PABOYAS ITPOI'PAMMA
y4eOHOro npeamMera
«ndopmaruka» (yriy0JEéHHbIH YPOBEHD)
st ooydaromuxcs 10 — 11 kmaccos



MNOSCHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o wuHbopmatuke (yriayOJaEHHBIM YpPOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBaHusl pa3zpaboTaHa Ha OCHOBE TpeOOBaHMI K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTebHON MPOrpaMMBI CpeHero odIero oopasoanus, npencraieHHbx B @I'OC COO, a
Takxke (penepanbHOi paboueil mporpaMMbl BOCIUTAHUS.

IIporpamma no uHdopmaTHke Ha€T MpeacTaBIeHUE O LENAX, oOIiel crparerun o0ydeHus,
BOCIIUTAHMSI M Pa3BUTHS OOyYaloImUXcs cpeacTBamu ydeOHoro mpeamera «MupopmaTnkay Ha
yri1yOa€HHOM ypOBHE, YCTaHABIMBAET 0053aTeNIbHOE MPEIMETHOE COJAEpKaHUe, MPeayCMaTpPUBAET
€ro CTpYKTYPUPOBAHHUE 110 pa3jenaM U TeMaM Kypca, OIpeleNsieT paclpeaesieHue ero no Kiaccam
(romam u3ydeHus), 1a€T MpUMEpPHOE pacrpesereHne ydyeOHbIX 4acoB 110 TEMaTHUECKUM pasjesiamMm
Kypca M pEKOMEHAyeMmylo (IPHUMEpHYIO) IOCIEA0BATEIbHOCTh HMX H3Y4YEHUS C YUETOM
MEXIIPEIMETHbIX ¥ BHYTPUIIPEIMETHBIX CBs3€i, JOrMKM y4eOHOro Ipolecca, BO3PAaCTHBIX
ocoOeHHOCTeH 00yUaromMxcsl.

IIporpamma 10  MHpOpPMATHUKE  OHpENeNsieT  KOJIMYECTBEHHblE M  KadeCTBEHHbIE
XapaKTepUCTHKH Y4EeOHOro marepuaja JUisi KakKJOro ToAa HW3Y4eHHUs, B TOM 4YHUCIE IS
COJZIEPKATEIbHOTO ~ HAMOJHEHUs Ppa3HOro BHUAA KOHTposd  (IIPOMEXYTOYHOM  aTrTecTanuu
00y4aromuxcs, BCEPOCCUICKUX MPOBEPOUYHBIX PAOOT, TOCYJAapCTBEHHON WTOTOBOM aTTECTAINH).
ITporpamma 1o uHpOpMAaTUKE SIBJIAETCSI OCHOBOM JJIsi COCTABJIEHUSI aBTOPCKUX YUEOHBIX IPOrpaMM
¥ Y4eOHHKOB, TOYPOYHOTO TUIAHUPOBAHHS KypCa YUUTEIIEM.

WNudopmartrka B cpeHeM 00111eM 00pa30BaHUU OTPAKAET:

CYHIHOCTb HWH(GOPMATHKH KaK HAy4YHOW IUCHMIUIMHBI, HW3YydYaloUmled 3aKOHOMEPHOCTH
IPOTEKaHUss W BO3MOXXHOCTH AaBTOMATU3allUM HMH(OPMAIMOHHBIX IPOLECCOB B PA3JIMYHBIX
CHCTEMaXx;

OCHOBHbIE O00JIaCTM TpHUMEHEHHs HH(OpPMATHKH, MpEexXIe Bcero HHGOPMAIOHHbIE
TEXHOJIOTUH, YIIPABIEHUE U COUANBHYIO chepy;

MEXIUCUUIIMHAPHBIN XapakTep HHPOPMATUKU U HH(OPMALIMOHHOH 1A TeIbHOCTH.

Kypc unbopMaTuku Uit ypoBHSI CpeHEro OOIIeTo 00pa3oBaHUs SBISCTCS 3aBEPIIAOIIHM
3TANlOM HEMPEpPbIBHOM MOATOTOBKM OOy4arOHIMXCsl B 00JIaCTM MHPOPMATUKU U MH(POPMALMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH, ONMHpaeTcs Ha CoJepKaHHe Kypca HH()OPMATHKH YPOBHS
OCHOBHOIO 00mero o0pa3oBaHHs U ONBIT IIOCTOSHHOI'O MPUMEHEHUs HH()OPMaIMOHHO-
KOMMYHHUKAIIHOHHBIX ~TEXHOJIOTHH, JaéT TEOPEeTHYECKOE OCMBICICHHE, WHTEPIPETAlHi0 U
000011I€HUE 3TOTO OIBITA.

Pesynbrartel yriyOonéHHOro ypoBHS u3ydeHUs yudeOHoro mpenmera «MHpopmaTrkay
OPHEHTUPOBAaHBl Ha TOJIYYEHHE KOMIIETEHTHOCTEH /Ui Tocnenyoue mnpodeccnoHaaIbHON
JEeSTeTBbHOCTH KaK B paMKaX JaHHOH MpeIMETHON 00JIaCTH, TaK M B CMEXHBIX ¢ Hell oonacTsax. OHu
BKJIIOYAIOT B ceOsi:

OBJIQJICHUE KIIFOUEBBIMU TOHSATHUSIMH M 3aKOHOMEPHOCTSMH, Ha KOTOPBIX CTPOUTCS JaHHAS
npeaMeTHass o0JacTh, paclo3HaBaHHE COOTBETCTBYIOIIMX MM MPHU3HAKOB U B3aUMOCBS3EH,
CTIOCOOHOCTh JI€MOHCTPHPOBATH PA3IMUHBIC MOIXOJBl K MU3YYCHHIO SBICHHIA, XapaKTEPHBIX IS
M3y4aeMoil mpeaMeTHOMN 00nacTu;

YMEHHE peliaTh THUIOBBIE NPAKTUYECKHEe M TEOPETHYECKHE 3a/laud, XapaKTepHbIC s
MCIOJIb30BAaHUS METOJIOB U MHCTPYMEHTAPHsI JaHHOM NMpeIMeTHOI 001acTu;

HaJu4he TPEJCTABICHUA O JaHHOM MpPeaMETHONM OOJacTH KakK IEJOCTHONH TEOopHuH
(COBOKYITHOCTH TE€OpHil), OCHOBHBIX CBSI3AX CO CMEXKHBIMU 00J1aCTAMU 3HAHUH.

B  pamkax  yriyOonéHHoro - ypoBHS — M3yuyeHMs  MH(OpMAaTHKM  oOecreduBaeTcs
IeJICHANpaBJIeHHas! MOATOTOBKA OOYYalOUIMXCS K TNMPOJODKEHUI0 00pa3oBaHMsA B OpraHU3aIMsIX
npoeCCHOHATTFHOTO  00pa30BaHMsl 10  CIEMUAIBHOCTSM, HEMOCPEICTBEHHO CBSI3aHHBIM  C
IUGPOBBIMU  TEXHOJOTMSIMU, TaKMM KaK [porpaMMHas HHXEHepHs, HWH(POpMallOHHAs
0e30macHOCTh, HH()OPMAIIHOHHBIE CUCTEMBI H TEXHOJIOTHH, MOOMIIBHBIE CHCTEMBI U CETH, OOJIbIIINE
JaHHbIE ¥ MallMHHOE OOyueHHe, MPOMBINUICHHBIH UHTEPHET BElIeW, NCKYCCTBEHHBIH HHTEIJICKT,
TEXHOJIOTUH  OECIPOBOJHON  CBS3M, pPOOOTOTEXHHWKA, KBAaHTOBBIE TEXHOJIOTHH, CHCTEMBI
pacripesieIéHHOTO PeecTpa, TEXHOJIOTUU BUPTYaIbHON U JOMOJHEHHON pealbHOCTEH.

OcHoBHasl 1enb u3yudeHus: yuyeobHoro npenmera «MHpopmaruka» Ha yriyOJaE€HHOM ypOBHE
cpeaHero ooOumiero oOpa3zoBaHus — oOecleyeHHe JalbHEeHIIero pasBUTUS WH(POPMAIMOHHBIX
KOMIICTEHIIM OOYdJaromerocs, €ro TOTOBHOCTH K JKH3HH B YCIOBUSIX pa3BUBAIOMIETOCS
MH(GOPMAIIMOHHOTO OO0IIeCTBa U BO3pacTarollell KOHKYpEHIIMM Ha phIHKE TpyJa. B cBs3u ¢ 3TUM



uzyuenue napopmaruku B 10—11 kmaccax J0KHO 00ECTIEUUTh:

c(OPMHUPOBAHHOCT MHPOBO33PEHHs, OCHOBAHHOTO HA IOHUMAHUU POJU HH(OPMATHKH,
MH(POPMALIMOHHBIX 1 KOMMYHUKAITHOHHBIX TEXHOJIOTHI B COBPEMEHHOM OOIIECTBE;

C()OPMHPOBAHHOCTb OCHOB JIOTMYECKOTI0 ¥ aJITOPUTMHUYECKOTO MBILICHMS;

c(OpMHPOBAHHOCTh YMEHUI pa3nuyarh (akThl U OICHKH, CPABHUBATH OIICHOYHBIC BBIBOJBI,
BUJETh UX CBSI3b C KPUTEPUSMHU OLEHUBAHUSA U CBSI3b KPUTEPUEB C OMNpEAEIEHHON cucTeMoi
LIEHHOCTEM, MMPOBEPSATH HA IOCTOBEPHOCTH M 000011aTh HH(POPMAIIHIO;

c(OPMHUPOBAHHOCTh NPEACTABICHUN O BIMSHUM MH()OPMALMOHHBIX TEXHOJOIMH Ha >KU3Hb
YeJI0BEeKa B O0IECTBE, TOHMMAaHUE COLUATBLHOTO, SKOHOMHYECKOTO, MTOJUTHYECKOT0, KYJIBTYpPHOTO,
IOPUINYECKOT0, IPUPOAHOT0, SPrOHOMHUYECKOT0, MEAULIMHCKOTO U (PU3UOTIOIMYECKOI0 KOHTEKCTOB
MH(POPMAIIMOHHBIX TEXHOJIOTHA;

IIPUHATUE TPABOBBIX M ITHUYECKUX ACHEKTOB HMH(OPMAIMOHHBIX TEXHOJIOTUMH, OCO3HAHUE
OTBETCTBEHHOCTH JIIOJICH, BOBICUEHHBIX B CO3/IaHHE U HCIIOJIb30BaHWE MH()OPMAITMOHHBIX CHUCTEM,
pacrpocTpaHeHre HHPOPMALIUY;

CO3JIaHME  YCIIOBMM  JUISI  pa3BUTUS  HABBIKOB  y4eOHOH, MPOEKTHOW, HAay4HO-
UCCIIEI0BATEIbCKON U TBOPUECKON JESATENbHOCTH, MOTUBALIMK 00yYaroIUXCs K CAMOPA3BUTHIO.

B conepxannu yuebHoro mpenmera «MHpOpMaTHKa» BBIACTSIOTCS YETHIPE TEMATHYECKHX
paszzena.

Pasnen «lludpoBas rpaMOTHOCTBH» IOCBAIIEH BOIPOCAM YCTPOMCTBA KOMIIBIOTEPOB H
APYTUX 3JEMEHTOB LHU(POBOTO OKPYKEHHs, BKIIOYAs KOMIBIOTEPHBbIE CETH, MHCIOJIb30BAHUIO
CPEICTB OIEpallMOHHON cucTeMbl, paboTe B ceTh IHTEpHET U MCIOJIb30BaHUIO0 HHTEPHET-CEPBUCOB,
nH(pOpPMaMOHHOM 06€30MMacCHOCTH.

Paznen «Teopernueckue 0CHOBHI MH(POPMATHKU» BKIIIOYAET B ceOs MOHATHIHBINA anmapar
MHGOPMATUKH, BONPOCHl KOAMPOBAaHUSA HHGOpPMALUMU, HU3MEpEeHUs HHPOPMALHMOHHOTO 00BEMa
JTAaHHBIX, OCHOBBI aJIr€Opbl JIOTMKU U KOMIIBIOTEPHOTO MOJEIUPOBAHUS.

Paznien «AJropuTMBl M IPOrpaMMHMPOBAHUE» HAPABJICH HA Pa3BUTHE aITOPUTMUUYECKOIO
MBILIUICHUS, Pa3padOTKy alrOpUTMOB M OIEHKY HUX CJIOXHOCTH, (OPMHPOBAHHWE HABBIKOB
peanu3aluy IporpaMM Ha si3bIKax MPOrpaMMHUPOBAHUS BBICOKOTO YPOBHS.

Pazgen  «HdopManuoOHHbIE  TEXHOJOIrMH»  IIOCBALIEH  BOIPOCAM  IIPUMEHEHUS
MH(GOPMALIMOHHBIX TEXHOJOIMH, pPEalu30BaHHBIX B IMPHUKIAJHBIX MPOrPAMMHBIX IPOAYKTaxX M
MHTEPHET-CEpBUCAX, B TOM YHCJE B 3aJadax aHalW3a JaHHBIX, UCIOJH30BAHUIO 0a3 MaHHBIX U
3JIEKTPOHHBIX TAOJHIL ISl PELICHUs IPUKIIaIHBIX 3a/1a4.

B npuenénnom pganee comepkanuu ydeOHoro mnpeamera «MHbopmaTtnkay KypcuBOM
BbIJICJIEHBI JJOMIOJIHUTEIbHBIE TEMBI, KOTOPBIE HE BXOJAT B 00s13aTEIbHYIO IPOrpaMMy 00y4eHUsl, HO
MOTYT OBITh MPEMJIOKEHBI JUISI HW3YYEHUS OTICJIbHBIM MOTHUBUPOBAHHBIM U  CIIOCOOHBIM
o0yJaronmmcs.

VYrnyOnéHHbI ypOBEHb U3Yy4€HHsS HH(POPMATUKH PEKOMEHAYETCS AJIi TEXHOJOTHYECKOIO
npouiis, OPHUEHTUPOBAHHOTO HAa HWHXKEHEPHYI0 M HH(POPMALMOHHYIO CQepbl AeSITeIbHOCTH.
VYrinyOn€HHbI ypOBeHb M3y4eHUS HHGPOPMATHUKU OOECHeuMBaeT: MOJATOTOBKY OOy4arouuxcs,
OPHEHTUPOBAHHBIX HAa CMELUATBHOCTH B 00JaCTH MH(POPMALMOHHBIX TEXHOJOTHH M MHKXEHEPHbIE
CHEeIMAIbHOCTH, YYacTUE€ B IPOEKTHOM U HCCIENOBATENbCKOM JEATENbHOCTH, CBSI3aHHOM C
COBPEMEHHBIMU HAMpaBIECHUSIMH OTPacid HHGPOPMALMOHHO-KOMMYHUKALMOHHBIX TEXHOJOTHH,
MOArOTOBKY K Y4YacTUIO B OJMMIMAAaX M chadye EQuHOro rocynapCTBEHHOIO 53K3aMeHa I10
uH(pOpMaTHKe.

[TocnenoBarenbHOCTh W3Y4YEHUsI TEM B TpeleiaXx OJHOTO Tojia OOydeHUsT MOXKET ObITh
M3MEHEHa M0 YCMOTPEHHMIO Y4YuTeNs NpU IOATOTOBKE pabodell mporpaMMbl U IHOYPOYHOTO
IJTAaHUPOBAHUS.

OOmiee yuCliO YacoB, PEKOMEHIOBAHHBIX s M3ydeHHs HHpopmaTuku — 272 yaca: B 10
kiacce — 136 gacoB (4 yaca B Hezen0), B 11 kimacce — 136 gacoB (4 yaca B HE/IEIIO).



COJAEPKAHUE OBYYEHUA

10 KJIACC

Iugposasg rpaMOTHOCTH

TpeGoBanust TEXHUKU O€301IaCHOCTH U T'MTHEHBI IPU paboTe C KOMIbIOTEpAMU U APYTMMHU
KOMIIOHEHTaMH I (PPOBOTO OKPYKEHHUS.

[TpuHIUIBl PabOTHl KOMIBIOTEPOB M KOMIIBIOTEPHBIX cucTeM. ApxutekTypa GpoH Heiimana.
ABTOMaTHYECKOE BBIIIOJIHEHHWE MporpamMmbsl ImporeccopoM. OrmnepaTuBHas, IOCTOSHHAs W
JoaroppeMeHHas namsaTb. OOMEH JaHHBIMU C OMOIIBIO IIHH. KOHTpOoIIepsl BHEIIHUX YCTPOMCTB.
[IpssMo# moCTYyI K MaMsTH.

OcHOBHBIE TEHJEHIIMN Pa3BUTHs KOMIIBIOTEPHBIX TeXHONOruH. [lapamienpHple BEIUNCICHMS.
MHoronporeccopsble cucteMmbl. CynepkoMibloTepsl. Pacnipene€HHble BBIUNCIUTENbHbBIE CHCTEMBI
1 00paboTka 60bIINX JaHHBIX. MOOUIIbHBIE IM(POBBIE YCTPOWCTBA M UX POJIb B KOMMYHUKAIUSX.
Bcerpoennbie KOMIbIOTEpbl. MUKPOKOHTpOIIIEpBl. POOOTH3MPOBAaHHBIE TPOU3BOCTBA.

[IporpamMHoOe obecriedyeHre KOMIBIOTEPOB U KOMIIBIOTEPHBIX cHcTeM. Buabl mporpaMmMHOro
obecriedeHruss W HX Ha3HayeHHe. OCOOEHHOCTH TPOTPaMMHOIO OOECIEYeHHUS MOOMIBHBIX
ycrpoiictB. [lapamuienbHoe mnporpammupoBaHue. CUCTEeMHOE MPOrpaMMHOE —oOecreueHHe.
OnepannonHsle cucTeMbl. YTUIUTHL. JlpaiiBepbl ycTpoilcTB. MHCTamIsAuMs M JEUMHCTAILISALMS
IIPOrpaMMHOr0 00ecreueHMs..

daiinoBbie cucTeMbl. [IpUHIMMBI pa3MelieHus] 1 UMEHOBaHUS (DaiiIoB B JOJTOBPEMEHHON
namsty. [laGaoHe! 1)1 onucanus rpymnn ¢ainos.

[Iporpammuoe obecrieuenue. JIMIEH3NpOBaHWE MPOTPAMMHOTO OOECTIeYeHUsT U MU(PPOBBIX
pecypcoB. IlpompuerapHoe u cBoOoxHOe mporpammHoe obecnedeHue. Kommepueckoe u
HEKOMMEPUYECKOE HCIOIB30BAHUE TMPOTPAaMMHOTO oOecredeHuss W OHU(POBBIX  PECypCOB.
OTBETCTBEHHOCTb,  yCTaHaBIMBacMas  3aKOHOAATENbCTBOM  Poccuiickonn  @enepanuu  3a
HETMPAaBOMEPHOE HCIIOIB30BAaHNUE IPOTPAMMHOTO 00eCTIeYeHHS U IIU(PPOBBIX PECYPCOB.

[IpyHIMIBI TOCTPOEHUS M alllapaTHbIE KOMIIOHEHTBI KOMIBIOTEPHBIX ceTei. (CereBble
nporokoibl. Cers UHTepHer. Anpecarus B cetn MuTtepHer. [Iporokoinsr cteka TCP/IP. Cucrema
JIOMEHHBIX UMEH.

Paznenenne IP-cetm Ha nmoacetm ¢ momombro  Macok  moxacered.  CereBoe
anMuHHCTpUpoBaHue. llomyueHue naHHBIX O CETEBBIX HACTpoMkax Kommbrorepa. lIposepka
HaJIM4us CBSA3M € y3510M ceTu. OnpeienieHne MapuipyTa JIBHKEHHUs TaKEeTOB.

Bunst nestensHocTH B cetu WutepHer. CepBucel Murepnera. I'eonHdopmarmoHHbIe
cucteMbl. ['€0J0KallMOHHBIE CEPBUCHI PEAbHOTO BpPEMEHHU (Hampumep, JOKalus MOOMIBHBIX
TenedOoHOB, ONpe/eNieHHe 3arpy>KEHHOCTH aBTOMAarucTpasiei), HHTEpHET-TOProBJIsl, OpOHUPOBaHUE
OMJIETOB M TOCTHUHHII.

I'ocynapcTBeHHbIE AJIEKTPOHHBIE CEpBUCHI M yciayru. ColuanbHbIE CETH — OpTraHU3alMs
KOJUIEKTUBHOTO B3aMMOJIEUCTBUA M OOMeHa naHHbIMH. CeTeBOil ATHKET: NpaBuUJia MOBEACHUS B
kubeprpoctpancTee. IlpoOnemMa  mo/IMHHOCTH — modydyeHHOW — uHpopmauuu.  OTKpBITHIE
o0Opa3oBaTeNbHbIE PECYPCHI.

TexHOreHHble U 3KOHOMHUYECKHE YIPO3bl, CBSI3aHHBIE C UCIOJIb30BaHMEM HH(OPMAIIMOHHO-
KOMMYHUKAITMOHHBIX TexHoJoTuii. O01re npobdieMbl 3amuThl HHGOpMAIUd U UHPOPMAITMOHHOM
6e3onacHoctu. CpencTBa 3amUThl MHGOPMAIMM B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX MU
aBTOMATHU3HPOBAaHHBIX MH(OpMaIMOHHBIX cucTteMax. [IpaBoBoe oOecneueHne MHGOPMAMOHHON
0€30MacHOCTH.

