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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o UHPOpPMATUKE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 00O, a Taxxe (henepanpHOU paboueii IPOrpaMMbl BOCTTUTAHHUS.

[Iporpamma 1o wuHbOpMaTHKEe Na€T MpEACTaBICHUE O UENsIX, OO0mIe
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS W Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
uHpopMaTUKd Ha 0a30BOM YpPOBHE, YCTaHABJIMBAET 00s3aTeIbHOE MPEIMETHOE
coJiepKaHue, MPElyCMaTPUBAET €ro CTPYKTYPUPOBAHUE 110 pa3iesiaM U TeMaM.

[Tporpamma 1o mHGOPMATHKE ONPENEAET KOJTMICCTBEHHBIC M KAUECTBEHHBIC
XapaKTEePUCTUKU YU4EOHOro Marepuaia Juisl KaXI0ro rojja U3y4eHHs, B TOM YHCIIe
JUISL COJEPKATEIbHOTO HAMNOJHEHUS Pa3sHOTO BHUAA KOHTPOJS (IMIPOMENKYTOUHOU
aTTeCTalluu o0yyarommxcs, BCEPOCCUMCKUX MIPOBEPOUYHBIX pabor,
roCyJ1apCTBEHHON UTOTOBOM aTTeCTAIUN).

[Iporpamma 10 uH(pOPMATUKE SBISETCS OCHOBOM i1 COCTaBJICHUSA
aBTOPCKUX YYEOHBIX MPOTPAMM, TEMATUUECKOTO TUIAHUPOBAHUS KypCa yUUTEIIEM.

[ensmMu wu3ydeHuss uHGOPMATUKA HA ypPOBHE OCHOBHOTO  OOIIETO
o0pa3oBaHuUs SIBISIOTCS:

dbopMUpOBaHHE OCHOB MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA HayKu HUH(POPMATUKH, TOCTHKEHUSIM HAYYHO-TEXHUUYECKOTO
mporpecca U OOIIECTBEHHOM NPAKTUKHU, 3a CUET pPa3BUTHUS MPEJCTaBICHUN 00
uH(pOpMAITUU KaK O BaXKHEHIIIEM CTPATETHYECKOM PeCcypce pa3BUTHS JTUYHOCTH,
rocyJapcTBa, oOOIIECTBa, TMOHUMAHUA POJM WH(OOPMAIIMOHHBIX MPOIECCOB,
MH(QOPMAIIMOHHBIX PECYPCOB U HUH(POPMAITMOHHBIX TEXHOJOTUHA B YCIOBHUSX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO OOIIEeCTBa;

oOecrieyeHne YCJIOBHUH, CIOCOOCTBYIOIIMX PAa3BUTHIO aAJITOPUTMHYECKOTO
MBIIIUICHUSI KaK HEO0OXOIUMOTO YCIOBUSI TPOPECCUOHATBHON NIESITEIHbHOCTH B
COBPEMEHHOM HWH(OPMAIIMOHHOM OOIIECTBE, MPEANOJararoilero CrnocoOHOCTh
oOyyaroiierocss pa3OMBaTh CIOXKHBIE 3aJayud Ha 0oJiee MPOCThIE TOA3aJayH,
CpaBHUBATh HOBBIE 33/1a4M C 3aJlayaMH, PEIIEHHBIMU paHee, ONMPEAENATh 1Iaru s
JIOCTUKEHUS pe3yJibTaTa U TakK Jajee;

dbopMupoBaHHE U pPa3BUTHE KOMIETEHIMM oOydarommuxcss B 00JacTu
WCIIOJI30BaHUsl MHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI, B TOM YHUCIIe
3HAHWM, YMEHWW W HaBBIKOB pabOThl ¢ WHGOpMAIHEH, MPOTPaMMHUPOBAHUS,
KOMMYHUKAIIUM B COBPEMEHHBIX IU(PPOBBIX Cpelax B YCIOBUAX OOECICYCHUS
nH(OPMAITMOHHON O€30MaCHOCTH JIMYHOCTU 00YyYaroerocs;

BOCIIUTaHUE OTBETCTBEHHOTO M M30UPATEbHOTO OTHOIIEHUS K MH(OpMaLUU
C Yy4ETOM MPABOBBIX M ATUYECKUX ACIEKTOB €€ PacrpoCTpaHEHUs, CTPEMJICHUS K
MPOJIOJDKEHUI0 00pa3oBaHus B 00JlacTh WH(DOPMAIMOHHBIX TEXHOJOTHUH U



CO3UJATEIIBHON JEATENHPHOCTH C TPUMEHEHHUEM CPEACTB WH(OOPMAIMOHHBIX
TEXHOJIOTUH.

HNudpopmatrka B OCHOBHOM 00I1IeM 00pa30BaHUU OTPAXKAET:

CYIIHOCTh HMH(MOPMATUKM KaK HAYYHOM JUCHUIUIMHBI, H3ydaroliei
3aKOHOMEPHOCTH MPOTEKAHUsI U BO3MOYKHOCTH aBTOMAaTHU3aIMU WH(DOPMaAIMOHHBIX
MPOIIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIC  00JIACTH  TPUMEHEHHs] WHMOOPMATHKHA, TPEXKAEC  BCETO
nH(OpPMAIMOHHBIE TEXHOJOTHH, YIIPABIIEHNE U COIIMANIbHYIO cepy;

MEXIUCIUIUIMHAPHBIN ~ Xapaktep HWHQOpMaTUKu ©  WHGOPMAIIMOHHON
NEeSATETbHOCTH.

N3yuenne wH(DOpMATHKM  OKa3bIBa€T  CYIIECTBEHHOE  BIHMSHUE  Ha
dbopMHpOBaHUEe MHPOBO33PCHUS OOYUYaAIOIIETOCs, €r0 KU3HECHHYIO ITO3HIIHIO,
3aKJ1a/bIBA€T  OCHOBBI  TOHMMAaHUS  TPUHIUIOB  (PYHKIIMOHHPOBAHUS U
UCITIOJIb30BaHUsI MH(DOPMAIIMOHHBIX TEXHOJIOTHI KaK HEOOXOIUMOTO MHCTPYMEHTA
MPAKTUYECKA JIFOOOW JIEATeTbHOCTH W OJHOTO W3 Hambosiee 3HAYMMBIX
TEXHOJIOTUYECKUX  JIOCTHXKEHWM  COBPEMEHHOW  UUBWIM3auuMh.  MHorue
MIPEIMETHBIC 3HAHUS U CIIOCOOBI JMeATEILHOCTH, OCBOSHHBIC OOYJAIOIIIMMHUCS TPU
U3y4eHUU MHGOPMATHKH, HAXOJAT MPUMEHEHUE KaK B paMKaX 00pa30BaTeIbHOTO
mpoliecca MpU HU3YYEHUW JAPYrHX TMPEAMETHBIX oOjacTed, Tak U B HMHBIX
KU3HCHHBIX CHUTYAIlUsAX, CTAHOBATCS 3HAYMMBIMU JJI1 (POPMHPOBAHUS KadeCTB
JUYHOCTH, TO €CTh OPHUEHTUPOBAHBI Ha (HOPMHUPOBAHHWE METAMPEIMETHBIX U
JUYHOCTHBIX PE3YJIHTATOB 00YUYEHUSI.

OcHoBHBIC 33/1aun yueOHoTO Tpenmera «MubopmaTuka» — chopmupoBars y
00yJarommxcsi:

MOHMMAaHUE TPUHIUIIOB YCTPOHCTBA H (QYHKIIMOHUPOBAHHS OOBEKTOB
IU(QPOBOTO OKPYKCHHSI, TPEICTABICHUS 00 HWCTOPHH W TEHICHIIUAX Pa3BUTHS
uHdopMaTHKHU Tiepuoia nudpoBoil TpaHchopmaIuu COBpEeMEHHOTO OOIIECTBA;

3HAHMS, YMEHHUS W HaBBIKM T'PAMOTHOM MOCTAHOBKH 3a/1a4, BOSHUKAIOIIUX B
MPAKTUYECKON JEATETLHOCTH, JJII MX PEIICHUS C MOMOIIbI0 WH()OPMAITMOHHBIX
TEXHOJIOTHIA, YMEHHSI W HaBBIKM (POPMAJTU30BAHHOTO OIMKMCAHMS ITOCTaBICHHBIX
3amad;

0a3oBbie 3HAHHUS 00 WHGOPMAIMOHHOM MOJEIUPOBAHUM, B TOM YHUCIE O
MaTeMaTHYeCKOM MOJICIIUPOBAHUY;

3HaHWE OCHOBHBIX QJITOPUTMHUYECKHX CTPYKTYp W YMEHHE MPUMEHSATH ITH
3HAHHS JJI TOCTPOCHUS AJITOPHTMOB PEIICHHUS 3a7ad M0 MX MaTeMaTHYCCKUM
MOJICIISIM;

YMEHUSI W HAaBBIKM COCTAaBJCHHUS MPOCTHIX NPOrpaMM IO TOCTPOCHHOMY
QITOPUTMY Ha OJTHOM U3 S3BIKOB MPOTPAMMHPOBAHUS BHICOKOTO YPOBHS,



YyMEHUST ¥ HaBBIKH d3(P(GEKTHBHOTO WCIIONH30BAHUS OCHOBHBIX THIIOB
MPUKIAIHBIX MPOTrpaMM (TIPHIIOKEHHI) 00111ero Ha3HAYCHUsI U WH()OPMAITMOHHBIX
CUCTEM JIJI PEIICHUS C UX MOMOIIBIO MPAKTUYECKUX 3a/ad, BiaJcHUE 0a30BbIMU
HOpMaMH HWH(OPMAIMOHHOW HJTHKM M TIpaBa, OCHOBaAaMU HH(POPMALMOHHOM
0€30IIaCHOCTH;

YMEHUE TPAMOTHO HHTEPIPETUPOBATH PE3YJIbTAThI PEIICHUS MPAKTUICCKUX
3alad C TOMOIIBbI0 HWH(GOPMAIMOHHBIX TEXHOJOTUW, TPUMEHSTh TOTyYCeHHBIE
pe3ynbTaThl B MPAKTUYECKOW JEATEIHLHOCTH.

[enn u 3amaun u3ydyeHuss MHPOPMATUKUM HAa YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHUsl OMNPEACNSIIOT CTPYKTYPY OCHOBHOTO COJEPKaHHUSI  y4yeOHOTro
npeaMeTa B BUJE CICAYIOMMNX YETHIPEX TEMAaTUYECKUX PA3ICIIOB:

1 poBasi (PaMOTHOCTH;

TEOPETUYECKHE OCHOBBI HHPOPMATUKHY;

QITOPUTMBI U IPOTPAMMHUPOBAHME;

MH(POPMAIIMOHHBIE TEXHOJIOTUH.

Ha u3ydyenue nHpopMaTtuku Ha 6a30BOM ypoBHEe oTrBojauTcsa 102 yaca: B 7
kimacce — 34 4gaca (1 gac B Hemento), B 8 kinacce — 34 4gaca (1 gac B Hemeno), B 9
kiacce — 34 daca (1 yac B HeJeINI0).



COAEPXKXAHUE OBYUYEHUA

7 KIIACC

udpoBasi rpaMOTHOCTD

KoMmnbroTep — yHuBepcajibHOE YCTPOHCTBO 00pad0TKH JaHHBIX

KoMmbroTep — yHHBEpPCaIbHOE BBIYHMCIUTEIBLHOE YCTPOMCTBO, padoTarouiee
no nporpamme. TUIBI KOMITBIOTEPOB: MEPCOHATBHBIE KOMITBIOTEPHI, BCTPOCHHBIE
KOMITBIOTEPHI, CYIIEPKOMITbIOTEPHI. MOOUIIBbHBIE YCTPOUCTBA.

OcHOBHBIE KOMIIOHEHTHI KOMIIbIOTEpa W HX Ha3zHayeHue. I[Iporeccop.
OnepaTvBHasT W JOJTOBPEMEHHAs IMaMsTh. YCTpPOWCTBA BBOAA M BBIBOJA.
CeHCOpHBI BBOJ, NAaTYMKH MOOUIIBHBIX YCTPOMCTB, CPEACTBA OMOMETPUUYECKOM
ayTeHTU(PUKALINH.

Hctopuss pa3BUTUS KOMIIBIOTEPOB M IPOrpaMMHOr0  OOECIEeYEHUS.
[Toxonenus: koMmpiOTEpoB. COBpPEMEHHbIE TEHIAEHUMU Pa3BUTHS KOMIIBIOTEPOB.
CynepKkoMIbIOTEPHI.

[TapamnenbHble BHIYMCICHHUS.

[Tepconanbubiii komnbioTep. IIporieccop U ero XxapakTepUCTUKH (TaKTOBas
4yacToTa, pa3panHocTh). OmepaTuBHas NaMATb. JloJroBpeMeHHas MaMsTh.
VYcerpolictBa BBoza U BbhIBoJAa. OOBEM XpaHUMBIX JAHHBIX (ONEpaTHBHAS MaMsTh
KOMITBIOTEPA, KECTKUM U TBEPIOTENbHBIA JUCK, MOCTOSIHHAS NaMATh CMAapT(OHA)
Y CKOPOCTb JOCTYIIA JUIsl PA3JINYHBIX BUJIOB HOCUTEIIEH.

TexHuka 6€301aCHOCTH U NpaBuiia pabOThl HA KOMIIBIOTEPE.

IIporpamMMbI U JaHHBIE

[IporpammHoe oOecnieueHue KommbloTepa. IlpukinagHoe mporpaMMHoe
obecrieueHue. CuctemHoe MIPOTPaMMHOE obecrnieyeHue. Cucremsbl
nporpammupoBanus. [IpaBoBas oxpaHa mporpamMm M JaHHBIX. becruiatHeie u
yCIIOBHO-0€ecTutaTHbIe MporpamMmbl. CBOOOAHOE MpOrpaMMHOE 00ecTICUCHHE.

@aitnpl u nanku (karamoru). [IpuHuunel noctpoeHust (anaoBBIX CUCTEM.
[lonnoe ums Qaitna (manku). Ilyte x ¢aiiny (manke). Pabora c daitnamu u
KAaTaJloraMl CpPEJCTBAMU ONEPALMOHHON CHUCTEMBI: CO3/IaHHE, KOIHUPOBAHUE,
nepeMeIieHre, NepeuMeHoBaHue U yaaneHue (HaiyioB U manok (Karaaoros). THITbI
daiinos. CoiictBa (aitioB. XapakTepHble pa3Mmepbl (PailioB pa3iMYHBIX THIIOB
(cTpaHuLIa TEKCTa, INEKTPOHHAsI KHMra, ororpadus, 3anuch NECHU, BUIICOKIIUII,
MOJIHOMETPaXHbIA (uUibM). ApXuBalus AaHHbIX. VICHOJIB30BaHHE MPOTPaAMM-
apxuBatopoB. DaitoBerit Menemxep. [lonck daimoB cpencTBaMu OMEpaiMOHHON
CUCTEMBI.

KoMmbroTepHble BUPYCHI M JIpyTrU€ BPEAOHOCHBIE Iporpammel. IIporpammer
JUTSI 3aLIUTHI OT BUPYCOB.

Komnbrorepusbie ceTu

OO0beauHeHne KoMIbioTepoB B ceTh. Ceth MHTepHeT. Beb-cTpanuma, BeO-



caiit. Ctpykrypa azapecoB BeO-pecypcoB. bpaysep. [louckoBbie cuctemsl. [louck
uHbOpMallMl TO KIIOYEBBIM CJOBaM W 10 u300paxeHuto. J[ocToBepHOCTH
uHbopMaIuu, noxydeHHon u3 Muarepuera.

CoBpeMEHHBIE CEPBUCH UHTEPHET-KOMMYHUKALTUI.

CereBoli 3THKET, 0a30Bble HOPMBI MH(MOPMAIMOHHOM STHUKH M TpaBa IpH
pabote B UnTepHere. Ctparernu 6e3onacHoro nopeaeHusi B InTepHere.

Teopernueckne 0CHOBLI HHPOPMATHKHI

Nudopmanus u uHGOPMAIUOHHBIE MTPOLECCHI

HNudopmarust — 0JJHO U3 OCHOBHBIX MOHATUNA COBPEMEHHOM HAYKH.

Nudopmanus kak cBeeHUs, TpeIHA3HAYCHHBIE JIJISi BOCIIPUSTUS YETIOBEKOM,
u uHbopManus Kak JIaHHBIe, KOTOpble MOTyT ObITh  00paboTaHbI
aBTOMATU3UPOBAHHOU CHCTEMOM.

JlucKkpeTHOCTh TaHHBIX. BO3MOKHOCTE ONMMCAaHMs HEPEPHIBHBIX OOBEKTOB U
MIPOIIECCOB C IMTOMOUIBIO TUCKPETHBIX JTAHHBIX.

NudopmarimoHHbie MPOIECCHl — TPOILIECChI, CBSI3aHHBIE C XPaHCHHEM,
npeoOpa3oBaHUEM U MEpeaadeil TaHHBIX.

IIpeacraBienue nuupopmanuu

CumBon. AndaButr. MoiHocTs andasuta. Pa3zHooOpasue S3BIKOB U
andaButoB. EcrecTBeHHbIE U (hOpMalIbHBIE S3bIKH. AJI(AaBUT TEKCTOB HAa PYCCKOM
sa3bike. J[Bowunblid andaBut. KoauyecTBO BCEBO3MOXKHBIX CJIOB (KOJOBBIX
KOMOMHaIui) (UKCUPOBAHHON JUIMHBI B JBOMYHOM aiipaBute. IIpeoOpazoBanue
moboro andaBuTa K ABOMYHOMY. KOTMYECTBO pa3iaMUYHBIX CIOB (DUKCUPOBAHHOU
JUTHHBI B alihaBUTE ONPeNeIEHHON MOIITHOCTH.

KoaupoBanue cUMBOJIOB OJHOTO angaBuUTa C TMOMOIILIO KOJOBBIX CJIOB B
npyrom andasute, KoJ10Bas TabnuIla, 1EKOIUPOBAHUE.

JBonunsbiii koa. IlpencrtaBiieHME AaHHBIX B KOMIIBIOTEPE KAK TEKCTOB B
JTIBOUYHOM aji(haBuTe.

Nudopmarmonueiii  00EM JaHHBIX. bUT — MHHUMaIbHAs €IMHHIA
KOJInyecTBa HMHQPOpMAIMU — JBOMYHBIM  paspsa. EIuHuIBl  u3MepeHus
nHpopMarimoHHoro o0bEéMa JaHHbIX. buTt, 0aiiT, KunoOaiT, MeradaiT, ruradauT.

CxopocTh nepeiaun JaHHbIX. EMMHUITBI CKOPOCTH Mepeiaun JaHHbIX.

KomupoBanne TtexkctoB. PaBHOMepHBIM KOA. HepaBHOMEpHBI  KOZ.
Komuposka ASCIl. BocbmuOutabie xoaupoBku. [loHATHE 0 KOAMPOBKAX
UNICODE. J[lexoaupoBaHue COOOIIEHUN C KMCIOJIb30BAHHUEM PABHOMEPHOTO H
HepaBHOMEPHOTo Kojia. MHdopmanmoHHbiii 00bEM TEKCTA.

Hckaxxenne nadopmaiuu mpu nepeaade.

Ob6mee mpencraBieHue o0 MU(PPOBOM MPEACTABICHUU AYIUOBU3YAIbHBIX H
JIPYTUX HEMPEPHIBHBIX JIAHHBIX.



KomupoBanue uBera. LlBetoBeie wmogenu. Mogens RGB. I'mybuna
koaupoBaHnus. [lamurpa.

PactpoBoe u BekTOopHOE mpeacTaBieHue uzodOpaxkeHuil. [lukcens. Ouenka
nH(OPMAIMOHHOTO 00bEMa rpaduuecKUX JaHHBIX JJI PACTPOBOTO N300paKEHHUS.

KoaupoBanue 3Byka. Pa3zpsaHocts 1 yactora 3anucu. KoianmdecTBo kaHajioB
3aIKCH.

OneHka KOJIMYECTBEHHBIX I1apaMETPOB, CBS3aHHBIX C MPEACTaBICHUEM H
XpaHEHHEM 3BYKOBBIX (pailsioB.

NudopManuoHHbIE TEXHOJIOTHH

TekcTOBbIC JOKYMEHTHI

TekcToBblE JOKYMEHTBI M WX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHMIa, ad3arl,
CTPOKa, CJIOBO, CUMBOJ).

TekcToBBI TpoLEeccOp — UHCTPYMEHT CO3JaHUS, PENAKTUPOBAHMUS U
¢dopmatupoBanusi TekcToB. IlpaBunma Habopa Tekcrta. PemakTupoBaHue Tekcra.
CpoiictBa cuMmBojoB. [lpu¢dr. Tunsl mpudroB (pyOieHble, C 3acedyKamu,
MoHowmMpuHHbIe). [lomyxupHoe U KypcuBHOe Hauepranue. CBOMCTBa a03alleB:
TpaHMIIbI, a03alHBIA OTCTYI, UHTEpBAJI, BbIpaBHUBaHME. [lapamMeTpbl cTpaHUIBL.
CruneBoe (hopMaTupOBaHUE.

CrpykrypupoBaHue HMH(POpPMAIMM C [OMOIIBIO CIHCKOB M  TaOJuL.
MHoroypoBHeBbI€ clTUCKH. [[oOaBieHre TaOiuI] B TEKCTOBBIE TOKYMEHTHI.

BceraBka n300paxeHuil B TEKCTOBbIE JOKYMEHThL. OOTeKkaHuE M300pakeHH
TEKCTOM. BKitoueHune B TEKCTOBBIM JOKYMEHT Auarpamm, (opmyll, HyMepauuu
CTPaHHII, KOJJOHTUTYJIOB, CCBUIOK M IPYTUX 3JIEMEHTOB.

