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IMNOACHHUTEJ/IbHAA 3AIIMCKA

[IporpammMa no noarotoBke k OI'3 no uHGopMaTrKe Ha YPOBHE OCHOBHOI'O 0OOLIEro
00pa30BaHUA COCTaBJIeHA Ha OCHOBe TpebOBaHUM K pe3yJibTaTaM OCBOE€HHUsS OCHOBHOM
o6pa3oBaTe/IbHOM NPOTPaMMbl OCHOBHOTO 06llero o6pa3oBaHMs, NpeJACTaBJEHHbIX B
®roc ooo.

OcHoBHBbIe 33/ja4H.

CdopmupoBaTh y 06y4arOLUXCS:

IIOHMMaHWe NPUHLUIOB yCTPOMCTBA U QYHKIMOHUPOBAHUS 00'bEKTOB LIUGPOBOTO
OKpY»KeHMsl, MNpeJCTaBJeHUss 00 HCTOPUU U TeHJEeHLUUAX pas3BUTUA HWHGPOPMATUKHU
nepuo/ia nudpoBoi TpaHCcPOpMaLMM COBPEMEHHOI'0 0O1eCTBa;

3HaHWA, YMEHHWSA U HaBbIKM TpPaMOTHOM IOCTAHOBKU 3a/jlay, BO3HUKAIOLIMX B
IpPaKTUYEeCKON [ieATeJbHOCTH, [JJs UX pelleHUus C MOMOLbI0 HWHGOPMALMOHHBIX
TEXHOJIOTUH, YMEeHHUS Y HaBbIKU pOPMaJN30BaHHOI'0 ONMCAHUSA IOCTABJIEHHbIX 3a/1aY;

6asoBble 3HaHUA 06 HWHPOPMALMOHHOM MOJI€JIMPOBAaHUM, B TOM YMCJIE O
MaTeMaTH4eCKOM MOJieJIMPOBaHUY;

3HaHHWE OCHOBHBIX QJFOPUTMHUYECKHUX CTPYKTYyp U yMeHHe NPHUMEHATb 3THU 3HAHUA
JU1Sl IOCTPOEHUsl aJITOPUTMOB pellleHUs 3a/1a4 10 UX MaTeMaTUYEeCKUM MOJeJIsM;

YMEHHs U HaBbIKM COCTABJIEHUs NPOCTHIX IPOrPaMM 10 IOCTPOEHHOMY aJITOPUTMY
Ha OZJHOM U3 fI3bIKOB IPOTPaMMHUPOBaHUs BBICOKOT'O YPOBHS;

yMeHUS U HaBbIKM 3PPEKTUBHOTO HCIOJIb30BaHUS OCHOBHBIX TUIOB NPUKJIaJHbIX
nporpaMMm (MpUJIO)KEHHUH) O0OLero Ha3HauyeHUss W UHQPOPMALMOHHBIX CUCTEM JJIs
pelleHHs] C KX NOMOLIbI MpPaKTUYeCKUX 3aZay, BJaJieHue 06a30BbIMHU HOpPMaMH
MHGOpPMaIMOHHOM 3TUKU Y NIpaBa, 0CHOBaMU MHPOPMaLlMOHHOW 6€30MaCHOCTY;

yMeHHe 'PaMOTHO UHTePNPeTHPOBATh Pe3y/IbTaThl pellleHUs NPAaKTUYeCKUX 3a4aY C
NOMOLbI0 UHGQOPMAIIMOHHBIX TEXHOJIOTMH, NPUMEHATh I0JlyYeHHble pe3y/JbTaTbl B
NPaKTU4YeCKOU [eaATeJIbHOCTH.

Llesin u 3aia4m Kypca.

[IoBTOPUTb U 3aKpeNnuTb 3HAHWSA, YMEHUS M HaBbIKM OCHOBHOTIO COJiep>KaHMUs
yuyebHoro mnpegMmera «HHbopmaTuka» B BHUJAE CAeAYIOLIMX 4YeTbIPEX TeMaTU4YeCKUX
paszesioB:

nudpoBast r(paMOTHOCTH;

TeopeTHuYeCcKre OCHOBbI UHYOPMATHUKH;

aJITOPUTMBI X IPOrPaMMHUPOBAHUE;

MHPOpPMaLMOHHbIe TEXHOJOIHUH.

Ha usyuyeHue Kypca B 9 kyacce — 68 yacoB (2 yaca B He/JjeJio).

COJEPXXAHHME OBYYEHUA

Pa3gen 1. ludppoBasi rpaMOTHOCTD

®aiinpl ¥ nanku (kartasoru). [IpuHnunel nocrpoeHus ¢ainoBbix cucteM. [losHoe
uMs ¢paiia (manku). [lyts k paiay (nmanke). Pabora c paiisiamu U KaTasoraMu cpefiCTBaMU
ONepaloOHHON CHUCTEMBI: CO3/JaHHEe, KONUPOBaHUE, NepeMelleHue, NepeuMeHOBaHUe U
yaasienue ¢aiyioB W mamnok (katasoroB). Tumbl ¢aisoB. CBoiicTBa ¢aiyioB. PailyioBbIN
MeHemxep. [louck ¢paiyoB cpecTBaMU OnepariOHHON CUCTEMbI



06beauHeHre KoMIbloTepoB B ceTb. CeTb HMHTepHeT. Be6G-cTpaHuIlla, Be6-CaMT.
CtpykTypa azspecoB Beb-pecypcoB. bpaysep. [louckoBbie cuctemsl. [lorck nHdopMauu no
KJII0YEBbIM CJ0BaM U MO HU306pakeHU0. JJoCTOBEPHOCTb UHPOPMALMHY, OJYIYEHHON U3
HuTepHeTa. IP-agpeca y3/10B. CeTeBoe XpaHeHHe JAaHHBIX

