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PabGouast mporpamMmma ydeOHOro Kypca BHEYpO4HOU mesitenbHOCTH «lIpakTukym 1m0
uHpOpMAaTUKE» HAa YPOBHE OCHOBHOTO 0OmImIero oO0pa3oBaHMS COCTAaBICHAa Ha OCHOBE
dbenepanbHOl paboueil mporpammbl ydaeOHoro mnpeamera «MHpopmaTtuka», TpeOOBaHHH K
pesynbTatam ocBoenusi OOIl COO, npeacraBnennbix B ®I'OC COO, a takxe denepanbHoit
IpOTpaMMbl BOCIIUTAHHS, C YYETOM U MOJUICKUT HEIMOCPEACTBEHHOMY IPUMEHECHHUIO TIpU
peanuzanuu oo6s3atensHoi yactu OOIT COO.

MNOACHUTEJBHASA 3AIINCKA

Pabouass mporpamma naéT mpenCTaBICHHWE O MEsIX, OOMICH CTpaTeruu OOYyYCHHS,
BOCIIUTAHUS M PA3BUTUsA OOYYAIOIIUXCS CpeiacTBamMu ydeObHoro kypca «lIpaktukym 10
uH(popMaTUKe» Ha yriayOJEHHOM YpOBHE; YCTaHAaBIMBAeT 00s3aTeNbHOE MPEAMETHOE
CoJIepXKaHue, NMPEAyCMATPUBAET €ro CTPYKTYpUpOBaHUE IO pas3deliaM M TeMaM Kypca,
ompefeNsieT pacmpeleleHne ero 1Mo kinaccaM (rogaM H3ydeHus); JaéT MpUMEPHOE
pacmpefieieHue Y4eOHBIX YacoB IO TEMAaTUYECKUM pasfesaM Kypca U PEeKOMEHIYEeMYIO
(mpuMepHyI0)  TOCIEAOBATENbHOCTh HX  HU3y4eHUS € Y4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKM Y4eOHOro TpoIecca, BO3PACTHBIX OCOOEHHOCTEH
oOyJaromuxcs.

Pabouass mporpamma omnpeaenseT KOJIWYSCTBCHHBIC M KAaYCCTBCHHBIC XapaKTEPHUCTUKH
ydeOHOro matepuana JJsi KakJAOoro roja W3y4eHHUs, B TOM YHCIE IS COAEPKATEIbHOTO
HAIllOJIHEHUSI Pa3HOTO BHUJA KOHTPOJS (IPOMEXKYTOYHOM arrecTaluu  OOydaroIuXcs,
BCEPOCCUUCKUX IMPOBEPOYHBIX pPadOT, TrOCYAapCTBEHHOW HWTOroBoW arrecranuu) [Iporpamma
SIBIISICTCS OCHOBOM JIJISI COCTABIICHUSI aBTOPCKUX YUCOHBIX MPOrPaMM M y4EOHHKOB, TOYPOYHOTO
MJIAHUPOBAHUS Kypca YUUTEIIEM.

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA «(ITPAKTUKYM I1O
NHO®OPMATHUKE»

VYuebubiii npeamer «lIpakTukym no uH(oOpMaTHKe» B CpeqHeM o0IeM o0pa3oBaHUU
OTpaxkaer:

6 cymHocTh MH(GOPMATUKM KaK HAy4HOH AMCUMIUIMHBI, M3ydarolleld 3aKOHOMEPHOCTH
IPOTEKaHHWs U BO3MOXKHOCTH AaBTOMAaTH3allMM HH(OPMAIIMOHHBIX MPOLECCOB B pa3IMYHBIX
CUCTEMAX;

6 OCHOBHBIE 00JIaCTM NMPUMEHEHHUS HHPOPMATHKHU, IPEXKIE BCEro MH(OpMalOHHbIE
TEXHOJIOTHH, YIIPaBJICHHE U COLIMATIBHYIO cepy;

6 MeXIMCUUIIITMHAPHBIN XapakTep HHPOPMATHKU U UHPOPMAILIMOHHOM e TENbHOCTH.

Kypc undopMaTtuku cpeaHeil MIKOIbI SBISETCS 3aBEPIIAIONIAM 3TAlOM HEMPEPHIBHOM
MOJATOTOBKU ydYaluxcsi B o0iactu HMHQOpPMATUKM U HHOOPMALMOHHO-KOMMYHUKAIIMOHHBIX
texnonoruii (MKT); on onupaercs Ha cojepkaHue Kypca MH(POPMATUKHA OCHOBHOM IIKOJIBI U
onbIT nocrostHHOro npumeHeHus MKT, naér teopernueckoe OCMBICIEHUE, UHTEPIPETALUIO U
000011IEHHE ITOTO OMBITA.

Pesynpratel yrmyO6nénHoro ypoBHA wusyueHus ydeOHoro KYPCA «lIpaktukym 1o
UHPOPMATUKE» OPUEHTHPOBAHBI HA TIOJY4YEHHE KOMIIETEHTHOCTEH [uIg mocienyromei
npoeCCHOHATBHON  JIeITEeNbHOCTH KakK B paMKaxX JaHHOW NpeAMETHOW o0yiacTH, Tak M B
CMEXHBIX ¢ Hell 00macTsax OHU BKJIIOYAIOT B ce0sl:



6 OBIAJCHHE KIIOYEBBIMH NOHATHAMH M 3aKOHOMEPHOCTSMH, Ha KOTOPBIX CTPOUTCS
JaHHas TpeaMeTHas o0JacTb, pAaclo3HaBaHWE COOTBETCTBYIOUIMX UM TPU3HAKOB U
B3aMMOCBS3€H, CIOCOOHOCTh JIEMOHCTPUPOBATH PA3NIUYHBIE MOAXOJbl K W3YUCHHIO SBICHHH,
XapaKTEPHBIX U H3y4aeMO IpeAMETHON 00JIacTH;

6 yMeHue pelaTh TUIIOBbIE IPAKTUYECKUE U TEOPETUUYECKUE 33a4M, XapaKTEpHBIE JUIS
MCIIOJIb30BaHUsl METOJIOB U MHCTPYMEHTapUs JaHHOU IIpeIMeTHON 00acTy;

6 HaTUYHWe TMPEACTABICHUN O JAaHHOW MPEAMETHON 00JacTH KakK IEIOCTHOW Teopuu
(COBOKYITHOCTH TE€OPHii), OCHOBHBIX CBSI35X CO CMEXHBIMU OOJIACTSIMH 3HAHUH.

B pamkax yraoyOGuné€HHOro ypoBHS ~ M3ydeHMs MH(MOPMATHKM  OOecre4uBaeTCs
LieJIeHaNpaBJIeHHas IOJrOTOBKA BBITYCKHUKOB CpeJl- HEel HIKOJIbI K MPOJIOJDKEHUI0 00pa30BaHus
B BBICIIMX YYEOHBIX 3aBEIEHHUSIX 10 CHELUAIbHOCTAM, HENOCPEICTBEHHO CBSI3aHHBIM C
IU(GPOBBIMU  TEXHOJIOTUSAMH, TaKUM KakK IporpaMMHas HH)XKEHEpUs; HHQPOpPMaLMOHHAs
0e3011aCHOCTh; MH(OPMALIMOHHBIE CUCTEMbl U TEXHOJOIMH; MOOWIbHBIE CHCTEMBl U CETH;
Oosble JaHHbIE U MAIIMHHOE 00Yy4eHHUE; MPOMBILIUICHHBIH HHTEPHET Belllel; HCKYCCTBEHHBIN
UHTEJUIEKT; TEXHOJIOIMHM OecHpOBOJHOM CBS3M; POOOTOTEXHUKA; KBAaHTOBBIE TEXHOJIOTHH;
CHUCTEMBI PacIpeesIEHHOTO peecTpa; TEXHOJIOTUY BUPTYAIIBHOW U JOIIOJHEHHOM peaJbHOCTEM.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA «ITIPAKTUKYM 10 UH®OPMATHUKE»

OcHoBHast 1enb u3ydeHUs ydeOHoro kypca «lIpaktukym 1o uHpOpMaTHKE» Ha
yrayOIEHHOM YPOBHE CpEIHEro o0IIero oopa3oBaHus — 00eCIeUCHHE JATLHEHIIICTO Pa3BUTHS
UH(POPMALMOHHBIX KOMIIETEHIIM BBIMTYCKHUKA, €r0 TOTOBHOCTM K JKM3HHU B YCIOBHSIX
pasBuBaronierocss MH(GpOPMAIMOHHOTO OOIIECTBA W BO3pACTAIONICH KOHKYPEHIIMHM Ha PBHIHKE
Tpyaa B cBs3u ¢ atum nzydenue unpopmaruku B 10—11 kmaccax JOIKHO 00ECIEUUTh:

6 chOpMHUPOBAHHOCTb  MHUPOBO33PEHHUS, OCHOBAHHOIO HAa IOHMMaHUM  POJIHU
UHPOPMATUKH, HH(OPMAIMOHHBIX M KOMMYHHUKAIMOHHBIX TEXHOJOTHH B COBPEMEHHOM
00I1IeCTBE;

6 cOpMHPOBAHHOCTb OCHOB JIOTHUECKOTO U aJITOPUTMUYECKOTO MBIIUICHUS;

6 chopMHPOBAHHOCTh YMEHHMH pa3inyarh (akThl M OLIEHKH, CPaBHUBATH OLIEHOYHbBIE
BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSMH OLIEHUBAHUSA U CBSI3b KPUTEPHUEB C ONpPEIENEHHON
CHCTEMOM LIEHHOCTEH, MMPOBEPSTH HA IOCTOBEPHOCTh M 0000111aTh HHPOPMALIUIO;

6 cPOpPMHPOBAHHOCTH TPEJICTABICHUN O BIUSHUM HWH(POPMAIMOHHBIX TEXHOJIOTHH Ha
KU3Hb YEJIOBEKa B OOINECTBE; MOHMMAaHUE COIMAIBLHOTO, YKOHOMHUYECKOTO, IOJMTHYECKOTO,
KYyJIbTypHOTO,  IOPHAWYECKOTO,  MPHPOJHOTO,  OPrOHOMHYECKOTO,  MEIUIMHCKOTO |
(U3NOTOTHYECKOTO KOHTEKCTOB HH()OPMAITHOHHBIX TEXHOJIOTHIA;

6 TpUHATHE TPABOBBIX M OTHYECKHX AaCMEKTOB WH(POPMAIMOHHBIX TEXHOJIOTHH;
OCO3HAaHWE OTBETCTBEHHOCTH JIFOJICH, BOBIICYEHHBIX B CO3JaHWE W  HCIOJIH30BAHUE
MH(OPMALIMOHHBIX CUCTEM, paCpOCTpaHEHUE HHPOPMAIIH;

6 co3maHue  YCIOBUH AN Pa3BUTUS  HABBIKOB  y4yeOHOM,  MPOEKTHOH,
HAY4YHO-UCCIIEJIOBATEIbCKOM M TBOPYECKOM  JEATENbHOCTH, MOTHBALlMM  YyYalIUXCAd K
CaMOPa3BUTHIO.

INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA YYEBHOI'O KYPCA
«(ITPAKTUKYM 1O MH®OPMATHUKE» HA YPOBHE CPEJIHEI'O
OBILIEI'O OBPA3OBAHUA



OcBoenue yueOHoro kypca «lIpaktukym o napopmaTiuke» Ha ypOBHE CPEIHETO 00IIEro
06p&30BaHI/ISI HaIlpaBJICHO Ha JOCTUKCHUC O6y‘-IaIOH_[I/IMI/ICSI cIcayromux JMYHOCTHBIX,
MCTAIIPEAMCTHBIX U MPCAMCETHLIX PC3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJAbTAThl OTPAXKAIOT TOTOBHOCTH M CIHOCOOHOCTH OOYyYaromuxcs
PYKOBOACTBOBAaTbCS ~ CHOPMUPOBAHHON  BHYTPEHHEH  MO3MLIMENH  JIMYHOCTH, CHUCTEMOU
LEHHOCTHBIX  OpUEHTAIMii, TO3UTUBHBIX BHYTPEHHUX yOEXKIEHUN, COOTBETCTBYIOIIUX
TPaJULMOHHBIM IIECHHOCTSIM POCCUHCKOr0o OOIIECTBA; PACHIMPEHUE KU3HEHHOTO OIbITA U OIbITa
JESTEIbHOCTH B IPOIIECCEe pean3ali CPeICTBAaMU yueOHOro Kypca CIEQYIOIIUX OCHOBHBIX
HAIpPAaBJICHUN BOCIIUTATEIBHOMN 1EATEIbHOCTH.

I'paxxnanckoe BocnuTaHue:
6 OCO3HaHWE CBOMX KOHCTHTYIMOHHBIX TMpaB M OOA3aHHOCTEH, yBa)K€HHE 3aKOHA U

NPaBOMOPSIJIKA, COOJIOJACHWE OCHOBOIOJATAIOIIMX HOPM HMH(DOPMAIIMOHHOTO TMpaBa H
nH(pOpMaIMOHHOM 0€301MacCHOCTH;

6 TOTOBHOCTh HPOTHBOCTOSITH WJICOJIOTUH IKCTPEMH3Ma, HAIMOHAIN3MA, KceHo(oOuH,
JUCKPUMUHAIIUK TIO0 COIMAJbHBIM, PEIMTHO3HBIM, DPACOBBIM, HAIMOHAJIBHBIM IIPU3HAKAM B
BUPTYaJIbHOM IPOCTPAHCTBE

HanI/IOTI/I‘ICCKOe BOCIIUTAHHUC:
6 HEHHOCTHOC OTHOHICHUC K UCTOPUYICCKOMY HACIICANIO, NOCTHIKCHUAM Poccuu B HayKe,

HCKYCCTBC, TCXHOJIOTUAX; IIOHUMAHUC 3HAYUCHUA I/IH(i)OpMaTI/IKI/I KaKk HAayKh B JKHU3HU
COBPEMCHHOTI'O O6H_[CCTBa

JyXxOBHO-HpaBCTBEHHOE BOCTIUTAHHE:
6 copMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUSI, STUYECKOTO MTOBEICHNS,

6 cHnocoOHOCTh OLIEHMBATh CUTYallMI0 M I[PUHUMAaThb OCO3HAHHBIE pELICHU,
OPDUEHTHUPYSICh Ha MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B CETU
HNHurepHer

DCTETHYECKOE BOCIIMTAHHE:
6 DCTEeTUYECKOE OTHOIICHHE K MHDPY, BKJIIO4YasA S3CTCTHUKY HAYUYHOTO M TEXHHYECKOIO

TBOPYECTBA;
6 crocoOHOCTh BOCIIPUHUMATh pa3jIMyHbIE BHJIbI HCKYCCTBA, B TOM YHCIIE OCHOBAaHHOTO
Ha UCIOJIb30BaHUN MH(MOPMAITMOHHBIX TEXHOJIOTUH.

duznyeckoe BOCIIUTAHHUE:
6 chOpMHUPOBAHHOCTH 370POBOTO U Oe3omacHOro oOpasza >KH3HU, OTBETCTBEHHOTO

OTHOIIEHUSI K CBOEMY 3/I0pOBbIO, B TOM 4HCIE 3a CU€T coOtofeHus: TpeOoBaHUil Ge30macHOi
SKCILTyaTaluu CpeacCTB I/IH(l)OpMaHI/IOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOIOTHH.

TpynoBoe BoCIUTaHHE:!
6 TOTOBHOCTh K AaKTUBHOU [EATEIbHOCTH TEXHOJOTHYECKOH Y  COLUAAIBHON

HaIpaBJICHHOCTH, CIIOCOOHOCTH HHULIUUPOBATh, IJIAHUPOBATH U CAMOCTOATCIIBHO BBLINIOJIHATH
TaKYyIO ACATCIIBHOCTD,

6 unTEpec Kk cdepam MpoPeCcCHOHATBHON NEITeIbHOCTH, CBSI3aHHBIM ¢ HH(POPMATUKOM,
nporpaMMHUpOBaHUEM U I/IH(bOpMaI_H/IOHHBIMI/I TEXHOJOIusIMH, OCHOBAHHBIMU Ha JOCTHXXCHUIX
HAayKl WHGOPMATUKH M HAYYHO-TEXHHYECKOTO MPOTpecca; yMEHHE COBEpIIaTh OCO3HAHHBIN
BBIOOD Oyaymieit mpodeccuu u pean30BhIBaTh COOCTBEHHBIE )KU3HEHHBIE TIIIAHBI,

6 TOTOBHOCTbH M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BaHUIO HA MPOTSHKEHUU BCEi
JKU3HU.



DKOJIOTrHIECKOE BOCITUTAHHUE:
6 oco3HaHME TII100aTBLHOTO XapaKTepa AKOJOTUYECKUX MPOOJIEM U MyTel WX PEIICHHUS, B

ToM uncie ¢ yu€tom Bo3moxxkHocteil UKT ennocmu nayunozo nosnanusa:

6 CcpOpMHPOBAHHOCTP MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HayKH, JOCTHXKEHUSIM HAy4YHO-TEXHHYECKOTO Iporpecca U OOILECTBEHHOM MpaKTHKH,
3a CY€T MOHM- MaHMS POJU HH(POPMALMOHHBIX PECYpPCOB, MH(GOPMALMOHHBIX IMPOLECCOB U
MH(POPMALIMOHHBIX TEXHOJIOTUH B yCIOBUAX LUGPOBOH TpaHCHOPMALUU MHOTUX C(ep KU3HU
COBPEMEHHOT'0 00IIeCTBa;

6 oco3HaHME LIECHHOCTH HAy4HOH AEATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATH IIPOEKTHYIO
Y MCCIIEZ0BATEIbCKYIO 1€ATEIbHOCT HHANBUAYAIBHO U B TPYIIIIE.

B npouecce gocTukeHUs JIMYHOCTHBIX pE3yJbTaTOB OCBOECHMSI OOy4arOIIUMUCS
nporpammbl yuebnoro KYPCA «MudopmaTukay y HUX COBEPIICHCTBYETCS IMOYUOHATbHDILL
umnmesniekm, Mpeanoaaraonmii chopMHUPOBAHHOCTS!

6 camopeeynuposanus,  BKIIOYAIONIETO  CaMOKOHTPOJb, YMEHHE  INPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEJIEHHE, CIIOCOOHOCTh aJaNTHPOBATHCS K 3MOIMOHAIBHBIM
U3MEHEHUSM U NPOSABIATh TMOKOCTb, OBITh OTKPBITHIM HOBOMY;

6 enympenneli momueayuu, BKIOYAOLEH CTpeMIICHHE K JTOCTUKEHUIO LIEIHU U YCIIeXY,
ONTUMM3M, HHULIMATUBHOCTb, YMEHUE IEHCTBOBATh, UCXO/s U3 CBOUX BO3MOXKHOCTEN;

6 smnamuu, BKIOYAOLEH cIOCOOHOCTh NOHUMATh YMOLMOHAIBHOE COCTOSIHUE JAPYIHX,
YUUTBIBaTh €r0 IPU OCYUIECTBICHUH KOMMYHMKAIUM, CIIOCOOHOCTh K COYYBCTBUIO H
COIIEPEKUBAHHUIO;

6 coyuanvHbIX HABVIKOG, BKIIOYAIOIIUX CIIOCOOHOCTH  BBICTPAHBATh OTHOIICHHS C
JPYTHUMHU JIHOJbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peliaTh KOH(IUKTHL.

METANPEIMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIe PE3YJNbTaThl OTPAXKAIOT OBJIAJIEHUE YHHUBEPCATBHBIMU yUeOHBIMHU
JEUCTBUSIMU — TTO3HABATEIIbHBIMU, KOMMYHUKATUBHBIMH, PETYJISTUBHBIMH.
yHI/IBepcaJ'ILHBIe IIO3HaBaTCIbHBIC HeﬁCTBHH
ba3oBble Jjornueckue n1ecTBU:

6 caMOCTOSATENbHO (HOPMYIHPOBATh U AKTYaIH3UPOBATH MPOOJIEMYy, paccMaTpUBaTh €&
BCECTOPOHHE;

6 yCTaHaBIHMBATh CYIIECTBEHHBIM TMpU3HAK WJIM OCHOBAHHUS Uil CpPaBHEHWS,
Kiaccudukanuu u 0600IIeHUS;

6 oTpeneNATh 1eNN AeTEIHbHOCTH, 33/1aBaTh TapaMeTPhbl U KPUTEPUH UX JOCTHIKEHUS,

6 BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSX;

6 paspabaTeiBaTh IUIAaH PEIHICHHWS TMPOOJIEMBl C Y4YETOM aHalW3a HMEIOITUXCS
MaTepHaATbHBIX U HEMATEPHATBHBIX PECYPCOB;

6 BHOCUTH KOPPEKTUBBI B JICSITEIIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB IIEJISIM,
OIICHUBATh PUCKH MOCIEICTBUI JESITEILHOCTH;

6 KOOpIWHHUPOBATh M BBHIMOIHATH PabOTy B YCIOBHUSX PEATbHOTO, BHPTYaIbHOTO H
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

6 pa3BUBATh KPEaTUBHOE MBIIIJICHHE MIPH PEIICHUN KU3HEHHBIX MPOOIEM.

