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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o UH@POpPMATHUKE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUUA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeNbHOM MPOTrpaMMbl OCHOBHOTO OOIIIETO 00pa30oBaHMsl, MPEACTABICHHBIX
B ®I'OC 00O, a taxxe (enepanpHoil pabodeil MporpaMMbl BOCIIUTAHUSI.

[Iporpamma 1o wuHbOpMaTHKE Ma€T MpEACTaBICHUE O UENsIX, OO0IIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
uHpopMaTUKUd Ha 0a30BOM YpOBHE, YCTaHABIMBAET 0053aTENbHOE MPEAMETHOE
coJiep>KaHMe, MPEIyCMAaTPUBAET €r0 CTPYKTYPUPOBAHUE IO pa3iejiaM U TEMaM.

[Tporpamma 1o mHGOPMATHKE ONPENEIAET KOJTMICCTBEHHBIC U KAUYCCTBEHHBIC
XapaKTEPUCTUKU YYEOHOro Marepuaia Juisl KaXI0ro roja U3y4eHus, B TOM YUCIIe
JUISL COZIEPKATEIBHOTO HAMNOJHEHUS Pa3HOrO0 BUJA KOHTPOJIA (MPOMEKYTOUHOU
aTTeCTalllH oOyyarouuxcs, BCEPOCCUMCKUX MIPOBEPOUHBIX paoor,
roCyJIapCTBEHHON UTOTOBOM aTTeCTAIUN).

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

[ensmu wu3ydeHuss UHGOPMATUKA HA ypPOBHE OCHOBHOTO  OOIIETO
o0pa3oBaHus SIBISIOTCS:

(GbopMHpOBaHHE OCHOB MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA HAayKd HUH(POPMATUKH, TOCTHKEHUSIM HAYYHO-TEXHUYECKOTO
mporpecca M OOIIECTBEHHOM MPaKTUKH, 32 CUET PA3BUTUA MPEACTaBICHUNU 00
uHMOpPMAIUU KaK O Ba)KHEHIIIEM CTPATETUYECKOM PECypce pPa3BUTHS JHUYHOCTH,
rocyJapcTBa, oOOIIECTBa, TMOHUMAaHUA pPOJM WHOOPMAIIMOHHBIX MPOIIECCOB,
MH(QOPMAIIMOHHBIX PECYPCOB U HUHQPOPMAITMOHHBIX TEXHOJOTUA B YCIOBUAX
1udpoBoi Tpanchopmalmu MHOTUX chep )KU3HU COBPEMEHHOTO OOIIIECTRA;

oOecrieyeHne YCJIOBHH, CIOCOOCTBYIOIIUX Pa3BUTHIO AJITOPUTMHYECKOTO
MBIIIUICHUSI KaK HEO0OXOIUMOTO YCIOBUS TPOQPECCUOHATLHON EATeIbHOCTH B
COBPEMEHHOM HMH(GOPMAIIMOHHOM OOIIECTBE, MPEANOIaramllero cnocoOHOCTb
oOyyaroierocss pa3OMBaTh CIOXKHBIE 3aayd Ha 0oJiee MPOCThIE MOA3aauH,
CpaBHUBAaTh HOBBIE 33Jla4M C 3aJ]a4aMU, PEIIEHHBIMHA PAHEE, ONPEACIISTh ark s
JIOCTUKEHUS pe3yJibTaTa U TakK Jajee;

dbopMupoBaHUE U pPa3BUTHE KOMIETECHIMM oOydarommuxcss B 00JacTu
WCIIOJIB30BaHUsl MHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI, B TOM YHCIIC
3HaHWIM, YMEHWW W HABBIKOB paboOThl ¢ wWHOpMAIHEH, MPOTpaMMUPOBAHUS,
KOMMYHUKAIIM B COBPEMEHHBIX HHU(PPOBBIX Cpelax B YCIOBUAX OOECICUCHUS
nH(OPMAITMOHHON O€30MaCHOCTH JIMYHOCTU 00YYaroerocs;

BOCIIUTaHUE OTBETCTBEHHOTO M M30HUPATEIbHOIO0 OTHOUIEHUS K MH(OpMALUU
C Yy4ETOM MPABOBBIX M ATUYECKUX ACIEKTOB €€ pacHpoCTpaHEHUs, CTPEMIICHUS K
MPOJIOJDKEHUI0 00pa3oBaHus B 00JlacTh WH(DOPMAIMOHHBIX TEXHOJOTHUH U



CO3UJATEIIPHON JEATENHPHOCTH C TPUMEHEHHUEM CPEACTB WH(OOPMAIMOHHBIX
TEXHOJIOTUH.

HNudpopmatrka B OCHOBHOM 00I1IeM 00pa30BaHUH OTPAXKAET:

CYIIHOCTh HMH(MOPMATUKM KaK HAYYHOM JUCHUIUIMHBL, H3y4Yarolieu
3aKOHOMEPHOCTH MPOTEKAHUsI U BO3MOYKHOCTH aBTOMAaTHU3aIMU WH(DOPMAIIMOHHBIX
MPOIIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIE  00JIACTH  TPUMEHEHHs] WH(OOPMATHKH, TPEXKAEC  BCETO
nH(OpPMAIMOHHbIE TEXHOJIOTUH, YIIPABICHUE U COLUATBHYIO CPEpY;

MEXIUCIUIUIMHAPHBIN ~ Xapaktep UHQOpMaTUKU U HUHPOPMALMOHHOU
NESATETbHOCTH.

N3yuenne wH(DOpMATHKM  OKa3bIBa€T  CYIIECTBEHHOE  BIMSHUE  Ha
dbopMHpOBaHHE MHPOBO33PCHUS OOYYAIOIIETOCS, €r0 JKU3HCHHYIO ITO3HIIHIO,
3aKJa/JbIBA€T  OCHOBBI  TOHMMAHHS  MPUHIUIOB  (PYHKIIMOHUPOBAHUS U
MCITIOJIb30BaHUsI MH(DOPMAITMOHHBIX TEXHOJIOTHI KaK HEOOXOJUMOTO MHCTPYMEHTA
MPAKTUYECKA JIFOOOW JIEATETbHOCTH W OJHOTO W3 Hambosiee 3HAYMMBIX
TEXHOJIOTUYECKUX  JIOCTHXKEHUM  COBPEMEHHOW  UUBWIM3auuMh.  MHoOrue
MIPEIMETHBIC 3HAHUS U CIIOCOOBI JeATEeILHOCTH, OCBOCHHBIE O0YJaIONUMUCS TIPU
U3y4eHUU MHGOPMATUKHU, HAXOSAT MPUMEHEHHE KaK B paMKax o0pa3oBaTeIbHOTO
mpoliecca MpU U3YYEHUW JAPYrHX TMPEAMETHBIX oOjlacTed, Tak U B HMHBIX
KU3HCHHBIX CHUTYAIlUsAX, CTAHOBATCS 3HAYMMBIMU JJIT (POPMHPOBAHUS KadeCTB
JUYHOCTH, TO €CTh OPHEHTUPOBAHBI HA (HOPMHUPOBAHHWE METAMPEIMETHBIX U
JMYHOCTHBIX PE3YJIbTATOB 00YUYEHUSI.

OcHoBHBIC 33/1aun yueOHOTO Tpenmeta «MubopmaTuka» — chopmupoBars y
00yJarommxcs:

MOHUMAaHUE TIPUHITUIIOB YCTPOHCTBA H (YHKIIMOHUPOBAHHS OOBEKTOB
IU(QPOBOTO OKPYKCHHSI, TPEICTABICHUS 00 HMCTOPUU W TCHACHIMIX pPa3BUTHS
uHdOopMaTHKHU TIeproia udpoBoit TpaHchopMaIiu COBPEMEHHOTO 00IIIEeCTBa;

3HAHMS, YMEHHUS W HaBBIKM T'PAaMOTHOM MOCTAHOBKH 3a/1a4, BOSHUKAIOIIUX B
MPAKTUYECKON JEATEIBbHOCTH, JJII MX PEIICHUS C MOMOIIbI0 WH(POPMAITMOHHBIX
TEXHOJIOTHIA, YMEHHSI W HABBIKM (POPMATM30BAHHOTO OTMCAHHUS ITOCTaBICHHBIX
3amad;

0a3oBbie 3HaHHUS 00 WHGOPMAIMOHHOM MOJECIMPOBAHWU, B TOM YHCIE O
MaTeMaTHYeCKOM MOJICIIUPOBAHUY;

3HAHHE OCHOBHBIX QJITOPUTMHUYECKHX CTPYKTYpP U YMEHHE NMPUMEHSATH ITH
3HAHMS JJI TIOCTPOCHHUS AJITOPUTMOB PEIICHHUS 3a1ad M0 MX MaTeMaTHYCCKUM
MOJICIISIM;

YMEHUSI W HABBIKM COCTAaBJICHUS MPOCTHIX NPOrpaMM IO TOCTPOCHHOMY
QITOPUTMY Ha OJTHOM U3 S3BIKOB MPOTPAaMMHUPOBAHUS BHICOKOTO YPOBHS,



YyMEHUST ¥ HaBBIKU dS(PQGEKTHBHOTO WCIIONH30BAHUS OCHOBHBIX THIIOB
MPUKJIAIHBIX MPOoTrpaMM (TIPHIIOKEHHI ) 001Iero Ha3HAYCHUSI ¥ MHPOPMAITMOHHBIX
CUCTEM ]I PEIICHUS C UX MOMOIIBIO MPAKTUYECKUX 3a/ad, BiaJcHUE 0a30BbIMU
HOpMaMH HWHQOPMAIMOHHOW HJTHKM M TIpaBa, OCHOBaAaMU HMH(POPMALUOHHOM
0€30IIaCHOCTH;

YMEHHE TPaMOTHO MHTEPIPETUPOBATH PE3YJbTAThl PEUICHUS MPAKTUYECKUX
3alad C TOMOIIbI0 WH(GOPMAIMOHHBIX TEXHOJIOTHA, MPUMEHSATH MOJYYCHHBIC
pe3ynbTaThl B MPAKTUYECKOU JEATEIHLHOCTH.

[enn u 3amaun u3ydyeHUs: MHPOPMATUKM HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUsl OMNPEACNSIOT CTPYKTYPY OCHOBHOTO COJEp)KaHHUS  y4eOHOro
npeaMeTa B BUJE CICAYIONINX YETHIPEX TEMATUYECKUX Pa3/IesiOB:

uu(ppoBasi rpaMOTHOCTb;

TEOPETUYECKHE OCHOBBI HHPOPMATUKH;

QITOPUTMBI U TIPOTPAMMHPOBAHUE;

MH(POPMAITMOHHBIE TEXHOJIOTHH.

Ha u3ydenune nHpopMaTtuku Ha 6a30BoM ypoBHE oTBoguTcs 102 waca: B 7
kimacce — 34 4Jaca (1 gac B Hemento), B 8 kiacce — 34 ygaca (1 gac B Henento), B 9
kiacce — 34 gaca (1 yac B HeJIeINIO0).



COJAEPXKXAHUE OBYUYEHUA
7 KIIACC

Hu¢poBasi rpaMOTHOCTH

KomnbloTep — yHHBepCcajibHOE YCTPOMCTBO 00padOTKM JAHHBIX

KomMmbroTep — yHHUBEpCalbHOE BBIYHCIUTEIBLHOE YCTPOMCTBO, padoTaroliee
no nporpamme. TUIBI KOMIBIOTEPOB: MEPCOHATBHBIE KOMIBIOTEPHI, BCTPOCHHbBIE
KOMIBIOTEPHI, CYNIEPKOMITbIOTEPbl. MOOUIIbHBIE YCTPOUCTRA.

OcCHOBHBIE KOMIIOHEHThl KOMIBIOTEpAa W UX Ha3HauyeHue. IIporeccop.
OnepaTuBHasE W JOJTOBPEMEHHAas IMaMsTh. YCTpOWCTBa BBOJAa M BBIBOJA.
CeHcopHBIN BBOJ, JaTYUKU MOOWJIBHBIX YCTPOWCTB, CPEICTBA OMOMETPUYECKON
ayTeHTU(PUKALINH.

Hctopust pa3BUTHS KOMIIBIOTEPOB M  MPOTPAMMHOTO  OOECHEYEHHS.
[Toxonenus: koMmpOTEpoB. COBpPEMEHHBIE TEHIEHUMU Pa3BUTHS KOMIIBIOTEPOB.
CynepkoMIbrOTEpHI.

[TapannenbHble BEIYUCICHUS.

[lepconanbHbiit kKOoMIBIOTEP. [Iporieccop u ero xapakTepUCTUKU (TaKTOBas
4acToTa, pa3psAaHocTh). OnepaTuBHass maMsITh. JlONTOBpEMEHHAs MaMSATh.
VYerpoiictBa BBoia U BbIBOJA. OO0BEM XpaHUMBIX JAHHBIX (ONEpaTHBHAS MaMSTh
KOMITBIOTEPA, KECTKUM M TBEPJOTEIbHBINA JUCK, MMOCTOSIHHAS MaMsATh cMapTdoHa)
Y CKOPOCTb JOCTYIIA JJI Pa3JIMYHBIX BUJOB HOCUTEIIEH.

TexHrKa 6€30MaCHOCTH U MpaBujia padOThl HA KOMITBIOTEPE.

IIporpammbl U JaHHBbIE

[TporpamMmMHOe obecrieueHne KommbloTepa. [lpukiagHoe mporpamMMmHOE
obecricucHue. CucremHoe IPOTpaMMHOE obecrnieucHue. CucreMbl
nporpammupoBanus. [IpaBoBasi oxpaHa mporpamMMm W JaHHBIX. becrmiatHble u
yCJIOBHO-0€ectuiaTHbIe Mporpammbl. CBOOOAHOE MpOorpaMMHOE 00ecTIeUeHUE.

@aitnbel w1 nanku (karanoru). [TpuHIMOBI MOCTPOEHUS (ailIOBBIX CHCTEM.
[Tonnoe ums daitna (manku). Ilyte x daiiny (manke). Pabora c daitnamu u
KAaTaJIOTaMH CPEACTBAMU ONEPALMOHHOM CHUCTEMBI: CO3/IaHHE, KOMUPOBAHHUE,
nepeMelieHue, epeuMeHoBanre 1 yaaieHue ¢GaiaoB U nanok (katajioron). Turbl
¢aiinos. CaoiictBa (aitioB. XapakTepHble pa3Mmepbl (PaillioB pa3iUyYHBIX THIIOB
(cTpaHuIla TEKCTa, AIEKTPOHHAsI KHHTA, (poTorpadusi, 3amuch MECHU, BUICOKIIHII,
MOJITHOMETPaXHBIA (uibM). ApxuBarusi JaHHBIX. Vcmonb3oBaHME MpOrpaMm-
apxuBaropoB. DaitnoBeiii Mmenemxep. [louck ¢aiaoB cpencTBamMu oneparuoOHHON
CUCTEMBI.

KoMmbroTepHble BUPYCHI M IpYrue€ BPEAOHOCHBIE Mporpammel. [Iporpammer
JUIS1 3IIUTHI OT BUPYCOB.

Komnbrorepusie ceTu



O0benunenne kommnbioTepoB B ceTh. CeTh MHTEpHET. Beb-cTpanuia, BeO-
cailt. Ctpykrypa azapecoB BeO-pecypcoB. bpayzep. [louckoBbie cuctemsl. [lonck
uHbOpMallMl TO KIIOYEBBIM CJOBaM W 1O Hu300paxeHuio. J[ocToBepHOCTH
uHpopmaluu, noaydyeHnoi uz Uurepuera.

CoBpeMEHHBIE CEPBUCH MHTEPHET-KOMMYHUKALIUI.

CereBoli ATHKET, 0a30BbIE HOPMBI MH(POPMAIMOHHOW STUKH W TIpaBa MpH
pabote B UuTepHere. CTpaTeruu 6e3onacHoro noseacHusi B IntepHere.

Teopernyeckue 0CHOBbI HHPOPMATHKH

Nudopmanus u uHGOPMANUOHHBIE MPOLECCHI

Nudopmarust — 0JJHO U3 OCHOBHBIX MOHATUNA COBPEMEHHOM HAYKH.

Nudopmarus kak cBeACHUS, IPEIHA3HAYCHHBIC JIJIST BOCIIPUSTHS YEJTOBEKOM,
U uHpoOpMalMs KAk  JIaHHblE, KOTOpble MOryT OBITb  00pabOTaHbI
aBTOMATU3UPOBAHHON CUCTEMOM.

JluckpeTHOCTh TaHHBIX. BO3MOKHOCTh ONKMCAaHMs HETPEPBHIBHBIX OOBEKTOB U
MIPOLIECCOB C MOMOILBIO TUCKPETHBIX TaHHBIX.

NudopmanmoHHbsle MNpoOUECChl — MPOLECCH], CBSI3aHHBIE C XPaHEHHUEM,
npeoOpa3oBaHUEM U MEpeaadeil TaHHbBIX.

IIpencraBiaenue ungpopmanuu

CumBon. AndaButr. MomHocTs andasuta. Pa3zHooOpasue S3BIKOB U
andaButoB. EcrecTBeHHbIE U (hOpMaNIbHBIE S3bIKH. AJI()aBUT TEKCTOB HA PYCCKOM
sa3bike. JIBowuHblld andaBut. KoOIWYeCcTBO BCEBO3MOXKHBIX CJIOB (KOJOBBIX
KOMOUMHaIui) (UKCUPOBAHHOM JUIMHBI B JBOMYHOM aindasute. [IpeobpasoBanue
moboro andaBuTa K ABOMYHOMY. KOJIMYECTBO pa3iIMUYHBIX CIOB (DUKCUPOBAHHOU
JUTMHBI B alaBUTE ONPeneIEHHON MOIITHOCTH.

KoaupoBaHue cHUMBOJIOB OJHOTO an(aBuTa C MOMOIIBIO KOJIOBBIX CJOB B
npyrom andasute, KoJ10Bas TabnuIa, 1€KOIUPOBAHUE.

JIBomunblii kox. IIpemcraBiieHWe MaHHBIX B KOMIIBIOTEPE KAaK TEKCTOB B
JTIBOUYHOM ajihaBuTe.

Nudopmanmonnslii. 00bEM HaHHBIX. bUT — MHUHHMMalbHAs e€JUHULA
KoJinyecTBa HWH(pOpMAIMU — JBOWYHBIA  pa3psna. EauHuiel  u3MmepeHus
nHpopMarimoHHOro 00bEéMa JaHHBIX. buT, 0aiiT, KuIo0OalT, MeradaiT, ruradamT.

CkopocTh nepenavn JaHHbIX. ENMHUIBI CKOPOCTH MEPEIaun JaHHbIX.

KomupoBanne TtexkctoB. PaBHOMepHBI KOA. HepaBHOMEpHBIM  KOZ.
KomupoBka ASCII. BocbmuOutHble koaupoBkH. [loHsiTHE O KOIMpOBKax
UNICODE. JexogupoBaHue COOOUIEHUH € HMCHOJb30BAaHUEM PABHOMEPHOIO U
HepaBHOMEPHOTO Kojia. Mubopmarmonnsiii 00bEM TEKCTA.

Hckaxxenne nndopmaiuu mpu nepeaade.

Ob6mee mpencraBieHue o0 MU(PPOBOM MPEJCTABICHUU AYJUOBU3YAIbHBIX H
JPYTUX HEMPEPHIBHBIX JIAHHBIX.



KoaupoBanne uBera. llsetoBeie wmogenu. Mogens RGB. I'myOuna
koaupoBanus. [lanutpa.

PactpoBoe u BekTOopHOE mpeactaBieHue n3oOpaxeHuil. [Tukcens. Onenka
nH(OPMAIMOHHOTO 00bEMa rpadUyecKUX JaHHBIX JJI PACTPOBOTO N300paKEHHUS.

Konuposanune 3Byka. Pa3zpsaHocts u yactora 3anucu. KosnuecTBo kaHanoB
3aIKCH.

OneHka KOJIMYECTBEHHBIX IapaMETPOB, CBS3aHHBIX C MPEACTaBICHUEM H
XpaHEHHEM 3BYKOBBIX (paiisioB.

NudopManuoHHbIE TEXHOJIOTHH

TexkcTOBbIC JOKYMEHTHI

TekcToBblE JOKYMEHTBI M UX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHMIa, abd3arl,
CTPOKa, CJIOBO, CHMBOJ).

TekcToBBI IpoLlecCOpP — MHCTPYMEHT CO3JaHUS, PENAKTUPOBAHMUS U
¢dopmatupoBaHusi TekcToB. llpaBuna Habopa Tekcra. PemaktupoBaHHe TeEKCTa.
CpoiictBa cuMBojioB. [Hpudrt. Tunsl mpudtoB (pyOieHble, C 3acedykamw,
MoHowmMpuHHbIe). [lomyxupHoe U KypcuBHOe Hauepranue. CBOMCTBa a03alleB:
TpaHMIIbI, a03alHBIA OTCTYI, UHTEpBaJl, BbIpaBHUBaHUE. [lapamMeTpbl cTpaHUIBL.
CruneBoe (hopMaTupoBaHHUE.

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

BceraBka n300paxeHuil B TEKCTOBbIE TOKyMEHThL. O0TekaHne n300paxeHui
TEKCTOM. BKiltoueHune B TEKCTOBBIM JOKYMEHT Auarpamm, (opmyll, HyMepauuu
CTPaHHII, KOJJOHTUTYJIOB, CCBUIOK M IPYTUX 3JIEMEHTOB.

