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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o MHPOpPMATUKE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OO0O, a taxxe (enepanbHoil pabodeit mporpaMMbl BOCIIUTAHUA.

[Iporpamma 1o wuHbOpMaTHKE Ha€T MpEACTaBICHUE O UENIX, OO0IIe
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
uHpopMaTUKUd Ha 0a30BOM YpOBHE, YCTaHABJIMBAET 00s3aTeIbHOE MPEIMETHOE
coJiepKaHKe, MPElyCMaTPUBAET €ro CTPYKTYPUPOBAHUE 10 pa3/iesiaM U TeMaM.

[Tporpamma 1o mHGOPMATHKE ONIPENETAET KOJTMICCTBEHHBIC M KAUYSCCTBEHHBIC
XapaKTEePUCTUKU Y4EOHOro Marepuaia Juisl KaI0ro roja U3y4eHHs, B TOM YUCIIe
JUISL COAEPKATEIbHOTO HAMOJHEHUS Pa3sHOTO BHUAA KOHTPOJS (IMIPOMENKYTOUHOU
aTTeCTalluu o0yyarommxcs, BCEPOCCUMCKUX MIPOBEPOUYHBIX pabor,
roCyJIapCTBEHHON UTOTOBOM aTTeCTAIUN).

[Iporpamma 10 uH(pOPMATUKE SBISETCS OCHOBOM i1 COCTaBJICHUSA
aBTOPCKUX YUEOHBIX MPOTPAMM, TEMATHUECKOTO TUTAHUPOBAHUS KypCca yUUTEIIEM.

[ensmMu u3ydeHuss UWHGOPMATUKA HA ypPOBHE OCHOBHOTO  OOIIETO
o0pa3oBaHUs SIBISIOTCS:

dbopMUpOBaHHE OCHOB MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSA HAayKd HUH(POPMATHUKH, TOCTHKEHUSIM HAYYHO-TEXHUUYECKOTO
mporpecca U OOIIECTBEHHOM NPAKTUKHU, 3a CUET Pa3BUTHUS MPEICTaBICHUN 00
uH(MOpMAITUU KaK O BaXKHEHIIIEM CTPATETMYECKOM PEeCcypce pa3BUTHS JTUYHOCTH,
rocyJapcTBa, oOOIIECTBa, TOHUMAHUA pPOJM WH(OOPMAIIMOHHBIX MPOIECCOB,
MH(POPMAIIMOHHBIX PECYPCOB U UH(POPMAITMOHHBIX TEXHOJOTUHA B YCIOBHUAX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBa;

oOecrieuyeHue YCJIOBHH, CIOCOOCTBYIOIIUX PAa3BUTHUIO AJITOPUTMHUYECKOTO
MBIIIUICHUSI KaK HEO0OXOIUMOTO YCIOBUS TPOQPECCUOHATLHON JEATeIbHOCTH B
COBPEMEHHOM HWH(OPMAIIMOHHOM OOIIECTBE, MNPEANOJararoilero CrnocoOHOCTh
oOyyaroiierocss pa3OuMBaTh CIOXKHBIE 3aJayd Ha 0oJiee MPOCThIE TMOA3aJayH,
CpaBHUBATh HOBBIE 33J1a4y C 3aJlayaMU, PEIIEHHBIMU paHee, ONMPEAENATh 1Iaru s
JIOCTUKEHUS pe3yJibTaTa U TakK Jajee;

dbopMupoBaHUE U pPa3BUTHE KOMIETEHIMM oOydaromuxcss B 00JacTu
WCIIOJIb30BaHUsl MHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI, B TOM YHCIIe
3HAHWM, YMEHWW W HaBBIKOB paboOThl ¢ wWHPOpMAIHMEH, MPOTpaMMHUPOBAHUS,
KOMMYHUKAIIMM B COBPEMEHHBIX HHU(PPOBBIX Cpelax B YCIOBUAX OOECICYCHUS
nH(OPMAITMOHHON O€30MaCHOCTH JIMYHOCTH 00YYaroerocs;

BOCIIUTaHUE OTBETCTBEHHOTO M M30UPATEIbHOTO0 OTHOIIEHUS K MH(OpMaILUU
C Y4ETOM MPABOBBIX M ATUYECKUX ACIEKTOB €€ pacIHpoCTpaHEHUs, CTPEMJICHUS K
MPOJIOJDKEHUI0 00pa3oBaHus B 00JlacTh WH(DOPMAIMOHHBIX TEXHOJOTHUH U



CO3UJATEIIPHON JEATENHPHOCTH C TPUMEHEHHUEM CPEACTB WH(OOPMAIMOHHBIX
TEXHOJIOTUH.

HNudpopmatrka B OCHOBHOM 00I1IeM 00pa30BaHUU OTPAXKAET:

CYIIHOCTh HMH(MOPMATUKM KaK HAYYHOM JUCHUIUIMHBL, H3y4darolieu
3aKOHOMEPHOCTH MPOTEKAHUsI M BO3MOYKHOCTH aBTOMAaTHU3aIMU WH(POPMAIMOHHBIX
MPOIIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIC  00JIaCTH  TPUMEHEHHs WHMOOPMATHKHA, TPEXKAEC  BCETO
nH(OpPMAIMOHHBIE TEXHOJOTHH, YIIPABIICHNE U COIMANIbHYIO cepy;

MEXIUCIUIUIMHAPHBIA ~ XapakTep HWH(QOPMAaTUKH ©W  HHGPOPMAIMOHHOU
NEeSATETbHOCTH.

N3yuenne wH(DOpMATHKH  OKa3bIBa€T  CYIIECTBEHHOE  BIMSHUE  Ha
dbopMHpOBaHUE MHPOBO33PCHUSI OOYYAIOIIETOCs, €Tr0 JKU3HCHHYIO ITO3HIIHIO,
3aKJ1a/JbIBA€T  OCHOBBI  TOHMMAHUS ~ TPUHIUIOB  (QPYHKIIMOHHPOBAHUS U
UCITIOJIb30BaHUsI MH(DOPMAITMOHHBIX TEXHOJIOTHI KaK HEOOXOJMMOTO MHCTPYMEHTA
MPAKTUYECKA JIFOOOW JIEATETbHOCTH W OJHOTO W3 Hambosiee 3HAYMMBIX
TEXHOJIOTUYECKUX  JIOCTH)KEHHWM  COBPEMEHHOW  UUBWIM3auuMh.  MHoOrue
MIPEIMETHBIC 3HAHUS U CIIOCOOBI JMeATEILHOCTH, OCBOSHHBIC OOYJAIOIIIMMHUCS TPU
U3y4eHUU MHGOPMATHKH, HAXOJAT MPUMEHEHUE KaK B paMKax 00pa30BaTeIbHOTO
mpoliecca MpU HM3YYEHUW JPYrHX TMPEAMETHBIX oOjlacTed, Tak U B HMHBIX
KU3HCHHBIX CHUTYAIlUsAX, CTAHOBATCS 3HAYMMBIMU U1 (DOPMHPOBAHUS KadeCTB
JUYHOCTH, TO €CTh OPHUEHTHUPOBAHBI Ha (HOPMHUPOBAHHWE METAMPEAMETHBIX U
JMYHOCTHBIX PE3YJIHTATOB 00YUYEHUSI.

OcHoBHBIE 331aun yueOHoTO Tipenmerta «MudbopmaTtuka» — chopmupoBars y
00y4Jarommxcs:

MOHUMAaHUE TPUHIIUIIOB YCTPOHCTBA H (YHKIIMOHUPOBAHHS OOBEKTOB
IU(POBOTO OKPYKCHHSI, TPEICTABICHUS 00 HWCTOPHH W TEHICHIIUAX Pa3BUTHS
uH(dopMaTHKHU Tiepuoia nudpoBoil TpaHnchopmaluu COBpeMEHHOTO OOIIIECTBA;

3HAHMS, YMEHHUS W HaBBIKM T'PAMOTHOM MOCTAHOBKH 3a/1a4, BOSHUKAIOIIUX B
MIPAKTUYECKON JEATEILHOCTH, JJII MX PEIICHUS C MOMOIIbI0 WH(POPMAITMOHHBIX
TEXHOJIOTHIA, YMCHHS W HaBBIKA (POPMAJM30BAHHOTO OTMHCAHHS ITOCTABICHHBIX
3amad;

0a3oBbie 3HAHHUS 00 WHGOPMAIMOHHOM MOJEIHUPOBAHUHM, B TOM YHCIE O
MaTEeMaTHYeCKOM MOJICIIUPOBAHUY;

3HAaHKE OCHOBHBIX QJITOPUTMHUYECKHX CTPYKTYpP W YMEHHE NMPUMEHSATH ITH
3HAHMS JJI1 TIOCTPOCHUS AJITOPHTMOB PEIICHHUS 3a7ad M0 UX MaTeMaTHYCCKUM
MOJICIISIM;

YMEHUST W HABBIKM COCTAaBJCHHUS MPOCTHIX NPOrpaMM IO TOCTPOCHHOMY
QITOPUTMY Ha OJTHOM U3 S3BIKOB IPOTPAMMHPOBAHUS BBICOKOTO YPOBHSI;



YyMEHUST ¥ HaBBIKU dS(PQGEKTHBHOTO WCIIONIH30BAHUS OCHOBHBIX THIIOB
MPUKJIATHBIX MPoTrpaMM (TIPHIIOKEHHI) 00111ero Ha3HAYCHUsI U WH()OPMAITMOHHBIX
CUCTEM I PEIICHUS ¢ UX MOMOIIBIO MPAKTUYECKUX 3a/]ay, BiaJcHUuE 0a30BbIMU
HOpMaMH HWH(OPMAIMOHHOW HJTHKM M TIpaBa, OCHOBaAaMU HMH(POPMALMOHHOM
0€30IIaCHOCTH;

YMEHHE TPaMOTHO MHTEPIPETUPOBATH PE3YJbTAThl PEUICHUS MPAKTUYECKUX
3alad ¢ TOMOIIBbI0 HWH(POPMAIMOHHBIX TEXHOJOTUW, MPUMEHSTh TOJyYCHHBIE
pe3ynbTaThl B MPAKTUYECKOU JEATEIHLHOCTH.

[enn u 3amaun u3ydeHUsT MHPOPMATUKM HAa YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHUsl  OMNPEACNSIIOT CTPYKTYPY OCHOBHOTO COJEpKaHUSI  y4eOHOTro
npeaMeTa B BUJE CICAYIOMINX YETHIPEX TEMAaTUYECKUX PA3/ICIIOB:

uu(ppoBasi rpaMOTHOCTb;

TEOPETUUYECKHE OCHOBBI HHPOPMATUKH;

QITOPUTMBI U IPOTPAMMHPOBAHUE;

MH(POPMAITMOHHBIE TEXHOJIOTHH.

Ha u3ydenune nHpopMaTtuku Ha 6a30BOM ypoBHE oTBoauTcs 102 yaca: B 7
kimacce — 34 4daca (1 gac B Hemento), B 8 kinacce — 34 4Jaca (1 gac B Hemento), B 9
kiacce — 34 gaca (1 yac B HeJeINO0).



COJAEPXKXAHUE OBYUEHUA
7 KIIACC

HugpoBas rpaMOTHOCTH

KomnbloTep — yHHBepcajibHOE YCTPOHCTBO 00padOTKM JAHHBIX

KomMrmbroTep — yHHUBEpCalbHOE BBIYHCIUTEIBLHOE YCTPOMCTBO, padoTaroliee
no nporpamme. TUIBI KOMITBIOTEPOB: MEPCOHATBHBIE KOMITBIOTEPHI, BCTPOCHHBIE
KOMIIBIOTEPHI, CYNIEPKOMITbIOTEPbl. MOOUIIBHBIE YCTPOUCTRA.

OcCHOBHBIE KOMIIOHEHThl KOMIBIOTEpa W UX Ha3HauyeHue. IIporeccop.
OnepaTuBHasE W JOJTOBPEMEHHAas TMaMsTh. YCTpOWCTBAa BBOJAAa M BBIBOJA.
CeHcopHBbIli BBOJ, AAaTYUKH MOOWJIBHBIX YCTPOMCTB, CpeICTBa OMOMETPUYECKOM
ayTeHTU(PUKALINH.

Hctopust pa3BUTHS KOMIIBIOTEPOB W  MPOTPAMMHOIO  OOECredyeHus.
[Toxonenus: koMmbpOTEpoB. COBpPEMEHHBIE TEHIEHUUU Pa3BUTHS KOMIIBIOTEPOB.
CynepKkoMIbIOTEpHI.

[TapannenbHble BEIYUCICHUS.

[lepconanbHbiii kKoMIbIOTEP. [Iporieccop M ero xapakTepUCTHKU (TaKTOBas
4acToTa, pa3psAaHocTh). OnepaTuBHass mamMsITh. JlONTOBpEeMEHHAs MaMSTh.
VYerpoiictBa BBoAa U BbIBOA. OO0BEM XpaHUMBIX JaHHBIX (ONEpaTHBHAS MaMSTh
KOMITBIOTEPA, KECTKUM M TBEPJIOTEIbHBINA JUCK, MMOCTOSIHHAS MaMSATh cMapT(dOHA)
Y CKOPOCTb JOCTYIIA JUIsl PA3JINYHBIX BUJIOB HOCUTEIIEH.

TexHrKa 6€30MaCHOCTH U MpaBujia padOThl HA KOMITBIOTEPE.

IIporpammbl U JaHHBbIE

[TporpamMmMHoe obOecrieueHue KommbioTepa. [lpukiagHOoe mporpaMMHOE
obecricucHue. CucremHoe IPOTpaMMHOE obecrnieueHue. CucreMbl
nporpammupoBanus. [IpaBoBasi oxpaHa mporpamMMm W JaHHbBIX. becmiatHeie u
yCJIOBHO-0€ectuiaTHbIe Mporpammbl. CBOOOAHOE MpOorpaMMHOE 00ecTIeUeHUE.

@aitnbel w1 nanku (kataynoru). [IpuHUUNbel noctpoeHust (anaoBBIX CUCTEM.
[Tonnoe ums daitna (manku). Ilyte x daiiny (manke). Pabora c daitnamu u
KAaTaJIOTaMH CpPEACTBAMU ONEPALMOHHON CHUCTEMBI: CO3/IaHHE, KOIHWPOBAHUE,
nepeMelieHre, epeuMeHoBanre U yaaieHue ¢GaiaoB U nanok (katajioron). TuIbl
¢aiinos. CaoiictBa (aitioB. XapakTepHble pa3Mmepbl (aillioB pa3iMyYHBIX THIIOB
(cTpaHuIla TEKCTa, AIEKTPOHHAsI KHHTA, (poTorpadusi, 3amuch MECHU, BUICOKIIHII,
MOJITHOMETPXKHBIA (HUibM). ApXuBamus MaHHBIX. VICTIOIB30BaHHE MPOTPAMM-
apxuBatropoB. DaitnoBerii Menemxep. [lonck ¢daiaoB cpencTBaMu ONeparMoOHHON
CUCTEMBI.

KoMmbroTepHble BUPYCHI M IpYrue€ BPEIOHOCHBIE Mporpammel. [Iporpammer
TSl 3IIUTHI OT BUPYCOB.



Komnbrorepusbie ceTu

OO0benuaenne KommnbioTepoB B ceTh. Cerh HMHTepHeT. Beb-crpanuia, BeO-
cailt. Ctpykrypa azpecoB BeO-pecypcoB. bpayzep. [louckoBbie cuctemsl. [lonck
uHoOpMaIMU TIO0 KIIOYEBBIM CJIOBaM H IO U300paxkeHuto. [locTOBEpHOCTH
uHdopmaluu, noayuyeHnoi u3z Uurepuera.

CoBpeMeHHBIE CEPBUCH UHTEPHET-KOMMYHUKAIIUH.

CereBoli ATHKET, 0a30BbIE HOPMBI MH(POPMAIMOHHOW STUKH W TIpaBa IpH
pabote B Untepuere. Ctpateruu 6e3omnacHoro noseaeHus: B UutepHere.

Teopernvyeckue 0CHOBbI MHPOPMATHKH

Nudopmanus u uHGOPMANUOHHBIE MPOLECCHI

HNudopmarnius — 04HO U3 OCHOBHBIX IOHATUN COBPEMEHHOM HAYKHU.

Nudopmariust kak CBeICHUS, IPEIHAZHAYCHHBIE ISl BOCTIPUSITHS YETIOBEKOM,
u  wuHpoOpManMs KAk  JIaHHbIE, KOTOpble MOryT OBITh  00pabOTaHbI
aBTOMATU3UPOBAHHON CUCTEMOM.

JIMCKpEeTHOCTh TaHHBIX. BO3MOXXHOCTh ONMKCaHUs HETPEPHIBHBIX OOBEKTOB U
MPOIIECCOB C MTOMOIIIBIO TUCKPETHBIX JTAHHBIX.

NudopmarimoHHbie MpOIECCHl — TMPOILIECChl, CBSI3aHHBIE C XPaHCHUEM,
npeoOpa3oBaHUEM U Tiepeaadeid JaHHBIX.

IIpencraBiaenue ungopmanuu

CumBon. Andasutr. MomHocts andaButa. Pa3zHooOpasue S3bIKOB U
andasutoB. EcrecTBeHHbIE U (hOpMaNIbHBIE S3bIKH. AJI(PAaBUT TEKCTOB HA PYCCKOM
s3pike.  JIBowuHbiit  andaBur. KoaWyecTBO BCEBO3MOXKHBIX CJIOB  (KOJOBBIX
KOMOUWHaIui) (UKCUPOBAHHON UIMHBI B JBOMYHOM aindasute. [IpeobpazoBanue
mo6oro andaBuTa K ABOMYHOMY. KOJIMYECTBO pa3iaMUYHBIX CIOB (DUKCUPOBAHHOU
JUTUHBI B aiaBUTE ONPeIeIEHHON MOITHOCTH.

KonupoBanue CUMBOJIOB OJHOTO andaBUTa C MOMOIIBI KOJOBBIX CJIOB B
npyrom andaBuTe, KoJ10Bas TaOIHIla, TEKOIUPOBAHHE.

JIBomunblii kox. IIpemcraBieHHe MAaHHBIX B KOMIIBIOTEPE KAaK TEKCTOB B
JIBOUYHOM aji(haBuTe.

NudopmanmonHslii. 00bEM HaHHBIX. bHUT — MHUHHMMalbHAs e€JUHULA
KoJinyecTBa HWH(POpMAIMU — JBOWYHBIA  pa3psia. EauHuibl  u3MepeHus
nHpopManmoHHOro 00bEéMa JaHHBIX. but, 0aiiT, KuIobOaiT, MmeradbaiT, ruradaiT.

CkopocTh nepeiaun JaHHbIX. ENMHUIBI CKOPOCTH MEPEeIaun JaHHbIX.

KomupoBanne TtexkcTtoB. PaBHOMeEpHBIM KOA. HepaBHOMEpHBId  KOZ.
KomupoBka ASCII. BocbmuOutHble koaupoBku. [loHATHE 0 KOAMPOBKAX
UNICODE. JlexoaupoBaHue COOOIICHHW C HCIOIb30BAHMEM PaBHOMEPHOTO U
HepaBHOMEPHOTO KoJia. Mubopmarmonnsiit 00bEM TEKCTA.

Hckaxxenne nadopmaiuu mpu nepeaade.



OOwee mpexacraBieHre O HU(GPOBOM MPEACTABICHUU ayAHOBU3YaIbHBIX U
JPYTUX HEMPEPHIBHBIX JaHHBIX.

KomupoBanne mnBera. ILlBeroBeie momenu. Mogens RGB. I'myGuna
KoaupoBanus. [Tanutpa.

PactpoBoe n BekTopHOE mpexacraBicHue uzoOpaxeHuil. [Tukcens. Ouenka
UHGOPMAIMOHHOTO 00BEMA rpaPUUeCKUX JaHHBIX AJI1 PACTPOBOTO N300paXKECHHUS.

KoaupoBanue 3Byka. PazpsaHocTs U yactora 3anvcu. KonudecTBo KaHaoB
3aIllCH.

O1eHKa KOJIMYECTBEHHBIX IAPAMETPOB, CBS3aHHBIX C IPEJICTaBICHUEM U
XpaHEHUEM 3BYKOBBIX (DailsioB.

HNupopManiuoOHHBIE TEXHOJIOTHH

TexkcToBbIE TOKYMEHTBI

TexcToBble JOKYMEHTHI M UX CTPYKTYpPHBIE 3JI€MEHTHI (CTpaHMIla, ad3all,
CTPOKa, CJIOBO, CUMBOJ).

TekcToBbI TpoLECCOp — MHCTPYMEHT CO3[aHUs, PEIAKTUPOBAHHUS U
dbopmatupoBanusi TekctoB. IlpaBuna HaOopa Tekcra. PemakThpoBaHHe TEKCTa.
CpoiictBa cuMmBojioB. [pudrt. Tunsl mpudtoB (pyOieHble, C 3acedykamw,
MoHouMpuHHbIE). [lomyxupHoe u KypcuBHoe Hauepranue. CBoiicTBa aO3ales:
rpaHullbl, a03allHbIi OTCTYI, UHTEpBaJ, BblpaBHUBaHUE. [lapameTprl cTpaHUIIBL.
CrunieBoe hopMaTUpOBaHUE.

CtpykTypupoBaHue HHQPOPMaUUA C TOMOIIbIO CHUCKOB M  TaOJMII.
MHoroypoBHeBble ciicku. [Jo0aBieHne Tabnl B TEKCTOBbIE JOKYMEHTHI.

BcraBka n3o00pakeHuil B TEKCTOBBIE NOKyMEHTHI. O0TekaHne nu300paxeHuin
TEKCTOM. BKitoueHune B TEKCTOBBIM JOKYMEHT Auarpamm, (opmyll, HyMepauuu
CTpaHMII, KOJJOHTUTYJIOB, CCBUIOK M IPYTUX 3JIEMEHTOB.

