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[Ipumepnas pabouast mporpamma yuebHoro mnpenmera «WHpopmaThka» Ha yriayOn€HHOM ypOBHE
cocTaBlieHa Ha OcHOBe TpeOoBaHUil K pe3yibTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeNbHON MpOrpaMMbI
cpeqHero oomero oOpa3oBaHus, MPEJICTABICHHBIX B DellepaibHOM TOCYIapcTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe CpeAHero oobuiero ooOpasoBanus, a Taxke [ [ppumMepHOit mporpaMMbl BOCIUTaHUSI.

INOACHUTEJIbBHASA 3AIINCKA

ITpumepHas paboyas mporpamma HaéT NpENCTaBJICHHE O LENAX, oOImei crpareruu OOy4eHHS, BOCHHTAHUS
W pa3BUTHs oOydarommxcs cpeacTBamMu ydeOHoro mpeamera «MH(popmaTtnka» Ha yIIyOJNEHHOM YpOBHE;
YCTaHAaBIMBAET 00s3aTeNbHOE NMPEAMETHOE COIep-)KaHUE, NMPEeLyCMaTPUBAeT €ro CTPYKTYPUPOBAHHUE IO paszernam
U TeMaM Kypca, OIpenesseT pacrpeiesieHue ero 1o kiaccaM (rogaM HU3y4eHHs); HaéT MPUMEpHOe paclpeeicHue
y4eOHBIX YacoB II0 TEMAaTHYECKUM pasfeiaM Kypca U peKOMEHIyeMyHo (IPHMEpHYI0) MOCIeIOBATENbHOCTD HX
U3YYCHHS C YUIETOM MEXIPEIMETHBIX U BHYTPHIIPEIMETHBIX CBs3eH, JIOTHKH yd4eOHOro mpolecca, BO3PACTHBIX
0CcOoOEHHOCTEH 00yJarOIINXCSI.

ITpumepHas pabGodasi mporpamMma ONpEAENsSeT KONNYSCTBEHHbIE M KaUeCTBCHHBIC XapaKTEPUCTHKH YYeOHOTo
MaTtepHaa JUisl KaXIoro rofa U3y4eHus, B TOM YHCIIE IS CONEePKaTeIbHOTO HANIOJHEHHS Pa3HOTO BHIAa KOHTPOJIA
(IpOMeXyTOYHOI aTTecTalMu OOYYaIOIIUXCs, BCEPOCCUUCKUX MPOBEPOYHBIX pabOT, TOCYIapCTBEHHONW HTOTOBOW
arrectaiuu). IIporpamma sBisieTcs OCHOBOM JUISi COCTAaBJICHHS AaBTOPCKHUX YYEOHBIX IPOrpaMM H y4eOHHKOB,
HOYPOYHOTO IUTAHHPOBAHHS Kypca YUHTEIEM.

OBLIASA XAPAKTEPUCTHUKA YYEBHOTI'O
HPEIMETA «<MH®OPMATHUKA»

VYueOnsiii mpeamet «MHpoOpMaTHKa» B cpeiHEM 00IeM 00pa30BaHUU OTPaXKACT:

CYLIHOCTh MHOPMATHKU KaK HayYHOH MUCLUILIMHBI, H3y4alolleil 3aKOHOMEPHOCTH MTPOTEKAaHHsI U BO3MOYKHOCTH
aBTOMAaTH3alU1 HHPOPMAIMOHHBIX IIPOLIECCOB B Pa3IMYHBIX CHCTEMAX;

OCHOBHBIE 00JIaCTH NPUMEHEHHs WHPOPMATUKH, MPEXAe BCEro MH(POPMAIMOHHBIE TEXHOJIOTHH, YIpaBJICHHE
U CcoIMajbHyIo chepy;

MEXANUCIMIUIMHAPHBINA XapakTep HHPOPMATUKU U HH(OpMa-IIHOHHOU e TEIbHOCTH.

Kypc nHdopmaTtnku cpeaHeil MIKONBI SBISETCS 3aBEPLIAIONIMM 3TalloM HEMpPEPbIBHOW MOATOTOBKH yYallUXCs
B obnmacti uHGbOpMATHKH | WHpOpMANMOHHO-KOMMYHHUKAaMOHHBIX TexHonorui (MKT); on omupaercss Ha
coJiepXKaHne Kypca HHPOPMATHKUA OCHOBHOM HIKOJIBI U OMBIT MOCTOSTHHOTO npuMenenus: KT, naét Teoperuueckoe
OCMBICJICHHE, MHTEPIPETAIINIO U 0000IIIEHHE ITOTO OIBITA.

PesynbraThl yriyOnéHHOro ypoBHS u3ydeHHs yueOHoro mnpeamera «MHpopMaTHKay OpPHEHTHPOBAHBI Ha
MOJyYeHHe KOMIIETEHTHOCTEeH Ul Tocheaytoneidl npodecCHOHANbHON JeSTebHOCTH Kak B paMKax JaHHON
MIPEMETHON 00JIaCTH, TaK M B CMEXKHBIX ¢ HeH obnacTsx. OHU BKIIOUAIOT B ce0st:

OBJIQJICHNE KIIFOYEBBIMH HMOHATHSIMH M 3aKOHOMEPHOCTSIMH, HAa KOTOPBIX CTPOMTCS JaHHAS MpeIMeTHas 00JacTsb,
pacro3HaBaHWE COOTBETCTBYIOIIMX MM IPH3HAKOB M B3aMMOCBS3€H, CIIOCOOHOCTH JEMOHCTPHPOBATH Pa3lIWYHbIC
MOJXO/BI K U3YYEHUIO SIBICHHUH, XapaKTEePHBIX JJIS U3y4aeMoU IpeAMeTHOH 0bIacTu;

YMEHHE PelIaTh THUIOBBIE NMPAKTHYECKHE M TEOPETUYECKHE 3aJaul, XapaKTepHbIC I HCIOIb30BaHUS METOJOB
1 MHCTPYMEHTapus TaHHOH IpeAMEeTHOH obiacTu;

HAJIMYME MPEICTAaBICHUH O JaHHOM NpeAMeTHON oO0NacTH KaK IEeNIOCTHOW TEOpHH (COBOKYNHOCTH TEOpPHIA),
OCHOBHBIX CBSI3SIX CO CMEKHBIMU 00JIaCTSIMU 3HAHUIA.

B pamkax yriayOnéHHOro ypoBHSI M3ydeHHss MH(OpPMATHKH oOeclieunBaeTcs LieJieHalpaBieHHas! MOJIOTOBKA
BBIITyCKHUKOB CPETHEH IIKOJIBI K IPOJODKEHUIO 00pa30BaHMUs B BBICIINX YIEOHBIX 3aBEACHUAX IO CTICIIHATBHOCTSIM,
HETIOCPEACTBEHHO  CBA3aHHBIM  C IIU(QPOBBIMH  TEXHOJOTHSAMH, TaKMM KaK IIpOTpaMMHAas HHXCHEPHS;
nHpOpManMoHHAsT 0€30MacHOCTh; HWH()OPMAIMOHHBIE CHUCTEMBI W TEXHOJOTHH; MOOWIBHBIE CHUCTEMBI U CETH,
Oonpmivie JaHHBIE W MAIIMHHOE OOydYeHHE; NPOMBIIUICHHBI WHTEpHET BeNIeH; WMCKYCCTBEHHBIH HHTEIJICKT;
TEXHOJIOTHH OEeCIIPOBOIHON CBS3M; pOOOTOTEXHMKA; KBAHTOBBIE TEXHOJIOTHH; CHCTEMBI PACIIPEeNEHHOTO peecTpa;
TEXHOJIOTUHY BUPTYaJIbHOM U JOIIOJIHEHHOM pealbHOCTEN.

HEJX N3YYEHUSA YYEBHOI'O TIPEIJMETA

«AHP®OPMATHKAY
OcHoBHasl 11eNb M3ydeHHs ydeOHoro mpenmera «MHpopmaThkay Ha yrayOa&HHOM ypOBHE cCpemHero oOmiero
o0Opa3oBaHmUs — oOOecledeHrne AalbHEHIIero pa3BUTHS WH(GOPMAIMOHHBIX KOMIIETCHIMH BBIIYCKHHKA, €ro

TOTOBHOCTH K JKH3HH B YCJIOBHSIX Pa3BUBAIOIIETOCS HH()OPMAIIIOHHOTO O0IIECTBA M BO3PACTAIOIEH KOHKYPEHIINH Ha
pbiHKe TpyJa. B cBsizu ¢ aTum nzyuenne napopmarrku B 10—11 knaccax g0mKHO 00€CIEUUTS:

c(hOpMHUPOBAHHOCT MHPOBO33PEHHUS, OCHOBAHHOTO HA IIOHHNMAaHHU PONHM HWH(POPMATHKH, HWH(OPMAIMOHHBIX
¥ KOMMYHHKAI[MOHHBIX TEXHOJIOTHI B COBPEMEHHOM OOIIECTBE;

c(hOpMUPOBAHHOCTH OCHOB JIOTHYECKOTO M AITOPUTMUYECKOTO MBIIIUICHNUS;



c(hOpMHUPOBAHHOCTE YMEHHH Pa3NuuaTh (PAKTHl W OLIEHKH, CPABHHBATH OICHOYHBIC BHIBOIBI, BUICTh MX CBS3b
C KpUTEPHUSMH OIICHUBAHUS U CBSI3b KPUTEPHUEB C ONPEACIEHHON CUCTEMOM LIEHHOCTE!, TIPOBEPSTh HA IOCTOBEPHOCTH
1 00001aTh HHPOPMALIHIO;

c(hOpMHUPOBAHHOCTH IPEICTABICHUH O BIMSHIN HHPOPMALIMOHHBIX TEXHOJIOTHI HA )KU3HB YeJIOBEKa B OOIIECTBE;
MOHUMAaHWE COLHAIBHOTO, AKOHOMHYECKOTO, IIOJUTHYECKOTO, KYJIbTYPHOTO, IOPUAMIECKOTO, TIPHPOIHOTO,
SPrOHOMHYECKOT0, MEIUIIMHCKOTO ¥ (PH3HOIOTTIECKOTO KOHTEKCTOB MH(POPMAITMOHHBIX TEXHOJIOTHIA;

TIPUHATHE MPABOBBIX U 3THYECKUX aCIIEKTOB HH()OPMAIIOHHBIX TEXHOJIOTHI; 0CO3HAHNE OTBETCTBEHHOCTH JIFOJIEH,
BOBJICYEHHBIX B CO3/IaHUE U UCIIOJIF30BaHIE HHPOPMAIIMOHHBIX CHCTEM, pAaCIIpOCTpaHEHIE HHPOPMAIIIH;

CO3/aHUC YCIOBUH U1 pa3BUTHS HABBHIKOB y4EeOHOH, MPOCKTHOW, HAaydHO-HCCIEIOBATEIHCKONH W TBOPUECKOM
JESTeTPHOCTH, MOTHBAIINN YYAIIIXCS K CAMOPA3BUTHIO.

MECTO YYEBHOI'O IIPEIMETA «MTH®OPMATUKA» B YYEBHOM IIJIAHE

Kypcy wunpopmaruku 10-11 xiaccoB mpeamiecTByeT Kypc HHGOPMAaTHKH OCHOBHOM mikonbl. CoryiacHO
[IpumepHoit paboueil mporpamme cpeaHero oOIero oopa3oBaHHs Ha U3ydeHHEe MH(OPMATHUKH Ha yriryOnEHHOM
ypoBHe B 10—11 knaccax orBoantcs 280 yacoB yueOHOTO BpeMeHH (4 yaca B HEZIEINIO).

VYrnyOn€HHbI  ypoBeHb M3Y4eHHS WH(QOPMATHKH pPEKOMEHIYeTCS JUIl TEXHOJIOTHYECKOTO  MpOQHIIs,
OPHEHTHPOBAHHOTO Ha MHXXCHEPHYIO U HH(POPMAIIMOHHYIO C(ephl AEATEIbHOCTH. YTIIyOIEHHBIH YPOBEHD U3YUYCHUS
nHopMaTUKK 00ecneYnBaeT: MOJArOTOBKY YYallMXCsl, OPUCHTHPOBAHHBIX Ha CHELUAILHOCTH B 00JIaCTH
MH()OPMALMOHHBIX TEXHOJIOTHUH W WH)KCHEPHBIE CIELUAIbHOCTH; Yy4YacTHE B IIPOCKTHOW U HCCIIENI0BATEIBCKON
JIeSITeNIbHOCTH, CBSI3aHHOM C COBpeMeHHBIMH HampasieHusaMu orpaciu MKT; moaroToBky K yyacTHIO B OJIUMIIMATAX
u cnade EI'D no unpopmaTuke.

Jnst kaxoro rojga o0y4eHus IpelyCMOTPEHO pe3epBHOE ydeOHOe BpeMsi, KOTOPOE MOXKET OBITh MCIIOJIb30BAHO
y4aCTHHKaMH 00pa3oBaTeNbHOTO Ipoliecca B LENsX (OpPMUpPOBaHHS BapUAaTUBHOI COCTABISIOLICH COAEpIKaHUS
KOHKpEeTHOH paboueil mnporpammsbl. [Ipu sToM oOsi3aTenbHass (MHBapUaHTHAs) 4YacTh COACPIKAHUS IpeaMeTa,
YCTaHOBJICHHASI IPUMEPHOU paboYeii MpOrpaMMOii, U BpeMsi, OTBOJMMOC Ha ¢€ N3yueHHE, JODKHBI ObITh COXPaHCHBI
NoJNHOCTHIO. [locaenoBaTebHOCTh M3YUYEHHS TEM B IpejeNnax OIHOTO rojia OOyueHHs: MOXKET ObITh U3MEHEHa I10
YCMOTPEHHIO YUUTelIs IIPU MOAT0TOBKE paboueil mporpaMMbl U MOYPOYHOTO ITAHUPOBAHMUS.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O
HPEIMETA «<MHO®OPMATUKA» HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

OcBoenne yue6HOTO Tpeamera «HpopMaTHKa» Ha ypoBHE cpemHero oO0mero oOpa3oBaHHS HAINpPaBICHO Ha
JOCTIDKEHHE 00yYalOIUMUCS CICAYIONINX JINYHOCTHBIX, METAPEIMETHBIX U IPEAMETHBIX Pe3yIbTaToB.

JIn4HOCTHBIE Pe3yabTAThI

JINYHOCTHBIE PE3YJIbTaThl OTPAXAIOT T'OTOBHOCTH U CIIOCOOHOCTh OOYYArOIIMXCSl PYKOBOJACTBOBATHCS
c(OpMHUPOBAHHOM BHYTPEHHEH MO3UIMEH INYHOCTH, CAICTEMOMN IEHHOCTHBIX OPUEHTALIUH, TO3UTUBHBIX BHY TPEHHUX
yOeXIECHUH, COOTBETCTBYIOUIMX TPaJUIMOHHBIM IIEHHOCTSM POCCHICKOTO OOIIECTBa; pacUIMpPEeHUE >KU3HEHHOTO
OIBITa W OTBITA JIESTENBHOCTH B IPOLECCE PEaM3allii CPEACTBAMU Y4eOHOTO INpeaMeTa CIEAYIONIMX OCHOBHBIX
HarpaBjeHUH BOCIUTATEIbHON JIESITEIbHOCTH.

I'pasxcoanckoe eocnumanue:

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IpaB W 00S3aHHOCTEH, yBa)keHHE 3aKOHA W IPABOINOPsAKA, COONIIOAEHUE
OCHOBOIIOJIATAIOIIMX HOPM HH(OPMALIMOHHOTO NpaBa U UH()OPMALMOHHOM 6e3011acHOCTH;

TOTOBHOCTH TIPOTHUBOCTOATL MACOJOTHHU JOKCTpEMHU3Ma, HallMOHAIM3Ma, KCGHO¢)O6I/II/I, JAUCKpUMHUHALIMKU  T10
COIMUAJIbHBIM, PEJIMTUO3HBIM, PACOBBIM, HAITMOHAJIBHBIM IIPHU3HAKaM B BUPTYAJIbHOM IIPOCTPAHCTBE.
Ilampuomuueckoe éocnumanue:

LIEHHOCTHOE OTHONICHHE K UCTOPHYECKOMY HACIIE/IMIO; JTOCTIDKEHUsIM Poccuu B Hayke, HCKYCCTBE, TEXHOJIOTHSX;
MOHMMaHHE 3HaYCHUI THPOPMATHKHU KaK HAyKH B XXM3HU COBPEMEHHOTO OOIIECTBa.

/lyxoeno-npascmeennoe eocnumanue:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, 3TUUECKOTO ITOBEACHHS;

CHOCOOHOCTh OLCHUBATh CUTYallMI0 | MPUHUMAaTh OCO3HAHHBIC pEUICHUs, OPUCHTHPYSACh Ha MOpAIBHO-
HPaBCTBEHHBIC HOPMBI U ICHHOCTH, B TOM YHCJIC B CCTU I/IHTepHeT.

Ocmemuueckoe éocnumanue:

9CTCTUYECKOC OTHOLICHUE K MUPY, BKIIIOYas 3CTCTUKY HAYYHOTO U TCXHUYCCKOT'O TBOPUYECCTBA,

CHOCO6HOCTL BOCIpUHUMATL pa3IMYHbIC BUABI HCKYCCTBA, B TOM YHCJIC OCHOBAaHHOI'O Ha HCIIOJb30BaHUU
nH(pOpPMALMOHHBIX TEXHOJIOTHH.

QDu3zuueckoe gocnumanue:

chopMHUpOBaHHOCTH 30POBOTO M O€30MacHOro 00pasa JKU3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO,
BTOM uHcie 3a cu€r coOmtoneHHss TpeOOBaHMH 0€30MacHOi AKCIUIyaTallMd CpPeACTB HMH(POPMAIMOHHBIX
1 KOMMYHUKAIIUOHHBIX TEXHOJIOTHH.

Tpyooeoe éocnumanue:

TOTOBHOCTb K aKTHUBHOM JACATCIIBHOCTHU TEXHOJIOTHYECKOH H COHI/I&J’IBHOﬁ HaIpaBJICHHOCTH, CIOCOOHOCTD
WHUIUHUPOBATH, IJIAHUPOBATH U CAMOCTOSATCIIbHO BBIITOJIHATD TaKyI0 ACATCIILHOCTD,

uHTepec K chepam npodeccHoHaNbHON NESATENbHOCTH, CBS3aHHBIM C MH(GOPMAaTHKOM, MPOrpaMMHPOBAHUEM
)44 HH(bOpMaL[I/IOHHBIMH TEXHOJIOTUAMH, OCHOBAHHBIMHM Ha HJOCTHKCHUAX HAYKHU I/IH(bOpMaTI/IKI/I 1 HAy4YHO-
TEXHHUYECKOTO IPOrpecca; YMEHHE COBEpIlaTh OCO3HAHHBIA BBIOOp Oyayluei mnpodeccur | peatn3oBHIBATH
COOCTBEHHBIE KU3HEHHBIE IIJIaHBI,

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOPa30BaHUIO Ha MPOTSHKEHUN BCEH KHU3HU.

Okonozuueckoe eocnumanue:

0CO3HaHHE IIIO0AILHOTO XapakTepa HKOJIOTHYECKMX NpOoOJIeM U IyTedl WX pEelIeHUs, B TOM YHUCIE C y4ETOM
Bo3moxkHocrend UKT.

Hennocmu nayunozo noznanusa:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH, JOCTHKCHUSAM
HAyYHO-TEXHHYECKOTO TIporpecca W OOIIECTBEHHOW MPAaKTUKH, 32 CYET NMOHUMAHUSA POJIM MH(GOPMAIIMOHHBIX
pecypcoB, HMH(DOPMAIMOHHBIX  TPOIECCOB W MHPOPMAIMOHHBIX  TEXHOJOTHHA B YCIOBHUAX  ITUPPOBOI
TpaHchopMay MHOTHX chep KU3HU COBPEMEHHOTO 00IIeCTBa;

OCO3HAHHE I[IEHHOCTH HAY4YHOW JesTelbHOCTH, TOTOBHOCTh OCYIIECTBJIATh MPOEKTHYIO U HCCIEN0BATEIbCKYIO
ACATCIIBHOCTh UHAWBUAYAJIBHO U B TPYIIIIE.

B nponecce nocTHXKEHUs! IMYHOCTHBIX PE3yJIbTaTOB OCBOEHHS 00y4aronIMMUCS ITPOrpaMMbl y4eOHOTO TpeaMeTa
«MHpOpMaTHKa» Y HUX COBEPLICHCTBYETCS IMOYUOHANbHBII UHMEIEKN, TIPEIIONIAraloIui COPMUPOBAHHOCTS!
camopezyiuposanis, BKIIOYAIONIEr0 CaMOKOHTPOJIb, YMEHHE NPUHAMATh OTBETCTBEHHOCTH 33 CBOE IIOBEJCHUE,
CHOCOOHOCTB a1aTHPOBATHCS K YMOLMOHAIBHBIM N3MEHEHHSIM M POSBIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;
SHYmpeHHell MOmUusayuy, BKIFOYAIOIEH CTpPEMIIEHHE K JTOCTIDKEHHUIO 1IN U yCIIeXy, ONTUMH3M, HHUIIMATUBHOCTb,
yMeHue J1eficTBOBaTh, UCXO/S U3 CBOUX BO3MOXHOCTEH;
9Mnamuy, BKIIOYAIONIEH CHOCOOHOCTh INOHMMATh SMOLMOHAJIBHOE COCTOSHHE JPYTHX, YYHUTHIBAThH €ro MpHu



OCYIIECTBICHUN KOMMYHHKAIIH, CIOCOOHOCTh K COUYBCTBHIO U COTIEPEKNBAHMUIO;
COYUANbHBIX HAGLIKOG, BKIIOUYAIONINX CIIOCOOHOCTH BBICTPAMBATh OTHOWICHUS C JPYTHMHU JIOIBMH, 3a00THTHCS,
MIPOSIBIISITH HHTEPEC U pa3pemiaTb KOH(IUKTEIL.

