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MNOACHUTEJIBHASA 3AIITMCKA

[Iporpamma mo uHdopmaTuke (yriyOJEéHHBI YpOBEHb) Ha YPOBHE CpeIHEro oOImero
oOpa3oBanmsi pa3paboTaHa Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMBbI CpeaHero odmero oopasosanus, npeacraBieHHsx B ®I'OC COO,
a Taxxke exgepanpHON paboueld mPOr paMMBIBOCIIHTAHUS.

[Tporpamma 1o uHpopMaTrke AaéT MPEACTABICHUE O IEIAX, OOIIeH cTpaTeruu OOydCHHUS,
BOCIIUTAHUS W Pa3BUTUS OOYYAIOIIUXCSI CPECTBAMU YYEOHOTO MpeaMera
«Mapopmatnka» Ha yriayOJEHHOM YpOBHE, YCTaHAaBJIMBAeT OO0S3aTENbHOE IIPEAMETHOE
CO/lep)KaHue, TpelyCMaTPUBAET €ro CTPYKTYPHpPOBAaHWE TIO0 pas3jieliaM M TeMaM Kypca,
ONpEIIeNIsIeT ~paclpelneieHue ero 1o KiaccaM (TogaM U3ydeHws), JJaéT IpHUMEpHOe
pacripeneieHue y4eOHBIX YacoB IO TEMAaTHYECKUM pa3liellaM Kypca U PEKOMEHIYEMYIO
(mpuMepHy!0)  MOCIEAOBATENBHOCTh WX HM3y4EHUS C  Y4ETOM  MEKIPEIMETHBIX |
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Y4eOHOrO TpoIecca, BO3PACTHBIX OCOOCHHOCTEH
00y4YaroIMIMXCs.

[Iporpamma 1o uWHpOPMATHKE OMNpeNeiseT KOJMYECTBEHHbIE M KauyeCTBEHHbBIE
XapaKTepUCTUKH Yy4yeOHOro maTepuaia A KaXJOro roga H3ydyeHus, B TOM 4YHUCIE s
COAEPXKATENPHOTO HAMOJHEHUS pPa3HOro BHAA KOHTPONA (TPOMEXKYTOYHOW —aTTECTAlUH
o0y4aronmmxcs, BCEPOCCHUHCKMX  IMPOBEPOUHBIX  paboOT, TOCYJAapCTBEHHOH  HUTOTOBOM
atrecraiuu). IIporpamma 1o  uHGOpPMATHKE  SBISETCS OCHOBOM /I COCTaBJICHUS
aBTOPCKUX Y4eOHBIX IPOrpaMM U y4eOHUKOB, TOYPOYHOTO IJIAHUPOBAHUS Kypca YUUTEIEM.

NudopmaTrika B cpenHeM o01IeM 00pa3oBaHUU OTpaXKaeT:

CYHIHOCTh HMH(MOPMATHKMA KAK HAYYHOW JAMCHUIUIMHBI, H3y4arolieil 3aKOHOMEPHOCTH
MPOTEKaHUsT | BO3MOXKHOCTH ABTOMATH3AINH WH(QOPMAIIMOHHBIX  MPOIIECCOB B
pa3IMYHBIX CHCTEMAX;

OCHOBHBIE 00JacTH MpPUMEHEHUS WH(POPMATHUKH, TPEXKAE Bcero HHPOPMAIMOHHBIE
TEXHOJIOTUH, YTIPaBJICHUE U COLIMATILHYIO cdepy;

MEXTUCIUTUIMHAPHBIN XapakTep HHPOPMATHKH U HHPOPMAIIMOHHOU e TEITEHOCTH.

Kypc nHpopmatuku 11 ypoBHs CpeIHEro o0IIero ooOpa3oBaHus SBISETCS 3aBEpLIAOIINM
9TalioM HENpPEpBhIBHOM IMOATOTOBKM oOOy4arommxcsd B 00JacTH HWHQPOPMATHUKH u
UH(GOPMAITTOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTHHA, OMUpaeTcsi Ha CcoAepkaHHe Kypca
MH(QOPMATHKK YPOBHS OCHOBHOTO OOIEro OOpa3oBaHUS M OMNBIT MOCTOSHHOTO MPHUMEHEHUs
UH(POPMAIIMOHHO-KOMMYHUKALIMOHHBIX ~ TEXHOJIOTUH, Ja€T TEeOpeTUYeCKOe OCMBICIICHUE,
UHTEPIPETALUIO U 0000IIEHHE ITOrO OIbITA.

Pegynbratel  yriayOnéHHOro  ypoBHS ~— M3y4eHHS ~— y4eOHOro  mpeamera
«UHdopmaTtuka» OpUEHTHUPOBAHbl Ha IIOJYYEHHE KOMIIETEHTHOCTEH i1 mocieayromei
npodeccHoHaIbHONW JEITeNIPHOCTH KaK B paMKaX JaHHOM NpeAMETHOW o0jacTh, Tak M B
CMEXKHBIX C Hell o0macTsax. OHHM BKIIIOYAIOT B Ce0s:

OBJIAJICHUE KJIFOUEBBIMH IMOHSTHAIMHU M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS JaHHAs
npeaMeTHas o0IacTh, PACIO3HABAHME COOTBETCTBYIOIIMX KM TIPU3HAKOB W B3aUMOCBS3EH,
CIOCOOHOCTH JIEMOHCTPUPOBATH PA3IMUHbIE MOAXOAbl K U3YYEHHUIO SIBICHUM, XapaKTEPHBIX IS
M3y4aeMOM MPeIMETHON 00JIacTH;

YMEHHME pellaTh THUIOBbIE MPAKTHUYECKHE M TEOPETHUECKUE 3a/Jayd, XapaKTepHbIE s
UCMOJIb30BaHUS METOJIOB U MHCTPYMEHTApHsl JaHHOW MpeAMETHOI 001acTy;

HaJMYKMe TPEICTABJICHUH O JaHHOM MNPEIMETHON O00JacTH KakK IIE€JOCTHOH TEOpHH
(COBOKYITHOCTH TEOpHHi), OCHOBHBIX CBSI35IX CO CMEKHBIMH 00JIACTSIMHU 3HAHUH.



B pamkax yriayOnéHHOro ypoBHS  u3ydeHHUs MH(OpPMATHKM  oOecrneyuBaeTcs
IleJICHANIpaB/ieHHass  TOATOTOBKAa  oOyyaromuxcsd K NPOJODKEHHI0  00pa3oBaHUS B
opraHu3alysIXx NpoQecCHOHATBHOIO 00pa30BaHUS MO CIELUAIBHOCTSAM, HENOCPEACTBEHHO
CBSI3aHHBIM € UU(QPOBBIMU  TEXHOJOTMSIMHM, TaKUM KaKk [porpaMMHas  HUHXKEHepus,
nHpOpPMaLMOHHAs 0€30MacHOCTb, uH(}OpPMaIMOHHbIE CHCTEMBI U TEXHOJIOTHH,
MOOWJIbHBIE CHCTEMBI M CETH, OOJbIIME JaHHbIE M MAIIMHHOE OO0YuYeHHE, MPOMBILILICHHBIH
WHTEpHET Belled, MCKYCCTBEHHBIM  HHTEUIEKT, TEXHOJOTMH  OeclpoBOAHONW  CBS3H,
pOOOTOTEXHUKA, KBAHTOBbIE TEXHOJOTHMH, CHCTEMBl PACHpPENe]EHHOIO pEeecTpa, TEXHOJIOTHU
BUPTYaJIbHOU U JOIOJHEHHON PEAIbHOCTEN.

OcHoBHast 1enb U3y4yeHus yueOHoro npeamera «MHdopmaTuka» Ha yriyOJIEHHOM ypOBHE
cpenHero obmero oOpa3oBaHUsi — OOecnedeHue NalbHEHIero pa3BUTHS HH(POPMALMOHHBIX
KOMIIETEHIIMH 00ydaromerocs, €ro TOTOBHOCTM K JKM3HM B YCIOBUSAX pPa3BUBAIOLIETOCS
nH(OPMAIIMOHHOTO OO0IIecTBa M BO3pacTarolleldl KOHKYPEHIIMM Ha phIHKE TpyZda. B cBs3u ¢
9TUM u3ydeHue uHpopmatuku B 10—11 kaccax 10IKHO 00€CIEUNTS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHMs, OCHOBAHHOIO Ha MOHMMAaHUU POJIM HMH(OPMATUKH,
MH(OPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUI B COBPEMEHHOM OOLIIECTBE;

c(OPMHUPOBAHHOCTh OCHOB JIOTHYECKOT 0 U AJITOPUTMUYECKOT'O MBIIIJICHNUS;

cOpMHUPOBAHHOCTh YMEHHH pa3inyaTh (GaKThl U OL[EHKH, CPABHUBATH OLICHOYHbIE BHIBOIB,
BUJETb HX CBSA3b C KPUTEPUAMU OLEHMBAaHUSA U CBA3b KPHUTEPUEBC ONPEIEIEHHON
CHCTeMOH IIeHHOCTEH, MPOBEPSTh Ha IOCTOBEPHOCTh M 00001aThUH(OpMALIHIO;

c(OPMUPOBAHHOCTb MPEACTABIECHUHN O BIUSHUA MH(POPMALMOHHBIX TEXHOJIOTUH HA JKU3Hb
yejnoBeka B OOIIECTBE, MOHMMAHHUE COLHAJIBHOTO, 3KOHOMUYECKOr0, IOJMTUYECKOrO,
KyJIbTYPHOTO,  IOPUIMYECKOr0,  IMPUPOJHOIO,  3PrOHOMHYECKOIO,  MEIUIMHCKOrO U
(U3M0IOrNYeCKOro KOHTEKCTOB MH(POPMAIIOHHBIX TEXHOJIOTUA;

NPUHATHE TPAaBOBBIX U 3TUYECKUX ACHEKTOB MH(OPMALMOHHBIX TEXHOJOTMH, OCO3HAHHUE
OTBETCTBEHHOCTU JIIOJIeH, BOBJIEUEHHBIX B CO3/IaHHE M HCIOJIb30BaHHE HH(OPMAIIMOHHBIX
CHCTEM, paclpoCTpaHeHHE HH(OPMAIIHH;

CO3/laHM€  YCIIOBUM Ul  pa3BUTUS HABBIKOB  y4yeOHOH, IPOEKTHOM, Hay4HO-
UCCIIEZIOBATENLCKON U TBOPYECKOM JesITeIbHOCTH, MOTHBAIINH o0yyaronmxcs K
CaMOpPa3BUTHIO.

B comepxanun yueGHOro mpeameta «MHpopMaTHKa BBIIEIIIOTCS YEThIPE TEMATHYECKUX
paszzena.

Paznen «IludpoBas rpaMOTHOCTb» IMOCBSLIEH BONPOCAM YCTPOHCTBA KOMIIBIOTEPOB U
JpyTUX 3JEMEHTOB LU(POBOrO OKPYKEHHUS, BKIOYAs KOMIBIOTEPHBIE CETH, HCIIOIb30BAHUIO
CpeICTB  ONEpallMOHHOM  cucTeMbl, pabore B cerd VHTEepHET M MCIIOJIb30BaHHIO
MHTEPHET-CEePBHCOB, MH(POPMAILIMOHHON 6€30MacHOCTH.

Paznen «Teopernueckue ocHOBBI HH()OPMATUKU» BKJIHOYAET B ce0sl MOHATUHHBIM anmapat
MH(POPMATHKH, BONPOCHI KOAMPOBAHUS HH(MOPMAIUM, U3MEPEHHUS HUHPOPMAILMOHHOTO 00BEMa
JAHHBIX, OCHOBBI JII'eOpbl JJOTMKHU U KOMITBIOTEPHOT' O MOJIEIUPOBAHUS.

Paznen « AnropuTMel U IpOrpaMMHUPOBAHKME» HAIpPaBIEH Ha Pa3BUTHE aJITOPUTMUYECKOrO
MBILJICHUS, Pa3pabOTKy aJirOpUTMOB U OLIEHKY HUX CIOXHOCTH, (OPMHUPOBAHUE HABBIKOB
peajim3aluy IporpaMM Ha sI3bIKax MPOrpaMMHUPOBaHUS BBICOKOIO YPOBHS.

Paznen «MH}opMalioOHHBIE TEXHOJIOTUM» TOCBAIIEH BOIPOCAM IPUMEHEHUS
MH(OPMAIIMOHHBIX  TEXHOJIOTUH, peain30BaHHbIX B IPUKIAAHBIXTPOIPAMMHBIX
INPOAYKTaX M HHTEPHET-CEpBUCAX, B TOM YHUCIE B 3aJa4ax aHaju3a JIaHHBIX,
HCIOJIb30BAaHUIO 0a3 TaHHBIX U 3JIEKTPOHHBIX TaOJMII JJIsl pelIeHus PUKJIIa HbIX 3a1a4. B
MPUBEIEHHOM J1ajiee COICpP)KaHUM  Y4eOHOro npenmeta «MHDOpMaTHKaY»
KYPCHBOM BBIICJICHBI JJOTIOJIHUTEIbHBIE TEMBI, KOTOPbIE HE BXOAAT B 0053aTEIbHYIO IPOrpaMMy



00y4eHHUsi, HO MOTYT OBbITb NPEAJOKEHbI I H3Y4YEHUS OTIEIbHbIM MOTHBHPOBAHHBIM MU
CIIOCOOHBIM 00YyYaIOLIUMCS.

VYray6néHHbIi YPOBEHb U3Y4eHUs UH(pOPMATUKU peKOMeH 1y eTCs 1JIst
TEXHOJIOTUYECKOT 0 npodus, OPUEHTUPOBAHHOI O Ha UHXECHEPHYIO U
MH(OPMALIMOHHYIO Cc(epbl AESITENbHOCTU. YTIyONEHHBIH YPOBEHb H3yueHUS HH(OPMATUKU
obecrieynBaeT:  MOATOTOBKY  OOydarommxcs, OPUEHTHPOBAHHBIX Ha CHELHAIBHOCTU B
o0sacTi MH(POPMAITMOHHBIX TEXHOJOTMHA M MH)KEHEPHBIE CHEIHAIbHOCTH, YUaCTHE B IIPOESKTHOM
U HCCIIEN0BATENbCKON JEATEIbHOCTH, CBSI3aHHOW C COBPEMEHHBIMHM HAINPABICHUSIMH OTPACIIH
MH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, MOATOTOBKY K Y4acTHIO B OJUMIIHMAAax U
cnaye EnquHoro rocyaapcTBeHHOr 0 SK3aMeHa 110 HH(pOpMaTHKe.

[TocnenoBaTenbHOCT, M3YYEHHS TEM B TpeAerax OAHOTO roja OOydeHUsT MOXKET OBITh
M3MEHEHa M0 YCMOTPEHMIO YYHUTeNs IpH MOATOTOBKE pabouell MpOrpaMMbIU MMOYpPOYHOTO
IJIAaHUPOBAHUS.

OO61ee yncno 4acoB, peKOMEHAOBAHHBIX A HM3y4deHMs] HHopMmatuku — 272 yaca:B 10
kiacce — 136 yacos (4 yaca B Heneno), B 11 kinacce — 136 vacos (4 yaca B HEJEINIO).



COJEP)KAHUE OBYUYEHUAA

10 KJIACC

Hudposas rpaMOTHOCTH

TpeboBaHus TEXHUKH OE30MACHOCTH M TMTHEHBI IPpU paboTe ¢ KOMIBbIOTEPaAMH U JIPYTUMU
KOMIIOHEHTaMH IIU(PPOBOT0 OKPYKEHUS.

[TpuHLMIIBI paOOTHI KOMITBIOTEPOB U KOMIIBIOTEPHBIX cucTeM. ApxuTtekTypa ¢pon Heilimana.
l'apsapockas apxumexkmypa. ABTOMAaTUYECKOE BBIMOJHEHUE MPOTrpaMMbl POIECCOPOM.
OnepaTuBHasA, MOCTOSIHHASI M AOJIOBpeMEHHass mamsaTb. OOMEeH JaHHBIMU C IOMOILIBIO IIIHH.
KonTponneps! BHemHUX ycTpoicTB. [IpssMoi qocTyn K mamsTH.

OCHOBHBIE  TEHJEHLUMHU pa3BUTUS  KOMIIBIOTEpHbIX  TexHosoruil. [lapamiensHble
BblUMCIeHHUs.  MHoronpoueccopubie  cuctembl.  CynepkommbioTepbl.  Pacnpenenénnsle
BBIUMCIIUTEIbHBIE CUCTEMBI U 00paboTKa OONBIINX JaHHBIX. MOOMIIbHBIE IIU(PPOBBIE yCTPOHCTBA
U HUX Ppoidb B KOMMYHHUKalusix. BcTpoeHHble KOMIBIOTEPBL. MUKpPOKOHTPOJIEPHI.
PoGoTtusnpoBaHHble IPOU3BOACTBA.

[IporpammHOe  oOecnedeHHEe KOMIBIOTEPOB U KOMIIBIOTEPHBIX  CUCTEM. Buisl
IporpaMMHOro oOecneueHus M uX HazHaueHue. OCOOEHHOCTH MPOrPaMMHOTO OOeCIeYeHHUS
MOOWIBbHBIX ycTpoiicTB. IlapamnensHoe mnporpammupoBanue. CHCTEMHOE TPOrpaMMHOE
obecrnieuenne. OmnepanuoHHble cuUCTeMbl. YTWiuThl. [lpaiiBepbl ycTpoicTB. MHCTausiuus u
JNEUHCTAJLISAMS TPOrPAMMHOT0 00eCIey eHusl.

QaiinoBbie  cuctembl.  [IpuHuuMnel  pa3mernieHus M UMeHoBaHHMS  (ailioB B
noiaroBpeMeHHoW naMsaTh. [11abmoHb! 11 onmucaHus rpynn (hanos.

[Iporpammuoe  obecrieuenue.  JluneH3mpoBaHwe  MOPOrpaMMHOrO  oOecrieueHus M
undpoBbIX pecypcos. [Iponpueraproe u cBob6ogHOE MporpaMmHoe obecriedenue. Kommepueckoe
U HEKOMMEpPYECKOE HCIOJb30BaHUE IPOrpaMMHOI0 obOecrnedyeHus i HU(POBBIX PECypCOB.
OTBETCTBEHHOCTb, yCTaHaBIMBaeMas 3akoHojaTelabcTBOM Poccuiickoit  ®enepanuu  3a
HEMpaBOMEPHOE UCIIOIb30BaHUE MPOrPaMMHOI0 obecredeH s U IU(PPOBBIX peCypcoB.

[TpyuHLIMIIBI TOCTPOEHUS M ammapaTHble KOMIIOHEHTBI KOMIIBIOTEpHBIX ceTeil. CereBble
nporokoisl. Cerb UnTepHer. Anpecanus B cetu MutepHer. [Ipotokoinsl creka TCP/IP. Cucrema
JIOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moacetm ¢ nmomompro  Mmacok  moxacerei.  CereBoe
agmuHucTpupoBanue. [losydeHHe MaHHBIX O CETEBBIX HACTpoOMKax Kommbrorepa. IIpoBepka
HaJIU4us CBSI3U € y3j10M ceTd. OmnpezneneHue Mapuipyra ABHKEHMS I1aKETOB.

Buner nestensHoct B cetn Mutepner. CepBuchl Murtepneta. I'eomndopmainmonHbie
cucTeMbl. ['€0/IOKallMOHHbIE CEPBUCHl pPEajbHOrO BPEMEHU (HAIpUMeEp, JOKalus MOOMIIBHBIX
TeieOHOB,  ONpEAENeHHE  3arpyXEHHOCTHM  aBTOMAarucrpajiei),  MHTEPHET-TOProBJId,
OpoHHpOBaHKE OMIIETOB M TOCTUHHUIL.

['ocynapcTBeHHBIC 3JIEKTPOHHBIC CEepBHCHI M yciayrd. ColraibHbIE CETH — OpraHHU3alus
KOJUICKTUBHOTO B3aMMOCHCTBUS U 0OMeHa JaHHbIMH. CeTeBOW 3THUKET: MpaBWIa TOBEIACHUS B
kubepnpocTpancTBe. [IpoOseMa TOMIMHHOCTH  moOdydeHHOW uH(opmaruu. OTKpPBIThIE
o0pa3oBaTeIbHbIC PECYPCHI.

TexHOreHHBbIC U YKOHOMHYECKHUE YIPO3bl, CBSI3aHHBIC C HCIIOJIb30BAHHEM HH(POPMAIIHOHHO-
KOMMYHHKAITHOHHBIX ~ TexHoyornd.  OOmme  mpoOieMbl  3amMThl  HHGOpMAIMK U
nHpopManmoHHo  O6ezomacHoctH. CpeactBa  3amuThl  HHPOPMAIMU B  KOMIBIOTEPAX,
KOMIIBIOTEPHBIX CETAX UM aBTOMATU3MPOBAHHBIX WH(POPMAIMOHHBIX CHUCTeMax. [IpaBoBoe
obOecrieueHne  WH(OPMAIMOHHOW  O€30MACHOCTU.  DeKmpoHHAs — Yu@posas  NOONUCYH,
cepmuguyuposanHvie calimsi U OOKYMeHMbL.



[TpenoTBpalieHue HECAHKIIMOHUPOBAHHOI'O JIOCTyNa K JMYHOW KOH(HUAEHIMAIbHON
UHQOpPMAIIMK, XpaHALIEHCS Ha MEpCOHAJbHOM KOMIIBIOTEpPE, MOOWIBHBIX YCTPOHCTBAX.
Bpenonocnoe mnporpammHoe obecriedeHue M CrocoObl OOpbObI ¢ HUM. AHTUBHUPYCHBIE
nporpammbl. Opranusanus JH4HOro apxusa unpopmanuu. PezepsHoe konuposanue. [laponabHas
3al1Ta apXUBa.

HIndposanue naHHbIX. CUMMeTpuuHble U HecuMMeTpuuHble mudpsl. udpsr npocroit
3amensl. [udp Lesaps. udp Buxenepa. Anroputv mmdposanus RSA. Cmeeanoepagus.

Teopernyeckue 0CHOBbI HHPOPMATHKH

Nudopmarnusi, nanubie U 3HaHUA. HGOpMaMOHHBIE TIPOIECCHl B MPHUPOJE, TEXHUKE U
obmecrse.

