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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo uH(}OpMaTHKE Ha YpOBHE OCHOBHOI'O 00IIEro 0Opa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMW K pe3yJbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeIbHON MpPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHus, MPEACTABICHHBIX B
dI'OC 000, a takxe denepanbHON padoydeil mporpaMMbl BOCIUTAHUS.

[Iporpamma no undopmatuke 1aéT MpeaAcTaBlIeHUE O IENsIX, o0Iel CTpaTeruu
OOy4eHHMsI, BOCIIUTAHUS U PA3BUTHS OOYYAIOMIMXCA CpPEACTBaMU HMH(DOpPMATUKH Ha
0a30BOM  ypOBHE, YCTaHaBIMBAeT O0O0s3aTEIbHOE MPEIMETHOE COJEp’KaHUE,
IPELyCMaTPUBAET €r0 CTPYKTYPUPOBAHUE M0 Pa3JeinaM U TEMAM.

[Iporpamma 1no MHQOpPMATUKE OMNPENEISIET KOJIMYECTBEHHBIE M KAUE€CTBEHHbBIE
XapaKTEPUCTUKU y4eOHOTO MaTepHraa Jjisl KaKJI0T0 roJia U3y4eHusl, B TOM YHCIIE IS
COJIEPKATENIbHOTO  HANOJHEHUS PAa3HOr0 BHAA KOHTPOJS  (IMIPOMEKYTOUHOMH
aTTecTallM 00YyYarolUXCs, BCEPOCCUUCKUX MPOBEPOUYHBIX pabOT, TOCYAapCTBEHHOM
UTOTOBOM aTTECTAIUN).

[TporpamMmMa no uHpOpMaTUKE SBISETCS OCHOBOM ISl COCTABIIEHUSI aBTOPCKUX
y4€OHBIX MPOrpamMmM, TEMaTHUYECKOTO IIJIAHUPOBAHUS Kypca YUUTEIEM.

[ensimu u3ydeHuss MHPOPMATUKU HA YPOBHE OCHOBHOI'O OOILEro 0Opa3oBaHHUsA
SBJIFOTCSL:

(opMHUpPOBaHHE OCHOB MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HayKM HWHOOPMATUKU, JOCTHKEHUSM HAyYHO-TEXHUYECKOTO
nporpecca M OOLIECTBEHHON NPAaKTUKH, 3a CYET pAa3BUTUA MPEIACTaBICHUN 00
uH(pOpMAIMU KaK O BaKHEHIIEM CTPAaTErHYeCKOM pPECypce Ppa3BUTUSA JMYHOCTH,
rocyaapcTtsa, oOILIECTBAa, MOHUMAaHHUS PO  HMH(GOPMAIIMOHHBIX  IPOLIECCOB,
MH()OPMAIMOHHBIX PECYPCOB M HMH(MPOPMALMOHHBIX TEXHOJOTHA B  YCIOBHSX
unppoBoil TpaHchopmanuu MHOTUX cep )KU3HU COBPEMEHHOTO OOIIECTBA;

o0OecrieyeHue YyCIOBUM, CHOCOOCTBYIOLIMX Pa3BUTUIO  aJTOPUTMUYECKOTO
MBIIIEHUS KaK HEOoOXOJUMOIro YCJIOBUS MNPOPECCUOHANIBHONU JIEATEIbHOCTH B
COBpPEMEHHOM HMH(POPMAIMOHHOM OOIECTBE, MPEANOoIaralouiero CrocoOHOCTh
oOyuarolerocsi pa3OuBaTh CIIOKHBIE 3aJayd Ha Oosiee NPOCThIE MOJ3ajauu,
CpPaBHUBATh HOBBIE 33/1a4M C 3a/Ja4aMH, PEIIEHHBIMU paHEEe, ONPEAENSTh IIark JUIs
JNOCTH>KEHHSI pe3yJIbTaTa U Tak AaJiee;

dbopMmupoBaHHEe ¥ pa3BUTHE KOMIIETEHIIMKA OOydJalmmxcs B 00JacTu
UCIOJIb30BaHUsl MH()OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTUH, B TOM 4YHUCIIE
3HAHWM, yMEHUH U HaBBIKOB pPabOThl ¢ uH(}OpManuen, NpPOrpaMMHUPOBAHUSA,
KOMMYHHUKAIIUM B COBPEMEHHBIX HU(DPOBBIX Cpelax B YCIOBUSAX oOOecreueHus
nH(pOpMaIIMOHHOM 0€30MaCHOCTH JTMYHOCTH 00yJarOIIErocs;

BOCIIUTAHUE OTBETCTBEHHOTO U HM30MPATEIBHOTO OTHOIICHUS K MHGOPMALMH C
y4€TOM TMPABOBBIX M AITHYECKUX AacleKTOB €€ paclpoCTpaHEHUs, CTPEMJICHHUS K
NPOJOJDKEHUIO 00pa3oBaHusi B 00JACTH  HMH(DOPMAIMOHHBIX TEXHOJOTUH U
CO3UJATENIbHON  JICSITENIbHOCTH C TNPUMEHEHHEM CPEACTB  HMH(POPMAIIMOHHBIX
TEXHOJIOTUH.



HNudpopmatrka B OCHOBHOM 00IIEM 00pa30BaHUU OTPAXKAET:

CYIIHOCTh ~ MH(MOpPMATUKM  KaK HAYYHOM  JAMCIHUIUIMHBI,  U3ydarouien
3aKOHOMEPHOCTH TPOTEKaHUS U BO3MOXKHOCTH aBTOMAaTH3AlMK MHGOPMAIIMOHHBIX
MPOLIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHbIE  00OJacCTH  TpPUMEHEHUs  UH(QOpPMATUKHU,  MPEXKAEC  BCETO
nH(OpPMAIMOHHBIE TEXHOJOTHH, YIIPABICHUE U COIMANIbHYIO cepy;

MEXIUCIUIUIMHAPHBIN ~ Xxapaktep  MHGOpPMATHKA U UHGOPMAIIMOHHON
JESITENIBHOCTH.

N3ydenne nH)OpPMATUKH OKa3bIBAET CYIIECTBEHHOE BIMUSHNUE HA (DOPMUPOBAHHE
MHUPOBO33pEHHUsI O0YUaIOIIErocs, €ro XU3HEHHYIO TMO3MIINIO, 3aKJIaJbIBAET OCHOBBI
NOHMMAaHUS TPUHLIHUIOB (QYHKIIMOHUPOBAHUS M HCIOJB30BaHUS HH(POPMAIIMOHHBIX
TEXHOJOTHH KaKk HEOOXOAMMOI0 WHCTPYMEHTA MPAKTUYECKH JIIO00M IESTEIBHOCTH U
OJHOTO W3 Hamboyiee 3HAYMMBIX TEXHOJIOTHUYECKHX JIOCTIDKEHUH COBPEMEHHOMN
HUBMWIM3AMU. MHOrMe IpeIMeTHbIE 3HAHUS U CIOCOObI JESATEIbHOCTH, OCBOCHHBIE
OOYYarOIIMMUCS MPU U3YYEHUU MUHPOPMATUKH, HAXOASAT MPUMEHEHUE KaK B pamMKax
00pa30BaTENBHOrO IMpoliecca NPy U3YUYEHUU APYTUX MPEAMETHBIX 00JacTel, Tak U B
WHBIX KU3HEHHBIX CUTYaIlUAX, CTAHOBSITCS 3HAYMMBIMU 151 POPMUPOBAHUS KAUECTB
JUYHOCTH, TO €CTh OPHEHTHPOBAHBI Ha (HOPMHUPOBAHHE METANPEIMETHBIX U
JUYHOCTHBIX PE3YJIbTaTOB O0YUYEHHUS.

OcHoBHble 3amaun ydyeOHoro mnpenmera «HHpopmatuka» — chopMupoBaTh y
oOyyJarommxcsi:

NOHMMAaHWE TPUHIMUIIOB YCTpOHCTBA U  (YHKIMOHUPOBAHHUS OOBEKTOB
U(GpPOBOTO OKPYXKEHHS, MPEACTaBICHUS 00 HMCTOpPUM W TEHACHIMAX Pa3BUTHUS
uH(pOpMaTHKHU Neproia LudpoBoil TpaHchHOpMaAIU COBPEMEHHOTIO 00IIECTBA;

3HaHWs, YMEHUS W HABBIKM TPAMOTHOW IMOCTAHOBKH 3a/a4, BO3HHUKAIOIINX B
NPAKTHYECKON AESITENbHOCTH, I WX PEIIEHUS C TOMOIIbI0 WH(OOPMAIMOHHBIX
TEXHOJIOTHM, YMEHHSI U HaBbIKK (POpPMaIM30BAaHHOTO ONMMCAHMUS TOCTABJICHHBIX 33/1a4;

0a3oBbie 3HaHWUA 00 WHGOPMAIMOHHOM MOJCIUPOBAHUU, B TOM YHCIE O
MaTeMaTHYeCKOM MOJIEIUPOBAHUH;

3HaHHWE OCHOBHBIX QJITOPUTMUYECKUX CTPYKTYp U YMEHHUE MPUMEHSITb 3TH
3HaHUS JJS T[OCTPOCHMSI AJITOPUTMOB pELICHUS 3aJad [0 UX MaTeMaTHYeCKUM
MOJIETISIM;

YMEHHMSI M HaBBIKM COCTABJICHUS MPOCTBIX MPOrpaMM IO IOCTPOCHHOMY
JITOPUTMY Ha OJTHOM U3 SI3BIKOB MPOTPAMMHPOBAHUS BBICOKOTO YPOBHSI,

YMEHHsI W HaBBIKU J(PQPEKTUBHOTO HCIOIB30BAHUSA OCHOBHBIX THIIOB
MPUKIIAIHBIX TporpaMM (MPUJIOKEHUI) 00IIero HazHayeHUus U UHGOPMAIMOHHBIX
CUCTEM JJI PEUICHHs] ¢ MX MOMOIIBI0 MPAKTHUYECKUX 3a/]ay, BIaJeHHe 0a30BBIMU
HOpMaMu HMH(DOPMAIIMOHHOW JTHKM W TpaBa, OCHOBaMH WHMOPMAIMOHHON
0e301acHOCTH;

YMEHHE TPAaMOTHO HHTEPIPETUPOBATH PE3YNbTAaThl PEIICHUS MPAKTHUECKUX
3aJa4 C TIOMOIIbI0 HMH(POPMAIIMOHHBIX TEXHOJIOTUH, NPUMEHSATh TMOJyYCHHbIE
pe3yNbTaThl B TPAKTUUECKON JAESITETbHOCTH.



[lern w 3amaum w3ydeHuss WHPOPMATUKM HA YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus OMPEACIISIIOT CTPYKTYPY OCHOBHOTO COJIepyKaHUsI y4eOHOTO MpeaMeTa B
BUJIC CIICYIONINX YETHIPEX TEMATHUECCKUX Pa3/IeIIOB:

1udpoBas TpaMOTHOCTb;

TEOPETUYECKUE OCHOBBI MHOPMATHKH;

aJITOPUTMBI U TPOTPAaMMHUPOBAHMUE;

HH(pOPMAITMOHHBIE TEXHOJIOTHH.

Ha u3yuenue mnbpopmatuku Ha 0Oa3zoBoM ypoBHe orBomuTcs 102 waca: B 7
Kiacce — 34 4gaca (1 gac B Henmemo), B 8 kimacce — 34 yaca (1 yac B Henenwo), B 9
kiacce — 34 Jaca (1 4ac B Hezelo).

COJEPXAHUE OBYUYEHUA
7 KIIACC

Hudposasi rpaMmoTHOCTH

KoMunbrorep — yHuBepcajJibHOe YCTPOHCTBO 00pa00TKH TaHHBIX

KoMmbroTep — yHHUBEpCaIbHOE BBIYUCIUTEIBHOE YCTPOMCTBO, padoTaroliee 1o
nporpaMMme. TUIbl  KOMIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPBI, BCTPOCHHBIE
KOMITBIOTEPBI, CYIIEPKOMITbIOTEPBI. MOOMIIBHBIE YCTPOKCTBA.

OcCHOBHBIE KOMIIOHEHTBI KOMIIBIOTEpAa MW WX HaszHadeHue. IIpowmeccop.
OnepatrBHas ¥ JONITOBPEMEHHAS MaMATh. Y CTPOMCTBA BBOJA U BbIBOAA. CEHCOPHBIN
BBO/I, JATYUKH MOOMJIBHBIX YCTPOIMCTB, CPEICTBA OMOMETPUUECKON ayTeHTU(UKALINH.

HcTtopust pa3BUTHS KOMIBIOTEPOB M MpOrpaMMHOro odecrnedeHusi. [lokonenus
KOMIIBIOTEPOB. CoBpeMeHHbIE TEHJAEHUUN pa3BUTHSA KOMITBIOTEPOB.
CynepKOMIBIOTEPHI.

[TapayuienbHbIe BBIYMCIICHHUS.

[lepconanbubiii  kommbioTep. [Iporieccop M ero XapakTepucTUKH (TaKkToOBas
4yacToTa, paspsagHocTs). OmneparuBHas namsaTb. JloaroBpeMeHHass  IaMsATh.
VYerpolictBa BBoJga U BbiBoja. OOBEM XpaHUMBIX JaHHBIX (ONEepaTWBHAs MaMSTh
KOMIIBIOTEPA, KECTKUN U TBEPIAOTEIBHBIN JTUCK, IMOCTOSIHHAS MaMATh cMapThoHa) U
CKOPOCTB JAOCTYIIA JIJISl PA3JIMYHBIX BUAOB HOCUTENEH.

TexHrKa 6€30MaCHOCTH U MpaBujia padOThl HA KOMITbIOTEPE.

IIporpamMMbl U JaHHbIE

[Iporpammuoe  oOecrieueHue kKommbloTepa. [IpukinagHoe  mporpaMMHoOE
obecrieyeHue. CucremHoe IPOrpaMMHOE obecrnieyeHue. Cucremsl
nporpammupoBanus. I[IpaBoBas oxpaHa nporpaMm U JaHHBIX. becriaTHele H
YCIIOBHO-OecTuIaTHbie mporpaMmbl. CBOOOTHOE TPOTrpaMMHOE 00ECTICUCHHE.

@aitnel w1 manku (karamoru). [lpuHOUMIB TOCTpoeHUs (DAMITOBBIX CHCTEM.
[Tonmnoe wumsa daiina (manku). Ilyte k ¢aiiny (manke). Pabora c ¢aiimamu u
KaTaJIOTaMH CpEACTBAMM  ONEPALMOHHOM CHUCTEMBI: CO3[aHHE, KOIMPOBAHUE,
nepeMeIieHre, MepeMMEeHOBaHne U yaaneHue ¢GaiaoB M mamnok (karamoroB). Turmbl



¢aitnoB. CsoiicTBa (QailioB. XapakTepHble pa3Mmepbl (alIoB pa3IUYHBIX TUIIOB
(cTpaHulla TEKCTa, AJIEKTPOHHAs KHUTA, GoTorpadus, 3amuch MECHU, BHJICOKIIHII,
MOJIHOMETPaXHBIA  (GuiabM). ApxuBanusi JaHHbIX. Vcronb3oBaHWe MPOrpaMm-
apxuBaTopoB. DaiinoBeiii MeHemxep. Ilouck ¢aiaoB cpencrBaMu ONMEPaIMOHHOM
CUCTEMBL.

KomneroTepHbie BUPYCHI U IPYTHU€ BPEIOHOCHBIE MporpamMel. [Iporpammel s
3aIIHUTHI OT BUPYCOB.

KomnbiotepHbie ceTn

OO0benuHeHne KOMITbIOTEPOB B ceTh. CeTh HTepHET. Beb-cTpanuiia, BeO-caifT.
CtpykTypa anpecoB BeO-pecypcoB. bpaysep. IlouckoBeie cucrembl. Ilouck
uHbOpMaIlMU 1O KJIIOYEBBIM CJIOBaM M 1O H300pakeHuio. J{oCTOBEpHOCTH
uH(popmanuu, noaydyeHHo u3 NUurepuera.

CoBpeMeHHbIE CEPBUCH MHTEPHET-KOMMYHUKAITUH.

CereBoii 3TUKET, 0a30BbIe HOPMBI HH(POPMALIMOHHOM ITHKH U TpaBa Mpu padbore
B UnTepuete. Ctparteruu 6e3onacHoro noeaeHus B iutepHere.

Teopernueckne 0CHOBbI HHPOPMATHKHI

HNudopmanus u nHPOpMALHOHHBIE POLECCHI

HNudopmarust — 0JJHO U3 OCHOBHBIX MOHATUN COBPEMEHHOM HAYKH.

Nudopmarnus kak cBejeHus, pelHa3HaAaueHHbIC JJI1 BOCIPUSATUS YEIOBEKOM, U
uH(popMaIus Kak JaHHbIE, KOTOPbIE MOTYT OBITh 00pabOTaHbl aBTOMATU3UPOBAHHOMN
CUCTEMOM.

JIMCKpeTHOCTh AaHHBIX. BO3MOXKHOCTH ONHMCAHUSI HEMPEPHIBHBIX OOBEKTOB U
MIPOIIECCOB C MOMOIIBIO TUCKPETHBIX TAHHBIX.

NudopmarimonHble MOpoLECcChl — TPOILIECChI, CBSI3aHHBIE C  XPaHEHUEM,
npeoOpa3oBaHUEM U Mepeaadeii TaHHbIX.

IIpeacraBienue nuupopmanuu

CumBon. Andasut. MomHocTh andasurta. PazHooOpasue s3bIKOB U angaBUTOB.
EctectBennbie u (opmanbHbie s3bIKA. AJ(DABUT TEKCTOB HA PYCCKOM S3BIKE.
JBonunbiii andaBut. KoandecTBO BCEBO3MOKHBIX CIIOB (KOJOBBIX KOMOWHAITWIN)
dbuKcupoBaHHOM JNIMHBI B 1BonuHOM anipaBute. [IpeobpazoBanue mobdoro andaBura
K ABOMYHOMY. KOTMYECTBO pa3iaMYHBIX CIOB (DUKCUPOBAHHOW JJIMHBI B ajdaBUTE
OTPEICIIEHHON MOIIIHOCTH.

KomupoBanne CHMBOJIOB OAHOTO angaBUTa C TMOMOIIBIO KOJOBBIX CIIOB B
npyrom andaBute, KoJaoBas TabauIa, 1eKOIUPOBAHHUE.

JBonunbii kon. IlpencraBieHue HaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B
JIBOUYHOM ajihaBuTe.

Nudopmarimonueiii 00bEM JaHHBIX. BUT — MUHUMaIbHAS €IMHUIIA KOJUYECTBA
uHpopMaru — IBOMYHBINA pa3psaa. EnuHuiiel nuameperus tHGOpMaImoHHOro o0bEéMa
JMaHHbIX. but, 0aiT, kKuI0OauT, MeradaiT, ruradamT.

CkopocTh nepenaun JaHHbIX. ENMHUIBI CKOPOCTH MEPEeIaun JaHHbIX.

Konnposanne texcroB. PaBHomepHbIl kon. HepaBHomepHbil kon. Koauposka
ASCII. BocbmuOutasie koaupoBku. [lonsitue o komupoBkax UNICODE.



JlexonupoBaHue COOOIIEHUI C MCIOIb30BAHHEM PABHOMEPHOTO M HEPABHOMEPHOTO
koja. MHpopmaImoHHbIi 00bEM TEKCTA.

Hckaxxenne nuunopMaiuu rmpu nepeaayge.

Obmiee mnpeacraBieHre O IUGPOBOM MPEACTABICHUU ayIUOBU3YaIbHBIX U
JIPYTUX HENPEPBIBHBIX TAHHBIX.

Konuposanue nsera. [{peToBbie Mmoaemu. Moaens RGB. I'nyOuna kogupoBaHusl.
[Tamutpa.

PactpoBoe u BekTOpHOE TpejcTaBiieHne u3o0paxeHui. Ilukcens. OleHka
UH(POPMAIIMOHHOTO 00BEMA rpaPUUECKUX JaHHBIX AJI1 PACTPOBOTO N300paXKECHHUS.

Konnposanne 3Byka. PaspsamHocte m yactora 3amucu. KommuecTBo kaHaiioB
3aIKCH.

OneHKa KOJIMYECTBEHHBIX IMapaMETPOB, CBSI3aHHBIX C TIPEACTABICHUEM U
XpaHEHHUEM 3BYKOBBIX (paiiios.

HNudopmanuoHHbIe TEXHOJIOTHHU

TexkcToBBIE TOKYMEHTBI

TekcToBbIE TOKYMEHTHI M X CTPYKTYpHBIE 3JIEMEHTHI (CTpaHuIla, ad3all, CTpoKa,
CJIOBO, CHUMBOJ).

TekcToBBII Mpoueccop — HMHCTPYMEHT CO3JaHUS, PEIAKTUPOBAHUS U
dopmarupoBanus TekcToB. [IpaBunma Habopa Tekcra. PemaktupoBaHue TeKcTa.
CpoiictBa cuMmBosioB. Ipudrt. Tuner mpudrtoB (pyOsieHble, ¢ 3aceyKaMu,
MoHowmpuHHbIe). [lomykupHoe W KypcuBHOe HauepTaHue. CBoiicTBa a03aleB:
TpaHUIlbl, a03alHBIM OTCTYN, WHTEPBaJ, BbIpaBHUBaHHWE. [lapameTpbl CTpaHUIIBI.
CruneBoe popMaTUpOBaHUE.

CrpykrypupoBanue uHGOpPMAIlMM C TOMOIIBK CIHUCKOB W  TaOJuIL.
MHoroypoBHeBbI€ ciCKU. [[oOaBneHre TabauIl B TEKCTOBBIE JOKYMEHTHI.

BceraBka u300pakeHUd B TEKCTOBbIE JOKyMEHTHL. OO0TekaHue H300pa>keHui
TEKCTOM. BKIIIOUeHHE B TEKCTOBBIM JOKYMEHT Juarpamm, GopMmys, HyMeparuu
CTpaHUll, KOJJOHTUTYJIOB, CCHIJIOK U JPYTUX BJIIEMEHTOB.