MeTtanpeaMeTHbIe pe3yJabTaThI

MeTaHpeaMeTHme pe3yJIbTaThl  OTpAXXarOT  OBJIAICHUC  YHUBCPCAJIbHBIMU y‘-Ie6HLIMI/I JNCHCTBUSIMH —
IMO3HaBaTCJIbHBIMHA, KOMMYHHUKATUBHBIMU, PCTYJISITUBHBIMU.

YHuBepcajabHble NO3HABATEIbHbIE JeHCTBUA
bazoevie nozuueckue oeiicmeus:

CaMOCTOATENFHO (POPMYIIHPOBATE M aKTYaTU3UPOBATh MIPOO-IeMy, pacCMaTpUBATh €€ BCECTOPOHHE;

YCTaHABJIMBATH CYIIECCTBCHHBIN MPU3HAK WIIM OCHOBAHUS JUISI CPaBHEHUS, Kiaccupukay u 0000meHus;

OTIPENIEIATH TSI IEeTeITHHOCTH, 33/1aBaTh MIapaMeTPhl U KPUTEPHH MX JTOCTHKCHHS;

BEISBIIATH 3aKOHOMEPHOCTH M TIPOTHBOPEUHS B PACCMATPUBAEMBIX SIBIICHHSX;

pa3pabaTbIBaTh IUIAH pEIIeHUs MpoOJeMbl ¢ YIETOM aHajlM3a WMEIOIINXCS MaTepHaIbHBIX M HeMaTepHaIbHBIX
pecypcoB;

BHOCHTh KOPPCKTHBHI B JICATEIFHOCTh, OICHWBAaTh COOTBETCTBHE pE3yNBTATOB IICNSAM, OICHUBAaTh PHUCKU
MOCJCACTBUI AEATCILHOCTH,

KOODAWHUPOBATH W BHINIONHATH Pa0OTy B YCIOBHSX pealbHOTO, BHUPTYaIbHOTO W KOMOMHHPOBAHHOTO
B3aUMOJCHCTBHS,

pa3BUBaTh KPEAaTHBHOE MBIIICHHUE MIPY PEIICHUH KIU3HEHHBIX IPOOIIEM.
bazoevle uccneooeamensckue oelicmeusn:

BJIAJICTh HABBIKAMH y4eOHO-HCCIICIOBATEIHCKON U MPOCKTHOH AES-TeTbHOCTH, HaBBIKAMH Pa3peHICHUs MPOo0IeM;
CIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIHHOMY TIOWCKY METOIOB peIICHUS MPaKTUICCKUX 3amad,
MIPUMEHECHHIO PA3IUIHBIX METOIOB ITO3HAHUS;

BIIANICTh BHIOAMH JCSITEIHPHOCTH IO MOJYYCHHIO HOBOTO 3HAHUS, €r0 HWHTEPIPETaluy, MpeoOpa3oBaHHIO
Y IPUMCHEHUIO B Pa3IIMYHBIX YICOHBIX CUTYaIUIX, B TOM YHCJIC IIPH CO3JaHUN YICOHBIX U COIATIHHBIX POCKTOB;

(hopMHUPOBATH HAYYHBINA THIT MBIIIICHHS, BIaJCTh HAYYHOH TEPMUHOJIOTHEH, KITFOYCBRIME MTOHATHSAMHA H METOIAMU;

CTaBHUTH U POPMYINPOBATH COOCTBCHHBIC 3aa4ll B 00Pa30BATEIBHON ACATEIHHOCTH M )KU3HCHHBIX CUTYalUsAX;

BBISBIIATH IPUIMHHO-CJICICTBCHHBIC CBS3H M aKTyalTU3UPOBATh 33/1a9y, BEIIBUTATh THIIOTE3Y €€ PeIICHIS, HAXOAUTh
apTyMEHTHI [T JOKa3aTebCTBA CBOMX YTBEPIKACHUH, 3a71aBaTh TapaMeTPhl H KPUTCPUH PEIICHHS,

AHATU3UPOBATh TMOJYYCHHBIC B XOJC PEIICHHS 33aJadd Pe3yNbTaThl, KPUTHUECKH OICHHBATh WX JIOCTOBEPHOCTH,
MIPOTHO3UPOBATH U3MCHEHUE B HOBBIX YCIIOBHSAX;

JIaBaTh OLICHKY HOBBIM CHUTYAIUSIM, OIICHUBATH IPUOOPETEHHBIH OTIBIT;,

OCYIIECTBIIITH IIeJICHAIPABICHHBIA IOUCK TIEPEHOCA CPENICTB U CIOCOOOB JEHCTBHUS B MPO(ECCHOHATBHYIO CPEy;

YMETh NIEPEHOCUTH 3HAHUS B IO3HABATEIBHYIO H MPAKTUIECKYIO O0JIaCTH )KU3HEACITEITHPHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 001acTei;

BBIIBUTaTh HOBBIC WJACH, INpEAaraTb OpPWUTHHAIBHBIE TOIXONBl U PEUICHUS; CTAaBUTh INPOOJIEMBI U 3a/Ia4H,
JIOITY CKAIOIIHE AbTEPHATHBHEIC PEIICHHS.

Paboma c ungpopmayuei:

BJIAJICTh HABBIKAMHU OTyICHUS HHPOPMAITUH 13 ICTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIFHO OCYIIECTBIISATh TIOUCK,
aHaJN3, CHCTEMAaTH3AIHI0 U MHTEPIIPETAIINIO HH)OPMAIIMH PA3TUIHBIX BHIOB U (YOPM IIPEICTABIICHHS,

C03/1aBaTh TEKCTHI B Pa3IMYHBIX (opMarax ¢ yu€ToM Ha3zHaueHHs WH(POPMAIMU U IENICBOW ayIUTOPHH, BHIOUpas
ONTUMANTEHYIO (hOpMY TIPEICTABICHUS M BH3YAIN3aIlUH;

OIICHUBATh JOCTOBEPHOCTbH, JICTHTUMHOCTh HH(pOpPMAINH, €€ COOTBETCTBHE IMPABOBHIM W MOPAIbHO-ITHYCCKHM
HOpMaM;

UCTONB30BaTh CPEICTBA WH(GOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B PEIICHUW KOTHUTUBHBIX,
KOMMYHUKATHBHBIX M OPTaHU3aI[MOHHBIX 3a7ad  C COONIOJICHHEM TpeOOBaHWUN OIPrOHOMHKH, TEXHUKU
0€30MacHOCTH, THTHCHBI, PECypcOCOepPEeKEHHs, IPABOBBIX W ATHYCCKHUX HOPM, HOPM HH(POPMAUOHHOU
0€30MacHOCTH;

BJIAJICTh HABBIKAMHU PACIIO3HABAHUS W 3alIUTHI MHPOPMALNH, HHPOPMALMOHHONW OE30MACHOCTH JINYHOCTH.

YHuBepcajibHble KOMMYHHKATHBHbBIE I CTBUSA
Obwenue:

OCYIIECTBIIATE KOMMYHHUKAIIUU BO BCEX cepax )KU3HU,

pacro3HaBaTh HeBepOalbHBIC CpEACTBA OOIICHHS, MOHMMATh 3HAYCHHWE COIMAIBHBIX 3HAKOB, PACIO3HABATH
MIPEANOCHIIKH KOHGIMKTHBIX CUTYAIIUH U CMST4aTh KOHMIHUKTHI;

BJIAJICTh PA3IMYHBIMU CITOCOOAMH OOIICHHUS M B3aMMOICHCTBHS; apI'yMEHTUPOBAHHO BECTH AUAJIOT, YMETh CMST4aTh
KOH(JIUKTHBIC CUTYaIlHH,

Pa3BEPHYTO U JIOTHYHO M3JIAraTh CBOIO TOYKY 3PEHHUS C MCIIOIb30BAHUEM SI3BIKOBBIX CPEICTB.
Coemecmnasn 0esmebHOCHb:



MIOHMMATh U MCIIOJIb30BATh IPEUMYIIIECTBa KOMaHIHON U MHANBULYaIbHON pabOTHI;

BBIOMPATh TEMATHUKY U METOABI COBMECTHBIX JEHCTBHH C yu4ETOM OOIINX HHTEPECOB U BO3MOXKHOCTEH KaXKAOTO WIeHA
KOJUICKTHBA,

MIPUHAMATh [EJIN COBMECTHOH AEATEIHHOCTH, OPIaHU30BBIBATh M KOOPIUHUPOBATH JEHCTBHS 1O UX AOCTIKCHHMIO!
COCTaBJIATh IUIAH ACWCTBHUI, paclpelNeNsiTe PONH C y4ETOM MHEHHH YYacTHHKOB, OOCYXIAaTh pPE3yIbTaTHI
COBMECTHOH paboTEHI;

OLIEHWBATh KAa4ECTBO CBOETO BKJAJa M Ka)XKJOTO YYaCTHHKA -KOMAaHABI B OOIIMH Pe3ysbTaT MO pa3pabdOoTaHHBIM
KPHUTEPHSIM;

IIpeAaraTth HOBBIC MPOEKTHI, OLICHIBAThH UACH C MO3UINH HOBH3HBI, OPUTHHAIBHOCTH, IPAKTHIECKOW 3HAUYMMOCTH;

OCYIIECTBIISITH MO3UTHBHOE CTPATETHYECKOE IIOBEICHUE B PA3IMYHBIX CHUTYyalUsX, MPOSBIATH TBOPUYECTBO
1 BooOpakeHue, ObITh HHAIINATHBHEIM.

YHuBepcanbHbIe peryJsiTHBHBIE el CTBUA
Camoopzanuzayusn:

CaMOCTOSTENFHO OCYIIECTBIATh II03HABATENBHYIO JEATEIBHOCTD, BEISIBISATH MPOOJIEMBI, CTABUTH U ()OPMYITUPOBATH
COOCTBEHHBIE 3a/1a4d B 00pa30BaTEIbHON ACATEIBHOCTH U )KU3HEHHBIX CHTYAIHAX;

CaMOCTOSATENIBHO COCTaBJIAAITh IUIAH PEIICHHS NPOOJIEMbI € y4ETOM HMEIOMIUXCS pEcypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOUYTEHUM;

JIaBaTh OLICHKY HOBBIM CHUTYAIISIM;

pacumpATh paMK{ y4eOHOTO TpeIMeTa Ha OCHOBE JIMYHBIX PEANOYTCHNH;

JIeTIaTh OCO3HAHHBIN BEIOOD, apIyMEHTHPOBATh €TI0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OILIEHUBATH MIPUOOPETEHHBIN OIIBIT;

crocoOcTBOBaTh (POPMHUPOBAHHIO W MPOSIBICHUIO IMIMPOKOH 3PYIULIMH B pa3sHbIX 0OOJACTIX 3HAHWH, HMOCTOSHHO
MIOBBIIIATH CBOW 00pa30BaTENbHBIN U KyJIbTYpPHBIH YPOBEHb.

Camokonmpons:

JlaBaTh OLICHKY HOBBIM CHTYaIHsIM, BHOCHUTH KOPPEKTUBBI B IESATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LETSIM;

BJIAZCTh HABBIKAMH IO3HABATEJNBHON pe(IeKCHH KaK OCO3HAHMS COBEPINACMBIX IECHCTBHH W MBICIUTENBHBIX
MIPOILIECCOB, MX PE3yJbTATOB M OCHOBAHUIL; MCIOJIB30BATh MPUEMBI pepIIeKCHN I OLCHKHM CHUTyaluH, BbIOOpa
BEPHOT'O PEIICHUS;

YMETh OIICHHBATh PHCKU M CBOEBPEMEHHO NPHUHUMATH PELICHUS M0 MX CHIDKCHHUIO;

MIPUHUMATh MOTHUBBI M apTYMEHTBI IPYTUX TPH aHAJIM3€ Pe3yIbTaTOB JIESTEIbHOCTH.

Ilpunamue cebsn u opyaux:

MIPUHUMATH ce0sl, TOHUMasi CBOM HEAOCTATKH U JIOCTOMHCTBA,

MIPUHAMATh MOTHBBI M apTYMEHTHI IpyTUX TPH aHAJIH3E Pe3yIbTAaTOB JICSTEIbHOCTH;

MIPU3HABATh CBOE MPaBO M NPaBO JAPYTUX HA OLINOKH;

pa3BHBATh CHOCOOHOCTH MOHUMATH MUP C MTO3HIMH APYTOro YEIOBEKa.

Hpe[lMeTHbIe PE3YyJIbTATHI

[IpenMeTHBIE pE3yNbTaThl OCBOEHHS OOS3aTENHFHOTO IPEAMETHOTO COJAEPXKAHUs, YCTAaHOBJIEHHOTO JaHHOM
pUMEpHOH pabouel mporpaMMoi, OTpakaroT COPMUPOBAHHOCTH y O0YHUAIOIINXCSI CIEAYIOIINX YMEHHUMH:

BJIaJICHUE TPEJICTABICHUSIMHU O POJIM HH(POPMAIINH U CBS3aHHBIX C HEW MPOIIECCOB B MIPUPO/JIE, TEXHUKE U OOIIECTBE;
MOHATHAME «HH(pOpManus», «MHPOPMAIMOHHBII MPOIECC), «CHCTEMa», KKOMIIOHEHTBI CUCTEMBD», «CHCTEMHBIH
3hdexT», «MHPOPMAIMOHHAST CHCTEMa», «CHUCTEMa YIpPaBICHUs»; BIAJACHHE METOAAaMH IIOMCKa MH(OpMALUH
B cetd MHTepHeT; yMeHHE KPUTHYECKH OLEHHMBATh MH(OPMAIHIO, NMOJYYEHHYIO M3 ceTh VIHTepHeT; ymeHHe
XapaKTepu30BaTh OOJBIINE JIaHHBIC, NPUBOAMTH IPHUMEPhl HCTOYHUKOB WX IIOJIyYEHUS W HalpaBIICHUS
UCIIONIb30BAHMS; YMEHHE KIIACCU(QHUIUPOBAaTh OCHOBHBIE 3a/aud aHalinW3a MAaHHbIX (IPOTHO3MPOBAHUE,
KiaccuduKamys, KIacTepru3amys, aHaJIn3 OTKIOHEHUH ); TOHUMATh II0CIIEJOBATEIbHOCTh PELICHU 3a]a4 aHaIn3a
JaHHBIX: cOOp TMEPBHYHBIX JAHHBIX, OYMCTKA W OI[EHKA KayecTBa JaHHBIX, BBIOOD W/WIIM MOCTPOEHHE MOJIEIH,
npeoOpa3oBaHKe JIAaHHBIX, BU3yaIN3alysl JaHHBIX, MHTEPIPETALUs PEe3yJIbTaTOB;

MIOHMMaHHE OCHOBHBIX ITPHHIIMIIOB YCTPOHCTBA U (D)YHKIIMOHUPOBAHUS COBPEMEHHBIX CTAIMOHAPHBIX 1 MOOMIIBHBIX
KOMITBIOTEPOB;  TEHAEHIMH pPa3BUTHSA KOMIIBIOTEPHBIX TEXHOJIOTWMH; BllaJicHWE HaBbIKAMH  PabOTEHI
C OIEepalMOHHBIMU CHCTEMaMH, OCHOBHBIMHU BHJIaMH ITPOTPAMMHOT'0 0OeCTIedeH s JUIsl pelIeHus YIeOHbIX 3a/1a4
10 BBIOpaHHOH cliennalin3alny;

HaJlMYhe NPEJICTaBICHNH O KOMIBIOTEPHBIX CETAX M MX POJHM B COBPEMEHHOM MHpE; O 0a30BBIX NPHHIMIIAX
opraHuzaiii ¥ QyHKIMOHMPOBAaHHMS KOMIBIOTEPHBIX  ceTeif; 00 oOmuxX NpUHIUNAX  Pa3pabOTKH
1 QyHKINOHUPOBAHUS UHTEPHET-TIPHIIOKEHHH;

MOHMMaHHUEe Yrpo3 MH(OPMALMOHHOW 0€3011aCHOCTH, MUCIIOJIb30BAHHE METOJIOB M CPEACTB IPOTUBOJCHCTBHS 3TUM
yrposam, -co0mntozienue Mep 0e30MacHOCTH, NMPEJIOTBPAILAIONINX HE3aKOHHOE PAcIpOCTPAHEHUE IEPCOHAIBHBIX
JaHHBIX; COOJII0IeHNE TPeOOBaHNI TEXHUKH 0E3011aCHOCTH U TMTHEHBI IIPH padoTe ¢ KOMITBIOTEpaMH U APYTHMHU



KOMITIOHEHTaMH [H(POBOr0 OKPYKCHUsI; -TIOHUMAHUE MPABOBBIX OCHOB HCIIOJIb30BAHUS KOMITBIOTEPHBIX
rporpaMm, 0a3 JaHHBIX U pabOTHI B ceTn IHTEpHET;

MOHMMAaHHE OCHOBHBIX MPHHIUIIOB IUCKPETU3AIMU PA3JIMYHbIX BUAOB HH(OpMAIMU, yMEHHE OIpPEACIITh
nHpOpMAMOHHBIHT 00BEM TEKCTOBBIX, rpaUuecKHX | 3BYKOBBIX JMJaHHBIX MPH 33JaHHBIX MapaMeTpax
JMCKPETH3ALMH;, YMEHUE OIMpPEICIIATh CPEAHIO CKOPOCTh Iepeladd JaHHBIX, OLCHUBATh M3MEHEHHE BPEMEHH
nepeauy npyu K3MEHEHNH HHPOPMAIIMOHHOTO 00hEMa JAHHBIX U XapaKTePUCTHK KaHaja CBSI3H;

YMEHHE CTPOUTH HEPaBHOMEPHBIE KOJIbI, JOMYCKAOIINE OJHO3HAYHOE JICKOJHUPOBaHHEe COOO0eHui (pedruKcHbIe
KOJIbl); KCIOJIb30BaTh MPOCTEUIINE KOIbI, KOTOPbIC MO3BOJSIFOT OOHAPY)KMUBATh U HCIPABIATH OIMIMOKA HpPHU
nepeiaue JaHHBIX; CTPOUTD KOJI, 00ECTIeUN BN HANMEHBINYI0 BO3MOXKHYIO CPEIHION0 AJHHY COOOIICHHUS TIPH
M3BECTHOM YaCTOTE CUMBOJIOB; MOSICHATH MIPUHIIMITB pAOOTHI IPOCTHIX AITOPUTMOB CIKATHUS JAHHBIX;

YMEHHE UCIIOIb30BaTh P PEIICHUH 33/1a4 CBOWCTBA MO3UIIMOHHOMN 3aIUCH YHCEN, AITOPUTMA TIOCTPOCHHUS 3aAMUCH
YHCNa B MO3UIMOHHONW CHCTEME CYHCICHHS C 33laHHBIM OCHOBAHHEM M IIOCTPOCHHUS 4YHCJIA MO CTPOKE,
coJiepIKallieil 3amuch ATOTO YWCIA B MO3UIIMOHHON CHCTEME CYHCICHHS C 33[aHHBIM OCHOBAaHHMEM; yMEHHE
BBIMOJHATh  apU(PMETHICCKHE OMNEepalUi B MO3UIMOHHBIX CHCTEMaX CYHCICHHS; YMEHHE BBINOJIHSATH
npeoOpa3oBaHus JOTMYECKUX BBIPAKEHHUH, HCIOJIb3Ys 3aKOHBI anreOpbl JOTUKH, YMEHUE CTPOHUTH JIOTHYECKOE
BBIPOKCHUE B JU3BIOHKTHBHONW W KOHBIOHKTHBHOW HOpMallbHBIX ()OpMax MO 3aJaHHON TaOIuIle WCTUHHOCTH;
HCCIe0BaTh 00JIACTh HCTUHHOCTH BBICKA3bIBAHUS, COJCPIKAIIETO MEPEMEHHBIC; PEIIaTh HECIOKHBIC IOTHIECKUE
YpaBHEHHsI M CHCTEMbl YPaBHEHHIA; yMEHHE PEIIaTh aJrOPUTMHUYESCKUE 3a/1a4, CBSI3aHHbBIC C aHAJIU30M rpadoB
(3a1au¥ MOCTPOCHUSI ONITHUMAIILHOTO Iy TH MEX/Y BepIIMHAMU Tpada, ONpeie/ieHHs KOJINUECTBA PA3IMIHbIX My Tel
MEXy BEpUIMHAMU OPUEHTHPOBAHHOTO AIMKINYECKOro rpada); yMEHHE HCIOJIb30BaTh JCPEBbs MPU aHAIH3E
U MOCTPOCHUM KOJIOB U JUIA TpPEICTaBlIeHHUs apu(METHUYECKUX BBIPAXKCHHUH, [PU PEUICHHH 3a]ad IOUCKA
U COPTHPOBKH; YMEHHE CTPOHMTH JAEPEBO WIPHI MO 3aIaHHOMY AITOPUTMY; pa3pabaThiBaTh U 0OOCHOBBIBATH
BBIUTPHIIIHYIO CTPATETHIO UTPBI;

MOHUMaHKe 0a30BbIX ANTOPUTMOB 0OPAOOTKH YKMCIIOBOM M TEKCTOBOM MH(OpMAIUU (3a[KCh YHUCEI B MO3UIIUOHHOM
CHCTEME CUMCIICHHS, HAXOXKCHUE BCEX IMPOCTBIX YHCEN B 33JaHHOM JHara3oHe; o0paboTka MHOTrOpaspsaHbIX
LENBbIX YHCeN;, aHaJu3 -CHUMBOJIbHBIX CTPOK M JIp.), aJTOPHUTMOB TOKCKA U COPTUPOBKH; YMEHHE OIPEACNSATh
CJIOKHOCTD U3y4aeMbIX B Kypce 0a30BbIX aJITOPUTMOB (CYMMHPOBAHHUE 3JIEMEHTOB MacCHBa, COPTUPOBKA MAaCCHBA,
nepeOOpHbIC ATOPUTMBI, TBOUYHBIH MOUCK) U IPUBOUTH MPUMEPbI HECKOJIBKHUX AITOPUTMOB Pa3HOM CIOKHOCTH
JUTSL pELICHUS OJTHOM 33124,