HenpepbiBHBIE W UCKPETHBIC BEJIWYWUHBI M CUTHaNBL. HeoOXoamMocCTh IUCKpEeTH3aIluu
nHpopMaIm, IpeaHa3sHaueHHON I XpaHeHus, mepegadyn 1 00paboTKUB HHU(POBBIX cHCTEMAX.

JlBonyHoe koaupoBaHue. PaBHOMEpHBIE W HEpaBHOMEpHBIE KOJAbl. JlEKOIMpPOBaHHE
COOOIIEeHN, 3allMCaHHBIX C IOMOIIBIO HEpaBHOMEPHBIX KoaoB. YcioBue dano. Iloctpoenue
OJTHO3HAYHO  JIEKOJAMPYEMBIX  KOJOB c MOMOIIBIO nepesa. I pagh An.A. Mapkosa.
Enununbl u3mepenus koiauuectBa nHGopManuu. AnQaBUTHBIM MOAXOA K OLIEHKE KOJIMYEeCTBa
nH(popManuu.

Cucrembr  cuucnenus. Pa3BépHyTas 3amuch [eNbIX HM  JAPOOHBIX  4YHCET B
NO3UIIMOHHON cucTeMe cuncieHus. CBOMCTBA MO3UIIMOHHON 3aMUCH YK CNIA: KOJINYECTBO UGD B
3aIUCH, MPU3HAK JECIMMOCTH YUCIA HA OCHOBAaHUE CHCTEMBI CUMCIEHUSA. AJNTOPUTM IIE€peBOAA
LEI0ro 4YHcia M3  P-WYHOM  CHUCTEMBl CYHMCICHHMS B JACCATHYHYI. AJITOPUTM IIE€pEeBOAA
KOHEUHOU P-u4HOI ApoOM B AECATUYHYIO. AJITOPUTM MEpeBoja IEJI0ro 4Yucia U3 AeCATHIHOU
CHCTEMbI cunciieHus B P-uunyro. [lepeBoj KOHEUHOH AecATHYHOM Apodu B P-uuHyro. JIBordHas,
BOCBMEpUYHAsl M  IIECTHAALATEpUYHAs CUCTEMbl CUMCIEHHS, CBSI3b MEXKIY HHUMHU.
ApudmeTrueckue onepanuy B MO3UIUOHHBIX CHCTEMaxX CYUCICHUS. Tpouunas ypasHoeeulenHas
cucmema cuucieHus. J{6ouuHo-0ecamuyHas cucmema c4ucieHus.

KoagupoBanne tekcroB. KomupoBka ASCII. OpnoGaittHeie koaupoBku. Cranaapt
UNICODE. Konmupoka UTF-8. Omnpenenenue WHGOPMAIMOHHOTO 00BEMA TEKCTOBBIX
COOOIICHU.

Konuposanue nzobpaxenuil. Onenka nHGOPMAIMOHHOTO 00bEMa rpaduuecKux JaHHBIX
IIpU 3aJaHHBIX pa3pellieHuu M INIyOMHE KoaupoBaHMs LiBeTa. l[BeroBble Mozpenu. BekTopHoe
konupoBanue. @opmatsl rpaduueckux aitnos. Tpéxmepnas rpaduka. @pakranpHas rpaduka.

KonupoBanue 3Byka. OueHka HH(MOPMALMOHHOIO 00BbEMA 3BYKOBBIX JAHHBIX IpU
3aJIaHHBIX YaCTOTE IUCKPETU3ALUU U Pa3psAIHOCTU KOAUPOBAHUS.

Anre6pa noruku. IloHsTHe BbIcKa3biBaHUs. Bpicka3biBaTelbHbIE (OPMBI (IPEAMUKATHI).
KBaHTOpBI CyII€CTBOBAHUS U BCEOOIHOCTH.

Jlornueckue onepauuu. Tabmunel uctuHHOCTU. Jlormueckue BelpakeHHs. Jlornueckue
TOXJecTBa. JlOoKa3aTeiabCTBO JIOTMUECKUX TOXAECTB C IIOMOIIbI TaOJHMI HCTUHHOCTH.
Jloruueckue onepanyu U OIepaluy HaJ MHOKECTBAMHU.

3aKoHbI anreOpsl JIOTMKH. OKBUBAJIEHTHbIE INPeoOpa3oBaHUs JIOTMYECKUX BbIPAXKEHUI.
Jlornyeckue ypaBHEHUS U CUCTEMbl YPABHEHUH.

Jlornueckue pyHKUMH. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTMYECKMX (DYHKUUN OT
KoJIM4ecTBa apryMeHToB. [loHble cucTeMbl Iorndeckux (QyHKIHUI.

Kanonuueckue Qopmbl Jorndeckux BblpakeHU. CoBepIIeHHbIE AU3IBIOHKTUBHBIE U
KOHBIOHKTUBHBIE HOPMAaJIbHbIE ()OPMBI, aJTOPUTMBI MX TOCTPOCHHUS 10 TaOIUIe UCTUHHOCTH.

Jlormueckue snemMeHThHl B cocTaBe kKomnbroTepa. Tpurrep. Cymmatop. MHOropaspsaHslii
cymmarop. IlocTpoeHne cXxeM Ha JIOTMYECKMX JJIEMEHTax IO 3aJaHHOMY JIOTHYECKOMY
BBIPQXEHHUIO.  3alKch  JIOTHYECKOr'O0  BBIPAKEHUS IO JIOTMUECKOH cxeme. Muxpocxemsl u



MexXHON02UsL UX NPOU3BOOCMEA.

[IpencraBnenue 1enbIX Yucea B NaMATH KoMmnbloTepa. OrpaHUYE€HHOCTh JUAaNa30Ha Ynucel
IIpM OTPaHUYEHHUM KOJIM4YecTBa pa3psaoB. llepemonmHenue pa3psaaHoN ceTku. be33sHakoBble H
3HAKOBBIC JJAHHBIC. 3HAKOBBINA OUT. JIBOMUHBIN TOMOTHUTEIBLHBINA KOJ OTPUILIATEIbHBIX YHCET.

[ToObutoBbie JlOrMuYeckre onepanuu. Jlornyeckuit, apuPMETHYCCKUH M IHUKIAYECKUN
cnsuru. Hludpoanue c momolisio moOUTOBOM onepauuu «uckiovarouiee1JINy.

IIpencraBineHne BENIECTBEHHBIX 4YHCEI B NAMATH KOMIbIOTEpa. 3HAYallas dYacTb U
nopsiIoK  yucna. Jluama3oH 3HA4YeHMM  BEIIECTBEHHBIX uyuceld. [IpoOiieMbl XpaHeHHs
BEILIECTBEHHBIX 4YHUCEJ, CBA3aHHBIE C OrpPaHUYEHHEM KOJMYECTBA pa3psioB. BreimonHeHue
ornepanuii ¢ BEHIECTBEHHBIMM YHUCJIAMH, HAKOMJIEHUE OIIMOOK MpPU BHIYUCICHHSIX.

AJITOPUTMBI M IPOTPAMMHPOBAHHE

Omnpenenenrne BO3MOXKHBIX Pe3yJIbTATOB pabOThl MPOCTEHIINX aNrOpUTMOB YIpaBICHUS
UCTIOJHUTEISIMA W BBIUMCIUTEIBHBIX anroputMoB. OmpeneneHre WCXOIHBIX NAHHBIX, IPU
KOTOPBIX aJITOPUTM MOXKET AaTh TpeOyeMblil pe3yIbTarT.

Oranbl pemieHusi 3agad Ha KommbloTepe. MHCTpyMeHTanbHBIE CpelNcTBa: TPAHCISATOP,
OTJaa4YuK, NpoduIMpoBIIMK. KoMOwisnuss W UHTepnpeTauus MnporpamMm. BupryanbHble
MaIIVHBI.

WuTerpupoBanHas cpefa pa3paboTku. MeToasl OTHaAKH mporpamm. lcmosb3oBaHue
TpaccupoBOYHBIX Tabmui. OTnagounslii BeiBoA. [lomaroBoe BbImoMHEHHE MporpamMmbl. Todku
ocraHoBa. [IpocMOTp 3HaUEHUI NIEpEMEHHBIX.

S3bik mporpammupoBanus (Python, Java, C++, C#). Tunsl naHHbIX: LI€IIOYHCIIECHHBIE,
BEILECTBEHHbIE, CHMBOJIbHBIE, Joruueckue. BerBnenus. CnoxHbie ycinoBus. LIUKIbI € yClIOBUEM.
IMukibl Mo mepeMeHHoOW. B3anmo3aMeHsIeMOCTh pa3IMYHbIX BUJIOB LMKIOB. MIHBapuaHT LUKIIA.
CocraieHue IMKIIA C UCIOJIb30BAaHUEM 3apaHee ONpeAeIEHHOIO HHBapUaHTa LIUKJIIA.

HoxymenTupoBanue mnporpamm. Mcnonb3zoBanue komMeHTapueB. IloaroroBka omucanHus
MPOrpaMMbl U UHCTPYKLUHU JJIsl TTOJIb30BATEIS.

AnroputMbl 00paOOTKM HATypajbHBIX YHCEN, 3alMCaHHBIX B IO3MIIMOHHBIX CHCTEMax
CUHCIICHHsI: pa30WeHHe 3alliCH 4YWCia Ha OTAENbHBbIe WHUQPHl, HAXOXKIEHHE CYMMBI H
npou3BeieHus P, HAX0kKACHUE MaKCUMaJIbHOW (MUHUMAIbHON) HHU(PHL

Haxoxxnenue Bcex MpPOCTHIX 4YMcCed B 3aJaHHOM JuamnaszoHe. lIpeacTtaBieHue yucia B
BHUJIe Habopa MPOCTHIX COMHOXHUTENEH. ANTOPUTM OBICTPOrO BO3BEIEHHUS B CTEICHbD.

OOpaboTka MAaHHBIX, XpaHamwxcsa B @Qainax. TekcTtoBble U JBOMYHbIE (alIbI.
daiinoBbie nepemeHHble ((aiinoBrle ykazarenu). Utenue u3 Qaitna. 3anuces ¢aiin.

Pazbuenue 3amaun Ha noxzanauu. [lognporpammel (mpouenyps! U ¢yHkuun). Pexypeus.
PekypcuBHble 00bekThl ((paktansl). PexkypcuBHble npouenypbl u ¢yHkuuu. Vcmomb3oBaHue
CTEKa JJIsl OpraHU3aluy PEKYPCUBHBIX BbI30BOB.

Hcnonb3oBanue CTaHAApTHOM OMOMMOTEKM s3bIka mporpammupoBanus. [loakmroueHue
OMOIMOTEK MOANPOrpaMM CTOPOHHHMX Ipou3BoauTeNed. MOAYJIbHBIA MPUHLUI MOCTPOECHUS
IPOrpaMM.

YucnenHble MeToabl. TOUHOE M MPUOIMKEHHOE pElIeHUs 3aiadd. YWCIECHHBIC METOJbI
pelieHuss ypaBHEHHMiI: MeToa mepedopa, MeToJ MOJOBMHHOrO jeneHus. llpubmmxénnoe
BBIUMCJICHUE JUIMH KPUBBIX. Bpruncienue niomaneid Guryp ¢ momouipro YUCIEHHBIX METOJ0B
(MeToa MpSIMOYTOJILHUKOB, MeTo1 Tpanenuii). [Touck Mmakcumyma (MUHUMYMa) QYHKITUU OJTHOM
IIEPEMEHHON METO/I0OM IIOJIOBUHHOIO J1€JIEHUS.

OO6paboTka CUMBOJIBHBIX JAHHBIX. BcTpoeHHBbIe PYHKINU sI3bIKA MPOTPaMMUPOBAHUS IS
00pabOTKM CHMBOJIBHBIX CTPOK. AJTOPUTMBI OOPaOOTKM CHMBOJBHBIX CTPOK: MOJACYET
KOJIMYEeCcTBa TMOSBJIEHUI CHMBONAa B CTpPOKE, pa3OMeHHE CTPOKM Ha CJlIOBa MO MPOOEIbHBIM



CHMBOJIaM, TIOMCK MOJICTPOKH BHYTPH JaHHOM CTPOKH,3aMEHa HaWIEHHOW MOJCTPOKHU Ha JIPYTYIO
cTpoky. ['eHepanusi Bcex CJIOB B HEKOTOPOM aj(aBUTE, YIOBIETBOPSIOIIUX 3aJIaHHBIM
orpannueHusiM. [IpeoOpazoBaHue YHUCIAB CHMBOJIBHYIO CTPOKY M OOPaTHO.

MaccuBbl M TOCJEIOBATEIILHOCTH YHCEN. BbuuciieHne 000OMIEHHBIX XapaKTePUCTHK
AIIEMEHTOB MAaCCHBA WM YHUCIOBOW IOCIENOBATENbHOCTH (CYMMBI, TPOU3BEICHHUS, CPEIHETO
apu(MeTHIecKoro, MUHUMAIBHOTO M MaKCHUMAaJbHOT'O JJIEMEHTOB, KOJIWYECTBA JJIEMEHTOB,
YIOBJIETBOPSIIOIIUX 33JaHHOMY YCI0BHIO). JINHEWHBIN MOMCK 33JaHHOTO 3HAYEHUS B MACCUBE.

CopTupoBKa OJHOMEPHOr0 MaccuBa. IIpocTbie METOIbl COPTUPOBKU (METOH MY3BIphbKa,
MeTOoJ1 BbIOOpa, COpTHpOBKa BcTaBKaMu). COPTUPOBKA CIMSHUEM. BhICTpasi COpTHPOBKAa MacCHBa
(anroput™m QuickSort). JIBoMUHBIN TOKCK B OTCOPTUPOBAHHOM MAacCHBE.

JIBymepHBIE MacCHBBI (MaTpHIbl). AJNTOPUTMBI OOpaOOTKM JBYMEPHBIX MAaCCHBOB:
3arMoJHEHUE JBYMEPHOI'0 YHCJIOBOIO MAacCHBa IO 3aJaHHBIM TpaBWJIaM, IMOUCK DJIEMEHTa B
JBYMEPHOM MAacCCHBE, BBIYUCICHHE MaKCUMyMa (MUHUMYMa) U CyMMBI 3JIEMEHTOB JBYMEPHOIO
MacCuBa, MEPECTAHOBKA CTPOK U CTOJOIIOB JBYMEpPHOTO MaccuBa. Pazpabomka npocpamm 0is
peulenuss npocmuix 3a0ay aanusa OamHuiX (OYUCMKA OAHHBIX, KIACCUpuUKayus, aHamu3
OMKIOHEHUIL).

NudopmanuoHHbIe TEXHOJIOTUH

TekcToBblil nponeccop. PenaktupoBanue u popmaruponanue. I[IpoBepka opdorpaduu u
rpammaTiKu. CpesicTBa MOMCKa U aBTO3aMEHbI B TEKCTOBOM ITporeccope.icrnonb3oBaHue CTHIIEH.
CrpyKTyprupOoBaHHbIE TEKCTOBblE NOKyMeHTbl. CHOCKHU, oriaBieHue. KosnexktuBHas pabora c
JTOKyMeHTaMH. VHCTpYMEHTBI pelleH3uPOBaHMIB TEKCTOBBIX Mpoieccopax. O0IauyHble CEPBUCH.
JlenoBast mepenucka. Pedepar. IlpaBuia 1UMTHpOBaHUS HCTOYHUKOB H  O(QOpMIICHHS
o6ubmorpaduyeckux ccoliok. OpopmiieHne criucka JIUTepaTypbl. 3HAKOMCTBO ¢ KOMITbIOTEPHON
BEPCTKOM TeKkcTa. TexHHW4yeckue cpeacTBa BBojga Tekcra. Crenuaau3upoBaHHBIE CpENCTBA
pEIaKTHPOBAHUSIMATEMATUYECKUX TEKCTOB.

Ananu3 naHHbiXx. OCHOBHBIE 3aJ]aui aHAJIN3a JAHHBIX: IPOTHO3UPOBAHHE, KIacCUPHUKAIIHS,
KJlacTepu3alus, aHaiu3 oTkJIoHeHuH. [locnenoBaTenbHOCTh pelieHus 3aJad aHalu3a JaHHBIX:
cOOp MEepBUYHBIX JaHHBIX, OYHMCTKA M OIIEHKa KadecTBa JaHHBIX, BHIOOP /WM TOCTpOEHHE
MoOJIeN, TpeoOpa3oBaHUE MAHHBIX, BU3yalH3allMsl JAaHHBIX, WHTEPIpPETAlUsl  PE3yIbTaTOB.
[IporpaMMHBIE  Cpe€ACTBA M  HMHTEPHET-CEPBUCHI 11 00pabOTKU U MPEICTABIECHUS JaHHBIX.
bonbmme nanHble. ManmHHoe o0ydeHue. Mumennekmyanohvlii aHaiu3 OAHHbIX.

AHanmM3 JaHHBIX C IOMOLIBIO AJIEKTPOHHBIX TaOuul. BbluMcIeHHE CyMMBI, CpEIHEro
apudmMernueckoro, HauOoNbIIEro (HaUMEHBLIEr0) 3HA4YEHMsI Juana3oHa. BeruucieHue
KO3 HUIMEeHTa KOppeJsLuU IBYX psAnoB AaHHbIX. [locTpoeHue cronOyaThiX, TMHEHYATHIX U
KpyroBsIx auarpamm. IToctpoenue rpaduxoB ¢ynkuuil. [lonbop nuHuu TpeHaa, peueHue 3anad
IIPOTHO3UPOBAHMSL.

YucneHHoe pelleHHe ypaBHEHUH C IOMOLIbI0 Mmoadopa mapamerpa. OnTuMmuzanus Kak
IIOMCK HAWIy4dlllero peuleHusT B 3aJaHHbIX YycloBusX. lleneBas QyHKIuUs, OrpaHUYEHUS.
JlokanbHble W TI00aNbHBIA MMUHUMYMBbI IiefneBoi ¢(yHkiuu. PemeHue 3agauy onTUMH3aLUU C
IIOMOUIBIO 3JIEKTPOHHBIX TaOJIHLI.

11 KJIACC

Teopernyeckue 0CHOBbI HHPOPMATHKH
TeopeTnueckue MOAXONBI K OIEHKE KOMMYEeCTBA HH(OpPMAIHMH. 3aKOH aJIUTUBHOCTH
unpopmaruu. ®opmyna Xaprmu. Madopmarus u BepositHocTs. @opmyna [llerHoHa.
AnroputMmbl ckaTtust qaHHBIX. Anroput™ RLE. Anroputm Xaddmana. Anroputm LZW.
ANTOPUTMBI CXKATHS J@HHBIX C TIOTEPSMU. YMEHBIIEHHWE TIyOWHBI KOJUPOBAHUS IIBETA.



OcHoBHbI€ usen aaroput™moB cxkatust JPEG, MP3.

CxopocThb nepenayu JTAHHBIX. 3aBUCUMOCTh BpEMEHU nepegayu OT
nH(POPMAITMOHHOTO 00bEMA MAHHBIX U XapaKTEPUCTUK KaHaja CBs3H. [IpUYMHBI BOSHUKHOBEHUS
omuMOOK TpH mepenade naHHbX. Konupl, mo3Bossiiomue oO0HApYKUBATh M UCHPABIISTh OIIMOKH,
BO3HHUKAIOIIME MpU nepenade AaHHbIX. Paccrosnue Xsmmuura. KoaupoBaHue ¢ mOBTOpEHUEM
outoB. Kompl XsMMuHTA.

Cucrempl. KoMnoHeHThl cucTeMbl U UX B3aumoeiictBue. CHCTeMHBIN 3(QQeKT.
VYmpasnenne kak nHGopmarmonHsii mporecc. OOpaTHast CBs3b.

Monenu u  MoapenmupoBanue. llenmb  MopemupoBanus. CoOOTBETCTBHE  MOJENHU
MOJICTUPYyeMOMY OOBEKTY WJIH TMPOIeCcCy, Ieau MoneaupoBanus. dopmanuzanus MPUKIATHBIX
3a/1a4.

[IpencraBieHne pe3yabTaTOB MOJICTUPOBAHKMS B BHJE, YIOOHOM JJIsi BOCIPHUSTHUS
yenoBekoM. ['paduueckoe nmpencrapieHne JaHHBIX (CXeMbl, TaOIHIIbI, TpapUuKH).

I'padpl. OcHoBHBIe moOHATHSA. Bunel rpados. Omnucanue rpagoB ¢ MOMOUIBIO MaTPUI]
CMEXKHOCTH, BECOBBIX MAaTpHUL, CIHCKOB CMEXKHOCTU. PeleHue anropuTMHYECKHX 3ajad,
CBSI3aHHBIX C aHAJIM30M I'padoB (MOCTPOCHUE ONTUMAJIBHOTO IMYTH MEXAY BepuIMHamu rpada,
ONpeeNeHNEe KOJMYECTBA pPAa3jMYHBIX MyTe MEeXAy BEpIIMHAMH OpPUEHTUPOBAHHOTO
AIMKIINYECKOro Tpada).

Hepensi. bunapuoe nepeso. JlepeBnst moucka. CrocoObl 00xoxa aepesa. [IpencraBienue
apudMeTnuecKuX BBIpaKEHUN B BHAE AepeBa. JIMCKpeTHbIE HIPbl ABYX HUIPOKOB C TMOJHOM
uHpopmanueii. Iloctpoenue nepeBa mnepebopa BapHAHTOB, ONMCAaHUE CTPATETHH HUIPHI B
TaOMMYHON (hopMe. BBIMTPHINIHBIC U POUTPHIIIHEBIE TO3UIUH. BHIUTPBINIHBIE CTPATErHH.

CpencTtBa  UCKYCCTBEHHOro — uHTeUiekTa.  CepBUCHl ~ MAallMHHOTO  MEpeBoJa U
pacrnio3HaBaHusl YCTHOH peun. KOrHUTUBHBIE CepBUCHL. MIeHTH)HUKALUS U TTOMCK U300 paskCHHUIH,
pacriosHaBanue i, CamooOydaromuecss cucTeMbl. VICKYCCTBEHHBI  HMHTEIUIEKT B
KOMITBIOTEPHBIX UTpax. VM cronp30BaHHE METOJ0B MCKYCCTBEHHOTO WHTEJUICKTA B O0yUYarOIIUX
cuctemax. Mcmonip30BaHne METOIOB HCKYCCTBEHHOTO MHTEIJICKTa B poboToTexHHKe. HTepHET
Bemel. [lepcnekTrBbI pa3BUTHSI KOMIIBIOTEPHBIX MHTEJIEKTYaJIbHbIX cucTeM. HellpoHHbIe ceTh.

