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HOACHHUTEJIBHASA 3AITUCKA

[Ip orpamma mo nH(GOpP MaTHKE HA YP OBHE OCHOBHOTO 00TIIero 00pa3zoBaHus
COCTaBJICHa Ha OCHOBE TpeOOBaHWH K pe3yjbTaTaM OCBOCHHMS OCHOBHOM
00p a30BaTEIILHOM P OrPaMMbI OCHOBHOT'O 00TIIEro 00pa30BaHUs, TP €CTaBICHHBIX
B ®I'OC 00O, a takxe ¢enepanpbHOU pabodeit mp OrpaMMbl BOCIIUTAHHUS.

[IporpamMmma 1o wuHbOpMaTHKE Ma€T MPEACTABICHHE O MEIAX, OOIIeH
crpaTernd OOYy4YEHMs, BOCIHTAHHMS M Pa3BUTUS OOYyYaIOIIMXCS CpEICTBAMU
UHPOpMATUKU HAa 0A30BOM ypOBHE, yCTaHABIMBAET 00A3aTEIbHOE MPEIMETHOE
coJiep KaHue, P elyCMaTpUBAET €ro CTP yKTypHUPOBAHHUE IO pa3eiaM U TEMaM.

[Tp orpamma o nHGOp MaTUKE OTIP €/1EAET KOJIMYECTBEHHbIE U KAUECTBEHHbI €
XapaKTepUCTUKU yUeOHOTO MaTep vaja JJ1s KasKJI0ro rojia U3y4eHus, B TOM 4Huclie
JUISl COZIEPIKATENbHOTO HAIMOJIHEHUS PAa3HOTO BHUJA KOHTPOJIS (1P OMEXYTOUHOU
aTrecTaliii  OOy4YalOIIMUXCS,  BCEPOCCHIMCKHMX  MPOBEPOYHBIX  paldoT,
rOCyJapCTBEHHOW UTOTOBOM aTTECTAIUN ).

[Iporpamma mno wuHpOpMaTHKE SBISETCS OCHOBOW JUISi COCTaBJICHHS
aBTOP CKUX YU€OHBIX [P OrpaMM, TEMaTH4YE€CKOTO IJIAHUPOBAHUS Kypca YUUTEIIEM.

[ensimu wm3yuenuss uHPOpPMATUKA HA YPOBHE OCHOBHOIO OOIIETo
00p a30BaHUs SIBISIOTCS:

¢dbopMupoBaHUE 0CHOB MUP OBO33PEHHUS, COOTBETCTBYIOIIETO COBP EMEHHOMY
YPOBHIO Pa3BUTHS HayKd WH(GOPMATHKH, JOCTHKCHHSIM HAy9dHO-TEXHHYECKOTO
nporpecca ¥ OOIIECTBEHHON MpPaKTUKH, 3a CYET pa3BUTHUS MpeEACTaBICHUN 00
UHPOpMALIMU KaK O Ba)XHEUIIEM CTPATErHYECKOM Pecypce pa3BUTHS JTUYHOCTH,
rocygapcrBa, oOIecTBa, MOHMMAaHHUA POJU WHPOPMALIMOHHBIX IPOIECCOB,
UH(POPMALMOHHBIX PECYpPCOB M MHPOPMALMOHHBIX TEXHOJOTHH B YCIOBHUSIX
uuGp oBoOi TpaHchopmMauu MHOTHX cep )KU3HU COBP EMEHHOTO OOIIECTBA;

obOecrieueHre YCIOBUHM, CHOCOOCTBYIOIIMX PAa3BUTUIO AJTOPUTMHUYECKOTO
MBIIIJIEHUS] KaK HEOOXOJUMOTO YCIOBHUS NMPOQPECCHOHATBHON MESTENbHOCTH B
COBpEMEHHOM HH(POPMAIMOHHOM OOIIECTBE, MpeEANOIararIlero crnocoOHOCTh
oOyuaromierocs pa3ouBaTh CIOXHBIE 3aJa4l Ha 0oJjiee MPOCThIE MOJ3ahauH,
CpaBHHBATh HOBBIE 3a]1a4H C 33/1a4aMU, P CHIEHHBIMU P aHee, OTPEEIISITh IIarH JJ1 s
JOCTHKEHUS pe3yJIbTara U TaK Jajee;

dbopMupoBaHHEe U pPa3BUTHE KOMIIETEHIMI oOyyarmuxcsi B obnactu
UCIIOJI30BaHMsI HH(OPMAIIMOHHO-KOMMY HUKAIIMOHHBIX TEXHOJIOTUMN, B TOM YHCIIE
3HaHW, YMEHUU W HaBBIKOB pabOThl ¢ HH(OpMAIME, MpOorpaMMHpOBaHUS,
KOMMYHHUKAIIMd B COBPEMEHHBIX IU(PPOBBIX Cpelax B YCIOBHUAX OOecreueHus
nH()OP MAITMOHHO M 0€30TTaCHOCTU IUYHOCTH 00y YaIOIIEroCs;

BOCIHTAHNE OTBETCTBEHHOT'O M U30Mp aTeIbHOI'0 OTHOIIIEHHS K MHQOP Mauu
C y4€TOM MPaBOBBIX U 3TUYECKUX ACIEKTOB €€ pacIp OCTpaHEHHUs, CTP EMJICHHS K
NP OJIOJIKEHUI0 00pa3oBaHusi B 001acTM HMH(MOPMAIMOHHBIX TEXHOJOTHH U



CO3MIATENBLHON JIEATeTLHOCTH C TPHUMEHEHHUEM CpPEICTB HH(OPMAIMOHHBIX
TEXHOJIOTUH.

NudopmaTrika B OCHOBHOM 00111eM 00p a30BaHUM OTPAIKAET:

CYIIHOCTh HWHMOPMATUKKA KaK HAYYHOW JUCHMIUIMHBI, HW3ydYaromen
3aKOHOMEPHOCTH TP OTEKaHMSI ¥ BO3MO>KHOCTH aBTOMATH3 AN HH(POP MAITMOHHBIX
TIP OIIECCOB B P a3 IMYHBIX CHCTEMAX;

OCHOBHBIC  00JJaCTH TNPUMEHCHHsS  HMHPOPMATHKH, TMPEKIEC BCETO
uH(GOP MAITMOHHBIE TEXHOJIOTUH, YIIPaBJICHUE K COITMATIbHY IO cepy;

MEKIUCIUAIUIMHAPHBIA ~ XapakTep HWHPOPMATHKH MW WHGOP MAITMOHHOM
e TEIILHOCTH.

N3ydyenne wWHGOPMATHKKA OKa3bIBaeT CYIISCTBEHHOEC BIHSHHEC Ha
dbopMHpOBaHKE MHUPOBO33PCHHUS OOYYAOIIEroCs, €ro >KU3HEHHYIO IO3HIIHIO,
3aKJIaJIbIBa€T OCHOBBI TIOHMMAaHUS TPHHIWIOB  (QYHKIMOHUPOBAHUS U
WCIIOJIH30BaHMsI HH(POPMAIIMOHHBIX TEXHOJIOT A KaK HE0OX 0 TMMOT0 HHCTP YMCH Ta
NPAaKTUYCCKH JIFOOOW ACATENBPHOCTH W OJHOTO U3 Hambojee 3HAYUMBIX
TEXHOJIOTUYECKUX  JOCTWXKEHUW  COBPEMEHHOW  [UBWIM3AaUuMh. MHOTHE
TP €IMETHBIC 3HAHUS U CITOCOOBI JISATETLHOCTH, OCBOCHHBIC 00YYAFOIIUMHUCS TP U
U3y4YCeHUY HHPOP MATHKH, HAXOJIST ITP IMCHEHNE KaK B paMKax 00pa3oBaTe IbHOTO
nporecca MPU HM3YYEHUH JPYTHX IMPEIMETHBIX o00jacrell, TaKk M B HMHBIX
YKU3HEHHBIX CHTYaIlUsIX, CTAHOBATCS 3HAYUMBIMH 11 (DOPMHUPOBAHHUS KaduecTB
JUYHOCTH, TO €CTh OPHEHTUPOBAHbI Ha (POpMHUpOBAHWE METANPCAMETHBIX W
JUIHOCTHBIX P €3y IbTaTOB 00y YCHUSI.

OcHoBHBIC 3a)1a9M yaeOHOTO IIp eamMera « THpopMaTHka» — chopMUPOBATH y
00y JaFOIIHX CS:

MOHUMAaHWE TIPHHIWIIOB YCTPOWCTBA W (PYHKIIMOHUPOBAHUSI OOBEKTOB
(P OBOTO OKPYKEHUS, MPEACTABICHUS 00 MCTOPUU M TEHACHIMAX Pa3BUTHS
nH()OPMATHKH TIep 1o 1a dp 0BOM Tp aHC(HOpMAITK COBPEMEHHOTO O0IIIECTBA;

3HAHUS, yMEHUS U HABBIKM I'PaMOTHOM MTOCTAHOBKHU 3a/1a4, BO3HUKAIOIIUX B
P aKTUYECKON MEITETbHOCTH, JJISl MX PEIICHUs C MOMOIIbI0 MH(POPMAIIMOHHBIX
TEXHOJIOTUH, YMEHHUSI W HAaBBIKU (POPMAIM30BAHHOTO OIMCAHUS MOCTABIICHHBIX
3ajay;

06a3oBbie 3HaHUS 00 MH(DOPMALMOHHOM MOJEIHPOBAHHH, B TOM YHCIE O
MaTeMaTUIECKOM MOAEITHPOBAHNM;

3HAHUE OCHOBHBIX AJITOPHUTMHUYECKUX CTPYKTYp U YMEHHUE MPUMEHATH 3TU
3HAHUS JJIs TTOCTPOEHHUS aJrOPHUTMOB PEIICHHUS 3a/Jad M0 WX MaTeMaTH4deCKUM
MOJIEIISIM;

YMEHHUSI W HABBIKM COCTaBIICHUSA MPOCTBIX MPOrpaMM IO TOCTPOCHHOMY
aJTOPUTMY Ha OJTHOM M3 SI3BIKOB TP OTPAaMMHPOBAHUS BBICOKOTO YPOBHSI



yMEHHSI W HaBBIKH A((EKTUBHOTO MCIOIB30BAHUS OCHOBHBIX THUIIOB
P MKJIATHBIX [Tp OTpamMM (TIp WJIOKeHUH ) 00111er0 Ha3HauUeHUs 1 THPOP MaIl 0 HHBIX
CHUCTEM JIJIsl p eIIEHUS C UX TOMOIIIBIO P aKTUYECKUX 3a]1a4, BllaJieHre 0a30BbIMH
HOpMaMu WHPOPMALMOHHOW ATUKM W TpaBa, OCHOBAMU HH(GOPMAIMOHHOM
0e30IMacHOCTH;

yMEHHE I'PaMOTHO UHTEP IPETUPOBATH P €3YJILTAThI P EIICHU S TP AKTHYECKUX
3a71a4 C MOMOINBI0 MH(POPMAIMOHHBIX TEXHOJIOTUH, MPUMEHITh MOJyYEHHbIC
P e3yJIBTATHI B TIP AKTUYECKOU eI TETHHOCTH.

[enn u 3amaum u3yuyeHuss HPOPMATUKU HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUsl OMNpPENENSAIOT CTPYKTYpPYy OCHOBHOTO COJEpKaHHS Y4eOHOTO
np eAMETa B BUJE CIEAYIONINX YEThIP €X TEMATUIECKHUX P a3/IeNIOB:

U poBas rp aMOTHOCTb;

TEOP ETUYECKHE OCHOBBI NUH(OP MATHKH;

aJTOPUTMBI M TIP OTPAMMHUP OBAHHE;

UH(POP MAITMOHHBIE TEXHOJIOT HIH.

Ha uzyuenue nnpopmatku Ha 6a30BOM ypoBHE oTBoauTCs 102 vaca: B 7
kiacce — 34 4daca (1 gac B Hegeno), B 8 kinacce — 34 yaca (1 yac B Hegento), B 9
kiacce — 34 yaca (1 yac B Heento).



COAEPXAHUME ObYUYEHUA
7 KJIACC

IIndposas rpamoTHOCTH

KomnbroTep — yHuBepcaibHOe yCTPOCTBO 00pad0TKH JaAHHBIX

Komnbrorep — yHUBEp CaJIbHOE BBIYUCIUTENBHOE YCTPOMCTBO, p aboTarouiee
10 np orpamMme. THIIbl KOMIIBIOTEPOB: IIEP COHAIbHBIE KOMIIBIOTED bI, BCTP O CHHBIE
KOMIIBIOTEP bl, CyTIep KOMITbIOTEPHI. MOOMIIbHBIE yCTp OMCTBA.

OcHOBHBIE KOMIIOHEHTBI KOMIIBIOTEpA M WX Ha3zHadeHue. I[Ipomeccop.
OnepatvBHAasE W JOJTOBpPEMEHHAsT NaMATh. YCTPOMCTBA BBOJA M BBIBOJA.
CeHcopHBIN BBOJ, JaTYMKU MOOWJIBHBIX YCTPOMCTB, CpEACTBA OMOMETP MUECKOM
ayTeHTU(UKAIUH.

HUctopus pa3BuTHs KOMIBIOTEPOB U MNPOTrpaMMHOr0 OOecredeHus.
[Tokonenust koMmnbroTepoB. COBpEMEHHBIE TEHACHIMU Pa3BUTHSI KOMIIBIOTED OB.
Cynep KOMIIBIOTEPHIL.

[Tap annenbHbIE BBIYUCICHUS.

[lepconanbHbiil KoMnbioTep. [Iporieccop u ero xapakTep UCTUKH (TaKTOBast
yacrtoTa, paspsanHocts). OmnepatuBHass mnamsaTh. JloJroBpeMeHHass MNaMsTh.
YcrpoiictBa BBoJa U BbiBoAa. O0OBEM XpaHUMBIX TaHHBIX (OTIEpaTUBHAS MMAMSTh
KOMIIBIOTEp a, )KECTKHUM U TBEP JOTENBHBIN TUCK, IOCTOSTHHAS MaMsATh cMap THoHA)
Y CKOPOCTh AOCTYTA JJ1s P a3INYHbIX BUJIOB HOCUTEJIEH.

TexHnka 6€30MacHOCTH U TIp aBUJIa p 00Tl HA KOMITBIOTEPE.

IIporpamMMbI 1 1aHHBIE

[IporpammHoe obOecnieueHue kommbiorepa. l[IpuxiagHoe mporpamMmHoe
obecreueHue. CucremHoe P OTpaMMHOE obOecrieueHue. Cucremsl
nporpammupoBanusi. [IpaBoBasi oxpaHa mporpaMm W JaHHbIX. becruiaTtHeie u
yCI0BHO-0€cCIIIaTHBIE p orpaMMbl. CBOOOIHOE TP OrpaMMHOE 00€CIICUCHHE.

®daiinpl 1 manku (Katamorw). [IpuHIABI TOCTpOeHUsS (haMTOBBIX CHCTEM.
[Tonnoe ums ¢aitna (manku). I[lyte k ¢aiiny (manke). PaGorta ¢ dainamu u
KaTajJoramMu CpeICTBAMHU OINEpPalMOHHON CHUCTEMbI: CO3/JaHHE, KOIHUPOBAHUE,
niep eMeIIeHNe, Iep eMMEHOBAHNE U yjalieHue (paiioB U mamnok (katajaoros). T UMbl
daitmoB. CBoiicTBa (paiinoB. XapakrepHbIC pa3Mepbl (paitnoB pa3TUIHBIX TUIIOB
(cTpaHMIIa TEKCTa, JIEKTP OHHAS KHUTA, hoTOorpadus, 3aMnch IECHU, BUICOKIIHUII,
MOJIHOMETPaXKHbIM (QuiabM). ApXuBauus NaHHbIX. Vcronb30BaHUE MPOrpamMMm-
apxuBaropoB. DaitnoBsii MeHemKep . [louck haiitoB cp eacTBaMu oniep alfMOHHO U
CUCTEMBI.

KoMIiproTep Hbl€ BUP YCBI U P YTHE BP €I0HOCHBIE P OrpaMMBl. [Ip orpamMmbl
JUIS 3a1UTBI OT BUP yCOB.

KomnbsrorepHsblie ceTn



OO0benunenue kommbioTepoB B cetb. Cerb HTEpHET. BeO-cTpanuiia, Bed-
cait. CTpyKTypa ajapecoB BeO-pecypcoB. bpaysep. [TouckoBsie cuctemsbl. [louck
uHpOpMalMU MO KIIOYEBBIM CJIOBAM M MO H300pakeHuio. J[oCTOBEpHOCTH
uH(bOpMauK, NoJy4eHHou u3 HTep HeTa.

CoBpemMeHHBIE cep BUCHI UHTEP HET-KOMMY HUKALIAH.

CereBoil 3THKET, 6a30BbIE HOPMbI MHPOPMAIIMOHHOW ATHKH U MpaBa Npu
pabote B nTepHete. Ctparteruu 0e3onacHoro nosenexus B IHTep Here.

Teopernueckue 0CHOBbI HHPOPMATHKH

Nudopmanus u ”HPpOPMALMOHHBIE TP OLECCHI

Nudopmarms — 01HO U3 OCHOBHBIX HOHSITHI COBP EMEHHOU HAYKH.

Nudopmarms kak cBeIeHuUs, TP €HA3HAYEHHBIE JJ151 BOCITP USITHSI YEIIOBEKOM,
u uHbpopmauus Kak JaHHbIE, KOTOpble MOryT ObITb 00paboTaHbI
ABTOMAaTU3UPOBAHHON CUCTEMOM.

JIucKp eTHOCTh TaHHBIX. BO3MOXHOCTH ONTMCAHUS HEMP €PBIBHBIX OOBEKTOB U
TP OLIECCOB C TOMOIIBIO JUCKP ETHBIX TAHHBIX.

NudopmanmoHHble TpPOLIECCHl — MPOILECChl, CBA3aHHBIE C XPaHEHUEM,
peoOpa3oBaHUEM U TIEp €1auei TaHHBIX.

IpencraBiaenue uHpopmManuu

CumBon. Andasur. MomHocte andaButra. PazHooOpasue sA3BIKOB |
andasutoB. EcrecTBeHHbIE 1 (hOP MaTbHbBIE I3BIKK. AJI(DaBUT TEKCTOB HA PYCCKOM
a3bike. JIBomuHblii andaBut. KonmuecTBO BCEBO3MOXKHBIX CIOB (KOJIOBBIX
KOMOMHaIMi ) GUKCHpP OBAaHHOM JUTMHBI B IBOMYHOM ajipaBute. [Ip eoOpa3zoBanue
aro0oro aidaBuTa Kk IBOMUHOMY. KoJMuecTBO p a3nuiHbIX CIOB (QUKCHP OBAHHO U
JUTUHBI B aJipaBuTE ONp e1e7IEHHON MOLITHOCTH.

KonupoBanue cumMBOJIOB OJHOTO ajipaBUTa C MOMOIIBIO KOJOBBIX CIIOB B
npyroM andaBuTe, KOaoBas TaOJIHIIA, IEKOTUPOBAHHE.

JBonunbii kon. IlpencraBieHue JaHHBIX B KOMIBIOTEPE KAK TEKCTOB B

JTBOWYHOM ajipaBure.
Nuadopmanmonapii 00bEM JaHHBIX. BbHT — MUHAManbHAs EIWUHUIA
KoJindecTBa HMHPOpMAIMM — JBOWYHBIA pa3psa. Enuaunsl  w3Mep eHus

nH()OpMaIIMOHHOTO 00bEMa TaHHBIX. buT, 6alT, KMIT0OalT, MerabauT, ruradamnT.
CxopoCTh niep e1a4n JaHHBIX . ETMHAIIBI CKOp OCTH TTep €1a9H JaHHBIX.
KomupoBanmne tekcroB. PaBHomepHbli koa. HepaBHomepHBIM KOI.
Komuposka ASCIl. BocbmubutHbie koaupoBKH. IloHATHE O KOIHMpOBKax
UNICODE. JlekoaupoBanue COOOIMIEHWA ¢ MCTOJIb30BAaHUEM PaBHOMEPHOTO M
Hep aBHOMEpHOTro Koaa. MabopMannoHHbIM 00bEM TEKCTA.
W ckaxenne nH(GoOp Maliu mp v rep eage.
O6m1ee npeacTaBiaeHre o UGPOBOM TP ACTABICHUHN ayIMOBU3YaIbHBIX U
JIp YTUX HETIP €PHIBHBIX TaHHBIX.



KomupoBanue 1Bera. II[BeroBeie wmoaenu. Moaenr RGB. I'myOuna
koauposanus. [Tanutpa.

PactpoBoe u BekTopHOE mpeacTaBieHue uzoopaxenuil. Ilukcens. Ouenka
MH(GOP MATMOHHOTO 00bEMA rp aApUUECKUX JAaHHBIX JJIS1 PACTPOBOTO U300paKEHHUS.

KonupoBanue 3Byka. PaspsimHocts v yactoTa 3anucu. KonnyecTBo kaHaloB
3aIUCH.

OneHka KOJMYECTBEHHBIX MMapaMeTpOB, CBSI3aHHBIX C MPEICTaBICHUEM U
XpaHEeHHeM 3BYKOBBIX (haiiioB.

NudopManuoHHbIe TEXHOJIO0THU

TexcroBbIe JOKYMEHTBI

TekcToBBIE TOKYMEHTBI M UX CTPYKTYpPHBIE 3J€MEHTHI (CTpaHulla, ad3al,
CTpOKa, CJIOBO, CHMBOJI).

TekCToBbIM TIPOLECCOP — HMHCTPYMEHT CO3MaHUsA, PENAKTUPOBAHUS U
dbopmaTtupoBanus TekctoB. [IpaBuia Habopa Tekcra. PemaktupoBaHue TeKcCTa.
CgoiictBa cumBoJioB. lpudt. Tunsl mpudro (pyOieHble, ¢ 3aceyKkamu,
MoHo1up uHHbIe). [lonyxxupHoe u KypcuBHOe HauepTaHue. CBoiicTBa ab3areB:
I'p aHUIIbl, a03a1[HBINA OTCTYT, UHTEP BaJl, BoIpaBHUBaHUE. [lapaMeTpbl CTp aHUIIBI.
CrtuneBoe hopMaTUpOBAHUE.

CtpykrypupoBanue uHPOpMALMM C TOMOIIBIO CIUCKOB U TaOJHII.
MHoroypoBHeBble ciiucku. Jlo6aBienre TabJIni] B TEKCTOBbIE JOKYMEHTHI.

