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HOACHUTEJBHASA 3AIINCKA

[IporpaMmMa 1o wuH(OpMATHKE Ha YPOBHE OCHOBHOIO OOIIETro
o0pa30BaHMsI COCTaBJIEHa Ha OCHOBE TpeOOBaHUN K pe3ysbTaraMm
OCBOEHHUSI OCHOBHOM 00pa3oBaTeIbHOW MPOrpaMMbI OCHOBHOTO OOIIETro
oOpazoBanus, npeactaBieHHbIx B PI'OC OO0, a takxke (eneparbHOM
paboueil mporpaMMbl BOCTIUTAHUSI.

[IporpamMma o uHpopmMaTuke 1a€T MpeCTaBICHUE O LEIX, 00en
cTpaternu OOydYeHHUs, BOCIHUTAHUS ©  Pa3BUTHUSA  OOYyYAOUIUXCS
cpeacTBaMu HMHPOpPMATHKM HAa 0a30BOM ypOBHE, YCTaHABJIMBACT
o0si3aTeIbHOE  NPEAMETHOE  COJEp)KaHHEe, IMpelycMaTpuBaeT  €ro
CTPYKTYPUPOBAHME I10 PA3IEIAM U TEMAM.

[IporpaMmma mo wuH(OpMaTHKE ONpeAeNsieT KOJUYECTBEHHbBIE U
KauyeCTBEHHBIC XapaKTEPUCTUKH yueOHOT0 MaTepuasa Juisi KaKJI0ro roja
W3Y4YEHUs, B TOM YHUCIE JJI1 COJEPKATEIIbHOIO HANOJHEHUS Pa3HOro
BUJAa  KOHTposid  (IIPOMEXKYTOUYHOM  aTTecTaluud  OOydaroluxcs,
BCEPOCCUNCKUX MPOBEPOUYHBIX pabOT, TOCYAapCTBEHHOM HTOTOBOI
aTTeCTalIllH).

[Iporpamma 1Mo mHMOPMATHKE SBISICTCSI OCHOBOW TSI COCTABIICHHUS
aBTOPCKUX YYEOHBIX MpOrpamMM, TEMaTHYECKOTO IJIAHUPOBAHUS Kypca
YUHUTEIIEM.

Henstmu u3ydeHus: nHPOPMATHKUA HA yPOBHE OCHOBHOTO OOIIETO
00pa3oBaHUs SIBISIOTCS:

dbopMUpOBaHHE OCHOB  MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHUSl HAyKH MH(POPMATHKH, JOCTHKEHUAM
HAyYHO-TEXHUUYECKOI0 IMporpecca U OOIIECTBEHHON NPAaKTHKH, 3a CUET
pa3BUTHS TPEACTaBICHUA 00 WHPOpMAIMM KaKk O BaKHEHUIIEM
CTPATETMYECKOM PECYpCE pPa3BUTHUS JIMUHOCTH, TOCYJapCTBa, OOIIECTBA,
NOHMMAHUS POJM HH(OPMALMOHHBIX MPOLECCOB, HH(OPMALMOHHBIX
pecypcoB U HMH(GOPMALMOHHBIX TEXHOJOTHMH B YCIOBHSIX LUPPOBOM
TpaHcQopMaIi MHOTHUX C(ep KU3HU COBPEMEHHOTO OOIECTBA;

oOecrieueHue YCIIOBHIA, CIIOCOOCTBYIOLIUX Pa3BUTHIO
QITOPUTMHYECKOTO  MBIIIEHUST  KaKk  HEOOXOJUMOIO  YCJIOBHS
npo(hecCHOHAIBHON JIEATEIbHOCTH B COBPEMEHHOM MH()OPMAIIOHHOM
oO1iecTBe, MPEAIoaramllero cnocoOHOCTh oOydaromerocs pa3OuBaTh
CIIOKHBIE 3a/auyd Ha Oosiee MPOCThIE MOJ33Jla4M, CPABHHMBATh HOBBIC
3a/layd ¢ 3aJayamMu, pEIIEHHBIMU paHee, ONpeaesATh IIaru JJis
JNOCTHXKEHHUS pe3yibTaTa U TaK JaJiee;



(dhopMHUpOBaHNE U PA3BUTHE KOMITETCHIIMA 00YJaOIUXCS B 00IaCTH
WCTIOJB30BaHU MH(OPMAIIMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTHH, B
TOM 4YHCJIC€ 3HAHWM, YMEHUW W HaBBIKOB pabOThl ¢ HH(pOpMaIUECH,
MPOrpaMMUPOBaHUs, KOMMYHHUKAIIMU B COBPEMEHHBIX U(PPOBBIX cpemax
B YCJOBHUSAX oOecreueHrnss WH(POPMAIMOHHONW O€30MacHOCTH JIMYHOCTH
o0yyaroierocs;

BOCIIMTAaHUE OTBETCTBEHHOTO W W30MPATEIHLHOIO OTHOIICHHUS K
uHpopmaruu Cc y4€TOM TPABOBBIX M OITUYECKUX AaCIEKTOB €€
pacpocTpaHeHus1, CTPEMIICHHS K MPOIOHKEHUIO 00pa3oBaHus B 00J1acTh
MH(QOPMAITMOHHBIX TEXHOJOTUA W CO3UJATEIbHOU JEATEIIbHOCTH C
MIPUMEHEHUEM CPEICTB HHPOPMAITMOHHBIX TEXHOJIOTHHA.

NudopmaTuka B 0CHOBHOM 00I11IeM 00pa30BaHUU OTPAXKAET:

CYIIHOCTh MH(MOPMATUKUA KaK HAYYHOW IUCIMIUIMHBI, H3ydarolieu
3aKOHOMEpPHOCTH  MPOTEKaHWS W  BO3MOXKHOCTH  aBTOMATH3alUH
MH(POPMAITMOHHBIX MPOIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIC 00JIaCTH TPHMEHEHUS WHOOPMATHKH, TPEKIE BCETO
nH(}OpMAIMOHHBIE TEXHOJIOTUH, YIIPABICHUE U COIUATBHYIO CheEpY;

MEKIUCIIUTUTMHAPHBIN Xapaxkrep uH(pOpMaATUKU u
MH(})OPMAITMOHHOM IESATETLHOCTH.

N3yuenne uHGOpPMATUKU OKa3bIBAET CYIIECTBEHHOE BIUSHHUE Ha
(GbopMHpOBaHHE MHPOBO33PECHHS OOYYAIOIIETOCS, €ro JKU3HCHHYIO
MTO3UIIUIO, 3aKJIaJbIBACT OCHOBBI MOHUMAHUS MIPUHLINIIOB
(YHKIMOHUPOBAHUS M HMCIOJIB30BaHUS MH(GOPMAIIMOHHBIX TEXHOJIOTHM
KaK HEOOXOIUMOTO MHCTPYMEHTA MPAKTHUECKH OO0 JAeATEIHHOCTH U
OJIHOTO M3 HauboJiee 3HAYUMBIX TEXHOJOTMYECKUX JOCTUNKEHUU
COBPEMEHHOW MUBWIM3alUU. MHOTUE MpEeAMETHbIC 3HAHUS M CIOCOOBI
NEATEIbHOCTH, OCBOCHHBIE  OOydYarOlMMUCA  TNPU  HU3YYCHUU
MHPOPMATUKU, HAXOJAT MPUMEHEHHE KaK B paMKax o0pa30BaTEILHOIO
mpolecca Npu U3yYEHUH JPYTUX MPEIMETHBIX 00JacTei, Tak U B MHBIX
KU3HEHHBIX CUTYaIUsX, CTAHOBATCS 3HAYMMBIMHU Uil (POpMUpOBaHUS
KauecTB JIMYHOCTH, TO €CTh OPUEHTUPOBAHBI Ha (QopMUpPOBaAHUE
MeETaIpeAMETHBIX U JINYHOCTHBIX PE3YJIbTaTOB 00yUCHHUSI.

OcHoBHBIE 3amaun yuyeOHoro mnpeamera «WHpopmatukay —
chopMHpPOBaTh y O0YYAFOIIIHXCS:

MOHUMAHUE TMPUHIUIIOB yCTPOMCTBA U  (PYHKIIMOHUPOBAHUS
00BEKTOB IU(POBOTO OKPYKEHHSI, MPEACTABICHUS 00 WCTOPUU H
TEHICHIIUAX pa3BUTHS uH(pOpMaTHKU nepuojaa G poBoit
TpaHchOpMaIi COBPEMEHHOTO 00IIEeCTBa;



3HaHUSA, YMEHHUS M HaBBIKM T'PaMOTHOM TIOCTAHOBKHM 3ajiad,
BO3HUKAIOIIUX B TMPAKTUYECKOW JEATCIBHOCTH, HJiI HUX PEUICHUS C
MOMOIIbI0  MH(MOPMAIIMOHHBIX  TEXHOJOTUH, YMEHHUS U  HABBIKU
(dhopMalIi30BaHHOTO ONMKUCAHUS TOCTABIICHHBIX 3a/1a4;

0a3oBble 3HaHUSA 00 WHGPOPMAIMOHHOM MOJICIHPOBAHUH, B TOM
YHUCJIe O MATEMATUYECKOM MOJICIUPOBAHNM;

3HAHUE OCHOBHBIX QJITOPUTMUYECKUX CTPYKTYp U YMEHHUE
MIPUMEHSATH 3TU 3HAHUS U1 TOCTPOCHUS AJITOPUTMOB PEIICHUS 3a/1ad 110
UX MaTEeMaTUYECKUM MOJICIISIM;

YMEHHMSI M HaBBIKM COCTAaBJEHUS TMPOCTHIX MporpamMm IO
MIOCTPOCHHOMY aJITOPUTMY Ha OJHOM U3 SI3bIKOB IMPOTPAMMUPOBAHUS
BBICOKOT'O YPOBHS;

YMEHUS U HaBBIKK d(PPEKTUBHOTO UCIOJIb30BAHUSI OCHOBHBIX THIIOB
NPUKIAAHBIX TporpamMMm  (IPWIOKEHWH) OOIIero Ha3Ha4YeHHs U
MH(POPMAITMOHHBIX CUCTEM JJIsl PEHICHUS C UX MOMOIIbIO MPAKTUYECKUX
3a/1a4, BiIaJicHue 0a30BRIMH HOpMaMu HH(GOPMAIIMOHHON 3THKHU W TIpaBa,
OCHOBaMH MH(POPMAIIMOHHOMN 0€30MacHOCTH;

YMEHHE TPAaMOTHO MHTEPIPETUPOBATh PE3YyJbTAaThl PEIICHUS
MPaKTUYECKUX 3a7a4 C IOMOIIbI0 HH(POPMAIIMOHHBIX TEXHOJIOTHUH,
MIPUMEHSTH MTOJTYYECHHbBIC PE3YJIbTAThl B MPAKTUYECKOU JIEITEIIBHOCTH.

emn w 3amaum u3ydeHUs: WHPOPMATHKH HA YPOBHE OCHOBHOTO
oOmiero o0pa3oBaHusl OMPEICISIIOT CTPYKTYPY OCHOBHOTO COJEP>KaHUS
y4eOHOTO TMpeaMera B BHUJAEC CICAYIOMIMX YETHIPEX TEMaTUYECKUX
pa3zenos:

urdpoBasi rpaMOTHOCTH;

TEOPETHUYECKHE OCHOBBI HH)OPMATHUKHY;

ITOPUTMBI U TPOIrPAMMHUPOBAHHE;

MH(POPMAITMOHHBIE TEXHOJOTHH.

Ha wmsydenme mapopMaTtuku Ha 0a30BOM ypoBHE oTBoguTcs 102
yaca: B 7 kiacce — 34 gaca (1 gac B Hezento), B 8 kiacce — 34 yaca (1 gac
B HeJelo), B 9 kinacce — 34 vaca (1 yac B Hezleno).



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Hu¢poBas rpaMOTHOCTH
Komnbrotep — yHuBepcajJabHOe YCTPOHCTBO 00pa00TKH JaHHBIX

KomnproTep — yHUBEpPCAIIBHOE BBIUYHUCIUTEIBHOE YCTPOMCTBO,
paboraromiee 1o mporpamme. THIBI KOMIBIOTEPOB: IEPCOHAIbHBIE
KOMIIBIOTEPBI,  BCTPOCHHBIE  KOMIIBIOTEPBI,  CYNEPKOMIIbIOTEPHI.

MoOuibHbIE YCTPOICTBA.

OcCHOBHBIE KOMIIOHEHTBI KOMITBIOTEPA U UX HazHaueHue. [Ipoueccop.
OnepatuBHas U TOATOBPEMEHHAS MaMsTh. Y CTPOKMCTBA BBOJA M BBIBOJA.
CeHCOpHBII  BBOJ, JaT4UKd MOOWJIBHBIX  YCTPOWCTB, CpeACTBa
OMOMETPUYECKON ayTeHTU(PUKALIH.

HcTtopusi pa3BUTHS KOMIBIOTEPOB U IPOrPaMMHOr0 OOECIIEUEHUSI.
Ilokonenuss komMnprOTepoB. COBpEMEHHBIE TEHACHLIMH  Pa3BUTHUSA
KOMIIBIOTEPOB. CyNEPKOMITBIOTEPHI.

[TapamnienbHbIE BBIYUACICHUS.

IlepconanbHbli KOMIbIOTEP. [Ipomeccop M ero XapakTepUCTUKU
(TakTOBas 4acToTa, pa3psIIHOCTb). OnepaTtuBHas aMSTh.
JlonroBpeMeHHasi MmamsiTh. YCTpoMcTBa BBOJa U BbIBoJa. OO0BEM
XpaHUMBIX JIaHHBIX (OMEpaTUBHAs MaMAThb KOMIIbIOTEpA, XKECTKUA U
TBEPAOTENBHBIN TUCK, MOCTOSHHAs MaMiTh cMapT(oHa) M CKOPOCTh
JOCTyIa JJIs Pa3INYHbIX BUJIOB HOCUTEIIEH.

TexHuka 6€30MacCHOCTH U MpaBuiia pabOTHl HA KOMITbIOTEPE.

IIporpammbl U JaHHBIE

IIporpammuoe obecrieyeHne KOMIIBIOTEPA. [Ipukmnannoe
nporpaMMHoe oOecrniedeHrne. CHCTEMHOE MpOTpaMMHOE OOecTeueHue.
Cucremsl nporpamMmupoBaHus. [IpaBoBas oxpaHa mporpaMm MU JaHHBIX.
becrimatuple U yclioBHO-OecruiaTHele  mporpamMmbl.  CBoOonHOE
MIPOrpaMMHOE 00ECTIEUEHHE.

@aiinel 1 manku (xkatanoru). [lpuHIUNBEl MOCTpoeHHs (DaIOBBIX
cucteM. [lonmnoe ums ¢aiina (manku). [lyts k ¢aiiny (nmanke). PaGota c
¢aiinamMu U KaTaJloraMy CpeiICTBaMU ONEPALlMOHHON CUCTEMBI: CO3JJaHHeE,
KOIIUPOBaHUE, NMEpeMEIEHUE, IepeMMEHOBaHNEe U ynaajeHue (aiioB U
nanok (kartanoroB). Tumbl ¢aiinoB. CpoiicTBa (aitsioB. XapakTepHble
pa3Mepsl (ailioB pa3IMYHBIX THUIOB (CTpaHUIA TEKCTa, JJIEKTPOHHAs
KHUra, Qortorpadus, 3amuch NECHH, BHUJCOKIHI, MOJTHOMETPAKHBIN



¢bunpM). ApxuBanus JaHHBIX. Vcmonb30BaHHE MPOTpaMM-apXHBATOPOB.
QaitnoBeiii  MeHemkep. llouck (ailmoB cpeacTBaMu  ONEpariMOHHON
CUCTEMBI.

KoMmbroTepHsle BUPYCBI W APYI'ME€ BPEIOHOCHBIE IPOTPAMMBI.
[Iporpammel Ji71s 3aLIUTHI OT BUPYCOB.

KoMmnbroTepHbie ceTu

O6bvenunenne kommbploTepoB B cetb. Cerb WuTepner. Be06-
cTpaHuiia, BeO-caiiT. CTpykTypa aapecoB BeO-pecypcoB. bpaysep.
[TouckoBsie cuctemsl. [lorck MHPOpMaAUU MO KIIFOUEBBIM CJIOBaM U IO
nzobpaxenuro.  JlocroBepHOCTh  WH(GOpMAlUK, TOJYYCHHOH U3
WNHrtepHera.

CoBpeMEeHHBIE CEPBUCHI NHTEPHET-KOMMYHUKALIAH.

CereBoil 3TUKET, 0230BbIE HOPMBI HH()OPMALIMOHHON STUKU U IIpaBa
npu pabore B HMurepHere. Crpareruum O0€301aCHOTO TIOBEICHHS B
WNHurepHere.

Teopernueckne 0CHOBbI HHPOPMATHKHU

Nudopmanus u vHPOPMAHOHHBIE IPOLECCHI

HNupopmaiiysg — 0AHO U3 OCHOBHBIX NOHSTUN COBPEMEHHOM HAayKU.

Nudopmanus kak cBeneHMs], MpPeTHA3SHAUYCHHBIE JISI BOCHPUSTHS
YeJIOBEKOM, M HH(pOpMalMs Kak JlaHHbIE, KOTOpbIE MOTYT OBITh
00paboTaHbl aBTOMAaTU3HUPOBAHHOW CUCTEMOM.

JIUCKpETHOCTh JaHHBIX. BO3MOXXHOCTH OINMCAHMS HENPEPBIBHBIX
OOBEKTOB U MPOLIECCOB C MOMOIIBIO JUCKPETHBIX JaHHBIX.

NHdopmanmoHHble TpoLIECCHl — MPOLECCHI, CBSI3AHHBIE C
XpaHeHUeM, MPeoOpa30BaHUEM U TIepeIavueii JaHHBIX.

IIpencraBiaenue unpopmManuu

CumBon. Andasut. MomHocTs andasuta. PasHooOpasue sS3bIKOB U
andasutoB. EcrecTBennbie u popmanbHbie S3bIKH. AN(AaBUT TEKCTOB HA
pycckoM si3bike. J[BonuHblid anipaBut. KonrdecTBO BCEBO3MOMXKHBIX CJIOB
(K0o0BBIX KOMOUHAINI) (UKCUPOBAHHOMN JJIMHBI B JBOMYHOM ayipaBuTE.
[IpeoOpa3oBanue nobGoro andasura K JABOMYHOMY. KonmuecTBo
pa3INyYHbIX CJIOB (PMKCUPOBAHHOM JUIMHBI B alipaBUTE OIpeneIEHHON
MOIIIHOCTH.

KoaupoBanue cUMBOJOB OJHOTO aj()aBUTa C MOMOLIBIO KOAOBBIX
CJIOB B Apyrom angaBure, Koj0Bas Tabauna, 1eKOAUPOBaHUE.

JBonunblii kox. IIpencraBieHue NaHHBIX B KOMIIBIOTEPE Kak
TEKCTOB B IBOUYHOM aj(aBuTe.



Nudopmarmonusrii 005EM TaHHBIX. bUT — MUHUMaNbHAS SAMHUIIA
KOJM4ecTBa WH(MOpPMAIMU — JBOWYHBIA paspsn. EauHUIB m3MepeHus
nHpOpMaIMOHHOTO 00bEMa HaHHBIX. but, 0aiT, KHUI00aMT, MeradairT,
ruraamr.

CkopocTh Tiepeayu  JaHHbIX. EAWMHUIBI CKOPOCTH Tiepefadyu
JTAHHBIX.

Konnposanue texcroB. PaBHOMepHBIN Koa. HepaBHOMEpHBIN KOI.
Komuposka ASCII. BocbeMuOutHbie koaupoBKH. [loHsATHE 0 KOIUPOBKAX
UNICODE.  JlexogupoBaHue  COOOIIEHHM €  HCIOJIb30BaHUEM
PAaBHOMEPHOTO W HepaBHOMEpHOro kojaa. HMudopmanmonHsiii o0bEM
TEKCTa.

Hckaxxenne napopMaluu rnpu nepepaye.

Ob6mee MIPEICTABIICHUE 0 upoBOM MPEICTABICHUH
ayIMOBU3YaJIbHBIX U IPYTUX HENPEPHIBHBIX JAHHBIX.

KomupoBanue npeta. LlBeToBeie Mmogenmn. Moaens RGB. ['myOuna
koxupoBanus. [lanutpa.

PactpoBoe u BekTOpHOE MpejncTaBiieHne n3o0paxeHuid. [lukcens.
Onenka wuHbOpMaIMOHHOTO 00BEMa TpadUUecKHX MaHHBIX  JUIS
PacTpOBOT0 U300PAKECHHUS.

Konnposanue 3Byka. PazpsanHocts u yacrora 3anucu. Konumdectso
KaHaJIOB 3aIKCH.

Ouenka KOJIMYECTBEHHBIX [apaMeTpoB, CBSI3aHHBIX c
MIPE/ICTABICHUEM U XPAHEHUEM 3BYKOBBIX (paiiyioB.

NupopmanuoHHbIe TEXHOJIOTHH

TexkcToBbIE JTOKYMEHTBI

TexcToBble JOKYMEHTBHI U MX CTPYKTYpPHBIE AJIEMEHTHI (CTpaHUIIa,
a03aIl, CTpoKa, CJI0BO, CHMBOJI).

TekCTOBBIN MPOLIECCOP — MHCTPYMEHT CO3[aHus, PEJaKTUPOBAHUS U
dbopmarupoBanus TekcToB. IIpaBuia Habopa Tekcra. PemakTupoBanme
tekcta. CoictBa cumBoiioB. lpudt. Tunel mpudroB (pydrneHsie, c
3acedykamMu, MOHOIIMpUHHBIE). [lomykupHOE W KypCHBHOE HauepTaHUE.
CpoiictBa  a03areB: TpaHMIlbl, a03alHBI  OTCTyH, HWHTEpBal,
BbIpaBHHBaHME. [lapameTpsl cTpanuiiel. CtuneBoe popmarupoBaHue.

CrpyktrypupoBaHre MHPOpPMAIIUU C MOMOIIBIO CIIMCKOB W TaOJIHII.
MHuoroypoBHeBbie criucky. [[ob6aBienne Tabaui] B TEKCTOBBIE IOKYMEHTHI.

BceraBka wu3o0pakeHuid B TEKCTOBBIE JOKYMEHTHL. (OOTekaHue
M300paKeHU TeKCTOM. BKiIIOUEeHHE B TEKCTOBBIM JOKYMEHT JHarpam,



dbopMyn, HyMepaluu CTPaHWIl, KOJOHTUTYJIOB, CCBUIOK U JIPYTHUX
BJIEMEHTOB.

IIpoBepka mnpaBonucanusi. PaccraHoBka mnepeHOcOB. [omocoBoit
BBOJ Tekcra. Onrhdeckoe pacrno3HaBaHUE TeKcTa. KoMIbrOTEpHBIi
nepeBo. Vcronp3oBanue cepBrucoB MiHTepHETA 17151 00paOOTKH TEKCTA.

Komnbrorepuas rpaguka

3HaAKOMCTBO C TrpadUYECKUMH pPEAaKTOpaMH. PacTpoBbie PUCYHKH.
Hcnonb3oBanue rpa@uuecKkux MpUMHUTHUBOB.