IIpoBepka mnpasonucanus. PaccranoBka mepeHOCOB. ['010COBOM BBOJ TEKCTA.
Onrtuueckoe pacno3HaBaHue TekcTa. KommbroTepHbll mnepeBoi. Fcmonb3oBanue
cepBucoB MuaTepHeTa 11t 00pabOTKH TEKCTa.

Komnbrorepuas rpaguka

3HaKOMCTBO ¢  rpaduyYecKUMH  pefakTopamu. PacTpoBble  pUCYHKH.
Hcnonb3oBanue rpaduueckux MPUMHUTHBOB.

Omnepanuu pelakTUpPOBaHUs rpad@UueCKuX OOBEKTOB, B TOM YHCIE HUPPOBBIX
dbortorpaduii: u3MeHeHue paszMepa, oOpe3Ka, MOBOPOT, OTpaxeHue, pabora cC
obJsactsiMu (BbIJIEJICHHE, KOMTUPOBAHKE, 3a]IMBKA 1IBETOM), KOPPEKIIMS 1IBETA, IPKOCTH
U KOHTPACTHOCTH.

Bektopnas rpaduka. CozmaHue BEKTOPHBIX PHUCYHKOB  BCTPOEHHBIMU
CpeACTBaMHM TEKCTOBOIO IMpoleccopa WM JIpyrux nporpamMm (MPpUIIOKEHUR).
JloOaBiieHE€ BEKTOPHBIX PUCYHKOB B JJOKyMEHTHI.

MyabTuMeauilHbIe pe3eHTaluu



[ToaroToBka MymbTUMenUHBIX mpe3eHTaruil. Craiin. JloOaBneHue Ha Ciaiin
TeKcTa 1 n3o0paxeHuil. Pabora ¢ HECKOJIBKUMH ClIaiiiamMu.
JloGaBneHre Ha clai/l ayAMOBU3YaJIbHBIX JaHHBIX. AHUMaIIUs. [ UIIepCChUIKH.

8 KUIACC

Teopernvyeckue 0CHOBbI HHPOPMATHKH

CucremMbl cUMCcIeHHUs

Hemno3uimonHbie U MO3UIMOHHBIE CUCTEMBbI cuuciieHus. AJdaBut. OCHOBaHUE.
Pa3sépuyTtas ¢dopma 3amucu uymucia. IlepeBon B JECITHYHYIO CHCTEMY 4YHCEII,
3aMMCAHHBIX B JPYTUX CUCTEMAX CUUCIICHUS.

Pumckas cuctema cunuciaeHusl.

JIBonuHas cucrema cuuciienus. [lepeBon uenbix uucen B npeaenax ot 0 go 1024
B JIBOMYHYK) CHUCTEMY CUHMCICHHS. BocbmepuuHas cuctema cuucieHus. llepeBon
YUCcesl U3 BOCBbMEPUYHON CUCTEMBI B JBOMYHYIO U JIECITUYHYIO CUCTEMbI U OOpPATHO.
[IlectHaanaTepuyuHas cucrema cuucieHus. llepeBoa dncen u3 meCTHaAATEPUUHON
CHUCTEMBI B JIBOUUHYIO, BOCbMEPUUHYIO U JECATUUYHYIO CUCTEMBI U 0OpPATHO.

Apudmernyeckue oneparyy B IBOUYHON CUCTEME CUUCIICHUS.

JJIeMeHTbI MATeMaTH4YeCKOH JIOTUKH

Jlormueckue  BBICKa3pIBaHUA.  Jlormueckue  3HAUCGHUS  BBICKA3bIBAaHHUM.
DJIeMEHTapHblE W COCTaBHBbIC€ BBICKa3bIBaHUA. JIOTMUECKHE OIEpalvu:  «U»
(KOHBIOHKIIMS, JIOTHYECKOE YMHOXXCHHUE), «WIN» (JAM3BIOHKIHS, JOTHYECKOe
CIIOKCHHE), «HEe» (JIoru4eckoe oTpuraHue). IIpuopurer JTOTHMUECKHUX OIepalui.
OnpeneneHne MCTUHHOCTA COCTABHOTO BBICKA3bIBAHUSA, €CIIA W3BECTHBI 3HAYCHUS
WCTUHHOCTH BXOJAIIUX B HEro DJIEMEHTapHBIX BbICKa3biBaHUMU. Jlormyeckue
BoIpakeHus. [lpaBuna 3amucu jorudeckux BolpaxkeHud. IlocTtpoenue Tabnmil
UCTUHHOCTH JIOTUYECKUX BBIPAKECHUM.

Jlormueckue 3meMeHThl. 3HAKOMCTBO C JIOTHYECKUMHU OCHOBAMHU KOMITBEOTEPA.

AJITOPUTMBI M IPOTPAMMMPOBAaHNE

HcnosHuTe M U AJIrOPUTMBI. AJITOPUTMHUYECKHE KOHCTPYKIIUU

[Tonstue anroput™a. VCHOJHUTENM aIrOpUTMOB. AJITOPUTM Kak IIJIaH
yIPaBJIECHUS UCIIOJTHUTEJIEM.

CaoiictBa anroputMa. CriocoObl 3amucu alropuTMa (CIOBECHBIN, B BUIEC OJIOK-
CXEMBI, IPOrpamMma).

AJNropUTMUYECKHE KOHCTPYKIMU. KOHCTpykuusi «ciepoBaHuey». JIMHEWHBIM
aJTOPUTM. OrpaHn4eHHOCTh JIMHEMHBIX aJTOPUTMOB: HEBO3MOKHOCTb
MPEyCMOTPETh 3aBUCHUMOCThH TOCJICOBATEILHOCTH BBIMOJHSAEMBIX JCHCTBUNA OT
WCXOJHBIX JAaHHBIX.

KoHCTpyKIusi «BETBJIICHUE»: TOJHAsE W HemoJjiHas (Gopmbl. BpinmogHeHue u
HEBBINOJHEHUE YCJIOBUSI (MCTHHHOCTh M JIOKHOCTHh BbICKa3bIBaHMs). [IpocTeie u
COCTaBHBIE YCIIOBUSI.



KOHCTpyKIUsi «MOBTOPEHUS»: LUKIbI C 3aJaHHBIM YKCIOM TOBTOPEHUH, C
YCJIOBUEM BBITIOJIHEHUS, C IEPEMEHHOM ITUKJIA.

Pa3paboTka nams (GopMambHOTO MCIOIHUTENS alrOpUTMa, NPUBOMSIIETO K
TpeOyeMoMy pe3ylbTaTy TpH KOHKPETHBIX HCXOJHBIX JaHHbIX. Pa3paboTka
HECJIOKHBIX aJITOPUTMOB C UCIOJIb30BAHUEM IIUKIIOB M BETBIICHUW AJI YNPABICHUS
dbopMaIbHBIMU HUCIIOJTHUTEISAMUA, TakuMu Kak PobGor, Yepemamka, YepTEXHUK.
BreinonHeHne airopuTMOB BpYYHYHO MU Ha KoMmibiloTepe. CHUHTaKCUYECKHE U
Jorudeckue omuoku. OTKa3bl.

SA3bIK NpOrpaMMHpPOBAHUS

Azpik mporpammupoBanus (Python, C++, Ilackans, Java, C#, IIkomabHBIHA
AnroputmMudeckuid SA3bIK).

Cucrema mnOporpaMMHpPOBaHUSA: PENAKTOP TEKCTa NPOrpaMM, TPAHCIATOP,
OTJIAYHUK.

[lepemenHasi: Tun, uUMs, 3HauYeHHWE. Llenble, BEIIECTBEHHbIE W CUMBOJIbHbBIC
IIEPEMEHHBIE.

Onepatop mnpucBavBaHus. ApUPMETHUYECKHUE BBIPAKEHUS U TMOPSIOK HX
BbluncieHud. Ornepanun ¢ LENbIMA YUCIaMU: LEJIOUYHUCICHHOE AEIEHUE, OCTAaTOK OT
JEIECHUS.

Bernenus. CoctaBHble ycNOBUS (3alUCh JIOTHYECKUX BBIPAKEHUN HA
U3y4aeMOM S3bIKE MpOorpaMMHpoBaHus). HaxoxaeHne MUHMMyMa U MakCUMyMa U3
JIBYX, TpPEX M YETHIpEX uyuces. PellleHHe KBaJApaTHOTO YpaBHEHUS, HMEIOIIETO
BEIIIECTBEHHBIEC KOPHHU.

Jlnanorosas oTjiaaKa MporpaMmM: MOUIaroBO€ BHIMOJHEHUE, POCMOTP 3HAYECHHM
BEJIMYMH, OTJIaJI0YHbIN BBIBOJI, BHIOOP TOYKH OCTAHOBA.

[ukin ¢ ycnoBueM. Anroput™ EBkiuaa /Ui HaX0XKAEHUS HAUOOJIbIIEr0 OOLIEro
JeNUTeNs ABYX HaTypaibHBIX uHcesl. Pa3OueHue 3amucu HaATypajdbHOrO 4ucCia B
MO3UIIMOHHOM CHCTEME C OCHOBAaHHMEM, MEHBIIMM WM paBHbIM 10, HA OTIEIBHBIE
UGpHI.

[ukn ¢ nepeMeHHON. AJNTOPUTMBI MPOBEPKH JACIMMOCTH OJIHOTO ILIEJIOr0 YKciia
Ha Jpyroe, IpOBEPKU HATyPaJIbHOTO YUCIa HA TPOCTOTY.

OOpaboTka CHMBOJIBHBIX JaHHBIX. CHUMBOJIBHBIC (CTPOKOBBIE) TIEPEMEHHBIC.
[TocumBonbHAsT 00paboTKa cTpoK. [1oACU€T YacTOTHI MOSBICHUS CHMBOJIA B CTPOKE.
Bcerpoennsie pyHkImm ais 06pabOTKH CTPOK.

AHaJIu3 aJIrOpuTMOB

OnpeneneHne BO3MOXHBIX pPE3yJIbTaTOB pabOThl aNrOpuTMa NpPH JTAHHOM
MHO>KECTBE BXOJHBIX JaHHBIX, OMPEACICHHE BO3MOXXHBIX BXOJHBIX JIAHHBIX,
MIPUBOJIAIIMX K JAHHOMY PE3yJbTary.

9 KIIACC

udpoBasi rpaMOTHOCTH
I'nobanbHas cetb UHTEPHET U cTpaTeruu 0e30MacHOro NOBeACHUs B Hel



['mobanbHas cere MuTepuer. [P-ampeca y3noB. CereBoe XpaHEHUE [IaHHBIX.
MeTonbl MHAMBUIYAIBHOTO M KOJUIEKTUBHOTO pa3MeIleHHUs HOBOW MHGOpMAIMKU B
WurepHere. bonbine nanHble (MHTEPHET-/IaHHbBIE, B YACTHOCTHU JaHHBIE COIIMATIbHBIX
ceTen).

[Tonarue 006 wuHpOpMAIMOHHON 0€30macHOCTH. YTPOo3bl HHGOPMAIIMOHHON
Oe3omacHocTH Mpu paboTe B TriI00aIbHOM CETH M METOJbl MPOTUBOACHCTBUS WM.
[IpaBuna 6e3onacHoi ayreHTUPUKaUU. 3anuTa JMdHON nHopmaruu B uTepHeTe.
besonacubie crpaTernu noseneHus B MHrepHete. IlpenynpexxaeHue BOBIECYEHUS B
JECTPYKTUBHBIE U KpUMHUHAIbHBIE ()OPMBI CETEBOM AKTUBHOCTH (KHOEpOYILTHHT,
bummHr 1 1pyrue Gopmsl).

Pabdora B HH()OPMALTMOHHOM NPOCTPAHCTBE

Bunel pestenbHocTH B VHTEpHETE, MHTEPHET-CEPBUCHL: KOMMYHHKAIMOHHBIE
cepBUCHl (MOYTOBasi CIIy»)k0a, BUICO-KOH(PEPEHII-CBSI3b W JPYTu€), CIPaBOYHBIC
CIIy’OblI (KapThl, paCIMCaHUs U JPYTHUE), TIOUCKOBBIE CIY>KOBI, CITY>KObI OOHOBJICHUS
IPOrpaMMHOro o0ecrieueHust u apyrue ciyx0bl. CepBHCHI TOCYJapCTBEHHBIX YCIIYT.
OOnauHble XpaHuiMILa JaHHBIX. CpeicTBa COBMECTHOM pa3pabOTKU TOKYMEHTOB
(onnaitH-oducel). I[Iporpammuoe oOecrieueHne Kak BeO-CepBUC: OHJIAWHOBBIC
TEKCTOBBIE U TpadUUeCKUE pEeAaKTOPbl, CPEbl pa3pabOTKU NPOTrpamMM.

Teopernyeckne 0CHOBBI HHpOPMATHKHU

MopeanpoBaHue Kak MeTO/ O3HAHUS

Mopnens. 3amauu, pemiaembie ¢ MOMOIIbIO MozenupoBanus. Kiaccudukanuu
Mozesneld. Matepuaiibable (HaTypHbIe) U HHPOpMalmoHHble Moaenu. HenpepriBHbIE U
TUACKpeTHble Moaenu. HMmuranumonnsie woxaenu. HWMrpoeie wmopenu. OneHka
aJICKBATHOCTU MOJIENTU MOJIEIUPYEMOMY OOBEKTY U LIEJISIM MOJEIUPOBAHHUS.

Tabnuunbie Mosenu. Tabnuia Kak mpeCcTaBIeHUEe OTHOIIEHUS.

ba3pl pgaHHbIX. OTOOp B TabiMLE CTPOK, YAOBIECTBOPSIOLIMX 33JaHHOMY
YCIIOBHIO.

I'pad. Bepmmna, peOpo, myTs. OpUEHTHpPOBaHHbIE M HEOPUEHTUPOBAHHBIC
rpadsl. Jlnuna (Bec) pebpa. BecoBas wmarpuma rpada. JiuHa myTH MEXIy
BepmmHamu Tpada. I[louck ontumaneHoro mytd B rpade. HavanbhHas BepiinHa
(MCTOYHUK) ¥ KOHEUYHas BepIIMHA (CTOK) B OPHEHTHPOBAHHOM rpade. Brruncnenue
KOJIMYECTBA IMyTEH B HAMIPABICHHOM aIMKINYECKOM rpade.

Hepeso. Kopens, Bepmnna (y3en), 1uct, pedpo (ayra) nepesa. Beicora nepera.
[Topnepeso. IlpumMepsl ncnonb3oBaHus AepeBbeB. [lepeOop BapuaHTOB C MOMOIIBIO
JiepeBa.

[ToHsiTME MaTreMaTM4eCKOM MOJENU. 3aJadyd, peIIaeMble C  T[OMOIIbIO
MaTEMaTUYeCKOro (KOMMBIOTEPHOr0) MojenupoBaHus. OTivune maTeMaTH4eCKOM
MOJIEJIM OT HAaTYPHON MOJEIIH U OT CJIOBECHOTO (JINTEPATypPHOT0) ONMKUCAHUs 0OBEKTA.

DTanbl KOMIBIOTEPHOTO MOJEIMPOBAHUS: TOCTAHOBKA 3aJa4yM, IOCTPOEHUE
MaTE€MaTUYeCKOM MOJENH, MpOrpaMMHAas pealn3auusi, TECTUPOBAHUE, IPOBEICHUE
KOMITBIOTEPHOI'O SKCIIEPUMEHTA, aHAJIU3 €r0 PE3YJIbTATOB, YTOUHEHUE MOJIEIIH.

AJITOPUTMBI H TPOrPaAMMHPOBaHUE



Pa3pa0oTka ajiropuTMoB M IPOrpamMm

Pazbuenne 3amaun Ha moazagauu. CocTaBiieHHWE aITOPUTMOB MU IMPOTpaMM C
UCIIOJIb30BAaHUEM BETBJICHUW, LUKIOB M BCIOMOTATENIbHBIX aJITOPUTMOB JUIS
yIOpaBJICHUS HUCHONHUTENEM PoOOT Wiu JpYyrMMU MCHOJHUTEISIMHU, TaKUMHU Kak
Yepenamika, YepTEXHUK U APYTUMU.

Tabnuunbie BenmuuuHbl (MaccuBbl). OpHOMepHbIE MaccuBbl. CocTaBiieHUE U
OTJIaJIKa MPOrpamMM, PEaTu3yIoUIUX TUIIOBBIE AJITOPUTMbI OOPaOOTKH OJHOMEPHBIX
YUCJIOBBIX MAaCCHBOB, Ha OJHOM W3 S3BIKOB mporpammupoBanus (Python, C++,
[Tackanw, Java, C#, llIxkonbHbIil ANroputMuueckuil SI3bIK): 3alOJIHEHUE YHCIOBOTO
MacCHBa CIydYaHBIMHA YHCJIAMH, B COOTBETCTBHUU C (GOPMYJIOW WU TMyTEM BBOJA
YUCeNl, HAXOXKIEHUE CYMMBI JJIEMEHTOB MAaCCHBA, JMHEWHBIM IOUCK 3aJaHHOIO
3HAYEHUSA B MACCUBE, MOJCYET JIEMEHTOB MAacCUBa, YJOBJIETBOPSAIOIIMX 33laHHOMY
YCIIOBHUIO, HAXOXJEHUE MHHHMAJIbHOIO (MAaKCHUMaJIbHOTO) JJIEMEHTa MacCHBa.
CopTupoBKa MaccuBa.

OOpaboTka MOTOKAa JJAHHBIX: BBIYUCICHUE KOJUYECTBA, CYMMBI, CPEIHETO
apu(PMETUYECKOTO, MHUHUMAIBHOTO W MAaKCHUMAaJbHOTO 3HAYCHHUS DJIEMEHTOB
MOCJIEA0BATEIBLHOCTH, YIOBJIETBOPSIONINX 33 IaHHOMY YCJIOBHIO.

Yupasienue

Vmpasnenue. Curnan. OOpaTtHasi cBsi3b. [lomydyeHue curHaiaoB OT HU(PPOBBIX
JATYMKOB (KacaHMsl, pacCTOSIHUSA, CBETA, 3ByKa U Apyroro). [IpumMepsl ucnoab30BaHus
MPUHIIUAIIA OOPATHOM CBSI3M B CHUCTEMAax YIPABJICHUS TEXHUYECKUMH YCTPONCTBAMHU C
MOMOIIIBIO IATYUKOB, B TOM YHUCJIE B POOOTOTEXHHUKE.

[IpumMepbl pOOOTHU3UPOBAHHBIX CHUCTEM (CHCTEMa YMpPABJICHUS JBUKCHUEM B
TPaHCIOPTHOM CHUCTEMEe, CBapo4yHas JIMHUS aBTO3aBOJAA, AaBTOMATU3UPOBAHHOE
yIpaBjeHUE OTOIUICHHEM JIOMa, aBTOHOMHAsl CHUCTEMa YIpPaBJIEHUSI TPAHCIIOPTHBIM
CPEIICTBOM U APYTHE CUCTEMBI).

HNudopmanuoHHbIe TEXHOJIOTHH

DJIeKTPOHHBbIE TA0JTUIbI

[Tonsitue 00 2NEKTPOHHBIX Tabiuiax. TUIBI TaHHBIX B sUEWKAX SJICKTPOHHOU
tabnuipl. PenaktupoBanue u dhopmarupoBanue tadnuil. Berpoennbie QyHKIMM 1Jis
MOMCKa MAaKCUMyMa, MUHUMYMa, CYMMBI U cpefiHero apudmerndeckoro. CopTUpoBKa
JIAHHBIX B BBIIEJIICHHOM auarna3oHe. [loctpoenue auarpamm (rucrorpamma, Kpyrobas
auarpaMMa, TodeuHas quarpaMmma). Berbop tumna auarpammsl.

[IpeobpazoBanue Gopmys npu KonupoBaHuu. OTHOCUTENbHAs, aOCOMIOTHAS U
CMEIlIaHHas ajipecalus.

VYcnoBHBIE BBIUMCICHUS B AJIEKTPOHHBIX Tabiuiax. CyMMHUpOBaHUE U TOJACUET
3HAYCHUM, OTBEUANOIIMX 3aJaHHOMY YycioBur. (OOpaboTka OOJBIINX HAOOPOB
JAHHBIX. YMCTIEHHOE MOJICTUPOBAHUE B AJICKTPOHHBIX TaOIUIAX.

NHpopmannoHHbIe TEXHOJOIMH B COBPEMEHHOM 00LIeCTBE

Ponp mH(DOpMAIIMOHHBIX TEXHOJIOTHA B Pa3BUTUH SKOHOMUKH MHpPA, CTPaHBI,
pernoHa. OTKpbITbIE 00Pa30BATENBHBIE PECYPCHI.



[Tpodeccuu, cBszaHHble ¢ MHPOPMATHKON M MHYOPMALMOHHBIMUA TEXHOJOTHUSIMHU:
BeO-IM3aifHep,  MPOTpaMMHCT,  pa3padOTYMK  MOOWJIBHBIX  MPUIIOKEHUH,
TECTUPOBIIUK, APXUTEKTOP MPOTrPaMMHOTO OOECHeueHUs], CIEUAIUCT [0 aHAIHU3Y
JAHHBIX, CHCTEMHBIN aIMHUHHUCTPATOP.

IINIAHUPYEMBIE PE3YJBbBTATbBI OCBOEHHSA ITPOI'PAMMBLI 110
NHPOPMATHKE HA YPOBHE OCHOBHOTI'O OBLIEI'O
OBPA30BAHUA

N3yyenue wuHOpMATUKM Ha YpOBHE OCHOBHOTO o0O0IEro o0pa3oBaHUs
HaIpaBJICHO Ha JOCTIXKEHHE OOYYArONIMMUCS JIMYHOCTHBIX, METANpPEIMETHBIX H
MPEAMETHBIX PE3yJIbTaTOB OCBOCHHUSI COJIEPKAHMS YIEOHOTO MpeMeTa.
JINMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pE3yibTaThl HKMEIOT HANpPaBIECHHOCTh Ha pEIICHUE 3ajad
BOCIIUTAHUs, Pa3BUTUS M COIMAIM3AlMU OOYyYaIOIIMXCA CpPEICTBAMH Yy4eOHOTO
npeaMera.

