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IMNOACHHUTEJIBHASA 3AIINCKA

[Iporpamma no uHpOpMaTUKE HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeILHON MPOrPaMMBbl OCHOBHOTO O0IIIEro 00pa3oBaHus, MIPEACTABICHHBIX
B ®I'OC 00O, a Taxxke henepaibHON pabodeit mporpaMMbl BOCITUTaHUSI.

[Iporpamma 1o wuHbOpMaTHKe MaéT MpEACTaBICHUE O UEIX, OOIIei
CTpaTeru OOYy4YeHHs, BOCIUTAHUS W Pa3BUTUSA OOYYaIOIIMXCS CpEeICTBAMU
nHpopMaThKi Ha 0a30BOM YpOBHE, yCTaHABIMBAET 0053aTENbHOE MPEIMETHOE
coJiep>KaHue, MPEyCMaTPUBACT €T0 CTPYKTYpHUPOBAHUE IO pa3/iesiaM U TeMaM.

[Iporpamma no nHboOpMaTUKE ONPEIESET KOJTUUECTBEHHbIE U KAYECTBEHHBIE
XapaKTePUCTUKU YUEOHOro Marepuaia Juisl KakJI0ro roja U3y4eHHs, B TOM YHCIIe
JUISL COZEP KATEIbHOTO HAMOJHEHHUSI Pa3HOTO BHUAA KOHTPOJS (MIPOMEKYTOUHOU
aTTeCTalluu oOyuarommxcs, BCEPOCCUMCKUX MPOBEPOUHBIX pabor,
rocyapCTBEHHON UTOTOBOM aTTECTAIINN ).

[Iporpamma 1o wuHGOpPMATHKE SBISETCS OCHOBOM JUIsl COCTaBIICHHUS
aBTOPCKHUX YYEOHBIX MTPOTPAMM, TEMATHUECKOTO TUIAHUPOBAHUS Kypca YUUTEIIEM.

[ensmu u3yyeHus uHGOPMATUKUM HA YPOBHE OCHOBHOTO  OOIIEro
o0pa3oBaHUs SIBISIOTCS:

dbopMHpOBaHWE OCHOB MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAayKu HH(POPMATUKH, TOCTHKEHHUSIM HAYyYHO-TEXHUYECKOTO
nporpecca ¥ OOIIECTBEHHOM MPaKTUKH, 3a CUET Pa3BUTHUS MPEACTABICHUU 00
nHpOpMaIMKM KaK O BaKHEHIIEM CTPATETUYECKOM PECypCce Pa3BUTHUSI JTUYHOCTH,
rocyJapcTBa, OOIIECTBa, TMOHMMAHHUS pOJM HUHPOPMAIMOHHBIX MPOIIECCOB,
UH(OPMAIIMOHHBIX PECypcoB U HH(POPMAIMOHHBIX TEXHOJOTUH B YCIOBUAX
udpoBoit Tpanchopmaliu MHOTUX cdep KU3HU COBPEMEHHOT0 00IIeCTBa;

o0OecrieueHre YCIOBUM, CIOCOOCTBYIOIIMX PA3BUTHIO aJTOPUTMHYECKOTO
MBIIIUICHUS KaK HEO0OXOJUMOI0 YCIOBUSI MPOQPECCUOHATBLHON JIESITEIbHOCTH B
COBPEMEHHOM HWH()OPMAIIMOHHOM OOIIECTBE, MPEAINOJIaralomero CrIocoOHOCTh
oOyyaromierocss pa3OMBaTh CJIOXKHBIC 3aadd Ha OoJiee MPOCThIE I0A3aauH,
CpaBHUBATh HOBBIC 3aJIa4M C 3aJja4aMU, PEIIEHHBIMU paHee, ONPEACIATh IIark JJisl
JIOCTUKEHUS pe3yJibTaTa U TaK Jajee;

dbopMupoBaHHE€ ¥ pa3BUTHUE KOMIIETECHIIMI O0Oydarmmxcs B 00JacTu
WCIIOJIb30BaHUSI WH(HOPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHI, B TOM YHCIIE
3HaHWM, YMEHHU U HaBBIKOB paboThl ¢ uWHOpMAIMEil, MPOrpaMMHUPOBAHUS,
KOMMYHUKAIIMM B COBPEMCHHBIX HHU(PPOBBIX Cpelax B YCIOBHIX OOECIECUCHUS
nH(pOpMaIIMOHHOM 0€30MaCHOCTH JIMYHOCTH 00y4aroEerocs;

BOCITUTAHUE OTBETCTBEHHOTO M M30MPATEIHLHOTO OTHOIICHHS K MHGOPMAIHH
C y4€TOM TMPaBOBBIX U STUYECKUX ACIEKTOB €€ pacmpoCTpaHEHUs, CTPEMIICHUS K
MPOJOJDKEHUI0 00pa3oBaHusi B 00JlacTU MH(DOPMAIMOHHBIX TEXHOJOTUH U



CO3UIATECIIbHON JCATENHHOCTA C TPUMEHEHHUEM CPEACTB WHGOPMAIIMOHHBIX
TEXHOJIOTUH.

NudopmaTuka B 0CHOBHOM 00I1IIeM 00pa30BaHUU OTPAXKAET:

CYIIHOCTh HMH(POPMATUKM KaK HAyyHOW JUCIUIUIMHBI, H3ydarouien
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOXXHOCTH aBTOMATHU3aIllUU MH(POPMAIIMOHHBIX
MPOIIECCOB B PA3JIMUHBIX CUCTEMAX;

OCHOBHBIE  00JIacTU  TPUMEHEHHs  WHOOPMATHKH, TMPEXKAEC  BCETro
nH(OPMAIIMOHHBIE TEXHOJIOTHH, YIIPABIIEHNE U COLIMANIbHYIO cepy;

MEXKIUCIUIUVIMHAPHBIA ~ XapakTep HWHPOpMATHKU ¢ WH(POPMAIIMOHHOM
NEATEeIbHOCTH.

N3yuenue wH(OpMATUKA  OKa3blBaeT CYIIECTBEHHOC  BIMSHHE Ha
dbopMHupoBaHHEe MHPOBO33PEHUS OOYUYaAIOIIETOCs, €ro >KU3HEHHYIO IO3HIIHIO,
3aKJa/bIBA€T  OCHOBBI ~ TMOHUMAHMSI  NPUHIUIOB  (PYHKIMOHUPOBAHHUS U
WCIIO0JIb30BaHusl MHPOPMAITMOHHBIX TEXHOJIOTHN KaK HEOOXOJIUMOT0 MHCTPYMEHTA
MPaKTUYECKU JIIO0ON JIeATeNIbHOCTM U OJHOTO W3 HauboJiee 3HAYMMBIX
TEXHOJIOTUYECKUX  JOCTHXKCHUW  COBPEMEHHOW  UMBUIM3aUuu.  MHorue
MpPEeIMETHbIC 3HAHUS U CIOCOOBI JNESATEILHOCTH, OCBOCHHBIE OOYYAIOIIMMUCS MPHU
HU3yuyeHUH MH(OPMATHUKHU, HAXOIST MPUMEHEHHUE KaK B paMKax oOpa3oBaTeIbHOTO
mporiecca MNpU M3YYEHUH JPYTUX MPEeaMETHBIX 00JlacTel, Tak M B HHBIX
JKU3HEHHBIX CUTYallUsX, CTAHOBSTCS 3HAUYUMBIMHU JJi1 (OPMUPOBAHUSI KAYECTB
JUYHOCTH, TO €CTh OPUEHTHUPOBAHBI Ha (HOPMHUPOBAHHE METAMPEIMETHBIX U
JUYHOCTHBIX PE3YJIHTATOB 00YUYECHUSI.

OcHoBHBIE 3a/1aun yueOHOTro npenmera «Mupopmaruka» — chopmMupoBath y
oOyyJarommxcsi:

MOHMMAaHUE TPUHIUIIOB YCTPOWCTBA ¥ (YHKIIMOHUPOBAHUS OOBEKTOB
U(POBOTO OKPYKEHHSI, TPEICTABICHUS OO0 HCTOPUH W TEHICHIUSAX Pa3BUTHS
uHhOpMaTHKHU TIeproia udpoBoi TpaHchopMaIii COBPEMEHHOTO 00IIIeCTBa;

3HAHUS, YMEHHUS U HaBBIKM IPaMOTHOM MOCTAHOBKH 3aJiay, BOSHUKAIOUIUX B
MPaKTUUYECKON NEATEIIbHOCTH, JJIsl UX PEHICHUS C MOMOIIbI0 MH()OPMAIIMOHHBIX
TEXHOJIOTUI, YMEHHSI W HABBIKM (POPMAJTM30BAHHOTO OIHMCAHMS TMOCTaBICHHBIX
3a/1ay;

0a3oBble 3HaHHS 00 MHGOPMAIMOHHOM MOJICIMPOBAHUH, B TOM YHUCIE O
MaTeMaTHYECKOM MO/JICTUPOBAHUH;

3HAHUE OCHOBHBIX AJTOPUTMHUYECKUX CTPYKTYp U YMEHUE MPUMEHSThH 3TH
3HAHWS NI TIOCTPOCHUSI AJITOPUTMOB PEIICHHS 3a7a4 M0 WX MaTeMaTHYEeCKUM
MOJENSM;

YMEHUSI U HABBIKM COCTABJIECHUS MPOCTHIX MPOTPaMM IO IMOCTPOCHHOMY
QJITOPUTMY Ha OJTHOM U3 SI3BIKOB MTPOTPAMMUPOBAHUS BHICOKOTO YPOBHSI;



YMEHUST ¥ HaBBIKH 3(PQGEKTHBHOTO WCIIONIH30BAHUS OCHOBHBIX THUIIOB
MPUKJIAAHBIX MPOoTrpaMM (TIPUIIOKEHH) 00111ero Ha3HAYCHUSI U WH()OPMAITMOHHBIX
CUCTEM IS PEUICHUsI C UX MOMOIIBIO MPAKTUYECKUX 3aJ]lay, BiajeHue 0a30BbIMU
HOpMaMH WH(OPMAITMOHHOW JTHKM | TIpaBa, OCHOBaMU HWH(GOPMAIIMOHHON
0C30IacCHOCTH;

yMEHUE TPaMOTHO HHTEPIPETUPOBATH PE3YJIbTAThl PEHICHUS MPAKTUYECKHUX
3alad4 C TOMOINbI0 HH(POPMAIMOHHBIX TEXHOJOTUW, TPUMEHSTh MOTyYCeHHbIE
pe3yibTaThl B IPAKTUUECKON JESTEIHHOCTH.

[lean w 3amaum W3y4deHUsT WHPOPMATHKH Ha YPOBHE OCHOBHOTO OOIIETO
o0pa30BaHUS OMNPEACISAIOT CTPYKTYPY OCHOBHOTO COJCpKaHUS Y4eOHOTO
peIMEeTa B BUJIE CIAEAYIOMINX YETHIPEX TEMAaTUUECKUX Pa3/IeIIOB:

1dpoBas TpaMOTHOCTb;

TEOPETUYECKHE OCHOBBI MHPOPMATHUKH;

JITOPUTMBI ¥ TIPOTPaMMHPOBAHNUC;

WH(OPMAITMOHHBIC TEXHOJIOTHH.

Ha u3yuenune nndpopmatuku Ha 6a30BOM ypoBHE oTBogautcsi 102 yaca: B 7
kiacce — 34 ygaca (1 gac B Hepemo), B 8 kinacce — 34 gaca (1 yac B Henento), B 9
kimacce — 34 Jaca (1 4ac B Hezelo).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

udpoBasi rpaMOTHOCTDH

KoMnbroTep — yHuBepcajJbHOe YCTPOHCTBO 00pa00TKH JaHHBIX

KoMmmbroTep — yHUBEpcajgbHOE BBIYMCIUTEIBLHOE YCTPOMCTBO, paboTaroliee
o mporpamMme. THIBI KOMIBIOTEPOB: MEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHBIE
KOMITBIOTEPHI, CYTIEPKOMITBIOTEPHI. MOOUIIbHBIE YCTPOUCTBA.

OcCHOBHbIE KOMIIOHEHTBI KOMIIBIOTEpa W UX Ha3HayeHue. IIpoueccop.
OnepaTuBHass W JOJTOBPEMEHHAs IIaMsATh. YCTPOWCTBa BBOJAA M BBIBOJA.
CeHcopHbIli BBOJ, AATYUKH MOOWJIBHBIX YCTPOMCTB, CpelICTBa OMOMETPUYECKOI
ayTeHTU(PUKALUH.

Hctopuss pa3BUTUS KOMIIBIOTEPOB M IPOrPaMMHOTO  OOECIHEUEHHS.
[TokoneHnust koMmnbrOTepoB. COBPEMEHHbIE TEHACHUMU Pa3BUTHUS KOMIIbIOTEPOB.
CynepKoMIbIOTEPHI.

[TapaienbHbIE BEIYUCICHHUS.

[lepconanpHblii KOoMbIOTEP. [Iporieccop M ero xapakTepUCTHKU (TaKTOBas
4acToTa, paspsaHocTh). OmneparuBHas mnamATb. JlonroBpemMeHHas NaMsTh.
VYerpoiictBa BBoa U BbiBoJa. OO0BbEM XpaHUMBIX JaHHBIX (ONEpaTHBHAs MaMsTh
KOMITBIOTEPA, KECTKUN U TBEPAOTEIbHBIA TUCK, TOCTOSTHHAS MaMATh cMapThoHa)
Y CKOPOCTB JOCTYIA JUJIs PA3JINYHBIX BUOB HOCUTEIIEH.

TexHuka 6€30MacHOCTH U MpaBuiia pabOTHl HA KOMITbIOTEpE.

IIporpamMMbI U JaHHBIE

[IporpammHoe obOecneueHre kommbiorepa. llpuknaaHoe mnporpammHoe
oOecrieyeHue. CucremHoe IPOrpaMMHOE oOecrieueHue. Cucremsl
nporpamMmMmupoBanus. [IpaBoBasg oxpaHa NporpaMm W JaHHBIX. becniaTHele u
yCIOBHO-OecturaTHbIe mporpamMmbl. CBOOOIHOE IpOrpaMMHOE 00eCIIeUeHHE.

@aitnbel 1 nanku (karamoru). [IpuHIUMIBI MOCTpOeHUS (PAIIOBBIX CHCTEM.
[Tonnoe ums Qaitna (manku). Ilyte k ¢ainy (nmanke). PaGora ¢ daiinamu u
KaTaJIOraMH CpEJICTBAMU ONEPALMOHHOM CHCTEMBI: CO3JaHUE, KOIMPOBAaHUE,
nepeMenieHne, IepeuMeHOBaHNEe U yiajieHue ¢GailioB U mamnok (KaTajaoron). Turbl
daiinos. CaoiictBa (aitmoB. XapakTepHble pa3Mepbl (DaiyIoB pa3IUYHBIX THIIOB
(cTpaHMIIa TEKCTa, 3JEKTPOHHAs KHHra, (oTorpadus, 3anUch NECHHU, BUACOKIIUII,
MOJIHOMETpaXXKHbIA (unbM). ApxuBauus JAaHHbIX. Mcmoiab30BaHHE MNpOrpaMM-
apxuBaropoB. DaiinoBelii Menekep. [louck ¢ailaoB cpeacTBamMu ONEpaLMOHHON
CUCTEMBI.

KoMmnbroTepHbIle BUPYCHI M IPYyTIM€ BPEAOHOCHBIE IporpaMmsl. IIporpammer
JUISl 3aIIATHI OT BUPYCOB.

KoMmnbrorepubie ceTn



O0benuuenne kommnbioTepoB B ceth. Cerh MHTepHeT. Beb-cTpanuia, BeO-
caut. CTpykTypa ajapecoB BeO-pecypcoB. bpaysep. IlouckoBsie cuctemsbl. [Tonck
uHoOpMaIIMK TIO0 KIIOYEBBIM CJIIOBaM U M0 H300paxkeHuto. JlocToBepHOCTh
uH(popmalmu, noiayuyeHHoi uz Murepuera.

CoBpeMeHHBIE CEPBUCH UHTEPHET-KOMMYHUKAITUH.

CereBoli 3THKET, 0a30Bble HOPMbI MH()POPMALMOHHOW 3TUKH U IpaBa IpH
pabote B Untepuere. CtpaTerun 6e3omacHoro mosejeHust B UurepHere.

Teopernueckue 0CHOBbI HHPOPMATHUKH

Nudpopmanus 1 uHGOPpMALMOHHBIE POLECCHI

HNudopmanust — 0JHO U3 OCHOBHBIX IMOHSATUN COBPEMEHHOM HAYKH.

HNudopmarus kak cBeACHUS, TPEIHA3HAYCHHBIC JIJIST BOCIIPUSATHS YEJIOBEKOM,
u  wuHpOpManUsg KAaK  JIaHHBIE, KOTOpPbIE MOTYT OBITh  00pabOTaHbBI
aBTOMATU3UPOBAHHOMN CUCTEMOM.

JIMCKpETHOCTh TaHHBIX. BO3MOXXHOCTh ONMKMCAHUsI HENPEPBIBHBIX O0BEKTOB U
IIPOLIECCOB C MOMOILBIO TUCKPETHBIX TAHHBIX.

NudopmarmoHHbsie MPOIECCH — TMPOIECCH], CBSI3aHHBIE C XpaHEHUEM,
npeoOpa3zoBaHuEM U Niepeaaueit JaHHBIX.

IIpencraBiaenue nHpopmanumn

CumBon. AundaBur. MomHocTs andasuta. Pa3zHooOpasue s3BIKOB U
andasutoB. EcrecTBeHHbIE U (DOpMATIbHBIE SI3bIKH. AJ(ABUT TEKCTOB HA PYCCKOM
s3pike. J[BowuHblii andaBur. KomudecTBO BCEBO3ZMOXKHBIX CIIOB (KOJOBBIX
KoMOMHaIui) (GUKCUPOBAHHOM JJIMHBI B JBOWMYHOM andasurte. [IpeoOpazoBanue
ato6oro andaButa K ABOMYHOMY. KOJIMYECTBO pa3iMUHbIX CIOB (PUKCUPOBAHHOU
JUIMHBI B aJ(aBUTE ONpPeIeIEHHON MOLTHOCTH.

KoaupoBanne cHUMBOJIOB OJHOTO ajngaBUTa C TOMOIILI0 KOJOBBIX CJIOB B
JIpyrom ajadaBuTe, KOAoBas TabIUIIa, JEKOIUPOBAHHE.

JBomunbiii kox. IIpemcraBiieHMe MaHHBIX B KOMIIBIOTEPE KakK TEKCTOB B
JIBOUYHOM ajihaBuTE.

Nudopmanmonnslii. 00BEM nHaHHBIX. bUT — MHHMMalbHAas eaUHULA
KonudecTBa WHGOpPMAIMM — JBOWYHBIA  paspsn. Eauauns  u3mepeHus
nHpopManmoHHoro o0béMa TaHHbIX. buT, OaiiT, KunobOaiT, MeradbanT, ruradamT.

CxopocTh nepeiaur JaHHbIX. ENMHUIBEI CKOPOCTH Mepeiadn TaHHbIX.

KomupoBanue TtexkctoB. PaBHOMepHbIM koA. HepaBHOMEpHBId  KOJ.
Komnposka ASCIl. Bocemubutabie xomupoBku. [loHsSTHE 0 KOIUpPOBKax
UNICODE. [lekomupoBaHue COOOIIECHUN C HMCIOJb30BAaHUEM PABHOMEPHOTO U
HepaBHOMEPHOTO Koja. MHbopmarmonHbiit 00bEM TEKCTA.

Hckaxenue nuuHpopmaluu mpu nepeaaye.

OO6miee npenacraBieHue o0 HUPPOBOM MPEACTABICHUU ayJIHMOBU3YalIbHBIX WU
JIPYTUX HEMPEPHIBHBIX JIAHHBIX.



KomupoBanme uBera. IlBetoBeie wmogenu. Mogens RGB. TI'my6una
koaupoBanus. [TasmTpa.

PactpoBoe u BekTopHOE mpeiacTaBieHue uzoOpaxeHuil. [lukcens. OueHka
UH(OPMAIIMOHHOT0 00bEMA rpadMUECKUX JAHHBIX JJIsl PACTPOBOTO U300pAKEHUS.

KoaupoBanue 3Byka. PazpsaHocts U yactora 3anucu. KoiandecTBo kaHajioB
3aIHCH.

OneHka KOJMYECTBEHHBIX IAapaMETPOB, CBSI3aHHBIX C IPEACTABICHUEM H
XpaHEHHEM 3BYKOBBIX (pailsioB.

HNupopmanuoHHbIe TEXHOJIOIHH

TexcToBbIE JOKYMEHTHI

TexkcToBbIE JOKYMEHTHI M HMX CTPYKTYpHBIE AJIEMEHTHI (CTpaHMIa, ad3aill,
CTpOKa, CJIOBO, CUMBOJI).

TekcTOBBII MpOLECCOp — HMHCTPYMEHT CO3/JaHUS, PEOAKTUPOBAHUSA W
dbopmarupoBanus TekcTtoB. IlpaBuna Habopa Tekcra. PepgakTupoBaHue TeEKCTa.
CpoiictBa cuMmBosoB. [Hpudrt. Tunsl mpudproB (pyOieHsle, C 3acedykamw,
MoHomMpuHHbIe). [lomykupHoe u KypcuBHOe Hauepranue. CBoiicTBa ab3alleB:
rpaHullbl, a03allHbI OTCTYII, UHTEpBaJ, BbIpaBHUBaHUE. [lapaMeTphl CTpaHHUIIBI.
CrunieBoe opMaTUpOBaHUE.

CrpykTypupoBaHue HHPOPMalUA C TOMOIIbIO CHUCKOB M  TaOIHII.
MHuoroypoBHeBble criuckd. [[o0aBiieHne TaOnHIl B TEKCTOBBIE TOKYMEHTHI.

BcraBka n300paxeHuii B TEKCTOBbIE JOKyMeHTHI. OOTekaHNe M300paskeHHIA
TEKCTOM. BKIIIOueHHE B TEKCTOBBIM TOKYMEHT auarpamm, (Gopmyl, Hymepaluu
CTpaHHll, KOJJOHTUTYJIOB, CCBUIOK U IPYTUX 3JIEMEHTOB.