Omneparnuu pegaktupoBaHusi rpadguueckux oOBEKTOB, B TOM YHCIIE
mudpoBeIX Qororpaduii: HU3MEHEHHWE pa3Mepa, O0Ope3Ka, IOBOPOT,
oTpakeHHe, pabota ¢ oOJacTsIMHU (BBIICICHUE, KOTMHMPOBAHHE, 3aJIMBKa
I[BETOM), KOPPEKIIMS IIBETA, IPKOCTU U KOHTPACTHOCTH.

Bekropnas  rpaduxka. Co3nanue  BEKTOPHBIX  PUCYHKOB
BCTPOCHHBIMH CpPEJICTBAMU TEKCTOBOIO MpOLIECCOpa WU  JAPYIUX
nporpamMm  (mpwioxeHuit). JloOaBieHHWE BEKTOPHBIX PUCYHKOB B
JIOKYMEHTHI.

MyJabTHMEAMAHBbIE NIPE3eHTALUN

[ToaroroBka mMynbTUMETUUHBIX Mpe3eHTanuil. Crnaita. JloOaBieHue
Ha cJaiJ TeKcTa U n3o0pakeHuid. Pabora ¢ HeCKOJIBKUMH ClIaii1amMu.

JloGaBrieHne Ha Clala ayJAHMOBH3yaJbHBIX JTaHHBIX. AHHMAITHUS.
['mnepccpuiky.

8 KVIACC

Teopernyeckue 0CHOBbI HHPOPMATHKHU

CucreMbl CHHCICHUSA

Hemno3uumroHHbIE W MO3UIIMOHHBIE CUCTEMBI CUUCIEHUS. AJ]aBuT.
OcHoBanue. Pa3zpépnayTtas popma 3anucu uncia. [lepeBoa B 1eCITUUHYIO
CUCTEMY YMCEIl, 3alIMCaHHBIX B IPYTUX CUCTEMAX CYUCIICHUS.

Pumckas cucrema cuuciieHus .

JIBonuHas cucrema cuucieHus. [lepeBoa HenmpIx 4ncesn B mpeaenax
ot 0 no 1024 B nBoMYHYIO CUCTEMY CUMCIIEHUSA. BocbMepuuHas cucrema
cuucienus. llepesosn uucen U3 BOCBMEPUYHON CUCTEMBI B JIBOMUYHYIO U
JEeCSITUUHYI0 cucteMbl M oOpaTtHo. IllectHanuatepuynas cucrema
cuucienusa. llepeBoxy wyucen W3 IMIECTHAALUATEPUYHOM CHUCTEMBI B
JABOWYHYIO, BOCBMEPHUHYIO U IECATUUHYIO CUCTEMBI U OOPATHO.

ApudmeTndeckne onepanuy B IBONYHON CUCTEME CUUCIICHUSI.

JIeMEHThI MaTeMAaTH4YeCKOM JIOTUKH



Jlornyeckue BrICKa3biBaHus. JIornueckre 3HaYEHNs BbICKA3bIBAHUM.
DJIEMEHTapHbIE M COCTaBHBbIE BBICKa3bIBaHUs. Jlormueckue omnepanuu:
«» (KOHBIOHKIIMSA, JIOTUYECKOE YMHOXKEHHUE), «Uiu» (AU3BIOHKIHS,
JIOTUYECKOE CIIOXKEHUE), «He» (Jlormueckoe oTpuianue). [lpuopurer
JOoruyeckux  omnepamuid. OnpenesieHue  HUCTUHHOCTH  COCTABHOTO
BBICKA3bIBAHUS, €CIIA U3BECTHBI 3HAYCHUSI UCTUHHOCTH BXOJAIINX B HETO
AJIEMEHTApHBIX BBbICKa3blBaHWW. Jlormueckue BbolpaxkeHus. I[IpaBuna
3aMucH JIOTUYECKUX BbIpakeHuil. [locTpoeHue TabiUll HWCTUHHOCTH
JIOTUYECKUX BBIPAKCHUMU.

Jlornyeckue 3JIEMEHTHL. 3HAKOMCTBO C JIOTHYECKHMMHU OCHOBAMU
KOMITBIOTEPA.

AJITOPUTMBI U IPOTPAMMHMPOBAHHE

HcnonHnTe M U AJroOpuTMbI. AJITOPUTMUYECKHE KOHCTPYKIHMHA

[Tonarue anroputMa. McnomHWTENW anropuTMOB. AJNTOPUTM Kak
IJIaH YIIPABJICHHS UCTIOTHUTEIEM.

CaoiictBa anroputma. CrocoObl 3amucu anropuTMa (CIOBECHBIH, B
BUJIEe OJIOK-CXEMBI, pOrpaMMma).

ANTOpUTMUYECKHE KOHCTPYKIMU. KOHCTPYKUHSI «CIEAOBaHUEY.
JIuneitnpiii  anroput™. OrpaHUYEHHOCTh JIMHEHWHBIX  AJTOPUTMOB:
HEBO3MOXXHOCTh MPEAYCMOTPETh 3aBUCHUMOCTh MOCJIEA0BATEIIBHOCTH
BBIMNOJIHSIEMBIX JEUCTBUM OT UCXOJHBIX TAHHBIX.

KoHcTpykiusi  «BETBIEHUE»: TOJHAsS W HEMOJHAs  (OPMBI.
BrlinonHeHre W HEBBINOJIHEHUE YCIOBUS (MCTUHHOCTh M JIOKHOCTh
BbICKa3bIBaHUs). [IpocThie 1 COCTaBHBIE YCIIOBUSL.

KoHcTpykiusa «HOBTOpPEHHS»: LMUKIBI C 3aJaHHBIM  YHUCJIOM
[IOBTOPEHUH, C YCIOBUEM BBIIIOJIHEHUS, C IEPEMEHHON LIUKJIA.

Pazpabotka st ¢GOpMaTbHOTO  WCIOJHUTENS  alrOpUTMa,
MPUBOJIAIIETO K TpeOyeMOMYy pe3ysbTaTy MPU KOHKPETHBIX HUCXOIHBIX
NaHHBIX. Pa3paboTka HECIOXHBIX aJTOPUTMOB C HCIOJIb30BaHUEM
IMKJIOB M BETBJICHUH JJIsl yrpaBieHUs: (GOpMaIbHBIMUA MCIIOIHUTEISIMHU,
takumu kKak Po6ot, Uepenamka, YeptéxxHuk. BrinoiHeHNE alropuTMOB
BPYUHYI0O U Ha KOoMmIbioTepe. CUHTaKCUYECKHUE U JIOTUYECKHE OUITUOKHU.
OTtkassl.

A3bIK MpOrpaMMUPOBAHUS

S3pik  nporpammupoBanust (Python, C++, Ilackans, Java, CH#,
[konbHBIN ANTOpUTMHYECKUH SI3BIK).

CucrtemMa MNpOrpaMMUpOBaHMS: PEOAKTOP TEKCTa MPOTrpamw,
TPAHCHIATOP, OTJIATUHK.



[lepemennas: Tur, wuMs, 3HadeHue. llenple, BEIIECCTBEHHBIE W
CUMBOJIBHBIC TTIEPEMEHHEIE.

Onepatop mpucBauBaHus. ApuMETUYECKHE BBIPAKEHUS U
MOpSIIOK  UX  BbluMclieHus. Omnepand ¢ UEJIbIMH  YUCJIAMU:
[ETOYUCIICHHOE JIJIEHNE, OCTATOK OT JCTICHHUS.

Betenenns. CoctaBHBIE YCIOBUS (3alHCh JTOTHYCCKUX BBIPAKCHHM
Ha W3y4aeMOM S3BIKE MporpaMMupoBaHus). Haxoxaenue MuHUMyMa U
MaKkCUMyMa M3 JBYX, TpEX MU YETHIpEX uwucels. PereHue KBaapaTHOTO
ypaBHEHUSI, UMEIOIIETO BEIIECTBEHHBIE KOPHH.

JHmamoroBass OTJaJKa TPOTpaMM: IIOIIATOBOE  BBITIOJHEHUE,
MPOCMOTP 3HAYEHWW BEIWYWH, OTJIAJOYHBIM BBIBOJ, BBIOOP TOYKH
OCTaHOBA.

Hukn ¢ ycnoBuem. AnropuT™ EBKiInga [  HaXOXKJICHUS
HauOOJIbIIEro OOIIEro JAENUTENs JBYX HaTypalibHbIX uuces. Pazouenue
3aMMCH HATypaJlbHOTO YHCJIA B IMO3UIIMOHHON CHCTEME C OCHOBAHHUEM,
MEHBIIIUM WU paBHBIM 10, Ha OTAETBHBIE ITUQPHI.

Hukn ¢ mepeMeHHOW. ANTOPUTMBI MPOBEPKU JETUMOCTH OIHOTO
I[EJIOT0 YKCiIa Ha JIPYroe, MPOBEPKU HATYpaJIbHOTO YKCIIa Ha MTPOCTOTY.

OO0paboTka CUMBOJBHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIC)
nepemenHbie. [locmMmBosbHas o0paboTka cTpok. Ilomcuér wacToTh
MOSIBJICHUSI CHMBOJIA B CTpoKe. BcTpoeHHble (DyHKIMU st 00pabOTKH
CTpOK.

AHAJIN3 AJITOPUTMOB

OmnpeneneHre BO3MOXKHBIX PE3YJIbTATOB Pa0OTHl aJTOpPUTMA TIPH
JTAHHOM MHOXXECTBE BXOJHBIX JIAHHBIX, OMPEIACICHUEC BO3MOMXKHBIX
BXOJIHBIX JIAaHHBIX, IPUBOSIINX K JAHHOMY PE3yJIbTaTy.

9 KVIACC

udposass rpaMOTHOCTD

I'noGanbHass cerb WHTepHeT U cTparernu $€30MACHOr0
NOBe/IeHUs B Hell

['mo6anbhas cerb Untepuer. [P-anpeca y3noB. CereBoe XxpaHeHHE
NAHHBIX. MeTOoJbl MHANBUIYAIBHOTO M KOJUIEKTUBHOTO pa3MELICHUS
HOBOM uHpopmaru B utepuere. bonbie qanHbie (MHTEpHET-/TaHHbIE,
B YACTHOCTHU JIAHHBIC COLUATIbHBIX CETEM).

[lonssTue 060  uHOpManMOHHONW  O€30MacHOCTH.  YTPO3bI
nH(OpMAIIMOHHOM 0€30MacHOCTH TpH paboTe B TIOOATBLHON CETH U



METOJIbI IpOTUBOAEHCTBUS UM. [IpaBuna GezomacHON ayTeHTH(HUKAIUH.
3amuTa nuyHoM mHpopmanuu B MHTepHeTe. besomacHeie cTpareruu
nosenenuss B MuHtepnere.  llpemynpexieHne  BOBICYEHUS B
JIECTPYKTUBHBIE U KpUMHUHAIbHbIE (OPMBI CETEBOM aAKTUBHOCTH
(xubepOysuHT, PUIIUHT U ApyTrre HOPMBI).

PaGora B MH(OPMALHOHHOM IPOCTPAHCTBE

Bunbl  nmedarensHocT B VHTEpHeTe,  MHTEPHET-CEPBUCHI:
KOMMYHMKAI[MOHHbIE CEPBUCHI (IIOYTOBasi CIly:k0a, BHIEO-KOH(]epeHII-
CBSI3b M JAPYTHUE), CIPAaBOYHbIE CIYX Obl (KapThl, pacUCaHUs U JIPYTHUE),
MOWCKOBBIE CITYKOBbI, CITy>KObI OOHOBJICHHSI POTPAMMHOTO 00€CIICUCHHSI
u gpyrue cmaykObl. CepBHCH TOCYJapCcTBEHHBIX ycmyr. OOnadHble
XpaHwiMia JaHHbIX. CpencTBa COBMECTHOM pa3pabOTKH JOKYMEHTOB
(onnaitH-oduce). IIporpaMmmuHoe obecriedeHHMe Kak  BeO-CEpPBHC:
OHJIAaITHOBBIE TEKCTOBBIE U I'papUuecKue pelaKkTopbl, CPelbl pa3padoTKU
porpamm.

Teopernueckne 0CHOBbI HHPOPMATHKHU

MopeanpoBaHue KaK MeTO IO3HAHMUS

Mopenb. 3agauu, pemaeMble € MOMOLIBIO  MOJEIUPOBAHMS.
Knaccudpukauuu MOJECIIEH. MarepuanbHbie (HatypHbIe) "
uH(popmManmoHHble Mozenu. HenpepblBHbIE M JIUCKPETHBIE MOJEIH.
Nmurtanmonnsie Monenu. Mrposeie moaenu. OlieHKa aJeKBATHOCTH
MOJIETTN MOJEIINPYEMOMY OOBEKTY U LIEISIM MOJEIUPOBAHMSL.

TaGnuunbie mogenu. Tabnuua kak NpeaCcTaBI€HNE OTHOIICHHUS.

basel nmanHpiXx. OTOOp B Tabiuie CTPOK, YIOBIECTBOPSIOIINX
3aJIaHHOMY YCJIOBHIO.

I'pa¢p. Bepmmna, pebpo, mnyts. OpHEHTUPOBAHHBIE U
HeopueHTHpOBaHHbIe Tpadsl. [InuHa (Bec) pebpa. BecoBas marpuia
rpada. JnvHa mytn Mexay BepmuHamu Tpacda. [lowck omrumanmbHOTO
nytd B rpade. HauanpHas BepmmHa (MCTOYHMK) U KOHEYHAas BEpIIMHA
(cTox) B opueHTHpoBaHHOM Tpade. BrolunciieHue kKonaumuecTBa myTeil B
HAIPaBJIEHHOM allUKINYECKOM rpade.

Hepeso. Kopens, Bepmmna (y3en), JUCT, peOdpo (myra) nepesna.
Bricota pnepeBa. llogmepeBo. Ilpumepbl ucnosib30BaHUs JIEPEBHEB.
[lepebop BapuaHTOB C MOMOIIBIO AEPEBa.

[lonsATHE MaTEeMaTUYECKOM MOJEIW. 3ajadd, pellaeMble C
NOMOUIIbI0 ~ MaTEMaTHYECKOro  (KOMIBIOTEPHOIO)  MOJEIMPOBAHMUS.
OTnrune MaTeMaTU4eCKOM MOJENIM OT HAaTypHOM MOAECIH U OT
CJIOBECHOTO (JIUTEpaTypHOI0) ONMUCAHUSI 0OBEKTA.



OTanbkl KOMIBIOTEPHOTO MOJICIMPOBAaHMS: TIOCTAaHOBKA 3ajayH,
MOCTPOCHUE MAaTeMaTHYECKOW MOJIEeNIM, MpOorpaMMHas peanu3anus,
TECTUPOBAHUE, TPOBEIAECHNE KOMITBIOTEPHOTO SKCIEPUMEHTA, aHAJIU3 €T
pEe3yJAbTaTOB, YTOUHEHUE MOJEIH.

AJITOPUTMBI H IPOrPAMMMPOBAaHHE

Pa3pa0dorka aJiropuTMOB U IPOIrPamMm

Pa3buenue 3amaun Ha moxzanaud. COCTaBJIEHHE aJITOPUTMOB U
MPOTPaMM C KCHOJb30BAHUEM BETBIICHHM, IMKJIOB M BCIIOMOIaTEIbHBIX
QITOPUTMOB JUIsl yIpaBjieHUs ucHojdHuTenaeM PoOoT wunu apyrumu
WCTIOJTHUTENSAMU, TAKUMHU Kak Yepenamika, UepTEXHUK U IPYyTUMU.

Tabnuunbie BeauuyuHbl (MaccuBbl). OJHOMEPHBIE MACCHBBI.
CocraBieHue 1 OTIaJKa MPOrpaMM, PEaTU3yIOIIUX TUIIOBBIE aJTOPUTMBbI
00pabOTKM OJHOMEPHBIX YHCIOBBIX MACCHMBOB, Ha OJHOM U3 S3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IIkoibHBIH
AnropuTMuyeckuid  S3bIK):  3allOJMHEHWE  YHUCIOBOIO  MaccuBa
CIIy4YalHBIMM YHUCJIAMU, B COOTBETCTBUM C (HOPMYJIONH WM MyTEM BBOJA
Yyucesl, HaXOXKJIECHHE CYMMbI 3JIEMEHTOB MAacCHBa, JIMHEHMHBIA TOUCK
3aJIaHHOTO 3HAYEHHUsI B MAacCHBE, TMOJICYET DIIEMEHTOB MAacCHUBa,
YAOBJIETBOPSIONINX 33IaHHOMY YCJIOBHUIO, HAXOXIECHWE MHHUMAJIbHOIO
(MakcUManbHOrO) 351IeMeHTa MaccuBa. COpTUPOBKA MacCHBa.

OOpaboTka TOTOKA IAHHBIX: BBIYHCICHHE KOJUYECTBA, CYMMHEI,
cpenHero  apu(MeTHYecKoro, MHHHMAJIBHOTO H  MaKCUMaJIbHOTO
3HAQYEHUsI  DBJEMEHTOB  IOCIEIOBATEIBHOCTH,  YIOBJIETBOPSIOIINX
3aIaHHOMY YCJIOBUIO.

YupasJjienue

VYmpasnenue. Curnan. O6parnasi cBs3b. [logyueHue cUrHajIoB OT
M(POBBIX NaTYUKOB (KacaHUs, PACCTOSIHUS, CBETa, 3ByKa M JPYTOro).
[IpumMepsl WCTIONB30BaHUS TPHWHIMIA OOPAaTHOW CBS3M B CHCTEMax
YIpaBJIEHUS] TEXHUYECKUMHU YCTPOMCTBAMU C TTOMOIIIBIO JaTYMKOB, B TOM
YHClie B pOOOTOTEXHHUKE.

[Ipumepsl pOOOTHU3UPOBAHHBIX CHUCTEM (CHUCTEMa yIPABIICHUS
IBIKEHUEM B TPAHCHOPTHOM CHUCTEME, CBApOYHAsl JMHHUS AaBTO3aBOJA,
aBTOMATH3UPOBAHHOE YMPABJICHUE OTOIJICHUEM J0Ma, AaBTOHOMHAas
CHUCTEMa YIIPaBJICHUS TPAHCIIOPTHBIM CPEJICTBOM U IPYTHE CUCTEMBI).

NudopmanuoHHbIe TEXHOJIOTUU

JJIeKTPOHHBIE TAOJIHUIIBI

[lonsitue 00 >MEKTPOHHBIX TabnuIax. TUIBI JaHHBIX B sYEKax
ANIEKTPOHHON TaOymipl. PenaktupoBanue u (opmaTUpOBaHHE TaOIHII.



Bcerpoennsie GyHKIMM 71 TTOMCKA MAaKCHMMyMa, MUHHMyMa, CYMMBI U
cpennero apudmerndeckoro. CopTHpOBKA JaHHBIX B BBIICICHHOM
nuanasone. [loctpoenue quarpamMm (ructorpamma, Kpyropasi imarpamma,
TOYEUYHas quarpaMma). Beroop Tumna auarpaMmel.
[Ipeo6pazoBanue ¢dopmyn npu KomnupoBaHUU. (OTHOCHUTENbHAS,
a0COJIOTHAS U CMEIIIaHHAs aJpeCarysl.
VY CcI0BHBIC BBIYHMCICHUS B AJIEKTPOHHBIX TaOimiax. CyMMUPOBaHHE
U TMOACYET 3HAYCHHM, OTBEUAIOIIMX 3aJaHHOMY yclioBuio. OOpaboTka
00JpIIMX HAOOPOB JTaHHBIX. YHCIEHHOE MOJICIIUPOBAHUE B AJICKTPOHHBIX
Ta0IuIax.
NudopmanuoHHbIe TEXHOJOTHH B COBPEMEHHOM 00IIECTBE
Ponp uHbOpMaIIMOHHBIX TEXHOJIOTUN B PA3BUTUH YKOHOMHUKHU MHUPA,
CTpanbl, peruoHa. OTKpBIThIE 00pa30BaTEIbHBIE PECYPCHI.
[Ipodeccun, cBszanHble ¢ UHPOPMATUKOW U HHPOPMAIMOHHBIMU
TEXHOJIOTHSIMU: BeO-TU3aiHEp, MPOTPAMMHUCT, Pa3padOTIYNK MOOHMITEHBIX
MIPWIOKEHUH, TECTUPOBIIUK, apXUTEKTOP MPOTPaMMHOTO 00eCIIeueHNs,
CHEIUATNCT 10 aHAIN3Y JTaHHBIX, CHCTEMHBIA aIMUHUCTPATOP.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI
O UHO®OPMATHUKE HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA30BAHUA

Wzyyenne wH(GOpPMATHKM Ha yYpPOBHE OCHOBHOTO  OOIIETO
o0pa3oBaHMs HAIIPABJICHO HA JOCTHIKEHUE 00YUYAIONUMHUCS JIMIHOCTHBIX,
METaIpeAMETHBIX W MPEAMETHBIX PE3YJIbTATOB OCBOCHHS COJIEpPKAHUS
y4eOHOTO TIpeIMEeTa.

JIMUHOCTHBLIE PE3YJIBTATDBI

JIMuHOCTHBIE pPE3yJAbTaThl HWMEIOT HAMPABICHHOCTh Ha pEIICHUE
3ajlay  BOCHHUTAHUS, Pa3BUTUS M  COLMAIU3AIMH  OOYYaroluXCs
CpeICTBaMU Y4eOHOI 0 IIpeaMeTa.

