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®enepanpHas paboyas mporpamMma mo ydeOHomy mnpeamery «MHpopmaTukay
(yrmyOnéHHBINH ypoBeHb) (MpeaMeTHas obmacTs «MaremaTika u nHpOpMaTuKay) (1anee
COOTBETCTBEHHO - IIporpaMMa 10 HHpOpMaTHKe, HHPOpPMATHKA) BKIKOYAET
NOSICHUTEIIbHYIO 3aIIUCKY, COJEpKaHUE 00yUeHUsl, IUIAHUPYEMBIE PE3YyIbTaThl OCBOCHUS
IPOrpaMMBbI 110 HHPOPMATHKE, TEMATUYECKOE [IJIAHUPOBAHHE

ConmepxaHue OO0y4YeHMs] PACKpPBIBAET  COJECP)KATEJIbHBIE JIMHUU, KOTOpBIE
peIaraloTcs JUisl 0053aTelNbHOIO M3YYEHMsI B Ka)JIOM KJIACCE Ha YPOBHE CPEIHETO
ob11ero oOpa3oBaHus.

[Tmanupyembie pe3ynbTaThl OCBOEHHUS MPOTpaMMbl MO HMH(POPMATHKE BKIHOYAIOT
JUYHOCTHBIE, METampeaMEeTHbIe pPe3yJbTaThl 3a BECh IMEPHOJ] OOYy4YEHHs Ha YpPOBHE
cpeaHero oOuiero oOpa3oBaHus, a TaKXKe MPEIMETHBIC TOCTUXKEHUSI 00y4aromerocs 3a
KaXKIbIN TO1 00y4YEeHHUS.

MMOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o uHdopmaTuke (YriIyOJ€HHBIH YpPOBEHb) HA YpPOBHE CpPEIHETrO
oOmrero obpazoBaHusi pa3paboTaHa Ha OCHOBE TpeOOBaHUN K pe3yJibTaTaM OCBOCHUS
OCHOBHOHl ~ 00pa3oBaTeibHOM  IpOrpaMMbl  cpeAHero  odmero  oOpa3oBaHMUs,
npencraBieHHbix B @I'OC COO, a Takxke ¢eaepanbHOil pabodeil mporpaMMbl
BOCITUTAHUSI.

[Iporpamma no uHpoOpMaTHUKe MAET MpPENCTaBIEHUE O IEJAX, OOIIeH CcTpaTeruu
0o0y4eHHs, BOCIIUTAHUS M Pa3BUTHS OOYydYaIOIIMXCA CPEACTBAMHU YYEOHOTO MpeameTa
«Uudopmatukay Ha yrmyOnEHHOM YpOBHE, YCTaHABIMBAET 00S3aTENBLHOE MPEIMETHOE
coJiepiKaHue, MPeaycMaTpUBaeT €ro CTPYKTYpHpOBaHHUE MO pa3zieliaM M TeMaM Kypca,
oTpesieNisieT paclpenesieHre ero Mo kiaccaMm (rogaM HM3ydeHus), NaéT TpUMepHOe
pacnpenenenre y4eOHbIX 4acoB M0 TEMATHYECKUM pas3feliaM Kypca U PeKOMEHIYEMYIO
(MpUMepHYI0) TIOCIEIOBATEIPHOCTh WX M3YYCHHS C YyYETOM MEXKIPEAMETHBIX M
BHYTPHUIIPEIMETHBIX CBS3€H, JIOTUKA Y4eOHOTO MpoIlecca, BO3PACTHBIX OCOOEHHOCTEH
0o0ydJaronmxcsl.

[Iporpamma 10 wWH(MOpPMATHKE OIpPEACNISIeT KOJIMYCCTBCHHBIE U KAYECTBEHHBIC
XapaKTEPUCTHKN y4eOHOTO Marepuaia JJisd KaXJA0ro roja U3y4eHHs, B TOM YHCIIE IS
COJIEpKATEIHPHOTO HATOJHEHUS Pa3HOTO BUJA KOHTPOJIS (MPOMEKYTOYHOU aTTECTAINH
00ydJaronmxcsi, BCEPOCCHUMCKUAX MPOBEPOUYHBIX PabdOT, TOCYAAPCTBEHHOW HMTOTOBOM
arrectaruu). I[Iporpamma mo wuH(OpPMATHUKE SBISIETCS OCHOBOW ISl COCTABJICHHMSI
aBTOPCKUX YYCOHBIX MpPOTpaMM W YYEOHHUKOB, IOYPOYHOTO IUIAHUPOBAHUSA Kypca
YUUTEJIEM.

NudopmaTuka B cpeiHeM o011eM 00pa30BaHUU OTPAXKAECT:

CYILIHOCTh MHPOPMATUKH KaK HAYYHOU AUCLUILIUHBI, U3yYarollel 3aKOHOMEPHOCTH
NpPOTeKaHUsI M BO3MOXHOCTH aBTOMAaTW3allMd HMHGOPMAIMOHHBIX IPOIECCOB B
pPa3TUYHBIX CUCTEMAX;



OCHOBHBIE 00J1aCTH MPUMEHEHUsI NHHOPMATHKH, MPEXKIAE BCEro UHPOPMaIIMOHHBIE
TEXHOJIOTHH, YIIPABJICHUE U COLIMATBHYIO cepy;

MEXIUCITUTUTMHAPHBIN ~ XapakTep  WHPOPMATHKH U HHGOPMAIMOHHON
NEeSATEIbHOCTH.

Kypc wunpopMaTuku uisi ypOBHS CpPEAHETO OOIIero oO0pa3oBaHUS SBISETCS
3aBEpIIAIOIIMM JTallOM HEMPEepPhIBHOW TMOJATOTOBKM OOyYarommxcsi B 00OJacTH
nHQOpMATHKA W WH(OPMAITMOHHO-KOMMYHUKAITMOHHBIX TEXHOJOTHH, OMHUpAeTCs Ha
cojepkaHue Kypca MHGOPMATHKHA YPOBHSI OCHOBHOI'O OOIIEro oOpa3oBaHUS U OIBIT
MOCTOSIHHOTO TPUMEHEHUS HUH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUHM, NaéT
TEOPETUUECKOE OCMBICIIEHUE, HHTEPIPETALIUIO U 0000IIEHHE ITOrO OIbITA.

PesynbpTaThl yriy0iaEéHHOT0 ypoBHS N3y4eHus yueOHoro npeamera «udopmatukar»
OpPUEHTUPOBAaHbl ~ Ha  TMOJYy4YEHUE  KOMIETEHTHOCTEW i1  TOCJIEAYIOLIEH
npodeccuoHaNbHOM JAesATeIbHOCTH KaK B paMKaX JJaHHOW MPEeMETHON 00JacTH, Tak U B
CMEXKHBIX C Hel obsacTsx. OHM BKIIFOYAIOT B CEOSI:

OBJIaJICHUE KIIFOYEBBIMU MOHATHSIMU U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS
JaHHasl TpeAMETHas 001acTh, Pacrno3HABaHWE COOTBETCTBYIOUIMX UM IMPU3HAKOB U
B3aMMOCBSI3€M, CMOCOOHOCTh JAEMOHCTPUPOBATh pPa3UYHBIE MOAXOAbl K H3YUYCHUIO
SBJICHU, XapaKTEPHBIX JIJIS1 U3y4aeMoi MpeaMeTHON 00acTy;

YMEHHE pelniaTh TUIMOBbIE MPAKTUUECKUE M TEOPETUUYECKHUE 3aJauH, XapaKTepHbIC
JUTSI ICTIONIb30BAHMS METOJIOB M MHCTPYMEHTApHs JaHHOU MPEAMETHOM 001acTH;

HaJIM4ME MPEJCTABICHUN O TaHHOW MPEAMETHOM 00JIACTH KaK IIEJIOCTHOM TEOpUH
(COBOKYITHOCTH TEOPHH), OCHOBHBIX CBSI3X CO CMEKHBIMU OOJIACTSIMU 3HAHHM.

B pamkax yrayOn€HHOTO ypoBHA uU3y4deHUss HWHDOpMaTUKU obOecreunBaeTCs
I[eJICHANpPAaBICHHAs] TIOJITOTOBKA OOYyYaromuxcsi K TPOJOJDKEHHI0 OOpa3oBaHUS B

OpraHu3alusx podeCCHOHAIBLHOTO oOpazoBaHuUs o CIEUHUAIBHOCTSIM,
HETMOCPEJACTBEHHO CBS3aHHBIM C HU(GPOBBIMU TEXHOJIOTHUSIMH, TAKUM KaK MpOrpamMMHast
WHXXeHepusi, HHGopMaImoHHast 0€301acHOCTh, UH(POPMAIITMOHHBIE CHUCTEMBI

Y TEXHOJIOTHH, MOOUJILHBIC CUCTEMBI U CETH, OOJBIIINE JaHHBIC U MAIIMHHOE O0yUYCHHE,
IMPOMBINIUICHHBIH ~ MHTEPHET  BEIIEH, WMCKYCCTBEHHBIH HMHTEIUICKT, TEXHOJIOTHHU
OecIpOBOHON CBSI3U, POOOTOTEXHHMKA, KBAHTOBBIEC TEXHOJIOTHH, CHUCTEMBI
pacnpeeIéHHOTO peecTpa, TEXHOJIOTHH BUPTYAIbHOHN M TOTIOJTHEHHOH peabHOCTEH.

OcHoBHas 11e/1h U3yueHus ydeoHoro npenmera «Mabopmarnkay Ha yriay0iaéHHOM
ypOBHE cpeaHero oOmero oOpa3oBaHHs - OOECHeYeHHE MadbHEUIEro pa3BUTHUS
WH(OPMAITMOHHBIX KOMITETCHIIUN 00y4aroIIerocsi, €ro TOTOBHOCTH K JKH3HU B YCIIOBHUSX
pa3BUBaroNIErocss WH(POPMAIMOHHOTO O0IIeCTBAa W BO3paACTaIONIed KOHKYPEHIIMU Ha
peiHKE Tpyna. B cBssu ¢ 3tuMm m3ydenwe mHbopmatuku B 10-11 kmaccax moImKHO
00ecreunTs:

c(OPMUPOBAHHOCTh MHUPOBO33PEHHUS, OCHOBAHHOTO Ha TOHUMAaHUU POJIH
uHPOPMaTUKH, HHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B COBPEMEHHOM
OOIIIECTBE;

c(OPMUPOBAHHOCTH OCHOB JIOTHYECKOTO U AJITOPUTMUIECKOTO MBIIIIJICHHS,



c(hOpMHPOBAHHOCTh YMEHUN pa3innyath (GakThl U OLIEHKH, CPABHUBATH OIICHOYHBIE
BBIBOJIbI, BHUJETh HUX CBS3b C KPUTEPHUSIMHU OLICHHBAaHUS W CBA3b KPUTEPUEB C
ompeneIEHHOM CHCTeMOW IIEHHOCTEH, TPOBEPSATh Ha JOCTOBEPHOCTh M 0000IIaTh
uH(OPMAIIHUIO;

c(OpMUPOBAHHOCTDH MPEACTABICHUI O BIUSHIUH MH(POPMAIIMOHHBIX TEXHOJIOTHIA Ha
KU3Hb 4YeloBeKa B O00IIecTBe, MNOHMMAHHE COIHMAIBHOTO, 3KOHOMHYECKOTO,
NOJINTUYECKOTO, KYJBTYPHOIO, OPUINYECKOTO, HPUPOJHOTO, 3SPrOHOMUYECKOTIO,
MEJUIIMHCKOTO U (PU3UOJIOTMUECKOTO KOHTEKCTOB MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

NPUHATHE TMPABOBBIX U ATHUYECKUX ACIEKTOB HMH(POPMALMOHHBIX TEXHOJIOTHUH,
OCO3HaHUE OTBETCTBEHHOCTH JIFOJICH, BOBJICYEHHBIX B CO3JIaHHE M HCIIOJIB30BAHUE
MH(POPMAILIMOHHBIX CUCTEM, PACIIPOCTPaHEHUE UHPOPMALIH;

CO3/IaHME€ YCJOBHM [UIsl pa3BUTHUA HABBIKOB YYEOHOH, INPOEKTHOM, HAy4YHO-
UCCIIEIOBATENIbCKOM U TBOPYECKOM JEATENBHOCTH, MOTHMBAIMM OOy4YarOIIUXCS K
CaMOpPa3BUTHIO.

B conepxxanun yuyeOHoro mnpenmera «HHdopmaTuka» BBIAEISIOTCS YEThIpE
TEMaTUYECKUX pa3zela.

Paznen «udpoBas rpaMOTHOCTHY» NOCBSIEH BOIPOCAM YCTPOMCTBA KOMIIBIOTEPOB
U JPYrHX OJJIEMEHTOB LHU(PPOBOrO OKPYKEHHMs, BKJIIOYas KOMIIBIOTEPHBIE CETH,
UCIIOJIb30BAHUIO CPEICTB ONEPALMOHHON CHCTeMBbl, pabore B ceTu MHTepHeT u
UCIOJIb30BaHUIO0 HHTEPHET-CEPBUCOB, MHPOPMAIIMOHHOM 0€3011acHOCTH.

Paznen «Teopernueckre OCHOBBI MH(GOPMATHUKW» BKJIIOYACT B Ce0Sl MOHATUMHBIN
anmapaT  MH(QOPMATUKH, BONPOCHl  KOAMPOBaHUS  HMHPOpPMALMM, H3MEPEHUS
uH(OPMAITMOHHOTO O0BEMA JTaHHBIX, OCHOBBI alITreOphl JIOTUKK U KOMIBIOTEPHOTO
MOJIEJINPOBAHUS.

Paznen «AdropuT™Mbl M OPOrpaMMHUPOBAHME)»  HAIPABIEH HA Pa3BUTHE
AITOPUTMHUYECKOTO MBIIUICHUS, Pa3pabOTKy aJrOpUTMOB M OLIEHKY HX CIJIOKHOCTH,
(GbopMHpOBaHWE HABBIKOB peaju3allMd MpPOrpaMM Ha S3bIKaxX M[POrpaMMHUPOBAHUS
BBICOKOT'O YPOBHS.

Paznen «WHdopManmoHHble TEXHOJOTMW» TOCBSUIEH BOMPOCAM NPUMEHEHUS
UH(OPMAIIMOHHBIX TEXHOJOTUH, pEATM30BAHHBIX B NPUKIAJAHBIX MPOrPAMMHBIX
NPOAYKTaX W MHTEPHET-CEpBUCAX, B TOM 4YHCJIE€ B 3aJadyax aHaiu3a JIaHHBIX,
UCIOJIb30BaHUIO 0a3 TaHHBIX U 3JIEKTPOHHBIX TaOIUIL IJIs1 pEeLIeHUs IPUKIaIHbIX 3a/ad.

B npuBenénHoMm nanee coaepxkaHuu yuyeOHoro mnpeamera «HHpopmatuka»
KYpPCUBOM BBIJICJICHBI JTOTIOJHUTEIbHBIE TEMbl, KOTOPbIE HE BXOIST B 00sA3aTEIbHYIO
nporpaMMy OOy4YeHHUs, HO MOTYT OBITh NPEIJIOKEHBI JUIsi HM3YyYEHHUS OTICIbHBIM
MOTHUBUPOBAHHBIM U CIIOCOOHBIM 00YyJarOIITUMCH.

YrnyOnéHHbId  ypoBEHb  U3yueHUs HWH(MOPMATUKH  PEKOMEHAyEeTCS s
TEXHOJIOTUYECKOTro MPOQuIIsi, OpUEHTUPOBAHHOTO HA MHKEHEPHYIO U MH(POPMAIIMOHHYIO
cheppl  AEATENBHOCTH.  YTIIyOJNEHHBIMH  ypOBEHb  M3y4eHUS  HMH(OpMaTHKU
00€ecCreurBaeT:MOATOTOBKY O0Yy4YaloIuXCcsl, OPUEHTHUPOBAHHBIX Ha CHEIUAIBLHOCTH B
00JsacTu HH(GOPMAIIMOHHBIX TEXHOJIOTUI U MHKEHEPHBIE



CHEIMAILHOCTH, yYaCTHE B IPOSKTHOW M MCCIIEIOBATENBCKON EATSIIbHOCTH, CBSI3aHHOU
C COBPEMCHHBIMH HAINPABJICHUSIMHU OTpaciu HWHPOPMAITMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJIOT U, TOJArOTOBKY K YYaCTHIO B OJIMMITHAaX U caade EquHOro rocyjapcTBeHHOTO
’K3aMeHa Mo uHpopmartuke.

[TocnenoBaTenbHOCTh U3YYEHHUS TEM B MpEIENax OJHOTO roja O0y4eHHUS MOXKET
OBITh M3MEHEHA 10 YCMOTPCHHMIO YYWUTENS TMPH TOJATOTOBKE pabodeil mporpaMMbl U
MOYPOYHOTO TJIAHUPOBAHHUSL.

OO611ee 4ncio YacoB, peKOMEHI0BaHHBIX I U3y4eHUs: THGOpMATUKH - 272 yaca: B
10 xnacce - 136 gacos (4 yaca B Henento), B 11 kiacce - 136 yacoB (4 yaca B HEJEIO).



COJIEP) KAHUE OGYUEHUS"

10 KJIACC

Mudposasi rpaMOTHOCTD

TpeOoBaHus TEXHUKU O€30MACHOCTH M TMTHUEHBI IPU paboTe ¢ KOMIBIOTEpAMU U
JIPYTUMU KOMIIOHEHTaMU IIU(POBOTO OKPYKEHUSI.

[TpuHunbel paboThl KOMIIBIOTEPOB U KOMIBIOTEPHBIX CUCTEM. ApXHUTEKTypa (oH
Helimana. ['apeapockas apxumexmypa. ABTOMATHYECKOE BBINIOJHEHHUE MPOrPAMMBbl
npoueccopoM. OnepaTuBHas, MOCTOSIHHAS U JOJTOBpeMeHHas namsiTh. OOMEH JaHHBIMU
¢ moMo1bio mrH. KoHTposuiepbl BHEMIHUX YCTPOUCTB. [IpsAMO 1OCTYN K MaMsITH.

OcCHOBHBIE TEHAECHUMU pa3BUTHS KOMIBIOTEPHBIX TexHosorui. [lapannenbHbie
BBIYMCIICHHs. MHoronpoueccopHsle cucreMsl. CyrnepkoMibroTepsl. PacnipenenéHubie
BBIYMCIIUTENLHBIE CUCTEMBbl M 00pa0oTKa OONBIIMX JaHHBIX. MoOOWIIbHBIE HHU(PPOBHIE
YCTPOMCTBA ¥ WX PpoOJb B KOMMYHHUKAIUSAX. BCTpOeHHbIE  KOMIIBIOTEPHI.
MukpokoHTposuiepbl. POOOTH3MpOBaHHBIE TPOU3BOCTBA.

[IporpamMHOe oOecniedeHre KOMIBIOTEPOB M KOMIIBIOTEPHBIX CHCTEM. Bubl
porpaMMHOro oOecreueHuss U Uux HazHayeHue. (OCOOEHHOCTM MPOrpamMMHOIO
oOecrieueHnss MOOMJIBHBIX ycTporcTB. [lapannensHoe nporpamMmMmupoBanue. CUCTEMHOE
nporpammHoe obecneuenre. OnepaloHHbIE CUCTEMBI. Y TUIIUTHI. J{paiiBepbl yCTpONCTB.
WNHcTamisus 1 IeMHCTAIUISIIUS TPOrPaMMHOTO 00eCIIeYeHUsI.

QaitnoBble cucteMbl. [IpuHIUOB pa3MmenieHuss W HUMEHOBaHMsS (aiyoB B
nojroBpeMeHHor namatu. [adiaoHsl Ay onucanus rpynn ¢anios.

[Iporpammuoe oOecnieuenue. JIMieH3MpOBaHUE TPOTPAMMHOIO OOECIICUCHUSI U
uudpoBbIx pecypcoB. llpomnpuerapHoe u CcBOOOJHOE MporpamMMHOe oOOecreueHue.
KoMmMmepueckoe M HEKOMMEPUECKOE HCIOIb30BAHUE MPOTPAaMMHOrO OOECreyeHus u
udpoBeIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABIMBAaeMas 3aKOHOJIATEIHLCTBOM
Poccuiickon  ®enepaunu 32 HENPABOMEPHOE  MCIIOJB30BAHUE  IPOTPAMMHOIO
oOecrniedyeHus 1 UPPOBBIX PECYPCOB.

[IpyHIMIOBI TOCTPOEHUSI M aNlapaTHbIE KOMIIOHEHThl KOMIIBIOTEPHBIX CETEH.
CeteBbie npoTokobl. Cetb MuTepHeT. Anpecanus B cetu MuTepHet. [IpoTokonsl cTeka
TCP/1P. Cuctema TOMEHHBIX UMEH.

Pasnenenne 1P-cetm Ha mnoacetw ¢ mnomolplo Macok mnoxacereil. CereBoe
agMuHHUCTpupoBanue. llomyyeHHe MaHHBIX O CETEBbIX HACTPOMKAX KOMIIBIOTEpA.
[TpoBepka HanuuMst CBA3M C y370M ceTu. OnpeaenaeHue MapupyTa IBUKEHUS MaKETOB.

Bunsr JIeSITEIbHOCTU B ceTu HNnTepner. CepBucsl HNuTeprera.
['eoundopmalinoHHbie CHUCTEMBI. | €0JOKAIIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHU
(manpumep, JOKauMs MOOWIBHBIX  TeledOHOB, OMpeAeNieHne 3arpy’KeHHOCTH
aBTOMAarucTpaseil), ”HTEpPHET-TOPTrOBIIsA, OpOHUPOBaHUE OUIIETOB U TOCTUHULI.