BJIAJICHUEC YHUBEPCAIbHBIM S3bIKOM [POrPaMMHpPOBaHUS BbICOKOTo ypoBHs (Python, Java, C++, C#),
MPE/CTABICHUSIMA O 0a30BbIX THUIAX JAHHBIX U CTPYKTypaX JaHHBIX; yMEHHE HCIOJIb-30BaTh OCHOBHbBIE
YIPABISIIONIME KOHCTPYKIIMH; YMEHHE OCYHIECTBISATh AaHAIU3 MPEUIOKEHHOW MPOTPaMMBbl:  OIPEACISATH
pe3yibTaThl paboThl MPOTPAMMBI TIPH 338JAHHBIX MCXOJHBIX JAHHBIX; OMPEACISTh, IPU KAaKUX UCXOIHBIX JAHHBIX
BO3MOJKHO MMOJTYYCHUE YKA3aHHBIX PE3YJIbTATOB; BBISIBISITH JAHHBIE, KOTOPBIE MOT'YT IPUBECTH K OLIMOKE B paboTte
pOrpamMmel; GOPMYITUPOBATH MPEATOKEHHS 110 YIIyUIIEHUIO TIPOrPAMMHOTO KOJIa;

yMeHHe pa3pabaThiBaTh U PEaJM30BBIBATH B BUJE MpPOrpaMM 0a30Bbie ATOPUTMBI, yMEHHE HCIOIb30BaTh
B IIpOrpaMMax JaHHbIE Pa3IMYHBIX THUIOB C yY4ETOM OrpaHMYCHHUI Ha UANa30H MX BO3MOXKHBIX 3HAYCHHH,
MPUMEHSTH [PU PELICHUH 33134 CTPYKTYPBI TAHHBIX (CIIUCKH, CIIOBApPH, CTEKU, OUePE/It, IePEBbs), UCIIOIb30BATh
0a30BbIe OIEpalUi CO CTPYKTYPaMH [AHHBIX; MPUMEHSATh CTAHIAPTHBIE U COOCTBEHHBIE MOAMPOTPAMMBI IS
00pabOTKKM YHCIIOBBIX JaHHBIX U CHMBOJIbHBIX CTPOK; HCIIOJIB30BaTh MPU Pa3pabOTKe MpOrpamm OUOIHOTEKH
MOJINPOrpaMM; 3HaTh (DYHKIMOHATIBHBIE BO3MOYKHOCTH HHCTPYMEHTAJIBHBIX CPEIICTB CPEJibl pa3paboTKu; yMEHHE
HCIOJb30BaTh CPEJICTBA OTIAKH MPOrPAMM B CpeJie IPOrPaMMHUPOBAHHS, YMEHUE IOKYMEHTHPOBATh IPOTPAMMBI;

YMEHHUE CO3/1aBaTh CTPYKTYPUPOBAHHbBIE TEKCTOBBIE IOKYMEHTHI M JIEMOHCTPAIIMOHHBIE MATEPUAITBI C UCIIOIB30BAHUEM
BO3MOXHOCTEI COBPEMEHHBIX MPOrPAMMHBIX CPEJCTB U 00JIAUHBIX CEPBUCOB; YMEHHE CO3[aBaTh BEO-CTPaHHUIBI;
YMEHHE HCIOJb30BaTh JJICKTPOHHBIC TAONWMIBI Ul aHANIW3a, MPEICTABICHHS W 00pabOTKM IAaHHBIX (BKIIOYAS
BBIYHCJICHHE CYMMBI, CPEIHETO apH()METHIECKOT0, HAaNOOIBIIET0 U HANMEHBINETO 3HAUCHHH, PEIICHUE YPaBHCHUH,
BBIOODP ONTHMAIBHOTO PEIICHUS, TOAO0D JTHHUH TPSH/A, PEIICHHE 3a/1ad IIPOTHO3UPOBAHNS); BIaJCHUE OCHOBHBIMH
CBENlCHUsIME O 0a3ax JaHHBIX, X CTPYKTYpe, CPEINCTBaX CO3IaHHs W PaOOTHl C HUMH; YMEHHC HCIOIb30BaTh
TaOJIHYIHbIE (PENAIMOHHBIC) 0a3bl JAHHBIX (COCTABIIATH 3aMPOCH B 0a3aX JAHHBIX, BBIIOIHATH COPTHPOBKY H MOUCK
3amucell B 0aze TaHHBIX, HAMIOJHATH Pa3pabOTaHHY0 0a3y MaHHBIX) H CIPABOYHBIC CHCTEMBI;

YMECHHE HCHOJb30BAaTh KOMITBIOTEPHO-MATEMaTHYECKUE MOJENU JUIS aHalu3a OOBEKTOB U IPOLECCOB:
(hopMyIHPOBATH 1I€Th MOJCITHPOBAHUS, BEIIOJHATh aHAIH3 PE3yNbTATOB, MMOJYYCHHBIX B XOJI€ MOJICIHPOBAHNUS;
OIICHUBATh aJICKBATHOCTh MOJEIH MOJCIHPYEMOMY OOBEKTY WM IIPOLECCY; MPEACTABIATh PE3YIbTAThI
MOJICIIMPOBAHMS B HATJSITHOM BUJIC;

YMCHHE OpPraHHW30BBIBATH JIMYHOEC HWH(POPMAIMOHHOE IIPOCTPAHCTBO C HMCIIOJIH30BAHUEM PA3IMYHBIX CPEICTB
IU(PPOBBIX TEXHOJIOTHI, MIOHMMAaHUE BO3MOXKHOCTEH MUPPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX YCIYT, MUAGPOBBIX
00pa30BaTeNFHBIX CEPBHCOB; INOHUMAHUE OCHOBHBIX NPUHIMIIOB pPaOOTHl, BO3MOXKHOCTEH U OrpaHHYCHHS
MIPUMEHECHHUS TEXHOJIOTHH HCKYCCTBEHHOT'O MHTEIUICKTA B PA3JIUYHBIX 00JIACTAX, HATMYUE MMPEICTABICHUN O KPYTe
peliaeMbIX 3aJad MAIIUHHOTO OOydYeHHs (pacro3HaBaHUs, KIacCH(UKAIUK ¥ IMPOTHO3UPOBAHUS) HATHYHC
MPECTaBICHUN 00 UCTIOIh30BAHUU HH(OPMAIIMOHHBIX TEXHOJIOTUH B Pa3IMYHBIX MPO(ECCHOHATBHBIX Cepax.



COIJEPKXAHUE YYEBHOI'O IIPEIMETA «MH®OPMATHUKA»

B cozmeprxanuu yueGHoro mpeameta «MHpopMaTnka» BBLAEIAIOTCS YETHIPE TEMATHYECKUX pa3jiena.

Paznen «IludpoBass rpaMoTHOCTB» IOCBALIEH BOIPOCAM YCTPOMCTBA KOMIIBIOTEPOB H JPYTHMX DJIEMEHTOB
1 (pOBOro OKpYKEHHs, BKIIOYass KOMIIBIOTEPHBIE CETH; HCIIOIb30BAHUIO CPE/ICTB ONIEPALIMOHHON CHCTEMBI; paboTe
B ceTH VIHTEpHET M UCII0JIb30BaHHUIO HHTEPHET-CEPBUCOB; MH()OPMALMOHHOM 6€3011acHOCTH.

Paznen «Teoperuveckne OCHOBHI MH(OPMATHKH» BKIIOYAeT B ceOs MOHATUHHBIA ammapar HHPOPMAaTHKH,
BOIIPOCHI KOJMPOBAaHMS WHPOPMAIMU, U3MEPEHUsI MHOOPMALMOHHOTO 00bEMa JaHHBIX, OCHOBBI alreOphl JIOTUKU
U KOMIILIOTEPHOI'O MOJEIUPOBAHUSL.

Pasnen «AaropuTmMbl W NPOrpaMMHPOBAHME» HAIPABJICH HAa pa3BUTHE AITOPUTMHYECKOTO MBIIUICHHUS,
pa3paboTKy airOpUTMOB M OLIEHKY MX CIJIOKHOCTH, (POpMHpOBaHHE HABHIKOB peaM3alldy MPOrpaMM Ha S3bIKax
IIPOrPaMMHUPOBAHHUS BEICOKOI'O YPOBHS.

Paznen «Angopmanuonnbie TEXHOJIOTHN» TOCBSIIIEH BOIIPOCaM NMPUMEHEHHUS HH(POPMAIIMOHHBIX TEXHOJIOTHH,
PEaJM30BAHHBIX B IPUKIAJAHBIX IPOrPAMMHBIX NPOLYKTaX M MHTEPHET-CEPBUCAX, B TOM YMCIE B 33/a4aX aHaau3a
JTaHHBIX; MCIIOJIb30BaHMIO 0a3 TaHHBIX U 3JCKTPOHHBIX TAOIHIL U1 pEIIeHUs NPUKIAIHbIX 3a1ay.

B npuBenénnom nanee coaepkanuu yueoHoro npeaMeta « HpopMaTHKay) KypCUBOM BBIACICHBI JOOTHUTEIBHbIC
TEMBbI, KOTOPbIE HE BXOIAT B 00s3aTENIbHYIO IPOrpaMMy OOYYEHUs, HO MOTYT OBITh IPEUIOKEHBI sl U3yUECHUS
OT/JENIbHBIM MOTHBHPOBAHHBIM U CIIOCOOHBIM 00yYaroIUMCS.

10 xkaacce

udposasi rpaMoTHOCTH

TpeOoBaHus TEXHWKHA OE30MACHOCTH W TUTHEHBI INpH padoTe ¢ KOMIBIOTepaMH U JPYTUMH KOMIIOHCHTAMH
IUPPOBOTO OKPYIKESHUSL.

[puHIIMIET PabOTHl KOMOBIOTEPOB M KOMIBIOTEPHBIX cHCTeM. Apxutekrypa (on Heiimana. [apsapockas
apxumexmypa. ABTOMAaTHYeCKOEe BBIIONHCHHWE MPOTpaMMBl  IporeccopoM. OmnepaTHBHASA, ITOCTOSHHAS
U TONTOBpeMeHHas maMsaTh. OOMEH JaHHBIMHE C TTOMOIIBIO IiH. KOHTpOIephl BHENTHUX YCTpoiicTB. [Ipsamoii moctym
K MaMSTH.

OCHOBHBIE  TCHOCHIWH  Pa3BUTUS  KOMIIBIOTEPHBIX  TEXHOJOTHH. [MapanmencHple  BBIYUCIICHUSL.
MHoromnporeccopHbie CHCTEMBEL.
CynepkoMItbloTephl. PacmipenenéHaple BBIYHCIUTEIRHBIE CHCTEMBI M 00paboTKa OONBIIMX TaHHBIX. MOOWIBHBIC
IUPPOBBIE YCTPOHCTBA M UX POJb B KOMMYHHKAIMSAX. BCTpOCHHBIE KOMITBIOTEPEL. MUKPOKOHTPOJIICPHEL.
PobGoTH3npoBaHHBIEC TIPOU3BOCTBA.

[IporpammHOE oOecrieueHHEe KOMITHIOTEPOB M KOMITBIOTEPHBIX CHCTEM. BHIBI MporpaMMHOTO 0OecreueH s U uX
HazHaueHWe. (OCOOCHHOCTH  MpOrpaMMHOTO  o0ecriedeHHss  MOOWIBHBIX  ycTpoictB.  -IlapamnemsHOe
nporpamMupoBanue. CUcTeMHOe TporpamMMHoOe -obecriedeHne. OTepalnOHHBIE CHCTEMBI. YTHIUTHL. JlpaiiBepsr
ycTpoiicTB. MHCTAIIIAINS U ASMHCTAIULAUS IPOTPAMMHOTO 00ec-TIeUCHUS.

daiinoBeie cucTeMbl. [IpHHITUTIBI pa3MeneHus 1 IMEHOBaHUS (paiiioB B JonroBpeMeHHOH mamsth. [11a0mons! ais
OTIMCaHUSA TPYTII (haiIoB.

3akoHonmatenbcTBO Poccmiickoit denepanmmu B 00NACTH MPOTpaMMHOTO obecrieueHus. JIumeH3upoBaHHe
MPOTPaMMHOTO oOec-TieueHus 1 NU(QPOBEIX pecypcos. [IponpueTapHOE W CBOOOTHOE MPOTpaMMHOE OOECIICUCHHE.
Kommepdeckoe ¥ HEKOMMEPUYECKOE -HCIONB30BAaHUE MPOTPAMMHOTO OOecreueHus | OU(PPOBBIX PECYPCOB.
OTBETCTBEHHOCTh, YCTaHABIMBaeMasl 3aKOHONATETLCTBOM P® 3a HempaBOMEpHOE HCIONB30BaHHE MPOTPAMMHOTO
obecrieueHHs U TH(POBEIX PECYPCOB.

[IpuHUMOBI TOCTPOEHHUSI W anmapaTHble KOMIIOHEHTHI KOMIbIOTEpHBIX ceTeil. CereBble mNpoTOKOJbl. CeThb
Wnrepner. Anpecanust B cetu MaTepreT. [Iporokoinst creka TCP/IP. Cuctema TOMEHHBIX UMEH.

Paznenenne IP-cerm Ha moacetu c momolnplo Macok mojacereil. CereBoe agMuHucTpupoBanue. [lomydenue
JIAHHBIX O CETEBBIX HACTpOMKax KommbiloTepa. [IpoBepka Hamuuusi cBsi3u C y3i0M cetu. OmnpeneneHue MapuipyTta
JIBHDKCHUS TIAKETOB.

Bunsl nestensHocTr B cet UaTepHeT. CepBuckl MuTepHEeTa. ['e0-nHpOpMaIMOHHBIE CHCTEMBI. | '€0ToKallnOHHbIC
CEPBUCHI PEATLHOTO BPEeMEHHU (JIOKAIMs MOOWJIBHBIX Tele()OHOB, ONpEeIICHUE 3arPYKEHHOCTH aBTOMAarucTpaien
U T. I.); HHTEPHET-TOPTOBJISL, OPOHUPOBAHKE OMIICTOB M TOCTUHMIIL U T. II.

TlocynapcTBeHHBIE 3JEKTPOHHBIE CEpPBUCH M yciayrd. CouualbHble CeTH — OpraHu3alusl KOJUIEKTUBHOTO
B3auMoJieiicTBAs ¥ oOMeHa naHHbIMH. CeTeBOM STHKET: INpaBWia IMOBeIeHHsS B KuOeprpocTtpancTse. [Ipobiema
MOJUTMHHOCTH MOJYYeHHOH nHpopManmu. OTKPBITEIE 00pa30BaTEIbHBIC PECYPCHI.

TexHOTeHHBIE ¥ SKOHOMHYECKUE YTPO3bI, CBs3aHHBIC C mcmoib3oBanneM WKT. OOmiye mpoOieMbl 3aliuThI
uHpOopManuu U HHHOPMAIIMOHHOH Oe30macHoCcTH. CpecTBa 3alUThl HHOOPMAIIHH B KOMITBIOTEPAX, KOMITBIOTEPHBIX
CeTSX U aBTOMATHU3UPOBAHHBIX HH(POPMALMOHHBIX cucTeMax. IIpaBoBoe oOecneucHHe WHPOPMAIMOHHON
0e30macHOCTH. DeKMPOHHAL YUPPOB8as NOONUCH, CEPMUPUYUPOBAHHBLE CATIMbL U OOKYMEHMbI.



[IpenoTBpaieHne HECAaHKIIMOHUPOBAHHOTO JOCTYMA K JUYHONW KOH(MHUISHITMAILHON WHPOPMAIINHU, XpaHIIIeHCs
Ha TEPCOHAIFHOM KOMIBIOTEPE, MOOWIBHBIX yCTpOWCTBaX. BpenoHocHoe mporpaMMHOE oOeclieueHHe U CIOCO0bBI
00pb0BI C HUM. AHTHBHPYCHBIE ITporpamMMbl. OpraHu3aIis TMIHOTO apXuBa HHPopMannu. Pe3epBHOE KOHpOBaHHE.
ITapospHas 3amuTa apxuBa.

[udpoanne nanapix. CHMMeTpHYIHBIE 1 HecUMMeTpudHble mudprl. [Hudpser npocroii 3amensl. [ndp Lesaps.
Mudp Buxenepa. Anroputm mudposanns RSA. Cmezanozpaghus.

Teopernyeckne 0cCHOBBI HHPOPMATHKHA

Wndopmanus, nanHele 1 3HaHUs. MHPOpMaIOHHBIE IPOLIECCH B TPUPOJIE, TEXHUKE U OOIECTBE.

HenpepbIBHbIE ¥ JUCKPETHBIE BEIMYUHBI ¥ CUTHaimbl. HeoOXoanMOCTh IUCKpeTH3aluu  HH(pOPMAIMH,
npesHa3HaYeHHOH ISl XpaHeHUs], IepeJad 1 00padoTKH B U(POBBIX CHCTEMAX.

JlBonuHoe KoaupoBaHue. PaBHOMEpHBIE W HEpaBHOMEpHBIE KOJIbl. JlekonupoBaHHE COOOIIEHMH, 3alMMCAaHHBIX
C TIOMOIIbI0 HEPaBHOMEPHBIX Kof0B. Yciosue Pano. [TocTpoeHne 0fHO3HAYHO JEKOJUPYEMBIX KOJOB C IOMOIIBIO
nepesa. [pagp An. A. Mapkosa. Enuannpl nusmepeHus: koinudectBa MHGopManuu. AndaBUTHBIH TOAXOA K OLEHKE
KOJIMYeCTBa HHPOpPMAIINH.

CucteMsl cuucneHus. Pa3BépHyTas 3amuch IENBIX U APOOHBIX YHCET B IMO3UIUOHHOW CHUCTEME CUMCICHHS.
CBoiiCcTBa TO3UIIMOHHOW 3alMCH YHCJIA: KOJIMYECTBO LU(P B 3alMCH, NPU3HAK JETMMOCTH YHCJIa Ha OCHOBaHHE
CHCTEMBI CUUCIICHUS. AJITOPUTM TepeBo/ia IIeJI0ro Yyucia u3 P-MuHON CHCTEMBI CUNCIIEHHS B AECATHUHYIO. AJITOPUTM
nepeBosia KOHeuHO# P-u4HOM ApoOM B IECATUUHYIO. ANTOPUTM NEPEBOJIA LIEJIOT0 YHCIa U3 JECATHYHON CHCTEMBI
cuucneHuss B P-uunyro. IlepeBon KoHeUHOM pdecATHUHOW 1podbu B P-muHyro. JIBonm4Has, BOCbMEpHUYHAS
W LIeCTHAALATepUYHAs] CHUCTEMbl CUUCICHUS, CBA3b MEXKIY HUMH. ApU(PMETHYECKHE OINEepalvu B MO3UIHMOHHBIX
CUCTeMaxX CUUCIICHUS. Tpouynas ypasHo8euweHndas CUCmemMa cyuCieHus. J{8ouuHo-0ecamuynas Cucmema CHucieHus.

Konuposanue texctoB. Komuposka ASCIIL. Oxunobaiirhbie koguposku. Cranaapt UNICODE. Koauposka UTEF-8.
Onpenencaue HHYOPMAITHOHHOTO 00bEMa TEKCTOBBIX COOOIIICHHUI.

KomupoBanue wusobpaxenuil. OleHKa HHPOPMANMOHHOTO 00B-EMa TpapUUECKUX MAHHBIX MPU 3aJaHHBIX
paspelieHny 1 riryOuHe KogupoBaHus 1BeTa. [{BeToBbie Moaenu. BexTopHoe koaupoBanue. @opmarsl rpaduuecKkux
¢aiinos. TpéxmepHas rpaduka. OpaxranbHas rpaduka.

KomupoBanue 3Byka. OrieHka HHGOPMAIIMOHHOTO 00BEMa 3BYKOBBIX JAaHHBIX MPH 3aJaHHBIX YacTOTE
JUCKPETH3aIMU U pa3psIHOCTH KOAUPOBAHUS.

Aunrebpa noruku. [ToHsiTHe BhIcKa3biBaHMsl. BrickaspiBaTesbHbIe GOpMBI (peanKarhl). KBaHTOPHI CylIeCTBOBaHUS
1 BCEOOITHOCTH.

Jlornyeckue omepanuu. Tabmurpl HWCTHUHHOCTH. Jlorndyeckue BbIpakeHUs. Jlorudeckwe TOXKIECTBA.
Jloka3aTenbCTBO JOTMYECKUX TOXKIECTB C IOMOIIBIO TAOIUI] HCTHHHOCTH. Jlorndeckue onepanuy U omnepanuy Haj
MHOXECTBaMH.

3aKoHBI anreOps! JIOTHKH. DKBUBAJICHTHbIE MPe00pa3oBaHMs JIOTHUECKUX BBIpaXKeHHH. Jlorndeckue ypaBHEHUS
U CUCTEMBI YPaBHEHU.

Jlornueckue GpyHKIMU. 3aBUCUMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTHYECKUX (DYHKIMI OT KOJMYECTBA apIyMEHTOB.
[TonHbIE CUCTEMBI JIOTHYECKUX (DYHKIHH.

KaHonuyeckne QopMbl JorMueckux BblpakeHHH. CoOBepIIEHHbIE JU3bIOHKTHBHBIE ¥ KOHBIOHKTHBHBIE
HOpMaJbHbIe ()OPMBI, AITOPUTMBI X TOCTPOCHHS MO TaOJIHIle HICTUHHOCTH.

