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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo wuHbopmatuke (yriyOJE€HHBIM ypPOBEHb) Ha YpPOBHE CpEIHEro
obmero oOpa3oBaHus pazpaboTaHa Ha OCHOBE TPeOOBaHWUW K pe3ysibTaTaM OCBOCHUS
OCHOBHOW  00pa3oBaTelbHONM  TPOTpaMMbl  CpPEAHETO  O0mero  oOpa3oBaHUA,
npencraBieHibix B OI'OC COO, a Takxke ¢enepanbHOi paboyeil MmporpaMmbl
BOCTIMTAHUS.

IIporpamma no uHdpopmaTuke AaET MPEACTABICHUE O IENAX, OOIIeH cTpaTeruu
oOyueHHsl, BOCIIUTAHUS U PA3BUTHUSL OOYYAIOIIUXCS CPEJICTBAMU YUE€OHOTO IMpeaMeTa
«Mudopmatuka» Ha yriyOJE€HHOM YpPOBHE, YCTaHABIUBAET 0053aTeIbHOE MPEIMETHOE
coJiepKaHue, IpeyCMaTpUBaET €ro CTPYKTYpHpOBaHUE IO pasfieiaM U TeMaM Kypca,
OTIpe/eNsieT paclpelieieHne €ro mo kjaccam (rojaMm Hu3ydeHwus), Aa€T IpUMEpHOe
pacmpeziesienne y4eOHbIX YaCOB MO0 TEMATHUYECKUM pasziesiaM Kypca U PEKOMEHIYEMYIO
(mpuMepHyI0) TMOCIEeNOBAaTEILHOCTh WX W3YYCHHUS C YYETOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH Yy4eOHOTO IMpoliecca, BO3PACTHBIX OCOOEHHOCTEM
00yJaronmxcs.

[Iporpamma 1o wHGOPMATHKE OMpPENeNseT KOJUYECTBEHHbIE M KaueCTBEHHBIC
XapaKTEPUCTHKU YU4EOHOTO MaTepuraia Jijisl KaXJI0r0 ToJa W3Y4YeHHUs, B TOM YHUCIE s
COJIepPKATEIPHOTO HAMOJHEHUSI PA3HOTO BUJIA KOHTPOJIS (TPOMEKYTOUHON aTTECTAIlMN
00y4aromuxcsi, BCEPOCCUUCKHX MPOBEPOUYHBIX pabdOT, TOCYAapCTBEHHOW HWTOTOBOM
arrectanuu). I[lporpamma mo wuHpOpPMATHKE SBISAETCSA OCHOBOW JJISi COCTaBICHUS
aBTOPCKUX YYE€OHBIX MPOTpaMM U YYEOHUKOB, IMOYPOUYHOTO IUTAHMPOBAHHS Kypca
YUHUTEIIEM.

Nudopmartuka B cpennem o011eM 00pa3oBaHUU OTPAXKAET:

CYIITHOCTh HH()OPMATHUKY KaK HAYYHOUN TUCIUILTUHBI, U3Y4aroie 3aKOHOMEPHOCTH
NpPOTEKaHHWs M  BO3MOXHOCTHM  aBTOMAaTH3allMM  HMHQOPMAIIMOHHBIX MPOIECCOB
B PA3IMYHBIX CHCTEMAX;

OCHOBHbIE 00J1aCTU MPUMEHEHUS] HH(POPMATUKH, TPEXKIe BCEro HH(POPMALMOHHbIE
TEXHOJIOTHH, YIIPABICHUE U COLMATIbHYIO cdepy;

MEXIUCIUIUIMHAPHBIN ~ Xapaktep  uwHQOpMAaTHKH U HUHPOPMAIUMOHHOU
NEeATETbHOCTH.

Kypc wundopmatvku mjisi ypoBHSI CpeaHEro oOIero oOpa3oBaHHS SIBISETCS
3aBEPIIAIOIIAM JTAllOM HENPEpPHIBHOM TMOATOTOBKMA OOydYalImMxXcs B 00yacTu
uHOOpPMATUKA ¥ WH(POPMAIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHH, OMHUpaeTcs Ha
coliepkaHue Kypca MH(POPMATUKH YPOBHS OCHOBHOTO OOIIEro OOpa3oBaHUS M OIBIT
MOCTOSTHHOTO TPUMEHEHHsSI MHGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHM, NaéT
TEOPETUYECKOE OCMBICIEHUE, MHTEPIPETALMIO U 000OIIEHUE 3TOTO OIbITA.

Pesynbratel  yrayOn€éHHOTO  YpOBHS ~ M3y4yeHUsT  y4yeOHOro  IpeiMeTa
«MHpopmaTrkay OpUEHTUPOBAHBI HA MOJIYyYEHUE KOMIIETEHTHOCTEHN sl TOCHIEYOIEH
npoeCCHOHANILHON JIEATEIPHOCTH KaK B paMKaxX JaHHOW MpeAMETHOW 001acTH, Tak
U B CMEXHBIX ¢ Hel o0sacTsax. OHU BKJIIOYAIOT B CEOSI:



OBJIaJICHUE KIIFOUEBBIMU MOHATUSIMU U 3aKOHOMEPHOCTSIMU, Ha KOTOPBIX CTPOUTCS
JaHHasi TpeIMeTHasi 00JIaCTh, PACIO3HABAHUE COOTBETCTBYIOIIUMX WM MPHU3HAKOB U
B3aMMOCBSI3€M, CIIOCOOHOCTh JI€MOHCTPUPOBATH PA3JIMYHBIE TMOJIXOAbl K H3YUYEHUIO
SBJICHUH, XapaKTEPHBIX JIJI U3y4aeMOM mpeaMeTHOM 001acTu;

yMEHUE peliaTh TUIIOBbIE MPAKTUYECKUE M TEOPETUUYECKHE 3aJlauM, XapaKTepHbIE
JUJIS1 UCTIOIB30BaHUsI METOJIOB U MHCTPYMEHTApHU JJaHHOW MPEIMETHON 00J1acTH;

HaJIMuue MPEJICTABICHUN O IAaHHOW MPEIMETHOM 00JacTH KakK ILEeJIOCTHON TeOpuu
(COBOKYITHOCTH TE€OPHi1), OCHOBHBIX CBSI3SIX CO CMEXHBIMU 00JIACTSIMU 3HAHUH.

B pamkax yrnyOnéHHOTO YpOBHS U3y4deHUsT WHGOPMATHKU 00ecreunBaeTCs
IeJICHANPABICHHAs] TOATOTOBKAa OOYydYalIMXCd K MPOJODKCHUI0 00pa3oBaHUSB
OpraHu3aIusIX po¢eCCUOHATILHOTO oOpa3oBaHUs 1o CHEUATBHOCTSIM,
HEIMOCPEJICTBEHHO CBS3aHHBIM C IIU(PPOBBIMU TEXHOJOTHUSAMH, TAKHUM KaK MPOTPaMMHAas
WHXKeHepusi, uHdOpMalMOHHass  0€30MacHOCTh, HMH(POPMAIMOHHBIE  CHUCTEMBIU
TEXHOJIOTUU, MOOUJIBHBIE CUCTEMBI U CETH, OOJIbIIINE JaHHBIE U MAIIMHHOE O0y4YeHue,
MPOMBIIUICHHBIA ~WHTEPHET BEIIEW, WCKYCCTBEHHBIM HWHTEIUIEKT, TEXHOJIOTUU
OCCIIpOBOJIHOM  CBSI3U,  POOOTOTEXHHMKA, KBAHTOBBIE  TEXHOJOTHUU,  CHUCTEMBbI
pacnpeieIEHHOrO peecTpa, TEXHOJIOTUH BUPTYaIbHOM M JOMIOJIHEHHOW PEaTbHOCTEN.

OcHoBHas 11e1b U3ydeHus: yueoHoro npeamera «Mupopmatrka» Ha yriayOaéHHOM
YPOBHE CpEIHEro oOmiero oOpa3oBaHUs — oOOecledeHUe MAIbHEHIIEro pa3BUTHS
UH(OPMAITMOHHBIX KOMIIETEHIIUN 00yYaronerocs, ero roTOBHOCTHU K JKU3HU B yCIIOBUSX
pa3BUBAIOIIETOCS HWH(POPMAIMOHHOTO OOIeCTBAa M BO3pacTalollled KOHKYpPEHIUU
Ha phIHKE Tpynaa. B cBs3u ¢ atum u3ydenue uHpopmaruku B 10—11 kmaccax mOMKHO
00eCneunTh:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHUSI, OCHOBAHHOTO Ha TIOHUMaHUU POJU
uHhopMaTHUKU, UHPOPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B COBPEMEHHOM
o0I1ecTBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMUYECKOTO MBIIIIJICHUS;

c(OpMUPOBAHHOCTh YMEHHUHN pa3ianyaTrh (pakThl U OLEHKU, CPABHUBATH OLIEHOUHBIE
BBIBOJIbI, BHJIETh HX CBS3b C KpPUTEPUSIMU OLEHUBAHHUS M CBSI3b KPUTEPHEBC
ONPEICIIEHHON CHUCTEMOM IIEHHOCTEH, NPOBEPATh Ha JOCTOBEPHOCTh U 0000IIATH
uHbOpMaIIHIO;

c(hOpMUPOBAHHOCTH MIPEICTABICHUI O BIUSHUNA MH(POPMAIIMOHHBIX TEXHOJIOTUH Ha
KU3Hb YeJOBEKa B OOIIECTBE, IMOHMMAaHHUE COIMAIBHOTO, JKOHOMUYECKOTO,
IOJINTUYECKOI0, KYJBbTYPHOTO, OPHUINYECKOTO, IPUPOIHOIO, 3SPrOHOMUYECKOIO,
METULUHCKOTr0 U (PU3HOJOTHYECKOr0 KOHTEKCTOB MH(POPMALIMOHHBIX TEXHOJIOTHI;

OPUHATUE TPABOBBIX M OSTUYECKUX ACHEKTOB HMH(POPMALMOHHBIX TEXHOJOTHUH,
OCO3HaHWE OTBETCTBEHHOCTH JIIOJICH, BOBIIEYEHHBIX B CO3JaHHE M HCIOJb30BaHUE
MH(OPMAIMOHHBIX CUCTEM, paClpoCcTpaHeHne HH(OpPMAINY;

CO37laHUE YCIOBUM JJIS Pa3BUTHS HABBIKOB Yy4eOHOH, NPOEKTHOH, Hay4yHO-
UCCJIEIOBATENIbCKOM M TBOPYECKOM JAESITENBHOCTH, MOTHBALUMU  OOYYarOLIUXCSK
CaMOpa3BUTHIO.

B comepxanun yuebHoro mpeamera «WHpopmaTtuka» BBIIEISAIOTCS YEThIpE
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TEMaTUYECKHUX pa3zela.

Pasnen «udpoBas rpaMOTHOCTHY» MOCBSIIEH BOIIPOCAM yCTPOMCTBA KOMIIBIOTEPOB
U Jpyrux D3JEMEHTOB LM(PPOBOTO OKPYKEHUS, BKIIOYas KOMIIBIOTEPHBIE CETH,
UCIIOJIb30BAHUIO CPENCTB  OMNEPAallMOHHOM CHCTEMbI, pabore B cetu IHTepHeT
U UCTIOJIb30BaHUIO HHTEPHET-CEPBUCOB, HH(POPMALIMOHHOM 0€30I1aCHOCTH.

Paznen «Teopetuueckrue oCHOBBI MHGOPMATUKI BKJIIOYAET B CEOSl MOHSITUHHBIN
anmapaT MH(OPMATHUKH, BOMPOCHl  KOAMPOBAaHUS  WH(MOpPMALUK, H3MEpPEHUs
nH(OPMAIIMOHHOTO 00BEMA JaHHBIX, OCHOBBI aiNreOphbl JIOTUKM W KOMIIBIOTEPHOTO
MOJCIINPOBAHUS.

Pasznen «AdroputMsl W IPOrpaMMHUpPOBAHHUE)»  HANPABIEH Ha Pa3BUTHE
QITOPUTMHYECKOTO MBIIIIEHUS, Pa3padOTKy aJIrOPUTMOB M OLIEHKY HMX CIIOKHOCTH,
(dbopMHpOBaHHE HABBIKOB pEaJM3alMU MPOTrpaMM Ha A3BIKAX IMPOTrpaMMHPOBAHUS
BBICOKOT'O YPOBHH.

Paznen «MHpopMallMOHHBIE TEXHOJOTMW» TMOCBAIIEH BONpOcCaM HPUMEHEHUs
UH(POPMAIIMOHHBIX TEXHOJOTHH, pPEaTu30BaHHBIX B MPUKIAAHBIX MPOrPAMMHBIX
OPOAYyKTax M HWHTEPHET-CEpBHCAX, B TOM WYHCIE B 3aJayax aHaiu3a JaHHBIX,
MCIIOJIb30BaHNUIO 0a3 JAHHBIX U 3JIEKTPOHHBIX TAOJUII AJIsl peIICHUs MPUKIIAJAHbIX 3a/1a4.

B nmnpuBenénHoMm ganee conepkaHuu ydeOHoro mnpeamera «MuHdopmaTukan
KYPCUBOM BBIJICJIEHBI JOMOJIHUTENIBHBIE TEMbl, KOTOPbIE HE BXOJAT B 00S3aTEIbHYIO
nporpaMmy OOy4Y€HHsA, HO MOTYT OBbITh MNPEIJIOXKEHbl JI1 HW3YYEHUS OTAEIbHBIM
MOTHBHUPOBAHHBIM U CIIOCOOHBIM 00YYaOIIUMCH.

YriyOnéHHsli  ypOBEHb 3y4YeHUs UHDOPMATUKU  PEKOMEHIYETCS IS
TEXHOJIOTHYECKOIO npogus, OPHUEHTHPOBAHHOTO Ha VUHKXEHEPHYIO U
nHOOpPMAITMOHHYIO c(epbl  MeATeTbHOCTH. YTIIYOJEHHBIH  YPOBEHb  HM3yYCHHUS
uHpopMaTUKA OOECIEeYMBAET: TOJATOTOBKY OOyYarouuxcsi,  OpHEHTHPOBAHHBIX
Ha CIIEUMAaJIbHOCTU B 001aCTH MH(POPMAIIMOHHBIX TEXHOJIOTHIA U MH)KEHEPHbIE

CIIEIUAITBHOCTH, YYAaCTUE B POCKTHOM U UCCIICIOBATEIBCKON ICATEIIbHOCTH, CB3aHHON
C COBPEMCHHBIMHU HAMPABJICHUSMH OTpacid HHOOPMAIIMOHHO-KOMMYHUKAIMOHHBIX
TEXHOJIOTUM, TOJArNOTOBKY K YyYacTHIO B OJuMOMaAgax U caade EauHoro
roCyJIapCTBEHHOTO dK3aMeHa 10 HH(popMaTHKe.

[TocnenoBaTenbHOCTh U3YYEHHUSI TEM B Mpejiesiax OJHOr0 roja oOy4eHUsS MOXKET
OBITh MI3MEHEHA II0 YCMOTPCHHMIO YYMTENSl TPH TMOJATOTOBKE pabodelt mporpaMMbId
MOYPOYHOTO TIJIAHUPOBAHUSI.

OO01iee yncI0 4acoB, PEKOMEHI0BAaHHBIX JIUII M3y4ueHus nHGopMaTuku — 272 Jaca:
B 10 kitacce — 136 yacoB (4 yaca B Heznento), B 11 kimacce — 136 yacoB (4 yaca B HEJEIIO).



COJEPKAHUE OBYUYEHUA

10 KJIACC

Hu¢posas rpaMOTHOCTH

TpeOoBaHUs TEXHUKU O€30MACHOCTH W TUTHEHBI MPU pabOTe C KOMIIbIOTEPAMHU U
JPYTUMU KOMIIOHEHTaMU U(PPOBOTO OKPYKEHUSI.

[Tpunumner paboThl KOMIIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. ApXUTEKTypa (OH
Heiimana. [apsapockas apxumexmypa. ABTOMAaTHYECKOE BBITIOJIHEHUE IPOrPAMMEBI
npoiieccopom. OnepaTuBHasi, MOCTOSTHHAS U IOJITOBpeMEHHas naMaTh. OOMEH TaHHBIMU
¢ nomo1bio muH. KoHTposuiepbl BHEMIHUX yCTPOUCTB. [IpsiMoil 1OCTyI K HaMATH.

OCHOBHBIE TEHACHIUMU Pa3BUTUA KOMIIBIOTEPHBIX TexHoiorui. [lapannenbHbie
BbIUMCIIEHHs. MHoromnpoueccopHsle cucteMbl. CynepkoMnbroTepsl. PacnpenenéHHbie
BBIYHCIIUTEILHBIE CUCTEMBI M 00paboTKa OONBIINX AaHHBIX. MoOWIbHBIE TTH(POBBIC
YCTPOMCTBA M HUX pOJdb B KOMMYHHMKalUUSX. BCTpOeHHblE  KOMIIBIOTEPBHI.
MukpokoHTpoJuiepbl. POOOTH3HpOBaHHBIE POU3BOCTBA.

[TporpamMmMuoe oOecriedeHre KOMIBIOTEPOB M KOMIBIOTEPHBIX CHCTEM. Bubl
IporpaMMHOTO obecrieueHUs: W HX HazHadeHne. (OCOOEHHOCTH MPOrPaMMHOTO
oOecrieueHrss MOOMIIBHBIX yCTpoiCTB. IlapannensHoe nporpammupoBanue. CucteMHoe
nporpaMmmHoe  oOecrniedeHue. OrnepaloOHHbIE CUCTeMbL. YTWIUTHL. JlpaiiBepsl
ycTpoicTB. MHCTAIIISIUSA U AEMHCTAIUTALMS POTPAMMHOI0 00€CTIEYEHU .

QaitnoBble cuctembl. [IpuHOUIBI  pa3MenieHUuss U HUMEHOBaHUS  (ailyioBB
nosroBpeMeHHo namsty. [1labmons! 11t onucanus rpymnin Qaitios.

[Iporpammuoe oOecneueHue. JluieH3upoBaHue MPOTPaMMHOTO oOecreYeHus
u uudpoBeIX pecypcoB. lIponpuerapHoe u cBOOOJHOE MPOrpaMMHOE OOECIEeUYEHHE.
Kommepueckoe 1 HEKOMMEpPYECKOE HCIOJIb30BAHUE MPOTPAMMHOIO OOECIIECUEHUSIU
nu(ppoBbIX pecypcoB. OTBETCTBEHHOCTh, YCTAHABJIMBAEMasi 3aKOHOJATEIbCTBOM
Poccuiickoii  @enepanmn  3a  HENPABOMEPHOE  MCHOJIB30BAHME  MPOrPAMMHOIO
obecreueHns U HUPPOBBIX PECYPCOB.

[IpuHUIMIIBI TIOCTPOECHMSI M alapaTHble KOMIIOHEHTHl KOMIIBIOTEPHBIX CETEH.
Ceresble nmpotokounbl. Cets MHTEpHET. Anpecanus B cet HTEepHET. [IpOTOKOIBI CTEKA
TCP/IP. CucteMa TOMEHHBIX UMEH.

Pa3znenenne IP-cetm Ha moncetw ¢ mnomomiblo Macok mnojacerer. CereBoe
agMUHUCTpUpoBaHue. lloilydeHre MaHHBIX O CETEBBIX HACTPOMKAaX KOMIBIOTEpA.
[IpoBepka HaIMuus CBSA3M € y3710M ceTu. Omnpezenenre mMapipyTa JBUKEHUS MAKETOB.

Bubt NEATETbHOCTU B CeTU WNnrepner. CepBucsl HNuTepHera.
['eonndopmanimoHHbie cHUCTEMBI. [ €0JOKAIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHU
(HampuMep, JIOKalusi MOOWJIBHBIX — TeledOHOB, OMNPENCICHUE 3arpyXKEeHHOCTH
aBTOMAarucTpasen), UHTEPHET-TOPTOBIIS, OPOHUPOBAHKE OUIIETOB U TOCTHUHHUII.

['ocynapcTBeHHbIE SJEKTPOHHBIE cepBUCH W yciayrd. CouuanbHble CETH —
OpraHu3alys KOJUIEKTUBHOIO B3aUMOJECUCTBHUS U OOMeHa JaHHBIMU. CEeTeBOUM STHKET:
npaBuia TOBeACHUS B KuOepmnpocTpancTtBe. [IpoOiema MOAIMHHOCTH MOJTYYEHHOU
uHpopmarmu. OTKpbITbIE 00pa30BaTeIbHbIE PECYPCHI.



TexHoreHHple ¥ HSKOHOMHUYECKHE YIPO3bl, CBSI3aHHBIE C HCIOJIb30BAaHHUEM
UH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX ~ TeXHOnoruid. OO6mme mnpoOiaemMbl 3alluThl
uHbopMaluu U uHpopmaroHHOM Oe3omacHocTu. CpeAcTBa 3alIUThl WH(OPMALUUB
KOMIBIOTEpPaX, KOMIBIOTEPHBIX CETSIX M aBTOMATU3UPOBAHHBIX HH(POPMAIIMOHHBIX
cuctemax. I[IpaBoBoe obOecmneueHne WHGOPMAITMOHHONW O€30MACHOCTH. DIeKMPOHHA
yugposas noonucy, cepmupuyuposantvle caumol U OOKYMeHmbl.