[IpenoTBpaiieHne HECAaHKIMOHUPOBAHHOTO JIOCTyNa K JIMYHOW KOH(UICHIHAIbHOM
uHbOpMalUY, XpaHslelcs Ha MEpPCOHATBLHOM KOMIBIOTEpE, MOOMIIBHBIX YCTPOWCTBAX.
BpenonocHoe mporpaMMHoe o0ecriedeHre u crnocoObl 00pbObl ¢ HUIM. AHTUBHPYCHBIE IPOIPAMMBI.
Opranu3anus JUYHOTO apxuBa HUHpopmauuu. PesepBHoe kommpoBanue. [laponbHas 3ammra
apxuBa.

HIudpoBanue nanHbIX. CUMMeTpU4Hble M HecuMMeTpuuHble mu¢psl. Hludpsr mpocroii
3amensl. [udp Lesaps. [lndp Bikenepa. Anroputm mudposanus RSA.

Teopernyeckne 0oCHOBBI HH(POPMATUKH

Wndopmanus, nanueie u 3HaHus. MHdopmannoHHBIE Mpolecchl B NPUPOJIE, TEXHUKE U
o01ecTse.

HenpeppiBHBIE U JHUCKpETHBIE BEIMYMHBI M CUTHANBL. HeoOXoAMMOCTh JUCKpEeTH3aliu



uHpopManuy, NpeIHa3HaueHHON IS XpaHEHUs, Iepeaayl 1 00padOTKH B IU(PPOBBIX CUCTEMAX.

JBonuHoe KoaupoBaHuWE. PaBHOMEpHBIE W HEpaBHOMEpPHbIE KoOAbL. JlekogupoBaHue
COOOIICHNH, 3alMCaHHBIX C IOMOIIBIO HEPAaBHOMEPHBIX Koja0B. YcnoBue Pano. [loctpoenue
OTHO3HAYHO JACKOJUPYEMBIX KOJOB C IIOMOLIbIO JAepeBa. ENWHUIBI HM3MEpEHUs KOJIMYECTBA
uHpopmanuu. AnpaBUTHBIA MOIX0 K OIIEHKE KOJIMYEeCTBA MH(OPMAIIIH.

Cuctembl cuucnenus. Pa3BépHyras 3amuch LenbIX W APOOHBIX YMCEN B HO3MLMOHHOM
cucreme cuuciieHus. CBOMCTBA MO3UIIMOHHOM 3aMCH YHCIIa: KOJIMYECTBO HU(P B 3alIUCH, TPU3HAK
JETUMOCTH YMCJIa Ha OCHOBAHUE CHCTEMBbl CUMCIIEHUS. AJITOPUTM IE€peBOAa Lejoro yucia u3 P-
WYHOH CHCTEMbI CUHUCIIEHUS B JECATUYHYIO. AJITOpPUTM IEpEeBOAA KOHEYHOM P-MuHON Ipobu B
JECATUYHYIO0. AJITOPUTM IepeBOJia LeJIOro YUCIa U3 JECITUYHON CUCTEMBI CUMCIIEHUS B P-MuHYyIO.
IlepeBon KOHE4YHOH agecATHUHOM aApodm B P-uunyto. JIBowyHas, BOCbMEpHYHAs U
HIECTHAALATEPUYHAsT CUCTEMbl CUHUCIEHMS, CBSI3b MEXIYy HUMH. ApupMETHUYECKHE Olepaluud B
MIO3ULMOHHBIX CHCTEMAaX CUMCIIEHHA. TponyHas ypaBHOBEIIEHHAs CUCTEMa cuMcieHUs. J[Bon4yHO-
JECSTUYHAS CUCTEMA CUMCIICHUS.

KomupoBanue tekcroB. KomumpoBka ASCIl. OpnobGaiditHeie koxupoBkd. Cranmapt
UNICODE. Koguposka UTF-8. Onpeneneaue nHGOPMAITHOHHOTO 00bEMa TEKCTOBBIX COOOIIEHUH.

KomupoBanue n3obpaxennii. Ouenka HHPOPMALMOHHOTO 00bEMa rpaduyecKrx JaHHBIX TPH
3aJJaHHbIX pa3pelleHud M TIIyOMHe KoaupoBaHMs 1BeTa. llBeroBele Moaenu. BekropHoe
koaupoBanue. @opmarel rpadpudeckux (aiinos. TpéxmepHnas rpaduka. @pakranpHas rpaduka.

Koaupoanue 3Byka. Ouenka HHQOpMAIMOHHOIO 00bEMa 3BYKOBBIX JaHHBIX IPU 33JaHHBIX
4acTOTE TUCKPETU3ALUU U Pa3psiAHOCTH KOJIMPOBAHUS.

Anrebpa noruku. IloHsTue BbIcKa3biBaHUA. Bpickas3biBaTenbHble (OpPMBI (IPEAUKATHI).
KBaHTOpHI CyIIEeCTBOBaHHS U BCEOOLTHOCTH.

Jlornueckue onepanuu. TaOmuubl McTUHHOCTH. Jlormueckme BeIpakeHus. Jlormueckue
TOXJ1ecTBa. Jl0Ka3aTeNbCTBO JOTMUYECKUX TOXK/IECTB C IIOMOIIBIO TaOIUI UCTUHHOCTHU. Jlornueckue
ollepalvy U OIEpaluy HaJl MHOKECTBAMU.

3aKoHBI anreOphl JIOTUKW. OKBHUBAJCHTHBIC IPEOOPa30BaHUs JIOTHUECKUX BBIPAKCHUH.
Jlornyeckue ypaBHEHUs U CUCTEMBI yPAaBHEHUM.

Jlornueckue (GyHKIUU. 3aBUCUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTMYECKHX (DYHKIMHA OT
KOJINYecTBa apryMeHTOB. [1oyiHbIe ccTeMBI JIOTHYECKUX (YHKLIUH.

Kanonnueckne ¢Gopmbl sorudeckux BboIpakeHHH. COBEpIICHHBIE AW3BIOHKTUBHBIE U
KOHBIOHKTHBHBIE HOpMaJIbHbIE (JOPMBI, AITOPUTMBI UX IIOCTPOEHUS 110 TaOJIUIE UCTUHHOCTH.

Jlormueckue sneMeHTBHl B cocTaBe Komibiorepa. Tpurrep. Cymmarop. MHoropaspsiiHblii
cymmarop. IloctpoeHne cxeMm Ha JIOTMUECKUX 3JIEMEHTAX I10 3alaHHOMY JIOTHUECKOMY BBIPAKEHUIO.
3anuch JOTUYECKOTO BBIPAKEHUS 10 JIOTMUECKON cXeMe.

IIpencraBieHue LEnbIX YUCEN B NMaMATH KOMIbIOTEpAa. OTpaHUYEHHOCTH JUana3oHa 4YUCEll
IIpU OIPAaHMYECHHUH KOiu4decTBa paspsaoB. llepenonHenue paspsaHod ceTku. be33HakoBblE H
3HAKOBBIE JJaHHBIE. 3HAKOBBIN OUT. JIBONYHBIIN JOMOTHUTEIbHBIN KOJ OTpUIATEIbHBIX YHCEIL.

[ToburoBeie nornyeckue onepaunu. Jloruueckuii, apuMeTndecKuil U HUKINYECKUN CIBUTH.
[udposanme ¢ momMoIIpI0 TOOUTOBOH omnepanuu «uckirovaromee NIIN».

[IpencraBieHne BelIECTBEHHBIX YUCEN B NMaMATH KOMIIbIOTEpa. 3Hayallas 4acTb U MOPSA0K
yucia. J{nana3oH 3HaueHUil BellecTBEHHBIX 4Mcen. [IpoOneMbl XpaHeHHs BEIECTBEHHBIX 4YHUCEl,
CBSI3aHHBIE C OTPAaHMYEHUEM KOJMYECTBA pa3psA0B. BeimonHeHHe omnepanuili ¢ BeECTBEHHBIMU
YHCIaMHU, HAKOIUIEHUE OMINUOOK MPH BBIUYMCIICHUSX.

AJITOPUTMBI U IPOrPAMMHPOBAHHE

OmnpeneneHre BO3MOXHBIX DPE3YJIbTaTOB pabOTHl MPOCTEHIIMX AJITOPUTMOB YIPABICHHS
VCIIOJIHUTENISIMUA U BBIYUCIUTENBHBIX allTOPUTMOB. OIpeieseHre UCXOIHbBIX TaHHBIX, PU KOTOPBIX
aJITOPUTM MOXKET AaTh TpeOyeMblil pe3ybTar.

Otanbl pemeHus 3a1ad Ha KomIbloTepe. VHCTpyMEHTaIbHBIE CpPENCTBA: TPAHCIATOP,
OTJIaT4MK, TPoGMINPOBIIMK. KOMIMIAIMS U MHTEpIIpEeTalus nporpaMm. BUpTyaibHble MallluHBI.

WnrterpupoBanHas cpefa pa3paboTku. MeTtoasl oTiaaku mporpamMM. Mcmonb3oBaHue
TpaccUpoBOYHBIX TaOmuil. OTiiagouHblii BeiBOA. llomraroBoe BBINMOJIHEHHE MNPOrpaMMbl. Touku
octaHoBa. [I[pocMOTp 3HAYEHUI TIEPEMEHHBIX.

S3pik mporpammupoBanus (Python, Java, C++, C#). Tunbl DaHHBIX: IIEJTOYHCICHHBIC,
BELIECTBEHHbIE, CUMBOJIbHbBIE, Joruueckue. Bersienus. Cnoxuple ycnoBus. L{ukibl ¢ ycnoBuem.
[Muknael mo mepemeHHOW. B3anMo3aMeHSE€MOCTbh pa3IMYHBIX BHJOB LMKIOB. M HBapuaHT 1nukia.



CocraBiieHne IIUKJIa C UCIOJB30BaHUEM 3apaHee ONPEeIEHHOr0 MHBapUaHTa LIMKIIA.

JoxyMenTupoBanue mnporpamm. KMcrnons3oBanue kommeHTapueB. I[loaroroBka omnucaHus
MpOrpaMMbl U HHCTPYKLIUH JIJISl TIOJIb30BaTESI.

Anroput™Mbl 00paOOTKM HATypajbHBIX YHCEJ, 3alMCAHHBIX B TO3ULMOHHBIX CHCTEMax
CUMCIIEHUS: pa30MEeHHE 3aMMCH YMCIIa HA OTJENbHBIC U(PbI, HAX0XKIEHHE CYMMbI M TIPOU3BEICHUS
nudp, HaAXOXKIAEHUE MAKCUMAIBbHOW (MUHUMAJIBHOMN ) ITU(PHI.

HaxoxzaeHue Bcex IMPOCTBIX YMCEN B 3aJaHHOM AuanasoHe. llpencraBieHue uucia B BUIE
Habopa MPOCThIX COMHOXKHUTENEH. ANTOPUTM OBICTPOrO BO3BE/ICHUS B CTEIICHbD.

OO6pabotka naHHBIX, XpaHsmuxcs B (ainax. TexcToBble u nBOMYHBIE (aiinbl. DaiIoBbIe
nepemeHHbIe ((aitioBeie ykazarenu). Urtenue us daiina. 3anuce B daii.

Pazbuenue 3amaum Ha mopn3amauu. llommporpammel (mpoueaypsl U GyHKIUHU). Pexkypcwus.
PexypcuBHble 00beKThI ((hpakTansl). PekypcuBHble mpoueaypsl u ¢yHkiuu. Mcnoab3oBanue creka
JUIS OpraHU3alui PEKYPCUBHBIX BHI30BOB.

Hcnonb3oBaHue craHAapTHOM OWOIMOTEKH s3bIka MporpamMmMmupoBanus. I[logkimtoueHue
OUONIMOTEK MOIIPOTpaMM CTOPOHHHMX TPOW3BOAMUTENEH. MOIyIbHBIA NPUHIHMIT TTOCTPOCHUS
MIPOrPaMM.

Uucnennsie Meroabl. TouHoe W mpuOIMKEHHOE perieHus 3anayu. YuCIeHHBIE METObI
pellleHrs ypaBHEHUW: MeToJ Tmepedopa, METOJ TMOJOBHHHOTO JeneHus. [lpubmmkénnoe
BBIUUCIICHUE [UIMH KPHUBBIX. BhIUMCIeHHE TUIOmaneld (Uryp ¢ MOMOIIBIO YUCICHHBIX METOIOB
(MeTox MpSMOYTOJBLHUKOB, MeTof Tpamneruii). [louck makcumyma (MUHHMyMa) (pYHKIIMHU OJHOMN
[IEPEMEHHOI METO0M IIOJIOBUHHOTO JIEJICHUS.

OO0paboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHbIE (DYHKIUMU s3bIKa MPOrPAaMMUPOBAHUS IS
00pabOTKH CHMBOJIBHBIX CTPOK. AJITOPUTMBI 00PaOOTKH CHMBOJIBHBIX CTPOK: MOJICYET KOJTMUYSCTBA
MOSIBJICHUI CHMBOJIa B CTPOKE, pa3OMeHHe CTPOKU Ha CIIOBAa MO MPOOETbHBIM CHUMBOJAM, MOHCK
IIOACTPOKH BHYTPHU JTAHHOW CTPOKH, 3aMEHA HAWIEHHOM IOJACTPOKHU Ha JIPYryro CTPOKy. I'eHepanus
BCEX CJIOB B HEKOTOPOM andaBuTe, YIOBIETBOPSIOMIUX  33aJaHHBIM  OTPAHUYCHUSIM.
[TpeoOpa3oBanue yucia B CHMBOJIBHYIO CTPOKY U 0OPaTHO.

MaccuBel M TIOCJIEIOBATEIBHOCTH 4Hcel. BeruncieHnne OO0OOMIEHHBIX XapaKTepUCTUK
AJIEMEHTOB MAacCHBa WJIM YHCIOBOM IOCIEAOBATENbHOCTU (CYyMMBI, IPOU3BEIEHUS, CPEAHETO
apu(pMeTHUYecKoro, MUHUMAIBHOTO M MaKCHUMAaJbHOTO JJIEMEHTOB, KOJMYECTBa DSJIEMEHTOB,
YOBJIETBOPSIONINX 3aIaHHOMY YCJIOBUIO). JIMHEHHBIN MOMCK 3aJaHHOTO 3HAYEHUSI B MaCCHBE.

CopTupoBKka OJHOMEpHOro MaccuBa. I[IpocTble MeTOAbl COPTUPOBKM (METOJ Iy3bIPbKa,
MeToJl BbIOOpa, copTHpoBKa BcTaBkamu). CopTUpOBKa ciausiHUEM. BbicTpas copTHpoBKa MaccuBa
(anroput™m QuickSort). JIBon4HbIi TOKCK B OTCOPTHPOBAHHOM MaCCHBE.

JIBymMepHble MacCcUBBl (MaTpHilbl). AJNTOpUTMBI OOpaOOTKM JBYMEPHBIX MAacCHBOB:
3all0JIHEHHUE JIBYMEPHOI'O YHCJIOBOIO MaccHBa IO 3aJaHHBIM IIpaBWJIaM, IIOMCK DJJIEMEHTa B
JIByMEPHOM MAacCHBE, BBIYHCIEHUE MaKCUMyMa (MUHHMYyMa) U CYMMBI 3JIEMEHTOB JBYMEPHOTO
MaccHBa, EpecTaHOBKA CTPOK U CTOJIOIIOB ABYMEPHOTO MacCHBA.

NHpopManMOHHBbIE TEXHOJIOTHH

TexcroBbiit mponeccop. PenaktupoBanue u ¢opmatupoBanue. IlpoBepka opdorpadpuu u
rpammaTuku. CpescTBa moucka U aBTO3aMEHbl B TEKCTOBOM Ipolieccope. Vcnonb3oBaHue cTuiei.
CTpyKTypHpOBaHHbBIE TEKCTOBble JOKyMeHTbl. CHockM, ornaBieHue. KosuiekTnBHas pabora c
JNOKyMeHTaMu. VIHCTpyMEHThI pelieH3UpOBaHUs B TEKCTOBBIX mporeccopax. OOnayHble CEpBUCHI.
HenoBass mepenucka. Pedepar. IlpaBuna nuTUpoBaHHMs UCTOYHUKOB U odopmileHUs
oubnuorpaduueckux ccbuiok. OdopmileHHe CIHCKa JUTEPATYphl. 3HAKOMCTBO C KOMITBIOTEPHOM
BEPCTKOM TekcTa. TexHHueckue cpencrtsa BBoAa TekcTa. (Crenuaau3upoBaHHBIE CpPENCTBA
PEIaKTUPOBAHUS MATEMATUYECKUX TEKCTOB.

Ananu3 naHHbeix. OCHOBHBIC 33/1a4d aHAJIHM3a JAHHBIX: MPOTHO3WPOBAHUE, KIACCUPUKALINS,
KJIacTepu3alus, aHaiau3 oTkioHeHuil. [locnenoBaTenbHOCTD pelieHtst 3a1a4 aHaJIM3a JaHHbIX: cOop
MEePBUYHBIX JaHHBIX, OYMCTKA M OIIEHKA KadecTBa JAHHBIX, BHIOOp W/WIM MOCTPOCHHE MOJEINH,
npeoOpa3oBaHue JAHHBIX, BU3yallW3allMsl JTAHHBIX, MUHTEpIpeTanus pe3ynbTraroB. [Iporpammubie
CpeAcTBa M HMHTEPHET-CEpBUCH i OOpaOOTKM M MPEACTAaBICHMS JaHHBIX. bolbline aHHBIE.
MammnaHoe o6yyenue. HTeIeKTyallbHbIN aHaIu3 JaHHbIX.

AHanmu3 JaHHBIX C TOMOUIbIO DJIEKTPOHHBIX Taliul. BeluucieHne cyMMbl, CpeaHero
aprudMeTHYECKOro, HaubOonbIero (HAaWMMEHBIIET0) 3HAYCHHUS  JMala30oHa.  Bbr4ucieHue
KO3 QUIMEHTa KOppeIsiIMK JBYX pAIOB JaHHBIX. [locTpoeHue cTonOuYaThIX, JTUHEWYAThIX WU



KpyroBbix nuarpamm. Iloctpoenue rpadukoB ¢ynkuuii. [Tonbop nuHuM TpeHaa, pelieHue 3agad
IPOTHO3UPOBAHUS.

YucneHHoe pelieHre YpaBHEHHUH ¢ MOMOIIbI0 moa0opa mapamerpa. OnTUMU3aLUs KaK MOUCK
HAWJIY4IIero peuIeHus B 3aaHHbIX ycioBusx. llenmeBas ¢ynkums, orpanmdenus. JlokanabHbele n
rno0aNbHbIi MUHUMYMBI 1eneBod (yHKiuH. Pemenue 3amad ONTHMHU3ALMK C  MOMOIIBIO
ANIEKTPOHHBIX TaOMIHII.

11 KJIACC

Teopernyeckue 0CHOBbI HHPOPMATHKH

Teopernueckue mMOIXOABI K OLEHKE KOJMYECTBA HH(POpPMALUHU. 3aKOH aIJIUTHBHOCTH
nHpopmanuu. Dopmyna Xaptiau. Madopmarnus u BepositHocTh. Popmyna [1lenHoHA.

Anroputmbl cxatus AaHHbiXx. Anroput™ RLE. Anroputm Xaddmana. Anaroputm LZW.
ANTOpUTMBI CKaTUSl JAaHHBIX C MOTEPSAMHU. Y MEHBIIEHUE IITyOHMHbI KOAUpoBaHus 1iBeTa. OCHOBHBIE
unen anroputMmoB cxarus JPEG, MP3.

CkopocTh mepenaud JaHHBIX. 3aBUCHUMOCTb BpPEMEHM Iepelaud OT HHGPOPMAaLXOHHOIO
00bEMa JAHHBIX M XapaKTEPUCTUK KaHaya CBS3U. [[puunHbBl BOSHUKHOBEHHUS OIIMOOK IpU Iiepeaaye
naHHbIX. Konpl, mno3posstomue oOHApyKUBaTb M MCIPABIATh OLIMOKM, BO3HHMKAIOIIUE IpU
nepegaye AaHHbIX. PaccrosiHume Xommunra. KoaumpoBanue ¢ mnoBTropeHuem OutoB. Komw
X3MMUHra.

Cucrembl. KOMIIOHEHTBI CHCTEMBI B X B3aumMojeicTBue. CucteMHblid 3pdexT. YpasieHue
Kak nH(popMalMoHHbIH rpouecc. OOpaTHas CBs3b.

Monenu u monenupoBanue. Llens MonenupoBanusi. COOTBETCTBUE MOJAEIH MOJEIUPYEMOMY
00BEKTY MJIH MpOLECCy, eI MoJienpoBaHusl. Popmanu3anus NpUKIaIHbIX 3a1a4.

[IpencraBienue pe3yibTaToB MOJIEIMPOBAHUS B BUJE, YAOOHOM ISl BOCIIPUSATHUS YETIOBEKOM.
I'paduueckoe nmpeacraBaeHrne JaHHBIX (CXEMbI, TAOJIUIIBI, TPa()UKH).

I'padppl. OcHoBHBIE TOHATHSA. Buabl rpadoB. Ommcanue TpagoB C TOMOIIBIO MaTpPHI
CMEKHOCTH, BECOBBIX MaTpHll, CIUCKOB CMEXHOCTH. PelleHue anropurMH4YecKux 3ajad,
CBSI3aHHBIX C aHaIM30M TpadoB (IMOCTPOCHHE ONTHUMAIBHOTO IMYTH MEXAY BeplIinHamu rpada,
ONpEACIICHUE  KOJMYECTBA  PA3JIMYHBIX IyTed MEXIy BEpUIMHAMM  OPUEHTHPOBAHHOIO
AIMKIIMYECKOTo rpada).