B pesynbrate wuszyueHuss WHOOPMATUKKM HAa YPOBHE OCHOBHOIO OOIIETro
oOpazoBaHus y oOyyaromierocsi OyayT chOpPMHUPOBAHBI CIEAYIONIME JTUYHOCTHBIC
pe3yJbTaThl B YACTU:

1) naTpUOTHYECKOT0 BOCIIMTAHUS:

IIEHHOCTHOE OTHOIIEHHUE K OTEUECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U
HAy4YHOMY HACIEUIO, TIOHMMaHWE 3HA4YeHHS WHPOPMATUKH KaK HAyKH B >KU3HU
COBPEMEHHOT0 OOIIECTBa, BJIAJICHUE JIOCTOBEpHOW HHMOpMaIeln o MepesoBhIX
MUPOBBIX W  OTEYECTBEHHBIX JOCTIDKCHHMSIX B oOjJacTu UWHDOpMATUKU W
WHOOPMAITMOHHBIX TEXHOJOTUHM, 3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX O
1idpoBoit TpaHchopMaIU COBPEMEHHOTO 00IIEeCTRA;

2) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OpUEHTAIUsl Ha MOpaJbHbIE IIEHHOCTU U HOPMBI B CUTYallUsIX HPABCTBEHHOTO
BBIOOpPA, TOTOBHOCTh OLICHMBATh CBOE MOBEJACHUE U TMOCTYIKHU, a TaKXKe MOBEJICHUE U
MOCTYIKUA APYTUX JIOJICEH C MO3UIIMKM HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM
OCO3HAHUS TTOCJIEACTBUN MOCTYNKOB, AKTUBHOE HEMIPUATHE aCOIUATIbHBIX MMOCTYIKOB,
B TOM yucie B MIHTepHeTe;

3) rpa:kKIaHCKOr0 BOCIIUTAHUS:

MpEACTAaBICHUE O COLMAIBHBIX HOPMAax M TMpaBWIaX MEKIUNYHOCTHBIX
OTHOIIECHUI B KOJJIEKTUBE, B TOM YHCJE B COIMAILHBIX COOOIECTBAaX, COOIIOICHNE
npaBui 0€30MacHOCTH, B TOM YHMCJIE HABBIKOB 0€30MMAaCHOTO MOBE/ICHUS B WHTEPHET-
cpeje, TOTOBHOCTh K Pa3HOOOpa3HOH COBMECTHOHM ACATEILHOCTH IMPHU BBINOJHCHHUH
y4eOHBbIX, TMO3HABATENbHBIX 3a/a4, CO3JaHUHM YYEOHBIX MPOEKTOB, CTPEMIICHHUE K
B3aMMOTIOHUMAHHWIO U B3aMMOIIOMOIIM B TPOIECCE ATOM y4eOHOH IesATeTbHOCTH,
TOTOBHOCTh OILICHMBATh CBOE MOBEJACHUE U MOCTYIKH CBOUX TOBAPHUILEH C MO3ZUIIMHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA MMOCIEICTBUI MOCTYIKOB;



4) HeHHOCTel HAYYHOI' O MIO3HAHMSA

C()OPMUPOBAHHOCTb MHUPOBO33PEHUYECKUX NpPEJICTaBICHU 00 HHpOpmManuu,
MH(GOPMAILIMOHHBIX IIPOLIeccax U NH(YOPMALMOHHBIX TEXHOJIOTUSIX, COOTBETCTBYIOIINX
COBPEMEHHOMY YpPOBHIO Ppa3BUTHSI HAyKM U OOILNECTBEHHOM NPAaKTHUKH U
COCTAaBJISIIOLIMX 0a30BYI0 OCHOBY /Ul NOHUMAaHHs CYIIHOCTH HAayYHOW KapTHHbI
MUDA;

UHTEpEC K OOYYEeHMI0 M I[O3HAHUIO, JII0OOO3HATEIBHOCTb, T'OTOBHOCTh M
CIOCOOHOCTH K CaMOOOpPa30BaHUIO0, OCO3HAHHOMY BBIOOPY HANPaBICHHOCTH U YPOBHS
oOy4YeHHS B TaJIbHCHUIIIEM;

OBJIQJICHUE OCHOBHBIMH HAaBBIKAMH  HCCJIEIOBATEIbCKOW  JCSTENBHOCTH,
YCTaHOBKA HAa OCMBICJICHHE OIbITa, HAOMIOJEHNH, IOCTYNKOB M CTpEeMJICHHE
COBEpIICHCTBOBATh IyTH JIOCTIDKEHUS HWHAMBUAYAIBHOTO U  KOJUIEKTUBHOTO
0JIaronoayyus;

c(OpMUPOBAHHOCTh HH(POPMALMOHHON KyJIbTYpPbl, B TOM YMCIE HAaBBIKOB
CaMOCTOSITENIbHOM pabOThl € y4eOHBIMU TEKCTaMH, CIPAaBOYHOM JIMTEPaTypoH,
pPa3HOOOpa3HBIMU CPEACTBAMU HMH(DOPMALIMOHHBIX TEXHOJIOTMM, a TaKKe YMEHHs
CaMOCTOSITENILHO OIPENENATh €I CBOEro 0O0y4eHusl, CTaBUTh U (OPMYJIUPOBATH JIJIS
ce0sl HOBBIE 3a7]aud B Y4€0€ U MO3HABATEIbHOU AESITEIbHOCTH, pa3BUBAaTh MOTUBBI U
MHTEPECHl CBOEH MO3HABATEIBLHON JAESATEIbHOCTH;

5) dopmupoBaHus KyJbTYPHI 310POBbS:

OCO3HaHHWE IEHHOCTU YKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO,
yCTaHOBKA Ha 30POBBIA 00pa3 KH3HU, B TOM 4YHCIE€ M 3a CYET OCBOCHUS U
coOmtoieHuss TpeOoBaHUK 0€30MacHOM AKCIUTyaTallMi CPeACTB MH(POPMAIIMOHHBIX U
KOMMYHHKAITHOHHBIX TEXHOJIOTHIA;

6) Tpy10BOI0 BOCIIMTAHMS:

WHTEpEC K TMPaKTHUYECKOMY u3yueHuio Tmpodeccuii u Tpyna B cdepax
npoeccuoHaIbHON JeSITEIIbHOCTH, CBSI3aHHBIX C UH(OPMaTUKOH,
IpPOrpaMMHUPOBAHUEM W HWH(GOPMALMOHHBIMU TEXHOJIOTUSAMH, OCHOBAaHHBIMHM Ha
JNOCTHKEHUSIX HayKH MHPOPMATUKU M HAYyYHO-TEXHUYECKOTO MTPOrpecca;

OCO3HaHHBIA BBHIOOP U MOCTPOCHHE WHIAMBUAYAIbHON TPAaeKTOpPUHU 0Opa30BaHUS
U OKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX M OOILIECTBEHHBIX MHTEPECOB U
OTPEOHOCTEH;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMSA

OCO3HaHWE TJIO0AIBHOTO XapakTepa H3KOJOTHYECKMX NpoOdJieM M TyTed uX
pelieHus, B TOM 4YHClIe C YY4ETOM BO3MOXKHOCTEH WH(POPMAIMOHHBIX W
KOMMYHHKAIIHOHHBIX TEXHOJIOTUH;

8) ajanTanuu odyyaroumerocsi K U3MEHAIIMMCH YCJI0BHUAM COLHAJIBHON U
NPUPOAHOI Cpeabl:

OCBOEHHUE 00YYAIOIIUMUCS COIMATBHOTO OMBITA, OCHOBHBIX COIMATBHBIX POJICH,
COOTBETCTBYIOIIMX  BEAYIIEW  JEATENIbHOCTH  BO3pacTa, HOPM W IPaBHI
OOIIECTBEHHOTO MOBEACHUS, (POPM COLIMATIBHON JKU3HH B TPYINAx U COOOIIECTBAX, B
TOM YHUCJIE CYIIECTBYIOIINX B BUPTYAJIIbHOM MPOCTPAHCTBE.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble Pe3yNbTaThl OCBOCHHS MPOrpaMMbl 1O HH(MOpMaTHKE
OTpaXaloT  OBJIQJICHUE  YHUBEPCAIbHBIMM  y4YE€OHBIMM  JCHCTBUSMU  —
M03HABATENIbHBIMU, KOMMYHUKATUBHBIMU, PETYJISTUBHBIMH.

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA

Ba3oBble Jjornueckue JeMicTBUA:

YMEHUE OINpEeNeNsITh TIOHATUS, CO3JaBaTb OOOOIIEHUsS, YCTaHABIUBATH
aHaJOruH, KilacCU(pUIUPOBATh, CAMOCTOSATEILHO BBIOMPATh OCHOBAHMS M KPUTEPUU
JUTSL  KJacCU(UKAIMKM, YCTAHABIMBATh TMPUYUHHO-CIICJICTBCHHBIE CBS3U, CTPOUTH
JIOTUYECKUE PACCYXKICHUS, AeiaTh YMO3AKIIOUECHUs (MHIYKTUBHBIC, JEAYKTUBHBIC U
110 aHAJIOTUH) U BBIBOJIBL;

YMEHHE CO3/1aBaTh, IPUMEHITh U IPEOOPA30BBIBATh 3HAKU U CUMBOJIBI, MOJICIIN
Y CXEMBI JIJIsI pellieHUs] Y4eOHBbIX U MO3HABATEIbHBIX 3a/a4;

CaMOCTOATENILHO BBIOMpATh CHOCOO pelleHus y4eOHOM 3anauu (CpaBHHUBAaTh
HECKOJIbKO BapHMaHTOB PpEIICHUS, BBIOMpAaTh HauboJee MNOAXOASNMNH C Yy4ETOM
CaMOCTOSITETIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3soBble uccienoBare/ibCKue 1eiCTBUA:

dbopMyIMpoBaTh BOMPOCHL, (PUKCHUPYIOMIME pPa3pblB MEXKIYy pealbHbIM U
JKEJIATeIIbHBIM COCTOSIHUEM CHUTYyaIlllu, OOBEKTa, U CAMOCTOSITEIHHO YCTaHABIIMBAThH
HMCKOMOE U JIaHHOE;

OIICHMBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMAIINIO, TTOTYUYECHHYIO B
X0JI€ UCCJICIOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE JTaJIbHEMIIIEE pa3BUTHE MPOIIECCOB, COOBITUNA U UX
MOCJEACTBUS B AHAJOTUYHBIX WM CXOJHBIX CHUTyallMsiX, a TakKXKe BBIJIBUTATh
MPEANOJIONKEHUS 00 UX Pa3BUTUH B HOBBIX YCIOBUSX U KOHTEKCTAX.

Pabora ¢ unpopmaunmeii:

BBIABJIATh JePUIIUT HHPOpMAIUU, ITaHHBIX, HEOOXOIUMBIX ISl PEIICHUs
MOCTaBJICHHOM 3aJ1auM;

MPUMEHSTH PA3IUYHBIC METO/IbI, THCTPYMEHTHI M 3aIIPOCHI TIPU MTOUCKE U 0TOOpE
uH(OpMAIUU WU JAHHBIX U3 UCTOYHUKOB C YUETOM MPEAJIOKEHHON YIeOHOU 3a1aun
Y 3a/IaHHBIX KPUTEPUEB;

BBIOWpATh, AHAIM3UPOBATH, CHCTEMATH3UPOBaTh W  HMHTEPIPETHPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB U (JOPM IIPEICTABIICHNUS,

CaMOCTOSATEILHO BHIOMPATh ONTUMANIbHYIO (JOpMY TIpEACTABICHHS WHMOPMAITUU
U WUTIOCTPUPOBATH peliaeMble 3a7a4i HECIOKHBIMU CXEMaMu, JuarpaMMaMu, HHOM
rpaduKoil U UX KOMOMHAIUSMU;

OIICHUBATh HAIEKHOCTH HWH(POPMAMKM 110 KPUTEPUSIM, MPEITIOKEHHBIM
yUHUTENEeM UIH CHOPMYJIUPOBAHHBIM CAMOCTOSITEILHO;

3¢ (HEeKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH HH(OPMAIIHIO.



KoMMyHMKaTHBHBIE YHMBeEpPCAJIbHbIe Y4eOHbIe AeiiCTBHUA

OOwmenne:

COIIOCTABJIATh CBOM CYXKJIEHHUS C CYXICHUAMM JPYIMX YYaCTHHKOB JMAloOra,
OoOHapyXMBaTh pa3JIM4Ue U CXOACTBO MO3UIIMIA;

nyOJIMYHO TPEACTABIATH PE3YJIbTAThl BBINOJIHEHHOTO OIbITa (IKCIIEPUMEHTA,
UCCIIEJOBaHMSI, IPOEKTA);

CaMOCTOSITENILHO BBIOUPATH (pOpMAT BBICTYIIEHUS C YYETOM 3a/1a4 IPE3EHTALUN
U OCOOEHHOCTEW ayJAWTOPUM M B COOTBETCTBMM C HHUM COCTAaBJSATh YCTHBIE H
MMCbMEHHBIE TEKCThI C HCMOJIb30BAHUEM WITIOCTPATUBHBIX MATEPUATIOB.

CoBMmecTHasI 1eATEJIbHOCTD (COTPYAHMYECTBO):

NOHMUMAaTh W HCIOJIb30BaTh NPEHMYIIECTBA KOMAHIHOM W WHAUBUIYATBHON
paboThl MpU pEUICHUH KOHKPETHOW NpoOJeMbl, B TOM YHCIE NpPHU CO3JaHUU
MH(OPMAIMOHHOTO MPOIYKTA;

OPUHUMATh 1€JIb COBMECTHOM WH(OPMALMOHHOM JEATENbHOCTH IO cOopy,
o0paboTke, nepeaaue, popmanuzanuu HHGOPMALUU, KOJJIEKTUBHO CTPOUTH JEHCTBUS
no e€ JOCTH)KEHMIO: PACIpeAeNsiTh POJM, JAOrOBAPUBATHCS, 00CYXKJaTh IMpolLecc U
pe3yJIbTaT COBMECTHOM padoThI;

BBIMOJIHATh CBOIO 4YacTh paboThl ¢ HHpoOpManued HiIu HHPOPMAIMOHHBIM
IPOIYKTOM, JOCTHTrasi KadeCTBEHHOIO pe3yJibTaTa II0 CBOEMY HAIIPaBICHUIO H
KOOPJMHUPYSI CBOM JIEHCTBHS C IPYTUMHU WICHAMH KOMAaH/IbI;

OLICHMBAaTh KAaYECTBO CBOETO BKJIaaa B oOMN MH(OPMAIIMOHHBIA NPOAYKT IO
KPUTEPHUSAM, CAMOCTOATENBbHO CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJIEUCTBHUS;

CpPaBHUBAThH PE3YJbTaThl C HICXOAHOW 3aauei U BKJIAJ KaXKJOr0 4ieHa KOMaH bl
B JIOCTH)KEHHE PE3yJIbTATOB, pa3leNsATh C(epy OTBETCTBEHHOCTH W TMPOSBIATH
TOTOBHOCTbH K MTPEIOCTABIECHUIO OTYETA MEepe] TPYNION.

Pery/iiTUBHBbIE YHUBEpPCAJIbHbIE YUeOHbIe /eiicTBHS

Camoopranusanus:

BBISIBJISITH B JKU3HEHHBIX M YYEOHBIX CHUTyallUsiX MpoOjembl, TpeOyromue
peLIeHuS;

OPUEHTHPOBAThCSI B  PA3JIMYHBIX MOAXOAAaX K TMPUHATHIO  pEHICHUN
(MHIUBUIYaJIbHOE MIPUHSITHE PEIICHUH, IPUHATUE PEIICHU B TPYIIE);

CaMOCTOSITENIFHO COCTaBJISATh QITOPUTM pEIIECHUS 3a1adu (MU €ro 4YacThb),
BBIOMpATh CIOCOO pereHus yueOHOM 3aaur ¢ Yy4ETOM HMMEIOIINXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh MpeJjiaraeéMble BapUaHThl PEIICHHUI;

COCTABJISITh IUTAH JEUCTBUM (TUIaH peaju3alid HaMEYeHHOro allfrOpUTMa
pelieHus), KOpPEeKTUPOBATh MPEI0KEHHBIN aITOPUTM C YYETOM MOJYYEHHUS HOBBIX
3HaHHUM 00 U3y4aeMOM OOBEKTE;

nenatb BBIOOP B YCJIOBHUSIX TPOTMBOpPEUYMBOM HH(OpManuu U Oparth
OTBETCTBEHHOCTH 32 PEILICHHUE.

CaMokOHTpOJIb (peduiexcus):

BJIa/IETh CIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBAIIMH U PeIICKCUH;



JaBaTh OIEHKY CUTYAIIMH U MPEJIaraTh TUIaH €€ N3MEHEHUS;

YUUTHIBaTh KOHTEKCT W TMPEABHUACTH TPYTHOCTHU, KOTOPHIE MOTYT BO3HUKHYTH
Opu pelieHuH Y4eOHOW 3aJayu, aJanTUpOBaTh pEIICHHE K MEHSIOIIUMCS
00CTOATETHCTBAM;

OOBSCHSATH MPUYUHBI TOCTHKCHHUSI (HeIOCTIKEHUsI)  Pe3yJbTaToB
WH(POPMAITMOHHON JEATEIBHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY, YMETh
HAXOJWTh IMO3UTUBHOE B MMPOU3OIICAIICH CUTYAIHH,

BHOCHUTh KOPPEKTHBBHI B JCATEIHHOCTH HA OCHOBE HOBBIX OOCTOSATEIBCTB,
W3MCHUBIIINXCS CUTYaIlUi, YCTAHOBIIEHHBIX OMMMOOK, BOSHUKIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yiIbTaTa IEJIM U YCIOBUSM.

OMOIHOHAIbHbIA HHTEJJIEKT:

CTaBUTh ceO0s Ha MECTO APYTOro 4YeJOBEKa, MOHWMATh MOTHBBI M HaMEPCHHS
JPyTOTO.

IlpunsaTHe ceds U ApPyrux:

OCO3HaBaTh HEBO3MOXKHOCTh KOHTPOJMPOBATh BCE BOKPYT JaXKE B YCIOBHUAX
OTKPBITOTO JOCTYTA K JIIOOBIM 00bEMaM HHGOPMALIIH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonmy oOyuenuss B 7 KJjacce y oOyuwaromerocs OyayT chOpMHPOBaHBI
CIIEYIOIIE YMEHHUS:

MOSICHATh Ha MPUMEPAX CMBICH MOHATUNH «UHOOPMAIUI», «MH(DOPMAIIMOHHBIH
mpoiece», «oOpaboTka wuHMOpPMAIUNY, «XpaHeHHe UWHOOpPMAIUNy, «Iepeaayda
uH(pOpMaUN»;

KOAMpPOBaTh M JCKOAWUPOBATH COOOIICHHA 1O 3aJaHHBIM TpaBUIaM,
JIEMOHCTPUPOBATh TMOHUMAaHHE OCHOBHBIX TPHUHIIUIIOB KOJUPOBAHUS HHGOPMAIHH
pa3IUYHON MPUPOBI (TEKCTOBOM, TpadyMuecKoid, ay11o);

CpaBHMBAaTh JJIMHBI COOOIICHWU, 3amMMCAHHBIX B PAa3IUYHBIX an(aBUTaX,
OTIEPUPOBATh EAWHUIAMH U3MEpEHHs] HHPOPMAIIMOHHOTO O00BEMAa U CKOPOCTH
nepenayn JaHHbBIX;

OIICHMBATh ¥ CPABHUBATH Pa3Mephbl TEKCTOBBIX, TpauuecKuX, 3ByKOBBIX (HaiisioB
U BUIe0(aitiios;

MPUBOJUTH TPUMEPHI COBPEMEHHBIX YCTPOWCTB XpaHEHUS W TMepeaaydu
uH(pOpMAaIH, CPAaBHUBATH UX KOJMYECTBEHHBIE XapaKTEPUCTUKH;

BBIICNISITH OCHOBHBIE JTalbl B UCTOPUUM U TIOHMMATh TEHIICHIIUU Pa3BUTHS
KOMIBIOTEPOB U IPOrPaMMHOTO 0OecTIeueHUs;

MOJTy4aTh W MCIIOJIb30BaTh MHQPOPMAIMIO O XapaKTEPUCTHKAX MEPCOHAIBHOTO
KOMIIBIOTEPAa W €ro OCHOBHBIX DJIeMEHTax (Mpoleccop, OmepaTHUBHAS TMaMsITh,
JOJITOBPEMEHHAsI TaMATh, yCTPOWCTBA BBOIa-BHIBOIA);

COOTHOCHUTh XapaKTEPUCTUKH KOMITBIOTEpA C 3a/ladyaMH, pEIIaeMbIMH C €ro
MOMOIIIBIO;



OPUEHTHPOBAThCSI B  HMEPAPXUUYECKOW  CTPYKType (HaloBOW  CHCTEMBI
(3anmuchIBaTh TMOJHOE uUMs (aina (katajora), myTh K aitmy (kartajory) 1o
UMEIOIIEMYCsl OMHUCaHUI0 (DAMIOBON CTPYKTYpbl HEKOTOPOTro HWH(MOPMAIIMOHHOTO
HOCHUTEJIS);

pabotratb ¢  (ailyloBOM  CHUCTEMOM  MEPCOHATBHOIO  KOMIIBIOTEpa  C
UCIIOJIb30BAaHUEM Tpauyeckoro umHTepdeiica, a UMEHHO: CO3/1aBaTh, KOIMUPOBATH,
nepeMeniarb, MNepPeUMEHOBBIBATh, YIANSATh W apXUBUPOBaTh (AMJIbl U KaTaJlOTH,
UCIIOJIb30BaTh aHTUBUPYCHYIO IPOTPAMMY;

NPEJICTaBIISTh PE3yJIbTaThl CBOCH IESATENHHOCTH B BUAE CTPYKTYPUPOBAHHBIX
WLTIOCTPUPOBAHHBIX IOKYMEHTOB, MYJIbTUMEIUMHBIX MTPE3CHTAIIHIH;

uckath uHpopMmaruio B MHTepHeTe (B TOM 4ucCIie, MO KIIOYEBBIM CJIOBaM, IO
U300pAKEHNIO), KPUTHUYECKH OTHOCUTBHCS K HaWJEHHOW HMH(pOpMaluH, OCO3HaBas
OTaCHOCTH JIJIsl IMYHOCTHU M OOIIECTBA pacpOCTPaHEHUS BPEIOHOCHON MH(OpMAIIUH,
B TOM YHCJIE€ IKCTPEMUCTCKOTO U TEPPOPUCTUYECKOTO XapaKTepa;

IOHUMATh CTPYKTYPY aJIpECOB BEO-PECYPCOB;

UCIIOJIb30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKALIU;

cobmonate TpeOoBaHUA O€30MaCHOM HKCIUTyaTallUM TEXHUYECKUX CPENICTB
MH(POPMAIIMOHHBIX U KOMMYHHUKALMOHHBIX TEXHOJIOTHM, COOMIOIaTh CETEBON ITHUKET,
0a30Bble HOPMBI MH(POPMAIIMOHHOM 3TUKU U IpaBa MpU paboTe C MPUIOKEHUIMU Ha
T00BIX ycTpoiicTBax U B MIHTepHeTe, BbIOMpaTh O€30MacHble CTPATETUU MOBEACHUS B
CeTH,

OPUMEHATh  METOJAbl  MPO(UIAKTUKM  HEraTUBHOTO  BIMSIHHUS ~ CPEJICTB
UH(POPMAITMOHHBIX 1 KOMMYHHUKAIIHOHHBIX TEXHOJIOTHIA Ha 37J0POBBE MOTH30BATEIS.