Pa3gen 2. TeopeTuyeckre 0OCHOBbI MFHPOPMAaTUKH

JVMCKpeTHOCTb [JaHHbIX. BO3MOXXHOCTb OMNHCAaHUS HENPEPbIBHbIX OOBEKTOB U
NpPOLIECCOB C MOMOUIbI0 AUCKPETHBIX AaHHbIX. CuMBoOJ. AndaBuT. MouHoCTh andaBuUTa.
JBonyHbIl andaBUT. KosMuecTBO BCEBO3MOXKHBIX CJ0B (KOZOBBIX KOMOHWHALUM)
bUKCHPOBaHHOM [JJIMHBI B JBOMYHOM asidpaBute. [[peobpa3oBaHue y060ro andaBuTa K
JiBOoMYHOMYy. Ko/siMyecTBO pas/iM4YHbIX CJI0B (QUKCHPOBAHHOW JJIMHbI B asdaBUTe
onpeeséHHONM MoLHOCTU. KoavpoBaHMe CHMBOJIOB OJHOro ajsdaBUTa C MNOMOIILbIO
KOJIOBBIX CJIOB B ApyroM asndaBUTe, KoAOBas TabJula, AekoaupoBaHue. KoaupoBaHue
TeKcToB. PaBHOMepHbIH KoJ. HepaBHoMepHbIM koa. Koaupoka ASCIL. BocbMUOUTHBIE
koaupoBkU. [loHsatve o kogupoBkax UNICODE. /JlekogupoBaHuUe COOOLIEHHUN C
HCII0JIb30BAaHHEM PAaBHOMEPHOIO M HepaBHOMepHOro Koja. MHPopMaunuOHHBIA 00BEM
HNudopmManoHHbIA 06 bEM JJAaHHBIX.

BUT - MUHMMa/JbHas eJWHHLA KoJM4yecTBAa WHPOpMALMUU — JABOUYHBIA paspsj.
EauHunbel u3MepeHuss HHPOPMALMOHHOTO 06bEMa JaHHBIX. BuT, 6ailT, KUJI06aHT,
MerabauT, rurabaiT. CKOpocTb nepejijauu JaHHbIX. EJUHUIIbI CKOPOCTU Nepe/jauu JaHHbIX

KopgupoBaHnue 1BeTa. liBeToBble Mojenu. Moaenb RGB. I'my6buHa KoaupoBaHUS.
[TanuTpa. PacTpoBoe u BeKTOpHOe mpejcTaBjieHHe H300pakeHUM. [lukcenb. OueHka
MHPOPMAIMOHHOTO 06bEMa rpaduyecKrx AaHHBIX [AJs1 pacTPOBOTO H3ob6pakeHus 2.4
KozupoBaHue 3Byka. PaspsagHocTb W 4acTtoTa 3anucd. KosiMyecTBO KaHa/IOB 3allMCH.
OueHKa KOJIMYEeCTBEHHBIX IMApaMeTpPOB, CBA3aHHBIX C MpeACTaBJIeHUEM U XpaHEeHUEeM
3BYKOBbIX paiiyioB

Heno3unuoHHble ¥ NO3WIIMOHHbIE CUCTEMbl cyucjaeHUs. AndaBut. OcHOBaHUE.
Pa3BépHyTas ¢opma 3anucu uyucia. [lepeBos B AECATUUHYIO CUCTEMY YHCeJl, 3allIMCAHHBIX
B JIpYTMX CHCTeMax CcyucaeHUs. PuMckasa cucrema cyuciaeHus JlBoWdHasg cuUcTeMa
cyucsenud. IlepeBoj nesnbix uyucesn B npegenax or 0 go 1024 B ABOUYHYIO CUCTEMY
cuucieHus. BocbMepryHada cucteMma cuuciaeHus. [lepeBos ywncesn M3 BOCBMEPUYHOU
CUCTEMBI B JBOMYHYIO U AECATUYHYIO CUCTEMBI U 06paTHo. lllecTHaglaTepuyHasa cucteMa
cuucieHus. llepeBoj d4ucen U3 I1IeCTHAALUATEPUYHOW CHUCTEMbl B  JBOUYHYIO,
BOCbMEPHUYHYI0 U JeCATUYHYI CHCTeMbl U 00paTHO. ApudMeTHYecKUe omepaluu B
JIBOUYHOMW CHCTEME CUUCJIEHUSA

Jlornyeckue BbicKa3biBaHU4. JlIoruyecKre 3Ha4eHUs BbICKa3blBaHUM. JJleMeHTapHble
Y COCTaBHble BbICKa3blBaHUs. Jlornyeckue omepauuu: «uU» (KOHBIOHKLHS, JIOTHYECKOE
YMHOX€HUE), «WIu» (JU3BIOHKLMSA, JIOTUYECKOe CJHO0XKEeHHe), «He» (JIorMueckoe
oTpuuanue). [Ipuopurtet soruueckux onepauui. OnpesiesieHMe UCTUHHOCTU COCTaBHOTO
BbICKa3bIBaHUs, €CJIM U3BECTHbI 3Ha4€HUA UCTUHHOCTU BXOJAILIUX B HEro 3JieMeHTapHbIX
BbICKa3bIBaHUU. Jlorndeckue BbIpakeHUd. [IpaBusa 3alMUCH JIOTUYECKUX BbIPAXKEHUU.
[loctpoeHue TabAUL, MCTUHHOCTH JIOTUYECKUX BbIpaxkeHud 8 + 2.8 Jlorudeckue
3JIeMeHThl. 3HAKOMCTBO C JIOTU4eCKUMU OCHOBAMU KOMIIbIOTEpA



HenpepriBHBIE U AUCKpeTHbIE MoJenu. MMUTannoHHbIe Mojenu. UrpoBele Mozenu.
OneHKa aJleKBaTHOCTH MOJEIU MOJEJUPYEMOMY OOGBEKTY M LessiM MOJeJUPOBaHUSA
Tabanunble Mmozenu. Tabvua Kak npezicTaBieHUe oTHouleHUs. basbl JaHHbIX. OT6Op B
TabJIMIEe CTPOK, Y/I0BJIETBOPSIOLIMX 33/JaHHOMY YCI0BHIO

['pad. Bepuinna, pe6bpo, nyTb. OpreHTUPOBaHHbIe U HEOPHEHTUPOBAHHbIE Ipadbl.
Jnuna (Bec) pebpa. BecoBas maTtpuna rpada. JlsinHa nyTu MexAy BepuiMHaMu rpada.
[louck onTuMasbHOro nmyTu B rpade. HavanbHasg BepuiMHa (MCTOYHHUK) U KOHEYHas
BeplIMHA (CTOK) B OpHUEeHTUPOBAaHHOM rpade. BbluucieHHe KoJsMyecTBa NyTed B
HanpaBJeHHOM alukauyeckoM rpade JlepeBo. KopeHb, BepuinHa (y3es), JIUCT, pebpo
(zyra) nepesa. Beicota fepeBa. [logaepeso. [Ipumepsl ucnosib3oBaHus JepeBbeB. [lepe6op
BapHUaHTOB C IOMOLUIbIO JilepeBa

Paszjges 3. AiropuTMbl U NporpaMMUpoOBaHUe.