IIpoBepka nmpaBonucanus. PaccranoBka nepeHoOcoB. I 0J10COBOM BBOJ TEKCTA.
OnTuyeckoe pacno3HaBaHue Tekcra. KommbrorepHbiil nmepeBoi. Mcnonb3zoBaHue
cepBucoB MHuTepHeTa 1151 00paboTKU TEKCTA.

Komnbrorepuas rpaguka

3HaKOMCTBO C TpapUUecKUMH peAakTopamMu. PacTpoBble pPHCYHKH.
Hcnonb3oBanue rpauueckux NpUMUTHBOB.

Omnepanuu pelakTupoBaHus rpad@uuecKux 0ObEKTOB, B TOM YHCIIE UPPOBBIX
dbortorpaduii: m3mMeHeHue paszMepa, oOpe3Ka, MOBOPOT, OTpakeHue, padbora ¢
obOnactaMu (BbIIEICHHE, KOMMPOBAaHUE, 3ajlMBKa LIBETOM), KOPpPEKLMs IBETa,
SPKOCTU U KOHTPACTHOCTH.

BekropHas rpaduka. Co3mgaHve BEKTOPHBIX PUCYHKOB BCTPOEHHBIMU
CpElICTBAMH TEKCTOBOTO MPOLECCOpa WM JAPYTUX Mporpamm (MpUIIOKEHHH).
JloGaBiieHre BEKTOPHBIX PUCYHKOB B TOKYMEHTBI.

MyabTHMeAUHHBbIC IIPE3eHTAUMN

[ToaroToBka MynbTUMENUUHBIX TIpe3eHTanui. Cnaiin. JloOaBnenue Ha ciaij
TeKCTa U u3o0paxeHuii. Pabora ¢ HECKOJIBKUMHU ClIaiiIamMHu.



JloGaBnenne Ha  claiin  ayAMOBU3YalbHBIX  JaHHBIX. AHUMAaIus.
['unepccpuiky.

8 KUIACC

Teopernyeckue 0CHOBbI HHPOPMATHKH

Cucrembl CHHCICHUS

Hemno3unvonHuble W  MO3UIMOHHBIE CUCTEMBbI  CUMCICHUA. AJ]aBur.
OcHoBanue. Pa3zeépHytas popma 3anucu yucina. [lepeBoa B AECATHUHYIO CUCTEMY
YHUCEeJ, 3alIMCAaHHBIX B APYIMX CUCTEMAaX CUHCIICHHUS.

Pumckas cucrtema curciieHus..

JBonuHas cucrema cuncienus. [lepeBon nensix yucen B npeaenax ot 0 mo
1024 B nBOMYHYIO CHCTEMY CUMCIEHHSA. BocpMeprnyHas CUCTEMa CUHMCICHUS.
[lepeBoa uncen U3 BOCbMEPUYHON CUCTEMBI B IBOUYHYIO U AECATUYHYIO CHUCTEMBI
u oOpatHo. IllectHaamarepuunas cucrema cuucieHus. IlepeBox uucen wu3
LIECTHAALIATEPUYHON CHUCTEMBI B JBOMYHYI), BOCBMEPUYHYI0 M JECATUYHYIO
CUCTEMBI 1 00paTHO.

Apudmernueckue ornepanuu B JBOMYHON CUCTEME CUUCIICHHUS.

DJIeMeHThI MaTeMaTH4eCKOM JIOTUKH

Jlornyeckne BbICKa3bIBaHUA. Jlornmueckwe 3HA4Y€HHUs]  BBICKA3bIBAaHUM.
DOneMeHTapHble U COCTaBHBIC BBICKa3bIBaHMs. JIOrMYeckHe Omepamuu: «u»
(KOHBIOHKIIMS, JIOTUYECKOE YMHOXKEHHE), «UIW» (IU3BIOHKIMS, JIOTHYECKOE
CIIOXKEHUE), «He» (Jlornueckoe orpuuanue). [Ipuopurer noruyeckux omnepanuil.
Onpenenenne HCTUHHOCTH COCTABHOTO BBICKA3bIBAHUS, €CJIM U3BECTHBI 3HAYCHUS
VCTUHHOCTH BXOJSIIMX B HEro 3JIEMEHTAPHBIX BbICKa3bIBaHMM. Jlormueckue
BbIpakeHus. [lpaBuia 3ammcu jormdeckux BoipakeHui. [loctpoenue Ttabmuiy
VMCTUHHOCTH JIOTHUECKHUX BBIPAKECHHM.

Jlornueckune 3neMEHTBI. 3HAKOMCTBO C JIOTUMYECKMMH OCHOBAMH KOMIIBIOTEPA.

AJITOPUTMBI U IPOrPaAaMMHPOBaHUeE

HcnoHUTEIM ¥ ANTOPUTMBI. AJITOPUTMHYECKHE KOHCTPYKIMHU

[lonarne anroputma. MCHOMHUTENW aIrOpuTMOB. AJNTOPUTM Kak IUIAH
YIPaBJICHUS UCTIOJIHUTEIIEM.

CgoiictBa anroputMa. CrnocoObl 3amucy ajJropuTMa (CJIOBECHBIM, B BUJIC
OJIOK-CXEMBI, TPOTpaMma).

AnropuTMUYEeCKHEe KOHCTPYKUMH. KOHCTpyKIHs «clienoBaHue». JIMHEHBIM
anroput™M.  OrpaHWYeHHOCTb  JIMHEHHBIX  QJITOPUTMOB:  HEBO3MOXHOCTb
MPEAYCMOTPETh 3aBUCUMOCTb MOCIJIEIOBATEILHOCTH BBIMOJHSAEMbIX ACHCTBUN OT
UCXOJIHBIX JJAHHBIX.



KoHcTpykiust «BeTBICHUE): MOJHAS W HemoiHas (opmbl. BeimonHnenue u
HEBBITOJHEHNUE YCJIOBHUS (MCTUHHOCTH W JIO)KHOCThH BbICKasbiBaHus). [IpocTeie u
COCTaBHbBIE YCIIOBHS.

KoHcTpyKIust «IOBTOpEHUS»: IUKIBI C 3aJaHHBIM YHCIOM IMOBTOPEHUM, C
YCJIOBUEM BBITIOJIHEHUS, C IEPEMEHHOMN ITUKJIA.

PazpaboTka s (HOpMaNbHOTO WMCTIOTHUTENS aITOPUTMa, MPUBOJIAIICTO K
TpeOyeMoMy pe3yiabTaTy IpPH KOHKPETHBIX HWCXOMIHBIX JaHHBIX. Pa3zpaboTka
HECJIOXKHBIX QJITOPUTMOB C HCIOJIb30BAHUEM IIMKJIOB M BETBICHUW IS
yhpaBieHuss (HopManbHBIMU HCIHOJHUTENSIMU, TakuMu kak Pobot, Yepemnarmika,
UeptéxHuk. BpimogHeHue ajaropuTMOB BpPYYHYIO H  Ha  KOMIIBIOTEpE.
CHUHTaKCHYECKHE U JTOTHUECKUE OITMOKU. OTKa3bI.

S3bIK NpOrpaMMHpPOBAHUS

Azpik nporpammupoBanusi (Python, C++, Ilackanb, Java, C#, IlIkonbHbIii
AJNTOpUTMUYECKHI S3BIK).

CuctemMa mnporpaMMHPOBAHUS: PEAAKTOP TEKCTa MPOrpaMm, TPaHCISATOD,
OTJIaTYUK.

[lepemennasi: Tun, ums, 3HaueHue. Llenbie, BEIIECTBEHHBbIE U CUMBOJIbHBIC
MIEpPEMEHHBIE.

Omnepatop mnpucBauBaHus. ApU(METUYECKHE BBIPAKEHUS U TOPSIOK HUX
BbIuucieHus. Onepanuu ¢ LUeIbIMUA YUCIaMU: IEJTOUYUCICHHOE JeJI€HNEe, OCTaTOK
OT JICJICHHS.

BerBnenuss. CocTaBHBIE YCJIOBHS (3alUCh JIOTHYECKUX BBIPAKEHUN Ha
M3y4aeMOM SI3bIKE MporpaMMupoBaHusi). HaxoxxlieHHMe MUHHMyMa U MakCUMyMma
U3 JIBYX, TPEX U YETBHIPEX uucell. PellieHne KBaapaTHOTO YPaBHEHUS, UMEIOIIETO
BEIIIECTBEHHbBIEC KOPHHU.

JuanoroBas oOTJaJKa MOporpaMM: TIOIIArTOBOE BBIMOJIHEHUE, MPOCMOTP
3HAYEHUN BEJIMYUH, OTJIaJ0YHBIN BHIBOJI, BLIOOP TOYKH OCTAHOBA.

[Mukn c¢ ycnoBuem. Anroput™ EBKimma st HaxXoXIEHHUs HAWOOJBIIETO
oO11iero JenuTeNsl JByX HaTypalbHbIX uucen. Pa3OueHue 3amucu HaTypaJlbHOTO
YHClia B MO3UIMOHHOM CHCTEME C OCHOBAHMEM, MEHBIIMM WX paBHbIM 10, Ha
OTJIeIbHBIE HU(PHI.

[ukn ¢ nmepeMeHHOW. ANTOPUTMBI MPOBEPKU JEJIMMOCTH OJHOTO IIEJIOrO
Yyyucia Ha JPYroe, NpOBEPKU HATYPaJIbHOTO YUCia Ha IPOCTOTY.

OOpaboTka CUMBOJIBHBIX JaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBosibHast 00paboTka CTpok. [loacuér YacTOThl MOSBIACHUS CUMBOJA B
cTpoke. Bctpoennbie pyHKIMU 1711 00pabOTKH CTPOK.

AHaJIU3 aJIrOpUuTMOB



Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB pabOThl aJroOpuTMa MpHU JAHHOM
MHOXKECTBE BXOJHBIX [IaHHBIX, OIPENEIICHUE BO3MOKHBIX BXOJHBIX JAHHBIX,
IIPUBOJAIINX K TAHHOMY PE3YJbTaTy.

9 KVIACC

udpoBasi rpaMOTHOCTD

I'nobanbHas cetb UHTEpHET U cTpaTeruu 0€30MacHOro0 NOBeACHUS B Hel

['nobanwHas cetb UntepHet. IP-anpeca y3noB. CeTeBoe XpaHEHHUE JAHHBIX.
MeTopl HHIWBHUIYAIPHOTO M KOJUICKTUBHOTO pa3MEIICHNS HOBOM nH(OpMaIuy B
WUurtepHere. bonbiiue naHHble (MHTEpHET-IaHHbIE, B YAacCTHOCTH JIaHHbBIE
COILIMAJIBHBIX CETEeN).

[TonsiTue 00 MHPOPMALMOHHON O€30MACHOCTU. YTPO3bl MHPOPMALMOHHOU
0€30MacHOCTH TIpU paboTe B TJI00ATBHON CETH U METOJbl MPOTUBOJCHUCTBUS UM.
[IpaBwia Oe3omacHOM ayTeHTUPUKAMU. 3amuTa JUYHOM HHGOpMANUU B
WNurtepHere. bezonacHele crpateruu noseneHust B MHTepHere. Ilpenynpexaenne
BOBJICUCHUSI B JIECTPYKTHUBHBIE U KPUMHHAJIbHBIE (DOPMBI CETEBOM AKTUBHOCTHU
(knOepOyITMHT, PUIIMHT U APYTHe (POPMBI).

PabGora B nH(pOpPMALIHOHHOM IPOCTPAHCTBE

Buasl nestensHocTH B UHTEpHETE, MHTEPHET-CEPBUCH: KOMMYHUKAIITMOHHBIC
CEpBHUCHI (MOYTOBasi CIy>k0a, BHUJIEO-KOH(MEPEHI-CBA3b U JIPYTUe), CIpPaBOYHbBIC
CIyObl (KapThl, paclucaHuss U JAPyTrHe), TOUCKOBBIE CIY>KObI, CIY>KOBI
OOHOBJIEHUS TPOrPaMMHOrO0 oOecrieueHusi M Japyrue ciykObl. CepBHUCHI
roCcyAapCTBeHHBIX ycayr. O0naunble XpaHWIUIIa JaHHbIX. CpeacTBa COBMECTHOM
pa3paboTKu JOKYMEHTOB (oHIaitH-oducsel). [Iporpammuoe obecrieueHne Kak BeO-
CEPBHC: OHJIATHOBBIE TEKCTOBBIE W TpaUuecKue peaKkToOpbl, Cpeabl pa3paboTKu
porpamm.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

MopeanpoBaHue Kak MeTO/l O3HAHUS

Mopnens. 3aauu, peniaeMblie ¢ MOMOIIbIO MoaenupoBanus. Kinaccudukammm
Mozeneld.  MarepuanbHble  (HaTypHble) U WHGOPMAIMOHHBIE  MOJICIIH.
HenpepsiBHBIE W AuCKpeTHble Moaenu. KMmwutauumonnsie moxaenu. HWrpossie
mozenu. OneHka aJeKBaTHOCTH MOJENTU MOJECTUPYEMOMY OOBEKTY U IEJSIM
MOJIETUPOBAHUSI.

Tabmuunbie Moaenu. Tabnuia Kak MpeACTaBICHUE OTHOIICHHUS.

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

['pad. Bepmmna, pedpo, nmytb. OpUEHTUPOBAHHBIE U HEOPUEHTHUPOBAHHbBIC
rpadsl. Jnmuna (Bec) peOpa. BecoBas marpumnia rpada. JnmuHa mytu Mexmy
BepmmHamu rpada. [louck omrumanbHoro mytd B rpade. HauampHas BepiimHa



(MCTOYHUWK) U KOHEYHAs! BEpIIMHA (CTOK) B OpPUEHTHPOBAHHOM Tpade. Beruncnenne
KOJIMYECTBA IMyTEH B HAIIPABICHHOM aIMKINYECKOM rpade.

HepeBo. Kopenb, BepmnnHa (y3ein), JHUCT, peOpo (myra) nepesa. BoicoTa
nepesa. [lognepeBo. IIpumepsl ucnonb3oBaHus jaepeBbeB. [lepebop BapuaHTOB ¢
MTOMOIIBIO JIEpEBA.

[londaTrie wmaTeMaTHYECKOM MOJEIM. 3aJaud, peulaeMbleé C IMOMOIUIBIO
MaTeMaTUYECKOro (KOMIBIOTEPHOT0) MOAEIUPOBaHUs. OTINYMe MaTEMAaTUYECKOM
MOJIENId OT HAaTypHOW MOJEIM U OT CJOBECHOr0o (JIMTEpaTypHOIO) OMUCAHUS
0o0BeKTa.

OTanbel KOMIBIOTEPHOTO MOJIEIMPOBAHUS: MTOCTAHOBKA 3aJa4l, MOCTPOEHUE
MaTeMaTUYECKOW MOJIEIH, MPOrpaMMHasl peaau3alius, TECTUPOBAHUE, TPOBEICHUE
KOMITBIOTEPHOT'0 DKCIIEPUMEHTA, aHAJIN3 €r0 pe3yJIbTaTOB, YTOYHEHUE MO/ICTIH.

AJITOPUTMBI M IPOTPAMMHPOBAHHE

Pa3pa0orka ajiropuTMoB M IPOrpamMm

Pa3buenne 3agaun Ha noazagadyd. COCTABIEHHE AJTOPUTMOB U MPOTPAMM C
WCIIOJB30BaHUEM BETBJICHUM, ILMKIOB M BCIOMOTATENbHBIX aJTOPUTMOB JIJIst
yopaBieHusl ucrnojHuteseM PoOOT wiu ApyruMH HCIOTHUTENSIMH, TaKUMU Kak
Yepenamka, YepTEXHUK U IPYTUMH.

Tabnuunbie BenmuuuHbl (MaccuBbl). OqHOMEpHBIE MaccuBbl. CocTaBiieHUE U
OTJIaJIKa MPOrpaMM, PEeATU3YIOIIUX TUIIOBBIE aJITOPUTMbI OOPAOOTKHA OJJHOMEPHBIX
YUCJIOBBIX MAaCCHUBOB, Ha OJIHOM W3 SI3bIKOB mporpammupoBanus (Python, C++,
[Tackansp, Java, C#, [lIkonpHbBII ANTOPUTMHUYECKUN S3BIK): 3aII0JTHEHUE YUCIOBOTO
MaccuBa CIIy4allHBIMHM YHCJIAMH, B COOTBETCTBUU C (HOPMYJION MM MyTEM BBOJA
4yuCesl, HaXOXKJIECHUE CYMMBbI 3JIEMEHTOB MAacCHBa, JIMHEHHBIN MOUCK 3aJaHHOTO
3HAQYeHUsI B MacCHBe, TOJACYET DJEMEHTOB MAacCHBa, YAOBJICTBOPSIOMIUX
3aIaHHOMY YCJIOBHIO, HAXOXXJICHHME MHUHUMAJIBHOTO (MaKCHUMaJbHOTO) AJIEMEHTa
MaccuBa. COpTUpPOBKA MaccuBa.

OOpaboTKa MOTOKA JaHHBIX: BBIYHMCICHHUE KOJMYECTBA, CYMMBI, CPEIHETO
apu(pMETUYECKOr0, MHUHHMAJIBLHOTO W MaKCUMaJIbHOTO 3HAUYCHUSI DJIEMEHTOB
MOCJIEIOBATEIBHOCTH, yIOBIETBOPSIOIMX 3aJaHHOMY YCIIOBUIO.

YupasJienue

VYmpasnenue. Curnan. O6partHas cBsa3b. [logyueHne cUrHanoB oT U(POBBIX
JaTYUKOB (KacaHWsi, pacCTOSIHUSA, CBeTa, 3Byka U Jpyroro). Ilpumepsi
WCIIOJB30BaHUs  MPUHIUMIIA OOpaTHOM CBSI3W B CHUCTEMax  yMpaBJCHUs
TEXHUYECKUMU YCTPOHCTBAMHU C TIOMOIIBIO JIaTYUKOB, B TOM YHUCJIE B
POOOTOTEXHUKE.

[Tpumepsl poOOTHU3UPOBAHHBIX CUCTEM (CHCTEMa YTNPaBICHUS JBUKCHUEM B
TPAHCIIOPTHOM CHUCTEME, CBapOyHas JIMHUS aBTO3aBOJla, ABTOMATH3UPOBAHHOE



YIPABJICHHE OTOIUIEHUEM JOMa, ABTOHOMHAs CUCTEMA YNPABIIEHUS TPAHCIIOPTHBIM
CPEICTBOM U APYTUE CUCTEMBI).

HNupopMmanuoHHBIE TEXHOJIOTHH

DJIEKTPOHHBbIE TA0IUIbI

[TonsiTue 00 31€KTPOHHBIX Tabauuax. TUIBI JaHHBIX B TYEMKaX IEKTPOHHOU
tabnuiel. PenaktupoBanue u (opmarupoBanue tadnuil. BceTpoeHHble QyHKINU
JUIS TIOUCKa MaKCHUMyMa, MHHHMYMa, CyMMBbI M CPEAHEr0 apu(hMeTHYecKoro.
CopTupoBKa [JaHHBIX B BBIJCICHHOM JAuana3zoHe. [loctpoenme auarpamm
(ructorpamMma, Kpyroeas JAuarpamMma, TOYedHas javarpamMma). Bpeibop Tuna
JUarpaMMsl.

[TpeobpaszoBanue Gopmyn nmpu konupoBaHUH. OTHOCUTENbHAS, a0COMIOTHAS
Y CMEUIaHHas aJpecarus.

VYCioBHbIE BBIYMCIEHUS B JJIEKTPOHHBIX Tabnuuax. CyMMHUpoOBaHHE U
noJcYET 3HAUYEHUHM, OTBEYAIOUIMX 3aJaHHOMY YycioBuio. OOpaboTka OOJBIIMX
Ha0OpOB AaHHBIX. YUCIIEHHOE MOACIIUPOBAHUE B AIEKTPOHHBIX TaOIHIIaX.

NudopMannoHHbIe TEXHOJIOTHMH B COBPEMEHHOM 001IeCTBe

Ponb nHQOpMaMOHHBIX TEXHOJIOTHI B Pa3BUTHH SKOHOMHUKHA MUpPA, CTPAHBI,
peruona. OTKpbITbIE 00pa30BaTEIbHBIE PECYPCHI.

[Tpodeccun, cBa3anubie ¢ MHGOPMATUKON U UH(DOPMALIMOHHBIMU TEXHOJOTUSAMU:
BeO-AM3aliHEp, MPOTPAaMMHUCT,  pa3pabOTUMK  MOOWMJIBHBIX  MPHUIIOKEHUH,
TECTUPOBIIMK, APXUTEKTOP MPOTPAMMHOIO OOECIEUEHHUs, CIEHHAIUCT IO
aHaJIM3y aHHBIX, CHCTEMHBIN aJIMUHUCTPATOP.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
NHO®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHUA

N3yyenne wHGOpPMATHKKM Ha YPOBHE OCHOBHOTO o00ImIero oOpa3oBaHHs
HaIpaBJICHO Ha JOCTHIKEHHUE OOYYAIOMMMUCS JTHUYHOCTHBIX, METANPEAMETHBIX U
MPEAMETHBIX PE3yJIbTaTOB OCBOCHHMSI COJEPKAHUS YUEOHOTO MpeMeTa.
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yNbTaThl HMMEIOT HANPABICHHOCTh HA pEUICHHUE 3ajad
BOCIIMUTAHUS, PAa3BUTHUSI W COLMAIM3ANMM OOYYaIONIUXCS CPEICTBAMU Y4E€OHOTO
peaIMeTa.

