTH
nHpopmanuu. Popmyna Xaptiau. Mudopmarus u BepositHocTh. Dopmyna [lleHHoHa.

AnroputMmbl ckatus gaHHbIX. AnroputM RLE. Anroputm Xaddmana. Anroputm LZW.
ANTOPUTMBI CKaTUsl JAHHBIX C MOTEPSMHU. YMEHbIIEHUE TIyOMHBI KOaupoBaHUs 1BeTa. OCHOBHBIC
unen anroputmoB cxarus JPEG, MP3.



CkopocTb nepefau JaHHbIX. 3aBUCUMOCTh BPEMEHM Iepeaud OT MH(POPMAIMOHHOrO 00BbEMa
JAHHBIX M XapaKTEPUCTHK KaHaja CBs3U. [IpMUMHBI BOSHUKHOBEHHS OMIMOOK MpPU Nepeaadye JaHHbIX.
Kopapl, nmo3Bossitone 00HapyKUBaTh M MCIPABIATH OMIMOKM, BOSHUKAIOIIUE MPH Ieperade JaHHBIX.
Paccrosinue Xsmmunra. Koguposanue ¢ noropenrem 6utos. Koasl XammuHra.

Cucrembl. KOMIIOHEHTHI CHCTEMBI U UX B3aumojeicTBue. Cucremubiid 3hdexT. YnpasineHue kak
nHpopManMoHHbIH mporecc. OOpaTHast CBA3b.

Mopnenn u mopenuposanue. Llens monenupoBanusi. COOTBETCTBUE MOJEIN MOJECIUPYEMOMY
00BEKTY MJIH MPOLECCy, LeIHU MoJenpoBanus. PopManu3aus MPUKIAAHbIX 3a1a4.

IIpencraBnenue pe3yabTaToOB MOAEIMPOBAHUSA B BHUE, YIOOHOM AJISi BOCHPUSATHS YEIOBEKOM.
I'padmyeckoe mpencraBieHUe JaHHBIX (CXEMbI, TAOIHIIBI, TPAPUKH).

I'pappl. OcnoBHble moHATHA. Buasl rtpadoB. Omnmcanwe rpadoB ¢ MOMOIIBIO MaTPHII
CMEKHOCTH, BECOBBIX MAaTpHII, CIIUCKOB CMEKHOCTH. PellleHne anropuTMU4ecKux 3a7ad, CBSI3aHHBIX C
aHamu30M TpadoB (IIOCTPOEHHE ONTUMAIBHOIO IIYTH MEXIYy BepIIMHaMHu rpada, oIpelesneHue
KOJIMYECTBA PA3JIMUHBIX IyTeH MEXIY BEPIIMHAMU OPHEHTHPOBAHHOTO alMKIMYECKOTO Tpada).

Hepesbs. bunapuoe nepeBo. JlepeBbsi moumcka. CriocoOsl o6xonma aepesa. Ilpencramienue
apu(pMeTHYeCKUX BBIpAKEHUH B BHJE JepeBa. JMCKpeTHble MIPbl JBYX HUIPOKOB C TIOJIHOH
uHpopmanueit. [Toctpoenue nepesa nepebopa BapHaHTOB, ONKCAHUE CTPATETMM UIPbl B TaOIMYHOMN
(dopme. BBIMTpHIIHBIC ¥ TPOUTPHILITHBIE TTO3UIMH. BRIUTPHIIITHBIE CTPATETHH.

CpenctBa MCKYCCTBEHHOIO MHTesUIeKTa. CepBHCHl MalIMHHOIO IEPEBOAA M PACIIO3HABAHUSA
ycTHOU peun. KorautusHele cepBuchl. MnenTudukanys u mnouck n300pakeHui, pacro3HaBaHHue JIULI.
CamooOyuaromiyecs: cucteMbl. VICKyCCTBEHHBIM MHTEIUIEKT B KOMITBIOTEPHBIX Mrpax. Vcnonb3oBaHue
METOJIOB HMCKYCCTBEHHOTO MHTE/UIEKTa B OOyyarommx cuctemax. Vcnosnap3oBaHue METOA0B
HCKYCCTBEHHOIO MHTEUIEKTa B poOororexHuke. WHrepHer Bemied. IlepcriekTuBbl pa3BUTHSA
KOMIIBIOTEPHBIX MHTEJUIEKTYaJIbHBIX cucTeM. HelipoHHBIE ceTh.

AJITOPUTMBI U IPOTPAMMHPOBAHHE

Q@opManuzanus NOHATHA anroputma. MammHa TeropuHra Kak YyHHBepcajdbHas MOJEIb
Beiuncnennil. Tezuc Yépua—Twropunra.

OneHka CJIO0XKHOCTH BbIUMCIEeHUH. Bpemss paboTbl u 00BEM HCIONB3yeMOM MaMsATH, HX
3aBUCHUMOCTb OT pa3Mepa HUCXOIHBIX JaHHBIX. OIEHKAa aCUMITOTUYECKOW CIIOKHOCTH aJIrOPUTMOB.
AJTOpUTMBI  MOJIMHOMHANBHON  cinoxHOCTH. IlepeGopHbie anroputmbl. [lpumepbl  pa3iaHuHBIX
QITOPUTMOB pEIICHUs OJHOM 3a7]aul, KOTOPbIE UMEIOT Pa3INYHYIO CIOKHOCTb.

[Touck mpOCTHIX YKCEN B 33JJaHHOM JUANa30He ¢ TOMOIIBIO allTOPUTMA «pelieTo DpaTocheHar.

MHoropa3psiiHbIe LeIble YUCIa, 3a/1a4i JITUHHON apu(pMETHKH.

CrnoBapu (accolMaTUBHbIE MacCUBBI, 0ToOpakeHus ). Xoui-radnuusl. [loctpoenue andaButHO-
YaCTOTHOTO CJIOBAps AJIsl 3aJJaHHOTO TEKCTA.

Crexu. AHanM3 NpaBUWIBHOCTH CKOOOYHOTO BBhIpaKeHHUsS. BbluncieHune apupmMeTHyeckoro
BBIP)XEHUS, 3aMCAHHOTO B MOCTPHUKCHOHN Gopme.

Ouepenn. Mcnonb3oBanne o4epeau Il BPEMEHHOIO XPaHEHUS JaHHBIX.

AnroputMmsl Ha rpadax. [ToctpoeHre MUHUMaIbHOTO OCTOBHOT'O JIepeBa B3BEUIEHHOI'O CBSI3HOTO
HEOPHEHTUPOBAHHOTO rpada. KonndyecTBo pa3inyHbIX MyTeld MEXAY BepIIMHAMH OPUEHTHPOBAHHOTO
AlMKJINYEeCKOTro rpada. Anroput™ JIeiKkcTpsl.

JHepeBpsi. Peanuzamms aepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYyp. JlBowuHble (OMHApHBIC)
nepeBbsi. IlocTpoenune pgepeBa Uis 3aAaHHOrO apuU(METHUECKOro BbIpakeHUs. PexypcuBHBIE
anropuT™Mel 00xo/a nepesa. VMcnoap3oBaHue cTeka U odepenu A 00Xo/1a 1epeBa.



JluHaMpuyeckoe IporpaMMUpOBaHHME KaK METOJ  pelmleHus 3aJad ¢ COXPaHEHHEM
IIPOMEXYTOUHBIX PE3yJIbTaTOB. 3aJ1a4M, pELIacMbI€ C IOMOIIBIO0 TUHAMUYECKOTO POrPaMMHUPOBAHUS:
BBIYHCIICHUE PEKYPCUBHBIX (DYHKIIMH, TOJCYET KOJIMYECTBA BAPUAHTOB, 3314l ONTUMU3AIUH.

[TonsiTre 06 00BEKTHO-OPHUEHTUPOBAHHOM MporpammupoBanuu. OOBEKTH U Kiacchl. CBoicTBa
U MeToAbl 00BeKTOB. OOBEKTHO-OpPMEHTHPOBAHHBIM aHanu3. Pa3paboTka mporpamMM Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO MOIX0Aa. MHKancynsnus, Haclie0BaHUEe, TOTUMOP(PHU3M.

Cpenbl  ObICcTpOit  pa3paborkm mporpamm. [IpoekTupoBanue wuHTEpdelca TOIb30BaATEINS.
Hcnonb30BaHne TOTOBBIX YIPABIIsEMbIX AJIEMEHTOB JIJIsl IOCTpOeHUsl uHTepderica.

00630p s3b1KOB IporpammupoBanus. [louarue o napagurmax nporpaMMUpPOBaHUS.

NHpopManMOHHBIE TEXHOJIOTHH

Oranbel KOMIIBIOTEPHO-MATEMAaTUYECKOT0 MOJIEJIMPOBAaHUsS: IMOCTAHOBKA 3a/ladyM, pa3padoTka
MOJEJIU, TECTUPOBAHUE MOJIENN, KOMITBIOTEPHBIN SKCIIEPUMEHT, aHAIU3 PE3YJIbTATOB MOJCIMPOBAHUS.

Juckperuszanuss NOpd  MaTeMaTUYECKOM  MOJIEIMPOBAaHUM  HENPEPBIBHBIX  MPOLECCOB.
MonenupoBanue IBUKeHUS. MojenupoBaHue OMONOIMUECKUX CHCTeM. MareMaTudyeckue MOJenu B
SKOHOMUKE. BhIUnCINTENbHBIC SKCIIEPUMEHTBI C MOJICTISIMHU.

OO0paboTka pe3ynbTaToOB IKCIEpPUMEHTa. MeToJ HauMeHbIIuX KBaapaToB. OIEHKA YHCIOBBIX
MapaMeTpoB MOJAEINPYEMbIX 00BEKTOB U IpoIeccoB. BoccTaHOBNIEHNE 3aBUCUMOCTEH IO pe3ysbTaTaM
JKCIIEPUMEHTA.

BepositnoctHeie Moaenu. Meroasl Monte-Kapno. Umutarnmonnoe moaenupoBanue. CucteMbl
MaccoOBOT0 00CTYKUBaHUS.

Tabnuunbie (pensuuoHHBbIe) Oa3bl AaHHBIX. Tabnuma — TpeacTaBiIeHHE CBEACHHA 00
OIHOTUMHEBIX oObekTax. llome, 3ammchb. Kirou Tabnuupl. PabGora ¢ roroBoi 0a3oi HJaHHBIX.
3anonHenue Oas3pl AaHHbIX. llouck, copTUpoBKa W (QuiIbTpalus JaHHBIX. 3alpochl Ha BBIOOPKY
JAHHBIX. 3aIpOCkI C MapaMeTpaMu. Beruuciisiembie Mojs B 3anpocax.

MHuorotabiauunble 0a3bl JaHHBIX. THUIBI CBsA3ed Mexay Tabnunamu. BHemHW Kioy.
[HemocTHOCTH 0a3bl JaHHBIX. 3aMPOCHI K MHOTOTAOIWYHBIM 0a3aM JaHHBIX.

NHutepuer-npwiioxkenus. [loHATHE O CepBEepHOM M KIMEHTCKOM YacTAX caita. TexHomorus
«KIIMEHT — cepBep», €€ mocTomHCTBa M HeaocTatku. OcHoBbl si3pika HTML u kackamHbix Tabmuil
cruneii (CSS). Cuenapun Ha si3bike JavaScript. @opmsl Ha BeO-CTpaHHUIIE.

Pa3mernienue BeO-caiiToB. Ycmyra xocTuHra. 3arpyska (aitioB Ha caiT.

BBon u300pakeHMIl € UCHONIB30BaHUMEM pPAa3IMYHBIX LUQPOBBIX YCTPOWUCTB (LHPPOBBIX
¢doToanmaparoB M MHUKPOCKONOB, BHUICOKAMEp, CKaHEPOB M JPYrux YcTpoicTB). ['paduueckuit
penakrop. Paspemenue. KanpupoBanue. HcnpaBnenue nepcnektuBbl. ['mcrorpamma. Koppekius
YpOBHEM, Koppekius nBeta. O0eciBeunBaHme IIBETHBIX N300pakeHuid. Petyms. PaboTa ¢ obmactsamu.
OUIbTPHI.

Mmuorocnoitaple u3o0paxkenus. TekcroBeie crmon. Macka cnos. Kananel. CoxpaHeHwue
BbIIeNIeHHOW obnacTu. [ToaroroBka umtrocTpanuii 11 Be6-caliToB. AHUMHUPOBAHHBIE H300PaKEHUSI.

Bekropnast rpaduka. IlpumutuBbl. HM3meHeHue mopsaka dJIeMEHTOB. BrIipaBHUBaHWE,
pacnpenenenue. [ pynnuposka. Kpussie. @opMaThl BEKTOPHBIX PUCYHKOB. MCIOIB30BaHUE KOHTYPOB.
BexTopusaius pacTpoBbIX H300paKeHU.

[IpuHUMIBI TOCTPOEHUST W PEAAKTUPOBAHUS TPEXMEpPHBIX Mopened. CeToyHble MOJENH.
Marepuansl. MoaenupoBaHue HMCTOYHUKOB ocBemieHus. Kamepbl. ApautuBHble TexHosoruu (3D-
npuHTEPHI). [IOHITHE O BUPTYAIbHON PEATbHOCTH U JIOTIOJTHEHHOMN peaTbHOCTH.



INTAHUPYEMBIE PE3VJIBTATbBI OCBOEHMA IIPOI'PAMMLBI 110 HWHO®OPMATHUKE
(YTJIVBJIEHHBIA YPOBEHbB) HA YPOBHE CPEJHEI'O OBILEI'O OBPA3OBAHNS

JIMYHOCTHBIE PE3YJIBTATBI

JIMdHOCTHBIE ~ PE3yJabTaThl  OTPAXKAIOT TOTOBHOCTh W CIHOCOOHOCTh  OOydaromIuXxcs
PYKOBOJICTBOBAThCS C(HOPMHUPOBAHHONW BHYTPEHHEH MO3UIMEH IUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUEHTAIINM, TO3UTUBHBIX BHYTPEHHUX YOEKICHHI, COOTBETCTBYIOIIUX TPAJAULMOHHBIM IIEHHOCTSIM
POCCHUICKOTO O0OIEeCTBA, PACHIMPEHUE >KU3HEHHOTO OIbITa U OMbITa ACATEILHOCTH B IpoOIEcce
peaiM3ani  CpPEICTBAMH  Y4eOHOTO TMpeAMeTa OCHOBHBIX  HANpPaBICHUH  BOCHUTATEIHHOM
NESTCIILHOCTH.