BcraBka n300p askeHuil B TEKCTOBBIE JOKYMEHThI. O0TekaHue n300p aKeHU
TEKCTOM. BKitoueHne B TEKCTOBBIM HOKYMEHT aAuarpamm, GopmyJti, HymMepaluuu
CTp aHHIl, KOJTOHTUTYJIOB, CChLIIOK U IP YTUX AJIEMEHTOB.

IIpoBepka np aBonmcanusa. PacctanoBka rep eHOCOB. I 010COBOM BBOJ] TEKCTA.
Ontuueckoe pacrno3HaBaHue Tekcra. KomnberoTepHbIN niepeBo. Vcnosib30BaHue
cepBucOB IHTEepHETA 1J1s1 00 a0OTKM TEKCTA.

Komnbrorepnas rpaguka

3HAKOMCTBO C TpaduuecKUMH perakTopamMu. PacTpoBbie pPHCYHKH.
Hcnons3oBanue rp apuuecKkux np UMUTHUBOB.

Ornep anuu p eTaKTUPOBAHMS TP APHIECKIX 00BEKTOB, B TOM YHCIIE IU(P OBBIX
dboTorpaduii: M3MEHEHHE pa3Mmepa, oOpe3ka, MOBOPOT, OTpakeHue, padora c
oOnactsiMu (BblAeNeHUE, KOMHMPOBAHHUE, 3aJiMBKa I[BETOM), KOpPEKLHUs LBETa,
SPKOCTH ¥ KOHTP ACTHOCTH.

Bektopnass rpaduxa. Co3maHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMH
CpeACTBaMU TEKCTOBOTO IMpoIleccopa WIW APYTHX HporpamMm (IpWI0KEHHUH).
Jlo6aBneHre BEKTOP HBIX P UCYHKOB B IOKYMEHTHI.

MyJbTUMEANMHBIC NP e3CHTALM U

[ToaroToBka My TbTUMEAMIHHBIX TP €3eHTaImi. Craiin. JlobaBneHue Ha ciaiij
TeKcTa 1 n300pakeHuii. PaboTa ¢ HECKOIbKUMH CaiTaMH.



JlobaBnenne Ha claiig  ayJuMOBHU3yallbHBIX  JIaHHBIX. AHHUMAIMS.
I'nniep ceplIKH.

8 KUIACC

Teopernueckue 0CHOBbI HHPOPMATUKH

Cucrembl CHUCTCHUSA

Hemno3unuonHple W  MO3UWIIMOHHBIE CHUCTEMbI CcUYUCIeHUs. AudaBur.
OcHoBanue. Pa3zsépuyTas opmazanucu unucia. [lep eBoaB 1ecITUYHYIO CUCTEMY
YHCeN, 3alUCAHHBIX B IP yTHUX CUCTEMAX CUYUCIICHUS.

PumMmckas cucrema cunciieHusI.

JIBonuHas cucrema cuncienus. [lepeBos nenbix uncen B npeaenax ot 0 1o
1024 B nBOMYHYIO CHCTEMY CYHCIEHUSA. BocbmepHuYHash cUCTEMA CUMCIICHUS.
[TepeBoa yncen u3 BOCbMEP UUHOM CUCTEMBI B IBOUYHYIO U IECITUYHY IO CUCTEMbI
u obOpatno. IllectHanmmatepuyHass cuctema cuucieHus. IlepeBon uyucen u3
[IECTHAAIATEPUYHON CHUCTEMBI B JBOWYHYIO, BOCBMEPHUYHYIO U JECATUYHYIO
CUCTEMBI U 00paTHO.

Apudmerrdeckue onep aluu B TBOMIHOM CHCTEME CUMCIICHUS.

JJIeMeHThI MATEMATHYECKO M JIOTUKH

Jlormueckue BbICKa3biBaHUs. JIornMueckrne 3HAYEHHUS BbICKA3bIBAHUMU.
DJIeMEHTapHbIE W COCTaBHBIE BBICKA3bIBaHUA. JIOrMueckue omnepauuu: «u»
(KOHBIOHKIIMS, JIOTUYECKOE YMHOXEHHE), «WIn» (IU3BIOHKIMS, JIOTUYECKOe
CIIO’KEHHE), «HE» (JIOTUYECKOe OTpHuIlaHue). [IpuopuTer JOTHIECKuX omep ammid.
OnpeneneHre MICTHHHOCTH COCTAaBHOTO BbICKa3bIBaHMUSI, €CJIU U3BECTHBI 3HAYCHUS
HMCTUHHOCTH BXOJSIIMX B HErO0 3JIEMEHTApHBIX BbICKa3bIBaHUM. Jlormueckue
BeIpakeHus. IIpaBwia 3amucu jJoruyecknx BbIpakeHuid. I[locTtpoenme Tadmuil
VUCTUHHOCTH JIOTHYECKUX BbIP KEHU.

Jlornueckue 3meMeHThl. 3HAKOMCTBO € JIOTUYECKUMH OCHOBAMH KOMITbIOTEPA.

AJTOpUTMBI ¥ IPOTPAMMHUPOBAHNE

NcnosiHuTe 1N M AJITOPUTMBI. AJITOPUTMHYECKUE KOHCTPY KU

[Tonstue anroputrma. McnomHuTenu anroputMoB. AJTOPUTM Kak IJIaH
YIIP ABJICHUS UCTIOJTHUTEIIEM.

CaotictBa anroputMa. CrmocoObl 3amucy aaropuTMa (CIOBECHBIN, B BHJIEC
OJIOK-CXEMBI, TIp OTpaMMa).

ANTOopUTMUYECKHAE KOHCTP YKIHUH. KOHCTp yKIus «ciienoBaHue» . JIMHenHbI U
anroput™M. OrpaHMYEHHOCTh JIMHEHMHBIX  AJTOPUTMOB:  HEBO3MOKHOCTb
P EAYCMOTP €Th 3aBUCUMOCTh ITOCIEI0BATEIBHOCTH BBITIOJIHSAEMBIX NEUCTBANA OT
UCXOJHBIX JTAHHBIX.



KoHcTpykIust «BeTBIICHHE»: TOJIHAS W HernoJyiHasg (GopMbl. BeinonaHenue u
HEBBITIOJIHEHUE YCIOBUS (MCTUHHOCTh U JIOKHOCTb BbICKa3biBaHus). [IpocTeie u
COCTaBHBIC YCIIOBHUS.

KoHCTpyKITuSl «TOBTOPEHUSI»: HUKIBI C 3aJJaHHBIM YKCIOM IOBTOP €HUM, C
YCJIIOBHEM BBITIOJTHEHUS, C TIEp EMEHHOM ITUKJIA.

Pa3zpaboTka st opMajbHOTO UCIIOJHUTENS aJITOPUTMA, TP UBOSIIETO K
TpeOyeMoMy pe3yiabTaTy MPU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3zpaboTtka
HECJIOKHBIX aJTOPUTMOB C UCIHOJB30BAHUEM IIMKIOB M BETBJICHUN IS
yrpaBiieHUs: (HOpMaJIbHBIMUA HCIOJTHUTENSIMH, TakuMu Kak Po6oT, Yepenaika,
UepTé&xHuK. BpImosHEeHHWE alropuTMOB BPYYHYIO W Ha KOMIBIOTEpE.
CUHTaKCUYECKHE U JIOTHYECKUE OITMOKU. OTKa3HbI.

S3BIK IpOorpaMMHpOBaHUA

S3pik nporpammupoBanus (Python, C++, ITackans, Java, C#, llIkoabHbIH
ANropuTMUYECKUil A3BIK).

Cucrema mporpaMMHUpPOBAHHS: PEIAKTOP TEKCTa MPOTrpaMm, TpaHCISATOP,
OTJIQTYUK.

[lepemennasi: Tum, umsi, 3HaueHue. llenbie, BeeCTBEHHBIE U CUMBOJILHBIC
riep eMCHHBIE.

Omnepatop npucBauBaHuA. ApUPMETHUECKHE BBHIPAKECHUS W TOPSJAOK HX
BbIunciaeHus. Onepaiuu ¢ 1eTbIMU YUCIIaMU; TETOYUCIEHHOE JIeJIeHNEe, OCTaTOK
OT JCJICHUS.

Bernenusi. CocraBHbIE YCIOBHUS (3alUCh JIOTMYECKUX BBIPAXKCHUA Ha
M3y4aeMOM sI3bIKE TIp oTpaMMHUpoBanus ). Haxoxienne MUHIMyMa 1 MaKCUMyMa
U3 JIBYX, TPEX W YEThIP €X yncen. PelleHre KBaapaTHOTO YpaBHEHUS, UMEIOLIETO
BEII[ECTBEHHBIE KOP HU.

[uanoroBas oTiagka NOpoOrpaMm: IMOMIATOBOE BBIMOJHEHUE, IPOCMOTP
3HAYEHHUM BETUYMH, OTJIaJOYHBIN BBIBO, BHIOOP TOUKH OCTAHOBA.

[ukn ¢ ycnoBuem. AnroputMm EBkinnma st HaXO0XKIEHUS HAWOOJBIIETO
o011ero nenuTeNs IByX HaTypajbHbIX yucen. Pa3OueHne 3anucu HaTyp aJIbHOTO
4yyciaa B MO3MIIMOHHOM CHCTEME C OCHOBAaHHMEM, MEHbIIMM WIM paBHbIM 10, Ha
OTIENbHBIC AP BI.

[ukn ¢ nepeMeHHO. AJNTOPUTMBbI MPOBEPKHU JEIUMOCTA OJHOTO IEIOTO
YHcia Ha P yroe, Mp OBEPKU HATY palIbHOr0 YK CI1a Ha TP OCTOTY .

O6paboTka CUMBOJIBHBIX JaHHBIX. CHMBOJIbHBIE (CTP OKOBBIC) TIEP EMEHHBIC.
[TocumBonpHast ob6pabotka cTpok. [loacuér yacToThl MOSABICHHS CHMBOJA B
cTpoke. Berp oennbie yHKITHH 111 00p a00TKH CTP OK.

AHAaJIU3 AJITOPUTMOB



OmnpeneneHrue BO3MOXKHBIX PE3YJIbTaTOB pabOThl aITOPUTMA MPU JaHHOM
MHOKECTBE BXOJHBIX JAHHBIX, OIPEACICHUE BO3MOXHBIX BXOJHBIX JIaHHBIX,
P UBOJAIIMX K TAHHOMY P €3YJIbTaTy.

9 KUIIACC

IIndposasi rpaMmoTHOCTH

I'mo6anbHas cerb UHTEpHET M cTPaTeru 0€30MaCHOTO MOBEACHUS B HEH

['mo6anvhas ceth MuTepHet. IP-anpecays3nos. CereBoe Xp aHEHHE JaHHBIX.
MeToabl HHAUBUY JIBHOTO U KOJJIEKTUBHOTO pa3MellleHHst HOBOM HH(popMalnu B
WNurepuere. bonpiiue naHHble (MHTEpHET-AAHHBIE, B YACTHOCTU JaHHBIE
COIIMAJIbHBIX CETEH).

[Tonsitue 00 nHDOpMAIIMOHHOHN 0€30MACHOCTU. YTP03bl HHGOP MAIIMOHHOM
Oe3omacHOCTH MpU paboTe B T100ATBHON CETH M METOBI TP OTUBOACHCTBUS UM.
[IpaBuna Oe3omacHOM ayTeHTH(UKAIMW. 3aliuTa JUYHOWM HHPOpMaIud B
Nurepuere. bezonacHeie ctparernn noseacHust B Uurepuere. [Ipenynp exaexue
BOBJICUCHUSI B JIECTPYKTUBHBIE M KpUMHUHAIBHBIC ()OPMBI CETEBOW aKTUBHOCTU
(xn0Oep Oy JLITMHT, GUIITUHT U Ip yTHe GOP MBI).

PaGoTa B MHPpOPMALIHOHHOM IPOCTPAHCTBE

Bunb! nesrensHoCcTH B THTEp HETE, MHTEP HET-CEP BUCHI: KOMMYHUKAIIMOHHBIE
cepBHUCHI (TouTOBas ciyx0a, BUACO-KOH(Ep CHI-CBSI3b U JIPYTHE), CIPaBOYHBIC
CIy>k0bl (KapThl, pacnucaHusi W JAPYTUE), TOUCKOBBIE CIIYXKObI, CIIy>KOBbI
OOHOBJICHMSI TIPOTrpaMMHOTO obecriedeHus: W Apyrue ciayxObl. CepBHUCH
roCy1apCTBEHHBIX ycinyT. O0nauHble XpaHWININA JaHHbIX. CpecTBa COBMECTHO M
pas3paboTku JoKyMeHTOB (oHIakH-oduck). [Ip orpammHoe oOecrieueHrne Kak BeO -
CEepBUC: OHJIAMHOBBIC TEKCTOBBIC U Tpaduueckue p eaKTOpbl, Cp €l p a3paboTKu
p orpamm.

Teopernyeckue 0CHOBbI HH(POPMATUKH

MoaenupoBanue Kak MeTo/l IO3HAHMS

Monenb. 3agaqu, p enaeMbie ¢ TOMOIIBIO MoAenupoBanus. Kimaccupukanun
Mojenei. MartepuanbHple  (HaTypHbIE) W HMHPOpMAIMOHHBIE  MOJIETH.
HenpepsiBHbie M OuckpeTrHble Moaenu. KMmuranmonneie mopaenu. Mrpossie
mozenu. OIlleHKa aJeKBATHOCTH MOJEIH MOJIEIUPYEMOMY OOBEKTYy U IIENSIM
MOJISITUP OBAHMUSI.

TabGnauansie Mmoaenu. Tabnuiia Kax mp eACTaBICHUE OTHOIIICHHUS.

bazpl manupIX. OTOOpP B TaOMMIE CTPOK, YAOBIETBOPSIOMUX 3aJaHHOMY
YCIIOBHUIO.

I'pad. Bepmuna, pebpo, myTs. Op ueHTHp OBaHHBIE U HEOP UEHTUP OBAaHHBIC
rpadsl. [nuna (Bec) peOpa. BecoBas matpuma rpada. [QnuHa myTH MEXTY
BepmuHamu rpada. [louck ontumansHoro MyTH B rpade. HauanpHas BepmnHa



(MCTOYHUK) U KOHEUYHAs BepIIIMHA (CTOK) B Op MEHTHUPOBaHHOM rpade. Boruncienue
KOJIMUECTBA Ty TeH B HAIIP aBJICHHOM aITUKJINY€CKOM rpade.

HepeBo. Kopens, BepmuHa (y3en), JucT, pedpo (ayra) aepea. Bricorta
nepesa. [Togaepeso. [Ipumeprl ucnosib3oBanus iep eBbeB. [lepebop BapuaHTOB C
NOMOIIBIO JIEp €Ba.

[TonsiTHE MaTEeMaTHUYECKOW MOJENIHU. 3aJadyu, pPeElIaeMble C MOMOIIbIO
MaTeMaTUYECKOTO (KOMITbIOTEP HOr0) MoAeTupoBaHus. OTIIMYME MAaTEMAaTUYECKO i
MOJIeJIM OT HAaTYpHOW MOJIEIM M OT CJIOBECHOIO (JIUTEPATypHOTO) OMHCAHUS
00BbEKTA.

DTarnbl KOMIBIOTEP HOTO MO/IETUPOBAHUS: TOCTAHOBKA 3a/1aUH, IO CTP OCHUE
MaTeMaTU4YECKON MOJIEJIH, TIp OTpaMMHas p €aJn3a1si, TECTUP OBaHUE, P OBEICHU E
KOMIIBIOTEP HOTO KCIIEp UMEHTA, aHAJIN3 €r0 P €3yJIbTaTOB, yTOYHEHUE MOJIEITH.

AJITOPUTMBI M IPOTPAMMUPOBAHNE

Pa3pa0oTka aaropurMoB 1 IpOrpamMm

Paz0uenue 3agaum Ha noa3anaun. CocTaBieHHE aJITOPUTMOB U TIP OTPAMM C
MCIOJIb30BaHUEM BETBJICHUM, IMKJIOB M BCHOMOTATEIbHBIX AJTOPUTMOB JIJIs
yIpaBJICHUS UCTIOJHUTEIeM POOOT MM ApyruMHu UCHOJHUTENSIMU, TAKUMH KaK
Yep enamka, Yep TEXHUK U 1P yTUMU.

TabGnuunbie BennuuHbl (MaccuBbl). OHOMEp Hble MaccuBbl. CoCTaBiIeHHUE U
OTJIaJIKa TIP OTPaMM, P CUTU3Y FOIITUX TUTIOBBIC AJITOPUTMBI 00PAaOOTKH O THOMEPHBIX
YUCIIOBBIX MAaCCHBOB, Ha OJHOM U3 SI3bIKOB IporpaMmmupoBanus (Python, C++,
[Tackans, Java, C#, llIkonbHbIN AnroputMudeckuii SI3bIK): 320 THEHUE YHCITOBOTO
MaccHUBa CIIy4alHBIMHM YHCIaMH, B COOTBETCTBUH C (GOPMYJION WU ITyTEM BBOJIA
YHUCell, HaXO0XKJIEHUE CyMMBI 3JIEMEHTOB MAacCCHBA, JTUHEHHBIA MOUCK 3aJJaHHOTO
3HAYEHHUS B MAacCCHMBE, TOJCYET DJIEMEHTOB MACCHBA, YJIOBJIETBOP SIOIIUX
3aJJaHHOMY YCJIOBHIO, HaXO0XJE€HINE MUHUMAJIBHOTO (MaKCUMaJbHOTO) dJI€MEHTa
maccuBa. Cop TUPOBKA MaCCHUBA.

O6paboTKa MOTOKA JAHHBIX: BBIYMCIECHHUE KOJMYECTBA, CYMMbI, CpPEIHETO
apu(pMETUIeCKOT0, MHUHHMAJIbHOTO M MAaKCUMaJbHOTO 3HAYEHHUS DSJIEMEHTOB
MOCIIETOBATENBHOCTH, YIOBIETBOPSIOIINX 32 IaHHOMY Y CIIOBHIO.

Yupagienue

VYnpasnenue. Curaan. O6patHas cBa3b. [losrydenne curaanos oT Iudp OBbIX
NAaTYMKOB (KacaHuWs, pacCTOSHUS, CBeTa, 3Byka u Jnpyroro). I[Ipumepsi
WCTOJIb30BaHMS TPHHIMNA OOpPaTHOM CBSI3WM B CHCTEMax yIpaBJCHUS
TEXHHYECKUMH YCTPOMCTBAMH C TIOMOIIBIO JAaTYMKOB, B TOM YHUCIE B
pOOOTOTEXHHUKE.

[Tpumeps! poOOTU3UPOBAHHBIX CUCTEM (CUCTEMAa yIIP aBJICHUS JBUKCHHUEM B
TPAHCIOPTHOM CUCTEME, CBapOYHAsl JIMHUSA aBTO3aBOJA, aBTOMATHU3UPOBAHHOE



yTIp aBJICHHE OTOIJICHHEM JI0Ma, aBTOHOMHAS CUCTEMa YTIp aBJICHUS TP aHCTIOP THBIM
CpPEIICTBOM U AP yTHE CUCTEMBI ).

NudopManuoHHbIe TEXHOJIOTHHU

DJIeKTPOHHBbIE TA0 MBI

[Tonsitre 00 A5meKTp OHHBIX TaOHIaX. THUITBI JaHHBIX B TYEHKaX DTIEKTP OHHON
Tabnuipl. PenaktupoBanue u ¢popmatupoBanue Tadnaun. Berpoennsie GyHKIMN
JUIS. TIOMCKa MaKCUMyMa, MHHUMYyMa, CYMMBbl M CPEIHEro apu(meTudecKkoro.
CopTupOBKa JaHHBIX B BBIJICJIEHHOM Juama3oHe. lloctpoenue amarpamMm
(rucrorpamMma, Kpyromas Jauarpamma, TouedHas amarpamma). Bwibop Tuma
Jarp aMMBl.

[1peobpazoBanue hop My mp ¥ KonupoBaHuu. OTHOCUTENbHAS, a0 COTIOTHAS
U CMeIlIaHHas aJipecalusi.

YcnoBHbIE BBIYUCICHUS B OJIEKTPOHHBIX TaOmumax. CyMMuUpoOBaHHE U
noACU€T 3HAYEHUH, OTBEUAIONIUX 3aJaHHOMY yciaoBuio. OO0paboTka OOJBIINX
Ha0OPOB JTaHHBIX. UUCTIEHHOE MOICTTUPOBAHKE B 3JICKTP OHHBIX TA0IHUIIAX.

NHpopMannoHHbIE TEXHOJIOTHH B COBPEMEHHOM 00111eCTBe

Ponb nHbOp MaIMOHHBIX TEXHOJIOTUH B Pa3BUTUU SKOHOMUKU MUPa, CTP aHBbI,
pernoHa. OTKpBITbIE 00pa30BaTENBHBIC P €CYPCHI.

[Ipodeccun, cBsizannbie ¢ THPOP MATUKOM 1 HH(OP MALIMOHHBIMU TEXHOJIOT USIMU :
BeO-IM3aiiHep, MNPOTPAMMHCT, pa3pabOTUMK MOOWIBHBIX TP UJIOKEHHM,
TECTUPOBIIUK, APXHUTEKTOP TMPOTPAMMHOTO OOECIICUCHHUs, CIEIUAINUCT TI0
aHAJU3Y JAHHBIX, CACTEMHBIN a IMUHUCTP aATOP.



IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
NHO®OPMATUKE HA YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA30OBAHUA

N3ydenne wHGOpMATUKH HAa YPOBHE OCHOBHOTO 0O0IIEero oOpa3oBaHUS
HAIPaBJIEHO HA JIOCTI)KEHHE O00YYarOIIUMHUCS JIMY HOCTHBIX, METAIp €AMETHBIX H
P €IMETHBIX P €3yJIBTATOB OCBOCHUS COJIEP KaHUS yueOHOTO Mp eMeETa.

JIMYHOCTHBIE PE3YJIbTATHI

JIn4HOCTHBIE peE3yNbTaThl MMEKT HAINPAaBIECHHOCTh Ha pEIICHHE 3ajad
BOCIIUTAHUS, PA3BUTH M COIMAIHM3AIMH O0YyUJarONIUXCs CPEACTBAMH YU4€OHOTO
np eaMeTa.