[IpoBepka nmpaBonucanus. PacctaHoBKa epeHOCcoB. 1'0710COBOM BBOJ TEKCTA.
OnTtuueckoe pacro3HaBaHue Tekcta. KommbroTepHslii mepeBoj. Mcmosib3oBaHue
cepBucoB MHTepHETa AJ1s1 00padOTKHU TEKCTA.

Komnbrorepuas rpaguka

3HaKOMCTBO C TIpadUUecKuMU peAakTopamu. PacTpoBble PHUCYHKH.
Hcnonb3oBanue rpadpuuecKkux NpUMUTHBOB.

Onepanuu peJakTUPOBAHUS TPAPUIECKUX OOBEKTOB, B TOM YHCIIC TU(PPOBHIX
doTorpaduii: u3MeHeHHe pa3mepa, oOpe3ka, MOBOPOT, OTpakeHue, padbora C
oOnacTsiMu (BbIAENIEHUE, KONUPOBAHHWE, 3aJMBKAa LIBETOM), KOPPEKIMS IIBETA,
SPKOCTU U KOHTPACTHOCTH.

BektopHas rpajuka. Co3naHue BEKTOPHBIX PUCYHKOB BCTPOEHHBIMU
CPEIICTBAMHM TEKCTOBOIO MPOLECCOpa WM JAPYTHX HOpOrpaMm (MPUIOKEHUN).
JloGaBnieHre BEKTOPHBIX PUCYHKOB B JJOKYMEHTHI.

MyJibTHMeqUITHBIE IPe3eHTAlNH

[ToaroroBka MyJibTUMEIUNUHBIX npe3eHTanuil. Cnaiia. JlobaBienue Ha ciaiina
TEeKCTa ¥ n300paxeHuid. Pabora ¢ HECKOJIBKUMH CIIaiiTaMHu.



JloGaBienue Ha  cllaiii  ayAMOBU3YaJbHBIX  JIaHHBIX.  AHUMAaIUS.
['unepccbUIky.

8 KJIACC

Teopernueckue 0CHOBbI HHPOPMATHUKH

Cucrembl cCHUUCIEeHNUS

Heno3unuonuble #  MO3UIIMOHHBIE CHUCTEMBbI  cyucieHUsA. AsdaBur.
OcnoBanue. Pa3zsépuyTas popma 3anucu uucia. [lepeBoa B A€CATHUHYIO CUCTEMY
YHCEeJ, 3aMUCAHHBIX B IPYTHX CUCTEMAaX CUHCIICHHUS.

PumMmckas cucrema cUncCiIeHus.

JBonuHas cucteMa cuucieHus. [lepeBon menbix yucen B npeaenax ot 0 1o
1024 B nBOMYHYIO CHCTEMY CUMCIEHHMSA. BocbMepuyHas cuUCTEMa CUHCIICHMUS.
[lepeBoj drcen U3 BOCbMEPUYHON CUCTEMBI B JBOUYHYIO U JIECITUYHYIO CUCTEMBbI
u oOpatHo. IllectHaamarepuuynasi cucrtema cuucienus. llepeBon uymcen wu3
IIECTHAIIATEPUYHON CHUCTEMBl B JIBOMYHYIO, BOCHBMEPUYHYIO U JICCATUYHYIO
CUCTEMBI U 0OpPATHO.

ApudmMernueckue oneparui B JBOMYHON CUCTEME CUUCIICHUS.

DJIeMeHTbl MAaTEeMATHYEeCKOM JIOTHKH

Jlornueckue BbICKa3blBaHUA. Jlornueckue 3HAYEHHWS  BBICKA3bIBAHMIA.
DJieMEHTapHble M COCTaBHBIC BBICKa3bIBaHUS. Jlormueckue omepanuu: «u»
(KOHBIOHKIIMSI, JIOTMUECKOE YMHOXEHHE), «WIn» (AUIBIOHKIMS, JOTHYECKOE
CJIOKEHHE), «He» (Jormyeckoe orpuiiaHue). [IpuopurTer JIOrH4ecKux omneparui.
OrnpeneneHne HCTUHHOCTU COCTABHOTO BBICKA3bIBAHUS, €CJIM M3BECTHBI 3HAUYCHUS
MCTUHHOCTH BXOJSIIUX B HEr0 SJIEMEHTapHBIX BbICKa3biBaHWU. Jlorumdeckue
BhIpakeHus. [lpaBuiia 3amucu Jiorudeckux BbipaxkeHud. IlocTtpoenuwe TabmuIl
WMCTUHHOCTH JIOTUYECKUX BBIPAXKEHUM.

Jlornueckue 31€MEHThl. 3HAKOMCTBO C JIOTHYECKUMHU OCHOBaMHU KOMIIBIOTEPA.

AJITOPUTMBI U IPOrPAMMHPOBaHMeE

HcnosHuTE M ¥ JITOPUTMBI. AJITOPUTMHYECKHE KOHCTPYKIIUU

[lonsatue anroputma. HWcnmonHuTeNnu airopuTMoB. AJNTOPUTM Kak IUIaH
yIpaBJICHUS UCIIOJIHUTENIEM.

CaoiictBa anroputma. CrnocoObl 3amucu alropuTMa (CJIOBECHBIM, B BHUJIE
OJIOK-CXEMBI, TPOTrpamMma).

AJNTopUTMHUYECKHE KOHCTPYKIMH. KOHCTpyKIUs «clieioBaHue». JIMHEWHBIM
anroput™.  OrpaHU4YeHHOCTh  JIMHEHWHBIX  QJITOPUTMOB:  HEBO3MOXKHOCTh
MPEAYyCMOTPETh 3aBUCUMOCTh IOCIEA0BATEILHOCTH BBIMOJIHIEMBIX JEHCTBUI OT
VCXOJHBIX JAHHBIX.



KoHCTpyKIusi «BETBJIICHUE»: MOJIHASI U HemoJiHasi (opmbl. BeimonHeHue u
HEBBIIIOJHEHUE YCJIOBHS (MCTUHHOCTh M JIO)KHOCTh BbICKa3biBaHus). [IpocTeie u
COCTaBHBIE yCIIOBHUSI.

KOHCTpyKITUSl «IMOBTOPEHUS»: LUKl C 3aJaHHBIM YKMCIOM TOBTOPEHUH, C
YCJIOBHUEM BBINIOJHEHUSI, C IEPEMEHHOM ITUKJIA.

Pa3zpaboTka m1si (OpMaNBHOTO HMCTOIHUTENS aITOPUTMa, TPHUBOJIAIIETO K
TpeOyeMoMy pe3yabTaTy MpPH KOHKPETHBIX HWCXOJHBIX JaHHBIX. Pa3paboTka
HECJIO)KHBIX ~QJITOPUTMOB C HCIIOJIb30BAHUEM L[MKIOB M BETBICHUM IS
yrpasieHuss (HopMalbHBIMU HCIIOJHUTEISIMH, TakuMu Kak PoOot, Uepenarmika,
Yepréxxuuk. BpinoliHEeHWE  anrOpUTMOB BPYYHYHD) W Ha  KOMIBIOTEpE.
CUHTaKCHUYECKHE U JIOTHIecKue omuoku. OTKa3bl.

S3BIK IpOrpaMMHpPOBAHUSA

S3pik mporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHbIi
AnroputMudeckuil SA3bIK).

Cucrema npOrpaMMHUPOBAHUS: PEAAKTOP TEKCTAa MPOTrpaMm, TPaHCISATOD,
OTJIaTYUK.

[lepemennas: Tun, ums, 3HaueHue. Llenble, BEIIECTBEHHBIE U CHMBOJIbHBIC
NepeMEHHBIE.

OmnepaTop mnpucBavBaHus. ApudmeTHyeckue BBIPAKEHHUS U TOPSAOK HX
BbIunCieHus. Onepanuu ¢ UEIbIMUA YUCIaMU: IEJOUYHUCICHHOE JIeJIEHUEe, OCTaTOK
OT JICTICHUS.

BerBinenus. CocTaBHbIe YCIOBHS (3alUCh JIOTMYECKUX BBIPAXKEHUN Ha
M3y4aeMOM SI3bIKE MporpaMMupoBanus). HaxoxJeHrne MUHHMyMa U MaKCUMyMa
U3 JIBYX, TPEX U YETHIPEX uwucell. PelnieHue KBagpaTHOTO YpaBHEHUS, UMEIOIIETO
BEILIECTBEHHBIE KOPHHU.

JuanoroBass oTjiaAgKa MOporpaMM: TMOIIArOBO€ BBHIMOJIHEHUE, MPOCMOTP
3HAUYCHUN BEJIMYUH, OTIAJ0YHBIN BHIBOJI, BELIOOP TOYKH OCTAHOBA.

[uxn c ycinoBuem. Anroput™m EBKIMIa i1 HaXO0XIEHUS HAUOOJIBIIIETO
oOl1ero AeNUTeNsl ABYX HaTypalbHBIX uuces. Pa3OueHue 3amucu HaTypallbHOTO
yyciaa B MO3UIMOHHON CHCTEME C OCHOBAaHHMEM, MEHbBIIMM WK paBHbIM 10, Ha
OTJIeJIbHBIC TU(PHI.

[Muxn ¢ mepeMeHHOW. ANTOPUTMBI MPOBEPKHU JICTUMOCTH OJHOTO IIEJIOr0
qycia Ha JAPyroe, MPOBEPKH HATYPaJTbHOTO YKCJIa HAa MPOCTOTY.

O6paboTka CUMBOJILHBIX JaHHBIX. CUMBOJBHBIE (CTPOKOBBIC) MEPEMEHHBIE.
[TocumBonbHas oOpaboTka cTpok. [lomcd€r YacTOTHl TOSBICHUS CUMBOJIA B
cTpoke. Bcrpoennsie pyHKIMu 111 00pabOTKH CTPOK.

AHaJIu3 aJropuTMoB



Omnpenenenrne BO3MOXHBIX PE3yJIbTaTOB pabOThl alropuTMa NpHU JAHHOM
MHO>XECTBE BXOJHBIX JIaHHBIX, OIPENEJIECHHUE BO3MOXHBIX BXOJHBIX JaHHBIX,
IPUBOJSIINX K JAHHOMY pE3yJbTaTy.

9 KUIIACC

Hudgposasi rpaMOTHOCTH

I'modanbHas cerb UHTEpHET M cTpaTernu 0€30MacHOrO MOBeJAeHNS B Hel

['mo6anshas cets UuTeprer. IP-aapeca y3moB. CereBoe XpaHeHHUE TaHHBIX.
MeTo1bl MHIUBUIYAIBHOTO U KOJUIEKTUBHOTO pa3MeENIeHHs] HOBOM HH(OpMaIuu B
WUurtepHere. bonbiive naHHble (MHTEpHET-JAHHbIE, B YAaCTHOCTH JIaHHbIE
COIMAIBHBIX CETEH).

[lonsatue 06 mHOpMaMOHHONW 0€30MacHOCTH. YTPO3bl MH(POPMAIIMOHHOM
0e30IacHOCTH MpU padoTe B INI0OATBHOM CETH W METOABI MPOTUBOACHCTBUS UM.
[IpaBuna Oe3zonmacHoi ayTeHTUUKAIMU. 3allUTa JUYHOM HHPOpMALUU B
HNurepuere. besomnacHeie ctparernu noseneHus B Murepnere. [lpenynpexnenue
BOBJICUCHHUSI B JIECTPYKTHUBHbIE U KPUMHUHAJIbHBIE (DOPMBI CETEBOM AKTHUBHOCTHU
(xuOepOyIUTUHT, PUIITHHT U APYTHE GOPMBI).

Pa6oTa B vHpOPMALIMOHHOM NPOCTPAHCTBE

Bunsl nestenbHocTH B IHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHUKAIIMOHHBIE
CepBHUCHI (MOYTOBasl CiIy»k0a, BUICO-KOH(PEPEHII-CBSI3b U JPYTHUE), CIpPABOYHBIC
CIIyKObl (KapTbl, paclHUCAHUs U JPYrH€), IOUCKOBBIE CIYKObI, CIyKOBI
OOHOBJIEHUSI TMpPOTpaMMHOro oOecnedyeHus U apyrue ciayxkObl. CepBHUCH
roCyAapCTBEHHBIX yciyr. O6naunble XpaHuWinia qaHHbIX. CpeacTBa COBMECTHOM
pa3paboTku JOKyMEHTOB (OHJaiH-oduckr). [IporpaMmmHoe obecrieueHne Kak BeO-
CEpBHC: OHJIAITHOBBIE TEKCTOBbIE U TpauuecKue peaakTopbl, Cpeibl pazpabOTKH
IPOrpaMM.

Teoperuyeckue 0CHOBbI HHPOPMATHKHU

MopeaupoBaHue KaKk MeTO/l O3HAHUS

Mopnens. 3aaun, pemiaeMblie ¢ MOMOIIbI0 MojaenupoBanus. Knaccupukammu
Mozeneil. MarepuanbHble  (HaTypHble) W UHGOPMAIMOHHBIE  MOJIEIH.
HenpepsiBHBIE W auckpeTHble wmoaenu. Mmwuranmonnsie wmonenu. HWrpossie
Mozaenu. OIeHKa aJeKBATHOCTU MOJEIU MOJEIUPYEMOMY OOBEKTY U LEISIM
MOJEIUPOBAHUSI.

Tabnuunbie Mosenu. Tabnuia Kak mpeacTaBICHUE OTHOIICHUS.

ba3pl panHbIX. OTOOp B TabnMile CTPOK, YJOBJIETBOPSAIOMIMX 3aJaHHOMY
YCIIOBHIO.

I'pad. Bepmmna, pebpo, mytb. OpHUEHTUPOBAHHBIE U HEOPUECHTUPOBAHHBIC
rpadel. [lnuna (Bec) peOpa. BecoBas matpumna rpada. dnuHa nyTH Mexmy
BepmHamu rpada. [louck ontumanbHoro mytd B rpade. HauyanbHas BepuimHa



(MCTOYHMK) ¥ KOHEUYHAs BepIInHA (CTOK) B OpUEHTUPOBaHHOM rpade. Brruncienue
KOJIMYECTBA IyTEH B HANIPABJICHHOM aIMKINYECKOM rpade.

HepeBo. Kopenb, Bepmmnna (y3en), Juct, pedbpo (myra) mepea. BricoTa
nepesa. [lognepeso. Ilpumepsl nucnonb3zoBanus aepeBbeB. [lepebop BapuaHTOB ¢
MOMOILBIO JIEpEBA.

[IoHsTHE MaTeMaTUYECKOM MOJENH. 3aJadyd, pPElaeMble C IMOMOIIbIO
MaTeMaTU4eCKOro (KOMIBIOTEPHOT0) MoAenIrpoBaHus. OTauyne MareMaTUu4ecKou
MOJIENTA OT HATypHOW MOJENM M OT CJIOBECHOTO (JIMTEPATypHOTO) OIHMCAHUS
0O0BEeKTA.

Orarnbl KOMIIBIOTEPHOTO MOJEIMPOBAHUA: MOCTAHOBKA 3aJayM, MOCTPOCHUE
MaTeMaTU4eCKOW MOJENH, MPOrpaMMHas peaau3aius, TECTUPOBaHUE, TPOBEACHUE
KOMITBIOTEPHOI'O 3KCIIEPUMEHTA, aHAJIN3 €r0 PE3YJIbTATOB, YTOUHEHUE MOJIEIIH.

AJITOPUTMBI U IPOrPAMMMPOBaHNE

Pa3padoTka aJropuTMoB U IPOTrpPamMm

Pa3Ouenne 3anaun Ha noazaaadyd. COCTaBIEHHE AJITOPUTMOB M MPOrPAMM C
WCIIOJIb30BAaHUEM BETBJIICHUM, ILHMKJIOB M BCIOMOTAaTElbHBIX AJITOPUTMOB IS
yOpaBJICHUs] UCHIONHUTENIeM P0oOOT Wi APYrMMH HCIIONMHUTENSAMH, TaKUMH Kak
Yepenauika, YepTEXHUK U IPYTUMH.

Tabnuunble BenuuuHbl (MaccuBbl). OgHOMEpHBIE MacCuBBl. COCTaBIICHUE U
OTJIaJKa MPOrpaMM, PEATM3YIOIIHUX TUIIOBBIE AITOPUTMbI 00OPaOOTKH OJHOMEPHBIX
YHCIIOBBIX MAacCHBOB, Ha OJHOM M3 SI3bIKOB TporpammupoBanus (Python, C++,
[Tackans, Java, C#, [lIkonpHbIN AITOpUTMHUECKUN S3BIK): 3alI0IHEHNE YHCITOBOTO
MaccHBa CIIy4alHbIMU YKCJIAMH, B COOTBETCTBUHU C (HOPMYJION WM MyTEM BBOJIA
YHUCEJ, HAXOXKJIECHUE CYMMbl 3JIEMEHTOB MAacCHBa, JIMHEWHBIA MOHUCK 3aJJaHHOTO
3HAQYEHUS] B MacCHBE, MOJACYET »BJIEMEHTOB MAacCUBa, YAOBJIETBOPSIOIIUX
3aIaHHOMY YCJIOBUIO, HaXOXJE€HHE€ MHHUMAJIBbHOIO (MAaKCHUMaJbHOTO) 3JIEMEHTA
MaccuBa. COpTUpPOBKA MaccuBa.

OOpaboTKa MOTOKA JAHHBIX: BBIYUCIEHUE KOJUYECTBA, CYMMBI, CPEIHErO
apu(PMETUYECKOT0, MHUHUMAJIBHOIO W MAaKCUMAaJIbHOIO 3HAYEHHSI 3JIEMEHTOB
NOCJIEOBATENBHOCTH, YIOBIETBOPSIOIIUX 3aJAHHOMY YCIIOBHIO.

Yupagsienue

VYmpasnenue. Curnan. O6patHas cBs3b. [logyueHue curaioB ot HU(pPOBBIX
JAaTYMKOB (KacaHus, pacCTOSHMs, CBETa, 3Byka W JApyroro). Ilpumepsl
UCIIOJIb30BAaHUSl ~ MpUHIUNA OOpaTHOM CBSI3M B  CHUCTEMax  yIpaBJiICHUS
TEXHUYECKUMU YCTPONCTBAMU C TOMOIIBI JIaTYUKOB, B TOM YHUCJIE B
pPOOOTOTEXHUKE.

[Tpumepsl poOOTHU3UPOBAHHBIX CUCTEM (CHCTEMa YNPAaBIICHUS ABUKEHUEM B
TPAaHCIOPTHOM CHCTEME, CBAapOYHAas JIMHUS aBTO3aBOJAa, ABTOMATHU3UPOBAHHOE



YIPABJICHHE OTOIUIEHUEM JOMa, aBTOHOMHAs CHUCTEMa YNPAaBJIEHUS TPAHCIIOPTHBIM
CPEACTBOM U APYTUE CUCTEMBI).

NHpopmManoHHbIe TEXHOJIOTUH

DJIeKTPOHHBbIE TA0JIUIIbI

[Tonsitue 00 37eKTPOHHBIX Tabauuax. TUIbI JaHHBIX B sTYEMKaAX 3JIEKTPOHHOM
Tabnuiel. PenaktupoBanue u ¢opmarupoBanue tabnui. BceTpoeHHsle QyHKInMM
JUIs TIOMCKa MaKCHUMyMa, MHHMMYyMa, CYMMbI M CpPEAHEro apu(pMeTHYECKOro.
CoprupoBKa [JaHHBIX B BBIJICICHHOM aAuana3zoHe. IloctpoeHuwe auarpamMm
(rucrorpamMma, KpyroBas JAuarpamMma, ToYe4Has [auarpamma). Bpeibop Tuna
JUarpaMMel.

[TpeobpaszoBanue popmyn mpu KonupoBaHUM. OTHOCUTENbHAs, a0COMIOTHAS
Y CMEIIaHHas ajpecanusl.

VYCnoBHbIE BBIYMCIEHUS B AJIEKTPOHHbIX Tabmuuax. CyMMHUpOBaHHE U
NoJACYET 3HAYEHUN, OTBEYAIOLUX 3aJaHHOMY YycioBuio. OOpaboTka OONbIIMX
Ha0OpOB AaHHBIX. YUCIEHHOE MOACIIMPOBAHUE B DIIEKTPOHHBIX TaOIHIIAX.

NudopmanuoHHbIe TEXHOJOTHN B COBPEMEHHOM 001IeCTBE

Poisib MHPOPMAIIMOHHBIX TEXHOJOTUH B Pa3BUTUU SKOHOMHUKH MUPA, CTPAHBI,
perroHa. OTKpbITbIe 00pa30BaTEbHbBIE PECYPCHI.

[Tpodeccun, cBga3anHble ¢ UHPOPMATUKON U UH(OPMAITMOHHBIMU TEXHOJIOTHUSIMU:
BeO-1M3aliHEp, MPOTPAaMMHUCT,  Pa3pabOTUMK  MOOWJIBHBIX  MPUIIOKEHUU,
TECTUPOBILMK, APXUTEKTOP MPOTPAaMMHOIO OOECIEUYEHUs, CHEUUATUCT [0
aHaJIN3y TAHHBIX, CHCTEMHBIN aIMUHUCTPATOP.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA ITPOI'PAMMBI 110
NHPOPMATHUKE HA YPOBHE OCHOBHOT'O OBIIEI'O
OBPA3OBAHUA

N3yuenne wHGOpPMATHKH HA YPOBHE OCHOBHOTO o0O0ImIero oOpa3oBaHUS
HAIPaBJICHO HA JOCTHMKEHUE OOYYaIOIMMUCS JIMYHOCTHBIX, METANPEIMETHBIX U
MPEIMETHBIX Pe3yJIbTaTOB OCBOCHHUSI COJEPKAHUS YUEOHOTO MpeMeTa.
JIMUHOCTHBLIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJIbTaThl HMMEIOT HANpPaBICHHOCTh Ha pelIeHHEe 3ajad
BOCIIUTAHUS, PA3BUTUS U COLMATU3ANMH OOYYAIONIMXCS CPEICTBAMH y4eOHOTO
npeaMera.

