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24. PaGouass mporpamma mno y4deOHomy mnpeamery «HUudopmarnka
(0a30BbIil ypOBEHB).

24.1. Pabouas nporpamma no yueoHomy npeamery «Mapopmarrka (6a30Bblii
ypoBeHb) (mpeameTHas oOnacth «MartemMatuka W UHpoOpMaTHKa») (Hanee
COOTBETCTBEHHO - TMporpamMma 1o HuH(opMaTuke, HHPOpPMATHKA) BKIIOYAET
NOSICHUTEIbHYIO 3alUCKY, COAEpXaHUe OOy4eHHs, IUIAHUPYEMbIE pPE3yJIbTaThl
OCBOEHUS IPOrpaMMBbI 110 HHPOPMATHKE.

24.2. TlogcHuTEIbHASA 3aNINCKA.

24.2.1. llporpamma 1o wHHQOpPMATHKE HA YPOBHE OCHOBHOTO OOIIETOo
o0pa3oBaHMsI COCTAaBJI€HAa Ha OCHOBE TpeOOBAaHMII K pe3yJbTaTaM OCBOEHUS
OCHOBHOM 00pa3oBaTeIbHONM MPOTpaMMbl OCHOBHOrO o00Iero oOpa3oBaHus,
npeactaBieHHbix B GI'OC OO0, a Takxke ¢enepanbHOM pabodeidt mporpaMmbl
BOCITUTAHUSI.

24.2.2. Tlporpamma 1o uHQOpPMATUKE JTAET MPEJCTABICHUE O IENAX, OOIIe
CTparerud OOydYeHHs, BOCHUTAHUS ¥ PA3BUTHS OOYYaIOUUXCS CpeACTBAMU
uHbOpMaTUKU Ha 0a30BOM YPOBHE, YCTaHABIMBAET O00s3aTEIbHOE MPEIMETHOE
coJiep)KaHue, MpeayCMaTPUBACT €ro CTPYKTYPHUPOBAHKE TI0 pa3eiaM U TeMaM.

[Iporpamma mo nHGOPMATHKE ONPEACIISICT KOJTUYSCTBCHHBIC U KAYECTBEHHBIC
XapaKTepUCTHKN y4eOHOro mMaTepuaia Jjis KaXJI0ro rojaa u3y4eHus, B TOM YHCIIE
JUISL CONEP KaTEIbHOTO HAMOJIHEHUSI Pa3HOTO BHUJA KOHTPOJsS (MPOMEKYTOUHOM
aTTecTaluu oOyuarommxcs, BCEPOCCUNCKUX MIPOBEPOYHBIX pabor,
roCcyapCTBEHHOM UTOTOBOM aTTECTAIINN ).

[Iporpamma o wHGOPMATHUKE SBISETCS OCHOBOU JIJISi COCTABJICHHS aBTOPCKHUX
Y4EOHBIX MTPOTPaMM, TEMATUUYECKOTO TUIAHUPOBAHUS Kypca YUUTEIIEM.

24.2.3. Hensmu u3zyyeHuss MHDOPMATUKU HAa YPOBHE OCHOBHOTO OOILEro
00pa3oBaHUs SIBISIOTCS:

(GopMUPOBaHHE OCHOB MHUPOBO33pPEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO DPa3BUTUS HAyKM WH(OPMATHUKH, JOCTHKEHHSIM HAayYHO-TEXHUYECKOTO
nporpecca M OOIECTBEHHOW MPAKTUKH, 3a CYET DPA3BUTHUS MpPEACTaBICHUN 00
uH(pOpMaIMU KAaK O BaXHEHIIEM CTPATErHMYECKOM PECYpCe pPa3BUTHUS JUYHOCTH,
rocyJapcrsa, oOIIecTBa, IOHMMAaHHUS pOJM HHPOPMALMOHHBIX IPOLIECCOB,
UH(OPMAIIMOHHBIX PECypcoB W HMH(POPMALMOHHBIX TEXHOJOTHA B YCIOBHSX
udpoBoii TpaHchopmMauu MHOTUX cdep )KU3HU COBPEMEHHOTO OOIIECTBA;



oOecrieyeHrue YCJIOBUMA, CIIOCOOCTBYIOIIMX PA3BUTHIO aJTOPUTMUYECKOTO
MBIIIJICHUST KaK HEOOXOAMMOTO YCIOBUS MPOGECCHOHATBHONW EATeTLHOCTH B
COBPEMEHHOM HMH(POPMAIIMOHHOM OOIIEeCTBE, MPEANOIararIero CrnocoOHOCTh
oOyuarorierocs pa3OuBaTh CIOXKHBIE 3ajladd Ha Oojiee MTPOCThIe MOJ3aJauu,
CpPaBHUBATH HOBBIC 3a/1a41 C 3aJja4aMH, PEIICHHBIMU paHee, ONPEISIATh Iarn s
JOCTHKCHHSI PE3yJIbTaTa U TaK JIajee;

dbopMHpoBaHHE U Pa3BUTHE KOMIIETCHIIMM o0Oywaromuxcsi B 00JacTu
UCIIOJIb30BaHUSI WH(HOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHM, B TOM YHCIIE
3HaHWM, YMEHHA W HaBBIKOB paboOThl ¢ uWHOOpMAIUEH, TPOrpaMMHUPOBAHUS,
KOMMYHHUKAIIMM B COBPEMEHHBIX MHU(PPOBBIX Cpelax B YCIOBHIX OOECICUEHUS
nH(pOpMaIIMOHHOM 0€30MaCHOCTH JTUYHOCTH 00YYaroIIerocs;