[IpenoTBparieHrne HECAaHKIIMOHUPOBAHHOTO TOCTYMA K TUYHON KOH(PHUIEHITUATBHON
uHbOpMaIH, XPAHALIEHCS Ha IEPCOHAITBHOM KOMITBIOTEpE, MOOMIBHBIX YCTPOUCTBAX.
BpenonocHoe mporpaMMHoe obecrieueHue U crnocoObl 60phObl ¢ HUM. AHTUBHUPYCHBIE
nporpammbl. Opranuzaius JUYHOTO apxuBa uWHpopMaiuu. PesepBHOEe KOMHMpOBaHHE.
[TaposibHas 3amuyTa apxXuBa.

[Iudposanne nanubix. CUMMETpUYHBIE U HecuMMeTpuuHble MHUGPbL. ndps
npocroil 3amensl. ludp Leszapsa. lupp Buxenepa. Anroputm mmdpoanuss RSA.
Cmezeanoepadghusi.

Teoperudeckne 0CHOBbI HH(POPMATHKH

Nudopmanus, nanHble W 3HaHUSA. MHQPOpMALMOHHBIE TMPOLECCHl B MPHUPOJE,
TEXHUKE U OOIIECTBE.

HenpepriBHbIE U JMCKpETHbIE BEIMYMHBI M curHaiel. HeobxoaumocThb
JUCKpETU3aluy HH(POPMALIUU, IPEITHa3HAYEHHOM JIJIs1 XpaHEHUs, nepeaadu 1 00padoTKu
B IIU(POBBIX CUCTEMAX.

JIBonuHO€E KonupoBaHue. PaBHOMEpPHBIE U HEPAaBHOMEPHBIE KOJBL. JlekoaupoBaHue
COOOIICHUH, 3aMMCaHHBIX C TOMOIIBID HEPAaBHOMEPHBIX KOJOB. YcioBue @DaHo.
[locTpoeHne OJHO3HAUYHO JEKOAMPYEMBIX KOJOB C MOMOIIbI0 JepeBa. [ pag
An.A. Mapxosa. Equauiibl uaMepeHus koinyecTBa nHGopMauu. AyndaBUTHBIN TOIX0]
K OIICHKE KOJINYeCTBa MH(OPMALIUH.

Cucrembl cuucineHusi. Pa3BépHyTas 3amuch 1eJbIX U JpPOOHBIX YHCEIN
B INO3WLHAOHHON cucTemMe cuncieHusd. CBoicTBa MNO3MLUMOHHOM 3alUCU  4YHCIIA:
KOJIMYECTBO LU(p B 3amucH, MPHU3HAK ACIMMOCTH YHCJIa Ha OCHOBAHHME CHCTEMbI
CUMCIIEHHA. AJITOPUTM MEpPEeBOJA LEJIOro 4YMciia U3 P-UYHOW CHUCTEMBI CUHUCICHUS
B JCCATUYHYIO. AJNTOPUTM IMEpeBOJa KOHEYHOM P-MYHOM JpoOM B JIECATUUHYIO.
AJNTOpuTM mepeBojia LENOro Yuciaa U3 JECATHYHOM CHUCTEMBI CUMCIEHHS B P-WYHYIO.
[lepeBon kOHEUHOHN aAecATUYHOW npoOM B P-uuHyro. J[BomuHas, BOCbMEpHYHas U
HIECTHAIATepUYHAsT CHUCTEMbl CUHUCIICHHUS, CBSI3b MEXIYy HHUMH. Apudmernyeckue
ONepauy B MO3ULIUOHHBIX CUCTEMAX CUUCIEHUS. 1pouunas ypasHoeeuleHuasa cucmema
cuucaenus. [{8ouuHo-0ecamuynas cucmema CHucieHusl.

Koauposanue texcroB. Konuposka ASCII. OgnoOaiiTHble KOaupoBKu. CTaHaapT
UNICODE. Komguposka UTF-8. Onpenenenve nuHPOPMaIMOHHOTO 00bEMA TEKCTOBBIX
COOOIIIEHUH.

KonupoBanue mzobpaxkenuit. Onenka uHGOpMAIIMOHHOTO 00BbEMaA rpaduyecKux
JAHHBIX TIPU 33JJaHHBIX Pa3pEIICHUN U TTyOnHe KOMUPOBaHUA 11BeTa. [[BeToBBIC MOACIH.
BekropHoe komupoBanue. ®opmatel rpadudeckux (PaitnoB. TpéxmepHas rpaduxka.
®pakranbHas rpaduka.



Komuposanue 3Byka. OrieHka WHOOPMAITMOHHOTO 00BhEMa 3BYKOBBIX JTAHHBIX MPHU
3aIaHHBIX YaCTOTE AUCKPETU3ALNN U PA3PSIAHOCTH KOJUPOBAHUS.

Anre6pa noruku. [lonstue Bbicka3biBaHMs. Brickas3biBaTenbHbIE  (POPMBI
(mpenukatbl). KBaHTOPHI CYIIECTBOBAHUS U BCEOOITHOCTH.

Jlormueckue omepanuu. Tabmuipl UCTUHHOCTH. Jlormueckue BbIpaKEHUS.
Jlornueckue ToxkaecTna. Jloka3aTelbCTBO JOTUYECKUX TOXKAECTB C MOMOILIBIO TaOJIHIY
VCTUHHOCTH. JIormueckue onepanny U Ornepanuy Haj MHOKECTBAMM.

3akoHbl anreOppl JOTMKU. OKBHUBAJICHTHBIE MPEOOpa30BaHUS JIOTHYECKHX
BBIpOKECHUH. JIornyeckue ypaBHEHUS U CUCTEMbl YPABHEHHUM.

Jlornueckue @yHKIUU. 3aBUCUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTUYECKUX
byHKIUI OT KoJnyecTBa apryMeHTOB. [1oHbIe cUCTEMBI JOTHYECKUX (YHKITHI.

Kanonnueckue Gopmbl Toruyeckux BbipakeHUid. CoBepLIEHHBIE TU3bIOHKTUBHbBIC
U KOHBIOHKTHBHBIE HOPMallbHbIE (DOPMBI, AJITOPUTMBI HX IOCTPOEHHUS MO TabJuIe
MCTUHHOCTH.

Jlornueckue 3yeMEHTHI B cocTaBe Kommbiotepa. Tpurrep. Cymmatop.
Muoropa3psauaeii  cymmarop. [loctpoeHue cxem Ha JIOTMYECKUX JJIEMEHTax I10
33IaHHOMY JIOTUYECKOMY BBIP@KEHUIO. 3alUCh  JIOTUYECKOTO  BBIPAKEHHUS I10
JIOTUYECKOM cxeme. Muxkpocxemvl U mexHON02UsL UX NPOU3BOOCHEA.

[IpencraBneHue HENbIX YACEI B MAMATH KOMIBIOTEPA. OrpaHUYEHHOCTD JUaIa3oHa
yucel MPU OrPAHUYEHUM KOJIWYECTBA paspsAnoB. llepenonHeHune paspsIHOW CETKH.
be33nakoBble M 3HAKOBEBIC JaHHBIC. 3HAKOBEIM OWUT. JIBOMUHBIN JOMOJHHTSIBHBINA KO
OTPULIATENBHBIX YUCEI.

[TobutoBbie  sormveckue omepauuu. Jlormyeckuii, apupMeTUYEeCKUd U
rukiudeckuit cipuru. [ludpoBanue ¢ moMoOIIbIO MTOOGUTOBOM OTIEPAITNH «UCKITIOUYAIOIIIEE
NIJIN».

[IpencraBieHre BEIIECTBEHHBIX YMCENI B MaMITH KOMIBIOTEpA. 3HAdallas 4acThb
U NOpsAOK uMcia. /[mana3oH 3HaueHWil BellecTBEHHbIX uducell. [IpobiieMbl XpaHeHus
BEILIECTBEHHBIX YNCEII, CBA3aHHBIE C OTPAHUYCHUEM KOJIMYECTBA pa3pAL0B. BeinonHenue
ornepanuil ¢ BEUIECTBEHHBIMU 4YHCJIAMH, HAKOIUIEHHE OIIMOOK MpPU BBIUYUCICHUSX.

AJITOPUTMBI U IPOTPAMMHUPOBAHHE

OmnpeneneHre BO3MOXKHBIX PE3yJbTaTOB pPaOOThl MPOCTEUIIUX aJTOPUTMOB
YIPABJICHUS UCIIOJIHUTEISIMU U BBIYUCIIUTEIBHBIX AJITOPUTMOB. ONpeeIeHHEe UCXOIHBIX
JAHHBIX, TPU KOTOPBIX AJITOPUTM MOXKET JaTh TPEOYEeMbIi Pe3yIIbTar.

Otanbl pemieHus 3aJad  Ha KoMmmbloTepe. MHCTpyMEHTanbHbBIE CpENCTBA:
TPAHCIATOP, OTJIAAUUK, NPOPUINPOBIIMK. KoMOuiIsALMsa U UHTEpIpeTalus Nporpamm.
BuprtyanbHble MallluHBI.

WNuTerpupoBaHHass  cpeaa  pa3paboTku.  Meroabl  OTIAAKHM — MPOTPAMM.
Ucnonb3oBanue TpaccupoBOYHBIX Tabmuu. Otmagounslii  BbiBoA. [lomaroBoe
BBITNIOJIHEHHE TpOrpaMMbl. Touku ocTaHoBa. [IpocMOTp 3HaUeHUI TEPEMEHHBIX.

A3k mporpammupoBanus  (Python, Java, C++, C#). Tunel ngaHHBIX:
LIEJIOYMCIICHHBIE, BEILECTBEHHBIC, CUMBOJIbHBIC, JIorndyeckue. Bersnenusa. CioxHble
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ycnoBus. lluknel ¢ ycnoBuem. Lluknel 1o mnepemeHHoM. B3aumoszameHseMOCTb
pa3MYHBIX BUAOB UKIOB. MHBapuaHT nukia. CocTaBieHue UKIA ¢ UCTIOIb30BAHUEM
3apaHee OnpeieIEHHOTO MHBAapUaHTa IUKJIA.

JokymenTtupoBanue mporpamm. Hcnons3oBanue koMMmeHtapueB. lloaroroBka
OMMCAHUS MPOTPAMMbI U HHCTPYKIUU JJIS [TOJIH30BATENS.

AnropuTMbl  00pa0OTKM HATypaldbHBIX YHCEN, 3alUCAaHHBIX B TMO3UIMOHHBIX
CUCTEMaX CUMCIICHHUS: pa30MEHUE 3alucH 4YKclia Ha OTIEIbHBbIE HU(PHI, HAXOKICHHUE
CYMMBI U ITpou3Be/IeHUs HU(p, HAXOKIECHUE MAKCUMAIbHON (MUHUMANLHOMN) LIU(PBHI.

Haxos1eHne Bcex MpoCThIX YHCEII B 3aJaHHOM Juanasone. lIpencraBienue uncna
B BHJE HAOOpa MPOCTBIX COMHOXHUTENEH. ANTOpUTM  OBICTPOTO BO3BEACHHUS B
CTEIEHb.

OO0paboTka naHHBIX, XpaHAmmxcs B ¢aimax. TekcToBble M JBOMYHBIC (DAKIIBI.
daitnoBbie nepeMeHHbIe ((aiioBble ykazarenu). Urenue u3 ¢aiina. 3anucks daii.

Pa3buenue 3agaun Ha mnojzagauu. [logmporpammbl (miporieAypbl U (QPYHKIIHH).
Pexypcus. PekypcuBHble 00beKThI ((ppakTaiibl). PekypcuBHbIEe npoueaypbl U (yHKIIHH.
Hcrnonws3oBaHne cTeka Uil OpraHU3alid PEKYPCUBHBIX BBI30BOB.

Hcnonb3oBaHue  CTaHAapTHOM  OMOMMOTEKM  S3bIKa  [POTPAMMHUPOBAHUS.
[TogxmoueHue OMOJMOTEK MOAIPOrPAMM CTOPOHHHUX MPOU3BOAUTENEH. MOIyJIbHBIN
IPUHIIUI OCTPOECHMS IPOIPAMM.

Yucnenusie MeToasl. TouHoe M MPUOMMKEHHOE pelICHUs 3aaadu. YucIeHHbIC
METO/Ibl PEILIEHUs YypaBHEHWI: MeToJ mnepedopa, METOJA MOJOBHUHHOTO JEJICHUS.
[TpuOnmxEHHOE BbIYMCICHHUE JJIMH KPUBBIX. Bbruncnenue miomaneit Guryp ¢ HoMOIIbo
YUCJIEHHBIX METOAO0B (METOI MPSIMOYTOJIbHUKOB, MeTO/1 Tpaneuuil). [lonck makcumyma
(MMHUMYMa) (PYHKLIHUN OJTHOM epeMEHHON METOJOM MOJIOBUHHOTO JIEJICHUS.

OOpaboTka  CHMBOJBHBIX  JaHHBIX.  BcTpoeHHBbIe — (YHKIMH  S3bIKa
pOrpaMMHUPOBaHUs I 0OpabOTKHM CHUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH
CHUMBOJIBHBIX CTPOK: MOACYET KOJMYECTBA IMOSBICHUM CHMBOJA B CTPOKE, pa3OueHHe
CTPOKH Ha CJI0BA MO MPOOETbHBIM CUMBOJIaM, TIOUCK MOJICTPOKH BHYTPU JAHHOM CTPOKH,
3aMeHa HalJIeHHOM MOACTPOKU Ha IPYTyI0 CTPOKy. ['eHepaiusi Bcex ClIOB B HEKOTOPOM
andasuTe, YIOBIECTBOPAIOIINX 3aJaHHBIM orpaHuueHusM. IlpeoOpazoBanue ducias
CHUMBOJIbHYIO CTPOKY U 00paTHO.

MaccuBel M TIOCIEAOBAaTEIbHOCTH  4YHcel.  Bprumcinenne  0000MIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAacCHMBa WJIM YHCJIOBOM IOCJIEI0BATEIBHOCTH (CYyMMBI,
IPOU3BEICHUS, CpEAHEro apu(pMeTHUYecKoro, MHHUMAIBHOTO ¥ MAaKCUMAaJbHOTO
AJIEMEHTOB, KOJUYECTBA DSJIEMEHTOB, YJIOBJIETBOPSIOUIMX 3alaHHOMY YCJIOBHIO).
JIMHENHBIM MOUCK 33JaHHOTO 3HAYEHHS B MACCHUBE.

CopTtupoBka oAHOMEpHOTO MaccuBa. [IpocTeie MeTONIbl COPTHPOBKH (METOJ
nmy3bIpbKa, METOJ BbIOOpa, COpTUpPOBKA BcTaBkamu). CopTupoBka ciusinueM. beictpas
coptupoBka maccuBa (anroputm QuickSort). JIBOMUHBIN MOMCK B OTCOPTHPOBAHHOM
MacCHUBe.

JIByMepHbBIE MAaCCUBBI (MAaTpUIIbl). AJTOPUTMBI 00paOOTKU IBYMEPHBIX MAaCCHUBOB:
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3aIOJTHEHUE IBYMEPHOTO YHCIIOBOTO MAaCCHBA 10 3aJaHHBIM MPABUJIaM, TTOWCK JJIEMEHTA
B JIBYMEPHOM MAacCHBE, BBIYHCIICHHE MaKCUMyMa (MUHHMYyMa) U CyMMBI 3JIEMEHTOB
JIByMEPHOTO MacCHBa, IEPECTAHOBKAa CTPOK W CTOJOIIOB JBYMEPHOTO MAacCHBA.
Paspabomka npoepamm Ons pewienusi npocmuix 3a0ay avanusa OaHHulx (OHUCHKA
OAHHbBIX, KIACCUPUKAYUSL, AHATU3 OMKIIOHEHUIL).

NupopManiuOHHBIE TEXHOJIOTHH

TekctoBeii mporeccop. PepaktupoBanune u QopmatupoBanue. IIpoBepka
op¢orpadpuu u rpammatuku. CpencTsa NOMCKa U aBTO3aMEHbI B TEKCTOBOM IPOLIECCOPE.
Ucnons3zoBanne cruned. CTpyKTypUpOBaHHBIE TEKCTOBbIE JTOKYMEHThl. (CHOCKH,
ornasinenue. KomnexktuBHas pabota ¢ qoKyMmMeHTaMu. MIHCTpyMEHTHI pereH3upOBaHUs
B TEKCTOBBIX mpoueccopax. OOmaunble cepBuchl. JlemoBas mnepemnucka. Pedepart.
[IpaBuna UUTUPOBAHUS UCTOYHHUKOB M OQPOpMIIEHUS OMONIHOrpapUUYECKUX CCHUIOK.
OdopmiieHne crmcka JUTEPATYPbl. 3HAKOMCTBO C KOMIIBIOTEPHON BEPCTKOM TEKCTA.
TexHnueckue cpencrsa BBoJa TekcTa. CrieManu3upoBaHHbIE CPEICTBA PEAAKTUPOBAHUS
MaTeMaTUYECKUX TEKCTOB.

Ananmu3 naHHbiX. OCHOBHBIE 33/laud aHajlW3a JIaHHBIX: IPOTHO3UPOBAHMUE,
KJ1accu(puKauus, KJacTepu3alys, aHalIu3 OTKJIoOHeHUH. [locnenoBarebHOCTh peleHus
3a/1ay aHaJIKU3a JJaHHbBIX: COOp MEPBUYHBIX JAHHBIX, OUMCTKA U OLICHKA KAYECTBA IaHHBIX,
BBIOOp W/WJIM TIOCTPOEHUE MOJENH, IPeoO0pa30BaHUE TAHHBIX, BU3YAJIU3alMsl JAHHBIX,
WHTEpHpeTanusl pe3yiapTaToB. lIporpaMMHBIE CpEACTBA M MHTEPHET-CEPBHCHI IS
00pabOTKM M TMpeACTaBICHUs AaHHbIX. boibiine nanHbie. MammHHOE OO0y4YeHHE.
Humennekmyanohviil aHanu3 OaHHbIX.

AHanu3 JaHHBIX C TOMOIIIBIO AJIEKTPOHHBIX TaOIUL. BbrarcieHre cyMMbl, CpeTHETO
apu(pMeTHIECKOro, HauOOoIbIIEro (HAMMEHBIIIET0) 3HaUYCHUs JUana3oHa. BeraucieHue
Kodd¢umeHTa KOppesiiuu JABYX psaoB JdaHHbIX. [locTpoeHune cTOIOYATHIX,
JMHENYaThIX U KpyroBbix auarpamm. [loctpoenue rpaduxos ¢pynkuuit. [lonbop nunmm
TpeH/1a, peLICHUE 3a/1a4 MPOTHO3UPOBAHHUS.

YucneHHoOe pelieHre ypaBHEHUH ¢ MOMOIIbI0 o10opa napamerpa. OntumMuzanus
KaK TIOMCK HaWIydlllero pelieHuss B 3aJaHHbIX ycioBusax. llemeBas ¢yHkims,
orpannueHusi. JlokanbHble U TI00ANbHBIH MUHUMYMBI LI€JIeBOM (pyHkuuu. Pemienue
3a]1a4 ONTUMH3AIUH C TIOMOIIBIO AIIEKTPOHHBIX TAOIHII.



11 KJIACC

Teopernuyeckne 0CHOBbI HH(POPMATUKH

Teopetnueckue mMOAXONbI K OIEHKE KoJMyecTBa HWHGoOpManuu. 3aKOH
anmutuBHOCTH HHpopManmu. Dopmyna Xapriu. HWubpopmanus u BEpOSTHOCTD.
®opmyia lllennona.

Anroputmsl cxkatusi 1aHHbiX. Anroput™ RLE. Anroputm Xaddmana. Aaroputm
LZW. Anroputmbl cxaTHsl JaHHBIX C MOTEPSIMU. Y MEHbILICHUE TIIyOHHBI KOJUPOBAHUS
usera. OcHOBHBIE Hien anroputMoB cxarust JPEG, MP3.

Ckopocte  mepenauu JAHHBIX. 3aBUCUMOCTh BpPEMEHHU nepenadn
OoT HMH(OpMaIMOHHOTO 00bEMA JAaHHBIX M XapaKTEpPUCTUK KaHayla CBA3U. [IpuynHbI
BO3HUKHOBEHUS OIIMOOK MpH nepenaye qaHHbIx. Kopl, mo3Bossitonime oOHapy>KuBaTh U
UCTPABIISATH OIIMOKHM, BO3HHMKAIOUIME MPH MepeAade AaHHbIX. PaccTosHue XsMMmuHra.
Koauposanue ¢ noBropennem 0utos. Konapl XaMMuHra.

Cucrempl. KoMrnoHeHTBl cucTeMbl U UX B3auMojeicTBue. CucTeMHBIN 3(PQeKT.
VYmpasnenue kak nHopmarmoHabii poriecc. OOpaTHas CBSI3b.

Monemn u wmogenupoBanue. lLlens moaenupoBanus. COOTBETCTBHE MOJAEIU
MOJIETUpYEMOMY OOBEKTY WM TMpoIeccy, Lend MoaenupoBanusa. Dopmanuzaius
IIPUKJIAIHBIX 3a/1a4.

ITpencraBieHue pe3ynbTaToB MOJAEIUPOBAHUS B BUJE, YA0OHOM JUIsl BOCIIPUATHUS
yesnoBekoM. ['paduueckoe npeicTapieHue JaHHbIX (CXeMbl, TaOJIUIbl, TpaduKn).