B pesynbrare wusydyeHus uHPOPMATHKM Ha YPOBHE CpenHero ooémero oOpa3oBaHUs Yy
oOyuatorerocsi 0yayT chopMUPOBaHbI CIEAYIONINE JUYHOCTHBIE PE3YIIbTATHI:

1) rpa:kIaHCcKOro BOCIIUTAHUS:

OCO3HaHWE CBOMX KOHCTHTYITMOHHBIX IPaB U 005S3aHHOCTEH, YBaXKCHNE 3aKOHA U TTPABOIIOPSIIKA,
COONIOZICHHE OCHOBOMNOJATaloIUX HOPM  HH(OPMALMOHHOTO TMpaBa M  UH(OPMALMOHHOU
0€e301aCHOCTH;

TOTOBHOCTh ~ TPOTHUBOCTOSITH  HMJCOJIOTHMH  OKCTPEMH3Ma, HAIMOHAU3Ma, KceHodoOuw,
JUCKPUMHHAIIMA 110 COLHUAIbHBIM, PEIUTHO3HBIM, pAcOBBIM, HAIMOHAJIBHBIM IPH3HAKAM B
BUPTYaJIbHOM MIPOCTPAHCTBE;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:

[IEHHOCTHOE OTHOIIICHHEe K WCTOPUYCCKOMY HACJIEINI0, JOCTMKeHUsM Poccuu B Hayke,
HCKYCCTBE, TEXHOJIOTHSX, IOHUMaHUE 3HAYCHUsS WH(OOPMATHKH KaK HAyKW B JKU3HH COBPEMCHHOTO
o01ecTBa;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

c(hOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYCCKOTO ITOBEICHHS;

CIIOCOOHOCTh OIIEHUBATh CHTYAIMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH HA
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIE B ceTH VIHTepHeT;

4) 3cTeTUYECKOr0 BOCTIUTAHMS:

ACTETHYECKOE OTHOIIEHUE K MUY, BKIIFOUAst 3CTETUKY HAyYHOTO W TEXHHYECKOTO TBOPYECTBA;

CIIOCOOHOCTh BOCIPUHUMATH pa3jMYHbIC BHJBI HCKYCCTBAa, B TOM YHCIIE OCHOBAHHOTO Ha
MCIOJIb30BaHUN MH(POPMAITMOHHBIX TEXHOJIOTHIA,

5) pusuveckoro BOCHUTAHMSA:

c(hOpMHUPOBAHHOCTH 3/I0POBOTO M Oe30macHOro 0Opasza >KW3HHU, OTBETCTBEHHOT'O OTHOIIEHHUS K
CBOEMY 37I0pPOBBIO, B TOM YHCIIE 3a CUET COOIIOIeHHS TpeOOBaHU 0€30MMacCHOM IKCILTyaTallliy CPEJICTB
MH(OPMAIIMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA;

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTh K AKTHUBHOW JCSITEILHOCTH TEXHOJOTWYECKOW W COIMAIBHON HAIIPaBJICHHOCTH,
CIOCOOHOCTH MHUIIMUPOBATH, TUTAHUPOBATh U CAMOCTOSTEIIEHO BBITOHSITH TAKYIO JICSITEILHOCTD;

uHTEpec K cdepaM MpodecCHOHANIBHON AESITeNbHOCTH, CBS3aHHBIM C HWHGOPMATHUKOM,
MPOrpaMMHUPOBAHUEM W MH(POPMAIMOHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha JOCTHIKEHUSX HAYKU
MH(OPMATUKH M HAyYHO-TEXHUUECKOTO MpOorpecca, yMeHHe COBEpIIaTh OCO3HAHHBIN BbIOOp Oymyiien
npodeccuu U peanu3oBbIBaTH COOCTBEHHBIE KU3HEHHBIE TIAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPA30BaHUIO HA IPOTSHKCHUH BCEH KHU3HU;

7) IKOJI0THYECKOr0 BOCTIMTAHUSA:



OCO3HaHME TJI00AILHOIO XapakTepa JKOJIOTMYECKHUX MpoOJeM M MyTed UX pelleHHs, B TOM
qucie ¢ y4ETOM BO3MOXKHOCTEH HH(POPMAITMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

Cc(OPMHUPOBAHHOCTE MHPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyK{, JOCTH)KEHUSIM Hay4HO-TEXHMYECKOrO IIporpecca M OOLIECTBEHHOM NpaKkTHUKH, 3a CYET
MOHUMAaHMS POJIM MH(OPMAIIMOHHBIX PECypCcOB, MH()OPMAITMOHHBIX IPOLECCOB M MH(POPMAIIMOHHBIX
TEXHOJIOTHH B yCIOBUAX HU(POBOI TpaHchopMaMu MHOTHX c(ep KU3HU COBPEMEHHOTO O0IIECTBa;

OCO3HaHME LIEHHOCTH HAYYHOM JeATENBbHOCTH, TOTOBHOCTb OCYILECTBIJIATH IPOEKTHYIO U
HCCIIEI0BATEIbCKYIO JeSTEIbHOCTh HHUBUIYyalbHO U B IPYIIIIE.

B mporiecce 1ocTHKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOTPAMMBI 110 UH(POpPMATHUKE Y
o0yJaromuxcs COBEPIIEHCTBYETCS SMOLMOHAIBHBIN HWHTEJUIEKT, MpeaIoIararomui
C(OPMHUPOBAHHOCTE:!

CaMOPEryJIMPOBaHUs, BKIIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCThH 3a
CBOE TMOBEAEHUE, CHOCOOHOCTh AaTanTHPOBATHCS K HMOIMOHAIBHBIM HM3MEHEHUSM W TPOSBISTH
IrMOKOCTb, OBITH OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHUBAIMH, BKIIOYAIONIEH CTpeMIIeHHE K JOCTH)KEHUIO LIENIU U YCIEeXy, OITUMU3M,
VMHUIMATUBHOCTh, YMEHUE JIeHICTBOBATh, UCXO/S U3 CBOMX BO3MOXHOCTEH;

OMIIATUH, BKIIOYAIOMIEH CIOCOOHOCTh IOHMMATh O3MOIMOHAIBHOE COCTOSIHUE JIPYTHX,
YUUTBIBATh €TO MIPU OCYIIECTBICHNH KOMMYHHUKAIIUH, CIOCOOHOCTh K COUYBCTBHIO U COIIEPEKMBAHHUIO;

COLMAJIBHBIX HABBIKOB, BKJIIOYAIOMIMX CIHOCOOHOCTh BBICTpAaUBaTh OTHOLIEHHUS C APYTUMH
JOABMH, 3a00TUTHCS, IPOSBIIATH UHTEPEC U Pa3peliaTh KOHMIUKTHI.

METANIPEJMETHBIE PE3YJIbTATHI

B pesynbrare wusydyenus uHPOPMATHKHM Ha YpOBHE CpeaHero ooémero oOpa3oBaHUs Yy
oOyuaromierocs OyayT cpopMUpPOBAHBI METAIIPEIMETHBIC PE3YIIbTAThl, OTPAXKEHHBIC B YHUBEPCATIbHBIX
y4eOHBIX JEHCTBUSX, @ HWMEHHO — I[I03HABaTENIbHbIE YHHUBEpCAIbHbIE Yy4ueOHbIE JEeHCTBUS,
KOMMYHHKATHUBHBIE YHUBEpCaIbHbIE Y4eOHbIE NEWCTBUSA, PETYNATUBHBIC yYHHBEpCAIbHBbIE yueOHBIC
JeHCTBHS, COBMECTHASI IEATEIHHOCTb.

Ilo3HaBaTenbHBIC YHHBEPCAIbHBIE YUeOHbIE 1eHCTBHS

1) 6a3oBble JIornyeckmne 1eHCTBUSA:

CaMOCTOSITENILHO  (OPMYJIUPOBAaTh MW  aKTyalu3WpoBaTh MpobjeMy, paccMaTpuBath &
BCECTOPOHHE;

YCTaHaBJIMBATh CymGCTBGHHBIfI IMPU3HAK HJIW OCHOBAHHUA IJId CpPaBHCHUA, Knaccnquaunn 158
0000IIEeHHS;

OMPEIEATh UEIH AESITeIIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUHU UX TOCTUKEHUS,

BBISABIIATH 3aKOHOMEPHOCTHU U ITPOTHUBOPECUHA B paCCMATPHUBACMBIX ABJIICHHUAX

pa3pabaThiBaTh IUIAH pEIICHUsS MPOOJIeMbl ¢ Y4ETOM aHajdu3a MMEIONINXCS MaTepUabHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPCKTHBBI B ACATCIIBHOCTb, OLCHUBATH COOTBCTCTBUC PC3YJILTATOB LCIIAM,
OIICHUBATh PUCKHU IMOCIICICTBHUI NCITEIBHOCTH;

KOOPJAMHHPOBATh ¥  BBHINOJHATH PabOTy B  YCIOBHSX PEAIBHOTO, BHUPTYaJbHOTO W
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

Pa3BUBATb KPCATUBHOC MBIIIIJICHUC IIPU PCIICHUU JKU3HCHHBIX Hp06HCM.

2) 0a3oBble HCCIeA0BaTEIbCKHE TeHCTBUS:



BJIQJICTh HABBIKAMH Yy4YEOHO-HCCIICOBATEILCKOM W TPOCKTHOW JCATEIBHOCTH, HABBIKAMH
paspemieHuss NpoOieM, CIOCOOHOCTBIO W TOTOBHOCTHIO K CaMOCTOATEIBHOMY IIOMCKY METO/I0B
peICHUA MPAKTHUYCCKUX 3a4a4, IPUMCHCHHUIO PA3JINYHbIX MCTOJO0B ITO3HAHUA,

OCYIIECTBIISITh Pa3iIMUHBbIC BHUIBI JCATEIBHOCTA IO IOJYYCHUIO HOBOTO 3HAHHSA, €ro
WHTEepIpETaIMU, TPeoOpa30BaHUI0 U MPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX CHUTYAIIMsIX, B TOM YHUCIIE
MIPU CO3/IaHUH YUEOHBIX M COIMATIBHBIX IPOCKTOB;

(dbopMUpOBaTh HAYYHBIA THIT MBIIUICHUS, BIAJACTh HAYYHOH TEPMHHOJIOTHEH, KIFOYCBBIMU
MOHATUSIMHU U METOJAMU;

CTaBUTh M (OPMYyIHpPOBATh COOCTBEHHBIC 33Ja4ll B 00OpPa30BaTEIbHOW JCATEIBHOCTH H
JKU3HCHHBIX CUTYalHAX;

BBIABJIATh IPUYXMHHO-CIICACTBCHHBIC CBA3U U AKTYAJIM3UPOBATH 3a7avy, BBIABUI'ATb T'HIIOTC3Y eé
pelleH sI, HaXO/JUTh apTyMEHTBI Ui J0Ka3aTelbCTBA CBOUX YTBEPXKICHHH, 33JaBaTh MapaMeTpbl W
KPUTEPHUH PEILICHHUS,

AHAJIIM3UPOBATDH IOJYUCHHBIC B XOAC PCHICHUA 3ada4ud pPE3yJIbTaTbl, KPUTUYCCKU OLCHHUBATHL UX
AOCTOBCPHOCTD, IPOTHO3UPOBATHL U3BMCHCHHEC B HOBBIX YCJIOBHUAX,

JlaBaTh OLICHKY HOBBIM CHTYAIlUsIM, OLICHUBATh IPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh IICJICHANIPABIICHHBIA TIOMCK TEPEHOCAa CPEACTB U CHOCOOOB JICHCTBHS B
podecCHOHABHYIO CPeNy;

YMETb NIEPCHOCUTL 3HAHHW B ITO3HABATCIIbHYIO U ITPAKTUYCCKYIO O6HaCTI/I KU3HECACATCIIbHOCTH,

yYMETh HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIACTEIH;

BBIJIBUTaTh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIILHBIC TIOAXO0/IbI U PEIICHUS, CTABUTH MIPOOJIEMBI U
3aJ1a4M, JOITYCKAIOIIUe alIbTEPHATUBHBIC PEIICHHUS.

3) padora ¢ unopmanmeii:

BIIa/IETh HABBIKAMU TOJYYCHHs] WH(GOPMAIMU U3 UCTOYHHKOB PA3HBIX TUIOB, CAMOCTOSATEIHHO
OCYIIECTBISTh IOUCK, aHATTU3, CUCTEMATHU3AIMI0 U MHTEPIIPETALNI0 HHPOPMAIH Pa3InIHBIX BUAOB U
dhopm mpencTaBieHus;

CO3/1aBaTh TEKCThl B pa3MyHbIX (popmarax ¢ yd4yéToM Ha3zHaueHHUs MHGOpMallUu U LEIeBOU
ayJMTOPUH, BRIOUPAsi ONTUMAIBHYIO (POpMY MpE/ICTaBICHUS U BU3YyaTU3aIlUH;

OILICHUBATh JOCTOBEPHOCTh, JIETHTUMHOCTh WH(pOpMalMU, €€ COOTBETCTBHE IIPABOBHIM U
MOPATbHO-ITHYCCKHM HOPMaM;

HCIIOJIB30BAaTh CPECACTBA I/IH(bOpMaI_H/IOHHBIX 1 KOMMYHHKAIIUOHHBIX TEXHOJIOTUH B pPEIICHUN
KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPraHU3allMOHHBIX 3aJad C CcOOJIIoJieHHeM TpeboBaHU
PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHUS, MPABOBBIX U ITHUECKUX HOPM,
HOPM HHGOPMAIIMOHHON O€30TTaCHOCTH;

BJIa/IETh HAaBBIKAMHU PACIIO3HABAHMS U 3aILUTHI UH(pOpManuu, HHHOPMALMOHHON OE30MMacCHOCTH
JTUYHOCTH.

KommyHukaTHBHBIEe yHHBepcaibHble YueOHbIe JelicTBUS

1) oOmenue:

OCYIIECTBISATH KOMMYHUKALIUU BO BCEX chepax KU3HH,

pacrio3HaBaTh HeBepOaJbHBIE CPENCTBA OOINEHUS, MOHUMATh 3HAYEHUE COIUAIBHBIX 3HAKOB,
pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIHA U CMATYATh KOHMIMKTHI;

BJIAACTL pPa3JIMYHBIMU CHOCOGaMI/I OGH.IGHI/IH n BSHHMOHeﬁCTBHH, APTYMCHTUPOBAHHO BCCTH
Auaior, ymeTb CMAT4aThb KOH(I).HI/IKTHI:IG CUTYyalluHu,

Pa3BEPHYTO M JIOTMYHO U3J1araTh CBOKO TOUKY 3PEHUS C UCTIOIh30BAHUEM SI3BIKOBBIX CPEJICTB.



2) coBMeCcTHasl 1eATeJIbHOCTD:

MMOHUMAThH U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAH/IHON W WHIUBUAYAITBHON paOOTHI;

BEIOMpATh TEMATUKy W METOJbl COBMECTHBIX JICHCTBUH C Y4ETOM OONIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KJI0T0 4JIEHA KOJUIEKTUBA;

IIPUHUMATH LI€JIA COBMECTHOU JI€SATEIbHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATH JIEUCTBHS IO
X JOCTHMKECHMIO: COCTABJATH IUIAH AEHUCTBUH, PacHpEAEssiTh POJU C YYETOM MHEHMN YYaCTHUKOB,
00CYXKIaTh pe3yJIbTaThl COBMECTHOM PabOThI;

OLICHMBATh KayeCTBO CBOETO BKJIaJa U Ka)XJOro y4acTHMKA KOMaHJbl B OOIIMU pe3yibTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE MPOEKThI, OLIEHUBATh WJEU C TMO3WLHMU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYUIECTBJIATh MO3UTHUBHOE CTPATETMYECKOE MOBEICHUE B PA3IUYHBIX CUTYyalUSAX, HPOSBIIATH
TBOPUYECTBO U BOOOpaskeHUE, ObITh MHULIMATUBHBIM.