K xoHny oOyuennss B 8 KkJjacce y oOyuaromerocss OyayT chOpMHpPOBaHbI
CIIEAYIOIINE YMEHUS:
MOSICHSITh Ha MPUMEPAX PA3TUUUSI MEXKIY MO3UIIMOHHBIMU U HEMO3UIIMOHHBIMU
CUCTEMaMU CUUCIICHUS;
3aluChIBaTh M CpaBHUBaTh Leible uucia oT 0 go 1024 B pa3nuyHbIX
MO3UIIMOHHBIX CHUCTEMaxX CUMCICHHS (C OCHOBaHUsAMH 2, 8, 16), BBINOJHATH
apu(pMeTHIECKHE OTIEPAIMH HAJl HUMU;
pacKphIBaTh CMBICT TIOHSATHUH «BBICKA3bIBAHUEY», <JIOTHMUECKAs OIeparus,
«JIOTUYECKOE BBIPAKEHUEY;
3alUChIBAaTh JIOTMUYECKHWE BBIPAKEHUS C HCIOJIb30BAHUEM JIU3BIOHKIINH,
KOHBIOHKITUU W OTPUIAHUS, ONPECISATh HCTUHHOCTh JIOTHYECKUX BBIPAKCHUH, €CIH
W3BECTHBI 3HAYEHUS UCTUHHOCTU BXOJSIIUX B HETO MEPEMEHHBIX, CTPOUTH TaOIHUIIBI
WCTUHHOCTH JIJIS IOTUUECKUX BBIPAKEHUMH;
pPacKpbIBaTh CMBICII TOHSTHUNA «HUCIOJHUTEIBY, «aJITOPUTMY, «IIPOTPaMMayy,
MOHUMAs Pa3HUILy MEXAY YHOTpeOJEHUEM STUX TEPMHUHOB B OOBIICHHOW peyu W B
nHpopmaTHke;
OMKCHIBATH AITOPUTM PEUICHUS 3a/1a4d PA3IMYHBIMU CIIOCOOaMU, B TOM YHUCIIE B
BHJIE OJIOK-CXEMBI,



COCTaBJIISITh, BBIMOJHATh BPYUYHYIO U HA KOMIIBIOTEPE HECIOXKHBIE aJITOPUTMBI C
HCIMOJIb30BaHMWEM BETBJICHUM M IIUKJIOB JIJIsl YIIPABJICHUS UCIIOJHUTEIISIMUA, TAKUMH Kak
Po6oT, Uepenarnika, UepTExHUK;

HCIIOJIB30BaTh KOHCTAaHTHI W IEPEMEHHBIC Pa3IMYHBIX THUIOB (YUCJIOBBIX,
JIOTUYECKUX, CHMBOJIbHBIX), a TaK)Xe COJEp’KalllUe€ HMX BBIPAKCHHS, HCIIOJIH30BaTh
omnepaTop NpUCBauBaHUS;

HCIIOJIB30BaTh MPHU pa3pabOTKe MpOrpaMM JIOTMYECKUE 3HAUYCHUS, ONepaluud U
BBIPAKEHUS C HUMU;

aHaJM3UPOBATh MPEUIOKEHHBIC AITOPUTMBI, B TOM YHCIIE€ ONPEICNATh, KaKue
pe3yAbTaThl BO3MOXHBI MPU 3aJaHHOM MHOXECTBE UCXO/IHbIX 3HAYCHU;

CO3/1aBaTh U OTJIAKUBATh MPOrpaMMbI Ha OJIHOM U3 S3BIKOB IIPOrpaMMHUPOBaHUS
(Python, C++, TIlackanb, Java, C#, IllkonbpHbII AJTOpUTMHUECKUNA SI3BIK),
peanu3yIoliie HECIOXKHBIC alrOPUTMbl  OOpaOOTKM  YMCIOBBIX JAaHHBIX C
HCMOJIb30BaHWEM IIMKJIOB M BETBJICHUWA, B TOM 4YHCIIE PEATM3YIOIINE MPOBEPKY
JIEIMMOCTH OJHOTO IIEJIOT0 YHCJIa Ha APYroe, MPOBEPKY HATYpaJIbHOTO YHCJa Ha
MIPOCTOTY, BBIJICTCHUS IU(P U3 HATYPATBHOTO YKCIIA.

K xonmy oOyuenuss B 9 kJjacce y oOyuwaromerocs OyayT chOpMHPOBAHBI
CIEAYIOIINE YMEHUSA:

pa3OuBaTh 3a/layd Ha TM0J33Jla4l, COCTABJISITh, BBIMOJHATH BPYYHYIO U Ha
KOMIIBIOTEPE HECJIOXKHBIE AJITOPUTMBI C MCIOJIb30BAHUEM BETBICHHM, IUKIOB U
BCIIOMOTATENbHBIX AJTOPUTMOB [IJI1  YNPABJICHUS HUCHOJIHUTEISAMU, TaKUMH Kak
Po6oT, Uepenaika, UepTExXHUK;

COCTaBJIAITh U OTJQXUBATh MPOTPAMMBbl, PEATU3YIOUIME THUIOBLIE aJTOPUTMBbI
00pabOTKH YKCIOBBIX MOCIEI0BATEILHOCTEH WM OJHOMEPHBIX YUCIOBBIX MAaCCHBOB
(mMOMCK MAaKCUMyMOB, MUHUMYMOB, CYMMBbI WJIM KOJUYECTBA JIEMEHTOB C 33JJaHHBIMU
CBOMCTBaMHU) Ha OJAHOM U3 S3bIKOB nporpammupoBanus (Python, C++, [1ackainsb, Java,
C#, llIxonbHBIN AnroputMuueckuit S3bIk);

PACKpbIBaTh CMBICI MOHITUH «MOJEIbY», «MOACIUPOBAHUEY, ONPEAEISATh BUIBI
MoOJIeNiel, OIICHMBATh aJeKBATHOCTh MOJIETTH MOJCIUPYEMOMY OOBEKTY U IENIM
MOJICTUPOBAHUS;

UCIIOJIB30BaTh Tpadbl M JEpPeBbsl [UJII MOJEITUPOBAHHS CHCTEM CETEBOM U
HEPapXUIECKON CTPYKTYPHI, HAXOIUTh KpaTYalImii myTh B Tpade;

BBIOMpATH CIOCOO TMPEACTABICHHS JTaHHBIX B COOTBETCTBHHM C IOCTaBJICHHOM
3amadyet  (Tabiauipbl, CXeMbl, TpauKkH, JAWarpaMMmbl) C  KHCIOJIb30BAHHEM
COOTBETCTBYIOIIMX MPOTPAMMHBIX CPEJICTB 00PaOOTKHU JaHHBIX;

UCITI0JIb30BAaTh AJIEKTPOHHBIE TaOJIULIbI 111 00paOOTKHY, aHATN3a U BU3yaJlU3alluu
YUCJIOBBIX JAHHBIX, B TOM 4YHCJE C BBIJICJICHMEM Juana3oHa TaOgulbl U
yHOPSAI0YUBAHUEM (COPTUPOBKOI) €r0 371€MEHTOB;

co37aBaTh U MPUMEHSTH B 3JEKTPOHHBIX TaOMUIAX (POPMYJIbI AJiA Pacdy€ToB C
UCIIOJIb30BAHUEM BCTPOCHHBIX apudMeThueckux (QyHKUUM (CyMMUpOBaHHE U
NMoICUET 3HAYCHUM, OTBEUAIONINX 3aJaHHOMY YCJIOBHIO, CpefHee apupMeTHYecKoe,



MOVCK MaKCHUMaJIbHOTO ¥ MHUHMMAJIBHOTO 3HA4Y€HUs), a0CONIOTHOW, OTHOCHUTEIHHOM,
CMEIIaHHOM aJipecaliuu;

UCIIOJIb30BaTh AJICKTPOHHBIE TAaOJUIbBI JJI1 YUCICHHOTO MOJIETUPOBAHUS B
MPOCTHIX 33/1a4ax U3 Pa3HbIX MPEAMETHBIX 00IacTeil;

UCIIOJIb30BaTh ~ COBPEMEHHbIE  HMHTEpHET-CEpBUCHI (B TOM  4YHCIeE
KOMMYHUKAIIMOHHBIE CEPBUCHI, O0aUHbIE XpaHUIUIIA JAHHBIX, OHJIAHH-TIPOTPaMMBI
(TexkcToBBIE W TpaduUECKHe peIaKTOphbl, Cpelbl pa3paboTku)) B y4eOHOU W
MMOBCEHEBHOM ACATEIBHOCTH,

NPUBOJUTh TPUMEPHI  MCIOJIB30BAaHUS T€OMH(OPMAITMOHHBIX  CEPBUCOB,
CEpPBUCOB TOCYJAapCTBEHHBIX YCIYyr, OOpa3oBaTelbHBIX CcepBUCOB MHTepHETa B
y4eOHOH ¥ TIOBCETHEBHOM JIEATEILHOCTH;

WCITOJIB30BATh PA3IMYHBIC CPEACTBA 3AIUTHl OT BPEIOHOCHOTO MPOTPAMMHOTO
oOecrieueHus, 3aluiaTh NePCOHATBHYI0 MHPOPMAIMIO OT HECAHKITMOHHPOBAHHOTO
JIOCTYTIa W €ro IMOCJEACTBUM (pasrialieHus], MOJMEHbI, YTPaThl JaHHBIX) C YYETOM
OCHOBHBIX  TEXHOJOTHYECKUX M  COLMUAIBHO-TICUXOJOTUYECKUX  ACHEKTOB
UCIIOJIb30BaHusl ceTu VIHTepHer (ceTeBass AaHOHMMHOCTb, IUGPOBOM  Ciel,
ayTEeHTUYHOCTh CYOBEKTOB U PECYPCOB, OMACHOCTH BPEIOHOCHOTO KO/I);

pacro3HaBaTh MOMBITKA U MPEAYNPEXIaTh BOBIICUEHUE CEOST U OKPYKAIOITUX B
JECTPYKTHUBHBIE U KpUMHHAJIbHbIE (OPMBI CETEBOM AaKTUBHOCTU (B TOM 4YHCIE
K1OepOyJUTHHT, (DUILIUHT).

TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Konn4yectBo yacos DJICKTPOHHBIE

HaunmenoBanue

Ne (uudpossbie)
pa3esioB H TeM Kourpoububie IIpakTuyeckue

n/n Bcero o0pa3oBaTe/bHbIC
NPOrpamMMbl padoThI padoThI

pecypcesl

Paszgea 1. [ludposasi rpaMOTHOCTH

Kommnbrorep —
epcaNbHOe
R §CTB§H 5 Bu6miorexa [[OK
’ yerp https://m.edsoo.ru/7f41646e
00paboTku
JTAHHBIX
10 [TporpamMMmel u 4 bubmuorexa [IOK
) JaHHBIE https://m.edsoo.ru/7f41646¢
13 KomnelotrepHsie ) bubmuoreka [IOK
) ceTu https://m.edsoo.ru/7f41646e
Uroro no pazgeny 8
Pa3nea 2. Teopernueckue 0CHOBbI HH(POPMATHKH
Nudopmanus u
2.1 HHtg)o pMa HI/IOHHBIC 2 Bubmuorexa [IOK
‘ pMatt https://m.edsoo.ru/7f41646e
TIPOIIECCHI
2.2 | IlpencraBieHue 9 bubnmoreka [JOK




- uHbOpMALHH

 https:/m.edsoo.ru/7f41646e

Hroro no pazneny

11

Pasznean 3. UndopMaumoHHbIe TEXHOJOTHH

31 TekcToBbIe 6 1 bubmuorexa [JOK
) JIOKYMEHTBI https://m.edsoo.ru/7f41646¢
39 KomnbrotepHas 4 Bu6mumotexa [JOK
) rpaduka https://m.edsoo.ru/7f41646e
3.3 MynbTumMenuiiHbe 3 1 Bu6muotexa [JOK
) Mpe3eHTAlUN https://m.edsoo.ru/7f41646¢
Hroro no pazgeny 13
Pe3epBHOE Bpemst 2 1
OBIIEE
KOJIMYECTBO
YACOB I1O 34 3 0
[TPOT'PAMME
8 KIIACC
KosmuecTBo yacos JJIeKTPOHHbIE
Ne  HaummeHoBaHme
(uudpossbie)
n/  pa3jeyioB U TeM Bcer Koutpoabnbl IIpakTnyecku
oOpa3oBaTeJibHbIE
n NMPOrpaMMbl 0 e padoThbl e padoThbI
pecypcsl
Pa3nes 1. TeopeTrnueckue 0CHOBbI HHPOPMATHKH
bu6mmoreka [JOK
1.1 CrereMsl 6 1 https://m.edsoo.ru/7f41851
CUHCTICHUS 6
ONeMEeHThI bu6mmoreka [JOK
1.2 maremaTudeckoi 6 1 https://m.edsoo.ru/7f41851
JIOTUKH 6
Hroro no pazneny 12
Pa3nes 2. AnropuT™Mbl M1 IpOrpaMMHpOBaHue
Hcnonnutenu u
R —— bubnmoreka [JOK
2.1 PYIMEL. 10 1 https://m.edsoo.ru/7f41851
AJITOPUTMUYECKUE 6
KOHCTPYKIIUU B
S3bIK bu6mmorexa [IOK
2.2 | mporpaMMHUpOBaHU 9 https://m.edsoo.ru/7f41851
A 6
bubmuorexa [JOK
g3  Awmams 2 https://m.edsoo.ru/7f41851
QJIITOPUTMOB 6
Hroro no pasgeny 21
PesepBHOE Bpems 1
OBIIEE 34 3 0

KOJIMYECTBO YACOB




I10 ITPOTPAMME

9 KJIACC
Kosun4vecTBo 4acoB JJIeKTPOHHbIE
Ne  HaumenoBaHmue
(uudpossbie)
n/  pa3aejoB U TeM Bcer Kontpoabusl IIpakTudecku
o0pa3oBaTe/ibHbIE
n NMpoOrpamMmbl 0 e padoThbl e padoThl
pecypcsl
Pa3nea 1. lu¢gpoBasi rpaMOTHOCTH
I'moGanpHas ceTh
WNurtepuer n bubnunoreka [HOK
1.1 CTpaTeruu 3 https://m.edsoo.ru/7f41a7d
0e3011acHOTO 0
HOBEICHUA B HEU
Pabora B bu6mmoreka [IOK
1.2 undopmannoHHOM 3 https://m.edsoo.ru/7f41a7d
POCTPAHCTBE 0
Htoro no paznemny 6
Pa3nes 2. TeopeTrnueckue 0CHOBbI HH(POPMATHKH
MoaenupoBanue bu6mmoreka [IOK
2.1 KaK METO]I 8 1 https://m.edsoo.ru/7f41a7d
[O3HAHKS 0
Hroro no pazgeny 8
Pa3nes 3. AnropuT™Mbl M1 IpOrpaMMHpOBaHue
Pa3pabotka bubnnoreka [JOK
3.1 aJIrOPUTMOB U 6 1 https://m.edsoo.ru/7f41a7d
nporpamMm 0
bu6mmoreka [JOK
3.2 VYnupasnenue 2 https://m.edsoo.ru/7f41a7d
0
Hroro no paszneny 8
Pa3nen 4. UnopmanmoHHbIe TEXHOJIOTUHN
D IEKTDOHHELC bubnmoreka [JOK
4.1 P 10 https://m.edsoo.ru/7f41a7d
TaOIHIIBI 0
NudpopmannoHHbI -
. Tg’m% I Bu6nmotexa LIOK
4.2 1 https://m.edsoo.ru/7f41a7d
COBPEMEHHOM 0
oOmiecTse -
Hroro no pasaeny 11
PesepBHOE Bpems 1
OBILEE
KOJIMYECTBO
YACOB I10 34 2 0

I[TPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
Ne KounyecTBO 4acoB Jlara JJIeKTPOHHbIE
n/ Tema ypoka Bcer Koutpoabn IIpakruyeck u3y4eH unppossIe
n 0 ble padoTbl  He padoThl us obpasopatenbHbie
pecypcsl
Komnerorep —
YHUBEPCAIbHOE
BBIYUCIIUTEIILHO
;gggf;)}ng::ho bubamnorexa [JOK
HporpaMme. 1 https://m.edsoo.ru/8al5
21d2
TexHuka
0€30MacHOCTH U
npaBuia paboThl
Ha KOMIIBIOTEpE
Hcropus n
COBPEMEHHBIE bubnnoreka [JOK
TEHICHIIUN 1 https://m.edsoo.ru/8als
pa3BUTHS 23ee
KOMITHIOTEPOB
IIporpammHoe
o0ecrnieueHue
KOMIIbIOTEpA. bubnmnoreka [JOK
[IpaBoBas 1 https://m.edsoo.ru/8al5
OXpaHa 2826
porpamMmm u
JTAaHHBIX
@Daibl U NarkKu.
OcHoBHbBIC bu6mmoreka [JOK
OTIEpPALINH C 1 https://m.edsoo.ru/8al5
(aiinamu u 2a74
nankamu
ApxuBanus
JNAHHBIX. bu6mmorexa [IOK
Hcnonb3oBanue 1 https://m.edsoo.ru/8al5
IIporpamMm- 2cfe
apXHUBaTOPOB
E;g}rg:o;epHme bubnuorexa [IOK
1 https://m.edsoo.ru/8als
AHTHUBHUPYCHBIC 2174
MpOrpaMMbl
KomnsrorepHsie 1 bubnmoreka [JOK

cetu. [louck

https://m.edsoo.ru/8al5




BIii 00BEM

nH(popManuu B 3244
cetu UnTepHer
CepBucsl
WHTEPHET-
KOMMYHUKAIIHI.
CeTeB}:)}II?I JTHUKET. Eubmorexa IIOK
8 https://m.edsoo.ru/8al5
Crparerun 3460
0€e301macHOTO .
IIOBEJICHUS B
HNurepnere
bubmuorexa [JOK
9 E;I?IZIIJeMaHHH " https://m.edsoo.ru/8al6
1966
bu6mmoreka [IOK
10 E:?Iog M:g;?HH https://m.edsoo.ru/8al6
polt le2a
Paznoobpaszue
ZJSII&I)EEETIZB' bu6mmorexa [IOK
11 https://m.edsoo.ru/8al6
EcrecTBenHbBIE U Lfec
¢bopmanbHBIE -
SI3BIKU
JIBOoMYHBIN
;Hp(E?)%I;I)Z?,OBaHHe bu6mmoreka [IOK
12 https://m.edsoo.ru/8al6
000ro 2186
andaBuTa K
JBOUYHOMY
[IpencraBnenue
S ——
13 https://m.edsoo.ru/8al6
TEKCTOB B 2316
JBOMYHOM
asaBuTe
Ennauner
meperua busmorera LIOK
14 cKopoCTH https://m.edsoo.ru/8al6
249¢
nepeaavn
TaHHBIX
Konnposanue
TEKCTOB. bu6mmorexa [IOK
15 PaBHOMEpHBIE M https://m.edsoo.ru/8al6
HEpaBHOMEPHBIE 2510
KOJBI
JlekonupoBanue
16 COOOILIEHU.
WNudopmannons




TEKCTa

E;Ie(iggz;);eﬂne bu6mmoreka [IOK
17 https://m.edsoo.ru/8al6
HETIPEPBIBHBIX 7348
JTAHHBIX
Konuposanue
usera. O1eHka
?g%gg?;:HOHHO bu6mmoreka [IOK
18 https://m.edsoo.ru/8al16
rpaguIecKux 29ec
JAHHBIX JUIS
pacTpoBOro
HU300paXKeHUS
Komuposanue bubmuorexa [JOK
19 https://m.edsoo.ru/8al6
3pyka 2b72
PesepBHbIil ypok
«KoHTtponpHas bubnnorexa [JOK
20 | pabota mo Teme https://m.edsoo.ru/8al6
"TIpescTaBicHue 2d02
nHpopManuu'»
TexkcroBbie
oRNerT, % Busmorera LIOK
21 https://m.edsoo.ru/8al6
peIaKTUPOBAHUE 2eTe
B TEKCTOBOM
npoieccope
dopmaTHpoBaHU bubnnorexka [JOK
22 € TEKCTOBBIX https://m.edsoo.ru/8al6
JIOKYMEHTOB 2fe6
E;l;?f;i}fl bubmuoreka [JOK
23 https://m.edsoo.ru/8al6
Crucku u 3044
TaOIUIIBI -
Bceraska
HETEKCTOBBIX bu6mmorexa [IOK
24 00BEKTOB B https://m.edsoo.ru/8al6
TEKCTOBEIC 32d4
JTIOKYMEHTBI
HNuTemnekTyanbH
ble
BO3MOKHOCTH
25 COBPEMEHHBIX
CUCTEM
o0paboTku
TEKCTOB
O06o0menue u bubnuorexa [JOK
26 cucTeMaTu3anus https://m.edsoo.ru/8al6