! Kypcueom BbIzeen maTepman, KOTOpbIi He SIBISieTcS 0GS3aTeNbHBIM NPH HM3yYeHHH M He BXOAHT B COXEPIKAHHE
NPOMEKYTOYHOM HJIH UTOTOBOM ATTECTALUM IO IIPEAMETY.



['ocynapcTBeHHbIE 3JEKTPOHHBIE cepBUCHI W yciuyrd. ColMalbHblE CETH -
OpraHM3alys KOJUIEKTUBHOTO B3aUMOJEHCTBUS M OoOMeHa JaHHbIMU. CeTeBOM ITHKET:
npaBwia MOBeAeHUs B KuOeprnpocTtpaHcTBe. [Ipobnema NOJIMHHOCTH IMOJY4YE€HHOM
uHpopMaruu. OTKpbITbIE 00pPAa30BATEIbHBIE PECYPCHI.

TexHOTeHHblE M OSKOHOMMYECKHE Yrpo3bl, CBSA3aHHBIE C MCIOJIb30BAaHUEM
MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX ~ TeXHoJorui. OOmue mnpoOieMbl  3aIlUThI
uHpopMauu U HH(popmannoHHOW Oe3zomacHocTu. CpencTBa 3alUThl MH(OPMALUU B
KOMIIBIOTEpaX, KOMIIBIOTEPHBIX CETSIX M aBTOMAaTU3UPOBAHHBIX HH(OPMALMOHHBIX
cuctemax. lIpaBoBoe obOecrneueHne HHPOPMALMOHHOW OE€30MaCHOCTU. IDIEKMPOHHAS
yugposas noonucs, cepmupuyuposarHvle catimol U OOKYMEHMbI.

[IpenoTBpanieHuEe HECAHKIIMOHUPOBAHHOTO TOCTYIIA K TUYHOU KOH(HICHIIMATIbHON
uH(pOpMaIUK, XpaHALIEHCS Ha TIEPCOHATBHOM KOMITBIOTEPE, MOOMIIBHBIX YCTPOMCTBAX.
BpenonocHoe nporpaMMHoOe oOecrieueHre U crocoObl 0OpbObl ¢ HUM. AHTHBUPYCHBIE
nporpammbl. Opranuzanusi JUYHOIO apxuBa HHQopMauuu. Pe3epBHOE KONMHpPOBaHUE.
[TaponbHas 3ammra apxusa.

[udpoBanne nanHbix. CuMMeTpuuHble W HecumMmeTpuuHble mUdpel. Hnudper
npocroit 3amenbl. Hudp Lezaps. Hudp Buxenepa. Anroputm mudpoBanus K8A.
Cmeeanoepadgpusi.

Teopernyeckune 0CHOBBI HH(POPMATHKH

Wudopmanus, nanHele u 3HaHud. WHpopmanmoHHBIE HpOLECCHl B MPHUPOJIE,
TE€XHHUKE U OOIIECTBE.

HenpepriBHbIE U JUCKpPETHbIE BeIWYMHBI W curHanbl. HeobxonuMocTsb
JUCKpPETU3aLMKY HH(POPMaLIUU, TPeAHA3HAYEHHOM JIJIs1 XpaHEHUs, Ilepeaadn 1 00paboTKu
B LIU(POBBIX CUCTEMAX.

JIBonuHoOe KonupoBaHnue. PaBHOMeEpHbIE 1 HEpaBHOMEPHBIE KOABL. JlekoaupoBaHue
COOOIIIEHN, 3alMMCaHHBIX C TOMOIIBI HEPAaBHOMEPHBIX KOJ0B. YcioBue Dano.
[TocTpoeHne 0OTHO3HAYHO JEKOIUPYEMBIX KOJOB C ITOMOIIBIO JIEPEBA.
I'pagp An.A. Mapkosa. EnuHuibl U3MEpeHUsT KoaudecTBa UHPpopmaruu. AsdaBUTHBIN
MOJIXOJ1 K OLIEHKE KOJIMYeCTBA MH(OpMaLUK.

Cucrembl cuucieHus. Pa3BépHyTas 3amuch LENbIX W JIpPOOHBIX YHCENT B
MO3UIIMOHHON cucTteMe cuucieHns. CBOMCTBA MO3ULIMOHHOM 3alUCH YUCHA: KOJMYECTBO
uudp B 3amKMcH, NpPU3HAK JEIMMOCTHM 4YHUCIa HAa OCHOBAaHUE CHUCTEMbl CUHUCIICHHUS.
AJTOpUTM TIEpeEBOJA LEJIOTr0 4Yuciia U3 P-M4HOM CHUCTEMBI CUMCIICHUSI B JIECATUYHYIO.
AnTOpUTM mepeBoia KOHEYHOW P-wuHON Opobu B JecATUYHYIO. AJTOPUTM NEpeBoja
LEJIOTO 4YMClIa U3 JECATUYHOM CUCTEMBbI cuMcieHus B P-nunyro. IlepeBon koHedHOM
NecATUYHOM apobw B P-wunyro. J[BowuHas, BOoChbMEpHWYHAs M IIECTHAAIATEpUYIHAS
CUCTEMBI CUMCIICHUS, CBA3b MEXAY HUMU. ApU(PMETHUECKHE ONEepali B MO3UIIUOHHBIX
CUCTeMax  CYMCIEHUsA.  IpouuHas  yYpaGHOGEUEHHAs  CUCmeMa  CYUCIEHUS.
Lsouuno-oecamuunas cucmema cuuCieHus..

Koauposanue tekcroB. Koguposka A8CII. OgHoOaiiTHbie KOnupoBKH. CTaHIapT
ANICO"E. Konmuposka MI'P-8. Onpenenenve MHPOPMAIMOHHOTO 0O0BEMa TEKCTOBBIX
COOOIIECHUH.



KoaunpoBanue nzobpaxenuil. OneHka MHGOpMALMOHHOTO 00BEMA rpapUuecKux
JaHHBIX MIPH 3a/IaHHBIX Pa3pelIeHUH U TTyOuHE KOMPOBaHUs 1[BeTa. LIBeToBBIEC MOENH.
BextopHoe komupoBanue. ®opmatsl rpaduueckux daitnoB. Tpéxmepnas rpaduxa.
®pakTanpHas rpaduka.

Koauposanue 3Byka. OrieHka HHGOPMAITMOHHOTO 00BbEMa 3BYKOBBIX JAHHBIX MPH
3aIaHHBIX YaCTOTE AUCKPETU3ALNH U PA3PSAHOCTH KOAUPOBAHUS.

Anrebpa noruku. IloHsiTMe BbICKa3biBaHUsA. Bpicka3biBaTenbHbIE  (HOPMBI
(mpenukatsl). KBaHTOpPHI CyIlIeCTBOBAHUS M BCEOOIIHOCTH.

Jlornueckue omnepanuu. Tabmunpel UCTUHHOCTU. Jlormyeckue BbIpaKEHUS.
Jlornueckue ToxkaecTBa. J[oka3aTenbCTBO JOIMUECKUX TOXAECTB C MOMOIIbIO TaOJIMIL
VMCTUHHOCTHU. JIornueckue ornepanuu 1 ornepanuu HajJ MHOKECTBAMU.

3akoHbl anreOpbpl JIOTMKUA. OKBUBAJICHTHbIE MpeoOpa3oBaHUs JIOTUYECKUX
BbIpakeHUH. Jlornueckue ypaBHEHHs U CUCTEMBI YPABHEHU.

Jlornyeckue (QyHKUMU. 3aBUCHUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTUYECKUX
(yHKLHIA OT KOJIMYECTBA apryMeHTOB. [1oyHbIE CUCTEMBI JIOTHUECKUX (DYHKIIHIA.

Kanonnueckue QpopMsbl JIOorHdecKuX BbipakeHUil. COBEpILICHHbIE AU3bIOHKTUBHBIE
U KOHBIOHKTHUBHBIE HOpPMalbHbIE (DOPMBI, AITOPUTMBI UX IOCTPOCHUS MO TaOIULE
VCTUHHOCTH.

JlornuecknesneMEHTHI B cOCTaBe KoMibtoTepa. Tpurrep. Cymmarop.
Mmuoropa3psasbiii - cymmarop.  IlocTpoeHne cXeM Ha JIOTHYECKUX 3JIEMEHTax
[0  3aJaHHOMY JIOTUYECKOMYBBIPAKEHUIO. 3aIIUCh JIOTUYECKOTO BBIPAYKEHHUS
0 JIOTUYECKOU cxeme. Mukpocxembl u mexHo02us UX npou3e00Ccmaa.

IIpeacraBieHye LEIbIX YUCEN B TaMATH KOMIIbIOTEpa. OrpaHUYEHHOCTh AUana3oHa
Yucel IPU OTPAaHUYECHHMM KOJIMYECTBA paspsnoB. llepenosiHeHue paspsaHON CETKH.
be33HakoBbIe M 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWT. JIBOMYHBIN JOMOJIHUTEIBHBIN KO
OTPULIATENBHBIX YUCET.

[lobutoBble JOrMYeckue  omnepanuu. Jloruueckui, apupmeTndyeckuii u
nukinyeckuit casuru. llndpoanue ¢ momMolpio MOOUTOBOM ONEpallii «UCKIYAIOLIEe
NJIN».

[IpencraBieHne BEMIECTBEHHBIX YMCE B MAMATH KOMIIBIOTEPA. 3HA4YaIas 4acTh U
nopsiiok yucia. JlmanazoH 3HayeHUM BeUIECTBEHHBIX uucen. [IpoOnembl XpaHeHus
BEILIECTBEHHBIX YHCEJl, CBA3aHHBIE C OTPAHUYEHNUEM KOJIMYECTBA Pa3psI0B. BelinonHenne
oTepalyii ¢ BeUECTBEHHBIMU YHCIaMH, HAKOIUJICHUE OIIUOOK MPU BBIYUCICHUSX.

AJITOPUTMBI U IPOTPAMMHUPOBAHNE

OnpeneneHre BO3MOXHBIX Ppe3yJbTaTOB pabOThl MPOCTEHIIUX —aJTOPUTMOB
YIPABJICHUS UCTIOJTHUTEISIMU U BBIYUCIUTENbHBIX aIrOpUTMOB. OmpeeieHne UCXOTHBIX
JAHHBIX, IPU KOTOPBIX AJITOPUTM MOKET J1aTh TPEOYEeMbIil pe3ybTar.

Oranbl pemeHus 3aJad  Ha KommbloTepe. HCTpyMEHTanbHBIE CpEACTBa:
TPAHCIATOP, OTIATYUK, MPOPHINPOBIIMK. KoMIWIALNA U MHTEpIpETalus MPOrPAMM.
BupTtyanbHble MalllMHbI.



WuterpupoBanHasi  cpeaa  pa3paboTku. MeToasl  OTJIAagKU  IPOrpamMM.
Hcnonb3oBaHne TpaccHpoBOUHbIX Tabmuu. Omimagounblii  BbeiBOA.  [lomaroBoe
BBITIOJIHEHNE NTporpaMmel. Touku octanoBa. [IpocMoTp 3HaYEHUIN IEPEMEHHBIX.

SI3wik iporpammupoanus (Python, Java, C++, C#). Turbl naHHBIX:
LEJIOYMCIIEHHBIE, BEIIECTBEHHbIC, CHUMBOJIbHBIE, Jorndyeckue. Bernenus. CnoxHble
ycnoBus. Lukmer ¢ ycnoBueM. [lukibl 1mo mnepemeHHOW. B3anmo3amMeHsIeMOCTb
pa3Iu4HbIX BUAOB LMKIOB. MHBapuaHT nukia. CocTaBiaeHUE NUKIA C UCIIOJIb30BAHUEM
3apaHee ONpeIeaEHHOrO MHBAapUaHTa [HUKIIA.

JlokymeHTHpoBaHue Imporpamm. Icnose3oBanue kommenTapueB. lloaroroska
ONMCAaHMS MPOrPaMMbI U UHCTPYKIIMH JUJIS IOJIB30BATEIIS.

AnroputMbl 00paOOTKM HATYpaJbHBIX YMCEJ, 3alMCAHHBIX B MO3UIIMOHHBIX
CUCTEMAX CUHCIICHUS: pa30ueHue 3anucy 4uciia Ha OTAeNbHbIe HU(PHL,
HaXOXJEHWE CYMMBbl M TpOM3BEACHMS LU(Dp, HAXOXKIECHUE MAKCUMAJIbHOM
(MUHUMATBEHOW) U(PHIL.

Haxos1eHne Bcex IpOoCThIX YHCENI B 3aIaHHOM nanas3oHe. [Ipencrasienne uncia B
BU/JI€ HA0Opa MPOCTHIX COMHOKUTENEH. AITOPUTM OBICTPOTO BO3BEACHUS B CTEIICHb.

OOpaboTka JaHHBIX, XpaHsmuUXcs B (¢ainax. TekcToBble M JBOMYHBIE (hailiibl.
daitnoBrie nepemMeHHbIe ((haiinoBbie ykazaTenn). Utenue u3 Qaitna. 3anuce B daiii.

Pa3ouenune 3agaun Ha nonzazaud. lloamporpammel (mpouenypbl M (PYHKIHUH).
Pexypcus. PekypcuBHble 00beKTHI ((hpakTanbl). PekypcuBHbIE TpoLEypbl U (GYHKIHUU.
Hcnonb3oBaHue cTeka JIJIsl OpraHu3alii PEKYPCUBHBIX BBI30BOB.

Hcnonb3oBaHue cTaHAApTHOM OMOIMOTEKH S3bIKa MPOTPAMMUPOBAHUS.
[loaxmtoueHne OMONMMOTEK MOANPOrpaMM CTOPOHHUX Mpou3BoAuTeNed. MoaylbHbBIN
MPUHIUI TOCTPOEHUS TIPOrPAMM.

UYucnennole MeToAbl. TouHOE M MPUOMMHKEHHOE pelieHus 3aaadd. YucieHHble
METO/bl PEIICHMs] YpPaBHEHMI: METOoJ Tmepedopa, METOJ MOJOBHUHHOIO JIEJICHUS.
[Tpubnn>kEHHOE BBIYMCICHUE IJIMH KPUBBIX. Bbruncienue miuomaaei Guryp ¢ moMoIibo
YUCJICHHBIX METOJI0B (METOJ MPSIMOYTOJIBHUKOB, MeTo ] Tpamneuuit). [louck makcumyma
(MuHUMYMa) QYHKIIMU OJTHOM NIEPEMEHHOW METOAOM MOJOBUHHOIO JICJICHUSI.

OO0paboTka  CHMBOJBHBIX  JAHHBIX. Bcerpoennsie  QyHKIMM  s3bIKa
MPOTPaMMUPOBAHUS JUIsi OOpaOOTKM CHUMBOJIBHBIX CTPOK. AJTOPUTMBI 00pabOTKHU
CHUMBOJIBHBIX CTPOK: MOJCYET KOJMYECTBA IMOSBICHUI CHMBOJA B CTPOKE, pa3OueHHe
CTPOKH Ha CJIOBa MO MpOOETbHBIM CUMBOJIaM, TOUCK MOJACTPOKU BHYTPHU JaHHOM CTPOKH,
3aME€Ha HaWJIeHHOW ITOACTPOKHU Ha IPYTYyI0 CTPOKY. I'eHeparus Bcex CIOB B HEKOTOPOM
andasuTe, yAOBIETBOPAIOIIMX 3aJaHHBIM orpaHuueHusiM. I[IpeoOpa3oBanue uucna B
CUMBOJIBHYIO CTPOKY U 00paTHO.

MaccuBbl M NOCIEAOBATEIBHOCTH  4YHCeNl.  BprumciieHne  000OIIEHHBIX
XapaKTEPUCTHK 3JIEMEHTOB MAaCCUBA WM YMCIOBOW MOCIEA0BATEIBHOCTH (CYMMBI,
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MPOU3BENCHUSA, CpeAHero apupMEeTHUYEeCKOro, MHHHUMAIbHOTO W MAaKCHMAaJbHOTO
AJIEMEHTOB, KOJIMYECTBA DJIEMEHTOB, YAOBIETBOPAIOMIMX 33JaHHOMY YCJIOBHIO).
JIvHENHBIM TOUCK 3aJaHHOTO 3HAYEHUS B MACCHUBE.

CopTupoBka OAZHOMEpPHOTO MmaccuBa. [IpocTeie METOABI COPTHPOBKU (METOA
y3bIpbKa, METOJ BbIOOpa, cOpTUpOBKa BcTaBkamu). CopTHpoBKa ciausiHueM. bwicTpas
copTupoBka MaccuBa (anmroputm QuickSort). /IBOMYHBIA MOWCK B OTCOPTHPOBAHHOM
MaccCHBe.

JIBymMepHbIe MacCUBbI (MaTpHUIIbl). AJIITOPUTMBI 0OPAOOTKH JIBYMEPHBIX MaCCHUBOB:
3aMoJHEHUE JBYMEPHOIO YHCIOBOTO MAaCCUBa M0 3a/IaHHBIM TpaBUjIaM, TTOUCK AJIeMEHTa
B JIBYMEPHOM MAaCCHBE, BBIYHCJICHHUE MaKCHUMyMa (MUHUMYyMa) U CYMMBI 3JIEMEHTOB
JBYMEPHOT'O MACCHBA, IEPECTAHOBKA CTPOK U CTOJIOLOB IBYMEPHOI'O MacCHUBA.
Paszpabomka npoepamm 0na pewierus npocmulx 3a0ay aHaiu3a OAHHBIX (OUUCIKA
OAHHBIX, KIACCUDUKAYUS, AHATU3 OMKIIOHEHULL).

NupopmanuoHHbIe TEXHOJIOTIHH

TekctoBeii mponeccop. PemaktupoBanue u  dopmatupoBanue. IIpoBepka
opdorpaduu u rpammaruku. CpencTBa NOUCKa U aBTO3aMEHbI B TEKCTOBOM ITPOLIECCOPE.
Hcnonp3oBanne crunend. CTpyKTypUpPOBAaHHBIE TEKCTOBBIE JTOKYMEHTBL. (CHOCKH,
ornasieHue. KomnekruBHas pabota ¢ JokymeHTaMu. MIHCTpyMEHTBI pelieH3upOBaHUs B
TEKCTOBBIX Mpoleccopax. O6naunbie cepBuchl. Jlenopas nepenucka. Pedepar. [Ipasuna
[IUTUPOBAHUS UCTOYHUKOB U odopmiieHuss Oubnuorpapudeckux ccouiok. Odopmienue
CIIMCKA JUTEpaTypbl. 3HAKOMCTBO C KOMIIBIOTEPHOM BEPCTKON TekcTa. TexHuueckue
cpeacTtBa BBoAa Tekcra. CHenMalu3upOBaHHBIE  CPEACTBA  PEOAKTHUPOBAHUS
MAaTEMATUYECKUX TEKCTOB.

AHanmn3 naHHbIX. OCHOBHBIE 33Ja4M  aHAJIW3a JAaHHBIX: ITPOTHO3UPOBAHUE,
Kiaccuukanuys, KiacTepusaius, aHaiu3 oTkIoHeHui. [locienoBareIbHOCTh pElICHUS
3a/lay aHaIM3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OUMCTKA U OIEHKA Ka4eCTBa JaHHBIX,
BBIOOp W/WJIM TIOCTPOCHHME MOJIENH, MpeoOpa3oBaHUE JTaHHBIX, BU3yaln3alus JaHHBIX,
MHTEpOpETalns pe3ysbraToB. [IporpaMmHble cpencTBa W HMHTEPHET-CEPBUCHI IS
0o0pabOTKM ¥ TIPENCTaBIICHUS MaHHBIX. bonbmue naHHbie. MamwHHOE OO0yuYeHue.
HumennekmyanbHulll aHANU3 OAHHDBIX.

AHanu3 TaHHBIX C TIOMOIIBIO JIEKTPOHHBIX Ta0IuUIl. BeIuncieHne cyMMbl, CpeTHETO
apu(pMeTHIECKOro, HauOOJIbIIeTO (HAUMEHBIIIEr0) 3HAYEHUS Juana3oHa. BeraucieHue
kodpdunreHTa Koppensiuu JIBYyX psAnoB JaHHBIX. [locTpoeHue CTOIOYATHIX,
JUHENYaThIX U KpyroBbix auarpamm. [loctpoenue rpadukos @yukiuii. [lonbop nuauu
TPEH[Ia, PELIEHUE 3a/1a4 IPOTHO3UPOBAHUSI.

YuclieHHOE pellleHrne YPaBHEHHI ¢ MOMOIIbI0 moa0opa napamerpa. OnTuMuzanms
KaK T[OMCK HaWJIy4dlllero pelieHus B 3aJaHHbIX ycioBusx. LlenmeBas dyHkius,
orpanuueHus. JlokagpHble W TJIOOATBHBIH MHHUMYMBI IiefieBoi (GyHKIuU. PemeHue
3a]1a4 ONTUMH3AIIH C TOMOIIBIO AIEKTPOHHBIX TAOJIHII.
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11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHUKH

TeopeTnueckue MOAXOABI K OLEHKE KOJMYECTBAa HHQOpPMAIMH. 3aKOH
aanutuBHOCTU HHGopManuu. @opmyna Xaptiu. Mapopmaius u BeposaTHOCTh. Dopmyna
[IlenHoHa.

Anroputmsel cxatust 1aHHbIX. AnroputM RLE. Anroputm Xaddmana. Anroputm
LZW. AAropuTMbl CKaTusl JaHHBIX C TOTEPSMU. Y MEHbIIIEHUE TIIyOUHBI KOJUPOBAHUS
usera. OCHOBHBIE HjieH anroputmoB cxkatus JPEG, MP3.

