§ AHHOTALIMS
K PABOYEI [TPOTPAMME 10 VUEEHOMY TIPEMETY «MATEMATKA»
7-9 KJIACC

Pabouass mporpamma mno yueOHOMy mnpenmery «MHpopmaTtuka» (mpeaMeTHas 00JacTb
«MatemaTka u uUHpOpMaTHKa») (Jajee COOTBETCTBEHHO — IporpamMma 1o HWH(GOpMaTUKe,
uHpopMaTHKa) Ha ypOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs COCTaBieHa Ha ocHoBe TpeOoBaHmil K
pesynbTatam ocBoerus OOIT OO0, denepanbHOTO TOCYIapCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa

(mamee — @I'OC 0OO0O0), DenepanbHOl 00pa30BaTENBbHON MPOrpPaMMBI OCHOBHOTO OOIIEro
oOpazoBanus (manee — ®OIl O00), OenepanbHOl paboyeil mporpaMMbl O y4eOHOMY NpEAMETY
«MUudpopmaruka» (manee — @OPII «Mudopmaruka»). Ilpum coctaBneHMH pabouyux MpOrpaMm

WCIIONTB30BAJIUCh MaTepuansl caiita EnuHoe copepkanue obOmero oOpaszoBanms https://edsoo.ru/,
Konctpykrop pabounx nporpamm https://edsoo.ru/constructor/.

JIJis peanu3anuy IporpaMMBbl UCTIONB3YIOTCS YICOHUKH, JOMYIMICHHBIC K WCIOIB30BAHUIO TIPU
peanu3ai UMEIONUX TOCYJapCTBEHHYIO aKKpPEIUTAIMI0 00pa30BaTENbHBIX MPOrpaMM HAaudaIbHOTO
00111ero, OCHOBHOTO OOIIEro, CpeaHEeTro 00Imero o0pa3oBaHUus OPTaHHU3AIUSIMHE, OCYIIECTBISIOIIIMHI
00pa3oBaTeNbHYI0  JIeITeNBHOCTh, TPUKa30oM  MuHnpocBemeHuss ot 26.06.2025 Ne 495,

DNeKTPOHHBIC 00pa30BaTEIIbHBIC PECYPChI, JOMYIICHHBIC K HCIIOJIB30BAHHUIO TP PeaTU3aluu
00pa30oBaTEeIbHBIMKI OPTAHU3AIMSIMI UMEIOIINX TOCYIapCTBEHHYIO aKKPEAUTAIUIO 00pa30BaTelIbHBIX
MporpaMM HadvajJbHOro OOIIEero, OCHOBHOTO OOIIEro, CpeIHero oO0IIero oOpa3oBaHHS IMPHUKA30M
Munnpocsemenus ot 23.07.2025 Ne 551.

KpaTkasi xapakTepucTUKa [Tporpamma no nHpopmaTuke Ja€T MpeACTaBICHHUE O LEIX,
MPOrpaMMbl obmieit  crpaterun  OOydYeHUWSs, BOCIHUTAHUS W  PA3BUTHS,
oOyyaromuxcs cpeacTBaMM WHGPOpPMATUKH Ha 0a30BOM YpOBHE,
yCTaHaBJIMBaeT  00s3aTelbHOE  NPEIMETHOE  COJAEp)KaHHe,
IpeyCMaTPUBACT €T0 CTPYKTYPHUPOBAHHE IO Pa3/ieiaM U TeMaM.

[Tporpamma o uH(GOpMaTHKE OTNpeseNnseT KOJINIeCTBEHHbIE
U KaueCTBEHHbIC XapaKTEePUCTHKM Y4eOHOro marepuaia s
KaXJIOTO TOAa WM3YYEHHUs, B TOM YHCIE /IS COJEPKATEITHHOTO
HAIOJIHEHUS  Pa3HOTO  BUAA  KOHTPONS  (TPOMEXYTOYHOM
aTTecTalMyu o0y4yaroIIuXcs, BCEPOCCUMCKUX MPOBEPOUHBIX padoT,
roCyJIapCTBEHHON UTOTOBOM aTTECTAIINH).

[lporpamMa 1o WHPOPMATUKE SIBISETCS OCHOBOM st
COCTaBJICHUSI ABTOPCKUX YUEOHBIX MPOTpPaMM, TEMATUYECKOTO
IUITAHUPOBAHUS Kypca YUUTEIIEM.

Lesin u 3a1a4u U3yYeHUs [lenssmMu n3ydeHus HHGOPMATUKU HA YPOBHE OCHOBHOI'O OOILEro
yueOHOro nmpeamera 00pa3oBaHusl SBISIOTCS:

(GopMHpOBaHHE OCHOB MHPOBO33pPEHMS, COOTBETCTBYIOLIETO
COBPEMEHHOMY  ypPOBHIO  pa3BUTHS HAayKd HMH(POPMATHKH,
JOCTH)KEHUSIM Hay4YHO-TEXHUYECKOI'o Iporpecca 1 001ecTBEHHON
NPaKTUKH, 332 CUET pa3BUTHS NpeCTaBICHUH 00 HH(MOpMAIH KaK
0 Ba)KHEHIIEM CTPATErMYECKOM pecypce pas3BUTUS JIMYHOCTH,
rocyaapcTBa, OOLIeCTBa, MOHUMAaHHUA POJH WH(POPMAIIMOHHBIX
IpPOLECCOB, MH(DPOPMALMOHHBIX PECYPCOB M HH()OPMAIMOHHBIX
TEXHOJIOTHI B YCIOBUSAX MU(PPOBOM TpaHCHOPMAITUN MHOTHX Cep
KHU3HU COBPEMEHHOI'0 O0ILECTBA;

oOecrieueHue YCIIOBUH, CIOCOOCTBYIOLIMX Pa3BUTHIO
QITOPUTMUYECKOTO MBIIIICHUS KaK HEOOXOJUMOro YCJIOBHUS
npodeccCHoHaTEHON JeSITeTbHOCTH B COBPEMEHHOM
UHQOPMALIMOHHOM OOIIECTBE, NPEANOJArarlero crnocoOHOCTh
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oOyyJaromerocst pa3ouMBaTh CJIOXKHBIE 3a7a4d Ha Ooyiee MPOCTHIS
Mo/13a/1a4, CPABHUBATHh HOBBIE 33/1au C 3aJa4yaMu, PEIIEHHBIMH
paHee, ONpeNeNATh IIaru A JOCTHKEHUS pe3ylibTaTa M Tak
nasee;

dbopMHUpOBaHHE U pPa3BUTHE KOMIICTCHIIUN, OOYyJYaIOIMUXCS B
00J1acTH HMCHOJIB30BAaHUS HH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTH, B TOM YHCJIe 3HAHUH, YMEHHN M HaBBIKOB PabOTHI C
uHpopmanuei, MIPOrpaMMHUPOBAHUSI, KOMM YHHUKAITHH B
COBPEMEHHBIX HH(POBBIX CpeAax B YCIOBUSIX OOECHEYeHUS
UH(POPMALMOHHOM 6€30MacHOCTH JTMYHOCTH 00Y4JaIOLIerocs;
BOCIIMTAHHE OTBETCTBEHHOTO M W30MPATEIBHOIO OTHOIIEHUS K
UHPOpPMALIUK C YY4ETOM MPABOBBIX M OTHUYECKUX AaCIEKTOB €&
pacnpoCcTpaHeHus, CTPEMIIEHHS K MPOJOIKEHHIO 00pa30BaHUs B
o0nactu MHGOPMAIMOHHBIX TEXHOJIOTMA M  CO3HMIATEeNbHON
NEATENbHOCTH C TMPUMEHEHHEM CpeIACTB HH(GOPMALMOHHBIX
TEXHOJIOTHUH.

HNudopmaTuka B OCHOBHOM 00111eM 00pa30BaHUU OTPAXKAET:
CYIIHOCTh MH(POPMATUKN KaK HAYYHOW TUCIMILIMHBI, U3ydaromei
3aKOHOMEPHOCTH MPOTEKAaHUS W BO3MOKHOCTH aBTOMATHU3AIMH
MH(POPMALMOHHBIX MPOLIECCOB B PA3JIIMYHBIX CHCTEMAX;

OCHOBHBIE 00JacTU NpUMEHEHUS WH(POPMATUKU, TMPEXKIE BCETO
WHPOPMALIMOHHBIE TEXHOJOTHH, YIpPaBICHHE U COIHAIBHYIO
ciepy;

MEXKTUCIIMTUTHHAPHBIHA XapakTep UHPOPMATUKA "
WHGOPMALIMOHHOH JESITENEHOCTH.

N3yuenne nHGOPMATHKH OKAa3bIBAeT CYIICCTBEHHOE BIUSHHE Ha
dbopMupOBaHHE MHUPOBO33PEHUSI O0YUAIOIIETOCS, €T0 KU3HECHHYIO
MO3WIIMIO, 3aKJIAJbIBAET OCHOBBI TIOHUMAHUS  IPUHIUIIOB
(GYHKIIMOHUPOBaHUA M HUCIHOJB30BaHUS  HH(OPMAIIMOHHBIX
TEXHOJIOTHH KaKk HEOOXOJAMMOT0 WHCTPYMEHTAa TPaKTHUECKU
m000i  AEeSITeNbHOCTM W OJHOTO W3 Haubolee 3HAYMMBIX
TEXHOJIOTUYECKHUX JIOCTIKCHHH COBPEMEHHOH IMBHIIM3AIIHH.
MHorue mpeaMeTHble 3HaHUS M CHOCOOBI  JESTEIBbHOCTH,
OCBOCHHBIC OOYYAOIIMMUCS TPU H3YYEeHUH HWH(POPMATHKH,
HaXOJAT MPUMEHEHHUE KaK B paMKax 00pa3oBaTeNbHOIO Mpolecca
NP W3YYEHUH JPYTUX TPEAMETHBIX O0JIacTei, TaKk W B WHBIX
JKU3HEHHBIX  CHUTYallUsX, CTAaHOBATCA  3HAYUMBIMH  JUIA
(dbopMHpOBaHUST KaYeCTB JIMYHOCTH, TO €CTh OPHEHTUPOBAHBI Ha
(dopMHpOBaHHE MeETAaNpeIMETHBIX M JIMYHOCTHBIX pPE3yIbTaTOB
00yJeHwusI.