AnroputMbl K nporpaMMupoBaHue CBoicTBa airoputma. CHnoco6bl 3anucu
aJiropuTMa (C/JI0BeCHBbIH, B BUJe OJIOK-cXxeMbl, Tporpamma). CocTaB/ieHHe aJrOPUTMOB U
IIpOrpaMM C UCNOJIb30BaHWEM BEeTBJIEHUH, LIMKJIOB U BCIIOMOTaTeJ/IbHbIX aJITOPUTMOB /I
yOpaBJieHUs HCINOJHUTeJeM Pob60oT wuWaM [pyrdMU HCHOJHUTENMH, TaKUMH Kak
Yepenamka, YepTéXHUK M JApPYrUMU. BbiosHeHWe aJropMTMOB BpPYYHYH M Ha
KOMIIbIOTEpE

A3bik nporpammupoBaHus (Python, C++, Ilackanb, Java, C#, IlkosbHbIN
AnroputMuueckuit f3pik). CucTeMa nporpaMMHUpOBaHUsA: pefJaKTOp TeKCTa Nporpamm,
TPaHCJAATOp, OTJaA4duK. [lepeMeHHasa: Tum, UM#, 3HadyeHUe. llesble, BellecTBeHHble U
CUMBOJIbHble NepeMeHHble. OnepaTop NpHcBauMBaHUA. ApudMeTHUYECKUEe BbIpaXKeHUS U
NOPAAOK UX BbluMcaeHUsA. Omepanuu € LeJbIMU YUCJIAMU: LeJIOYUMCIEeHHOe JielleHue,
OCTaTOK OT JesieHUs. BeTByieHusa. CocTaBHble yCI0BUSA (3alUCh JIOTUYECKUX BbIpaXKEHUH
Ha M3y4aeMOM f3blKe NporpaMMUpoBaHus). HaxoxJeHne MHHMMyMa U MaKCHMyMa U3
ABYX, TpE€X MW 4YeTbIpéx 4Yuces. PellleHMe KBaJApaTHOIO ypaBHEHUd, HMeKLIero
BellleCTBeHHble KOpHHU. Luka c ycnosueMm. AnroputMm EBKInMAa A/ HaxoXJeHUA
HauboJiblllero O0O0llero JeauTesss [JBYX HaTypaJbHbIX 4YHcesJ. Pa3bueHue 3anucu
HaTypaJIbHOTO YMUCJ/a B NO3ULIMOHHOW CUCTeMe C OCHOBAaHWEM, MEHBIIUM UJIU paBHbIM 10,
Ha OT/ieJibHble UpPbI

[Iuksa ¢ nepeMeHHOW. AJITOPUTMBI IPOBEPKU [JIeJITMMOCTH OJHOTO LIeJIOr0 Yuc/aa Ha
Jlpyroe, NpoBepKM HaTypaJbHOro 4uciaa Ha mnpoctoTy 3.3 O6paboTka CHMMBOJIBHBIX
JaHHbIX. CUMBOJIbHBIE (CTPOKOBBbIE) mepeMeHHble. [locMMBoOJIbHAasi 06paboOTKa CTPOK.
[TogcyéT yacTOThI NOSIBJIEHUSl CUMBOJIA B CTpOKe. BcTpoeHHble GYHKIMU A1 06paboTKH
ctpok OmnpejesieHMe BO3MOXHBIX pe3y/JbTaTOB paboTbl aIropuTMa IpHU JaHHOM
MHOXXeCTBe BXOJHBIX JAHHBIX, ONpe/ieJleHue BO3MOXKHbIX BXOJHBIX JaHHBIX, IPUBOJSIIUX
K JAHHOMY pe3yJIbTaTy

TabsuyHble BesIMUUHBI (MaccuBbl). OfHOMepHble MaccuBbl. CocTaB/ieHHUE U OTJIaJIKa
IporpaMyM, peasu3yLMX THUIIOBble AJTOPUTMbl 06pPAOOTKH OJJHOMEPHBIX YHCJIOBBIX
MacCUBOB, Ha OJJHOM H3 fI3bIKOB mporpammupoBaHus (Python, C++, [lackansb, Java, C#,
[lIkosbHBIA ANTOpUTMUYECKUHN fI3bIK): 3alOJIHEHUE UYMCJI0BOTO MacCUBa CJAy4alHbIMU
4YuCIaM{, B COOTBETCTBUU C GOpMyJIOM MM NMyTEM BBOJA 4YMCeJ, HaXOXJeHUe CYMMBI
3JIeMEHTOB MacCHBa, JIMHEWHbIM MOMCK 33JaHHOTO 3HAa4YeHUsl B MacCUBe, MOJACYET



3JIEeMEHTOB  MacCHMBa, Y/JOBJETBOPAWIIMX  33aJaHHOMY YCJOBHIO, HaXOXJeHHUe
MHUHUMaJIbHOTO (MaKCUMa/JIbHOTO) 3JieMeHTa MaccuBa. CopTupoBKa MaccuBa. 06paboTkKa
IOTOKAa JaHHBIX: BBIYMC/IEHHE KOJIMYeCTBa, CYMMbl, CpeJHero apudMeTHYecKoro,
MUHMMaJbHOTO M MaKCHMMaJbHOTO 3HAayeHUsl 3JIEMEHTOB I[0C/e/0BaTeJbHOCTH,
YA0BJIETBOPAIOLINX 3aJAHHOMY YCJIOBHIO

