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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma o MHGOpPMATHKE HA YPOBHE CPEIHETO OO0IIero o0pa3oBaHMs NAET MPEACTABICHUE O
LessAx, oouiei cTpaTeruu OOy4eHus, BOCIUTAHUSA M Pa3BUTHS OOYYAIOUIMXCS CPEICTBAMHM y4eOHOIo
npeamera «MHpopmaTuka» Ha 6a30BOM YPOBHE, YCTaHABIMBAET 0053aTEIbHOE IPEMETHOE COJIEPKAHHUE,
IIpeyCMaTpUBAEeT €ro CTPYKTYPUPOBAaHUE IO pasfeslaM M TeMaM, OIpelesseT paclpeieieHue ero o
KJ1accaM (rojilaM U3y4yeHus).

[Iporpamma 1o MH(pOPMATUKE OIpPENENAeT KOJIMYECTBEHHBIE M KAUECTBEHHBIC XapPaKTCPUCTUKH
y4eOHOro marepuana [yl KaKAOro roja U3yudeHHs, B TOM 4YHCIE JUIsl COAEP’KAaTeIbHOIO HaIOJIHEHUs
pasHoOro BHJA KOHTPOJs (IPOMEXYTOUHOW arTecTalui OOYy4yaroIlMXCs, BCEPOCCHUMCKHX INPOBEPOUYHBIX
paboT, rocyIapCTBEHHON MTOTrOBOM arTectanuu). IlporpaMmMa no nHpopMaTHKE SIBISETCS OCHOBOHM ISt
COCTaBJICHUS aBTOPCKUX YUEOHBIX IPOTpaMM U YU€OHHKOB, TOYPOUHOTO TUIAHUPOBAHHS Kypca YUUTEIIEM.

WNudopmarrka Ha ypoBHE CpeTHEro o011ero 00pa3oBaHUs OTPAXKAET:

CYLIHOCTh MH(OPMATUKU KaK HAYYHOH AMCLUIUIMHBI, U3ydalolleld 3aKOHOMEPHOCTH MPOTEKAHUS U
BO3MOKHOCTH aBTOMATH3aIIMH WH(OPMAIIMOHHBIX IPOIIECCOB B PA3JIMYHBIX CHCTEMAX;

OCHOBHBIE 00JIaCTH NMPUMEHEHUS HHPOPMATHKH, IPEXKAE BCEro MH(OPMALMOHHBIE TEXHOJIOTHH,
yIpaBJIeHUE U COLUANIBHYIO chepy;

MEXIUCIUIIMHAPHBIN XapakTep HHPOPMATUKU U HH(OPMALIMOHHOH 1A TEIbHOCTH.

Kypc unpopmatuku Ha ypoBHE CpeIHETO OOIIEro 00pa30BaHMS SIBISETCS 3aBEPIIAIOIINM ATAIIOM
HETPEpbIBHONH  MOATOTOBKM  oOydarommxcst B obmacth  HWHGOpPMAaTHKH W HH(OPMAIIMOHHO-
KOMMYHUKAI[MOHHBIX TEXHOJIOTHI, OH ONUpPAETCs Ha CoJiepKaHue Kypca HH(POPMATHUKU YPOBHS OCHOBHOTO
obmiero o00Opa3oBaHUS W ONBIT IOCTOSHHOTO IPUMEHEHUs HWHPOPMALUOHHO-KOMMYHUKAIMOHHBIX
TEXHOJIOTUH, TAaET TEOPETUUECKOE OCMBICIIEHHUE, HHTEPIIPETALINIO U 0000IIEHHE 3TOTO OIBITA.

B conep:xxanuu yue6Horo npeamera «MHpopmaTkay BBIAEIAIOTCSA YEThIPE TEMATHUECKUX pa3jiena.

Paznen «{u¢poBas rpaMOTHOCTB» OXBAaThIBAET BOMPOCHI YCTPOWCTBA KOMIIBIOTEPOB M JIPYTHUX
9JIEMEHTOB IIM(PPOBOIO OKPYKEHHs, BKJIIOYas KOMIBIOTEpHbIE CETH, HCIIOJIb30BaHUE CPEJCTB
ONEpaIMOHHON cucTembl, paboTy B ceTu VIHTepHET U HCIOJIIB30BAHME HHTEPHET-CEPBUCOB,
MH(OPMALIMOHHYIO O€30MaCHOCTb.

Paznen «Teopernueckue OCHOBBI MH(POPMATUKW» BKJIIOYACT B ceOs MOHATUHHBIA anmapar
MH(POPMATHUKH, BOIPOCH KOJUPOBaHUA MH(YOPMAILUHU, U3MEpEeHUs] HMH(POPMAMOHHOTO 00BbEMa JaHHBIX,
OCHOBBI aJIT€0pbI JIOTUKH ¥ KOMITBIOTEPHOTO MOJEITUPOBAHUS.

Paznen «AnropurMbl M TOpOrpaMMHUpPOBaHHE)» HANpaBiI€H Ha pa3BUTHE aAITOPUTMUYECKOTO
MBILUIEHUS, pa3pabOTKy aaropuTMoB, (pOpMHUpOBaHME HABBIKOB peajM3allid MPOrpaMM Ha BHIOPAaHHOM
A3BIKE IPOTPAMMHUPOBAHUSI BHICOKOTO YPOBHSI.

Paznen «MHpopManmoHHbIE TEXHOJIOTMM» OXBATHIBAET BOMPOCH! MPUMEHEHUS WH()OPMALMOHHBIX
TEXHOJIOTUH, pEaTM30BaHHBIX B MPHKIIAAHBIX MPOTPAMMHBIX MPOAYKTaX W WHTEPHET-CEPBHCAX, B TOM
qucye NMpHU PelIeHUH 33/1a4 aHalIu3a JaHHBIX, UCTIOJIb30BaHUE 0a3 NTAHHBIX U AJIEKTPOHHBIX TAOJUI] IS
peleHusl MPUKJIAIHbIX 3a1a4.

Pe3synbTaTsl 6a30Boro ypoBHS uM3ydeHus yueOHoro npenmMera «MH}opmaTtukay OpueHTHPOBAHBI B
MEepByI0 odYepeab Ha o0Ouyr0 (GYHKIUMOHAIbHYIO T'PaMOTHOCTb, IOJYyYE€HHUE KOMIIETEHTHOCTEH JUIs
MOBCEHEBHOM JKU3HU U 00111er0o pa3BuThs. OHU BKIIIOYAIOT B ceOsl:

MOHMMAaHHE TMPeIMeTa, KIIOYEBBIX BOIPOCOB M OCHOBHBIX COCTABIIAIONIIUX 3JEMEHTOB M3y4aeMOM
peaMETHON 001acTH;

yYMEHHE pellaTh TUIOBBIC MPAKTUYECKHUE 3aJaud, XapaKTEepHbIC JJIs UCIOJIb30BAaHUS METON0B U
WHCTPYMEHTApHs TaHHOH NMpeIMEeTHOH 001acTu;

OCO3HaHME PAMOK M3y4YaeMO#l MpeIMEeTHON 00JacTH, OTPAaHUYEHHOCTH METO/0B M MHCTPYMEHTOB,
TUINYHBIX CBSI3€H € APYrMMH 00IaCTAMH 3HAHUS.

OcHoBHas 1eib u3ydeHus yueOHoro nmpeamera «MHdopmaTika» Ha 6a30BOM YpOBHE AJISl YPOBHS
cpeanero ob1ero oopazoBanus — o0ecrieyeHHEe JaJbHEUIIETo Pa3BUTHUS HHPOPMAITMOHHBIX KOMIETEHITUH
BBIIYCKHUKA, €r0 TOTOBHOCTU K XH3HH B YCIIOBHSX pa3BUBAIOLIETOCS MH()OPMAIMOHHOTO OOIIECTBA U



BO3pAaCTaIOIIEeH KOHKYPEHIIUU Ha PhIHKE Tpyaa. B cBsi3u ¢ aTuM nzydenue nuadopmaruku B 10 — 11 xmaccax
JIOJDKHO 00€CTIeUnTh:

cOPMHPOBAHHOCTh  MPEACTABICHMA O  pond  HUHGOPMATHKH, HH(POPMAIMOHHBIX H
KOMMYHHUKAI[MOHHBIX TEXHOJIOTHI1 B COBPEMEHHOM OOIIECTBE;

C(OPMHUPOBAHHOCTb OCHOB JIOTMYECKOI'0 ¥ aJITOPUTMHUYECKOTO MBILICHMUS;

c(OPMHPOBAHHOCTH YMEHHH pa3nndarh (GakThl U OLICHKH, CPABHUBATh OIICHOYHBIE BBIBO/IbI, BUICTh
UX CBS3b C KPUTEPHUSIMU OLICHUBAHUS U CBA3b KPUTEPUEB C ONPEAEIEHHON CUCTEMOU LICHHOCTEW, IIPOBEPATH
Ha JJOCTOBEPHOCTh M 00001aTh HHPOPMAIIHIO;

c(OPMHUPOBAHHOCTB MIPEJICTABICHUH O BIUSTHUY UH(OOPMAIIMOHHBIX TEXHOJIOTUI Ha KU3Hb YEJIOBEKA
B 00II[ECTBE, IOHUMAHUE COLMAIBHOI0, 3KOHOMUYECKOI0, OJUTUYECKOI0, KyJIbTYPHOTO, FOPUANYECKOTO,
MPUPOJHOTO, SPrOHOMUYECKOT0, MEIUIIMHCKOTO U (PU3MOJIOTHYECKOTO KOHTEKCTOB MH(OPMAITMOHHBIX
TEXHOJIOTHI;

INPUHATUE TMPABOBBIX M JITHYECKUX AaCMEKTOB MH(OPMAIMOHHBIX TEXHOJOTUH, OCO3HaHHE
OTBETCTBEHHOCTH JIIOJICH, BOBJIICYEHHBIX B CO3JAaHHE W HCIIOJIb30BAaHUE HH(MOPMAIIMOHHBIX CHCTEM,
pacmnpocTpaHeHue HHPOPMAIIHH;

CO3JlaHH€ YCJIOBUH JJIs1 pa3BUTHsSI HABBIKOB yueOHOM, MPOEKTHOH, Hay4HO-MCCIEI0BATENbCKON U
TBOPYECKOH /1€ TEIbHOCTH, MOTUBALIMU 00YYaIOLINXCS K CAMOPA3BUTHIO.

Ha n3yuyenne nundopmaruku (6a30BbIil ypoBeHb) oTBOAMTCS 68 yacoB: B 10 kimacce — 34 vaca (1 gac
B Heneno), B 11 kmacce — 34 vaca (1 gac B Henernio).

ba3zoBelii  ypoBeHb H3ydyeHUs HHGPOPMATUKU OOecreyuMBaeT MOJArOTOBKY OOydaroluxcs,
OPUEHTUPOBAHHBIX HA TE CIEUUAIBHOCTH, B KOTOPHIX HH(GOPMALMOHHBIE TEXHOJOIUU SIBISIOTCS
HEOOXOJMMBIMUA HWHCTPYMEHTAaMH TPO(PECCHOHANBHON JEATENbHOCTH, Yy4YacTHE€ B TPOCKTHOM U
HCCIIEA0BATENIBCKON JEATEIbHOCTH, CBSI3aHHOM C MEKJIMCHHIUIMHAPDHOM M TBOPYECKOW TEMAaTHUKOM,
BO3MOKHOCTh pelleHHsI 3a7ay 0a30BOr0 YPOBHS CI0XKHOCTH EIMHOrO rocynapcTBEHHOTO 3K3aMeHa I10
uH(pOpMaTUKe.

[TocnenoBaTenbHOCTh U3YUYEHUS TEM B IpeJiesiaX OJHOTO0 rojia 00y4eHHs MOXKET ObITh U3MEHEHa IO
YCMOTPEHHIO YYUTENS IIPU MOATOTOBKE paboyuel MporpaMMbl U TOYPOUYHOTO MJIAHUPOBAHUSI.

COJAEPKXAHUE OBYYEHUA

10 KJIACC

Hudgposas rpaMOTHOCTH

TpeOoBaHusi TeXHWKH OE€30MMACHOCTH M TUTHEHBI NpH paboTe ¢ KOMIBIOTEpaMH W JAPYTHMH
KOMIIOHEHTaMU IU(PPOBOTO OKPYKEHHUSI.

[Tpununs! paboTsl KomnbioTepa. [lepcoHanbHbINi KOMIBIOTEP. BBI00Op KOH(UTYpaluy KOMIbIOTEpPa
B 3aBUCUMOCTH OT pPelIaeMbIX 3ajad.

OCHOBHBIC TCHICHIIMM PAa3BUTHS KOMITBIOTEPHBIX TexXHoJoruil. [lapasienbHble BBIYMCICHUS.
MmHoromnporneccopusle  cucreMbl.  CynepkoMIbloTepbl.  MUKPOKOHTposiepsl.  PoOoTnznpoBaHHBIE
MIPOU3BOJICTBA.

[TporpammHOe oOecriedeHre KOMITBIOTEPOB. BUIbI IpOrpaMMHOTO 00ECTIeYeHUsT U UX Ha3HAYCHHE.
Oco0eHHOoCTH MPOrpaMMHOTO o0ecrieueHrss MOOUIIBHBIX yCTpoiicTB. OnepanronHas cuctema. [lonstue o
CHCTEMHOM aIMUHUCTPHUPOBAHUU. NHCTAIUISNS M IEMHCTAIUISALMS IPOTPAMMHOTO 00ecieueHusl.

daiinosas cuctema. [Touck B (aitnoBoii cucteme. Opranu3zanus XpaHeHUsI 1 00pabOTKM TaHHBIX C
UCIOJIb30BAHUEM HUHTEPHET-CEPBUCOB, 00IAYHBIX TEXHOJIOTUH U MOOMIIBHBIX YCTPONUCTB.

[IpuknagHble KOMIBIOTEpHBIE MPOrpaMMbl JJIsi PELIEHUs THUIOBBIX 3ajad IO BBIOpaHHOM
cnenuanuzanuu. CucTeMbl aBTOMaTU3HPOBAHHOTO MTPOCKTHPOBAHUS.

[Iporpammuoe obGecrieyenue. JIMIEH3UpPOBaHUE NPOTPAMMHOTO OOECIEYeHUSs U IUPPOBBIX
pecypcos. [IponpuerapHoe u cBoboaHOE TporpaMMHoe odecnieueHre. Kommepueckoe 1 HekoMMepUecKkoe
UCIOJb30BAHUE  NIPOTPAMMHOrO  obecredeHuss U LHUQPPOBBIX  pecypcoB.  OTBETCTBEHHOCTD,



yCTaHaBJIMBaeMas 3aKOHOIaTeslbcTBOM Poccuiickoit denepanuu, 3a HENPaBOMEPHOE HCIOJIb30BAHUE
MIPOrPaMMHOTO O0ecTieueHus: U MIPPOBBIX PeCypCOB.

TeopeTnyeckune 0CHOBBI HH(POPMATUKHU

WNudopmanus, nanHele U 3HaHHS. YHHUBEPCAIbHOCTh JUCKPETHOTO MpPEJCTaBiIeHUs MHGOpMaIUU.
JIBonuHoe KoaupoBanue. PaBHoMepHbIE 1 HepaBHOMEpHBIE KOJIbl. Y cnoBue Pano. [1oaxo/1bl K U3MEPEHHUIO
unpopmanuu. CymHoOCcTh 00BEMHOTO (ATI(PaBUTHOTO) OIX0a K U3MEPEHUIO HH(POPMAIIUH, OTIPEICTICHIE
OuTa ¢ TOYKH 3peHusi an(aBUTHOTO TMOIXO0JA, CBA3b MEXAY pasMepoM aipaBUTa M UHPOPMALMOHHBIM
BECOM CHUMBOJIA (B [IPEANOI0KEHUH O PABHOBEPOSTHOCTH MOSBJICHUSI CAMBOJIOB), CBSI3b MEX1Y SAMHHUIIAMU
n3MepeHuss wuHpopmanmu: Out, Oailt, KoOaiit, Mo6aiit, [06aiiT. CymHOCT COIAEPKATEILHOTO
(BepOATHOCTHOTO) MOAXOAAa K HM3MEpEeHHI0 HH(OpMaIuu, onpeiencHre OuTa ¢ MO3HMIUU COJEPKAHHS
COOOIICHNS.

Nndopmannonnsie mpoueccel. [lepenaua mnbopmanuu. McToyHuk, NpuéMHUK, KaHall CBS3H,
curHai, koauposanue. Mckaxxenue nndopmanuu rnpu nepenade. CKOpocTh nepeadn JaHHBIX M0 KaHATy
cBsi3u. XpaHeHue wuHPopmanuu, o0bEM mamaTH. OOpabotka wuHpopmanuu. Bunmer o06paboTku
nH(pOpMAINHU: TIOJTYYSHHUE HOBOTO COJIEpyKaHMs, U3MeHeHHne (opMbl ipecTaBieHus nHpopmanuu. [Torck
unpopmanuu. Pons unpopmaiuu 1 nHGOPMALIMOHHBIX MPOILIECCOB B OKPYKAIOIIEM MUPE.

Cucrembl. KoMmoHeHThI cucTeMbl U UX B3auMojeiicTBie. CUCTEMBI YIIpaBieHUs. Y IpaBICHHUE KaK
nHpOopMaMOHHKIH mporiecc. OOpaTHast CBA3b.

Cuctemsl cuncinenus. Pa3BépHyTas 3amuch LENbIX W APOOHBIX YHCEN B TO3UIMOHHBIX CHCTEMax
curcneHus. CBoWCTBa MO3UIIMOHHON 3allMCH YHUCIA: KOJUYECTBO UG B 3aMUCH, MPU3HAK JETUMOCTH
Yyclia HA OCHOBAaHWE CHUCTEMbl CUHMCIEHHUS. AJNTOPUTM MEpeBoja IIeNIOro uucia u3 P-uuHOM cucTeMBI
CUMCJICHUS B JECATUYHYIO. AJTOPUTM MepeBOjia KOHEUHOH P-nuyHOW aApoOu B IECATHYHYIO. AJITOPUTM
IepeBoJia LEeNOoro Yucia U3 JeCITUYHOM CUCTeMBbl cuuclieHus B P-nuHyro. /[BomuHas, BoCbMepHUYHas U
HIeCTHAALATEepUYHAs CUCTEMbI CUHUCIICHUS, IEPEBO YUCEN MEXKIAY dTUMH cUcTeMaMH. ApupMeTuyecKue
olepalyy B MO3ULUOHHBIX CUCTEMAX CUUCICHUS.

IIpencraBieHne LEnbIX U BENIECTBEHHBIX YUCEII B TAMATH KOMIIBIOTEPA.

Komuposanue texctoB. Kommpoka ASCII. OnmnoOGaiitabie xomupoBku. Cranmapt UNICODE.
Koauposka UTF-8. Onpenenenne nHpopMalnoHHOT0 00bEMa TEKCTOBBIX COOOIIEHUH.