CkopocTh  mepenauyd  JTaHHbIX. 3aBUCHUMOCTb  BPEMEHHM  MEPENauyd  OT
UH()OPMAIMOHHOTO 00bEMAa [AaHHBIX W XapaKTEpPUCTHK KaHaja CBs3H. [IpuyuHbI
BO3HMKHOBEHUS OMIMOOK MpH nepenayve JaHHbIX. Kobl, M0o3BoIsSI0MUE 00HAPYKUBATh U
UCIPaBJIATh OIIMOKH, BO3HUKAIOUIME IpPH Nepenaye AaHHbIX. PaccrosiHue XsMMHHra.
Konuposanue ¢ noropenriem 6utoB. Koasl XoamMmuHra.

Cucrembl. KoMnoHeHTbl cucTeMBbl U MX B3aumonencTBue. CucTeMHBIA 3((dEKT.
VYrpasienue kak uH(popMalroHHbIi npoiecc. OOpaTHast CBs3b.

Mopnenmn u wmonenupoBanue. lLlens wmoxpenupoBanus. COOTBETCTBHE MOJEIU
MOJICIUPYEMOMY OOBEKTY WJIM Ipoleccy, Leau MojenupoBaHus. Dopmanuzanus
MPUKIIAIHBIX 3a]1a4.

[IpencraBnenue pe3ysibTaTOB MOJICTUPOBAHMS B BUJE, YIOOHOM ISl BOCIIPHUSITHS
yesoBeKoM. ['paduueckoe nmpeacTaBieHue JaHHBIX (CXEMBbI, Ta0IHIIbI, TpauKn).

['pads1. OcHoBHbIe oHATHS. Bubl rpados. Onucanue rpad)oB ¢ TOMOIIBIO MAaTPHI]
CMEXHOCTH, BECOBBIX MaTpPHI], CHUCKOB CMEKHOCTH. PelieHue anropuTMHU4ecKux 3aad,
CBSA3aHHBIX C aHAIU30M rpadoB (MOCTPOEHUE ONTUMAIBHOTO MYTH MEX]Y BEpIIMHAMU
rpadga, ompeaeneHUe  KOJIMYECTBA  Pa3jMYHbIX MyTe  MeXAy  BeplIMHAMHU
OPUEHTUPOBAHHOTO AIIUKIMYECKOTO rpada).

HepeBbsi. bunapnoe nepeBo. [lepeBbsi moucka. CrocoObl 00xoma Jaepera.
[IpencraBnenne apupMeTUUECKUX BhIpAXKEHUN B BUAE JepeBa. [[ucKpeTHble Urpbl ABYX
UTPOKOB ¢ TosiHOM mH(popmarmeit. [Toctpoenue nepesa nepedopa BapuaHTOB, ONTUCAHUE
CTpaTerud Wrpsl B TaOIU4YHOW ¢dopme. BBIMTPHINIHBIE W TPOUTPHIIIHBIE TO3UIUH.
Bodrpeliiiabie cTpaTeruu.

CpeacTBa HCKYCCTBEHHOro HHTeIIeKTa. CepBHUCHl MAIIMHHOIO IIEPEBOJA MU
pacnio3HaBaHus yCTHOW peun. KorHutuBHble cepBuchl. MneHtudukamus u TOUCK
n300paxkeHuid, pacrnoszHaBanue jaui. CamooOyuaromuecsi cUcTeMbl. VICKycCTBEHHBII
UHTEUVIEKT B KOMIIBIOTEPHBIX Wrpax. lcnosib3oBaHuE METOIOB HCKYCCTBEHHOI'O
UHTEIEKTa B OOywaromux cucremax. lcnosib3oBaHue MeETOI0B HMCKYCCTBEHHOI'O
UHTEIeKTa B  pobOotorexHuke. MurtepHer Bemiei. IlepcrnekTuBbl  pa3BUTHS
KOMIBIOTEPHBIX UHTEJUIEKTYyalbHbIX cUcTeM. HelipoHHBIE CeTH.

AJITOPUTMBI M IPOrPAMMMPOBaHME
Qopmaim3anus NOHATUA anroputMma. MammnHa TeroprHra kaxk yHuBEpCaJbHas
Mozenb BerunciaeHu. Tesuc Yépua-Teropunra. Mawuna [locma. Hopmanvnvie
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aneopugmvl Mapkosa. Aneopummuvecku Hepaspewumvle 3adauu. 3a0aya OCMAHO8A.
Hegoszmoorcnocmos agmomamuueckot omaaoKu npocpamm.

OneHka clI0KHOCTU BhIYUCIIEHUI. Bpemst paboThl 1 00BEM UCIIONIB3yeMOi MaMsITH,
UX 3aBHCHUMOCTb OT pa3Mepa UCXOAHBIX JaHHBIX. OlleHKa aCUMIITOTHYECKON CIOXKHOCTH
QITOPUTMOB. AJITOPUTMBI TOJMHOMHUATIBHON cloKHOCTU. [lepeGopHble aNrOpUTMBI.
[Ipumepsl pa3IMUHbBIX aJTOPUTMOB PELISHUS OJTHOM 3a7a4uu, KOTOPhIE UMEIOT Pa3IMYHYIO
CJIOKHOCT.

[Touck mpoCThIX yucen B 3aJaHHOM JHAarna3oHe ¢ MOMOIIbIO aJrOpUTMa «PEIIETO
OpatocheHay.

MHoropa3psHble 1eNble YMCTa, 3a/1a4d JJIMHHON apu(METUKH.

CrnoBapu (accollMaTUBHBIE MAacCUBBI, 0TOOpaxkeHus). X3u-tadbiuubl. [loctpoenue
an(paBUTHO-4aCTOTHOT'O CJIOBAPS AJIA 3aJaHHOTO TEKCTA.

Ananus mexcma Ha ecmecmeeHHOM s3viKe. Bvidenenue nocredosamenvuocmeu no
waobnony. Pecynapuvie evipasicenus. Yacmommuwiii ananus.

Crexku. AHamu3 NOpPaBUIBHOCTH  CKOOOYHOTO  BbIpaKeHUs.  Bprumcienue
apu(pMETUYECKOTO BBIPAXKEHHUS, 3alIMCAHHOTO B MOCTPUKCHON (hopMme.

Ouepenu. Mcnosnb3oBaHuE OYepear Il BpDEMEHHOTO XPAaHEHUs JaHHBIX.

Ceaznvle cnucku. Peanuzayusi cmexka u ouepeou ¢ NOMOWBIO CEA3HBIX CNUCKOS.
AnroputMmsl Ha rpadax. [loctpoeHrne MUHMMAaIbHOTO OCTOBHOTO JE€peBa B3BELIEHHOIO
CBSI3HOT'O HEOPUEHTUPOBAHHOTO Tpada. O0x00 epagha 6 enyouny. O6x00 epagha 6 wupumy.
KonuyecTBO pa3iauyuHbIX MyTel MeXAy BEPIIMHAMH OPUEHTHUPOBAHHOTO ALIMKIMYECKOTO
rpada. Anroput™ eitketpsl. Areopumm Pnotioa-Yopwania.

JlepeBbst. Peanmusanus nepeBa ¢ IMOMOLIBIO CCBUIOYHBIX CTPYKTYp. JlBOoWuHBIE
(bunapueie) nepeBbs. llocTpoeHue pepeBa ISl 3aJaHHOTO  apu(PMETHUECKOTO
BbIpakeHMs1. PeKypcuBHBIE alrOpUTMBI 00X0a AepeBa. Vcrnonb3oBaHre CTeka U 04epen
1u1st 00Xxo/a IepeBa.

JluHaMu4ecKkoe MpOorpaMMHUpPOBAHUE KAK METOJ PELICHMs 33/1a4 C COXPAHEHHEM
IIPOMEKYTOUHBIX PpE3YyJbTaTOB. 3a/ayd, pEIIAeMble C IOMOIIBIO JHHAMHYECKOTO
MPOrpaMMHUPOBAHUA: BBIYMCICHUE PEKYPCUBHBIX (DYHKIMH, MOACYET KOJIUYECTBA
BapHaHTOB, 33J]a4l ONITHUMHU3ALIHH.

[Tonsitue 00 OOBEKTHO-OPUEHTUPOBAHHOM TIporpaMmupoBannu. OOBEKTH U
kjaccel. CBoicTBa U MeTOAbl 00BEKTOB. (OOBEKTHO-OPUEHTHPOBAHHBIM aHAIIU3.
Pa3paboTka mporpaMM Ha  OCHOBE  OOBEKTHO-OPUEHTHPOBAHHOTO  MOJXOJA.
WNukancynsiuus, HacaeA0BaHUe, MOIUMOphU3M.

Cpensl  ObicTpoii  pa3paboTku  mporpamm. IIpoektupoBanue wuHTEp(deiica
nosib3oBatens. Mcronb3oBaHWE TOTOBBIX YIPABISEMBIX 3JIEMEHTOB JII MOCTPOCHUS
uHrepdeiica.

00630p s1361KOB TporpamMmmupoBanus. [loHsATHE 0 Mapagurmax NporpaMMUpPOBaHUSI.
H3yuenue 6mopo2o A3vika npocpammuposanus.
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NupopmanuoHHbIe TEXHOJOIHH

OTanbkl KOMIOBIOTEPHO-MATEMATUYECKOTO MOJICIMPOBAHMS: TIOCTAaHOBKA 3aJayH,
pa3paboTKa MOJIEIHM, TECTUPOBAHUE MOJIEIHM, KOMIBIOTEPHBIA HSKCIEPUMEHT, aHaJU3
pEe3yJIbTAaTOB MOJIEIIMPOBAHHUSL.

JluckpeTtuzanus npyu MaTeEMaTHYE€CKOM MOJEIUPOBAHUH HEMPEPBIBHBIX MPOLIECCOB.
MopenupoBaHue JBH>KCHUSL. MopaenupoBaHue OMOJIOTUYECKUX CHUCTEM.
MaremaTu4ecKre MOJIENIH B 9KOHOMUKE. BEIYMCIUTENBHBIE SKCIIEPUMEHTHI C MOJIEIISIMH.

O06paboTKka pe3ysbTaToOB IKCIIEpUMEHTa. MeTo; HauMeHbIINX KBaapaToB. OreHka
YUCJIOBBIX TApAMETPOB MOJEIMPYEMBIX OOBEKTOB U TMpolleccoB. BoccTaHoBieHHe
3aBUCUMOCTEN 110 PE3yJIbTaTaM SKCIIEPUMEHTA.

BepostHOCTHBIE MOJICIIU. Merobl Momnte-Kapuio. NmuranmonHoe
MozenupoBanue. CHCTEMbl MaCCOBOTO OOCITYKUBAHMUS.

Tabnuunsie (pensiroHHbIe) 0a3bl JaHHBIX. TabiuIla - mpeICcTaBlIeHUE CBEICHU 00
OJIHOTUIHBIX 00BekTax. [lone, 3anuck. Kirou Tabiuibl. PaboTa ¢ rotoBoi 0a30ii TaHHBIX.
3anonHeHue 0a3bl JaHHbIX. [louck, copTupoBka U (UIbTpalMs JaHHBIX. 3alpPOChl Ha
BBIOOPKY JaHHBIX. 3alpOChl ¢ TapaMeTpaMu. Beraucisiemsie moss B 3ampocax.

MHoroTtabiuunbie 0a3bl JaHHBIX. THIBI CBsI3eH Mexay Tabiuiamu. BHemHuii
kito4. [lenocTHOCTh 0a3bl TaHHBIX. 3aPOCHl K MHOTOTA0IMYHBIM 0a3aM JIaHHBIX.

OcHoHble npuHYyUNbL HOpMAIU3ayuu 6a3 OauHvix. A3vik ynpasnenus oaunuvimu SQOL.
Co3zoanue npocmvix 3anpocos Ha a3vike SOQL Ha 6b160pKYy 0aHHBIX U3 00OHOU MAdIUYbL.
Hepenayuonnvie 6azvl 0annvix. IKcnepmmuvie CUCmeMbl

Nurtepuer-npunioxenusd. lloHsTne 0 cepBepHOW M KIHMEHTCKOM 4YacTsIX CauTa.
TexHOI0THS «KJIUEHT — CepBEp», €€ TOCTOMHCTBA U HeocTaTKu. OcHOBHI si3bika HTML u
kackagueix Tabmui ctwie (CSS). Cuenapum Ha s3bike JavaScript. dopmbr Ha
BeO-CTpaHuUIIE.

Pazmenienune Be6-caittoB. Ycayra xoctuHra. 3arpy3ka (haiaoB Ha CaulT.

BBon wu300pakeHMiI € MCHOJIB30BAaHUEM PA3IMYHBIX HU(PPOBBIX yCTPONCTB
(mudpoBbix (oToanmapaTtoB U MHUKPOCKONOB, BHUICOKaAMEp, CKAaHEPOB U JPYTrHX
ycTtporictB). ['padmueckuii pemaktop. Paspemenue. Kampuposanue. HcmpaBieHue
nepcnektuBbl. ['uctorpamma. Koppekius ypoBHei, koppekus 1iseta. O0eciiBeurBaHNe
IBETHBIX N300paxkeHuid. Petymib. PaboTa ¢ oOnactsimu. OUIbTPHI.

MHorocnolaple u3o0paxkeHus. TekcroBble ciom. Macka cios. Kanaibl.
Coxpanenne BbleTeHHOW oOnactu. I[loaroroBka winttocTpanuii Juisi BeO-CaWTOB.
AHMMHUPOBAaHHBIE U300PAKECHHUS.

Bekropnass  rpaduka. IlpumurtuBbl.  VI3MeHeHwe  TopslKa  3JIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynnupoBka. Kpusbeie. ®opMarsl BEKTOPHBIX
pucyHkoB. Mcnonb3oBanue KOHTYpoB. BekTopu3zaius pacTpoBbIX U300paKEHUH.

[IpyHIMOBI MOCTPOEHUS W PEAAKTHPOBAHUS TPEXMEPHBIX Mozenel. CeTouHble
mMozaenu. Martepuansl. MoenupoBaHue HCTOUHUKOB OCBellleHUs. Kamepsl. AniuTUBHbBIE
texHosnoruu (3D-nipuHTtepsl). [loHsTHE O BUPTyaNbHON PEATBHOCTH W JOMOJHEHHOU
PEAIBHOCTH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
NHP®OPMATHUKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIbTATHl OTPAXKAIOT TOTOBHOCTh M CIHOCOOHOCTH OOYyYaroUIuXcs
PYKOBOJACTBOBAaThCA C(HOPMHPOBAHHOW BHYTPEHHEH MO3UIMEH ITUYHOCTH, CHCTEMOM
[IEHHOCTHBIX OPHEHTAllM{, MO3UTUBHBIX BHYTPEHHHUX YOEXKIEHUH, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHIICKOTO 00I1IeCTBa, paCUIMpPEeHUE )KU3HEHHOTO OMbITa U
ONbITa JEATEJBHOCTH B IIPOLECCE pean3alMM CPEeICTBaMU Y4eOHOIro IpeaMera
OCHOBHBIX HalPaBJIECHUN BOCIIUTATEBLHOM AEATEIBHOCTH.

1) rpa’kaaHcKoro BOCIIUTAHMSA:

OCO3HAHHME CBOMX KOHCTHTYI[HOHHBIX IPaB U OOS3aHHOCTEH, yBa)kKEHHE 3aKOHA H
HPABOIOPS/IKA, COOIOJICHUE OCHOBOIOJIATAOIIUX HOPM HH(GOPMAIMOHHOTO IpaBa U
nH(pOpMAIIMOHHOM 0€30MaCHOCTH;

TOTOBHOCTh ~ IMPOTHBOCTOATH  HACOJOTHH  JKCTPEMHM3Ma,  HAI[MOHAIN3Ma,
KceHO(OoOMH,  TUCKPUMMHUHAIMM 110  COIMAIbHBIM, PCJIIMTHO3HBIM,  PAacCOBBIM,
HAIIMOHAIBHBIM IPU3HAKAaM B BUPTYaJbHOM IPOCTPAHCTBE;

2) MATPHOTHYECKOI0 BOCIUTAHMS

IICHHOCTHOE OTHOIIICHHE K HCTOPUYCCKOMY HACJICIHIO, JOCTIKEHUSIM Poccuu B
HayKe, MCKYCCTBE, TEXHOJIOTHAX, NMOHMMaHUEC 3HAYCHUS HMH(POPMATUKH KaK HAyKH B
YKU3HU COBPEMEHHOTO OOIIECTRA;

3) MYXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;
CIOCOOHOCTH OLIEHUBATh CUTYAIIUIO M IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUECHTUPYSCh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LICHHOCTH, B TOM 4MCJe B ceTH HTEpHET;

4) 3CTeTHYECKOT0 BOCTIMTAHMSA:

3CTETUYECKOE OTHOIIEHHE K MHPY, BKIIOYas CTETUKY HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA,;

CIIOCOOHOCTh BOCIIPHHMMATH PAa3IMYHbIE BHIbI KMCKYCCTBA, B TOM YHCIC
OCHOBAHHOTO Ha MCIIOJIb30BaHUH HH()OPMAIIHOHHBIX TEXHOJIOTHIA;

5) ¢puznuecKkoro BOCHUTAHUA:

c(OpPMUPOBAHHOCTh 3I0POBOTO M 0€30IMaCHOr0 00pa3a >XHU3HU, OTBETCTBEHHOTO
OTHOIIICHUSI K CBOEMY 370pPOBBIO, B TOM HYHCIIEe 3a CYET COOJIOACHUS TpPeOOBaHMIA
0e30macHOM 9SKCILIyaTallMd CPEACTB HMH(MOPMAIMOHHBIX M  KOMMYHHKAIITMOHHBIX
TEXHOJIOTUH;
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6) TpPyaoBOro BOCIIMTAHMSA:

TOTOBHOCTh K aKTHBHOM JESITEIBHOCTH TEXHOJIOTMYECKOM U  COLMalIbHON
HaIpaBJIE€HHOCTH, CIIOCOOHOCTh WHHUIMHUPOBAaTh, IUIAHUPOBATH U CAMOCTOSATEIBHO
BBINOJIHATH TaKyIO JESATEIIbHOCTD;

uHTEpec K cdepamM NOpOPECCHOHATIBHONM  JESTENBHOCTH, CBA3aHHBIM  C
MHPOPMATUKOM, MPOrpaMMHUPOBAHMEM U  HH(POPMAIMOHHBIMM  TEXHOJIOTHSIMH,
OCHOBAaHHbIMH Ha JOCTHXEHUSX HaykM HH(QOPMATUKU M HAYyYHO -TEXHUYECKOTO
mporpecca, yYMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyaymiel mnpodeccun u
pealli30BbIBATh COOCTBEHHBIE )KM3HEHHBIE TIJIaHBI,

TOTOBHOCTB M CIIOCOOHOCTh K 00pa30BaHMIO M CaMOOOPA30BaHUIO HA MPOTSHKEHUU
BCEM KU3HU,

7) 3K0JIOTHYeCKOr0 BOCIIUTAHUS:

0CO3HaHHME II00AJILHOTO XapaKTepa SKOJOTHUECKUX MPOOJIEM U IyTEeH UX PEIICHHUS,
B TOM UYHCIE€ C YYETOM BO3MOXKHOCTEH WH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH;

8) meHHOCTH HAYYHOTO MO3HAHMSI:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAyKH, JOCTHKEHHUSIM HAyYHO-TEXHUYECKOro IMporpecca M OOLIECTBEHHOM
NPAKTHKH, 32 CUET MOHUMAHUS POJIM MHPOPMAIMOHHBIX PECypcoB, HHPOPMAIIMOHHBIX
MpoLECCOB U MH(MOPMAIIMOHHBIX TEXHOJIOTHI B YCIOBHUSIX HU(POBOM TpaHcpopMauuu
MHOTHX c(ep KHU3HU COBPEMEHHOTO O0IIECTBA;

OCO3HaHWE LIEHHOCTM HAyYHOU JeATEeIbHOCTH, TOTOBHOCTh OCYILECTBIIATH
MPOEKTHYIO U MCCIIEIOBATEIBCKYIO AEATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

9) 3MOIHOHAJBLHBIH HHTEJUIEKT, IIPEANOIaralnui copMHUPOBAaHHOCTS:

CAMOpPETYJIMPOBaHUsl, BKIIIOYAKOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBEJEHUE, CIIOCOOHOCTh aIalTUPOBATHCS K SMOLMOHAIBHBIM
M3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEH MOTHBALIMM, BKIIIOYAIOLMIEH CTPEMIICHUE K JOCTHKCHUIO LEIU U
yClexy, OINTUMHU3M, HWHULMATUBHOCTb, YMEHHME JIEMCTBOBATb, MCXOAA W3 CBOMUX
BO3MOXKHOCTEM;

SMIIATHH, BKIIOYAIOMICH CIOCOOHOCTh IIOHMMAaTh SMOIMOHAJIBHOE COCTOSHHE
JIPYTUX, YYUTHIBATh €ro TMPH OCYIIECTBICHUH KOMMYHHKAIIUH, CIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHUIO;

COITMAJILHBIX HABBIKOB, BKJIIOUYAIOIIUX CIOCOOHOCTH BBICTpAaWBaTh OTHOIICHHS C
JIPYTUMU JTIFOABMU, 3200 TUTHCSI, POSIBIISITE HHTEPEC U pa3perniaTh KOHPIUKTHI.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

B pe3ynbrare uzyuenuss HHPOpMAaTUKHU HA YPOBHE CPEAHETO 00111eT0 00pa3oBaHus y
oOyuaromierocss OyayT copMupoBaHbl METANPEIMETHBIE PE3YJIbTAThl, OTPAXKEHHBIE B
YHUBEPCAITBHBIX YUEOHBIX JEHCTBUAX, @ HIMEHHO - TIO3HABATEIIbHBIE YHUBEPCAILHBIE
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yueOHble JEHCTBUS, KOMMYHUKATHBHbIE YyHHUBEpCaJbHbIE yueOHbIE JEHCTBUS,
PEryJISTUBHBIE YHUBEPCAIbHBIE YUEOHbIEC JEHCTBUSA, COBMECTHAS JIEATEIbHOCTD.