HepeBbs. bunapHoe nepeso. [lepeBbs moucka. CrocoObl o6xona aepesa. IlpencraBienue
apu(meTnyecKux BbIpaXEHUM B BHJE JepeBa. J[MCKpeTHbIE HIpbl ABYX HUIPOKOB C IOJIHOMN
uHpopmanueit. [loctpoenue nepesa nepedopa BapuaHTOB, ONMCAHUE CTPATETUU UTPHI B TAOIMYHON
(¢opMe. BeIMrpblliHbIe U MPOUTPBILIHBIE TO3UIIMH. BIUTpHIIIHBIE CTpATErHH.

CpencTBa UCKYCCTBEHHOIO MHTEUIEKTa. CepBUCHI MAIIMHHOIO MEPEBOJA U PaClO3HABAHUS
ycTHOM peun. KorHutuHble cepBHUCHl. MneHTndukanus u mouck m3o0pakeHUi, paclio3HaBaHUE
mun.  CamooOydvaronuecst cHUCTeMbl. VICKYCCTBEHHBI MHTEIEKT B KOMIIBIOTEPHBIX HIpax.
Hcnonb30BaHrne METO/I0B MCKYCCTBEHHOTO MHTEJUIEKTa B 0Oydaromux cuctemax. Mcnonb3oBaHue
METOZ0OB MCKYCCTBEHHOTO HHTEIIeKTa B poOoroTrexHuke. MHtepHer Bemieil. IlepcnexTuBsi
Pa3BUTHS KOMIIBIOTEPHBIX MHTEUIEKTYaJIbHBIX cucTeM. HelipoHHble ceTu.

AJITOPUTMBI H IPOTPAMMHPOBAHHE

@opManuzanus NOHATHA ainroputMa. MammHa ThrOpHHra Kak yHMBEpPCAJIbHAas MOJENb
BblyncieHnil. Te3uc Yépua—TrropuHra.

OneHka CIIOKHOCTH BbIUMCIEHHH. Bpems paboTel U 00BEM HCHOIB3YEMOM MaMSTH, HX
3aBHCHMOCTb OT pa3Mepa MCXOJHBIX JaHHBIX. OLlEHKa aCUMITOTUYECKON CII0KHOCTH aJITOPUTMOB.
AJTOpUTMBI TIOJMHOMUATIBHOW clokHOCTU. [lepebopHble anropuTmbl. [lpuMmepsl pa3iaHuHBIX
QJITOPUTMOB pEIICHUs OJHOM 3a7jaui, KOTOPbIE UMEIOT PA3INYHYIO CIOKHOCTb.

[louck mpocTBIX wYHMcen B 3aJaHHOM JIMANa30HE C IOMOIIBIO aJIrOpUTMAa «PEMIETO
Oparochenanr.

MHoropa3psiIHbIE TIeNIbIe YHCIIa, 33/1a49 JUTMHHON apu(METHKH.

CrnoBapu  (acconMaTWBHbIE MAacCHUBBI, OTOOpakeHuUs). Xom-tabnuubl. IlocTpoeHue
aJ1(paBUTHO-4aCTOTHOT'O CJIOBAps ISl 33/1aHHOTO TEKCTa.

Crexku. AHanu3 MPaBUIBHOCTH CKOOOYHOTO BBIpaXKEHHUs. BprumcieHue apudMeTHuecKoro
BBIPAKEHH S, 3aMMCAHHOTO B MOCTOUKCHOM opme.

Ouepenu. Mcnonp30BaHue ouepeau il BpEMEHHOTIO XpPAHEHUS IaHHBIX.

Anroputmbel Ha rpadax. I[locTpoeHMe MUHUMANBHOIO OCTOBHOIO JEpeBa B3BELICHHOIO



CBSI3HOTO HEOPHEHTHPOBaHHOTO Tpada. KoiamdecTBO pa3nmMyHBIX MyTed MEXIy BeEpIIUHAMHU
OPHUEHTUPOBAHHOTO AIUKINYECKOTo rpada. Anroputm J{eUKCTpHI.

HepeBbsi. Peanuzanus nepeBa ¢ MOMOIIBIO CCBIIOYHBIX CTPYKTYp. /IBonuHble (OMHapHBIE)
nepeBbs. [locTpoenue nepeBa Uisi 3aJaHHOTO apuU(PMETHYECKOTo BbIpakeHUs. PexypcuBHbIE
anroput™Mel 00x0/a nepesa. VMcnonap3oBaHue cTeka U odepenu A 00Xo/a 1epeBa.

JluHaMpuyeckoe MporpaMMUpOBaHUME KaK METOJ PpEIIeHHs 3aJad C COXpPaHEHUEM
IIPOMEXYTOUHBIX  pEe3yJbTaTOB.  3aJauyd,  peHlaeMble C  [OMOUIbI0  JUHAMHYECKOIO
MPOrpaMMHUPOBAHUS: BBIYUCIEHUE PEKYPCUBHBIX (YHKUMN, MOACYET KOJMYECTBA BapHAHTOB,
3aJ1a4l ONTUMU3ALUY.

[TonsitTue 00 OOBEKTHO-OPUEHTUPOBAHHOM MporpaMMupoBaHud. OOBEKTHI U  KIIACCHI.
CpoiictBa 1 MeTo/bl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBINM aHanu3. Pa3zpaboTka mporpamm Ha
OCHOBE 00BEKTHO-OPUEHTUPOBAHHOTO 1MOAX0Aa. HKarncy s, Hacleq0BaHue, HoITuMophu3M.

Cpenbl  ObicTpoil paszpaboTku mporpamm. lIpoektupoBanue uHTepdeiica MOTb30BATEINS.
Hcnonb30BaHre TOTOBBIX YIPABIISIEMbIX 2JIEMEHTOB JIJIsl IOCTpOeHUs: uHTepderica.

O0630p A3bIKOB MporpamMmmupoBanus. [loHsTHE 0 MapagurMax mporpaMMUPOBAHUSL.

HNudopManmoHHbIEe TEXHOJIOTHH

Oranel KOMIIBIOTEPHO-MAaTEMaTUUECKOTO MOJEIUPOBAHUS: MOCTAHOBKA 3aJauu, pa3padboTKa
MOJEJIH, TECTUPOBAHME MOJEIH, KOMIBIOTEPHBIM  HKCIIEPUMEHT, AaHAJINW3  PE3YJIbTaTOB
MOJIETTUPOBAHUSI.

Jluckperuszanuss NOpu  MaTEMaTUYECKOM MOJIECJIMPOBAHUU  HENPEPBIBHBIX  IPOLIECCOB.
MonenupoBaHue JBIKeHUS. MonenupoBaHue OMOJIOTHYECKUX CUCTeM. MaremMaTuyecKie MOJIeH B
SKOHOMUKE. BrIuncanTENbHBIE SKCIIEPUMEHTBI C MOJIETISIMU.

O06paboTka pe3yapTaToOB dKCIEpUMEHTa. MeTOl HAaUMEHBIIHNX KBaapaToB. OIEHKA YHCTOBBIX
MapaMeTpoB MOJAEITUPYEMBIX OOBEKTOB U TMPOIECCOB. BoccTaHOBIEHHE 3aBHUCHUMOCTEH IO
pe3yJsibTaTaM 3KCIEPUMEHTA.

BepositHocTtHpie Moaenu. Metonsl  Monte-Kapno. HMMurannoHHOEe MOJEIMpPOBAHHE.
CucreMbl MaccoBOro 00CTyKUBaHUS.

Tabmuunbie (pensuuoOHHBIE) 0a3bl JaHHBIX. TaOnuia — TPEACTABICHUE CBEICHUHA 00
ogHOTHIHEIX OoObekrax. Ilome, 3ammch. Kimrou tabmmmel. Pabora ¢ roroBoii 0a30il [JaHHBIX.
3anonHenue 0a3bl maHHBIX. [louck, copTHpoBKa U (QUIbBTpaIMs AAHHBIX. 3alpOChl Ha BBIOOPKY
JaHHBIX. 3alpoChl ¢ MapaMeTpaMu. Beruncisiemble oIS B 3a11pocax.

Mmuorotabiauunble 0a3bl JaHHBIX. TUMBI CBs3edl MexAy Tabnuuamu. BHemHuil Kirod.
[enmocTHOCTH 0a3bl JaHHBIX. 3aMPOCHI K MHOTOTAOIMYHBIM 0a3aM JaHHBIX.

Nurepuer-npuiioxkenus. 1lonsatue o cepBepHON U KIMEHTCKOM 4acTAX caiTta. TexHomorus
«KJIMEHT — cepBep», €€ JocTonHCTBa M HepocTtaTku. OcHOBHI si3bika HTML u kackagHbIX TaOHIl
cruneit (CSS). Cuenapuu Ha s3bike JavaScript. @opmel Ha BeO-CTpaHHUIIE.

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

BBon wn300pakeHUIl € HCIOJNB30BAHUEM Pa3NUYHBIX ITUPPOBBIX YCTPOUCTB (IU(BPOBBIX
¢doToannapatoB U MHUKPOCKOIIOB, BHIEOKAMEp, CKAaHEPOB U JPYrux ycTpoilcTB). I'padmueckuit
penaktop. Paspemenune. Kagpuposanue. Mcnpasnenue nepcnexktusbl. ['ucrorpamma. Koppeknus
ypoBHeH, Kkoppekius nsera. OOeciBeunBaHHe LBETHbIX H300pakeHuid. Perymbs. Paborta ¢
obnactamMu. OUIBTPHL.

MHorocnoitasle n3zo0paxenus. TexkctoBble cinou. Macka cnosg. Kananel. CoxpaneHue
BbIeTieHHOW  oOmactu. IlogroroBka  wimrocTpauuii  ans  BeO-callToB.  AHUMHUPOBaHHBIE
N300paxeHusl.

BextopHas rtpaduka. [lpumutuBel. W3MeHeHHe TMOpsKa DSIEMEHTOB. BrIipaBHHBaHHE,
pacnpenenenue. ['pynnupoBka. Kpuble. @opmaThl BEKTOPHBIX PHUCYHKOB. Fcmonbs3oBaHue
KOHTYpOB. BekTopuzanus pacTpoBbIX H300paKeHUH.

[IpuHIMIBI TOCTPOEHUST U PENAKTUPOBAaHUSA TPEXMEPHBIX Mopenedl. CeToyHble MOJENH.
Marepuansl. MojenupoBaHie UCTOYHHKOB ocBemieHus. Kamepsl. ApnutuBHble TexHojoruu (3D-
npuHTepsl). [loHsATHE O BUPTYalbHON PEaTbHOCTH U TONOJHEHHON PEabHOCTH.



IITAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI IPOT'PAMMBI 1O HHO®OPMATHUKE
(YI'VIYBJIEHHBIN YPOBEHDB) HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE  pe3yabTAaThl  OTPAXKAOT TOTOBHOCTh M CHOCOOHOCTh  OOY4YaIOLIMXCS
PYKOBOJICTBOBATHCS C(hOPMUPOBAHHON BHYTPEHHEH MO3HMLMEH JTUYHOCTH, CUCTEMOM LIEHHOCTHBIX
OpPHEHTAIMi, TO3UTUBHBIX BHYTPEHHHMX YOEXKAEHUH, COOTBETCTBYIOIIMX TPaJULMOHHBIM
LEHHOCTSIM POCCHICKOTO OOINECTBa, PACHIMPEHHE XKU3HEHHOTO OINbITa W OIbITAa AEATEIbHOCTU B
npolecce peajin3aluy CpeJCTBaMU y4eOHOro IpeaMeTa OCHOBHBIX HAIPaBJICHUM BOCIIUTATEIbHON
JESTeTbHOCTH.

B pesynbrate u3yueHus MHPOPMATUKUM Ha YPOBHE CpeAHEro obumero oOpa3oBaHus Yy
oOyuatoierocsi OyayT chOpMHUPOBAHBI CIEAYIONIUE INYHOCTHBIC PE3yIbTAThI:

1) rpa:knaHCcKoOro BOCIUTAHUSA:

OCO3HAaHME CBOMX KOHCTHUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, YBa)XCHHE 3aKOHa W
IIPAaBONOPSIKA, COOJIIOJEHHE OCHOBOIOJAraloUIMX HOPM  HHGOPMALMOHHOIO IpaBa U
nH(OPMAIIMOHHON 0E30MaCHOCTH;

TOTOBHOCTh IPOTHBOCTOSATh MJIEOJIOTMM SKCTPEMHU3Ma, HalMOHAIM3Ma, KceHodoouwu,
JUCKPUMHUHALMK TI0 COLUMAIBHBIM, pEIMTHO3HBIM, pPACOBBIM, HAIMOHAJIBHBIM TpPU3HAKAM B
BUPTYaJIbHOM IIPOCTPAHCTBE;

2) IaTPHOTHYECKOr0 BOCIIMTAHUS:

LIEHHOCTHOE OTHOIIEHHE K HCTOPUYECKOMY HacleIuio, JOCTHXKeHusM Poccun B Hayke,
HCKYCCTBE, TEXHOJIOTHX, TOHUMaHKNE 3HAYeHUsI HPOPMATUKH KaK HAyKH B )KU3HU COBPEMEHHOTO
00I11eCTBA;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS .

c(OPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOI0 MIOBEACHUS;

CIOCOOHOCTH OLEHHBATH CUTYAIMIO M NMPHHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYICH HA
MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LICHHOCTH, B TOM 4Mcie B ceTU VIHTepHeT;

4) 3cTeTHYeCKOro BOCIIMTAHUS:

JCTETUYECKOE OTHOIIEHHE K MHpY, BKIIOYAs OSCTETUKY HAayyHOr0 M TEXHUYECKOIo
TBOPYECTBA;

CIOCOOHOCTh BOCIIPUHMMATh Pa3IUYHbIe BHJIBI MCKYCCTBAa, B TOM 4YMCJIE OCHOBAHHOIO Ha
MCTIOJIh30BaHUU HH()OPMAIIMOHHBIX TEXHOJIOTHIA;

5) ¢pusuveckoro BoCnUTAHMSA:

c(hOpMHUPOBAHHOCTD 3JI0POBOTO M O€30MaCHOr0 00pa3a KU3HU, OTBETCTBEHHOT'O OTHOIICHUS K
CBOEMY 3JI0POBBIO, B TOM YHCIIEe 3a CUET coOdroeHusl TpeOOBaHUIM Oe30MacHON 3KCIUTyaTalluu
cpeacTB HHPOPMALMOHHBIX M KOMMYHUKAITMOHHBIX TEXHOJIOTHH;

6) TpyaoBOro BOCIIUTAHUSA:

TOTOBHOCTH K aKTHBHOH JESATETHHOCTH TEXHOJOTHYECKOW M COIMAJIbHON HANpaBJICHHOCTH,
CIOCOOHOCTh MHUIIMMPOBATH, INIAHUPOBATH M CAMOCTOSATENBHO BBIIOIHATH TaKYIO AESITEIbHOCTD;

uHTEpec K cdepaM NpoPecCHOHATbHONW NEeATEIbHOCTH, CBSI3aHHBIM C HH(POPMATHKOM,
IPOrpaMMHUPOBAaHUEM M HH()OPMALMOHHBIMU TEXHOJIOTUSIMH, OCHOBAHHBIMU Ha JOCTHIKEHHSX
HayKd WH()OPMATHKU U HayYHO-TEXHUYIECKOTO MPOTpecca, YMEHHE COBEPIIATh OCO3ZHAHHBIN BBHIOOD
Oyayiueit npodeccuu U peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIE [IAHBI,

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHMIO M CaMOOOpa30BaHUIO Ha MNPOTSKEHUM BCei
KHU3HH;

7) IKOJIOrM4YeCKOr0 BOCIIMTAHMS:

OCO3HaHME III00ATBHOTO XapaKkTepa SKOJIOTHYECKUX MpoOjIeM M MyTell MX pelieHusi, B TOM
quciie ¢ y4€TOM BO3MOKHOCTEH HH()OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTU;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH, JIOCTHKEHHSM HAayYHO-TEXHHYECKOIro Iporpecca M OOLIECTBEHHOW NpPAaKTUKH, 3a CUET
MOHWMaHWsT  pPOJM  WH(GOPMAIMOHHBIX  PECypcoB,  WH(POPMANMOHHBIX  TPOIECCOB U
MH(POPMAIMOHHBIX TEXHOJOTHH B yCIOBUAX IH(POBON TpaHChOpMalUM MHOTUX cdep KHU3HU
COBPEMEHHOTO OOIIECTBA;

OCO3HaHME ILIEHHOCTH HAY4YHOH AeATENbHOCTH, TOTOBHOCTH OCYIIECTBISATH IMPOEKTHYIO H
HCCIIEIOBATEIBCKYIO EATEFHOCTh HHMBHUIYaIbHO U B TPYIIIIE.



B mporuiecce nocTH)EHNS TMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOrPaMMBI 10 HH(POpMAaTHKE
y  OOydYaromMxcsi  COBEPUICHCTBYETCS  SMOIMOHAIBHBIA  MHTEIUICKT,  MPEANOJararoiuii
c(hOpMHUPOBAHHOCTD:

CaMOpEeTyJIMPOBaHKS, BKJIIOYAIOMIET0 CAMOKOHTPOJIb, YMEHUE MPUHHUMATh OTBETCTBEHHOCTH
3a CBOE IIOBCICHUC, CHOCOGHOCTB aaanTUupoBaTbCd K OMOUMOHAIIBHBIM U3MCHCHUAM W HNPOSABIIATH
HOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMM, BKJIOYAIONICH CTPEMIICHHE K JOCTH)KCHHUIO IIEJIH M yCIeXy,
OINTHMHU3M, HHUIIUATUBHOCTh, YMCHHUE JICHCTBOBATH, HCXO/IS U3 CBOUX BO3MOXKHOCTEI;

OMIIATHUH, BKJIIOYAIOIIEH CIIOCOOHOCTh MMOHMMATh AMOIMOHAIBHOEC COCTOSIHUE JIPYIHX,
YYUTBIBATH €r0 TMPH OCYIIECTBJICHHHM KOMMYHHKAIIUH, CIOCOOHOCTh K COYYBCTBHIO H
COIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKJIFOYAMONIMX CIIOCOOHOCTh BBICTPAMBATh OTHOLICHUS C IPYTHMHU
JIOABMH, 3a00THTHCS, IPOSIBIIATH HHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

METAINIPEAMETHBIE PE3YJIbTATBI

B pesynprate u3ydeHuss MHOOPMATUKH HA YPOBHE CpEAHEro 0OImEero oOpa3oBaHuS Yy
oOygaromerocsi OyayT cHOpMHpPOBaHBI  METANPEJAMETHBIC  PE3yJbTaThl, OTPAKCHHBIC B
YHUBCPCAJIbHBIX yT-I€6HBIX Z[ef/'ICTBI/ISIX, a4 MMCHHO — IIO3HABATCJIBHBLIC YHHBCPCAJIBHBIC y‘-IeGHBIe
JCWCTBUS, KOMMYHUKATUBHBIC YHHUBEPCAIbHBIC YUYCOHBIC ICHCTBHS, PETY/ISTHBHBIC YHUBEPCAIBHBIC
yT-I€6HI>I€ I[eﬁCTBH;I, COBMECCTHAsA ACATCIIBHOCTD.

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE AeiiCTBUS

1) 6a30Bble JIOrHYeCKHE AeiiCTBUS:

CaMOCTOSITENILHO  (POPMYJIMPOBATh M aKTyaJIM3HpOBAaTh TpoOJIeMy, paccMaTpuBarh e
BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBCHHBIN MPU3HAK WM OCHOBAHUS JJISl CPABHEHHUS, KJIACCH(HUKAIIMU U
000011IEeHHS;

OIIpEACIIATh IENIH ACATCILHOCTH, 33]1aBaTh MapaMeTPhl M KPUTEPHH UX TOCTHIKCHUS,

BBISABJIATH 3aKOHOMECPHOCTHU U ITPOTHUBOPCUHSA B pACCMATPHUBACMBIX ABJICHHUAX

pa3pabarbIBaTh IUIaH PEHICHUST MPOOJIEMbI ¢ YIETOM aHAIM3a UMCIOIIUXCS MaTepHaIbHBIX U
HEMAaTEePHUaIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JICATECIILHOCTh, OICHHBATH COOTBETCTBUE PE3YJbTATOB IICIISM,
OILICHUBATb PUCKU HOCJ'IGI[CTBI/Iﬁ JACATCIIbHOCTH,

KOOPJIMHUPOBaTh M BBIOJHATH pPabdOTy B YCIOBUSAX pEAITBHOTO, BHPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMO/ICHUCTBUS;

pa3BUBaTh KPEATHBHOE MBIIUICHUE TPU PEIICHUH KHU3HEHHBIX TPOOIIeM.