B pesynpraTe u3zydeHuss MHPOPMATUKM HA YPOBHE OCHOBHOTO
obmero oOpa3zoBanusi y oOyuatomerocss OyayT cQOpMHUpPOBAHBI
CJICYIOIINE TMYHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpMOTHYECKOr0 BOCIMTAHUSA:

LIEHHOCTHOE OTHOIIEHHWE K OTEYECTBEHHOMY KYJIbTYpHOMY,
UCTOPUYECKOMY W HAay4YHOMY HACJIeIUIO, TOHUMaHWE 3HAYCHHUS
MH(POPMATUKN KaK HAyKH B JKU3HH COBPEMEHHOTO OOIIECTBA, BIIAJICHHUE
JI0OCTOBEPHOI MH(pOpPMAIIMEl O MEePEOBBIX MUPOBBIX W OTECYECTBEHHBIX
JOCTIDKEHUSIX B obOnmactu  MHPOPMATUKHM W HMH(DOPMAIMOHHBIX
TEXHOJOTHI, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX O IUGPOBOI
TpaHcPopMaIi COBPEMEHHOTO OOIIIECTBA;

2) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

OpUEHTAllUd Ha MOpaJbHbIE I[IEHHOCTH M HOPMBI B CHUTYaIlUsX
HPABCTBEHHOI'O BbIOOpA, TOTOBHOCTh OILICHUBATh CBOE IOBEJICHUE WU
MOCTYNKH, a TaKKe MOBEJCHHWE M TMOCTYNKH JIPYTHX JIOACH C MO3UIUH
HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHHSA MOCIEICTBUI
MOCTYIKOB, aKTUBHOE HEMPUSITHE aCOIIMAIbHBIX MOCTYIIKOB, B TOM YHUCJIE
B lHTepHeTe;

3) rpamaaHCKOr0 BOCIIMTAHUSA:

NpeICTaBICHUE O  COLMAJIbHBIX  HOpMax W MpaBHIIax
MEXJIMIHOCTHBIX OTHOIIICHUH B KOJUICKTHBE, B TOM YHCIIC B COITUATBHBIX
coo011ecTBax, COOMOACHNE MTPaBuil 0€30IaCHOCTH, B TOM YHCJIE HABBIKOB
0€30MacHOTO  MOBEAEHUS B  HMHTEpHET-Cpele, TOTOBHOCTh K
Pa3HOOOpa3HOW COBMECTHOM AESATEIBHOCTU MPU BHITIOJHEHUU YYEOHBIX,
MO3HABATENbHBIX 3a/lad, CO3JaHUM Y4YeOHBIX MPOEKTOB, CTPEMJICHHE K
B3aMMOTIOHMMAHHUIO M B3aMMOIIOMOIIM B TpOIECCe OTOH ydeOHOM



JEeSATENbHOCTH, TOTOBHOCTHh OILICHMBATh CBOE IOBEIECHHE M IOCTYIKHU
CBOMX TOBAPHUUIEH C MO3UIMU HPABCTBEHHBIX U MTPABOBBIX HOPM C YYETOM
OCO3HAaHMS MOCIJIEACTBUN ITOCTYIIKOB;

4) HeHHOCTe HAYYHOTI' O MIO3HAHUA:

c(OPMUPOBAHHOCTh ~ MHPOBO33PEHUYECKHX  MPEICTaBICHUA 00
uHpopManuy, HWHPOPMAIMOHHBIX TMpoleccax U HHOOPMAIMOHHBIX
TEXHOJIOTHSIX, COOTBETCTBYIOLIMX COBPEMEHHOMY YPOBHIO pa3BUTHUSA
HayKd U OOLIECTBEHHON MPAKTUKU U COCTABISIIOMIMX 0a30BYIH0 OCHOBY
JUISl IOHMMAaHHSI CYITHOCTH Hay4HOW KapTUHBI MUDA;

MHTEpEC K 00yYEHUIO U MO3HAHUIO, JTIOO03HATEIHHOCTh, TOTOBHOCTh
U CIHOCOOHOCTh K  CamMo0Opa3oBaHUIO, OCO3HAHHOMY  BBIOOpY
HAIPaBJIEHHOCTU U YPOBHs 00yUYeHMs B lalbHEHIIEM;

OBJIAJICHHE OCHOBHBIMHU HAaBBIKAMU MCCIIEI0BATEIBCKON
JESTEIbHOCTH, YCTAHOBKA HAa OCMBICICHHE OIbITAa, HAOJIOJICHUH,
MIOCTYIIKOB ¥ CTPEMJICHHE COBEPIIEHCTBOBATh IMYTU JIOCTHIKEHUS
WHJMBUTyAJIbHOTO U KOJUIEKTUBHOT'O OJIArOnoJy4us;

c(OPMUPOBAHHOCTh HH(POPMAILMOHHON KYyJIbTYypbl, B TOM YHUCIE
HABBIKOB CaMOCTOSTENbHON pa0OThI ¢ Y4EOHBIMU TEKCTaMH, CIIPABOYHOI
JUTEpaTypoi,  Pa3sHOOOpPa3HbBIMU  CpeACTBAaMH  HMH(OPMALMOHHBIX
TEXHOJIOTHI, a TAK)KE YMEHUSI CAMOCTOSATEIBHO ONPEEIATh €I CBOETO
oOyueHus1, CTaBUTh U (HOPMYIHpPOBATh AJis ce0sl HOBBIC 33/1a4u B yu€Oe u
IIO3HABATEJIbHOM JEATENBHOCTH, Pa3BUBAaTh MOTHUBBI U MHTEPECHI CBOEH
II03HABATEJILHOM JESATENBHOCTH;

5) dpopmupoBaHus KyJbTYPHI 310POBbS:

OCO3HAHHUE LIEHHOCTU U3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3JI0pPOBBIO, YCTAHOBKA Ha 370POBbIN 00pa3 »KU3HU, B TOM YHCIIE U 33 CUET
OCBOEHHUSI U COONIOIcHUA TpeOoBaHUM O€30MacHOl 3KCIUTyaTaluu
CpenCTB MHPOPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHI;

6) TPy10BOI0 BOCIIMTAHMS:

MHTEPEC K MPaKTUUECKOMY U3YyUEHHUIO Npodeccuii u Tpyaa B cepax
npo(ecCHOHANIBHOM ~ JESATENIbHOCTH, CBSA3aHHBIX € HH(POPMATUKOM,
IIPOrpaMMUPOBAHUEM 17} MH(}OPMaLlMOHHBIMU TEXHOJIOTUSMH,
OCHOBAaHHBIMH Ha JOCTHKCHHSIX Hayku HWH(POPMATUKH UM HAyYHO-
TEXHUYECKOTO IIPOrpecca;

OCO3HaHHBIM BHIOOP M MOCTPOCHHE HHAMBUIYAIBHON TPAEKTOPHUU
o0Opa30BaHMsl U KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX U OOIIECTBEHHBIX
HMHTEPECOB U MOTPEOHOCTEH;

7) 3KOJIOTHYeCKOr0 BOCIIMTAHUSA:



OCO3HAHHWE TJIO0ANTBHOTO XapakTepa HKOJIOTHYECKUX MpoOjeM W
myTed WX peIIeHus, B TOM YHCJIE€ C YYETOM BO3MOKHOCTEH
MHDOPMAITMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTUA;

8) amanTramum oOy4yamomierocss K H3MEHSIOIIMMCH YCJIOBHAM
COLMAJIbHON U PUPOJAHOM Cpebl:

OCBOCHHE OOYYArONIMMUCS  COIMAJBLHOTO  OIBITa, OCHOBHBIX
COIIMATILHBIX  pOJICH, COOTBETCTBYIOIIMUX BEAylIeH JeATEeNbHOCTU
BO3pacTta, HOPM U TpaBWiI OOIIECTBEHHOTO TOBeACHUS, (popm
COIIMAJIbHOM J>KU3HU B Tpynmax Hu cooOIiecTBaXx, B TOM 4YHUCIE
CYIIECTBYIOIIUX B BUPTYaJIbHOM MPOCTPAHCTBE.
METAIIPEAMETHBIE PE3YJIBTATDI

MeranpenMeTHple  pe3ysbTaTbl — OCBOCHUSA  IPOrpaMMBl 110
WH(POPMATUKE OTPAXKAIOT OBJAJCHWE YHUBEPCAIbHBIMU Y4EOHBIMH
NEUCTBUAMHU — ITO3HABATEIIbHBIMH, KOMMYHUKATHUBHBIMU,
PEryJIATUBHBIMU.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE eiicTBUSA

ba3oBble JJoruyeckue JeiicTBUA:

YMEHHUE OIPENICIIATh MOHSATHS, C03/7aBaTh 00001IeH S,
yCTaHABIMBATh  aHAJIOTUM,  KJIACCU(PUIIMPOBATH,  CAMOCTOSITEIHHO
BBEIOMPATh OCHOBAHMS W KPUTEPUU IS KiIacCU(PUKAIMK, YCTAHABIHBATh
MPUYUHHO-CJIEACTBEHHBIE CBA3U, CTPOUTH JIOTUYECKHUE PACCYXICHHUS,
neaaTh YMO3aKIIOUeHUs! (MHAYKTUBHBIC, ICTYKTUBHBIC U 110 aHAJIOTHUH) U
BBIBOJIBI;

YyMEHHE CO0371aBaTh, MPUMEHATh M TPEOOpPa3OBBIBATh 3HAKH U
CUMBOJIBI, MOJICTTM U CXEMBI ISl PEIICHHs YIeOHBIX M MTO3HABATCIIBHBIX
3ajad;

CaMOCTOSITEJIbHO BBIOMpaTh CHOCOO peIieHus y4eOHOM 3ajauu
(cpaBHHUBaTh HECKOJIBKO BapHaHTOB pEIICHMS, BHIOMpaTh HauboJee
MOAXOAIINUN ¢ Y4ETOM CaMOCTOSITEILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBare/bCKHe JAeliCTBUA:

dbopMyIHpoBaTh  BOMPOCHL, (UKCHUPYIOIIHE  pPa3pblB  MEKIY
peaTbHBIM M KeJaTeIbHBIM COCTOSHHEM CHUTYallMM, OOBEKTa, W
CaMOCTOSTENIbHO YCTaHABJIMBATh HCKOMOE U IaHHOE;

OIICHWBATh Ha MPUMEHHMOCTb W JOCTOBEPHOCTh HH(OPMAIIHIO,
MOJYYEHHYIO B XOJ€ UCCIICIOBAHUS;



MPOTHO3MPOBATh BO3MOXKHOE JaNbHEWINEE pPa3BUTHE IMPOIIECCOB,
COOBITUN M WX TOCTEACTBHS B aHAJIOTMYHBIX MU CXOJHBIX CUTYaIHsX, a
TaK)K€ BBIJABUTATh MPEANONIOKEHHUS 00 X PAa3BUTUU B HOBBIX YCIOBHUSX U
KOHTEKCTaXx.

Pabora ¢ unpopmaunmeii:

BBISBJIATH JeuuuT WHPOPMALMU, JAaHHBIX, HEOOXOIAMMBIX JIJIst
pelIeHUs MOCTAaBICHHOM 33a/1a4H;

IOPUMEHSTh pa3IUYHbIE METObl, MHCTPYMEHTBI U 3alpoChl IpHU
noucke U oTOOpe MHPOPMALUMU WM JAaHHBIX U3 UCTOYHHKOB C y4ETOM
MpeI0KEHHON yueOHON 3a1auM 1 3aJaHHBIX KPUTEPHUEB;

BBIOMpATH, aHAIM3UPOBATh, CUCTEMATU3UPOBATh u
UHTEPIPETUPOBATh  MHGOPMAIMIO  pPa3IMYHBIX BUJIOB ©W  (opm
IIPEACTABIICHMUS;

CaMOCTOATENILHO BBIOMPATh ONTUMAIBHYIO (DOpMY TIpeICcTaBIICHUS
uHpOpMaMM W WUIOCTPUPOBATH pEIIAEMbIE 3aJladyd  HECIOKHBIMU
CXeMaMHu, ThuarpaMmmMaMu, HHOU rpauKoil ¥ MX KOMOWHAIIHSIMU;

OLICHMBATh  HAAEKHOCT,  MHPOpPMAIMM  T[O  KPUTEPUSM,
MPEIOKEHHBIM YUUTENIEM UJIU CPOPMYITHPOBAHHBIM CaMOCTOSTENBHO;

3¢ (PEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATH HH(OPMAIIHUIO.

KoMmyHMKkaTHBHBIE YHHBeEpPCAJbHbIE YueOHbIe 1eiiCTBUSA

OO0mmenue:

COTIOCTaBIIATh CBOM CYXXJICHHS C CYKICHHSIMHU IPYTHUX Y4aCTHHUKOB
auanora, OOHapyXKUBATh Pa3IudIUe M CXOJACTBO MTO3UIINA;

nyOJIMYHO TPEJCTABIATh PE3YNbTAThl  BBIOJIHEHHOTO  OIbITa
(aKCTIepUMEHTA, UCCIICIOBAHUS, TPOCKTA);

CaMOCTOSATEIILHO BBHIOMPATh (hOpMaT BBICTYIUICHHS C YIETOM 3a7ad
MPE3CHTAllMA ¥ OCOOCHHOCTEHW ayJUTOPHH W B COOTBETCTBHHM C HHUM
COCTaBJISITh YCTHBIE M THUCHBMEHHBIE TEKCTHl C HCIOJIb30BAaHUEM
WJUTIOCTPATUBHBIX MaTEPUAIIOB.

CoBMecTHasI 1eITEJIBHOCTD (COTPYIHUYECTBO):

MOHUMATh W  WCIOJB30BaTh NPEHMYIIECTBA KOMAHAHOW W
WHIUBUTyAIbHOW pa0OTHI MPU PEIICHUH KOHKPETHON MPOOJIEMBI, B TOM
YUCIIe MPU CO3JaHUU MH(POPMAIIMOHHOTO MTPOJIYKTA;

MPUHUMATH 11eJThb COBMECTHON MH(OPMAIMOHHON NIEATETLHOCTH IO
coopy, oOpabotke, mepenadye, ¢opManuzanuu  UHOOPMAIIUH,
KOJUIGKTUBHO CTPOUTH JIEUCTBHSI TIO €€ JOCTIKCHHIO: PACTIPEICsATh POJIH,
JOTOBAPUBATHCS, 00CYKIAaTh MPOIECC M PE3YyIbTAT COBMECTHOM paOOTHI;



BBINIOJHATh CBOK 4acThb paboThl ¢  uHPOpMALMEd WU
MH()OPMATMOHHBIM MTPOJYKTOM, TOCTUTasi KAYUECTBEHHOTO PEe3ysbTaTa Mo
CBOEMY HAIpPAaBJICHUI0O U KOOPJAUHHUPYS CBOM JEUCTBUS C APYTUMHU
YJIeHaMU KOMaH/Ibl;

OILICHMBATh KAa4e€CTBO CBOErO BKJIaJa B OOMIMI MH(POPMAIIMOHHBIN
NPOIYKT MO  KPUTEPHUSM, CaAMOCTOSTEIBHO  CPOPMYIHPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUS;

CpPaBHMBATh pE3yJIbTAaThl C HMCXOJHOM 3amayeil M BKJIaA KaKIOro
YjieHa KOMaHAbl B JOCTH)KEHHME pE3yJIbTaTOB, pas3leisaTh cdepy
OTBETCTBEHHOCTH M MPOSIBISTH TOTOBHOCTh K IPEIOCTABICHUIO OTYETA
Iepe TpyIIon.

PeryasiTuBHbIe YHHBepCcaJbHbIE YueOHbIE NeiCTBUSA

Camoopranusanmus:

BBISBIIATH B KU3HCHHBIX M YYEOHBIX CHTYyaIlUsAX MPOOJICMBI,
TpeOyrolye penieHus;

OPUEHTHUPOBATLCSA B PA3NIMUHBIX MOJXO0JaX K MPUHATHIO PEIICHUM
(MHAMBUAYATHLHOE MPUHATHE PEIICHUHN, MPUHATHE PEIICHUH B TPYTIIIE);

CaMOCTOSATEIILHO COCTaBJISATh AJITOPUTM PEIICHUS 3a7aud (WM ero
4acTh), BBIOMpaATh Croco0 pelieHuss y4eOHOM 3ajauu C  y4E€ToM
UMEIOIIHNXCSA pecypcoB u COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBAThH MpeJIaracMble BapHaHThI PEIICHHM;

COCTAaBJISITh IUIAH JACHCTBUN (IUIaH peayn3alud HaMEYeHHOTO
aNTOpPUTMA PEIICHUS), KOPPEKTHPOBATH MPEIIOKCHHBIA aJTOPUTM C
y4€TOM TOJIYYCHHS] HOBBIX 3HAHUN 00 U3ydyaeMoM OOBEKTE;

7ienaTh BHIOOP B YCJIOBUSIX MPOTHBOPEUUBON MH(OpMAIUU U OpaTh
OTBETCTBEHHOCTh 3a PEIICHHE.

CaMoOKOHTPOJIb (pediexcusn):

BJIAJIETh CIIOCOOAMU CAaMOKOHTPOJIS,, CAMOMOTHUBALIUU U PEIICKCUU;

JlaBaTh OIICHKY CUTYallUH U MpeJiaraTh TUlaH €€ U3MEHEHUS;

YUUTHIBATh KOHTEKCT W MPEABUICTH TPYIHOCTH, KOTOPBIE MOTYT
BO3HHKHYTh TPHU PEIICHUN Y4eOHOW 3aJaud, aganTHPOBATh PEIICHUE K
MEHSFOIIIMCST 00CTOSTEIHCTBAM;

OOBSCHATh MPUYUHBI JTOCTHXKEHUS (HEAOCTHMIXKEHHUsS) PE3YJIbTATOB
UH)OPMAITMOHHOM JESATENBHOCTH, JaBaTh OILEHKY NPUOOPETEHHOMY
OTBITY, YMETh HaXOJIUTh MMO3UTUBHOE B MPOU3OIICANICH CUTYAIINH;



BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTb HA OCHOBE HOBBIX
00CTOSATEHCTB, M3MCHHBIIMXCS CHUTYallUid, yCTAaHOBJICHHBIX OIIHUOOK,
BO3HUKIIKNX TPYIHOCTEW;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEIH U YCIOBHUSIM.

IMOUMOHAIbHBIN HHTEJJIEKT:

CTaBUTh ce€0s Ha MECTO JPYroro 4ejoBeKa, MOHMMAaTh MOTHUBBI U
HaMEpEHUs APYroro.

IIpunsaTHe ceds U APyrux:

OCO3HaBaTh HEBO3MOXXHOCTh KOHTPOJIMPOBATH BCE BOKPYT JAXE B
YCIIOBHSIX OTKPBITOTO JOCTYIIA K JTIOOBIM 00BEMaM HH(MOpMAITHH.

HHPEAMETHBIE PE3YJIBTATDBI

K xonity oOyuenus B 7 kjaacce y oOydaromnierocst 0yayT chopMrUpOBaHbI
CJIEIYIOIIME YMECHMUS:

NOSICHATh HAa MpPUMEpPax CMbICH TOHATUH  «uHpOpManusy,
«H()OPMAIIMOHHBINA TpoIece», «0o0paboTka MH(MOPMALUNY», «XPAHEHHE
uH(popManun», «repeaada uHhopmanun;

KOJMPOBaTh U JI€KOJUPOBATh COOOILEHUS MO 3aJaHHBIM IPaBUJIaM,
JE€MOHCTPUPOBATh IOHMMAHUE OCHOBHBIX IPUHIUIIOB KOJAUPOBAHMS
MH(pOpMaLUKU pa3IUYHON TPUPOABI (TEKCTOBOM, rpadMueCcKoM, ayIno);

CpaBHMBATh [UJIMHBI COOOINEHWH, 3aMUCaHHBIX B PA3IUYHBIX
andaBuTax, OMEPUPOBATH EIWHUIAMU H3MEpPEHUs HH(OPMAIMOHHOTO
00BbEMa U CKOPOCTH Tepeaun JaHHbIX;

OLICHMBAaTh W CpPaBHMUBATHh pa3Mepbl TEKCTOBBIX, TI'paPUUECKUX,
3BYKOBBIX (DaiijioB U BUIC0(aiIOB;

NPUBOIUTH TPUMEPHl COBPEMEHHBIX YCTPOMCTB XpaHEHUA U
nepenayn  uWHGOpPMAaIUH, CpaBHHBATh UX  KOJMYECTBEHHBIC
XapaKTEepPUCTUKH;

BBIJIETISITh OCHOBHBIE 3Talbl B HUCTOPUM U TOHUMATh TEHIECHLUU
pPa3BUTHS KOMIIBIOTEPOB U IPOrPAMMHOTO 00ECTICUEHUS;

MoJlydyaTh M HCIONb30BaTh HWH(POPMALMIO O XapaKTePUCTUKAX
NIEPCOHAIIBHOTO KOMIIBIOTEPA U €r0 OCHOBHBIX 3JE€MEHTax (Ipoueccop,
ornepaTHBHas NaMsiTh, JOJTOBPEMEHHas NaMsATh, YCTPOWCTBAa BBOJA-
BBIBOJIA);

COOTHOCHUTh  XapaKTepUCTHUKHA  KOMIIbIOTEpa C  3ajJadamy,
pelaeMbIMH C €ro TOMOIIBIO;



OpPUEHTHUPOBATHCS B UEPAPXUUYECKON CTPYKTYpe (PaijIoBO CUCTEMBI
(3anmuchiBaTh MOJIHOE MM (aiina (katanora), myTh K (ailiny (karanory)
0 HMEWIIEeMycsl onucaHuio (alIoBOM CTPYKTYphl HEKOTOPOTO
MH(POPMAITMOHHOTO HOCUTE);

pabotaTth ¢ (ailyloBOM CUCTEMOM MEPCOHAIBHOTO KOMIIBIOTEpA C
WCIIONIb30BaHMEeM rpadudeckoro uHTepdeiica, a HWMEHHO: CO37aBaTh,
KOMUPOBATh, TIEpeMeIIaTh, IEPEUMEHOBBIBATh, YIAIATh U apXUBHPOBAThH
(aiinbl ¥ KaTauoru, UCIOJIb30BaTh AHTUBUPYCHYIO IPOrpaMmy;;

NpEJICTaBIATh  PE3yJbTaThl  CBOEH  JEATENIBHOCTH B BUJE
CTPYKTYpPHUPOBAaHHBIX WLTIOCTPUPOBAHHBIX JOKYMEHTOB,
MYJIbTUMEIUNHBIX MTPE3EHTALINN;

uckatb uHpopmanuto B MHTepHeTe (B TOM 4HCIe, IO KIIOUEBBIM
CJIOBaM, MO H300paXEHHUI0), KPUTUYECKH OTHOCUTHCA K HaWJeHHOU
uH(pOpMallMK, OCO3HaBas OMNACHOCTb JJI JIMYHOCTH U 0OIIecTBa
pacmpocTpaHeHUs  BPEAOHOCHOW  uwHpOpMalud, B TOM  YHCIE
AKCTPEMUCTCKOTO U TEPPOPUCTUUECKOTO XAPaAKTEPA;

MOHMMATb CTPYKTYPY aJIpECOB BEO-PECYpPCOB;

HCIIOJIb30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKALIU;

coOmonate TpeOoBaHUSI OE30MAaCHOM 3KCIUTyaTallud TEXHUYECKUX
CpeacTB HMHPOPMAIIMOHHBIX M  KOMMYHHUKAIIMOHHBIX  TEXHOJOTH,
COOJIOIAaTh CETEBOM ITUKET, 0a30BbIE HOPMBI HHPOPMAITMOHHOMN ATHKHU U
npaBa Ipu paboTe ¢ MNPUIOKEHUSIMH Ha JIOOBIX YCTPOWCTBax U B
WuTepHere, BBIOUpATh O€30MaCHBIE CTPATETUU TIOBEJICHUS B CETH;

MPUMEHSITh METOJIbI MPOQPIIAKTUKN HETATUBHOTO BIUSHUS CPEICTB
WH(POPMALIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJOTUHA Ha 370pPOBHE
M0JIb30BATENSL.