3HAHUH 10 TEME

35¢c2




«TexcToBBIC
JTOKYMEHTBI
I'pacdmueckmi
pgngi@op bubmuoreka [JOK
27 Pacr OBH'e 1 https://m.edsoo.ru/8al6
p 3874
PUCYHKH —
Oneparuu
bubmuorexa [JOK
pg | PeAaKIHpoOBaHuA 1 https://m.edsoo.ru/8al6
rpadu4ecKux
39d2
00BEKTOB
bubmuorexa [JOK
B
29 r e;;fli :aﬂ 1 https://m.edsoo.ru/8al6
p 3b30
O06o0061IeHuE U
CHCTEMAaTHU3aLH
3HAHUH II0 TEME
«KoMnproTepHas
rpadKay P bubnnorexa [JOK
30 ) 1 https://m.edsoo.ru/8al6
IIpoBepounas
404e
pabota /
Bcepoccutickas
MIPOBEpPOYHAs
paborta
Pe3epBHbIit
YPOK.
O06001menue u
CI/ICTCII:/IIaTI/ISaLII/ISI bubanorexa LIOK
31 . 1 https://m.edsoo.ru/8al6
3HaHUH /
o 4828
Bceepoccutickas
MIPOBEpPOYHAs
pabota
[ToaroroBka bu6mmoreka [IOK
32 | MyIbTUMEIHUNUHBI 1 https://m.edsoo.ru/8al6
X TIPE3eHTAlNI 42c4
JloGaBieHue Ha
claii
bubmuorexa [JOK
33 ayRMOBH3yajlbH 1 https://m.edsoo.ru/8al6
BIX JTaHHBIX, 4472
aHUMAalluU U
THTIEPCCHIUTOK
O06o06mieHue u
CHCTEMATH3AIIH
. bubnmoreka [JOK
34 3I;ZHHH 1o Ter 1 https://m.edsoo.ru/8al6
«MynbTUMe i 4650
HBIE
MIPE3CHTALHI
OBIIEE
KOJIMYECTBO 34

YACOB 11O




. [TIPOTPAMME |

8 KUIACC
e KoJunvecTBO 4acoB Jlara 3;1:;)1«21:]):::ue
n/ Tema ypoka Bcer Konrtpoabn IIpakTudyeck wu3ydeH mep
oOpa3oBaTeJibHbIE
n 0 ble padoTbl  He padoThI s
pecypchl
Heno3urmmonnsie
M MO3MIMOHHBIE bubnnorexa LIOK
1 1 https://m.edsoo.ru/8al6
CHCTEMBI
49e0
CUHCIIEHUS
Pa3Bepuyras bubnuoreka [IOK
2 ¢dbopma 3amnucu 1 https://m.edsoo.ru/8al6
qucia 4ba2
JIBon4Hast
cHCTEMA
CUHCIIEHUS.
bubnunoreka LIOK
A
3 OrE)eI/I(gMEEH;eCKHe 1 https://m.edsoo.ru/8al6
pan 1 4d96
JIIBOMYHOM
CHCTEME
CUMCJIECHUS
Bocemeprunas bubmmnoreka HOK
4 CUCTEMA 1 https://m.edsoo.ru/8al6
CUMCJICHU S 5296
[lecrHanunarepuu bubnnorexa [JOK
5 Has cucreMa 1 https://m.edsoo.ru/8al6
CUMCJICHU A 549¢
O06001menue u
CHUCTEMAaTH3AINA bu6nmorexa LIOK
6 3HAHWH T10 TEME 1 https://m.edsoo.ru/8al6
«CucreMbl 564c¢
CUHCJICHUS
but6mmorekxa [IOK
JI
7 OTMHCCKHC 1 https://m.edsoo.ru/8al6
BBICKA3bIBaHUSA
S57fa
Jlornueckue bubnunorexa LIOK
8 omepanuu «u», 1 https://m.edsoo.ru/8al6
CHIINY, «HE» 5b56
Omnpenenenne
HCTII)/HfHOCTH bubmuoreka [{OK
9 1 https://m.edsoo.ru/8al6
COCTaBHOI'O
5¢f0
BBICKA3bIBaHUS
10 Tabnums! 1
HCTHHHOCTH
11 Jlornueckue 1 bubnunoreka LIOK
3JIEMEHTBI https://m.edsoo.ru/8al6




594

KoHntposbHas
pabora 1o Teme bubmmoreka [JOK
12 «DIIEMEHTBI https://m.edsoo.ru/8al7
MaTeMaTH4eCKOM 8c38
JIOTHUKH
fﬂiﬁ;{iﬁda. bubnunorexa LIOK
13 https://m.edsoo.ru/8al7
Hcnonuutenu
949¢
ITOPUTMOB
g;;iff&a. bubnunoreka LIOK
14 https://m.edsoo.ru/8al7
CnocoOsl 3anucu
9606
anropuTMa
ANTOpuTMHYECKA
ST KOHCTPYKIIHS
15 «CIIEOBAHUEY.
JInnenHbIi
ANTOPUTM
AJiropuT™MHYECcKa
Sl KOHCTPYKIIUS
16 «BETBJICHHUCY:
MOJIHAS U
HeToHast (OPMBI
AnropurMuuecka bubnmnoreka HOK
17 s KOHCTpyKUMS https://m.edsoo.ru/8al7
«IIOBTOPEHUE) 998a
dopmanbHOE bubmuoteka [IOK
18 HUCIIOJIHEHNE https://m.edsoo.ru/8al7
anropuTMa 9aac
Pazpabotka
HECJI0KHEIX
aJTOPUTMOB C
I/ICHOFJ)'II)BOBaHI/IeM Bubmaorexa LIOK
19 https://m.edsoo.ru/8al7
LIMKJIOB IS Yelc
yIpaBiIeHUS
¢dbopmanbHBIMU
HCIIOTHUTEISIMH
Pazpabotka
HECJI0KHBIX
QIITOPUTMOB C
HCIIOIL30BaHUEM bu6nunoreka LIOK
20 UKJIOB U https://m.edsoo.ru/8al7
BETBJICHUM IS 9elc
yIpaBICHUS
¢dbopmanbHBIMU
HCTIOJTHATCIISIMA
71 Brimonnenue bubnuotexa [JOK

JIITOPUTMOB

https://m.edsoo.ru/8al7




a06a

22

23

O06o061ieHue U
CHCTeMaTH3amus
3HAHUH T10 TEME
«VIcTIOJTHUTENH U
AITOPUTMBIL.
AJITOPUTMUYECKHU
€ KOHCTPYKIIHI
SI3BIK
MpOrpaMMHUpPOBaH
. Cucrema
MIpOrpaMMHUpPOBaH
us

bu6nmoreka [IOK
https://m.edsoo.ru/8al7
al8c

24

25

IIepemeHnHsIe.
Omnepatop
MIPUCBAUBAHUS
[IporpammupoBan
W€ JINHEHNHBIX
aIrOpPUTMOB

26

27

Pa3paborka
Mporpamm,
coJiepKaIInX
ornepaTop
BETBJICHUS
Jnanorosas
OTJIaJKa
porpamm

28

29

uxka ¢ ycioBuem

Ik c
MePEMEHHOMN

bu6nmorexa LIOK
https://m.edsoo.ru/8al7
acda

30

31

32

O6paboTka
CUMBOJIbHBIX
JTAHHBIX
O6o0enue n
CUCTEeMaTU3alUs
3HaHUM 110 TeMe
«SI3BIK
MporpaMMHUpPOBaH
us» [IpoBepounas
pabora /
Bcepoccutickas
MpOBEPOYHAas
paborta
PesepBHBIit yPOK.
O60061eHue 1
CUCTEMAaTU3aLIUs
3HAHUW U YMEHUU

0 KypCy

bu6mmoteka IIOK
https://m.edsoo.ru/8al7
ad6¢c

bubnunorexa LIOK
https://m.edsoo.ru/8al7
aec8e

but6mmoreka [IOK
https://m.edsoo.ru/8al7
b456




nHpopMaTuku 8
Knacca /
Bcepocculickas
MIPOBEPOYHAs
pabora
Ananuz
aJITOPUTMOB.
Onpenenenue
BO3MOXKHBIX
pe3yIbTaTOB
paboThI
aNropuTMa Mpu
3aJJaHHOM
MHOYKECTBE
BXOJHBIX JaHHBIX
Ananuz
aJITOPUTMOB.
Onpenenenue
BO3MOYKHBIX

34 BXOIHBIX
JIAHHBIX,
MIPUBOIAIINX K
JTAHHOMY
pe3ynbTary

33

bubnunoreka LIOK
https://m.edsoo.ru/8al7
afa6

OBLLEE
KOJIMUECTBO
YACOB 10
[IPOTPAMME

9 KJIACC

34 3

Ne
n/  Tema ypoka
n

I'mob6anpHas
cetp HTEpHET.
1 IP-agpeca y310B.
bonpmme
JaHHbBIE

KoJsnyecTBo 4acoB

Bcer KonTpoibH
0 bIe padoThI

IIpakTHyeck
ue padoTsbl

Jlara
HU3Yy4YeH
us

DJIeKTPOHHbIE
uupposeie
o0pa3oBaTejibHbIE

pecypcbl

bubmuorexa [JOK
https://m.edsoo.ru/8al7
b578

WNudopmannons
ast 6e301acHOCTh

Yuer noHaTus
00

3 MH(POPMAIIMOHHO
1 O0e30macHOCTH
P CO3JITAaHUU

bu6mmorexa [IOK
https://m.edsoo.ru/8al7
b690

bu6mmorexa [IOK
https://m.edsoo.ru/8al7
b7bc




KOMIJIEKCHBIX
nH(pOpMaMOHH
bIX 0OBEKTOB B
BHUJE BeO-
CTpaHUIL

Bunnr
JeSTEIIbHOCTH B
cetu UnTepHer

bu6mmoreka [IOK
https://m.edsoo.ru/8al7
b8e8

Oo6naunbie
TEXHOJIOTHH.
Hcnonb3oBanue
OHJIaliH-0(uCca
IS pa3paboTKu
JOKYMEHTOB

bubmuoreka [JOK
https://m.edsoo.ru/8al7
bale

10

O06o061ieHuE U
CHCTEMAaTHU3aLH
3HAHUH 110
TEMaM
«I"mobanpHas
cetb UHTEpHET U
CTpaTeruu
0€e301acHOTO
IMOBEICHUS B
Heil», «PaboTa B
MH(OPMALIMOHHO
M
MIPOCTPAHCTBEY
Mopenu u
MOJICJIMPOBAHUE.
Knaccudukanuu
MoJielIed

TabanyHbie
MOJEINA

Pazpabotka
OIHOTAOJIMYHOMI
0a3bl JTaHHBIX.
CocraBnenue
3aIpocoB K 0a3ze
JTAHHBIX

I'pad. Beconas
Marpwuiia rpada.
JnuHa nytu
MEXITY
BEpLIMHAMU
rpada.
Brruncnenue
KOJINYECTBA
IIyTEH B

bubmuorexa [JOK
https://m.edsoo.ru/8al7
bb36

bu6mmoreka [IOK
https://m.edsoo.ru/8al7
be06

bu6mmoreka [JOK
https://m.edsoo.ru/8al7
c04a




HaIpaBJICHHOM

ALMKJINYECKOM
rpade
Hepeso.
[Tepebop
11 BapHaHTOB C
ITOMOIILIO
nepeBa
MaremaTnuecko bubmuoreka [JOK
12 e https://m.edsoo.ru/8al7
MOJEIIUPOBAHUE c392
Orarnbl bubnuorexa [JOK
13 KOMIIBIOTEPHOTO https://m.edsoo.ru/8al7
MOJICIIUPOBAHUS cdaa
O06o061ieHuE U
CHCTEMAaTHU3aLH
SHAHIH. Bubmuorexka [JOK
14 KonrpossHas https://m.edsogru/8a17
pabota 1mo Teme <0c8
«MopaenupoBaHu -
€ KaK METO/I
MMO3HAHUSI»
Pa3ouenne
3aJa41 Ha
oJ3a1a4H.
CocraBneHue
QJIITOPUTMOB U bubnnorexa [JOK
15  mporpamm ¢ https://m.edsoo.ru/8al7
HMCIOJb30BAHUEM cbl2
BETBJICHUH,
LHUKJIOB U
BCIIOMOTaTElIbH
BIX QJITOPUTMOB
bu6mmoreka [JOK
16 OnHomepHbie https://m.edsocE.Iru/SaU
MaCCHUBEI oc3e
:Jf;‘;?;;m Bubmorexa [TOK
17 06paboTkn https://m.edsoo.ru/8al7
cd60
MacCHBOB
18 CoprtupoBka
MaccuBa
bu6mmoreka [JOK
19 Obpaborka https://m.edsogru/8a17
IMOTOKA JaHHBIX d0lc
O06o06meHue U
CI/ICTGII-\I/IlaTI/ISaHI/ISI Brbmrotexa [OK
20 . https://m.edsoo.ru/8al7
3HAHUMH.

KonTposnbhas

dlca




pabora 1o Teme

«Pa3paboTtka
QIITOPUTMOB H
porpamMm»
VYupasnenue. bubmumoreka [IOK
21 Curnari. https://m.edsoo.ru/8al7
OGparHas CBsI3b d4de
PoGotusupoBan bubmoreka [JOK
22 LG CHOTOMEL https://m.edsoo.ru/8al7
d602
DJIEKTPOHHBIE
;Ziiﬁf; Trmer bubmuorexa [JOK
23 eiiKax https://m.edsoo.ru/8al7
. d710
AJICKTPOHHOU
TaOIHUIBI
EeHaKTHpOBaHHe bubmuoreka [JOK
24 https://m.edsoo.ru/8al7
dhopmaTupoBaHH 4832
e Tabnui
Bcerpoennsie
byHKIMN 1715
MTOUCKA
MaKCUMyMa, bubnuorexa [JOK
25 = MuHUMYMa, https://m.edsoo.ru/8al7
CYMMBI K d990
CpeIHero
apudmeTnyecko
o
CoptupoBka u
¢bunbTpanus bubnuoreka [IOK
26 JIaHHBIX B https://m.edsoo.ru/8al7
BBIJICJIEHHOM db70
JUana3oHe
ITocTpoenue
auarpamm u bubnnoreka [JOK
27 | rpadukoB B https://m.edsoo.ru/8al7
HIIEKTPOHHBIX e08e
TabInIax
Sgg:;g;e{z?{;ﬂ’ bub6nuoreka [IOK
28 https://m.edsoo.ru/8al7
CMelIaHHas
e2b4
ajpecarus
YcioBHbIE
BEIUHCIICHIS B bubmuorexa [JOK
29 https://m.edsoo.ru/8al7
ANMEKTPOHHBIX
ebba
TabIMIax
30 O6paboTka bubnmoreka [JOK
OOJIBIITUX https://m.edsoo.ru/8al7




HabOPOB JIAHHBIX e87c
Yucnennoe
bubmuorexa [JOK
31 MOLCIHPOBAHHE 1 https://m.edsogru/8a17
B DJICKTPOHHBIX eaca
TabIMIax
O600mmenue u
cHUCTeMaTHu3aIus bubmuorexa [JOK
32 3HAHUM 1O TeMe 1 https://m.edsoo.ru/8al7
«DJNEeKTPOHHBIE ec3c
TaOJIULIBDY
Posw
nH(pOpMaMOHH
BIX TEXHOJIOTUI bu6mmorexa [IOK
33 B pa3BUTUU 1 https://m.edsoo.ru/8al7
3KOHOMUKH ed54
MHpa, CTPaHHI,
peruona
PezepBHbIi
YPOK. bubmmoreka [IOK
34 Obobmerne u 1 https://m.edsogru/8a17
CUCTEMaTH3aIUs eebe
. ATorosoe
MTOBTOPCHHE
OBIIEE
KOJIMYECTBO
YACOB IO 34 2 0
I[TPOT'PAMME

HPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBbHOMN NPOI'PAMMBI

7 KJIACC
Kon .
IPOBEPSIEMOTo IIpoBepsiembie HPeI[MeTHLIe pe3yabTaThl 0CBOCHHSA OCHOBHOU
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJabTara
1 ITo Teme «{udpoBas rpaMOTHOCTHY
[TosicHsiTh HAa  TpUMepax  CMBICI  TOHITHH  «MH(QOpPMAIHULY,
1.1 «MH(POPMAIIMOHHBIN TPOIECC», «00padoTKa HHPOPMAITNNY, «XpaHEHUE
uH(pOpMaLIUNY, «Iepeaada HHHOPMAITUN
12 [IpuBOANTE IPUMEPBI COBPEMEHHBIX YCTPOWCTB XPaHEHHS U NEpenadn
) uH(pOpPMAaLIMHU, CPABHUBATH UX KOJUYECTBEHHbIE XapaKTePUCTUKH
13 [Tonmyyats © HCHONB30BaTh HMHPOPMAIMIO O XapaKTEPUCTHKaX

MNEPCOHAIIBHOTO KOMITIBIOTCPA U €TO OCHOBHBIX 3JICMCHTAX (Hpoueccop,




orepaTUBHAS IMaMsTh, JOJTOBPEMEHHAs MaMsTh, yCTPOWCTBAa BBOJA-
BBIBOJIA)

1.4

CoOTHOCHTD XAPaKTCPUCTHUKU KOMIIBIOTCPA € 3ala4aMiu, pCIIaCMbIMHA C
€0 NIOMOIIBIO

1.5

OpueHTHPOBATECS B HEPAPXUYECKON CTPYKType (ailioBOH CHCTEMBI
(3amucheIBaTh MOTHOE UMs (haiina (karajora), myTh K (airy (kaTanory)
M0 UMEIONIEMYCsl ONUCaHHWIO (AMIOBONM CTPYKTYpPBl HEKOTOPOTO
WH()OPMAITMOHHOTO HOCHUTEJIS)

1.6

PaGorate c @ailioBoil CHUCTEMOW MEPCOHAIBHOTO KOMIBIOTEpA C
UCIOJIb30BaHuEM rpaduyeckoro uHTEepdeiica: co3aaBarh (KOMUPOBATH,
nepeMeniaThb, NeperuMEHOBBIBATh, YAANATh U apXUBUPOBATh (ailibl U
KaTaJjoru, UCI0JIb30BaTh aHTUBUPYCHYIO POTPaMMYy)

1.7

1.8

Hckatp uHpOpMamuio B HMHTEepHETE (B TOM 4HCIE IO KIIOUYEBBIM
CJIOBaM, MO HM300paXeHUIO), KPUTHUECKU OTHOCUTHCS K HaWJeHHOU
uH(pOpMalLlMK, OCO3HaBAaTh OINACHOCTh JUIsl JIMYHOCTH M OOIIecTBa
paclpocTpaHeHUs] BpPEJOHOCHOW uH(GOpMalnuUd, B TOM  YHUCIE
HKCTPEMUCTCKOI'O U TEPPOPUCTUUYECKOTO XapaKTepa

[ToHnMath CTPYKTYpY aJIpecoB BeO-pecypcoB

1.9

1.10

Hcnonp30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKALIUN
Cobmtonate TpeOoBaHUS 0€30MacHONW SKCIUTyaTalldd TEXHUYECKUX
CpeAcTB MH(POPMAIMOHHBIX ¥ KOMMYHUKAI[MOHHBIX TEXHOJIOTHH,
coOiroaaTh CeTEBOM ITUKET, 0a30Bble HOPMbI HH(POPMAIIMOHHON STUKU
U IpaBa OpHU paboTe ¢ MPUIOKEHUSIMH Ha JIIOOBIX YCTPOMCTBaxX U B
WuTepHere, BHIOUpaTh O€30MAaCHbBIE CTPATETUH MIOBECHUS B CETH

1.11

HpI/IMeHHTL METO/bI HpO(l)I/IJ'IaKTI/IKI/I HETraTUBHOI'O BJIMAHUA CPCIACTB
I/IH(I)OpMaLII/IOHHI)IX U KOMMYHUKAIIUOHHBIX TEXHOJIOTUM Ha 340pOBbLC
IIOJIB30BaTECIIA

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

2.1
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KoaupoBaTe 1 neKoAMpOBaTh COOOIIEHHS MO 3aJaHHBIM IpaBUIIaM,
JEMOHCTPUPOBATh IMOHUMAHME OCHOBHBIX IPUHIUIIOB KOJAWPOBAHMS
MH(pOpMaLIUU PA3INYHON IPUPOIbI (TEKCTOBOM, rpaduyecKoi, ay1uo-)
CpaBHMBAaTh AJTUHBI COOOIIEHUH, 3aIIMCaHHBIX B PAa3JIMYHBIX ajl(aBUTAX,
ONEepUpOBaTh EAUHMUIIAMU H3MEpPEHUS HHPOPMAIMOHHOTO O00bEMa U
CKOPOCTH NEepeaayuu JaHHbIX

2.3

OneHnBaTh W CpPaBHUBATH pa3MEpbl TEKCTOBBIX, TpadUIECKUX,
3BYKOBBIX (haiiioB u Buaeo(aition

3.1

8 KVIACC

ITo Teme «MHpOpMaLIIOHHBIE TEXHOJIOTHI

IIpencraBnsate  pe3yibTaTbl  CBOEHM  JESATENBHOCTH B BHJE
CTPYKTYPUPOBAHHBIX WJUTIOCTPUPOBAHHBIX JIOKYMEHTOB,
MYJIbTUMEIUNHBIX MIPE3CHTALIUI

Koa nposepsiemoro

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM

pe3yabTara o0pa3oBaTeIbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusi
1 ITo Teme «Teopernueckre OCHOBBI HH()OPMATHKI
1.1 IlosicHATH Ha m@pUMEpPax pasIvuMs MEXKAY IO3ULHMOHHBIMU W




HCIMMO3NMIMOHHBIMU CUCTEMAaMU CUHCIICHHUA

1.2

3anuchiBaTh U CpaBHUBATH 1iesble uyncia oT 0 1o 1024 B paznuyHbIX
MO3UIIMOHHBIX CHUCTEMax CYHCIIeHUs (¢ ocHoBaHusiMu 2, 8, 16),
BBITIOJIHATH apU(PMETHICCKHE OTIEPAIIMH HAJlT HUMU