I'padp1. OcHoBHBIE TOHATHS. Buasl rpados. Onucanue rpagoB ¢ HIOMOIIbIO MAaTPHIL
CMEXHOCTH, BECOBBIX MAaTPHILL, CIIUCKOB CMEKHOCTH. PellleHne anropuTMu4ecKux 3aaad,
CBSI3aHHBIX C aHAIM30M IrpadoB (IOCTPOEHUE ONTUMAIBHOIO MYyTH MEXAY BEpIIMHAMU
rpada, ompeneneHHe  KOJMYECTBA  PA3IMYHBIX IMyTeH  MeXAy  BepIIMHAMU
OPUEHTUPOBAHHOI'O AlIMKINYECKOTro rpada).

HepeBbsi. bunapnoe paepeBo. JlepeBbs moucka. CrnocoObl 00xoma Jepesa.
IIpencraBnenue apuMeTHIECKUX BBIPAXKEHUN B BUJE JepeBa. [JUCKpETHBIE UTPBI ABYX
UTPOKOB ¢ noHoU nHpopmanmeit. [loctpoenue aepesa nepedopa BapuaHTOB, ONTUCAHUE
CTpaTeruu WUrpbl B TaOnIMyHOM (popme. BBIUTPHINIHBIE W MPOUTPHILIHBIE MO3UIUH.
BoeIArpbIIIHBIE CTPATETHH.

CpencrBa HMCKYCCTBEHHOro MWHTeiUiekTa. (CepBUCHI MAIlMHHOTO — IE€PEBOJA
U pacro3HaBaHusi ycTHOW peur. KorHutuBHble cepBuchl. MneHTtudukanms v mouck
n300paxeHuit, pacrnozHaBanue jul. CamooOyuarommuecss cucteMbl. VCKycCTBEHHbBIN
UHTEJUIEKT B KOMIIBIOTEPHBIX urpax. lcnons3oBaHue MeTOIOB HMCKYCCTBEHHOIO
UHTEIEKTa B OO0ydalommx cucremax. Vcrnoib30BaHHE METOJOB HCKYCCTBEHHOI'O
UHTEIEKTa B  poOoTtorexHuke. MurepHer Bewmel. IlepcrniekTUBBI — pa3BUTHS
KOMITBIOTEPHBIX UHTEIUIEKTYaJIbHbIX CUCTEM. HellpoHHBIE ceTu.

AJITOPUTMBI U IPOTPAMMUPOBAHME
dopMmanuzanus MOHATUA aidroputma. MammHa ThrOpUHTa Kak yHUBepcalbHas
MoJienb BeruncieHui. Tesuc Uépua—Trwropunra. Mawuna [locma. Hopmanvuvie



aneopugmvr Mapxkosa. Ancopummuvecku Hepazpewiumsvle 3adayu. 3adava ocmamosa.
Hegosmoorcnocmos asmomamuueckou OmaaoKu npocpamm.

OneHka CI0XKHOCTH BBIUUCIEHUN. Bpems paboTbl 1 00bEM UCIIONIB3YEMOM MaMSITH,
UX 3aBUCHUMOCTB OT pa3Mepa UCXOJHBIX TaHHBIX. OIIeHKa aCUMIITOTHYECKOMN CII0KHOCTH
AJITOPUTMOB. AJTOPUTMBI TOJMHOMHUAIBHON CIOXKHOCTU. llepebopHbie aaropuTMel.
[TpuMeps! pa3IUUHBIX AITOPUTMOB PEILIEHUS OJHOM 3a/1a4, KOTOPbIE UMEIOT PA3IIUYHYIO
CJIOKHOCTb.

[Torck mpOCTBIX YMCEN B 33JJaHHOM JIMANla30HE C MOMOIIBIO AIFOPUTMA «PELIETO
OparocheHay.

MHoropa3psaHble Leble Yucia, 3a1a4i JUIMHHON apu()METUKH.

CnoBapu (accollMaTUBHBIE MAcCCUBBI, 0TOOpaXkeHus1). XamI-tadaunbl. [loctpoeHue
aJ1(paBUTHO-4aCTOTHOI'O CJIOBApS IS 33JaHHOIO TEKCTA.

Ananuz mexcma Ha ecmecmeeHHOM sA3viKe. Bvidenenue nociredosamenvrocmell
no waonony. Pezynsapuvie svipasicenus. Yacmommuuwlii ananus.

Crexku. AHanmu3 MPaBWIBHOCTH CKOOOYHOTO  BBIpaKeHUs.  Bwruucinenue
apu(pMEeTUYECKOTO BHIPAKEHUS, 3aMIMCAaHHOTO B TOCT(PUKCHON (hopMme.

Ouepenu. Micnionp3oBanue odepean st BDEMEHHOTO XpPaHEHUS! TaHHBIX.

Cesasnvie cnucku. Peanusayus cmexa u ouepeou ¢ NOMOWbI0 CE3HbIX CHUCKOS.

Anroputmbl  Ha Tpadax. I[locTpoeHne MHHMMATBFHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBSI3HOTO HEOPUECHTUPOBAHHOTO Tpada. Oox00 epaga 6 2nyouny. Oo6x00
epagpa 6  wupuny. KonmmuecTBO  pa3iMUHBIX ~ MyTeH  MEXIY BepLIMHAMHU
OPHMEHTUPOBAHHOTO AIMKINYECKOro rpada. Anroput™m Jeikctpsl. Areopumm Drovoa—
Yopwanna.

HepeBbs. Peanuzanus nepeBa C IMOMOILBIO CCBUIOYHBIX CTPYKTYp. JlBOMUHBIE
(bunapubie) gepeBbs. IlocTpoeHme gnepeBa nis  3aAaHHOTO  aApU(PMETHYECKOTO
BbIpaxkeHUs. PexypcuBHbIe anroputMmbl o0xoia nepeBa. lcmonb3oBaHue cTeka u
ouepenu A1 00XoJ1a 1epeBa.

JluHamuueckoe IMporpaMMUpPOBAHME KaK METOJ pPEUIeHMs 3a7ad C COXPaHEHUEM
IPOMEXYTOUHBIX pEe3yJibTaTOB. 3aJaud, pEIIaeMble C IOMOIIBIO JAMHAMHYECKOTO
MPOrpaMMHUPOBAHUSA: BBIUMUCICHUE PEKYPCUBHBIX (DYHKIUN, MOACYET KOJIMUECTBA
BapHAHTOB, 33J]a4l ONTHUMH3AIIIH.

[lonsitTue 00 OOBEKTHO-OPUEHTUPOBAHHOM MporpaMMupoBaHud. OOBEKTHIU
kjaccel. CBoilcTBA M MeTOAbl O00BEKTOB. (OOBEKTHO-OPUEHTHUPOBAHHBIA aHAIM3.
Pa3paboTtka mporpamMm Ha  OCHOBE OOBEKTHO-OPHMEHTHPOBAHHOTO  MOJXO[A.
Wukancynsuus, HacieI0BaHue, MOJIUMOPPU3M.

Cpenbl  ObicTpoil  pa3pabotku mporpamm. [IpoekTupoBanue wuHTEpdeiica
noJsib3oBatens. Vcrmonb30BaHne TOTOBBIX YIPABISEMBIX 3JEMEHTOB JJIi MOCTPOCHUS
uHtepdeiica.

O0630p A3bIKOB IIporpamMmmupoBanus. [IoHATHE 0 Mapagurmax NporpaMMHpOBaHUS.
H3yuenue 6mopoeo A3vika npocpammuposanus.
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NupopManHOHHBIE TEXHOJIOTHH

OTanbkl KOMIBIOTEPHO-MATEMAaTUYECKOTO0 MOJECIUPOBAHUSA: ITOCTAHOBKA 3ajayd,
pa3paboTka MOJENHU, TECTUPOBAHWE MOJEIH, KOMIIBIOTEPHBIA HSKCIIEPUMEHT, aHAJIU3
pe3yJIbTATOB MOJICJINPOBAHHS.

JluckpeTu3zanus Ipyu MaTEMAaTHYECKOM MOJEIUPOBAHNN HEMPEPBIBHBIX ITPOLIECCOB.
MopaenupoBaHue JIBH>KCHUSL. MopaenupoBaHue OMOJIOTUYECKUX CUCTEM.
MaremaTu4ecKkre MOJEIN B SKOHOMUKE. BBIUYMCINTENBHBIE SKCIIEPUMEHTBI C MOJIEIISIMH.

O06paboTKa pe3yabTaTOB IKCIIEpUMEHTa. MeTo] HauMEeHbINX KBaapaToB. O1eHkKa

YHCJIOBBIX IMapaMETPOB MOJACIUPYEMBIX O0BEKTOB M MpoleccoB. BoccTaHoBienue
3aBUCHUMOCTEM 10 pe3yibTaTaM SKCIEPUMEHTA.

BeposTHOCTHBIE MO/JIEJIH. Metonsl MomnTte-Kapio. NmuranmonHoe
MoaenupoBanue. CHCTEMBI MaCCOBOTO OOCITYKUBaHUS.

Tabnuunble (pensironHbIe) 6a3bl JaHHBIX. TabnuIia — npecTapiIeHue CBeAeHUN 00
OMHOTUIHBIX 0oOBekTax. Iloise, 3ammch. Kirou TaGmumel. Pabora ¢ rorosoi 0Oasoi
JMaHHBIX. 3armogHeHue 0a3pl JaHHBIX. [louck, copTupoBKa U (UIBTpALMS JIaHHBIX.
3anpockl Ha BBIOOPKY JaHHBIX. 3ampockl € TapameTpamu. BeluucisieMble MO
B 3aIIpocax.

MHoroTtabinunpie 0a3bl AaHHBIX. THIBI CBS3ed MexAy Tabiumnamu. BuemrHui
kJto4. [lenocTHOCTh 0a3bl TaHHBIX. 3aMPOCHl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX.

OcHosHble npuryunsl Hopmatuzayuu 6a3 OaHHwvx. A3vik ynpaseienus oanHvimu SOL.
Co3zoanue npocmuix 3anpocos Ha a3vike SOL na 6b160pKy 0auHbIX U3 0OHOU MAOIUYbL.

Hepenayuonnvie 6azvl oannvix. Ikcnepmuule cucmembl

WNnrepuer-npuinoxenus. [loHstrne o cepBepHOM M KIMEHTCKOW YACTAX CauTa.
TexHONOorusl «KJIUEHT — CepBEP», €€ TIOCTOUHCTBA U HepocTaTku. OCHOBHI si3bika HTML
u Kackagubix Tabmmi ctuien (CSS). Cuenapuun Ha s3bike JavaScript. @opmbl Ha BeO-
CTpaHHuLIE.

Pa3menienune BeO-caiiToB. Y ciryra XOCTUHTA. 3arpy3ka (paiiyioB Ha CauT.

BBon wu300pakeHUil C HCMOIB30BAHUEM PA3IUYHBIX [HUQPPOBBIX YCTPOUCTB
(mdpoBbIX ¢oToarmmapaToB M MHKPOCKONOB, BHJIEOKAMEpP, CKAHEPOB U JPYTHUX
ycTpoiicTB). ['paduueckuii pemaktop. Paspemenme. KanpupoBanme. Hcnpapnenue
nepcrnekTuBbl. [ ncrorpamma. Koppekius ypoBHeit, koppekius 1iseta. O0eciiBeunBanme
IIBETHBIX M300pakeHuil. Petyms. Pabota ¢ obmactsimMu. OuiabTpsl.

MHorocnoliHple u300pakeHus. TekcToBeie ciou. Macka cnos. Kanambl.
CoxpaneHnue BbliesieHHOW oOsactu. [loaroTtoBka WIIIOCTpaluii A BeO-CaTOB.
AHUMHPOBaHHBIE N300paKEHUSI.

Bextopnas  rpajpuka. IlpumurtuBpl. V3mMeHeHue  mopsiaka — 3JIEMEHTOB.
BripaBauBanue, pacnpenenenue. ['pynnuposBka. Kpussie. DopMarsl BEKTOPHBIX
pucyHkoB. Mcnonbs3oBaHne KOHTYpOB. BekTopuzalius pacTpoBbIX H300pasKeHUIA.

[IpyHIMIBI TTIOCTPOCHUSI M PENAKTUPOBAHUS TPEXMEPHBIX Mozeneil. CeTouHble
Mozenu. Marepuaiibl. MoieiipoBaHKe HCTOYHUKOB ocBelleHus. Kamepsl. AU TUBHBIE
texHoJoruu (3D-npunTepsl). [loHATHE O BUPTYyaJIbHOM pPEaTbHOCTH U JIOMOJHEHHOU
PEaATIbHOCTH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBbI
11O HTH®OPMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJIbTaThl OTPAXKAIOT TOTOBHOCTh M CHOCOOHOCTH OOYyYaroIMXcs
PYKOBOJICTBOBAThCS CHOPMHPOBAHHON BHYTPEHHEW MO3ULMUENH JIUYHOCTH, CUCTEMOU
IIEHHOCTHBIX OPHUEHTAIMH, TO3UTHUBHBIX BHYTPEHHUX YOEXKIEHUH, COOTBETCTBYIOIINUX
TPaJAUIIMOHHBIM HEHHOCTSIM POCCHUMCKOTO O0O0I1eCTBAa, pACIIMPEHUE )KU3HEHHOTO OIBITA
U OIbITa JIESITEIbHOCTH B MPOIECCE peau3alu CpeACTBaMU Y4eOHOro MpeaMmera
OCHOBHBIX HANPABJICHUI BOCIIUTATEIBHOMN 1€ATEIHOCTH.

1) rpa’kaaHCKOro BOCIIUTAHUSA:

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MpaB U OOSA3aHHOCTEH, YBa)K€HUE 3aKOHA
U TPABOMOPSIKA, COOIOJICHHE OCHOBOIOJIATAIONIMX HOPM HMH(POPMAIMOHHOTO MpaBa
1 nH()OPMAITMOHHON 0€30TTaCHOCTH;

FOTOBHOCTh  TMPOTHUBOCTOATH  HJIEOJOTUM  AKCTPEMHU3MA,  HalMOHAIU3MA,
kceHohOoOMH, JUCKPUMHHAIMA 10  COIMAJbHBIM,  PEJIMTHO3HBIM,  PAaCOBBIM,
HaIMOHAIHHBIM MMPU3HAKAM B BUPTYaIbHOM MPOCTPAHCTBE;

2) NIATPHOTHYECKOTO BOCITUTAHUS:

LIEHHOCTHOE OTHOLIEHWE K HMCTOPUYECKOMY HAacCleIuio, JOCTWkKeHusM Poccun
B HayKe, MCKYCCTBE, TEXHOJOTHIX, MOHMMAaHWE 3HAUYCHUS WHPOPMATUKHA KaK HAYKH
B )KU3HHU COBPEMEHHOT'0 OOIIECTBA;

3) 1IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:
cOPMHUPOBAHHOCTh ~ HPABCTBEHHOTO  CO3HAHMS, JTHYECKOTO  TOBEICHHS,
CIIOCOOHOCTH OIICHMBATh CUTYallMI0 M NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OpUEHTHUPYSCh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIE B CETU
WHurepHerT;

4) 3cTETHYeCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIECHHE K MUPY, BKJIIOYAsi 3CTETUKY HAYYHOTO M TEXHUYECKOIO
TBOPYECTBA;

CITIOCOOHOCTh BOCHPHHUMATH pa3JIMUHbIE BHJbI HCKYCCTBA, B TOM YHCIIC
OCHOBAHHOT'O Ha UCMOJIb30BaHUM WH(GOPMAITMOHHBIX TEXHOJIOTHH;

5) pusnyeckoro BOCHUTAHUSA:

c(hOpMHUPOBAHHOCTH 3JJ0POBOTO M 0€30MacCHOr0 o0pa3a >KM3HU, OTBETCTBEHHOTO
OTHOILIEHUSI K CBOEMY 370pOBbIO, B TOM 4YHUCJE 3a CUET COONIOAeHUS TpeOOBaHUMN
0e30MmacHON dJKCIUTyaTalldd CPeACTB  HMH(OPMALIMOHHBIX W KOMMYHUKAI[MOHHBIX
TEXHOJIOT UM,
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6) TPy10BOT0 BOCIIMTAHUS:

TOTOBHOCTh K AKTUBHOM JI€ATEIBHOCTU TEXHOJOTMYECKOM U  COLMAJIbHOU
HaANpaBJIEHHOCTH, CIMOCOOHOCTh WHHULMUPOBATH, IJIAHUPOBATH U CaAMOCTOSITEIHHO
BBITOJIHATh TAKYIO JI€ATEIbHOCTD;

uHTEpeC K  cpepam  TpodeCCHOHATBHOW  JACSITENbHOCTH,  CBSI3aHHBIM
c uH(POPMATUKON, MNPOrpaMMUPOBAHHEM M HWH(GOPMALMOHHBIMU TEXHOJOTHUSIMHU,
OCHOBAaHHbIMH Ha [JOCTWKEHHUSX HAyKH MWH(POPMATUKHM U HAYYHO-TEXHUYECKOTO
mporpecca, yMEHHE COBEpIIaTh OCO3HaHHBIA  BBIOOp  Oyaymieir  mpodeccuu
U peaJn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO M CaMOOOPAa30BAHUIO HA MPOTSKEHUU
BCEH KM3HU,

7) 3K0JI0rH4€CKOro BOCIIUTAHUA:

0CO3HaHHME TI00ATBLHOT0 XapaKTepa YKOJIOTHYECKUX MPoOJIeM U yTel uX perieHus,
B TOM 4YHCJI€ C Yy4YETOM BO3MOXHOCTEH HWH(POPMAIIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTUH;

8) HeHHOCTH HAYYHOTO MO3HAHHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUSl HAyKH, JOCTHXKEHUSIM HAYyYHO-TEXHUYECKOI'O IMpOorpecca M OOIEeCTBEHHOU
MPAKTUKH, 332 CYET MMOHUMAHUS POJIM MH(POPMAIIMOHHBIX PECypcoB, HHPOPMAITMOHHBIX
MPOIIECCOB M MH(POPMAIIMOHHBIX TEXHOJIOTUH B YCIOBUSIX IM(PpoBOM TpaHChHOpMaLIUU
MHOTHX cep )KHU3HU COBPEMEHHOTO 00IIECTRA;

OCO3HaHWE IIEHHOCTH HAy4YHOW JESITEIIbHOCTH, TOTOBHOCTH OCYIIECTBIISITH
MIPOCKTHYIO M HCCIICOBATEIIBCKYIO ACATCIBHOCTh MHINBUIyaIbHO U B TPYTIIIC.

9) 3MOLMOHAJIbHBII HHTEJUICKT, IIPEAIIOJIararonmn c(hOpMHUPOBAHHOCTH:

CaMOPETYJIMPOBAHHUSI, BKIIOYAOIIETO CAMOKOHTPOJIb, YMEHUE NMPUHUMATh
OTBETCTBEHHOCTb 3a CBOE MTOBEICHUE, CIOCOOHOCTh a/1allTUPOBATHCS K AMOLIMOHAIBHBIM
U3MEHEHUSIM U MPOSIBIATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHUBALIMM, BKIIOYAIOLIEH CTPEMIIEHME K JOCTHIKECHUIO LIEJH
U ycHoexy, ONTHUMHU3M, HWHUIMATUBHOCTb, YMEHHME JE€UCTBOBATh, HMCXOHS W3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKJIIOYAIOLIEH CHOCOOHOCTh NOHMMAaTh SMOIMOHAIIBHOE COCTOSHUE
IPYTUX, YYUTBIBaTh €ro TMpU OCYIIECTBICHUM KOMMYHHUKALUU, CIIOCOOHOCTb
K COYYBCTBHIO U COIIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIHUX CIIOCOOHOCTh BBICTpauBaTh OTHOIICHUSC
JPYTUMH JIIOJbMU, 3a00TUTHCS, TPOSBIISITS HHTEPEC U pa3peliaTh KOHPIUKTHI.