IHo3HaBaTe/ibHbIC YHUBEPCAJIbHBIC YUeOHbIe 1eiicTBUSA Ba3oBbie
Jornyeckue 1ecTBUSA:

CaMOCTOSATEILHO (DOPMYIHUPOBATh U aKTyaIM3UPOBATh MPOOJIEMY, pacCMaTpUBATh
¢ BCECTOPOHHE;

yCTaHABJIMBATh CYIICCTBCHHBIH TPU3HAK WJIM OCHOBaHUS IS CpPaBHCHUS,
KJ1IacCUpUKAIUA U 000OIICHHUS;

OIIPEICIIATH ICNIN ASATSIBHOCTH, 33/1aBaTh MMapaMeTPhbl U KPUTCPUU UX
JOCTHKCHHS; BBISBIIATH 3aKOHOMEPHOCTH 1 IIPOTHBOPEYHS B pacCMaTPpUBaEMBbIX
SIBJICHUSX; pa3padaThIBaTh IJIaH PEHICHHS MPOOJIEMBI ¢ YIETOM aHAIM3a HMEIOIIUXCSI
MaTepUaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JCATCIILHOCTh, OIICHHBATh COOTBETCTBHE PE3yJIbTaTOB
IEJISIM, OLICHUBATh PUCKHU TIOCIICACTBHI JACATCIbHOCTH;

KOOPJMHHUPOBATh W BBIMOJHATH PabOTy B YCIOBHSX pPEajbHOr0, BUPTYAIBHOTO M
KOMOHMHHPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIIIICHUE IIPH PEIICHUN YKU3HCHHBIX MPOOJICM.

ba3oBble uccienoBaTebcKkme 1eiiCTBUS:

BJIAJETh HABBIKAMHM Y4YEOHO-HCCIEAOBATEIbCKOM W MPOEKTHOW MESITEeIbHOCTH,
HABBIKAMM pa3pelieHus mpoOaeM, CioCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSTEIIbHOMY
MOMCKY METOJIOB PEIICHUs MPAKTHUECKUX 3a/ad, MPUMEHEHHIO Pa3IUYHBIX METOJOB
NO3HaHMS,

OCYILECTBIISATh PA3IMYHbIE BU/IBI I€ATEIHHOCTH 110 MOJIYYEHHIO HOBOTO 3HAHUS, €T0
UHTEpIIpeTalny, IPeoOpa30BaHUIO U IPUMEHEHHUIO B Pa3JIMUHbIX yUeOHBIX CUTYaIUsIX, B
TOM YHCJIE TIPU CO3J]aHUH YUEOHBIX U COLUAIBHBIX TPOEKTOB;

dbopMUpOBAaTh HAy4YHBIM THUIl MBIIUICHUS, BIaJAE€Th HAy4YHOH TEPMUHOJIOTHUEH,
KIIIOYEBBIMU MOHATHSIMH U METOJIaMU;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHOM AEATEILHOCTH
Y )KU3HCHHBIX CUTYAaIIHsIX;

BBISIBJISITH IPUYUHHO-CIIC/ICTBEHHBIC CBSI3U U aKTyaJU3UPOBATh 3a/1a4y, BBIIBUTATh
THIOTE3y €€ pelIeHus, HaXOAUTh apTyMEHTHI JJIs 10Ka3aTeIbCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATH MOTYUYCHHBIE B XO/I€ PEIICHUS 3a7]aui PEe3yabTaThl, KpUTHUECKU
OLICHMBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSX; 1aBaTh
OLICHKY HOBBIM CUTYallMsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT; OCYIIECTBIATH
LIEJICHAIIPABJICHHBIHN MOUCK EPEHOCca CPEAICTB U CIOCOOOB JAEMCTBUS B
po(ecCHOHANBEHYIO CPENy;

yMETh TEPEHOCUTh 3HAaHUS B TMO3HABATEIbHYI0 U MPAKTUYECKYIO O0OJacCTH
KHU3HEICSITEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHMS U3 Pa3HbIX IPEIMETHBIX 001acTel;
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BBIABUT'AaTb HOBBIC UACH, IIPCJIAraTh OPUTHHAJIBHBIC IIOAXOAbI U PCIICHUA, CTABUTDH
HpO6JI€MI>I " 3aa491, JOITYCKAIOMINC aJIbTCPHATUBHBIC PCIICHUA.

Pabora ¢ undpopmaunmeii:

BJA/€Th HABbIKAMHU IOJydyeHUs MH(GOpMAallMM U3 HMCTOYHHUKOB pPa3HbIX THUIIOB,
CaMOCTOSITEJIBHO OCYUIECTBJIATh IIOUCK, aHAJIW3, CUCTEMATHU3ALMI0 U HHTEPIPETALUIO
MH(POpPMAIUHU Pa3IMYHbIX BUJIOB U (POPM MpEICTaBICHUS;

CO3/1aBaTh TEKCThl B Pa3IM4YHbIX (popMarax ¢ y4éTOM Ha3HAuYeHUS MHPOpMAIUU U
LIEJIEBOM ayJJUTOPUH, BEIOMpAsi ONITUMAJIbHYIO (OpMY MPEICTABICHUS U BU3yaIu3alluy;

OLICHHMBAThb JIOCTOBEPHOCTb, JIETHTUMHOCTh HWH(pOpMaluu, €€ COOTBETCTBHE
MIPaBOBBIM U MOPAJIbHO-3TUYECKUM HOPMaM;

HCIIOJIb30BaTh CPEICTBA MHPOPMALMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJOTUN B
pEIIEHNH KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPTaHU3allMOHHBIX 33/1a4 ¢ COOII0ACHUEM
TpeOOBaHUII SPrOHOMUKHM, TEXHUKH O€30MacHOCTH, THMTHEHBI, pecypcocOepexeHus,
MPABOBBIX U ATUYECKUX HOPM, HOPM MH(OPMALIMIOHHON 0€30MacHOCTH;

BJa/IeTh HAaBBIKAMU PACHO3HABaHMS U 3alIUThl MH(OpManuu, WHOOPMALMOHHON
0€30MacHOCTH JTUYHOCTH.

KomMmyHuKaTHBHBIE YHHBEPCAJIbHbIEC YUeOHBbIE JeHCTBHS
OO0menne:

OCYIIECTBJISATh KOMMYHUKAIIMH BO BCeX chepax KU3HU;

pacno3HaBaTh HeEBepOaJbHBIE CpeAcTBa  OOIIEHWs, T[MOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, PACTIO3HABATH MPEANOCHIIKA KOHPIMKTHBIX CUTYaIllUH U CMSTYaTh
KOH()JIUKTHI;

BJIAJIETH pa3IMYHBIMU criocobamMu oO1eHus " B3aUMOJICUCTBHS,
apryMEHTHUPOBAHHO BECTH JUAJIOT, YMETh CMATYaTh KOH(M)IUKTHBIEC CUTYAIIHH,

Pa3BEPHYTO U JIOTMYHO M3JIAraTh CBOIO TOUKY 3PEHUS C UCTIOIB30BAHUEM SI3BIKOBBIX
CPEICTB.

CoBMecTHasi 1eAITEIbHOCTD:

MOHUMATh W WCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ WHIAMBUAYAJIHHOM
paboThI;

BBIOMPATH TEMATHUKY U METOJIBI COBMECTHBIX JICUCTBUH C YIETOM OOIIMX UHTEPECOB
Y BO3MOXHOCTEH KaXK/10T0 YieHa KOJIJIEKTHBA;

NPUHUMATH 1IEJTH COBMECTHOH JEATEILHOCTH, OPTaHU30BBIBATh U KOOPAHMHHPOBATH
JNEUCTBUSA 110 UX JOCTHUKEHUIO: COCTABJIATH IUIAH AECHCTBUM, PACIIPEIEIISATh POJIU C YUETOM
MHEHUI Y9aCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOM PabOTHI;

OIICHMBATh KAa4Y€CTBO CBOETO BKJAaJa M KaXKJIOrO YJaCTHHUKAa KOMaHABl B OOIMIUA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

mpeayiaraTh  HOBBIE TPOEKTHI, OIEHWBATh WJACH C TO3WIMH  HOBU3HHI,
OpUTHUHATBHOCTH, TPAKTUYECKON 3HAYNMOCTH;
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OCYIICCTBIIATH TO3UTUBHOC CTPATCTUUCCKOC ITOBCACHUC B PA3JIMYHBIX CUTYyallUAX,
IMPOABJIATH TBOPUYCCTBO U B006pa>1<eHHe, OBITH HWHHUTIMAaTHUBHBIM.

PeryasiTuBHbI€ YHUBEPCAJIbHBbIE Y4eOHbIE HeiiCTBUS
Camoopranusanms:

CaMOCTOATENIBHO  OCYIIECTBIIATH  I[TO3HABATENIBHYIO JEATEIBbHOCTb, BBIABIIATH
npoOsieMbl, CTaBUTh U (OPMYJIHMPOBaTh COOCTBEHHBIE 33Jaud B 0Opa3oBaTEIbHOU
NEATEIIBHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOSTENIbHO COCTABIIATH IUIAH PEIICHUS POOJIEMBI C YYETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHU; 1aBaTh OLIEHKY HOBBIM
CUTyalusIM;

pacMpATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHH; 1eTaTh
OCO3HaHHBIA BBIOOP, ApTyMEHTUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 3 PEILICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBAaTh (POPMUPOBAHUIO U TMPOSIBJICHUIO LIMPOKOW SPYAMIIMH B Pa3HbIX
0o0JacTAX 3HAHWUM, TNOCTOSHHO TNOBBIIATH CBOW O0Opa30BaTENbHBIA U KyJIbTYPHBIM
YPOBEHb.

CaMOKOHTPOJIb:

JaBaThb OLICHKY HOBBIM CHUTyalldsM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCT,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSAM;

BJIaJICTh HABBIKAMHU ITO3HABATEJILHOM PEQPIIEKCMU KAaK OCO3HAHMUS COBEPILAEMBIX
JNEUCTBUN U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUM, MCIOJIB30BATH
npuéMBbI pedIeKCHH ISl OLIEHKU CUTYallMH, BHIOOpa BEPHOTO PEILICHHUS,

OLIEHUBATh PUCKHA U CBOEBPEMEHHO IMPUHUMATh PELIEHUS 110 UX CHUKEHUIO;

IIPUHAMATh MOTHUBBI M ApTYMEHTHI IPYTUX MPH aHAJIU3€E PE3YIIBTATOB ACATEIBHOCTH.

IlpunsaTus cedst U Apyrux:
IPUHUMATH Ce0sl, MIOHUMas CBOU HEJIOCTATKU U JIOCTOMHCTBA;
MPUHAMATh MOTUBBI U ApTYMEHTHI IPYTUX MPU aHATU3E PE3YJIbTATOB €SI TENHHOCTH;
MPU3HABATh CBOE MPABO U MPABO JPYTHX HA OMIHOKY;
pPa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C TTO3UIIMU JPYTOro YeIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

B mpouecce uzydenus kypca MHPOpMaTUKu yrayonénHoro ypoHs B 10 kiacce
oOy4JaronumMucs OyyT TOCTUTHYTHI CJIETYIOIINE MPEeIMETHbIE PE3yIbTaThl:

BJIaJICHUE MPEJCTABICHUSIMU O POJIA MH(DOPMAIIMU U CBSA3aHHBIX C HEM MPOIIECCOB B
NpUpOJE, TEXHUKE W OOIeCTBE, MOHATUAMH «HUHPOpMaLUD», «HUH(POPMAILIMOHHBIN
IOPOLECC»,  «CHUCTEMa»,  «KOMIIOHEHTbI  CHUCTEMBD»,  «CUCTEMHBIH  3(peKTy,
«MH(OpMaLIMOHHAs CUCTEMay», «CUCTEMA YIIPABICHUSY;

BJIaJICHUE METOJAMHM IoUCcKa nHpopMaluu B ceTd VIHTEepHET, yMEHUE KpUTUUYECKH
OLIEHMBATh MH(OPMAIIUIO, IOTYyYEHHYIO U3 ceTu HTepHeT;

19



YMEHHUE XapaKTEepPU30BaTh OOJbIINE JaHHbIC, IPUBOAUTH IPUMEPHI UCTOUHUKOB UX
MOJIyUYEHHUsI M HaMpaBJICHUS HCIOIb30BAaHUS, YMEHHE KIACCH(PHUIIMPOBATH OCHOBHBIC
3aaud aHaIKW3a JaHHBIX (MPOTHO3WPOBAHUE, Kiaccu(UKaLM, KiIacTepu3alus, aHaIn3
OTKJIOHEHHI), TIOHUMATh TOCIEI0BATEIBHOCTh PEIICHUs 3a/1a4 aHalu3a JaHHBIX: cOOp
MEPBUYHBIX JaHHBIX, OYMCTKA M OLIEHKAa KadecTBa JaHHBIX, BHIOOp W/MIM MOCTPOCHUE
MOJENH, TpeoOpa3oBaHWE [IaHHBIX, BH3yaldW3allMs JaHHBIX, HMHTEPIpETaIUsI
pE3yNbTATOB;

NOHMMAaHUE OCHOBHBIX MPHUHIMIOB yCTpoWcTBa U  (YHKIMOHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX M MOOUJIBHBIX KOMIBIOTEPOB, TEHACHIIMM pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIaJICHUE HAaBBIKAMU PA0OTHI C ONEPAIIMOHHBIMU CUCTEMaMH, OCHOBHBIMHU BUIAMHU
IPOrpaMMHOT0  OOecreueHus: s penieHus ydeOHBIX 3adad 1o  BbIOpaHHOM
cCrieruain3aluu;

HaJIMYHUE MPEACTABICHUIN 0 KOMIBIOTEPHBIX CETSIX U MX POJIA B COBPEMEHHOM MUPE,
0 0a30BbIX MPHUHIIMIIAX OPTaHU3AINHA U (PYHKIMOHHUPOBAHUS KOMIIBIOTEPHBIX CceTeH, 00
oOILIMX MPUHLHKIAX pa3pabOTKU U (PYHKIIMOHUPOBAHUS UHTEPHET-TTPUIIOKEHUI;

MOHMMAaHHUE yrpo3 WHGOPMAIMOHHON OE30MacHOCTH, WCIOJIb30BaHWE METOJIOB U
CPEACTB MPOTUBOACHCTBHUS JTUM yrpo3aMm, coOdtojeHne wmep 0e30MacHOCTH,
NPEeIOTBPALIAIONINX  HE3aKOHHOE  paclpOCTpaHEHHWE  TEePCOHANBHBIX  JIaHHBIX,
coOmrofienne TpeOOBaHWUN TEXHUKH OE30MacHOCTM W TUTHMEHBI TMpu pabote ¢
KOMITBIOTEPAMH H JIPYTUMHU KOMIIOHEHTaMH IHQPPOBOTO OKPYKECHUS, TMOHUMAaHUE
MIPaBOBBIX OCHOB HCIIOJIB30BaHUS KOMITBIOTEPHBIX Mporpamm, 0a3 JaHHBIX U padOTHI B
cetu MHTepHET;

NMOHUMAHUE OCHOBHBIX TPUHIHUIIOB JUCKPETU3AIMH  PA3IMYHBIX  BUJOB
uH(dOpMaIuK, YMEHUE ONPEAeNaTh HHHOPMAIIMOHHBIA 00BEM TEKCTOBBIX, IparuecKux
¥ 3BYKOBBIX JIaHHBIX MPH 3aJaHHBIX MapaMeTpax JUCKPETHU3AINH, YMEHHUE OMPEACIsITh
CPEIHIOI0 CKOPOCTh Tepeaur JaHHBIX, OIICHWBATh M3MEHEHHE BPEMEHHU MEepeadyn MpH
M3MEHEHUU NHPOPMAITMOHHOTO 00BhEMa TAHHBIX M XapaKTEPUCTHK KaHaja CBSI3H;

YMEHHE HCIIOJIb30BaTh NP PEIICHUH 3a7a4 CBOMCTBA MO3UIIMOHHOM 3alMCH YUCET,
aJITOpPUTMA TIOCTPOCHUS 3aIMCH YMCIIa B MO3UIIMOHHON CUCTEME CUMCIICHHS C 3aJaHHBIM
OCHOBaHHEM M TIOCTPOEHUS 4YHCIa MO CTPOKE, COAEpIKalled 3aluch STOTO0 YWCIa B
MO3UIIMOHHON CHUCTEME CYMCIEHHUS C 3aJaHHBIM OCHOBAHHMEM, YMEHHUE BBIIOJIHAThH
apudmeTryecKue onepayy B MO3UIUOHHBIX CUCTEMaX CUMCIICHUS;

YMEHHUE BBIMOJIHATH MPE0Opa30oBaHUs IOTUUECKUX BBIPAKEHUH, UCTIONB3YS 3aKOHBI
anreOpbl JIOTMKH, YMEHHUE CTPOUTH JIOTUYECKOE BBIPAXKEHHE B JU3bIOHKTUBHOW H
KOHBIOHKTUBHOW HOPMaJIbHBIX (hOpMax 10 3aIaHHOM TabuIle ICTUHHOCTH, UCCIIEI0BAThH
00JacTh UCTUHHOCTU BBICKA3bIBAHUSA, COAEPIKAILETO MMEPEMEHHbIE, PEIIaTh HECIO0KHbIC
JIOTUYECKUE YPABHEHUS U CUCTEMbI YPaBHEHUI;

NOHUMaHUE 0A30BBIX AJITOPUTMOB 00PaOOTKH YMCIOBOW U TEKCTOBOM MH(OpMaIuu
(3amuch yucen B MO3UIIMOHHON CUCTEME CUUCIEHUS, HAXOXKICHUE BCEX MPOCTHIX YHUCET B
3aJIaHHOM Jana3oHe, 00paboTka MHOTOPa3psAIHBIX LEbIX YUCEN, aHAJIU3 CUMBOJIbHBIX
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CTPOK U JPYTHX), AJITOPUTMOB MOMCKA U COPTUPOBKH, YMEHHUE ONPEIECIATh CIO0KHOCTD
U3y4aeMbIX B Kypce 0a30BbIX aJIrOpUTMOB (CyMMHpPOBAHHME 3JIEMEHTOB MAacCCHUBA,
COPTHUPOBKA MaccuBa, IepeOOpHBIE AITOPUTMBI, IBOMYHBIA TIOWCK) W MPHUBOJIUTH
IPUMEPHI HECKOJIBKUX AJITOPUTMOB PA3HOM CIIOXKHOCTH ISl pEIIEHUs OJHOM 3a/1a4u;

BJIQJICHUE YHUBEPCAJIBHBIM SI3BIKOM TPOTPAMMHPOBAHHUS BBICOKOTO YpPOBHS
(Pylitom, “aVa, C++, C#), npeactaBieHUsIMU O 0a30BBIX THIIAX JAHHBIX U CTPYKTypax
JaHHBIX, YMEHHE HCIOJIb30BaTh OCHOBHBIC YIPABISAIONIME KOHCTPYKIIMH, YMEHUE
OCYIIECTBIISATh AHAJIU3 MPEUIOKEHHON IMPOTrPAMMBI: ONPENEISATh PE3yIbTaThl padOThI
IpOrpaMMbl NPU 33aJaHHBIX HCXOJHBIX JaHHBIX, ONPEENATh, MPU KAKUX HCXOJHBIX
JAHHBIX BO3MOXKHO IOJIyYE€HUE YKa3aHHBIX PE3yJbTaTOB, BBIABIATH JaHHbIE, KOTOPbIE
MOTYT MPHUBECTH K OMMOKe B paboTe Mporpammsbl, GOPMYIUPOBATH MPEUIOKEHUS 10
YIIY4LIEHUIO IPOrPaMMHOTO KOJa;

YMEHHME  CO3/1aBaTb  CTPYKTYpUPOBAaHHbIE  TEKCTOBbIE  JOKYMEHTbl U
JEMOHCTPALIMOHHBIE MaTepHalbl C HCIOJb30BAaHUEM BO3MOYKHOCTEH COBPEMEHHBIX
IPOrPaMMHBIX CPEJCTB M 0OJIAYHBIX CEPBUCOB;

YMEHUE HCIOJIb30BaTh 3JEKTPOHHbIE TAOMMIBI JUIS aHajau3a, MPEACTABICHUS U
00pabOTKM JaHHBIX (BKJIIOYAs BBIYHCIEHHE CYMMBbI, CpPEAHEro apu(pMeTUYECKOro,
HauOOBIIET0 U HAUMEHBIIIETO 3HAYCHUI, PEIlIeHNuEe ypaBHEHUH, BHIOOP ONTHMAIBLHOTO
peuieHus1, no00p JUHUM TPEHA, pEHICHUE 3a]1a4 MPOTHO3UPOBAHNUSA ).