1.3

PaCKpBIBaTB CMBIC]T  MHOHSTHI «BBICKa3bIBAHHC)), «(JI1oru4ycckas
onepanus», «I0rt4€CKOC BEIPAKCHHUC)

1.4

3anuchiBaTh ~ JIOTMUECKUE  BBIPAXEHUS  C  HCIIOJIb30BAaHUEM
JU3BIOHKIMY, KOHBIOHKIUM W OTPHULIAHUSA, ONPENENIATh MCTHHHOCTD
JIOTUYECKUX BBIPAKEHUW, €CIIM M3BECTHBI 3HAYCHUS MCTUHHOCTH
BXOJSIIIUX B HErO MEPEMEHHBIX, CTPOUThH TAOJIUIBI UCTUHHOCTU JUIS
JIOTUYECKUX BBIPAKCHUI

ITo TeMe «AITOPUTMBI ¥ IPOTPAMMHUPOBAHHUE

2.1

2.2

2.3

PackpbIBaTh ~ CMBICI ~ TIOHSTHH  «UCTIOJHUTENbY»,  «AJITOPUTM,
«IporpaMmay, TOHHMMas pasHHUIy MEXIYy YIOTPeOJIEHHEM 3THX
TEPMUHOB B OOBIJICHHOH peur U B HH(OpMATHKE

OnuceiBaTh AITOPUTM PELICHUS 3a7audl pa3IMYHBIMU CIIOCOOaMH, B
TOM YHCJI€ B BUJE OJIOK-CXEMBI

CocTaBisTh, BBIIOJIHATH BPYYHYIO M Ha KOMIIBIOTEPE HECIIOXKHBIE
QITOPUTMBI C UCTIOJIB30BAaHUEM BETBJICHUH M IIMKIIOB JIJIsl YIIPABICHHS
UCTIOJTHUTEIISIMH
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2.5

2.6

Hcmonp30BaTh KOHCTAHTHI U NNEPEMCHHBIC  PA3JIMYHBIX THUIIOB
(‘H/ICJ'IOBBIX, JJOTN4YCCKUX, CI/IMBOJ'IBHBIX), a TaKXKC COJACpIKaIIUC HX
BBIPpAXKCHU A, UCITIOJIB30BATh OIICPATOP NPHCBAMBAHUA

Hcnonb3oBaTh IIpH pa3pa60TKe nporpamm JIOTHYCCKHUEC 3HAYCHMUA,
Ooncpanr U BEIPAXKCHUA C HUMU

AHaJ'II/I3I/Ip0BaTL MMPEAJIOKCHHBIC AJITOPUTMBI, B TOM HHUCJIC
OnpeacIsATb, KAKUC PE3YJIbTAThl BO3MOKHEI ITPU 3aJaHHOM MHOKCCTBEC
HNCXOOHBIX 3HAYCHUMN

2.7

Co3maBaTh W OTJI@XHBAaTh MPOTpaMMbl Ha OJHOM U3 SI3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IllkonbHbrii
AnropuTMuueckuii SI3bIK), pealn3yloIIHe HECJIOKHBIE aJTOPUTMBI
00pabOTKM YHCIOBBIX JAaHHBIX C HCHOJIB30BaHHWEM IIHUKIOB H
BETBJICHU, B TOM YHCJIE PEATU3YIONINE MPOBEPKY IETUMOCTH OJIHOTO
LEJOro 4YHuCia Ha Jpyroe, MNPOBEPKY HATypaJbHOTO YHWCIA Ha
MIPOCTOTY, BBIJEICHUS ITU(P U3 HATYPATBLHOTO YHCIIA

9 KITIACCA

Kon nposepsiemoro
pe3yJabTara
1

IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTesibHOI MPOrpaMMbl OCHOBHOT'0O 00111eT0 00Pa30BaAHUA
I[To Teme «l{udpoBasi r(paMOTHOCTHY

1.1

Hcnonmp30BaTh COBpEMEHHBIC HWHTEPHET-CEPBHUCHI (B TOM 4YHCIIC
KOMMYHHKAITUOHHBIE CEPBUCHI, OOJNAYHBbIE XpaHWIWIIA JaHHbBIX,
OHJIAHH-TIPOTPaMMBI (TEKCTOBBIE W TpadUUecKUue PEIaKTOPhI, CPEebl
pa3paboTKy) B y4eOHOU U MOBCETHEBHOMN JEATETLHOCTH

1.2

[IpuBoauT,  HpUMEpPHl  HCIONB30BAHHUS  T€OMH(POPMAIIMOHHBIX
CEPBHICOB, CEPBHCOB T'OCYJAPCTBEHHBIX YCIYr, 00pPa30BaTEIbHBIX




cepBucoB MHTepHETa B y4eOHOM M TOBCETHEBHOM IEATEILHOCTH

1.3

1.4

Hcnonp30BaTh pa3iMyHbIC CPEACTBA 3alIUTHl OT BPEIOHOCHOTO
IPOTPaMMHOTO obecrieyeHus, 3alUIIATh NEPCOHATBHYIO
UHPOPMALIMIO OT  HECAHKIMOHUPOBAHHOTO  JIOCTyla W  €ro
MOCJEICTBHIA (pa3riameHusi, MOAMEHBI, YTpaThl JaHHBIX) C Y4ETOM
OCHOBHBIX  TEXHOJOTHMYECKMX M  COLHAIBHO-TICUXOJIOTUICCKUX
aCIIeKTOB HCIIOJIb30BaHUs ceTu MHTepHeT (cereBas aHOHMMHOCTbD,
UQPPOBOI Cliel, ayTEHTHYHOCTh CYOBEKTOB U PECYPCOB, OMACHOCTH
BPEIOHOCHOT'O KO/1a)

Pacrnio3HaBaTh TOMBITKM W TPEAYNPEKIATh BOBJICYCHUE ceOsl U
OKPYXAIOIIMX B JIECTPYKTUBHBIE U KPUMHUHAIBHBIE (OPMBI CETEBOMN
AKTHBHOCTH (B TOM YHCJIe KHOSPOYIITUHT, (PUIITMHT)

2.1

[To Teme «TeopeTnueckre OCHOBBI HHPOPMATHUKI
PackpbIBaTb ~ CMBICI ~ HOHATHH  «MOJENb»,  «MOAEIHPOBAHUEN,
ONpeAeNsaTh BHJbI MOJENEH, OLIEHUBATh aJEKBATHOCTb MOJEINU
MOJICIIUPYEMOMY OOBEKTY M LIEJISIM MOJICJIMPOBAHUS
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Hcnonb30Bate Tpadsl v JepeBbs 7151 MOACTHPOBAHUS CHCTEM CETEBOU
U MepapXUUYEeCKON CTPYKTYphI, HAXOIUTh KpaTualiuii myTh B rpade

3.1

32

ITo TemMe «ANTOPUTMBI ¥ IPOTPAMMHUPOBAHHUE

Pa36uBarh 3a1aun Ha OJ3a7a4u, COCTABIIATh, BHIIIOIHATH BPYYHYIO U
Ha KOMIIBIOTEPE HECIOXKHbIE QIrOPUTMbl C  HCIOJIb30BAHUEM
BETBJICHUI, LMKIOB M  BCIIOMOIATEJIbHBIX  alrOPUTMOB  JUIs
yIpaBJeHUS UCIIOTHUTEISIMU

CocTaBisiTh M OTJIAXKUBATh IPOrPAMMBI, PEANTU3YIOIIHUE THUIIOBBIE
aIropuT™Mbl  00pabOTKM  YMCIIOBBIX  IOCJIENOBATEIbHOCTEH WU
OJTHOMEPHBIX YHCIIOBBIX MAaCCUBOB (IIOMCK MaKCUMYMOB, MUHUMYMOB,
CyMMBI WM KOJMYECTBA 3JEMEHTOB C 3aJaHHBIMU CBONCTBaMH) Ha
OJITHOM U3 513bIKOB MporpammupoBanus (Python, C++, Ilackans, Java,
C#, llIkonbHbII ANropuTMUYECKUN SI3BIK)

ITo Teme «MHOpMAITMOHHBIE TEXHOIOT M

4.1

BeiOupare crmoco® TpeacTaBIeHUs JAHHBIX B COOTBETCTBUU C
MOCTaBJIEHHOW 3ajaueil (Tabiauibl, cXembl, rpaduKy, AUarpaMmbl) ¢
UCTIOI30BAHUEM  COOTBETCTBYIOIIMX  NPOTPAMMHBIX  CpEJICTB
00paboOTKH JaHHBIX

4.2

Hcnonp30BaTh 3J€KTPOHHBIE TaONMIBI JUIsl 00paOOTKM, aHaidu3a U
BU3yaJIM3allMM YHCJIOBBIX JaHHBIX, B TOM 4YHCJIE C BBIICICHUEM
JIyana3oHa TaOMWIBI W YHOPAJOYMBAaHUEM (COPTUPOBKOH) €ro
HIIEMEHTOB
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Co3naBaTh W TPHUMEHATH B AJIEKTPOHHBIX TAOMUIAX (HOPMYIBI IS
pacuéToB C MCMOIH30BAHUEM BCTPOCHHBIX apu(MeTHIecKrX (PyHKIIUN
(cyMMHpoBaHHE W TIOACYET 3HAYCHHM, OTBEUAIOIIUX 33J]aHHOMY
VCIIOBUIO, cpefHee apudMeTHyecKoe, MOMCK MaKCHUMalbHOTO U
MHHUMAJIBHOTO 3HAYCHHUS), aOCOJIIOTHOM, OTHOCUTEJIBHOM,
CMEUIaHHOM aipecanuu

4.4

Hcnons30BaTh 3JIEKTPOHHBIE TaOJINIIBI TS YUCJIEHHOTO
MOJEIIUPOBAHUSA B NPOCTHIX 3aJadyax W3 pPa3HbIX MPEAMETHBIX
oOacren




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

1

1.1

1.2

1.3

1.4

1.5

udposas rpaMOTHOCTD

KommbproTep — yHHBEpCaJlbHOE BBIYHCIUTEIBLHOE YCTPOMCTBO, padoTaroriee Io
nporpamMMe. THIIBI KOMIIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHBIC
KOMITBIOTEPBI,  CYIIEPKOMIIBIOTEpPBl.  MOOWIBHBIE — yCTpOMCTBa.  TexHuKa
0€30I1aCHOCTH U MpaBUIIa pabOThl HA KOMIIBIOTEpE

OcHOBHBIE KOMIIOHEHTHl KOMIBIOTEpa U UX HaszHauyeHuwe. I[Ipoueccop.
OnepatuBHAasE W JOJTOBPEMEHHAsh MaMsTh. YCTpPOWCTBA BBOJA W BBHIBOJA.
CeHCcopHBII BBOJI, JaTYMKU MOOWIBHBIX YCTPOMCTB, CpelicTBa OHMOMETPHUYECKOM
ayTeHTU(UKAIIH

Hcropusi pa3BUTHS KOMIIBIOTEPOB M IMPOrpaMMHOT0 obOecrnedeHus. [TokosieHus
KOMITHIOTEPOB. CoBpeMeHHbIE  TEHICHIMHM  Pa3BUTHSA  KOMIIBIOTEPOB.
CynepkommbioTepsl. [lapamnensubie BbrunciaeHus. [lepcoHanbHBI KOMIBIOTED.
[Ipoueccop M ero XapakTepUCTHUKM (TaKToOBash 4acToTa, pPa3psiIHOCTD).
OneparvBHasg namsTh. JonroBpeMeHHas maMaTh. YCTPOICTBa BBOJA U BBHIBOJA.
OO0BEM XpaHUMBIX JaHHBIX (OTEpaTHBHAS MaMATh KOMITBIOTEPA, KECTKUM JUCK U
TBEPJOTEIbHBI HAKOMUTENIb, IOCTOSHHAS NaMsiTh cMapT)oHAa) U CKOPOCTh
JOCTYTIA JUTSI PA3JINYHBIX BUIOB HOCUTEICH

[TporpammHoe  oOecrneueHne  KommbioTepa. llpukianHoe  mporpaMMHoe
obecrieueHue. CucremHoe MpOrpaMMHOE obecrieueHue. Cucremsl
nporpamMupoBanus. IlpaBoBas oxpaHa mporpaMM M JaHHBIX. becruiatHble u
YCIIOBHO-O€CIUIaTHBIE TTporpamMMbl. CBOOOIHOE MPOrpaMMHOE 00ECTICUeHHE
@aiinsl n nmanku (katanmoru). Tumsl ¢aitnos. CpoiicTBa ¢aitioB. XapakTepHble
pa3mepsl (hailIoB pa3IMYHBIX TUNOB (CTpaHMIIA TEKCTAa, AJIEKTPOHHAs KHHTA,
dortorpadus, 3aMuch IECHHU, BUCOKIIUI, TOTHOMETPAKHBIN QHIEM)

1.6

[Ipunnunsl noctpoenus (aiinoseix cucreM. IlonmHoe wums ¢aina (manku,
kartayiora). I1yTe K dailny (manke, kaTaaory)

1.7

1.8

@aitnoBelil MeHemkep. PaboTa ¢ daitnamu u mankamu (kKarajaoramu): CO3/aHUE,
KONMPOBAaHUE, MepeMelleHre, MepeMMEeHOBaHNEe U yhaleHue (aiaoB M Mamok
(xatanoron). [Touck ¢aiaoB cpeacTBamMu ONeparmoOHHON CHCTEMBI

ApxuBanus JaHHbIX. Mcrionb30BaHue MporpaMM-apXuBaTOpOB

1.9

KoMnbrorepHsle BUPYCBI M IPYTHE BPEAOHOCHBIE MporpaMmsl. [Iporpammer st
3aILUTHI OT BUPYCOB

OO0benuHeHne KOMIBIOTEpOB B ceTh. Cerb MHTEpHET. BeO-cTpannia, BeO-caiT.
Crpykrypa azapecoB BeO-pecypcoB. bpaysep. IlouckoBsie cuctemsl. Ilounck
uH(bOpMallMK 10 KIIOYEBBIM CJIOBaM U MO H300pakeHuto. JlocToBepHOCTh
uHopMaluy, nosryueHHol u3 MHTepHeTa

CoBpeMeHHBIE CEPBUCHI HHTEPHET-KOMMYHHUKAIUN
CereBoii 3TUKET, 0a30BbIE HOPMBI HH(POPMAITMOHHOM 3TUKH U TIpaBa Mpu padoTe B
cetu uTepHet. CTpaterun 6e30macHoro noseaeHus B IHTepHeTe

Teopernueckue OCHOBBI HH()OPMATHKH

Nudopmaniust — 0THO W3 OCHOBHBIX MOHATHIA COBpeMeHHON Hayku. MHbopmarms




KakK CBCACHUA, NMPEAHAZHAYCHHBIC IJIA BOCHPHUATHA YCIOBCKOM, U I/IH(bopMaHI/ISI
KaK JaHHBIC, KOTOPbLIC MOI'YT OBITh 06pa6OTaHBI aBTOMaTPIBHpOBaHHOfI CHCTEMOH

2.2

2.3
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2.5

2.6

2.7

2.8

29

JIMCKpeTHOCTh JaHHBIX. BO3MOXXHOCTH OINMHUCAHUS HEMPEPHIBHBIX OOBEKTOB W
IPOLIECCOB C IOMOIBIO TUCKPETHBIX JaHHBIX. MH}OpMaoOHHBIE MPOLECCH —
IIPOLIECCHI, CBSI3AHHBIE C XPaHEHUEM, IpeoOpa30BaHUEM U Ilepelauei JaHHBIX
CumBon. Andasut. MomHocTs andaButa. PasHooOpasue s3bIKOB W ali(haBHUTOB.
EcrectBennble U (opManbHble S3bIKH. AJ(ABUT TEKCTOB HAa PYCCKOM S3BIKE.
JlBonunsiit andasut. KoanuecTBO BCEBO3MOXKHBIX CIIOB (KOJOBBIX KOMOMHAIIMA)
(UKCUPOBAHHON JUTMHBI B JABOMYHOM aidasute. I[IpeoOpazoBaHue IHOO0TO
angaBuTa K ABOMYHOMY. KOIMuecTBO pa3nnyHbIX CJIOB (PMKCUPOBAHHOM JUIMHBI B
andaBute onpeaenEHHON MOIITHOCTH

KonnpoBanue cMMBOJIOB OJHOTO aj(aBUTa C IOMOIIBIO KOJOBBIX CIOB B APYrOM
andaBuTe, KOJ0Bask TaOIUIIA, TEKOTUPOBAHUE

JlBonuHslit kof. [IpencTaBieHue JaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B IBOMYHOM
andasure

NudpopmannoHHbIi 00bEM NaHHBIX. BUT — MHHUMalIbHAS €IMHUIA KOJIMYECTBA
UHOpPMAaLIUK — ABOWYHBINA pa3psn. bait, kuimobaiit, MmerabaiT, rurabait
CkopocTb nepeaun JaHHBIX. EMMHMIBI CKOPOCTH Nepeau AaHHbIX. MckaxeHue
UH(OPMALINH TIPH ITepeaade

KonupoBanue texctoB. PaBHOMepHblii koa. HepaBHomephblii kox. Komuposka
ASCII. Bocpmubutusie kogupoBku. [lonstue o xoxupokax UNICODE.
JlekoqupoBaHue  COOOLICHMM €  MCIOJb30BAHMEM  PABHOMEPHOIO U
HEpaBHOMEPHOTO Koja. MHpopMannoHHbI 00bEM TEKCTa

Oob1ee mpeacrapieHue 0 HU(GPOBOM MPEACTABICHUH ayAUOBU3YaIbHbBIX U APYTHX
HenpephIBHbIX JaHHBIX. KonupoBanue 1sera. I{BetoBsie Monenu. Moaens RGB.
I'nmy6una koaupoBanus. [Tanutpa

2.10

PactpoBoe u BekTOpHOE mpesncTaBieHue uzoOpaxenuil. [lukcens. OreHka
UH(POPMALIMOHHOT0 00bEMa rpadMuecKuX JaHHBIX JJIS1 pACTPOBOI0 M300paXKeHUs

2.11

KonmnpoBanue 3Byka. PaspsgHocte M yactora auckperusaunuu. KosmuecTBo
KaHajuoB 3anuch. OLEHKa KOJIMYECTBEHHBIX IapaMETPOB, CBSA3aHHBIX C
IPEJICTaBICHUEM U XpaHEHHEM 3BYKOBBIX (ailioB

HNHdopMalnOHHbIE TEXHOJIOTHH

3.1

TexkcToBbIE TOKYMEHTBI M UX CTPYKTYpPHBIE RJIEMEHTHI (CTpaHuua, ad3all, CTpoKa,
CJIOBO, CUMBOJ)

3.2

TekcToBBI  mpoleccop — HMHCTPYMEHT CO3JaHUs, pPENaKTUPOBaHHUS U
dopmatupoBanus TekcToB. [IpaBuna Habopa TekcTa
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PenaktupoBanue Ttekcra. CBoiictBa cumBosioB. [pudt. Tunmsr mpudron
(pyOsieHble, ¢ 3aceykaMd, MOHOIIMpPUHHBIE). llodykupHOE M KypCHUBHOE
HauepTanue. CBoiicTBa a03aleB: TpaHMIbI, aO3alHBIA OTCTYI, WHTEpBA,
BbIpaBHHBaHKe. CTUIIeBOE (hOpMATHPOBAHHE

34

CtpykrypupoBanue HHQOpMAMKM C TIOMOMIbIO  CIHCKOB U TaOIuIl.
MHuoroypoBHeBble cTUCcKH. [loOaBiieHre TabIuIl B TEKCTOBbIE JOKYMEHTBI

3.5

BceraBka n300pakeHUN B TEKCTOBblEe JOKYMEHTHl. OO0TekaHue H300pakeHui
TEKCTOM. BKiItoueHue B TEKCTOBBIM JOKYMEHT AUarpamMm U Gopmyi

3.6

[TapameTpsl cTpaHuipbl, HyMepanus crTpaHull. [loOaBieHne B JOKYMEHT
KOJIOHTUTYJIOB, CCBUIOK

3.7

IIpoBepka mpaBonucanusa. PaccTtaHoBka mepeHOCOB. ['0J0COBOM BBOJ TEKCTA.
Onrtuueckoe pacrno3HaBaHue Tekcrta. KommbrorepHsiii nepeBoj. Mcnonb3oBanue
cepBuCcOB ceTu MHTepHeT 1i1st 00pabOTKH TEKCTa




3HaKOMCTBO ¢  rpaduyuecKuMU  pefdakTopamMu.  PacTpoBbie  PHCYHKH.