B pesynbrate wu3ydenuss MHGOPMATUKHA HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHusa y oOyuaromierocs OyayT chOpMHUPOBAHBI CIECAYIOIINE JIMYHOCTHBIC
pEe3yIbTaThl B YaCTH:

1) naTpHOTHYECKOT0 BOCIIUTAHUSA:

[IEHHOCTHOE OTHOIIIEHHE K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAy4YHOMY HACJICIMIO, TIOHUMAaHUE 3HAUYCHHUS MH()POPMATHKM KaK HAYKH B >KU3HU
COBPEMEHHOr0 OOIIECTBA, BIJIAJICHUE IOCTOBEPHOW HH(pOpMaluend o0 MepeaoBbIX
MUPOBBIX W OTEUECTBEHHBIX JOCTHKEHUAX B 001acTu UHPOPMATUKU U
WH()OPMAITMOHHBIX TEXHOJIOTHM, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHIX O
udpoBoil TpaHchopMaIu COBPEMEHHOTO O0IIECTBA;

2) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OpUEHTAIIUSI HA MOPAJIbHBIE IIEHHOCTU U HOPMbBI B CUTYAIIUSIX HPABCTBEHHOTO
BBIOOPA, TOTOBHOCTH OIIEHUBATh CBOE TIOBEACHHUE U MOCTYMKH, a TAKKE MOBEJCHUE
Y TIOCTYIIKHM JAPYTHX JIIOJEH C MO3ULIUHA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHMS TOCHEACTBUN TIOCTYNKOB, AaKTHBHOE HEMPUATHE aCOIMATIbHBIX
MOCTYNKOB, B TOM unciie B UHTepHeTE;

3) rpaKaIaHCKOr0 BOCIIUTAHUS:

MpEACTAaBICHUE O COIUAIBHBIX HOPMax MW MpaBUiIaX MEKINYHOCTHBIX
OTHONIICHUI B KOJUIEKTHMBE, B TOM 4YHCIE€ B COIMAIBHBIX COOOIIECTBAX,
COOJIIOJIEHNE TIpaBWJI OE30MAaCHOCTH, B TOM YHCIE HaBBIKOB 0€30MacHOro
NOBEJAECHUS B WHTEPHET-CPENe, TOTOBHOCTh K pPa3HOOOpa3HOW COBMECTHOM
JIEATEIbHOCTU TPU BBIMOJHEHUM Y4YE€OHBIX, TMO3HABATEIbHBIX 3a7ad, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHE K B3aUMONOHUMAHHUIO W B3aWMOIIOMOIIU B
mpoliecce 3Tol y4eOHOU NIeaTeTbHOCTH, TOTOBHOCTh OIIEHUBATh CBOE MOBEJCHUE U
MOCTYNKA CBOUX TOBAPHIIEH C TO3UIIMHM HPABCTBEHHBIX M IPABOBBIX HOPM C
y4ETOM OCO3HAHUS MOCIEICTBUI MOCTYNKOB;

4) HeHHOCTe HAYYHOI0 MO3HAHMSI:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUYECKUX TPEJCTaBICHU 00 MHGbOpMaINH,
UH(OPMAITMOHHBIX mporeccax u UH(GOPMAITMOHHBIX TEXHOJIOTHSIX,



COOTBETCTBYIOILIMX COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKH W OOIIECTBEHHOMU
NPAKTUKU U COCTABISAIOIUX 0a30BYI0 OCHOBY JUIsl IOHUMAHUS CYIIHOCTH Hay4YHOMH
KapTHUHBI MUPA;

UHTEpEC K OOYyYEHHMIO M T[O3HAHUIO, JI0OO3HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K €aMOOOpa30BaHMIO, OCO3HAHHOMY BBIOOPY HANpPaBIEHHOCTH U
YPOBHsI 00y4Y€HHUs B JlaJbHEHIIEM;

OBJIaJICHUE OCHOBHBIMH HABBIKAMHM HCCIIEOBATEIILCKON J€ATEIbHOCTH,
YCTAaHOBKA Ha OCMBICJICHHE OIbITA, HAONIOJECHUN, IMOCTYNKOB W CTPEMIICHHE
COBEpILIEHCTBOBATh MNYTH JOCTH)KEHHUSI HWHIWBUIYAIbHOTO W KOJUJIEKTUBHOTO
OJ1aronoNayyus;

c(OpMUPOBAHHOCTh HH(POPMAIIMOHHON KYyJIbTYpbl, B TOM YHCJE HaBBIKOB
CaMOCTOSATETTLHOM palbOThl C y4EeOHBIMH TEKCTaMH, CIPABOYHON JIMTEPATypOH,
pa3HOOOpa3HBIMU CpeCTBAMU MH(POPMALMOHHBIX TEXHOJOTHUH, a TakKe yMEHHUS
CaMOCTOSITETILHO OINPEIENSTh 1eJIM CBOEr0 OOYy4EHHMs], CTAaBUTh U (hOPMYIUPOBAThH
JUisl ce0si HOBBIE 3aJaud B yuy€0e M IO3HABATEIbHOM NEATEIbHOCTH, Pa3BHBATh
MOTHBBI U HHTEPECHI CBOEH MTO3HABATEIILHON JAESATEIBHOCTH;

5) gpopmupoBaHus KyJbTYPHI 310POBbS:

OCO3HAHHME IIEHHOCTU JKU3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3JI0pOBbIO, YCTaHOBKA Ha 3JI0pOBbIM 00pa3 >KU3HU, B TOM YHCIE U 3a CUET
OCBOCHHSI W COONIOAICHUS TpeOOBaHMI O€30MacHOM JKCIUTyaTallMik CpPeICTB
UH(GOPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

6) Tpy10BOI0 BOCIIMTAHMSI:

UHTEpEC K MPAaKTHUYECKOMY H3ydeHHI0 Mpodeccuii W Tpyna B cdepax
npodeccuoHaNbHON NEATEIBHOCTH, CBSI3aHHBIX c MH(}OPMATUKOMH,
IPOrpaMMHUPOBAHMEM W HH(POPMALMOHHBIMU TEXHOJIOTMSIMH, OCHOBAaHHBIMHM Ha
JOCTHKEHHUSIX HAYKH MH(POPMATHKU U HAYYHO-TEXHUYECKOT0 MIPOrpecca;

OCO3HAaHHBI BBIOOP U TOCTPOECHHWE HWHAMBHUIYaJbHOM  TpPaeKTOpUU
o0pa30BaHUA U KU3HEHHBIX IUIAHOB C Y4Y€TOM JIMYHBIX W OOIIECTBEHHbIX
MHTEPECOB U MOTPEOHOCTEN;

7) 3KOJI0THYeCKOTr0 BOCIIUTAHMSA

OCO3HAHUE TJI00AJBHOTO XapakTepa 3KOJOTMYECKUX MpoOsieM U myTell Hux
pelieHusi, B TOM YHCI€ C Y4YETOM BO3MOXHOCTEH HWH(DOPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

8) apanTanmu o0y4yaroumerocs K H3MEHSIIOIMMCH YCIOBUAM COUMATbHOM
U IPUPOIHOH CPe/bI:

OCBOEHHE OOYYarOIIMMHUCA COLMAIbHOIO OIbITa, OCHOBHBIX COIMAJIbHBIX
poJiel, COOTBETCTBYIOIIMX BEAYLIEH NEATeNbHOCTH BO3pAacTa, HOPM U MPaBHII
OOLIECTBEHHOTO MOBEAEHUS, (POPM COLUATIBHOM )KU3HU B TpyNnax U cooOIIeCTBaXx,
B TOM YHCJIE CYIIECTBYIOIINX B BUPTYAJIbHOM IPOCTPAHCTBE.



METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yibTaTbl OCBOEHHSA MPOrpaMMbl IO HH(POpPMATUKE
OTpaXKalOT  OBJIAJICHUE  YHHUBEPCAJIbHBIMU  YYEOHBIMH  JCHCTBUSMH  —
IIO3HABATEIbHBIMUA, KOMMYHUKATUBHBIMH, PErYJIATUBHBIMH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YYeOHbIe 1eHCTBUS

ba3oBble Jornueckue AecTBU:

yMEHUE ONpENesaTh TMOHSATHUS, CO37aBaTh OO0OOIIEHUS, YCTAHABIMBATH
aHaJIOTUH, KJIacCU(UUIUPOBATh, CAMOCTOATENBHO BBIOMPATh OCHOBAaHUA W
KpUTEpUM ISl KjaccuUKaIlMY, yCTaHABIUBATh MPUYUHHO-CJICACTBEHHBIC CBS3H,
CTPOUTH JIOTMYECKUE PACCYXICHUS, JejJaTh YyMO3aKIIO4YeHUs (MHIYKTUBHEBIE,
JIeTyKTUBHBIEC U 10 aHAJIOTUU) U BBIBOJIBI;

YMEHHE CO03/1aBaTh, MPUMEHSATH M MPeoOpPa30OBbIBATH 3HAKKM W CUMBOIJIBI,
MOJIENIA ¥ CXEMBI ISl pEelIeHUs] yueOHBIX U TO3HABATENbHBIX 33/1a4;

CaMOCTOSITENILHO BBIOMpaTh CIOCO0 pelieHus] yuyeOHOU 3a1aduu (CpaBHUBATDH
HECKOJIbKO BapHaHTOB pEIICHUS, BbIOMpATh HauboJiee MOAXOIAIIUNA C Y4ETOM
CaMOCTOSITEJIbHO BBIJCICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejabcKkue 1eCTBUSA:

dbopMyIMpOBaTh BOMPOCH], (UKCUPYIOIIME pPa3pbhlB MEXIY peaTbHbIM U
YKeJIaTeIbHBIM COCTOSTHUEM CUTYaIluu, 00bEKTa, U CAMOCTOSTEIILHO YCTaHABIMBATh
HMCKOMO€ U JIaHHOE;

OIICHMBATh Ha TPUMEHUMOCTh U JOCTOBEPHOCTHh WH(OPMAITUIO, TIOTYUYCHHYIO
B XOJI€ MCCJIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JajdbHENIee pa3BUTHE MPOIECCOB, COOBITUN U
WX TIOCJICJICTBUSL B AHAJIOTHYHBIX WJIM CXOJHBIX CUTYyallUsIX, a TaKXe BBIJIBUTATh
MPEANOJIONKEHUS 00 UX Pa3BUTHH B HOBBIX YCIOBUSIX U KOHTEKCTAX.

Pabora c ungopmanmeii:

BBISIBIISAT JeUIUT WHOOPMAIMHU, JTaHHBIX, HEOOXOAMMBIX I PEIICHHS
MOCTaBJICHHOM 3a/1a4H;

MPUMEHSITh PA3JIUYHBIE METOJIbl, MHCTPYMEHTHI M 3alpOChl MPU TMOUCKE U
orOope wWH(MOpPMAIMU WIH JAHHBIX W3 HUCTOYHHKOB C YYETOM MPEIIOKECHHOU
y4eOHOM 3a]1a4M U 33JIaHHBIX KPUTEPUEB,;

BBIOWpATh, aHAJIM3UPOBATh, CHCTEMATHU3UPOBaTh M HHTEPIPETUPOBATH
“H(pOpMAIIMIO Pa3IMYHBIX BUJOB U (HOPM MIPECTABIICHHUS;

CaMOCTOSITEJILHO  BBIOMpaTh  ONTUMAJbHYIO  (OpMYy  MPEICTABICHUS
uHOpPMAIIM W WLTIOCTPUPOBATH pEIIaeMble 3a7a4d HECIOXKHBIMH CXEMaMH,
JuarpaMMaMu, UHOU Tpadukoil 1 UX KOMOUHAIUSIMU;

OIICHUBATh HAJAEKHOCTh HH(POPMAIUU TI0 KPUTEPHUSIM, MPEII0OKEHHBIM
y4YUTENeM WM CHOPMYJIUPOBAHHBIM CAMOCTOSITEIBHO;



3¢ (dEeKTUBHO 3aIOMUHATH U CUCTEMAaTU3UPOBATh HH(DOPMALIHIO.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIe 1eCTBUS

OO0urenue:

COMOCTABJISITh CBOM CYXKJICHHS C CYKACHUSMH JAPYrUX YUYACTHHKOB JIMAJIOTa,
OOHapY’KUBATh PA3JINYUE U CXOACTBO MO3UIIHIA;

nyOJUYHO TIPEICTABIATh PE3YJIbTATHI BHIMOJIHEHHOTO OMBITA (IKCIIEPUMEHTA,
UCCIIEIOBAHUSI, IPOEKTA);

CaMOCTOSITEJILHO  BBIOMpATh (opMaT BBICTYIUIEHHS C Y4€TOM 3ajaad
MpE3eHTAllui U OCOOCHHOCTEN ayJIUTOPUU U B COOTBETCTBUU C HUM COCTaBIISITh
YCTHBIEC U TUCbMEHHBIE TEKCTHI C UCTIOJIb30BAHUEM WILTIOCTPATUBHBIX MATEPUATIOB.

CoBMecTHas 1eSITEJIBHOCTD (COTPYIHUYECTBO):

MOHUMATh M MCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUIYATbHOU
paboThl MpPU PEIICHUH KOHKPETHOM MpoOJeMbl, B TOM YHCIE MPU CO3JaHUU
UH(OPMAITMOHHOTO MTPOIYKTa;

NPUHUMATh 1€ COBMECTHOW MH(GOPMAIIMOHHOW NEATENbHOCTH IO cOopy,
oOpaboTke, mnepenade, (opmanuzanuu HWHPOPMAIMHU, KOJUIEKTUBHO CTPOUTH
JEUCTBUSL MO €€ JNOCTHXKEHUIO: PacipeaeisiTh POJIM, JOTOBApUBATHCS, 00CYKIATh
MPOIIECC U PE3YIbTAT COBMECTHOU pabOTHI;

BBITIOJIHATH CBOIO 4YacTh PaboThl ¢ mH(popmaruedn win UHGOPMAIMOHHBIM
MPOIYKTOM, JOCTUTasi KaueCTBEHHOTO pe3yJibTaTa MO CBOEMY HAIPABICHUIO U
KOOPJAUHUPYSI CBOU JACHUCTBUS C IPYTUMU YieHAMU KOMaH/IbI,

OLICHUBATh Ka4€CTBO CBOETO BKJIaJa B 001U HHPOPMAITMOHHBIN TPOIYKT MO
KpUTEPUSIM, CaMOCTOSITETIHO chOpMyTUPOBAHHBIM YYaCTHHUKAMU
B3aMOJICHCTBUS;

CpaBHUBATh pE3yibTaThl C HMCXOAHOW 3aJadell M BKJIAJ KaXKJIOTO YICHA
KOMaH/bl B JIOCTHXKEHHE PE3yJIbTaTOB, pa3aeiisiTh c(epy OTBETCTBEHHOCTH U
MPOSIBIISATh TOTOBHOCTH K MPEIOCTABJICHUIO OTYETA TIEpe ] TPy IO,

PeryasiTuBHbIE YHUBEPCcAJIbHbIE YUeOHbIE [1eiicCTBUSA

Camoopranusanus:

BBISIBJISITh B JKM3HEHHBIX M YYEOHBIX CUTyalusX NpoOJieMbl, TpeOyroliue
penieHus;

OPUEHTUPOBATHCS B  PA3JIUYHBIX MOJAXOJAaX K MPHUHITHIO pEIICHUMN
(MHAMBUIyATbHOE IPUHSATHUE PEUICHUN, IPUHSITHE PEIICHUN B TPYIINeE);

CaMOCTOSITEJTbHO COCTABJISITh QJITOPUTM pEIICHUs 3ajayu (UM €Tr0 4YacTh),
BEIOWPATH CIIOCOO perieHus y4eOHOU 3a7aun ¢ YYETOM UMEIOIINUXCS PEeCypCcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh IIpejjilaraéMple BapHaHTHI
pELICHUN;



COCTaBJIATh IUIAH ACHCTBUM (IUIaH peanu3alud HaMEUEHHOTO aJrOpUTMa
peleHusi), KOPPEKTUPOBaTh MPEIVIOKEHHBIM aTOPUTM C YYETOM MOIYUYEHHUS
HOBBIX 3HAHHM 00 U3y4aeMOM OOBEKTE;

Jenatb BBIOOp B YCIOBHUSIX NPOTMBOpPEUYMBOM HMHPOpMauuu U Oparth
OTBETCTBEHHOCTb 32 PEILECHUE.

CaMokoHTpPOJIb (peduiekcus):

BJIaJIETh CIOCOOAMH CAMOKOHTPOJISl, CAMOMOTHBALIMM U PEPIICKCUU;

JaBaTh OLICHKY CUTYallUH U MpeJiaraTh IJ1aH €€ U3MEHEHHUS;

YYUTBIBATh KOHTEKCT U MPEABUJICTh TPYAHOCTH, KOTOPhIE MOTYT BOSHUKHYTh
Opy pelieHud y4eOHOM 3ajauM, aJanTHUPOBATh PEIICHHE K MEHSIOMIMMCS
00CTOSITEILCTBAM;

OOBACHATh  TMPUYUHBI  JIOCTHXKEHUS  (HEJOCTHXKEHUsI)  PE3yIbTaTOB
UH(OPMAITMOHHON IeATeNbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY, YMETh
HAXOJUTh MO3UTUBHOE B MIPOU3OILEIIICH CUTYallUH;

BHOCUTh KOpPPEKTHBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
W3MEHHBIINXCS CUTYaIlUi, YCTAHOBIIEHHBIX OMMOOK, BOSHUKIIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIH U YCIOBUSM.

IMOUHUOHAIbHBIN MHTEJJIEKT:

CTaBUTh C€0s1 HA MECTO APYroro 4eJoBeKa, IOHUMATh MOTUBBI U1 HAMEPEHHUSI
JPYTOTO.

IlpunsiTue cedst M APyrux:

OCO3HaBAaTh HEBO3MOXHOCTh KOHTPOJUPOBATh BCE BOKPYT NAKE B YCIOBHUAX
OTKPBITOTO JA0CTYTA K JII0OBIM 00bEMaM MHGOPMALIUH.

IHNPEJMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 kJacce y oOyuaromerocss OyayT chOpMHUPOBaHbI
CIIEYIOIINE YMEHHUS:

HOSICHATD Ha npuMepax CMBICI HOHSATUN «uH(pOopManus»,
«H()OPMAIIMOHHBIA  TIpOIecc»,  «oOpaboTka  WMHGOpPMANUN»,  «XpAaHCHHUE
uH(popMaIny, «repenaya HHPOpMaLn»;

KOAMPOBaTh M JEKOAMPOBATH COOOIIEHUS TO 3aJaHHBIM IIpaBUJIAM,
JI€MOHCTPHUPOBATh MOHUMAaHNE OCHOBHBIX MPHUHIIMIIOB KOAUPOBaHMs WH(OpMauu
Pa3IUYHOM MPUPOJIBI (TEKCTOBOM, TpaduecKoi, ayiuo);

CpaBHMBATh JJIUHBI COOOIIEHWH, 3allMCaHHBIX B Pa3IWYHBIX an(aBUTaX,
OTNIEpUPOBATh €IWHUIAMH H3MEpeHUsT WHPOPMAIMOHHOTO O00BEMAa W CKOPOCTH
nepenavn JaHHbIX;

OLICHMBAaTh U CpPaBHUBATh pa3Mepbl TEKCTOBBIX, IPaPUUECKUX, 3BYKOBBIX
daiinoB u Buaeodailsios;



IPUBOJUTH IPUMEPBl COBPEMEHHBIX YCTPOMCTB XpaHEHUS M Iepeadu
uH(bOpMaIuy, CPAaBHUBATH UX KOJMUYECTBEHHBIE XapaKTEPUCTHKU;

BBIJICIIATH OCHOBHBIE 3Tallbl B UCTOPUM U IIOHUMAaTh TEHACHLMM DPa3BUTHS
KOMITBIOTEPOB U MIPOTrPaMMHOr0 00eCreYeHUs;

M0JIy4aTh ¥ UCIOJIb30BaTh MH(MOPMAIIMIO O XapaKTEePUCTUKAX MEPCOHATBHOTO
KOMIIBIOTEPA U €ro OCHOBHBIX 3J€MEHTax (Ipoleccop, OlepaTUBHAs MaMsATh,
JOJITOBPEMEHHAs MaMsTh, yCTPOICTBA BBOJA-BBIBO/IA);

COOTHOCHUTBh XapaKTEPUCTUKH KOMIIBIOTEpA C 3aJadyaMH, PEIIaeMbIMU C €ro
MOMOIILIBIO;

OPUEHTUPOBATbCS B HUEPAPXUUYECKON CTPyKType (aillioBOil  CUCTEMBI
(3amuceIBaTh MOJHOEe WMA (aina (karamora), myTh K daiiny (katajory) Io
UMEIOIIEMYCsl OMHCAHUIO (aillIoBOM CTPYKTYpPhl HEKOTOPOro HH(POPMAIIMOHHOTO
HOCHUTEJIS);

pabotath ¢ (ailyloBOM CHUCTEMOM TMEPCOHAIBLHOTO KOMIIbIOTEpA C
UCII0JIb30BaHUEM Tpadrueckoro uHTepdeiica, a UMEHHO: CO3/1aBaTh, KOIIMPOBATh,
nepeMeniaThb, NepeuMEHOBBIBATh, yAAJIATh U apXUBHPOBaTh (ailibl U KaTaJloTH,
UCII0JI30BaTh aHTUBUPYCHYIO IIPOTPAMMY;

IPEICTABIIATh PE3YJIbTATHI CBOCH JESITEIIBHOCTU B BUJI€ CTPYKTYPUPOBAHHBIX
WTIOCTPUPOBAHHBIX JJOKYMEHTOB, MYJIbTUMEIUNHBIX MTPE3ECHTALIUN;

ucKaTh uH(popmanuio B MIHTEpHETE (B TOM YHUCIE, MO KIFOYEBBIM CIOBaM, IO
U300paKeHUI0), KPUTUUECKH OTHOCHUTHCA K HaiJieHHOW mH(pOpMaluu, Oco3HaBast
OMAaCHOCTh JUII JMYHOCTM U OOILIeCTBa pacHpOCTPAaHEHUS BPEIOHOCHOM
uH(pOpMaIH, B TOM YUCIIE SKCTPEMHUCTCKOTO U TEPPOPUCTUUYECKOTO XapaKTepa;

NOHUMATh CTPYKTYPY aJpeCcCOB BEO-PECYPCOB;

UCII0JIb30BaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHUKALIHIA;

coOmoaaTe TpeOoBaHMs O€30MAaCHOM AKCILTyaTallMM TEXHUYECKHUX CPENICTB
UH(POPMAIIMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJOTHH, COOII0AaTh CETEeBOM
ATUKET, 0a30Bble HOPMbI HH(MOPMAIMOHHOW OSTUKM M TpaBa OpH padoTe C
NPWIOKEHUSIMU Ha JIOOBIX ycTpoilicTBax UM B MHTepHere, BbIOMpaTh O€30IMacHbIe
CTpaTeruy NOBEACHUS B CETH;

OPUMEHATh METOAbl NPO(QUIAKTUKA HEraTUBHOIO BIMSHUS  CPENCTB
UHOOPMAIIMOHHBIX M KOMMYHHMKAllUOHHBIX  TEXHOJOTMM Ha  3J10pOBbE
MOJIb30BATEIS.