B pesynbrate wu3ydeHus MHPOPMATHKHM HA YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus y oOydaromierocsi 0yaytr copMupoBaHbl CIEAYIONIUE JTUYHOCTHBIC
pe3yJbTaThl B YACTU:

1) naTpUOTHYECKOT0 BOCIIMTAHUS:

IIEHHOCTHOE OTHOIIEHUE K OTE€UECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY U
HAy4YHOMY HACJIEJIMIO0, IOHUMaHWEe 3HAuYC€HUs] MHPOPMATUKHU KaK HAYKH B JKU3HU
COBPEMEHHOr0 00IleCTBa, BIAJEHUE JOCTOBEPHOU HWH(MOpMAIMEN O MepenoBbIX
MUPOBBIX W OTEUECTBEHHBIX JOCTHKEHUAX B 001acTd UHPOPMATUKH U
MH()OPMAIIMOHHBIX TEXHOJIOTUM, 3aMHTEPECOBAHHOCTb B HAYUYHBIX 3HAHHUSIX O
udpoBoil TpaHchopmMaIK COBPEMEHHOTO OOIIIECTRA;

2) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OpUEHTAIMsI Ha MOPAJIbHBIE IEHHOCTU U HOPMbI B CUTYaILUSIX HPABCTBEHHOI'O
BBIOOpPA, TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U MOCTYIIKH, & TAKXKE MOBEJACHUE
Y MOCTYIKY APYTUX JIFOJEH ¢ MO3UIMHA HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM
OCO3HAHUSI TOCIEICTBUM IIOCTYNKOB, AKTUBHOE HENPUATHE ACOLHMAIbHBIX
MOCTYIKOB, B TOM uunciie B IHTepHeTe;

3) rpa:KIaHCKOr0 BOCIIUTAHUSA:

MPEACTAaBJICHUE O COIMAJIbHBIX HOpPMax W MpaBUIaX MEXKIMYHOCTHBIX
OTHOIIICEHWH B KOJUIEKTMBE, B TOM YHCJIE B COLMAIBHBIX COOOIIECTBAX,
COOJIOJIeHNE TIpaBWJI OE30MaCHOCTH, B TOM YHCIE HABBIKOB 0€30MacHOro
MOBEJCHUSI B HHTEPHET-CPENie, TOTOBHOCTh K pPa3HOOOpPa3HOM COBMECTHOMU
JIEATEIIBHOCTH TPU BBIMIOJHEHUM Y4eOHBIX, TMO3HABAaTEIbHBIX 3a7ad, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHE K B3aUMOIIOHMMAHWIO U B3aUMOIIOMOIIU B
mpoliecce 3ToN y4eOHOU NIeITeTbHOCTH, TOTOBHOCTh OIIEHUBATh CBOE TIOBEACHHUE U
MOCTYNKA CBOUX TOBApHIIEH C MO3UIMM HPABCTBEHHBIX M IMPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA IOCIEACTBUM MOCTYIIKOB;

4) HeHHOCTEe HAYYHOI'O MO3HAHUA:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUYECKUX TpeACTaBlieHu 00 mHbOpMaLnH,
nH(OPMAITMOHHBIX npoiieccax u UH(OPMAITMOHHBIX TEXHOJIOTUSIX,



COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKH M OOIIECTBEHHOMN
MPAKTUKHU U COCTABJISIONIMX 0A30BYI0 OCHOBY JIJISl IOHMMAaHHUS CYITHOCTH HAay4YHOUH
KApTUHBI MUPA;

UHTEpEeC K OOYYEHHIO U IO3HAaHHIO, JI0003HATEIbHOCTh, TOTOBHOCTh U
CHOCOOHOCTh K CamMO00pa30BaHUIO, OCO3HAHHOMY BBIOOPY HamNpaBICHHOCTH U
YPOBHsI 00y4Y€HHUS B JlaJbHEHIIEM;

OBJIAJICHNE OCHOBHBIMH HAaBBIKAMHM HCCIIEOBATEIbCKON JIEATEIbHOCTH,
YCTAaHOBKA HA OCMBICICHUE OIbITA, HAONIOAEHHUH, IOCTYNKOB U CTPEMJICHHE
COBEPILIECHCTBOBATh IIyTH JOCTWKCHMSI HHIMBHIYAJIBHOIO W KOJUIEKTMBHOTO
0J1aronoyyus;

c(OpMUPOBAHHOCTh MH(POPMAIIMOHHON KyJNbTYpbl, B TOM YHCJIE HAaBBIKOB
CaMOCTOATENbHON palbOThl C y4E€OHBIMM TEKCTaMHU, CIPABOYHOM JIHMTEpPATypOH,
pa3HOOOpa3HBIMU CpEICTBAaMU MH(OPMALMOHHBIX TEXHOJOTHH, a TakKe yMEHHUs
CaMOCTOSITENIBHO ONPENENATh LIEU CBOET0 00y4YeHUsI, CTaBUTh U (HOPMYJIUPOBAThH
JUIsl ce0s HOBBIE 3aJaud B y4y€0e M IO3HABATENBbHOW JESITENIbHOCTH, Pa3BUBATH
MOTHBBI U HHTEPECHI CBOEH ITO3HABATEIIBHON IESITENBHOCTH;

5) dpopmupoBaHus KyJbTYPHI 310POBbS:

OCO3HAHME [IEHHOCTU JKU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0pOBBIO, YCTAaHOBKAa Ha 3J0pOBBIA 00pa3 KHU3HU, B TOM 4HCIE M 3a CUET
OCBOCHHSI W COONIOACHUS TpeOOBaHHMM O€30MacHOM HKCIUTyaTallud CpPECTB
MH(OPMAIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTUI;

6) Tpy10BOI0 BOCIIMTAHMSI:

UHTEpeC K MpPaKTUYECKOMY H3Yy4YeHHIO0 mpodeccuit u Tpydga B cdepax
npoeccuoHaIbHON NEeATEIbHOCTH, CBSA3aHHBIX C UH(OPMaTUKOM,
IPOrpaMMHUPOBAHUEM W HH(POPMALMOHHBIMU TEXHOJOTHUSIMH, OCHOBAHHBIMU Ha
JOCTHXKEHUSIX HayKU MH(DOPMATUKH U HAYYHO-TEXHUYECKOTO MPOrpecca;

OCO3HaHHBIM BBIOOP U TOCTPOCHHE HMHAMBHUIYAJbHOM  TpaeKTOpUU
oOpa3oBaHMsI W >KM3HEHHBIX IIJJAHOB C YYETOM JIMYHBIX MU OOILIECTBEHHBIX
WHTEPECOB U MOTPEOHOCTEN;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

OCO3HAaHHME TI00aTBHOrO XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed Hux
pelieHusi, B TOM 4HCIE€ C€ Y4ETOM BO3MOXKHOCTEH HMH(POPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHl;

8) apanTanuu o0y4yaroumerocsi K N3MEHsIIOLIUMCS YCJIOBHAM COLUAIBHOM
U IPUPOJHOM Cpeabl:

OCBOEHHE OOYYAIOIIMMHUCSA COLMAIBHOTO OIBITa, OCHOBHBIX COLIMAJIBHBIX
poJIel, COOTBETCTBYIOIIMX BEAYLIEH NEATEIBHOCTH BO3PACTa, HOPM M MPaBHII
OOIIIECTBEHHOTO NOBEIeHUs, (OPM COLMATIBHON KU3HU B IpyNIax U cOOOIIeCTBaX,
B TOM YHCJI€ CYIIECTBYIOIIUX B BUPTYAJIbHOM MTPOCTPAHCTBE.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3yiabTaThl OCBOCHMSI TPOrpamMmbl MO HHGOpPMaTHKE
OTpaXaloT  OBJIAJICHUE  YHHMBEPCAJIIbHBIMU  Y4YEOHBIMH  JEHCTBUAMH  —
M03HABATEILHBIMU, KOMMYHUKATHBHBIMU, PETYJISTHBHBIMH.

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eiCTBUSA

Bba3oBble Jjoruueckue JeMicTBUA:

YMEHHE ONpENesITh TMOHSATHS, CO37aBaTh OOOOIICHUs, YCTaHABIUBATbH
aHaJIOTUH, KJIacCH(PHUIMPOBATh, CaMOCTOSATEIBHO BHIOMpATh OCHOBAHHUS H
KpUTEpUH ISl KJIaccU(UKaIlMU, YCTaHABIMBATh MPUYMHHO-CIICACTBEHHBIE CBS3H,
CTPOUTH JIOTHYECKUE PACCYXKACHHS, JelaThb YMO3aKIIOUEeHHS (MHIYKTUBHBIC,
JETYKTUBHBIC U TI0 AaHAJIOTUH) U BBIBOJIBI;

YMEHUE CO3/1aBaTh, NPUMEHATh U MPEOOpPa30BbIBATh 3HAKK M CUMBOJIBI,
MOJIEJIA Y CXEMBI JUIsl pEUICHUS! y4€OHBIX U TO3HABATEIbHBIX 33/1a4;

CaMOCTOATENILHO BBIOMpATh CIOCOO perieHus y4eOHOU 3ajayu (CpaBHUBATH
HECKOJIbKO BapHaHTOB pEIICHMs, BBHIOMpATh HamOoJiee MOIXOIANUN € y4ETOM
CaMOCTOATENbHO BBIIEJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTelbcKne 1eiicCTBUS:

dbopMyIMpoOBaTh BOMPOCH, (UKCUPYIOIIME pPa3pblB MEXIY peabHbIM U
JKeJIaTeIbHBIM COCTOSIHUEM CHUTYalluu, 00bEKTa, U CAMOCTOSITEIbHO YCTaHABINBATh
MCKOMOE U JIaHHOE;

OLICHMBATh HA MPUMEHUMOCTh U JOCTOBEPHOCTHh MH(OPMALIKIO, TOJTYUEHHYIO
B XOJI€ UCCJIEI0BAHMS;

IPOrHO3UPOBATh BO3MOYKHOE JajibHElIIee pa3BUTHE MPOLIECCOB, COOBITUN U
UX TIOCJIC/ICTBUSI B AHAJIOTUYHBIX WJIM CXOJHBIX CUTyallUsAX, a TAK)KE BBIIBUTATh
MPEANO0JIONKEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBUSX U KOHTEKCTAX.

Pabora ¢ unpopmaunmeii:

BBIABJIATE AeUIMT WHOOpPMALUM, TaHHBIX, HEOOXOAUMBIX [Jis PEUICHUS
MMOCTaBJICHHOM 3aJ1a4H;

MPUMEHSTh PA3JIUYHBIE METONbl, HHCTPYMEHTHI M 3alpPOChl MPU TMOUCKE H
oTOope MH(OpMAUUU WIM JAHHBIX W3 HUCTOYHUKOB C YYETOM MPEIIOKEHHOM
y4eOHOM 3a/1a4M U 3aJaHHBIX KPUTEPHUEB;

BBIOWpATh, aHAJTU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB U (JOPM IIPEICTABIICHNUS,

CaMOCTOATENILHO  BBIOMpATh  ONTHUMAIBbHYIO  (QOpMy  TIpEICTaBIICHUS
uHOpMaAIMM U WIUIIOCTPUPOBATH pEIIaeMble 337a4d HECIOXHBIMH CXEMaMH,
JuarpaMMamu, MHOU Trpadukoil 1 uX KOMOMHAILIUSAMY;

OIICHMBATh HANEKHOCTh HH(POPMANMKA TIO KPUTEPHSIM, MPEIJIOKECHHBIM
yauTeseM Win chOpMyITHPOBAHHBIM CaAMOCTOSTENBHO;



3¢ ($HEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATh HHPOPMAIIHIO.

KoMMyHHMKAaTHBHBIE YHHBEPCAJIbHbIC YUeOHbIE AeiCTBUA

OO0wmenne:

COIOCTABIISATh CBOU CYXKJICHHSI C CYXICHUSMU JPYIMX YYaCTHUKOB JUAJOra,
OOHapyXUBaTh PA3IUUKUE U CXOACTBO MO3UIIHIA;

nyOJIMYHO MPENCTABIATh PE3YJIbTAThl BBIIOJIHEHHOTO ONBITA (IKCIIEPUMEHTA,
UCCJIEJOBaHMSI, IPOEKTA);

CaMOCTOSITENIbHO ~ BbIOMpaTh (opMaT BBICTYIUIEHHS C Y4YETOM 3a4ay
NPE3EHTAld U OCOOEHHOCTEN ayJUTOPUU U B COOTBETCTBHHM C HUM COCTaBJISATh
YCTHBIE U MMCbMEHHBIE TEKCTHI C UCIOJIb30BAHUEM HILTIOCTPATUBHBIX MATEPUAJIOB.

CoBMmecTHasI 1eITEIBHOCTD (COTPYIHHUYECTBO):

IIOHUMAaTh M HCIIOJIb30BaTh MPEUMYILIECTBA KOMAHIHON M WHIWBUAYaJIbHOU
paboThl MpHU pEHIeHUH KOHKPETHOM NpoOJeMbl, B TOM 4YHUCIE NpPU CO3JaHUU
MH(OPMAIMOHHOTO MPOIYKTA;

NPUHUMATh 1I€JIb COBMECTHOW MH(MOPMALMOHHON NEATEIbHOCTH MO cOopy,
oOpaboTke, mnepenade, Qopmanuzanuu HHPOPMALUHM, KOJJIEKTUBHO CTPOUTH
NeHCTBUS MO €€ JOCTMKEHMIO: paclpeiessiTh POJiu, JOrOBapUBaThCSA, 00CYXKAATh
MIPOLIECC U PE3YJIHTAT COBMECTHOM PaOOTHI;

BBIIIOJIHATh CBOKO 4YacTh paboOThl ¢ MH(pOpManued Wik HHPOPMALUOHHBIM
IPOLYKTOM, AOCTHTasi KaueCTBEHHOI'O pPeE3yJibTaTa [0 CBOEMY HAINPABICHUIO U
KOOPJMHUPYSI CBOM JIEHUCTBHS C IPYTUMHU WICHAMH KOMAaH/IbI;

OLIEHMBATh KaY€CTBO CBOETO BKJIaJa B OOUIMI MH(POPMALIMOHHBINA MTPOIYKT 110
KpUTEPUSIM, CaMOCTOSITEJIbHO chopMyITUPOBAHHBIM YYaCTHUKaAMU
B3aUMOJICHCTBUS,

CPaBHUBATh pe3yJlbTaThl C MCXOAHOW 3aJadyed M BKJAJ KAXKIOTO WICHA
KOMaH/bl B JOCTWXXEHHE pe3yJlbTaTOB, pa3AeiisiTh chepy OTBETCTBEHHOCTH U
HPOSIBJISITH TOTOBHOCTD K MPEIOCTABICHUIO OTUETA MEPE TPYIIION.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

BBIABJISITh B JKM3HEHHBIX M YYEOHBIX CHUTYyallUsiX MpoOJieMbl, TpeOyroiue
pelieHus;

OpPUEHTUPOBATHCA B PA3NIMYHBIX MOJAXOJAaX K MPHUHATUIO PEUICHUU
(MHAMBUlyaIbHOE IPUHSATHE PELICHUM, IPUHITUE PEIIICHUH B TPYIIIE);

CaMOCTOSITETIbHO COCTABJISITh QJITOPUTM PEIICHUS 3a7a4yu (WM €ro 4acTh),
BBIOMpaTh crioco0 perieHus yueOHOM 3a/laud ¢ YYETOM HMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh IMpejajiaraéMble BapUaHTHI
pELICHUN;



COCTABJIATh IUIAH AEHCTBUM (IUIaH peanu3aldd HaMEYEHHOIo alropurMa
pElIeHMs), KOPPEKTUPOBATh MPEJIOKEHHBI AITOPUTM C YYETOM MOIYUYEHUS
HOBBIX 3HAHHUH 00 M3y9aeMOM OOBEKTE;

nenatb BBIOOP B YCIHOBUSAX MPOTUBOPEUYMBOM HHpoOpManuu u OpaTh
OTBETCTBEHHOCTH 32 PEILICHHUE.

CaMoOKOHTpPOJIb (pediexcus):

BJIaJIETh CIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBAIIMH U PEIICKCHUH;

JIaBaTh OIIEHKY CUTYAIlMH U MpeJiaraTh IiaH e€ U3MEHEHUS;

YUUTHIBATh KOHTEKCT U MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh
Opy penieHud y4eOHOM 3ajauM, aJanTHUPOBaTh pEIICHHEe K MEHSIOMINMCS
00CTOSITEIIECTBAM;

OOBSACHATh  NPUYMHBI  JOCTHKEHUS  (HEIOCTHXKEHHS])  PE3yJIbTaTOB
MH(POPMALIMOHHOM JESATENIbHOCTH, J1aBaTh OLEHKY IPUOOPETEHHOMY OMBITY, YMETh
HaXOJUTh ITO3UTUBHOE B ITPOU3OLIEAIIEH CUTYaLlUN;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBUINXCS CUTYallui, YCTAHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEM;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIU U YCIOBUSAM.

IMOIHOHAIbHbIA HHTEJJIEKT:

CTaBUTb c€0s1 HA MECTO JPYroro 4ejoBeKa, IOHUMaTb MOTHUBBI U HAMEPEHUS
JPYroro.

IIpunsitue cedst U APyrux:

OCO3HAaBaTh HEBO3MOYKHOCTb KOHTPOJIMPOBATh BCE BOKPYT JAXE B YCIOBHSX
OTKPBITOTO JOCTYTA K JIIOOBIM 00bEMaM HHGOPMAIIHH.

HPEIMETHBIE PE3YJIbTATBI

K xoniy oOydyenus B 7 kjacce y oOydaromierocs OyayT copMHUpOBaHbI
CIICYIOIINE YMEHHUS:

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

KOIUPOBAaTh W JICKOJAWPOBATH COOOIIEHUS 110 3aJaHHBIM IIpaBUJIaM,
JEMOHCTPHUPOBATh TOHMMAHUE OCHOBHBIX MPUHITUIIOB KOJAWPOBAaHUS WH(POpMAIIUN
pa3TUYHON MIPUPOJIBI (TEKCTOBOM, TpadMueCKO, ayano);

CpaBHUBATh JUIMHBI COOOIEHWH, 3alMUCAaHHBIX B pa3IMYHBIX andaBuTax,
OTIepUpPOBaTh C€IMHUIIAMH H3MEpPEHUsT WHGOPMAIIMOHHOTO 00bEMa U CKOPOCTH
nepeaaun JaHHbBIX;

OIICHMBATh W CPAaBHUBATH pa3Mepbl TEKCTOBBIX, I'PAPUUYCCKUX, 3BYKOBBIX
daiinoB u Buaeodaityios;



OPUBOJUTH TMPUMEPHI COBPEMEHHBIX YCTPOWCTB XpaHEHUS U Tepeaadu
uH(bOpMaIli, CPAaBHUBATh UX KOJMYECTBEHHBIE XapaKTEPUCTHKY;

BBIJICTISITh OCHOBHBIE ATAalbl B UCTOPHUH U MOHUMATh TEHJCHIMU Pa3BUTHUSA
KOMIIBIOTEPOB U IIPOrPaMMHOTr0 00eCTIeUeHUS;

[OJTy4aTh ¥ UCIOJIB30BaTh MH(OPMALIUIO O XapaKTEPUCTHKAX ITEPCOHATIBHOTO
KOMITBIOTEPA M €r0 OCHOBHBIX 3JIEMEHTax (MpOLIECCOp, ONEpaTUBHAS MaMSTh,
JOJITOBPEMEHHAs aMsTh, yCTPOICTBA BBOJA-BbIBO/A);

COOTHOCUTh XapaKTEPUCTUKH KOMIIBIOTEpA C 33JauyaMi, PEUIaéMbIMU C €ro
OMOMUIBIO;

OPUEHTHPOBATbCSI B HEPAPXUUECKOM CTPYKType (aillioBoil cucTeMbI
(3amuceIBaTh ToONHOEe WMA (haiinma (kaTtayora), myTh K ¢aimy (karajory) IO
UMEIOIIEMYCSl OMMCAaHUI0 (PAalIOBOM CTPYKTYpPhl HEKOTOPOTrO HMH(OPMALMOHHOTO
HOCHTEJIS);

paborath ¢ (aillIoBOMl CHUCTEMOM NEPCOHAIBHOTO KOMIBIOTEpPA C
UCIIOJIb30BaHUEM Tpaduueckoro uHTepdeiica, a UMEHHO: CO3/1aBaTh, KOMUPOBATb,
nepemMeniarb, NepeuMEHOBBIBATh, YJIAJIATh U apXMBHUPOBATh (ailibl U KaTajorw,
UCITI0JIb30BaTh aHTUBUPYCHYIO POTPaAMMY;

IPEJCTaBIISTh PE3YIbTAThl CBOEH JIEATEIBHOCTH B BUJE CTPYKTYPUPOBAHHBIX
WUTIOCTPUPOBAHHBIX IOKYMEHTOB, MYJIbTUMEAUNHBIX MTPE3ECHTALIHIH;

uckatb nHpopmanuio B MIHTEpHETE (B TOM UHMCIE, MO KIIOYEBBIM CIOBaM, IO
U300pAKEHNIO), KPUTUYECKH OTHOCUTHCS K HaWJIE€HHON MH(OpMaluu, 0CO3HABAs
OMaCHOCTh JUIsI JIMYHOCTM U OOLIeCTBAa pacHpOCTPAHEHUS BPEIOHOCHOM
uH(pOpMaIlK, B TOM YHCIIE SKCTPEMUCTCKOTO U TEPPOPUCTUUECKOTO XapaKTepa;

MOHUMATh CTPYKTYPY aJpecOB BEO-PECypPCOB;

UCII0JIb30BaTh COBPEMEHHbBIE CEPBUCHI HHTEPHET-KOMMYHUKAIUI;

coOmtoaTh TpeOoBaHMs O€30MAaCHOM AKCILTyaTallMM TEXHUYECKHUX CPENICTB
MHPOPMAILMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJOIHH, COOMI0AaTh CETEeBOM
ATUKET, 0a30Bble HOPMBI WH(DOPMAIMOHHOW OSTUKM M TIpaBa TpH paboTe C
NPWIOKEHUSIMU Ha JIOOBIX ycTpoiicTBax U B MHTepHeTe, BbIOMpaTh Oe30macHble
CTpaTEeruu NOBEACHUS B CETH;

OPUMEHATh METOAbl TPO(QUIAKTUKKA HEraTUBHOTO BIUSHUS  CPEICTB
UHQOPMALIMOHHBIX M KOMMYHUKAIIUOHHBIX  TEXHOJOTUH Ha  3/10pOBbE
MI0JIB30BATEII.