B pesynbrate u3ydeHus UHPOPMATUKM Ha YPOBHE OCHOBHOTO OOILEro
oOpazoBanus y 00ydaromierocs 0y 1yt chop MUPOBAHBI CIIEY FOLITME TUYHOCTHBIC
pe3yJbTaThl B YACTH:

1) naTpUOTHYECKOT0 BOCIMTAHUS:

LIEHHOCTHOE OTHOILIEHNE K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOP HUECKOMY U
HAy4YHOMY HAacCJEeIHI0, MTOHMMAaHHE 3HaYeHUs] UHQOPMATUKHA KaK HAYKHU B JKU3HU
COBPEMEHHOTO O0IIecTBa, BIaJeHUE JOCTOBEPHOM HH(pOpMaIMel O mepea0BbIX
MHUPOBBIX M OTEUYECTBEHHBIX JOCTH)KEHUSX B 001actu HWHPOPMATUKUA H
UH(POPMALMOHHBIX TEXHOJIOTUH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX O
uu(p 0BOI TpaHCHOpMaLIUK COBPEMEHHOTO OOLIECTBA;

2) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

Op MEHTALMsI HA MOP aJIbHBIE LICHHOCTH U HOP MBI B CUTYallUsIX HP aBCTBEHHOT O
BbIOOP A, TOTOBHOCTH OLICHUBATh CBOE MIOBEJIEHUE U MTOCTYIIKH, & TAK)KE ITOBEICHUE
Y TIOCTYIIKH AP YIUX JFOJIEN C TO3UIIMH HP aBCTBEHHBIX U [P aBOBBIX HOPM C YUETOM
OCO3HaHHSA TIOCIHEACTBUN TOCTYNKOB, AKTHMBHOE HEMPUITHE ACOLMAIbHBIX
MOCTYIIKOB, B TOM uncie B IHTep HeTe;

3) rpamaIaHCKOr0 BOCIMTAHUSA:

NpEICTaBICHUE O COLMAJIbHBIX HOpPMax M MpaBWIaX MEKIMYHOCTHBIX
OTHOILIEHUH B KOJUIEKTHBE, B TOM YHUCIE€ B COLHMAJIbHBIX COOOILECTBAX,
coONoiIeHne TMpaBui O€30MaCHOCTH, B TOM YMCIE HaBBIKOB O€30MaCHOTO
NOBEACHUSI B HWHTEPHET-CpEJEe, TOTOBHOCTb K pPa3zHOOOpa3HOW COBMECTHOM
JESTEIIbHOCTU TPU BBINOJHEHUU YUE€OHBIX, MO3HABATENbHBIX 3a/a4, CO3JaHUU
y4eOHBIX MNPOEKTOB, CTpPEMJIEHHE K B3aMMOIOHMMAHUIO W B3aMMONOMOILH B
P O1IECCE ITON yueOHOU NeITeTbHOCTH, TOTOBHOCTh OLIECHUBAThH CBOE MOBEICHUE U
MOCTYIKH CBOUX TOBAapHUUIEH C MO3UIMM HPABCTBEHHBIX M IMPABOBBIX HOPM C
y4ETOM 0CO3HaHUS MOCIIEICTBUN OCTYIKOB;

4) IeHHOCTed HAYYHOT O MO3HAHNSA:

c(op MUPOBAHHOCTb MUP OBO33PEHUYECKUX NP €ICTaBIeHUI 00 HHPOp MaLUH,
uHQOPMAIMOHHBIX  Tpoleccax U HMHPOPMALMOHHBIX  TEXHOJOTHSX,



COOTBETCTBYIOUIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U OOILECTBEHHOM
NP AKTUKU U COCTABJISAIOMINX 0a30BYI0 OCHOBY JIJ11 IOHUMAaHMSI CYLIHOCTH HAYYHOU
Kap TUHBI MU a;

UHTEpEC K OOYYEHHUIO M MO3HAHHUIO, JI0003HATEIbHOCTh, FOTOBHOCTh U
CIIOCOOHOCTh K CaM000pa30BaHUIO, OCO3HAHHOMY BBIOOPY HampaBICHHOCTH U
ypOBHS 00yUY€HUS B JalIbHEHUILIEM;

OBJIaJICHUE OCHOBHBIMH HABBIKAMH HCCIEAOBATEIILCKON JIESITEIbLHOCTH,
YCTAaHOBKA HA OCMBICIECHUE OIbITa, HAOJIOAEHUHN, MOCTYNKOB U CTpEMJICHUE
COBEPIICHCTBOBATh MYTH JOCTWKEHUS HHIMBUAYAJIBHOTO M KOJJIEKTHBHOTO
OJiarononyuus;

copMUPOBAHHOCTh MHPOPMAIMOHHOW KYJbTYpPhl, B TOM YHCJIE HABBIKOB
CaMOCTOSITENIbHOM paboThl C y4eOHBIMU TEKCTAMHU, CHPaBOYHOM JTUTEpaTypoOi,
Pa3HO0OpA3HBIMU CP €/ICTBAMU UH(POPMAIIMOHHBIX TEXHOJIOT UM, a4 TAKXKE YMEHUS
CaMOCTOSITETIBHO OIPEAEIISATh LU CBOET0 00yUeHHUs, CTaBUTh U (Op MY JTUP OBATH
st ce0st HOBbIE 3a7laud B yu€0e U MO3HABATENIbHOM AESITENbHOCTH, Pa3BUBAThH
MOTHUBBI U UHTEP €CbI CBOEH MTO3HABATEIIBHOM JE€ATENBHOCTH;

5) popmupoBaHuA KyJIbTYPbI 310POBbS:

OCO3HAHME LEHHOCTU JKWU3HU, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY
3/I0pOBbIO, YCTAHOBKA Ha 3J0pOBBIA 00pa3 JKU3HU, B TOM YHUCIE U 3a CUET
OCBOCHMSI W COONIOJeHUSI TpeOOBaHMI 0O€30MacCHOM JKCIUTyaTalldd CpeEACTB
UH(GOP MAIMOHHBIX U KOMMYHUKAIITMOHHBIX TEXHOJI OTHIA;

6) TPY10BOT0 BOCIIUTAHUSA:

WHTEpEC K IPaKTHUYECKOMY H3y4YeHHI0 Tpodeccuii m Tpyaa B cdepax
npodeccHoHaTbHON  JEATENbHOCTH, CBA3aHHBIX C uHGOP MATHKOM,
porpaMMUpOBaHUEM U MH()OPMAIIMOHHBIMU TEXHOJOTUSMH, OCHOBAHHBIMHU Ha
JTOCTIKEHUSX HAYKU HH(DOP MATUKU U HAYUHO -TEX HUYECKOTO Ip Orpecca;

OCO3HAHHBIA BBHIOOP M TMOCTPOCHUE WHIUBHAYAJIBHOW TpPAaCKTOPHUHU
oOpa3oBaHUsl W JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX W OOIIECTBEHHBIX
WHTEP €COB U MOTP €OHOCTEH;

7) 3KOJIOTUYECKOT0 BOCIIUTAHUSA:

OCO3HaHME TI100aJTBHOTO XapaKTepa SKOJOTHYECKUX MPOOIeM U MyTel ux
peuieHus, B TOM YHCIE C Y4YETOM BO3MOXXHOCTEH HWHPOPMALMOHHBIX MU
KOMMYHUKAIIMOHHBIX TEXHOJIOT Ui

8) amanTanum 00y4yaomerocs K M3MEHS KO MIUMCS Yy CJIOBUSIM COLMAJIBHO i
U IPUPOIHOM CPebl:

OCBOCHHME OOYYaIOIMIMMHUCS COIMATBLHOTO OIBITa, OCHOBHBIX COIMATBHBIX
poJiel, COOTBETCTBYIOLIMX BEAYIIEH NEITEIBHOCTH BO3pacra, HOPM U IIP aABUJ
0OI11IeCTBEHHOTO MOBeACHUS, (POPM COLIMATIBHOM )KU3HU B TP YMIax U COOOIIECTBAX,
B TOM YHCJI€ CYILIECTBYFOIIMX B BUP Ty aJIbHOM IIP OCTPAHCTBE.



METANPE/IMETHBIE PE3YJIbTATbBI

MetanpenMeTHbie pe3yJbTaThl OCBOCHUSA MPOTPaMMbl MO HH(MOP MaTHKE
OTpaXXalT  OBJAJECHUE YHHUBEPCAJbHBIMU  YYEOHBIMHU  JICUCTBUSAMH  —
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU, P €T YJIATUBHBIMH.

ITo3HaBaTe/IbHBbIE YHHBeEPCAJIbHbIE yUeOHbIe el cTBHS

ba3oBbleioruyeckune 1eficTBus:

YMEHHUE ONpEeNensiTh MOHITH, CO3JaBaTh 00O0OIIEHUS, YCTaHABIUBATH
aHaJlOTUH, Kiaccu(uuUpoBaTh, CaMOCTOATEIbHO BBIOMpATh OCHOBAHUSA U
Kp UTEp UM JIJTSI KJIacCUu(PUKaAINK, YCTaHABIMBATh P MYMHHO-CIICICTBECHHBIE CBSI3H,
CTPOUTH JIOTHUYECKUE PACCYXXJICHHs, JelaTh yMO3aKIIOUEeHUs (MHIYKTHUBHBIE,
JEeNYKTUBHBIC U TT0 aHAJIOTUH ) U BEIBO/IHI;

YMEHHE CO37aBaTh, MPUMEHATH M MPeoOpa30BhHIBATh 3HAKKM W CHMBOJIHI,
MOJIETIA ¥ CXEMBI JIJISI p eIIIeHUS YUEOHBIX 1 ITO3HABATEIbHBIX 3a/1a4;

CaMOCTOSITENILHO BBIOUPATh CIOCO0 p elieHus yueOHo 3a1aun (Cp aBHUBATh
HECKOJIbKO BapHWAaHTOB PEIICHHS, BEIOUpATh HauOOee MOAXOMANIUNA ¢ yIETOM
CaMOCTOSITEIbHO BBIICIICHHBIX KP UTEPHUEB).

ba3oBble ncciiegoBaTe/bCKUeE 1eliCTBUS:

dbopMyIupOBaTh BOMPOCH], (DUKCHUPYIOIMIKE Pa3pbIB MEXKIY peEabHBIM H
KeJlaTeNbHBIM COCTOSIHUEM CUTYalll1, 00bEKTa, 1 CAMOCTOATEIbHO YCTaHABIUBATD
HCKOMOE U IaHHOE;

OIIEHUBATh HA TIP UMEHUMOCTb U JI0CTOBEP HOCTh WH(OP MAITHIO, TOTyYSHH Y 1O
B X0/JI€ UCCIIEAOBAHNS;

[P OTHO3UPOBATh BO3MOKHOE TaIbHEHIIee pa3BUTHE TP OLIECCOB, COOBITUM U
UX TIOCIIEJICTBUS B AHAJIOTUYHBIX WM CXOJHBIX CUTYyallUsX, a TAK)KE BBIIBUTAThH
TP €TT0T0KEHUS 00 X Pa3BUTUU B HOBBIX YCIOBUSX U KOHTEKCTaX.

Pa6ora c ungopmanueii:

BBISBJIATH nepuuut uHpopmanuu, MaHHBIX, HEOOXOIUMBIX IS P EUICHUS
MOCTaBJICHHOM 3a/1a4H;

MPUMEHATh Pa3IUYHbIE METOJbI, MHCTPYMEHTHI M 3alpPOCHl TIPU MOUCKE U
oTOope MHPOpMAIMKU WIN AAHHBIX W3 HMCTOYHHUKOB C YUETOM IIpEIII0KEHHOM
y4eOHOM 3a/1a4u ¥ 3aJJaHHBIX Kp UTEPHEB;

BBHIOMpATh, AHAIM3WPOBATH, CHUCTEMATH3UPOBATH M HWHTEPIIPETUPOBATH
uHGOP MAITUIO P a3TUYHBIX BUIOB U (DOP M TP €ACTABICHUS;

CaMOCTOSITETBHO  BBIOMpaTh ONTUMaJbHYI0 (OpMYy TIpeACTaBICHUS
uHbOPMAIUU ¥ WLTIOCTPUPOBATh pellaeMble 3aJaud HECTOXHBIMH CXEMaMH,
arp aMMaMmu, THOU rp auKoH U MX KOMOMHAIUSIMU;

OIICHMBATh HAA&KHOCTh HMHMOpPMALMKM TIO KPUTEPHUSM, TP EIT0KEHHBIM
y4auTeneM Wi chopMyJTUPOBAaHHBIM CAMOCTOSTENLHO;



3(1)(1)6KTI/IBHO 3aIlIOMHUHATb U CUCTCMATHU3 NP OBATh I/IH(bOpMaI_[I/IIO.

KoMMyHHKAaTHBHBIE YHHBEpPCAJIbHbIE y4eOHble 1el CTBHS

Oo0menue:

COIIOCTABJISITh CBOU CYKJI€HUS C CY KJICHUSIMU P YTUX YUaCTHUKOB 1MaJIora,
oOHapy »XUBaTh pa3IMUKE U CXOACTBO O3UIIHUI;

1y OJIMYHO TP €/ICTABIISITh P €3yJIbTAThl BHITIOJHEHHOI'O OTIbITA (IKCIEp UMEHTA,
HCCIIEI0BaHMS, TP OEKTA);

CaMOCTOSITENIbHO BbIOMpaTh (GopMaT BBICTYIUIEHUS € Y4Y€TOM 3ajaad
Ipe3eHTalu 1 0COOEHHOCTEH ay/IUTOPUU U B COOTBETCTBHM C HUM COCTaBIATH
YCTHBIE M MUCbMEHHbBIE TEKCTHI C UCMOJIb30BaHUEM MILTIOCTPATUBHBIX MaTEP HAJIOB.

CoBMecTHAs 1eSITeJIbHOCTD (COTPYAHUY€CTBO):

NOHMMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAHIHON M UHIWBUYaTbHON
paboThl MpPU pelIeHuHd KOHKPETHOH mpoOjieMbl, B TOM YHUCIE MPH CO3JAaHUU
UH(POPMALIMOHHOTO NP OYKTa;

P UHUMATh LEeJIb COBMECTHOM MH(OPMAIIMOHHON NeSTeNbHOCTH Mo cOopy,
oOpaboTke, mepemaye, Gopmaiuzanuu HHOOPMAIMH, KOJIJIEKTUBHO CTPOUTH
JEMCTBUS MO €€ TOCTIKEHHIO: PaclpenessiTh p Oju, JOTOBApUBATHCS, 0 OCY K IaTh
P OIIECC U pE3YIIbTaT COBMECTHOM paOOTHI;

BBITIOJIHATH CBOIO 4acTh paloThl ¢ nHpopManuel win UHHOPMAIIMOHHBIM
OpOJAYKTOM, JOCTUTAasi KaueCTBEHHOTO pe3yJibTaTa MO0 CBOEMY HalpaBIICHUIO U
KOOP IUHUPYS CBOU ICUCTBUS C P yTUMHU YICHAMU KOMAaH/IbL;

OILICHMBATh KA4E€CTBO CBOET0 BKJIa1a B 0OIIMI HH(POP MAITMOHHBIN TP OJTYKT I10
KpUTEP UsAM, CaMOCTOSITENTBHO copMyJIHp OBAaHHBIM y4aCTHUKAMH
B3aMMOJICUCTBUS;

CpPaBHUBATh PE3yJIbTaThl C MCXOIHOW 3aJadeld W BKJIAJ] KaKIOrO 4YJIeHa
KOMaHJbl B JIOCTIDKEHHE PE3yJIbTaTOB, pa3AensaTh chepy OTBETCTBEHHOCTU U
I OSIBJISITH TOTOBHOCTH K P €10CTaBIEHUIO OTUYETA TIEp €7 TP YIITIOMH.

PerynsiTuBHBIE yHHBeP CAJIbHbIE YUeOHbI€ el CTBUS

Camoopranu3amnus:

BBISIBIIATh B JKU3HCHHBIX M YYEOHBIX CHUTyalUsAX NPOOJIEMBI, TpeOyromme
peleHus;

OpPUCHTUPOBATHCS B PAa3IWYHBIX IMOAXOJAaX K TMPUHITHIO P eIICHUN
(MHIWBHUY JIBHOE TIP UHSITHE P CIICHUH, TIP UHATHE P CIICHUH B TP YTIIIE);

CaMOCTOSITEJIBHO COCTABJISATh aJTOPUTM peEIICHUS 3aJadu (MU €ro 4acTh),
BBIOMPATh CIIOCOO pelIeHns YueOHOH 3a7aur ¢ yIETOM UMEIOIIHUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBAaTh TNpeJjiaraeMble BapHUaHTHI
p ELICHNUI;



COCTaBJISITh IJIaH ACHCTBUN (IUIaH pealu3allid HAMEUEHHOTO ajropuTMa
pelleHus1), KOPPEKTUPOBATh MPEIJIOKEHHBIM aIrOPUTM C YUETOM MOJTYyUYEHUS
HOBBIX 3HaHUI 00 U3yuyaeMoM 0ObEKTE;

Jenath BBIOOp B YCIOBUSAX NPOTUBOpEUMBON uHpopmanuu u Opathb
OTBETCTBEHHOCTH 3a P EIICHHUE.

CamMoKOHTpPOJIb (pediexcus):

BJIaJIETh CIOCOOAMU CAMOKOHTPOJIsI, CAMOMOTHBALIMU U P €PIIEKCUU;

JaBaTh OLIEHKY CUTYallU{ U TP €JJIaraTh IiaH €€ U3MEHEHUS;

YUYUTBIBATh KOHTEKCT U P €IBUIETH TP Y THOCTH, KOTOPbIE MOTYT BOSHUKHY Th
Opu peuieHud y4eOHOW 3ajadu, aJanTUpPOBATh pPEIICHHE K MEHSIOMUMCS
00CTOSITEIBCTBAM;

OOBSICHATh  MPHUYMHBI  JOCTHKEHHSI  (HEIOCTHKEHUS)  Ppe3yJIbTaTOB
UH(GOP MALIMOHHOM AESITENIbHOCTH, JaBaTh OLIEHKY P HOOPETEHHOMY OTIBITY, YMETh
HAXOJUTh TO3UTHUBHOE B ITP OU3OLIE/IIECH CUTY AllUH;

BHOCUTh KOPPEKTHBBI B JESITENBHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB,
M3MEHMBIINXCS CUTYallUi, yCTAaHOBJIEHHBIX OIITMOOK, BO3HUKILIUX TP YTHOCTEH;

OIICHUBATh COOTBETCTBUE P €3yJIbTaTa LU U YCIOBHSIM.

IMOUMOHAJILHBIA HHTEJIJIEKT:

CTaBUTh ce0sl HA MECTO JIP yroro 4YeloBeKa, IOHUMAaTh MOTUBBI 1 HAMeEp €HUS
JIPYTOro.

IIpunsaTHe ceds U APyrux:

0CO3HaBaTh HEBO3MOKHOCTh KOHTP OJIUPOBATh BCE BOKPYT AK€ B YCIOBUIX
OTKP BITOTO IOCTYyTIA K TF0OBIM 00BEMaM HH(OP MaLIHH.

HPEIMETHBIE PE3YJ/IbTATDBI

K koniy obOydeHuss B 7 KJjacce y oOydaromierocss OyayT chopMupOBaHbBI
CIIETYIOIIIE yMEHHUSI:

MOSICHATh ~ HA  TpHUMEpax  CMBICI  TOHATHH  «HHPOPMAIH,
«uHDOpMANMOHHBIM  TIpoIece», «obOpaboTka wuHPOpMAIUN», «XPaHEHUE
uHDOp MaIN, «Iepeaada HHPO P MaITU),;

KOJIUPOBaTh M JEKOJUPOBATH COOONICHHWS] TIO 3aJaHHBIM TIpaBHIIaM,
JIEMOHCTP UPOBATH MOHUMAHKUE OCHOBHBIX TP MHIMIIOB KOUPOBaHUS HHPOPMAITUH
P a3JIUIHOM TP UPOIbI (TEKCTOBOM, T'p a(PHUECKOM, ayIHO);

CpaBHUBATh JJIMHBI COOOIICHM, 3alMCAHHBIX B Pa3jIWYHBIX aj(daBuTax,
OTIEpUPOBATh E€IWHUIIAMH W3MeEpeHUsT WHPOPMAIMOHHOTO 00BhEMa M CKOPOCTH
niep eauu JaHHBIX;

OIICHMBATh W CPaBHUBATh Pa3Mephbl TEKCTOBBIX, IpadUUECKuX, 3BYKOBBIX
daiinoB u BuaeoPaitios;



MPHUBOJUTh TPHUMEPHI COBPEMEHHBIX YCTPOWCTB XpaHEHHS W Tiepelayu
uH(GOP MaIH, CpaBHUBATh MX KOJTMYCCTBEHHBIC Xap aKTCPUCTHUKH;

BBIJICNISITh OCHOBHBIC ATAallbl B UCTOPHWH M TIOHMMATh TEHIACHIIUU Pa3BUTHS
KOMITBIOTEP OB U P OTPaMMHOI'0 00€ecIiey eHUs;

M0JIy4YaTh ¥ UCTIOJIB30BaTh MH(MOPMAIIHIO O Xap aAKTEPUCTUKAX ITEP COHATILHOTO
KOMITBIOTEpA M €r0 OCHOBHBIX 3Je€MeHTax (IpoIeccop, ONepaTUBHAS NaMSTh,
JI0JITOBPEMEHHAsI TaMSTh, yCTpP OMCTBA BBOJ1a-BBIBO/IA);

COOTHOCHUTh XapaKTEePHUCTHUKN KOMITBIOTEpA C 3aJlauaMH, PEelIaeMbIMH C €T0
MIOMOIIbIO;

OpUEHTUPOBATHCS B HEPAPXUYECKOH CTpyKType (ailioBol CUCTEMBI
(3amuceiBaTh mMoiHOe uMMs (aitna (katamora), myTh K (ailny (katajiory) mo
UMEIOIIIEMY CSl OTIMCAHUIO (PaiIOBOM CTP YKTYPBI HEKOTOP Or0 MH(POPMAIMOHHOT O
HOCHTEN);

pabotath ¢ (ailloBOM CHUCTEMOW TEPCOHAJIBHOTO KOMIIbIOTEpA C
UCIIOJIb30BaHUEM I'p aduueckoro uHTep (efica, a MIMEHHO: CO371aBaTh, KOMMPOBATh,
nep eMenaTh, TepeuMEHOBBIBATh, YIAJIATh U apXUBUPOBATh (DAiIbl M KATAIOTH,
UCIIOJIb30BaTh AHTUBUPY CHYIO TP OTPAMMY;

TP €AICTABIISITh P €3YJIBTAThI CBOCH JESITEILHOCTH B BHJIE CTP YKTYPHPOBAHHBIX
WJLTIOCTP HPOBAHHBIX JIOKYMEHTOB, MYJIbTUMETUHHBIX TP €3CHTAIIHIA;

uckath uHpopmaiuio B UuTep HeTe (B TOM YHCIIe, MO KIIOYEBBIM CIIOBAM, IO
N300 AKEHHIO), KPp UTUIECKH OTHOCUTHLCS K HalIeHHOW nHpOopMauu, 0Co3HaBas
OMACHOCTh IS JIMYHOCTM W OOINeCTBa pPaclpOCTPaHEHUS BPEIOHOCHOU
UH(POPpMAIIH, B TOM YHCIIE IKCTP EMUCTCKOTO M TEP P OPUCTUIECKOTO XapaKTepa;

MOHUMATh CTP YKTYPY aIpECOB BEO-P ECYpCOB;

UCIIOJIb30BaTh COBPEMEHHEBIE CEp BUCHI HHTEP HET-KOMMY HUKAIINH;

cobmoaTh TpeOOBaHMS 0€30TACHON SKCIUTyaTallMM TEXHHUYECKUX CPEICTB
UHPOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHUH, COONIOJATh CETEBOM
ATHKET, 0a30BbIC HOPMBI HHOOPMAIMOHHON ASTHKA W TpaBa Mpu pabdboTe ¢
P WIOKCHUSIMA Ha JTI00BIX yCTpolcTBax M B UHTEpHETE, BRIOMpaTh 0€30TacHbBIC
CTpaTeruu MOBEJACHUS B CETH;

NPUMEHATh METOAbl NPOQUIAKTUKH HETATUBHOTO BIIUSHUSA CPENCTB
UHQOPMAIMOHHBIX W KOMMYHHUKAITMOHHBIX TEXHOJOTHH Ha  3I0pPOBBE
MOJIb30BaTEN .