2) 0a30BbIe HCCJIeN0BaTENbCKUE e CTBUS:

BIIa/IETh HABBIKAMHU Y4eOHO-HCCIEAOBATEIbCKOM W TPOEKTHOM IEesTeNbHOCTH, HABBIKAMH
pasperieHus mpodIeM, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY ITOMCKY METOJIOB
peleHHsI MPaKTHYECKUX 3a/1a4, TPUMEHEHHUIO Pa3IMYHbIX METOOB MTO3HAHUS;

OCYHICCTBIIATL PA3JIMYHBIC BHJAbI JACATCIBHOCTH II0 IIOJYUCHHUIO HOBOTO 3HAHUA, CIro
HMHTEPIPETAINH, TPEOOPa30BAHUIO U IPUMEHEHHIO B PA3IMYHBIX YYEOHBIX CUTYallUAX, B TOM UHCIE
IIPU CO3JaHUH YYE€OHBIX M COLUAIBHBIX TPOEKTOB;

(GbopMHpOBAaTh HAYYHBIH THUI MBIIUICHUS, BJIAaJETh HAYYHOW TEPMHHOJIOTHEH, KIFOUYEBBIMU
IIOHATHUAMHU U MCTOJJaMHU,

CTaBUTh U (OPMYIHUPOBATh COOCTBEHHBIE 3aJaud B 0Opa3oBaTENbHON AEATEIbHOCTH U
KN3HCHHBIX CUTYallHAX;

BBISIBJIATH IPUUNHHO-CIICJICTBEHHBIC CBS3HM M aKTyaJM3UpPOBATh 3a/1a4y, BBIJIBUTATh TUIIOTE3Y
eé PEIICHHU, HAXOAUTh apryMCHTHBI JJIA JOKA3aTCJIbCTBA CBOUX YTBep)I()]eHI/Iﬁ, 3aaaBaTb MapaMETPhI
U KPUTEPUHU PEIICHUS;

AHAJIIM3UPOBATDh MOJTYYCHHBIC B XOJ€ PCHICHUA 3aJa4ud pPE3YyJIbTaThl, KPUTUUCCKU OLICHUBATH
WX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

AaBaTb OLICHKY HOBBIM CUTYyallUsIM, OLICHHUBATb HpHO6peTéHHBIﬁ OIIBIT,

OCYIIIECTBIATh II€JICHAMPABICHHBIA IMOUCK TEpeHOca CPEIACTB U CIOCOOOB NEHCTBUS B
poeCCHOHAIBHYIO CPENy;

yMeTb  MEPEeHOCHUTh 3HAHHWs B  TIO3HABATENbHYID M  TPAKTHYECKyl0  00OJacTw
KHU3HEACATCIIbHOCTH,



YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE WJEH, NpeaIararb OPUTMHAIBHBIE NOAXOAbl M PpELICHUs, CTaBUTh
npoOJIeMbl U 33aJa4u, TOMYCKAIOIIUE aJbTePHATUBHBIEC PELICHUS.

3) padora ¢ ungopmanmeii:

BJAJeTh HABBIKAMU [OJIyuYeHHs HWHPOpPMALMKM U3 HCTOYHHUKOB pPasHBIX  THIIOB,
CaMOCTOSITENIFHO OCYIIECTBIIATH MOUCK, aHATN3, CUCTEMATH3aUI0 U UHTEPIIpEeTalni0 HHPOpMauu
Pa3NUYHBIX BUAOB U (OPM NPEICTABICHUS;

CO3/1aBaTh TEKCTHl B Pa3IMYHBIX (hopMarax ¢ yu€ToM HazHayeHHs MHGOPMAIUU U 1LIETEBOM
ayJAMTOPUH, BEIOUPAst ONTUMAIBHYIO (POpMY MpesICTaBICHUS U BU3YyalTU3aIiH;

OLICHUBATh JOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(OpMaluu, €€ COOTBETCTBUE MPABOBBIM U
MOpPaJIbHO-ITUYECKUM HOpPMaM;

UCIOJIb30BaTh CPE/CTBA MH(GOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTUI B pEUICHUH
KOTHUTHBHBIX, KOMMYHHMKATHBHBIX W OPTraHU3aIMOHHBIX 337a4 C COOJIOJeHHEM TpeOoBaHUN
SPrOHOMUKH, TEXHUKU O€30MacHOCTH, TUTHEHBI, PEeCcypcocOepeKeHMs, MPaBOBbIX M ATHUYECKHUX
HOPM, HOPM HH(POPMAITOHHON 0€3011aCHOCTH;

BIIaJIETh HaBBIKAMU  pAclO3HABaHWsI M 3alIMThl  UHGOpMAnUU, HHPOPMAIMOHHOM
0€30MaCHOCTH JTUYHOCTH.

KoMMmyHnKaTHBHBbIE YHUBEpPCAJbHbIE y4eOHble JeilcCTBUS

1) o0menue:

OCYIIIECTBISATH KOMMYHUKAIIMH BO BCeX chepax KU3HU;

pacro3HaBaTh HEBepOATbHBIE CPEICTBA OOLICHUS, IIOHMMATh 3HAUYEHHE COLMAIBHBIX 3HAKOB,
pacmno3HaBaTh NPEANOCHUTKH KOH(MIMKTHBIX CUTYAIil U CMATYATh KOH(MIUKTHL

BJIQ/IETh Pa3JIMUHBIMMU CIIOCOOaMM OOILEHUS U B3aUMOJEUCTBUS, apryMEHTHPOBAHHO BECTU
JMAJIOT, YMETh CMSTYaTh KOH(QIMKTHBIC CUTYaIUY;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPEJCTB.

2) coBMeCTHad 1esiTeJIbHOCTD:

[IOHUMATh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAaH/IHON U HHIUBUAYAIbHON pabOThI;

BHIOMpATh TEMaTUKY U METOJbl COBMECTHBIX JACWCTBUN C y4€TOM OOIIMX HHTEPECOB H
BO3MOXKHOCTEH Ka)K/10T0 4jieHa KOJUIEKTHBA;

MIPUHUMATH 1I€JIM COBMECTHOM J€ATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH JEHCTBUSA
[0 WX JOCTHKECHMIO: COCTAaBJIATh IUIAH JEWCTBUM, pPACHPENENIATh POJIU C YYETOM MHEHUH
YYaCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHON pabOThI;

OLICHMBATh KAYE€CTBO CBOETO BKJIAJa U KaX/I0I0 Y4aCTHUKA KOMaH/Ibl B OOIIMN pe3ynbTar 1o
pa3pabOTaHHBIM KPUTEPUSIM;

npeajgaraTb HOBBIE IPOEKTHI, OLIEHMBATh HJIEU C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;

OCYILIECTBIATH MO3UTUBHOE CTPATETUYECKOE MOBEJIEHUE B PA3IMUYHBIX CUTYalMsIX, IPOSIBIIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATHBHBIM.

PeryasitTuBHble yHMBepcaJibHbIe y4eOHble ieiicTBUS

1) camoopranuszaums:

CaMOCTOSITENIbHO OCYIIECTBIISATh IO3HABATEIbHYIO JESTENbHOCTb, BBISBIATH MPOOJIEMBI,
CTaBUTh U (GOPMYIHNPOBATH COOCTBEHHbIE 337a4l B 00pa30BaTeIbHOM JNESATEIbHOCTH M KU3HEHHBIX
CUTYalUsIX;

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH PELICHUs MPOOJEeMbl C YY4ETOM HMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IPEAOUTEHUII;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsaTh paMKH1 y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;

JienaTh OCO3HAHHBIN BBIOOD, apIYMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 3a PELICHHE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TNPOSBICHUIO LIMPOKOW SPYIUIMHM B PAa3HBIX 001acCTAX
3HAHUMU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OILIGHKY HOBBIM CHUTYallusiM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTH, OIIEHUBAThH
COOTBETCTBHUE PE3YJILTATOB LIEIISM;

BJIa/IETh HAaBBIKAMHU MMO3HABATEIbHON peQIIeKCHM KaK OCO3HAHUS COBEPIIAEMBIX JAEHCTBHM U
MBICIMTEIbHBIX MPOLIECCOB, X PE3YIbTATOB M OCHOBaHMM, HCIOIB30BATh MPUEMBI pe(IeKCHu s



OILICHKH CUTYyaIllH, BEIOOpA BEPHOT'O PEIICHUS;
OLICHHUBATh PUCKU M CBOEBPEMEHHO MPUHUMATh PEUICHHUS 110 UX CHUKEHHUIO;
MIPUHUMATh MOTUBBI U apryMEHTBI IPYTUX MPU aHATU3E PE3YJIbTATOB JIEATEIbHOCTH.
3) npuHATHSA ce0s U APYTrux:
MPUHUMATH Ce0sl, MIOHMUMAas CBOU HEJOCTATKH M JIOCTOMHCTBA;
MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPU aHAIHU3€E PE3yNIbTaTOB JAEATEIbHOCTH;
MpU3HABATh CBOE MPABO U MPABO APYTUX HA OIIHUOKY;
pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOro YeJIOBEeKa.

NPEJIMETHBIE PE3YJIbTATHI

B nmpouecce wusydenus kypca uHpOpMaTuku yrayOnéHHoro ypoBHS 6 10 knacce
o0yJaromuMucs OyayT TOCTUTHYTHI CIEAYIOIINE TPEAMETHBIC Pe3yIbTaThl:

BJIaJICHUE MIPEJICTABICHUSIMU O POJIM MH(DOPMAILIMK U CBA3aHHBIX C HEH MPOIECCOB B MPUPOJIE,
TEXHUKE W OOIIeCTBE, MOHATUSMHU «HH(DOpMausy, «MH(MOPMAIMOHHBIA MPOIECC», «CUCTEMAy,
«KOMITOHEHTBl CHCTEMbI», «CHUCTEeMHBIH dSPdeKkT», «MHPOpMalMOHHAS CHUCTEMay», «CHUCTeMa
YIPaBICHUA»;

BJIaJICHHE METOJIaMU Tloucka nH(opmanuu B cetu MIHTepHeT, yMeHNe KPUTUYECKU OLICHUBATh
nH(pOpMaIHNIO, TOTYYEHHYIO U3 ceTu VHTepHeT;

YMEHHE XapaKTepu30BaTh OOJbIIKME JaHHbIE, TNPUBOAUTH MPUMEPHl HCTOUYHUKOB UX
IIOJIyUEHUSI M HAlpaBJICHUs HCIOJb30BaHUS, yMEHHE KilaccU(UIMpPOBATh OCHOBHBIE 3a7auu
aHalM3a JaHHBIX (IPOTHO3MPOBAHHE, KIacCHU(pHUKalMs, KIacTepH3alus, aHalu3 OTKIOHEHHIA),
MIOHMMAaTh IOCJEA0BAaTEIbHOCTh PEIICHUs 3aJad aHajln3a JaHHbIX: COOp IMEpPBUYHBIX JaHHBIX,
OYHCTKA U OIICHKA KayecTBa JIaHHBIX, BEIOOP W/WIIM MTOCTPOCHUE MOJIETH, TpeoOpa3oBaHUE TaHHBIX,
BU3yalIM3alus JaHHBIX, UHTEpIPETaLus Pe3yIbTaToB;

MOHMMAaHUE OCHOBHBIX TMPUHIMIIOB YCTPOWCTBAa U (PYHKIMOHUPOBAHUS COBPEMEHHBIX
CTAIMOHAPHBIX ¥ MOOMJIBHBIX KOMITBIOTEPOB, TEHACHIIUN Pa3BUTHS KOMIBIOTEPHBIX TEXHOJIOTHH;

BIIQJICHUE HaBbIKaMH pabOThl C OMNEPAllMOHHBIMU CHCTEMaMH, OCHOBHBIMH BUJAMH
IIPOrpPaMMHOT0 OOecreueHus AJis peleHusl ydeOHbIX 3a/1a4 110 BBIOPaHHOH cliennain3aluy;

HaJu4he MPEACTABICHUM O KOMIIBIOTEPHBIX CETSX M UX POJU B COBPEMEHHOM MHpE, O
0a30BbIX NPUHIMIIAX OpraHW3alud ¥ (YHKIMOHHPOBAHMS KOMIIBIOTEPHBIX ceTeil, 00 oO0mmx
MPUHIIMIAX Pa3pabOTKU U GYHKIIMOHUPOBAHUS UHTEPHET-MIPUIIOKESHUN;

MMOHUMAaHHUE yTpo3 HH(POPMALMOHHOW OE€30MacHOCTH, HCIOJIb30BAHWE METOJ0B U CPENCTB
NPOTUBOJCHCTBUS 3TUM  yrpo3aMm, coOlrojieHue Mep Oe30MacHOCTH, NpPeAOoTBPALIAIOIINX
HE3aKOHHOE pacHpoCTpaHEHWE TMEPCOHAIBHBIX JAHHBIX, COOJIOJCHHE TPEOOBAHUI TEXHUKH
0€30MacHOCTH W TUTHEHBI MpU PadOTe C KOMIbIOTEpaMU M IPYTMMH KOMIIOHEHTaMU IUGPOBOTO
OKpY>KEHHUsI, TOHUMaHUE IIPABOBBIX OCHOB MCIOJb30BaHUsI KOMIIBIOTEPHBIX MPOrpaMM, 0a3 JaHHBIX
1 paboThl B cetu IHTEpHET;

MMOHUMAaHHUE OCHOBHBIX NIPUHIUIIOB JUCKPETU3AIMH PA3TUYHBIX BUIOB UHPOpPMAIIUU, YMEHNE
onpeAensaTe WHPOPMAIMOHHBI OO0BEM TEKCTOBBIX, TIpaUuecKWX U 3BYKOBBIX JAHHBIX MPHU
3aJlaHHBIX [apaMeTpax [AWCKPETU3alld, YMEHHUE OIpeNesTh CPEIHIOI CKOPOCTh Iepenayu
JAaHHBIX, OIICHUBATh W3MEHEHHE BPEMEHHU Tepeadyd MpU W3MEHEHWH HH(POPMAIIMOHHOTO 00bEéMa
JAHHBIX U XapaKTEPUCTHK KaHala CBA3H;

YMEHHE HCIOJb30BaTh IIPU PEIIEHUH 3a7ad CBOMCTBA IMO3ULMOHHOM 3alMCH YHCEIl,
QIrOpuUTMa TOCTPOCHHS 3alUCH 4YHUCJIa B TO3UIMOHHOM CHCTEME CUMCIEHMS C 3aJaHHBIM
OCHOBAaHUEM U IMOCTPOEHMS YHCIIA 110 CTPOKE, COAEpXKAILEH 3alKich 3TOrO YUCIIA B MO3ULUOHHON
CUCTEME CUHCIICHHUS C 33/IaHHbIM OCHOBAaHUEM, YMEHHUE BBINOJIHATH apuMeTnyeckue onepanuu B
MO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

YMEHHE BBIMIOJIHATH MPE0O0pPa30BaHUSI JIOTUYECKUX BBIPAKEHUH, MCIIONb3Ys 3aKOHBI alIreOphl
JIOTUKU, YMEHHE CTPOUTH JIOTMYECKOE BBIPAXKEHHWE B JAUIBIOHKTUBHOM M KOHBIOHKTHUBHOU
HOpMaJbHBIX (popMax MO 3aJaHHON TaliMIle UCTUHHOCTH, HCCIENOBaThb O0OJACThb HWCTUHHOCTHU
BBICKA3bIBAHUS, COJEPXKAILErO0 MEPEMEHHBbIE, pEIIaTh HECJIOKHbIE JIOTUYECKHE YpaBHEHUS H
CUCTEMBI YPaBHEHHI;

MOHUMaHUe 0a30BBIX AITOPUTMOB O0OPaOOTKHM YMCIOBOM M TEKCTOBON MH(OpMAINH (3aIHCh
qycel B TO3UIIMOHHOM CHUCTEME CUHUCIICHHUS, HaXOXJIEHHWE BCEX MPOCThIX 4YHMCET B 33JaHHOM
nuamna3oHe, o0paboTka MHOTOPA3pSAHBIX IIENIBIX YHCEN, aHallu3 CHMBOJBHBIX CTPOK M APYTHUX),
QITOPUTMOB MOUCKA U COPTUPOBKH, YMEHHUE ONPEAEIATH CII0KHOCTh U3y4aeMbIX B Kypce 0a30BBIX



QITOPUTMOB (CYMMHUPOBAHHE AJIEMEHTOB MacCHBa, COPTHPOBKA MAacCHBa, IEPeOOPHBIC AIITOPUTMBIL,
JBOMYHBIM TMOMCK) U MPHUBOJUTH MPUMEPHI HECKOJIBKHUX AaJTOPUTMOB PA3HON CIOKHOCTH IS
peLIeHHs OTHOM 3aJauu;

BJIaJICHHE YHUBEPCAIBHBIM SI3bIKOM IMPOrpaMMHpOBaHUs BhICOKOro ypoBHs (Python, Java,
C++, C#), mpencraBieHusMH O O0a30BBIX THIIAX JaHHBIX W CTPYKTypax HdaHHBIX, YMEHHUE
UCIIOJIb30BAaTh  OCHOBHBIE  YIPABISIONIME KOHCTPYKIMH, YMEHHE OCYILECTBISATh AaHalu3
MPEJIOKEHHOW MPOTPaMMBI:  OTPEICNATh PE3yNbTaThl PadOTHl TPOrpaMMbl TPU  3aJIaHHBIX
UCXOJHBIX JAaHHBIX, OMPEACIATh, IPU KAKUX UCXOIHBIX JAHHBIX BOZMOXKHO MOJYYEHHE yKa3aHHBIX
pPE3yNIbTATOB, BBIABIATH JAHHBIC, KOTOPHIE MOTYT MPHUBECTH K OIIMOKE B paboOTe IMPOrpaMMEI,
(bopMyIUpOBaTh MPEATIOKEHUS IO YIYUIICHUIO IPOTPaMMHOT0 KO/,

YMEHHE CO37[aBaTh CTPYKTYPUPOBAaHHBIC TEKCTOBHIC OKYMEHTHI M JIEMOHCTPAI[MOHHEIC
MaTepuajbl C UCIOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX MPOrPaMMHBIX CPEACTB U 00JauHBIX
CEpPBHUCOB;

YMEHHE HCIIONIb30BaTh JEKTPOHHBbIE TAOIMIBI AJs aHallM3a, MpeICcTaBiIeHHs] U 00pabOTKU
JaHHBIX (BKIIOYAas BBIYHUCICHHE CYMMBI, CpPEIHEro apu(METHYEeCKOro, HauOOIBIIEr0o U
HAaUMEHBIIETO 3HAYEHUH, pelIeHHe YpPaBHEHHM, BHIOOP ONTHMAIbHOIO PElIeHUs, MOI00p JHUHUU
TpeHJa, peluIeHNe 3a1a4 POTHO3UPOBAHUS).

B mpouecce wusydenus kypca uHOpMaTuku yrayOnéHHoro ypoBHS 6 11 Knacce
o0yJaromuMucs OyayT TOCTUTHYTHI CIICAYIOIINE TPEIMETHBIC PEe3yIbTaThI:

YMEHHE CTPOUTHh HEPABHOMEPHBIE KOJBI, JOIMYCKAIOIIMEe OJHO3HAYHOE JEKOJIMPOBAHUE
coobOmeHuit (peUKCHBIE KOMABI), WCIIONB30BATh MPOCTEHINNE KOIbI, KOTOPBIC ITO3BOJISIOT
oOHapyXHBaTh M UCHPABIATH OMIMOKM MPHU MEepenadye JaHHBIX, CTPOUTH KO, 0OecreuynBaroluit
HAaUMEHBIIYI0 BO3MOXXHYIO CPEIHIOI0 JUIMHY COOOIICHHS TP HW3BECTHON YacTOTE CHMBOJIOB,
MOSICHATH MPUHIUIBI PA0OTHI MPOCTHIX ATOPUTMOB CHKATUS JAHHBIX;

YMEHHE peliaTh alTOPUTMHYSCKHE 3a7add, CBs3aHHBIC C aHamm3oM TpadoB (3amadd
MIOCTPOCHUS ONITUMAILHOTO ITyTH MEXY BepIIMHaMU rpada, onpeeieHns KOJTU4YeCTBa Pa3InuHbIX
MyTed MEXIy BEpIIMHAMH OPHEHTHPOBAHHOTO AlMKIMYECKOro rpada), YMEHHE HCIOIb30BaTh
JIepeBbsl MPU aHAIM3E U MOCTPOSCHUU KOJAOB U JUIA MPEACTaBICHUS apu(PMETUYECKUX BBIPAKECHUH,
IpU pENICHWH 3a/Ja4 TOMCKa W COPTHPOBKH, YMEHHE CTPOUTH JEPEBO HUIPHI MO 3aJlaHHOMY
JITOPUTMY, pa3pabaThiBaTh U 00OCHOBHIBATH BBIUTPHIIIHYIO CTPATETHIO UTPHI;

YMEHHE pa3padaThiBaTh U PEAIM30BBIBATH B BUJIC MPOTPaMM 0a30BBIC aITOPUTMBI, YMEHHUE
UCIIONIb30BaTh B MPOrpaMMax JaHHbIE Pa3IUYHBIX THUIOB C YYETOM OTpaHMUYEHHUI HA TUANa30H UX
BO3MOXXHBIX 3HAYCHUN, PUMEHSATh MPHU PEHICHUH 3a/1a4 CTPYKTYPHI JNAHHBIX (CIHCKH, CIIOBapH,
CTEKH, OYEPEeH, AEPEBbS), UCTIOTB30BaTh 0A30BbIC OMEPALUU CO CTPYKTYpaMHU JaHHBIX, TPUMEHSTh
CTaHJIAPTHBIE U COOCTBEHHBIC TIOITPOTPAMMBI JIJIT 00pa0OTKH YHCIIOBBIX JAHHBIX H CHMBOJBHBIX
CTPOK, HCIONB30BaTh TMpH pa3paboTke mporpamMm OHOIMOTEKM MOANpPOTpamMM, 3HATh
(YHKITMOHATFHBICE BO3MOXKHOCTH HWHCTPYMEHTAIBHBIX CPEACTB Cpeabl pa3padOTKH, yMEHHUE
UCIIONIb30BaTh  CPEACTBA OTJIAAKM MpPOrpaMM B Cpele  NPOrpaMMHpPOBAHHS, yMEHHE
JOKYMEHTHUPOBATH MIPOTPAMMBI;

yMEHHE CO3/aBaTh BeO-CTPAHHUIIBI;