Ba3oBble ucciaenoBaTeabCKUeE AeiicTBHS:
6 BJIaACTh HaBbBIKaMU y‘-Ie6H0-I/ICCJ'ICIIOBaTCJILCKOI7I )51 HpOGKTHOfI ACATCIIBHOCTH,



HaBBIKAMU pa3pelleHus NpodieM; CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOUCKY
METOJIOB PELICHUs] TPAKTUYECKUX 3a/1a4, IPUMEHEHHIO PA3JIMYHbIX METO/I0B MIO3HAHMUS;

6 BiaIeTh BUJAMU JIEATEIBHOCTH 110 IOJYYEHHUIO HOBOI'O 3HAHMsI, €r0 MHTEPIPETALNH,
IpeoOpa3oBaHNI0 M IPUMEHEHUIO B pPa3IMUHBIX YYEOHBIX CUTyalUsX, B TOM 4YHCIE IpHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

6 ¢dopMupoBaTh Hay4yHBId THII MBIIUICHUS, BJIAJETh HAYYHOW TEPMHUHOJIOTHEH,
KIIFOUEBBIMU MTOHATUSAMHU U METOJIaMU;

6 cTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3371a4i B 00pa30BaTEIIbHON ACATEIBHOCTU H
JKU3HEHHBIX CUTYalUsX;

6 BBIABIIAATH INPUYMHHO-CIEACTBEHHBIE CBSI3M M AKTYaJIM3UPOBATh 3a/lady, BBIJABUIaTh
TUIIOTE3y €€ peUICHMs, HaxOOUTb AapryMEHThl Ui J0Ka3aTelbCTBA CBOMX YTBEPXKICHUU,
3aJ]aBaTh IIapaMEeTPbl U KPUTEPUH PEILICHNUS;

6 aHaMM3MpOBaTh IIOJYUYEHHBICE B XOJE PEIICHUS 3aladd pPE3yJbTaTbl, KPUTUYECKHU
OLICHUBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

6 1aBaTh OLIEHKY HOBBIM CUTYaLlUsM, OLICHUBATh IPUOOPETEHHBIH OIBIT;

6 OCYIIECTBIATh  IICJICHANIPABJICHHBIM  IMOUCK  IIEpeHOca  CPEACTB U CIoco0OB
NEHCTBUS B POPECCHOHATBHYIO CPELLY;

6 yMeTb NEpPEHOCUTh 3HAHUS B I[I03HABATEIbHYI0O U IPAKTUYECKYIO 00J1acTu
JKU3HEACITEIBHOCTH;

6 yMeTb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JIacTel;

6 BpIABUraTb HOBBIE MJIEW, IpeljaraTb OPUTMHAJIbHBIE MOJAXOJbl U PEUICHUS; CTAaBUTh
po0JIEMBI U 3a/1a4M, JOIYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHHUS.

PatGora ¢ undopmanmeii:
6 BJIaACTb HABbBIKAMU IIOJTYYCHHA I/IH(l)OpMaHI/II/I N3 MHCTOYHHMKOB pPa3HbIX THUIIOB,

CaMOCTOSITEIIPHO  OCYILIECTBIIATH IIOMCK, aHalW3, CHUCTEMATU3AlMI0 U HWHTEPIPETALUIO
uH(pOpMaIUK pa3TUYHBIX BUIOB U (POPM MPEACTABICHUS;

6 co3maBaTh TEKCTHl B pa3MUHBIX (popmaTax c y4€TOM Ha3HadeHHUs WHOOpMAIUU U
[[EJIeBON ayTUTOPUH, BBIOMpAst ONTUMATIbHYIO0 (pOpMY IIPECTaBICHUS U BU3YaIH3aIUH;

6 OIIeHUBATh IOCTOBEPHOCTH, IESTHTUMHOCTh HH(POpMAIINH, €€ COOTBETCTBHUE MTPABOBBIM U
MOpaIbHO-3TUYECKUM HOpMaM;

6 UCTHONB30BaTh cpeAcTBa MHGOPMAIMOHHBIX UM KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pElIeHUHd KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX W OPraHU3allMOHHBIX 3a/ad C COOJIOJCHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MacHOCTH, TUTUEHBI, pecypcocOepekeH s, TPaBOBbIX U
ATHUYECKUX HOPM, HOPM HH(OPMAIIMOHHOW OE30MMacCHOCTH;

6 BIameTh HaBBIKAMHU pPACIO3HABAHMS M 3alIUThl HHPOpMAMH, HWHPOPMAITMOHHOMN
0€30IMaCHOCTH JINYHOCTH.

YHuBepcaabHble KOMMYHUKATUBHBIE I€UCTBUS
OO0menue:

6 OCYIIIECTBIATh KOMMYHHKAIIUU BO BeeX cepax KU3HHU;

6 pacmo3HaBaTh HeBepOaJbHBIC CpElCTBAa OOIIEHHUS, MOHMMATh 3HAUYEHUE COLMATBHBIX
3HAKOB, PACIIO3HABATH MPEANOCHUIKYA KOHPIUKTHBIX CUTYAlUi U CMSTYaTh KOH(IUKTHI;

6 BIAJETh Pa3NTUYHBIMU CIOCOOAMH OOIEHUS W B3aMMOJCHCTBHS; apryMEHTHPOBAHHO
BECTH JIUAJIOT, YMETh CMSIT4aTh KOH(PIUKTHBIE CUTYAIlUH;

6 pa3BEPHYTO M JIOTUYHO M3Jaratb CBOIO TOYKY 3PEHHS C HUCIOJIb30BAHHEM SI3BIKOBBIX
CPEICTB.



CoBMecTHasl 1eAATEIbHOCTD:
6 TOHMMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMaHIHOW U MHIUBHUYyaIbHON paboTHI;

6 BbIOMpATh TEMATUKY U METObl COBMECTHBIX JACHCTBHI ¢ yuéTOM OOLIUX MHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4JeHa KOJIEKTUBA;

6 mpUHUMAaTh LEJIU COBMECTHOM JESATENbHOCTH, OPraHW30BBIBATH U KOOPAUHUPOBATH
JEUCTBUSI MO MX JOCTHIKEHHUIO: COCTABJIATH IJIaH JCHCTBUW, pPACIpEAesATh POJIU C Y4ETOM
MHEHHUH Y4aCTHHUKOB, 00CYKIaTh pe3y/bTaThl COBMECTHON pabOThI;

6 OlEeHUBaTh KayeCTBO CBOEr0 BKJIaJa M KaXJOro yYacTHUKAa KOMAaHIbl B OOIIMiA
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

6 mpeuiaraTe HOBbIE NPOEKTHI, OLEHUBATh UJIECH C NO3ULHUHA HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

6 OCYIIECTBIIATh NO3UTHBHOE CTPATEIMUYECKOE IIOBEACHHE B DPA3IMUYHBIX CHUTYyalMsX,
IPOSIBIISATH TBOPYECTBO U BOOOPAKEHUE, ObITH MHUIIMATHBHBIM.

‘YHUBepCcaIbHbIE PETYISITUBHBIE 1EHCTBUS
Camoopranusauus:

6 caMOCTOATEIHHO OCYIIECTBIATH MO3HABATEIBHYIO I€ATEIbHOCTD, BBISBIISITH MPOOIEMBI,
CTaBUTh U (GOpPMYyIUPOBaTH COOCTBEHHBIE 3aJauyud B 00pa30BaTENIbHON JAEATEIbHOCTH U
JKU3HEHHBIX CUTYalLHSIX;

6 CaMOCTOSITENbHO COCTaBISATh IUIAH pEIIeHUS MPOOJIeMbl C Y4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPeOUTEeHU;

6 1aBaTh OLIEHKY HOBBIM CUTYAallUsIM;

6 pactupsTh pamku yueOHoro KYPCA Ha ocHOBE JIMUHBIX MPEIIOYTCHHIH;

6 Jenatb OCO3HAHHBIM BBIOOpP, ApryMEHTHPOBAaTb €ro, OpaTh OTBETCTBEHHOCTh 3a
peuenue;

6 orleHUBaTh NPUOOPETEHHBIH OMBIT;

6 crnocoOcTBOBaTh (HOPMHUPOBAHMIO W MPOSBIECHUIO MIMPOKOH SPYAMLIMU B pPasHBIX
00JacTsX 3HaHUM, OCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBINA U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTpPOJIb:
6 AaBaTb OUCHKY HOBBIM CUTyallUAM, BHOCHTH KOPPCKTHBBI B JCATCIbHOCTL, OICHUBATH

COOTBCTCTBUC PCIYJIIbLTATOB LECIIAM;

6 BJIaJIcTh HaBBIKAMM II03HABATCIILHOM pe(l)HeKCI/II/I KaK OCO3HaHUS COBCPIIACMBIX
JEHUCTBUI M MBICIUTEIBHBIX MponeccoB, UX pe3yjIbTATOB U OCHOBaHHﬁ; HCIIOJb30BAaTh HpI/IéMH
peq)HeKCI/II/I AJIsT OLICHKU CUTYyalluu, BBI60pa BEPHOTI'O PCIICHUA,

6 YMETh OLICHUBATHL PUCKHU U CBOCBPEMCHHO IMTPUHUMATDH PCIICHUS 110 X CHUKCHUIO,

6 MNPUHHUMATh MOTHUBBI U APT'YMCHTBI APYIUX IIPH aHAJIN3C PE3YJIbTATOB ACATCIILHOCTU

IIpunsTue cedst u APpyrux:
6 IpUHUMATH ce0sl, TOHUMAs CBOU HEJOCTATKU U JIOCTOUHCTBA;

6 IpUHUMATh MOTHBBI U apIYMEHTBI JPYTUX [P aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;
6 mpu3HaBaTh CBOE MPABO U MPABO JPYTUX Ha OMIMOKY;
6 pa3BUBaTh CIOCOOHOCTH MOHMUMATH MHP C MO3UIUU APYTOro YeloBeKa.

IMPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHble pe3yabTaTbl OCBOCHHS 00S3aTENIBHOTO IPEAMETHOTO  COJAEp KaHMS,
YCTAaHOBJIEHHOTO  JaHHOW palouell mporpamMmoil, oTpaxaroT CcGHOPMUPOBAHHOCTh Y
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00y4aromuxcs CIeAyOUIX YMEHHH:

6 BIageHUE MPEICTABICHUSIMH O POJU WH(GOPMAIIMU U CBS3aHHBIX C HEH IPOIECCOB B
PHUPOJIe, TEXHUKE M OOIIECTBE; MOHIATHAMU «HHPOPMAIUL», «MHOOPMAIMOHHBIA TIPOIECCH,
«CHUCTEMay», «KOMIIOHEHTHI CHCTEMBI», «CHUCTEeMHBIH 3(dexT», «uHpopMamOHHAsS CUCTEMAY,
«cHCTEeMa YIPaBICHUS; BIIAJICHIE METOAaMH MOoucKa nHpopmanuu B cetu HTEpHET; yMEHUE
KPUTHYECKH OIICHWBaTh HH(OpMaMio, TOIy4eHHYH0O U3 ceTdu VIHTepHeT, yMeHue
XapaKTepU30BaTh OONBIINE JaHHBIC, MPUBOIUTH MPUMEPHl HCTOYHHKOB WX TMOJNYYCHHS U
HAIPABIICHUSI UCIIOJIL30BAHUS; YMEHUE KIacCH(PUIIMPOBATh OCHOBHBIC 33/Ia4M aHAIN3a JTAHHBIX
(mporHo3upoBaHue, Kilaccuukanus, KiIacTepu3alus, aHalu3 OTKJIOHEHWIi); MOHHUMATh
MOCIIEA0BATEIbHOCTh PELICHMsSI 3a/lad aHalIu3a JAaHHBIX: cOOp MEPBUYHBIX JIaHHBIX, OYMCTKA U
OIICHKa KauecTBa JIaHHBIX, BBIOOP W/MIU MOCTPOCHHE MOJEIH, MpeoOpa3oBaHUE [IaHHBIX,
BU3yaJIn3alusl JaHHBIX, UHTEPIPETALHUs pe3yIbTaTOB;

6 TOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB YCTPONCTBA M (HYHKIIMOHUPOBAHHS COBPEMEHHBIX
CTAllMOHAPHBIX W  MOOWJIBHBIX KOMIIBIOTEPOB; TEHACHLIMUWA Pa3BUTHS  KOMIIBIOTEPHBIX
TEXHOJIOTHil; BllaJieHHe HaBbIKaMH PabOThl C ONEPAMOHHBIMU CHCTEMaMHU, OCHOBHBIMU BUAaMU
IPOrPaMMHOTO OOCCIICUeHUS IS PEeIIeHUs YIeOHBIX 3a/1a4 I10 BRIOPAHHOH CIienaIn3alnu;

6 Hanu4Ke MPEJCTaBICHUN O KOMITBIOTEPHBIX CETSIX U MX POJU B COBPEMEHHOM MHPE; O
0a30BBIX TPHUHIIMIIAX OPTaHW3AUU U (DYHKIMOHHUPOBAHUS KOMITBIOTEPHBIX CETeH; 00 0O0Immx
MPUHIUIIAX pa3padOTKU U (YHKIIMOHUPOBAHUS UHTEPHET-TPUIIOKCHHIH;

6 moHMMaHHE YTrpo3 HUHOOPMAIMOHHOM OE30MaCHOCTH, HCIOJb30BaHUE METOJ0B M
CPEJCTB MIPOTUBOACUCTBUSI 3TUM yrpo3am, coOJItoieHne Mep 0€3011acHOCTH, MTPEI0TBPALIAIOIINX
HE3aKOHHOE PAaCIpPOCTPAHCHUE IEPCOHAIBHBIX JAHHBIX; COOJIOJICHUE TPEOOBAHMI TEXHUKHU
0C30MaCHOCTH ¥ TUTUEHBI IPH padOTe ¢ KOMIBIOTEPAMHU B APYTUMU KOMIIOHEHTaMH U(POBOTO
OKPYXCHHsSI; TIOHUMAHUE TPABOBBIX OCHOB HCIOJb30BAaHUS KOMIBIOTEPHBIX MporpamM, 0a3
JTaHHBIX U paboThI B ceTH MHTEpHET;

6 TMOHMMAaHHE OCHOBHBIX MPUHIIUIIOB TUCKPETH3AIMH PAa3IHYHbIX BUAOB WHGOpPMAIUY;
YMEHHE OIpenesaTh HHHOPMAIMOHHBIA 00bEM TEKCTOBBIX, IpaUeCKUX W 3BYKOBBIX JaHHBIX
MIpH 33IaHHBIX MapaMeTpax AUCKPETU3ALNH; YMEHUE ONPEACNIATh CPEAHIOI0 CKOPOCTh Nepeiavn
JAaHHBIX, OIIEHUBATh U3MEHEHUE BPEMEHHU Tepeiaull Py W3MEHEHUH WH(OPMAIIMOHHOTO 00bEMa
JAHHBIX U XapaKTEPUCTUK KaHaJla CBS3U;

6 yMeHHEe CTPOUTHh HEPAaBHOMEPHBIE KOJIbI, IOMYCKAIOIINE OJHO3HAYHOE JEKOIUPOBAHUE
cooOmieHu# (rpeduKCcCHbIE KOABI); HMCIOJIB30BaTh MPOCTEUINNE KOJABI, KOTOPHIC MO3BOJISIFOT
0OHapy>XMBaTh U UCIPABIISITH OMMOKU TP Mepeade TaHHbIX; CTPOUTH KO, 00eCTieunBarOnuii
HAaWMEHBIIIYI0O BO3MOXHYIO CPEIHIOI JJIMHY COOOIICHHS MPU W3BECTHOW YacTOTE CHMBOJIOB;
MOSICHATD MPUHITUTIBI pAa0OTHI MTPOCTHIX AITOPUTMOB CXKATHUS TAHHBIX,

6 yMEHHE HCIOJb30BaTh MPU PEIICHUM 3aJad CBOWCTBA MO3WIMOHHOW 3alUCH YHCEIl,
ajqropuTMa TOCTPOCHUS 3alMKMCH YHCJIA B TO3UIMOHHOW CHUCTEME CUYHUCICHHUS C 3aJaHHBIM
OCHOBaHMEM M II0- CTPOEHHUs YHCIIa IO CTPOKE, COJAEp)Kallled 3aluch 3TOr0 4HCIAa B
MO3UIIMOHHON CUCTEME CUMCIIEHUS C 3aJaHHBIM OCHOBAaHUEM,;

YMEHHE BBITIONHATh apu(PMETHUECKUE OTepallii B MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS;
YMEHHE BBIMIOJHATH MPEOOpa3OBaHUS JIOTUYECKUX BBIPAKEHUH, UCMOIB3ysS 3aKOHBI anreOpsbl
JIOTUKHU; YMEHHUE CTPOUTH JIOTUYECKOE BBIPAKEHHE B JAUIBIOHKTUBHOM M KOHBIOHKTUBHOM
HOPMABHBIX (opMax MO 3aJaHHON TaOIHMIle MCTUHHOCTH; WCCIEN0BaTh 00JIaCTh MCTHHHOCTHU
BBICKA3bIBaHUS, COJEPKAILEr0 MEPEMEHHBIE; pellaTh HECI0XXHbIE JIOTUYECKUE YpPaBHEHHUS U
CHUCTEMbl YpaBHEHUM; YMEHHME peIllaTh AJITOPUTMHYECKUE 3a/Jaud, CBSI3aHHBIE C aHAJIU30M



rpadoB (3a7a4l TOCTPOCHHUS ONTHUMAIBHOTO MYTH MEXIy BEpIIMHAMH Tpada, ompeneieHus
KOJINYECTBA Pa3IMYHBIX MyTEH MEXy BEpIIMHAMU OPHEHTHPOBAHHOTO allMKIMYECKOro rpada);
YMEHHME HCIOJb30BaTh JIEPEBbS INPU AHAIU3E€ M IOCTPOCHUU KOJIOB M JJIs MPEICTABIICHUS
apu(METHUECKUX BBIPAKECHUH, NMPHU PEIICHUH 3a/1a4 MOMCKAa M COPTUPOBKU; YMEHHUE CTPOUTh
JIEpEeBO WIPHl 1O 3aJaHHOMY alTOpPUTMY; pa3palaTbiBaTh M OOOCHOBBIBATH BBIUTPHIIIHYIO
CTPaTEruo Urpbl;

6 moHMMaHue 0a30BBIX AITOPUTMOB 0OpPaOOTKH YMCIOBOW M TEKCTOBOM WH(pOpPMAaLUU
(3anmMch yMcen B IMO3UIMOHHON CUCTEME CUMCICHHS; HAaXOXKIEHHME BCEX IPOCTBIX YHMCEN B
3aJJaHHOM JlMana3oHe; 00paboTKa MHOTOpPa3psIHBIX LEbIX YHCEII; aHAIU3 CUMBOJIBHBIX CTPOK U
Ip.), aJITOPUTMOB IIOUCKA U COPTHUPOBKHU; YMEHHE ONPEIEIATh CIOKHOCTh U3y4aeMbIX B Kypce
0a30BbIX AJIFOPUTMOB (CYMMHUPOBAHME JIEMEHTOB MAaCCUBA, COPTUPOBKA MacCUBa, epeOopHbIe
QITOPUTMBI, JIBOMYHBIA IOMCK) M IPUBOAUTH IPUMEPbl HECKOJBKHUX QJITOPUTMOB DPa3HOM
CJIO’KHOCTH JIJIs peIlIeHUs OHOM 3a1auu;

6 BJIaZICHUE YHUBEPCAJIbHBIM SI3bIKOM IMPOrpaMMHUpOBaHUs BbICOKOro ypoBHs (Python,
Java, C++, C#), npencraBieHusMu 0 0a30BbIX TUINAX JaHHBIX U CTPYKTYpax JaHHBIX; YMEHUE
UCIIOJIb30BaTh OCHOBHBIC YIPABIISIOIIME KOHCTPYKLUUHU; YMEHHE OCYLIECTBIISTh aHAINU3
IPEJJIOKEHHOW MpOrpaMMbl: ONPENENSITh pPe3yabTaTbl pabOThl MpPOTrpamMMbl IPHU 3aJaHHBIX
UCXOJHBIX JaHHBIX; ONPENENATh, IPU KAKUX MCXOJIHBIX JAHHBIX BO3MOXKHO IIOJIy4YE€HHE
yKa3aHHBIX PEe3yJbTaTOB; BBIABIATH JAHHBIC, KOTOPhIE MOTYT NPUBECTH K OIMHOKEe B pabore
POTpaMMBI; (GOPMyITUPOBATH MPEIIOKEHHUS 110 YITYUIISHHIO TPOrPAMMHOTO KOJIa;