K xoniy oOyuenus B 8 kiacce y ooygaromierocst OyayT chopMUpOBaHbI
CICIYIOIINE YMECHUS:
MOACHATh Ha MPUMEpPAX Pa3IMYUs MEXKAY IO3MLIUOHHBIMUA U
HEMO3UIIMOHHBIMU CUCTEMaMU CUMCJICHUS,
3alAChIBaTh U CpaBHUBATH Lieible uncia ot 0 1o 1024 B paznuyHbIX
MO3UIIMOHHBIX CHCTEMax CUHMCieHus (C ocHoBaHusmMu 2, 8, 16),
BBITIOJIHATH apu(PMeTHUSCKUE OTepariuy HaJl HUMU,
PacCKpBIBaTh CMBICH TOHSATHUM «BBICKA3bIBAHUE», «JIOTHMYECKAas
omnepanms», «JIOTHYECKOE BHIPAKCHUEY;
3alUChIBATh ~ JIOTUUECKUE  BBIPAXKEHUS C  HCIOJb30BAaHHEM
JTU3BIOHKIIMY, KOHBIOHKIIMM W OTPHUIAHUS, OIpPEACISATh HCTUHHOCTD



JOTUYECKUX BBIPAKEHUHN, €CIM M3BECTHHI 3HAYEHUS HWCTUHHOCTH
BXO/SIIIAX B HETO IEPEMEHHBIX, CTPOUTh TAOJHIBI WUCTUHHOCTH IS
JIOTUYECKUX BBIPAKCHUI;

PacKpBhIBaTh CMBICI  TIOHSTHH  «HUCIOJIHHUTENbY, «AITOPUTMY,
«IporpaMMay», TOHMMAas pPa3HUIy MEXIy VIOTPEOJICHHEM OATUX
TEPMHUHOB B OOBIZICHHOW pedH ¥ B MHPOPMATHKE;

OTHCHIBATH AJITOPUTM PEIICHHS 3aa4d Pa3IUIHBIMHA CIIOCOOAMH, B
TOM YHUCJIE B BHJIE OJIOK-CXEMBI;

COCTaBJISITh, BBITOJHATH BPYYHYIO M Ha KOMIIBIOTEPE HECIOKHBIE
AJITOPUTMBI C HCHOJIb30BAHUEM BETBJICHUW W UHUKJIOB JJISl YIIPABJICHHUS
WCITOJTHATEIISIMH, TaKUMH Kak Pob6oT, Uepemamka, YepTéxHUK;

HCTOJIb30BaTh KOHCTAHThl W IIEPEMEHHBIE PA3JIMYHBIX THUIIOB
(4MCIIOBBIX, JIOTMYECKUX, CHMBOJIbHBIX), a TakKXe CoJepKallue HX
BBIPAKEHUS, UCIIOJIL30BATh ONEPaTOp MPUCBAMBAHUS,

HCIIOJB30BaTh MPHU pa3pabOTKE MPOrpaMM JIOTUYECKUE 3HAUCHMS,
oTiepaliy U BBIPAKEHUS C HUMU;

AHAJIU3UPOBATh  MPEHJIOKCHHBIE AJTOPUTMbI, B TOM YMCIE
ONPENETATh, KAaKUE PE3yJbTaThl BO3MOKHBI IPU 3aJaHHOM MHOYKECTBE
HMCXOJIHBIX 3HAYCHHU;

CO3/1aBaTh W OTJIAXKHUBATH IMPOrpaMMbl Ha OJIHOM U3 S3BIKOB
nporpammupoBadus (Python, C++, Ilackamp, Java, C#, IlIxombHBII
AnropurMudeckuii  SI3bIK), peanu3yroIue HECIOKHBIE alTOPUTMBI
00pabOTKM YHCIIOBBIX JAHHBIX C UCIOJb30BAHUEM ITUKIIOB U BETBJICHUMH,
B TOM YHCJIE PEATU3YIOIIME MPOBEPKY ACIUMOCTH OAHOTO ILIEJIOr0 YUCia
Ha JApPYyroe, NpOBEPKY HATYypaJbHOIO YHCIIA HAa TPOCTOTY, BBIJICICHUS
udp U3 HATypPAITHHOTO YHUCIIA.

K xoniy oOyuenus B 9 kiacce y ooydaromierocst OyayT copMHUpOBaHbI
CJIEYIOIINE YMEHUS:
pa3omBaTh 3aJa4d Ha MO/3a/1aul, COCTABIISTh, BHIMOJIHATh BPYYHYHO
1 Ha KOMIIBIOTEPE HECJIOKHBIE aJITOPUTMBI C UCTIOJIb30BAaHUEM BETBJICHU,
IUKJIOB M  BCIIOMOTAaTE€JIbHBIX  aIrOPUTMOB  JJii  yIpaBJICHUS
WCITOJTHATEIISIMH, TaKUMH Kak PoboT, Uepemamka, YepTéxHUK;
COCTaBJISITh U OTJIAXKUBATH IPOrPaMMBbl, PEATU3YIOIIUE THUIIOBBIE
QITOPUTMBI  OOpa0OTKM  YHCIOBBIX  IOCIEIOBATEILHOCTCH  WIIU
OJTHOMEPHBIX YHCJOBBIX MAaCCHUBOB (ITOMCK MaKCUMyMOB, MHHHUMYMOB,
CYMMBI WJIM KOJIMYECTBA 3JIEMEHTOB C 3aJJaHHBIMU CBOMCTBAMM) Ha OJTHOM



u3 s3bIkOB mporpammupoBaHust (Python, C++, Ilackams, Java, CH#,
[IkonbHBIIA ANTOpUTMHYECKUH S3BIK);

pacKpbpIBaTh CMBICHA IOHATHUH  «MOJENb», «MOJEIUPOBAHHEY,
ONpENENATh BUIBl MOJENEH, OLCHUBATh aJCKBATHOCTh  MOJEIH
MOJEIIUPYEMOMY OOBEKTY U LEISIM MOJECITUPOBAHUS;

UCIIONIb30BaTh rpapl M AEPEBbS [JIsI MOJIEIUPOBAHUS CHCTEM
CETEBOM M HMEPAPXUYECKOW CTPYKTYpbI, HAXOAUTH KpaT4aullud IyTh B
rpade;

BbIOMpaTh CHOCOO TMpPENCTaBICHUS JaHHBIX B COOTBETCTBHM C
MOCTaBJICHHOW 3ajayeil (TaOiuibl, CXEMbI, I'paQUK{, AUATPAMMBI) C
HCIIOJIb30BaHNEM COOTBETCTBYIOIINX MPOTPAMMHBIX CPEICTB 00pabOTKH
JAHHBIX;

UCIIOJIb30BaTh AJIEKTPOHHBIE TAONIMLbBI A7 00pabOTKM, aHalIM3a U
BU3yaJIM3allUM YHCIOBBIX [JAHHBIX, B TOM YHCJIE C BBIJICICHUEM
Aramna3oHa TabIuIbl U yIIOPSI0YMBAHUEM (COPTUPOBKOM) €TO SJIEMEHTOB;

CO3/1aBaTh W MPHUMEHATH B AJNEKTPOHHBIX TaOMMIAX (POPMYIBI IS
pacué€ToB C HCIOJIB30BAHUEM BCTPOCHHBIX apU(PMETHUECKUX (YHKIUN
(cymMMupoOBaHHE U OJACUYET 3HAYCHU, OTBEUAIOIINX 33JAHHOMY YCIIOBUIO,
cpenHee apu(pMETHUECKOe, MOMCK MaKCHUMaJIbHOTO M MHUHHUMAJIbHOTO
3HAYCHHUS ), AOCOJFOTHON, OTHOCUTEIHLHOM, CMEIIAHHOH a/Ipecalliuu;

UCIIOJIB30BaTh  AJIGKTPOHHBIE  TAOJMLBI  JJII  YUCIEHHOIO
MOJIETTUPOBAHUS B IIPOCTHIX 3a/1a4aX U3 pa3HbIX IPEIMETHBIX O0nacTel;

UCIIOJIb30BaTh COBPEMEHHBIE HHTEPHET-CEPBUCHI (B TOM YHCIE
KOMMYHUKAI[MOHHBIE CEPBUCHI, 00JIAYHbIE XPAHWINILIA JAaHHBIX, OHJIANH-
MpOrpamMMBbI (TEKCTOBBIE U TpadUuecKue peaKTOPhl, CPEIbl pa3paboTKH))
B yu€OHOM U MOBCETHEBHOM JESATEIBHOCTH;

OPUBOJUTH  NPUMEPHI  HCIOJIB30BAHMSI  I'€OMH()OPMALIMOHHBIX
CEpPBUCOB, CEpPBHCOB T'OCYJAapCTBEHHBIX YCIyr, 00pa30BaTEJIbHBIX
cepBucoB MHaTepHETa B y4eOHOW 1 TTOBCEIHEBHOM NESTEIHHOCTH;

WCIIOJIB30BaTh Pa3jiu4HbIC CPEACTBA 3AIIUTHl OT BPEIOHOCHOTO
IPOrpaMMHOT0 00€CTIeUeHUs], 3alUIIaTh MEPCOHATBHYI0 HWH(OPMALINIO
OT HECAaHKLMOHUPOBAHHOTO JIOCTYyIAa M €ro MOCIEACTBUM (pa3rialieHus,
MOJIMEHBI, YTPAThl JAHHBIX) C YYETOM OCHOBHBIX TEXHOJOTMYECKHUX U
COLMAJIbHO-TICUXOJIOTHYECKUX aCIIEKTOB HCIOJb30BaHUs ceTh MHTepHeT
(cereBass aHOHMMHOCTb, ITU(PPOBOM Cjel, ayTEHTUYHOCTh CyOBEKTOB U
PECYPCOB, OIIACHOCTh BPEIOHOCHOTO KOJ1a);



pacmo3HaBaTh IOMBITKM W TMPEAYNpPEKIaTh BOBJICUEHHUE ceOS U
OKPYXXAIOIUX B JIECTPYKTUBHBIE W KPUMHHAIBbHBIE (OPMBI CETCBOM
aKTUBHOCTHU (B TOM Uuciie KUOEepOyUIUHT, (DUIITUHT).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoaunuyecTBo 4acoB

No 11/ HaumeHoBaHue pa3ieioB U TeM KouTpoas IpakTuyec | JIEKTPOHHBIE (MMPOBLIE)
) NPOrpamMmbl Bcero HbIEe KHe o0pa3oBaTejibHbIE pecypchl
padoThI padoThI
Paznen 1. lludposasi rpaMoTHOCTH
Komneiotep — yHuBepcaibHOe
1.1 5 Py P 2 https://m.edsoo.ru/UPD9STCO1
yCTPOMCTBO 00PabOTKHU JaHHBIX
1.2 [Iporpammel 1 naHHbBIE https://m.edsoo.rt/RQSTHEYWU
1.3 KomnbrorepHsie cetu https://m.edsoo.ru/L19DBLLHU
Wroro no pazneny 8
Paznea 2. Teoperuueckue 0oCHOBbI HH(POPMATUKH
WNudopmanvs u nHPOpMAIIOHHBIE
2.1 $opwa Gopwan 2 https://m.edsoo.ru/31DOPK49P
MPOLIECCHI
2.2 [IpencraBnenue nHbOpMAITIH 9 https://m.edsoo.ru/WBF0S9ZCV
Hroro no pazneny 11
Paznen 3. UndopmManmoHHble TEXHOJIOTUH
3.1 TexcToBbIE JOKYMEHTHI 6 1 https://m.edsoo.ru/CNE4CTH6A
3.2 KommproTepHas rpaduka https://m.edsoo.ru/MAG6LO1I3C
3.3 MynbTUMEANITHBIE TPE3EHTALIMT 1 https://m.edso00.ru/JYYYYSHKY
Uroro no pazneny 13



https://m.edsoo.ru/UPD9STCO1
https://m.edsoo.ru/RQ81HEYWU
https://m.edsoo.ru/L19DBLLHU
https://m.edsoo.ru/31D0PK49P
https://m.edsoo.ru/WBF0S9ZCV
https://m.edsoo.ru/CNE4CTH6A
https://m.edsoo.ru/MA6L01I3C
https://m.edsoo.ru/JYYYY5HKY

PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




8 KVIACC

KoaunuyecTBo 4acoB

No 11/ HaumeHnoBaHue pa3iesioB U TeEM KouTpoas IlpakTHyec duaekTpoHHbIe (LU(POBHIE)
) NMpPorpamMMbI Bcero HBIE KHe o0pa3oBaTejibHbIE pecypcChl
padoThI padoThbI
Pa3nea 1. Teoperuueckue oCHOBbI HH(POPMATUKH
1.1 CHCTEMBI CUUCIIEHUS 1 https://m.edsoo.rt/SMER3WA20
1.2 DJIeMEHTHI MATEMATUYECKON JIOTUKHU 1 https://m.edsoo.ru/DMP7TAX30
Hroro no pazneny 12
Pa3nen 2. AnroputMbl 1 IPOrpaMMHUPOBaHNE
HcnonHuTeNM U aaropuTMBI.
2.1 10 1 https://m.eds00.ru/G5RZO70AW
AJTOpUTMUYECKUE KOHCTPYKIIUH
2.2 SI3BIK TpOTpaMMUPOBAHUS https://m.edsoo.ru/A7SYRVRJO
2.3 AHaJlu3 aIrOpUTMOB https://m.edsoo.ru/POKGBHGO00
Hroro no pazneny 21
PezepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB 110 34 3 0

[TPOT'PAMME



https://m.edsoo.ru/8MER3WA2O
https://m.edsoo.ru/DMP7TAX3O
https://m.edsoo.ru/G5RZO7OAW
https://m.edsoo.ru/A7SYRVRJ0
https://m.edsoo.ru/P0KGBHG00

9 KJIACC

Ne i/

HaumMeHoBaHuUe pa3/ieioB U TeEM
MPOrpaMMbl

KoaunuecTBo 4acoB

Bcero

KonTpoan
HbIe
padoThI

IIpakTHyec
KHe
padoThbI

JyieKTpoHHbIE (LM pPOBbLIE)
o0pa3oBaTe/ibHbIE Pecypchl

Paznen 1. lludposasi rpaMoTHOCTH

1.1

['moGanbHast cetb IHTEpHET 1
CTpaTeruu 0€30MacHOro MOBEACHUS B
HEU

https://m.edsoo.ru/M27Y8144E

1.2

Pabota B nnopmanimoHHOM
POCTPAHCTBE

https://m.edsoo.ru/NGZ0UIOE9

Hroro no pazneny

Pa3znen 2. Teopernueckue 0CHOBBI MH(POPMATHKH

MopenupoBaHue Kak METOA

2.1 8 1 https://m.edsoo.ru/DGM34BVUL
MO3HAHUS
Wroro no pazneny 8
Paznen 3. AnroputMbl 1 NIpOrpaMMHUpPOBaAHUE
3.1 Pa3paboTka anropuTMOB U IporpaMmm 1 https://m.edsoo.ru/MD5SWV172T
3.2 VYnpasnenue https://m.edsoo.ru/GKKEIRZFU
Uroro no pazneny 8
Paznen 4. UndopmManmoHHble TEXHOJIOTUH
4.1 DIIEKTPOHHBIC TAOTUIIBI 10 https://m.edsoo.ru/HT451019V



https://m.edsoo.ru/M27Y8144E
https://m.edsoo.ru/NGZ0UI0E9
https://m.edsoo.ru/DGM34BVUL
https://m.edsoo.ru/MD5WV172T
https://m.edsoo.ru/GKKEIRZFU
https://m.edsoo.ru/HT45IO19V

49 WNHpopmaninoHHbIe TEXHOJIOTUH B

COBPEMEHHOM OOIIIECTBE

https://m.edsoo.ru/6 WEQ7HYED

Hroro no pazneny

11

PesepBHoe Bpemst

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



https://m.edsoo.ru/6WEQ7HYED




HOYPOYHOE IIVTIAHUPOBAHHUE

7 KIIACC
KounyecTBo 4acos
JlaTa
Ne KonTpo IpakTu DJIeKTPOHHbIE HU(PPOBLIE
Tema ypoka U3y4
n/n Bcero JIbHBbIE yeckKHe e o0pa3oBaTe/IbHbIE PeCypChl
HUS
padoThbI padoThbI
Kommnsrorep — yHuBepcanbHOe
BBIYMCIIUTEIILHOE YCTPOMCTBO,
1 paboraroriee 1Mo mporpamme. 1 https://m.edsoo.ru/6SEEBHIFV
TexHuka 6€30MacCHOCTH U MPaBUIIa
paboThl Ha KOMIIBIOTEPE
Hcro coBpeme e TeHae
2 TOPHL 11 COBPEMEHHBIC TEHACHIIH 1 https://m.edsoo.rw/7LAXEGTAP
Pa3BUTHSI KOMITBIOTEPOB
[Iporpammuoe obecnieueHme
3 koMnbroTepa. [IpaBoBas oxpana 1 https://m.edsoo.ru/SIMOLO141
porpamm U JaHHBIX
®aiinbl 1 nanku. OCHOBHBIE
4 . 1 https://m.edsoo.ru/RSBIYWLHT
orepaiuu ¢ (aiinmamu U narnkamu
ApxuBauus JaHHBIX.
5 Hcnonw3oBanue nporpamMmm- 1 https://m.edsoo.ru/ZBVAPNOJ3
apXHUBaTOPOB
KoMnwroTepHbie BUPYCHI U
6 P Py 1 https://m.edsoo.ru/XXZEEQBH9
AHTUBHUPYCHBIE POTPAMMBI
Komnerorepnsie cetu. [Tonck
7 p 1 https://m.edsoo.ru/TI80IC62S

uHpopmanuu B ceti MHTEpHET



https://m.edsoo.ru/6SEEBH9FV
https://m.edsoo.ru/7LAXEGTAP
https://m.edsoo.ru/5IMOL014I
https://m.edsoo.ru/R5BIYWLHT
https://m.edsoo.ru/ZBVAPNOJ3
https://m.edsoo.ru/XXZEEQBH9
https://m.edsoo.ru/TI80IC62S

CepBuChl HHTEPHET-KOMMYHHUKAIUI.
CereBoii 3Tuker. Ctpareruu

Fpa(bI/I‘leCKI/IX JaHHBIX 1A

8 https://m.edsoo.ru/3FOQX2Q7Z4
0e30macHOTo TOBECHUS B
HNuTepuere

9 Nudopmanus u naHHbIe https://m.edso00.ru/QLLTKFAS80

10 NHdopManimoHHbIe MPOIECCHI https://m.edsoo.ru/R4GZWVISY
PazHooOpa3ue sS361K0OB U an()aBUTOB.

11 P ¢ https://m.edsoo.ru/46DOCIMQ1
EcrectBenHbIe 1 pOpMATTLHBIC SI3BIKU
JIBonuHbI andaBHT.

12 [IpeoGpazoBanue moboro aapaBura https://m.edsoo.ru/DVHLTACX7
K JBOUYHOMY
[IpencraBieHue JaHHBIX B

13 KOMITBIOTEPE KaK TEKCTOB B https://m.edsoo.ru/SDXNODSOA
JBOMYHOM aJi(haBUTE
Enunuiiel usmepenus nadopManuu u

14 AT P Qopwian https://m.edsoo.rt/LOHOGLHOU
CKOPOCTH TepeIayu JaHHbIX
KonnpoBanune Te€KCTOB.

15 PaBHOMEpHBIE 1 HEPABHOMEPHBIE https://m.edsoo.rw/VWHQ997FY
KOJIbI

EKOIMPOBAHUE COOOIICHHMIA.

16 Hlexomup . HI" https://m.edsoo.ru/ WFEBO90OCC

WNHupopmannonHsiii 00bEM TEKCTA
ndpoBoe npeacTaBIcHNE

17 Hudp et https://m.edsoo.ru/C74FZTZY9
HENIPEPBIBHBIX JTAHHBIX
Konupoanue npera. Ouenka

18 nH()OPMAITMOHHOTO 00BEMA https://m.eds00.ru/09JVVNYOY



https://m.edsoo.ru/3FOQX2QZ4
https://m.edsoo.ru/QLLTKFA80
https://m.edsoo.ru/R4GZWV9SY
https://m.edsoo.ru/46DOC1MQ1
https://m.edsoo.ru/DVHLTACX7
https://m.edsoo.ru/SDXN0D5OA
https://m.edsoo.ru/LOHOGLHOU
https://m.edsoo.ru/VWHQ997FY
https://m.edsoo.ru/WFEBO9OCC
https://m.edsoo.ru/C74FZTZY9

pacTpoBOro H300paKeHUs

19 KoaupoBanue 3Byka https://m.edsoo.ru/BLQ8BUIHX
PesepBHbIil ypok «KoHTpoiabHas

20 pabora no teme "lIpencraBnenue https://m.eds00.ru/0CVNG5SHI1X
uHpopMaIuu'"»
TekcToBbIC JOKYMEHTBI, UX BBOJ H

21 peraxkTUpOBaHUE B TEKCTOBOM https://m.edsoo.rt/QR7TMWF1XM
npoieccope
dopmaTHPOBAHUE TEKCTOBBIX

22 https://m.edsoo0.ru/GO9RAK7DI9D
JIOKYMEHTOB
[Tapametpsl cTpanuiibl. CIHCKHU U

23 P P part https://m.edsoo.ru/USH2MSPYM
TaOJIULIBI
BcTaBka HETEKCTOBBIX 0OBEKTOB B

24 https://m.edsoo.ru/YSB7Z72F6
TEKCTOBBIEC JJOKYMEHTBI
HuTtennextyanbHble BO3MOKHOCTH

25 COBPEMEHHBIX CUCTEM 00pabOTKH https://m.edsoo.ru/IGEUSOUF2
TEKCTOB
O06001IeHNe U CHCTeMAaTH3AIHS

26 3HaHu o Teme « TekcToBbIe https://m.edsoo.ru/MWID202KG
JIOKYMEHTBD)
I'paduueckuii pegaktop. PactpoBsbie

27 pad ped P P https://m.eds0o0.ru/VIR4QAONI
PUCYHKH
Onepanuuu perakTUPOBAHUS

28 pattiy pedl P https://m.edsoo.ru/FOKDSQWOM
rpaguIecKux 0OBbEKTOB

29 BekropHas rpaduka https://m.edsoo.ru/RSORGYS9R



https://m.edsoo.ru/BLQ8BUIHX
https://m.edsoo.ru/0CVNG5H1X
https://m.edsoo.ru/QR7MWF1XM
https://m.edsoo.ru/G9RAK7D9D
https://m.edsoo.ru/USH2MSPYM
https://m.edsoo.ru/YSB7Z72F6
https://m.edsoo.ru/IGEU8OUF2
https://m.edsoo.ru/MWJD202KG
https://m.edsoo.ru/V9R4QA0NI
https://m.edsoo.ru/F6KD5QWOM
https://m.edsoo.ru/RS9RGY59R

30

O06o001IeHne U CUCTeMAaTH3AIS
3HaHui o teme «KommbrorepHas
rpadukay. [Ipoepounas padora /
Bcepoccuiickast mpoBepouHasi paboTa

https://m.edsoo.ru/2B7RXLXYB

31

PesepBHeIit ypok. O000mIICHNE 1
CUCTEMAaTH3AIVs 3HAHH /
Bcepoccuiickast mpoBepouHas padbota

https://m.edso0o0.ru/O3PMDI76P

32

IToaroroBka MyJIbTUMEIUUHBIX
Mpe3eHTalN I

https://m.edsoo.ru/EEKD5SOHO

33

JloGaBneHue Ha craiyg
ayJTMOBU3YaJIbHBIX JaHHBIX,
QHUMAIIMK U THIIEPCCHIIOK

https://m.edsoo.ru/EX0ZXANBG

34

O000I11IeHNE U CUCTEMATU3AIIUS
3HaHUH 10 TeMe «MyJIbTUMEIHITHbIC
IIPE3CHTALIMIDY

https://m.edsoo.ru/IGOK35DD8§

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34



https://m.edsoo.ru/2B7RXLXYB
https://m.edsoo.ru/O3PMDI76P
https://m.edsoo.ru/EEKD5SOHO
https://m.edsoo.ru/EX0ZXANBG
https://m.edsoo.ru/IGOK35DD8