AJITOPUTMBI M IPOTPaMMHPOBaHHE

dopmanuzanus NOHATHSA anroputMa. MammHa ThIOpHHra Kak yHHMBEpCAJIbHAs MOJEIb
Beruucienuid. Tesuc U€pua—Trropunra. Mawuna Ilocma. Hopmanehvie ancopugpmswr Mapkosa.
Aneopummuvecku  Hepaspewiumvle — 3a0auu.  3aoaua  ocmanosa.  Heeosmooicnocmo
ABMOMAMUYECKol OMAAOKU NPOSPAMM.

OrneHka CIIOKHOCTH BblYMCcIeHHI. Bpems paGoTbl 1 00BEM HCHOIB3yeMOW MaMATH, UX
3aBUCUMOCTh OT pa3Mepa HCXOAHBIX JaHHbIX. OIlleHKa aCUMIITOTHYECKON CJIO0XKHOCTH
aJIrOpUTMOB. AJITOPUTMBI MOJMHOMHANBHON cioxHocTU. Ilepebopubie anroputmsbl. Ilpumepsl
pa3IMYHBIX AJITOPUTM OB PELLIEHUS OJTHON 3a/1a4H, KOTOPbIE UMEIOT PAa3JINYHYIOCI0KHOCTb.

[Touck mnpocTeIX YMcen B 3aJaHHOM [JMAala30HE C IOMOIIbIO AJTOPUTMA «PEUIETO
DpaTtocdeHay.

MHoropa3psiHbIe [[eTble YUCIIa, 3a0a91 JJIIMHHONW apu(METUKH.

CrnoBapu (accolaTUBHBIE MacCCHBBI, 0TOOpaxeHus ). Xom-tadmuiel. [Toctpoenue
an(aBUTHO-4YAaCTOTHOTr' O CJIOBAPS JJIsl 3a/1aHHOTO TEKCTA.

Ananuz mexkcma Ha ecmecmeeHHOM sA3blKe. BvloeneHue nociedosamenbHOCmelno
wabnony. Pecynapnuvie svipasxcenus. Yacmommwiii anamus.

Creku. Ananu3 MPaBUJIBHOCTH CKOOOYHOTO BBIpaKEHUS.

BrruncnenneapugMeTHuecKoro BeIpaXkeHus, 3alMCaHHOr0 B MOCTPUKCHON
¢dopme. Ouepenu. Mcronb3oBanue ouepeau A5l BpeMEHHOT 0 XpaHeHus TaHHbIX. Cesa3Hble



CNUCKU. Peaﬂuaauuﬂ cmeka u ouepedu C NOMOUIbIO CBA3HbIX CNUCKOE.

Anroputmbl Ha rpadax. IlocTpoeHrne MHUHUMAIBHOIO OCTOBHOI'O JI€PEBAa B3BEIICHHOT O
CBSI3HOTO HeopueHTHpoBaHHOro rpada. 00xo0 epaga 6 enyouny. Ob6x00  epagha 8
WUPUHY. Kosmuecto Pa3IUYHBIX nyTei MEX]y BEpIIMHAMH OPUEHTHUPOBAHHOTO
anuKIM4deckoro rpada. Anroput™ JeUkcTpol. Areopumm Drotioa—Yopwaniia.

JepeBbs. Peanusamus gepeBa ¢ MOMOIIbIO CCBIIOYHBIX CTPYKTYp. J{BomuHbIe (OMHapHbBIE)
nepesbs. [locTpoeHue aepeBa sl 3alaHHOTO apU(PMETUUYECKOrOo BbIpakeHUs. PekypcuBHBIE
anropuT™Mbl 00xo/a fepeBa. Vcrnonb3oBaHue cTeka U ouepenu A 00xoaa gepena.

Jlunamuueckoe MporpaMMUpOBaHHE KakK METOA pelIeHHs 3aJad C COXpaHEHUEM
MPOMEXKYTOYHBIX  pe3yjibTaToB.  3ajadyd, pelaeMble C  I[OMOIIBI0  JUHAMHYECKOT O
MPOrpaMMHUPOBAHUS: BBIYUCIEHUE PEKYPCUBHBIX (QYHKIHM, MOACYET KOJIMYECTBA BapUAHTOB,
3aJ1a4¥ ONTUMM3ALIH.

[Tonarue 00 00BbEKTHO-OPUEHTUPOBAHHOM MIPOrpaMMHUPOBAHUH. OOBeKTh 1
kiaccel. CBoiicTBa M MeToabl 00beKTOB. OOBEKTHO-OPHMEHTUPOBaHHBIM aHayiu3. Pa3zpaboTka
IIporpaMM Ha OCHOBE OOBEKTHO-OPMEHTHPOBAHHOIO mnoaxona. MHkancymnsuus, HaclegoBaHUE,
OIUMOp(HU3M.

Cpenbl ObicTpoil pa3paboTku nporpamm. IlpoexktupoBanue uHTepdeiica moiap30BaTeNs.
Vcrionb30BaHUE FOTOBBIX YIPABJISEMBIX 3JIEMEHTOB I TOCTpOeHUsIMHTEpdeiica.

O0630p sA3bIKOB NporpaMmupoBanus. IIoHsATHE 0 MapagurMax MporpaMMUPOBAHUS.
H3yuenue 6mopoeo sA3bika NpocpamMmuposanus.

NudopmanuoHHbIE TEXHOJIOTUH

OTanbl  KOMIBIOTEPHO-MAaTEMAaTHYECKOr0  MOJCIMPOBAHMS:  IOCTAHOBKA  3aJlayH,
pa3paboTka MOJENH, TECTUPOBAHNUE MOJIENH, KOMIIBIOTEPHBIN AKCIIEPUMEHT, aHAIHU3 PE3YyIbTaTOB

MO/IEJIM POBAHUSI.
JuckpeTn3anus npu MaTeEMaTHYECKOM MOJIEJIMPOBAHUN HETIPEPBIBHBIX MPOLIECCOB.
MopnenupoBaHue JIBUKEHUS. MopnenupoBaHue OMOJIOTrUYECKUX

cucteM.MaTemMaTH4eCKre MOJIETH B SKOHOMUKE. BhraucimTensHbie
AKCIIEPUMEHTHI ¢ MOJesIMU.OOpaboTKa Pe3yIbTaTOB dKCIIEPUMEHTa. MeTo 1 HauMEHBITHX
kBagpaToB. OIEHKA YUCIOBBIX MapamMeTpOB MOACIUPYEMBIX OOBEKTOB M IPOILIECCOB.
BoccranoBnenue

3aBUCUMOCTEH 1O pe3yJibTaTaM IKCIIEPUMEHTA.

BepostHocTHBIe Moxenu. Metogsl MonTe-Kapno. MmutannoHHOE MOAEIHPOBAaHHUE.
CucremMbl MacCOBOT0 00 CITYKHBaHUSI.

Tabnuunbple (pensMOHHBIC) 0a3bl JaHHBIX. TabiMia — TpencTaBiieHUE CBEACHHH 00
OAHOTHUITHBIX oOBbekTax. Ilone, 3amuch. Kmrou tabaumel. Pabora ¢ rotoBoi 0a3oi JaHHBIX.
3anonHeHue 6a3pl naHHBIX. [lonck, copTupoBka U QUIbTpALUs AAHHBIX. 3aIIPOCHl Ha BBIOOPKY
JaHHBIX. 3ampochl C TMapaMeTpaMmu. Bpluucisembple MOJSAB 3aMpocax.

Mmuorotabmuynsie 0a3pl AaHHBIX. THIBI CBA3ed Mexay TaOmunamu. BHEmHUN KITrodY.
[enoctHOCTH 6a3bl JAHHBIX. 3aMPOCH K MHOTOTA0JIMYHBIM 0a3aM J1aHHBIX.

OcHogHble npuHyunsvl Hopmanusayuu 0a3 OauHvix. A3vik ynpaenenus oaunvimu SQL.
Co3z0anue npocmoix 3anpocos Ha sazvike SOL Ha 6b100pKy 0aHHbIX U3 0OHOU MAOIUYDL.

Hepenayuonnvie 6azvl 0annvix. Kcnepmmuule cucmemvl

WNuteprer-npunoxenus. [IoraTne o cepBepHON M KIMEHTCKON 4acTsaX caiTa. TexHoJsorus
KJIMEHT — cepBep», €€ JocTonHCcTBA M HenocTaTKu. OCHOBHI si3bika HTML u kackagHbIx TaOmHIL
cruneit (CSS). Cuenapun Ha si3bike JavaScript. @opMbl Ha BeO- CTpaHUILE.

Pasmenenne BeO-caiiToB. Ycnyra XocTHHTa. 3arpy3ka (aiiaoB Ha CaiT.

BBoa n3o0pakeHui ¢ MCHOJIB30BAaHUEM pA3JIMYHBIX HU(POBBIX YCTPOMCTB (LU(POBBIX
¢oToanmapaToB U MHUKPOCKOIIOB, BHAECOKaMep, CKaHEPOB U APYrux ycTpoiictB). ['paduueckuii
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penaktop. Pazpemenne. Kagpuposanue. Mcnpasnenne nepcnektusbl. [ 'nucrorpamma. Koppekuus
ypOBHei, Koppekius neera. OOeciBeunBaHHe MBETHbIX H300paxkeHuid. Perymbs. Pabota c
obnactaMu. OUIBTPHI.

Mmuorocnoiinbie u3o0paxkenusi. TekctoBble cion. Macka cnos. Kananel. CoxpaHeHwue
BbIZICICHHOW oOmactu. IloaroroBka wiumOCTpanuii i BeO-CaiTOB. AHHUMHPOBaHHBIC
1300pakeHHUs.

BektopHas rpaduka. IlpumutuBbl. l3MeHeHue mopsiika 3JIeMEHTOB. BripaBHHBaHUE,
pacnpenenenue. ['pynnuposka. Kpusble. @opmaTel BEKTOPHBIX PUCYHKOB. Mcmosb3oBaHue
KOHTYpOB. BekTopu3anus pacTpoBbIX H300paKeHUH.

[IpyHIMIIBI TOCTPOEHUS M PENAKTHUPOBAHUS TPEXMEPHBIX Mozened. CerodHble MOJEINu.
Martepuanisl. MoaenupoBaHue HCTOYHUKOB ocBellleHus. Kamepsl. AnautuBHbIe TexHONOruu (3D-
npuHTeEpsl). [IoHATHE O BUPTYanbHOM peaJbHOCTH U JOMOJIHEHHOH peasbHOCTH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
IO UH®OPMATHUKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JINYHOCTHBIE pe3yJBTaThl OTPAXAIOT TOTOBHOCTH M  CIIOCOOHOCTh OOYy4YarOUIMXCS
PYKOBOJACTBOBAaTbCA  CPOPMHUPOBAHHOW  BHYTPEHHEW  MO3MLMENH  JIMYHOCTH, CHUCTEMOMU
LIEHHOCTHBIX ~ OpPMEHTAlMi, MO3UTHUBHBIX BHYTPEHHHUX YOEKIEHUI, COOTBETCTBYIOIIUX
TPaJAWLIMOHHBIM I[IEHHOCTSIM POCCHHCKOrO0  OOINECTBa, PAaCIIMpPEHHE >XU3HEHHOTO OMbITa U
OIBITA JEATENBHOCTH B IIPOLlECCe pealu3ali CpeICTBAMU Y4eOHOro MpeAMeTa OCHOBHBIX
HaIpaBJICHUI BOCIUTATENBHON NEATEIbHOCTH.

1) rpaxnanckoro BocnuTanus:

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX TIpaB W O0S3aHHOCTEW, YyBa)KEHHE 3aKOHA W
IpaBOIOPsAKA, COOJIIOJCHUE OCHOBOIMOJIATAIOIIMX HOPM  HMH(GOPMALMOHHOIO IpaBa |
nH(OPMAITMOHHON 0€30MaCHOCTH

TOTOBHOCTh IPOTHBOCTOSITh HMIEOJOTHH JKCTPEMH3Ma, HallMOHAIM3Ma, KCeHO(oOuH,
JTUCKPUMUHAIIMK TI0 COLMAJbHBIM, PEIMTHO3HBIM, PACOBBIM, HAIMOHAJIBHBIM IPU3HAKAM B
BUPTYaJbHOM MPOCTPAHCTBE;

2) NaTpHOTHYECKOT0 BOCTIMTAHMS:

[ICHHOCTHOC OTHOILICHHE K HCTOPHYCCKOMY HACICOHWIO, JOCTIKCHWsM  Poccuu B
HayKe, HCKYCCTBE, TEXHOJIOIHSX, MOHMMAaHWE 3HAYCHUS MHPOPMATHKH KAaK HAYKU B KHU3HH
COBPEMEHHOI'0 00LIECTBa;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:
c(OpPMUPOBAHHOCT, HPABCTBEHHOIO CO3HAHMS, 3TUYECKOTO IIOBEAEHMS; CIHOCOOHOCTH
OLICHUBATh CHTYAllMI0 M NPUHMMATh OCO3HAHHBIE PELICHHMS,

OpPUEHTUPYSCH Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YMCJIe B ceTH MHTepHeT;

4) scTeTnyeckoro BOCIUTAHUS:

3CTETHYECKOE OTHOLIEHHE K MHpPY, BKIIOYas SCTETUKY HAYYHOrO M TEXHHYECKOro
TBOPUYECTBA;

CHOCOOHOCTh BOCIIPHHMMAThL PA3IM4HbIE BUIBI MCKYCCTBA, B TOM YHCJIE OCHOBAHHOTO HA
HICTIOJTb30BAHMH HH(OPMAIMOHHBIX TEXHOIOTHii;

5) ¢pusnueckoro BocnuTanus:

c(OpPMUPOBAHHOCTH ~ 30POBOFO M 0GE30NACHOr0 00pa3a JKH3HH, OTBETCTBEHHOIO
OTHOIIEHHS K CBOEMY 3J0POBBIO, B TOM 4YHCIIE 33 CUET cobOmozeHus TpeGoBaHmil Ge3omacHoit
9KCIUTyaTAIUH CPEICTB HH()OPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA,

6) TpynoBoro BocnuTanus:

TOTOBHOCTh K AKTUBHOH JICATEIIBHOCTH TEXHOJIOTMYECKON U COIMAILHON HAIIPABJICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATH, IUIAHUPOBATh U CAMOCTOSITEIIEHO BBIIIOJHATH TAKYIO JIEATEITBHOCTD;

HUHTEPEC K chepam npodeccrnoHanbHOU JeATEeILHOCTH, CBSI3aHHBIM C
WH()OPMATHKOM, MPOrpaMMHPOBAaHUEM U WH()OPMAIIMOHHBIMU TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha
JOCTI)KCHHUSX HAyKW MH(OOPMATHKH M HAYYHO-TEXHUYECKOT'O MIPOrpecca, yMEHHE COBEpIIaTh
OCO3HAaHHBIK  BbIOOp  Oyaymeld  mpodecCHU U peaim30BbIBATH COOCTBEHHBIC KU3HEHHBIC
TIJTaHBI;



TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO M CaMOOOpPa30BAHHUIO HA MPOTSHKCHHHM BCEH
JKHU3HU,

7) 3K0/10rMUeCKOro BOCIIMTAHMS:
OCO3HAHUE IJ100AJIbHOTO XapakTepa KOJOTMYECKUX MPOoOJIeM U IMyTel UX pelleHus, B TOM
qucie ¢ y4€ToM BO3MOXKHOCTEH NH()OPMALIMOHHO-KOMM YHUKAI[MOHHBIX TEXHOJIOIHiA;

8) nennocrn nayunoro noznanus:

c(OPMHUPOBAHHOCTE ~MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
Pa3sBUTHS HAYKH, JOCTUKEHUSM HAy4HO-TEXHUUYECKOTO Iporpecca H 00IeCTBEHHOM TPAKTUKM, 32
CuéT TIOHMMaHHS pONMM MHGMOPMALMOHHBIX PECypcoB, HH(GOPMAIMOHHBIX IIPOLECCOB |
UH(POPMALMOHHBIX TEXHOJIOTUH B ycloBUAX HU(POBOH TpaHchoOpMaMU MHOTUX chep KU3HH
COBPEMEHHOI0 O0IIEeCTBA;

OCO3HAHHWE I[EHHOCTH HAYYHOH JeATeNbHOCTH, TOTOBHOCTh OCYIIECTBIATH NPOEKTHYIO H
HCCIIEI0BATENbCKYIO IeSTeNbHOCTh HHMBHIYaIbHO U B TPYIIIIE.

9) 5MoOUMOHANLHBI HHTEJIEKT, IPEATIONAraAOIHMi CHOPMUPOBAHHOCTD: CAMODETYJIMPOBAHHS,
BKJIIOYAIOLIETO CaMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IOBEACHUE, CIOCOOHOCTh aJalTUPOBATHCS K HMOLMOHAIBHBIM
U3MEHEHUSM U MPOSIBISITh THOKOCTh, ObITh OTKPHITHIM HOBOMY;
BHYTPCHHEM MOTHMBAllMM, BKIIOYAKOWIEH  CTPEMJICHHME K  JOCTHKEHUIO  LEIHH
ycrexy, ONTHMHU3M, HHAIIMATUBHOCTb, YMEHHE 1€ CTBOBATH, HCXO/s U3 CBOUX BO3MOXKHOCTEH;
HMIMATHUH, BKJIIOYAIOIIEH CIOCOOHOCTh MOHMUMATh 3MOIMOHAIBHOE COCTOSIHUE JIPYIHX,
YUUTBIBATh €r0 IPU  OCYLIECTBJIEHUUM KOMMYHHKAIMHM, CIOCOOHOCTb K COYYBCTBHIO U
COIIEPEKUBAHUIO;
COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH  BBICTPaWBaTh  OTHOILIEHMS C
JAPYTUMH JFOIbMH, 3a00TUTHCS, TPOSBIATH HHTEPEC U pa3peraTh KOH(QIUKTHL.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynprate m3ydeHus mHGOPMATHKH HAa YPOBHE CPEIHErO OOIIEro oOpa3oBaHUS Yy
oOyuaromierocst OyayT cGOpPMHpPOBAHBI METANpPEAMETHBIE pE3yIbTAaThl, OTPaXCHHBIE B
YHUBCPCAJIbHBIX yLIe6HBIX ﬂeﬁCTBHHX, da UMCHHO — IMO3HABATCJIbHBIC YHHUBCPCAJIBbHBIC

yLIe6HI)Ie )]eflCTBI/ISI, KOMMYHHUKAaTUBHBIC YHUBCPCAJIbHBIC yqeGH},Ie
HCﬁCTBHH,pCFy.H?ITHBHLI@ YHUBCPCAJIbHLIC y‘-IC6HBIe HCﬁCTBH?[, COBMCECTHas
ACATCIBbHOCTD.

IMo3HaBaTeIbHBIE YHMBEpPCAJIbHbIE yueOHbIe JelicTBUS
ba3oBble jornyeckue JeMcTBUA:
CaMOCTOSITENILHO (OPMYJIUPOBATh U AKTyaJIM3UPOBATH MPOOJIEMY, pacCMaTpHBAThEE
BCECTOPOHHE;
yCTaHABIIUBATh CYIIECTBEHHBIN NpU3HAK  HWJIM  OCHOBAaHHS IS
CpaBHEHM S, KJIaCCU (PUKALIMKM ¥ 0000 IIECHNST;
OIPEEIIATh 1SN e TSIIbHOCTH, 3a/1aBaTh [TAPAMETPhl U KPUTEPUHU UX JTOCTHIKCHUS;
BBISIBJIATH 3aKOHOMEPHOCTH U IIPOTHBOPEUYHS B PACCMATPUBAEMBIX SIBJICHUSAX
pa3pabaThiBaTh IUTAH  pemieHus  mpoldlieMbl ¢ y4€TOM  aHaJM3a
AMEIOIIN X CS
MaTepuaIbHBIX 1 HEMATEPHAILHBIX PECYPCOB;
BHOCHUTH KOPPEKTUBHI B JEATCIbHOCTD, OIICHUBATH COOTBETCTBUE PE3Y/IbTaTOBIICIISAM,
OILICHUBATh PUCKH IMOCIICICTBHUI JCSITCIBHOCTH;



KOOPJAMHUPOBATh U BBHIMOJHATh PabOTy B YCIOBHSIX pPEaJbHOr0, BHPTYaJIbHOTOU
KOMOMHUPOBAHHOTO B3aMMO/IEH CTBUS,
pa3BUBATh KPEATHBHOE MBILUICHUE MIPU PEIICHUH KU3HEHHBIX TPoOIIeM.