METAIIPEJMETHBIE PE3YJIBTATHI

B pesynbrare uzydenust nHOOpMaTHKHA HA YPOBHE CPEHEr0 OOIIETo 00pa3oBaHUs
y oOyuatorierocss OyayT coOpMUPOBaHBI METANPEIMETHBIC PE3YJIbTAThl, OTPAKECHHBIC
B YHHUBEPCAIBHBIX YUCOHBIX JCHCTBUAX, @ UMCHHO — MTO3HABATEIIbHBIC YHUBEPCAIHHBIC
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y4ueOHbIEe JIeWCTBHS, KOMMYHHUKAaTUBHbIE yHUBEpCalbHble Yy4eOHbIE JIEUCTBHUS,
peryJIATUBHbBIC YHUBEPCAJIbHbIE YdeOHbIe NEHCTBUS, COBMECTHAS JACSTEIbHOCTb.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJIbHbIE Y4eOHbIe JeHCTBUS
ba3oBble JJornyecKue 1eMCTBHUA:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh U aKTyaJIM3UPOBATh MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

YCTaHABIIMBATh CYIIECTBCHHBIM TPU3HAK WJIM OCHOBAHMWS JJisi CpPaBHEHMS,
KJ1accupUKaIi U 0000IICHHS;

ONPEAENIATh eI ACITETbHOCTH, 331aBaTh TAPAMETPHI U KPUTECPUU UX JTOCTUKECHUS;

BBISIBJIATH 3aKOHOMEPHOCTH U MPOTUBOPEYHUS B PACCMATPUBAEMBIX SIBJICHUAX;

pa3pabarbiBaTh IUIAH peIICHHS TPoOJeMbl C YYETOM aHalIM3a HWMEIOIIUXCS
MAaTEPHUAJIBbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTHb KOPPEKTUBBI B JIESITEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB
L[EJISIM, OLICHUBATh PUCKH MOCIEACTBUMN JIESITEIbHOCTH;

KOOPJIMHUPOBATh U BBHITIOJIHATH Pa0OTy B YCJIOBUSIX PEATHHOTO, BHUPTYaIHHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MIPU PEIICHUN KU3HEHHBIX MMPOOJIEM.

ba3oBble uccienoBare/bCkie 1eiicCTBUA:

BJIQJETh HABBIKAMHM Y4Y€OHO-HUCCIEAOBATEIbCKOM M TPOEKTHOW JEATEeIbHOCTH,
HaBbIKaMH pa3pelIeHus TpobiieM, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEILHOMY
NOMCKY METOAOB PEIICHUS MPAKTHUYECKHX 3aJa4, TPUMEHEHUIO Pa3IMYHbIX METOJIOB
NIO3HAHUS;

OCYLIECTBJIATH PA3JIMYHBIE BUABI IESITEIIBHOCTH 10 MOJYYEHUIO HOBOTO 3HAHUS, €T0
UHTEpIIpeTaluy, TPeoOpa30BaHUIO0 U MPUMEHEHHUIO B PA3IMYHBIX YUYEOHBIX CUTYalUsX,
B TOM YHCJIE€ IPU CO3/IaHUH YUEOHBIX U COLMATIBHBIX IIPOEKTOB;

GbopMUpOBaTh HAy4YHBIM THUI MBIIUICHUS, BIIAJETh HAay4YHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METOJIAMH;

CTaBUTh U (HOPMYIMPOBATH COOCTBEHHBIE 33/1a4l B 00Pa30BATEIbHOMN IEATETbHOCTH
Y )KU3HEHHBIX CUTyalusIX;

BBISIBJISATh IPUYUHHO-CIIEJICTBEHHBIE CBA3U U AKTYAJIM3UPOBAThH 3a7a4y, BbIJBUTaTh
rUnoTe3y €€ peleHus, HaX0IUTh apryMEHTHI JUIsl I0Ka3aTeNbCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHUS;

aHAJIM3UPOBAaTh IOJIyYCHHBIE B XOJE PEIICHHs 3aJa4M PE3yJIbTaTbhl, KPUTHUECKU
OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh N3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTb OLIEHKY HOBBIM CHUTyallMsiIM, OLEHUBATh NPHOOPETEHHBIA  OIBIT;

OCYIIECTBIIATH LI€JICHANPABICHHBIN MOMCK IIEPEHOCA CPEACTB U CIOCOOOB 1EUCTBUS
B IpO0(eCCUOHATIBHYIO CPELY;

YMETh TEPEHOCUTh 3HAHUS B TIO3HABATEIBHYI0 U MPAKTHUYECKYI0 00JacTu
KU3HEIEATEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 PA3HBIX IPEAMETHBIX 001acTel;
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BbI/IBUT'daTh HOBBIC UACH, IIPpCAJIaraTb OpUIrnHaJIbHbIC ITOAXO0AbI U PCHICHHS, CTABUTDH
HpO6JIeMBI " 3aJ1a4y, OOITYCKAIHEC aJIbTCPHATHUBHBIC PCIICHMUS.

Pabora ¢ undopmanmeii:

BJIQ/JICTh HABBIKAMH IIOJIY4YEHUsS HMH(POpPMAlMd W3 HCTOYHHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEJIbHO OCYIIECTBIIATh TOWCK, aHAIU3, CUCTEMATH3allMI0 U WHTEPIPETAINIO
uH(OPMAITUHU Pa3TMYHBIX BHIOB U (DOPM TIPEICTABIICHNUS;

CO37aBaTh TEKCTHl B Pa3UYHBIX GopMarax ¢ yuy€ToM HazHAYCHUS WHOOpPMAIUU
U [IETIEBOM ayIUTOPHH, BEIOUpAsi ONTUMATLHYIO (hOpMY MPECTABICHUS U BU3YaTU3alINN;

OIICHUBATh JIOCTOBEPHOCTh, JICTUTUMHOCTh HHGOpPMAIUK, €€ COOTBETCTBHE
MIPABOBBIM U MOPAJIBHO-ITHYECKUM HOPMaM;

WCITOJIB30BaTh CPEJICTBA MH(POPMAIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHI
B pCIICHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX ¥  OpPraHU3aIlMOHHBIX 3ajad
c coOmoaeHueM TpeOOBaHMM HSPrOHOMHUKH, TEXHHKH O€30MacHOCTH, THTHCHBI,
pecypcocOepeKeHrs, TMPaBOBBIX HM O3THUYECKHX HOPM, HOpPM HWHGOPMAIMOHHON
0e3011aCHOCTH;

BJIQJICTh HABBIKAMM PACIIO3HABAHUSA M 3alIUThl MHPOPMAIUHA, WHPOPMAITMOHHOM
0€30I1aCHOCTH JINYHOCTH.

KoMMyHHUKATHBHbIE YHHBeEpPCAJbHbIe Y4eOHbIe J1eiicTBUS
O0menue:

OCYIIECTBJIATh KOMMYHHKAIIUU BO BCEX cepax jKU3HU;

pacrio3HaBaThb HeBepOaJbHbIE CpEACTBA  OOIICHWS, [OHMUMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, PACIIO3HABATH MPEANOCHUTKA KOHMIUKTHBIX CUTYallUi U CMSTYATh
KOH(JIUKTHL;

BJIQ/IETh PA3JIMYHBIMU CIIOCOOAMU OOIIEHUS U B3aUMOICHCTBUS,apTyMEHTUPOBAHHO
BECTH JIMAJIOT, YMETh CMAT4aTh KOH()IMKTHBIE CUTYaLUH;

Pa3BEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHS C UCIIOIB30BAaHUEM SI3bIKOBBIX
CpPEACTB.

CoBMecTHAS 1eATEJIbHOCTD:

MOHUMATh W UCIIOJIH30BATh MPEUMYIIIECTBA KOMAH/IHOW ¥ WHIUBUTy AIbBHOUPAOOTHI;

BBEIOMPATH TEMATUKY M METOJIbI COBMECTHBIX JIEHCTBUM C y4ETOM OOITUX WHTEPECOB
Y BO3MOKHOCTEMN KaXKJIOT0 YieHa KOJUIEKTHBA;

MIPUHAMATh L€ COBMECTHOM JIESITENIbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH
JEUCTBUS IO UX TIOCTHXKEHUIO: COCTABJIATH IJIAH AEUCTBUM, PACIIPEEIATH POJIU C YUETOM
MHEHUW yYaCTHUKOB, OOCYK/IaTh PE3yIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KAa4€CTBO CBOETO BKJIAJa M KAXKJOr0 yYaCTHHUKA KOMAaHIbI B OOIIUI
pe3yabTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

MpeJlaraTb  HOBBIE NPOEKThI, OLEHUBATh MJCH C T[O3WLIUU HOBU3HBI,
OPUTHMHAIIBHOCTH, IMTPAKTUYECKON 3HAYNMOCTH;
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OCYIICCTBJIATh IMIO3UTUBHOC CTPATECIHYCCKOC IMMOBCACHHUEC B PA3JIMYHLIX CUTYaAllHAX,
POABJIAATH TBOPUCCTBO U B006pa)KeHI/Ie, OBITh NMHHUIIMATHUBHBIM.

PerynsitTuBHble yHMBepCaJbHbIe Y4eOHbIC eHCTBUA
Camoopranusanus:

CaMOCTOSATENIBHO  OCYILECTBIIATh ITO3HABATEIIBHYIO JEATEIbHOCTb, BBIABIATH
npo0OJsieMbl, CTaBUTb U (HOPMYJIMPOBaTH COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOMN
NEeATEIbHOCTH U JKU3HEHHBIX CUTYALMSIX;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH PELIECHUS MPOOJEMbl C YYETOM HMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATMIOYTEHU;

JABaTh OLICHKY HOBBIM CHUTYAaLIUSIM;

pacimupsaTh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATOYTCHHUI;

JeNaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTb OTBETCTBEHHOCTbH3a
peLICHHE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (YOPMUPOBAHHUIO M TIPOSIBICHUIO IIUPOKON IPYAULIMU B Pa3HBIX
o0nacTsaX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa30BaTENBbHBIA U KYyJIbTYpPHBIH
YPOBEHB.

CaMOKOHTPOJIBb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHTb KOPPEKTHUBBI B JIESATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJIQJICTh HABBIKAMU ITO3HABATEIIbHOM PEQIIEKCUU KaK OCO3HAHMSI COBEpPLIAEMBIX
JNEWCTBUM U MBICIHUTENBHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHUW, UCIOJI30BAThH
npue€MbI pedIIEKCUU JUIsl OLIEHKU CUTYAllMH, BHIOOpa BEPHOTO PELIEHUS;

OLIEHUBATh PUCKH M CBOEBPEMEHHO IIPUHUMATh PELIEHUS II0 HUX CHHKECHUIO;

IIPUHUMATh MOTUBBI U APTYMEHTBI APYTUX IIPU AHAJIU3E PE3YIIbTATOB AEATEIBHOCTH.

IpunsaTus ceds1 U APyrux:
MIPUHUMATh ce0sl, TOHUMAasi CBOM HEJIOCTATKHU U IOCTOMHCTBA;
[IPUHUMATh MOTUBBI U ApTYMEHTBI IPYTUX [IPY aHAJIM3€E PE3YJIbTATOB ACSITEIbHOCTH;
MpU3HABaTh CBOE MPaBO U MPaBO JAPYTUX HA OLIUOKY;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIMU APYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATbBI

B mpouecce uzyuenus kypca nndopmaruku yriayonénnoro yposHs B 10 kiacce
oOy4aromuMucs OyAyT TOCTUTHYTHI CIEAYIOUIUE MPEAMETHBIE PE3yIbTaThI:

BJIa/ICHUE TPECTABICHUSIMU O POJIH MH(GOPMALIMU U CBA3AHHBIX C HEW MPOIIECCOB
B IPUPOJIE, TEXHUKE M OOIIECTBE, MOHIATHAMHU «HHGPOPMALUS», «HUHGOPMALIMOHHBIN
MPOLIECC», «CUCTEMA», «KOMIOHEHTBl CHUCTEMbI», «CUCTEMHBIH 3D EKT,
«MH(POPMALIMOHHAS CUCTEMAY, KCUCTEMA YIIPABICHUY;

BJIa/ICHHE METOJaMH Noucka uHpopMaiuu B cetu MHTepHeT, yMeHHe KPUTHUECKU
OLICHUBATh UH(OPMAIIUIO, TTOIYYEHHYIO U3 ceTu HTepHeT;

16



yMEHUE XapaKTEepU30BaTh OOJIbIIIKE JJAHHBIE, MPUBOJIUTH MPUMEPHI HCTOYHUKOB MX
MOJIyYCHHUS] W HAMPaBIIEHUS WCIOJIB30BaHUS, YMEHHE KIIACCU(PHUIIMPOBATH OCHOBHBIE
3a/lauyd aHaliu3a JIaHHbIX (MPOTHO3UPOBAHUE, KIACCU(PUKALMS, KIacTepu3anus, aHaIu3
OTKJIOHEHHMI ), TOHUMATh IMOCJIEI0BATEILHOCTh PEIICHUS 337a4 aHaJlh3a JaHHBIX: cOOp
NEPBUYHBIX JAHHBIX, OYMCTKA M OIICHKA KA4eCTBA JAHHBIX, BBIOOP W/WJIM MOCTPOCHUE
Mojiend, mpeoOpa3oBaHKMe JaHHBIX, BU3YaJlM3allMsl JaHHBIX, HHTEPIpETaIs
pEe3yIbTaTOB;

MOHUMAHWE OCHOBHBIX TPUHIMIIOB YCTPOHCTBA ©  (YyHKIIHMOHUPOBAHUS
COBPEMEHHBIX CTAIlMOHAPHBIX W MOOWJIBHBIX KOMITBIOTEPOB, TECHACHIIMN Pa3BUTHS
KOMIThIOTEPHBIX TEXHOJIOTHH;

BJIaJICHUE HAaBBbIKAMU PaOOTHI C ONEPAMOHHBIMU CUCTEMaMU, OCHOBHBIMU BUJaMHU
IPOTrPAaMMHOTO  OOECTICYCHHsST [JIsi pelieHus Y4YeOHBIX 3a7ad 10 BBIOPAHHOU
CTeIAIN3aIHH;

HaJIM4KE TPEJICTABICHUA O KOMITBIOTEPHBIX CETSIX M UX POJIM B COBPEMEHHOM MHUPE,
0 0a30BBIX MPUHIIUAIIAX OPTaHU3aUA ¥ (YHKIIMOHUPOBAHUS KOMIBIOTEPHBIX CETeH,00
OOITUX MPUHITUIIAX Pa3pabOTKU U GYHKIIMOHUPOBAHUSI MHTEPHET-TIPUIIOKEHU;

MMOHUMaHUEe Yrpo3 WH(OpPMAIMOHHOW OE30MacHOCTH, WCIIOJIB30BAaHUE METOJIOB
U CpEICTB TPOTHUBOJCHCTBUS OTHUM Yrpo3am, CcoOJItojJeHre Mep Oe30MacHOCTH,
NPEAOTBpAIAlONIMX  HE3aKOHHOE  pacClpOCTPAHEHHWE  IMEPCOHAIBHBIX  JAHHBIX,
coOmosieHe TpeOOBaHWM  TEXHUKM O€30MacHOCTM U TUTHEHBI TMpu  paboTe
C KOMIBIOTEpAaMH M JIPYTUMH KOMITOHEHTaMH MH(PPOBOTO OKPYKCHHS, MOHUMaHUE
IIPaBOBBIX OCHOB HCITOJIb30BAHUS KOMIIBIOTEPHBIX IMporpamMm, 0a3 JaHHBIX U PadOTHI
B ceTu MIHTEpHET;

MOHUMAHUE OCHOBHBIX TPHUHIIUIIOB  JWCKPETH3allMd  PA3JIMYHBIX  BHJIOB
uHdOpMaIuU, YMEHHE ONPeAesTh HHHOPMAIIMOHHBIN 00BEM TEKCTOBBIX, TpadUUECKUX
¥ 3BYKOBBIX JaHHBIX MPH 33JaHHBIX MapamMeTpax JUCKPETU3AINH, YMEHUE OMPENeisiTh
CPEIHIOI0 CKOPOCTh NIEPEIauy JaHHBIX, OIIEHUBATh M3MCHECHHUE BPEMEHH ITepenayu mpu
U3MEHEHUH HMH(POPMAIIMOHHOTO 00bEMA JJAHHBIX M XapaKTEPUCTUK KaHala CBS3H;

YMEHHE UCITOJIh30BaTh P PEIICHNH 3a/1a4 CBOMCTBA MO3UIIMOHHOM 3aIUCH YUCET,
aIropuTMa MOCTPOCHHUS 3alMCH YUCIIa B TIO3UIIMOHHOM CHCTEME CUUCIICHHUS C 3aIaHHBIM
OCHOBAaHMEM W TIOCTPOEHUSI YHCJIA IO CTPOKE, COJAEpIKaIleil 3amuch 3TOTO YUCIIAB
MO3UIIMOHHOW CHUCTEME CUYHUCJICHHUS C 3aJaHHBIM OCHOBAaHHWEM, YMCHHE BBITIOJHSATH
apupMeTUYECKUE OTIEPAIIMH B TIO3UITMOHHBIX CUCTEMAaX CUUCIICHHUS;

YMEHHUE BBITOTHATE MPeoOpa30BaHUsI TOTHICCKUX BBIPAKCHHUM, UCTIONB3YS 3aKOHBI
anreOpspl JIOTUKH, YMEHHE CTPOWUTh JIOTHYECKOE BBIPAXKCHHUE B JIU3BIOHKTHBHOM
U KOHBIOHKTUBHOM HOpMajbHBIX (opmMax MO 3aJaHHON TabJuIle HWCTUHHOCTH,
WCCJIeNOBaTh 001aCTh HCTUHHOCTH BBICKA3bIBAHMS, COJICPIKAIIETO TIEPEMEHHBIC, PEIIaTh
HECJIOXKHBIE JIOTUYECKHE YPABHEHUS U CUCTEMbl YPABHEHHUI;

MOHUMaHue 0a30BBIX AITOPUTMOB 00PAOOTKH YHCIIOBOM M TEKCTOBOU MH(DOpMAITUN
(3amuch 4Kcen B MO3UIIMOHHON CHCTEME CUUCIICHHS], HaXO0XK/IEHUE BCEX MPOCTHIX YHCEl
B 33/ITAaHHOM JTMaIia3oHe, 00pab0TKa MHOTOPA3PSITHBIX IIEJIBIX YNCEN, aHATU3 CUMBOJIBHBIX
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CTPOK U JIpYTUX), JITOPUTMOB IOMCKA U COPTUPOBKHU, YMEHHUE ONPEAEIATh CI0KHOCTD
U3y4aeMbIX B Kypce 0a30BBbIX aIrOPUTMOB (CYMMHpPOBAaHHE 3JIEMEHTOB MAacCCHUBA,
COPTHUPOBKA MAacCHBa, IE€pEOOPHBIE AJITOPUTMBI, JBOWYHBIA IIOUCK) W THPUBOAUTH
IPUMEPBI HECKOJIBKUX aJITOPUTMOB Pa3HOM CJI0KHOCTH IS PELLICHUS OJTHOM 3a/1a4H;

BJIa/ICHUE YHUBEPCAJIHHBIM SI3bIKOM IIPOrpaMMUPOBaHUsS BRICOKOTO ypoBHs (Python,
Java, C++, C#), npeacraBieHus MU 0 0a30BBIX TUIAX JAHHBIX M CTPYKTypax AAHHBIX,
YMEHHUE UCIO0JIb30BaTh OCHOBHBIE YNPABIIOIINE KOHCTPYKUNH, YMEHUE OCYIIECTBIISTh
aHaJIK3 MPEI0KEHHON TPOrpaMMBbl: ONPENENATh Pe3yJIbTaThl padOThl MPOrPaMMBbl PU
3aJIaHHBIX MCXOJIHBIX JAHHBIX, OMPENENATh, NP KAKUX HCXOAHBIX TAHHBIX BO3MOXHO
NOJIyYEHUE YKa3aHHBIX PE3YJIbTaTOB, BBISBIISTH JaHHBIE, KOTOPHIE MOTYT PUBECTH K
omnbke B paboTe mporpamMmbl, (GOPMYIUPOBATH MPEAJIOKEHUSIO YIYULIEHUIO
IPOrPaMMHOI0 KOJ1a;

YMEHUE  CO3/1aBaThb  CTPYKTYpUPOBAaHHbIE  TEKCTOBBIE  JTOKYMEHTbl U
JEMOHCTPALIMOHHBIE MaTEpHANIbl C HCIOJIb30BAHMEM BO3MOXKHOCTEH COBPEMEHHBIX
IPOrPaMMHBIX CPEJCTB U 00JIAYHBIX CEPBHUCOB;

YMEHHE HCMOJIb30BaTh 3JIEKTPOHHBIC TAaOMMIBI JUIs aHaIW3a, MPECTaBICHUS
u 00pabOTKM [aHHBIX (BKJIKOYAs BBIYMCIEHUE CYMMbI, CPEAHEr0 apu(pMETHYECKOro,
HauOOJIbIIEr0 U HAUMEHBIIET0 3HAaUCHUM, pelICHHE YpaBHEHUN, BRIOOp ONTHMAJIbHOIO
peleHus, Noa00p JUHUK TPEHIA, PELICHUE 3a/1a4 IPOrHO3UPOBAHMS).