[IpoBepka mpaBonucanus. PacctaHoBKa epeHocoB. 1'010COBOM BBOJ TEKCTA.
Onrtuueckoe pacrio3HaBaHHe TekcTa. KommbroTepHbidl nepeBoa. Mcmnonb3oBaHue
cepBucoB MuTepHeTa 1yist 06paboTKU TEKCTa.

Komnbrorepuas rpaguka

3HaKOMCTBO C TIpaUUecKUMU peAaKkTopaMH. PacTpoBble PHCYHKH.
Hcnonb3zoBanue rpaguueckux NpUMUTHBOB.

Omnepatnuu peakTUpoBaHus rpaduIecKux 0OOBEKTOB, B TOM YHCIIEC IUPPOBBIX
dbortorpaduii: m3MeHeHHE pa3Mepa, oOpe3Ka, MOBOPOT, OTpakeHue, padora c
oOnacTsiMu (BblEJIEHUE, KONUPOBAHHE, 3aJIMBKAa LIBETOM), KOPPEKIMS IIBETA,
SAPKOCTU U KOHTPACTHOCTH.

Bektopnas rpaduka. Co3mgaHue BEKTOPHBIX PHCYHKOB BCTPOEHHBIMU
CpPEICTBAMHM TEKCTOBOIO MPOLECCOPA WM JAPYTUX HOporpamm (MPpUIIOKEHUN).
JloGaBiieHre BEKTOPHBIX PUCYHKOB B TOKYMEHTHI.

MyJsibTHMeUITHBIE TIPe3eHTAllUH



[ToaroroBka MyJnbTUMEIUUHBIX Npe3eHTanuil. Cnaiig. [JobaBneHnue Ha cnaiij
TeKCTa U n3o0paxeHuil. Pabora ¢ HECKOJIBKUMHU ClIaiiiamMu.

JloOaBiieHHe Ha  Cilaill ~ ayJMOBU3YaJbHBIX  JAaHHbIX. AHUMaUUA.
['unepcehbLkmy.

8 KVIACC

Teopernyeckue 0CHOBbI HHPOPMATHKH

CucremMbl CHUCTIEHUS

HemosunmnoHnuele W  TMO3WIMOHHBIE CUCTEMBI  CUHCICHUSA. AldaBur.
OcnoBanue. Pa3zsépuytas popma 3anucu uucna. [lepeBog B AECATUUHYIO CUCTEMY
YHUCEJl, 3aMMCAHHBIX B IPYTHX CUCTEMAX CUUCIICHUSI.

PumMmckas cucrema cuucieHusl.

JIBonuHas cucrema cumcnenus. [lepeBon nensix yucen B npeaenax ot 0 1o
1024 B nBOMYHYIO CHCTEMY CUMCIEHHSA. BocpMeprnyHas cUCTEMa CUHMCICHHS.
[lepeBo uKcen U3 BOCBbMEPUYHON CUCTEMBI B JBOMYHYIO U IECATUYHYIO CUCTEMBI
u obpatno. IllectHaamarepuunas cucreMa cuucieHus. llepeBon wyucen wu3
IIECTHA/IIIATEPUYHON CHUCTEMBI B JIBOMYHYIO, BOCBMEPUYHYIO U JIECATUUHYIO
CUCTEMBI U 0OpPATHO.

Apudmerrueckue onepanuu B JBOMYHON CUCTEME CUUCIICHHUS.

DJIeMeHTbl MATEeMATHYEeCKOM JIOTUKH

Jlornueckue BbicKa3zbiBaHUA. Jlornueckue 3HA4YEHUsT BbICKA3bIBAaHUM.
OJIEMEHTAapHbIE M COCTABHBIE BBICKA3bIBaHMS. JIOrMYECKHE OINEpaluu: «HU»
(KOHBIOHKIIMS, JIOTMUECKOE YMHOXKEHHE), «WIn» (JAUIBIOHKIMS, JOTHYECKOE
CIIOXKEHUE), «He» (Jlorhueckoe oTpuiianue). [IpuopureT moruyeckux orneparui.
OnpeneneHne HICTUHHOCTU COCTABHOTO BBICKA3bIBAHUSA, €CJIM U3BECTHBI 3HAUCHUS
WCTUHHOCTH BXOJSIIMX B HET0 DJIEMEHTapHBIX BbICKa3biBaHWil. Jlorudeckue
BbIpaxkeHus. [lpaBuiia 3amucu JIOTMYECKUX BbIpaxkeHuu. IlocTpoenue TabmuIl
WCTUHHOCTH JIOTUYECKUX BBIPAKEHUM.

Jlornueckue 31eMeHThl. 3HAKOMCTBO C JIOTUYECKMMHU OCHOBAMH KOMIIBIOTEPA.

AJITOPUTMBI M IPOTPAMMHMPOBAHHE

HcnosHuTe 1M U AJITOPUTMBI. AJITOPUTMHUYECKHE KOHCTPYKIIUU

[lonarue anroputma. McmomHWUTENW aJiropuTMOB. AJITOPUTM Kak IUIaH
yIPaBJICHUS UCIIOJIHUTEJIEM.

CpoiictBa anroputma. CrocoObl 3amucu anropuTMa (CIOBECHBIN, B BUJC
OJIOK-CXEMBI, TPOTrpaMma).

AnroputmMudeckue KOHCTpyKIuu. KoHCTpykiusa «cienoBanue». JIMHEUHBIN
anroput™.  OrpaHU4eHHOCTh  JIMHEHWHBIX  QJTOPUTMOB:  HEBO3MOXKHOCTh



MPEAYCMOTPETh 3aBUCHUMOCTh IMOCIEA0BATEILHOCTH BBIMOJHIEMBIX JEHCTBUI OT
HCXOJIHBIX JAaHHBIX.

KoHCTpyKIusi «BETBIICHUEY»: MOJIHASI U HemoJiHas (opmbl. BeimosHeHne u
HEBBITIOJIHEHUE YCJIOBUSI (MCTUHHOCTH U JIOKHOCThH BbICKa3biBaHus). [IpocTeie u
COCTaBHBIE YCJIOBUSI.

KoHCTpyKIusi «IOBTOPEHUS»: UKLl C 33JaHHBIM YHCJIOM MOBTOPEHUH, C
YCJIOBUEM BBITIOJTHEHUSI, C IEPEMEHHOM ITUKJIA.

Pa3zpaboTtka nisi popmanbHOro MCHOJHHUTENS ajiropuTMa, NPHUBOISIIETO K
TpeOyeMoMy pe3yJbTaTy IpU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3paboTka
HECJIO)KHBIX ~QJITOPUTMOB C UCIIOJb30BAHUMEM IMKJIOB M BETBICHUW A
yrpaBieHus: (HOpMaTbHBIMA HCIOJHUTEISIMU, TakuMU Kak Pobot, Yepemarika,
Yepréxkauk. BeInmosHeHWE  aNropuTMOB BpPYYHYIO U Ha  KOMIIBIOTEPE.
CuHTaKCHUYeCKHue U JIoruueckue omuoku. OTKasbl.

S3bIk NpOorpaMMHUpPOBAHUA

A3bik mporpammupoBanusi (Python, C++, Ilackans, Java, C#, lllkonbHbli
AnroputmMudeckuid SA3bIK).

CucteMa mOpoOrpaMMHpPOBAHUS: PEAAKTOP TEKCTa MPOrpaMm, TPaHCISATOD,
OTJIA/IYUK.

[lepemenHasi: Tun, uMms, 3HaueHUe. Llenble, BEMIECTBEHHBIE U CHUMBOJIBHBIC
MIepEMEHHBIE.

Oneparop mnpucBanBaHus. ApUPMETUUECKUE BBIPAKECHUS M TMOPSAIOK HX
BbluncieHud. Onepanuu ¢ UEIbIMUA YUCIaMU: LEJOYHUCICHHOE JEJIEHUE, OCTaTOK
OT JIEJICHUS.

BerBnenns. CocTaBHBIE YCIOBHS (3alUCh JIOTHYECKUX BBIPAKEHUW Ha
M3y4yaeMOM SI3bIKE MporpaMMHupoBaHusi). HaxoxJeHrne MUHHMyMa U MakcUMyMma
U3 JIBYX, TPEX U YETHIPEX uucell. PeleHue KBaapaTHOTO YpPaBHEHUS, UMEIOIIETO
BEILIECTBEHHBIE KOPHHU.

HuanoroBas oTJiaAgKa MOporpaMM: TMOIIATOBOE BBINOJIHEHUE, MPOCMOTP
3HAYCHUH BEJIWYWH, OTJIAJIOYHBIN BBIBOJ, BELIOOP TOUKH OCTAaHOBA.

[ukn c¢ ycinoBuem. Anroput™ EBKiMIa sl HaX0XKAEHHS HAWOOJBIIETO
OOLIEero JeiauTeNs ABYX HaTypalibHbIX uHcesl. PazOueHue 3amucu HaTypaiabHOTrO
yyciaa B MO3UIIMOHHOM CHCTEME C OCHOBAaHMEM, MEHBIIUM WU paBHbIM 10, Ha
OTJIeTIbHBIC IU(PHI.

[ukn ¢ nepeMeHHOW. AJTOPUTMBI MPOBEPKHU JIEIUMOCTH OJHOTO IEJIOTO
YKCJia Ha JPYroe, IPOBEpKH HATYPalIbHOTO YKCIIa Ha MPOCTOTY.

OO6paboTka CUMBOJBHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBonbHast oOpaboTka cTpok. [lomcu€T 4YacTOThl TMOSBIEHUS CHMBOJIA B
cTpoke. Bctpoennsie pyHKIMU A1 00pabOTKH CTPOK.

AHaJIU3 aJIropuTMOB



Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB pabOThl aJropuTMa MpHU JAHHOM
MHOXKECTBE BXOJHBIX JaHHBIX, OIPENEIICHUE BO3MOKHBIX BXOJHBIX JAHHBIX,
IIPUBOJAIINX K TAHHOMY PE3YJbTaTy.

9 KVIACC

udpoBasi rpaMOTHOCTD

I'nobanbHas cetb UHTEPHET U cTpaTerun 0€30MacHOro0 NOBeJACHUS B Hel

['nobanwHas cetb Untepuet. IP-anpeca y3noB. CeTeBoe XpaHEHHUE JAHHBIX.
MeTonbl HHIWBHUIYAIPHOTO M KOJUICKTUBHOTO pa3MEIIeHNS HOBOM nH(OpMaIuy B
WUurtepHere. bonbiive paHHble (MHTEpPHET-IAaHHbIE, B YacCTHOCTH JaHHbBIC
COILIMAJIBHBIX CETEeN).

[Tonsitue 00 MHPOPMALMOHHON O€30MACHOCTU. YTPO3bl MHPOPMALMOHHOU
0€30MacHOCTH TIpU paboTe B TJI00ATBHON CETH U METOJbl MPOTUBOJCHUCTBUS UM.
[IpaBmwia Oe3omacHOW ayTeHTUUKAIMU. 3amuTa JUYHOM wuHGOpMaAUU B
HNurtepnere. bezonacHeie crpareruu noseneHus B MHrepHere. [Ipenynpexnenue
BOBJICUCHHUSI B JIECTPYKTHUBHBIE W KPUMHHAJIbHBIE (DOPMBI CETEBOM AKTUBHOCTHU
(knOepOyITMHT, PUIIMHT U APYTHe (POPMBI).

PabGora B nH(OPMALIHOHHOM IPOCTPAHCTBE

Buapl nestenbHocTH B UHTEpHETE, MHTEPHET-CEPBUCH: KOMMYHUKAIIMOHHBIE
CEpBHUCHI (MOYTOBasi CIy>k0a, BHUJIEO-KOH(MEPEHI-CBA3b U JIPYTUe), CIPaBOYHbBIC
CIyObl (KapThl, paclucaHus U JAPyTrHe), TOUCKOBBIE CIY>KObI, CIY>KOBI
OOHOBJIEHUS TPOrPaMMHOrO0 oOecrieyeHusi M Japyrue ciyObl. CepBuUCHI
roCcyAapCTBeHHBIX ycayr. O0maunbple XpaHWiIUIa JaHHbIX. CpeacTBa COBMECTHOM
pa3paboTKu JOKYMEHTOB (oHiaitH-oducskl). [Iporpammuoe obecrieueHue kak BeO-
CEPBHC: OHJIATHOBBIE TEKCTOBBIE U TpadUuecKue peaKkToOpbl, Cpeabl pa3paboOTKu
Iporpamm.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

MopeanpoBaHue Kak MeTO/l O3HAHUS

Mopnens. 3aauu, peniaeMble ¢ MOMOIBIO0 MojaenupoBanusi. Knaccuduxamu
Mozeneld.  MarepuanbHble  (HaTypHble) ¥ WHGOPMAIMOHHBIE  MOJICIIH.
HenpepbiBHBIE W AuCKpeTHble Moaenu. KMmwurauumonnsie wmoxaenu. HWrpossie
mozaenu. OneHka aJeKBaTHOCTH MOJENTU MOJIETUPYEMOMY OOBEKTY U ILENSIM
MOJETUPOBAHUS.

Tabmuunbie Moaenu. Tabnuila Kak MpeACTaBICHUE OTHOIICHMS.

ba3el nmannbix. OTOOp B TaOnHIE CTPOK, YAOBJICTBOPSIONINX 3aJaHHOMY
YCIIOBHIO.

I'pad. Bepmmna, pebpo, nmytb. OpUEHTUPOBAHHBIE U HEOPUEHTHUPOBAHHbBIC
rpadsl. JInmuna (Bec) peOpa. BecoBas marpumna rtpada. JnmuHa myTtH Mexmy
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BepmmHamu rpada. [louck omrumanbHOoro Myt B rpade. HavanmpHas BeprimHa
(MCTOYHUWK) U KOHEYHAs BEpIIMHA (CTOK) B OpPHEHTHPOBAHHOM Tpade. Beruncnenune
KOJIMYECTBA IMyTeH B HAIIPABICHHOM aIMKINYECKOM rpade.

HepeBo. Kopenb, BepmmnHa (y3en), JucT, pebpo (myra) nmepea. Bricota
nepeBa. [lognepeBo. Ilpumeps ncnonbs3oBanus AepeBbeB. [lepebop BapuaHTOB ¢
MOMOILBIO JIEPEBA.

[londaTre wmaTeMaTHYECKOM MOJENIM. 3aJaud, peuaeMbleé C IMOMOIUIBIO
MaTEMaTUYeCKOro (KOMIBIOTEPHOI0) MoaenupoBanus. OTIinuue MaTeMaTUYECKON
MOJINId OT HATypHOM MOJEIM M OT CJIOBECHOrO (JIUTEpaTypHOr0) OMUCAHUS
0o0BeKTa.

OTtanbl KOMIBIOTEPHOTO MOJICTUPOBAHUS: MOCTAHOBKA 3aJaud, MOCTPOCHUE
MaTeMaTUYECKOU MOJIEIH, MPOrpaMMHasl peaau3alius, TECTUPOBAHUE, TPOBEICHUE
KOMIIBIOTEPHOT'O SKCIIEPUMEHTA, AaHAIU3 €r0 Pe3yJIbTaATOB, YTOYHEHHUE MOJIEIIH.

AJITOPUTMBI M IPOTPAMMHMPOBAHHE

Pa3pa0orka aJiropuTMoB M IpOorpamMmm

Pa3ouenne 3amaun Ha noazagadyd. COCTaBIEHHE AJITOPUTMOB M MPOTPAMM C
WCIIOJB30BaHUEM BETBJICHUM, IMKIOB M BCIOMOTATENbHBIX AJTOPUTMOB JIJIst
yIOpaBJICHUS UCTIONHUTENIeM PoOOT wiu ApyrMMH HCIOTHUTENSAMH, TaKUMH Kak
Yepenamka, YepTEXHUK U IPYTUMU.

Tabnuunbie BeMUUHbI (MaccuBbl). OqHOMEpHBIE MaccuBbl. COCTaBICHUE U
OTJIaJIKa MPOrpaMM, PEeAU3yIOIIUX TUIIOBBIE aJTOPUTMbI OOPAOOTKU OJJHOMEPHBIX
YHUCJIOBBIX MAaCCHBOB, Ha OJHOM U3 S3BIKOB mporpammupoBanus (Python, C++,
[Tackainb, Java, C#, l1IkonpHBIN ANTOpUTMUYECKHN S3BIK): 3aTI0JIHEHNE YMCIOBOTO
MacCHBa CIIy4allHBIMHM YHCJIAMH, B COOTBETCTBUU C (HOPMYJION MM MyTEM BBOJIA
YuCcell, HAaXOXJICHHE CYMMBI 3JIEMEHTOB MAaCCHBA, JIMHEHHBIH TOUCK 3aJaHHOTO
3HAQYEHUsI B MacCHBe, TOJACYET DJEMEHTOB MAacCHBa, YAOBJICTBOPSIOIIUX
3aJIaHHOMY YCJIOBHIO, HaXOXJCHHE MHUHUMAJIBHOTO (MAaKCHMAaJIbHOTO) 3JIEMEHTa
MaccuBa. COpTUpPOBKA MaccuBa.

O6paboTka MOTOKA JAHHBIX: BBIYMCICHUE KOJUYECTBA, CYMMBI, CPEIHETO
apu(pMETUIYECKOr0, MHUHHMMAJIBHOTO W MaKCUMaJIbHOTO 3HAYCHUSI DJIEMEHTOB
MOCJIEIOBATEIBHOCTH, YIOBIETBOPSIOUINX 33JAHHOMY YCIIOBHIO.

Yupasienue

VYmpasnenue. Curaan. O6partnas cBs3b. [lomyueHne cCUrHAIOB OT IU(POBBIX
JaTYUKOB (KacaHWs, pAcCTOSHUSA, CBeTa, 3Byka U Jpyroro). Ilpumepsl
WCIIOJB30BaHUs  MPUHIMIIA OOpaTHOM CBSI3W B CHUCTEMax  yMpaBJCHUs
TEXHUYECKUMU YCTPOHCTBAMU C TMOMOIIBI0 JaTYUKOB, B TOM YHCJIE B
POOOTOTEXHUKE.

[Tpumepsl poOOTHU3UPOBAHHBIX CUCTEM (CHCTEMa YTNPaBICHUS JBUKCHUEM B
TPAHCIIOPTHOM CHUCTEME, CBapoOyHas JIMHUS aBTO3aBOJla, ABTOMATH3UPOBAHHOE
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YIPABJICHHE OTOIUIEHUEM JOMAa, ABTOHOMHAs CUCTEMA YNPABIIEHNS TPAHCIIOPTHBIM
CPEICTBOM U APYTUE CUCTEMBI).

HNupopManuOHHBIE TEXHOJIOTHH

DJIEKTPOHHBbIE TA0JIUIbI

[TonsiTue 00 3MEKTPOHHBIX Tabauuax. TUIBI JaHHBIX B STYEMKaX IEKTPOHHOU
tabnuiel. PenaktupoBanue u (opmarupoBanue tabnuil. BceTpoeHHble QyHKINU
JUIS TIOUCKAa MakKCHMyMa, MHHHMyMa, CYMMBI M CpEIHEr0 apu(pMETHUECKOro.
CopTupoBKa [JaHHBIX B BBIJCICHHOM JuanaszoHe. lloctpoenue nuarpamm
(ructorpamMma, Kpyroeas JAuarpamMma, TOYedHas jauarpamMma). Bpeibop Tuna
JUarpaMMsl.

[TpeobpaszoBanue Gopmyn mpu KonupoBaHUH. OTHOCUTENbHAS, a0COMIOTHAS
Y CMEUIaHHas aJpecarus.

VYCOBHbIE BBIYUCIEHUS B JJEKTPOHHBIX Tabiuuax. CymMMHpoBaHUE W
noJcYET 3HAUYEHUHM, OTBEYAIOUIMX 3aJaHHOMY YycioBuio. OOpaboTka OOJBLIMX
Ha0OpPOB TaHHBIX. YUCIIEHHOE MOJICTTUPOBAHUE B DJICKTPOHHBIX TAOIHIIAX.

NudopMannoHHbIe TEXHOJIOTHMH B COBPEMEHHOM 001IeCTBe

Ponb nHpOpMAMOHHBIX TEXHOJIOTHI B Pa3BUTUN 3KOHOMHKH MHpPA, CTPAHBI,
peruona. OTKphIThIE 00pa30BaTEIbHBIE PECYPCHI.

[Tpodeccun, cBa3annbie ¢ MHGOPMATUKON U UHYOPMALIMOHHBIMU TEXHOJIOTUSMU:
BeO-AM3aliHEp, MPOTPAaMMHUCT,  pa3pabOTUMK  MOOWJIBHBIX  MPHUIIOKEHUH,
TECTUPOBIIMK, APXUTEKTOP MPOTPAMMHOIO OO€CIEeUYeHusl, CHEUUATUCT [0
aHaJIM3y JaHHBIX, CHCTEMHBIN aJIMUHUCTPATOP.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
NHO®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHUA

N3yyenne wHGOpPMATHKKM HaA YPOBHE OCHOBHOTO o00ImIero oOpa3oBaHHs
HaIPaBJICHO HA JOCTHKEHHE OOYJAIONUMUCS JIMYHOCTHBIX, METANPEIMETHBIX
MPEAMETHBIX PE3yJIbTaTOB OCBOCHHUSI COJEPKaHMS Y4EOHOTO MpeMeTa.
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yNbTaThl HMMEIOT HANPABICHHOCTh HA pEUICHHE 3ajad
BOCIIMTAHUS, PAa3BUTHUS W COLMAIM3ANMM OOY4YaIOIIUXCS CPECTBAMU Y4E€OHOTO
peaIMeTa.