Ba3oBLle ucciaeaoBarejbCcKue JeiiCTBHA:

BJIQJICTh HABBIKAMHU y4eOHO-MCCIIEIOBATENLCKOM M MPOEKTHOW N1eATEeIbHOCTH, HaBbIKAMU
paspenieHust mpo0eM, CIOCOOHOCTBI0O M TOTOBHOCTBHIO K CaMOCTOSITEIIBHOMY MTOMCKY METO/IOB
pelIeHHs TPAKTHYECKUX 3a7a4, IPUMEHEHUIO Pa3InYHbIX METOAO0B MTO3HAHUS,

OCYIIECTBJISATh PA3JMYHbIE BHUABI JEATCIBHOCTH IO TOJYyYEHHUI0O HOBOTO 3HAHUS, €ro
WHTEpIpEeTaluy, MPEeoOPa30BaHUI0 M NMPUMEHEHHIO B Pa3NUYHBIX YUEOHBIX CHUTYaIUsX,B TOM
YUCJIE TIPH CO3/IaHUH YUEOHBIX U COIIMATBHBIX MPOCKTOB;

(GbopMUPOBATh HAYYHBIA THUIT MBIILJICHUS, BIAJETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUCBBIMU
MOHATUSAMHU U METO/IaMH;

CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a/Jaud B OOpa30BATEIbHOU JAESATEIBHOCTU U
KU3HEHHBIX CUTYaILHIX;

BBISIBJIATh TPUYMHHO-CJIEICTBEHHBbIE CBSI3M U AaKTyallM3UpOBaTh 3aJady, BBIIBUTaTh
TUIOTe3y e€ pelIeHns, HaX0JUTh apryMEHTHI JIJIs 0Ka3aTelIbCTBAa CBOMX YTBEP)KIEHUIl, 3a1aBaTh
napaMeTpbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH MOJYYEHHBIE B XOJ€ PELICHH 3aauu Pe3yIbTaThl, KPUTHUECKHU OI[CHUBATh
UX JJOCTOBEPHOCTH, MPOrHO3MPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLICHKY HOBBIM CHUTYyallUsiM, OLIGHUBATh MPUOOPETEHHBIM OMBIT; OCYIIECTBIIATH

I[EJICHAPABIICHHBII ITOMCK NTEPEHOCa CPENICTB M CIOCOOOB JIEHCTBHS
B IPO(h€CCHOHAILHYIO CPEIY;

yMETh TIEPEHOCHUTHh 3HAHWUA B T[IO3HABATEIBHYID H  MPAKTHUYECKyl0  obJsactu
KU3ZHENICATEILHOCTH;

yYMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIABUI'aTb HOBBLIC HJACH, IIpCAjaraTb OPUIMHAJbHBIC IIOAXOAbl KW PCIICHUS, CTABHUTbH
HpO6JIeMbI H 3aa4u, JOIYCKAOIKUEC aJIbTCPHATHUBHLIC PCIICHUA.

Padora ¢ undopmanmeii:

BJIAACTh HAaBBIKAMU MOJIYUCHHUA I/IH(I)OpMaI_II/II/I nu3 HCTOYHUKOB pa3HBIX  THUIIOB,
CaMOCTOATCIIBHO OCYHICCTBJIATL IMOUCK, aHAJHU3, CUCTCMATU3aAllUI0O W  HHTCPIPETAHUIO
nH(pOpPMaIIUU Pa3INYHBIX BUJIOB U ()OPM MPEACTABICHUS;

co3/1aBaTh TEKCThl B pa3jM4yHBIX (popMaTax ¢ yuy€TOM Ha3Hauy€HUs HHGOpPMALUUU
LENIEBOM ayAUTOPUH, BBIOMpAsi ONTUMANIbHYIO (hOpMY MpeACTaBICHUS U BU3yaIu3alii;0LeHUBATh
AOCTOBCPHOCTD, JICTUTUMHOCTbD I/IH(I)OpMaI_II/II/I, ee COOTBECTCTBHUC

IIPaBOBBIM U MOPaJbHO-ITUYECKUM HOpMaM;
UCMOJB30BaTh CpeACTBa HMH(POPMAIIMOHHBIX MW KOMMYHHUKAIIMOHHBIX TEXHOJOTHHA B
pelieHun KOT'HUTUBHBIX, KOMMYHUKATHBHBIX u OpraHU3alMOHHBIX 3a1a4 ¢
co0II0IeHUEM TpeOoBaHU 3PrOHOMHUKH, TEeXHUKH 0e30MmacHoCTH, TUTHEHBL,
pecypcocOepexenus, MPaBoOBbIX U 3TUUECKUX HOPM, HOPM WH(OPMAIIMOHHOW 0€30MacHOCTH;
BIIAJCTh HABBIKAMHM pACloO3HAaBaHUS W 3amUThl  WHOpManuu, HHPOPMAIUMOHHON
0€30I1acCHOCTH JTMYHOCTH.

KoMMyHHKAaTHBHBIE YHHBeEpCalbHbIe y4eOHbIE [elicTBUA
OO0menne:

OCYIIECTBIISATh KOMMYHUKAIIUU BO BCEX Cepax *KU3HU;

pacro3HaBaTh HeBepOalbHbIE CpeACTBa OOIICHMS, MOHUMAaTh 3HAYEHHE COLMAJIBbHBIX
3HAKOB, PACMO3HABAThH MPEANOCHUIKH KOH(DIUKTHBIX CUTYallui U cMSTr4aThKOH(IUKTHL;



BJIQJIETh PA3JIMYHBIMU CIOCOOaMU OOIIEHUS M B3aUMOJICHCTBUS, apI'yMEHTHPOBAHHO BECTU
JIMAJIOT, YMETh CMTYaTh KOH(IUKTHBIE CUTYallUH;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOKO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM SI3bIKOBBIXCPE/CTB.

CoBMecTHasI 1eATeIbHOCTD:

MOHUMATh U UCIOIb30BaTh IPEUMYILECTBA KOMaHAHON U HHIUBUIYaJIbHON paObOThI;

BBIOMpPATh TEMATUKY W METOABI COBMECTHBIX NEHCTBHH ¢ y4€TOM OOLIMX HHTEPECOB U
BO3MOXKHOCTEH KayKJ0r0 4JICHA KOJUIEKTUBA;

IIPUHUMATh LEJIM COBMECTHOW JEATENbHOCTU, OPraHU30BBIBATH M KOOPAMHHMPOBATH
JEICTBUS MO UX JOCTHKEHHUIO: COCTABIIATh IUIAH JAEHCTBUH, PACHPEAEIATh POIU C Y4ETOM MHEHUN
YYaCTHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHOH pabOTHI;

OLIEHMBATh KayeCTBO CBOETO BKJA/Ja M Ka)JOro y4YaCTHHKA KOMAaHJbl B OOIIMH pe3yibTat
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeajiaraTb HOBBIE NMPOEKTHI, OLEHUBATh HAEH C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKON 3HAYUMOCTH;

OCYHICCTBJIATL MO3UTUBHOC CTPATCTUYCCKOC TIMOBCACHHWE B PA3JIMUHBIX CUTyallUgX,
MMPpOABJIATHL TBOPUCCTBO U B006pa)KCHI/I€, OBITH WHHUIUATUBHBIM.

PerynsiTuBHble yHHBepcajibHble y4eOHbIe [1eiicTBUSA
Camoopranuzamnus:

CaMOCTOSITENIFHO OCYHIIECTBIISATh MO3HABATENbHYIO NEATENbHOCTb, BBISBISATH MPOOIEMBI,
CTaBUTh H (HOpPMYIMpPOBaTh COOCTBEHHBIE 3a7aud B OOpa30BaTEIbHOW MAEATEIBHOCTH U
YKU3HEHHbIX CUTYalUsX;

CaMOCTOSITEIIbHO COCTABJISITh IIJIAH PEIICHUs TPOOJIEMBbI C YIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOY TCHUH;

JIaBaTh OLICHKY HOBBIM CUTYyalUsIM;

pacIIUpsITh paMKH y4€OHOI0 IPEAMETa Ha OCHOBE JIMYHBIX MIPEAIOYTEHUI;

JienaTh OCO3HAaHHBIM BBIOOpP, AapryMeHTUpoBaTh €ro, OpaTb OTBETCTBEHHOCTbH 3a
pelieHue;

OLIEHUBAThH PUOOPETEHHBII OMBIT;

CIIocoOCTBOBATh (HOPMUPOBAHHIO U TPOSBIICHHIO IIMPOKOH SPYAULIUU B Pa3HBIX O0JIACTIX
3HAHMM, TOCTOSIHHO TIOBBIIIATH CBOIl 00pa30BaTENbHBINA U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTpPOJIb:

JlaBaTh OLIEHKY HOBBIM CHTyallUsiM, BHOCUTb KOPPEKTHUBBI B J€ATEIbHOCTb, OLICHUBAThH
COOTBETCTBHE PE3YJIbTATOB LEJISIM;

BJIa/IETh HABbIKAMU [103HABATEIbHON Pe(UIEKCUM KaK OCO3HAHUS COBEPILIAEMBIXIEHCTBUH U
MBICJIUTENIBHBIX IPOLIECCOB, UX PE3yJIbTATOB U OCHOBAHMH, UCIOJIB30BaTh NpUEMBI peduiekcuu
JUISL OLIEHKHU CUTYalluu, BEIOOpA BEPHOTO PELICHHUS;

OLIEHMBATh PUCKU U CBOEBPEMEHHO NMPUHMMATh PELIEHHs MO UX CHUKEHUIO; INPUHUMATh

MOTHUBBI M apI'yMEHTBI PYTUX IIPU aHATIN3€ PE3YIIbTATOB AESITEIbHOCTH.

IIpunsiTus ce0s U APyrux:
IPUHUMATH ce0sl, IOHMUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;
IIPUHUMATh MOTUBBI U ApIyMEHTHI APYTHX IIPY AaHAJIN3€E PE3YJIbTAaTOB A TEIbHOCTH;
HpU3HABaTh CBOE MPABO U MIPABO IPYI'HX HA OIIUOKY;

pa3BuUBaThH CIIOCOOHOCThL ITOHUMATh MHUpP C TO3ULUU APYTOIro YEIOBCKA.

HNPEJMETHBIE PE3YJIBTATBI

B npouecce usyuenus kypca uHbopMaTiuku yriayonénHoro ypoBHs B 10 kJjacce



o0yyarommMucs Oy1yT JOCTUTHYTHI CIEYIOIINE IPEIMETHbIE PE3YIbTAThI:

BJIAJICHUE TPEACTaBICHUSAMH O pOJM MH(OPMAlMM M CBA3aHHBIX C HEW MpoLEeccoB B
MpUpOJIe, TEXHUKE U OOILIECTBE, MOHATUAMHU «UH(POPMALU», «UH(POPMALMOHHBIA MPOLIECCY,
«CUCTEMA», «KOMIIOHEHTBI CHCTEMBI», «CHUCTEMHBIN 3 dexT»,

«H(POPMALIMOHHAS CHCTEMa», «CUCTEMA YIIPABICHU;

BJIaJICHUE METoJaMU Ioucka HMHpopManuu B ceTd VHTepHET, yMeHHEe KpPUTHUECKH

OLIEHUBATh UH(OPMAIUIO, TOJIYYEHHYIO U3 ceTH MHTepHeT;

YMEHHUE XapaKTepu30BaTh OOJbIIME JaHHBIC, MPUBOAUTH HPHUMEPbl HCTOUYHUKOB HX
MOJyYeHUs] M HaIpaBJICHUS HCIOJb30BaHUS, YMEHHUE KilaccU(UUIMPOBATH OCHOBHBIE 3a/ayu
aHanM3a JaHHBIX (IPOTHO3MpOBaHME, KIacCH(PUKAIMA, KIacTepu3allus, aHaJIU3 OTKJIOHEHUH),
MIOHMMATh IOCJIEOBATEIbHOCTh PEIICHUS 3a/ad aHaJlu3a JaHHBIX: COOp MEPBUYHBIX JIAHHBIX,
OYHCTKAa W OIleHKa KadecTBa JaHHBIX, BBHIOOp W/WIM TOCTpPOEHHE MOENH, NMpeoOdpa3oBaHHE
JaHHBIX, BU3YyaIU3allHsl TaHHBIX, HHTEpIpeTalus pe3yabTaToB;

IIOHMMAaHHUE OCHOBHBIX IIPUHILIMIIOB YCTPOMCTBA U (PYHKLHOHUPOBAHUS COBPEMEHHBIX
CTallMOHAPHBIX U MOOUJILHBIX KOMITBIOTEPOB, TEHICHIINI pa3BUTHSI KOMITBIOTEPHBIX TEXHOJIOTUI;

BJIaJICHUE HaBbIKaMU pabOTHl C ONEpPallMOHHBIMU CHCTEMaMH, OCHOBHBIMU BHJIaMU
IIPOrpaMMHOr0 OOecTeueHus A pellieHusl yu4eOHbIX 3a/1a4 110 BbIOpaHHON CIIeuair3alny;

HaJIMYue MPEICTaBICHUNH O KOMIIBIOTEPHBIX CETSIX U MX pPOJIM B COBPEMEHHOM MHDE, O
0a30BbIX MPUHLHUIIAX OPraHU3alUu U (YHKLHOHUPOBAHUSA KOMIBIOTEPHBIX ceTeil,00 001mux
MPUHLIMIIAX Pa3pabOTKU U (PYHKLIMOHUPOBAHUS UHTEPHET-IIPUIOKECHUIN;

MOHMMaHue yrpo3 HH(pOpMAIMOHHONW Oe30MacHOCTH, UCIOJIb30BAaHUE METO/OB U
CPEACTB IPOTUBOJIEUCTBUS 3TUM YIpo3aM, COOJII0IeHHEe Mep 0€30MacHOCTH, MPEA0TBPAIIAIOIINX
HE3aKOHHOE PacpoCTpaHEHUE MEPCOHATBHBIX JaHHBIX, COOMIOICHNE TPEeOOBAaHWW  TEXHUKHU
0e30macHOCTM WM THUTHEHBI M[pH  paboTe ¢ KOMIBIOTEpAMH U JPYTUMH KOMIIOHEHTAMH
nu(pOBOro OKPYXKEHHUs, MOHMMAaHHE TIPABOBBIX OCHOB HCIOJIb30BAHMUSI KOMIBIOTEPHBIX
nporpamm, 0a3 JAaHHBIX U PabOTHIB ceTu HTEpHET;

MOHWMAaHWE OCHOBHBIX TPUHIIMIIOB JHCKPETU3AllMU Pa3MUYHBIX BUIOB WH(MOpMAIUH,
YMEHHE OMNpeaessiTh MH(OPMAIMOHHBIM 00bEM TEKCTOBBIX, rpaMUeCKUX U 3BYKOBBIX JaHHBIX
MIPU 3aJJaHHBIX MapamMeTpax AUCKPETU3alMH, YMEHUE ONMpPEeaesTh CPEJHIOI CKOPOCTh Mepenayu
JaHHBIX, OL[EHMBAaTh W3MEHEHHE BpPEMEHU IepeAaun INpHd U3MEHEHUH HH(OPMALMOHHOIO
00bEMa JaHHBIX U XapaKTEPUCTUK KaHalla CBSI3U;

YMEHHME HCIOIb30BaTh MpPH pEIIEHWH 3a7ady CBOWCTBA IMO3MIIMOHHOW 3alMCH YHUCe,
aJIropuT™Ma IOCTPOEHHUS 3allUCH 4YHMCJA B IO3ULUOHHOM CHUCTEME CUHUCIEHHUS C 3aJaHHBIM
OCHOBaHMEM M IIOCTPOEHMsI UHCIa IO CTPOKE, COAEpKalllel 3amuch 3TOro0 4YHCIA B
NO3UIIMOHHOW  CHUCTEME€ CUUCICHHMS C 33JaHHBIM OCHOBAaHHWEM, YyMEHHE BBINOJIHSITH
apru(dMeTnyecKue onepaluy B HO3UIIMOHHBIX CUCTEMAaX CUUCIIEHUS;

YMEHHE BBIIOIHATH IPE0Opa30BaHuUs JIOIMUECKUX BbIPAXKEHUM, CIIOJIb3Ys 3aKOHbBI AJIr€0pbl
JIOTUKH, yMEHHE CTPOUTH JIOTUYECKOE BBIPAKEHHE B JTU3BIOHKTHUBHOW M KOHBIOHKTHBHON
HOpMaJbHBIX (OpMax IO 3aJaHHON TaOJIMIle MCTUHHOCTH, UCCIENOBaTh 00JacCTb MCTUHHOCTU
BBICKa3bIBaHMs, COIEP)KAIIEro IMEPEMEHHbIE, pELIaTh HECJIOXHbIE JIOTMYECKUE YpaBHEHUS U
CHUCTEMBI YPaBHEHUIA;

MOHMMAaHUEe 0a30BbIX AITOPUTMOB 00PaOOTKH YHUCIOBOM M TEKCTOBOM MH(OpMaIny (3aruch
9uceNl B TMO3UIMOHHON CHCTEME CYHCIIEHHUS, HAaXOXKJICHHE BCEX MPOCTHIX YHCEN B 33JaHHOM
JuarnasoHe, 00paboTKka MHOTOPa3PsIHBIX IEJIBIX YHCEII, aHATU3 CHMBOJIBHBIX

CTPOK U JIpyrHX), ajJrOpUTMOB IIOMCKa W COPTUPOBKH, YMEHHE OIpENesiTh CI0KHOCTh
U3y4aeMbIX B Kypce 0a30BBIX alrOpPUTMOB (CYMMHPOBAaHHE 3JIEMEHTOB MAacCHBa, COPTHPOBKA
MaccuBa, MepeOOpHbIe aIrOpUTMbl, ABOMYHBIM TMOWCK) U NPUBOAUTH IPUMEPHl HECKOJIBKHUX
aJIrOpUTMOB Pa3HOM CJIOXKHOCTH JUUISL PELICHUs OHOM 3a7a4H;



BJIaZICHHE YHHBEPCAIBHBIM S3BIKOM IPOrpaMMHUpOBaHUs BbICOKoro ypoBHs (Python, Java,
C++, C#), npexacraBieHus MM O Oa30BBIX THIAX JaHHBIX M CTPYKTypax JaHHBIX, YMEHHUE
UCIIOJIb30BaTh OCHOBHBIC YIPABISAIONIME KOHCTPYKIHH, YMEHHE OCYIIECTBJIATh AaHAJM3
MIPE/JIOKEHHON TMPOrpaMMBL:  ONPENEeNsTh Pe3yibTaThl PadOTHl MPOrpaMMbl IPH 3aJaHHBIX
UCXOAHBIX JaHHBIX, ONpPEAETATh, NPH KAKMX HCXOIHBIX IaHHBIX BO3MOXKHO IIOJIy4eHUE
yKa3aHHBIX Pe3yJIbTAaTOB, BBISBIITE JaHHBIC, KOTOPbIE MOTYT IIPUBECTH K oOmMOKEe B  padoTe
IporpaMMebl,  (HOPMYITHPOBATh MPEUIOKEHHUSAIO YIYYIICHHIO TPOTPaMMHOI0 KOJIa;

YMEHHUE CO3[aBaTh CTPYKTYpHPOBAaHHBIE TEKCTOBBIC JOKYMEHTHI M JEMOHCTPAIMOHHBIC
MaTepHalibl C WCIOIb30BAHUEM BO3MOXHOCTEH COBPEMEHHBIX MPOTPAMMHBIX CpEACTB U
00JIaYHBIX CEPBUCOB;

YMEHUE HCIONb30BaTh  JJCKTPOHHBIC TAONWIBI JJISI  aHaluW3a, MPENCTaBICHUS U
00paboOTKM NaHHBIX (BKIJIIOYAsi BBIYUCICHUE CYMMBI, CPEIHEr0 apu(MeTHUECKOoro, HanOoIbIIero
Y HAaUMEHBIIETO 3HAYCHWH, pElIeHHE YpPaBHEHHH, BBIOOP ONTHMAJIBHOTO pELIeHHUs, MOI00p
JIMHUM TPeH[Ia, peIeHUe 3a]1a4 IPOrHO3UPOBAHMS).

B npouecce usyuenus kypca uHbopMaTHKu yriayonénHoro ypoBHa B 11 kJjacce
o0yyaronmMucs OyayT JOCTUTHYTHI CIIEYIOIINE IIPEIMETHbIE PE3YIbTATHI:

YMEHHE CTPOUTb HEPAaBHOMEPHBIE KOJIbI, NONYCKAIOIIKAE OJHO3HAYHOE JEKOIUPOBAHUE
cooOureHuii (mpeduKcHbIE KOJbI), KCIONb30BATh MPOCTEHIINE KOABI, KOTOPHIE MO3BOJISIOT
0o0HapyXMBaTh U UCIPABJISATH OMIMOKU MpPH Meperaye NaHHbIX, CTPOUTh KOJI, 00ECIeUnBarOIIN
HAaUMEHBIIYI0 BO3MOXHYIO CPEIHIOI JJHHY COOOIIEHUS MPH H3BECTHOW YacTOTE CHMBOJIOB,
MOSICHSTH MIPUHIIUIIBI pa0OTHI MPOCTHIX aJTOPUTMOB CKATHUS JAHHBIX;

YMEHHME peulaTh aJIrOPUTMUYECKHE 3aJaud, CBSI3aHHbIE C aHalu3oM TIpadoB (3agauu
[IOCTPOEHUSI ONTUMAJILHOTO IYyTH MEXKAY BepIIMHaMU rpada, OmpereneHuss KoJU4ecTBa
pa3IUYHBIX MYyTEH MEXIy BEpIIMHAMU OPHEHTHPOBAHHOTO AlMKJIMYECKOro rpada), yMmMeHue
UCIOJIb30BaTh JI€PEBHS TP aHATIM3E U TOCTPOSHUH KOJIOB U JIJIS ITpe/ICTaBIeHUIapU(PMETHUECKUX
BBIPDAKEHUW, MPHU PEIICHUM 3a7a4 IOMCKAa M COPTUPOBKH, YMEHHE CTPOHUTH JAEPEBO UIPHI IO
3aJJaHHOMY aJITOPUTMY, pa3pabaThiBaTh 1 0OOCHOBBIBATH BBIUTPHIIIHYIO CTPATETHIO UT'PHI;

yMeHHE pa3pabaThiBaTh U PEaIU30BbIBATH B BUE MPOrpamMM 0a30BbI€ aJrOPUTMBI, YMEHUE
HCIIOJIb30BaTh B MPOrpaMMax JaHHbIE PAa3JIMYHBIX TUIIOB ¢ Y4ETOM OFPaHMYEHHUMHA AMANa30H UX
BO3MOJKHBIX 3HaU€HHH, MIPUMEHATh MPU PELICHUH 3aau CTPYKTYpbl JaHHBIX (CIIMCKH, CIOBapH,
CTEKHM, OuYepeNnHd, JepeBbs), HCIONb30BaTh 0Aa30BbIE ONEpAlMd CO CTPYKTYpaMH JIaHHBIX,
MPUMEHSATH CTaHJAPTHBIE U COOCTBEHHBIE MOANPOTrPAMMBI JJIs1 00paOOTKM YHMCIOBBIX JAHHBIX U
CHUMBOJIBHBIX CTPOK, MCIOJb30BaTh NpU pa3paboTKe

nporpaMM  OMOJNMOTEKHM  TOAIPOrpaMM,  3HaTh  (DYHKIMOHAJIBHBIE  BO3MOXKHOCTH
MHCTPYMEHTAJIBHBIX CPEACTB Cpelbl Pa3pabOTKH, YMEHHE HCIIONIb30BaTh CPEICTBA OTIAIKU
IporpamMM B Cpelie MPOrpaMMHUPOBAHHUS, YMEHUE IOKYMEHTHPOBATHIIPOI PAMMBI;

YMEHHE CO3/1aBaTh BeO-CTPAHMIIbI;

BJIaJICHUE OCHOBHBIMH CBEJICHUSMU O 0a3axX MaHHbBIX, HX CTPYKTYpPE, CPEACTBAX CO3/IaHUS U
paboThl ¢ HUMHU, YMEHHE HCIOJIb30BaTh TaOJMUYHbIE (PENAIHOHHbIE) 0a3bl TaHHBIX (COCTaBIAThH
3arpockl B 0a3ax JIaHHBIX, BBITIOJIHIATh COPTUPOBKY M MOKCK 3amuceil B 6a3e JaHHbIX, HATIOIHATh
paspaboTaHHyl0 0a3y JaHHBIX) U CIIPABOYHBIC CHCTEMBI;

YMEHHUE HCIOJb30BaTh KOMITBIOTEPHO-MATEMaTUYECKUE MOJEIH Ui aHaln3a 00bEKTOB U
nporeccoB:  (GopMyIMpoBaTh ENb MOACIMPOBAHHS, BBINOJHATH aHAIM3 PE3yJbTATOB,
MONyYeHHBIX B XOJ€ MOJCIUPOBAHMS, OIIEHWBATh COOTBETCTBHE MOJEIU MOJIECIUPYEMOMY
00BEKTY WJIH MPOIIECCY, MPENCTABIATh PE3YIbTATHl MOJEIMPOBAHUIB HATIISIHOM BUJIC;

YMEHHE OpraHu30BHIBAThH JMYHOE UH(POpMAIOHHOE MPOCTPAHCTBO C
WCIONBb30BAHUEM PA3NIMYHBIX CPEICTB MHU(PPOBBIX TEXHOJIOTUH, MMOHMMAaHHWE BO3MOXKHOCTEH



IIU(PPOBBIX CEPBUCOB I'OCYIAPCTBEHHBIX YCIIYT, IU(POBBIX 00pa30BaTEIbHBIX CEPBUCOB;

INOHUMAaHHME OCHOBHBIX MPUHIUIIOB PaOOTHI, BO3MOXHOCTEH M OrpaHUYEHHUs NMPUMEHEHUs
TEXHOJIOTUH HCKYCCTBEHHOTO MHTEJUIEKTAa B PA3IMYHBIX O00JIACTAX, HAJIMYME MPEICTABICHUM O
Kpyre peuiaeMblx 3ajJad MallMHHOro oOyudeHus (pacmo3HaBaHus, Kiaccuukauuu u
IIPOTHO3UPOBAHUSA) HAJIMUKE MTPEICTABICHUH 00 UCIOIb30BAHNN MH(GOPMAIIMOHHBIX TEXHOJIOT MM
B Pa3IMYHBIX TpodeccuOHaIbHBIX chepax.