IIpoBepka nmpaBonucanus. PaccranoBka nepeHoOcoB. I 0J10COBOM BBOJ TEKCTA.
OnTuyeckoe pacno3zHaBaHue Tekcra. KommbrorepHbiii nepeBoa. Mcnonb3oBanue
cepBucoB MuTepHeTa 1151 00paboTKU TEKCTa.

Komnbrorepuas rpaguka

3HaKOMCTBO C TpapuyecKUMH pefakTopaMu. PacTpoBble PHCYHKH.
Hcnonb3zoBanue rpaguueckux NpUMUTHBOB.

Omnepanuu pelakTupoBaHus rpaduuecKux 0ObEKTOB, B TOM UHCIIE UPPOBBIX
dbotorpaduii: u3MeHeHue paszMepa, oOpe3Ka, MOBOPOT, OTpaxkeHue, padbora c
obOnactaMu (BbIEIECHHE, KOMHpPOBAaHUE, 3ajlMBKa LIBETOM), KOPpPEKLHs IBETa,
SPKOCTU U KOHTPACTHOCTH.

BekropHas rpadpuka. Co3mgaHve BEKTOPHBIX PUCYHKOB BCTPOEHHBIMU
CpelICTBAaMH TEKCTOBOTO MPOLECCOpa WM JAPYTUX HOporpamm (MPUIIOKEHUN).
JloGaBieHre BEKTOPHBIX PUCYHKOB B TOKYMEHTHI.

MyabTHMeAUHHBbIC IIPE3eHTALUMN

[ToaroToBka MynbpTUMENUAHBIX Tipe3eHTanui. Cnaiin. JloOaBnenue Ha ciaiij
TeKCTa U u3o0paxeHuil. Pabora ¢ HECKOJIBKUMHU ClIaiiiamMu.



JloGaBnenne Ha  claiil = ayAMOBU3YalbHBIX  JTaHHBIX.  AHHUMAIMS.
['unepccpuiky.

8 KIIACC

Teopernueckne 0CHOBbI HH(POPMATHKHU

CucremMbl CHHCTIEHUS

Hemno3unvoHHble W MO3UIMOHHBIE CHUCTEMbI  CUHCIEHUS. Al]aBur.
OcnoBanue. Pa3zpépuytas popma 3anucu uucna. [lepeBoj B AECATUUHYIO CUCTEMY
YHUCEJl, 3alMCAHHBIX B IPYTUX CUCTEMAX CUHUCIICHHUS.

PumMmckas cucrema cCuucieHusl.

JIBonuHas cucrema cuncieHud. [lepeBoa uenbix yucen B npexpenax ot 0 1o
1024 B nBOWYHYIO CHCTEMY CUMCIEHHUSA. BocbMepuuyHas cUCTEMa CUHCICHUS.
IIepeBon uncen U3 BOCbMEPUYHOW CUCTEMBI B IBOMYHYIO U JECATUYHYIO CUCTEMBI
u o6OparHo. IllectHanmarepuunas cucrtema cuucieHus. llepeBox uwcen wu3
HIECTHAAUATEPUYHON CHCTEMBI B JIBOMYHYIO, BOCBMEPHUYHYID M JIECITUYHYIO
CUCTEMBI U OOpPATHO.

ApudmMerrueckue onepanuu B JBOMYHON CUCTEME CUUCIICHHUS.

DJIeMEeHThl MATEeMATHYEeCKOM JIOTUKH

Jlormueckue BbICKa3biBaHus. Jlorndeckne 3HAYEHUsS  BBICKA3bIBAHMI.
DJIEMEHTApHBIE M COCTAaBHBIE BBICKA3bIBAHUA. JIOrMyeckue oOrnepamuu: «u»
(KOHBIOHKIIMSI, JIOTHYECKOE YMHOXKEHUE), «WIN» (IU3BIOHKIMS, JOTHYECKOEe
CIIOXKEHUE), «He» (Jloruueckoe oTpuiianue). [IpuopureT moruyeckux orneparuil.
OnpeneneHne UCTUHHOCTH COCTABHOTO BBICKA3bIBaHUS, €CJIM M3BECTHBI 3HAUYCHHS
MCTUHHOCTH BXOJSIIMX B HErO0 >JIEMEHTAPHBIX BbICKa3bIBaHWM. Jlornueckue
BbIpakeHus. [lpaBuiia 3amucu JIOTMYECKUX BbIpaxkeHuu. IlocTtpoenuwe TabmuIl
VMCTUHHOCTH JIOTUYECKUX BBIPAKCHUMU.

Jlornueckue 371e€MeHThl. 3HAKOMCTBO C JIOTHYECKUMH OCHOBAaMHU KOMIIBIOTEPA.

AJITOPUTMBI M IPOTPAMMMPOBAHME

HNcnosiHuTe M M JITOPUTMBI. AJITOPUTMUYECKHE KOHCTPYKIUU

[lonatne anroputma. HcnmomHuTenu anaropuTtMoB. ANTOPUTM Kak IUIAH
YIIPABJICHUS UCIIOJTHUTEIIEM.

CpoiictBa anroputma. CrocoObl 3amucu anropuTMa (CIOBECHBIM, B BUJC
0JIOK-CXEMBI, TIpoTpaMma).

AunroputmMudeckue KOHCTpyKIuU. KoHCTpykiusa «cienoBaHue». JIMHEUHBIN
anroput™.  OrpaHMYeHHOCTb  JIMHEWHBIX  QJITOPUTMOB:  HEBO3MOXHOCTH
MPEYCMOTPETh 3aBUCUMOCTDh MOCJIEA0BATEIIbHOCTU BBITIOJHAEMBIX JIEMCTBUM OT
HCXOJHBIX JAHHBIX.

KoHCTpyKIusi «BeTBJICHUE»: TOJIHAs W HemoJiHas ¢Gopmbl. BeimosHeHne U
HEBBINOJHEHUE YCJIOBUS (MCTUHHOCTH W JIOXKHOCTh BbICKaszbiBaHUs). [IpocThie u
COCTaBHBIE YCIOBUS.



KoHCTpyKIusi «OBTOPEHMS»: LUKIBI C 33JaHHBIM YHUCJIOM IMOBTOPEHUH, C
YCJIOBUEM BBINIOJHEHUSI, C IEPEMEHHOM ITUKJIA.

PazpaboTtka s hopmManmbHOTO WMCHOJHUTENS alrOpPUTMa, MPUBOJIAIICTO K
TpeOyeMoMy pe3yJbTaTy IpU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3paboTka
HECJIOXKHBIX QJIFTOPUTMOB C HCIOJIb30BAHUEM IIMKJIOB W BETBICHUN IS
yrnpaBieHus (HopMaTbHBIMA HMCIOJHUTEISIMHU, TakuMU Kak Pobot, Yepemarika,
Yepréxkauk. BeInoiHEeHWE  anropuTMOB BpPYYHYIO H  HA  KOMIIBIOTEPE.
CuHTaKkcHU4ecKue U Joruueckue omuoku. OTKasbl.

S3BIK IPpOrpaMMHPOBAHUS

S3pik nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHbIi
AnroputmMudeckuid SA3bIK).

CucteMa mOporpaMMHpPOBAHUS: PEAAKTOP TEKCTa MPOrpaMm, TPaHCISATOP,
OTJIAIYUK.

[lepemenHasi: Tun, uMms, 3HaueHue. Llenble, BEIIECTBEHHBIE U CHUMBOJIBHBIC
MepEMEHHBIE.

Omneparop mnpucBanBaHus. ApUPMETUUECKHUE BBIPAKEHUS U MOPSAIOK HX
BbluncieHus. Onepanuu ¢ UeIbIMUA YUCIaMU: IEJTOYUCICHHOE JIeJIEHUEe, OCTaTOK
OT JICJICHUS.

BerBnenuss. CocTaBHBIE YCIOBHS (3alUCh JIOTHYECKUX BBIPAKEHUN Ha
M3y4yaeMOM SI3bIKE MporpaMMHUpoBaHusi). HaxoxJeHrne MUHHMyMa U MakCUMyMma
U3 JIBYX, TPEX U YETHIPEX uucels. PellleHre KBaapaTHOTO YpaBHEHUs, UMEIOIIETO
BEILIECTBEHHbBIE KOPHHU.

JuanoroBass oTJiaAgKa NOporpaMM: MOMIATOBOE BBINOJIHEHUE, MPOCMOTP
3HAYCHUN BEJIMYUH, OTJIaJ0YHBIN BHIBOJI, BLIOOP TOYKK OCTAaHOBA.

[uxn c ycinoBuem. Anroput™m EBKiIuga st Hax0XACHUS HaWOOJBIIETO
oO11iero JenuTeNsl IByX HaTypalbHbIX uuces. Pa3OueHue 3amucu HaTypabHOTO
yycia B MO3UIIMOHHOM CHCTEME C OCHOBaHMEM, MEHBIIUM WU paBHbIM 10, Ha
OTJICJIbHBIC LI PHI.

[ukn ¢ nmepeMeHHOW. ANTOPUTMBI NMPOBEPKU JEJIMMOCTH OJHOTO ILIEJIOrO
Yyyucia Ha JPYroe, MpOBEPKU HATYPaJIbHOTO YUCTIa Ha TPOCTOTY.

O6paboTka CUMBOJIbHBIX JaHHBIX. CHUMBOJIbHBIE (CTPOKOBBIC) TIEPEMEHHBIC.
[TocumBonbHast oOpaboTka cTpok. [lomcy€r 4YacToThl TMOSBIEHUS CHUMBOJA B
cTpoke. BcTpoennsie pyHKIuU A1t 00pabOTKH CTPOK.

AHaJIu3 aJIrOpuTMOB

OmnpenesieHUe BO3MOXKHBIX PE3YJIbTATOB PpaOOTHl ajiropuTMa MHpU JTaHHOM
MHOYKECTBE BXOJHBIX JIAHHBIX, ONPEICICHHE BO3MOXKHBIX BXOJHBIX JAHHBIX,
MPUBOJIAIIMX K TAHHOMY PE3YJbTaTy.



9 KIIACC

HugpoBas rpaMOTHOCTH

I'o0anbHas ceTb UHTEpHET M cTpaTeruu 0e30MacCHOrO NMOBeAeHUs B Heil

['mo6anbhas cets UuTepuer. IP-aapeca y3noB. CereBoe XpaHeHUE JaHHBIX.
MeTonbl UHIWBUIYAIBHOTO U KOJUIEKTUBHOIO pa3MelIeHUs HOBOM MH(OpMalUU B
WurtepHere. bonbiime naHHble (MHTEPHET-IAHHBIE, B YacTHOCTH JaHHbBIC
COITMAJIBHBIX CETEH).

[Tonsitue 00 mHGOPMAIIMOHHON 0€30MacHOCTU. YTPO3bl MH(POPMALUOHHOM
Oe3omacHoCcTU TIpU paboTe B riao0agbHOM CeTH M METOAbl MPOTUBOACHCTBUS UM.
[IpaBuna Oe3omacHoi ayTeHTHU(UKAIMK. 3allMTa JUYHOM HHPOpMALlUd B
Nutepnere. be3onacueie crpareruu noseaeHus B Unartepuere. [IpeaynpexaeHue
BOBJICUEHHUS! B JIECTPYKTHUBHBIE M KPHUMHHAJIBHBIE (DOPMBI CETEBOW AKTUBHOCTH
(xnOepOyIUTUHT, PUIHHT U APYyTHe (POPMBI).

PaGora B nHpOpPMAITHOHHOM NMPOCTPAHCTBE

Bunp! nestensHoctd B IHTEpHETE, HHTEPHET-CEPBUCHI: KOMMYHUKAIIMOHHbBIE
CEpBUCHI (MOYTOBasl CIy»k0a, BHJI€O-KOH(EPEHU-CBA3b U JIPYTUE), CIPaBOYHbIE
CIIy’KObl (KapThl, paclHUCaHUs U JAPYTHE), IOUCKOBBIE CIIYXKObI, CIIy>KObI
OOHOBJIEHUSI TPOTpaMMHOro oOecnedeHus U Jpyrue ciayxObl. CepBUCHI
roCyapCTBeHHbIX yciyr. O0nayHble XpaHWINILA JaHHbIX. CpencTBa COBMECTHOM
pa3pabOTKu JOKYMEHTOB (oHJaiH-oducekl). [IporpamMHoe obecrieueHrne Kak BeO-
CEpBHUC: OHJIATHOBBIE TEKCTOBBIE M I'paUUECKUE PEIAaKTOPhI, CPElbl pa3padOTKu
IpOrpamm.

Teopernyeckune 0CHOBBI HH(POPMATHKHI

MopeanpoBaHue Kak MeTO/ O3HAHUS

Mopens. 3aiauu, pemaeMble ¢ MOMOIIbIO MoaenupoBanus. Kinaccupukanmu
Mozened.  MarepuanbHble  (HaTypHble) MW MH(GOPMAIMOHHBIE  MOJEIIH.
HenpepeiBHBIE W auCKpeTHble Moaenu. Mmwuranmnonnesie wmoxaenu. HWrpossie
monenu. OneHka aJeKBaTHOCTH MOJEIU MOJAEIUPYEMOMY OOBEKTY M LM
MOJICJIMPOBAHUS.

Tabnuunsie Monenu. Tabnuia Kak mpeACcTaBIeHUEe OTHOIIEHUS.

ba3pl nanHbix. OTOOp B TabnMile CTPOK, YIOBJIETBOPSIONIMX 3aJaHHOMY
YCIIOBHIO.

I'pad. Bepumna, pe6po, myrb. OpueHTUpOBaHHBIE M HEOPUEHTHUPOBAHHBIC
rpadsl. Jnuna (Bec) peOpa. BecoBas marpuna rpada. JnmmHa nytd mexay
BepmmHamu rpada. [louck ontumanbHoro mytd B rpade. HayanbHas BepimHa
(MCTOYHUK) U KOHEYHAs! BEpIINHA (CTOK) B OPUEHTHUPOBAHHOM Tpade. Brruncienue
KOJIMYECTBA MyTEH B HAMPaBICHHOM allMKINYEeCKOM Tpade.



HepeBo. Kopens, Bepmmna (y3en), auct, pedbpo (myra) aepesa. Bwicota
nepesa. [lTogmepeBo. [Ipumepsr ncnonp3oBanus aepeBbeB. [lepebop BapuaHTOB ¢
MOMOILBIO JIEPEBA.

[loHATHE MaTEMAaTHYECKOM MOAENHU. 3aJaud, pPEIIaeMbleé C MOMOULIBIO
MaTEMaTUYECKOro (KOMIBIOTEPHOI0) MoaenupoBaHus. OTInuue MaTeMaTUYECKON
MOJIEIM OT HATYpHOM MOJETM M OT CJIOBECHOro (JIMTEpAaTypHOTO) OIMHUCAHUS
OoO0BEKTA.

OTanbel KOMIBIOTEPHOTO MOJIEIMPOBAHUS: MTOCTAaHOBKA 3aJa4l, IOCTPOEHUE
MaTeMaTUYECKOW MOJENH, POrpaMMHas peaau3alusi, TECTUPOBAHUE, TPOBEIACHUE
KOMIIBIOTEPHOT'O SKCIIEPUMEHTA, AaHAIN3 €r0 Pe3yJIbTATOB, YTOYHEHHUE MOJIETIH.

AJITOPUTMBI M IPOTPAMMMPOBAHNE

Pa3pa0oTka ajiropuTMOB M IPOrpamMm

Pazbuenne 3amaun Ha moazagaud. CoCTaBI€HHE AJITOPUTMOB U MPOTPAMM C
WCIIOJIb30BAaHUEM BETBJIICHUM, LMKIOB M BCIOMOTATENIbHBIX AJITOPUTMOB IS
yopaBieHusl ucnojiHuteseM PoOOT Wi ApyruMH UCHOJHUTEISIMH, TaKUMU Kak
UYepenarika, YepTEKHUK U IPYTUMH.

Tabnuunbie BeMUUHbI (MaccuBbl). OqHOMEpHBIE MaccuBbl. COCTaBICHUE U
OTJIaJIKa IPOTPaMM, PEATU3YIOIINX TUIIOBbIE AJITOPUTMBI 0OPAOOTKH OJTHOMEPHBIX
YHCJIOBBIX MAaCCHBOB, Ha OJHOM M3 S3bIKOB mporpammupoBanus (Python, C++,
[Tackainp, Java, C#, l1IkoapHBIHN ANTOPUTMAYECKHHA S3BIK): 3aMOJHEHNUE YHCIIOBOTO
MaccuBa CIydalHbIMU YKMCJIAaMH, B COOTBETCTBUU ¢ (HOpPMYJION WIM MyTEM BBOJA
YuCeJl, HAXOXKJIECHUE CYMMbI 3JIEMEHTOB MAaCCHBA, JIMHEHHBIA MOUCK 33JaHHOIO
3HAQYEHUSI B MAacCCHBE, MOJACYET SJIEMEHTOB MAacCHBa, YAOBJIETBOPSIOIINX
3aJIaHHOMY YCJIOBHIO, HaXOXJICHHE MHUHUMAIHHOTO (MaKCUMaJIbHOTO) SJIEMEHTa
MaccuBa. COpTUPOBKA MacCHUBA.

O6paboTka MOTOKA JAHHBIX: BBIYMCICHHUE KOJUYECTBA, CYMMBI, CPEIHEro
apu(PMETUIECKOTO, MHUHHUMAJIBHOTO W MAaKCHMAJbHOTO 3HAYCHHS DJIEMEHTOB
MOCJIEA0BATEIBbHOCTH, YIOBJIETBOPSAIOLINX 3aJAHHOMY YCJIOBHIO.

YupasJienue

VYnpasnenue. Curnan. O6patHas cBa3b. [logyueHne curHanoB oT HU(pPOBBIX
JaTYUKOB (KacaHWsi, pAacCTOSHUS, CBETa, 3ByKa © JApyroro). IIpumeps
WCIIOJIb30BAHUSI ~ MPUHIMNA OOpaTHOM CBSI3M B CHUCTEMax  yIpaBJICHUS
TEXHUYECKUMU YCTPOHMCTBAMU C TOMOIIBI JaT4YUKOB, B TOM YHCJIE B
pOOOTOTEXHUKE.

[IpuMepbl poOOTU3UPOBAHHBIX CUCTEM (CHCTEMa YINPABJICHUS JBUKEHUEM B
TPAHCIIOPTHOM CHUCTEME, CBapoOyHas JIMHUS AaBTO3aBOJIa, ABTOMAaTHU3HPOBAHHOE
yIpaBJ€HUE OTOIJIEHUEM JOMa, aBTOHOMHAsI CUCTEMa YNPABJIEHUS TPAHCIOPTHBIM
CPEACTBOM U APYTUE CUCTEMBI).

NupopmanuoHHbIe TEXHOJIOTHH



JIEKTPOHHBbIE Ta0JIMIbI

[TonsiTue 06 3neKTPOHHBIX Tabaunax. THUIBI JaHHBIX B STYEHKaX IMEKTPOHHOU
tabnuiel. PenaktupoBanue u (opmarupoBanue tadnuil. BcTpoeHHble QyHKIMU
JUIs TIOMCKAa MAaKCHUMyMa, MUHHMMYyMa, CYMMbl U CpPEIHEr0 apu(pMETHUECKOroO.
CoptupoBKa JaHHBIX B BbIEJIEHHOM auamnas3oHe. [locTpoenue auarpamm
(rucrorpaMma, Kpyrosas AuarpaMma, TouyedyHas amarpamma). BeiOop Tuna
JarpaMMbl.

[TpeoOpa3zoBanue Gopmyn npu konupoBaHUM. OTHOCUTENbHAs, a0COMIOTHAS
U CMEIlIaHHas ajipecarysl.

VYCOBHBIE BBIYUCIEHUS B AJIEKTPOHHBIX Tabnuuax. CyMMHpoOBaHHE U
MoACU€T 3HAYCHM, OTBEUAIOIIMX 3aJaHHOMY YycioBuio. OOpaboTka OombIIHX
Ha0OPOB JaHHBIX. YHCICHHOE MOJICTUPOBAHUE B SJICKTPOHHBIX TaOIHUIIAX.

NupopmanuoHHbIE TEXHOJIOTHHM B COBPEMEHHOM 001IIeCTBE

PoJib MHPOPMAIIMOHHBIX TEXHOJOTUH B Pa3BUTHUH SKOHOMUKH MUPA, CTPaHBbI,
pernoHa. OTKpbITbIE 00pPa30BATENBHBIE PECYPCHI.

[Ipodeccun, cBsa3anHbie ¢ MHPOPMATUKON U MHPOPMALIMOHHBIMU TEXHOJIOTHSIMU:
BeO-AM3aliHEp, MPOTPAaMMHUCT,  pa3pabOTUMK  MOOWMJIBHBIX  MPHUIIOKEHUH,
TECTUPOBILIUK, AaPXUTEKTOP MPOrPaMMHOIO OOECHEeUeHus, CIEUUaIUCT IO
aHaJIM3y TaHHBIX, CHCTEMHBIN aJIMUHUCTPATOP.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
NHO®OPMATHUKE HA YPOBHE OCHOBHOTI'O OBILIEIO
OBPA30OBAHUA

N3yyenne wHGOpPMATHKKM Ha YPOBHE OCHOBHOTO o00ImIero oOpa3oBaHUs
HaIpaBJICHO HAa JOCTHKEHUE OOYYarOIUMUCS JTMYHOCTHBIX, METANPEIMETHBIX U
MPEAMETHBIX PE3yJIbTaTOB OCBOCHHUSI COJEPKaHUs YYEOHOTO MpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yNbTaThl HMMEIOT HANPaBJICHHOCTh Ha pEIICHHE 3a]1a4
BOCIIMTAHUS, PAa3BUTHUSI W COLMAIM3ANMKN OOYYaIOIIUXCS CPEICTBAMU Y4e€OHOTO
peaIMeTa.