B pesynbrate wu3ydeHuss WHPOPMATUKHA HA YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus y oOydaromierocsi 0yaytr copMupoBaHbl CIEAYIONIUE JTUYHOCTHBIC
pe3yJbTaThl B YACTU:

1) naTpUOTHYECKOT0 BOCIIMTAHUS:

IIEHHOCTHOE OTHOIIEHUE K OTEUECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY U
HAy4YHOMY HACJIEeJIMI0, IOHUMaHWe 3Ha4YeHUs] MHPOPMATUKU KaK HAYKH B KU3HU
COBPEMEHHOr0 00IlIeCcTBa, BIAJEHUE JOCTOBEPHOU WH(MOpMAIMEN O MepenoBbIX
MUPOBBIX W OTEUECTBEHHBIX JOCTHKEHUAX B 001acTd UHPOPMATUKH U
MH(MOPMAIIMOHHBIX TEXHOJIOTUH, 3aMHTEPECOBAHHOCTb B HAYUYHBIX 3HAaHHUSIX O
1 dpoBoit TpaHchopMaIu COBPEMEHHOTO OOIIIECTRA;

2) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OpUEHTAIUsI Ha MOPAJIbHBIE IEHHOCTU U HOPMbI B CUTYaILUSIX HPABCTBEHHOIO
BBIOOpPA, TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U MOCTYIIKH, & TAKXKE MOBEJACHUE
U MOCTYNKH APYTUX JIFOJEH ¢ MO3UIMHA HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM
OCO3HAHUSI TOCJIEICTBUM IOCTYNKOB, AKTUBHOE HENPUATHE ACOLMAIBHBIX
MOCTYIKOB, B TOM uunciie B IHTepHeTE;

3) rpa:kKIaHCKOr0 BOCIIUTAHUS:

MPEACTAaBICHUE O COIMAJIbHBIX HOpPMax W MpaBUIaX MEXKIUYHOCTHBIX
OTHOIIIEHWH B KOJUIEKTHMBE, B TOM YHCJIE€ B COIHUAIBHBIX COOOIIECTBAX,
COOJIO/IeHNe TpaBWJI OE30MaCHOCTH, B TOM YHCIE HABBIKOB 0€30MacHOro
MOBEJCHUS B HHTEPHET-CPENle, TOTOBHOCTh K pPa3HOOOpPa3HOM COBMECTHOMU
JEATCIIBHOCTH TPU BBIMIOJHEHUM Y4YeOHBIX, MO3HABATEIbHBIX 3a7ad, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHE K B3aMMONOHUMAHHMIO W B3aUMOIIOMOIIU B
mpoliecce 3Tol y4eOHOU NIeITeTbHOCTH, TOTOBHOCTh OIIEHUBATh CBOE TIOBEACHHUE U
MOCTYNKA CBOUX TOBApHIIEH C MO3UIMM HPABCTBEHHBIX M IMPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA IOCIEACTBUM MOCTYIIKOB;

4) HeHHOCTEed HAYYHOI'O MIO3HAHUA:
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c(OpMUPOBAHHOCTh MHUPOBO33PEHUYECKHUX IpeAcTaBieHuil 00 nHpopmanmu,
UH(GOPMAITMOHHBIX nporeccax U UHGOPMAITMOHHBIX TEXHOJIOTHSIX,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKd M OOIIECTBEHHOMN
IPAKTUKU U COCTABIISIOIIMX 0a30BYI0 OCHOBY Ul IOHUMAHUS CYIIHOCTH HAyYHOMH
KapTHUHBI MUPA;

UHTEpeC K OOYYeHHUI0 W TMO3HaHWIO, JI0003HATEIHHOCTh, TOTOBHOCTH W
CIOCOOHOCTh K CamM000pa30BaHUIO, OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH H
ypOBHS 00yUY€HUs B JAJbHEHIIEM;

OBJIAZICHUE OCHOBHBIMM HAaBBIKAMHU HCCJIEA0BATEIbCKON JESITENBbHOCTH,
YCTaHOBKA HA OCMBICJIEHUE OIBbITAa, HAONIOACHUN, MOCTYNKOB U CTPEMJICHHE
COBEpIICHCTBOBATh MMYTH JOCTHKCHHUS WHANBUAYAIBHOTO M KOJUJICKTUBHOTO
0JIaronoayyus;

c(OpMUPOBAHHOCTh MH(POPMAIIMOHHON KyJIbTYpbl, B TOM YHCJI€ HaBBIKOB
CaMOCTOSITENIbHOM paboThl ¢ Y4YEOHBIMH TEKCTaMM, CIPAaBOYHOM JIMTEPaTypoH,
pa3HOOOpa3HBIMU CPEACTBAMU HMH(POPMAIIMOHHBIX TEXHOJOTHH, a TaKKe€ yMECHHS
CaMOCTOSITENTFHO OMPEEIATh e CBOETO OOYYEeHHsI, CTaBUTh U (HOPMYIUPOBATH
Uit ceOsi HOBBIC 3a7auu B yu&0e W TMO3HABATEIbHOW NEATEIHHOCTH, Pa3BUBATH
MOTHBBI U HIHTEPECHI CBOEH MM03HABATEIBHOM 1€ATEIbHOCTH;

5) dopmupoBaHus KYJbTYPHbI 310POBbS:

OCO3HAaHWE IICHHOCTH JKWU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3IOpPOBBIO, yCTAaHOBKAa Ha 3[0POBBIM 00pa3 KH3HU, B TOM 4YHCIE M 3a CUT
OCBOEHHUS U COOJIOJeHUs TpeOoBaHUM O€30MacHOM HSKCIUTyaTallud CpEACTB
UH(GOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

6) Tpy10BOI0 BOCIIMTAHMS:

WHTEpEC K TMPAKTUYECKOMY u3ydeHHuro mnpodeccuit u Tpyaa B cdepax
npodeccuoHaNTbHON NEATEIIBHOCTH, CBSI3aHHBIX c MH(OpPMATUKOH,
IpPOrpaMMHUPOBAHUEM U HH(POPMAIIMOHHBIMM TEXHOJIOTUSMH, OCHOBAHHBIMH Ha
JOCTHKEHUSIX HAyKH MH(POPMATUKU M HAYyYHO-TEXHUYECKOTO MTPOrpecca;

OCO3HaHHBI BBHIOOP U TOCTPOCHHWE HWHAWBHIYATbHON  TPacKTOPUHU
oOpa3oBaHMsI W >KM3HEHHBIX IIJJAHOB C YYETOM JIMYHBIX M OOIIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEN;

7) 3K0J10TM4eCKOr0 BOCIIUTAHUS:

OCO3HaHHUE TJI00AJBHOTO XapakTepa 3KOJOTHYECKUX MpoOJieM U IMyTel ux
pelieHus, B TOM 4YHCIE€ C YYETOM BO3MOXKHOCTEH WH(MOPMAIMOHHBIX H
KOMMYHHKAIIHIOHHBIX TEXHOJIOTUH;

8) anantanuu o0y4arouerocsi K M3MeHsIIOIUMCS YCJIOBUAM COLUATbHOM
U PUPOJIHOM Cpelbl:

OCBOEHHE OOYYAIOIIMMHUCSA COLMAIBHOIO OIBITa, OCHOBHBIX COLIMAJIBHBIX
poJieli, COOTBETCTBYIOIIMX BEIyIIeH AEATEeIbHOCTH BO3pacTa, HOPM U TPaBUII
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OOIIECTBEHHOTO NOBeIeHUs, (OPM COLMATLHOM KU3HU B TPyIIax U COOOIIECTBAX,
B TOM YHCJIE CYIIECTBYIOIINX B BUPTYaJIbHOM IIPOCTPAHCTBE.
METANIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yJabTaTbl OCBOCHHMS TMPOTpamMMbl MO HUHGOPMATUKE
OTPaXalOT  OBJAJCHHE  YHUBEPCAIbHBIMH  y4e€OHBIMH  JEHCTBUSMU  —
[I03HABATEIIbHBIMA, KOMMYHUKATUBHBIMHU, PErYJIATUBHBIMHU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble JlornyecKkue 1eMCTBUSA:

YMEHHUE OMNpEeNeNaTh IOHSATHUS, CO37aBaTh OOOOIIEHUS, YCTaHABIUBATH
aHaJIOTUM, KJIAcCU(UIIUPOBATh, CAaMOCTOSTCIbHO BBIOMpPAaTh OCHOBAaHUS U
KpUTEpUH [JIs1 KJIacCU(UKAIlMK, yCTaHABIUBATh MPUYUHHO-CIEACTBEHHBIEC CBS3H,
CTPOUTH JIOTMYECKHUE PACCYXKIEHUS, JeiaTh YyMO3aKIIOUeHUs (MHIYKTHUBHEIE,
JETYKTUBHBIC U TI0O AaHAJIOTUH) U BBIBOJIBI;

YMEHHE CO03J/l1aBaTh, MPUMEHSATH W MPeoOpPa3OBHIBATh 3HAKKM M CHMBOJIBI,
MOJICJIH ¥ CXEMBI JIJIsl pEIIeHUs YICOHBIX U ITO3HABATEIIbHBIX 33]1a4;

CaMOCTOATENILHO BBIOMpPATh CIIOCOO pelieHus y4eOHOW 3a1ayu (CpaBHUBATH
HECKOJIbKO BapUaHTOB pEIICHUsS, BbIOMpATh HauboJiee MOAXOIAIIUNA C Y4ETOM
CaMOCTOSITEJILHO BBIJICTICHHBIX KPUTEPUECB).

ba3oBble ncciienoBarTe/ibCKue AeiiCTBUA:

dbopMyIHpOBaTh BOMPOCH, (DUKCHUPYIONMIUE pa3pblB MEXKAY peajbHBIM U
YKeJaTeIbHBIM COCTOSTHUEM CUTYaIluu, 00bEKTa, U CAMOCTOSTEIILHO YCTaHABINBATh
HMCKOMOEC U JIaHHOC;

OIICHUBATh HAa MMPUMEHUMOCTb M JIOCTOBEPHOCTH MH(MOPMAIIHIO, ITOJYICHHYO
B X0JI€ UCCIICIOBAHUSI;

MIPOTHO3UPOBATh BO3MOXHOE JaJbHEUIIIee pa3BUTHE MPOIECCOB, COOBITUN U
WX TIOCJIC/ICTBUSL B aHAJIOTUYHBIX WUJIM CXOJHBIX CUTYyallUsAX, a TaKKE BBIJIBUTATh
MPEANO0JIOAKEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBUSX U KOHTEKCTAX.

Pabora c nndopmanueii:

BBIABIIATE ASHUIUT WHOOPMAIIUM, JTAHHBIX, HEOOXOIUMBIX JJIS PEHICHUS
MOCTaBJICHHOM 3aJ1auM;

MPUMEHSTh PA3UYHBIE METOJIbl, MHCTPYMEHTHI M 3aIllpOChl MPU TOUCKE U
orOope WH(OpPMAIMK WM JAHHBIX W3 HUCTOYHUKOB C YYETOM MPEIOKEHHOM
y4eOHOM 3a/1a4M U 3aJaHHBIX KPUTEPHEB;

BBIOMpaTh, aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh W HMHTEPIPETHPOBATH
WH(pOpMAIINIO Pa3IMUHBIX BUJOB U (DOPM MIPEACTABICHHUS;
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CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMANbHYIO  (OpMy  TMpEACTABICHUS
uHGOpMAIlMU W WJUTIOCTPUPOBATH pEIIaeMble 3aJaud HECIOKHBIMH CXEMaMH,
JyarpaMMamMu, MHOM TpaHuKoil 1 UX KOMOMHALUSAMU;

OLICHUBATh HAAEKHOCTh HH(OpPMAIMM 1O KPUTEPHUSM, MPENIOKEHHBIM
YUUTENEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO;

3¢ (HEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATH HHPOPMAIIHIO.

KoMMyHHKAaTHBHBIC YHHBEPCAJIbHbIC YUeOHbIE AeiCTBUA

OO0wmenne:

COIOCTAaBIISATh CBOU CYXKJICHHSI C CYXIACHUSMU JPYIMX YYACTHUKOB JUANOra,
OOHapyXHBaTh Pa3IU4ME U CXOACTBO MO3UIIHIA;

nyOJIMYHO MPENCTABIATh PE3YIbTAThl BBIIOJIHEHHOTO ONBITA (IKCIIEPUMEHTA,
WCCJIEIOBAHMS, IPOEKTA);

CaMOCTOATENbHO BbIOMpPATh (opMaT BBICTYIUIEHHS C Y4€TOM 3ajad
MPE3EHTAalUd U OCOOEHHOCTEW ayAUTOPUU U B COOTBETCTBHHM C HUM COCTAaBIISATH
YCTHBIE U MMCbMEHHBIE TEKCTHI C UCIOJIB30BAHUEM HILTIOCTPATUBHBIX MATEPUAJIOB.

CoBMecTHasI 1eITEJILHOCTD (COTPYIHHUYECTBO):

IIOHUMATh M HCIIOJIb30BaTh MPEUMYILIECTBA KOMAHIHON M WHIWBUAYaJIbHOU
paboThl MpHU pEHIeHWH KOHKPETHON NpoOJiieMbl, B TOM YHUCIE MpPU CO3JAHUU
MH(OPMAIMOHHOIO MPOIYKTA;

OPUHUMAThH 1LI€Jb COBMECTHONW HMH(OPMALMOHHOW NEATENbHOCTH IO cOOpY,
oOpaboTke, mnepenade, Qopmanuzanuu HHPOPMALUH, KOJJIEKTUBHO CTPOUTH
NeHCTBUS MO €€ JOCTHKEHMIO: paclpeiesisiTh PoJid, JOroBapuBaThCs, 00CYXIaTh
MPOLIECC U PE3YJIHTAT COBMECTHON PabOTHI;

BBINIOJIHATh CBOKO 4YacTh paboOThl ¢ MH(pOpManued win HHPOPMAIUOHHBIM
IPOLYKTOM, AOCTHTasi KaueCTBEHHOI'O pe3yJibTaTa [0 CBOEMY HAINPABICHUIO U
KOOPJMHUPYSI CBOM JIEHCTBHS C IPYTUMHU WICHAMH KOMAaH/IbI;

OLICHMBATh Ka4€CTBO CBOETO BKJIa/a B OOMIMI HH(POPMALIMOHHBII TPOAYKT MO
KPUTEPUSIM, CaMOCTOSITEIIbHO chopMyITUPOBAHHBIM YYaCTHUKaMU
B3aMMOJICHCTBUS,

CPaBHUBATh pe3ylbTaThl C MCXOAHOW 3aJadyed M BKJAJ KAXKIOTO WICHA
KOMaH/bl B JOCTWXXEHHE pPe3yJlbTaTOB, pa3deiisiTh chepy OTBETCTBEHHOCTH U
HPOSIBJISITH TOTOBHOCTD K MPEJOCTABICHHUIO OTUETA NIEPE] FPYIIIOH.

PeryasiTuBHbIE YyHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:
BBISBJISITh B JKM3HEHHBIX M YYEOHBIX CHUTyallUsX MpoOJieMbl, TpeOyroiue
pelieHus;
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OPUEHTUPOBATbCS B PA3NIMYHBIX MOAXOJAaX K MPUHATHIO PEIICHUI
(MHAMBUyaTbHOE IPUHSATHE PEUICHUN, IPUHSITUE PEIICHUN B TPYIIIIE);

CaMOCTOATENIBHO COCTABJIATh AJTOPUTM pEUIEeHUs 3aAadd (WM €ro 4acTh),
BBIOMpATh CIIOCOO pernieHus: y4eOHOU 3aauu ¢ YYETOM MMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTHpPOBaTh IMpeJjiaraéMble BapUAHTHI
pelIeHN;

COCTABJIATh IUIAaH AEUCTBUM (IUIaH peajau3alid HaMEYEHHOI'O ajJropuTMa
pelieHus), KOPPEeKTUPOBaTh MPEJIOKEHHBI alrOpUTM C YYETOM MOIY4YEHUs
HOBBIX 3HAHHM 00 N3y4aeMOM OOBEKTE;

nenatb BBIOOP B YCIHOBUSAX MPOTUBOPEUYMBOM HHpoOpManuu | OpaTh
OTBETCTBEHHOCTb 32 PEILICHHUE.

CaMoOKOHTpPOJIBb (peduiekcus):

BJIQ/IETh CIOCOOAMM CAMOKOHTPOJISL, CAMOMOTHBAIIUH U PEIICKCHH;

JlaBaTh OLICHKY CUTYallUH U MPEJiaraTh IJIaH €€ N3MEHEHHUS;

YUUTHIBATh KOHTEKCT U MPEABUIAETh TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTh
Opy peleHud y4eOHOM 3ajauM, aJanTHUPOBAaTh PEIICHHE K MEHSIOMIMMCS
00CTOSATEIECTBAM;

OOBSICHATH  NPUYMHBI  JIOCTMOKEHUS  (HEJOCTHMIKEHMS)  pe3ysbTaToB
MH(POPMAILIMOHHOM JESATENIbHOCTH, J1aBaTh OLEHKY IPUOOPETEHHOMY OMBITY, YMETh
HAXOJUTh MMO3UTUBHOE B IMTPOU3OIIEIIIECH CUTYallUN;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHHUBIIUXCS CUTYallUH, YCTAHOBJIEHHBIX OIIMOOK, BOSHUKIINUX TPYIHOCTEMH;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIU U YCIOBUSAM.

IMOUMOHAIbHBIA HHTEJJIEKT:

CTaBUThH c€0s1 HA MECTO APYroro 4ejaoBeKa, MOHUMAaTh MOTHUBBI U1 HAMEPEHHUS
JPYroro.

Ilpunsitue cedst M APyrux:

OCO3HAaBaTh HEBO3MOKHOCTb KOHTPOJINPOBATh BCE BOKPYT A€ B YCIOBUSX
OTKPBITOTO JA0CTyMA K JI0OBIM 00bEMaM UH(POPMALIMH.

INPEAMETHBIE PE3YJIBTATDBI

K xoniy oOydenus B 7 kjacce y oOydaromerocs OyayT copMHUpOBaHbI
CJIEYIOIINE YMEHHUS:

MOSICHSITh Ha npuMepax CMBICIT MOHSATUI «uHpOpMaIUDY,
«MH(POPMALIMOHHBIN  Tporecc»,  «oOpaboTka  WHPOpMANUU»,  «XpaHEHUE
uHpOpMaIUNY, «Tepeaada HHPOPMAITUN;
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KOAMPOBaTh M JEKOAMPOBATH COOOILICHUS MO 3aJaHHBIM I[paBUJIAM,
JIEMOHCTPHUPOBATh MOHUMAaHNE OCHOBHBIX MPHUHIIUIIOB KOJUPOBaHUS WH(OpMALIUN
pa3IMYHON MPUPOABI (TEKCTOBOM, rpaduueckoit, ayano);

CpaBHUBATh JUIMHBI COOOIIEHUMN, 3alMMCAaHHBIX B Pa3IMYHBIX andaBUTax,
OIepUpOBaTh €IAMHUIIAMH H3MEpPEHUsT MHOOPMAIMOHHOTO 00bEMa M CKOPOCTH
nepeaavyn JaHHbBIX;

OLICHWBAaTh W CPaBHMUBATh pa3Mephbl TEKCTOBBIX, IPapUUECKHX, 3BYKOBBIX
¢baiiioB u BUaACO(aNIOB,;

NPUBOAUTH TPUMEPHl COBPEMEHHBIX YCTPOMCTB XpaHEHUS W Tepeaayu
uH(pOpMaIK, CPAaBHUBATH UX KOJMYECTBEHHBIE XapaKTEPUCTUKH;

BBIJIETISITh OCHOBHBIE ATAalbl B UCTOPHUH U MOHUMATh TEHACHIMU Pa3BUTHUSA
KOMIBIOTEPOB U IPOrPAMMHOTO 00ECTICUeHUS;

[OJTy4aTh U UCIOJIB30BaTh MH(OPMALIMIO O XapaKTEPUCTUKAX MEPCOHATBHOIO
KOMIIBIOTEpAa U €ro OCHOBHBIX 3JIEMEHTaxX (IIPOLECCOp, ONEpaTHBHAs MaMSATh,
JOJITOBPEMEHHAsI TaMATh, yCTPOWCTBA BBOJIA-BBIBOIA);

COOTHOCUThH XapaKTEPUCTUKH KOMITBIOTEpA C 3aJauaMu, PEUIaeMbIMU C €Tro
TTOMOIIIBIO;

OPUEHTHPOBAThCSI B HEPAPXUUECKOM CTPYKType (ailioBo CHUCTEMBI
(3anuchIBaTh mojHOEe WMA (haiina (kaTtaynora), mMyTh K (aiiny (karajory) Io
UMEIOIIEMYCsl OMHUCAaHUIO (alIOBON CTPYKTYpPBHI HEKOTOPOTO HH(POPMAIIMOHHOTO
HOCHUTETIS);

pabotath ¢ (aillIoBOMl CHUCTEMOM NEPCOHAIBHOTO KOMIBIOTEpPA C
UCIOJIb30BaHUEM Tpaduueckoro nHTepdeiica, a MIMEHHO: CO3/1aBaTh, KOMUPOBATh,
nepeMeniaTh, IEPeMMEHOBBIBATh, YNAIsATh U apXWBUPOBATH (Pailibl U KaTajorw,
UCTIOJIb30BaTh aHTHBUPYCHYIO TPOTPAMMY;

MPEJICTaBISITh PE3YIbTAThl CBOCH NIEATEIHHOCTH B BUAE CTPYKTYPUPOBAHHBIX
WUTIOCTPUPOBAHHBIX JJOKYMEHTOB, MYJIbTUMEIUNHBIX TTPE3CHTAINN;

uckatb uH(opmanuio B lHTepHere (B TOM uucie, N0 KIHOYEBBIM CJIOBaM, 1O
U300pAKEHHI0), KPUTUUECKH OTHOCUTHCS K HaWJIE€HHON MH(OpMaluu, 0CO3HABAs
OMAaCHOCTh JUISI JUYHOCTH © OOIIeCTBa PpacCHpOCTPaHEHHUS BPEIOHOCHOM
uHGOpPMAIINH, B TOM YHCIIE SKCTPEMUCTCKOTO U TEPPOPUCTHIECKOTO XapaKTepa,

MOHUMATh CTPYKTYPY aJpecOB BEO-PECypCOB;

UCIIOJIb30BaTh COBPEMEHHbBIE CEPBUCHI MHTEPHET-KOMMYHUKALIN;

coOmoaTh TpeOoBaHUs O€30MAaCHOM HKCILTyaTallMM TEXHUYECKHUX CPENICTB
WHPOPMAITMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH, COONIOAAaTh CETEeBOM
ITUKET, 0a30Bble HOPMBI WH()OPMAIMOHHOW OSTUKW W TpaBa Mpu padbore ¢
MPWIOKEHUSIMI Ha JOOBIX yCTpoicTBax U B MHTepHeTe, BHIOMpaTh Oe30macHbIe
CTpaTeruu MoBEJACHUS B CETH;
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INPUMCHATH  MCTO/bI HpO(I)I/IJ'IaKTI/IKI/I HCTATUBHOI'O  BJIMAHUA  CPCACTB
I/IHCI)OpMaHI/IOHHBIX )51 KOMMYHHKAalITMOHHBIX TEXHOJOT Ui Ha 300POBLC
IIOJIB30BAaTCJIA.

