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®enepanbHas padoyasi NporpaMMa 1o y4eO0HoOMy npeamery

"Undopmaruka"
MNOACHUTEJIBHAS 3AIINCKA

ITporpamma 1o MH(OpPMaTHKE HA YPOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHMs COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTENbHOW MNpPOTrpaMMbl OCHOBHOTO OOIIEro
obpazoBanusi, npeacrasieHHbx B PI'OC OO0, a takxe (enepanbHoil paboueit mporpaMmbl BOCTUTAHUS.

[Tporpamma 1o wuHpopMaTHke AAET NpEACTaBICHHE O ILensaX, oOumeld crparerun oOyudeHwus,
BOCIIUTAHUS U Pa3BUTHsI OOY4YaOLIMXCS CPeACTBaMU MH(POPMATUKU Ha 0a30BOM YpOBHE, yCTAHABJIMBAET
00s13aTeNIbHOE IPEMETHOE COJIepKaHUE, IIPElyCMaTPUBACT €0 CTPYKTYPUPOBAHUE T10 pa3zesiaM U TeMaM.

[TporpamMa 1o HMH(POPMATHKE OMpPEIENseT KOJIMYECTBEHHBIE M KAaYECTBEHHBIC XapaKTEPHUCTUKU
y4eOHOro MaTepuaia Jyulst Ka)10ro rojia M3y4eHusi, B TOM YKCIe Ui COAEP KaTeIbHOTO HAIlOJIHEHUS Pa3HOTro
BUJa KOHTpOJIA (IPOMEXYTOUHOW aTTecTallMM OOy4YaroLIMXCs, BCEPOCCUICKUX MPOBEPOUHBIX pPadOT,
roCcyJIapCTBEHHOM UTOTOBOM aTTECTALIUN).

[Tporpamma o nH(MOPMATHKE SBISETCS OCHOBOM Ui COCTABIICHHSI aBTOPCKUX YYEOHBIX MPOrpamm,
TEMaTUYECKOI0 MJIAHUPOBAHUS Kypca YUUTEJIEM.

Llenssmu u3yyeHus HHPOPMATUKU HA YPOBHE OCHOBHOI'O O0ILEro 0Opa3oBaHUs SBISIOTCS:

(dbopMHpOBaHHE OCHOB MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
MH(POPMATHKH, JOCTHKEHHAM HAYYHO-TEXHHMUYECKOTO Mporpecca M OOMIECTBEHHOW MPAKTUKH, 3a CUET
pa3BUTH IPECTaBICHUN 00 HHPOPMALIMHU KaK O BXKHEHIIIEM CTPaTerHyecKOM Pecypce pa3BUTHUS IMYHOCTH,
rocyJapcTBa, O0IIecTBa, MOHUMAHUS POJIU MH(OPMALIMOHHBIX MPOLECCOB, HHPOPMALIMOHHBIX PECYPCOB U
MH(POPMAIMOHHBIX TEXHOJIOTUH B yCIOBHAX HU(PPOBON TpaHCHOPMAITTU MHOTHX c(ep KU3HI COBPEMEHHOTO
o01I1eCTBA;

o0ecrieyeHUe YCJIOBUH, CHOCOOCTBYIOIIMX PA3BUTHUIO AITOPUTMUYECKOIO  MBIIUICHUS  Kak
HE00XO0/IMMOT0 yCIIOBUS MPOPECCHOHATBLHON AEATEIbHOCTH B COBPEMEHHOM MH()OPMALMOHHOM OOIIECTBE,
MPEAMNOJIAraroIero CoCOOHOCTh 00yUaroIerocs pa3ouBaTh CI0KHBIC 33/1a4l Ha 0oJiee IPOCThIE MOA3aIauH,
CpaBHUBATh HOBBIC 33J1aUM C 33aJ]a4aMH, PEIIEHHBIMH paHee, OTPEACITh aru sl JOCTIKEHHS pe3ylibTaTa
U TaK JaJee;

dopmMHupoBaHHE W  Pa3BUTHE KOMIIETEHIMH oOydaroummxcs B 00JacTH  HCIOJB30BaHUSA
MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH, B TOM YHCJIe 3HAaHUI, YMEHUI U HaBBIKOB Pa0OTHI C
nHpopManue, MporpaMMHUPOBAHUs, KOMMYHHKAIlMd B COBPEMEHHBIX HH(POBBIX Cpeldax B YCIOBHUSX
obecrieyeHns: THPOPMALMOHHON O€30MaCHOCTH JIMYHOCTH 00Y4YaroLIerocs;

BOCIIUTaHHE OTBETCTBEHHOT'O M M30MPATEIbHOTO OTHOLIEHHUS K MH(POPMALMKN ¢ YIETOM MPABOBBIX U
ATHYECKUX aCTEeKTOB €€ paclpOCTpaHEHUs, CTPEMJICHHS K TIPOJOJDKEHUIO 00pa3oBaHUS B 0OOJACTH
MH(POPMAIIMOHHBIX TEXHOJIOTHI M CO3UIATEIBHOM IEATEIILHOCTH C TPUMEHEHHUEM CPEJICTB HH(POPMAITMOHHBIX
TEXHOJIOTUH.

WNudopmatrnka B OCHOBHOM 00111eM 00pa30BaHUU OTpaXkaer:

CYIIHOCTh MH(QOPMATUKN KaK HAYYHOW NUCIMILIMHBI, H3YJaromleil 3aKOHOMEPHOCTH MPOTEKaHUS U
BO3MOYKHOCTH aBTOMATH3aIlUH WH(OPMAITHOHHBIX TIPOIIECCOB B PA3JIMYHBIX CHCTEMAX;

OCHOBHBIE OO0JIACTH TPUMEHEHUS MH(POPMATHUKH, MPEXAE BCEro MHPOPMALMOHHBIE TEXHOJIOTUH,
yIpaBJIeHUE U COLUANIBHYIO chepy;

MEXIUCIATUTMHAPHBIA XapakTep HHPOPMATHKU ¥ HH(POPMAITMOHHOH e TETHHOCTH.

N3yuenne MHPOpPMATHKN OKa3bIBAET CYIIECTBEHHOE BIMSHUE Ha (HOPMHUPOBAHHE MHUPOBO33PECHUS
o0yyJaroIerocsi, €ro J>KU3HEHHYIO TIIO3UIMIO, 3aKJIaJbIBa€T OCHOBBI TOHUMAaHMUS IPHHIUIIOB
(YHKIIMOHMPOBAHUS M HCIOJIb30BaHUS MH(POPMALMOHHBIX TEXHOJIOIMH KaK HEOOXOIMMOrO0 MHCTPYMEHTA
MPAaKTUYECKH JFO00H NEeATeNTPHOCTH W OJHOTO W3 Hamboliee 3HAYMMBIX TEXHOJOTHYECKUX IOCTHIKEHHH
COBPEMEHHOW IMBIJIM3AIlMA. MHOTHE TpeIMETHBIE 3HaHUS M CIIOCOOBI JIESTETHbHOCTH, OCBOCHHBIC
o0yyYaromuMHUCs NpU H3YyYeHUH HH(OPMATHKH, HAXOJAT MPUMEHEHHE KaKk B paMKax 00pa3oBaTeIbHOTO
nporecca, Tak U B WHBIX JKU3HEHHBIX CUTYAIUSX, CTAHOBITCA 3HAYMMBIMH JUIS (DOPMUPOBAHUS KauecTB



JMYHOCTH, TO €CTh OPHUEHTHUPOBAHBI Ha (POPMHUPOBAHHE METANPEJAMETHBIX M JMYHOCTHBIX PE3yJIbTATOB
o0ydeHusl.

OcHoBHbIE 3a71a4K yueOHoro npeamera «MuadopmaTtika» — chopMupoBaTh y 00yUarOIIUXCS:

MOHMMaHKWE TPHUHIUIIOB YCTPOHCTBA M (YHKIIMOHHPOBAHUS OOBEKTOB IU(PPOBOTO OKPYKEHUS,
MPEJCTaBICHUA 00 MCTOPUHU U TEHICHIMAX Pa3BUTUA MH(OPMATHKH Teproaa nudpoBoil TpaHchopmanuu
COBPEMEHHOT0 00IIeCTBa;

3HaHWS, YMCHHS W HaBBIKM T'PAMOTHOW TOCTAHOBKM 33Ja4, BO3HHMKAKOIIUX B IPAKTHUYECKOU
JESITEIbHOCTH, JJII WX PEIICHHS C IOMOIIbI0 HH()OPMAIMOHHBIX TEXHOJIOTUH, YMEHHS M HaBBIKH
(bopManTu30BaHHOTO ONMCAHUS MIOCTABICHHBIX 33/ay;

0a3oBbie 3HAHUS 00 WH(POPMAIMOHHOM MOJCIMPOBAHUM, B TOM YHCIE O MAaTeMaTHYeCKOM
MO/JICIIMPOBAHNH;

3HAaHUE OCHOBHBIX AJITOPUTMHUYECKUX CTPYKTYP M YMEHHE NPUMEHSTH 3TH 3HAHUS I TIOCTPOCHHUS
JITOPUTMOB PEIICHHS 3a/1a4 [0 X MAaTEeMaTHYECKUM MOJIEIISIM;

YMEHHUSI ¥ HaBBIKM COCTaBJICHHUS MPOCTHIX MPOTPaMM IO MOCTPOCHHOMY alTOPUTMY Ha OJHOM W3
SI3BIKOB IIPOTPaMMHUPOBAHUS BEICOKOTO YPOBHSI,

YMEHHUST W HaBbIKH 3(P(PEKTHBHOTO HCIOJIb30BAHUS OCHOBHBIX THUIIOB TNPUKJIAIHBIX MPOrpaMM
(mpuito>keHMit) O0mIero Ha3HAYeHUST W WHQPOPMALMOHHBIX CHCTEM IS pEIIeHUS C HX ITOMOUIBIO
NPAaKTUYECKUX 3a/a4, BiaJeHue Oa30BBIMH HOpPMaMH HH()OPMAIMOHHOW S3TUKM M TIpaBa, OCHOBAMH
nH(pOpMaMOHHOM 0€30MMacCHOCTH;

YMEHUE TPaMOTHO HWHTEPIPETHPOBATH PE3yJbTAThl PEUICHUS TMPAKTHYECKUX 3a7a4 C IOMOIIBIO
MH(POPMAIMOHHBIX TEXHOJIOTHIA, IPUMEHSATH TOJTYYEHHBIC PE3yJIbTAThl B IPAKTHUECKON A TEITHHOCTH.

Llenu u 3a1a4n U3y4eHUs THPOPMATUKU HA YPOBHE OCHOBHOTO OOILIET0 0Opa30BaHUS ONPENENISIOT
CTPYKTYPY OCHOBHOTO COJICp)KaHHs y4eOHOTrO TIpeaMeTra B BUAC CICAYIONIMX YETHIPEX TEMaTHUECKUX
paszienos:

1u(ppoBasi rPaMOTHOCTB;

TEOPETUYECKHE OCHOBBI HHPOPMATUKH;

QITOPUTMBI U TIPOTPAMMHUPOBAHHUCE;

UH(POPMALIMOHHBIE TEXHOJIOTHH.

Ha n3yuenue nnpopmatrku Ha 6a3oBoM ypoBHe oTBoauTcs 102 vaca: B 7 kitacce — 34 yaca (1 gac B
Heqeno), B 8 kitacce — 34 vaca (1 gac B Heneno), B 9 kinacce — 34 yaca (1 yac B HeIeI0).

COJEPXAHUE OBYYEHUA
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[Tudposast rpaMOTHOCTH

Kommbrorep — yHUBEpCcaIbHOE YCTPOUCTBO 00paOOTKH JaHHBIX

KomneioTep — yHHBepcalbHOE BBIYUCIUTEIBHOE YCTPOWCTBO, paboTaroliee Mo mnporpamme. THIIBI
KOMIIBIOTEPOB: ME€PCOHAIBHBIE KOMITBIOTEPHI, BCTPOEHHBIE KOMITBIOTEPHI, CYNEPKOMITbIOTEPbl. MOOUIIbHbIE
YCTPOMCTBA.

OCHOBHBIE KOMIIOHEHTBl KOMIbIOTEpAa M MX HasHaueHuwe. I[Ipomeccop. OmneparuBHas u
JIOJITOBPEMEHHAsl MaMATh. Y CTPOCTBa BBOJA U BbIBOIA. CEHCOPHBIH BBOJI, TaTYMKU MOOMIIBHBIX YCTPOICTB,
cpeacTBa OMOMETPUUYECKON ayTeHTH(PUKALINY.

Hcropuss pa3BUTHS KOMIBIOTEPOB M TporpaMMHoOro obecneueHus. [lokoneHus KOMIBIOTEPOB.
CoBpeMeHHbIE TEHACHIIUU PA3BUTHS KOMIIBIOTEPOB. CynepKOMIBIOTEPHI.

[TapasnenbHble BBIYUCIEHUS.

ITepconanbubiil komnbroTep. [Ipoueccop n ero xapakTepUCTUKH (TaKTOBask 4acToTa, pa3psaHOCTB).
OmneparuBHas namsATh. JloiroBpeMeHHas namsTh. Y CTpoiicTBa BBoJa U BbiBoJa. OOBEM XpaHUMBIX JTAaHHBIX
(omepaTuBHAsI MaMATh KOMITBIOTEPA, KECTKUN U TBEPIOTENbHBIM UCK, MOCTOSTHHAS MaMsITh cMapTdoHa) U
CKOPOCTb JIOCTYTIA JUISl PA3JIMYHBIX BUJOB HOCUTEIIEH.

TexHuka 0€30MacHOCTH U MpaBUiIa pabOThI HA KOMITBIOTEPE.

IIporpammel 1 JTaHHBIE



[TporpammHuoe oOecrieuenne komrbiotepa. [IpuxiagHoe mporpammuoe obecneueHue. CUCTeMHOE
nporpaMMmHoe obecriedenue. Cucrembl mporpamMmupoBaHusi. [IpaBoBas oxpaHa HporpaMM U JaHHBIX.
becrutatHpie u ycnoBHO-0ecmiaTHBIE porpaMMbl. CBOOOHOE MporpaMMHOE oOecTieueHue.

®daiinel v nanku (katajgoru). [IpuHune! moctpoenus danaoBsix cucteM. [lomHoe nms daiina (mamnku).
[TyTts K ¢aiiny (nmanke). Pabota ¢ ¢aitnamu 1 KatanoraMu CpecTBaMH ONEPAMOHHON CHCTEMBI: CO3JIaHHE,
KOIIMPOBAHUE, NEPEMEIICHNE, TIEPEUMEHOBAHNE U yaaleHue ¢aiiioB u nmamnok (katanoro). Tumsl (aitnos.
CaoiicTBa (aitnnoB. XapakTepHble pazMepbl (aillioB pa3lWyHBIX TUIOB (CTpaHUIA TEKCTa, 3JIEKTPOHHAs
kHMra, Qororpadus, 3amuch IECHU, BUACOKIUI, IOTHOMETPAXHbIM (uiabM). ApxuBanus JaHHBIX.
Hcnonp3oBanue nporpaMMm-apxuBatopoB. daiinoseiii Mmenemkep. [louck ¢aitios cpeacTBaMu onepanoHHONR
CUCTEMBI.

KomnbroTepHbie BUPYCHI U APyTHe BPEIOHOCHBIE MpOorpaMMbl. [IporpamMmsl Ui 3a1IUTHL OT BUPYCOB.

KomnerorepHsie cetu

O0beanHeHue koMmnbloTepoB B ceTh. CeTh MHTEpHET. Beb-cTpanuiia, BeO-caiit. CTpyKTypa agpecoB
BeO-pecypcoB. bpaysep. IlouckoBwie cucremsl. Ilonck wuH(pOpMamuu MO KIIOYEBBIM CIOBaM U IO
n300paxeHuto. JJoctoBepHOCTs HH(POPMAIUH, [TOJTy4eHHOI U3 IHTepHeTa.

CoBpeMeHHbIE CEpBUCHI HHTEPHET-KOMMYHHUKAIUI.

CereBoli 3THKET, 0a30BbIe HOPMBI MH()OPMALMOHHOW 3TUKM M TpaBa mpu padore B WHTepHeTe.
Crpareruu 6e3omnacHoro nosezeHus B lurepuere.

TeopeTnueckre 0OCHOBbI HHPOPMATHKU

Hudopmanus u nHGOPMAIIMOHHBIE ITPOLIECCHI

Wupopmaniys — 0qHO U3 OCHOBHBIX NOHITUI COBPEMEHHOM HAyKH.

WNupopmannsg Kak cBeleHUs, NpeaHa3HAUYEHHbIE Ul BOCHPUATHS YEJIOBEKOM, U MHpOpMaIus Kak
JaHHbBIE, KOTOPbIE MOTYT OBITH 00pa0OTaHbI ABTOMAaTU3UPOBAHHON CUCTEMOM.

JIMCKpeTHOCTh AaHHBIX. BO3MOXXHOCTh ONMKCaHus HEMPEPHIBHBIX OOBEKTOB U MPOIIECCOB C TTOMOIIIBIO
JUCKPETHBIX JTaHHBIX.

NHupopmalinoHHbIE MPOLIECCHI — TPOLIECCHI, CBA3aHHbIE C XPaHEHUEM, ITPE0Opa30BaHNEM U Ilepeiadeit
JTAHHBIX.

[TpencraBnenne nHGpoOpMaLUU

CumBon. Andasut. MomHocts andasuta. PasHooOpasue s3b1k0B U andasutoB. EcrecTBeHHbIE U
(dhopmasibHBIE SI3bIKU. ATI()aBUT TEKCTOB Ha PYCCKOM si3bIke. J{BonuHbIi andaBut. KomnyecTBO BCEBO3MOKHBIX
CIIOB (KOJIOBBIX KOMOWHAIui) (pUKCUpoBaHHOW AMWHBI B ABoMYHOM ajidasute. [IpeobpasoBanue nr060ro
anaBuTa K 1BOMYHOMY. KoIruecTBo pa3nuyHbIX CJI0B (PMKCUPOBAHHOM JUTMHBI B aindaBuTe ONpeaeaEHHOMN
MOIIIHOCTH.

KoaupoBanue cuMBOJIOB OJTHOTO ajiaBUTa C IIOMOIIBIO KOJIOBBIX CJIOB B IPYyroM aydaBute, KOJ0Bas
TabnuIa, 1eKOAUPOBAHUE.

JiBonuHsIit kof. [Ipencrapnenne JaHHBIX B KOMIIBIOTEpPE KaK TEKCTOB B IBOMYHOM ali(haBUTE.

Nupopmannonuslii 00bEM naHHBIX. bUT — MUHMMalbHas €QUHMIIA KOJMYecTBa MH(OpMaLUd —
JIBOWYHBIM pa3psa. EnuHunel msMmepeHuss MHQOpMalMOHHOrO oObEMa NaHHBIX. but, Oailt, KuaoOaulT,
Mera0auT, rurabamT.

CxkopocTb nepesiauu JaHHBIX. EQUHUIBI CKOPOCTH NEpENAaYN IaHHBIX.

KoagupoBanue TtexkcroB. PaBHomepnbiii kona. HepaBnHomepusiii  kon. Komupoka ASCIIL
Bocemubutabie komupoBku. Ilorstue o xomgmpoBkax UNICODE. JlekomupoBanue CcOOOMICHUH C
MCIOJIb30BAHUEM PAaBHOMEPHOT'O U HEpaBHOMEPHOT0 Koja. MHpopMannoHHblif 00bEM TeKCTa.

Hckaxxenue nHdopMaIum npu nepeaaye.