B pesynbrate usydenus MHPOPMATUKHA HA YPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHus y oOydaromierocsi 0yayT copMupoBaHbl CIEAYIONIUE JTUYHOCTHBIC
pe3yabTaThl B YACTU:

1) naTpUOTHYECKOT0 BOCIIMTAHUS:

[IEHHOCTHOE OTHOIIEHUE K OTEUECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY U
HAy4YHOMY HACJIEJIMI0, TOHUMaHWE 3HAUYCHUS MHPOPMATUKH KaK HAYKU B >KU3HU
COBPEMEHHOr0 00I1IeCTBa, BIAJCHUE JOCTOBEPHOU HWH(MOpMAIUEN O MepenoBbIX
MUPOBBIX W OTEUECTBEHHBIX JOCTH)KEHUAX B 001acTH UHPOPMATUKH U
MH()OPMAITMOHHBIX TEXHOJIOTUH, 3aMHTEPECOBAHHOCTb B HAYUYHBIX 3HAHHUSIX O
1 dpoBoil TpaHchopmauu COBPEMEHHOTO OOIIIECTRA;

2) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OpUEHTAIUsI Ha MOPAJIbHBIE IEHHOCTU U HOPMbI B CUTYaILIUSIX HPABCTBEHHOI'O
BBIOOpPA, TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U MOCTYIIKH, a TAK)KE MOBEJCHUE
Y MOCTYIKY APYTUX JIFOJEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHUSI TOCIEICTBUM IIOCTYNKOB, AKTUBHOE HEMPUATHE ACOLMAIBHBIX
MOCTYIKOB, B TOM uunciie B IHTepHeTe;

3) rpakIaHCKOr0 BOCIIUTAHUSA:

MPEACTAaBJICHUE O COIMAJIbHBIX HOpPMax W MpaBUIaX MEKIUYHOCTHBIX
OTHOIIIEHWH B KOJUIEKTHMBE, B TOM YHCJI€ B COIHMAIbHBIX COOOIIECTBAX,
COONIO/IeHNE TPaBWJI OE30MAaCHOCTH, B TOM YHCIE HABBIKOB 0€30MacHOro
MOBEJCHUS B HHTEPHET-Cpelle, TOTOBHOCTh K Pa3HOOOpA3HOW COBMECTHOMU
JIEATEIBHOCTH TPU BBIMIOJHEHUM Y4YeOHBIX, MO3HABATEIbHBIX 3a7ad, CO3JaHUU
y4€OHBIX IPOEKTOB, CTPEMJICHHE K B3aUMOINOHUMAHHMIO W B3aUMOIIOMOIIU B
mpoliecce 3Tol y4eOHOU NIeITeTbHOCTH, TOTOBHOCTh OIICHUBATh CBOE TIOBEJICHHUE U
MOCTYIKH CBOUX TOBApHIEH C MO3UIMU HPABCTBEHHBIX M IPABOBBIX HOPM C
y4ETOM OCO3HAHUSA IOCIEACTBUM MOCTYIIKOB;

4) HeHHOCTEe HAYYHOI' O MO3HAHUA:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUYECKUX NpEACTaBiIeHU 00 uHbOpMaLNH,
nH(OPMAITMOHHBIX npoiieccax u uH(OPMAITMOHHBIX TEXHOJIOTUSIX,



COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIECTBEHHOU
MPAKTUKHU U COCTABJISIOIMX 0A30BYI0 OCHOBY JUJISl IOHMMAHHUS CYLIIHOCTH HAy4YHOMN
KApTUHBI MUPA;

UHTEpEeC K OOYYEHHUIO U IO3HAHHIO, JI0003HATEIBHOCTh, TOTOBHOCTh U
CHOCOOHOCTh K CamMO00pa30BaHUIO, OCO3HAHHOMY BBIOOPY HAamNpaBICHHOCTH U
YPOBHsI 00y4Y€HUs B JalbHEHIIEM;

OBJIAJICHNE OCHOBHBIMH HAaBBIKAMHM HCCIIEOBATEIbCKON JIEATEIbHOCTH,
YCTaHOBKA Ha OCMBICJIEHUE OIbITAa, HAONIOACHUN, MOCTYNKOB U CTPEMJICHHE
COBEPILIECHCTBOBATh IIyTH JOCTWKECHMSI WHIMBHIYAJIBHOIO W KOJUIEKTUBHOIO
0J1aronoyyus;

c(OpMUPOBAHHOCTh MH(POPMAIMOHHON KyJIbTYpbl, B TOM YHCJIE€ HAaBBIKOB
CaMOCTOATENbHON paldOThl ¢ y4E€OHBIMM TEKCTAMH, CIPABOYHOM JIHMTEPATypOH,
pa3HOOOpa3HBIMU CpECTBAMU MH(GOPMALMOHHBIX TEXHOJOTHM, a TakXke yMEHHUs
CaMOCTOSITENIEHO ONPENENATh 1IeJU CBOET0 00Y4YEeHHsI, CTaBUTh U (HOPMYIUPOBAThH
JUIsl ce0si HOBBIE 3aJauM B y4y€0e M IO3HABATENbHOW JESITEIbHOCTH, Pa3BUBAThH
MOTHBBI U HHTEPECHI CBOEH ITO3HABATEIIBHON IESITENBHOCTH;

5) dpopmupoBaHus KYJbTYPHI 310POBbS:

OCO3HAHME [IEHHOCTU JKU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0pPOBBIO, YCTAaHOBKAa Ha 3J0pOBBIA 00pa3 KH3HU, B TOM 4HCIE M 3a CUET
OCBOCHHMSI W COONIOACHUS TpeOOBaHMM O€30MacHOM HKCIUTyaTallud CpPEICTB
MH()OPMAITMOHHBIX 1 KOMMYHUKAIMOHHBIX TEXHOJOTUI;

6) Tpy10BOI0 BOCIIMTAHMSI:

UHTEpeC K MPaKTUYECKOMY H3Yy4YeHHIO0 mpodeccuit u Tpydaa B cdepax
npoeccuoHaIbHON NEeSATEIbHOCTH, CBSA3aHHBIX C UH(OPMATUKOMH,
IPOrpaMMUPOBAHUEM W HH(POPMALMOHHBIMU TEXHOJOTHUSIMH, OCHOBAaHHBIMU Ha
JOCTHXKEHHSIX HayKU MH(DOPMATUKH U HAYYHO-TEXHUYECKOT0 MPOrpecca;

OCO3HAaHHBIM BBIOOP W  TOCTPOCHHE HWHAMBHUIYAJIbHOM  TpaeKTOpUU
oOpa3oBaHMsI W >KM3HEHHBIX IIJJAHOB C YYETOM JIMYHBIX MU OOLIECTBEHHBIX
WHTEPECOB U MOTPEOHOCTEH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OCO3HAaHHME TJI00aTBHOr0 XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pelieHuss, B TOM 4HCIE€ C€ YYETOM BO3MOXKHOCTEH HMH(POPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHl;

8) apanTanuu o0y4yaroumerocsi K M3MEHsIIOIIUMCSH YCJI0OBHAM COLUAIBLHOM
U IPUPOJHOM CpeabI:

OCBOEHHE OOYYAIOIIMMHUCSA COLMAIBHOTO OIBITa, OCHOBHBIX COLIMAIBHBIX
poJIel, COOTBETCTBYIOIMX BEAYLIEH IEATEIbHOCTH BO3pAcTa, HOPM M IPAaBHII
OOIIECTBEHHOTO NIOBeIeH!Us, (JOPM COLMATILHOM KU3HU B IPyINIax U cOOOIIeCTBAX,
B TOM YHCJI€ CYIIECTBYIOIIUX B BUPTYAJIbHOM MTPOCTPAHCTBE.



METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpeameTHbie pe3yJabTaTbl OCBOCHHMS MPOTpamMMbl MO HH(POPMATUKE
OTpaXKalOT  OBJIAJICHHE  YHHUBEPCAJIIbHBIMU  YYEOHbIMH  JEHUCTBUAMH  —
II03HABATEJIbHBIMA, KOMMYHUKATUBHBIMHU, PErYJIATUBHBIMHU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

Bba3oBble Jjoruueckue JelicTBUA:

YMEHUE ONpEeNEeNsATh TMOHATUS, CO3JaBaTh OO0OOIICHUS, YCTaHABIUBAThH
aHaJIOTUM, KJIacCU(UUIUPOBATh, CaAMOCTOATENIbHO BBIOMPATh OCHOBAaHUA W
KpUTEpUH JJIs1 KJIacCU(UKAIMK, YCTAaHABIUBATh MPUYUHHO-CIIEACTBEHHBIC CBS3H,
CTPOUTH JIOTMYECKHE PACCYX ICHUS, JIeJaTh YMO3aKIIOUEHUs] (MHIYKTUBHBIE,
JeAYKTUBHBIE U 110 aHAJIOTUU) U BBIBO/IbI;

yMEHHUE CO03/1aBaTh, MPUMEHSATh U MPEOOpPa3OBBIBATH 3HAKK WU CHUMBOJIBI,
MOJIEJIN ¥ CXEMBI JIJIsl pEIICHUs YYCOHBIX U MMO3HABATEIIbHBIX 33]1a4;

CaMOCTOATENLHO BBIOMpaTh COCOO pelieHus yueOHOW 3a1aduu (CpaBHUBATh
HECKOJIbKO BapUaHTOB pEIICHUsS, BbIOMpATh HauboJiee MOAXOIAIIUNA C Y4ETOM
CaMOCTOATENLHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble ucciaeaoBare/ibCKue 1eiCTBUA:

dbopMyIUpoBaThL BOMPOCH, (DUKCUPYIOLIUE pa3pblB MEXKAY pealbHbBIM U
YKEJaTeIbHBIM COCTOSTHUEM CUTYaIluu, 00bEKTa, U CAMOCTOSATEIIBHO YCTaHABINBATh
HMCKOMOE U JIAaHHOE;

OILICHMBATh HA MIPUMEHUMOCTH U JOCTOBEPHOCTHh MH(OPMAIUIO, OTYUYSHHYIO
B XOJI€ UCCJIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOXHOE JajbHEUIIee pa3BUTHE MPOIECCOB, COOBITUN U
WX TIOCJIC/ICTBUSI B AHAJIOTUYHBIX WUJIM CXOJHBIX CUTYyaIlUsAX, a TaKKe BBIJIBUTATH
MPEANOJI0KEHNS 00 UX Pa3BUTUU B HOBBIX YCJIIOBHSIX U KOHTEKCTAaX.

Pabora c nunopmanueii:

BBIABJIATE AeUIMT WHOOpPMALUM, TaHHBIX, HEOOXOAUMBIX Jis PEUICHUS
MOCTaBJICHHOM 3aJ1auM;

MPUMEHSTh PA3IUYHBIE METOJbI, HHCTPYMEHTHI M 3alpOChl MPU TOUCKE U
orOope WH(OpMAIMU WIM JIaHHBIX W3 HCTOYHUKOB C YYETOM MPEIOKEHHOM
y4eOHOM 3a/1a4M U 3aJaHHBIX KPUTEPHEB;

BBHIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATU3UPOBATh W MHTEPIPETUPOBATH
WH(pOpMAIIMIO PAa3IMUHBIX BUJOB U (DOPM MIPEACTABIICHHUS;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMAIBbHYIO  (QOpMy  TIpEICTaBIICHUS
uHOpMAIUU U WLIIOCTPUPOBATH pEIIaeMble 3a7a4d HECIOXKHBIMH CXEMaMH,
TuarpaMMamu, MHOU Tpadukoil 1 nX KOMOMHAITUSIMU;

OIICHUBATh HAAEKHOCTh HMHGPOPMAIMKM IO KPUTEPUSIM, MPEAJIONKEHHBIM
y4UTENEeM UIN CHOPMYIUPOBAHHBIM CAMOCTOSITEILHO;

3¢ (HEKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATH HH(DOPMAIIHUIO.



KoMMyHUKAaTHBHBIe YHHBeEpPCaAJIbHbIE Y4eOHbIE e CTBUS

OO0menue:

COTIOCTABJISITh CBOM CYXKJICHHS C CYKACHUSMH JAPYTMX YYACTHUKOB JUAJIOTa,
OOHapy>KUBaTh Pa3IMuME U CXOJCTBO MO3UIIUI;

nyOJUYHO MPEACTABIIATh PE3YJIbTATHI BHIMOJIHEHHOTO OMBITA (IKCIIEPUMEHTA,
UCCIIEIOBAHUS, IPOEKTA);

CaMOCTOSATENILHO BBIOMPAaTh (OpMaT BBICTYIUIGHUS C Y4ETOM 3amad
MPE3EHTAllMM U OCOOCHHOCTEW ayJAUTOPUU M B COOTBETCTBUU C HUM COCTABIISTH
YCTHBIE U MMMCbMEHHBIE TEKCTHI C UCTIOJIB30BAHUEM HILTIOCTPATUBHBIX MATEPUAJIOB.

CoBMmecTHasI 1eITEIBHOCTD (COTPYIHHUYECTBO):

MOHMMATh M HMCHOJIb30BaTh MPEUMYIECTBA KOMAHAHOW U WHIUBUIYATHHOU
paboThl TpHU penieHUH KOHKPETHON NpOOJEeMBI, B TOM YHCJIE TMPU CO3MaHUN
UH(OPMAITMOHHOTO MPOIYKTA;

MPUHUMATh 11€JIb COBMECTHOM MH(GOPMAIIMOHHON NEATEeILHOCTH MO cOopy,
oOpaboTke, mepenade, (opMmanuzanuu HHPOPMAIIUU, KOJUIEKTUBHO CTPOUTH
JEUCTBUS MO €€ JNOCTHXKEHUIO: PacipeaeisiTh POJIH, JOTOBAPUBATHCS, 00CYXKIATh
MPOIIECC U PE3YIBTAT COBMECTHOM paOOTHI;

BBHITIOJIHATh CBOIO 4YacTh PaboOThl ¢ WHMOpMaiued win UHPOPMAIMOHHBIM
MPOAYKTOM, AOCTUTasi Ka4eCTBEHHOTO PE3yjbTaTa MO CBOEMY HANpPABICHUIO U
KOOPAUHUPYSI CBOU JACHCTBUS C APYTUMU YIC€HAMU KOMaH/IbI;

OIICHUBATh Kaue€CTBO CBOETO BKJIaJa B 001U HHPOPMAITMOHHBIN TPOIYKT 1O
KpUTEPUSIM, CaMOCTOSITENILHO chopMyITUPOBAHHBIM y4aCTHUKaAMHU
B3aUMOICUCTBUS;

CpaBHUBATh pE3yJbTAaThl C HWCXOJHOW 3aJayeid M BKJIAQJ KaXXJIOTrO YJieHa
KOMaH/Jbl B JIOCTMXKEHHE PE3yJIbTaTOB, pa3AeyisiTh cPepy OTBETCTBEHHOCTH U
MPOSIBIIATh TOTOBHOCTH K MPEIOCTABJICHUIO OTYETA TIepe] TPYIIION.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusanus:

BBISIBJISITH B JKU3HEHHBIX M YUYEOHBIX CUTyallUsX MPOOJIEeMbI, TpeOyromme
peLIeHuMS;

OPUEHTHPOBAThCSI B  PA3NIUYHBIX TOAXOAAaX K MPUHATUIO pelleHui
(MHOUBUIYaTbHOE IPUHSTHE PEIICHUH, MPUHATHE PEIICHUIN B TPYIINE);

CaMOCTOATENILHO COCTaBJIATh AJTOPUTM pEUIeHUs 3a7aud (WM ero 4acTh),
BBIOMpPATh CIIOCOO perieHus: ydeOHOU 3a7aun ¢ YYETOM UMEIOIIUXCS PECypCOB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHpPOBAaTh MpeAJiaraéMble BapHAHTHI
pELICHUN;

COCTaBJISITh IUIAH AEUCTBUM (TUIaH peanu3aldd HaMEUEHHOTO alropurMa
peuieHus), KOppPEeKTUPOBaTh MNPEJIOKEHHBI alrOpUTM C YYETOM MOIYUYEHUS
HOBBIX 3HaHUM 00 H3y4aeMOM OOBEKTE;



Jenath BBIOOP B YCIOBUAX MPOTUBOPEYMBON wuHPOpMammu # OpaTh
OTBETCTBEHHOCTb 32 PEILICHHUE.

CaMoOKOHTpPOJIb (pediekcus):

BJIAJETh CIIOCOOAMU CAaMOKOHTPOJISl, CAMOMOTHUBALIMU U PEDIICKCUU;

J1aBaTh OLICHKY CUTYallUH U MpPEJiaraTh IJIaH €€ N3MEHEHHUS;

YUYUTHIBATh KOHTEKCT U MPEIBUIECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh
NpU pEIICHUH Y4yeOHOM 3ajaud, aJanTUpPOBaTh pEUICHWE K MEHSIOMMUMCS
00CTOSITEILCTBAM;

OOBSACHATh  MPUYMHBI  JOCTUXKEHUS  (HEIOCTHIKEHHUS])  pe3ysbTaToB
MH(OPMAIMOHHON JIeATeNIbHOCTH, JaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY, YMETh
HaxXOJUTh O3UTUBHOE B MIPOU3OLIEAIICH CUTyaIUU;

BHOCHUTh KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
WU3MEHUBIINXCS CUTYaIlMH, YCTAHOBJIEHHBIX OMIMOOK, BOSHUKIIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM.

IMOUMOHAIbHBIA HHTEJJIEKT:

CTaBUTh CeOS1 HA MECTO JAPYroro 4eJoBeKa, MOHUMATh MOTHUBBI U1 HAMEPEHUS
JIPYTOro.

IlpunsaTHe ceds M APyrux:

OCO3HaBaTh HEBO3MOXHOCTb KOHTPOJIMPOBATH BCE BOKPYT JAXKE B YCIOBHSIX
OTKPBITOTO J0CTyMa K JII0OBIM 00bEMaM UH(POPMALIMH.

MNPEAMETHBIE PE3YJIBTATDBI
K konmy oOydenuss B 7 kjacce y oOydaromierocs OyayT cQOpMUPOBAHBI
CIICYIOIINE YMECHHUS:

MOSICHSITh Ha npuMepax CMBICIT TTOHATHI «uH(pOpMAITHY,
«MH(POPMALIMOHHBIN  Tporecc», «o0paboTka  uHOpMaAIUU»,  «XpaHECHHE
uHdopMaIuny, «repenada nHHOpMaIHm;

KOAMPOBaTh M JIEKOAMPOBATH COOOIIEHUS TIO 3aJaHHBIM IpaBUIIAM,
JEMOHCTPHUPOBATh TOHMMAaHUE OCHOBHBIX MPUHITUIIOB KOAUPOBAaHMS WHPOPMAITUN
pa3IUYHON MPUPOBI (TEKCTOBOM, rpadyuuecKoi, ayino);

CpaBHUBATh JUIMHBI COOOIIEHWH, 3alMUCAaHHBIX B Pa3IMYHBIX andaBuTax,
OTIepUpOBaTh €IMHUIIAMH H3MEpPEHUsT WH(GOPMAIIMOHHOTO 00bEMa U CKOPOCTH
nepeaaun JaHHbIX;

OIICHMBATh W CPaBHUBATh pPa3MepPbl TEKCTOBBIX, I'PAPUUYCCKUX, 3BYKOBBIX
daiinoB u Buaeodaitios;

MPUBOJUTH TPUMEPHl COBPEMEHHBIX YCTPOWCTB XpaHEHUS U Tepeaaqu
nH(pOpMaIH, CPaBHUBATH UX KOJIMYECTBEHHBIE XapaKTEPUCTUKH;

BBIICNIATh OCHOBHBIC 3Tallbl B MCTOPUHM W TMOHUMATh TCHJCHIIMH Pa3BUTHS
KOMIBIOTEPOB U IPOTPAMMHOTO 00ECTICUeHUS;



MOJTy4aTh U UCHOIB30BaTh MH(GOPMAIIMIO O XapaKTEPUCTUKAX MEPCOHATBHOTO
KOMITBIOTEPA M €r0 OCHOBHBIX 3JIEMEHTax (IpOLECCOp, ONEpaTUBHAS MaMSTh,
JOJICOBPEMEHHAs NaMsTh, yCTPOICTBA BBOJA-BbIBO/A);

COOTHOCUTh XapaKTEPUCTUKH KOMIIBIOTEpA C 33Ja4aMM, PEIIAEMBbIMU C €ro
OMOMUIBIO;

OPUEHTUPOBATbCS B HUEPAPXUUYECKON CTPYKType (ailliIoBO  CUCTEMBI
(3amuceIBaTh ToONHOEe WMA (haiinma (kaTtaysora), myTh K ¢aimy (karajory) IO
UMEIOLIEMYCSl ONMCAHMIO (PalIoBOM CTPYKTYpbl HEKOTOPOTO MH(POPMAIMOHHOTO
HOCHUTEJIS);

paborath ¢ (aiiIoBOMl CUCTEMOM NEPCOHAIBHOIO KOMIIBIOTEpPA C
UCIOJIb30BaHUEM Tpadudeckoro nHTepdeiica, a IMEHHO: CO3/1aBaTh, KOMUPOBATH,
nepemMeniarb, NePeMMEHOBBIBATh, YJIAIATh U apXWBHPOBATh (ailibl U KaTajorw,
UCITI0JI30BaTh AHTUBHUPYCHYIO IIPOTPaAMMY;

IIPENCTABIATh PE3YJIBTATHI CBOEU JEATENBHOCTH B BUAE CTPYKTYPUPOBAHHBIX
WUTIOCTPUPOBAHHBIX JJOKYMEHTOB, MYJIbTUMEAUNHBIX TPE3ECHTALINI;

uckatb nHpopmanuio B MIHTEpHETE (B TOM YHMCIE, MO KIFOYEBBIM CIOBaM, IO
U300pAKEHHIO), KPUTUUECKH OTHOCUTHCS K HaWJIE€HHOM MH(OpMaluu, 0CO3HABAs
OMacCHOCTh JUIsI JIMYHOCTM U  OOIIECTBAa PAacIpOCTPaHEHUS BPEAOHOCHOM
uH(pOpMaIK, B TOM YHCJIE SKCTPEMUCTCKOTO U TEPPOPUCTHUECKOTO XapaKTepa;

NOHUMATh CTPYKTYPY aJpeECOB BEO-PECYPCOB;

UCITI0JIb30BaTh COBPEMEHHbBIE CEPBUCHI HHTEPHET-KOMMYHUKAIUI;

cobmoaatk TpeOoBaHUS O€30MacHONM SKCIUTyaTallud TEXHUYECKUX CPE/ICTB
UHPOPMAILIMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJOIHH, COOMI0AaTh CETEeBOM
ITUKET, 0a30Bble HOPMBI HH(DOPMAIMOHHOW OSTUKHM U TIpaBa Ipu paboTe ¢
NPUWIOKEHUSIMU Ha JIOOBIX ycTpoiicTBax U B MHTepHeTe, BbIOMpaTh Oe30macHble
CTpaTEeruyu NOBEACHUS B CETH;

OPUMEHATh METOAbl MPO(UIAKTUKA HEraTMBHOIO BIIMSHUS  CPENCTB
UHQOPMALIMOHHBIX W KOMMYHUKAIIUOHHBIX  TEXHOJOTHMH Ha  3JI0pOBbE
MOJIb30BATES.