K koniy oOyuenus B 8 kjacce y oOyuaromierocss 0yayt chopMupOBaHbI
CIIeIYIOLIUE yMEHUS:
NOSICHSITh HAa  TOpUMEpax pasiudusi MEKIy TO3UIMOHHBIMH U
HETIO3UIIMOHHBIMY CUCTEMaMU CYUCIICHUS;



3aluChiBaTh W CpaBHUBATH wenblie ynuciaa oT 0 mo 1024 B pa3nuuHbIX
MO3UIIMOHHBIX CHUCTEMaxX CUYMCICHHS (C OCHOBaHUAMHU 2, 8, 16), BBINOJHATH
apupMeTuYecKue oTnep aluu HaJl HUMU,

PacKpbIBaTh CMBICT MOHSTHUN «BBICKA3bIBAHHE)», «JIOTHUUECKAs OTEpalus,
«JIOTAYECKOE BBIP AKEHUEY

3aMUChIBATh JIOTUUECKUE BBIPAXKECHUS C HCIOJb30BAHUEM U3 BIOHKIIUHU,
KOHBIOHKIIMM U OTPHUIAHUSI, OMPEAEHATh UCTUHHOCTh JIOTUYECKUX BbIP aKCHUM,
€CJIM U3BECTHBI 3HAUYEHUSI UCTUHHOCTU BXOJSIIHNX B HErO MEPEMEHHBIX, CTP OUTh
TaOJIUIIBI ICTUHHOCTH JIJISI JIOTHUECKUX BhIP AKECHUM;

PaCKpbIBaTh CMBICH MTOHSITUHN «UCTIOTHUTEbY, KAIITOPUTM», KIIP OTpamMmMay,
MOHUMAs Pa3HUILy MEXKy YIIOTPEOJICHUEM 3TUX TEPMUHOB B OOBIJICHHOM PEY U U B
uH(pOP MaTHKE;

OTIUCBHIBATh AJITOPUTM PEIICHUS 3aJ1a4u Pa3JIMYHBIMU CHOCOOaMH, B TOM
YHCJIC B BUJIE OJIOK-CXEMBI;

COCTaBJISITh, BBITIOJIHSTH BP YUHYIO U HA KOMITBIOTEP € HECIIOKHBIE aJITOPUTM bl
C HCIIOJIb30BAaHUEM BETBICHUI W LUKIOB JJIs YMNPABICHUS HCIOJHUTEIISIMH,
TakuMu Kak Po6oT, Uep emarika, Yep TEXKHUK;

MCIIOJIb30BaTh KOHCTAHTBI M TIEPEMEHHBIC Pa3JIMYHBIX THUIOB (YHCIOBBIX,
JIOTUYECKUX, CHMBOJILHBIX ), @ TAKXKE COJIEP JKAIIME UX BBIP a)KEHHUS, UCTIOJIH30BaATh
oriepaTop Np MCBavBaHMS,

MCIIOJIb30BaTh Mp U pa3paboTKe Ip OTpaMM JIOTUUECKUE 3HAUCHU S, OTIEP a1
Y BBIP AXKEHUS C HUMU;

aHAJIU3UPOBATH P €IJIOKEHHBIE aJITOPUTMBI, B TOM YHCJI€ OTIP €/1EIISTh, KAKHUE
pe3yabTaThl BO3MOKHBI TP ¥ 33 TaHHOM MHOYKECTBE UCXOJIHBIX 3HAYCHUI;

co3laBaTh W OTJIAXWBaTh MNpOrpaMMbl Ha OJIHOM W3  SA3BIKOB
nporpammupoBanus  (Python, C++, Ilackans, Java, C#, IllIkoabHbII
AnroputMudecknii SI3bIK), pealu3yIOIIUe HECT0XKHBIC aJrOpUTMbI 00paboTKH
YHUCIOBBIX JAHHBIX C MCIOJb30BAaHHEM IMKJIOB M BETBJICHMI, B TOM YHCIIC
P €T3 YIONIHE NP OBEPKY AETUMOCTH OJHOTO IIEJIOT0 YKCiIa Ha P yroe, Ip OBEPKY
HATyp ATLHOTO YHKCIIA Ha TP OCTOTY, BBIAEICHUS IU(p 13 HATY P ATLHOTO YHCIIA.

K koniy oOyuenus B 9 kJjacce y oOyuaromierocss 0yayt chopMupOBaHbI
CIICTYFOIIIHE Y MEHHSI:
pa3OuBaTh 3ajJa4d Ha I0J[3aJ1a9M, COCTABIATh, BHITIOJHATL BPYUYHYIO U Ha
KOMITBIOTEp € HECIIOXKHBIE aJTOPUTMBI C UCTOJH30BAaHUEM BETBJICHUH, ITUKIOB U
BCIIOMOTATEIIFHBIX AJITOPHUTMOB JIsl YIIPaBIICHUS HCIIOJHUTEIISIMU, TAKIMH KaK
Po6oTt, Uep enamika, Yep TEXHUK;
COCTaBJISITh M OTJIAXKUBATH ITP OTPAMMBI, P €aJTH3YIOIIHE THITOBBIC aJITOPUTMBI
00pabOTKU YHMCIOBBIX TMOCIEAOBATEIBHOCTEH WM OJHOMEPHBIX YHCIOBBIX
MacCHUBOB (ITOMCK MAaKCHMYMOB, MUHIMYMOB, CyMMBI WUTH KOJIMYECTBA JJIEMECHTOB



C 3aJIaHHBIMU CBOMCTBaMHM) Ha OJHOM U3 SA3BIKOB mporpammupoBanus (Python,
C++, [Tackanb, Java, C#, ILIkoIbHBIN AJTOPUTMHYECKHH S3BIK);

PaCKpbIBaTh CMBICI MOHSATUN «MOJEIbY, «MOJCIUPOBAHUEY», OIpENEIITh
BUJIbI MOJIEJIEH, OIIEHUBATh aJE€KBATHOCTh MOJIECIH MOJCIUPYEMOMY OOBEKTY U
HEJISIM MO/IETTUP OBAHMS,

MCIOJIb30BaTh Tpadbl U JIEPEBbS I MOJCIUPOBAHUA CUCTEM CETEBOU U
Uep apXHUCCKOU CTP YKTYPBI, HAXOIUTh Kp aTdaiIiii My Th B Tpade;

BBIOUp aTh CIIOCOO M €/ICTABJICHUS TAHHBIX B COOTBETCTBUU C ITOCTABJICHHO U
3ajadyeil (TaOnauilbl, CXeMbl, Tpaduku, auUarpaMMmbl) C HUCHOJIL30BAHUEM
COOTBETCTBYIOIIUX P OTPAMMHBIX CP €/ICTB 00pa0OTKH TaHHBIX

WCIOJIb30BaTh DJEKTPOHHBIE TaONMuIBl it 0OpabOTKM, aHanu3a U
BU3yQJIM3allUd YHUCIOBBIX JAHHBIX, B TOM YHUCJIE C BBIJCICHUEM JHara3oHa
TaOJIUIBI U yHIOP A10YMBAHKEM (COP TUPOBKOIN) €r0 371EMEHTOB;

CO3/1aBaTh U TP UMEHSTH B AJIEKTP OHHBIX TA0IUIIaX (POPMYJIBI IS pacu€TOB C
UCMOJIb30BAaHUEM BCTPOEHHBIX apupMeTHuecKux QyHKIUN (CyMMHpOBaHHE U
MOJCYET 3HAUCHUM, O TBEUAIOIIHX 3aJJaHHOMY YCIIOBHIO, Cp eHEE ap HPMETHIECKOE,
MOMCK  MAaKCMMaJIbHOTO YW  MHUHHUMAJIbHOTO  3HAueHWs), aOCOJIIOTHOM,
OTHOCHTEIbHOM, CMEIIaHHOW aIpecalliy;

WCIIOJIb30BaTh DJICKTP OHHBIC TAOJIMITHI I YUCIEHHOTO MOJICIHP OBaHUS B
P OCTHIX 3aJ1a4ax U3 Pa3HBIX P SIMETHBIX 00J1acTeH;

WCIOJIb30BaTh  COBPEMEHHBIE  HMHTEPHET-CEpBHCHI (B TOM  YHCIIE
KOMMYHUKAITMOHHBIE CEPBUCHI, OOJAYHBIC XpaHWIWINA JaHHBIX, OHJIANWH-
nporpaMMbl (TEKCTOBbIE M rpaduyecKkue peaaKTopbl, cpelnbl pa3pabOTKH)) B
y4eOHOM 1 TOBCETHEBHOM TSI TCIIHHOCTH;

MPUBOJIUTH TMPUMEPHI HCIOJIB30BaHHS TeOMH(OPMAIIMOHHBIX CEpPBUCOB,
CEpBHCOB TOCYJapCTBEHHBIX YCIYT, 00pa3oBaTeNbHBIX cepBUCOB IHTEepHETa B
y4e0HOM 1 TOBCETHEBHOM ICSITCIIHHOCTH;

UCMOJIb30BaTh  pa3dW4YHbIE CPEACTBAa 3alUTBl OT BPEIOHOCHOTO
IpOrpaMMHOT0 OOecreueHus, 3allHIiaTh MepCOHAIbHYI0 HH(DOpMALUIO OT
HECaHKIIMOHUP OBAHHOTO JOCTYIa U €r0 MOCIEACTBUI (pa3rialleHus, MO MEHBI,
yTpaThl JAaHHBIX) C YYETOM OCHOBHBIX TEXHOJOTHYECKUX M COLHUAIBHO-
MICUXOJIOTUYECKUX  ACIEKTOB  UCHOJIb30BaHUsA cetu MHTepHer (cereBas
AHOHUMHOCTD, IIU(P OBOI CIe/], Ay TCHTUIHOCTh CyOBEKTOB U PECYPCOB, OMACHOCTh
Bp €TOHOCHOT'0 KO/J1a);

pacno3HaBaTh MOMBITKHU U TIP €y TPEXKIATh BOBICUCHHUE CEOS K OKP YIKAFOIITUX
B JIECTPYKTUBHBIC U KPpUMHUHAIbHBIE (JOPMBI CETEBOW aKTUBHOCTH (B TOM YHCIIEC
KuOep OyJUTHHT, (PUIIIAHT).



TEMATHUYECKOE INTAHUPOBAHUE

7 KIIACC
KounuecTBo yacos DJIeKTPOHHbIE
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Ne ni/m Kourpoabusie | IpakTudeckue
NpOrpamMMmbl Bcero o0pa3oBaTejbHbIe
padoTsbI padoThI
pecypcbl
Pasnen 1. Teoperuueckne 0CHOBbI HHPOPMATHKH
1.1 CucTeMbl CUMCIICHUS 6 1 bubmorexa [HOK
https://m.edsoo.ru/7f418516
1.2 DJIEeMEHTBI MATEMATUYECKOM JIOTUKHU 6 1 bubmmorexa HOK
https://m.edsoo0.ru/7f418516
Hroro no pazneny 12
Paznen 2. AnropurmMbl 4 NIPOrpaMMHPOBaHNe
21 HcnomHuTeNM 1 allrOPUTMBI. 10 1 bubnmnoreka [IOK
' ANropuTMUYECKHE KOHCTPYKIIUH https://m.edso0o.ru/7f418516
bu6mmorexa I[JOK
22 #A3bIK MPOrpAMMHpOBAHH o https://m.edso00.ru/7f418516
bub6muoreka [[OK
2.3 A 2
HAJIH3 aITOpHTMOB https://m.edsoo.ru/7f418516
Hroro no pazneny 21
PesepBHOE Bpewms 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 3 0



https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516

9 KUIIACC

KounuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbIe
Ne ni/m P Kontpoabsnsie | Ipakruyeckue (wpp )
NMpOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
Paznen 1. HudpoBas rpaMoTHOCTH
11 I'mobaneHas ceth IHTEpHET U cTpaTeruun 3 bubnunoreka LIOK
' 0e30MaCHOrO IOBEACHHUS B HEl https://m.edsoo.ru/7f41a7d0
bubnuoreka IJOK
1.2 PaboTa B nH(pOpMaIIMOHHOM TPOCTPAHCTBE 3 https://m.edsoo.ru/7f41a7d0
Hroro no pasneny 6
Paznen 2. Teoperuueckue 0CHOBbI HHPOPMATHKH
bu6nuorexa [JOK
2.1 MonenupoBaHue Kak METO/1 TO3HAHUS 8 1 https://m.edsoo.ru/7f41a7d0
Hroro o paznery 8
Pasnen 3. AnroputMbl 1 IPpOrpaMMHUpPOBaHue
bub6nmorexa [JOK
3.1 Pa3paboTka anropuTMOB U IPOTpaMM 6 1
P P pOTP https://m.edsoo.ru/7f41a7d0
bubmuoreka IJOK
3.2 Yupasienue 2
fpapJieHu https://m.edsoo.ru/7f41a7d0
Wroro no pazneny 8
Paznen 4. UndopManmoHHbie TEXHOJIOTHH
bubmuoreka [JOK
4.1 D7ICKTPOHHEIE TAOIHILEI 10 https://m.edsoo.ru/7f41a7d0
4.2 NubopmaninoHHbIC TEXHOJIOTHUH B 1 bubmuoreka [JOK



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

COBPEMEHHOM OOIIIECTBE

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

Hroro no pazgeny 11
PesepBHOE Bpems 1
OBHIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34



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




IHOYPOUYHOE INVIAHUPOBAHMUE

7 KIIACC
KoauvecTBO 4yacos DJIeKTPOHHbIE
Ne Hara nu@ppoBbIe
Tema ypoka Kontpoabneie | IlpakrTuueckue
n/n Bcero u3ydeHusi | oOpa3oBaTeibHbIE
padoThI padoThI
pecypcbl
Kommnerorep — yHuBepcaibHOE
BBIUHCIUTEIBHOE YCTPOMCTBO,
1 aboTaroriee 1mo nyorp amme 1 bubnuoreka IOK
P o Porp ' https://m.edsoo.ru/8a1521d2
TexHuka 0€30MacCHOCTH U MpaBUIIa
paboThl Ha KOMIIBIOTEPE
5 Uctopust u coBpeMeHHbIE 1 bubnunoreka LIOK
TEHJEHIUU Pa3BUTHUSI KOMIIBIOTEPOB https://m.edsoo.ru/8a1523ee
[Iporpammuoe obecrieueHue
3 K(?MHEIOTG a. [IpaBoBas oxpaHa 1 bubmiorexa LIOK
pa. 1P P https://m.eds00.ru/8a152826
MpOrpamMM U TaHHBIX
®daitnbl 1 Tanku. OCHOBHBIE bubnuoreka IJOK
4 . 1
onepanu ¢ aiiiaMu U marnkKamu https://m.edsoo.ru/8al52a74
ApxuBanus JaHHbBIX.
5 Hcnonb3oBanue nmporpamm- 1 bubmmorexa [IOK
https://m.edsoo.ru/8al52cfe
apXuBaTOPOB
6 KomnibroTepHbie BUPYCHI 1 bubnnoreka [IOK
aHTUBHUPYCHBIE IPOIPAMMBI https://m.edsoo.ru/8al152f74
7 Kowmnerotrepnsie cetu. [Touck 1 bubnnoreka LIOK
uHdopmarniu B cetn HTEpHET https://m.edso0.ru/8a153244
3 CepBuChl HHTEPHET-KOMMYHUKAIUH. 1 bubmuoreka [JOK

Ceresoii atuker. Ctparerun

https://m.edso0.ru/8a153460



https://m.edsoo.ru/8a1521d2
https://m.edsoo.ru/8a1523ee
https://m.edsoo.ru/8a152826
https://m.edsoo.ru/8a152a74
https://m.edsoo.ru/8a152cfe
https://m.edsoo.ru/8a152f74
https://m.edsoo.ru/8a153244
https://m.edsoo.ru/8a153460

0€e30M1acHOr0 NOBEACHUS B

NnTepuere
Bbu6nuorexka [JOK
9 14
HopMaLHA 1 AaHHbC https://m.edso00.ru/8a161966
bu6nmoreka [JOK
10 NudopManimoHHbIE TPOIIECCHI
Gopmau pott https://m.edsoo.ru/8al6le2a
Paznoo0Opasue s3bIKOB U anaBUTOB.
11 EcrecTBenHbIe 1 popManibHbIE Bubmmorexa LLOK
P https://m.edsoo.ru/8al61fec
SI3BIKT
JIBonuHbIii andaBur.
bu6mmoreka [JOK
12 [IpeoOpazoBanue moboro andasuTa
https://m.edso0.ru/8a162186
K IBONYHOMY
[IpencraBnenue na
PEACTABICIIC AR B bubnmnoreka [IOK
13 KOMIIBIOTEPE KaK TEKCTOB B
https://m.edso00.ru/8a162316
JTBOUYHOM amnaBUTe
14 EnuHu1b! n3MepeHus nHGOpMaImu bubnuoreka [JOK
Y CKOPOCTH IEPENAUN TAHHBIX https://m.edso0.ru/8a16249c
KonupoBanue TeKcTOB.
15 PaBHOMEpHBIE 1 HEpaBHOMEPHBIE bummorexa [IOK
P P P https://m.edso00.ru/8a1625f0
KOJIBI
16 JlekommpoBaHue COOOIICHUH.
WHudopmanmoHHbI# 00BEM TEKCTA
17 udpoBoe npencraBieHue bubnnoreka [IOK
HEIpPEPbIBHBIX JAHHBIX https://m.edso00.ru/8a162848
KonmupoBanue nsera. Onenka
18 uH(opManmoHHOTr0 00BEMa bu6moteka [IOK

rpaduuecKux JaHHBIX [T
pPacTpoBOTo N300paKEHUS

https://m.edsoo.ru/8a1629ec



https://m.edsoo.ru/8a161966
https://m.edsoo.ru/8a161e2a
https://m.edsoo.ru/8a161fec
https://m.edsoo.ru/8a162186
https://m.edsoo.ru/8a162316
https://m.edsoo.ru/8a16249c
https://m.edsoo.ru/8a1625f0
https://m.edsoo.ru/8a162848
https://m.edsoo.ru/8a1629ec

Bu6nunoreka [JOK

19 Komposanne sayka https://m.edsoo.ru/8a162b72
PesepBHbIil ypok «KoHTpoabHAs
20 a6oI;a o TZII\)/IG "Tpe CTpaBJIeHI/Ie bu6morexa [IOK
P " bea https://m.eds00.ru/8a162d02
uHdopmanu'"y
TekcToBbIE JOKYME 0
21| pesacrnposartes texcronon BuGmmorexa LIOK
pe P https://m.edsoo.ru/8al62e7e
npoiieccope
29 ®opMaTUPOBAHUE TEKCTOBBIX bubmuoteka [IOK
JIOKYMEHTOB https://m.edsoo.ru/8a162fe6
23 ITapametpsl cTpanuibl. CIMCKU U bubnuoteka [IOK
TaOIULIBI https://m.edso0o.ru/8a1632d4
24 BcraBka HETEKCTOBBIX 0OBEKTOB B bubmuoreka IJOK
TEKCTOBBIE JJOKYMECHTBI https://m.edsoo.ru/8a1632d4
HNHTenmmekTyanpHble BO3MOKHOCTH
25 COBPEMEHHBIX CUCTEM 00pabOTKH
TEKCTOB
O0o01eHrEe U CUCTEMaTH3aIU s
N bubmuoreka [JOK
26 3HaHMUH Mo TeMe « TekcToBbIe
https://m.edso00.ru/8a1635¢c2
JIOKYMEHTBI»
97 I'paduueckuii penaktop. PactpoBbie bubmuoteka [IOK
PUCYHKH https://m.edso0.ru/8al63874
28 Onepaunu pegakTUpOBaHUS bubnunoreka [IOK
rpaduIecKuX 0ObEKTOB https://m.edso00.ru/8a1639d2
bu6nmoreka [JOK
29 B
eKTOpHas rpagHica https://m.edso0.ru/8a163b30
30 O0o01eHrEe U cCUCTEMaTU3aIU s bubmuoreka [JOK

3HaHHUH 110 TEME «KOMHBIOTepHa}I

https://m.edsoo.ru/8a16404e



https://m.edsoo.ru/8a162b72
https://m.edsoo.ru/8a162d02
https://m.edsoo.ru/8a162e7e
https://m.edsoo.ru/8a162fe6
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1635c2
https://m.edsoo.ru/8a163874
https://m.edsoo.ru/8a1639d2
https://m.edsoo.ru/8a163b30
https://m.edsoo.ru/8a16404e

rpadukay. [IpoBepounas padora /
Bcepocculickas npoBepouHas
pabora

PezepBHblii ypok. O60011€HNE U

31 CHCTEMaTH3aIlis 3HAHWH / 1 bubmuoreka [JOK
Bcepoccuiickas mpoBepouHas https://m.edso0.ru/8a164828
pabora

39 [ToaroroBka MyabTUMETUUHBIX 1 Bu6nunoreka [JOK
Mpe3eHTaA NN https://m.edsoo.ru/8al642c4
JlobaBiieHue Ha ciaiig