K konmy oOyuenus B 8 kjacce y oOyuwaromierocss OyayT chopMupoBaHBI
CJIEAYIOIINE YMEHUS:

MOSICHAT,  HA  MOpUMEpax  pa3iuuus  MEXAy  IMO3UIMOHHBIMH |
HETO3UIMOHHBIMHA CUCTEMaMH CUUCIICHHUS;

3allUChIBaTh M CpaBHUBATh Leible yuciaa oT 0 mo 1024 B paznuuHbIX
MO3UIIMOHHBIX CHUCTEMaX CYHCIeHUs (C OCHOBaHUSIMU 2, 8, 16), BBIIOJHATH
apu(pMeTHIECKHEC OTICPAINH HAJl HUMU;

pacKphIBaTh CMBICI TIOHSATUN «BBICKA3bIBAHHME», <«JIOTHYECKas OIeparus»,
«JIOTHUYECKOE BBIPAKCHUECY;

3aMUCHIBATh JIOTMYECKUE BBIPAKEHUS C HCIOJIb30BAaHUEM JIU3BIOHKIINH,
KOHBIOHKIIUM W OTPHUIAHUSI, ONPEIETATh UCTUHHOCTH JIOTMYECKUX BBIPAKECHUM,
€CJIM M3BECTHBI 3HAYEHMS] UCTUHHOCTU BXOJSIIUX B HEro MEPEMEHHBIX, CTPOUTH
TaOJIUIIBI ICTUHHOCTH JIJISl JOTUYECKUX BBIPAKCHHIA;

PACKpBIBaTh CMBICI MOHATHH «HUCIOJIHUTENbY, «AJITOPUTM», «IIPOTrpaMmayy,
MOHUMAs PA3HUILY MEXITY YHOTPEeOJEHUEM dTUX TEPMUHOB B OOBIJICHHOW pEUU U B
UH(pOpPMaTHKE;

OMHCBHIBATh AJTOPUTM PEIICHMS 3aJladyd Pa3IMYHBIMU CIIOCO0aMH, B TOM
quciie B BUIE OJIOK-CXEMBI;

COCTaBJISITh, BBITIOJHATH BPYUHYIO U HA KOMIIBIOTEPE HECI0KHBIE aJITOPUTMBbI
C UCIOJb30BAaHUEM BETBJICHUM W IMKIOB JJIsl YOpPaBJICHUS WCIOJHUTEISIMHU,
TakuMu kak Pobot, Uepenamika, YepTEXHUK;

HCIMOJIb30BaTh KOHCTAHThI M TIEPEMEHHBIC Pa3JIUYHBIX THUIIOB (YHMCIIOBBIX,
JIOTUYECKHX, CHMBOJIBHBIX), @ TAKKE COJACPIKAIINE WX BBIPAKCHUS, UCIIOIb30BaTh
orepaTop MpPUCBANBaHUS;

WCIIOJIB30BaTh MPU pa3pabOTKe MporpamMM JIOTUMYECKUE 3HAUYCHUS, OMepaivuu
Y BBIPAXEHUS C HUMU;

aHAJIM3UPOBATh MPEJIOKEHHBIE AJITOPUTMBI, B TOM YHCJIE ONPECIISITh, KAKue
pe3yJIbTaThl BO3MOXKHBI MPU 33JJAHHOM MHOYKE€CTBE UCXOJIHBIX 3HAYCHMUIA;

co3/laBaTh W  OTJaXUBaTh TMPOTpaMMbl Ha  OJHOM U3  SI3BIKOB
nporpammupoBanus  (Python, C++, [Ilackanp, Java, C#, IIkoyibHbIH
AnropuTMUYecKui SI3bIK), pearu3yIolue HECIOXKHBIC aJITOPUTMBI 00paOOTKH
YHUCIOBBIX JAHHBIX C HCIOJIb30BAHHEM IIMKJIOB U BETBJICHHUN, B TOM YHCIIC
peanu3yonme TpoBEPKY ASTUMOCTH OJHOTO LIEJIOT0 YUCiia Ha JIPYroe, MpoBepKy
HaTypaJIbHOTO YKCJia Ha POCTOTY, BBIICICHUS IU(P U3 HATYPAIHHOTO YHCIIA.
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K xoniy oOyuenus B 9 kiacce y oOyuaromierocss OyayT chopMupoOBaHBI
CIIEYIOIINE YMEHHUS:

pa30uBaTh 3a/ayd HA TOA33Ja4H, COCTABJISITH, BBITIOJHITH BPYYHYIO W Ha
KOMITBIOTEPE HECJIOKHBIE AJITOPUTMBI C HUCIOJIH30BAHUEM BETBICHUM, LUKIOB U
BCIIOMOTATENIbHBIX QJITOPUTMOB ISl YIPABJICHUS] UCIOJHUTEISIMU, TaKUMHU Kak
Pobort, Yepenamika, YepTEKHUK;

COCTABJISITh M OTJQXKHBATh MIPOTPAMMBI, PEATH3YIONINE TUIIOBBIC aJITOPUTMBI
00pabOTKM YHUCJIOBBIX MOCHEAOBATEIILHOCTEH WM OJHOMEPHBIX YHCIIOBBIX
MacCHUBOB (ITOMCK MAaKCUMYMOB, MUHUMYMOB, CYMMbI WJIM KOJMYECTBA IJIEMEHTOB
C 3aJlaHHBIMU CBOMCTBaMH) Ha OJHOM W3 SI3bIKOB MporpammupoBanus (Python,
C++, Ilackansb, Java, C#, llIkonbHbIH ANTOPUTMUYECKUN S3BIK);

pacKphIBaTh CMBICT TOHATHNA «MOJENB», «MOACIHPOBAHUEY, OMPEIACIATH
BUJIBI MOJIEJCH, OIEHMWBATh aJIEKBATHOCTb MOJEIH MOJCIHUPYEMOMY OOBEKTY U
1EeJISIM MOJIETTUPOBAHMS;

WCITOJIB30BaTh Tpadbl W JIEPEBbS I MOJICIUPOBAHUS CHCTEM CETCBOM H
UepapXu4YecKol CTPYKTYpbl, HAXOAUTh KpaTyailinii myTh B rpade;

BBEIOMPATH CITOCOO MPEACTABICHUS JAHHBIX B COOTBETCTBHH C ITOCTABICHHOM
3ajayedt  (TaOnuIbl, CXeMmbl, TrpaduKd, JUarpaMMbl) C  HCIOJIB30BAaHUEM
COOTBETCTBYIOIIUX MIPOTrPAMMHBIX CPEJICTB 00paOOTKH JaHHBIX;

UCIIOJIb30BaTh  AJIEKTPOHHbIE TaONMIBl 11  00paOOTKM, aHaiuu3a W
BU3YyaJIM3allMi YHUCIOBBIX JaHHBIX, B TOM UYHCJIE C BBIJCICHUEM JIUaIa3oHa
TaOJIHIIBI U YIIOPSIOUYMBAHUEM (COPTHUPOBKOI) €r0 SJIEMEHTOB;

co3/7aBaTh U MPUMEHSTH B DJICKTPOHHBIX TAOIMIIaX (POPMYIIBI ISl PacUETOB C
WCIIOJIb30BAaHUEM BCTPOCHHBIX apudMeThdecKux (GYyHKIHMA (CyMMUpPOBaHUE U
MOICUET 3HAUEHUH, OTBEUAOIIHNX 33IAHHOMY YCJIOBHIO, CpelHEe apu(hMEeTHIECKOE,
MOMCK  MaKCHUMaJbHOTO U  MHHUMAJIBHOTO  3HAu€HHs),  aOCOJIOTHOM,
OTHOCHUTEJIbHOM, CMEIIAHHOW aJpECaIlny;

WCIIOJIB30BATh JJICKTPOHHBIC TAOIMIIBI JUISI YMCIEHHOTO MOJICIUPOBAHUS B
MPOCTHIX 3a/1a4ax M3 Pa3HbIX MPEAMETHBIX 00IacTeH;

WCIIOJIb30BaTh ~ COBPEMCHHBIC  WHTEPHET-CEPBUCHI (B TOM  UHCIE
KOMMYHUKAIIIOHHBIE CEPBHUCHI, OOJIAYHBIC XpaHWIWINA JaHHBIX, OHJIAWH-
nporpaMmbl  (TEKCTOBbIE M TpadUYecKue pPEeNaKkTopbl, Cpeabl pa3paboTku)) B
y4eOHOM ¥ TTOBCETHEBHOM JIEATEILHOCTH;

MPUBOJNTh TPUMEPHI HCITOJIB30BAaHUS TEeOMH()OPMAIIMOHHBIX CEPBHUCOB,
CEPBHUCOB TOCYJAPCTBEHHBIX YCIIYT, 00pa30BaTCIIbHBIX CepBHCOB HHTEepHeTa B
y4eOHOM ¥ TTOBCETHEBHOM JIEATEILHOCTH;

WCIIOJIb30BaTh  pa3IMYHbIE  CPEACTBA  3aIIUTBl  OT  BPEJAOHOCHOTO
MPOTrPaMMHOTO  OOECreYeHHs, 3alUIlaTh MEePCOHAIbHYI0O WHQPOPMAIIUIO OT
HECAaHKIIMOHUPOBAHHOTO JOCTYIA M €T0 IOCIEICTBHHA (pa3rjalieHus, MOJIMCHBI,
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yTpaTtbl JaHHBIX) C Y4Y€TOM OCHOBHBIX TEXHOJOTHYECKUX U COIHAIBHO-
NICHXOJIOTUYECKAX  aCIeKTOB  HCIOJb30BaHMs ceth MHTepHeT (cereBas
AHOHMMHOCTb, ITU(PPOBOIA CIIE], AyTEHTUIHOCTh CYyOBEKTOB U PECYpPCOB, OIMTACHOCTh
BPEJOHOCHOTO KOJIa);

pacIio3HaBaTh MOMBITKH M MPEIYPEKIATh BOBICUCHUE CEOsl M OKPYIKAIOIIUX
B JICCTPYKTHUBHBIC ¥ KPUMHHAJIbHBIE (OPMBI CETEBOW aKTUBHOCTH (B TOM YHCIIC
KUOepOyIIUHT, (DUIIIHUHT).
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TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3aeioB U TeM ungposbie
Ne /it P Konrpoannsie IIpakruueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1. Hudposasi rpaMoTHOCTH
11 Kommnbrorep — yHuBepcanbHOE YCTPOHCTBO ) bubnnoreka [JOK
’ 00pabOTKH JaHHBIX https://m.edsoo.ru/7f41646e
bubmuoreka [JOK
1.2 IT 4
POTPAMMSL I ZIHHHBIC https://m.edsoo.ru/7f41646e
bubmuoreka [JOK
1.3 K 2
OMIBIOTEPHBIC CETH https://m.edsoo.ru/7f41646e
Htoro no pazneny 8
Pa3nes 2. Teopernueckue 0CHOBbI HHPOPMATHKH
)1 WNudopmanus u uHhopMaiioHHbIE ) bubnuoreka [IOK
’ IIPOLIECCHI https://m.edsoo.ru/7f41646e
bu6mmoreka [JOK
2.2 I1 9
PEACTABICHHE HH(pOpMaLTH https://m.edsoo.ru/7f41646e
Hroro no paszneny 11
Pazgen 3. UndopmManmoHHbie TEXHOJIOTUH
bubmuorexa [JOK
3.1 T 6 1
SHCTOBHIE JORYMEHTH https://m.edsoo.ru/7f41646e
b K
3.2 KomnerorepHas rpaguka 4 nomorexa 110

https://m.edsoo.ru/7f41646¢e

22




bu6mmoreka [IOK

3.3 MynpTUMEAUIAHBIE TPE3EHTALUN 3 https://m.edsoo.ru/7f41646e
Hroro no pazgeny 13
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34
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8 KUIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uu(ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruuyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
bubnuoreka [{OK
1.1 1
Crcrembi cancienms 6 https://m.edsoo.ru/7f418516
bubnuoreka [{OK
1.2 C) i 6 1
JIEMEHTBl MATEMATUYECKOH JIOTUKH hitps://m.cdsoo.ru/ 7418516
Hroro no pazneny 12
Pa3zngen 2. AnropuT™Mbl U1 NIPOrpaMMHUPOBaHUE
21 Hcnonaureny 1 anropuTMsl. 10 | bubnuoreka [IOK
' ANTrOopuTMHUYECKHE KOHCTPYKLIUH https://m.edsoo.ru/7f418516
bubnmorexa LIOK
22 a
SR HPOTPAMMHPOBAHILA ? https://m.edsoo.ru/7f418516
bubnmorexa LIOK
2.3 A 2
HATHS GITOPHTMOB https://m_edsoo.ru/7f418516
Hroro no paszueny 21
Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
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9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Konrpoubnbie IIpakruyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nea 1. udgpoBasi rpaMOTHOCTH
11 I'moGanbHas ceth IHTEpPHET M cTpaTeruun 3 bubmuorexa [JOK
) 0€3011aCHOT0 ITIOBEACHUS B HEH https://m.edsoo.ru/7f41a7d0
bu6mmorexa [IOK
1.2 Pa6 3
a00Ta B MH(OPMAIIHOHHOM NIPOCTPAHCTBE https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 6
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
bub K
2.1 MoaenupoBaHKe Kak METOJ] TO3HAHUS 8 1 nommotexa [0
https://m.edsoo.ru/7f41a7d0
Hroro no paszneny 8
Pa3nes 3. AnropuT™Mbl M NpOorpaMMupoOBaHue
bu6mmoreka [JOK
3.1 P 0 6 1
43paboTKa JITOPHTMOB H IPOTpaMM https://m.edsoo.ru/7f41a7d0
bu6mmoreka [JOK
3.2 v 2
TpaBJICHUC https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 8
Paznen 4. UndopmManmoHHbIe TEXHOJIOTUH
bubmuorexa [JOK
4.1 DneKkTpo e Tab 10
JICKTPOHHBIC TAOIHILET https://m.edsoo.ru/7f41a7d0
4.2 WNHudopmaninoHHbIe TEXHOJIOTHUU B 1 bubnnorexka [JOK
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COBPEMEHHOM O6HI€CTBC

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

Hroro no pazneny 11
Pe3epBHOE Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34
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IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero H3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypchl
Kommnsrorep — yHuBepcanbHoOe
BBIYMCIIUTEIILHOE YCTPOICTBO,
aboTaroree 1o nporpamMmme 1 bubmmorexa [OK
P » POTPENNE. https://m_edsoo.ru/8al521d2
TexHuka 6€30MaCHOCTH U MpaBUiIa
paboThl Ha KOMIIBIOTEPE
Hcropus u coBpeMeHHbIE 1 bubnnorexa [HOK
TEHJICHIIUU Pa3BUTHUS KOMIIBIOTEPOB https://m.edsoo.ru/8al523ee
[Tporpammuoe obecnieueHmne
komnbroTepa. [TpaBoBas oxpana 1 bubmmorexa [TOK
pa. 1P P https:/m.edsoo.ru/8a152826
MporpamMM U JaHHBIX
®daiinel 1 nanku. OCHOBHbBIE 1 bubmuorexa [JOK
ornepauuu ¢ (ailnaMu 1 nankamu https://m.edsoo.ru/8al52a74
ApxuBanus JaHHBIX.
Hcnonws3oBanue nporpaMm 1 bubmmorexa [OK
porp https://m.edsoo.ru/8al52cfe
apXHUBaTOpPOB
KommnsrorepHsie BUPYCHI U 1 bubnnoreka [JOK
AHTUBUPYCHBIE IPOrPAMMBI https://m.edsoo.ru/8al52f74
Komnsrorepnsie cetu. [louck 1 bubnmoreka [JOK
nHpopmanuu B cetu MHTEpHET https://m.edsoo.ru/8al153244
CepBHCHI UHTEPHET-KOMMYHHUKALIUM. ] bubnmuorexa [JOK
CereBoil aTuker. Ctparerun https://m.edsoo.ru/8al153460
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0e301macHOTO ITIOBCCHHUS B

rpauYecKuX JaHHBIX IS
pacTpoBOro u300paxeHus

HNurepnere
bu6mmoreka [IOK
nu e
? HQOPMAILHS H AaHHEI https://m.edsoo.ru/8a161966
bu6mmoreka [JOK
10 14
HOPMAIHOHHIE IPOIECCH! https://m.edsoo.ru/8al6le2a
PaznooOpasue s3b1K0B U ajihaBUTOB.
bu6mmoreka [IOK
11 EcrecTBenHbIe 1 hopMalIbHBIC
https://m.edsoo.ru/8al61fec
SI3BIKA
JIBon4HBIN andaBuT.
12 [IpeobpazoBanue mobdoro andabButa bubmorexa LHOK
peobp https://m.edsoo.ru/8a162186
K IBOMYHOMY
[IpencraBneHue qaHHBIX B
13 KOMIIBIOTEPE KaK TEKCTOB B bubmorexa LHOK
P https://m.edsoo.ru/8a162316
JBOMYHOM alihaBUTe
14 Enununer usmepenus nadopmanuu bubnmnoreka [JOK
U CKOPOCTH IIepeaadn JaHHbIX https://m.edsoo.ru/8a16249¢
KonupoBanue TekcTOB.
15 PaBHOMEpHBIE 1 HEpAaBHOMEPHBIE bubmmorexa [TOK
p p P https://m.edsoo.ru/8al625f0
KOJIBI
16 JlexonupoBaHue COOOIIEHUH.
WNudopmannoHHbIi 00bEM TEKCTa
17 [Hudposoe npencrapienne bubnuorexa [JOK
HETIPEPBIBHBIX TAHHBIX https://m.edsoo.ru/8a162848
Konuposanue nera. Onenka
18 nH(pOpMaLIMOHHOTO 00BEMA bubnuoreka [IOK

https://m.edsoo.ru/8al1629¢ec
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bu6mmoreka [IOK

19 KonupoBanue 3Byka
AMPOBAIIHE 3BYX https://m.edsoo.ru/8al162b72
PesepBHbIil ypok «KoHTposibHAS
20 aGOI;a 1o Tfole "TIpe cfaBneHHe bubmmorexa [TOK
P ne el https://m.edsoo.ru/8a162d02
uHpopmanuu'"»
TekcToBbIE TOKYMEHTHI, UX BBOJ U
21 €JIaKTH OBiHHZh; TEKCTOBOM " bubmorexa HOK
pelt P https://m.edsoo.ru/8al62e7e
rpoiieccope
” dopmaTUPOBAHKUE TEKCTOBBIX bubnuorexa [JOK
IIOKYMEHTOB https://m.edsoo.ru/8al62fe6
3 [Tapametpsl cTpanuibl. COUCKU U bubnnorexa [JOK
TaOIHUIIBI https://m.edsoo.ru/8a1632d4
24 BcTaBka HETEKCTOBBIX 0OBEKTOB B bubmuorexa [JOK
TEKCTOBBIE JIOKYMEHTHI https://m.edsoo.ru/8al1632d4
NuTennexkryaibHble BO3SMOXHOCTH
25 COBPEMEHHBIX CHUCTEM 00pabOTKH
TEKCTOB
O06001IeHne U CUCTEMaTU3AIIHS
26 3HaHUi Mo TemMe «TeKCcToBbIe bubmorexa HOK
https://m.edsoo.ru/8a1635c2
JOKYMEHTBD)
7 I'padnueckuit penakrop. Pacrpossie bubnuoreka [IOK
PUCYHKU https://m.edsoo.ru/8a163874
73 Onepanuu pe1akTUPOBAHUS bubnmnoreka [JOK
rpaduuecKux 0ObEKTOB https://m.edsoo.ru/8a1639d2
bu6mmorexa [IOK
29 Bekrophas rpaduka
P pad https://m.edsoo.ru/8al163b30
30 O06o0011eHne U cucTeMaTH3aIUs bubmmoreka [IOK

3HAHUH 10 TEME ((KOMHLIOTCpHa}I

https://m.edsoo.ru/8al6404e
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rpadukay». [IpoBepounas padora /
Bcepocculickas npoBepodHas
pabora