OcHoBHble 3amaun  yueOHoro mnpeamera «MHpopmatukay —
chopmupoBaTh y 00ydarommxcs:

MOHMMAaHHUE TMPUHIMIIOB YCTPOWCTBA M  (YHKIIMOHUPOBAHUS
00BEKTOB ITU(POBOTO OKPYKECHHsI, IPEACTABICHUs] 00 UCTOPUU U
TEHJCHIMAX pPa3BUTUS HMHDOpPMAaTHUKU mepuoAa UupoBOH
TpaHchopMaIuu COBPEMEHHOTO OOIIIECTBA;

3HaHWS, YMEHUS W HaBBIKM T'PAMOTHOW TIOCTAHOBKH 3ajad,
BO3HUKAIOIIMX B MPAKTUYECKON JIEATEIBbHOCTH, AJI UX PEIIEHUs ¢
MOMOIIbI0 WH(POPMAIIMOHHBIX TEXHOJOTUW, YMEHUS WU HAaBBIKH
(dbopManM30BaHHOIO OMMCAHUS MTOCTABJICHHBIX 3a]1a4;

0a3oBbIe 3HAHUS 00 MH(POPMAIMOHHOM MOJICTUPOBAHUH, B TOM
YHClie 0 MATEMaTHYECKOM MOJIEJTMPOBAHUM;




3HAQHWE OCHOBHBIX QJITOPUTMUYECKUX CTPYKTYp U YMEHHE
OPUMEHATh 3T 3HAHMA JAJS MOCTPOSHUS AJITOPUTMOB PEIICHUS
3a7a4 [0 UX MaTEMAaTHYECKIUM MOAECIISIM;

YMEHUS W HaBBIKMU COCTaBJICHMUS IPOCTBHIX MpOrpamMM IO
MOCTPOCHHOMY  QITOPUTMY  Ha  OJHOM W3 S3BIKOB
POTrPaMMHPOBAHUS BBICOKOT'O YPOBHS;

YMEHHS W HaBBIKH 3()()EKTUBHOTO HCIONB30BAHUS OCHOBHBIX
TUNOB  MPHUKJIAIAHBIX  [porpamMMm  (IpUJIOXKEHHH)  OOIIero
Ha3HA4YeHUS W MH(OOPMAIMOHHBIX CHCTEM /IS PEUICHUS C HX
MIOMOIIBIO TPAKTHYECKUX 3ajay, BiaJeHHe Oa30BBHIMH HOpPMaMHU
WH()OPMAITMOHHOW 3THKH W TIpaBa, OCHOBAaMHU HH(POPMAITMOHHON
0e30I1acHOCTH;

yMEHHE TPaMOTHO HHTEPIIPETHPOBATh PE3YNbTAThl PELICHUS
NPaKTUYECKHX 337a4 C TIOMOIIbI0 HH(POPMALIMOHHBIX TEXHOJIOTHIA,
NPUMEHATh  TIOJIy4CHHBIE  PE3YyNbTaTbl B HPAKTHYECKOMH
eI TENBHOCTH.

Llenn m 3agaum W3ydeHHs WHPOPMATHKH HA yYpPOBHE OCHOBHOTO
oOmero o0pa3oBaHMsl  OIpPENEISAIOT CTPYKTYPY OCHOBHOI'O
coZiep)KaHHUs Y4eOHOTO MpeiMeTa B BHIE CIEIYIONIMX YeTBHIPEX
TEMaTUYECKUX Pa3/IeNIOB:

dpoBas rpaMOTHOCTB;

TEOPETUYECKHE OCHOBBI MHPOPMATHKH;

QITOPUTMBI U TIPOTPaMMHPOBAHHE;

— MH(POPMAIIMOHHBIE TEXHOJIOTHH.

MecTo B yueOHOM I1aHe

PabGouas mnporpamma yuebGHoro mpenmera «MHbopmaTukay
(6a3o0BbIit ypoBeHb) B 7-9-X kiaccax paccuntaHa Ha 102 yqeOHBIX
yaca (1 yueOHBI yac B HEIENI0O B KaXJOM Kiacce). YdeOHbIi
IUIaH Ha u3y4yeHue MHpopMmatuku B 7-9 kimacce oTBoguT mo 34
yueOHBIX yaca mpu 34 yuyeOHBIX HEIENsIX 3a cueT 00s3aTesbHOMN
4acTH Y4eOHOro IJIaHa OCHOBHOTO 0011ero o0pa3oBaHusl.

IIpoBepsiemble TpeOOBaHUS K
pe3yJIbTaraM 0CBOCHHSA
OCHOBHO¥ 00pa3oBaTeJbHOI
NPOrpamMMmblI

7 KJIACC

Kox mpoBepsiemoro pesyibrara [IpoBepsiemble  TIpeMETHBIE
pe3ynbTaThl OCBOCHUSI OCHOBHOM 00pa30BaTEeNIbHONM MPOrpaMMbI
OCHOBHOTO 00IIIer0 00pa30BaHuUs

1 ITo teme «Iludposas rpaMOTHOCTHY

1.1  TlosicHATH Ha MpUMEpPax CMBICI MOHITHI «WHMOPMAITUI»,
«MH(GOPMALIMOHHBIM  Tpolecc», «o0paboTka  HHGPOPMALIUNY,
«XpaHeHue nHbopMauny, «repenada HHHOpMaLun)

1.2  TlpuBoguTh IpUMEPHI COBPEMEHHBIX YCTPONCTB XpaHEHUS
U Tmepenaud HMHQOpPMAIMM, CpPaBHUBAThb HX KOJIWYECTBEHHBIC
XapaKTePUCTUKH

1.3  Tlomyuars u HCITIOJIb30BAaTh uHpopmaruio 0
XapaKTePUCTHUKAX TEPCOHAIBHOTO KOMITBIOTEpAa M €r0 OCHOBHBIX
slieMeHTax (IMpoleccop, omnepaTHBHAsl MaMsTh, JOJITOBPEMEHHAs
MaMsTh, YCTPOHCTBA BBOJA-BBIBO/IA)

1.4  CoOTHOCUTH XapaKTEpPUCTUKH KOMIIBIOTEpA C 3aJadaMu,
peIIaeMbIMU C €r0 MOMOIIBIO

1.5 OpueHTHPOBATLCS B HEPAPXUUECKON CTPYKType (aitnoBoi
CHUCTEMBI (3aluChIBaTh IMONHOE MM (paima (kartasora), mMyTb K
daiiny (karajmory) MO UMEIOUIEMYCS OMHCAHHUIO (ailIoBOMA
CTPYKTYPBI HEKOTOPOTO WH(OPMAITMOHHOTO HOCHUTEIISI )

16 PabGorarb ¢ ¢alIoBOM CHCTEMOW IEPCOHAIBHOTO




KOMIIBIOTEpPA C HCIIOJIb30BaHUEM Tpaduueckoro wuHTepdeiica:
c03/1aBaTh (KOMUPOBaTh, MEPEMENIATh, IEPCHUMEHOBBIBATh, YIAAThH
U apXuBUpOBaThb  Qailnbl M KaraJoru,  HUCIOJIb30BaTh
AHTUBUPYCHYIO IPOTPAMMY)

1.7  Uckare undpopmamuio B HuTepHere (B TOM uucie, 1o
KJIFOUEBBIM CJIOBaM, M0 U300paXEHUIO), KPUTUYECKH OTHOCUTHCS K
HalJIeHHON MH(pOpMaIMU, 0CO3HABATh OMACHOCTH I JINYHOCTU U
o0ImiecTBa paclpoCTpaHEHUs] BPEJOHOCHON MH(OpPMAaLUU, B TOM
YHCJIe SKCTPEMHUCTCKOTO U TEPPOPUCTHUECKOTO XapaKrepa

1.8  TloHmMmare CTPYKTYpy aJpecoB BeO-pecypcoB

19 Hcnonp3oBaTh  COBPEMEHHBIE  CEPBHCHl  WHTEPHET-
KOMMYHUKAIUH

1.10 CoOmromate TpeOoBaHUS  O€30MACHOM  AKCIUTyaTallUuH
TEXHUYECKHUX CPEACTB MH(MOPMAIMOHHBIX U KOMMYHUKAI[MOHHBIX
TEXHOJIOTUM, COONMIOAaTh CETEBOM OTHUKET, 0a30BbIe HOPMBI
MH(POPMALIMOHHONW 3TUKU M TpaBa MpH padoTe ¢ MPUIOKEHUAMU
Ha JIIOOBIX ycTpoiicTBax u B MHTepHeTe, BhIOMpaTh Oe30IacHbIe
CTpaTEeTUH MOBEJICHHUS B CETH

111 TIIpumeHsATH METOABI MPO(PMIAKTUKA HETATUBHOTO BIUSHUS
CpeACcTB WHGOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH
Ha 37I0POBbE MMOJIb30BaTENs

2 ITo Teme «TeopeTnueckre 0OCHOBBI UHPOPMATHKI

2.1  KonmupoBaTh U JAEKOIUPOBaTh COOOIICHHS MO 3aJaHHBIM
npaBUiIaM, JIEMOHCTPHPOBATh MOHUMAHHE OCHOBHBIX MPUHIMIIOB
KOAUPOBaHUS HMHPOpPMAMHM PA3THUYHON MPHUPOILI (TEKCTOBOM,
rpaduyuecKoii, aymuo-)

2.2 CpaBHuBaTh  JUIMHBI ~ COOOIIEHWH, 3alHMCAaHHBIX B
pa3nuuHbIX andaBUTax, ONEPUPOBATh EIWHHUIIAMH H3MEPEHHS
UH(GOPMAIITMOHHOTO 00bEMa U CKOPOCTHU Nepeaadn TaHHBIX

2.3 OneHuBarTb ®  CpaBHHBAaTh  pa3Mephl  TEKCTOBBIX,
rpaduueckux, 3ByKOBBIX (ailioB 1 Buaeo(haiaon

3 o Teme «HDOpMAIIOHHBIE TEXHOIOTHI

3.1  IlpeacraBnsaTh pe3yabTaThl CBOCH AESITETLHOCTH B BHIE
CTPYKTYPHUPOBAaHHBIX WJUTFOCTPUPOBAHHBIX JIOKyMEHTOB,
MYJIBTUMEIUNHBIX NPE3CHTAlUN

8 KJITACC

Kon npoepsieMoro pesynbrara [IpoBepsiemble MpeIMETHBIE

pe3yNBTaThl OCBOEHUSI OCHOBHOW 00pa30BaTeNbHOM MPOTPAMMBI
OCHOBHOTO O0IIIEr0 00pa30BaHUs

1 ITo Teme «TeopeTnyeckue OCHOBBI HHPOPMATUKI

1.1  TlosicHATH Ha MpUMEpax Pa3IUYUs MEXIY MO3UIUOHHBIMU
Y HETMO3UIIMOHHBIMU CUCTEMAMU CUUCIICHUS

1.2 3anuceiBaTh W cpaBHUBATH Iienble ynciaa oT 0 mo 1024 B
Pa3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaxX CUYUCICHHS (C OCHOBaHUSIMHU
2, 8, 16), BBITTONHATE apuPMETHISCKHUE ONepalliy HaJl HUMU

1.3 PackpeiBath CMBICJI MOHATUI «BBICKa3bIBAaHUE),
«JIOTUYECKasi OTepaIus», «JIOTHYECKOe BHIPAKEHHUE)

1.4  3anuceiBaTh JOTMYECKUE BBIPAXKEHUS C HCIOJIB30BAaHUEM
OU3BIOHKIIMM,  KOHBIOHKIIMM W OTPHUIIAHUA,  ONPEICITh
HMCTUHHOCTDH JIOTMUECKUX BBIPAKEHUN, €CJIM WU3BECTHBI 3HAYCHUS
WUCTUHHOCTU BXOJSIIMX B HETO MEPEMEHHBIX, CTPOUTH TAOIMUIIBI
WCTUHHOCTH JJISI JIOTHUECKUX BBIPAXKCHUIN