K konmy oOyuenuss B 8 kiacce y oOydaromerocss Oyayt chopmMupoBaHbI
CIIEYIOIINE YMEHHUS:

MOSICHATh  HA  TpUMEpax  pa3iuuus  MEXKAY  IMO3UIIMOHHBIMU |
HETO3UIIMOHHBIMHU CHCTEMaMH CUHCIICHUS,



3alMChbIBaTh W CpaBHUBaATh wHenble yucna oT 0 po 1024 B pasznmuHbIX
MO3UIIMOHHBIX CHUCTEMaX CUYHUCIeHUs (C OCHOBaHUSIMHU 2, 8, 16), BBIIOJHATH
apu(pMeTHIECKHEC OTICPAIMH HAJl HUMU;

pPacKpbIBaTh CMBICI TOHSTHH «BBICKA3bIBAHUEY», «JIOTHYECKAs OMEpALUs,
«JIOTUYECKOE BBIPAKCHHEY;

3aMUCHIBATh JIOTUYECKUE BBIPAKEHUS C HCIOJIb30BAaHUEM JIM3BIOHKIINH,
KOHBIOHKIIUM W OTPUIAHUS, ONPEICISATh UCTUHHOCTH JOTUYECKUX BBIPAXKCHUH,
€CJIM U3BECTHBI 3HAYCHHS] MCTMHHOCTU BXOJAIIMX B HETO MEPEMEHHBIX, CTPOUTH
TaOJIMIIBI UCTUHHOCTH JIJISl JIOTUYECKUX BBIPAKCHUH;

PacKpbIBaTh CMBICI MOHATHM «HUCIOJHUTENbY, «AITOPUTM», IIPOrPAMMay,
MOHUMAs PA3HUITY MEXKy YIOTPEOIICHUEM 3THX TEPMUHOB B OOBIJICHHOW PEYH U B
UH(pOpPMATHKE;

ONKCHIBATH AJNTOPUTM PEIICHUS 3a/Jauyd PAa3IMYHBIMUA CIOCOOaMH, B TOM
YHCII€ B BUJIE OJIOK-CXEMBI;

COCTaBJISATh, BHIMIOJIHITH BPYYHYIO U HA KOMITBIOTEPE HECIIOKHBIE aJITOPUTMBI
C UCIIOJb30BAaHUEM BETBJICHUW M IUKIOB [JIl YOPaBJICHUS WCIOJHUTEISIMHU,
TakuMu kak PoOot, Uepenaiika, UepTEXHUK;

UCIIOJIb30BaTh KOHCTAaHThl W TEPEMEHHBIC PA3IMYHBIX THUIOB (YUCIIOBBIX,
JIOTUYECKUX, CUMBOJIBHBIX), @ TaKXKe COACpIKAIIUE UX BBIPAKEHUS, UCIIOIH30BaATh
orepaTop MpUCBANBaHUS;

UCIIOJIB30BaTh MPU pa3padOTKe MporpamMM JIOTMYECKUE 3HAYCHUS, ONepaluu
Y BBIPAXKEHUS C HUMU;

aHaJM3UPOBATh MPEJIOKEHHBIE AITOPUTMBbI, B TOM YHCJIE ONPEIEIATh, KAKUE
pEe3yAbTaThl BO3MOXHBI IPU 3aJaHHOM MHOXECTBE UCXOIHBIX 3HAYCHHUI;

co3/laBaTh W  OTJaXUBaTh MPOTpaMMbl HAa  OJHOM U3  SI3BIKOB
nporpammupoBanus  (Python, C++, [Ilackanb, Java, C#, IIkoybHbIHA
AnropuTMUYEeCKUl SI3BIK), pearu3ylollue HECIOXKHBbIE aJITOPUTMBI 00paOOTKH
YUCJIOBBIX JAHHBIX C HCIOJb30BAHWEM LIHMKJIOB M BETBJICHHI, B TOM YHUCIE
peanu3yrone MpoBEPKY ASTUMOCTH OJHOTO 1IEJIOTO YKciia Ha JIPyroe, MpoBepKy
HaTypaJIbHOTO YKCJia Ha MPOCTOTY, BBIACICHUS IIU(Dp U3 HATYpaJIbHOTO YHCIIA.

K konmy oOyuenuss B 9 kiacce y oOyuaromierocss Oyayt chopmMupoBaHb
CJICTYIOITUE YMCHHUS:

pa3OuBaTh 3aJaud Ha IOJ3aJa4M, COCTABJIAThH, BBIMOJHATH BPYYHYIO M Ha
KOMITBIOTEPE HECIOKHBIC aJITOPUTMBI C HCIIOJIb30BAaHUEM BETBIICHHUH, ITUKJIOB U
BCIIOMOTATENIbHBIX QJITOPUTMOB JIJISl YIPABJICHHS] UCIOJHUTEISIMU, TaKUMHU Kak
Po6ot, Uepenamika, UepTéxHUK;

COCTaBJISITh M OTJQXKHBATh MPOTPAMMBI, PEATH3YIOIINE THIIOBBIC aJITOPUTMBI
00pabOTKM YHCIOBBIX TMOCJIEIOBATEIIBHOCTE WM OJHOMEPHBIX YHCIIOBBIX
MacCHUBOB (ITOMCK MaKCUMYMOB, MUHUMYMOB, CYMMBbI WJIH KOJTUYECTBA JIEMEHTOB



C 3aJlaHHBIMHU CBOMCTBaMH) Ha OJHOM M3 SI3bIKOB mporpammupoBanus (Python,
C++, Ilackanb, Java, C#, llIkonbHbIH ANTOPUTMUYECKUN S3BIK);

pacKphIBaTh CMBICH MOHATUNA «MOJENb», «MOAECIUPOBAHUEY», ONPEAEIAThH
BUJIBI MOJIEJEH, OIEHUBATh aJCKBATHOCTb MOJEIU MOJACIUPYEMOMY OOBEKTY M
HEJIsIM MOJIETTUPOBAHMS;

UCIIONB30BaTh Tpadbl M JAEpPEeBbs Ui MOJICIMPOBAHUSA CHUCTEM CETEBOW U
UEPAPXUUYECKOM CTPYKTYpPBI, HAXOAUTh KpaTualiuii myTh B rpade;

BBIOMpATH CIIOCO0 MPEACTaBICHUS JAHHBIX B COOTBETCTBUU C MOCTABICHHON
3ajadyel  (TaOauIbl, cXembl, TpaduKu, JAHarpaMMbl) C HUCIIOJIb30BaHUEM
COOTBETCTBYIOIIUX IIPOrPAMMHBIX CPEJICTB 00paOOTKU JaHHBIX;

UCIIONb30BaTh  AJIGKTPOHHBbIE TAOMUIBl Il  OOpaOOTKH, aHamu3a U
BU3YyaJIM3allMM YHCIOBBIX JaHHBIX, B TOM YHCJIE C BBIICICHUEM JMala3oHa
TaOJIMIBI U YIIOPSIIOYUBAHUEM (COPTUPOBKOI) €r0 AIEMEHTOB;

cO3/7[aBaTh U MPUMEHSTH B 3JICKTPOHHBIX TaOIMIIAX (POPMYIIBI ISl pacCUETOB C
WCIIOJIb30BAHUEM BCTPOEHHBIX apu(pMeTHYecKux (YyHKUHMA (CyMMHUpOBaHUE U
MOJICYET 3HAYEHUI, OTBEYAIOIINX 3aIaHHOMY YCJIOBUIO, CpEIHEE apU(PMETHUECKOE,
MMOMCK  MaKCUMaJbHOTO M  MHHUMAJIBHOTO  3HA4Y€HHS),  aOCOJIIOTHOM,
OTHOCUTEJIBHOM, CMEIIAHHOM aJipecalny;

UCIOJIb30BaTh 3JIEKTPOHHBIE TAOJMIBI Ui YUCIEHHOTO MOJEIUPOBAaHUS B
MPOCTHIX 33/1a4ax U3 Pa3HbIX MPEAMETHBIX 00JacTell;

UCIIOJIb30BaTh ~ COBPEMEHHBIE  WMHTEPHET-CEPBUCHI (B TOM  4HCIE
KOMMYHUKAIIUOHHBIE CEpPBUCHI, OOJIAYHbIE XpaHWIMINA JAHHBIX, OHJIAWH-
mporpaMmbl  (TEKCTOBBIE M TpaUUecKue pPEeNaKkTophbl, Cpeabl pa3paboTku)) B
y4eOHOM U TTOBCETHEBHOM JIEATEILHOCTH;

NPUBOAUTH TPHUMEPHI HCIOJb30BAHUA T€OMH()OPMAIIMOHHBIX CEPBHUCOB,
CEpPBUCOB TOCYJIapPCTBEHHBIX YCIyr, 00pa3oBaTelbHbIX cepBUCOB HHTepHETa B
y4eOHOM ¥ TTOBCETHEBHOM JIEATEILHOCTH;

UCIIOJIB30BaTh  pas3jIMyHblE  CPEACTBA  3alMTBl  OT  BPEJAOHOCHOIO
IPOrpaMMHOr0 OOecnedyeHus, 3allUIlaTh [EePCOHAIbHYI0 HHPOPMALUIO OT
HECAaHKIIMOHUPOBAHHOTO JOCTYIA U €ro MOCIEICTBUI (pa3rjalieHusi, MOJAMEHbI,
yTpaTbl JaHHBIX) C YYETOM OCHOBHBIX TEXHOJOIMYECKUX W COLMAIbHO-
IICUXOJIOTUYECKUX  aCIEeKTOB  HCIIONb30BaHMs ceth HMHrepHer  (cereBas
aHOHUMHOCTb, IU(POBOH ClIe]l, Ay TEHTUYHOCTh CYObEKTOB U PECYPCOB, OMACHOCTD
BpPEJIOHOCHOTO KO/1a);

pacno3HaBaTh NOMBITKU U MPEAYNPEKAATh BOBICUCHHUE CEOsl M OKPY>KAIOIIHNX
B JICCTPYKTHBHBIC U KpPUMHHAJIbHBIE (DOPMBI CETEBON aKTUBHOCTU (B TOM YHCIIE
KrOepOyJUTHHT, (DUILIUHT).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM nupposbIe
Ne /o P Konrpoubusie IIpakruyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Hudposasi rpaMoTHOCTH
11 Kommnbrorep — yHuBepcanbHOE YCTPOKUCTBO ) bubnnoreka [JOK
' 00pabOTKH JTaHHBIX https://m.edsoo.ru/7f41646e
1.2 [Iporpammebl U JaHHbBIE 4 bubmmorexa [TOK
https://m.edsoo.ru/7f41646e
1.3 KomnbrotepHsie cetu 2 bubmmorexa LHOK
https://m.edsoo.ru/7f41646e
Hroro no pazneny 8
Pa3nes 2. Teopernueckue 0CHOBbI HHPOPMATHKH
)1 WNudopmanus u uHhopMaiioHHbIE ) bubnuoreka [IOK
' IPOIIECCHI https://m.edsoo.ru/7f41646e
22 [IpencraBnenue nHPpOpMaLUU 9 bubmorexa LIOK
https://m.edsoo.ru/7f41646e
Hroro no paszneny 11
Pazgen 3. UndopmManmoHHbie TEXHOJIOTUH
3.1 TekcToBbIE JOKYMEHTBI 6 1 Bubmmorexa LIOK
https://m.edsoo.ru/7f41646e
3.2 KowmnerotrepHas rpaduka 4 Buommorexa LOK
https://m.edsoo.ru/7f41646e
3.3 MynpTUMEAUIHBIE TPE3EHTALUN 3 | bubnmoreka [JOK




https://m.edsoo.ru/7f41646e

Hroro no pazneny 13
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




8 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3aeioB U TeM undposbie
Ne n/m P Konrpoabnbsie IIpakruuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
bubnuoreka [{OK
1.1 C 6 1
HICTENBL CHHCICHIE https://m.edsoo.ru/7f418516
1.2 DNeMEHTHI MaTEMaTUYECKON JIOTUKH 6 1 bubmmorexa [IOK
https://m.edsoo.ru/7f418516
Hroro no pazneny 12
Pa3zngen 2. AnropuTt™MbI U1 NIPOrpaMMHUPOBaHUE
21 Hcnonaureny 1 anropuTMsl. 10 | bubnuoreka [IOK
' AJITOPUTMUYECKNE KOHCTPYKIIUU https://m.edsoo.ru/7f418516
bu6nmorexa LIOK
2.2 A 9
SR TIPOTPAMMUPOBAHIA https://m.edsoo.ru/7f418516
2.3 AHanus alropuTMoB 2 bubmmorexa [TOK
https://m.edsoo.ru/7f418516
Hroro no paszneny 21
Pe3epBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0




9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Konrpoubnbie IIpakruyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznea 1. udgpoBasi rpaMOTHOCTH
11 I'moGanbHas ceth IHTEpPHET M cTpaTeruun 3 bubmuoreka [JOK
) 0€3011aCHOT0 ITIOBEACHUS B HEH https://m.edsoo.ru/7f41a7d0
bu6 OK
1.2 Pabota B nH(DOpMAITMOHHOM MMPOCTPAHCTBE 3 nosmoreka L
https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 6
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
bu6 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
bu6nmoreka [JOK
3.1 Pa3pabotka anro 0 orpa 6 1
pabOTKa ATOPHTMOB 1 HpOrpamm https://m.edsoo.ru/7f41a7d0
bu6nmoreka [JOK
32 VYnpasnenue 2
HpaBIIeHH https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 8
Paznen 4. UndopmManmoHHbIe TEXHOJIOTUH
b K
4.1 DNeKTPOHHBIE TaOIUIIBI 10 nomorexa LO
https://m.edsoo.ru/7f41a7d0
4.2 WNHudopmaninoHHbIE TEXHOJIOTUHU B 1 bubnnorexa [JOK




COBPEMEHHOM O6HI€CTBC

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

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







HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero H3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypchl
Kommnsrorep — yHuBepcanbHoOe
BBIYMCIIUTENILHOE YCTPOICTBO,
bu6mmoreka [IOK
paboTaroliiee 1o nporpamme. 1
https://m.edsoo.ru/8al521d2
TexHuka 6€30MaCHOCTH U MpaBUiIa
paboThl Ha KOMIIBIOTEPE
Hcropus u coBpeMeHHbIE 1 bubnnorexa [HOK
TEHJAECHLUU Pa3BUTHUS KOMIIBIOTEPOB https://m.edsoo.ru/8al523ee
[TporpammHuoe obecnieueHme
bu6mmoreka [JOK
komnbroTepa. [TpaBoBas oxpana 1
https://m.edsoo.ru/8a152826
MporpamMM U JaHHBIX
®daiinel 1 nanku. OCHOBHbBIE 1 bubmuorexa [JOK
orepauuu ¢ (ailnaMu 1 nankamu https://m.edsoo.ru/8al52a74
ApxuBanus JaHHBIX.
Hcnonws3oBanue nporpamMm 1 bubmmorexa [OK
porp https://m.edsoo.ru/8alS52cfe
apXHUBaTOpPOB
KommnsrorepHsie BUPYCHI U 1 bubnnoreka [JOK
aHTUBHUPYCHBIE [IPOIPAMMBI https://m.edsoo.ru/8al52{74
Komnsrorepnsie cetu. [louck 1 bubnmoreka [JOK
nHdopmanuu B cetu UHTEpHET https://m.edsoo.ru/8a153244
CepBHCHI UHTEPHET-KOMMYHHUKALIUM. ] bubnuorexa [JOK
Cereoii aTuker. Ctparerun https://m.edsoo.ru/8a153460




0e301macHOTO IIOBCIACHUSA B

rpaguYeCcKuX JaHHBIX JJIS
pacTpoBOro u300paxeHus

HNutepnere
bu6 OK
9 Nudopmanus u naHHbIE nosmorexa L
https://m.edsoo0.ru/8a161966
bu6mmoreka [IOK
10 Nudopmanmo € mmporecc
HOOPMAIHOHHBIC POLECCE! https://m.edsoo.ru/8al6le2a
PaznooOpa3zue sa3b1K0B U aJihaBUTOB.
bu6mmoreka [IOK
11 EcrecTBeHHbIE 1 hOpMaTIbHBIC
https://m.edsoo.ru/8al61fec
SI3BIKA
JIBon4HBIN andaBHT.
bu6mmoreka [IOK
12 [IpeobpazoBanue mobdoro andabButa
https://m.edsoo.ru/8a162186
K IBOMYHOMY
[IpencraBnenue qaHHBIX B
bu6mmoreka [IOK
13 KOMIIBIOTEPE KaK TEKCTOB B
https://m.edsoo.ru/8a162316
JBOMYHOM alihaBUTe
14 Enununer usmepenus nadopmanuu bubnmnoreka [JOK
U CKOPOCTH IIepelaut JaHHBIX https://m.edsoo.ru/8a16249c
KonupoBanue TekcToB.
15 PaBHOMEpHBIE 1 HEpaBHOMEPHBIE bubmmorexa [TOK
P P P https://m.edsoo.ru/8al 62510
KOJIBI
16 JlexonupoBaHue COOOIIEHUH.
WNudopmannoHHbIi 00bEM TEKCTa
17 [Hudposoe npencrapienne bubmuorexa [JOK
HENPEPHIBHBIX JaHHBIX https://m.edsoo.ru/8a162848
Konuposanue nsera. Onenka
18 nH(pOpMaLIMOHHOTO 00BEMA bubnuoreka [IOK

https://m.edsoo.ru/8al629ec




bu6mmoreka [JOK

19 Konuposanue 3Byka
Aup K https://m.edsoo.ru/8a162b72
PezepBHblii ypok «KoHTpobHAsS
20 aGOI;a o Tfole "TIpe cfaBneHHe bubmmorexa LIOK
P ne el https://m.edsoo.ru/8a162d02
uHpopmanuu'"»
TexcToBblE TOKYMEHTBI, UX BBOJ U
AOKIM A bu6mmoreka [JOK
21 pEIaKTUPOBAHKUE B TEKCTOBOM
https://m.edsoo.ru/8al62e7e
IpoLeccope
” dopmaTUPOBAHKUE TEKCTOBBIX bubnuorexa [JOK
IIOKYMEHTOB https://m.edsoo.ru/8al62fe6
3 [Tapametpsl cTpanuibl. COUCKU U bubnnorexa [JOK
TaOJIALBI https://m.edsoo.ru/8al632d4
24 BcTaBka HEeTEKCTOBBIX OOBEKTOB B bubmuorexa [JOK
TEKCTOBBIE JIOKYMEHTHI https://m.edsoo.ru/8a1632d4
NuTennexryaibHble BO3SMOXHOCTH
25 COBPEMEHHBIX CHUCTEM 00pabOTKH
TEKCTOB
O06001eHne U cucTeMaTH3alus
. bubnuotexa [JOK
26 3HaHUi Mo TeMe «TeKcToBbIe
https://m.edsoo.ru/8al635¢c2
JOKYMEHTBD)
7 I'padnueckuit penakrop. Pacrpossie bubnuoreka [IOK
PUCYHKHU https://m.edsoo.ru/8a163874
73 Onepanuu pe1akTUPOBAHUS bubnmoreka [JOK
rpaduuecKux 0OHEKTOB https://m.edsoo.ru/8a1639d2
bu6mmorexa [IOK
29 Bekropnas rpaguka
pHas rpad https://m.edsoo.ru/8al 63b30
30 O06o0011eHNe U cUCTeMaTH3aIUs bubmmoreka [IOK

3HAHU 10 TEME ((KOMHLIOTCpHa}I

https://m.edsoo.ru/8al6404e




rpaduka». [IpoBepounas padora /
Bcepoccuiickas npoBepodHas
pabora

PesepBHbIil ypok. O60011IcHIE 1

31 cUcTeMaTu3alvs 3HaHHUH / 1 bubmuorexa [JOK
Bcepoccuiickas npoBepouHas https://m.edsoo.ru/8a164828
pabora