YnpaBnenue. CurHan. O6paTHasd cBsA3b. [losyyeHue CcUrHajJoB OT LUPPOBBIX
JlaTYMKOB (KacaHHUf, pacCTOSAHMSA, CBeTa, 3ByKa W Jpyroro). [IpuMepsl HcnoJsib30BaHUA
IpUHLMIA OOpaTHOW CBA3M B CUCTeMax YIpaBJeHUs TeXHUYECKUMH YCTPOWCTBAMM C
NOMOIIbIO JATYMKOB, B TOM YHCJIe B po60TOTeXHMKe WHpOpMaLMoHHbIE TEXHOJOTUH

Pa3gen 4. UHpopMaLniOHHbIE TEXHOJIOTUU

TexkcToBBIE JOKYMEHTHI MU UX CTPYKTYpHble 3JIeMeHThbl (CTpaHuLa, ab3al, CTpPOKa,
CJ1I0BO, CMMBOJI). TeKCTOBBIM NpolLeccop — WUHCTPYMEHT CO3/aHHUfA, peJaKTUPOBAHUA U
dopmaTupoBaHusa TeKCcTOB. [IpaBua Habopa TekcTa. PegaktupoBaHue Tekcta. CBOHCTBa
cuMmBoJioB. lllpudT. Tunel wpudToB (pybdseHble, C 3aceykaM{, MOHOLIUPHHHbIE).
[TonykupHOe U KypcvBHOe HauepTaHue. CBoMcTBa ab3alieB: rpaHUIb], ab3alHbIA OTCTYI],
UMHTepBaJ, BbIpaBHUBaHUe. I[lapameTpel cTpaHuupl. CTuneBoe <¢dopMaTUpOBaHHUE.
CTpykTyprupoBaHHe HMHGPOpPMALUM C MOMOLIbIO CIMCKOB WM Tabuul,. MHOroypoBHeBble
cnucku. Jlob6aBsieHue Tab/ML, B TEKCTOBble JOKYMeHTbl. BcTaBka H300pakeHUH B
TEKCTOBble AOKyMeHTbl. OO0TekaHUe H300paKeHWH TeKCTOM. Bk/loueHMe B TEKCTOBbIN
JIOKYMeHT Auarpamy, ¢opMyJ, HyMepalMyd CTPaHUL, KOJOHTUTYJIOB, CCBIJIOK U JPYTUX
asieMeHTOB PacTpoBble pucyHku. Ucnosib3oBaHue rpadpuyeckux NpuMUTHUBOB. Onepanuu
peNaKTUPOBaHUS TpadUuecKHX OOBEKTOB, B TOM uucae IUPPOBbIX ¢oTorpadpui:
M3MeHeHHe pa3Mepa, 06pe3Ka, NOBOPOT, OTpaXKeHUe, paboTa ¢ 06/1acTIMU (BbleJIEHUE,
KONMpPOBaHUe, 3a/JMBKa IBETOM), KOppeKLHs LBeTa, SPKOCTU U KOHTPACTHOCTH.
BekTtopHasa rpaduka. Co3zjaHMe BEeKTOPHBIX PHCYHKOB BCTPOEHHBIMM CpeJCTBaMHU
TEKCTOBOTO MpOoLieccopa WM APYTUX NporpaMm (ImpusaoxkeHuit). JlobaBieHue BEKTOPHBIX
PUCYHKOB B JJOKYMEHTBI

[loaroToBka MyJibTUMEAUNHBbIX pe3eHTauu. Ciaia. [lobaBaeHre Ha clai/l TEKCTA
U u3obpaxeHud. PaboTra ¢ HeckoJbKUMU caaiAamMu. [Jlob6aBieHMe Ha CJalj
ayZiIMOBU3yaJIbHbIX JJAHHbIX. AHUMaNuA. ['MIIepCcChbIIIKU

Tunbl JaHHBIX B A4YeWKaX JJIEKTPOHHOW Tabsuubl. PejakTupoBaHue U
dopmaTtupoBaHue Tabsiul. BcTpoeHHble QyHKIMU [/ NMOKMCKA MakKCMMyMa, MUHUMyMa,
CYMMBI U cpesiHero apudmeTudeckoro. COpTUpOBKa JJaHHbIX B BbIJleJIEHHOM JiMala3oHe.
[locTpoeHre juarpaMm (TMcTOrpaMMa, KpyroBas JAuarpaMma, TOYedHas Juarpamma).
Bbi6op Tuna auarpaMmel. [Ipeo6pasoBanue ¢popMys npu KonvpoBaHUU. OTHOCUTE/IbHAS,
abco/Il0THas U CMellaHHas aJipecalys YCJ0BHble BbIYUCIEHUSA B 3JIEKTPOHHBIX Tab/IMLIaX.
CyMMHpOBaHMe U TNOACYET 3HAYEHUH, OTBeYalUIMX 3aJaHHOMY ycaoBHIO. O6paboTka
60J1bIIMX HAOOPOB JJaHHBIX. YU CIEHHOE MO/leJIMPOBaHue B 3JIEKTPOHHBIX TabJIULAX cpejie



INVIAHUPYEMBIE IPEAMETHBIE PE3YJIbTATbI OCBOEHUA IIPOI'PAMMBI
K koH1y 06ydyeHusd y oby4arouierocs 6yayT cdopMHUPOBaHbI CleyI0LiMe YMEHUS:

KOJUpOBaTb M  JEKOAMPOBaTb  COOOLeHUs MO  3aJaHHbIM  IpaBuUJaM,
JleMOHCTPUPOBAaTb IOHMUMaHWe OCHOBHBIX IPUHLMUIIOB KOJWPOBaHUS HWHPOpMaLUU
pasJIMYHON NpUpoJbl (TEKCTOBOM, rpadUuecKo, ayjuo);