2 [To Teme «AJITOPUTMBI U IPOTrPAMMHUPOBAHUE

2.1  PackpbiBarh CMBICTT HIOHSTHH «UCIIOJTHUTEIIbY,
«@ITOPUTM»,  «IIporpamMmay, I[OHUMAas  pa3HUIy  MEXAY
ynoTpebIeHneM HTUX TEPMUHOB B OOBIJEHHOHM peud U B
uHbOpMaTHKe

2.2  OnwucelBaTh aNrOpPUTM peIIEeHUs 3aJauydl  pa3InYHBIMU
croco0amu, B TOM YHCJI€ B BUJE OJI0K-CXEMBbI

2.3  CocraBnsiTh, BBIIONHATH BPYYHYI0O M Ha KOMIIBIOTEpE
HECJIOXKHbBIE aJTOPUTMBI C UCIIOJIb30BAHUEM BETBJICHHM U IMKIIOB
JUIS yIIPaBJICHUS UCTIONIHUTEISIMU

2.4  Vcnonb3oBaTh KOHCTAHTHI M TE€PEMEHHBIE PA3TMYHBIX
TUMOB  (YUCIOBBIX, JIOTHYECKHX, CHUMBOJBHBIX), a TaKKe
colepKallie  MX  BBIPAXEHMs,  HCIOJIb30BaTh  OMEpaTop
NPUCBAaNBAHHUS

2.5  Hcnonp3oBarh Tpu pa3pabOTKe NPOrpaMM JIOTHYECKHE
3HAYEHUSs], ONIEpaIU U BBIPAKECHUS C HUMHU

2.6  AHanmu3upoBaTh MPEIJIOKEHHBIE aJTOPUTMBI, B TOM YHCIIE
OTpeNeNiATh, KaKhue pe3yJbTaThl BO3MOXHBI TPH  33JlaHHOM
MHO>KECTBE UCXOAHBIX 3HAYCHHI

2.7  Co3maBaTh M OTJQXKUBATh MIPOrpaMMBbl Ha OJHOM H3 SI3BIKOB
nporpammupoBanusi  (Python, C++, [Ilackame, Java, CH#,
[xonpHBIH ANrOopUTMHUYECKUN SI3BIK), peau3ylolne HeCI0KHbIE
aJrOpUTMBl 00paOOTKM YHUCIOBBIX IaHHBIX C MCIOJIb30BaHUEM
IIUKJIOB W BETBICHHH, B TOM YHCJE peau3yloIlue MpPOBEPKY
JNETUMOCTH OIHOTO IEJOro 4YHclia Ha JIpyroe, IMPOBEPKY
HAaTypaJbHOTO 4YHClIa Ha TMPOCTOTY, BBIACIEHUS mudp U3
HATypallbHOTO YHCIIa

9 KJIACCA

Kox mpoBepsiemoro pesyibrara [IpoBepsiemMble  TIpEeMETHBIC
pe3ynbTaThl OCBOCHUS OCHOBHOM 00pa3zoBaTeNbHOW IMPOrpaMMbl
OCHOBHOTO 00IIIEr0 00pa30BaHUs

1 ITo Teme «llupoBasi rpaMOTHOCTHY

1.1  Hcnonp3oBaTb COBPEMEHHBIE HHTEPHET-CEPBUCHI (B TOM
quciae KOMMYHHKAlIMOHHBIE CEPBHCBHI, OOJayHbIC XpaHMIUILA
JaHHBIX, OHJIAHH-IPOrpaMMbl  (TEKCTOBBIE U  Tpaduueckue
pEeNaKkTophl, Cpeabl pa3paboTKH) B Y4eOHON M TIOBCETHEBHOM
JeSTeIbHOCTU

1.2  IlpuBoauth IpUMEPHI UCTIOJIb30BaHHSA
reOMH(QOPMAILMOHHBIX CEPBUCOB, CEPBUCOB T'OCYAAPCTBEHHBIX
ycayr, oOpa3oBaTeibHbIX cepBUCOB MHTepHeTa B y4eOHOW U
HIOBCETHEBHOH JIEATENILHOCTH

1.3  Hcnonws3oBaTh  pa3iWyHbIE  CpPEICTBA  3alUTHl  OT
BPEJOHOCHOTO  MPOrpaMMHOro  oOecreueHus,  3alMIarh
NEepCOHANBHYI0  MH(MOpMAIMIO OT  HECAHKIMOHMPOBAHHOTO
JIOCTyla ¥ €ro MOCHEeACTBUM (pa3mialleHus, MOAMEHbI, YTpaThl
JAHHBIX) C yYETOM OCHOBHBIX TEXHOJOTHMUECKHUX U COIHAIBHO-
IICUXOJIOTUYECKUX AaCIEKTOB HCHoib30BaHUS cetu MHTepHer
(cereBass aHOHMMHOCTb, IHM(POBOI  cjleln, AyTeHTUYHOCTh
CYOBEKTOB M PECYPCOB, OIIACHOCTh BPEJOHOCHOTO KO/1a)

1.4  Pacmo3HaBarTh TONBITKA W TPEAYNPEXKIATh BOBICUCHHE
ce0s M OKpPYXKAIOLMX B JECTPYKTUBHBIC U KPUMUHAJIbHbBIE (hOPMBI
CETEeBOH aKTMBHOCTH (B TOM YHCIIe KHOSPOYITHHT, (DUIITHHT)




2 ITo Teme «TeopeTnueckue 0CHOBBI MH(DOPMATUKI

2.1 PackpsiBath CMBICI HOHSITHH «MOJEIIbY,
«MOJIETTUPOBaHUE», OMNPEHENATh BHUABI MOJEJNeH, OlEHUBATh
aZIeKBaTHOCTh MOJIEM MOJACIUPYEMOMY OOBEKTY U  IIeNIsM
MOJICTHPOBAHHUS

2.2  Ucnonb3oBaTh Tpadbl M JEpPEBbS JUISI MOAEIUPOBAHUS
CUCTEM CETEBOM U HEpPAPXUYECKOM CTPYKTYpbl, HaXOAHUTh
Kpar4aiimii myTh B rpagde

3 [To Teme «ANTOPUTMBI U IPOTPAMMHUPOBAHUE

3.1  Pas3OuBarh 3amauM Ha MOJ3adaud, COCTABIIATh, BBIIOIHATH
BPYYHYIO ¥ Ha KOMIIBIOTEpE HECIIOKHBIE AaJIrOPUTMBI C
UCTIONTB30BAaHUEM  BETBIICHWH, IIMKIOB M  BCIIOMOTATEBHBIX
aJITOPUTMOB JIJIS1 YIIPABJIEHUS UCTIOTHUTEISAMU

3.2  CocraBmiTh M OTIAXHBATH IPOTPAMMBI, peaTU3YIONINE
TUTIOBBIE AJITOPUTMbI 0OPaOOTKH YUCIIOBBIX MOCIEA0BATEIbLHOCTEH
WIA OJHOMEPHBIX YHUCIOBBIX MACCHBOB (IMIOMCK MAaKCHMYMOB,
MUHUMYMOB, CYMMbl HJIM KOJIMYECTBA 3JIEMEHTOB C 3a/laHHBIMH
CBOIWCTBaMH) Ha OJHOM M3 SI3BIKOB INporpammupoBanusi (Python,
C++, ITackanb, Java, C#, lIIkonbHBIH ANTOPUTMHYECCKUAN SI3BIK)

4 [To reme «MHpOpPMATHOHHBIE TEXHOIOTHI

4.1 Bri6upars coco0 MIPEICTABICHHS JTAHHBIX B
COOTBETCTBUU C TIOCTABIICHHOW 3ajauedl (TaOJNHIIBI, CXEMBI,
rpaduku, AuarpaMmbl) C HCIOJIB30BAHUEM COOTBETCTBYIOIINX
MIPOTPaMMHBIX CPEACTB 00PaOOTKH JTAHHBIX

4.2 Hcnonp3oBarh 37€KTpOHHBIE TaOMuIbl Ans 00paboTKw,
aHajW3a W BU3YAJM3AllMH YHCIOBBIX JIAHHBIX, B TOM YHCIE C
BBIICTICHUEM  JWama3oHa TaOmuIl ¥ YHOPSAOYMBAHHEM
(COPTHPOBKOI1) €T0 JIEMEHTOB

4.3 Co3gaBaTh W TPUMEHATH B JJIEKTPOHHBIX TabIUIAX
dopMyinbl  IE  pacuy€TOB C  WCIIOJNIB30BAHUEM  BCTPOCHHBIX
apugmeTruecknx QyHKIUN (CyMMHUPOBAHHUE U TIOACUET 3HAYCHUIH,
OTBEUAIOIIMX 33JaHHOMY YCJIOBHIO, CpefHee apupMeTHuecKoe,
MOMCK MAaKCUMAJIbHOTO U MUHUMAJILHOTO 3HAYEHUs ), aDCOIOTHOM,
OTHOCHUTEIFHOM, CMEIIIAHHOM aJIpeCcaIiu

4.4  Hcnonb3oBaTh 3JCKTPOHHBIC TAOMHUIBI IS YUCICHHOTO
MOJICITMPOBAHMST B TPOCTHIX 3aJadaX M3 Pa3HBIX MPEIMETHBIX
obnacrei

IIpoBepsiembie
COepKaHUA

3JIEMEHTBbI

7 KIIACC

Koxn  IIpoBepsemblil 3IeMEHT COepKaHUS

1 [udposast rpaMOTHOCTH

1.1 KommbioTep  —  yHUBEpCAlIbHOE  BBIYHCIUTEIBHOE

yCTpOICTBO, paboTaroliee Mo mnporpaMme. THUIBI KOMIIBIOTEPOB:
[IEPCOHAJIBHBIE  KOMIIBIOTEPBI,  BCTPOEHHBIE  KOMIIBIOTEDHI,
CYIIEpKOMIIBIOTEPHI. MoOubHBIE YCTPOMCTBA. Texnuka
0€30I1acCHOCTH U IpaBUiIa paboThl Ha KOMITBIOTEPE

1.2 OcHOBHBIE KOMIIOHEHTHI KOMIBIOTEpa M HMX Ha3HAYCHHUE.
IIponeccop.  OmeparnBHas UM JONTOBPEMEHHAs  MAMSTH.
VYerpoiictBa BBoga M BbiBoAa. (CEHCOpHBIM BBOA, JaTUYUKH
MOOMIIBHBIX YCTPOUCTB, cpencTsa OMoMeTpHUeCKOn
ayTeHTH()HUKAH

1.3  Hcropuss pa3BUTUS KOMIIBIOTEPOB M  IPOrPaMMHOIO
obecrieuenus.  Ilokonenust ~ kommbrorepoB.  CoBpeMEHHbIE




TEHACHIMU  Pa3BUTUS  KOMIbIOTEpOB.  CynepKOMIBIOTEPHI.
[TapamiensHble  BpluMcHeHUs.  llepcOHaNBHBIN  KOMIIBIOTED.
[lponeccop u ero XapakTepuUCTHKU (TakToBash  4acToTa,
paspsaHocTh). OneparuBHas NaMsATh. J(oNroBpeMeHHas MaMsTh.
VYerpoiictBa BBoga u BbiBoma. OOBEM XpaHUMBIX JTAHHBIX
(onmeparvBHasT ~HaMATh  KOMIIbIOTEpa, OKECTKMHA  JUCK |
TBEPIOTENbHBIA HAKONUTENb, MOCTOSTHHAS MaMsITh CMapT(oHa) U
CKOPOCTb JIOCTYIIA JJIsl Pa3JIMYHBIX BHJIOB HOCUTEJCH