KonupoBanue wuzobpaxenui. OneHka HHYOPMAIMOHHOIO 00BEMA pacTpoBOro IpapuuecKkoro
1300pakeHUs MIPH 33JaHHOM pa3peleHUH U ITyOnHe KOJUPOBaHUS [[BETA.

Koauposanue 3Byka. OnieHka ”HPOPMAIIMOHHOTO 00bEMA 3BYKOBBIX IaHHBIX ITPH 33JaHHBIX YaCTOTE
JTUCKPETU3ALNH U Pa3psIIHOCTH KOJUPOBAHUS.

Anrebpa noruku. BeickaspiBanus. Jlormueckue omnepanuu. TaOnuilbl MCTUHHOCTH JIOTUYECKHUX
orepanui «TU3BIOHKIU, KKOHBIOHKIHS, KMHBEPCUSY, «UMILTUKAIUD», «IKBUBATCHLUAY. Jlornueckue
BBIpaKEHUS. BpIuncieHrne J0ruueckoro 3HaYeHusl COCTaBHOTO BhICKA3bIBaHUS MPU M3BECTHBIX 3HAUYEHUSX
BXOJMLIMX B HETrO 3JEMEHTAPHBIX BBICKa3bIBaHWM. TaOMUIbl MCTUHHOCTH JIOTUYECKUX BBIPAXKECHUM.
Jlormueckue onepanuy 1 ONepalnuy HajJl MHOKECTBAMHU.

ITpumepsl 3aKOHOB aireOphl JOTHUKU. DKBHUBAJICHTHBIE MPE0OpPa30BaHUs JOIMUYECKUX BBIPAXKEHUH.
Jlornueckue ¢ynkuun. [locTpoeHHE TOTHYECKOTO BBIPAXKEHUS C JaHHOW TaONMIIe WCTUHHOCTH.
Jlornueckue 35eMeHTHl KomnbroTepa. Tpurrep. Cymmarop. IlocTpoeHne cxeMbl Ha IOTHYECKUX DJIEMEHTAX
I10 JIOTUYECKOMY BBIPA)KEHMIO. 3aIKCh JIOTUYECKOTO BBIPAYKEHUS 110 JIOTMYECKON CXEME.

NHpopManoHHbIE TEXHOJIOTHH

TexcroBeiii  mpomeccop. PemaktupoBanue u QopmarupoBanue. IIpoBepka opdorpadum u
rpamMmatukd. CpeicTBa IMOMCKAa W aBTO3aMEHbl B TEKCTOBOM Iponieccope. Vcmonb3oBaHuEe CTUIICH.
CTpyKTypHpOBaHHBIC TEKCTOBbIE TOKyMeHThl. CHOCKH, ornaBieHue. O0naunbie cepBUChl. KomnekTuBHas
pabota ¢ JoKyMeHTOM. IHCTpyMEHTHI pEIIeH3UPOBaHUs B TEKCTOBBIX Iporieccopax. [lenoBas nepenucka.
Pedepar. [IpaBuna mutupoBaHust HICTOYHUKOB U odopmiteHus onbdmmorpaduueckux ccoiiok. OdopmiieHne
CIHCKA JINTEPATYPBHI.



BBox wm300pakeHWii C HUCMOJB30BAHUEM PA3JIMUHBIX IUGPOBBIX YCTPOHUCTB (UGB POBBIX
(doToanmapaToB U MHKPOCKOIIOB, BUICOKaMep, CKAHEPOB M IPYTrUX yCTPOUCTB.). [ paduueckuii pegaktop.
O6pabotka rpapuieckux o0bekToB. PacTpoBas u BekTopHas rpaduka. opmarsl rpadhudeckux Qainos.

O0paboTka U300paskeHUs U 3BYKa C UCIOJIB30BAHUEM HHTEPHET-TIPHIIOKEHHM.

Mynbptumenua. KommbloTepHble mpe3eHTanuu. Vcrnoib30BaHUEe MYyJIbTHMEIUHHBIX OHJIAWH-
CEpBHUCOB ISl pa3pabOTKH MPE3CHTAIMI MPOEKTHBIX PadoT.

IIpuHOHUIIBI TOCTPOEHUS U PENAKTUPOBAHNS TPEXMEPHBIX MOJIEIIEH.

11 KJIACC

Hudgposasg rpaMOTHOCTH

[IpuHIMIIBI TOCTPOEHHUS U alnapaTHble KOMIIOHEHTHI KOMIIBIOTEPHBIX ceTeil. CeTeBble MPOTOKOIIBI.
Cerp UnTepHer. Anpecanus B cetu MaTepHeT. CucTeMa JOMEHHBIX UMEH.

Be6-caiit. Beb-cTpanuna. Bzaumozeiicteue 6paysepa ¢ BeO-cepBepoM. JlMHAMUUECKUE CTPAHULIBL.
Pa3paboTrka uHTEpHET-TIpHIIOKEHUH (caliToB). CeTeBoe XpaHCHHE JaHHBIX.

Bunsr nestensHocTH B cetn MuTtepner. CepBuchl MHTepHeTa. ['eomH(pOpManmoHHBIE CHCTEMBI.
['eosioKallMOHHBIE CEPBHUCHI PEAJbHOIO BPEMEHHW (Hampumep, JIOKalus MOOMJIBHBIX TesedOHOB,
OIIpeJieJIeHUEe 3arpyKeHHOCTH aBTOMAarucrpaieil), HHTEpHEeT-TOProBis, OpOHMpOBAaHUE OWJIETOB,
TOCTHHMII.

l'ocynapcTBeHHbIE 3JEKTPOHHBIE CepBUCHI M yciuyrd. CouuanbHble CETH — OpraHu3alus
KOJIJICKTUBHOI'O B3aMMOJEHCTBUS M oOOMeHa JaHHbIMH. CeTeBOM JTHUKET: MNpaBWia MOBEICHHUS B
kubeprpoctpancTse. [Ipobiiema noyIMHHOCTH MoJTyuyeHHON uH(popMmau. OTKpeIThIe 00pa3oBaTeIbHbIE
PECYpPCBL.

TexHOreHHble M 3KOHOMHYECKHE YIpO3bl, CBSI3aHHBIE C MHCIIOJIB30BAaHHMEM HHPOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TexHoJorui. OOmue npoOiaeMbl 3amuThl MHGOpMAMM U HH(GOPMAIMOHHOMN
6e3onmacHoctd. CpezactBa 3amuThl HHGOpPMAlMM B  KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETSIX H
aBTOMATHU3HPOBAaHHBIX HMHGPOpPMAIMOHHBIX cucTtemax. IIpaBoBoe oOecreueHne HHPOPMAIMOHHON
6e3onacHoctu. IlpenoTBpallieHre HECAHKIMOHHUPOBAHHOTO JOCTyHa K JMYHOM KOH(HUAECHLIUATbHON
uHpoOpMalnY, XpaHsIEeHcs Ha NEepCOHAIbHOM KOMIIbIOTEpE, MOOMIIBHBIX YCTpoiicTBax. BpemoHnocHoe
IporpaMMHOE obOecredeHue M CrocoObl OOpbObI ¢ HUM. AHTUBHpYCHBIE INporpammbl. OpraHuzainus
JUYHOTO apxuBa nHpopMmaiuu. PesepsHoe konuposanue. [lapoiabHas 3ammura apxusa.

NHupopmaninoHHble TEXHOJIOTUH U ITpodeccuoHanbHas AesTenbHOCTh. H(opMalnoHHbIE peCypChI.
[Mudposas skoHoMuka. IHpopMarmonHas KyabTypa.

Teoperuyeckne 0CHOBBI HH(POPMATHKH

Monenn u monenupoBanue. llenn mopenupoBanus. COOTBETCTBHE MOJENH MOJEIUPYEMOMY
00BeKTy Uiy npoueccy. @opmanu3zanus TPUKIaIHBIX 331a4.

[IpencraBnenue pe3yabTaTOB MOJECTUPOBAHHUS B BUAE, yIOOHOM JUIsl BOCHPUATHUS YEITOBEKOM.
I'paduueckoe mpeacTaBaeHUe JAHHBIX (CXEMBbl, TaOIHIIbI, TPadUKN).

I'padpr. OcHoBHble ToHATHSA. Bunbl rpadoB. Pemenne anropuTMHUYecKHX 3ajiad, CBS3aHHBIX C
aHaJIM30M rpados (IOCTPOEHUE ONTUMAIBLHOTO IYTH MEXAY BeplIMHaMu rpada, onpesesieHue KoJn4ecTBa
Pa3NUYHBIX MyTel MeX/1y BepIIMHAMH OpUEHTHUPOBAHHOTO AIIMKINYECKOro rpada).

HepeBbsi. bunapHoe nepeBo. JIMCKpeTHBIE WIpPHI JABYX HIPOKOB C TMOJHOW HH(pOpMAaIMEH.
ITocTpoenue nepeBa nepedopa BapuaHTOB, OIMCAHUE CTPATETUH UTPBI B TAOINYHON (popMe. BeiUrphinHbie
CTPaTEruH.

Hcnonb3oBanue rpadoB 1 1epeBbEB MPU OMUCAHUN OOBEKTOB H MPOIIECCOB OKPYKAIOIIET0 MUpA.

AJITOPUTMBI M TPOrPAMMHMPOBaHHeE

OmnpeneneHre BO3MOXKHBIX — pE3yJbTaTOB pabOThl MPOCTEHIIMX alrOPUTMOB  YIpPaBJICHHUS
VCIOJIHUTEIIAMA M BBIYHACIUTEIBHBIX aNropuTMOB. OIpenencHue UCXOAHBIX IAHHBIX, IPU KOTOPBIX
AJITOPUTM MOXeET JaTh TPeOyeMbIil pe3ybTarT.



Dramnbl peieHus 3aaad Ha KomibioTepe. SI3bik nporpammupoBanus (ITackans, Python, Java, C++,
C#). OcHoBHbIE KOHCTPYKIMM S3bIKa IPOrpAaMMHMPOBAaHUS. THUIBI JaHHBIX: IEJIOYUCICHHBIE,
BELIECTBEHHbBIE, CUMBOJIbHBIE, JJorndeckue. Bersnenus. CocraBHble ycinoBus. Llukisl ¢ ycnoBuem. L{ukiibl
1o nepeMeHHou. Mcnoap3oBanue Tabiuil TPACCUPOBKHU.

Pa3paboTtka u nporpaMmHasi peaquzalus aIrOpuTMOB PELIEHUS] TUIIOBBIX 337a4 0a30BOT0 YPOBHSL.
[Tpumeps! 3aga4: anropuT™Mbl 00paOOTKH KOHEYHOM YMCIIOBOW MOCIEI0BATEILHOCTH (BBIYHUCICHUE CYMM,
IIPOU3BEACHUN, KOJIMUYECTBA JIEMEHTOB C 3aJJaHHBIMU CBOMCTBaMH), AJITOPUTMbI aHAJIM3a 3allMCH YHCET B
MO3UIMOHHON CHCTEME CUMCIICHHS, aJITOPUTMBI PEICHHs 3a/1a4 METOA0M Tepedopa (MOMCK HauOOJIbIIETo
o01Iero eauTens ABYX HaTypajJbHBIX YHCEN, IPOBEPKA YKCIIa Ha IPOCTOTY).

OOpaboTka CHMBOJIBHBIX JaHHBIX. BcCTpoeHHbIE (YHKIMHU S3bIKa MPOTPAMMHUPOBAHUS IS
00pabOTKN CUMBOJIBHBIX CTPOK.

TaOnuuHble BeTMUYMHBI (MAcCUBBI). AJITOPUTMBI pabOTHI C 3JIEMEHTAMH MaccHBa C OAHOKPATHBIM
MIPOCMOTPOM MAacCCHBa: CYMMHPOBAHHE HJIEMEHTOB MAacCHBA, MOJCYET KOJIMYECTBA (CYyMMBI) 2JIEMEHTOB
MacCHBa, YAOBJIECTBOPSIONINX 33JaHHOMY YCIIOBHIO, HAXOXKACHNE HAanOOIbIIETO (HANMEHBILIETO) 3HAYCHUS
9JIEMEHTOB MAacCCHBAa, HAXOXXJICHHE BTOPOTO IO BEIMYMHE HAMOOJBIIEr0 (HAMMEHBIIEro) 3HAYCHUS,
JTUHEIHBIN TTOUCK AJIEMEHTa, TIEPecTaHOBKA 3JIEMEHTOB MacCHUBa B 00PaTHOM MOPSIKE.

CoptupoBka ogHOMEpPHOro MaccuBa. [IpocTbie METOIbI COPTUPOBKH (HAmpuUMeEp, METOJ My3bIpbKa,
MeTO]1 BbIOOpa, COPTHPOBKA BcTaBkamu ). IloanporpaMMel.

NHpopmManoHHbIE TEXHOJIOTHH

Ananu3 nanHblXx. OCHOBHBIE 3aJjaud aHajdW3a JaHHBIX: I[POTHO3MpPOBAHUE, Kiaccudukaius,
KJlacTepu3anusi, aHanu3 oTkiIoHeHud. [locnemoBaTenbHOCTh pelleHHs] 3ajad aHadu3a JaHHBIX: cOop
NEPBUYHBIX JAHHBIX, OYMCTKAa M OICHKA KayecTBa MAaHHBIX, BBHIOOD W/WIM TOCTPOCHHE MOJEIH,
peoOpa3oBaHKe JAHHBIX, BU3YalIU3alsl JaHHbIX, HHTEPIPETAlus Pe3yIbTaToB.

AHanmu3 JaHHBIX C T[IOMOIIBIO DBJEKTPOHHBIX Tabnuu. BpeluncieHue CyMMmbl, CpEIHETO
apu(pMeTHYecKoro, HaubOJIbIIEr0 U HAUMEHBIIETO 3HaYeHUH Inana3oHa.

KoMnbproTepHO-MaTEMaTHUECKHE MOJIETIH. Oransl KOMIIBIOTEPHO-MaTEMaTH4ECKOTIO
MOJIETTMPOBAHUS: TIOCTAHOBKA 3aJaud, pa3pabOTKa MOJIENM, TECTUPOBAHHE MOJENN, KOMIbIOTEPHBIH
AKCIIEPUMEHT, aHAJIU3 PE3YJIbTaTOB MOJEIUPOBAHHUS.

YucrneHHoe pelleHre YpaBHEHUH ¢ MOMOIIIBIO T0100pa mapameTpa.

Tabnuunsle (persiuuoHHbIe) 06a3bl JaHHBIX. Tabnuia — npeacTaBleHue CBEACHUN 00 OJHOTUITHBIX
oonekrtax. Iloie, 3anuce. Kimrou Ttadmuiel. PaboTta ¢ roroBoi 0a30i JaHHBIX. 3amojHeHue 0a3bl JaHHBIX.
[Touck, copTupoBka U QuIbTpanys 3amnuceil. 3arpockl Ha BHIOOPKY JAHHBIX. 3allpochl C MapaMeTpamH.
Boruncnsiemple 1oJis B 3a1pocax.

MmoroTtabauuHble 06a3bl JaHHBIX. THUIBI CBsI3ed Mexy TabauiaMu. 3anpockl K MHOTOTAOIMYHBIM
0a3aM JaHHBIX.

CpenctBa HCKyCCTBEHHOTO MHTeIekTa. CepBUCHl MAIIMHHOTO [IEPEBOJIAa U PACTIO3HABAHUS YCTHOU
peun. Wnentuduxanus v MOUCK H300pakeHHH, pacro3zHaBaHue null. CamMooOy4arommecs CHCTEMBI.
HckyccTBEHHBII MHTEUIEKT B KOMIBIOTEPHBIX Wrpax. lcrosnb3oBaHME METOJOB HCKYCCTBEHHOTO
UHTEJJIEKTa B OO0yyarommx cucremax. lcrnonb3oBaHHe METOJIOB MCKYCCTBEHHOTO MHTEJUIEKTa B
pobotorexnuke. UHTepHeT Bemiell. [lepcniekTBbI pa3BUTHS KOMIBIOTEPHBIX HHTENIEKTYAIbHBIX CUCTEM.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O HH®OPMATHUKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUSA (FA30OBbIN YPOBEHbD)

JIMYHOCTHBIE PE3YJIbTATbBI

JIndHOCTHBIE ~ pe3yJbTaThl  OTPaXKalOT  TOTOBHOCTb M CIHOCOOHOCTH  OOydaroluxcs
PYKOBOJICTBOBATBHCSI CPOPMUPOBAHHOW BHYTPCHHEW IMO3MIMEH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUEHTAIIMA, MO3UTHUBHBIX BHYTPEHHHUX YyOEXKICHUN, COOTBETCTBYIOIIMX TPAJAUIUOHHBIM IEHHOCTSIM
POCCUICKOro 00111eCTBa, pacIMpPeHHEe >KU3HEHHOTO OIBITA U OTIbITa ACSITEIbHOCTH B IPOIIECCE peallh3aliu
CpeICcTBaMH yueOHOro MpeMeTa OCHOBHBIX HANpPaBICHUM BOCIIUTATENBHOMN AesTenbHOCTU. B pesynbrare
u3ydeHus: WHGPOPMATHUKKM Ha YPOBHE CpeIHEro oOmero o0pa3oBaHHs Yy oOOydYaromerocss OyIyT
c(hOPMHUPOBAHKI CIEAYIONINE JIMYHOCTHBIC PE3YIIbTATHI:

1) rpa:kaaHCcKOro BOCIUTAHUS:

OCO3HAaHHE CBOMX KOHCTHTYIMOHHBIX MpaB M OOS3aHHOCTEH, YBa)KEHUE 3aKOHA M MPABOIOPSJIKA,
COOJTFOICHHE OCHOBOTIOJIATAIOIINX HOPM MH(POPMAIIMOHHOTO MTpaBa ¥ HH()OPMAIIMOHHOW OE30MMacHOCTH;

TOTOBHOCTh  TPOTHBOCTOSITH ~ HWACOJOTHMH  OKCTpeMH3Ma,  HalMOHaIW3Ma, KceHodoOuw,
JUCKPUMHHALIMY IO COLIMATIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAIIMOHATIHHBIM MPU3HAKAM B BUPTYaJIbHOM
MIPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOE OTHOIICHHE K UCTOPUICCKOMY HACJICIUIO, JTOCTIKCHUSIM Poccuu B Hayke, HCKYCCTBE,
TEXHOJIOTUSIX, TOHUMAaHUE 3HaYeHHsI TH(POPMATUKH KaK HAYKH B )KU3HHU COBPEMEHHOTO O0IIECTBa;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

c(hOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYCCKOTO ITOBEICHIS;

CIIOCOOHOCTh OIICHHBATh CHUTYallMI0 W TPUHAMATh OCO3HAHHBIC PEIICHUs, OPHCHTUPYSCh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIE B c€TH VIHTepHeT;

4) 3cTeTHYECKOr0 BOCTIUTAHMSI:

ACTETHYECKOE OTHOMIECHUE K MUPY, BKITFOUAsI ICTCTHKY HAyYHOTO M TEXHHYECKOTO TBOPUECTBA;

CIIOCOOHOCTh BOCIIPHUHMMATH pPa3JIMYHBIC BUIBl HCKYCCTBA, B TOM WYHCJIE OCHOBAHHBIC Ha
MCIOJIb30BaHUN MH(POPMAITMOHHBIX TEXHOJIOTHIA;

5) ¢pusuveckoro BocnuTAHMUSA:

c(hOpMHUPOBAHHOCTh 370pPOBOTO U Oe3omacHOro obOpasa >KM3HU, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 3JI0POBBIO, B TOM YHCJIE U 32 CUET COOMI0IeHHs TpeOOBaHM O€30TaCHOM IKCITyaTallii CPEICTB
MH()OPMAIMOHHBIX K KOMMYHHKAITMOHHBIX TEXHOJIOTHIA,

6) TPy10BOr0 BOCIIUTAHUSA:

TOTOBHOCTh K AaKTHBHOW JIEATEIHHOCTH TEXHOJOTHYECKOW M COIHMAbHOW HampaBIeHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATH, TUTAHUPOBATh U CAMOCTOSTEIIEHO BBIITOHSITH TAaKYIO JACSITEILHOCTD;

uHTEpeC K cdepam MpOPECCHOHAIBHOW NIEATeTbHOCTH, CBS3aHHBIM C WH()OPMATUKOH,
MPOrpaMMUPOBaHUEM U HWH(POPMAIMOHHBIMU TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JOCTIIKEHHUSIX
MH()OPMATUKH U HAyYHO-TEXHUYECKOTrO IMporpecca, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp OymyIei
npodeccuu U pearn30BbIBATH COOCTBEHHBIC KHU3HECHHBIC TUTAHEI;

TOTOBHOCTB M CIIOCOOHOCTH K 00Pa30BaHUIO M CAMOOOPa30BaHUIO HA IPOTSHKCHUH BCEH )KHU3HU;

7) 3K0JI0TMYECKOT0 BOCTIUTAHUS:

OCO3HaHUE MI00ATLHOTO XapaKTepa KOJOTHIECKUX MPOOIeM U MyTel UX PElIeHUs, B TOM YHCIE C
y4€TOM BO3MOKHOCTEN NH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOT0 TO3HAHUSA:

c(OPMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTH
MH()OPMATUKH, JOCTIKEHUSM HAYYHO-TEXHHYECKOTO IMporpecca W OOMIECTBEHHON IMPaKTUKH, 32 CYET
MOHUMAaHUS POJM MH(POPMAIMOHHBIX pPecypcoB, MH(GOPMALMOHHBIX MPOIECCOB U MHGOPMAIIMOHHBIX
TEXHOJIOTHH B yCIOBUSX I (DpoBOit TpaHCchopMaliuum MHOTHX cep KU3HH COBPEMEHHOT'O OOIIECTRA;



OCO3HAaHME LIEHHOCTH HAy4YHOM JEATCIBHOCTH, TOTOBHOCTb OCYIIECTBIAITH IPOCKTHYIO H
HCCIIEA0BATENIBCKYIO0 ACITENBHOCTh HHIUBUAYAIbHO U B IPYIIIIE.

B mpouecce MOCTHMKEHUSI TMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaMMbl MO0 HH()OpPMATHKE Y
00yyaroIuxcs COBEPILIEHCTBYETCSI SMOLIMOHAIBHBIN MHTEIIEKT, IPEoiararoui c(opMUpOBaHHOCTb:

CaMOpETyJIMPOBaHHUs, BKIKOYAIOLIEr0 CAMOKOHTPOJIb, YMEHUE IPUHUMATH OTBETCTBEHHOCTD 34 CBOE
MOBEJICHHUE, CIIOCOOHOCTh aIalTHPOBATHCS K YMOIMOHAIBHBIM U3MEHEHHSIM U MIPOSBIATH THOKOCTD, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALUH, BKIIIOYAIOLIEH CTPEMIICHUE K JOCTHMIKCHMIO LIEJIH U YCIEXy, ONTHMHU3M,
WHULMATUBHOCTb, YMEHUE ICHCTBOBATh UCXOMS U3 CBOUMX BO3MOXKHOCTEM;

SMIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHMMATh SMOLIMOHAIBHOE COCTOSIHUE JPYIHX, YUYHUTHIBATh
€ro MpH OCYIIECTBICHUN KOMMYHHUKALIMH, CTIOCOOHOCTH K COYYBCTBHUIO M COTIEPEKUBAHHUIO;

COLMAJIBHBIX HaBBIKOB, BKJIIOYAIOLIUX CIOCOOHOCTh BBICTPAUBATh OTHOLIEHUS C APYTUMH JIIOJIbMH,
3a00TUTHCS, IPOSBIATH UHTEPEC U pa3peliaTb KOHQIIUKTHI.

METAINIPEJMETHBIE PE3YJIBTATHI

B pesynbraTte uzyuenust ”HGOPMATUKU HAa YPOBHE CpPeJHEr0 0011Iero 0opa3oBaHus y 00y4aromerocs
OyayT chopMUpOBaHBl METAlPEIMETHbIE pPEe3YyJbTaTbl, OTPAKEHHBIE B YHUBEPCAIbHBIX Y4YEOHBIX
JCWCTBUSAX, @ WMEHHO: IIO3HABATEJIbHBIC YHHBEpPCAJIbHBIE Yy4YeOHbIE IEHCTBHS, KOMMYHUKATHBHBIC
YHHUBEpCAJbHbIE y4eOHbIE ACWCTBUS, PETYJSITUBHBIC YHUBEPCAIbHbIE y4eOHBIC NEHCTBHS, COBMECTHAs
JEATEIbHOCTD.

ITo3naBaTenbHBIC YHHBEPCAJbHbIC YUeOHbIC e CTBHUS

1) 6a3oBble JIOrHYECKHE e CTBUS:

CaMOCTOSITENNLHO (POPMYTUPOBATH U aKTYaJIHU3UPOBATH IPOOIIEMyY, paccMaTpUBaTh €€ BCECTOPOHHE;

yCTaHABIMBATh CYIIECTBEHHBI MPU3HAK WU OCHOBAaHUS A1 CpaBHEHUS, Kiaccuukamuu u
0000IIICHHS;

OTIPEIEIATH 1EH IeITeIIbHOCTH, 3371aBaTh MMapaMeTPhl U KPUTEPUHU UX TOCTHIKCHUS;

BBISIBJIATh 3aKOHOMEPHOCTH U MTPOTUBOPEUUS B paCCMaTPUBAEMBIX SIBIICHHSIX;

pa3pabareiBaTh IJaH pEIICHUS MPOOJeMbl ¢ Y4€TOM aHalIM3a HMMEIOIIMXCS MaTepHalbHBIX U
HEeMaTepHaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JICSITEIILHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB IEJISIM, OIEHUBATH
PHUCKH MOCIEACTBUN AEATENbHOCTH;

KOOPJIUHHUPOBATH U BBHITIOTHATE PAa0OTY B YCIOBUSIX PEAIbHOTO, BUPTYAIBHOTO U KOMOMHUPOBAHHOTO
B3aHMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

2) 0a30BbIe HcCIe0BATeIbCKHE 1eiiCTBUS:

BIIQJIETh HAaBBIKAMU y4e€OHO-MCCIIEOBATENIbCKOH W TPOEKTHON JeATeNhbHOCTH, HaBBIKAMH
paspelieHus mpoodsieM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITETFHOMY TTOMCKY METOJIOB PEIICHHUS
MPAKTUYECKHUX 33/1a4, TPUMEHEHHUIO PA3IMYHBIX METO/IOB ITO3HAHMS;

OBJAJETh BHUAAMHU JEATEIBHOCTH MO TMOJY4YEHUIO HOBOTO 3HAHUS, €ro WHTEpIpETalNH,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3ITUYHBIX YUYEOHBIX CUTYAIUSIX, B TOM YHCIIE TPH CO3aHUN YIEOHBIX
Y COIIMATBHBIX TPOEKTOB;

(hopMHUpOBaHKE HAYYHOTO THIA MBIIUICHUS, BJIaJICHHE HAyYHOW TEPMUHOJIOTHEH, KIIFOYEBBIMH
MOHSTUSIMHA U METOAaMU;

CTaBUTHh U (POpMyIHPOBATH COOCTBEHHBIC 331a4M B 00Pa30BATEIBLHON NEATEIHLHOCTH U KU3HEHHBIX
CUTYaIUsX;



BBISIBJIATh IIPUYMHHO-CJIECTBEHHBIE CBA3M M aKTyallM3UpOBaTh 3a/ady, BBIIBUIATh TMIIOTE3y €€
peUICHU, HAXOAWUTb APryMCHTBI JIsI JOKa3aTCJIbCTBA CBOUX YTBep)I(IICHHI‘;I, 3alaBaTb MapaMCeTpbl H
KPUTEPHUH PELICHHUS;

aHAJM3UPOBaTh IOJIYYEHHBIE B XOJ€ PEILEHMs 3a7aud pe3yibTaTbl, KPUTHUECKH OLIEHUBATh MX
JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

AaBaTb OLICHKY HOBBIM CUTYyallUAM, OLICHHUBATb HpI/IO6peTéHHLII\/JI OIIBIT,

OCYIIECTBIISITh LIEJICHANPABICHHBIM MOUCK TIEpeHOCa CPEACTB W CIIOCOOOB JIGHCTBHS B
Ipo(eCCUOHATIBHYIO CPELY;

NIEPEHOCUTh 3HAHUS B II03HABATENIbHYIO U MPAKTUYECKYIO 00JIaCTH XKU3HECATEIbHOCTH;

MHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEAMETHBIX 00IacTe;

BBIIBUT'aTh HOBBIC HUJCH, IIPEAJIAraTb OpUIrMHAJIbHBIC IMMOAXOJAblI U PCIICHUA, CTaBUTH HpO6JIeMbI n
3aJjauu, JOMyCKaloI1e albTepHATUBHBIE PELICHHUS.

3) pa6ora c unopmaunmeii:

BJIAZACTh HABBIKAMU IIOJIYUCHU A I/IH(i)OpMaIII/II/I N3 HMCTOYHHMKOB Ppa3HbIX THUIIOB, CaMOCTOSATCIbHO
OCYIIECTBIISITh MOUCK, aHAIHM3, CHCTEMATH3alUI0 U MHTEPIPETANNI0 HHOOPMAIMH PA3JIMYHBIX BHIOB U
¢bopM npencTaBieHUs;

co3/laBaTb TEKCThl B Pa3IUYHBIX (Qopmarax ¢ y4€TOM Ha3HaueHUs HMH(OpMauM U IeIeBOH
ayJUTOPUH, BBIOUPAst ONTUMAIBHYIO (OPMY MPEICTABICHUS H BU3YAIN3ALIUH;

OLCHUBATh JOCTOBCPHOCTDL, ICTUTUMHOCTD I/IH(I)OpMaIlI/II/I, €€ COOTBETCTBHUE IMPpaBOBBIM U MOpPAJIbHO-
THUUYECKUM HOpMaM;

UCIOJb30BaTh CPEICTBA HH(GOPMAIMOHHBIX M KOMMYHHUKAI[MOHHBIX TEXHOJOIMH B pEIIeHUH
KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OPraHU3allMOHHBIX 3a1a4 C CO6JHOI{GHI/I€M Tp€6OBaHI/H>'I SpTrOHOMMKH,
TEXHUKU O€30MacCHOCTH, THTUEHBI, pecypcocOepexeHusl, MPaBOBbIX U ATHUYECKUX HOPM, HOPM
MH(POPMAaIMOHHOM 0€30MacHOCTH;

BJIaJIeTh HaBbIKAMM DPACIIO3HABaHUSA M 3allUThl MH(OpManuu, MHPOPMALMOHHOW OE30MacHOCTH
JIMYHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEpPCAJTBHbLIC yqeﬁm,le JelcTBUA

1) oOenue:

OCYIIECTBISATH KOMMYHHUKAIIMK BO BceX chepax KU3HU;

pacrno3HaBaTh HeBepOalbHbIE CpEACTBA OOIICHMS, TMOHMMATh 3HAUEHUE COLMAIBHBIX 3HAKOB,
pacrno3HaBaTh NPEANOCHUIKA KOHMIMKTHBIX CUTYal[il U YMETh CMAT4aTh KOH(MIUKTHI,

BJIAJIETh pa3IMYHBIMU CIIOCOOAMU OOILIEHHS U B3aUMOJICHCTBHUS, apIyMEHTUPOBAHHO BECTH JAMAJIOT;

pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUKY 3PEHUS.

2) COBMECTHAA 1eATeIbHOCTD:

MMOHUMATh U UCIOJIb30BaTh MPEUMYILIECTBA KOMaHIHON U HHIUBUAYaIbHON pabOThI;

BBIOMPATh TEMATUKY U METObI COBMECTHBIX JIEHCTBUI ¢ y4ETOM OOIIMX HHTEPECOB U BOZMOKHOCTEH
Ka)KJJOTO WIEHA KOJIJIEKTUBA;

MIPUHUMATH LIEJIM COBMECTHOM JESTENIBHOCTH, OPTaHU30BBIBaTh U KOOPJAMHUPOBATH JIEUCTBUS IO €€
JOCTH>KEHHIO: COCTAaBIATh

IUTaH JIeMCTBUHM, paclpeneisaTh pOJM C YyY4ETOM MHEHHMH YYaCTHHMKOB, OOCYXAaTh PE3yJIbTaThl
COBMECTHOI paboThI;

OLIEHUBATh KayeCTBO CBOETO BKJIA/Ja M KaXJOTO y4acTHMKAa KOMaHAbI B OOIIMH pe3ysbTaT IO
pa3pabOTaHHBIM KPUTEPHSIM,

IpeajgaraTb HOBBIE IIPOEKTHI, OLIEHMBATh MJAEU C TO3ULUM HOBHU3HBI, OPUTHMHAIBHOCTH,
IIPAaKTUYECKON 3HAUMMOCTH;

OCYIIECTBIATh IO3UTHBHOE CTPATErMYECKOE IIOBEICHUE B DPA3NIMYHBIX CUTYalUsAX, NPOSBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIUATHBHBIM.



PeryasiTuBHble yHHBepcaJIbHbIE yUeOHbIE JeilcTBUS

1) camoopranu3anms:

CaMOCTOSITEJIHO OCYILECTBIIATh MO3HABATENbHYIO JAEATEIbHOCTb, BBIABIATH IIPOOJIEMBI, CTAaBUTh U
(bopMyIMpoBaTh COOCTBEHHBIE 337]a4l B 00Pa30BATEIbHOM JESATEIbHOCTH U )KU3HEHHBIX CUTYaLUX;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH pEIIeHUs HpoOJeMbl ¢ Yy4ETOM MMEIOLIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOUYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paclIMpATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHHIH;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATH €0, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO NIMPOKOH SPYAUIIUH B Pa3HBIX 00JIACTSIX 3HAHUM,
IIOCTOSIHHO MOBBILIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYalUsIM, BHOCUTh KOPPEKTUBBI B IS TEIIbHOCTD, OLIEHUBATH COOTBETCTBUE
pe3yabTaTOB LENSIM;

BJaJIeTh HaBbIKAMHU I103HABATEJILHOM pedUIeKCHH KaK OCO3HAHUS COBEpIIAEMBIX JEHCTBUM U
MBICIMTENbHBIX IIPOLIECCOB, UX PE3yJIbTATOB U OCHOBAHUI1; HCIOJIB30BATh MPUEMBI peIEeKCUN [T OLEHKU
CHUTYyaIll{, BBIOOpA BEPHOTO PEILICHHS,;

OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 X CHUKEHHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAIU3€E PE3yJIbTaTOB ACATEIbHOCTH.

3) npuHATHA ce0sl U APYIHUX:

MIPUHUMATD ce0sl, TOHMMAasi CBOU HEAOCTATKU U JIOCTOUHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTBI JPYTUX IIPU aHAINU3€E Pe3yJIbTaToOB AEATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX Ha OLIMOKY;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMH JAPYTroro 4eJ0BeKa.