1 [ToaroroBka MyIbTUMEIUNHBIX 1 bu6mmoreka [IOK
Mpe3eHTalMi https://m.edsoo.ru/8al1642c4
JloOaBiieHHe Ha ciaiia

33 ayIHOBU3YaAJIbHBIX JaHHBIX 1 bubmaorexa [IOK

ya y g ’ https://m.edsoo.ru/8al164472
aQHUMAIIMH U THUIIEPCCHIIOK
O0001IeHE U CHCTEMATH3AIUSA
34 3HaHuH 110 TeMe «MyIbTUMETUNHEIE 1 bubnnorexa LIOK
Y A hitps://m.edsoo.ru/8al 64652
MIPE3CHTAIII
OBIIEE KOJIMYECTBO HACOB I10 34

I[TPOTPAMME




8 KVIACC

KoaudecTBo 4acoB DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcbl
1 Heno3unumonHsie 1 MO3UITMOHHBIE | bubmuorexa [JOK
CHUCTEMBbI CUHUCIICHUSA https://m.edsoo.ru/8a1649¢0
bubmuorexa [JOK
2 Passepuyras dopma 3anncu ynciaa 1
pHyTas ¢op https://m.edsoo.ru/8al64ba2
JIBonuHas cucremMa CUUCIIEHUS.
3 Apudmernueckue onepanm B 1 bubmmorexa LIOK
p . patl https://m.edsoo.ru/8a164d96
IBOMYHON CUCTEME CUHUCIIEHUS
4 BocbMmepudnasg cucreMa CUUCIICHUS 1 bubnnorexa LIOK
P hitps://m.edso0.ru/8a165296
5 [HlecTHaauarepuyHas cucTreMa | bubnuoreka [IOK
CUMCJIICHHS https://m.edsoo.ru/8al6549¢
O000I11IeHNE U CUCTEMATHU3AIHS
6 3HaHUU 110 TeMe «CHUCTEMBI 1 bubmorexa LHOK
https://m.edsoo.ru/8al6564c
CUHCIIEHUS
bu6mmoreka [IOK
7 Jlornueckue BhICKa3bIBAaHUS 1
https://m.edsoo.ru/8al657fa
g Jlornueckue onepanuu «u», «AIN», | bubnnoreka [JOK
«HEe» https://m.edsoo.ru/8al65b56
9 OrnpeneneHne HCTUHHHOCTH 1 bubnnorexka [JOK
COCTAaBHOI'O BbICKA3bIBAHUS https://m.edsoo.ru/8al65¢f0
10 TabmuIbl UICTUHHOCTH 1
11 Jlornueckue 31eMeHThI 1 bu6mmorexa [IOK




https://m.edsoo.ru/8al65e¢94

KonTponbhas pabota no teme

12 «2NeMeHThl MAaTEMaTH4YECKOMN bubmmorexa [TOK
https://m.edsoo.ru/8al78c38

JIOTUKWY

13 [TonsiTue anropurma. Mcnonnurenu bubnmoreka [JOK
aJITOPUTMOB https://m.edsoo.ru/8al17949¢

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

15 ANTOpUTMUYECKAs] KOHCTPYKIIHS
«clieloBaHue». JINHEWHBIN alrOpUTM
ANTOpUTMUYECKAS] KOHCTPYKLIMS

16 «BETBJICHUEY: MOJIHAS U HEIIOJIHAs
dbopmbl

17 ANTOpUTMUYECKAs] KOHCTPYKIIHS bubnuorexa [JOK
«IIOBTOPEHUE https://m.edsoo.ru/8al7998a

18 ®opmalIbHOE UCTIOTHEHNE bubnuoreka [IOK
ajaropurMa https://m.edsoo.ru/8al79aac
Pa3zpaboTka HECTOKHBIX AITOPUTMOB

19 C MCIIOJIb30BAaHUEM ITUKJIOB JIJIS bubmuorexa [JOK
ynpasiaeHus: GpopManbHBIMU https://m.edsoo.ru/8al79%¢1c
WCTIOTHUTEIISIMU
Pa3zpaboTka HECTOKHBIX AITOPUTMOB

20 C UCIOJIb30BAaHUEM ILIUKIIOB U bubnmoreka [JOK
BETBJICHUM [JIS1 YIIPABIICHUS https://m.edsoo.ru/8al79%¢1c
(hopMaTbHBIMU UCTIOTHUTEIISIMHU

21 Brinonnenue anropurMos bubmmorexa LIOK

https://m.edsoo.ru/8al7a06a
22 O000IIIeHNE U CUCTEMATHU3ALHS bu6mmnoreka [JOK




3HaHUH o TeMe «lIcromHuTenu u
AITOPUTMBL. AJITOPUTMUYECKUE
KOHCTPYKIIUU»

SI3piK iporpammupoBanus. Cucrema

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

23 POrPaMMHUPOBAHUS
24 [Tepemennnie. Oneparop
MIPUCBAUBAHUS
’5 [IporpamMmmupoBanue TMHEHHBIX
AJITOPUTMOB
26 Pa3paboTtka nporpamm, coaepkaiux
orepaTop BETBJICHUS
27 Juanorosas oTaaaka nporpamm
28 [ukun ¢ ycnoBuem
29 [ukn ¢ nepeMeHHoi bubmorexa LHOK
https://m.edsoo.ru/8al7ac4a
bu6mmoreka [JOK
30 OO06paboTka CHMBOJIBHBIX TAHHBIX https://m.edsoo.ru/8al Tadée
O06o0011eHNEe U cUCTeMaTH3aIHs
3HAaHUU O Teme «SI3bIK
31 nporpammupoBanus» [IpoBepounas bubmmorexa [TOK
. https://m.edsoo.ru/8al7ae8e
pabora / Bcepoccuiickas
poBepoyHas paborta
PesepBHrlit ypok. O6001ICHHE U
3 CUCTEMAaTH3alMsl 3HAaHUM U yMEHUI bubmuoreka [IOK
1o Kypcy uHpopmatuku 8 kiacca / https://m.edsoo.ru/8al17b456
Bcepoccuiickast mpoBepouHasi pabota
133 AHanu3 anroputmoB. OnpeneneHue bubnnorexka [JOK

BO3MOJHBIX PE3YyJIbTATOB pa60TBI

https://m.edsoo.ru/8al 7afa6




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




9 KJIACC

Koaun4decTBO yacoB DJIeKTPOHHbIE
No ara nudpoBLIe
Tema ypoka Konrpoabnbsie IIpakruuyeckue A dp
n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcbl
1 I'mo6anwsHas cerb UnTepuer. IP- 1 bubnmoreka [JOK
azpeca y3i0B. bosbiire 1anHbie https://m.edsoo.ru/8al7b578
bubnuoreka IIOK
2 WNudopmannonnas 6€30macHOCTb 1 i
https://m.edsoo.ru/8al17b690
VYder nousTHS 00 UHPOPMALTMOHHOM
3 0€30IMaCHOCTH NP CO3JIaHUU 1 bubnnoreka [JOK
KOMILIEKCHBIX WH(OPMAIIMOHHBIX https://m.edsoo.ru/8al7b7bc
O00BEKTOB B BUJIC BEO-CTPAHUI]
4 Bunrp! neareinrHOCTH B cETH | bu6mmoreka [IOK
NHutepHer https://m.edsoo.ru/8al7b8e8
OO0J1auHBIE TEXHOJIOTUH.
5 Hcnonk3oBanue onnaitH-ouca ans 1 bubmmorera [TOK
https://m.edsoo.ru/8al7bale
pa3paboTKu JOKYMEHTOB
O00011IeHNE U CUCTEMATHU3aIUs
3HaHuil 1o TeMaM «[ J1o0abHas CETh
6 HNurepHer u ctparerun 0€30macHOro 1 bubmmorera [TOK
p pv https://m.edsoo.ru/8al7bb36
MOBEICHUS B Hely, «PadboTa B
MH(OPMAIIMOHHOM TTPOCTPAHCTBE»
7 Mogaenu u MoaeIupOBaHKUE. 1 bu6mmorexa [IOK
Knaccudukanuu moneneit https://m.edsoo.ru/8al7be06
bubnuoreka IIOK
8 TabanyHsie MOIENN 1 1
https://m.edsoo.ru/8al7c04a




PazpaboTka ogHOTAOIMYHOM Oa3bl

9 naHHbIX. CocTaBIEHHE 3aIIPOCOB K
0ase JaHHBIX
I'pad. Becoras maTpuna rpada.
JlyiviHa IyTH MEX]ly BEepIIMHAMU
10 rpada. Beraucnenue koaudyecTra
IIyTE€N B HAIIPaBICHHOM
AIMKINYeCKOM Tpade
1 Iepero. [Tepebop BapruaHTOB ¢
MIOMOIIBIO JiepeBa
12 MartemaTtuueckoe MOJEIUPOBAHHE bubmmorexa LOK
https://m.edsoo.ru/8al17c392
13 Oranel KOMIIBIOTEPHOTO bubnnorexa [HOK
MOJEITUPOBAHUSL https://m.edsoo.ru/8al7c4aa
O06o0meHne 1 cucTeMaTU3aIus
14 3HaHuil. KontposiapHas pabora mo bubnuotexa [JOK
Teme «MoeTMpoBaHUE KaK METOT https://m.edsoo.ru/8al7¢9c8
MTO3HAHMS
PasOuenune 3amaun Ha 11oa3aaqu.
CocraBieHne alropuTMOoB U
15 IIPOrpamMM C UCIOJIb30BAaHUEM Buommorexa LOK
. https://m.edsoo.ru/8al7cb12
BETBJICHH, IIUKJIOB 1
BCIIOMOTaTeNIbHbIX AJITOPUTMOB
16 OnHOMepHbBIE MacCHUBBI bubmmorexa [OK
https://m.edsoo.ru/8al7cc3e
17 Tumnossie anropuT™MbI 00pabOTKH bubnmoreka [JOK
MacCCHUBOB https://m.edsoo.ru/8al7cd60
18 CoptupoBka maccuBa




bu6mmoreka [JOK

19 Oo6paboTka moroka ia
pabotia fot AIGHHBIX https://m.edsoo.ru/8al7d01c
O06o001IeHNne U CUCTeMaTU3AIUS
20 sHanuid. KoHTponsHas padora 1mo bubnnoreka [HOK
Teme «Pa3paboTka alropuTMOB U https://m.edsoo.ru/8al7d1ca
porpamm»
21 VYnpasnenue. Curnan. OGpaTHas bubnnoreka [HOK
CBsA3b https://m.edsoo.ru/8al7d4d6
22 PoGotu3npoBaHHBIE CHCTEMBI bubmorexa HOK
https://m.edsoo.ru/8al17d602
DneKTpoHHbIe Ta0MUIbL. THIIBI
. . bubmuorexa [JOK
23 JAHHBIX B sIYEUKaAX 3JIEKTPOHHOU
https://m.edsoo.ru/8a17d710
TaOJIALBI
24 PenaktupoBanue u bu6mmoreka [IOK
dhopmaTupoBaHue TaOIUIL https://m.edsoo.ru/8a17d832
Bcerpoennsie KITUH JIJIS1 TIOUCKA
25 MaKEI/IM a I\TIZ;II/I; eil CYMMBI U bubmorexa [JOK
yMd, yMa, cyMm https://m.edsoo.ru/8al17d990
CpeHero apu(pMeTHIecKoro
26 CopTtupoBKa 1 (pUIbTpaLus JaHHBIX bubnuoreka [IOK
B BBIACJICHHOM JHAaIla30HE https://m.edsoo.ru/8al7db70
7 IToctpoenue auarpamm u rpaduKkoB bubnnoreka [JOK
B DJICKTPOHHBIX TaOIUIIaX https://m.edsoo.ru/8al7e08e
)3 OTtHocuTenbHas1, abCONMIOTHAS U bubmuorexa [JOK
CMEIIaHHas agpecanus https://m.edsoo.ru/8al7e2b4
79 VYcnoBHBIE BBIYUCIIEHUS B bubnmoreka [JOK
AJIEKTPOHHBIX TaOIUIIAX https://m.edsoo.ru/8al7e6ba
30 O6paboTka 6onpIIX HAOOPOB bubnuorexa [JOK

JaHHBIX

https://m.edsoo.ru/8al7e87¢c




31 HucneHHoe MOJIETMPOBAHKE B | bubnnoreka [HOK
JNEKTPOHHBIX TAOJIHIIAX https://m.edsoo.ru/8al 7eaca
O06001IeHrEe U cUCTEMaTU3 AU

. bubnmoreka [JOK
32 3HAHUM 1O TeMe «DIEKTPOHHbIE 1
https://m.edsoo.ru/8al7ec3c
TaOJIULIBDY
Pons nadgopmManiioHHBIX
33 TCXHOJIO(Il‘)I/Hg B Pa3BUTHUHU DKOHOMUKH 1 Eubmorexa IIOK
p https://m.edsoo.ru/8al7ed54
MHpA, CTPaHbI, pErMOHa
PesepBusblil ypok. O000IIEHNE 1
P P o bubmuorexa [JOK
34 cucreMmarusanusi. Mitorosoe 1
https://m.edsoo.ru/8al7eebc
MMOBTOPEHHE
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBbBI

7 KJIACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

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

1

1.1

1.2

ITo Teme «ludpoBast TpaMOTHOCTHY

[TosicHsITh HAa  TpuUMEpax  CMBICH  TMOHATUH  «HHPOpPMAIUL»,
«H(OPMAIIMOHHBIN MpoIeccy», «o0padboTka nHpoOpMAUIY, «XpaHEHUE
uH(poOpMaLUny, «repeaada HHPOPMaIUN

[TpuBOIUTH PUMEPHI COBPEMEHHBIX YCTPOMCTB XpaHEHUS U Mepeaadu

nH(pOpMaLi1, CPABHUBATh UX KOJMUYECTBEHHBIE XapaKTEPUCTUKU

1.3

1.4

[Tonmyyate W HCHONB30BaTh HMHMPOpPMALMIO O XapaKTEpPUCTHUKAX
HEPCOHAIBHOTO KOMIIBIOTEPA U €0 OCHOBHBIX 3JIEMEHTax (IIporeccop,
OIEepaTUBHAs IAMATh, JOJIOBPEMEHHAs IaMAThb, YCTPOMCTBA BBOJA-

BBIBO/IA)

CoOoTHOCHTD XaPAKTCPUCTUKU KOMIIBKOTEPA € 3aa4aMU, PCIIaCMbIMHA C

€T0 IOMOIIBIO

1.5

OpueHTHPOBATbCA B HEPAPXUUYECKOH CTPYKType (haillioBOi cCHCTEMBI
(3anuchIBaTh MOMHOE UMs (aiina (kaTtanora), nyTh K Qailny (kaTayiory)
[0 HUMEIOIIEMYCs OINUCAaHHIO (ANWIOBOM CTPYKTYpbHl HEKOTOPOTO

MH(OPMAaLIOHHOTO HOCUTEJS)

1.6

1.7

PaGorate ¢ (aiinoBoil cucTeMOl NEPCOHAIBHOTO KOMIIbIOTEpA C
UCMOJIb30BaHUEM Ipaduueckoro uHTepdeiica: coznaBarb (KOMUPOBATh,
nepeMeniaTb, NepeuMeHOBbIBaTh, YIANSITh U apXUBUPOBATh (ailibl U

KaTaJIOTH, UCII0JIb30BaTh aHTUBUPYCHYIO IIPOrpamMmy)

Hckate unpopmanuio B MHTepHeTe (B TOM 4YHCIIE TO KIHOYEBHIM
cJoBaM, MO H300paXEHUI0), KPUTHYECKH OTHOCHUTBHCS K HAWJICHHOU
uH(pOpMaIlMK, OCO3HABaTh OMACHOCTHh [JISi JIMYHOCTH UM 00IIecTBa
pactpocTpaHeHUs BPEAOHOCHOW WHpOpManuu, B TOM YHCIIE

9KCTPEMHUCTCKOT'0 U TCPPOPUCTHICCKOI'O XapaKTCpa




1.8

[ToHUMaTh CTPYKTYpY aZlpecoB BeO-pecypcoB

1.9

Hcnonp30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKALIUN

1.10

Cobmronate TpeOoBaHMA O€30MACHON SKCIUTyaTallMd TEXHUYECKHX
cpeacTB HMH(OPMALMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHUH,
COOIIIO/IaTh CETEBOM ATUKET, Oa30Bble HOPMBI HH(POPMALIMOHHON ITUKU
U TpaBa npu paboTe ¢ MPHIOKEHUSIMU Ha JIOOBIX YCTpOMCTBaxX U B

WuTepHere, BBIOUpATh O€30MacHbIE CTPATETUU IIOBEJICHUS B CETH

1.11

HpI/IMCHHTB METO/bI HpO(bI/IJIaKTI/IKI/I HCTAaTUBHOI'O0 BJIUAHUA CPCACTB
HH(i)OpMaLII/IOHHI)IX N KOMMYHHKAITMOHHBIX TEXHOJIOTHI Ha 3J0pPOBEE

IIOJIB30BaTECIIA

[To Teme «TeopeTnueckne OCHOBBI MHPOPMATHUKI

2.1

2.2

2.3

KomupoBaTh M J1eKOIUPOBAaTh COOOIICHHS IO 3aJlaHHBIM IPaBUJIAM,
JIEMOHCTPUPOBATh MMOHWMAHHUE OCHOBHBIX IPUHIIUIIOB KOJWPOBAHUS
uH(pOpMaIIUU PA3IUYHONU TPUPOBI (TEKCTOBOM, rpaduyecKoid, ay1uo-)
CpaBHUMBATh JUIMHBI  COOOIIEGHWM, 3alKMCAaHHBIX B  Pa3JIMYHBIX
andaBuTax, ONEPUPOBATH E€IUHUIIAMH H3MEpEHUs HH(POPMAIMOHHOTO

00BéMa u CKOPOCTH IEepeaadn JaHHbIX

OI_ICHI/IBaTB H CpaBHHUBATb pPa3MEpbl TCKCTOBLIX, Fpa(bI/I‘leCKI/IX,

3BYKOBBIX (haiiioB 1 Buaeo(hailioB

ITo reme «MHpOpMaLIIOHHBIE TEXHOJIOTHUI

3.1

8 KVIACC

Kon
NMpoBepsieMoro
pe3yJjabTara

1

IIpencraBnste  pe3ynabTaTbl  CBOEW  JEATEIIBHOCTH B BHJIE
CTPYKTYPUPOBAHHBIX WJUTIOCTPUPOBAHHBIX JIOKYMEHTOB,

MYJIbTUMEIUNHBIX MPE3CHTALUN

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

ITo Teme «TeopeTnueckre 0OCHOBbI THPOPMATHUKI»

1.1

1.2

Iloscaars Ha npuMepax pas3jaududa MEXKAY MNMO3UIUOHHBIMH U
HCIIO3MIIMOHHBIMU CUCTEMaMU CUUCIICHUA

3anuceBaTh U CpaBHUBATH Lienble yucaa oT 0 no 1024 B pa3znuuHbIX

MO3UIIMOHHBIX CHUCTEMax cuucieHus (¢ ocHoBaHusimMu 2, 8, 16),



BBINOJIHATH apU(PMETUYECKHE ONIepallii HaJl HUIMU

1.3

1.4

2.1

22

23

24

2.5

PaCKpBIBaTB CMBICJI MMOHSATHH «BBICKA3bIBAHHUC), «WIoru4ycckas

onepanus», «JI0rH4€CKOC BEIPAXKCHHUE

3anuceIBaTh JIOTHYECKHE BBIpa’XCHUA C UCIIOJIb30BaAHUEM OAN3BIOHKINHU,
KOHBIOHKIIMU HW OTpULAHHA, OIPCACIAT HCTHHHOCTH JIOTMYCCKUX
BBIpa)KeHPIfI, €CJIM U3BCCTHBI 3HAYCHUA HCTHUHHOCTH BXOJAIIUX B HEIO
MNEPpCMCHHBIX, CTPOUTH Ta6JII/II_[bI HUCTUHHOCTH JJId JIOTHYCCKHX

BBIPAXKECHUI
[To TemMe «ANTOPUTMBI ¥ IPOTPAMMHPOBAHUEY

PackppiBaThb ~ CMBICII ~ TOHATHUH  <«WUCHOJHUTENB»,  «AJITOPUTM»,
«IporpamMmay, TOHHUMAas pa3HUIy MEXIy YHOTpPEeOJIeHHEM 3THX

TEPMHHOB B OOBIJICHHON pedr U B HH(OpPMATHKE

OnuceiBaTh AITOPUTM PCIICHUA 3aJadr pa3JIMYIHbIMU CHOCO63.MI/I, B

TOM 4HUCJIC B BUJC OJIOK-CXEMBI

COCT&BJ’IHTB, BBITIOJIHATE BPYUYHYHO W Ha KOMIIBIOTEPE HECJIOXKHBIC
AJITOPUTMBI C UCITIOJIB30BAHUCM BCTBJICHUU U IUKIJIOB IJid YIIPABJICHUA
HUCIIOJIHHUTCIIIMA

Hcnonp3oBaTh KOHCTAHTBI U INCPEMCHHBIC  PA3JIMYHBIX  THUIIOB
(‘II/ICJIOBI)IX, JIOTUYCCKHX, CI/IMBOJIBHLIX), a TaKXE coAcpKalue HX