B mpomecce nzyuenus kypca nHpopmaruku yriayonénHoro yposHs B 11 kiacce
oOydJaronumMucs Oy IyT TOCTUTHYTHI CIEAYIONINE IPEIMETHBIC PE3YIIbTAThI:

YMEHUE CTPOUTh HEPAaBHOMEPHBIE  KOJBI, JOIYCKAIOIIME  OJIHO3HAYHOE
JEKOIUPOBaHKUE COOOIIeHN (TIpedUKCHBIE KOJIbI), UCIOIb30BaTh MPOCTEHIITNE KOJIBI,
KOTOpBIC TIO3BOJISIIOT OOHApPY)XMBAaTh M WCIPABIATH OLIMOKH MpPH Tieperave JaHHBIX,
CTPOUTH KOJI, OOECTEUMBAIONIUN HAUMEHBIIYI0 BO3MOXKHYIO CPEIHIOI JUTUHY
COOOIIEHHS TIPY MU3BECTHOW YaCTOTE CUMBOJIOB, MOSICHATH MPUHITUIIBI pA0OTHI MTPOCTHIX
AITOPUTMOB CXKaTHS JAHHBIX;

yMEHHUE PeliaTh arTOPUTMUYECKHUE 3a7a91, CBI3aHHBIC ¢ aHAM30M rpadoB (3a1auu
MIOCTPOCHUS ONITHMAJILHOTO IyTH MEX/y BEepIIMHAMU rpada, onpeaeacHus KOJIuIecTBa
Pa3IMYHBIX TYTEeH MEXIY BEpIIMHAMU OPUEHTHUPOBAHHOTO AaIlMKJIMYECKOro rpada),
yMEHHUE MCTIOb30BaTh JEPEBhS NP aHAJIN3€E U TIOCTPOCHUH KOJIOB M JIJIS TIPE/ICTAaBIICHUS
apu(pMETUIECKUX BBIPAKEHUHN, MPU PEHICHUU 3a7a4 MOWCKA M COPTHPOBKH, YMEHUE
CTPOUTH JIEPEBO WUTPHI MO 3aJaHHOMY alTrOpUTMy, pa3padaThiBaTh U 0OOCHOBBIBATH
BBIUTPHIIITHYIO CTPATETHIO UTPHI;

yMEHHUE pa3palaThiBaTh U PEAU30BBIBATH B BUJIC MPOTPaMM 0a30BbIE alITOPUTMBI,
yYMEHHE MCTIOJIB30BaTh B IPOrpaMMax JaHHBIC Pa3IMYHbBIX TUIIOB C YIETOM OTpaHUICHHMA
Ha JWana3oH MX BO3MOJKHBIX 3HAYCHHM, MPUMEHSATH MPH PEIICHUU 33134 CTPYKTYPBI
JTAHHBIX (CIHUCKH, CIOBAPH, CTEKU, OUEPEIH, JCPEBbHs ), UCIIOIH30BATH 0A30BBIC OMEpalUU
CO CTPYKTypaMH JaHHBIX, IPUMEHSITh CTAHIAPTHBIC U COOCTBEHHBIC MOATPOTPAMMBI JIJIS
00pabOTKN YMCIIOBBIX JIAHHBIX U CUMBOJIBHBIX CTPOK, MCIOJIb30BaTh MPHU pa3paboOTKe
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nporpamMm  OMOJIMOTEKM MOANPOrpaMM, 3HaTh (DYHKIIMOHAJIbHBIE BO3MOKHOCTHU
MHCTPYMEHTAJIBHBIX CPEACTB Cpenbl pa3pabOoTKu, yMEHHE HCIOJb30BaTh CpEACTBA
OTNIAJKA TpOorpaMM B cCpele NpOrpaMMHpPOBAaHHUS, YMEHHE JIOKYMEHTHPOBATh
pOTrpamMMBbl;

yYMEHHE CO3/1aBaTh BEO-CTPAHUIIBL;

BJa/ICHHE OCHOBHBIMHU CBEICHHSIMH O 0a3ax NaHHBIX, UX CTPYKTYype, CpeAcTBax
CO3/IaHUsI U pabOThl C HUMHU, YMEHHE UCIIOIb30BaTh TaOJWYHBIC (PESAIMOHHBIE) 0a3bl
JAHHBIX (COCTaBIATH 3alpochl B 0a3ax JAaHHBIX, BBITIOJHATH COPTUPOBKY M TIOWCK
3anucel B 0aze JaHHBIX, HANOJHATH pa3pa0dOTaHHYI0 0a3y JAHHBIX) U CHPABOYHBIE
CUCTEMBI;

YMEHHE UCIOJIb30BaTh KOMITBIOTEpPHO-MAaTEMaTHUYECKHE MOJIENH MJIi aHalu3a
O0OBEKTOB W TMPOIECCOB: (POPMYJIUPOBATH 1€JIb MOJCIMPOBAHUS, BBIMOJHITH aHAJU3
pe3yJIbTaTOB, MOJYUYEHHBIX B XOJI€ MOJEIUPOBAHUS, OLICHUBATh COOTBETCTBHE MOJEIU
MOJIETTUpYyeMOMY OOBEKTY WIIH MPOIIECCY, MPEACTABIATh PE3yJIbTaThl MOACTUPOBAHUS
B HATJISIHOM BUJIE;

yMEHUE OpraHU30BbIBAThH JUYHOE UH(POPMaAIIMOHHOE MPOCTPAHCTBO
C WCHONB30BaHMEM pAa3JIMYHBIX CPEACTB MHQPPOBBIX TEXHOJOTHH, TOHUMaHUE
BO3MOXXHOCTE ~ IUGPOBBIX  CEPBUCOB  TIOCYAAPCTBEHHBIX  YCIYI,  LHU(PPOBBIX
00pa3oBaTeIbHBIX CEPBUCOB,;

NOHMMAaHWE OCHOBHBIX MPHUHIMIIOB pPabOThl, BO3MOXXHOCTEH M OTpaHUYCHUS
MIPUMEHEHHS TEXHOJIOTUN MCKYCCTBEHHOTO MHTEJUIEKTA B PA3IMUHBIX 00JIaCTIX, HATHYNE
MPECTaBICHU O Kpyre periaeMblX 3a7ad MalluHHOTO OOyueHus (paclo3HaBaHUA,
KJaccu(UKaMM W TPOTHO3UPOBAHUS) HAWYHME MPEACTABICHUN 00 HCMOJIb30BAaHUU
UHGOPMAITMOHHBIX TEXHOJIOTHI B pa3IMYHBIX TPO(ecCHOHANBHBIX chepax.
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OenepanpHas pabouas nporpamma | Madopmaruka. 10-11 knaccesl (yrimyOn€HHBIN ypOBEHbD)

10 KJIIACC
Haumenosanue
Ne KommaectBo OCHOBHBIE BUBI IEITETHHOCTHA
pa3aesaoB U TEM [IporpamMmmHoe conepxxanue
/11 4acoB 00yUarIIMXCs

y4eOHOTro IpeaMeTa

Pasznea 1. Hudposast rpaMmoTHOCTH

1.1

Kommnbrorep —
YHUBEPCAIbHOE
YCTPONCTBO 00pabOTKH
TaHHBIX

6

TpeboBaHUs TEXHUKH OE30MACHOCTH U
TUTHEHBI TIPU pabOTe ¢ KOMITbIOTEPaAMU
U IPYTEMHU KOMIIOHEHTaMH IU(PPOBOTO
OKPY>KEHUS.

[TpuHIIUTIBEI pAOOTH KOMITBIOTEPOB U
KOMITBIOTEPHBIX CHCTEM. APXUTEKTYpa
don Heitmana. [ apsapockas
apxumexmypa. ABTOMaTH4YECKOE

BBIIIOJIHCHHUEC IPOTrpaMMBI ITIPOICCCOPOM.

OnepatuBHasi, TOCTOSTHHAS U
J0JITOBpeMeHHas namsitb. OOMeH
JAHHBIMH C IIOMOILBIO IIIUH.
KoHTposuiepbl BHEIIHUX YCTPOMCTB.
[IpssMOM HOCTYII K IAMSITH.
OCHOBHBIE TEHJCHLINY Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHM.

AHaIM3UPOBATH YCIOBUSI
HCIIOJIb30BaHUS KOMITBIOTEPA U APYTUX
JTOCTYMHBIX KOMIIOHEHTOB I (PPOBOTO
OKPY>KEHHUS C TOUKH 3pECHHS TpeOOBaHUI
TEXHHUKH OC30ITaCHOCTH M THTHCHBL.
OnuceIBaTh COCTaBHBIC YaCTH

U TIPUHIIUIIBI Pa0OTHl KOMIIBIOTEPOB,
MOOMJIBHBIX YCTPOUCTB, KOMITBIOTEPHBIX
CHCTEM.

XapakTepu30BaTh KOMIBIOTEPHI PA3HBIX
MMOKOJICHUH.

Uckate B cetu UHTEpHET MHDOpMAITHIO
00 OTEYECTBEHHEIX CIICIIHAINCTAX,
BHECIINX BKJIAJ] B PA3BUTHE
BBIYHCIIUTEILHON TEXHUKH.

IIpuBOINUTH IPUMEDHI,

! Kypcueom B cOnep/KaHNM TEMATHYECKOTO TNITAHUPOBAHMS BBIIESETCS MATEPUAI, KOTOPBIH HE ABISETCS 0043aTENBHBIM IPH U3yICHAN U HE BXOIUT B COAEPIKAHNE POMEXKYTOUHOMN HIIA
WUTOTOBOM aTTECTALMU IO MPEIMETY.
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[TapayutennbHbIE BEIYUCIICHUS.
MHOronpouneccopHbI€ CUCTEMBI.
CynepkomnbloTepsl. Pacnipenenénubie
BBIYHCIIUTENbHBIE CUCTEMBI U 00paboTKa
OonbImMX JaHHBIX. MOOUITBHBIC
M(pPOBbIE YCTPOMCTBA U UX POJIb

B KOMMYHHKAIUsAX. BcTpoeHHbIE
KOMIIBIOTE€PBI. MUKPOKOHTPOJLIEPHI.
PoGotusupoBanHbIe TPOU3BOICTBA

MOATBEPKIAIOIINE TEHICHIINY PA3BUTHUS
BBIYMCIUTEILHON TEXHUKHU.

[TosicHATH CYHIHOCTD MapaieIbHbIX
BbIuKclieHUud. [TpuBOAUTH pUMeEpHI
3aja4, JJIsl PEIIeHUsI KOTOPBIX
MPUMEHSIOTCS CYyTIEPKOMITbIOTEPHBIE
TEXHOJIOTUH WIIA TEXHOJOTUH
pacrpeeaEHHbIX BHIYUCICHUM.
XapakTepusoBaTh pOOOTU3UPOBAHHBIE
IPOU3BOJICTBA, MOOMJIbHBIE LIU(PPOBBIE
YCTPOMCTBA U MX POJIb B KOMMYHHUKAIUIX

1.2

IIporpamMmmuoe
obecrieueHue

[Iporpammuoe obecnieueHue
KOMIIBIOTEPOB U KOMIIBIOTEPHBIX
cucteM. Buabel nporpamMMHOTo
obecrieueHrs U UX Ha3HAYCHUE.
Oco0eHHOCTH TPOrPAMMHOTO
obecrieueHrst MOOMIIbHBIX YCTPOMCTB.
[TapannenbHOE IPOTrPaMMUPOBAHUE.
CucremMHOE MPOrpaMMHOE OOECIIeUeHHE.
OrnepalluOHHbIE CUCTEMBI. Y THIIUTHI.
HpaiiBeps! yctpoucTB. MHCTamsinus

U JEUHCTAIUISNS IPOTrPAMMHOTO
obecmeueHus.

daiisioBble cucTeMbl. [IpuHIMIIBL
pa3MeleHust ¥ UMeHOBaHus (aiiyioB

B IoaTOBpeMeHHOM mamsiTu. [11a6moHb!
JUTsl ONTMCAHUs Tpyni Gaisios.

Pabotats ¢ rpadpuyeckum unrepdeiicom
oneparmoHHo# cucrteMsl (OC),
CTaHJAPTHBIMU H CITY)KEOHBIMU
NPUIIOKESHUASIMH, (PANTOBBIMU
MEHEKEepamH.

COOTHOCUTH BHIBI JINTICH3UIA

Ha MCIIOJIH30BaHKUE MMPOTPAMMHOTO
o0ecrneveHus U IopsSAO0K ero
MCIIOJIb30BaHUs U PaCIPOCTPAHEHUS.
[TpuBOIUTE IPUMEPHI TPOITPUETAPHOTO
¥ CBOOOTHOTO TIPOTPAMMHOTO
o0ecrneveHus, mpeTHa3HaYCHHOTO

JUTS PEIICHUs OJTHUX U TEX XKE 3a7ad.
Ha3zbiBaTh OCHOBHBIE IPABOHAPYIIICHHS,
MMEIOIIHNE MECTO B 00J1aCTH
MCTIOJIb30BaHUS POTPAMMHOTO
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3akoHoaaTeENLCTBO Poccuiickoi
denepanuu B 00J1aCTH TPOTPAMMHOTO
obecnieueHus. JluneHsnpoBanue
IPOrPaMMHOTO OOeCTIeYEHUS U
ndpoBwIX pecypcos. [Iponpueraproe u
CBOOOHOE MPOrpaMMHOE 0OecCTIeUeHHE.
KoMmmepueckoe 1 HEKOMMEPUYECKOE
UCIIOJIb30BaHUE MTPOTPAMMHOTO
obecrieueHns 1 U(POBBIX PECYPCOB.
OTBETCTBEHHOCTh, yCTaHABIIMBacMas
3aKOHOJAaTeILCTBOM Poccuiickoi
denepanuu 3a HEIPaBOMEPHOE
HCIIOJIb30BaHUE ITPOTPAMMHOTO
obecrnieueHus 1 U(PPOBBIX peCYypCoOB

oOecreyeHus, 1 OTBETCTBEHHOCTD
3a HUX, MIPEIyCMOTPEHHYIO
3aKOHOJIaT€ILCTBOM PD.
Hpaxmuueckue pabomot’ :

1. Uncmannayus u 0euncmanisyust
npocpamm

1.3.

KomnrerorepHsie cetn

[IpuHLIMIBI TOCTPOCHHUS U annapaTHbIe
KOMIOHEHThI KOMIIBIOTEPHBIX CETEH.
CeteBbie poTOKOJIb. CeTh IHTEPHET.
Anpecanus B cetu IHTEpHET.
[TpoToxossl creka TCP/IP.

CucrtemMa JOMEHHBIX UMEH.
Paznenenue IP-cetu Ha moaceTn

C IOMOIIIbIO Macok nojcereit. CeTeBoe
angMuHHCTpupoBanue. [lomyuenue
JAHHBIX O CETEBBIX HACTPOITKAX
KoMIibtoTepa. [IpoBepka HamMuus CBS3U

[TosICHATH NPUHIKUIIBI TOCTPOEHUS
KOMIIBIOTEPHBIX CETEH.

BreisiBisTh o0111€€ U paziuyus

B OpPTraHU3alNU JIOKAIbHBIX U
100aJbHBIX KOMIIBIOTEPHBIX CETEH.
[IpuBOIUTH IPUMEPHI TPOTOKOJIOB
creka TCP/IP ¢ onpenenéHHbIMU
(GyHKIMAMU.

Hcnonp30BaTh MacKu IOACETEH
mutst pazouenus [P-cetu Ha moaceTw.
IIprmenaTh nporpaMmHoOe

IHpeunaraeMHﬁ B I[IpOTrpaMMe 110 I/IH(l)OpMaTI/IKe NEPEeUYCHDb MPAKTUICCKUX pa60T SABJIACTCA PEKOMCHAATCIIbHBIM, YUNUTCIIb ACJIaCT BI)IGOp MPOBCACHUSA MMPAKTUYCCKUX pa60T.
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¢ y3JioM ceTd. Onpenenenre MapuipyTa
JBIKEHUS TTaKETOB.

Bunpl nestenibHOCTH B ceTh IHTEpHET.
Cepsucbl HTEpHETA.
["eonHopMalnOHHBIE CUCTEMBI.
['eonoKkaMOHHBIE CEPBHUCHI PEATTBHOTO
BpEMEHU (HanpHUMep, JIOKaIUs
MOOMJIBHBIX TeJIe(POHOB, ONpe/eIeHe
3arpy>Ke€HHOCTH aBTOMarucTpaien),
UHTEPHET-TOPTOBJIsl, OpOHUPOBAHHE
OMJIETOB U IT'OCTHUHHII.
['ocynapcTBeHHbIE 3JIEKTPOHHBIE
cepBuchl U yciryru. CouuanbHble CeTH —
OpraHu3aIus KOJUIEKTUBHOTO
B3aMMOJICHCTBHS 1 OOMEHA TaHHBIMH.
CeTeBOM 3TUKET: paBUIia MOBEACHUS

B kubeprpoctpanctse. [Ipodaema
MOJJIMHHOCTH MOJTYy4YE€HHON
uHpopmaruu. OTKpBITHIE
o0Opa3oBaTeNbHbIE PECYPChI

oOecrnieueHue sl MPOBEPKH
paboTOCTIOCOOHOCTH CETH.
Ilpakmuueckue padomui:

1. Cemesoe aomunucmpuposanue

1.4

WNudpopmarimonnas
0€301acHOCTh

TexHOTeHHbIE U SKOHOMHYECKHE
yIpO3bl, CBSI3aHHBIE C UCIIOJIb30BAaHUEM
UH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TexHonorui. O6mue npoOaeMbl 3aTUTHI
nHpopMaruu U HHOOPMAITMOHHOM
6e3omacHocTu. CpeicTBa 3alIUThI
uH(pOpMaIuU B KOMIIbIOTEPAX,

XapakTepru3oBaTh CYITHOCTh OHATUN
«uH(pOpMaIMOHHAs 6€30ITACHOCTHY,
«3amura HHHOPMaITUNY.
®opMyIupoBaTH OCHOBHbIE ITPaBUIIA
nH(pOpMaITMOHHOM 0€30TTaCHOCTH.
AHanu3upoBaTh 3aKOHOJATEIIEHY IO
0a3y, Kacarnryrcs HHPOpMaIMOHHOM
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KOMITBIOTEPHBIX CETSIX
Y aBTOMATU3UPOBAHHBIX
WH()OPMAITMOHHBIX CUCTEMAX.
[IpaBoBOE OOecrieueHue
UH(GOPMAIIMOHHON OE30MaCHOCTH.
DnexmporHas yugppoesas noonucs,
cepmuuyuposanHvle caimol u
OOKYMeHmbl.

[IpenorBpanienue
HECAHKIIMOHUPOBAHHOTO JJOCTyTa

K JINYHON KOH(PUACHIIUATIbHON
uHbOpMaInu, XpaHsiencs

Ha [EPCOHATBHOM KOMITbIOTEPE,
MOOMJIBHBIX YCTPOMCTBAX.
BpenonocHoe nporpaMmHoe
obecrnieyeHre u crnocoObl OOPHOBI C HUM.
AHTHUBHUPYCHBIE TPOTPAMMBI.
Opranuzanus JUYHOTO apXHuBa
uHpopMaluu. PezepBHOE KOMMpOBaHUE.
[TaposnbHas 3amura apxuBa.
[udposanne nanHbx. CUMMETPUYHbIE
¥ HECUMMETPUYHBIC U PHI.

udps! mpocTO 3aMEHBI.

[udp Lezaps. [udp Buxenepa.
Anroputwm mmdpoBanusi RSA.
Cmezeanoepadghus

0€30macHOCTH.

[IpuMeHATh cpeAcTBa 3alUTHI
uHopManu: OpaHaAMay3pHI,
AHTHUBHUPYCHBIC TPOTPAMMBI,
MapoJIMPOBaHUE U ApXUBUPOBAHUE,
mudpoBaHue.

[IpenorBpamars
HECAaHKIIMOHUPOBAHHBIN JOCTYII
K JINYHOW KOH(UIECHIIMATHHOU
uH(pOpMaIuu, XpaHsiencs

Ha MePCOHATBHOM KOMITBIOTEPE,
MOOWIIBHBIX YCTPOUCTBAX.
Ilpakmuueckue pabomol:

1. AumusupycHvie npocpammai.
2. lllugpposanue danmvix

Hroro no pazneny
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Pa3nen 2. Teoperudyeckune 0CHOBBI HH(pOpMATHKH

2.1 | [IpencraBaenue
uHpopMaru
B KOMIThIOTEPE

19

Nudopmarusi, maHHbIC ¥ 3HAHUA.
Nudopmanmonnsie mporecchl

B IIPUPOJIE, TEXHUKE U OOIIECTBE.
HenpepbIBHBIE U AUCKPETHBIE
BEJTMYMHBI U cUrHaJbl. HeoOxonumocTh
JTUCKpPETU3AINK HHPOPMAIIUH,
MPEIHA3HAYECHHOW ISl XPAHEHUS,
nepeaadn u 00paboTKH B ITU(POBBIX
cucTemax.

JIBon4uHOE KOAMPOBAHUE.
PaBHOMEpHBIE 1 HEPABHOMEPHBIE KOJIBI.
JlekoiupoBaHKe COOOIIEHUH,
3allMCaHHbBIX C IOMOILbIO
HEPaBHOMEPHBIX KOJOB. Y ciioBue PaHo.
[TocTpoeHne 0 fHO3HAYHO
JEKOJIUPYEMBIX KOJOB C TTOMOIIIbIO
nepesa. I pagh An.A. Mapkosa. EnuHuIsl
U3MEPEHUs KoJInuecTBa HH(OPMAIIUH.
AndaBUTHBIN TOAXO K OIICHKE
KOJIMYeCTBa MH(POPMAIIUH.

Cuctemsl cunciienus. Pazpépuyrtas
3aIUCh LIEJIBIX U JIPOOHBIX YUCEI

B TTO3UIIMOHHOM CHUCTEME CUUCIICHUSI.
CBoiicTBa MO3UIIMOHHON 3aIIMCH YUCJIA!
KOJIMYECTBO IIU(]p B 3aMUCH, MPU3HAK
JETUMOCTHY YUCJIa HA OCHOBaHUE

ITosCHATBH CyITHOCTH NOHATUI
«MHPOPMALIUS, «TAHHBIE», «3HAHUS.
Pemate 3anaun Ha u3MepeHne
nHpopMaIuu, 3aKII0UYEHHON B TEKCTE,
C MO3UIMH aJI(PaBUTHOTO MOIX0/1a

(B IpeIIONI0KEHNN O PaBHOM
BEPOSATHOCTH IOSIBJIICHHS] CHMBOJIOB

B TEKCTE).

[TosicHATh HEOOXOAMMOCTD U CYITHOCTh
TUCKPETU3ALNK TIPU XPaAaHECHUH,
nepenadye 1 00paboTKe JaHHBIX

C IOMOIIBI0 KOMIIBIOTEPOB.
[IpuBOIUTH IPUMEPHI PABHOMEPHBIX

Y HEpaBHOMEPHBIX KOJ10B. KonupoBath
1 JEKOJIUPOBATH COOOIICHUS

C HCITOJIb30BAHUEM PABHOMEPHBIX

Y HEPAaBHOMEPHBIX KOJOB.

Crpouth npedUKCHBIE KOJIBI.
KnaccudummpoBars cucteMbl
CUHUCJICHUS.