Jlormueckue 31eMeHTHI B cocTaBe KoMibioTepa. Tpurrep. Cymmarop. MHoropaspsiansiii cymmatop. [loctpoerue
CXEM Ha JIOTHYECKHX 3JIEMEHTaxX MO 3aJlaHHOMY JIOTHYECKOMY BBIPAXKEHHUIO. 3alUCh JIOTHYECKOTO BBIPAKEHHS IO
JIOTHYECKOH cxeme. Muxpocxembl u mexHoI02uUs UxX npou3so0cmad.

[IpencrapneHne IENbIX YHCEN B MaMATH KoMIbioTepa. OrpaHMYEHHOCTh JHAaNa3oHa YHCEN NPH OrpaHHYCHHUH
KoJM4yecTBa pa3psanoB. [lepenonHeHue pa3psaHONW CEeTKH. be33HakoBble U 3HAKOBBIC NaHHbIC. 3HAKOBBIH OWT.
JIBOUYHBII TOTIOJIHUTENIBHBINA KOJI OTPULIATENbHBIX YHCEIL.

[ToOutoBeIe nOTHMYEcKne omepanud. Jlormueckuii, apupmerndeckuii u nukiaudeckuit casuru. lludpoanue
C TIOMOIIBIO TTOOUTOBO omneparyu «uckirovaromee NITNy.

[IpencrapneHne BEMIECTBEHHBIX YMCEN B IMAMATH KOMITBIOTEpa. 3Hauamias 4acTh W MOPSAAOK 4Mcia. J(mama3oH
3HAYCHWH BEUIECTBEHHBIX uYHced. IIpoOieMbl XpaHEHHs BEIIECTBEHHBIX YHCEJ, CBS3aHHBIC C OTPaHWICHHEM
KOJIMYECTBA pa3psioB. BrBINONHEHHE omepanuii ¢ BENIECTBEHHBIMH UYWCIIAaMH, HAKOIUICHHE OINHOOK MpH
BBIYUCIICHHSX.

AJITOpUTMBI U IPOrPaMMUPOBaHUeE

OmnpeneneHre BO3MOXHBIX PE3yJIbTaTOB pPabOThl MPOCTEHIINX aJrOPUTMOB VIPABICHUS WCIIOIHUTEISIMHI
Y BBIYHCIIMTENBHBIX aNTOpUTMOB. OTpeiesieHie HCXOHBIX JaHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET J1aTh TPeOyeMbIit
pe3ynbTar.

Oransl peneHns 3a1a4 Ha KOMIbIoTepe. IHCTpyMeHTanbHBIE CPEICTBA: TPAHCIIATOP, OTIAAUNK, TPO(QHUINPOBIIHK.
Komnmnsamws n uHTEpHpeTanus nporpamMm. BupTyansHele MaIIiHEL.

WnterpupoBanHas cpena pazpaborku. MeTonsl OTIaAKH mporpamm. Vcmonp30BaHHE TPACCHPOBOYHBIX TAOIHII.
OTtnamounslii BeIBOA. [TomaroBoe BIMOTHEHHE IporpaMMbl. Touku ocTaHoBa. [IpocMoTp 3HaUEHUH TIepeMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tumbl HaHHBIX: IIEJIOYHMCICHHBIE, BEIIESCTBEHHBIC,



CUMBOJIbHBIE, Jorndeckne. BerBnenus. CnoxxHbie ycnoBus. Ilukiael ¢ ycmoBueMm. I[UKIBI 1O mepeMeHHOM.
B3anmozamMeHseMOCTh pa3IWYHBIX BHAOB HUKIOB. MHBapmanT mnukiaa. CocTaBleHHE IMKIA C HUCIIOJIB30BAHHEM
3apaHee ONPEAeIEHHOTO NHBAPHAHTA IIHKJIA.

JlokymeHTHpOBaHHE mporpamMMm. Hcronp3oBaHne KoMMeHTapueB. I[loAroToBka ONMCAHUS —HPOTPAMMBI
Y MHCTPYKIMH JUTS TIOJIb30BATEIS.

AnropuT™Mbel 00pa0OTKM HaTypallbHBIX YHCEN, 3alMCAaHHBIX B MO3WLIHOHHBIX CHCTEMaX CUHCICHUS: pa3OnucHne
3aIliCH YUCIIa Ha OTAEIbHBIC NU(PHI; HAXOXKICHHE CYMMBI M NPOM3BEACHHUS IU(DP; HAXOXKICHHE MAaKCHMAaJIbHON
(MuPHUMAITEHON) TG PEIL.

HaxoxneHne Bcex NMPOCTBIX YMCEN B 33JaHHOM Juamna3oHe. lIpencraBieHue umciaa B BHAE HAOOpa MPOCTHIX
COMHOXHUTEJEH. ANTOPUTM OBICTPOTO BO3BEACHHS B CTEIICHb.

O06paboTka naHHBIX, XpaHAmMuXca B painax. Tekcrosrie n nBondHbIe (aitiel. PaitnoBsie nepeMeHHbIE ((aiinoBsie
ykazatenu). UteHne u3 aiina. 3ammce B ¢aii.

Paz6uenne 3amaun Ha momzagadu. Ilogmporpammel (mponenyps! u GyHKImN). Pexypcus. PekypcuBHBIE 00BEKTHI
(¢ppaxransr). PexypcuBHbIe poneayps! 1 GyHKIHH. FIcTIONb30BaHUE CTEKA I OPTaHU3AILMH PEKYPCHBHBIX BBI30BOB.

Vcnonp30BaHne cTaHAAPTHOW OMOIMOTEKH S3BIKa porpamMmupoBanus. [loakmoueHne ONOIHOTEK TOAIPOTPaMM
CTOPOHHHUX NPOU3BOAUTENEH. MOMyIbHBII NPUHIUI IOCTPOEHUS IPOTrpamMM.

Uuncnennsle MeTonpl. TOoYHOE M MpHOMIDKEHHOE peIleHHs 3amaqd. UNCIIeHHBIE METObl PEIICHHs YpPaBHEHHMIA:
MeTon mepebopa, METOA IOJOBHHHOTO JeneHus. [IpuOmmk€HHOe BBIYMCICHHE [UIMH KPUBBIX. BblumcieHue
wiomane ¢QUryp C IOMOIIBIO YHCICHHBIX METOZOB (METOX NPSIMOYTOJIFHHKOB, MeTOX Tparenmii). Ilomck
MakcuMyMa (MHHIMYyMa) (DyHKIIUH OJJHOM MEepEMEHHOW METOJ0M ITOJIOBUHHOTO JICJICHHUS.

O0paboTKa CHMBOJIBHBIX JAHHBIX. BCTpOeHHBIE (DYHKINH S3bIKa TPOTPAMMHUPOBAHNUS AJIsI 00paOOTKH CHMBOJIBHBIX
CTPOK. AJITOPUTMBI 00paOOTKH CHMBOJIBHBIX CTPOK: TTOACYET KOJIMYECTBA MOSBICHUI CHMBOJIA B CTPOKE; pa3onueHne
CTPOKH Ha CJIOBAa 1O MPOOETBHBIM CHMBOJAM; IIOUCK ITOJCTPOKH BHYTPH IAaHHON CTPOKHW; 3aMEHa HaileHHOM
MOACTPOKH Ha APYTyI0 CTPOKy. ['eHepammsi BceX CIIOB B HEKOTOPOM ay(aBUTE, yJOBIECTBOPSIOMIMX 3aIaHHBIM
orpanndeHusIM. [IpeoOpa3zoBanue 4nciia B CHMBOJIBHYIO CTPOKY M 0OpaTHO.

MaccuBbl ¥ ITOCIEA0BATENbHOCTH YUceN. Bpruncnenne 000OMIEHHBIX XapaKTEPUCTHK 3JEMEHTOB MACCHBA WU
YHCIOBOM  IOCNENOBAaTENbHOCTH  (CyMMBI, TIPOW3BENEHHSA, CpPENHETO apH(METHYECKOTO, MHUHHMAJILHOTO
¥ MAaKCHMAJIHOTO 3JIEMEHTOB; KOJIMYECTBA JJIEMEHTOB, yIOBIECTBOPSAIOIINX 3alaHHOMY YCIIOBHIO). JINHEHHbIH TONCK
3aJaHHOTO 3HAYEHHS B MACCHBE.

CopTupoBKa OJHOMEpPHOTO MaccuBa. IIpocTele MeETOABI COPTHUPOBKHM (METOZ ITy3bIpbKa, METOX BBIOOpa,
copTupoBka BcraBkamu). Cop-THpoBKa ciusiHieM. beictpast coptuposka Maccusa (anroput™ QuickSort). IBondHbIH
TIOMCK B OTCOPTHPOBAHHOM MacCHBe.

JlBymMepHbIe MacCHBBI (MaTpuIlbl). AJTOPUTMBI 0OpaOOTKH ABYMEPHBIX MAacCHBOB: 3aIOJIHEHHE JBYMEPHOTO
YHCIIOBOTO MacCHBa I10 33JaHHBIM IPaBMJIaM; IOUCK 3JIEMEHTA B JIByMEPHOM MAacCHBE; BBIYMCICHHE MaKCHMyMa
(MMHEMYMa) ¥ CyMMBI 3JIEMEHTOB JIBYMEPHOT'O MacCHBa; MIEPECTAHOBKA CTPOK M CTOJIOIIOB JBYMEPHOTO MaccHBa.

Paspabomra npoepamm 01 peuwienuss npocmulx 3a0ay ananuza Oauuvlx (OHUCMKA OAHHBIX, KlACCUpUKayusl,
AHANU3 OMKIIOHEHUL).

NudopmanuoHHbIE TEXHOJIOTHH

TexcroBeiit mpoueccop. PenaktupoBanune u Gpopmaruposanue. IIposepka opdorpadun n rpammaruku. Cpenacraa
MOMCKAa M aBTO3aMEHbI B TEKCTOBOM mporieccope. Mcmonp3oBanme crmieit. CTpyKTYpUpPOBAaHHBIE TEKCTOBBIE
nokyMmeHTel. CHocku, ornaBieHue. KomekTnBHas pabora ¢ JOKyMeHTaMH. HHCTpYMEHTBI peleH3MpOBaHUS
B TEKCTOBBIX Tporieccopax. OOnaunsie cepBuchl. Jlenosas nepenrcka. Pedepar. [IpaBuna muTHpoBaHust HCTOYHUKOB
u oopmiteHUs OHUOIHOTpadruecKux cchutoK. OdopMIiteHHe cIicKa JTUTepaTypsl. Cmanoapmel 6ubnuocpaguyeckux
onucanuii. 3HAKOMCTBO C KOMIIBIOTEpDHOH BEPCTKOM Tekcra. TexHWUeckWe cpeicTBa BBOJA  TEKCTa.
Crneunanu3poBaHHbIE CPEJICTBA PEAAKTHPOBAHHS MaTEMAaTHYECKNX TEKCTOB.

Ananuz naHHbIX. OCHOBHBIE 3a/laudl aHaJM3a JaHHBIX: NMPOTHO3UpPOBaHME, KiAaccH(UKaLUs, KiacTeph3anus,
aHanM3 oTKJIOHeHWi. [locienoBaTeIbHOCTE pelIeHus 3ajay aHain3a JIAaHHBIX: cOOp MEepBUYHBIX IAHHBIX, OYHUCTKA
W OIIEHKa Ka4yecTBa JIAHHBIX, BHIOOP W/WIIM NOCTPOSHHUE MOJIENH, TPeoOpa3oBaHue JAaHHbBIX, BU3yaIN3alus JaHHBIX,
MHTEpIpeTanys pe3yibTaroB. [IporpaMMHBIE CpEACTBa W MHTEPHET-CEPBHUCH I 00pabOTKM M IIPEACTaBICHUS
JaHHBIX. bornpmme nanHeie. MammmHaHOE 00yUYCHHE. MHmMeLIeKmYyanbHblll AHATU3 OAHHBIX.

AHanM3 JIaHHBIX C [TOMOIIBIO BJICKTPOHHBIX TaOmuL. BrlumcneHne cyMmbl, cpegHero apu(MeTHUEcKOro,
HanOoubIIero (HaUMEHBIIET0) 3HAUEHHs Tuara3oHa. Beranciienne ko3 punnenTa Koppesiuy IByX psi/IOB JaHHBIX.
IocTpoeHue cTondYaThIX, IMHEHYATHIX U KPYTOBBIX quarpamM. [loctpoenue rpadukoB ¢pyHkuuid. [Tonbop muanm
TpeH/1a, pelIeHNe 3a/1a4 IPOrHO3UPOBAHMSI.

UuncneHHOE pelleHHe ypaBHEHHMH C IIOMOINbI0 Toa0opa mnapaMerpa. ONTHMH3aLus KakK ITOMCK HaWIy4dllIero
pelieHus B 3a1aHHbIX ycsioBusX. LleneBast GpyHkuums, orpanuueHus. JIokanbHble M T100aIbHBI MUHUMYMBI LIEJIEBON
¢yHkuy. Pernrenue 3a1a4 onTHMHU3aIUY C TIOMOIIBIO 3JIEKTPOHHBIX TAOJIHII.



11 xkaacce

Teoperndeckne 0CHOBBI HHPOPMATHKHA

TeopeTnyeckue Moaxonsl K OLEHKE KoiudecTBa MH(popMannu. 3aKOH aJUTUBHOCTH HHpopMarmu. Popmyna
Xaprmu. Uadopmanus u BepositHocTs. @opmyia lllenHoHa.

Aunroput™mel cxatust gaHHbIX. AnroputM RLE. Anroputm Xadd-mana. Anroputm LZW. Anroputmsl cxaTus
JIAHHBIX C OTEPSIMU. Y MEHbBLICHUE ITyOHUHbI KOJUpoBaHus 1BeTa. OCHOBHBIE naen anroputMos cxkarust JPEG, MP3.

CkopocTh mepeaydl MAaHHBIX. 3aBHCHMOCTh BPEMEHHM IepeAadd OT HH(POPMAIMOHHOIO OO0BEMa JIaHHBIX
Y XapaKTEPUCTHK KaHana CBA3H. [IpruMHBI BOBHUKHOBEHUS OIIMOOK NpH Iepenade JaHHbIX. Kompl, m03BosIoNnIe
0oOHapy>KMBaTh U UCIPABIIATH OLINOKH, BO3HUKAIOIIUE TIPH 1epeaade NanHbiX. Paccrossnue Xammunra. KogupoBanue
¢ moBropenueM 6utoB. Koymer XaMMmuHra.

Cucrempl. KoMIIOHEHTHI cHCTeMBl U HMX B3aumoxeiictBue. CucremHeli 3(d¢dexT. VYmpaBieHHe Kak
nH(opMannoHHEIH nporiecc. OOparHast CBS3b.

Mopenn u MozpenupoBanue. llens MonenupoBaHusl. ANEKBAaTHOCTb MOJENH MOJAEIHPYEMOMY OOBEKTY WIIH
Ipolieccy, ey MoAenupoBanHus. @opmanu3anys IPUKIaJHbIX 3a4a4.

[IpencraBnenne pe3ysnbTaTOB MOJCIMPOBAHUS B BHJIE, YAOOHOM /I BOCHPUSTHS uesioBeKOM. [ 'paduueckoe
Npe/ICTaBICHUE JaHHBIX (CXEMBbI, TaOIuIbl, TpaduKn).

I'pader. OcHoBHbIe noHsATHS. Buas rpados. Onucanue rpad)oB ¢ NOMOIIBIO MaTPHIL] CMEKHOCTH, BECOBBIX MaTPHII,
CIIMCKOB CMEKHOCTH. PelleHHe alrOpUTMUYECKMX 3alad, CBS3aHHBIX C aHaM30oM TpadoB (mocTpoeHHe
ONTHMAJILHOTO MyTH MEXIY BepIIMHAMU rpada; omnpeieieHUue KOJIMUECTBA Pa3IMYHbIX MyTeH MEXAy BEepIIMHAMHU
OPHEHTHPOBAHHOTO AIMKINYECKOTO rpada).

Heperns. bunaproe aepeso. JlepeBbs moucka. CrmocoObl ob6xoma nmepeBa. [IpenctaBieHue apupMETHYSCKHX
BBIDOKCHUI B BUjAe JepeBa. J[MCKpETHbIe UIpbl IBYX HUIPOKOB ¢ HonHOW uH(opmanued. [loctpoenne nepesa
nepebopa BapUaHTOB; OIUCAHUE CTPATErWH WIPHlI B TAOJUUYHOI (popMe. BHIUrPHINIHbIE W IPOUTPHIIIHBIE MO3UIHIH.
BhmMrpeIHee cTpaTeruy.

CpencTBa HCKYCCTBEHHOro HHTeiIekTa. CepBHUCHI MAIIMHHOTO IIE€PEBOAA M paclo3HaBaHMA YCTHOM pedH.
Koruurusubie cepBuchl. MneHtudukanus u NOUMCK W300pakeHWH, pacro3HaBanue Jjul. -CamooOydwaromiuecs
cUCTeMBl. VICKyCCTBEHHBI MHTEIUIEKT B KOMIIBIOTEPHBIX Hrpax. lcHoip3oBaHHE METOIOB MCKYCCTBEHHOI'O
-MHTEJUIEKTa B 00ydarolux cucremax. Vcrnosnb3oBaHHE METOJOB MCKYCCTBEHHOT'O HMHTEJIEKTa B POOOTOTEXHHMKE.
WutepHer Beweil. [lepcneKTHBBI pa3sBUTHS KOMIIBIOTEPHBIX UHTEIIIEKTYaIbHBIX cucTeM. HellpoHHbIE CeTH.

AJNTOpUTMBI M IPOrPAMMHPOBaHUE

@dopmanuzanus MOHATHSA anroputMa. MammHa TelopuHTa Kak yHHMBEpcalbHas MOJAENb BBIYMCICHHH. Te3uc
Yépua—Treropunra. Mawuna Ilocma. Hopmanvhvle ancopugmul Maprosa. Aneopummuuecku Hepaspeuwiumvle
3a0ayu. 3adaua ocmanosa. Hesosmooicnocms agmomamuueckoti omaaoKu npocpamm.

OueHKa CIOXXHOCTH BBIYHMCICHUH. Bpemst paboThl 1 00bEM HCIIONIB3yeMOH MaMATH, UX 3aBHCUMOCTB OT pa3Mepa
MCXOJHBIX AaHHBIX. OlleHKa aCHMITOTHYECKON CII0’KHOCTH aITOPUTMOB. AJITOPUTMBI TOJIMHOMHAIBHOM CIIOKHOCTH.
[epe6opubie anroputMel. [IpuMeps! pa3nuyHBIX aNTOPUTMOB PEIICHUS OJTHOM 3aJaul, KOTOPbIE MMEIOT Pa3INdHyI0
CJIO’KHOCTB.

INonck mpocThIX YKcel B 3aJaHHOM JIHANa30He C TIOMOIIBIO aJITOPUTMa «PEnIeTo IpaTocheHar.

MHoropa3psiHbIe LeIble YHcia, 3a/1a4 JUIMHHONW apru(MEeTHKH.

CnoBapu (acconMaTHBHBIE MAacCHBBI, OTOOpaskeHus). Xom-Tad-nuipl. [locTpoeHne anaBUTHO-4ACTOTHOTO
CJIOBApSI AJISL 3aJJaHHOTO TEKCTa.

Ananuz mexcma Ha ecmecmseeHHOM sA3biKe. Bwidenenue nociedosamenvrocmeti no wabnony. Peeynsaphvie
svipadicenus. Yacmomuulii ananus.

Crekn. AHanM3 NPaBWIBHOCTH CKOOOYHOTO BBIpaKEHHUS. BblunciieHne apu()METHUECKOro BBIPAXKCHHS,
3aIUCAHHOTO B IOCTUKCHOHN (popme.

Ouepenu. Mcnonb3oBaHue ouepeay 1l BpeMEHHOTO XPAHEHHs JaHHBIX.

Ceasnvie cnucku. Peanusayusi cmexa u ouepeou ¢ NOMOWbIO C8A3HBIX CHUCKOB.

AnroputMel  Ha rpadax. [locTpoeHMe MHHHMMAalbHOTO OCTOBHOTO JIepeBa  B3BEILICHHOI'O  CBSI3HOTO
HEOpUEHTHPOBaHHOTO Tpada. O0xo0 epagha 6 enybuny. O6x00 epagha 6 wupuny. KonmdecTBo pasnuyHbIX ITyTei
MEX1y BEpUIMHAMH OPHEHTHPOBAHHOIO alMKJINYecKoro rpada. Anroput™ J[ledkcrpol. Areopumm Drotioa—
Yopwanna.

HepeBbsi. Peanuzanust nepeBa ¢ IIOMOIIBIO CCBUIOYHBIX CTPYKTYp. [IBonuHble (OMHapHBIE) nepeBbs. [locTpoenue
JiepeBa JUlsl 33/1aHHOTO aprU(METHYECKOro BhIpaKeH!s. PekypcuBHBIE anroputMsl 00xoza nepesa. Mcnonb3oBanue
CTeKa M o4epeIu JJisl 00Xo/1a JiepeBa.

JHamMuueckoe MporpaMMHpPOBAaHUE KaK METOJ PELICHHs 3a]ad C COXPAaHEHHEM HMPOMEKYTOUHBIX PE3yJbTAaTOB.
3ajauyn, penraemMble C MOMOLIBIO JUHAMHYECKOTO IPOrPaMMHPOBAHMS: BBIUYMCICHUE DPEKYpPCHBHBIX (QYHKIHWH,
MOACYET KOJIMYECTBA BADUAHTOB, 3a]Ja4H ONTHMHU3AIINH.

[Tonsitne 00 OOBEKTHO-OPUEHTUPOBAHHOM HporpamMMmupoBaHur. OOBeKTHl U Kinaccbl. CBOWCTBA U METOIbBI
00bekTOB. OOBEKTHO--OPUEHTHPOBAHHBIN aHanu3. Pa3spaboTka nporpaMM Ha OCHOBE 00BEKTHO-OPHEHTHPOBAHHOTO



noaxoza. MHKkarcy s, Hacle0BaHKue, MOTUMOPPHU3M.