BJIQJICHHE OCHOBHBIMU CBEACHHSIMH O 0a3axX JaHHBIX, UX CTPYKTYpE, CPEIACTBAX CO3JAHUS H
paboThl ¢ HUMH, YMEHHE HCIOJIb30BaTh TaONUUYHBbIC (pENAlMOHHBIC) 0a3bl JAHHBIX (COCTABISTH
3arpockl B 0a3ax JaHHBIX, BBIMOJHATH COPTHPOBKY M TIOMCK 3amvcedl B 0a3e MaHHBIX, HAMIOJIHATH
pa3paboTaHHyI0 0a3y JaHHBIX) U CIIPABOYHBIE CUCTEMBI;

YMEHHE HCITOJIb30BaTh KOMITBIOTEPHO-MAaTEMATHICCKHE MOJETH IS aHalln3a OOBEKTOB U
MPOLecCOB: (HOPMYITHPOBATH LIE€Th MOJACTUPOBAHUS, BBHITIONHATH aHATN3 PE3YJIbTATOB, MOTYUEHHBIX
B XOJ€ MOJICIMPOBAHUS, OIICHHBATh COOTBETCTBHE MOJCIH MOJCIHUPYEMOMY OOBEKTY WIIH
MIPOLIECCY, IPECTABISTH PE3YIbTAaThl MOJACTUPOBAHUS B HATIISITHOM BHIE;

YMEHHE OPraHW30BBIBATh JIMYHOEC WH(OPMAIMOHHOE MPOCTPAHCTBO C HCIOJIH30BAHUEM
Pa3IMYHBIX CPEACTB HHU(PPOBBIX TEXHOJOTHH, MOHUMAHUE BO3MOXKHOCTEHW HHU(POBBIX CEPBHCOB
TOCYJIapCTBEHHBIX YCIIYT, IU(DPOBBIX 00Pa30BaTEIHHBIX CEPBUCOB;

MMOHMMAaHWE OCHOBHBIX MPHUHIIUIIOB Pa0OTHI, BOBMOXHOCTEH M OTpaHUYCHHS] MPUMEHECHHS
TEXHOJIOTHH HMCKYCCTBEHHOTO HWHTEIUIEKTAa B PA3IUYHBIX O0JIACTAX, HATUYHE IPEACTABICHUN O
Kpyre pelaeMblX 3aJad MallMHHOTO OOy4YeHus (pacmo3HaBaHUs, KIacCH(pUKAUU U
MIPOTHO3MPOBAHUS) HATMYHUE MPEJACTABIICHUH 00 MCIOJIb30BAaHUN WH(POPMAITHOHHBIX TEXHOJIOTUN B
pa3IMYHBIX TPO(HECCHOHATBHBIX cepax.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
Ne HaumeHoBaHue KoanuecTBo 4acoB JuiekTpoHHbBIE (HUGPOBHbIE)
n/n pa3aesioB U TeM Bcer | Konrpous | IlpakTnuec | o0pa3oBareiabHbIe pecypChl
NMPOrpamMmbl 0 HbIE KHe padoThl

padoThI

Pasznea 1. ludpoBasi rpamoTHOCTH

1.1 | Kommbrotep -1 6 https://kpolyakov.spb.ru/school
YHUBEpPCAIIbHOE /basebook/slides.htm
YCTPOMCTBO https://kpolyakov.spb.ru/school
00pabOTKHU TaHHBIX /basebook/prakt.htm

1.2 | [IporpammHOe 6 https://kpolyakov.spb.ru/school
oOeclieyeHue /basebook/slides.htm

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

1.3 | KomneioTepHble ceTu 5 https://kpolyakov.spb.ru/school
/basebook/slides.htm
https://kpolyakov.spb.ru/school
/basebook/prakt.htm

1.4 | NadopmanmoHHast 7 2 https://kpolyakov.spb.ru/school

0e30MmacHoOCTb [basebook/slides.htm
https://kpolyakov.spb.ru/school
/basebook/prakt.htm
Utoro no pazneny 24
Pa3nea 2. Teoperuueckue 0CHOBbI HH(POPMATHKH

2.1 | IlpencraBienue 20 2 https://kpolyakov.spb.ru/school
uapOpMALUH B /basebook/slides.htm
KOMITBIOTEpE https://kpolyakov.spb.ru/school

/basebook/prakt.htm

2.2 | OcHOBHI anreopsl 14 1 https://kpolyakov.spb.ru/school

JIOTUKHU /basebook/slides.htm
https://kpolyakov.spb.ru/school
/basebook/prakt.htm
2.3 | KommerotepHas 7 1 https://kpolyakov.spb.ru/school
app[(l)MeTHKa /basebook/slides.htm
https://kpolyakov.spb.ru/school
/basebook/prakt.htm
Hroro no pazneny 41
Pa3nea 3. AiiropuT™Mbl M IPOrpaMMHUpPOBaHHUe

3.1 |BBenecnue B 20 0.5 https://kpolyakov.spb.ru/school

MIPOrpaMMUPOBAHHE [basebook/slides.htm
https://kpolyakov.spb.ru/school
/basebook/prakt.htm
3.2 | BcmomMorarenbHbIe 10 2 https://kpolyakov.spb.ru/school
AITOPUTMBI /basebook/slides.htm
https://kpolyakov.spb.ru/school
/basebook/prakt.htm
3.3 | YucineHHbIE METOIBI 5 3 https://kpolyakov.spb.ru/school
/basebook/slides.htm
https://kpolyakov.spb.ru/school
/basebook/prakt.htm

3.4 | Anroputmbl 5 1 https://kpolyakov.spb.ru/school
00paboTKH /basebook/slides.htm
CHMBOJIbHBIX JIAHHBIX https://kpolyakov.spb.ru/school

/basebook/prakt.htm

3.5 | Anroputmsl 12 3.5 https://kpolyakov.spb.ru/school

00paboTKH MacCHBOB /basebook/slides.htm
https://kpolyakov.spb.ru/school
/basebook/prakt.htm
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Hroro no pazneny

| 52

Pasznea 4. UnopmanmoHHble TEXHOJIOTUH

4.1 | O6paboTKa TEKCTOBBIX 6 2.5 https://kpolyakov.spb.ru/school/b
JTOKYMEHTOB asebook/slides.htm
https://kpolyakov.spb.ru/school/b
asebook/prakt.htm
4.2 | AHanu3 TaHHBIX 9 3 https://kpolyakov.spb.ru/school/b
asebook/slides.htm
https://kpolyakov.spb.ru/school/b
asebook/prakt.htm
4.3 | [loBropenne kypca 10 4 https://kpolyakov.spb.ru/school/b
KJacca asebook/slides.htm
https://kpolyakov.spb.ru/school/b
asebook/prakt.htm
Hroro no pazaeny 19
PezepBHOE Bpemst 0
OBIIEE KOJIMYECTBO 136 0 21.5
YACOBIIO
I[TPOI'PAMME
11 KIIACC
Ne HaumenoBanue KosmnuecTBo yacoB JyekTpoHHbIE (HU(POBBIE)
n/n pa3aesioB U TeM Bcer | Konrpos | IIpakTHyeck | 00pa3oBaTesIbHbIE PeCypChl
NMPorpamMmbl 0 bHbIE ue padoTsbl
padoThI
Paznen 1. Teopernueckue 0CHOBbI MH()OPMATHKH
1.1 | Undopmarms " 13 2.5 https://kpolyakov.spb.ru/school/
HH()OPMALMOHHBIC basebook/slides.htm
IIPOLIECCHI https://kpolyakov.spb.ru/school/
basebook/prakt.htm
1.2 | MopaenupoBanwue 12 2 https://kpolyakov.spb.ru/school/
basebook/slides.htm
https://kpolyakov.spb.ru/school/
basebook/prakt.htm
Hroro no paznery 25
Pazjen 2. AnroputMbl 1 IPOrpaMMHPOBaHUE
2.1 | DnemMeHTHI TEOPUH 8 1 https://kpolyakov.spb.ru/school/b
QJIITOPUTMOB asebook/slides.htm
https://kpolyakov.spb.ru/school/b
asebook/prakt.htm
2.2 | AnropuT™msl u 30 10 https://kpolyakov.spb.ru/school/b
CTPYKTYpPBI JaHHBIX asebook/slides.htm
https://kpolyakov.spb.ru/school/b
asebook/prakt.htm
2.3 | OCHOBBI ~ OOBEKTHO- 16 4.5 https://kpolyakov.spb.ru/school/b
OPHEHTHPOBAHHOTO asebook/slides.htm
IPOrpaMMHUPOBAHHS https://kpolyakov.spb.ru/school/b
asebook/prakt.htm
Hroro no paszneny 54
Paspnen 3. UndopmanmoHHbIe TEXHOJIOTHHA
3.1 | KommnrotepHo- 8 2 https://kpolyakov.spb.ru/school/ba
MaTeMaTHUYECKOE sebook/slides.htm
MOJICITUPOBAHHE https://kpolyakov.spb.ru/school/ba
sebook/prakt.htm
3.2 | Ba3bl qaHHBIX 12 4 https://kpolyakov.spb.ru/school/ba
sebook/slides.htm
https://kpolyakov.spb.ru/school/ba
sebook/prakt.htm
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3.3 | BeO-caiithl 14 4 https://kpolyakov.spb.ru/school/ba
sebook/slides.htm
https://kpolyakov.spb.ru/school/ba
sebook/prakt.htm

3.4 | KomnbrorepHas 10 3.5 https://kpolyakov.spb.ru/school/ba

rpaguka sebook/slides.htm
https://kpolyakov.spb.ru/school/ba
sebook/prakt.htm

3.5 | 3D-monenmpoBanue 8 3 https://kpolyakov.spb.ru/school/ba
sebook/slides.htm
https://kpolyakov.spb.ru/school/ba
sebook/prakt.htm

3.6 | [loBTOpenue kypca 10 5 https://kpolyakov.spb.ru/school/ba

— 11 knacca sebook/slides.htm
https://kpolyakov.spb.ru/school/ba
sebook/prakt.htm

Hroro no pazaeny o7
PesepBHOe Bpems 0
OBIIEE KOJIMYECTBO | 136 0 36.5
YACOB 11O
I[TPOTPAMME
MNOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC
Ne Tema ypoka KoJunuectBo 4acos DJIeKTPOHHbIE
n/n Bcero | Kontpoa | IlpakTu4 uudposbie
bHbIE ecKue o0pa3oBaTejibHbIE
padoThI padoThI pecypchl
1 TpebGoBanus TEXHUKH 1
0€30MacCHOCTH W TUTHEHBI IMPU
pabore C KOMITBIOTEpaMHU W
JIpYTUMH KOMIIOHEHTaMU
U (POBOTO OKPYKEHUS

2 [TpuHIMIBI paboTHI 1
KOMITIBIOTCPOB u
KOMITBIOTEPHBIX CHCTEM
3 OOMeH JaHHBIMH C TIOMOIIBIO 1
mH. KoHTpomsepbl BHENIHUX
YCTPOMCTB

4 ABTOMATHYECKOE BBIIIOJTHEHUE 1
MIPOTPaMMBI IPOIIECCOPOM

5 OneparuBHasg, NOCTOSHHAs U 1
JOJITOBPEMCHHAS MaMSITh.
KonTpomnnepst BHEIITHUX
yctporcts. [IpsAmoi poctym kK
MaMsITH

6 CoBpeMeHHBIE KOMITBIOTEPHBIC 1
TEXHOJIOTHH

7 [Tporpammuoe obecrieueHne 1
KOMITBIOTEPOB, KOMITBIOTEPHBIX
CHUCTEM u MOOMITBHBIX
YCTPOWCTB

8 CucremHoe IIPOrpaMMHOE 1

obecrieuenue. OrnepanoOHHbBIE
CHCTEMBI
9 Y THITUTEI. JpaiiBepsr 1
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YCTPOMCTB. [TapamnensHoe
IIPOrPaMMHUPOBAHKE

10

Nucranngauust 1 JeMHCTAUISLUS
MPOrPaMMHOTO OOeCTIeUeHUs

11

®daiioBkIe CHCTEMBEI.
[IpuHuunel  pa3MmenieHuss |
MMEHOBAHHUS ¢aiinos B
JIOJITOBPEMEHHOM IMaMsATH.
[[TaG0HBI 1)1 ONIMUCAHUS TPYIII
¢aiinos

12

3akoHonaTensCcTBO Poccuiickoit
denepanuu B obnactu
MIPOTPaMMHOTO OOeCIeueHus M
MAaHHBIX

13

[IpuHUMIBIL  TOCTpOCHUS |
anmnapaTHbIe KOMIIOHEHTBI
KOMIIBIOTEpHBIX ceTel. CeTeBbie
MIPOTOKOJIbI

14

Cetp UHTEpHET

15

Pasnenenue IP-ceru Ha nmoncetu
¢ IIOMOIILIO MACOK IT0JIcEeTEN

16

CereBoe AJIMUHUCTPHUPOBAHUC

17

Bunel nedrenbHOCTM B CETH
HNurepner. CepBucsl
HNurepnera. ['ocynapCTBEHHbIE
3JEKTPOHHBIE CEPBUCHI u

yCIIyTH

18

HNudopmanmonnas
0€301acHOCTh

19

BpemoHocHble  mporpaMmHOe
o0ecriedyeHrne U MEeToIbl OOPHOBI
C HUM

20

[IpakTnueckast pabora mo teme
"AHTUBHPYCHBIE TPOrPaMMBbI"

21

OpraHmaumI JIMYHOI'O apXuBa
uHpopMalnu. PesepBHoe
KOIIUPOBAHHUE. [TaposibHas
3alUTa apXuBa

22

udpoBanue naHHBIX

23

Anroput™m mmdpoBanus RSA.
Creranorpadus

24

[IpakTuyeckas paboTa mo Teme
"[llndpoBanune naHHBIX"

25

WNudopmanus, JTaHHbIE U
3HaHMS. WNudopmanmonusie
IIPOLIECCHl B MPUPOJE, TEXHHUKE
1 0011eCTBe

26

HemnpepbiBHBIE H JHCKpPETHBIC
BEJINYHHBI " CHTHAJIBI.
Heo6xoaumocTthb
JMCKPETU3allMd  WH(POPMAIIHH,
npeHa3HauYeHHON TSt
XpaHEHHUS, nepenavn u
00paboTKH B UPPOBBIX
cHCTeMax




27

JBonuHoe KOOUPOBAHUE.
PaBHOMepHBIE u
HEpPaBHOMEPHBIE KOJIBL.

JlekogupoBaHWe  COOOIICHUH,
3aIlIMCAHHBIX C IIOMOIIIBIO
HEPABHOMEPHBIX KOJIOB

28

Ycnoue @ano. Iloctpoenue
OJIHO3HA4YHO JEKOIUPYEMBIX
KOJOB C TIOMOIIbIO JepeBa.
I'pad An. A. MapkoBa

29

Ennnuns U3MEepEeHus
KOJIMYECTBA uHpOpMaLUH.
AndaBUTHBIA TTOAXOI K OILIEHKE
KoJIM4ecTBa HHPOpMAITUH

30

CHcTeMBl CUNCICHUS

31

IlepeBon uucen W3 OIHOMU
CHUCTEMBbI CUHCIICHUS B JIPYT'YIO

32

HBOI/I‘lHaﬂ, BOCbBMCpHUYHAA H
meCTHaAuaTCpuIHas CUCTCMbI
CUHCJICHUS, CBA3b MCXKAY HUMU

33

I[BOI/ILIHaH, BOCBMCpHUYHAA U
meCTHAAIATCpuIHasd CHCTCMbI
CUMCJICHU A, CBA3b MCXKY HUMU

34

HBOI/I‘lHaﬂ, BOCbBMCpHUYHAA H
meCTHaAuaTCpruIHasd CUCTCMbI
CUHCJICHUS, CBA3b MCXKAY HUMU

35

Apudmerrueckue ornepanuu B
MO3UIIMOHHBIX cUcTeMax
CUHCTICHUS

36

Tponunas YPAaBHOBECIICHHAA
CUCTEMA CUMCIICHUS

37

I[BOI/ILIHO-)IGCSITI/ILIHaH CHCTEMA
CUHHCJICHUA

38

KoaunpoBanue TekcToOB

39

PactpoBoe KOJMPOBaHUE
M300paxKeHH

40

[IpakTnueckast pabora mo teme
"uckpetuzanus rpadudeckoi
nHpopmanuu"

41

[IBeToBbie MOnenu. BekTopHoe
KOJUPOBAHUE. ®dopmarsl
¢aiinos. TpéxmepHas rpaduxa.
@DpakranpHas rpaduka

42

KomupoBanue 3Byka. OreHka
MH(OPMAIIMOHHOTO 00BEMa
3BYKOBBIX JTAHHBIX npu
3aJIaHHBIX 4acToTe
JTUCKPETH3AIMA U Pa3psSAHOCTH
KOJMPOBaHUs

43

[IpakTnueckast pabora mo teme
"JluckpeTnusanus 3BYKOBOMU
nHpopmanuu"

44

OcHOBBI anreOpsl JIOTUKU

45

Jlornueckue oTepaluH.
TaOmuIel MICTUHHOCTH




46

Jlornueckue BBIPAYKECHHUS.
Jlornueckue TOXKIECTBA.
Jloka3aTenbCTBO JIOTUYECKHUX
TOXJECTB C TOMOIIBIO TaOJIHIY
HCTUHHOCTHU

47

[IpakTuyeckas paboTa mo Teme
«IlocTpoeHue U aHaIM3 TaOIHIL
HUCTUHHOCTHU B TaOIMYHOM
porLeccope

48

Jlornueckue OIepalnu u
OIlepalliu HaJl MHOXKECTBAMHU

49

Jlornueckue olepanuu u
OIlepalluy HaJl MHOXKECTBAMHU

50

3akoHBl  anreOppl  JIOTHKH.
OKBUBAJICHTHbIE
npeoOpa3oBaHus  JOTHYECKHUX
BBIPAKCHU I

51

Jlornueckue  ypaBHEHHMS U
CHCTEMbl YpaBHEHUI

52

Jlornueckue GbyHKIHN.
3aBUCUMOCTh KOJIMYeCTBa
BO3MOJKHBIX JIOTUYECKUX
byHKIUH oT KOJIMYeCTBa
aprymMeHToB. [loiHblEe cUCTEMBI
JOTUYECKUX (DYHKIUH

53

Kanonunueckue (bopMbl
JIOTHYECKUX BBIpa)KEHUI.
CoBepiiieHHBIE TU3BIOHKTUBHBIC
u KOHBIOHKTHBHBIE
HOpMaJbHbIE ¢bopmsl,
QJITOPUTMBl UX HOCTPOEHMS IO
TabJIM1Ie HCTUHHOCTH

54

Jlornueckue QJICMCHTBI B
COCTaBC€ KOMIIBIOTCPA

55

Tpurrep. Cymmarop.
MHoropa3spsiiHblii CyMMaTop

56

[Toctpoenue CXEM Ha
JIOTUYECKHMX DJEMEHTaX. 3aluch
JIOTUYECKOTO  BBIPAXKEHUS  T10
JIOTHYECKOM CXeMe

57

MI/IKpOCXCMI)I 1 TEXHOJIOIUs HX
IIPpONU3BOJCTBA

58

[IpencraBnenue nenpix 4ucen B
namsITu KOMIIBIOTEpA.
OrpaHu4eHHOCTh Jiara3oHa
qucen npu OTpaHUYEHUH
KOJINYECTBA pas3psiIoB.
[lepenonuenue pa3psaHoOn
CE€TKH

59

be33HakoBble UM 3HAKOBBIE
JAHHELIE. 3HaKOBEIN our.
JIBOMYHBIA  JOMOJHUTEIbHBIN
KOJI OTPUIIATEJIbHBIX YUCET

60

[ToburoBsie JIOTUYECKHE
OIEepaInu. Jlornueckuit,
apudmeTnueckuit 51




OUKINYECKUN CIIBUTH

61

udppoBanne ¢  MOMOIIBIO
MOOUTOBOM OTIepaIliH
«uckimouaromiee I

62

HpeI[CTaBJ'IeHI/Ie N XpaHCHHUC B
IIaMATHu KOMIIBIOTCPa
BCIICCTBCHHBIX YHCECI

63

Beimosinenne  omepauuid ¢
BEIIECTBEHHBIMU YHCIaMH,
HAKOIUICHWE  OIMOOK  TpHU
BBIUUCIICHUSIX

64

[IpakTuyeckas paboTa mo Teme
«3yueHne HOPa3PsAHOTO
MAalllMHHOI'O NpeaACTaBJICHUA
IeJIBIX M BEIECTBEHHBIX YHCEI

65

AHanu3 anropuTMOB

66

Drtanbl  pelieHus 3agad  Ha
KOMIIBIOTEPE.
HNHcTpymeHTanbHbBlE  CpencTBa:
TPaHCIATOP, OTJIa/IYUK,
PO HITUPOBITUK

67

Cpena MIPOrpaMMHUPOBaHUSI.
KoMmnunsiuust 1 uHTEpnperanus
[porpamm. BupryanbHsbie
MalINHBbIL. WuTerpupoBanHas
cpena pa3paboTku

68

MeTtoapl OTIagKU ImporpamMmm

69

Tunel NEpEeMEHHBIX B  SA3BIKE
IIPOrpaMMHUPOBAHUS

70

O06paboTKa LEeTbIX YUCET

71

O6paboTka BELIECTBEHHBIX
qUCeNn

72

Cnyuaiinble u
IICEBJIOCITyYalHbIE YnCIa

73

BerBnenus. Cnoxxabie YCJI0BUA

74

[uknsl ¢ ycnmoBueM

-

75

[ukier no MEPEMEHHOM.
B3anmozamenseMocThb
pa3IMYHBIX BUJIOB IIUKJIOB

76

O06paboTka HaTypaJIbHbBIX YHCEI
C MCIOJIb30BAHNEM IIHKIIOB

77

Haxoxxnenue Bcex  MPOCTHIX
yyuced B 3aJaHHOM JIMAIla30HE
[IpakTuueckast pabora mo Teme
«Pemenne 3amady  MeETOAOM
nepebopa»

0.5

78

WNHBapuaHT nukna

79

JIOKyMEHTHpOBaHUE POTrpamMm

-

80

O6paboTka JIAaHHBIX,
XpaHaumxcs B (ainax

81

Pas30uenne 3a1a49u Ha
moa3agaun

82

Hcnonb3oBanue  CTaHAApTHOU
OUOIMOTEKH SI3BIKA
MIPOrPAMMHUPOBAHMUSL.