BrinonnsaTs cpaBHeHUE Ynceln,
3allMCaHHbIX B IBOUYHOM,
BOCBMEPHUYHOW U MIECTHAAIATEPUIHOU
CHUCTEMAX CUUCIICHUS.

OcCylIeCTBIATh NEPEBOT YUCEI MEXKTY
JBOWYHOM, BOCBMEPUYHOU
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CHUCTEMBI CUUCIIEHUS. AITOPUTM
MepeBoaa UEJI0ro Ynciia u3 P-naHou
CHUCTEMBI CUHCIICHHUS B AECATUYHYIO.
AJNTOpUTM NepeBoa KOHEUHON P-nYHOM
Ipo0u B JECATUUHYIO. AJITOPUTM
MIEPEBO/IA LIEJIOTO YUCia U3 IECATUIHOM
CUCTEMBI CUHCIIEHUS B P-UYHYIO.
[lepeBo1 KOHEUHOM AECATUYHON APOOH
B P-nunyro. /[BonyHas, BocbMepuYHas
Y IIECTHAILATEPUYHAS] CUCTEMBI
CUHUCJIEHUS, CBSI3b MEXKIY HUMH.
ApudmeTnueckue oneparum

B ITO3UIIMOHHBIX CUCTEMAX CUUCIICHUS.
Tpouunas ypasHosewernnasa cucmema
cuucnenus. /{gouuno-oecsamuynas
cucmema CuuUCieHus.

Koauposanue tekcroB. Konguposka
ASCII. OnHoGalTHBIE KOJIUPOBKHU.
Crannapt UNICODE.

Konmuposka UTF-8. Onpenenenue
UH(OPMAIMOHHOTO 00bEMA TEKCTOBBIX
COOOUICHUH.

KonupoBanue nzobpaxenuii. Ouenka
nH(OPMAITMOHHOTO 00bEMa
rpagu4ecKuX TaHHBIX MPHU 33JaHHBIX
pa3peuieHuu U riyOruHe KOJUPOBaHUS
uBera. [[BeToBrie monenu. BekropHoe

Y IIECTHAINATEPUYHON CUCTEMAMU
CUMCJICHHUS.

BBINOMHATE CII0KEHNUE U BBIUNTAHUE
YuCeJl, 3alIMCaHHbIX B IBOMYHOI,
BOCBMEPUYHON U IIECTHAAUATEPUYHON
CUCTEMAX CUUCIICHHU.

Ocy1ecTBIATh KOAUPOBAHUE TEKCTOBOM
nH(pOpMaIU C TOMOIIIBIO
KOJUPOBOYHBIX TaOJIHII.

Omnpenensats THGOPMAIIMOHHBIN 00BEM
TEKCTOBBIX COOOIIEHHI B pa3HbIX
KOJUPOBKAX.

Brranciars pasmep 1BETOBOU IMAIUTPHI
110 3HaYEHUIO OUTOBOM TITyOUHBI 1IBETA.
Omnpenensats pazMepsl rpaduIECKux
(aitIoB pH U3BECTHBIX pa3pellieHuH U
rIIyOMHE KOJAUPOBAHUS LIBETA.
Boruucnsats nHGOpMALIMOHHBINA 00BEM
1 pOBOM 3BYKO3AIMCH 110 YaCTOTE
JTUCKPETU3ALNH, TITTyOUHE KOAUPOBAHUS
Y BPEMEHH 3allHCH.

Ilpakmuueckue pabomui:

1. Jluckpemuszayus epaguueckoii
uHgopmayuu.

2. Jluckpemuszayus 36yko6oti
ungpopmayuu
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KoaupoBaHue. Popmatsl rpapuuecKux
¢aitnos. TpéxmepHas rpaduxka.
®pakranbHas rpaduka.

KonupoBanue 3Byka. Ouenka
UH(GOPMAIMOHHOTO 00bEMa 3BYKOBBIX
JAHHBIX MIPH 33JaHHBIX YaCTOTE
TMCKPETU3AIMH 1 P3PS AHOCTH
KOJAMPOBAHUS

2.2

OcHOBBI anre6pbl
JIOTHKH

14

Anre6pa noruxu. [lonstue
BbICKa3bIBaHUs. BhicKa3bIBaTEIbHBIC
dbopmel (mpenukathl). KBaHTOpHI
CYIIIECTBOBaHMS M BCEOOIIHOCTH.
Jlornueckue oneparuu. TaOauIbl
UCTUHHOCTH. JIoTHYecKre BRIpaKEHUS.
Jlornyeckue TOXECTBA.
JlokazaTenbCTBO JIOTMUECKUX TOXKIECTB
C TIOMOIILI0 TAOJIHI] HCTHHHOCTH.
Jlornyeckue onepanuy 1 ornepanuu
HaJl MHO>KECTBAMH.

3aKoHBI aIreOphl TOTUKH.
DOKBUBAJICHTHBIE IPEOOPa30BaHUS
JIOTUYECKUX BbIpakeHMM. Jlornueckue
ypaBHEHUS U CUCTEMBI YPaBHEHUH.
Jlornyeckue QyHKIUU. 3aBUCUMOCTH
KOJIMYECTBA BO3MOJKHBIX JOTUYECKUX
(byHKIHIA OT KOJTMYECTBA apPTYMEHTOB.
[TonHbBIE CUCTEMBI TOTHYECKUX

[IpuBOAUTH IPUMEPHI IEMEHTAPHBIX

U COCTAaBHBIX BBICKA3bIBaHUM.
Pa3nuuatk BbICKa3bIBaHUS U IPEAUKATHI.
YcTaHaBIMBAaTh CBA3b MEXKIY aareopoi
JIOTUKHU U TEOPUEN MHOKECTB.
BBIUNCIIATE 3HaYEHUS JTOTUYECKUX
BBIPAKEHUU C JJIOTHYECKUMHU
onepannusMu KOHbIOHKIINH,
JIU3BIOHKLIWN, HHBEPCHH, UMILTUKALINH,
SKBUBAJICHIINY.

[IpoBoauTh aHANMNU3 TAOIUI] HCTUHHOCTH.
CtpouTth TaOIUIBI HCTUHHOCTHU
JIOTUYECKUX BBIPAKECHUM.
Ocy1ecTBIISTh SKBUBAJICHTHBIE
peoOpa30BaHMS JIOTHISCKUX
BBIPAKEHMI C UCIIOJIb30BAaHUEM 3aKOHOB
anreOpbl JTOTUKU.

OcynecTBIATh MOCTPOEHUE
JIOTUYECKOTO BBIPAXKEHUS C JAHHON

27



OenepanpHas pabouas nporpamma | Madopmaruka. 10-11 knaccesl (yrimyOn€HHBIN ypOBEHbD)

byHKIHIA.

Kanonnueckue GopMbl JIOTHUECKUX
BbIpaxkeHu. COBEPILICHHBIE
JIU3bIOHKTUBHBIE U KOHBIOHKTHUBHBIC
HOpPMaJIbHBIE ()OPMBI, AITOPUTMBI UX
MOCTPOEHUS 1O TA0JIUIIE UCTUHHOCTH.
Jlornueckue 37€MEHTHI B COCTaBe
komnbtotepa. Tpurrep. Cymmarop.
MHoropaspsaHbIii CcyMMaTop.
[TocTpoenue cxeM Ha JTOTUYECKUX
3JIEMEHTAaX 10 33JJaHHOMY JIOTHYECKOMY
BBIPAKEHUIO. 3aMUCh JTOTUYECKOTO
BBIPAYKEHUS 10 JJOTUYECKOU CXEME.
Mukpocxemol u mexHono2us ux
npou3800cmea

TaOJINUIEN UICTUHHOCTHU U €T0
YIIPOLICHHE.

PemaTe npocTteie Iornyeckue
YPaBHEHUS U CUCTEMbI YPABHEHUM.
XapakTepu30BaTh JIOTUYECKUE
AJIEMEHTHI KOMIIBIOTEPA.

IToscHATE yCTPOMCTBO CyMMaropa

Y TpUITEpa.

3anuchIBaTh JOTHUECKOE BHIPAKEHHE
10 JIOTUYECKOU CXEMeE.

CTpouTh CXeMbI Ha JJOTUYECKUX
3JIEMEHTAX 10 33aIaHHOMY JIOTUYECKOMY
BBIPAKEHUIO.

Ilpakmuueckue pabomot:

1. Ilocmpoenue u ananuz mabauy
UCMUHHOCMU 8 MAOIUYHOM NPOYeccope

2.3

KomnbrorepHast
apudmetnka

[IpencraBiieHUE LENBIX YUCEIT B TAMSTH
KOMIbITEpa. OrpaHUYEHHOCTD
Jara3oHa YKuCe Py OrpaHNYECHUN
KOJINYECTBA pa3psaoB. [lepenosnenue
pa3psaHON CEeTKH. be33HaKoBbIE U
3HAKOBBIE JIAaHHbIE. 3HAKOBBINA OUT.
JIBOWYHBIN TOTOJTHUATEIBHBIN KO/
OTPHUILATEIBHBIX YUCET.

[TobuTOBBIEC JIOTHUECKHUE OTIEpAITHH.
Jlornueckuii, apumMeTHIeCKuil U
nukimuecknii casury. lludposanne

[Tony4dats BHYTpEHHEE MTPEACTABIICHHUE
LEJIbIX U BEIIECTBEHHBIX YHCEI

B IaMSITH KOMITBIOTEPA; ONPEAEIIATh
110 BHYTPEHHEMY KOJly 3HAUEHHUE YHCIIA.
XapakTepu3oBaTh O€33HAKOBHIE U
3HAKOBBIE JAHHBIE.

[TosICHATH OPSIAOK BBITTOJHEHUS
apu(MeTHYeCKUX omneparui ¢ HeabIMU
Y BEILIECTBEHHBIMH YHCIIAMHU

B IIPOLIECCOPE.

[IpuMeHATHh MOOUTOBBIE JIOTHUECKHE
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C TMOMOIIIBIO TOOKUTOBOM OTeparuu
«uckmoyaroniee NN ».

[IpencraBieHne BEIIECTBEHHBIX YUCE

B IIaMATH KOMIIbIOTEpA. 3HaYaIlasi 4acTh
Y TIOPSAOK yncia. JnanazoH 3HaUEHUN
BelECTBEHHBIX unce. [Ipobiembl
XpaHEHUs BEIIECTBEHHBIX YHCEN,
CBSA3aHHBIE C OTPAHUYEHHEM KOJIMYECTBA
pa3psa0B. BeIoJIHEHKWE OTIepanyii

C BEUIECTBEHHBIMU YK CIIAMU,
HAKOIJICHUE ONMTUOOK MPY BEIYUCICHUIX

oTiepaIi.
XapakTepu3oBaTh MPeICTaBICHUE

U XpaHEHHUE B aMsATU KOMITbIOTEPA
BEILICCTBEHHBIX YUCEIL.

[TosicHATH IPUYMHBI HAKOTLICHUS
OIIUOOK MPU BBIUYUCICHUSAX

C BEIIECTBEHHBIMU YHCIIaMHU.
Ilpakmuueckue pabomui:

1. H3yuenue nopaspsaono2o MawuHHo20
npeocmasieHus Yevix U 6euecmeeHHblx
yucern

Hroro no pazaeny

40

Paznen 3. AiropuT™Mbl M IPOrpaMMHpPOBaHKe

3.1

BBenenue
B IPOrPaMMUPOBAHUE

16

OmnpeneneHre BO3MOXKHBIX PE3YIbTaTOB
paboThI MPOCTEHIINX AITOPUTMOB
YIIPABJICHUS UCTIOJIHUTEISIMU U
BBIYMCIIUTEIBHBIX AJITOPUTMOB.
Omnpenenenne UCXOAHBIX JaHHBIX,

IIPU KOTOPBIX AJITOPUTM MOKET JaTh
TpeOyeMblil pe3yJIbTart.

Orarnbl pemeHus 3a/1a4 Ha KOMIIbIOTEPE.
HNHCcTpyMeHTAIBHBIE CPECTBA:
TPaHCIISITOP, OTIAAYHK,
npoduarpoBMK. Komnusnums

Y MHTEPIIpETalus Iporpamm.
BupryanbHble MalIVHBIL.
WHuTerpupoBaHHas cpeia pa3padOTKH.

BrICHITE pe3ynbTaT paboTh
aNrOpUTMA JJIsl UCIIOJTHUTEIIS

P 3aIaHHBIX UCXOAHBIX JJAHHBIX,
ONPENEIIATh BOBMOKHBIE UCXOIHBIE
JAHHBIE /1711 U3BECTHOTO PE3yJIbTaTa.
[IpuBOINTH IPUMEPHI AJTOPUTMOB,
COJZIEpIKAILINX TIOCJIEI0BATENbHBIE,
BETBSAIIUECS U IUKIUYECKUE CTPYKTYPBI.
AHaNMM3UpOBaTh UKINYECKUE
aJITOPUTMBI JJIs1 UCIIOJTHUTESL.
Boienars aTansl penieHust 3a1a4u
Ha KOMIIBIOTEPE.

[TOSICHATB CYIIHOCTH BBIICJIICHHBIX
JTAIIOB.
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Mertoabl OTIIaKK MPOTPAMM.
Hcnonb30BaHKe TPACCUPOBOYHBIX
Tabnuil. OTIaA0YHBIN BBIBO/I.
[TomaroBoe BBIMOJHEHUE TPOTPAMMBI.
Touku octanosa. [IpocMoTp 3HaUCHUHI
NEPEMEHHBIX.

A3bik mporpammupoBanus (Python,
Java, C++, C#). Tumbl J1aHHBIX:
11E€JI0YMCIICHHBIC, BEIIECTBCHHEIE,
CUMBOJIbHBIE, JJoTHYeCKUEe. BeTBienus.

CrnoxHble ycnoBus. LIUKIIbI ¢ yCIIOBUEM.

[{ukbl O NEPEMEHHOM.
B3anmMo3aMeHsIEMOCTb Pa3IMYHbBIX
BUJIOB LIMKJIOB. FIHBapHUaHT LUKIIA.
CocraBneHue HMKIa ¢ UCIOJIb30BaHUEM
3apaHee OINPEeNEeIEHHOTO UHBAPUAHTA
LUKJIA.

JIOKyMEHTUPOBAaHUE MIPOTPAMM.
Hcnonb30BaHHE KOMMEHTAPUEB.
[ToaroroBka onucaHusi IPOrpaMMbl

Y MTHCTPYKLIMH JUJISl IOJIB30BATEIIS.
Anroput™Mbl 00pabOTKH HATYPATBHBIX
YU CeJl, 3alMCaHHBIX B MO3ULIMOHHBIX
CUCTEMax CUMCIICHHS: pa3OueHue
3aMuCH YKciia Ha OTJEeNbHbIE HU(PHI,
HAaX0JICHUE CYMMBI U IIPOU3BEACHUS
udp, HaX0XKACHNE MAKCUMAIbHON

OTnaxxuBaTh MPOTPAMMBI C TTOMOIIIBIO
TPacCCUPOBOYHBIX TAONIHUIL

M C UCIIOJIb30BAaHUEM BO3MOXKHOCTEH
OTJIATYHMKA CPEJIBI TPOTPAMMHUPOBAHMUS.
CocTaBisITh JOKYMEHTAITHIO

Ha Mporpammy.

Pa3pabateiBaTh 1 peaqTn30BHIBATH

Ha SI3BIKE MMPOTPAMMHUPOBAHUS
aJITOPUTMBI 00PaOOTKHU LENBIX YHCEl,
B TOM YHCJIE IEpeOOPHBIE aITOPUTMEI.
PazpabaTeiBaTh IporpaMmbl

11 00paOOTKHU JaHHBIX, XPaAHALINXCS
B TEKCTOBBIX (pailyax.

Ilpakmuueckue pabomoi:

1. Bvioenenue u oopabomka yugp
Yeno2o YUCia 8 paziuyHblX CUCIEeMAax
CUUCTIeHUSL C UCNOTIb308AHUEM Onepayull
YeNoUUCTIeHHOU apUPMEemUKU.

2. Pewienue 3a0au memooom nepebopa.
3. Obpabomka OaHHbIX, XPAHAUWUXCSL

6 Qaiinax
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(MUHUMATBEHOW ) TTU(PHI.
HaxoxaeHnue Bcex mpoCThIX YUCE

B 33/1aHHOM Jnana3one. [Ipencrasienue
qrciia B BUIE€ HAOOpa MpOCThIX
COMHOXHTENEH. AIropuT™M OBICTPOTO
BO3BEJICHUS B CTEIICHb.

OO6paboTka JaHHBIX, XPAHSIIUXCS

B (paitnax. TekcTOBbIE U IBOMYHbBIE
daiinbl. daitnoBbie MepeMeHHbIE
(daitnoBeie ykazatenu). UteHue

u3 ¢aiina. 3anuch B daiin

3.2

BcniomoraresbHbie
aJTOPUTMBI

Pa30Ouenue 3agaun Ha MO3aa4H.
[ToanporpamMmsl (IpoueAypsl U
¢byukun). Pekypcus. PekypcuBabie
00bexTsI ((ppakTaibl). PekypcuBHbIe
poLEIypbl U GYHKIIUU.
Hcnonb3oBaHue CTEKa ISl OpraHu3aluu
PEKYPCUBHBIX BBI30BOB.

Hcnonp30BaHne CTaHIAPTHOU
OMOJIMOTEKH sI3bIKA TPOTPAMMHUPOBAHUS.
[ToaknroueHue OMOIUOTEK
NOANPOTPaMM CTOPOHHUX
npousBoauTesel. MoayJIbHbIN PUHLIAIL
NOCTPOEHUS ITPOrpamMm

Pa30uBatp 3amady Ha moA3agauu.
OdopMIISTh TIOTUYECKH 1IEJIOCTHBIE
WJIM TIOBTOPSOIIHECS (PparMeHThI
MIPOTPaMMBbl B BUJIE TOAIPOTPaAMM.
[TosicHATDH CYIIHOCTH PEKYPCUBHOTO
aNropuT™Ma.

Haxonuts pexypcuBHBIE 00BEKTHI

B OKPY’KalOIlIeM MHpE.

Omnpenensts pe3ybTaT padoThl
MPOCTOT0 PEKYPCUBHOIO AJITOPUTMA.
Hcnonb30BaTh cTaHAApTHHIE
OMOIMOTEKH MOJMPOrPaMM SI3bIKA
MPOTpaMMHUPOBaHUs, OUOTUOTEKH
CTOPOHHUX ITPOU3BOAUTEIICH.
[IprmMeHsITh MO IbHBIN PUHIATL
pu pa3padOoTKe MPOTPaMM.
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Ilpakmuueckue pabomoi:

1. Ucnonwvzosanue noonpoecpamm
CMAaHOapmuou OubIUOmeKu s13b1Ka
NPOSPAMMUPOBAHUSL.

2. Paspabomxa noonpoepamm.

3. PexypcusHnvie noonpozpammol.

4. Mooynbublil npuHyun nOCMpoeHust
npozcpamm

3.3

YucieHHBIE METOIbI

Yucnenasle MeToIbl. TOoUHOE U
pUOIMKEHHOE PEIICHUS 3a/1a4H.
HucnieHHbIE METO/IBl PELICHUS
ypaBHEHUM: METO/I repedopa, METOT
MOJIOBUHHOTO jesieHus. [Ipubnmxénnoe
BBIYUCIICHUE JIJTUH KPUBBIX.
Brruucnenue miomaneit uryp ¢
MTOMOII[BIO YUCJICHHBIX METOJIOB (METO/I
NPSIMOYTOJIbHUKOB, METOJ] TPaneui).
[Tonck MmakcumyMma (MUHUMYMa)
GbyHKIIUU OTHOM MEPEMEHHON METOI0M
TTOJIOBHHHOTO JICJICHUS

[TosicHATH IPUHITUTIBEI Pa0OTHI
YHCIIEHHBIX METOIOB, Pa3HUILY
MEXAY TOYHBIM U MPUOITHKEHHBIM
PEIICHUSIMU BBIYMCIIUTEITHLHBIX
3azay.

Pa3pabatbiBaTh 1 OTJIaKUBATh
POrPaMMBbl, peaIU3yIOLIIe
YUCJICHHbIE METO/Ibl PEIICHUS
ypaBHEHUH, TPUOIMKEHHOE
BBIYHCIICHUE JJTHH KPUBBIX

U mioniaien Guryp, noucKk MakCuMyMa
(MUHMMYMa) QYHKIIMHA OJHON
IIEPEMEHHOM.

Ilpakmuueckue pabomoi:

1. Yucnennoe pewenue ypaguenuii.
2. Ilpubnusicénnoe evluucierue OuH
KpUsblx u niowaoei gueyp.

3. Ilouck maxcumyma (MuHUMyMa)

@yHKYUU
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3.4 | AnroputmMbl 00pabOTKH 5 OO6paboTKa CUMBOJILHBIX JaHHBIX. Hcnonb30BaTh BCTPOCHHBIE (PYHKIHH
CHUMBOJIbHBIX JTAHHBIX Bcerpoennbie pyHKIMHU s3bIKA A3bIKa MPOTPAMMUPOBAHHS

IPOrpaMMUPOBAHMUS JIsl 00pabOTKH 1St 00pabOTKU CUMBOJIBHBIX CTPOK.