6 ymeHue pa3pabaThiBaTh U pPEANM30BBIBATH B BHUJE IPOrpaMM Oa30BbIE AJITOPUTMBI;
YMEHME HCIIOJIb30BaTh B IporpamMmax JaHHbIE Pa3jIMYHbIX TUIIOB C YYETOM OTrpaHUYEHUN Ha
JMara3oH MX BO3MOXKHBIX 3HAYCHUH, NMPUMEHSTH NMPH PEHICHWH 3a7]ad CTPYKTYPHI IaHHBIX
(criucku, clOBapu, CTEKHM, O4Yepend, JEpeBbs), MCIOIb30BaTh 0a30Bble ONEpaluu Co
CTPYKTYpPaMHU JaHHBIX; TPUMEHSTh CTaHJApTHbIE M COOCTBEHHBbIE MOANPOTPaMMBI IS
00pabOTKM YMCIIOBBIX JAHHBIX U CUMBOJIBHBIX CTPOK; HCIIOJIb30BaTh MPU pa3paboTKe Mporpamm
OMONIMOTEKH TMOANpPOrpaMM; 3HaTh (YHKIHMOHAJIbHBIE BO3MOXKHOCTH HHCTPYMEHTAJIBHBIX
CPEACTB cpeabl pa3pabOTKH; YMEHHME MCIIONb30BaTh CpPEACTBA OTJAAKU IMpOrpaMMm B cpelie
IPOTrpaMMHUPOBAHUS; YMEHHE JOKYMEHTUPOBATh IIPOrPaMMBbI;

6 yMeHHMe co34aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBbIE JOKYMEHTBl U
JEMOHCTpAallMOHHBIE ~ MaTepuaibl C  HCIOJIb30BAHMEM  BO3MOXKHOCTEH  COBPEMEHHBIX
IPOrPaMMHBIX CpPEACTB U OOJIaYHBIX CEPBUCOB; YMEHHE CO3/1aBaTh BEO-CTpaHMIIbI; YMEHHUE
MCIIOJIb30BaTh 3JIEKTPOHHBbIE TAONUIbl JUIs aHalIW3a, MPEICTaBICHHUs U OOpabOTKU JTaHHBIX
(BKJIIOYAsl BBIYMCIICHHE CYMMBbI, CPEIHEro apu(pMeTHYecKOro, HamOOJbIIEr0O U HAWMEHbILIEro
3HAYEHUH, pelleHrne ypaBHEHUH, BHIOOp ONTUMAJIbHOTO pEIIeHHs, MOA0Op JMHUU TPEHIA,
pellieHre 3ajJad MPOTHO3WPOBAHMUSA); BIaJICHUE OCHOBHBIMHM CBEACHUSAMM O 0a3aX NaHHBIX, MX
CTPYKType, CpEICTBaX CO3JaHus MU pabOThl C HHUMH; YMEHHE HCIOJIb30BaTh TaOIUYHbBIE
(pensiioHHBIE) 6a3bl JaHHBIX (COCTABIATH 3aMpPOChl B 0a3ax JaHHBIX, BHIMOJIHATH COPTUPOBKY U
MOUCK 3amuceil B 0a3e NaHHBIX, HANOJHATH pa3pabOTaHHyIO 0a3y JaHHBIX) M CIIPaBOYHbBIE
CUCTEMBI;

6 yMEHHE HCIOJIb30BAaTh  KOMIBIOTEPHO-MATEMAaTHYECKHME  MOJEIM JJI1 aHaIu3a
00BEKTOB M TMpOLECCOB: (OPMYIMPOBATH II€JIb MOJIETUPOBAHMSA, BBIIOIHATH  aAHAIU3
pe3ysibTaToB,  MOJYYEHHBIX B XOJIe€ MOJICJIMPOBAHMS; OLIEHUBATh aJIeKBaTHOCTh MOJIENU
MOJIEIUPYeMOMY OOBEKTY WM TPOLEeCCy; MPEACTaBIATh PpPe3yJbTaThl MOJEIMPOBAHUSA B
HarJIsIIHOM BU/IE;



6 yMeHHe OpraHM30BbIBaTh JUYHOE HH(POPMAIIMIOHHOE TPOCTPAHCTBO C UCIOJIb30BaHUEM
Pa3IMYHBIX CPEICTB IU(PPOBBIX TEXHOJIOTUH; MOHUMAHHE BO3MOXKHOCTEH IU(PPOBBIX CEPBUCOB
TOCYJapCTBEHHBIX YCIYyT, HU(POBBIX 00pa30BaTENbHBIX CEPBHCOB; NOHMMAHHE OCHOBHBIX
IIPUHLIAIIOB paboTsl, BO3MOXXHOCTEHl M OrpaHWYEHUs] TPUMEHEHUS TEXHOJIOTUMI
UCKYCCTBEHHOTO MHTEIUIEKTa B pa3IMYHBIX OOJACTSX, HaJIM4YUe NPEICTAaBICHUN O Kpyre
pelaeMbIX 3aa4 MallMHHOTO 00y4YeHus (pacro3HaBaHus, KJlacCU(PUKAIUU U IPOTHO3UPOBAHUS)
HAJIMYME TIPEACTABICHUN 00 MCIONB30BaHUM WH(POPMALMOHHBIX TEXHOJIOTUH B Pa3IMYHBIX
npodecCuoHaTIBHBIX chepax.

COIAEPKAHHUE YYEBHOI'O KYPCA «IIPAKTUKYM no
NHPOPMATHUKE»

B conepxxanun ydye6HOro kypca «IIpakTukym mo uH(OpMaTHKE» BBIIACISAIOTCS YEThIPE
TEMaTHYECKUX pa3zena.

Paznen «lu¢ppoBass rpaMOTHOCTBY MOCBAILIEH BOIIPOCAM YCTPOMCTBA KOMIIBIOTEPOB U
JPYTUX 3JE€MEHTOB LU(PPOBOrO OKPYXKEHHUS, BKIIOYAs KOMIIBIOTEPHBIE CETH; HUCHOJIb30BAHUIO
CpEACTB  OINEpPallMOHHOM cucteMmbl; paboTre B ceTH VIHTepHET U  HUCHOJIb30BAHUIO
MHTEPHET-CEPBUCOB; NHPOPMALIMOHHOHN 0€301MacHOCTH.

Paznen «Teoperuueckne OCHOBHI HH(OPMATHKHM» BKIIOYACT B ce€0sl MOHATHHHBINA
anmapar MHGOPMATUKH, BONPOCH KOJUPOBAHUSA MH(POPMALUH, U3MEPEHUs WH(OPMAIIMOHHOTO
00b€Ma JTaHHBIX, OCHOBBI aJUreOpbl JIOTUKM U KOMIBIOTEPHOTO MojaenupoBaHusi Pazmen
«AJNTOpUTMBI M NPOrpaMMHPOBAHHE» HANPABIEH Ha pPa3BUTUE AITOPUTMHUYECKOIO
MBILUIEHUSI, pa3pabOTKy aJrOpUTMOB U OLEHKY HX CJIOXKHOCTH, (POPMHpPOBAHHE HABBIKOB
peaiu3alMi  MporpaMM Ha  s3bIKaX IMPOrpaMMHpPOBAaHUS BBICOKOrO ypoBHS Paznen
«AHdopManoHHbIe TEXHOJOTHN» MTOCBALIEH BOIIPOCAM.

NPUMEHEHUs HH(GOPMAIMOHHBIX TEXHOJIOTHH, pEaJM30BaHHBIX B  IPUKIAJHBIX
IIPOrPaMMHBIX TPOAYKTaX M HMHTEPHET-CEPBHUCAxX, B TOM YHCIE B 3aJadax aHaliu3a JaHHBIX;
UCTIOJIb30BaHUIO 0a3 JaHHBIX M AJIEKTPOHHBIX TAOIUIL I PELICHUs NIPUKIIaIHBIX 3a/1a4.

B npusenénnom nanee conepxkanuu ydeOHoro KYPCA «MHdopmaruka» KypcHBOM
BBIJICJIEHBI JOTIOJIHUTEIbHBIE TEMbI, KOTOPBIE HE BXOAT B 00s3aTEIbHYIO IPOrpaMMy O0yUYeHHS,
HO MOTYT OBITh NPEAJIOKEHbI AN M3YYEHUS OTAEIbHBIM MOTHBHUPOBAHHBIM U CHOCOOHBIM
oOyJaronumcs.

10 KJIACC

Hudposas rpaMOTHOCTB
TpeboBanusi TeXHUKH O€30MACHOCTH W THUTHEHBI TpH paboTe C KOMIBIOTEpAMH U

JPYTMMH KOMIIOHEHTaMH HU(POBOTO OKPYKEHHS.

[IpuHIMNIBl pabOTHl KOMIBIOTEPOB U KOMIBIOTEPHBIX CHUCTEM ApXHUTEKTypa (oH
Heitmana [ apsapockas apxumexmypa ABTOMaTHu€CKOE BBIIOJIHEHHUE TPOrPaMMBbI MPOIIECCOPOM
OnepatuBHas, MOCTOSHHAs W JoJroBpeMeHHas namsaTh OOMEH NaHHBIMH C TIOMOIIBIO IIUH
KoHTposneps! BHEMHNX yCTpoucTB [IpsiMoit ToCTym K mamsTy.

OcHOBHbIE TEHICHIIMM pPa3BUTUS KOMIBIOTEPHBIX TexHosioruid. [lapannenbHbie
BblunciaeHuss  MHorompoueccopubie  cucteMbl.  Cynepkommbiorepsl.  Pacnpenenénnbie
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BBIYHMCIIUTEIIbHBIE CUCTEMBI 1 00paboTKa OONBIIKMX JaHHBIX. MOOMIbHBIC TM(PPOBBIE YCTPOHCTBA
M HUX Ppoib B KOMMYHHMKAlUAX. BcCTpoeHHble KOMIOBIOTEPBl. MUKPOKOHTPOILIEPHI.
PobGoruzupoBanHble IPOU3BOICTBA.

[IporpammHoe obOecriedeHHE KOMIBIOTEPOB M KOMIIBIOTEPHBIX CHCTEM. Bujbl
IpOTpaMMHOr0 obecriedeHuss U uX HazHaueHne. OCOOCHHOCTH MPOrPaMMHOTO OOecreueHUs
MOOWIBHBIX ~ ycTpoiictB [lapannensHoe mnporpamMmupoBanue. CHCTEMHOE MPOrpaMMHOE
oOecnieueHne OnepalMoOHHBIE cUCTEMBbl YTWINTHL /[lpaiiBepbl ycTpoiicTB. MHcramiauug u
JEUHCTAIUTSIIHS IPOTPAMMHOTO 00eCTICUSHHS.

daitoBele  cucTeMmbl. [IpwHIMIBI  pa3MerieHUss ©W  UMEHOBaHUA  (aljJoB B
nonroBpeMeHHoU namsaT [1labmons! anst onucanus rpynn ¢aitios.

3akoHomarenbcTBOo Poccuiickoit deneparun B 00J1acTH TIPOrPaMMHOTO  OOCCIICUCHHS
JlunensupoBanue MporpaMMHOro obecredeHuss W HUPpPoBBIX pecypcoB llponpuerapHoe u
cBoOoAHOE mporpammHoe oOecnedueHne Kommepueckoe M HEKOMMEPYECKOE HCIOJIb30BaHUE
nporpaMMHOro obecriedyeHus: U UUGPOBBIX pecypcoB (OTBETCTBEHHOCTb, yCTaHABIMBacMas
3akoHoAaTenbcTBOM P®D 3a HempaBOMEpHOE HCIOIb30BaHHE MPOTPAMMHOIO oOOecrmeueHus: u
M (PPOBBIX PECYPCOB.

[IpuHUUIIBI TOCTPOCHMS W anmnapaTHble KOMIIOHEHThI KOMITBIOTEpHBIX ceTell. CeTeBbie
nporokoisibl. Cets. WuTepHer. Anpecanus B cetu HMutepHer. Ilpotokonst creka TCP/IP.
Cucrtema TOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moacetm ¢ nomomplo  Macok mojacereir  CereBoe
agMuHUCTpUpoBaHue llomyueHne HaHHBIX O CETEBBIX Ha- CTpoMKax Kommbrotepa IIpoBepka
HaJIM4us CBSA3U ¢ y3JI0M ceTu OnpenieneHre MapiipyTa JABHKEHUS aKETOB.

Buner nestensHoctn B cetm Wuteprer. Cepsuckl. HTepHeTa. ['eomHpOpManimoHHbIC
cucTembl. ['eoloKallMOHHBIE CEPBHUCHI PEabHOTO BPEMEHU (JOKalMsl MOOMIBHBIX Tele(OHOB,
oTpefieNieHue 3arpy>KeHHOCTH aBTOMArucTpajeil U T T ); MHTEPHET-TOPToBIIsA; OPOHUPOBAHUE
OMIJIETOB ¥ TOCTUHUIL  T.II.

['ocynapcTBeHHBIE AIIEKTPOHHBIE CEPBUCH M YCIyrd. COLMAIbHBIE CETHU — OpraHu3anus
KOJUJIEKTUBHOTO B3aUMOJICHCTBUS U oOMeHa AaHHbIMU CeTeBOM STHKET: MpaBWiia MOBEICHUS B
kubeprnpoctpancTBe. [Ilpobrmema mnomnMHHOCTH TonydeHHOM wuHpopMmaruu  OTKpPBITHIC
0o0pa3oBaTeNbHbIE PECYPCHI.

TexHOreHHble U SKOHOMUYECKHE YIpO3bl, CBsi3aHHbIE ¢ Hcnosib3oBaHueM MKT. Obmue
npoOnemMbl 3amuThl uHpOpManuu W uHPOpManMoHHON Oe3omacHocTU. CpeacTBa 3alIUThHI
uHpopManui B KOMIIbIOTE€paX, KOMIIBIOTEPHBIX CETAX M  aBTOMATH3WPOBAHHBIX
uHpopMallMOHHBIX creMax [IpaBoBoe oOecreueHne HHPOPMALIMOHHOW  0€30macHOCTH
DnekmponHasn yughposas noonucs, cepmupuyuposantvie cammsl U OOKYMeHMbl.

[IpenoTBpaiieHe HECAHKIMOHWPOBAHHOIO JOCTyNMa K JHMYHOM KOH(UAECHIHAIHLHOU
uH(pOpMallMK, XpaHALIeHcss Ha NEpPCOHAJLHOM KOMIBIOTEPE, MOOWIIBHBIX YCTpOMCTBaXx.
Bpenonocnoe mporpammHoe oOecrieueHrne U CrmocoObl OOpbObI ¢ HUM AHTHBUPYCHBIE TIPO-
rpamMMbl OpraHuzanusi JTHYHOTO apxuBa HHGopmaiuu PesepBHoe komupoBanue [laponbHas
3alluTa apxXuBa.

[Mudposanmne nanueix. CuMmmMeTpuyHbIe U HecuMMeTpuuHbIe mudpsl. [udper mpocroii
3amensl Hudp Lesaps. Hludp Buxenepa. Anroputm mupposanus. RSA Cmeeanozpaghus.

Teopernueckre 0CHOBBI HHPOPMATUKI
Nudopmanus, nanasie u 3HaHusA. HPOpMaMOHHBIE TTPOIIECCH B MPUPOJIE, TEXHUKE U

oO11ecTBe.

HerepBIBHBIG U OUCKPCTHBIC BCIIMYUHBI U CHUI'HAJIBI. H€06XOIII/IMOCTB AUCKPCTU3AllUN
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nHpopMaIuu, TpeaHa3HAYeHHOU VISl XpaHEHUs, Tiepeaadn U 00pabOTKH B TU(PPOBBIX CHUCTEMAX.

JIBon4yHoe KoaupoBaHuEe. PaBHOMEpHBIE M HEpAaBHOMEpHBbIE KOAblL. JlekoaupoBaHue
COOOILIEHUH, 3alIUCAHHBIX C ITOMOLIBI0 HEPaBHO- MEpHBIX KOoAOB. Ycnoue dano. ITocrpoenue
OJTHO3HAYHO JIEKOJUPYEMBIX KOZOB C TMOMOINbI0 nepeBa [pagh An. A. Mapkosa. EnuHuLbI
U3MEpeHusi KoiumdecTBa HMHPOpManuu. AJpaBUTHBIH MOAXOJ K OLIEHKE KOJIMYECTBa
uHpOpMaLnH.

Cuctemsl cuucnenus. Pa3BépHyTas 3amuch LEIBIX U JPOOHBIX YMCENl B MO3UIIMOHHOU
cucreMe cuncieHus. CBOICTBAa MO3WIIMOHHOM 3alMCH YMCIA: KOJMYECTBO LUGpP B 3aIUCH,
IIPU3HAK JCIMMOCTH YHUCJIA HA OCHOBAaHUE CHCTEMBI CUMCIICHHsA. AJTOPUTM IE€peBOJa LIEJIOro
yucia U3 P-MuHON cCTEeMBI CUMCIIEHUS B IECATHUHYIO. AJITOPUTM IIepeBoJia KOHEYHOH P-nuHoi
JpoOu B AECATUYHYIO. AJTOPUTM NIEPEBOAA LIEJIOTO YUCIIA U3 AECATUUHON CUCTEMBI CUMCIIEHUS B
P-nunyro. IlepeBon koHeuHOH necatmuyHoil npoOu B P-uunyro. J[BouuHas, BocbMepUYHas U
HIECTHAATePUYHasi CUCTEMbl CUMCIIEHUS, CBA3b MEXIAY HUMHU ApHpMeTHYECKHe olepaluu B
NO3ULMOHHBIX CHCTEMax CUMCIEHUS Tpouynas YpasHOBEUleHHAs  CUCTEeMA CHUUCTEHUS.
Heouuno-oecamuunas cucmema cyucieHusl.

KomupoBanue TtexkcroB KomupoBka ASCII OpnoOalitHeie koaupoBku CraHzapt
UNICODE Komupoka UTF-8. Ompenenenne HWHPOPMALUOHHOTO 00BEMA TEKCTOBBIX
COOOLICHUH.

KomupoBanue nzobpaxkenuii. OnieHKa HHPOPMAIUOHHOTO 00bEMa rpa)uIecKuX JaHHBIX
IpU 33JaHHBIX pa3pelIeHUH U TIyOMHe KoaupoBaHMs IBeTa. LIBeToBble Moxenu. BexkropHoe
koaupoBanue. Popmarsl rpapudeckux dainos. TpéxmepHnas rpaduka. OpaxranpHas rpaduka.

KomupoBanue 3Byka. Ornenka HH(OPMAIMOHHOTO OOBEMa 3BYKOBBIX JaHHBIX IIpU
3a/laHHBIX 4aCTOTE JUCKPETU3ALUH U Pa3psIAHOCTH KOJUPOBAHUS.

Anrebpa noruku. IloHsTHe BbicKa3blBaHUs. Bbicka3biBaTenbHbIe (OPMBI (IIPEAUKATHI).
KBanTops! cymiecTBoBaHUsI M BceoOuHOCTH. Jlormueckue omepauuu. TaGnuibl MCTUHHOCTH
Jlornueckue BblpaxeHus. Jlormueckue ToxxaectBa. JloKa3aTENbCTBO JIOTMYECKUX TOKIECTB C
MOMOIIBIO Ta0JIMIl UCTUHHOCTH Jlornueckue onepanuy ¥ ONepaniy HajJ MHOXKECTBAMHU.

3aKoHBl anreOphl JIOTUKU. DKBUBAJCHTHBIE NMPEOOpa30BaHUS JIOTHUECKUX BBIPAKECHHM.
Jlornueckue ypaBHEHHs U CUCTEMBI YPaBHEHUH.

Jlornyeckue (pyHKIMU. 3aBUCUMOCTbh KOJIMYECTBA BO3MOXHBIX JIOTHUECKUX (YHKIHH OT
KOJIMUecTBa apryMeHToB. [loHbIe cucTeMbl TOTHYeCKUX (PYHKIINH.

Kanonuueckue @opmbl jormdeckux BblpaxkeHUl. CoBEpIIEHHbIE NU3bIOHKTUBHBIE U
KOHBIOHKTHBHBIE HOPMaJIbHBIE (DOPMBI, AITOPUTMBI UX TOCTPOCHHUS 110 TaOJINIIE HUCTUHHOCTH.

Jlornueckue 31eMeHTHI B cocTaBe koMmbtotrepa. Tpurrep. Cymmarop. MHOTopa3psIHbIH.
Cymmatop. [loctpoeHne cxem Ha JIOTMYECKMX JJIEMEHTaxX IO 3aJaHHOMY JIOTHYECKOMY
BBIPQXEHHUIO. 3alUCh JIOTUYECKOTO BBIPAXKEHUS IO JIOTMYecKoil cxeme. Mukpocxemvl u
MEXHONI02UsL UX NPOU3BOOCHEA.

[IpencraBienue LenabIX YUCEN B MaMATH KommbioTepa. OrpaHHMYEHHOCTh JUarna3oHa
qrcesl IPU ONPaHUYEHNH KoJm4ecTBa pa3psaaos. [lepenonnenue pa3psaHoi ceTku. be33zHakoBble
Y 3HAKOBbIC JJaHHbBIC. 3HAKOBBIA OUT. JBOMUHBIN TOTIOIHUTENBHBIA KO OTPUIIATENIbHBIX YUCEI.

[ToGuToBBIE sOTHYeckHue omepauuu. Jlormueckuit, apupMeTHUECKU W HHUKINYECKUN
casuru. [lludpoBanue ¢ TOMOIIBIO MOOUTO- BOM omeparuu «uckirodaromee I ».