K konmy oOyuenuss B 8 kiacce y oOydaromerocss Oyayt chopmMupoBaHb
CIEAYIOIINE YMEHUSA:

MOSICHAThL  HA  MOpUMEpax  pa3jiuuus  MEXAy  MO3UIMOHHBIMH U
HETO3UIMOHHBIMU CUCTEMaMU CUUCIICHUS;

3anuChiBaTh W cpaBHUBaTh ILeible yuciaa ot 0 go 1024 B pa3nuyHbIX
MO3UIIMOHHBIX CHUCTEMaX CUYMUCICHUA (C OCHOBaHUSIMU 2, 8, 16), BBINOJHATH
apu(pMeTHIECKHE OTIEPAIMH HAJl HUMU;

pacKpbIBaTh CMBICT TOHSTUN «BBICKA3bIBAHME», <«JIOTHYECKas OTIeparus»,
«JIOTUYECKOE BBIPAKEHUEY;



3aMMCBIBATh JIOTHYECKHE BBIPAXKEHUS C MCIOJB30BAHUEM JU3IBIOHKIUH,
KOHBIOHKIIMM W OTPULIAHUSA, ONPENENSATh MCTUHHOCTH JIOTMYECKUX BBIPAKEHUH,
€CJIM U3BECTHBI 3HAYECHMS] MCTHHHOCTU BXOJAIIMX B HETO MEPEMEHHBIX, CTPOHUTH
TaOJIMLbl HICTUHHOCTY JJIs1 JIOTUUECKUX BBIPAXKEHUH;

PacKpbIBaTh CMBICA HMOHSTUH «HUCIOJHUTENBY, «AJITOPUTM», «IIPOrpaMMay,
NOHUMAs Pa3HUILYy MEXKy YNOTPEOICHUEM 3THX TEPMUHOB B OOBIICHHOW pEYU U B
uHpOpMaTHKE;

OINKCHIBaTh AJTOPUTM pELICHUS 3aJaud pas3IMYHBIMU CHOco0aMu, B TOM
quciie B BUAE OJOK-CXEMBI;

COCTaBJISITh, BHIINOJIHATh BPYUHYIO M HAa KOMIIBIOTEPE HECIOKHBIE AJITOPUTMBI
C HCHOJb30BAaHUEM BETBJICHUN M IMKJIOB I YHPABICHHUS HCIOIHUTEISIMH,
TakuMH Kak Pob6oT, Uepemamika, YepTéxHUK;

UCIOJIb30BaTh KOHCTAHThl W TIEPEMEHHBIE PA3IUYHBIX TUIIOB (YUCIIOBBIX,
JOTHYECKHUX, CUMBOJIBHBIX), a TAK)XKE COZEpXAIlIUe WX BBIPAXKECHUS, UCIIOJIb30BAThH
oIepaTop MPUCBAVBAHMUS;

UCITIOJIB30BaTh MPHU pa3pabdOTKe MpOorpamMm JOTUYECKHUE 3HAYEHUS, ONEPALMH
Y BBIPQXKCHUS C HUMU;

aHAIM3UPOBATh IIPEIOKEHHBIE AJITOPUTMBI, B TOM YHUCIIE ONPEACIIATH, KAKHE
pe3ynbTaThl BO3MOKHBI IIPH 3aIaHHOM MHO>KECTBE UCXOJHBIX 3HAYCHU;

co3gaBaTh W  OTJIAXWBAThb MPOrpaMMbl Ha OJAHOM U3  SI3BIKOB
nporpammupoBanus  (Python, C++, Ilackams, Java, C#, IlkonabHBIN
AnroputMudeckuil fI3bIK), peanu3ylollUe HECIOXKHBbIE aNrOpUTMbI 00pabOTKU
YUCJIOBBIX JAHHBIX C HCIIOJIb30BAHHEM LMKIOB M BETBJICHUI, B TOM YMHCIIE
peanu3yrone NpoBEepKy AEIMMOCTH OAHOTO LIEJIOr0 YUCIA Ha JIPYroe, MPOBEPKY
HATypaJbHOTO YKCJIa HAa IPOCTOTY, BbIACIECHUS IU(P U3 HATYPAIBHOIO YUCIA.

K koHuy oOyueHus B 9 kiacce y oOyuaromierocsi OyayT chOpMHpPOBaHbI
CJIEIYIOLUE YMEHMUS:

pa30buBaTh 3aJayd Ha MOJ3aJauyd, COCTaBJIATh, BBHIMNOJHATH BPYUHYIO U Ha
KOMITBIOTEPE HECJIOXKHBIE AJITOPUTMBI C HCIOJIb30BAHMEM BETBJICHUM, LIMKJIOB U
BCIIOMOT'aTEJIbHBIX AJITOPUTMOB JUJISl YIPABJICHHUS] UCHOJHUTEISIMU, TaKUMHU Kak
Po6oT, Uepenarka, UepTExXHUK;

COCTaBJISITh M OTJIAKMBATh MPOrPaMMBbI, PEAIU3YIOLUE TUIIOBBIE AITOPUTMBI
O0OpaOOTKM YHUCIOBBIX TOCJEIOBATEIbHOCTEH WM OJHOMEPHBIX YHCIOBBIX
MacCHUBOB (ITOMCK MAaKCUMYMOB, MUHUMYMOB, CYMMbI WJIH KOJMYECTBA 3JIEMEHTOB
C 3aJaHHBIMH CBOWCTBaMH) Ha OJIHOM W3 sI3BIKOB IporpammupoBanus (Python,
C++, ITackans, Java, C#, llIkonpHbINH AITOpUTMHYECKUN SI3BIK);

pacKphIBaTh CMBICH MOHATHNA «MOJENb», «MOAECIHPOBAHUEY», OMNPEIECIATH
BUJbI MOJIEJIEH, OLIEHWBATh aJEKBATHOCTh MOJIEIN MOJAEITUPYEMOMY OOBEKTY U
HEISIM MOJIETTUPOBAHMS;



UCIIONB30BaTh Tpadbl M JAEpeBbs I MOACIMPOBAHUSA CHUCTEM CETEBOW U
UEPAPXUUYECKOM CTPYKTYpPBHI, HAXOAUTH KpaTUalIluil MyTh B rpade;

BBIOMpaTh CIIOCOO MPEACTaBICHHUS JAHHBIX B COOTBETCTBHM C MOCTABICHHON
3ajadyel  (TaOauIbl, CcXembl, TpaduKu, JAHarpaMMbl) C HCIIOJIb30BaHUEM
COOTBETCTBYIOIIUX IPOrPAMMHBIX CPEJICTB 00paOOTKH JaHHBIX;

UCIIONb30BaTh  AJIGKTPOHHBIE TaOMUIBI Uisi  00paOOTKM, aHamu3a U
BU3yalIM3alliy YHUCJIOBBIX JAaHHBIX, B TOM YHCIE C BBIJCICHUEM JHala3oHa
TaOJMIIBI U YIIOPSA0YMBAHUEM (COPTUPOBKOM) €TI0 DJIIEMEHTOB;

co37aBaTh U MPUMEHSTH B 3JICKTPOHHBIX TaOIMIIAX POPMYIIBI ISl pacU€TOB C
UCIIOJIb30BAaHUEM BCTPOEHHBIX apudMeThyeckux (yHKIHM (CyMMHpOBAaHHUE U
MOJICYET 3HAYEHUH, OTBEYAOIIMX 33JaHHOMY YCJIOBHIO, CpelHEE apu(phMETUUYECKOE,
MOMCK  MAaKCUMaJbHOIO WU  MHHUMAJIbHOTO  3HA4Y€HHUs),  aOCOJIOTHOM,
OTHOCHUTEJIHLHOM, CMEIIIaHHOM a/ipecallnu;

UCIIOJIb30BATh JJIEKTPOHHBIE TAOJIMIIBI JUISI YHMCIECHHOTO MOJICIMPOBAHUS B
MPOCTHIX 33/a4ax U3 Pa3HbIX MPEIMETHBIX 00IacTeH;

UCIIONB30BaTh  COBPEMEHHBIE  HMHTEPHET-CEPBUCHI (B TOM  YHCIE
KOMMYHHKAIIIOHHBIE ~CEpPBUCHI, OOJIadyHble XpaHWIHINA JaHHBIX, OHJIAMH-
nporpaMmbl  (TEKCTOBBIE M TpadUUecKue pPeIaKkTopbl, Cpeabl pa3paboTku)) B
yueOHOW U TIOBCETHEBHOM 1A TEIBHOCTH;

MPUBOANTh TIPUMEPHI HCIIONB30BAHUS TEOMH()OPMAITMOHHBIX CEPBHUCOB,
CEpBHUCOB TOCYJapCTBEHHBIX YCIYT, 0Opa3oBaTelbHBIX CEpBUCOB MHTepHeTa B
yueOHOW U IOBCETHEBHOM 1A TEIBHOCTH;

UCIONIBb30BaTh  pa3iMuyHble  CPEACTBA  3alUTBl  OT  BPEAOHOCHOIO
IPOrpaMMHOr0  00€CIEUEeHMs], 3alUIIATh MEPCOHAIBHYI0 HH(POPMAIUIO OT
HECaHKIIMOHUPOBAHHOTO JOCTYMa M €ro MOCIEACTBHM (pasriiamieHus], TOIMEHBI,
yTpaThl MJAHHBIX) C YYETOM OCHOBHBIX TEXHOJOTHMUYECKUX W COIMAIbHO-
MICUXOJIOTUYECKNX  acCMeKTOB  HCMOJb30BaHus cetu HMHrepHer  (cereBas
AHOHUMHOCTb, IU(POBOH Clie]l, ayTEHTUYHOCTh CYOBEKTOB U PECYPCOB, OACHOCTh
BpPEJIOHOCHOTO KO/J1a);

pacrno3HaBaTh MOMBITKU U MPEAYIPEkKAaTh BOBICUCHHE Ce0sl U OKPYKAIOIINX
B JICCTPYKTHBHBIC W KPUMHHAJIBbHBIE ()OPMBI CETEBOH aKTUBHOCTH (B TOM YHCIIE
K1OepOyJUTHHT, (DUILIUHT).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmmuecTBo yacos
Ne n/m HaunmeHoBaHMe pa3je/ioB U TeM DJleKTpoHHbIe (LM (ppoBbIE)
NPOrpaMmblI Bcero Kontpoasubie | Ilpakradeckue o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Pazgea 1. lndpoBasi rpaMOTHOCTD
11 Komnreiotep — yHuBepcaiibHoOe 2 bubnnorexa [IOK
' yCTPOCTBO 00pabOTKHU JAHHBIX https://m.edsoo.ru/7f41646e
bubnuorexa [JOK
12 Hporpammvt  nare 4 https://m.edsoo.ru/7f41646e
bubnnoreka IIOK
13 Kommprorepisie cern 2 . https://m.edsoo.ru/7f41646e
Wroro mo pazneny 8
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
21 Wndpopmanus u nHPOpMaIMOHHbIE 2 bubmuoreka [JOK
' MPOIECCHI https://m.edsoo.ru/7f41646e
bu6nuoreka [IOK
2.2 [pencrasnenue undopmatum 9 . https://m.edso0.ru/7f41646e
Hroro no pazneny 11
Pasnen 3. UndopmaumoHHbie TEXHOJTOTHH
bubmmoteka [IOK
3.1 Texcrosere 10KyMeHTEI 6 https://m.edsoo.ru/7f41646e
but6mmoreka [IOK
3.2 Kommprorepras rpaguka 4 https://m.edsoo.ru/7f41646e
. bu6nuoreka [IOK
3.3 MyzbTHME IMHHbIC IPE3CHTALIHN 3 https://m.edso0.ru/7f41646e
Wroro no paszneny 13
PezepBHOE Bpemst 2 1
OBUIEE KOJIMYECTBO YACOB I1O0 34 3 0

ITPOTPAMME




8 KUIACC

Ne i/

HaumenoBanue pa3aesioB U TEM

KoaunuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIE)

NPOrpaMMBI Beero KonTpoabubie | IlpakTudeckue oOpa3oBaTe/ibHbIe pecypchbl
padoThI padoThI
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
bu6nuoreka [IOK
11 Cucremt camcrenns 6 https://m.eds00.ru/7f418516
. bubmnorexa IIOK
1.2 DJIEMEHTHI MAaTEMATUYECKOM JIOTUKU 6 1 https://m.eds0o.ru/7f418516
Htoro no pazneny 12
Pazngen 2. AnroputMbl 1 NIPOrpaMMHUPOBAHUE
21 HcnosHuTeny U alnropuTMsl. 10 1 bubnuorexa [HOK
' AJTOPUTMUYECKHE KOHCTPYKIIUU https://m.edso00.ru/7f418516
bubnnoreka IIOK
2.2 #13BIK IOrpAMMHPOBAH J https://m.edso0o.ru/7f418516
bubmmoteka [IOK
2.3 AHQIU3 QITOPHTMOB 2 https://m.eds00.ru/7f418516
Hroro no paszneny 21
Pe3epBHOE Bpems 1 1
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME




9 KUIIACC

KoaunuecTBO 4acoB

DJIeKTpOHHbIe (LM (pPOBbIE)

Ne i/ HaunmeHoBaHMe pa3je/ioB U TeM
NPOrpaMMBI Beero KonTpoabubie | IlpakTudyeckue oOpa3oBaTe/ibHbIe pecypchbl
padoThI padoThI
Pa3nes 1. ludgpoBasi rpaMOTHOCTH
['106 nu
1.1 cf;aTa;J;;}Iflageii)Trfac;;:g Ilf)ifneHHﬂ B 3 Bubmiorexa LIOK
el https://m.edsoo.ru/7f41a7d0
12 Pabora B nH(opMannoHHOM 3 bubnmnoreka [HOK
' IPOCTPAHCTBE https://m.edsoo.ru/7f41a7d0
Htoro no pazneny 6
Pasznea 2. Teoperuyeckue 0CHOBbI MHH()OPMATHKH
bubmuorexa [IOK
2.1 MoaenvpoBaHue KaK METOI TO3HAHUS 8 1 https://m.edsoo.ru/7f41a7d0
Hroro no paszneny 8
Pa3nes 3. AropuT™Mbl M IpOrpaMMHpPOBaHue
bu6nuoreka [IOK
31 Paspabotia anroputmos u mporpaviv 6 https://m.edsoo.ru/7f41a7d0
bubmmoreka [IOK
32 Ynpaserue 2 https://m.edsoo.ru/7f41a7d0
Hroro o pasneny 8
Paznen 4. UndopmanmonHbie TEXHOJIOTUH
but6mmoreka [IOK
41 IMEKTPOHHBIC TAOMHLIE! 10 1 https://m.edsoo.ru/7f41a7d0
4.9 HNupopmalinoHHbIE TEXHOJIOTUHU B 1 bu6muoreka [JOK
' COBPEMEHHOM OOIIIECTBE https://m.edsoo.ru/7f41a7d0
Wroro no paszneny 11
PezepBHOE Bpemst 1 1
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

ITPOTPAMME




ITOYPOYHOE IIVTAHUPOBAHUE

7 KJIIACC
N KoimuecTBo yacos DJIEeKTPOHHbBIE
]
u¢poBbie
i Tema ypoxa Beero Kontpoabusie | IpakTuyeckne uugp
paﬁOT],I paﬁOT],I 06p330BaTeJILHLIe
pecypchbl
bubmnoreka IIOK
1 Nudopma a e
HpOpMALIHS H JAAHHEI 1 https://m.eds00.ru/8a161966
bubmnoreka IIOK
2 "
HOPMAIIHOHHEIE ITPOLECCH! 1 https://m.edsoo.ru/8al6le2a
Pa3Hoobpazue s13b1k0B U anhaBuTOB. EcTecTBEHHBIE U Bubmorexa ITOK
. https://m.edsoo.ru/8al61fec
(dbopMalibHBIC A3BbIKH. JIBOMYHBIN anaBuT.
3 [IpeoOpazoBanue m060ro andaBuTa K JBOUYHOM 1 bubmorexa LHOK
Hp P A 4 https://m.eds00.ru/8a162186
pencTaBiIeHE JaHHBIX B KOMIBIOTEPE KaK TEKCTOB B Bu6miorexa LOK
ABOMHHOM afipaBHTe. https://m.eds00.ru/8a162316
4 Konnposanue TekcToB. PaBHOMEpHBIE 1 1 bu6anoreka LIOK
HepaBHOMEPHBIE KOJIbI. [lekoaupoBaHue COOOIICHMIA. https://m.edso0.ru/8a1625f0
5 Enunauner usmepenus: uHGoOpMaiy U CKOPOCTH 1 bu6nuorexa [IOK
nepeaaun qaHHbIX. MHQOpMamoHHbIil 006EM TeKCTa. https://m.edsoo.ru/8a16249c
6 HNudopmannoHHbIi 00bEM TEKCTa 1
7 [{udpoBoe npeacTaBieHne HENPEPHIBHBIX JTaHHBIX 1 bubmorexa HOK
P pel Pep A https://m.eds00.ru/8a162848
8 Konrponbnas pabora no reme "Teopernueckue 1 1
OCHOBBI HH(POPMATUKH'"'
KoMnbrorep — yHUBepCcalbHOE BHIYUCIUTEIBHOE
. but6mmoreka [IOK
9 YCTPOMCTBO, paboTatoiiee o mporpamMmme. TexHuka 1

0€30I1aCHOCTH U MpaBuiia paboThl HA KOMIIBIOTEpE

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




10 Hcropus u coBpeMeHHbIE TEHAEHIIUN Pa3BUTH bubnuorexa LIOK
KOMITBIOTEPOB https://m.edsoo.ru/8al523ee
1 [IporpammHuoe obecrnieuenne kommbroTepa. [IpaBoBas bu6muoreka [IOK
OXpaHa mporpaMM M JTaHHBIX https://m.edsoo.ru/8a152826
12 @aitnel v nanku. OCHOBHBIE omiepalu ¢ dalnamu u bubmmoreka [JOK
IarnKaMmu https://m.edsoo.ru/8al52a74
bubmnoreka IIOK
ApxuBanus JaHHBIX. Mcronb3oBaHue mporpaMm-
13 apxuBaTopoB. KOMIBIOTEpHBIC BUPYCHI H https: //m.edso0.ru/8a152cte
p pOB- p Py Bbubanoreka [JOK
AHTHBHPYCHDIC IPOTPAMMI- https://m.edsoo.ru/8al152f74
Kommnsrorepusie cetu. [lonck nuadpopmanuu B cetu bu6nuorexa [IOK
14 HNurtepuer. CepBUCH HHTEPHET-KOMMYHHKALIUMN. https://m.edso00.ru/8a153244
CereBoii aTukeT. CTpareruu 6€301acHOTO MOBEACHUS bu6nunoreka [IOK
B MHTEpHETE https://m.eds00.ru/8a153460
15 KonTponsnas pabora no teme "Lludposast
IrPaMOTHOCTB"
16 TekcToBbIE JOKYMEHTHI, UX BBOJ M PEJaKTUPOBAHUE B bubnmnoreka [JOK
TEKCTOBOM IIpOLIEcCcCope https://m.edsoo.ru/8al62e7e
17 DopmMaTHPOBAHUE TEKCTOBBIX IOKYMEHTOB bubmmorexa [JOK
P P HOIIM https://m.edsoo.ru/8al62fe6
but6mmorekxa [IOK
18 [Tapametpsr cTpanuiibl. CHUCKU U TaOIHIIBI
P P patHLl t https://m.edso0o.ru/8a1632d4
19 BcraBka HETEKCTOBBIX 0OBEKTOB B TEKCTOBBIE bubnuotexa [JOK
JIOKYMEHTBI https://m.edsoo.ru/8a1632d4
20 WNHTennexTyalibHbIe BO3MOYKHOCTH COBPEMEHHBIX
cucteM 00pabOTKH TEKCTOB
21 OreHKa KOTMYECTBEHHBIX TTaPAMETPOB TEKCTOBBIX

JOKYMCECHTOB




99 O06o001IeHNEe U CHCTEMAaTH3aIisl 3HAHUH 110 TeMe 1 bubnuotexa [JOK
«TekcToBbIE JOKYMEHTBD» https://m.edsoo.ru/8a1635c2
Koaupopanue nsera. Ornienka HHGOPMAIIMOHHOTO

23 00béMa rpaduIecKux JaHHBIX JJISI PACTPOBOTO 1 bubmmorexa [TOK

P A FULL pactp https://m.edso0.ru/8a1629ec
M300paKeHUS
. but6mmoreka [IOK

24 I'padmueckuii pegakrop. PacTpoBbie pucyHKH 1 https://m.edsoo.ru/8a163874

bubnuorexa [JOK

2

3) Onepauuy pelakTUpoBaHUs rpapuueckux 0ObEKTOB 1 https://m.edsoo.ru/8a1639d2
bubmunoreka IIOK