Cpenpl ObICTpO#i pa3zpaboTku mporpamm. IIpoekTupoBanne nHTEpdeiica monp3oBarels. Mcnoib30BaHuEe TOTOBBIX
YIPaBISIEMBIX JIEMEHTOB LISl IOCTPOSHHUS HHTepdeiica.

O030p SI3bIKOB TPOrpaMMupoBaHus. [loHATHE O HmapagurMax HPOrPaMMHPOBaHUs. M3yuenue 6mopoco s3vikd
nPOSPAMMUPOBAHUSL.

HNudopmanuoHHbIe TEXHOJIOTHH

Oranmbl  KOMIIBPIOTEPHO-MAaTEMATHYeCKOTO MOJCIUPOBAHMA: IIOCTAaHOBKA 3adayd, pa3paboTka MOJENH,
TECTHPOBAaHUE MOJIEIIN, KOMITBIOTEPHBIN SKCIIEPUMEHT, aHAJIN3 PE3yJIFTATOB MOACTHPOBAHUS.

JuckpeTn3anus mpu MaTeMaTHIECKOM MOJIEIIMPOBAHUN HETIPEPBIBHBIX MPOIeccoB. MoaemupoBaHNe IBIKCHUS.
MopnenmupoBanre  OHOJOTHYECKMX CHCTEM. MareMaTHdecKne MOJEIH B SKOHOMHUKE. BBUHCTUTEIHHBIE
SKCIEPUMEHTHI ¢ MOJCIISIMU. KomnvromepHoe Mooenuposanue cucmem yYRpasieHus.

O0paboTka pe3yIbTaTOB HKCIEpUMEHTa. MeTon HaWMEHBIINX KBaapaToB. OIEHKa YHCIOBBIX ITapaMeTpOB
MOJIETUPYEMBIX 00BEKTOB H IPOIECCOB. BoccTaHOBNIEHIE 3aBUCIMOCTEN TI0 pe3yJIbTaTaM dKCIIEPHMEHTA.

BepositHocTHEIE Momenu. Metonast Momnre-Kapno. MvurannornHoe MmonenupoBaHue. CHCTEMBI MacCOBOTO
o0CITy)KHBaHUSL.

Tabnmunsle (persmuoHHBIC) 0a3bl MaHHBIX. TabnHila — IMpencTaBlIeHUE CBEICHUH 00 OIHOTHITHBIX OOBEKTaX.
Momne, 3ammce. Kimrou Tabnmmer. Pabota ¢ rotoBoit 6a30if qaHHBIX. 3amomHeHne 06a3pl MaHHBIX. [10¥CK, COPTHPOBKA
1 (QUIBTpAIHS JaHHBIX. 3aIpOCHl Ha BRIOOPKY TaHHBIX. 3alPOCHI C MapaMeTpaMu. BeauciseMsle Mo B 3ampocax.

MHoroTabiangHble 6a3bl JaHHBIX. THITEI CBA3eH MeXOy Tabnuiamu. BHemrHmiA kirod. [lenocTHOCTh 0a3bl JaHHBIX.
3anpocsl K MHOTOTA0JIMYHEIM 0a3aM JaHHBIX. OCHOBHbIE NPUHYUNBL HOPMAIU3ayuy 6a3 OanHwuIX. 36K ynpasnenus
Odanuvimu SOL. Cozoanue npocmuix 3anpocos Ha asvike SOL Ha 6b100pKy OaHHBIX U3 0OHOU MAOIUYbL.

Hepenayuonnvle 6a3vl 0anHbix. IKcnepmmusie cucmemul.

Wurepuer-npunosxxenus. [IoHsTHE O CEpBEPHOM U KIMEHTCKOM YacTsaX cailta. TeXHOJIOTUS «KIMEHT — CEPBEPY, €€
nmocronHcTBa W HemocTaTku. OcHoBHI si3pika HTML u xackamueix Tabmun ctmieit (CSS). Crenapum Ha S3BIKE
JavaScript. ®opmsI Ha BeO-CTpaHHIIE.

PasmMemenune BeO-caiiToB. Yciayra XOCTHHTA. 3arpy3Ka (aiiioB Ha caift.

BBoxg m300paxeHUi C WCIIONB30BAaHUEM PA3MYHBIX MUQPPOBBIX YCTPOHCTB (IUPPOBBHIX (OoTOAIAPATOB
W MHKPOCKOIIOB, BHJICOKaMep, CKaHepoB H T.[.). [padmueckuii pemakrop. Paspemrenme. Kanpupoanue.
HUcnpasnenne nepcrnektuBbl. ['mcrorpamma. Koppeknus ypoBHeH, koppekuns mBeta. OOecrBeUnBaHNE LBETHBIX
n3o0paxxernit. Peryms. Pabota ¢ obmactsamu. OuiabTphl.

MHorocnoiable m300paxkeHus. TekctoBele cinou. Macka cios. Kanamel. CoxpaHeHHE BBIICICHHOW O0NAcTH.
[MoxaroToBka WILTIOCT-paninil Ik BeO-CaHTOB. AHUMHUPOBAHHEIE H300PaKCHHS.

Bekropnas rpaduka. IlpumutuBbl. V3MeHeHHWe TOpsIKa OJIIEMEHTOB. BrlpaBHWBaHWeE, pachpeiclicHHe.
I'pymmuposka. Kpuseie. @opMaThl BEKTOPHBIX PHCYHKOB. VCTonb30BaHME KOHTYpOB. BekTopH3amus pacTpOBBIX
N300paKCHH.

[IpuHIUIBI TOCTPOCHUS W PENAKTHUPOBAaHUSA TPEXMEpHBIX Mojeneil. CeTodHble Monmend. MaTepHaisl.
MonenupoBaHre WCTOYHHKOB oOcBemeHus. Kameprsr. ApmutuBHble TexHodorun (3D-mpuaTepsr). [lonsrue
0 BHPTYaIIbHOU PEaNbHOCTH U JOTIOTHECHHOHW PeaIbHOCTH.

Co3nanne mentpa «Touka pocra» TpexamonaraeT pasBUTHE 00pa30BaTEIBHOH HHPPACTPYKTYPHI
00111600pa30BaTeILHON OPraHU3aIMU, B TOM YHCJIe OCHAIICHHE 001[c00pa30BaTEIbHON OpraHU3aIlHH:

. 000pyIOBaHHEM, CPEICTBAMH OOYYICHUS M BOCITUTAHUS IS U3yUeHUS (B TOM YHCIIE IKCTICPUMEHTAIEHOTO)
MPEJMETOB, KYpPCOB, JMCIUIUTAH (MOIYJCH) TEXHOJOTHYSCKOW HANPABICHHOCTH INPU pPeaH3allid OCHOBHBIX
0011e00pa30BaTENbHBIX TPOTPAMM M JIOTIOJTHHUTEIBHBIX 00IIe00pa3oBaTENbHBIX MPOrpaMM, B TOM 4YHCIE IS
pacmpenus co aepkanus yaeoHoro npeamera «MHpopmaTukay;

. KOMITEIOTEPHBIM U MHBIM 000PYAOBAHUEM .

Hentp «Touka pocTa» BBEICTyIaeT B POJIM MPOCTPAHCTBA UL Pa3BUTHs IH(PPOBOH IpaMOTHOCTH HaceJICHUS,
TBOPUYECKOH U MPOEKTHOM AEATEIbHOCTH, [I03HABATEIbHON AKTUBHOCTH YUaIIUXCS, UX POJIUTENEH, Ie1aroros .

Ha 6a3e nentpa «Touka pocray MBOVY COIII Ne6 obecrnieunBaeTcst peann3anus 00pa3oBaTesIbHON IpOrpaMMBI
TEXHOJIOTMUECKOH HamNpaBJICHHOCTH 1o ydeOHoMy mpeamery «WHbopmaruka». Mcmonp3zoBanne o0opymoBaHUsS
«Touxka poctay npu peanuzanuu ganHoi OIT mo3BosIeT cO37aTh YCIOBUS:

° JUI pacliupCHUA COACPIKAHUSA KOJIBbHOT'O 06pa30}3aH1/m 1o I/IH(l)OpMaTI/IKC;
° JJIA IIOBBIIICHUA IM03HABaTEILHOW aKTUBHOCTHU 06yqa101111/1xc51 B TCXHUYECKOM 06J'IaCTI/I;

® s pa3BUTHS JUYHOCTH pebEHKa B mporecce 00y4eHns HH(POPMAaTHKH, ero CIIocCoOHOCTEH, POPMHUPOBAHU
Y yIOBIETBOPEHNUS COLMAIBHO 3HAUNMBIX HHTEPECOB M IOTPEOHOCTEH;



* gmug paboTel C OAapéHHBIMU IIKOJBHUKAMHM, OPTaHM3alMM WX pPa3BUTHA B PA3IUYHBIX 00JacTAX
00pa3oBaTeIbHOM, TBOPUECKOH EATETHPHOCTH.

OBOPYJIOBAHHME HEHTPA «TOUYKA POCTA»

1. OG6pasoBatesbHbIi KOHCTPYKTOP JUTS TIPAKTUKH 6JIOYHOTO MPOrPAMMUPOBAHHUS C KOMIUIEKTOM JaTYMKOB
2. OO6pasoBaTebHblii HAGOP MO MEXAaHHKE, MEXaTPOHHKE H POGOTOTEXHUKE
3. UetsIpéxoceBoii yueOHbIH POGOT-MAHUITYIATOP C MOy ILHBIMH CMEHHBIMH HACAIKAMU

4. OG6pasoBaTenbHbIH HAGOP IS M3ydEHHS MHOTOKOMIIOHEHTHBIX POGOTOTEXHMYECKHX CHCTEM
MaHHITYJIALHOHHBIX pOOOTOB

5.  Hoyr6yx
6. M®Y (npuntep, ckaHep, KOmup)



TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O NIPEJIMETA «<MH®OPMATHUKA»

10 k1acc

4 gaca B Hezenmto, Bcero 140 gacos, 18 4acoB — pe3epBHOE BpeMsl.

IIpumepHEBIe TEMBL,
PpacKpbIBaroNIye JaHHBIA pa3aen IporpaMMmEl,
1 KOJIMYECTBO 4acOB, OTBOJUMOE Ha UX
U3ydIeHHe

Y4ebHoe comepkaHue

OcCHOBHBIE BUJIBI JEATEIBHOCTH
y4almxcs TP U3yYCHUH TEMBI
(Ha ypoBHE y4eOHBIX IeHCTBHIT)

Pazgen 1. Hudposas rpamoTHOCTH (24 yaca)

KomrnproTep — yHHBepcallbHOE YCTPOHCTBO
00paboTKH JaHHBIX (6 9acoB)

TpebGoBaHMs TEXHUKHM 0€30MaCHOCTH M TUTUEHBI ITpH paboTe

C KOMITBIOTEPAaMH U APYTUMHU KOMIIOHEHTaMH IH(YPOBOTO
OKpY>KEHHSI.

TIpuHIUIEl pabOTH! KOMITBIOTEPOB 1 KOMIIBIOTEPHBIX CHCTEM.
Apxurtekrypa ¢hon Helimana. [ apsapockas apxumexmypa.
ABTOMAaTHYECKOE BBIIIOJHEHUE IIPOrPaMMBbI POLIECCOPOM.
OmnepaTrBHAs1, MOCTOSIHHAS M JOJITOBpEeMeHHas nmamsth. OOMeH
JTAHHBIMU C TIOMOLIBI0 IHH. KOHTPOJIIephl BHEIIHUX yCTPONCTB.
IIpsmoii gocTyn K maMsTH.

OCHOBHBIE TEHISHIINH Pa3BUTH KOMIBIOTEPHBIX TEXHOJIOTHIL.
[MapamnnensHble BEIMUCICHUS. MHOTONIPOECCOPHBIE CHCTEMBI.
CynepKOMIBIOTEPEI.

AHanM3UpoBaTh YCIOBUS UCIIOIB30BaHHUS KOMITBIOTEPa U APYTUX
JOCTYITHBIX KOMIIOHEHTOB IU(POBOTO OKPYKEHHUS C TOUKHU 3PEHUS
TpeOOBaHMH TEXHUKU O€30MIACHOCTH M THTHEHBI.

OnuceIBaTh COCTABHBIE YaCTH U MPUHIHUIEI paOOTH KOMIIBIOTEPOB
1 MOOHMIIBHBIX YCTPOMCTB. XapaKTepnu30BaTh KOMIBIOTEPHI PA3HBIX
MIOKOJICHUH.

Hckatb B cetn MHTEpHET HHpOpMALUIO 00 OTEUECTBEHHBIX
CIIEIMAITICTAX, BHECIIMX BKJIAJ B Pa3BUTHE BEIYMCIUTENBHOM
TEXHHKH.

[MpuBoOANTE IPUMEPHI, TOATBEP>KIAIOINE TeHACHINH PA3BUTHS
BBIYHCITUTEILHON TEXHUKH.

PacripeienéHHBIE BEIYUCIHTENBHBIE CHCTEMBI 1 00paboTka
0oNBIIMX MaHHBIX. MOOMITBEHBIE HU(PPOBBIE YCTPOICTBA U UX POITH
B KOMMYHHKaIUsIX. BCTpoeHHbIE KOMITBIOTEPEL.
MuxkpokoHTposiepsl. PoO0oTH3MpOBaHHBIE TPOU3BOJACTBA

IoAcHATH CyIMIHOCTB NapayieabHbIX BBIYUCICHUN.

IIpuBoIUTE NpUMEpHI 3a11a4, I PEIIEHH KOTOPBIX IPUMEHSAIOTCS
CYHNEpKOMIIBIOTEPHBIE TEXHOIOTUH WU TEXHOJIOTHH
pacnpeaenéHHbIX BEIUUCICHUN

IIporpamMmmHoe obecriedeHue (6 4acoB)

[IporpaMmmHOe obecriedeHre KOMITBIOTEPOB U KOMIIBIOTEPHBIX
cucreM. Buabl mporpaMMHOTo oOecrieueHus U MX Ha3HaueHHE.
OCOoOEHHOCTH IPOTPAMMHOTO 00eCTICUeHUsT MOOHMIIBHBIX
ycrpoiicTs. [lapannensHoe nmporpaMmmupoBanue. CHCTEMHOE
nporpammHoe odecrieuenue. OnepanroHHbIE CUCTEMbI. Y TUIINTBI.
[paiiBeps! ycTpoiicTB. MHCTAIIIAMA U NIEMHCTAIUIALNA
MPOTPAMMHOTO 00eCTICUEHHS.

DaiinoBsle cucTeMbl. [IpHHIMITEI pa3MeIIeH st 1 IMEHOBAHHS
(haitno B monroBpeMeHHON mamsTH. [11aGmoHsI A7t onrcaHus
rpymn Gainos.

Pa6oTatsb ¢ rpaduueckuM nHTEpHEHCOM ONEpaLlIOHHON CHCTEMBI
(OC), crangapTHBEIMU U CITy>K€OHBIMU MPUIIOKEHHUIMH,
(baiiIoBBIMU MEHEIKEPaMH.

COOTHOCHTB BU/IBI JIMLICH3UI HA UCIIOIB30BaHKE ITPOTPAMMHOTO
obecrieueH s M TIOPSI0K ero MCHOJIb30BaHUS U PAaCIIPOCTPAHCHUSL.

[IpuBOIUTE MPUMEPBI NPOIPHETAPHOTO U CBOOOIHOTO
MPOrpaMMHOT0 00ecTieyeH s, IPEeAHA3HAYEHHOTO TSl PEIICHUS
OJIHHX U TEX JKe 3a/a4.

HasbiBaTh OCHOBHBIC IPABOHAPYILIECHHMS, HMEIOLIHE MECTO B 00JIACTH




3akoHoAaTenbcTBO Poccuiickoit denepanyu B 001acTi
nporpaMMHOro obecriedeHus. JInneH3npoBaHue MporpaMMHOTO
obecriedeHus 1 I(GPOBEIX pecypcoB. [IponpuerapHoe

u cBobo1HOE IporpaMMHoe obecniedenue. Kommepueckoe

U HEKOMMEPYECKOE HCTIOIb30BaHHIE NPOTPAMMHOT0 00eCTIedeH s
U IUQpPoBBIX pecypcoB. OTBETCTBEHHOCTD, yCTaHABIHBaEMast
3aKoHOaTeNIbCTBOM P® 3a HenpaBOMEpHOE HCII0JIb30BaHUE
HPOrPaMMHOTO 00ECTICUeHHUS U IU(PPOBEIX PECYPCOB.
IIpakTHyeckas: padora

WHcTanisnus 1 AeuHCTaIUIALUS IPOrpaMM

HCTIONIB30BAHUS IPOTPAMMHOT0 00CCIICUCHUS, ¥ HaKa3aHHs 3 HUX,
NpeayCMOTPEHHbIE 3aKOHOJATeIbCTBOM PO

KomribrorepHble ceTu
(5 gacoB)

[IpyHLIKITBI TOCTPOCHUS U alnapaTHbIE KOMIIOHEHTHI
KOMIIBIOTEpHBIX ceTell. CeteBble npoToKoiibl. CeTh MHTEpHET.
Anpecanus B cetn Mutepner. [Iporokons cteka TCP/IP. Cucrema
JTOMEHHBIX UMEH.

Pasnenenne IP-ceTr Ha MOICETH C TOMOIIBIO MAaCOK ITOJICETEH.
CereBoe agMuHHCTpUpoBanue. [loaydeHne JaHHBIX O CETEBBIX
HacTpoiikax komnbioTepa. [IpoBepka HaIMUuUs CBS3U C Y3JIOM CETH.
Ornpenenenue MapuipyTa JABHKEHHsI TaKETOB.

Bunel nesrensHocTH B ceti IHTEpHeT.

IMosICHATH NPUHIMIBI TOCTPOCHUSI KOMIIBIOTEPHBIX ceTel. BBIABIATH
o0lIIee ¥ pa3Iuyusi B OpraHU3aluy JOKaJbHBIX U ITI00AIBHBIX
KOMITBIOTEpPHBIX ceTeil. [IpuBoguTh NpUMEpPHI IIPOTOKOJIOB CTEKa
TCP/IP ¢ onpenenéHHbIMU QYHKIUSIMH.

Hcnonp3oBate Macku mojacereit 1 pazouenus |P-cetn Ha moaceTH.

ITpuMeHsTh NPOrpaMMHOE 00ECTICUeHHE IS IIPOBEPKH
paboTocmocoOHOCTH ceTH

Cepsucs! HTepHETA. ['eonH(DOpMAIMOHHBIC CHCTEMBI.
I'e0OKaIOHHBIE CEPBHUCHI PEATEHOTO BpeMeHH (JIOKaIus
MOOMIIBHBIX TeNle(OHOB, ONpEeeIeHNe 3arPy)KEHHOCTH
ABTOMarucTpanei ¥ T. I.); HHTEPHET-TOProBIIs; OPOHHPOBaHUE
OWJICTOB M TOCTUHHII U T. II.

T'ocyapcTBEHHBIE 3JIEKTPOHHBIE CePBUCHL U yeiayrd. ConnanbHbIe
CEeTH — OpPraHU3alMs KOJUIEKTHBHOTO B3aHMO/ICHCTBHS 1 0OMeHa
naHHBIMH. CeTeBOH STUKET: MpaBHiIa MTOBEICHHS

B KuOeprpoctpancTse. [IpobiemMa NOATHHHOCTH MOTYIeHHOM
nHpopmarmu. OTKPHITbIE 00pa30BaTENBHBIC PECYPCHI.
IIpakTnyeckas padora

CeTeBoe aIMUHICTPUPOBaHKE

NubpopmanmonHas 6e3omacHocTb (7 4acoB)

TexHOreHHbIC 1 SKOHOMUYECKHE Yrpo3bl, CBA3aHHbIC

¢ ucnonb3oBanueM MKT. O6ume mpobieMsl 3auTsl HHPOpMAIUK
1 HHPOPMAITHOHHOH Oe30macHocTH. CpeacTBa 3aIUThI
UHGOPMAIIUH B KOM-

XapakTepH30BaTh CYIIHOCTb MOHATHI «MH(pOPMAIOHHAS
0e30MacHOCTbY, «3anmra nHdopmaunm». GopMyIpoBaTh
OCHOBHBIE MpaBuiIa HHHOPMAIIMOHHOH 6€30MacHOCTH.
AHanu3upoBath

MBIOTEPAX, KOMITBIOTEPHBIX CETAX U aBTOMATH3MPOBAHHBIX
nH(bOpMaMOHHBIX cucTeMax. [IpaBoBoe obecrneueHne
WHPOPMAIIMOHHOW 6€30TTaCHOCTH.

Onexmponnas yugposas noonucs, cep-- MuPuyuposantvle calmol

3aKOHOJATebHYIO 0a3y, Kacarollyocsi nHGOPMaIMOHHOM
0e30MacHOCTH.

[IpuMeHSITH CPEICTBA 3AIIUTH HHPOPMALHH: GPaHIMAaydIPHI,
AHTHBHPYCHBIC IIPOrPAMMBI, IIAPOJIUPOBAHKE U apXUBUPOBAHHE,




U QOKYMEHmMbL.

IIpenoTBpamenne HeCaHKIIMOHUPOBAHHOTO JOCTYTIA K JIMIHOM
KOH(QUICHIIMAIBHOH MH(POPMAINY, XpaHAIIeHcs Ha IepCOHAIBHOM
KOMITBIOTEpE, MOOMIIBHBIX YCTpOicTBaX. BpenoHnocHoe
porpaMMHoOe oOecredeHue U crocoObl OOPHOBI ¢ HUM.
AHTUBHpPYCHBIE IporpaMMbl. OpraHu3anust JMIHOTO apXHBa
uHpopmaimu. Pesepsaoe konuposanue. [laponbHas 3amnura
apxuBa.