CHUMBOJIBHBIX CTPOK. AJITOPUTMBI PazpabaTeiBaTh U OTJIaXKHUBATh

00pabOTKH CUMBOJIBHBIX CTPOK: IIPOrPaMMBI, PEATU3YIOLINE TUIIOBbIE

MOJICUET KOJIMYECTBA MOSBICHUN aNropuUTMbl 00PAOOTKU CUMBOJIBHBIX

CHUMBOJIa B CTPOKE, pa30rueHue CTPOKU JaHHBIX Ha BEIOPAHHOM SI3bIKE

HAa CJIOBA M0 MPOOEIbHBIM CUMBOJIAM, POrpaMMHUPOBAHUS.

IIOMCK MTOJCTPOKU BHYTPH TAHHOMU [IpeobpazoBbIBaTH UKca

CTPOKH, 3aMEHa HAWICHHOW IMOJACTPOKH | B CUMBOJIBHYIO CTPOKY M OOpaTHO.

Ha JAPYTYIO CTPOKY. [ eHepamus Bcex Ilpakmuueckue pabomui:

CJIOB B HEKOTOpPOM ajdaBuTe, 1. Ilocumsonvuas oopabomka cmpok.

YJOBJIETBOPSIONIUX 3aJaHHBIM 2. Obpabomxa cmpok

orpaanueHusM. [IpeoOpazoBanme uncna | ¢ ucnorv3osanuem QyHKyuil

B CUMBOJILHYIO CTPOKY ¥ OOpaTHO CMaHOapmHou OUOIUOMeEKU SA3bIKA
npOCPAMMUPOBAHUS.
3. I'enepayus ecex cnos,
Y0081emBOPAIOUUX 3A0AHHOMY
VCI08UIO

3.5 | Anroput™mbl 00pabOTKH 10 MaccuBbl 1 TOCTIEIOBATENBHOCTH [IpuBOANTH MPUMEPHI OTHOMEPHBIX

MaCCHBOB

ypces. Beruucienue 0000mENHBIX
XapaKTEPUCTHK DJIEMEHTOB MacCHUBa
WJIA YHCJIOBOM MTOCJIEN0OBATEILHOCTH
(CyMMBI, IPOU3BEACHHUS, CPETHETO
apuPMETHICCKOTO, MUHUMAJILHOTO
1 MaKCHMAaJILHOTO DJIEMEHTOB,
KOJIMYECTBA DJIEMEHTOB,

Y IBYMEPHBIX MaCCHUBOB.

IIpuBONTH IpUMEPHI 337124

W3 NOBCEIHEBHOM KU3HHU,
IIPEATIOJIATAOIINX UCITOIb30BaHUE
MacCHUBOB.

Pa3pabatbiBaTh 1 OTIaKHBATh
IIPOTPAMMBI, PEATU3YIOLINE TUIIOBBIE
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YAOBJIETBOPSIOIINX 33JaHHOMY
yCI0BU10). JINHEUHBIN MOUCK
3a/IaHHOT0 3HaYEHHUS B MAaCCHUBE.
CopTHpoBKa OJHOMEPHOTO MACCHBA.
[IpocTeie METOABI COPTUPOBKH
(MeToa my3BIpbKa, METO/] BEIOOPA,
COPTHUPOBKA BCTABKAMH).
CopTupoBKa CIHUSIHUEM.

bricTpas copTupoBka MaccuBa
(amroput™m QuickSort).

JIBOWYHBIN IOUCK B OTCOPTUPOBAHHOM
MacCHBe.

JIByMepHBIE MaCCUBBI (MaTPHIIBI).
AnroputMbl 00pabOTKH IBYMEPHBIX
MaCCHBOB: 3aII0JHEHUE IBYMEPHOTO
YHICJIOBOTO MAacCHBA IO 33aHHBIM
IpaBHJIaM, TIOUCK dJIEMEHTA

B JIBYMEPHOM MacCCHBE,

BBIYHCIIEHHE MaKCUMyMa (MUHUMYMa)
¥ CYMMBI 3JIEMEHTOB JIByMEPHOTO
MacCHUBa, MepeCcTaHOBKa CTPOK

U CTOJIOLIOB IBYMEPHOI'O MacCHUBa.
Paszpabomka npoepamm ons pewenus
NPOCMbIX 34044 AHAIU3A OAHHBIX
(ouucmka oaumwbix, Kiaccugurayus,
AHAIU3 OMKIIOHEHULL)

aNrOPUTMBI 00PaOOTKH OJHOMEPHBIX
Y IByMEPHBIX MaCCHUBOB, HA BELIOPAHHOM
SI3bIKE MPOTPAMMUPOBAHUS.
Paszpabamuvieams npocpammol

0J151 peuleHus NPOCMbIX 340a4 AHAIU3A
OQHHDIX.

Ilpakmuueckue pabomot:

1. 3anonnenue maccusa.

2. Buiuucnenue 06006uéHHbIX
Xapaxmepucmux Maccusa (Yuciosou
nocie008amebHOCMu).

3. Ilouck munumanvrHo2o
(MakcumantbHo20) 31eMeHma 8 YUCi080M
maccuae.

4. Jlunetinwviii nouck 3a0aHHO20
3HAYeHUsl 8 MAccuae.

5. Ilpocmobie memoowvi copmuposKu
maccuaa.

6. bvicmpas copmupoexa maccuea.

7. [{eouunwiii nouck.

8. Obpabomka mampuy.

9. Ananuz oanHwvlx

Hroro no pazneny

44
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Pasnen 4. UndopManmoHHbIe TEXHOJIOTHH

4.1 | O6paboTKa TEKCTOBBIX 6 TekcToBBIi mporeccop. PazpabaTeiBaTh CTPYKTYpY IOKYMEHTA.
JIOKYMEHTOB PenaktupoBanue u popMaTUpOBaHUE. Hcnonb30BaTh cpeAcTBa aBTOMATHU3AINN

[TpoBepka opdorpaduu U TpaMMaTHKU. | IPHU CO3JaHUH JOKYMEHTA.
CpencTBa moucka U aBTO3aMEHbI [TpuMeHsITh TpaBuIia IUTHPOBAHUS
B TEKCTOBOM ITPOLIECCOPE. HMCTOYHHUKOB ¥ O(hOpMIICHHS
Hcnonb3oBanue cTumne. OoubMorpaUIEeCKUX CChUIOK.
CTpyKTypHUpOBaHHBIE TEKCTOBBIC [IpuHUMAaTh yyacTue B KOJJICKTUBHOU
NOKyMeHThl. CHOCKH, OTJIaBJICHUE. paboTe HaJl JOKYMEHTOM.
KonnextuBrast pabota ¢ JOKyMeHTaMH. | BBIMOTHATE HAOOP U MTPOCTYIO BEPCTKY
NHCTpyMEHTHI pelieH3upPOBaHUS MaTeMaTUYeCKUX TEKCTOB.
B TEKCTOBBIX nporeccopax. Oonaunsie | Ilpakmuueckue pabomot:
cepBucsl. [lenoBas nepenucka. Pedepar. | 1. Bépcmka 0okymenmos
[IpaBuna MUTUPOBAHUS HCTOYHUKOB U C MamemamudecKumu )opmynamu.
odopmiieHus Oubamorpadguaeckux 2. MhoeocmpaHnuunble 0OKyMeHmbl.
cceutok. OdopmIileHHE CTIHCKa 3. Konnexmuenas paboma
autepatypbl. Cmanoapmeol ¢ OOKyMeHmamu
oubUocpapuyecKux OnuUCaHui.
3HAaKOMCTBO C KOMIIBIOTEPHOM BEPCTKOM
TekcTa. TexHuueckue cpecTra BBOJa
TekcTa. Criennaiu3upoBaHHbIE CPECTBA
pPETaKTUPOBAHUS MATEMATUICCKUX
TEKCTOB

4.2 | AHanu3 JaHHBIX 8 Ananu3 gaHHbix. OCHOBHBIE 33/1a4u [IpuBOAMTH IPpUMEPHI 33424 aHATTU3A

aHaJIN3a TAHHBIX: IPOTHO3UPOBAHUE,
KJ1accu(uKaIus, KIacTepu3aIusi,
aHaJIN3 OTKJIOHEHUI.

JAHHBIX.
ITosicHATE HAa TpUMeEpax
IIOCJIEI0BATEIbHOCTD PELICHUS 3a4a4
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[TocnenoBaTenbHOCTH pellIEHUs 3a/1a4
aHaln3a JaHHBIX: COOp MEPBUYHBIX
JAHHBIX, OUMCTKA U OIL[EHKA KaueCcTBa
JAHHBIX, BEIOOP W/WJIHA MTOCTPOCHUE
MOJieNid, TpeoOpa3oBaHue JaHHBIX,
BU3YyaJIM3allMsl JAHHBIX, UHTEPIIPETAIUS
pe3ynbTaToB. [IporpammHble cpencTaa
Y UHTEPHET-CEPBUCHI JIJIs1 00pabOTKU

¥ TIpE/ICTaBICHUS TaHHBIX. bombime
naHHble. MalmHHOe 00y4deHue.
UnmennexmyanvHulil ananus OaGHHLIX.
AHann3 TaHHBIX ¢ TOMOIILIO
AJIEKTPOHHBIX Tabnull. Beruncnenue
CYMMBI, CPEHETO apUPMETHUECKOTO,
HanOOJIBIIIETO (HAUMEHBIIIETO) 3HAUCHUS
Jnuana3oHa. BeruucieHnue

K03 duIMeHTa KOPPESIUH JBYX PSIOB
nanHbIX. [TocTpoenue cTonbyarsIx,
JMHENYATHIX U KPYTOBBIX THArpamM.
[TocTpoenue rpa@ukoB GyHKIMA.
[TonOop nMuHUYM TpeHaa, pelIeHue 3a/1a4
IPOTHO3UPOBAHUS.

YucneHnHoe peleHue ypaBHEHUN

C MMOMOMUIBIO T01I00pa IapameTpa.
OnTuMu3anus Kak MoucK HauIy4lIero
pElICHNUs B 3aJJaHHBIX YCIOBHUSX.
LleneBas pyHKUMS, OTpAaHUUEHUSI.

aHaIM3a TaHHBIX.
Pewmars npoctele 3a1aun ananusa
JTAHHBIX C TIOMOIIIBIO AJIEKTPOHHBIX
TabIHII.

Hcnonp30BaTh COPTUPOBKY U (DUITBTPHI.
Hcnonb30BaTh CpeacTBa I€I0BOM
rpaduKu sl HATJISITHOTO
peACTaBICHUS TaHHBIX.

Pemars nipocteie pacu€THbIE U
ONTUMHU3AIIMOHHBIE 33]Ia4H C TIOMOIIBIO
AJIEKTPOHHBIX TAOJIHII.

Ilpakmuueckue pabomut:

1. Ananuz 0anHvIX ¢ NOMOUBIO
91eKMPOHHBIX MAOAUY.

2. Haznaonoe npedcmasnenue
pe3yibmamos Cmamucmuyeckoll
00pabomku OAHHBIX 8 8UOE OUACPAMM
cpedcmeamu pedakmopa 1eKmpOHHbIX
maobauy.

3. Iloobop nunuu mpenoa,
NPOSHO3UPOBAHUE.

4. YucnenHoe peuiernue ypagHeHUll

C NOMOWbI0 N00bOpa napamempa.

5. Pewenue 3a0au onmumuzayuu

C HOMOWBIO INEKMPOHHBIX MAOIUY
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JlokanbHbIe U TJI00aTbHBI MUHUMYMBI
neneBor pyHkuuu. Pemenue 3anau
ONTUMHU3ALNHN C TOMOUIBIO
AIEKTPOHHBIX TAOJIHII

Hroro no pazneny 14
PesepBHOE Bpems 14
OBUIEE KOJIMYECTBO 136
YACOB 110 [TIPOI'PAMME
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11 KJIACC
Haumenosaunue
Ne KonuuecTtBo OCHOBHEIE BUBI IEATEILHOCTH
pa3aesnoB U TEM [IporpaMmHO€ coziepkaHue
/1 4acoB 00yUarommxcs

y4eOHOro npeamMera

Paznen 1. TeopeTruueckue ocH

0BbI MHPOPMATHKH

1.1

Nudopmarus
¥ HH(pOpMaIIMOHHBIC
IIPOLIECCHI

10

TeopeTndeckne Moaxobl K OLIEHKE
KOJIM4eCcTBa MH(POPMALIUU.

3aKOH aATMTUBHOCTH HHGOPMAIUH.
®dopmyna Xaprau. Mudopmanms u

BeposATHOCTh. Dopmyina [1leHHOHA.

AJITOPUTMBI CKATHS JAHHBIX.

Anroputm RLE. Anroputm Xaddmana.

Anroputm LZW. AAroputmsl cxaTus
JAaHHBIX

C MOTEpSIMHU. Y MEHBIIIEHHUE TITyOUHbI
KoaupoBaHUs 11BeTa. OCHOBHBIE UJIEU
anroputmos cxatus JPEG, MP3.
CkopocTb niepejaun JaHHbIX.
3aBUCUMOCTB BPEMEHHM IEpEIadH

OoT UHGOPMAIMOHHOTO 00bEMA TAHHBIX
Y XapaKTEPUCTUK KaHaja CBS3H.
[IprurHbBI BOSHUKHOBEHHSI OIIIMOOK
pHu nepenaye 1aHHbIX. Kopl,
MO3BOJIAIOIINE OOHAPYKUBATh U
UCIPABIISATh OUIMOKH, BO3ZHUKAIOILINE
IpH repeaave JaHHbIX. PaccrosiHue
Xsmmunra. Konuposanue

XapakTepu3oBaTh pa3InyHbIC
TEOPETUYECKHE MOAXOAbI K OI[CHKE
KOJIMYeCTBa HH(POPMAIIHH.

OnuceIBaTh U3y4aeMbl€ AITOPUTMBI
CKaTHs JTAHHBIX, CPDABHUBATh
pe3yabTaThl UX padOTHI.

Pemiate 3aauun Ha onpezeneHue
BPEMEHU NEepeAauy TaHHbIX M0 KaHATY
CBSI3U C U3BECTHBIMU XapaKTEPUCTUKAMHU.
[TosicHATH TPUHITUIIBEI OOHAPYKEHUS

Y UCHPABJICHUs] OIIMOOK MU Mepeaaye
JTAHHBIX C TTOMOIIIBIO
MIOMEXO0YCTOMYMBBIX KOJIOB.

[TosCHATH 3HAUEHNE MOHATUN
«CHCTEMay, KIOJCUCTEMAY,
«CHUCTEMHBIN 3P heKT?,
«yTIpaBJICHUEY; 3HAUCHUE OOpaTHOU
CBSI3U JIJISl JOCTHKEHUS 11EJIH
yIpaBJICHUS.

Ilpakmuueckue pabomel:

1. Corcamue 0aHHbIX C NOMOUBIO
aneopumma RLE.
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¢ noBTopeHueM 6uToB. Kobl
X3MMHUHTA.

Cucrembl. KOMIOHEHTBI CUCTEMBI U UX
B3aumoeiicTeue. CucteMHusbIi 3 Qexr.
VYnpasienue kak HHGOPMaIMOHHBIN
nporecc. OOpatHast CBsI3b

2. Corcamue OaHHbIX C NOMOUBIO
aneopumma Xagppmana.

3. Corcamue 0auHvix ¢ nomepsamu
(aneopummol JPEG, MP3).

4. Ilomexoycmotiuugvle KOObl

1.2

MonenupoBaHue

Mopenu u mogenupoBanue. Lenb
MOJIEIUPOBaHus. AJEKBATHOCTh
MOJIeJI MOJICTIUPYEMOMY OOBEKTY WIIH
npoleccy, eI MOAESIHUPOBAaHNUS.
dopmann3anus NPUKIAIHbIX 3a1a4.
[IpencraBnenue pe3ynbTaToB
MOJICJIMPOBAHUS B BUJIE, YIO0OHOM

JUTSl BOCIIPUATHSI UETIOBEKOM.
['padrueckoe npencraBieHre TaHHBIX
(cxembl, TaOIUIBI, TPA(UKH).

['padgni. OcHOBHBIE TOHATHS. BUbI
rpados. Onucanue rpad)oB ¢ TOMOUIBIO
MaTpull CMEKHOCTH, BECOBBIX MaTPHLI,
CIIMCKOB CMEXXHOCTH. Pemenne
AIrOPUTMHYECKHUX 3a/1a4, CBA3AHHBIX
¢ aHanu3oM rpadosB (MocTpoeHUe
ONTUMAJIBHOTO ITYTH MEXIY
BepLIMHAMU rpada, onpeeacHue
KOJIMYECTBA PA3JIMYHBIX ITyTEH MEXKTY
BEpIUIMHAMU OPUEHTUPOBAHHOTO
alMKJIMYECKOTo Tpada).

Hepesbs. bunapHoe nepeBo. [lepeBbs

Onpenensate NOHATHS «MOJEIIBY,
«MOJIEIINPOBAHUEY.
KnaccudunuposaTts Mosenu

110 33JaHHOMY OCHOBAHHUIO.
Onpenensats HeIb MOACIUPOBAHUS

B KOHKPETHOM CJIy4ae.

[IprMEHATH anrOpUTMBI HAXOKICHUS
KpaT4yaulluX IyTed MEXAy BEPIIMHAMU
OpUEHTHPOBAHHOTO rpada.
[IprMEHATH ANTOPUTMBI OTIPEIECIICHHS
KOJINYECTBA PA3JINYHBIX ITyTEH MEXKIY
BEPIIMHAMH OPUEHTUPOBAHHOTO
aIMKJIMYECKOro rpada.

[IpuBOINTH MPUMEPBI UCIIOIB30BAHNUS
JepeBbeB U IpadoB MPU OMTUCAHUU
00BEKTOB U MPOIIECCOB OKPYKAIOIIETO
MHpa.

CrtpouTts iepeBo nepedopa BapuaHTOB.
XapakTepu3oBaTh UTPY KaKk MOJEb
HEKOTOPOM CUTYyalUH.

JlaBaTh oIpeneneHne BBIMTPBILIHON
CTpaTeruu.
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noucka. Criocoosl 00X0/1a AepeBa.
[IpencraBnenue apupMeTHIECKIX
BBIPKEHUI B BUJIE JIEpPEBa.
JluckpeTHbie UTPHI IBYX UTPOKOB

¢ nosiHou uHdopmarmei. [Tocrpoenue
JepeBa rnepedopa BapuaHTOB, OTICAHUE
CTpaTeruu Urphbl B TaOJIMYHON PopMme.
Briurpsliiiabeie ¥ MPOUTPHIIIHBIE
MO3ULIMU. BBIMTPBIIIHbIE CTPATErUH.

CpencTBa HCKYyCCTBEHHOI'O MHTEJUIEKTA.

CepBHCHl MAILIMHHOTO MEPEBOJA U
pacIio3HaBaHMs yCTHOM PEUH.
KorHuTuBHBIE CEPBUCHI.
Nnentudukaius u nouck
U300paXKeHHI, pacrio3HaBaHUE JIMII.
Camo00yyaroiuecs CuCTEMBbI.

M cKyCCTBEHHBINM MHTEIUIEKT

B KOMIIBIOTEPHBIX UTPAX.
Hcnonp30BaHne METO0B
MCKYCCTBEHHOT'O UHTEJUIEKTA

B 00yYaroMx cCucTemMax.
Hcnonbs3oBaHne METO0B
MCKYCCTBEHHOT'O UHTEJUIEKTA

B poOoTOTEXHUKE. IHTEpHET BelIeH.
[lepcriekTrBBI pa3BUTHUS
KOMITBIOTEPHBIX HHTEJJIEKTY AJIbHBIX
cucrem. HerpoHHbie ceTn

OnuceIBaTh BRIUTPHILIHYIO CTPATETHIO
B 3aIaHHOM UTPOBOM CUTYallUH

B (hopMe JiepeBa UiIu B TAOTMIHOM
dbopme.

[TosiICHATH MOHATHUS «UCKYCCTBEHHbIN
WHTEJUICKT, «MAIIMHHOE 00yUYCHUEY.
[IpuBoAMTH MpUMEPHI 3a/1a4,
penIaeMbIX C MOMOUIBIO
MCKYCCTBEHHOTO MHTEIICKTA.
Ilpakmuueckue padomel:

1. Ilouck evluepwiuinou cmpamecuu

8 uepe ¢ noHoU uHpopmayuetl.