MOYPOYHOE INIAHUPOBAHUE
K PABOYEHN MPOIr'PAMME
CPEJHEI'O OBIIET'O OBPA3OBAHUSI
1O YYEBHOMY NPEJIMETY

«AHDOOPMATHUKA»
(Yriy0/1eHHbIH YPOBEHB)
10 KJIACC
Howmep KomnuectBo
Tewma ypoxka
ypoKa 4acoB
1. Texnuka 6€30MacHOCTH U OpraHu3aIus paboyero Mecra. 1
2. [TpuHIIUTIBI pAOOTHI KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. 1
3. Apxutektypa ¢pon Helimana. ["'apBapackas apxuTekrypa. 1
4 OnepaTuBHas, MOCTOSHHAS U JOJITOBpeMeHHast maMsTh. OOMeH JaHHBIMHC 1
MTOMOIIBIO IIUH.
5 OCHOBHBIE TEHIEHIIUU Pa3BUTUSI KOMIIBIOTEPHBIX TEXHOJIOTH. 1
' [TapannenbHble BeIUMCIEHUS. MHOrONPOLIECCOPHBIE CUCTEMBI.
6 Berpoennsie koMmbloTepbl. MUKPOKOHTpOILIEphl. PoOOTH3MpOBaHHbIE 1
IIPOM3BO/ICTBA.
7. CrapToBas KOHTpOJbHas padboTa 1
[TporpammHOe obecriedeHre KOMIbIOTEPOB M KOMITBIOTEPHBIX CHCTEM.
8. Oco0eHHOCTH TPOrPaMMHOT0 OOecTiedyeH ] MOOMIBHBIX YCTPOMCTB. 1
[TapamienbHOE IpOrpaMMUpPOBaHUE.
9. OrnepalioHHbIE CUCTEMBI. Y TUJIMTHI. J{paliBepbl yCTPOICTB. 1
10 QaitsioBpie cucTeMbl. [IpUHIUOBI pa3MelleHuss W HWMEHOBAaHMUS 1
) (aiiI0BB T0ATOBPEMEHHOMN aMSTH.
11 [TporpamMMHOe o0ecrniedeHre KOMIbIOTEPOB U KOMITBIOTEPHBIX CHCTEM. 1
' [TpodhopreHTaIIOHHBII MOTYIb.
12. [TporpammHOe obecriedeHre KOMITBIOTEPOB U KOMITBIOTEPHBIX CHCTEM. 1
13. CereBble mpoTokoibl. Cerb UHTEepHET. Anpecanus B cetn IHTepHeT. 1
14. CeTeBoe aAMUHHUCTPUPOBAHUE. 1
15. [TomyyeHue TaHHBIX O CETEBBIX HACTPOIKaX KOMIbIOTEPA. 1
16. ["ocynapcTBeHHbIE 3JIEKTPOHHBIE CEPBUCHI U YCIIYTH. 1
17. CeTeBoii THKET: IpaBUJIa IOBE/IEHUS] B KHOEPIPOCTPaHCTBE. 1
13 TexHOreHHble 1 PKOHOMUYECKUE YIPO3bl, CBSI3aHHBIE C UCIOJIb30BAHUEM |
' MH(GOPMAITMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTUH.
19 CpenctBa 3amuTbl UHGOPMAIIUUB KOMITbIOTEPAX, KOMIIBIOTEPHBIX CETAX U |
' aBTOMAaTH3MPOBAHHBIX HH()OPMALIMOHHBIXCHCTEMAX.
[TpenoTBpallieHue HECAaHKIIMOHUPOBAHHOIO JIOCTYTIA K INYHOMN
20. KOH(HACHINaTbHOUUHDOPMALIUY, XpaHsIIeHCa Ha TTepCOHAIBHOM 1
KOMIIBIOTEPE, MOOUJIbHBIX YCTPOMCTBAX.
71 BpenonocHoe mporpaMmHoe o0ecrieueHre u croco0bl O0PbOBI C HUM. |
) AHTHUBUPYCHBIE TPOTPAMMBI.
2. Opranu3zanus JMYHOro apxuBa nHpopmanuu. PezepsHoe KonupoBaHUe. 1
ITapospHas 3ammTa apxusa.
23. [MudpoBanue qaHHBIX. CHMMETPHUYHBIE © HECUMMETPUYHBIEC MU PHI. 1
24. [Mudpsinpocroii 3amensl. Hudp [ezaps. Hndp Bukenepa. 1
75 Nudopmanus, nanusie u 3HaHusA. MH)OpMaIimoHHbIe POIIECCH B |
' IpUPOJIE, TEXHUKE U OOIIECTBE.
26. HenpepbiBHBIEC U TUCKPETHBIEC BEIUYUHBI U CUTHAJIBI. 1
27. JIBonuHoe KoaupoBaHue. PaBHOMepHbBIE M HEpaBHOMEPHBIE KOJIbI. 1




Homep KomuuectBo
ypoKa Tema ypoxa 4acoB

73 JlexoqupoBaHUECOOOIICHNH, 3alICAaHHBIX C IOMOIIBI0 HEPAaBHOMEPHBIX 1
KozIoB. YcinoBue PaHo.

9 [TocTpoeHne OAHO3HAYHO JEKOAUPYEMBIX KOJOB C  IIOMOIIBIO 1

' nepea. I'pad An.A. Mapkosa.

30. EnuHULBI H3MepeHust KOIMYecTBa HHPOpMAITIH. 1

31. AndaBUTHBIN TOIXO0/ K OLIEHKE KOJMMYECcTBa HH(OpMAIIUH. 1

3. Cucrembl CUMCIIEHUA. PazBépHyTas 3amuch LeNbIX U APOOHBIX 1
qrcesl B MO3UIIMOHHON CUCTEME CUUCIICHHUS.

33. CBoiicTBa MO3UIIMOHHON 3alIMCH YHCIIA. 1

34 ANropuT™M mepeBoja IENOro 4ucia M3 P-WYHOW CHCTEMBI CUHCICHHS 1
B JICCATUYHYIO.

35. ANropuTM nepeBoaa KOHeYHOU P-MYHOM 1poOu B IECATUUHYIO 1

36 ANropuT™M NEepeBosa LEN0ro YKciia U3 1eCATUYHON CUCTEMbI CUMCIIEHUS B |

' P-nunyio.

37, JIBonuHas, BOCbMepHYHas U MIeCTHAIIaTepUYHAS] CHCTEMBI CUHCIICHUS, 1
CBSI3b MKy HUMHU.

38. ApupMeTnueckre ornepanyy B MO3UIIMOHHBIX CHCTEMaX CYUCIICHHMS. 1

39. KoaupoBanue TekcToB. 1

40. Konuposka ASCIIL. Ognob6aiitasie kogupoku. Ctanagapt UNICODE. 1

41. Konnposka UTF-8. 1

42. KonupoBanue nzobpaxeHui. 1

43, KonupoBanue 3Byka. 1

44, AunreOpa joruku. [ToHsATHE BEICKa3bIBAHHUS. 1

45. Jlornueckue omnepanumu. 1

46. Tabsuiel uCTUHHOCTH. Jlorndyeckue BhIpakeHusl. 1

47 Jlormueckue ToxnecTsa. /[okazaTenbCTBO JOTMYECKUX TOKIECTB C 1
MTOMOIIBIO TaOJINIl UCTUHHOCTH.

48. Jlornueckue onepanuu U onepanyu HaJ MHOKECTBAMH. 1

49. 3aKoHbI anre0phl JOTHKH. 1

50. Jlornueckre ypaBHEHHUS U CUCTEMbl ypaBHEHUH. 1

51. Jlornueckue GpyHKINU. 1

57, 3aBUCHMOCTb KOJIMYECTBA BOSMOXKHBIX JIOTHYECKUX (PYHKIUNA OT |
KOJINYECTBA apI'yMEHTOB.

53. Kanonnueckne GpopMbl JIOTMYECKUX BBIPAKEHHUH. 1

54. Jlornueckue 31€MEHTHI B COCTaBE KOMIIbIOTEPA. 1

55. Tpurrep. Cymmarop. MHoropaspsiiHblii - cymmaTop.

56, [TocTpoeHue cxem Ha JJIOTHYECKUX IJIEMEHTaX 110 3aJaHHOMY JIOTHYECKOMY 1
BBIPAXKEHUIO.

57. 3anuce JIOTMYECKOr O BBIPAXKEHUS 10 JIOTUYECKON CXEME.

58. IIpencraBiieHUE LEJIBIX YU CEI B TAMSITH KOMITBIOTEPA.

50, be33nakoBrle 1 3£{aK0Bble JIaHHbIC. 3HAKOBBIN OUT. [|BOMYHBIN 1
JIOTIOJIHUTENbHBIN KOJI OTPULATENbHbIX YHCEI.

60. Teky1ras 1uarHocTHUecKas padbora. 1

61. [ToObuToOBBIE JTOrMUYECKUE OTEPAITIH. 1

62. [TpencraBieHre BELIECTBEHHBIX YHCEN B MaMITH KOMIIBIOTEpA. 1

63 3Hayamasi 4acTby MOPSAOK 4YMcna. J(Mama3oH 3HAUYEHUN BEHIECTBEHHBIX |
qucel.

64 BrimonHeHue omepanuii ¢ BElECTBEHHBIMH 4YHMCJIaMH, HaKOIJIEHUE 1

OIINOOK IpHU BBIYH CIICHUAX.




Homep KomuuectBo
ypoKa Tema ypoxa 4acoB
65. Dtalbl peleHus 3a1a4 Ha KOMIIbIOTEpeE. 1
66. Komnumnsanus n uHTepnpeTanys nporpaMM. BupryanbHble MalIvHbL. 1
67. WNuTterpupoBanHas cpeaa pa3paboTKu. 1
68. ITomaroBoe BbIITOIHEHUE TPOI PAMMBI. 1
69. S3p1k nporpammupoBanusi Python. ITpodoprentanuonHsslii mpoduib 1
70, Tunel JaHHBIX: [[€0YHCIIEHHBIE, BEIIECTBEHHbIE, CHMBOJIbHBIE, 1
JIOTHYECKHUE.
71. BetBnenus. CnoxxHble yCIOBHSL. 1
72. [uxnsl ¢ ycsmoBueM. L{UKiIbI 110 TEpeMEHH OM. 1
73. B3anMo03aMeHs1eMOCTh pa3IMYHbIX BUIOB HUKIOB. MIHBapuaHT nukiIa. 1
74. JoxymenTupoBanue nporpaMm. Mcrnonb30Banne KOMMEHTapUEB. 1
75. [ToaroToBka onucaHus MPOrpaMMbl U MHCTPYKIIMH JJIs1 TOJIH30BATEII. 1
76. AnroputMbl 00pabOoTKH HATypaIbHBIX YUCEI, 3alIMCAaHHBIX B TO3UIIMOHHBIX 1
CHCTEMax CUHCIICHHS.
717. HaxoxxaeHue Bcex MpOCThIX YHCeNl B 3aJaHHOM JTMAINa3oHe. 1
78. [IpencraBnenue yncia B BUAE Habopa MPOCTHIX COMHOMKHTEJEH. 1
79. Anroput™M OBICTPOr0 BO3BEAEHHUS B CTEHECHD. 1
80. OO0paboTka NaHHBIX, XpaHAIMUXCA B (anaax. 1
81. PaszOuenue 3amayu Ha m1o3a0ayy. 1
82. [ToamporpaMmmpl (Tporieypbl U QYHKIIHH). 1
83. Pexypcus. PekypcuBHbie 00beKTHI ((hpaKTabl). 1
84. PexypcuBHble nponieypbl U QyHKINH. 1
85. Hcnosnp3oBaHue cTeKa A5l OpraHU3ally PEKYPCUBHBIX BBI30BOB. 1
86. Vcnonp3oBaHuE CTaHIAPTHOM OMOIMOTEKH S3bIKa TPOrPAaMMHUPOBAHMSL. 1
87. [TonkmoueHre OMOIMOTEK TOAIPOrpaMM CTOPOHHUX ITPOU3BOAUTEIICH. 1
88. Moy abHBIANPUHLIUT TOCTPOCHUS IPOTPAMM. 1
89. YucneHHbIe METOBI. 1
90. Tounoe 1 npuOIMHKEHHOE PENICHNS 3aIaUH. 1
91, YucnaeHHbIe METOABI PellIeHUs] ypaBHEHUI: MeTo epedopa, MEeTo/ |
IIOJIOBUHHOT'O JIEJICHUSI.
92. Brruncnenue miomazei Guryp ¢ moMomblO4YUCICHHBIX METOI0B 1
93. [Touck Makcumyma (MUHHUMYMA) GYHKIIUU OJHOM MepeMeHHOM. 1
94. O06paboTKa CHMBOJILHBIX JJAHHBIX. 1
05, Berpoennbie pyHKIUU s3bIKa IPOrPaMMUPOBAHUS 17151 00pabOTKH 1
CHUMBOJIbHBIX CTPOK.
96. AnroputMbl 00pabOTKH CUMBOJIBHBIX CTPOK. 1
97, ['eneparnus Bcex 0B B HEKOTOPOM an(daBuTe, yIOBICTBOPSIOIINX |
3aJJaHHBIM OTPaHUYEHUSIM.
98. [IpeobGpazoBanue ynciIaB CHUMBOJILHYIO CTPOKY U 00OpaTHO. 1
99. MaccuBbl M IOCJIEA0BATEIbHOCTH YHCEIL. 1
100 Bmtmcneuﬁne 0000IEHHBIX XapaKTEPUCTUK 3JIEMEHTOB MacCHUBa WM 1
YICJIOBOM IOCJIEA0BATEIbHOCTH.
101. JInHelHbIN MOMCK 3aJaHHOT0 3HAYEHUSI B MACCHUBE. 1
102. CopTupoBKa OJITHOMEPHOTO MAaCcCHBA. 1
103. ITpocThie METOBI COPTUPOBKH. 1
104. CopTUpOBKA CIUSHUEM. 1
105. bricTpas coptupoBka maccuBa (anroput™ QuickSort). 1
106. JIBOMYHBIN ITOMCK B OTCOPTUPOBAHHOM MaCCHUBE. 1




Homep

KomuuectBo

Tema ypoka
ypoKa 4acoB
107. JIBymepHbIe MacCUBBI (MaTPHUIIHI). 1
108. AJTOpUTMBI 00PaOOTKH TBYMEPHBIX MAaCCHBOB. 1
109. TekcToBBIi TTpoLIECCOp. 1
110. PenaxktupoBanue u popmaTupoBaHue. 1
111. ITpoBepka opdhorpaduu u rpaMMaTHKH. 1
112. CpencTBa MoMCKa U aBTO3aMEHBI B TEKCTOBOM ITPOIIECCOPE. 1
113. Hcnonp3oBanue cTuiei 1
114. CTpyKTypupOBaHHBIE TEKCTOBBIE JOKYMEHTHI. 1
115. CHOCKH, OTIaBJICHHEC. 1
116. KomnektuBHast pabora ¢ JOKyMEHTaMHU. 1
117. MHCTpYMEHTHI pEreH3nPOBAHUSB TEKCTOBBIX MPOIIECCOPaXx. 1
118. OO61auHbIE CEPBUCHI. 1
119. Henosast nepenncka. Pedepart. 1
120, [TpaBusia HUTUPOBAHMS UCTOYHUKOB U 0opMiIeHHs OubImorpapuueckiux 1
CCBLIOK.
121. OdopmiieHne criMcKa JUTEPaTypPhL 1
122. Crennanu3upoBaHHbIE CPEJCTBA PEAAKTUPOBAHUAMATEMAaTHUECKUX TEKCTOB. 1
123. Ananu3 naHHbIX. [IpodhopreHTallMOHHBI MOTYJIb.
14, OcCHOBHBIE 3a]a4H aHAJIA3a JGHHBIX: IIPOrHO3MPOBAHKE, KJaccuukanus, |
KJIaCTEepU3alsl, aHAJIN3 OTKJIOHEHHI.
125. [TocnenoBaTenbHOCTh PELICHUS 3a1a4 aHAIN3a TAaHHBIX. 1
126, [Iporpammubie cpencTBa M HMHTEPHET-CEPBUCHI I 00PabOTKU U 1
MIPE/ICTABJICHUS TAHHBIX.
127. bonpime nanaeie. MammaHOE 00y4YeHue. 1
128. ITpoMeKyTOUHBII KOHTPOJIb. 1
129. AHanmn3 TaHHBIX C TOMOIIBIO AIEKTPOHHBIX TAOJIHII. 1
130, Brrancinenue cyMMBbl, cpeHeroapu pMeTnaecKoro, HauboIbIIero 1
(HaMMEHBIIET0) 3HAYCHUS TUara3oHa.
131. Beruuciienne koadhunrenTa Koppensiuuu IByX psI0B JaHHBIX. 1
132. ITocTpoeHue cToa0UYaThIX,IMHEHYAThIX U KPYTOBBIX JUATPAMM. 1
133. [TocTpoenue rpaukoB HyHKIHH. 1
134. [TonOop nuuuM TpeHaa, pereHne 3aaa4d MporHo3upPOBaHUsL. 1
135. YuciieHHOe pellieHne YpaBHEHHH ¢ ITOMOIIBIO 1oA00pa mapaMerpa. 1
136. Pemenunesanay onTUMU3AIMH C TOMOIIBIO AJIEKTPOHHBIX TaOJIHII. 1
UTOT'O 136




MOYPOYHOE IIVIAHUPOBAHUE
K PABOYEHN MPOT'PAMME
CPEJHET'O OBIIEI'O OBPA3SOBAHMUSI
1O YYEBHOMY NPEJIMETY

«NAHDOOPMATHUKA»
(Yriy0/1eHHbIH YPOBEHB)
11 KJIACC
Kommnuectso
Homep
ypoka Tema ypoxka 4acoB

1. Texnuka 6€30MacCHOCTH U OpraHu3alus paboyero Mecra. 1
2. Teopetnyeckne moaxoabl K OIEHKE KOJIUYECTBa HH(POPMAIIHH. 1
3. 3aKOH aJIUTUBHOCTU MH(OpPMaLIUH. 1
4. BxonHas auarnoctudeckas pabora 1
5. ®opmyna Xaprau. @opmyina lllenHona. 1
6. AJITOPUTMBI CHKATHUSI JAHHBIX 1
7 YMeHbleHue TiyOuHbl KogupoBaHus 1iBeta. OCHOBHBIE UEH AT OPUTMOB 1

cxkartust JPEG, MP3.
8. CkopocThb nepeaadyu JaHHbIX. 1
9. Cucrembl. KOMIOHEHTBI CUCTEMBI U HUX B3aMMOJEHCTBHUE. 1
10. Yrpapnenue kak HH(OOPMAIIMOHHBIN TTPoIIecC. 1
11. Mopenu u MoAgenpOBaHHUE. 1
12. I'paduueckoe npepcraBaeHne NaHHBIX (CXEMBbI, TAOIUIIBI, TPAPUKHN). 1
13. ['padbl. OcHoBHBIE OHATHS. Busl rpados. 1
14. HepeBbs. bunapnoe nepeBo. [lepeBbs nmoucka. 1
15. CpencTtBa HCKYCCTBEHHOI'O MHTEJUIEKTA. 1
16. CepBHCbl MaIIMHHOTO TEPEBOJA U paClO3HABAHUS YCTHOM pPEyH. 1
17, Camoobyyaromiuecst cucreMbl. ICKyCcCTBEHHBIH HHTEIUIEKT B KOMIBIOTEPHBIX |

urpax. [IpodhoprueHTaiimoHHbBII MOAYTIH
18, [lepciekTUBBI pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTYAIbHBIX CHCTEM. 1

HeliponHsle cetu.
19. Popmanu3anus MOHATHS AJITOPUTMA. 1
20. Mammuna TeropuHra Kak yHUBEpcajbHas MOJEIb BBIUHUCICHUN. 1
21. O1neHKa CII0)KHOCTU BBIYMCIICHUM. 1
2. Bpewms paboThl 1 00bEM HCIOIB3yEMOI TaMSATH,MX 3aBUCUMOCTH OT pa3Mepa 1

VCXOJHBIX JAHHBIX.
23. ANTOPUTMBI TOJTMHOMHAIBHON CIIOKHOCTH. [lepebopHbIE aJIrOPUTMEI. 1
o [Ipumepsl pa3au4HbIX AITOPUTMOB PELIEHUS OTHOM 3a/1a4i, KOTOPbIE UMEIOT 1

Pa3IUYHYIO CJIOKHOCTb.
)5 [Touck mpocThIX yucen B 33JaHHOM JAMANa30HE C IOMOIIbIO alropuTMa |

' «peniero DpatocheHar.