MHNPEAMETHBIE PE3YJbTATDBI

B mporecce uzydenus kypca nHpopMaTuku 6a30Boro ypoBHA 6 10 knacce oOydaromumucs OyayT
JOCTUTHYTHI CJIEAYIOUINE MPEAMETHBIE PE3YJIbTATHI:

BJIQJICHUE TPEACTABICHUSIMHU O POJM WH(POPMAIUU W CBSI3aHHBIX C HEH IPOIECCOB B MPHUPOJIE,
TeXHUKE © OOIIeCTBe, TMOHATUAMH «HUHPOpMAIUsS», «UHGOPMAIIMOHHBIA TMPOIECCH, «CUCTEMay,
«KOMITOHEHTBI CUCTEMBI», «CUCTEMHBIN 3D PexT», «uH(pOopMaIIMOHHAS CHCTEMA, «CHCTEMa yIPaBICHUS;

BIIQJICHHE METOJaMU Toucka WHpopManuu B ceTH VHTEepHET, yMEHHE KPUTHYECKH OIICHHBATH
nH(OpPMAIIHIO, TTOJTyYeHHYIO U3 ceTn HTepHeT;

YMEHHUE XapaKTepU30BaTh OOJBINKE JaHHBIC, TIPUBOJAUTH MPUMEPHl HCTOYHUKOB MX MOIYYCHHS U
HaIpaBJICHUs UCTIOB30BAHUS;

MOHMMAaHUE OCHOBHBIX TMPHUHIMIIOB yCTpoiicTBa ¥  (DYHKIMOHUPOBAHUS  COBPEMEHHBIX
CTAIIMOHAPHBIX U MOOMJIHBHBIX KOMITBIOTEPOB, TCHICHIIHHA Pa3BUTHS KOMITBIOTEPHBIX TEXHOJIOTHIA;

BJIQJICHUE HABBIKAMH PA0OTHI C ONEPAMOHHBIMU CHCTEMaMH, OCHOBHBIMH BHJIaMH MTPOTPAMMHOTO
obecrnieueHus Ui pelieHus yueOHbIX 3a/1a4 10 BEIOpAaHHOW CHEIUAIN3AIINY;

coOnoieHre TpeOOBaHUN TEXHMKH O€30MacHOCTH M TUTHEHBI Ipu paboTe ¢ KOMIIBIOTEpaMHU U
IPYTUMH KOMIIOHEHTaMH ITM(PPOBOTO OKPYKEHHS, IMOHWMAHHE MPABOBBIX OCHOB HCIIOJIb30BaHUS
KOMITBIOTEPHBIX MTPOrpamMm, 0a3 JTaHHBIX U MAaTEPUAIIOB, pa3MEIIEHHBIX B ceTH VIHTEepHeT;

MOHMMAHUE OCHOBHBIX MPHUHIMIIOB IUCKPETU3AIMHU PA3IHYHBIX BUIOB HH(OpPMAINH, yMCHHE
onpeaensiaTh WHHOPMAIMOHHBIH 00BEM TEKCTOBBIX, TPAPUUYECKUX U 3BYKOBBIX NAaHHBIX MPH 3aJaHHBIX
napamMeTpax AUCKpETH3AIHH;

YMEHHE CTPOUTh HEPaBHOMEPHBIC KObI, JOMYCKAONIHE OJHO3HAYHOE IEKOUPOBAHUE COOOIICHUH
(mpeduKCcHBIE KOMBI);



BJIJICHUE TEOPETHUYECKHM aIllapaToM, MO3BOJISIONIMM OCYIIECTBISTh MPEICTABICHUE 33aJJaHHOTO
HATypaJIbHOTO YHWCJIA B PA3JIMYHBIX CHCTEMaxX CUUCJICHHS, BBIMONHITH MPEeoOpa3OBaHUS JOTUYECKUX
BBIPKEHUH, UCIIOJIb3YS 3aKOHBI alITeOPBhI JIOTHKH;

YMEHHE CO3/1aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBbIE TOKYMEHTHI U JEMOHCTPAIIIOHHbBIE MaTepUaIIbI
C HCIIOJIb30BAaHUEM BO3MOXHOCTEH COBPEMEHHBIX IPOIPAMMHBIX CPEACTB M 00JIAYHBIX CEPBUCOB;

B mportecce uzydenust kypca uHpopMaTHKU 6a30Bor0 ypoBHs 6 11 Kinacce oOydaromumMucs OymayT
JOCTUTHYTHI CJICAYIONINE MPEAMETHBIC PE3YJIbTATHI:

HaJIM4Yue MPEACTABICHUN O KOMIBIOTEPHBIX CETSAX W MX POJH B COBPEMEHHOM MHpeE, 00 0OLIux
MPUHILMIIAX pa3paboTKu U GYHKIIMOHUPOBAHUSI UHTEPHET-TIPHIIOKEHU;

MOHUMaHUE Yrpo3 WHPOPMAIMOHHOW O€30MacHOCTH, WCIIONB30BAHUE METOJOB U  CPEACTB
MIPOTUBOACUCTBHSI 3TUM Yrpo3aMm, COONIOACHHE Mep Oe30MacHOCTH, MPEJOTBPAIIAOIINX HE3aKOHHOE
pacnpocTpaHeHHUE MEPCOHATbHBIX TaHHBIX;

BIIQJICHUE TEOPETHUECKUM allapaTroM, IO3BOJSIONIMM ONPEeNsITh KpaT4allliuii IMyTh BO
B3BEIICHHOM rpade u KOJUIECTBO IyTEH MEKy BEpIIMHAMUA OPUEHTUPOBAHHOTO AIUKINYECKOTOo rpada;

YMEHHE YUTaTh W TOHHWMATh MPOTPAMMBI, PEaTH3yIONIHNE HECIOXHBIE AITOPUTMBI 00pabOTKH
YHCIIOBBIX U TEKCTOBBIX JAaHHBIX (B TOM YHCJIE MAacCMBOB U CHUMBOJIBHBIX CTPOK) Ha BBIOpAHHOM IS
W3yUYCHUsSI YHUBEPCATBHOM SI3bIKE MporpaMMupoBanus Beicokoro yposus (ITackams, Python, Java, C++,
C#), aHanm3upoBaTh QITOPUTMBI C HCIIOJIB30BAHHEM TAaOJMII TPACCHPOBKH, OIPEACIATh 0e3
WCIIOJIb30BaHUSI KOMITBIOTEpPA PE3yJIbTAaThl BBIMOJTHCHHS HECIOXKHBIX MPOrPaMM, BKIFOUYAIONIUX IIUKIIBI,
BETBJIICHUSHU MOANPOTrPAMMBI, TIPU 33JaHHBIX UCXOJIHBIX JTAHHBIX, MOJIU(UIUPOBATH TOTOBBIE IPOIPAMMBI
JUIS peIlieHUs] HOBBIX 3a/1a4, UCIIOJIb30BAaTh X B CBOMX MPOrpaMMax B Ka4ecTBE MOANPOrpamMm (IIpoLesyp,
byHKIHH);

YMEHHE PeaTM30BhIBaTh HAa BEIOPAHHOM JUISI U3YYCHUS S3bIKE POTPAMMHPOBAHUS BEICOKOTO YPOBHS
(TTackams, Python, Java, C++, C#) TumoBble anrOpuT™Mbl O0OpPabOTKM  YHCEN, YHCIOBBIX
MOCNIEI0BATEILHOCTEH M MAacCHUBOB: NPECTABICHHE 4YKCla B BHAE HaOOpa MPOCTHIX COMHOMXHUTEINEH,
HaXO0XJIEHHEe MaKCUMaJbHOW (MUHUMAIbHON) HHU(PHI HATYpadbHOTO YHUCINA, 3allMCAHHOTO B CHCTEME
CUHCJICHHS C OCHOBaHUEM, He TpeBbImatomuM 10, BerauciaeHrne 0000MEHHBIX XapaKTEPUCTHK JICMCHTOB
MacCuBa WJIM YHCJIOBOW MOCIEAOBATEIHHOCTH (CYMMBI, MPOW3BEICHUS, CPEAHETO apu(PMETHUECKOTO,
MUHUMAIBHOTO ¥ MaKCHUMAaJbHOTO AJIEMEHTOB, KOJIHUYECTBA DJIEMEHTOB, YJOBIETBOPSIOIINUX 33laHHOMY
YCIIOBUIO), COPTUPOBKY 2JIEMEHTOB MacCHBa;

YMEHHUE UCTIOJIb30BaTh TaOJIMUHbIE (PENAIIMOHHbIE) 0a3bl JaHHBIX, B YACTHOCTH, COCTABIISATh 3alIPOCHI
K 0a3aM JaHHBIX (B TOM YHCJIE 3aIPOCHI C BBIYUCISICMBIMU ITOJISIMH), BBITIONHSATH COPTUPOBKY M TTOWCK
3amucel B 0a3e NaHHBIX, HAMOIHATH pa3paboTaHHYIO 0a3y JaHHBIX, YMEHHUE HCIOJIB30BaTh dJIEKTPOHHBIE
TAOMUIBI [Tl aHATTU3a, TIPECTaBIeHNs U 00pabOTKU JaHHBIX (BKIJIIOYAsk BHIYMCICHUE CYMMBI, CPEIHErO
apudmeTnyecKoro, HanbOOJIBIIETO U HAMMEHBIIIETO 3HAUEHUH, pellIeHne YpaBHEHU);

YMEHHE WCIOJIb30BaTh KOMIIBIOTEPHO-MAaTEeMAaTHYECKUE MO JIUIs aHajiu3a OOBEKTOB U
MpoLeccoB: (GOpMyIUPOBATH IIENb MOJSIUPOBAHHS, BHITIOIHITH aHATH3 PE3YIbTaTOB, MOTYYCHHBIX B XOE
MOJICTTUPOBAHUS, OIEHUBATh COOTBETCTBHE MOJEIH MOACIUPYEeMOMY OOBEKTYy WM TMpPOIIecCy,
MPEJICTaBIATh PE3YJIbTAThl MOACITUPOBAHNUS B HATJISTHOM BHJIE;

YMEHHE OPTaHU30BBIBATH JTUYHOE WH()OPMAIIMOHHOE IMTPOCTPAHCTBO C MCIIOIB30BAaHUEM PA3IMIHBIX
U(POBBIX TEXHOJOTHH, TMOHUMaHHWE BO3MOXKHOCTEH IM(PPOBBIX CEPBHCOB TOCYJAPCTBEHHBIX YCIYT,
U(POBBIX 00Pa30BATENBHBIX CEPBHCOB, MOHMMAHHE BO3MOXXHOCTEH W OTPAaHUYCHUN TEXHOJOTHIA
HCKYCCTBEHHOTO HWHTEIJIEKTAa B Pa3jMYHbIX OO0NACTAX, HaJU4YMe MPEACTAaBICHUNH OO0 MCIONIb30BAHUU
MH(POPMAITMOHHBIX TEXHOJOTUHA B Pa3IMUHBIX MPOPECCHOHAIBHBIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne i/mn Konrpoubusie IIpakTHueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsI padoThI
pecypcsbl
Paznea 1. lIndposasi rpaMOTHOCTD
11 Komnbrotep: annapaTHoe U IporpaMMHOE 6 bubnnorexa [HOK
' obecrieucHue, (aiiaoBas cucrema https://m.edsoo.ru/af8b25f4
Uroro no pazneny 6
Pasnen 2. Teoperuyeckue 0oCHOBbI HH(POPMATUKH
91 Nudopmanus u nHGopManmoHHbIe 5 bubnnoreka [JOK
' POLIECCHI https://m.edsoo.ru/af8b25f4
99 [IpencraBnenue nudpopmanuu B 8 bubnnoreka [JOK
' KOMITBIOTEPE https://m.edsoo.ru/af8b25f4
bu6nmoreka [JOK
2.3 8 1
DUEMEHTSI AreOpbl JOTHicH https://m.edsoo.ru/af8b25f4
Hroro no pazneny 21
Pa3pnen 3. UndopmannoHHbIe TEXHOJIOTUHA
| et : 1
' P y A https://m.edsoo.ru/af8b25f4
uHpopMaLun
Hroro no pazneny 7
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11 KUIIACC

HaumeHoBaHue pa3iesioB  TeM

KoaudecTBO 4acoB

duekTpoHHbIe (LM pPOBbHIE)

Ne i/mn Konrpoasusie IIpakruyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE PecypChl
padoThI padoTsbI
Paznea 1. LIndposasi rpaMOTHOCTD
1.1 C i) €XHOJIOTUH 5 bubmorexa LIOK
' CTCBHE HHQOPMAIHOMHLIE T " https://m.edso00.ru/f47857e0
12 o i gy 3 bubnuoreka [{OK
' CHOBHL COMUATLHOM HHGOPMATHIH https://m.edsoo0.ru/f47857e0
Uroro no pazneny 8
Paznen 2. Teoperuueckue 0CHOBBI MH(POPMATHKH
bubnunoreka LIOK
2.1 WNHudopmannoHHOE MO/IETMPOBAHUE 5 1 hitps://m.edsoo.ru/f47857¢0
Hroro no pazneny 5
Paznen 3. AiiropuT™Mbl M1 IPpOrpaMMHUpOBaHue
ANTOPUTMBI U 3JIEMEHTHI bubmuoteka [IOK
3.1 11 1
POrpaMMHUPOBAHHSI https://m.edsoo.ru/f47857e0
Hroro no pazneny 11
Pasnen 4. UndpopMannoHHbIE TEXHOJIOTHHI
but6mmorekxa [IOK
41 DHEKTPOHHbIC T HILE! ° https://m.edsoo.ru/f47857e0
49 Bastr na 9 but6mmoreka [IOK
. BI JJAHHBIX
A https://m.edso00.ru/f47857e0
43 C 3 5 bubmuorexa [{OK
. K
PEACTRA HOKYCCTBEHHOTO HETeInICKTd https://m.edso0.ru/f47857e0
Hroro mo pazneny 10
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INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
N KounyecTBO 4acoB Jlara DJIeKTPOHHBbIE HU(POBHIE
w/n Tema ypoka Beero Konrpoububie IIpakTHueckue A — o0pazoBarTe/bHbIC
padoTbI padoThbI pecypcbl
TexHuka 0€30IMaCHOCTH U TUTHCHA TIPU
1 paboTe ¢ KOMIIbIOTEpaMH. HpI/IHHI/IHII))I 1 bubmmorexa LIOK
https://m.edsoo.ru/820e7a19
paboThl KOMITBIOTEPA
2 TenaeHIMY pa3BUTHS KOMIIBIOTEPHBIX 1 bu6nmorexa LIOK
TEXHOJIOTHii. \CTapTOBask AMarHOCTHKA https://m.edsoo.ru/06b14abb
3 [IporpammHoe obecrnieueHue 1 Bbu6mmoteka [JOK
KOMITBIOTEpa https://m.edsoo.ru/dc08b2c6
4 Onepanuu ¢ gaitnamMy 1 nankamu 1 Bubmmorexa HOK
https://m.edsoo.ru/228ee427
5 Pabora ¢ npukiIaAHBIM IPOrPaMMHBIM 1 bubmuoreka [IOK
obecrieyeHrEM https://m.edsoo.ru/cdfae35e
3akoHOIaTeNbCTBO Poccuiickoi
6 CDenepaiHH B 00J1aCTH MTPOTPAMMHOTO 1 bubnuorexa LIOK
https://m.edsoo.ru/06a855bf
obecrieueHus
but6mmorexa [IOK
! Alpowrrioe xonupoBare 1 https://m.edsci.ru/38214cec
8 [Moaxonab! Kk U3MEpEeHUI0 HHPOPMAITHH 1 bubmorexa HOK
https://m.edsoo.ru/9deef96b
9 HupopmalinoHHbIE TPOIECCHI. 1 bu6muoreka [JOK
[lepenaua u xpanenue HHGOPMALUU https://m.edsoo.ru/da4dd13d
bubnuoreka [JOK
10 Obpaborka urpopmaLLin 1 https://m.edscl)lo.ru/60f2394f
11 CucreMbl, KOMIOHEHTHI CUCTEM M X 1 bubmuorexa [{OK

B3aMOJIENCTBUE

https://m.edsoo.ru/abbcd321
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bubnunoreka LIOK

12 CHCTEMBI CaHCICHIS https://m.edso0.ru/b3b712c0
AJNTOpUTMEBI TIEpEeBO1a Yucen u3 P-
13 I/I‘-IHOI];I) CI/ICTCMLII) C‘-II/II([)JIGHI/ISI B bubmorexa LIOK
https://m.eds00.ru/06c384e6
JNECATUYHYIO 1 00paTHO
BOMYHAs, BOCbMEPHYHAS U
14 ieCTHaI[H;.TepI/I‘IHEH CUCTEMBI bubmorexa [IOK
https://m.edsoo.ru/abbcd321
CUHCIICHHS
15 Apudmerrueckue orneparuu B bubanorexa [JOK
MO3UIIMOHHBIX CUCTEMAX CUUCIICHUS https://m.edsoo.ru/de2c5353
IIpencraBnenue uenbx u
16 BemeeICTBeHHHx qlilcen B ITAMSITH buomiorexa LIOK
https://m.edsoo.ru/b2010e6e
KOMITbIOTEpa
17 KoaupoBanue TekcToB bubmroreia LIOK
https://m.edsoo.ru/8f8cd2ch
18 KoaupoBanue nso0pakeHuit bubmoreia LIOK
https://m.edsoo.ru/5dd23ae4
bubmmoteka IIOK
19 Komposariie spyka https://m.edsoo.ru/a8b48364
20 BrickazbiBanus. Jloruueckue onepanuu bubmmorexa LOK
https://m.eds00.ru/61d9006a
Jlornueckue BbIpakeHus. TaObmuIIbI bubmuorexa [IOK
21 .
UCTUHHOCTH JIOTHYECKUX BbIPAXKEHUH https://m.edsoo.ru/4c662a0d
99 Jlornyeckue onepamnuu U onepanyuu Hajl bubnuotexa [JOK
MHO)KECTBAMH https://m.edsoo.ru/ad7328fc
23 3aKOoHBI AJIreOphl JIOTUKU Bubmmorexa IOK
https://m.edsoo.ru/4fad160e
24 Pemenne npocTenmmx J0ru4ecKux bu6muoteka [JOK

YpaBHEHUU

https://m.edsoo.ru/bb9d8b7f
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Jlornueckue ¢ynkiun. [loctpoenue

25 JIOTHYECKOTO BBIPAKEHUS C JaHHOM 1 Bubmmorexa LIOK
. https://m.edsoo.ru/f1593521
TabynLed ICTUHHOCTH
26 Jloruueckue 31eMeHTHl KOMITBIOTEpa 1 Bubmmorexa HOK
https://m.edsoo.ru/46ba058b
Kontpoabnas padora no reme
27 "TCOII))CTI/I'IECKEC OCHOBBI 1 bubnrorexa LIOK
https://m.edsoo.ru/5fad1b53
uHpopmaTuku"
28 TekcToBBIN TIpolIeccop U ero 6a30BbIC 1 bubanorexa [JOK
BO3MOXHOCTH https://m.edsoo.ru/aa862c53
29 KomnextuHas pabora ¢ TOKyMEHTOM. 1 Bbu6moteka [JOK
[MpaBuna opopmienus pedepara https://m.edsoo.ru/aaba738c
30 PactpoBas rpaduka. / Bcepoccuiickas 1 bubnnorexa [JOK
poBepoyHas pabora https://m.edsoo.ru/bOececed
bubmmoteka IIOK
31 Bexropuas rpaguka L https://m.edsoo.ru/c686f9bb
Coznanue u npeodpa3oBaHue
32 ayJII/);[OBI/ISyaHLI:-IBIXIz)@beKTOB. 1 bubmorexa LIOK
https://m.edso0.ru/45633de5
KomnbroTepHbie nmpe3eHTannu
IIpuHIUIIBI TOCTPOCHUS U bubmuotexa [IOK
33 . . 1
pEeIaKTHPOBAHUS TPEXMEPHBIX MOJIETICH https://m.edsoo.ru/d7253a6a
KonTtpoJubnas pabora no reme
34 "TexHoJiorun 00padoOTKN TEKCTOBOM, 1 bubnmnoreka [JOK
rpaguyeckoii 1 MyJIbTHUMeIHITHOI https://m.edsoo.ru/accldb62
uHpopmanuu"
OBUIEE KOJIMYECTBO YACOB I10 34
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11 KUIIACC

KoaudecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
Tema ypoka Kontposbubie IlpakTnueckue o0pa3oBaTe/bHbIE
n/n Bcero H3yYeHUS
padoThbI padoTbl pecypcbl
[TpuHIMIIBI TOCTPOEHUS U allllapaTHbIE
. EOMHOHCHTBI KOMHBIOTCepHBEI( CeTei. . BuGmorexa LOK
eTeBbIe IPOoTOKOJBL. CeTh IHTEpHET.
P " P https://m.edsoo.ru/04ed7e2d
Anpecanus B cetu MurepHer. Cucrema
JIOMCHHBIX UMEH
Be6-caiit. Be6-cTpanuna.
, fjanelvl(c))z[eﬁ;[mp;e 6p2}clsezacc BaeG- . BuGmmorexa LOK
BepoM. JlmHaMU4YecKu HUIIBI.
PBep P Ii https://m.eds00.ru/189f67e7
Pa3paboTka UHTEpHET-NIPUIIOKEHUI
(caittoB). CeTeBoe XpaHEeHUE JAaHHBIX
, | e et |
P P 8 https://m.edsoo.ru/f51ef401
KOHTpOJIbHAs paboTa
bu6nmoreka [IOK
CerteBoii atuker. [Ipodiema https://m.edsoo.ru/b0e87321
4 . 1
MO/UTMHHOCTH T0JTy4eHHON MH(OpMaIiu https://m.edsoo.ru/50da30fb
https://m.eds00.ru/5248229
;| Do apoe :
P yeIyTH. TP https://m.edsoo.ru/1658594e
o0pa3oBaTenbHbIE PECYPCHI
TeXHOTeHHBIC B YKOHOMHYECKHE YTPO3HI,
5 CBsi3aHHBIE ¢ Mcnonb3oBanueM MKT. 1 bu6mmorexa [IOK
3amuta HHPOPMALIUU U https://m.edsoo.ru/68ac9784
uHpOpMaLMOHHAs: 6€30I1aCHOCTh
7 BpenonocHoe nporpammHoe 1 bubmuorexa [JOK

obecrieueHre u crocoObl 6OPLOBI ¢ HUM

https://m.edso0.ru/039e1c9b



https://m.edsoo.ru/04ed7e2d
https://m.edsoo.ru/189f67e7
https://m.edsoo.ru/f51ef401
https://m.edsoo.ru/b0e87321
https://m.edsoo.ru/50da30fb
https://m.edsoo.ru/5248229e
https://m.edsoo.ru/1658594e
https://m.edsoo.ru/68ac9784
https://m.edsoo.ru/039e1c9b