BBIPpAXKCHUSA, UCIIOJIB30BATh OIICPATOP IIPpHCBABAHUA

Hcnons30BaTh npu pa3pa60TI<e nporpamMm JIOTHYCECKUC 3HAUCHUA,

Ooncpanr U BEIPAKCHUA C HUMU

2.6

AHaJ'II/ISI/II)OBaTB MPEAJIOKCHHBIC AJITOPUTMBI, B TOM YHCJIC ONIPEACIIATD,
KaKue pe3yJibTaTbl BO3MOXHBI IIPpU 3aJdHHOM MHOXKCECTBC HCXOJHBIX

3HAYEeHU

2.7

Co3maBaTh M OTJI@XHUBaTh MPOrpaMMbl Ha OJHOM H3 SI3BIKOB
nporpammupoBanusi (Python, C++, Ilackans, Java, C#, IlIkonbHbIii
Anroput™MuuecKkuil S3bIK), peamu3yrolIe HECIO0XHbBIE aIrOPUTMBI
00pabOTKM YHCIOBBIX JIAaHHBIX C MCIOJb30BAaHUEM IMKJIOB U
BETBJICHU, B TOM YHUCJE PeaTU3yIOlUe MPOBEPKY IETUMOCTH OJIHOTO
LIEJIOT0 YKClia Ha APYroe, MPOBEpKYy HATypaJIbHOTO YKCIia Ha IPOCTOTY,

BBIACIICHUA I_II/I(I)p N3 HATYypaJIbHOT'O YHUCJia

9 KIIACCA



Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

1.1

1.2

1.3

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

ITo Teme «ludpoBas TpaMOTHOCTHY

Hcnonp30BaTh COBPEMEHHBIE HMHTEPHET-CEPBUCHI (B TOM UHUCIE
KOMMYHHMKAIIUOHHBIE ~CEPBUCHI, O00JauyHble XpAaHWIMILA JAHHBIX,
OHJIAMH-TIPOTpaMMBbl (TEKCTOBbIE M TpaduuecKhe pelaKkTOphl, CPEeabl

pa3paboTKH) B y4eOHOM M MIOBCETHEBHOM IEATEILHOCTH

[IpuBoauTh,  TpUMEpPHl  HUCIOJIB30BAHUA  T'eOMH(GOPMAIMOHHBIX
CEpBUCOB, CEPBHUCOB TOCYAAPCTBEHHBIX YCIYT, 00pa30BaTEIbHBIX

CCPBHUCOB I/IHTepHeTa B yqe6H0171 u HOBCG,Z[HCBHOfI ACATCIIBHOCTH

Hcnonp30BaTh  pa3iuYHbIE CPEACTBA 3alUTBl OT BPEJOHOCHOTO
IIPOrPaMMHOTr0 OOECIeUeHus, 3alUIIaTh NEPCOHAIbHYI0 HH(POPMAIUIO
OT  HECAHKIMOHMPOBAHHOTO  JOCTyla M  €ro  IOCIEACTBUU
(pasrinameHusi, MOJMEHBI, YTpaThl JaHHBIX) C Y4ETOM OCHOBHBIX
TEXHOJOTMYECKMX M COLMAJIBHO-IICUXOJOTMYECKUX  aCIEKTOB
UCTIONB30BaHUsl ceTH MHTepHeT (cereBas aHOHHMMHOCTH, HH(POBOI
ciell, AyTeHTHMYHOCTh CYOBEKTOB U  PECypcoB,  ONACHOCTb

BPEIOHOCHOTO KO/1a)

1.4

Pacno3HaBaTh MONBITKM M MpeAyNpexaaTb BOBJIEUEHHE ceds U
OKpPYKAaIOIIMX B JIECTPYKTHBHbIE W KPUMUHAJIbHBIE (OPMBI CETEBOM

AaKTUBHOCTH (B TOM 4yucie KUOepOyJIHHT, (PUILIHHT)

2.1

22

I[To Teme «TeopeTnueckre OCHOBBI HHPOPMATUKI

PackpeiBaThb  CMBICT  TOHATHM  «MOJAEIBY»,  «MOJAEIUPOBAHUER,
ONpeAensaTh BHUIbl MOJENEH, OLEHUBaTh aJeKBaTHOCTb MOJIENH
MOJIEIUPYEeMOMY OOBEKTY M LIEJISIM MOJICIMPOBAHUS

Hcnonb3oBatek rpadbl U AepeBbs Uil MOAEIUPOBAHUS CUCTEM CETEBOM

U MepapXUUYECKOMN CTPYKTYpbI, HAXOIUTh KpaTualIiuii myTh B rpade

[To TemMe «ANTOPUTMBI U IPOTPAMMHUPOBAHHEY

3.1

3.2

Pa30OuBath 3amaun Ha MOJ3aa4l, COCTABIIATh, BBIOJHATH BPYUYHYIO U
Ha KOMIIBIOTEpE HECIOXKHBIE aIrOPUTMBI C  HCIOJIB30BAHUEM
BETBJICHUM, ITUKJIOB U BCIIOMOTaTEIbHBIX AJITOPUTMOB JIJIS YIIPABICHUS

HUCIIOJTHUTCIIAMU

CocTaBisITh MU OTJIAXKHUBATh nporpamMmmsbl, peaiu3yrouuc TUIIOBLIC




QITOPUTMBI ~ 00pabOTKH  YHCIOBBIX  IMOCIEIOBATEIILHOCTEH  WIIH
OJIHOMEPHBIX YHUCIIOBBIX MAacCHBOB (ITOMCK MaKCHMyMOB, MUHUMYMOB,
CyMMBbI WJIM KOJIMYECTBA 3JIEMEHTOB C 3aJaHHBIMH CBOMCTBaMH) Ha
OJIHOM U3 s3bIKOB mporpammupoBanus (Python, C++, I[lackans, Java,

C#, llIkonbHbIN ANTrOpUTMUUYECKUN SI3BIK)

[To Teme «HDOpMATOHHBIE TEXHOJIOTHI

4.1

4.2

Breibupath crmoco® TmpencTaBiICHHsS JAHHBIX B COOTBETCTBUU C
MOCTaBJICHHOW 3amadel (TaOiuIbl, CXeMbl, TpadUKH, JUArpaMMBbI) C
UCIIONIb30BAHUEM  COOTBETCTBYIOIIUX  IMPOTPAMMHBIX  CPEIICTB

00paboOTKH JaHHBIX

Hcnonp30BaTh SJEKTPOHHBIE TaOMUIBI s OOpaOOTKH, aHalu3a u
BU3yaJIM3alliM YHWCJOBBIX JIaHHBIX, B TOM YHCJI€ C BBIJICJICHUEM
quana3oHa TaOMuIbBl W YHOPSAOYMBAaHUEM (COPTUPOBKOI) €ro

9JICMCHTOB

4.3

Co3naBaTh M NPUMEHATh B 3JCKTPOHHBIX Tabmuuax (GopMyisl JUis
pacy€ToB C MCIOJIB30BAaHUEM BCTPOCHHBIX apU(METHYECKUX (YHKIUH
(cyMMHUpOBaHWE M TOACYET 3HAYCHHI, OTBEYAIOIIMX 33/JaHHOMY
YCIOBHIO, cpegHee apu(MEeTH4ecKoe, IOHUCK MAaKCUMaJIbHOTO H
MHHHUMAJILHOTO 3HAY€HHMs1), a0COIMIOTHON, OTHOCUTEIBHOW, CMEIIIAaHHON

ajipecaruu

4.4

HUcnonb3oBarth 3JIEKTPOHHbBIE TaOJIUIIBI hilag: | YUCJIEHHOI'0

MOZICIIMPOBAHUSA B IIPOCTHIX 3a/jadax U3 PA3HbIX NPCAMCETHBIX oOmacrei




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon

1.1

IIpoBepsieMblii 31eMeHT cOAepPKAHUA

[{udpoast rpaMOTHOCTH

KomneioTep — yHUBepcalibHOE BBIYUCIUTEIBHOE YCTPOMCTBO, padoTaroliee o
nporpaMMe. TuIbl KOMIBIOTEPOB: NEPCOHAIBHBIE KOMIIBIOTEPBI, BCTPOCHHbIE
KOMIIBIOTEPBI,  CYMEpPKOMIbIOTEpbl. MoOunbHbIe — ycTpoicTBa.  TexHuka

0€30MacHOCTH | MpaBuiia pabOThl HA KOMIIBIOTEPE

1.2

1.3

1.4

OcHOBHbIE KOMIIOHEHTBI KOMIIbIOTEpa W uX Ha3HadyeHue. [Ipomeccop.
OnepatuBHass W JOJIOBpEMEHHas IaMATb. YCTPOMCTBA BBOJA U BBIBOJA.
CeHcopHbII BBOJ, TaTYUKK MOOWJIBHBIX YCTPOMICTB, CpeACTBa OMOMETPUUYECKOM

ayTeHTU(UKAINH

Hcropus pa3BUTHsS KOMIIBIOTEPOB M INporpaMMmHoro otecrneuyenus. Ilokonenus
KoMnbploTepoB.  COBpeMEHHbIE  TEHICHLMM  PA3BUTUS  KOMIIBIOTEPOB.
Cynepxomnbtotepsl. Ilapamiensable BeuucieHus. llepcoHanbHbI KOMIIBIOTED.
[Iponieccop M ero XapakTepUCTHKHM (TakTOBas 4YacTOTa, pPa3pAIHOCTD).
OneparuBHas naMath. JlonroBpeMeHHast mamsTh. Y CTpOWCTBa BBOJA M BBIBOJIA.
OO0BEM XpaHUMBIX JAaHHBIX (ONEpaTUBHAs MAMATh KOMIbIOTEPA, )KECTKUM TUCK U
TBEPAOTEJIbHBIN HAKOINHUTENb, MOCTOSHHAS MaMsiIThb CMapTQoOHa) U CKOPOCTh

A0CTYyIIa I pa3JIMYHbIX BUAOB HOCHUTEIEH

[IporpammHoe  obecrieueHHe  KommbioTepa. [lpukiagHoe  mporpaMMHOe
obecrieueHue. Cucremnoe MPOTrpaMMHOE obecrieueHue. Cucremsl
nporpamMmmupoBanus. [IpaBoBas oxpaHa mporpamMm M JaHHbBIX. becnnaTHble U

YCIIOBHO-O€CIUIaTHBIE TTporpamMbl. CBOOOIHOE MPOrpaMMHOE 00€CTICUeHHE

L.5

@aitnbl 1 nanku (katanoru). Tumbl Qaitnos. CpoiicTBa (aiinoB. XapakTepHbIe
pasmepsl (paiiiIoB pa3NUYHBIX TUIOB (CTpaHUIA TEKCTa, DJIEKTPOHHAs KHUTA,

dororpadus, 3amuck NECHU, BUJCOKIIUI, TOJTHOMETPAKHBIN QHIIbM)

1.6

1.7

[Tpunuunel noctpoenust ¢ainoBbix cucreMm. I[loaHoe wums ¢aiina (mankwy,
kartasiora). [TyTe k ¢aitny (nmanke, katanory)
@aiinoBblii MeHekep. Paborta ¢ daiinamu u mankamu (karajaoramu): co3JaHue,

KOIMUPOBaHUE, MepeMeIeHrne, TIEPeUMEHOBaHNE U ynajieHue (aiaoB U TaIoK



(xatamoroB). [Touck ¢aitnoB cpencTBaMU OMEPAITIOHHON CUCTEMBI

1.8

ApxuBanus JaHHbIX. Mcnonp30Banne nporpaMM-apXxuBaTopoOB

1.9

1.10

KommnbrorepHbie BUPYCHI U ApYrHe€ BPELOHOCHBIE IporpaMmsl. [Iporpammer i

3alIUThI OT BUPYCOB

O0beauHeHue KoMIbioTepoB B ceTh. CeTh MHTEepHET. BeO-cTpanuiia, BeO-caiT.
Crpykrypa angpecoB BeO-pecypcoB. bpaysep. IlouckoBeie cuctemsl. Ilonck
uH(bOpMallMl TO KIIOYEBBIM CJIOBaM M MO H300paxkeHuo. JlocToBepHOCTH

uHpOopMaIuy, norydeHHoH u3 MuTepueTa

1.11

CoBpeMeHHbIE CEPBUCHI MHTEPHET-KOMMYHUKALUI

1.12

CereBoil 3THKET, 6a30BbIe HOPMBI HH(POPMALIMOHHOM TUKH U IpaBa MpH padoTe

B cetu UuTeprer. Ctpateruu 6e3omacHoro noseneHus B IHTepHeTe

TeopeTnueckre 0OCHOBbI HHPOPMATUKU

2.1

WNudopmanus — 0THO U3 OCHOBHBIX MOHSATHI COBpeMeHHOW Hayku. Hpopmanms
KaK CBEJIeHMs, MpeAHa3HaueHHbIE JUIsI BOCIIPUATHS Y€JIOBEKOM, U MH(OpMaIus

KaK JJaHHbIE, KOTOPbIE MOTYT OBITh 00pab0TaHbl AaBTOMAaTU3NPOBAHHON CHCTEMOM

2.2

,Z[I/ICerTHOCTI) JaHHBIX. Bo3MoxHOCTE onmcaHus HCTIPCPBIBHBIX 00BEKTOB H
MpoueCcCoOB C IMOMOIIbKO JUCKPCTHBIX OaHHBIX. I/IH(bOpMaI_[I/IOHHLIe mpouecCobl —

MIPOIIECCHI, CBA3AHHBIC C XpaHEHUEM, IPEOOPA30BAHUEM U TIepeaauei JaHHbIX

2.3

24

2.5

CumBon. Andasur. MomuocTs andasura. PazHooOpaszue s36IKOB U aln(aBHUTOB.
EcrectBeHHble U (popmasibHble S3BIKUA. AJ(aBUT TEKCTOB Ha PYCCKOM S3BIKE.
JIBonunblil andasur. KonnuecTBo BCEBO3MOXKHBIX CIIOB (KOJOBBIX KOMOWHAIIHIT)
(GuKCUpOBaHHOM JUTMHBI B JBoMYHOM angasute. [IpeoOpasoBanue mr0060r0
angaBuTa K ABOMYHOMY. KOIHMYIECTBO pa3nuvHbIX CIOB (PMKCHPOBAHHOH IJTMHEI B

anaBUTe ONpeIeNEHHON MOIITHOCTH

KoaupoBanue cuMB0IJIOB 0IHOTO ajigaBuTa C HOMOIIBIO KOJAOBBIX CJIOB B APYrOM
asnaBuTe, KOAOBas TaONINIA, IEKOTUPOBAHHE

JBonunelii kox. IlpencraBieHune OaHHBIX B KOMIIBIOTEPE KakK TEKCTOB B

JIBOUYHOM aJipaBUTE

2.6

2.7

NnpopmaninoHHblii 00bEM aHHBIX. BUT — MUHUMaNbHAsT €AMHHIIA KOJIUYECTBA
uHpOpMaLIUU — ABOWYHBIN pa3psan. bait, kunobaiit, MmerabaiT, rurabait
CkopocTh mnepenaud JAaHHBIX. ENMHUIBI  CKOPOCTH Iepeladd  JaHHBIX.

Hckaxenune nHpopmaluu rnpu nepeaaye

2.8

KonnpoBanue texcroB. PaBHomepHbIil koa. HepaBHoMepnbiii koa. Koauposka

ASCII. BocemuOutHble konupoBku. Ilonstue o xonupoBkax UNICODE.




2.9

2.10

2.11

3.1

3.2

JlekonupoBaHue  COOOIIEHMM C  HUCIOJNB30BAaHHMEM  PAaBHOMEPHOTO U

HepaBHOMEpHOTo kKoaa. MudopMmannoHHbIi 00BEM TEKCTa

OO6mee mpexacraBieHHe O MHUPPOBOM NPEACTABICHUU ayAUOBU3YAIbHBIX U
JIpYyruX HempepbIBHBIX JaHHbIX. KoaumpoBanue 1Bera. lLlBeroBble MopemH.
Moaens RGB. I'myOouna koguposanusi. [Tanmutpa

PactpoBoe u BekTOpHOE TIpeiacTaBiieHHe u3o0pakeHui. Ilukcenb. Ornenka
UHPOPMALIMOHHOTO  00bEMa  rpaM4yeckux  JaHHBIX JUIS  PacTpOBOTO
N300paKCHHS

KoaupoBanue 3Byka. PaspsaHocTh M uactora nuckperusauuu. KosmuecTBo
KkaHajgoB 3anucu. OIlleHKa KOJIMYECTBEHHBIX I1apaMETpOB, CBA3aHHBIX C
MPEJICTABICHUEM U XpaHEHHEM 3BYKOBBIX (ailioB

HudbopmalinoHHbIE TEXHOIOTUN

TexkcToBble JOKYMEHTHI M UX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHula, ad3all, CTpoKa,
CJIOBO, CHUMBOJ)

TexcToBbIi nmponoeccop — HHCTPYMCECHT  CO3JaHUA, PCAAKTUPOBAHUA U

dbopmatupoBanus TekcToB. [IpaBuia Habopa TeKcTa

33

34

PenaktupoBanne Tekcta. CBoiictBa cumBOioB. Llpudr. Tunsl mpudTos
(pyOsieHble, ¢ 3acedykamM, MoHowUpuHHBIE). IlomyxupHOoe U KypcHBHOE
Hayeptanue. CBoiicTBa a03aleB: TpaHUIbI, a03alHBIA OTCTYN, WHTEPBA,

BbIpABHHUBAHHUC. Crunesoe (l)OpMaTI/IpOBaHI/Ie

CrpykTypupoBaHHe HWH(POpPMALlMM C TOMOIIBIO  CIUCKOB U  TaOJIMII.

MHoroypoBHeBbIe cricKU. JloOaBieHre TaOIHI] B TEKCTOBBIE IOKYMEHTHI

3.5

3.6

3.7

3.8

BceraBka m300pakeHHII B TEKCTOBbIE JOKyMeHThl. OO0TekaHue H300pa’keHui
TEKCTOM. BKiItoueHue B TEKCTOBBIM JOKYMEHT AuarpamMm U ¢Gopmyi

[TapameTpsl cTpaHUIBl, HyMmeparus cTpanull. JloOaBieHne B JTOKYMEHT
KOJIOHTUTYJIOB, CCBIJIOK

IIpoBepka mpaBonucanusa. PaccraHoBka mnepeHOCOB. ['0J10COBOI BBOJ TEKCTA.
OnTuueckoe pacrno3zHaBaHue Tekcra. KommbroTepHslil nepeBon. McnonszoBanue

cepBucoB ceTn HTepHeT /11 00paboTKH TeKCTa

3HaKOMCTBO C  rpaduyecKUMH  penakropamu. PacTpoBble  PUCYHKH.

Hcnonp3oBanue rpadpuyeckiux NpUMHUTHBOB

39

Omnepanu  perakTUPOBaHUS TpapUUECKUX OOBEKTOB, B TOM YHCIE ITU(PPOBBIX
dortorpaduii: uU3MEHEeHHE pa3Mmepa, oOpe3Ka, MOBOPOT, OTpakeHHWe, padbora C

oOmactsiMu  (BbIJIETICHHE, KOMHMPOBAHWE, 3aJIMBKA IIBETOM), KOPPEKIWs IIBETA,



SAPKOCTH U KOHTPACTHOCTH

3.10

Bekropnass rpaduxa. Co3gaHue BEKTOPHBIX PHUCYHKOB  BCTPOCHHBIMH
CpeACTBaMU TEKCTOBOI'O IIpoLEeccopa MM APYTrUX Mporpamm (IpUIIOKEHUH).