26. MHoropa3psigHbI€ 1[eJbIe YK CIIa 1
27. 3aauu JUIMHHOM apuMETUKH 1
28. CrnoBapu (acCOIMaTUBHBIC MAaCCHBBI, OTOOpaKEHUS) 1
29. X311-Ta0Iu b 1
30. [ToctpoenueanhaBUTHO-4ACTOTHOTO CIOBAPS JIJIsl 3aJAaHHOT'O TEKCTa. 1
31. AHaJM3 TEKCTa HAa €CTECTBEHHOM SI3bIKE 1
32. Brigenenne mocienoBaTeIbHOCTEHIIO MIAOIOHY. 1
33. Perynsphble BeipaxeHus. YacTOTHBIN aHAINS. 1
34. Creku. Ananus IPaBHJILHOCTH CKOOOYHOT'O BHIPAYKEHUSI. 1




KomuuectBo

Homep
ypoka Tema ypoxka 4acoB
35, BrruncienueapuMeTHUECKOro BhIPaKEeHHUS, 3aHCAHHOTO B MTOCT(HUKCHON |
dhopme.
36. Ouepenu. Mcnonp3oBanue ouepeu 115 BPEMEHHOTO XpaHEHUsI JTaHHBIX. 1
37. | CBsi3HbIC CIIHCKH. 1
38. Peanu3zanus cteka U oyepeau ¢ TOMOUIBbIO CBSI3HBIX CIIMCKOB. 1
39. Anroputmsl Ha rpadax. 1
40, [TocTpoeHne MUHUMAaJILHOTO OCTOBHOTO JIepeBa B3BEILIEHHOT'O CBSI3HOT'O |
HEOPHEHTHPOBAHHOTO rpada.
41. O6xon rpada B ryomny. O6xox rpada B IIHMpPUHY. 1
1. KonmuyectBo pa3inuuHBIX TyTeH MEXIy BEpPIIMHAMH OPUEHTHPOBAHHOTO |
AIUKJINYECKOT 0 Tpada.
43, Asnroputm JIeHKCTpBI. 1
44, Asnroputm Drolia—Y opiiasuia. 1
45. JlepeBbsi. 1
46. Peanmm3anys nepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYP. 1
47. JIBonuHble (OMHApHBIE) 1EPEBBSL. 1
48. [TocTpoenue gepeBa 1 3a7aHHOTO apu(PMETHIECKOTO BHIPAKECHUS. 1
49. PekypcuBHbBIE anropuT™Mbl 00X0/1a AepeBa. 1
50. Hcnonp3oBanue cTeka v ouepean Ijsi 00Xoaa aepesa. 1
51 JlnHamudeckoe mporpaMMHUPOBAHKE KaK METO PEIICHHUs 3a/1a4 ¢ COXPaHEHUEM |
IPOMEKYTOYHBIX PE3yJIbTATOB.
BrruucieHne pekypcuBHBIX (DYHKIIHH, TOACYET KOJIMYECTBA BApUAHTOB, 3aJ1a4d
52. OITUMH3AIINH. 1
53. [lonsitue 006 OOBEKTHO-OPUEHTHPOBAHHOM HNPOrPaMMHUPOBAHMH. 1
54. OOBEKTHIN KITACCHI. 1
55. CBoiicTBa ¥ METO/Ibl OOBHEKTOB. 1
56. OOBEKTHO-OPUEHTUPOBAHHBINA aHAIIN3. 1
57. Pa3paboTka mporpaMM Ha OCHOBE 00bEKTHO-OPUEHTUPOBAHHOTO MOAXOAA. 1
58. WNukancynsus 1
59. Hacnenosanwue. [Tomumopduzm 1
60. Tekymiast tuarnocTuueckast pabora. 1
61. Cpenpl ObICTPOI pa3pabOTKU MPOTrpaMM. 1
62. [TpoekTupoBanue nHTEpdEiica mMoIb30BaTENS 1
Hcnonp3oBaHne TOTOBBIX  YIPABISIEMBIX JJIEMEHTOB JJisi  MOCTPOCHHUS
63. uHTepdeiica. !
64. 00630p A3bIKOB IPOrpaMMUPOBAHUS.
65. [TonsiTue o mapagurmax NporpaMMHpOBaHUS.
66. Oranbl KOMIBIOTEPHO-MAaTEMATUY €CKOT0 MOJIEIUPOBAHUS
67, JluckpeTruzanus mpyu MaTEMaTHYECKOM MOJICIIMPOBAHUN HEMPEPBIBHBIX |
IIPOLIECCOB.
68. MonenupoBaHue IBYKEHUSI. 1
69. MopenupoBaHue OMOJTOTMUYECKUX CUCTEM. 1
70. MaremaTuueckie MOAEIN B DKOHOMUKE. 1
71. BeruucnurensHble SKCIEPUMEHTBI ¢ MOJIETISIMU. 1
72. O6paboTKa pe3yabTaTOB dKCIEPUMEHTA. 1
73. Meron HauMEHbIINX KBaJpaToB. 1
74. Or11eHKa YHUCTIOBBIX MApaMeTPOB MOJICTUPYEMbIX OOBEKTOB W IPOIIECCOB. 1




KomuuectBo

Homep
Tema ypoxka 4acoB
ypoka
75. BoccTanoBneHue 3aBUCMMOCTEN 110 pe3ysibTaTaM SKCIIEPUMEHTA. 1
76. BepositHocTHBIE MOAETH 1
77. Metoas MonTe-Kapio. 1
78. MMuTanmoHHOe MOJIeTMpOBaHUE. 1
79. CucreMbl MacCOBOTO 00 CITy)KUBAHMSI. 1
80. Tabmunble (pensunoHHbIe) 0a3bl JAHHBIX 1
81. Tabnuira — nmpeacraBaeHue CBeeHNUN 00 OTHOTHITHBIX 00BEKTaxX 1
82. ITomne, 3ammmce 1
83. Kimrou taOmauisl 1
84. PaboTa ¢ roToBoit 6a30il JaHHBIX. 1
85. [Touck, copTupoBKa M (PHIIbTPAIUS JaHHBIX. 1
86. [Touck, copTupoBKa U GUIBTPALIUS TAHHBIX. 1
87. 3anpocel Ha BBIOOPKY JaHHBIX. 1
88. 3ampochl € mapameTpaMu. 1
89. Muororabiuynble 0a3bl JaHHBIX. 1
90. Tunel cBszelt Mexy TabauuamMu 1
ol. Bremnuii kimoy. 1
92. LlenocTHOCTh 0a3bI JAHHEIX. 1
93, 3anpockl K MHOTOTaOJUYHBIM 0a3aM JTaHHBIX. 1
94. HHTEpHET-IPUIIOKECHUS 1
95. [ToHsATHE O CEPBEPHOM U KJIMEHTCKOM YaCTIX CauTa. 1
96. TexHOOrus «KJIMEHT — CEPBEP», €€ JOCTOMHCTBA U HEJIOCTATKH. 1
97. OcHoBrl s3pika HTMLu kackagaeix Tabmui ctuiieid (CSS). 1
98. Cuenapuu Ha s3b1Kke JavaScript. 1
99. ®dopMbl Ha BeO- CTpaHUIIE. 1
100. | Pa3menieHue BeO-caiiToB 1
101. | Ycayra xocTuHra 1
102. | 3arpyska (aiaoB Ha CalT 1
103. | BBox n300paXkeHHii ¢ MCIOJIb30BAHUEM PA3JIMYHBIX IIU(PPOBHIX YCTPOHCTB 1
104. | I'paduueckuii penaktop 1
105. | Pazpemenue. KagpupoBanue. 1
106. | UcnpaBieHue nepcreKTUBbI 1
107. | I'mcrorpamma 1
108. | Koppekius ypoBHEH, KOPPEKLIUsI IIBETA. 1
109. | ObecuBeurBaHUEIBETHBIX N300paKEeHUM 1
110. | Peryms 1
111. | Pabora c obmactsimu. OUAbTPHI. 1
112. | MHorocoiHble H300paxeHust 1
113. | TekcToBblE ciaou 1
114. | Macka cios 1
115. | Kanansl 1
116. | CoxpaHeHue BbIICIICHHON 00J1acTh 1
117. | IlogroroBka MILTIOCTpAIUil A1l B€O-CaiTOB. AHUMUPOBAHHBIC U300 PAKCHHUS. 1
118. | BekropHas rpaduka 1
119. | IlpuMuTUBBI 1
120. | V3meHeHue nmopsiika 3J1€MEHTOB. 1
121. | BripaBHUBaHUE, paclpeeieHne 1




KonunuectBo
Homep
Tema ypoka 4acoB
ypoka
122. | I'pynnupoBka 1
123. | Kpussie 1
124. | ®opmaThl BEKTOPHBIX PUCYHKOB 1
125. | Wcnonb3oBaHie KOHTYpPOB 1
126. | BekTopu3zanus pacTpoBbIX H300pakeHU 1
127. | IlpuHOHMINBI DOCTPOEHUS U PENAKTUPOBAHUS TPEXMEPHBIX MOJEIIEH. 1
128. | CeTouHbIe MOJIETH 1
129. | Marepuaisl 1
130. | MoaenupoBaHUe HCTOYHUKOB OCBEIICHHUSI. 1
131. | Kamepsl 1
132. | UroroBas nuarHocTudeckas pabora 1
133. | AngutuBHBIeTeXHOJOTUH (3 D-IpUHTEpHI). 1
134. | Ilonarue o BUPTYyaJIbHOW PEAIbBHOCTH U J1OTIOJIHEHHOM PEaTbHOCTH. 1
135. | TloBTOpenue u 06001IeHNEe U3YIEHHOT O 1
136. | IloBTOpenue 1
UTOI'O 136
IIpoBepsiembie Ha EI'D no undgopmaruke TpedoBanus
K pe3yJbTaTaM OCBOEHUS OCHOBHOW 00pa30BaTe/JbHOM MPOrpaMmmbl
cpeaHero o61ero oo0pa3oBaHus
Kon [IpoBepsiembie TpeOOBaHMS K IPEAMETHBIM pe3yjIbTaTaM OCBOEHHUS OCHOBHOM
MIPOBEPSIEMOT 0 00pa3oBaTeNbHON MPOrPaMMBI CPEAHET0 001Iero oopa3oBaHus
TpeOoBaHUS
1. 3HaTh (MOHUMATh)
1.1 [lonumaHne OCHOBHBIX MPUHIUIIOB YCTPOMCTBA M (YHKIMOHHUPOBAHHS COBPEMEHHBIX
CTallHOHAPHBIX M MOOMJIBHBIX KOMIIBIOTEPOB; TEHJEHIMI pa3BUTUS KOMIIBIOTEPHBIX
TEXHOJIOTHA; BJIaJIeHHe HaBbIKaMU PaOOThI C OMEPALlMOHHBIMU CUCTEMaMU U OCHOBHBIMH
BUJAMHU TIPOTPpaMMHOT0 oOecredeHus sl pemieHus y4yeOHBIX 3a7ad Mo BHIOpaHHOMN
crienualIn3aluu
1.2 Hamuuune npencraBiieHnit o 0a30BbIX NPUHLUIIAX OPraHU3allUd U (YHKLHOHUPOBAHUS
KOMIIBIOTEPHBIX CETEU
1.3 [ToHnMaHMe OCHOBHBIX MPUHLIUIIOB IUCKPETU3ALUHU PA3INYHbIX BUJIOB HH(OpMaLIUU
1.4 [Tonumanue 06a30BBIX AITOPUTMOB OOPAOOTKM YMCIOBOM M TEKCTOBOM HH(OpManuu
(3anmuch yucen B NO3MLMOHHOW CHCTEME CUMCIEHHUS, JEIMMOCTb LEJIbIX YHUCEN;
HAXOXKJEHUE BCEX MPOCTHIX YMCEN B 33JJaHHOM JUaNa3oHe; 00paboTKa MHOTOPa3psIHbBIX
LENbIX YHCEN; aHAIN3 CUMBOJIBHBIX CTPOK M JIPYTUX ), AJITOPUTMOB IIOUCKA U COPTUPOBKHU
1.5 3Hanne (QYyHKIUOHAIBHBIE BO3MOXHOCTH HWHCTPYMEHTAIBHBIX CPEICTB  CPEIbI
pa3paboTku
1.6 BnaneHne OCHOBHBIMH CBEIEGHUSIMH O 0a3aX JIaHHBIX, MX CTPYKTYype, CpEICTBax
co37aHus U pPabOTHI C HUMHU
1.7 [ToHnMaHue BO3MOKHOCTEH U OrpaHUYEHHI TEXHOJIOTUI MCKYCCTBEHHOT'O MHTEJIIEKTa B




pa3IMYHBIX 00JACTAX; HAJMUUE TMPEACTABICHUNH 00 MCIOJIb30BAHUU MH(OPMAIMOHHBIX
TEXHOJIOTHH B pa3JIMYHBIX PO eCCHOHABHBIX cepax

1.8

BnageHue TeopeTMyecKkuM annapaToM, MO3BOJSIIOLIMM OCYLIECTBJISATH IPEACTABICHHE
3aIaHHOT0 HATYpPaJbHOI'0 YMCIIA B pPa3JMYHBIX CHCTEMAX CUYMCICHUS; BBIIOJHATH
npeoOpa3oBaHUsl JIOTMYECKUX BBIPAKEHHH, MCIOJb3Ysl 3aKOHbl aireOpbl JIOTHUKH;
oIpenensaTh KpaTdalliumii MyTh BO B3BELIEHHOM TIpade M KOMMYECTBO MyTell Mexmy
BEpUIMHAMHU OPUEHTUPOBAHHOTO AlMKINYECKOro rpada

YmeTs

YMeHue ucnonb30BaTh KOMIBIOTEPHO-MAaTEMaTHUECKUE MOJIEH IS aHalln3a 00BbEKTOB
U MpOLIECCOB: (POPMYIMPOBATH L1E€Jb MOJEIUPOBAHMS, BBIIOJIHATh aHAJIN3 PE3YJILTATOB,
NOJYyYEHHBIX B XOJ€  MOJEIUPOBAHUS;  OICHUBATh  aJ€KBATHOCTh  MOJEIH
MOJENUPYyEMOMY 00BEKTY MIIH MPOIeCCy; MPEACTaBIATh Pe3yJbTaThl MOJEIUPOBAHUS B
HaIJIIHOM BUJE

2.2

YMeHue kiaaccupUUUpPOBAaTh OCHOBHBIE 3aJaud aHAJIU3a JAHHBIX (IPOrHO3MPOBAHUE,
KJIacCU (pUKaIus, KJIacTepu3alus, aHaJIN3 OTKJIOHEHUH); TOHUMAaTh I10CIe10BaTEIbHOCTD
pelieHuss 3ajady aHajJu3a JaHHbIX: COOp IEPBUYHBIX JAHHBIX, OYMCTKAa U OI€HKa
KayecTBa JaHHBIX, BbIOOpP M (MJIM) MOCTPOEHHE MOJENH, MpeoOpa3oBaHUE JAHHBIX,
BU3YyalIM3allMsl JAHHBIX, HHTEpIpETalys pe3yIbTaToB

23

YMmenue onpenensith HHPOPMAIMOHHBIA 00bEM TEKCTOBBIX, I'PaUUECKUX U 3BYKOBBIX
JAHHBIX IIPU 3aJaHHBIX MapaMeTpax JUCKPETU3alUUHU. YMEHUE ONPENEISTh CPEAHIO
CKOpOCTb II€pelaul JaHHbIX, OLICHUBATh U3MEHEHUE BPEMEHHU NIEPEAAYM [IPH U3MEHEHUH
nH(OpPMAITMOHHOTO 00beMa TAHHBIX U XapaKTEPUCTUK KaHaa CBSI3U

24

YMeHue cTpouTh KOoJl, 00eCTeynBaoUil HAUMEHbBIIYI0 BO3MOXKHYIO CPEIHIOI JUIMHY
COOOIIIEHUs PU U3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHHe HCIoNb30BaTh MPHU PEIICHUH 3aJad CBOMCTBA MO3UIIMOHHOM 3alMCH YHCEIl,
AJTOPUTMBI TOCTPOEHUS 3aMKMCH YUCIIA B TO3UIIMOHHOW CUCTEME CUUCIIEHUS C 3aJIaHHBIM
OCHOBAaHHMEM M TIOCTPOECHMS YHCIA TIO CTPOKE, COAEP)KAIIEH 3amuch 3TOrO YMCla B
MO3UIIMOHHOM CHCTEME CUMCIEHUS C 3aJaHHBIM OCHOBAaHHWEM; YMEHHE BBINOJHATh
apu(pMeTHUEeCKre OTEePAHU B TO3UIIMOHHBIX CHCTEMaX CUUCICHUS

2.6

YMeHHE CTPOUTH JIOTUYECKOE BBIPAXKEHHE B JAU3BIOHKTUBHOM W KOHBIOHKTUBHOMU
HOpMaJIbHBIX (OopMax IO 3aJaHHOW TaOJMIle HMCTHHHOCTH, HCCIENA0BaTh 00JacTh
MCTUHHOCTH  BBICKA3bIBAHMS, COJIEPXKAIIEr0 TEpPEMEHHBIE; pEllaTh HECI0KHBIE
JIOTUYECKUE YPaBHEHUS

2.7

YMeHue pemaTh ajaropuTMHYECKUE 3a/ladyM, CBS3aHHbIE C aHAJIU30M IpadoB (3amadu
IIOCTPOEHUS ONTUMAJIbHOIO MYTH MEXAY BEpIIMHAMU rpada, onpeaeeHus KoIuyecTBa
pa3IMYHBIX MyTEH MEXy BEpUIMHAMHU OPUEHTUPOBAHHOT'O allUKIMYECKOro rpada)

2.8

YMeHHEe UCIOJb30BaTh JIEPEBbS MpPU AaHAJIM3€ M IOCTPOEHUUM KOJOB W IS
NPEICTABICHUS] apu(PMETUUSCKUX BBIPAKECHUM, TpPU pEIICHHH 3a7a4 TIOUCKa U
COPTHPOBKHU; YMEHHE CTPOUTH JEPEBO UTPHI MO 3aJaHHOMY aIrOPUTMY; pa3padaThiBaTh
¥ 000CHOBBIBATH BBHIUTPBINIHYIO CTPATETHIO UTPBI

2.9

VYMeHue aHanuM3upoBaTh AaJITOPUTMbl € MCHOJB30BAaHMEM TaOJMIl TPACCUPOBKU;
OTpeeNnsaTh 0e3 HMCMOJb30BaHUSI KOMIIBIOTEpA PE3YJIbTaThl BBHIMOJHEHUS HECJIOKHBIX
porpaMM, BKJIIOYAKOMIMX I[UKJbI, BETBJICHHUS W TMOANPOrpaMMbl, MpPU 3aJaHHBIX




HCXOAHBIX NAHHBIX

2.10

YMeHue OompenensiTh CIOKHOCTh H3Yy4aeMbIX B Kypce 0a30BBIX ajIroOpuTMOB
(cymmMuUpOBaHHE AJIEMEHTOB MacCHBa, COPTHPOBKA MAacCHUBA, NMEPEOOpPHBIC aNTOPUTMBI,
JBOMYHBINA TIOUCK) U TPUBOAUTH MPUMEPHI HECKOJIBKIX aITOPUTMOB PAa3HOU CIOKHOCTH
JUISL pELeHUs] OIHOM 3a/1auu

2.11

Brnanenue yHuBepcaibHBIM SI3BIKOM IMPOTpaMMHUPOBaHUs BhICOKoro ypoBHs (ITackaib,
Python, Java, C++, C#), npencrtaBieHusiMu 0 0a30BbIX THUIIAX JAHHBIX U CTPYKTypax
JAHHBIX; yMEHHUE HCHOJIb30BaTh OCHOBHBIC YIPABISIONIME KOHCTPYKIIUU; YMEHUE
OCYIIECTBJISATh aHAJIN3 MPEIJIOKEHHOW MPOTrpaMMBbl: ONPEACNIATh PE3yabTaThl pabOTHI
OporpaMMbl MpPU 3aJaHHBIX HMCXOAHBIX JAHHBIX; OMNPEACNATh, MPU KAKUX HMCXOAHBIX
JTAHHBIX BO3MOYKHO TIOJIYYCHHE YKa3aHHBIX PE3yJIbTATOB; BBISABJISATH JAHHBIC, KOTOPHIC
MOTYT MPHUBECTH K OImmMOKe B paboTe mporpamMmsbl; (GOpMYIUPOBATH MPEITIOKEHUS IO
yIYUYIIEHUIO TPOTPaMMHOI0 Koza