Iudposanue nanHbIX. CHMMETPUYHBIE 1 HECUMMETPHYHBIS
mmdpst. Hudpsr npocroii 3amensr. Hudp Lesaps. Iudp
Bwxenepa. Anropurm mudposanust RSA. Cmeeanozpaghusi.
[pakTuyeckue padoThbl

1. AHTHBHpYCHBIE IPOTPAMMEI

2. llIudpoBanue maHHBIX

mmgppoBaHue

Paznen 2. TeopeTuueckue ocHOBbI MHHpopMaTukH (40

4acoB)

Tpencraienne nHGOPMAIMU B KOMITBIOTEPE
(19 gacoB)

Wndopmanus, naHuele U 3HaHUA. MH)OpMaIoHHBIE TIPOIECCH
B IIPHPOJIE, TEXHUKE U OOIIECTBE.

[TosicHATH CYyIIHOCTH MOHSATHI
«HH(pOPMAIS», «TAaHHBICY, «3HAHHD». Pemath 3a1aun Ha
HM3MepeHne

HermnpepbIBHBIE ¥ IMCKPETHBIE BETUYMHBI M CUTHAIIBI.
Heo6x01iMOCTh ANCKPETH3AMN HHPOPMAIIIH, TPeAHa3HAYeHHOH
IUTSL XpaHeH!s, TepeJad 1 00paboTKu B IU(PPOBBIX CHCTEMAX.
JlBomuHOE KoaupoBaHue. PaBHOMEpHBIE 1 HEPAaBHOMEPHBIE KOJIBI.
JlexoaupoBaHHe COOOICHUH, 3aITUCaHHBIX C TOMOIIBIO
HEpaBHOMEPHBIX K0/10B. YcnoBue dano. [TocTpoeHue oaHO3HAUHO
JIEKOZIMPYEMBIX KOJIOB C TIOMOIIBIO epeBa. [ pagh

An. A. Maprosa. EnvHUIBI ©3MEPEHUs KOJIMYECTBA HH(OPMAILHH.
AngaBUTHBIH MTOJX0J] K OLEHKE KOJIMYECTBAa HHPOPMALIUH.
Cucremsl curcnenus. Pa3BépHyTast 3anuCh LENBIX U TPOOHBIX
qHCcel B TO3UIHOHHON cructeMe cunciienust. CBoiicTBa
MO3UIIMOHHOM 3aIMCH YHCIa: KOJIMIECTBO NU(P B 3aIHCH, TIPH3HAK
JETMMOCTH YHCIIA Ha OCHOBAaHUE CHCTEMBI CUUCIICHHS. ANTOPUTM
HepeBo/ia IeIoro Yncia u3 P-ndHOI CHCTEMBI CUUCIICHUS

B JIECATUYHYI0. AJITOPUTM IIepeBOia KOHEUHON

nH(DOPMAINH, 3aKIIIOUEHHON B TEKCTE, C MO3HIMHU aI()aBUTHOTO
MOAX0Ma

(B IpeITIONIOKEHNHN O PABHOM BEPOSATHOCTH MOSBICHUS] CHMBOJIOB
B TEK-

cTe).

IMosicHATE HEOOXOAUMOCTD H CYITHOCTD JUCKPETU3AINH IPH
XpaHeHUH, 1epeade u 00paboTKe JaHHBIX C IIOMOLIBIO
KOMIBIOTEPOB.

[TpuBOANTE PUMEPH! PABHOMEPHBIX ¥ HEPABHOMEPHBIX KOJIOB.
KoanpoBats 1 1eKkoAMpOBaTh COOOIICHHUS C UCTIOJIb30BaHUEM
PaBHOMEPHBIX ¥ HEPAaBHOMEPHBIX KOJIOB.

CrpounTtb NpehUKCHBIE KOJBL.

KraccnunnpoBaTh CHCTEMBI CUHCIICHHUS.

BBIMONHATE cpaBHEHHE YHUCE, 3aMHCAaHHBIX B IBOMYHOM,
BOCBMEPHYHOI U IECTHAIIATEPUIHON CUCTEMaX CUHCIICHUSI.

OcymecTBIATh «OBICTPBI) HEPEeBOJ] YHCET MEXK/LY ABOMYHOH,
BOCBMEPUYHOI U IECTHAIIATEPUIHON CUCTEMaMH CUHCIICHUSL.

P-muHoii 1po6H B IecATHYHYO. AJNTOPUTM MEpEBO/Ia LEJOT0 YHCIa
U3 JICCATUYHOMN cUCTeMBbI cuncienus B P-nunyto. [lepeBon

BrINMOIHATE ClHOKEHHE U BHIYUTAHUE YHMCEN, 3aIMHCAHHbBIX
B JIBOUYHOH, BOCBMEPUYHOMN U IIECTHAALATEPUYHON CHCTEMaXx




KOHEYHOI JIeCATHYHOMN poOu B P-H4HYO cUcTEMy.
JIBonuHasi, BOCbMEpUYHAS U MIECTHAAATEPUUHAs CUCTEMBbI
CUHMCJICHHS, CBSI3b MEXKAY HUMH. Apr(METHISCKHE ONepaln
B IMO3MIIMOHHBIX CHCTEMAaX CUMCICHHS.

Tpouunas ypagnogeuiennas cucmema cuucienus. [souuno-
0ecamudHas cucmema CHUCieHusl.

Koauposanwue tekctoB. Koguposka ASCIL. OnHoOalTHEIE
koxupoBku. Cranmaptr UNICODE. Koxuposka UTF-8.

OrnpenesneHre HHPOPMAILIMOHHOTO 00BEMA TEKCTOBBIX COOOLICHHUIA.

Konuposanue m3obpaxenuii. OneHka HHGOPMaLMOHHOTO 00bEMa
rpaduUecKuX JaHHBIX MPU 3aJaHHBIX Pa3pEIICHAN U ITyOuHe

KoaupoBaHus 1BeTa. LIBeToBrie Moaenu. BektopHoe KonupoBaHue.

®dopmarsl aitnos. TpéxmepHas rpaduka. PpakranpHas rpaduka.
Komuposanue 3Byka. Ouenka HHPOPMAITMOHHOTO 00BEMa
3BYKOBBIX JTaHHBIX TIPU 33JaHHBIX YaCTOTE JUCKPETH3AUH

U pa3psITHOCTH KOJUPOBAHUS.

CUHICIICHHSI.
OcymecTBIATh KOAUPOBAHNE TEKCTOBOH HHPOPMAINH C IOMOIIBIO
KOIUPOBOYHBIX Tabmuil. Onpenensts HHOOPMAIMOHHbIH 00BEM

TEKCTOBBIX COOOIIEHHH B Pa3HBIX KOAUPOBKAX.

BbIuucnsaTs pa3Mep [BETOBOM MATUTPHI 10 3HAYCHUIO OUTOBOH
riryOuHbI 1BeTa. OnpeaessaTs pasMepsl rpaguieckux GaiaoB mpu
H3BECTHBIX Pa3pelIeHNuH U TITyOHHe KOJIMPOBaHUS I[BETA.

Beraucnats nHpopMannoHHbIH 006EM ITH(POBOI 3BYKO3AITHCH 1O
Y4acToTe TUCKPETH3alNH, TTyOuHEe KOAUPOBAHUS U BPEMEHH
3aIKCH

IIpakTHYecKkue padoThl
1. quckpernzanus rpadpudeckoit nHGOpMaIuu.
2. luckpeTn3anys 3ByKOBO# HHpOpMaUK

OCHOBBI aIreOphI JIOTHKA
(14 gacos)

Anre6pa soruku. [ToHsTHe BhIcKa3bIBaHUs. BrickasbIBaTeIbHbIE
¢dop™meI (penukathl). KBaHTOPHI CyliecTBOBaHHS M BCEOOITHOCTH.
Jlornueckue onepanuu. TaGmuner ucTHHHOCTH. Jlornyeckue
BbIpaxkeHus. Jlornueckue ToxxaecTna. JlokazarenbcTBO
JIOTUYECKUX TOKAECTB C TIOMOIIBIO TAOIHI] HCTHHHOCTH.
Jlornueckune onepanuy ¥ OTepanyuy HaJ MHOKECTBAMU. 3aKOHBI
anreOphl JIOTUKU. DKBUBAIEHTHBIE IPEOOPa30BaHUS JTJOTMIECKUX
BeIpakeHHMH. Jlornyeckue ypaBHEHHS! U CHCTEMbI ypaBHEHUH.
Jlornueckne ¢pyHKIMU. 3aBUCHMOCTb KOJMYECTBA BO3MOXKHBIX
JIOTNYeCKUX (YHKIUH OT KoIMuecTBa apryMeHToB. [TonHbIe
CHCTEMBI JIOTHYECKHUX (QYHKIIMIL.

[IpuBOIUTH IpUMEPHI 2TIEMEHTAp-

HBIX U COCTaBHBIX BBICKa3bIBaHUN. Pa3nnuaTh BbICKa3bIBaHUS
U npey-
KaTbl.

YcTaHaBIMBATh CBS3b MEXKIY aITeOpOi JIOTHKH U TEOpUeH
MHOKECTB.

BorancnsaTh 3HaYE€HNS TOTHYECKHUX BHIPAXKECHHH C JIOTHICCKHIMA
onepanusiMi KOHbIOHKIMH, AU3bIOHKIIUY, UHBEPCHHU, UMIUIUKALIUY,
9KBUBAJICHIUHL.

[IpoBonuTh aHanu3 TaOJIML ICTUHHOCTH. CtpouTh TaOIHILIBI
HUCTUHHOCTH JIOTHYCCKUX Bpra)KeHldi’I.

OcymecTBIATh SKBUBAIECHTHBIE TIPE0Opa30BaHMs JIOTHIECKHX
BBIPAKEHHH C HCIOJIb30BAaHNEM 3aKOHOB aJTeOphl JTOTHKH.

Kanonnueckne hopMBI JIOTHIECKHX BEIpakeHHH. COBEpIICHHBIE
JU3BIOHK-THBHBIE 1 KOHBIOHKTHBHBIE HOPMaJIbHBIE (DOPMEL,
ITOPUTMBI HX TIOCTPOSHHUS 110 TAOIHIE HICTHHHOCTH.

Jlornueckue 37EMEHTHI B COCTaBe KOMIbIoTepa. Tpurrep.
Cymmarop. MHoropa3psaHslii cymmarop. [loctpoenue cxem u3
JIOTMYECKUX JIEMEHTOB T10 33laHHOMY JIOTHYECKOMY BBIPAKEHHIO.
3anmch JOTUUECKOTO BHIPAXKEHHS TI0 JIOTHUECKOH CXeME.

OcCymecTBISATh MOCTPOCHNE JTIOTHIECKOTO BEIPAXKEHHS C JAHHOH
TabJIUIeil HICTHHHOCTH M €T0 YIPOICHHUE.

Pemats mpocThle JIOTHIECKHE YPAaBHEHHS H CHCTEMBI yPaBHEHHUH.
XapakTepu30BaTh JIOTHIECKHE MIEMEHTHI KoMIboTepa. [1oscHATD
YCTPOKCTBO CyMMaTopa U TpUrrepa. 3alnchIBaTh JJOTHIECKOE

BBIPaYKEHUE I IPOCTON JIOTHYECKOH CXEeMBI




Mukpocxemul u mexHoI02UA UX NPOUZBOOCEA.
IIpakTHueckas: pabora

TlocTpoenne n aHaM3 TabINI] HCTUHHOCTH B TaOJIMIHOM
nporeccope

KommsrorepHast apupmernka (7 4acos)

IIpencraBieHue HenbIX YUCeN B aMsITH KOMIIbIOTEpa.
OrpaHn4eHHOCTb AUara30Ha YHUCeN IPH OTPAaHMYCHUH KOIUYECTBA
paspsanos. Ilepenonnenue pa3psaaHoi ceTku. bez3HakoBble

Y 3HAKOBBIC JTaHHBIC. 3HAKOBBIM OUT. JIBOUYHBIN JOTIOJIHUTEILHBIN
KOJI OTPHULIATEIbHBIX YHCEIL

[ToGuToBbIc JOrHYecKue onepanuu. JIornaecKuii,
apudmeTnieckuil n nuKimdeckuit casury. [lngpposanne

C TIOMOIIBIO TIOOUTOBOI oTeparuu «uckirodaromee NN,
[IpencraBiieHue BEMECTBEHHBIX YHCEN B TAMSTH KOMITBIOTEpA.
3Havamnias 4acTb

Iomy4ats BHyTpeHHEE IPEACTABICHUE LIEJIBIX U BEIICCTBEHHBIX
YHCeN B TaMSTH KOMITBIOTEPA; ONPEAEIIATh 10 BHYTPEHHEMY KOy
3HAUEHUE YUCTIA.

IMosicHATH NOPSIOK BHIIOIHEHHS apH(METHIECKIX OIeparuit
C LIETBIMU U BEIIECTBEHHBIMH YUCIIAMH B TIPOIIECCOPE.

[MpuMeHATH TOOUTOBBIE JIOTHYECKHE OTIePaLHH.

[MosicHAT IPUYMHBI HAKOTICHHS OLIMOOK P BEIYHUCICHUSIX
C BELIECTBEHHBIMU YHCIaMU

U NOPAJOK uucia. Jlnana3oH 3HaueHUH BEIIECTBEHHBIX YUCEI.
[TpoGneMbl XpaHEeHHs BEIIECTBEHHBIX YNCEI, CBSI3aHHbBIC

C OTPAaHUYEHHEM KOJIMYECTBA pa3ps0oB. BeinonHeHue onepamuii
C BEIIECTBEHHBIMHI YHCIIAMH, HAKOIUICHHE OMNOOK P
BBIYHCIICHUSX.

I[pakTuueckas pagora

N3yuenue nopaspsIHOro MallMHHOTO NPE/ICTABICHUS LIEJIbIX

U BELIECTBEHHBIX YHCEl

Pa3nen 3. Aaroputmbl M iporpaMmmupoBanue (44 yaca)

Beenenue B mporpamMmupoBanue (16 qacos)

OmnpezeneHre BO3MOXKHBIX Pe3yJIbTaTOB PabOThI IPOCTEHIINX
AITOPUTMOB YTIPABJICHUS HCIIOTHUTEISMH U BEIYHCIHTEIBHBIX
anroputMoB. Orpeznenenne HCXOAHBIX JaHHBIX, IPH KOTOPBIX
QITOPUTM MOXKET IaTh TPeOyeMEBIl pe3ysIbTaT.

Orarsl peneHns 3a/1ad Ha KoMITbiotepe. HCTpyMeHTaIbHbIe
CpPEICTBA: TPAHCIATOP, OTIAAUHK, MTPOQUIUPOBIIHUK.

BbIsICHATD pe3ynbTaT paboThl aIropuT™Ma IS UCTIONHUTENS TIPH
3aJaHHBIX ICXO/IHBIX JaHHBIX, ONPEIEIATh BO3MOXKHEIE HCXO/HBIE
TaHHBIE JUIS I3BECTHOTO pe3ynbTaTa. [IpHBOIUTE MpHMepHI
aITOPUTMOB, COAEPIKAIIMX MOCNIEI0BATENbHbIE, BETBAIINECS
U [UKINYECKUE CTPYKTYPBl. AHATM3UPOBATH IUKIHIECKHE alrOPUTMBI
1715 UCTIONHUTES.

Cpena nmporpaMMupoBanust. KoMmunsaius u uHTepnpeTarus
nporpaMM. BupTyansHble ManHEL

HuTerpupoBanHas cpesia pa3padoTKu. MeToab! OTIa KK
nporpamm. Mcnons3oBaHne TpacCHPOBOYHBIX TaOIIHII.
Otnagounslii BeBoA. [lomarosoe BBITOTHEHHE TPOTPAMMBI.
Touku ocranoBa. [IpocMoTp 3HaUYeHUH TepeMEHHBIX.

S3p1k mporpammupoBanust (Python, Java, C++, C#). Tumnbst
MEPEMEHHBIX: LIEJIOYHCIIEHHBIE, BEIIECTBEHHBIE, CUMBOJIBHEIE,

Bbl)le_]'lﬂTl) OTarbl pEHICHUA 3a1a4 Ha KOMIIBIOTEPE. ITosicHATH
CYIIHOCTH BBIIEJIEHHBIX ITAIOB.

OTIa)xuBaTh MPOrPaMMEI ¢ TIOMOIIBIO TPACCUPOBOYHBIX TAOJHIT
U C MCIOJIb30BAaHUEM BO3MOXHOCTEH OTIIaTIMKA CPEIbI
MPOTrPaMMHUPOBAHHUSL.

CoCTaBIATh TOKYMEHTAIIMIO Ha TIPOTPaAMMY .

Pa3pabarsiBaTh U peann30BbIBaTh HA SI3bIKE IPOrPAMMUPOBAHUS
ITOPUTMBbI 00PAa0OTKHU IEJIBIX YHCEII, B TOM YHCJIE epeOOpHbIS




nornueckue. Bersienns. CiioxxHble ycnoBus. L{UKITBI ¢ ycioBueM.
I{uxse! o mepeMeHHO. B3anMo3aMeHseMOCT pa3IMIHBIX BHIOB
rukioB. MaBapuanT rukiaa. CocraBieHHe UKIA

C HCTIONBb30BAHUEM 3apaHee ONpeaeIEHHOTO HHBApHAHTA LIUKIIA.
JlokyMeHTHpOBaHHE NporpamM. Mcroabp30BaHre KOMMEHTapHEB.
IToaroToBka omMuMcaHusi MPOTPaMMBI U HHCTPYKIUH AT
MONIB30BaTENs.

ANnTopuUTMBI 00pabOTKN HaTypaIbHBIX -4HCEIN, 3alIMCAaHHBIX

B TTO3MIMOHHBIX CHCTEMaxX CUUCIICHHs: pa30MeHHe 3aMiCH Yrcia
Ha OT/eJIbHBIE HU(PHI; HAXOXKICHHE CyMMBI H IIPOU3BEICHHS

1 dp; HAX0XKACHHE MAaKCUMAIBHOH (MUHUMAaIBHOHN) IH(PHL.

QIITOPUTMBEL.
Pa3pabaTeiBaTh IPOTrpaMMEI A1 00pabOTKH JaHHBIX, XPAHSAIIUXCS
B TEKCTOBBIX (aiimax

HaxosxaeHue BceX MPOCTHIX YMCEIT B 3a1aHHOM JHaIa3oHe.
[pencraBneHue yncia B BUae HaOopa NPOCTHIX COMHOKHTEIEH.
AJropuTM OBICTPOTO BO3BEICHHUS B CTETICHD.

O0paboTKa JaHHBIX, XpaHAIHUXCS B daitnax. TexkcToBbIe I ABOMYHbBIC
¢aiinel. Oaiinorie mepeMeHHbIE ((haiiioBbIe yKa3aTenn).

Yrenne u3 aitna. 3amuics B daidn.

IIpakTHYeckue padoThl

1. Beigenenue u 06paboTka mup 1MeIoro Yuciia B pas3InuHbIX
CHCTEMax CUHCIICHHS C UCIIOJIb30BaHHEM OIepanuii
LEJI0YNCIICHHOH apHPMETUKH.

2. Pemenne 3amag MmeTo0M mepedopa.

3. O0paboTKa TaHHBIX, XPAHAMINXCA B Qaimax

BcenomorarensHbie anroputMsl (8 yacoB)

Pa30uenue 3anaun Ha noxzanayun. [loxnporpammel (Ipoueaypst
u QyHkun). Pexypceuns. PekypcuBHBIE 00BEKTHI ((hpaKTalbl).
PexypcuBHble npouenyps 1 Gpynkuuu. Mcnonp3oBaHne cTeka st

Pa3buBarh 3amauy Ha noazanadn. OGopMIIATE JTOTHUECKH LETOCTHBIE
WY TIOBTOPSIOIIUECS] (HParMEeHTHI IPOTPaMMBI B BUJIE
noanporpamMM. [TosSICHATE CYIITHOCT PEKYPCUBHOTO

OpraHM3aluy PEKYPCUBHBIX BBI30BOB.

Vcnonb3oBaHue cTaHAAPTHOH ONOINOTEKH SI3bIKA
nporpamMmmupoBanus. [ToakioueHrne GHOIHOTEK TOATPOTPaMM
CTOPOHHHX IPOU3BOAUTENCH. MOMTyIbHBIIN MIPUHITUIT TIOCTPOCHHS
HpOrpaMMm.

IpakTHueckue padGoThbl

1. Mcnons30BaHne MOANPOrpaMM CTaHAAPTHOW OHOIHNOTEKH S3bIKa
IIPOrpPaMMUPOBAHHS.

2. Pa3paboTka moamporpamMmm.

3. PexypcuBHBIE OAIPOIPAMMBI.

4. MonynbHBII IPUHIHI TIOCTPOEHUS IPOrpaMm

anroputMa. HaxoauTs pekypcuBHBIE 00BEKTHI B OKPYKaroLeM
mupe. OnpenensTs pe3yabTaT padoThl HPOCTOTO PEKYyPCHBHOTO
ITOpUTMA.

Hcnonp30BaTh CTaHIApTHBIE OMOIMOTEKH HOATIPOTPaMM S3bIKa
MIPOrpaMMHUPOBAHUSL, OUOIMOTEKN CTOPOHHHUX MPOU3BOAUTENEH.
[TpruMeHsTH MOIYNBHBIA IPHHINI TP Pa3pabOTKe MporpaMM

UucleHHBIC METOIbI
(5 gacos)

YucnenHnbie MeTO 6. TOYHOE U PHONMKEHHOE PELICHHUS 3a1auH.
UYuciieHHBIC METO/IBI PELICHNS YPAaBHEHUIA: METOJT TIepedopa, METO

[osicHATH NPUHLUIBI PAOOTH! YUCICHHBIX METOJIOB, Pa3HUILYy MEXKIY
TOYHBIM W TPUOIMKEHHBIM PEIICHUSIME BIYUCIATEIBHBIX 33/1a4.