K konmy oOyuenuss B 8 kiacce y oOyuaromerocss OyayT chOpMHUpPOBaHbI
CIICYIOIINE YMCHHUS:

MOSICHAT,  HA  TPUMEPAaX  pa3indus  MEXAYy  MO3WIIMOHHBIMU |
HEMO3UIIMOHHBIMHU CHCTEMAaMU CUUCIICHUS;



3amuChIBaTh M cpaBHuBaTh Hensle yucna ot 0 mo 1024 B pasznuyHbIX
MO3UIIMOHHBIX CHUCTEMaxX CUHClIeHus (¢ ocHOBaHUAMHU 2, &, 16), BBINOJHATH
apudMeTHIECKHEe ONepalliy HaJl HUMH;

pacKkpbIBaTh CMBICH TOHSTUN «BBICKA3bIBAHHUE», <«JIOTHYECKas Omepalus»,
«JIOTUYECKOE BBIPAKEHUEY;

3aMUCHIBATH JIOTMYECKUE BBIPAKEHHUS C HCIOJIb30BAaHUEM JU3IBIOHKIINH,
KOHBIOHKIIMM W OTPUIIAHUS, OMPEACIATh MCTUHHOCTH JIOTUYECKHUX BBIPAKEHHUI,
€CJIM W3BECTHBI 3HAYEHHUSI UCTUHHOCTH BXOJAIIMX B HETO MEPEMEHHBIX, CTPOUTH
TaOIUIbI ICTUHHOCTH JIJIS1 IOTUYECKUX BBIPAKCHUI;

PacCKpbIBaTh CMBICII MOHSTUN «UCIIOTHUTENDY, «AJITOPUTM», «IIPOrPaMMayy,
MIOHUMAsI Pa3HHILy MEXIY YHOTpeOJSHUEM dTUX TSPMUHOB B OOBIJICHHON pEYd U B
uH(pOpMaTHKE;

OMHUCHIBATh AJTOPUTM pELICHUs 3aJayd Pa3IMYHbIMU CIIOCOO0aMH, B TOM
YHclie B BUJIE OJIOK-CXEMBEI;

COCTaBJISITh, BBIMIOJIHITH BPYYHYIO U Ha KOMITBIOTEPE HECIIOKHBIE aJTOPUTMBbI
C HCIOJIb30BaHWEM BETBJICHUN W IMKIOB IS YIPaBJICHUS MCIOIHUTEIISIMU,
takuMu kak Pobot, Uepemnaiika, UepTEXHUK;

WCIIOJIb30BaTh KOHCTAHTBI U TEPEMEHHBIE PA3JIUYHBIX THUIOB (YHUCIIOBBIX,
JIOTUYECKUX, CUMBOJIbHBIX), @ TAK)KE COJICPIKAIlUE UX BBIPAKECHUS, UCIOIb30BaTh
onepaTop MPUCBAUBAHUS;

HCIIOJIb30BaTh MPHU Pa3paOdOTKe MpOorpamMM JIOTHYCCKHE 3HAYCHUS, OICpaIUH
Y BBIPAKECHUS C HUMU;

aHAJIM3UPOBATH MPEJIOKCHHBIC AJITOPUTMBI, B TOM YKCJIE ONPEACIATh, KaKue
pe3yabTaThl BO3MOKHBI MPU 3aJaHHOM MHOECTBE UCXOIHBIX 3HAYCHUI;

co3/laBaTh W  OTJaXUBaTh IPOrpaMMbl HA  OJHOM U3  SI3BIKOB
nporpammupoBanus  (Python, C++, [Ilackans, Java, C#, IlkonbHbIN
AnropuTMUYecKUi SI3BIK), pealM3yIolIie HECI0KHBIE aJITOPUTMBI OO0pPaOOTKH
YUCJIOBBIX JAHHBIX C HCIOJIB30BAHUEM IMKIOB W BETBJICHHUIH, B TOM YHCIC
peau3yIoNre MPOBEPKY JASTUMOCTH OJHOTO LIEJIOTO YKCiia Ha JIPyroe, MPOBEpPKY
HATYpaJbHOTO YKCIIa HA TIPOCTOTY, BhIACNIEHUS (P U3 HATYPATBHOTO YUCIIA.

K koHmy oOyuenuss B 9 kiacce y oOyuaromerocss OyAayT chOpMHUpPOBAaHbI
CIIEYIOIINE YMECHHUS:

pa3buBaTh 3aJa4dl Ha MOA33Jayud, COCTABIATH, BBIOJHATH BPYYHYIO U HA
KOMIIBIOTEPE HECIIOKHBIE AJITOPUTMBI C MCIIOJIB30BAHMEM BETBIICHUH, LUKIOB U
BCIIOMOTATENbHBIX AJITOPUTMOB IS YIPABICHUS HWCIOJHUTEISIMH, TaKUMH Kak
Po6ot, Uepenamika, YUepTEKHUK;

COCTaBJISTh M OTJIAXKUBATh MPOrPAMMBI, PEAIU3YIOLIUE TUIIOBbIE alTOPUTMbI
O00paOOTKM YHUCIIOBBIX TIOCJIEIOBATEIbHOCTEM WM OJHOMEPHBIX YHCIIOBBIX
MaccUBOB (ITOMCK MaKCUMyMOB, MUHUMYMOB, CyMMbI WJIM KOJINYECTBA 3JIEMEHTOB



C 3aJJaHHBIMH CBOWCTBaMH) Ha OJHOM U3 S3BIKOB IporpammupoBanus (Python,
C++, ITackans, Java, C#, llIkonsHbIi AnropuT™MudecKuii S3bIK);

pacKpbIBaTh CMBICI IOHATHA «MOJENIbY», «MOIEIMPOBAHUE», OIPENECIATH
BUJIbI MOJIEJIEH, OLEHMBATh AJ€KBATHOCTb MOJEIHN MOJACIUPYEMOMY OOBEKTY U
LEJSIM MOJIETTUPOBAHUS;

UCIIOJIB30BaTh Ipadbl U JI€peBbA 11 MOJAEIHUPOBAHUS CHUCTEM CETEBOU H
UEPAPXUIECKON CTPYKTYPBHI, HAXOUTh KpaTYaImii myTh B Tpade;

BbIOMpaTh CIIOCOO MPEACTaBICHUS JaHHBIX B COOTBETCTBUU C IOCTABICHHOU
3ajayedl  (TabnMibl, CcXeMmbl, TrpaduKd, JUarpaMMbl) C  HUCIOJIb30BAaHUEM
COOTBETCTBYIOILIMX MPOrPAMMHBIX CPEJICTB 00paOOTKU JaHHBIX;

UCIIOJIb30BaTh  AJIGKTPOHHbIE TaOMUIBl Uit OOpaOOTKH, aHanu3a U
BU3YAJIM3AlMM YHCJIOBBIX JAaHHBIX, B TOM 4YHCJIE C BBIJEICHUEM JHana3oHa
TaOJIUIBI U YTIOPSIIOYUBAHUEM (COPTUPOBKOI) €r0 AJIEMEHTOB;

CO3/aBaTh U MPUMEHSTH B 3JIEKTPOHHBIX TaOIMIIAX POPMYIIBI JUIsl pacu€TOB C
UCIIOJIb30BAHUEM BCTPOECHHBIX apuU(pMeTHYecKux (YyHKIHMA (CyMMUpOBaHUE U
1oJICYET 3HAYEHUH, OTBEUAIOIINX 33/JaHHOMY YCIIOBUIO, Cpe/iHee apupMeTHIECKOE,
NOUCK  MAaKCHUMaJbHOTO ¥  MUHUMAJIBHOIO  3HAuY€HUs),  aOCOJIOTHOM,
OTHOCHUTEJIBHOM, CMEIIaHHOM aJipecanuu;

UCIIOJIb30BaTh JJIEKTPOHHBIE TAOIMIIBI JUIsl YMCICHHOTO MOJICIUPOBAHMS B
MPOCTHIX 33/1a4ax U3 Pa3HbIX MPEAMETHBIX 00JacTeM;

UCIIOJIb30BaTh ~ COBPEMEHHBIE  MHTEPHET-CEPBHCHI (B TOM  YHUCIHE
KOMMYHUKAIIUOHHBIE CEpPBUCHI, OOJIAYHbIE XpAaHWIMILA JaHHBIX, OHJAMH-
nporpamMmbl  (TEKCTOBbIE M TpaUUecKue pelaKkToOpbl, Cpenbl pa3paboTKu)) B
y4eOHOM 1 MOBCEAHEBHOMN JIEATEILHOCTH;

OPUBOJUTH TPUMEPHl HCIIOJIB30BAHUSA TE€OMH()POPMAIIMOHHBIX CEPBHUCOB,
CEpPBHUCOB TI'OCYJIapCTBEHHBIX YCIyI, 00pa3oBaTeNbHBIX cepBUCOB MHTEepHETa B
y4eOHOM M MOBCEAHEBHOMN JICATEIILHOCTH;

UCIIOJIb30BaTh  pa3JIMyHble  CpeACTBa  3alllUThl  OT  BPEIOHOCHOTO
IPOrpaMMHOr0 OOecnedyeHus, 3allUIaTh M[EePCOHAIBbHYI0 HHPOpPMALUIO OT
HECAaHKIIMOHUPOBAHHOIO JOCTYyIIa U €ro IMOCJIEICTBUN (pasriamieHus, IOJIMEHBI,
yTpaThl JAaHHBIX) C YYETOM OCHOBHBIX TEXHOJOTMYECKMX M  COIMAJIbHO-
NICUXOJIOTUYECKUX  acCleKTOB  HCMoib30BaHus cetu  HWHrepHer  (cereBas
aHOHMMHOCTb, IU(POBOH Cliell, ayTEeHTUYHOCTh CYyOBEKTOB U PECYPCOB, OTACHOCTh
BPEJIOHOCHOTO KO/J1a);

pacro3HaBaTh MOMBITKH U MPEIyNPekaaTh BOBICUCHUE ce0sl U OKPY KAIOLIUX
B JECTPYKTHBHbIE U KPUMHMHAJIbHBIE (JOPMBI CETEBOM aKTUBHOCTH (B TOM 4YHCIIE
KHOepOyJUIMHT, (PUILIUHT).



TEMATHUYECKOE IINIAHUPOBAHHUE
7 KIIACC

HanMeHoBaHMe pa3/ieioB U TeM
NPOrpamMMbl

Ne i/

Paznea 1. [lu¢gpoBasi rpaMOTHOCTH

Kommnsrorep — yHuBEpCaabHOE YCTPOUCTBO

1.1

00pabOTKH JTaHHBIX
1.2 [IporpaMMsbl 1 TaHHBIE
1.3 KomnerorepHslie cetu

Hroro no paszneny

Pa3nea 2. Teopernueckue 0CHOBbI HH(POPMATHKH

21 WNudopmanus u nHGopMaIimioHHbIE
' HPOLECCHI

2.2 [IpencraBnenne uHPOpMALUU

Hroro no pasneny

Pa3nen 3. UnpopmMannmoHHbIE TEXHOJIOTHH

3.1 TekcToBbIE JOKYMEHTHI
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3.3 MynbTUMEANITHBIE TPE3CHTAILINHI
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bu6nuoreka [JOK
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bu6mmoreka [JOK
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bubmmoreka [JOK
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bu6nuoreka [JOK
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Bbubnuoreka [JOK
https://m.edsoo.ru/7f41646e

bubmuoreka [JOK
https://m.edsoo.ru/7f41646e

bu6mmorexa [IOK
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https://m.edsoo.ru/7f41646e

8 KITIACC

HanMeHoBaHMe pa3/ieioB U TeM
NPOrpamMMbl

Ne i/

Pa3nea 1. Teopernueckne 0CHOBbI HH(POPMATHKH

11 CucreMbl CUACIIEHUS

1.2 DJIEMEHTHI MATEMATHYECKON JIOTHKH

Uroro no pazgeny

Pa3nes 2. AnropuT™Mbl M1 NIporpaMMHpoOBaHHe

Wcnonuurenu u AJITOPUTMBI.

2.1

ANropuTMHYECKHE KOHCTPYKIIUU
2.2 S3bIK IporpaMMUpPOBaHUs
2.3 AHanu3 alropuTMOB

Uroro no pazgeny
PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

KoanuyecTBO 4acoB

Konrpoabnubie IIpakTHuyeckue
Bcero

padoThI padoThI

6 1

6 1

12

10 1

9

2

21

1
34 3 0

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/7f418516

bub6mmorexa [JOK
https://m.edsoo.ru/7f418516

bubmuoreka [{OK
https://m.edsoo.ru/7f418516

bu6mmoreka [JOK
https://m.edsoo.ru/7f418516
bub6mmorexa [JOK
https://m.edsoo.ru/7f418516



https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516

9 KITACC

HanmMeHoBaHMe pa3/ieioB U TeM
NporpamMMbl

Ne i/

Pasnea 1. ludgpoBasi rpaMOTHOCTH

11 I'noGanbHas ceTh MHTEpHET U CTpaTeruu
' 0e30I1acHOTO TTOBEICHUS B HEil

1.2 Pabota B nH(pOPMAIIMOHHOM NIPOCTPAHCTBE

Utoro no pazneny

Paznen 2. Teoperuueckue 0CHOBbI MH()OPMATHKH

2.1 MoaenupoBaHHue KaK METOJ] TO3HAHUSA

Hroro no paszneny

Pa3nes 3. AnropuT™Mbl M NIporpaMMHpoOBaHue

3.1 PazpaboTka anropuTMoB ¥ IporpamMmm

3.2 Ynpasnenue

Uroro no pazgeny

Pasnen 4. UndopmanmoHHbIe TEXHOJIOTHH
4.1 DNEeKTPOHHBIC TaOTHIIBI

4.2 WNudopmanoHHbIe TEXHOJIOTHH B

KoanuyecTBO 4acoB

Bcero

10

KoHnTpoibHbIe
padoThI

IIpakTHYeckue
padoTsbI

DJIeKTPOHHBbIE
(uudgposbie)
o0pa3oBaTte/ibHbIE

pecypchbl

bub6mmoreka [IOK
https://m.edsoo.ru/7f41a7d0

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a7d0

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a7d0

bubnuoreka [JOK
https://m.edsoo.ru/7f41a7d0

bubmuoreka [JOK
https://m.edsoo.ru/7f41a7d0

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a7d0

bu6mmorexa [IOK



https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0

COBPEMEHHOM OO0IIIECTBE https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 11

Pe3epBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34 2 0


https://m.edsoo.ru/7f41a7d0




IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne

wn Tema ypoka

KommnbroTep — yHUBEpcanbHOE
BBIUUCIIUTEIILHOE YCTPOICTBO,
paboTaroliee 1Mo nporpamme.
TexHuka 0€30MaCHOCTH U TpaBHIIa
paboThI Ha KOMITBIOTEPE

I/ICTOpI/IH 1 COBPECMCHHBIC
TCHACHIIMU PA3BUTHUA KOMIIBXOTCPOB

IIporpamMmHOe obecrieueHue
komneroTepa. [TpaBoBas oxpana
MPOTPaMM U JTaHHBIX

®aitnbl 1 nanku. OCHOBHbBIE
oreparu ¢ (aimamMu 1 Mankamu
ApxuBanus JaHHBIX.
Hcnonb30BaHue nporpamm-
apXUBaTOPOB

KomnbiorepHbie BUpYCHI U
AHTUBHUPYCHBIEC IPOTPAMMBI
Kommnsrorepnsie cetu. [lonck
nHpopmanuu B cety HTEepHET

CepBHCHI HHTEPHET-KOMMYHUKAIUH.

Ceresoil aTuker. Ctparerun

Koan4yecTBo 4acoB

Bcero

KoHTpoibHbIe
padoThI

IIpakTH4eckue
padoThbI

JlaTa
U3yYeHUs

DJIEKTPOHHBIE
uugposbie
oOpa3oBaTte/ibHbIE

pecypchl

bubmnoreka LJOK
https://m.edsoo.ru/8a1521d2

bu6mmoreka [IOK
https://m.edsoo.ru/8al1523ee

bu6mmorexa [JOK
https://m.edso0.ru/8a152826

bub6mmoreka [JOK
https://m.edsoo.ru/8al52a74

bu6mmoreka [IOK
https://m.edsoo.ru/8al52cfe

bu6mmorexa [JOK
https://m.edsoo.ru/8a152f74

bub6mmorexa [JOK
https://m.edsoo.ru/8a153244

bubmuoreka [{OK
https://m.edso00.ru/8a153460



https://m.edsoo.ru/8a1521d2
https://m.edsoo.ru/8a1523ee
https://m.edsoo.ru/8a152826
https://m.edsoo.ru/8a152a74
https://m.edsoo.ru/8a152cfe
https://m.edsoo.ru/8a152f74
https://m.edsoo.ru/8a153244
https://m.edsoo.ru/8a153460

10

11

12

13

14

15

16

17

18

0€e30I1aCHOTO IOBEAECHUS B
Nurepuere

WNudopmanus u naHHbIe

WudopmanroHHbIe MPOIECCh

PazHoo0Opa3zue s13bIKOB U aJ(aBUTOB.

EcrecTBennsle u (hopmMasibHBIC
S3BIKU

JIBOWYHBIH andaBur.
[IpeobpaszoBanue nr060ro andasura
K IBOUYHOMY

Hpe,[[CTaBJ'IeHI/Ie JaHHBIX B
KOMIIBIOTEPEC KaK TCKCTOB B
JABOMYHOM a.]'[(baBI/ITe

Enunuiel usmepenus nadpopmanuu
Y CKOPOCTH Iepeayu TaHHbBIX

KoaupoBanue TeKCTOB.
PaBHOMEpHBIE 1 HEPABHOMEPHBIE
KOJIBI

JlexonupoBaHue COOOIIEHUH.
WNudopmannonsslii 00bEM TEKCTa

[udposoe npencrapieHne
HETPEPBIBHBIX JAHHBIX

Konuposanue nsera. Onenka
nH(pOpPMaLIMOHHOTO 00BEMA
rpadUYecKuX JaHHBIX IS
pacTpoBOro u300paxKeHus

bu6mmoreka [IOK
https://m.eds00.ru/8a161966

bu6mmoreka [JOK
https://m.edsoo.ru/8al61e2a

bu6mmoreka [JOK
https://m.edsoo.ru/8al61fec

bu6mmoreka [IOK
https://m.edso0.ru/8a162186

bu6mmoreka [IOK
https://m.edso0.ru/8a162316

bub6mmorexa [JOK
https://m.edso0.ru/8a16249c

bub6mmoreka [JOK
https://m.edso0.ru/8a1625f0

bu6mmorexa [JOK
https://m.edso0.ru/8a162848

bu6mmorexa [JOK
https://m.edsoo.ru/8a1629ec



https://m.edsoo.ru/8a161966
https://m.edsoo.ru/8a161e2a
https://m.edsoo.ru/8a161fec
https://m.edsoo.ru/8a162186
https://m.edsoo.ru/8a162316
https://m.edsoo.ru/8a16249c
https://m.edsoo.ru/8a1625f0
https://m.edsoo.ru/8a162848
https://m.edsoo.ru/8a1629ec

19

20

21

22

23

24

25

26

27

28

29

30

KonupoBanue 3Byka

PesepsHblii ypok «KoHTponbHas
pabota no teme "[Ipencrasnenue
uHpopmanuu'"»

TekcToBbIE TOKYMEHTBI, X BBOA U
PEAAKTUPOBAHUE B TEKCTOBOM
nporeccope

dopmMaTUpOBaHHUE TEKCTOBBIX
JOKYMEHTOB

[Tapametpsr cTpanuiibl. COUCKH
TaOJIUIIBI

BcraBka HETEKCTOBBIX OOBEKTOB B

TCKCTOBBIC JOKYMCHTEIL

HHTennexTyanbHbIe BO3MOKHOCTH
COBPEMEHHBIX CHCTEM 00pabOoTKH
TEKCTOB

O0o001IeHe u CUCTEMATH3 AU
3HaHUM 110 TeMe « TeKCTOBBIE
JIOKYMEHTBI»

I'paduueckuii penakrop. PactpoBsie
PUCYHKH

Onepanuu pe1akTUPOBAHUS
rpaduuecKuX 0ObEKTOB

BexTopnas rpaduka

O00011IeHIE U CUCTEMATHU3AIUS
3HaHuil o TeMe «KoMmrmbroTepHast

bub6mmorexa [JOK
https://m.edso0.ru/8a162b72

bu6mmorexa [JOK
https://m.edso0.ru/8a162d02

bu6mmoreka [JOK
https://m.edsoo.ru/8al62e7e

bubmnoreka LJOK
https://m.edsoo.ru/8al62fe6

bub6mmorexa [JOK
https://m.edsoo.ru/8a1632d4

bu6mmoreka [JOK
https://m.edsoo.ru/8al1632d4

bu6mmoreka [IOK
https://m.edso0.ru/8a1635c2

bu6mmorexa [JOK
https://m.edso0.ru/8a163874

bubmuoreka [{OK
https://m.edso0.ru/82a1639d2

bubmuoreka [{OK
https://m.edso00.ru/8a163b30

bu6mmoreka [IOK
https://m.edso0.ru/8a16404e



https://m.edsoo.ru/8a162b72
https://m.edsoo.ru/8a162d02
https://m.edsoo.ru/8a162e7e
https://m.edsoo.ru/8a162fe6
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1635c2
https://m.edsoo.ru/8a163874
https://m.edsoo.ru/8a1639d2
https://m.edsoo.ru/8a163b30
https://m.edsoo.ru/8a16404e

31

32

33

34

rpaduka». [IpoBepounas padota /
Bcepoccuiickas npoBepodHas
paborta

PesepBHrlIii ypok. O6001IeHNE 1
cHCTeMaTH3alus 3HaHU# /
Bcepoccuiickas npoBepodHas
pabora