PesepBHbIil ypok. O60011IcHIE 1
cHCcTeMaTH3alus 3HAHWH /

bu6mmoreka [IOK

31 1
Bcepoccuiickas npoBepoyHas https://m.edsoo.ru/8a164828
pabora
1 [ToaroroBka MyabTUMEIUNHBIX 1 bu6mmoreka [IOK
Mpe3eHTalMi https://m.edsoo.ru/8al642c4
JloOaBiieHue Ha ciaiia
bu6mmoreka [IOK
33 ayJIMOBU3yaJIbHBIX JAHHBIX, 1
https://m.edsoo.ru/8al164472
aHUMAIIUU U TUIIEPCCHUIOK
O0001IeHE U CUCTEMATH3AIUSA
34 3HaHUH 110 TeMe «MyIbTUMETUNHEIE 1 Bubmorexa ITOK
y 8 https://m.edsoo.ru/8al164652
MIPE3CHTALINI
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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8 KUIACC

KoaudecTBo 4acoB DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcbl
1 Heno3unuonHbie ¥ MO3UIIMOHHBIC | bubmuorexa [JOK
CUCTEMbI CUUCIICHUS https://m.edsoo.ru/8al649e0
bubmuorexa [JOK
2 Passepuyras popma 3anncu ynciaa 1
pHyTas hop https://m.edsoo.ru/8al64ba2
JIBonuHas cucrema CUMCIIEHUA.
3 Apudmernueckue onepanm B 1 bubmmorexa LOK
proMer pall hitps://m.edsoo.ru/8a164d96
IBOUYHON CUCTEME CUUCIIEHUS
4 BocbMmepudnasg cucreMa CUHCIICHUS 1 bubnnorexa LIOK
p https://m.edsoo.ru/8a165296
5 [llecTHaanarepuyHas cucrema | bubnuoreka [IOK
CUHCJICHUA https://m.edsoo.ru/8al6549¢
O000I11IeHNE U CUCTEMATHU3AIHS
6 3HaHUU 110 TeMe «CHUCTeMBI 1 bubmorexa LHOK
https://m.edsoo.ru/8al6564c
CUHCIIEHUS
7 Jlornueckue BBICKa3bIBAaHUS 1 bubmorexa LHOK
https://m.edsoo.ru/8al657fa
g Jlornueckue onepanuu «u», «AIn», | bubnnoreka [JOK
«HEe» https://m.edsoo.ru/8al65b56
9 OrnpeneneHne HCTUHHHOCTH 1 bubnnoreka [JOK
COCTaBHOT'O BbICKA3bIBAHUS https://m.edsoo.ru/8al65c¢f0
10 TabmuIsl UICTUHHOCTH 1

11

Jlornueckue d1eMeHTEhI

bu6mmoreka [IOK
31




https://m.edsoo.ru/8al165e¢94

KonTponbhas pabota no teme

12 «2NeMEeHThl MAaTEMaTH4YECKOM bubmmorexa [TOK
https://m.edsoo.ru/8al78c38

JIOTUKWY

13 [TonsiTue anropurma. Mcnonnurenu bubnmoreka [JOK
AJITOPUTMOB https://m.edsoo.ru/8al17949e

14 Caoticta anroputma. CriocoObl bubnmoreka [JOK
3aMycu aJIrTOpUTMa https://m.edsoo.ru/8a179606

15 ANTOpUTMUYECKAs] KOHCTPYKIIHS
«cliel0oBaHue». JINHEWHBIN alTrOpUTM
AnropurMuyecKas KOHCTPYKIUS

16 «BETBJICHUEY: TOJTHASI U HEMOJHAS
dbopmbl

17 ANTOpUTMUYECKAs] KOHCTPYKIIHS bubnuorexa [JOK
«IIOBTOPEHUE https://m.edsoo.ru/8a17998a

18 ®opmalibHOE UCTIOTHEHNE bubnuoreka [IOK
alropuT™Ma https://m.edsoo.ru/8al79aac
Pa3zpaboTka HECTOKHBIX AITOPUTMOB

19 C MCIIOJIb30BAaHUEM ITUKJIOB JIJIs bubmuorexa [JOK
ynpasiaeHus: GopManbHBIMU https://m.edsoo.ru/8al179%1c
WCTIOTHUTEIISIMU
Pa3zpaboTka HECTOKHBIX aITOPUTMOB

20 C UCIOJIb30BAaHUEM LIUKIIOB U bubnmnoreka [JOK
BETBJICHUM VISl YIIPABIICHUS https://m.edsoo.ru/8al79%1c
(hopMaTbHBIMU UCTIOTHUTEIISIMHU

21 Beinonnenue anropurMos bubmmorexa LIOK

https://m.edsoo.ru/8al7a06a
22 O000IIIeHNE U CUCTEMATU3ALHS bu6nmoreka [JOK
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3HaHUH 1o TeMe «lICromTHuTenn 1
AITOPUTMBL. AJITOPUTMUYECKUE
KOHCTPYKIIUW»

SI3piK iporpammupoBanus. Cucrema

https://m.edsoo.ru/8al7al 8c

23 POrPaMMHUPOBAHUS
24 [Tepemennsie. Oneparop
MIPUCBaNBaHUS
25 [IporpammupoBaHue TUHEHHBIX
QITOPUTMOB
26 Pa3pabotka nporpamm, coepkaniux
oTepaTop BETBJICHUS
27 Juanorosas oTaaaka nporpamm
28 [ukun ¢ ycnoBuem
. bubnuorexa [JOK
29 Huticr ¢ nepemenHoi https://m.edsoo.ru/8al7ac4a
bu6mmoreka [JOK
30 OO06paboTka CHMBOJIBHBIX TAHHBIX hitps://m.edsoo.ru/8al Tadée
O06o0011eHEe U cUCTeMaTU3aIHs
3HAaHUU MO Teme «SI3bIK
31 nporpamMmmupoBanus» [IpoBepounas bubmmorexa [TOK
. https://m.edsoo.ru/8al7ae8e
pabora / Bcepoccuiickas
poBepoyHas paborta
PesepBHrlit ypok. O6001ICHHE U
3 CUCTEMAaTH3alMsl 3HAaHUM U yMEHU bubmuoreka [IOK
1o Kypcy uHpopmaTuku 8 kiacca / https://m.edsoo.ru/8al7b456
Bcepoccuiickas mpoBepodHas padboTa
133 AHanu3 anroputmoB. OmpeneneHue bubnnorexka [JOK

BO3MOJHBIX PE3YyJILTATOB pa60TBI

https://m.edsoo.ru/8al7afa6
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ajiropurMma I1pHu 3ailaHHOM
MHOXCCTBC BXOJHBIX JaHHBIX

Ananu3z anroputmMoB. OnpeneneHue

34 BO3MOKHBIX BXOJHBIX JaHHBIX, 1
MPUBOAAIINX K TAHHOMY Pe3yJIbTaTy
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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9 KUIIACC

Koaun4decTBO yacoB DJIeKTPOHHbIE
No ara nmudpoBbie
Tema ypoka Konrpoabnbsie IIpakruuyeckue A dp
n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcbl

1 I'mo6anwsHas cerb UnTepuer. IP- 1 bubnmoreka [JOK
azpeca y310B. bosbiire nanHbie https://m.edsoo.ru/8al7b578

bubmuorexa [JOK

2 HNudopmanmonnas 6e30mMacHOCTh 1

bopman https://m.edsoo.ru/8al17b690
VYder nousTHS 00 HHPOPMALMOHHOM

3 0€30IMaCHOCTH P CO3JTaHUU 1 bubnnoreka [JOK
KOMIUIEKCHBIX WH(OPMAIIMOHHBIX https://m.edsoo.ru/8al7b7bc
00BEKTOB B BUJIC BEO-CTPAHUI]

4 Bunrb! neareinrHOCTH B cETH | bu6mmoreka [IOK
HNutepuer https://m.edsoo.ru/8al7b8e8
OO0J1auHBIE TEXHOJIOTHH.

5 Hcnonk3oBanue onnaitH-ouca amns 1 bubmmorera [TOK

https://m.edsoo.ru/8al7bale
pa3paboTKu JOKYMEHTOB
O000I11IeHNE U CUCTEMATHU3aIUs
3HaHuil 1o TeMaM «I J1o0apHas CETh
6 HurepHer u ctparerun 0€30macHOro 1 bubmorexa HOK

p pa hitps://m.edsoo.ru/8al 7bb36
MOBEICHHS B Hel», «PadoTa B
MH(OPMAIIMOHHOM ITPOCTPAHCTBE»

7 Mogaenu u MoaEIupOBaHKUE. 1 bu6mmorexa [IOK
Knaccudukanuu moneneit https://m.edsoo.ru/8al7be06

bu6mmoreka [IOK

8 Tabnuunsie MoEIN 1

a https://m.edsoo.ru/8al7c04a
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Pa3zpaboTka ogHOTAOIMYHOM Oa3bl

9 naHHbIX. CocTaBIEHHE 3aIIPOCOB K
0ase JaHHBIX
I'pad. Becoras maTpuna rpada.
JlnvHa myTy MeXAy BepLIMHAMHU
10 rpada. Berancnenue koaudyecTra
IIyTE€H B HAIIPaBICHHOM
AIMKINYeCKOM Tpade
1 IepeBo. [Tepebop BapuaHTOB ¢
MIOMOIIIBIO JepeBa
12 MareMatnueckoe MOACIUPOBAHUE bubmmorexa [OK
https://m.edsoo.ru/8al7¢c392
13 Oranel KOMIIBIOTEPHOTO bubnnorexa [HOK
MOJEIUPOBAHUSL https://m.edsoo.ru/8al7c4aa
O06o0meHne 1 cucTeMaTU3aIus
14 3HaHuil. KontposipHas pabora mo bubnuotexa [JOK
Teme «MoeTMpoBaHNE KaK METOT https://m.edsoo.ru/8al7¢9c8
MTO3HAHMS
PasOuenune 3amaun Ha 11oa3agaqu.
CocraBieHre alropuTMOoB U
15 IIPOrpamMM C UCIOJIb30BAaHUEM Bubmmorexa LIOK
. https://m.edsoo.ru/8al7cbl2
BETBJICHHH, IIUKJIOB U
BCIIOMOTaTeNIbHbIX AJITOPUTMOB
16 OnHOMepHbIE MacCHUBBI bubmmorexa [OK
https://m.edsoo.ru/8al7cc3e
17 Tumnossie anropuT™MBI 00paObOTKH bubnmoreka [JOK
MacCUBOB https://m.edsoo.ru/8al7cd60
18 CoptupoBka maccuBa
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bu6mmoreka [IOK

19 O0paboTka MOTOKA JaHHBIX
P A https://m.edsoo.ru/8al7d01c
O06o001IeHre U cuCTeMaTH3aIus
20 sHanuid. KoHTponsHas padora 1mo bubnunoreka [JOK
TeMe «Pa3paboTka anropuTMOB U https://m.edsoo.ru/8al7dlca
porpamm»
21 VYnpasnenue. Curnan. OGpaTHas bubnunoreka [JOK
CBA3b https://m.edsoo.ru/8al7d4d6
bu6 K
22 PoGotu3upoBaHHBIE CHCTEMBI nomorexa O
https://m.edsoo.ru/8al7d602
DneKTpoHHbIe TaOMUIBL. THIIBI
. . bubmuorexa [JOK
23 JAHHBIX B sTYEHKAX DIEKTPOHHOM
https://m.edsoo.ru/8al7d710
TaOJIALBI
24 PenaktupoBanue u bu6mmoreka [IOK
dhopmaTupoBaHue TaOIUIL https://m.edsoo.ru/8al17d832
Bcerpoennsie KITUH JIJIS1 TIOUCKA
25 MaKEI/IM a BTIZ;IHM a, CYMMBI U bubmorexa HOK
TM TMa, EYM https://m.edsoo.ru/8a17d990
CpeHero apu(pMeTHIecKoro
26 CopTtupoBKa 1 (pUIbTpanus JaHHBIX bubnuoreka [IOK
B BBIACJICHHOM JHAIla30HE https://m.edsoo.ru/8al17db70
7 IToctpoenue auarpamm u rpapuKkoB bubnnoreka [JOK
B AJICKTPOHHBIX TaOIHIIaX https://m.edsoo.ru/8al7e08e
)3 OTtHocuTenbHas1, abCONMIOTHAS U bubnuorexa [JOK
CMeELIaHHas aapecauus https://m.edsoo.ru/8al7e2b4
79 VYcnoBHBIE BBIYUCIIEHUS B bubnmoreka [JOK
AJIEKTPOHHBIX TaOIUIIaX https://m.edsoo.ru/8al 7e6ba
30 O06paboTka 6onpIIX HAOOPOB bubnmuorexa [JOK

JaHHBIX

https://m.edsoo.ru/8al7e87¢c
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31 HucneHHoe MOJIETMPOBAHKE B 1 bubnunoreka [JOK
ANEKTPOHHBIX TAOJIHIIAX https://m.edsoo.ru/8al7eaca
O0001IeHrEe U cUCTEMaTU3 AU

. bubnmoreka [JOK
32 3HAHUM MO TeMe «DIEKTPOHHbIE 1
https://m.edsoo.ru/8al7ec3c
TaOJIULIBDY
Ponp nadpopmMaimoHHbIx
33 TCXHOJIO(Il‘)I/Hg B Pa3BUTHUHU DKOHOMUKH 1 Eubmorexa ITOK
p https://m.edsoo.ru/8al7ed54
MHpA, CTPaHbI, pErMOHa
PesepBusblil ypok. O000IIEHNE 1
34 CI/ICTEMaTI/I?,Zp Ut I/ITorc:Eoe 1 bubmnorexa LIOK
HL https://m.edsoo.ru/8al7eebc
MMOBTOPEHHE
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

7 KJIACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0OCBOCHUHA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmbl OCHOBHOI'O oﬁmero 06p330BaHI/Iﬂ

1

1.1

1.2

[To Teme «l{udpoBasi r(paMOTHOCTHY

[ToscHAT, Ha  TpuUMepax CMBICT  TOHATHH  «HH(QOPMALIUN»,
«uH(pOpMAIMOHHBIN IpoLeccy, «00paboTka HHPOPMALIUNY, «XPAaHEHHUE
uH(popMaLuny, «epeaada HHGoOpMaIum»

[TpuBOIUTE MpUMEPHI COBPEMEHHBIX YCTPOMCTB XpPAHEHUS U MEpeaavu

I/IH(bOpMaI_II/II/I, CpaBHUBATb UX KOJUYCCTBCHHLIC XapPaKTCPUCTUKHU

1.3

1.4

[TonyyaTs W HCHONB30BaTh HH(POPMALMIO O XapaKTEPUCTHUKAX
[IEPCOHAIIBHOIO KOMIIBIOTEPA U €r0 OCHOBHBIX 3JIEMEHTaxX (Ipoleccop,
ornepaTUBHAs MaMsTh, JOJTOBPEMEHHas IaMATh, YCTPOMCTBAa BBOJIA-

BBIBOJIA)

COOTHOCHTE XapaKTCPUCTUKNU KOMIIBIOTEPA C 3aga4aMH, PCIaCMbIMHA C

€0 NIOMOIIIBIO

1.5

OpueHTHpOBaThCSI B HMEPAPXMUECKON CTPYKType (haiiioBOH CHCTEMBI
(3anuchIBaTh MosiHOE MM Gaiina (kaTanora), myTh K (ailiny (kaTanory)
[0 MMEIOIIEMYCSl OINUCAaHUIO (alWIOBOM CTPYKTYphl HEKOTOPOTO

MH(POPMALIMOHHOTO HOCUTEIIS)

1.6

1.7

PaGoTtats c (ailioBoii cHCTEMON NEpPCOHAIBHOTO KOMIIBIOTEPA C
MCIIOJIb30BaHUEM rpaduueckoro uHrepdeiica: co3aBarh (KOMUPOBATH,
nepemMenaTh, MeperuMeHOBbIBaTh, YIAIATh U apXUBUPOBATh (hailyibl U

KaTaJoru, UCII0JIb30BaTh aHTUBUPYCHYIO MPOTrpamMmy)

Uckate uHpopmauuio B MHTepHeTe (B TOM 4YHCIIE MO KIIOYEBHIM
CJIOBaM, IO HW300paKE€HHIO), KPUTHUECKH OTHOCUTHCS K HalJAECHHOU
uH(pOpMalliK, OCO3HABaTh OINACHOCTh JUIsl JIMYHOCTH U 0OIIecTBa
pacrpocTpaHeHHs BpEJIOHOCHOW HWHGpOpMaluMu, B TOM YHCIE

HKCTPEMHUCTCKOTO U TEPPOPUCTUUECKOTO XapaKTepa
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1.8

[ToHUMAaTh CTPYKTYPY aIpecoB BeO-pecypcoB

1.9

Hcmons3oBaTh COBpPEMEHHEBIC CEPBHCEHL I/IHTepHCT—KOMMYHI/IKaHI/Iﬁ

1.10

CoOmomate TpeOoBaHHMS 0€30MacCHOM OKCIUTyaTallMd TEXHHYECKHX
cpeAacTB HMH(OPMAIIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJOTHH,
COOJIIOIaTh CETEBON ITHKET, 0a30BbIe HOPMBI HH(POPMATMOHHOMN 3THUKH
U TpaBa Mpu paboTe C MPHJIOKEHUSIMU Ha JIFOOBIX YCTPOWCTBAxX U B

HHTepHeTC, BBI6I/IpaTI> Oe3omacHbIe CTpaTerun NNOBCACHUA B CETU

1.11

HpI/IMeHHTB METOAbI HpO(bI/IJ'IaKTI/IKI/I HETaTUBHOI'O BJIUAHUA CPCIACTB
I/IH(bOpMaLII/IOHHbIX U KOMMYHHUKAIIMOHHBIX TCXHOJIOI uii Ha 3J0pPOBLC

II0JIB30BATCIIA

ITo Teme «TeopeTI/ILIeCKI/Ie OCHOBBHI I/IH(I)OpMaTI/IKI/I))

2.1

2.2

2.3

KoaupoBaTh U AeKoaupoBaTh COOOILEHUS IO 3aJaHHBIM IpaBUIIaM,
JIEMOHCTPUPOBAaTh NOHUMAHHME OCHOBHBIX NPUHIMIIOB KOJUPOBAHMS
uH(pOpMaLUU Pa3INYHONU IPUPOIbI (TEKCTOBOM, rpauuecKoi, ay1uo-)
CpaBHUBaTh JUIMHBI ~ COOOIIEHWH, 3alMCAHHBIX B  Pa3JIMYHBIX
asnaBuTax, ONEPUPOBATH CIUHUIIAMU HU3MEPEHUS MH(POPMALUOHHOTO

00BEMA U CKOPOCTHU NEpeaun JaHHBIX

OneHuBaTh W CpaBHUBATh pa3Mepbl TEKCTOBBIX, TIpadUUECKUX,

3BYKOBBIX (haiinoB u Buseodaiinon

IIo Teme «I/IH(I)OpMaI_[I/IOHHHe TCXHOJIOTHH»

3.1

8 KUIACC

Kon
NMpoBepsieMoro
pe3yJjabTara

1

IIpencraBisate  pe3ynapTaTbl  CBOEW  JEATEIIBHOCTH B BHJE
CTPYKTYPUPOBAHHBIX WJUTIOCTPUPOBAHHBIX JIOKYMEHTOB,

MYJIbTUMEIUNHBIX MPE3CHTALUN

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

ITo Teme «TCOpCTI/ILIeCKI/IC OCHOBBI I/IH(i)OpMaTI/IKI/I»

1.1

1.2

Iloscuary Ha npuMepax pa3jdiyuda MCEKAY IMO3UIUOHHBIMHA U

HCEIIO3UIITMOHHBIMHU CHUCTEMAaMU CUUCIICHUA

3anuchiBaTh U CpaBHUBATH Iienble yuciaa oT 0 nqo 1024 B pa3nuuHbIX

MO3UIIMOHHBIX CHCTEMax cYHuciaeHus (¢ ocHoBaHusMu 2, 8, 16),
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BBITIOJIHATH apI/I(i)MCTI/I‘ICCKI/IC orncpanvu HaJ HUMH

1.3

1.4

2.1

22

23

24

2.5

PaCKpBIBaTB CMBICJI TMOHSITHHN «BBICKA3bIBAHHC), «Ioruyeckas

onepanus», «JIOrMH4€CKOC BIPAKCHHUCH

3anuchIBaTh JOrHYSCKUE BbIPpAXKCHUA C UCIIOJIb30BAHUCM JU3BIOHKINH,
KOHBIOHKIIMKM W OTpHLAaHUsA, OIPECACIATh HCTHHHOCTH JIOTMYCCKHUX
BLIp&)KGHPIfI, €CJIM U3BCCTHBI 3HAYCHUA NCTHUHHOCTH BXOJAIIMUX B HECTO
INEPEMCHHBIX, CTPOUTH Ta6J'II/II_II)I HUCTUHHOCTH JId JIOTHYCCKHX

BBIPAKCHUI
ITo TemMe «ANTOpUTMBI U IPOTPAMMHUPOBAHUEY

PaCKpBIBaTB CMBICJI MOHATHUH «HMCIIOJTHHUTCIIb, «AJITOPUTMD,
«IIporpammay, IIOHHMasA pa3HUlly MCKIAY y1'IOTp66J'IeHI/IeM 9THUX

TEPMUHOB B OOBIJICHHOH peur ¥ B HH()OPMATHKE

OnuceBaTh AITrOprUTM pCIICHUA 3ada4d pa3JINYHbIMHA CHOCO68.MI/I, B

TOM 4YHUCJIC B BUAC 0JI0K-CXEMBI

COCTaBJISITI), BBITIOJIHATE BPYUYHYHO W Ha KOMIIBIOTCPC HECIOXKHBIC
AJITOPUTMBI C UCIIOJIB30BAHUCM BETBJICHUH U IUKIJIOB IJId YIIPABJICHUA