8 KVIACC

KoauuyecTBo yacoB

aTa
Ne KonTpo IpakTu A DJIeKTPOHHbIE HU(PPOBBIE
Tema ypoka HU3y4
n/n Bcero JIbHbIE qyecKHne eHIst o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoThI

Heno3uimoHnubie 1 MO3UIIMOHHEIE

1 1 H 1 https://m.edsoo.ru/OH168N1ING
CUCTEMBI CUMCIICHUS

2 PasBepuyTas ¢popma 3anucu uncia 1 https://m.edsoo.ru/OIXKRYJ1S
JIBonuHas cucremMa CUUCIECHUA.

3 Apudmerndeckue onepanuu B 1 https://m.edsoo.ru/AMWEFSDEA4Z
IIBOMYHON CUCTEME CUUCIIEHUSI

4 BocbmepuuHas cucrema cuuciaeHus 1 https://m.edsoo.ru/3K4YL1TKU
IlecTHagnaTepuUHast cCUCTEMA

5 AuaTep 1 https://m.eds00.ru/F6X7LQJXY
CUHCIIEHUS
O000I11IeHNE U CUCTEMATU3ALIUS

6 3HaHUU 110 TeMe «CHCTEMBI 1 https://m.eds00.ru/232W830CB
CUHCIIECHUSY

7 Jlornueckue BbICKa3bIBaHUS 1 https://m.edsoo.ru/QGSRGFKDY
Jlornueckue onepamun «m», «AJIn,

8 pall 1 https://m.edsoo.ru/S4ARZCE5V
«HE»
OnpeneneHre ICTUHHOCTH

9 1 https://m.edsoo.rt/QKFMNWFLY
COCTaBHOI'O BBICKA3bIBAHHUS

10 Ta0nuIbl HCTHHHOCTH 1 https:/m.edsoo.ru/QAAE7XDH3

11 Jlornueckue 3JI€MEHTEI 1 https://m.edsoo.ru/6CNEKHGME



https://m.edsoo.ru/0H168N1NG
https://m.edsoo.ru/OIXKRYJ1S
https://m.edsoo.ru/AMWF8DE4Z
https://m.edsoo.ru/3K4YL1TKU
https://m.edsoo.ru/F6X7LQJXY
https://m.edsoo.ru/232W83OCB
https://m.edsoo.ru/QGSRGFKDY
https://m.edsoo.ru/S4ARZCE5V
https://m.edsoo.ru/QKFMNWFLY
https://m.edsoo.ru/QAAE7XDH3
https://m.edsoo.ru/6CNEKHGME

KonTponbHas padbora no teme

12 «DJIEMEHTHI MATEMATHUECKON https://m.edso0.ru/JZFVQ4V57
JIOTUKWY
Tloustue anropurMma. UcrmonHuren

13 p " https://m.edsoo.ru/TIVITTCAB
ITOPUTMOB
Csoticta anroputma. CriocoObl

14 https://m.eds00.ru/V4Y2MAATG
3aIllUCH AITOPUTMA
AsropurMuyeckast KOHCT 1581

15 p . IZYKH https://m.edsoo.ru/D988TRC8V
«crenoBanuey. JIMNHEMHBIN aaropuT™M
ANTOpUTMUYECKAs] KOHCTPYKIIHS

16 «BCTBJICHHCY»: ITOJIHAS X HEIOJIHASA https://m.edsoo.ru/ XEVM28ZWT
(bopMbI
AsnropurMuyeckast KOHCT 1581

17 p pyKH https://m.edsoo.ru/U4U7XUT1H
«IOBTOPEHUEY»

18 DOopMabHOE UCITOJHEHUE allTOPUTMa https://m.edsoo.ru/QV6XREQW4
Pa3paboTka HECTIOKHBIX AJITOPUTMOB
C UCIIOJIL30BAHUEM IIUKJIOB I

19 1 a https://m.edsoo.ru/UEWNJTKA1
ynpasiieHus: GopMaibHbIMU
UCHOJIHUTEISIMU
Pa3paboTka HECTIOKHBIX AJITOPUTMOB
C HCIIOJIb30BAaHUEM IIUKJIOB U

20 . H https://m.edsoo.ru/1AUXHLAQOQ
BETBJICHUM JIJIS1 YIIPABIICHUSA
(bopMaIbHBIMU UCTIOTHUTEIISIMU

21 BrinosiHeHUE anropuTMOB https://m.edsoo.ru/SOA9R13NF
O000111eHHE U CUCTEMATU3ALMS

22 ILI H https://m.edsoo.ru/DBR96AUS9

3HaHUH 110 TeMe «V/ICIoTHUTEIN U



https://m.edsoo.ru/JZFVQ4V57
https://m.edsoo.ru/TJVJTTCAB
https://m.edsoo.ru/V4Y2MAATG
https://m.edsoo.ru/D988TRC8V
https://m.edsoo.ru/XEVM28ZWT
https://m.edsoo.ru/U4U7XUT1H
https://m.edsoo.ru/QV6XREQW4
https://m.edsoo.ru/UEWNJTKA1
https://m.edsoo.ru/1AUXHLAO0
https://m.edsoo.ru/5OA9R13NF

ITOPUTMBL. AJITOPUTMUYECKHE
KOHCTPYKLMW»

S3b1k mporpammupoBanus. Crucrema

23 1 https://m.edsoo.ru/VYYOSREH 1
POrPaMMHUPOBAHHUS

24 Hepemenneie. Oneparop 1 https://m.edsoo.ru/QQ36SYH4V
pUCBaNBaHUS

25 HlporpaMuipoBatHe THHEHHEIX 1 https://m.edsoo.ru/SW740Z76S3
QITOPUTMOB

26 PaspadoTka nporpamm, conepaiux 1 https://m.edsoo.rw/UQ1S3BIVJ
orepaTop BETBJICHUS

27 JwnanoroBasi oTjaJKa nmporpamm 1 https://m.edsoo.ru/IAWIOSNJ7

28 Huxn ¢ ycnoBuem 1 https://m.edsoo.ru/FY31SPT94

29 [uka ¢ nepeMeHHo 1 https://m.edsoo.rt/U6AHGB0O3K

30 O6paboTka CUMBOJIBHBIX JTAHHBIX 1 https://m.edso0. 1/ WXMKYQO7X
O06001IeHne U CHCTeMAaTH3aIHS
3HaHUM MO Teme «SI3bIK

31 nporpamMmmupoBanus» [IpoBepounas 1 https://m.edsoo0.rt/QOQQP3FNCD
pabora / Bcepoccuiickas
nmpoBepoyHas pabora
PesepBHeIil ypok. O600IICHHE 1

32 CHCTEMATH3ALI SHARNTA H yMCHH{ 1 https://m.edsoo.ru/VI701RLPK
1o Kypcy uHpopmaTuku 8 kiacca /
Bcepoccuiickas npoBepouHas paboTa
AHanu3 anroputMoB. OnpeneneHue

33 BO3MOYKHBIX PE3YJIbTaTOB pabOThI 1 https://m.edsoo.ru/OHBV4SLLN

aJIropuTMa 1npyu 3aJaHHOM MHOKCECTBC



https://m.edsoo.ru/VYY0SREH1
https://m.edsoo.ru/QQ36SYH4V
https://m.edsoo.ru/5W74OZ6S3
https://m.edsoo.ru/UQ1S3BIVJ
https://m.edsoo.ru/IAWI05NJ7
https://m.edsoo.ru/FY31SPT94
https://m.edsoo.ru/U6AHGB03K
https://m.edsoo.ru/WXMKYQO7X
https://m.edsoo.ru/QQQP3FNCD
https://m.edsoo.ru/VI701RLPK

BXOAHBIX JaHHBIX

34

Ananu3z anroputmoB. OnpeneneHue
BO3MOXKHBIX BXOJIHBIX JaHHBIX,
MPUBOISAIINX K JAHHOMY PE3yJIbTaTy

https://m.edsoo.ru/71W3GZ5A8

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



https://m.edsoo.ru/71W3GZ5A8

9 KJIACC

KoauuecTBo 4acoB

ara
Ne KonTpo IpakTu A DJIeKTPOHHbBIE HU(PPOBLIE
Tema ypoka U3y4
n/n Bcero JIbHBbIE yecKHe eHIst o0pa3oBaTe/IbHbIE PeCypChl
padoThbI padoThI

I'no6anbnas cetb UuTepuer. IP-

1 P 1 https://m.edsoo.ru/UB3JKBQYM
azpeca y3J10B. bosbiine nanHbie

2 NudopmarnmonHas 6€301macHOCTh 1 https://m.edsoo.ru/303AH11JB
VYder nousTHS 00 THPOPMALTMOHHOM
0€30MacHOCTH MPU CO3/IaHUU

3 P A 1 https://m.edsoo.ru/SEZUEI6 X1
KOMIUTICKCHBIX HH(OPMAIIMOHHBIX
00BEKTOB B BU/IE BEO-CTPAHHMI]
Bubl 1esTenbHOCTH B CETH

4 ARLA 1 https://m.edso0.ru/9HISAEQGS5
HNuteprer
O06:1auHbIe TEXHOJIOTHUU.

5 Hcnonb3oBanue onnaitH-oduca 1is 1 https://m.edsoo.ru/RDLTKDIEY
pa3pabOTKU JOKYMEHTOB
O06o001IeHe U CHCTeMAaTH3aINS
3HaHM 110 TeMaM «[ J1obanpHas ceTh

6 WuTepHer u crparernu 6€3011acHOTO 1 https://m.edsoo.ru/A65SFGDKCH
[IOBEIEHNS B Hely, «PaboTa B
UH(OPMAITMOHHOM IIPOCTPAHCTBE
Mopnenu 1 MOIETUPOBaHUE.

7 . 1 https://m.edso0.ru/10LAY40SD
Knaccudukanmuu moienei

8 Tabnuyable MOIEIN 1 https://m.edsoo.ru/9RVCHE649



https://m.edsoo.ru/UB3JKBQYM
https://m.edsoo.ru/3O3AH1IJB
https://m.edsoo.ru/5EZUEI6XI
https://m.edsoo.ru/9H98AEQG5
https://m.edsoo.ru/RDLTKDIEY
https://m.edsoo.ru/A65FGDKCH
https://m.edsoo.ru/10LAY4OSD
https://m.edsoo.ru/9RVCHE649

Pa3zpabotka ogHOTAOIMIHON Oa3BI
nanHbiX. CocTaBiieHHE 3aIIPOCOB K
0ase JaHHBIX

https://m.edsoo.ru/OCHZCHMZS

10

I'pad. Becosas marpuna rpada.
JnHa myTH MEXIy BEpIIMHAMUA
rpada. BeraucieHue KoauiecTna
IIyTE€N B HAIIPABJICHHOM
alMKIN4YEeCKOM Irpade

https://m.edsoo0.ru/QAZPCFUJW

11

Hepero. [lepebop BapuaHTOB ¢
MIOMOILIBIO IepeBa

https://m.edsoo.ru/FJI9Y8V4P

12

MaremaTtuueckoe MOICINPOBAHUC

https://m.edsoo.ru/OPNCB5SLUY

13

OTanbl KOMIIBIOTEPHOTO
MOJICJIUPOBAHUS

https://m.eds00.1u/JCU2XL56Q

14

O06o00mIeHne U cUCTeMaTH3aIs
3nanuii. KontponpsHas pabora o
teme «MozeaupoBaHue KaKk METO/T
TIO3HAHHSD)

https://m.edsoo.ru/OLM7SHO33

15

Pa3zbuenue 3a1auy Ha oA3a0a4H.
CocraBieHue alropuTMoB U
POrpaMM C HCIIOIh30BaHUEM
BCTBJICHUHU, ITUKJIOB U
BCIIOMOTaTEJIbHBIX aJITOPUTMOB

https://m.edso00.ru/8XJXNF80O6

16

OnHOMEpHBIE MACCHBBI

https://m.edsoo.ru/V33JL9Y4L

17

Tumnoseie anropuTMBI 00PaObOTKH
MacCHUBOB

https://m.edsoo.ru/K4EJDMDMJ

18

CoptupoBka MaccuBa

https://m.edsoo.ru/FNHKT7K36



https://m.edsoo.ru/OCHZCHMZ8
https://m.edsoo.ru/QAZPCFUJW
https://m.edsoo.ru/FJI9Y8V4P
https://m.edsoo.ru/0PNCB5LUY
https://m.edsoo.ru/JCU2XL56Q
https://m.edsoo.ru/OLM7SHO33
https://m.edsoo.ru/8XJXNF8O6
https://m.edsoo.ru/V33JL9Y4L
https://m.edsoo.ru/K4EJDMDMJ
https://m.edsoo.ru/FNHKT7K36

19 O0paboTka MOTOKa JTaHHBIX https://m.edsoo.ru/SHXYWDUNR
O000I11IeHNE U CUCTEMATU3ALIUS
3ga"uil. KoraTpoiisHasg padora o

20 p P https://m.eds00.ru/8Y 1IM9GX30Q
TeMe «Pa3paboTKka anropuTMOB U
POrpaMm»)
VYupasnenue. Curnain. O0OparHas

21 P p https://m.eds00.ru/L9TRK1VTO
CBSI3b

22 PoGoTtusupoBaHHbIe CUCTEMBI https://m.edsoo.ru/MHS7R1IW1B
DIIeKTpOHHBIC TaOIUIIBI. THITBI

23 JIAaHHBIX B SIYEMKAX AJICKTPOHHOU https://m.edsoo.ru/4516 A0A16
TaOJIUIIBI
PenaktupoBanue u

24 a p https://m.edsoo.ru/TMK6TCIBL
dbopmatupoBaHue TaOIUIL
Berpoennbie pyHKIMM IS TOUCKA

25 MaKCUMyMa, MUHUMYMa, CyMMBbI U https://m.edsoo.ru/4VFQO1JSL
CpPEeIHEro apu(PpMETHIECKOTO
CoptupoBka 1 GUIbTPALNI JAHHBIX

26 pTHP ¢ pauii A https://m.edsoo.ru/4YJJIOW?27
B BBIJIEJIIEHHOM JIHAa30He
ITocTpoenue nquarpa a 4]

27 TPOCHHC JIMarpaMm  rpagukos https://m.edso0o0.ru/XAQ390QFA9
B DJICKTPOHHBIX TA0JIHIIAX
O 0

28 THOCHTCIbHA, aDCOMOTHAA 1 https://m.eds00.ru/BOKB9CCTC
CMeIIaHHas aapecanus
VY cII0BHBIE BEIYMCIICHUS B

29 https://m.eds00.ru/7J4CQG56T
3JICKTPOHHBIX TAOJIUIIAX
O06pabortka 60 abopo

30 paboTK JIBILIAX HADOPOB https://m.edsoo0.ru/V4BJBT4LX

JaHHBIX



https://m.edsoo.ru/SHXYWDUNR
https://m.edsoo.ru/8Y1M9GX3Q
https://m.edsoo.ru/L9TRK1VT0
https://m.edsoo.ru/MH57R1W1B
https://m.edsoo.ru/45I6A0A16
https://m.edsoo.ru/TMK6TCIBL
https://m.edsoo.ru/4VFQO1JSL
https://m.edsoo.ru/4YJJI0W27
https://m.edsoo.ru/XAQ39QFA9
https://m.edsoo.ru/BOKB9CCTC
https://m.edsoo.ru/7J4CQG56T
https://m.edsoo.ru/V4BJBT4LX

HucnenHoe MOJEIMPOBAHKE B

31 1 https://m.edsoo.rt/KCO8RK30J
JICKTPOHHBIX TAOJIHIIAX
O000I11IeHNE U CUCTEMATU3ALIIUS

32 3HaHUM 10 TeMe «DJIEKTPOHHBIE 1 https://m.edsoo.ru/1UK84L. SGZ
TaOJIULIBI
Ponbs nadopmanmoHHbIx

33 TEXHOJIOTUI B Pa3BUTUU SKOHOMUKH 1 https://m.edsoo.ru/9SHKFEMN4
MHpa, CTPaHbl, pErHOHA
PesepBHeIil ypok. O600IICHHE 1

34 cuctemarrzanusi. Utoropoe 1 https://m.edsoo.rt/SCFMNUNRW
MTOBTOPCHHE

OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/KCO8RK30J
https://m.edsoo.ru/1UK84LSGZ
https://m.edsoo.ru/95HKFEMN4
https://m.edsoo.ru/SCFMNUNRW




HPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHUA OCHOBHOM OBPA3OBATEJBHOM
INPOI'PAMMBbI

7 KIIACC
Kon
nposep IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOI
s1eMOro 00pa3oBaTeILHON MPOrPAMMbI OCHOBHOI'0O 00111€T0
pe3yabT o0pa3oBaHust
ara
1 ITo reme «l{udpoBasi rpaMOTHOCTHY
[TosicHsaTh Ha TmpUMepax CMBICT MOHATHH «uHOpManusy,
1.1 «uH(pOpPMAIMOHHBIN  Tporece», «obOpaboTka  WHOpPMALIUN,
«xpaHeHue nHbopMaIuny, «repeaada HHHOPMaIUN
[IpuBOIUTE TpPHUMEPHl COBPEMEHHBIX YCTPONCTB XpaHEHUS U
1.2 nepegayn  wHGOpPMAIMKM, CpaBHUBAaTh HMX KOJUYECTBCHHBIC
XapaKTePUCTUKHU
[TonydyaTe W HCMNONB30BaTh HHMDOPMALUIO O XapaKTEPUCTUKAX
13 [IEPCOHAIIBHOIO KOMIIBIOTEpPA U €ro0 OCHOBHBIX 3JIEMEHTax
' (mporeccop, omnepaTuBHas TaMATh, JOJITOBPEMEHHAs IaMsTh,
yCTpOIiCTBa BBO1a-BbIBOJIA)
14 CoOoTHOCUTH  XapakTEpUCTUKM KOMIbIOTEpA €  3ajadami,
' peIIaeMbIMH C €r0 MOMOIIBI0
OpueHTHpOBaTbCA B HepapXU4YecKol CTpPyKType GaitnoBoit
15 CHCTeMBbl (3allMChIBaTh MOJHOE WMs (haima (karaiora), mMyTh K
' ¢daiiny (katasory) Mo UMeEIOlEeMycs omnucaHuio (¢aitinoBoit
CTPYKTYpbl HEKOTOPOT0 HHPOPMAIITMOHHOTO HOCUTEIIS)
PaGorare ¢ (aiioBoil CHCTEMOW MEPCOHATHLHOTO KOMITBIOTEpPA C
L6 UCIONIb30BaHWEM  rpaduueckoro  uHTepdeiica:  co3maBaTh
. (xomupoBaTh, MeEpeMelaTh, I[EePEUMEHOBBIBATh, YAANATH U
apXuUBUPOBaTh (ailsibl U KaTallOTH, UCIIOJIB30BaTh AaHTHBUPYCHYIO




IIPOrpaMMmy)

1.7

Hckats uHpopmanuio B MIHTEpHETE (B TOM YHCIIE MO KITFOUEBHIM
CJIOBaM, TI0 U300PKEHUIO), KPUTUYECKH OTHOCUTHCS K HAHCHHON
nH(pOpMaIliK, 0CO3HaBaTh OMACHOCTH JUIsl JJMYHOCTH U OOIIECTBa
pacnpocTpaHeHUs] BPEIOHOCHON uWH(pOpMaluu, B TOM YHCIE

OKCTPEMHUCTCKOI'O U TCPPOPUCTHICCKOT'O XapaKTEpa

1.8

[TornMaTh CTPYKTYpy aJpecoB BeO-pecypcoB

1.9

Hcnonb3oBath COBPEMCHHBIC CCPBHUCHI I/IHTepHCT—KOMMyHI/IKaI_[I/Iﬁ

1.10

CoGumonate TpeOOBaHHUS 0E30IaCHON IKCIUTyaTallui TEXHUUECKUX
cpeactB MHGOOPMAIIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJOTHIH,
COOJIIO/IaTh CETeBOM JTHKET, 0a30BbIe HOPMBI MH()OPMALMOHHON
STHKM W TpaBa TOpU pabdoTe C MPWIOKEHUSIMH Ha JOOBIX
ycTpoiictBax u B VHTepHeTe, BBIOMpaTh Oe30IacHBIE CTpaTEeruu

IIOBEJACHUS B CCTU

1.11

HpI/IMeHHTB MCTOBI HpO(bHHaKTHKI/I HCTAaTUBHOI'O  BJIMAHUA
CpeacTB HH(bOpMaHHOHHLIX U KOMMYHHUKAIIUOHHBIX TEXHOJIOTHI

Ha 310POBLC ITOJIB30BATCIIA

ITo reme «Teopernyeckue 0OCHOBBI HH()OPMATUKI»

2.1

KomupoBate u  JexkoaupoBaTh COOOIIEHHUS] 1O  3aJaHHBIM
[paBujiaM, JEMOHCTPUPOBATH ITOHUMAHUE OCHOBHBIX IPUHIUIIOB
KOJIUPOBaHUS HWH(POPMAIMKM PA3TMYHON TPHUPOJBI (TEKCTOBOM,

rpaduyeckoil, aynmno-)

2.2

CpaBHuBaTh [UIMHBI COOOILNEHUN, 3aMHMCAaHHBIX B Pa3IUYHBIX
andapurax, ONepUpOBaThH €IMHHIIAMU U3MEPEHUS

nH(OpMaMOHHOTO 00BEMA M CKOPOCTHU Nepeaun JaHHBIX

23

OI_ICHI/IBaTB H CpaBHUBATb pPa3sMEpbl TCKCTOBLIX, Fpa(bI/ILICCKI/IX,

3BYKOBBIX (paiiioB U BHeO(DaMIOB

[To Teme «MHpOpMaLIIOHHBIE TEXHOJIOTUM»

3.1

[IpencraBnssTe pe3ynbTaTbl CBOEH  JIECSITEIBHOCTH B BHUJIE
CTPYKTYPUPOBAHHBIX WJUTIOCTPUPOBAHHBIX JIOKYMEHTOB,

MYJIbTUMEAUNHBIX TPE3CHTALUN




8 KVIACC

Kox
npoBeps
e€MOoro
pe3yJbT
aTa

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 0011Ier0
o0pa3zoBanus

ITo Teme «TeopeTnueckue OCHOBBI HH(OPMATHUKIDY

1.1

ITosicHaTe Ha npuMepax pa3jaduusa MCEKAY HNO3UIUOHHBIMHU U

HCIIO3UIITMOHHBIMHU CUCTCMAaMH CUHMCIICHUA

1.2

3anucbiBaTh M CpaBHUBaTh IMeinble yuciaa or 0 go 1024 B
Pa3IMYHBIX MMO3UIIMOHHBIX CUCTEMaX CUMUCICHHUS (C OCHOBAHUSIMHU