PerJIHTI/IBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JeHCcTBUA

1) camoopranu3amnus:

CaMOCTOSITENTFHO OCYIIECTBIISTH MO3HABATEIBHYIO JESITEIbHOCTD, BBISIBISTH MMPOOJIEMBI, CTABUTH
1 GOpPMYIHPOBATH COOCTBEHHBIE 33/1a4H B 00Pa30BaTEIbHON ACATEIHHOCTH U )KU3HEHHBIX CUTYAIIHX;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH pEIIEeHUs MpoOJieMbl C Y4ETOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U MPEINOYTEHUH;

JIaBaTh OLEHKY HOBBIM CUTYaLlHsIM;

paciupsaTh paMKH y4eOHOTr0 MpeAMETa Ha OCHOBE JINYHBIX MPEANOYTCHUH;

JieNIaTh OCO3HAHHBIN BBIOOD, apIYMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO HIMPOKOM ASPYAMIIMHM B Pa3HbIX 00JacTsIX
3HAHUM, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYyalusIM, BHOCHTb KOPPEKTHBBI B JESITEIbHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIa/IETh HABbIKAMU I103HABATEIbHOW pedieKCHMHM KaK OCO3HAHMSI COBEpPIIAEMBIX JEHCTBUN U
MBICIMTENBHBIX MPOIECCOB, UX PE3yJIbTATOB U OCHOBAHH, MCIOJIB30BaTh NMPUEMBI peduieKCuu A
OLIEHKU CUTYalluH, BHIOOpA BEPHOTO PELLICHHUS;

OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHAIU3€E PE3YIbTATOB IEATEIbHOCTH.

3) npuHATHSA ce0sA ¥ APYTUX:

NIPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHAIU3€E PE3YIIbTATOB JIEATEIIBHOCTH;

MIpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OIIHUOKY;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIIUH IPYroro YeaoBeKa.

INPEAMETHBIE PE3YJIBTATbBI

B nporecce n3yuenus kypca HHGOpMAaTUKU yriyOaEHHOTo ypoBHs 6 10 Knacce 00ydaromyuMucs
OyAyT JOCTUTHYTHI CIEIYIONIUE MTPEIMETHbIE PE3yIbTATHI:



BJIaJICHHE MPEICTABICHUAMH O POJIM MH(POPMALIMU U CBSI3aHHBIX C HEHl MPOLIECCOB B NMPUPOJIE,
TEXHUKE M OOIIEeCTBE, MOHATHAMH «MH(MOPMAIHs», «HHPOPMALMOHHBIA MPOIECC», «CHUCTEMAy,
«KOMIIOHEHTBI ~CHUCTEMBI», «CHCTEeMHBIH 3(pdekr», «uHPOpMAIMOHHAS CHCTEMay, «CHCTeMa
YIIPaBICHUY;

BJIaJIEHHE METOJaMH IoucKa MH(popManuu B ceTu VHTepHET, yMeHHe KPUTHUYECKU OLIEHUBATh
nH(pOpMaINIO, TOTYYEeHHYIO U3 ceTh VIHTepHeT;

YMEHHUE XapaKTepHU30BaTh OOJIbIINE JAHHBIC, TPUBOIUTH IPUMEPH HCTOUHUKOB MX IOIYYEHUS U
HalpaBJICHUsl MCIIOJIb30BaHMsI, yYMEHHE KJAacCU(PUUUPOBAaTh OCHOBHBIE 33/Jayl aHAJINW3a JAHHBIX
(mporHo3upoBaHue,  KilaccuuKkauus, — KilacTepusalus, AaHaIM3  OTKJIOHEHWH),  IOHMMAaTh
II0CJIEI0BATEIBHOCTD PELICHUS 3a/1a4 aHaJIn3a JAHHBIX: COOp NMEPBUYHBIX JaHHBIX, OYUCTKA U OLICHKA
KayecTBa JaHHBIX, BBHIOOp W/WIM TOCTPOCHHWE MOENH, IMpeoOpa3oBaHWE NAaHHBIX, BU3YaU3aIUsI
JAHHBIX, UHTEPIIPETALMS PE3YJIBTATOB;

[IOHMUMAaHHE OCHOBHBIX HPUHIUIIOB YCTPOMCTBA M (PYHKIHMOHUPOBAHHUS COBPEMEHHBIX
CTallMOHAPHBIX U MOOUJIbHBIX KOMIIBIOTEPOB, TEHACHIINM Pa3BUTHSI KOMIIBIOTEPHBIX TEXHOJIOTHIA;

BJIJICHUE HaBbIKaMu pabOThl C ONEpPAlMOHHBIMU CHUCTEMAMH, OCHOBHBIMH BUAAMH
IIPOrpaMMHOT0 0OecreueHus JUIsl pelieH s yueOHbIX 3aj1ay 10 BRIOpaHHOMN CleluaIn3aluy;

HaJIM4YMe MPEICTaBICHUI 0 KOMIIBIOTEPHBIX CETSAX M UX POJIM B COBPEMEHHOM MHUpE, O 0a30BbIX
NPUHIUIAX OpTaHU3alMd W (YHKIMOHUPOBAHUS KOMITBIOTEPHBIX CeTed, 00 OOIMX MpPUHIUIIAX
pa3paboTku ¥ PYHKIIMOHUPOBAHHUS WHTEPHET-TIPUIOKECHUH;

IIOHMMaHUe Yrpo3 HH(OpMaIMOHHONW O0€30MacCHOCTH, HCMHOJb30BAHUE METOJOB U CPEICTB
MPOTUBOJEHCTBUS ITHUM YIrpo3aM, coONroieHue Mep 0€30MacHOCTH, MPEeAOTBPAIAIONINX HE3aKOHHOE
pacmpocTpaHEeHHUE TEPCOHAIBHBIX JIaHHBIX, COOJIIOJIEHHE TPeOOBaHUN TEXHHUKU O€30MacHOCTH U
TUTHEHbl TpU paboTe ¢ KOMIMBIOTEPAMU M JAPYTUMH KOMIIOHEHTAMHU LHU(PPOBOTO OKPYKEHMS,
MIOHMMaHHE MPABOBBIX OCHOB HCIIOJIb30BAaHUS KOMIBIOTEPHBIX Mporpamm, 0a3 JaHHBIX U pabOThl B
cetu MuTepHer;

MMOHMMAaHWE OCHOBHBIX NPUHIUIOB JUCKPETH3AIMU Pa3INYHbIX BUAOB HMH(OpMalUM, YMEHHE
ornpeaensaTh UHPOPMAIIMOHHBIN 00bEM TEKCTOBBIX, T'pa)MUECKUX U 3BYKOBBIX JAHHBIX MPH 3aJaHHBIX
napaMerpax AMCKPETU3alluH, YMEHUE ONPENEISTh CPEIHIOK CKOPOCTh MEpPeadn JaHHbIX, OLIEHUBATh
M3MEHEHHE BPEMEHH Tepe/iaul MPU U3MEHEHHH HH(POPMAIIMOHHOTO 00bEMA TaHHBIX M XapaKTePUCTHK
KaHaja CBS3U;

YMEHHE HCIIONIb30BaTh MPHU PEIICHUH 3a/lad CBOMCTBA MO3UIIMOHHOM 3alKcH YHCell, allropuT™Ma
IIOCTPOCHMSI 3allMCH 4YHUCJIAa B IO3UIMOHHOM CHCTEME CUMCIEHMSI C 3aJaHHbIM OCHOBAHMEM U
IIOCTPOEHHUS YHCia IO CTPOKE, COJEPIKAIEH 3alluCh 3TOr0 YKCia B MO3UIIMOHHONW CUCTEME CUMCIICHUS
C 3aJJaHHBIM OCHOBaHHEM, YMEHHUE BBIMOJIHATh apuPMETUUECKHE ONEPALMU B TIO3UIIMOHHBIX CUCTEMAax
CUHCIICHHUS;

YMEHHUE BBINOJHATH MpPeoOpa3oBaHUS JIOTUYECKUX BBIPAKEHUH, MCHOJIb3Ys 3aKOHBI alreOpsl
JIOTUKH, YMEHHUE CTPOUTH JIOTHUECKOE BBIPA)KEHHUE B TU3BIOHKTUBHOW U KOHBIOHKTHBHON HOPMaJIbHBIX
dbopMax Mo 3amaHHOM TaOIUIlE MCTUHHOCTH, HUCCIIEAOBAaTh OOJACTh MCTUHHOCTH BBICKA3bIBaHUS,
coJIeprKalllero nepeMeHHbIe, periaTh HeCI0XKHbIE JJOTMUYECKUE YPAaBHEHUS U CHCTEMbI YpaBHEHHI;

MOHMMaHHe 0a30BBIX AJITOPUTMOB OOpaOOTKM YMCIOBOM M TEKCTOBOH MHGpoOpManuu (3amuch
yucel B MO3ULIHMOHHONW CHUCTEME CUHUCICHMS, HAXOXKJIEHUE BCEX IPOCTBIX YHUCEN B 3aJaHHOM
auanazoHe, o0Opa0OTKa MHOTOPA3psAHBIX LEJbIX YHMCEd, aHAJlU3 CHMBOJIBHBIX CTPOK M JPYTHUX),
QJITOPUTMOB NOMCKa U COPTHPOBKH, YMEHHUE OIPENEINATh CIOKHOCTh M3y4aeMbIX B Kypce 0a30BBIX
AITOPUTMOB (CYMMHpOBAHHE 3JIEMEHTOB MAacCHBa, COPTUPOBKA MAacCUBA, NepeOOpHBIC aJTOPUTMBI,
JBOMYHBIN MONUCK) U IPUBOAUTH IPUMEPHI HECKOIBKUX AJITOPUTMOB PAa3HON CIOKHOCTH ISl PELLICHUS
OJIHOM 3a7aYH;



BJIaJICHHE YHUBEPCAIBHBIM A3BIKOM IIPOTPaMMHUpPOBaHus BbICOKoro yposus (Python, Java, C++,
C#), npencraBneHusiMH 0 0a30BBIX TUIAX JAaHHBIX M CTPYKTYpax NAHHBIX, YMEHHE HCIIOJIb30BaTh
OCHOBHBIC YIPABJISIOMNE KOHCTPYKIIMH, YMEHUE OCYHIECTBIATh aHAIN3 MPEIUIOKEHHOW MPOrpaMMBbI:
OIIpeNeNIATh PE3yNbTaThl PabOThl MPOrpaMMbl IPU 3aJAHHBIX MCXOJHBIX JaHHBIX, ONPEEINATh, MPH
KAaKMX MCXOJHBIX JAaHHBIX BO3MOYKHO IIOJYYEHHE YKa3aHHBIX pe3yJbTaTOB, BBIIBIATH JIAHHbIC,
KOTOpBIE MOTYT TPUBECTH K omuOke B paboTe mporpammbl, (OpMYIHPOBaTH MPEIUIOKEHUS I10
YAY4IIEHUIO IPOTPAMMHOTO KO/Ia;

YMEHHE CO3[aBaTh CTPYKTYpHUPOBAHHBIE TEKCTOBbIE JOKYMEHTbI M JEMOHCTpallMOHHBIE
MaTepHalibl ¢ UCIOJIb30BAHUEM BO3MOXKHOCTEM COBPEMEHHBIX IMPOTPAMMHBIX CPEACTB U OOJauHBIX
CEpPBHUCOB;

YMEHHE HCIOJB30BATh JJIEKTPOHHBIC TAOJIHMIBI Uil aHAIM3a, MPEACTaBICHUS U O0O0pabOTKH
JAHHBIX (BKJIOYAsl BBIUUCIIEHUE CYMMBI, CPEHEro apu(pMEeTUYECKOro, HAuOOJIBIIEr0 U HauMEHBIIIEr 0
3HA4YeHUH, pellieHUe YpaBHEHUH, BHIOOp ONTUMAIBHOIO PELIeHUs, 110A00p JMHUU TPEeH[Ja, PelLIeHue
3aJ1a4 MPOTHO3UPOBAHUS).

B npornecce n3yuenus kypca uHGOpMaTUKU yriryOaéHHOTO ypoBHS 6 11 Knacce 00ydarommuMucs
OyAyT JOCTUTHYTHI CIEIYIOLIUE TPEIMETHbIE PE3YIbTATHI:

YMEHUE CTPOMTb HEPABHOMEpHBIE KOJbI, JOMYCKAaIOIIME OJHO3HAYHOE JIEKOJUPOBaHUE
cooOmieHnii  (MpeuKCHbIE KOMABI), HCIONB30BaTh TMPOCTEHINNE KOJBI, KOTOpPHIE MO3BOJSIOT
OOHapy)KUBaTh W HCHPABIATh OIIMOKH TpPU Iepenavye JaHHBIX, CTPOUTH KOJ, O0ecTeuyMBaroIInit
HaUMEHBUIYI0 BO3MOXHYIO CPEIHIOI0 AJIMHY COOOIIEHUs IIPU U3BECTHOM YaCTOTE CUMBOJIOB, OSCHAThH
IMPUHIUIBI paOOTHI MPOCTHIX AITOPUTMOB CXKATHUS TaHHBIX;

YMEHHE pelIaTh arOPUTMUYECKHE 3a]]auH, CBSI3aHHBIE C aHAIM30M TpadoB (3a1a4H MOCTPOCHUS
ONITUMAIILHOTO TIYTH MEXy BEepIIMHAMHU Tpada, OTpe/IeTeHUs] KOJTUIECTBA PA3IHIHBIX ITyTeH MEXIY
BEpLIMHAMU OPUEHTHPOBAHHOTO ALMKIMYECKOro rpada), yMeHue MCIob30BaTh 1€PEBbs MPU aHATIN3E
U TIOCTPOCHHUHU KOJIOB M JJISl MPEACTaBIECHUS apu(METHUECKUX BBIPAXKEHUH, MpU pELIeHUH 3aaay
MONWCKAa M COPTUPOBKH, YMEHHE CTPOHUTH JEPEBO MIPHI MO 33JaHHOMY aITOPUTMY, pa3pabaThiBaTh U
00OCHOBBIBATh BHIUTPHIIIHYIO CTPATETHIO UTPHI;

yMeHue pa3palaTbiBaTh M PEaJM30BbIBATh B BHJE NporpamMM 0a3oBble aJTOPUTMBI, YMEHHUE
UCMOJb30BaTh B MpPOrpaMMax JaHHbIE Pa3UYHBIX THIIOB C Y4ETOM OrpaHMUYEHHMH Ha AMANa3oH HX
BO3MOJKHBIX 3HAYCHHIA, IPUMEHSThH IIPH PEIICHUH 3324 CTPYKTYPbI TaHHBIX (CIHCKH, CIIOBApH, CTEKH,
oyepenn, NepeBbs), HCIOIB30BaTh 0a30BbIE OINEpaldd CO CTPYKTypaMH MJaHHBIX, MPUMEHSTH
CTaHJapTHBIE U COOCTBEHHBIE MOANPOTPaMMBbI JJsi 00pabOTKH YHMCIOBBIX JaHHBIX U CHMBOJIBHBIX
CTPOK, UCIIOJIb30BaTh MIPU pa3paboTKe mporpaMM OMOIHOTEKH MOANPOrpaMM, 3HAaTh (DYHKIIMOHAIbHBIE
BO3MOYKHOCTH HMHCTPYMEHTAIILHBIX CPEIICTB CpEeNbl pa3padOTKH, YMEHHE HCIOIb30BaTh CPEICTBA
OTJIaJIKM TIPOTPaMM B CpeJie IPOTPaMMHUPOBAHMS, YMEHUE TOKYMEHTHPOBATH TIPOTPAMMBI;