26 Bexropras rpaguxa 1 https://m.edso0.ru/8a163b30

97 O00011IeHNE U CUCTEMATU3ALMS 3HAHUN 10 TEME 1 bubmnoreka IIOK
"KommprorepHas rpaduka’. https://m.edso0.ru/8a16404e

28 TexHonorust MyJnbTUMeEIUA 1

bu6nuorexa [IOK
2 K
d OAMPOBARHE SByKa 1 https://m.edso0.ru/8a162b72
30 IToaroroBka MyJbTUMEIUNHBIX IIPE3€HTAIIAMN 1 bubmorexa [JOK
A y A p I https://m.edsoo.ru/8a1642c4

31 JloGaBieHue Ha claii] ayJMOBH3yaIbHBIX TaHHBIX, 1 bubmuoreka [JOK
aHUMAallUY U TUIIEPCCBITIOK https://m.edsoo.ru/8al164472

39 O00011eHre 1 cCUCTEMAaTU3ALNS 3HAHUI 110 TEME L but6mmorekxa [IOK
«MynbTUMEIUITHBIE TPE3CHTAIIUN)) https://m.edso00.ru/8a164652

33 Pe3epBHbIil ypok. O600111€HNE U CHCTEMAaTHU3alHs 1 bubmuorexa [IOK
3HaHUH https://m.edso0.ru/8a164828

bubnunoteka LIOK
4 n
3 TOTOBAT KOHTPOILHA padoTa 1 https://m.edso0.ru/8a162d02
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34




8 KUIIACC

KoauuecTBO 4acoB DJIeKTPOHHbIE
Ne Tema ypoka B Kontpoabusie | IpakTuyeckue uugpossie
n/n cero padoThI padoThI o0pa3oBaTe/ibHbIE
pecypchl
but6mmoreka [IOK
1 Heno3unuoHHbIe U HO3UIIMOHHEIE CUCTEMBI 1 https://m.edso0.ru/8a1649e0
cuncnenus. Pazsepuyras dopma 3amucu ducia. bu6nunoreka [IOK
https://m.edsoo.ru/8al64ba?
5 JIBonyHas cuctema cUrciIeHus. ApudmeTnyeckue 1 bu6nunorexa [IOK
onepauvy B ABOMYHON CUCTEME CUUCIICHUS https://m.edsoo.ru/8a164d96
3 BocsMmepuuHas cucremMa CYUCIEHUS 1 Bubmorexa ITOK
p https://m.edso0.ru/8a165296
4 IlecTHaanarepuudast CHCTEMA CUNCIEHNS 1 bubnnorexa LHOK
AiHarep https://m.edsoo.ru/8a16549¢
5 [TepeBoa uncen B MO3UIIMOHHBIX CUCTEMAX CUMCIICHUS 1
6 O06o01IeHre u crucTeMaTu3alys 3HaHu| TI0 TeMe 1 bubnmnoreka [JOK
"Cucremsbl cUynciIeHus" https://m.edsoo.ru/8al16564c
7 Jlornueckue BhICKa3bIBAHUS 1 Bubmorexa ITOK
https://m.edsoo.ru/8al657fa
8 Jlornueckue onepaiyy «muy, «UIny», «HE» 1 bubnnorexa [JOK
pan ’ ’ https://m.edso0.ru/8a165b56
9 Omnpenenenre HCTUHHOCTH COCTaBHOTO L bubmuoteka [IOK
BEICKA3bIBAHUS https://m.edsoo.ru/8a165cf0
10 TaGmuIbl UICTUHHOCTH 1
bubnunorexa LIOK
11 Jlornueckue 31eMeHTHI
1 https://m.edsoo.ru/8a165e94
12 O0600111eH1E 3HAaHUHT 110 TeMe "DIeMEHTEI 1




MaTeEMaTUYECKON JTOTUKHA"

13 Kontponbnas pabota no reme "Teopernyeckue bubmmoreka [JOK
OCHOBBI HH(pOpMATHKH" https://m.edsoo.ru/8a178c38
14 [Tonsitue anropurMa. McnoaHUTENN anropuTMOB bubmmorexa LIOK
P ' P https://m.edso0.ru/8a17949
but6mmoreka [IOK
15 CaotictBa asroputMa. CriocoObl 3aITUCH alITOPUTMA
P P https://m.edsoo.ru/8a179606
16 AnTopUTMHUYECKAsT KOHCTPYKITUS «CIICIOBAHUEC.
JInHelHbBI anropuTm
17 AnropuTMuYecKas KOHCTPYKIUS «BETBICHUE:
MOJIHASL ¥ HETIONHAs (DOPMBI
18 AnroputMuYecKasi KOHCTPYKIUS «IIOBTOPEHHE) bubmmorexa [JOK
P pyKH P https://m.edsoo.ru/8a17998a
19 ®dopmManbHOE UCTIOJIHEHHE aJTOpUTMa bubmmorexa [JOK
P P https://m.edso0.ru/8al79aac
Pa3paboTka HECTOXKHBIX AITOPUTMOB C
20 WCTIOJTb30BaHUEM ITHKJIOB IS YIIPABICHUS bubmmorexa [JOK
H AL YIp https://m.edsoo.ru/8al79elc
(dbopMaTbHBIMU UCTIOTHUTEIIIMU
Pa3paboTka HECTOXKHBIX AITOPUTMOB C
21 WCTIOJTb30BAHUEM ITUKJIOB U BETBJICHUH IS bubmmorexa [TOK
i g https://m.edso0.ru/8al179elc
yIpaBiieHUs GOPMATBHBIMU UCTIOTHUTEIIIMU
22 BrimotHeHME aNTOpUTMOB bubmmorexa [JOK
p https://m.edsoo.ru/8al7a06a
93 KonTponbhas pabota no reme "Mcnoanurenu u bubmuoteka [IOK
QITOPUTMBL. AJTOPUTMUYECKHE KOHCTPYKIIUU' . https://m.edsoo.ru/8al7al8c
S3b1k mporpammupoBanus. Crucrema
24 nporpammupoBanus. llepemennsie. OnepaTop

IMpruCBanBaHUsA




25 IIporpammupoBaHue JIMHEMHBIX aITOPUTMOB 1
26 Pa3paboTka nmporpaMm, cofiepkaiiux ornepaTop 1
BETBJICHHUS.
27 Juanorosast OTJIaJiKa MPOTPaMM. 1
28 [{ukn ¢ ycoBuem 1
29 Mt ¢ mepemerHoit 1 ﬁ::;i?;;fg;g r(:/I;a17ac4a
30 OO0paboTKa CHMBOJIBHBIX JTAHHBIX 1 Eg;i?;;?:g;grougaﬂad&
AHanmmn3 anroputMoB. OmpeielICHIHe BO3MOXHBIX
31 PE3yJIBTaTOB pa0dOTHI AITOPUTMA ITPH 3aIaHHOM 1 bubmorexa HOK
https://m.edsoo.ru/8al7afa6
MHO>KECTBE BXOHBIX JIaHHBIX
AHanmmn3 anroputMoB. OmpeielICHIHe BO3MOXHBIX
32 BXOJIHBIX JJAHHBIX, TPUBOAIINX K JAHHOMY 1
pe3ysbTaty
33 O06o01IeHre 1 cucTeMaTr3alys 3HaHU 1 YMEHUH 10 1 bu6nuorexa [IOK
Kypcy HH(pOpMaTHKH 8 Kiacca https://m.edsoo.ru/8al7b456
34 Hrorosast koHTpOIBHAS paboTa 1 Egg?;ﬁfg;gﬁgaﬂae&
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne uudposeie
Tema ypoka KoHTpoJibHBI IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
e padoThbl padoThI
pecypcsbl
1 Monenu u monenupoBanue. Kinaccupukanuu 1 bubnmoreka [JOK
MoJeen https://m.edsoo.ru/8al7be06
I'pad. BecoBast marpuna rpada. [jimHa myTH MexIy
2 BepinrHaMu rpada. Beraucienne KoamdecTsa myTei B 1
HAIPaBIEHHOM allUKJINYeCKoM Trpade
3 Hepero. [lepebop BapraHTOB ¢ TOMOIIBIO AepeBa 1
bubmuorexa [JOK
4 MaremaTtrueckoe MOAEITUPOBAHUE
AICIHp 1 https://m.edso0o.ru/8al7c392
5 DTanbl KOMIBIOTEPHOTO MOJICTUPOBAHMS 1 bubmorexa HOK
p P https://m.edsoo.ru/8al7c4aa
bu6mmoreka [IOK
6 TaGmuuHbIe MOIETH
A 1 https://m.edsoo.ru/8al7c04a
Pa3paboTka 01HOTaOIMYHOM Ga3bl JaHHBIX. bubnnorexka [JOK
7 1
CocraBieHue 3arnpocoB K 0a3e JaHHbBIX https://m.edsoo.ru/8al17c9c8
8 KonTtponbnas padota mo Teme "MoaennpoBanne Kak L L
METO/I TTO3HaHUs"
9 OneKTpoHHbIe Ta0IULbl. TUIIBI JaHHBIX B sTUEHKax L bubnnoreka [JOK
AJICKTPOHHOM TaOIHIIBI https://m.edsoo.ru/8a17d710
bu6mmorexa [IOK
10 PenaktupoBanue u popmatupoBanue Tadbau
A p Gop P t 1 https://m.edso00.ru/8a17d832
1 OTtHOcuTeNnbHAs, a0COTIOTHAS U CMEIIIaHHAs 1 bubnnoreka [HOK
azpecanus https://m.edsoo.ru/8al7e2b4




12 Berpoennslie pyHKIMM U1 TOMCKAa MAKCUMYyMa, bubnuoreka [IOK
MHUHHMYMa, CYMMBI U CPEIHEr0 apu(pMeTUIECKOr0 https://m.eds00.ru/8a17d990
13 CopTtupoBka u GUILTpAIs JAHHBIX B BBIICICHHOM bubnnoreka [HOK
nyarna3oHe https://m.edsoo.ru/8al7db70
[Toctpoenue auarpamMm u rpauKoB B 3JEKTPOHHBIX bubnmoreka [JOK
14
TadaIuIax https://m.edsoo.ru/8al7e08e
15 VY CII0BHBIE BBIUHMCIICHHUS B 3JICKTPOHHBIX TaOJIUIIAX bubmorera [JOK
P H https://m.edsoo.ru/8al7e6ba
bubmuorexa [JOK
16 O6pabd 0 0
PADOTIA DOIBIIHX HADOPOB AGHibX https://m.edsoo.ru/8al7e87c
17 YuciieHHOe MOICIUPOBAHUE B AJICKTPOHHBIX bubmuorexa [JOK
Ta0IuIax https://m.edsoo.ru/8al7eaca
18 3ader 1o Teme "DIIeKTPOHHBIC TaOIUIIBI"
19 I'mo6anbhas cets UnTepuer. IP-agpeca y3mos. bubnuorexa [JOK
bosnpuie nanHpie https://m.edso0.ru/8a17b578
bu6mmoreka [IOK
20 HNudopmanmnonnas 6e3o0macHoc
HpopMalHOHHaA HACHOCTE https://m.edso0.ru/8a17b690
VYuet noustust 00 nHGOpMAIIMOHHOM 0€301MaCHOCTH
21 MIPU CO3JJaHUH KOMITJIEKCHBIX HH(POPMAIIMOHHBIX bubmorexa [JOK
p A pMant https://m.edsoo.ru/8al7b7bc
00BEKTOB B BUE BEO-CTpaHUIL
bu6mmorexa [IOK
22 B 4
FABT ACKTCILHOCTH B COTH KIHTEPHET https://m.edsoo.ru/8a17b8e8
93 Ob6naunble TEXHOJIOTHHU. VcTonb30BaHNe OHJIANH- bubnnoreka [JOK
oduca st pa3paboTKU JOKYMEHTOB https://m.edsoo.ru/8al7bale
O0001IeHne 1 cUCTEMAaTH3AIIMS 3HAHNUI 10 TEMaM
bu6mmorexa [IOK
24 «I'nobanpHas cetb IHTEpHET U cTpaTeruu

0e30MmacHOro MoBeAeHus B Hell», «Paborta B

https://m.edsoo.ru/8al7bb36




UH(POPMALIMOHHOM MTPOCTPAHCTBE»

Pa3z6uenue 3anaun Ha noa3agaud. CocraBiieHHe

25 AITOPUTMOB M IPOTPAMM C HUCIIOIb30BAHUEM 1 bubmorexa LHOK
p N porp https://m.edsoo.ru/8al7ch12
BETBJICHHH, IUKJIOB ¥ BCIIOMOTATEJIBHBIX aJITOPUTMOB
bu6mmoreka [IOK
26 OAHoMEpHbIE MACCHBEL 1 https://m.edsoo.ru/8al7cc3e
bubmuoreka [JOK
27 Tumossie anropuTMbl 00padOTKH MaCCUBOB 1 https://m.edsoo.ru/8al7cd60
28 CoptupoBka MaccuBa 1
bubmuorexa [JOK
29 Obpabotia noToka AaHHkIX 1 https://m.edsoo.ru/8al17d01c
30 O06o001IeHNEe U CUCTEMAaTH3alisl 3HAHUH 110 TeMe 1 bubmuorexa [JOK
«Pa3paboTka anropuTMOB U IPOTPAMM) https://m.edsoo.ru/8al7dlca
bu6mmoreka [JOK
31 Yupasienue. Curaan. OOparHas CBS3b 1 httos://m.edsoo.ru/8al7dAd6
bu6mmoreka [IOK
Pob6oTtusupoBannsie cucteMsl. Ponb
32 UH(POPMALIMOHHBIX TEXHOJIOTUN B pa3BUTUU 1 https://m.edsoo.1/Bal 74602
pMatt P bubmuorexa [JOK
YKOHOMHIH MHDPd, CTPAfibl, perioma https://m.edsoo.ru/8al7ed54
0O000mmenue u cucreMarusanus. Utorosoe bu6mmoreka [JOK
33 1
ITOBTOPEHHE https://m.edsoo.ru/8al7ee6c
34 Wrorosast kKoHTpoJbHASA paboTa 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KIIACC
Kon .
IDOBEDSEMOLr0 IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
pobep o0pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHusA
pe3yJbTara
1 ITo reme «l{udpoBasi rpaMOTHOCTHY
[ToscuaATh Ha  mpUMEpax  CMBICH  THOHATHH  «HHQOpPMALUL»,
1.1 «HGOPMAIIMOHHBIA TIpoIecc», «o0padoTka MHPOpMALIUKNY, «XPaHCHHE
uHpopMauny, «Iepeaada HHPOpMaIumn
19 [TpuBOANUTH TIPUMEpPHI COBPEMEHHBIX YCTPOMCTB XpaHEHHs M Ieperadu
' nH(}OpMaIli1, CPABHUBATH UX KOJMYECTBEHHBIC XapaKTEPUCTHKHU
[TonyuyaTs ¥ uUcCHONB30BaTh MHPOPMAIUMIO O  XapaKTEPUCTHUKAX
13 IIEPCOHAIIBHOIO KOMITIBIOTEPA M €r0 OCHOBHBIX 3J€MEHTax (mpoleccop,
' omepaTUBHAs MaMsATh, JIOJITOBpEMEHHAas MaMsiTh, YCTPOHCTBAa BBOJA-
BBIBOJIA)
14 CoOTHOCUTH XapaKTEPUCTHUKU KOMITBIOTEPA C 3aJa4aMH, PEeIIaeMbIMH C
' €ro IMOMOIILIO
OpueHTUPOBATBbCSI B HUEPAPXUUYECKON CTpyKType ¢aillioBoil cucTembl
15 (3ammceiBaTh monHOE MMs (aina (karanora), myTh K (airy (kaTtamory)
0 HMEKIIEMycsl OnucaHuio (GailioBOl  CTPYKTYpbl HEKOTOPOTO
MH(OPMALIMOHHOT'O HOCUTES)
PaGorate ¢ (haii;loBOM CHCTEMOH TIEPCOHAILHOTO KOMIIBIOTEpA C
16 UCMOJIb30BaHUEM Ipaduueckoro uHTepgeiica: co3maBarh (KOMUPOBATh,
' nepeMeniaTh, MepeHMEHOBBIBATh, yIAIATh M apXUBHPOBATH (aiiipl U
KaTaJIOTH, UCII0JIb30BaTh aHTUBUPYCHYIO TPOTPaMMy)
Hckatb nadopmaruto B IHTepHETE (B TOM YHCIIE MO KIFOYEBBIM CIOBAM,
M0 M300paKEHUI0), KPUTHUECKH OTHOCHUTHCS K HalJIECHHON MH(pOPMAIINH,
1.7 0CO3HaBaTh OINACHOCTh MAJIS JMYHOCTH M OOIIEeCTBA pPaCHpOCTpaHEHUS
BPEIOHOCHOH WH(pOpMaMi, B TOM YHCIE OKCTPEMHCTCKOTO U
TEPPOPUCTUYECKOTO XapaKTepa
1.8 IToHUMAaTh CTPYKTYpY aJIpecoB BeO-pecypcoB
1.9 Vcrionp30BaTh COBpEeMEHHBIE CEPBUCH HHTEPHET-KOMMYHHUKAIIAN
Cobmtoiate  TpeOoBaHUSI 0€30MACHON AKCIUTyaTallMM TEXHUYECKHX
CpeACTB MH(MOPMALMOHHBIX W KOMMYHHUKAIMOHHBIX TEXHOJOTHH,
1.10 coOiroaaTh CETeBON 3TUKET, 0a30Bble HOPMBI HHPOPMAIIMOHHON ITUKHU U
npaBa mpu paboTe ¢ MNPUIOKEHHSIMH Ha JIOOBIX YCTPOMCTBaxX U B
HutepHere, BHIOMpaTh O€30MIaCHBIE CTPATETHH TOBEJICHUS B CETH
[TpuMeHsATh MeTOMBI TPOPWIAKTUKA HETATHBHOTO BIHSHUS CpEACTB
111 UH(POPMALIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTUH Ha 37]0pOBbE
10JIb30BATENS
2 ITo Teme «Teopernueckre OCHOBBI HH)OPMATHKI
21 KommpoBaTe W nexkomupoBaTh COOOUICHHS TIO 3aJlaHHBIM IpaBHIIAM,

ACMOHCTPUPOBATL IMOHUMAHHUEC OCHOBHBLIX MPHUHIUIIOB KOJAWPOBAHUA




UH(OpPMAIIMU Pa3IMYHON TPUPOJIBI (TEKCTOBOM, rpaMuecKoii, ayano-)

CpaBHHBaTh JUJIMHBI COOOIICHUH, 3aIMCAaHHBIX B Pa3lUYHBIX an(aBHUTaX,

2.2 OTIEpUPOBATh CIAMHHUIIAMH H3MEPEHHS HH(POPMAIMOHHOTO 00BbEMa U
CKOPOCTH TEepeauM JTAHHBIX
23 OreHuBaTh U CPAaBHUBATH Pa3MepPhbl TEKCTOBBIX, TPahUICCKUX, 3BYKOBBIX
' (aiinoB u BUacO(aitioB
3 ITo Teme «MHpOpMaIIMOHHBIE TEXHOJIOTHI)
[IpencraBmsaTh pE3yIbTaThI cBOel JIEeITEIbHOCTH B BHJIE
3.1 CTPYKTYPHUPOBAHHBIX WJUTFOCTPUPOBAHHBIX JIOKYMEHTOB,
MYJIbTUMEAUNHBIX MPE3CHTAIIUN
8 KJIACC
Koa .
DOBEDIEMOL0 IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
posep 0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs
pe3yjabTara
1 ITo Teme «TeopeTnueckre OCHOBBI HHPOPMATHKI)
11 [losicHaTh Ha mnOpuMepax pas3auduss MEXAY [O3UIMOHHBIMH U
' HEMO3UIIMOHHBIMH CHCTEMAMM CUHCIICHUS
3anuchiBaTh M CpaBHUBaThH 1ieibie yuciaa ot 0 go 1024 B pa3nuyHbIX
1.2 MO3UIIMOHHBIX CHCTEMax CyuciaeHus (¢ ocHoBaHusmu 2, 8, 16),
BBITIOJIHSTH apU(PMETHUESCKUE OTIEPALIMK HaJl HUMHU
13 PackppIBaTh CMBICIT TOHATUH «BBICKA3BIBAHHUEY, «IOTHYCCKAST ONIEPALTHS»,
' «JIOTUYECKOE BBHIPAKCHHE)
3anuchiBaTh JOTHYECKHE BBIPAKCHHUS C UCIOJIB30BAHUEM U3BIOHKIIHNH,
KOHBIOHKIIMM M OTPHUIAHUSA, OINPEACIATh HMCTHHHOCTDh JIOTHYECKHUX
1.4 BBIPOKEHHM, €CJIM WU3BECTHBI 3HAYEHUS HCTUHHOCTH BXOJISIIUX B HETO
MEPEeMEHHBIX, CTPOUTh TaONWIBI UCTHHHOCTH NI  JIOTUYECKUX
BBIPAKECHUI
2 ITo Teme «ANTOPUTMBI M IPOTPAMMHPOBAHHEY
PackpriBath CMBICIT IIOHATHH «HUCIIOJHUTEIbY, «@JITOPUTM,
2.1 «rporpaMMay, TOHHWMAasl Pa3HUIY MEXKIYy YHIOTPEeOJICHHUEM OITUX
TEPMHHOB B OOBIJICHHOH pedr U B H()OpPMATHKE
29 OnuceIBaTh aJrOpUTM PELICHUS 337a4d Pa3IUnYHBIMU CIOCO0aMU, B TOM
' YHCIIE€ B BUIE OJIOK-CXEMBI
CocTaBnaTh, BBINOJHATH BPYYHYIO H Ha KOMIIBIOTEPE HECIIOKHBIC
2.3 AITOPUTMBI C UCTOJIH30BAHUEM BETBJICHHN M IUKIOB AJIs YIpPaBICHUS
HUCIIOJIHUTEISIMU
Hcnonb30BaTh KOHCTAHTHI M IEPEMEHHBIE PA3IMYHBIX THIOB (YMCIIOBBIX,
2.4 JIOTUYECKNX, CHMBOJIBHBIX), @ TakKe COJEp)KallUe HUX BBIPAKCHHUS,
MCITOJIH30BATh ONIEPATOP MPUCBANBAHUS
25 Hcnonp3oBaTh MpH pa3pabOTKe MpOrpaMM JIOTUYECKHE 3HAYECHMS,
' OTIepaIliU ¥ BBIPAKEHUS C HUMH
AHaNM3UpOBaTh MPEIJIOKEHHBIE aJTOPUTMBI, B TOM YHCIIE ONPEIEISTh,
2.6 KaKWe pe3yNbTaThl BO3MOXKHBI TIPH 3aJaHHOM MHOXKECTBE HMCXOIHBIX
3HAUCHUHN
2.7 Co3aBaTh W OTJQXKHUBAaTh MPOTPaMMbl HAa OJHOM U3  SI3BIKOB




nporpammupoBanus (Python, C++, Ilackanp, Java, C#, IllkonbHbiit
AnroputMudecKkuii  SI3bIK), peanu3yronIMe HECJIOXKHBIE aJITOPUTMBI
00pabOTKM YHCIOBBIX JAHHBIX C MCIOJB30BAaHUEM IIMKIIOB U BETBIICHUH,
B TOM YHCJIE pealU3yIollne MPOBEPKY ACTUMOCTH OJHOTO LIEJIOr0 YUcIia
Ha JApYyroe, MpOBEPKY HATypaJbHOIO 4YKCJA HA IPOCTOTY, BBIJCICHUS
1u@p U3 HATYPaJIHLHOTO YUCIIA