O6mee mpencraBieHne o UGPOBOM MPEACTABICHUN ayJIWOBU3YAIbHBIX U JPYIHX HEMPEPBIBHBIX
JTAHHBIX.

Koaunposanue nsera. [[Betosie mogenu. Monens RGB. 'my6una xoauposanus. [Tanurpa.

PactpoBoe u BekTOpHOE mpencTaBieHue uzoOpakeHuil. [lukcens. OneHka HHPOPMAITMOHHOTO
00BbEMa rpaduuecKkux JaHHbIX Ul paCTPOBOTO H300paKeHUSI.

Koauposanue 3Byka. PaspsiniHocts u yactoTa 3anucu. KoanuecTBo kaHAJIOB 3aMUCH.

OneHka KOJMYECTBEHHBIX I1apaMETPOB, CBSA3AHHBIX C IMPEJCTABICHUEM U XPAHEHHUEM 3BYKOBBIX
daiinos.



WNHpopMalnOHHbBIE TEXHOJIOTHH

TekcToBbIE JOKYMEHTHI

TekcToBbIE JOKYMEHTBI U MX CTPYKTYPHBIE DJIEMEHTHI (CTpaHMLIa, ad3all, CTPOKa, CI0OBO, CUMBOII).

TekcToBBI TpoLecCOp — MHCTPYMEHT CO3JaHMsl, PEeJaKTHpPOBaHHUA M (HOpPMATHUPOBAHUS TEKCTOB.
[IpaBuna nabopa TekcTta. PemaktupoBanme tekcra. CBoiictBa cumBoyioB. IHpudr. Tumbsr mpugros
(pybnensle, ¢ 3aceukamu, MOHOMMpPHUHHEIE). [lomykupHOoe u KypcuBHOe HauepraHue. CBOHCTBA a03aleB:
rpaHuIIbl, a03alHBIN OTCTYII, HHTEpPBaJ, BblpaBHUBaHME. [lapaMeTpsl crpanuibl. CTuieBoe popMaTHpoBaHuE.

CrpykTypupoBaHue HH()OPMALMU C IOMOIIBIO CIHUCKOB M Tabiaul. MHOrOypoBHEBbIE CIHMCKH.
Jlo6aBneHne TabauIl B TEKCTOBBIE TOKYMEHTHI.

BcraBka n300pakeHUi B TEKCTOBBIE JOKYMEHThI. O0TekaHne n300pakeHni TeKCTOM. BiiroueHue B
TEKCTOBBIM JOKYMEHT jauarpamm, (Gopmyls, HyMepaluud CTPaHUI], KOJOHTUTYJOB, CCBUIOK H JPYIHX
3JIEMEHTOB.

ITpoBepka mnpaBonucanus. PaccraHoBka mnepeHocoB. Il'osocoBoit BBoa Tekcra. Onruueckoe
pacriozHaBanue Tekcta. KommbrorepHslii nepeBoa. Vcmons3oBanue cepBucoB MHTepHeTa ansi 00paboOTKH
TEKCTa.

Komnbrotepnas rpadpuka

3HaKOMCTBO C TpaduuecKuMu perakTopamu. PactpoBeie pucyHku. Vcmonp3oBaHue rpapuyuecKux
IIPUMHUTHBOB.

Onepanuu pelakTUpoBaHUs TIpadUyecKuXx OO0BEKTOB, B TOM uHcie LU(poBbIX (oTorpadmuii:
U3MEHEHHE pa3Mepa, oOpes3ka, MOBOpPOT, OTpakeHHe, pabdora ¢ obiacTaMu (BbIIEICHHE, KONMMPOBAHUE,
3aJIMBKa LIBETOM), KOPPEKLIUSI LIBETA, IPKOCTU U KOHTPACTHOCTH.

Bekropnas rpaduka. CozmaHue BEKTOPHBIX PHCYHKOB BCTPOCHHBIMH CPEICTBAMHU TEKCTOBOTO
poleccopa Wil JIpyrux rnporpamm (npusioxeHuit). JlobapieHre BEKTOPHBIX PUCYHKOB B JOKYMEHTBI.

MynbTUMeauiiHbIE IPEe3eHTaluN

[ToaroToBka MyIbTHMEIMIHBIX pe3eHTannii. Cnaiin. JloGaBieHnue Ha ciaii TeKCTa M H300pakeHUi.
PaboTa ¢ HECKOIBKUMHU CITaliJaMH.

JloGaBneHue Ha ciaii]l ay JMOBU3yallbHBIX JaHHbIX. AHUMAIMs. [ unepcchpliky.

8 KITACC

TeopeTnueckre 0CHOBbI HHPOPMATHKU

CHCTEMBI CUNCIICHUS

Hemno3umnumonnsie 1 MO3UIMOHHBIE cUCTeMbl cuncienus. Andasut. OcHoBanue. PazsépuyTas ¢popma
3anucu yncia. [lepeBos B IECATUUHYIO CUCTEMY YUCEN, 3AMMMCAHHBIX B IPYTUX CUCTEMAX CUUCIICHUS.

PumMckas cucteMa cumciaeHus.

JBonuHas cucrema cuncienus. IlepeBon nenbix uncen B npeaenax ot 0 1o 1024 B 1BonyHyo cuctemy
cuucienus. BoceMmepuunas cucrema cuucienus. [lepeBo yncen 3 BOCbMEPUYHON CUCTEMBI B IBOUYHYIO U
NECATUYHYI0 CcucTeMbl W obOparHo. IllectHamnarepuunas cuctema cuucienus. [lepeBoxy umcen wu3
[IeCTHAIIATePUYHON CUCTEMBI B IBONYHYIO, BOCBbMEPUYHYIO U JECITUUHYIO CHCTEMBI U 00paTHO.

ApudmeTndeckne onepanuy B IBONYHON CUCTEME CUUCTICHUS.

DJIeMEHTHl MaTeMaTHUECKOM JIOTUKH

Jlornyeckue BbICKa3biBaHUs. JlorMUeckre 3HAYEHHS BBICKA3bIBAaHUW. DJIEMEHTApHBIE U COCTAaBHBIE
BBICKa3bIBaHUs. Jlornueckue onepamnuu: «u» (KOHBIOHKIINS, JJOTHUYECKOE YMHOKEHHUE), «HIN» (TU3BIOHKITHS,
JIOTUYECKOE CIOXKEHHE), «He» (Joruueckoe orpumanue). [Ipuopurter morndeckux omepanuii. Onpenenenue
WCTUHHOCTH COCTABHOI'O BBICKA3bIBAHMS, €CJIM M3BECTHHI 3HAYCHHUS HWCTUHHOCTH BXOISMIIUX B HEro
AJIEMEHTAPHBIX BbICKa3biBaHWW. Jlormueckue BhlpakeHHWs. [IpaBmiia 3amucH JIOTUYECKUX BBIPAKECHUH.
[TocTpoenue TabIUIl UICTHHHOCTH JIOTUYECKUX BBIPAKEHUH.

Jlornueckue 3meMeHThl. 3HAKOMCTBO € JIOTUYECKMMH OCHOBAMH KOMIIBIOTEPA.

AJNTOPUTMBI ¥ IPOTPAaMMHPOBAHNE

WcnomauTeny u anrOpuTMbl. AJTOPUTMUAYECKHE KOHCTPYKITHH

[TonsiTue anroputma. McnoaHuUTENN aIrOPUTMOB. AJITOPUTM KaK TUIAH YIPABICHUS UCIIOJHUTEIEM.

CgoiictBa anroput™a. CriocoObl 3aITUCH aIrOpUTMAa (CIIOBECHBIN, B BUJIE OJIOK-CXEMBI, IPOTPaMMa).



AnropurMuueckue — KOHCTpyKUMHM. KoHCTpykuus — «ciegoBaHue».  JIMHEWHBI — alnroputM.
OrpaHn4eHHOCTb JIMHENHBIX AJITOPUTMOB: HEBO3MOKHOCTb IPEAYCMOTPETh 3aBUCUMOCTD
IIOCJIEZI0BATEIBHOCTH BBIOIHIEMBIX JEHCTBUN OT UCXOMHBIX JaHHBIX.

KoHcTpykuust «BeTBICHHE»: MOJIHAA U HenojiHas (GopMbl. BellogHeHne M HEBBIIOJIHEHUE YCIOBUS
(MCTHHHOCTb U JIOKHOCTB BbICKa3biBaHUs). [IpocThie U cocTaBHBIE yCIIOBUS.

KoHCcTpyKIHs «IIOBTOPEHUS»: HUKIIBI C 3aIaHHBIM YMCJIOM IIOBTOPEHUM, C YCIOBUEM BBIIIOJIHEHUS, C
IIEPEMEHHOH 1UKJIA.

Pazpabotka 11 pOpMaIbHOIO MCIOJIHUTENS AITOPUTMA, MPUBOJAIIEIO K TpeOyeMOMy pe3ysbTaTy
[P KOHKPETHBIX MCXOJAHBIX JaHHBbIX. Pa3paboTka HECIIOKHBIX aJFOPUTMOB C MCIOJIb30BAaHUEM LIMKIIOB U
BETBJICHUH Ul yIpaBieHUus (POpPMaIbHBIMHU UCIIOJHUTEISAMH, TAKUMH Kak Pobot, Yepenarka, YepTExHUK.
BeinonHeHnue aaropuTMOB BPYUHYIO M Ha KoMIlbloTepe. CUHTaKCHYeCKHE U JIOrHuecKue omnoKku. OTKaszbl.

SI3bIK IPOrpaMMUPOBAHHUS

SA3pik nporpammupoBanus (Python, C++, Ilackans, Java, C#, LlIkonapHbBIN ATropuTMHUYECKUI S3BIK).

CucreMa nporpaMMUpPOBaHUs: PEAAKTOP TEKCTA IIPOrPaMM, TPAHCIISITOP, OTJIA UK.

IlepemeHHas: Tum, uMs, 3HaueHue. Llenble, BEIECTBEHHbBIE U CUMBOJIBHBIC IEPEMECHHBIE.

Omnepatop npucBauBaHus. ApupMeTHYecKre BbIPAXKEHUS U MOPSIOK MX BelUMCcIeHUs. Onepanuu ¢
LEJIBIMU YACIAMM: LIEJOYUCIICHHOE IEJICHHUE, OCTATOK OT JCIICHUS.

BerBnenus. CocraBHble YClIOBHS (3allUCh JIOTMYECKUX BBIPQKEHMM Ha U3y4aeMOM  SI3bIKE
nporpaMMmupoBanusi). Haxoxnenne MUHMMyMa M MakcUMyMa U3 JBYX, TPEX M 4eThIpéX uucen. Pemienue
KBaJIpaTHOI'O YPAaBHEHUs, UMEIOIIETO BEIIECTBEHHBIE KOPHH.

Jwuanorosass omiazka NIpOrpaMm: IIOIIATOBOE BBIIOJHEHHWE, IPOCMOTP 3HAYECHWM BEJIM4YMH,
OTJIa/I0YHbIN BBIBOJI, BBIOOpP TOUKH OCTAHOBA.

[Mukn ¢ ycnoBueMm. Anroput™ EBkinmaa A HaxoKAGHHsS HAaUOOJIBLIETro OOLIEro AEIMUTENs JIBYX
HaTypaJbHbIX uuces. Paz0bueHue 3amucu HaTypaJlbHOTO YHUCla B MO3UIMOHHON CHCTEME C OCHOBAHUEM,
MEHBIIUM WU paBHBIM 10, Ha OTIENbHBIE TU(PHI.

[{uks ¢ nepeMeHHONW. ANTOPUTMBI IPOBEPKU JEIUMOCTH OJHOTO LIE€JIO0r0 YUCIIa Ha IPYroe, IPOBEPKU
HaTypaJIbHOTO YHCJIa Ha IIPOCTOTY.

OO0paboTka CUMBOJBHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBBIE) IepeMeHHble. [locuMBONbHAs
o0OpaboTka cTpok. [loacuér yacToThl MOSIBIEHUS CUMBOJIA B CTpoKe. Berpoennsle GyHKunu 17151 00paboTku
CTPOK.

AHanu3 alropuTMOB

OmnpezneneHre BO3MOMKHBIX PE3yJbTaTOB pabOThl alrOpUTMa IMPH JAHHOM MHOXKECTBE BXOIHBIX
JAHHBIX, OTPEIETICHUE BO3ZMOKHBIX BXOJIHBIX JIAHHBIX, IPUBOSAIIUX K JAHHOMY PE3yJIbTaTy.

9 KIIACC

[Mu¢posast rpaMOTHOCTH

I'moGanbHast cetb IHTEpHET U cTpaTerun 6€30MacHOro MOBEACHUS B HEH

I'mobanenast cerp WuHtepHer. IP-agpeca y3moB. CereBoe XpaHeHME JaHHBIX. MeToJbl
WH/IMBUYaJIbHOTO M KOJJICKTUBHOTO pa3MelieHuss HoBoi uHpopmaruu B MuTepHere. bonbime nanubie
(MHTEepHET-aHHbIE, B YaCTHOCTHU JaHHbIE COLUAIBHBIX CETEHl).

[Tonsitne 00 MHGOPMAITMOHHON O€30MTaCHOCTH. Y TPO3bl HHPOPMAIIMOHHON 0€301MacHOCTH TTPH padboTe
B IJ100aMbHON CETH W MEeTOJbl MpOoTHUBOAEHCTBUS uM. IIpaBuna Ge3omacHoil ayTeHTH(HKaNMU. 3aluTa
muuHoi mHpopmanuu B MutepHere. besonacusle ctpateruun noseneHus B Murepuere. IIpenynpexnenue
BOBJICUEHUS B JIECTPYKTUBHBIE U KPUMUHAIbHBIE (POPMBI CETEBOM aKTHUBHOCTHU (KMOEpOYJUIMHT, (PUIIKUHT U
npyrue Gopmal).

Pabora B nH(OpMAIIMOHHOM NPOCTPAHCTBE

Buner nedarensHocT B VIHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHHUKAIIMOHHBIE CEPBUCHI (IIOYTOBAs
ciyx0a, BHJI€0-KOH(EpEeHII-CBsI3b U JIpyTue), CIpaBOYHbIE CIyXKObl (KapThl, paclucaHus W JpyTue),
MIOMCKOBBIE CIYXObI, CIIy’KObl OOHOBJIEHHS MPOTPaMMHOr0 obecriedeHus U Apyrue ciayxOobl. CepBuCHI
roCyJJapCTBEHHbIX yciryr. O6saunble XpaHUIuIa JaHHbIX. CpeicTBa COBMECTHON pa3pabOTKH JOKYMEHTOB



(onnaitH-o¢ucsl). [Iporpammuoe obecriedeHne Kak BeO-CEpBUC: OHJIAWHOBBIC TEKCTOBBIE M TpaduuecKue
PelaKkTophl, CpeIbl pa3pabOTKU MPOTPAMM.

TeopeTnueckre 0CHOBbI HHPOPMATHKU

MonenupoBaHue Kak METO]] TO3HAHUS

Mopnens. 3amaum, pemaeMbie ¢ [OMOIIBI0  MojenupoBanus. Kiaccupukanmumm Mopenei.
Marepuanbable (HaTypHble) W HH(POPMAIMOHHBIE MOAETH. HemnpepbiBHBIE W TUCKPETHBIE MOMAEIH.
Nmutammonnsie moaenu. Mrposeie moaenu. OneHka aJeKBaTHOCTH MOJIEIH MOJACIUPYEMOMY OOBEKTY U
LEJISIM MOACITUPOBAHUS.

TabGmunsie Moaenu. Tabnuia Kak IpeacTaBIeHUEe OTHOUICHHUS.

ba3bl nannbix. OTOOp B TabNHUIE CTPOK, YIOBIETBOPSIIOIIUX 3aJaHHOMY YCJIOBUIO.

I'pad. Bepmmna, pedpo, myts. OprieHTHpOBaHHBIC U HEOPpHUEHTHPOBaHHBIE Tpadbl. [lmnHa (Bec) pedpa.
BecoBas matpuna rpada. [Jnuna nytu mexnay BepuinmHamu rpada. Ilouck onTumanbHOro mytu B rpade.
HauanbHas BepmmHa (MCTOYHMK) M KOHEYHAs BepIIMHA (CTOK) B OPHEHTHUPOBAHHOM rpade. Beruucnenue
KOJIMYECTBA ITyTeH B HAIIPABICHHOM AI[MKJINYECKOM rpade.

Hepero. Kopens, BepiuHa (y3en), 1ucT, pedpo (ayra) aepesa. Beicota aepea. [Toxnepeso. [Ipumepsr
UCIOJIb30BaHus JepeBbeB. [lepeGop BapraHTOB ¢ MOMOIIBIO JIepeBa.

[TonsaTHe MaTeMaTHYeCKOW Mojenu. 3agadd, pemaeMble C  [MOMOINBI0  MaTeMaTHYECKOTro
(KOMIIBIOTEpHOT0) MozAenupoBanusd. OTIMYHME MaTeMaTHYECKOH MOJENH OT HATypHOW MOAETH U OT
CJIOBECHOTO (JIUTEPATYPHOTO) OMKUCAHUS OOBEKTA.

DTanbl KOMIBIOTEPHOTO MOICTTUPOBAHUS: TIOCTAHOBKA 33/1a4H, TOCTPOCHNE MaTeMaTHUYECKON MOJIETH,
IporpaMMHasl pealn3anus, TECTUPOBAHHE, NPOBEIECHHE KOMIBIOTEPHOTO HKCIEPUMEHTa, AaHaJH3 ero
pe3yJabTaTOB, YTOYHEHUE MOJICIIH.

AJTOPUTMBI U IPOTPAMMUPOBAHKE

Pa3paboTka aaroputMoB U mporpamm

PazOuenne 3amaunm Ha mona3amaud. COCTaBlIEHHE aJTOPUTMOB W TPOTPaMM C HCIIOJIb30BAaHHEM
BETBJICHUH, IIUKIJIOB ¥ BCTIOMOTATEIbHBIX aJITOPUTMOB Ul YIPaBJIeHUs UcHodHUTeneM PoboT mimm nqpyrumu
UCIIOJHUTENISAMU, TAaKUMU Kak Yepenaiika, YepTEKHUK U JPYTUMHU.

Tabnuunble Benmu4uHBI (MaccuBbl). OmgHOMepHbIe MaccuBbl. COCTaBIEHHE U OTIAAKa MPOTPaMM,
peann3yroInX TUMIOBBIE AITOPHUTMBI 00PaOOTKM OJTHOMEPHBIX YMCIIOBBIX MAaCCHUBOB, Ha OJHOM M3 SI3BIKOB
nporpammupoBanus (Python, C++, [Tackans, Java, C#, lllkonbHbIN ANTOpUTMUYECKHH SI3bIK): 3aMIOJIHEHHE
YHCIOBOTO MAacCCHBa CIyYaHBIMH YHUCIIaMH, B COOTBETCTBUU C (POPMYION WM MyTEM BBOJA YHUCEI,
HAXO0XJEHUE CYMMBI 3JIEMEHTOB MAacCHBa, JUHEHHBIA TMOUCK 3aJlaHHOTO 3HAUEHUS B MAacCHBE, MOJCYET
DJIEMEHTOB ~ MAacCHBa,  YJOBJETBOPSIONIUX  33JaHHOMY  YCJOBHIO, HAaxOXJIEHHE MHHHUMAIBHOTO
(MakcuManbHOTO) AeMeHTa maccuBa. CoOpTHpOBKA MacCcuBa.