38 Hcnonp3oBanue rpadhuyeckiux NPUMUTHBOB
Onepanyu penakTupoBaHus TpadUUecKMX OOBEKTOB, B TOM YHUCIE IM(PPOBBIX
3.9 dororpadumii: m3MeHEeHHE pa3Mepa, OOpe3Ka, TOBOPOT, OTpaxeHHe, padboTra C
) o0JacTsMu (BbIIENIEHNE, KOIMPOBAHKE, 3aIMBKA IIBETOM ), KOPPEKLIUS LIBETA, IPKOCTU
Y KOHTPACTHOCTHU
Bexkropnas rpaduka. Cozmanue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMH CPEJICTBAMU
3.10 TEKCTOBOT'O TPOIECCOpa WM APYrHX Mporpamm (mpuiokenuid). JloGaBieHue
BEKTOPHBIX PUCYHKOB B JOKYMEHTBI
311 [ToaroToBka MynabTUMEIUUHBIX mpe3eHTanui. Cnaiing. JloGaBneHue Ha criaijg
TeKcTa U n300paxkeHuil. PaboTa ¢ HECKOBKUMU CllaliiaMu
3.12 JloGaBiieHne Ha claiij] ayIMOBU3YyaIbHBIX TaHHBIX. AHUMAIs. [ umepcchuIKn
8 KJIACC
Kon IIpoBepsieMblii 3J1EMEHT COAEPKAHMS
1 TeopeTnueckre 0OCHOBbI HHPOPMATHKU
Hemno3uimonHble ¥ MO3UIIMOHHBIC CUCTEMBI cuuciIcHHs. AndaBut. OCHOBaHHE.
1.1 Pa3Bépuyras dopma 3amucu uucna. [lepeBos B JECATHUHYIO CHCTEMY YHUCEIL,
3alUCaHHBIX B JIPYTUX CHCTEMaX CUUCICHUS
1.2 Pumckas cucrema cuucieHus
JBonunas cucrema cuucienus. [lepeBon nenbix uncen B npeaenax ot 0 go 1024
B JIBOMYHYIO CUCTEMY cuucieHus. BocekMepuunas cucrema cuucnenus. [lepesos
13 YUCeI W3 BOCBMEPUYHOM CHUCTEMBI B JIBOUYHYIO M JECATUYHYIO CHUCTEMBI U
) obparno. IllectHaanarepuuHass cuctema cuucieHus. llepeBox uucen wu3
[IECTHAAIATEPUYHON CHUCTEMBI B JIBOMYHYIO, BOCBMEPUYHYIO U JICCATUUYHYIO
CUCTEMBI M 00paTHO
1.4 Apudmernueckue onepanuu B TBOUYHON CUCTEME CUUCITICHUS
Jlornueckne  BbICKa3blBaHMs.  JlorMueckue  3HA4Y€HUsT  BBICKA3bIBAaHUMU.
DONeMEeHTapHble M COCTaBHbIE BbICKa3bIBaHUS. Jlormueckue omnepamuu: «m»
15 (KOHBIOHKIIUS, JIOTUYECKOE YMHOXKEHHE), «UIu» (AUIBIOHKIHS, JOTHYECKOe
CJIIOKEHHUE), «HE» (JIoThUecKoe oTpuilanue). [Ipuopurer JTOrUYecKux ornepariui.
OnpeneneHne HUCTUHHOCTH COCTAaBHOTO  BBICKA3bIBaHUS TMPU  U3BECTHBIX
3HAYCHUSIX UCTUHHOCTHU BXOAIINX B HETO AJIEMEHTAPHBIX BHICKA3BIBAHHI
1.6 Jlornueckue BoipaxkeHus. [IpaBuna 3anucu noruueckux BbipakeHui. [loctpoeHue
) TaOJIUI] ICTUHHOCTH JIOTHYECKUX BBIPAKEHHM
1.7 Jlornueckue 3eMeHThI. 3HAKOMCTBO € JJOTUYECKMMH OCHOBAMH KOMIIBIOTEpA
2 AJTOPUTMBI ¥ IPOTPAMMHUPOBAHNE
71 [lonarue anroputrma. HVcnoaHUTENW aNrOPUTMOB. AJTOPUTM KAk IUJIaH
YIIPaBJICHUS UCTIOJTHUTEIIEM
29 CaotictBa anroputma. CriocoObl 3amucu alropuTMa (CIOBECHBIN, B BUIE OJIOK-
) CXEMBI, POrpaMma)
Anroput™Muueckre KOHCTpYKIuu. KoHcTpykuus «cnepoBaHuey. JIMHEWHBIN
23 anroput™M.  OrpaHUYEHHOCTh  JIMHEWHBIX  aJTOPUTMOB: HEBO3MOKHOCTD
MPEAYCMOTPETh 3aBUCUMOCTh MOCIEA0BATEIIbHOCTA BBIMOTHSAEMBIX JEUCTBUM OT
MCXOJHBIX TAHHBIX
24 KoHCTpyKuus «BeTBiICHHE»: TOJNHAas W HenosiHas ¢opmbl. BeimomHeHne u




HEBBINOJIHEHHUE YCJIOBUSL (MCTUHHOCTh U JIOKHOCThH BbICKa3biBaHus). [IpocThie u
COCTaBHBIE YCIOBHUS

2.5

KoHcTpyKIMsS «TIOBTOpEHME»: LHKIBI C 3aJaHHBIM 4YHMCIOM IIOBTOPEHHM, C
YCIIOBUEM BBIIIOJIHEHHUS, C IEPEMEHHON LIUKJIIA

2.6

2.7

Pazpabotka nmns (GOpMANIBHOTO HWCHOTHUTENS aQJITOPUTMA, TMPUBOMASIIETO K
TpeOyeMoMy pe3ylbTaTy IpU KOHKPETHBIX HCXOIHBIX HaHHBIX. Pa3zpaboTka
HECJIOKHBIX QJITOPUTMOB C KCMOJB30BAaHUEM IMKJIOB M BETBICHUU IS
yrnpaBiaeHuss  (GOpMaibHBIMU  UCHOJHUTENSAMU. BBINOTHEHHE — aNropuTMOB
BPYYHYIO U Ha KoMIbloTepe. CHHTaKCHUECKHE U JIOTHYeCKre omnOKu. OTKa3bI
Ss3pik  mporpammupoBanus  (Python, C++, Java, C#, IlkonbHbIi
Anroputmuueckuit  SI3pik). Cuctema NporpaMMHUpPOBAHUSA: PEAAKTOP TEKCTa
IIPOrpaMM, TPAHCIISITOP, OTJIATUYUK

2.8

HepeMeHHaﬂ: THII, HWMA, 3HAYCHUC. HGJIBIG, BCIICCTBCHHBIC W CHUMBOJIBHBIC
NEPEMCHHBIC

2.9

2.10

2.11

2.12

2.13

2.14

Omneparop mnpucBauBaHus. ApuUPMETHUYECKHE BBIPAXKEHUS M TOPSAOK HX
BbluucieHus. Onepanuu ¢ 1eIbIMU YUCIIaMU: LEJIOYUCIIEHHOE JIeIeHUe, OCTaTOK
ot nenenus. [IpoBepka 1eaIMMOCTH OJTHOTO 1IEJIOT0 YUCIIa Ha IpYroe

BerBnenusi. CocraBHble YCIOBUSL (3aIMCh JIOTMYECKUX BBIpRKEHUH Ha
U3y4aeMOM SI3bIKE€ POTrpaMMUpoBaHusi). HaxoxneHue MUHIMyMa U MakKCUMyMa
U3 JIBYX, TpEX U 4eThIpEX umuces. PerieHne KBaJpaTHOro ypaBHEHHUs, UMEIOLIETO
BEIIIECTBECHHBIE KOPHU

JluanoroBas oTiagKka IporpaMM: MOILIAroBO€ BBINOJHEHHE, IPOCMOTP 3HAYEHUI
BEJIMYHH, OTJIaJOYHBIN BHIBOJI, BHIOOP TOYKH OCTAHOBA

[Mukn ¢ ycnoBueM. AnroputM EBxinaa A HaxoxAeHUsT HauOOIbIIEro o0Iero
JeNUTENs IByX HATYpajdbHBIX yrces. Pa3OueHne 3amucu HaTypajabHOTO YHCIa B
MO3UILIMOHHOM CHCTeMe ¢ OCHOBaHMEM, MEHBIIINM MM paBHbIM 10, Ha OT/AETbHBIE
uudpo1

[{ukn ¢ mepeMeHHONW. ANTOPUTMBI IMPOBEPKU JEIMMOCTH OJHOTO LIEJIO0r0 YHCia
Ha JIpyroe, NPOBEPKH HATYPaIbHOTO YUCIIA Ha TPOCTOTY

OO6paboTka CHUMBOJBHBIX JaHHbIX. CHUMBOJBHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBonpHas 00paboTka cTpok. Iloacdy€r 4yacTOTHI TOSBIEHHUS CHMBOJIA B
cTpoke. BerpoeHHble hyHKIMM U1 00pabOTKU CTPOK

2.15

OmnpeneneHne BO3MOXKHBIX PE3yJIbTaTOB pabOThl alropuTMa IpH 33JaHHOM
MHOKECTBE BXOJHBIX JIQHHBIX, OIPEIEICHHE BO3MOXKHBIX BXOJHBIX JaHHBIX,
IPUBOSAIINX K JAHHOMY pE3YJIbTaTy

9 KIIACC

Kon

IIpoBepsieMbIi 3JIEMEHT COACPKAHUS

1

1.1

1.2

[{udpoBasi rpaMOTHOCTH

I'moGanbhnas cers MurepHer. IP-agpeca y3moB. CereBoe XpaHEHHE JaHHBIX.
MeTo1p1 MHAWBUIYATHHOTO M KOJUIEKTHBHOTO pa3MeleHns] HOBOM MH(popManuu B
Wntepuere. bonpiime naHHbIe (MHTEPHET-IAHHBIE, B YAaCTHOCTU JIaHHbIE
COIMATTLHBIX CETEH)

[lonatue o0 wuHpoOpManMOHHON Oe3omacHOCTH. YTpo3bl HH(DOPMAITMOHHON
0e30MacHOCTH MpH paboTe B rI100aTbHON CETH M METOJIBI IPOTUBOCHCTBUS HIM.
[IpaBuna Oe3zomacHOi ayTeHTHU(HUKAIMH. 3alIUTa JUYHOW MHPOPMALUU B CETH




1.3

Nurepuer. be3onacHble  cTparerud  TOBEIEHWST B ceTd  VHTEepHerT.
[IpenynpexneHue BOBIEYEHHUS B JECTPYKTUBHBIE U KPUMHHAIBHBIE (HDOPMBI
CEeTeBOI aKTUBHOCTHU (KHOEpOYUTMHT, (GUILUHT U IpyTrue GOpPMBbI)

Buner gesrensHoctu B MutepHete. MHTepHET-cepBUCH: KOMMYHHKAIIMOHHbBIE
cepBUCHI (IOYTOBasi CiIyk0a, BUAECO-KOH(EPEHI-CBSI3b U APYIHE), CIPAaBOYHBIC
CyObl (KapThl, paclHCaHUS M JAPYTHUE), IOUCKOBBIE CIIYXKOBI, CIIYKOBI
OOHOBJICHHSI TPOTPaMMHOrO oOecredeHuss © Apyrue ciyxO0bl. CepBUCH
rocyapcTBeHHbIX yciyr. OOnauHble XpaHuauiia JaHHbIX. CpeicTBa COBMECTHON
pa3paboTku qoKyMeHTOB (oHnaitH-oduckr). [IporpamMmHoe obecriedeHne Kak BeO-
CEpPBHC: OHJIAHOBBIE TEKCTOBBIE U TpaduyecKue peaakTOphl, Cpeabl pa3paboTKu
porpaMm

TeopeTtnueckre 0CHOBbI HHPOPMATHKU

2.1

22

Monenb. 3amgaum, pemaeMble ¢ TOMOIIbIO MozaenupoBanusa. Kiaccupukamuu
mojenell. MarepuanbHble  (HaTypHble) W MH(OPMAIMOHHBIE  MOJIEJH.
HenpepeiBHble M guckperHble Monenu. MmurannoHHele Mozenu. Hrposbie
mojenu. OlLieHKa COOTBETCTBUS MOJEIM MOJEIMPYEMOMY OOBEKTY U LENsIM
MOJIEJTUPOBAHUS

Tabnuunsle moaenu. Tabauua Kak IpecTaBICHUE OTHOILICHHUS

2.3

24

bazbl nanapix. OTOOp B TAOIUIE CTPOK, YAOBIETBOPSIONINX 3aJaHHOMY YCIOBHIO
I'pad. Bepmmna, pebpo, nyrb. OpHEHTUPOBAHHBIE W HEOPHEHTUPOBAHHBIE
rpader. [nmaa (Bec) peOpa. BecoBas marpuma rpada. [nuHa mytH Mexmy
BepiirHaMu rpada. [louck ontumansHOoro nmytu B rpade. HauanpHas BepuimHa
(MCTOYHMK) M KOHEYHas BepIIMHA (CTOK) B OPHUEHTUPOBAHHOM Tpade.
Brruncnenue koaudecTBa myTeld B HAIPaBIEHHOM allMKINYecKoM rpade

2.5

2.6

2.7

HepeBo. Kopenb, Bepmuna (y3en), JTucT, pedpo (xyra) aepesa. Breicora mepesa.
[Tonnepeso. [Ipumeps! ucnons3oBanus aepeBbeB. [lepedop BapuaHTOB C MOMOIIBIO

JepeBa
[TonsiTne MaTreMaTHMYeCKOM MOJENH. 3aJadyd, pEIaeMble C  TOMOIIBIO
MaTeMaTH4eCKOro (KOMIIBIOTEPHOTO) MOJICJINPOBAHUS. Otnnune

MaTeMaTUYeCKOM MOJEIW OT HAaTypHOW MOJENM U OT  CJIOBECHOIO
(JIuTepaTypHOro) ONMCaHMs 0ObEKTA

OTanbl KOMIIBIOTEPHOTO MOJEIMPOBAaHUA: IIOCTAHOBKA 3aJadd, IOCTPOEHUE
MaTeMaTUYeCcKOl  MOJeNld, MporpaMMHas — peanus3ainusi, TeCTUPOBaHUE,
IIPOBEJICHUE KOMIIBIOTEPHOTO DKCIEPUMEHTAa, aHAJIU3 €ro pe3ysbTaros,
YTOYHEHHE MOJIETN

ANTOpPUTMBI U IPOTPAMMUPOBAHHE

3.1

32

Pa3Ouenue 3amaun Ha mnoxazagayu. CocTaBieHHME AITOPUTMOB M IMPOTPAMM C
WCIIOJIb30BAaHUEM BETBJICHUM, IUKJIOB M BCIIOMOTAaTEIbHBIX AJITOPUTMOB JUIS
yIpaBJIeHUS UCIIOTHUTEIEM WU APYTUMHU UCTIOTHUTEISIMU

Tabnmuunsle BenuuuHbl (MaccuBbl). OgHOMepHble MaccuBbl. CocTaBieHUE U
OTJIafIKa TPOTPaMM, PEATU3YIOMUX  THUIIOBBIE  AJITOPUTMBI  00pabOTKH
OJIHOMEPHBIX YMCIJIOBBIX MAacCHBOB, Ha OJHOM M3 SI3bIKOB IPOTrPAMMMPOBAHMS
(Python, C++, Ilackamp, Java, C#, IIkonpHbIII AJTOpUTMUYECKUN S3BIK):
3all0JJHEHUE YHMCJIOBOTO MAacCHBa CIy4YailHBIMU YHUCIAMH, B COOTBETCTBUHU C
dbopMynoil uau myTéM BBOJIa UMCEN, HAXOXJIECHHE CYMMBbI 3JIEMEHTOB MaccHBa,
JMHENHBIN MTOUCK 33J]aHHOTO 3HAUEHUS B MACCHUBE, MTOJCUYET AIEMEHTOB MAaCCHUBA,
YIOBJICTBOPSIIOIIMX ~ 33JaHHOMY  YCIIOBHIO, HAaXOXXJIEHME€ MHHUMAIbHOIO
(MakcuMalIbHOTO) 3NIeMeHTa MaccuBa. COpTHUPOBKA MacCHBa

33

OOpaboTka TOTOKa JAHHBIX: BBIYHCICHHE KOJIMWYECTBA, CYMMBI, CpPEIHEro




apI/I(bMCTI/I‘I€CKOFO, MHHHMAJIBHOI'O W MaKCHMaJIbHOI'O 3Ha4Y€HUsA 3JJICMCHTOB
IMOCJICA0BATCIIBHOCTHU, YAOBJICTBOPAOIIUX 3aJaHHOMY YCIIOBHIO

34

VYnpasnenne. Curnan. OOpaTHas cBsa3b. [loyueHue CHTHaJOB OT LU(PPOBBIX
JaTYMKOB (KacaHUs, pAacCTOSHUS, CBeTa, 3BykKa u Jpyroro). Ilpumepst
UCTOJB30BaHUSl MPHUHLIMINA OOpaTHOM CBA3M B CHUCTEMax  YIPaBJICHUS
TEXHHYECKMMH YCTPOHCTBaMH, B TOM 4HCJIE€ B poOoTOTexHHMKE. [Ipmmepsr
POOOTU3MPOBAHHBIX CHUCTEM (CHCTEMa YIPaBJICHUS JBM)KEHHEM B TPAHCIOPTHOM
CHCTeMe, CBapO4yHas JIMHHS aBTO3aBOJIAa, ABTOMATH3HPOBAHHOE YIIPaBJICHUE
OTOIJICHHEM JIOMa, aBTOHOMHAsI CUCTEMA YIIPaBJICHUS TPAHCTIOPTHBIM CPEJICTBOM
U IpyTHE CHCTEMBI)

4.1

4.2

4.3

WubopMalinoHHbIE TEXHOJIOTUN

[TonsiTie 00 SJEKTPOHHBIX TaONMIAX. THIBI JaHHBIX B SYEHKaX JJICKTPOHHOMN
tabmunpl. PenaktupoBanue u (¢opmarupoBanue Tabnuim. Berpoennsle GyHKImun
JUIsE TIOUCKa MakCUMyMa, MUHHMYyMa, CYMMbI U CpeIHEro apupmMeTH4ecKoro.
CopTupoBKa JaHHBIX B BBIJCICHHOM jauanazoHe. I[locTpoenue mauarpamMm
(rucTorpamMma, Kpyroeas auarpamMma, To4ye4Has auarpamma). Beibop Tuma
JIarpamMmbl

[IpeoOpazoBanue dopmyn npu kKonupoBaHuu. OTHOCHTENbHAs, aOCONIOTHAS U
CMeIIaHHas aapecarus

VYCclOBHBIE BBIYMCIICHUS B AJIEKTPOHHBIX Tabnumax. CymMMHpOBaHHE W MOACUET
3HAYCHHUH, OTBEUAIOIIUX 3aJlaHHOMY yclioBUI0. OOpaboTka OO0JbIIMX HAOOPOB
JMaHHBIX. YncneHHOEe MOIETHPOBAHUE B SJIEKTPOHHBIX TaOIHIaxX

4.4

Posb mHGOPMAIMOHHBIX TEXHOJOTHHA B Pa3sBUTHH SKOHOMHKH MHpPa, CTPAHBI,
peruona. OTkpbIThIe OOpa3oBaTenbHble pecypcebl. llpodeccun, cBszaHHBIE C
uHpOpMaTUKOH M HMH(OPMALIMOHHBIMU  TEXHOJIOTMSIMH:  BeO-Iu3aiiHep,
OPOTPAaMMHUCT,  pa3pabOTYUK  MOOWJIBHBIX  TNPHJIOKEHHH,  TECTHPOBIIUK,
ApXUTEKTOP MPOrpaMMHOT0 OOECHeueHHus, CHEIHATUCT MO aHaIU3y JaHHbIX,
CUCTEMHBIN aJIMUHHACTPATOP

ITPOBEPAEMBIE HA OI'D 10 HHO®OPMATHUKE TPEGOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIBHOM
HPOI'PAMMbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Konx nposepsiemoro

IIpoBepsiemble TPeOGOBaHMS K NMPEIMETHBIM pe3yJibTaTaM
0a30BOro ypoBHsI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibLHOI

TpedoBaHHs NPOrpaMMbl OCHOBHOI0 0011ero od0pa3zoBanust Ha ocHoBe PI'OC
1 3HaTh (MOHUMATB)
BrnaneHue OCHOBHBIMH MOHATUSAMH: HMH(OpMaius, Iepenaya,
11 XpaHeHue u 00paboTka UH(pOpPMALIMH, aTTOPUTM, MOJIENh, IU(POBOI
' OPOAYKT W WX HCIONB30BAaHME JUISI PpELICHUs Y4eOHbIX U
MIPAKTUYECKUX 3a7a4
12 Brnanenve moOHATHSAMHU: BbICKa3blBaHUE, JIOTHYECKas OIepaus,
JIOTUYECKOE BhIpaKEHHE
2 YmeTb
21 VYMeHue onepupoBaTh €IMHHULAMH H3MEpEHHs MH()OPMAIMOHHOTO

00BbEMa ¥ CKOPOCTH Mepejauu JaHHBIX
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YMeHue 3amuchiBaTh U CpaBHUBAThH Ienble uncaa ot 0 go 1024 B
Pa3IMYHBIX MO3UIIMOHHBIX CHUCTEMax CUUCJICHUS C OCHOBAaHUSIMH 2,
8, 16, BBIOTHATH apUPMETHUECKHE ONIEPALIUU HAJl HUMU

YMeHHue KOIupoBaTh M JEKOIUPOBATH COOOIICHHS IO 3aJaHHBIM
npaBujaM; TOHUMAHHWE OCHOBHBIX MPHUHIMIIOB KOJAUPOBAHUS
nH(pOpMaIUK pa3TUuIHON MPUPOJIBI: TEKCTOBOM, rpadMUECKOM, ayIio

24

VYMeHHne 3alucChIBaTh JIOTHYSCKUE BBIPAXKCHUA C HCIOJIBb30BAHUCM
JU3BIOHKIWH, KOHBIOHKIIUKW W OTpULAHUA, OIPCACIIATh HCTUHHOCTD
JJOTHYCCKHUX Bblpa)KeHHfI, €CJIM HM3BCCTHBI 3HAYCHUA HNCTUHHOCTHU
BXOOAIIHUX B HETO MEPEMEHHBIX, CTPOUTH Ta6J'II/II_[BI HCTHUHHOCTH IJIA
JJOTHYCCKHUX BBIpﬁ)KCHPIﬁ; 3alMUCbIBATh JIOTUYCCKUC BBIPAKCHUSA Ha
HU3y4aCMOM A3BbIKC IIPOTrpaMMHUPOBAHUA

2.5

YMeHue CcoCTaBisITh, BBIIOJHATH BPYYHYHO U Ha KOMIIBIOTEpE
HECJIOKHBbIE ~ QJITOPUTMBI  JUIsL  YOPABJICHUS  UCHOJIHUTENSAMU
(Uepenamka, YepTéxHUK U ApYyrue); coO3/aBaTh U OTJIAXHUBATh
IpOrpaMMbl Ha OJTHOM U3 13bIKOB porpamMupoBanus (Python, C++,
[Tackanb, Java, C#, IlkonpHblii AnropuTMUYeCKH  SI3BIK),
peanu3yrole HECIOXKHbIE aIrOPUTMbl  OOPaOOTKHM  YHMCIOBBIX
JAaHHBIX C MCIIOJIb30BAaHUEM LIMKJIOB M BETBJIEHUI; yMEHHUE pa30MBaTh
3aJjaud Ha M0/3a/lauM, UCIOJb30BATh KOHCTAHTHI, MEPEMEHHbIE U
BBIDQKEHUS  PA3IUYHBIX  THUMOB  (YHCIIOBBIX,  JIOTUYECKUX,
CHUMBOJIbHBIX);  QHAJU3UPOBaTb  MPEAJIOKEHHBIH  alrOpUTM,
ONpEeAeNaTh, Kakue pe3yJabTaTbl BO3MOXHBI IPU  3a/JlaHHOM
MHOYECTBE MCXOJIHBIX 3HAUYCHUN