33 ayIMOBU3YAIILHBIX JAHHBIX 1 bubmorexa HOK

YA Y A ’ https://m.edsoo.ru/8al164472
aHWMAIUU ¥ TUTIEPCCHITIOK
O060011IeH1E U CUCTEMATH3ALIUS

. . bubmuoreka IJOK
34 3HaHUU 110 TeMe «MyJIbTUMEIUITHBIE 1
https://m.edsoo0.ru/8a164652
MIPE3CHTAIIUN»
OBHIEE KOJIMYECTBO YACOB IT1O 34

[TPOT'PAMME



https://m.edsoo.ru/8a164828
https://m.edsoo.ru/8a1642c4
https://m.edsoo.ru/8a164472
https://m.edsoo.ru/8a164652

8 KUIACC

KounuecTBo yacos DJIEeKTPOHHbIE
Ne Hara nu@ppoBbIe
Tema ypoka KonTposbhubie | IlpakTudeckue
n/m Bcero u3y4deHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypchbl
1 Hemno3uiinoHHbIE U MO3UITMOHHBIC 1 bu6mmoreka [JOK
CHUCTEMBI CUHCIICHUS https://m.edso0.ru/8a1649e0
Bu6nuoreka [JOK
2 Passepnyras opma sanucn wucia 1 https://m.edsoo.ru/8a164ba2
BOMYHASA CHCTEMA CUHCICHUS.
3 i nMeTHIeCKre orepaluy B 1 bubmmorexa LIOK
p N pan https://m.edso0.ru/8a164d96
JIIBOMYHOI CHUCTEME CUHCIIEHUS
bu6mmoreka [JOK
4 BocemepuuHas cucrema cuuciaeHus 1
https://m.edso0.ru/8a165296
5 [IlecTHaamarepuyHas cucrema 1 bubmuoteka [IOK
CUHCIICHUS https://m.edso0.ru/8a16549%
O06001IeHNE U CHCTEMATH3AII M
. bu6mmoreka [JOK
6 3HaHui 1o TeMe «CUCTEMBI 1
https://m.edso0.ru/8a16564c
CUHCIIEHUSD
7 Jlornueckue BLICKa3bIBAHUSA 1 bubmorexa HOK
https://m.edsoo.ru/8a1657fa
8 Jlornueckure onepanuu «u», KHJIn», 1 bubmuoreka [JOK
«HE» https://m.edsoo.ru/8a165b56
9 Onpenenenne HCTUHHOCTH 1 bubmuoteka [IOK
COCTaBHOT'O BBICKA3bIBAHUS https://m.edsoo.ru/8a165cf0
10 Ta0au1bl HCTUHHOCTH 1
11 Jlorudeckue 3J1€MECHTHI 1 Bu6nuoreka [JOK



https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a164ba2
https://m.edsoo.ru/8a164d96
https://m.edsoo.ru/8a165296
https://m.edsoo.ru/8a16549e
https://m.edsoo.ru/8a16564c
https://m.edsoo.ru/8a1657fa
https://m.edsoo.ru/8a165b56
https://m.edsoo.ru/8a165cf0

https://m.edsoo.ru/8a165e94

KonTponbhas paboTa o teme

bu6mmoreka [JOK

12 «DJIEeMEHTBl MaTEMaTUYECKON https://m.edsoo.ru/8a178c38
JIOTUKU»
13 [Tonsitue anroputma. McnonHurtenu bubnnoreka [IOK
JITOPUTMOB https://m.edso00.ru/8a17949
14 CaoiictBa anroputma. CriocoObl bubnnoreka [IOK
3allMCH AJITOpPUTMA https://m.edso00.ru/8a179606
15 ANTOpUTMUYECKAs KOHCTPYKITUS
«cle0BaHuey. JINHENHBIA aIrOpUTM
AJNTOpUTMUYECKAS KOHCTPYKITUS
16 «BETBJICHUEY: TIOJTHAS ¥ HETIOJTHAS
dbopmbl
AnroputMuuecKas KOHCTPYKIUS bubmuoteka [IOK
17
«ITOBTOPEHUE» https://m.edsoo.ru/8a17998a
18 DopManbHOE UCIIOJIHEHUE bubmuoteka [IOK
aaropuT™Ma https://m.edsoo.ru/8al79aac
Pa3paboTka HeCI0KHBIX aITOPUTMOB
19 C UCITOJIb30BAaHUEM ITUKIIOB JJIsI bubmuoreka [JOK
yIpaBiIeHUS GOPMaTbHBIMH https://m.edsoo.ru/8al79elc
UCIIOJIHUTEISIMU
Pa3paboTka HeCIOKHBIX ATOPUTMOB
20 C UCMOJIb30BAHUEM ITUKJIOB U bubmuoreka [JOK
BETBJICHUM U1 YIIPABICHUS https://m.edsoo.ru/8al79elc
(hopMaTEHBIMU UCTIOJIHUTEIISIMU
Bu6nuoreka [JOK
21 Brinmonnenue anroputMoB
https://m.edsoo.ru/8al7a06a
22 O00011IeHNE U CUCTEMATHU3AIHAS Bbu6nuoreka [JOK



https://m.edsoo.ru/8a165e94
https://m.edsoo.ru/8a178c38
https://m.edsoo.ru/8a17949e
https://m.edsoo.ru/8a179606
https://m.edsoo.ru/8a17998a
https://m.edsoo.ru/8a179aac
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a17a06a

3HaHUU 110 TeMe «M CroJTHUTENN U
ITOPUTMBI. AJITOPUTMUYECKHE
KOHCTPYKIIUH

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

A3k nporpammupoBanus. Cucrema

23
MpOrpaMMHUPOBAHUS
24 [Tepemennsie. OnepaTop
MPUCBAUBAHUS
o5 [IporpammupoBaHue JTMHEWHBIX
AITOPUTMOB
26 Pa3zpaboTka mporpamm, coaepKammx
OTIepaTop BETBIICHUS
27 Juanoroas oTJIagka Mporpamm
28 [uka ¢ ycnoBuem
. bub6nmumorexka [JOK
29 Huicn ¢ mepementon https://m.edsoo.ru/8al7ac4a
bubnmoreka [JOK
30 O0paboTka CHMBOJILHBIX TAHHBIX https://m.e dso]j.ru 18217 ad6c
O0o01IeHne U CHCTeMaTU3al s
3HAHUH 10 TeMe «S3bIK
31 nporpammupoBanus» [IpoBepounas bubmorexa [IOK
. https://m.edsoo.ru/8al17ae8e
pabota / Beepoccuiickas
npoBepoyvHasi pabota
PesepBHblii ypok. O6001IeHuE U
39 cUCTeMaTH3aIvs 3HAaHU U YMEHHU I bubmuoreka [JOK
1o Kypcy uHpopMaTuku 8 kiacca / https://m.edso00.ru/8al17b456
Bcepoccuiickas npoBepounas padbota
33 Amnanu3s anroputMoB. OnpezneneHue bubnunoreka LIOK

BO3MOJKHBIX PC3YyJIbTATOB pa6OTLI

https://m.edsoo.ru/8al7afab



https://m.edsoo.ru/8a17a18c
https://m.edsoo.ru/8a17ac4a
https://m.edsoo.ru/8a17ad6c
https://m.edsoo.ru/8a17ae8e
https://m.edsoo.ru/8a17b456
https://m.edsoo.ru/8a17afa6

AJITropuT™Ma INNpu 3aJaHHOM
MHOXCECTBC BXOAHBIX JaHHBIX

Amnanu3s anroput™oB. OnpeneneHue

34 BO3MO’KHBIX BXOJHBIX TaHHBIX, 1
MPUBOIAIINX K JAHHOMY PE3yJIbTaTy
OBHIEE KOJIMYECTBO YACOB I1O 34

[MTPOT'PAMME




9 KUIIACC

KounuyecTBo yacos DJIEeKTPOHHbIE
Ne Hara nu@ppoBbIe
Tema ypoka KonTposbhubie | IlpakTudeckue
n/m Bcero u3y4deHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypchbl
1 I'moGanbHas cetb MHTEpHET. |P- 1 bubmmoreka [IOK
azpeca y3ioB. bonpime naHHbIe https://m.edsoo.ru/8al7b578
Bu6nuoreka [JOK
2 41 o 1
HopMANHOHHas OE30MaCHOCTS https://m.edso0.ru/8a17b690
VYuer nousaTHs 006 MHGOpMaLMOHHON
3 0€30MMacCHOCTH TP CO3JIaHUH 1 bu6nunoreka [JOK
KOMIIJIEKCHBIX MH(OPMAIIMOHHBIX https://m.edsoo.ru/8al7b7bc
00BEKTOB B BUJIE BEO-CTpaHUII
4 Buasl nesrenbHOCTH B CETH 1 bu6mmoreka [JOK
NnTtepuer https://m.edsoo.ru/8a17b8e8
OO0mauHbIe TEXHOJIOTUH.
. bu6mmoreka [JOK
5 Hcnons3oBanue oHaH-ouca As 1
https://m.edsoo.ru/8al7bale
pa3paboOTKH JOKYMEHTOB
O0001IeHrEe U cCUCTEMAaTH 3N
3HaHui Mo TeMaM «l J1o0anpHas ceTh
bu6nuoreka [JOK
6 WNuTtepHeT u cTpareruu 6€301macHOro 1
. https://m.edsoo.ru/8al7bb36
MOBeNEeHN B Hell», «PaboTa B
WHGOPMAITIOHHOM MTPOCTPAHCTBE»
; Monenu 1 MOACTUpOBaHUE. 1 bu6nuoreka [JOK
Knaccudukaruu monenei https://m.edsoo.ru/8al17be06
bubmnoteka [IOK
8 TabauyHbIE MOAEIH 1 nbmorexa [l

https://m.edsoo.ru/8a17c04a



https://m.edsoo.ru/8a17b578
https://m.edsoo.ru/8a17b690
https://m.edsoo.ru/8a17b7bc
https://m.edsoo.ru/8a17b8e8
https://m.edsoo.ru/8a17ba1e
https://m.edsoo.ru/8a17bb36
https://m.edsoo.ru/8a17be06
https://m.edsoo.ru/8a17c04a

Pa3paboTka omHOTAOIMYHON Oa3kI

9 naHHbIX. CocTaBleHUE 3apPOCOB K
0ase DaHHBIX
I'pad. BecoBas marpuna rpada.
JlnmHA Ty TH MKy BEpPIIMHAMHE
10 rpada. Beraucnenue konmmyecTpa
MyTel B HalpaBIEHHOM
AIUKINYECKOM rpade
11 Jepeso. ITepebop BapuaHTOB C
MTOMOIIBIO JIepeBa
bubmuoreka [JOK
12 Marematnueckoe MOAECTUPOBaHUE
https://m.edso0.ru/8a17¢392
OTanbl KOMIIBIOTEPHOTO bubnnoreka LIOK
13
MOJCIINPOBAHUS https://m.edsoo.ru/8al7cdaa
O0001IeH1E U CHCTEMATH3AI U
3HaHui. KonTponbHas pabota mo bubmuoteka [IOK
14
Teme «MojienupoBaHue KaKk METO/T https://m.edso0.ru/8a17c9c8
MMO3HAHWD»
PasOuenne 3agaun Ha moa3agayn.
CocraBieHue aropuTMoB U
bu6nuoreka [JOK
15 IIPOrpaMM C UCII0JIb30BAHUEM
. https://m.edsoo.ru/8al7ch12
BETBJIEHUH, IIMKJIOB U
BCIIOMOTATEIBHBIX AITOPHUTMOB
16 OHOMEpPHBIE MACCHUBEI bubmorexa HOK
a P https://m.edsoo.ru/8al7cc3e
17 TumoBbIe anropuT™MBI 00padOTKH bubnnoreka LIOK
MAacCCHUBOB https://m.edsoo.ru/8al7cd60
18 CoptupoBka MaccuBa



https://m.edsoo.ru/8a17c392
https://m.edsoo.ru/8a17c4aa
https://m.edsoo.ru/8a17c9c8
https://m.edsoo.ru/8a17cb12
https://m.edsoo.ru/8a17cc3e
https://m.edsoo.ru/8a17cd60

Bu6nunoreka [JOK

19 O0paloTica NOTOKa AAHHEIX https://m.edsoo.ru/8al7d01c
O00011IeH1E U CUCTEMATHU3ALIUS
3HaHuii. KonTposbHas padoTa 1mo bubnnoreka [IOK
20
Teme «Pa3paboTka anropuTMOB U https://m.edsoo.ru/8al7dlca
porpamMm»
21 VYupasneaue. Curaan. O0parHas bubmmoreka [JOK
CBS3b https://m.edsoo.ru/8al7d4d6
22 Po0oTr3upoBaHHBIE CUCTEMBI bubmrorexa LIOK
https://m.edsoo.ru/8al7d602
DJIeKTpOHHBIC TAOIUIIBI. TUTIBI
. . bubnuoreka IJOK
23 JTAHHBIX B sSUEHKaX JIEKTPOHHON
https://m.edso0.ru/8a17d710
Ta0INIIBI
24 PenaktupoBanue u bubnnoreka LIOK
dopmaTupoBaHue TaOIUI] https://m.edsoo.ru/8al7d832
Berpoe e K OHMCKa
25 MaIiEI/IMHI;Z L?IZII{{H;HE; HcsI 1I\I4MI; u brommorexa [IOK
yMa, yMa, ¢y https://m.edso00.ru/8a17d990
CpemHero apu(MeTHIecKoro
26 CoprupoBka 1 GUIbTpaLKs JaHHBIX bubnuoteka IIOK
B BBIJIEJIEHHOM JHAaIa3oHe https://m.edsoo.ru/8al17db70
[TocTtpoenue quarpamm u rpaduKkoB bubmuoreka [JOK
27
B 2JIEKTPOHHBIX TaOIHIIaxX https://m.edsoo.ru/8a17e08e
28 OTtHOCHUTENbHAs, A0COIFOTHAS U bubmuoreka [JOK
CMeIlaHHas ajJpecanus https://m.edsoo.ru/8al7e2b4
29 VYcnoBHBIE BBIUUCIICHUS B bubmuoreka [JOK
AIEKTPOHHBIX TaOIHITAX https://m.edsoo.ru/8al7e6ba
30 O06paboTka OopIIMX HAOOPOB bubmuoreka [JOK

JaHHBIX

https://m.edsoo.ru/8al7e87c



https://m.edsoo.ru/8a17d01c
https://m.edsoo.ru/8a17d1ca
https://m.edsoo.ru/8a17d4d6
https://m.edsoo.ru/8a17d602
https://m.edsoo.ru/8a17d710
https://m.edsoo.ru/8a17d832
https://m.edsoo.ru/8a17d990
https://m.edsoo.ru/8a17db70
https://m.edsoo.ru/8a17e08e
https://m.edsoo.ru/8a17e2b4
https://m.edsoo.ru/8a17e6ba
https://m.edsoo.ru/8a17e87c

YucnenHoe MOACIIMPOBAHUE B bubnuoreka [JOK
31 1
AIEKTPOHHBIX TAOIHIIAX https://m.edsoo.ru/8al7eaca
O060011IeH1E U CUCTEMATH3a
32 :;HaHI/IHI7Il 1?: Tell/:/lei;nhe/:[K?/IOH]f{ife 1 bubmmorexa [{OK
p https://m.edsoo.ru/8al7ec3c
TaOJIUIBI»
Poaw napopmanimoHHbIX
33 TEXHOJIOTUI B PA3BUTUU SKOHOMUKHU 1 bubmmorexa LIOK
p https://m.edsoo.ru/8al7ed54
MUpa, CTPAHbI, PETHOHA
PesepBubiii ypok. O000meHne u
P P bubmuoreka [JOK
34 cucremarusanusg. Utorosoe 1
https://m.edsoo.ru/8al7ee6c
MOBTOPEHUE
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/8a17eaca
https://m.edsoo.ru/8a17ec3c
https://m.edsoo.ru/8a17ed54
https://m.edsoo.ru/8a17ee6c




HPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHO! OBPA3OBATEJIbHON TPOT' PAMMBI

7 KJIACC

Kon
MpPOBEPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeaAMeTHBIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT0 00111€r0 00pa3oBaHUusA

1

[To Teme «IludpoBasi r(paMOTHOCTHY

11

[TosicHaTh Ha  mpuMepax CMBICT HOHATUH  «HMH(pOpMAIUD),
«MH(POPMAITMOHHBIN MPOIIECCy, «00paboTKa HHPOPMAITIN», «XPAHEHHE

nHOpMaLHN Y, «IIepenada nHOoOpMaIum»

1.2

IIpuBOAUTE IPUMEPHI COBPEMEHHBIX YCTPOUCTB XPAHEHUS U IIepeIadun

nH(QOpMaLINH, CPABHUBATh UX KOJTMYECTBEHHBIE XapaKTEPUCTUKU

1.3

[TomyyaTh W HCHONB30BaTh HMHPOPMAIIMIO O XapaKTEPHCTHUKAX
MEPCOHATFHOT'0 KOMIThIOTEpPA U €r0 OCHOBHBIX AJIEMEHTax (IIPOIeccop,
orepaTuBHAs TaMSTh, JOJTOBPEMEHHAs MaMsTh, YCTPOICTBa BBOJA-

BBIBO/IA)

1.4

COOTHOCHUTH XapPaKTCPUCTUKU KOMIIBKOTCPA € 3aJa4YaMiU, PCIIa€MbIMU C

€ro MoOMOUIIbIO

1.5

OpHeHTHpOBATbCS B MEPAPXUUYECKOM CTPYKType (hailyioBoil CHUCTEMBI
(3anuceIBaTh MOJAHOE UMA (aiina (karanora), myTh K ¢aiiy (karaiory)
0 HUMEIIIEMYCs OMUCaHWI0 (aHIOBOW CTPYKTYpPhl HEKOTOPOTO

WHGOPMAITHOHHOT'0 HOCUTEIIS)

1.6

PaGotare ¢ (ailioBOif CHCTEMOW TEPCOHAIBHOTO KOMIIBIOTEPA C
UCIIOJIb30BaHUEM rpaduueckoro nHtepdeiica: co3maBars (KOMUPOBATH,
nepeMerarb, NepeuMeHOBBIBATh, YAAIATh U apXUBUPOBATh (pailibl u

KaTaJjoru, CIoIb30BaTh aHTUBUPYCHYIO ITpOrpamMmy)

1.7

Hckarp uHpopmanuio B HMHTepHETe (B TOM YHUCIE MO KIIOYEBHIM
CJIOBaM, IO HM300paXEHUIO), KPUTHYCCKH OTHOCHUTHCS K HaWJIEHHOU
uHpOpPMallU, OCO3HABAaTh OIMACHOCTh VIS JIMYHOCTH M OOIIecTBa
pacmpocTpaHeHUs] BPEIOHOCHOW uWHQOpManuu, B TOM YHCIE

IKCTPEMHUCTCKOIO ¥ TEPPOPUCTUYECKOIO XapaKTepa




1.8

[ToHuMaTh CTPYKTYpY aJIpecoB BeO-pecypcoB

1.9

Hcnonp3oBaTh COBPCMCHHBIC CCPBUCHL I/IHTepHeT-KOMMYHI/IKaLII/Iﬁ

1.10

CoOmromaTe TpeOoBaHUsI 0O€30MacHON HSKCIUTyaTalldd TEXHHUYECKUX
CpPEeICTB HWH(POPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTHH,
coOJII01aTh CETEBOM ATUKET, Oa30BbIe HOPMbI MH(POPMALIMOHHON 3TUK U
W MpaBa Npu paboTe ¢ MPUIOKCHUSIMU Ha JIFOOBIX YCTPOWCTBAxX U B

I/IHTCpHCTe, BBI6I/Ip8.TB Oe3omacHbIe CTPATCTUH ITOBCIACHHS B CCTU

1.11

[IpuMeHsATs MeTO/bl MPOPUIAKTUKA HETaTUBHOI'O BIIUSIHUS CPE/ICTB
WH(QOPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTUH Ha 3I0pPOBHE

ITOJIB30BATECIIA

IIo Teme «TeOpeTI/ILICCKI/Ie OCHOBBbI I/IH(i)OpMaTI/IKI/I»

2.1

KonmupoBare u aekomupoBaTh COOOIICHHUS MO 3aJlaHHBIM IIPaBHUJIaM,
JIEMOHCTPUPOBATh MOHMMAHHUE OCHOBHBIX MPUHIIMIIOB KOJMPOBAHUS

WH(pOPMAIMH PA3TUYHON TPUPOIBI (TEKCTOBOMU, TpaduuecKoil, ay1uo-)

2.2

CpaBHI/IBaTB JJIMHBI COOGH.ICHI/II\/'I, 3allMCAHHBIX B  PA3JIMYHBIX

anaBuTax, OMEPUPOBATH SAMHUILIAMU HU3MEPEHUS HH(POPMALMOHHOTO

00BEMa ¥ CKOPOCTH TIepeIau JaHHBIX

2.3

OuenuBath W CpaBHUBATh pPa3Mepbl TEKCTOBBIX, TpaduyecKux,

3BYKOBBIX (paiiyioB 1 BuaA€0daiinoB

ITo Teme «HpOpMaIHOHHBIEC TEXHOJIOT U

3.1

Hpe,Z[CTaBJ'ISITL PE3YJIbTAThI CBoOE ACATCIIbHOCTHU B BHUIC

CTPYKTYPUPOBAHHBIX WJUTFOCTPUPOBAHHBIX JIOKYMEHTOB,

MYJIbTUMEIUHHBIX TPE3CHTAH I

8 KUIACC

Kon
MPOBePsSIEMOro
pe3yjbTara

IIpoBepsiemble IpeaMeTHbIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOI0 00111ero 00pa3oBaHus

1

ITo Teme «TeopeTnueckre OCHOBBI HH(POPMATUKHI

1.1

ITosicaare Ha npuMepax pas3jinuyua MCEKAY HNO3MIUHUOHHBIMH U

HEIMO3UIIUOHHBIMH CUCTEMaMU CUUCIICHH

1.2

3anuceiBaTh U CpaBHUBATH Lenble ynciaa or 0 1o 1024 B paznuyHbIX

MO3UITMOHHBIX CHCTEMaxX CYHCICHUs (C ocHoBaHusiMH 2, 8, 16),




BBIIIOJIHATH apI/I(i)MeTI/ILICCKI/IG ornecpanuvu HaJl HUMHA

1.3

PaCKpBIBaTB CMBICJI MOHATUH «BBICKa3bIBAHUCY, JIOTHYCCKada

onepanus», «JI0ri4C€CKOC BbIPAKCHUC)