OO0OpaboTka TMOTOKA [aHHBIX: BBIYMCICHHE KOJIUYECTBA, CYMMBI, CpPETHEro apuMeTuyeckoro,
MUHUMAIBHOTO W MAaKCHMAaJIbHOTO 3HAUEHUS DJIIEMEHTOB TOCIEI0BATEIBHOCTH, YIOBIETBOPSIOMIUX
3aJJaHHOMY YCJIOBHIO.

Ynpasnenue

VYmupasnenue. Curnan. O6parHas cBsi3b. [lomydeHue curHanoB oT MUGPOBBIX JATYUKOB (KacaHWs,
paccTosiHus, CBeTa, 3Byka U Aapyroro). [Ipumepsl MCHOIb30BaHUS MPUHIIMIIA OOPATHOM CBS3M B CHCTEMax
VIPaBJICHUS] TEXHUUECKUMH YCTPOHCTBAMH C TIOMOIIBIO TaTYNKOB, B TOM YHCJIE B POOOTOTEXHUKE.

[Tpumepbl poOOTH3UPOBAHHBIX CHCTEM (CHCTEMa YIPABJICHUS ABMKEHHEM B TPAHCIIOPTHOH CHCTEME,
CBapOYHAsl JIMHUS aBTO3aBOJIa, aBTOMATU3UPOBAHHOE YIIPABIEHUE OTOIJICHHEM J0Ma, aBTOHOMHAsI CHCTeMa
yIpaBIeHUS TPAHCTIOPTHBIM CPEJCTBOM U APYTUE CUCTEMBI).

WNHpOopMannOHHBIE TEXHOJIOTHH

DIIeKTPOHHBIE TaOTUIIBI

[TorsiTue 00 SNEKTPOHHBIX Tabmuiax. THUMBl JAaHHBIX B SYEHKaX JIIEKTPOHHOW TaOJHUIIBI.
PenaktupoBanue u hopmatupoBanue Tadnui. BerpoeHHbie GYHKIIUN U TOMCKa MAaKCUMyMa, MHHIMYMA,
CyMMBI " cpenHero apupmermueckoro. COpTHpOBKAa TaHHBIX B BBIJICICHHOM auana3zoHe. [loctpoeHwme
auarpamm (TECTOTpaMMa, KpyroBasi [uarpaMma, ToueqHas Juarpamma). Beroop tuma muarpamMmel.

[TpeoOpazoBanue hopmy:n npu konupoBanuu. OTHOCUTEIbHAS, A0COMIOTHAS U CMEIIIaHHAs aJpecaliusl.



VYciioBHBIE BBIYHCICHHS B D3JCKTPOHHBIX Tabnumax. CyMMHUpOBaHME W TOJACYET 3HAYCHUIA,
OTBEYAIOLINX 33JaHHOMY yclIoBHIO. OOpaboTka 6oibIInX HAOOPOB NaHHBIX. UHCICHHOE MOJICIUPOBAHUE B
AIIEKTPOHHBIX TaOINIIaX.

NudopmanroHHbIe TEXHOJIOTHH B COBPEMEHHOM OOIIECTBE

Posib nH(MDOPMAIIMOHHBIX TEXHOJOTUH B PAa3BUTUU YKOHOMHKH MHpA, CTpaHbl, peruoHa. OTKpBITHIE
o0pa3oBaTenbHbIC PECYPCHI.

[Ipodeccun, csa3zannbie ¢ mHGOPMATHKOW M MHGDOPMALMOHHBIMH TEXHOJOTHSIMHU: BeO-TU3aiiHep,
IPOTrPaMMHCT, pPa3pabOTYMK MOOMIBHBIX TNPHIOKECHUH, TECTHPOBIIMK, aPXUTEKTOP HPOTrPaMMHOTO
o0ecredyenus, CIIeUAINCT M0 aHAIN3Y JaHHBIX, CHCTEMHBIN aIMUHHCTPATOP.

INIAHUPYEMBIE PE3VJIbTATbBI OCBOEHMA ITPOI'PAMMEBI 110 UHOOPMATHUKE HA
YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

N3yuenne nHpOpMATUKHA HA YPOBHE OCHOBHOI'O OOIIEro 0O0pa3oBaHMs HAIPABICHO HA JIOCTHKECHUE
O0Oy4arolUMUCS JTUYHOCTHBIX, METANpPEAMETHBIX U MPEAMETHBIX pEe3yJlbTaTOB OCBOCHMS COJIEp>KaHUs
y4eOHOro mpeaMera.

JIMYHOCTHBIE PE3VYJIbTATHI

JIn4HOCTHBIE pe3yibTaThl MUMEIOT HANPABIEHHOCTh HA PELICHHE 3a/ad BOCIUTAHUS, Pa3BUTUA U
ColLlMaIN3aluu 00yJaroUINXCsl CPECTBAMU YUYEOHOTO IIpeIMeTa.

B pesynbraTe nzydenust uHGOpMaTUKU Ha YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHus y 00y4aronierocs
OyayT c)OpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIC PE3yJIbTATHI B YACTH

1) naTproTHYECKOro BOCIIMTAHUSA:

[IEHHOCTHOE OTHOIIECHHE K OTEUYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUECKOMY M HAyYHOMY HACJIEIHUIO,
MMOHMMAaHKE 3HaueHUs1 HH(HOPMATUKH KaK HAyKU B )KU3HU COBPEMEHHOTO OOIIECTBA, BIIaJICHUE TOCTOBEPHOM
uHbopManKel O TepeTOBBIX MHUPOBBIX M OTCUECTBEHHBIX JOCTIKCHHSX B 001acTH WH(POPMATUKHA U
MH(POPMAIMOHHBIX TEXHOJIOTHUH, 3aMHTEPECOBAHHOCTh B HAayYHBIX 3HAHUSAX O IU(PPOBON TpaHchopmarum
COBPEMEHHOT0 00IIeCTBa;

2) 1yXOBHO-HPAaBCTBEHHOT'O BOCITUTAHUS:

OpHUEHTAIMsI Ha MOpaJIbHbIE LIEHHOCTH M HOPMBI B CUTYallUsSIX HPABCTBEHHOI'O BBHIOOPA, TOTOBHOCTh
OLICHMBATh CBOE IOBEACHME U TOCTYNKH, a TAaKKE IMOBEACHHWE M IOCTYNKH JPYTHX JIOAEH C MO3ULUU
HPAaBCTBEHHBIX M INPABOBBIX HOPM C YUYETOM OCO3HAHMS IOCIIEACTBUN MOCTYINKOB, aKTUBHOE HEMPUSTHE
acoIMaJIbHBIX MTOCTYNKOB, B TOM uucie B IHTepHeTe;

3) rpaKIaHCKOTO BOCTIUTAHMUS:

IIPEJICTAaBICHUE O COLMAIbHBIX HOPMAaxX M MpaBUaX MEXJINYHOCTHBIX OTHOIIEHUH B KOJUIEKTHBE, B
TOM YHCIIE€ B COLMAIbHBIX COOOIIECTBAaX, COOMIOACHUE MpaBUi O0€30MaCHOCTH, B TOM 4YHCJIE HABBIKOB
0€30MacHOro MOBEIEHUS] B HHTEPHET-CPEeJie, TOTOBHOCTh K Pa3HOOOPA3HOW COBMECTHOMN JEATENILHOCTH MPH
BBINIOJTHEHUM Y4YeOHBbIX, IIO3HABATEJIbHBIX 3a/ady, CO3JaHUU Y4YEOHBIX IPOEKTOB, CTpPEMJIEHHE K
B3alMOITIOHUMAHMIO U B3aMOIIOMOIIH B IPOIIECCE 3TOM yueOHOM! 1€ TeNbHOCTH, TOTOBHOCTh OIIEHUBATh CBOE
MOBEJICHHUE M MTOCTYNKHU CBOUX TOBAPHILEH € MO3UIMHY HPAaBCTBEHHBIX U TPABOBBIX HOPM C YUETOM OCO3HAHUS
IIOCJIEACTBUM ITOCTYIIKOB;

4) ueHHOCTEW HAyYHOTO IMO3HAHUS:

c(OpMUPOBAHHOCTH MHUPOBO33PEHUYECKUX TMpeAcTaBieHnil 00 uHpopMauuu, HHGOPMALUOHHBIX
nporeccax U HHHOPMAIIMOHHBIX TEXHOJIOTUSAX, COOTBETCTBYIOIUX COBPEMEHHOMY YPOBHIO Pa3BUTHU S HAYKH
1 001IeCTBEHHON MPAKTUKU U COCTABJISIOIINX 0a30BYI0 OCHOBY ISl IOHUMAHUSI CYIIIHOCTH HayYHOU KapTHHBI
MUDa;

UHTEpeC K OOY4YeHHIO U T[O3HAHHIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
camM000pa3oBaHMI0, 0CO3HAHHOMY BBIOOPY HAIPaBICHHOCTU M YPOBHs 00y4EHUS B JaJIbHEHIIIEM;

OBJIaJICHUE OCHOBHBIMHM HABBIKAMHU MCCJIEI0BATENBCKONW AEATEIbHOCTH, YCTAHOBKA HA OCMBICICHHE
OTIbITa, HAOIIOAEHU, TOCTYNIKOB U CTPEMJICHHE COBEPIICHCTBOBAThH MYTH JIOCTH)KEHUS MHIUBUAYAIBHOTO U
KOJUIEKTUBHOT'O OJIaromnoydus;

c(OopMHPOBAHHOCTh MH()OPMAIITMOHHON KYJIbTYphl, B TOM YHCII€ HAaBBIKOB CAMOCTOSITEIbHON PabOTHI
C y4yeOHBIMH TEKCTaMHM, CIPABOYHOM IJUTEpaTypoil, pa3HOOOpa3HBIMU CpPEICTBAMU HH(OPMAIIMOHHBIX



TEXHOJIOTUH, a TakkKe YyMEHHs CaMOCTOATEIbHO OMNpPENeNsITh IIeTd CBOET0 OOY4YeHHS, CTaBUTh W
dbopMynupoBath sl ce0si HOBBIC 3aJa4ud B y4€Oe U MO3HABATEIILHON JNEATeIbHOCTH, pa3BUBATh MOTUBHI U
MHTEPECHI CBOEH MMO3HABATEIBHON JIEATEIbHOCTH;

5) bopMupoOBaHUS KyJIbTYPbI 30POBbSI:

OCO3HAHUE IIEHHOCTH >KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0pOBbIO, YCTaHOBKA Ha
3I0pOBBI 00pa3 KM3HU, B TOM YHWCIE M 3a CUET OCBOCHHUS U COOIOJeHUs TpeOoBaHWI Oe30IMacHOM
9KCIUTyaTaluu CPpeACTB UH(POPMAIIMOHHBIX 1 KOMMYHUKALIMOHHBIX TEXHOJIOTHII;

6) TPyA0BOTO BOCIIUTAHUSI:

WHTEpEeC K IMPaKTUYECKOMYy wu3ydeHuio mpodeccuit u T1pyna B cdepax mnpodhecCHoHaATLHOMI
NeSTeNIbHOCTH, CBS3aHHBIX ¢ MH()OPMATUKON, IPOrpaMMHUPOBAHUEM U MH(POPMAITMOHHBIMHI TEXHOJIOTHUSIMH,
OCHOBaHHBIMU Ha JOCTH)KEHUAX HAYKH HH()OPMATUKU U HAYYHO-TEXHHUYECKOT0 Iporpecca;

OCO3HAHHBII BEIOOD U MOCTPOCHUE UHIMBUYyaJIbHOM TPAeKTOpUU 00Pa30BaHUS U AKU3HEHHBIX [IJIAHOB
C YYETOM JINYHBIX ¥ OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

7) 9KOJIOTHYECKOTO BOCITUTAHUS:

OCO3HaHHE TI00aJIbHOr0 XapakTepa SKOJOTHYEeCKUX Mpo0sieM U MyTed MX pelIeHHs, B TOM YHuCie C
y4€TOM BO3MOXKHOCTEH MH(POPMAITMOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH;

8) amanTauy 00y4aromerocst K M3MEHSIOIMMCS YCIOBUSIM COLIMAJIbHOM U IPUPOJHOM CpEebL:

OCBOCHHE O0YYAIOIUMHUCS COIMATBHOTO OIBITa, OCHOBHBIX COIMAJLHBIX POJICH, COOTBETCTBYIOIIUX
BEIyIIEH AesITeNbHOCTH BO3PAcTa, HOPM U IIPABHII OOILIECTBEHHOIO MOBEACHHUSI, JOPM COLIMATIHLHON KU3HU B
rpynmnax u coooIecTBax, B TOM YHCIIE CYHUIECTBYIOIIUX B BUPTYAIbHOM IPOCTPAHCTBE.

METAIIPEJIMETHBIE PE3VJIbTAThBI

MeranpeaMeTHble pe3yJbTaThl OCBOCHHS TPOTPaAMMBI 110 WH(GOPMATHKE OTPAXKAIOT OBJIAJICHUE
YHHUBEPCATbHBIMU YUECOHBIMU JICUCTBUSIMHU — MIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU, PETYISTHBHBIMU.

[To3naBaTenbHBIEC YHUBEPCAIIbHBIE YUEOHBIEC JCHCTBHS

ba3oBbie nornyeckue NeMCTBHS:

YMEHHE OMPECIIATh MOHSATHUS, CO3/]aBaTh 0000IIECHNS, YCTAaHABINBATh AaHAJIOTUH, KJIACCU(DUITUPOBATS,
CaMOCTOSITENILHO BBIOMPATh OCHOBAHMSI M KpUTEpPUM [UIs KilaccU(UKAIMK, YCTaHABIMWBATH MPUYUHHO-
CIIEICTBEHHBIE CBSI3H, CTPOUTH JIOTHUECKHE pPACCYXICHHUS, MAeNaTh YMO3aKIIOueHUs (MHIyKTUBHBIE,
JICTYKTUBHBIC H 110 aHAJIOTUH) U BBIBO/IBI,

YMEHHUE CO3/1aBaTh, IPUMEHSTH U TPE0oOPa30BhIBATh 3HAKH U CUMBOJIBI, MOJIEIIA M CXEMBI JIJISl pEIICHUs
y4eOHBIX 1 MMO3HABATEIbHBIX 33/1a4;

CaMOCTOSITENIbHO BBHIOMpATh CIOCO0 pelieHus y4eOHOH 3aiayn (CpaBHMBATh HECKOJIBKO BapHUaHTOB
pernieHus1, BEIOUpaTh HanboJiee MOAXOISAIININ C Y4ETOM CaMOCTOSITEIILHO BBIJIETIEHHBIX KPUTEPHUEB).

bazoBrsie nccnenoBaTenbCKue 1eHCTBUS:

dbopMyIHpoBaTh BOIPOCHI, (PUKCUPYIOIIHE Pa3pbiB MEKIAY PEAbHBIM H KEIaTeIbHBIM COCTOSIHUEM
CUTYyalluu, O0bEKTa, U CAMOCTOSITENIbHO YCTaHABIMBATh HCKOMOE U JTAHHOE;

OIICHUBATH HA TPUMEHUMOCTH U JOCTOBEPHOCTHh MH(GOPMAIIHIO, TIOJYYSHHYIO B XOJI€ UCCIICIOBAHNS,

MIPOTHO3UPOBATH BO3MOXKHOE JaJbHEHINEe pPa3BUTHE IMPOIECCOB, COOBITHH W WX TOCIEICTBUS B
AQHAJIOTUYHBIX WJIM CXOJHBIX CUTYallMsSX, a TAaKXKE BBIIBUTATH MPEAINOJIOKEHHUS] 00 WX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

PaGota ¢ uadopmanmeii:

BBISIBIIATH eUIUT MHPOPMAIINH, TAHHBIX, HEOOXOAMMBIX ISl pEIICHUS TTOCTaBICHHOM 3a1a4H;

MPUMEHSTh Pa3IMYHbIE METOIbl, HHCTPYMEHTHI U 3aIPOCHI IPHU MOUCKE U 0TOOpe MHPOPMAITUHU UITH
JAHHBIX U3 UICTOYHUKOB C YUETOM MPEIOKEHHON yUeOHOU 3a]aut U 3aJaHHBIX KPUTEPHEB;

BBIOMPATh, AHAIM3UPOBATh, CHUCTEMATH3UPOBATh U HWHTEPIPETUPOBATH MH(POPMAIMIO Pa3IAYHBIX
BHJIOB U (DOPM TIPE/ICTABIICHHUS,;

CaMOCTOSITENILHO BBIOMpATh ONTUMANBHYIO (hOpMY TpeacTaBieHus] HHOOPMALIUK U WILTIOCTPUPOBATH
peliaeMble 3a/1a4u HECIOKHBIMH CXEMaMH, TuarpaMMaMu, HHOU TpaduKoil 1 UX KOMOWHAIUSIMU;

OIICHUBATh HANEKHOCTH HWHGOOPMAIIUU TIO0 KPUTEPHSIM, TNPEIJIOKCHHBIM  YUYHTEIIEeM WU
chOpMyYITUPOBAHHBIM CAMOCTOSTEIHHO;

3¢ (HeKTUBHO 3alIOMUHATH U CUCTEMAaTU3UPOBATH HHPOPMAIIHIO.



KoMMyHHKATHBHBIC YHUBEpPCAIBbHBIE YIEOHbIE IEHCTBUS

Obuenue:

COIIOCTAaBJISITh CBOU CYXKJICHHS C CYXKICHUSMH APYTHX YYaCTHHUKOB JUAIOTa, OOHAPYKUBAThH Pa3IHIe
Y CXOJICTBO TIO3HIINH;

nyOJMYHO TIPEJCTABIATH PE3YJbTAThl BBINOJHEHHOTO OIBITa (IKCIEPUMEHTa, HCCIICIOBAHUS,
IIPOEKTA);

CaMOCTOSITENIbHO BBIOMpATh (pOpMaT BBICTYIUICHHUS C YYETOM 3ajad MpEe3eHTAUUd U O0COOCHHOCTEH
ayJUTOPUHM U B COOTBETCTBHUH C HHUM COCTABJIATh YCTHBIE W MUCHMEHHBIC TEKCTHI C HCIIOJIb30BAaHHEM
WJUTIOCTPATHBHBIX MATEPHAIIOB.

CoBmecTHas ACSITEIBHOCTD (COTPYIHUYECTBO):

MOHMMATh M HUCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJIbHONH PabOTHI MpU pEIICHUU
KOHKPETHOW TIPOOJIEMBI, B TOM YHCIIC TIPU CO3JIaHIH WH(POPMAIIMOHHOTO MPOAYKTA;

MPUHUMATH 11€Jh COBMECTHOM HH(OPMAIIMOHHOW NIEATEIhHOCTH 10 cOopy, oOpaboTke, mepeaaue,
dbopmanm3anuu uHGOPMAIUH, KOJJICKTUBHO CTPOUTH JEHCTBUS MO €€ JOCTHKCHUIO: PACTPECNsATh POJIH,
JIOTOBapUBAThCS, 00CYKIAaTh MPOIECC U PE3yIbTaT COBMECTHON paboThI;

BBINOJIHATh CBOKO 4acTh palbOThl ¢ WHpopManued win HHOOPMAIMOHHBIM MPOAYKTOM, JTOCTUTAs
KaueCTBEHHOT'O Pe3yJibTaTa 10 CBOEMY HAIPABJICHHIO U KOOPIMHHUPYS CBOW JICUCTBUS C JIPYTUMU YICHAMHU
KOMaH/Ibl;

OLICHUBATh KA4YeCTBO CBOEr0 BKJIaga B OOMMI HHOOPMAIMOHHBIA TPOMYKT IO KPUTECPHUSM,
CaMOCTOSITEIILHO C(OPMYIMPOBAHHBIM YUYACTHUKAMHU B3aUMO/ICHCTBUS;

CpPaBHHMBATh PE3YyJbTaThl C MCXOTHOW 3aJaueil W BKJIAJ KAXKIOTO YiICHA KOMAHJbI B JOCTHKCHHE
PE3yJIBTATOB, PA3ACIATh CPepy OTBETCTBEHHOCTH U MPOSBIISATH TOTOBHOCTD K MPEOCTABICHHUIO OTYETA ITepe]T
rpYMIoi.