YMEHHUE c03/1aBaTh BeO-CTPaHUIIbI;

BJIaJICHME OCHOBHBIMU CBEJCHMAMHU O 0a3ax TaHHBIX, UX CTPYKTYpE, CPEICTBaX CO3JaHUS U
paboThl ¢ HUMH, YMEHHE HCIIOJIb30BaTh TaOIW4HbIEe (PESAIMOHHBIE) 0a3bl JaHHBIX (COCTABIIATH
3armpockl B 0a3ax JaHHBIX, BBITOJIHATH COPTUPOBKY M TOWMCK 3amucedl B 0a3e JaHHBIX, HAIOJNHATH
pa3paboTaHHyIO 06a3y IaHHBIX) U CIIPABOYHBIE CUCTEMBI,

YMEHHE HCHOJIb30BaTh KOMITBIOTEPHO-MAaTEMAaTUYECKUE MOJAETH Uil aHajiu3a OOBEKTOB U
IIPOLIECCOB: (POPMYIUPOBATH 1I€JIb MOJECIUPOBAHMSI, BBINOIHATh aHAJIU3 PE3yJIbTAaTOB, MOJTYYEHHBIX B
XOJIe MOJIEJIMPOBAHUS, OLEHUBATH COOTBETCTBUE MOJAEIH MOAEIUPYEMOMY OOBEKTY HIIM IPOLECCY,
MPEJCTABIATH PE3yAbTAThl MOJICIUPOBAHUS B HATJISHOM BHJIC;



YMEHUE OpraHu30BBIBaTh JINYHOE MH(OPMAIIOHHOE NPOCTPAHCTBO C HCIOJIb30BAHUEM
Pa3NUYHBIX CPEACTB LU(MPOBBIX TEXHOJOTHH, MOHUMAHHWE BO3MOXHOCTEH IU(PPOBBIX CEPBHCOB
rOCYJapCTBEHHBIX YCIYT, HU(PPOBBIX 00pa30BaATEIbHBIX CEPBUCOB;

IIOHMMaHHE OCHOBHBIX IPHUHLMIIOB pPaOOThl, BO3MOXXHOCTEH M OrpaHUYEHUS IPUMEHEHMS
TEXHOJIOTUH MCKYCCTBEHHOIO MHTEIIJIEKTA B Pa3IMYHbIX 00JACTAX, HAIMYME MPEJCTABICHUNH O Kpyre
pemaeMbpIX 3a7ad MalIMHHOTO OOy4deHMs (pacro3HaBaHUs, KiacCU(UKAIMH W TMPOTHO3UPOBAHMS)
HAJIMYME TPEICTaBICHUH 00 WCMONb30BaHUM HH(POPMALMOHHBIX TEXHOJOTHH B Pa3TUYHBIX
npodeCcCuOHAIBHBIX chepax.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoaunuecTBO 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne n/nn Konrpouabnsie IIpakTnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIe pecypchl
padoThI padoThI
Pa3nea 1. {u¢gpoBasi rpaMOTHOCTH
K -
11 OMHIZIOTep YHIBEPEAIbHOC 6 1 https://kpolyakov.spb.ru/school/probook/slides.htm
yYCTPOMCTBO 00OPaOOTKHM JaHHBIX
1.2 [IporpammHuoe obecrieueHue 6 https://kpolyakov.spb.ru/index.htm
1.3 KommbrorepHsie cetn 5 https://kpolyakov.spb.ru/school/probook/slides.htm
14 HNudopmannonnas 6€30macHOCTb 2 https://kpolyakov.spb.ru/school/probook/slides.htm
Htoro no pazneny 24
Pa3nea 2. Teoperuueckue 0CHOBbI HH(POPMATUKH
IT
2.1 PeACTABICHHE HHpOpMALH B 19 2 https://kpolyakov.spb.ru/school/probook/slides.htm
KOMITBIOTEPE
2.2 OcCHOBBI areOpsl JIOTUKU 14 https://kpolyakov.spb.ru/school/probook/slides.htm
2.3 Kommnerotrepnas apupmernka 7 https://kpolyakov.spb.ru/school/probook/slides.htm
Hroro no pasneny 40
Paszpnen 3. AnropurMbl 1 NPpOrpaMMHpPOBaHUe
3.1 BBenenue B mporpaMMupoBaHue 16 0.5 https://kpolyakov.spb.ru/school/probook/slides.htm
3.2 BcrnoMorarenbHbIE anrOpUTMBI https://kpolyakov.spb.ru/school/probook/slides.htm
3.3 HucneHHsle METOABI https://kpolyakov.spb.ru/school/probook/slides.htm
A Opab
3.4 JIPOPHTMGE OOPaboTiH 5 1 https://kpolyakov.spb.ru/school/probook/slides.htm

CHUMBOJIBHBIX JaHHBIX
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https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
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3.5 AnropuT™Mbl 00pabOTKH MAacCHBOB 10 3.5 https://kpolyakov.spb.ru/school/probook/slides.htm
Hroro no pazueny 44
Paznen 4. UndopmaunoHHbIe TEXHOJIOTHH
4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 2.5 https://kpolyakov.spb.ru/school/probook/slides.htm
4.2 AHann3 JaHHBIX 3 https://kpolyakov.spb.ru/school/probook/slides.htm
Hroro no pazueny 14
PesepBHOE Bpemst 14
BIIEE KOJIMYECTB
OBIII O CTBO HACOB I1O 136 215

[TPOTPAMME
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11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeEM uugposbie
Ne /i P Konrpoubusie IlpakTuueckue (witcpp )
NMPOrpamMMblI Bcero o0pa3oBaTeIbHbIE
padoTshI padoThI
pecypcsbl
Pa3jnen 1. Teopernueckue oCHOBBI HHPOPMATUKHI
11 WNndopmanus n napopmaioHHse 10 25
IIPOIIECCHI
1.2 MopenupoBaHue 8 2
Hroro mo pazneny 18
Paznen 2. AroputMbl 4 NIpOrpaMMHpPOBaAHUE
2.1 DIEMEHTBI TEOPUH AJITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10
53 OCHOBBI 00BEKTHO-OPHUEHTUPOBAHHOTO 16 45
POrpaMMHPOBAHHUS
Hroro mo pazneny 50
Pa3nea 3. UnpopMannoHHbIE TEXHOJTOTHH
31 KommnsrorepHo-maremaTudeckoe 8 2
MOJICITUPOBAHHE
3.2 ba3s1 ganHBIX 10 4
3.3 Be6-caiiTh 14 4
3.4 KomnbsrotepHas rpadpuka 8 3.5
3.5 3D-MoenupoBanue 8 3
Hroro no pasneny 48




PesepBHOE Bpemst

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5




ITOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
JIeKTPOHHBbIE HU(POBHIE
N KosmnuecTBo yacos oOpa3oBaTe/ibHbIE pecypchl
[
; Tema ypoka
n/n P K I
OHTPOJIbH AKTHYEeCKH
Bcero P P
ble padoThbI e padoThbI
TpeboBanust TeXHUKU O€30MACHOCTH U TUTUEHBI TIPU
1 aboTe ¢ KOMITbIOTEpaMH U MMM KOMIIOHCHTaMH 1 ttps://kpolyakov.spb.rufschool/prob
P pantit 1 APyr ook/slides.htm
U(POBOTO OKPYKEHHS
5 [IpuHIMIBI pabOTHI KOMIIBIOTEPOB M KOMITBIOTEPHBIX 1 https://kpolyakov.spb.ru/school/prob
CHUCTEM ook.htm
3 OOMeH naHHBIMU C TIOMOIIBIO MUH. KOHTpoIuieps 1 https://kpolyakov.spb.ru/school/prob
BHEIIIHUX YCTPOMCTB ook/slides.htm
4 ABTOMAaTHYECKOE BBITTOJIHEHUE MPOrPAMMBbI 1 https://kpolyakov.spb.ru/school/prob
IpOLECCOpOM ook/slides.htm
OmnepaTuBHas, TOCTOSIHHAS U JIOJTOBPEMEHHASI TAMSITh.
5 Kontpomneps! BHemHUX ycTpoicTB. [Ipsimoit mocTym k 1 nutps: fkpolyakov.spb. rujschooliprob
P P yerp P AOCTYI ook/slides.htm
aMATH
https://kpolyakov.spb.ru/school/prob
6 CoBpeMeHHbIE KOMITBIOTEPHBIE TEXHOJIOTUH 1 .
ook/slides.htm
F [TporpammHoe oOecrieueHre KOMIIBIOTEPOB, 1 https://kpolyakov.spb.ru/school/prob
KOMITBIOTEPHBIX CHCTEM U MOOMIJIBHBIX YCTPOMCTB ook/slides.htm
3 CuctemHoe nmporpammHoe obecnieuenue. OneparoHHbIe 1 https://kpolyakov.spb.ru/school/prob
CHCTEMBI ook/slides.htm
9 Yrunutsl. [paiiBepsl ycrpoicTs. [lapamiensHoe 1 https://kpolyakov.spb.ru/school/prob

MIPOrpaMMUpPOBaHHE

ook/slides.htm
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10

CTapTOBaﬂ AHATHOCTHYIECCKAasA paﬁoTa

HHCT&J’IJ’IHHI/IH 1 ACUHCTAIIIANWA ITPOrpaMMHOI0

https://kpolyakov.spb.ru/school/prob

11 )
obecrieyeHus ook/slides.htm
daiinoBble cucTeMbl. [[puHIUIBI pa3MeneHus 1
. . https://kpolyakov.spb.ru/school/prob
12 MMEHOBaHHS (aiijIoB B JOJITOBPEMEHHON MaMSTH. ook htm
[ITaG0HBI 111 ONTMCAaHUs TPYII (paiyioB '
13 3akonogarenscTBO Poccuiickoit denepanuu B obnactu https://kpolyakov.spb.ru/school/prob
MIPOTPaMMHOTO 00ECTICUCHHSI M TAHHBIX ook/slides.htm
14 [IpuHIUIIBI TOCTPOEHUS U allllapaTHBIE KOMIIOHEHTBI https://kpolyakov.spb.ru/school/prob
KOMIIBIOTEPHBIX ceTell. CeTeBble MPOTOKOJIbI ook/slides.htm
https://kpolyakov.spb.ru/school/prob
15 Cetp UnTEpHET
ook.htm
16 Pa3znenenue IP-cetu Ha nojaceT ¢ MOMOLIBI0 MAaCOK https://kpolyakov.spb.ru/school/prob
HoAICeTeN ook/slides.htm
17 Cetenoe aIMUHNCTOPOBANIE https://kpolyakov.spb.ru/school/prob
A pHp ook/slides.htm
Bunsl gestensHoctu B cetu MHTepHeT. CepBUCH
P P https://kpolyakov.spb.ru/school/prob
18 NutepHera. ['ocynapcTBEHHbBIE AIEKTPOHHBIE CEPBUCHI U ook htm
YCIIYTH OOK.
19 VH(OpMALHOHHAs GE30MACHOCT https://kpolyakov.spb.ru/school/prob
pMat ook/slides.htm
20 BpenonocHble mporpaMmmHoe 00ecriedeHne U METO bl https://kpolyakov.spb.ru/school/prob
OOpBOBI ¢ HUM ook/slides.htm
21 [IpakTuyeckas pabora o Teme "AHTUBUPYCHBIE https://kpolyakov.spb.ru/school/prob
IIpOrpaMMsl" ook/prakt.htm
99 Opranm3anys THYHOTo apxuBa nHdopmaruu. PesepBHoe https://kpolyakov.spb.ru/school/prob
konupoBanue. [TaponpHas 3ammra apxusa ook/slides.htm
23 [IudpoBanme naHHBIX https://kpolyakov.spb.ru/school/prob
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24 Anroput™m mmmdpoBanusi RSA. Creranorpadus
P bp pad ook.htm
25 [IpakTrueckas padota nmo teme "llIndpoBanue naHHbIX" ttps://kpolyakov.spb rufschool/prob
p p p A ook/prakt.htm
26 Nudopmanus, nanueie u 3Hanus. apopmanmonHbie https://kpolyakov.spb.ru/school/prob
MIPOIIECCHI B MMPUPO/JIC, TEXHUKE U OOIIECTBE ook/slides.htm
HemnpeprsiBHbIC U JUCKPETHBIC BEJIMUUHBI U CUTHAJIBI.
97 HeobOxomuMocTh qucKkpeTH3anuy nHpopmammm, https://kpolyakov.spb.ru/school/prob
MpeHa3HAYCHHOU JIJIs XpaHEHUs, Iepeaadyu U ook/slides.htm
00paboTKH B 1TU(POBBIX cCHCTEMax
JIBon4HOE KoaupoBaHue. PaBHoMepHbIE 1
28 HEpaBHOMEPHBIC KOJIbl. JIekoupoBaHme COOOICHUI hitps Jiikpolyakov.spb rufschooliprob
P P b b H ’ ook/slides.htm
3alMCaHHBIX C TOMOILBIO HEPABHOMEPHBIX KOJIOB
Ycenosue ®ano. [Toctpoenne o1HO3HAYHO
https://kpolyakov.spb.ru/school/prob
29 JIEKOIUPYEMBIX KOJIOB € TTOMOIIbIO AepeBa. ['pad An. A. ook htm
MapxkoBa '
Enunuiel uamMepenust KoaudyectBa HH(GOpMaIuu.
30 AndpapmTHbIi HI()) <O K OLEHKE Konng)ecpTBa https://kpolyakov.spb.ru/school/prob
AXOL T O ook/slides.htm
nHpopManuu
https://kpolyakov.spb.ru/school/prob
31 CHcTeMBbI CUUCIICHUS )
ook/slides.htm
32 [lepeBon uncen U3 OAHONM CUCTEMBI CUUCIICHUS B 10 hitpe iiolyakov spbruschooliprod
peBOA g APYTY ook/slides.htm
33 JIBon4Hasi, BOCbMEPHUYHAs U IIECTHAAATEPUYHAS https://kpolyakov.spb.ru/school/prob
CUCTEMBI CUHUCIICHUS, CBSI3b MEXIAY HUMU ook/slides.htm
34 JIBon4Hasi, BOCbMEPHUYHAs U IIECTHAAATEPUYHAS https://kpolyakov.spb.ru/school/prob
CUCTEMBI CUHUCIICHUS, CBSI3b MEXIAY HUMU ook/slides.htm
35 JIBon4Has, BOCbMEpUYHAS U MIECTHAATEpUYHAS https://kpolyakov.spb.ru/school/prob
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36 CUMCJICHUS ook/slides.htm
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37 TpouuHast ypaBHOBEIICHHAsI CUCTEMA CUUCIICHUS )
ook/slides.htm
https://kpolyakov.spb.ru/school/prob
38 JIBom4uHO-IeCcITHYHAS CHCTEMAa CUMCIICHUS .
ook/slides.htm
39 KO LIDOBALIE TEKCTOR https://kpolyakov.spb.ru/school/prob
Hp ook/slides.htm
40 PACTDOBOE KOLIDOBALIE H306DAKEHHU https://kpolyakov.spb.ru/school/prob
p mp P ook/slides.htm
41 [IpakTuueckas padbora no teme "Jluckperuszanus https://kpolyakov.spb.ru/school/prob
rpadudeckoit napopmarmu" ook/prakt.htm
42 [IBeToBbIe MOJETU. BekTOpHOE KOMpoBaHue. @opmathl https://kpolyakov.spb.ru/school/prob
¢aitnos. Tpéxmepnas rpaduka. dpakranabHas rpapuka 0ok/slides.htm
Konuposanue 3Byka. Onenka nHGOpMalHOHHOTO
3 P - $op https://kpolyakov.spb.ru/school/prob
43 00BEMa 3BYKOBBIX JIaHHBIX MPU 3a/IaHHBIX YaCTOTE ook htm
JUCKPETU3aIUHU U Pa3psiIHOCTU KOJUPOBAHUS '
44 [IpakTuueckas padota no teme "Jluckperusanus https://kpolyakov.spb.ru/school/prob
3BYKOBOM MHpopMaruun" ook/prakt.htm
https://kpolyakov.spb.ru/school/prob
45 OcHOBBI aJIreOpbl JTOTUKU )
ook/slides.htm
https://kpolyakov.spb.ru/school/prob
46 Jlornueckue oneparuu. TabaUIIbI HCTHHHOCTH .
ook/slides.htm
Jlornueckue BeipakeHus1. Jlornueckre ToOXaecTBa.
47 JloKa3aTenbCTBO JOTHYSCKHUX TOXKIECTB C MTOMOIIBIO https://kpolyakov.spb.ru/school/prob
a m ook/slides.htm
TaOJINI] UICTUHHOCTH
48 [IpakTruyeckas pabora no Teme «IlocTpoeHue u anamu3 https://kpolyakov.spb.ru/school/prob