2, 8, 16), BBINONTHATH apU(PMETHUECKHUE ONIEpaIliy Hal HUMHU

1.3

PaCKpBIBaTB CMBICIT TIOHSATHI «BBICKA3bIBAHUC)», <JIOIMYCCKad

ornepanusa», «I10ru4cCKOC BLIPAKCHUC)

1.4

3anuceIBaTh JJOTNYCCKUC BbBIPAXXCHHUA C HCIIOJIB30BaHHCM
JU3BIOHKIINU, KOHBIOHKIIMHU u OTpULIaHUA, OIpCaACIIATh
HCTUHHOCTB JIOTHYCCKHX BLIpaH(eHHﬁ, C€CJIM M3BCCTHbBI 3HAYCHUA
HCTUHHOCTH BXOJAIIMWX B HEro ICPEMCHHBIX, CTPOUTH Ta6JII/IIIBI

HCTUHHOCTH AJIA JOTHYCCKUX BBIpa)KeHI/Iﬁ

[To TeMe «ATTOPUTMBI ¥ IPOTPAMMHUPOBAHUE

2.1

PaCKpI)IBaTI) CMBICII TIOHSTHH CUCIIOJIHUTCIIb», «AJITOPUTMD,
«maporpamMma), IMOHUMask pPAasHULY MCEKIY ynOTpe6HeHI/IeM 9THX

TEPMHUHOB B OOBIJICHHON pedr U B HH(OpMAaTHKe

2.2

OnuceIBaTh AJITOPUTM PCUHICHUA 3aaa4Uu pa3IMdIHbIMU CHOCO6aMI/I,

B TOM 4YHCJIEC B BUC OJIOK-CXEMBI

23

COCTaBJIHTI), BBIITOJHATH BPYYHYIO U Ha KOMIIBIOTCPEC HECIOKHBIC
AJIropuT™Mbl € HCIIOJIb30BAHHEM BETBIICHUU U OUKIOB  AJIA

YHpaBJICHUA UCIIOJIHUTCIIAMU

24

Hcnonp30BaTh KOHCTAHTHI U MNEPEMCHHBIC PA3JIMYHbIX THIIOB
(LII/ICJ'IOBBIX, JJOIT'M4YCCKUX, CI/IMBOJ'ILHLIX), a TAKKC COACPpKAIHEC UX

BBIPA)KECHM S, UCIIOJIb30BaTh OIIEpaTOp IIPUCBANBAHUS

2.5

Hcnonb3oBaTh IIpu pa3pa60TI<e InporpamMm JIOTUYCCKUEC 3HAYCHUA,




OI€panyru U BbIPpAKCHUSA C HUMU

2.6

AHaJ'II/I?;I/IpOBaTI) NpCAJIOKCHHBIC AJITOPUTMbBI, B TOM YHUCIIC
OIPCACIIATb, KaKHC PpCE3yJIbTaTbl BO3MOXHLI IIPpU 3aJaHHOM

MHOKECTBE UCXOAHBIX 3HAUCHUM

2.7

C03[[aBaTI) U OTJaXHWBAThb IpOorpaMmMbl Ha OJHOM U3 S3BIKOB
nporpammupoBanust  (Python, C++, [Ilackans, Java, CH#,
[IxonbHBIH ANTOpUTMUYECKUil SI3BIK), pean3yome HeCI0KHbIe
AJITOPUTMBI O6pa6OTKI/I YUCJIOBBIX JaHHBIX C HCIIOJIb30BAaHHCM
IUKJIOB W BETBJICHUH, B TOM YHCJIE DPEATU3YIOLIHE IPOBEPKY
AEIMMOCTH OJHOTO MEJNOr0 4YHCiIa Ha JApPYroe, HpPOBEPKY
HATypaJbHOTO 4YHCJIa Ha MPOCTOTY, BBLACIECHUS UHPp U3

HaTypaJIbHOT'O Yncia

9 KIIACCA

Kox
npoBeps
e€MOoro
pe3yJbT
aTa

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUsI OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOT'O 00111eTr0
o0pa3zoBaHus

ITo Teme «{udpoBast T paMOTHOCTH

1.1

Hcnonb30BaTh COBpEMEHHBIE HMHTEPHET-CEPBUCHI (B TOM 4HCIIE
KOMMYHHUKAI[MOHHBIE CEpBUCHI, OOJAaYHbIC XPAHWJIMUILA JAHHBIX,
OHJIAWH-TIPOTPaMMBI  (TEKCTOBBIE W Tpa(HUUECKHe pEeIaKTOPHI,

cpensl pa3paboTKu) B y4eOHOI U MOBCEAHEBHOM A€ATEIbHOCTH

1.2

[IpuBoauTh, TpHUMEpPHl HUCHOJIL30BAaHUS T'eOUH(DOPMALMOHHBIX
CEpBUCOB, CEPBUCOB I'OCYIApCTBEHHBIX YCIYyT, 00pa30BaTEIbHBIX

CCPBHUCOB I/IHTepHeTa B yqe6H0171 U TIOBCEJIHEBHOM JIEATEILHOCTH

1.3

Vcnonb30BaTh pasziauyHble CPEACTBA 3aLIUTHI OT BPEAOHOCHOTO
IIPOrPaMMHOTO  OO€cleyeHus,  3alUIIaTh  EPCOHAIBHYIO
MHPOPMALIMIO OT HECAHKIUOHUPOBAHHOIO JOCTyla M  €ro
MOCIEACTBUM (pa3rjamieHus, MOJMEHBI, yTpaThl JaHHbBIX) C

y‘{éTOM OCHOBHBIX TCXHOJIOI'MYCCKUX n connraJIbHO-




IICUXOJIOTHYCCKHUX ACIICKTOB HMCIIOJb30BaHUA CCTU I/IHTepHeT
(CeTeBaﬂ AHOHUMHOCTbD, LII/I(l)pOBOﬁ CJICa, AYTCHTHYHOCTb

CY6’LCKTOB U peCypCOB, OIIACHOCTb BPEAOHOCHOT'O KOI[a)

1.4

Pacrio3HaBaTh MONBITKM M MPEAyNpPeKAaTh BOBICUYECHUE CeOsl H
OKpYXKaloIUX B JECTPYKTUBHbIE U KpPUMUHAJIbHbIE (HOPMBI

CeTeBOW aKTUBHOCTH (B TOM 4HcCIie KUOEpOYyIIHHT, (PUIIHMHT)

ITo Teme «TeopeTnueckue OCHOBBI HH(OPMATHKID

2.1

PaCKpBIBaTB CMBICIT TIOHATHH «MOICJIb», «MOJCIUPOBAHUCH,
OIpPCACIIATL BHJbI MOI[CJIGﬁ, OICHMUBATh aJICKBATHOCTb MOACIHN

MOACIINPYEMOMY O6’LCKTy " OCJIisIM MO CIIMPOBAaHUA

2.2

Hcnonb3oBate rpadsl M AEpeBbs I MOJAEIMPOBAHUS CUCTEM
CEeTEBOM M MEPAPXUYECKOM CTPYKTYpBI, HAXOIUThb KpaT4aWIIHAN

yTh B rpade

[To TeMe «ATTOPUTMBI ¥ IPOTPAMMHUPOBAHUE

3.1

PazOuBare 3amaum Ha TOA3aJa4H, COCTaBISATH, BBIIOJIHSITH
BPYYHYO M Ha KOMIBIOTEPE HECIIOKHBIE QITOPUTMBI C
UCIIOJb30BAaHUEM BETBJICHHUH, IIMKIOB UM  BCIOMOIATEIbHBIX

AJITOPUTMOB JIA YIIPABJICHUA UCIIOJTHUTCIIAMU

3.2

CocTaBiTh M OTJIAKUBATh MPOTrPaMMBbl, PEANHU3YIOIINE TUIIOBbIE
aJITOPUTMBl  00paOOTKM YHMCIIOBBIX IIOCJIEOBATEILHOCTEH WK
OJTHOMEPHBIX  YMCJIOBBIX MAacCHBOB (IIOMCK MaKCHMYyMOB,
MUHMMYMOB, CyMMBblI HJIM KOJIMYECTBA JIEMEHTOB C 33JaHHBIMU
CBOWCTBaMM) Ha OJHOM W3 SI3bIKOB mporpammupoBanus (Python,

C++, Ilackansb, Java, C#, llIkonbHBIH ANropuTMUYECKUN SI3bIK)

ITo Teme ((I/IH(bOpMaI_II/IOHHLIe TCXHOJIOTHHN»

4.1

BeiOupare crnoco6 mnpeacraBieHMs MaHHBIX B COOTBETCTBUHU C
IIOCTABJIEHHOM 3ajaueil (TabnuLbl, CXeMbl, rpauKu, JuarpamMmbl)
C HCIHOJIb30BAaHUEM COOTBETCTBYIOLIUX IMPOTPAMMHBIX CpEACTB

00pabOTKH TaHHBIX

4.2

Hcnonp30BaTh 3NIEKTPOHHBIC TAONUIBI U1 00paOOTKH, aHaIn3a U
BU3YyaJIM3alliM YUCJIOBBIX JAaHHBIX, B TOM YHCJE C BBIJECICHHEM
Juana3oHa TaONMLbl W YyHOPSAAOYMBAaHUEM (COPTHUPOBKOMH) €ro

3JICMCHTOB




4.3

Co31aBaTh U MPUMEHSATH B AJIEKTPOHHBIX TaOIHMIax GOPMYIIbI s
pacyéToB C HCIHOJB30BAHMEM BCTPOEHHBIX apHU(PMETUUYECKUX
¢byHKIMH (CyMMHpOBaHHE M TOJCYET 3HAYCHHIA, OTBEYAIOLINX
3aJJaHHOMY  YCJIOBMIO, CpeAHee apu(pMeTHdYecKoe, IOUCK
MaKCUMaJIbHOTO W MHUHHMAaJbHOTO 3HA4YEHUs), aOCOJIOTHOM,

OTHOCHUTEIILHOM, CMELIAHHOW ajpecanuu

4.4

Hcnonb3oBaTh QJICKTPOHHBIC Ta6J'II/II_II>I JJIA YUCJICHHOI'O
MOZACIIMPOBAHUA B IIPOCTBIX 3aJadax M3 pa3HbIX HOPCAMCTHBIX

obOnacreit




HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

7 KJIACC

Kox

IIpoBepsieMblii 3JIeMeHT CoiepKAHUA

[Mudpoast rpaMOTHOCTH

1.1

Kommpiorep — yHUBepcaJbHOE BBIYHCIUTEIBHOE YCTPOMCTBO,
pabotaromee 1o mporpamme. THITBI KOMITBIOTEPOB: IEPCOHATIBHBIE
KOMITBIOTEPHI,  BCTPOCHHBIE  KOMIIBIOTEPHI,  CYNEPKOMITBIOTEPHI.
MoOuibHbie ycTpoiicTBa. TexHuka 0€30macHOCTH U TIpaBuia paboThI

Ha KOMIIBIOTCPC

1.2

OcHOBHBIE KOMIIOHEHTHI KOMITbIOTEpa U UX HazHadeHue. [Iporeccop.
OnepaTuBHass M JOJITOBpPEMEHHas MaMsATh. YCTPOWCTBA BBOAA U
BbIBOIa. CEHCOPHBIN BBOJI, JATYMKU MOOUIIBHBIX YCTPOUCTB, CPEACTBA

OroMeTpHuecKol ayTeHTU(UKALUN

1.3

Hctopust pa3BUTHA KOMIIBIOTEPOB M IPOTPAMMHOI0 O0ECIIeYeHHsI.
[lokonenuss kommproTepoB. COBpEMEHHBIE TEHICHIMHM pPa3BUTHSA
koMIbioTepoB. CynepkomnbioTepsl. [lapamienbHble  BBIUKCICHUS.
[Iepconanbnblii  KommbroTEp. IIpomeccop M €ro XapakTEpUCTUKH
(TakTOBasg ~ YacTtoTa,  pa3psAHOCTh).  OmneparuBHasT  MaMSATh.
HonroBpemMeHHasi maMmsThb. YCTpoWcTBa BBOJa U BbiBoAa. OO0BEM
XpaHUMBIX JIaHHBIX (OlepaTHBHas MaMATh KOMIIBIOTEpA, KECTKUIA
JIICK U TBEPJOTEIbHBIM HaKOIUTEINb, IOCTOSHHAS aMAITh cMapT(dOHa)

" CKOPOCTH JOCTYyIIA AJI pa3JIMYHbIX BUJ0OB HOcHUTeNeH

1.4

[IporpammHuoe obecrieueHme KOMITBIOTEPA. [MpuknagHoe
nporpaMMHoe obecriedenre. CucTeMHOe IporpaMMHOE 00ecrieueHue.
Cucrembl mnporpammupoBanus. IIpaBoBas oxpaHa mnporpamMm H
JaHHBIX. becninarueie n YCJIOBHO-6GCHJIaTHI)I€ IMporpamMmmal.

CBo0Oo1HOE MTpOrpaMMHOE O0ecTieueHre

1.5

Qaiinel u manku (katanoru). Tumbl ¢aitnoB. CpoiicTBa (haitios.
XapakTepHbIe pa3Mepsl (PailiioB pa3IUYHBIX THIIOB (CTPAHMIIA TEKCTA,

QJICKTPOHHAA KHHUTIA, (1)OTOFpa(1)I/I$[, 3alIMCb II€CHH, BHUACOKIIUII,




MOJTHOMETPAXKHBIH (HUITHM)

1.6

[Mpunnmnsr moctpoeHus (¢ainoBeix cucreM. [lomHoe wums  daiina

(mamku, karasnora). [IyTs k Qaiiny (manke, Karajory)

1.7

daiinoBeiii MeHeKep. PaboTta ¢ daitmamu u mankamu (KaTajaoramu):
CO3/aHWe, KONHMPOBAaHWE, IEPEMEIICHHE, IEePEHMEHOBAHUE W
ynaneHue ¢ainoB u namnok (karanoros). ITouck ¢ainos cpeacrsamu

ONEpPalOHHOW CUCTEMBI

1.8

ApXI/IBaHI/IH JaHHBIX. Mcronp30BaHue [porpaMm-apxXmuBaTOpOB

1.9

KOMHBI-OTepHBIC BUPYCbl W JpYyruc€ BpPCAOHOCHBIC IIPOrpaMMBI.

[IporpamMMmsl [JIs 3aIIUTHL OT BUPYCOB

1.10

O0benuHeHne KOMIbIOTEPOB B ceTh. CeTh MHTepHET. Beb-cTpanuna,
BeO-caiit. CTpykTypa aapecoB BeO-pecypcoB. bpaysep. [louckossie
cucreMbl. [louck wuHbOpMaAIMU 1O KIIOYEBBIM CJIOBaM U IO
nzo0paxenuto. JlocroBepHocTh UMHGOpPMAIUU, MOJTYYEHHOH U3

Hurepnera

CoBpeMeHHbIE CEpBUCH MHTEPHET-KOMMYHUKAIUI

1.12

CereBoil 3THKET, 0a30Bble HOPMbI MHPOPMAILIMOHHON ATUKU U IpaBa
npu pabore B cetu Murepuer. CtpaTerun 6€30MacHOro NOBEJCHUS B

Hurepnere

TeopeTnueckne OCHOBbI HHPOPMATUKU

2.1

Nupopmanust — 0JHO U3 OCHOBHBIX IMOHSATHI COBPEMEHHOM HayKH.
Nudopmanns Kak CBelEHHUs, IpeJHa3HAueHHbIE JUIsI BOCIPUSATHS
YeIOBeKOM, M HMH(OpPMaIUsi Kak JaHHBbIE, KOTOPBIE MOTYT OBIThH

00paboTaHbl aBTOMAaTU3UPOBAHHOW CUCTEMOM

2.2

I[I/ICerTHOCTL JaHHBIX. BO0O3MOXHOCTb OIMCAHHUSI HCTIPCPBIBHLIX
O0OBEKTOB H mponeccoB € IMOMOHIBIO  JUCKPCTHBIX  JaHHBIX.
I/IH(bOpMaI_II/IOHHLIe MpoueCChbl — MPOUCCChI, CBA3AHHBIC C XPAHCHUCM,

npeoOpa30BaHUEM U Nepeavueii TaHHbIX

23

CumBon. Andasut. MomHocts andasura. PazHooOpasue S3bIKOB |
andasuroB. EcrecTBeHHbIE U (hOpMaNbHBIE S3BIKU. AJ(PaBUT TEKCTOB
Ha PyCCKOM si3bIke. J[BomuHbIi andaBut. KonmmdecTBO BCEBO3MOKHBIX
c0B (KOJOBBIX KOMOWHAINK) (PUKCHPOBAHHOW JUIMHBI B JIBOMYHOM

andasure. I[IpeoOpasoBanume mr000r0 andaBura K JBOUYHOMY.




KonnuectBo pa3nuuHbIX CIIOB (DUKCHPOBAHHOW JUIMHBI B alipaBUTE

OTIPEICIIEHHON MOIITHOCTH

24

KonupoBanue cuUMBOJIOB OJHOTO ayipaBUTa C MOMOIIBIO KOJIOBBIX

CJIOB B Jipyrom andasure, KoA0Bas TabIUIa, 1EKOIUPOBAHUE

2.5

JBonunbiii koa. [IpencraBieHne JaHHBIX B KOMIBIOTEPE KaK TEKCTOB

B IBONYHOM aJihpaBuTE

2.6

Nudopmanionubiii 00bEM MaHHBIX. BUT — MUHUMAanbHas €IUHUIIA
KOJu4ecTBa HMH(POPMAIMK — JIBOMYHBIA pa3psaa. balt, kumobair,

Mera0auT, ruraGamT

2.7

CKOpOCTB nepcaadu HaHHbIX. Enunuiel CKOpPOCTH II€pcaadn JaHHBIX.

Hckaxenue nupopmaluu rnpy nepeaaye

2.8

KonnpoBanue tekcroB. PaBHoMmepHbIN Kozi. HepaBHOMEpHBIN KOA.
Komupoka ASCII. Bocemuburasie konupoBku. Ilonsitue o
KOJIUPOBKAX UNICODE. JlexoaupoBaHue cooOLIeHn c
UCIIOJb30BAHUEM  PABHOMEPHOIO M HEPAaBHOMEPHOIO  KOJA.

NudopmannoHHbIi 00bEM TEKCTa
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OO6iee MPEICTABIICHUE 0 nudpoBom MpeICTaBICHUU
ayJIMOBU3YAJIIBHBIX U JIPYTUX HENPEPBIBHBIX AaHHbIX. KoaupoBaHue
usera. l[BeroBrie Momenu. Mogens RGB. I'mybuna konupoBanus.

[Tanurpa

2.10

PactpoBoe u BekTOpHOE TIpejAcTaBieHHEe H300pakeHuil. [lukcensb.
Onenka wuHOpMaOHHOTO O00BEMaA TrpadUyYECKUX HaHHBIX IS

pPacTpoBOTO H300pAKEHUS

2.11

KonnpoBanue 3Byka. Pa3psamHOCTE M 4acToTa AUCKPETU3ALMM.
KonnuecTBo kaHanoB 3anucu. OLeHKa KOJIMYECTBEHHBIX IIapaMeTpOB,

CBA3aHHBIX C MPEACTABICHUEM U XPAHCHUEM 3BYKOBBIX (1)21171.]10B

NHpopmanoHHbIe TEXHOIOTHH

3.1

TexcToBbIE JOKYMEHTBI M HX CTPYKTYpHbIE 3JIE€MEHTHI (CTpaHMIIa,

a03ai11, CTpOKa, CIIOBO, CHMBOJI)

3.2

TexcToBIi npoueccop — MHCTPYMCHT CO3daHUA, PCAAKTUPOBAHUA U

dbopmarupoBanus TekcToB. [IpaBuna Habopa Tekcra

3.3

PenaktupoBanne Tekcra. CBoiictBa cumBonoB. Llpudrt. Tumsr




mpudToB (pyOiieHsIe, ¢ 3aceYKaMi, MOHOIIMPHHHEIE). [lomyxupHoe u
KypcuBHOe HauyepTaHue. CBoiicTBa a03alleB: IpaHUIbI, a03allHbIHI

OTCTYII, UHTCPBAJI, BBIDABHUBAHHUC. CrtuneBoe (bOpMaTI/IpOBaHI/Ie

3.4

CrpykTypupoBanne WHGPOPMALUU C TOMOUIBIO CIIMCKOB M TaOJHIL.
MuoroypoBHeBble criuckd. JloOaBieHue TaOMUII B  TEKCTOBBIC

AOKYMCHTBI

3.5

BcraBka um300paxkeHWT B TEKCTOBBIE JOKyMEHTHL. (OOTekaHwme
M300paKEHU TEKCTOM. BKilo4YeHHEe B  TEKCTOBBIA JOKYMEHT

quarpamm 1 Gpopmyi

3.6

[Mapamerper  cTpaHuIpBl, HyMmepanus cTpanull. JloOaBieHue B

AOKYMCHT KOJIOHTUTYJIOB, CCBIJIOK

3.7

ITpoBepka mpaBonucanus. PaccraHoBka nepeHocoB. 1'00coBoii BBOA
Tekcra. OnTHyecKkoe pacrno3HaBaHWe TekcTa. KoMIbIOTEpHBIN
nepesoJl. Mcmonp3oBaHue cepBucoB ceTH MHTepHET s 00paboTKu

TCKCTa

3.8

3HaKOMCTBO ¢ TpadUyYecKUMU peaakTopamu. PacTpoBble PHCYHKH.

Hcnonp3oBanue rpadpuyeckux NpUMUTHBOB

3.9

Oneparuy  peakTHPOBAaHUS TpapUUECKHX OOBEKTOB, B TOM YHCIIC
nugpoBbiX (ortorpaduii: W3MEHEHHE pasMepa, OO0pe3ka, ITOBOPOT,
oTpakeHHe, padora ¢ obnacTsiMu (BBIICICHUE, KOMMPOBAHUE, 3aJIMBKA

I_IBCTOM), KOppCKUHA OBCTA, APKOCTH U KOHTPACTHOCTHU

3.10

Bexrtopnas rpaduxa. Co3znaHue BEKTOPHBIX PUCYHKOB BCTPOEHHBIMU
CpPEICTBaMU TEKCTOBOIO Ipolleccopa WM JPYIMX IPOrpaMm

(mpunoxenuii). Jlo6aBieHne BEKTOPHBIX PUCYHKOB B JJOKYMEHTBI

3.11

[TonroroBka MynbTUMEIUHHBIX Mpe3eHTanmil. Cnaiin. JlobaBienue Ha

CJTAliJT TEKCTa U N300pakeHi. PaboTa ¢ HECKOIBKUMH Ciai1aMu

3.12

JlobGaBinenne Ha cnaiij ayJMOBU3YyaJbHBIX JaHHBIX. AHUMAaIMSL.