IIpencraBieHre BEIIECTBEHHBIX YHWCEN B MaMITH KOMIbIOTEpA. 3Hauamlass 4acTb U
nopsiiok  uucna. Jluama3oH 3HaueHWI  BelIECTBEHHBIX uucen. [IpoGiembl XpaHeHHUs
BEUICCTBEHHBIX YHCEJ, CBS3aHHBIE C OrPAaHMYEHHMEM KOJMYECTBA pa3psAnoB. BrinosnHeHue

12



orepaiuii ¢ BelECTBEHHbIMU YHCIIaMH, HAKOIIJICHHE OIUOOK MPY BBIUMCICHUSIX.
AJITOPUTMBI ¥ TIPOrPaMMHUPOBAHHUE
Omnpenenenre BO3MOXKHBIX PE3yJbTaTOB PaOOTHI MPOCTEHIIMX aJrOPUTMOB YIPaBICHUS

WCIIOJIHUTENIIMU W BBIYUCIUTEIBHBIX aIrOpuTMOB. OmpenesieHne HUCXOIHBIX JaHHBIX, MpU
KOTOPBIX QJITOPUTM MOXKET JaTh TPeOYeMblIil pe3ybTar.

Otamnbl pelieHus 3aja4 Ha KommbroTepe. MHCTpyMeHTalbHBIE CpENCTBa: TPAHCIATOD,
OoTHnaauuK, npoduinpoBmMK. KoMmuiasuus u uWHTEpHnpeTanus MporpaMM. BupTyanbHbie
MaIIUHBI.

WuterpupoBanHas cpena pa3paboTku. MeTonasl OTIaAKU mporpamm. lcmoib3oBaHue
TpaccUpOBOYHBIX Tabiui. OTianouHbiidi BeIBOA. [lomaroBoe BBIMOMHEHHE HMpOrpaMMbl. Todku
octaHoBa. [IpocMOTp 3HaUE€HU IEPEMEHHBIX.

S3pik mporpammupoBanus (Python, Java, C++, C#). Tunbl naHHBIX: LEIOYHCICHHBIC,
BELIECTBEHHbIE, CUMBOJIbHBIE, Jlorndyeckue. Bersnenus. Cioxuele ycnoBus. L{ukibl ¢ ycnoBuem
[{uxnel o nepemMeHHON. B3anuMo3aMeHseMOCTh pa3iIMyHbIX BUJOB LMKIOB. MHBapuaHT nukia
CocraBiieHHEe LUKIIA C UCIIOJIb30BAHUEM 3apaHee ONPEAeIEHHOIO NHBAPUAHTA LIUKIIA.

JlokymenTupoBanue nporpamm. Mcnons3zoBanue kommeHTapueB. [loaroroBka onucanus
MIpOrpamMMbl U UHCTPYKLIUHU ISl IOJIb30BATEIA.

Anroput™bel 00pabOTKM HaTypaldbHBIX YHCEJ, 3allMCAHHBIX B MO3UIIMOHHBIX CHUCTEMax
CUMCIICHHUS: pa30MeHHe 3amuch 4Yucia Ha OTIeNbHbIe LUGPBI; HAXOXKICHHE CYMMBI U
npou3BeieHUs U(P; HAX0KICHHE MAKCUMAIbHON (MUHUMAIBHOM ) IU(PHI.

HaxoxneHne Bcex MpOCTBIX 4YMcesl B 3aJaHHOM Juarnas3oHe. IIpeacraBienue uucna B
BUIe HAO0Opa MPOCTHIX COMHOXHTEIECH. ATOPUTM OBICTPOTO BO3BEICHHS B CTETICHb.

O0paboTka maHHBIX, XpaHAIIMXCS B (aiinax. TekcToBeie u nBonYHbIE (haiinpl DaiioBbie
niepeMeHHkbIe ((haiinoBeie yka3atenu). Urenne u3 daiina. 3anuch B (aiin.

Pa36uenue 3agaun Ha nomzamauu.. [loxmporpammel (ripouienypsl U pyHkiun). Pexypeus
PexypcuBHble 00bekThl ((ppakrtansl). PexypcuBHble mpouenypsl u (pyHkuuu HMcnonb3oBaHue
CTEKa JJIsl OpraHU3ali PEKYPCUBHBIX BHI30BOB.

Hcnonws3oBanne craHgapTHOW OMOIMOTEKM s3bIKA MporpamMmMupoBaHusd. [loaximrodeHue
OMOIMOTEK MOAMpPOrpaMM CTOPOHHUX Hpou3BoAuTeneil MoJyapHBIM NPUHIMI MOCTPOEHUS
IIPOrPaMM.

Yucnennsle MeToAbl. TouHOe M NMpUOIMKEHHOE pelIeHus 3agaun. YMCcIeHHble METO/IbI
peleHusl ypaBHEHM: MeToJ mnepebopa, MeTOJl MOJOBUHHOro jeneHus. Ilpubmmxénnoe
BBIYUCIICHUE JUIMH KPUBBbIX. Bbruncienue riomaaeid Guryp ¢ moMoIbio YHCIEHHBIX METO/I0B
(MeToa MpSAMOYTOILHUKOB, MeTo1 Tpanenuii). [lonck Mmakcumyma (MUHUMYMa) (YHKITUH OJTHOM
IIEPEMEHHOI METO/I0M I10JI0- BUHHOTO JIEJICHHUS.

O06paboTka CUMBOJIBHBIX JJAHHBIX. BCTpoeHHBIE QYHKIIMU SI3bIKA TPOTPAMMUPOBAHUS JUIS
00pabOTKM CHUMBOJIBHBIX CTPOK. AJTOPUTMBI OOpaOOTKM CHMBOJBHBIX CTPOK: TOJCYET
KOJIMUECTBA MOSBJICHUM CHMBOJIa B CTpOKE; pa3OuMeHue CTPOKH Ha CJIOBa IO MPOOEeIbHBIM
CHMBOJIaM; MOWCK MOACTPOKM BHYTPHU JAHHOW CTPOKH; 3aME€Ha HAWJEHHOW MOJCTPOKH Ha
Ipyryto cTpoky ['eHepaiusi Bcex CIIOB B HEKOTOPOM aji(aBUTE, YAOBIECTBOPSIOMINX 3aJaHHBIM
orpannueHusM [IpeobpazoBanue unciaa B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbsl ¥ TOCEI0BAaTENbHOCTH 4YHcen. BprunciaeHne oO0OOHIEHHBIX XapaKTEpUCTUK
AIIEMEHTOB MAacCHBa WJIM YHUCJIOBOM IOCIENOBATENbHOCTH (CYMMBI, MPOU3BEACHUS, CPETHETO
apu(pMeTUYeCKOro, MUHUMAaJIbHOTO U MaKCHUMAaJbHOI'O 3JIEMEHTOB; KOJMYECTBA 3Jie- MEHTOB,
YJIOBJIETBOPSIOIIMX 3a/laHHOMY YCIIOBHIO). JIMHEHHBIN MONCK 3aJJaHHOTO 3HAaYEHHUsI B MaCCUBE.

CoptupoBka ogHOMEpHOro mMaccupa IIpocTeie MeTOABI COPTHUPOBKM (METOJ Iy3BIPHKA,
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METOJ BbIOOpPA, COPTUPOBKA BcTaBkaMu). COpTUPOBKA CIMsIHUEM. bbicTpas copTUpoBKa MaccuBa
(amroput™ QuickSort). JIBOMYHBIN MOMCK B OTCOPTUPOBAHHOM MaCCHBE.

JIBymepHBIE MAacCUBBI (MAaTpHIlbl). ANTOPUTMBI 00paOOTKH JBYMEpPHBIX MAacCHBOB:
3al0JIHEHUE JIBYMEPHOI'O YMCJIOBOIO MacCHBa IO 3a/JlaHHbIM IIpaBUJaM; IOMCK JJIEMEHTa B
JBYMEPHOM MACCHBE; BBIYMCIIEHUE MaKCUMyMa (MUHUMYMa) U CYMMBbI 3JIEMEHTOB JIBYMEPHOI'O
MaccHBa; IEpPEeCTaHOBKA CTPOK U CTOJIOLIOB IBYMEPHOI'O MacCcHBa.

Paspabomka npocpamm Ona pewenus npocmuix 3adau ananuza Oannvix (ouucmra
OQHHbBIX, K1ACCUPUKAYUSA, AHATU3 OMKTOHEHUIL).

HMuadopManrnoHHbIe TEXHOIOTHN
TexcroBslii npoueccop. PenaktupoBanne u ¢popmaruposanue. [Ipoepka opdorpaduu u

rpamMMatuku. CpezncTtBa moMcKa M aBTO- 3aMEHbl B TEKCTOBOM Ipoueccope. Mcnonb3oBaHue
ctwield. CTpyKTypUpOBaHHBIE TEKCTOBBbIE NOKyMEHTHl. CHOCKHM, oriaBieHue. KoiiexkTuBHas
pabota ¢ JoKyMeHTaMu. THCTpyMEHTHI pelieH3upOoBaHus B TEKCTOBBIX Iporieccopax. ObnauHble
ceppuchl. JlemoBas mepernucka. Pedepar. [IpaBmia nutupoBanusi HUCTOYHUKOB U O()OPMIICHUS
oubmuorpaduueckux  ccpuiok.  OdopmieHue — cmucka — JIUTEpaTyphl. Cmanoapmei
oubnuozpaghuyeckux onucanuti. 3HaKOMCTBO C KOMIIBIOTEPHOI BEPCTKOM TekcTa. TexHuueckue
cpeacTtBa BBoJa TekcTta. Crneluanu3upoBaHHBIE CPEICTBA PEJAKTHPOBAHUS MATEMaTUUYECKUX
TEKCTOB.

AHanmu3  naHHbIX. OCHOBHBIE  3a/laud  aHajlu3a  JIaHHBIX:  IPOTCHO3UMPOBAHME,
KJaccuduKanus, KiacTepusanus, aHanu3 oTkJIoHeHud. [locrmenoBarenbHOCTh pelieHus 3amad
aHaJIM3a JaHHBIX: cOOp MEePBUYHBIX JAHHBIX, OYUCTKA U OLIEHKA KaueCTBa JaHHBIX, BEIOOp W/ MU
IIOCTPOCHHE MOJENHU, IpeoOpa3oBaHUE [aHHBIX, BU3YyaJIW3allMsl MJAHHBIX, HHTEpHpETaUs]
pe3ynbraroB. IIporpaMMHbIe cpefcTBa U MHTEPHET-CEPBUCHI i1 00paOOTKU U MpEACTaBICHUS
naHHbIX bonpimme nanHpie. MammHHOe oOy4eHue. MumennekmyanbHulil anaiu3 OAHHbIX.

AHanu3 JaHHBIX C TOMOILBIO 3JEKTPOHHBIX TaOnull. BbluncieHne cyMMBbl, CpeIHEro
apudMeTHYecKoro, HauOoJblIero (HAUMEHBIIEr0) 3HAYCHUs JWarna3oHa. BeuucieHue
kod(uimenTa KOppensiuu ABYX PSAOB JMaHHBIX. [locTpoeHue cTon04aThixX, JIMHEWUYAThIX U
KpyroBsix auarpamm. [loctpoenue rpadpukoB ynkuuid. [logOop muHMM TpeHaa, penieHre 3a1a4y
MPOrHO3UPOBAHUS.

UucneHHoe pellieHHe YpaBHEHM C MOMOINBIO Mmojadopa mapameTrpa. OnNTHUMH3AIUS KakK
MOWCK HAWIY4IIero pelleHus B 3aJaHHBIX ychoBusx. llemeBas ¢yHKUMSA, OrpaHUYEHUS.
JlokanbHble W TI00ANbHBII MUHUMYMBI IIeNieBOM (QyHKuuu. Pemienue 3amad onTUMH3AIUU C
MTOMOIIIBIO AJIEKTPOHHBIX TAOIHII.

11 KUIIACC

TeopeTnueckre 0CHOBBI HHPOPMATHKU
TeOpCTH‘{CCKI/IC noaxoJbl K OHNCHKEC KOJIMYCCTBA I/IH(pOpMaI_[I/II/I. 3aKkoH AJIUTUBHOCTHU

uHpopmanuu. Popmyna Xapriau. Mapopmanus u BepositHocTs. Popmysna [llenHoHa.

Anroputmsl cxatus aaHHbeIX. Anroput™m RLE. Anroputm Xaddmana. Anroputm LZW.
ANTOPUTMBI CXKATUSl JAHHBIX C TOTEPSAMHU. YMEHbIIEHHE TIIyOWHBl KOJIWUPOBAHHS IIBETA
OcHosHnble uaen anroputmos cxatus JPEG, MP3.

CkopocTh nepenaud JaHHBIX. 3aBUCUMOCTh BPEMEHHM Iepeadd OT MH(POPMAIMOHHOTO
00béMa MaHHBIX M XapaKTEPUCTUK KaHajla CBS3U. [IpUYMHBI BO3SHUKHOBEHMS OIIMOOK IpU
nepenave AaHHbIX. Kobl, mo3Bosone 00HapyKUBaTh U UCIPABIATH OMIMOKH, BO3HUKAIOIINE
npu nepepade AaHHbIX. Paccrosiune Xsmmunra. KonupoBanue ¢ moBTopeHueMm OutoB. Kombl
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X5MMHUHTA.

Cuctembl.. KoMmmoOHEHTBI cucteMbl M HMX B3aumojeiictBue. CHCTeMHBIH 3 QeKT.
Ympasienue kak nHpopMannoHHBIN mporiecc. OOpaTHast CBS3b.

Monenn u  wmoxenupoBanue. ILlenb MopenupoBaHusa. AJEKBAaTHOCTb  MOJENH
MOJIEIUPYEeMOMY OOBEKTY WM MpoIeccy, Hear MojenupoBanus. Dopmanu3anus NpUKIaIHbIX
3ajad.

[IpencraBnenne pe3yabTaTOB MOJCIUPOBAHHUS B BUAC, YIOOHOM ISl BOCHPHUATHS
gyenoBekoM. [ paduueckoe npepacraBieHNe TaHHBIX (CXEMBbI, TAOIUILI, TPadUKH).

I'padgbl. OcHoBHBIE noOHATHA. Buabl rpagos. Onucanue rpagoB ¢ IHOMOIIBIO MAaTpPHUIL
CMEKHOCTH, BECOBBIX MATpHII, CIIHCKOB CMEKHOCTH. PeleHue anropuTMHUYecKuX 3azad,
CBSI3aHHBIX C aHAJIU30M TpadoB (IIOCTPOEHHE ONTHUMAIBHOIO IyTH MEXIy BepUIMHaMU rpada;
ONpECICHNE KOJIMYECTBA Ppa3IMYHBIX IIyTed MEXKIAy BEpIIMHA- MU OPUEHTHUPOBAHHOIO
aIMKJIMYECKOro rpada).

Hepebs. bunapnoe aepeso. JlepeBbs noucka. Crnoco6sl 00xoza nepesa. Ilpeacrasnenue
apu(MeTHUECKUX BbIpRXEHUH B BHJE JepeBa. J[MCKpeTHble UIPhl ABYX WIPOKOB C IOJIHOH
uHpopmanueii. [locrpoenme nepeBa mepedopa BapHaHTOB; ONHMCAHUE CTPATETUH WIPHl B
TabIMaHOM (hopMe. BEIMTPHINIHBIE U POUTPHIIIHBIC TIO3UIUH. BEIMTPHIIIHBIE CTPATETHH.

CpenctBa uCKycCTBEHHOro  uHTesiekta. CepBHCHI  MAallMHHOTO  [E€peBoja U
pacrio3HaBaHus YCTHOU peun. KorautuBHbIe cepBuCHL. VneHTH(UKAIUS U TOMCK H300paKeHUH,
pacriozHaBanue Jui. CamooOywaromuecs CHCTeMbl. VICKYCCTBEHHBIM  WHTEJUIGKT B
KOMIIBIOTEPHBIX Urpax. Mcronb3oBaHre METOJIOB MCKYCCTBEHHOI'O MHTEJUIEKTa B OOYYaroOIIMX
cucreMax lMcnonap30BaHWE METOAOB MCKYCCTBEHHOTO MHTEIUIEKTa B poOoTOTeXHUKe. MHTEepHET
Bemel [lepcnekTuBel pa3BUTHS KOMITBIOTEPHBIX MHTEIUIEKTYalIbHbIX cucTeM. HelipoHHbIE ceTu.

AJNTOpPUTMBI U IPOrPAMMHUPOBAHUE
dopmManuzanus NOHATHSA anropurma. MammHa ThrOpHHra Kak yHUBEpCalbHash MOJEIb

Berunciiennit. Tesuc Yépua—Twtopunra. Mawuna Ilocma. Hopmanvhvie ancopugpmer Mapkosa.
Aneopummuuecku  Hepaspewiumvie  3a0auu.  3adava  ocmanosa.  Heeozmoorcnocmo
aA8MOMAMU4eCKol OMaaOKU RPOSPAMM.

OneHka CII0)KHOCTH BbIYMCIIEHUH Bpemst paboThl 1 00BEM HCHOIB3yeMONH HaMSATH, UX
3aBUCUMOCTh OT pa3Mepa HCXONHBIX JaHHbIX OIEHKa acCUMITOTUYECKOW CIOXKHOCTHU
QITOPUTMOB AJITOPUTMBI TOJMHOMHANBEHOW cloKHOCTH [lepebopHbie anroputmbl [Ipumepst
Pa3IMYHBIX AJITOPUTMOB PEIICHUS OJHOH 3aa4u, KOTOPbIE UMEIOT Pa3IU4HYIO CII0KHOCTh

[lock mMpOCTBIX YHMCEN B 3aJaHHOM JAMANa30HE C IMOMOILBIO AJITOPUTMA «PEUIETO
Oparochenar

MHoropa3psigaple  Lefble  YHucha, 3anayd  AnuHHOW - apudmeruku — CroBapu
(accounaTHBHBIE MacCUBBI, 0TOOpaxkeHus) Xaui-radbnuisl [loctpoenue anpaBUTHO-4aCTOTHOTO
cJIoBaps 71 3aJJaHHOTO TEKCTa

Ananuz mexkcma Ha ecmecmeeHHOM A3biKe. Bwvidenenue nocredosamenvHocmeti no
wabnony. Pecynapnvie svipasxcenus. Yacmomuwiii ananus.

Crexu. AHanM3 NPaBUILHOCTH CKOOOYHOTO BhIpaXKeHUs. Briuncienue apugmMeTnueckoro
BBIPKEHMSI, 3aITMCAHHOTO B TOCTHUKCHOU popme.

Ouepenn. Mcnonb3oBanne ouepeu A1 BPEMEHHOTO XPaHEHUS JaHHBIX.

Cesasuvie cnucku. Peanuzayus cmeka u ouepeou ¢ NOMOWbIO C8A3HbIX CNUCKOS.

Anroputmel Ha rpadax. IloctpoeHne MHUHHUMAaIbHOTO OCTOBHOIO J€pEBa B3BELIEHHOI'O
CBSI3HOTO HEOPHEHTHUPOBAHHOTO Tpada O6x00 epagha 6 enyouny. 06x00 epagha 8 wiupumy.

KonndecTBo pa3nuyHbIX MyTeHl MeX1y BepIIMHAMH OPUEHTHPOBAHHOTO AIIMKJINYECKOTo rpada.
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Anroput™m Jleiiketpel Areopumm Pnoiida—Yopwanna.

HepeBbs. Peanuzanus aepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. J{BonmuHbIe (OMHApHBIE)
nepesbsi. [locTpoenue nepeBa ajsl 3a- JaHHOTO apu(METHUECKOro BhIpakeHus. PekypcuBHBIC
aIropuTMBI 00X0/a nepeBa. Mcnonap3oBaHue cTeka U o4epean Aisi 00Xxo/1a 1epeBa.

JluHaMHuecKoe IpPOrpaMMUPOBAHUE KaK METOJ pEUIeHMs 3aJad C COXPAaHEHHUEM
IIPOMEXYTOUHBIX  PE3yJbTAaTOB.  3aJaud, pellaeMble ¢  IHOMOUIbI  JUHAMHYECKOTO
IPOTPaMMHUPOBAHUS: BBIUMCIIEHUE Pe- KYPCUBHBIX (DYHKIMH, MOACYET KOTUYECTBA BAPUAHTOB,
3a/1a4i ONTUMHU3ALUH.

[Tonsitue 00 OOBEKTHO-OPUEHTHUPOBAHHOM IporpamMmMupoBaHuu. OOBEKTHl M KIIACCHI.
CgoiicTBa 1 MeTOIbI 00bEKTOB OOBEKTHOOPUEHTHPOBAHHBIN aHan3. Pa3paboTka nmporpamMm Ha
OCHOBE 00BEKTHO-OPUEHTUPOBAHHOTO NoaxoAa. HKancynanus, HacieqoBaHue, moauMophusm.

Cpenbl ObicTpoil pa3paboTku nporpamm IlpoextupoBanue uHTepdeiica moiab30BaTeNs
Hcnonp30BaHre TOTOBBIX YIPABIISIEMBIX JIEMEHTOB JIJIsl IOCTpOEHUsI HHTepdeiica

O0630p s3bIKOB mporpammupoBanus [loHsTHE O mnapagurMax mIPOrpaMMHUPOBAHUS.
H3yuenue 6mopoco A3bika npocpamMmupo8anusl.