Opranuzanus JMYHOTO apXHBa
uHpopmanuu. MudopmaroHHsie

bubmuoreka [JOK

8 TEXHOJIOTHH U PO ECCHOHATbHAS https://m.edsoo.ru/7981dba5
JIeATEIbHOCTh
Mogenu u MOJEIUPOBAHUE.
9 Hp:ﬂCTaBHeHIi[e pezyHLTaTOB Bu6mnorexa LIOK
https://m.edsoo.ru/abbcd321
MOJIEJTUPOBAHUS
10 I'padrl. Pemenune anropurMu4ecKux bubnnoreka [JOK
3aj1a4, CBSI3aHHBIX C aHAIM30M IpadoB https://m.edso00.ru/079bc8f8
11 JepeBbs. JIMCKpETHBIE UTPHI ABYX bubnunoreka [JOK
UTPOKOB C ITOJIHOM HH(pOPMAIUCH https://m.edso0.ru/68a2d279
Hcnonp3oBanue rpaoB U AEpEBLEB IIPU
12 OIMCaHUU 06BCKTI())B(11)/I Hpoie]i)COB P bubmorexa [JOK
https://m.edso0.ru/82cb0c49
OKPY’KaOIIEro Mupa
13 KonTponbHas padbora no teme bubnnoreka [JOK
"UudopmanmonHoe MoieupoBaHue" https://m.edso0.ru/4b24ce20
14 AHanu3 alIropuTMOB. OTallbl PEICHUS bubnuoreka [IOK
3aJ1a4 Ha KOMIIBIOTEpE https://m.edso0.ru/c1535090
S3p1k mporpamMmmupoBanus. OCHOBHbBIE
15 KOHCTp}FI)KIIEII/I 513511;31 Brbmiorexa LIOK
https://m.edso0.ru/3012411
nporpaMmMupoBaHusi. TUIBI JaHHBIX
bu6mmorexa [IOK
16 Betrsnenusi. CoctaBHbIE yCIOBUSA https://m.edsoo.ru/elb7db2d
17 ukiel ¢ yenoBueM. kel o bubnmoreka [JOK
HepeMeHHOM https://m.edsoo.ru/10ab9353
18 Pa3pabotka u nmporpaMMHas peanuzanus bubnnoreka [JOK
QITOPUTMOB PEIICHHUS TUIIOBBIX 3a/1a4 https://m.edsoo.ru/5d4f7ac9
Pa3paboTka u mporpaMmmMHas peaan3anus BuGmorexa LIOK
19 AJITOPUTMOB PEIICHUS 3329 METO0M

nepebopa

https://m.edsoo.ru/72a11b12



https://m.edsoo.ru/7981dba5
https://m.edsoo.ru/abbcd321
https://m.edsoo.ru/079bc8f8
https://m.edsoo.ru/68a2d279
https://m.edsoo.ru/82cb0c49
https://m.edsoo.ru/4b24ce20
https://m.edsoo.ru/c1535090
https://m.edsoo.ru/3012411
https://m.edsoo.ru/e1b7db2d
https://m.edsoo.ru/10ab9353
https://m.edsoo.ru/5d4f7ac9
https://m.edsoo.ru/72a11b12

bubmuoreka [JOK

20 OO0paboTka CHMBOJIBHBIX TAHHBIX https://m.edso0.ru/2d234361
21 Tabnu4HbIE BETUYNHBI (MACCHUBBHI) Bubmiorexa LIOK
https://m.edsoo.ru/b37f7ca0
22 CopTupoBKa 0OJTHOMEPHOTO MacCHBa bubmmorexa LIOK
https://m.eds00.ru/660ff291
bubmuorexa [JOK
23 Hozmporpamnisi https://m.edsoo.ru/3bb7214a
KonTpomnbsHas padora 1mo Teme
24 "AJIF(I))pI/ITMI)I 1/110 3JIEMEHTBI bubmorexa IOK
) https://m.edsoo0.ru/2ff5fd90
IPOrPaMMHUPOBAHHUS
o5 Anamn3 ganHeIX. OCHOBHBIE 3a1a4U bu6mmoreka [IOK
aHAIN3a JAHHBIX https://m.edso0.ru/096dddd8
[TocnenoBaTenbHOCTH PEMICHUS 3314 Bubnnorexa LIOK
26 S — bu6mmorexa [IOK
https://m.edsoo.ru/e0e7ee3b
bu6mmoreka [IOK
27 AHaM3 TaHHBIX C IIOMOIIBIO https://m.edsoo.ru/e0aaf73a
DIIEKTPOHHBIX TAOJIHII https://m.edso0.ru/24865de3
https://m.edso0.ru/b808dfd9
28 KomneroTepHo-MaTeMaTuyecKkue MoJIeu Bubmiorexa LIOK
https://m.edsoo.ru/2e62e4a7
29 Paborta ¢ roToBOI KOMIIBIOTEPHON bubnuoreka [IOK
MOJIEITBIO https://m.edsoo.ru/2ac0c441
30 HucneHHoe pelieHne ypaBHEHHM ¢ bubnnoreka [JOK
MIOMOIIIBIO TI0I00pa mapameTpa https://m.edso0.ru/c5699db9
31 TabGnuunble (pensHoHHbIE) Oa3bl bubnuorexa [IOK
JIAHHBIX https://m.edso0.ru/87468fbd
32 Pabota ¢ roToBoii 6a30i JaHHBIX bubmorexa LIOK

https://m.edso0.ru/487808d8



https://m.edsoo.ru/2d234361
https://m.edsoo.ru/b37f7ca0
https://m.edsoo.ru/660ff291
https://m.edsoo.ru/3bb7214a
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https://m.edsoo.ru/e0aaf73a
https://m.edsoo.ru/24865de3
https://m.edsoo.ru/b808dfd9
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https://m.edsoo.ru/c5699db9
https://m.edsoo.ru/87468fbd
https://m.edsoo.ru/487808d8

bubmuoreka [JOK

33 CpencTBa HCKYCCTBEHHOTO MHTEIUIEKTa 1 https://m.eds00.ru/9c62b830
34 [lepcrieKTUBBI pa3BUTHS KOMIIBIOTEPHBIX 1 bubmuorexa [JOK
VHTEJICKTYaJIbHBIX CUCTEM https://m.edsoo0.ru/5225af37
OBILIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME



https://m.edsoo.ru/9c62b830
https://m.edsoo.ru/5225af37

MPOBEPSEMBIE TPEGOBAHUSI K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM
OBPA30OBATEJIHON ITPOT'PAMMBI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJjbTarTa

1

11

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeiHero o01ero odpasoBanusi

ITo Teme «IludpoBas TpaMOTHOCTHY

Brnanenue npeacTaBieHUsIME O posid HH(GOPMAIIMK U CBSI3aHHBIX C HEW MPOIIECCOB
B  NpUpOAE, TEXHUKE W  OOWIECTBE, TMOHATUAMU  «HHPOPMAILUN»,
«MH(MOPMAIIMOHHBI ~ IPOLIECC»,  «CHCTEMa»,  «KOMIIOHEHTbl  CHUCTEMBI»,
«CUCTEMHBIH YPPeKT», «MHPOPMALMOHHAS CUCTEMa», «CUCTEMA YIIPABICHUS»;
BJIaJICHHE METOIaMH TIOMcKa nH(popManuu B ceTd IHTepHET; yMeHHE KPUTHIECKU

OLIEHUBATh WH(POPMAIINIO, TIOTYUYCHHYIO U3 ceTn VHTepHeT

1.2

VYMmenue XapaKTCPU30BaATh OoubIIHE AAaHHBIC, MIPUBOJUTL IMPUMCPbI HCTOUYHHWKOB

HX NOJTYYCHUSA U HAIIPABJICHUSA UCIIOJIb30BAHUA

1.3

[loHnMaHue OCHOBHBIX MPHHIUIIOB YCTPOWCTBA H  (YHKIIMOHHUPOBAHUS
COBPEMEHHBIX CTALIMOHAPHBIX U MOOMIIbHBIX KOMITBIOTEPOB; TEHACHINH pa3BUTHUS
KOMIIBIOTEPHBIX TEXHOJIOTHI; BiaJeHHE HaBbIKAMHU pabOThI C ONEPAMOHHBIMU
CUCTEMAaMU U OCHOBHBIMM BMJIaMU MPOTPAMMHOTO OO€CIEUEeHMs JUIsl pelIeHUs

y4eOHBIX 3aJ1a4 110 BEIOPAHHOW CIIeUATN3aIN

[To reme «Teopernyeckue 0OCHOBBI UH(HOPMATUKI»

2.1

[loHnmaHue OCHOBHBIX NPHUHLMIIOB JTUCKPETH3ALMM  PA3JIMYHBIX BUIOB
nH(pOpMaLIUK; YMEHHUE ONpeNeNaTb HHPOPMAIMOHHBIM OO0BEM TEKCTOBBIX,

l"pa(bI/I‘{eCKI/IX 1 3BYKOBBIX JAHHBIX IPH 3aJaHHBIX MTapaMeTpax JUCKPECTU3 AN

2.2

YMeHHe CTpOUTh HEPAaBHOMEPHBIE KOHbI, JIOMYCKAKIIHE OJHO3HAYHOE
JIEKOAUPOBAHKUE COOOIICHHH (MPePUKCHBIE KOJIbI); MCIIOJIB30BAaTh MPOCTEUIITHE
KOJIbI, KOTOPBIE TMTO3BOJITIOT OOHAPYKUBATh M UCTIPABIISITH OIIMOKH MPH TIepeIayue

JTaHHBIX

2.3

BHa}IeHI/Ie TECOPETUICCKHUM arnmapaTom, MO3BOJIAOIITUM OCYHICCTBJIATH
OpEACTAaBJICHUEC 3aJaHHOTO HATYpaJIbHOIO YHCIa B Pa3IMYHBIX CHCTEMax

CUHCIICHUA

2.4

Bnanenue TCOPCTUICCKUM arnrapaTrom, IIO3BOJJIAOIINUM BBIIIOJIHATH

HpeO6p8.30BaHI/I$I JOTHYCCKUX BLIpa)KCHI/II\/'I, HCIOJIb3YS 3aKOHBI aﬂrerBI JJOTUKH

ITo Teme «HpOPMAITMOHHBIE TEXHOIOTHH»

3.1

YMeHue  co3gaBaTh  CTPYKTYPUPOBAaHHBIE  TEKCTOBBIE  JIOKYMEHTBl U
JEMOHCTPALIMOHHBIE ~ MaTepUaJbl € HCIOJB30BAHMEM  BO3MOXKHOCTEH

COBPEMEHHBIX IPOIPAMMHBIX CPECTB U 00JIAUHBIX CEPBUCOB

3.2

YMeHHe UCTIO0Ih30BaTh TAOJMYHbBIE (PEISIMOHHBIC) 0a3bl TaHHBIX, B YaCTHOCTH,

COCTaBJISITH 3aMpoChl B 0a3ax MaHHBIX (B TOM YHCJIE BBIYHUCISIEMBIC 3aMpPOCHI),




BBIIIOJIHATE COPTHUPOBKY UM IIOUCK 3amuceii B 0Oase JAaHHBIX; HAaIIOJIHATH

pa3paboTaHHyI0 0a3y JaHHBIX

3.3

YMeHHe UCnoyib30BaTh JIEKTPOHHBIE TAOJIMIIBI JJIs aHAJIW3a, MPEICTABICHUS U
00pabOTKHU NaHHBIX (BKJIIOYasl BEIYUCICHUE CYMMBI, CPETHEr0 apu(MeTHYeCcKoro,

HauOOJIBIIETO U HAUMEHBILIETO 3HAYCHU, pellleHre YpaBHEHUH)

11 KJIACC

Kon
MpPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeJIBHOﬁ NnporpaMmsl CpeaHEro oﬁmero 06pa30BaHI/Iﬂ

[To reme «IludpoBas rpaMOTHOCTH

11

1.2

Hanuumne npencraBiiennii 0 KOMIBIOTEPHBIX CETAX U UX POJIA B COBPEMEHHOM
Mupe; 00 OOMMX MPUHIUIAX pa3paOdOTKH U (PYHKIMOHUPOBAHUS MHTEPHET-

MIPUIIOKEHUN

YMeHue OpraHu30BbIBaTh JIMYHOE HH(GOPMALMOHHOE MPOCTPAHCTBO C
HCIIOJIb30BAHUEM PA3JIMYHBIX CPEJCTB LU(POBBIX TEXHOJOIHM; MOHMMAaHUE
BO3MOKHOCTEH IH(POBBIX CEPBHCOB TOCYJAPCTBEHHBIX YCIYT, HUPPOBBIX
00pa3oBaTeNbHBIX CEPBUCOB; IMMOHMMAaHUE BO3MOXKHOCTEH U OrpaHUYEHHI
TEXHOJIOTUI MCKYCCTBEHHOI'O MHTEIUIEKTa B pa3IMYHBIX OOJACTIX; HaJTUYue
Mpe/icTaBiIeHU 00 HCNOIb30BaHMM HH(GOPMALMOHHBIX TEXHOJOTHH B

pa3IuYHbIX MpodeccnoHaNbHbIX chepax

2.1

[To reme «Teopernyeckue 0OCHOBBI HH(OPMATUKI»
Binanenne  TeopeTtmdyeckMM — anmaparoM, — MO3BOJIIIOLIUM  ONPEAEIATH
KpaT4allluii MyTh BO B3BEHIEHHOM TIpade M KOJMYECTBO NyTEeH MeEXay

BEpHIMHAMU OPUCHTUPOBAHHOI'O ATUKIIHIECKOT'O rpaq)a

[To TemMe «ANTOPUTMBI U TPOTPAMMHUPOBAHUE

3.1

YMeHue 4YHTaTh M TIOHMMATh TPOTPAMMBI, PEAM3YIONIUE HECIOXKHBIC
QITOPUTMBI OOpPaOOTKM YHUCIOBBIX M TEKCTOBBIX IaHHBIX (B TOM 4YHCIIE
MacCMBOB U CHMBOJBHBIX CTPOK) Ha BBIOpAaHHOM I HM3y4YeHUs
YHUBEPCAITLHOM $SI3BIKE TMPOrpaMMHpOBaHUs Bbicokoro ypoBHs (Ilackanb,
Python, Java, C++, C#); yMeHHe aHaIU3UPOBaTh AaJITOPUTMBI  C
WCIOJIb30BaHUEM TaOMUI] TPACCHPOBKH; OMNPENENATh 0€3 HUCHOIb30BaHUS
KOMITBIOTEpA Pe3yIbTaThl BBIMOJIHEHUS HECIOXKHBIX MPOTPaMM, BKIIOYAFOIINX

IIUKJIbI, BETBJICHUA U IOANIPOIrpaMMBl, IIPU 3aJaHHBIX UCXOAHBIX JaHHBIX

3.2

YMenue Moau(PUIPOBATH TOTOBEIE MTPOTPAMMBI TSI PEIICHUST HOBBIX 3ajad,
HCIOJIb30BaTh UX B CBOMX MPOrpamMMax B KauecTBE MOANPOrpamm (mpouenyp,

(hyHKIIHIN)

3.3

YMeHue peanu3oBaTh OSTambl pElICHHs 3aad Ha KOMIIBIOTEpE; YMEHHE
peain30BbIBaTh Ha BBIOPAHHOM Ul M3Yy4YEHUs S3bIKE MPOrpaMMHUPOBAHUSA

Beicokoro ypous (Ilackams, Python, Java, C++, C#) TUIOBBIC aJTOPUTMBI




4.1

00pabOTKM  4YMCeN, YHMCIOBBIX IIOCJIEJOBAaTEIbHOCTE M  MAacCHBOB:
MpEJCTaBICHUE YUCIa B BUe HaOopa MPOCTHIX COMHOXKHTENEH; HaX0XKACHNE
MaKCUMaJIbHOW (MUHUMAIbHON) UG PHI HATYPAIBHOTO YHCIIa, 3alIMCAHHOTO B
CUCTEME CUHCIEHUS C OCHOBAaHMEM, He mpeBblaromuM 10; BbIYMCIECHHE
O00OOIIEHHBIX  XapaKTEPHCTUK JJIIEMEHTOB MacCcuBa WJIM  YHCIOBOH
MOCTIeIOBATEIbHOCTH (CyMMBI, TMPOU3BENEHUS CPEAHEr0 apHU(PMETUUECKOTO,
MHUHMMAJIBHOTO M MAaKCHUMaJbHOIO 3JIEMEHTOB, KOJIMYECTBA HJIEMEHTOB,

YIOBJIETBOPSIOLINX 3aJaHHOMY YCJIOBHIO); COPTUPOBKY 3JIEMEHTOB MaccHBa
[To reme «MHpOpMAIIIOHHBIE TEXHOIOTHID)

YMeHue UCIosIb30BaTh KOMIIBIOTEPHO-MaTeMaTUYECKUE MOJIENIN JIsl aHalu3a
00BEKTOB U MPOIECCOB: (OPMYIUPOBATH IENIb MOJIEITUPOBAHUS, BHIIOIHAThH
aHaJIM3 pe3yJbTAaTOB, MOJYYEHHBIX B XOJI€ MOJICJIMPOBAHUS; OIEHUBATH
aJIeKBaTHOCTh ~ MOJIEIM  MOJCIUPYEMOMY  OOBEKTY WM  MpOLEccy;

OpEACTaBJIATH PE3YJIbTATHI MOACIIMPOBAHUS B HAITIAAHOM BU/JIC




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon
1

11

1.2

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

[{udpoast rpaMOTHOCTH

[Tpunuumne! pabotel koMiibioTepa. [lepconanbublil KoMnbloTep. Boibop xoHpurypauuu
KOMITBIOTEPA B 3aBUCUMOCTH OT PEIIAEMbIX 3a/1a4

OCHOBHbBIE TEHJICHLIMM PA3BUTHS KOMIIBIOTEPHBIX TexHoyioruil. IlapainensHbie
BBIYHCIICHUS. MHororpoiieccopHbie CHUCTEMBI. CynepKOMITbIOTEPHI.