JloGaBieHre BEKTOPHBIX PUCYHKOB B TOKYMEHTHI

3.11

3.12

[MoaroroBka MynabTUMENUUHBIX mpe3eHTanuii. Crnaiin. JloGaBineHue Ha claif

TEKCTa B n300pakeHnid. PaboTa ¢ HECKOJBKUMU CITaiiIaMH

Jlo6aBiieHne Ha claiij] ayTMOBU3YyaJIbHBIX TAHHBIX. AHUMAIUs. [ UIepcchuIKu

8 KUIACC

Kox
1

1.1

1.2

1.3

1.4

1.5

IIpoBepsieMblii 31eMeHT coepKAHUA
Teopernueckue 0OCHOBBI HH()OPMATUKH
Heno3uumoHHble U MO3UIUOHHBIE CUCTEMBbI cuncieHus. Andasut. OCHOBaHHE.
Pa3pépuyras gopma 3amucu umcna. IlepeBon B OECATUYHYIO CHCTEMY YHCET,

3alMMCAHHBIX B APYTHUX CUCTCMAX CUHHUCIICHUA
Pumckas cucrema cUuciaeHus

JIBonuHas cucrema cuncienus. [lepeBoa nenbix yucen B npeaenax ot 0 qo 1024
B IBOMYHYIO CUCTEMY cunciieHus. BocbMepuunas cucrema cuucieHus. [lepeson
YuCcel U3 BOCBMEPUYHOM CUCTEMBI B JABOMYHYIO M JIECITHUYHYIO CHCTEMBI U
obpatno. IllectHammarepuuynasi cuctema cuucieHus. IlepeBom dwcen wu3
HIECTHAALIATEPUYHON CUCTEMBI B JIBOMYHYIO, BOCBMEPUUYHYIO U JIECATHYHYIO

CUCTEMBI U 00paTHO
Apudmernueckue onepanyy B JBOUYHON CUCTEME CUNCIIEHUS

Jlornueckne  BbICKaszbiBaHuA.  Jlormyeckue  3HAUEHUS  BBICKA3BIBAHUMU.
DOneMeHTapHble U COCTaBHbIE BbICKa3bIBaHMs. Jlormueckue omepanuu: «u»
(KOHBIOHKIIUS, JIOTMYECKOE YMHOXEHHE), «WIN» (AU3BIOHKIMS, JIOTHYECKOe
CIIOXKEHHE), «He» (Jormdyeckoe orpuiianue). [I[puoputer noruueckux onepamui.
OnpeneneHne MCTUHHOCTH COCTABHOTO  BBICKA3bIBaHUS IIPU  HM3BECTHBIX

SHAYCHUAX UCTUHHOCTHU BXOOAIINUX B HETO DJICMCHTAPHBIX BBICKa3bIBaHUH

1.6

1.7

2.1

Jlornueckue Boelpakenus. [IpaBuita 3anvcu gorudecknx BolpaxeHui. [locrtpoenne

TaOJINI] ICTUHHOCTH JIOTUYECKUX BBIPAKEHHUN
Jlorndeckue 31€MEeHThI. 3HAKOMCTBO C JIOTHYECKUMHU OCHOBAaMH KOMIIBIOTEPA
AJNTOPUTMBI M TPOrpaMMHUPOBAHUE

[Tonsitue anroputma. VcnonaHutenu aiaroputMoB. AJTOpPUTM Kak IUJIaH



YHpaBJICHUA UCIIOJIHUTCIICM

2.2

2.3

CgoiictBa anroputma. CriocoObl 3arucH aaropuTMa (CIOBECHBIH, B BUAE OJIOK-

CXEMBI, IPOrpaMma)

AunroputmMuueckue KOHCTpYKIMH. KoHCTpykuus «cienoBaHue». JIMHEWHBIN
anroput™M.  OrpaHUYeHHOCTb  JUHEHWHBIX  AJITOPUTMOB:  HEBO3MOXHOCTH
PElyCMOTPETh 3aBUCUMOCTD IOCIIEI0BATEILHOCTHU BBIMIOTHAEMBIX ACHCTBUNA OT

HUCXOOHBIX JaHHBIX
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KOHCprKI_II/ISI «BCTBJICHHUC). IIOJJHAd MW HCIIOJIHAaA (I)OprI. Brinmonaenue u
HEBBITIOJIHCHHUE YCIIOBUSA (I/ICTI/IHHOCTB H JOXXHOCTb BI)ICKaSBIBaHI/IH). HpOCTI)Ie u

COCTAaBHBIC YCIIOBUSA

2.5

2.6

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

YCJIOBUEM BBIITIOJIHCHU, C nepeMeHHoﬁ OHKJIa

Pazpabotka myis ¢GoOpMaTbHOTO MCHOJHUTENS alrOpUTMa, MPUBOISIIETO K
TpeOyeMoMy pe3yabTaTy IMpH KOHKPETHBIX HCXOIHBIX JaHHBIX. Pa3paborka
HCCJIOXKHBIX aQJIIOPpUTMOB C HCIHOJB30BAHUCM LHKIOB U BETBJICHUU JJISL
yrpaBieHus: (GOpMaJIbHBIMH HCIOJHHUTEISIMU. BBINIOJHEHHUE alTrOpUTMOB

BPYUYHYIO U Ha KomnbioTepe. CHHTaKCHYecKue U Jjorndeckue omuoOku. OTkaspl

2.7

S3pik  mporpammupoBanust  (Python, C++, Java, C#, IlkonbHbIii
Anroputmuueckuit S3pik). CucreMa MNporpaMMHUpPOBAHUS: PEOAKTOp TEKCTa

IIpOrpamm, TPAHCIATOP, OTIIATIUK

2.8

29

2.10

2.11

HepeMeHHasl: THII, WM, 3HA4YCHUC. L[CJ'II)IC, BCIICCTBCHHBIC MW CHMBOJIbHBIC

MNCPEMCHHBIC

OnepaTop NpucBanBaHUs. ApI/I(l)MeTI/I‘ICCKI/Ie BBIPAXKCHUA U TIOPAHOK HX
BBIYHCIICHUA. Onepam/m C IOCJIBIMHU YHCIIaMU. NECIOYUCICHHOC ACJIICHUEC, OCTATOK

OT ACJICHUA. HpOBepKa ACIIMMOCTHU OJHOI'O IEJIOr0 YMucjla Ha APYTroe

BerBnenusi. CocTaBHble yclnoBHsA (3alMCh JIOTUYECKUX BBIpAXEHHUH Ha
U3y4aeMOoM s3bIKe NporpaMmMupoBaHus). HaxoxieHne MUHUMyMa 1 MakCUMyMa
U3 JBYX, TPEX U 4ETBIPEX uncen. PeleHne KkBagpaTHOrO ypaBHEHUS, UMEIOILETO

BCIICCTBCHHBIC KOPHU

I[I/IaJ'IOl"OBa}I OTJIaJlKa IporpaMMm: MOomaroBO€ BbBIITOJIHCHUEC, IIPOCMOTP 3HA4YCHMI

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

2.12

[uxn ¢ ycmoBueM. AnroputM EBKIMaa 1uist HaX0XKIEHUS HAMOOJIBIIETO 001Iero
JENUTENS IBYX HATYypaJbHBIX yucell. Pa30rneHne 3amucu HaTypallbHOTO YUCHa B

MO3UIIMOHHOM CHUCTEME€ C OCHOBAaHHMEM, MEHBIIMM WM paBHbIM 10, Ha



OTJeNnbHbIC ITU(PBI

2.13

2.14

2.15

Huki ¢ nepeMeHHON. AJITOPUTMBI IPOBEPKHU JAETUMOCTH OJHOTO LIEJIOr0 YHcia

HAa JIpyroe, IpOBEPKU HATYPaJIbHOTO YKCia Ha IPOCTOTY

O6paboTka CUMBONBHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIE) IEpPEMEHHEIE.
[TocumBonbHas o0paboTka cTpok. [logcyér 4yacTOThl MOSBICHUS CHUMBOJA B
cTpoke. Berpoennsie hyHKIMU A1t 00pabOTKU CTPOK

OnpeznencHue BO3MOXHBIX PE3yJIbTaTOB pPaOOTHl alTOpPUTMA TPU 33JTaHHOM
MHO>KECTBE BXOJIHBIX TaHHBIX, OMPEICICHUE BO3MOXKHBIX BXOIHBIX JaHHBIX,

MPUBOIAUINX K JAHHOMY pe3yJbTary

9 KIIACC

Kox

1.1

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

[{udpoBasi rpaMOTHOCTH

['moGanphas cetb WutepHer. IP-ampeca y3noB. CereBoe XpaHEHHE aHHBIX.
MeTop! HHIUBUAYAILHOTO U KOJUICKTHBHOTO pa3MeNIeHUs] HOBOW MH(OpMAIIHH B
Wutepnere. bonbie panHble (MHTEPHET-JAAaHHBIE, B UYACTHOCTH JIaHHBIC

COLIMAJIbHBIX CETEH)

1.2

1.3

2.1

[Tonarue 06 wuHpOpMaMOHHON O€30MacHOCTU. YTPO3bl HHGOPMAIMOHHON
0e30MacHOCTH TIpHU padoTe B IIOOATBEHOM CETH U METOMBI MPOTUBOACHCTBUS UM.
[IpaBuna 6e3omacHoi ayTeHTHU(UKAIMU. 3alIUTa JUYHOW HH(POPMAIMH B CETH
WNurepner. be3omacHble  cTpareruu  moBedeHUs B cetu  VHTepHer.
[IpenynpexxaeHue BOBIEUYEHUS B JECTPYKTUBHBIE U KPUMHHAIBHBIE (POPMBI

CEeTeBOI akKTUBHOCTHU (KMOepOYyUIMHT, GUILKHT U IpyTrue GopMbl)

Bunsl nestensHoctn B MHTEepHETE. MHTEpHET-CEPBUCHI: KOMMYHUKALIMOHHBIE
CepBUCHI (1MOUTOBaAsA Cilyk0a, BUAECO-KOH(DEPEHL-CBSI3b U APYTrHE), CIIPABOYHBIC
CIyKObl (KapTbl, paclucaHusi W JpYrue), MOUCKOBBIE CIYXKObI, CIIyKObI
OOHOBJICHHMSI TPOrPAaMMHOI0 obecriedeHuss M Jpyrue ciyxobl. CepBUCHI
rocyiapcTBeHHbIx  yciyr. OOmaynble XpaHwiumia JgaHHeIX. CpencrBa
COBMECTHOM  pa3paboTKu JOKyMeHTOB (oHuaiiH-o¢ucel). IIporpammuoe
o0OecrieueHre Kak BeO-CepBHC: OHJIAHHOBBIE TEKCTOBblE M TIpaduyeckue
pEeaKTOpHI, CPe/ibl pa3pabOTKU MPOrpaMM

Teopernueckue OCHOBBI HH()OPMATHKH

Mogensb. 32[,[[8.‘{1/1, pemacMbIC € MMOMOLIBIO MOACIUPOBAHUS. KHaCCI/I(i)I/IKaI_II/II/I
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2.3

mojeneii. MartepuanbHble  (HaTypHblE) W HH()OpPMAIMOHHBIE  MOJEIH.
HenpepeiBHble M guckpeTHble Mozaenu. Mmuranmonusie mopenu. Mrposbie
mozenu. OIEHKa COOTBETCTBUS MOJEIH MOJAEIUPYEMOMY OOBEKTYy U LEeJsIM

MOACIIUPOBAHUA
TabnuynbIe MOACIIH. Ta6JII/II_[a KaK MMpE€ACTaBJIICHUEC OTHOLICHUSA

ba3er nmanapix. OTOOp B TabiMIlE CTPOK, YAOBJICTBOPSIONMIUX 33JaHHOMY

YCIIOBUIO

24

I'pad. Bepmmna, pebpo, myts. OpHUEHTHPOBAHHBIE W HEOPUCHTHPOBAHHBIC
rpadsl. Jlnmuaa (Bec) pebpa. Becomas martpuma rpada. [InwHa myTH MEXITy
BepimmHamMu rpada. [Touck ontumansHOro mMytH B rpade. HauanpHas BepmmHa
(MCTOYHMK) W KOHEYHas BepHIMHA (CTOK) B OPHUEHTHUPOBAHHOM Tpade.

Brrurcnenue komdecTBa MyTe B HAITPABICHHOM allMKIMYECKOM rpade

2.5

2.6

HepeBo. Kopens, Bepmmna (y3en), juct, pedbpo (ayra) nepeBa. Bricora nepesa.
[omnepeBo. Ilpumepsr wucmonb3oBaHusi jaepeBbeB. llepebop BapuaHTOB C
MOMOIIIBIO JiepeBa

[Tonsatne Maremaruyeckod Mojenu. 3afauyd, pelaeMble C  [OMOIIBIO
MaTeMaTH4eCKOro (KOMIIBIOTEPHOTO) MOJEIINPOBAHUS. Otnnune
MaTeMaTHUYeCKO MoOJeIM OT HAaTypHOM MOJenu H OT CJIOBECHOTO

(JIuTepaTypHOTO) ONMKUCAHUS OOBEKTA

2.7

3.1

3.2

OTarel KOMIIBIOTCPHOT'O MOJCIMPOBAHHA: IIOCTAHOBKA 3aJdadud, IMOCTPOCHUC
MaTeMaTHu4eCKOn MOACIIHN, nporpaMmMHas peaim3anus, TCCTUPOBAHMUC,
MMPOBCACHNEC KOMIBIOTECPHOI'O OSKCIICPUMCHTA, AaHaJIM3 ¢C€ro pe3yjbTaToB,

YTOYHEHHE MOJIETHU
AJNTOpUTMBI U TPOrpaMMHUPOBAHUE

Pa3buenue 3aga4d Ha I1oA3aaadu. CocrapieHne AITOPpUTMOB U IMporpamm C
HCITIOJIB30BaHHEM BCTBJ’IGHI/IfI, IUKJIOB M BCIIOMOI'aTCJIbHBIX aJITOPUTMOB [JIA

YrpaBJICHUA UCIIOJIHUTCICM HUJIN APYTUMHA UCTTIOJHUTCIISIMU

Tabnuunble BenuuuHbl (MaccuBbl). OnHomepHble MaccuBbl. CocTaBiieHHE U
OTNaJIKa TPOrpaMM, pPEATU3YIOIIMX  THUIOBBIE  AITOPUTMBI  00PaOOTKHU
OJTHOMEPHBIX YHCIIOBBIX MAaCCHBOB, Ha OJHOM U3 SI3BIKOB MPOTPAMMHPOBAHMS
(Python, C++, Ilackanb, Java, C#, llxonbHblii AnropurmMudeckuil S3bIK):
3aIMOJTHEHNWE YHCIIOBOTO MACCHBa CIyYalHBIMA YHUCJIAMH, B COOTBETCTBHH C
dbopMynoit win myTéM BBOJAA YMCEN, HAXOXKIECHHUE CYMMBI 2JIEMEHTOB MacCHBa,
JIMHEMHBIN TTOMCK 3aJJaHHOTO 3HAYCHUS B MAaCCHBE, ITOJICUYET DIIEMEHTOB MacCHBa,

YAOBJICTBOPAOIINX 3aJaHHOMY YCJIOBUIO, HaXO0XJICHUC MHHHMAaJIbHOI'O




(MakcuMalIbHOTO) 3NIeMeHTa MaccuBa. COpTUPOBKA MacCHBa

33

OO6paboTka TOTOKA JAaHHBIX: BBIYMCICHUE KOJIMYECTBA, CYMMBI, CpPEIHETrO
apu(METHYECKOro, MUHUMAJIBHOTO M MAaKCHUMAaJbHOI'O 3HAYEHUs DSJIEMEHTOB

MOCJICAOBATCIIbBHOCTHU, YAOBJICTBOPAIOIMIUX 3aJaHHOMY YCJIIOBHIO

34

4.1

4.2

VYnpasnenne. Curnan. O6patnas cBsi3b. [lomyueHune curHamoB oT HH(POBBIX
JaTYNKOB (KAacaHMs, pAacCTOSHHUS, CBeTa, 3BykKa H apyroro). Ilpumeps
UCTOJIb30BaHUSl TPUHIMIA OOpaTHOM CBSA3M B CHUCTEMax  YIPaBICHHS
TEXHHYECKHMMH YCTPOWCTBAaMH, B TOM 4HCIEe B pobOoroTexHuke. [Ipumeps
POOOTU3MPOBAHHBIX CUCTEM (CHUCTEMA YIPABJICHUS JIBMKEHUEM B TPAHCIIOPTHOM
CHCTeMe, CBapouyHas JIMHUS aBTO3aBOJa, ABTOMATH3UPOBAHHOE YIIPABIICHUE
OTOIUICHHMEM JIOMa, AaBTOHOMHAsi CHUCTEMa YIpPABICHHUS TPAaHCIOPTHBIM

CPEICTBOM U JAPYTHE CUCTEMBI)
HudbopmalinoHHbIE TEXHOIOTUN

[lonsatne 00 AMEKTPOHHBIX TaOmuIax. THUIBI JaHHBIX B SYCHKaX DIEKTPOHHOM
Tabmuipl. PenaktupoBanue u popmatupoBanue tabnul. BerpoeHHsle GpyHKIUM
JUI TIONCKAa MaKCHUMyMa, MHUHUMYMa, CYMMBI W CpEIHEr0o apu(pMeTHdecKoro.
CoprupoBKka JaHHBIX B BBIIEICHHOM auanasoHe. Iloctpoenne nuarpamm
(rucrorpamMma, KpyroBas IuarpaMma, TOY€YHas auarpamma). Beibop Tuma

JUuarpaMmbl

[TpeoOpazoBanue (opmyn mpu KomupoBaHuU. OTHOCUTENbHAsA, aOCONMIOTHAS U

CMCIIaHHasg aapecauns

4.3

VYc0BHBIE BBIUMCIEHUS B 3JEKTPOHHBIX Tabnuuax. CyMMHUpOBaHUE U MOACUET
3HaYeHUH, OTBEYAIOIIUX 3aJlaHHOMY YycioBHio. OOpaboTka OonbIIMX HaOOpOB

JaHHBIX. YucneHHoe MOJCIINPOBAHUEC B DJICKTPOHHBIX Ta6m/1uax

4.4

Ponb mH(pOpMalMOHHBIX TEXHOJOTMH B pa3BUTHM SKOHOMUKH MHUpPA, CTPAHBI,
peruona. OTKpeIThIe oOpa3oBaTenbHble pecypcbl. [Ipodeccun, cBsizaHHBIE C
uHpOpMaTUKOH W  HMHQOPMALIMOHHBIMU  TEXHOJIOTMSIMHM:  BeO-Iu3aiiHep,
OPOTPaMMHUCT,  Pa3pabOTUMK  MOOMJIBHBIX  HPUIOKEHUH, TECTUPOBIIMK,
aApXUTEKTOpP MPOTPaAaMMHOI0 OOECreueHus, CHENUAINUCT IO aHaIu3y JaHHBIX,

CHCTEMHBIH AAMUHUCTPATOP




IPOBEPSIEMBIE HA OI'D 11O TH®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

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 (TOHUMATB )

Branenne OCHOBHBIMH  TOHSATHUSAMH: HH(MOpManus, Iepenaya,
XpaHeHrue U o0paboTka MHPOpPMAIMK, AITOPUTM, MOJENb, IH(PPOBOI
OPONYKT ¥ WX HCHOJNB30BaHWE JUIS pPEUICHUs Y4eOHBIX U

MMPAKTUYCCKUX 3aaa4

1.2

BJ'IaIIeHI/Ie IOHATUAMMU:. BBICKA3bIBAHUC, JIOTMYECKad  OIcpanusd,

JIOTHYCCKOC BBIPAKCHUC

VYMmern

2.1

2.2

2.3
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2.5

YMeHne omnepupoBaTh EAMHULAMH HW3MEPEHUS WH(POPMAIMOHHOTO

00BéMa u CKOpPOCTH Iepeaadn JaHHbIX

YMeHue 3anuchiBaTh M CpaBHUBATh Liesbie yuciaa or 0 go 1024 B
Pa3IMYHBIX MO3UIMOHHBIX CUCTEMAaX CUUCIICHHUS C OCHOBaHUsIMHU 2, 8,

16, BBITIOJIHATH apI/I(i)MeTI/I‘leCKI/IC ornepanru Hal HUMHA

YMmenue KOOAUPOBATL M ACKOAHWPOBATH COO6H_I6HI/I$[ IO 3aJaHHBIM
IMpaBHJIaM; ITOHMMaHHC OCHOBHBIX IIPHUHIMIIOB KOAWPOBAaHUA
I/IHq)OpMaLII/II/I paSHHQHOﬁ IMpUpOAbI: TCKCTOBOI\/’I, rpati)nqecxoﬁ, ayauo
VYMeHHe 3aluChiBaTh JIOTHYECKHE BBIPpAXKCHUSA C HUCHOJIB30BAHUEM
JAU3BIOHKINHW, KOHBIOHKIIHUU W OTPUIAHHA, OIPCACIATH MCTUHHOCTH
JJOTHYCCKHUX BBIpa)KeHHﬁ, €CJIM HU3BCCTHBI 3HAUCHUA MHNCTHHHOCTH
BXOAIHUX B HCTO NECPEMCHHBIX, CTPOUTH Ta6J'II/II_IBI HUCTHUHHOCTH IOJIA
JJOTHYCCKHUX BBIpﬁ)KGHHfI; 3alUCbIBaTh JIOTHYCCKUEC BBIPAXKCHUA Ha

HU3Y4aCMOM SA3BbIKEC IIPOTrpaMMUPOBAHUA

YMeHue CcoCTaBisITh, BBINOJHATH BPYYHYIO M Ha KOMIIBIOTEpE
HECJIO)KHbIE  alTOPUTMBl  JJII  YIPaBICHHUS  HUCIOJHUTEISIMU
(Uepenamka, YepTéxHUK U JApyrue); co3gaBaTh U OTJIaKHUBATh
IIPOrpaMMbl Ha OJTHOM M3 SI3bIKOB mporpammupoBanus (Python, C++,

[Tackanb, Java, C#, IlxonbHbld AdrOopUTMHUYECKUN  S3BIK),




PCAU3YIOIHUEC HECIIOKHBIC aJITOPUTMBIL 06p2160TKI/I YHUCJIOBBIX OJAHHBIX
C HCIIOJIB30BAHHMCM IIHMKJIOB H BeTBHCHI/Iﬁ; YMCHHUC paS6I/IBaTB 3aJa4uu
Ha nmoJ3agavur, UCI0JIb30BaTh KOHCTAHTHI, ICPEMCHHLIC 1 BbIPAKCHUA
Pa3INIHbIX THUIIOB (‘II/ICJ'IOBBIX, JJOTHYECCKHX, CI/IMBOJ'IBHBIX);
AHAJIM3UPOBATH HpGI[JIO)KGHHLIﬁ AJIropuT™M, OIPCACIIATh, KAKHC
pE3yiabTaTbel BO3MOXHBI IIPH 3aJaHHOM MHOXECTBE HMCXOAHBIX