2.12

YMeHue peanu3oBbIBaTh Ha BHIOPAHHOM [JIsI M3YyYEHHUS S3BIKE MPOrpaMMHUpPOBAHUS
Bbicokoro ypoBHs (Ilackans, Python, Java, C++, C#) TunoBble anroputMbl 00paboTKu
YHCeJl, YUCJIOBBIX IOCIEI0BATEIbHOCTEH M MAacCHUBOB: IPEICTABJIEHUE UYHCIA B BUAE
Habopa MPOCTBIX COMHOXKUTEINEH; HaX0XKIeHHEe MAaKCUMaIbHOW (MUHUMAIbHOM) 1U(pBI
HATypaJbHOTO YHCJIA, 3alMCAaHHOIO B CHUCTEME CUMCIEHUS C OCHOBAaHHUEM,
HenpesbllaonmM 10; BbruncieHue 0000IIEHHBIX XapaKTePUCTHK 3JIEMEHTOB MacCHUBa
WIM  YHUCIOBOM  MOCHENOBATEIbHOCTH  (CyMMBbI,  IPOM3BEAEHHUS  CpEIHEro
apu(MeTrnyecKkoro, MHUHHUMAJIbHOIO W MAaKCHUMaJbHOIO 3JEMEHTOB, KOJIUYECTBa
3JIEMEHTOB, YA0BJIETBOPSIOLINX 3aJaHHOMY YCJIOBHIO); COPTUPOBKY 3JI€MEHTOB MacCHBa;
YMEHHE UCIO0JIb30BaTh B IPOrpaMMax JIaHHbIE pa3IMYHBIX THIIOB C yY€TOM OI'paHUYEHUN
Ha JMana30oH UX BO3MOXHBIX 3HAUEHWH, NPUMEHSTH NPH PELICHUH 3a1ay CTPYKTYPHI
JaHHBIX (CIIMCKH, CJIOBapH, CTEKH, OYEPEAM, IEPEBbs); NPUMEHATh CTAHJAPTHBIE U
COOCTBEHHBIE MOJIPOrPaMMBI JIJIs1 00PaOOTKM YMCIIOBBIX JIAHHBIX M CUMBOJIBHBIX CTPOK;
UCIOJI30BaTh MpU pa3paboTKe mporpamMMm OHOJMOTEKH MOANPOTPaMM; YMEHHUE
UCIOJIb30BaTh CPEACTBA OTJIAJKU MPOrpaMM B Cpeie MPOrpaMMHUPOBaHUS

2.13

YMeHue HCHONb30BaTh JJIEKTPOHHBbIE TaONWIbI M aHalu3a, MpeNCTaBICHUS U
00pabOTKM aHHBIX (BKJIIOYasi BEIOOP ONTUMAIIFHOIO PELICHHS, TOAOOp JIMHUU TPEeHJa,
pelieHre 3ajad MpOTHO3UPOBAHMUSA); YMEHHE HCIIOIb30BaTh TaOIMUYHBIC (PENSIIUOHHBIC)
0a3bl JAHHBIX U CIIPABOYHBIE CHCTEMBI

2.14

YMeHue opraHu3oBbIBaTh JIUYHOE MH(OPMALMOHHOE MPOCTPAHCTBO C MCIOIb30BAaHUEM
pa3IMYHBIX CpeNCTB LU(POBBIX TEXHOJOTUW; MOHMMAaHHE BO3MOXXHOCTEH HU(POBBIX
CEPBHCOB IOCYJaPCTBEHHBIX YCIYT, UG POBBIX 00pa30BaTEIbHBIX CEPBUCOB

IlepeueHnb 2J1eMEHTOB cO/iepKaHHs, IPOBepsieMbIX HA EI'D
10 HH(poOpMaTHKE

Kon

IIpoBepsiemMblil 371EMEHT COJEPKAHUS

[{udpoBas rpaMOTHOCTH

1.1

OCHOBHBIC TCHJICHIIUH Pa3BUTHS KOMIIBIOTEPHBIX TeXHOIOTrHi. [TapasniensHbple BEIYUCIICHUS.
MHoromnporeccopHbie CHCTEMBI. PacnpeeneHHbIe BRIMHCIUTEIbHBIC CHCTEMBI H 00padoTKa
OOJIBIITNX JAaHHBIX

1.2

[IpyHIMOBI TOCTPOCHHMS W anmapaTHble KOMIIOHEHTHI KOMIIBIOTEpHBIX cereid. CereBbie
npotokoibl. Cetb MuTepHer. Anpecanuss B cetm HurtepHet. IIporokonst creka TCP/IP.




Cucrema noMeHHBIX UMeH. Pasnenenne IP-ceTi Ha OACETH ¢ IOMOIIBIO MACOK MO CETEN

1.3

daitnoBass cucrema. Ilouck B ¢aiinoBoii cucreme. [IpUHIMIBI pa3MeEIICHUS U UMEHOBaHUS
¢aiinoB B oaroBpeMeHHoi naMsatu. [11abmons! a1t onvcanus rpymn (aiiios

1.4

CKopocTh nepeadyu JaHHbIX. 3aBUCHMOCTh BpEMEHH Mepeaadn OT HHPOPMAIMOHHOTO 00beMa
JIAaHHBIX ¥ XapaKTEPUCTUK KaHajla CBA3U

1.5

[udpoBanre nanHpix. CummeTpuyHble U HecumMmeTpuuHble mudpsl. [udper mpocroii
3amensl. [udp Lesaps. [ludp Buxenepa. Anroputv mmdposanus RSA

1.6

Kozpi, mo3Bossironie 0OHApy)XKMBaTh U UCHPABISATH OMIMOKHM, BO3HUKAIOIIWE TPHU Tepenadye
nanHbiX. Paccrosinne Xammunra. KoaupoBanue ¢ moBropenuem 6utoB. Koasl XsmMuHra

Teopernueckue OCHOBBI HH(POPMATUKU

2.1

JlBomyHoe komupoBaHHE. PaBHOMEpHBIE UM HEpaBHOMEpHbIE KOAbL JlekoaupoBaHue
COOOILIEHUH, 3allMCaHHBIX C MTOMOIIBI0 HEpPAaBHOMEPHBIX K0J0B. YcioBue ®Pano. [locTtpoenue
OJIHO3HAYHO JIEKOJUPYEMBIX KOAOB C IIOMOLIBIO J€peBa

2.2

Teopernyeckne mMOAXOABI K OIEHKE KolnyecTBa HH(POpManuu. EnuHUIBI u3MepeHus
KonmuuecTBa MHpopmaruu. AndaBUTHBIA MOAXOM K OIEHKE KOJMYECTBA MH(POpPMAIUU. 3aKOH
agmutuBHOCTH WH(popmaruu. @opmyna Xaptiau. MHpopmanus u BepostHOCTh. Dopmyna
[IIennona
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Cucrembl cuucienus. PazBepHyTas 3anuch LEIbIX U APOOHBIX YUCEN B O3UIIMOHHON cucTeMe
cuncienus. CBoicTBa MO3ULMOHHON 3alMCH 4YMCa: KOJMYECTBO LU(p B 3amucu, MpU3HAK
JIEIIMMOCTH YHUCJIa HA OCHOBAHHME CHUCTEMBI CUMCIICHHs. AJITOPUTM IIEPEBOAA LIEIOr0 YUCiIa U3
P-u4HOI cucTemMbl cUnCICHUS B AECATUUHYIO. AJTOPUTM IepeBoja KoHeuyHoi P-uuHoil 1pobu
B JIECATUYHYIO. AJITOPUTM MEPEBO/A LIEJIOr0 YUCHA U3 IECATUYHON CHUCTEMBI CUMCIEHUS B P-
nuHyto. IlepeBox KOHEUHOW necaTWYHOW Apodu B P-wunyro. /[BomdHasi, BOCbMepHUYHAs U
HIECTHAAATePUYHAast CHCTEMbl CUMCIICHHUS, CBA3b MEXKIAY HUMH. ApU(pMETHUYECKHE ONEpaIlii B
MO3ULIMOHHBIX CUCTEMAaX CUUCIIECHUS

24

Tpoanaﬂ YPaBHOBCIICHHAA CUCTEMA CHHUCIICHU . HBOI/ILIHO—)IGCSITI/I‘IHaH CHCTEMA CUHCICHUA

2.5

Koauposanue tekcroB. Koguposka ASCII. Ognobaiitaeie kogupoku. Crangapt UNICODE.
Koauposka UTF-8. Onpenenenre nHGOpMaIIMOHHOTO 00beMa TEKCTOBBIX COOOIIEHUH

2.6

Konuposanue nzobpaxxenuii. Ouenka nHGOPMAIMOHHOTO 00beMa IpaUuyecKux NaHHBIX TPH
3aJIaHHBIX Pa3peLICHNH U TITyOnHe KoaupoBaHus 11BeTa. L[BeToBbIe MoemnH.

KoaupoBanne 3Byka. OneHka nH(QOpMAIMOHHOTO 00BbEMa 3BYKOBBIX JTAaHHBIX MPH 3aJaHHBIX
94acTOTEe AUCKPETU3ALNH U Pa3PSAHOCTA KOJUPOBAHUS

2.7

AnreOpa noruku. [lonsaTtue BbIcKa3biBaHUA. BrickaspiBaTenbHbIe (HOPMBI  (TIPEIUKATHI).
KBaHTOpHI Cyl1ecTBOBaHUS U BCEOOLTHOCTH.

Jlornyeckue omneparuu. TaOnuiel MCTUHHOCTH. Jlornueckue BhIpakeHUs. Jlormdeckue
TokJecTBa. Jlornueckue onepanuu 1 onepanuy HaJ MHOXKECTBAMH.

3aKkoHbl anreOpbl JIOTUKH. OKBUBAJCHTHbIE IpPeoOpa3oBaHUsl JIOTMYECKUX BbIPaXKEHUIL.
Jlornyeckue ypaBHEHUS U CUCTEMBI YPaBHEHUM.

Jlornueckne ¢QyHKIMU. 3aBUCHUMOCTh KOJMYECTBA BO3MOXHBIX JIOTMYECKUX (YHKIHUH OT
KOJIMYECTBA apryMeHTOB.

Kanonunueckue (HhOpMbI IOTHYECKUX BBIPaXKHUI




2.8

COBepH_IeHHBIe JAU3BIOHKTUBHLIC KOHBIOHKTHBHLBIC HOPMAJIbHBIC ¢)0pr1, AJITOPUTMBL KX
IMOCTPOCHUA 110 Ta6n1/1ue HCTHHHOCTH
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Jlornueckue »iaeMeHTHl B cocTaBe KommbtoTepa. Tpurrep. Cymmarop. MHoropaspsaHbii
cymmarop. IlocTpoeHne cxeM Ha JIOTMYECKHX DJJIEMEHTAaX II0 3aJaHHOMY JIOTHYECKOMY
BBIPAKEHUIO. 3aIIMCh JIOTUYECKOTO BBIPAKEHHUS 10 JIOTUYECKOU CXeMe

2.10

Monemn u moaenupoBanue. Llenn MonenupoBaHus. AIEKBAaTHOCTbh MOAEIU MOJEITUPYEMOMY
00BeKTy Ui npoueccy. @opmanuszaius NpUKIaIHbIX 3a1a4.

[IpencraBieHue pe3ysbTaTOB MOICIMPOBAHUS B BHUJE, YIOOHOM JJISI BOCHPUATHS YETIOBEKOM.
I'padmaeckoe npepcraBieHne TaHHBIX (CXEMBbI, TAOIHUIIBI, rpadukn).

2.11

[IpencraBienue 1MeNbIX YUCEN B TaMATH KOMIbIOTEpa. OrpaHMYEHHOCTh Mana3oHa YUCeN Mpu
OTpaHUYCHHHM KOJMYecTBa pa3psaoB. llepemosHeHue paspsaHoOil ceTku. be33HakoBbie H
3HAKOBBIC JJaHHBIE. 3HAKOBBIN OUT. JIBOMYHBIN TOMOJTHUTEIBHBIN KO OTPHUIIATEIbHBIX YHCEIL.
[TobutoBbie ornueckue oneparnuu. Jlornueckuit, apuMeTHUESCKUA U ITUKITUYCCKUN CIBUTH.
[[MudpoBanue ¢ momMoIIbI0 MOOUTOBOM ornepanuu "uckaovatomee UJIA"

2.12

[IpencraBieHne BEUISCTBEHHBIX YHMCENl B MaMSITH KOMIIbIOTEpa. 3Hayalas 4acTb U MOPAIOK
yycna. Jluama3oH 3HayeHUI BelleCTBEHHBbIX uucend. [IpobieMbl XpaHEHHs! BEILECTBEHHBIX
YHUCeJ, CBA3AHHBIE C OrPAaHWYCHUEM KOJIMYECTBA pas3psloB. BeInosHEHHME onepanuil c
BEILECTBECHHBIMU YHCIaMU, HAKOIJIEHHE OIIMOOK IPU BBIYMCICHUAX

2.13

I'padpl. OcHoBHble TOHATHSA. Buasl rpado. Onucanue rpadoB ¢ TOMOIIBI MaTPHII
CMEXHOCTH, BECOBBIX MATPHIl, CIHHCKOB CMEXHOCTH. PellieHHe aJropuTMHYECKHX 3ajad,
CBSI3aHHBIX C aHAIM30M IpadoB (MOCTPOCHUE ONTHUMAJIBHOIO MYTH MEKAY BepiiMHaMu rpada,
OINpe/ieTIiCHHEe KOJMYECTBA PA3NIMYHBIX TMyTeH MEXKAy BEpIIMHAMH OpPUEHTHPOBAHHOTO
AIUKINYECKOro rpada)

2.14

Hepesnsi. bunaproe nepeBo. [lepeBbs momcka. CrocoObl ob0xoma nepeBa. lIpencraBienue
apu(MeTHUecKUX BBIpaKEHUN B BHJe JAepeBa. lcmosib3oBaHue rpadoB U JE€peBbEB MNpU
OMHMCAHUHU OOBEKTOB U MPOLIECCOB OKPYKAIOIIET0 MUpa

2.15

JlMcKpeTHbIE WTpbI JBYX MIPOKOB ¢ MOJHON mHGopmanumei. [Toctpoenue nepesa mepebopa
BAapHaHTOB, ONMCAHUE CTPATErUU UIPhl B TAOJMYHON (popme. BBIMIphIIIHbIE U TPOUTPBIIIHBIE
IIO3HUIIUH. BBII/II‘pLII_HHBIG CTpaTeruu

2.16

CpenctBa HCKYCCTBEHHOro uMHTelUiekTra. MpeHTuduxamus ¥ mnouck H300pakeHui,
pacnio3HaBaHue Jul. Vcnoiap3oBaHME METOAOB MCKYCCTBEHHOI'O MHTEJUIEKTa B OOydarolIMX
cucremax. lcnoiap3oBaHME METOJOB HCKYCCTBEHHOTO HHTE/UIEKTa B  POOOTOTEXHUKE.
UNnrepHer Bemel. HelipouHsie cetn

AJTOpUTMBI U TPOr PAMMHUPOBAHUE

3.1

Qopmanuzanus NOHATUSA aidroputma. MammHa TelOpuHra Kak YyHUBepcalbHas MOJIEIb
BBIYMCIICHU

32

OneHka CIOXKHOCTH BbIYUCIEHUN. Bpemss pabGoTel M 00bEM HCIONB3yeMOM MaMATH, HX
3aBHUCHUMOCTb OT pa3Mepa MCXOIHBIX JaHHBIX. OIlLleHKa acCHUMITOTHYECKOH CII0KHOCTU
aJITOPUTMOB. AJITOPUTMBI TOJTMHOMHANIBHON cloXkHOCTH. [lepebopHblie anroputmsl. [Ipumepst
Pa3INYHBIX AJITOPUTMOB PEIICHUS OJHON 3a]a4H, KOTOPBbIE UMEIOT PA3INYHYIO CIIOKHOCTb

33

OrnpenesnieHne BO3MOXHBIX pE3yJbTaTOB padOThl MPOCTEUIIUX AaJITOPUTMOB YIIPABICHUS
WCIOJIHUTENSIMA M BBIYUCIUTENbHBIX alrOpuTMOB. OmnpenesieHne HCXOAHBIX JaHHBIX, MPHU




KOTOPBIX aJITOPUTM MOXKET AaTh TpeOyeMbIid pe3yIbTaT
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AnroputMbl  00paOOTKM HATypaJbHBIX YHCEJ, 3allMCaHHBIX B IO3MLIHMOHHBIX CHCTEMax
CUMCIIEHUS: pa30ueHHe 3amucu 4YHucla Ha OTHAeNbHble LU(QPBI, HAXO0XKICHHE CYMMBI U
MPOU3BEACHUS IU(P, HAX0XKIEHUE MaKCUMaJIbHON (MUHUMAIbHON) HHU(PBI.

[IpencraBnenue yucna B Buie HaboOpa MPOCTBIX COMHOXHUTENEH. AJITOpPUTM OBICTPOro
BO3BEZICHUS B CTeNeHb. [[oMCK MPOCTHIX Yncen B 3aJJaHHOM JUANa30HE C MOMOIIBIO alrOpuTMa
"pemrero JpaTtochena"
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MHoropa3psiHbIe [elble YHCla, 3aa91 JUIMHHOW apHU(PMETHKU

3.6

SA3pik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunsl 1aHHBIX: IETOYHCICHHBIE,
BEIIECTBEHHbIE, CHMBOJbHBIE, Joruueckue. BerBienus. CrnoxuHble ycnoBusa. Lukibel c
ycnoBueM. L{uKIIbI o nmepeMeHHO.

OOpaboTka naHHBIX, XpaHsmmxcs B (aitnax. TekcroBeie u aBowuHble (aiibel. DaiioBbie
nepemeHHbIe ((aiistoBbie ykazaTenu). Urenue u3 ¢aiina. 3anuch B ¢aii.

Paz0uenue 3agaun Ha noazanauu. [loanporpammsl (npouenypsl U GyHkuuu). Mcnonas3zoBanue
CTaHJAapPTHOM OMONIMOTEKH A3bIKa IPOrPaMMHUPOBAHUS

3.7

Pexypcus. PexypcuBHbie mpouenypsl u ¢yHkuun. Mcnonb3oBanue crteka sl OpraHu3aiuu
PEKYPCHUBHBIX BHI30OBOB

3.8

Uucnennole Metofpl. ToyHOE W NPUOMIHKEHHOE pelleHus 3amadu. YuclieHHOe perieHue
YpaBHEHHMI C TOMOIIBIO Toa0opa mapamerpa. UMCIEHHbIE METOJbl PEIICHHS YpPaBHCHHIA:
MeToA mepedopa, METO MOJIOBUHHOTO AeneHus. [IpubnmkeHHoe BHIYUCICHHUE UIMH KPUBBIX.
Brraucnenue muomaaeid GuUryp ¢ mOMOIIBIO YHCICHHBIX METOAOB (METOJ MPSMOYTOJbHHUKOB,
merop Tpanenuil). [louck Makcumyma (MMUHMMYMa) (QYHKIMH OZHOW MEPEMEHHON METOJ0M
MIOJIOBUHHOT'O JIeJIEHUS
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O6paboTka CHUMBOJIBHBIX JaHHBIX. BCTpoeHHbIE (QYHKIMM S3bIKa NPOTPAaMMHUPOBAHUS JIJIS
00pabOTKM CHMBOJBHBIX CTPOK. AJNTOPUTMBI OOpaOOTKM CHUMBOJIBHBIX CTPOK: IOJCYET
KOJIMUECTBa MOSIBJICHUH CHMBOJAa B CTPOKE, pa3OMEeHHEe CTPOKHM Ha CJIOBA IO IMPOOETbHBIM
CUMBOJIAM, TOMCK IOACTPOKM BHYTPHU JAaHHOW CTPOKM, 3aMEHAa HAWJACHHOW IMOJCTPOKH Ha
JIpyryto cTpoky. ['eHepaius Bcex ciI0B B HEKOTOPOM alipaBUTE, yAOBIETBOPSIOIINX 3aAaHHBIM
orpannueHusiM. [IpeoGpa3oBanue uncia B CHMBOJIBHYIO CTPOKY M 0OpaTHO

3.10

MaccuBbl M TOCIIEAOBAaTEIbHOCTH 4YHCEN. Bpiuncienue oOOOIMIEHHBIX XapaKTepUCTUK
AIIEMEHTOB MAacCHBa WJIM YMCIIOBOM MOCIJIEIOBATEIHLHOCTH (CYyMMBI, IPOU3BENEHUS, CPEAHETO
apu(MeTH4ecKoro, MUHUMaJbHOIO U MaKCHUMAJbHOTO 3JIEMEHTOB, KOJMYECTBA 3JIEMEHTOB,
YIOBJIETBOPSIIOIIUX 33IaHHOMY YCJIOBUIO). JIMHEHHBIN MOMCK 3aaHHOTO 3HAYEHUSI B MACCHBE.
AnTOpuUTMBI  PabOTBI C DJJIEMEHTAaMH MAacCHBa C OJHOKPATHBIM MPOCMOTPOM MAaCCHBA.
CoptupoBka ogHOMEpHOT0 MaccuBa. [IpocTeie METOABI COPTUPOBKU (METOH My3bIPbKa, METO
BbIOOpa, copTupoBKa BcTaBKamu). CopTupoBKa cinusHHEM. BbICTpas coOpTHpOBKa MaccuBa
(amroput™m QuickSort). JIBOU4HBII MOUCK B OTCOPTUPOBAHHOM MaCCUBE

3.11

JIBymMepHBbIE MacCUBHI (MaTPHIIBI). ATTOPUTMBI 00PaOOTKH IBYMEPHBIX MAaCCHBOB: 3aMOJTHECHHE
JIBYMEPHOI'0O YHCIIOBOIO MaccuBa MO 3aJaHHBIM IIpaBWJIaM, IIOMCK JJEMEHTAa B JIBYMEPHOM
MacCUBe, BBIYHMCICHHE MaKCUMyMa (MHUHHMYMa) U CYMMBI 3JIEMEHTOB JIByMEPHOI'O MacCHBa,
IepecTaHOBKa CTPOK U CTOJIOIIOB IBYMEPHOI'0 MaccuBa

3.12

CrnoBapu (accolMaTUBHBIE MaCCHUBBI, OTOOpaXkeHus ). X3mr-tadbmuiibl. [Toctpoenue andaBuTHO-
YaCTOTHOT'O CJIOBaps JJIs 3aJJaHHOTO TEKCTa

3.13

Crexku. AHanM3 MNPaBWIBHOCTH CKOOOYHOTO BbIpaKeHHUS. Bpruncienue apudmMeTHueckoro