Ta0JIUIl UCTUHHOCTHU B TAOJIMYHOM IMPOLIECCOPE»

ook/prakt.htm
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49 Jlornueckue ornepanuy U onepanuy Hajg MHOKECTBAMA .
patt patt a ook/slides.htm
50 Jlornueckue ornepanuy U onepanuy Hajg MHOKECTBAMA https://kpolyakov.spb.ru/school/prob
patt patiH faz ook/slides.htm
51 3aKoHBI aNTeOphI JIOTUKUA. DKBUBAJICHTHBIC https://kpolyakov.spb.ru/school/prob
npeoOpa3oBaHMs JIOTHYECKUX BBIPAKCHU I ook/slides.htm
52 Jlornueckne ypaBHEHHUS U CUCTEMBI YPaBHEHUI https://kpolyakov.spb.ru/school/prob
P P ook/slides.htm
Jlornueckue GpyHKIMU. 3aBUCUMOCTh KOJTMYECTBA
53 BO3MOYKHBIX JIOTHUECKUX (PYHKIUH OT KOJMYECTBA https: fhepolyeo.spb.ruschoolipros
YHE . ook/slides.htm
apryMeHToB. [1oTHBIC CHCTEMBI JIOTHYECKUX (PYHKITHIA
Kanonndeckue ¢hopmbl JOTHISCKUX BBIPAKCHUM.
54 CoBeplilieHHbIE AU3bIOHKTUBHBIC U KOHBIOHKTHUBHBIE https://kpolyakov.spb.ru/school/prob
HOpMaJIbHBIE (POPMBI, ATTOPUTMBI HX TIOCTPOCHUS 110 ook/slides.htm
Ta0JINIE UCTUHHOCTH
https://kpolyakov.spb.ru/school/prob
55 Jlornueckue 37eMEHTHI B COCTaBe KOMITBIOTEpA
ook.htm
56 Tourren. CyMMaTon. MHOrODASDsIHAL CYMMATO https://kpolyakov.spb.ru/school/prob
purrep. Ly P: PAPAIHBIM €Y p ook/slides.htm
57 ITocTpoeHne cxem Ha JJOTMYECKHX JJIEMEHTaX. 3alnch https://kpolyakov.spb.ru/school/prob
JIOTHYECKOT0 BBIPAXKEHUS 110 JIOTHYECKOU CXeMe ook/slides.htm
https://kpolyakov.spb.ru/school/prob
58 MUKpPOCXEMBI U TEXHOJIOTHSI MX MMPOU3BOJICTBA )
ook/slides.htm
[IpencraneHue MeNbIX Yucen B TaMATH KOMITBIOTEpA.
https://kpolyakov.spb.ru/school/prob
59 OrpaHnyueHHOCTH AUaNa30Ha YHCEI TPU OTPAHUICHUH )
. ook/slides.htm
KoJmdecTBa pa3psaaos. [lepenonHeHue pa3psiiHON CETKH
60 Be33HakoBbIe 1 3HAKOBBIE JaHHBIE. 3HAKOBBII OUT. https://kpolyakov.spb.ru/school/prob
JIBOWYHBIN TOMOJTHUTEIBHBIN KOJI OTPULATEIbHBIX YUCENT ook/slides.htm
61 [ToburoBsie HOrHUEcKHe onepanuu. Jlorndeckui, https://kpolyakov.spb.ru/school/prob
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62
«ucknarouaroiee U o0ok.htm
63 [IpencraBnenue u XxpaHeHHE B TaMSITH KOMITbIOTEPA https://kpolyakov.spb.ru/school/prob
BELIECTBEHHEIX YHCET ook/slides.htm
64 BelinonHenue onepanuii ¢ BEIECTBEHHBIMU YUCIIaMU, https://kpolyakov.spb.ru/school/prob
HAKOIUICHHUE OIINOOK MPU BBIYUCICHUIX ook/slides.htm
[IpakTuueckas pabota no teme «M3yuenue
65 MOPA3PSALHOTO MAILIMHHOTO MPEACTABIEHUS LEJIBIX U https://kpolyakov.spb.ru/school/prob
PaspA pel I ook/prakt.htm
BEIIECTBEHHBIX YKCEID»
https://kpolyakov.spb.ru/school/prob
66 AHanm3 anropuTMoB :
ook/slides.htm
DTarnbl peneHus 3a1a4 Ha KOMITbIOTEpeE.
67 UHCTpyMEHTAIBHBIE CPECTBA: TPAHCIATOD, OTIATIUK https://kpolyakov.spb.ru/school/prob
4 pea - TP p; ATHE, ook/slides.htm
poGUITUPOBITUK
Cpena nporpammupoBanus. Komnumnsius u
68 WHTEPIIPETALMSA IPOrpaMM. BUpTyaIbHbBIC MAIIMHBI https://kpolyakov.spb.ru/school/prob
pripeTan porp - DHPTY ) ook/slides.htm
WuTerpupoBanHas cpeja pa3padoTku
69 MeTON OTTANKH ThOFDAMM https://kpolyakov.spb.ru/school/prob
A a porp ook/slides.htm
70 THIBI IEPEMEHHBIX B S3BIKE IPOTPAMMHUPOBAHUS https://kpolyakov.spb.ru/school/prob
P porp p ook/slides.htm
71 O6paGoTKa HEbIX Tcer https://kpolyakov.spb.ru/school/prob
p I ook/slides.htm
https://kpolyakov.spb.ru/school/prob
72 O06paboTka BEIECTBEHHBIX YNCEI .
ook/slides.htm
73 CoIvaaitibie 1 HeeBIOCVIaHbIe qHca https://kpolyakov.spb.ru/school/prob
yd pociy ook/slides.htm
74 Betenenus. CinoxHble yCI0BHUS https://kpolyakov.spb.ru/school/prob
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75 [ukbl ¢ ycmoBueM ook/slides.htm
76 [ukiel o nepemeHHoOl. B3anmo3aMeHs1eMoCTh https://kpolyakov.spb.ru/school/prob
Pa3JIMYHBIX BUJOB IUKIIOB ook/slides.htm
77 O6paboTka HaTYpATbHBIX YHUCEIT C UCTIOJIb30BAaHUEM https://kpolyakov.spb.ru/school/prob
LIUKJIOB ook/slides.htm
Haxosxienne Bcex MpoCThIX YUCEI B 3aIaHHOM
https://kpolyakov.spb.ru/school/prob
78 nuanasone [Ipakrudeckas pabora o teme «Pemenue 0.5
ook/prakt.htm
3a/1a4 METOJIOM Itepedopar
79 WHuBapuaHT nukiia
80 JlOKyMEHTHPOBAHHE TPOrPaMM https://kpolyakov.spb.ru/school/prob
™ P porp ook.htm
81 O6paboTKa JAHHbIX, XpaHAIIXCA B haiinax https://kpolyakov.spb.ru/school/prob
p g » XpArAtl ook/slides.htm
82 Pas6uerie 3a1au Ha Hoq3a1a https://kpolyakov.spb.ru/school/prob
g Az ook/slides.htm
Hcnonp3oBanue cTaHIapTHOH OHMOIMOTEKH SI3BIKA
83 MIPOTPaMMHUPOBAHUS 1I£I(I)) KJIIOUeHHEe OMOINOTEK hitps://kpolyakov.spb.ru/school/prob
POTpaMMip oA ! ook/slides.htm
MOANPOrPAMM CTOPOHHUX MPOU3BOJUTENEH
84 TToAMpOrpaMMBI (POTEAYPH 1 (yHKIHH) https://kpolyakov.spb.ru/school/prob
JUIpOTP poteayp YHKIL ook/slides.htm
85 TToANpOrpaMMbI (pOIEIYPb 1 (byHKIIH) https://kpolyakov.spb.ru/school/prob
JUHpOTh poueayp YHKIL ook/slides.htm
86 [IpakTryeckas pabdora no Teme "Pazpaborka 1 https://kpolyakov.spb.ru/school/prob
noanporpamm" ook/prakt.htm
Pexypcust. PexypcuBHbIE OOBEKTEI aKTambl).
P P (bp ) https://kpolyakov.spb.ru/school/prob
87 PexypcuBHble poueaypsl 1 gyHkuuu. VMcnonb3oBanue

CTCKa JIs OpraHu3alv pCKYpCUBHBIX BBI3OBOB

ook/slides.htm



https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/basebook/prakt.htm
https://kpolyakov.spb.ru/school/basebook/prakt.htm
https://kpolyakov.spb.ru/school/probook.htm
https://kpolyakov.spb.ru/school/probook.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/basebook/prakt.htm
https://kpolyakov.spb.ru/school/basebook/prakt.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm

[IpakTuyeckas padora o Teme "PekypcuBHbIe

https://kpolyakov.spb.ru/school/prob

88 1
MOJNPOTpaMMbI" ook/prakt.htm
89 M . - https://kpolyakov.spb.ru/school/prob
OJ1YJIbHBIN MPUHLIUII IOCTP porp ook/slides.htm
https://kpolyakov.spb.ru/school/prob
90 UrcneHHbIC METOTBI )
ook/slides.htm
91 [IpakTuyeckas pabora o Teme «YucIeHHOE pelIeHne 1 https://kpolyakov.spb.ru/school/prob
YPaBHEHHUI» ook/prakt.htm
92 Hcnons3oBanne TUCKPETU3aUU B BBIYMCIATEIBHBIX https://kpolyakov.spb.ru/school/prob
3a1auax ook/slides.htm
03 [IpakTrueckas padota o teme «lIpubmmkxénnoe 1 https://kpolyakov.spb.ru/school/prob
BBIUHCJICHHE JUIMH KPUBBIX U IUIOMIael Guryp» ook/prakt.htm
94 [IpaxTnueckas padbora no teme «llonck makcumyma 1 https://kpolyakov.spb.ru/school/prob
(MuHUMYMA) DYHKITUI ook/prakt.htm
OO6paboTka CUMBOJIBHBIX JaHHBIX. AITOPUTMBI
95 6 P 6 g < 1o cqéfKo . https://kpolyakov.spb.ru/school/prob
obpa OTKIiI' CUMBOJIBHBIX CTPOK: TIO]T JT ook/slides.htm
MOSIBJICHUY CHMBOJIA B CTPOKE
96 Anroput™bl 00pab0OTKH CUMBOJIBHBIX CTPOK: pa3OueHue https://kpolyakov.spb.ru/school/prob
CTPOKH Ha CIIOBa MO MPOOETHHBIM CHMBOJIAM ook/slides.htm
AnTOpUTMBI 00pabOTKH CUMBOJIBHBIX CTPOK: TIOUCK
97 P P — aMp R —- https://kpolyakov.spb.ru/school/prob
MOACTPOKH BHYTPH JAHHOU CTPOKH; 3aMe JIEHHO ook/slides.htm
MOACTPOKH Ha JPYTYIO CTPOKY
[TpakTrueckas padota mo Teme "OO6padOTKa CTPOK C
98 P P b — li)[HOfI 6uG EOTeKH 1 https://kpolyakov.spb.ru/school/prob
WCIIOTb30BaHUEM (PYHKITH nap JT ook/orakt.hm
sI3bIKa IIporpaMMupoBaHus"”
99 I'eneparus cioB B 3aaHHOM anipaBuTe
100 MaccuBbl u niociaegoBaTebHOCTH yncen. [IpakTnueckas 05 https://kpolyakov.spb.ru/school/prob

pabota mo Teme "3anonHeHne MaccuBa"

ook/prakt.htm
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101 060061¢ e e )
OOILIEHHBIE XapPaKTEPUCTUKU MAaCCUBA ook/slides.htm
JIMHENHBIN TOMCK 33/IaHHOTO 3HAYECHUSI B MACCHUBE.
" .. https://kpolyakov.spb.ru/school/prob
102 [IpakTruyeckas padora o Teme "JIMHEHHBIN TOUCK 0.5
. ook/prakt.htm
3a/IaHHOTO 3HAYCHUS] B MACCUBE
103 [IpakTrueckas padota o Teme "IloMck MUHUMAIIBHOTO 1 https://kpolyakov.spb.ru/school/prob
(MaKCHMaJIbHOT0) AJIEMEHTA B YKCIIOBOM MaccuBe" ook/prakt.htm
CopTtupoBka 0JHOMEpHOT0 MaccuBa. [IpocTeie MeTObI
104 coptupoBkH. [IpakTrdeckas padota o teme "IIpocTeie 0.5 ttps://kpolyakov.spb.rufschool/prob
PP P P P ' ook/prakt.htm
METO/Ibl COPTUPOBKH Maccupa'
CopTupoBka ciusiHueM. beICTpasi COpTUpPOBKa MacCHBa
. https://kpolyakov.spb.ru/school/prob
105 (anroputm QuickSort). [IpakTudeckas pabora mo Teme 0.5
ook/prakt.htm
"BricTpas coptupoBka maccupa"
106 JIBOWYHBI MOUCK B OTCOPTUPOBAHHOM MACCHUBE. 05 https://kpolyakov.spb.ru/school/prob
[TpakTuueckas padota nmo teme "J[BouuHbIit mouck" ' ook/prakt.htm
107 JTBYMEpHEIE MACCHBHI (MATDHIIB) https://kpolyakov.spb.ru/school/prob
YMEp pHl ook/slides.htm
108 ASTODHTMEL 06pAGOTKI MATDH https://kpolyakov.spb.ru/school/prob
P P bt ook/slides.htm
https://kpolyakov.spb.ru/school/prob
109 Pemenue 3amau aHain3a JaHHBIX ;
ook/slides.htm
110 CelcTEa TeKCTOBOMO IDOLECCOna https://kpolyakov.spb.ru/school/prob
e port P ook/slides.htm
N https://kpolyakov.spb.ru/school/prob
111 KomMmnbrorepHas BEpcTka TekcTa .
ook/slides.htm
112 [IpakTryeckas pabora no Teme "BépcTka TOKYMEHTOB C 1 https://kpolyakov.spb.ru/school/prob
MaTemMaTuueckumu popmymnamu” ook/prakt.htm
https://kpolyakov.spb.ru/school/prob
113 HNHCTpyMEHTHI pelieH3UPOBAHUS

ook/slides.htm



https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/basebook/prakt.htm
https://kpolyakov.spb.ru/school/basebook/prakt.htm
https://kpolyakov.spb.ru/school/basebook/prakt.htm
https://kpolyakov.spb.ru/school/basebook/prakt.htm
https://kpolyakov.spb.ru/school/basebook/prakt.htm
https://kpolyakov.spb.ru/school/basebook/prakt.htm
https://kpolyakov.spb.ru/school/basebook/prakt.htm
https://kpolyakov.spb.ru/school/basebook/prakt.htm
https://kpolyakov.spb.ru/school/basebook/prakt.htm
https://kpolyakov.spb.ru/school/basebook/prakt.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/basebook/prakt.htm
https://kpolyakov.spb.ru/school/basebook/prakt.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm

[TpakTuueckas pabota mo Teme "MHOroCTpaHHUYHBIC

https://kpolyakov.spb.ru/school/prob

114 1
JIOKYMEHTBI" ook/prakt.htm
Oo6naunsbie cepBuchl. KomektuBHas padota ¢
115 okyMeHTaMu. [IpakTrueckas padoTa 1o Teme 0.5 httpss ool o spb sl ro
HORY P p ' ook/prakt.htm
"KosnexTuBHas pabora ¢ JOKyMeHTaMu'"
https://kpolyakov.spb.ru/school/prob
116 Amnanu3 1aHHbIX. boinblive qaHHbie .
ook/slides.htm
https://kpolyakov.spb.ru/school/prob
117 M .
AUMHROE 00yIeHHe ook/slides.htm
118 AHanu3 JaHHBIX C TOMOIIBIO 3JIEKTPOHHBIX TaOIN nutps: fkpolyakov.spb. rujschooliprob
A - P t ook/slides.htm
119 [IpakTrueckas padoTa nmo Teme "AHanu3 JaHHBIX C 1 https://kpolyakov.spb.ru/school/prob
ITOMOIIIbIO AJIIEKTPOHHBIX Ta0IUIT" ook/prakt.htm
[Toctpoenne rpadpukos pynknmii. [Ipaktndeckas padora
120 no teme "HarnsaHoe npeacraBiaeHue pe3yibTaToB 05 https://kpolyakov.spb.ru/school/prob
CTaTUCTUYECKOM 00pabOTKH JaHHBIX B BHJIE AHATPAMM ' ook.htm
CpeICTBaMH peJaKkTopa dNEeKTPOHHBIX TabmuIr"
121 Jlunun tpenna. [paktuueckas padota no teme "Ilonbop 05 https://kpolyakov.spb.ru/school/prob
JIMHUK TPEH 1A, IPOrHO3MpOoBaHue" ' ook/prakt.htm
[TonGop mapamerpa. [IpakTudeckas pabora o Teme
" . https://kpolyakov.spb.ru/school/prob
122 UucnenHoe penieHne ypaBHEHU ¢ ITOMOIIBIO TToa00pa 0.5 ook htm
napameTpa” '
OnTumu3anus Kak MouCcK HAMIy4IIero perieHus B
123 3aJJaHHbIX ycnoBusX. [Ipaktuueckas padora 1o reme 05 https://kpolyakov.spb.ru/school/prob
"Perrrenne 3aga4 ONTUMU3AIUN C IIOMOIIBIO ' ook/prakt.htm
ANEKTPOHHBIX Tabnui"
124 PeszepBHoe Bpemst
125 PesepBHOe Bpems



https://kpolyakov.spb.ru/school/basebook/prakt.htm
https://kpolyakov.spb.ru/school/basebook/prakt.htm
https://kpolyakov.spb.ru/school/basebook/prakt.htm
https://kpolyakov.spb.ru/school/basebook/prakt.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/basebook/prakt.htm
https://kpolyakov.spb.ru/school/basebook/prakt.htm
https://kpolyakov.spb.ru/school/probook.htm
https://kpolyakov.spb.ru/school/probook.htm
https://kpolyakov.spb.ru/school/basebook/prakt.htm
https://kpolyakov.spb.ru/school/basebook/prakt.htm
https://kpolyakov.spb.ru/school/probook.htm
https://kpolyakov.spb.ru/school/probook.htm
https://kpolyakov.spb.ru/school/basebook/prakt.htm
https://kpolyakov.spb.ru/school/basebook/prakt.htm

126 PesepBHOe Bpems 1
127 PezepBHOE Bpemst 1
128 PesepBHOE Bpems 1
129 PesepBHOE Bpems 1
130 PezepBHOE Bpemst 1
131 PesepBHOE Bpems 1
132 PezepBHOE Bpemst 1
133 PesepBHOE Bpems 1
134 PezepBHOE Bpemst 1
135 PesepBHOE Bpems 1
136 PezepBHOE Bpemst 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 215










ITPOBEPAEMBIE HA EI'D 11O HHOOPMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBLHOM MPOT'PAMMBI CPEJTHET'O
OBILIEI'O OBPA3OBAHUA

Kon
NpoBepseMoro
TpeOOBaHNS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOI 00pa30BaTeJIbHOI MPOrpaMMbl CpeIHero 001ero 00pa3oBaHus

1.

3namo (nonumams)

11

[ToHnMaHWe OCHOBHBIX MPHUHIMIIOB YCTPOHCTBA U  (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAallMOHAPHBIX M MOOWJIBHBIX KOMIIBIOTEPOB; TEHACHIIUN
pPa3BUTHUSI KOMIIBIOTEPHBIX TEXHOJIOTHM; BIaJCHUE HaBbIKAMH paldOThl ¢
OMEpAIlMOHHBIMH ~ CHCTEMaMHd U  OCHOBHBIMH  BHUJAMH I[POTPAMMHOIO
obecrnieueHus IS pelIeHus y9eOHbBIX 3a/1a4 110 BEIOPAaHHOW CHEIHAIN3AIHN

1.2

1.3

Hamnume nmpencraBmeHuit o  0a30BBIX — NPUHIOMIIAX — OPraHU3alUd |
(YHKIIMOHHPOBaHHSI KOMITBIOTEPHBIX CETEH

[Tonumanue OCHOBHBIX IPUHIMIIOB JUCKPETH3aLUH PA3IUYHBIX BHUJIOB
uHpOpMaIUU

14

1.5

[lonnmanue 06a30BBIX aITOPUTMOB O0OpabOOTKM YHCIOBOM U TEKCTOBOU
uHbopManuy (3alUch YHACEN B MO3UIMOHHON CHUCTEME CUYHCIICHHS, IEIMMOCTh
LEJBIX YHUCEN; HaXO0XICHUE BCEX MPOCTBIX YHUCEN B 33JaHHOM JHAarna3oHE;
00paboTKa MHOTOPA3PATHBIX IETBIX YHCEN; aHAJIW3 CHUMBOJIBHBIX CTPOK H
JPYTHUX), AITOPUTMOB IIOUCKA U COPTUPOBKU

3HaHue (YHKIIMOHAJIbHBIE BO3MOXXHOCTH HHCTPYMEHTATbHBIX CPEACTB CPEIIbI
pa3paboTKu

1.6

1.7

Bnagenue ocHOBHBIMU CBEACHUSIMH O 0a3axX JAaHHBIX, UX CTPYKTYpE, CpeACcTBax
CO3JIaHMsI U PabOThI C HUMHU

[ToHnMaHNe BO3MOXXHOCTEH M OrpaHMYEHMH TEXHOJIOTMH HCKYCCTBEHHOI'O
HHTCIIJICKTAa B Pa3JINYHBIX 06J'IaCT$[X; HaJIM4ue Hpe)ICTaBJ'IeHI/If/'I 00
UCMOJIb30BaHUHU UH(POPMALIMOHHBIX TEXHOJIOTHii B Pa3INYHbIX
npodeccnoHalbHbIX chepax

1.8

Brnagenne  TeopeTHMYECKMM  ammaparoM,  IMO3BOJISIFOIIMM  OCYIIECTBISATH
MPEJICTABICHUE 3a/laHHOTO HATypalbHOTO YHCIAa B Pa3TUYHBIX CHCTEMax
CUHCJICHHS; BBITIOJHATH MPeoOpa3oBaHUs JIOTHYSCKUX BBIPAXKCHHUH, HUCIOB3Ys
3aKOHBI ANTeOPBI JOTUKHU; OMPEACIIATh KpaTYalIINiA MyTh BO B3BEIIICHHOM Tpade
M KOJHMYECTBO ITyTSH MEXIy BEpPIIMHAMH OPHCHTHPOBAHHOTO AIUKIMYECKOTO
rpada

Ymemo

2.1

YMeHue uChnoab30BaTh KOMIBIOTEPHO-MATEMATHYECKHE MOJENIH I aHaJIn3a
O0BEKTOB W MPOLIECCOB: (HOPMYIHPOBATH IIENIb MOJECIUPOBAHUS, BBITOIHATH
aHalM3 PE3yJbTAaTOB, TMOJYYEHHBIX B XOJI€ MOJEIUPOBAHUS;, OILICHUBATH
a/ICKBaTHOCTh MOJIETH MOJAEITUPYEMOMY OOBEKTY WJIH MPOILECCY; MPEACTABIATh
pE3yABTATHl MOAEIUPOBAHHUS B HATJISITHOM BHUJIE

2.2

YMenne  kimaccu(UIMpoOBaTH  OCHOBHBIC  3aJladyd  aHalM3a  JaHHBIX
(mporHo3upoBaHue, Kiaccuukaiys, KiIacTepu3amus, aHaln3 OTKIOHCHHI);
MMOHUMATh TIOCIICIOBATEIPHOCTh PEIICHMs 3a/Jad aHajlu3a JaHHBIX: CcOOp
MEPBUYHBIX JAHHBIX, OYMCTKAa M OIEHKAa KauyecTBa JAHHBIX, BBHIOOD W (WJIH)
MMOCTPOCHUE MOJCIH, NpeoOdpa3oBaHWE JaHHBIX, BU3yaJdW3alMs JaHHBIX,
WHTEpPIpETaIus pe3yJbTaToB




2.3

YMmenue omnpenensiath HHPOPMAIMOHHBIM O00BEM TEKCTOBBIX, TPapUUECKUX H
3BYKOBBIX JIaHHBIX TIPU 33/JaHHBIX IapaMeTpax TUCKPETH3alH. YMEHUE
OTIPENCIISATh CPETHIOI CKOPOCTh Tepeladd JAaHHBIX, OIICHUBATh W3MEHEHUE
BpPEMEHHU TMepeJadd IMpH H3MEHCHWH WH(GOPMAIIMOHHOTO O00BEMA JaHHBIX U
XapaKTePUCTHK KaHala CBSI3U

2.4

2.5

YMeHue CTpOUTh KOJ, 00ECIIEYNBAIONINI HAMMEHBIIYIO BO3MOXKHYIO CPEIHIO0
JUIMHY COOOIICHHUSI PU U3BECTHOM YacTOTE CUMBOJIOB

VMenne ucnoab30BaTh Ipu peIICHHUMU 3aaad CBOMCTBa IO3HMIIMOHHOMN 3aIlHCH
YUCCJI, aJIrOPUTMbI IIOCTPOCHHA 3allMCU YHCIa B MMO3UIIMOHHOM CHCTEME
CUHCICHHUA C 3aJaHHbIM OCHOBAaHHEM M IIOCTPOCHHUA 4YHCIA II0 CTPOKE,
co;[epxcameﬁ 3allCh ATOr0 4YHCIA B IMO3MIHMOHHON CHCTEME CUMCICHHUSI C
3a1aHHbBIM OCHOBAHUCM; YMCHHC BBIIIOJJHATH apI/I(I)MeTI/I‘IeCKI/IC orcpanvi B
ITO3MIIMOHHBIX CUCTEMAX CUHMCICHUA

2.6

2.7

2.8

YMmenue CTPOUTH JOTUYCCKOC BBIPpAXKCHUC B I[HS'BIOHKTHBHOﬁ n
KOHBIOHKTHBHOMN HOPpMAJIbHBIX Q)opMax 110 Sa,Z[aHHOﬁ Ta6J'II/II_IC HCTHUHHOCTH,
HUCCICI0BATH 00/1aCTh HICTUHHOCTH BBICKA3bIBaHHUA, COACPKAIICTO IIECPCMCHHBIC,
peuIaTh HECJIOKHBIC JIOTHYCCKHUEC YPABHCHUA

YMeHue pemath anrOpUTMHUECKHUE 3a/ladyd, CBsI3aHHBIE C aHAIU30M rpados
(3a7aun  TOCTPOCHUS ONTHUMAIBHOTO NyTH MEXAYy BeplinHaMu rpada,
ONpeAeNeHUs]  KOJMYECTBA  PA3IMYHBIX  MyTedl  MeXAy  BeplIMHaAMU
OPUEHTHUPOBAHHOTO ALMKINYEeCKOro rpada)

YMeHHE HUCIIONb30BaTh ACPEBbs IPHU aHAIU3€ U IMOCTPOCHUM KOIOB U A
MIpe/ICTaBICHNS] apU(PMETUUECKUX BBIPAKEHUI, PHU PELIEHUH 3a/ad MoHCKa U
COPTUPOBKHM; YMEHHE CTPOUTH JAECPEBO HUIPBI IO 3aJaHHOMY aJIrOpUTMY;
pa3pabaTrbeiBaTh U 00OCHOBBIBATH BBIMTPHIIIHYIO CTPATETUIO UTPHI

2.9

2.10

VYMmenue AHAJIM3UPOBATH AJITOPUTMBI C UCIIOJIB30BAHUEM Ta6J'II/IH TPAaCCUPOBKU;
OIIPCACIIATH 0e3 HCIOJIb30BAHUS KOMIIBIOTEpAa PE3YJIbTAThl BbIIIOJIHCHUA
HCCJIOXHBIX IMpOrpamMm, BKIIIOYAIOOIUWX HOHWKJIbI, BETBJICHHUA W HOAIPOTIpPAMMBEI,
IIpHU 3aIaHHBIX UCXOAHBIX JaHHBIX

YMeHue omnpenensiTh CIOKHOCTh HM3y4aeMbIX B Kypce 0a30BBIX alTOPUTMOB
(cymMMupoBaHHE D3JEMEHTOB MaccHuBa, COPTHPOBKAa MaccuBa, IepeOOpHbIe
QIrOPUTMBI, JBOWYHBIA TMOWUCK) W NOPHUBOJUTH HPUMEPHl HECKOIBKUX
AJITOPUTMOB PA3HOM CIIOKHOCTH JUISl PEIIEHUs OJHOM 3a/1a4n