IlonkmroueHue oubInOTEK
MOAPOTPaMM CTOPOHHUX
MIPOU3BOAUTENEN

83

ITonnporpamms! (Ipouenypsl U
(yHrIHMN)

84

[Toanporpammsl (Ipouenypsl U
(yHrIHMN)

85

[IpakTuyeckas paboTa mo Teme
"PazpaboTka nmoamporpamm"

86

Pexypcus. PexypcuBHbIE
00BEKTHI (bpaxramsr).
PexypcuBHble mpouenypel  u
GyHKIHU. Hcnonbp3oBanue
CTeKa JUTS OpraHu3aluu
PEKYPCUBHBIX BBI30BOB

87

[IpakTuyeckas paboTa mo Teme
"PexypcuBHbIE TOANpPOrpaMMbI "

88

MoaynbHbII MIPUHLIUI
MOCTPOEHUSI POrpaMM

89

YuciaeHHble METOIbI

90

[IpakTuyeckas paboTa 1mo Teme
«HucneHHoe peuieHue
ypaBHEHUN»

91

Hcnons3oBanne qucKpeTu3anun
B BBIYMCIIUTENBHBIX 3a/1a4ax

92

[IpakTnueckast pabora 1no teme
«[IpubamxEHHOE  BBIYUCIICHHE
JUIMH KPHUBBIX U IUIOIIAJEH

buryp»

93

[IpakTnueckast pabora mo teme
«ITouck MaKkCUMyMa
(MUHMMYMA) QYHKIIMN

94

O6paboTka CUMBOJIbHBIX
JIAHHBIX. AJTOPUTMBI
00pabOTKM CHMBOJBHBIX CTPOK:
MHOJACYET KOJINYECTBA
TIOSIBJICHUI CHMBOJIA B CTPOKE

95

AAropuT™MBI 00paloTku
CHUMBOJIBHBIX CTPOK: pa3OueHHe
CTPOKH Ha CIIOBA o
poOeIbHBIM CHMBOJIAM

96

AAropuT™MBI 00paloTKu
CUMBOJIBHBIX ~ CTPOK:  IIOMCK
IIOACTPOKM  BHYTPU  JTAHHOH
CTPOKH; 3aMEHa HaWJICHHOU
MOJICTPOKH HA IPYTYIO CTPOKY

97

[IpakTnueckast pabora mo teme
"Ob6paboTka CTPOK c
HCIIOJIb30BaHUEM byHKIUH
CTaHAapTHOU OoubIoTeKu
sI3pIKa TporpaMmMupoBaHus’”

98

I'enepanusi c10B B 33JaHHOM
andasure

99

Maccusnl Hu
OCJIE0BAaTEILHOCTH qucell.
IIpakTnueckas pabora mo Teme

0.5




"3amnonmuenue maccusa'

100

O0600mEHHbIE XapaKTEPUCTUKU
MaccHBa

101

JIMHEWHBIM TOMCK 3aJJaHHOTO
3HAYECHUS B MAacCCHBE.
[IpakTuyeckas paboTa 1Mo Teme
"JINHEUHBIM IOWUCK 3aJaHHOI'O
3Ha4YeHus B Maccube"

0.5

102

[IpakTuueckast pabora 1Mo teme
"[Touck MHUHUMAJIBHOTO
(MakCHUMaJIbHOTO) DJJIEMEHTa B
YHCJIOBOM MaccuBe"

103

CoptupoBka OJTHOMEPHOTO
maccuBa. IIpocTeie  MeTOABI
COPTUPOBKH. [IpakTrueckas
pabora mo Tteme "IIpoctbie
METO/]Ibl COPTUPOBKH MaccuBa'

0.5

104

CoptupoBka CIIMSTHUEM.
BeicTpas copTtupoBka MaccuBa
(anroputm QuickSort).
[TpakTnueckas pabora mo Teme
"BricTpas copTupoBka Maccupa”

0.5

105

JIBOUYHBIN IMOMCK B
OTCOPTHPOBAHHOM MacCHBE.
[IpakTrueckas pabora mo Teme
" JIBOMYHBI MTOUCK"

0.5

106

JIBymMepHbIe MacCCHBBI
(MaTpuIbl)

107

AnropuTMBI 00pabOTKH MaTPHIL

108

Pemenue 3a71a4 aHaamnz3a
JTAHHBIX

109

CpenctBa TEKCTOBOTO
mporeccopa

110

KommnsrorepHas BEpcTKa TEKCTa

111

[IpakTnueckast pabora mo teme
"BépcTka JOKYMEHTOB c
MaTeMaTHIEeCKUMHU
dopmymnamn"

112

HNHCcTpyMEHTHI peLieH3UPOBAHUS

113

[IpakTuyeckas paboTa mo Teme
"MHOrocTpaHU4HbIE
JIOKYMEHTBI"

114

Ob6naunble CEPBHUCHI.
KonnexktuBnas pabota c
nokymentamu. [Ipaktuyeckas
pabota mo teme "KonnekTuBHas
pabora ¢ JokymeHTamMu'"

0.5

115

AHann3  gaHHBIX.  bombiine
JTaHHbBIE

116

MarmmHHOe 00y4deHue

117

AHann3 HAHHBIX C MOMOIIBIO
AJICKTPOHHBIX TAOJIHIL

118

[IpakTuyeckas paboTa mo Teme
"AHaan3 HJAHHBEIX C MOMOIILIO
9JIEKTPOHHBIX TabHI"




119 | Iloctpoenue rpauKoB 1 0.5
byHKIHA. [TpakTrueckas
pabora mo Tteme "Harmsanoe
MPE/ICTAaBICHUE  PEe3yJIbTaTOB
CTaTUCTHUYECKOU 00paboTKH
JaHHBIX B BUJE JUarpamm
cpeacTBaMu penakropa
AJICKTPOHHBIX TabIUIT"
120 | Jlunuu tpenpa. IlpakTuueckas 1 0.5
pabora o Teme "[logbop nmuHUN
TpEHJ1a, IPOTHO3UpoBaHue"
121 | Ioxbop napamerpa. 1 0.5
[IpakTuueckast pabora 1Mo teme
"Yucnennoe perieHue
ypaBHEHHIA c MTOMOIIBIO
noabopa napamerpa"
122 | Ontumu3anust  Kak  TOHUCK 1 0.5
HAMTyYIlIero pereHus B
3aJlaHHBIX YCIOBUSIX.
[IpakTnueckast pabora mo teme
"Pemienre 3agady ONTUMH3ALUUA
C  TOMOIIBIO  DJIEKTPOHHBIX
Tabyurn"”
123 | PesepBHOE Bpems 1
124 | PesepBHOE Bpems 1
125 | PesepBHOE Bpems 1
126 | PesepBHOE Bpems 1
127 | Pe3epBHOE Bpems 1
128 | PezepBHOE Bpems 1
129 | PesepBHOE Bpems 1
130 | PesepBHOE Bpems 1
131 | PesepBHOE Bpems 1
132 | PesepBHOE Bpems 1
133 | PesepBHOE Bpems 1
134 | PesepBHOE Bpems 1
135 | PesepBHoe Bpems 1
136 | PesepBHOe Bpems 1
OBUIEE KOJIMYECTBO YACOB 136 0 21.5
110 ITPOTPAMME
11 KJIACC
Ne Tema ypoka KounyecTBo 4yacoB DJIeKTPOHHbIE
n/n Bcero | Konrpouas | IIpakTuyu uupposeie
HbIE ecKue o0pa3oBaTejibHbIE
padoThI padoThI pecypcnl
1 KonnvectBo nnpopmanmu 1
2 AJNTOPUTMBI CKATUSI TAaHHBIX 1
3 Anroput™m Xaddpmana 1
4 [IpakTuyeckas paboTa mo Teme 1 1
"CykaTve IOaHHBIX C ITOMOIIBLIO
anropurma Xadhmana"
5 Anroputm LZW 1
6 AJNTOPUTMBI CKAaTHUsl JAaHHBIX C 1 0.5




[IOTEPSAMH. IIpaxTueckas
pabora mo Teme "Cxartue
JAHHBIX c OTEPSIMU

(anroputmsl JPEG, MP3)"

CKOpOCTB nepeaadn JaHHbIX

o

[TomexoycToiuuBbIEC KObI

[EEN

[IpakTnyeckass pabora 1Mo Teme
"[TomexoycroitunBbie KOIbI"

10

CucreMsl. KomnoHeHThI
CUCTEMBI U MX B3aUMOJICHCTBUE.
CuctemMHbIH ¢ dexT.
VYnpasnenue Kak
MH(OPMALIMOHHBIN Tporecc.
OOpatHasi CBSI3b

11

MO,I[GJ'II/I U MOACIUPOBAHHC

12

I'padm

[EEN

13

Pemenue 3amad ¢ IIOMOIIBIO
rpadoB

14

JepeBbs

15

OCHOBBI TEOPUH UTD

[EEN

16

[IpakTnueckast pabora 1no teme
"ITouck BBIUTPBIIITHOM
CTpaTeTMd B UIPE C IOJHOU
nHpopManuen"

17

CpenctBa HCKYCCTBEHHOTO
MHTEJUICKTA

18

[IpakTrueckas pabora mo Teme
"CpencrtBa HCKYCCTBEHHOTO
HHTEJUIeKTa"

19

dopmanuzanus MTOHATHS
anroput™ma. Mamuna TrropuHra
KaKk YHHMBEPCAJIBHAs  MOJEIb
BblyncieHnii. Te3uc Yépua—
TrropuHra

20

[IpakTuyeckas paboTa mo Teme
"CocraBieHnue IIPOCTOM
nporpaMMbl  JUIsl  MAIIHHBI
Trropunra"

21

Mamwuna Ilocta

22

Hopwmaibnsie IropuQmbI
MapxkoBa

23

ANTOPUTMUYECKH
Hepa3penmmble 3aaun. 3agada
OCTaHOBA. HeBo3MoxHOCTD
aBTOMAaTHYECKOM OTJHaaKU
nporpamm

24

CH0XHOCTh BEIYUCIICHUI

25

[Touck  mpocThIX yHWcen B
3aJJaHHOM Jara3oHe c
MOMOIIIBIO ANTOPUTMA «PEIIETO
OpaTtocheHay

26

[IpakTuyeckas paboTa 1mo Teme
"[lonck mpocTBIX 4ucen B
3aJJaHHOM Juana3oHe”

27

MHoropa3psiiHbI€ LIeIble YUCIa,




3a]auu JJIMHHOM apu(pMeTHKN

28

[IpakTuyeckas paboTa mo Teme
"Peanuzanus  BBIYUCIICEHUH C
MHOTOpa3psIHbIMH yuciaMu'

29

CnoBapu (acconaTUBHBIE
MacCHBBI, 0TOOpaskeHus ). XoII-
TaOJIHIIBL. [TocTpoenue

as1(haBUTHO-9AaCTOTHOTO CIIOBaps
IS 33JTAHHOT'O TEKCTa

30

[IpakTuyeckas paboTa mo Teme
"I[Toctpoenue angaBUTHO-
YaCTOTHOTO cioBaps JUTSt
3aJaHHOro Tekcra"

31

Amnanus TEKCTa Ha
€CTECTBEHHOM SI3BIKE.
Brineneuue

IOCJIENOBATENLHOCTEN o
mabJioHy. Perynsipusie

BbBIPAXCHH. YacTOTHBIN aHAIN3

32

[IpakTnueckast pabora 1no teme
"Auxanu3 TEKCTa Ha
€CTECTBEHHOM SI3bIKE"

33

Crexku. AHaIM3 NPaBUILHOCTU
CKOOOYHOI'O BBIPAKEHUS

34

Brruuciienue apupmeTHuecKoro
BBIpQKCHUS, 3allMCAaHHOTO B
nocThuKcHOU popme

35

[IpakTnueckast pabora mo teme
"Brrauciienue

apu(PMETHUYECKOTO BBIPAKEHUS,
3alIMCAaHHOTO B MOCT(HKCHOMN

dhopme"

36

Ouepenu. Hcnonws3zoBanue
ouepend  JUIS  BPEMEHHOTO
XPaHCHUA TaHHBIX

37

[IpakTuueckast pabora mo Teme
"Ucnons3oBanne ouepenu"”

38

Hepesbs. Peanuszanus nepesa c

MTOMOLUIBIO CCBUIOYHBIX
CTPYKTYP. JIBonuHbIE
(bunapHsbIe) JIEPEBBSL.

ITocTpoenue nepesa JUTS
3aJJaHHOTO  apU(PMETHYECKOTO
BBIPQ)KEHUS

39

[IpakTnueckast pabora mo teme
"Ucnonbs30BaHue N1€PEBLEB IS
BBIYUCIICHUS apU(PMETHIECKUX
BBIpAXKEHUI"

40

PexypcuBHbie aJTOPUTMBI
obxona nepesa. McnonszoBanue
CTeKka W odepenu s obxoma
JepeBa

41

PexypcuBHbie aJTOPUTMBI
obxona nepesa. Mcnonb3oBanue
CTeKka W odvepenu s obxoma
JepeBa




42

ANropuT™Mbl Ha rpagax.
[Toctpoenue MHHUMAJIBHOTO
OCTOBHOTO JIEPEBA B3BEIIEHHOTO
CBSI3HOT'O HEOPHEHTHPOBAHHOTO

rpada

43

O6xon rpada B rIyOHHY.
O6xox rpada B mupuny

44

KomnyecTBo pasnuyHbIX IIyTE
MEXy BEpIIMHAMHU
OpPUEHTUPOBAHHOTO
alMKJINYECKOro rpaga

45

Anroput™m JlefiKkcTphl.

46

[IpakTuyeckas paboTa mo Teme
"Beryucienue JUIAHBI
KpaTyajiuiero IyTd  MEXIy
BepmmHaMu Tpada (anroputm
JeiikcTpbr)”

47

AnroputMm @noiiga—Y opiamia

48

3anauu, peuaeMble ¢ TOMOLIBIO
JUHAMHAYECKOT O
MIPOrpaMMUPOBAHUS:
BBIYMCIICHUE PEKYpPCHUBHBIX

byHKIUH

49

[IpakTuyeckas pabora mo Teme
"Borunicnenue PEKYPCUBHBIX
byHKIUH C [IOMOIIBIO
JMHAMUYECKOTO
IIpOrpaMMUpoBaHus”

50

3agauu, pemaeMbpie ¢ TOMOIIbIO
JTMHAMUYECKOTO
MPOTPAMMHUPOBAHHUS:  TTOJCYET
KOJIMYECTBA BAPUAHTOB

51

[IpakTnueckast pabora mo teme
"IToacuér KOJINUECTBA
BapHaHTOB C MTOMOIIBIO
JMHAMHYECKOTO
IpOrpaMMUpoBaHus"

52

3ajauu, pemaeMble ¢ TOMOILBIO
JTMHAMHUYECKOTO
MIPOrPAMMUPOBAHUSA: 3aJaun
ONITHMM3AITIH

53

ITonsatue 0 napaaurmax
MIPOrpaMMHUPOBAHHUS. 0630p
SI36IKOB IIPOTrPAMMHUPOBAHUS

54

TToustue 00 00BEKTHO-
OpPUEHTUPOBAHHOM
IIPOrPaMMHUPOBAHUU

55

O0bexThI ¥ Ki1accsl. CBoiicTBa U
METOIbI OOLEKTOB

56

OOBEKTHO-OPHUEHTUPOBAHHBII
aHaIN3

57

[IpakTnueckast pabora mo teme
"Hcrons30Banue TOTOBBIX
KJIACCOB B Mporpamme"

58

Pa3pabotka  mporpamm Ha
OCHOBE 00BEKTHO-




OPHEHTUPOBAHHOTO MOAXO0AA

59

[IpakTnueckas pabota
"PazpaboTka MPOCTOM
MPOrPaMMBbI C UCTIOJIB30BAHUEM
KJIacCOB"

60

Nukancymsauus. I[Ipakruueckas
pabora mo Tteme '"Paspaborka
KJiacca, UCIIOJIBb3YIOLIETO
WHKAICYJISIHI"

0.5

61

HacnenoBanwue. Iomumopdusm

62

[IpakTuyeckas paboTa mo Teme
"PazpaboTka uepapxuu
KJIacCOB"

63

Cpensr  ObIcTpoOil  pa3pabOTKH
nporpamMm.  IIpoextupoBanue
uHTepdeiica moyup3oBarens

64

[IpoexTnpoBanue uHTEpdeiica
HOJIb30BATEIIsI

65

Wcnionbs3oBanue TOTOBBIX
YIPABISEMBIX JJIEMEHTOB TSt
MMOCTPOCHUS UHTEpPeiica

66

[IpakTnueckast pabora mo teme
"Pa3zpaboTka mporpammbl ¢
rpaduyeckuM uHTepdericom"

67

N3yuenue  BTOpOro  sA3bIKa
IIPOrpaMMHUPOBAHUS

68

N3yuenue  BTOpOro  sA3bIKa
IIPOrpaMMHUPOBAHUS

69

OTalbl KOMIIBIOTCPHO-
MaAaTEMaTH4ICCKOI' 0
MOJACIIMPOBAHU

70

Huckperuzanus npu
MaTeMaTH4ECKOM
MOJICIIMPOBAHUH HENPEPBIBHBIX
IIPOLIECCOB. MopenupoBanue
JIBAYKEHUS

71

[IpakTuueckast pabora mo Teme
"MopenupoBaHue JTBUKEHUS"

72

MopenupoBanue
OMOJIOrHYECKUX CHCTEM.
[IpakTuueckast pabora 1Mo Teme
"MopenupoBaHue
OMOJIOTHYECKUX cucTeM"

0.5

73

MareMaTuueckue MOACIIN B
9KOHOMHKE. BBIUHCINTEIIHFHBIE
OKCIICPUMCHTBI C MOACTIAMHA

74

BepositHOCTHBIE MOJIEIH.
[IpakTudeckas pabora 1Mo Teme
"IMuTaIIMOHHOE
MOJEIUPOBAHUE C TOMOIIBIO
Metosia Monrte-Kapio"

0.5

75

KommnbrorepHoe
MOJIETTUPOBaHUE CUCTEM
YIPABICHUS

76

O6paboTka pe3ynbTaToB
HKCIEPUMEHTA




7

Tabnuunsie (penAunoOHHEBIC)
0a3el JaHHBIX

78

[Touck, COPTUPOBKA u
¢unbTpanus AaHHBIX. 3aMpoChl
Ha BBIOOPKY JaHHBIX. 3apOChl C
rnapaMeTpamu.  Bpruucusiembie
T10JIs B 3a1pocax

79

[IpakTuyeckas paboTa mo Teme
"Pabota ¢ TOTOBOHW 0a3oi
IMaHHBIX"

80

MuoroTabau4YHbIE 0asel
JAHHBIX. THUIIBI CBSI3€M MEXIY
TaOiumamMyu. BHeENIHMA KIIOY.
LlenocTHOCTh 6a3bl JAHHEBIX

81

[IpakTnyeckas pabora Mo Teme
"PazpaboTka MHOTOTaOIMYHON
0a3el JaHHBIX"

82

3ampockl K MHOTOTaOJUYHBIM
0a3zaM JaHHBIX

83

[IpakTnueckast pabora 1no teme
"3ampockl K MHOTOTa0IMYHOM
0a3e naHHpIX"

84

SI3bIK YIpaBJICHUA  JaHHBIMHA

SQL

85

[IpakTnueckast pabora mo teme
"VrpaBieHue ~ JaHHBIMH  C
IMOMOIIBIO s3bIKa SQL"

86

Hepensinnonupie 6a3bl JTaHHBIX.
DKCIEPTHBIC CUCTEMBI

87

WuTepHeT-npuioxeHus

88

IlonssTME O  cepBepHOM U
KJIMEHTCKOM  4acTsax  caira.
TexHonorus «KIIUEHT —
cepBep», €€ JOCTOMHCTBA W
HEJIOCTATKU

89

OcHoBbI a361ka HTML

90

[IpakTnueckast pabora mo teme
"Co3maHne TEKCTOBOW  BeO-
CTpaHUIIBI"

91

OcHoBbI a361ka HTML

92

OcHoBoI a361ka HTML

[EEN

93

[IpakTnueckast pabora mno teme
"Co3nanue BEO-CTpaHUIIbI,
BKJIFOYAIOIIEN
MYJIbTUMEIUIHbIE 00BEKTHI
(puCyHKH, 3BYKOBbIE JaHHBIE,
BHJI€0)"

94

OCHOBBI ~ KaCKaJHBIX  TaOJIHII
cruneit (CSS)

95

[IpakTnueckast pabora mo teme
"OdopmiieHHe  CTpPaHUIBI  C
MTOMOIIIFI0  KacKaJIHBIX TaOJIHIl
cTrien”

96

Cuenapuu Ha s3bIKe JavaScript

97

Cuenapun Ha si3pike JavaScript




98

®opmbl Ha BeO-CTpaHHILIE

99

[IpakTrueckas pabora mo Teme
"O6paboTka TaHHBIX (hopM"