14  TlporpammHoe obOecriedeHue kommbioTepa. I[lpukinagHoe
IIPOrpaMMHOE obecrieueHue. CucremHOoe  NpOrpamMMHOE
obecnieuenne. CucteMbl mporpammupoBanus. IIpaBoBas oxpaHa
nporpaMM U JIaHHBIX. becruiaTHble W YCIIOBHO-O€CIUIaTHBIE
nporpammbl. CBOOOHOE MPOTpaMMHOE 0OecTIeueHHe

1.5  @aiinel u manku (karanoru). Tumsl ¢aiinoB. CpoiicTBa
daiimoB. XapakTepHble pa3Mepbl (DAIOB pa3IMYHBIX THUIIOB
(cTpaHMIa TeKcTa, SIEKTPOHHAs KHUra, (ororpadus, 3amuch
MECHU, BUICOKIIHUI, TOTHOMETPAKHBIN (PHIIbM)

1.6 IlpuHmmnel noctpoeHus: QaitnoBbix cucreM. [lomHoe HMs
daiina (manku, katajora). [IyTe k daitny (mamnke, kataaory)

1.7  aiinoBeiii mMeHemxep. PabGora ¢ daitmamMu u mankamu
(karamoramMu): CO3/1aHue, KOTIUPOBaHUE, nepemMeleHue,
NEepeMMEHOBaHUE M YyAaleHue (ailioB M Mamok (Karajoros).
[Touck (aitioB cpencTBaMu OMEePaMOHHON CHCTEMBI

1.8  ApxuBamus  nmaHHbIX.  VMcmonmb3oBaHHME — TIpOTpaMM-
apXUBaTOPOB

1.9 KommbpioTepHbIE BUPYCHI W JpYT'HE€  BPEIOHOCHEIC
nporpaMmsl. [IporpaMMebl AJ1st 3alIUTHI OT BUPYCOB

1.10 OObenuHeHne KOMITBIOTEPOB B ceThb. CeTb MHTEpHET. Beb-
cTpanuia, BeO-caiit. CTpykTypa aapecoB BeO-pecypcoB. bpaysep.
[TouckoBeie cucrembl. [louck wuH(poOpManuu, MO KIIOYEBHIM
cioBaM, M MO wu300paxeHuto. JlocTtoBepHOCTH UHGpOpPMAIUH,
nosryueHHou nu3 Murepuera

1.11 CoBpemeHHbIE CEPBUCH HHTEPHET-KOMMYHHUKALIUH

1.12 CereBoii aTHKET, 0a30BBIC HOPMBI HH(POPMAITHOHHON YTUKH
U npaBa npu pabore B cetn WutepHer. CTparerun 6e30macHOro
noBezieHus B IHTepHeTe

2 TeopeTtnueckue 0cHOBBI MH)OPMATUKU

2.1  Hudopmarus — OIHO U3 OCHOBHBIX IMOHITHI COBPEMEHHOMN
Hayku. MH]opmamuss kak cBeneHHs, NpelHa3HAuUCHHbIE IS
BOCTIDUSITHS YEJIOBEKOM, W HWH(OpMaIys Kak JaHHBIE, KOTOPHIE
MOTYyT ObITh 00pa0OTaHbl aBTOMAaTH3UPOBAHHONW CUCTEMOM

2.2 JMCKpEeTHOCTh NAHHEBIX. Bo3MmoxHOCTE ONUCAHUS
HETPEPHIBHBIX OOBEKTOB M IMPOLECCOB C MOMOIIBIO JUCKPETHBIX
naHHbIX. HGOpMaMOHHbIE MTPOLECCHl — MPOLIECCH, CBA3aHHbBIE C
XpaHEHHEM, PEoOPa30BAHNEM U NIepeadenl JaHHBIX

2.3  CumBon. Andasut. MomHocTh andasuta. PasHooOpasue
A36IKOB M andaBuToB. EcTecTBeHHble M (HOpMAlbHBIC S3BIKH.
AndaBUT TEKCTOB HAa PYCCKOM s3bIKe. JIBOoWYHBIA andaBuT.
KonmudyecTBO BCEBO3MOXKHBIX  CIOB  (KOJOBBIX KOMOWHAIUH)
(bUKCUpOBaHHON JJIMHBI B 1BOMYHOM ajiaBute. [IpeoOpazoBanue
mro6oro andaBura K ABOMYHOMY. KONMMYECTBO pa3ivyHBIX CIIOB
bukcHpoBaHHOM JUIMHBI B aJipaBuTe ONpeenEHHON MOIIIHOCTH




2.4 KonupoBanue cuMBOJIOB OHOTO aj(aBUTa C IMOMOIIBIO
KOJIOBBIX CJIOB B Jpyrom andasure, KomoBas TabiuIa,
JEKOANPOBaHUE

2.5  JlBomunsrii kon. IlpencraBneHue TaHHBIX B KOMIIBIOTEpE
KaK TEKCTOB B JIBOUYHOM aJi(DaBHTE

2.6 Nudopmarmonsslii 00b€M JaHHBIX. BUT — MHHUMaTbHAs
eIUHUIIA KOJIMYeCcTBa WHGOPMAIMK — JBOWYHBIM pa3psi. bailrt,
KUJI00aMT, MerabaiiT, ruradaiT

2.7 CkopocTh Tmepefauyd JaHHBIX. EJAWHHUIBI  CKOPOCTH
nepenady JaHHbIX. MckakeHne nHPOpMAIIIH MIPH Iepeaade

2.8 Konuposanue TEKCTOB. PaBHOMEpHBIIt KOJI.
HepaBuomepnsiii  kon. KomupoBka ASCIL.  Bocbmuburthbsie
konupoBku. [Tonsitue o komupokax UNICODE. JlekonupoBanue
COOOIICHUH C UCTIOTB30BAaHUEM PAaBHOMEPHOTO M HEPABHOMEPHOTO
kona. iadopManmoHHbIi 00BEM TekcTa

29  OOmee mnpencraBieHHe O UPPOBOM TPEACTABICHUU
ayIuoOBM3yaJdbHBIX M  JPYTUX  HENpPEpbIBHBIX  JaHHbIX.
Konuposanue nera. LieroBrie monenn. Monens RGB. [myOuna
kogupoBanus. [Tamutpa

2.10 PacTpoBoe M BEKTOpHOE TpEACTaBICHUE H300paKECHUH.
[Tukcens. Ouenka wuHpOpManMoHHOTO 00BEMaA rpaduvecKux
JAHHBIX JIJIST pACTPOBOTO H300paKEHUS

2.11 KomupoBanme  3Byka. Pa3psaHocTh W 4acToTa
muckperusanun.  KommdectBo — kaHanmoB  3amucu.  OrieHka
KOJIMYECTBEHHBIX MapaMEeTPOB, CBSI3aHHBIX C TPEACTABICHUEM H
XpaHEHHEM 3BYKOBBIX (haiiiioB

3 HNudopmaimoHHble TEXHOIOTHH

3.1  TekcroBble IOKYMEHTBI M HX CTPYKTYPHBIC JJIEMEHTHI
(cTpanuna, ab3ail, CTpoka, CI0BO, CHMBOJ)

3.2  TekcroBelii mpomeccop — HMHCTPYMEHT  CO3JaHWHA,
penaktupoBanus u QopmarupoBanusi TekctoB. [IpaBuia Habopa
TEKCTa

3.3  PenmaktupoBanue Ttekcta. CBoiictBa cumBoioB. [llpudr.
Tunsl mwpudroB (pydneHble, ¢ 3ace€YKaMH, MOHOIIWPHHHBIE).
[TonyxxupHoe u KypcuBHOe HadepraHue. CBoiicTBa a03alleB:
TPaHHUIIBI, a03aIHBIN OTCTYII, HHTEPBAJI, BRIpaBHUBaHUE. CTHIICBOEC
dbopmarupoBanue

3.4  CrpykrypupoBaHue HH(POPMAIMH C MOMOIIBIO CITHCKOB H
tabmui. MuHoroypoBHeBble crmucku. JloOaBneHue Tabmuiy B
TEKCTOBBIE JIOKYMCHTBI

3.5 BcraBka u300pakeHMI B TEKCTOBBIE  JOKYMEHTHI.
OOTekanne u300paXeHU TEKCTOM. BKIIIOUeHHE B TEKCTOBBIM
JIOKYMEHT Juarpamm u ¢popmyin

3.6 Tlapametpsl cTpaHuIlbl, HymMepanus cTpaHull. JlobaBieHue
B JJOKYMEHT KOJIOHTHTYJIOB, CCHLIOK

3.7 Tlpoepka mpaBonucanus. PaccTaHOBKa IEpPEHOCOB.
lonocoBoit BBOx TekcTa. ONTHYECKOE pacloO3HABAHUE TEKCTA.
KomnbroTepusiii  nepeBon. Mcronb3oBaHUE  CEPBUCOB  CETH
Wutepner i 00paboTKU TeKcTa

3.8 3nakoMmcTBO ¢ TpaduueckuMu penakropamu. PacTpoBbie
pucynku. Mcnonp3oBanue rpaduueckux IpUMUATHBOB

3.9  Omnepanuu pegakTupoBaHUs rpaduIeCKuX 00ObEKTOB, B TOM




gucie 1upoBeix (oTtorpaduii: M3MEHEHHE pa3Mepa, OOpe3Ka,
MOBOPOT, OTpakeHue, pabora ¢ oOnacTiMu (BBLACICHHE,
KOITUPOBAHKE, 3aJIMBKA IBETOM), KOPPEKIHs IIBETa, SPKOCTH M
KOHTPAaCTHOCTH

3.10 BekropHas Trpaduka. CozgaHue BEKTOPHBIX PHCYHKOB
BCTPOCHHBIMH CPEJICTBAMU TEKCTOBOT'O IPOLECCOpa WU JAPYIHX
nporpamMm (mipwiiokeHuid). JloGaBjaeHHUE BEKTOPHBIX PHUCYHKOB B
JIOKYMEHTBI

3.11 TloarotoBka MYIBTUMEIUUHBIX mpe3eHTanuid. Craiim.
JloGaBnenne Ha cnaiin Tekcta W u3oOpaxkeHwil. Pabora ¢
HECKOJILKUMH ClIalilaMA

3.12 JloGaBneHwe Ha CHaiij ayTMOBHU3YalbHBIX  JaHHBIX.
Anumanus. ['unepccobiiku

8 KIIACC
Koxn  IIpoBepsemblil 2JIEMEHT CONECPKAHUS
1 Teopetuueckue 0CHOBBI HHPOPMATUKH

1.1  Heno3unuOHHBIE W TO3UIIMOHHBIE CHUCTEMBl CUYHUCIICHHUS.
Andasut. OcHoBanue. Pa3Bépuyras ¢Qopma 3amucu uwmcna.
[lepeBom B HECATUYHYIO CHUCTEMY YHMCEII, 3alMCAHHBIX B JIPYTUX
CHUCTEMax CUHUCIICHUS