2.11

Brnanenve yHHMBEpCaTbHBIM SI3BIKOM TPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(ITackanb, Python, Java, C++, C#), npeicraBieHus M 0 0a30BBIX THUIIAX JAHHBIX
U CTPYKTypax JaHHBIX; YMEHHE WCIOJIb30BaTh OCHOBHBIC YIIPABIISIONINE
KOHCTPYKIMH; YMEHUE OCYHIECTBISATh aHAIU3 MPEAJIOKEHHON IMPOrpaMMBbI:
OTIPENIEATh Pe3yabTaThl padOTHl MPOrpaMMbl TIPH 3aJaHHBIX HCXOJTHBIX
JAHHBIX; OMNpPEAENATh, NMPU KAKUX HCXOJHBIX JTaHHBIX BO3MOXXHO IOJIY4YEHUE
YKa3aHHBIX PE3YJbTATOB; BBIABISITH JaHHBIC, KOTOPHIE MOTYT TPHUBECTH K
omuOKe B paboTe mporpaMmsl; HOpMYITHPOBATH MPEATOKEHUS MO YIYUIIEHUIO
MIPOTPaMMHOTO KOJIa

2.12

YMmenune PCAIIN30BLIBATH Ha BBI6paHHOM JJISL HU3YUCHUA SA3BIKC
nporpaMmupoBanusi Beicokoro ypoBHs (Ilackame, Python, Java, C++, C#)
THUIIOBBIC AJITOPUTMBIL 06pa60TKI/I YHCCJI, YUCIOBBIX HOCHCHOB&TGHBHOCTCﬁ n
MaCCHBOB: IPEJCTABICHHE YWCIIa B BUAEC HAa0Opa TPOCTHIX COMHOXHUTEIECH;
HaXOXXJICHUE MaKCUMaJIbHOW (MHUHMMalbHOH) LM(pPBI HATypaJbHOTO YHUCIA,
3allMCAaHHOTO B CHCTEME CYHCJICHHS C OCHOBAaHWEM, He TpeBbimaromuMm 10;
BBIYHCIICHHE OOOOIMIEHHBIX XapaKTEPUCTUK JIEMEHTOB MAaCcCHUBa WM YHCIOBOU




2.13

MOCTIeIOBATENBHOCTH (CYyMMBI, TPOU3BENEHHUS CpEeIHEro apupMeTHYecKoro,
MHHAMAQJIBHOTO M MaKCHMAQJIBHOTO 3JIEMEHTOB, KOJIMYECTBA DIICMEHTOB,
YIOBJIETBOPSIIOIIUX 33JaHHOMY YCJIOBHIO); COPTHPOBKY 3JIEMEHTOB MAaCCHBA;
YMEHHE HCIIOJIb30BaTh B MPOrpaMMax JaHHBIC Pa3IMYHBIX THUIOB C Y4ETOM
OFpaHI/I‘-IeHI/Iﬁ Ha quaria3oH X BO3MOXKHBIX 3Ha‘-IeHPII>i, MNPUMCHATH IPpHU PCIICHUU
3a7a4 CTPYKTYpPHl JAHHBIX (CHHCKH, CJIOBapH, CTEKH, OYEPEIH, JIEPEBbs);
NPUMEHSATh CTaHJAPTHBIE M COOCTBEHHBIE NOJNPOTPaMMBI sl 0O0pabOTKH
YHCIIOBBIX JIAHHBIX M CHMBOJIBHBIX CTpPOK; HCIOJb30BaTh INPH pa3zpaboTKe
nporpaMMm OWOJIIMOTEKM TOANPOrPaMM; YMEHHE HCIOJIb30BaTh CpEACTBA
OTJIaJIKH [TPOTPAMM B Cpejie TPOrpaMMUPOBAHHUS

YMeHue UCTONb30BaTh 3JIEKTPOHHbIE TAOIUIIbI ISl aHAJINM3a, IPEACTABICHUS U
00paboTKM JaHHBIX (BKJIIOYAs BHIOOP ONTHMAJIBHOTO PEHICHUs, MOAOOp JIMHUHU
TpeH[a, PelIeHne 3a/1a4 IPOTHO3UPOBAHUSA); YMEHHUE UCII0JIb30BaTh TaOJIMYHBIE
(pensimoHHbIe) 0a3bl TAaHHBIX U CIIPABOYHBIE CHCTEMBI

2.14

YMeHHne OpraHu30BBIBATH JIMYHOE HWH(POPMALMOHHOE IPOCTPAHCTBO C
UCIOJb30BAHUEM PA3JIMYHBIX CPEACTB LU(PPOBBIX TEXHOJOIMH; MOHHUMaHUE
BO3MOYKHOCTEH IM(PPOBBIX CEPBUCOB TOCYNAPCTBEHHBIX YCIYT, LU(POBBIX
00pa3oBaTeNbHBIX CEPBUCOB




HHEPEYEHD 3JIEMEHTOB COAEPKAHMUAA, ITPOBEPAEMBIX HA EI'I 11O
NH®OPMATHUKE

Kon
1

11

1.2

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
[udposasi rpaMOTHOCTH

OCHOBHBIE TCHJICHIIUU PAa3BUTHsI KOMITBIOTEPHBIX TeXHOJOrUM. [lapanienbHbie
BBIYHCIICHHS. MHOTOIPOIIECCOPHBIE CUCTEMBI. PactipeieiéHHbIC BEIYUCIUTEIBHBIE
CUCTEMBI 1 00pab0TKa OOJIBIIUX JAHHBIX

[IpuHIMIIBI TOCTPOEHUS U amnmnapaTHble KOMIOHEHTHI KOMIBIOTEPHBIX ceTeil. CeTeBbie
npotokonbl. Cets MHTEpHET. Anipecarus B cetu Murtepuer. [Iporokosst cteka TCP/IP.
Cucrema nomeHHblx UMEH. Pazgenenue IP-cetm Ha mojaceTd C MOMOIIBIO MacoK
IOoZICEeTEN

13

QaiinoBasi cuctema. [lowick B (aiinoBoii cucreme. [lpuHIMIBI pa3MenieHUs W
UMEHOBaHUs (ailioB B aonroBpeMeHHOM namstu. [11aGmoHsl Juist onmucaHus TPy
daiinos

14

CkopocTb nepesiauu JJaHHbIX. 3aBUCUMOCTb BPEMEHHM Iepeiau OT HH(POPMALIMOHHOTO
00bEMa TaHHBIX M XapaKTEPUCTHUK KaHaAIA CBS3U

1.5

1.6

2.1

2.2

2.3

2.4

[lIudpoBanme manHbix. CHMMeTpUYHbIE W HecuMMeTpuuHble wmmdpel. [udpsr
npoctoii 3amensl. [1udp Lesaps. [Hludp Bukenepa. Anroputm mudpoBanusi RSA

Konpl, no3posstomue OOHAPYXKHUBAThb M MCHPABIATh OIIMOKH, BO3HHUKAIOIIKE INPU
nepenade AaHHbIX. PaccrosHme Xsmmuara. KoampoBanue ¢ TOBTOpEHHEM OWTOB.
Konasr XsMmMuHTa

Teopernueckue 0OCHOBBI HH(OPMATUKH

JIBonuHoe koaupoBaHue. PaBHOMEpHbIE M HEpPaBHOMEpHBIE KOJbl. JlekonupoBaHue
COOOIICHUH, 3allMCaHHBIX C TOMOIIBI0O HEPABHOMEPHBIX KONOB. YcioBue @DaHo.
[TocTpoeHne 0AHO3HAYHO JEKOJUPYEMBIX KOJIOB € TOMOIIBIO epeBa

Teopernueckne nMoaxoAbl K OIEHKE KojaudecTBa MHQopManuu. ENUHULIBI U3MepeHus
KonuyecTBa MH(GopMaruu. AsdaBUTHBIN MOAX0J] K OLIEHKE KOJUYECTBa WH(MOPMAIIHH.
3akoH ajauTUBHOCTH MH(popmanuu. Popmyna Xaptiu. MHpopMalus U BEpOsSTHOCTb.
®opmyna [llennona

Cuctemsl curcnenus. Pa3BépHyTast 3anuch LENbIX U IPOOHBIX YKCEN B MO3UIIMOHHOM
cucreme cuucieHusa. CBoicTBa MO3ULIMOHHOW 3allMCH YHUCJA: KOJUYEeCTBO LUdp B
3allMCH, NMPU3HAK JEIMMOCTH 4YHCIa HA OCHOBAaHUE CUCTEMBI CUMCIEHHS. AJITOPUTM
nepeBojia 1eNoro yucia u3 P-WyHOW cHCTEMBbl CUMCIEHHS B JECATHYHYIO. AJTOPUTM
nepeBosia KOHEYHOW P-uuHOW OpoOu B JEeCATHUHYIO. AJTOPUTM IepeBoja IEJIoro
yycia W3 JECATHYHOM cuctembl cuucieHus B P-uunyro. IlepeBon koHewyHOM
JecATUYHON apoOu B P-munyro. /IBonyHas, BOCbMEpHYHAs W ILIECTHAALATEpUYHAsS
CUCTEMBl CUMCJIEHHS, CBSI3b MEXAY HUMHU. Apudmernyeckue omepanuu B
MO3ULMOHHBIX CUCTEMAX CUUCICHUS

TpOI/I‘{HaSI YPaBHOBCIICHHAA CHUCTEMAa CUHUCIICHUS. I[BOI/I‘-IHO-I[GCSITI/I‘-IHaSI cucreMma
CUHCIJICHUA

2.5

KomupoBanue tekctoB. Komupoka ASCII. OpnoOaiitHbie komupoBku. CraHmapt
UNICODE. Koguposka UTF-8. Onpenenenre HHPOPMALMOHHOTO 00bEMA TEKCTOBBIX
COOOIIIeHNI

2.6

KomupoBanue wu3oOpaxkenuii. Orenka wuHOpMAIMOHHOTO 00BEMa TrpadUuecKux
JAHHBIX TPU 33JaHHBIX pa3pelIeHHHd U TIyOMHEe KOoIupoBaHHs LBeTa. L[BeToBbIe
monenu. KogupoBanue 3Byka. OnieHka HHPOPMAIMOHHOTO 00bEMa 3BYKOBBIX JTAHHBIX
IPU 3aJIAHHBIX YaCTOTE AUCKPETU3ALNUM U PAZPSITHOCTH KOJUPOBAHUS




2.7

Anrebpa noruku. [loHsiTue BrIcKa3biBaHUsA. BrICKa3piBaTenbHbIE GOPMBI (TIPEAUKATEI).
KBaHTOpBI CyI1eCTBOBAaHUS U BCEOOLTHOCTH.

Jlornueckue onepanuu. TaOmuipl uCTUHHOCTH. Jlornueckue BelpaxkeHus. Jlornueckue
TOKJeCTBa. JIornyeckue onepanyy 1 onepanuy HaJ MHOKECTBAMM.

3aKoHBI anreOpbl JOTMKH. JKBUBAJICHTHBIE PE0OPa30BaHMs JTOTHUECKUX BBIPAKCHHIA.
Jlornueckue ypaBHEHHUS U CUCTEMBI YPaBHEHMIA.

Jlornyeckue ¢GyHKIMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTHUECKHUX (DYHKIIMNA
OT KOJIMYECTBA apT'yMEHTOB.

Kanonnueckue OpMbI TOTHYECKUX BBIPAKESHHH

2.8

2.9

COBepH_IeHHBIe JAU3BIOHKTUBHBIC KOHBIOHKTHBHBIC HOPMAJILHBIC (bOpMBI, AJITOPUTMBI
HX IIOCTPOCHUA 110 Ta6J'H/II_IC HCTHUHHOCTHU

Jlormueckue  2I€MEHTBI B cocTaBe  Komnbrorepa.  Tpurrep.  Cymmarop.
MHoropa3psasbii cymmarop. IlocTpoeHne cxeM Ha JIOTMYECKHMX JJIEMEHTaX [0
33JaHHOMY JIOTMYECKOMY BBIPDAKEHHUIO. 3alUCh JIOTMYECKOTO BBIPAXECHMS 110
JIOTUYECKOU CXEME

2.10

2.11

2.12

2.13

2.14

2.15

2.16

Mogenun wu wmopenupoBanue. lLlenn MopenupoBaHus. AJIEKBATHOCTh  MOJEIHU
MOJISIUPYEMOMY OOBEKTY WK Tiporieccy. DopManu3anus NpUKIaJIHbIX 3a/1a4.
[IpencraBieHre pe3ylbTaTOB MOJCIHUPOBAHMS B BHJAC, yIOOHOM JJISi BOCIIPHUSTHS
yemoBeKoM. ['paduyeckoe mpencTaBliIeHHe JaHHbBIX (CXEMBbI, TaOIHIIbI, TpaQuKH).

[IpencraBnenue LENbIX YKUCEN B MaMATH KOMIbioTepa. OrpaHUYEHHOCTh JWara3oHa
yyceNl MpU OIPAaHUYEHUU KOJIMYeCTBa pa3psanaoB. llepenonHeHue pa3psaHON CETKH.
be33nakoBbie W 3HAKOBBIC JaHHBIC. 3HAKOBBINM OWT. /[BOMYHBIN JTOMOTHUTEIBHBIA KO
OTPULATEIBHBIX YHUCEL.