HNudopmaimoHHble TEXHOJIOTHH
OTansl KOMIIBIOTCPHO-MATEMATHYCCKOI'O MOJCIINPOBAHUA: IIOCTaHOBKaA 3aJa4u,

pa3paboTKa MOJeNN, TECTUPOBAHUE MOJIEIH, KOMIIbIOTEPHBII SKCIIEPUMEHT, aHAJIU3 PE3YJIbTATOB
MOJIETIMPOBAHUS

Jluckpernsanyss IpU MAaTEMaTUYECKOM MOJEIMPOBAHUM HENPEPBIBHBIX IPOLIECCOB
MogenupoBanue JBUKeHUs. MojenupoBaHue OHOJOIMUECKUX CcUCTeM. MaTeMmaTudeckue
MOJIEJIM B DKOHOMHUKE. BBIUMCIUTENbHbIE S3KCHEPUMEHTHI € MoOAeNsAIMU. KomnvlomepHoe
MoOenuposanue cucmem yYnpasieHus.

O6paboTka pe3yabTaTOB SKCHepuMeHTa. MeToa HauMeHbIIUX KBaapatoB. OrneHka
YHCIIOBBIX TaPAMETPOB MOJEIUPYEMBIX 00BEKTOB U MpoIieccoB. BoccTaHoBIEHNE 3aBUCUMOCTEN
10 pe3yJibTaTaM 3KCIIEPUMEHTA.

BepositHocTHbie Monenu. Mertoael Monte-Kapino. MMuTannMoHHOE MOJEIUpPOBAHUE.
CucreMbl MaccoBOTO 00CITyKUBaHUS.

TaOnuunble (pensioHHBIE) 0a3bl AaHHBIX. Tabinlla — MOpeacTaBl€HUE CBEIEHUN 00
OHOTUIHBIX oObekTax. [lose, 3amuce Kmtou Tabmuuel. Pabora ¢ roroBoit 0a3oil  JaHHBIX
3anonHeHue 6a3bl AaHHBIX. [IoMCK, COPTUPOBKA M (PUIBTpAIMsl JaHHBIX. 3alPOCHl Ha BBHIOOPKY
JAHHBIX 3aIpockl ¢ NapaMeTpamMy. Beraucisiemble 1oss B 3anpocax.

MHuorotabiauunble 0a3bl JaHHBIX. THUIBI CBsi3eld Mexay TaOnuiamu. BHemHuil kimrod
[lenocTHOCTB 6a3bl AAHHBIX. 3aMPOChl K MHOTOTa0IMYHBIM 0a3aM JaHHBIX. OcHOGHbIE NPUHYUNBL
Hopmanuzayuu 6az oannvix. Aswix ynpasnenus oannvimu SQL. Coz0anue npocmulx 3anpocos Ha
sa3vike SQL Ha 66160pKy 0aHHBIX U3 0OHOU MAOIUYbL.

Hepenayuonnvie 6azvl oannvix. Ixcnepmuule CUcmembi.

Nuteprer-npuiioxkenus [lonsaTre o cepBepHON U KIMEHTCKOM 4acTaX calTa. TexHOJIOorus
«KIIMEHT — CepBep», €€ AOCTOMHCTBA M HeaocTtaTkh. OcHOBBI sizbika HTML u kackagHbIX
tabnun cruneit (CSS). Cuenapun Ha si3bike JavaScript. @opmbl Ha BeO-cTpanule. Pazmenienue
Be0-caliToB. Yciyra XoCcTHHra. 3arpyska (aiiaoB Ha caiT.

BBoa n3o0pakeHui ¢ HCIONb30BAaHUEM Pa3IMUYHBIX IUGPOBBIX YCTPOUCTB (IIM(PPOBBHIX
doToanmapaToB M MHUKPOCKOIIOB, BHIEOKamep, CKaHepoB M T.h.). ['paduueckuit penakrop
Paspemrenne. Kagpuposanue. VcnpaBinenue nepcnektussl. I ncrorpamma. Koppeknus ypoBHen,
Koppekius 1Bera. ObeclBeuMBaHUE LBETHBIX H300paxeHuid. Peryms. Pabora ¢ obnactsamu

DUIBTPBL.
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MHuorocnoitHsie n3o0pakenus. TekcToBwie ciaon. Macka cnosi. Kananel. CoxpaHeHue

BBIIEJICHHON 00JacTH.

U300paxKeHUsl.

IloaroroBka wuUIROCTpauuid IS

BeO-CaiiToB. AHHMMHPOBaHHBIE

Bekropnas rpaduxa. [Ipumutusel. M3MeHeHune mopsiika 3J1€MEHTOB. BrlpaBHHBaHUE,

pactpenenenue. ['pynnupoBka. Kpusbie. @opmaTbl BEKTOPHBIX PHUCYHKOB. Mcmosb3oBaHue

KOHTYpOB. BekTopu3zanus pacTpoBbIX H300paKeHUM.

[IpyHIMIBI TOCTPOEHUS U PENAKTUPOBAHUS TPEXMEPHBIX Moaeneil CeTouHble MoAenu

MaTepI/IaJIBI MOI[CJII/IpOBaHI/Ie HCTOYHUKOB OCBCHICHUA KaMepr AI[I[I/ITI/IBHBIC TCXHOJIOI'un

(3D-mipunTepsl) [ToHATHE O BUPTYAIBHONM PEATbHOCTH U IOTIOJTHEHHON PeaIbHOCTH

TEMATHUYECKOE INJIAHUPOBAHUE YYEBHOI'O KYPCA
«(ITPAKTUKYM 10O UHO®OPMATHUKE»
10 kiace
2 yaca B HeJeJIIo, Bcero 68 yacos
Tembl, 'Y4eOHOe coep:kaHue OcHOBHBIE BHABI [1eSITEJLHOCTH
pacKpbIBalolIe yYalmMxcsl NPH U3YYeHHUM TeMbl

JaHHBIH pa3ae
NporpamMmsl, U
KOJINYECTBO
4acoB,
OTBOJMMOE HAa
HX U3YYeHHe

(Ha ypoBHe y4eOHBIX AelcTBHII)

Pasznea 1. llugposas rpamoTHOCTH (12 yacos)

KommbroTep —
VHHBEpCaJbHOE
[yCTpOHCTBO
00paboTKH
MaHHbBIX (6
JACOB)

TpebGoBaHMs TEXHUKHA O€30MACHOCTH

Y TUTHEHBI IPH paboTe ¢ KOMIBIOTEPaMH U
IMPYTMMH KOMIIOHEHTaM¥ IU(POBOTO OKPYKEHUS
[TpuHIHITEL Pa0OTHI KOMITBIOTEPOB

W KOMITBIOTEPHBIX CHCTEM ApPXHUTEKTypa HoH
Hetimana [ apeapockas apxumexmypa.
IABTOMAaTHYE€CKO€ BBHITIOJTHEHUE MPOTPAMMBbI
mporieccopoM OnepaTUBHAS, TOCTOSIHHAS U
ImonroBpeMeHHast namsITh OOMeH JaHHBIMH C
MOMOIIIbIO TUH KOHTpoIepbl BHEITHUX
ycTpoicTB IIpsiMoil ocTyn K mamsiTi
OCHOBHBIE TEH/IECHIINN PA3BUTHSI KOMIIBIOTEPHBIX
rexHonoruil [lapaiensHple BHIYUCIEHUS
IMHOroOnpoIEecCOpHbIE CUCTEMBI
CyTnepKOMITbIOTEPHI

IPactipeieni€HHBIE BEIYUCIUTEIHHBIE CHCTEMBI U
00paboTKa OONBIIHMX JaHHBIX MOOHMIEHBIC
U(POBBIE YCTPOHCTBA U UX POJIb B
KOMMYHHKAIIUSIX BCTpoeHHbIE KOMIIBIOTEPHI
MukpoKkoHTpoJuIepsl PoboTH3npoBaHHbIE
MPOU3BO/CTBA

6 AHAIU3UPOBATH YCIOBUS
VICTIOJIb30BaHUS KOMITBIOTEpA U
IMPYTruX AOCTYIHBIX KOMIIOHEHTOB
UPPOBOTO OKPYKEHUSI C TOUKH
3peHus TPEOOBAHUM TEXHUKH
0€3011aCHOCTH ¥ TUTHEHBI

6 OnuChIBaTh COCTABHBIE YaCTH U
MPUHIUITE] Pa0OTHl KOMIIBIOTEPOB U
MOOHIIBHBIX YCTPOICTB
XapakTepru3oBaTh KOMIIBIOTEPHI
Pa3HbIX TOKOJICHUH

6 Uckats B cetu HTepHeT
WHPOPMAITUIO 00 OTEYECTBEHHBIX
CHENMANNCTaX, BHECIINX BKJIA] B
[Pa3BUTHE BBIYUCIUTEIBHON
TEXHUKU

6 [IpuBOIUTH IPUMEPBHI,
MOATBEPKAAIOIINE TEHICHIH
[PA3BUTHSI BBIYHCIIH- TEIBHOM
TEXHUKU

6 [1osICHATD CyITHOCTB
MapajuIeIbHBIX BEIYACICHUN

6 [IpuBoaUTH IpUMEpHI 3aa4, A
[pEILICHHUS KOTOPHIX IPUMEHSIOTCS
CYTIepKOMIIBIOTEPHBIE TEXHOJIOTHHI
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VT TEXHOJIOTMH pacipeneaEHHbIX
BEIYHCIIEHUI

[IporpammHOE
obOecnieueHue (6
JACOB)

[TporpamMMHOe obecrieueHre KOMIBIOTEPOB U
KOMITBIOTEPHBIX ccTeM Busl mporpaMmmHOro
oOecriedeHuns 1 ux HazHaueHne OcobeHHOCTH
MPOrpPaMMHOT0 00eCTICYeHUsT MOOMIIBHBIX
ycTpoiict [lapamiensHoe nporpaMMHpOBaHNe
CucteMHOE TTporpaMMHOE 0OecTIcueHIe
OnepalnoHHbIe CUCTEMBI Y TUIHUTHI J{paiiBepsl
ycTpoiicTB MHCTamsms

W IEMHCTAIUTIIHS TPOTPaMMHOT0 00ecriedeHust
®daiinoBeie cucteMsl [[prHLIMNBI pa3MenieHus u
MMCHOBaHUS (aiiyioB B TOITOBPEMEHHOW NaMATH
[[1aGoHBI 715 ONMcaHus TPy (aiinos
3akoHoaaTenbcTBO Poccuiickoit @enepanny B
001aCcTH IPOTPaMMHOT0 00ECTICUEHHS
UlnmensrpoBaHue MporpaMMHOTo o0ecriedeHus 1
QpoBEIX pecypcoB [IponpuerapHoe u
CBOOOIHOE MPOrpaMMHOE O0eCIIeUeHNE
Kommepueckoe 1 He- KOMMepYecKoe
MCIIOJIb30BaHHUE TIPOTPAMMHOTO 00ECTICUeHHUST 1
UG POBIX pecypcoB OTBETCTBEHHOCTD,
yCTaHaBIMBaeMas 3aKoHogaTenbcTBoM PD 3a
HEeIpPaBOMEPHOE UCIOJIb30BaHUE TPOTrPaMMHOTO
o0ecriedeHus: 1 HUPPOBBIX PECYPCOB
IIpakTuueckas padora

I/IHCTaJIHSIHI/IH 1 ICUHCTAJUIALMA ITPO- I'paMM

6 PaboTtats ¢ rpaduueckum
nHTEepdEHCOM OTepaIiHOHHOM
cucreMbl (OC), cTaHIapTHEIMHA U
CITy’K€OHBIMH TPUITOKEHHUSIMH,
(hailTOBBIMHU MEHEKEPAMH

6 COOTHOCHTD BUJIbI JIMIICH3HMIA HA
HCTIOJIb30BaHKUEe POrPAMMHOTO
o0ecrieyeHus 1 MOPSI0K €To
WCTIOJIb30BaHMS ¥ PACIIPOCTPAHCHHUSI
6 [TpUBOIUTH TPUMEPHI
MPONPUETAPHOTO U CBOOOIHOTO
MPOTPaAaMMHOTO OOECIICUCHHS,
MpeHa3HAYCHHOTO JUTS PEIICHIUS
OJTHUX M TEX )K€ 3a/1a4

6 Ha3piBaTh OCHOBHBIE
[IPaBOHAPYIIICHHUS, HUMEIOIIHE MECTO
B 00JacTH

WCTIOJTb30BaHMS IPOTPAMMHOTO
oOecrieueHys, 1 HaKa3aHUs 3a HUX,
peayCMOTPEHHBIE
3aKOHOJaTENbCTBOM PD

KommbroTepHsie
ceTH (5 9acoB)

[ IpyHIUIIBI TOCTPOEHUS U alapaTHbIe
KOMITOHEHTBI KOMIIBIOTEPHBIX ceTell CeTeBble
npotokoisl Cets MHTEpHET AZpecanys B ceTH
Wnrepuer [Iporokonsl creka TCP/IP Cuctema
ITOMEHHBIX UMEH

Pasnenenne IP-cetTu Ha MOACETHM € IOMOIUBIO
Macok moncereil. CeTeBoe aJIMHUHUCTPHUPOBAHHE
[lomyueHue JaHHBIX O CETEBBIX HACTpOMKax
kommbioTepa IlpoBepka Hamu4us CBSI3H C Y3JIOM
cet OrnpeneneHne MapuIpyTa JBHKEHNS TaKETOB.
Bunsl nestensHoCTH B cetd HTEpHET

Cepsucel UnTeprera ['eonndopmaimoHnsie
CUCTEMBI | e0JIOKaIMOHHBIE CEPBUCH] PEATILHOTO
BpeMeHH (JIOKaIusi MOOMIIEHBIX TETE(POHOB,
onpeziesieHHe 3arpy>KeHHOCTH aBTOMarucTpaien u
T 11 ); HHTEPHET-TOPTOBJIsI; OpPOHUPOBaHKE OUIIETOB
Y TOCTMHHL U T T

["ocynapcTBEHHBIE ANEKTPOHHBIE CEPBUCHI H
yciryru ConmaibHbIe CETH — OpPTaHU3aIus
KOJJIEKTUBHOT'O B3aUMOZECHCTBUS

1 oOMeHa maHHBIME CETEBOM ITUKET: MpaBwiIa
nmoBeneHus B kubepnpocrpancTse [Ipobiema
MOUIMHHOCTH TOJTy4eH- HOH HH(OopMaun
OTKpEITEIC 00pa3oBaTeIbHBIC PECYPCHI
IIpakTuyeckasi padoTa

CeTreBoe aIMUHUCTPUPOBAHNE

6 [TosiCHATD MPUHIIMITEL TOCTPOCHUS
KOMITBIOTEPHBIX ceTel BBIABIATH
oO111ee 1 pa3uyus B OpraHu3alin
MOKaJIBHBIX W TTI00ATBHBIX
KOMITbIOTEPHBIX ceTel [IpuBonuth
MpUMEPHI TPOTOKOJIOB CTEKa
TCP/IP ¢ onpenenéHHbIMH

(O yHKITHSIMA

6 Vicnonp30BaTh MacKH MoJiceTe
st pa3zouenwust [P-cetn Ha moaceTn
6 IIpuMeHATH IpOrpaMMHOE
obecrieyeHue I MPOBEPKU
[paboOTOCIIOCOOHOCTH CETH

Mudopmannonna
5T 0€301TaCHOCTh
(7 gacoB)

TeXHOTeHHBIE M SKOHOMHYECKHE YTIPO3bI,
cBs3aHHbIe ¢ ucnoiab3oBanuemM UKT Oomnme
poOJIeMbl 3alUThI HHpOpMaMU 1

mHpopMaImonHo# 6e3onacHocTn CpeJicTa

6 XapakTepr30BaTh CYIIHOCTh
MOHATHH «MHPOPMAITUOHHAS
0€3011acHOCTEY, «3allUTa
nHpopmanun»y PopMynupoBaTh
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3aInThl MHPOPMALIUK B KOMITBIOTEPaAX,
KOMITBIOTEPHBIX CETSX M aBTOMAaTH3WPOBAHHBIX
MHQOPMaIMOHHBIX crcTemMax [IpaBoBoe
oOecrneveHre MHPOPMAIIMOHHOHN 0€30NaCHOCTH
DexmpoHHAs YUDpPosas NOONUCH,
cepmuuyuposanmvie caiimel U OOKYMEHMbL.
[TpenoTBpalieHue HECAHKIIMOHUPOBAHHOTO
MOCTyTa K TMIHON KOH(UACHIINATBHON
MHQOPMaIUK, XpaHAIIeHcs Ha TEPCOHATTLHOM
KOMITbIOTEpE, MOOMIIBHBIX yCTPOHCTBAX
BpenoHocHoe mporpaMMHOe oOecTiedeHne u
criocoObl OOpEOBI ¢ HUIM AHTHBUPYCHBIC
nporpaMMbl Opranu3anyst JTMYHOTO apXUBa
nHpopmaruu PezepsHoe konmpoBanue Ilaponpaas
BaluTa apXuBa

[IndpoBanue nanHbIX CHMMETPUYHBIC U
HecuMmMmeTpuaHblie mudpst Lndpsr mpocToit
samensl [ngp Lesaps udp Bukenepa
Anroput™m mudposanusi RSA Cmezanoepaghus.
IIpakTU4eckue padoThI

1 AntuBupycHsie iporpammsl 2 HIndposanue
TAHHBIX

OCHOBHBIE ITPaBUJIa
nH(pOpMAITMOHHON 0€30TTaCHOCTH
AHanu3upoBaTh

3aKOHOZAATENbHYIO 0a3y,
Kacarolryrocst HHHOPMaIMOHHOMI
0e30macHOCTH

6 [IpMeHATH CpeCTBA 3aIUThI
nH(pOpMaIuu: OpaHIMaydPHI,
AHTUBUPYCHBIC POTPAMMBEI,
MapoJMPOBAHKUE U APXUBUPOBAHUE,
mudpoBaHUEC

Paznen 2. TeopeTruyeckue 0oCHOBBI MH(OPMAT

uku (40 yacoB)

[IpencraBnenue
MHQOpPMAIUH B
KOMIIBIOTEPE
(19 gacoB)

Wudopmarnusi, JaHHBIE U 3HAHUS
HHopMamoHHbIe TPOIECCH B TPUPO/JIE, TEXHUKE
1 o01ecTBe

HenpepbIBHBIE U IUCKPETHBIE BETUYUHBI U
curHaisl Heo0XouMoCTh AUCKPETH3AIH
MH(QOPMaLUY, IPeIHA3HAUYCHHOMN U1l XpaHEHHUs,
nepesayd U 00pabdOTKU B IM(PPOBBIX CHCTEMAX
/IBonuHOE KOIMpOBaHUE PaBHOMEpHbIE U
HepaBHOMEPHBIE KObl JekonupoBanue
CO0OLIeHNI1, 3aNTMCaHHBIX C TIOMOLIBIO
HEPaBHOMEPHBIX KOJI0B Y ciioBue PaHo
[TocTpoeHne 0AHO3HAYHO IEKOIUPYEMBIX KOJOB C
MOMOIIbIO iepeBa I pag

An. A. Mapkoega. EnuHUIIBI N13MEPEHUS KOJTHMIECTBA
mHpOopMarun AndaBUTHBIN NOJXO K OLEHKE
KOJINYeCTBa HHPOPMALIUU

Cucremsl cuncnenust Pa3BEpHyTas 3amuch HENbIX
1 IpOOHBIX YHCET B NO3ULIMOHHON CHCTEME
cuncienusi CBOICTBA MO3UIIMOHHOM 3aIlucy
gKCcIa: KOJIWYEeCTBO HU(p B 3aMIUCH, TIPU3HAK
IMETMMOCTH YKcIia HA OCHOBaHHUE CUCTEMBI
CUMCIEHUs] ANTOpUTM MEpPEeBO/A LIEJIOro YKcia U3
P-u4HO#1 crcTeMBI CUNCIICHNS B IECATUIHYIO
IAJITOPUTM TIepeBOa KOHEUHOH P-uuHoi apodu B
MECATHYHYIO AJNTOPUTM IEPEBO/Ia IEJ0TOo Yrcia
W3 JECSITUHYHON CUCTEMBI CUHciieHus B P-imanyro
[TepeBo KOHEUHOW AECATUYHOMN IPoOH B P-muHyIO
CHUCTEMY

/IBomuHas1, BOCbMEpHUYHAs U IIECTHAAIATEPUIHAS
CHUCTEMBI CUNCIICHUS, CBSI3b MEXKy HUMHU
AprMeTHIECKHE OTIEPALINH B TIO3UITHOHHBIX
CHCTeMax CUMCIICHHUS

Tpouunas ypasHogeweHHas cucmema CYUCIeHus.