1.4

3amuceIBaTh JOTHYCCKUE BBIpaKCHUS C HCITOJIB30BAHUEM JU3BIOHKIIUH,
KOHBIOHKIIUKW W OTpULAHHA, OINPCACIIAT MCTHHHOCTH JIOTHMYCCKHUX
BBIpa)KeHHﬁ, €CJIM M3BCCTHBI 3HAYCHUA NCTUHHOCTHU BXOIJAIIUX B HETO
INCPEMCHHBIX, CTPOUTL Ta6J'II/II_[I>I HCTUHHOCTH JId JIOTHYCCKHUX

BBIPAKCHUU

ITo Teme « ANTrOpUTMBI U IPOTPAMMHUPOBAHHE»

2.1

PackpeiBaTh  CMBICT  TOHSTHUHA  «HUCHOJHUTENBY,  «AJITOPUTM»,
«mporpamma», TOHHMas pa3HUIly MEXIy YynoTpeOJIeHHeM 3STUX

TEPMUHOB B OOBIZICHHOH peud U B WH(opmMaTuke

2.2

OnwuckeiBaTh AITOPUTM PCHICHUSA 3aJladv pa3IMYHbIMU CHOCO6aMI/I, B

TOM 4HUCJIC B BUJC OJI0K-CXEMBI

2.3

COCT&BJ’IHTB, BBIINIOJIHATE BPYYHYIO W HaA KOMIIBIOTCPC HCECIOKHBIC
AJITOPUTMEI C UCIIOJIB30BAHUCM BETBJICHUM U HUKJIOB IJId YIIPAaBJICHUS

HUCIIOJIHUTEIIAMU

2.4

Hcmons30Barh KOHCTAHTHI U NCPEMCHHLIC  pPa3JIMYHBIX THUIIOB
(‘-II/IC.]'IOBI)IX, JJOTHYECKHUX, CI/IMBOJ'II)HI)IX), a TaKXE CcoacpXKalure Hux

BBIpaXCHU S, HUCITOJIB30BATh OIIEPATOP IMPUCBANBAHU A

2.5

Hcnonb3oBarh mpu pazpaboTKe MpOrpaMM JIOTHYECKHE 3HAYEHUs,

OIcpalivv U BBIPAXKCHUA C HUMU

2.6

AHaJ'II/ISI/IpOBaTI: MPpEIAIOKCHHBIC AJITOPUTMBI, B TOM YUCJIC OIPEACIIATD,
KaKue€ pe3yJIbTaTbl BO3MOXKHBI IIPHU 3aJaHHOM MHOXKXCECTBC HCXOJHBIX

3HaYEeHU U

2.7

Co3pnaBaTh M OTJIAXKHUBATh NPOrpaMMbl Ha OJHOM U3 S3bIKOB
nporpammupoBanus (Python, C++, Iackans, Java, C#, IllkonbHbIii
AnroputmMuueckuii  SI3bIK), peaqu3yIoIre HECIOKHBIE aJTOPUTMBI
00paOOTKM YHUCJIOBBIX JAaHHBIX C HCIOJNb30BAHHEM LHUKJIOB U
BETBJICHUM, B TOM YHCJIE PEAIU3YIOIINE IIPOBEPKY ACIUMOCTU OJHOTO
L[EJIOT0 YK CIla Ha APYroe, IPOBEPKY HATYpalIbHOI O YMCIIa Ha IPOCTOTY,

BbIJIEJICH U TP U3 HATYPAJIBHOT O YK CIIa

9 KITACCA




Kon
MPOBEPsSIEMOro
pe3yJbTara

IIpoBepsiemble peaAMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeIbLHOM MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

1

ITo Teme «IludpoBast rpaMOTHOCTH»

1.1

Hcnonb3oBaTh COBPEMEHHBIE MHTEPHET-CEPBUCHI (B TOM UHCIE
KOMMYHUKAIIMOHHBIE CEPBUCHI, O0OJAUHbIE XpaHWIMINA JAHHBIX,
OHJIAWH-TIPOTpaMMBbl (TEKCTOBbIE M TpapUuecKHe PEAaKTOPbI, CPEIbl

pa3paboTku) B y4eOHOU U MOBCETHEBHOMN ICATEIIEHOCTH

1.2

[IpuBOoaUTH,  TpPUMEPHl  HCMIOIB30BAHUS  T'€OMH(POPMAIIMOHHBIX
CEPBUCOB, CEPBHUCOB TOCYJApCTBEHHBIX YCIYyTr, 00Opa3oBaTelbHBIX

cepBucoB HTepHETa B y4eOHOI U TTOBCEIHEBHOM JIEATETLHOCTH

1.3

Hcnonb3oBarh pa3inuyHble CpPEACTBA 3alIUThl OT BPEIOHOCHOTO
IPOrPaMMHOT0 00eCIIeUeH s, 3aIUIIATh IEPCOHATBHYI0 HH(OpPMAIIHIO
OT HECAHKIIMOHMPOBAHHOIO  JOCTyla M  €ro  IOCJIEICTBUH
(pasriameHusi, TOJMEHBI, yTpaThl NaHHBIX) C Y4ETOM OCHOBHBIX
TEXHOJIOTUYECKMX U COLHAIBbHO-TICUXOJOTHUYECKUX  aCIEKTOB
HCIIONb30BaHusA ceTu W HTepHeT (cereBas aHOHHUMHOCTH, IU(POBOI
clell, AayTEHTUYHOCTh CYOBEKTOB M PECypcoB,  OMAacHOCTb

BpPEJOHOCHOT' O KOJ1a)

1.4

Pacnio3HaBaTh TONBITKM W MpenynpexjaaTb BOBJIeUeHUE ceds u
OKpPY)KaIOIMX B JIECTPYKTUBHBIE M KPUMHHAJIBbHBIE (JOPMBI CETEBOU

aKTUBHOCTH (B TOM YHCIIe KHOSPOYITHHT,, (PUIITIHT)

ITo Teme «Teopernyeckre OCHOBBI MH()OPMATUKI

2.1

PaCKpBIBaTB CMBICJI MMOHATUI «MOACIIb», «KMOICIIUPOBAHHUCLY,
onpeaAciIsATb  BHUbI MOIIGJIGfI, O€HHUBATh AaACKBATHOCTb MOJICIIN

MOJICTTUPYEMOMY OOBEKTY M LIEJISIM MOJICTUPOBAHHUS

2.2

Hcnonp3oBarh rpadbl U 1epeBbs UII MOACTHPOBAHUS CHCTEM CETEBON

U MepapX14ecKol CTPYKTYphl, HAXOAUTh KpaTdyal il myTh B Irpade

ITo Teme «ANrOpUTMBI U IPOrPaMMHUPOBAHUE

3.1

PaszOuBath 3aJa491 Ha moA3agaqyn, COCTaBJIATb, BBITIOJIHATL BPYUYHYIO U
Ha KOMIIBIOTCPC HCECIOKHBIC aJITOPUTMbl C  HUCIIOJB30BAHUCM
BCTBJ’IGHHﬁ, IMUKJIOB XU BCIIOMOI'aTCJIBHBIX AJITOPUTMOB JIA YIIPaBJICH U 51

HUCITIOJIHUTCIIAMA

3.2

CocTaBiasTh M OTJIQXUBATh MPOTrpamMMbl, pEAIU3YIOLINE THUIIOBbIE




QIrOpUTMbl  00pabOTKM  YMCIOBBIX  IOCIENOBATENbHOCTEN MK
OJIHOMEPHBIX YHUCIOBBIX MAacCCUBOB (IIOMCK MaKCUMYMOB, MUHMMYMOB,
CYMMBI WJIM KOJIMYECTBA 3JIEMEHTOB C 33/laHHBIMHM CBOICTBaMM) Ha
OJTHOM W3 s13bIKOB mporpammupoBanus (Python, C++, Iackans, Java,

C#, llIkonbHBII ATTOpUTMUYECKH SI3BIK)

ITo Teme «H(pOpMaLIMOHHBIE TEXHOIOT UM

4.1

BeiOupars crmoco® mpencraBieHUs JaHHBIX B COOTBETCTBHH C
MOCTaBJICHHON 3a/auell (TaOnuIlbl, cXeMbl, TpadHKu, AUATPAMMBI) C
WCIIOJIb30BAHMEM  COOTBETCTBYIOIIMX  TPOTPAMMHBIX  CPEJICTB

00paboOTKH JaHHBIX

4.2

Hcnonb3oBath 37€KTPOHHBIE TAaOMUIIBI Il OOpaOOTKH, aHAIM3a U
BH3yalIM3allM¥ YHUCJIOBBIX JAaHHBIX, B TOM WYHCJIC C BBIJCICHUEM
quanazoHa TaOMUIbI W YHOPANOYMBAHHEM (COPTUPOBKOM) €ro

9JICMCHTOB

4.3

Co3maBarth UM MPUMEHATH B 3JEKTPOHHBIX Tabiumax (HopMyssl JUIs
pacuéToB € MCIOJIb30BAHUEM BCTPOEHHBIX apU(PMETUUECKUX QYHKIIUM
(cyMMHpOBaHHME U TOJCYET 3HAUEHUM, OTBEYANOLIMX 3aJaHHOMY
YCIOBHIO, CpefHee apu(METHUYECKOe, MOMCK MaKCHUMAalIbHOTO H
MUHHUMAIILHOTO 3HaUEHH ), a0COTIOTHOMN, OTHOCUTEIIbHOM, CMETIIaHH O 1

azipecanu

4.4

Hcnonp30BaTh SJICKTPOHHBIC Ta6JII/II_IBI JJIA YU CJIICHHOTI' O

MOJICTMPOBAHUS B IPOCTHIX 33[ja4ax M3 pa3HbIX MPEAMETHBIX 00acTeit




HPOBEPAEMBIE OJIEMEHTBI COAEP/KAHUA

7 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA

HudpoBas rpaMOTHOCTh

11

KomnbroTep — yHHBeEpcallbHOE BBIYMCIUTENBHOE YCTPOICTBO, paboTarolee 1o
nporpaMMe. TUIIBI KOMIIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPBI, BCTPOCHHBIE
KOMIIBIOTEPBI,  CyNEepKOMIbIOTEpbl. MoOunabHbBIE  ycTpoilicTBa.  TexHUKa

0€30MacHOCTH U MMpaBujia paboThl Ha KOMITBIOTEPE

1.2

OcHOBHBIE KOMIIOHEHTHI KOMIIbIOTEpa W UX Ha3HaueHue. [Iporeccop.
OnepaTuBHass W JOJTOBpPEMEHHAs MaMAThb. YCTpOWCTBa BBOJA M BBIBOJA.
CeHCOpHBIN BBOJ, NaTYMKU MOOUIIBHBIX YCTPONCTB, CpEACTBA OMOMETPHYECKON

ayTeHTUPUKAIUH

1.3

Hcropust pa3BuTHS KOMIIBIOTEPOB U MporpaMMHoro obecredenus. [lokonenus
KoMrbloTepoB.  CoBpeMEHHbIE  TEHJEHLUMHM  pa3BUTHS  KOMIIBIOTEPOB.
Cynepkomnbtorepsl. [lapannenshbie Boruncienus. IlepconanbHbIi KOMIBIOTED.
[Tporreccop W ero xapakTepUCTHMKM (TakTOBas 4acToTa, pPa3psiIHOCTB).
OnepatuBHas namsth. JloaroBpeMeHHas namsTh. Y CTPOMCTBAa BBOJA U BBIBOJA.
OO0bEM XpaHUMBIX JAHHBIX (ONEpaTHBHAs MaMSITh KOMIIBIOTEPA, )KECTKUI AUCK U
TBEPJIOTENbHBII HAKOIUTENb, IOCTOSHHAs MNaMATh cMapT(OHA) U CKOPOCTh

AO0CTYyIIa UIA pa3IMYHbIX BUIOB HOCHUTeIIeH

1.4

[IporpaMmmHoe  obecreueHre  KoMmmbioTepa. [IpukiagHOoe MpPOrpaMMHOE
obecrieueHue. CucremHoe MPOrpaMMHOE obecrieueHue. Cucrembl
nporpamMmmupoBanud. [lpaBoBas oxpaHa mporpamMM M JaHHbIX. becniatHbie u

yCIIOBHO-0ecmaTHbIe TporpaMMbl. CBOOOIHOE MPOTPaMMHOE 00eCTICUeHUE

1.5

@aiinbl ¥ nanku (katanoru). Tunsl ¢aitnoB. CBolicTBa (aiiyioB. XapaKkTepHble
pa3Mmepbl (paiiyioB pa3NUuUHBIX TUIIOB (CTpaHUIla TEKCTa, AJIEKTPOHHAas KHUTa,

dororpacdusi, 3aMuCh MECHU, BUICOKIHI, TOJTHOMETPAXKHBIN (HUITHM)

1.6

[Ipuanuner moctpoeHus QaiioBeix cucrteM. IlomHoe wums Qaitma (mankwu,

karasiora). ITyTs k ¢ailnny (mamnke, katanory)

1.7

daiinoBelii MeHemkep. PaboTa ¢ daiinamu ¥ mankamu (KaTajaoraMu): CO3JIaHuE,

KOIMUPOBAHUEC, MEPCMCHICHUEC, IICPCUMCHOBAHHUC U YIOAJICHUC (paﬁHOB n I1aI10K




(katamoroB). [Touck aiinoB cpecTBaMu OMEPaAlMOHHON CHCTEMBI

1.8

ApXI/IBaI_II/ISI JaHHEBIX. Mcnionp3oBaHue nporpaMmM-apxXuBaTopoOB

1.9

KomMmmbloTepHbie BUPYCHI U Ipyrue BpelOHOCHBIE MporpaMMel. [Iporpammel ams

3allIUTELI OT BUPYCOB

1.10

OObvennHeHne KoMIbioTepoB B ceThb. CeTb MHTEpHET. BeO-cTpanuia, BeO-caiT.
Crtpykrypa anpecoB BeOG-pecypcoB. bpayzep. IlouckoBbie cuctemsl. ITomck
uHpOpPMALIMM TIO KIIFOUEBBIM CIIOBAM M IO H300paxeHuto. J[oCcTOBEpHOCTH

nHpopMaIuu, moxydyeHHou u3 Marepuera

111

CoBpeMeHHbIE CEpBUCH] MHTEPHET-KOMMYHU KA

1.12

CereBoii aTHKET, 6a30BbIe HOPMbI MH(POPMAIIMOHHON 3TUKH U ITpaBa pu padoTe

B cetu HTepHeT. CtpaTeruu 6e3omnacHoro noseneHus B lurepuere

Teopernueckue OCHOBBI HHPOPMATHKU

2.1

Nudopmanus — 0AHO U3 OCHOBHBIX MOHSTUM COBpeMeHHOM Hayku. MHbopMmar s
KaK CBEJCHUs, MPEAHA3HAUYCHHBIC ISl BOCIIPUSATHS YEIOBEKOM, U WH(OpManus

KaK JaHHBIC, KOTOPBIE MOTYT OBITh 00pa0OTaHBl aBTOMAaTH3UPOBAHHOM CUCTEMOM

2.2

JIMCKpeTHOCTh JaHHBIX. BO3MOXXHOCTH ONUCAHHUS HENPEPBIBHBIX OOBEKTOB M
IIPOLIECCOB C MOMOILBI0 TUCKPETHBIX NaHHbIX. MH(pOpMamoHHbIE TPOLECCHl —

MPOLIECCHI, CBSI3aHHBIE C XpaHEHHEM, TpeoOpa30oBaHUEM U Mepeiadeid TaHHbIX

2.3

CumBon. Andasut. MomHocTs andasuta. PasHooOpasue s36IK0B U an(aBUTOB.
EcrectBenHble n (opManbHbIE A3BIKH. AN(AaBUT TEKCTOB Ha PYCCKOM S3BIKE.
JIBonyHbI# angaBuT. KoarmuecTBO BCEBO3MOKHBIX CIIOB (KOJIOBBIX KOMOUHAIU i)
dukcupoBaHHOW MMUHBI B ABowdHOM andaBute. [IpeoOpasoBaHme m000TO
andasuTa K 1BongyHOMY. KOsm4ecTBo pa3nu4HbIX ¢10B (PMKCHPOBAHHOM IJIHHBI B

andaBUTe ONMPEACIEHHON MOIITHOCTH

2.4

KOJII/IpOBaHI/Ie CHUMBOJIOB OJHOI'O aﬂ(i)aBI/ITa C IMOMOIIIBIO KOJOBBIX CJIOB B IPyroM

andaBuTe, KOJI0Bas TAOIHIA, JCKOAUPOBAHUE

2.5

JBonunblii kopn. IlpeacraBieHue [TaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B

JBOMYHOM aJ'I(l)aBI/ITC

2.6

NudopmannoHHbI 00BEM JaHHBIX. BUT — MUHUMaNTbHAS €AMHUIIA KOJIMYECTBA

uH(popMaLnK — ABOMYHBIN pa3psa. bailT, kumobaiiT, Mmerabait, ruradait

2.7

CxopocTh mepenayd JaHHBIX. EJIWHUIBI  CKOPOCTH TIEepenayd JaHHBIX.

Hckaxenue I/IH(bOpMaLII/II/I Ipu rnepecaadc

2.8

KoaupoBanue tekcroB. PaHomepHbiii ko1, HepaBHoMepHbIl koa. KogupoBka

ASCII. Bocemubutabsie koaupoBku. Ilonstue o kxomupoBkax UNICODE.




JlekomupoBanue  COOOIIEHWH € HCIONB30BAaHUEM  pPABHOMEPHOTO U

HepaBHOMEpPHOT0 Koja. THpopManimoHHbI 00bEM TEKCTa

2.9

OO6mee mnpezncraBieHre O HU(POBOM MPEICTABICHUU AayAMOBU3YAIBHBIX H
JIPYTHX HENpepbIBHBIX JaHHbIX. KomupoBanuwe mnpera. L[BeToBele Mopenu.

Monens RGB. I'my6una konupoBanus. ITaautpa

2.10

PactpoBoe u BekTOpHOE mpencTaBieHue wuzoOpaxkeHui. Ilukcens. OrneHka
uH(popManMOHHOTO  00BEMa  TpadUUecKUX  JAaHHBIX Ui PacTPOBOTO

U300paKCHUS

211

KOI[I/IpOBaHI/Ie 3BYKa. Pa3p$II[HOCT]':> U YaCTOoTa IAUCKPCTU3ALlHNH. KomnuecTBo
KaHaJIOB 3allucCu. OL[GHKa KOJIMYECTBCHHLIX IMapaMCTpOB, CBA3AHHBIX C

Ipe/ICTaBJICHUEM U XpaHEHHEM 3BYKOBBIX (aiisioB

NHdpopMaimoHHbIE TEXHOJIOTUH

3.1

TekcToBbIC JAOKYMCHTBI U UX CTPYKTYPHBIC 3JICMCHTLI (CTpaHI/II_Ia, 3.633.1_1, CTpOKa,

CJIOBO, CUMBOJI)

3.2

TekcToBbIM nponeccop — HHCTPYMCHT CO3daHUs, PCAAKTUPOBAHUA U

dopmarupoBanus TekcToB. [IpaBuna Habopa Tekcra

3.3

PenaktupoBanue tekcra. CBoiictBa cumBoioB. [Hpudr. Tunsl mpudron
(pyOsieHble, c 3aceykam, MOHOIIMpHUHHBIE). [lomyxupHOoe U KypcHBHOE
HayepTaHue. CBoiicTBa a03aleB: TpaHULbl, a03alHBII OTCTYyH, HHTEpBal,

BbIpaBHHUBAHUC. CtuneBoe q)OpMaTI/IPOBaHI/Ie

3.4

CtpykTypupoBaHue HUHQOpPMAlMd C TOMOIIBIO CHHUCKOB W  TaOIHIl.

MHOFOYpOBHCBLIe CIIMCKH. I[O68.BJ'ICHI/IG Ta6J'II/II_I B TCKCTOBBIC JOKYMCHTBI

3.5

BcraBka m300pakeHHt B TEKCTOBBIE JOKYMEHTHI. OOTekaHue H300pakKeHUH

TEKCTOM. BKIIToueHHe B TEKCTOBBIN AOKYMCHT JUarpamMm (I)OpMy'J'I

3.6

[Tapamerpel cTpanuipl, Hymepanus crpaHull. JlobGaBieHne B JTOKyMEHT

KOJIOHTUTYJIOB, CCBIJIIOK

3.7

[IpoBepka mpaBonucanus. PaccrtanoBka mepeHocoB. ['010cOBOM BBOJ TEKCTa.
Onrtuueckoe pacno3HaBaHue Tekcra. KomnbroTepHblii nepeBoa. Mcnons3oBanue

cepBucoB ceTn MHTEpHET 151 00pabOoTKH TEeKCTa

3.8

3HaKOMCTBO €  TIpa(UuUecCKUMH  peAaKTopaMu. PacTpoBble  pUCYHKH.