[ToaroroBka MyJIbTUMETUUHBIX
MpEe3EHTaLNI

JloGaBneHne Ha cimaiig
ayIMOBHU3YyaJIbHBIX JIAHHBIX,
AHUMAIIUH U TUTIEPCCHITIOK

O06001IeHYE ¥ CUCTEMATU3 AU

3HaHUM N0 TeMe «MyJIbTUMeTHITHbIE

MMpEe3CHTAIN»»

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34

bu6mmoreka [IOK
https://m.edso00.ru/8a164828

bubmnoreka LJOK
https://m.edsoo.ru/8al642c4

bu6mmorexa [JOK
https://m.edso0.ru/8a164472

bu6mmoreka [JOK
https://m.edso0.ru/8a164652



https://m.edsoo.ru/8a164828
https://m.edsoo.ru/8a1642c4
https://m.edsoo.ru/8a164472
https://m.edsoo.ru/8a164652

8 KITIACC

Kouun4vecTBO 4acoB DJIeKTPOHHbIE
Ne Jara nupposkIe
Tema ypoka Konrtpoabubie IIpakTtudeckue op
n/n Bcero u3ydeHus: o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
1 Heno3unuoHHEIe U TO3UIIHMOHHEIE bub6mmorexa [JOK
CHCTEMbI CUMCIICHUS https://m.edso0.ru/8a1649e0
2 Pa3BepHyTas popma 3anucu yucia buomorexa LIOK
pHy P https://m.edso0.ru/8al64ba2
JIBonuHas cucrema CUMCIEHUA.
3 ApudmeTrndeckue onepanuu B bubmnorexa [IOK
p . p https://m.edso0.ru/8a164d96
JIBOMYHOU CHUCTEME CUHCIIEHUS
4 BoceMmepudHas cucTeMa CUMCIeHUs bubmorexa OK
p https://m.eds00.ru/8a165296
5 [llecTHaamaTepuyHas cuctema bub6nuorexa [IOK
CUMCJICHHS https://m.edso00.ru/8a16549¢
O06o001IeHrne U cUuCTeMaTH3aIus
6 3HaHUH 1Mo TeMe «CHUCTEeMBI bubmorexa I[JOK
https://m.eds00.ru/8al6564c
CUHCIICHHS
7 Jlornueckue BHICKa3bIBAHUS bubmorexa I[JOK
https://m.edso0.ru/8al657fa
8 Jlornueckue onepanuu «u», «UIN», bu6nuorexa [IOK
«HE» https://m.eds00.ru/8a165b56
9 Ornpenenenne ICTHHHOCTH bu6mmorexa [JOK
COCTaBHOT'O BBICKA3bIBAHMS https://m.eds00.ru/8a165cf0
10 Ta0auIbl HCTUHHOCTH
11 Jlornueckue 3;1eMEHTBI bubmuoreka [{OK


https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a164ba2
https://m.edsoo.ru/8a164d96
https://m.edsoo.ru/8a165296
https://m.edsoo.ru/8a16549e
https://m.edsoo.ru/8a16564c
https://m.edsoo.ru/8a1657fa
https://m.edsoo.ru/8a165b56
https://m.edsoo.ru/8a165cf0

12

13

14

15

16

17

18

19

20

21

22

Konrponbnas padora no Teme
«DJIEMEHTEI MATEMATHUECKON
JIOTUKU»

ITonstue anropurma. Mcnonnurenu
aJropuTMOB

CpoiictBa asiroput™a. CriocoOsI
3aIliCU aIrOpUTMa

AnropurMuyecKkas KOHCTPYKLUS
«clieI0BaHuey. JINHEWHBIN alNropuT™M

AnroputMudeckast KOHCTPYKIHS
«BETBJICHHUE»: MTOJIHAS U HETOJIHAs
(bopMbI

AnroputMHYecKast KOHCTPYKIUS
«TIOBTOPEHHUEY

@opManIbHOE UCIIOJIHEHUE
anropurma

Pa3pa0OoTka HECIIOKHBIX aJITOPUTMOB
C MCIIOJIb30BaHUEM ITHKIIOB IS
yrpaBieHus: GopMaTbHBIMU
UCTIOJTHUTEIISIMH

Pa3pa0oTka HECIIOKHBIX aJITOPUTMOB
C UCIIOJIb30BAHUEM LIUKJIOB U
BETBJICHUM JUJIS1 YIIPABIICHUS
(dopMaIbHBIMU UCTIOTHUTEISAMU

Brmonnenue anr OpHUTMOB

O00011eHHUE U CUCTEMATU3ALMS

https://m.edsoo.ru/8a165e94

bu6mmoreka [JOK
https://m.edso0.ru/8a178c38

bu6mmoreka [IOK
https://m.edsoo.ru/8a17949e

bubmnoreka LJOK
https://m.edso0.ru/8a179606

bu6mmoreka [IOK
https://m.edso0.ru/8a17998a

bu6mmorexa [JOK
https://m.edsoo.ru/8al79aac

bu6mmoreka [JOK
https://m.edsoo.ru/8al79elc

bubmuoreka [{OK
https://m.edsoo.ru/8al179elc

bubmuoreka [{OK
https://m.edsoo.ru/8al7a06a

bub6mmorexa [JOK



https://m.edsoo.ru/8a165e94
https://m.edsoo.ru/8a178c38
https://m.edsoo.ru/8a17949e
https://m.edsoo.ru/8a179606
https://m.edsoo.ru/8a17998a
https://m.edsoo.ru/8a179aac
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a17a06a

23

24

25

26

27
28

29

30

31

32

33

3HaHui 1o reme «McnonHurenu u
AJITOPUTMBL. AJITOPUTMUYECKHE
KOHCTPYKITAW

S3b1k mporpamMmmupoBanud. Cuctema
MIpOrpaMMHUpPOBaHUs

[Tepemennrie. Oniepatop
MIPUCBAaBAHUS

[IporpamMupoBaHUE JTUHENHBIX
QITOPUTMOB

Pa3paboTka nmporpamMm, coiepkanux
ONEepaTOp BETBJICHUS

Jwnanorosas oTiiaika NporpamMm

uxin ¢ ycnoBuem

I{uxi ¢ nepeMeHHOn

O06paboTka CUMBOJIBHBIX TAHHBIX

O00011IcHNEe U CHCTEMATH3aIIHS
3HAHUHU 110 TeMme «SI3BIK
nporpaMMupoBanus» [IpoBepounas
pabota / Bcepoccuiickas
mpoBepoyHas padbora

PesepBHbIii ypok. O600IIeHNHE 1
CUCTEMaTHU3alusl 3HAHUM U YMEHUU
1o Kypcy nHpopmaTtuku § kiacca /
Bcepoccuiickast npoBepoyHas pabota

AHanu3 anroputmos. OnpenencHue
BO3MOYKHBIX PE3YJIbTaTOB PabOThHI

https://m.edsoo.ru/8al7al8c

but6mmoreka [IOK
https://m.edsoo.ru/8al7ac4a

bu6mmoreka [IOK
https://m.edsoo.ru/8al7ad6c

but6mmoreka [IOK
https://m.edsoo.ru/8al7ae8e

bubmuoreka [{OK
https://m.edso00.ru/8al17b456

bu6mmoreka [IOK
https://m.edsoo.ru/8al7afa6



https://m.edsoo.ru/8a17a18c
https://m.edsoo.ru/8a17ac4a
https://m.edsoo.ru/8a17ad6c
https://m.edsoo.ru/8a17ae8e
https://m.edsoo.ru/8a17b456
https://m.edsoo.ru/8a17afa6

aJIropuTMa IpHU 3aJaHHOM
MHOECTBE BXOJIHBIX JTaHHBIX

Ananu3z anroputmMoB. Onpenenenne
34 BO3MOKHBIX BXOJHBIX JAHHBIX,
MPUBOIAIINX K JAHHOMY PE3yJIbTaTy

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



9 KITACC

Ne
n/n

Tema ypoka

I'mo6anpHas cerb UnTepuer. IP-
anpeca y310B. bonbine nannsie

Nudpopmanronnas 6e30nacHOCTh

VYder nousTHs 00 HHPOPMALMOHHOM
0€301acHOCTH MPU CO3/TAHUN
KOMIUICKCHBIX HH(OPMAITHOHHBIX
00BEKTOB B BUJIE BEO-CTPAHHUII

Bunsl nesTenbHOCTH B CETH
HNHurepuer

OO0ayHbIC TEXHOJIOTHH.
Hcnonb3oBanue onnaitH-oduca s
pa3pabOTKH JOKYMEHTOB
O0001IeHNEe U cCUCTEMAaTU3 AN
3HaHuM 1Mo TeMaM «I J1o0aibHas CeTh
WutepHer u crpareruu 6€30MacHOro
MoBeIcHus B Heiiy, «Pabora B
MH(POPMALIMOHHOM TIPOCTPAHCTBE»

Monenu u MOIeTUPOBaHUE.
Knaccudukanuu moneneit

Tabnuuabie MOAEIH

KoanuyecTBO 4acos

Bcero

KoHnTpoibHbIe
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3YYCeHUS

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

bub6mmorexa [JOK
https://m.edsoo.ru/8al17b578

bu6mmorexa [JOK
https://m.edso00.ru/8a17b690

bu6mmorexa [JOK
https://m.edsoo.ru/8al7b7bc

bu6mmoreka [JOK
https://m.edsoo.ru/8al17hb8e8

bu6mmoreka [IOK
https://m.edsoo.ru/8al7bale

bu6mmoreka [IOK
https://m.edso00.ru/8al17bb36

bu6mmoreka [IOK
https://m.edsoo.ru/8al17be06

bu6mmorexa [JOK
https://m.edsoo.ru/8al7c04a



https://m.edsoo.ru/8a17b578
https://m.edsoo.ru/8a17b690
https://m.edsoo.ru/8a17b7bc
https://m.edsoo.ru/8a17b8e8
https://m.edsoo.ru/8a17ba1e
https://m.edsoo.ru/8a17bb36
https://m.edsoo.ru/8a17be06
https://m.edsoo.ru/8a17c04a
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11
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13

14

15

16

17

18

PazpaboTka 01HOTaOINYHOM O3kl
nanHbIX. CocTaBiieHHE 3alpoOCcCoB K
0Oa3e MaHHBIX

I'pad. BecoBas matpuua rpada.
JluHa Iy TH MEeXIy BEepLIMHAMU
rpada. BeraucieHue KoandecTna
IIyTEN B HAIIPaBJICHHOM
AIMKINYECKOM Tpade

Hepeso. Ilepebop BapuaHTOB ¢
MOMOIIIBIO JIepeBa

MareMaTudeckoe MOZICIINPOBAHUC

OTansl KOMIIBXOTCPHOI'O
MOJCIINPOBAHUSA

O06006111eHre U cUcTeMaTu3alus
3HaHuid. KoHnTposnbHas padoTa mno
teme «MozenpoBaHue KaKk METO]
TIO3HAHMS»

Pa3Ouenue 3a1aun Ha OA3a0a4N.
CocraBneHne anropuTMoB U
MIPOrpaMM C MCIIOJIb30BaHHEM
BETBJIEHUH, [IUKJIOB U
BCIIOMOTATEIILHBIX aJITOPUTMOB

O)IHOMepHLIe MaCCHUBBI

Tumnossie anropuTMBI 00PaOOTKH
MacCHBOB

CopTtupoBka MaccuBa

bubmnoreka LJOK
https://m.edsoo.ru/8a17c392

bu6mmoreka [IOK
https://m.edsoo.ru/8al7c4aa

bu6mmorexa [JOK
https://m.edsoo.ru/8al17c9c8

bu6mmorexa [JOK
https://m.edsoo.ru/8al7ch12

bu6morexa [JOK
https://m.edsoo.ru/8al7cc3e

bu6mmorexa [JOK
https://m.edso0.ru/8al17cd60



https://m.edsoo.ru/8a17c392
https://m.edsoo.ru/8a17c4aa
https://m.edsoo.ru/8a17c9c8
https://m.edsoo.ru/8a17cb12
https://m.edsoo.ru/8a17cc3e
https://m.edsoo.ru/8a17cd60
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20

21

22

23

24

25

26

27

28

29

30

O0paboTka MOTOKA JaHHBIX

O06o0011eHne U cUCTEeMaTU3AIUS
3HaHuid. KontposnpHas padoTa o
teme «Pa3paboTka anropurmMoB u
IporpamMm»

VYupasnenue. Curnan. O0parHas
CBSI3b

Po6oTu3npoBaHHbBIE CHCTEMBI

DneKTPOHHBIC TAOMUIIBL. THUIIBI
JAHHBIX B sTYEHKAX DJIEKTPOHHOM
TaOJINIIBI

PenaktupoBanue u
(dhopmaTupoBaHue TabIUIL
BcerpoeHHbIe pyHKIMH TS TOMCKA
MaKCHMyMa, MUHIMYMa, CYMMBI 1
cpenHero apuMeTuyecKkoro
CopTHpoBKa 1 (pUIBTpaNUs JAHHBIX
B BBIJICJICHHOM JIMaIa30He
[TocTpoenue auarpamm u rpadukoB
B QJICKTPOHHBIX Ta0JIHIIAX
OTtHocuTenbHast, a0COTIOTHAS U
CMEIIaHHas apecanus

VY CiI0BHBIE BBIUHUCIICHUS B

3JIEKTPOHHBIX TaOJIUIIAX

O06paboTtka 60bIINX HAOOPOB
JaHHBIX

bub6mmorexa [JOK
https://m.edsoo.ru/8a17d01c

bu6mmorexa [JOK
https://m.edsoo.ru/8al7d1lca

bu6mmoreka [JOK
https://m.edsoo.ru/8al17d4d6

bu6mmoreka [IOK
https://m.edso00.ru/8a17d602

bu6mmoreka [IOK
https://m.edso0.ru/8a17d710

bu6mmoreka [IOK
https://m.edsoo.ru/8al17d832

bu6mmorexa [JOK
https://m.edsoo.ru/8a17d990

bu6mmoreka [JOK
https://m.edsoo.ru/8al17db70

but6mmoreka [IOK
https://m.edso0.ru/8al17e08e

bu6mmorexa [JOK
https://m.edsoo.ru/8al7e2b4

bub6mmorexa [JOK
https://m.edsoo.ru/8al7e6ba

bu6mmoreka [IOK
https://m.edsoo.ru/8al7e87c



https://m.edsoo.ru/8a17d01c
https://m.edsoo.ru/8a17d1ca
https://m.edsoo.ru/8a17d4d6
https://m.edsoo.ru/8a17d602
https://m.edsoo.ru/8a17d710
https://m.edsoo.ru/8a17d832
https://m.edsoo.ru/8a17d990
https://m.edsoo.ru/8a17db70
https://m.edsoo.ru/8a17e08e
https://m.edsoo.ru/8a17e2b4
https://m.edsoo.ru/8a17e6ba
https://m.edsoo.ru/8a17e87c
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34

HucneHHOe MOJIETMPOBAHUE B
ANEKTPOHHBIX TA0JIHIIAX

O0001IeHrEe U CUCTEMAaTU3ALIHS
3HAHUU 10 TeMe «DIEeKTPOHHbBIE
TaOIULB»

Ponw nadopmanmoHHbIX
TEXHOJIOTHI B pa3BUTUU SKOHOMUKH
MHpa, CTPaHbI, pETHOHA

PesepBubiil ypok. O6001eHuE 1
cucreMarusanus. Itorosoe
MTOBTOPCHHE

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34

bubmuoreka [{OK
https://m.edsoo.ru/8al7eaca

bu6mmoreka [IOK
https://m.edsoo.ru/8al7ec3c

bubmnoreka LJOK
https://m.edsoo.ru/8al7ed54

bu6mmorexa [JOK
https://m.edsoo.ru/8al7eeb¢



https://m.edsoo.ru/8a17eaca
https://m.edsoo.ru/8a17ec3c
https://m.edsoo.ru/8a17ed54
https://m.edsoo.ru/8a17ee6c




IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJBLHOM TPOT'PAMMBI

7 KJIIACC

Kon
NPoBepPsAEMOro
pe3yJbTaTa

1

11

1.2

1.3

1.4

1.5

1.6

1.7

HpOBepﬂeMble NMPEAMETHBIC PE3YJIbTAThI 0CBOCHUA OCHOBHOI
06p830BaTeJ1bHOI71 nporpaMmmMbl OCHOBHOI'O o01Iero 06pa3013amm

[To Teme «IludpoBasi rpaMOTHOCTH

[TosicusiTh  HA  mpUMepax  CMBICH  MOHATHH  «HMHQOpMALUs,
«MH(OPMAIIMOHHBIN TpoLeccy, «00paboTKa HHPOPMALIUNY, «XpPaHEHHE
uHbopMaLuny, «repeaada HHGopMaun»

[TpuBOIUTH PUMEPHI COBPEMEHHBIX YCTPONCTB XpaHEHUS U Mepeaadn

I/IH(I)OpMaI_II/II/I, CpaBHHUBATb UX KOJIMUYCCTBCHHLIC XapPAKTCPHUCTUKU

[TorydyaTe W HCHONB30BaTh MHPOPMAIMIO O XapaKTEPHCTHUKAX
NEPCOHAIBHOIO KOMIIbIOTEPA M €r0 OCHOBHBIX 3JIeMEHTax (Ipoleccop,
orepaTHUBHAs TMaMsTh, JOJITOBPEMEHHAas IMaMsATh, YCTPOICTBa BBOJA-

BBIBOJIA)

CoOTHOCHUTH XapaKTCPUCTUKU KOMIIBKOTEPA € 3aa4aMu, pClIaCMbIMU C

€ro NoOMoIbIO

OpueHTUPOBaThCS B HUEPAPXUUYECKON CTPYKType (HalJoBOM CHCTEMBI
(3anmchIBaTh MOMHOE UM (aiina (kaTaiora), myTh K ¢ainy (karaiory)
M0 HMEIIIEMYyCsl ONUCaHUI0 (HalIOBOM CTPYKTYpbl HEKOTOPOTO

UH(POPMALIMOHHOTO HOCUTEIIS)

Pabortate c ¢ailnoBoif CHUCTEMOI NEpPCOHAIBHOTO KOMIIBIOTEPA C
UCIIOJIb30BaHUEM rpaduueckoro uHTepdeiica: co3iaBath (KOMUPOBATH,
nepeMeInaTh, MeperMeHOBbIBaTh, YIAIATh U apXUBUPOBATh (ailiiel U

KaTaJjoru, UCI0JIb30BaTh aHTUBUPYCHYIO MPOTrpamMmy)

Uckate uHpopmauuio B MHTepHeTe (B TOM 4YHCIE MO KIIOYEBBIM
CJIOBaM, MO H300pa)KE€HHIO0), KPUTHMYECKHM OTHOCUTBCS K HailieHHOU
uHbOpMallMK, OCO3HABaTh OINACHOCTb JUISl JIMYHOCTH M 00IIecTBa
pacrpocTpaHeHHs BpPEAOHOCHOW uWHpOpMalnuMu, B TOM  YHCIE

OKCTPEMHUCTCKOT'O U TCPPOPHUCTUICCKOI'0 XapaKTepa



1.8
1.9

1.10

1.11

2.1

2.2

2.3

3.1

8 KJIACC

Kon
NpoBepsieMoOro
pe3yJjbTarTa

1

11

1.2

[ToHuMaTh CTPYKTYpY aipecoB BeO-pecypcoB
Hcrnonb30BaTh COBPEMEHHbBIC CEPBHUCHI HHTEPHET-KOMMYHHKAIHN

Cobmtonate TpeOoBaHMsA 0O€30MaCHOM SKCIUTyaTallud TEXHUYECKUX
cpenacTB  HMHOOPMAIMOHHBIX ¥ KOMMYHHMKAIIMOHHBIX TEXHOJOTHH,
COOJTIOIaTh CETEBOW ITHKET, 0a30BbIe HOPMBI HH(POPMALIMOHHOMN 3TUKU
U TIpaBa TpU paboTe C MPHIOKEHUSIMH Ha JIFOOBIX YCTPOWCTBaX W B
WutepHere, BIOUpaTh O€30M1aCHbIE CTPATEIUU NOBEJCHUS B CETU
[IpumensaTsr MeTOIBl MPOMUIAKTUKH HETaTUBHOTO BIMSHUS CPEICTB
UH(POPMALIMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJIOTHMI Ha 30pPOBbHE
H0JTb30BaTEIS

ITo Teme «TeopeTnueckue OCHOBBI HHPOPMATHKI

KomupoBate M JekoanpoBaTh COOOIIEHHS MO 3aJaHHBIM IIPAaBUIIAM,
JIEMOHCTPUPOBATh NMOHMMAHHE OCHOBHBIX HPUHIUIIOB KOJWPOBAHHUS
H(OPMAIMU Pa3IMYHON IPUPOIBI (TEKCTOBOM, rpadMIecKou, ayHo-)
CpaBHHMBaTh JUIMHBI ~COOOIICHWI, 3allMCAHHBIX B  Pa3JIMYHBIX
andaBuTax, onepUpoBaTh €IMHUIIAMU HU3MEPEHUs MH()OPMAIMOHHOTO
00BEMA U CKOPOCTH Tepejaun JaHHbIX

OneHnBaTh W CpaBHUBATh pa3Mepbl TEKCTOBBIX, TIpadUIECKUX,
3BYKOBBIX (paiijioB u BHI€0(aiiaoB

I[To Teme «MHOpMaITMOHHBIE TEXHOIOT UM

[lpencTaBnsaTe  pe3yabTaThl  CBOGH  NEATEIBHOCTH B BHIC
CTPYKTYPHPOBAHHBIX WILTIOCTPUPOBAHHBIX JTOKYMEHTOB,

MYJIbTUMEAUNHBIX MPEe3CHTAIIUN

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHMs

ITo Teme «TeopeTnueckne OCHOBBI HH(OPMATHKIDY

[losicHAT, Ha mnpuUMepax pas3Iuyus MEXKAYy IO3ULUOHHBIMU U
HETIO3UIIMOHHBIMU CUCTEMAaMH CUUCIIEHUS