PerynsTuBHble yHUBEpCaIbHbIE yUeOHbBIE NEUCTBUS

Camoopranu3anus:

BBISIBJIATH B )KU3HEHHBIX U YUEOHBIX CUTYALUSX IPOOIEMbl, TpEOYIOLINE PELICHHUS;

OpPUEHTHPOBAThCSI B PA3JIMYHBIX MOAXOAAX K MPHUHATUIO pEIleHWH (MHAMBHUIYyalbHOE NPUHATHE
pelIeHnH, IPUHATHE PELIEHUH B TPyIIE);

CaMOCTOSITENIbHO COCTABIISATh AJITOPUTM PELICHUS 3aJa4i (UJIU €r0 YacTh), BBIOUPATh CIIOCO0 pereH s
yueOHOM 3afjauu ¢ y4€TOM HMEIOLIUXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
IpeiaraéMble BapuaHThl PELICHU;

COCTaBJIATH IUIaH JEHCTBUI (IJ1aH pean3aliii HAMEYEHHOI'O aJITOpUTMa PelIeHH s ), KOPPEKTUPOBATh
MPEIOKEHHBINA aITOPUTM C YUETOM MOTYUYEHHSI HOBBIX 3HAHUN 00 N3y4aeMOM OOBEKTE;

JieNaTh BHIOOP B YCIOBUAX MIPOTUBOPEUUBON HHPOPMALIMU U OpaTh OTBETCTBEHHOCTD 3a PEILLICHUE.

CamokoHTpoIb (pedrekcus):

BJIQ/IETh CIIOCOOAMU CAMOKOHTPOJISl, CAMOMOTHBAIIMH U PEQIIEKCHH;

J1aBaTh OLIEHKY CUTYallMH U MpeAarath 1iaH e€ N3MEeHEHUs;

YUUTBIBaTh KOHTEKCT U MPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUN yUeOHOM
3aJ]auu, aJJalTUPOBATh PEeIICHHE K MEHSIOMIUMCS 00CTOSITEIbCTBAM;

OOBSACHATH MPUUYUHBI TOCTHXKEHUS (HEIOCTH)KEHUS) pe3yIbTaToB MH()OPMALIMOHHON NESTEIbHOCTH,
JlaBaTh OLEHKY IPUOOPETEHHOMY ONBITY, YMETh HAXOAUTh MO3UTUBHOE B MPOU3OLIEIIIEH CUTYyallUH;

BHOCHUTBH KOPPEKTHUBBI B JIESITEIHHOCTh HA OCHOBE HOBBIX OOCTOSITE€IBCTB, M3MEHUBIIHMXCS CUTYAIUH,
YCTAHOBJICHHBIX OLIMOOK, BOSHUKIINX TPYTHOCTEH;

OILICHMBATh COOTBETCTBUE PE3yJIbTaTa LIEJIU U YCIOBUSM.

OMOIIMOHAILHEINA WHTEIIEKT:

CTaBUTH ce0sl Ha MECTO JIPYTOro 4ejIoBeKa, IOHUMATh MOTUBBI U HAMEPEHUS IPYToro.

[Tpunsitie ceds u Ipyrux:

OCO3HaBaTh HEBO3MOXHOCTh KOHTPOJIMPOBATh BCE BOKPYT JaK€ B YCIOBUSX OTKPBITOTO JIOCTyMa K
M00BIM 00BbEMaM HHPOPMAIUH.

I[TPEAMETHBIE PE3YJIBTATEI



K koHIty 00y4enus B 7 kacce y o0yuaromnierocsi OyayT coOpMUPOBAHBI CIEAYIONIUE YMEHUSI:

MOSICHATH HA TIPUMEPAX CMBICT MOHATHH «UHGOPMAITU, «MH(OPMAITHOHHBIN TTPOIIeCcC», «00paboTKa
nH(popMaLUn», «XpaHeHHe nHopMaLUny, «epeaada HHhopMaIuny;

KOJMPOBATh U JIEKOJMPOBATh COOOIICHHUS IO 33aJaHHBIM IpPaBUJIaM, JEMOHCTPUPOBATH MOHUMaHHE
OCHOBHBIX IPUHIMIIOB KOJMPOBAHMS HH(GOPMAIIMN PA3TUYHON MPUPOIBI (TEKCTOBOH, rpaduuecKoil, ayimo);

CpPaBHMBATh JUIMHBI COOOIICHHM, 3allMCAaHHBIX B Pa3IMYHbIX andaBUTaX, ONEPUPOBATH E€IUHHUIIAMU
U3MepeHus: THPOPMAIIMOHHOTO 00bEMA U CKOPOCTH TMepeiaul TaHHBIX;

OLICHUBATh U CPAaBHUBATh Pa3Mephl TEKCTOBBIX, IPpa)uueCKUX, 3BYKOBBIX (PaiiIoB U BHICO(aliIoB;

NPUBOINUTH IPUMEPHI COBPEMEHHBIX YCTPOMCTB XpaHEHUs U Tepeadn HH(OpMAIH, CPABHUBAThH UX
KOJIMYECTBEHHBIC XapaKTEPUCTHKHY;

BBIICTISITh OCHOBHBIE ATalbl B HCTOPUM W TOHMMATh TEHJEHUIUU Pa3BUTHS KOMIIBIOTEPOB H
MIPOrPaMMHOTO O0ECTICUeHUSI;

MOJy4yaTh W HCIOJIb30BaTh MH(OPMAIMIO O XapaKTEPUCTUKAX MEPCOHATIBHOIO KOMITBIOTEPA U €ro
OCHOBHBIX 3JIEMEHTax (Ipoleccop, OlepaTuBHasl MaMsATh, JIOJITOBpEMEHHas NaMsTh, YCTPOMCTBAa BBOAA-
BBIBOJIA);

COOTHOCHUTb XapaKTEPUCTUKU KOMIIbIOTEPA C 331a4aMU, PEIIAEMbIMH C €r0 TOMOLIBIO;

OPUEHTHPOBATHCS B UEPAPXUUECKON CTPYKTYype (pailioBoii CUCTEMBI (3aIMCHIBATh MOJTHOE UM (paiina
(karanora), myTh K (haily (KaTajory) Mo HMEIIEeMYCs ONMUCAaHWI0 (alIoBOM CTPYKTYPbl HEKOTOPOTO
MH(POPMAITMOHHOTO HOCHUTEIIS);

pabotare ¢ (ailloBOH CHUCTEMOW MEPCOHATBFHOTO KOMIIBIOTEpA C HCIIOJIB30BAHHEM TIpaUvecKOro
uHTEepdeiica, a UMEHHO: CO3/1aBaTh, KOIIMPOBATH, IEPEMEIIATh, IEPEUMEHOBBIBATh, YIAIATh M ADXUBUPOBATH
(baiiibl ¥ KaTalloru, UCIOIb30BaTh AHTUBUPYCHYIO IPOrpaMMy;

MPEJICTABIISITh PE3YNIbTAThl CBOCH AESITENLHOCTH B BUAE CTPYKTYPUPOBAHHBIX WILTIOCTPUPOBAHHBIX
JOKYMEHTOB, MYJIbTUMEIUMHBIX IIPE3CHTALNM;

uckatb uH(popmamuio B MHTepHeTe (B TOM UHMCIE, TO KIIOYEBBIM CIOBaM, MO HM300pakEHUIO),
KPUTHYECKH OTHOCHUTHCS K HaWJeHHOW HH(OpMAIMH, OCO3HABash OMACHOCThH JUIS JIMYHOCTU U O0IIecTBa
pacrpocTpaHeHHUsT BPEIOHOCHOM HH(OpMaluu, B TOM YHCIE AKCTPEMHUCTCKOTO M TEPPOPHCTUYECKOTO
XapakrTepa;

MOHMMATb CTPYKTYPY aJIpeECOB BEO-pECypCOB;

UCIOJIb30BaTh COBPEMEHHbBIE CEPBUCH HHTEPHET-KOMMYHHKAIIUN;

cobmmoiaTh TpeOoBaHMs 0e30MacHON HKCIUTyaTalluM TEXHUYECKHX CPEACTB HMH(OPMAIMOHHBIX U
KOMMYHUKAIIHOHHBIX TEXHOJIOTHH, COOIOIaTh CETEBOM ITHKET, Oa30BbIe HOPMBI HH(POPMAIIMOHHOM STHKHU H
mpaBa IpH paboTe C MPWIOKEHUSIMH Ha JOObIX ycTpolcTBax M B MHTepHere, BpIOMparh Oe3omacHble
CTpaTeruy MOBEJICHHs B CETH;

OPUMEHSATh METOAbl NPOQWIAKTUKA HEraTUBHOTO BIIMSHUS CPEICTB HH(POPMALMOHHBIX U
KOMMYHUKAI[HOHHBIX TEXHOJIOTHI Ha 37J0POBbE TTOJIH30BATEIIS.

K koHIty o0y4enus B 8 kiacce y o0ydarorierocst 0yayT cOpMUPOBAHBI CIEIYIONIHE YMEHUS:

MOSICHATh Ha NPUMEPAX PA3IUUMUs MEXK]IYy MO3UIUOHHBIMM W HEMO3ULIMOHHBIMU CHUCTEMaMu
CUHUCIICHUS,

3alMChIBATh W CpaBHUBATH Ienble yuciaa oT 0 go 1024 B pa3iIvyHBIX MO3UIMOHHBIX CHCTEMAax
curcieHus (C OCHOBaHUSIMU 2, 8, 16), BBIONHATH apuMEeTUUECKUE OTIepaIiy HaJl HUMH,

PacKpbIBaTh CMBICI TOHATHI «BBICKA3bIBAHUEY, «JIOTHYECKAsl OTIEPALIUS, «JIOTHUECKOE BBIPAKEHUEY;

3aMUCHIBATh JIOTHUECKUE BBIPAKEHUS C MCTIOIb30BAaHUEM JTU3BIOHKIINU, KOHBIOHKIIMU W OTPHUIIAHHUS,
OTPEeIEATh UCTUHHOCTD JIOTUYECKUX BBIPAKEHUH, €CITM U3BECTHBI 3HAYCHUSI HCTUHHOCTH BXOSIIIUX B HETO
MEPEMEHHBIX, CTPOUTH TAOIUIIBI HCTUHHOCTH TSI IOTUYECKHUX BBIPAKCHHIA;

PacKpbIBaTh CMBICII MMOHATUN «UCHOJIIHUTEIBY, «AITOPUTMY, «IIPOrpaMmay, MOHUMAas Pa3HUILY MEXIY
yHoTpeOIeHUEM 3TUX TEPMUHOB B OOBIZICHHON pedH U B HH(OPMATHUKE;

OTIMCHIBATh AIITOPUTM PEIICHUS 3314l PA3TUIHBIMU CITIOCOOaMH, B TOM YHCJIE€ B BHJI€ OJIOK-CXEMBI;

COCTaBJISITh, BBINOJIHATh BPYUYHYIO U HA KOMIIBIOTEPE HECIOKHBIE aJTOPUTMBI C MCIOJIb30BAaHUEM
BETBJICHUH M ITUKJIOB /ISl YIIPABJICHUS UCTIOIHUTENAMH, TAKUMU Kak Pobort, Uepenarika, YepTéxHUK;



MCII0JIb30BaTh KOHCTAHTHI U IEPEMEHHBIE PA3JIMYHBIX TUIIOB (YMCIIOBBIX, TIOTUYECKUX, CHMBOJIBHBIX),
a TaKXe coJiepKalllie UX BBIPAKEHUsI, UCTIOJIB30BATh ONlepaTop MPUCBAUBAHMUS;

MCIIOJIb30BATh NPU pa3pabOTKe MpOrpamMm JIOTHYECKUE 3HAUCHHUS, OTIEPAIIH U BHIPAKEHUS C HUMU;

AHAIM3UPOBATH MPEVIOKEHHBIE aJITOPUTMBI, B TOM YHUCJIE ONPEEIATh, KAKHE PE3yJIbTaThl BO3MOKHbI
MIPH 33JJAaHHOM MHO>KECTBE UCXOIHBIX 3HAUCHUI;

CO3/aBaTh W OTJAXHUBATh MPOTPAMMBI HAa OJIHOM W3 SI3BIKOB mporpammvupoBanus (Python, C++,
[Tackanp, Java, C#, IlkonbHBIH ANTOpUTMHYECKH S3BIK), peaTu3yIOIIUE HECIOKHBIC aTOPUTMBbI
00paOOTKM YHCIOBBIX JAHHBIX C MCIOJb30BAHHEM ILMKJIOB MU BETBICHUH, B TOM YHCJE peaTU3yHOIINe
IIPOBEPKY JIE€IMMOCTH OJHOI'O LEJOr0 4Yucia Ha JIPyroe, IPOBEPKY HATYpaJbHOIO 4YHCIa Ha IPOCTOTY,
BBIICTICHUS (P U3 HATYPATHHOTO YHCIIA.

K koniy o0yuenus B 9 kiacce y oOyuatromerocst 0yayT copMUpOBaHbI CIEAYIONINE YMECHHUS:

pa30uBaTh 3aJa4M Ha MOJ33/1a4, COCTABIISATH, BBHIIIOJHATh BPYUHYIO U HA KOMITBIOTEPE HECIIOXKHbBIE
QITOPUTMBI C HUCIOJIb30BAHUEM BETBIICHUM, LUKJIOB M BCIIOMOTATENIbHBIX AJTOPUTMOB ISl YIpaBICHUS
WCIIOTHUTEIISIMH, TAKUMU Kak PoOot, Uepenaiika, UepTExHUK;

COCTaBIISITh U OTJIAXHUBATh MPOTPAMMBI, PEAIU3YIONINE TUIIOBBIE AITOPUTMbI 0OPAOOTKH YHCIOBBIX
MOCJIEIOBATEILHOCTEN UM OJHOMEPHBIX YHCJIOBBIX MAaCCHBOB (TIOMCK MaKCHUMYyMOB, MUHUMYMOB, CyMMBI
WJIM KOJIMYECTBA AJICMEHTOB C 33JJaHHBIMU CBOWMCTBAMH) Ha OJTHOM M3 SI3BIKOB TIporpammupoBanus (Python,
C++, Ilackanb, Java, C#, llIkonpHbII AnropuTMudecKuii SI3bIK);

PacKpbIBaTh CMBICI MTOHATUH «MOJIENBY, «MOICIUPOBAHNEY, ONIPEICIATh BUIABI MOJICICH, OIICHUBATh
aJICKBAaTHOCTh MOJICIIM MOJICIIUPYEMOMY OOBEKTY M LIEJISIM MOJICITHPOBAHHUS;

UCIIOJIb30BATh Tpadbl U IEPEBHS JIJIsT MOJISITMPOBAHUS CHCTEM CETEBOW M UEPAPXUICCKON CTPYKTYPHI,
HaxO0JIUTh KpaTyauuii myTh B rpade;

BBIOMPATh CIOCOO TPEJCTABICHUS JaHHBIX B COOTBETCTBHUU C ITOCTaBJICHHOW 3amayeil (TaOJHIbI,
CXeMbI, TpaduKH, AUArpaMMbl) C HUCIIOJIb30BAHHEM COOTBETCTBYIOIIUX MPOTPAMMHEIX CPEICTB 00paOOTKH
JTAaHHBIX

HCITOJIB30BATh JIEKTPOHHBIC TaOIUIIBI 111 00pabOTKH, aHAIW3a U BU3yaIM3aIlUH YUCIIOBBIX JaHHBIX,
B TOM YHCIIE C BBIJICJICHUEM JHarna3oHa TaOIuIlbl U yIOPSA0YHBaHHEM (COPTUPOBKOM) €ro 3JIEMEHTOB;

CO371aBaTh W MPHUMEHSATH B AJIEKTPOHHBIX TaOiUIAX (OpMyIbl AJisi pacdy€ToB C HMCIOJb30BAaHUEM
BCTPOCHHBIX apupMeTHdecKux (yHKIUNA (CYMMHUpPOBAHHME U TOACUET 3HAYEHUH, OTBEUAIOIINX 33JaHHOMY
YCIIOBUIO, CpeHee apu(pMeTHUYecKoe, MOUCK MAKCUMAalbHOTO M MHHHMMAJIbHOTO 3HA4€HUs), aOCOMIOTHOM,
OTHOCUTEIIbHOM, CMEIIAHHOW aJipecallui;

WCIIOJIH30BaTh JJIEKTPOHHBIC TAOJNMIIBI ISl YUCIEHHOTO MOJCIMPOBAHUSA B TMPOCTHIX 3a/ayax M3
pa3HbIX IPEeIMETHBIX 00J1acTeill;

UCIIONIb30BAaTh COBPEMEHHBIE WHTEPHET-CEPBUCHI (B TOM YHCJIE KOMMYHHMKAIIMOHHBIE CEpPBUCHI,
o0JauHble XpaHWIWIIA JaHHBIX, OHJIAWH-IPOrpaMMBbl (TEKCTOBBIE M TpaduyecKHe pPEeIaKTOpPbI, CpPEeIbl
pa3paboTKM)) B yueOHOM U MOBCETHEBHON JEATEILHOCTH;

MIPUBOAUTH MPUMEPHI UCIIOJIH30BAHUS T€OUH(POPMAIIMOHHBIX CEPBUCOB, CEPBUCOB TOCYAaPCTBEHHBIX
ycIyT, 00pa3oBaTenbHbIX cepBUCOB IHTepHETa B yueOHOM 1 MOBCEAHEBHON ACSITENbHOCTH,