9 KIIACCA

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

ITo treme «l{udpoBasi r(paMOTHOCTHY

11

Hcnonb30BaTh  COBpPEMEHHbIE HHTEPHET-CEPBUCH (B TOM  YHUCIIE
KOMMYHUKAIIMOHHBIE CEPBHCHI, 00JayHble XpaHWINIIA JTaHHBIX, OHJIAIH-
IIPOrpaMMbl (TEKCTOBBIE U TpapUuecKue peJaKkToOpPbl, CPebl pa3pabOTKH)
B Y4e€OHOI1 U IIOBCEJTHEBHOM JIESTEIHHOCTU

1.2

[TpuBOIUTH TIPUMEPHI UCIIOJIB30BAHUSI T€OMH(POPMAILIMOHHBIX CEPBHUCOB,
CEpPBHCOB TOCYJApCTBEHHBIX YCIYI, 00pa30BaTelbHBIX CEPBHCOB
WuTepHera B yueOHOM M MOBCEHEBHON JESITEILHOCTH

1.3

Hcnonb3oBarh pa3iavyHbIE CPEACTBAa 3alIUThl  OT BPEAOHOCHOTO
MPOrpaMMHOTO OOeCreYeHusl, 3alUINaTh MEePCOHATBHYI0 HH(GOPMAIIUIO
OT HECAaHKIIMOHUPOBAHHOTO JIOCTYIA U €ro MOCIEeACTBHM (pa3rialieHus,
MOJAMEHBI, YTPAThl JAHHBIX) C YYETOM OCHOBHBIX TEXHOJIOTHYECKUX H
COLIMAIbHO-TICUXOJIOTMYECKUX aCIEKTOB MCIOJIb30BaHUs ceTu MHTepHer
(cereBass aHOHMMHOCTbH, ITU(PPOBOI CJEN, AYTCHTHYHOCTh CYOBEKTOB M
PECYPCOB, OMACHOCTH BPEJJOHOCHOTO KOJIa)

1.4

Pacnio3HaBaTh MONBITKM U TNPEAyNpexIaTb BOBJIeYeHHE ce0sd u
OKPYKaIOIIMX B JIECTPYKTHBHBIE W KPUMHHAJIbHBIE (OPMBI CETEBOU
AKTUBHOCTH (B TOM 4ucie KHOepOyJUIMHT, (PUIITMHT)

IIo Teme «TeOpeTI/ILICCKI/Ie OCHOBBI I/IH(I)OpMaTI/IKI/I»

2.1

PackpbiBaTh CMBICTT MOHATUN «MOJIETIBY, «MOJAECITUPOBAHUEY, OMPEACIAThH
BUJIBI MOJIEJICH, OIICHUBATh AaJIeKBATHOCTh MOJIEIH MOJICIHUPYEMOMY
00BEKTY U HEISIM MOJCITUPOBAHUS

2.2

Hcnonb3oBath rpadbl U JepeBbs Ul MOACTUPOBAHUS CHCTEM CETeBOM U
MepapXHUECKO CTPYKTYpPBl, HAXOAUTh KpaTyalliiil myTh B rpade

ITo TemMe «ANTOPUTMBI M IPOTPAMMHUPOBAHHE

3.1

Pa30OuBath 3a1aun Ha M0J13a/1a4M, COCTABIISATh, BHIIIOJIHATH BPYYHYIO U Ha
KOMIIBIOTEPE HECIJIOKHBIE AJITOPUTMBI C MCIOJIB30BAaHUEM BETBIICHMUI,
LIMKJIOB ¥  BCIOMOTAaTENbHBIX  AJTOPUTMOB Ui YIPaBIEHUSA
VICIIOJTHUTEIISIMU

3.2

CocTaBnsaTh W OTIAXHUBATh MPOTPAMMBbI, pPEATHU3YIOIIME THUIIOBBIE
QITOPUTMBI  OOpaOOTKM  YMCIOBBIX  IOCIENIOBAaTEILHOCTEW WK
OJTHOMEPHBIX YMCJOBBIX MAaCCHUBOB (IIOMCK MaKCUMYMOB, MUHHUMYMOB,
CyMMBl WM KOJHMYECTBAa 3JEMEHTOB C 3aJaHHBIMU CBOWCTBaMH) Ha
OJTHOM U3 SI3bIKOB MporpammupoBanus (Python, C++, ITackans, Java, C#,
[konpHBIH AnroputMudeckuii S3bIk)

ITo reme «MHpOpMaLIIOHHBIE TEXHOJIOTHI




4.1

BeiOupares cmoco0 mpencTaBieHHs JAaHHBIX B COOTBETCTBUH  C
MOCTaBJICHHOW 3amaued (TaOnuIel, CXeMbl, rpaduKH, TUArpaMMBbI) C
UCITIOJIB30BAHUEM COOTBETCTBYIOUIMX MPOrPAMMHBIX CPEICTB 00pabOTKU
JTAHHBIX

4.2

Hcnonp30BaTh 3JIEKTPOHHBIE TaONULBI JUIsi 00pabOTKH, aHaliW3a U
BU3yaJIM3allid YHCIIOBBIX JIAHHBIX, B TOM UYHCJE C BbIIEICHUEM
Jana3oHa TabJIMIbl U YyHIOPSA0YMBaHUEM (COPTUPOBKOMN) €ro 3JIEMEHTOB

4.3

Co3maBaTh M NPUMEHATH B D3JCKTPOHHBIX Tabiauuax QGOpMyJsl Uis
pacyéToB C HCHOJB30BAHMEM BCTPOCHHBIX apH(PMeTHUecKuX (GyHKIHIA
(cyMmupoBaHWE M TOJCYET 3HAYCHUH, OTBEYAIONIMX 33JaHHOMY
YCIOBUIO, cpeaHee apu(pMETHUecKoe, IIOMCK MaKCHUMAalbHOTO U
MHHHAMAJIBHOTO 3HA4YEHUsI), a0COJIIOTHOM, OTHOCHTEIBHOW, CMEIIAaHHOM
ajipecaluu

4.4

Hcmonp30BaTh 3JICKTPOHHBIC TaGJII/ILIbI AJIL YUCJICHHOTI'O MOACIIMPOBAHUA
B IIPOCTHIX 3a/la4axX M3 PA3HBIX IPCAMCTHBIX obnacreit




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT COiePKAHUS
1 I{udposas rpaMOTHOCTH

11

KommbroTep — yHHBEpcalbHOE BBIYMCIUTEIBHOE YCTPOMCTBO, paboraroiiee I0
nporpaMMe. THIBI KOMIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPBI, BCTPOCHHBIE
KOMIIBIOTEPBI,  CyNEepKOMIbIOTEepbl.  MoOunbHblE  ycTpoiicTBa.  TexHuka
0€30I1aCHOCTH U NpaBuJia paboThl HA KOMIIBIOTEPE

1.2

OcHOBHBIE KOMIIOHEHTBI KOMIIBIOTEPA U X Ha3HadeHue. [Iponeccop. OnepaTuBHas
U JOJTOBPEMEHHAs IaMATh. YCTpoiicTBa BBoJa M BbIBOJAa. CEHCOpHBIH BBOJ,
JATYNKU MOOUJIbHBIX YCTPOMCTB, CPEACTBA OMOMETPUUECKOM ayTeHTH(PUKALUN

1.3

Hcrtopusi pa3BuTHs KOMIBIOTEPOB U MporpaMMHOro obOecnedenus. [loxonenus
KOMITIBIOTCPOB. COBpeMeHHI)IG TCHACHIINHN Pa3sBUTHA KOMIIBIOTCPOB.
Cynepkommbtotepsl. [lapannensHble BblYMcIeHUs. [lepcoHambHBI KOMIBIOTED.
[Iporeccop u ero xapakTepuCTUKH (TaKTOBAsi 4acTOTa, pa3psAHOCTh). OnepaTuBHAS
namsaTe. JlonroBpeMeHHass mamsATh. YCTpoiicTBa BBoJa U BbiBojga. OOBEM
XpaHUMBIX JaHHBIX (OlepaTHBHas MaMATh KOMIIbIOTEpa, XECTKUM JHUCK U
TBEPAOTENbHBIN HAKOMHUTENb, IOCTOSHHAS MaMsATh cMapT(hoHa) U CKOPOCTh JOCTYIa
AJId pa3JIMYHbIX BUJTOB HOCHTEIICH

14

[IporpaMmMHoe  obecrieueHue  kommbioTepa.  llpukiagHoe  mporpammHoe
obecrnieueHue. CucremHoe MIPOrpaMMHOE obecrnieueHue. Cucremsl
nporpammupoBanus. IIpaBoBas oxpaHa mnporpamMM W JaHHbIX. becruiaTHele H
ycIoBHO-OecmiaTHbie mporpaMMbl. CBOOOIHOE MPOrpaMMHOE 00eCrieueHre

1.5

Qaiinel 1 nanku (karanoru). Tumbl QaitnoB. CpoiicTBa (aiinoB. XapakTepHbie
pasmepsl (HaiIOB pa3IMYHBIX THUNOB (CTpaHMIIA TEKCTa, OSJEKTPOHHAS KHHTA,
¢dororpadus, 3anUch MECHU, BUACOKIHUII, TOJHOMETPAXKHBIN (PHIBM)

1.6

[Tpuniuns! noctpoenus ¢ainossix cucteM. [TomHoe ums daiina (manku, karauora).
I1yTs K dailny (manke, KaTauory)

1.7

daiinoBeiii MeHemxkep. Pabora ¢ ¢aitnmamMum m mankamu (KaTajgoramm): CoO3/laHHe,
KOIIMPOBaHUE, NEpeMelIeHHe, MEePEeUMEHOBaHNE U yjaajeHue (aillioB U Marok
(xataznoroB). [louck (aitnoB cpeacTBaMu onepamoHHON CHCTEMbI

1.8

ApXI/IBaI_[I/ISI JaHHBIX. Mcronn30Banue IIporpaMm-apXmnBaTopoB

1.9

KoMmbroTepHsle BUPYCBI M JIpYyrHM€ BpPEAOHOCHBIE Nporpammsl. [Iporpammsl mms
3aIHATHI OT BUPYCOB

1.10

O6benuHenne xkommneloTepoB B ceTh. Cerb MHTepHer. Beb-cTpanuna, BeO-cailr.
Crpyktypa azapecoB BebO-pecypcoB. bpaysep. IlouckoBsle cuctemsl. Ilouck
nH(pOpMallUM 1O KIIOYEBBIM CJIOBaM M 10 H300pakeHuo. JlocTOBEpHOCTH
uHopManuu, nonydyeHHon u3 Miurepuera

1.11

COBpCMCHHBIe CCPBUCHI I/IHTepHCT-KOMMyHI/IKaLII/Iﬁ

1.12

CereBoil 3THKET, 6a30BBIE HOPMBI HHPOPMAITMOHHON 3TUKH U TpaBa npu padoTe B
cetu UnTepret. Ctparerun 6e3omnacHoro noseaeHus B IHTepHeTe

Teopernueckrne 0CHOBbI HH(POPMATUKHI

2.1

WNndopmanusg — 01HO U3 OCHOBHBIX MOHSTUN coBpeMeHHOW Hayku. MHpopmanus
KaK CBEJICHUS, IPeHa3HaYCHHBIE JUUIsl BOCIIPHATHS YEIOBEKOM, U MH(POPMAIUI KaK
JTaHHbBIE, KOTOPbIE MOT'YT OBITH 00pa0OTaHbl ABTOMAaTU3UPOBAHHON CUCTEMOM




2.2

JIMCKpPETHOCTh JAaHHBIX. BO3MOXXHOCTH ONUCAaHUS HEMPEPHIBHBIX OOBEKTOB U
MPOIIECCOB C TOMOIIBI0 JAUCKPETHBIX MaHHBIX. WMH(OpManmoHHbIE TpOIECCh —
MIPOLIECCHI, CBA3AHHBIE C XPAHCHUEM, Pe0Opa30BaHUEM U MEepeIayueii TaHHBIX

2.3

CumBon. Andasutr. MomHocTs andasurta. Pa3snooOpasue s3bIKOB U ali(h)aBUTOB.
EcrectBennble u ¢opmaiibHble S3bIKH. AJ(AaBUT TEKCTOB Ha PYCCKOM SI3bIKE.
JBowunbrii andaBut. KomndecTBO BCEBO3MOXKHBIX CIIOB (KOJOBBIX KOMOHMHAITUIA)
(buKkcupoBaHHOW JTMHBI B ABoUYHOM aipaBute. [IpeoOpa3zoBanue mrodoro andabura
K JIBOMYHOMY. KONMHMUYECTBO pa3iuyuHBIX CIOB (PMKCUPOBAHHOW IJIMHBI B aidaBuTe
oIpeIeIEHHON MOLTHOCTH

2.4

KonmupoBanue CUMBOJIOB OIHOTO aii(haBUTa C MOMOIIBIO KOJOBBIX CIIOB B JPYIOM
andasure, KogoBas TabIUIA, TEKOIUPOBAHUE

2.5

JBonunbiii koa. [IpencraBieHre JaHHBIX B KOMIIBIOTEPE KAK TEKCTOB B JIBOMYHOM
andaBuTe

2.6

WNudopmanmonnsiii 00bEM NaHHBIX. BUT — MuUHMManbHas e€QMHUIIA KOJIMYECTBA
nHbOpMaNny — IBOWYHBIA pa3psan. baiit, kumobaiit, merabaiT, rurabait

2.7

CxopocTh Tnepefaun JTaHHbIX. EAMHUIIBI CKOPOCTH Tiepeaadn NaHHbIX. Vckaxkenue
nH(pOpMallUY IpU NIepeade

2.8

KonupoBanue tekcroB. PaBHomepHblii kon. HepaBHomephsblii koa. KoampoBka
ASCIl. Bocemubutasie xomupoBku. Ilonstue o xommpoBkax UNICODE.
JlekoaupoBaHue cOOOIIEHNH C UCIIOIb30BaHUEM PAaBHOMEPHOI'O U HEPAaBHOMEPHOTO
kozxa. Mlaopmanmonuslii 00bEM TeKCTa

2.9

OOmiee mpeacraBieHne 0 MU(GPOBOM MPEACTABICHUH AyINOBH3YAIbHBIX U JAPYTHX
HenpepbIBHBIX JaHHbIX. KonupoBanue nera. L{BeroBbie mopenu. Monens RGB.
I'nyOuna xopuposanus. [lanurpa

2.10

PactpoBoe u BekTOpHOE TmpejacraBieHue u3zoOpaxeHuil. Iluxcenb. OueHka
MH(POPMAIIMOHHOTO 00bEMa rpauuecKUX JTAaHHBIX JJIsi pACTPOBOTO H300paXKeHHUs

2.11

KomupoBanue 3Byka. PaspsaHocTte u wactora auckperusauuu. KommdecTtBo
kaHanoB 3anmucu. OIleHKa KOJIMYECTBEHHBIX IapaMEeTPOB, CBSA3aHHBIX C
NPEJCTABICHUEM M XPaHEHHEM 3BYKOBBIX (hailioB

WHpopmalnoHHbIE TEXHOJIOTHH

3.1

TexkcToBBIE TOKYMEHTHI M WX CTPYKTYPHBIE SJI€MEHTHI (CTpaHulla, ab3ail, CTpOKa,
CJIOBO, CUMBOJ)

3.2

TexkcToBBI  mpoleccop —  HHCTPYMEHT  CO3JaHUs, pPEJaKTHUPOBaHUS U
¢dopmarupoBanus TekctoB. [IpaBuna Habopa TekcTa

3.3

PenaktupoBanue Tekcra. CBoiictBa cumBonoB. Ilpudt. Tunsl mpudTos
(pyOnensle, ¢ 3acedykamu, MOHOWIMpPHUHHBIE). [lomyxupHOE U KypcHBHOE
Hauepranue. CBolicTBa a03aleB: TpaHMIbI, a03alHBIl OTCTYN, MHTEpBa,
BbIpaBHUBaHMe. CTuneBoe popmaTupoBaHue

3.4

CrpykrypupoBaHue HHPOpMAIMM C  T[OMOIIBIO  CIHCKOB M  TaOJIHIL.
MHuoroypoBHeBble ciicky. JloGaBieHue Tabauil B TEKCTOBbIE JOKYMEHTHI

3.5

BceraBka u300pakeHMH B TEKCTOBBIE JOKyMEHThHl. OOTekaHue Hu300pakeHHH
TeKcTOM. BKiItoueHne B TEKCTOBBIA JJOKYMEHT AuarpaMM u Gopmyi

3.6

[TapameTpel cTpaHuibl, HyMmepainuss cTpaHun. JloGaBieHue B JOKYMEHT
KOJIOHTUTYJIOB, CCBUIOK

3.7

[IpoBepka mnpaBonucanusa. PaccraHoBka mepeHOCOB. ['0J0COBOM BBOJ TEKCTA.
OnTnyeckoe pacnozHaBaHue Tekcra. KommnbrorepHslii nepeBon. Mcnonbp3oBaHue




cepBucOB ceTr IHTepHEeT /1t 00pabOTKH TEKCTa

3.8

3HAaKOMCTBO ¢ rpaduyeckumu pegakropamu. Pactposrie pucynku. Mcnonb3oBanue
rpadu4ecKux NPUMHUTHBOB

3.9

Onepanmy  pelakTHPOBaHUs. TIpadHUIeCKUX OOBEKTOB, B TOM 4YHCIE IH(PPOBBIX
¢dotorpadmii: u3MeHeHHe pazMepa, oOpe3ka, IOBOPOT, OTpakeHue, pabora C
oOmacTsiMu (BbLIETICHHE, KOITMPOBAHUE, 3AJIMBKA IIBETOM), KOPPEKLIHUS LIBETA, IPKOCTH
Y KOHTPACTHOCTH

3.10

Bekropnas rpaguka. CoznaHne BEKTOPHBIX PUCYHKOB BCTPOEHHBIMHU CPEICTBAMU
TEKCTOBOIO IpolLieccopa WM Jpyrux mnporpamm (mpuioxeHuit). JloOaBieHnue
BEKTOPHBIX PUCYHKOB B JOKYMEHTBI

3.11

[TogroroBka mynbTUMeNUMHBIX Tmpe3eHTauuit. Cnaiin. JloOGaBieHue Ha cliaiin
TeKcTa 1 n300pakeHuid. PaboTa ¢ HECKOJILKMMU CllaiiiaMu

3.12

JloGaBrieHne Ha ciaiig ayIMOBU3YyaIbHbIX JaHHBIX. AHUMAIMS. | HIIepCChUIKN

8 KJIACC

Kon

HpOBepﬂeMbIﬁ JIEMEHT COACPKAHUS

1

Teoperndeckne 0OCHOBBI HH)OPMATHKH

11

HCH03I/IIII/IOHHI>IG N IO3UMIUMOHHBIC CHCTCMbI CYUHHUCIICHUII. Aﬂ(l)aBI/IT. OcHoBanue.
PaBBépHYTaH cbopMa 3aIIMCu 4ucia. HepeBon B JCCATUYHYIO CHUCTCMY YHUCCII,
3aIlIMCAHHBIX B IPYIUX CUCTCMAX CHHUCJIICHUA

1.2

PumMmckag cucremMa cuucieHus

1.3

JlBonuHas cucrema cuucienus. IlepeBoa nenbix uncen B npenenax ot 0 go 1024 B
JIBOMYHYIO CHCTEMY cuuciieHHs. BocemepuuHas cuctema cumcieHus. llepeBon
Yrce U3 BOCBMEPUYHOM CUCTEMBI B TBOMYHYIO U IECTHYHYIO CUCTEMBI U 0OPATHO.
HlectHannarepuynas cucrema curcienus. [lepeBon uncen u3 mecTHaaaTepUYHOM
CHCTEMBI B IBONYHYIO, BOCBMEPHUUHYIO U JIECATUYHYIO CUCTEMBI U 00paTHO