HUCITIOJIHUTCIISIMU

Hcnoap3oBaTh KOHCTaHThI n NEPEMCHHBIC Pa3IINIHBIX TUITIOB
(YUCIOBBIX, JIOTUYECKHX, CHUMBOJIbHBIX), a TaKXe COJEpKallhe HX
BBIPpAXKCHU A, UCITIOJIB30BATh OIICPATOP NPHCBAMBAHUA

Hcnonp3oBate mpu pa3pabOTKe MpOrpaMM JIOTHUYECKUE 3HAYCHWUS,

Oonepanru U BbIPAKCHUA C HUMU

2.6

AHaJ'II/I3I/IpOBaTI> MPEAJIOKCHHBIC AJITOPUTMBI, B TOM YHUCJIC OIIPECACIIATD,
KakKue pe3yJIibTaTbl BO3MOXHEBI IIPpHW 3aJaHHOM MHOKCCTBEC HMCXOIHBIX

3HaYeHUN

2.7

CoznaBaTh M OTJ@XHMBATh NPOrpaMMbl Ha OJHOM U3  S3BIKOB
nporpammupoBanusa (Python, C++, Ilackane, Java, C#, IllkosbHbIi
AnroputMuyeckuil S3bIK), peanu3yrolIe HECIO0XKHbIE aJTOPUTMbI
00pabOTKM YHCIOBBIX JaHHBIX C HCMHOJb30BAHUEM IIHMKIOB H
BETBJICHUI, B TOM 4HCJIEe pean3yIOLUe MPOBEPKY JAEIUMOCTH OIHOIO
LIEJIOT0 YKCJIa Ha APYroe, MPOBEPKY HATYpPaJIbHOTO YKCIIa Ha IIPOCTOTY,

BbIJIETICHUS IU(PP U3 HATYpaJIbHOTO YKcia

9 KITIACCA
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Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

1.1

1.2

1.3

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0O 00111er0 00pa30BaHus

[To teme «{udpoBasi r(paMOTHOCTHY

Hcnonp30BaTh COBpEMEHHBIE HMHTEPHET-CEPBUCHI (B TOM UHUCIE
KOMMYHUKAI[MOHHBIE CEPBUCHI, OOJIAYHbIE XpaHUJUIIA JIaHHBIX,
OHJIAHH-TIPOTpaMMbl (TEKCTOBbIE M TpapUuecKHe PEeAaKTOPbl, CPeIbl

pa3paboTKu) B y4eOHOU U MOBCETHEBHOMN JEITETLHOCTH

[lpuBoANTH,  TpUMEPHl  HUCMOJB30BaHUS  T'C€OMH(POPMALMOHHBIX
CEPBHCOB, CEPBHCOB TI'OCYIApCTBEHHBIX YCIYT, 00pa30BaTEIbHbBIX

cepBrcoB MHTepHeTa B yueOHOMN M MIOBCEHEBHOM JCSATEILHOCTH

Hcnonp30BaTh pa3iuyHble CPEACTBA 3alllUThl OT BPEJOHOCHOIO
MIPOrPaMMHOT0 OOecTeueHus, 3alUIaTh NEPCOHAIBHYIO HHPOPMAIUIO
OT  HECAHKIMOHMPOBAHHOTO  JIOCTyla W  €ro  IOCJIEACTBUU
(pasrnamieHusi, MOJMEHBI, YTpaThl IaHHBIX) C YYETOM OCHOBHBIX
TEXHOJOTMYECKMX M COLHUAJIbHO-IICUXOJOTHYECKUX  acCHEKTOB
UCIONBb30BaHusl ceT WHTepHeT (ceTeBas aHOHHMMHOCTh, LHU(pOBOH
clell, AayTeHTUYHOCTb CYOBEKTOB M  pEcypcoB,  OIACHOCTb

BpPEIOHOCHOTO KOJ1a)

1.4

Pacnio3HaBaTh MOMBITKM M NpeAyNpexIaTb BOBIEUEHUE ce0d U
OKpYXaloIUX B JECTPYKTHUBHBIE M KPUMHUHAIbHBIE (POPMBI CETEBOM

AKTUBHOCTH (B TOM 4HucIle KHOepOYIUIMHT, (PUIITMHT)

2.1

22

ITo Teme «TeopeTnueckre OCHOBbI THPOPMATHUKI»

PackpeiBaTh  CMBICH  MNOHSATHA  «MOJENBY»,  «MOJEIUPOBAHUEN,
ONpenensiTh BHABl MOJENEH, OLEHUBATH AaJIeKBaTHOCTh MOJENHU
MOJICIIUPYEMOMY OOBEKTY U 1EJISIM MOJICIIUPOBAHUS

Hcnonb3oBath rpadsl 1 AepeBbs 1 MOACITUPOBAHUS CUCTEM CETEBOU

U MepapXxUyecKoi CTPYKTYpBI, HAXOIUTh KpaTyalilinii myTh B rpage

[To Teme «ANTOPUTMBI M IPOTPAMMHUPOBAHUE)

3.1

3.2

Pa3ouBaTh 3ala4uu Ha noA3aaavyu, COCTABJIATD, BBIIIOJHATL BPYYHYIO U
Ha  KOMIIBIOTEPE  HCCIIOXKHBIC aJITOPUTMbBI C  HCIIOJIB30BAHHUEM
BeTBJIeHI/Iﬁ, [UKIJIOB U BCIIOMOTATCJIbHBIX aJITOPUTMOB JIA YIIPABJICHUA

HUCIIOJIHUTECIISIMU

CocTaBisiTh U OTJIQXHUBATh MPOTPaAMMbl, pPEATU3YIOIIME THUIIOBBIE
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QITOPUTMBI  OOpPaOOTKM  YHMCIIOBBIX  IOCIENOBATEIbHOCTEH  MIIU
OJIHOMEPHBIX YHMCIIOBBIX MacCHBOB (IIOMCK MAaKCUMYyMOB, MMHHUMYMOB,
CYMMBl WJIM KOJMYECTBA JIEMEHTOB C 3a/laHHbIMU CBOWCTBaMM) Ha
OJIHOM W3 s3bIKOB nporpammupoBanus (Python, C++, Ilackans, Java,

C#, llIkonbHBIN AITOPUTMUYECKUN SI3BIK)

[To reme «HpOpMALIMOHHBIE TEXHOIOTHI)

4.1

4.2

BeiOupares cnoco® mpencTaBieHHs JaHHBIX B COOTBETCTBUU C
MOCTaBIICHHOW 3ajaveii (TaOnuIpl, cXeMbl, TpaduKH, AUATPAMMEI) C
UCTIOIb30BAHUEM  COOTBETCTBYIOIIUX  IPOTPAMMHBIX  CPEICTB

00pabOTKH JaHHBIX

Hcnonp30BaTh 31EKTPOHHBIE TaOMUIBl 11 0OpaOOTKH, aHalu3a u
BU3yaJIM3allUM YHCJIOBBIX JAHHBIX, B TOM UYHCIIE C BbIIEICHUEM
qUarna3oHa TaONWIBI W YHOPSAAOYMBAaHUEM (COPTHUPOBKOI) €ro

3JICMCHTOB

4.3

Co3naBaTh W TPUMEHSATH B JJICKTPOHHBIX TaOMUIAX (OPMYIBI IS
pacuéToB C MCIMOJIB30BAHUEM BCTPOCHHBIX apU(PMETHUECKUX (YHKIIHI
(cymMmmHpoBaHHE W TOACYET 3HAYCHUM, OTBEYAIOUIUX 3aJaHHOMY
YCIIOBUIO, cpeAHee apudmernyeckoe, MOUCK MaKCUMAIbHOTO H
MHHUMAJILHOTO 3HAYEHHUs), a0COTIOTHOM, OTHOCUTEILHOM, CMEIIAHHOU

azpecaluun

4.4

Hcnons30BaTh OJICKTPOHHBIC Ta6J'II/II_U:>I JJIA YHUCJICHHOI'O

MOZACIIMPOBAHUA B MIPOCTHIX 3a/jadax U3 pa3HbIX MPECAMCETHBIX obOnacreit
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon

1.1

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

[{udposas rpaMOTHOCTD

KommnbroTep — yHHBEpCalbHOE BBIYUCIUTEIBLHOE YCTPOMCTBO, padoTarolee Io
nporpaMMe. THIBI KOMIIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHBIC
KOMITBIOTEPHI,  CYMEPKOMIBIOTEPHl.  MoOWIbHBIE  ycTpoicTBa.  TexHuka

0€30I1aCHOCTH U IIpaBujIa pa6OTBI Ha KOMIIBXOTCPC

1.2

1.3

1.4

OcHoBHBIE KOMIIOHEHTHI KOMIIbIOTEpa W WX Ha3HaueHue. [Ipomeccop.
OnepaTuBHasE U JOJTOBPEMEHHash MamsTh. YCTPOWCTBAa BBOJA W BHIBOJA.
CeHCOpHBII BBOJ, TaTYMKH MOOWJIBHBIX YCTPOMCTB, CPEACTBA OMOMETPUUECKOM

ayTeHTU(UKAIIH

HcTtopust pa3BuTUS KOMIIBIOTEPOB M MporpammHoro obecrneueHus. IlokoneHus
KoMIbIOTepoB.  COBpPEMEHHBIE  TEHICHLMM  PA3BUTUA  KOMIIBIOTEPOB.
Cynepxomnsrotepsl. Ilapamiensaele Beruucinenus. IlepcoHalbHbI KOMIIBIOTED.
[Ipoueccop u €ro XapakTepUCTUKH (TakToBash 4acTOTa, pa3psSAHOCTB).
OneparuBHasg naMaATs. JlonroBpeMeHHast maMsTh. Y CTpOKWCTBAa BBOJA M BBIBOJA.
O0bEM XpaHUMBIX JAHHBIX (ONepaTUBHAs MaMATh KOMIIbIOTEPA, KECTKUM TUCK U
TBEPJOTENbHbIM HAKOMUTENb, IMOCTOSIHHAs NaMATh CMapT(oHa) M CKOPOCThH

A0CTyIIa U1 pa3siindHbIX BUAOB HOCHUTEICH

[IporpamMHOe  oOecrieyeHne  KommbloTepa. [IpukimagHoe  mporpaMMHOE
o0ecrieueHue. CucremHoe IIpOrpaMMHOE obecrieyeHue. Cuctembl
nporpamMupoBanus. [IpaBoBasi oxpaHa mporpamMM W JaHHBIX. becruiaTHble u

yCIIOBHO-0OecTIaTHbIE TporpaMMbl. CBOOOIHOE MpOrpaMMHOE o0ecrieueHre

1.5

@aiinbl ¥ nanku (karanoru). Tumsl ¢aiinoB. CpolicTBa (aiinoB. XapakTepHble
pa3mepsl (paiiiIoB pa3NUYHBIX TUIOB (CTpaHUIA TEKCTa, DJCKTPOHHAsS KHHTA,

dororpadus, 3aMMUCh TECHU, BUCOKIIUII, TTOTHOMETPAXKHBINA (DUITBEM)

1.6

1.7

[Tpuniunel noctpoeHust QaitnoBbix cuctem. I[lonHoe wumsa Qaiina (manku,

karajiora). [Tyt k daitny (manke, katanory)

QaitnoBelit MeHemkep. PaboTa ¢ daiinamu u mankamu (Katajgoramu): co3gaHue,

KOIMUPOBAHUEC, TMECPEMCHICHUC, NTCPCUMCHOBAHUEC W YHAJICHUC @aﬁHOB H TIaIIOK

44



(xatanoron). [Touck ¢aiaoB cpeacTBaMu ONeparmoOHHON CUCTEMBI

1.8

ApXI/IBaHI/IH JaHHBbIX. Hcnonn3oBanne [porpaMm-apxXmuBaTopoB

1.9

1.10

KomnbioTepHble BUPYCHI U IpYTHe BPEJOHOCHBIE MporpaMMsbl. [Iporpammsl uis

3aILUTHI OT BUPYCOB

O0beanHenue koMibioTepoB B ceTh. CeTh MHTepHeT. BeO-cTpanuna, BeO-cailT.
Crpykrypa anpecoB BeO-pecypcoB. bpayszep. IloumckoBbie cuctemsbl. [lonck
uH(pOpMaIlMK TIO KIIOYEBBIM CJIOBaM M MO H300pakeHur. [[ocTOBEpHOCTH

uH(popMaluu, noaydeHHon u3z Murepuera

1.11

CoBpeMeHHbIE CEpBUCHI HHTEPHET-KOMMYHHUKAIUI

1.12

CereBoii 3THKET, 6a30BbIe HOPMBI HH()OPMAITMOHHON STHKHU U MpaBa MpH padoTe

B CCTHU I/IHTepHeT. CTpaTerI/II/I 0€e301acHOTO IIOBCACHMUS B I/IHTepHeTe

TeopeTnueckre 0OCHOBbI HHPOPMATHKU

2.1

Wudopmanivs — 01HO U3 OCHOBHBIX MOHATUH cOBpeMeHHOI Hayku. MHpopmarms
KaK CBEJCHUS, MIPEIHA3HAUYCHHBIC JIJISI BOCIPHUATHS YCIIOBEKOM, U MH(OpMAIIHS

KaK JaHHBIC, KOTOPBIC MOT'YT OBITh O6pa60TaHBI aBTOMaTHSHpOBaHHOﬁ CHCTEMOH

2.2

JIMCKpeTHOCTh JaHHBIX. BO3MOXXHOCTH ONUCAHUS HENPEPBIBHBIX OOBEKTOB U
IPOIIECCOB C TIOMOIIBIO JTUCKPETHBIX MaHHBIX. MH(OpMaIMoOHHBIE MPOLECCH —

MpoueCChl, CBA3aHHLIC C XPAaHCHUCM, npeo6pa30BaHHeM nu Hepeﬂaqeﬁ JaHHBIX

2.3

24

2.5

Cumbon. Andasut. MomHocTh andasuta. PaznooOpasue s3bIKOB U ajl(aBUTOB.
EcrectBenHble M (opMalibHbIE S3BIKU. AJ(PABUT TEKCTOB HA PYCCKOM SI3BIKE.
JlBonunbiit andaBut. KonudyecTBO BCEBO3MOXKHBIX CIIOB (KOJOBBIX KOMOWHAIIMN)
¢buKkcUpoBaHHONW JUTMHBI B JBOMYHOM aidasute. I[IpeoOpazoBanue m1000TO
andaputa Kk ABOUYHOMY. KOTMYECTBO pazIHyUHBIX CIOB (PUKCHUPOBAHHOMN JJTMHBI B

andaBuTe ONpeeIEHHON MOIITHOCTH

KoaunpoBanue cMMBOIIOB OJTHOTO andaBUTa C MOMOIIBIO KOJOBBIX CIOB B JPYTOM
andaBuTe, KOJI0Bask TaOIUIIA, TEKOTUPOBAHUE

JBonunslii koxa. IlpencraBieHue IaHHBIX B KOMIIBIOTEPE KakK TEKCTOB B

JABOUYHOM aﬂ(l)aBI/ITe

2.6

2.7

WNndpopmannonssiii 00bEM NaHHBIX. BUT — MUHMMAaNbHas €UHMIIA KOJIMYECTBA
uH(pOopMaluu — TBOMYHBIN pa3psa. baiit, kuinoOaiiT, MerabaiT, rurabaiT
CkopocTh mepenaud JaHHBIX. EJWHUIBI  CKOPOCTH Iepelayd  JaHHBIX.

Hckaxenne I/IH(I)OpMaI_[I/II/I Ipu nepeaadc

2.8

Konuposanue texcroB. PaBHomepHblli kon. HepaBHomepusiii kon. Koxmposka

ASCII. Bocemubutheie komupoBku. Ilonsarme o xomupoBkax UNICODE.
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2.9

2.10

2.11

3.1

3.2

JlekoqupoBaHue  COOOIICHWH C  HMCIOJIb30BAaHUEM  PAaBHOMEPHOTO |

HEepaBHOMEPHOTO Koja. MHpopMannoHHbIH 00BEM TEKCTa

OOmee mnpencraBieHue O LUGPOBOM MPEICTABICHUH AayIUOBH3YyalbHBIX U
IpYTHX HenpepblBHBIX JaHHbIX. Konmmposanme nBera. LlBeToBble MOzenu.
Mopnens RGB. I'my6una xoguposanwust. [Tamurpa

PactpoBoe u BekTOpHOE TmpencTaBieHue wu3o0paxkenui. Ilukcens. Ouenka
UHPOPMALIMOHHOTO  00bEMa  rpauMyeckux  JaHHbIX Ul PacTpOBOIO
M300paKeHUS

KomupoBanue 3Byka. PaspsgHocTs M 4actora auckpetusanuu. KomudecTtso
KaHajuoB 3anucd. OILlEHKa KOJIMYECTBEHHBIX I1apaMETPOB, CBA3aHHBIX C
NPEJCTaBICHUEM M XpaHEHHEM 3BYKOBBIX (DailioB

HNHupopmalinoHHbIE TEXHOJIOTUN

TekcToBble JOKYMEHTBI M UX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHHIa, ab3all, CTPOKa,
CJIOBO, CHUMBOJ)

TekcToBBIE mpoleCCOP — HMHCTPYMEHT CO3/aHusl, pPEJaKTUPOBAaHUSA U

dbopmatupoBanus TekcToB. [IpaBuna Habopa TekcTa

33

34

PenaktupoBanue tekcra. CBoiictBa cumBosioB. Ilpudrt. Tuner mpudTos
(pyOnenble, c 3acedykamu, MoOHoWMpUHHBIE). [lomyxupHoe u KypcuBHOE
HauepTanue. CBoiicTBa ab3aleB: TrpaHUlbl, ab3alHBIA OTCTYH, HHTEpBal,

BbIpaBHUBaHKE. CTUIEBOE (OpMATUPOBAHNE

CrpykrypupoBanue uHGOpMalMu C MOMOIIbIO CHUCKOB W  TaOmuL.

MHOFOYpOBHeBHC CITMCKH. I[063BJ'ICHI/IC Ta6J'II/II_I B TCKCTOBBIC JOKYMCHTBI

3.5

3.6

3.7

3.8

BcraBka u3o0paxkeHMH B TEKCTOBble JOKyMEHThl. OOTekaHue H300pakeHUn
TeKcTOM. BKiItoueHne B TEKCTOBBINA JOKYMEHT IMarpaMM U GopMyi

[Tapamerpsl cTpaHMibl, HyMmepanuss cTpaHul. JloOaBieHne B JOKYMEHT
KOJIOHTUTYJIOB, CCBUIOK

IIpoBepka mpaBonucanus. PaccraHoBka mnepeHOCOB. ['0JI0COBOM BBOJ TEKCTA.
OnTnueckoe pacrozHaBaHue Tekcra. KomnbroTepHselid epeBo. Mcnons3oBanue
cepBucOB ceTu MuTepHeT 1yt 00paboTKH TeKCTa

3HAKOMCTBO €  rpauueckKUMH  pefakTopamMu.  PacTpoBble  pHUCYHKH.