UCIIONIb30BaTh PA3IMYHBbIE CPEJICTBA 3alUTHI OT BPEJOHOCHOTO MPOTPAMMHOIO OOeCredYeHus,
3aIUIATh TEPCOHATBHYI0 HWH(OpPMAIMI0O OT HECAHKIIMOHWPOBAHHOTO JIOCTYNMa W €ro IMOCIEICTBUM
(pa3rnammeHusi, MOAMEHBI, yTPaThl JaHHBIX) C YYETOM OCHOBHBIX TEXHOJOTHYECKUX H COIMAIBHO-
TICUXOJIOTHYECKUX AaCMeKTOB HCIIONb30BaHUs ceTn HHTepHeT (ceTeBas aHOHHUMHOCTh, HU(POBOW cren,
ayTEeHTUYHOCTh CYOBEKTOB U PECYPCOB, OMACHOCTH BPEAOHOCHOTO KO/A);

pacro3HaBaTh MOMBITKH W MPEAYNPEKAATh BOBICUCHUE C€0s M OKPYXKAIOUIUX B JECTPYKTHUBHBIC U
KpUMUHAJIbHbIE (POPMBI CETEBOM aKTUBHOCTH (B TOM UHnCiie KUOEpOYIUTUHT, (DUIITUHT).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HaunmenoBanmue
Ne a3/1eJI0B U TeM K 1 (L ppoBIe)
n/n fl Ollr - Beero Oﬁl-ITPOJIBHLIe [:jaRanecmle 06pazoBaTebHbIE
porp PaooThI PaooThI pecypebl
Pa3nea 1. [lu¢gpoBasi rpaMoTHOCTH
KomneroTep —
|, yusepoarsioe BuGorera [1OK
’ yerp https://m.edsoo.ru/7f41646e
00paboTKu
JTAHHBIX
12 [Iporpammel u 4 bubmuotexa [JOK
) JTAHHBIE https://m.edsoo.ru/7f41646e
13 KomnrerorepHsie ) bubnuorexa [JOK
) CeTu https://m.edsoo.ru/7f41646e
Hroro no pazgeny 8
Pa3znea 2. Teoperuueckue 0CHOBbI MH()OPMATHKH
21 mpopamonise 2 Bufmorexa I1OK
' pMmall https://m.edsoo.ru/7f41646e
MIPOLIECCHI
29 [IpencraBnenue 9 bu6mmoreka [JOK
) uHpOopMaun https://m.edsoo.ru/7f41646e
Hroro no pazgeny 11
Paznen 3. UndopmannoHHbie TEXHOJIOTHH
31 TekcToBbIe 6 1 bu6mmoreka [IOK
) JIOKYMEHTBI https://m.edsoo.ru/7f41646e
39 KomnerorepHas 4 bub6nuorexa [IOK
) rpadguka https://m.edsoo.ru/7f41646e
33 MynbTrMEnUiHbIE 3 1 bu6mmoreka [IOK
) IIpE3EHTAlNN https://m.edsoo.ru/7f41646e
Hroro o pazgeny 13
PesepBHOE Bpems 2 1
OBUIEE
KOJIMYECTBO YACOB 34 3 0
I10 ITPOIT'PAMME
8 KUIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HaumenoBanue
’ a3[eJ10B U TeM KonTpoabusbie IIpakTnueckue (unbpossre)
n/n E OrDAMMEI Bcero p p P p o0pa3oBaTe/ibHbIE
porp PaooThI PaooThI pecypebl

Pasnen 1. Teopernueckue 0oCHOBbI HH(POPMATHKHI




11 Cucremsl 6 1 bubnmoreka [JOK
’ CUHCIIEHUS https://m.edsoo.ru/7f418516
1.2 igfr;:;;;ewoﬁ 6 1 bubmorexa LIOK
’ https://m.edsoo.ru/7f418516
JIOTUKHA
Hroro no pazneny 12
Pa3nes 2. AIropuT™Mbl M1 IPOrpaMMIpPOBaHUeE
Ucnonuurenu u
71 AITOPUTMBI. 10 1 bubmuoreka [JOK
’ AJIrOpUTMHUYECKHE https://m.edsoo.ru/7f418516
KOHCTPYKIIUU
29 SI3BIK 9 bubmuoreka [JOK
’ MIPOrpaMMHUPOBAHHUS https://m.edsoo.ru/7f418516
23 Ananms ) bu6mmoreka [JOK
' AJITOPUTMOB https://m.edsoo.ru/7f418516
Hroro no pazgeny 21
Pe3epBHOE Bpems 1
OBILIEE KOJIMYECTBO
YACOB I1O 34 3 0
TTPOT'PAMME
9 KVIACC
KoanuectBo yacoB JJIeKTPOHHbIE
HaunmenoBanue
Ne a3/1eJ1I0B M TEM K I (ungposrie)
T/ f[ Ollr on i Beero O;Tponbnme pﬁaKTuqecKue 06pa3oBaTEIbHbIC
porp PadooThbI paooTsI pecypeb
Pa3pea 1. [lu¢gpoBasi rpaMOTHOCTH
I'mobGanpHas cetn
L1 IC/ITHZ?; ?;;H 3 bu6mmoreka [JOK
’ P https://m.edsoo.ru/7f41a7d0
0€e30I1aCHOTO
MHOBEJCHUS B HEH
1.2 E?I?I)(E)TaMBa MOHHOM 3 bubmmorexa HOK
) pMall https://m.edsoo.ru/7f41a7d0
MIPOCTPAHCTBE
Hroro no pazgeny 6

Pa3nea 2. Teopernueckue 0CHOBbI HH(POPMATHKH

MonaenupoBanue
2.1 KaK METO/I
MO3HAHUs

Hroro no pazneny

8 1

8

Pasznen 3. ANropurMsbl 1 IporpaMMHUpOBaHNe

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a7d0




31 | oo 6 | BuGmiorexa [1OK
’ P https://m.edsoo.ru/7f41a7d0
porpaMmm
bubmuoreka [JOK
3.2 Ynpasnenne 2 https://m.edsoo.ru/7f41a7d0
Uroro no pazgeny 8

Pasnen 4. UndopmanmoHHbIe TEXHOJIOTHH

41 DIIeKTPOHHBIE 10 bubnunoreka [JOK
) Ta0JIUIIBI https://m.edsoo.ru/7f41a7d0
WNndopmannonnsie
49 TEXHOJIOTHH B 1 bubmuorexa [JOK
' COBPEMEHHOM https://m.edsoo.ru/7f41a7d0
oOmrecTBe
Hroro no pazneny 11
PesepBHOE Bpems 1
OBILEE KOJIMYECTBO
YACOB I10 34 2 0
[MPOTPAMME

MMPOBEPSAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHUS OCHOBHOM
OBPA30OBATEJIbHOI ITPOI'PAMMBI

7 KUIACC
Kon .
IIpoBepsiemble  mnpeaMeTHbIe  pe3yJbTaTbl  OCBOGHHSI  OCHOBHOWM
NPOBEPHEMOTa o0pa3oBaTeIbHOM NPOTrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTarta
1 ITo Teme «Ilupoas rpaMOTHOCTH»
[TosicHATh Ha TpUMeEpax CMBICI MOHATUH «MHPOpPMaLUA), «UH(OPMAILIMOHHBIH
1.1 nporecc», «obpaboTka MHPOpMALUNY, «XpaHEHHE HH(OpMaIUN», «repenaya
uH(pOpMaLIUN»
12 IIpyBoauTe mNpUMEPBl COBPEMEHHBIX YCTPOMCTB XpaHEHUS U IEepeladu
uH(pOpMalNY, CPAaBHUBATH UX KOJMYECTBEHHbIE XapaKTEPUCTHKH
[Tomyyats M MCHONIB30BaTh MH(MOPMAIMIO O XAPAKTEPUCTHKAX MEPCOHAIBHOIO
1.3 KOMIIBIOTEPA U €r0 OCHOBHBIX JJIEMEHTaXx (Mpoleccop, olepaTHBHasl MaMsTh,
JOJITOBPEMEHHAsl TaMATh, yCTPONWCTBA BBOA-BbIBOA)
14 COOTHOCUTH XapaKTEPUCTHKM KOMIIBIOTEPA C 3aJadaMH, PELIAeMbIMH C €ro
MTOMOMUIBIO
OpueHTHPOBATHCS B HEPAPXUUECKOI CTPYKTYpe (hailIoBOM crCTeMBbI (3aHMChIBATh
1.5 noimHoe uMs (aiina (karanora), myTh K (aiiiay (Karajory) rno HMEIOIIeMyCs
OmHCaHuIo (PaIOBOM CTPYKTYPBI HEKOTOPOTO HH(POPMAIIMOHHOT'O HOCUTEISI)
Pabotats ¢ (aiisoBoii cucTeMoit MepcoOHaTLHOI0 KOMIIBIOTEPA C UCIIOIB30BAHUEM
16 rpaguveckoro  mHTEpdeiica:  co3gaBaTh  (KOMUpOBaTh,  IMEepeMeNIaTh,
MIePEUMEHOBBIBATh, YAISATh U ApXUBUPOBATh (DaiiiIbl M KaTajaoru, UCIOIb30BaTh
AHTUBUPYCHYIO IPOTrPAMMY)




Uckarp nndopmanuio B MHTEpHETE (B TOM 4YMCIE MO KIIOYEBBIM CIIOBaM, 110
M300pakeHUI0 ), KPUTHUECKU OTHOCUTHCS K HallIGHHOM MH(OpMAIH, OCO3HABATh

L7 OMAcCHOCTh JJISi JIMYHOCTH M OOIIECTBA pACIpOCTPAHEHHUS] BPEIOHOCHOM
nH(OpMaLIUY, B TOM YHCIIE SKCTPEMUCTCKOTO M TEPPOPUCTUUECKOTO XapaKTepa

1.8 [ToHMMATH CTPYKTYPY aJPECOB BeO-pecypcoB

1.9 Hcnonp30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHHUKALUH
Cobmonate TpeOoBaHUS 0€30MACHON JKCIUTyaTallud TEXHUYECKUX CPEICTB
MH(OPMALIMOHHBIX W KOMMYHUKALIMOHHBIX TEXHOJIOTH, COOJII0/IaTh CETEBOM

1.10 STHKET, 0a30Bble HOPMBI MH()OPMALMOHHOW STHKH W TpaBa Npu padoTre ¢
MPUIIOKEHUSMH Ha JTIOOBIX ycTpolcTBax U B MIHTEpHETE, BRIOMpATh Oe30MacHbIe
CTpaTeruu MoBeJACHUSI B CETU
[TpumensTs  MeToabl  NPOQWIAKTUKA  HETaTUBHOTO  BIMSHHUS  CPEICTB

1.11 MHQOPMAIIMOHHBIX M  KOMMYHHMKAaIlMOHHBIX TEXHOJOTHH Ha  3JI0POBBE
T10JIb30BATEJIs

2 ITo reme «Teopernyeckue OCHOBBI HH(HDOPMATUKID
KommpoBate #  JOexoaupoBaTh COOOWICHHWS IO  3aJaHHBIM  IIpaBHJIAM,

2.1 JIEeMOHCTPHPOBATh  I[OHMMAaHWE  OCHOBHBIX  TPUHIMIIOB  KOJIUPOBAHHS
nH(pOpMaUK pa3IUuIHON MPUPOJIBI (TEKCTOBOM, rpauuecKoi, ayImuo-)
CpaBHMBATh [UIMHBI COOOINEHWH, 3alMCAaHHBIX B PA3IUYHBIX alpaBUTaAX,

2.2 OTEepUPOBATh €IUHUIIAMH H3MEPEHHUS MH(POPMAIMOHHOTO 00BEMA U CKOPOCTH
nepenayn JaHHbIX

)3 OneHuBaTh ¥ CpaBHUBATH pa3MePhl TEKCTOBBIX, IPaQHUECKUX, 3BYKOBBIX (ailioB
1 BHUJ1e0(halIoB

3 ITo Teme «MHpOpPMAITMOHHBIE TEXHOIOTHI

31 [IpencraBnsaTh pe3ynbTaThl CBOCH JAEATEIBHOCTH B BUJAE CTPYKTYPHUPOBAHHBIX

] WJLTIOCTPUPOBAHHBIX JOKYMEHTOB, MYJIbTHMEIMHHBIX TPe3eHTAINN

8 KJIACC

Kon .
IIpoBepsiemble npeAMeTHbIE  Pe3yJbTaThl OCBOEHMS OCHOBHOIi

NpoBepsieMor

0 pe3yJbTara
1

0o0pa3oBaTe/IbHOI MPOrpPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

ITo Teme «TeOpeTI/ILIeCKI/Ie OCHOBBI I/IH(I)OpMaTI/IKI/I))

[TosicHATh Ha MpuMepax pasjiniyusga MCxKAy HO3UIUOHHBIMHU U HCIMO3UIIMOHHBIMU

L1 CHUCTEMaMHU CUUCIICHUS
3anuceiBaTh U CpaBHUBATH 1iedble uncia oT 0 1o 1024 B pa3nuyuHbIX TO3ULIUOHHBIX
1.2 CUCTeMax CUHCJIeHHS (C OCHOBaHUSMHU 2, 8, 16), BBIMOIHATH apuPMETHUECKUE
OTIepaIMK HAJl HUMH
13 PackpbiBaThb CMBICII TIOHSTHI «BBICKa3bIBAHHUE», <JIOTMYECKasi OIEpaius»,
«JIOTMYECKOE BBIPAKEHUE
3anuceiBaTh JIOTUYECKUE BBIPAKEHUS C HCIOJIb30BAaHUEM  JU3BIOHKIIUH,
14 KOHBIOHKIIUUA U OTPULIAHUS, ONPEAENATh UCTUHHOCTH JIOTUYECKUX BBIPAKEHUM,
’ €CJIM M3BECTHBI 3HAUYCHUS] HICTUHHHOCTH BXOJSIINX B HETO MEPEMEHHBIX, CTPOUTH
TaOIHUITBI ICTUHHOCTH JUISI IOTUYECKUX BBIPKCHHU I
2 ITo Teme «AITOPUTMBI M IPOIPAMMHUPOBAHHE)




2.1

22

2.3

24

2.5

2.6

2.7

9 KVIACC

PackppiBaTh CMBICT TOHATHH «HUCIIONHHUTEINBY, «aJITOPUTM», «HIPOTPAMMay,
MOHUMas! Pa3HHILy MEX]y YIIOTPeOICHHEM 3TUX TEPMHHOB B OOBIICHHOMN peyuu U B
uHpopMaTUKe

OnuceIBaTh ATOPUTM PELICHUS 33JIa4H PAa3IMIHBIMU CIIOCOOAMU, B TOM YHCIIC B
BUIE OJIOK-CXEMBI

COCTE[BJ'IHTI), BBIIIOJIHATL BPYUYHYIO U Ha KOMIIBFOTCPEC HECIIOXKHBIC aJITOPUTMEBI C
HCITOIB30BAHUEM BETBJICHUN U IUKJIOB U YHOPAaBJICHUS UCITOJTHUTCIAMUA

Mcnonb30BaTh KOHCTAHTHI M IMEPEMEHHBIE pPA3JIMYHBIX THUIOB (YHCIIOBBIX,
JIOTUYECKUX, CHMBOJIbHBIX ), @ TAKXKE COJAEPIKAIINE UX BBIPAKEHUS, UCIOIb30BaTh
oIepaTop NpUCBAaNBAHUS

Hcnonp3oBaTh npu pa3zpaboTKe IpOrpaMM JIOTMUECKHUE 3HAYEHUS, ONEpaluu U
BBIPAKECHUS C HUMHU

AHaJ'II/I3I/IpOBaTI) NPCAJIOKCHHBIC AJTOPUTMbI, B TOM YHUCIIC ONPCACIIATH, KAKHUC
PE3YJIbTAaThl BO3MOXKHBI IIPU 3aJTaHHOM MHOKCCTBC UCXOIHBIX 3HAYCHUI

CoznaBath M OTIQXHUBATh IPOrPaMMBI Ha OJIHOM M3 S3BIKOB IIPOrPaMMUPOBAHUS
(Python, C++, Ilackans, Java, C#, llkonbHblli AJTOpUTMUYECKUN S3BIK),
peanu3yIolue HECIOKHbIE aJrOPUTMbI OOpaOOTKM YHUCIIOBBIX JaHHBIX C
MCIOJIb30BaHUEM IIMKJIOB U BETBJICHHI, B TOM YHUCIE PEAU3YIOLIUE MPOBEPKY
JEIUMOCTH OJIHOTO LIEJIOT0 YKCia Ha JIPyroe, MPOBEpKY HATypalbHOTO YHCIa Ha
MIPOCTOTY, BBIJEICHUS ITU(P U3 HATYPAIBHOTO YUCIIA

Kox
npoBepsieM
oro
pe3yJbTara

1

1.1

1.2

1.3

1.4

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbLTATHI 0CBOCHHS] OCHOBHOIM
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa30BaHus

ITo Teme «IlupoBast rpaMOTHOCTH

Hcnonb3oBath  COBpeMEHHBIE  HHTEPHET-CEPBUCHI (B TOM  4YHUCIIE
KOMMYHHUKAIIHOHHBIE CEPBUCHI, OOJIaYHble XpaHWIUILA JaHHBIX, OHJIAWH-
porpaMMbl (TEKCTOBBIE U IpaduuecKkue pelakTopbl, cpeabl pa3pabOTKH) B
y4eOHOI ¥ MOBCEHEBHOM NESATETLHOCTH

[IpuBOaUTE, TpPUMEPHl HCIOJB30BAHUA T'e€OUH()OPMAIIMOHHBIX CEPBUCOB,
CEPBUCOB TOCYAapPCTBEHHBIX YCIIYT, 00pa3oBaTeIbHBIX cepBUCOB HTEepHETa B
y4eOHOM 1 TOBCETHEBHOM 1eATETHbHOCTH

Hcnonp30BaTh pa3iaMyHbIe CPEACTBA 3aLIUTHI OT BPEIOHOCHOTO TPOIrPaMMHOT0
obecrnieveHus, 3alUIIaTh MEPCOHAIBHYIO uH(pOpMaLHIO oT
HECAaHKIIMOHMPOBAHHOTO JIOCTyla MW €ro TOCJIEACTBUN (pasriamieHus,
MOJIMEHBI, yTpaThl JaHHBIX) C YYETOM OCHOBHBIX TEXHOJIOTMYECKUX U
COLIMAJIbHO-TICUXOJIOTUYECKUX AaCHEKTOB HCIOJb30BaHUs ceTu MHTepHer
(cereBass aHOHMMHOCTb, LH(POBON clel, ayTeHTHUYHOCTh CYOBEKTOB H
PECYpPCOB, OMMACHOCTh BPEJOHOCHOTO KOJIa)

Pacnio3HaBath MOMBITKH M NPEAYIPEkKAATh BOBICUCHUE Ce0 U OKPYKAIOIMIUX
B JIECTPYKTHBHBIE 1 KpUMHUHAIIbHBIE (POPMBI CETEBOI aKTHBHOCTH (B TOM YHCJIIE
KUOepOyIUTHHT, (PUIITHHT)

IIo Teme «TCODCTI/I‘-ICCKI/IC OCHOBBI I/IH(bOpMaTI/IKI/I»




2.1

PackpbIBaTh CMBICT TOHITHIA «MOJAECIEY, «MOJACTUPOBAHUEY, ONIPEIEISTH BUIBI
MoOJIeNIeld, OIIEHWBATh aJeKBATHOCTh MOJCIHA MOJCTUPYEMOMY OOBEKTY H
1EJISIM MOJICJIUPOBAHUS

2.2

3.1

3.2

Hcnonp3oBarh Tpadbl ¥ JEpeBbs IS MOJCTUPOBAHUS CUCTEM CETEBOU U
UEePAPXUUYECKOM CTPYKTYpPHI, HAXOAUTh KpaT4alliuil myTh B Tpade

[To TemMe «AITOPUTMBI M IPOTPAMMHUPOBAHHUE)

Pa3zbuBartn 3a/la4ud Ha I1oA3aJda4dur, COCTABJIATH, BBLIIIOJHATH BPYYHYHO M Ha
KOMITBIOTCPE HECIIOXKHBIC AJITOPUTMBI C UCIIOJIb30BAHUCM BCTBHGHHﬁ, OUKJIIOB
M BCIIOMOT'aTCJIBHBIX aJITOPUTMOB JJIA YIIPABJICHUA HUCIIOJIHUTCIISIMUA

CocTaBisTh U OTIAXKHUBATH MPOTPAMMBI, PEATU3YIOIIUE TUIIOBbIE aJrOPUTMBI
00pabOTKM YHCIOBBIX IOCIEIOBATEIBHOCTEH WM OJHOMEPHBIX YHCIIOBBIX
MacCHBOB (MIOMCK MAaKCUMYMOB, MHHMMYMOB, CyMMbl WJIH KOJHYECTBa
2JIEMEHTOB C  3aJaHHbIMM  CBOMICTBaMM) Ha OJHOM M3  SI3bIKOB
nporpammupoBanus (Python, C++, Ilackanb, Java, C#, UlkonbHbIN
AnropurMuueckuil S3bIK)