B mpouecce uzyuenus kypca MHPOpMATUKH yriyos€HHoro ypoBHs B 11 kiiacce
oOyJarouumMucs OyyT TOCTUTHYTHI CJIEAYIOIINE MPEIMETHbIE PE3YIbTaThl:

YMEHUE CTPOUTh HEPABHOMEPHBIE  KOABI, JOMYCKAIOUIME  OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIICHUMN (MpePUKCHBIE KOJIbI), MCIOIb30BaTh MPOCTEUIINE KOJIbI,
KOTOpbIE MO3BOJIAIOT OOHApYXUBAaThb W UCHPABISTH OUIMOKM NpH IepeAade daHHbBIX,
CTPOUTHh KOJA, OOECIEUMBAIOIIMK HAUMEHBIIYI0 BO3MOXHYIO CPEAHIO JJIUHY
COOOUIEHUS! IPU U3BECTHOM YaCTOTE CUMBOJIOB, MOSICHATH MPUHIUIIBI PaOOTHI MPOCTHIX
QITOPUTMOB CXKaTUS JAHHBIX;

YMEHHE pelliaTh AITOPUTMUUECKHE 3a/1a4H, CBI3aHHbIE C aHAJIN30M rpadoB (3agaun
MOCTPOEHHUS ONTUMAIBHOTO MYTH MEXIy BEpIIMHAMU rpada, OnpeeseHus: KOJINnYecTBa
pa3IMyYHBIX TyTEeH MEXAy BEpLIIMHAMU OPHUEHTHPOBAHHOIO AIMKIMYECKOro rpada),
YMEHUE UCIOJIb30BaTh I€PEBbS PU aHAJIU3€ U TOCTPOEHUU KOAOB M JUIsl IPEICTABICHUS
apu(MeTHYECKUX BBIPAKEHUHM, MPHU PEHICHUU 3a]ad IMOHCKAa U COPTUPOBKH, YMEHHE
CTPOUTH JAEPEBO UIPHl MO 3aJaHHOMY aJTOpPUTMY, pa3padaThiBaTbh U OOOCHOBBIBATH
BBIUTPHIIIHYIO CTPATETHIO UTPHI;

yMeHUE pa3padaThiBaTh U PEATM30BBIBATh B BUAE MPOrpaMM 0a30BbI€ aITOPUTMBIL,
YMEHHE UCIO0JIb30BaTh B POrpamMMax JaHHbIE Pa3JIUYHbIX TUIIOB C Y4ETOM OTpaHUYEHUI
Ha JMana3oH UX BO3MOXHBIX 3HAUEHWW, NPUMEHATH NPU PEUICHUM 3a/1ay CTPYKTYpHI
JaHHBIX (CIIUCKH, CIOBapH, CTEKH, OUEPEAH, AEPEBbS), UCIOIb30BaTh 0A30BbIE ONIEpaLlUU
CO CTPYKTYPaMHM JAHHBIX, IPUMEHATH CTaHIAPTHBIE U COOCTBEHHBIE TIOAIPOrPAMMBI JIsl
00pabOTKM YHUCTIOBBIX TAHHBIX U CUMBOJBHBIX CTPOK, HCIIOJIb30BaTh MIPH pa3paboTke
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nporpaMM  OMOJHOTEKHM TMOMANPOrpaMM, 3HaTh (YHKIHMOHAIBHBIE BO3MOXHOCTH
WHCTPYMEHTAJIBHBIX CPEJICTB CpelIbl pa3pabOTKH, yYMEHHE HCIOJIb30BaTh CPEJCTBA
OTNaJKH TpOorpaMM B Cpele MNpPOrpaMMHUPOBAHUS, YMEHHE JIOKYMEHTHPOBAThH
IPOrPaMMBl;

YMEHHE CO3/1aBaTh BEO-CTPAHHULIBI,

BJIa/ICHHE OCHOBHBIMHU CBEJCHUSIMU O 0a3axX JAaHHBIX, UX CTPYKTYpe, CPeICTBax
co3iaHus M paboThl ¢ HUMH, YMEHHE HCIOJIb30BaTh TAOIWYHBIC (PENSALUOHHBIC) 0a3bl
TAHHBIX (COCTABIISITH 3aMIPOCHI B 0a3aX JaHHBIX, BHITOIHATH COPTUPOBKY M TIOMCK 3aIrceit
B 0a3e NaHHBIX, HAMIOJHATH pa3paboTaHHyIO 0a3y JaHHBIX) U CIIPABOYHBIC CUCTEMBI;

YMEHHUE HCIOJIb30BaTh KOMIBIOTEPHO-MATEMATUYECKUE MOJEIN JJis aHalu3a
OOBEKTOB M TMPOLECCOB: (POPMYIUPOBATH LENb MOJICIUPOBAHMS, BBINOJHATH AHAJIN3
pE3yJIbTaTOB, MOJYYEHHBIX B XOJ€ MOJEIUPOBAHUS, OLICHUBATb COOTBETCTBUE MOJEIU
MOJIETTUPYEMOMY OOBEKTY WMJIU MPOIIECCY, IPEACTABIATh PE3yIbTaThl MOACIUPOBAHNUS B
HaTJISTHOM BUJIE;

YMEHHE  OpraHU30BBIBATh JIMYHOE  HH(OPMAIIMOHHOE  TPOCTPAHCTBO  C
WCIIOJIb30BAaHUEM  PA3JIMYHBIX  CPEACTB  MUQPPOBBIX  TEXHOJOTUH, TOHUMAaHUE
BO3MOXXHOCTEH  HIHU(POBBIX  CEPBUCOB  TOCYAAPCTBEHHBIX  YCIYT, LU(POBBIX
00pa3oBaTeNbHBIX CEPBUCOB,;

MOHMMAaHUE OCHOBHBIX TPUHIUIOB pPabOTHl, BO3MOXXHOCTEH H OTpaHHYCHUS
NPUMEHEHHUS TEXHOJIOTUN UCKYCCTBEHHOTO UHTEIIEKTa B PA3JIMYHbIX 001aCTAX, HATHUNE
NpEJCTaBICHU O Kpyre pellaeMbIX 3ajad MalIMHHOTO 00ydeHHs (pacro3HaBaHusl,
KJIacCU(pUKALMU M TPOTHO3UPOBAHUS) HAJMYME TMPEACTABICHUN 00 HCIOJIb30BaHUU
MH()OPMAITMOHHBIX TEXHOJIOTUH B PA3IMUHBIX MPOGECCHOHANBHBIX cdepax.
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TEMATHYECKOE INIAHUPOBAHUE"

10 KJIACC

Ne

/o

HaumenoBanue pa3neson
1 TeM Y4eOHOTr0 IPEeIMETa]

KomuuecTBo

qacoB

[IporpammHoe conepkanue

OCHOBHBIE BUJIBI ICATEIHBHOCTH
o0yJaronuxcs

Paznea 1. IludpoBasi rpaMOTHOCTH

1.1

Kowmrmbrorep -
YHUBEPCAIBHOE
YCTPOMCTBO 00pabOTKH
TTaHHBIX

6

TpeboBaHusl TEXHUKU OE€30MAaCHOCTH U
TUTUEHBI TIpU paboTe ¢ KOMIIbIOTEPaAMHU U
IPYTUMU  KOMIIOHEHTaMHd  LH(PPOBOTrO
OKPYXEHUSL.

[ [puHIUIIBI pa0OTHI KOMIIBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM. APXUTEKTYpa
¢bon Heiimana. apsapockas
apxumexkmypa. ABTOMaTH4YECKOE
BBITTOJTHEHUE [TPOTPAMMBI IIPOLIECCOPOM.
OnepaTuBHas1, TOCTOSHHAS U
noJroBpeMeHHast nmaMatb. OOMeH
TAHHBIMU € IOMOLIBIO IIKH. KoHTposuteps!
BHEIIIHUX YCTPOMUCTB. [IpsAmoii noctyn
MaMSATH.

OCHOBHbBIE TEHJICHLIUU PA3BUTHS

KOMIIBIOTCPHBIX TEXHOJIOTUM.

AHAIM3UPOBATH YCIOBUS UCITOIB30BAHUS
KOMITBIOTEPA U IPYTUX JOCTYITHBIX
KOMIIOHEHTOB IIU(PPOBOTO OKPYKEHHUSI C
TOYKU 3PEHUSI TPEOOBAHUM TEXHUKHU
0e30macHOCTH ¥ TUTHEHBI. ONHUCHIBATH
COCTaBHbIC YACTH U MPUHLIUIBI PAaOOTHI
KOMITBLIOTEPOB, MOOUJILHBIX YCTPOMCTB,
KOMITBFOTEPHBIX CUCTEM.
XapakTepu30BaTh KOMIIBIOTEPHI PA3HBIX
[MOKOJICHUH.

M ckath B cetu MHTEpHET MHpOpMaITuio 00
OTE€YECTBEHHBIX CIEHHUATACTAX, BHECIIINX
BKJIA]] B PA3BUTHE BBIYUCIUTEIBHOU
TEXHUKHU.

[ IpruBOAUTH pUMEPHI,

! Kpru@O}Vl B COACPKAaHUHU TEMATHYECKOI'0 IJIAaHUPOBAHHUSA BbLICJAACTCH MaTepuaJl, KOTOpLIﬁ He SIBJISIETCSl 00513aTeJIbHBIM NP U3Yy4Y€HUHU U HE BXOJAUT B COJAEpP:KaHHE l'lpOMe)KyTO‘lHOf/i HJIN

HUTOTOBOM aTTeCTallly 110 IIpeaAMeTYy.
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[TapamienbHbIC BEIYUCICHUS.
MHOronponecCOpHbIE CUCTEMBI.
CyniepkomnbroTepsl. Pacipenenénnnie
BBIYHCIINTCIBLHBIC CHCTEMBI U 00pab0oTKa
OOJIBIINX JAaHHBIX. MOOUIBHBIE

U (POBBIC YCTPOKCTBA U UX POJIb B
KOMMYHHKaIMIX. BcTpoeHHBIC
KOMITBIOTEPbl. MUKPOKOHTPOJUIEPHI.
Po6oTr3upoBaHHBIC TPOU3BOICTBA

[OATBEPKAAIOIINE TCHACHIIUN Pa3BUTHUS
BBIYHMCIIUTEIbHON TEXHUKHU.
[1OACHATH CYITHOCTB NAapaJUIEIbHBIX
BbIYMCIIEHUN. [[puBOUTE TpUMEpHI 3a1ad,
1Sl PEIIEHUSI KOTOPBIX MPUMEHSFOTCS
CYHEPKOMITBIOTEPHBIE TEXHOJIOTUU WU
TEXHOJIOTHH PacipereaEéHHbIX
BBIUHCIICHUN. XapaKTepU30BaTh
POOOTU3MPOBAHHBIE TPOU3BO/ICTBA,
MOOMJIbHBIE ITU(POBBIE YCTPONCTBA U UX
0JIb B KOMMYHHUKAIUSAX

1.2

[IporpamMmmHuoe

o0OecreyeHmne

[IporpamMHOe obecrieueHue
KOMITBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM.
Bu bl mporpaMMHOTO 00ECTICYeHHS U X
HazHayeHue. OcoOeHHOCTH
MPOrpaMMHOT0 00eCTIeUeHUST MOOUITBHBIX
ycTpoucTB. [lapannensHoe
nporpaMMmupoBanue. CucteMHoe
IpPOrpaMMHOE 0OECTIEUEHHE.
OrnepalliOHHBIE CUCTEMBI. Y THJIUTHI.
J{paiiBepsl ycrpoiicTB. UHCTamssuus u
NENHCTAIIIALINS TPOTPAMMHOTO
oOecrieueHusl.

DaitnoBbie cucTeMbl. [IpuHIUTIBI
pa3MeIeHust © UMEHOBaHUs (haiiioB B
nosroBpeMeHHoM mamsity. 1llabimons! ais

onucaHus rpynn ¢aisos.

PaboTaTh ¢ rpadmyueckum unTepdeiicom
onepannonHoit cuctemsl (OC),
CTaHIAPTHBIMU U CITYKECOHBIMH
MPIIOKCHUSAMH, (HaliIOBBIMH
MEHEKEPAMH.

CoOTHOCHUTD BUJIBI JTUIICH3UI HA
WCTIOJIb30BaHUE TIPOTPAMMHOTO
oOecreueHus U opsJI0K €ro
WCIIOJIb30BAHUS U PACTIPOCTPAHCHHUS.
[IpuBOAUTH MPUMEPHI MPOTIPUETAPHOTO U
CBOOOHOTO MPOrPaMMHOT0 0OecTIeYeHMs,
MpEeIHA3HAYCHHOTO JIJISl PEIICHUS OAHUX U
TeX ke 3a1a4. Ha3piBaTh OCHOBHBIC
MpaBOHAPYIICHUS, IMEIOITUE MECTO B

00JIaCTH UCIOJIb30BAHUSI IPOTrPAMMHOTO
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3akoHoaTenbcTBO Poccuiickoit
®denepannu B 00J1aCTH TPOTPAMMHOTO
oOecrnieuenus. JInneHsnpoBanue
MPOrPaMMHOTO OOecTeueHus: U HUPPOBBIX
pecypcos. [IponpuerapHoe u cBoOOJHOE
pOorpaMMHOE 00€ECIICUEHHE.
KoMMmepueckoe 1 HEKOMMEPUECKOE
MCII0JIb30BAaHUE TIPOIPAMMHOIO
oOecrnieueHus U HUPPOBBIX PECYPCOB.
OTBETCTBEHHOCTh, YCTaHABIMBaeMasl
3aKOHOIATENBCTBOM Poccuiickon
denepanyu 3a HEIPABOMEPHOE
MCIIOJIb30BAaHUE TPOTrPAMMHOTO
oOecreueHus U HU(POBBIX PECYPCOB

oOecrieueHus, 1 OTBETCTBEHHOCTh 3a HUX,
[IPEAYCMOTPEHHYIO 3aKOHOAATENBCTBOM
P®. Ilpakmuueckue pabomuwi:

1. Uncmannayus u oeuncmaniayusi
npocpamm

1.3.

KomribroTepHbie cetu

[ [pyHIIMTIBI MOCTPOEHUS U aninapaTHbIC
KOMITOHEHTBI KOMIIBIOTEPHBIX CETEM.
CeteBble mpoTokoJibl. CeTb IHTEpHET.
Anpecauus B cetu atepHeT. [IpoTokobl
crexa TCP/1P.

CucreMa TOMEHHBIX UMEH.

Paznenenue 1P-cetu Ha mojcetu ¢
MOMOIILIO MacoK Iozcerei. CeTeBoe
aaMUHUCTpUpoBaHue. [lomydeHue TaHHbIX
0 CETEBBIX HACTPOMKAX KOMITbIOTEPA.

[IpoBepka Hanuyus CBA3U

[ToSCHATH MPUHLUIBI TIOCTPOECHUS
KOMITBIOTEPHBIX CETEM.

BrigBisiTh 00111€€ M paznudus B
OpraHU3aIMH JIOKATBHBIX U TJI00ATBHBIX
KOMIIBIOTEPHBIX ceTel. [IpuBoauTe
npuMepbl TpoTokosioB creka TCP/1P ¢
onpeaeIEHHBIMU QYHKITUSIMH.
Vcronb30BaTh MacKu MOJACETEN JIst
pazouenus 1P-cetn Ha mojceTu.

[ IpruMEHATh IPOrPaAMMHOE
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c y31oM cetu. Onpesenienne Mapupyra
TIBM>KEHUS TTaKETOB.

Busl nedarenbHOCTH B ceTd IHTEpHeT.
CepBucsl HTEpHETA.
["eonH(pOpMaIIMOHHBIE CHCTEMBI.
["e0s10KaIIMOHHBIE CEPBUCHI PEATBHOTO
BpeMeHH (HampuMep, JTOKAIHsI
MOOMIIBHBIX TeJIE(POHOB, ONPEEICHUE
3arpy’KEHHOCTH aBTOMarucTpae),
WHTEPHET-TOPTOBJIS, OPOHUPOBAHNE
OUJIETOB U TOCTUHUL.

['ocynapCTBEHHBIE 3JIEKTPOHHBIE CEPBUCHI
u ycnyru. CouuanbHbIe CeTH -
OpraHu3alys KOJUIEKTUBHOTO
B3aUMOJEHCTBUS U OOMEHA JAHHBIMH.
CeTeBoil 3TUKET: ITpaBWJia OBEICHUS B
kuOepnpoctpancTse. [Ipobnema
MOIJTHHHOCTH TTOTYY€HHON HHPOPMAITIH.
OTKpBITEIE 00pa30BaTENIbHBIE PECYPCHI

oOecrnieueHue JJis MPOBEPKU
paboTtocrniocoOHOCTU ceTH. [Ipakmuueckue
pabomul:

1. Cemegoe aomunucmpuposanue

14

NudopmarmonHas
0€30I1acHOCTh

TexHOreHHbIE U IKOHOMUYECKUE YTPO3BI,
CBSI3aHHBIC C UCIIOJIH30BAHUEM
WH(OPMAITMOHHO-KOMMYHUKAIIMOHHBIX
TexHoJsioruid. O61IHe MpoOIEeMbI 3aITUTHI
uH(popMaIuu 1 HTHPOPMALIMOHHON
6e3onacHocT. CpeicTBa 3alIUThI

nH(pOpMaIMU B KOMITBIOTEPAX,

XapakTepu30BaTh CYIIHOCTb MTOHATUI
«rH(MOpPMaIMOHHAS 0€30ITaCHOCTDY,
«3aruTa nHbopManumy. @opMyIHpoBaTh
OCHOBHBIE TTpaBUJia HH(POPMAITMOHHOM
0e30macHOCTH. AHATU3UPOBATH
3aKOHOATEIbHYI0 0a3y, Kacarollyrocs

MH(OPMAITMOHHON
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KOMITBIOTEPHBIX CETSIX U
ABTOMATU3MPOBAHHBIX HHPOPMAITMOHHBIX
CHUCTEMaX.

[IpaBoBOE OO€cieueHue
nH(pOpMaIIMOHHOM 0€30MaCHOCTH.
DiexkmponHas yugposas noonucs,
cepmuuyuposanHvle caimol U
OOKYMeHMbL.

[IpenoTBpamenue
HECAaHKIIMOHUPOBAHHOTO JIOCTyMa K
TMYHON KOH(HIEeHIHATbHON
nH(pOpManuu, XpaHsauencs Ha
NEPCOHATILHOM KOMIBIOTEPE, MOOMITbHBIX
YCTPOWMCTBAX.

BpenoHocHOE TporpaMMHOe oO0ecrieueHne
1 cr1ocoObl 00pPHOBI C HUM. AHTUBUPYCHBIE
nporpaMmsbl. Opranuzanus JUYHOTO
apxuBa uHpopManuu. PezepBHoe
konupoBanue. [laponbHas 3amuTa apxusa.
[upposanne qaHHbIX. CUMMETPUYHBIE U
HECUMMETPUYHbIE MUDPHI.

[Iudpbr mpocToit 3aMeHBI.

[udp Lezaps. Ludpp Buxenepa.
Anroputm mudposanus K8A.
Cmezeanoepacghus

0€30MacHOCTH.

[IpuMeHATh cpeACcTBa 3alTUTHI
nH(popMaru: OpaHaMay3pHI,
AQHTUBUPYCHBIE TPOTPAMMBI,
MapoJUPOBAHKUE U apXUBUPOBAHHUE,
mudpoBaHUeE.

[IpenoTBpaiaTh HECAHKIIMOHUPOBAHHBIM
TOCTYI K TUYHOU KOH(DHUICHIIMATIEHON
uH(pOopMaIK, XpaHsiieics Ha
MIEPCOHATLHOM KOMITBIOTEPE, MOOMITEHBIX
ycTpoiicTBax. [lpakmuueckue pabomol:
1. Anmueupycnole npocpammei.

2. lllugpposanue oannwvix

MToro no pazgeny
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Paznen 2. Teopernueckre 0CHOBbI HH(POPMATHKHU

2.1 [MpencraBnenue
nH(pOpMaIuu B
KOMITBIOTEPE

19

Nudopmarius, 1aHHBIC U 3HAHMS.
HHpopMaimoHHbIe IPOTIECCHI B IPUPO/IE,
TeXHUKEe 1 o0mecTBe. HempepriBHBIE 1
JTUCKPETHBIC BEJIMYMHBI U CUTHAJIBI.
Heo6xoammMocTh TMCKpeTU3aun
uH(hOpMaIK, MPeTHA3HAYCHHOMN IS
XpaHEHMUs], Tepeaun U 00paboTKu B
IU(POBBIX CUCTEMAX.

JIBOM4YHOE KOJUPOBAHHUE.

PaBHOMEpHBIE 1 HEPAaBHOMEPHBIC KOJIBI.
JlekoiupoBaHe COOOIIEHUM, 3aMMCaHHbIX
C TIOMOIIEI0 HEPABHOMEPHBIX KOJIOB.
Ycnosue @ano. [loctpoenne oqHO3HAYHO
NEKOMPYEMBIX KOJIOB C TIOMOIIIBIO
nepesa. I pagh An.A. Maprkosa. Enunuiisl
U3MEpPEHUs KOJIMYECTBA HH(OpMAIUH.
AnhaBUTHBIN TOIXO/T K OLIEHKE
KOJIMYeCTBa MH(POPMAIIHH.

Cucrtemsl cuncnenus. PazBépHyTas 3anuch
[IEIBIX U IPOOHBIX YHCEI B TIO3UITUOHHON
cucteme cunciienusi. CBoiicTBa
MO3UITMOHHOM 3aITMCH YHCIIA: KOJTUIECTBO
P B 3aMMKUCH, TPU3HAK ICTUMOCTH

qrcjia Ha OCHOBAHUEC

[10ACHATPH CyIIHOCTh OHATUI
«IHGOPMAIIHS, «TAHHBICY», «3HAHUS.
Pemrars 3a1aun Ha U3MepeHne
uH(OpMaIUK, 3aKIIFOUEHHON B TEKCTE, C
MO3UIIMU aj(aBUTHOTO MOAX0a (B
MPEANOJIOAKEHUN O PABHON BEPOATHOCTH
MOSIBJICHUS] CHMBOJIOB B TEKCTE).
[TosicHATh HEOOXOAUMOCTH U CYIITHOCTD
NTMCKPETU3ALNY TIPU XPAHEHUH, IIEpe1ade
1 00pa0OTKE TaHHBIX C TTOMOIIBIO
KOMITBIOTEPOB.