MukpoxkoHTposuiepsl. POboTu3npoBaHHbIE IPOU3BOICTBA

1.3

Qaiinosas cucrema. [louck B (haitnoBoii cucreme. Opranu3zarys XpaHeHHS U 00pabOTKH
JaHHBIX C UCIIOJIB30BAaHUCM HMHTCPHET-CCPBUCOB, 00JIaYHBIX TEXHOIOTHH U MOOMIBHBIX

YCTPOWCTB

TeopeTnueckre 0OCHOBbI HHPOPMATHKU

2.1

Nudopmanusi, naHHple U 3HaHMUS. YHHUBEPCAIBHOCTb AMCKPETHOTO IPEICTABIICHUS

uH(popMaluu. J[BOUUHOE KOIMPOBAHUE

2.2

PaBHOMEpHBIE M HEpaBHOMEPHBIE KOJBL. Y cioBue PaHo

2.3

2.4

2.5

[Hoxxonp! k n3Mepenuto nHpopmanuu. CynHocTs 00bEMHOTO (a(paBUTHOIO) MMOAX0/1a
K U3MepeHuto nHGOpMaIuH, onpeeeHne OUuTa ¢ TOYKU 3peHus andaBUTHOTO MOAX0/a,
CBA3b MEXIy pa3smepoM andaBuTa u HHPOPMAIMOHHBIM BECOM CHUMBONa (B
MIPEANOI0KEHUH O PABHOBEPOSTHOCTH TOSBJICHHS] CHMBOJIOB), CBSI3b MEXK/Ty €TMHUIIAMH
u3Mepenuss uHpopmanuu: Out, Oaiit, KOaitt, Mob6aiit, ['6aiir. CymHOCTH
COJIEp’KaTENbHOTO  (BEPOATHOCTHOTO) TOJAXOJa K  H3MepeHuto uHpopmanuu,
ompezeneHue OuTa ¢ MO3UINU COJIePKaHUs COOOIICHUS

HNudopmannonnsie npornecchl. [lepenaya nndopmaruu. Vctounuk, npuéMHUK, KaHaI
CBsI3M, CUTHAJ, KomupoBaHue. Mckaxenue uHpopmanuu npu mepemade. CKOPOCTbH
nepeaaur JaHHBIX 10 KaHaly CBsI3U. XpaHeHue nHpopmaiuu, 00bEM maMsaTH

Cucrembl. KOMMNOHEHTHI CHCTEMBI M WX B3auMojaeulcTBHE. CHUCTEMBI YNpPABICHUS.

VYnpasnenue kak nHGOpMaIMOHHBIN TTporiecc. OOpaTHas CBS3b

2.6

Cucremsl cuucienus. Pa3BépHyTas 3amuch LETbIX U APOOHBIX YHCENT B MO3UIIMOHHBIX
cucremax cuuciaeHus. CBoiicTBa MO3UIIMOHHOM 3amHCH YHCla: KOJIM4YecTBO Ludp B
3alMCH, MPU3HAK JEIMMOCTH YHMCJIa HA OCHOBAHHUE CHCTEMBI CUMCIEHUS. AJITOPUTM
nepeBojia LEeIoro 4yucia U3 P-MuHOM CHUCTEMBI CUMCIIEHMS B ACCATUYHYIO. AJITOpPUTM
nepeBoia KOHEUHOW P-u4HOM Ipo0u B JECATUYHYIO. AJITOPUTM MEPEBO/Ia IIEJIOT0 YUCIa
U3 JIECATHUYHOM cuCTeMbl cuuciaeHuss B P-uunyro. [IBowuHas, BOCbMEpUYHAS U
IIECTHAIIaTEpPUYHAsl CUCTEMBI CUMCIIEHUS, NIEPEBOJI YUCENl MEKIY 3TUMU CHCTEMaMHU.

Apudmernueckue onepaniy B O3UIUOHHBIX CHCTEMaX CUUCICHUS

2.7

HpeI[CTaBJIGHI/Ie LCJIBIX U BEIICCTBCHHBIX YUCCIT B [TAMATU KOMIILIOTCPA




2.8

Komuposanue tekcroB. KomupoBka ASCIl. OpnoOaiitabie koaupoBku. Cranpmapt
UNICODE. Koaguposka UTF-8. Onpenenenne nHGOPMALMOHHOTO 00bEMA TEKCTOBBIX

COOOIIEHU I

2.9

KomupoBanme wn3obOpaxenuii. OneHka WHPOpPMAIMOHHOTO 00BEMA PpPacTpOBOTIO
rpaguyeckoro M300paKeHHs NPU 33JaHHOM pa3pelIeHHH W TIyOWHE KOIMPOBAHHS
ngera. Koguposanue 3Byka. Onenka nHGpOpMamoHHOTo 00bEMa 3BYKOBBIX JaHHBIX MPU

3aIaHHBIX YaCTOTC AUCKPCTU3AINU U PA3PAOAHOCTU KOAUPOBAHUA

2.10

Anrebpa noruku. BeickassiBanus. Jlornyeckue omnepanuu. TaOnuibl HCTHHHOCTH
JIOTUYECKHUX OIlepaluil «IU3BbIOHKIUAY, «KOHBIOHKLUD), KMHBEPCUL», «AMILIUKALUA»,
«OKBHBAJICHLMSA». Jlornueckue BbIpakeHUs. BblUMCIEHHE JIOrMYECKOTrO 3HAYEHUS
COCTaBHOT'O BbICKa3bIBaHUSI ITPU U3BECTHBIX 3HAYEHUSX BXOSIIMX B HETO JIEMEHTAPHBIX
BbICKa3bIBaHUM. Ta0IUIbl MICTUHHOCTH JIOTHUECKUX BhIpakeHUH. Jlornyeckue onepamnuu
U omepaiyu HaJ MHOXecTBaMH. [IpuMepbl 3aKOHOB anreOphl JIOTUKH. DKBUBAJICHTHBIE
npeoOpazoBaHus JorW4Yeckux BolpakeHui. Jlormueckue ¢ynkiuu. IlocTpoenue
JIOTUYECKOTO BBIPAKEHHUS C JaHHOM Talnuield MCTUHHOCTU. JIOTWYeCKue AJIEeMEHTHI
komnbtorepa. Tpurrep. Cymmarop. IloctpoeHne cxembl Ha JJOTUYECKUX 3JIEMEHTaX I10

JIOTUYCCKOMY BBIPAXCHUIO. 3amuck JIOru4ecKoro BBIPAXKCHUA 110 JIOTHYCCKOM CXEeMe

WNHupopmanronHble TEXHOIOTUH

3.1

TekcToBblii mporeccop. PenaktupoBanue u popmatuposanue. [Iposepka opdorpadpuu u
rpaMMatuku. CpeacTBa TMOMCKAa U aBTO3aMEHBI B TEKCTOBOM  IIPOLIECCOPE.
Hcnonp3oBanne ctuied. CTpyKTypUPOBAaHHBIE TEKCTOBblE JOKYMEHThHI. (CHOCKH,
ornasneHue. O6naynble cepBrchl. KomnekTuBHas pabota ¢ JokyMeHTOM. IHCTpyMEeHThI
pelleH3upOBaHMs B TEKCTOBBIX mporieccopax. lenosas nmepenucka. Pedepar. [IpaBuna
[IUTUPOBAHUSI UCTOYHUKOB U oopMmieHus oudmmorpaduueckux ccouiok. OdopmieHue

CIHCKa JUTEPaTyphl




11 KJIACC

Koxa
1

11

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Hudposas rpaMOTHOCTD

HpI/IHHI/IHBI IIOCTPOCHUA M alIllapaTHbIC KOMIIOHCHTHI KOMIIBIOTCPHBIX cereii. CeTeBbIe

nportokoiibl. Cetb UnTepuer. Anpecarus B cetu Mutepuer. Cucrema TOMEHHBIX UMEH

Teopernueckne OCHOBBI HH()OPMATHKH

2.1

2.2

Monenn u  monenupoBanue. Llenm  monenupoBanus.  COOTBETCTBHUE — MOJENH
MOJENUPyEeMOMY O0BEKTy WM mpoueccy. Dopmanuzanus NpUKIaIHBIX — 3ajad.
[IpencraBienue pe3yiabTaTOB MOJCIUPOBAHMS B BHUAE, YIOOHOM Ui BOCHPHUATHUS

yenoBekoM. ['padudeckoe npencraBieHue JaHHbIX (CXeMbl, TAOIHIIbI, TpaduKn)

['padbi. OcHoBHBIE OHATHUSA. Buasl rpados. Penienne anropuTMudeckux 3aaad, CBSI3aHHbBIX
¢ aHaym3oM rpadoB (IMOCTPOCHHE ONTHMAIBLHOTO IYTH MEXAy BepIIMHaMu rpada,
OIPENEICHUE KOJIMYECTBA DPA3jIUYHbIX IMYTEH MEXAYy BEpLUIMHAMU OPHUEHTHPOBAHHOIO

alMKJIMYecKoro rpada)

2.3

HepeBbsi. bunaproe nepeBo. J{MCKpeTHBIE UIPHI ABYX HTPOKOB C IMOJHOW WH(OpMAIHEH.
[TocTpoenue nepeBa nepebopa BapuaHTOB, ONMCAHKUE CTPATErMU UTPHI B TAOINYHOH (opme.
Bemrpeimnsie crpareruu. Mcenonb3oBanue rpagoB U 1€pEBbEB NPU OMUCAHUHM 0OBEKTOB U

MPOIIECCOB OKPYKAIOIIEr0 MUpPa

ANTOpPUTMBI U TPOTPAMMUPOBAHHE

3.1

OmnpeneneHne BO3MOXKHBIX PE3YJbTAaTOB PaOOTHl MPOCTEHUIINX alrOPUTMOB YIPABIICHUS
UCIIOJTHUTENIIMUA U BBIUMCIUTEIbHBIX aITOPUTMOB. OmpesieIeHre UCXOIHBIX JaHHbIX, IpU

KOTOPBIX aJITOPUTM MOKET NaTb Tpe6yeMLIfI pe3yiibTaT

3.2

Drarbl peleHus 3a1a4 Ha KoMmrnbiotepe. S3bik mporpammupoanus (ITackans, Python, Java,
C++, C#). OcHOBHbIE KOHCTPYKIIMU $I3bIKa MPOTPAMMHPOBAHHUSA. THMBI JaHHBIX:
LEJIOYMCIICHHbIE, BEUIECTBEHHbIE, CHUMBOJIbHBIE, Joruyeckue. BerBnenus. CocraBHbIe
ycnoBus. uxnel ¢ ycmoBuem. Iukmbel mo mnepemenHoi. Mcmosnp3oBanue TabIuUIl

TPaCCUPOBKH

3.3

Pa3paboTka 1 mporpaMMHasi peanuzalus alrOpUuTMOB PELICHHs] TUIOBBIX 3a/lad 0a30BOTO
ypoBHs.  [lpumepbl  3amady:  anropuTMbl  OOpaOOTKM  KOHEYHOH  YHUCIIOBOM
MOCIIEAOBATEIHHOCTH (BBIUMCICHHE CYMM, MPOU3BEICHUN, KOJIHYECTBA JJIEMEHTOB C
3aJaHHBIMH CBOﬁCTB&MI/I), AJITOPUTMBI aHAJIM3a 3allkuCyh 4YHCCI B HOSI/IIII/IOHHOﬁ CHUCTEMC
CUHCJICHHMSI, AITOPUTMBI PEIICHUS 33/1a4 MEeTOA0M Tiepebopa (orCcK HanOOoIbIIero 00IIero

JEJIATENS IBYX HaTypaibHbIX YUCEIl, IPOBEPKA YMCIA HA IIPOCTOTY)

3.4

OO0paboTka CUMBOJIBHBIX JaHHBIX. BeTpoeHHble PyHKIMU A3bIKa MPOrpaMMHUPOBAHUS IS

00pabOTKH CUMBOJIBHBIX CTPOK

3.5

TaOnuuHble BEJIWYMHBI (MAcCHBBI). AJTOPUTMBI PAaOOTHI C 3JIEMEHTAMH MacCHBa C
OJIHOKpPaTHBIM IPOCMOTPOM MAacCHBAa: CYMMHpPOBaHUE D3JEMEHTOB MAaCCHBA, IOJCYET
KOJIN4ecTBa (CyMMBI) 3JEMEHTOB MAacCHBa, YIOBJIETBOPSIONIMX 3aJaHHOMY YCIIOBHIO,

HaXO0XICHUC HanOOJIBLIIEro (HaI/IMeHBI_HeFO) 3HA4YCHUA JJIEMECHTOB MacCCHUBa, HaAXO0XJICHHC




4.1

4.2

4.3

BTOPOTO TIO BEJIMYMHE HAMOONBIIEro (HAMMEHBINEro) 3HAYCHUS, JIMHEWHBIN ITOUCK
JJIEMEHTA, NEPECTaHOBKAa JJIEMEHTOB MaccuBa B oOpatHoMm mopsaake. CopTHpoBKa
oJlHOMepHOT0 MaccuBa. [IpocTbie METOIbI COPTUPOBKH (HAIIPUMED, METO ITy3bIPbKa, METO/T

BbIOOpA, COPTUPOBKA BcTaBkamu). [loanporpammbl
HudopmalinoHHbIE TEXHOJIOTUN

Anann3 naHHbiX. OCHOBHBIE 33J]auyl aHAJIM3a JAHHBIX: IPOTHO3UPOBAHUE, KIACCU(PHUKALIHS,
KJIACTEpU3aLlMs, aHaIM3 OTKIOHEHMHU. llociaenoBaTeIbHOCTH peLICHHs 3anad aHaau3a
JIAHHBIX: COOp MEPBUYHBIX JAHHBIX, OUUCTKA M OLIEHKA KauecTBAa JJaHHBIX, BEIOOP U (MIN)
HOCTPOCHHUE MOJIENH, IPpeoOpa3oBaHUE JAHHBIX, BU3YyaJIM3alUsl JAAHHBIX, MHTEpIpEeTaLus
pE3yJIbTaTOB

AHaJM3 JAaHHBIX C IOMOILIBIO 3JIEKTPOHHBIX TaOnuil. BplUMCIeHHE CyMMBI, CpeIHEro
apu(MeTHIeCKOro, HauOOJIBIIEr0 ¥ HAMMEHBIIETO 3HAYCHUH AUana3oHa
KoMIploTepHO-MaTEMAaTUUECKUE ~ MOJAEIM.  JTalbl  KOMIIBIOTEPHO-MAaTEMaTH4YECKOIO
MOJEIIMPOBaHMs: IIOCTAHOBKA 3a7aud, pa3padOTKa MOJENH, TECTUPOBAHHE MOJEIH,

KOMHI:IOTGpHI:IfI OKCIICPUMCHT, aHAJIM3 PC3YyJIbTAaTOB MOACIIMPOBAHUA

4.4

UYucrieHHOE pelIeHne ypaBHEHUH ¢ TOMOIIBIO 110100pa mapameTpa

4.5

Tabnmuunble (pensiuoHHBIE) 0a3bl AaHHBIX. TabmUIla — TpEACTaBICHUE CBEACHHU 00
OJTHOTUIHBIX 00bekTax. Ilone, 3anucek. Kitou Tabnuuel. Pabota ¢ roroBoii 6a30il JaHHBIX.
3anonHeHue 06as3bl AaHHBIX. [loMck, copTHpoBKa M (uiabTpauus 3amuceid. 3ampocsl Ha
BBIOOPKY JaHHBIX. 3ampockl € MapamMeTpaMu. BbelumcisgeMble MOJsS B 3ampocax.
MmuoroTtabnuunble 0a3bl JaHHBIX. Tunbl cBs3ed Mexay Tabaumamu. 3ampockl K

MHOTOTA0MYHBIM Oa3aM JaHHBIX




ITPOBEPSAEMBIE HA EI'D 11O HHOOPMATHUKE TPEBOBAHMUSA
K PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM NPOT'PAMMBI
CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yJIbTaTaM OCBOCHHUS
MIPOBEPSEMOTr0 | OCHOBHOM 00pa30BaTEIbHON MPOTPaMMBbI CpeTHET0 001Iero 00pa3oBaHus
TpeOoBaHUs

1. 3HaTh (TOHUMATB)

11 [ToHnMaHue OCHOBHBIX NPHHIMIIOB YCTPOHCTBA M (DYHKIIMOHUPOBAHHS
COBPEMEHHBIX CTAl[MOHAPHBIX U MOOMJIBHBIX KOMIIBIOTEPOB; TEHJEHIIMH
pa3BUTUS KOMIIBIOTEPHBIX TEXHOJIOTUH; BJa/JiCHUE HaBbIKAaMH padOThI C
ONEPALMOHHBIMU CHCTEMAaMU M OCHOBHBIMH BHJAaMHU I[POIPaMMHOIO
o0ecrieueHus 71l pelieHHsl yueOHBIX 3aJa4 110 BHIOpaHHOH crenuaiu3aniu

1.2 Hannuwe mnpencraBiaeHuit o 0a30BbIX NPHUHIMIAX OpraHu3aldd U
(YyHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CETEH

13 [ToHnMaHue OCHOBHBIX NPUHIMIIOB JIUCKPETU3ALMH Pa3IMYHbIX BUI0B
uHpOpMaLUN
14 [Tonnmanue 06a30BBIX aJTOPUTMOB OOpPaOOTKH YHCIOBOM W TEKCTOBOU

uHpopManuu (3amMCh YUCEN B TO3UIMOHHOW CHUCTEME CYHCIICHHS,
JICTUMOCTh TISITBIX YMCEIl; HAXOXKJICHHE BCEX MPOCTHIX YMCET B 3aJaHHOM
Iuarna3one; 00pabOoTKa MHOTOPA3pPSIAHBIX — LEJIbIX YHCE;  aHaJIu3
CHUMBOJIBHBIX CTPOK H JIPYTHUX), AITOPUTMOB TIOUCKA U COPTHPOBKHU

1.5 3HaHME (PYHKIHMOHAIbHBIE BO3MOXXHOCTH HHCTPYMEHTAJIBHBIX CPENCTB
cpensl pa3paboTKu

1.6 Bnagenue OCHOBHBIMH CBeJeHHSMH O 0a3ax [aHHBIX, UX CTPYKTYpe,
CpeICTBaxX CO3aHus U paboThl C HUMH

1.7 [TonnMaHne BO3MOKHOCTEW M OINpaHUYEHUM TEXHOJIOTMH MCKYCCTBEHHOIO
UHTEJJIEKTa B pa3jIMYHbIX O00JIaCTAX; HaJW4Me MPEeACTaBIeHUNH 00
UCMOJb30BaHUM  MH()OPMAIMOHHBIX  TEXHOJOTMH B  pa3IM4HbIX
npodecCHOHATBHBIX chepax