1.2  Pumckas cucteMa CUNCIICHHS

1.3  /IBowuHas cuctema cuucieHus. [lepeBoa LemnbIx ducen B
npenenax or 0 mo 1024 B JBOMYHYIO CHCTEMY CUUCIICHHUS.
Bocemepuunass cucrtema cumcinenus. llepeBony umcen wu3
BOCBMEPUYHON CHUCTEMBI B IBOMYHYIO U JICCATUYHYIO CUCTEMBI U
obparno. IllectHagmarepuunas cuctemMa cumcieHus. [lepeBon
YuceNnl W3 IMIECTHAAIATEPUYHONM CHCTEMBI B  JBOWYHYIO,
BOCBMEPHUYHYIO U JIECATUYHYIO CUCTEMBI U OOPaTHO

1.4  Apudmernueckue omnepanuud B JIBOMYHOM CHUCTEME
CUHCIICHUS

15  Jlormyeckwe BBICKa3bIBaHUSA. Jlornueckue  3HAYCHHS
BBICKA3bIBAHUI. DJIEMEHTapHbIE M COCTABHBIE BbBICKA3bIBAHUSI.
Jlormueckue  omepauuu:  «uW»  (KOHBIOHKIUS,  JIOTHYECKOE
YMHOXEHUE), «UATN» (IU3bIOHKIINS, JIOTHUYECKOE CIIOKEHUE), KHE»
(;mormueckoe orpunianue). [IpuopureT JOTHYECKHX OIeparui.
OrnpeziesieHe  UCTUHHOCTH COCTABHOTO  BBICKA3bIBAHUS TPHU
W3BECTHBIX  3HAYEHMSIX MCTHMHHOCTH  BXOASIIMX B  HErO
AJIEMEHTAPHBIX BbICKA3bIBAHUMA

1.6  Jlormyeckue BbIpakeHUs. [IpaBuiia 3amucu JTOTHMYECKUX
BelpakeHM. IlocTpoeHne TabIMII WMCTUHHOCTH JIOTHUECKUX
BBIPAKEHUI

1.7  Jlormyeckue »HIIEMEHTHI. 3HAKOMCTBO C JIOTHYECKUMHU
OCHOBaMHU KOMITbIOTEPA

2 AJNTOPUTMBI U IPOTPAaMMHUPOBAHUE

2.1 TIlonstme  amroput™ma. VICHOTHUTENW  alIrOPUTMOB.
AJNTOPUTM Kak IJIaH YIPaBICHUS UCTIOTHUTEIIEM

2.2  CgoiictBa anroputma. CrnocoObl 3amucH  alropuTMa
(cToBecHBI, B BHJIE OJ0K-CXEMBI, IPOrpamMmMa)

2.3  AnropurMuyeckue KOHCTPYKIIHH. Koncrpykius
«CIJIEIOBAHUEY. JIuHENHBII  aNrOpUTM. OrpaHu4eHHOCTh
JUHEHHBIX  alTOPUTMOB:  HEBO3MOXHOCTH  MPEIYCMOTPETH
3aBHCUMOCTb MOCJIEA0BATEIIbHOCTH BBIMOJIHIEMbIX JEUCTBUU OT




UCXOJIHBIX JIaHHBIX

2.4  KOHCTpYyKIMS «BETBJICHHME»: MOJHAs U HENOJHAas (HOPMBI.
BeinonHeHne 1 HEBBINIOJIHEHUE YCIOBUS (MICTUHHOCTD U JIOXKHOCTh
BbICKa3bIBaHMA). [IpocThie U cOCTaBHBIE YCIOBUS

2.5  KOHCTpyKIHsI «IIOBTOPEHHUE»: ITUKIBI C 3aJaHHBIM YHCIIOM
MIOBTOPEHHUH, C YCIOBHUEM BBIIIOJIHEHUS, C IEPEMEHHON IMKIIA

2.6  Paszpabotka mis (GOpMaTBHOTO HMCIIOJHHUTENSI alTOPUTMA,
OPUBOJAIIETO K TpeOyeMOMy pe3ylbTary TIpH KOHKPETHBIX
UCXO/IHBIX JlaHHBIX. Pa3pa0oTka HECIOXKHBIX aJITOPUTMOB C
UCTIOJIb30BaHMEM IIMKJIOB W  BETBIEGHUH I yIpaBICHUS
(GopManbHBIMH  UCHOJHUTENSAMU. BbIMONHEHHE  anropuTMOB
BPYYHYI0O M Ha KommbloTepe. CHHTaKCHUECKHE W JIOTMYECKHUE
ommn6OKku. OTKa3bl

2.7 A3k mporpammupoBanust (Python, C++, Java, C#,
[TxonbHbBIN ANTOpUTMUYECKUI SA3bIK). Cucrema
POTPaMMUPOBAHUS: PEIAKTOP TEKCTa IMpOorpamm, TPaHCIATOD,
OTJIaJUYUK

2.8  Tlepemennas: tum, ums, 3Ha4cHHE. Llenbie, BemecTBEHHBIC
U CUMBOJIbHBIE TIEPEMEHHBIE

2.9  Oneparop npucBanBaHus. ApupMeTHIECKNUE BHIPAKEHUS U
HOpSiIOK  MX  BbluMcHeHus. Onepauuu ¢ LENbIMH  YUCJIAMU:
[EJNIOYNCIICHHOE JIeJIeHWe, OCTarok oT jeneHus. llpoBepka
JIJIMMOCTH OJIHOTO LIEJIOTO YHCIa Ha JIPyroe

2.10 BerBnenus. CocTaBHbIE YCIOBHS (3aIUCh JIOTHYECKHX
BBIP@KEHUM HAa  M3y4aeMOM  S3bIKE€ IPOTrPaMMHUPOBAHMS).
Haxoxnenne MUHUMyMa M MakCUMyMa M3 JIByX, TPEX M YETBIPEX
yucen. PemieHue — KBagpaTHOro  ypaBHEHUs,  HMEIOIIETO
BEIIECTBEHHBIC KOPHU

2.11 JluanoroBas OTJaJKa MPOrpaMM: MOIIAroBOE BBINOJIHEHUE,
POCMOTP 3HAYEHUI BEITUYWH, OTIA0YHBINA BBIBOJ, BHIOOP TOYKH
OCTaHOBa

2.12 wuxn ¢ ycnoBueMm. Anroput™m EBKimaa JUisi HaXOXICHUS
HauOoJbIIero OOIIEero JAENuTeNs JAByX HaTypajbHbIX YHCEIL.
Pa3z0uenne 3ammcu HaTYpaJIbHOTO YKCTA B TIO3MIIMOHHOW CHCTEME
C OCHOBaHUEM, MEHBILIUM WJIH paBHBIM 10, Ha OTIENbHBIC IIU(PBI
2.13 Ilmki ¢ mepeMEeHHOH. AJNTOPUTMBI TPOBEPKHU JEITHMOCTH
OJIHOT'O 1I€JIOr0 YHMCJIa Ha JIpyroe, NpOBEPKU HATypaJbHOTO YHCia
Ha MPOCTOTY

2.14 OOpaboTka  CHMBOJBHBIX  JIaHHBIX. CuMBONIBbHBIE
(ctpokoBbie) mepemeHHble. [locuMBoibHas 00paboOTKa CTpPOK.
[Togcuér yacToThl MOSIBIEHHS CHMBOJIA B CTpoke. BcTpoeHHbIe
byHKIIUU 1151 00pabOTKH CTPOK

2.15 OnpeneneHne BO3MOXKHBIX pe3y/IbTaTOB padOThI aIropuT™Ma
IOpU 3aJ@aHHOM MHOXECTBE BXOJIHBIX [JaHHBIX, OIpe/eIeHue
BO3MOXKHBIX BXOJHBIX [JAHHBIX, MPHUBOAALIMX K JaHHOMY

pe3ynbTaTy

9 KITACC

Kon  IIpoBepsemblil 2JIEMEHT COAECPKAHUS

1 [udposas rpaMOTHOCTH

1.1  TImobGampnas cetb WutepHer. IP-ampeca y3moB. CereBoe
XpaHEeHHe JaHHBIX. MeToabl MHAMBUIYAJIBHOIO U KOJUIEKTUBHOIO
pasmMenieHus HoBol nHbopmaiuu B MaTepHere. bonbIie naHHbIe




(MHTEpHET-IaHHbIE, B YACTHOCTH JaHHbIE COLIMAIbHBIX CETeH)

1.2 Tlonsatue 00 wuHPOPMALMOHHOW OE30MACHOCTH. YTPO3bI
nH(OpMaITMOHHOM 0€30MacHOCTH MpHU paboTe B I100aIbHON ceTH
U MeToasl mpoTuBoaeWcTBUs uM. IlpaBuna  Ge3omacHoii
ayreHTHU(UKanuu. 3amyra JUYHOM HHpOpManmuu B CETH
HutepHer. be3zonacHele cTpareruu moseneHus B ceTu MHTepHeT.
[Tpenynpexnenue BOBJICUEHUS B JECTPYKTUBHBIE u
KpUMHHAJIbHbIE (DOPMBI CETEBOM AaKTUBHOCTU (KHOSpOYIUIMHI,
bumuHT U 1pyrue Gopmbl)

1.3 Bunel nestensHoctn B HHTepHere. MHTEpHET-CEPBUCHI:
KOMMYHUKAIlUOHHBIE ~ CEpBUCHI  (1MOuYTOBast ciayx0a, BHJIEO-
KOH(EPEHI-CBA3b W JpPYrue), CIpaBOYHBIE CIYXKObI (KapThl,
pacrycanus ¥ APyrue), MOUCKOBBIC CIYKOBI, CITY>KObI OOHOBJICHUS
IpOTPaMMHOTO oOecredeHuss M Jpyrue ciayxObl. CepBHUCHI
rocylapcTBeHHbIX  yciayr. OOnayHble XpaHWIMINA — JIaHHBIX.
CpenctBa COBMECTHOM pa3padOTKH JOKYMEHTOB (OHIAWH-O(UCHT).
[IporpamMHOe oOecrieueHue Kak BeO-CEpBHC: OHJIAMHOBBIE
TEKCTOBbIE W TpaduuecKkue pemakTopbl, cpensl pa3padoTKu
nporpamMm

2 TeopeTtnueckre 0CHOBBI MH)OPMATUKU

2.1  Monens. 3agauu, pemaemMble ¢ MOMOIIBIO MOIEIUPOBAHUS.
Knaccuduxanmum wmoxpeneit. MarepuanbHble  (HaTypHbIE) U
UHpOpMaLMOHHBIEe Monenu. HempepbiBHbIE U JUCKpETHBIE
monenu. Mmuranmnonnsie mozpenu. Urposble mopenu. OneHka
COOTBETCTBUSI MOJEIM MOICIUPYEMOMY OOBEKTY U ILEIsIM
MOZCITUPOBAHNUS