[[puBOIUTH MPUMEPHI PABHOMEPHBIX U
HEpaBHOMEPHBIX K0JI0B. KomupoBath u
IEKOIUPOBATH COOOIIECHUS C
MCII0JIb30BaHUEM PABHOMEPHBIX U
HEPAaBHOMEPHBIX KOJIOB.

Crpouthb npepuKCHbIE KOJIBI.
KnaccudumupoBatb CHCTEMBI CUUCIICHUS.
BhINOJHATE CPaBHEHHE YHCEII,
3aIUCAaHHBIX B JIBOMYHOM, BOCBMEPUYHOU
W IIECTHAIIAaTEpUYHON cCUCTeMax
CUUCJICHUS.

OcCyIIeCTBIATh MEPEBO YUCEN MEXKTY

JIBOMYHOM, BOCbMEPUYHOU
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CHUCTEMBI CUMCIICHUS. AJITOPUTM
IIEPEBO/IA LIETOr0 Yncia u3 P-udanou
CHUCTEMBbI CUUCIICHUS B IECATUYHYIO.
AJITOpUTM NEPEBOJIa KOHEUHOU P-nuHOM
IpoOH B JECATHUHYIO. AITOPUTM
MepeBo/ia LEJI0ro Yyucia U3 1eCITUIHOU
CHUCTEMBI CUMCIIeHUs B P-nuHyt0.
[TepeBo/1 KOHEUHOM IECITUYHOM IpOOU B
P-nunyro. /IBonunas, BOCbMepU4Has U
IECTHAAIATEpUYHAST CUCTEMBbI
CUHMCJICHMS, CBSI3b MEXK1y HUMU.
ApudmeTrnyeckue oneparuu B
MO3UIIMOHHBIX CUCTEMAX CUMCIICHUS.
Tpouunas ypasHogeulennas cucmema
cuucnenus. /{eouuno-oecamuitas
cucmema CHuCeHusl.

Koauposanmne tekctoB. KogupoBka
ASCII. OnHoOalTHBIE KOJUPOBKHU.
Crangapt UNICODE. Koguposka
UTF-8. Onpenenenne
uH(pOpMAITMOHHOT0 00bEMa TEKCTOBBIX
coobmenuii. Kogupopanue
n3o0paxkenuii. OrieHka
uH(pOopMaIMoHHOTo 00BEMa
rpadUYeCKuX TaHHBIX TP 33JIaHHBIX
paspenieHuu 1 rayoruHe KOJUPOBaHUS
nseta. [{BeToBbie Moienu. BekTopHoe

U IIECTHA/IIATEPUYHON CUCTEMaMHU
CUMCJICHHUS.

BrInonaHsATh ClioXeHue U BEIUUTaHUE
YHCell, 3aMHCAaHHBIX B IBOMYHOM,
BOCBMEPUYHON U IIECTHAALATEPUIHON
CHUCTEMaXx CUHCIICHUSI.

OcymecTBIATh KOMUPOBAHUE TEKCTOBOM
uH(pOpMaIUU C TOMOUIBIO
KOJIUPOBOYHBIX TAOIHII.

Onpenensatb UHPOPMAITMOHHBIN 00BEM
TEKCTOBBIX COOOIIEHUI B Pa3HBIX
KOJIUPOBKaX.

Brruucaste pazmep BETOBOM MaTUTPHI
10 3HAYCHHUIO OMTOBOM TIIyOWHBI I[BETA.
Omnpenenars pazmMepsl rpadhUdecKux
(baiioB MpU U3BECTHBIX PA3PEIICHUN U
TIyOMHE KOAUPOBAHUS IIBETA.
Bbruucisate ”HPOPMALIMOHHBIN 00BEM
1T (POBOI 3BYKO3AMKCH 10 YaCTOTE
TUCKPETU3AINH, TITyOUHE KOAUPOBAHUS
¥ BPEMCHU 3aITHCH.

IIpaxmuueckue pabomui:

1. Juckpemuszayus epaguueckoti
ungopmayuu.

2. Jluckpemuzayus 36yK0801
uHpopmayuu
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koaupoBaHue. opmartsl rpaduaecKux
daiinos. TpéxmepHas rpaduka.
dpakrasnbHas rpaduka.

Koauposanue 3Byka. O1ieHka
nH()OpPMAITMOHHOTO 00BbEMa 3BYKOBBIX
TTAaHHBIX TIPH 3aJJaHHBIX YaCTOTE
ITUCKPETU3AIMH U Pa3psIHOCTH
KOJUPOBAHMS

2.2

OcCHOBBI aNreOphl JIOTUKU

14

AnreOpa noruku. [lonstue
BbICKa3bIBaHUS. BbICKa3bIBaTEIbHBIC
dbopmel (npeaukathl). KBaHTOpBI
CYIIIECTBOBAHUS U BCEOOITHOCTH.
Jlornueckue oneparuu. TaOauITs!
WCTUHHOCTH. JIornueckue BhIpaKeHHUS.
Jlormueckue ToxaecTna. /JlokazaTenbCcTBO
JIOTMYECKUX TOXKJIECTB C HOMOILBIO
Ta0JIMI] UICTUHHOCTH. Jloruueckue
OoIepanuu U Onepanny HaJl MHOKECTBAMM.
3aKOHBI AJITeOPHI JIOTUKU. DKBUBAJICHTHbBIC
npeoOpa3oBaHUsl JOTUUECKUX BBIPAXKEHUM.
Jlornueckre ypaBHEHHS U CUCTEMBbI
ypaBHeHUH. Jlornueckue pyHKIUU.
3aBUCUMOCTh KOJIUYECTBA BO3MOKHBIX
JIOTHYECKUX QYHKIIUNA OT KOJIMYECTBA
apryMeHToB. [loyiHbIE CHUCTEMBI
JTOTUYECKUX (QYHKITUH.

[IpuBOAUTH MPUMEPHI FTTEMEHTAPHBIX U
COCTaBHBIX BBICKA3bIBAaHUM.

Pa3nuuarh BHICKA3bIBAaHUS U IPEIUKATHI.
Y cTaHaBIMBATh CBSI3b MEKY aJIreOpoi
JIOTUKH U TEOPUEN MHOXKECTB. BBIUMCIIATH
3HAYEHHUS JIOTHYECKHUX BBIPAXKEHUM C
JIOTUYECKUMHM ONlEpaIUsIMU KOHBIOHKIIUH,
NMU3bIOHKIIMY, UTHBEPCUU, UMILTAKAIUH,
DKBUBAJICHIUH.

[TpoBOIMTH aHATN3 TAOJIULl KCTUHHOCTH.
Ctpoutb TaOIUIBI UICTUHHOCTH
JTIOTMYECKUX BBIPAKEHUU.

OcCylIeCTBIATh YKBUBAJICHTHBIE
npeoOpa3oBaHus JOTUYECKUX BbIPAKEHUN
C UCIIOJIb30BAaHUEM 3aKOHOB aNTreOphl
JIOTUKH.

OcCy1ecTBIATH TIOCTPOCHHUE JIOTUYECKOTO
BBIPAKECHUS C TAHHOU
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Kanonuueckue Gpopmbl TOrHUECKUX
BbIpaykeHU. COBEpLICHHBIE
NM3bIOHKTUBHBIE 1 KOHBIOHKTUBHBIC
HOpMaJIbHbIE ()OPMBI, AIITOPUTMBI UX
MOCTPOEHUS 1O TaOJIUIE HCTUHHOCTH.
Jlornueckue 371€MEHTHI B COCTaBe
koMIiproTepa. Tpurrep. Cymmarop.
MHoropaspsigHblii CyMMaTop.
[TocTpoeHue cxeM Ha JIOTHYECKHUX
DJIEMEHTAX 110 33JaHHOMY JIOTHYECKOMY
BBIPAKEHUIO. 3aIUCh JOTUYECKOTO
BBIPAKEHUS 10 JJOTHYECKOU CXEME.
Mukpocxemuvl u mexHOI02UA UX
npouzeoocmea

TaOJIMIICH HICTUHHOCTHU U €TO YIPOIICHHE.
Periath IpoCThIE JOTUYECKUE YPABHEHUS
U CUCTEMBI YpaBHEHUN. XapaKTepru30BaTh
JIOTUYECKUE 3IIEMEHTBI KOMITbIOTEPA.
[losicHATH YyCTPONCTBO CymMMaTopa u
TpUITEpA.

3anuchIBaTh JIOTHYECKOE BBIPAKEHUE T10
JIOTUYECKOUN CXEME.

CTpouTh CXEMBI Ha JIOTUYECKUX
PJIEMEHTAX M0 33ITAHHOMY JIOTHYECKOMY
BBIPAXKEHUIO.

[ Ipakmuueckue pabomboi:

1. Ilocmpoenue u ananuz mabauy
UCMUHHOCIMU 8 MAOIUYHOM Npoyeccope

2.3

KomrbrorepHas
apupMeTruKa

[[pencTaBiieHUE LEIBIX YUCEI B NaMSITH
KOoMIbIOTepa. OTPAaHUYEHHOCTh
Tana3oHa Yucell NPy OrpaHuYEHUN
KoJInueCcTBa pa3psanos. [lepenonnenue
pa3psaaHON CeTKU. be33HakoBbIE U
3HAKOBBIC JIaHHbBIE. 3HAKOBBIN OUT.
JIBOUYHBIA JOIOJHUTEIBHBINA KO
OTPHULIATEIIBHBIX YUCEII.

[1oGuTOBBIE JTOTUYECKHUE OTIEPAITUH.
Jlornueckuii, apupmMeTUuyecKuii u

nuknaeckuid capuru. [ludposanue

[lony4yaTb BHyTpEHHEE NIPEACTABICHHAE
L[E€JIBIX U BEIIECTBEHHBIX YUCEN B IAMATH
KOMIIBIOTEPA; ONPEAEIATH 110
BHYTPEHHEMY KOJly 3HAUEHHUE YUCIIA.
XapakTepru30BaTh O€33HAKOBbBIE U
3HAKOBBIC JAHHBIC.

[T0ACHATB MOPSAOK BBIITOJHEHUS
apU(PMETUYECKUX ONEepaluid ¢ UEIbIMU U
BEILIECTBEHHBIMU YMCJIAMHU B IPOLIECCOPE.

[IpuMeHsITh TOOUTOBBIE JIOTHUYECKUE
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C TIOMOIIIBIO TOOUTOBOM Omepauu
«uckirovaromee MJIN».

[IpencraBneHre BENIECTBEHHBIX YKCET B
NaMsITH KOMIIbIOTepa. 3HavaIas 4acTb 1
MOPSIOK uncia. J(nana3zoH 3HaYeHUH
BelIecTBEHHBIX yncen. [Ipobmembl
XpaHEHHS BEIIECTBEHHBIX YHCET,
CBSI3aHHBIE C OTPAaHMYCHHEM KOJINYECTBA
pa3psanoB. BeimonHenue oneparuii ¢
BEIICCTBEHHBIMU YUCIIAMH, HAKOTICHHE
OMMOOK MPU BBIYUCICHHUSIX

Onepanuu.

XapakTepu30BaTh MPEICTABICHUE U
XpPaHEHUE B MaMsATH KOMIIBIOTEPA
BEILIECTBEHHBIX YHCEL.

[1osiCHATD MPUYMHBI HAKOILJICHUS OIIUOOK
[IPY BBIYUCIICHUAX C BELIECTBECHHBIMU
yrciamu. [Ilpakmuueckue pabomai:

1. M3yuenue nopaspsaono2o MauuHHO20
npeocmaesnieHus Yeavlx U euecmeeHHbLX
uycen

Htoro mo pasaeny 40
Pa3znen 3. AiIropuT™MbI M IPOrPAMMHUPOBAHUE
3.1 BBenenue 16

B IPOrPaMMUPOBAHUE

Ornpenenenre BO3MOKHBIX PE3YJIbTaTOB
pabOThI MPOCTEUIITINX AITOPUTMOB
yIpaBICHUS UCTIOTHUTEIISIMU U
BBIYHCIIUTEIBHBIX aJITOPUTMOB.
Omnpenenenre UCXOIHBIX JaHHBIX, TIPH
KOTOPBIX aJITOPUTM MOXKET JaTh
TpeOyeMbIil pe3ybTarT.

JTanbl pelieHus 3a1a4 Ha KOMIIbIOTEPE.
HHCTpyMEHTaJIbHBIE CPEICTBA:
TPAHCIISTOP, OTIATIHK, MPOPUINPOBIIHUK.
KoMmusisanust 1 MHTeprpeTaus
nporpamMM. BupTyasibHbIE MallTUHBI.
HTerpupoBanHas cpeia pa3paboTKu.

BbIACHATH pe3yabTaT paboThl aIropurmMa
11 UCTIOJTHUTENS TP 33IaHHBIX
MCXOJHBIX JAHHBIX, OPEACIATh
BO3MOYKHBIE€ HCXOJIHBIE TAHHBIE IS
W3BECTHOTO pe3syibrarta. [[puBoauTh
[IPUMEPBI AITOPUTMOB, COAEPKALIUX
[MOCJICIOBATEIbHBIC, BETBSIIUECS U
UKJINYECKUE CTPYKTYPhl. AHATU3UPOBATH
HUKJINYECKNAE AIITOPUTMBI JIJIS
VCTIOJTHUTETIS.

Briienars 3Tansl penieHns 3aJa4u Ha
KOMIIBIOTEPE.

[10SICHATB CYIIHOCTH BBIJICJIEHHBIX 3TAIOB.
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MeToabl OTIIAKH IPOTPAMM.
Hcnonbs3oBanre TpacCUPOBOYHBIX
Tabmui. OTiaag04HbINA BHIBO/I.
[TomraroBoe BBITIOJTHEHUE TTPOTPAMMBL.
Touxu ocraHosa. [IpocMoTp 3HaYEHHUM
MIePEMEHHBIX.

SI3wik iporpammupoBanus (Python, Java,
C++, C#). Tumbl TaHHBIX:
IIEJI0YUCIICHHbBIC, BEIIECTBEHHBIE,
CUMBOJIbHBIC, JIOTHYECKUE. BeTBieHus.
Cnoxxnble ycnoBus. L{ukibl ¢ yciaoBuem.
[{ukIibl IO IEpEMEHHOM.
B3anMo3aMeHs1eMoCTh pa3InyHbIX
BUJIOB ITUKJIOB. MIHBapuaHT 1ukIa.
CocTtaBieHune uKia ¢ UCMOJIb30BaHUEM
3apaHee ONPEeNEIEHHOTO UHBAPHUAHTA
ITUKJIA.

JIOKyMEHTHUPOBAHHE MTPOTPAMM.
Hcnonb3oBaHNE KOMMEHTAPUEB.
[ToaroToBKa onmMcaHust TPOTrPaAMMBI U
WHCTPYKIIMH JIJIs1 TIOJIb30BaTEIS.
AnTOpUTMBI 00pa0OTKH HATYPATBHBIX
YHCEJT, 3aMMCAaHHBIX B TTO3UIIMOHHBIX
CUCTEMaXx CUUCIICHHS: pa30reHne 3arncu
YHCIa Ha OT/ACNIbHBIE ITU(PHI,
HAXOXKJEHUE CYMMBI U TIPOU3BEICHUS
udp, HAX0XKICHHE MaKCUMaTbHOM

OTnaxxuBaTh IPOrPAMMBI C TOMOIIBIO
TPACCUPOBOYHBIX TAOJIHII U C
WCITOJIb30BAaHUEM BO3MOKHOCTEH
OTJIATYMKA CPEIbI IPOTPAMMHUPOBAHHUS.
CocTaBisaTh JOKYMEHTAIIUIO HA
IpOrpamMmy.

Pa3pabatbeiBaTh 1 pean30BBHIBATh HA
SI3BIKE TIPOTPAMMHUPOBAHHSI AITOPUTMBI
00pabOTKH IIEJIBIX YUCEN, B TOM YHUCIIE
nepeOopHbIC aJITOPUTMBI.
Pa3zpabatbiBaTh mporpamMmsI Jj1s
00pabOTKM TaHHBIX, XPAHSIINXCS B
TEKCTOBBIX (haiinax.

Ipaxmuueckue pabomui:

1. Buidenenue u oopabomra yugp
Yeno2o YUCia 8 paziuyHblX CUCTEeMAx
CUUCTIEHUSL C UCNOTIb308AHUEM ONepayull
YeNouUCTIeHHOU apu@dMemuKu.

2. Pewenue 3a0au memooom nepebopa.
3. Obpabomxa OaHHbIX, XPAHAUWUXCSL 8
Gaiinax
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(MUHUMATBHON) TTUQPHI.

Haxosxienre Bcex mpOCThIX YUCEN B
3aaHHOM Auana3oHe. [IpencraBnenue
qucia B BUie Ha0opa MpOCThIX
COMHOKUTENEH. AJITOpUTM OBICTPOTO
BO3BE/ICHUS B CTETICHb.

OO6paboTKa JaHHBIX, XPAHSIIUXCS B
daiinax. TekcToBbIE U IBOUYHBIC (haiiIbl.
daiinoBbie IepeMeHHbIe ((hailioBbIe
ykazarenu). YteHue u3 Qaitna. 3anuce B
daiin

3.2

BcriomorarensHbie

AJITOPHUTMBI

Pa30Onenune 3aqayn Ha MOA3aauH.
[loanporpaMmsl (Ipoueaypsl U GyHKIIHH).
Pexypcus. PekypcruBHble 00BEKTHI
(¢paxTansl). PekypcuBHBIE IPOIIEAYPHI U
byHKIIUU.

lcnonb30BaHKE CTEKA JUIsl OpraHu3aluu
PEKYPCHUBHBIX BHI30BOB.

lcnonb30BaHKe CTaHIAPTHOU
OMOIMOTEKH sI3bIKA MPOTPAMMHUPOBAHUS.
[ToakmoueHue OMOIMOTEK MOANPOTrpaMM
CTOPOHHUX ITPOU3BOAUTENIEH. MOy IbHBIN
MPUHIIUAI TOCTPOEHUS MPOrpamMM

Pa30uBaTh 3a1auy Ha MOA334a4H.
OdopMIIITh JIOTHYECKH LIEJIOCTHBIE WU
MOBTOPAIOIINECS (parMEeHThI IPOrPAMMBI
B BHJIe ToAnporpaMM. I1oscHAT
CYIIHOCTb PEKYPCHUBHOI'O AJITOPUTMA.
HaxoauTh pekypcUBHbIE OOBEKTHI B
OKPYKarOILEM MHUpE.

OnpenensTb pe3ybTaT padoThl MPOCTOrO
pEKypCUBHOTO anropurma. Vcrnons3oBarb
CTaHAapTHHIE OMOIUOTEKH OANPOrpaMM
SI3bIKa IPOTPAMMUPOBaHUS, OMOIHOTEKH
CTOPOHHUX NpousBogureneu. [IpumeHaTs
MOIYJIbHBIM MPUHIUIT IPHU pa3paboTKe
porpamm.
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[ Ipaxmuueckue pabomoi:

1. Hcnonvzosanue noonpozpamm
CManHOapmuou OubIUOmMeKU s3bIKa
NpOSPAMMUPOBAHUSL.

2. Pazpabomxa noonpozpamm.

3. PexypcusHwvie noonpozpammol.

4. MooynvHblll npuHyun noCmpoeHus
npozpamm

3.3

UuncieHHbIe MCTO/bI

Uucnennsie MeTobl. TouHOE M
MPUOJIMKEHHOE PEIIECHUS 3a/1a4u.
HucrieHHbIE METO/IbI PEIIEHUS YPABHEHUI:
METO/I TIepedopa, METO/T TOJIOBUHHOTO
nenenus. [I[pubnmkEHHOE BEIYKCIICHUE
IJIMH KpUBBIX. Beruncienue miomanein
(buUryp ¢ TIOMOIILIO0 YUCICHHBIX METOJIOB
(MeTox MPSMOYTOJIBHUKOB, METO/T
Tpaneruii). [lonck makcumyma
(MUHMMYMa) QYHKIIUU OJTHOM
MEPEMEHHON METOJOM MTOJIOBUHHOTO
NETIEHUS

[TosSICHATD IPUHITUTIBEI PAOOTHI YHCIICHHBIX
METOJIOB, PA3HUILY MEXKIY TOUHBIM U
MPUOTNKEHHBIM PEIICHUSIMA
BBIUMCIIUTENBHBIX 3a7a4.

Pa3pabatbiBaTh U OTJIAXKUBATH
POrpaMMBbl, peaM3yIOLINe YHUCICHHbIE
METO/Ibl PEIICHUS YPaBHEHUH,
MpUOTNKEHHOE BHIYUCIICHUE JITTUH
KPUBBIX U IUIOIIAIeH (GUTYp, TTOUCK
MakcUMyMa (MUHUMYMa) (QYHKIIMHM OJJHOM
MIEPEMEHHOM.

[l Ipakmuueckue pabomoi:

1. Yucnennoe pewenue ypagneHuii.

2. [Ipubnusicénnoe vruucienue OuH
Kpuswlx u niowaoeu gueyp.