4.1

4.2

4.3

4.4

ITo Teme ((I/IH(bOpMaL[I/IOHHLIG TCXHOJIOTHH»

Bei0upate crnocob npencTaBieHus JaHHBIX B COOTBETCTBUU C ITOCTABIEHHOM
3amadeil (TaOauipl, cXeMbl, IpaduKH, JUarpamMmbl) C HCIOJb30BAHHUEM
COOTBETCTBYIOIIMX IPOIPAMMHBIX CPECTB 00paOOTKH JaHHBIX

Hcnonp30BaTh ANEKTPOHHBIE TaOMUIBl Uisi  00pabOTKH, aHanu3a |
BU3yaJIU3allUU YHCIIOBBIX JAHHBIX, B TOM YHCJI€ C BBIJCICHUEM JUara3oHa
TaOJIMLBI U YIOPSA0YHBaHHEM (COPTUPOBKOI) €To SJI€MEHTOB

CoznaBaTh U MPUMEHSTH B JIEKTPOHHBIX Ta0IHIax (OPMYIIBI AJis pacuéToB C
UCIIOJIb30BAaHUEM BCTPOCHHBIX apu(PMeTHuecKuX QyHKIUN (CyMMHPOBAHHE U
NOoACYET  3HAYEHUHM, OTBEYAIOUIMX  3aJaHHOMY  YCIIOBUIO,  CpElHEe
apudMeTHYecKoe, MOUCK MAaKCUMaJIbHOTO W MHUHUMAJIBLHOTO 3HAYCHUSA),
a0COIOTHON, OTHOCUTENILHOM, CMEIIaHHOM aJipecaluu

Hcnonb30BaTh 37€KTPOHHBIE TAOMUIBI ISl YMCICHHOTO MOJICIMPOBAaHUS B
IIPOCTHIX 337auax U3 pa3HbIX MPEIMETHBIX o0nacTei

HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

7 KIIACC

Kox

HpOBepﬂeM bIil 3JIEeMEHT CoAcpiKaHusA

1

[MudpoBast rpaMOTHOCTH

1.1

1.2

1.3

Komnbrorep — yHUBEpCaJlbHOE BBIUUCIUTEIBHOE YCTPOMCTBO, paloTaromiee IO
nporpamMMe. THIIBI KOMIBIOTEPOB: NEPCOHAIBHBIE KOMIIBIOTEPBI, BCTPOEHHBIE
KOMIIBIOTEPHI, CYIIEPKOMITbIOTEPbI. MoOUIbHBIE yeTpolicTBa. TexHuka 6e30macHOCTH
¥ TpaBuiia paboThl Ha KOMIIBIOTEPE

OcHOBHbIE KOMITIOHEHTHI KOMITbIOTEPA U UX HazHaueHue. [Ipoueccop. OnepaTuBHas u
JIOJITOBPEMEHHAsI MaMsTh. Y CTPOMCTBAa BBOAA U BbIBO/IA. CEHCOPHBIN BBOJ, TaTUYUKU
MOOUIIBHBIX YCTPOUCTB, CPEACTBA OMOMETPUIECKON ayTeHTU(DUKAIIMH

Hctopusi pa3BUTHS KOMIBIOTEPOB W TporpamMMHOro obOecrneueHus. I[lokoneHus
KOMITBIOTCPOB. COBpeMeHHBIe TCHACHIINN Pa3sBUTHUA KOMIIBIOTCPOB.
Cynepkomnbiotepsl. [lapannenbHbie BbhluucaeHUA. [lepcOHANIBHBIA KOMIIBIOTED.
[Iporeccop u ero xapakTepUCTUKH (TAaKTOBAsl 4aCTOTa, pa3psaHOCTh). OnepaTuBHAs




1.4

namsTh. JlonroBpeMeHHas naMaTh. Y CTpoiicTBa BBOAA U BbIBOAA. OOBEM XPaHUMBIX
JAHHBIX (OIEepaTHBHAs MaMATh KOMIIBIOTEPA, KECTKUH IUCK M TBEPAOTEIbHBIM
HAKOIIUTEIIb, TIOCTOSHHAS MaMsITh CMapTPOHA) U CKOPOCTh JOCTYIA IS pa3IMyHbIX
BHUJOB HOCUTEJIEH

[TporpammMHoe obecnieueHre kKommbroTepa. [IpukiiagHoe MporpaMMHOE 0OecIieueHue.
CucremHoe nporpamMMmHoe oOecrnieuenue. CucTemsl mporpammupoBanus. [IpaBoBas
OXpaHa TPOTrpaMM M JIaHHBIX. becriaTHbie W YCIOBHO-OECILIATHBIE MPOTPAMMBI.
CB000THOE MPOTrpaMMHOE O0ecTIeueHHE

1.5

Qaiinel u nanku (karanoru). Tunbl ¢aiinoB. CpolicTBa (ainoB. XapakTepHEIC
pa3Mepbl (aiiJIoB pPa3IUYHBIX TUIMOB (CTpaHUIA TEKCTA, OSJICKTPOHHAs KHHTra,
dororpadusi, 3aMch IECHHU, BUICOKIIUII, TTOTHOMETPAXKHBIA (DUITEM)

1.6

1.7

1.8

[Mpunuuns! moctpoenus dainoBeix cucteM. [lonnoe nms daiina (mamnku, karaiora).
[TyTh k (aitnny (manke, KaTajaory)

daiinoBelii MeHekep. Pabora ¢ daiimamMu M mankamu (KaTtajJoramu): CO3JaHHE,
KOIMPOBAHUE, IEpPEMEIICHUE, MEPEeMMEHOBaHNE W YyJajleHue (ailloB W Marok
(xarasnoroB). [Touck (haiiyioB cpecTBaMu ONIEPAIIMOHHON CHCTEMBI

ApxuBauust JaHHBIX. Vcrionb3oBaHue IPOrpaMM-apXuBaTopoB

1.9

1.10

KommnbrorepHbsie BHpPYCBI M JIpyrue BPEIOHOCHBIE nIporpammsl. IIporpammer mis
3allUTHI OT BUPYCOB

O6benunenue kommbioTepoB B ceTh. Cerb WHuTepHer. Beb-crpanuiia, BeO-cailT.
Crpykrypa anpecoB BeO-pecypcoB. bpaysep. IlouckoBbie cuctemsl. Ilouck
uHbOpMallMM MO KJIIOYEBBIM CJIOBaM M MO u300pakeHuto. JlocToBepHOCTH
uHpopManuu, morydeHHol 3 MHTtepuera

1.11

CoBpeMeHHbIE CEpBUCHI MHTEPHET-KOMMYHUKALIUI

1.12

2.1

CereBoii 3THKET, 6a30BbIE HOPMBI MHPOPMALMOHHOW STHKH M TpaBa npu padore B
cetu MntepHer. Ctpateruu 0ezonacHoro noseaeHus B IHTepHere

Teopernueckue 0OCHOBBI HH()OPMATHKH

WNudopmanust — 01HO U3 OCHOBHBIX MOHATUN COBpeMeHHOW Hayku. MHpopmarus kak
CBEJIEHUS, IpeIHa3HAuYEeHHbIE /JIs BOCHPHUATHS YEJIOBEKOM, M HH(pOpMalMs Kak
JTaHHbIE, KOTOPbIE MOTYT OBITh 00pabOTaHbl aBTOMATU3UPOBAHHOW CUCTEMOMN

2.2

JMCKpeTHOCTh JTaHHBIX. BO3MOXHOCTh ONHUCAHUS HEMPEPHIBHBIX OOBEKTOB H
MPOIIECCOB C TOMOINBIO AMCKPETHBIX NaHHBIX. MHQOpMaIMoOHHBIE MPOIECCH —
MIPOIIECCHI, CBA3AHHBIC C XPaHEHUEM, IPEOOPA30BAHUEM U TIepeaauei JaHHbIX

2.3

2.4

Cumboin. Andasur. MouHocts andasuta. Pa3zHooOpazue s3bIKOB U an(aBHUTOB.
EcrectBeHHble M (QopMayibHblE S3BIKH. AJI(AaBUT TEKCTOB Ha PYCCKOM  SI3BIKE.
JlBonunbiil andaBut. KomudecTBO BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOWHAIIMA)
(UKCUPOBaHHOM INTMHBI B IBOMYHOM aidasure. [IpeoOpazoBanue modoro andasuta K
nBoMvHOMY. KOIMYecTBO pa3iMyHBIX CIIOB (PUKCHPOBAHHOW JUTMHBI B aliiaBHUTE
ONPEIEIEHHON MOIIHOCTH

KomupoBanue cumBOIIOB OfHOTO andaBUTa ¢ MOMOIIBIO KOAOBBIX CIOB B APYTrOM
andaBuTe, KOJ0Bask TAOJIHIIA, TEKOTUPOBAHUE

2.5

2.6

2.7

JBouunsiii koa. IlpencraBnenue qaHHBIX B KOMIbIOTEPE KaK TEKCTOB B JBOMYHOM
andasute

NudpopmaninoHHblii 00bEM NaHHBIX. BUT — MUHUMaNbHas €IUHUIIA KOJUYECTBA
uHOpMaLIUU — ABOMYHBINA pa3psn. balt, kunobaiit, MmerabaiT, rurabait

CkopocTh nepenau JaHHBIX. EQUHUIBI CKOpOCTH Nepenayu JaHHBIX. MckaxeHue
uH(pOpMalluu TpU nepeaayde




2.8

2.9

2.10

Konuposanue texcroB. PaBHomepHbIil koa. HepaBHomephblii koa. Konuposka ASCIL.
Bocemubutasie komupoBku. [lonsarue o komupoBkax UNICODE. [lexomupoBaHue
COOOIIEHUH C MCHOJb30BAHUEM PAaBHOMEPHOIO M HEPAaBHOMEPHOIO KOAA.
NudopmannoHHbIii 00bEM TeKcTa

Ob6mee npencraBieHne o HUGPOBOM MPEICTABICHUU ayJIMOBU3YAIbHBIX U JIPYTHX
HenpepblBHbIX JaHHbIX. KomupoBanue nsera. L[BeroBeie Moxenu. Moxensr RGB.
['my6una xoaupoBanusi. [Tamutpa

PactpoBoe u BekTOopHOe mpencTtaBieHue wuzoOpaxkeHui. Ilukcenb. Ornenka
UH(POPMALIMOHHOTO 00BbEMA rpadMueCKUX JaHHBIX JJISl pACTPOBOTO H300paXKEeHHUs

2.11

Konuposanue 3Byka. Pa3psaqHOCTs 1 yacToTa AMCKpeTH3anuy. KonnudecTBo KaHajaoB
3anucu. OLEHKa KOJNMYECTBEHHBIX I1apaMeTpPOB, CBA3AHHBIX C NPEACTABICHUEM U
XpaHEHHEM 3BYKOBBIX (hailioB

WndpopmanoHHbIe TEXHOJIOTUU

3.1

TekcToBbIE JOKYMEHTHI U UX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHMIA, a03all, CTPOKa,
CJIOBO, CHUMBOJ)

3.2

33

TekcToBBIE  mpoleccop —  MHCTPYMEHT  CO3JAaHUS, PpPEJaKTUPOBAaHUSA U
dbopmatupoBanus TekcToB. [IpaBuia Habopa TekcTa

PenaktupoBanue tekcra. CpoiictBa cumBoioB. Ipudt. Tuner mpudros (pydieHsie,
¢ 3aceykaMu, MoHomupuHHbBIE). [lomyx)upHoe n KypcuBHOe Hauepranue. CBOHCTBa
a03aueB: TpaHMLbl, a03alHBIA OTCTYH, HWHTEpBaJ, BblpaBHUBaHUE. CTHiIEBOE
dopMaTupoBaHue

34

3.5

CtpykTypupoBaHuEe HHPOPMAIHH C TOMOIILI0 CIIUCKOB M Ta0JMIl. MHOTOYpOBHEBBIC
ciucku. Jlob6aBrnenue Tabiuil B TEKCTOBBIE JOKYMEHTBI

BcraBka n3o0pakeHuil B TeKCTOBBbIE JOKYMEHThL. O0TekaHne N300paKeHHi TEKCTOM.
BximroueHre B TEKCTOBBIN JOKYMEHT JUarpaMM U Gopmyit

3.6

3.7

[lapametppl  cTpaHuubl, HyMmepauuss cTpaHul. JloOaBieHMe B  JOKyMEHT
KOJIOHTUTYJIOB, CCBUIOK
IIpoBepka mnpaBonucanusa. PaccranoBka nepeHocoB. ['00cOoBOM BBOJA TEKCTa.

Onrtuueckoe pacro3HaBaHue TekcTa. KommbroTepHslii mnepeBod. Mcmonb3oBaHue
cepBucoB ceTu MuTepHeT 11t 00pabOTKH TEKCTa

3.8

39

3HAKOMCTBO ¢ rpaguueckuMu penakropamu. PactpoBbie pucyHku. Vcnonb3zoBaHue
rpa¢u4ecKux MPUMHUTHBOB

Onepaunu pegakTUpoOBaHUsl Tpaduueckux OOBEKTOB, B TOM 4YHCIE HU(POBBIX
dotorpaduii: n3MeHeHHE pazMepa, o0pe3Ka, TOBOPOT, OTpaKEeHHE, padoTa ¢ 00JIaCTIMU
(BblIENEHME, KOMHMPOBAaHHME, 3ajMBKAa IIBETOM), KOPPEKIMs IBeTa, SPKOCTH U
KOHTPACTHOCTH

3.10

BexrtopHnas rpaduka. Co3aHue BEKTOPHBIX PHUCYHKOB BCTPOEHHBIMU CpEICTBAMH
TEKCTOBOTO IpoLleccCOpa WM JAPYrHuX Mmporpamm (mpuioxenuit). JloGaBnenue
BEKTOPHBIX PUCYHKOB B JJOKYMEHTBI

3.11

3.12

8 KJIACC

[ToaroroBka MynbTHMEIUIHBIX Mpe3eHTanui. Cnaiin. JlobaBieHue Ha ciaiiag TekcTa
u n300pakeHuii. PaboTta ¢ HECKOIBKUMU ClIaliJaMu

JobaBiienne Ha ciaii ayIMOBU3YAJIbHBIX TAHHBIX. AHUMAIs. [ umepcchuiku

Kon

ITpoBepsieMblii 3JIEMEHT COJAEPKAHUS

1

Teoperuueckrne 0CHOBbI UH(POPMATUKHI




1.1

Heno3uimoHHble W TO3UIMOHHBIE CUCTEMBl cuuclieHus. AmdaBut. OcHOBaHUE.
Pa3BépuyTas ¢dopma 3anmucu umcna. I[lepeBon B AECATUYHYIO CUCTEMY YHCE,
3alMCaHHBIX B IPYTUX CUCTEMaX CUUCICHUS

1.2

PumMmckas cucremMa cUUCiIeHUS

1.3

JlBonuHas cucreMa cuucieHus. [lepeBon nensix uncen B npeaenax ot 0 no 1024 B
JIBOMYHYIO CHCTEMY cumcieHus. Bocbmepuunas cuctema cunciienus. [lepeson uncen
U3 BOCBMEPUYHOH CHCTEMBI B JBOWYHYIO U JIECATHYHYIO CHCTEMBI U OOpaTHO.
[lectHaguarepuynas cucteMa cuucieHus. [lepeBon yrcen U3 MeCTHAANATEPUYHOM
CHCTEMBI B IBONYHYIO, BOCBMEPHUHYIO U IECATHUHYIO CUCTEMBI U 00paTHO

1.4

Apudmerndeckre onepanui B JBOUYHON CUCTEME CUMCICHUS

1.5

1.6
1.7

2.1

Jlornueckue BricKa3biBaHUs. JIornueckre 3HaUCHHS BHICKa3bIBAHUM. DIIEMEHTAapHbIE
Y COCTaBHBIE BhICKA3bIBaHUsI. JIOrMUeCcKue onepamuu: «m» (KOHbIOHKIIHS, JIOTHYECKOEe
YMHOXEHHE), «MIN» (JUIBIOHKLMS, JIOTUYECKOE CIIOKEHHE), «HE» (JIOTMYECKOe
orpunianue). Ilpwopurer normdeckux onepanuii. OmnpeneneHue HCTUHHOCTH
COCTAaBHOT'O BBICKA3bIBAaHUS MPH W3BECTHBIX 3HAYEHUSX HCTUHHOCTU BXOJSIIUX B
HETO0 3JIEMEHTAPHBIX BbICKa3bIBAHUHN

Jlornueckue BwIpakeHus. IIpaBwiia 3ammcu Jlormdeckux BelpakeHui. Iloctpoenue
TaOJIMI UICTUHHOCTHU JIOTMYECKUX BBIPAKECHUM

Jlormueckue 31eMeHThl. 3HAKOMCTBO C JIOTUYECKUMU OCHOBaMHU KOMIIBIOTEPA
AJTOpPUTMBI U IPOTPAMMUPOBAHHE

ITonstue ajiropurma. Hcnonautenu anr OpUTMOB. Anr OPHUTM KaK IUJIaH YIPaBJICHUA
HUCITOJTHHUTCIIEM

22

23
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2.5

CaoiictBa anroputrMa. CrocoObl 3amucu anroputMma (CIIOBECHBbIH, B BHUAE OJIOK-
CXEMBI, Iporpamma)

AJ'Il"OpI/ITMI/ILIeCKI/Ie KOHCTPYKIHHU. KOHCTpYKI_[I/ISI «CICOAOBAHUC). JInHelHbIN
AJITOPUTM. OFpaHI/ILIeHHOCTI) JIMHEHHBIX AJITOPUTMOB: HEBO3MOXXHOCTb
npeayCMOTpEeTb 3aBUCHUMOCTb IOCIICAOBATCIIBHOCTH BBIIIOJIHACMBIX JIEUCTBUI OT
HCXOOHBIX JAHHBIX

KOHCTp}/'KI_II/ISI «BCTBJICHHUC»: TIIOJJHAsd MW HCIIOJHasA (bOpMBI. Breimonnenue wun
HCBBIITOJIHCHHUE YCIOBUA (I/ICTI/IHHOCTI) n JIOXKHOCTDb BI)ICKaSI)IBaHI/IH). HpOCTI)IG n
COCTAaBHBIC YCJIOBUSA

KOHCTp}/'KI_II/ISI (MOBTOPCHHUEC» . TUKIIBI C 3aJlaHHBIM YHUCJIOM HOBTOpCHHﬁ, C YyCJIOBUEM
BBITIOJIHEHUS, C HepeMCHHOfI OUKJIa

2.6

PazpaGotka st (GopMaJIbHOTO HWCIOJHHUTENS QJITOPUTMa, TPHUBOMAAIIECTO K
TpeObyeMoMy pe3yJbTaTy MpH KOHKPETHBIX MCXOAHBIX JaHHBIX. Pa3pabotka
HECJIOKHBIX aJITOPUTMOB C MCIOJIb30BAaHUEM ITUKIIOB U BETBJICHUMN JJIS YIIPABJICHUS
dbopManbHBIMU HCIIOTHUTEISIMU. BBINIONHEHHE alrOpuTMOB BPYYHYHO U Ha
KoMmrbioTepe. CHHTaKCHYECKHUE U JIOTHYeCKHe omuOKku. OTKa3bl

2.7

Azpik mporpammupoBanus (Python, C++, Java, C#, IIkonbHbINH ANTOPUTMHUYECKUN
A3bik). CucreMa NporpaMMHUpPOBAHUS: PENAKTOP TEKCTa MporpamM, TPaHCIATOP,
OTJIATINK