HOJIOBUHHOTO JieneHus. [IpuOmkEHHOe BBIYMCICHHUE IIIMH
KpHBBIX. Berancnenne mromaneit Guryp ¢ moMoIneo YiCIeHHBIX
METOJ0B (METO NPsIMOYTOJIBHUKOB, MeTOA Tparenuii). [Touck
MakcuMyMa (MHHIMYMa) GyHKINH OXHOH IEpEeMEHHON METOIOM
MOJIOBHHHOTO JICJICHUSL.

IIpakTHyeckue pagoTsl

1. YucnenHoe perieHne ypaBHEHUH.

2. [TpubmmxEHHOE BHIYMCICHNE IIMH KPUBBIX U IUIOMIanel Gpuryp.
3. [Tonck MakcuMyma (MUHIMYMa) QyHKIUH

Pa3pabaTbiBaTh U OTJIAKHUBATH POTPAMMBI, PEATU3YIOIIHE
YHCJICHHBIE METO/IBI PEIICHHS YpaBHEHUI, IIPHOIIKEHHOE
BBEIYHCIICHUE JAJIMH KPHUBBIX U IUTomIane Gpuryp, Mouck MakcCuMyMa
(MuHEMYMa) QYHKIHNHY OJJHOH IIepeMeHHOH

AJropUTMBI 06pabOTKH CHUMBOJIBHBIX JAHHBIX
(5 gacoB)

O06paboTka CHMBOJIBHBIX JAHHBIX. BCTpoeHHBIE (GyHKINY S3bIKA
HPOTpaMMHPOBAHUS 11 00pabOTKN CHMBOJIBHBIX CTPOK.
AJITOpUTMBI 00pabOTKH CHMBOJIBHBIX CTPOK: MOJCUYET KOJINIECTBA
HOSIBJIEHNH CHMBOJA B CTPOKE; pa30HUeHNe CTPOKM Ha CIIOBA 110
HpOoOETbHBIM CHUMBOJIAM; TIOUCK TTOJICTPOKH BHYTPH AAHHOH CTPOKH;
3aMeHa HalJIeHHOM MOJCTPOKM Ha JPYTYI0 CTPOKy. ['eHepanus Bcex
CIIOB B HEKOTOPOM aj(haBUTE, YAOBICTBOPSIONINX 33 JAHHBIM
orpannueHusM. [IpeoOpa3o-BaHKe YUCIa B CHMBOJIBHYIO CTPOKY

1 00paTHoO.

IIpakTHYeckue padoThl

1. ITocumBoNTEHAsE 06pabOTKA CTPOK.

2. O6paboTKa CTPOK € UCTIONB30BaHNEM (YHKIMHA CTaHAAPTHON
OMOIMOTEKH SI3BIKA TPOTPAMMHUPOBAHHS.

3. 'enepanust BCexX CIIOB, yIOBIETBOPSIONINX 33JaHHOMY YCIOBHIO

Pa3pabaTheiBaTh U OTIIAKKBATH IPOTPAMMBI, PEaIN3yOIINE THIIOBbIS
ITOPUTMBI 00pabOTKH CUMBOJIBHBIX CTPOK Ha BHIOPAHHOM SI3BIKE
NIPOrpaMMHUPOBAHUS

Adxroputmsl 06paboTku MaccuBoB (10 gacoB)

MaccuBBI 1 TTOCTIE0BATEIFHOCTH YKceNl. Beraucnenue
0000ImIEHHBIX XapaKTepHC-

[IpuBOIUTE IPUMEPH OAHOMEPHBIX U IBYMEPHBIX MACCHBOB.
IIpuBoauTh

THK 3JIEMEHTOB MACCHBA WM YHCIIOBOH ITOCIIEA0BATENEHOCTH
(CyMMBI, IPOU3BENCHNUS, CPEAHETO apu(hMETHIECKOTO,
MHHUMAJIFHOTO ¥ MAKCHMAJIBHOTO 3JIEMEHTOB; KOJIHMIECTBA
3JIEMEHTOB, yIOBJIETBOPSIONINX 33laHHOMY YCJIOBHIO). JINHEHHbII
TMIOKCK 33JaHHOTO 3HaYCHHs B MacCHBE.

CopTtupoBKa oiHOMepHOro MaccuBa. [IpocTbie MeToIbI
COPTUPOBKH (METOJ Iy3bIpbKa, METOJ] BEIOOpA, COPTUPOBKA
BcTaBKamu). CopTupoBKa cnusiHueM. beicTpas coptuposka
Mmaccusa (anroputm QuickSort). JIBOMIHEIH TOHCK

B OTCOPTHPOBAHHOM MAacCHBE.

JIByMepHBIE MacCCHBBI (MAaTPHUIBI). AJITOPUTMBI 00PaOOTKH
JBYMEPHBIX MaCCHBOB: 3alIOJJHEHNE JBYMEPHOTO YHCIOBOTO
MaccHBa MO 3aJaHHbIM IIPaBUJIaM; TIOMCK JIEMEHTa B JBYMEPHOM
MAacCHBE; BBIYHCICHUE MaKCUMyMa (MUHUMYMa) U CyMMBI
3JIEMEHTOB JABYMEPHOT'0 MacCHBa; EPECTAHOBKA CTPOK U CTOJIOIOB

MPUMEPBI 33/1a4 U3 OBCEAHEBHOMN KU3HH, TPEIMOIaralonx
HCIOJIB30BAaHNE MACCHBOB.

Pa3pabarbiBaTh ¥ OTIAKHBATH IPOTPAMMBI, PEaIN3yOINE THITOBbIE
QITOPUTMBI 00pabOTKH OJJHOMEPHBIX U IBYMEPHBIX MaCCHBOB, HA
BBIOPAHHOM SI3BIKE ITPOTPAMMHPOBAHHS.

Paspabamvieams npospammol 015l peulenus RPOCMubIX 3a0ay AHAIU3A
OQHHBIX




JIBYMEPHOTO MACCHBA.
Paspabomka npoepamm 01 peuteHuss nPOCMbIX 3a0ay AHAIU3A
Oanmbix (OuUCMKA OAHHBIX, KIACCUDUKAYUSL, AHATU3 OMKIOHCHUL).
IpakTHueckne paGoTsl

1. 3amonHeHNe MaccUBa.

2. Beruncnenue 0000IEHHBIX XapaKTEPUCTHK MacCcuBa (YUCIOBOM
MOCJICI0OBATSILHOCTH).

3. [Touck MHHUMAJIBHOTO (MAaKCUMAJILHOTO) DJIEMEHTA B YUCIOBOM
MAaccHuBe.

4. JINHEHHBIM MOUCK 3aJaHHOI0 3HAYEHHS B MacCHUBE.

5. IlpocTble METOABI COPTUPOBKYU Mac-

CHBa.

6. BricTpast copTHpOBKa MacCHBa.

7. JIBOUYHBII MTOUCK.

8. OOpaboTka MaTpHII.

9. Ananus oamnmvix

Pazgen 4. UudopmanuonHbie TexHoaoruu (14 yacon)

O0paboTKa TEKCTOBBIX JIOKYMEHTOB (6 4acoB)

TexcroBblii poueccop. PenakTupoBanue u GpopMaTHpoBaHHe.
Iposepka opdorpadun u rpammaTuku. CpeicTBa IOUCKA

1 aBTO3aMEHBI B TEKCTOBOM Ipoleccope. Vcnonb3oBanue cTuieil.
CTpyKTypupo- BaHHbIE TEKCTOBEIE JOKYMEHTHl. CHOCKH,
ornasnenue. Komrekrusras paboTa ¢ 1okymeHTaMu. IHCTpYMEHTHI
peleH3u-

PaspabatbiBaTh CTPYKTYpy IOKyMeHTa. Mcronb30BaTh cpeicTBa
ABTOMATHU3AIMY NIPU CO3JaHUHM TOKyMeHTa. [I[puMeHsTh paBuiia
IUTHPOBAHMS UCTOYHUKOB U 0popMiteHHs OHOIHOrpadmaeckux
CCBUIOK.

ITprHUMATh y4acTHe B KOJUICKTHBHOH paboTe HaJl TOKYMEHTOM.

POBaHUS B TEKCTOBEIX Iponeccopax. Obmaunsle cepBHCH. JlenoBas
nepenucka. Pedepar. [IpaBuna uTHpoBaHHs HCTOYHUKOB

u opopmieHus Oubmorpadudecknx cceiiok. OhopmieHne
criicka nurepatypsl. Cmandapmel bubnuozpaguueckux onucanuil.
3HAaKOMCTBO C KOMIIBIOTEPHOI BEPCTKOH TekcTa. TexHHuueckue
cpezncTBa BBoja TekcTa. Crennanan3upoBaHHbIE CPEICTBA
PEAAKTUPOBAHUA MAaTEMATHYCCKUX TCKCTOB.

IpakTHueckue padoThbl

1. BépcTka JOKyMEHTOB ¢ MaTeMaTHIec-KUMH (hOPMyIIaMHL.

2. MHOTrOCTpaHWYHbIE JOKYMEHTBHI.

3. KomnextuBHas paboTa ¢ JOKyMEHTaMHI

BemonasaTe Habop 1 MPOCTYIO BEPCTKY MAaTEMATHIECKHX TEKCTOB

AHanu3 TaHHBIX (8 9acoB)

Ananmu3 ganabix. OCHOBHBIE 33J]a4d aHAIN3a JaHHBIX:
MPOTHO3UPOBAHHUE, KITaCCH(DUKAIHSI, KITaCTePHU3alis, aHATHN3

[TpuBoaMTE MpUMeEpHI 334a4 aHanu3a JaHHbIX. [oscHATE Ha
IpUMEpax IOCIIEeI0BaTENbHOCTh PEIIEHH 33124 aHAIM3a JAHHBIX.




oTkioHeHHuH. [TocaenoBaTeIbHOCTD PEIICHNS 3a1a4 aHAT3a
JAaHHBIX: cOOp NMEpBUYHBIX JAHHBIX, OYUCTKA U OI[EHKa KauecTBa
JTAHHBIX, BBIOOP W/UITH TIOCTPOCHHE MOJIEIIH, TPeoOpa3oBaHue
JJAHHBIX, BU3yalIN3alysl JaHHBIX, HHTEPIIPETals pe3yIbTaToB.
ITporpaMMHBIE CpEICTBA U MHTEPHET-

CEepBHUCHI U1 00pabOTKH ¥ NPEICTaBICHHS JaHHBIX. bospime
JTaHHEIE.

Pematp mpocThle 3a1a4 aHaINM3a JaHHBIX C TIOMOIIBIO AIEKTPOHHBIX
tabmui. Vcnone30Bath COPTUPOBKY U GMIIBTPEL Mcmonp3oBaTh
CpezcTBa JeJ0BOH IrpaUKU AT HATTISAJHOTO MPEACTaBICHUS
JTaHHBIX.

Pemate mpocThie pacuéTHBIE M ONTUMH3ALUOHHBIE 3aa4l
C TMIOMOIIBIO 3JEKTPOHHBIX TaOJIHIL

MamHHOe 00yuenue. MumeniekmyanvHbili aHaiu3 OAHHbIX.
AHanu3 TaHHBIX C MOMOIIBIO JIEKTPOHHBIX TabuL. Beraucienue
CYMMBI, CPEIHETO apu(HMETHIECKOT0, HANOOJIBIIEr0
(HaMMEHBIIIET0) 3HAUEHH Jrana3oHa. Berancienue

k03 dHIHeHTa KOPPEISILUK IBYX PAIOB JaHHBIX. IlocTpoeHue
CTOJI0YATHIX, INHEHYATBIX M KPYTOBBIX Juarpamm. IloctpoeHue
rpa¢ukoB ¢pyHkuuii. [logbop auHNM TpeHIa, pelIeHue 3a1ad
HPOTHO3UPOBAHMSI.

YucneHHOe pellieHHe YpaBHEHUH ¢ MOMOILBI0 o00pa mapameTpa.

Onrumu3anus Kak MOMCK HAWITYUYLIEro PelleH:s B 3aJaHHbIX
ycnoBusix. LleneBast pyHKuust, orpaHndeHus. JlokaabHbIe

1 T100aNbHBI MUHAMYMBI LieNleBoi QyHKIMHU. Perrenue 3amaq
ONITHMH3AIIH C TOMOIIBIO JIEKTPOHHBIX TAOIHII.
IpakTHueckue padoThbl

1. AHan®3 JaHHBIX C TIOMOIIBIO JIEKTPOHHBIX TAOJHII.

2. HarnsgHoe mpeacTaBieHne pe3yIbTaTOB CTATHCTHYECKOH
00pabOTKH JaHHBIX B BUJIE TUAarpaMM CPEICTBAMH PEIaKTopa
AIIEKTPOHHBIX TaOIHUIL.

3. [Toabop IMHUH TPEHIa, TPOTHO3UPOBAHUE.

4. YucneHHOE pellieHHe YpaBHEHHH C TOMOIIBIO M0 100pa
napamerpa.

5. Pemienue 3a1a4 ONTUMHU3ALMU C TIOMOIIBIO 3JIEKTPOHHBIX
Ta0IUIL

Pe3seps yuebrnozo epemenu (18 uacos)

O6opynosanue LlenTpa «Touka Pocra»: HOyTOyK




11 kaacc

4 gaca B Hezenio, Bcero 140 gacos, 24 yaca — pe3epBHOE BpeMs.

IIpumepHBIe TEMBL,
PpacKpbIBaroNIye JaHHBIA pa3aen IporpaMMmEl,
U KOJIMYECTBO 4acOB, OTBOJUMOE Ha UX
U3y4CHUE

Y4ebHoe conepkaHue

OCHOBHBIE BU/IBI IEATENBHOCTH
y4aIuxcs Mpy U3y4eHUH TeMBbI
(Ha ypoBHe yueOHBIX AeHCTBUIN)

Paspen 1. Teopernueckue ocHOBBI HH(MopMaTHKH (18 yacoB)

Wudopmarnust u nHGOPMATUOHHBIE TPOLECCHI
(10 gacoB)

TeopeTuueckue MOAXO/BI K OLIEHKE KOIHIecTBa HH)OPMAIHH.
3aKoH aIIUTUBHOCTH HH(popMaluu. Dopmyia

XapakTepu30BaTh pa3IHYHbIE TEOPETUIECKHE MOIXO0IbI K OL[CHKE
KOJIMYECTBA HH(OPMAIUH.

Xaptmu. Madopmarus u BepositHocTh. Popmyina [llenHoHa.
AnroputMsl cxxaTus AaHHbIX. AnroputM RLE. Anroputm
Xaddmana. Anroputm LZW. ANTOpUTMBI CKATHS JaHHBIX

C OTepsIMU. YMEHBIICHNE TTTyOUHBI KOJUPOBAHHS IBETA.
OcHoBHbIe uaeu anroputmoB cxatust JPEG, MP3.

CKOpOCTb Tepe/iauyl JaHHBIX. 3aBHCHMOCTD BPEMEHH Iepeiadd OT
nH()OPMAIIMOHHOTO 00BEMA JAaHHBIX U XapaKTePUCTHK KaHaa
cBs13U. [IprunHBI BOSHUKHOBEHHMS OIIMOOK IIPH Hiepeade JaHHbIX.
Konpl, o3Bosstonne 00Hapy»KHUBaTh U UCIPABIIATH OIIHOKH,
BO3HMKAIOLINE NIPY Nepesiaue JaHHbIX. PaccTrosiHue

Xsmmunra. KogupoBanue ¢ oBTOpeHHeM OUTOB.

Konasr XoMmMunra.

Cucremsl. KoMITOHEHTBI CHCTEMBI M IX B3aUMOJICHCTBHE.
CucteMHbIH 3G QexT. YrpaBieHne Kak HHPpOPMAIIHOHHBIN
nporecc. OOpartHast CBS3b.

OnuceIBaTh U3y4aeMble aJITOPUTMBI CKaTHsI JAHHBIX, CPAaBHUBATh
pe3yJIbTATHl UX PabOTEHL.

PemiaTs 3a1aun Ha onpeieNieHHe BpEMEHU Nepeaadl JaHHbIX 10
KaHaJy CBSI3U C N3BECTHBIMHU XapaKTEPUCTUKAMHU.

[MosicHATs NTPUHIMIEI 00HAPY>KEHHUSI U HCTIPABICHUS OIIHOOK IIPH
nepeiade JaHHBIX C MTOMOIIBIO TOMEXO0YCTOHIHMBBIX KOJIOB.

IMosicHATH 3HAYEHNE MOHATHH «CUCTEMAy, CIIOJCUCTEMaY,
«cucTeMHBIH 3QeKT», «yIpaBlIeHUE); 3HaYeHHE 00PATHOH CBS3N
JUISL TOCTHOXKEHMS LIeTH yTIpaBIeHUs

IpakTHueckue padoThbl

1. Cxxatue JaHHBIX ¢ TIOMOIIEIO anroputMa RLE.

2. CxaTne TaHHBIX C TOMOINBIO anropuTMa Xaddmana.

3. Cxatue faHHBIX ¢ notepsiMu (anroputMsl JPEG, MP3).
4. IToMex0oyCTOMYUBBIE KOJIbI

MonenupoBanue (8 4acoB)

Mopemu u Monenuposanue. Llens MoxenupoBanus. AIeKBaTHOCTD
MOJIENI MOJIENTUPYEMOMY OOBEKTY MU MPOLECCY, LENTH
MOJCINPOBaHUA. (Dopmanmauml MNPUKIaAHbIX 3a1a4.
IIpencraBnenue pe3yabTaTOB MOACIUPOBAHUS B BUJE, YIO0OHOM
JUTSL BOCTIPUSITHSL YeroBekoM. ['paduyeckoe mpeacTaBieHne

OmnpenensTs HOHITUS «MOJENbY, «MOJIETHPOBAHIE).
KnaccudumpoBats MoJieny 1o 3aJaHHOMY OCHOBAHHIO.
OmnpenensaTh Leslb MOAEIUPOBaHUS B KOHKPETHOM CiIydae.

[IpuMeHATh anropuTMBbl HAXOXKICHUS KpaTyalliuX My Tei Mexay
BEpIIMHAMU OPUEHTHPOBAHHOTO rpada. [I[puMeHsTh aaropuT™MbI




JTAHHBIX (CXEeMBI, TaOJIUIEL, TpaduKn).

I'pader. OcnoBHbIe moHsTHS. Bus! rpados. Onmcanue rpados
C TIOMOIIIBIO MaTPHUI] CMEXHOCTH, BECOBBIX MAaTPHII, CITHCKOB
CMEXHOCTHU. Pelnienne anropuTMHUUECKUX 3a1a4, CBI3aHHBIX

¢ aHaTM30M rpadoB (IIOCTPOCHHUE ONITUMAIBLHOTO My TH MEXIY
BepLIMHAMHU rpada; onpeeneHie KOIMYeCTBa Pa3IMYHbIX My Teil
ME/ly BEpIIHHAMHU OPHEHTHPOBAHHOTO AIIUKIMYECKOTo rpada).
HepeBbst. bunaproe nepepo. [lepeBbs noucka. Crioco0sr 00x01a
JiepeBa.

OIIpeJeNICHUS KOMUYECTBA PA3IMUHBIX IIyTeH MEKAY BepIIMHAMU
OPHEHTHPOBAHHOTO AIIMKINIECKOTO Tpada.
ITpuBOANTE MPUMEPBHI UCHIOJIL30BAHUS AEPEBLEB U IpadoB IPH
OIHCAaHUHU OOBEKTOB U MPOLIECCOB OKPYKAIOLIET0 MHUPA.
XapakTepu3oBaTh UIPY Kak MOJIENIb HEKOTOPO# cuTyauuu. /laBath
OIIpe/ieNICHUE BBIUTPBIIIHON cTpaTeruy. ONUCHIBaTh
BBIMIPBIIIHYIO CTPATErHIO B 33JJaHHOM UIPOBOI CUTyaluu

IpencraBnenue aprudMeTHUECKNX BHIPKCHUH B BUAIE JIepeBa.
JIuCKpeTHBIE UTPHI ABYX UIPOKOB C IOJIHOM HH(OPMAaIHeH.
IMoctpoenue nepesa nepedopa BAPUAHTOB; ONMCAHUE CTPATETHU
UTpPHI B TaOINIHOH (hopMe. BEIMrpHIIHbIE ¥ IPOUTPHIIIHEIE
MO3UINY. BRIUTPHIIHBIE CTPAaTErHu.

CpencTBa HCKYCCTBEHHOTO HHTEIIEKTa. CepBUCH MAIMHHOTO
HepeBo/ia ¥ PacIo3HaBaHUs yCTHOH peun. KOTHUTHBHBIE CEPBHCHI.
WnenTndukanus u mouck u300pakeHui, pacrio3HaBaHKE JIUIL.
Camoo0yyarommuecst CHCTeMBI. VICKyCCTBEHHBIH HHTEIIEKT

B KOMIIBIOTEPHBIX Urpax. Mcnoabp3oBaHue METOI0B
HCKYCCTBEHHOT'O MHTEJUIEKTa B 00YYAIOIIUX CUCTEMAX.
Hcnonp3oBaHne METOI0B HCKYCCTBEHHOTO MHTEIIEKTa

B pobotorexHuke. HTepHeT Bemeit. [lepcnek-

THUBBI Pa3BUTHS KOMITBIOTEPHBIX

HMHTEJUIEKTYyalIbHBIX crcTteM. HelipoHHble ceTn.

B (hopMe JiepeBa WK B TaOIMYHOM opme.

TTOsACHATH HOHSATHS «UCKYCCTBEHHBIN HHTEIUIEKTY, «MAITMHHOE
o0y4eHHUeY.