3. Ilouck makcumyma (MUHUMYMa)

dyHKYUU
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3.4 |AnropuT™MBI  06PabOTKH 5 OO6paboTka CUMBOJIBHBIX JJAHHBIX. lcrionb30BaTh BCTPOEHHBIE (DYHKIIUU
CHUMBOJIbHBIX JaHHBIX BctpoeHnHble PyHKIINU S3bIKA SI3bIKA TPOrPaMMHUPOBAHUSA ISl 00pabOTKH
pOTrpaMMUPOBAHUS sl 00pabOTKH CHUMBOJIBHBIX CTpOK. Pa3pabareiBath u
CHUMBOJIBHBIX CTPOK. AJITOPUTMBI OTJIaKUBATh MPOTPAMMBI, peaTU3YIOIIHe
00pabOTKM CUMBOJIBHBIX CTPOK: MOACYET (THIOBBIC AITOPUTMbI 00pabOTKH
KOJINYECTBA MOSBJICHUN CHMBOJIA B CHUMBOJIBHBIX JAHHBIX Ha BEIOPAHHOM
CTpOKE, pa30reHue CTPOKHU Ha CJIOBa 110 [3bIKE IPOrPaMMUPOBAHMSL.
NpoOEbHBIM CUMBOJIAM, TOUCK [IpeoOpa3oBbIBaTh YKCIa B CHMBOJIBHYIO
MOJICTPOKH BHYTPU JAHHOW CTPOKH, CTPOKY U 00paTHO. /Ipakmuueckue
3aMeHa HallJIeHHOM MOJICTPOKHU Ha APYTYIOpabomsi:
CTpoKy. I 'eHepanus Bcex CJoB B 1. Ilocumeonvuas obpabomrka cmpok.
HEKOTOpoM asdaBuTe, yAOBIETBOpsAOmuUX 2. Obpadbomka cmpox
3aJJaHHBIM OTPaHHYCHUSIM. c ucnonvzosanuem yHKyull
[IpeoOpa3zoBaHue yuciaa B CAMBOJIBHYIO  [CIMAHOAPMHOU OUOIUOMeEKU A3bIKA
CTPOKY U 00paTHO NpOCPaAMMUPOBAHUS.
3. I'enepayus écex cnos,
V0061emEopAIOUUX 3A0AHHOMY YCI0BUIO
3.5 |Asnroput™MBel  06pabOTKH 10 MaccuBbl 1 IOCTEA0BAaTENBHOCTH uncen. [[IpuBoauTh NpUMeEpbl OTHOMEPHBIX U
MacCHBOB Boruncnenne 060011EHHBIX NIByMEpPHBIX MaCCHUBOB.

XapaKTEPUCTHK 3JIEMEHTOB MacCHUBa WU
YMCJIOBOM MOCIIEIOBATENBHOCTH (CYMMBI,
IPOU3BENACHUS, CPEAHETO
apu(pMETUYECKOT0, MUHUMAJILHOTO U
MaKCUMAJIBHOTO 3JIEMEHTOB, KOJIMYECTBA

HJIEMEHTOB,

[IpuBOAMTH NpUMEpHI 33124 U3
MOBCEAHEBHOM KU3HU, MPEANOJIAraronux
MCTI0JIb30BAHUE MACCHBOB.
Pa3pabaThiBaTh U OTJIAXKUBATH
MPOrPAMMBI, PEATTU3YIOIINE TUITOBBIC
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YIOBJIETBOPSIONINUX 3aJIAHHOMY YCJIOBHIO).
JIvHENHBIN MOUCK 3aJaHHOTO 3HAYEHHUS B
MaccuBe. COpTUPOBKA OJTHOMEPHOTO
MaccuBa. [IpocTbie METOIbI COPTUPOBKHU
(MeToJ my3bIpbKa, METOJ] BEIOODA,
COPTHUPOBKA BCTABKAMH).

CopTupoBKa CIUSHUEM.

bricTpasi copTUpOBKa MaccuBa (aJaropuTM
~n"ck8o0”1).

J[BOMYHBIN TOMCK B OTCOPTUPOBAHHOM
MacCHUBE.

J[ByMepHbIE MaCCUBBI (MaTPHUIIbI).
AJTOpUTMBI 00paOOTKH JBYMEPHBIX
MAaCCHBOB: 3aIlI0JIHEHUE JBYMEPHOTO
YHCJIOBOTO MAaCCHBA IO 33/ TaHHBIM
MpaBuiIaM, MIOMCK JIEMEHTA B IBYMEPHOM
MAaCCHBE, BBIYMCIICHUE MaKCUMyMa
(MUHUMYMa) U CYMMBbI 3JIEMEHTOB
JIBYMEPHOT'O MacCHBa, IEPECTaHOBKA
CTPOK H CTOJIOIIOB IByMEPHOTO MAaCCHBA.
Paspabomxa npoepamm 075t peuienust
NpPOCMbIX 3a0a4 AHAIU3A OAHHBLX
(ouucmka OaHHbIX, Klaccupurkayus,
aHanu3 OMKJIOHEHU)

QJITOPUTMBI 00paOOTKH OJJTHOMEPHBIX U
NIByMEPHBIX MaCCHBOB, Ha BEIOPAaHHOM
SI3BIKE TIPOTPAMMHPOBAHHS.
Paszpabamuleams npocpammol

OJ151 peueHust nNPOCMblX 30044 AHATU3A
OQHHDIX.

[ Ipakmuueckue pabomoi:

1. 3anonnenue maccusa.

2. Bviuucnenue 0606uénmnvix
Xapakxmepucmuk mMaccusa (4uciosotl
1noC1e008ameIbHOCMU).

3. Ilouck MunumanbHo20
(MaxkcumanbHo20) nemMeHma 8 YUCi080M
maccuse.

4. Jlunetinwvlii NOUCK 3A0AHHO20 3HAYEHUS 8
Wmaccuse.

5. Ilpocmobie memoosl copmuposxu
Wmaccusa.

6. bvicmpas copmupoexka maccuaa.

7. [{souunsiii nouck.

8. Obpabomka mampuy.

9. Ananusz oannwvix

MToro no pazgeny

44
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Paznen 4. UndopmManmoHHbie TEXHOJOTUH

4.1 |06pa6oTKa TeKCTOBBIX 6 TexcToBbII npoueccop. Pa3pabaTbiBaTh CTPYKTYpY JTOKYMEHTA.
TTOKyMEHTOB PenaktupoBanue U popmMaTHpOBAHHE. Vcrionb30BaTh CpeCTBA ABTOMATU3ALINN

[IpoBepka opdorpaduu U rpaMMaTHKH.  [[IPH CO3JaHUH TOKYMEHTA.
CpencTBa MoOMCKa ¥ aBTO3aMEHBI B [ IpMeHSITh TpaBUIIa TUTHPOBAHUS
TEKCTOBOM ITporieccope. Vcmonp30oBaHue [MCTOYHUKOB U O(DOpMIICHUS
ctuwieil. CTpyKTypUpOBaHHbIE TEKCTOBbIE [OnbOIMorpaduueckux ccbuiok. [IpuHumMars
oKyMeHThl. CHOCKH, OTJIaBJICHUE. y4acTHUE B KOJJIEKTUBHOM paboTe HaJY
KomiektuBHas paboTa ¢ JOKYyMEHTaMHU.  [TOKYMEHTOM.
MHCTpYMEHTHI PEIICH3UPOBAHUS B BrImorHATE HAOOP ¥ MPOCTYIO BEPCTKY
TEKCTOBBIX Mporieccopax. OOmaunbIe MaTeMaTHYECKUX TeKCTOB. [Ipakmuueckue
cepBuchl. Jlenopas nepenucka. Pedepar. pabomu:
[IpaBuia TUTUPOBAHUSI HCTOYHUKOB U 1. Bépcmka ooxkymenmos
odopmiieHus1 OudIMorpadUUecKux Cc MamemamuyecKumu oopmynamu.
ccoitok. Odopmiienne crmcka 2. MHozocmpanuunvie 0OKyMeHmbl.
nmuTeparypbl. Cmanoapmeol 3. Konnexmuenas paboma c
OubIUOCPAPUYECKUX ONUCAHULL QoKyMeHmamu
3HAKOMCTBO C KOMITBIOTEPHOI BEPCTKOM
TeKCTa. TeXHUYECKUE CPe/ICTBA BBOIA
TekcTta. Crieruanu3upoBaHHbIC CPEACTBA
PEIaKTUPOBAHUS MATEMATHICCKUX
TEKCTOB

4.2 |AHanu3 1aHHbBIX 8 Anann3 qaabX. OCHOBHBIE 3a/1a4H

aHaJM3a JTaHHBIX: POTHO3UPOBAHUE,
KJaccuuKaIus, KiacTepu3anus, aHaan3

OTKJIOHEHUU.

[IprBOAUTH pUMEPHI 3a/1a4 aHAIM3a
JTaHHBIX.

[losicHATE Ha MpuMepax
[10CJIEIOBATEIILHOCTD PEIICHU 3a1a4
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ITocnenoBaTenpHOCTh peIIEHUs 3a1a4
aHaJIM3a JaHHBIX: COOp MEPBUYHBIX
TAHHBIX, OYMCTKA U OLIEHKA KauecTBa
JTaHHBIX, BEIOOP /UM MIOCTPOCHHUE
MOJIeINH, TIpeoOpa3oBaHue JaHHBIX,
BU3YaJM3alMs TAHHBIX, HHTEPIPETALINS
pe3ynbTaToB. [IporpamMmMHbIe cpenicTBa U
MHTEPHET-CEPBUCHI AJ11 00pabOTKU U
IPEICTaBIICHNs TaHHBIX. bombme
naHHble. MammHHOE 00yUeHue.
Humennexmyanouviii anaius OaHHbIX.
AHanu3 JaHHBIX ¢ TOMOIIBIO
AJIEKTPOHHBIX TaOyuL. Beruncnenue
CYMMBI, CPEHETO aprU(PMETHUECKOTO,
HanOOJbIIEro (HAMMEHBLIET0) 3HaYEHUS
nuanasoHa. Beruncnenue koaguurenrta
KOPpEJSLUU ABYX PSAIAOB TaHHBIX.
[TocTpoeHue cTon04YaThIX, TMHEUYATHIX U
KpyroBeIx quarpamm. [loctpoenue
rpadukoB pyukiui. [logdop muHuM
TPEH/A, PELICHHE 3aa4
IPOTrHO3UPOBAHMUS.

HucneHHoe pelieHne ypaBHEHUM €
OMOIIBIO TOJ00pa MapameTpa.
OnTuMu3anus Kak NOUCK HAaWTYYILEero
pelIeHus B 33JIaHHBIX YCIOBHSIX.
LeneBas QpyHKIUS, OTpaHUYEHUS.

aHaJn3a JaHHBIX.

Pemate mpocThie 3anaun aHaIM3a
JAQHHBIX C TTIOMOIIBIO 3JICKTPOHHBIX
TaOJIHUIL.

Hcnons30BaTh COPTUPOBKY U (DUITBTPHI.

Hcnonbs30BaTh cpencTBa I€I0BOMU
rpaduKu JUIS HATJISTHOTO
NIPEICTABICHUS JTaHHBIX.

Pemath npocThie pacuéTHbIC U
ONTHMHU3AIIMOHHBIC 33JIaYH C TTIOMOIIBIO
AJIEKTPOHHBIX TAOJIHII.

IIpakmuueckue pabomui:

1. Ananuz oannvix ¢ nomowvio
INEKMPOHHBIX MabIuy.

2. Haensonoe npeocmaenenue
pe3yibmamos Cmamucmuieckou
006pabomku OaHHBIX 8 8UOE OUACDAMM
cpeodcmeamu pedaKxmopa 31eKmpOoOHHbIX
maoauy.

3. Tloobop nunuu mpenoa,
NPOSHO3UPOBAHLLE.

4. Yucnennoe peuieHue ypasHeHuii ¢
noOMOWbI0 N00bopa napamempa.

5. Pewenue 3a0au onmumuzayuu

C NOMOWBIO DNIEKMPOHHBIX MAOIUY
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JlokanbHbIE U T100aIbHBIH MUHUMYMBI
neneBor PpyHkiuu. Pemenue 3amau
ONTHMH3AIMHU C TIOMOIIBIO 3JIEKTPOHHBIX
TaOJINII

HToro no pazneny 14
PesepBHOE Bpems 14
OBILEE KOJIMYECTBO 136
YACOB IIO ITPOTPAMME
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11 KITACC

Ne

/o

HaumenoBanue pa3neson
U TEM Y4EOHOro
peaMeTa

KomuuecTBo

qacCcoB

[IporpammHoOe conepkanue

OcHOBHBIE BUBI ACATEIHHOCTU
00yyaroImmuxcs

Paznen 1. TeopeTndeckrue OCHOB

bl HH(POPMATHUKHU

1.1

Nudopmanus u
MH()OpMaIMOHHBIE
[IPOLIECCHI

10

TeopeTnueckne MoaxXoAbl K OLIEHKE
KOJIMYEeCTBA MH(POPMALIIH.

3aKOH aITUTUBHOCTU UH(OPMALIIH.
dopmyna Xaprau. Uudopmanus u
BepoaTHOCTh. Dopmyna [llennona.
AJTOPUTMBI CKaTUS JAHHBIX.
Anroput™m KbE. Anroputm Xaddmana.
Anroputm 2N, AITOPUTMBI CKATHS
TAHHBIX

C OTEepSIMU. Y MEHbLIEHUE TITyOUHBI
KoAaupoBaHus 1BeTa. OCHOBHBIE UIEU
anroputMoB cxkatug “PEO, MP3.
CxopocTh nepenadn JaHHbIX.
3aBUCHUMOCTh BPEMEHH NEPEIAYN OT
UH(OPMAITMOHHOTO 00bEMA TaHHBIX U
XapaKTEpPUCTHUK KaHaja cBs3U. [IpuunHsbl
BO3HUKHOBEHUS OIIUOOK MPH Mepeaade
nmaHabIX. Koabl, mo3BOISIONINE
0OHapyKUBaTh U UCIIPABIIATH OIIUOKH,
BO3HUKAIOILIME [P [IEpeaaye JaHHBIX.
Paccrositnue Xammunra. KogupoBanue

XapakTepu30BaTh pa3IndHbIC
TEOPETUUYECKHE MOIXObI K OLIEHKE
KOJIMYECTBA HH(POPMALIMH.

OnuceIBaTh U3y4aeMbl€ AITOPUTMBI
CKaTHs JTaHHBIX, CPABHUBATh PE3YyJIbTAThI
UX pabOTBHI.

PeraTe 3a1a4M Ha ONpeiesieHne BpEMEHN
nepenavn JaHHBIX 10 KaHaTy CBSA3H C
M3BECTHBIMH XapPaKTEPUCTUKAMHU.
[TosicHATH MPUHIUITBI OOHAPYKEHUS U
WCIIpaBJICHUS OIMMOOK MpHU Mepeayue
TAHHBIX C TOMOILBIO TOMEXO0YCTONYHUBBIX
KOJOB.

[TosicHATH 3HAUYEHUE MTOHATUN «CUCTEMAY,
«TOJCUCTEMAY», CUCTEMHBIN 2PheKT,
«yIpaBJIeHHUE); 3HAaUCHHE 00paTHON
CBSI3U JIJIS1 TOCTHKEHUSI LU YIPABIICHHUS.
I Ipaxmuueckue pabomoi:

1. Corcamue 0aHHbIX ¢ NOMOWDBIO

aneopumma NoE.
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c moBTopeHueM 6uToB. Kombr Xommunra.
Cuctempl. KOMITOHEHTBI CHCTEMBI M FIX
B3aumoelcTBre. CucTeMHBIN 3P eKT.
YrpaBieHue Kak HHGOPMAIIMOHHBII
nmporecc. OOpaTHas CBA3h

2. Corcamue OaHHbIX ¢ NOMOUBLIO
ancopumma Xaghgmana.
3. Corcamue oanHvix ¢ nomepsamu

(aneopummul 3PEC, MP3).
4. [lomexoycmotiuugvle KOObl

1.2

MonenupoBaHue

Mojaenu u moaenupoBanue. Llenb
MOJEIIUPOBaHUS. AJEKBATHOCTh MOJEIIN
MOJEIINPYEMOMY OOBEKTY MU IPOLECCY,
1enau MojienupoBanus. opmannzanus
MpUKIaaHbIX 3a1a4. [IpeacraBnenue
pe3yJbTaTOB MOJICIMPOBAHUSI B BUJIE,
yI0OHOM 1711 BOCHIPUSITHS YETTOBEKOM.
['paduueckoe npencraBieHue JaHHbBIX
(cxeMbl, TAOIUIBL, TpaUKn).

['padbl. OcHOBHBIE TOHATHS. BUbI
rpados. Onucanue rpad)oB ¢ TOMOIIBIO
MaTPHI] CMEKHOCTH, BECOBBIX MATPHII,
CIIMCKOB CMEKHOCTH. Pelienue
QITOPUTMHYECKHUX 3a/1a4, CBI3aHHBIX C
aHaM30M rpadoB (MOCTpoeHUE
OTNITHMAJIBHOTO ITyTH MEXKTY BEPITMHAMHI
rpada, onpeneneHue KoJIuuecTBa
Pa3ITMYHBIX yTeH MEKTy BEpIIMHAMHA
OPUEHTUPOBAHHOTO AIIMKINYECKOTO

rpacda).

JlepeBbsi. bunapHoe nepeBo. /lepeBbs

Onpenenarb NOHATUS «MOJIEIbY,
«MOJIETTUPOBAHUEY.
KnaccuduurpoBatbe MOAEIH 1O
3aJJTaHHOMY OCHOBAaHHIO.

Onpenenars 1eab MOACIUPOBAHUS B
KOHKPETHOM CIIyYae.

[[puMeEHATh aaTOPUTMBbI HAXOKIECHUS
KpaT4yallluX IyTER MEXKy BEPLIIMHAMHU
OpUEHTHUPOBAHHOTO Tpada.
[[puMeHSATh aarOpPUTMBbI OIIPEIETIEHUS
KOJIMYECTBA PA3JIMYHBIX MTyTEH MEXIY
BEpIIMHAMU OPUEHTUPOBAHHOTO
AlUKJIMYecKoro rpada.

[IpuBOAUTH MPUMEPHI UCTIOIB30BAHUS
nepeBbeB U Ipad)oB MPU OMTUCAHUU
00BEKTOB U MPOLIECCOB OKPYKAIOIIETO
MUpa.

Crpoutsb iepeBo nepedopa BapuaHTOB.
XapakTepu3oBaTh UTPY KaK MOJIEIb
HEKOTOPOW CUTYALMH.

JlaBaTh omnpeieIeHUE BHIMTPHIIIHON

CTpPATCTUM.
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moucka. CriocoOsl 00x0/1a epeBa.
[IpencraBieHne apuPpmMeTHUESCKUX
BBIPAXCHUU B BUJE AepeBa. JJUCKpeTHbIE
WTPBI IBYX UTPOKOB C TIOJIHOU
nH(popmanuei. [loctpoenue nepesa
rnepedopa BapuaHTOB, OITMCAHKE
CTpaTeruu Urpbl B TAOJIUYHOUN PopMe.
BBIUTPBINIHBIE U IPOUTPHIIITHBIC
[MO3ULIMH. BBIUTPBIITHBIE CTPATETUH.
CpencTBa UCKYCCTBEHHOIO MHTEJUICKTA.
CepBHCHl MALIMHHOTO MEPEBOA U
Pacro3HaBaHUs YCTHOM pEUH.
KornutusHble cepBuchl. UnenTudukanus
U TIOMCK U300paKEHUM, pacrio3HaBaHUe
it CamooOy4Jaronyecsi CUCTEMBI.
ICKyCCTBEHHBIN MHTEIUICKT B
KOMITBIOTEpHBIX Urpax. Mcrnonb3oBanue
METOJ/IOB UCKYCCTBEHHOTO UHTEJIJIEKTA B
00yYaroIMX CUCTEMAX.

M cnonp30BaHnE METOIOB
MCKYCCTBEHHOI'O UHTEJJIEKTA B
poboTtotexHuke. IHTepHeT Bele.
[lepcrieKTUBBI Pa3BUTHSI KOMIIBIOTEPHBIX
MHTEJJIEKTYaJIbHBIX cCUCTEM. HelpoHHbIE
CeTH

OnuchbIBaTh BHIMTPHIIIHYIO CTPATETUIO B
3aJaHHOW UTPOBOM CUTyaluu B hopme
nepeBa WK B TaOMMYHON hopme.
[OSICHATE TOHATUS «UCKYCCTBEHHBIN
WHTEIIEKT», «MAIIMHHOE 00YYEHUE.
[IpuBOIUTH MpUMEPHI 33424, PEIIAEMBIX C
OMOILbIO HICKYCCTBEHHOTO MHTEIIEKTA.
[ Ipakmuueckue pabomoi:

1. Ilouck viuepwiuinoti cmpamezuu 8 uzpe,
C NOJIHOU UHGOpMayuetl.

2. Cpedocmesa ucKyccmeenHozo
uHme1eKma

Hrtoro o pazueny

18
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Pa3en 2. AJIrOpUTMBbI M IPOrpaMMHUPOBAHHE

2.1 Dnements Teopuu [TOSICHATD TOHATHUS «BBIYUCITUTEIBLHBIN
AJI'OPUTMOB Dopmanu3anus MOHATHUS AIITOPUTMA. [IPOLIECC)», «CTIOKHOCTD AJITOPUTMAY,

Mamrna ThropyHTa Kak yHUBEpCalbHas «A()PEKTUBHOCTD AJITOPUTMAY.
MOJIEJIb BEIUMCIIEHHH. Te3uc [TpuBoaNTE NpUMEPHI 3PPEKTUBHBIX
Uépua-TrropuHra. AJITOPUTMOB.
Mawuna [locma. CocTaBiATh IPOTPAMMBI JIJIs1 MAIITUHBI
Hopmanvhuvie aneopugpmoer Maprosa. Trropunra.
Aneopummuuecku Hepaspeuumole Hcnonvzosames Hopmanvhble aneopugmvl
3a0auu. 3adava ocmanosa. Mapxosa.
\Heeo3mooicnocms asmomamuyeckou I[aBaTB OLICHKY CJIO0KHOCTH U3BCCTHBIX
OMAAOKU NPOSPAMM. QJITOPUTMOB.
OleHKa CIIOKHOCTU Bbraucienuii. Bpems [[[pakmuueckue padomeL:
paboTel 1 00BEM HcONL3yeMol mamsary, |[. Cocmasnenue npocmou npozpammol
NX 3aBUCUMOCTD OT pa3Mepa UCXOAHBIX ons mawunvl Toropunea
maHHbIX. OIeHKa aCUMIITOTUYECKOU
CJI0KHOCTU JITOPUTMOB. AJITOPUTMBI
MOJTMHOMMATBLHON CIIOKHOCTH.
[TepebopubIe anroputmbl. [Ipumepsl
Pa3IUYHBIX aJITOPUTMOB PELICHUS OJHOM
3a/1a41, KOTOPhIE UMEIOT Pa3IUIHYIO
CJIO’KHOCTD

2.2 28

AJITOPUTMBI U CTPYKTYPBI
NTAHHBIX

[Touck MpOCTHIX YHCEN B 3aJaHHOM
Mana3oHe ¢ IOMOUIBIO aJropuTMa
«penieto IparocheHar.
MHoropa3psiHbI€ LieJble Yncia, 3a1a4u

JUIMHHOW apu(METHKH.