BOCIIUTAaHUE OTBETCTBEHHOTO U M30UPATEIILHOTO OTHOIICHHS K HH(POpMAITUH C
Y4ETOM IPABOBBIX M ATHUYECKUX ACIEKTOB €€ PaclpOCTPAHEHUS, CTPEMIJIEHUS K
MPOJIODKEHUIO o0Opa3oBaHus B 00gacTh HWHGOPMAIMOHHBIX TEXHOJIOTHH U
CO3UJIATCIIbHOM JICSITEIPHOCTH C TPUMEHEHHEM CPEJICTB HH(POPMAIMOHHBIX
TEXHOJIOTHUH.

24.2.4. Uudopmatuka B OCHOBHOM 0OIIIEM 00pa30BaHUN OTPAXKAET:

CYIIHOCTh HMH(OPMATUKKM KaK HAy4YHOM JAUCHUIUIMHBI, HU3Yy4aroliei
3aKOHOMEPHOCTH MPOTEKAHUS Y BO3MOXKHOCTH aBTOMATHU3aIMKU UH(POPMAIMOHHBIX
IIPOLIECCOB B PA3JIMYHbIX CUCTEMAX;

OCHOBHbIE  OOJACTH  MNPUMEHEHHS  HHPOPMATHUKH, TPEXKIE  BCETO
uH(OPMAITMOHHBIE TEXHOJIOTUH, YIIPABICHUE U COITUAIBHYIO CHEPY;

MEXIUCITUIUTMHAPHBIA ~ XapakTep HWHPOPMATUKH ©  HMH(POPMAIMOHHOM
JEATETBbHOCTH.

24.2.5. W3yyenue uHPOPMATUKH OKa3bIBAET CYIIECTBEHHOE BIIMSHUE Ha
dbopMupoBaHHE MHUPOBO33PECHUS OOYUAIOIIETOCS, €r0 >KW3HEHHYIO TO3UIIHIO,
3aKJIaJbIBACT  OCHOBBI ~ TOHUMAHUSI  MPUHIUMIOB  (QYHKIIMOHUPOBAHUS U
UCII0JIb30BaHUsl NH(POPMAITMOHHBIX TEXHOJIOTUM KaK HEOOXOJAMMOTO MHCTPYMEHTA
NPaKTHYECKH JIFOOOM JIeATENIbHOCTH W OJHOrO W3 Hambojiee 3HAYMMBIX
TEXHOJIOTUYECKUX JTOCTUKECHUN COBPEMEHHOM UBUIIU3AMA. MHOTIHE PEAMETHBIC
3HAHUSA U CHOCOOBI JIEATEIIbHOCTH, OCBOEHHBIE OOYYAIOMIMMUCS TPU U3YUYECHUH
nH(pOpPMATHKU, HAXOJAT MPUMEHEHUE KaK B paMKax o0pa30oBaTeIbHOTO Mpolecca
OpU U3YYEHUM JIPYTUX MPEIMETHBIX OO0JlacTei, TaK W B HHBIX >KU3HEHHBIX
CUTYyaIlUsX, CTAHOBSITCA 3HAYMMBIMH JJIsI (POPMUPOBAHUS KAuyeCTB JIMYHOCTH, TO



€CTb OpPHEHTUpPOBaHbl Ha (HOPMHpPOBAHME METANPEAMETHBIX M JIMYHOCTHBIX
pe3ynabTaTOB O0YUYEHUH.

24.2.6. OcHoBHble 3agaud yuyeOHoro mnpeamera «MHpopmarukay -
chopMUpoBaTh y 00yUaIOIINXCSI:

MOHMMAHUE TPUHIIMIIOB YCTPOWCTBA U (YHKIMOHUPOBAHUS OOBEKTOB
U(POBOTr0 OKPYKEHMsI, NPEICTaBICHUS 00 MCTOPUU W TEHICHLMSIX PpPa3BUTHUS
uH(dopMaTHKHU Tieproia udpoBoil Tpanchopmaluu COBpeMEHHOTO O0IIECTBA;

3HAHMS, YMCHHUS W HAaBBIKM I'PAaMOTHOM TOCTAHOBKH 3ajad, BO3HUKAIOIIUX B
IMPAKTUYCCKON JCATEIBHOCTH, JJI MX PEIICHHS C IOMOIIbI0 HH(POPMALMOHHBIX
TEXHOJIOTMA, YMEHHUS M HaBBIKK (HOPMaTU30BAHHOTO OIMCAHUS ITOCTABJICHHBIX
3a/1a4;