CpaBHMUBATb [UJIMHbl COOOLEHWH, 3aNHWCaHHBIX B pPa3JIM4YHbIX aJQaBUTAX,
onepupoBaTh eJUHULAMU U3MepeHUsl MHPOPMaLMOHHOr0 06'béMa U CKOPOCTH Nepesaydu
JlaHHBIX;

OLIEeHHWBATh M CPAaBHUBATh pa3Mepbl TEKCTOBBIX, IpadUyeCKUX, 3BYKOBBIX QpaloB U
BU/Jle0dalioB;

IPUBOJUTb TIPUMEpbl COBPEMEHHBIX YCTPOMCTB XpaHeHUA U Iepejadu
MHPOpMalMH, CPaBHUBATb UX KOJIMYECTBEHHbIE XapaKTePUCTHUKY;

COOTHOCUTH XapaKTepPUCTUKH KOMIIbIOTepa C 3ajadaMM, pellaeMbIMH C €ro
IIOMOIbIO;

OPUEHTHPOBATbCS B MepapXUyecKoll CTPyKType $allJIoBOM CHCTeMBI (3amMCbhIBaTh
noJsiHoe MMs Qaitya (kaTasora), nyTh K ¢aiay (kaTasory) no UMerwleMycsl OMUCAHUIO
$ailzI0BOM CTPYKTYpPbl HEKOTOPOT0 MHPOPMAILMOHHOI'O HOCUTEA);

paboTtaTb ¢ ¢ailJIoBOM CUCTEMOU MEPCOHANBLHOTO KOMIbIOTEPA C MCIOJb30BaHUEM
rpadpuyeckoro HHTepdelica, a HKMeEHHO: CO03JaBaTb, KONHUPOBATb, IepeMeLaTh,
epeMMeHOBbIBaTh, yAAJATb U apXMBUpPOBaThb Gailabl M KaTaJIOTH, HCNOJIb30BaTh
aHTUBUPYCHYIO IPOrpaMMy;

NpeACTaBJATh pe3yJbTaThl CBOEH [AeATeJbHOCTH B BHU/Jle CTPYKTYPHUPOBAHHBIX
WJJIIOCTPUPOBAHHBIX JIOKYMEHTOB, MyJIbTUMeJUMHBIX Ipe3eHTaLUK;

NOHUMAThb CTPYKTYPY aZipecoB Be6-pecypcos;

3alMCbIBaTh M CPAaBHUBATH LieJible YKUCJA B PAa3/IMYHBIX MO3ULMOHHBIX CHCTEMax
curcyieHus (c oCHOBaHUAMM 2, 8, 16), BBINOJHATh apudMeTHIeCKHe onepaluy HaJ, HUMUY;

pacKpbiBaTb CMBICA TOHATUM «BbICKAa3blBaHHE», «JIOTHUYECKasd OlepaLusy,
«JIOTU4Y€eCKOe BbIpaKeHUe»;

3alMuCblBaTh JIOTUYECKUE BBbIPDAXXEHUA C  HCIO0JIb30BaHUEM  JM3BIOHKLHUH,
KOHBIOHKIIMA W OTPHULAHHUA, ONpeesATb UCTUHHOCTb JIOTUYECKUX BBIPAXKEHHUH, ec/u
M3BECTHbl 3HAaYeHUs] UCTUHHOCTHU BXOJALIMX B HEro IepeMeHHbIX, CTPOUTb TabOJMILbI
VCTUHHOCTH JJ151 JIOTUYEeCKUX BBIPKEHUH;

ONMUCBhIBATh AJITOPUTM pellleHHUs 33aJa4yd pa3JMYHbIMU CIOCOOAMH, B TOM UYMUC/IE B
BU/IEe 6JIOK-CXEMBI;

MCII0JIb30BaTh NpPU pa3paboTKe NporpaMM JIOTMYeCcKHe 3HauyeHHUs, onepaluu |
BbIpaXK€HUS C HUMU;

aHaJM3UpOBaTh MpeJJIOKeHHble aJrOPUTMbl, B TOM YMC/Ie ONpeAessATb, KaKuhe
pe3yJIbTaTbl BO3MOXHBI [IPU 33JaHHOM MHOeCTBe UCXO0HbIX 3Ha4YeHUH;

co3/laBaTh U OTJIQXKMBAaTbh NpPOrpaMMbl Ha OJHOM M3 f3bIKOB NpPOrpaMMHpOBAHUA
(Python, IMackanb, IIkoJAbHBIM AJTOPUTMHUYECKUM {3bIK), peasu3ywIlyde aJTOPUTMbI
00pabOTKM YHCJOBBIX JaHHBIX C MCIOJIb30BaHHWEM LUKJOB W BeTBJEHUH, B TOM UYMCIe
peasu3ylolide NPOBEPKY [JAeJMMOCTH OJHOrO LeJIOTO 4YHUCJa Ha Apyroe, IpPOBEPKY
HaTypaJIbHOT'0 YMCJIa Ha IPOCTOTY, BblZieJieHUs HUQP U3 HaTypaJbHOIr0 YUCIA;



BBINIOJIHATbL BPYYHYI0 U HAa KOMIIbIOTEPE aJIFTOPUTMBbI C UCII0JIb30OBAaHUEM BETBJIEHUH,
I[MKJIOB U BCIIOMOTATEJbHBIX aJTOPUTMOB /IJIsl yIIPABJIeHUS UCIIOJHUTENSIMU, TAKUMH KaK
Po6oT, Yepenaiika, YepTEXHUK;

COCTABJISITb U OTJIQXKUBATh MPOTPaMMbl, pPeaJU3yIIlHe TUIOBble AJTOPUTMBI
00pabOTKH 4YHCJOBBIX MOC/A€J0BaTEJbHOCTENR HJIM OJHOMEPHBIX YHCJOBBIX MAacCCHUBOB
(moUCK MaKCUMyMOB, MUHHMYMOB, CyMMbl HJIU KOJIMYeCTBa 3JIEMEHTOB C 33/laHHBIMU
CBOWMCTBaMHU) Ha OJHOM M3 fI3bIKOB nporpamMmupoBanus (Python, Ilackasnb, lllkoabHBIN
Anroputmuueckuil A3bIk);