2.6

2.7

YMeHue 3ammucarh Ha HM3y9aeMOM S3bIKE IMPOTPAMMHPOBAHUS
QITOPUTMBI TPOBEPKU JEIMMOCTH OJHOTO IIEJIOT0 YKcia Ha APYToe,
IIPOBEPKU HATYPaJIbHOTO YHUCJAa Ha MPOCTOTY, BbIIEIEHUS LUpp u3
HATypaJIbHOTO 4YHUCJIa, TMOUCK MaKCUMYMOB, MHUHHUMYMOB, CYMMBI
YHCIIOBOH MMOCIIEI0BATEILHOCTH

Brnanenue ymeHneM OpHEHTHPOBATHCS B UEPAPXUUECKOM CTPYKTYpe
¢daiimoBoit  cucteMbl, pabotaTh ¢  (QaiyloBOW  CHCTEMOU
MEPCOHANIBHOTO KOMIIBIOTEpPA C HCIOJIB30BAaHUEM TpadUuecKoro
uHTepdeiica, a HWMEHHO: CO3]1aBaTh, KOMHPOBATh, IEPEMEIIATH,
MEPEUMEHOBBIBATD, YIAJSATh U ApXUBUPOBATH (Pailsibl U KaTajJoru

2.8

Bnanenue YMEHUSIMU u HaBbIKaMU UCIIOJIb30BaHUS
MH(POPMALMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHH IS TOUCKa,
XpaHeHus, 0O0pabOTKM U TMepefayd W aHajdu3a pa3IMYHbIX BHJIOB
uHpopMaIun

2.9

YMenue BeIOUpaTh CrOCOO MpeACTaBIeHUS TaHHBIX B COOTBETCTBUU
C MOCTaBJICHHOMH 3a/1aueit (TabyIuIbl, CXeMBbl, rpaduKH, JUarpaMmbl) ¢
UCTIOIF30BAHUEM  COOTBETCTBYIONIMX  IMPOTPAMMHBIX  CpE/ICTB
00pabOTKH JaHHBIX

2.10

YMenue ¢opmanuzoBaTb U CTPYKTypUpOBaTh HH(pOpPMALHIO,
UCTONB3Yysl AJIEKTPOHHBIE TaOMUIBI Ui 00paOOTKH, aHalIM3a W
BU3YyaJM3allUi YHCJIOBBIX JIaHHBIX, B TOM YHUCJIE C BbLIECICHUEM
JvanasoHa TaOJMMIbI M YHOPSJOYMBaHMEM (COPTHPOBKOI) €ro
HJIEMEHTOB; YMEHUE IPUMEHATh B AJIEKTPOHHBIX TabauIax GopMyIsl
JUIs  pacy€ToOB C  HCIOJIb30BAaHHEM BCTPOCHHBIX  (YHKIUH,
a0COJIFOTHOM, OTHOCHUTEILHOM, CMEIIaHHOMI aJpecaluu;




KCIIOJIB30BAaTh AICKTPOHHBIC TaOIULIBL TUTS YHUCJIEHHOTr'O
MOJICJIMPOBAHUS B IMPOCTBIX 3aJladaX M3 pas3HbIX MPEIMETHBIX
oOacren

INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbIX HA OI'D
ITO TH®OPMATUKE

Koxa

IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
Hudposast rpaMOTHOCTH

H#HPar#H#1.1

@aiinel v manky (kaTanoru). [IpuHIUIEl MOCTpoeHUS (HalIOBBIX CUCTEM.
[Tonnoe ums daitna (manku). [Tyte x daitny (manke). Pabota ¢ daitnamu
M KaTaJjoraMM CpEJICTBaMU OICPAIlMOHHOW CHCTEMBI: CO3/aHHE,
KOIMMPOBaHUE, NEepeMelIeHNe, TepeUMEeHOBaHNe U ynaneHue (aitnoB u
nanok (karamoroB). Tumbl aitmoB. CpoiicTBa (haiinoB. DaiinoBbIi
Menemkep. [louck ¢aitnos cpencTBaMu oneparoHHON CUCTEMBI

1.2

O6benunenne koMmibioTepoB B ceTh. Cerb MuTepHer. BeO-crpanuia,
BeO-caiit. CTpykTypa aapecoB BeO-pecypcoB. bpayzep. IlouckoBbie
cucrembl. llouck wHpOpMamuK 1O KIIOYEBBIM CJIOBaM H  II0
nzobpaxenuto. JloctoBepHocTh  MH(OpPMALUK, TOJYYEHHOM U3
WNurepuera. [P-anpeca y310B. CeTeBoe XpaHeHHUE JaHHBIX
Teopernueckue 0CHOBbI HHPOPMATUKHI

2.1

JIMCKpPETHOCTh ~ JTaHHBIX. BO3MOXXHOCTH ONHMCAHMSI  HEMPEPHIBHBIX
00BEKTOB U MPOLECCOB C MOMOIIBIO JUCKPETHBIX JAHHBIX.

CumBon. Aundasur. MomHocts andaButa. JBOoMYHBIN andaBur.
KonnyectBO ~ BCEBO3MOXHBIX ~ CIOB  (KOJOBBIX  KOMOMHAIUil)
(¢uxcupoBaHHOM JIMHBI B JBOMYHOM andasute. [IpeobpazoBaHue
moboro andaButa K JABOMYHOMY. KomMuecTBO pas3lMYHBIX CJOB
(UKCUpOBaHHOM JJIMHBI B al(aBUTe ONpe1eIEHHON MOITHOCTH.
KoaupoBanue cMMBOJIOB 01HOTO ajipaBUTA C MTOMOUIbIO KOJIOBBIX CJIOB B
npyrom andasurte, KojxoBas Tabnuua, aekoaupoBaHue. KomupoBanue
TekcToB. PaBHOMeEpHBIN koa. HepaBHomepHsiii koa. Konnposka ASCII.
Bocemubutasie xoaupoBku. Ilonstue o kogupoBkax UNICODE.
JlexonupoBaHue COOOIIEHUN C MCHOJIb30BAaHUEM pPAaBHOMEPHOTO U
HepaBHOMEpHOTro kojia. MHpopmalmoHHbIi 00bEM TeKcTa

2.2

2.3

Nudopmanmonnbsiii 00b€M NaHHBIX. BUT — MHUHUMAaIbHAS €IWHUIIA
KoJIM4yecTBa MH(OpPMAIMM — JBOMYHBIA paspsa. EnuHHUIBI M3MepeHus
nHPOpPMaAIMOHHOTO 00BEMa NMaHHBIX. but, Oaift, kumobait, meradaur,
rurabaifT. CKOpocTh nepeAayn JaHHbIX. EJMHUIBI CKOPOCTH mepenaavu
JTAaHHBIX

KomupoBanue nBera. LlBeroBbie monenu. Mogens RGB. I'myOuna
konupoBanus. [lamutpa.

PactpoBoe M BekTOpHOE TmpejacTaBieHue wuzoOpaxenuil. Ilukcens.
Onenka wuH(pOpPMaMOHHOTO O0BEMA TrpapuUecKuX JaHHBIX  JUIS
pacTpoBOro U300paKEHUs
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KoaupoBanue 3Byka. PazpsigHocTe M 4actotra 3amucu. KoianuecTBo
KaHaJIOB 3aluCH.




OrneHka KOJMYECTBEHHBIX TapaMeTPOB, CBSI3aHHBIX C MPEJICTABICHUEM U
XpaHEHUEM 3BYKOBBIX (ailioB

2.5

Hemno3uimoHHble W TIO3UIIMOHHBIE CHCTEMBI CUUCICHHSA. AJ(aBuUT.
OcnoBanue. Pa3Bépuyras dhopma 3anucu uncna. [lepeBoa B gecsaTHUHYIO
CUCTEMY UYHCEJI, 3alUCAHHBIX B APYTUX CUCTEMAX CUUCIICHUS.

Pumckas cucrema cunciaeHus

2.6

2.7

JIBonuHas cucreMa cuucienus. [lepeBo nenbix uucen B npezaenax ot 0
no 1024 B ABOMYHYIO CHCTEMY cuucieHud. BocbMepuuHas cucrema
cunucienus. IlepeBox uncen U3 BOCbMEPUYHON CHCTEMBI B ABOUYHYIO U
NEeCSITUUHYI0 CcUcTeMbl W oOpaTtHo. lllectHaaumarepuuHas cucrema
cuncnenus. IlepeBox dyucen U3 IIECTHAALATEPUYHOM CHUCTEMBI B
JBOMYHYIO, BOCBMEPUYHYI0 M JCCATHUHYIO CHCTEMbl U OOpaTHO.
Apudmerndeckue onepaniy B JBOUYHON CUCTEME CUMCICHUS
Jlormueckue BbICKa3biBaHUS. Jlormyeckue 3HAYEHHUS BBICKA3bIBAHUM.
DOneMeHTapHblE U COCTaBHBbIE BBICKA3bIBaHUs. Jlormueckue omepanuu:
«» (KOHBIOHKIIMS, JIOTHYECKOE YMHOXKEHHE), «IH» (JIU3bIOHKIHS,
JIOTUYECKOE CIIOKEHUE), «He» (Jormueckoe orpuuanue). Ilpuopurer
Joruueckux omnepauuii. OnpenesrieHHE HUCTUHHOCTH  COCTABHOIO
BBICKA3bIBaHUS, €CJIM U3BECTHBI 3HAUEHUSI HCTUHHOCTU BXOJAILIUX B HETO
JJIEMEHTApHBIX BbICKa3bIBaHUU. Jlornueckue BoIpakeHus. IlpaBuna
3alMcH JIOTUYeCKUX BblpakeHUH. IlocTpoeHue TaOaML MCTUHHOCTH
JIOTUYECKUX BBIPAKEHUI

2.8

Jlornueckne 3eMEHTBI. 3HAKOMCTBO C JIOTHYECKUMHM OCHOBAMH
KOMITbIOTEpa

2.9

2.10

HenpepeiBHble ¥ JUCKpeTHbIE MoOAeNU. VMHUTallMOHHBIE MOJEIH.
Urposeie mopenu. OneHka aJeKBAaTHOCTH MOZEIU MOJAEIUPYEMOMY
O00BEKTY U LENSIM MOAECITUPOBAHUS

Tabnuunsle mMonmenu. Tabiuia Kak NpencTaBieHUE OTHOIIEHUS. basbl
naHHbIX. OTOOp B TaONUIE CTPOK, YIOBJIETBOPSIONIUX 3aJaHHOMY
YCIIOBUIO

2.11

I'pad. Bepmuna, pebpo, MyTh. OpueHTUpOBaHHbBIC u
HeopHeHTupoBaHHble rpagbl. JlnuHa (Bec) pebpa. Becoas marpuina
rpada. [ynmHa mytn Mexny BepmmHamu rpada. [Touck onTHMambHOTO
nytu B rpade. HavanbpHas BepuIMHa (MCTOYHHMK) M KOHEYHAas BEpIIMHA
(cTok) B opueHTHpOBaHHOM Tpade. Bruncnenue xoimuyecTBa myTed B
HaMpaBJICHHOM aIllMKINYECKOM rpade

2.12

HepeBo. Kopenn, BepmmHa (y3en), 1uct, pedpo (myra) nepesa. Bricora
nepesa. [lommepeBo. Ilpumepsl ucnonb3oBaHusi JepeBbeB. llepedop
BapHaHTOB C TIOMOIIBIO JIepeBa

AJTOPUTMBI U IPOTPAMMHUPOBAHHE

3.1

CsaoiictBa anroputma. CriocoOsl 3amucu anropuTMa (CIOBECHBIN, B BUJE
OJI0K-CXEeMbI, TPOrpamMma).

CocraBieHrEe aNTOPUTMOB M MPOTPAMM C WCIOJIH30BAHWEM BETBJICHHUH,
LIUKIOB M  BCIIOMOTATENIbHBIX  aJTOPUTMOB  JJs  YIPaBJICHUSA
ucrionautenem  (Podor, UYepenmamka, YeptéxHuk ©  Apyrue).
BeInonHeHue aaropuTMOB BPYUHYIO U HAa KOMIIBIOTEpE

3.2

SA3pik nporpammupoBanus (Python, C++, [Tackans, Java, C#, IlIkoabHBI
AnropurMmuyeckuil S3bIK).
Cucrema nporpaMMHpOBaHUS: PEIAKTOP TEKCTa MPOrpaMM, TPAHCISTOP,




OTJIIaYUK.

Ilepemennasd: Tunm, wums, 3HadeHue. lLlenmbple, BEIECTBEHHBIE U
CUMBOJIbHBIE IIEPEMEHHBIE.

Omnepatop npucBauBaHus. ApU(PMETHUECKUE BBIPAKEHUS U MOPSIOK UX
BbluncaeHus. Onepanuu ¢ LEeNbIMU YMCIaMU: LEN0YUCIEHHOE JIEIIEHUE,
octaTok oT jeneHus. BerBnenus. CocTaBHble YyciOBUs (3alUCh
JIOTMYECKUX BBIPAXEHUM HAa H3Yy4aeMOM S3bIKE IPOIPaMMHPOBAHMUS).
HaxoxzaeHnne MuHuUMyMa

U MakCHUMyMa M3 JIBYX, TPEX M 4YETBIPEX uucell. PelieHne KBaapaTHOroO
YPAaBHEHHUs, MMEIOLIEro BEIECTBEHHbIE KOpHU. [lukn ¢ ycioBuewm.
Anroput™m EBKimaa uis HaxoXIeHUsS HauOOJBIIETO OOLIETO JAeTUTENs
JBYX HaTypalbHbIX uuces. Pa30OueHue 3amucu HaTypalbHOTO 4MCia B
MO3UIIMOHHON CHUCTEME C OCHOBAaHMEM, MEHBIIUM WIM paBHbIM 10, Ha
oraenpHble 1UQpbl. Luka ¢ nepeMeHHOW. AJITOPUTMBI MPOBEPKU
JEIMMOCTH OJHOIO LIEJIOT0 YMCIIAa Ha JPYyroe, MPOBEPKH HATYyPAIBHOIO
4uClla Ha IPOCTOTY
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OOpaboTka  CcUMBOJBHBIX  JaHHbIX. CHUMBOJBbHBIE  (CTPOKOBBIE)
nepemenHble. [locumBonbHass o0pabGorka crpok. Ilomcuér wacToThI
MOSIBIICHHSI CUMBOJIa B CTpoke. BerpoeHHble QyHKIMHU 17151 00paboTKU
CTPOK
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3.5

3.6

Onpenenenre BO3MOXKHBIX PE3YJIbTAaTOB padOThI AITOPUTMA IIPU JAHHOM
MHOXKECTBE BXOJHBIX JAHHBIX, OIPEJEIEHUE BO3MOXHBIX BXOJHBIX
JAHHBIX, IPUBOJSALIMX K JAHHOMY pE3YJIbTaTy

Tabnuunble  BennuuHbl ~ (MaccuBbl).  OJHOMEpHBIE  MAacCCHBBI.
CocraBreHre 1 O0TJIaJIKa MPOTrpamMM, pealu3yloIIUX TUIIOBBIE aJITOPUTMbI
00pabOTKM OJHOMEPHBIX YHCIOBBIX MAacCHBOB, Ha OJHOM M3 SI3bIKOB
nporpamMmupoBanust (Python, C++, Ilackanes, Java, C#, IllkonbHbIi
AnroputMudeckuii  SI3bIK):  3alOJHEHHME ~ YMCIOBOTO  MAacCUBa
CIIy4alHBIMHM YMCJIaMH, B COOTBETCTBUH C (OPMYJION WM MyTEM BBOAA
4lCell, HAaXOXACHHE CYMMBI JJIEMEHTOB MAacCUBa, JMHEWHBIA ITOMCK
3aJJaHHOTO 3HAY€HUs B MAaccuBE, IMOACYET DSJIEMEHTOB MAacCCHUBa,
YIOBJIETBOPSIIONIMX 33JaHHOMY YCJIOBHUIO, HAXOKJIEHHUE MUHUMAJIBHOTO
(MakcumanbHOTO) 351eMeHnTa MaccuBa. CopTupoBka maccuBa. OOpaboTka
IIOTOKA JAaHHBIX: BBIYUCICHHE KOJIMYECTBA, CYMMBI, CpPEIHETO
apu(MeTUYecKoro, MHHMMAJIBHOTO ¥  MaKCUMAJIbHOTO 3HAYCHUS
JJIEMEHTOB  IIOCJIEIOBATEIbHOCTH,  YAOBIETBOPSAIOIIUX  3aJaHHOMY
YCIIOBUIO

Vnpasnenune. Curnan. OOpartHast cBs3b. [lomydeHue CHTHaJIOB OT
1M(pPOBBIX TATYMKOB (HAIpUMEpP, KacaHUsl, PacCTOSHUS, CBETa, 3BYKa).
[Ipumepbl HCNONB30BaHUS TNPUHIMIIA OOPAaTHOW CBS3M B CHCTEMax
YIpaBiIeHUS TEXHUYECKUMHU YCTPOUCTBAMHU C ITOMOIIBIO TATYUKOB, B TOM
qucie B pOOOTOTEXHUKE

4.1

WudopmanoHHbIe TEXHOIOTHH

TexcToBble TOKYMEHTHI U UX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHuIa, ad3ail,
CTpOKa, CJIOBO, CHMBOJI).

TexkcToBbIif mpolecCOp — HWHCTPYMEHT CO3/aHUsl, PEeNAaKTUPOBAHHUS M
dbopmatupoBanus TekcToB. [IpaBmma Habopa Tekcra. PemaktupoBanue
tekcta. CBoiictBa cumBosioB. Ipudr. Tunel mpudroB (pydneHsie, ¢
3acevykaMu, MOHOIMPUHHBIE). [TomyXHpHOE M KypCHBHOE HadepTaHHE.




CroiicTBa  a03areB: TpaHUIBI, a03alHBIA  OTCTYN, HWHTEpBAal,
BbIpaBHUBaHMe. [lapamerpsl crpanunbl. CtuneBoe (opMaTupoBaHUE.
CrpykTypupoBanue HWHPOPMALUU C TOMOUIbIO CIHUCKOB M TaOJMII.
MmuoroypoBHeBble  crnucku. JloOGaBneHue TaOaMI B TEKCTOBBIE
JOKYMEHTHl. BcTaBka M300pakeHUH B  TEKCTOBBIE JIOKYMEHTHI.
OO0Tekanne n300pakKeHU TeKCTOM. BKiIIOUeHHE B TEKCTOBBIM JOKYMEHT
auarpamm, (GopMmyJ, HyMEpalud CTPaHUI], KOJOHTUTYJIOB, CCBUIOK H
JIPYTUX 3JIEMEHTOB

4.2

Pactposslie pucynku. Mcnons3oBanue rpaduuecKux MpUMUTHBOB.
Onepauuu peaakTUpoOBaHUS rpaduueckux OOBEKTOB, B TOM YHCIE
uudpoBeix Qororpaduii: W3MEHEHHE pa3Mepa, o0pe3ka, MOBOPOT,
oTpaxkeHue, pabora ¢ obmacTsMHU (BblIEICHHE, KOIMHMPOBAHHE, 3aJIMBKA
LIBETOM), KOpPPEKLUs LBETa, SPKOCTH U KOHTPACTHOCTU. BekTopHas
rpaduka. Co3maHue BEKTOPHBIX PUCYHKOB BCTPOEHHBIMU CpEICTBAMU
TEKCTOBOIO Ipoleccopa WM JPYTUX MporpaMM  (TIPUIIOKEHH).
JloGaBieHre BEKTOPHBIX PUCYHKOB B TOKYMEHTHI

4.3

[MonroroBka MynbTHMEIMIHBIX Tpe3eHTanui. Cnaiin. JloOaBnenue Ha
clmaia Tekcta W m3o0pakeHWi. Pabora ¢ HECKOIBKMMH CllaiijjlaMHu.
JloGaBrnienne Ha claijJ ayAHMOBU3Y&JIbHBIX JIAHHBIX. AHUMAaIIHSL.
I'unepcepinku

4.4

4.5

Tunbel JaHHBIX B sYEHKax JJIEKTPOHHOM TaOnuibl. PemaktupoBanue u
dbopmatupoBanue Tabnun. BcTpoeHHble  (GyHKUMM AN [IOHMCKA
MaKCUMyMa, MHUHHMYMa, CYMMBI M CPEIHEr0 apupMeTUYECKOro.
CopTupoBKa TaHHBIX B BBIJICJIEHHOM Jauama3oHe. [loctpoenue nuarpamm
(rucTorpamMma, KpyroBas Jauarpamma, TodeyHas auarpamma). Beioop
tuna auarpammbl. [IpeoOpa3oBanue QopMyn TpH  KOIMHWPOBAHUU.
OTtHocuTeNbHAs, A0COMIOTHAS U CMEIIaHHAs aJpecalius

YcnoBHbIE BBIYHMCIEHHUS B JJEKTPOHHBIX TaOnunax. CyMMUpOBaHHE U
MOACYET 3HAYCHUM, OTBEYAIONIMX 3aJaHHOMY YychoButo. OOpaboTka
00JbIIUX HAOOPOB JIaHHBIX. YHCICHHOE MOJICTUPOBAHUE B AIEKTPOHHBIX
Ta0JIMIIax

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3ZOBATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

MHTEPHET




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 256233904371995990837526139856067300059550830065
Bnageney Mopososa HaTanba AHaTonbeBHa

OeicTevTened C04.171.2025 no 04.11.2026



http://www.tcpdf.org

		2025-11-11T00:16:35+0500