3anucelBaTh U CpaBHUBATH Lenble yucna oT 0 no 1024 B pas3nuuHbIX

MO3MIIMOHHBIX CHUCTEMax cuuciaeHus (¢ ocHoBaHusmMu 2, 8, 16),



1.3

14

2.1

2.2

2.3

2.4

2.5

2.6

2.7

9 KIIACCA

BBITOJIHATH apU(PMETUIECKHE OTIEpaLlUU HaJl HUMU

PaCKprBaTb CMBICJI MOHSITHH «BBICKA3bIBAHUC), «(JIOIr'M4cCKasi

onepanusa», «JIOrH4€CKOC BLIPAKCHHUCH

3anuChIBaTh JJOTHYSCKHE BBIPpAXKCHUA C UCIIOJIB30BAHUCM JU3BIOHKIIHNHU,
KOHBIOHKIIUKM W OTpULAHHA, OIPCACIATh HCTHHHOCTH JIOTUYCCKHUX
BBIp&)KGHHfI, €CJIM U3BCCTHBI 3HAYCHUA WCTUHHOCTHU BXOJAIIHMX B HETO
NEPpCMCHHBIX, CTPOUTH Ta6J'H/ILU>I HUCTUHHOCTH [OJId JIOTHYCCKHX

BBIPAKECHUN
[To TemMe «ANTrOpUTMBI U IPOTPAMMHUPOBAHUE

PackppiBaTh ~ CMBICH  TOHSTHH  «HUCHOJHUTEIbY,  «AJITOPUTM,
«mporpamMmay, IOHHMas pPa3HUIy MEXKIy YIOTpeOJIeHHeM STUX

TEPMUHOB B OOBIICHHOH peur U B HH(OpPMATHKE

OnuceIBaTh AJIIOPUTM PCHICHHUA 3aJa4dd pPa3sIMdYHbIMU CHOCOGaMI/I, B

TOM 4YHUCJIC B BUAC 0J10K-CXEMBI

COCTaBJ'ISITI), BBIIIOJHATG BPYYHYIO WM Ha KOMIIBIOTECPE HECIOXKHBIC
AJITOPUTMBI C UCIIOJIb30BAHUEM BETBJIICHUM U LUKIIOB AJid YHIpPaBJICHUA

HUCIIOJHUTCIIIMU

HUcnonn30BaTh KOHCTAaHTBI H NEPEMCHHBIC  PA3JIMYHBIX  THUIIOB
(LII/ICJ'IOBBIX, JJOTUYCCKHX, CI/IMBOJ'IBHI:IX), a TaKiXKe coAcpiKalue HX

BBIPAJKEHMSI, HCIIOJIB30BATh OIIEPaTOp IPUCBANBAHMS

Hcnonb3oBathk mpu pa3pabOTKe MpOrpaMM JIOTUYECKUE 3HAYCHHUS,

OIICpalrH U BbIPAXXCHHA C HUMU

AHaJ'II/ISI/IpOBaTL NpCAIOKCHHBIC aJITOPUTMbBI, B TOM YUCJIC OIIPCACIIATD,
KakKuC pe3yJIbTaTbl BO3MOXHLBI IPHU 3aJTaHHOM MHOXKCECTBC HCXOOHBIX

3HAYECHUH

Co3maBaTh W OTJIAXHBATH TNPOTPAaMMbI Ha OJHOM U3 S3BIKOB
nporpammupoBanus (Python, C++, IMackans, Java, C#, llkosnbHbrii
AnroputMudecknii  SI3BIK), peanu3yroNIfe HECIOXKHbBIE aITOPHUTMBI
00pabOTKM YHCIOBBIX JaHHBIX C HWCIOJB30BAHUEM IMKIOB U
BETBJICHUH, B TOM YHCJIE PEANTN3YIONINE MPOBEPKY ACTHUMOCTH OJTHOTO
IIEJIOT0 YuClia Ha APYroe, MPOBEPKY HATypaJIbHOTO YUCIIa HA IIPOCTOTY,

BBIACICHUA I_II/I(bp N3 HATYPAJIbHOI'O YHUCJIa



Kon
NpoBepsieMOro
pe3yJjbTarTa

1

11

1.2

1.3

14

2.1

2.2

3.1

3.2

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHMs

ITo Teme «IludpoBas rpaMOTHOCTH»

Hcnonp30BaTh COBpEMEHHBIE HWHTEPHET-CEPBUCHI (B TOM 4HCIIE
KOMMYHHUKAIIMOHHBIE ~CEPBUCHI, O00JauHble XPAHWIMIIA JAHHBIX,
OHJIAMH-TIPOTpaMMBbl (TEKCTOBBIE U TpaduyecKre penaKkTophl, CpPEeabl

pa3paboTKH) B y4eOHOM M TTOBCETHEBHOM JIEATEILHOCTH

[IpuBoguT,  TPUMEpPHI  HUCIOJB30BAHUA  TeOMH(GOPMAITMOHHBIX
CEPBHCOB, CEPBUCOB TOCYJAapCTBEHHBIX YCIyr, 00pa30BaTeIbHBIX

cepBucoB MHTepHETa B y4eOHOM M TTOBCETHEBHOM IEATEILHOCTH

Hcnonp30BaTh pa3nuyHbIE CpPEACTBA 3alIUTHl OT BPEIOHOCHOTO
MPOrPaMMHOTO 00ECIIEUEHHS, 3aLUIIATh IEPCOHATBHYI0 HH()OPMAIIHIO
OT  HECAHKIIMOHUPOBAHHOTO  JOCTYyIAa H  €ro  TOCJICACTBHMA
(pasrnamieHusi, MOAMEHBI, YTpaThl JaHHBIX) C YYETOM OCHOBHBIX
TEXHOJIOTHYECKHX M COIMAIBHO-TICHXOJIOTHYCCKUX  ACICKTOB
WCTONb30BaHUs ceTH HMHTepHeT (ceTeBass aHOHUMHOCTb, IH(PPOBOI
cliell, AyTeHTHYHOCTh CYOBEKTOB W  pPECypcoOB,  OIACHOCTb
BPEIOHOCHOTO KO/1a)

Pacnio3HaBaTh TOMBITKM M OPEAYNPEXkKAaTh BOBJICYCHHE CceOsl U
OKPYXAIOIMMX B JCCTPYKTHUBHBICE W KPUMHUHAIbHBIC (DOPMBI CETEBOM
AKTHUBHOCTH (B TOM YHCJIe KHOSpOYIJIITUHT, (PUIITHHT)

ITo Teme «TeopeTnueckne OCHOBBI HH(G)OPMATHKID

PackpplBaTh ~ CMBICI  TIOHATHH  «MOJEJIB», «MOJEIUPOBAHUECY,
OTpENACNATh BUIBI MOJENCH, OICHUBATh aJICKBAaTHOCTh MOJIEIH
MOJICITUPYEMOMY OOBEKTY H LEJSIM MOJICITUPOBAHUS

Hcmonb30Bath rpadsl U AepeBbsl UISI MOJISTHPOBAHUS CUCTEM CETEBOM
Y UEPAPXUUYECKOMN CTPYKTYPHI, HAXOAUTh KpaTYalIIniil myTh B Tpade
[To TeMe «ANTOPUTMBI ¥ IPOTPAMMHUPOBAHUEY

Pa30OuBaTh 3aaun Ha MOJ3aa4, COCTABIISTh, BHITOIHATh BPYYHYIO U
Ha KOMIIBIOTEPE HECJIOXHBIE aJITOPUTMBI C  HCIIOJIB30BAHHEM
BETBJICHUH, IIMKIIOB U BCIIOMOTATEILHBIX AJITOPUTMOB JIJISl YIIPABJICHUS

HUCIIOJIHUTCIIAMHA

CocTaBnaTh M OTJAXHUBaThb NPOTPaMMbl, pPEATU3YIOLINE THUIIOBBIE



4.1

4.2

4.3

4.4

QITOPUTMBI ~ O0Opa0OTKM  YMCIOBBIX  MOCJENOBATEIBHOCTEH MU
OJTHOMEPHBIX YHCIOBBIX MAacCHBOB (ITOMCK MaKCHMyMOB, MHHUMYMOB,
CYMMbI HJIM KOJIMYECTBA 3JICMCHTOB C 3aJaHHBIMU CBOfICTBaMI/I) Ha
OJHOM M3 s3bIKOB TporpammupoBanus (Python, C++, Ilackans, Java,

C#, llIkonpHbIN ANTOPUTMUYECKUN SI3BIK)
ITo Teme «MHpOpPMALIMOHHBIE TEXHOIOT M

BreiOupates cmoco0 TmpeacTaBIeHUS JaHHBIX B COOTBETCTBHH C
TOCTaBJICHHOMN 3amaveil (TaOnuIbl, CXeMbl, TpauKu, AUArpaMMBbI) C
WCIIONBb30BAHUEM  COOTBETCTBYIOIIMX  IMPOTPAMMHBIX  CPEJCTB

00paboTKH JaHHBIX

Hcnonp30BaTe 3IEKTPOHHBIE TAaOMUIBI Ui 00paOOTKM, aHamu3a M
BU3YaIM3allMM YHCJIOBBIX JAHHBIX, B TOM WYHCIE C BBIACICHUEM
IUana3oHa TaONMIbl W YNOPSAJOYMBAHUEM (COPTHUPOBKOM) €ro

3JICMCHTOB

Co3nmaBaTh M MPUMEHATH B JIEKTPOHHBIX TAOMUIAX (OPMYIBI UIs
pacuéToB C HCIOJIB30BAaHHEM BCTPOCHHBIX apu(METHUECKUX (YHKIIMN
(cyMmMupoBaHME ¥ TOACYET 3HAYEHHH, OTBEYAIOMIMX 33JlaHHOMY
YCIOBHUIO, cpeqHee apu(pMETHUecKoe, IOMCK MaKCHUMAaJIbHOIO U
MHHUMAJILHOTO 3HAY€HHMs), a0COIIOTHON, OTHOCUTEIBHON, CMEIIaHHON
azpecaruu

Hcnonp3oBaTe  3JMEKTPOHHBIE  TAaOMUIBI Ui YHUCIEHHOTO

MOJCIMPOBAHUSA B ITPOCTHIX 3aJavdax U3 Pa3HBIX NPCIAMCTHBIX obOnacrei



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

7 KIIACC

Kon

1.1

1.2

1.3

1.4

1.5

1.6

1.7

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Hudposast rpaMOTHOCTH

Kommnbrorep — yHMBEpCcalbHOE BBIUMCIUTEIHHOE YCTPOMCTBO, paboTaromiee o
nporpamMme. THUIIBI KOMIIBIOTEPOB: MEPCOHAIBHBIE KOMIIBIOTEPBI, BCTPOCHHBIE
KOMITBIOTEPHI,  CYNMEPKOMIbIOTEphl.  MoOuIbHBIE  yCTpoicTBa.  TexHmKa

0e30IMaCHOCTH U IpaBHJIa pa60TH Ha KOMIIBOTCPEC

OcHoBHbIE KOMIIOHEHTHI KOMIIbIOTEpa W UX Ha3HaueHue. [Iponeccop.
OnepaTuBHass U JOJTOBpPEMEHHasi MaMsThb. YCTPOWCTBA BBOJIa W BBIBOJA.
CeHCOpHBII BBOJ, JaTYUKH MOOWIIBHBIX YCTPONCTB, CpPEACTBA OMOMETPUUYECKOI

ayTeHTU(UKAIINH

Hctopus pa3BuTHS KOMIIBIOTEPOB M NporpamMMHoro odecrneuyenus. [lokonenus
KOMIBIOTEpOB.  COBpPEMEHHBIE  TEHICHUMHM  PA3BUTUSA  KOMIIBIOTEPOB.
Cynepkomnbrotepsl. Ilapamienshble Beuncienus. IlepcoHanbHbIl KOMIIBIOTED.
[Iponeccop ¥ ero XxapakTepUCTHKH (TakToBash 4acToTa, pa3psIHOCTB).
OneparuBHasg naMath. JloaroBpeMeHHasi namsTh. Y CTpOHCTBA BBOJAa M BBIBOJA.
OO0BEM XpaHUMBIX JaHHBIX (ONEpaTUBHAs MAMATh KOMIbIOTEpA, )KECTKUM TUCK U
TBEPAOTEJIbHBII HAKOIUTENb, IOCTOSHHAas MaMATh CMapT(oHa) U CKOPOCTh

A0CTyIa IJIA pa3JIMYHbIX BUIOB HOCHUTENEH

[Iporpammuoe  obecrnieueHue  KommbioTepa. IlpukiagHoe  mporpaMMHOe
o0ecrieueHue. CucremHoe IIPOrPaMMHOE obecrieueHue. Cucremsl
nporpamMmMupoBanus. [IpaBoBast oxpaHa mporpaMM U AaHHbIX. becrnaTHble u
ycloBHO-0OecmiaTHbIe porpammbl. CBOOOJHOE MporpaMMHOE oOecredeHre
Qaiinel 1 nanku (katanoru). Tumbl Qaitno. CoiicTBa (aiinoB. XapaKkTepHbIE
pa3Mepsl (ailioB pa3iMyYHBIX TUIOB (CTpaHUIA TEKCTa, JIEKTPOHHAs KHUTA,
¢dororpadus, 3anMCch NECHU, BUACOKIIHUII, TOJIHOMETPAXKHBIN PHUIIBEM)

[Mpunuunsl nmoctpoeHus ¢aitnoBeix cucrem. llonmHoe ums ¢aiina (mankw,
karasora). [IyTs k ¢ailny (mamnke, karaiaory)

@aiinoBelii MeHemkep. Pabora ¢ daiinamu n mankamu (KaTajaoramu): CO3JaHHe,

KOIIMPOBAHUEC, MCPEMCIICHUC, TNICPCHUMCHOBAHUEC W YIAJICHHUC (baﬁHOB Hn ITaIlOK



1.8

1.9

1.10

1.11

1.12

2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

(xaranoros). [Touck ¢aiioB cpecTBaMU ONEPalMOHHON CUCTEMBI
ApxuBanus naHHbIX. Vcrionb30BaHue MPOrpaMM-apXuBaTOpOB

KomnbroTepHble BUPYCHI M IpyTrue BPEIOHOCHBIE Mporpammsl. [Iporpammsl s

3aILUTHI OT BUPYCOB

OO0benuHEeHNE KOMITBIOTEPOB B ceTh. CeTh UHTepHET. BeO-cTpanuiia, BeO-caiT.
Crpykrypa anpecoB BeO-pecypcoB. bpaysep. IlouckoBeie cucremsl. Ilouck
nH(poOpMallMM TO KIIOYEBBIM CJIOBaM U 1O Hu300paxeHuto. JlocToBepHOCTH

uHbopMaluy, noxydeHHoi u3 Muarepuera
CoBpeMeHHbIE CEepBUCH HHTEPHET-KOMMYHHUKAIUI

CereBoil 3THKET, 6a30BbIe HOPMBI MH(POPMAIIMOHHOM 3TUKH U IpaBa Mpu padoTe

B ceTu MHTepHeT. CtpaTteruu 6e3omnacHoro noseaeHus B MIurepHere
Teoperuueckue 0OCHOBBI HH(OPMATHKH

Wndopmanus — 0JHO U3 OCHOBHBIX MOHATHI COBpeMeHHOM Hayku. MHpopmanus
KaK CBEJICHUS, MPEeJHAa3HAUCHHBIE JJIi BOCIPUATHS YEIOBEKOM, U MHPOpMAIUs

KakK JaHHBIC, KOTOPBIC MOTYT OBITh O6pa60TaHBI aBTOMaTHSHpOBaHHOﬁ CHCTEMOM

JIMCKpETHOCTh JaHHBIX. BO3MOXXHOCTH ONHMCAHUS HENPEPHIBHBIX OOBEKTOB U
MIPOLIECCOB C MOMOUIbIO AUCKPETHBIX JaHHbIX. MHpopManmoHHble mnpouecchl —

IPpOLECCChI, CBA3aHHBIC C XPaHCHUCM, Hp606paSOBaHI/IeM u nepeﬂaqeﬁ JaHHBIX

CumBon. Andasur. MomHocTh andasuta. PaznHooOpasue s3bIKOB U aja(aBUTOB.
EctrectBennble U (opMaibHBIC SI3BIKH. AJI(PABUT TEKCTOB HA PYCCKOM SI3BIKE.
JlBonunbiil andaBut. Koim4ecTBO BCEBOZMOXKHBIX CIIOB (KOIOBBIX KOMOWHAIIWIA)
(¢ukcupoBaHHON MHBI B ABoWdHOM aindaBute. [IpeoOpazoBanme TH0O0TO
angasuTa K ABOMYHOMY. KONM4ecTBO pa3iMuHbIX CIIOB (PUKCHPOBAHHOM JJTMHBI B

andaBuTe onpeaenEéHHON MOIITHOCTH

KoaupoBanue cMMBOIIOB 0JTHOTO a(paBUTA ¢ TIOMOIIBIO KOJIOBBIX CIIOB B APYTOM
andasuTe, KOAOBas TaOJIUIIA, TEKOJUPOBAHUE

JBonunblii koxa. IlpencraBieHue [aHHBIX B KOMIIBIOTEpE KaK TEKCTOB B
JBOMYHOM ali(haBUTe

NudopmannonHbiii 00b€M JaHHBIX. BUT — MUHMManbHAs €IUHUIA KOJTHMYECTBA
nH(popMaluy — TBOMYHBIN pa3psa. baiit, kuino6aiiT, MerabaiT, rurabaiT
CkopocTh Tepenaud JaHHBIX. EJWHHUIBI  CKOPOCTH Tepeaadydl  JIaHHBIX.
Hckaxxenue nHpoOpMaIum npu nepeaayde

KoaupoBanue texcroB. PaBHoMmepHbIi koa. HepaBHOoMmepHbIl koa. KoaupoBka

ASCIIl. Bocemubutasie xomupoBku. Ilonstne o xomupoBkax UNICODE.
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JlekoqupoBaHue  COOOWIEHWH C  HCIOJNB30BAaHUEM  pPAaBHOMEPHOTO U

HepaBHOMEpHOTO Kozaa. HpopManroHHbIl 00BEM TEKCTa

OOmee mnpexncraBieHUE O LHUPPOBOM NPEACTABICHUU ayAMOBU3YaJIbHBIX U
JIpYTHX HENpephIBHBIX AaHHBIX. KoampoBanme mnBeta. l[BeToBRIE MOmENH.

Monens RGB. I'nyOuna konuposanus. [lanurpa

PactpoBoe u BekTOopHOE mpeicTaBieHue uzoopaxkenuil. Ilukcens. Orenka
uHpOpMAlMOHHOTO  00BEMa  rpaduuyecKkux  JaHHBIX  JJIsI  PacTPOBOTO

M300paKeHUS

KonupoBanue 3Byka. PaspsanHocTs M yactora auckperuszauuu. KomamdecTsBo
KaHajaoB 3anucu. OILICHKa KOJMYECTBEHHBIX I1apaMETPOB, CBA3aHHBIX C

MPEICTaBICHUEM M XpaHECHHEM 3BYKOBBIX (DailIoB
WNudopmannoHHble TEXHOIOTHH

TexcToBbIe JOKYMEHTHI M MX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHHIla, ad3all, CTpoKa,

CJIOBO, CHMBOJ)

TexkcToBbI mpoueccop — HHCTPYMEHT CO3/JaHMs, pEJAKTHPOBAHUA U

¢dopmatupoBanus TekctoB. [IpaBuna Habopa TekcTa

PenaktupoBanue Ttekcta. CBolictBa cumBoioB. pudrt. Tumsr mpudton
(pyOnenble, c 3aceukamu, MoOHOIIMpHHHBIE). [lomyXkupHOe U KypCUBHOE
Hauepranue. CBoiicTBa ab3aleB: TpaHUIbl, a03alHBIA OTCTYH, MHTEpBal,

BbIpaBHUBaHKE. CTHIIEBOE (pOpMATUPOBAHUE

CrpykTypupoBaHue HMH(POPMALUMU C [OMOINBIO CHOUCKOB W TaOJMII.

MHOFO)/pOBHeBHe CIIMCKH. Z[O68.BJ'I€HI/IG Ta6J'II/II_I B TCKCTOBBIC TOKYMCHTBI

BceraBka m3o0pakeHHiI B TEKCTOBblE JOKyMEeHTHl. OOTekaHue H300pa>keHuit

TEeKCTOM. BKJTIoueHne B TEKCTOBBIN JOKYMEHT Auarpamm u Gopmy

[TapameTpel cTpaHuubl, Hymepauusi crpaHull. JloOaBieHHe B JOKYMEHT

KOJIOHTUTYJIOB, CCBIJIOK

[IpoBepka mnpaBomnucanus. PacctaHoBka mnepeHOCOB. I'0J0COBOM BBOJ TEKCTA.
OnTHueckoe pacrno3zHaBaHue Tekcra. KommbroTepHslil nepesoa. McnonszoBanue

cepBucOB ceTu MuTepHeT st 00paboTKu TeKCTa

3HaKOMCTBO ¢  rpaduueckuMu  peAakTopamMu. PacTpoBble  pUCYHKH.
Hcnonb3oBanue rpaduyeckux NpUMHTHBOB

Onepanu pelakTUpOBaHUsA TpadUuecKuX OOBEKTOB, B TOM YHCIE IM(POBBIX
dotorpadmii: M3MEeHeHHEe pazMepa, oOpe3Ka, IMOBOPOT, OTPaXKEHHe, paboTa C

o0acTIMu (BBII[CJ'IGHI/IG, KOIMUPOBAHUEC, 3aJIMBKa I_IBeTOM), KOppCKOus IBCTA,
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2.1

SIPKOCTH U KOHTPACTHOCTH

Bekropnas rpaduxa. Co3gaHue BEKTOPHBIX PUCYHKOB  BCTPOECHHBIMU
CPEJICTBAMU TEKCTOBOTO IpOLIECCOpa WM JAPYTUX HporpamMMm (MPHIIOKEHUH).