PacKpbIBaTb CMbICJ TOHSITUH «MOJEeJIb», «MOJEJHPOBAaHUE», OMpPEesATh BUJbI
MoJiesiel, OIleHHWBATh aJleKBAaTHOCTb MOJEJNU MOJIeJTUPYEMOMY OOGBEKTY U IessM
MO/JieJINPOBaHUS;

WCI0JIb30BaTh rpadbl W JepeBbsl JJis MOJIeJTUPOBAHUS CHUCTEM CETEBOU M
MepapxuvecKou CTPYKTYpbl, HAXOAWUTb KpaTyallluil nyTh B rpade;

BbIOUpPATh CINOCOO MpeJCTaBJIeHUs] JAHHBIX B COOTBETCTBHUU C IOCTaBJIEHHOU
3ajlavel (TabauLpbl, cxeMbl, TpadUKH, JUAarpaMMbl) C UCI0JIb30BAaHUEM COOTBETCTBYIOIIUX
NpOrpaMMHBIX CPEACTB 00PabOTKHU JaHHBIX;

MCII0JIb30BaTh 3JIEKTPOHHbIE TabJ/MLbl JJis 06pabOTKH, aHa/ll3a U BU3yaJlHU3aLUU
YHCJIOBBIX JAHHBIX, B TOM YHCJIE C BbIZleJIEHUEM JiMana30Ha TabJIUIbI U yIOPsJ0UMBaHUEM
(copTUPOBKOIi) €ero 3J1eMEeHTOB;

CO3/laBaTh U NPUMEHSATb B 3JIEKTPOHHBIX TabsuIaX GOPMyJbl [Jisl PACiyéTOB C
HCII0JIb30BAaHHWEM BCTPOEHHBIX apuPMeTHUUEeCKUX PYHKIUN (CyMMHpOBAHHE U MOJACYET
3HAUYeHUH, OTBEYAWINUX 33JJaHHOMY VCJIOBHIO, CcpeJHee apuPMeTUUECKOe, TOUCK
MaKCHMaJIbHOI'0 U MUHUMAaJIbHOT'0 3HaUeHHUs), abCOIOTHOMN, OTHOCUTEJbHOM, CMEIIaHHON
aJipecalnuy;

HCII0JIb30BaTh 3JIEKTPOHHbIE TA0JIUIbI 1J151 YUCJIEHHOT0 MOJIeJIMPOBAaHUS B IPOCThIX
3a/lavyax U3 pa3HbIX MpeMeTHbIX 00J1acTel;

NPUBOJUTL MPUMeEpPbl MCIOJb30BAHUS TreoMHGPOPMALMOHHBIX CEPBHUCOB, CEPBUCOB
rocyZlapCTBEHHbIX YCJyr, o06pa3oBaTe/ibHbIX CEpPBUCOB HMHTepHeTa B y4eOHOH U
NOBCEeIHEBHOMU JIeSITe/IbHOCTH.



IIOYPOYHOE IIVIAHUPOBAHHE

Ne
TeMa 3aHATUA
3aHATUA

Komniekt KUMoB no unpopmaTtuke (koaudukaTtop, ciequbukanus

1 3K3aMeHalMOHHOU paboThl, ;e MOHCTPALlMOHHAs BEPCUSl 3K3aMEHAMOHHOMN
paboThI).

2 Bbaanku OI'3. Kak siydiie nogroToOBUThCA K 3aHATUAM

3 [IpeactaBaeHre nHOpPMaIUHK

4 [IpeactaBieHre nHPOpPMaIUK

5 JuckpeTHas ¢opma npeacTaBieHus MHGopMaluuu. EqUHUIBI H3MepeHUs
KoJIn4ecTBa HHPOpMaL U

6 JuckpeTHas ¢opma npesacTaBieHus MHGopMaluuu. EqUHUIbI H3MepeHUs
KoJIn4ecTBa MHGOpMaL U

7 JuckpeTHas popma npeactaBaeHuss UHPopMauuu. EAMHUIBI U3MepeHUs
KOJIMYecTBa UHpopMauu

3 JuckpeTHas ¢popma npesacTaBieHus MHGopMaluuu. EqUHUIbI U3MepeHUs
KoJIn4ecTBa MHGOpMaL U

9 PeleHue 3a/1a4 Ha TeMy: onpejie/ieHHMe 06'béMa MaMsATH, HEOH6XOAUMOTO JJisl
XpaHEeHUSs TEKCTOBBIX JJAaHHBIX

10 JuckpeTHas ¢opma npeacTaBieHus MHGopMaluuu. EqUHUIBI H3MepeHUs
KoJIn4ecTBa MHPOpMaL U

11 KoavpoBanue nndopmanuu.

12 KoaupoBaHue nHdopManyu.

13 PemieHue 3a1a4 Ha TeMy: IeKOJAUPOBAaHHE KOJL0BOM NOCJIEL0BATEbHOCTH

14 Pelrenune 3a/1a4 Ha TeMy: leKOAMPOBAaHHE KOJOBOM M10C/Ie0BaTEbHOCTH

15 CucrteMbl cuucaeHus. PenteHue 3a1a4

16 CucTteMbl cuucaeHus. PenteHue 3a1a4

17 Cucrembl cuuceHud. PellieHue 3a7a4

18 CucrteMbl cuucaeHus. PenteHue 3a1a4

19 Jloruka. Jloruyeckue onepanuu




20

Jloruka. Jlorudyeckue ornepanuu

21 Jloruka. Jloruyeckue onepayuu

22 Jloruka. Jloruyeckue onepayuu

23 Pewenue 3aay Ha Temy «JIoruka»

24 Pewenue 3aa4 Ha Temy «Jloruka»

25 Pewrenue 3aza4 Ha TeMy «Jloruka»

26 Pewenve 3aay Ha Temy «JIoruka»

27 ['padrl. Mogenu.

28 I'padrl. Mogenu.

29 ['padrl. Mogenmu.