2.2 Tabnmuunpie wmopmenu. Tabmuma Kak — IpencTaBICHHE
OTHOUICHHUS

2.3 Ba3el JTAHHBIX. OTt60p B Ta0IHULIE CTpOK,
YIOBIIETBOPSIIONINX 33/IaHHOMY yCIJIOBHIO

24  Ipadp. Bepmmna, pe6po, myTb. OpHEHTUPOBaHHbBIE MU
HeopHeHTHUpoBaHHBIe Tpadel. JmuHa (Bec) pedOpa. Becosas
marpuna rpada. JnuHa myta Mexnay BepummHamu rpada. ITouck
ONTUMAJILHOTO MyTH B rpade. HauanpHas BepuimHa (MCTOYHUK) U
KOHEYHasi BepIIMHAa (CTOK) B OPHEHTUPOBAHHOM rpade.
Berauciienue xonmdecTBa MyTed B HANPABICHHOM allUKIHYECKOM
rpage

2.5  JlepeBo. Kopens, BepmmHa (y3en), JTucT, peOpo (myra)
nepesa. Beicora nepesa. IlognepeBo. IIpumepsl HCIOIb30BaHUS
nepeBbeB. [lepebop BapuaHTOB ¢ TOMOIIBIO IepeBa

2.6  IlonsTe mMaremaruyeckoil Momenu. 3agaqyu, perraeMble
HOMOIIBI0 MaTEMATHYECKOr0 (KOMIIBIOTEPHOI0) MOJEIUPOBAHHUS.
Omruve mMareMaruyecKod MoJeNnu OT HATypHOM MoOJenu U OT
CJIOBECHOTO (JIMTEpPaTypHOT0) OMKMCaHUsI 00BEKTa

2.7  Dranbl KOMIBIOTEPHOTO MOJCIMPOBAHMSA: IOCTaHOBKA
3aJjayd, IOCTPOEHHE MaTreMaTU4ecKOd MOJEIH, MporpaMMHas
peanu3anusi, TECTHPOBAHUE, IPOBEACHUE  KOMIIBIOTEPHOTO
HKCIIEPUMEHTA, aHAJIU3 €r0 Pe3ylIbTaTOB, YTOUHEHNUE MOJEIH

3 ANTOPUTMBI U IPOTPAMMUPOBAHHE

3.1 Pa3Ouenne 3amaun Ha  nom3azaud.  CocraBieHUeE
QJITOPUTMOB M MPOTPAMM C HCIOJIH30BAHMEM BETBJICHUH, IIUKIOB
U BCIIOMOTaTEIbHbIX AJITOPUTMOB /ISl YIIPABJICHHsI UCIIOJIHUTENIEM




WM JPYTUMU UCTIOTHUTEISAMU

3.2  TaOnuuyHble BenTU4UHBI (MaccuBbl). OTHOMEPHBIC MACCHUBHI.
CocrapieHre M OTIaJKa MPOrpamMM, PpPEaU3yIOIIUX THUIIOBbIE
aJrOPUTMBI 00paOOTKH OJHOMEPHBIX UHCIOBBIX MAacCHBOB, Ha
OHOM U3 s3bIKOB mIporpammupoBanusi (Python, C++, Ilackanb,
Java, C#, IllkonpHblii AJropuTMUYecKUd SI3BIK): 3amOTHEHHE
YHCJIOBOTO MacCHBa CIIydalHbIMM YHCIIAMH, B COOTBETCTBUU C
dopmynoit wnam TyTéM BBOAA UYHWCEN, HAXOXKICHHE CYMMBI
JJIEMEHTOB MAacCCUBa, JMHEWHBIN MOWCK 3aJaHHOrO 3HAYCHHS B
MaccuBe, IMOJACYET OJIEMEHTOB MACCHBA, YAOBIECTBOPSIOIIUX
3aJJaHHOMY YCIIOBHIO, HaXOXKICHHE MUHUMAaJIbHOTO
(MakcMManbHOTO) 3JeMeHTa MaccuBa. COPTHPOBKA MacCUBa

3.3 O6paboTka TOTOKA JIAaHHBIX: BBIYUCIICHUE KOJIMYECTBA,
CyMMBI,  CpeIHEro apuMETHYECKOro, MHUHUMAIBHOTO W
MaKCUMaJbHOTO 3HA4YEHHs DIIEMEHTOB IOCJEI0BaTeIbHOCTH,
YAOBIIETBOPSIOIIUX 33/TAHHOMY YCJIIOBHIO

3.4  Vmpaenenue. Curnan. OOpartHas cBsa3b. [lomydyeHue
CUTHAJIOB OT NU(POBBIX NATUYMKOB (KacaHWs, PACCTOSHUSA, CBETA,
3ByKa U Apyroro). [Ipumepsl ncnoab30BaHus MPUHIIMIIA OOPATHOM
CBA3U B CHCTEMaxX YIPABICHUS TEXHUUYECKUMHU YCTPOWCTBAMH, B
TOM uHcie B poOororexHuke. [IpuMepsl poOOTH3MPOBAHHBIX
cucteM (cucTema yIpaBlieHUs JABUKEHHUEM B TPAHCIOPTHOU
CHUCTEMe, CBapoyHas JIMHHS aBTO3aBO/a, ABTOMATH3UPOBAHHOE
YIpaBJIEHUE OTOTUICHUEM JIOMa, aBTOHOMHAsI CHCTEMa YIIpaBICHUS
TPAHCTHIOPTHBIM CPEACTBOM U IPYTHE CUCTEMBI)

4 HNudopmaimoHHbIC TEXHOJIOTHH
4.1 [lonstue 00 »MeKTPOHHBIX Tabmunax. TUIBI JaHHBIX B
Ayerlkax  DJIEKTPOHHOM  TaOJUIBL PenakrupoBanue u

¢dopmarupoBanue Tabnuu. BcTpoeHHble (QYyHKIMM U TOUCKA
MaKCHMyMa, MUHHUMYMa, CyMMBbI M CPEIHETO aphu(METHUECKOTO.
CopTupoBKa JIaHHBIX B BBIJEJIEHHOM JuanazoHe. [loctpoeHue
auarpaMMm  (THCTOTpaMMa, KpyroBas —JuarpamMma, TOYEYHast
nuarpaMma). Beibop Tumna auarpammsl

4.2  Tlpeobpa3oBanue bopmyn pu KOIIUPOBAaHHH.
OTtHOCUTENbHAS, A0COMIOTHAS ¥ CMEIIaHHAs aJipecarys

4.3  YcnoBHbIE BBIYHCICHHS B OJIGKTPOHHBIX  TaONHIIaX.
CyMMupoBaHHE M TOACYET 3HAYEHUH, OTBEYAIOIIUX 33aJaHHOMY
ycinoBuro. O6paboTka OoybIIMX HAOOPOB JaHHBIX. YHCIIEHHOE
MOZIETUPOBAHKE B 3JIEKTPOHHBIX TaOIUIIAX

44  Ponp uHGOPMAIMOHHBIX TEXHOJOTHMH B  pa3BUTUHU
HSKOHOMHUKHU MHpA, CTpaHbl, peruoHa. OTKpbIThIe 00pa30BaTeIbHbIC
pecypebl.  Ilpodeccun, cBs3aHHble C  HHPOPMATHKOM U
UH(POPMALMOHHBIMU TEXHOJIOTUSIMMU: BeO-nu3aiiHep,
MIPOTPaMMHUCT, pa3paboTunK MOOWIJIBHBIX MIPUIIOKCHUH,
TECTHUPOBIIUK,  apXUTEKTOpP  HPOTPaMMHOIO  obOecrieueHwus,
CHELMAJIKCT 110 aHAJIU3Y JaHHBIX, CACTEMHBIN aJIMUHUCTPATOP

IIpoBepsiembie Ha OI'D no
PYCCKOMY SI3bIKY TPeOOBAHHSA
K pe3y/IbTaTaM 0CBOEHHUSI
OCHOBHO¥ 00pa3oBarTe/IbHOI
NPOrpaMMbl OCHOBHOI'O
o011ero oopazoBanus

Kon mpoBepsiemoro TpeboBaHuUs [TpoBepsiembie TpeOOBaHMS K
MPEeIMETHBIM pe3yiibTaTaM 0a30BOr0 YPOBHS OCBOCHHS OCHOBHOWM
00pa3oBareapHON TPOrpaMMbl OCHOBHOTO O0OIIIEro oO0pa3oBaHUs
Ha ocHoBe PI'OC

1 3HaTh (MOHUMATB)

1.1 Bnagenre  OCHOBHBIMH — TOHSATHSMHU:  WHQOpMAaIms,




nepeiada, XpaHeHHMe H 00paboTka wuH(OpPMAIUH, aJIrOPUTM,
MozieNb, HU(PPOBON MPOAYKT M MX HCIOJIb30BAHUE I PELICHUS
y4eOHBIX U MMPAKTUUYECKUX 3a/1a4

1.2 Bnagenue TOHATHSAMH:  BBICKA3bIBaHUE, JIOTHYECKas
oTieparysi, JIOTHIeCKOe BhIpaKeHUE

2 YMeTb

2.1  VYmeHue OIIepUpPOBAThH eIMHULIAMU U3MEpEeHUs
UH(POPMALIMOHHOTO 00bEMA M CKOPOCTH NEpeadn JaHHbBIX

2.2  YMeHue 3amuchiBaTh U CpaBHUBATh Liejible uncia or 0 1o
1024 B pa3AUYHBIX MO3UIMOHHBIX CHUCTEMaX CYHUCICHHUS C
OCHOBaHUsIMU 2, 8, 16, BBINONHATh apu(IMETHUECKUE OTECpPAIUU
HaJ HUIMH

2.3 YMeHHne KoAupoBaTh W JEKOJWPOBATH COOOIICHHUS 10
3aJ]aHHBIM ~ TpaBWJIaM; [MOHMMAaHHE OCHOBHBIX TMPUHIIMIIOB
KOAMPOBaHUS HMHPOPMAIMKM PA3IUYHON TMPHUPOIBI: TEKCTOBOM,
rpadu4eckoit, aynuo

24  YMmeHue  3amuChIBaTh  JIOTUYECKHE  BBIPAXKECHHUS  C
UCTIOJIb30BAaHUEM JIU3BIOHKIINHM, KOHBIOHKIMM W OTPULIAHHA,
OTIpE/IeNIATh UCTUHHOCTD JJOTUYECKUX BBIPAKEHUH, €CIIU U3BECTHBI
3HAYEeHUS! UCTUHHOCTU BXOJSIIMX B HETO NMEPEMEHHBIX, CTPOHTH
TaOJIULbI UCTUHHOCTU JJISl JIOTUYECKUX BBIPAKEHUH; 3aMICHIBAThH
JOTHYECKUE BBIPAKEHHS Ha U3y4aeMoM S3BIKE
POrPaMMUPOBAHUS

2.5 VYMeHHE COCTaBJSATh, BBHINOJHATH BPYYHYIO U Ha
KOMITBIOTEPE  HECIOXKHBIE  aJirOPUTMBI NSl YIpaBIICHUS
ucnionauTenssMu (Uepenamka, YepTéKHUK U IpYyTrHe); CO30aBaTh U
OTJIaKMBATh MPOTPaMMbI HA OJTHOM U3 SI3BIKOB IPOTPaMMHUPOBAHUS
(Python, C++, Ilackans, Java, C#, [1IkonbHBII AJNTOPATMHAYECKHAN
S3bIK), peanu3ylolMe HECIOXKHbIE aJrOpPUTMBI  O00pPaOOTKH
YHCIIOBBIX JAHHBIX C KCIIOJNB30BAHWEM LMUKIOB W BETBICHUH;
yMEeHHE pa30uWBaTh 3a7auyd Ha TOA33Jayd, HCIIOIb30BaTh
KOHCTAQHTBI, TEPEMEHHBIE W BBIPAKEHHUS PA3UYHBIX THIIOB
(YUCIOBBIX,  JIOTUYECKUX,  CHUMBOIBHBIX);  AHAJIU3UPOBATH
NPEJIOKCHHBI ~ alITOPUTM, ONPENEeNATh, KaKhe pPe3yIbTaThl
BO3MOKHBI [TPU 33JJaHHOM MHOXECTBE MCXOIHBIX 3HAYECHUH