BBIpAXKEHUS, 3aMUCAHHOTO B mocThukcHoil (opme. Ouepenu. Vcmonp3oBaHue ouepenu st
BPEMEHHOT' O XPaHEHHsI JaHHBIX

3.14

Anroputmbl Ha rpacdax. IlocTpoeHne MHHMMAaIbHOTO OCTOBHOTO J€peBa B3BEIIEHHOTO
CBSI3HOI'O HEOPUEHTHUPOBAaHHOro rpada. KomuuecTBo pa3nuyHbIX MyTeH MEXAy BEpIIMHAMU
OPHEHTHPOBAHHOIO alIUKINYecKoro rpada. Anroput™ JlefikcTpsl

3.15

JepeBbs. Peanuzainus gepeBa C MOMOIIBIO CCHUIOYHBIX CTPYKTYp. J[BouuHble (OMHapHbBIE)
nepesbs. [locTpoeHue nepeBa A 3a/JaHHOTO apu(MeTH4YecKoro BbIpakeHMs. PekypcuBHbIE
aJITOpPUTMBI 00X0/1a iepeBa. Vcrionp30BaHue CTEKa U oYepean A 00Xo/a 1epeBa

3.16

JluHamMuueckoe IporpaMMHUpOBaHME KaK METOJ pEelIeHUs 3aJad  C  COXPAaHCHHEM
IPOMEXKYTOUHBIX  PE3yJbTATOB. 3aJadyd, pellaeMble € IOMOIIBIO  JWHAMUYECKOIO
MIPOrPaMMHPOBAHHUS: BBIUMCICHUE PEKYPCUBHBIX (YHKIMI, MOJCYET KOJMYECTBA BapHUaHTOB,
3a/la4d ONTHUMH3ALUU

3.17

[Tonsatue 06 00BEKTHO-OPHEHTUPOBAHHOM ITporpamMmmupoBanuu. O0bEKTHI U Kiacchl. CBoiCTBa
U MeToJbl 00beKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHamu3. Pa3paboTka mporpaMM Ha OCHOBE
00BEKTHO-OpUEHTUPOBAHHOTO TToAX0Aa. HKancynauus, HaclieqoBaHue, MOJIUMOPHU3IM

WHupopManimoHHbIE TEXHOIOTUU

4.1

Anamn3 gaHHbIX. OCHOBHBIE 33/J1a4M aHAIM3a JAHHBIX: MPOTHO3WPOBAHUE, KiaccH(UKaIlus,
KJIacTepU3aIus, aHaau3 OTKIOHeHHH. [locnenoBaTelbHOCTh pelIeHus 3aa4 aHaIn3a JaHHBIX:
cOOp NEepBUYHBIX JAHHBIX, OYMCTKA U OLIEHKA KauyeCTBa JIAHHBIX, BRIOOP M (MJIM) MOCTPOCHUE
Moziend, MpeoOpa3oBaHHe AaHHBIX, BU3yalW3alUs [aHHBIX, MHTEPIpPETALMs PE3yIbTaTOB.
[Tporpammubie cpenctBa u VHTepHET-cepBUCHL st 00pabOTKM M TMPEACTABICHUS IAHHBIX.
Bonbime nanupie. MammaHOE 00y4YeHUE

4.2

AHanu3 JaHHBIX C TIOMOIIBIO BJEKTPOHHBIX TaOuuil. BpluMciieHHe CyMMBbI, CpEIHEro
apuMeTHdecKoro, HauOoJbIIero (HAaWMMEHBIIETO) 3HAUCHUs JHMama3oHa. BeruucieHue
kod(unmeHTa KoppessIuu AByX psaoB naHHBIX. [locTpoeHne CTONOYATHIX, JIMHEHYATHIX U
KpyroBeix nauarpamm. [locrpoenue rpaduxoB ¢ynkuwmii. [Togbop nMHUM TpeHIa, pelieHue
3aJ1a4 MPOrHO3UpOBaHMsl. Pemienne 3a/1a4 ONTHMHU3AIUH C IIOMOIIBIO DJICKTPOHHBIX TaOJIHUIT

4.3

Juckpetuszanuss Opyd  MaTEMaTUYECKOM  MOJEIMPOBAHUU  HENPEPBIBHBIX  IMPOLIECCOB.
MonenupoBanue ABWXeHUS. MojaenupoBaHue OHOJIOTMYECKUX CHCTeM. MaTtemaThuueckue
MOJIeNTd B SKOHOMUKE. BrrumcinnTenbHbie SKCIIepuMEeHTHI ¢ MoaensimMu. O0paboTka pe3ynbTaToB
JKCIIEpUMEHTa. MeTon HauMeHbIIMX  KBajpaToB. OlieHKa YHUCJIOBBIX IMapameTpoB
MOJICITUPYEMBIX OOBEKTOB M MpPOIECCOB. BoccTaHOBJIGHHWE 3aBHCHMOCTEH IO pe3yjbTaTam
AKCIIEPUMEHTA

4.4

BepostHocTHBIE MOztenu. Metoasl MonTe-Kapio. MMutanmonnoe moaemupoBanue. CucreMsl
MaccoBOI'0 00CITyKUBaHUS

4.5

Tabnuunpie (pensAnMOHHBIE) 0a3bl JMaHHBIX. Ta0nMima - TpeACcTaBICHUE CBEICHUM 00
ONHOTHIIHEIX 00BbekTax. Ilome, 3ammch. Kimrou tabmuuel. Pabora ¢ roroBoil 0a3o0ii JaHHBIX.
3anonHenue 6a3bl JaHHbIX. [louck, copTupoBKa U (GUIbTpalUs JaHHBIX. 3apOChl HA BHIOOPKY
JIaHHBIX. 3aMpPOCHI C MapaMeTpaMu. Bpraucisiemple 1MoJis B 3alpocax.

MHuororabnuunble 0a3bl JAaHHBIX. THUNBL CBs3ed MexIy TabmunamMu. BHemHui Kirod.
[{enocTHOCTB 0a3bl TaHHBIX. 3aMPOCHl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX

4.6

TexcroBblil mporeccop. CpencrtBa HOMCKa M aBTO3aMEHBI B TEKCTOBOM IIPOLIECCOPE.




CTpyKTYypUpOBaHHBIC TEKCTOBbIC OKyMeHThl. CHOCKH, oriaBiieHue. [IpaBuiia IUTHPOBAHMUS
HMCTOYHUKOB M 0opmieHHS OHOIMOrpadhuueckux CChUIOK

I[Ipu  peanmuzauuun

IIPOrpamMMBbl

BO3MOXHO

HCIIOJIb30BaAHUEC

CJICYIOIHX

AJIEKTPOHHBIX

o0Opa3oBaTenbHBIX pecypcoB (B cooTBerctBuM ¢ Ilpukazom MuHnnpocsenienuss Poccun ot
23.07.2025 Ne 551 "OO yrtBepkaeHuu ¢enepanbHOro MepeuHs JIEKTPOHHBIX 00pa30BaTENbHBIX

pecypcos,

AOMYHICHHBIX K MCIIOJb30BAHWUIO IIPpU pealIrn3alluid HMCHOHIUX TOCYdapCTBCHHYHO

aAKKpeAUTAlMI0 00pa30BaTENbHBIX MPOTPaMM HAYAILHOTO OOINEro, OCHOBHOTO OOIIEro, CPemaHero

obmrero oopazoBanus'):

IlepedeHb 3JIEKTPOHHBIX 00pa3oBaTebHBIX pecypcoB (nasee - JOP), 1onyIeHHBIX K HCMOJb30BAHUIO NIPHU
DAMMbI Cpe/IHero o0uero 06pa3oBaHus

peaIn3anuu 00s13aTeJILHOM YaCTH oﬁmeoﬁpazoBaTeanoﬁ nmpor

Ne HaumenoBanmue Kpartkoe onucanue 3J1eKTPOHHOTO IlpaBoo0d1agaTesb Kaace, s
n/n JIEKTPOHHOTI'0 00pa3oBaTeILHOIO pecypca 3JIEKTPOHHOI'0 KOTOPOro
00pa3oBaTeJbHOI0 (BKJIIOYAS CTPYKTYPY, MPeAMETHOE 00pa3oBaTeJbHOI0 pa3padoraH
pecypca, coOCTaBUTEIb co/iep;KaHue U MeTaJlaHHbIe, pecypca (HaMMeHOBaHHME | 3JIeKTPOHHbI
(cocTaBHUTEIN) MO3BOJISIIONIHE OHO3HAYHO OPUINYECKOT0 JIUIA i
JIEKTPOHHOT 0 HICHTH(PUIHPOBATH 3JIEKTPOHHBIN Judo pamunus, ums, oOpa3zoBareJ
00pa3oBaTeJbLHOI0 oOpa3oBaTe/bHbBIN pecypc) 0T4YecTBO (IIPH HAJTUYUM) bHBII
pecypca ¢puzuyeckoro auua, pecypc
KOTOpPOMY B
YCTAHOBJICHHOM
3aKOHOIATEJIbCTBOM
Poccniickoit @eaepanun
MOPSIIKe MPUHALJTEKAT
HCKJIIOYUTEIbHOE NIPAaBO
HA 3JIEKTPOHHBIN
oOpa3oBare/bHbIN
pecypc)
Marematuka u uHpopmaTuka (npeamerHasi 00J1acTh)
NUndopmaruka (yueOHbIil npeamer)
1 [udposoii kypc Liudposoit Kypc paspaboTan B | ®CAOY BO 10
"Nudopmaruka" 10 xiacc COOTBETCTBUHU c OenepansabiMu | "T'ocynapcTBeHHBIH
roCcy1apCTBEHHBIMU 00pa3oBaTeNbHBIMU | YHHUBEPCUTET MPOCBENICHUS "
craHgapTamu, (eaepaabHBIMA OCHOBHBIMU
00pazoBaTeabHBIMH porpaMmMaMu 5
YHUBEPCAIIBHBIM TEMATUYCCKHUM
KJIacCHU(PUKATOPOM JIJIsl KCIOJIL30BaHUS TIPU
peain3anun 4YacTu O6HI€O6PaSOBaTeJ'IBHOI>i
porpamMmbl, (HOPMHUPYEMOH yJaCTHUKAMH
O6p3.30BaT€J'H>HI>IX OTHOIIIEHUH 10 opeamMeTy
"Uadopmarmka" (cpenuee o0mee
oOpazoBaHue, 0a30BbIl YPOBEHb)
2 [udposoii kype Ludposoit Kypc paspaboran B | ®['AOY BO 11
"Nudopmarnka" 11 ximacce COOTBETCTBUU c ®enepansubiMu | "['ocynapcTBeHHBIN
TOCYIapCTBEHHBIMH 00pa3oBaTEeIbHBIMU | YHUBEPCHUTET IPOCBEIICHUS "
cTaHOapTaMu, (enepaTbHBIMA OCHOBHBIMU
00pa3oBaTenbHBIMH IIporpaMMaMu "
YHUBEPCAITBHBIM TEMATHYCCKUM

KIIaCCU(HKATOPOM ISl HCIIONBb30BaHHS MIPU
peamm3anuu 9acTH 00meo0pa3oBaTeIbHON
nporpaMMmbl, (GOPMUPYEMON y4aCTHHKAMH
00pa30BaTeIbHBIX OTHOLICHHH TI0 TIPEAMETY
"Nadopmarnka" (cpenuee obmiee
oOpaszoBanme, 6a30BBI YPOBEHB)




Tpenaxep «Ob61axko
3HaHuil. [lkomnay.
Nudopmaruxka, 10 kimace
(TTackann)

20P COJIEP>KUT clenyrolne
o0Opa3oBaTelbHBIE PECYPCHL: @) OIOPHBIC
KOHCIIEKTHI (mpencrapistoT coboi

KOHIIEHTPHPOBAHHYIO TEOPHI0 «HA OJHOM
cmaiize» mo  TeMaM  mpenMmera;  0)
caMoCTosTeNIbHBIE ~ paboThl  (comeprkar
MHTEpaKTUBHBIE 3a/IaHUsI C ABTOMATHYECKOU
MPOBEPKON); B) KOMIUIEKT TEMAaTHYECKUX
KOHTPONBHBIX paboT. Copepxkanme DOP
cootBerctByeT ®I'OC COO u ©OIT COO ¢
yaeToM QenepaabHOi pabodeil mporpaMMBI
Bocriutarug. OTOOp M MOCIeI0BaTeIFHOCTh
W3ydeHUs ~ MaTepuaja  COOTBETCTBYIOT
(denepanpHOl paboueit mporpamme COO 1o
npeamery  «MHpopmaTtuka»  (0a30BBIH
YPOBEHB)

000 «Pusukon-1ad»

10

Tpenaxep «O6maxo
3Hanuil. [llkomnay.
Wndopmaruxka, 11 kiace
(ITackaip)

20P COJIEPKUT CIeIyIoIIne
00pa3oBaTeIbHBIC PECYPCHl: a) OHOpPHbBIE
KOHCIIEKTBI (mpeacTaBIAIOT coboit

KOHLICHTPHPOBAHHYIO TEOPHIO «HA OAHOM
cmaiine» 1To  TemMaMm  mpeamera;  0)
camMocTosTeNNbHBIE ~ paboThl  (comepikar
MHTEPaKTUBHBIE 3aJlaHUs C ABTOMaTHYECKOH
MPOBEPKOM); B) KOMIUIEKT TEMaTHYECKUX
KOHTpoNbHBIX paboT. Copepxkanne S0P
cootBercTByeT ®I'OC COO u ©OII COO ¢
yueToM (eaepabHON pabodelt mporpaMmmsl
BocruTanua. OTOOp M TOCIEI0BATENbHOCTD
U3y9eHUs ~ MarepHala  COOTBETCTBYIOT
¢benepanbHoit padoueii mporpamme COO 1o
mpeamery  «MHpopmarukay — (0a30BBIN
YPOBEHB)

000 «PuszukoH-1a0»

11

Tpenaxep «Ob6nako
3HaHuil. [llkomnay.
Nudopmaruxka, 10 kiace
(C+H)

20P COJIEPKUT cIeyoIne
o0pa3oBaTelbHbIE PECYpPCHl: @) OIOPHBIE
KOHCIICKTBI (npencrapmustoT coboi

KOHIICHTPHPOBAHHYIO TEOPHIO «HA OJHOM
craiiney WO TeMaMm  mpeaMmera;  0)
CaMOCTOATeNIbHBIE  paboThl  (comepikar
WHTEPaKTUBHBIC 33JIaHUS C aBTOMATHYECKOM
NPOBEPKOW); B) KOMIUIEKT TEMaTHYECKUX
KOHTpONbHBIX pabor. Conepkanne SOP
cootBerctByeT ®I'OC COO u ®OIT COO ¢
ydetoM enepabHON pabodeill mporpaMmmsl
BociuTaHusa. OTOOp ¥ MOCIIEI0BATEILHOCTD
W3y4eHUS ~ MarepHala  COOTBETCTBYIOT
denepanpHOl padoueii mporpamme COO mo
npeamery  «MHpopmartuka»  (0a30BBIH
YPOBEHB)

000 «PuszukoH-1a0»

10

Tpenaxep «O6mako
3HaHuil. [komay.
Nudopmaruka, 11 knace
(C++)

30P COJIEPKUT CIEIYIOIINE
o0pa3oBaTelbHBIE PECYPCH: a) OIOpHBIE
KOHCIIEKTBI (mpeacTaBIAIOT coboi

KOHLICHTPHPOBAHHYIO TEOPHUIO «HA OXHOM
cmaiime» To  TeMaMm  mpemMmera;  0)
caMocTosITeNNbHBIE  paboThl  (comepikar
WMHTEpaKTUBHBIE 3aJIaHUsI C ABTOMATHYECKOU
MPOBEPKOH); B) KOMIUIEKT TEMAaTHYECKUX
KOHTPONBHBIX paboT. Copepxkanme DOP
cootBerctByeT ®I'OC COO u ©OIT COO ¢
yueToM QenepaabHOi pabodeil mporpaMMBI
Bocriutarua. OTOOp M MOCIeIOBATETHHOCTD
W3y4eHUs] ~ MarepHala  COOTBETCTBYIOT
denepanpHOl padoueii nporpamme COO mo
npenmery  «Mudopmarukay  (6azoBbIit

000 «Pu3uKoH-1a0»

11




YPOBEHB)

Tpenaxep «O6mako
3HaHui. [lkomay.
Nudopmaruka, 10 kiace
(C++), (yrmyOeHHBIH
YPOBEHB)

30P COZIEPKUT CIEIYIOIINE
oOpa3oBaTenbHBIE PECYPCHI: a) OIOPHEIE
KOHCITEKTBI (mpencTaBnsIOT coboit
KOHIIEHTPHPOBAHHYIO TEOPHI0 «HA OJHOM
cmaiime» To  TeMaMm  mpemMmera;  0)
caMocTosITeNNbHBIE ~ paboThl  (comepikar
WHTEPaKTUBHBIC 33[JaHUSI C aBTOMATUIECKON
MPOBEPKOH); B) KOMIUIEKT TEMATHYECKHUX
KOHTPONBHBIX paboT. Copepxkanme DOP
cootBerctByeT ®PI'OC COO u ©OIT COO ¢
yaeToM QenepaabHOi pabodeil mporpaMMBI
Bocrutanua. OTOOp M TOCIEeI0BAaTENbHOCTD
U3y4yeHHs  Marepuaja  COOTBETCTBYIOT
denepanbpHOil padoueii nporpamme COO o
npenmery «WHdopmarukay (yrayOoaeHHBINH
YPOBEHB)

000 «Pu3uKoH-1a0»

10

Tpenaxep «O6maxko
3HaHui. [komay.
Nudopmaruka, 11 knace
(C++), (yrmyOneHHbIN
YPOBEHB)

30P COJICPKUT CIEIYIOIINe
00pa3oBaTebHbIE PECYpPChl: a) OIOPHBIC
KOHCIIEKTBI (npencrapistoT coboii
KOHI[CHTPHPOBAHHYIO TEOPUIO «HA OJHOM
cmaiiie» mo  TeMaM  IpenMmera;  0)
caMoCTOsITeNIbHBIE ~ paboThl  (comepikar
WHTEPAKTHUBHBIC 3a[[aHUSI C aBTOMATUIECKOU
MPOBEPKOH); B) KOMIUICKT TEMaTHYCCKUX
KOHTpONbHBIX pabor. Conepkanne SOP
cootBercTByeT ®I'OC COO u ®OIT COO ¢
yueToM (QenepaabHOi padbodell mporpaMMeI
Bocrutanus. OTOOp M TOCIIEe0BATENbHOCTD
W3y4eHUs: ~ MaTepuaja  COOTBETCTBYIOT
(benepanpHOl padoueii nporpamme COO 1o
npeamery «MupopmaTukay (yriyOneHHBINH
YPOBEHB)

000 «Pu3uKoH-1a0»

11

ONEeKTPOHHBIH
00pa3oBaTeTbHBIN
(mH(OpPMAITMOHHBI) pecypc
«SHnexc YueOHUK.
Nudopmarukay, 10 xirace

DO0P mpemmaraer HabOp WMHCTPYMEHTOB,
UCIIOJIb30BaHHE KOTOPBIX  YIOBIETBOPSET
TpeboBanusiMm DPI'OC k ¢dopmupoBaHUIo
yenoBuii  peammzanmun OOIl  obmiero
00pa3oBaHMsl, CHOCOOCTBYET IOCTHXKEHHIO
00yJaroIUMCS TUIAHUPYEMBIX JIMYHOCTHBIX,
MeTanpeaAMEeTHBIX u MPEIMETHBIX
pesynbTatoB ooyuernus. Macrpymentsr SOP
MTO3BOJISTIOT YUHUTEITIO O0OBEKTUBHO
JMarHOCTHPOBATh u OLICHUBATb
oOpa3oBaTebHbBIE PE3yNbTaThl 00y4aeMblIX,
a TaKXe YPOBEHb HUX 3HAHWM, YMEHUH,
HAaBBIKOB,  YPOBEHb  IIOJTOTOBKM K
KOHKPETHOMY 3aHATHIO MO IUCLMIUIMHAM
0011eo06pa3oBaTenbHON MOJITOTOBKH,
COU3MEPATH pe3yabTaThl YCBOCHUS
MaTepHallaB COOTBETCTBHU C TPEIOBAaHUAMHU
roCyJapCTBEHHOTO 00pa3oBaTeNIbLHOTO
CTaHJapTa

000 «Sunexe»

10

10

DNeKTPOHHBIN
00pa3oBaTeIbHBIN
(uH(bOPMAIOHHEI) pecypc
«SInpexc YueOHuK.
Nudopmarukay, 11 kiace

OO0P mpennaraer Ha0Op HMHCTPYMEHTOB,
UCIIONIb30BAHUE KOTOPBIX  YIOBIIETBOPSIET
tpeboBanusiM PI'OC k  QopmupoBaHUIo
ycnoBuii  peammzanmu OOIT  obmiero
00pa3oBaHUsl, CHOCOOCTBYET JOCTHIKEHHUIO
00y4JaromuMcsl TUIAaHUPYEMBIX JINYHOCTHBIX,

MeTanpeIMeTHBIX u MIPEAMETHBIX
pe3ynbTatoB 00y4deHus. Muctpymentsr S0P
MO3BOJISIOT YUUTETIO 0OBEKTHBHO
JIMarHOCTUPOBATh u OIICHUBATh

o0pa3oBaTeIbHbIE PE3yNbTaThl 00y4aeMblX,

000 «SIanpexc»

11




a TakKe YpOBEHb HUX 3HAHWM, yMEHHI,
HaBBIKOB, YpPOBEHb MOJTOTOBKH K
KOHKPETHOMY 3aHATHIO [0 JHCIHUIUTHHAM
0011e00pa30BaTEILHOM MOJITOTOBKH,
COU3MEPSITH pe3yJIbTaThl YCBOGHHS
MarepuajiaB COOTBETCTBUH C TPEIOBAHUSIMH
rOCyIapCTBEHHOTO 00pa3oBaTeILHOTO
CTaH/apTa




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 665813868896249450789253550581075301583087309075
Bnageney BenouepkoBckan AHacTacua PoMaHoBHa

OedcTevTened C11.09.2024 no 11.09.2025



http://www.tcpdf.org

		2025-10-02T11:18:56+0500