1.8 BiiageHue TeOpeTHYECKMM amnmaparoM, IO3BOJSIOLIMM  OCYILECTBIATH
IIPEACTABJICHUE 33JaHHOIO HATYpaJbHOIO YHCIA B PA3jIUYHBIX CHUCTEMax
CUMCIICHUS; BBINOJHATH MPeoOpa3oBaHMsl JIOTUYECKUX BbIPAXKEHU,
UCTIONIB3Ysl 3aKOHBI ajdreOphl JOTMKH; ONpPEeNATh KpaTdallluil myTh BO
B3BEIIEHHOM Tpade U KOJMYECTBO NyTed MexXay BeplIIMHAMU
OPUEHTUPOBAHHOTO ALMKINYECKOro rpada

2. VYmeTs

2.1 YMeHHne UCIMoNb30BaTh KOMIBIOTEPHO-MATEMATHYECKUE MOJETH IS
aHanM3a 00BEKTOB M IMPOLEeCCOB: (POPMYIUPOBATH I€NIb MOJEIUPOBAHUS,
BBHITIOJHATh aHAIHN3 PE3yJbTAaTOB, MOMYYEHHBIX B XOJE€ MOJCTHUPOBAHUS;
OIICHUBATH aJICKBATHOCTH MOJICIIH MOJIETTUPYEMOMY OOBEKTY HIIH TIPOIIECCY;
MPEJICTaBIISITh PE3YIbTAThl MOJACTUPOBAHMUS B HATJISTHOM BHJIE

2.2 YMeHnne KiIacCUPUIIMPOBaTh OCHOBHBIE 3aJaud aHalIW3a JaHHBIX




(mporHo3upoBaHue, KIacCU(pUKALUS, KJIacTepHU3aLus, aHaIu3
OTKJIOHEHMI); MOHUMATh IOCJIENOBATEIbHOCTh PEIICHUs 3a/lad aHaju3a
JTaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYUCTKA U OI[EHKA KayecTBa JaHHbIX,
BbIOOp W (WIM) TIOCTPOCHHUE MOJENH, MpeoOpa3oBaHUE JIAHHBIX,
BU3YalIH3alis JaHHBIX, HHTEPIPETalus Pe3yIbTaToB

2.3

YMeHnue onpenensatb HHPOPMAIMOHHBIH 00BEM TEKCTOBBIX, TPAQUICCKUX U
3BYKOBBIX JAHHBIX IPU 3aJlaHHBIX MapaMeTpax JAUCKPETHU3aUUU. Y MEHHE
ONPEAENATh CPEAHIOI0 CKOPOCTh NIEPEAAYM JAHHBIX, OLICHUBATh U3MEHEHUE
BPEMCHH Tepeaadu Py N3MEHEHUH HHPOPMAITMOHHOTO 00beMa TaHHBIX U
XapaKTEPUCTUK KaHAJIA CBSA3U

24

YmMmenue CTpOUTb KO, O6€CH€‘II/IBaIOH_II/II\/'I HAaUMCHBIIYIO BO3MOXHYIO
CPEOHIOIO JIIMHY COO6H.[CHI/IH IpH H3BECTHOM YacTOTE CUMBOJIOB

2.5

VYMeHure ucnoab30BaTh IIpU pCHICHUHA 3a1a4 CBOMCTBaA HOBHHHOHHOﬁ 3arucu
YUCCJI, AJITOPUTMBI IMOCTPOCHUA 3allMCU 4YHCJia B HOSHHHOHHOﬁ CHUCTEMCE
CUHUCJICHUA C 3aJlaHHBIM OCHOBAHHCM H IIOCTPOCHHA YHCJIa IO CTPOKCE,
coz[epxcameﬁ 3aIIMCh 3TOro 4uciia B HOSHHHOHHOﬁ CUCTEMEC CUHHUCIICHHUA C
3aIaHHBIM OCHOBAHUEM; YMCHHC BBIIIOJIHATH apI/I(i)MeTI/I'-IGCKI/Ie orncpanuru B
INO3UIIMOHHBIX CUCTEMAaX CUHCIICHHUA

2.6

YMmenue CTPOUTH JIOTMYCCKOC  BBIPAKCHUEC B I[H?;’BIOHKTPIBHOﬁ u
KOHBIOHKTUBHOMU HOpMAJIbHBIX q)OpMaX 110 SaﬂaHHOﬁ Ta6n1/1ue HUCTHUHHOCTH,
HCCICI0BATHh 00J1acTh HCTUHHOCTHU BBICKa3bIBaHMH, COACPpIKAIICTO
NEPEMCHHBIC; p€IIaTh HCCIIOKHBIC JIOTUYCCKUC YPABHCHUA

2.7

YMeHue penath aIrOpUTMUICCKIE 33/1a4H, CBI3aHHBIE C aHAITN30M rpadoB
(3a1a4M  TIOCTPOCHMsSI ONTHMAJIBHOTO ITYyTH MEXIy BepIIMHamMHu rpada,
ONpENeNeHUsT KOJMYECTBA pPA3JIMYHBIX IyT€d MEXAYy BEPIINHAMHU
OPUEHTHPOBAHHOTO AlMKINYECKOTO rpada)

2.8

VYMeHHe HCIOIb30BaTh I€PEBbs NPU aHAIU3€ U ITOCTPOCHUM KOJIOB M JUIS
IpeJCTaBIeHNs apU(PMETHUECKUX BBIPAKEHHH, IPH peIIeHUH 3a7a4 OUCKa
U COPTUPOBKH; YMEHHE CTPOUTH JEPEBO UIPHI 110 3aJaHHOMY aIrOpUTMY;
pa3pabarbIBaTh 1 0OOCHOBBIBATH BHIMTPBIIIHYIO CTPATETUIO UTPhI

2.9

YMmenune AHAJIIM3UPOBATL  AJTOPUTMBI C  HCIIOJIB30BAHUCM Ta6J'II/III
TPACCUPOBKHU; ONPCACIATH 0e3 UCHOJIb30BaHHUS KOMITIBIOTEPA PE3YJIbTAThI
BBITIOJIHCHHUA HCCIIOKHBIX IMPOrpaMM, BKIIHOUAIOMIUX IUKIIbI, BETBJICHHUA U
noarnporpamMmsal, IMpr 3aJaHHBIX UCXOAHBIX JaHHBIX

2.10

YMeHne onpeiesnaTh CI0KHOCTh U3Y4aeMbIX B Kypce 0a30BBIX alTOPUTMOB
(cymMMUpOBaHUE 3JIEMEHTOB MaccHBa, COPTUPOBKA MacCuBa, MepedOpHbIE
QITOPUTMBI, JBOMYHBIA TOWUCK) W TPUBOJUTH HPHUMEPHI HECKOJIBKUX
AJTOPUTMOB Pa3HOU CIIOKHOCTH ISl PEUIEHUS OJTHOW 3a7a4u

2.11

Brnanenue yHuBepcambHBIM SI3bIKOM MPOTrPAaMMHUPOBAHHS BEICOKOTO YPOBHS
(ITackanp, Python, Java, C++, C#), npencraBieHUsIMU O 0a30BbIX THIaX
JAHHBIX W CTPYKTypax JaHHBIX; YMEHHE HCIOJb30BaTh OCHOBHBIC
yOpaBIAIOIME  KOHCTPYKLMH;  YMEHHE  OCYIUECTBIIATH  aHaIM3
NPEUIOKEHHON TIPOTPAMMBIL: OMIPEEIISATh PE3YIBTaThl PA0OTHI MIPOTPAMMBI
OpU 33JaHHBIX HMCXOJHBIX JAHHBIX; OMPEIENATh, MPH KAKUX HCXOJHBIX
JAHHBIX BO3MOXHO TIOJyY€HHE YKa3aHHBIX pe3yJIbTaTOB; BBIABIATDH
JlaHHBIE, KOTOpPBIE MOTYT HPUBECTH K OMIMOKe B paboTe MpOrpamMMbl;




(bopMyIUPOBATh MPEATOKEHUS TI0 YIIYUIIEHUIO IPOTPAMMHOTO KOJIa

2.12

YMeHue peanu30BbIBaTh HA  BBIOPAHHOM  JUISL  W3YYEHHUS  SI3BbIKE
nporpaMMupoBaHus Beicokoro ypoBHs (Ilackans, Python, Java, C++, C#)
TUIIOBbIE AJITOPUTMbI 00Pa0OTKM YMCEI, YUCIOBBIX MOCIEA0BaTEIbHOCTEH
U MacCHBOB: IMPEJCTAaBIECHHE YHWCIa B BHJIE Habopa MPOCTHIX
COMHOKHUTENCH; HaXOXXICHWE MaKCUMAIbHOW (MUHUMAJIbHON) IHQPHI
HaTypaJbHOI'O YMCIIA, 3aIIMCAHHOTO B CUCTEME CUUCIIEHUS C OCHOBAaHUEM,
HenpeBbimaomuM  10;  BblUMCIeHHE  OOOOIICHHBIX — XapaKTEPUCTUK
9JIEMEHTOB MacCUMBa WJIM YHCJIOBOM IOCJIENOBATEIbHOCTH (CYyMMBI,
IOPOM3BEACHUS  CpPEeIHEro  apu(pMeTH4yeckoro, MHUHHMAJIBHOIO U
MaKCHMAaJIbHOI'O 3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YJOBJIETBOPSIOLINX
3alaHHOMY YCJIOBHUIO); COPTHPOBKY JJIEMEHTOB MacCUBa; yMEHHE
UCMOJIb30BaTh B MpOrpaMMax JaHHbIE Pa3JIMYHBIX THIIOB C YYETOM
OTpaHMYCHUN Ha JMana30H MX BO3MOXHBIX 3HAUYEHUH, MPUMEHSTH MpPU
pelIeHny 3a1ad CTPYKTYpPhI JaHHBIX (CIUCKH, CIOBapH, CTEKH, OYEpelu,
JIepeBbsl); MPUMEHATh CTaHIAPTHBIE U COOCTBEHHBIE MOANPOrpaMMBbI IS
00pabOTKM YMCIIOBBIX JAAHHBIX U CUMBOJIBHBIX CTPOK; MCIIOJIIB30BaTh MpPHU
pa3zpaboTke mporpaMM OHOIMOTEKH MOIIMPOrPaMM; YMEHHE UCIIOIb30BaTh
CpeZCTBa OTJIAKU IPOrpaMM B Cpejie IPOrpaMMUPOBaHUS

2.13

YMeHue  HCIOJIb30BaTh  JIEKTPOHHBIE — TaOMUIBl  JUIsL  aHaIu3a,
IpeCTaBiIeHuss U OOpabOTKM JaHHBIX (BKJIKOYas BbIOOpP ONTHMAJIBHOIO
pelieHys, noadop JMHMM TpPEHJa, PELIeHuE 3ajad MPOTrHO3UPOBaHUA);
YMEHHE MCII0JIb30BaTh TaOJUuHble (pessLUOHHBIE) Oa3bl JaHHBIX MU
CIIPaBOYHBIE CUCTEMBI

2.14

YMeHue OpraHu3oBBIBaTh JUYHOE HH(POPMALMOHHOE IPOCTPAHCTBO C
MCIIOJIb30BaHUEM PA3IMYHbBIX CPEJICTB IIU(PPOBHIX TEXHOIOTHI; TOHUMAaHHE
BO3MOXKHOCTEH U(POBBIX CEPBUCOB I'OCYNAPCTBEHHBIX YCIIYT, HUPPOBBIX
00pa30BaTeNbHBIX CEPBUCOB




IHEPEYEHDb 3JIEMEHTOB COAEPKAHUA, ITPOBEPSEMbBIX HA EI'D
IO TH®OPMATHUKE

Kon

[IpoBepsiemMblil 31IeMEHT coaep KaHus

[{udposast rpaMOTHOCTH

11

OCHOBHBIC TCHJICHIIUU PAa3BUTHS KOMITBIOTEPHBIX TeXHOJIOTHH. [TapaiensHbie
BBIUKCIICHHSI. MHOTOIPOIICCCOPHBIEC CHCTEMBI. PacnpeneneHHbIe
BBIUMCIIUTEILHBIC CUCTEMBI U 00paboTKa OOIBIINX JTaHHBIX

1.2

[IpuHIUIIBI TIOCTPOCHMST U allapaTHble KOMIIOHEHTHI KOMIIBIOTEPHBIX CETeH.
Ceresble npotokoinbl. Cets MHTEpHET. Anpecanus B cety MHTepHET. [IpoToKoib!
creka TCP/IP. Cucrema nomeHHBIX uMeH. Pasgenenue IP-cerm Ha monceru ¢
IMOMOILIBIO MACOK II0/ICeTeH

13

®aiinobas cucrema. Ilouck B daitnoBori cucteme. [IpuHIUIIBI pa3MeIeHUsT U
UMEHOBaHUsI (ailyIoB B TONTOBpeMeHHOU mamsiTH. [11a0noHbI U1 ontucaHust TPYII
daiinoB

14

CKOpOCTB nepcaadun JaHHBIX. 3aBUCUMOCTh BpCMCHHU nepecaadu oT
I/IH(1)OpMaI_II/IOHHOFO ob0beMa JaHHbIX U XapaKTCPUCTHUK KaHalla CBsA3H

1.5

[Mudposanue nanubix. CuMMETpUYHBbIE U HecuMMeTpuuHble mudpsl. [Hudps

npocroii 3amensl. ludp Lesaps. udpp Bmwkenepa. Anroput™m mudpoBaHUs
RSA

1.6

Konp1, mo3Bostsitoniue 00Hapy KUBaTh U UCIPABIIATH OMIMOKH, BOZHUKAIOIIUE MTPU
nepeaaue qaHHbIX. Paccrosane Xammunara. KogupoBaHue ¢ TOBTOPEHHEM OMTOB.
Koawsr XoMmMmuara

Teopernueckue OCHOBBI HH()OPMATHKH

2.1

JlBonuHoe  KogupoBaHuEe. PaBHOMEpHBIE M HEPAaBHOMEPHBIE  KOJBI.
JlexonrpoBaHue COOOIIEHUH, 3alIMCAHHBIX C TTOMOIIBbI0 HEPABHOMEPHBIX KOJOB.
VYcenosue ®ano. IlocTpoeHnEe OAHO3HAYHO JEKOJMPYEMBIX KOJOB C IOMOIIBIO
Jepesa

2.2

Teopernueckne NOAXOAbI K OLIEHKE KonudecTBa HHGopMmanuu. EIuHHIEI
U3MEpeHusl KosindyecTBa HMH@oOpManuu. AmnpaBUTHBIM TMOAXOA K OLEHKE
KojaudyecTBa WH(OpManuu. 3aKOH aIauTUBHOCTH uH(opmanuu. Dopmyna
Xaptiu. Uadopmanus u BepostHocTh. Popmyia [llenHoOHA

2.3

Cuctembl cumcneHus. Pa3BepHyTas 3amMch LENbIX M JIpOOHBIX YHCEN B
MO3UIMOHHOM cucTeMe cuucieHus. CBoiCTBa NO3UIMOHHOM 3allMCH YHCIA!
KOJIMYECTBO 1U(P B 3aIMCH, IPU3HAK JIETUMOCTH YHCJIa HA OCHOBAaHHE CHUCTEMBbI
CUMCIEHUS. AJITOPUTM MEPEBOJA LEJIOT0 YUCIa U3 P-UYHON cuCTEMBI CUNCIIEHUS
B JICCATUYHYIO. AJITOPUTM TepeBoja KOHEYHOH P-uuHON npoOu B JECATUUHYIO.
ANTOPUTM TMEpeBOjia LEJIOTO Yucia W3 ACCATUYHOW CHCTeMBbI cuuciieHus B P-
nuHyto. IlepeBos KOHEYHOH pecATHUHOW Jpobu B P-uunyro. JlBomuHas,
BOCBMEpUYHAs U LIECTHAALATECPUYHAS CUCTEMbI CUYUCIICHUS, CBSA3b MEKIY HUMH.
ApudmeTrnueckue onepanuy B MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS

2.4

Tpoanaﬂ YPaBHOBCHICHHAA CUCTEMA CUHUCIICHH. )IBOI/I‘-IHO'ZIGCFITI/I‘IHEUI CHCTEMA
CUMCIICHUA




2.5

Koaupoanue tekcroB. Koguposka ASCII. OnnoOGaiiTHbie koaupoBku. CTangapT
UNICODE. Komupoka UTF-8. Omnpenenenue wuHPOPMAIMOHHOTO OOBeMa
TEKCTOBBIX COOOIIEHUI

2.6

KomupoBanue nzobpakenuii. OrnieHka nHPOPMaIMOHHOTO 00beMa rpaduyecKux
TAHHBIX MPU 33JaHHBIX Pa3pelIeHUH W IIyOWHE KOAUpOBaHUS 1BeTa. L[BeToBBIC
MO/IEIH.

Konuposanue 3Byka. OnieHka nH(G)OPMAIIMOHHOTO 00beMa 3BYKOBBIX JaHHBIX IPU
3aJIaHHBIX YaCTOTE TUCKPETH3AIUH U Pa3PsTHOCTH KOJTUPOBAHUS

2.7

Anrebpa noruku. IloHsTHE BbICKa3pIBaHUS. BbICKasbIBaTenbHBIE (OPMBI
(mpenukatsl). KBaHTOPHI CyIIIeCTBOBAHMS U BCEOOIIIHOCTH.

Jlornueckue onepanuu. TaOGnuubl HMCTUHHOCTH. Jloruueckue BbIpaXKEHHUS.
Jlornueckue ToxkaecTBa. Jlornueckue onepanyu U onepanuy Haj MHOKECTBAMHU.
3aKkoHBl anreOphl JIOTUKU. OKBHUBAJICHTHBIE MPEOOpPA30BaHUSA JIOTHYECKUX
BbIpa)keHUil. Jlornueckue ypaBHEHHs U CUCTEMbl YPaBHEHUH.

Jlornueckue ¢GyHKIMU. 3aBUCHMOCTb KOJHMYECTBA BO3MOJXKHBIX JIOTMYECKHX
(GYHKIUI OT KOJIMYECTBA ApIyMEHTOB.

Kanonnyeckue (popMbl JTIOTHYECKUX BBIPAXKEHUN

2.8

COBepH_IeHHHe JU3BIOHKTUBHBIC  KOHBIOHKTHBHBIC  HOPMAJbHBIC (bOpMLI,
AJITOPUTMBI UX ITIOCTPOCHUA 110 Ta6J'II/II_IC HCTHHHOCTH

2.9

Jlornyeckue dneMeHTHl B cocTaBe Komnbrorepa. Tpurrep. Cymmarop.
MHoropa3psaasbeii cymmarop. lloctpoenne cxeM Ha JOTMYECKHMX 3JIEMEHTAax I10
3a/laHHOMY JIOTMYECKOMY BBIPQXEHHUIO. 3alUCh JIOTUYECKOTO BBIPAKEHUS IO
JIOTUYECKOU CXEeMe

2.10

Monenn u wmopenupoBanue. llenmu wmoaenupoBaHus. AJEKBATHOCTh MOJENU
MOJIETUPYEMOMY O0BEKTY WM npoueccy. dopManu3anus NpUKIaIHbIX 3a/1a4.
[IpencraBnenue pe3yIbTaTOB MOJICTUPOBAHUS B BUJIE, YAOOHOM ISl BOCIIPUATHS
yenoBekoM. ['paduueckoe npeacTapieHue NaHHBIX (CXEMBI, TAOIUIBI, TPadUKH).