100

Pasmemenue Be0-CaiiTOB.
VYenyra xoctuHra.  3arpyska
(haiisioB Ha calT

101

Kanpuposanue. Hcnpasnenue
nepcnekTuBel.  ['mcrorpamma.
Koppeknus YPOBHE,
KOppEKLHS LBETA.
ObecrBeunBanme IBETHBIX
n300pakeHUI

102

BBon M300pakeHui c
UCIIOJIb30BAHUEM  PA3IMYHBIX
UG POBBIX YCTPOMCTB.
[TpakTnueckas pabora mo Teme
"Ob6paboTka U(PPOBBIX
dhoTorpadumii"”

0.5

103

Perymn. PaGorta ¢ obGmactamu.
OUIbTPHI. [IpakTuyeckas
pabora mo Teme '"Perymb
nudpoBbIx Gororpadumii"”

0.5

104

MHorocnoiiHble  1300pakeHus.
TekcroBbie cinou. Macka cios.
Kanansr. Coxpanenue
BBIIEJIEHHOM 00J1acTH

105

[IpakTnueckast pabora mo teme
"MHorocioitHbsie n300paxeHus"

106

ITonroToBka wiLIFOCTpanui JUis
Be0-CalTOB. [IpakTuueckas
pabora o TeMe
" AHUMUPOBaHHbIE
n300pakeHus "

0.5

107

Bekropnas rpaduka.
Bexropuzanus pacTpoBBIX
n300pakeHU I

108

[IpakTyeckas paboTa mo Teme
"BexTopHas rpaduka"

109

[IpyHIMIIBL ~ TIOCTPOEHUS U
pENAaKTUPOBAaHUS  TPEXMEPHBIX
Mojelen

110

[IpakTnueckast pabora mo teme
"Co3nanue IIPOCTBIX
TpEXMEPHBIX Mozenei"”

111

Cerounble Moaenu. Marepuasl

112

[IpakTuueckas pabora mo Teme
"CetouHble MOJETH"

113

MopaenupoBaHre  MCTOYHHKOB
ocpeleHus. Kamepsl

114

[IpakTnueckast pabora mo teme
"Pennepunr"

115

AnnutuBHble TexHonoruu (3D-
IIPUHTEPBHI)

116

[TonsaTne 0 BUPTYAJIBHON
peanbHOCTH U JIOINOJHEHHOHN
pEaJIbHOCTH




117 | PesepBHOE Bpems 1
118 | PesepBHOe Bpemst 1
119 | PesepBHOe Bpemst 1
120 | PesepBHOE Bpemst 1
121 | PesepBHOE Bpems 1
122 | PesepBHOE Bpems 1
123 | PesepBHOE Bpems 1
124 | PesepBHOE Bpems 1
125 | PesepBHOE Bpems 1
126 | PesepBHOE Bpems 1
127 | PeszepBHOE Bpemst 1
128 | PesepBHOE Bpemst 1
129 | PesepBHOE Bpemst 1
130 | PesepBHOE Bpemst 1
131 | PesepBHOE Bpems 1
132 | PesepBHOE Bpems 1
133 | PesepBHOE Bpems 1
134 | PesepBHOE Bpems 1
135 | PesepBHOE Bpems 1
136 | PesepBHOE Bpems 1
OBILIEE KOJIMYECTBO YACOB 136 0 36.5
110 ITPOTPAMME

ITPOBEPAEMBIE HA EI'S 110 HTHOOPMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHMA OCHOBHOMU OBPA3OBATEJIBHOU ITPOI'PAMMBI CPEJHET'O

OBLIEI'O OBPA30OBAHUSA
Kox
HIpoBepsIeMOro HpOBEpﬂeMble Tpeﬁonanunﬂ K NPeIMEeTHBIM pe3yJIbTaTaM OCBOCHMSA
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001ero 0Opa3oBaHus
TpedoBaHus
1. 3namw (nonumams)
[loHMMaHWEe OCHOBHBIX NPUHIMIIOB YCTPOHCTBA H  (PYHKIIMOHUPOBAHHS
COBPEMEHHBIX CTAllMOHAPHBIX M MOOMWJIBHBIX KOMIIBIOTEPOB; TEHAEHIUM
11 pa3BUTHS KOMIIBIOTEPHBIX TEXHOJIOTWH; BJaJieHUE HaBbIKaMH pabOThl ¢
OTEpAIlMOHHBIMH ~ CHCTEMaMHd ¥  OCHOBHBIMH  BHJaMU  [POTPAMMHOTO
oOecrieueHus 1S peleHus y9eOHbBIX 3a/1a4 110 BEIOpaHHOM CIIeIMaTU3aINH
12 Hamnume nmpencraBmeHwidt o  0a30BBIX  MPHUHNOWIAX  OPTaHM3alMU |
' (YHKIIMOHMPOBAHUS KOMITBIOTEPHBIX ceTel
13 [loHMMaHWEe OCHOBHBIX MPHHIMWIIOB JHUCKPETU3ALUU PA3JIMYHBIX BHJIOB
' uHpopMauu
[ToHnmanue 06a30BbIX aNTOPUTMOB OOPAaOOTKM YHCIOBOM M  TEKCTOBOM
nH(popManuu (3anMuch 4Mcen B MO3ULIMOHHONW CHCTEME CUHUCIIEHUS, NeIMMOCTh
14 LEJIBIX YHCell; HaXOXKACHHWE BCEX MPOCTHIX 4YHMCEN B 3aJaHHOM [HAara3oHe;
00paboTKa MHOTOPA3PAIHBIX IIEIBIX YHCEN, aHaJu3 CHUMBOJBHBIX CTPOK H
JPYTUX), AITOPUTMOB NIOUCKA U COPTUPOBKU
15 3HaHue (YHKIMOHAIBHBIE BO3MOXKHOCTH WHCTPYMEHTAJBHBIX CPEACTB Cpellbl
pa3paboTKu
16 Bnagenue ocHOBHBIMU CBEACHUSIMH O 0a3aX JAaHHBIX, UX CTPYKTYpE, CpeICTBax
CO3JIaHMsI ¥ PabOTHI C HUMHU
[ToHnMaHNe BO3MOXKHOCTEH W OrpPaHWYEHUN TEXHOJOTHH MCKYCCTBEHHOTO
17 UHTEJJIEKTa B  pa3IUYHbIX O0JIacTAX; HaJW4yhe MpeAcTaBlieHud o0
' UCIOJIb30BAHUU MH(OPMAITMOHHBIX TEXHOJIOTH B pa3IMYHBIX
npodeccuoHanbHbIX chepax
1.8 Brnanenne  TeOpeTMUECKMM  amlmapaToM, IO3BOJSIONIMM  OCYHIECTBISThH




IIPEICTAaBICHUE 3aJaHHOTO0 HATypaJbHOIO YHCJIA B pa3IUYHBIX CHUCTEMAax
CUMCIICHUS; BBIOJHATH NMPEOOPa30BaHMs JOTMYECKUX BBIPAKECHUHN, UCHONB3Ys
3aKOHBI aJIreOpbl JIOTUKHU; ONPENeNATh KpaTyallliii MyTh BO B3BEIIEHHOM Ipade
U KOJIMYECTBO IIyT€H MEXKIY BEpIIMHAMU OPUEHTHUPOBAHHOIO ALMKIMYECKOTO

rpada

Ymemo

2.1

VYMeHHe HCIO0b30BaTh KOMITBIOTEPHO-MAaTEeMaTHYECKUE MOJCIH JJIsl aHaIn3a
O0BEKTOB W MPOLECCOB: (HOPMYIUPOBATH II€NIb MOJICIUPOBAHUS, BBITOJIHATH
aHaJM3 pEe3yJabTAaTOB, IMOJYYEHHBIX B XOJ€ MOJCIUPOBAHUS; OIICHHUBAThH
aJICKBaTHOCTh MOJICIIM MOJICITUPYEMOMY OOBEKTY HIIH MPOLIECCY; MPEACTABIATh
pEe3yJIbTaThl MOJICTUPOBAHUS B HATJISTHOM BUJIC

2.2

YMeHue  KiIacCH(PUIMPOBATH  OCHOBHBIC  3aJauyd  aHaIM3a  JIAHHBIX
(mporno3upoBaHue, Kiaccuukaus, KiacTepusalusi, aHadu3 OTKIOHEHM);
MOHMMATh TIOCJICAOBATEIFHOCTh PELICHHUs 3aJad aHalu3a JaHHBIX: CcOOp
MEePBUYHBIX JAHHBIX, OYMCTKA M OIEHKAa KauecTBa JAHHBIX, BBHIOOp M (WJH)
MOCTPOCHHE MOJeNH, MpeoOpa3oBaHUE JTaHHBIX, BU3YyAIM3AlMs JaHHBIX,
WHTEpIpeTaIHsl pe3yJIbTaTOB

2.3

YMmenue ompenensiath MH(GOPMAMOHHBIA O0BEM TEKCTOBBIX, IpaQHUUecKUx u
3BYKOBBIX [IaHHBIX MpPU 33JaHHBIX TapaMeTpax JUCKPETU3AIHNH. YMEHHUE
ONpENEATh CPEIHIOI CKOPOCTh MEpeayd JAaHHBIX, OLEHUBATh H3MEHEHHE
BPEMCHH Tepe/laydl NPH W3MEHEHWU HH(POPMAIMOHHOTO 00BEMA MaHHBIX W
XapaKTEPUCTUK KaHaJla CBSI3U

2.4

2.5

YMeHue cTpouTh KoJ, 00eCredrBaroIiii HAUMEHBITYI0O BO3MOXKHYIO CPEIHIOK
JUTMHY COOOIICHWSI IIPU U3BECTHOM YacTOTE CHMBOJIOB

YMeHue uCHoiap30BaTh MPU PEIICHUM 33/1a4 CBOWCTBA MO3UIMOHHOM 3aIlUCH
YUCeN, AITOPUTMbl IMOCTPOEHHUS 3alMCH 4YUCia B MO3UIMOHHOM CHCTEME
CUMCJIEHUS C 3aJaHHBIM OCHOBAHMEM M TIOCTPOCHHMS 4YHCIA 10 CTPOKE,
coJepxKalllel 3amuch 3TOr0 YUCiIa B TMO3ULUUOHHOM CHUCTEME CUHUCIEHUS C
3a/IaHHBIM OCHOBAaHUEM; YMEHHE BBIMIOJHATH apU(PMETUUYECKUE ONEpali B
MMO3ULIMOHHBIX CUCTEMaX CUUCIECHUS

2.6

2.7

2.8

YMeHHe  CTpOUTh  JIOTMYECKOE  BBIPAKEHHE B JU3BIOHKTUBHOM U
KOHBIOHKTUBHOM HOpPMaJbHBIX (popMax Mo 3aJaHHOM TabiauIle MCTUHHOCTH;
UCClIeIoBaTh 00JIaCTh UCTUHHOCTHU BBICKA3bIBAHUS, COJEPKAIIETO IEPEMEHHBIE;
peniaTh HECJIOXKHBIE JIOTHYECKUE YPAaBHEHHUS

YMeHue pemath anrOpUTMHYECKHE 3aJaud, CBA3aHHBIE C aHANU30M TpadoB
(3a7auu  TOCTPOEHHS ONTHUMAIbHOTO TYTH MEXIy BepIIMHaMH Tpada,
OTpeAeNieHUs]  KONWYEeCTBA  PA3NIMYHBIX  MyTed  MeXAy  BeplIIMHAMU
OPUEHTUPOBAHHOTO AIUKINYECKOTO rpada)

YMeHHE HCIIONB30BaTh ACPEBbS NPHU aHAIU3E€ W IIOCTPOCHUU KOJOB M JUIA
NpeJCTaBIeHUs apu(METUUYECKUX BBIPAKECHUHN, IPU pEIIeHUH 3a7ay MOUCKA U
COPTUPOBKHM; YMEHHE CTPOMUTH JEPEBO WIPHl MO 3aJaHHOMY aJIrOPUTMY;
pa3pabaTbIBaTh 1 0OOCHOBBIBATh BBIMIPHIIIHYIO CTPATETUIO UTPHI

2.9

2.10

YMeHre aHaJIM3UPOBaTh AITOPUTMBI C MCIIOJIB30BAaHUEM TaOJHUI] TPACCUPOBKH;
onpenensaTh 0€3 HUCHOJb30BaHUS KOMIBIOTEpA PpEe3YNbTAaThl BBIIOJHEHUS
HECJIOKHBIX IPOTpaMM, BKJIIOYAIOIIMX IUKJIbI, BETBJICHHUS U IOANPOIPAMMEL,
IIPY 33JIaHHBIX UCXOJHBIX JTAHHBIX

YMeHue omnpeaensiTh CI0XKHOCTh HM3Y4aeMbIX B Kypce 0a30BBIX alrOpUTMOB
(cymMMHpOBaHME »HIIEMEHTOB MAacCHBa, COPTHPOBKa MaccuBa, IepebOpHbIE
QITOPUTMBL, JIBOMYHBI MOMCK) M MNPUBOAUTH HIPUMEPHl HECKOJIbKUX
JITOPUTMOB Pa3HOU CIIOKHOCTU JUIsl pELIEHUs] OAHOU 3a1a4u

2.11

Brnagenue yHUBEpPCAIBbHBIM S3BIKOM TPOTPAMMHUPOBAHUSI BBICOKOTO YpPOBHS
(ITackanb, Python, Java, C++, C#), mpeactaBieHHsIMHA O 0a30BBIX THIIAX JTaHHBIX
U CTPYKTypax JaHHBIX; yMEHHE HCIOJIb30BaTh OCHOBHBIE YIIPABISIOIINE
KOHCTPYKIIMW; YMEHHE OCYIISCTBIISTh aHAIHM3 MPEIOKESHHON IMPOrpamMMBbl:




ONIPEAETSATh PE3yNbTaThl pabOTBl MPOTPaMMBbl TPH  33JaHHBIX HCXOJHBIX
JAHHBIX; ONpPENENATh, NMPH KAKMX HCXOTHBIX JaHHBIX BO3MOXKHO IIOJyu€HHE
YKa3aHHBIX PE3yJbTAaTOB; BBUIBIATH JaHHBIC, KOTOPbIE MOTYT HPUBECTH K
omnOke B paboTe mporpamMmsbl; GopMyIupoBaTh MPEIOKEHUS 110 YIYUIICHHUIO
IPOrPaMMHOTO Ko/

YMeHHe  peanu3oBbIBATH  HA  BBIOPAHHOM I M3YYCHHS  SI3BIKE
nporpammupoBanus Beicokoro ypoBHs (Ilackane, Python, Java, C++, C#)
THUTIOBBIC AJTOPUTMBI OOpPAaOOTKH YHCEN, YMCIOBBIX ITOCIEIOBATEILHOCTEH W
MAacCHBOB: MPEJICTaBICHUE 4YKCIa B BUIEC HaOOpa MPOCTBIX COMHOMKHUTEIICH;
HaxO0XXJICHHEe MaKCHMaJbHOW (MUHMMAaJIbHOW) IHU(PBI HATypaJbHOTO YHCIIA,
3alMCaHHOTO B CHCTEME CUMCICHHS C OCHOBAaHMEM, HE MpeBbimaromum 10;
BBIYHMCIICHHE O0OOIIEHHBIX XapaKTEPUCTHK AJIEMEHTOB MAaCcCHBa WJIM YHCIOBOM
MOCIIEI0BATEILHOCTH (CYMMBI, TPOHW3BEICHUS CPEAHEr0 apu(MeTHIECKOro,

2.12 MHHHMMAJBHOIO M MaKCHMAaJIBHOIO 3JIEMEHTOB, KOJIMYECTBA DJIEMEHTOB,
YIOBJIETBOPSIIOIIMX 3a/IaHHOMY YCIIOBUIO); COPTUPOBKY 3JEMEHTOB MAaCCHBA;
YMEHHE HCIIOJb30BaTh B IpOTpaMMax JaHHBIC PA3JIMYHBIX THIIOB C y4ETOM
OTpaHMYCHUN Ha JMANa30H UX BO3MOXHBIX 3HAYEHUU, TMPUMEHSATH MPHU
pelleHnr 3aJad CTPYKTYpPhl JaHHBIX (CHUCKH, CJIOBapH, CTEKH, OdYepei,
JIepeBbsi); TPHUMEHSTH CTaHJAPTHBIE M COOCTBEHHBIC MOANPOTPAMMBI IS
00pabOTKH YHCIIOBBIX JIaHHBIX M CHMBOJIBHBIX CTpPOK; MCIIOJb30BaTh IIPH
pa3paboTke mporpaMMm OHOJMOTEKH TOIIPOrpaMM; YMEHHE HCIIOIb30BaTh
CpeJICTBa OTJIAJIKU IIPOrPaMM B CpeJie TPOrpaMMHUPOBAHUS

YMeHue UCTONb30BaTh 3JIEKTPOHHbIE TAOIMIIbI JUIS aHAJIN3a, IPEACTaBICHUS U
00pabOTKM JaHHBIX (BKJIFOYAsi BHIOOP ONTUMAIBHOTO PEIICHUs, MOA00p JTUHUA

213 TpeH[a, pelIeHue 3a/1a4 IPOTHO3UPOBAHNA); YMEHHUE HCII0JIb30BaTh TaOIUYHbIE
(pensimoHHbIe) 0a3bl TAaHHBIX U CIIPABOYHBIE CHCTEMBI
YMeHHe OpraHu30BbIBaTh JIMYHOE HMH(POPMALMOHHOE IMPOCTPAHCTBO C
214 WCTIOJIB30BAHUEM DA3IUYHBIX CPEICTB IH(PPOBBIX TEXHOJIOTWH; MMOHUMaHHE

BO3MOYKHOCTEH IM(POBBIX CEPBUCOB TOCYIAPCTBEHHBIX YCIYT, HH(PPOBBIX
00pa3oBaTEeIbHBIX CEPBHUCOB

INEPEYEHD 2JIEMEHTOB COAEPKXAHMUS, ITPOBEPAEMBIX HA EI'D 110
NHP®OPMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 [udposast rpaMOTHOCTH

OCHOBHBbIE TEHJIEHIIUU Pa3BUTHsI KOMIIBIOTEPHBIX TexHoJorui. [lapannensbHbie

1.1  Bbiuucnenus. MHorompoueccopHsle cucTeMsbl. PacnipeienéHHble BEIYHUCIUTENbHbIE
CUCTEMBI 1 00paboTKa OOJIBIIUX JAaHHBIX
[IpyHIMIBI TOCTPOEHUS M anapaTHble KOMIIOHEHThI KOMIBIOTEPHBIX ceTell. CeTeBble
nporokoinbl. Cerb UHTepHET. Anpecarus B cetu MuTepHer. [Ipotokonsr creka TCP/IP.
Cucrema noMeHHBIX HMEH. Pasnenenue IP-cetm Ha mojaceTH ¢ HOMOIILI0 MAacoOK
nojaceren

1.2

QaitnoBast cucrema. [louck B QaitoBoit cucteme. I[lpuHUMIBI pa3MenieHus u
1.3  wumeHoBanus (aiioB B goiaroBpeMeHHON mnamsTH. LlabmoHbl Ui ONMMCAaHUS TPYIMI

(aiinon

14 CkopocTh mepefaun JaHHbIX. 3aBUCHMOCTh BpPEMEHH Iepelayd OT MH(OPMAIMOHHOTO
00BEMa TAaHHBIX U XapaKTEPUCTUK KaHaJa CBSI3U

15 [Mudposanmne nanupix. CUMMeTpUYHbIE U HecuMMeTpuuHble mHdpLL. [udpsr mpocroit

3amensbl. [udp Hezaps. [ludp Buxenepa. Aaroputm mudpoBanus RSA

Konpl, mo3Bomsitonue OOHApYXKMBaTh M HCHPABIATH OIMUOKH, BO3HUKAIOIIUE TIPHU
1.6 nepenavye gaHHbIX. PaccTtosnue Xammunra. KogupoBanue ¢ moBropernnem 6utoB. Kossr
X3MMHUHTA

2 Teopernueckrne 0CHOBbI UH(POPMATUKHI




2.1

JlBonuHoe KoaupoBaHue. PaBHOMEpHBIE M HEpaBHOMEpPHbIE KOJbl. JlekoaupoBaHue
COOOIICHNH, 3alMCaHHBIX C TOMOIIBIO HEPAaBHOMEPHBIX KOAOB. YcioBue @DaHo.
[TocTpoeHne 0AHO3HAYHO JEKOJUPYEMBIX KOJIOB € IIOMOIIBIO AepeBa

2.2

2.3

Teopernueckne moAaxoasl K OLEHKE KOJIMYecTBa HMH(popMaruu. EauHumbel m3mepeHus
Ko4yecTBa MHPOpMaUuu. AJ(aBUTHBIA MOAXOA K OLIEHKE KOJIWYeCTBA MH(OpMAIUH.
3akoH amgmutuBHOCTH MHpOpMarmu. Popmyna Xaprm. MHbopmanus u BEpOSITHOCTb.
®opmyina [llenHona

Cucrembl cuucienusi. Pa3BépHyras 3anuch LENbIX U JPOOHBIX YUCEN B MO3ULUOHHOMN
cucreme cuucieHud. CBOMCTBa MO3ULIMOHHOW 3alMCH YHWCIA: KOJIWYeCTBO LUdp B
3aMuCcH, MPU3HAK JEIMMOCTA YKC]IA HAa OCHOBAHME CHUCTEMBbI CUHUCICHHS. AJTOPUTM
nepeBoJa LEeNOoro yucia U3 P-U4HON CUCTEMBl CUHMCIEHUS B JECATUYHYIO. AJTOPUTM
nepeBoJia KOHEYHOW P-u4yHON IpoOu B ACCATUYHYIO. AJITOPUTM MEPEBOA EIOr0 YUCIIa
U3 IECATUYHON cUCTeMbl curciieHus: B P-uunyro. [lepeBoa koHeuHOM necATUYHON qpodu
B P-uunyro. J[BonuHasi, BOCbMEpUYHAs W IIECTHALATEPUYHAS CHUCTEMBbI CUUCIICHUS,
CBSI3b MEXKIY HUMH. ApudMeTH4YecKre Onepalruy B O3UIIMOHHBIX CUCTEMAaX CUHCICHHUS

2.4

TpOI/I‘-IHaSI YpaBHOBCUICHHAA CHCTCMaAa CUHCJIICHUA. I[BOI/I‘-IHO-IIGCSITI/I‘-IHEUI cucreMma
CUMCIICHUA

2.5

KomupoBanue TtekcroB. Komupoka ASCIl. OnpnobGalitHeie komupoBku. CraHmapt
UNICODE. Komuposka UTF-8. Omnpenenenne nHHOpMAIMOHHOTO 00bEMa TEKCTOBBIX
COOOIIIEHU

2.6

2.7

2.8

KoaupoBanue nzobpaxenunii. Ouenka nuHGopMannoHHOro 00béMa rpaguuecKux JaHHbBIX
MPU 33JlaHHBIX pa3pelIeHud W TIIyOMHE KOAMpPOBaHMs IBeTa. l[BeToBBIE MoOIEH.
KoaupoBanue 3Byka. Ouenka wuHpopMannoHHOro 00BEMA 3BYKOBBIX HaHHBIX IPH
3a/IaHHBIX YaCTOTE AUCKPETU3ALNU U PA3PSATHOCTH KOJTUPOBAHUS

Anrebpa noruxu. [lonarue BbIcKa3biBaHUsA. BbickaspiBaTenbHBIE (OPMBI (IIPEIUKATHI).
KBaHTOpBI CyI1€CTBOBaHUS U BCEOOLTHOCTH.