30 I'padrl. Mogenu.

31 PemieHue 3a/1a4y Ha TeMy: aHAJIU3 NIPOCTEUILIUX MO eJIeN.

32 Pemrenue 3a/ja4 Ha TeMy: aHa/IM3 IPOCTEULIUX MO/JeJIeH.

33 AnropyuTMBbI

34 AnropyuTMBbI

35 AJIrOpUTMBI

36 ANropyuTMBI

37 Pemenue 3a/1a4 Ha TeMy: NPOCThIe aJITOPUTMBI JJ1s1 KOHKPETHOTO
UCHOJIHUTESA ¢ QUKCUPOBAaHHBIM HA6OPOM KOMaHJ,

33 Pemenue 3a1a4 Ha TeMy: NPOCThIE AJITOPUTMBI JJ1s1 KOHKPETHOTO

HCIIOJIHHUTEJIA C (l)I/IKCI/IpOBaHHbIM Ha60pOM KOMaH/|




39 AJIFOpI/ITMbI, 3alIMCAHHbIE€ Ha A3bIKE IPOrpaMMHUPOBAHHNA

40 ANTOpUTMBI, 3allMCaHHbIE Ha A3bIKe IPOTrPaMMHUPOBAHUA

41 HUHTepHeT. Ajpecauusd B UHTepHeT.

42 UuTepHeT. Agpecanuda B UHTepHeT.

43 [IpuHLMNBI noMcka HGopManuu B UHTepHeTe. Pelenue 3aga4
44 [IpuHLIMNBEI MOMcKa HHGopMaluu B UHTepHeTe. PeleHue 3a7a4
45 [Touck nHPopManuu B dpaisiax ¥ KaTajorax KOMIbTepa

46 [Torck nndopmanyu B ¢paiiiax v KaTajorax KOMIboTepa

OnpepeneHve KoM4yecTBa U MHPOPMaIMOHHOTO 06 bEéMa dailsios,

47
OTOOPaHHBIX 10 HEKOTOPOMY YC/I0BHUIO

48 OnpejesieHre KoJiM4ecTBAa U UHGOPMaLLMOHHOT0 06'béMa $ailsios,
OTOOPaHHBIX [10 HEKOTOPOMY YCJIOBHIO

49 O6paboTka 60/1bLIOr0 MAcCHBa JAaHHBIX C UCII0JIb30BaHHUEM CPe/CTB
3JIEKTPOHHOM Tab/IUIbI

50 0O6paboTka 60J1bLIOTO MAaCCHBA JJAHHBIX C UCII0JIb30BAHUEM CPE/CTB
3JIEKTPOHHOM Tab/IM1Lbl

51 0O6paboTka 60J1bLIOTO MAaCCHBA JAHHBIX C UCII0JIb30BAHUEM CPE/CTB
3JIEKTPOHHOM Tab/IM1Lbl

5o O6paboTka 60/1bLIOr0 MAacCHBa AaHHBIX C UCII0JIb30BaHHWEM CPe/CTB
3JIEKTPOHHOM Tab/IUIbI

53 0O6paboTka 60J1bLIOTO MAaCCHBA JJAHHBIX C UCII0JIb30BAHUEM CPE/CTB
3JIEKTPOHHOM Tab/IUIbI

) 0O6paboTka 60JIbLIOTO MAaCCHBA JJAHHBIX C UCII0JIb30BAHUEM CPE/CTB
3JIEKTPOHHOM Tab/IMLbl

55 CosziaHMe NporpaMMBbl JJis1 3aJlaHHOTO UCIIOJIHUTEJIA

56 Co3zaHue nporpaMMbl i1 3a/JaHHOTO UCIIOJIHUTEJIS

57 Co3ziaHMe NporpaMMBbl JJis 33JlaHHOTO UCIIOJIHUTEJIA

58 CosziaHMe NporpaMMBbl JJis 3aJlaHHOTO UCIIOJIHUTEJIA

59-68 | TpeHHUHT MO BapuaHTaM C NMOCJeAYIONUUM 00CYK/eHUeM pe3ybTaToB.




ITPOBEPAEMBIE HA OI'3 10 HH®OPMATHUKE TPEBOBAHHUA K PE3Y/JIbTATAM
OCBOEHHMA OCHOBHOW OBPA30BATEJIbHOH ITIPOTPAMMbI OCHOBHOT'O
OBIIEI'0O ObPA3BOBAHHA

Koga

IIpoBepsieMble TPpe6OBaHMS K IPpeAMETHBIM pe3yJibTaTaM 6a30BOro
YPOBHS OCBOEHHSI 0OCHOBHOM 00pa30BaTe/IbHOU NPOrpaMMbl OCHOBHOTO
o61ero o6pa3oBaHusa Ha ocHoBe PI'OC

3HaTb (IOHUMATh)

1.1

ByiasieHve OCHOBHBIMHM MOHATHUSIMH: MHPOpPMaLMs, Mepejayda, XpaHEHHE U
obpaboTka HHPOpPMAIUH, AJTOPUTM, MOJesb, UUGPOBOM NPOAYKT M HX

HCIIOJIb30BaHUE Jid pelleHUuA y‘{e6HbIX U MMPAKTHUIE€CKUX 3a4a4

1.2

BJIa,ELEHI/Ie [MOHATHUAMU: BbICKA3blBAHHE, JIOTHUYECKAA Ollepalnd, JIOTH4eCKoe

BbIpaKeHue

YmMmeTn

2.1

YMeHue onepupoBaTh eJUHULIAMU U3MepeHUs] UHPOPMAIMOHHOTO 06'béMa U

CKOpPOCTH nepegair JaHHbIX

2.2

YMeHHe 3anMCcbIBaTh U CpaBHUBATH Liesible uucaa oT 0 7o 1024 B pa3iMyHbIX
MMO3UIJMOHHBIX CHCTEeMaxX CUYMCJEeHHsI C OCHOBaHUSMH 2, 8, 16, BBINOJHATH

apudMeTHYeCKHe onlepalui HaJ, HUMU

2.3

YmMmenue KOAWUPOBATb U AE€KOAHUPOBATD COO6LL[eHI/IH 10 3alaHHbIM IIpaBHWJIaM,
[IOHHUMaHHW€ OCHOBHBIX IIPUHIHUIIOB KOAUPOBAHUA I/IHCl)OpMaLU/II/I paBﬂH‘{HOﬁ