2.11

[IpeacraBnenure 1enbIX 4YHCEN B MaMsATH KoMmmbioTepa. OrpaHMYeHHOCTH
Juarna3oHa 4YMcel IpU OTrPaHUYEHHUH KoJIM4decTBa pas3psanoB. IlepenmonHenue
pa3psHoi ceTku. be33HakoBbIe M 3HAKOBBIC TaHHBIC. 3HAKOBBIA OUT. [IBOMYHBII
JIOTIOJTHUTEIIBHBIN KO/ OTPULIATENIbHBIX YHCET.

[ToGutoBble  joruueckue onepanuu. Jlornyeckuit, apudmeTHueckuii u
nukmueckuit  casurd. [lludpoBanne ¢ MOMOIIBIO TMOOUTOBOM  OlEpauu
"uckmovaroniee MJIN"

2.12

HpeI[CTaBJ'IeHI/Ie BCIICCTBCHHBIX YUCEJI B [MTaMATU KOMIIBIOTEPA. 3Haqan1a$1 qacCThb U
MOPAAOK HHUCJIA. I[I/IaHa30H 3HAYEHUH BCIICCTBCHHBIX YHUCCII. HpO6J'ICMBI XpaHCHUA
BCIICCTBECHHBIX YHUCCII, CBA3AHHBIC C OIPAaHUYCHHUCM KOJIMYECTBA Pas3pA0B.
Brimonraenune or[epauplﬁ C BCHICCTBCHHBIMHU 4YHUCJIaMH, HAKOIIJICHUC OII00OK npu
BBIYUCICHUAX

2.13

I'padbr. OcHoBHBIE TOHATHSA. Buasl rpadoB. Onucanue rpadoB ¢ MOMOIIBIO
MaTpul CMCXKHOCTH, BE€COBBIX MaTpul, CIIMCKOB CMCKHOCTH. Pemenue
AITOPUTMUYECKUX 3a]ad, CBSI3aHHBIX C aHamm3oM TrpadoB (ToCTpoeHHE
ONTUMANBFHOTO IMYTH MEXIy BepIIMHaMH rpada, OmpeleleHre KOIU4ecTBa
Pa3IMYHBIX MMyTeH MKy BEpITMHAME OPUEHTHPOBAHHOTO allUKINYECKOro rpada)

2.14

HepeBbsi. bunapnoe nepeBo. JlepeBps moucka. CrnocoObl 00Xxona Jepesa.
[IpencraBnenne apudmeTHUecKuX BBIpAXKEHUN B BUE nepeBa. Vcmonb3oBanue




rpad)oB U AEPEBBEB MPH OMHCAHUN OOBEKTOB U MPOIIECCOB OKPYKAIOIIETO MUPa

2.15

JIMcKpeTHBIE UTPHI IBYX UTPOKOB C MOJIHOM nH(popmanmeil. [loctpoenue nepesa
nepebopa BapUAHTOB, ONHMCAHUE CTPATETMH WUIPHl B TaOIUYHON (opme.
BbIurpeliHele ¥ IPOUTPBIIIHBIE TO3ULMH. BBIMTPHIIIHEIE CTPATErnu

2.16

CpencTBa UCKYCCTBEHHOTO MHTEIIEKTA. MieHTHhUKaus 1 OUCK N300pakeHUH,
pacno3HaBaHue Jl. Vcrosib30BaHME METOA0B MCKYCCTBEHHOI'O HMHTEIIEKTA B
oOydaromux cucremax. Vcnonb30BaHne METOI0B HCKYCCTBEHHOTO MHTEIJIEKTA B
pobortorexHuke. IaTepHeT Bemel. Heliponnsie cetn

AJTOPUTMBI U IPOTPAMMUPOBAHHE

3.1

dopmanusanusa MOHATHS anropurma. MammHa ThIOpUHIa Kak yHUBEpCalbHas
MOJIEJIb BBIYUCIICHUI

3.2

OneHKa CIIOKHOCTH BBIYMCIICHHH. Bpems paboTel M 00BbEM HCHOIB3YEeMOM
naMaTH, WX 3aBUCUMOCTh OT pa3Mepa MCXOAHBIX JaHHbIX. OlleHKa
ACHUMNTOTUYECKOW CIIOKHOCTH QJITOPUTMOB. AJICOPUTMBI  TOJMHOMHUAIBHOU
cnoxHoctu. Ilepebopubie amroputmbl. [Ipumepsl pa3inMUHBIX aITOPUTMOB
pelieHust OJIHOU 3a/1a4u, KOTOPhIE UMEIOT Pa3IUYHYIO CII0KHOCTD

3.3

OHpe,I[CJ'ICHI/IC BO3MOJXHBIX pPE3YJIbTATOB pa6OTBI HpOCTGfII.HHX AJIrOpuTMOB
YHOpaBJICHUA HUCHOJIHHUTCIAMU W BBIYHUCIUTCIIBHBIX aJITOPHUTMOB. OnpeﬂeneHHe
HCXOOHBIX HAHHBIX, IIPHU KOTOPLIX aJITOPUTM MOXKCT 1aTb Tpe6yeMBII>i pe3yjibTaTt

3.4

Anroput™mbl 00paOOTKM HATypajbHBIX YHCEJ, 3alUCAaHHBIX B IMO3ULUOHHBIX
cucTeMax CYHMCIeHMs: pa3OMeHMe 3alucu 4Yuciaa Ha OTAEIbHbIE LUQPHI,
HaXOXXJCHUE CYMMBl W TPOW3BENCHHS IH(p, HAXOXKICHHE MaKCHUMAIbHOM
(MUHUMAaNBHON) UPBHI.

[IpencraBienue uducina B BUjAe HaOopa MPOCTBIX COMHOXXUTENEH. AJITOpUTM
OBICTPOro BO3BENIEHUS B cTeneHb. [I0MCK MPOCTHIX YKCEN B 3a/laHHOM JIMaIla30He
¢ ToMoMIbIo anroputma "permiero Jparochena”

3.5

MHoropa3psHble LeNble Yncia, 3aJa4i JUIMHHON apu(MeTUKN

3.6

S3pik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunsl naHHBIX:
LIEJIOYMCIICHHBIE, BEUICCTBEHHBIE, CHMBOJIBHBIE, JIOTUYECKUE. BeTBieHus.
Crnosxnble ycnoBus. ksl ¢ ycinoBueM. LIUKibI 110 IepeMEHHOM.

OO0paboTka NaHHBIX, XpaHAMMXCS B (aiinax. TekcToBble U ABOUYHBIE (DAMIIBL.
@aiinoBble nepeMeHHble (¢ailnoBble ykazarenu). UreHue u3 daiina. 3anuch B
daiin.

Pa3Ouenue 3amaum Ha mopxzagaud. [logmporpammel (mponenypbl U (YHKIUH).
Hcnonb30BaHue cTaHAapTHOM OMOIMOTEKH A3bIKa IPOTPAMMHUPOBAHUS

3.7

Pexypcusi. PekypcuBHble mpouenypsl M ¢yHKIMU. Mcnonp3oBaHue cTeKa s
OpraHM3alHi PEKYPCUBHBIX BHI30BOB

3.8

Yucnennsle MeToabl. TOYHOE M MPUONIMKEHHOE pelleHus 3afgadu. YucieHHoe
pellIeHHe YpaBHEHHWIl C MOMOIIbI MOA00pa napaMeTpa. UucCiieHHBbIE METOAbI
pellleHuss ypaBHEHUH: MeToJ Imepedopa, METOJl IOJIOBUHHOTO JICTECHHUS.
[TpubnnxeHHOe BBHIYMCIEHUE JJIMH KPUBBIX. BhuucieHue miomaneit guryp c
MOMOIIbI0 YUCIEHHBIX METOJIOB (METOJ MPSIMOYTOJIBHUKOB, METOJ Tparenuil).
[Touck ™makcumyMma (MUHHMyMa) GYHKIOUM OJHOM IEPEMEHHOM METOJ0M
MIOJIOBUHHOTO JIEJIEHUS




3.9

OO6paboTka  CUMBONBHBIX  JaHHBIX.  BcTpoeHHble  (YHKIMH  SI3bIKA
MIPOrpaMMHUPOBAHUS ISl 00paOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH
CHUMBOJIBHBIX CTPOK: IOJICYET KOJIMYECTBA TIOSBICHH CHMBOJIAa B CTPOKE,
pa3bueHue CTPOKH Ha CJOBa IO MPOOENbHBIM CHMBOJIAM, TOMCK IOJCTPOKH
BHYTPH JIaHHOW CTpPOKH, 3aM€Ha HaWJICHHON TMOACTPOKH Ha APYTYH CTPOKY.
['eHeparusi BceX CIOB B HEKOTOPOM alihaBUTE, YAOBJICTBOPSIOUINX 3aaHHBIM
orpannueHusiM. [Ipeobpa3zoBanue 4ncia B CHMBOJIBHYIO CTPOKY B 00paTHO

3.10

MaccuBel M TOCIEIOBATENLHOCTH  YHUCEN.  BprumcieHue  00OOIICHHBIX
XapaKTEPUCTHK JIEMEHTOB MaCCHBA MUJIU YUCJIOBOM MOCIEI0BATENLHOCTH (CyMMBI,
MIPOU3BENICHUS, CPEeIHEro apupMeTHIEeCKOro, MUHUMAaJIbHOTO U MaKCUMaIbHOTO
AJIEMEHTOB, KOJIMYECTBA AJIEMEHTOB, YAOBIIETBOPSIOIIMX 33JIAHHOMY YCJIOBHIO).
JIMHEeWHBI TOWCK 3aJaHHOTO 3HAYCHHUS B MacCHBE. AJTOPUTMBI PabOTHI ¢
3JIEMEHTaMU MacCcuBa C OJHOKPAaTHBIM IPOCMOTpOM MmaccuBa. CopTHpOBKaA
OJIHOMEpHOTO MaccuBa. [IpocThie METOIBI COPTUPOBKHU (METOJ] My3bIpbKa, METO/T
BBIOOpA, COPTUPOBKA BcTaBkamu). CopTUpOBKaA crausiHueM. bricTpas copTupoBKa
MmaccuBa (anroput™ QuickSort). /IBOMYHBINM TOMCK B OTCOPTUPOBAHHOM MacCHBE

3.11

JIBymMepHBIe MacCUBBI (MATPHIIbI). AITOPUTMBI 00PaOOTKHU IBYMEPHBIX MAaCCUBOB:
3a0JHEHUE JBYMEPHOIO YMCIIOBOI'O MAacCHUBa IO 3aJaHHBIM IIpaBUjaM, MOMCK
3JIEMEHTA B IBYMEPHOM MacCHUBE, BBIUMCIEHUE MAaKCUMyMa (MUHUMYMa) U CyMMBbI
3JIEMEHTOB JIBYMEPHOI'O MacCHUBa, EPECTAHOBKA CTPOK M CTOJOIIOB ABYMEPHOIO
MaccuBa

3.12

CrnoBapu (accolmaTUBHBIE MaCCUBBI, OTOOpaskeHus ). XomI-tabnuubl. [loctpoenue
an(aBUTHO-4aCTOTHOI'O CJIOBAps [ 33JaHHOIO TEKCTa

3.13

Crexku. AHanu3 NPaBUIBHOCTH CKOOOYHOrO  BbIpaKe€HUs. Bpluucienue
apuMETUUYECKOTO BBIPAXKEHUS, 3aMMMCAHHOTO B TOCTPUKCHOU popme. Ouepenu.
Hcnonb30Banue ouepenu JUisi BPEMEHHOTO XpaHEHMs JaHHBIX

3.14

Anroputmbl Ha Tpadax. [locTpoeHMe MHHMMAaJIbHOIO OCTOBHOIO JepeBa
B3BELLICHHOTO CBS3HOTO HEOPMEHTHUPOBAHHOTO rpada. KoamuecTBo pasinyuHbIX
MyTel MeX1y BEpIIMHAMU OPUEHTHUPOBAHHOTO allMKINYECKOro rpada. AIropurm
JenkcTphl

3.15

JepeBbs. Peanuzanus nepeBa ¢ MOMOIUBIO CCBUIOYHBIX CTPYKTYp. JIBOWUHBIE
(Ounapubie) nepeBbs. [locTpoeHue nepeBa Ui 3aJlaHHOTO apU(METHUECKOTO
BbIpaxkeHHsl. PexypcuBHbIe aliropuTMbl 00xoa JiepeBa. Mcnonp3oBanue creka u
ouepenu A 00xoja 1epena

3.16

JnHaMuyeckoe MporpaMMHUpPOBAaHNE KaK METOJI pEHICHUs 3a7ad C COXpPaHEHUEM
IIPOMEXYTOUYHBIX PE3yJIbTATOB. 3aJauH, PEIIAEMbIE C TIOMOIIBIO TUHAMUYECKOTO
IIPOrPaMMHUPOBAHUS: BbIUHCICHHE PEKYPCUBHBIX (PYHKIIMIA, MOJCUET KOJUYECTBA
BApUAHTOB, 33J1a4l ONITUMH3ALNN

3.17

[TonsitTue 00 OOBEKTHO-OPHUEHTUPOBAHHOM HporpamMmupoBaHuu. OOBEKTH U
kiaccel. CBoiicTBa U MeTo/bl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIM aHAJH3.
Pa3zpaboTrka mnporpamMmm Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOIO TOAXOJA.
Wukarncynsanus, HacleJoBaHue, ToJIuMophu3m

HupopmalinoHHbIE TEXHOJIOTUN

4.1

Amnanns JaHHBIX. OcCHOBHBIC 3aJauM aHalM3a JAaHHBIX: IMPOTrHO3UPOBAHHE,
KJ'IaCCI/I(bI/IKaI_[I/IH, KJIaCTCpu3anus, aHallnu3 OTKJIOHCHHIA. HOCJ’IGI[OB&TGJ'IBHOCTI)




pellleHus 3a/1a4 aHaau3a JaHHBIX: cOOp MEPBUYHBIX JAaHHBIX, OYUCTKA U OIEHKA
KauecTBa JaHHBIX, BEIOODP U (WJIM) IOCTPOSHUE MOJIENH, TPeoOpa3OBaHNE JaHHBIX,
BU3YyaJIM3aIsl JTaHHBIX, HHTEPIIPETAIHsI pe3yIbTaToB. [IporpaMMHBIe cpencTBa U
WHuTepHeT-cepBUCH JIsl 00paObOTKH U MPEACTABICHUS TaHHBIX. BOJIbIINe JaHHEIE.
MarmuHHoe o0ydeHne

4.2

AHau3 JaHHBIX C TOMOIIBIO S3JIEKTPOHHBIX Tabnui. BeryucieHue cymmsl,
cpemHero  apu(METHYEeCKoro, HauOoJbliero  (HAaMMEHBINEro)  3HAYCHUS
nuanazoHa. Berumcienune koddduimeHta Koppensuuu ABYX PSAAOB JTAHHBIX.
[TocTtpoenne cronduaThIX, JUHEWYATHIX W KPYroBbIX auarpamm. [loctpoenue
rpaduxoB ¢pynkuuit. [logbop nuHUK TpeHAa, pelleHre 3aa4 IPOrHO3UPOBAHMUS.
Pemienue 3a1a4 oNTUMHU3AIUH ¢ TOMOIIBIO SJICKTPOHHBIX TaOJIHIL

4.3

Juckperuzanusi Npd  MaTeMaTUYEeCKOM  MOJEIUPOBAHUU  HEMPEPBIBHBIX
nporeccoB. MojenupoBanue ABIKEHHs. MojenupoBaHue OHOIOTHYECKUX
cucteM. MaremaTuueckue MOJEIM B  SKOHOMHKE. BplunciauTenbHbie
JKCIepuMeHThl ¢ Mojensimu. OOpaboTka pe3ynbTaTOB 3KCIepuMeHTa. Meron
HaMMEHbIINX KBaApaToB. OIIEHKA YHCIOBBIX MapaMeTPOB MOJACIHUPYEMBIX
00BEKTOB M TpolleccoB. BoccTaHOBIEHHE 3aBUCUMOCTEH IO pe3ysibTataM
JKCIIEPUMEHTA

4.4

BepositHOCTHBIE MOJEINH. Metoanl Momnrte-Kapso. HMuranmonHoe
MozenupoBanue. CUCTEMBI MAaCCOBOTO 00CTY KHBAHUS

4.5

Tabmuunble (pensuOHHbIE) 0a3bl JaHHBIX. Ta0yHIa - MPEICTABICHUE CBEICHHMA
00 omHotunHbIX 00bekTax. Ilone, 3amucek. Kirou Tabmuuel. PaboTa ¢ rorosoi
0a30i maHHBIX. 3amojiHeHHe 0a3bl JaHHBIX. [loHMCK, copTHpoBKa M (UIBTpaIUs
JIAaHHBIX. 3apOChl HAa BEIOOPKY JaHHBIX. 3aMIPOCHI C MapaMeTpaMu. Beraucisembie
MOJISI B 3aITpocax.

Mmuorotabnuunbie 0a3bl JaHHBIX. THIBI CBsi3eld MexAy Tabnuuamu. BHenrHwii
k0. LlenoctHOCTh 0a3bl TaHHBIX. 3alIPOChl K MHOTOTA0JIMYHBIM 0a3aM JTaHHBIX

4.6

TexkcroBblli mpoueccop. CpeactBa MOMCKa M aBTO3aMEHBl B TEKCTOBOM
nporeccope. CTpyKTypUpOBaHHBIE TEKCTOBBIE TOKYMEHTbI. CHOCKH, OIJIaBJICHUE.
[TpaBuia HUTUPOBAHUSA UCTOYHUKOB M 0QOpMIIEHUS OUOIHOrpadUuIecKUX CChIIIOK




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

https://education.yandex.ru/uchebnik/main

METOAUYECKHUE MATEPUAJIBI U1 YYUTEJIA

e https://bosova.ru/metodist/authors/informatika/3/
e https://knashcool6.ucoz.ru/dokument/informatika i ikt v 10-11 klassakh.pdf
e https://edsoo.ru/mr-informatika/



https://education.yandex.ru/uchebnik/main
https://bosova.ru/metodist/authors/informatika/3/
https://knashcool6.ucoz.ru/dokument/informatika_i_ikt_v_10-11_klassakh.pdf
https://edsoo.ru/mr-informatika/