ITpuBOAUTE IPUMEPHI 33]1a4, PELIAEMBIX C IIOMOIIIBIO
HCKYCCTBEHHOT'O MHTEJIIEKTA

IpakTHueckue padoThbl

1. TTouck BBIMTPBILIHON CTPATETUH B UIPE C MOTHOM
“HpOpMAaIHeH.

2. CpencrBa HCKYyCCTBEHHOTO MHTEIIEKTA

Paznen 2. Anroputmel 1 iporpammupoBanure (50 yacoB)

DJeMeHThI TEOPUHU aJIrOpUTMOB (6 4acoB)

dopmanusanus NOHATHS anroputma. MamunHa TeropuHra kak
YHUBEpcanbHas MojieNb Bbruncinenuit. Tesuc Ueépua—Tbropunra.
Mawuna I[locma. Hopmanvuvie aneopugpmer Maprosa.
Aneopummunecku nepaspewumsle 3a0auuy. 3adava ocmaHosa.
Hegosmooicnocms agmomamuyeckoti Omaaoku npocpamm.
OueHka CI0KHOCTH BhIYHCIICHUIT. Bpemst paboTsl 1 00bEM
HCIIONIb3yEeMOH MTaMATH, UX 3aBUCHMOCTh OT pa3Mepa UCXOIHbIX
JaHHBIX. OlleHKa aCUMIITOTHYECKOH CIIOKHOCTU aJlTOPUTMOB.
AJrOopUTMBI HOTMHOMHUAIBHON cll0’kHOCTH. [lepebopHble

TTOSICHSITH TOHATHS «BBIYMCIUTENBHBIH TPOIECC), KCIOKHOCTD
ANropuTMay, «3p(HEKTHBHOCTH ArOpuTMay. JlaBaTh OLIEHKY
CIIO’KHOCTH M3BECTHBIX aITOPUTMOB. IIpHBOANTH PHMEPEI
3¢ PEKTHBHBIX AITOPUTMOB




anropuTMsl. [Ipumepbl pa3imuyHbIX alrOpPUTMOB PEIICHHS OJHOM
3a/1a4, KOTOPbIE MMEIOT Pa3JIMUHYIO CIIOXKHOCTb.
IIpakTHyeckasi pabora

CocraBiieHHE MPOCTOM MPOrpaMMBbl JIJIsl MaIIUHBI ThIOpUHTA

ANTOPUTMBI B CTPYKTYPHI JaHHEIX (28 4acoB)

Tlonck mPOCTHIX YKCEN B 3aJAHHOM JJUATIa30HE C TIOMOIIBIO
aJIrOPUTMa «peIIeTo IpaTocheHay.

Hcnons3oBarh AITOPUTM «PEUIETO 9paT00(beHa» JUIA TIOMCKa
IPOCTBIX YUCECII B 3aIaHHOM JHaIla3oHe.

MHoropa3spsiaHbIe elble Y¥cia, 3a1a41 JUIMHHOM apu(pMEeTHK.
CrnoBapu (accolMaTHBHBIE MACCHBBL, 0TOOpaXeHus ). Xo1I-
Tabmuuel. [TocTpoeHne andaBUTHO-4aCTOTHOTO CIIOBAPS IS
3aJaHHOTO TEKCTa.

Ananuz mexcma na ecmecmeennom sizvike. Bvidenenue
nociedosamenvhocmeti no wabnony. Pezynapnuie gvipasicenust.
Yacmommwiti ananus.

Crexn. AHaNIN3 NPaBUIIBHOCTH CKOOOYHOTO BBIPAXKCHUSL.
Berancnenue aprudMeTHueCcKoro BEIpaXKeHHs, 3aIIMCAaHHOTO

B IOCT(UKCHOH (opMe.

Ouepenu. Mcrnonp3oBanne oYepen sl BDEMEHHOTO XPaHEHHUS
JTAHHBIX.

Cesiznvle cnucku. Peanuszayusi cmeka u ouepeou ¢ ROMOWbI0
CBA3ZHBIX CNUCKOB.

AnroputMmsl Ha rpadax. [locTpoeHne MHHIMaIBLHOTO OCTOBHOTO
JiepeBa B3BEIICHHOTO CBSI3HOTO HEOPHEHTUPOBAHHOTO rpada.
06x00 epagha 6 enybuny. O6x00 epagha 6 wupuny. Kommuectso

IMosicHATE NpUHIMIE 00pAOOTKH MHOTOPA3PSIHBIX LEJBIX YHCEI
1 peann30BBIBATh COOTBETCTBYIOIHE aATOPUTMEI Ha SI3BIKE
MIPOrpaMMHUPOBAHUSL.
[IpumenaTs cnoBapu (acCOIMaTHBHBIE MACCHBBI, OTOOPaKCHUS)
B 3a7a4ax oOpabOTKH TaHHBIX.
Beinonname npocmoti ananus mexcma Ha ecmecmeeHHOM s3blKe,
6 MOM YUCe C UCNONb306AHUCM PECYIAPHBIX 6bIPAIICEHUI.
IMosicHATH NPUHIMIBI PA0OTHI CTEKa U OUePE.IH, HCII0JIB30BaTh CTEKH
1 OYepey ISl PEIICHNs aITOPUTMHIECKHX 331ad.
Peann3oBBIBaTh M NCIIOIB30BATh IBOMYHBIC (OMHAPHBIE) IEPEBbs
¥ Tpadbl 11 pereHns 3a1a4 00paboTKU TaHHBIX.
Hcnonp30BaTh AMHAMIYECKOE TPOTPAMMHUPOBAHKE IS BEIYHCIICHUS
PeKypcHBHBIX (QyHKIHIL, oAcyETa

Pa3INYHBIX TyTell MeXy BepIIMHAMU OPUEHTUPOBAHHOTO
arKInueckoro rpada. Anroput™ JIeHKCTphI.

Aneopumm Dotida—Yopwanna.

JepeBbs. Peanuzanus nepeBa ¢ HOMOIIBIO CCBIIOYHBIX CTPYKTYP.
JIBonuHsbIe (OMHApHBIE) AepeBbs. [locTpoeHne nepesa s
3aJTaHHOTO apU(METHIECKOTO BhIpaKEHHs. PeKypcruBHBIE
aITOpHUTMBI 00X0/1a AepeBa. Vcnonp30BaHNe CTEKa U OYEePEIH IS
obOxoJa nepesa.

JluHamuueckoe mporpaMMHUpOBaHUe KaK METO]] peILICHUs 3a/1a4

C COXpPaHEHUEM ITPOMEKYTOUHBIX PE3YJIIbTATOB. 33.}13‘11/1, peuracMbIC
C IOMOIBIO JTUHAMHUYECKOT'O MMPOrpaMMUPOBaHUs. BBIYUCIICHUE
PEKypPCHBHBIX (pyHKIIHA, TOACYET KOJMIECTBA BAPUAHTOB, 331a41
OTITUMH3AIIUH.

IpakTuueckue padGoThl

1. Ilonck MPOCTHIX YKCEN B 3aJJaHHOM JIHAITa30He.

2. Peanm3anus BEIYUCICHUI ¢ MHOTOPA3PSIHBIMHA YHACIIAMH.

3. IToctpoenue anhaBUTHO-4aCTOTHOTO CIOBAPS Il 3a1aHHOTO

KOJIMYECTBA BApUAHTOB MU PCIICHUA 3a1a4 ONITUMHU3AIINU




TeKcTa.
4. Ananusz mexcma Ha eCmecmeeHHOM s3blKe.

5. BrramciieHre apuMEeTHIECKOTO BRIPKEHHS, 3aTTHCAHHOTO
B OCT(HUKCHOH (opme.

6. Ucnonp3oBaHue ouepeu.

7. Vicnionp30BaHue AEPEBbEB ISl BHIYUCICHHST apH()METHUSCKUX
BBIpaXXEHHUH.

8. BrrunciieHre IIMHBI KpaTdaiIero myTH MeXIy BepIInHAMU
rpada (anroput™ JefdKcTpsl).

9. Brruncienne pekypCcuBHBIX QyHKIHH ¢ TOMOIIBIO
JIUHAMHUYECKOTO MPOrPaMMHUPOBAHMUSL.

10. IToacuét KoaMUecTBa BAPUAHTOB C MIOMOLIBIO TUHAMUYECKOTO
MPOTPAMMHPOBAHHUS.

11. Pemrenue 3a1a4 ONTHUMH3AIUH C IIOMOIIIBIO JUHAMHYECKOTO
MIPOrPaMMUPOBAHHS

OCHOBBI 00BEKTHO-OPUECHTUPOBAHHOTO
nporpammupoBanus (16 gacos)

ITonarue 06 0OBEKTHO-OPUEHTUPOBAHHOM MIPOTPAMMHUPOBAHUH.
O0BbekTH! 1 Ki1accsl. CBOHCTBA U METOABI 00beKTOB. OOBEKT-HO-
OpHEHTHUPOBaHHBII aHanmu3. PazpaboTka mporpaMm Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO Noxoaa. MHKancynsmms,
HacleI0BaHKe, TIOTUMOP(HH3M.

INosicHATE OCHOBHBIE IPUHIUIBI 00BEKTHO-OPUEHTHPOBAHHOTO
porpaMMHUpoBaHus. [IpoeKTHPOBATE M UCIONB30BaTh IPOCTHIE
Ki1acchl 00beKkTOB. [IpoeKTHPOBATh HEPAPXUH KIIACCOB IS
OITMCAHUS TPEAMETHOI 00J1aCcTH.

Cpensl ObIcTpOii pa3paboTku nmporpamm. [IpoexTupoBanme
uHTepdetica moap3oBaTens. Mcnons30BaHNe TOTOBBIX
YTIPaBIIEMbIX JIEMEHTOB /IS TIOCTPOEHHs HHTepdetica.
00630p sA3BIKOB TporpamMMupoBanus. [IoHATHE 0 apaauTMax
MpOrpaMMHpPOBAHUS. HM3yuenue 6Mmopozo A3bika
nPOPaAMMUPOBAHUSL.

IIpakTHYeckue padoThl

1. Vcrionp30BaHKHE TOTOBBIX KIACCOB B IPOTPaMMe.

2. Pa3paboTka mpocToii MporpaMMBl ¢ HCHOJIB30BAaHAEM KJIACCOB.
3. Pa3paboTka Ki1acca, HCIOIb3YIOIEer0 HHKATICYIISIIHIO.

4. PazpaboTKka HepapXuu KIaccoB.

5. Paspabomka npocpammsl ¢ epaghuueckum unmepgheicom

Paspabamvisams npocpammuol
¢ epauyeckum unmepgeticom

Paznen 3. MndopmanronHsie TexHoaoruu (48 yacos)

KoMIproTepHO-MaTeMaTHYECKOE
MoienupoBanue (8 4acoB)

DTanbl KOMIBIOTEPHO-MATEMATHYECKOTO MOJICITUPOBAHUS: TIOCTAHOBKA
3a/1a4H, pa3paboTKa MOJIENH, TECTUPOBAHNUE MOJIEITH, KOMITbIOTEPHBII

Bbl}le.]'lﬂTb OTarbl KOMIIBIOTEPHO-
MaTEMAaTUYCCKOro MOJACIMPOBAHUA U PEATU30BBIBATE UX




9KCHEPUMEHT, aHAIIN3 PE3YJIbTaTOB MOJICITMPOBAHHUSL.
Jluckperuzanus npu MaTeMaTHYecKoM MOJIETUPOBAHUH HENPEPHIBHBIX
npotieccoB. MojenupoBaHue ABWKeHUs. Moaenposa-

C NIOMOIIBIO TPOTPaAaMMHOTO obecrieueHusl.
[MosicaaTs HeOﬁXOﬂI/IMOCTL 1 CyHIHOCTb IUCKPETU3alluH IIpU
PEUICHUU BBIYUCIUTCIBHBIX 3a/1a4 C IIOMOIIBIO KOMIIBFOTEPOB.

HHE OHOJIOTHYECKHX CHCTeM. MaTeMaTuueckue MOJenu

B SKOHOMHUKE. BbIurcnuTenbHble S5KCIEPUMEHTHI ¢ MOJIEISIMU.
Komnviomeproe mooenuposanue cucmem ynpasneus.
O0paboTka pe3yabTaTOB IKCIIEPUMEHTa. MeToT HAMMEHBIINX
kBapaToB. OLEHKa YHCIOBBIX TapaMETPOB MOJCIHPYEMBIX
00BEKTOB U IpoIeccoB. BoccraHoBneHNe 3aBHCUMOCTEH 110
pe3yJibTaTaM SKCIIepUMEHTA.

BepositHocTHbIe MOAenu. MeTtoasl MonTe-Kapio. IMuranuonHoe
MoenupoBanue. CHCTEMBI MaCCOBOTO OOCITY KUBaHHS.
[pakTuyeckue padoThbl

1. MoaenupoBaHHe IBIKECHUS.

2. MonenupoBanue OHOTOTHICCKUX

CHCTEM.

3. IMuTannoHHOE MOJIETMPOBAaHNE C OMOIIBIO MeTo1a MoHTe-
Kapuo.

4. O6paboTKa pe3yabTaTOB IKCIIEPUMEHTA

Hcnonp30BaTh HMUTAITHOHHOE MOAEINPOBAHUE, B TOM YUCIIC HA
OCHOBE BEPOATHOCTHBIX Mojienei

Bazer narnbx (10 gacos)

TabmuuHele (pensiuuoHHBIE) 0a3bl NaHHBIX. Tabmmma —
npezcTaBlIeHHE CBECHUI 00 OMHOTHITHBIX 00bekTax. [lome,
3amuck. Kimoa Tabmmist. Pabora ¢ roToBoit 62301 TaHHBIX.
3anonHenue 0a3bl JaHHBIX. [IoMCK, COPTUPOBKA M GHUIBTPAIINS
JIaHHBIX. 3aIPOCHI Ha BEIOOPKY JaHHBIX. 3aMIPOCHI C MapaMeTpaMH.
Berancnsiemsie nos B 3anpocax. MHOrotadian4Hble 6a3bl JaHHBIX.
Tunel cBs3eil Mexay Tabauuamu. Bremnuit xirod. IlenoctHocTs
6a3bl JaHHBIX. 3aMPOCHl K MHOrOTa0INYHBIM 0a3aM JIaHHBIX.
OcHogHble npunyunsl HOPMAIU3AYUL

ba3 oannvix. Azvix ynpasnenus oannvimu SQL. Co30anue npocmoix
3anpocog na azvike SQL na 6b100pKy oannvix u3 00Hou mabdauybl.
Hepenayuonnvie 6asvl oannvix. Jxcnepmuvie CUCHIEMbL.
IpakTH4yeckne padoThI

1. Pabora ¢ rotoBo# 6a30ii JaHHBIX.

2. Pa3paboTka MHOTOTaOINYHON 6a3bl JaHHBIX.

3. 3ampockl K MHOTOTaOIUYHOMN 6a3e JaHHBIX.

4. Ynpasnenue danuvimu ¢ nomowvro asvika SQL

XapakTepu30BaTh 0a3y JaHHBIX KaK MOJEIb IPEIMETHON 00nacTy.
[IpoexTrpoBaTh MHOTOTAOMMYHYIO 0a3y HaHHBIX. OCyIIECTBIATh
BBOJI M PeJaKTHPOBaHHUE JTaHHBIX. OCYIECTBISTH COPTHPOBKY,
TIOUCK U BBIOOP JTaHHBIX B FOTOBOIT 6a3e naHHbIX. PopMHUpoBaTh
3ampochl HA MTOUCK JaHHBIX B CPEJIe CHCTEMBI yIIpaBIIeHNs 6a3aMu
JIaHHBIX.

Ynpaensame 6a301i 0annvix ¢ NHOMOWbIO NPOCMbIX 3ANPOCOB HA A3bIKE
SQL.

Toscuamoy obracmu npumeHerus, 0OCMOUHCMBA U HEOOCAMKU
HepensyUOHHbIX 6a3 OUHHBIX 8 CDAGHEHUU C PETAYUOHHBLMU

Beb6-caiiter (14 gacos)

MuTepuer-npunoxenus. [lonsaTre o cepBepHOl U KIMEHTCKON

Iosicusars NPpUHOUIIBI TEXHOJIOIUU «KKIIMEHT — CEPBEP» Ha IIPUMEPE




gacTsx caita. TeXHOJIOTHS «KIMEHT — CepBep», €€ JOCTOMHCTBA
u Henpoctatkd. OcHOBEI s1361ka HTML 1 kackagHBIX TaOIUIT
ctuneii (CSS). Cuenapun Ha si3pike JavaScript. @opmsl Ha BeO-
CTpaHHIIE.

Pa3merenune Beb-caiitoB. Yciayra xoctutra. 3arpy3ka ¢aiios Ha
Ccaur.

IpakTHyeckue padoThbl

1. Co3nanue TeKCTOBOH BeO-CTPaHUIIBL.

2. Co3nanue BeO-CTpaHUIIBI, BKIIOYAIONIEH MyJIbTHMEIUHHBIE
00BEKTHI (PUCYHKH, 3BYKOBEIE JJAaHHBIE, BUIEO).

3. OdopMiieHHE CTPAHUIIBI C TOMOIIBIO KACKAIHBIX TaOIHIL
CTHIIEH.

4. Mcnonb30BaHKe CLEHAPHEB Ha sA3bIKe JavaScript

B3aMMOJICHCTBHS Opay3epa U BeO-cepBepa.

Co31aBaTh MPOCTHIC BEO-CTPAHUIIBI, UCTIONB3YS A3bIK Pa3METKH
HTML, xackajHbIe TaOIUIIBI CTHIICH U CIICHAPHH Ha S3BIKE
JavaScript.

OnuceIBaTh TEXHOJIOTHIO pa3MelieHus caiiToB B ceT HTepHeT

Komnprorepnas rpaguka
(8 gacoB)

BBox n300paskeHnii ¢ HCTIOIB30BAHUEM PA3IHIHBIX IIH(POBBIX
yCTpOHCTB (IU(POBBIX (HOTOAIITAPATOB U MUKPOCKOIIOB,
BUJICOKaMep, CKaHEpOB U T. A.). [ padudeckuii pegaxkrop.
Paspemenue.

BrimonHATh 0011y10 KOPPEKIHIo HHPPOBBIX N300paKEHHIHA.
ITpHMEHSATh HHCTPYMEHTHI TPadUuecKoro peJakTopa K OTACIbHBIM
o0macTaM U300pakeHHs.

Kanpuposanue. Mcnpasnenue nepcnektusbl. ['ncrorpamma.
Koppexkuus yposreii, koppekuus nseta. OGecrBeunBaHne

L[BETHBIX n300pakeHuii. Peryms. Pabota ¢ oonactamu. OuibTpsl.

MHorocunoitasle n300paxenus. TekcToBsle cion. Macka cios.
Kanansl. CoxpaHeHue BblelieHHOH obnactu. ITonroroska
WLTIOCTPAIMi JU1sl BeO-CaiiTOB. AHUMHPOBAaHHBIE N300paXKEHUS.
BexkTopHas rpaduka. [IpumuTnesl. M3meHenue nopsaka
aneMeHTOB. BelpaBHuBaHue, pacnpenenenue. ['pynnupoka.
Kpussie. @opmatsl BEKTOPHBIX pUCYHKOB. Vcrionb3oBanue
KOHTYpOB. BekTopu3zarus pacTpoBeIX H300paKeHUH.
IpakTHyeckue padoThbl

1. O6paboTka nudpossIx hotorpaduit (kagpupoBaHue, UCIPaBICHIE
TIEPCIIEKTUBBI, KOPPEKLHS YPOBHEH, KOPPEKLNUA LIBETA).

2. Peryws nudposbix potorpaduii.

3. MHorocnoiHble H300paKeHHsI.

4. AHIMHpPOBAaHHBIE H300PaKECHNS.

5. BektopHas rpaduka

CTponTh MHOTOCIIOITHBIE N300paXKEHHS C NCTIOIb30BAHIEM MAcOK,
TOTOBHUTH MINTIOCTPAIMH JUISl pa3MeIeHNUsI Ha BeO-caliTax,
CO3/1aBaTh AHUMHUPOBAHHbIE N300pa)KEeHUS.

Co31aBaTh BEKTOPHbIE H300pakeHHs C IIOMOILBIO pelaKTopa
BEKTOPHO TpaMKM MM HHCTPYMEHTOB TEKCTOBOTO IpoIieccopa

3D-monenupoBaHue
(8 yaco)

[IpUHIUITBI TOCTPOEHNUS U PEAAKTHPOBAHMS TPEXMEPHBIX MOJIEIEH.

CerouHble Moen. Matepuainbl. MoeMpoBaHUe HCTOUHMKOB
ocsemenus. Kamepst.

TTosICHATH IPUHIUIIBI HOCTPOCHUS TPEXMEPHBIX MOJIENEH.
BBINOMHATE ONepanuy Mo MOCTPOCHUIO U PETAKTUPOBAHUIO
TPEXMEPHBIX MOJEINEH.

AnnutuBHble TexHosaoruu (3D-npuHTEpDI).

Pa3memaTs Ha BUPTyaJIbHOM CLIEHE UCTOYHUKH OCBEILIEHUS




Ilonarue o BUpTyanbHON pealbHOCTU U JOIOJIHEHHOM peanbHOCTH. U KaMepbl.

IIpakTHyeckue padéoThl [TpuBoIUTH IpUMEPHI UCIIONB30BAHUS TEXHOJIOIHI BUPTYalIbHOI
1. Coznanue mpoCTHIX TPEXMEPHBIX MOJIEICH. U IOTIOJIHCHHON PealbHOCTH

2. CeTo4HBIE MOZENH.
3. Pennepunr

Pesepes yuebnozo spemenu (24 uaca)
Oo6opynosanue Llenrpa «Touka Poctay: HoyTOyk, OOpa3oBaTenbHbli KOHCTPYKTOP JUIS IPAKTHKH OJIOYHOTO MPOTPAMMHUPOBAHUS C KOMIUIEKTOM JIaTYUKOB