6 I10sICHATH CYIIHOCTh MOHSTHIA
«uH(pOpMAIUN), «TAHHBIEY,
«3HaHus» PemaTh 3agauu Ha
n3MepeHue

WHPOPMALIUH, 3aKITI0UYEHHON B
TEKCTE, C MO3ULNH aJI(paBUTHOTO
noaxonaa

(B peATON0XEeHNU O PaBHOM
BEPOSITHOCTH TOSIBIICHHSI CAUMBOJIOB
B TEKCTE)

6 [TosicHATh HEOOXOUMOCTD U
CYLIHOCTb AUCKPETU3ALNH IIPU
XpaHEeHWH, repeiaye u 00padoTKe
IMaHHBIX

C IIOMOIIBIO KOMITBIOTEPOB

6 IIpuBOAUTH MPUMEPHI
[pAaBHOMEPHBIX

1 HEPaBHOMEPHBIX KOJIOB
KonupoBathb u 1eKOIUPOBATH
COOOILEHHUS C HCIIONb30BAHUEM
[PAaBHOMEPHBIX U HEPABHO- MEPHBIX
KOJIOB

6 CTpouTh NpePUKCHBIC KOJIBI

6 KinaccuduunpoBarb cucTeMbl
CUHCIICHUS

6 BeImomHAT cpaBHEHHE YHCET,
3allUCaHHBIX B JBOMYHOM,
BOCBMEPUYHON U

[IeCTHA IIATEPUIHON CUCTEMax
CUHCIICHUS

6 OCyIIECTBISITh «OBICTPBII)
[EepEeBO/Jl YUCET MEXY JIBOUYHOM,
BOCBMEPUYHON H

ZIGOM’!HO'@@C}N}’ZM’IHCZ}Z cucmema CHUCjIeHuA.

[IECTHAIIIATEPUYHON CUCTEMa- MU
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Komuposanue texctoB Komuposka ASCII
OnmuobaiitHeie KoaupoBku Ctanmaptr UNICODE
Koauposka UTF-8 Omnpenenenue
MHQOPMAIIMOHHOTO 00BEMa TEKCTOBBIX
cooOmieHui

Konuposanue n3odpaxenuii Onienka
MHPOPMAIMOHHOTO 00BEMA TpadUUeCcKUX TaHHBIX
[P 331aHHBIX PA3PELICHUU U ITyOnHe
KOoAMpOoBaHMs LiBeTa L{BeToBBIE MOsIENH
BexropHoe xogupoBanue ®@opmartsl ¢aitios
Tpéxmepnas rpaduka dpakraapHas rpaduka
Konuposanue 3Byka OnieHka HHPOPMATHOHHOTO
00BEMa 3BYKOBBIX TAHHBIX MPH 33JaHHBIX YaCTOTE
IMUCKPETU3aLUHU U PA3PSIAHOCTH KOAUPOBAHUS
IIpakTHyeckne padoThI

1 duckperuzanus rpadpudeckoi naGopmanmn

2 Jluckpernsanus 3ByKOBOM WH(GOPMAITUU

CUMCIICHUS
6 BBIMOIHATH ClIOXKEHHE U
BBEIYATAHUE YUCEI, 3aITMCAHHBIX B
MBOMYHOM, BOCBMEPUYHON U
[IeCTHAAIATEPHIHON CHCTEMAax
CUMCIICHUS

6 OCyIecTBIATh KOAUPOBAHUE
TEeKCTOBOW MH(GOPMAIIHH C
MMOMOIIIBIO KOJTUPOBOYHBIX TAOJIHIL
OnpenensTe HHGOPMAIIMOHHBIN
00BEM TEKCTOBBIX COOOIIEHUH B
[pa3HBIX KOIUPOBKAX

6 BeruucisaTs pa3Mep LIBETOBOM
MaJTATPHI TIO 3HAYCHUIO OUTOBOM
riryOuHbl BeTa OnpeaensiTh
[pa3Mepbl rpaguuecKkux (GaiaioB mpu
M3BECTHBIX pa3pelIeHrH U TITyOnHe
KOJMPOBAHHMS

1BETa

6 Berancnsats nHQOpMaIMOHHBIH
00BEM 1T(PPOBOY 3BYKO3AITHCH 10
4acTOTe TUCKPETU3ALNH, [TyOUHE
KOJMPOBAHHS 1 BPEMEHH 3aITUCH

OCHOBBI anreOpsl

IAnreopa sioruku [ToHSATHE BICKa3bIBAaHHS

6 [IpuBOIUTH IPUMEpPHI

apudmernka (7

KommbioTepa OTpaHnYeHHOCTh TMANa30Ha YHCeT

moruku (14 Bricka3biBaTenbHbIE (POPMBI (ITPEAUKATHI) PIIEMEHTAPHBIX U COCTABHBIX
acoB) KBaHTOpHI CyIIeCTBOBaHHS U BCEOOITHOCTH BbICKa3bIBaHUI Pa3znuyath
Ulornyeckue onepanuu TaOnubsl HCTHHHOCTH BBICKA3bIBaHUS U MIPEIUKATHI
Ulornueckue BeipakeHus Jlorudeckue ToKIeCTBa |6 Y CTaHABIUBATH CBI3b MEXKIY
/Toxa3aTeabCTBO JIOTMYECKUX TOKIECTB C anreOpoil TOTHUKU 1 TEOpUEH
MOMOIIIBIO TaOJINI] UICTUHHOCTH Jlornyeckue MHO>KECTB
OTepaliy ¥ ofepanuy HajJ MHOKECTBa- MU 6 BerancnsaTs 3HAUE€HUS JIOTHYECKUX
3aKOHBI aNreOphl JJIOTUKU DKBUBAJICHTHBIE BBIPAYKECHUH C JIOTHYECKUMHU
MpeoOpa3oBaHMs JIOTHYECKUX BBIPAKEHUH onepanysi- MU KOHbIOHKIIHH,
Ulormdeckue ypaBHEHHS U CUCTEMbI YPaBHEHUN  |[TU3BIOHKIIUHU, HHBEPCHH,
Ulornyeckue GyHKIUM 3aBUCUMOCTD KOJIMYECTBA [MMIUIMKALUH, SKBUBAJICHINT
BO3MOYXHBIX JIOTHUECKUX QYHKIHMI 0T KonudecTsa |6 [[poBoaANTh aHan3 TabmmIy
apryMeHTOB [lonHbIE CHCTEMBI JIOTHYECKUX ucTHHHOCTH CTPOUTH TaOIUIIBI
byHKUMI VCTUHHOCTH JIOTHYECKUX
KanoHnuueckue GopMBbl JIOTHUECKUX BBIPAKCHUH  [BBIPAKEHUH
CoBepliieHHbIE TU3bIOHKTHBHBIE U 6 OCyIIeCTBIATh YKBUBAJICHTHBIE
KOHBIOHKTUBHbBIE HOPMaJIbHbIE (hOPMBI, npeoOpa30BaHUs JTOTUIECKUX
ANTOPUTMBI MX TIOCTPOEHHUSI TIO TabJnIe BBIPAXEHHUH C MCTIOJIb30BAHUEM
VCTUHHOCTH 3aKOHOB aNTe0pbl IOTUKU
Ulormdeckue 31eMeHTsI B cCOCTaBe KOMIbroTepa |6 OCyIecTBISTh TOCTPOECHUE
Tpurrep CymmaTop MHOTO- pa3paaHbId CYMMAaTOPTOTMYECKOTO BEIPAXKEHHS C JAHHOM
ITocTpoeHHe CXeM M3 JIOTHUECKHUX JIEMEHTOB 110 [TaOJINIIel HCTUHHOCTH U €0
3alaHHOMY JIOTHYECKOMY BBIPAKEHHIO 3aINCh YIpOILEHUE
ITOTHYECKOT0 BRIPAKEHUS TI0 JIOTHYECKOW cxeMe |6 PemaTs mpocThie Jormueckue
Muxpocxembl U MEXHOAO2USL UX NPOU3BOOCTNEA.  [yPABHEHHS U CUCTEMbI YpaBHEHUI
IIpakTH4yeckast padora 6 XapakTepu30BaTh JJOTHYECKHE
[TocTpoenre u aHanu3 TaOIUI] ICTUHHOCTH B QIIeMeHThI KomnbioTepa [loscHATh
TabJIMYHOM MpoLiEcCcope [yCTpOMCTBO cCyMMaTOpa U TpUrrepa
3anuchIBaTh JJIOTHYECKOE
BBIPKECHHE JUIS1 IPOCTOU
ITOTMYECKON CXEMBI
Komnerorepnas [[IpencraBienue neiblx YMcen B MaMITH 6 [loryuaTs BHyTpEeHHEE

MPEACTABJICHUEC IICJIbIX 1
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4acOB)

[pU OrPAHUYCHUN KOJIMYECTBA Pa3psaoB
[lepenoiHeHune pa3psaaHOi ceTk be33HakoBbie U
BHAKOBBIE TaHHBbIC 3HAKOBKIN OUT [[BOMUYHBIN
ITOTIOTHUTENBHBINA KOJ] OTPUIIATEIIBHBIX YUCEI
[ToOuTOBBIC JTOTHYECKHUE OTepaItu JIormaecKuii,
apu(PMETUICCKUN U ITUKITHYCCKUN CIIBUTH
[[IudpoBaHue C MOMOIIBIO TOOUTOBOM OTIEPAIUH
«uckaovaromee NIy

[IpencraBnenue BEIECTBEHHBIX YUCEN B MAMSITH
KOMITbIOTEpa 3HAYAIAsl YaCTh U MOPSIIOK YUCTa
/Tnanma3oH 3HaYEHUI BEIIECTBEHHBIX YHCEI
[TpoGyieMbl XpaHEHUS BEIECTBECHHBIX YHCE,
CBSI3aHHBIC C OTPAHUYCHUEM KOJIIMYECTBA Pa3psiioB
BrinonHeHUe onepanuii ¢ BeIeCTBEHHBIMU
YHCIIaMH, HAKOTUICHUE OIIMOOK MPU BBIYUCICHUSIX
IIpakTu4yeckasi padota

W3y4yeHune nopa3psgHOro MallMHHOTO
MPCACTABJICHUA LCIIbIX U BEHICCTBCHHBIX YN CCII

BEIICCTBCHHBIX YHCEIT
B MAMSATH KOMITBIOTEPA; OTPEAEISATh
[0 BHYTPEHHEMY KOy 3HAUCHUE
quciIa

6 [10sICHITD TOPSOK BBHITIOTHEHHS
aprU(PMETUUECKUX OTIepaIlHii C
IIEIBIMU ¥ BeIICCTBCHHBIMH
YUCIIaMH B IPOIIECCOpE

6 [IprMeHATh TOOUTOBEIC
IMOTUYECKUE ONEPALINU

6 [1osICHITD MPUYNHBI HAKOTIIICHHS
OIIMOOK MPY BEIYHCICHHSX C
BEIICCTBCHHBIMH YHCIIaMHU

Paznen 3. Aarop

HUTMBbI M IporpamMMupoBanue (44 yaca)

BBenenune B
MporpaMMHUpPOBa
Hue (16 gacoB)

OnpeneneHne BO3MOXKHBIX Pe3yJIbTaTOB padOThI
MPOCTEHIINX aITOPUTMOB YIIPaBICHUS
VCTIOJTHUTENSIMHU U BBIUUCIIH- TETbHBIX
anroputMoB OIpeneneHne HCXOIHBIX TaHHBIX,
MPY KOTOPBIX aITOPUTM MOXKET JIaTh TPeOyeMBbIit

[pe3ynbTaT
Ortambl  peuieHus  3aJad  Ha  KOMIIBIOTEpE
MHCTpyMeHTalbHBIE ~ CPENCTBA:  TPAHCIATOP,

0TI 91K, TPOQUITUPOBIINK

Cpena nporpaMmupoBanust Komnusiius u
WHTepIpeTalus nporpaMM BupTyanbHble MalnHbI
WuTterpupoBanHas cpefia pa3padboTki MeTob
oTnaaku nporpamMM lMcnosns3oBanue
TPacCUPOBOYHBIX TadbIuUI OTIa0UHBINA BHIBOI
IlomaroBoe BHITIOJTHEHNUE POTpamMMbl T OUKH
octaHoBa [IpocMOTp 3HaUEHNI TEPEMEHHBIX
A3pik mporpammupoBanust (Python, Java, C++,
C#) Tunsl mepeMEHHBIX: 1IEIOYUCIICHHEBIE,
BEIIECTBEHHBIE, CUM- BOJIBHBIE, JIOTHUECKUE
Betsnenus Crnoxxnble ycnoBus LIUKIIbI ¢ yciaoBreM
[{uKIIbI IO IEpeMEHHON B3anMo3aMmeHseMocTb
[pa3IM4YHBIX BUIOB IUKJIOB MIHBapuaHT nUKIa
CocTaBiieHUE LIUKJIA C UCIIOIb30BAHUEM 3apaHee
OIpeeIEHHOTO NHBAPUAHTA 1IUKJIA
/ToxymMeHnTHpoBaHue mporpamm lcnosnb3oBanue
KoMMeHTapueB [loaroroBka onvucanus
MPOrpaMMBl ¥ WHCTPYKIUH JUTA TTOJTE30BATENS
IATTOpUTMBI 00Pa0OTKH HATYPaIbHBIX YUCET,
BamMCaHHBIX B IIO3UIIMOHHBIX CHCTEMaX
CUHCTICHHS: pa30MeHne 3aliucy Yuciia Ha
OTJeNbHbIE HU(PBL; HAX0XKACHUE CYyMMBI U
mpou3BeeHNs H(Dp; HAXOXKIeHIEe MaKCUMAIbHOM
(MHUHUMAITEHOMN) TTQPBI

HaxoxpaeHne Bcex mpOoCThIX YHCET

B 3a/IaHHOM Auana3oHe lIpencrasieHue yncia B
BHjie Habopa MPOCTHIX COMHOXKHUTENEH ANTOpUTM
OBICTPOTO BO3BEJCHHUS B CTEIICHD

6 BeIsicHATH pe3ynbraT paboTh
ANTOPUTMA [T UCTIONHUTEIS TPU
3aJJaHHBIX UCXOJHBIX JJAHHBIX,
OIpeneNATh BO3MOKHBIE HCXOIHBIE
IMaHHbIE AJIS1 ©3BECTHOTO pe3yibTaTa
[TprBOIUTH MIPUMEPHI ANTOPUTMOB,
COIep KaLINX M0CIIeI0BATENbHbIC,
BETBSILUECS

W [IUKITUYECKUE CTPYKTYPHI
IAHAJIN3UPOBATD LIUKJINYECKUE
ANTOPUTMBI JIJISl HCTIOJTHUTEIIS

6 BbiziessaTe 3Tansl pemeHus 3a1a4n
Ha komnbtoTepe [loscHsTh
CYIIHOCTB BBIJIEJICHHBIX 3TaIoB

6 OTnaXuBaTh MPOTPaMMBI C
MOMOILBIO TPACCUPOBOYHBIX TAOJIHII
W C UCTIOJIb30BaHHEM
BO3MOYXHOCTEN OTJIa{UMKA CPELIbI
POrpaMMHUPOBaHUS

6 CoCTaBIIATh TOKyMEHTAIIHIO Ha
MpOrpaMMmy

6 PazpabatbiBaTh 1 peain30BbIBATh
Ha SI3bIKE POTPAMMHUPOBAHUS
ANTOPUTMBI 00PAOOTKH LENTBIX
YHCe, B TOM 4YHcie iepeOopHbIe
ANTOPUTMBI

6 Pa3pabatbiBaTh MpOrpaMMBbI I
00pabOTKYN TaHHBIX, XPAHSIIHXCS B
TEKCTOBBIX (paiimax

O0paboTKa JaHHBIX, XPAHSIIUXCS B (aiinax
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TexcToBble U ABOMUHBIC (aiiinbl DaiinoBble
nepeMeHHbIe ((halIoBbIC YKA3aTEIH)

Urenue u3 daiina 3anucs B ¢aiin
IIpakTHyeckne padoThI

1 Beinenenue u 06padoTka 1udp Mesroro 4rcia B
PA3INYHBIX CUCTEMaX CUHCIICHUS C
MCIIOJIb30BaHUEM OMepalnii 11eJI0YHCICHHON
apu(METHKH

2 Pemenue 3a1a4 MeTozoM nepedopa 3
O06paboTka NaHHBIX, XpaHAIIMXCs B daiiax

[BcnomoraTenbH
bIC AITOPUTMEI (8
JacoB)

IPazomenue 3amaun Ha moa3anaqdu [loamporpamMmer
(npouenypsl u pynkiun) Pekypcust PekypcuBHbie
00BeKTHI ((paktansl) PexkypcuBHBIE TpoLEAypHI
u QyHkuuu Mcnonp3oBanue crexa Ui
OpraHu3ali PeKypCUBHBIX BHI30BOB
Vcrionb30BaHHUEe CTaHAAPTHOW OMOIIMOTEKH SI3bIKA
nporpammupoBanus [loaxmouenne OudIHOTEK
MOJIPOrpaMM CTOPOH- HUX MTPOU3BOAUTENEH
MoaynbHBIA IPUHIUI IOCTPOSHHUS IPOrpamMm
IIpakTUyeckue padoThl

1 Mcnionp30Banue MOANPOTpaMM CTaHAAPTHOM
OMOIMOTEKN SA3BIKA IPOTPAMMHUPOBAHUS

2 PazpaboTka moamporpamm

3 PexypcuBHBIE TOATPOTPAMMBI

4 MoaynbHBIN NPUHIHUIT TOCTPOEHUS IPOTPaMM

6 Pa3OuBath 3a7a9y Ha MOA3a/1a91
OdopMIIATh TOTHYECKU LETOCTHEIC
WM TIOBTOPSIFOIIUECS (parMEeHTHI
[IPOrPaMMBbl B BUJIE IIOATIPOTPAMM
[TosCHATH CYITHOCTD PEKYPCUBHOTO
anroputMa HaxonuTs peKkypcuBHBIE
00BEKTHI B OKPY>KAIOILEM MUPE
OnpenessTh pe3yabTaT padoThl
MPOCTOTO PEKYPCHUBHOIO allTOpUTMa
6 Hcnonbp30BaTh cTaHAAPTHBIE
OUOIMOTEKH MOMIPOTrPaMM SI3bIKA
MPOrpaMMUPOBaHUS, OMOIHMOTEKH
CTOPOHHHUX IIPOU3BOJUTENEH
[IpuMeHsATE MOAYIBHBIA IPUHIIUIL
npy pa3paboTKe MporpamMmm

HUucnennbie Uwncnennpie MeTonbl TouHOE M IPUOIMKEHHOE 6 [1osICHITD TPUHLIUTIEI PA0OTHI
MeTOJTBI (5 perieHus 3aaauu YucneHHble METOAbI PEIIeHUs  [YMCIIEHHBIX METOJ/I0B, PAa3HUILY
4acoB) YPaBHEHHUI: METO[ epedopa, METOI TIOJIOBUHHOTOMEKAY TOUHBIM U NPUOIMKEHHBIM
inenenus [lpubmkéHHOe BEIYUCICHNUE IIUH PEILICHHS- MU BBIYMCIUTEIIBHBIX
KpHUBBIX Beruncnenune miomazeii puryp c 3agay
MOMOIIBIO YUCIICHHBIX METOJ0B (METO. 6 PazpabartbiBaTh M OTJIaKUBATh
NpPSMOYTOJILHUKOB, MeTO. Tparneruii) Ilonck MPOTrPaMMBl, peaTU3yIOLIHe
MakcuMyMa (MHHUMyMa) QYHKIUH OJHOH YHCIIEHHBIE METOBI PEIICHHUS
MEePEMEHHOM METO/IOM I10JI0- BUHHOTO JIeIeHUs]  |ypaBHEHMH, NIPUOIMKEHHOE
IpakTHyeckue padoThl BBIYUCIICHHUE JJIMH KPUBBIX U
1 YwucrneHnHoe pelieHue ypaBHEHHH 2 ruromaaei Guryp, IOUCK
[TpubnmxEHHOE BHIYMCIICHUE AJIMH KPUBBIX U MakcuMyMa (MUHUMYMa) QyHKLIUT
TuIoIaedt puryp OJHOU MEepeMEHHOU
3 Iouck MakcuMyMa (MUHHUMYMa) QYHKIHH
AJTOPUTMBI O0paboTka CUMBOJIbHBIX JJaHHBIX BeTpoenHsie |6 Pa3pabaThiBaTh M OTIIAXKHUBATH
00paboTKH (hyHKIMU sI3bIKA TIPOTPAMMHUPOBAHUS 1S MPOTrPaMMBbl, peaTu3yIoLIIe
CUMBOJIBHBIX 00pabOTKH CUMBOJIBHBIX CTPOK AJITOPUTMBI TUTIOBBIE AJITOPUTMBI 00pabOTKH
maHHbBIX (5 00pabOTKM CHMBOJIBHBIX CTPOK: TIOJCUET CHMBOJIBHBIX CTPOK Ha BEIOpAaHHOM
HacoB) KOJIMYECTBA MOSIBIEHUN CMBOJIA B CTPOKE; SI3BIKE TPOrPaMMHUPOBAHUS

pa30reHne CTPOKHU Ha CJI0OBa 10 MPOOEIbHBIM
CHUMBOJIaM; TIOUCK MOJICTPOKH BHYTPHU JaHHON
CTPOKH; 3aMeHa HalJCHHOM NOJCTPOKU Ha APYTYIO
cTpoky ['eHepalus Bcex cJIOB B HEKOTOPOM
andaBuTe, yIOBICTBOPAIOMINX 33 JaHHBIM
orpanuueHusiM [IpeoOpazoBanue ymncna B
CHMBOJIBHYIO CTPOKY M 00paTHO