Hcnons3oBanue rpa(bnqecxﬂx IIPUMUTHUBOB

3.9

Onepauuu penakTHpoBaHUs TpadUUECKHX OOBEKTOB, B TOM YHCIE IH(POBBIX
dortorpaduii: mM3MeHeHHWE pa3Mepa, o0pe3ka, MOBOPOT, OTpakeHHEe, padoTa ¢

obnacTsaMu (BLI,Z[CJ'ICHI/IC, KOIMMPOBAHUEC, 3aJIMBKa I_IBGTOM), KOppeKIusa 1IBCTa,
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SAPKOCTH ¥ KOHTPACTHOCTH

Bekrtopnast rpajpuka. CoznaHue BEKTOPHBIX PHUCYHKOB  BCTPOCHHBIMH

3.10 CpelCTBaMU TEKCTOBOTO IMPOLIECCOpa WM JIPYTUX MporpamMm (MPUIOKEHUN).
JloGaBieHre BEKTOPHBIX PUCYHKOB B TOKYMEHTHI
311 [ToaroToBka MynbTUMEIUUHBIX Tpe3eHTanuid. Crnaiin. JloGaBneHue Ha caiin
. TeKcTa U n300pakeHuil. PaboTta ¢ HECKOIBKUMU CllaliaMu
3.12 JloGaBieHue Ha ciaii]] ayJMOBU3YyaJIbHBIX JaHHbIX. AHUMaNMs. ['unepccpliku
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Teopernueckre 0CHOBBI HHHOPMATHKU
Heno3umnmonnsie W MO3UIMOHHBIE CUCTEMBI cuncieHus. Andasut. OCHOBaHHE.
1.1 Pa3Bépuyras gopma 3anucu umcna. [lepeBoa B AecATUYHYIO CHCTEMY 4HCE,
3allUCaHHBIX B JIPYTUX CUCTEMAaX CUUCICHUS
1.2 PumMmckas cucrema cuucineHus
JBomunas cuctema curcienus. [lepeBos nensix urcen B npezaenax ot 0 go 1024
B JIBOMUYHYIO CHCTeMY cuncieHus. BocbMepuuHnas cuctema cuucienus. [lepeBon
13 YuCel M3 BOCBMEPUYHON CHUCTEMBI B JBOMYHYIO M JCCATHYHYIO CHUCTEMBI W
' obparno. IllectHammarepuunas cucrema cuucieHus. IlepeBoxg uymcen wu3
[IECTHAAIATEPUYHON CHUCTEMBI B JIBOMYHYIO, BOCBMEPUYHYIO U JIECATHUYHYIO
CUCTEMBI U 00paTHO
1.4 Apudmerndeckue onepanuu B TIBOUIYHON CUCTEME CUUCIICHUS
Jlormyeckne  BbICKa3blBaHUA.  Jlormdyeckue  3HAYEHUsT  BBICKA3bIBAHUM.
DJIEMEHTapHblE M COCTaBHbIE BBICKa3bIBaHMS. JlOormueckue omnepanuu: «u»
13 (KOHBIOHKIIHS, JIOTUYECKOE YMHOXKEHHUE), «WIN» (IM3BIOHKIUS, JIOTUYECKOE
' CIIOXKEHHE), «He» (Jorudeckoe oTpuianue). [I[puoputer noruueckux omneparui.
OrmpenerieHe WCTUHHOCTH COCTABHOTO  BBICKAQ3bIBAaHUSI TPU  HM3BECTHBIX
3HAYEHUSX UCTUHHOCTU BXOJSIIMX B HETO 3JIEMEHTAPHBIX BHICKA3bIBAHUMN
P Jlornueckue BoipakeHust. [IpaBuiia 3anucu goruueckux Bolpaxenuid. [loctpoenue
' TaOJIUI] ICTUHHOCTH JIOTHYECKUX BBIPAKEHHM
1.7 Jlornueckue 3meMeHThl. 3HAKOMCTBO € JJIOTUYECKMMH OCHOBAMH KOMIIBIOTEPA
2 AJNTOPUTMBI ¥ IPOTPAaMMHPOBAHUE
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2.1

2.2

[Tonstne anroputma. HWcnogHuTenw airopuTMOB. AJTOPUTM Kak IUIaH
YIpaBJICHUA UCIIOJIHUTCIICM
CgoiictBa anroputma. CriocoObl 3arMcH aaropuTMa (CIOBECHBIH, B BUAE OJOK-

CXEMBI, IPOrpaMma)

2.3

24

2.5

2.6

2.7

2.8

AunroputmMuueckue KOHCTpyKIMu. KoHCTpykuusi «cienpoBaHue». JIMHEHHBIN
anroput™M.  OrpaHUYeHHOCTb  JMHEHWHBIX  AJITOPUTMOB:  HEBO3MOXHOCTH
MPElyCMOTPETh 3aBUCUMOCTD IOCIJIEI0BATEILHOCTH BBIMIOIHAEMBIX ACHCTBUNA OT

HUCXOOHBIX JaHHBIX

KOHCprKI_II/ISI «BCTBJICHHUC):. IIOJJHAd MW HCIIOJIHAaA (I)OprI. Brimonnenue u
HEBBITIOJIHCHHUE YCIIOBUSA (I/ICTI/IHHOCTB H JOXXHOCTb BI)ICKaSBIBaHI/IH). HpOCTBIe u

COCTaBHBIC YCIIOBUSA

KOHCTPYKIII/ISI IIOBTOPCHUC). LHUKJIBI C 3aJaHHBIM YHCJIOM HOBTOpeHHﬁ, C

YCJIOBUEM BBIITIOJIHCHU, C nepeMeHHoﬁ OHKIIa

Pazpabotka myis ¢GopMalbHOTO MCHOJHUTENSL alrOPUTMA, IMPUBOJAIIETO K
TpeOyeMoMy pe3yabTaTy INpH KOHKPETHBIX HCXOIHBIX JaHHBIX. Pa3paborka
HCCJIOXKHBIX aJIIOPpUTMOB C HCIHOJB30BAHUCM LHKIOB U BETBJICHUU JJISL
yhpaBieHus: (QOpPMaJbHBIMH HCIOJHHUTEISIMA. BBINOJHEHHE alTOPUTMOB

BPYYHYIO U Ha KoMIIbIoTepe. CHHTaKCHYECKUE U JIOTHIeCKUE OMmMOKU. OTKa3bI
S3pik  mporpammupoBanust  (Python, C++, Java, C#, IlkonbHbIii
Anroputmuueckuii  3pik). CucTeMa NpOrpaMMHUpPOBAHUS: PEJAKTOp TEKCTa
Mporpamm, TPAHCISATOP, OTIIATINK

[lepemennas: Tum, wums, 3HadyeHue. Llenble, BelIeCTBEHHbIE U CHMBOJIHHBIE

MNCPEMCHHBIC

29

OnepaTop NpucBanBaHUs. ApI/Iq)MeTI/I‘ICCKI/IC BBIPAXKCHUA U TOPAHOK HX
BBIYHCIICHUA. Onepam/m C IOCJIBIMHU YHUCIIaMU. TNCIOYUCICHHOC ACJIICHUEC, OCTATOK

OT ACJICHUA. HpOBepKa ACIIMMOCTHU OJHOI'O IEJIOro YMUcCila Ha APYTroe

2.10

BerBnenusi. CocraBHble YCIOBHSI (3allMCh JIOTMYECKUX BBIPAXKEHMH Ha
U3y4aeMOoM s3bIKe NporpaMmupoBaHus). HaxoxieHne MUHUMyMa 1 MakCHUMyMa
U3 JIBYX, TpEX U 4eThIpEX uucel. PeleHne KBaJpaTHOrO ypaBHEHHUS, HUMEIOIIETO

BCIICCTBCHHBIC KOPHU

2.11

2.12

I[I/IaJ'IOl"OBa}I OTJIalKa MporpaMMm: MOomaroBO€ BBIITOJHCHHUEC, ITIPOCMOTP 3HAYCHUI

BCJIMYHH, OTJ'IaJIO‘-IHI)II\/'I BBIBO/, BI)I60p TOYKH OCTaHOBa

[uxn ¢ ycmoBueM. Anroput™ EBKIMa 1u1st HAaXO0XKIEHUS HAMOOJIBIIIETO 001IIero

ACIIUTECIIA ABYX HATYPAJIbHBIX YUCCII. Pa30uenue 3amnucu HaTypaJbHOT'O YUCJia B
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2.13

MO3UIIMOHHONM CHCTEME€ C OCHOBaHMEM, MEHBIIMM WM paBHbIM 10, Ha
OTJeNnbHbIC IH(PBI
ukn ¢ mepemMeHHON. AJITOPUTMBI TPOBEPKH JIETUMOCTH OJTHOTO IIEJIOr0 YUCiIa

HAa JIpyroe, IpOBEPKU HATYPaJIbHOTO YKCia Ha IPOCTOTY

2.14

O6paboTka CUMBONBHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIE) IEpPEMEHHEIE.
[MocumBonpHas 00paboTka cTpok. [loacu€T 4acTOThl MOSBICHHUS CHMBOJA B

cTpoke. BectpoeHnnble hyHKIMM 1711 00pabOTKH CTPOK

2.15

9 KIIACC

Kox

OHpC,I[eJ'IeHI/IC BO3MOJKHBIX PE€3YJIbTAaTOB pa6OTBI ajiropgurMa I1pu 3adHHOM
MHOXCCTBC BXOJHBIX HAaHHBIX, OIIPCACICHUC BO3MOXKHBIX BXOAHBIX JaHHBIX,

MPUBOISAIINX K JAHHOMY PE3YJIbTaTy

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

[{udpoBast rpaMOTHOCTH

1.1

1.2

['moGanpnas cetb WutepHer. IP-ampeca y3noB. CereBoe XpaHEHHE aHHBIX.
MeTop! MHIUBUAYAILHOTO U KOJUICKTHBHOTO pa3MeIIeHUs] HOBOW MH(OpMAIIHH B
Wutepnere. bonbiie panHple (MHTEPHET-AAaHHBIE, B YAaCTHOCTH JIaHHBIC

COLIMAJIbHBIX CETEH)

[Tonarue 06 wHpOpMaMOHHON O€30MacHOCTU. YTPO3bl HHGOPMAITMOHHON
0e30MmacHOCTH TIpHU padoTe B II0OATBEHOM CETH U METOMBI MPOTUBOACHCTBUS M.
[IpaBuna 6e3omacHoOi ayTeHTHU(UKAIMK. 3alIUTa JAYHON MHPOpPMAIUA B CETH
WNurepner. be3omacHble  cTpareruu  mNoBedeHUs B ceTu  VIHTepHer.
[IpenynpexxaeHue BOBIEUYEHUS B JECTPYKTUBHBIE U KPUMHHAIBHBIE (POPMBI

CeTeBOI akKTUBHOCTHU (KMOepOYUIMHT, GUILUHT U IpyTrue GopMbl)

1.3

Bunsl nestensHoctn B MHTepHETE. MHTEpHET-CEPBUCHI: KOMMYHUKALIMOHHBIE
CepBUCHI (1MOUTOBAsA Cilyk0a, BUIEO-KOH(EPEHL-CBSI3b U APYTrHE), CIIPABOYHBIC
CIyKObl (KapTbl, paclucaHusi W JpYrue), MOHCKOBBIE CIYXKObI, CIIyKObI
OOHOBJICHHSI TPOTPAMMHOI0 o0ecriedeHuss M Jpyrue ciayxobl. CepBHUCHI
rocyiapcTBeHHbIx  yciyr. OOmaynble XpaHwiumia JgaHHbiX. CpencrBa
COBMECTHOM  pa3paboTKu JOKyMeHTOB (oHmaiH-o¢ucel). IIporpammuoe
olOecrieueHre Kak BeO-CepBHC: OHJIAHHOBBIE TEKCTOBblE M TIpaduyeckue

pEeaKTOpHl, CPeibl pa3pabOTKU MPOrpaMM

Teopernueckue OCHOBBI HH()OPMATHKH
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2.1

Mopenb. 3amaum, pemaeMple ¢ TOMOIIBI0 MojaenupoBaHus. Kriaccudukarmm
mojneneii. MarepuanbHble  (HaTypHblE) W HH()OPMAIMOHHBIE  MOJEIH.
HemnpeppiBHBIE W AWCKpeTHBIE Mojenu. MmMuranmoHHble Monenu. Hrpossie
monenu. OIeHKa COOTBETCTBUS MOJEIH MOJCIHPYEMOMY OOBEKTY U IEJSIM

MOACIIUPOBAHUA

22

Tabnuynbie MOACIIH. Ta6JII/II_[a KakK IMpEACTABJICHUE OTHOICHUSA

2.3

24

2.5

ba3el nmannpix. OTOOp B TabNMIE CTPOK, YAOBIETBOPSIONIUX 3aJaHHOMY

YCIIOBUIO

I'pad. Bepmumna, pebpo, myts. OpHEHTHPOBAHHBIE W HEOPUCHTHPOBAHHBIC
rpadnl. Jlnmuna (Bec) pebpa. Becomas martpuma rpada. [InwHa myTH MEXIy
BepmmHamMu rpada. [Touck ontumansHOro TyTH B rpade. HavanpHas BepminHa
(MCTOYHHK) W KOHEYHas BepHIMHA (CTOK) B OPHUEHTUPOBAHHOM Tpade.

Brrurcnenue KomdecTBa IMyTe B HAITPABICHHOM allMKIMYECKOM rpade
Hepeso. Kopenb, BepimHa (y3en), JIucT, pedpo (ayra) aepea. Breicota aepeBa.
[ognepeBo. Ilpumepsr wucmons3oBaHusi jaepeBbeB. llepebop BapwaHTOB C

IIOMOIIIBIO ACPCBa

2.6

2.7

[TonsiTue MareMaTM4ecKOM MOZENW. 3ajadyd, pelIaeMble C  IIOMOUIbIO
MaTeMaTH4eCKOro (KOMIIBIOTEPHOTO) MOJEIINPOBAHUS. Otnuuue
MaTeMaTHYeCKOM MoJeiIM OT HaTypHOH MOJEId M OT  CIOBECHOTO

(JIuTepaTypHOTO) ONMKUCAHUS OOBEKTA

OTarel KOMIIBIOTCPHOT'O MOJCIMPOBAHHA: IIOCTAHOBKA 3ada4du, IMOCTPOCHUC
MaTeMaTH4eCKon MOACIIHN, nporpaMmMHas peaim3anus, TCCTUPOBAHMUC,
MMPOBCACHUEC KOMIBIOTECPHOI'O OSKCICPUMCHTA, AaHaJIM3 ¢C€ro pe3yjbTaToB,

YTOUYHCHUC MOACIIN

AJNTOpUTMBI M TPOrpaMMHUPOBAHUE

3.1

Pa3buenue 3aga4d Ha IIoA3aJadvH. CocraBneHue AJITOPUTMOB U IIpOorpamMm C
HUCIIOJIB30BaHHUEM BGTBJ’ICHHﬁ, OUKJIOB W BCIIOMOTraTCJIbHBIX aJITOPHUTMOB JJIA

yrpaBJICHUA UCIIOJIHUTEICM WU APYTUMHA UCTTOJHUTCIISIMU

32

Tabnuunble BenuuuHbl (MaccuBbl). OnHomepHble MaccuBbl. CocTaBiieHHE U
OTNaJIKa TPOrpaMM, pPEATU3YIOMIMX THUIOBBIE ANTOPUTMBI  O0OpPaOOTKHU
OJTHOMEPHBIX YHCIIOBBIX MACCHBOB, Ha OJHOM M3 SI3BIKOB MPOTPAMMHPOBAHUS
(Python, C++, Ilackanb, Java, C#, llxonbHblii AnropurmMudeckuil S3bIK):
3arMOJTHEHNUE YHCIIOBOTO MAaCCHBa CIyYalHBIMA YHUCJIAMH, B COOTBETCTBHH C

(I)OpMYJ'IOfI NN HYTéM BBOJa 4YUCCJI, HAXOXJACHUC CYMMBbI 3JICMCHTOB MAaCCHUBA,
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JMHEHHBIN TOUCK 33JaHHOTO 3HAYEHHs B MacCHUBE, MOACUYET 3JIEMEHTOB MaCcCUBa,
YAOBJIETBOPSIIOIIMX ~ 3a/IaHHOMY  YCIIOBHIO, HAaXOXJICHHE MHUHUMAJIbHOTO

(MakcHUMalbHOTO0) 371eMeHTa MaccuBa. COpTUPOBKA MaccuBa

33

O6pa60TKa IIOTOKa JAaHHBIX: BBIYUCICHHUEC KOJIHMYECTBA, CYMMBI, CPEAHETO
apI/I(l)MeTI/I‘-IeCKOFO, MHUHHMAQJIBHOI'O W MAaKCHUMAaJIbHOI'O 3HA4YCHHA OJIICMCHTOB

IMOCJICA0OBATCIIBHOCTHU, YAOBJICTBOPAIOIIUX 3aJaHHOMY YCIIOBHIO

3.4

4.1

4.2

VYmpasnenue. Curnan. O0parHast cBs3b. [lonmydeHne CUTHAJIOB OT HHU(POBBIX
JAaTYUKOB (KacaHMs, pacCTOSIHMs, CBeTa, 3Byka M JApyroro). Ilpumepst
UCIIONIb30BAaHUsl IPHUHIMIA OOpaTHOM CBS3M B CHUCTEMax yIpaBJICHHS
TEXHUYECKUMHU YCTPOWCTBAMH, B TOM 4YHCIEe B poOoToTexHHKe. lIpumepsr
POOOTU3MPOBAHHBIX CUCTEM (CHCTEMA YIPAaBIECHUS JBUKEHHEM B TPAHCIIOPTHOMN
CUCTEME, CBapoyHas JIMHHUS aBTO3aBOJA, ABTOMAaTU3UPOBAHHOE YIpPaBICHUE
OTOIUICHHEM JIOMa, AaBTOHOMHAs CHCTE€Ma YIPaBJICHUS TPAHCIOPTHHIM

CPEICTBOM U JPYTHE CUCTEMBI)
HNudopmaninoHHbie TEXHOIOTUU

[TonsiTre 00 PNMEKTPOHHBIX TaOuuIax. THIBI JaHHBIX B SYEHKaX IICKTPOHHON
tabmunpl. PenaktupoBanue u popmatupoBanue tabmul. BerpoeHnsie GyHKIuH
JUIsl TIOMCKa MaKCMMyMa, MHHHMYyMa, CYMMBI U CPEIHEro apu(MEeTH4ecKoro.
CopTupoBKa MJaHHBIX B BBIICJICHHOM 1uama3oHe. [locTpoeHue muarpamMm
(rucrorpamMma, KpyroBas JuarpaMma, TOde€dHas auarpamma). BpiObop Tuma

AuarpaMMbl

[IpeobpazoBanue dopmyn npu konupoBaHuu. OTHOCUTEIBHAS, a0COJMIOTHAS U

CMCHIaHHAasg aapecaluns

4.3

VYcoBHBIE BBIUMCICHHS B 3JEKTPOHHBIX Ta0nuiax. CyMMUpOBaHUE U MOACUET
3HAYCHHH, OTBEYAIONINX 3aJaHHOMY ycloBUIO. OOpaboTka OOJBIIUX HAOOPOB

JaHHBIX. YncIeHHOoe MOZICIINPOBAHUC B DJICKTPOHHBIX Ta6J'II/II_[aX

4.4

Ponp nMH(pOpMALMOHHBIX TEXHOJOTWH B Pa3BUTUM SKOHOMHUKH MHUPA, CTPaHBI,
pernoHa. OTkpbIThie oOpa3oBaTenbHble pecypchl. Ilpodeccun, cBsizaHHBIE C
uHpopMaTUKON W  HMH(GOPMAIIMOHHBIMH  TEXHOJOTHSMM:  BeO-au3aiiHep,
IPOrPaMMUCT,  pa3pabOTYMK  MOOWJIBHBIX  NPWIOXKEHUH, TECTUPOBIIUK,
ApPXUTEKTOp TMPOrPaMMHOI0 OOECIeYeHMs, CHEIHAIUCT 0 aHATU3y JaHHBIX,

CHUCTEMHBIN aJIMUHUCTPATOP
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IPOBEPSIEMBIE HA OI'D 110 TH®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSA

Kon
NpoBePsIeMOro
TpeOOBaHUS

1

1.1

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOr0 ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

3HaTh (IOHUMATD)

BnajgeHne OCHOBHBIMH  TMOHSATHSAMHU: HH(pOpMAIMs, Iepenaya,
XpaHeHHe U 00paboTka MHPOPMAIIMH, AITOPUTM, MOJIENb, ITU(POBOI
NPOAYKT ¥ WX WCIONB30BAHUE IS pEHICHHUS YYCOHBIX H

MMPAaKTUYCCKUX 3aqaq

1.2

Bnagenue mOHSITUSAMU: BbICKA3bIBAHUC, JIOTHYCCKas  OIliCpalu:d,

JIOTUYCCKOC BBIPAXKCHUC

YmeTh

2.1

2.2

2.3

24

2.5

YMeHue OIICPHUPOBATL CAUMHUIAMHU HN3MCPCHUA I/IH(1)OpMaI_II/IOHHOFO

00BEMA U CKOPOCTHU NEpeaun JaHHBIX

YMeHne 3anuchiBaTh M CpaBHHBATh Ieibie yucia oT 0 mo 1024 B
Pa3IMYHBIX MO3UIIMOHHBIX CHUCTEMaX CUHMCICHHUS C OCHOBaHUSAMHU 2, 8,

16, BBINOJNHATH apU(PMETHUECKHUE OTIEpALIUU HaJl HUMHU

YMeHue KoaupoBaTh M JEKOJWPOBATH COOOILIEHUS MO 3aJaHHBIM
IpaBWjlaM; IOHUMAaHWE OCHOBHBIX IPUHLUIIOB  KOJWPOBAHHUS
MH(pOpMaLUU Pa3INYHON IPUPOJIbI: TEKCTOBOM, rpaduueckoil, aynno
YMeHue 3anuchbiBaTh JIOTUYECKUE BBIPAKEHUS C MCIOJIb30BAHUEM
JU3BIOHKINY, KOHBIOHKIMU M OTPULIAHUS, ONPENENIATh UCTUHHOCTH
JIOTUYECKUX BBIPAKCHUH, €CIM HW3BECTHbl 3HAUYEHUS HMCTUHHOCTH
BXOJILIMX B HEr0 MEPEMEHHBIX, CTPOUTH TAOIMIIBI UICTUHHOCTH IS
JIOTUYECKUX BBIPAKEHUH; 3alUCBIBATH JIOTMYECKHE BBIPAKEHUS Ha

M3y4aeMOM SI3bIKE IPOTPAMMHUPOBAHUS

YMeHue cocTaBisTh, BBIIOJIHATH BPYYHYIO U Ha KOMIIBIOTEpE
HECJIO)KHBIE  QTOPUTMBl  JJI1  YHNPaBICHUS  HUCIOJIHUTEISIMU
(Uepenamka, YepTéxHUK U JApyrue); co3zgaBaTh U OTJIaKHUBATh
IIPOrpaMMBbl Ha OJTHOM M3 SI3bIKOB IporpammupoBanus (Python, C++,

[Tackanp, Java, C#, IlxonpHBI AJTOpUTMHUYECKUN  SI3BIK),
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pean3yIonIie HECI0KHbIE aITOPUTMbI 0OPaOOTKH YMCIIOBBIX JaHHBIX
C WCIIOJIb30BAaHHUEM IIMKJIOB W BETBJICHUI; YMEHHUE Pa30HWBaTh 3a71a4u
Ha MOA33aJa4uu, UCII0JIb30BaTh KOHCTAHTHI, IEPEMEHHbIE U BBIPAKECHUS
pa3IMYHBIX  TUIOB  (YUCIIOBBIX,  JIOTHUYECKUX, CHMBOJIbHBIX);
AHAIM3UPOBATh TPEAJIOKEHHBIN  alrOpUTM, OIpeneisaTh, KaKue
pe3ynbTaThl BO3MOXHBI TPU 33aIaHHOM MHOXECTBE HCXOJHBIX

3HAa4YCHUH

2.6

YMeHue 3anucarb Ha M3y4yaeMOM  SI3bIKE IPOrPaMMHPOBAHUS
AITOPUTMBI IIPOBEPKU JAEIUMOCTH OJHOTO LIEJIOr0 YMCia Ha JAPYroe,
MPOBEPKU HATYpPaJbHOTO 4YHCIAa Ha MPOCTOTY, BblaeneHUs uudp us3
HAaTypaJbHOTO YHCJIa, TOUCK MaKCHMyMOB, MHHHUMYMOB, CYMMBbI