Jlo6aBreHre BEKTOPHBIX PUCYHKOB B JOKYMEHTHI

[ToaroroBka MynpTUMeNUUHBIX mpe3eHTanuil. Criaiin. JloGaBieHuwe Ha craif

TeKCTa 1 n300paxeHuit. Pabora ¢ HECKOJIBKUMU ClaiiaMu

JloGaBiieHne Ha claij] ayIMOBU3YaJbHBIX TaHHBIX. AHUMAIHS. | UIIepCChUIKN

IIpoBepsieMblii 3JIeMEHT COIePKAHUS
Teopernueckrie 0CHOBBI HHGOPMATHKU
Hemno3unuronHpie U MO3UIIMOHHBIE CUCTEMBI cunciienus. Andasut. OCHOBaHUE.
Pa3zBépuytas ¢opma 3ammcu yucna. [lepeBoq B JECATHUHYIO CHUCTEMY YHCEIl,

3allMCAHHBIX B IPYTUX CUCTEMAX CUUCIICHUS
PumMmckag cuctemMa cumcieHus

JBonunas cuctema cuucienus. [lepeBon nenbix urcen B npeaenax ot 0 go 1024
B JIBOMYHYIO CHCTEMY cUuCieHus. Bocemepuynas cucrema cuucienus. [lepeBon
qrcell U3 BOCBMEPHYHOW CHUCTEMBI B JIBOMYHYIO U JCCSITHUYHYIO CHUCTEMBI U
obparno. IllectHamumarepuunasi cucreMa cumcieHus. IlepeBox uucen u3
[ICCTHAIIATCPUIHON CHUCTEMBI B JIBOWYHYIO, BOCBMEPHYHYIO U JECATHYHYIO

CHUCTCMBI U O6paTHO
ApHQ)MeTI/I‘ICCKI/IC OIICpalyvu B ,I[BOH‘IHOfI CHUCTCMC CUHMCIICHUA

Jlormueckne  BBICKa3bIBaHWsA.  Jlormdeckwme  3HAUYEeHWsS  BBICKA3LIBAaHHWH.
DJIEMEHTAapHbIE M COCTaBHbIE BBICKA3bIBaHUS. JlOrMueckue ornepanuu: «u»
(KOHBIOHKIIHS, JIOTUYECKOE YMHOXKEHHE), «WIH» (IU3BIOHKINS, JIOTHUYECKOE
CIIOXKEHHE), «HE» (JIoThdeckoe oTpullanue). [[puopuTeT TOrMuecKkux onepamuu.
OrnpenienieHre  WCTUHHOCTH COCTABHOTO  BBICKA3bIBAaHUS TIPH  HM3BECTHBIX

SHAYCHUAX HCTUHHOCTU BXOAAIIUX B HCTO 3JICMCHTAPHBIX BBICKa3bIBaHUI

Jlornueckue BBIPpAKCHUL. HpaBI/IJ'Ia 3aIlliuCH JIOTHUYCCKUX BBIpa)KeHI/If/'I. HOCTpOCHI/IC

TaOJIMI] UCTUHHOCTH JIOTUYECKUX BBIPAKEHUI
Jlormueckue 31€MEeHTHI. 3HAKOMCTBO C JIOTHYECKHMU OCHOBaMHU KOMIIBIOTEPA
ANTOpPUTMBI U IPOTPAMMMPOBAHHE

[lonsitne anroputma. McnomHuTenu anropuTMoB. AJNTOpUTM Kak IUIaH
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YHpaBJCHUA UCTIOJITHUTCIICM

CgoiicTBa anropurMa. CrnocoObl 3aluCcH aaropuTMa (CJIOBECHBIH, B BUae OJOK-

CXEMBI, IporpamMmma)

AnropuTMUYECKHE KOHCTPYKIMH. KOHCTpyKiusi «cinemnoBanue». JIMHEHHBIN
anroput™M. OrpaHM4eHHOCTb  JIMHEHWHBIX  AJITOPUTMOB:  HEBO3MOXHOCTh
MPEYCMOTPETH 3aBUCUMOCTD MOCJIEIOBATEIIbHOCTH BBINOJHAEMBbIX IEHUCTBHI OT

HCXOOHBIX JaHHBIX

KOHCTPYKHI/IH «BCTBJICHHUEC» . IIOJIHAsA M HCIIOJIHaA (bOpMBI. Bremonuenue u
HCBBITIOJIHCHUC YCJIOBUSA (I/ICTI/IHHOCTL H JJOXKHOCTb BBICKa3BIBaHI/ISI). HpOCTLIe u

COCTAaBHBIC YCIIOBUA

KOHCTp}IKI_II/IH (IIOBTOPCHHUEC». HHKJBI C 3aJaHHBIM YHCIIOM HOBTOpeHHﬁ, C

YCJIOBUECM BBIINIOJIHCHUS, C nepeMeHHoﬁ HKJIa

Pazpabotka mns (opmManbHOTO MCHOTHUTENS ajirOpUTMa, MPHBOJAIICTO K
TpeOyeMoMy pe3yibTaTy NIpU KOHKPETHBIX MCXOJHBIX JaHHBIX. Pa3zpaboTka
HECJIO)KHBIX ~aJTOPUTMOB C UCIIOJIb30BAHUEM IIMKJIOB M BETBJICHHM JUIs
yopasieHus: (GOpMaibHBIMU ~ HUCHOJHHUTENSMU. BBINOIHEHHE aNropUTMOB

BPYYHYIO M Ha KoMIlbloTepe. CHHTaKCHYeCKHe U JTIornueckne ommuoku. OTKa3bl

S3pik  nporpammupoBanus  (Python, C++, Java, C#, IllkonbHbIi
Anroputmuyeckuit f3pik). CucremMa nporpaMMHpOBaHUS: PEAAKTOpP TEKCTa

porpaMm, TPaAHCIATOP, OTIATIUK

HepeMeHHaﬁ: TUII, WM, 3HA4YCHHC. ]_IGJ'ILIC, BCIICCTBCHHLIC MW CHMBOJIBHBIC

NIepEMEHHbIE

Omnepatop mnpucBamBaHus. Apu(METHUECKHE BBIPAKEHUS U TOPSIIOK UX
BbrurciaeHus. Onepanuy ¢ LeabIMU YUCIaMU: HENOYUCIEHHOE JEJIEHNE, OCTaTOK

OT ACJICHUA. HpOBepKa ACIIUMOCTH OJHOT'O IEJIOTO YHCiia Ha ApYyTroc

BerBnenus. CocraBHble YCIOBHS (3allMCh JIOTMYECKMX BBIPAXKEHMM Ha
U3y4aeMOoM SI3bIKe MporpaMMHUpoBaHus). HaxoxeHne MUHUMyMa 1 MakCHUMyMa
U3 JIByX, TPEX U 4eThIpEX uucell. PeleHne KBagpaTHOTO ypaBHEHUS, UMEIOLIETO
BEIIIECTBEHHbIE KOPHU

JlnanoroBas oTiajika MPOrpaMM: MOLIArOBOE BBIMOJIHEHHUE, TPOCMOTp 3HAUEHHH
BEJIMYHH, OTJIaJOYHBIN BBIBOJI, BRIOOP TOUYKH OCTAHOBA

[{ukn ¢ ycnoBueM. Aiaroput™ EBkinaa Juist HAX0XA€HUST HaMOOJbIIEro o0Iero
JeNUTENs IBYX HATypajbHBIX yHcelsl. Pa3bueHne 3amucu HaTypalbHOIO YUCHa B

MO3UIIUOHHOM CHCTEME C OCHOBAaHUCM, MCHBIIUM WM pPaBHBIM 10, Ha
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OTJeNbHbIC U (PBI

]_[I/IKJ'I C HepCMCHHOﬁ. AJ'Il"OpI/ITMBI MMPOBEPKHU ACIMMOCTU OAHOTO LEJIOI0 YUCia

Ha JIpyroe, NpOBEPKU HATYPaJIbHOTO YKCia Ha IPOCTOTY

OOpaboTka CHUMBOJBHBIX AAaHHBIX. CHMBOJIBHBIE (CTPOKOBBIE) IME€PEMEHHBIE.
[TocumBonpHast oOpaboTka cTpok. [Toncdér 4acToThl MOSIBIEHUS CHMBOJIA B

ctpoke. Berpoennsie hyHkmum a1t 00pabOTKH CTPOK

OmnpeneneHre BO3MOXHBIX pPe3yJbTaTOB pabOThl alropuTMa IpH 3aJaHHOM
MHOXECTBE BXOJHBIX JAaHHBIX, ONpPEJEICHUE BO3MOXKHBIX BXOJHBIX JaHHBIX,

IIPUBOSIIMX K JAHHOMY pe3yJIbTaTy

IIpoBepsieMblii 31€eMEHT COAEPKAHUSA

udposasi rpaMOTHOCTH

I'mo6ansnast cerp Wutepuer. IP-aapeca yznmoB. CereBoe XpaHEHHE aHHBIX.
MeToap! HHIMBUAYAIBHOTO U KOJUIEKTUBHOTO pa3MelleHus] HOBOM nHGopMaIiy B
WNutepuere. bBonbmue paHHbIe (MHTEpHET-AAHHBIC, B YaCTHOCTH JIaHHBIC

COLIMAIIbHBIX CETEH)

[Tonsatne 006 wHpOpManUOHHOW O€30MacHOCTH. YTPO3bl HHGPOPMAIMOHHON
0e30MacHOCTH TIpH padoTe B MIOOATBLHON CETH U METOJBI IPOTUBOACUCTBHS UM.
[IpaBuna 6e3omacHoil ayTeHTH(UKAIMK. 3alUTa JUYHON MH(GOpPMALUU B CETH
HNurepner. be3onacHele  cTparerum  IoBeleHHs B cetu  VIHTepHer.
[IpenynpexxaeHre BOBIEYEHHUS B JIECTPYKTUBHBIE M KPUMHHAIBHBIE (DOPMBI

CETEBOM aKTUBHOCTH (KMOepOyJITUHT, (GUILIMHT U Ipyrue GopMbl)

Buner nestensHoct B MHTepHere. MHTEpHET-CEpBUCH: KOMMYHUKAIIMOHHBIE
CEpBHCHI (IMOYTOBAs CIyk0a, BHI€0-KOH(EPEHI-CBSI3b U JIPYTHe), CIPABOUYHbBIE
CIy OBl (KapThl, pacluCaHUs W JpPYTHE), TOHUCKOBBIE CIYXKOBI, CITyKObI
OOHOBJIGHHS TPOTPaMMHOTO obecriedeHus: W JApyrue ciyxObl. CepBHCHI
rocyJapcTBeHHbIX  ycayr. OOmaunble XpaHwiuiia JaaHHbiX.  Cpejactsa
COBMECTHOH  pa3paboTKM JOKYMeHTOB (oHmaitH-oducer). IIporpammuoe
oOecrieyeHne Kak BeO-CEpBHC: OHJIAHOBBIE TEKCTOBBIE H rpaduyeckue
PENaKTOPbI, Cpeibl Pa3pabOTKH MPOTrpaMM

TeopeTnueckne 0CHOBbI HH(POPMATHKU

Mopnens. 3agaun, pemaeMble ¢ MOMOIIbIO MojaenupoBanus. Knaccudukanuum
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2.4

2.5

2.6

2.7

3.1

3.2

Mojneneld. MartepuanbHble  (HaTypHble) W HMH(OpPMAIMOHHBIE  MOECIH.
HenpepbiBHBIE M AUCKpeTHBbIE Mojnenu. MmutanuoHHble Monenu. WUrposbie
Mozenu. OIEeHKa COOTBETCTBUS MOJICNH MOJACIHPYEMOMY OOBEKTY M LEJSIM

MOJEINPOBAHHS
Tab6munsie Mogenu. Tabnua Kak MpeacTaBICHNE OTHOLICHHUS

baspl nannbix. OTOOp B TaOdMIE CTPOK, YAOBJIETBOPSIOUIMX 3aJaHHOMY

YCIIOBHIO

I'pad. Bepmuna, pebpo, myTs. OpuEHTHpOBAaHHBIE W HEOPHUEHTHPOBAHHbBIC
rpadsl. [iimna (Bec) peOpa. Becomas matpuma rpada. [yimHa myTH MexmIy
BepiinHamu rpada. [louck ontumansHoro mytu B rpade. HauanpHas BepuinHa
(MCTOYHHMK) ¥ KOHEYHas BepmuHa (CTOK) B OpPHUEHTUPOBAHHOM Tpade.

Brranciaenue kojmmyecTsa HYTeﬁ B HAIIPaBJICHHOM AlIUKINYCCKOM rpa(be

HepeBo. Kopens, Bepmmna (y3en), quct, pedpo (ayra) aepeBa. BricoTta aepesa.
[onnepeso. Ilpumepsl wucmons3oBanusi nepeBbeB. I[lepebop BapuaHTOB C

MOMOIIIBIO IepeBa

[lonatue wmaremaTuueckod Mojenu. 3afaud, pelaeMble C  [TOMOIIBIO
MaTeMaTH4ECKOIro (KOMIIBIOTEPHOTO) MOJCIIMPOBAHUS. Otinune
MaTeMaTUYeCKOM Mojaenu OT HaTypHOM MOJEId M OT  CJIOBECHOIO

(JIuTEepaTypHOTO) ONMUCAHUS OOBEKTA

OTalbl KOMIIBIOTCPHOI'O MOACIIMPOBAHUA: IIOCTAHOBKA 3adda4d, ITOCTPOCHHUC
MaTeMaTHUIeCKOM MOJCIIN, [mporpamMmHas pcanumsanus, TCCTUPOBAHUC,
OpOBCACHUC KOMIIBIOTCPHOTO OSKCIICPUMCHTA, aHaJIUW3 C€ro pPe3yJIbTAaTOB,

YTOYHEHHE MOJEIHN
AJNTOPUTMBI U IPOrPaMMHUPOBAHKE

Pa3zbuenne 3amaun Ha moji3azadu. CoCTaBlIE€HHE AJITOPUTMOB M HPOrpaMM C
UCIIOJIb30BAaHUEM BETBJICEHUH, IUKIOB M BCIHOMOTaTENbHBIX AJITOPUTMOB IS

YHOpaBJICHUA UCIIOJHUTEIICM HUJIN APYTUMHA UCTTIOJTHUTCIAMU

Tabnmuunple BenmuuHbl (MaccuBbl). OmHOMepHBIE MaccuBbl. (CocTaBlieHHE U
OTNIaJIKa TPOrpaMM, pEaTU3yIOMIMX THUIOBBIE  aJTOPUTMBI  O0OPaOOTKHU
OJIHOMEPHBIX UYHCJIOBBIX MACCHBOB, HAa OJHOM M3 SI3bIKOB MPOTPAMMHPOBAHUS
(Python, C++, Ilackams, Java, C#, IllkonbHbIH AnropurMudeckuii SI3bIK):
3ar0JIHEHWE YHCJIOBOIO MAcCHBAa CIIyYaHBIMM YHCIAMH, B COOTBETCTBUU C
dbopMynoit wiK myTéM BBOJA YMCENl, HAXOXKJIEHUE CYMMbI JIEMEHTOB MAacCHUBa,
JIMHEWHBIN MTOMCK 3aJITaHHOT0 3HAUEHHS B MacCHBE, ITOJICUET DJIIEMEHTOB MAacCHBa,

YAOBJIIECTBOPAOIINUX 3alaHHOMY  YCJIOBHIO, HaxXOXIACHHUC MHWHHUMAJIBHOI'O
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3.4

4.1

4.2

4.3

4.4

(MakcuMmanbHOrO0) 31eMeHTa MaccuBa. CopTupoBKa MaccuBa

06pa60TKa INOTOKa JAHHBIX: BBbIUHUCICHUC KOJIHNYECTBA, CYMMBbI, CPCIAHETO
apmpMeTqucxoro, MHUHHUMAQJIBHOI'O W MAaKCUMAJIbHOI'O 3HA4YCHHUA OJJICMCHTOB

IMMOCJICAOBATCIIBHOCTH, YAOBJIICTBOPAOIIUX 3aJaHHOMY YCJIIOBUIO

VYnpanenue. Curnan. O6patHas cBsi3b. [lomyueHue cUrHajioB OT IM(PPOBBIX
NAaTYUKOB (KacaHMs, pacCTOSIHMs, CBeTa, 3Byka H Jpyroro). Ilpumepst
UCIOJb30BAHUS NPUHIMNA OOpaTHOM CBA3M B CHUCTEMax YIpaBJICHHS
TEXHUYECKUMHU YCTPOWCTBaMU, B TOM 4HciIe B pobdoToTexHuke. I[Ipumepst
POOOTH3UPOBAHHBIX CUCTEM (CUCTEMA YIPABJICHUS JBH)KEHUEM B TPAHCHIOPTHOM
CHUCTEME, CBApO4YHAs JIMHMS aBTO3aBOJA, ABTOMATHU3MPOBAHHOE YIIPABJICHHUE
OTOIUIEHHEM JIOMa, AaBTOHOMHAsl CHUCTEMa YIIPaBICHHUA TPAHCIOPTHBIM

CPEJICTBOM U JPYTHUE CUCTEMBI)
NudopmanoHHbIe TEXHOIOTUN

[lonatue 00 FMEKTPOHHBIX TAaOMUIAX. THIBI TaHHBIX B SYEHKAaX SJICKTPOHHOM
Tabauubl. PegaktupoBanue u popmatupoBanue tabnul. BerpoeHHusle GyHKIuu
JUI TIOMCKAa MaKCHMyMa, MUHUMYMA, CyMMbI U CPEIHEro apu(pMeTHdecKoro.
CoptupoBka HaHHBIX B BbIIEICHHOM auanasoHe. IloctpoeHme nuarpamm
(rucrorpamma, KpyroBas AuarpamMma, Toue€dyHas auarpaMma). BpiOop Tuna

JuarpaMmbl

[Ipeo6pazoBanue popmyn npu kKomupoBaHud. OTHOCUTENbHAS, aOCOMIOTHAS U

CMCHIaHHAag aapecalus

YcoBHBIE BBIUMCICHHS B 3JEKTPOHHBIX Tabmunax. CyMMUpOBaHUE U MOACUET
3HAYECHHM, OTBEYAIOIINX 3aJaHHOMY yclioBur. OO0paboTka OOJBITNX HAOOPOB

JaHHBIX. UHCIEHHOE MOZICIIMPOBAHUC B SJICKTPOHHBIX Ta6J'II/II_IaX

Pone nH(MOPMAIIMOHHBIX TEXHOJOTMHA B Pa3sBUTHHM 3KOHOMUKH MHpa, CTPaHBI,
pernona. OTkpbIThle oOpa3oBaTenbHble pecypchl. Ilpodeccuu, cBsizaHHbBIE C
uHpopMaTUKOH W  HMHOOPMAIMOHHBIMH  TEXHOJIOTHUSIMH:  BeO-Iu3aiiHep,
MPOrpaMMHUCT,  pa3pabOTUMK  MOOWJIBHBIX  NPUJIOKEHUH, TECTUPOBIIUK,
aApPXUTEKTOp IMPOrPaMMHOI0 OOecreueHHs], CIEIHUaTUCT M0 aHaIu3y JaHHBIX,

CHUCTEMHBIN aJIMUHUCTPATOP



IHPOBEPAEMBIE HA OI'D I1O UHO®OPMATHUKE TPEBOBAHHUA K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBbI OCHOBHOT'O OBIIEI'O OBPA3OBAHUA

Kox

NpoBePSIeMOro
TpeOoBaHUS

1
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1.2

2.1

2.2

2.3

2.4

2.5

IIpoBepsiemble TpeGOBaHHUS K NPeIMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI 0CBOEHHSI OCHOBHOII 00pa3oBaTe/ibLHOI
NPOrpaMMbl OCHOBHOTI0 0011ero odpa3oBanus Ha ocHoBe PI'OC

3HaTh (HOHUMATh)

Brnanenwe OCHOBHBIMH  TMOHSATUSMU: HHpOpMAIus, Iepeaaya,
XpaHeHHe U 00paboTKa MHPOPMAIIMH, AITOPUTM, MOJIEh, ITU(POBOI
NPOAYKT W WX WCIHOJIb30BAaHUE Ui pEHICHHsS Y4YeOHBIX U

IMPAKTUYCCKUX 3aaa4d

BJ'IaI[eHI/Ie IOHATHUAMMU: BBICKAa3bIBAHUEC, JIOTHYECKas oOIcpanusd,

JIOTUYECKOE BBIPAKECHHE
YmMmern

YMenue ONeprupoBaTh CAWHUIAMU U3MCPCHUA HH(bOpMaLII/IOHHOFO

00BEMaA U CKOPOCTH Mepeaun JaHHbIX

YMeHne 3anucheiBaTh M CpaBHHBaATh Iienble yucia oT 0 mo 1024 B
pa3IMYHBIX MO3ULMOHHBIX CUCTEMAX CUUCIEHUS C OCHOBAaHUSMHU 2, 8,

16, BBINONHATH apu(PMETHUECKHUE ONIEpALIUU HAJl HUMU

YMeHue KOOMpoBaTh M JIEKOAWPOBATH COOOLICHHSA IO 3aJaHHBIM
npaBWjiaM; TOHMMaHHE OCHOBHBIX TPHHIMUIOB  KOAWPOBAHMS
MH(POPMALIUU pa3IMYHON MPUPOIBI: TEKCTOBOH, rpadynIecKoi, ay o
YMeHHe 3anuchiBaTh JIOTHUECKHE BBIPAKEHUS C HCIOJIH30BAHUEM
JU3BIOHKINH, KOHBIOHKIIMM M OTPHUIAHUS, ONPEAETSITh WCTHHHOCTD
JOTMYECKUX BBIPAXCHUH, €CJIM M3BECTHBI 3HAUEHHS HCTUHHOCTH
BXOJSIINX B HEr0 MEPEMEHHBIX, CTPOUTH TAOJIHIIBI MCTUHHOCTH IS
JOTMYECKUX BBIPAKEHH; 3alMCBhIBATh JIOTHYECKHUE BBIPAKEHHS Ha

H3Yy4aCMOM A3BbIKC IIPOIrpaMMHUPOBAHUA

YMeHHMe COCTaBIATh, BBINOJHATH BPYYHYIO M Ha KOMIIbIOTEpE
HECJIO)KHBIE ~ QTOPUTMBbl  JUJIi  YNPABICHUS  HCIOJHUTEISMHU
(Uepenamika, YepT&KHUK M JApyrue); co3laBaTh M OTJIAKUBATh
IpOrpaMMBI Ha OJTHOM M3 SI3bIKOB mporpammupoBanus (Python, C++,