M crionp30BaTh aaropuTM «PELIETO
OparocdeHay A ToucKa IPOCTHIX YUCE
B 3a/IaHHOM Auana3oHe. [1oscHATh
PUHIUIIBI 00pabOTKH MHOTOPa3psAHBIX
LEJIBIX YU CEl
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CrnoBapu (accoruaTUBHbBIE MaCCHUBHI,
oToOpaxkeHus ). X31I-Ta0IUIbI.
[TocTpoenue angaBUTHO-9aCTOTHOTO
CJIOBAps JUIs 3aJJaHHOTO TEKCTa.

Ananuz mexcma Ha ecmecmeenHoM
sA3viKe. Bvloenenue
nocneoosamenvbHocmel no wadioHy.
Pezynapnvie evipascenus. Yacmommnuwiii
aHanus.

Crexu. AHaAIIU3 IPaBUIILHOCTH
CKOOOYHOTO BbIpakeHus. Boruncienue
apu(PpMETUIECKOTO BhIPAKEHUS,
3aMKMCaHHOTrO B MOCT(HUKCHOM opMme.
Ouepenu. Mcnonb3zoBanue ouepenu 1ist
BPEMEHHOTO XpaHCHHUS TaHHBIX.
Cessaznvle cnucku. Peanuszayusa cmexa u
ouepeou ¢ NOMOUBIO CEA3HBIX CHUCKOS.
AnroputMmel Ha rpadax. [Toctpoenue
MHUHHAMAJIbHOTO OCTOBHOTO JIepeBa
B3BEIIICHHOTO CBS3HOTO
HEOPUEHTUPOBAHHOTO Tpada.

006x00 epagha 6 2nyouny. O6x00 epaga 6
wupury. KomndecTBO pa3IMdHbIX TyTeH
MEXy BepITUHAMU OPUEHTUPOBAHHOTO
aIUKINYecKoro rpada. Anroputm
JekcTpol. Aneopumm
Dnotida-Yopwanna.

Y PEaIN30BbIBaTh COOTBETCTBYIOIIHE
aITOPUTMBI Ha SI3BIKE
MIPOTPaMMHUPOBAHUSL.

[IpumensTh caoBapu (accolaTUBHBIC
MaCCHBBI, OTOOPAKEHHUS) B 3a/1a4ax
00pabOTKH JTaHHBIX.

BBINOIHATH MPOCTON aHAIN3 TEKCTA HA
€CTECTBEHHOM $I3bIKE, B TOM YHCJIE C
HCIIOJIb30BAaHUEM PETYJISIPHBIX
BBIPAKEHU.

[TosicHATH IPUHIUTIBI pa0OTHI CTEKA U
o4epe.in, UCIIOJIb30BaTh CTEKU U
odepenn ISl pelIeHUs
aNTOPUTMUYECKUX 3a]1a4.
Peann3oBbIBaTH U UCIOJIB30BATH
IBOMYHbIC (OMHAPHBIC) EPEBBS U
rpadbl A penieHus 3a1a4 o0padoTKu
JTAHHBIX.

Hcnons30BaTh TMHAMHUYECKOE
MPOTpaMMHUPOBAHNE

JUTSL BBIYUCIICHUSI PEKYPCUBHBIX
GyHKUMIA, TOACUETa KOJTUYECTBa
BAPUAHTOB U PEIICHUS 3a/1a4
ONTUMU3AIUY.

IIpakxmuueckue pabombvi:

1. Ilouck npocmulx uucen 8 3a0aHHOM
ouanasone.
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[epeBbs. Peanu3zanusa nepesa ¢
MIOMOIIBIO CCHITIOYHBIX CTPYKTYP.
JIBonuHbIe (OMHApHBIC) IEPEBbSI.
[Toctpoenue nepesa J1sl 3a1aHHOTO
apu(METUYECKOTO BBIPAKECHHUS.
PexypcuBHbIE anropuT™Mbl 00X0/a
nepeBa. Mcnosib30BaHue CTeKa u
ouepenu st 00xoja AepeBa.
JlvHaMHu4YecKoe MporpaMMHPOBaHUE
KaK METOJ peIICHHUs 3a/1a4 C
COXpaHEHHEM MPOMEKYTOUHBIX
pe3yJIbTAaTOB. 3a/1auM, pEIIacMbIC C
IIOMOIILBIO JUHAMHUYECKOT'O
MIPOrPAMMUPOBAHHUS: BIUUCIICHUE
PEKYPCUBHBIX (PYHKIIUM, MTOACUYET
KOJIMYECTBA BAPUAHTOB, 3a/1a4U
OINTHMU3AIIHN

2. Peanuzayus eviyucnenuti

C MHO20PA3PAOHBIMU YUCTIAMU.

3. Ilocmpoenue anghasumno-
YaCmMoOmHO20 C108aps 0l 3A0AHHO20
mexkcma.

4. Ananuz mexkcma Ha ecmecmeeHHOM
A3bIKe.

5. Bwiuucnenue apugpmemuueckozo
BbIPAINCEHUS, 3ANUCAHHO2O

6 nocmeuxcHotl ghopme.

6. Ucnonvzosarnue ouepeou.

7. Ucnonvzosarnue depesves

0151 8LIYUCTICHUSL APUPMEMUYECKUX
BbIPANCEHULL.

8. Buluucnenue Onunbl Kpamuatiuie2o
nymu mexcoy epuuHamu epagha
(aneopumm Jetikcmpoi).

9. Bwiuucnenue pexypcusHvix ()yHKyuil
€ NOMOWbIO OUHAMUYECKO20
NPOSPaAMMUPOBAHUSL.

10. Iloocuém konuuecmea sapuarnmos ¢
HOMOWBIO OUHAMUYECKO2O
NPOCPaAMMUPOBAHUAL.

11. Pewenue 3a0au onmumuzayuu ¢
HOMOWBIO OUHAMUYECKO2O
npPOSPaAMMUPOBAHUSL
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2.3

OcHOBBI 00BEKTHO-

16 [Tonstre 060 0OBEKTHO- [TosSICHATH OCHOBHBIE TTPUHIIUIIBI
OPHEHTUPOBAHHOTO OPHECHTUPOBAHHOM 00BEKTHO-OPHEHTUPOBAHHOT'O
[IPOTPaMMHUPOBAHUS porpaMmMupoBaHun. OOBEKTHI U IPOTrPaMMHUPOBAHUS.
Kkiacchl. CBOMCTBA U METOJIbI 0OBEKTOB. [[I[pOEKTHPOBATH U HCIIOJIB30BATh
OO0BEKTHO-OPUEHTHPOBAHHBIA aHAIM3.  [POCTHIC KIIACCHl 0OBEKTOB.
Pa3paboTka rporpamMm Ha OCHOBE [IpoekTrpoBaTh UEPAPXUH KIACCOB
00BbEKTHO-OPUEHTUPOBAHHOTO MOAX0/1A. |IJIs1 OITUCAHUS TIPEIMETHOM
M HKarcysa1us, HacieI0BaHue, 00acTH.
TOTUMOP(PHU3M. Pa3pabaThIBaTh MPOTPaMMbI
Cpenpl ObICTpOM pa3pabOTKH ¢ rpaduyeckuM uHTEphEHcoM.
nporpamm. [IpoektupoBanue M3y4dath BTOPOH A3bIK
nHTEep(deiica momp30BaTelIs. IPOrpaMMHPOBAHUS
M cnonp30BaHKUE TOTOBBIX YIIPaBIsAEMbIX |[Ipakmuueckue pabomoi:
DJICMEHTOB JIJISL IOCTPOCHUS 1. Ucnonvzosanue 2omoevix kiaccos
nHTepdeiica. 6 npocpamme.
O0630p SA3BIKOB IPOTPAMMHPOBAHUS. 2. Paspabomka npocmoii npoecpammol
[ToHsTHE O Mapagurmax C UCNONb30BAHUEM KIIACCOB.
porpaMMHUpOBaHus. M3yueHnue 3. Paspabomka knacca,
6MOPOcO A3bIKA NPOSPAMMUPOBAHUA UCNOTIb3YIOU,€20 UHKANCYTIAYUTO.
4. Pazpabomxa uepapxuu Kiaccos.
5. Paspabomka npocpammoi
c epaguyeckum unmepgevicom
Htoro mo pazueny 50

Paznen 3. UndpopManmoHHbIE TEXHOJOTHH

3.1

KomrbrorepHo-

MAaTEMATHYCCKOC

MOACIHUPOBAHHC

8

JTanbl KOMIIBIOTEPHO-
MaTeMaTHYECKOTO0 MOJICIIMPOBAHHS:

MOCTAHOBKA 33J1a4H, pa3paboTKa

BBIJICJ'IHTB 9TaIllbl KOMIIBIOTCPHO-

MAaTCMAaTUICCKOI'O MOJACIUPOBAHNA

1 PCAJIM30BbIBATH MX C ITIOMOIIBIO
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MOJIETI, TECTUPOBAHUE MOJIEIH,
KOMITbFOTEPHBIN

AKCIIEpUMEHT, aHAJIU3 PE3YJIbTATOB
MOJICTTUPOBAHUA.

JlvckpeTtuzanus mpu MaTeMaTH4eCKOM
MOJIEJTUPOBAHUU HETIPEPHIBHBIX
npoueccoB. MoaenupoBanue
IBWXEHUS. MoaenupoBaHue
OMOJIOTHYECKUX CHCTEM.
MaremMaTudyecKkue MOJIEIN B
SKOHOMHKE. BEIUHCINTEIIBHEIC
AKCIIEPUMEHTHI C MOJICIISIMHU.
Komnwviomepnoe mooenuposanue
cucmem ynpasneHusl.

O06paboTKa pe3ybTaToB
AKCIIepUuMeHTa. MeToa HauMEHbIINX
kBaJipaTtoB. OIEHKA YHUCIOBBIX
napaMeTpoB MOJIETUPYEMbIX 0OBEKTOB
U ripoueccoB. BoccTtaHnoBneHue
3aBUCHUMOCTEH MO pe3yJIbTaTam
AKCIIEPUMEHTA.

BeposTHoctHbIE MOAETN. MeTOBI
Momnre-Kapio. UMutanimonsoe
MojienpoBaHue. CUCTEMBI MaCCOBOTO
00CITyKUBaHUS

IPOTrPaAMMHOTO OOECTICYCHUSI.
[TosicHATh HEOOXOAUMOCTH M CYIITHOCTh
TUCKPETHU3AINH TP PEIICHUN
BBIUMCIIUTEIBHBIX 33724 C TIOMOIIBIO
KOMIIBIOTEPOB.

Hcrnonb30BaTh MUMUTAITMOHHOE
MOJICJIMPOBAHHUE, B TOM YHUCJIE HA
OCHOBE BEPOSITHOCTHBIX MOJIETIEH.
OO6pabatpIBaTh pe3ynbTaThl
IKCIICPUMEHTA.

Ipaxmuuecxue pabomoi:

1. Mooenuposanue ogusicerusl.

2. Mooenuposanue buonocuyeckux
cucmem.

3. Umumayuonnoe moodenuposarue c
nomowvto memooa Monme-Kapio.
4. Obpabomxa pe3y1bmamos
9KCnepumMeHma
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3.2

bas3nl jaHHBIX

10

TabnuunbIe (peIAIMOHHbBIE) Oa3bl

MaHHBIX. TabnuIa - mpeacTaBiICHUE
CBEJICHUI 00 OJTHOTHITHBIX OOBEKTaX.
[lone, 3anuce. Kirou Tabmmiel. Pabota
C TOTOBOM 0a30ii TaHHBIX. 3aII0JTHCHHE

0a3bl nanHbIX. [Touck, copTupoBka u
buabTpanys TaHHBIX. 3aMPOChI

Ha BHIOOPKY JTaHHBIX. 3aIPOCHI

c mapaMeTpaMu. Beraucisiemble moJis
B 3aIIpocax.

MHorota0anyHble 0a3bl JaHHBIX.
Tumel cBsI3el MEX Ty TaOJIHIIAMHU.
Buemnuii kimrod. LlenoctHOCTh 0a3bl
TaHHBIX. 3aIPOChl K MHOTOTAOIMYHBIM
0azaM JaHHBIX.

OcHo6HblEe NPUHYUNBL HOPMATUAUUU
Oa3 OanHvix. A3bIK ynpasieHus.
oannvimu 808. Cozdanue npocmwix
zanpocos na szvike 808 na 6v160pKy
OAHHBIX U3 OOHOU MAOIULBL.
Hepensayuonnvie 6azol OaHHbIX.
Oxcnepmuvie cucmemol

XapakTepu3oBaTh 0a3y JaHHBIX KaK

MOJICIIb IPEAMETHOM 00JIaCTH.
[IpoekTHpoBaTh MHOTOTAOIHYHYIO 0a3y
TAHHBIX.

OCYHIGCTBJIHTB BBOA 1 PCAAKTUPOBAHNC

TTAaHHBIX.
OcCynIecTBIATh COPTUPOBKY, MOUCK

1 BBIOOD JTAHHBIX B TOTOBOM 0a3e

TaHHBIX.
dopMUpOBaTh 3aIIPOCHI Ha ITOHCK
JTAHHBIX B CPEAC CUCTEMEBI YIIPaBICHUS
0a3aMu JaHHBIX.

YrpaBiaare 02301 JaHHBIX

C IIOMOIIBIO MPOCTHIX 3aIIPOCOB

Ha s3b1ke SQL.

[TosicHATL 00JTACTH TIPUMECHCHHS,
JTOCTOMHCTBA Y HEJIOCTATKH
HEPEIAIMOHHBIX 0a3 JaHHBIX

B CPaBHCHHUU C PEIISIIMOHHBEIMH.

[ Ipaxmuuecxue pabomwi:

1. Paboma c comoeoii 6azoil OaHHbIX.

2. Pazpabomxa mHocomabauunou 6azvl
OAHHbIX.

3. 3anpocwl k MmHo2OmabAUYHOU basze
OaHHbIX.

4. Vnpasnenue oanHviMU ¢ NOMOWBIO

s13oika SQL
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3.3 [BeO-caiithl 14 nTepuer-npuiokenus. [IonaTue o [TOSICHSATH TIPMHLIUIIBI TEXHOJIOTUH
CEPBEPHOM M KIIMEHTCKOM YACTAX CAWTa. |[KKJIHEHT — CEpBEP» Ha IPUMEPE
TexHOoJIOTusl «KIIMEHT — CEPBEP», €& B3aMMOJICUCTBHS Opay3epa u
NTOCTOMHCTBA U HENOCTAaTKU. OCHOBBI BeO-cepBepa. Co3maBaTh MPOCThIE
si3pika HTML u kackagHbIx TaOIUIL BeO-CTPaHUIIBI, UCTIONB3YS SI3bIK
ctuiert (CSS). Cuenapuu Ha sI3bIKe pasmetku HTML, kackaiHbie TaOIUIIbI
JavaScript. @opMmbl Ha BeO-CTpaHUIIE. CTWJIEH U clieHapuu Ha si3bike JavaScript.
Pasmenienue BeO-caiitoB. Ycnyra OnuceIBaTh TEXHOJIOTUIO Pa3MEUICHUS
XOCTHUHTA. 3arpy3Ka (aiyioB Ha cailT caiiToB B ceTu MIHTEpHET.
IIpakmuueckue pabomuoi:
1. Coz0anue mexcmogoii 6e6-cmpanuybi.
2. Co3z0anue 6eb-cmpanuybl,
srIIOYAIOUel MYTbMUMEOULIHbLE
00veKmul (PUCYHKU, 38VKOBble OAHHbLE,
61L0€0).
3. OgpopmneHue cmparHuybl ¢ NOMOWbIO
KACKAOHbIX mabauy cmuiell.
4. Hcnonv3o6anue cyenapues Ha s3vike
JavaScript
3.4 [KommbroTepHast 8 BBoa n300pakeHHil ¢ UCTIOIb30BAHUEM  |BBIMOJIHATH OOIIYIO0 KOPPEKIUIO
rpaduka Pa3TUYHBIX IU(POBBIX YCTPONCTB U (QPOBBIX N300PAKECHHI.

(mudpoBBIX oTOANIAPATOB U
MUKPOCKOIIOB, BUZICOKaAMEP, CKAHEPOB U
JIPYTUX YCTPOWCTB).

['paduueckuit penakrop. Pazpemenne.

Kanpuposanue. cnpasinenue

[TprMEHSTh HHCTPYMEHTHI TPadUIECKOTO
peIaKTOpa K OTACIBHBIM 00JIACTSIM
N300PAKECHHUS.

CTpOouTh MHOTOCTIOWHBIC H300paKEHUS C

HCII0OJIb30BaAaHHNEM MAaCOK, 'OTOBUTH
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NEPCIEKTUBHI. [ 'ncTorpaMmma.
Koppekuust ypoBHEHN, KOPPEKLIHS IIBETA.
OO6ecrBeunBaHNE IBETHBIX
n3zobpaxenuii. Perymp. Pabora c
obnactsamu. @uibTpbl. MHOTOCIOHBIE
n3o0Opaxenus. TexcroBbie cion. Macka
CJOS1.

Kanainbl. CoxpaneHue BbIAEIECHHON
obnactu. [loaroToBKa MILTIOCTpAITHIT
JUTsl BeO-CaiiTOB. AHUMUPOBAHHBIE
U300paKeHUS.

Bekropnas rpaduka. [[puMUTUBBL.
H3MeHeHune nopsiika 3J€MEHTOB.
BripaBHuBaHME, pacnpeiesicHHeE.
I'pynmuposka. Kpussie. @opmatsl
BEKTOPHBIX PUCYHKOB. Mcnonb30Banue
KOHTYpPOB. BekTopu3anus pacTpoBbIX
U300paKEHUH.

[IprHIMIIBI TOCTPOEHUS U

PENAKTUPOBAHUS TPEXMEPHBIX MOJIEIIEH.

CetouHnble Mo, MaTepuaisbl.
MoaenupoBaHUE€ UCTOYHUKOB
ocBeleHus. Kamepol. AqAuTUBHbBIE
texHosoruu (3D- npuntepsl). [lonsarue
0 BUPTYAJIBHOW PEAIbHOCTH U
JIOTIOJIHEHHOMN PEAIbHOCTHU

WJLUTIOCTPAIINH JTsl pa3MeleHHs Ha
BeO-caliTax, cCo31aBaTh aHUMHUPOBAHHBIC
n3zo6paxenus. Co3naBaTh BEKTOPHBIE
M300paXeHUsI C IOMOIIBIO PEIaKTOpa
BEKTOPHOU rpaduKu UM HHCTPYMEHTOB
TEKCTOBOTO MPOIIECCOpa.
[Ipaxmuueckue pabomvi:

1. O6pabomka yugpposwvix
Gomoepaguii (kadpuposanue,
ucnpasienue nepcneKmugul, Koppexkyusl
VpO8Hell, KOppeKyus Yeema,).

2. Pemywv yugposwvix pomoepaguii.

3. Muoezocnotinvie uzobpasicerus.

4. AHumuposaHuble U300paAHCEHUS.

5. Bexmopnas epagpuxa
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3.5 BU-monenupoBaHue

[ [pUHITUTIBEI TOCTPOCHHUS
pEIaKTUPOBAHUS TPEXMEPHBIX MOJIETIEH.
CeTouHble MOJIEeIM. MaTepHuaibl.
MoaenupoBaHue HCTOYHUKOB
ocBenieHus. Kamepsl. AquTuBHbBIC
TexHosioruu (3D - mpuHTEPHI).

[ToHsTHE O BUPTYaIbHON PEaTbHOCTH U
TONIOJTHEHHOW peaibHOCTH

[TosICHATD IPUHITUTIBI TTOCTPOCHHUSI
TPEXMEPHBIX MOJETIEN.

BBIMOTHATE onepaiyu 1Mo mOCTPOCHHUIO U
PEIaKTUPOBAHUIO TPEXMEPHBIX MOCIICH.
Pa3zmemats Ha BUPTYaJIbHOM CLIEHE
VMCTOYHHUKHU OCBEIICHUS K KAMEPHI.
[IpuBOANTH MPUMEPHI UCTIOTH30BAHUS
TEXHOJIOTUH BUPTYAJIbHOU U
TOTIOJTHEHHOM peabHOCTH.

[ Ipakmuuecxue pabomoi:

1. Cozoanue npocmuix mpéxmepHuix
mooenet.

2. Cemounvie mooeu.

3. Penoepune

HToro 1o paszaeny 48
Pe3epBHOE BpeMs 20
OBIIEE KOJIMYECTBO 136
YACOB 11O ITPOI'PAMME
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