Jlornuyeckue omepauuu. Tabmuipl uctuHHOCTH. Jlormueckue BeipaxkeHus. Jlormueckue
TOKJIeCTBa. Jlornyeckue onepanuy 1 onepanuy HaJ MHOKECTBAMM.

3aKoHBI anredpsl JOTMKH. JKBHBAJCHTHBIE MPEOOpPa30BaHUs JOTMUYECKHX BBIPAKECHUI.
Jlornueckue ypaBHEHHUsS U CUCTEMBI YPaBHEHMIA.

Jlornueckue GyHKIUU. 3aBUCUMOCTh KOJIMYECTBA BO3ZMOXKHBIX JIOTHUECKUX (YHKIUI OT
KOJIM4YECTBA apIyMEHTOB.

Kanonunueckue Gpopmbl JOrMUECKUX BhIPAKEHUN

COBepIHGHHI)IG JAU3BIOHKTUBHBIC KOHBIOHKTHBHBIC HOPMAJIbHBIC (1)OpMI>I, AJITOPUTMBI UX
IOCTPOCHUA 11O T36J'II/II_IC HUCTHUHHOCTHU

2.9

2.10

Jlornueckue 31eMeHTHI B cocTaBe KommnbioTepa. Tpurrep. Cymmarop. MHOropa3psHblii
cymmarop. IloctpoeHne cxeM Ha JIOTMYECKUX DJIEMEHTaX IO 3aJaHHOMY JIOTUYECKOMY
BBIPAKEHUIO. 3aIIMCh JIOTMUECKOT0 BBIPAXKEHMSI 110 JIOTUYECKOM cxeme

Mopenu wu wmoaenupoBanue. llenmn MopenupoBanusa. AJEKBATHOCTH  MOJIETH
MOJIETTUpYEMOMY O0BEKTY WM npoteccy. DopManu3aius IpUKIaIHbIX 3a/1a4.
[IpencraBieHre pe3yynbTaTOB MOJCIHPOBAHUS B BHJE, yAOOHOM JUIS BOCHPHSTHS
yenoBekoM. ['paduueckoe npeacraBneHue NaHHBIX (CXEMBbI, TAOIUIIBI, TpadUKH).
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2.12

[IpencraBnenue LenbIX YUCEN B NaMATH KOMIbioTepa. OrpaHMYEHHOCTh Avana3oHa
yuceql MPHU OTPAHUYEHUM KOJIMYECTBA pa3psAnoB. llepenonHeHue pa3psIHONW CETKH.
Be33HakoBble M 3HAKOBBIC JAaHHBbIC. 3HAKOBBIM OWT. JIBOMYHBIN TOMOIHHUTEIBHBIA KO
OTPHUIATETbHBIX YUCEN.

[ToGuToBBIE NOrMYeckue omepanuu. Jlormueckuil, apupmMeTHyecKHii M IUKINYECKUN
casury. [lIudposanue ¢ momoIpo MOOUTOBOI oreparuu «uckodaromee NI »

Hpe)ICTaBJ'IeHI/Ie BCIICCTBCHHBLIX YHUCCII B IMaMATH KOMIIBIOTEPA. 3Haqamaﬂ qaCcTh H
MopAHIOK YHucia. I[I/IaHa3OH 3HAYEHHUI BCIICCTBCHHBIX YHCCII. HpO6HCMBI XPaHCHUSA
BCIICCTBCHHBIX YUCCII, CBA3AHHBIC C OTPAHUYCHUCM KOJIMYECTBA pa3pAd0B. Bremonuenue
onepaumi C BCIICCTBCHHBIMHU YHCJIaMH, HAKOIIJICHUC OIIMOOK IMIPU BBIYUCIICHUAX

2.13

I'padbl. OcHoBHBIE MoHATUSA. Buasl rpagos. Onucanue rpadoB ¢ MOMOILBIO MaTPHIL
CMEKHOCTH, BECOBBIX MaTpHII, CIIUCKOB CMEKHOCTH. PellleHne anropuTMUYecKux 3ajad,




CBSI3aHHBIX C aHATU30M rpadoB (MOCTPOCHHE ONTHMAIBHOTO MYTH MEXIY BEpIIMHAMHU
rpada, ompeneneHHEe  KOMUYECTBA  PA3IMYHBIX OyTeH  MEXAy  BepIIMHAMH
OPUEHTUPOBAHHOTO AIUKINYECKOTO rpada)

2.14

JlepeBnsi. bunapuoe aepeBo. JlepeBns moucka. CiocoOsl 00xoza aepena. [Ipeacrasienue
apu(MeTHYECKNX BbIpaXXEHUH B BHJE epeBa. Vcnonb3oBanue rpad)oB U JIEpEBLEB MPU
ONHMCAaHUU O0BEKTOB U MPOLIECCOB OKPYKAIOIIET0 MUPa

2.15

JlMcKpeTHble WIpbl ABYX HUIPOKOB C MoiHOM wuHpopMmanueit. Iloctpoenue nepesa
nepebopa BapuaHTOB, OMMCAHUE CTPATETHH UTPHI B TAOIWYHON (hopMme. BeIMrphIiHbie 1
[IPOUTPBILIHBIE TO3ULUU. BBIMTPBIIIHBIE CTPATETUH

2.16

CpenctBa HCKYCCTBEHHOTO HWHTEIEKTa. MaeHTUdUKalus M TOUCK H300pa)KeHHI,
pacrno3HaBaHue Jul. Vcrmonb3oBaHME METOJOB MCKYCCTBEHHOTO HMHTEIUIEKTa B
oOyyaromux cuctemax. lcrmonp30BaHHE METOJO0B MCKYCCTBEHHOI'O HWHTEIUIEKTAa B
pobororexuuke. MiaTepHer Bemeli. HeliponHsie cetn

AJTOpPUTMBI U IPOTPAMMUPOBAHHE

3.1

3.2

3.3

3.4

3.5

3.6

3.7

dopmanuzaius NoHATHS anroputMa. MammHa TelopvHTa Kak yHUBEpCaIbHAs MOJEIb
BBIYUCIIEHUIN

OneHka cI0KHOCTU BbluMCiIeHUN. Bpems paboTel 1 00BEM HCIIONB3yeMOM MaMsTH, UX
3aBUCHUMOCTb OT pa3Mepa HMCXOOHBIX NaHHBIX. OLEHKa acCUMITOTHYECKON CIIOKHOCTH
QITOPUTMOB. AJTOPUTMBI TOJMHOMUAIBHOW CHOXHOCTU. llepebopHbIE anropuTMBI.
[Ipumepsl pa3auYHbIX aITOPUTMOB PELICHHs OAHOM 3a7a4i, KOTOPbIE UMEIOT Pa3InYHYIO
CIIO)KHOCTh

Omnpenenenrne BO3MOXHBIX PE3yIbTATOB paOOTHl MPOCTEUIINX AJTOPUTMOB YIIPABICHUS
UCIIOJIHUTEJIAMA W BBIYUCIMTEIBHBIX aNropuTMOB. OmpenesieHne UCXOAHBIX JaHHBIX,
IIPU KOTOPBIX aJITOPUTM MOXKET J1aTh TpeOyeMblil pe3yibTatT

Anroput™Mbl 00pabOTKH HATYpAJIbHBIX YHCEI, 3alMCAHHBIX B TO3MIMOHHBIX CHCTEMAax
CUMCIIEHUS: pa30MeHHe 3alMCH YUClla Ha OTJesIbHble HU(PBI, HAXOXKICHUE CYMMbI U
pou3BeACHUs (P, HAXOKICHHE MAKCUMAITbHON (MUHUMAIIbHOW) U PHI.
IIpencraBnenue yncia B BujAe HaOopa MPOCTBIX COMHOMKUTENEH. ANTropuT™M OBICTPOTO
BO3BEICHUs B cTeneHb. IToMCK MpOCTBIX 4yMCeNn B 3aJaHHOM JAMAaNla30HE C IOMOIbIO
aNIropuTMa «penieto DpatocheHar

MHoropa3psiiHbI€ LeNIbIe YUCIIa, 3aJa41 JUIMHHON apudMeTHKN

S3pik  mporpammupoBanus (Ilackams, Python, Java, C++, C#). Tumbl maHHBIX:
LIEJIOYHMCIICHHBIE, BEIIECTBEHHBIE, CHUMBOJIbHBIE, Jlornueckue. BerBnenus. CioxHble
ycnoBus. Llukiel ¢ ycnouem. LIMKIIbI 110 IEPEMEHHOM.

OO6paboTka JaHHBIX, XpaHALMXcs B (aiinax. TekcToBble U qBoMYHbIE (haiinbl. PDaitnoBble
nepeMeHHsble ((aiinoBble ykazaTenn). Urenue u3 Qaiina. 3anuce B Qaiii.

Paz6uenue 3agaun Ha noazanaqu. IlognporpaMmel (mpoueayps! U QyHKIHN).
Hcnonb30BaHue cTaHIapTHON OMOIMOTEKH S3bIKa IPOIPaMMHUPOBaHUS

Pexypcus. PekypcuBHble mnponenypbl u ¢yHkiuu. Mcnonb3oBaHue creka Juid
OpraHU3alyK PEKYPCUBHBIX BBI30BOB

3.8

3.9

Yucnennsle MeTobl. TouHOe U MpUOMMKEHHOE pelieHus 3a1aun. YucaeHHoe pelieHue
YpaBHEHUH € MOMOIIBIO 1T0A00pa napamerpa. UnucieHHbIe METObI PEIIEHNS YPAaBHEHUMN:
MeToj mepedopa, METOJ IOJIOBUHHOTO jeneHus. IIpubnmkEéHHOE BBIUMCIEHUE IIHH
KpUBBbIX. Bpluncienue miomaneid QuUryp ¢ MOMOIIBIO YHCIEHHBIX METOAOB (METOA
NPSIMOYTOJIBHUKOB, MeTO Tpanenuii). [Touck Mmakcumyma (MUHUMYMa) (GYHKIIMU OJHOM
MIEPEeMEHHOI METO10M MOJIOBUHHOTO JIEJIEHUS

OO6paboTka CHUMBOJBHBIX JAaHHBIX. BcTpoeHHble (YHKIMH S3bIKa MPOrPaMMUPOBAHUS
JUis 00pabOTKM CHUMBOJIBHBIX CTPOK. AJITOPUTMBI OOpaOOTKH CUMBOJIBHBIX CTpPOK:
MOJICUET KOJIMYECTBA IMOSBICHUN CHMBOJA B CTPOKE, pa30MEHHE CTPOKH Ha CJIOBa I10
MpOOEIBbHBIM CHUMBOJIaM, IOUCK MOACTPOKH BHYTPU AAHHOM CTPOKH, 3aMEHA HallIeHHOM
MOJICTPOKM Ha JpYrylo CTpoky. ['eHepauus Bcex CIOB B HEKOTOpPOM aii(haBuTe,
YIOBJIETBOPSIOLINX 33aJaHHBIM orpaHuyeHusM. [Ipeobpa3oBaHue uncia B CUMBOJIBHYIO
CTPOKY M 00paTHO

3.10

MaccuBbsl U IOCIEAOBATEILHOCTH YMCell. BrlumcieHue 0606H_IéHHLIX XapaKTCPHUCTHUK




3.11

AJIEMEHTOB MaccHBa WM YHCIOBOW IOCIIEOBATEIbHOCTH (CYMMBI, IpPOU3BENIEHUS,
cpeaHero apu(pMeTHIecKoro, MUHUMaIbHOTO U MAaKCUMAILHOTO 3JIEMEHTOB, KOJINYECTBA
AJIEMEHTOB, YJIOBJIETBOPSIONIUX 3aJaHHOMY YCJIOBHIO). JIMHEHHBIN TOWCK 3aJaHHOTO
3HA4YeHUsT B MaccuBe. AJTOPUTMBI pabOThI C JIEMEHTaMH MacCuBa C OIHOKPATHBIM
nmpocMoTpoM MaccuBa. CopTHpOBKa OJHOMEPHOTO MaccuBa. IIpocTeie MeTOJIbI
COPTUPOBKM (METOJ Iy3bIpbKa, METOJ BbIOOpa, COPTUpPOBKa BcraBkamu). COpTHpOBKa
cnusinieM. beicTpast coptupoBka MaccuBa (amroputM QuickSort). J[BoudHbli TOUCK B
OTCOPTHPOBAHHOM MacCHUBE

JIByMepHBIE MacCHBBI (MaTpHLbl). AJNTOPUTMBI O0OpaOOTKH JIBYMEPHBIX MAaCCHBOB:
3aIl0JIHEHUE IBYMEPHOI'0 YHCIOBOIO MAacCHBa IO 3a/1aHHBIM IIPaBUJIaM, ITOMCK AJIEMEHTa
B JIBYMEPHOM MAaCCHBE, BBIYMCICHHE MAaKCUMyMa (MHHUMYMa) U CYMMBbI 3JEMEHTOB
JBYMEPHOI'0 MacCHBa, NEPECTAHOBKA CTPOK U CTOJIOLOB JBYMEPHOTO MacCUBa

3.12

3.13

CnoBapn (accolMaTHBHBIE MAacCHUBBL, OTOOpaxkeHus). Xomi-rabmuuel. [locTpoenue
anaBUTHO-4aCTOTHOT'O CJIOBAPSI JJIS 3aJaHHOT'O TEKCTa

Crexkn.  AHanM3  NPaBWIBHOCTH  CKOOOYHOTO  BBIpaXEHHUS.  Brumcnenne
apu(METHYECKOTO BBIPa)KEHUS, 3alIMCAaHHOTO B MOCT(HUKCHOM (hopme.

Ouepenu. Vicnionp3oBanue ouepean sl BDeMEHHOTO XpaHEeHUS! TaHHBIX

3.14

Anroputmel Ha rpadax. [locTtpoeHne MUHHUMAaIBLHOTO OCTOBHOTO J€peBa B3BEIIEHHOTO
CBSA3HOI'O HeopueHTHpoBaHHOro rpada. KommdecTBo pa3inyHbIXx MyTed Mexay
BEpIIMHAMU OPUEHTHUPOBAHHOTO allUKInYeckoro rpada. Anroputm JledKkcTpsl

3.15

3.16

JlepeBbsi. Peanmuszanms 1epeBa ¢ TOMOINBIO  CCBUIOYHBIX CTPYKTYp. JIBOWMYHBIE
(ounapubie) gepeBbs. [locTpoeHue JepeBa Ui 33JaHHOTO  apU(pMETHYECKOTO
BBIPOKCHUSA. PEKypCHBHBIC alrOpPUTMbI 00x01a nepeBa. lcmonb3oBaHHWE CTeKa W
ouepeu s 00Xo/a aepena

JluHaMU4ecKoe MPOrpaMMHPOBAHHE KaK METOJ pEIICHHS 3a1a4 ¢ COXpaHCHHEM
MPOMEKYTOUHBIX PE3YJIbTATOB. 3allaud, pellacMble C IOMOIIbIO JJHMHAMHUYECKOTO
NPOrPaMMUPOBAHUS: BBIYUCICHHE PEKYPCHUBHBIX (DYHKIUH, TMMOACYET KOIMYECTBA
BapUaAHTOB, 33/1a4M ONTHMHU3AI[HH

3.17

[TonstTre 00 0OOBEKTHO-OPHUEHTUPOBAHHOM IMpOorpaMMUpoBaHUU. OOBEKThI M KJIACCHI.
CgoiictBa u MeTOAbl 00BEKTOB. OOBEKTHO-OPHUEHTHUPOBAHHBIM aHanu3. Pa3paboTka
IporpaMM Ha OCHOBE OOBEKTHO-OPMEHTHPOBAHHOIO Moaxoja. MHkancynsus,
HacJel0BaHue, MoJIuMophusm

WHpopmannoHHbIE TEXHOJIOTHH

4.1

4.2

Anamu3  nmaHHbIX. OCHOBHBIE 33/laydl  aHalIM3a JaHHBIX:  [POTHO3HPOBAHHE,
KJaccupuKanus, KjiacTepusalus, aHaiu3 oTkiIoHeHui. [locnenoBaTenbHOCTh pelieHus
3a/la4 aHalu3a JaHHBIX: COOp MEePBUYHBIX JAHHBIX, OYUCTKA U OI[EHKA KauecTBa JaHHBIX,
BBIOOp W (WJIM) MOCTPOCHHE MOJIEIH, MpeoOpa3oBaHne JAaHHBIX, BU3yalu3alus JaHHBIX,
UHTeprpeTanust pe3ynapTaToB. l[Iporpammubie cpenctBa u  MHTepHET-cepBUCHI IS
00paboOTKH U MpeIcTaBlIeHUs JaHHbIX. bonbiue qanapie. MammHHOE 00yUYeHne

AHanM3 JaHHBIX C TIOMOIIBIO BJIEKTPOHHBIX TaOMWIl. BbIYKMCIIEHHE CyMMBI, CpPEIHETO
apudmeTnyeckoro, HaubOIbIIEro (HAUMEHBIIEr0) 3HA4YeHHs auarna3oHa. BeruucieHnue
kod(pduimenTa KOppensIuu  JIBYX PSAIOB JaHHBIX. [locTpoeHue cTONOUYATHIX,
TUHENYaThIX U KPYyroBuix auarpamM. [loctpoenue rpaduxos ¢pynkuwmii. [Togbop auHMH
TpeHJa, pPelIeHne 3aa4 MpOorHo3upoBaHus. Pemenne 3aqa4 onTUMHU3AIMNA ¢ TIOMOIIBIO
ANEKTPOHHBIX TAOJIHII

4.3

4.4

Jluckperuzanusi TpU MATEeMaTHUYECKOM MOJICTUPOBAHUU HEMPEPBIBHBIX MPOIIECCOB.
MoaenupoBanue JBHKCHUS. MoaenupoBanne OHOJIOTHYECKHUX CHCTEM.
MatemaTtuueckrue MOIeNTM B DKOHOMUKE. BBIUMCITUTENbHBIE YKCIEPUMEHTBI C MOJIEIISIMHU.
O6paboTka pe3yiabTaTOB OJKCIEpUMEHTa. MeToa HauMeHbITuX KBajapaToB. OreHka
YHCIIOBBIX IapaMeTPOB MOJAETUPYEMBIX OOBEKTOB M TMPOIECCOB. BoccTaHOBIeHHE
3aBUCHMOCTEH 110 pe3yIbTaTaM SKCIIEPUMEHTA

BepostHocTHbie Mozmenun. Mertoael Monte-Kapio. MMutanmonHoe MoaelInpOBaHUE.
CucreMbl MacCOBOTO 0OCITY>KUBaHUS

4.5

TaOnuunble (pensiuuoHHbIE) 0a3bl JaHHBIX. Tabiuia — MpeacTaBiIeHHE CBEIEHU 00




4.6

OJHOTHUIHEIX 00BekTax. Ilome, 3ammch. Kirou tabmunpl. Pabora ¢ roroBoii 0a3oi
JTaHHBIX. 3amoiiHeHue O0a3bl JaHHBIX. [loMCK, cOpTUpOBKa W (UIBTpAlUsS NaHHBIX.
3anpockl Ha BBIOOPKY JaHHBIX. 3ampochl C IMapaMeTpaMu. Beruucisiemple Mmois B
3amnpocax.

MHoroTtabinuunable 0a3bl TaHHBIX. THIBI CBA3€H MEXIy TaOiumamMu. BHEIIHHME KiTrod.
[{enocTHOCTB 0a3bl JaHHBIX. 3aNIPOCHI K MHOTOTAOIUYHBIM 0a3aM JaHHBIX

TekcroBbiii mporeccop. CpeacTBa MOMCKa M aBTO3aMEHBI B TEKCTOBOM IPOIIECCOPE.
CTpykTypupoBaHHbIE TEKCTOBble JOKyMeHThl. CHocku, ornasienue. [IpaBuna
IIUTUPOBAHUS KICTOYHUKOB U 0hopmieHus 6ubimuorpaduyeckux CCbUIOK