[Mackans, Java, C#, IlkonpHbld AnropuTMHUECKHH  SI3BIK),



2.6

2.7

2.8

2.9

2.10

PCATU3YIOIUC HCCIIOKHBIC AJITOPUTMBI 06p8.60TKI/I YHCJIOBBIX JAHHBIX
C HUCIIOJIB30BAHHUEM ILHUKIOB U BeTBJIeHPIﬁ; YMCHUC p336I/IBaTB 3aga4uun
Ha mnmoJ3ajgavu, UCIO0Jb30BATh KOHCTAHTBI, ICPCMCHHBIC U BBIPAKCHUA
Pa3IMYHBIX THIIOB (‘H/ICJ'IOBBIX, JJOTHYCCKHX, CI/IMBOJ'IBHI)IX);
AHAJIN3UPOBATH HpG,Z[.HO)KGHHBIfI AJIrOpUTM, OMNPCACIIATh, KaKHUC
PE3YJIbTAaTBl BO3MOXKHBI IIpU 3aJaHHOM MHOXKCCTBC HCXOJHBIX

3HAYEHUI

YMeHue 3amnucaTh Ha H3Yy4aCMOM  A3BIKC  IIPOrpaMMHUPOBAHUSA
AJITOPUTMBI IMPOBEPKU ACIUMOCTH OJHOI'O HIEJIOro 4uciia Ha APYTocC,
IPOBEPKU HATYPAJIIBHOTO 4YHCJIA HaA IMPOCTOTY, BBIACICHUS I_[I/I(I)p n3
HaTypaJbHOI'O0 4YHCJId, IOWUCK MAaKCMMyYMOB, MHHHUMYMOB, CYMMEI

YHCJI0BOH MOCIEI0BATEILHOCTH

Brnagenne ymMeHueM OpHUEHTHPOBATHCS B MEPAPXUUYECKOU CTPYKType
(haiioBo#l cucTeMbl, paboTaTh ¢ (PailIOBON CHCTEMOM MEPCOHATILHOTO
KOMITBIOTEpa C UCIONb30BaHHWEM Trpadudeckoro wuHTepdeiica, a
HMCHHO: CO3daBaThb, KOIHWPOBATh, IEpEeMCIIaTh, INCPEHMMCHOBLIBATD,

yIAIATh U apXUBUPOBATh (Pailiibl ¥ KaTanoru

BJ'IaI[eHI/Ie YMEHUSAMU U HaBbIKaMU HCIIOJIb30BAHUA HH(bOpMaHI/IOHHBIX
U KOMMYHUKAIMOHHBIX  TCXHOJIOI' it IJie TIOUCKA, XpPaHCHUA,

00paboTKH U mepeaaur U aHalu3a Pa3IMyHbIX BUAOB HH(OpMALIUU

YMeHue BBIOMpaTh CIoco0 NMpPEeCTaBICHUS TaHHBIX B COOTBETCTBUU C
MOCTABIICHHOW 3ajaueil (TaOiuIbl, CXeMbl, TpaQuKu, AUATPAMMBI) C
UCIIOJIb30BAHUEM  COOTBETCTBYIOIIMX  MPOTPAMMHBIX  CPEICTB

00pabOTKH JTAHHBIX

YMmenue ¢opmanuzoBaTh U CTPYKTYpPHpPOBaTh  MH(POPMALHIO,
WCTIONB3Ysl DJIEKTPOHHBIE TaOmumpbl s oOpabOTKHM, aHaimu3a |
BU3yaJM3allM YHUCIIOBBIX JAHHBIX, B TOM 4YHUCIE C BBIIEICHUEM
quarna3oHa TaOMuIbl W YHOpsAOYMBaHHEM (COPTHUPOBKOM) €ro
9JIEMEHTOB; YMEHUE NPUMEHSATh B 3JEKTPOHHBIX TabIHIax (opmyIibl
JUIss  pacy€ToB C  HCIOJB30BAaHHMEM  BCTPOEHHBIX  (YHKIUH,
abCOIIOTHON, OTHOCUTENIBHOM, CMEIIAHHON aJIpecaliiy; UCII0JIb30BaTh
AJEKTPOHHBIE TAOJIULBI AJI1 YUCICHHOTO MOJEIUPOBAHUS B MPOCTHIX

3alavyax U3 pasHbIX MPECAMCTHBIX oOacreit



INEPEYEHD 2JIEMEHTOB COJAEPKAHUA, ITPOBEPAEMBIX HA OI'D
IHO UH®OPMATHUKE

Kon

HHHPar###1.1

1.2

2.1

2.2

IIpoBepsiemMblii 3JIEMEHT COAEePKAHUS

[udposast rpaMOTHOCTH

@aiinel ¥ mankd (xatanoru). llpuHIMNBI mocTpoeHUs (aiIoBbIX
cucteM. [TonHoe nms ¢aiina (manku). [TyTe k daitny (manke). Padota ¢
¢daiimamMm ¥ KarajloraMM CpeICTBAMHM  OINEPAMOHHOW CHCTEMBI:
CO3/1aHKe, KOIIMPOBAaHUE, NTepEMEIICHNE, IEPEUMEHOBAHNE U YaIeHHe
¢daiinoB u mamnok (karajoroB). Tumbl (aitmoB. CBoiicTBa (hailiios.
daiinoBeli MeHeKep. [lowck (aiiyioB cpeacTBaMu ONEPAIIMOHHON

CHUCTCMBI

OOwenunenue kommnpioTepoB B ceTb. Cerb MHTepHeT. Beb-cTpanuna,
BeO-caiit. CTpykTypa ampecoB BebO-pecypcoB. bpaysep. I[lomckoBbie
cucrembl. [louck wuHpoOpManMM MO KIIOYEBBIM CIOBaM M IO
nzobpaxenuto. JloctoBepHocTh uHGOpMalWU, MOJIYYEHHOH U3

Wntepnera. |P-agpeca y3noB. CeTeBoe XpaHeHHE JaHHBIX
Teopernueckue 0OCHOBBI HH(OPMATUKH

JIMCKpPEeTHOCTh JaHHBIX. BO3MOXHOCTH OIUCAHUS HEMPEPHIBHBIX
00BEKTOB | MPOIIECCOB C IIOMOIIBIO TUCKPETHBIX JTAHHBIX.

CumBos. AndaBur. MomHocTs andaBura. JIBOMYHBIA angaBur.
KonmuectBO  BCEBO3BMOXHBIX  CIIOB  (KOJOBBIX  KOMOWHAITHIA)
¢bukcupoBaHHON JMUHBI B JBOMYHOM andasure. IIpeobpazoBanue
mo0oro andaButra K JABOMYHOMY. KoOJIMYeCTBO pa3iIMYHBIX CIIOB
(bUKCUPOBaHHOMN JAJUHBI B aj(aBUTE ONpeIeIEHHON MOIITHOCTH.
KoaupoBanue CUMBOJIOB OTHOTO aj(aBUTa C MOMOIILIO KOJIOBBIX CJIOB
B Jpyrom andaBure, KofoBas Tadnuia, nekoaupoanue. Konuposanue
TekcToB. PaBHOMepHBIH ko, HepaBHomepHsIit koa. Koguposka ASCII.
Bocemubutabie koaupoBku. Ilonsartue o komupoBkax UNICODE.
JlexonupoBaHue COOOIIEHUN C HCIIOJIB30BAHMEM PaBHOMEPHOIO U
HepaBHOMepHOro koga. Undopmanmonusiii 00bEM TeKCTa
NndopmannonHslii 00bEM JaHHBIX. bUT — MuUHUManbHas eAMHUIIA
KoJr4uecTBa MH(OpMAIMKU — MBOWYHBIN pa3psia. EnuHUIBl u3MepeHus

nH(popManoHHOTO 00bEMA aHHBIX. buT, OaiT, KMIOOANT, Meradbaur,



2.3

2.4

2.5

2.6

2.7

2.8

2.9

rurabaiir. CKOpocTh niepeaun NaHHbIX. EQMHUIIBI CKOPOCTH Tepeaadn

MAHHBIX

Komupoanue mBera. llBeroBeie monenmu. Momens RGB. I'myOuna
koaupoBanus. [Tanutpa.

PactpoBoe u BekTOpHOE TmpeAcTaBieHUE H300pakeHuil. [lukcens.
Onenka wuHGOpPMAMOHHOTO 00bEMa TrpaduuecKux HJaHHBIX IS

pacTpoBOro u300paxeHus

KomupoBanue 3Byka. PaspsanHocTs M yactora 3anucu. KommnuecTtBo
KaHaJIOB 3aIlUCH.
OIIGHKa KOJIMYCCTBCHHBIX MAapaMCTPOB, CBA3AHHBIX C IMPEACTABJICHUEM

U XpaHEHUEM 3BYKOBBIX (paiijioB

Heno3uimonHple U MO3UIMOHHBIE CUCTEMbl CUUCIeHUS. AldaBuT.
OcHoBanme. Paspépuyras ¢opma 3ammcu uwmcna. IlepeBon B
NECATUYHYI0 CHCTEMYy 4HCell, 3allCaHHbIX B JPYTrUX CHUCTeMax
CUMCIICHUS.

Pumckas cucrtema cuncieHus

JIBonyHas cucrema cuMcieHus. [lepeBoj LenbIx yuceln B Mpeaenax oT
0 1o 1024 B nBoMuHylO cucTteMy cuucieHus. BocbMepuuHas cucrema
cuucnenus. [lepeBoj uncen u3 BOCbMEPUUHON CUCTEMBI B IBOUUHYIO U
NEeCATUYHYIO0 CcUCTeMbl Hu oOpatHo. IllecTHagmarepuyHas cucrema
cunucinenus. lIlepeBon wymcen U3 1IeCTHAALATEPUYHOM CHCTEMBI B
JBOUYHYIO, BOCBMEPHYHYIO M JECSATUYHYIO CHUCTEMbl M OOpaTHO.

ApI/I(bMeTI/I‘ICCKI/Ie orepanuru B I[BOPI‘IHOﬁ CHUCTCMC CUMCIICHUA

Jlornueckne BBICKa3bIBaHUS. Jlormueckne 3HAYeHUS BBICKA3LIBAaHHH.
DNeMEeHTapHble U COCTAaBHBIE BHICKA3bIBaHUs. Jlormueckue omnepanuu:
«m» (KOHBIOHKIIUSA, JIOTMYECKOEC YMHOXKEHUE), «HIN» (IU3BIOHKITHS,
JIOTUYECKOE CIIOXKEHHE), «Hey» (ormueckoe oTtpuiianue). [Ipuopurer
Joruyeckux omnepauuid. OmnpeneneHue HCTUHHOCTH — COCTaBHOI'O
BBICKA3bIBAaHHUS, €CIIM W3BECTHHI 3HAUCHHS HCTHHHOCTH BXOIAIIUX B
HEr0 DJIEMEHTApHBIX BBICKA3bIBaHWI. JIOrMYeckue BBIPAKEHUA.
[IpaBuna 3amucu JOTHYECKUX BbIpakeHuid. I[locTpoeHue TabmuIl

HUCTUHHOCTH JIOTUYCCKHUX BBIpa)KeHI/Iﬁ

Jlormdyeckne »3nEeMEHTH. 3HAKOMCTBO C JIOTMYECKHMHU OCHOBaMH

KOMIIBIOTCPaA

HerepBIBHBIC U JUCKPCTHBIC MOICIIN. NMuTanmmoHHbIe MOJCIH.



2.10

2.11

2.12

3.1

3.2

Urposbie monenu. OlieHKa aJ€KBATHOCTH MOJEIH MOJACIUPYEMOMY

00BEKTY U LESIM MOJACIIUPOBAHUS

Tabnuunbsie Mmoaenu. Tabnuna Kak mpeacTaBleHHE OTHOIIEHUs. basbl
naHHblx. OTOOp B TabnuIle CTPOK, YAOBJIETBOPSIOUINX 3aJaHHOMY

YCIJIOBUIO

I'pad. Bepmuna, pebpo, My Th. OpueHTupOoBaHHBIC u
HeopueHTHpoBaHHbIe Tpadwl. [nuHa (Bec) pebOpa. BecoBas matpuiia
rpada. JnuHa mytu Mexay BepmnHaMmu rpada. [lonck onTuManbHOTO
nyTtu B rpade. HauanbHas BepuivHa (MCTOYHUK) M KOHEYHAS] BEPIIMHA
(cToK) B opueHTHpOBAaHHOM Tpade. Bruncnenne komudecTBa myTeil B

HaIlpaBJICHHOM AlITUKIINYCCKOM rpa(be

Hepero. Kopenb, Bepimmna (y3ein), 1UCT, pedpo (xyra) nepesa. Beicota
nepeBa. Ilogmepeso. Ilpumepsl ucmonb3oBaHus JepeBbeB. llepedop

BapUAHTOB C IOMOMIBIO JIepeBa
AJTOpUTMBI U IPOrPAMMUPOBAHHE

CgoiictBa anroputMma. CrocoObl 3amucu aiaropuTma (CIOBECHBIH, B
BHJI€ OJIOK-CXEMBI, IPOrpaMma).

CocraBiieHre ajIropuTMOB U MIPOrPaMM C MCIIOJIb30BAHUEM BETBIICHUH,
UMKJIOB M  BCIOMOTaTeNIbHBIX  aJrOPUTMOB  JUISl  yIIpaBJICHUS
ucnionautenieM  (Pobor, UYepenamka, UYepTé&xHUK U JApyTHE).

Brinonsenue AJITOPUTMOB BPYYHYIO U Ha KOMIIBIOTCPC

S3pik  nporpammupoBanus (Python, C++, Ilackans, Java, CH#,
HIkonbHBIA ANTOPUTMUYECKHH SI3BIK).

Cucrema  mporpaMMHUpOBaHUSl:  PENAKTOpP  TEKCTa  Mporpamm,
TPAHCIATOP, OTIATUHK.

[lepemennas: Tun, wums, 3HaueHue. Llenble, BEUIECTBEHHbIE U
CHUMBOJILHBIC TIEPEMEHHBIC.

Omneparop mpucBauBaHus. ApUPMETHUYECKHE BBIPAKCHHS U TMOPAIOK
ux BeruucieHus. Onepamuu ¢ MEIbIMH YUCIAMH: IICJIOYHCICHHOE
JeJieHUe, OCTaToK oOT jeneHus. BerBinenus. CocTaBHbIE YCIOBUS
(3amuch  JOTUYECKWX  BBIPAKEHHMM  HAa  HM3y4aeMOM  SI3BIKE
nporpaMMupoBanus). Haxoxnenue MUHIMyMa

¥ MaKCUMyMa U3 JIBYX, TPEX W YeThIPEX uncell. Pemenne kBaapaTHOTO
YpaBHEHUsI, UMEIOIIETO BEIIeCTBEHHblE KOpHHU. LMK C ycrnoBueMm.

AnroputMm EBKinaa i HaX0XIeHUST HAHOOIBIIIETO OOIIEro ASIUTENs



3.3

3.4

3.5

3.6

4.1

IBYX HaTypalbHBIX uncen. Pa3OueHue 3ammcu HaTypaldbHOTO YMCIla B
MO3UIIMOHHON CUCTEME C OCHOBAHMEM, MEHBIIMM WM paBHbIM 10, Ha
oraensHble mUppsl. LUKa ¢ mepeMeHHOW. ANTOpUTMBI TPOBEPKU
JETMMOCTH OJIHOTO IIEJIOT0 YKCIIa Ha JPYTroe, MPOBEPKH HATYPaTbHOTO

Yyucia Ha MPOCTOTY

OOpaboTka CHUMBOJNBHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBBIC)
nepemennbie. [locumBonbpHas 00paboTrka cTpok. Ilomcuér wacToThl
MOSIBJICHUS CUMBOJIA B CTpoke. Berpoennsie pyHkumu s o6paboTku
CTpPOK

OnpeneneHne BO3MOXHBIX PE3YyJbTAaTOB padOThl alTOPUTMA TIPH
JAHHOM MHOKECTBE BXOJHBIX JAHHBIX, OIMpEACIEHHE BO3MOXKHBIX

BXOAHBIX JAHHBIX, IPUBOJAIINX K JAHHOMY pPC3yJbTaTy

Tabnuunbie  BenwuuHbl  (MaccuBbl).  OJIHOMEpPHBIE  MAaCCHBBI
CocraBieHne M OTJaJKa MPOrpaMM, pEANTHU3YIOIIUX THIIOBBIE
JITOPUTMBI 00paOOTKM OJTHOMEPHBIX YHCIIOBBIX MAacCHBOB, Ha OJHOM
u3 s3eIk0B mporpammupoBanus (Python, C++, Ilackans, Java, CH#,
[lIxonpHBIA ~AJrOpUTMUYECKUH  SI3BIK): 3allOJIHEHUE YHCIOBOIO
MaccuBa CIy4YallHBIMU YHCJIaMH, B COOTBETCTBUU C (OpPMYJION WK
IMyTéM BBOJA YHCEJT, HAXOXKJIEHUE CYMMBbl DJJEMEHTOB MAacCHBa,
JUHEHHBINA MOUCK 3aJaHHOTO 3HAUYEHUS B MACCUBE, MOJICUYET DJIEMEHTOB
MaccuBa, YJIOBJIETBOPSIIOIIMX 3aJ@HHOMY YCIIOBUIO, HaXOXJCHUE
MUHUMAJIbHOTO (MaKCHUMAaJIbHOTO) 3jeMeHTa MaccuBa. CopTHpOBKa
MaccuBa. OOpaOoTKa TMOTOKAa JIaHHBIX: BBIYHMCICHHUE KOJIMYECTBA,
CYMMBI, CpeIHero apudmeTnyeckoro, MUHUMAaJIbHOTO u
MaKCUMaJIbHOTO  3HAY€HUs  DJIEMEHTOB  IOCJEI0BAaTEIbHOCTH,

YAOBJICTBOPAOIIHNX 3aJaHHOMY YCJIIOBUIO

VYmpasnenue. CurHan. OOpatHas cBsi3b. IloydeHue CHTHajJIOB OT
U(POBBIX AATYMKOB (HApUMEp, KacaHUsl, paCCTOSHUS, CBETa, 3ByKa).
[Ipumepsl KCIIONB30BaHUSA TPHHIMIA OOpPaTHOM CBSI3UM B CHUCTEMax
YIpPAaBJIEHUSI TEXHUYECKUMHU YCTPOWCTBAMU C MOMOUIbIO JaTUYUKOB, B

TOM YHCJIe B POOOTOTEXHUKE
NupopmaninoHHble TEXHOJIOTUN

TekcToBBIe JTOKYMEHTHI W WX CTPYKTYpHBIC 3JIEMEHTHI (CTPaHHIIA,
ab3ar1, cTpoKa, CII0BO, CUMBO).

TeKkCTOBBIN MPOLECCOP — MHCTPYMEHT CO3/IaHMs, PEIaKTUPOBAHHS U



4.2

4.3

4.4

4.5

¢dopmarupoBanus tekctoB. [IpaBuna Habopa Tekcra. PenaktupoBanue
tekcta. CoiictBa cumBosioB. pudt. Tunsl mpudroB (pyodsensie, ¢
3aceyKaMM, MOHOIIUpPUHHBIE). [lomy)XKUpHOE U KypCUBHOE HauepTaHUE.
CpoiictBa a03areB: TpaHMIBl, a03alHBIl  OTCTYN, WHTEpBAal,
BbIpaBHUBaHMe. [lapameTprl crpanuiel. CtuineBoe (opmMaTHpOBaHUE.
CrpykrypupoBaHue HH(OpMalUK C IMOMOIIbIO CIMCKOB M TaOJMII.
MHuoroypoBHeBble cnucku. JloOaBieHue TaOIUIl B TEKCTOBBIC
IOKyMEHTHl. BcraBka u300pakeHMII B TEKCTOBBIE JOKYMEHTHI.
OOrexanne u300paKeHUH TeKCTOM. BiitoueHHMe B  TEKCTOBBIN
JTOKYMEHT JuarpamM, (GopMyJ, HyMepalud CTPaHUI], KOJOHTHTYIIOB,
CCBUIOK M IPYTHUX 3JI€MEHTOB

PactpoBsle pucynku. Mcnonb3oBanue rpaduueckux MpUMUTHBOB.
Onepauuu penakTUpPOBaHUs IpadUuecKkux OOBEKTOB, B TOM YHCIIE
nudpoBbIx (oTtorpaduil: HU3MEHEHHuEe pazMepa, oOpes3ka, IMOBOPOT,
oTpaxkeHue, pabota ¢ obiacTsIMu (BbIICICHNUE, KOIUPOBAHUE, 3aJIUBKA
L[BETOM), KOPpEKIUs IBETa, SIPKOCTH W KOHTPACTHOCTH. BekTtopHas
rpaduka. Co3maHue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMH CPEIICTBAMH
TEKCTOBOTO IpOLEccCOpa WM JPYyTUX HOporpamMMm (TIPHIIOKEHHIA).

JloGaBieHre BEKTOPHBIX PUCYHKOB B JIOKyMEHTbI

[TonroroBka MynbTUMENUHHBIX Mpe3eHTanuil. Cnaiin. JlobaBienue Ha
cmaia Tekcra W m3o0paxkeHui. PaboTa ¢ HECKOJBKHMH CllaiijaMu.
JlobGaBneHre Ha cjlaiJ ayJIdOBH3YaIbHBIX JAaHHBIX. AHHMMAaIus.

IMunepccepuiku

Tunel TaHHBIX B sYEHKaX 3JEKTPOHHOW TaOiuIbl. PenakTupoBanue u
dbopmatupoBanue TaOmuil. BcTpoeHHBIE (QYHKIIMM IS MTOHMCKA
MaKCUMyMa, MHUHHUMYMa, CYMMBI W CpPEIHEro apu(MeTHIECKOTO.
CopTupoBKa JaHHBIX B BBIJICJICHHOM jauana3zoHe. lloctpoeHue
nuarpaMMm  (TUCTOrpamMMma,  KpyroBas — JuarpaMma,  TOdedHas
nuarpamma). Beibop tuna nuarpammsl. [IpeoGpazoBanue ¢hopmyd mpu

KOIIMPOBAaHHH. OTHOCI/ITGJ'IBHEIH, a0COJIFOTHAs U CMelIaHHas aapecanus

VYCcnoBHBIE BBIUHUCICHUS B AJICKTPOHHBIX TaOmumax. CyMMUpOBaHHE U
moACYET 3HAYCHHM, OTBEYAIONIMX 3aJaHHOMY ycioBuioo. OOpaboTka
OonpIUX  HAOOpOB  JaHHBIX. YuWCIEHHOE  MOJACIMPOBAHWE B

QJICKTPOHHBIX TaGJ’II/II_IaX



YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

METOANYECKHUE MATEPUAJIbBI JISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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