Hcnonp3zoBanue rpaguuecKux MpUMHUTHBOB

3.9

Onepauuu perakTUpOBaHUs I'paUUecKUX OOBEKTOB, B TOM 4YHCIE LUPPOBBIX
doTorpaduii: m3mMeHeHue pasmepa, oOpes3Ka, MOBOPOT, OTpakeHHE, paboTa ¢

oOnacTaMu (BblJENIEHHWE, KONMMPOBAHHME, 3aJIMBKa ILBETOM), KOPpPEKIHUs IIBETa,




SPKOCTH U KOHTPACTHOCTH
BektopHnas rpaduka. Co3maHue BEKTOPHBIX PHCYHKOB  BCTPOCHHBIMH
3.10 CpelCTBaMH TEKCTOBOT'O MpoIleccCOopa WM JPYTUX HporpaMMm (MPHUIIOKEHUM ).
Jlo6aBiieHME BEKTOPHBIX PUCYHKOB B IOKYMEHTHI
311 [HoaroroBka MynpTUMeAUMHBIX mpe3eHTauuil. Cnaita. JlobGaBieHue Ha craij
' TEeKCTa 1 n300pakeHnii. PaboTta ¢ HECKOMBKUMHU ClaiijaMu
3.12 JloGaByieHue Ha a1 ay JMOBU3YalbHbBIX JaHHBIX. AHUMAIUA. [ unepcchliku
8 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COIEPKAHUSA
1 Teopernyeckue 0oCHOBBI UHPOPMATHKU
Heno3unrmonHble ¥ MO3UIIMOHHBIE CUCTEMBI cunciieHns. AndaBut. OCHOBaHHUE.
1.1 Pa3zépuyras dopma 3anucu uucna. [lepeBoa B IECATHYHYIO CHCTEMY YHCEI,
3alMCaHHbBIX B APYTUX CUCTEMAX CUUCIICHUS
1.2 Pumckas cucrema cuuciaeHus
JIBonuHas cucrema cuncienus. [lepeBon mensix yncen B npenenax ot 0 go 1024
B IBOMYHYIO cUCTeMY cuucieHus. Bocbmepuunas cucrema cuucnenus. [lepesoa
13 Yucel W3 BOCBMEPUYHOW CHUCTEMBI B JBOWYHYIO U JECATUYHYIO CHUCTEMBI U
' obpatHo. IllecTHammarepuynas cuctema cuuciaeHus. IlepeBox uucen wu3
[IeCTHAAIIATePUYHON CUCTEMBI B JABOMYHYIO, BOCBMEPUUYHYIO U JECATUYHYIO
CUCTEMBI U 00paTHO
14 ApudmeTrdyecKre ornepaly B JBOUYHON CHCTEME CUMCIICHUS
Jlornueckue  BbICKa3piBaHUs. Jlorndeckue  3HAYCHUA  BBICKA3bIBAHUIA.
DJIeMEHTapHblE U COCTaBHbIE BbICKa3biBaHUA. Jlornmueckue ornepanuu: «u»
L5 (KOH'BIOHKIIMS, JIOTUYECKOE YMHOXEHHUE), «UIN» (AU3BIOHKIIHS, JIOT UUYEeCKOE
' CIIOXEHUE), «He» (JIoruueckoe oTpuiianue). [[puoputer mTOrmyecKkux onepanui.
OmnpeneneHue MCTHHHOCTH COCTAaBHOTO BBICKA3bIBAHUS TIPH  M3BECTHBIX
3HAQUYEHUSX UCTUHHOCTU BXO/SIIUX B HEr'0 JIEMEHTAPHBIX BbICKA3bIBAHU I
16 Jlormyeckue BeIpakeHus. [IpaBuia 3anucy J0oru4ecKux BeipaxkeHui. [loctpoenne
' TAOIUIl HCTHHHOCTH IOTHIECKUX BBIPAKCHUIA
1.7 Jlorm4eckue 3J1eMeHThl. 3HAKOMCTBO C JIOTHYECKHUMH OCHOBAMHU KOMIThIOTEPA
2 AJITOPUTMBI ¥ IPOTPAMMHUPOBAHUE
2.1 ITonsatue anroputMma. HMcnonHutenn anropuTMoB. AJNTOpUTM Kak IUJIaH




yYpaBJICHUSA UCITOJTHUTCIIEM

2.2

CaoiicTBa anropurMa. CriocoObl 3aicH IrOpUTMa (CIOBECHBIN, B BUE OJIOK-

CXEMBI, Iporpamma)

2.3

Anroput™Muueckue KOHCTpyKIUU. KoHcTpykuusi «cinenoBanuey. JIMHEWHBIN
anroput™. OTrpaHUYeHHOCTh JIMHEWHBIX QJITOPUTMOB: HEBO3MOXHOCTh
MPEeTyCMOTPETH 3aBUCUMOCTD MTOCIEA0BATEIBHOCTH BBITTOJIHSIEMBIX IE€CTBUNA OT

HCXOOHBIX JaHHBIX

2.4

KoHcTpyknuusi «BeTBiieHHE»: MOJHAs M HemosHas (opmbl. BeimonHenue u
HEBBINOJIHEHUE YCIOBHS (MCTUHHOCTH U JIOKHOCTh BbICKa3biBaHUs). [IpocThie u

COCTaBHBIC YCJIOBUA

2.5

KOHCTPYKI_[I/ISI (IOBTOPCHHUC». LHUKIBI C 3aJaHHBIM YHCIOM HOBTOpeHHﬁ, C

YCJIIOBHUEM BBINTIOJIHCHUSA, C HepeMeHHOﬁ OHUKJIIa

2.6

Pazpabotka mist ¢GopMalbHOTO WCHOMHUTENS alrOpuTMa, MPUBOJMAIIETO K
TpeOyeMoMy pe3ynbTaTy NpH KOHKPETHBIX HCXOTHBIX NaHHBIX. Pa3zpaborka
HECJIO)KHBIX QJITOPUTMOB C HCIHOJB30BAHWEM LMUKJIOB W BETBICHUW IS
ynpaBieHus (GOpMaTbHBIMH HUCIOJTHUTENAMU. BbIMoTHEHHWE alropuTMOB

BpPYYHYIO M Ha KoMIbloTepe. CHHTaKCHYECKUE U TIOTUYeCKHe OMOKU. OTKa3bI

2.7

S3eik  mporpammupoBanus  (Python, C++, Java, C#, IlIkonbHbIH
AnroputMmuueckuil  SI3bik). Cuctema NporpaMMHUpPOBAaHUS: PENAKTOpP TEKCTa

MIPOTPAMM, TPAHCIATOP, OTIATUNK

2.8

HepeMeHHaﬁ: TUII, HUMA, 3HA4YCHHUC. HGHBIG, BCHICCTBCHHBIC M CHMBOJIBHBIC

IIepEMEHHBIE

2.9

Omneparop mnpucBauBaHus. Apu]MeTHUECKHE BBIPAKECHUS M TOPSIOK HUX
BbIYMCcIeHHs. Onepanuy ¢ [eJIbIMA YUCIIaMU: LIEJIOYUCIIEHHOE JIEJIEHUE, OCTATOK

OT OCJICHUA. HpOBepKa ACITITUMOCTH OAHOI'O LEJIOro 4rucjia Ha Apyroe

2.10

Bernenus. CocrtaBHble YyClIOBHUS (3alMCh JIOTMYECKUX BBIPAXEHUN Ha
M3y4aeMoM s3bIKe MporpammupoBaHus). HaxoxxaeHne MUHMMyMa 1 MaKCUMyMa
U3 ABYX, TPEX U YETBIPEX YKcell. Penienne KBagpaTHOro ypaBHEHU I, UMEIOIIETO

BCHICCTBCHHBIC KOPHU

2.11

I[I/IaHOTOBaﬂ OTJIalKa ITporpaMm: nmomaroBO€ BbIITOJIHCHUEC, TIPOCMOTP 3HAYEHHU 1

BCIIMYHUH, OTJ'IB.I{O'—IHI:Iﬁ BBIBOJ, BI)I60p TOYKH OCTaHOBa

2.12

[ukin ¢ ycnoBuem. Anroput™ EBKinaa a1t Hax0xIeHUS HanOOJIbILET0 001Iero
JeNUTeNs ABYX HaTypallbHbIX unces. Pa3OueHue 3amnucu HaTypajJbHOTO YKCiia B

MO3ULIMOHHOM CHCTEME€ C OCHOBAaHMEM, MEHBIIMM WM paBHbIM 10, Ha




OTIETbHBIE U PPHI

2.13

]_II/II(J'I C HCpGMCHHOfI. AJ'IFOpI/ITMLI HIPOBCPKHU ACIUMOCTU OJHOI'O IECJIOTO YHUCIIa

Ha JApyTroe, IPOBEPKU HATYPaJIbHOT O YU CIIAa HAa IPOCTOTY

2.14

OOpaboTka CHUMBONBHBIX JaHHBIX. CHMBOIBHBIE (CTPOKOBBIC) NEPEMEHHBIC.
[TocumBonbHAsT 00paboTka cTpok. [loacy€T yacTOTHl TOSBICHHUS CHUMBOJA B

ctpoke. Berpoennbie GyHKIum 1y1st 00paboTKH CTPOK

2.15

OmnpeneneHue BO3MOXKHBIX Pe3yJIbTaTOB pabOTHl aIropuT™Ma HpH 3aJaHHOM
MHO’KECTBE BXOJHBIX JaHHBIX, ONpPE/EIECHUE BO3MOXKHBIX BXOJHBIX JAHHBIX,

MNPUBOJAIINX K JAaHHOMY PE3yJIbTaTy

9 KUIIACC

Koa

HpOBepﬂeMblﬁ IJIEMEHT COAECPKAHUA

[{udpoBas rpaMOTHOCTH

11

['moGansuas cerb Mutepuer. |P-ampeca y3noB. CereBoe XpaHEHUE MAaHHBIX.
MeTop1 MHANBH Ty aTbHOTO M KOJUIEKTUBHOTO pa3MeIIeH! s HOBOM MH(OpMaIiy B
Wurtepunere. bonbumme naHHble (MHTEpPHET-JaHHbIE, B YacTHOCTH JaHHbIE

COIIMAJILHBIX CETEM )

1.2

[Tonsitne 00 wHMOPMAIIMOHHONW O€30MacCHOCTH. YTPO3bl WHQPOPMAITMOHHOMN
0e30macHOCTH TPU paboTe B II00ATBHON CETH U METObI TPOTUBOCHCTBUS UM.
[IpaBuna Ge3omacHO# ayTeHTH(PHUKAIUU. 3alUTa TUYHONH WHPOPMAIIUHN B CETH
Wurtepner. besomacHbie crpareruum  moBeneHWS B ceth  VIHTepHeT.
[Ipenynpexxaenne BOBIEYEHHS B JECTPYKTUBHBIE U KpPUMHHAIbHBIE (OPMBI

CEeTEeBOM aKTUBHOCTH (KNOEpOYyJUTMHT, QUIMHT U IpyTrHe POPMBI)

1.3

Buner nesrensnoctu B MHTepHere. IHTEpHET-CEpBUCHI: KOMMYHUKAIIMOHHBIE
CepBHCHI (ITOUYTOBaAst CIIyk0a, BH/I€0-KOH(EpEeHI-CBSA3b U APYTHUE), CIPaBOYHBIC
CIY)KOBI (KapThl, pacrmuCaHus W JApyrue), TOUCKOBBIE CIIYXKOBI, CITyX OBl
OOHOBJIGHHS TPOTPAMMHOI0 obecriedeHust U Jpyrue ciayxObl. CepBHUCH
rocyJapcTBeHHbIX yciayr. OOmaunble XpaHwiuina gaHHbeiX. CpeacTsa
COBMECTHOW  pa3pabOTKuM JOKyMEHTOB (oHiaiiH-oducsl). IIporpamMmmHoe
oOecrieyeHNe Kak BeO-CEpBHMC: OHJIAITHOBBIE TEKCTOBbIE M rpaduueckue

PEAAKTOPHI, CPEJIbl pa3padOTKU MPOTPAMM

Teopernueckue OCHOBbI UHPOPMATHKH

2.1

Mopnens. 3amauu, peraemble C MOMOIIBIO MojaenupoBanus. Knaccubukanmm




mojneneil. MarepuanpHble  (HaTypHbIE) W HH(DOPMAIMOHHBIE  MOJEIH.
HenpepoiBHBIE W AucKpeTHble Mojnenu. Mmvurtanuonusie moxaenu. Urposeie
Mozenu. OIleHKa COOTBETCTBUS MOJEIN MOJCIUPYEMOMY OOBEKTY U IeNsIM

MOACIINPOBAaHUSA

2.2

TabnuuHbIe MOJCIIN. T8.6J'II/ILIa KaK IpeACTAaBJICHUC OTHOIICHU A

2.3

bazpr ganHbpix. OTOOp B TabnuIe CTPOK, YIOBJIETBOPSIOUIMX 33JaHHOMY

YCII0BHIO

2.4

I'pad. Bepmmnua, pebpo, myTtb. OpHEHTHPOBAHHBIE M HEOPUECHTHUPOBAHHBIC
rpa¢psl. lnuHa (Bec) peOpa. BecoBas marpuna rpada. [nuHa nmytu Mexmy
BepmmHamu Tpada. [louck ontumansHOro nMyTH B rpade. HavanbHas BepumHa
(MCTOYHMK) Y KOHEYHas BeplIMHa (CTOK) B OpPUEHTUPOBAHHOM rpade.

Brraucnenune konudecTBa HYTeﬁ B HaAIIPpaBJICHHOM alTUKJINYCCKOM rpa(be

2.5

Hepeso. Kopenb, Bepmmna (y3en), iuct, pedpo (myra) aepeBa. Bricora mepesa.
[Momnepeso. Ilpumepsl ucHonb30BaHMs JiepeBbeB. I[lepebop BapuaHTOB ¢

IMOMOIIBIO ACPCBA

2.6

ITonATne MaremMaTM4ecKOW MOJENM. 3aJadyd, pelacMble C  ITOMOLIBIO
MaTeMaTUYECKOro (KOMITBIOTEPHOTO) MOJIECIIUPOBAHMUS. Otnuune
MaTeMaTH4eCKOM MOAEIM OT HATypHOM MOJEIM M OT CJIOBECHOIO

(;TuTepaTypHOT0) ONMUCAHUS 00bEKTa

2.7

DTanbl KOMIBIOTEPHOTO MOJEITHMPOBAHUS: TMOCTAHOBKA 3a7aud, IMOCTPOCHUE
MaTeMaTU4YecKOl  MoJenH, MporpaMMHas  pealusanusi, TeCTUPOBaHUE,
MPOBEJIECHUE KOMIIBIOTEPHOTO JKCIEPUMEHTa, aHallu3 €ro pe3yJibTaToB,

YTOYHCHUC MOJCIIN

AJIrOpUTMBI ¥ IPOTpaMMHUPOBAHUE

3.1

Pazbuenue 3aJa4u Ha I10J3aJda4H. CocraBiieHue AJIrOPpUTMOB U IIpOorpaMm cC
HCITIOJIb30BAHUEM BGTBHCHHﬁ, OUKJIOB W BCIOMOTATCJIBHBIX AJITOPUTMOB [JId

yYHpaBJICHUSA UCITOJITHUTCIIEM WX APYTUMU UCITOJITHUTCIIAMUA

3.2

Tabnuunble BenwuuHBl (MaccuBbl). OmgHOMepHBIE MaccuBbl. CoOCTaBleHHE U
OTJIaJIKa MpOrpaMM, pEATU3YIONMX THUIIOBBIE  AJITOPUTMBI  00pabOTKU
OJIHOMEPHBIX UYHCJIOBBIX MAacCHBOB, Ha OJIHOM M3 S3bIKOB MPOrPAMMHUPOBAHUS
(Python, C++, Ilackans, Java, C#, IllkonbHbIli ANropuTMHYECKUE SI3bBIK):
3allOJIHCHUE YHCIIOBOT'O MAacCHBa CIYYalWHBIMH YHCIAMHU, B COOTBETCTBUH C
dopMmyIoif WM TyTEM BBOJA YHCEN, HAXOXKJICHUE CYMMBI 2JIEMEHTOB MacCHBa,
JUHEHHBIN MMOUCK 33JJaHHOT0 3HAaYEHU S B MACCUBE, MOJCUET TIEMEHTOB MacCHBa,

YAOBJICTBOPAIONIUX  3alTaHHOMY  YCJIOBHIO, HaX0XIACHUC MHHHUMAJIBHOT'O




(MakcuMalIbHOT0) 31eMeHTa MaccuBa. COpTUPOBKA MacCUBa

3.3

O6pa60TKa IMOTOKAa JAaHHBIX: BBIUYUCIICHHUC KOJHWYCCTBA, CYMMbI, CPCIAHETO
apI/I(bMeTI/IquKOFO, MHHUMAJIBHOI'O W MAaKCHUMAJIBHOI'O 3HA4YCHHA OJICMCHTOB

MMOCIEA0BAaTCIBHOCTH, YAOBJIICTBOPAIOIUX 3aJaHHOMY YCIIOBHIO

3.4

Vnpasnenne. Curnan. OOparHas cBs3b. I[lonydyeHune curHanoB oT LUQPPOBBIX
MaTYNKOB (KacaHWs, pAcCTOSIHHS, CBETa, 3ByKa H Jpyroro). Ilpumepsr
UCIIOJNB30BaHMs TNPUHIUNA OOpaTHOH CBS3M B CHUCTEMax YIPaBIICHHS
TEXHUYECKUMH YCTPOWCTBaMH, B TOM 4YHcJIe B poOoToTexHuKe. [Ipumepsr
POOOTH3NPOBAHHBIX CUCTEM (CHCTEMA YIPABIICHHS IBH)KEHUEM B TPAHCITOPTH O 1
cHCTeMe, CBapouyHas JIMHHS aBTO3aBOJA, aBTOMATH3MPOBAHHOE YIIPABIICHHE
OTOIUIGHHEM JIOMa, AaBTOHOMHAs CHUCTEMa YIpPAaBJIEHUS TPAHCIOPTHHIM

CPEICTBOM U JIPYTU€ CUCTEMBI )

WHdopmaniioHHbIE TEXHOJIOTUN

4.1

[Tonarre 00 37EKTPOHHBIX TaOmUIax. THIBI JaHHBIX B SYEHKaX 3JIEKTPOHHON
Tabnuiel. PenaktupoBanue u gpopmarupoBanue Tabaul. Berpoennsie pyHKIMM
JUIS TIOMCKAa MaKCHMyMa, MHUHHMYyMa, CYMMBI H CPEIHETO aphu(pMETHUYECKOTO.
CoptupoBKa [IaHHBIX B BBIJICICHHOM jauamnasoHe. [loctpoeHue muarpamm
(rucTorpamma, KpyroBpas JIuarpamma, TOu€4Has Juarpamma). BriGop Ttuma

AuarpamMmmabl

4.2

[TpeoOpazoBanue Gopmyn mpu KomupoBaHUU. OTHOCUTENBHAS, a0COMIOTHAS U

CMClUIaHHad agpecanus

4.3

YcioBHBIE BBIUYMCICHUS B 3JIEKTPOHHBIX Tabnumax. CyMMHpPOBAaHHE U TIOJICYET
3HAYCHUH, OTBEUAIONMX 33JaHHOMY ycloBHIO. OOpaboTka OONBIIMX HAOOPOB

JaHHBbIX. Yucnennoe MOACIIUPOBAHUEC B DJICKTPOHHBIX Ta6J'II/II_[aX

4.4

Pone mHGOPMAIIMOHHBIX TEXHOJOTHUN B Pa3sBUTHU 3KOHOMHUKH MHUPA, CTPaHBI,
peruoHa. OTKpbIThIE 0Opa3zoBaTenbHble pecypchl. [Ipodeccuu, cBs3aHHbIE C
uHpopmaTukoi W  MHGOPMALMOHHBIMM  TEXHOJOTHSAMHU: BeO-Iu3aiiHep,
IPOrPaMMHUCT,  pa3pabOTUYMK  MOOWJIBHBIX  MPHJIOKEHUH, TECTHPOBIIHK,
ApXUTEKTOP MPOrPAMMHOI0 OOECTEeueHHUs, CIENUAIUCT MO aHaIU3y JaHHBIX,

CUCTEMHBIH aIMUHHUCTPATOP




HPOBEPAEMBIE HA OI'D 110 HHO®OPMATUKE TPEBOBAHUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOI OBPA3OBATEJILHOM
IMPOTPAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NMpoBePsieMOro
TpedoBaHuUs

IIpoBepsiemble Tpe0OBaHUs K MPeIMETHBIM pe3yabTaTam
0230B0Or0 YPOBHSI 0CBOCHHsI OCHOBHOIi 00pa3oBaTe/ibHOI
NPOrpamMMbl OCHOBHOI0 0011ero oopazosanus Ha ocHoBe PI'OC

1

3Harhb (IOHUMATh)

1.1

BrnageHune OCHOBHBIMM TOHSATHSMH: HMHGOpMalus, Iepeaaya,
XpaHeHue U 00paboTka HHPOPMALIUH, AITOPUTM, MOJIENb, IH(PPOBOH
NPONYKT M HUX UCHOJb30BAHHE JUISI pEIIeHUs Y4YeOHBIX U

IMMPaKTUYCCKUX 3a1a4

1.2

BJ'Ia,I[CHI/Ie IMOHATUAMMU: BBICKA3bIBAHUEC, JIOTHUYECKasd oOIlcpanusd,

JIOTUYCCKOC BBIPAKCHUC

VYMeTn

2.1

YMeHue onepupoBaTh €IUHULIAMH H3MEPEHHS HH(OPMAILMOHHOIO

00B€Ma M CKOPOCTH Tepead JaHHBIX

2.2

YMeHue 3anmuchiBaTh W CpaBHHBATh 1enblie uncina or 0 mo 1024 B
Pa3TUYHBIX MMO3UITMOHHBIX CHCTEMaxX CUMCIICHUS C OCHOBAHUSAMU 2, 8,

16, BBITIOJIHATD apI/I(i)MeTI/I‘-ICCKI/IC ornepanv HaJl HUMHA

2.3

YMeHue KoaupoBaTh M JCKOJAUPOBATH COOOIIEHUS TO 3aJaHHBIM
npaBujiiaM; TIOHMMAaHUE OCHOBHBIX MPUHIHUIOB KOAUPOBAHUS

WH(}OopMaLMK Pa3IHIHON TPUPOJIBI: TEKCTOBOH, Tpad4ecKoil, ayano

2.4

YMeHHe 3aluchiBaTh JIOTHUYECKHUE BBIpAXKCHUA C HCIIOJIB30BAHUEM
AN3BIOHKIWHW, KOHBIOHKIIMKU W OTpHULAHUA, ONPECACTIATh HCTUHHOCTD
JJOTHYCCKUX BBIan(CHHﬁ, €CJIM HM3BCCTHBI 3HAYCHUS HMCTHUHHOCTH
BXOOsAIUX B HEro nEpeMEHHbIX, CTPOUTDb Ta6J'II/H_U:>I HCTHUHHOCTHU JIA
JOTHYCCKUX BBIp@.)KGHHfI; 3allUCBIBATh JIOTUYCCKHEC BBIPAXKCHUA Ha

M3Y4aeMOM SI3bIKE IIPOrpaMMHUPOBAHUS

2.5

YMeHHE COCTaBIIATh, BBIMOJHATH BPYYHYIO U Ha KOMIIBIOTEpE
HECIIO)KHBIE ~ QITOPUTMBI  JUISL  YNPABJICHHUS  WCHOJIHUTEISIMHU
(Yepemamka, Yepr&KHUK M Apyrue); co3gaBaTh M OTIAKUBAThH
IIporpaMMbl Ha OJIHOM M3 53bIKOB nporpammupoBanus (Python, C++,