2.8

HepeMeHHaﬂ: THII, UMs1, BHAYCHUC. HeJ'IBIe, BCHICCTBCHHEIC 1 CUMBOJIBHBIC IICPEMCHHBIC

2.9

2.10

Omnepartop npucBauBanusi. ApupMeTHIECKre BBIPAKEHHS M ITOPSI0K UX BEIUNUCIICHUS.
Onepanuy ¢ LEJNBIMM YUCIAMH: LIEJIOYUCICHHOE NEJICHHE, OCTATOK OT JEJICHHA.
[IpoBepka AeIMMOCTH OJHOTO LIEJIOT0 YUCIIA HAa JPYroe

BerBnenus. CoctaBHble yCcnoBHs (3alMCh JIOTHYECKUX BBIPAKEHUH Ha M3y4aeMOM
sI3bIKe MporpaMMHupoBanus). HaxoxaeHne MUHUMYMa U MaKCUMyMa U3 JIByX, TPEX U




4eThIpEX uHncell. PemeHue KBaJApaTHOrO ypaBHEHUsS, MMEIOLLETO BEIICCTBEHHBIC
KOpHU

2.11

HI/IaJ'IOl"OBaSI oTJIagKa IporpaMm: IOMIAroBO€ BBIIIOJHCHHUE, IIPOCMOTP 3HAYCHUH
BCJIMYHMH, OTH&I[O‘IHBIﬁ BBIBO/I, BbI60p TOYKH OCTAaHOBA

2.12

2.13

[ukn ¢ ycnoBueM. Anroput™m EBknmaa aisi HaXOXKIEHHS HAaUOOJBLIETO OOIIEro
JEIUTENsl JIByX HATypalbHBIX ynces. Paz0OueHue 3amucu HATypaJbHOTO YHCIa B
MO3HUIIMOHHOM CHCTEME C OCHOBAaHHMEM, MCHBIIMM WIH paBHbIM 10, Ha OTHENbHBIC
uugpsl

[luxs ¢ mepeMeHHOH. ANTOPUTMBI IPOBEPKH JEITUMOCTH OJHOTO IIEJOTO YHcia Ha
APYroe, MPOBEPKU HATYPAILHOTO YUCIIa HA IPOCTOTY

2.14

OOpaboTka CHMBOJBHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) TIEPEMEHHEIE.
ITocumBosbHast 00paboTka cTpok. [1oacuér yacTOTHI MOSIBIIEHHUS] CUMBOJIA B CTPOKE.
Berpoennsie GyHKIMH 1711 00pabOTKU CTPOK

2.15

Omnpenenenre BO3MOXKHBIX pPE3yJbTaTOB pabOThl aNrOpUTMA MpPU  33aJaHHOM
MHOXECTBE BXOJIHBIX JIaHHBIX, OIPEIEICHUE BO3MOXHBIX BXOJHBIX JIaHHBIX,
MIPUBOIALINX K TAHHOMY pe3yibTaTy

9 KJIACC

Kox
1

IIpoBepsieMblii 31eMeHT COIePKAHMS
[Mudposasi rpaMOTHOCTH

1.1

I'mob6ansuas cetb Uutepuer. [P-anpeca y3mnoB. CereBoe XxpaHeHue AaHHBIX. MeToabl
WHAMBUYaJIbHOTO U KOJUIEKTUBHOTO pa3MelleHus: HoBoi nHdopmanuu B MHTEpHETE.
Bbonpmue JAaHHBbIC (PIHTCpHCT-I[aHHLIe, B 4aCTHOCTHU OJAHHBIC COLMUAJIBHBIX CCTGfI)

1.2

1.3

2.1

2.2
2.3

24

[lonsatne o006 wHPOPMAMOHHOW Oe30mMacHOCTH. YTPo3bl  HMH()OPMAITMOHHOK
Oe3zomacHOCTH mpu padoTe B IIIOOATBHON CETH W METOABI MPOTHUBOJCUCTBHS WM.
[IpaBwia Oe3zonmacHOW ayTeHTH(PHKANMKU. 3amUTa JWYHOW HH(DOpPMAIMA B CETH
WutepHer. bezonacHele crpareruu noseneHus B cetu MutepHer. Ilpexynpexnenue
BOBJICUCHHUSI B JIECTPYKTHBHBIE W KPUMHHAIBHBIE (OPMBI CETEBOH aKTUBHOCTH
(xn6epOyJUIMHT, (PUIIMHT U ApYTHe (HOPMBI)

Bunsl nestensHoctM B MHTepHeTre. MHTepHET-cepBHCHI: KOMMYHUKAI[MOHHBIE
CepBHCHI (IOYTOBasi Ciyk0a, BUACO-KOH(PEPEHL-CBA3b M JApPYIUe), CIPaBOUYHBIC
CITy>KOBI (KapThbl, paCIMCAaHUS U JIPYTHE), TOUCKOBBIE CITYKOBI, CIIyKObl OOHOBIICHHS
MPOTPaAaMMHOTO OOECTIeUeHHSI M APYTHE CIyKObI. CepBHCHI TOCYAapCTBEHHBIX YCIYT.
OOnaunble XpaHwiMia JaHHbIX. CpeacTBa COBMECTHOM pa3pabOTKU JTIOKYMEHTOB
(onnaiin-oducer). IlporpammHoe oOecriedeHne Kak BeO-CEpPBHUC: OHJIANWHOBBIC
TEKCTOBbIE U TpaHueCKue peakToOphl, Cpeabl pa3paboTKH MPOrpamMm

Teopernueckue 0OCHOBBI HH(OPMATUKH

Mopnens. 3agauM, pemiaeMble C€ IOMOILIBI0 MozenupoBanusd. Kiaccuduxanym
Mojeneil. MarepuanbHble (HaTypHbIe) U HH(DOpMaMOHHBIe MOienu. HenpephIBHBIE U
TUCKpeTHble Moaenu. Kmurammonneie Moaenu. HWrposeie wmozaenu. OrneHka
COOTBETCTBUS MOJIEIM MOJACTUPYEMOMY OOBEKTY U LEISIM MOACITUPOBAHUS
Tabnuunbie moaenu. Tabnwia Kak MpecTaBlIeHNUEe OTHOIICHUS

basel qarabx. OTOOP B TAONHIIE CTPOK, YAOBICTBOPSIONINX 33/IaHHOMY YCIIOBHIO
I'pad. Bepmmna, pebpo, myTs. OpHEHTHPOBAHHBIE U HEOPUEHTUPOBAHHBIE Tpadbl.
Jlnuna (Bec) pedpa. BecoBast matpunia rpada. JlnmuHa mytr Mexay BepiimHamMu rpada.
[Touck ontumanpHOTrO TyTH B rpade. HavanpHas BepmivHa (MCTOYHHUK) U KOHEYHAS
BepiIMHa (CTOK) B OpHEHTHPOBAaHHOM rpade. BrruucieHue konmdecTBa MyTed B
HaIMpaBJIEHHOM allUKINYeCKOM Trpade




2.5

HepeBo. Kopenb, Bepmmna (y3en), Juct, pedpo (mayra) nepesa. Bricota nepesa.
[TomgnepeBo. I[Ipumepsl ucnonp30BaHus AepeBbeB. [lepedbop BapuaHTOB C TOMOIIBIO
JiepeBa

2.6

[lonsiTue  MaTeMaTHYeCKOM  MoOJEIW. 3aJaud, pellaeMble € MOMOIIBIO
MaTEeMaTHYeCKOro (KOMIBIOTEPHOIr0) MojenupoBaHus. OTiHuue MaTeMaTUYECKOM
MOJIETIM OT HATYPHOW MOJIEJIH U OT CJIOBECHOTO (JTUTEPaTypHOTO) OMUCAHUS 00BEKTa

2.7

OTaIbl KOMIIBIOTCPHOI'O  MOJACIMPOBAHHA: IMOCTAHOBKA 3aJadyu, IIOCTPOCHHUC
MaTeMaTHIeCKOMN MOACIIH, IIporpaMmMHas peaiu3alus, TCCTHPOBAHUEC, ITPOBECACHUC
KOMITIBIOTCPHOI'0 OKCIICPUMCHTA, dHAJIU3 €ro pC€3yJbTaTOB, YTOYHCHHUC MOACIIN

AJNropUTMBI U IPOrPAMMHUPOBAHUE

3.1

Pa3zbuenune 3amaunm Ha mnoxa3agaud. COCTaBIEHHE AITOPUTMOB U IIPOrpaMM C
UCIOJb30BAHUEM BETBJICHUH, LUKIOB M BCIOMOTaTENIbHBIX aJIrOPUTMOB JUIS
yIpaBJEHUS UCIIOJIHUTEIEM WU APYTUMHU UCTIOTHUTEISAMU

3.2

33
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4.1

4.2

4.3

4.4

Tabnuunble BenuunHbl (MaccuBbl). OnHOMEpHBIE MaccUBBL. COCTaBIEHUE U OTJIAIKA
POTpaMM, pEATM3YIOMIUX THIIOBBIE allTOPUTMBI 0OPAOOTKH OJHOMEPHBIX YHCIOBBIX
MacCHBOB, Ha OJIHOM M3 sI3bIKOB MporpammupoBanus (Python, C++, Ilackanb, Java,
C#, IlkonbHbIW AnropuTMHYECKUM SI3BIK): 3alOJHEHHE YHUCIOBOIO MacCHBa
CIIy4alilHBIMM 4YHCIIaMH, B COOTBETCTBUU C (opmysoil WiIuM MyTEM BBOJAA YHUCEI,
HaXO0XJ/IEHUE CyMMBbl 3JIEMEHTOB MacCHBa, JUHEHHBIN MOUCK 3a/laHHOTO 3HAYEHHUS B
MaccHuBe, MOJACYET JIEMEHTOB MACCHBA, YJIOBJIETBOPSIOUINX 3aJaHHOMY YCIOBHIO,
HaxO0XJICHHEe MHHHUMAJIBHOTO (MaKCHUMAaJbHOTO) 3jeMeHTa MaccuBa. CopTHpOBKa
MaccuBa

O6pa60TI<a IMOTOKAa JAaHHBIX: BbIYUCIICHUC KOJHW4YECTBA, CYMMBbI, CPEOHETO
apI/I(i)MeTI/I‘-IGCKOFO, MUHHMAJIBHOI'O MW MAaKCHUMAJIBbHOI'O 3HA4YCHHUA OSJICMCHTOB
IMOCJICAOBATCIIbHOCTHU, YAOBJICTBOPAIOIIUX 3aJAHHOMY YCJIOBHIO

Vnpasnenune. Curnan. OOpaTHas cBs3b. llonmydeHue cuUrHajJoB OT IUGPPOBBIX
JATYMKOB (KacaHMsl, pacCTOSIHUS, CBETA, 3ByKa U Jpyroro). [Ipumepsl ncrosib3oBaHus
MPUHIUIA 0OPaTHOM CBSA3U B CUCTEMaX yIpaBJICHUS TEXHUUECKUMH yCTPOHCTBAMH, B
TOM uHciae B poboroTexHuke. [Ipumepbl poOOTH3MPOBAHHBIX CHCTEM (CHUCTEMa
YIPaBIEHUS JBUKEHUEM B TPAHCIIOPTHOW CHCTEME, CBapOYHas JMHUS aBTO3aBOAA,
aBTOMATHU3MPOBAHHOE YINpaBJICHHE OTOIUIEHMEM JOMa, AaBTOHOMHAs CHCTEMa
yIpaBJIeHUs] TPAHCIIOPTHBIM CPEJICTBOM U JIPYTHe CHCTEMBbI)

WNHpopmalnoHHbIE TEXHOJIOTHH

ITonatue 00 5neKTPOHHBIX Tabnauumax. TUObl JaHHBIX B sSYEHKaxX DJIEKTPOHHOMH
tabnuubl. PenaktupoBanue u popmarupoBanue Tadnui. Berpoennsle GyHKIUU JUIs
MIOUCKAa MaKCUMyMa, MUHUMYMa, CYMMBI U cpefiHero apupmeTrnueckoro. CopTupoBka
JAHHBIX B BBIJCJIEHHOM auamna3oHne. [loctpoenue auarpamm (rucrorpamMma, Kpyronast
JMarpamma, ToueuHas quarpamma). Beroop tuna auarpammsl

[IpeobOpazoBanne ¢dopmyn mnpu komupoBaHuu. OTHOCHUTENbHAs, aOCOMIOTHA |
CMeIllaHHas ajipecarus

VYcnoBHBIE BBIYUCIEHUS B JJICKTPOHHBIX Tabmumax. CyMMUpOBaHHE U TOJCYET
3HAYCHHM, OTBEYAIONIMX 3aJaHHOMY ycioBuio. OOpaboTka Oonpmmx HAOOPOB
JTaHHBIX. YHCcTIEeHHOE MOISTMPOBAHHE B SJICKTPOHHBIX TaOIHIIAX

Ponb nHpOpMAIIMOHHBIX TEXHOIOTHI B Pa3BUTHH YKOHOMUKH MHPA, CTPaHbI, pETHOHA.
OTtkprITEIE 00pa3zoBarenbHbIe pecypchl. [Ipodeccun, cBs3anHbie ¢ THOOPMATUKON U
MH()OPMAIIMOHHBIMUA TEXHOJIOTHUSMU: BeO-IM3aiiHep, MPOrPaMMUCT, pa3paboTUUK
MOOWJIBHBIX MPUITIOKEHUH, TECTUPOBIIUK, aPXUTEKTOP MPOTrPAMMHOTO 0OECTICUCHHS,
CHEIHUATUCT MO aHATU3Y JAHHBIX, CACTEMHBIN aIMUHHCTPATOP




ITPOBEPAEMBIE HA OI'D 10 HTHOOPMATUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJBLHON TPOT'PAMMBI OCHOBHOT'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBePSIeMOro
TpedoBaHMS

IIpoBepsiembie TpeOOBAHUSA K MPEAMETHBIM pe3yJibTaTaM 0a30BOro
YPOBHS OCBO€HHMSI OCHOBHOI 00pa30BaTeJIbHOM MPOrpaMMbl OCHOBHOI0
o0mero oopazoBanus Ha ocHoe ®I'OC

1

3HaTh (IOHUMATB)

1.1

1.2

Branenve OCHOBHBIMH TMOHATHSAMH: HH(OpManus, mepenada, XpaHeHHE U
00paboTka WHGOPMAIMK, aJTOPUTM, MOJEIb, HU(PPOBOKM MPOIYKT M HX
UCTIOJIb30BaHUE /ISl PEIICHHUS YICOHBIX U IPAKTHUYECKUX 3a/1a4

Brnanenue noHATHSAMM: BbICKa3blBaHUE, JIOTMYECKasl Olepalus, JIOTHYECKOe
BBIpAXKECHHE

2.1

YmMmern

YMeHue onepupoBath €IUHUIIAME U3MEpeHHs] HHPOPMAIIMOHHOTO 00bEMa U
CKOPOCTH T€peavM TaHHBIX

2.2

2.3
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2.5

YMeHue 3anucbiBaTh U cpaBHUBATh Lieible yncia oT 0 qo 1024 B pa3nuyHbIx
NO3ULMOHHBIX CHCTEMaX CYHUCICHHsI ¢ OCHOBaHUSAMM 2, 8, 16, BBIOIHATH
apu@meTHyecKue onepanuy HaJ HUIMU

YMeHue KoaupoBaTh U JAEKOJUPOBATH COOOIIEHHS MO 33aJaHHBIM IPaBUIIaM;
MOHUMAHWE OCHOBHBIX IMPHUHIIMIIOB KOJWPOBaHUS WMH(OpMALUU Pa3TUYHOU
MPUPOJIBI: TEKCTOBOM, rpaduueckoil, ayauo

YMeHHe  3amucChiBaTh  JIOTMYECKUE  BBIPAXKECHUSA C  HCIIOIb30BAHUEM
JU3BIOHKIIMYM, KOHBIOHKIMM W OTPULAHUA, ONPENEIATh HCTUHHOCTH
JIOTUYECKUX BBIPAKEHUM, €CIIM U3BECTHBI 3HAYEHUS] HCTUHHOCTU BXOIALIUX B
HEro IEPEMEHHBIX, CTPOUTHh TaONMIBI MCTUHHOCTH ISl JIOTMYECKUX
BBIDAKECHMIM; 3aIUCHIBATh JIOTMYECKUE BBIPAXKCHUS HA H3Yy4aeMOM S3BIKE
IIPOrpaMMHUPOBaHUS

YMeHHe cOCTaBisATh, BBINOJHATh BPYYHYI0 M HAa KOMIIBIOTEPE HECIIOXKHBIE
QITOPUTMBI I yripaBieHus ucnognutensMu (Yepenamika, UepTE&xHUK U
Ipyrue); co3laBaTh M OTJIaKWBATh MPOTPaMMbl HAa OJIHOM U3 SI3BIKOB
nporpammupoBanusi  (Python, C++, TIlackanb, Java, C#, IlkonbHbrit
AnroputMudeckuit SI3bIK), peaqu3yIole HeCI0KHbIE aITOPUTMBI 00pabOTKU
YUCJIOBBIX JAHHBIX C MCIOJIb30BAaHUEM IIMKJIOB W BETBJICHHM;, YMEHHE
pa30uBaTh 3a/la4M Ha TMO0J3a/la4yM, MCIOIh30BaTh KOHCTAHTHI, IEPEMEHHBIE U
BBIPDOKECHHS] PA3TUYHBIX THUIOB (YHUCIOBBIX, JIOTHUYECKHX, CHMBOJBHBIX);
aQHAJIM3UPOBATh NPEAJIOKEHHBIA AITOPUTM, OMPENENsATh, KaKUE Pe3yJbTaThl
BO3MOYKHBI TIPH 33/TAHHOM MHOECTBE UCXOHBIX 3HAUCHUI

2.6

YMeHHe 3amncath Ha HM3y4aeMOM S3BIKE€ IMPOrPaMMHUPOBAHUS aJTOPUTMBI
IIPOBEPKU  JCIMMOCTH OJHOIO LEJIOro 4YHcila Ha JpYyroe, IMPOBEPKU
HATYpaJIbHOI'O YKCiia Ha MMPOCTOTY, BblEIEHUS IU(p U3 HaTypaIbHOIO YHCIa,
IIOMCK MaKCUMyMOB, MUHUMYMOB, CYMMBI YHCJIOBOH I1OCJIEJOBATEIILHOCTH



2.7

2.8

Brnanenue ymeHueM OpHEHTHPOBATHCS B UEPAPXUUECKOM CTPYKTYpe (aiinoBoit
CHUCTeMBbI, paboTaTh C (alIoBONM CHUCTEMOU IMEPCOHATHHOTO KOMIBIOTEpA C
UCIOJb30BaHUEM Tpaduueckoro uHTepdeiica, a HMMEHHO: CO3JaBaTh,
KOIIMPOBAaTh, II€peMelIaTh, IEPECMMEHOBBIBATh, YJAJIATh M apXUBHPOBATh
Gaiiiel U KaTanoru

Brnanenne yMeHMsIMM M HaBbIKAMM MCIIOJIb30BaHMsS HMH()OPMALMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJOTHH Uil TIOMCKA, XpaHEHHs, OOpabOTKH H
nepeaayy U aHaju3a pa3IMyHbIX BUJOB HHPOpMALUU

29

2.10

YMmenue BbIOMpaTh CHOCOO MPEACTABICHUS JAaHHBIX B COOTBETCTBHH C
MOCTABIICHHOW 3amadeid (TaONMuUIBl, CXeMbl, TpaduKu, JUarpaMMbl) C
MCIOJIb30BAaHUEM COOTBETCTBYIOUIMX TMPOTPAMMHBIX CPEACTB 00padOTKU
JTAHHBIX