IPUPO/ibl: TEKCTOBOM, rpadUuecKo, ay 1o

2.4

YMeHue 3allMCbIBaATb JIOTH4YeCKHeE BbIPpaXX€HUA C HCIOJIb30BaHHEM
AU3BIOHKIOHWK, KOHBIOHKIOHHW W OTpHLAHHA, onpeaejadTb HCTUHHOCTDb
JIOTUYECKHX Bblpa}KeHI/IP’I, €CJIN U3BECTHbI 3HAY€HUA MCTUHHOCTH BXOJAIIKUX
B Hero IIepeMeHHbIX, CTPOHUTDb Ta6JII/IL[bI HUCTHUHHOCTH [JId JIOTHYECKHUX
Bpra)KeHI/If/'I} 3dllUCbIBATDb JIOTHUY€CKHE BbIPpAKEHHUA Ha HM3y4YdeMOM A3bIKE

IporpaMMHpOBaHUS

2.5

YMeHue COCTaBJIATDb, BBINOJIHATb BPYYHYI0 U Ha KOMIBIOTEpPE HECJIOXKHbIe
aJITOPUTMbI [Jis1 yIpaBjieHUs HcnoaHUuTensaMu (UYepemnamika, YepTEXHUK U
Jipyrue); co3jaBaTb W OTJIQXXUBATb NpPOrpaMMbl Ha OJHOM W3 $3bIKOB

nporpammupoBaHus (Python, C++, [Ilackanb, Java, C#, IlkoabHbIN




AnropuTMuueckuid  fI3bIK), peasu3yOIIMe  HeCJO0XHble  aJTrOPUTMBbI
00pabOTKM 4YMCJIOBBIX JaHHBIX C HCIIOJb30BaHWEM ILMKJIOB U BETBJIEHUUY;
yMeHUe pas3buBaTb 3aJadyd Ha M0A3aJayd, HCNO0JIb30BaTb KOHCTAHTHI,
nepeMeHHble U BBIPQKEHUSA Pa3JUYHBIX TUNOB (YMCJIOBBIX, JIOTUYECKHUX,
CUMBOJIbHBIX); aHaJIM3UPOBAaThb INPEAJIOXKEHHbI aJrOPUTM, OIpeAesATh,
KakKue pe3yJbTaTbl BO3MOXHbI INpPHU 3aJ@HHOM MHOXEeCTBe MCXOJHbIX

3HAYEeHU U

2.6

YMeHMe 3amucaTb Ha M3y4yaeMOM fI3blKe NMPOTrPaMMHUPOBAHUA aJTrOPUTMBbI
IpPOBEPKU [JIeJIMMOCTU OJHOIO LeJIOTO 4YHWCJa Ha Jpyroe, HPOBEPKHU
HaTypa/IbHOTO 4YMC/Ja Ha IPOCTOTY, BblAesJeHUs LUPp M3 HATypaJbHOTO
4uCcaIa, IOMCK  MaKCUMYMOB, MHUHUMYMOB, CYMMBl  YMCJOBOH

nocisenoBaTeJIbHOCTHU

2.7

ByiasieHMe yMeHHMEeM OpHEHTHUPOBATbCSI B HeEpPapXUYeCKOM CTPYKType
dalsioBoil cucTeMbl, paboTaTh ¢ (aiiIoBOH CUCTEMOW IMEePCOHATbHOIO
KOMIIbIOTEpPA C MCHOJIb30BaHUWeM rpaduyueckoro HHTepdeica, a UMEHHO:
co3/laBaTh, KOMUPOBAaThb, IepeMellaTh, NepPeMMEHOBBLIBAThb, YyAalATb U

apxuBUpOBaThb $ail/ibl U KaTaJOTH

2.8

BﬂaﬂeHI/Ie YMEHHUAMHU W HABBIKAMHU HCIIOJIb30BAHHUA I/IH(l)OpMaLU/IOHHbIX H
KOMMYHHWKAIIMOHHBIX TeXHOJIOTUH AJId IIOMCK4a, XpaHEHHd, O6p3.60TKI/I H

nepeaadyyv M aHajin3a pa3JiIM4YHbIX BU 0B PIHCl)OpMaLlI/II/I

2.9

YMeHue BbIOMpaTb CHNOCOO NpeJACTaBJe€HUS [aHHBIX B COOTBETCTBUM C
NOCTaBJE€HHOW 3ajavyeil (Tabsuubl, cxeMbl, rpaduKy, JAUarpaMmbl) C
MCI0JIb30BAHUEM COOTBETCTBYIOLIMX MPOrPaMMHBIX CpPeACTB 06paboTKU

JlaHHBIX

2.10

YMeHune ¢opMasn30BaTbh U CTPYKTypUpOBaTb HHQOpMaIMIO, HCHOJb3YS
3JIeKTPOHHBbIE Tab/MLbl [ 00pabOTKM, aHaAu3a M BU3yaJIU3aLUU
YUCJIOBBIX JAHHBIX, B TOM 4uCJe C BblJeJleHueM Jhana3oHa TabJuIbl U
yHopsi/jouMBaHueM (COPTUPOBKOM) ero 3JieMEHTOB; YMeHHe NMPUMEHSTb B
3JIEKTPOHHBIX Tabsnnax ¢GopMyJbl [ PacyéToB C HCIOJIb30BaHUEM
BCTPOEHHBbIX  (QYHKLUMUK, abGCOJMIOTHON, OTHOCUTEJNbHOHW, CMeUIaHHOU
aZjpecalluy; MCIOJIb30BaTb 3JIEKTPOHHbIE TaGJULbI JJI YHUCJIEHHOTO

MO/JIeJIMPOBaHUA B IPOCTHIX 3a/ia4axX U3 pa3HbIX IpeJiMeTHBIX 06J1acTel