26  YmeHue 3anucarhb Ha M3y4aeMoM S3BIKE
MPOrPaMMUPOBAHUS AJITOPUTMBI MPOBEPKH ACIUMOCTH OTHOTO
[EJIOT0 YHclia Ha JApYyroe, MPOBEPKHM HATYPAIbHOTO YHCIA Ha
IPOCTOTY, BBIIEICHUS LUPp U3 HATYpaJIbHOTO YHCIA, IOUCK
MaKCUMYMOB, MUHHMYMOB, CYMMBI YHCIIOBOI
NOCJIeI0BATEIbHOCTH

2.7  BiameHue yMeHHUEM OPHUCHTHPOBATHCS B HEpPaApPXUUICCKOU
CTpyKType (haiinoBoii cucremsbl, pabotarh ¢ (ailioBoi cucTeMoit
NEPCOHATIBHOIO KOMIIbIOTEpA C HUCIOJIb30BaHUEM TIpaduuecKoro
uHTepdeiica, a MMEHHO: CO37aBaTh, KOIMPOBATh, IME€pPEMELIATh,
NEPEUMEHOBBIBATH, YIAJISATh U apXUBUPOBATh (ailiibl U KaTajoru
2.8 Brnanenue ymMeHMSIMHU W HaBBIKAMHM  MCIOJb30BAaHMS
UHOOPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTUH JUIs
MIOWCKA, XpaHEHHs, OOpabOTKH U MepeJayl U aHaIu3a Pa3IndHbIX
BUJIOB HH(MOpMAITUU

29  VYmeHue BbIOMpaTh CIOCOO TPEACTABICHUS JAHHBIX B
COOTBETCTBUM C TIOCTaBJICHHOW 3ajmauyedd (TabIUIbl, CXEMBI,




rpauKy, AMAarpaMMbl) C HUCIOJIB30BAaHUEM COOTBETCTBYOLIMX
IPOTPaMMHBIX CPEICTB 00paOOTKU TaHHBIX

2.10 VYmenwue (dbopMaTH30BaTh u CTPYKTYpPHUPOBATh
UH(POPMALIUIO, UCHIONB3YSI ANIEKTPOHHBIE TaOIHIIbI At 00paboTKH,
aHaJIM3a W BU3yaJM3allMMd YHUCIIOBBIX JAHHBIX, B TOM YHCJIE C
BBIJICJICHHEM  JMana3oHa  TabMuIbl W YIOPSJ0YMBAHUEM
(COPTHpPOBKOI) €ro  JJEMEHTOB; YMEHHE NPUMEHSITH B
SNEKTPOHHBIX  Tabuuuax  GopMmynsl  ans  pacuéToB €
HCIIOJIb30BaHUEM BCTPOEHHBIX (byHKITUH, a0COJTIOTHOM,
OTHOCHTEIIBHOM, CMEIIAHHOM  ajpecalnuu; HCIIOIb30BATh
UIEKTPOHHBIE TAaOMUIBl JUISI YHCICHHOTO MOJEIUPOBaHUSA B
IPOCTHIX 33J]a4aX U3 Pa3HbIX MPEJIMETHBIX 00JIacTel

IlepevyeHsb 31eMeHTOB
colep KaHusl, MPOBepsieMbIX
Ha OI'D no pycckomMy SI3BIKY

Kon  IIpoBepsiemMblil 37IEMEHT COJIEPIKAHMS

1 udposas rpaMOTHOCTH

1.1  ®aiinel n manku (karanoru). IlpuHUUIBI TOCTpOEHUS
daitnoBeix cuctem. [lonHoe ums daiina (manku). IlyTe x Qaitny
(manke). Pabora ¢ (¢ailimamMu W KarajoraMud CpeICTBaMH
OIIEPALIMOHHOM CHCTEMBI: CO3/1aHUE, KOTUPOBAaHUE, IIepeMeILeHHE,
MepEeMMEHOBaHNE U yaajieHne GaiioB U nmanok (karaaoros). Turmbl
¢aitnos. CpoiicTBa (aiinos. daitnossiit Mmenemxep. [louck ¢aitnon
CPEACTBaMU ONEPAIIIOHHON CHCTEMBI

1.2  OObenunenue koMibloTepoB B ceTb. CeTb MHTEpHET. Bel-
cTpanuia, Be0-caT. CTpykTypa aapecoB BeO-pecypcoB. bpaysep.
[TouckoBbie cuctembl. Ilouck wuHGOpManMU, MO KIIOYEBBIM
cioBaM, M 1O wu300paxeHuto. JlocTOBEpHOCTh HHQOpMAINH,
nonyyeHHoi u3 MHreprera. [P-anpeca y3noB. CereBoe XpaHEeHME
JTAaHHBIX

2 TeopeTtnueckne 0CHOBBI MH)OPMATUKU

2.1  JIMCKPETHOCTh  JAaHHBIX.  BO3MOXXHOCTH  ONHCAHUS
HETPEPHIBHBIX OOBEKTOB M IMPOLECCOB € MOMOILIBIO JUCKPETHBIX
JTAaHHBIX.

CumBon. Andasut. MomHocts andaButa. JIBOWYHBIA andaBuT.
KomnyecTBO  BCEBO3MOXKHBIX CJIOB  (KOJOBBIX KOMOWHAITWI)
¢duKcupoBaHHON AMHBI B 1BoMuHOM andasute. [IpeobpaszoBanue
moboro andasura K JBOMYHOMY. KonMMYecTBO pa3iavuHBIX CIIOB
(UKCHPOBaHHOW JTUHBI B ali(paBUTE OMPENIEeTEHHON MOIITHOCTH.
KoaupoBanue cMMBOJIOB OAHOTO aj)aBUTa C MOMOIIBIO KOAOBBIX
CIIOB B Jpyrom andaBuTe, KoAOBas TaONIuIa, IEKOIUPOBAHHUE.
Konuposanue texctoB. PaBHOMepHBIN koa. HepaBHOMEpHBIN KOJI.
KomupoBka ASCII. Bocbmubutheie konupoBku. Ilonstne o
kogupoBkax ~ UNICODE. JlekogupoBaHue  COOOIICHHH ¢
UCIIOJIb30BAaHUEM DPABHOMEPHOIO M HEPABHOMEPHOIO  KOAA.
Nudopmarmonnslii 00EM TEKCcTa

2.2  HMuadopmanmoHHbIi 00bEM MaHHBIX. BUT — MHHUManbHas
€IMHUIIA KOJIMYEeCTBA NH(POPMALIUU — ABOMYHBIN pa3psa. EnuHurs
u3MepeHus HMHQOpPMAaMOHHOTO 00hEMa JaHHBIX. bwurt, Oaiirt,
KHJI00aiT, merabait, rurabaiit. CkopocTh TIepenadyd JaHHBIX.
EnuHuIB CKOPOCTH NIepeiaun JaHHBIX

2.3 KomupoBanue mBera. I[BeroBbie momenu. Mogens RGB.
['my6ouna xopupoBanwus. [lanurpa.

PacTpoBoe u BekTOpHOE mpencTaBieHue n3odpaxeHuil. [Tukcens.
Onenka WH(POPMAIMOHHOTO 00BEMA TpaMUeCKHX JAaHHBIX IS




PacTpOBOro U300paKECHHS

2.4  KoaupoBaHue 3ByKa. PaspsHOCTh M YacTOTa 3aluCH.
KonnuecTBo kaHAIOB 3aIKCH.

OLeHKa  KOJIMYECTBEHHBIX  MApaMeTpPoOB,  CBS3aHHBIX  C
MPECTAaBICHUEM U XpaHEHHEM 3BYKOBBIX (pailyioB

2.5 Heno3unuoHHbIE ¥ TMO3UIMOHHBIE CHCTEMBl CUHCIICHUS.
Andasut. OcHoBanue. PaspépHyras ¢dopma 3ammcu dYuCIa.
IlepeBoa B AECATHUUHYIO CHUCTEMY YMCEJI, 3alIUCAHHBIX B APYTUX
CHUCTEMaX CUHCIICHHUS.

Pumckas cucrema cuncienus

2.6  JlBomuHas cuctema cuucieHus. [lepeBoa menbIx yucen B
npenenax or 0 mo 1024 B OBOMYHYIO CHUCTEMY CUHCIICHMS.
Bocemepuunas cuctema cuucienus. llepeBonm umcen w3
BOCBMEPUYHOM CHCTEMBI B ABOMYHYIO U AECCATUYHYIO CUCTEMBI U
obparHo. IllecTHaamarepuyHas cuctema cuucieHus. IlepeBon
qycesll W3  IIECTHAALATEPUYHOM CHCTEMBl B  JIBOUYHYIO,
BOCBMEPUYHYIO M  JECATUYHYI0O CHUCTEMBI U  OOpaTHO.
ApupmeTnueckue ornepannuy B JBOMYHON CHCTEME CUUCIICHUS

2.7  Jlornyeckue BbICKa3biBaHUS. Jlormueckue —3HavYeHUA
BBICKa3bIBAaHUM. OJIEMEHTApHBIE U COCTaBHBIE BBICKa3bIBAHMS.
Jlormueckue  omepanuu:  «u»  (KOHBIOHKIUS,  JIOTHYECKOE
YMHOXEHUE), «UATN» (TU3BIOHKIINS, JIOTHUYECKOE CIIOKEHHUE), KHE»
(;mornyeckoe otpunanue). IlpuopuTeT JTOTHYECKUX OIEepariyii.
OnpeneneHre MCTUHHOCTU COCTAaBHOTO BBICKAa3bIBAHMS, €CIIH
W3BECTHBI 3HAYCHUSI HICTUHHOCTU BXOSIIUX B HETO AJIEMEHTaPHBIX
BbICKa3biBaHUM. Jlormueckue BbolpaxeHus. [lpaBuna 3anmcu
Joruveckux BbpaxkeHui. [locTpoeHune TabMUI] HMCTUHHOCTH
JIOTHYECKUX BBIPAKCHUN

2.8  Jlormyeckue »SIEeMEHTHl. 3HAKOMCTBO C JIOTUYECKUMU
OCHOBaMHU KOMITbIOTEPA

2.9  HempepblBHBIE W JIUCKpETHBbIE MoAenH. MMUTalMOHHBIE
monenu. HWrpoBeie wmozpenu. OneHka aJeKBaTHOCTU MOJEIH
MOZETUPYEMOMY O0BEKTY U IeJIIM MOJIETMPOBAHUS