YMenue dopmanu3oBaTh W CTPYKTYPUPOBATh HH(POPMAIMIO, HCIOIb3YS
AJIEKTPOHHBIC TAOJHIIBI JUIsI 00pabOTKH, aHAlIW3a U BU3YaJTU3allMH YUCIOBBIX
JAHHBIX, B TOM YHCJIE C BBIJICJIEHUEM JUana30Ha Ta0IHIIbl U YIOPSI0UYNBAHUEM
(COPTHPOBKOIA) €ro AIEMEHTOB; YMEHHE ITPUMEHSITH B 3JICKTPOHHBIX TAa0IUIAX
dopMynbl 1 pacy€TOB € HUCIHOJIB30BAaHHWEM BCTPOEHHBIX (YHKIH,
aOCOJIFOTHOM, OTHOCHUTENIbHOW, CMEIIAHHOW aJpecaly; HCIOIb30BaTh
3JICKTPOHHBIC TAOJUIIBI IS YMCIACHHOTO MOJICIMPOBAHMS B MIPOCTHIX 3a/1auax

13 pa3HbIX MPEIMETHBIX 00IacTei

HEPEYEHbB 2JIEMEHTOB COJAEPKAHUSA, IPOBEPSAEMBIX HA OI'D ITO

NH®OPMATHUKE
Kona IIpoBepsieMblii 3J1eMEHT COACPKAHMS
1 [udposast rpaMoTHOCTH

1.1

@aiinpl M manku (katanoru). [IpuHIMOBI MOCTpOeHHs (PAWIOBBIX CHCTEM.
[Tonnoe ums gaitna (manku). [Iyts k ¢aiiny (manke). Pabora c ¢aiinamu u
KaTaJIoraMu CpPEeACTBaMU OIEPALlMOHHOM CHUCTEMBI: CO3/1aHHE, KOIIUPOBAHUE,
nepeMeleHne, NepeuMeHoBaHle U yaaneHue (aiaoB U mamok (Karajaoros).
Tuner daiinos. CpoiictBa daitnos. Daiinosbiit Menemxkep. Ilouck ¢aitnos
CPEICTBAMH ONEPALMOHHON CUCTEMBI

1.2

2.1

O6benuHeHne KoMibloTepoB B ceTh. CeTh MHTepHeT. Beb-cTpanuiia, BeO-
caiit. CTpykTypa aapecoB BeO-pecypcoB. bpaysep. [lonckoBble cHCTEMBI.
[Touck wuHOpMaMM 1O KIOYEBBIM CJIOBAaM U 10 HM300pa)xKeHHIO.
JlocToBepHOCTh MH(pOpMaluy, noydeHHol u3 Murepuera. [P-agpeca y3moB.
CeteBoe XpaHEHHE TAHHBIX

Teopernueckue 0OCHOBBI HH(OPMATUKH

I[I/ICKpCTHOCTB JaHHBIX. BO3MOXKHOCTh OIMCaHUS HETIPCPBIBHBIX 00BEKTOB U
IMpOHECCOB C MOMOIIBIO TUCKPETHBIX JaHHBIX.

CumBon. Andasut. MomHocTs andasuta. [[Bonunsiii andasut. Komuuectso
BCEBO3MOXHBIX CJIOB (KOJIOBBIX KOMOMHAIMH) (DUKCHPOBAHHOM MAJIMHBI B
nBonuHoM aindasute. [IpeoOpasoBanue nr000ro andaBuTa K JBOMYHOMY.



2.2

KonnyectBo paznuuHbBIX CIIOB  (UKCUPOBAHHOM JAIMHBI B andasure
onpeaeIEHHON MOITHOCTH.

KoaupoBanue cumBosioB ojHOro andaBuTa C MOMOIIBIO KOJIOBBIX CIIOB B
apyrom andasute, KogoBas Tabnula, Aekoauposanue. KoaupoBanue TEKCTOB.
PaBHomepHbIii koa. HepaBHomepHsiii ko, Konuposka ASCII. BocbeMuOuTHbIe
koqupoBku. [lousitue o konupoBkax UNICODE. JlekonupoBanue cooOieHui
C  WHCIOJb30BAaHHMEM  PAaBHOMEPHOIO W HEPaBHOMEPHOTO  KoOja.
WNudopmannoHsblil 00bEM TEKCTa

WNudopmannonsslii 006EM TaHHBIX. BUT — MUHMMAanNbHas €JMHNIIA KOJTHYECTBA
uHbOpMalUU — IBOMYHBINA pa3psia. EnquHuIbl n3MepeHus HHOPMAIMOHHOTO
o0béma naHHBIX. but, OaiiT, kmimobalT, MerabailT, rurabaiit. CkopocTb
neperayy JaHHbIX. EQUHUIBI CKOPOCTH ITepeiadu JaHHBIX

2.3
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2.5

KomupoBanue 1Bera. IlBeroBeie wmogemu. Monens RGB. I'myOuna
koaupoBanus. [lanutpa.

PactpoBoe u BekTOopHOE mpeacraBieHue u3oOpakeHui. [lukcens. Ouenka
nH(pOpMaMOHHOTO 00BEMA TrpauUecKuX JAaHHBIX JUIS  PAcTPOBOTO
n300pakeHUs

KO,I[I/IpOBaHI/Ie 3BYKa. PaBpSII[HOCTB 1 4JacToTa 3anucH. KonndecTBO KaHaAJIOB
3aIlluCH.

OrneHKa KOJMYECTBEHHBIX IMapaMETPOB, CBS3AaHHBIX C MPEJICTABICHUEM H
XpaHeHUEM 3BYKOBBIX (ailoB

Heno3unmoHHble 1 MO3UIMOHHBIE cCUCTEMBI cuncienus. Andasut. OcHOBaHUE.
Pa3BépuyTas (opma 3anucu uucina. IlepeBox B JECATHUHYIO CHCTEMY YHCEl,
3alMCaHHBIX B APYTUX CUCTEMAX CUUCIICHUS.

Pumckas cucrtemMa CUHCIICHUS

2.6

JlBonuHas cucrema cuucienus. Ilepeson nensix uucen B npeaenax or 0 o
1024 B nBOMUHYIO cUCTeMy cuucieHus. BocbMepuuHas cuctema CUMCIIECHHUS.
IlepeBon 4ymcen M3 BOCBMEPHUYHOM CUCTEMBI B JIBOMYHYIO M JIECATUYHYIO
cucrembl n oOparHo. lllectHanuarepuuHas cucrema cuucieHus. llepeBoj
4ucesl W3 MIECTHAALATEPUYHOM CHCTEMBlI B JBOMYHYIO, BOCBMEPHUYHYIO U
JECSITUUHYIO0 CUCTEMBI U 00paTHO. ApupMeTHUecKHe onepanuu B ABOUYHOU
CUCTEME CUMCIICHUS

2.7

2.8

Jlormueckne  BBICKa3bIBaHWSA. Jlormdyeckme 3HAYEHWS  BBICKA3BIBAHUM.
DneMeHTapHble M COCTaBHbIE BbICKa3bIBaHUA. Jlornueckue omnepanuu: «u»
(KOHBIOHKIUS, JIOTUYECKOE YMHOXKEHUE), «WIN» (IU3BIOHKIIHS, JIOTHYECKOE
CIIO)KEHHE), «He» (Jlorndeckoe oTpuianue). [IpuopuTeT ITOTrHUECKHUX
onepauuid. OnpeneneHne HCTHHHOCTH COCTaBHOTO BBICKA3bIBAHUS, €CIIH
W3BECTHBl 3HAYEHUsS HCTHHHOCTM BXOJSIIMX B HET0 JJIEMEHTAPHBIX
BbICKa3biBaHu. Jlornueckue BbIpaxeHus. [IpaBuna 3amucu JIOTHYECKUX
BeIpakeHUH. [TocTpoeHue TabIUIl UCTHHHOCTH JIOTUYECKUX BBIPAKEHUI

Jlornueckune 3neMeHThI. 3HAKOMCTBO C JJOTHYSCKHUMU OCHOBaMH KOMIIBIOTCPA



2.9

2.10

2.11

2.12

HenpepsiBable 1 nuckperHsle Monaenu. Mmuranmonneie Mozenu. Hrposbie
Mojenu. OneHka afeKBaTHOCTH MOJAEIN MOJEIUPYEMOMY OOBEKTY U LENsM
MOZECIIMPOBAHUS

Tabmuunbie Mogenu. Tabimiia Kak MpeIcTaBIeHue OTHOIICHUS. basbl TaHHBIX.
OTt60p B TabNIHIIE CTPOK, YIOBJICTBOPSIONINX 33JAHHOMY YCIIOBHIO

I'pad. Bepmuna, pebpo, mytb. OpHEHTUPOBAHHBIE U HEOPUEHTHPOBAHHBIC
rpadrul. Jnuna (Bec) peOpa. BecoBas martpuma rpada. [JnuHa nmytn Mexmy
BepmmHaMu rpada. [Touck ontumanbHOro mytH B rpade. HauanpHas Bepmna
(MCTOYHUK) W KOHEYHas BepIIMHAa (CTOK) B OPHEHTHPOBAHHOM Tpade.
Brrurcnenue komu4ecTBa MyTei B HAITPABJICHHOM alUKIMIECKOM rpade

Hepero. Kopens, BepimuHa (y3en), 1ucT, pedpo (ayra) aepeBa. BeicoTa nepesa.
[Monnepeso. Ilpumepsl ucmonb3oBaHus aepeBbeB. [lepebop BapuaHTOB ¢
MOMOIIIBIO JiepeBa

AJTOpPUTMBI U IPOTPAMMUPOBAHHE

3.1

CaoiictBa anroputma. CriocoObl 3a1ncH anropuT™a (CI0BECHBIH, B BUIE OJ0K-
CXEMBI, Iporpamma).

CocTaBiieHreE aJropUTMOB U IPOTPaMM C UCII0JIb30BAaHUEM BETBICHUH, IIUKIIOB
U BCIIOMOI'aTeNbHBIX aJrOPUTMOB JUIs ynpaBiieHUs ucnosinurtesneM (PoGor,
UYepenaika, UepTéxHUK U Apyrue). BeinoiaHeHne aaropuTMoB BpYUHYIO U Ha
KOMIIBIOTEpE

3.2

Azpik mporpammupoBanust (Python, C++, Ilackans, Java, C#, IllkonbHbrii
ANTOPUTMUYECKUNA S3BIK).

Cucrema mporpaMMHpOBAHUS: PEJAKTOp TEKCTa MPOTrpamm, TPAHCISATOP,
OTJIAIUUK.

IlepemeHHas: Tum, ums, 3HayeHue. Llenple, BEMECTBEHHBIE U CUMBOJIBHBIC
IIEPEMEHHBIE.

Oneparop mnpucBauBaHusd. ApHUPMETHYECKHE BBIPAKEHUS U TOPSIOK HX
BbluKciaeHUs. Onepanuyu ¢ LEIbIMH YHCIAMU: LEJIOYUCICHHOE JIEJICHHUE,
octaTok OT JeneHus. BerBienus. CocTaBHbIE YCIOBUA (3aIUCh JOTHYECKUX
BBIp@KEHUII Ha H3y4yaeMOM s3bIK€ THporpaMMmupoBanus). HaxoxaeHue
MUHUMYyMa

U MakcuMyma M3 JABYX, TpPEX M 4YETBIpEX uyucen. PelieHune KBagpaTHOro
YpPaBHCHUA, UMCIOIICTO BEIICCTBCHHBIC KOPHHU. HI/IKJ'I C YCJIOBHEM. AJ'IFOpI/ITM
EBkiampa Ui HaxoxIeHWs HauOoJbllero oOIIero JenuTens JIBYX
HaTypaJIbHBIX YUCEII. Pa3buenue 3anucu HaTypaJIbHOT'O YHUCJia B HO3PIIIPIOHHOI>'I
CHCTEME C OCHOBAaHMEM, MEHBIIMM MM paBHbIM 10, Ha oTHenbHBIE HUDPHI.
[{ukn ¢ nepeMeHHOM. AJITOPUTMBI IPOBEPKH ACIIUMOCTH OJJTHOTO LIEJIOT0 YHCIa
Ha Jpyroe, MpoOBEPKU HATYPaJIbHOIO YUCIIA HA IIPOCTOTY

33

OO6paboTka CHUMBOJBHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIE) IEpEMEHHBIE.
ITocumBonpHast 0OpaboTka cTpok. IToacuéT 4acToThl MOSBICHHUS CUMBOJA B
cTpoke. Berpoennsie pyHKIMU A1t 00pabOTKU CTPOK




34

3.5

OmnpeneneHre BO3MOXKHBIX PE3yJNbTAaTOB PAa0OTHl AJITOPUTMA INPH JAHHOM
MHOXECTBE BXOIHBIX JAaHHBIX, ONPEAEICHUE BO3MOXKHBIX BXOIHBIX IAHHBIX,
MPUBOIAIINX K TaHHOMY pe3yJIbTaTy

TaGnuunbie BenuunHbl (MaccuBbl). OgHOMEpHBIE MaccuBbl. CoCTaBiIcHHE U
OTNIaJIKa TMPOTPaMM, PEATH3YIONIMX THUIIOBBIE AJITOPUTMBI  00paboTKU
OJTHOMEPHBIX YHCIIOBBIX MAaCCHBOB, Ha OJIHOM M3 SI3BIKOB ITPOTPAMMUPOBAHUS
(Python, C++, Ilackanb, Java, C#, IllkonbHblit AnropurmMuueckuii S3bIK):
3aIl0JIHEHHE YHCIOBOTO MAacCHBa CIyYallHBIMH YHCJIAMU, B COOTBETCTBHH C
(dhopMyII0¥ MK MyTEM BBOJIA YUCEIT, HAXOXKICHUE CyMMBI 2JIEMEHTOB MaCCHBA,
JVMHEWHBIA TOMCK 33JaHHOTO 3HAYCHHS B MAacCHBE, MOJCUET DIIEMEHTOB
MacCuBa,  YAOBIETBOPSIOIINX  33JIaHHOMY  YCIIOBHIO,  HaXOXICHHE
MUHHMAaJIBHOTO (MaKCHUMAJIBHOTO) 3JieMeHTa MaccuBa. COPTUPOBKA MacCHBa.
OOpaboTka TOTOKA MaHHBIX: BBIYUCIICHHWE KOJIUYECTBA, CYMMBI, CPEIHETO
apu(METHYECKOT0, MHUHUMAIBHOTO U MaKCUMAJILHOTO 3HAYEHUSI 3JIEMCHTOB
MOCIIEI0BATEIHHOCTH, YOBIECTBOPSIOMINX 33JAHHOMY YCIOBHUIO

3.6

4.1

VYnpasnenue. Curnan. O6patHast cBs3b. [lonydeHne curHamoB OT HU(MPOBBIX
JIaTYNKOB (HANpHMep, KacaHWs, pacCTOSHUS, CBeTa, 3ByKa). lIpumepsl
WCTIOJNB30BAHUSl TIPUHIMIIA OOPAaTHOW CBSI3M B CHCTEMax YINpPaBIICHUS
TEXHUYECKHMMHU YCTPOHCTBaMH C IIOMOIIBIO JaT4YMKOB, B TOM YHCIE B
pOOOTOTEXHHKE

NudopmaninoHHbIe TEXHOIOTUN

TekcToBbIE NOKYMEHTHI W UX CTPYKTYPHBIE BJIEMEHTHI (CTpaHuIla, abds3ail,
CTpOKa, CJIOBO, CUMBOJI).

TekcToBpIii TIporieccOp — MHCTPYMEHT CO3AaHUsS, PEAAKTHPOBAHUSA U
¢dopmarupoBanus TekctoB. [IpaBuna Habopa Tekcrta. PenakTupoBanue Tekcra.
CaoiictBa cumBosioB. lpudt. Tunsl mpudros (pydneHsle, ¢ 3aceykamu,
MoHoIupuHHbIe). [TonyxupHoe u KypcuBHoe HauepTaHue. CBoiicTBa ab3areB:
rpaHuIbl, a03alHBId OTCTYN, WHTEpBal, BBIpaBHHWBaHUE. [lapameTrpsl
crpanunbl. CtuneBoe popmaTupoBanue. CTpyKTypHpoBaHHE MHPOPMALIUU C
MTOMOLIBIO CIIUCKOB U Tabnuil. MHOrOypoBHEBbIE criUCKH. J[oOaBiieHne Tabnui
B TEKCTOBBIE TOKYMEHTHI. BcTaBka M300pakeHUN B TEKCTOBBIE JTOKYMEHTHI.
OOtekanne u300pa)keHUN TEKCTOM. BkitoueHHe B TEKCTOBBIM JOKYMEHT
auarpamm, (Gpopmysi, HyMepaluu CTpaHMIl, KOJOHTUTYJIOB, CCBUIOK U JIPYTHX
3JIEMEHTOB

4.2

PactpoBbie pucynku. Mcnonb3oBanue rpaduueckux NpuMUTHBOB.

Omneparuu pegakTUpoBaHus rpadUIECKUX 0OBEKTOB, B TOM YHCIE IU(PPOBBIX
dotorpaduii: U3MEHEeHHE pazMepa, oOpe3Ka, MOBOPOT, OTpaxkeHHe, paboTa ¢
obnacTsMu (BBIJIETICHUE, KOMMMPOBAHUE, 3aJTMBKA I[BETOM), KOPPEKIIUs IIBETA,
SPKOCTH M KOHTPAacTHOCTH. BekropHas rpaduxa. Co3maHue BEKTOPHBIX
PUCYHKOB BCTPOCHHBIMHU CPEJICTBAMH TEKCTOBOTO IpOIEcCCOpa WU JAPYTHUX
nporpamM (ipusoxeHuit). JlobaBieHre BEKTOPHBIX PUCYHKOB B IOKyMEHTHI

4.3

[ToaroroBka MynbTUMEIUIHBIX mpe3eHTanuil. Cnaiin. [loOaBneHue Ha ciaiin
TEeKCTa U M300pakeHuid. Pabora ¢ HeckompkuMu cnaiigamu. J[ob6aBneHune Ha
Claiil ayAMOBU3yalbHBIX JaHHBIX. AHUManud. ['unepccouiku



4.4

4.5

Tunel nmaHHBIX B siUEHKax dJICKTPOHHOW Tabmuiel. PemaktupoBanue u
dbopmaTtupoBanue Tabmui. BcTpoeHHble (QYHKIMHM TSI TTIOMCKAa MaKCUMyMa,
MUHUMYyMa, CyMMBI U cpenHero apudmerndeckoro. COpTUpPOBKA JaHHBIX B
BblIeTIecHHOM nuana3oHe. [locTpoenue nuarpamm (TUcTorpamMma, Kpyronas
auarpaMma, — TOYedHas ~ JAWarpaMma).  BplOop — THUma  IuarpaMMbl.
[Ipeo6paszoBanue hopmy: npu konupoBanuu. OTHOCUTENbHAs, a0CONIOTHAS U
CMelIaHHas aJpecaius

VY CnoBHBIC BEIYMCICHHUS B JJICKTPOHHBIX Tabmuiax. CyMMHPOBaHHE U TTOACUYET
3HAYEHWH, OTBEYAIOIIKX 33/JaHHOMY yclIoBUI0. OOpaboTka 00IbIIMX HAOOPOB
naHHBIX. YKMCIeHHOE MOICTUPOBAHUE B DJICKTPOHHBIX TAOIHIAX
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