3HAYEHUN

2.6

YMeHue 3amucaTb Ha HM3y4aeMOM  S3bIKE IIPOIPAMMHUPOBAHMS
ITOPUTMBI MTPOBEPKHU JAEIMMOCTH OJHOIO LEJIOr0 4Yuciaa Ha JpYroe,
NPOBEPKH HATYpPAJIbHOTO YHCJIa HA MPOCTOTY, BBIACICHHUS LU 13
HaTypaJbHOIO YHCJIA, MOUCK MAaKCUMyMOB, MHHHMYMOB, CYMMBbI

YHCJIOBOM IIOCICI0BATCIILHOCTH

2.7

Branenue ymMeHHEM OpHUEHTHPOBATHCA B HMEPAPXUUYECKOU CTPYKType
daiinoBoii cuctemsl, paboTarh ¢ (ailyIoBoil CUCTEMOM NEPCOHAIBHOTO
KOMITBIOTEpA C HCIIOJIb30BAaHUEM TIpaduuecKkoro uHTepdeiica, a
MMEHHO: CO3/aBaTh, KONMPOBaTh, INE€pPEMEIaTh, NEPEHUMEHOBBIBATD,

yIAIATh ¥ apXUBUPOBATH (PAliiIbl M KaTAIOTH

2.8

BJIaIIeHI/Ie YMCHUSAMHU U HABBIKAMH UCIIOJIB30BaHUSA HH(bOpMaIII/IOHHBIX
U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI U1 IIOHMCKA, XPAaHCHMHA,

00paboTKH U Mepefaun U aHaJIu3a Pa3IMuHbIX BUAOB HH(OpMaLIUU

2.9

YMmeHue BeIOUpaTh Coco0 MPEICTaBICHUS JaHHBIX B COOTBETCTBUU C
MOCTaBJICHHOW 3amadeil (TaOmuibl, cXxembl, Tpaduku, TuarpaMmbl)
WCIIOJIb30BAHUEM  COOTBETCTBYIOUIMX  MPOrPAMMHBIX  CPEICTB

00paboTKH JaHHBIX

2.10

YMenue ¢dopmanuzoBaTb U CTPYKTYpUpOBaTh  HMH(OpMaIHIO,
UCIIONB3YSl DJIEKTPOHHBIE TaOMUIBl 7ig 00pabOTKH, aHamu3a Hu
BU3yaJIM3alliM YHCIIOBBIX JIaHHBIX, B TOM 4YHCJIE C BBIJIECJICHUEM
quana3oHa TaONWIbI M YIOPSJAOYMBaHHEM (COPTHUPOBKOM) €ro
AJIEMEHTOB; YMEHHUE MPUMEHATHh B AJIEKTPOHHBIX TaOIHIaX (GOPMYIIbI
U pacy€ToB C  HUCHOJB30BaHHMEM  BCTPOEHHBIX  (DYHKIUH,
a0COJTIOTHOM, OTHOCUTEIHHOM, CMEIIAHHOM aJpecaliiy; UCIIOIh30BaTh
AIIEKTPOHHBIC TAONUIIBI JJISI YUCICHHOTO MOJEIHPOBAHUS B MPOCTHIX

3a/1auax M3 pa3HbIX MPEAMETHBIX 0OJacTein



INIEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA OI'D
ITO TH®OPMATUKE

Kox

H##HPar###1.1

IIpoBepsieMblii 31eMeHT cOAepPKAHUSA

Hudposas rpaMoOTHOCTH

@aiinel ¥ manku (katanoru). llpuHIMNBI mocTpoeHHs (PaiIoBbIX
cucteM. [TonHoe ums daiina (manku). [1yts k daitny (manke). Pabota ¢
¢daitmaM ¥ KarajloraMM CpeICTBAaMM  OINEPALMOHHOW CHCTEMBI:
CO3/1aHKE, KOIIMPOBAaHUE, ITepeMeIlleHNE, IEPEUMEHOBAaHUE U YAalleHUE
¢daiinoB u manok (karanoroB). Tumbl (aitmoB. CBoiicTBa (aitios.
®aiinoBeii MeHeKep. [lowck (ailyioB cpeacTBaMu ONEPAIMOHHON

CHUCTCMBI

1.2

O6benunenue kommbioTepoB B ceTb. Cerb MuTepHeT. Beb-cTpanuna,
BeO-caiit. CTpykTypa azpecoB Beb-pecypcoB. bpayzep. Ilouckossie
cuctembl. [louck wHpOpMAIMKM TIO KIOYCBBIM CJIOBAaM M IO
n3obpaxenuto. JloctoBepHocTs uHGOpPMAMK, TMOJIYYCHHOH U3

Hurepuera. [P-anpeca y310B. CeTeBoe XpaHEeHUE JaHHBIX

Teopernueckue OCHOBBI HH()OPMATHKH

2.1

JIMCKpEeTHOCTh JTaHHBIX. BO3MOXHOCTH ONUCAaHUS HENPEPHIBHBIX
00BEKTOB U MPOLECCOB C MOMOIIBIO JUCKPETHBIX JAHHBIX.

CumBon. Andasut. MomHocTs andasuta. J[BomuHbIN andaBuT.
KonnyectBO ~ BCEBO3MOXKHBIX ~ CIOB  (KOJOBBIX  KOMOHMHAIHWIA)
(buxkcupoBaHHOM IUHBI B ABOMYHOM aindasute. I[IpeoOpasoBanue
moboro andaBuTa K JBOMYHOMY. KoJIMYECTBO pa3IMYHBIX CIIOB
(UKCUpPOBaHHOM JJIMHBI B al(aBUTe ONpeIeIEHHON MOITHOCTH.
KoaupoBanue cMMBOJIOB OJTHOTO aji(aBUTa C MOMOIIBIO KOJIOBBIX CJIOB
B JpyroMm angasure, KogoBas Tabnuua, nekoauponanue. Koguposanue
TekcToB. PaBHOMepHBI kog. HepaBHOMepHbIii ko. Konuposka ASCII.
Bocemubutasie xomgupoBku. [lonsatue o komupoBkax UNICODE.
JlekoaupoBaHue COOOIIEHUI € HCIIOJIB30BAaHHMEM PAaBHOMEPHOTO U

HepaBHOMepHOro koja. MHdopmannoHHblii 00bEM TeKCTa

2.2

Nudopmannonnsiii 00bEM TaHHBIX. BUT — MUHUManbHas €IUHHIIA
KOJIM4YeCTBAa MH(POPMAIIMKM — TBOWYHBIA pa3psia. EnuHUIBI n3MepeHus

nH(popMannoHHOTO 00bEMa MaHHBIX. but, Oaift, kumobalT, Merabair,
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rurabaiir. CKOpocTh niepeqauu NaHHbIX. EAMHUIEI CKOPOCTH Tepeaadn

JaHHBIX

KomupoBanue upera. llBetoBsie momenu. Monens RGB. I'myOGuna
koxupoBanus. Ilamutpa.

PactpoBoe u BekTOpHOE TmpeacTaBicHUE H300pakeHui. Ilukcensb.
Onenka wuHMOPMAIMOHHOTO O0BEMa TpapUUECKUX JaHHBIX IS

pacTpoBOro U300paskeHus

KOI[I/IpOBaHI/Ie 3BYKa. Pa?)pﬂI[HOCTB n dJacrora 3anucu. KomaudgecTBo
KaHaJIOB 3aIIiCH.
OHCHKa KOJIMYCCTBCHHBIX IapaMETPOB, CBA3AHHBIX C IMPEACTABICHUEM

Y XpaHEHUEM 3BYKOBBIX (paiiiioB

2.5

Hemno3umoHHbIle W TO3WIIMOHHBIE CHUCTEMBl CUYUCICHUSA. AJ(aBHT.
OcHoBanue. Paspépuyras ¢opma 3amucu uwucna. IlepeBonm B
JNECATUYHYI0 CHCTEMY 4YHCEJ, 3alUCaHHbIX B JPYIUX CHCTEMax
CUHCTICHUSI.

PumMmckas cucrema cuucieHus

2.6

2.7

2.8

JlBonyHas cucrema cuucieHus. [lepeBos LenbIX yuceln B Mpenenax oT
0 1o 1024 B nBOMUHYIO cUCTEMY cuucieHus. BocbMmepuuHas cucrema
cuucnenus. [lepeBoj uucen u3 BOCbMEPUYHON CUCTEMBI B IBOMUHYIO U
JecsITUUHYyI0 cucteMbl W oOparHo. lllecTHaauarepuuHas cucrema
cuncnenus. llepeBox dncen W3 IIECTHAAUATEPUYHOM CHUCTEMBI B
JBOMYHYIO, BOCBMEPUYHYIO M JIECATUYHYIO CHCTEMbI U O0OpaTHO.

ApI/I(I)MeTI/ILIeCKI/IC orepanru B JIBOMYHOM CUCTEME CUHCICHUS

Jlormueckue BbICKa3bpiBaHMs. Jlormueckne 3Ha4Y€HUs BBICKA3BIBAHUU.
DneMeHTapHbIe U COCTaBHbIE BBICKa3bIBaHUA. Jlornueckue omepanuu:
«» (KOHBIOHKIIMS, JIOTHYECKOE YMHOXEHME), «HIN» (AU3BIOHKIIMS,
JIOTUYECKOE CIIOKEHME), «He» (Jlornueckoe oTpuuianue). [Ipuopurer
jJormyeckux onepauuid. OnpeneneHue HUCTUHHOCTH — COCTaBHOIO
BBICKA3bIBaHUS, €CJIM HM3BECTHBl 3HAYEHHUS MCTUHHOCTH BXOJISALINX B
HEro DJJIEMEHTApHBIX BbICKa3bIBaHUM. Jlormueckne BBIpaKEHUS.
[IpaBuna 3anmucu Jjorumdeckux BelpakeHuid. I[locTpoenue Tabnuil

HCTHUHHOCTHU JIOTHUYCCKUX BLIpa)I(CHHf/'I

Jlornueckne »IEMEHTBEL. 3HAKOMCTBO C JIOTHYCCKHMHM OCHOBaMH

KOMIIbIOTEpa

2.9

HemnpepsiBHBIE W JIHCKpeTHBIE MoOAeNW. VIMHTalMOHHBIE MOJEIN.



2.10

2.11

Urpossie monenu. OlieHKa aJeKBaTHOCTH MOJEIH MOJACIUPYEMOMY

O6T>€KTy H OCJIAM MOJCIIMPOBaHUS

Tabnmuunbie Monenu. Tabnuia Kak MpeAcTaBICHUE OTHOIIEHUS. ba3bl
naHHbplx. OTOOp B TaOiMIle CTPOK, YIOBJICTBOPSIOUINX 3aJaHHOMY

YCJIIOBHUIO

I'pad. Bepuinna, peopo, MyTh. OpueHTUpOBaHHbIE u
HeopueHTUpoBaHHbIe Tpadrl. [[nmHa (Bec) pebpa. BecoBas marpuia
rpada. JnuHa nytu Mexay BepuimHamu rpada. [louck ontuMaibHOro
nytu B rpade. HaganbHas BepmmHa (MCTOYHUK) M KOHEYHAS] BEPIIIMHA
(cTok) B opueHTHpOBaHHOM rpade. Brluncienue konuyecTBa myTei B

HaIpaBJICHHOM aIlUKINYECKOM Tpade

2.12

Hepeso. Kopens, BepmmHa (y3ei), muct, pedpo (ayra) nepea. Beicota
nepesa. IlogmepeBo. Ilpumepbl ucnonb3oBaHusi aepeBbeB. [lepebop

BapHWaHTOB C IOMOLIBIO ACPCBA

3.1

AJTOPUTMBI U IPOTPAMMUPOBAHHE

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

CocraneHue anropuTMOB U MPOrPaMM C UCIIOJIb30BAHUEM BETBJICHUH,
LMKJIOB M  BCIOMOTaTEJIbHBIX  QJITOPUTMOB JJIi  YIpPaBJIEHUS
ucnonaureneM (Pobor, Uepenamka, YepTéxHUK U  JIpyrue).

BelInonHeHne anropuTMOB BpYYHYIO M Ha KOMIIBIOTEpE

3.2

Azpik  mporpammupoBanus (Python, C++, TIlackans, Java, CH#,
HIkonbHBIH ANTOPUTMUYECKUN SI3BIK).

Cucrema  mporpaMMHUpPOBaHHUSA:  pEdaKTOp  TEKCTa  Iporpamw,
TPAHCIATOP, OTIATUHK.

[lepemennas: tum, wums, 3HaueHue. llenble, BelleCTBEHHbIE U
CHUMBOJIBHBIE IEPEMEHHBIE.

Oneparop npucBauBaHus. Apu(pMETHUYECKHE BBIPAKEHUSI U TMOPSIOK
ux BbluMciaeHus. Onepauuy C LENbIMH YHUCIAMHU: ILEJIOYHUCIEHHOE
NelieHne, ocTatok oT jAeneHus. Bersnenus. CocTaBHbIE YCIIOBUS
(3amMch  JIOTMUECKMX  BBIPAXEHMH  Ha  HM3y4aeMOM  s3BIKE
nporpaMmupoBanus). Haxoxnenue MuUHIMyMa

U MaKCUMyMa M3 JBYX, TPEX M YETHIPEX umucell. Pelenue kBagpaTHOro
YpaBHEHHUsI, MMEIOLIETr0 BellecTBeHHble KOpHHU. L{uki ¢ ycioBuem.

AHFOpI/ITM EBkinnma a1 HaXOXKASHMS HaKOOJIBIIErO O6H_ICF O ACIIUTCIIA




JIBYX HaTypaJbHBIX 4Hcen. Pa3OueHue 3amucu HaTypaJbHOTO YUCIA B
MIO3ULIMOHHON CUCTEME ¢ OCHOBAHHMEM, MEHBUIMM WIH paBHbIM 10, Ha
otaensHble mUppsl. Lukin ¢ mepeMeHHOW. ANTOPUTMBI TPOBEPKU
JENUMOCTH OJHOI0 LEJIOr0 YKUCiia Ha APYroe, MPOBEPKHU HATYpPaIbHOIO

4uclia Ha IPOCTOTY
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3.4

3.5

3.6

4.1

OO6paboTka CHUMBOJBHBIX JaHHBIX. CHMBOIBHBIE (CTPOKOBEIC)
nepemeHHble. [locuMBosibHas oOpaboTka crpok. [loncuér vacToTsl
TOSIBIICHHSI CUMBOJIA B CTpOoKe. Berpoennbie pyHKIuuU 1ist 06paboTKu
CTPOK

OmnpeneneHre BO3MOXHBIX pE3yJIbTATOB pabOThl AJIrOpUTMa IpU
JAHHOM MHOJKECTBE BXOJHBIX JaHHBIX, OMNPEICICHHE BO3MOMXKHBIX

BXOJAHBIX JAaHHBIX, IPUBOJANINX K JAHHOMY PC3YJIbTATY

Tabnuunble  BenuuuHbl  (MaccuBbl).  OJHOMEpPHBIE  MAacCCHBBIL.
CocraBneHue U OTIaJKa WPOrpamMM, pEATU3YIOUUX TUIIOBHIC
QITOPUTMBI 00PaOOTKH OJHOMEPHBIX YHMCIOBBIX MAacCCHBOB, HA OJHOM
3 a3bIKOB mporpammupoBanust (Python, C++, Ilackanb, Java, CH#,
[IkonbHBIA ~ AJNTOPUTMUYECKUM  SI3BIK): 3alOJIHEHHE YHCIIOBOTO
MaccuBa CIIYYalHBIMU YHCJIAMH, B COOTBETCTBHH C (HOPMYJION WIN
nyTéM BBOJA YHMCEN, HAXOXXJIEHUE CYMMBI 3JIEMEHTOB MacCHUBa,
JIMHEWHBIN MONCK 3aJJaHHOTO 3HAYSHUS B MACCHBE, IOJICUET DJIEMEHTOB
MACCHBAa, YIOBJIETBOPSIOIIMX 3aJaHHOMY YCJIOBHUIO, HAXOXIECHUE
MUHUMAaJIbHOIO (MaKCUMaJIbHOTO) 3jeMeHTa MaccuBa. CopTHpOBKa
MaccuBa. OOpaboTka TMOTOKA JAaHHBIX: BBIYHUCICHHE KOIUYECTBA,
CYMMBI, CpEeaHEro apuMeTUYECKOTO, MHHUMAaJILHOTO u
MAaKCHUMaJIBHOTO  3HAQUYEHUs  DJIEMEHTOB  IIOCJIENOBATEIBHOCTH,

YAOBJICTBOPAOIINUX 3aJaHHOMY YCJIIOBUIO

Vnpanenue. Curnan. OOpatHas cBs3b. l[lonmydeHue CHrHaJIOB OT
uM(pPOBBIX JATYUKOB (HAaIpUMEp, KacaHusl, pacCTOSHUS, CBETA, 3BYKa).
[Ipumepsbl HCMONB30BaHMA HPUHIMIA OOPAaTHOW CBSI3M B CHUCTEMAax
yIpaBiIeHUs! TEXHUYECKUMHU yCTPOWCTBaMHU C MOMOUIbIO JaTYUKOB, B

TOM YHUCJI€ B POOOTOTEXHHUKE
HNudopmanoHHbie TEXHOIOTUH

TexcToBbIE JOKYMEHTHI M WX CTPYKTYpHBIE DSJEMEHTHI (CTpaHUIIa,
a03arti, CTpoka, CJI0BO, CHMBOJI).

TekcToBbIi nmponeccop — HMHCTPYMCHT CO3JaHUsA, PCAAKTUPOBAHUA H




dbopmatupoBanus TekcToB. [IpaBuna Habopa Tekcra. PemaktupoBanue
tekcta. CoiictBa cumBoJIoB. [Ipudt. Tumsl mpudrtos (pydiensie, ¢
3acedyKaMu, MOHOIIMPUHHEIE). [lomyXKupHOE M KypCUBHOE HauepTaHHeE.
CpoiicTBa a03aneB: TpaHHIBI, a03alHBId  OTCTYI, WHTEPBAI,
BbIpaBHUBaHMe. [lapameTprl crpanuisl. CtuieBoe ¢GopmMaTupoBaHUE.
CrpykrypupoBanue HH(OOpMAIMKM C TOMOIIBIO CIUCKOB W TaOJUII.
MHuoroypoBHeBble cnucku. JloOGaBneHue TabuMIl B TEKCTOBBIC
JIOKYMEHThI. BcraBka u300paKeHHA B TEKCTOBBIE JOKYMEHTHI.
OOtekaHne W300paXEHW TEKCTOM. BKIIOUEHHWE B  TEKCTOBBIN
JNOKYMEHT Juarpamm, (GpopMmyi, HyMEpalHud CTPaHUI], KOJOHTHTYJIOB,

CCBUIOK U APYTIUX 3JICMCHTOB

4.2

4.3

PactpoBbie pucynku. Mcnonb3oBanue rpadpuueckux NpuMUTHBOB.

Onepauuu penakTUpoBaHUs TIpaduuecKux OOBEKTOB, B TOM YHCIIE
udpoBeIX Qororpaduii: uU3MEHEHHE pa3Mmepa, oOpe3ka, IMOBOPOT,
oTpaxkeHue, pabora ¢ obnacTaMu (BblIEICHHE, KOMUPOBAaHUE, 3AJIMBKA
LIBETOM), KOPPEKIIUs IIBETAa, SIPKOCTH W KOHTPACTHOCTH. BekTopHas
rpaduka. Co3gaHre BEKTOPHBIX PUCYHKOB BCTPOCHHBIMU CPEICTBAMU
TEKCTOBOI'O TMPOIECCOpa WM JAPYTUX TporpamMm (MPUIIOKEHUN).

[[O68.BJ'ICHI/IG BCKTOPHBIX PUCYHKOB B JOKYMCHTEIL

[ToaroroBka MynbTUMETUNHBIX Tpe3eHTanuid. Cnaiin. JlobaBieHue Ha
ciaiin Texkcra M u3oOpaxeHui. PaboTa ¢ HECKOJBKMMH CllalilaMu.
JloGaBineHnne Ha claid ayIUOBU3YAIbHBIX JAaHHBIX. AHHMMAIIUA.

I'unepcceslnkn

4.4

4.5

Tunel gJaHHBIX B sYEHKax 3JEKTPOHHOW Tabnuibl. PenaktupoBanue u
¢dbopmatupoBanne Tabmuil. BceTpoeHHble GYHKIMH A7 TIOHMCKA
MakcUMyMa, MHHHUMYMa, CYMMBbl U CpeIHEro apupmMeTH4ecKoro.
CopTupoBKa JaHHBIX B BBIJCJICHHOM jauamnazoHe. lloctpoeHue
nuarpamMm  (THCTOrpamMma, — KpyroBas — AuarpamMma,  TOYedHas
nuarpamma). Beibop tuna nuarpammel. [IpeobpazoBanue gpopmyn npu

KOIIMPOBAHUMU. OTHOCI/ITCJ'IBHaSI, a0COJIFOTHAS U CMEIIaHHAas aapecanusa

YCOBHBIE BBIUUCICHUS B AJIEKTPOHHBIX Tabmumax. CyMMUpoBaHUE U
MOACYET 3HAYEHWU, OTBEUAIOIIMX 3aJaHHOMY YycioBuio. OO6paboTka
O0onpIMX  HAOOPOB  MaHHBIX. UYHMCIEHHOE  MOJECIUPOBAaHHE B

AJICKTPOHHBIX TaOIUIIAX



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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