2.10 Tabmuunaple Momenu. Tabnwma Kak TPEICTaBICHUC
orHouleHus. baspl  mannpix. OtTO6Op B TabaMue  CTPOK,
YAOBJIETBOPSIOUINX 33/JaHHOMY YCJIIOBUIO

211 TIpad. Bepmmna, pe6po, myTb. OpHEHTUPOBaHHbBIE U
HeopueHTHpoBaHHbe Trpadsl. JlnuHa (Bec) pebpa. Becosas
Mmatpunia rpada. [Jnmuna mytu mexnay BepmmHamu rpada. [louck
ONTHUMAJILHOTO MyTH B rpade. HauanpHas BepuinHa (UCTOYHUK) U
KOHEYHasi BepIIMHAa (CTOK) B OPHEHTUPOBAaHHOM Tpade.
Bbruncnenue xoiuuectBa MyTeil B HAIPaBIEHHOM alMKINYECKOM
rpage

2.12 JlepeBo. Kopens, Bepmmna (y3en), JUCT, pebpo (myra)
nepesa. Beicora aepesa. Ilopnepeso. IIpuMmepsl ncnonb3oBaHUs
nepesbeB. [lepeOop BapuaHTOB C MOMOIIBIO JiepeBa

3 ANTOPUTMBI U IPOTPaMMUPOBAHUE

3.1  Csoiictea anroputma. CrocoObl 3aMHMCH  AJITOPUTMA
(cTOBECHBIH, B BUIE OJIOK-CXEMBI, TPOrpamMma).

CocrapieHue alropuTMOB W NPOrpaMM C HCHOJIb30BAHHEM
BETBJICHUW, LMKJIOB M BCIIOMOTATEJbHBIX aJIrOPUTMOB  JJIst
ynpasinenusi ucnonaureneM (PoGor, Yepemamka, Yepté&xHuK u




Ipyrue). BoinonHenue anropuTMOB BPYYHYIO U Ha KOMITBIOTEPE
3.2 3wk mporpammupoBanus (Python, C++, Ilackans, Java,
C#, llIkonbHBIA ANTOPUTMHYECKUN SI3BIK).

CucremMa mpOrpaMMUPOBAHUSA: PENAKTOP TEKCTa TMPOrpamm,
TPaHCIATOP, OTJIAAUHUK.

[lepemenHas: Tum, uMs, 3HadeHuWe. llenble, BelIeCTBEHHBIE H
CHUMBOJIbHBIE [TIEPEMEHHBIE.

Omneparop mnpucBauBaHus. Apu(METHUECKUE BBIpAXKEHUS U
NOpSANOK WX BbluMcieHUs. Onepanud ¢ UENbIMH  YUCIIAMU:
LEJIOYUCIICHHOE JIeJIeHUe, OCTaTOK OT JieJieHusi. BeTBieHwusl.
CocraBHble yclOBHS (3alMCh JIOTUYECKUX BBIpAXKEHUH Ha
M3y4aeMOM SI3bIKE MPOrpaMMHUpOBanHus ). HaxoxieHne MUHUMyMa
W MakCUMyMa U3 JBYX, TpPEX M YEThIpEX uyucen. Pemienue
KBaJI[PaTHOTO ypaBHEHMUsI, HIMEIOIIETO BEIIECTBEHHbIC KOpHH. UK
¢ ycnoBueM. Anroput™m EBkinna s HaxoKAeHHs] HauOOJIbIIETo
o0IIero aenuTens NBYyX HATypalbHBIX yucen. PasOuenue 3amucu
HATypallbHOTO YHCIia B TMO3UIMOHHON CHUCTEME C OCHOBaHHEM,
MEHBIIMM WK paBHbIM 10, Ha otaenbHbie TUGPBL [lukn ¢
MEPEeMEHHON. ANTOPUTMBI MPOBEPKU JEIMMOCTH OJHOTO IIEJIOTO
yKclla Ha Ipyroe, NpOBEPKU HATYpaJIbHOTO YMCia Ha IPOCTOTY

3.3 O6paboTka CUMBOJIBHBIX JTaHHBIX. CHUMBOJIBHBIE
(ctpokoBbie) mepemeHHble. I[locumBonbHast 00paboOTKa CTpOK.
[Toncuér yacToThl MOSABIEHHUS CHMBOJIAa B CTpoke. BcTpoeHHbIe
(GyHKIMHU U1 00pabOTKH CTPOK

3.4  OnpeneneHre BOZMOXKHBIX pPe3yIbTaTOB pabOTHI aIrOpUTMa
IpH  JAaHHOM MHOXKECTBE BXOIHBIX JAHHBIX, OIPEICICHHE
BO3MOXKHBIX BXOJHBIX JIaHHBIX, MPHUBOJAIIMX K JaHHOMY
pe3ynbraTy

3.5  TaOnuuHble BenTU4UHbI (MaccuBbl). OHOMEPHBIE MACCHUBHI.
CocraBieHre W OTIAaJKa MPOrpaMM, pEaU3yIOUIUX THUIIOBLIE
aJrOpUTMBl 00paOOTKH OZHOMEPHBIX UHMCIOBBIX MAacCHBOB, Ha
OTHOM W3 S3BIKOB mporpammupoBanusi (Python, C++, Ilackanb,
Java, C#, IllkonpHblii AJropuTMUYECKUN SI3BIK): 3amOTHEHHE
YUCJIOBOTO MAacCHBa CIIYYalHBIMH YHCJIAMH, B COOTBETCTBHH C
dopmynoit wiau TyTéM BBOAA UHMCEN, HAXOXKICHHE CYMMBI
AJIEMEHTOB MACCHUBA, JMHEWHBIA IMOWCK 33aJaHHOTO 3HAYEHHUS B
MacCuBe, TMOACYET DJIEMEHTOB MAaCcCHBA, YHAOBIETBOPSIONIUX
3aJJaHHOMY YCIIOBHIO, HaXO0XKICHUE MUHUMAaJTBHOTO
(MakcuManpHOTO) HreMeHTa MaccuBa. (COpTUpPOBKa MacCHBA.
O6paboTka TOTOKA [TaHHBIX: BBIYMCIICHHE KOJWYECTBA, CYMMBI,
cpenHero apuMeTHUecKoro, MHHUMAJIbHOTO M MaKCHUMAaJIbHOTO
3HAYEHMsI DJIEMEHTOB IIOCJIEOBATEIbHOCTH, YAOBIETBOPSIOLIUX
3a/IaHHOMY YCJIOBHIO

3.6  Vmpapnenue. Curnan. OOpartHas cBsa3b. [lomydyeHue
CUTHAJIOB OT IMQPOBBIX JATYMKOB (HampuMep, KacaHws,
paccTosiHusl, CBeTa, 3ByKa). [IpuMmepsl HCHONb30BaHUS MPHUHIIMUIIA
oOpaTHON CBsI3W B CHUCTEMax YIPABICHUS TEXHUYECKUMU
yCTpOIICTBAMM C TOMOIIbIO JAaTYMKOB, B TOM 4YHUCJIE B
POOOTOTEXHHKE

4 HNudopmarnmonHbie TEXHOIOTHN

4.1  TexcroBble JTOKyMEHTbl M HMX CTPYKTYPHBIE 3JIEMEHTBI
(cTpanwmia, ab3arl, CTpoKa, CJIOBO, CHMBOJI).




TekcToBBIM MPOLIECCOP — MHCTPYMEHT CO3/1aHuA, PEAAKTUPOBAHUS
u  (QopmarupoBanusi TekcroB. IlpaBuna Habopa  Tekcra.
PenaxtupoBanue tekcra. CpoiictBa cumBosioB. [lpudt. Turbr
mpudToB  (pyOneHble, C  3aceYyKaMH,  MOHOIIUPHUHHEIE).
[TonyxxupHoe u KypcuBHOoe HauyepraHue. CBoiicTBa a03alleB:
TpaHUIbI, a03alHbIi  OTCTYN, WHTEpBajJ, BBIPABHUBAHHE.
[TapameTpsl CTpPaHHMIIBI. CruiieBoe dhopmarupoBaHue.
CrpykTypupoBaHre HHPOPMALUHU C MIOMOILBIO CIIUCKOB M TaOJIHMII.
MmuoroypoBHeBble crucku. JloOGaBieHue TabMUI] B TEKCTOBBIE
JOKyMEHTBI. BcTaBka M300paK€HMH B TEKCTOBBIE JIOKYMEHTHI.
OOTekanne wu300paXeHU TEKCTOM. BKIIIOUeHHE B TEKCTOBBIM
JOKYMEHT  AuarpamMM,  (GopMmyl,  HyMEpalud  CTpPaHMUIL,
KOJIOHTUTYJIOB, CCBUIOK U APYTUX IEMEHTOB

4.2  PactpoBble pucyHku. Mcnomb3oBaHHE —TpadUUecKHX
MPUMUTHBOB.

Onepanuu peakTUpoBaHUS rpaguueckux 0ObEKTOB, B TOM YHUCIIE
udpoBbIX Gotorpaduii: 3MEHEHUE pasMepa, 00pe3ka, MMOBOPOT,
oTpakeHHe, paboTa c oOnacTsIMH (BBIIEJICHUE, KOIMHUPOBAHHE,
3aJIUBKa IIBETOM), KOPPEKIUS I[BETA, SIPKOCTH U KOHTPACTHOCTH.
Bekropnast  rpaduka. Co3gaHue — BEKTOPHBIX  PHCYHKOB
BCTPOCHHBIMH CPEICTBAMH TEKCTOBOTO IMpOIleccopa WM JIPYrHX
nporpamm (mipwiokenuit). JloOaBjaeHHE BEKTOPHBIX PHUCYHKOB B
JIOKYMEHTBI

4.3  TlogroroBka MYIBTUMEAMWHBIX mpe3eHTammid. Craia.
JloGaBnenne Ha crnaiin TekcTa W wu3o0pakeHuil. Pabora c
HECKOJILKUMH claiamu. JloGaBneHue Ha clIanm
ayIMOBH3YyaIbHBIX JaHHBIX. AHUMalUs. [ unepcchuiku

4.4 Tunbel 1MaHHBIX B SYEHKaX AJIEKTPOHHOW  TaOJMUIIBL.
PenaktupoBanne wu ¢opmarupoBanue Tabaui. BcTpoeHHbIe
(GYHKITUH 17151 TOMCKA MAaKCUMyMa, MHHAMYMA, CYMMBI ¥ CPE/THETO
apudmetnueckoro. CopTUpPOBKa JaHHBIX B  BBIACICHHOM
nuamnaszone. Iloctpoenue muarpamm (THCTOrpamma, Kpyromas
auarpamMma, TodeyHash auarpamma). BpiOop THma auarpamsbl.
[IpeoOpazoBanue dopmyn npu KomupoBaHuu. OTHOCUTENBbHAS,
a0COIOTHASI ¥ CMEIIaHHAS apecalus

4.5 VYcioBHBIE  BBIYHMCICHHUS B JJCKTPOHHBIX — TaOJIMIAX.
CyMMHpOBaHHME M TMOACYET 3HAUCHUH, OTBEYAIOIIUX 3aJaHHOMY
ycinoBuro. O6paboTka OoybIIMX HAOOPOB AaHHBIX. YHCIIEHHOE
MOJICTTMPOBAHKE B AIEKTPOHHBIX TAOJIUIIAX