I'unepccreuiku

8 KVIACC

Kon

IIpoBepsieMblii 3JIEeMEeHT COePKAHUSA




TeopeTnueckne OCHOBbI HHPOPMATUKU

1.1

Hemno3umnmonnsie ¥ MO3UIIMOHHBIE CUCTEMBI CUucieHUs. AJjdaBuT.
OcHoBanne. Pa3sépuyras ¢opma 3ammcu uucia. IlepeBog B
JNECATHUUHYIO CHUCTEMY YHCEN, 3alUCaHHBIX B JPYTHX CHCTeMax

CUMCIICHUA

1.2

PumMmckag cucremMa cuucieHus

1.3

JlBonyHas cucrema cuucinenus. IlepeBon menbix yucen B mpenenax
or 0 no 1024 B nBoMuHyl cucTeMy cuMcieHus. BoceMepuunas
cucrema cuucieHus. I[lepeBon uncen U3 BOCBMEPUUYHON CHUCTEMBI B
JBOUYHYIO U IECATHYHYIO CUCTeMbI 1 oOpatHo. LllecTHannarepuunas
cucrema cuucienus. IlepeBox umcen u3 HIeCTHaALATEPUYHOM
CHCTEMBl B JIBOMYHYIO, BOCBMEPUYHYIO U JECATUYHYIO CHUCTEMBI U

obpartHO

1.4

ApudmeTnueckue onepanuu B IBOUYHON CUCTEME CUMCIICHUS

1.5

Jlornueckue BhICKa3bIBaHHUA. Jlornueckue 3HaYeHUs BBICKA3bIBAHHIA.
DJIeMEHTapHBIC M COCTaBHBIC BBICKa3bIBaHUs. Jlornueckue onepamuu:
«1» (KOHBIOHKITHUS, JIOTUUYECKOE YMHOXKEHHUE), «UIN» (IU3BIOHKIIUA,
JIOTHYECKOE CIOXEHHE), «He» (1oruueckoe orpuuanue). [Ipuopurer
Joruyueckux onepanuid. OmnpeneneHue HWCTUHHOCTH COCTaBHOTO
BBICKA3bIBaHUS MIPH M3BECTHHIX 3HAYCHHUSAX MCTMHHOCTH BXOJSIIHUX B

HEr'o 3JICMCHTAPHBIX BBICKA3bIBAaHUH

1.6

Jlornueckue BbpakeHus. [IpaBuia 3anmucH JIOTMYECKUX BBIPAKEHUM.

HOCTpOGHI/Ie Ta6J'II/II_I HCTHMHHOCTH JIOTHYCCKUX BLIpa)KCHI/Iﬁ

1.7

Jlormyeckne »JaeMeHTHl. 3HAaKOMCTBO C JIOTHYSCKMMH OCHOBaMH

KOMIThIOTEpa

ANTOpUTMBI U IPOTPAMMUPOBAHUE

2.1

Ilonarne anropurma. McnosHurenu anropuTMoB. ANTOPUTM Kak

IIJIaH YIIPaBJICHUA UCIIOJHUTCIICM

2.2

CaotictBa anroput™ma. CriocoObl 3amucu anroputMa (CIOBECHBIN, B

BUJIE OJIOK-CXEMBI, TIporpamMmma)

23

AnroputMuyecKue KOHCTPYKUMHU. KOHCTPYKIMS —«CJIE€I0BaHUE».
Jluneiinpii  anroput™M. OrpaHUYEHHOCTh JIMHEHHBIX AJITOPUTMOB:

HEBO3MOXHOCTb MPEAYCMOTPETL 3aBUCHUMOCTL IMOCJICA0BATCIBHOCTU




BEINIOJIHSIEMBIX JIEUCTBUM OT UCXOIHBIX JAaHHBIX
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KOHCTPYKLII/IH «BCTBJICHUCY . I10JIHaA u HCIIOJIHAas q)OpMI)I .
Brmmmosienne M HEBBITIOJIHEHHE YyCJI0BUA (I/ICTI/IHHOCTB n JOXKHOCTH

BLICKaSLIBaHI/IH). HpOCTBIC " COCTAaBHBIC YCIIOBUSA

2.5

KOHCTPYKLII/IH (IIOBTOPCHUEC»: N KJIbI C 3aJaHHBIM  YHCJIOM

HOBTOpeHI/If/'I, C YCJIOBHEM BBIIIOJIHCHUS, C nepeMeHHoﬁ OUKJIa

2.6

Pazpabotka  nmns ¢GopManmbHOrO  HMCIONHUTENS  QJITOPUTMA,
OpPUBOJAIIETO K TpedyeMoMy pe3ylbTaTy MpHU  KOHKPETHBIX
UCXOAHBIX JaHHbIX. Pa3paboTka HECIOXHBIX aJrOPUTMOB C
UCIOJIb30BAaHUEM  IMKJIOB M  BETBJIEGHUH U1  yIOpaBJICHUS
(opManbHBIMU UCIIOJHUTENAMU. BhINOIHEHNE aNrOPUTMOB BpYyUHYIO

H Ha KOMIIBXOTEPC. CuHTaKkCcHYeCKHe U JJorndyeckue omnoOku. OTKa3bl

2.7

Azpik mporpammupoBanusi (Python, C++, Java, C#, IllkonbHbIit
Anroputmuueckuit S3pik). Cucrema mporpaMMUPOBAHUS: PEIAKTOP

TCKCTAa IIporpamMm, TpaHCJIATOP, OTIAAIUK

2.8

HepeMeHHaﬂ: TUII, HMs, 3HAYCHUC. HCHLIC, BCIICCTBCHHBIC U

CHUMBOJIbHBIC IICPEMCHHBIC
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Omnepatop npucBauBaHus. Apu(METHIECKUE BBIPAKCHHUS U TTOPAIOK
uX BbluucieHuA. Onepanuy C LEIbIMH YHUCIAMM: LEJIIOUYHUCICHHOE
JICJIEHNE, OCTATOK OT AesieHus. IIpoBepka 1eaMMoCTH OMHOTO LEI0ro

Yuciia Ha Apyroe

2.10

BerBnenusa. CocTtaBHble YCIOBHUS (3allUCh JIOTMYECKUX BbIPAXKEHUH
Ha M3Yy4aeMOM sI3bIKe IporpaMMupoBanus). Haxoxnenue MUHUMyMa
U MakcuMyma H3 JByX, TpEX U 4YeThIpEX uucen. Pemenue

KBaApaTHOI'0 YpaBHCHHA, UMCIOIICTO BCIICCTBCHHBIC KOPHHU

2.11

Huanorosast 0TJIajika MpOrpaMM: MOIIATOBOE BBITTOJIHEHHUE, IIPOCMOTP

3HAUCHUH BCJINYHH, OTJ'Ia,I[OLIHHﬁ BBIBO/, BBI60p TOYKH OCTaHOBa

2.12

[lukn ¢ ycmoBueM. Ausroput™m EBkimpa Juis  HaXOXKICHHS
HauOOJIBIIIET0  OOIIer0 JAENUTENs JBYX HATYpPaJIbHBIX YHCEIL.
Paz0Ouenue 3amucu HaTypaJbHOTO YUCIIa B MO3UIIMOHHON CHCTEME C

OCHOBAHMEM, MEHBIIINM WX paBHBIM 10, Ha OTAETBHBIE TH(PHI

2.13

Huxn ¢ mepeMeHHON. AJNTOpUTMBI MPOBEPKHU JCIUMOCTH OJIHOTO

OeJIoro 4YucCjla Ha JApYyroe, IPOBCPKHU HATYpaJbHOI'O 4YHUCJIAa Ha




IIPOCTOTY

2.14

OO6paboTka CHUMBOJBHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIC)
nepemenHbie. [locuMBonbHasE 00paboTka crpok. [Tomcdér wacToThl
HOSABJICHUS CHMBOJIa B CTpoKe. BcTpoeHHble (yHKOMM Ui

00pabOTKH CTPOK

2.15

OnpeneneHue BO3MOXKHBIX PpE3Yy/lbTaTOB padOThl ajlropuTtMa Mpu
3aJaHHOM MHOYKECTBE BXOJHBIX JaHHBIX, ONPEIEICHUE BO3MOKHBIX

BXOAHBIX JAHHBIX, IPUBOAAIINX K JAHHOMY PEC3YyJIbTATy

9 KJIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKaHUSA

Hudposas rpamoTHOCTH

1.1

['moGanvhas cerp WutepHer. I[P-agpeca y3noB. CereBoe XpaHEHHE
JIaHHBIX. MeTonbl MHAMBUAYATBHOIO M KOJUIEKTUBHOTO Pa3MEILCHUS
HoBOM wuH(popMaimu B Murepuere. bonbinme naHHble (MHTEpHET-

JaHHBIC, B YaCTHOCTH JaHHBIC COIITMAJIbHBIX ceTeﬁ)

1.2

[TonsiTue 00  uHpopManMoOHHOW  OE30MaCHOCTH. Yrpo3sl
nH(pOpPMAITMOHHOW 0€30MMacCHOCTH NPH pabdoTe B II00ATBHON CETH U
METO/IbI IIPOTUBOAECUCTBUSA UM. [IpaBuiia Oe30macHoi
ayreHTU(uKammu. 3amura JUYHOM uHpopManuu B cetu MHTepHeT.
besonacuble  cTparerum  moBeneHHMss B ceth  MHTepHer.
[IpenynpexaeHue BOBIICYCHUST B JICCTPYKTHBHBIE W KPUMHHAJIbHBIC

dopmbl ceTeBOil akTMBHOCTH (KMOEpOYJUIMHT, (QHUIIUHT U JApyTrHe

dbopmpbI)

1.3

Bunet  nmearenpHoct B MHTepHere.  VIHTEpHET-CEpPBUCHI:
KOMMYHUKAI[MOHHBIE ~ CEpPBUCHI  (mouTOBasi  cCiayxk0ba,  BHUIEO-
KOH(EpeHII-CBA3b U JIPYrHe), CIPaBOYHbIE CIYXObl (KapThl,
pacnucaHusl U JIPYTHE), MMOUCKOBBIC CITYKOBI, CIIy’)KObI OOHOBIICHUS
OporpaMMHOro  obecriedeHusT U Apyrue  ciykObl.  CepBHUCHI
rocygapcTBeHHbIX yciayr. OOnaynbie XpaHuiuiia gaHHeIX. Cpencrsa

COBMECTHOH pa3paboTKu JIOKYMEHTOB (oHJaliH-0(UCHI).




[Iporpammuoe obecrieueHne Kak BeO-CepBHC: OHJIAHOBBIE TEKCTOBEIC

U rpaduvecKre peaakTophbl, Cpesl pa3paboTKu MporpamMm

TeopeTnueckne OCHOBbI HHPOPMATUKU

2.1

Mopgens. 3amaud, pemiaeMble € MOMOIIBIO  MOJEIMPOBAHMUS.
Knaccudukanmm  mopeneir.  MarepuanbHble  (HaTypHbIE) |
uH(opmanmoHHsie Mozenu. HempepblBHBIE U JIUCKPETHBIE MOJECIIH.
Nmuranmonnsie moaenu. Urposeie monenu. OrieHKa COOTBETCTBUSA

MOJIENT MOACTUPYEMOMY OOBEKTY H LIEJISIM MOJICIIMPOBAHUS

2.2

Tabmuunsie mopenu. Tabnuia Kak IpeCcTaBICHUE OTHOIICHHS
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ba3pt mansabix. OTOOp B Tabmuue CTPOK, YAOBIETBOPSIOLIUX

3aIaHHOMY YCJIOBHUIO

24

I'padp.  Bepmmna, pebpo, 1nyre.  OpHUEHTUPOBAaHHbIE U
HeopueHTHpOBaHHBIC Tpadwl. JnmuHa (Bec) pedpa. BecoBas matpuia
rpada. nvHa mytu Mexay BepinHaMmu rpada. [Touck ontumaabHOTO
nytu B rpade. HayanbHas BepirHa (MCTOYHUK) M KOHEUHAsl BEPIIUHA
(cToK) B opreHTHpPOBaHHOM Ipade. Brruncienue koiandecTBa myTei B

HAIPaBJICHHOM allMKINIeCKOM Trpade

2.5

Hepeso. Kopens, BepmmHa (y3en), JIUCT, pedpo (ayra) nepesa. Beicota
nepeBa. [lommepeBo. IIpumepsl ucnons3oBaHus jaepeBbeB. Ilepedop

BAapHUAHTOB C IIOMOUIIBIO JCPCBa

2.6

[TonaTrue maTemMaTU4ecKOl MOAENU. 3aJauH, PEIIaeMbIe ¢ MOMOIIBIO
MaTEeMaTHYeCKOro (KOMIIBIOTEPHOT0) MojaenaupoBaHus. Otinuyne
MaTE€MaTHYeCKOW MOJEIM OT HAaTYpHOM MOJEIH U OT CIIOBECHOI'O

(JIuTEpaTypHOT0) OMUCAHHS 00bEKTa

2.7

Oranbel KOMIBIOTEPHOI'O MOJEJIHMPOBAHMS: IIOCTAHOBKA 3aJauH,
IIOCTPOEHNE MAaTEMAaTHYECKOW MOJEIH, IPOrpaMMHas pealn3anus,
TECTUPOBAHUE, IIPOBEICHUE KOMIIBIOTEPHOIO JKCIIEPUMEHTA, aHaJIu3

€ro pe3y/bTaToB, YTOUHEHUE MOJIENN

ANTOpUTMBI U IPOTPAMMUPOBAHUE

3.1

Pa3buenne 3amaum Ha mnoazagaud. CocTaBieHUE aITOPUTMOB H
nporpaMM  C  HCIOJB30BAaHUEM  BETBJICHWH,  LUKIOB U
BCIIOMOT'aTCJIbHBIX aJITOPUTMOB IJIA YIIPABJICHUA HCIIOJIHUTCIIEM WA

APYIruMH UCHIOJIHUTCIISIMA




3.2

Tabmuunble  BenmuuuHBI  (MaccuBbl). OJHOMEpHBIE  MAaCCHBEI.
CocraBineHne ¥ OTIaAKa IPOrpaMM, PEAIU3YIOIIUX THUIIOBBIC
QITOPUTMBI 00Pa0OTKH OJHOMEPHBIX YHCIOBBIX MaCCHBOB, HA OJHOM
u3 s3bIkoB mporpammupoBanus (Python, C++, Ilackans, Java, C#,
[konbHBIA  AJNTOpUTMUYECKHI SI3BIK): 3allOJHEHHE YHCIOBOIO
MaccuBa CIy4allHbIMU YHCIIaMU, B COOTBETCTBMM C (OPMYJION WM
nyTéM BBOJA YMCEJ, HAXO0XJIEHHWE CYMMBbI 3JIEMEHTOB MAacCHBA,
JUHEWHBIA TIOMCK 3aJaHHOTO 3HA4YEHHs B MacCUBE, IOJACYET
JJIEMEHTOB MAacCHBa, YAOBJIETBOPAIOIIMX 3aJaHHOMY YCIIOBHIO,
HaXOXXJCHUE MUHMMAJIbHOIO (MaKCHMAJIbHOI'O) 3JIEMEHTAa MacCHBa.

CoptupoBka MaccuBa

3.3

OO0OpaboTka TIOTOKa JaHHBIX: BBIUYMCICHHE KOJIUYECTBA, CYMMBI,
cpeaHero apu(MeTHYecKoro, MHHHMAJIbHOTO W MaKCHMAJIbHOIO
3HAYCHUS DJIEMEHTOB  IOCJICIOBATEIBHOCTH, YIOBJICTBOPSIONIMX

3aIaHHOMY YCJIOBHUIO

3.4

VYupasnenne. Curnan. OOparHas cBs3b. [loilydeHHWe CHTHAIOB OT
U(POBBIX TATUUKOB (KacaHUs, paCCTOSIHUS, CBETA, 3ByKa U JIPYIroro).
[Tpumeps! HCTIONB30BaHUS MPHHLIKINA OOPAaTHON CBS3M B CHUCTEMax
yIpaBJIeHUs TEXHUYECKMMU YCTPOWCTBAaMM, B TOM YHUCIE B
pobotorexnuke. Ilpumepsl poOOTU3MPOBAHHBIX CHCTEM (cHUcTEMaA
yIIpaBJICHUS ABM)KEHUEM B TPAHCIIOPTHON CHUCTEME, CBApOYHasl JINHUS
aBT03aBOJIa, ABTOMAaTU3UPOBAHHOE YIPABJICHUE OTOIIEHUEM JIOMA,
aBTOHOMHAsl CHCTEMa YIPaBJIEHUS TPAHCHOPTHBIM CPEICTBOM H

JPYTUE CUCTEMBI)

WNHpopmanroHHbIe TEXHOIOTUH

4.1

[TonsiTie 00 ANEKTPOHHBIX TaOMUIAX. THIBI JaHHBIX B SYCHKaX
9NEeKTpOHHOU Tabnuiel. PenaktupoBanue u popMaTupoBaHue TaOIHII.
BCTpOGHHI)IG (1)YHKLII/II/I AJId IIOUCKa MaKCMMyMad, MUHUMYMa, CYMMBI U
cpennero apudmerndeckoro. COpTUPOBKA JaHHBIX B BBIICICHHOM
nuamnasone. Iloctpoenme pmarpamm  (TUCTOrpaMMa, KpyroBas

quarpamma, ToueyHas auarpamma). Beibop Tumna quarpammsl

4.2

[IpeoOpazoBanue ¢Gopmyn mnpu KonmupoBaHuu. OTHOCUTENbHAS,

a0COJIFOTHAS U CMCIIaHHAas aapecanusa




4.3

VY cnoBHBIE BBIUUCIEHUS B 3JIEKTPOHHBIX Tabnuuax. CymMMupoBaHue U
NoJCU€T 3HAYEHUHM, OTBEYAIOLIMX 3aJaHHOMY YycioButo. OOpaboTka
Oonmpmmx HAOOpPOB  JaHHBIX. YHWCIEHHOE MOJCIUPOBAaHHE B

QJICKTPOHHBIX Ta6J'II/II_[aX

4.4

Posib MHOPMAIIMOHHBIX TEXHOJOTHI B pa3BUTUM SKOHOMHMKH MUpA,
cTpaHbl, peruoHa. OTKpbITbIE  00pa30BaTENbHBIE  PECYPCHI.
[Ipodeccun, cBs3annpie ¢ wHPOpPMATHKOW W HH(DOPMAITIOHHBIMHU
TEXHOJOTMSMHU:  BeO-Au3aliHEp,  NPOrpaMMUCT,  pa3paboTUHK
MOOWJIBHBIX TPUJIOKEHUHN, TECTUPOBIIHK, ADXUTEKTOP MPOTPAMMHOTO
o0ecrieyeHus, CHEUUAIUCT [0 AaHaIU3y [JaHHbBIX, CHUCTEMHBIH

aJIMUHUCTPATOP




MHNPOBEPSAEMBIE HA OI'D 10 UHO®OPMATUKE
TPEBOBAHUSI K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJBHOM ITPOIT'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

Kon
npoBepsi
€MOoro

IIpoBepsiemble TpeOOBaHMSA K NPEAMETHBIM pe3yJbTaTaM
0a30BOr0 yPOBHSI OCBOCHHS OCHOBHOM 00pa30BaTe/IbHOM
NMPOrpaMMbl OCHOBHOI'0 00111er0o 00Pa30BaHUSA HA OCHOBE

TpedoBa ®roc

HHUA

1 3HaTh (MOHUMATH)

BrnaneHne OCHOBHBIMH TOHATUSAMH: HH(MOpPMAaIUs, Iepeaaya,
. XpaHeHHe W 00paboTka WH(POpPMAIUHU, aNTOPUTM, MOIEIb,
U(POBON MPOAYKT M UX UCIOIB30BAHUE JIJIS pEIICHUS YIeOHBIX

W MPaKTUYCCKHUX 3aJa4d

12 BJI&[[GHI/IG IMOHATHUAMU: BBICKA3bIBAHHEC, JIOTMYCCKas OIlcpanus,
JIOTUYCCKOC BBIPAXKCHUC

2 YMmeTs

1 Ymenue OTepUpPOBAThH eIMHUIIAMU WU3MEPEHUS
nH(pOpMalMOHHOTO 00BEMA U CKOPOCTHU NIepeaun JaHHBIX

YMeHue 3anuchiBaTh U CpaBHUBATH 1eibie yucia ot 0 1o 1024 B
2.2 Pa3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIIECHUS C OCHOBAaHUSMU

2, 8, 16, BBIMOJIHATH apu(METHUUSCKHE OTepaIlliy HaJl HUMHU

YMeHue KoaupoBaTh U IEKOAUPOBATH COOOIIECHHUS 10 3a1aHHBIM
)3 MpaBujiaM; TMMOHMMAHHUE OCHOBHBIX IPUHIIUIIOB KOJUPOBAHUS
uH(OpMallUK PA3IUYHOW MPHUPOMABI: TEKCTOBOHM, rpauuecKoH,

ayJuo

YMeHue 3aIIuChbiBaThb JJOTNYCCKUC BbIPa’XXCHHUA C
HUCIIOJIb30BAHHUEM JU3BIOHKIMK, KOHBIOHKIOHWMHW W OTPHULAHMA,
24 ONnpeaciiAiTb UCTUHHOCTH  JIOTHYCCKUX BI)Ipa)KeHI/If/'I, €ClIn

HU3BECTHBI 3HAa4YCHUA HUCTUHHOCTHU BXOOAIIUX B HETO

MNEPEMCHHBIX, CTPOUTH Ta6J'II/ILII)I HUCTUHHOCTHU IJId JIOT'MYCCKUX

BBIpa)KeHHfI; 3aIIMChbIBaTb JJOT'MYCCKHUC BbIPAXKCHUA Ha




M3y4aeMOM S3bIKE POrPaMMHUPOBAHUS

2.5

YMeHHE COCTaBJIsATh, BBIMNOJIHATH BPYUYHYIO U Ha KOMIIBIOTEPE
HECJIO)KHBIE QJITOPUTMBI IS YIPABJICHUS HCHOJHUTEISIMU
(Uepenamika, YepTé&XHUK U IpYTrHe); CO3AaBaTh U OTIAXKHUBATH
MpOrpaMMbl Ha OJHOM M3 SI3BIKOB mporpammupoBanus (Python,
C++, [Tackanb, Java, C#, llIkonpHBIH ANropuTMHYecKui SI3bIK),
peaIM3YIONINEe HECIOXKHBIC aJTOPUTMBI OOPaOOTKH YHCIIOBBIX
JaHHBIX C HCIOJB30BAHMEM IIMKIOB U BETBJICHMIA; yMEHHUE
pa30uBaTh 3a7aud Ha TOJ33JIa4M, HCIIOJIb30BATh KOHCTAHTHI,
MEPEMEHHBIC M BBIPAXKCHUS PA3JIUYHBIX THUIOB (YHUCIIOBBIX,
JIOTUYECKUX, CUMBOJBHBIX); aHAJU3UPOBATH MPEIIOKCHHBIN
QITOPUTM, OMNpEAeNsATh, KaKue pe3yabTaThl BO3MOXKHBI MPH

3aJaHHOM MHOXCCTBC UCXOJHBIX 3HAYCHUH

2.6

YMeHue 3anucarb Ha HM3y4aeMOM S3bIKE IMPOTrPAMMUPOBAHUS
QITOPUTMBI MPOBEPKH JIETMMOCTH OJIHOTO IIEJIOT0 4Yucjia Ha
Ipyroe, TMpPOBEPKH HATypaJbHOTO YHWCIa HAa IPOCTOTY,
BbIIETICHUS U(P U3 HATYPaAIbHOTO YUCIA, TOUCK MaKCUMYMOB,