2. Cpedcmea uckyccmeeHHo2o
unmesniekma

Hroro no pazneny

18
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Pa3znen 2. AuropuTmMsl ¥ IpOrpaMMHUpPOBaHHe

2.1 | DneMeHTHI TEOpUH 6 @opmann3anys NOHATHUS aJrOPUTMA. [1osICHATH NOHATHUS «BBIYUCIUTENBHBIN
aJIrOPUTMOB Mamuna Twropunra kak MIPOLIECCH, «CI0KHOCTh AIITOPUTMAy,

YHUBEpPCAJIbHAS MOJIENb BEIYUCIEHUN. «3((PEKTUBHOCTDH ANTOPUTMAY.
Tesuc Yépua—Trropunra. [TpuBoauTh IpUMEpPHI 3PHEKTUBHBIX
Mawuna I[locma. aJTOPUTMOB.
Hopmanvuvie ancopugpmor Mapkosa. CocTaBisaTh MPOrpaMMBbl 711 MAILIUHbI
Aneopummuuecku nepaspewiumvie TrropuHra.
3a0ayu. 3adaua ocmaHnosa. Hcnonvzosams HopmanbHvle
Heso3moocnocms asmomamuueckou aneopugmvl Maprosa.
OMNAOKU NPOSPAMM. JlaBaTh OLICHKY CJIOKHOCTH U3BECTHBIX
O1eHKa CI0)KHOCTU BBIYMCIICHUM. aJIrOPUTMOB.
Bpewms paboTel 1 00bEM ucnonblyemoit | Ilpakmuueckue pabomel:
NaMsITH, X 3aBUCUMOCTb OT pa3Mepa 1. Cocmasnenue npocmoii npozpammol
UCXOJHBIX AaHHBIX. O1leHKa onst mawunwvl Toropunea
ACUMITTOTUYECKOM CJII0’KHOCTU
aJIrOPUTMOB. AJITCOPUTMBI
MOJITHOMUAJIbHOM CIIO)KHOCTH.
[TepebopHsbie anroputmsl. [Iprmepbl
Pa3JIMYHbBIX AITOPUTMOB PEUICHUS
OJHOM 3a7a4¥, KOTOPBIE UMEIOT
Pa3IMYHYIO CJIIOKHOCTh

2.2 | Anroputmel 28 [Tonck MpOCTHIX YKCEN B 3aJaHHOM Hcnonb30BaTh AITOPUTM «PELIETO

Y CTPYKTYPBI JAHHBIX

JIMana3oHe ¢ MOMOIIBIO aJroOpuTMa
«pemiero DpaTocheHar.
MHoropa3psigHbie LIeJIble YnCa,
3aJja41 JUIMHHOW apu(pMETHKH.

OpatocheHay s MOUCKa MPOCThIX
Yucell B 33JJaHHOM JIMara3oHe.
[TosicHATH TPUHIUTIBI 00Pa0OTKH
MHOTOPa3PSAIHBIX TEJIBIX YUCE
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CnoBapu (accollMaTUBHbIE MACCHUBHI,
OTOOpaKeHMUsI ). XOII-Ta0TUITBI.
[Toctpoenue anhaBUTHO-4ACTOTHOTO
CoBaps JIs 33JaHHOTO TEKCTa.
Ananuz mexkcma Ha ecmecmeeHHOM
sa3vike. Bovloenenue
nocneoosamenvbHocmel no wadjiouy.
Peeynapnuie svipasicenus. Yacmommwiii
AHAU3.

Crexu. AHaIU3 MPaBUILHOCTH
CKOOOYHOTO BhIpaXeHHs. Brrunciienne
apu(PpMETUIECKOTO BBHIPAKECHHUSI,
3alMCaHHOTrO B MOCTGUKCHOMN (hopMme.
Ouepenn. Micnons3oBanue ouepeau
JUTSI BPp€MEHHOTO XPAHECHHS TAaHHBIX.
Cesazuvie cnucku. Peanuzayus cmeka u
ouepeodu ¢ NOMOWDBIO CEAZHBIX CNUCKOS.
Anroputmbl Ha rpadax. [Toctpoenue
MHUHHAMAaJILHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBS3HOTO
HEOPUEHTUPOBAHHOTO rpada.

06x00 epadha 6 enybuny. Ob6x00 epagha
6 wupuny. KommdecTBo pa3muyHbIX
MyTeH MEXTy BEPIIMHAMMU
OPUEHTUPOBAHHOTO AITUKINIECKOTO
rpada. Anroput™ JlefdKCTpHI.
Aneopumm Dnovioa—Yopwanna.

U peajnu30BbIBaTh COOTBETCTBYIOIINE
IITOPUTMBI Ha SI3bIKE
IpOrpaMMUPOBAHMUS.

[TpumeHsTh ciioBapu (accolMaTUBHBIE
MacCCHBBI, OTOOpaKEHHS) B 3a1a4ax
00pabOTKM TaHHBIX.

BrinonaHsaTe npocToil aHanu3 TekcTa
Ha €CTECTBEHHOM SI3bIKE, B TOM UHUCJIIE
C UCIIOJIb30BaHUEM PETYJISIPHBIX
BBIPKECHUM.

[TosicHATH IPUHITUTIBEI PAOOTHI CTEKA
U OYepe/iM, UCII0Ib30BATh CTEKU

Y OUepeau JJIsl PEeIICHUs
ANTOPUTMHUYECKHUX 3a]1a4.
Peanu3oBbIBaThH M KCHOJB30BATh
JBOMYHBIC (OMHAPHBIE) IEPEBbS

U Tpadbl A pelieHus 3a1au
00pa0OTKH TaHHBIX.

Hcnonwp3oBaTh fuHAMUYECKOE
porpaMMHUpPOBaHUE

JUTSI BBIYMCIICHUST PEKYPCUBHBIX
GbyHKUMNA, TO/ICYETA KOJTMYECTBA
BapUAHTOB U PEIICHUS 3a/1a4
OTNITUMU3AIINH.

Ilpakmuueckue pabomut:

1. Houck npocmulx yucen 8 3a0aHHOM
ouanasone.
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[epeBpa. Peanusanus nepesa

C TIOMOIIIBIO CCBUTOYHBIX CTPYKTYP.
JIBonuHbIie (OMHApHBIC) JEPEBbSI.
[TocTpoenue nepea aiis 3aJJaHHOTO
apu(PMETHIECKOTO BRIPAKEHUS.
PexypcuBHBIE anTopuT™MBI 00X012
nepesa. Mcnonb3oBanue cteka u
ouepeau 1yt 00X0/1a AepeBa.
JlnHaMu4YecKoe MpoTrpaMMUPOBAHUE
KaK METO]I PEIICHHUS 3a/1a4 C
COXpaHEHUEM MTPOMEKYTOUHBIX
pe3yabTaToOB. 3a7auu, peliaeMbie ¢
MOMOILBIO TUHAMHYECKOTO
IPOTPaAaMMUPOBAHUS: BEIYHCIICHUE
PEKYpPCHUBHBIX (DYHKIIUM, TOJCUET
KOJIMYECTBA BApUAHTOB, 33]]a4H
ONITUMH3AITUN

2. Peanuzayus eviuucnenuii

C MHO20PA3PAOHBIMU YUCTAMU.

3. Ilocmpoenue anghagummno-
YaCMoOmMHO20 C108apsi 0715 3A40AHHO20
mekcma.

4. Ananuz mexcma Ha eCmecmeeHHOM
A3bIKe.

5. Buiuucnenue apugpmemuueckoeo
8bIPAICEHUS, 3ANUCAHHO20

6 nocmghuxcrou gpopme.

6. Hcnonvzosanue ouepeou.

7. Hcnonvzosanue depesves

0151 8bIYUCTICHUS APUPDMEMUYECKUX
BLIPAINCEHUU.

8. Bviuucnenue onunsvl Kpamuatiuie2o
nymu mexicoy epuiuHamu epagha
(aneopumm [etikcmpuo).

9. Bviuucnenue pexypcusHvix QyHKYull
€ NOMOWBIO OUHAMUUECKO20
nPOCPAMMUPOBAHUS.

10. Iloocuém xonuuecmea 6apuanmos
€ NOMOWbIO OUHAMUUECKO20
npPOCPAMMUPOBAHUS.

11. Pewenue 3a0au onmumuzayuu

C NOMOUWBIO OUHAMUUECKO20
npPOCPAMMUPOBAHUS
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2.3 | OcHOBBI OOBEKTHO- 16 [Toasatue 00 0OBLEKTHO- [TosSICHATH OCHOBHBIE TTPUHIIUIIBI
OPUEHTUPOBAHHOTO OPUEHTUPOBAHHOM 00BEKTHO-OPUEHTUPOBAHHOTO
POrpaMMHUPOBAHUS nporpamMmmupoBaHuu. OOBEKTHI U IpOrpaMMUPOBAHMUS.

kJjaccbl. CBOMCTBA M METO1bl 00BEKTOB. | [IpoeKkTHpOBaThH U UCTIOJIB30BAThH
OOBEKTHO-OPUEHTUPOBAHHBIN aHAIU3. | MPOCTHIE KITACChl 0OBEKTOB.
Pa3paboTka nmporpamm Ha OCHOBE [IpoexkTnpoBaTh HEPAPXUU KIACCOB
00BEKTHO-OPUEHTUPOBAHHOTO MOAXOAA. | JIUIsl ONUCAHUS MPEAMETHOMN
WNuxkancynsauus, Haciae10BaHuUE, o0acTu.
noJuMophusm. Pa3pabatbiBaTh mporpamMmbl
Cpensbl ObICTpO# pa3paboTKu Cc rpadguuyecKkuM UHTEpPeiicom.
nporpamm. [IpoektupoBanue N3y4dath BTOPOU A3bIK
uHTepdeica nojib30BaTes. pOrpaMMUPOBaHUS
Hcnonp3oBanue roToBbIX yrpasisieMbix | [Ipakmuueckue padomut:
3JIEMEHTOB JIJIsl IOCTPOCHUS 1. Hcnonvzosanue 20moevix K1accos
uHTepdeiica. 8 npocpamme.
00630p A3BIKOB TPOTPAMMHUPOBAHHUSI. 2. Pazpabomxa npocmoii npoepammol
[TonsiTHE O MapagurMax C UCNONIL30BAHUEM KIACCOS.
porpaMMupoBaHus. M3yuenue 3. Paspabomka knacca,
8MOPO20 A3bIKA NPOSPAMMUPOBAHUSL UCNONBL3YIOWe20 UHKANCYTAYUIO.

4. Paspabomka uepapxuu Kiaccos.

5. Paspabomka npoecpammoi

¢ epaghuueckum unmepgheticom

Hroro no pazneny 50
Paznen 3. UndopmManmoHHbIe TEXHOJIOTHHN

3.1 | KomnsrotepHo- 8 DTarnbl KOMIBIOTEPHO- Br1aensite 3Tanbsl KOMIBIOTEPHO-
MaTEeMaTH4YEeCKOe MaTEMaTUYECKOr0 MOJETUPOBAHUS: MaTEMaTUYECKOT0 MOJICIUPOBAHMUS
MOJICIIUPOBAHUE MOCTaHOBKA 3aJ1a4uM, pa3padoTKa U PEealI30BbIBATH UX C TOMOUIBIO
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MOJENH, TECTUPOBAHUE MOJIEIIH,
KOMITbFOTEPHBIN

HKCIIEPUMEHT, aHAJIU3 PE3YJIHTATOB
MO/IEJIMPOBAHUSI.

Jluckperuzanus Ipu MaTeMaTHYECKOM
MOJEIUPOBAHUN HETIPEPBIBHBIX
npoueccoB. MoaenupoBanue
IBH>KEHUSL. MoJienupoBaHue
OMOJIOTUYECKUX CUCTEM.
MaremaTuyeckue Moienu

B 9KOHOMHUKE. BbrunciurenbHble
HKCHEPUMEHTHI C MOJICITISIMH.
Komnvromepnoe mooenuposanue
cucmem ynpaeieHus.

O6paboTka pe3yIbTaToB
AKCIepuMeHTa. MeTol HAaUMEHBIINX
kBaapaToB. OLEHKa YHCIOBBIX
apamMeTPOB MOJIEUPYEMBIX OOBEKTOB
u nporieccoB. BoccranoBneHue
3aBUCHUMOCTEN MO pe3yJibTaTam
JKCIEPHUMEHTA.

BepositHocTHBIE MOAETM. METOIBI
Momnre-Kapno. Umurtanmonnoe
MozaenupoBanue. CUCTEMbI MACCOBOTO
o0cITy )KHBaHUS

IPOrpPaMMHOT0 00€CTICYeHHUS.
[TosicHSITH HEOOXOAUMOCTD U CYIIHOCTh
JTUCKPETU3AINH TTPU PEIICHUH
BBIUHCIUTENBHBIX 33744 C TOMOIIBIO
KOMIIBIOTEPOB.

Hcnonp30BaTh MMUTALIMOHHOE
MOJICJIMPOBAaHHUE, B TOM YHCIIEC Ha
OCHOBE BEPOSTHOCTHBIX MOJIEJIEN.
OOpabaTeIBaTh pe3ysbTaThl
IKCIIEPUMEHTA.

Ilpakmuueckue padbomel:

1. Mooenuposanue 0gudicerus.

2. Mooenuposanue buonocuueckux
cucmem.

3. Umumayuonnoe mooenuposanue
¢ nomowvio memooa Moume-Kapio.
4. Obpabomka pe3yrbmamos
9KCnepuUMeHma
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3.2

bas3nr nanaeix

10

Tabnuunbie (pesIMOHHbIE) Oa3bl
naHHbIX. Tabnuia — mpeacTaBIcHUE
CBeJIeHNU 00 OTHOTUITHBIX OOBEKTAaX.
ITone, 3anuce. Kimrou Tabnunel. PaboTa
C TOTOBOM 0a301 JaHHBIX. 3a0JIHEHNE
0a3bl qaHHbIX. [lowck, copTHpOBKa U
buabTpanys TaHHBIX. 3aIPOCHI

Ha BBIOOPKY JaHHBIX. 3apOCh

C mapaMeTpamMu. Beraucisemple moss
B 3aIlpocax.

MHuoroTtabanyabie 0a3bl JaHHBIX.
Tunsl cBsI3el MEXTy TaOIUIIAMU.
Buemmuii kinrou. LleaocTtHOCT 62361
JTaHHBIX. 3aMpPOCHl K MHOTOTA0INIHBIM
0azaM JaHHBIX.

OcHogHble npUHYUNBLL HOPMATUAYUU
6a3z oanmnwix. A3viK ynpasieHus
oannvimu SQL. Cozdanue npocmoix
3anpocos Ha a3vike SQL na 6vi60pKy
OQHHBIX U3 OOHOL MAOIULBL.
Hepenayuonnvie 6azvl 0anubix.
Oxcnepmusie cucmemol

XapakTepru3oBaTh 0a3y IaHHBIX KaK
MOJIEJTb TIPEAMETHOM 00JIACTH.
[IpoekTupOBaTh MHOTOTAOIMUHYIO 023y
JAHHBIX.

Ocy1ecTBIATh BBOJ M pEAAKTHPOBAHUE
JAHHBIX.

OcyIecTBIATh COPTUPOBKY, ITOUCK

¥ BBIOOD JaHHBIX B TOTOBOM 0ase
JAHHBIX.

dopMHpOBaTh 3aMPOCH HA TTOMCK
JaHHBIX B CPEJIC CUCTEMBI YIIPABIICHUS
0a3aMu TaHHBIX.

VYrpapisaTh 62301 TaHHBIX

C MIOMOTIIHIO TIPOCTHIX 3aIPOCOB

Ha si3p1ke SQL.

[TosicHATH 00J1aCTH IPUMEHEHHS,
JIOCTOMHCTBA W HEJIOCTATKU
HEPEJAIUOHHBIX 0a3 TaHHBIX

B CPaBHCHUH C PEJISIIMOHHBIMH.
Ilpakmuueckue pabomut:

1. Paboma c 2omoeoti 6a301ti OaHHbIX.
2. Paspabomxa mnocomabauyrot 6a3vi
OaHHDIX.

3. 3anpocul kK MHO2OMAbOIUYHOLL Oa3e
OQHHBIX.

4. Vnpaenenue oannvimu ¢ nOMOUWbIO
azvika SQL
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3.3 | BeO-caiitsl 14 WnTepuer-npunoxenus. [lonstue o [TosICHATH MPUHLMIIBI TEXHOJIOTUN
CEpPBEPHOM U KIIMEHTCKOM YaCTAX CalTa. | «KIHUEHT — CEpBEp» Ha pUMeEpe
TexHOoJI0THS «KIUEHT — CEpBEPY, €€ B3aUMOJENCTBUs Opay3epa
JIOCTOMHCTBA U HeTOCTaTKU. OCHOBBI u BeO-cepBepa. CoznaBaTh NPOCTHIE
sa3pika HTML n kackaaabIx TaOIuIL BEO-CTPaHMUIIBI, UCTIONB3YS S3bIK
ctuneit (CSS). Cuenapuu Ha si3bIKe pasmetrku HTML, kackagHbie TaOIMIIBI
JavaScript. @opmbl Ha BeO-CcTpaHHIIE. CTWJIEH U CILIECHApUU Ha A3BIKE
Pa3menienue Be6-caiitoB. Yciyra JavaScript. OnucbIBaTh TEXHOJIOTHIO
XOCTUHTA. 3arpy3ka (paiiyioB Ha cailT pa3MeIleHNs CauTOB B ceTH MIHTepHeT.
Ilpaxmuueckue pabomut:
1. Coz0anue mexcmosou
8eO-cmparuybi.
2. CozoaHue seb-cmpanuybwl,
BKIIOYAIOUeU MYIbMUMEOULHbLE
00beKmbl (PUCYHKU, 36YKO8ble OAHHbIE,
810€0).
3. Oghopmnenue cmparuyvl ¢ NOMOUBIO
KACKAOHBIX mabuy cmuell.
4. Hcnonvzosanue cyenapues Ha s3biKe
JavaScript
3.4 | KommbroTepHas 8 BBoa n3o0paskeHuit ¢ HCTIOIb30BaHUEM | BBIMOMHATH 00LTYI0 KOPPEKIIHIO
rpaduxa pa3IMYHBIX TUPPOBHIX YCTPOUCTB U (POBBIX NU300pAKEHU.

(undpoBBIX PoTOaNmapaToB U
MUKPOCKOITIOB, BUJIEOKaMEP, CKAaHEPOB
U IpyTUX YCTPOHCTB).

['paduueckuii penaktop. Paspemienue.
Kanpuposanue. Ucnpasnenue

[TprMEeHSTh HHCTPYMEHTBI
rpauIeCcKOTO peaaKkTopa K OTACIbHBIM
00J1acTsIM U300paKeHHs.

CTpouTh MHOTOCJIOWHBIE U300paKCHHUSI
C MCTIOJb30BAHNEM MACOK, TOTOBUTH
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IIEPCIIEKTUBLL. | HcTOrpamma.
Koppekuus ypoBHEHR, KOPPEKLUs LIBETA.
OObecrBeunBaHNE IIBETHBIX
nu3o0paxenuii. Peryms. Pabora

¢ obmactamMu. OUIBTPBI.
MHorocnoiinble U300pakeHusl.
TexkcroBblie citou. Macka ciosl.
Kananei. CoxpaneHue BbIJEIECHHON
obustactu. [loaroroBka WLTOCTpaIi
TUTs1 BeO-CaiiTOB. AHUMUPOBAHHBIC
U300paxKeHMUs.

Bexropnas rpaduka. [Ipumutussb!.
N3meHnenue nopsaka 3JIeMEHTOB.
BripaBHUBaHUE, pacnipeieIICHUE.
I'pynnuposka. Kpubsie. @opmMatsl
BEKTOPHBIX PUCYHKOB. Mcrionb3oBanue
KOHTYpOB. BekTtopuzauus pacTpoBbIX
HU300paKEHUM.

[IpyHIMIIBI TOCTPOEHUS U
pENaKTUPOBAHUS TPEXMEPHBIX
Mozeneil. CeTouHble MOJIENH.
Marepuansl. MonenupoBanue
VMCTOYHHMKOB OCBelIeHus. Kamepsl.
AmnuTtuBHbIE TexHOI0THH (3D-
npuHTepsl). [loHATHE O BUPTYaTBHOM
PEATBHOCTU U IOTIOJIHEHHOU
peanbHOCTH

WUTIOCTPALIUU AJIS pa3MelleHus

Ha BeO-caiiTax, co3/1aBaTh
aHUMHUPOBAHHBIE U300pAKEHUSI.
Co3znaBath BEKTOPHBIE H300paKEHUS
C TIOMOIIBIO pEJaKTOpa BEKTOPHOU
rpaduKy UM UHCTPYMEHTOB
TEKCTOBOIO IIpoLIeccopa.
Ilpakmuueckue pabomul:

1. Obpabomka yugposwix
domoepaghuii (kadpuposanue,
ucnpaeenue nepcneKmugnl, KOppeKyusl
Ypoenell, KOppeKyus yeema,).

2. Pemywv yugposwix pomoepaghuii.
3. Muoeocnotinvle uz006pasicenus.

4. AHumupoganmnvie u300paNHCeHUs.

5. Bexmopnas epagpuxa
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3.5 | 3D-monenupoBanue 8 [IpuHIUIIBI TOCTPOCHHUS U [TosicHATh TPUHIMIIBI TOCTPOEHUS
peaaKkTUPOBaHUS TPEXMEPHBIX TPEXMEPHBIX MOJIENEH.
mozenel. CeTouHble MOJIETH. BrinoaHsaTh onepanuu no noCcTpoOeHUIo
Marepuansl. MonenupoBaHue U PEAAKTUPOBAHUIO TPEXMEPHBIX
HMCTOYHHUKOB OcBenleHus. Kamepsl. MOJIEJIE.
AnnutuBHbIE TeXHOJOTHH (3D- Pa3zmemars Ha BUPTYaJIbHOM CLIEHE
PUHTEPHI). MCTOYHUKH OCBEIICHUS U KaMEPHI.
[ToHsiTHE O BUPTYaJIbHOU PEAIbHOCTU [IpuBOANTH TPUMEPHI UCTIOJIB30BAHUS
Y JIOIIOJITHEHHOW peabHOCTH TEXHOJIOTUN BUPTYIBHOU
Y JIOTIOJIHEHHOM PEAJIbHOCTH.
Ilpakmuueckue padomul:
1. Co3z0anue npocmuix mpeéxmepHvix
mooeneu.
2. Cemounbie mooenu.
3. Penoepune
Hroro no pazgeny 48
PesepBHOE Bpems 20
OBIIEE KOJIMYECTBO 136
YACOB I10 I[TPOI'PAMME
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