[Mackans, Java, C#, IlkonbHblid AdropuT™Muueckuii  S3bIK),




peanu3yIolre HECI0KHBIE AITOPUTMBI 00PAOOTKH YMCIOBBIX IAHH BIX
C UCIIOJIb30BAHHMEM IIMKIIOB M BETBJICHUI; yMEHHE pa30ouBaTh 3aaun
Ha MMOJ33/1a4M, UCIIOJIb30BaTh KOHCTAHThI, TEPEMEHHBIEC U BHIPAKEHUS
PA3IIMIHBIX TUIIOB (‘-II/ICJIOBBIX, JJOI'HYCCKUX, CI/IMBOJIBHBIX);
AHAJIU3UPOBATH Hp@IUIO)KGHHBIﬁ AITOPUTM, OINpEACIAThL, KaKue
pe3ynbTaThl  BO3MOXHBI TpPH  33JJaHHOM MHOXECTBE HCXOJIHBIX

3HaAYEHU U

2.6

YMeHue 3anucarb Ha U3y4aeMOM  SI3bIKE€ IIPOrpaMMUPOBAHUSA
AJITOPUTMBI IIPOBEPKHU JIEIMMOCTH OJHOIO LIEJIOr0 YKCIIa Ha APYroe,
INPOBEPKU HATYpPaJbHOTO 4KCJa Ha MPOCTOTY, BBIJIEIECHUS LUDp U3
HaTypaJIbHOI0 4YHUCa, IOUCK MAaKCHUMyMOB, MHHUMYMOB, CYMMBI

YHCJI0BOM ITOCIEI0BATEILHOCTH

2.7

Brnanenune yMeHHEM OpPHEHTHPOBATHCS B MEPAPXUUECKOU CTPYKTYpe
(aitnoBoii cuctembl, paboTaTh ¢ PaiiIOBOI CHCTEMOI TEPCOHATBHOTO
KOMIIBIOTEpa C UCIOJIb30BaHHEeM rpaduueckoro wuHTepdeiica, a
MMEHHO: CO3/1aBaTh, KOIMPOBATh, IIE€PEMENIATh, NEPECUMEHOBBIBATD,

yAaJISATh U apXUBUPOBATH (PAlIIbl U KAaTAIOTH

2.8

BJ'Ia}IeHI/Ie YMCHUAMU U HABBIKaMH N CITOJIB30BaHU A I/IH(i)OpMaIII/IOHHI)IX
U KOMMYHUKAIIMOHHBIX TEXHOJIOT U AJI1 TIOMUCKA, XpaHCHUA,

O6pa6OTKI/I U epeiavyu U aHajin3a pas3jin4HbIX BUIOB I/IH(I)OpMaI_II/II/I

2.9

YMeHne BIOUpATh CIOCO0 MPEACTaBICHUS JAHHBIX B COOTBETCTBHH C
MOCTABJICHHOW 3ajauel (TaOnuIlbl, CXeMbl, TpaduKH, AUArpamMMBbl) C
HCIOJIb30BAHUEM  COOTBETCTBYIOIIMX  HPOTPAMMHBIX  CPEJICTB

00paboOTKH JaHHBIX

2.10

Ymenue ¢opmanu3oBath U CTPYKTYpUpOBaThb HH(GOpPMAIUIO,
UCIIONIb3YSl DJIGKTPOHHBIE TaOMMIBl s OO0pabOTKH, aHalIu3a W
BU3yaIM3allUM YHCJIOBBIX JaHHBIX, B TOM YHCIE€ C BBIJICICHUEM
Juara3oHa TaONMHMIbl W YHNOpsSAOYMBaHUEM (COPTHUPOBKOM) ero
3JIEMEHTOB; YMEHUE MPUMEHATh B AJIEKTPOHHBIX TabIuIax GopMyIibl
UIS  pacd€ToB C  HCIONIB30BAHMEM  BCTPOCHHBIX  (PYHKIUH,
a0COJIFOTHOM, OTHOCUTENBHOMN, CMEIIAHHOM aJipecalliy; HCIOJIb30BATh
3JICKTPOHHBIC TAOIHIIBI JIsl YUCICHHOT'O MOJACIMPOBAHUS B TIPOCTHIX

3aZladax M3 Pa3HbIX HIPCAMCTHBIX obnacrei




HEPEYEHD 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMbBIX HA OI'D
1HO UH®POPMATHUKE

Kon

IIpoBepsieMblii 3J1IeMEHT COJePKAHUSA

[{udpoBas rpaMOTHOCTH

HHHPar###1.1

@aiinel 1 manku (karamoru). [IpuHOUIBI MOCcTpoeHUs (alIoOBBIX
cucreM. [Tonnoe ums ¢aitna (manku). [1yts k daitny (manke). Pabora ¢
dailaMu W KaTalloTaMH CPEJICTBAMU ONEPAIMOHHOW CHCTEMBI:
co3/laHue, KONUPOBaHUE, TepeMelleHIe, IEPEUMEHOBaHUE U YAAJIEHH €
¢aitnoB u mamnok (xatamoros). Tumbsl QaiinoB. CBoiicTBa (aiinos.
@aiinosrlii Menemkep. [louck ¢aitnoB cpencrBamu onepanmoHHOR

CHCTEMBI

1.2

OObenuHeHne KOMITBIOTEPOB B ceTh. CeTh UHTEpHET. Beb-cTpanuia,
BeO-caiiT. CTpykTypa azmpecoB BeO-pecypcoB. bpaysep. IloumckoBwie
cucrtembl. [louck wuHpOpMAUM 1O KIIOYEBBIM CJIOBAaM U TIO
uzo0paxkenuto. JloctoBepHOCTh HMH(MOpMALMK, IOJYYEHHOH U3

WNnTepnera. |P-agpeca y3noB. CeTeBoe XpaHeHUE TaHHBIX

TeopeTnueckue OCHOBBI UHPOPMATHKU

2.1

JlMcKkpeTHOCTh JTaHHBIX. BO3MOXHOCTh OMHMCAaHMS HENpPEPBIBHBIX
00BEKTOB U MTPOLIECCOB C TTOMOIIBIO TUCKPETHBIX JAHHBIX.

CumBon. AndaBut. MomuocTs andaButa. J[BOWUHBIA angaBuT.
KonuuectBo  BCEBO3MOXKHBIX  CJIOB  (KOJOBBIX  KOMOMHAIUIA)
(buKCUpOBaHHOM JUIMHBI B JOBOMYHOM aidasute. IIpeoOpasoBanue
moboro andaBura K ABOMYHOMY. KONMYECTBO paziIMYHBIX CJIOB
(buKCUpOBaHHOM UTMHBI B ajdaBUTE ONPeeNEHHON MOITHOCTH.
KoaupoBanue cuMBOJIOB OJJHOT0 aji(haBUTa C TOMOILBIO KOJOBBIX CI10B
B Jpyrom andaBuTe, KogoBas TabIuIa, nekoauposanue. Koguposanue
TekcToB. PaBHOMepHBIH kKoa. HepaBHOMepHBI# kKoa. Koguposka ASCII.
BocemuOuTHbIe KOaupoBku. [lonstue o xommpoBkax UNICODE.
JlekomupoBaHue COOOIIEHUI C HCIIOJNB30BAaHUEM PaBHOMEPHOIO U

HepaBHOMEpHOTO Koaa. UHpopMamoHHbIii 00bEM TEKCTa

2.2

NudopmannonHbiii 00bEM JaHHBIX. BUT — MUHHMaNbHAs €IUHUIIA
KOJM4ecTBa WH(OPMAIUH — IBOUYHBIA pa3psa. EAMHUIBI n3MepeHus

WHGOPMAIMOHHOTO 00bEMa NaHHBIX. buT, OaliT, kKMI0OalT, MeradamT,




rurabait. CKopocTh nepegaun JaHHbIX. EqMHUIIBI CKOpOCTH Nepeaadu

JaHHBIX

2.3

KomupoBanmne nsera. L[BeroBeie moxmemu. Monens RGB. I'myGuna
koaupoBanus. [Tanutpa.

PactpoBoe um BekTOpHOE mpericTaBieHue Hu300paxeHuil. [Inkcens.
Onenka uHGOPMALMOHHOTO 00BEMa TpapUUECKUX TaHHBIX UL

PacTpoBOTO N300pAKEHUS

2.4

Konuposanue 3Byka. PaspsaHocts u yacrora 3anucu. KommuecTtBo
KAHAJIOB 3aIIMCH.
OneHKa KOJIMYECTBEHHBIX [TAPaMETPOB, CBSA3aHHBIX C IPEICTaBICHUEM

U XpaHEeHHEM 3BYKOBBIX (paiijioB

2.5

HenosuimonHsle ¥ MO3UIMOHHBIE CUCTEMbI CUUCIEHHUSA. AJ(aBuT.
OcnoBanne. Pa3sépuyras ¢opma 3anmucu uymcna. IlepeBon B
JNECSITUYHYI0 CHCTEMY 4MCEJ, 3alMCaHHBIX B JPYrMX CHCTEMax
CUHCJICHUS.

PumMckas cucremMa CUuCICHUS

2.6

JlBonuHas cuctema cumcienus. [lepeBos nenbix uucen B npeaenax ot
0 mo 1024 B nBOMYHYIO CHUCTEMY cuucieHMs. BocemeprnuHas cucrema
cuncnenus. [lepeBoa ymcen u3 BOCbMEPUUHOMN CUCTEMBI B IBOUYHYIO U
JEeCATUYHYI0 cucteMbl U oOpartHo. lllectHaanarepuunas cucrema
cuncienus. IlepeBon uyMcen M3 IIECTHAALATEPUYHOW CHCTEMBI B
NBOMYHYIO, BOCBMEPUYHYIO M JIECATUYHYIO CHCTEMBI M OOpaTHO.

Apudmernyeckue onepanuy B IBOUYHON CUCTEME CUMCIEHUS

2.7

Jlorudeckue BERICKa3bpIBaHMs. Jlormueckue 3Ha4Y€HMS BBICKA3bIBaHUIA.
DJIeMEHTapHbIE M COCTaBHBIC BhICKa3bIBaHUs. JIornueckue onepanuu:
«1» (KOHBIOHKIHUS, JIOTUYECKOE YMHOXKEHHE), «UIN» (IU3BIOHKIIUA,
JIOTUYECKOE CIIOKEHHE), «Hey» (Jorudeckoe orpuuanue). [Ipuopurer
JOoTHMYecKux omnepanuil. OmnpeneneHnue HUCTUHHOCTH COCTAaBHOTO
BBICKA3BIBAHMS, €CIU H3BECTHHI 3HAUCHHS MCTUHHOCTH BXOMIIIINX B
HErO JJIEMEHTAPHBIX BBICKA3bIBAHWN. Jlormueckne BbIpaKeHUS.
[IpaBmna 3anmucu JIOrMYecKUX BbIpaxeHuil. IlocTtpoenue Tabmun

HCTHUHHOCTH JIOTUYCCKUX BI)Ipa)KeHI/Iﬁ

2.8

Jlormyeckne »SIEMEHTBHI. 3HAKOMCTBO C JIOTHYECKHMMH OCHOBaMU

KOMITbIOTEpa

2.9

HenpepeiBHBIE M AMCKpeTHbIE MoOJenH. MMUTaMOHHBIE MOJEIHU.




Urposeie mozenu. OrneHKa aJ€KBAaTHOCTH MOJEIN MOJEIUPYEMOMY

00BEKTY U LIEJIIM MOJICITUPOBAHMUS

2.10

Tabmuunbpie Moaenu. Tabnuia Kak MmpencTaBieHUe OTHOIICHUsS. ba3bl
naHHbIX. OTOOp B Tabmule CTPOK, YAOBJIETBOPSIOIMX 33aJaHHOMY

YCII0BHIO

2.11

I'pad. Bepumna,  peOpo, IyTb. OpueHTupoBaHHbIE U
HeopueHTUpoBaHHbIe Tpadel. JlnmuHa (Bec) peOpa. BecoBas marpuia
rpada. J{nuHa mytu Mexay BepmmHaMu rpada. [Tonck onTuMaabHOTro
nyTH B rpage. HauanpHas BepiirHa (MCTOYHUK) U KOHEUHas BEpIIMHA
(cToK) B OpHeHTHPOBaHHOM T'pade. Brruncienne KkonmyecTBa myTe B

HanpaBJICHHOM allTUKJIINYCCKOM rpa(be

2.12

Hepeso. Kopens, BepmmHa (y3en), TUCT, pedpo (yra) aepesa. Beicota
nepeBa. IlommepeBo. Ilpumepsl ucnonb3oBaHus JepeBbeB. llepeGop

BapUaHTOB C ITIOMOIIBIO ICPCBA

AJITOpUTMBI ¥ IPOTpaMMHUPOBAHHUE

3.1

CaoiictBa anroputma. CrnocoObl 3amucu anroputMma (CIOBECHBIH, B
BH/JIE OJIOK-CXEMBI, TTpOorpamMmma).

CocraByieHHE aJITOPUTMOB U IIPOT'PAMM C UCIIOJIb30BAaHUEM BETBIICHUH,
IUKJIOB M  BCIOMOTIAaTelIbHbIX QITOPUTMOB JUI  YNPABJICHUS
ucnonauteneM (Pobor, Uepenamka, UYepTé&xHUK U Jpyrue).

BrinosiHeHUE anropuTMOB BPYYHYIO X HA KOMIIBIOTEpE

3.2

S3pik  mporpammupoBanust (Python, C++, Ilackanp, Java, C#,
[konpHBIN ATTrOpUTMUYECKUH S3bIK).

Cucrema  nOporpaMMHpOBAHUS:  PEAAKTOP  TEKCTa  MPOrpaMm,
TPaHCIISITOP, OTJIAUUK.

[lepemennasi: Tumn, wums, 3HaueHue. Llenbie, BelleCTBEHHBIE U
CHMBOJIbHBIC TIEPEMEHHBIE.

Omneparop mpucBauBaHus. ApudMeTnuecKkrue BBIPAKECHUS U TOPSIOK
ux BbluMcieHus. Onepauuu ¢ LEJbIMH YUCIAMU: I€JI0YUCIECHHOE
JielieHue, OocTaTok oT paeneHus. Bersienusa. CocTraBHBIE YCIOBHUS
(3amuch  JIOTMYECKMX  BBIPAKCHHMH  HAa  W3Yy4aeMOM  SI3BIKE
nporpammupoBanus). Haxoxaenne MuHuUMyMa

U MakcuMyMa U3 JIBYX, TPEX U 4YETBIPEX uncell. Pemenue KBaapaTHOro
YpaBHEHUS, MMEIONIETO BEHICCTBEHHBbIC KOpHU. [[Uka ¢ ycioBuem.

AnroputM EBKnHaa 1uist HAX0XKACHUS HauOOJIBIIETO OOIIEro ST TN




JIBYX HaTypaJIbHBIX uncel. Pa3Ouenue 3anucu HaTypajIbHOTO YKCIIa B
MO3ULIMOHHON CHCTEME C OCHOBAaHHWEM, MEHBIIUM WJIK paBHbIM 10, Ha
oTaenbHble QP [[uka ¢ mepeMeHHOW. ANTOPUTMBI MPOBEPKH
ACIIMMOCTHU OAHOTO L CJIOro Yrcjia Ha APYToC, MPOBCPKHU HATYPAJIILHOTO

YHCIIa Ha IPOCTOTY

3.3

OOpaboTka CHMBOJNBHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBEIE)
nepemennbie. [locumBonbHas o0paboTka cTpok. Iloacuér uacToTsl
MOSIBJICHUSI CUMBOJIA B cTpoke. BeTpoenHsie hyHKIMM [1st 00paboTKH

CTPOK

3.4

OmnpeneneHue BO3MOXHBIX pE3yJIbTaTOB pabOTHl aaropuT™Ma MpHU
JAHHOM MHOYKECTBE BXOJHBIX JIAHHBIX, OMPENEIECHUE BO3MOKHBIX

BXOJHBIX JAHHBIX, IPUBOJANINX K JTAHHOMY PE3YyJIbTaTy

3.5

Tabnuunble  BenwuuHBl  (MaccuBbl). OJHOMEpPHBIE  MAaCCHBBI.
CocraBieHHe H OTJIAgKa MPOTpPaMM, PEATU3YIONIMX THUIIOBHIC
aIrOpUTMbI 00pPabOTKM OJHOMEPHBIX YUCIOBBIX MAacCCHBOB, Ha OJHOM
U3 s3BIKOB mporpammupoBanus (Python, C++, Ilackans, Java, C#,
[konpHBIM ANTOpUTMUYECKUN SI3bIK): 3allOJIHEHME YHCIIOBOIO
MacCHBa CIIy9allHBIMH YHCIIaMH, B COOTBETCTBUHU C (POpMyIIOH WU
nyTéM BBOJA YHCE, HAXOXKJIEHHE CyYMMBbl JJIEMEHTOB MacCHBa,
TUHEHHBIN MOUCK 33JJAHHOTO 3HAYEHU S B MACCUBE, MOJCUET IIEMEHTOB
MacCHBa, YJOBJICTBOPSIONIMX 33JaHHOMY YCJIOBHIO, HaXOXICHHUE
MUHHUMAJIBHOTO (MakKCHUMalbHOTO) 3JeMeHTa MaccuBa. CopTHpOBKa
maccuBa. (OOpaboTka MOTOKA MJAHHBIX: BBIYUCICHHE KOJIMYECTBA,
CYMMHI, CpeIHero apuPMETHUIECKOTO, MUHUMAIBHOTO |
MaKCHMAaJbHOTO  3HAYEHHS  DJIEMEHTOB  I1OCJIEOBATEIbHOCTH,

YAOBJICTBOPAIOIIUX 3aJaHHOMY YCIIOBHUTIO

3.6

VYnupasnenune. Cur"an. OOparHas cBsi3b. [lomydeHwe CHUTHAIOB OT
U(PPOBBIX AaTYNKOB (HApUMEp, KaCaHUSsl, pACCTOSHUS, CBETA, 3BYKa).
[Tpumepsl HCIIONB30BAaHUST TMPHHIUMINIA OOpPAaTHOM CBS3M B CHCTEMax
YHOpaBJICHUA TCXHUYCCKUMU yCTpOﬁCTBaMH C IIOMOIIIBO JAaTYHMKOB, B

TOM 4YHCJIC B pO6OTOTeXHI/IKC

NHpopmaninoHHbIE TEXHOJIOT I

4.1

TekcToBble JOKYMEHTHl M HMX CTPYKTYpPHBIE 3JEMEHTHI (CTpaHuULA,
a03ar1, CTpoka, CJI0BO, CHMBON).

TekcToBbIl nponeccop — MHCTPYMCHT CO3JaHUsA, PCAAKTUPOBAHUA U




dopmatupoBanus TekcToB. [IpaBuna Habopa Tekcra. PegaktupoBanue
tekcta. CBoiictBa cumBoiioB. [Ipudt. Tunel mpudtoB (pyodiensie, ¢
3aceuykamu, MOHOIMpUHHBIE). [lomyKupHOE 1 KypcUBHOE HauepTaHHE.
CpoiictBa a03aleB: TrpaHUIBl, a03alHBIA OTCTYyN, HWHTEpPBAJ,
BbIpaBHUBaHue. [lapamerprl crpanunbsl. CtuneBoe GopmarupoBaHme.
CrtpyktypupoBaHue HHGOpPMAIIMK C TOMOMIBIO CIUCKOB W TaOIHII.
MuoroypoBHeBble cnuckd. JloOaBieHue TabMUIl B TEKCTOBBIE
JNOKYMEHTBI. BcTaBka H300pakeHWH B TEKCTOBBIE JOKYMEHTHI.
OOTexkanue u300paKEHUM TEKCTOM. BKirodyeHWe B TEKCTOBBIM
JOKYMEHT auarpamM, Gopmys, HyMepaluu CTPaHHIl, KOJOHTUTYJIOB,

CCBUIOK U APYTHUX JIEMEHTOB

4.2

PactpoBsie pucynku. Mcnonbp3oBanne rpa@uyecKux IPUMUTHBOB.

Omnepanuu pegakTUPOBaHUS T'paduUUecKuX OOBEKTOB, B TOM YHCIE
uudpoBeiXx dororpaduii: M3MEHEHHUE pasMepa, 00pe3Ka, MOBOPOT,
oTpakeHue, paboTa ¢ obnacTsamMu (BbIICICHUE, KOMUPOBAHUE, 3aJMBKA
[[BETOM), KOppPEKIHs IBETa, SAPKOCTH U KOHTPACTHOCTH. BekTopHas
rpaduka. Co3aHue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMU CPEJICTBAMU
TEKCTOBOT'O TMpOIlecCOpa WM JAPYTUX MporpaMM (TMPUIIOKEHUH).

JloGaBiieHrEe BEKTOPHBIX PUCYHKOB B TJOKYMEHTBI

4.3

[ToaroroBka MynbTUMEeIUHBIX TIpe3eHTanuii. Cnaiia. JlobaBienune Ha
clmaiii Tekcta M u300pakeHwil. PaboTra ¢ HECKONBKMMH ClaiiiaMu.
JobGaBnenue Ha cnaiJ ayJdOBU3YIbHBIX JaHHBIX. AHUMAIUSL.

I'mnepcceslnku

4.4

Tumel TaHHBIX B sSYEHKaX JIEKTPOHHOW Tabmuibl. PenaktupoBanue u
dbopmartupoBanue Tabnui. BcrpoeHHble GYHKIUHU IS TIOMCKA
MaKCUMyMa, MHHUMyMa, CYMMBl U CpPEIHEro apu(METHYECKOro.
CoptupoBKa JaHHBIX B BbIJCIEHHOM Jauara3one. lloctpoenue
auarpamMMm  (THCTOrpamMma,  KpyroBas — auarpamma,  TOYeYHas
nuarpamma). Beioop tumna guarpammel. [IpeoOpazoBanue Gpopmyn npu

KOITUPOBAaHHH. OTHOCI/ITCJIBHaSI, a0COIIOTHAS U CMEIIaHHAas aapecanusa

4.5

VYcnoBHBIE BBIYUCIIEHUS B 3IEKTPOHHBIX Tabnuuax. CyMMHpOBaHUE U
noJACcU€T 3HAYEHUH, OTBEYAIOUIMX 33JaHHOMY YycioBuio. OOpaboTka
OonplMXx HAOOpOB  JaHHBIX. YHCIEHHOE MOJEIMPOBAHHUE B

AJICKTPOHHBIX TabIUIIaX




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O HPOLECCA
OBA3ATEJIBHBIE YYHEGBHBIE MATEPHUAJIBI JIVIS YHEHUKA

METOANYECKHUE MATEPUAJIBI JIUVIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