[ToburoBele normyeckue omnepauuu. Jlorndeckuil, apupMeTHUeCKUl U HUKINYECKUN
casuru. [lIudpoBanue ¢ moMoIbO MOOUTOBOI onepanuu «uckitouaromiee MJIN»

[IpencraBieHne BELIECTBEHHBIX YMCEN B MAaMITH KOMIIBIOTEpA. 3HAdalas 4acTb U
nopsAIoK uucia. Jlnama3oH 3HaueHUI BellecTBEHHBIX uucen. [IpoOrembl XpaHeHUsS
BELICCTBEHHBIX 4YMCEJ, CBSA3aHHBIE C OrPAaHMYEHUEM KOJIMYECTBA pa3psioB.
BoinonHenue omnepanuii ¢ BEIIECTBEHHBIMU YHCIIAMH, HAKOIUIEHHE OIIMOOK IpHU
BBIUUCIICHUSX

I'padsl. OcHoBHBIE MoHATHA. Buasl rpados. Onucanue rpagoB ¢ MOMOLIbIO MaTPHUI
CMEKHOCTH, BECOBBIX MAaTpHIl, CIHUCKOB CMEXHOCTH. PelieHue aaropuTMHUEcCKUxX
3aja4, CBSA3aHHBIX C aHaIM30M rpadoB (OCTPOCHHE ONTHUMAIBHOTO IYyTH MEXKAY
BEpIIMHAMU rpada, orpe/eseHre KOJIWYECTBA PA3IUYHBIX MyTed MEXIy BepLIMHAMU
OPUEHTUPOBAHHOI'O AlIMKIMYECKOro rpada)

HepeBbs. bunapnoe gepeBo. [JlepeBbs mnoucka. CrnocoObl 00xoga Jepesa.
[IpencraBnenue apupmMeTHUECKUX BhIpaXeHUI B BUae aepeBa. Mcnonb3oBanue rpadoB
U JIEPEBbEB MIPU ONMUCAHUH OOBEKTOB U MPOLIECCOB OKPYKAIOIIEr0 MHpa

JIMCKpeTHbIE WTpBl JABYX HWIPOKOB C mosiHOM uHpopmanueit. [loctpoenue nepesa
nepedopa BapUaHTOB, OMMCAHUE CTPATErMH UTPhl B TaOIMYHOMN popme. BoiurpeiiiHeie
U IIPOUTPBILIHBIE IO3ULUU. BEIUTPHIIIHBIE CTPATETUH

CpenctBa HMCKYCCTBEHHOTO HHTeUIeKTa. WaeHTHUKanus W MOUCK H300pa)KeHHI,
pacnio3HaBaHue M. lcnonp3oBaHME METONOB MCKYCCTBEHHOIO MHTEIUIEKTa B
oOyyaromux cucremax. lcnonab3oBaHHE METOJOB HCKYCCTBEHHOTO HWHTEJUIEKTA B
pobororexnuke. urepuer Bemeil. Heliponnsle cetu

ANTrOpUTMBI U IPOTPAMMHUPOBAHHE

3.1

dopManuzanus NOHATHs anroputma. MamuHa TeropuHra Kak yHUBEpcajabHas MOJECIb
BBIYHCICHUI




3.2

OreHKa CIOKHOCTH BbIYUCICHUA. Bpems paboTel 1 00bEM HCIIONB3YEMOM aMsTH, UX
3aBHCHMOCTb OT Pa3Me€pa MCXOIHBIX NaHHBIX. OLEHKa aCHMITOTHYECKOM CIIOXKHOCTH
QITOPUTMOB. AJITOPUTMBI NOJIMHOMHUAIBHON Cl0XHOCTU. [lepeOopHble alropUTMBI.
[Ipumepsl pas3IMyYHBIX AITOPUTMOB PEIICHUS OJHOW 3a7add, KOTOpbIE HMMEIOT
Pa3IMYHYIO CIIOKHOCTh

3.3

OmnpeneneHre  BO3MOXKHBIX — PE3YyJIbTaTOB  pabOThl  MPOCTEHIIMX  aJTOPUTMOB
YIPAaBIEHUS HCHOJHUTEIAMM M BBIUUCIMTEIBHBIX alroputMoB. OnpeneneHue
MCXO/IHBIX TAaHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET J1aTh TPeOyeMbIil pe3ybTar

3.4

3.5

3.6

Anroput™Mbl 00paOOTKH HATYPATbHBIX YHCEN, 3aMMCAHHBIX B MO3UIIMOHHBIX CHCTEMAax
CUMCIICHHS: pa30MeHHe 3allCH YUCJa Ha OTIEeNbHbIe HU(PBI, HAXO0XKIECHHE CYyMMbl U
MpOU3BeICHU TGP, HAXOKACHUE MAKCUMAaIbHOU (MUHUMAIIBHOM ) U(DPHL.
[IpencraBienue yucia B BUAe HaOOpa MPOCTHIX COMHOXHTENECH. AJITOPUTM OBICTPOTO
BO3BEACHUSI B CTeneHb. [IOMCK MpOCTHIX 4YMcen B 3aJaHHOM JHMAna3oHEe C IMOMOIIbIO
IrOpUTMa «petreTo DpaTocherar

MHOFOp&SpHI{HHe OeJabIC YKncila, 3aJa4u JUTHHHOM apI/I(I)MeTI/IKI/I

S3eik  mporpammupoBanus (ITackams, Python, Java, C++, C#). Tumsl JaHHBIX:
[IEJIOUNCIICHHBIC, BEIIECTBEHHBIC, CUMBOJIbHBIC, JIoTHYeckue. Bersnenus. CrnoxxHbe
ycnoBust. Llukibl ¢ ycnoBueM. LIUKiIbI IO MepeMeHHOM.

OOpaboTka naHHBIX, XpaHsmmxcs B ¢ainax. TexcToBble W JBOWYHBIC (DANIIBL.
daiinoBsie IepeMeHHbIe ((haiinoBeie yka3atenu). UreHue u3s ¢aiina. 3anuchk B (aii.
Pa3zbuenue 3amaun Ha noazagauu. [lognporpammel (poueaypsl U GYHKIIHH).
Hcnonp30Banue cTaHIapTHON OMOIMOTEKH S3bIKa IPOTPaMMHUPOBAHUS

3.7

3.8

Pexypcusi. PexkypcuBHble mpouenypsl u (¢yHkuumu. Vcnonb3oBaHue creka s
OpraHu3alyy PEKYPCUBHBIX BBI30BOB

Yucnennele MeToAbl. TouHOoe W TNpUOMKEHHOE pemieHus 3aaud. YucieHHoe
pellieHre ypaBHEHH ¢ MOMOIIbIo 1oa0opa napameTpa. YuciieHHble METO/Ibl PEeLeHUs
ypaBHEHM: MeToJ mepebopa, METOH IMOJOBHHHOrO JeneHus. [lpubnmxénHoe
BBIUMCJICHUE JJIMH KPUBBIX. Bbluncienue ruiomaneil Guryp ¢ moMoIpio YMCIEHHBIX
METOZ0OB (METOJl MPSAMOYTOJILHUKOB, MeToJ Tpameuuii). Ilouck Makcumyma
(MMHMMYMa) QYHKIIMM OTHOM MepEeEMEHHONW METOIOM MOJIOBUHHOTO JIETICHUS

3.9

O0paboTka CUMBOJIBHBIX JaHHBIX. BcTpoeHHbIE QYHKIMM S3bIKa MPOTrpaMMHPOBAHUS
U1 0OpabOTKH CHUMBOJIBHBIX CTPOK. AJITOPUTMBI OOpaOOTKM CHUMBOJIBHBIX CTPOK:
MOJCYET KOJIMYECTBA MOSBICHUII CHMBOJIA B CTPOKE, pa3OMeHne CTPOKH Ha cJoBa 110
npoOeIbHBIM CHUMBOJIAaM, TIOMCK TOJCTPOKM BHYTPH JIaHHOW CTpPOKH, 3aMeHa
HaliIecHHOW TIOJCTPOKH Ha JPYTyIO0 CTpPOKy. ['eHepamus BceX CJIOB B HEKOTOPOM
anaBuTe, YAOBIETBOPSIOUINX 3aJaHHBIM orpaHuuyeHusM. [IpeoOpasoBanue uncna B
CHUMBOJIbHYIO CTPOKY U 00paTHO

3.10

MaccuBbl U MOCIIE0BATENLHOCTHA Uncen. Bprunciaenre o000MEHHBIX XapaKTEPUCTHK
9JIEMEHTOB MAacCHBa WJIM YHWCIIOBOW IOCIEA0BATENBFHOCTH (CyMMBI, MPOU3BEICHUS,
CpelHero apu(pMEeTHYeCKOro, MHUHHUMAIBHOTO W MAaKCHMAaJIbHOTO DIIEMEHTOB,
KOJINYECTBA 3JIEMEHTOB, YIOBJIETBOPSIONIMX 33JaHHOMY YCJIOBHIO). JINHEHHBIN MOUCK
3aJJaHHOTO 3HAYEHHWsI B MacchUBe. AJNTOPUTMBI PaOOTHI C DJIEMEHTAMH MacChBa C
OJTHOKPATHBIM MPOCMOTpoM MaccuBa. COpTHpPOBKa OJHOMEpPHOro maccuBa. IIpoctbie
METOABl COPTUPOBKH (METOJ My3bIpbKa, METOJ BHIOOpA, COPTHUPOBKA BCTABKAMH).
CoptupoBka cnusiHueM. beictpass coptupoBka MaccuBa (amroput™ QuickSort).
JIBOWYHBIN MOUCK B OTCOPTUPOBAHHOM MAacCHBE

3.11

JIByMepHBIE MacCUBBbI (MaTpHIlbl). AJNTOPUTMBI OOpaOOTKM JIBYMEPHBIX MAacCHBOB:
3all0JIHEHME [JBYMEPHOIO YHMCJIOBOTO MAcCUBa IO 3aJaHHBIM IIpaBUiaM, IIOMCK
JIEMEHTAa B JBYMEPHOM MAaCCHUBE, BBIUMCIEHHE MAaKCUMyMa (MMHMMYMA) U CYMMBI




3.12

OJICMCHTOB ABYMCPHOI'O MacCCHBa, IHNCPECTAHOBKA CTPOK H CTOJI6I_IOB ABYMCPHOI'O
MacCCuBa

CrnoBapu (acconmaTuBHbIE MaccuBbl, OTOOpakeHus). Xo3m-Tabnuipl. [locTpoenue
as1(haBUTHO-YACTOTHOTO CJIOBAps JJIS 33/IaHHOTO TEKCTa

3.13

Crexkn.  AHanmu3  TPaBWIBHOCTH  CKOOOYHOTO  BBIpaKEHHs.  Bbrumciienue
apu(pMEeTHYECKOr0 BBIPaXKEHUS, 3alIUCAaHHOI0 B MOCT(GUKCHOM (opme.
Ouepenu. Mcnonp3oBaHue ouepeu sl BpEMEHHOI'O XpaHEHUS! IaHHBIX

3.14

Anroputmsl Ha rpadax. [ToctpoeHne MUHIMAaJIHLHOTO OCTOBHOTO JIEpPEBa B3BEIICHHOTO
CBSI3HOTO HEOpueHTHpoBaHHOro rpada. KoinmdecTBO pa3iaMuHbBIX MyTeH Mexay
BEpIIMHAMU OPHUEHTUPOBAHHOTO AlIMKINYECKOro rpada. Anroputm JlekcTps

3.15

3.16

3.17

HepeBps. Peanuzanmst JepeBa C IIOMOLIBIO CCBUIOYHBIX CTPYKTyp. JlBOM4YHBIE
(OunapHuble) nepeBbs. llocTpoeHue gepeBa Ui 3aJlaHHOTO  apU(PMETHUECKOro
BBIpaXEHUS. PeKypcuBHBIE alrOpUTMBI 00Xxona zaepeBa. lcmosb3oBaHWe cTeka
ouepeau 11 00x0/a Aepena

JluHaMuueckoe MpOrpaMMHpPOBAaHME KaK METOJl PELIEHUS 3aJad C COXpPaHEHUEM
IIPOMEXYTOUHBIX PE3YyJbTAaTOB. 3aJayd, pEIIacMble C IOMOLIBIO JUHAMHYECKOTO
MPOrPaMMHUPOBAHUS: BBIUMCICHUE PEKYPCUBHBIX (YHKIUH, MOACYET KOJIMYECTBA
BapHUaHTOB, 3374l ONTUMHU3ALUU

[TonstTre 06 0OBEKTHO-OPHUEHTUPOBAHHOM TporpaMMupoBaHuu. OOBEKTHI U KIIACCHI.
CaoiicTBa U MeToJbI 00BeKTOB. OOBEKTHO-OPUCHTHPOBAHHBIA aHanmmu3. Pa3paboTka
nporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO TOAX0/Aa. WHKamCyssims,
HacJeIoBaHue, MoJIuMophu3m

WNHupopmalinoHHbIE TEXHOJIOTUH

4.1

4.2

Ananu3 gaHHbIX. OCHOBHBIE 3aJayd  aHajdu3a JaHHBIX: IMPOTHO3UPOBAHME,
KJaccuuKkanus, Ki1acTepusalus, aHaau3 oTKJIoHeHHH. [locnenoBaTeabHOCTh peleHus
3a/lay aHajM3a JAaHHBIX: COOp MEpPBUYHBIX JAHHBIX, OYMCTKA W OILIEHKAa KauecTBa
JAHHBIX, BBIOOD U (MJIM) HOCTPOSHHUE MOJIEINH, TPeoOpa3oBaHKe JaHHbIX, BU3yaln3alus
JAHHBIX, MHTEpPIIpETalns pe3yapTaTtoB. IIporpammusie cpencrBa u HTEpHET-CEPBUCHI
11 00pabOTKHU M MpeJICTaBICHHs JaHHbIX. bombiue nanHble. MammHHOe 00yueHue

AHanmu3 JaHHBIX C MOMOIIBIO JIEKTPOHHBIX TaOJUL. BbluucieHne cymMmbl, cpeHero
apupMeTHYECKOro, HauboJIbIIero (HAUMEHBIIIETO) 3HAYCHUS Juarna3oHa. Beruncnenue
KodpUIMEeHTa KOppemsluu JABYX psSJIOoB JaHHbIX. [locTpoeHue CTOn0YATHIX,
JUHENYaThIX U KpYyroBbix nuarpamm. [loctpoenue rpadukos pynkuuid. [Tonbop nuuum
TPEHJa, PELIEHUE 3a7a4 IPOTHO3UPOBaHus. Pernenre 3a1au oNTUMHU3AIMY C TOMOIIBIO
AJIEKTPOHHBIX TAOJIHII

4.3

Juckperusanuss Npy MaTeMAaTHUYECKOM MOJEIMPOBAHUM HEMPEPBIBHBIX IPOLIECCOB.
MoaenupoBanue JIBUKCHUS. MonaenupoBanne OMOJIOTHYECKUX CHUCTEM.
MaremMaruueckre MOJEIM B DSKOHOMHKE. BBIUHMCIWUTENbHBIE 3KCHEPUMEHTHI C
Mozensmu. O0paboTka pe3yIbTaTOB AKCIEPUMEHTa. MeTo] HaMMEHBIIIUX KBAJAPaTOB.
OneHka 4YHCIOBBIX TMapaMETPOB  MOJCITHPYEMBIX OOBEKTOB M IPOIIECCOB.
BoccTaHoBiieHHE 3aBUCMMOCTEN MO pe3yJibTaTaM dKCIIEPUMEHTA

4.4

BepositHocTHbie Moaenu. Meroasl MonTte-Kapno. MiMurtaimonHoe MoaenupoBaHUE.
CucTeMbl MacCOBOTO 0OCTYKUBaHUS

4.5

Tabnuunsle (pensunoHHble) 0a3bl JaHHBIX. TalOnuia — NpeAcTaBlICHUE CBEICHUN 00
OIHOTUIHEIX 0O0Bekrax. Ilome, 3ammce. Kmrou tabaumpl. Pabora ¢ rorosoi 0Oazoit
JTaHHBIX. 3amoiiHeHue 0a3bl NaHHBIX. [lowWck, cCOpTHpOBKAa W (UIBTpAIUS ITAHHBIX.
3anpockl Ha BBIOOPKY MaHHBIX. 3ampochl ¢ TapaMmeTpaMu. BpraucisiemMbie TOJIS B
3arpocax.




4.6

MuoroTtabanunbie 0a3bl JaHHBIX. THIBI CBsi3ell Mexay TabiaumaMu. BHemHui Kirod.
IesocTHOCTB 6a3bl JaHHBIX. 3aIIPOCHl K MHOIOTa0IMYHBIM 0a3aM JaHHBIX

TexcroBsiit nponeccop. CpeacTBa NOUCKAa U aBTO3aMEHbI B TEKCTOBOM IIPOILIECCOPE.
CTpyKTypupOBaHHBIE TEKCTOBble JOKyMeHTbl. CHoOckM, ornasiaeHue. IIpaBuia
LIUTUPOBAHUS UCTOUHUKOB U ohopMiIeHns 6ubiInorpaduyecknx cCbuiok
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