IIpakTH4eckne padoTsI

1 [locumBoNBHASA 00paOOTKa CTPOK

2 O6paboTKa CTPOK C UCIOTb30BaHUEM (DYHKIIUH
CTaHJapTHON OMONMNOTEKH SI3bIKA

NpOrpaMMHUPOBAHHUS
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3 T'eneparius BceX CIOB, YAOBIECTBOPSIONINX
BalaHHOMY YCJIOBHIO

IAITOPUTMBI
00paboTKH
MaccrBoB (10
JacoB)

IMaccuBBI ¥ TIOCIIEIOBATEIHFHOCTH YHCEIT
Boranciienne 0000IEHHBIX XapaKTEPUCTHK
HIIEMEHTOB MAaCCHBA FITH YHCIOBOM
MOCIIEOBATENIEHOCTH (CYMMBI, IPON3BEACHHUA,
CpeaHero apupMeTHIeCKoro, MUHUMAaJIbHOTO U
MaKCHMaJIBHOTO 3JIEMEHTOB; KOJIMYECTBA
AIIEMEHTOB, yIOBIETBOPSIONINX 33 JaHHOMY
yCIIoBUI0) JIMHEHHBIH MOUCK 3aJaHHOTO 3HAYCHUS
B MacCHBE

CopTupoBKa ogHOMEpHOro MaccuBa. [Ipocteie
METO/BI COPTHPOBKH (METO/I Iy3bIpbKa, METO
BBEIOOpA, COPTHPOBKA BcTaBKaMu) COPTHPOBKA
cnusiHeM bpicTpast copTHpOBKa MaccuBa
(anroput™ QuickSort) JIBOU4HEI TOKCK B
OTCOPTUPOBAHHOM MAacCCUBE

/IBymMepHBIE MacCHUBBI (MaTPHILIbI) ATTOPUTMBI
00pabOTKHU IBYMEPHBIX MaCCHBOB: 3aIllOJIHEHUE
ITBYyMEpPHOTO YHCIIOBOT'O MacCHBa IO 3aJaHHBIM
MpaBuUJIaM; TIOUCK JIEMEHTA B IByMEPHOM
MacCHBE; BBIYHCIEHHE MaKCUMyMa (MUHIMYMa) U
CYMMBEI 3JIEMEHTOB JIBYyMEPHOTO MaCCHBA;
MepecTaHOBKa CTPOK

1 CTONOLIOB IBYMEPHOTO MaccuBa Paspabomka
npozpamm OJis peuleHuss nPOCMblX 3a0ay aHAIU3a
Oannbix (ouucmrka OaHHbIX, Klaccugurayus,
ananuz omraonenuti) IlpakTudeckue padoThbl

1 3anonHeHne maccuBa

2 BeruncieHne 00OOIIEHHBIX — XapaKTEPHCTHUK
MaccuBa (YMCIOBON TOCIIEIOBATETLHOCTH)

3 Ilomck MuUHUMAIBHOTO  (MaKCHMAIILHOTO)
PIEMEHTa B YMCIIOBOM MaCCUBE

4 JIuHeWHBIM TIOMCK 3aJaHHOTO 3HA4YEHHS B
MacCUBE

5 IIpocTsie METOIBI COPTUPOBKU MAacCUBa

6 bricTpas copTupoBka MmaccuBa 7 JIBOMYHBII
MOKUCK

8 O6pabotka Matpuil 9 Ananrus oanHwvlx

2 BeruncieHne 00OOIIEHHBIX — XapaKTEPHCTHUK
MaccHBa (YUCIIOBON TIOCIIEIOBATETLHOCTH)

3 Ilomck MHMHHUMaNbHOTO (MaKCHMAJIbHOTO)
PIEMEHTa B YMCIIOBOM MaCCHUBE

4 JIMHEeWHBIA TIOMCK 3aJaHHOrO 3HAYECHUS B
MacCUBE

S IIpocTslie METOIBI COPTUPOBKU MAaCCUBA

6 beicTpas coprupoBka MaccuBa 7 JIBOWYHBIN
MOMCK

8 OOpaboTka Matpul 9 Ananuz oaHHvIX

6 [IpuBoaHMTH IPUMEPHI
OJTHOMEPHBIX M IBYMEPHBIX
MaccuBoB [IpuBoauTh

MPUMEPHI 337129 U3 TTOBCETHEBHON
PKWU3HU, MPEATOJIAraroInuX
MCIIOJTb30BaHNE MAacCHUBOB

6 Pa3zpabaTbIBaTh M OTIIQXKUBATH
MPOrPaMMBbI, PEATH3YOIINE
THITOBBIC aJITOPUTMBI 00paOOTKH
OJTHOMEPHBIX M IBYMEPHBIX
MAacCCHUBOB, Ha BBIOPAH- HOM SI3bIKE
MPOrPaMMHUPOBAHUS

6 Paspabamvieams npocpammsl OJis
peuwienus npocmulix 3a0a4 aHAIU3A
OanHbIX

Pasnea 4. Undopmannonnsie Texnoornu (14 yacos)

O0paboTka
TEKCTOBBIX
IMOKyMeHTOB (6
4acoB)

TexcToBbI  mHpoueccop  PemakTupoBaHue U
(dopmarupoBanue [lpoBepka opdorpadpun U
rpaMMatukn CpencTBa NOUCKAa M aBTO3AMEHBI B
TEKCTOBOM Tpoueccope lcmnonap3oBaHue CTUIIEH
CTpYKTypHpOBaHHBIE  TEKCTOBBIE  JIOKYMEHTBHI
CHocku, ornasnenue KomnektuBHas paborta ¢

6 PazpabatbiBaTh CTpYKTYpY
MoKyMeHTa VIcrosb30BaTh CpecTBa
ABTOMATHU3aLUH [P CO3JaHUN
ImokymenTa [IpuMeHsTh mpaBuia
[UTHPOBAHUS UCTOYHUKOB U
odopmienus: Oubmrorpaguaeckux

HOKYMCHTAMU I/IHCTI)YMCHTBI PCUCH3UPOBAHUS B

ICCBIIIOK
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TEKCTOBBIX mpoueccopax OoOnayHble
JlemoBas TIEpETrCKa Pedepar
MUTHPOBaHHUS  MCTOYHHKOB |
OouOaMorpauIecKux  CCHUIOK
CITICKa JTUTEPaTyphl Cmanoapmul
bubnuocpaguueckux onucanuti. 3HAKOMCTBO C
KOMIIBIOTEPHOM BEPCTKOW TeKCTa TeXHUYEeCKUe
cpenctBa BBoAa TekcTa Crenualn3upOBaHHBIE
CpelcTBa  PEJaKTHPOBAaHHA  MaTeMaTHYECKHX
rexcToB [lpakTHyeckue padoThbI

1 BépcTka JOKYMEHTOB C MaTeMaTHIECKUMHU
hopmynamMu

2 MHOroCTpaHUYHbIE JOKYMEHTHI

3 KosurektrBHas paboTa ¢ TOKyMEHTaMHU

CEPBHCHI
IIpaBuina
odopmiteHus
Odopmnenne

6 [IpyHMMaTh yyacTtue B
KOJUICKTUBHOM paboTe HaT
ITOKYMEHTOM

6 BeimonusaTe Habop 1 MPOCTyIo
BEPCTKY MAaTEMAaTHUECKUX TEKCTOB

IAHAIN3 JaHHBIX
(8 qacon)

\AHanu3 naHHeIX OCHOBHBIE 337jaUl aHATTN3a
IMAaHHBIX: MPOTHO3MPOBaHUE, KIacCUPHUKALIUS,
KJIacTepU3aLMsl, aHATIN3 OTKIIOHEHUH
[locnenoBaTebHOCTD PELICHUS 3a/1a4 aHaIu3a
IMAaHHBIX: COOpP MEPBUYHBIX TAHHBIX, OYUCTKA

M OLICHKA Ka4eCTBa JaHHBIX, BEIOOP W/ MK
MOCTPOCHUE MOJIENH, TPeoOpa3oBaHue JaHHBIX,
BU3yaJIM3allys JaHHBIX, HHTEPIPETaIusl
pe3ynbraToB IIporpammHbIe CpeacTBa U HHTEPHET-
CEpBUCHI 17151 00PaOOTKH U PEACTABICHUSI
ImaHHBIX bosbline nanHbIe

MarmmmaHOE 00yUeHue MumeniexmyanbHolil
aHAIU3 OAHHBIX.

IAHaIHM3 TaHHBIX C TOMOIIBIO 3TEKTPOHHBIX
rabmun Beraucnenue cyMmbl, CpeqHEro
apr(MeTHYECKOT0, HAaHOOJIbIIIe- TO
(HaMMEHBIIIEeT0) 3HaYeHH Jrana3oHa
Boraucienne ko3 hupenTa Koppesiuu IByX
psoB naHHbIX [locTpoeHue cTonouaThIX,
NMMHENYaThIX U KpyroBbix auarpamm Iloctpoenue
rpadukoB dhyakuii [logbop muHUMN TpeH A,
[pelIeHure 3a1a4 MporHo3upoBaHus YnciaeHHoe
[pelIeHne YpaBHEHUH C OMOIIbI0 TToA00pa
napamerpa ONTUMHU3aIMA KaK OUCK HAWITYYIIEro
perenHus

B 33/1aHHBIX ycioBusix LleneBast GpyHKkuus,
orpanuueHus JIokaipHbIE U TTI00aIbHBIH
MUHHMYMBI 11eJIeBoi (yHKIMU Pemenune 3amayq
ONTHMH3ALINHU C TIOMOIIBIO 3JIEKTPOHHBIX TAOIHUI]
IIpakTH4eckne padoThI

1 AHanmu3 JaHHBIX C TIOMOIIBIO AIEKTPOHHBIX
TadIunIl

MaiunHHOe 00yuenue Mumeniexmyanvibiil
aHAnU3 OaHHBIX.

IAHaJIH3 TaHHBIX C TOMOIIBIO 3JIEKTPOHHBIX
rabmun Beraucnenne cyMMBl, CpeJHEro
apr(MeTHIECKOT0, HAaOOJIbIIIe- TO
(HarMEHBLIETO0) 3HAYCHHUS TUana3oHa
Borauciienue ko3 unpenTa Koppesinuy IByX
psIoB MaHHbIX [locTpoeHue cToN0YaThIX,
IMMHEHYaThIX U KPYroBbIX auarpaMm Iloctpoenue
rpa¢ukoB hynkuuii [logbop auHMYU TpeHAa,

peleHye 3a1a4 IPOrHo3upoBanus YuciieHHoe

6 [IpuBOOUTH PUMEPHI 33124
aHanu3a JaHHbIX [[osicHATE Ha
npuMepax Mmocie0BaTeIbHOCTh
peleHHs 3a7a4 aHAIN3a TaHHBIX

6 PemaTth mpocThle 3aaun aHanm3a
ITAaHHBIX C TOMOIIBIO AIEKTPOHHBIX
a6 Mcnonbp30BaTh COPTHPOBKY
1 GuIbTpHI Mcrnons30BaThk cpencTBa
IMeToBol rpaduKy JUTsk HATJISTHOTO
MpeICTaBICHUS JAaHHBIX

6 PemaTh mpocTelie pacuéTHbIE U
ONTUMH3ANNOHHBIC 331241 C
MOMOIIIBIO 3JICKTPOHHBIX TAOJIHUIY
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[peIlIeHre YPaBHEHUH C IIOMOIIBIO TTO00pa
napamerpa ONTUMH3AINS KaK TIOUCK HAMTy4IIero
pEIICHUS

B 3aJ]aHHBIX ycloBusx LleneBas GyHKIms,
orpanndcHUs JIOKaabHBIC U TII00ATBEHBII
MUHHMYMBI 1iesieBoi ¢pyHkuun Penrenue 3agau
ONTUMU3AIIUHU C TIOMOIIBIO 3JICKTPOHHBIX TAOIHUI]
IpakTHyeckue padoThI

1 AHanu3 1aHHBIX C TOMOIIBIO SJEKTPOHHBIX
Ta0JIHUII

2 HarmsmHoe pencTaBieHne pe3yabTaToB
CTaTHCTUYCCKON 00pabOTKH JaHHBIX B BUJIC
ImuarpaMm CpeACTBaMHU PEIAKTOpa dJIECKTPOHHBIX
Ta0JIunIL

3 I[ToxOop IMHWYU TPEeHAa, TPOTHO3UPOBAHHUE

4 YucaeHHOe pelieHne YPaBHEHHUM ¢ MTOMOIIBIO
monbopa mapamerpa

5 PerreHue 3aga4 ONTUMHU3ALMH C IIOMOIILIO
PICKTPOHHBIX TAOJIHUI]

\Pezeps yuebHozo

spemenu (18 uacos)

11 kiaace

2 Jaca B HeJIeJo, Bcero 68 yacos

TeMbl,

MporpamMmsl, 1
KOJIMYECTBO
JacoB,
OTBOJHUMOE HA
HX N3yYeHHE

PacKpbIBaloLIue
TAHHBIA pa3aeJt

YueGHOe conep:kanue

OcHOBHBIE BU/BI AeSITeTbHOCTH
YYAIIUXCS MPU U3YyYEeHHH TeMBbI
(HA YpOBHe YUeOHbBIX JelicTBHI)

Pa3znen 1. TeopeTruueckue oCHOBbI HH(OPMATUKH (9 YACOB)

WNudopmarus u

€ TIPOIIECCHI
(5 gacoB)

TeOpeTI/I‘leCKI/Ie IOAXO0AbI K OIICHKE KOJIMYCCTBA

nHGOpMaLMOHHBIMH(pOPMaLNU 3aKOH aJANTHBHOCTH HH(OpMauu

Dopmyna Xaptiau Uadopmanus u BeposSTHOCTb
dopmyna lllenHoHa

IAnropuTMel cxkatus gaHHbIX Anroput™ RLE
Anroput™ Xaddmana Anroputm LZW
IAJITOPUTMBI CKAaTHs JAHHBIX C IOTEPAMHU
'YMeHblIeHne [TyOUHBI KOAUPOBAHUS LIBETA
OcHoBHBIC Hien anroputMoB cxatust JPEG, MP3
CKOpOCTh iepeiauu JaHHbIX 3aBUCHMOCTh
BpEMEHH Nepeaaydl OT MHPOPMAIHOHHOTO 00BEMa
MTAaHHBIX U XapaKTePUCTHK KaHasa cBsA3u [ IprarHbI
BO3HHKHOBEHHS OIIMOOK IIPU Iepeade JaHHbIX
Koapl, mo3Bosnsitomye oOHapy>KUBaTh U
WICIIPABIISATH OLINOKH, BO3HUKAIOIIHE MPH
nepenave gJaHHbIX PaccTossHue XaMMuHra
Koauposanue ¢ mosropeHrem 0utoB Kozbl
X3MMHHTa

Crcrembl KOMIIOHEHTBI CUCTEMBI U UX
B3anMojeiicTBue CucteMHbIN 3P deKT
'Ynpasienue kak HHQOPMAIOHHBIN MTpoIiecc
OOpaTHas cBsI3b

IpakTH4eckne padoThI

1 CxxaTtue TaHHBIX ¢ TOMOIIbIo anroputMa RLE

6 XapaKkTepu30BaTh pa3iuyHbIC
[TeOpEeTUIECKUE MTOAX0AbI K OIICHKE
KOJINYECTBA MHPOPMAITUH

6 OnuchIBaTh N3ydacMble
QITOPUTMBI CKaTHS JaHHBIX,
CPaBHMBAThH PE3YJIbTATHI UX
[paboTHI

6 Pemiats 3a1auu Ha onpeaesicHue
BpEMEHH Tepeaur JaHHbIX 110
KaHaITy CBSA3U C U3BECTHBIMU
XapaKTepUCTUKA- MU

6 ITosICHSATH IPUHIHIIEI
0OHapyXeHHUs

W UCIIPaBIICHUS OLIMOOK NPH
repenadye JaHHBIX C TIOMOIIBI0
[TOMEXOYCTOWYMBBIX KOJIOB

6 [losicHATH 3HaUEHNE TOHATUI
«CHCTEMaY, IIOJICUCTEMAY,
«cucTeMHBIH 3 dhexT,
«yTpaBJICHHE»; 3HAYCHUE
0OpaTHOM CBSI3U JUTSI TOCTIDKCHUS
LIeJIN YIpaBICHUS
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2 C)kaTue TaHHBIX C TOMOIIBIO aJITOPUTMA
Xahdmana
3 Cxarune naHHbIX ¢ norepsamu (anroputmsl JPEG,

MP3)
4 TlomexoycTOMIUBBIE KO

MonenupoBaHue
(4 yacoB)

Mopaenu u moaenupoBanue I{ens MoaenupoBaHus
IAZIEKBaTHOCTh MOJICITH MOJCTHUPYEMOMY OOBEKTY
W IIPOLIECCY, eI MOAECIUPOBAaHUS
dopmannzanus IpUKIafHbIX 3a0a4
[IpencraBnenne pe3ynbTaToB MOACIUPOBAHUS B
BUZE, YIOOHOM Ul BOCIIPUATHS Y€JIOBEKOM
['paduueckoe npencTaBaeHne TaHHBIX (CXEMBI,
ra0uuikl, rpadukn) ['pader OcHOBHBIE TOHATHS
Buas rpadoB Onrcanne rpad)oB ¢ TOMOIITBIO
MaTpHULl CMEKHOCTH, BECOBBIX MaTPHII, CIIUCKOB
CMEXHOCTH Perienne anropuTMU4YecKux 3ajad,
CBSI3aHHBIX C aHAIH30M TIpadoB (ITIOCTPOCHUE
ONTUMAJILHOTO ITyTH MEX/Iy BEpLIMHAMU rpada;
oTpesiesIeHNe KOINYEeCTBa Pa3InYHbIX ITyTel
MEX1y BEPUIMHAMHA OPUEHTHPOBAHHOTO
AIUKIIMYECKOro rpada)

/lepeBbs bunapnoe nepeBo JlepeBbs noucka
Crioco0s1 00x072a JepeBa

[pencraBnenue apupMEeTHIECKUX BBHIPAKEHUH B
BUJE fepeBa [JucKkpeTHbIe UTPHI ABYX UTPOKOB C
mosHOM nH(popMarmeii [locTpoenue nepesa
nepebopa BApUAHTOB; OMIMCAHUE CTPATET U UTPHI B
TabmuaHON (popMe BeIUTphIlIHbIE 1
[IPOUTPBIIIHBIE TO3UIIMHA BEIMTPBIIHEIE CTPATETNH
CpencTBa UCKyCcCTBEHHOTO MHTeNIeKTa CepBUCH
MaIIMHHOTO TIEPEBOJIa M PacIiO3HABaHUS YCTHOU
peun Korantusnele cepBucs Mnenrudukanus n
MOUCK U300paKEeHUH, pacrio3HABaHHE JIUI]
CamooOyuarommuecst cucteMbl McKyccTBeHHBIT
MHTENIEKT B KOMITBIOTEPHBIX UIpax
Mcnonp30BaHNEe METO/IOB HCKYCCTBEHHOTO
WHTEJUIEKTa B 00y4aroIuX CHCTEMax
Mcnonp30BaHNE METOIOB HCKYCCTBEHHOTO
MHTEJIJICKTa B po00TO-TexHHKe MHTEepHET Belen
[lepcrieKTUBBI pa3BUTHS KOMITBIOTEPHBIX
MHTEIIEKTYyalbHbIX cucTteM HelipoHHbIE ceTn
IpakTH4eckue padoThI

1 [ToucK BBIMTPBIIIHON CTPATETUH B UTPE C
MOJTHOM nHpopMaLuei

2 CpencTBa HCKYCCTBEHHOTO MHTEJUIEKTA

6 OnpenensaTh TOHATHS «MOJEIB,
«MOJETTUPOBAHUE
KiraccudumupoBaTs MOIETH TI0
3aJaHHOMY OCHOBaHHIO
Onpenenars Hellb MOJIETUPOBAHUS
B KOHKPETHOM CIIy4ae

6 [IpuMEHSTH alrOpUTMBI
HaXO0/JICHUS KpaTYalIlnX IIyTen
MeXly BEpLIMHA- MU
OpPHUEHTUPOBAHHOTO Tpada
[TpuMeHSTH aIrOpPUTMBI
OTIpeIeJICHHSI KOJINYECTBa
[PA3TMYHBIX TyTeH MEKIY
BEpIIMHAMHI OPUEHTHUPOBAHHOTO
AIIKITMYECKOTro Tpada

6 [IpBOIUTE IPUMEPHI
MCIIOJIb30BaHMsI IEPEBbEB U
rpadoB pu onrucaHNUH OOBEKTOB H
MIPOIIECCOB OKPY>KAIOIEro MHUpa
6 XapakTepnu3oBaTh UTPY Kak
MOJIEJIb HEKOTOPOH cuTyaluu
/laBaTh onpeneneHue
BHIUTPBILTHON CTpaTETHH
OnuCHIBaTh BHIUTPHIILIHYIO
CTPATETUIO B 3aJaHHON UTPOBOM
cuTyanuu B GopMme JiepeBa UiH B
rabimuHON hopme

6 IlosICHATH TOHATHUS
«MCKYCCTBEHHBIM HHTEIUIEKTY,
«MaIIMHHOE 00y4YEeHHE»

6 [IpuBOIUTH IPUMEpPHI 3a1ad,
[peIIaeMbIX C TIOMOIIBIO
MCKYCCTBEHHOT'O MHTEJJICKTA

Paznen 2. Aarop

HTMbI M TporpaMMupoBanue (25 yacon)

(DIIEMEHTHI
TeOpHUH
anropuT™MoB (3
4acoB)

Dopmanuzanus NOHATHS aIropurMa MammHa
TrropuHra Kak yHUBEpcajbHas MOAEIb
BbrunciieHnd Tezuc Yépua— Trropunra. Mawuna
locma. Hopmanvusie ancopugmur Mapxosa.
Aneopummu- uecku Hepaspeuumvie 3a0adu.
Badaua ocmanoea. Hegoszmooicnocmo
agmomamu4ecKkol OmaaoKu nPOSPamM.