YHUCI0BOM oCJIICAOBATCIBbHOCTH

2.7

Briajenne yMeHHEM OPHUEHTHPOBATHCS B MEPAPXHUCCKON CTPYKType
GaitnoBoii cuctemsl, padboTaTh ¢ QailyIoBO CHCTEMOH MePCOHATBHOTO
KOMITBIOTEpA C HCIOJb30BaHHEM rpaduueckoro wuHTepdeiica, a
HMCHHO: CO34aBaTb, KOIHUPOBATb, IMNCPEMCIIATH, NCPECHMCHOBBLIBATD,

YAAIATh U apXHUBUPOBATH (I)aﬁHLI H KaTaJloru

2.8

BJ'IaI[eHI/Ie YMCHUSIMHU U HABBIKAMHW UCIIOJIB30BAHUS HH(bOpMaHHOHHBIX
N KOMMYHHKAIIMOHHBIX TEXHOJIOT Uit AJid  TIOUCKA, XPaHCHUA,

06pa60TKI/I " nnepeaaviu U aHajin3a pas3JIMYHbIX BUJOB I/IH(I)OpMaI_[I/II/I

29

YMeHue BbIOMpaTh CIIOCOO MpeICTaBICHHs JaHHBIX B COOTBETCTBUH C
MOCTaBJIEHHON 3ajaueil (Tabmuipbl, cXeMbl, rpaduKH, JUarpaMmbl) C
UCTIONIB30BAHUEM  COOTBETCTBYIOUIMX  IMPOTPAMMHBIX  CPEJICTB

00paboOTKH JaHHBIX

2.10

VYMmeHnue ¢opmanuzoBaTb U CTPYKTYpUpOBaTh  HMH(OpMAIHIO,
UCTIONB3Ysl AJIEKTPOHHBIC TaOMUIBI Il 0OpaOOTKU, aHaIW3a |
BU3YyaJIM3allUi YHUCJIOBBIX JaHHBIX, B TOM 4YHUCIE C BBIJCICHUEM
quana3zoHa TaOIMLbl U YNOPSJA0YMBaHUEM (COPTUPOBKOM) €ro
HIIEMEHTOB; YMEHHUE MPUMEHSTh B JEKTPOHHBIX TaOnHIax (opMyIibl
JUIsT  pacy€ToB €  HCIOJBb30BAaHWEM  BCTPOEHHBIX  (YHKIUH,
a0COIIOTHOM, OTHOCUTENBHOM, CMEIIAHHOW aJipecaliiy; UCII0JIb30BaTh
AIIEKTPOHHBIE TAOJMUIIBI JJIS YUCIEHHOTO MOJIEIHPOBAHUS B MPOCTHIX

3aavax U3 pasHbIX MIPECAMCTHBIX obOmacrei

53



INIEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBIX HA OI'D
ITO TH®OPMATUKE

Kox

#H##Par###1.1

IIpoBepsieMblii 31eMeHT cOAepPKAHUSA

Hudposas rpaMOTHOCTH

@aiinel 1 manku (katasmoru). [IpuHIMIBI TOCTpoeHUs (anIoBBIX
cuctem. [lomHoe ums (aiina (manku). [Tyte k daiiny (manke). Pabota c
¢daiinaMu W KaTaJoraMd CpPEICTBAMHU  OINEPALMOHHOW CHUCTEMBbI:
CO3/1aHHE, KOIIMPOBAHUE, [IEPEMELLIEHUE, IEPEUMEHOBAHUE U YAAJICHUE
(daiimoB n manok (karajmoroB). Tumbl aiinoB. CBoiicTBa (haityios.
@aiinoBerii MeHemxep. [lowck (aiaoB cpeacTBaMu ONEPaIMOHHON

CHCTCMbI

1.2

O6benunenne koMmneioTepoB B ceTh. CeTh MHTepHeT. Beb-cTpanuna,
BeO-caiit. CTpykTypa anpecoB BebO-pecypcoB. bpaysep. Ilouckoswie
cuctembl. [louck wuHboOpManmuu 0O KIOYEBBIM CJIOBaM M IO
n3o0paxkeHuto. JloCTOBEpHOCTh MH(OpPMALMHM, MOJYYCHHOW U3

Nurepuera. [P-agpeca y3noB. CereBoe XxpaHeHHE JaHHBIX

Teopernueckrue 0CHOBbI HUHPOPMATUKHU

2.1

JIUCKpPETHOCTh TaHHBIX. BO3MOXHOCTH ONUCAaHUS HENPEPHIBHBIX
00BEKTOB U MPOIIECCOB C MOMOIIBIO TUCKPETHBIX JTaHHBIX.

CumBon. Andasur. MomHocTs andaButa. J[BoMuHBIA andaBuT.
KonnuectBO ~ BCEBO3MOXHBIX ~ CIIOB  (KOJOBBIX  KOMOWHAI[MN)
¢ukcupoBaHHON UIMHBI B JABOMYHOM aidasure. I[IpeobpaszoBanue
moboro andaBuTa K JABOMYHOMY. KoiMuUecTBO pa3iauyHBIX CIIOB
(buKcupoBaHHOH JUTHHBI B ajihaBUTE ONpeAeIEHHON MOIIIHOCTH.
KoaupoBanue cuMB0JIOB 01HOTO aji¢aBUTa C MOMOUIbIO KOJIOBBIX CJIOB
B Ipyrom andasuTte, KogoBas Tabauua, AekoaupoBanue. Koauposanue
TekcToB. PaBHOMepHBI Ko7 HepaBHOMepHBI ko1. Konuposka ASCII.
Bocemubutabie konupoBku. Ilonarue o xomupoBkax UNICODE.
JlexonupoBaHue COOOIIEHUH C HCIOIb30BAaHUEM PaBHOMEPHOTO U

HepaBHOMEpHOTro koja. MHpopMaloHHbIi 00bEM TeKkcTa

22

Nudopmanmonnbiii 00bEM naHHBIX. BUT — MUHMMallbHAs €IWHUIIA
KoJr4ecTBa MH(pOpMaMKu — ABOWYHBINA pa3psa. EnuHUIBl u3MepeHus

nHpOpManMOHHOTO 00bEéMa MaHHbIX. but, OaifT, kKmI006alT, Meradaur,

54



23

24

rurabaiit. CKOpocTh niepeiayu JaHHbIX. EMUHUIBI CKOPOCTH TIepeaadn

JaHHBIX

KomupoBanue nera. LlBeroBsie mozenu. Monens RGB. I'myOuna
konupoBanus. [lamutpa.

PactpoBoe u BEKTOpHOE TpeACTaBIeHHE W300pakeHUi. [lukcenb.
Onenka wuHopManuoHHOrO 00bEMa TrpaduuecKux JaHHBIX IS

pacTpoBOro u300paxeHus

KonupoBanue 3Byka. PaspsgHocts M dacrora 3anucu. Kommdectso
KAHAJIOB 3aIMCH.
OLIGHKa KOJIMYCCTBCHHBIX MAPaMCTPOB, CBA3AHHBIX C IMPCACTABICHUCM

U XpaHEHHEM 3BYKOBBIX (paiioB

2.5

Heno3unuonHble U TMO3UIMOHHBIE CUCTEMBl CUYUCIEHUA. AnaBuUT.
OcHoBanme. Paspépuyras ¢opma 3ammcu uwmcna. IlepeBon B
NECSITUUHYIO CHUCTEMYy 4HCell, 3alHCaHHbIX B JPYTrUX CHUCTeMax
CUMCIICHUSI.

PumMmckas cuctema cuucieHus

2.6

2.7

2.8

JIBonuHas cucrteMa cuuciieHus. [lepeBo uenpix 4yucen B npeaenax ot
0 nmo 1024 B nBOMYHYIO cUCTEMY cuMciieHUus. BocbmepuuHas cuctema
cunciienus. [lepeBo uncen u3 BOCbMEPUYHON CUCTEMBI B JBOMYHYIO U
JecsITHUHYI cucteMbl u oOpatHo. lllecTHaamarepuuHas cucrema
cunciienus. IlepeBox wymcen U3 MIECTHAANATEPUYHOM CHUCTEMBI B
JBOMYHYIO, BOCBMEPUYHYIO M JECATUYHYIO CHCTEMbI U 0OpaTHO.

Apudmerrueckue onepanuyu B IBOMYHON CUCTEME CUUCIICHUS

Jlornueckue BbICKa3bIBaHUA. Jlormyeckne 3HAUYEHHUS BBICKA3bIBAHMM.
DNeMeHTapHble U COCTAaBHBIE BBICKA3bIBaHUs. Jlormueckue omnepanuu:
«» (KOHBIOHKIUS, JIOTUYECKOE YMHOMKEHHUE), «WIN» (IAU3bIOHKIUSA,
JIOTUYECKOE CIOXKEHHE), «He» (Jlormueckoe oTpuiianue). [Ipuopurer
Joruueckux omepanuid. OmnpeneneHue HWCTUHHOCTH  COCTAaBHOTO
BBICKA3bIBAHUSI, €CJIM M3BECTHHI 3HAYEHHUS WMCTUHHOCTH BXOJSIIUX B
HETO0 DJJIEMEHTApHBIX BbICKa3bIBaHWU. Jlormdeckue BBIpAKEHUSI.
[IpaBuna 3amucu JOTHYECKHX BhIpakeHuid. I[locTpoeHue TabmuIl

UCTHUHHOCTH JIOTUYECCKHX BI)Ipa)KeHI/Iﬁ

Jlormdyeckne »SIEMEHTBH. 3HAKOMCTBO C JIOTHYECKHUMHU OCHOBaMH

KOMIIBKOTCPaA

2.9

HerepLIBHLIC U  JOUCKPCTHBIC MOACIIN. MMuTaliuoHHBIE MOCIH.
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2.10

2.11

Urpossie momenu. OleHKa aJeKBAaTHOCTH MOJCIH MOJACIUPYEMOMY

00BEKTY U LEJSIM MOJCIUPOBAHUS

Tabnuunsie Mogenu. Tabnuua kKak mpeacTaBieHue OoTHOIIEHHUS. bas3bl
naHHpIX. OTOOp B TabuuLe CTPOK, YIOBIETBOPSIOIIMX 33JaHHOMY

YCIIOBUIO

I'pad. BepunHa, peodpo, IIyTh. OpueHTHpOBaHHbIE 51
HeopueHTUpoBaHHbIe rpadbl. JymHa (Bec) pedpa. BecoBas marpuia
rpada. JInuHa myTy Mexay BepmuHamu rpada. [Touck ontuMaibHOTO
nytu B rpade. HayanpHas BepiinHa (MCTOUYHUK) M KOHEYHAsl BEpIIMHA
(cTox) B opueHTHpOBaHHOM Tpade. Brruncienne konmvecTBa myTei B

HallpaBJICHHOM alTUKJIMYCCKOM rpa(be

2.12

Hepeso. Kopenb, BepiunHa (y3ein), muct, pedpo (ayra) nepesa. Beicota
nepeBa. [lognepeBo. Ilpumeps ucnonb3oBaHusi nepeBbeB. [lepebop

BaprUaHTOB C IIOMOIIIBIO ACPCBA

3.1

AJNTrOpUTMBI M IPOIPaMMHUPOBAHKE

CpoiictBa anropurMa. CrnocoObl 3amucu ajaropuTrMa (CIOBECHBIN, B
BHJI€ OJIOK-CXEMBI, IPOrpaMma).

CocraBieHre aropuTMOB U TIPOTPAMM C UCTIOIB30BAHUEM BETBIICHHIA,
LUMKIOB W  BCIOMOTAaTENbHBIX  AJITOPUTMOB Ui  YIpPaBJICHUA
ucnionautenem (Pobor, UYepenamka, UYepté&xHuk wu japyrue).

Brinmonnenue AJITOPUTMOB BPYUYHYIO U Ha KOMIIBIOTEPC

32

S3pik  mporpammupoBanus (Python, C++, Ilackans, Java, C#,
konpHBIN ANTOPUTMUYECKUH S3BIK).

Cucrema  mporpaMMHUpPOBaHHSA:  pPENAKTOpP  TEKCTa  IPOrpamw,
TPAHCIIATOP, OTJIATUUK.

Ilepemennasa: tun, wums, 3HadyeHue. llenble, BeleCTBEHHBIE U
CHUMBOJIbHBIE ITIEPEMEHHBIE.

Omneparop npucBauBaHus. Apu(MeTHUECKUE BBIPAKEHUS U MOPSI0K
ux BbluMciaeHus. Onepaluy C UENbIMH YHUCIAMU: IIEJIOUUCIICHHOE
NeJIeHne, OCTaToK oT aeneHus. Bersnenus. CocTaBHBIE YyCIIOBUS
(3amuch  JIOTMYECKMX  BBIPAKEHUH  HA  HM3Y4aeMOM  SI3bIKE
nporpamMmupoBanus). Haxoxaenne MUHUMyMa

U MaKCUMyMa M3 JBYX, TPEX M YEThIpEX umcel. Pemenune kBagpaTHoro
YPaBHEHHUs, UMEIOLIETO BEIECTBEHHblE KOpHHU. Lluki ¢ yciaoBuem.

Anroput™m EBKkinaa 11t HaX0XKIeHUST HAHOOIBIIET0 00IIero AeTUTeNs
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JBYX HATypalbHBIX unces. Pa3OueHne 3amucu HaTypajabHOTO YHCIIa B
MO3UIIMOHHON CHUCTEME C OCHOBAaHHWEM, MEHBIIMM WIH paBHbIM 10, Ha
otnenbHble MUGPHL. LUKT ¢ mepeMeHHOH. ANTOpPUTMBI TPOBEPKH
JETMMOCTH OJIHOTO IIEJIOr0 YKCIIa Ha JPYroe, MPOBEPKH HATYPaTbHOTO

Yuciia Ha IIpOCTOTY

33

34

3.5

3.6

4.1

O6paboTka CHUMBOJIBHBIX JaHHBIX. CHMBOJIBHBIE  (CTPOKOBBIC)
nepemennble. [locumBobHAsE 00paboTka cTpok. [lofacuér vacToTsl
MOSIBIICHHSI CUMBOJIA B CTpOKe. BeTpoeHHble pyHKIMU 17151 00paboTKH
CTPOK

Omnpenenenre BO3MOXHBIX pE3yJabTaTOB pabOThl AITOPHUTMA MpU
JTAHHOM MHOJKECTBE BXOJHBIX JAHHBIX, OMNPEICICHHE BO3MOMXHBIX

BXOJAHBIX JAaHHBIX, IPUBOJAIINX K JAHHOMY PC3YyJIbTAaTy

Tabmuunble  BenmuuuHbl  (MaccuBbl).  OJIHOMEpPHBIE  MACCHUBBHI.
CocraBneHue U OTIaAKa NPOrpamMM, peaju3ylollUX THUIIOBbIE
QITOPUTMBI 00PaOOTKM OJHOMEPHBIX YMCIIOBBIX MAacCHBOB, Ha OJHOM
u3 s3bIk0B mporpammupoBanus (Python, C++, Ilackanb, Java, CH#,
konpHBIH ~ ANropuTMUYECKHM  SI3bIK): 3alOJHEHHE YHUCIOBOTO
MaccuBa CIY4YalHBIMU YHCJIAMH, B COOTBETCTBUU C (HOpMYIION HIn
nyTéM BBOJA YHCEN, HAXO0XKJIEHUE CYMMbl D3JIEMEHTOB MAacCCHBA,
JIMHEWHBIN MTOUCK 33JaHHOTO 3HAYEHUsI B MACCUBE, MOJACYET SJIEMEHTOB
MaccuBa, YJOBJIETBOPSIOIIMX 3a/JlaHHOMY YCIIOBUIO, HaXOXJIECHUE
MUHUMAJIBHOTO (MaKCHUMAallbHOTO) 3JeMeHTa MaccuBa. CopTHpOBKa
MaccuBa. OOpa0OoTKa TMOTOKAa JaHHBIX: BBIYHCICHHUE KOJIMYECTBA,
CYMMBI, CpEeIHero apudmMeTuyecKoro, MHUHHUMAJIBHOTO u
MaKCUMaJbHOTO  3HAUEHHUs  DJIEMEHTOB  IOCJIEJ0OBATEIbHOCTH,

YIOBJIETBOPSIOLIUX 3a/laHHOMY YCJIOBHIO

Vupasnenue. Curnan. OOpatHast cBsizb. [lonydeHue cuUTHAIOB OT
M(POBBIX JATYUKOB (HAIPUMEp, KaCaHUs, PACCTOSHUS, CBETa, 3BYKA).
[Ipumepsl HcroNb30BaHUS MPUHLIMIA OOpPaTHOM CBSI3M B CUCTEMax
yIpaBICHUS TEXHUYECKUMHU YCTPOWCTBAMHU C MOMOIIBIO JATYHUKOB, B

TOM YHCJIe B POOOTOTEXHUKE
NudopmaninoHHbIe TEXHOIOTHH

TexkcToBble JOKYMEHTHI UM HUX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHHMIIA,
a03a11, CTpoka, CJIOBO, CHMBOJI).

TekcTOBBIM MPOLECCOP — MHCTPYMEHT CO3/IaHMsI, PEIAKTUPOBAHMS WU
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dbopmatupoBanus TekctoB. [IpaBuna Habopa Tekcta. PegaktupoBanue
tekcra. CoiictBa cumBoiioB. [lpudt. Tunsl mpudToB (pydieHbIe, ¢
3aceykaMu, MOHOIIMpUHHBIE). [TonykupHOE U KypCHBHOE HauepTaHHE.
CpoiictBa a03ameB: TpaHHIb], a03alHBIA  OTCTYIN, WHTEpBA,
BbIpaBHUBaHMe. [lapameTpsl cTpanunel. CtriieBoe (hopMaTupOBaHUE.
CrpykTypupoBanue HH(OPMAIMM C IOMOIIBIO CIMCKOB M TaOJIMII.
MmuoroypoBHeBble crnucku. JloOaBneHue Tabmuil B  TEKCTOBBIE
JOKyMEHThl. BcraBka u300pakeHMI B TEKCTOBBIE JOKYMEHTHI.
OOtexkanne wn300paKeHUH TEKCTOM. BkitoueHHe B TEKCTOBBIN
JTOKYMEHT Juarpamm, (Gopmyi, HyMepaluud CTPaHUI], KOJOHTHTYJIOB,

CCBUIOK U APYI'UX 3JICMCHTOB

4.2

4.3

PactpoBbie pucynku. Mcnonb3oBanue rpaduuecKux MPUMUATHBOB.

Onepanuu penakTUpoBaHusi rpaguuecKkux OOBEKTOB, B TOM YHCIIC
nudpoBeXx doTorpaduii: HM3MEHEHHWE pa3Mmepa, 0O0pe3Ka, IOBOPOT,
oTpakeHHe, pabora ¢ obnacTsMu (BbIICICHHE, KOMTUPOBAaHUE, 3JIMBKA
I[BETOM), KOPPEKIUs IIBETa, SIPKOCTH W KOHTPACTHOCTU. BekTopHas
rpaduka. Co3JaHre BEKTOPHBIX PUCYHKOB BCTPOCHHBIMHU CPEICTBAMU
TEKCTOBOTO IMpoIleccopa WM APYrUX TMporpamm  (IPUIIOKCHUN).

JloGaBieHne BEKTOPHBIX PUCYHKOB B JOKYMEHTbI

[ToaroroBka MynbTUMeIUNHBIX Npe3eHTaunid. Cnaiin. Jlo6aBieHue Ha
claij Tekcta M m300pakeHuil. PaboTa ¢ HECKONBKUMH crlaiiaMu.
JloGaBrieHne Ha CclIaiJl ayauoOBU3YyaJbHBIX JaHHBIX. AHUMAaIUA.

I'mnepcceslinku

4.4

4.5

Tunsl TaHHBIX B slUEHKax AIEKTPOHHOW Tabnuibl. PenakTupoBaHue u
dbopmaTtupoBanre Tabiuil. BcerpoeHHble (QYHKIIMM IS TIOMCKA
MaKCUMyMa, MHUHHUMYMa, CYMMBI U CpPEIHEro apu@MeTHYECKOTO.
CopTupoBKa JaHHBIX B BbIJCICHHOM Auana3zoHe. lloctpoenue
nuarpaMMm  (THCTOrpamMma,  KpyroBasi — jJuarpaMma,  Toud€yHas
nuarpamma). Beibop tuna nuarpammsl. [IpeobpazoBanue dopmyn mpu
konupoBaHuu. OTHOCUTENNbHAS, a0COTIOTHAS U CMEIIIaHHAS apecalus
VYcnoBHBIE BBIUHUCIEHUS B AJEKTPOHHBIX TadOiuiax. CymMMupoBaHue U
MOACYET 3HAYEHHH, OTBEYAIOIIMX 3aJlaHHOMY YycioBuio. OOpaboTka
OonpIUX  HAOOpOB  JaHHBIX. UYuWCIEHHOE MOJAEIMPOBAHUE B

QJICKTPOHHBIX Ta6J'II/II_[aX
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

* Undopmaruka, 7 kinacc/ Cemakun W.I'., 3anorosa JI.A., Pycakos C.B.,
[ITectakosa JI.B., AkunonepHoe obmecTBo «M3narenbctBo «IIpocBemenuey
* Undopmaruka, 8 kimacc/ Cemakun W.I'., 3anorosa JI.A., Pycakor C.B.,
[lecrakoBa JI.B., AkumonepHoe obuiectBo «M3marensctBo «lIpocBemenne»
* Undopmaruka, 9 knacc/ Cemakun W.I'., 3anorosa JI.A., Pycakos C.B.,

[ITectakosa JI.B., AkunonepHoe o61mecTBo «M3narenbctBo «IIpocBemnieHue

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA
Nudopmatuka. 7-9: KOHTPOJIbHBIE U IPOBEPOYHBIE

Nudopmatuka. 7-9: Meroauueckoe nocodue

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HNHTEPHET

https://m.edsoo.ru/7f41646¢
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