1.4

ApudmeTndeckre onepaluy B ABOUYHONW CUCTEME CUHCICHUS

1.5

Jlormueckue BBICKA3bIBaHMS. Jlormueckne 3HAYECHMS BBICKA3bIBaHMH.
DNeMEHTapHbIE W COCTaBHBIC BBICKA3bIBaHUS. Jlormueckue omeparuu: «u»
(KOHBIOHKIIMS, JIOTUYECKOE YMHOXKEHHUE), <«WiIn» (IU3IBIOHKIHS, JOTHYECKOe
CIIOKEHHUE), «He» (Jlorhueckoe oTpuiianue). [Ipuopurter TOTMUECKHX Olepalui.
OrnpezneneHre UICTUHHOCTH COCTABHOT'O BBICKA3BIBAHUS NPU U3BECTHBIX 3HAYEHUSIX
NUCTUHHOCTU BXOOAIIINUX B HCTO BJIGMCHTapHI)IX BI)ICKaSI)IBaHI/Iﬁ

1.6

Jlornueckue BeipakeHus. [IpaBuna 3ammcn snornyeckux BoIpakeHui. Iloctpoenue
TaOJIMI] HICTUHHOCTH JIOTHYECKUX BBIPAKEHHUN

1.7

Jlornueckue 31eMeHThI. 3HAKOMCTBO C JJOTHYSCKUMH OCHOBaMHM KOMIILIOTEpA

AJNTOPUTMBI U TPOrPaMMHUPOBAHUE

2.1

[TousTue aJIropuTMma. Hcnonauteny air OpPHUTMOB. AHFOpI/ITM KakK IJIaH YIpaBJICHUA
HUCITIOJTHUTCIIEM

2.2

CaoiicTtBa anroputma. CriocoObl 3amucu alropuTMma (CIOBECHBIM, B BHJE OJIOK-
CXEMBI, IPOrpaMma)

2.3

AnropurMuueckue KOHCTpyKuuu. KoHcTpykuus «cienoBaHue». JIMHEWHbIN
anroput™M.  OrpaHMYeHHOCTh  JUHEMHBIX  QJTOPUTMOB:  HEBO3MOXXHOCTh
IIPEyCMOTPETh 3aBUCUMOCTD I10CJIEIOBATEIbHOCTH BBINOJIHAEMBIX JIEHCTBUN OT
MCXOJIHBIX JTAHHBIX




2.4

KoHCTpyKiusi «BeTBIIGHHE»: TIONHAs W HemonHas (opmbl. BeimonHeHue u
HEBBINOJIHEHUE YCIOBHUS (MCTUHHOCTh U JIOXKHOCTHh BBICKa3biBaHUA). [IpocTeie u
COCTaBHBIE YCIOBUS

2.5

KoHCTpyKusl <«IIOBTOPEHUE»: LHUKIBI C 3aJaHHBIM 4YHMCIOM IIOBTOPEHUH, C
YCJIOBUEM BBIIIOJIHEHNUS, C IEPEMEHHON LIUKJIA

2.6

PazpaGotrka a1 (QOpMarIbHOrO MCIOJHUTENS AITOPUTMA, MPHUBOJISAILEIO K
TpeOyeMoMy pe3ynbTaTy TMpH KOHKPETHBIX MCXOMHBIX JaHHBIX. Pa3paboTka
HECJIOKHBIX aJITOPUTMOB C UCIIOJIB30BAHUEM LIMKJIOB U BETBJICHUH JJIS YIIPABICHUS
(dopManbHBIMU  MCIIOMHUTESIMH. BBINONIHEHNE AJITOPUTMOB BpPYYHYIO U Ha
KomIbloTepe. CHHTaKCHYECKUE U JIOTHYecKHe OIMOKH. OTKa3bl

2.7

S3ik mporpammupoBanus (Python, C++, Java, C#, IlIkonsHBINH AJIrOpUTMUAYECKHIA
SA3pik). Cucrema mpoOrpaMMHUPOBAHUS: PENAKTOP TEKCTa MPOTpamM, TPaHCIATOP,
OTJIATYHK

2.8

[lepemennas: Tun, uMs, 3HaueHue. llenble, BeIIECTBEHHBbIE U CHUMBOJIbHBIE
IIEpEMEHHbIE

2.9

Oneparop nmnpucBauBaHusl. ApuUPMETHUYECKHUE BBIPAXKEHHS M MOPSAOK HUX
BbrurciaeHus. Onepanuu ¢ LENbIMU YUCIIAMU: LIEJIOUUCIIEHHOE JEJIEHUE, OCTaTOK OT
nenenvs. [TpoBepka qeauMOCTH OHOIO LIENIOr0 YUCiIa Ha APYroe

2.10

BerBnenus. CoctaBHbIE YCIOBUA (3alMCh JIOTMUECKUX BBIPAXKEHUM Ha M3y4yaeMOM
A3bIKE MporpaMMHUpoBaHus). HaxoxjeHne MUHUMyMa U MakCUMyMa U3 JIBYX, TPEX
U 4eThIPEX ymcelsl. PemeHne KBajpaTHOrO ypaBHEHMS, UMEIOLIETO BEUICCTBEHHBIC
KOpHU

2.11

I[I/IaHOI‘OBaH OTJIaJlKa IIporpamMm: IIOMIAroBOC BbLIIIOJHCHHUEC, IIPOCMOTP 3HAYEHH I
BCJIINYHH, OTJI&IIOHHBIﬁ BBIBO/I, BI)IGOp TOYKH OCTaHOBa

2.12

[Muxn ¢ ycmoBueM. Anroput™m EBkmmma i HaXOXJIEHHS HauOOJBIIEro OOIIEro
JIeNuTeNsl OBYX HaTypajbHbIX uucesl. Pa3OueHue 3amucu HaTypalbHOTO 4Hcia B
MO3UI[MOHHON CHUCTEME C OCHOBAaHMEM, MEHBIIMM WM paBHbIM 10, Ha OTAENbHBIE

1 psl

2.13

[Mukn ¢ nmepeMeHHOW. ANTOPUTMBI IPOBEPKH JEIUMOCTH OJHOIO LENOro 4YHcia Ha
Jpyroe, NpoBEpKH HATYPaJIbHOTO YUCIIA HA IPOCTOTY

2.14

OOpaboTka CHUMBOJBHBIX JaHHBIX. CHMBOJBbHBIE (CTPOKOBBIE) IE€PEMEHHBIE.
[TocumBonbHast 06paboTka cTpok. [10/1CUET YacTOTHI MOSIBIEHUS] CUMBOJIA B CTPOKE.
Berpoennble pyHkumu s 00paboTKH CTPOK

2.15

OmnpeneneHne BO3MOXKHBIX PE3yJabTaTOB paOOThl aJropuT™Ma IpU  33JaHHOM
MHOKECTBE BXOIHBIX JAHHBIX, OIPEIECICHUE BO3MOJKHBIX BXOJHBIX JIAHHBIX,
IPUBOJSAIINX K JAHHOMY PE3yJIbTaTy

9 KITIACC

Kon

IIpoBepsieMbli 3J1EMEHT COACPKAHMS

1

[{udpoBasi rpaMOTHOCTH

1.1

I'mobGanpHas cets MaTepHET. IP-anpeca y3noB. CereBoe XpaHeHHEe TaHHBIX. MeTobI
WH/IMBUIYaITbHOTO U KOJJIEKTHBHOTO pa3MelleHus: HoBoi nndopmarnmu B IHTepHeTe.
bonpmme JaHHBIC (I/IHTepHeT-}IaHHBIe, B YaCTHOCTHU JAHHBIC CONUAJIBHBIX CeTeﬁ)

1.2

[Tonstue o006 wuHpopMannoHHONW Oe30macHOCTU. YTpo3bl HHGOPMAIMOHHOMN
0e30macHOCTH MpHu paboTe B T0OANBHOM CETH M METOJbl MPOTHBOACUCTBUS HM.
[IpaBuna Oe3omacHON ayTeHTH(UKAIWMKM. 3allUTa JUYHOW WHOOPMAIMU B CETH




Nurepuer. bezonacHsie cTpareruu noseneHus B cetu Murepuer. llpenynpexnenue
BOBJICUEHUS! B JIECTPYKTUBHbIE M KpPUMHUHAIbHBIE (OPMBI CETEBOW AKTUBHOCTH
(xnOepOysuuHT, GUIIMHT U Apyrue GopMbl)

1.3

Bunsl pesarensHoctn B MHTepHere. HHTEpHET-CEPBUCHI: KOMMYHHUKALIMOHHBIE
cepBHCHl (MOYTOBas ciayx0a, BHIEO-KOH(PEpPEHI-CBS3b WU JPYTue), CIpPaBOUYHbBIC
CITyKOBI (KapThl, PACIUCAHUS U JPYTUE), TOUCKOBBIC CIYXKObI, CITY>KObI OOHOBIICHUS
POrpaMMHOT0 o0ecredeHus U Japyrue ciayxObl. CepBUCHI TOCYAapCTBEHHBIX
yeayr. OOnaunble XpaHwimima JgaHHbBIX. CpeacTBa COBMECTHOW pa3paboTKu
JTOKyMeHTOB (ommaitH-oducer). IlporpammHoe oOecrnieueHne Kak BeO-CEpBUC:
OHJIAHOBBIE TEKCTOBBIE M rpa)uuecKue PeIaKTOPbl, CPebl pa3pabOTKH MPOrpaMM

Teopernueckne OCHOBBI HH()OPMATHKH

2.1

Mogenb. 3anaum, pemaemple € IMOMOIIBIO MojenupoBanus. Kimaccuduxammm
Mozenel. MarepuanbHbie (HaTypHbIE) U HH(MOpMaImoHHbIe Mojien. HenpepriBHBIC
U AuckpeTHbie Mozenu. Mmurauuonueie monenu. Urposesie moxenu. OrneHka
COOTBETCTBUS MOJICIM MOACIUPYEMOMY OOBEKTY U LIEISIM MOJEIIMPOBAHUS

2.2

Tabnnynbie MOJCJIN. Ta6JII/II_[a KaK IIpCACTAaBJICHNC OTHOIICHUA

2.3

ba3pl JaHHBIX. OT60p B Ta6J'II/II_I€ CTPOK, YAOBJICTBOPAOIINX 3aJaHHOMY YCJIOBUIO

2.4

I'pad. Bepmuna, pedpo, nyrs. OpueHTHPOBAaHHBIE 1 HEOPUEHTUPOBAHHBIE TpaBbl.
Jmuna (Bec) pebpa. BecoBas marpuna rpada. [yimHa myTH MeXay BepIIMHAMHA
rpada. Ilouck ontumanbHoro mytu B rpade. HauanpHas BepuimHa (MCTOYHUK) U
KOHEYHas BepIlMHA (CTOK) B OPUEHTUPOBAHHOM rpade. Bpiuncienue konuuecTsa
nyTeil B HapaBJIeHHOM allMKIMYECKOM Ipade

2.5

Hepeso. Kopens, Bepmmna (y3en), nucT, pedbpo (ayra) mepeBa. Bricota nepera.
[Mognepeso. [Ipumeps! ncnonb3oBanus AepeBbeB. [lepeOop BapuaHTOB C MOMOIIBIO
JiepeBa

2.6

[TonsiTne  mMaTemMaTHyecKkoll  Mojaenu. 3ajadyd, pelmaeMble € IOMOIIbIO
MaTeMaTUYECKOTo (KOMIBbIOTEPHOT0) MozenupoBanus. OTianure MaTeMaTHYecKOl
MOJIENIM OT HATYpHOH MOJEIM U OT CJIOBECHOrO (JIMTEpaTypHOro) OIHMCAaHUS
00BEKTA

2.7

OTarsl KOMIIBIOTCPHOI'O  MOJCIIMPOBAHUA: IIOCTAHOBKA 3aJadydd, IIOCTPOCHHC
MaTeMaTH4eCKOMn MOJCIIH, IpOorpaMMHasl peajin3anusd, TCCTUPOBAHUEC, ITPOBCACHUC
KOMITBIOTCPHOI'O SKCIICPUMCHTA, aHAJIN3 €TI0 PE3YJIbTAaTOB, YTOUHCHHUEC MOJICIIN

AJNTOPUTMBI U TPOTPAMMHUPOBAHHE

3.1

PazOuenue 3amaun Ha mnoxs3agauu. CoCTaBieHHE AIrOPUTMOB M IPOrpamMMm C
UCMOJIb30BAaHUEM BETBJIECHUH, LMKIOB W BCIOMOTAaTEIbHBIX aJITOPUTMOB IS
yIpaBjeHUs UCIIOTHUTENIEM WK APYTUMU UCTIOJTHUTEISIMU

3.2

Tabnuunble BennuuHbl (MaccuBbl). OnHomepHble MaccuBbl. CocTaBieHHE U
OTIaJIKa MPOTPaMM, PEAU3YIONIUX THUIIOBBIE aITOPUTMBI 0OPaOOTKH OJHOMEPHBIX
YKMCIOBBIX MAcCHBOB, Ha OJHOM H3 SI3BIKOB mporpammupoBanus (Python, C++,
[Tackans, Java, C#, llIkonpHbIi ANropuTMudeckuii S3bIK): 3aM0IHEHUE YUCIOBOTO
MaccuBa CIyYalHBIMH YHCJIAMHU, B COOTBETCTBHHU C (OPMYJIONW WU MYTEM BBOJAA
qyCces, HaXO0XICHUE CYMMBI 3JIEMEHTOB MAacCHBa, JIMHEWHBIA MOUCK 3aJaHHOTO
3HAYEHHUs B MACCHUBE, MOJCUYET 3JIEMEHTOB MACCHUBA, YAOBJIETBOPSAIONIUX 3aJaHHOMY
YCIIOBHIO, HAaXOXJACHHE MHMHUMAIbHOTO (MaKCUMaJbHOTO) »3JIEMEHTa MacCHUBa.
CopTHpoBKa MaccuBa

3.3

OOpaboTka TMOTOKA JaHHBIX: BBIYUCICHHE KOJUYECTBA, CYMMBI, CpEIHEro
apu(METHYECKOro, MHUHHMAJIBHOIO M MAaKCHUMaJIbHOTO 3HAYEHHUS DIEMEHTOB




MOCJICAOBATCIILHOCTHU, YAOBJICTBOPAIOINIUX 3aIaHHOMY YCJIIOBHUIO

3.4

Vnpasnenune. Curnan. OOpatHas cBsi3b. [lomydeHue curHasoB OT HHU(POBBIX
JaTYMKOB (KacaHWs, pacCTOSHMS, CBeTa, 3Byka u Jjpyroro). [Ipumepst
UCTIOJIb30BAaHUS PUHIIAIIA OOPATHOM CBSI3U B CUCTEMaX YIPABJICHUS TEXHHUUECKUMHU
yCTpoiicTBaMH, B TOM uucie B pobororexHuke. [Ipumepbl poOOTH3MPOBAHHBIX
CUCTEM (CHUCTEMA YIpaBJICHMs BUKEHUEM B TPAHCIIOPTHOM cHCTEME, CBapOYHAs
JUHUSA aBTO3aBOJAA, ABTOMATHU3WPOBAaHHOE YIIPABIECHHWE OTOIUICHHEM JIOMa,
ABTOHOMHAsl CUCTEMA YIPABJIEHUS! TPAHCIOPTHBIM CPEJICTBOM U JIPYTHE CUCTEMBI)

HMudopmaninoHHbIe TEXHOJIOTHH

4.1

[Tonstue 00 57EKTPOHHBIX Tabnumax. TWIBI AaHHBIX B siUEHKaX SICKTPOHHOM
Tabmubl. PenaktupoBanue u popmatupoBanue tadnui. BetpoeHnsle GyHKIMU 115
NOWCKa MAaKCUMyMa, MHHUMYMa, CYMMBI M CpPEIHEro apu(pMETHYECKOro.
CoprupoBKa [aHHBIX B BBIIEICHHOM Juana3oHe. lloctpoenume nuarpamm
(ructorpaMma, KpyroBas Juarpamma, ToOYe€4Has jauarpamMma). Bsibop Tuna
JyarpamMmmbl

4.2

[IpeoOpazoBanue Qopmyn mpu KonmupoBaHuu. OTHOcUTeIbHas, abCONIOTHAS U
CMeIllaHHas ajpecanus

4.3

VYc0BHbBIE BBIUMCIEHMSI B 3JEKTPOHHBIX Tabmuuax. CyMMHUpOBaHUE U TMOJICUET
3HAYEHUH, OTBEYAIOLIUX 3aJaHHOMY YycioButo. OOpaboTka OosbIMX HAOOPOB
JaHHbIX. YncIeHHOE MOIEIMPOBAHUE B 3JIEKTPOHHBIX TaOIMIax

4.4

Poip  mHDOpMANMOHHBIX TEXHOJOTWHA B Pa3BUTUU HSKOHOMHKH MHpA, CTpaHBbI,
peruona. OTkpeITbIe o0Opa3oBarenbHble pecypebl. [Ipodeccun, cBs3aHHble ¢
uHpOpMAaTUKON W WHPOPMAIMOHHBIMH  TEXHOJIOTHSIMH:  BeO-am3aiiHep,
IPOTrPaMMHUCT, Pa3pabOTINK MOOHMIIBHBIX MPHIOKEHUH, TECTUPOBLIMK, apXUTEKTOP
IPOTPAaMMHOTO OOECTICUeHHsI, CIICHUANINCT [0 aHAJIW3y JaHHBIX, CHCTEMHBIH
aJIMUHHCTPATOP




IPOBEPSIEMBIE HA OI'D 110 TH®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePSIEeMOro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaAHUA K MPEAMETHBIM pe3yJbTaTaM 6a30BOr0
YPOBHSI OCBO€HHUSI OCHOBHOI 00pa30BaTe/JIbHOM MPOrPpaMMbl
OCHOBHOT0 0011ero oopasopanusi Ha ocHoBe ®I'OC

1

3HaTh (IOHUMATBH)

1.1

Brnagenne oCHOBHBIMU MOHSATUSAMU: UH(DOpMaIHS, Tepeiada, XpaHESHHE 1
o0paboTka MHGOPMAIH, AJTOPUTM, MOJIETh, [UGPOBOM MPOAYKT U UX
WCIOJIb30BAHUE JJIs PEIICHUS] Y4EOHBIX U MPAKTHUECKUX 337124

1.2

BH&I[GHI/IG INOHATHUAMMU: BBICKa3bIBAHUC, Joruydecckas ornepanus,
JIOTHUYCCKOC BBIPAKCHUC

Ymers

2.1

YMeHue omnepupoBaTh E€AMHULAMH M3MEpPEHHMs HH(OPMAILMOHHOIO
00BbEMa U CKOPOCTH Mepefaun JAHHbBIX

2.2

YMeHue 3anuchiBaTh M CpaBHUBATh 1enbie yucina or 0 mo 1024 B
Pa3IUYHBIX MO3UIMOHHBIX CHCTEMAaX CUHCIECHUS C OCHOBaHUsAMU 2, 8, 16,
BBITIONTHSATE apu()METHICCKUE ONIEPAIMH HAl HUMU

2.3

YMeHue KOIuMpoBaTh W JIEKOAMPOBATH COOOIIEHHUS 110 3aJaHHBIM
npaBWwiaM;  [OHMMaHHWE  OCHOBHBIX  IPHUHIMIIOB  KOJIMPOBAHHS
nHGOpPMAIMY PAa3TMYHON TPUPOIBI: TEKCTOBOH, rpa)nuecKoi, ayImuo

2.4

VYMeHue 3ammMcBIBaTh JIOTHUYECKHUC BBIPAXKXCHUA C HCIOJB30BAHUCM
JAU3BIOHKIWHW, KOHBIOHKIOHWHW W OTPHLAHHA, OIPCACIIATL HCTHHHOCTDH
JOTHUYCCKUX BBIpa)I(eHHﬁ, €CJIn H3BCCTHBI 3HAYCHHUA HWCTHUHHOCTHU
BXOJAIIUX B HEro IHCPEMCHHBIX, CTPOUTH Ta6J'II/II_IBI HUCTUHHOCTHU [JIA
JOTHUYCCKUX BI)Ipa)KeHI/II\/’I; 3alMChIBATh JIOTHYCCKHUEC BBIPpAXKCHUA Ha
HN3Yy4aCMOM SA3BIKC ITPOTrPaAMMHUPOBAHUS

2.5

YMeHHe cOCTaBIATh, BBIIOJIHIATh BPYYHYIO U HA KOMIIBIOTEPE HECTIOKHbBIE
ITOPUTMBI JUTsl yTipaBiieHus ucnoiaHuTensmu (Uepemnamika, YepTéxkHUK 1
JpyTue); Co3/laBaTh U OTIAXHBaTh MPOTPaMMbl HAa OJHOM M3 SI3bIKOB
nporpammupoBanust (Python, C++, Ilackans, Java, C#, IIxonbHbIi
AnroputMuyeckuit  SI3bIK), peaTU3yIONINEe HECIOKHBIE aITOPUTMbI
00pabOTKH YHCIIOBBIX JIAHHBIX C WCIIOJH30BAHUEM IIUKJIOB U BETBJICHHIA;
yMEeHHE pa30uBaTh 3aJayd Ha MOJ3aJaud, HCIOIb30BaTh KOHCTAHTHI,
TEPEMEHHBIE U BBIPAKEHUS PA3JIUYHBIX THUIIOB (YUCIOBBIX, TOTUYECKHX,
CUMBOJIIbHBIX); aHAU3UPOBATh MPEUIOKECHHBIA aNTOPUTM, OIPEACTATh,
Kakue pe3yibTaThl BO3MOXXHBI TMPU 33JaHHOM MHOXKECTBE HCXOIHBIX
3HAYEHUI

2.6

YMeHue 3anucarh Ha HU3Y4YaCMOM A3BIKC IMPOrpaMMHUPOBAHUS AJITOPHUTMBI
MIPOBEPKHU ACIUMOCTH OJHOI0 MHEJI0ro 4Yuciia Ha APYroc, MNPOBCPKU
HaTypaJIbHOTO YHCJIa Ha IMPOCTOTY, BBIACICHUSA I_II/I(I)p N3 HATypaJIbHOI'O
qucia, ITOHCK MaKCUMYMOB, MHWHUMYMOB, CYMMEI YHCIIOBOM
IIOCICI0OBATCIBHOCTHU