O1neHKa CJI0KHOCTH BeIYHCICHUH Bpemst paboTel u
00BEM HCITONIB3YEMON MAMSITH, UX 3aBHCHUMOCTH OT
[pazMepa UCXOAHBIX JaHHBIX OLeHKa
ACHMIITOTHYECKON CJIOXKHOCTH aJITOPUTMOB

6 [losicCHATH TOHATHA

«BBIYMCITUTEIILHBIH MTPOLIECC,

«(CJIO)KHOCTB aJITOPUTMa»,

kAP HEKTUBHOCTD AITOPUTMAa»

JlaBaTh OLIEHKY CJIOXHOCTU

M3BECTHBIX AJITOPUTMOB

[TpuBOANTH IPUMEPHI

A GEKTUBHBIX alrOPUTMOB

6 [losicHATH TPUHIUTIEI 00pabOTKH

MHOTOPa3PSAAHBIX LEJIbIX YUCEI U
€aJIN30BbIBATh COOTBETCTBYIOIUE
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|AJITOPUTMBI TOJTMHOMHUANBHON CIIOKHOCTH
[TepeGopubie anTopuTMBI [IpruMeps! pa3IMIHbBIX
QIITOPUTMOB PEIICHUS OHON 3a/1a4H, KOTOpPBIE
HMMEIOT Pa3InuHyIo CIokHOCTh [IpakTHyeckas
pabora

CocraBieHue MPOCTO MPOrpaMMBbI AJIsl MAIIUHBI
TreropuHra

MHoropa3psiiHbIe 1eIble Yncia, 3a1a4d JITUHHON
apudmeTuku

CroBapu (accolaTuBHBIE MACCHBEI,
oTOOpakeHns) Xam-radmis! [TocTtpoenne
a11()aBUTHO-4aCTOTHOTO CIIOBApSI IS 3a1aHHOTO
TeKCcTa

Ananuz mexcma Ha eCmecmeenHOM s3biKe.
BvioeneHue nociedosamenpbHocmetl no wabjioHy.
\Pezynapnule gvipasicenus. Yacmommubiii ananus.
Crexn AHaAIN3 MTPABIIIEHOCTH CKOOOYHOTO
BEIpakeHMs BeruuciieHre apupMeTnaeckoro
BBIpa)KEHHSI, 3aTTHCAHHOTO

B mocT(pUKCHOHN Popme

Ouepenu Vcnonb3oBanue odepenu st
BPEMEHHOTO XpaHEeHUsS JaHHBIX Cesa3Hble CHUCKUL.
\Peanuzayus cmexa

1 ouepeol ¢ NOMOWBIO CEA3HBIX CHUCKOB.
\Anroput™mel Ha Tpadax [loctpoenue
MHUHUMAIIEHOTO OCTOBHOTO JIEPEBa B3BEIIEHHOTO
CBSI3HOT'O HEOPUEHTHPOBAHHOTO Tpada O6x00
epagpa 6 enyouny.

00x00 epagha 6 wiupury. KommdaecTBo pa3iImaHBIX
MyTeil MeXly BEpIIHHAMH OPUEHTUPOBAHHOTO
aruKIdeckoro rpadga  Anroputm JlelkcTpbl
IAnroput™ Droiia—Y opiuaia.

/lepeBbs Peanuzanus nepeBa ¢ NOMOUIbIO
CCBUIOYHBIX CTPYKTYp JlBomuHbIe (OMHAPHBIE)
nepeBbst [locTpoeHue nepeBa uIst 3a1aHHOTO
apu(METUIECKOT0 BhIpakeHHs PekypcuBHEIE
anropuTMbI 00xo/a fAepeBa Mcrnonp3oBanne cTeka
1 ouepeu st ooxona nepesa JJuHammueckoe
MPOTPaMMHUPOBAHKE KaK METOJ| PEIICHHUs 3a/1a4 C
COXPaHEHUEM MPOMEXYTOUYHBIX PE3yJIbTATOB
3anauu, peraeMble C IOMOIIBI0 THHAMUYIECKOTO
[POTPaMMHUPOBAHHUST: BBIYHCIIEHUE PEKYPCHUBHBIX
(hyHKITHI, TIOJICYET KOIIMYECTBAa BAPHAHTOB,
3aJauu ONTHMHU3AINN

[pakTudeckue paboThI

1 Ionck mpoCTHIX YKceN B 331aHHOM JIMaNa30He
2 Peanu3anusi BEIYUCICHUN C MHOTOPA3PSIHBIMU
grcIaMu

3 IToctpoenue andaBUTHO-YACTOTHOTO CIIOBaps
IS 33/1aHHOTO TEKCTa

4. AHann3 TekcTa Ha €CTECTBEHHOM SI3bIKE

5 Beruucnenue apu)MeTHIECKOro BEIPAKEHHUS,
3arrcaHHOro B MOCT(UKC- HOU opme 6
Hcnonb3oBaHue ouepean

7 Vicionb30BaHKE 1€PEBHEB 1715l BEIYUCICHUS
Apu(METHIECKUX BhIpayKCHUN

8 BeIuricieHne JUIMHBI KpaTYaiiiero myTH MEeXIy

QITOPUTMBI Ha SI3BIKE
MPOTPaMMHUPOBAHUS

6 [IpuMeHSTE cioBapu
(acconMaTHBHBIC MACCHUBHI,
OTOOpaKEeHHSI) B 3a1a9aX
00pabOTKHU TaHHBIX

6 Buinoanams npocmoii ananu3s
mexcma Ha ecmecmeeHHOM s3biKe,
6 TMOM HlUCTIe C UCTIONb30B8AHUEM
pecyIAPHBIX BLIPAICEHUI.

6 T1oSICHATH IPUHITUATIBEI PAOOTHI
CTEKa M 0YEPE]In, UCII0JIb30BaTh
CTCKHU

M odepenu JUTS PerieHUs
QITOPUTMHYCCKUX 3a/1a4

6 Peann3oBhIBaTH U HCIIOJIE30BATh
mBoMYHBIC (OWHAPHEIE) AEPEBBS U
rpadbl 7S peleHus 3a1aq
00pabOTKHU TaHHBIX

6 cnonp30BaTh JUHAMUYECKOE
[POrpaMMHUPOBAHHUE JIS
BBIYUCIICHHS PEKYPCUBHBIX
(yHKIUH, 0JCUETa KOTUYECTBA
BapUAHTOB M PEILICHUS 3a/1a4
ONITUMH3ALIU
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BepiHaMu rpada (anroputm JeikcTpsl)

9 Brrumncienne peKypcUBHBIX GYHKITAN C
MOMOIBIO0 THHAMUYECKOTO MPOTPaMMHUPOBAHHUS
10 IToacuér KomMUecTBa BApUAHTOB C TIOMOUIBIO
IMHAMAYECKOTO ITPOTPAaMMHUPOBAHHS

11 Pemenue 3a1a4 onTUMHU3ALUH C TIOMOLIBIO
MTMHAMHYECKOTO POTrPaMMHUPOBAHUS

OCHOBBI
00BEKTHO-OpHEH
TUPOBAHHOTO
MpOTpaMMHUPOBa
Hus (8 9acoB)

[onsiTie 00 00BEKTHO-OPUEHTHPOBAHHOM
rporpammupoBaany OOBEKTH B Ki1acchl CBoiCcTBa
1 MeToJIbI 00beKTOB OOBEKTHO-OPUEHTUPOBAHHBIN
aHanu3 Pa3paboTka mporpamMm Ha OCHOBE
00BEKTHO-OPUEHTHUPOBAHHOIO IIOAX0a
Wukancynsuus, HaceI0BaHue, TOIUMOPHU3IM
Cpensl OBICTPOI pa3pabOTKH MPOTpaMM
[IpoexTrpoBaHne HHTEpQEiica TOTB30BATEINS
Mcnonbs30BaHUE TOTOBBIX YIIPABIISEMbIX
RIIEMEHTOB U1 IOCTPOEHUs HHTEpdeiica

00630p A3BIKOB MTporpammupoBanus [loHsaTHE 0
rnapagurmMax nporpaMMupoBanus M3ydenue
BTOPOTO SI3bIKa IPOTPaMMHUPOBAHUSL.
[pakTiaeckne pabOTHI

1 Vcionp30BaHrE TOTOBBIX KJIACCOB B IIPOTPaMMe
2 Pa3paboTka mpocToil mporpaMMel ¢
MCIIOIb30BaHUEM KJIACCOB

3 Pa3zpaboTka Kiacca, UCTIONb3YOIIETo
WHKATICYJISLHIO

4 Pa3paboTka nepapxuu Ki1accoB

5. PazpaboTka nporpamMmel ¢ rpaduaecKuM
nHTEpdeiicom

6 [TosCHATH OCHOBHBIE TPUHIIHITBI
00BEKTHO-OPHEHTHPOBAHHOTO
MpOTrpaMMHUPOBAHHUS
[TpoekTHpoBaTh M UCTIOIB30BATh
MPOCTHIE KIACCHI

00bekToB [IpoexTrpoBaTh
nepapXxuu KJIacCOB JUIS ONHCAHUS
MpeIMeTHON 001acTu

6 PazpabaTbIBaTh IpoOrpaMmel ¢
rpaduueckum uHTEPPEHCOM

aznen 3. UadopmarmonHbie TeXHOIOTHH (24 9acoB)

KommbroTepHOo-
MaTeMaTHUIECKOE
MOJIETTPOBaHHE
(4 gacoB)

JTanbl KOMIIBIOTEPHO-MATEMATHIECKOTO
MOJICTTUPOBAHUS: IOCTAHOBKA 3a1a4uH, pa3paboTka
MOJIETTHN, TECTHPOBAHNE MOJIENIN, KOMITBIOTEPHBIT
PKCIIEPUMEHT, aHAJIN3 PE3yIbTATOB
MozenupoBaHus J{ucKkpeTr3aius npu
MaTeMaTHYECKOM MOJICITHPOBAHUH HEMPEPHIBHBIX
npoueccoB MojienupoBaHue JTBUKEHUS
MopenupoBa-HUE OMOIOTHYECKUX CUCTEM
MaTeMaTHYECKHE MOJEIN B DKOHOMHKE Brrunciiu-
TeNbHBIE SKCTIEPUMEHTHI C MOJIEIISIMU
KoMmbroTepHOE MOIETUPOBAHUE CUCTEM
YIIPaBJICHHS.

O0paboTKa pe3yIbTaToOB 3KCIIEpUMEHTa MeTo
HaMEHBINX KBaapaToB OIEHKa YACIOBBIX
MapaMeTpoB MOJIEITHPYEMBIX O0BEKTOB U
rporeccoB BoccTaHoBIEHNE 3aBUCUMOCTEH TI0
[pe3ybTaTaM dKCIIEPUMEHTA

BepostHocTHBIe MOAenu Metoas MonTe-Kapio
MmvutanmonHoe MoaenupoBanue CHCTeMbI
MacCOBOT'O OOCITY)KHBaHUS

[pakTudeckue padoThI

1 MonenupoBaHue ABMKCHIS

2 MojienupoBaHre OMOIOTHIECKUX CUCTEM

3 IMUTALIMOHHOE MOJIEIUPOBAHUE C TTIOMOIIBIO
meTosia MouTte-Kapiio

6 BergensaTs dTamnsl
KOMITBIOTEPHO-MATEeMaTHIECKOTO
MOJIETTUPOBAHUS U PEaTN30BhIBATh
UX C TIOMOIIIBIO TIPOTPAMMHOTO
oOecrieueHus

6 [TosicHATE HEOOXOAUMOCTH U
CYIIHOCTh JUCKPETHU3AIIUHU TIPH
[PEIICHUH BBIUUCIUTEIBHBIX 3a/1a4
C TIOMOIIBI0 KOMIIBIOTEPOB 6
Mcmons30BaTh UMUTALHOHHOE
MOJICTUPOBAHUE, B TOM YHCIIE HA
OCHOBE BEPOSTHOCTHBIX MOJIEIEH
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4 O0paboTKa pe3ysbTaToB SKCIIEPUMEHTA

ba3er naHHbIX (5
JaCOB)

TaGmuaHbIe (peNSAIMOHHbIE) 0a3bl JAHHBIX
Tabnuima — mpeacTaBIeHUE CBEICHUH 00
OJTHOTUITHBIX 00bekTax [lone, 3amucey Kirou
Tabmuiel PaboTta ¢ roToBOM 0a30i JaHHBIX
3amomHeHnne 6a3bl MaHHbIX [oMCK, cCOpTHPOBKa U
(bunbTpaIys JaHHBIX 3apockl Ha BEIOOPKY
MaHHBIX 3aIpoCkl ¢ apaMeTpaMu Berancisempie
oISl B 3arrpocax MHOTo- TaOJIMIHbIe 0a3bl
maHHBIX TUTBI CBSA3EH MEXKIY TaOIUIIaMK
Buemmnumii ko4 L{eaocTHOCTE 0a3bl JaHHBIX
3ampockl

K MHOIOTa0JIMYHBIM 0a3aMm naHHBIX OcHogHbie
npuHyUNsl Hopmanuzayuu 6a3 OauHuIx. A3biK
ynpasnenus oannvimu SQL. Coz0anue npocmoix
Banpocos Ha azvike SOQL Ha 6b100pKYy OanHbIX U3
00HOU madauybl.

[Hepensyuonuvie 6a3vl OaHHbIX. IKCHepmHule
cucmembl.

IpakTuyeckue padoTbl

1 Pabora ¢ roToBo#1 6a30i qaHHBIX

2 Pa3paboTka MHOTOTa0IMYHOMN 0a3bl JAHHBIX

3 3anpockl K MHOTOTAOMUYHOW 0a3e JaHHBIX

4. Ynpasnenue OanubiMu ¢ noMowbio sizvika SQL

6 XapakTepru30BaTh 0a3y JaHHBIX
KaK MOJCJIb IIPEIMETHOM 00JacTH
[TpoeKTHPOBATH MHOTOTAOIHYHYIO
0a3y naaHbIX OCYIIECTBISATH BBOI
1 PeIAKTHPOBAHUE TaHHBIX
OCyIIECTBIATH COPTHUPOBKY,
[TOMCK ¥ BBIOOD JaHHBIX

B TOTOBOI 0a3e JaHHBIX
DopMHUPOBATh 3aIPOCHI HA MOKUCK
MAaHHBIX B CPEIC CHCTEMBI
yIpaBiieHus 0a3aMu TaHHBIX

6 Ynpasiame 6azoil danuvix ¢
MOMOUIBIO NPOCMBIX 3ANPOCO8 HA
s13v1ke SOL.

6 [losicnsme obracmu
npuMmenenus, 00CMOUHCMEA U
HedOCmamKu HepeasyuoHHbIX 0a3
OAHHBIX 6 CPAGHEHUU C
pensyuoOHHbIMU

Be6-caiiTe (7
JacoB)

Murteprer-nipunoxenus [lonstue

0 CEpBEPHOI U KIIMEHTCKOW YacTsX caiTta
TexHOI0rus «KJIMEHT — CepBep», €€ JOCTOMHCTBA
1 HegocTtaTtku OcHOBEI s36ika HTML u
KackanHbIx Tabmmi ctunei (CSS) Cuenapun Ha
s3p1Ke JavaScript @opMbl Ha BeO-cTpaHUIIe
Paszmenienme BeO-caiiToB Yciyra XOCTHHTa
3arpyska QaiiioB Ha caiiT IlpakTuueckue
padoThI

1 Coznanue TEKCTOBOM BEO-CTPaHUIIBI 2
Co3manue BeO-CTpaHMILIBI, BKIIOYAIOIIEH
MyJIbTUMEIUHHBIE O0BEKTHI (PUCYHKH, 3BYKOBBIE
TaHHBIC, BUJIEO)

3 OdopmiieHne CTpaHUIBl C TOMOIIBIO KACKaTHBIX
TabIuI] cTHIIeH

4 Vcrionb30BaHue ClICHApHeB Ha si3bike JavaScript

6 [ToSICHATH IPUHIIATIBI
TeXHOJIOTHH

KIIMEHT — CepBEpP» Ha pHUMeEpe
B3aUMOJICHCTBISI Opay3epa u
BeO-cepBepa

6 Co3naBaTh POCThIE
BEO-CTPAHUIIBI, UCTIOJIB3YS SI3bIK
pasmetku HTML, kackagHbie
TaOJIMIIBI CTUJICH U CIICHAPHH Ha
s13pike JavaScript

6 OnrChIBaTh TEXHOJOTHIO
[pa3MEIEeHNs CAaliTOB B CETU
Mureprer

KommnbroTepnas
rpaduka (4
YACOB)

BBox n300paxeHni ¢ UCTIONB30BAHUEM
[PA3TMYHBIX [UPPOBBIX YCTPOUCTB (LIHPPOBBIX
(oToarnmnapaToB 1 MUKPOCKOIIOB, BUIEOKaMeED,
cKaHepoB U T A ) I paduueckuii pegakTop
Pa3spemenne Kagpuposanue Mcnpasnenne
rnepcnekTusbl I ncrorpamma Koppekuus ypoBHeE#,
Koppekuus 1Beta O0ecBeUnBaHUE IBETHBIX
n3o0paxxennit Peryms Pabora ¢ obnactsmu
DuUnbTPhI

MHorocinoiinsie n300paxkeHust TeKCTOBbIE clion
Macka ciost Kananel CoxpaHeHHe BbIIEIECHHON
o0actu [loaroroBka uiumocTpanui s
BeO-caiiToB AHUMHUPOBaHHbIE U300paKEHUS
Bekropnas rpaduka [Ipumutneel U3MeHenne
MopsaKa 3JIeMeHTOB BeipaBHUBaHUE,
pacnpenenenue ['pynmuposka Kpussie @opmaTsl

BEKTOPHBIX PUCYHKOB VI criob30BaHne KOHTYPOB

6 BBITIOMHATE OOIIYI0 KOPPEKIIHIO
(pPOBBIX N300paKEHUN
[MpuMeHSITh HHCTPYMEHTBI
rpadu4ecKoro peaaKTopa K
OTIEIBHBIM 00JIacTsIM
n3o0paxenns 6 CTpouTh
MHOT'OCJIOHBIE U300PaKEHUS C
MCIOIb30BaHHUEM MAaCOK, FTOTOBUTb
MJUTIOCTPALMU JUISL pa3MEIIEeHUs Ha
BeO-caiiTax, co3aaBarb
AQHUMUPOBaHHbIE N300paKEHUS

6 Co3naBaTh BEKTOPHBIE
M300paKeHUs C TIOMOILBIO
[penaKTopa BEKTOPHOH rpaduKu
M UTHCTPYMEHTOB TEKCTOBOT'O
Ipoueccopa
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Bekropu3zanus pacTpoBBIX H300pakeHUH
[pakTHueckyue paboThI

1 O6pabotka nudpoBIX GoTorpaduii
(kampupoBaHKe, UCIIPABICHUE MTEPCIICKTHUBEI,
KOPPEKIHS YPOBHEH, KOPPEKIIHS IIBETA)

2 Peryms nngpoBsix potorpaduii 3
MHOrocoiHbIe H300paKeHHS

4 AHMMEpOBaHHBIC H300pakeHms 5 BekTopHas
rpaduxa

3D-monenupoBa
Hue (4 9acoB)

[TprHIKITEI TOCTPOCHUS B PEJAKTHPOBAHHS
TpExMepHBIX Mojienei CeToYHbIe MOJICITH
Martepuanbl MoaenrpoBaHie UCTOYHUKOB
ocBenieHus: Kamepsl. Aodumusnvie mexnonoeuu
(3D-npunmepwt) [lonamue o supmyanvHoll
peanbrocmu

1 OONOIHEHHOU PeanbHOCTHU

[paxmuueckue pabomul

1 Co30arnue npocmuix mpéxmepHuix mMooenell

2 Cemounvie mooenu 3 Penoepune

6 [1osICHATH IPUHLINIIBI
[TOCTPOCHUS TPEXMEPHBIX MOeIeH
BrITIOTHATE OnIepaluy 1mo
[TOCTPOEHHUIO U PEaKTUPOBAHUIO
TpEXMEpHBIX Mojienelt PasmenaTs
Ha BUPTYyaJIbHOW CIIeHE HCTOYHUKH
OCBEILEHUS U KaMephbl
6 IIprBOOUTE IpUMEPHI
MCTIONTE30BAHUS TEXHOJIOTHI
BUPTYaJIbHON U IOIIOJHEHHOMN
€aIILHOCTH
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