MHUHHMMYMOB, CYMMBbI YACJIOBOM MOCIIEA0BATEIIBHOCTH

2.7

Bnagenne ymeHuEM OpUEHTHPOBATbCS B  HEPAPXUUECKOM
CTpYKType (haiiioBoit cuctemsl, paboTath ¢ (ailioBoi cucTeMoit
MEPCOHATBHOTO KOMITBIOTEPA C MCIOIB30BAHUEM TPAPHUECKOTO
uHTepdeiica, a UMEHHO: CO37aBaTh, KOMHUPOBATh, MEPEMEIIATH,

MNEPCUMCHOBLIBATD, YAAJIATh U ApXUBUPOBATH (1)al\/JIJII)I M KaTaJloTru

2.8

Bnagenne ~ yMmMeHMSIMM M HaBbIKAMH  KCIIOJIb30BaHUS
MHPOPMALIMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJOTUH JUIs
MOWCKA, XpaHEeHWs, OOpadOTKM W TepeAayd | aHaIu3a

pa3IMYHbIX BUIOB HH(DOpMALIUK

2.9

YMeHue BBIOMpAaTh CIOCOO  TPEACTABICHHsS JaHHBIX B
COOTBETCTBUHM C IIOCTABJICHHOHN 3amaveld (TaOJIUIBI, CXEMBI,
rpaduky, IUarpaMMbl) C HCIOJIb30BAaHHEM COOTBETCTBYIOIIUX

MIPOrPaMMHBIX CPEJICTB 00PabOTKU JaHHBIX

2.10

YMeHnue ¢opManuzoBatb M CTPYKTYPUPOBATh HH(MOPMAIIHUIO,

HCIIOJIB3YA JJICKTPOHHBIC Ta6J'II/II_II>I JUIA O6pa6OTKI/I, a”Hallu3a "




BU3YaJIM3allU YMCIIOBBIX JaHHBIX, B TOM YHCJE C BBIJCICHHEM
aManasoHa TaONMIBl M YHNOPSIOYMBAHUEM (COPTHPOBKOI) €ro
JJIEMEHTOB; YMEHHE IPUMEHATh B ODJEKTPOHHBIX TaOIUIaxX
dopMynbl  ans  pacy€TOB C HCIOJIB30BAHHUEM BCTPOCHHBIX
GbyHKIHH, a0COITIOTHOM, OTHOCHUTEJIbHO, CMEIlIaHHOMN
aZipecalliy;  WCIOJb30BAaTh  AJIEKTPOHHBIC  TAOMUIBI IS
YHCJICHHOTO MOJEITUPOBAaHHUS B MPOCTBIX 3a/Jadyax M3 pasHbIX

MPEeIMETHBIX o0acTen




HEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, ITPOBEPAEMbBIX
HA OI' 10O UH®OPMATHUKE

Kox

IIpoBepsieMblii 3JIeMeHT COIePKAHUS

[Mudposast rpaMOTHOCTH

1.1

@aiinpl 1 manku (katanoru). IIpuHIMIE TocTpoeHust (PaiIoBbIX
cucreMm. I[lonnoe ums ¢aiina (manku). [Iyte k Qaitny (mamke).
Pabora c ¢aitmamMu u KaTamoramMm CpeICTBAaMH OIEPALUOHHOM
CUCTEMBI: CO3/1aHHuE, KOIMPOBAHUE, nepeMenieHue,
MIEPEUMCHOBAHUE U yIalieHue (GailiioB U marok (Katanoros). THrrbr
¢aiinos. CaoiictBa (QaitnoB. @aitnoBeiii  MeHemkep. I[lonck

(haiiioB cpecTBaMu ONEPAIMOHHON CHCTEMBI

1.2

OObenuHeHne kommbioTepoB B cetb. Cerh HMaTepHeT. Be6-
cTpaHula, BeO-caiir. CTpykTypa aapecoB BeO-pecypcoB. bpaysep.
[TouckoBsie cuctemsl. [Tonck nHGpOpMALINK MO KIFOYEBBIM CIIOBAM
u o u3obpaxkenuto. JloctoBepHOCTh MHGOPMAIIUH, MOJTYYSHHON

u3 Mnarepuera. [P-aapeca y3moB. CeTeBoe XpaHEHHUE TaHHBIX

Teopernueckne 0OCHOBBI HH(OPMATHKH

2.1

JIMCKPETHOCTh NaHHBIX. BO3MOXXKHOCTH OMHMCAaHUS HEMPEPHIBHBIX
00BEKTOB U MPOLIECCOB C TOMOIIbIO JUCKPETHBIX JaHHBIX.
CumBon. Andasut. MomHocts andasura. J[BoMUHBINA angaBwur.
KonnyectBO BCEBO3MOXKHBIX CJIOB  (KOJIOBBIX KOMOHMHAIMil)
(UKCHPOBAaHHOHW IIMHBI B BOMYHOM alipaBute. [IpeoOpazoBanue
moboro andaButa K ABoUYHOMY. KoMYecTBO pasziMuHBIX CIIOB
(UKCUPOBaHHON UIMHBI B aJI(haBUTE ONPEACTEHHON MOIIIHOCTH.
KoaupoBanue cuMBOJIOB 0JIHOTO ajihaBUTa ¢ IOMOIIBIO KOJIOBBIX
CIIOB B JIpyroM aidaBuTe, KOAOBas TaOIMIA, JIEKOIWPOBAHHE.
Konuposanue tekctoB. PaBHOMepHBIH k0. HepaBHOMEpHBIH KOJI.
Komuposka ASCII. Bocemubursasie xoaupoBku. Ilonstue o
komupoBkax ~ UNICODE. JlekoaupoBaHWe€  COOOIICHHHA ¢
UCIOJIb30BAaHUEM PAaBHOMEPHOIO UM HEPAaBHOMEPHOIO KOJa.

NudopmannoHHbIil 00bEM TEKCTa

2.2

NudopmannmonHblii 00bEM TaHHBIX. BUT — MUHUMaIbHAS €TMHHALIA




KoJim4yecTBa HWH(OpManMu — JABOMYHBIA paspsaa. EauHuIs!
n3MepeHuss uHdopmanmoHHOro oOBEMa JaHHBIX. but, OaiT,
KWI00aiT, Mmerabait, rurabair. CKOpOCTh Nepenayd JIaHHBIX.

EnuHuIe1 ckopocTy nepenayu JaHHbIX
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Koauposanue nBera. L{eroBsie Mmonenu. Moaens RGB. I'my6una
koaupoBanus. [lanutpa.

PactpoBoe u BekTOpHOE TpeacTaBieHUEe n300pakeHuid. [Iukcensp.
Onenka WHGOPMAITMOHHOTO 00BbEMA TpaUUeCKUX MaHHBIX IS

pacTpoBOro u300pakxeHus

24

KOI[I/IpOBaHI/Ie 3BYKa. PaSPHI[HOCTL n qacToTa 3aI1nucCu.
KomnyecTBO KaHAJIOB 3aITMCH.
OHGHKa KOJIMYCCTBCHHBIX napameTpoB, CBs3aHHBIX C

MMPpEACTABJICHUEM U XPAHCHUCM 3BYKOBBIX (1)211‘/'IJ'IOB

2.5

Heno3unmonHble ¥ MO3UIIMOHHBIE CUCTEMBI CUUCIICHUSA. AJDaBUT.
OcHoBanme. Pa3Bépuyras ¢opma 3ammcu uucna. [lepeBon B
JECSITUYHYIO CHUCTEMY 4YHCEJ, 3allMCaHHBIX B JAPYTUX CHCTEMax
CUHCIICHUS.

PumMmckas cucreMa cuucieHus

2.6

JIBonmuHass cucrema cuucieHus. llepeBox wenbIXx uymcen B
npenenax or 0 no 1024 B [BOMYHYIO CUCTEMY CUMCIEHUS.
Bocbmepuunas cucrema cumcienus. [lepeBony umcen w3
BOCBMEPHYHOW CHUCTEMBI B JIBOMYHYIO M JECITUYHYIO CUCTEMBI H
obparno. lllectHaguarepuunas cucrema cuucieHus. l[lepeBon
9yucen W3  IIECTHAAUATEPUYHOM CHCTEMBI B  JBOMYHYIO,
BOCBMEPHYHYIO U JCCATHYHYIO CHCTEMBI M  OOpaTHO.

Apudmerndeckre onepanuy B JBOMYHONH CHCTEME CUHCIICHUS

2.7

Jlormueckue BBICKA3bIBAHUSL. Jlormueckme 3HA4YCHUS
BBICKA3bIBAaHUM. OJIEMEHTApHbIE U COCTaBHbIC BbICKA3bIBaAHUSI.
Jlornueckue  omepanuu:  «u»  (KOHBIOHKIMS, JIOTHYECKOE
YMHOXEHUE), «UITH» (IU3BIOHKIIHS, JOTHYECKOE CIIOKEHUE), «HE»
(mormueckoe otpunanue). [IpuopUTET JIOTMYECKUX OTEPALIHA.
OnpeneneHue HMCTUHHOCTA COCTABHOTO BBICKA3bIBAHUS, €CIIHU
M3BECTHBI  3HAQYCHHS  HMCTHHHOCTH  BXOISIINX B HETO

QJICMCHTAPHBIX BBICKA3bIBaHUH. Jlornueckue BbIPA’XCHH.




[IpaBuna 3ammcu JOrHMYECKUX BbIpakeHUH. IlocTpoenne Tabmui

HCTHUHHOCTH JIOTHYCCKHX BLIpa)KCHI/Iﬁ

2.8

Jlornueckue dJIEMEHTHI. 3HAKOMCTBO C JIOTHYECKUMHU OCHOBAMU

KOMIIBIOTCpa

2.9

HenpepsiBHbIE U AMCKpeTHBIE MOAENN. MIMUTAalMOHHBIE MOJEIH.
Hrpossie MOJIEIIN. Onenka aJICKBaTHOCTHU MOJEIN

MOZACIINPYEMOMY O6’LCKTy " OCJIsIM MOJCIIMPOBAHUA

2.10

Tabnuunsle Monenu. Tabnuuma Kak NpencTaBI€HUE OTHOLICHMS.
ba3el nannbix. OTOOp B TabmuUE CTPOK, YAOBIETBOPSIOIINX

3aIaHHOMY YCJIIOBHUIO

2.11

I'pagp. Bepmmna, peOpo, nyrte. OpHUEHTHPOBAHHBIE U
HeopueHTupoBaHHble rpadbl. [nuHa (Bec) peOpa. Becosas
marpuna rpada. [nuna mytn mMexnay BepmmHamu rpada. [Tonck
onTUMalbHOTO IMyTH B rpade. HavanpHas BepmmHa (MICTOUYHUK) U
KOHEYHasi BepIIMHA (CTOK) B OPHEHTHPOBAHHOM Trpade.

Brraucnenne koamdecTBa HYT€I>'I B HAITPaBJICHHOM allUKIIMYCCKOM

rpade

2.12

HepeBo. Kopenn, BepmmHa (y3en), nuct, pedbpo (ayra) mepesa.
Bricora nepesa. [lonnepeBo. [IpumMepbl HCOJIB30BAHUS IEPEBBEB.

[TepeGop BapraHTOB C MOMOIIIBIO JIepeBa

AJTOPUTMBI U IPOTPAMMUPOBAHHE

3.1

CaoiicTBa anroputrMa. CrocoObl 3amucu aaroputrMa (CIOBECHBIH,
B BHJI€ OJIOK-CXEMBI, IPOrpaMma).

CocraBieHue aiaropuTMOB U IPOrpaMM C  HUCIOJIb30BAaHUEM
BETBJICHUM, IIMKJIOB M BCIOMOTAaTEJbHBIX QJITOPUTMOB IS
ynpaBneHus ucnonnurenem (Pobot, Uepemamika, UepTéxHUK U

Apyrue). BeinonHeHre anropuTMOB BPyUHYIO U Ha KOMIIBIOTEPE

3.2

A3pik mporpammupoBanus (Python, C++, Ilackams, Java, C#,
[IIkonbHBIH ANTOpUTMUYECKU SI3BIK).

Cucrema mnpOrpaMMHPOBAHMS: PENAKTOP TEKCTa MPOTPaMM,
TPAHCIATOP, OTIAAUHK.

[lepemennas: Tum, ums, 3HadyeHwe. Llenbie, BEIIECTBEHHBIE WU

CUMBOJIbHBIC IICPCMCHHBLIC.




Omneparop mpucBauBaHus. ApudmMeTnueckue BBIPAKCHUS U
HNOpSAAOK HX BblUMcIeHHd. Onepanuu ¢ LedbIMH  YHCIaMHU:
LIEJIOUUCIIEHHOE JIeJICHHE, OCTaTOK OT JieleHus. BerBneHus.
CocraBHble yciaoBUsA (3amMCh JIOTMUECKUX BBIp@KEHUN Ha
M3y4aeMOM S3bIKE MporpaMMupoBanus). HaxoxneHne MuHIMyMa
U MakCUMyMa U3 JBYX, TpE€X M 4eThIpEX umcen. PemeHue
KBaJpaTHOTO YPAaBHEHHUS, HMEIOIIETO BEIIECTBCHHBIE KOPHHU.
Huxkn ¢ ycmoBuem. Ausroputm EBKiIuga uisi HaxOXJIEHUSA
HauOoJbIIero OOIIero JeNuTeNs JBYX HaTypajbHBIX YHCEN.
Paz0buenue 3anucu HaTYpaJbHOIO YKCia B MO3UIUOHHON CUCTEME
C OCHOBAaHMEM, MEHBIINM WM paBHbIM 10, Ha OTAEIbHBIE LIUPPHI.
[Muka ¢ nepeMeHHON. ANTOpUTMBI MPOBEPKU JEIUMOCTH OJIHOTO
LEJION0 4YKcia Ha Jpyroe, MPOBEPKH HATYpaJbHOI'O YHWCIIAa Ha

IIPOCTOTY

33

OOpaboTka CHUMBOJBHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBBIE)
nepemeHHble. [locumBonpHast oOpaboTka crpok. [logcuér
9acTOTHI TIOSIBIICHUS CHMBOJIA B CTPOKe. BcTpoeHHBIC (yHKITUU

JUIs1 0OpabOTKH CTPOK

3.4

OnpeneneHI/Ie BO3MOJHBIX PE3YyJIbTATOB pa6OTH ajiropurMa IIpu
AaHHOM MHOXCCTBC BXOJAHBIX JAaHHBIX, OIPCACICHUC BO3MOKHBIX

BXOJAHBIX JAHHBIX, MIPUBOAAIINX K JdAHHOMY PC3YyJIbTATY

3.5

Tabnuunble BenuuuHbl (MaccuBbl). OJHOMEpPHBIE MAaCCHBBI.
CocraBnenre © OTJAgKa MPOrpaMM, PEATU3YIOIIMX THIIOBBIC
ITOPUTMBI 00pAaOOTKH OJHOMEPHBIX YHUCIOBBIX MACCHUBOB, Ha
OJTHOM W3 sI3bIKOB mporpammupoBanus (Python, C++, Ilackans,
Java, C#, UlkonbHblii AnroputMudeckuil SI3bIK): 3amolHEHUE
YUCJIOBOIO MAacCHBa CIIyYallHBIMH YHCJIAMH, B COOTBETCTBUU C
dbopMynoii unu myTéM BBOAA YHUCEN, HAXOXKIEHUE CYMMBI
3JIEMEHTOB MACCUBA, JMHEWHBIA MOWCK 33JaHHOIO 3HAYECHUS B
MacCuBe, TMOJICYET DSIEMEHTOB MAaCCUBa, YAOBIETBOPSIOIINX
3aIaHHOMY YCIJIOBHIO, HaXO0X/ICHUE MUHHUMAJIbHOTO
(MakcuMalbHOTO) 93yeMeHTa MmaccuBa. CopTUpOBKa MaccHBa.
OOpaboTka IMOTOKA JAHHBIX: BBIYMCIICHHE KOJIHMYECTBA, CYMMHEI,

Cp€aHCro apI/I(bMeTI/I‘leCKOFO, MHHHUMAJIBHOI'O M MaKCHUMaJbHOI'O




SHAYCHHA DJBJICMCHTOB IIOCICAOBATCIIBHOCTH, YAOBJICTBOPAIOIINX

3a1aHHOMY YCJIOBHUIO

3.6

Vupasnenue. Curnan. Obpartnas cBsi3b. [lonyuyeHne curHaaoB ot
UQPPOBBIX JaTYMKOB (HAIpUMEp, KacaHWs, PacCTOSHUS, CBETa,
3Byka). [Ipumepsl MCOIB30BaHUS NPHUHININIA OOpaTHOW CBS3U B
cHCTEMax YIpaBJICHUS TEXHUYCCKHUMHU YCTPOUCTBAMH C TIOMOIIBIO

JaT4YUKOB, B TOM 4YHUCJIC B pO6OTOT€XHI/IK€

WNudopmanrnoHHbIe TEXHOIOTHH

4.1

TekcToBBIE TOKYMEHTBI M UX CTPYKTYPHBIC DJIEMEHTHI (CTpaHUIIa,
a03arl, CTpoKa, CJI0BO, CHMBOJI).

TekcToBBIi IpoIiecCOp — HHCTPYMEHT CO3IaHUs, PEJaKTHPOBAHUS
u ¢opmatupoBanusi TekcToB. IIpaBuma Habopa Tekcra.
PenaktupoBanue tekcrta. CsoiictBa cumBoiioB. Ilpudt. Tumst
mpudtoB  (pyOsieHble, ¢  3aceUykaMH, MOHOIIMPUHHBIE).
[lony>)xupHoe u KypcuBHOe HauepTaHue. CBolicTBa a03aleB:
rpaHulpl, a03alHBIA  OTCTYN, HWHTEpBall, BBIpAaBHUBAHUE.
[TapameTtpsr CTpaHHUIIBI. Crunesoe ¢dbopmarupoBaHue.
CrtpykrypupoBaHue HHGOPMAIIUU C TOMOIIBIO CIUCKOB U TaOIUII.
MHuoroypoBHeBble crnuckd. JloOGaBieHue TaOnHMIl B TEKCTOBBIC
JIOKYMEHThL. BcTaBka M300pa’keHUN B TEKCTOBBIE JTOKYMEHTBHI.
OOtekanne W300pakeHUU TEKCTOM. BKIIFOUeHHWE B TEKCTOBBIM
JOKYMEHT  auarpamM,  ¢opMmyl,  HyMepaluud  CTpPaHHUI,

KOJIOHTUTYJIOB, CCBIJIOK U APYTIHUX 3JICMCHTOB

4.2

PactpoBbie pucynku. Mcnonb3oBanue rpauuecKkux NpuMUTHBOB.
Onepanuu perakTUpoBaHUs rpaduyecKux 0OHEKTOB, B TOM UHCIE
udpoBeIX (poTorpaduii: N3MEHEHHE pa3Mepa, oOpe3ka, TOBOPOT,
oTpaxkeHHue, pabora ¢ oOmactsamMu (BBIICICHHE, KOIHUPOBAHHE,
3aJIMBKa LIBGTOM), KOppCKOusa OBECTA, APKOCTU W KOHTPACTHOCTH.
Bektopnas  rpaduka. Co3maHue ~— BEKTOPHBIX  PHUCYHKOB
BCTPOCHHBIMH CPEJICTBAMH TEKCTOBOTO MPOIECCOpa WU APYTUX
nporpamm (mpuiaoxenuid). JloOaBieHue BEKTOPHBIX PUCYHKOB B

JIOKYMEHTBI

4.3

IToaroroBka MYJIbTUMEIUNHBIX MpEe3EHTalHM. Craiin.

JloOaBeHne Ha crnaig Tekcra W u3o0paxkeHuid. PabGora ¢




HECKOJIbKUMU cllaifjiaMu. JloOaBiieHue Ha clanyg

AyAUNOBU3YAJIbHBIX JAaHHBIX. AHI/IMaI_[I/IH. FI/IHepCCBIJ'IKI/I
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Tunel JAaHHBIX B sTaeKax ANEKTPOHHOU TAOJIALBL.
PenaktupoBanue u ¢opmatupoBanue Tabmul. BcerpoenHbie
GYHKIIUU U1 TIOMCKA MAaKCHMyMa, MHHHUMYyMa, CYMMBI |
cpenHero apudmernyeckoro. COpTUpOBKa IaHHBIX B BBIACICHHOM
nuanaszone. Iloctpoenuwe auarpamMm (TUCTOrpaMma, KpyroBas
auarpamMma, TOodeyHas auarpamma). BeiOop Tuma auarpammel.
[IpeoOpazoBanue (opmyn npu KonmupoBaHWUU. OTHOCHTEIbHAS,

a0COJIIOTHAS U CMEIIaHHas ajpecanus

4.5

YcnoBHbIe BBIUMCICHHUSI B JJIGKTPOHHBIX  Tabmuiax.
CymMmupoBaHue W TOJCYET 3HAYCHHA, OTBEYAMOIIMX 33JaHHOMY
ycnoButo. OOpaboTka OoibpIMX HAOOPOB AaHHBIX. YHCIEHHOE

MOZACIIMPOBAHUC B SJICKTPOHHBIX Ta6JII/IIIaX




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Undopmartuka: 7-i kiacc: 6a30BbIN YPOBEHb: YUEOHUK; S-€ U3/IaHUE,
nepepadotanHoe bocosa JI.JI., bocoBa A.FO. AkiimonepHoe oOIIeCTBO
«3narensctBo «IIpocBemenue»

» Uadopmartuka: 8-if kimacc: 6a30BbIN YPOBEHB: YUCOHHK; 5-¢ U3/IaHHE,
nepepadotanHoe bocosa JI.JI., bocoBa A.}O. AkiinonepHoe oOIECTBO
«3narensctBo «IIpocBemeHue

» Undpopmatuka: 9-it kiacc: 6a30BbIN YPOBEHb: YUEOHUK; 5-€ U3/IaHUE,
nepepadotanHoe bocosa JI.JI., bocoBa A.FO. AkiimonepHoe oOIIeCTBO

«3narensctBO «lIpocBemienre»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUYUTEJIA

* Iadopmartuka: 7-i kiacc: 6a30BbIN YPOBEHB: YUCOHUK; 5-€ U3IaHUC,
nepepadotanHoe bocosa JI.JI., bocoBa A.}O. AkiimonepHoe oOIeCTBO

«M3parenserBo «lIpocBemenne»

* Undpopmatuka: 8- kiacc: 6a30BbIN YPOBEHb: YUEOHUK; 5-€ U3/IaHUE,
nepepadotanHoe bocosa JI.JI., bocoBa A.}O. AkiinonepHoe oOIECTBO

«M3narensctBo «IIpocBemenue»

» Madopmartuka: 9-if kimacc: 6a30BbIN YPOBEHB: YUCOHHK; S5-¢ U3/TaHHE,



nepepadotanHoe bocosa JI.JI., bocoBa A.}O. AkiinonepHoe oOIECTBO

«3narensctBO «lIpocBemienre»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI
CETU UHTEPHET

Slanexc YueOHUK