2.7

Brnagenne ymeHHMEM OpPHUEHTHPOBATHCS B HEPAPXHUECKON CTPYKTYype
(haiimoBoil cucTembl, paboTaTth ¢ (HAIOBON CHUCTEMOM MEPCOHATHHOTO




KOMIIBIOTEpA C UCIOJIB30BaHUEM Tpaduueckoro uHTepgeiica, a UMEHHO:
CO3/1aBaTh, KONMPOBATh, IEPEMEINATh, NEPCHUMEHOBBIBATh, YIAIATH H
apXUBHPOBATH (ailsIbl U KATAJIOTH

2.8

Brnanenne yMeHMSMU M HAaBBIKAMH HCIIOJB30BaHUSA WH(POPMAIIMOHHBIX U
KOMMYHHUKAI[MOHHBIX TEXHOJOIMH JJIsl MOUCKA, XpaHeHUs, 00paboTKu U
nepeayd v aHaJIM3a pa3InyHbIX BUJ0OB HH(GOpMAIUU

2.9

YMeHue BBIOMpATh CIOCOO MPEACTaBICHUS TAaHHBIX B COOTBETCTBHH C
MOCTaBJICHHON 3amadel (TaOnuIbl, CXeMbl, TpaduKu, aUarpamMmbl) C
WCIIOJIb30BAHUEM COOTBETCTBYIOIIMX MPOTPAMMHBIX CPEJICTB 00pabOTKH
JTAHHBIX

2.10

YMmenue popmannzoBath U CTPYKTYpUpPOBaTh MH(GOPMALIMIO, UCTIOIb3YS
ANIEKTPOHHBIC TAONMUIBI JJis 0OpabOTKM, aHAIM3a W BHU3YyaIH3aI[UU
YHCIIOBBIX JTAHHBIX, B TOM YHCII€ C BBIJICJICHHEM JHara3oHa TaOJIULbl U
YIIOPSI0YMBAHUEM (COPTHPOBKOI) €ro 3JEMEHTOB; YMEHHUE TIPUMEHSThH B
ANEKTPOHHBIX Ta0nuuax ¢GopMynsl Uisi pacd€ToB C HCIOJIb30BAHUEM
BCTPOCHHBIX (YHKIMM, aOCONIOTHOW, OTHOCUTEIHHOM, CMEIIaHHOMN
aZipecaliiy; HCIOJIb30BaTh JIIEKTPOHHBIE TAOJUILBI ISl YHCIEHHOTO
MOJICTTUPOBAHUS B IPOCTHIX 3a/1a4aX W3 Pa3HbIX MPEIMETHBIX 00yiacTeit




INHEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA OI'D
11O TH®OPMATUKE

Kox IIpoBepsieMblii 31eMEHT COAepP/KAHUSA

1 [{udposasi rpaMOTHOCTD

@aiinbl 1 nanku (karaioru). IIpuHIMNIB mocTpoeHus: (HaiIoBBIX CHCTEM.
[Tonroe ums daitna (manku). [yTs k daiiny (manke). Pabora ¢ daitnamu u
KaTaJloraMH  CpEICTBAMHM  OIEPAlMOHHOM  CHUCTEMBI:  CO3JaHuE,
KOIIUPOBaHUE, IEepeMelleHre, NeperMeHOBaHNe U yaajieHue (aiaoB u
nanok (karajoroB). Tumbl ¢aitmoB. CaoilictBa QaitioB. DaitnoBbIi
menemkep. [lonck ¢aitno cpeacTBaMu onepanroHHON CUCTEMBI

11

OO0beauHeHue KomnbloTepoB B ceTh. Cerh MHTEpHET. BeO-cTpanuna, Beo-
caiit. Ctpykrypa aapecoB BeO-pecypcoB. bpaysep. [louckoBbie CUCTEMBI.
1.2 [Touck wHpOpMaUM 1O KIOYEBBIM CIIOBaM W 110 HM300pa)KEHUIO.
HocroBepHocTh mHpOpManmu, mnoimydeHHoW w3 HWHTreprera. IP-ampeca
y3710B. CeTeBoe XpaHeHHE JaHHBIX

2 TeopeTnueckre 0CHOBbI HHPOPMATHKU

JIMCKpeTHOCTh JaHHBIX. BO3MOXKHOCTH ONMKCaHUsI HEMIPEPHIBHBIX 00BEKTOB
¥ TIPOLIECCOB C MIOMOUIBIO TUCKPETHBIX TAaHHBIX.

CumBon. Ancdasur. MomHocTs andasuta. J[BowuHbll  andaBur.
Konungectso BCEBO3MOXKHBIX CJIOB (KOJIOBBIX KOMOMHAIIN)
(UMKCUPOBAHHOW JJIMHBI B IBOMYHOM ajidasute. [IpeobpazoBanue a000T0
andasuta K ABOMYHOMY. KONMMYECTBO pa3inMyHBIX CIOB (PUKCHPOBAHHOM
2.1 JUTMHBI B alipaBUTE ONPEACIIEHHOW MOIITHOCTH.

KoaupoBanue cMMBOJIOB OHOTO ajiaBUTa C MOMOIIBIO KOJOBBIX CIIOB B
apyroMm andasute, KojpoBas Talnuua, jaekoauposanHue. Koauposanue
TekcToB. PaBHOMepHBI Kon. HepaBHomepHsiii kon. Kommposka ASCII.
Bocbmubuthaeie koaupoBku. Ilonstne o xomupoBkax UNICODE.
JexonupoBaHnue COOOUIEHUM C MCIOJIb30BAaHUEM PAaBHOMEPHOTO U
HepaBHOMepHOTo koja. HpopMannoHHbI 00bEM TeKcTa

NudopmaninoHHslii 00bEM JNaHHBIX. BUT — MuUHUManbHas eAMHUIA
KoJu4yecTBa WMH(OpMallUU — JABOWYHBIN paspsna. EauHuiel msmepeHus
2.2 uH(popMalMoHHOTO 00BEMa NaHHBIX. but, OaiiT, kumobOalT, merabairt,
rurabaiir. CKopocTh mepenadd AaHHBIX. EQUHUIBI CKOpPOCTH mepenadu
JTaHHBIX

KonupoBanue 1Bera. lLlseroBeie Mmogenu. Mogens RGB. I'myOuna
koaupoBaHus. [Tanurpa.

2.3 PactpoBoe u BekTOpHOE npencTaBieHue n3odpaxenuil. I[Tukcens. Onenka
MH(pOPMALMOHHOTO 00bEMa TrpadUyecKux JaHHBIX [UIsI PacTpPOBOTO
HU300paKeHUs

KomupoBanue 3Byka. PaspsnHocTh M dactoTra 3amucu. KommdecTtBo
KAHAJIOB 3aIlMCH.

OrneHka KOJIMYECTBEHHBIX MApaMETPOB, CBS3aHHBIX C MPEACTABICHUEM U
XpaHEHUEM 3BYKOBBIX (hailioB

2.4

HenosunuonHuble ¥ MO3UIMOHHBIE CHUCTEMBI cUMClIeHUs. AndaBur.
2.5 OcnoBanue. Pa3Bépuyras ¢opma 3anucu uucina. [lepeBog B JecATHUHYIO
CHUCTEMY YMCeJI, 3alMCAHHBIX B IPYTUX CHCTEMaxX CUUCIICHUS.




PumMmckas cucrtema cuucieHus

2.6

JBonuHas cuctema cuucienus. [lepeBon uensix yucen B npenenax ot 0 g0
1024 B JBOMYHYIO CHCTEMY cUHMCleHUd. BocbMmepuyHass cucTteMa
cuucienus. IlepeBon ducen U3 BOCBMEPUYHOM CUCTEMBI B JBOMYHYIO U
JNECATUUHYI0 cucTeMbl u oOpatHo. IllecTHanuarepuuyHasi cucTeMa
cuucnenus. IlepeBoxg uyucen U3 ECTHAALATEPUYHOM CHCTEMBI B
JBOMYHYIO, BOCBMEPUYHYIO U JECATHUYHYIO CHUCTEMbl U 0OpaTHO.
ApudmeTndeckne onepanuy B JBOWIHON CUCTEME CUHCIICHUS

2.7

Jlorndeckne BBICKa3bIBaHUS. Jlormdeckme 3HAUCHUS BBLICKA3BIBAHHUH.
DJIeMEHTapHbIE U COCTAaBHBIC BBICKA3bIBAHUs. JIOTHYECKHUE ONMEpaIuu: «H»
(KOHBIOHKIIUSI,  JIOTUYECKOE  YMHOXEHHE), <«diIu»  (AU3BIOHKIUA,
JIOTUYECKOE CIIOKEHHE), «He» (Jormdeckoe oTpumanue). I[Ipuopurer
jJoruueckux  omepaumii.  OmpenesieHMe  UCTUHHOCTH  COCTAaBHOIO
BBICKA3bIBaHMSA, €CJIM M3BECTHHI 3HAUCHUS MCTHHHOCTH BXOJSAIIMX B HETO
AJIEMEHTAPHBIX BbICKa3bIBaHU. Jlornueckue BoipaxeHus. [IpaBuiia 3anucu
JIOTUYECKUX BbIpakeHHi. IlocTpoeHne TaOJMII MCTUHHOCTH JIOTHYECKHUX
BBIPAKCHUI

2.8

Jlormueckue 3eMEHTBI. 3HAKOMCTBO C JIOTHYECKHUMH OCHOBAMH
KOMIThIOTEpa

2.9

HenpepsbiBHble U quckpeTHble Moaenu. Mmuranuonnsle Monenu. Urpossie
mogenu. OueHKa aJeKBaTHOCTH MOJEIU MOJAEIHPYEMOMY OOBEKTY U
LEJIIM MOJIEJTUPOBAHMS

2.10

Tabnuunbie Monenu. Tabnuia Kak MpencTaBiIeHHE OTHOIIEHUs. basbl
nanHbix. OtOOp B Tabnuile CTPOK, YIOBIETBOPSIOMIUX 3aJaHHOMY
YCIIOBUIO

2.11

I'pad. Bepmmna, pedpo, nyrs. OpueHTUPOBAaHHbIE U HEOPUEHTHPOBAHHbBIE
rpadsl. Jnuna (Bec) pedpa. BecoBast matpuiia rpada. JnmuHa mytu Mexmay
BepmmHaMu Tpada. Ilouck ontumansHoro mytu B rpade. Hauanbnas
BepIlIMHA (MCTOYHHMK) M KOHEYHas BepIlMHA (CTOK) B OPUEHTHPOBAHHOM
rpage. Bruucnenue konuyecTBa MmyTeil B HaNpaBICHHOM allMKINYECKOM

rpace

2.12

Hepeso. Kopens, Bepmmna (y3en), Juct, pedpo (myra) nepesa. Bricora
nepeBa. IlomnmepeBo. Ilpumepsl wucnonb3oBaHus JaepeBbeB. Ilepebop
BapHaHTOB C IIOMONIBIO JIepeBa

ANTOpPUTMBI U IPOTPAMMUPOBAHHE

3.1

CaoiictBa anroputma. CriocoObl 3amucH alroputMa (CIOBECHBIH, B BUJE
OJI0K-CXEMBI, IPOrpaMMa).

CocraBieHHe ajlropuTMOB U IPOrpaMM C HUCHOJIb30BAaHUEM BETBJICHUH,
IIUKJIOB U BCIIOMOTATEIbHBIX aJITOPUTMOB JIJIsl YIIPABJICHHUS UCTIOTHUTENIEM
(PoGot, Yepenamka, YepT€xHuk U apyrue). BpimoigHeHHe aaropurMoB
BPYYHYIO M Ha KOMITBIOTEPE

3.2

S3pik porpammupoBanus (Python, C++, Tlackans, Java, C#, IlIkosbHbIH
AnroputMuyeckuit S3bIK).

CucremMa MpOrpaMMHUPOBAHMS: PENAKTOP TEKCTa MPOTpamm, TPAHCIATOP,
OTJIaTIHK.

[Tepemennas: Tur, ums, 3HayeHue. Llenble, BemecTBEHHbIE U CUMBOJIbHBIE
TIEpEMEHHEIE.

Omneparop mpucBauBaHusg. Apu(METHUYECKHE BBIPAXKECHHS U TMOPSIOK HUX




BblunciaeHus. Onepauun ¢ LENbIMU YUCJIAMU: LIEJIOUUCICHHOE [IEIEHUE,
ocraTok 0T JeneHus. BerBnenus. CocTaBHble YCIOBUS — (3alUCh
JIOTUYECKUX BBIPRKEHUM HA H3Y4aeMOM SI3bIKE IPOrPAMMUPOBAHMUS).
HaxoxneHne MuHuMyMa

U MAaKCUMyMa M3 JBYX, TPEX M 4YeTBIPEX 4yucell. PemieHue KBaapaTHOro
YPaBHEHHs, HUMEIOLIETO BEIECTBEHHbIE KOpHU. Lluka ¢ yciaoBueM.
Anroput™m EBKimpa Ui HaXOXKISHHS HAaUOOJBIIETO OOLIETO JEIUTEINs
JIBYX HaTypajbHbIX 4Hcel. Pa3OueHue 3amucu HaTypalbHOTO 4ucia B
MO3UIIMOHHON CHUCTEME C OCHOBAaHHMEM, MEHBIIMM WA paBHbIM 10, Ha
ornenbHble mUGpbl. LUKn ¢ mepeMeHHOH. ANTOpPUTMBI NPOBEPKHU
JEIMMOCTH OZHOIO LEJOr0 4Yucjiaa Ha APYroe, NMPOBEPKH HATypaJbHOIO
YKCJIA HA IPOCTOTY

3.3

O6paboTka  CUMBOJBHBIX  JaHHBIX.  CHMBOJIBHBIE  (CTPOKOBBIC)
nepemennble. [locumBonbHas o0paboTka crpok. Ilomcuér dacToThI
NOSIBJICHHSI CHMMBOJIa B CTpOKe. BcTpoeHHbIe (QyHKIUHM ais 00pabOTKU
CTPOK

3.4

OmnpeneneHne BO3MOXKHBIX PE3YyJIbTaTOB pabOThl aIropUTMa IpU JAHHOM
MHOJKECTBE BXOJHBIX [JaHHBIX, OIPENEICHUE BO3MOXHBIX BXOIHBIX
JTAHHBIX, IPUBOJAIINX K JAHHOMY pE3yJbTaTy

3.5

Tabnuunble BenuuuHbl (MaccuBbl). OnHOMepHble MaccuBbl. CocTaBiieHue
U OTJIaJKa TPOTrpaMM, PEaU3YIONIMX THUIIOBBIE AITOPUTMBI 00paboOTKU
OJIHOMEPHBIX  YMCJIOBBIX  MAacCHBOB, Ha  OJHOM U3  SI3BIKOB
nporpammupoBanus  (Python, C++, Ilackans, Java, C#, IlIkonbHbIii
ANTopuTMUYECKHI SI3BIK): 3aMOJIHEHHE YKMCIOBOTO MACCHBA CIYYalHBIMU
YuCclIaMH, B COOTBETCTBUM C GOpMyIoil wuinu myTéM BBOJAA 4HCED,
HaXO0XJ/IEHUE CYMMBbI 3JIEMEHTOB MAacCHBA, JIMHEHHBIH MOMUCK 3a/JaHHOTO
3HAQUYE€HUSI B MACCHUBE, IMOJACYET FJIEMEHTOB MACCHBA, YIOBIIETBOPSIOIINX
3aJaHHOMY YCJIOBHIO, HaX0XJIE€HWE MHUHUMAIBHOIO (MaKCHMAaJlIbHOIO)
aneMeHTa MaccuBa. CopTupoBka MaccuBa. OOpaboOTKa MOTOKA JAHHBIX:
BbIUMCJIEHHE  KOJIMYECTBA, CYMMBI, CpPEIHEro  apupMeTH4ECKOro,
MHUHUMAaJIbHOTO " MaKCHUMaJIbHOIO 3HAYEHUs JJIEMEHTOB
M10CJIEI0BATENbHOCTH, YAOBIETBOPSIONINX 33JaHHOMY YCIOBHUIO

3.6

Vnpasnenue. Curnan. OOparHas cBsi3b. llomydeHne CUTHaJIOB OT
U(pPOBBIX JAaTYMKOB (HAMpUMEp, KacaHWs, PACCTOSHHUSA, CBETa, 3BYyKa).
[Ipumepsl UCHONB30BaHUS TNPUHIMIA OOpaTHOW CBSA3M B CHCTEMax
yIpaBlIeHUs] TEXHUYECKUMHU YCTPOMCTBAMH C TIOMOIIBIO JAaTUYUKOB, B TOM
YHUCJIE B pOOOTOTEXHUKE

WHpopmalinoHHbIE TEXHOJIOTUN

4.1

TexkcToBbIE TOKYMEHTBI M UX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHuua, ad3all,
CTpPOKa, CJIOBO, CUMBOJI).

TexkcToBBI MpolLecCOp — HMHCTPYMEHT CO3JaHUs, pPEJaKTUPOBaHUS U
dbopmatupoBanus TekctoB. [IpaBuma Habopa TekcTa. PemakTupoBanue
tekcta. CowictBa cumBoJioB. Illpudrt. Tumer mpudroB (pydsieHsie, ¢
3aceuykamu, MOHOIIMpUHHBIE). [lomyKHpHOE M KypCUBHOE HauepTaHUE.
CaoiictBa  a03areB: TpaHMIlBl,  ab3alHBIA  OTCTYyIN,  HWHTEpBAl,
BbIpaBHUBaHue. [lapameTrpbl crpanunbel. CtuneBoe ¢GopMaTHpOBaHUE.
CrpykrypupoBaHue HWH(GOpPMALUM C TOMOUIbIO CIHUCKOB M TaOJuII.
MHuoroypoBHeBbIe criucku. Jlo6aBneHue Tabiuil B TEKCTOBBIE JOKYMEHTHI.
BcraBka  um300pakeHMii B TEKCTOBBIE  JOKyMEeHTHL.  OOTekaHue




n300pakeHNi TekcToM. BiltoueHHe B TEKCTOBBIM JOKYMEHT JUarpamu,
bopmyn, HyMmepaluM CTpPaHML, KOJOHTHUTYJOB, CCBUIOK U JpPYyrux
JJIEMEHTOB

4.2

PactpoBsie pucynku. Mcnons3oBanue rpaguecKux NPUMUTHBOB.
Onepauuu penakTUpoBaHus Tpaduyeckux OOBEKTOB, B TOM 4YHCIIE
muppoBeix ¢dotorpaduii: HW3MEHEHHE pa3Mepa, oOpe3Kka, IOBOPOT,
oTpaxkeHue, pabora c obnacTsiMu (BblAENIEHUE, KOMHUPOBAHME, 3aJMBKa
I[BETOM), KOPPEKIHs I[BETa, SPKOCTH W KOHTPACTHOCTH. BekropHas
rpaduka. Co3maHue BEKTOPHBIX PUCYHKOB BCTPOEHHBIMHU CpPEICTBAMU
TEKCTOBOIO Ipoleccopa WIM APYTUX IporpamMMm  (IPUIIOKEHUI).
JloGaBieHre BEKTOPHBIX PUCYHKOB B TOKYMEHTHI

4.3

[ToaroToBka MynbTUMEIMHHBIX mpe3eHTanuil. Cnaia. JloOGaBnenne Ha
cilaiii TekcTa W u300pakeHui. PaboTra ¢ HECKOJIBKUMH ClIaliaMu.
JloGaByienre Ha  ClIaiil ayAMOBU3YQJIbHBIX JaHHBIX. AHHUMAIMS.
I'unepccbuikn

4.4

Tumnbl HaHHBIX B SYEMKaxX SJEKTPOHHOW TaOnuiel. PenaktupoBanue u
dbopmatupoBanue Tabauil. Becrpoennbie GyHKIMH s TOMCKAa MAaKCUMyMa,
MHUHHUMYMa, CYMMBI U cpeaHero apupmerndeckoro. CopTUpoBKa JaHHBIX B
BbIIeTIeHHOM nuanasoHe. [loctpoenue nuarpamm (rucrorpamma, Kpyronas
auarpaMma, TOYe4yHas  jJuarpamMma). Bwibop THma  amarpamMmel.
[IpeobpazoBanue  ¢opmyn mnpu  kKomupoBaHuu. OTHOCHUTENbHAS,
a0COJIIOTHAS ¥ CMEIIIaHHAsl aJipecalus

4.5

YciioBHBIE BBIYHMCICHHUS B AJIEKTPOHHBIX TaOimmnax. CyMMupoBaHHE U
noJACUéT 3HAYEHUH, OTBEYalIIMX 3aJaHHOMY YycioBuio. OOpaboTka
00bIIMX HAOOPOB JaHHBIX. YMCIEHHOE MOAEIUPOBAHUE B AJIEKTPOHHBIX
Tadaumax




YYEBHO-METOINYECKOE OBECIIEYEHHUE
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OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* ndopmaruka: 7-i kiacc: 0a30BbIil ypOBEHB: YUCOHHK; 5-€ U3/TIaHUE,
nepepadoranHoe bocosa JI.JI., bocoBa A.}O. AxunonepHoe 00111ecTBO
«3narensctBo «IIpocBemienue»

* Uupopmaruka: 8-ii kjtacc: 6a30BbIN YPOBEHb: YUEOHUK; S-€ U3/IaHUE,
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» Undopmatuka: 9-i kiacc: 6a30BbIN YpPOBEHb: YUEOHUK; S-€ U3/IaHUE,
nepepadoranHoe bocosa JI.JI., bocoa A.}O. AxunonepHoe 00111ecTBO

«HBI{&TGHBCTBO «HpOCBGHIGHI/IC»

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA
Nudopmaruka. 7-9 knaccel. bazoBerit ypoBenb. MeToanueckoe mocodue K

yueOnukam JI. JI. BocoBoit, A. FO. bocooii

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETH
MHTEPHET
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