0a3oBble 3HaHUS 00 MHGOPMALMOHHOM MOJIETUPOBAHUHM, B TOM YHUCJIE O
MaTeMaTHYECKOM MOJIEJIMPOBAHNY;

3HAaHUE OCHOBHBIX AJITOPUTMHUYECKUX CTPYKTYp U YMEHHUE IPUMEHSTH OTH
3HAHUA IS TIOCTPOCHUS AITOPUTMOB PELICHUS 3a7ay MO0 UX MAaTEMaTUYECKUM
MOJICIISIM;

YMCHHA W HABBIKHM COCTABJICHUA IIPOCTBIX IIPOTrpaMM II0 IMOCTPOCHHOMY
AJIropuTMy Ha OJHOM M3 SI3BIKOB IIPOIrpaMMHPOBAHUS BBICOKOI'O YPOBHA,

YMCHHS W HaBBIKM S()(OEKTUBHOTO HCIOJb30BaHUS OCHOBHBIX THIIOB
NPUKIIATHBIX MporpamMM (IIPHI0KEHUIH) 00Iero Ha3HaAYeHUS U MHPOPMAIMOHHBIX
CHUCTEM JIJISl PELICHHUS C UX IMOMOIIBI0 MPAKTUYCCKUX 3a/ad, BiaJeHue 0a30BBIMU
HOpMaMHM HWH(OPMAIMOHHOW OJTHUKA M IIpaBa, OCHOBaMH HWH(OPMAI[MOHHON
0e301aCHOCTH;

YMEHHE I'PAaMOTHO HHTEPIIPETUPOBATH PE3YJIbTAThl PEIICHUS NMPAKTUYECKHUX
3alad C MOMOIIbID HH(POPMALMOHHBIX TEXHOJOTUHA, MPUMEHSATh MOJYyYECHHbIE
pPE3yJIbTATHI B IPAKTUYECKOU IEATENBHOCTH.

24.2.7. llenu u 3aga4u n3y4eHus HHPOPMATHUKUA HA YPOBHE OCHOBHOT'O O0OIIIETO
00pa3oBaHUsI ONIPEAECISIOT CTPYKTYPY OCHOBHOT'O COJIEpKaHUsl yueOHOro nmpeamMera
B BUJIC CIICIYIOIIUX YETHIPEX TEMATUUYECKUX PA3ICIIOB:

1idpoBas TpaMOTHOCTB;

TEOPETUYECKHE OCHOBBI HH(POPMATHKHU;



AJITOPUTMBI U ITPOTPAMMHUPOBAHUE;
nH(OPMAITMOHHBIC TEXHOJIOTHH.

24.2.8. O6uiee 4nuCciI0 4acoB, PEKOMEHIOBAHHBIX JUJISl U3YUYEHUSI HH(POPMATUKH
Ha 0a30BOM ypoBHE, - 102 vaca: B 7 knacce - 34 gaca (1 4ac B Hezento), B 8 Kiacce
- 34 gaca (1 gac B Henemno), B 9 kinacce - 34 yaca (1 yac B HezleJIO).

24.3. Conepxanne o0y4eHnusi B 7 Kjacce.
24.3.1. lludposast rpaMOTHOCTb.
24.3.1.1. KomnbioTep - yHUBEpCAIbHOE YCTPOUCTBO 00pAOOTKH JaHHBIX.

Komneiorep - yHUBEpCAIbHOE BBIYUCIUTENBHOE YCTPOMCTBO, paboTaroIIee 1o
nporpamme. TUMbl KOMIBIOTEPOB: MEPCOHANBHBIE KOMIIBIOTEPHI, BCTPOCHHbBIE
KOMITBIOTEPHI, CYNIEPKOMITbIOTEPHI. MOOUIIbHBIE YCTPOUCTBA.

OcCHOBHBIE KOMITOHEHTBl KOMIBIOTEpAa M MX Ha3zHaueHue. lIpoueccop.
OnepatuBHass M JIOITOBPEMEHHAas IMaMsATh. YCTPOMCTBA BBOJA U BBIBOJA.
CeHCOpHBII BBOJ, JAaTYMKKW MOOWJIBHBIX YCTPOMCTB, CpeICcTBa OMOMETpUUYECKOU
ayTeHTH(UKAIIHIH.

Hcropust pa3BUTHS KOMITBIOTEPOB U TPOrpaMMHOTO obecriedeHust. [lokonenus
KOMITBIOTEPOB. CoBpemeHHbIE TEHJICHIIUU pa3BUTHUS KOMIIBIOTEPOB.
CynepkoMIbIOTEPHI.

HapaJIJ'IeJ'IBHI:ole BBIYHMCJICHHSI.

[lepconanbhbiii kommnbtoTep. [Iporeccop M ero XxapakTepucTUKH (TaKTOBas
yacToTa, pa3psaHocTh). OmnepatuBHas mnamsaTh. JlodroBpemMeHHass MaMSTh.
YcerpoiictBa BBoa U BbIBOJA. O0OBEM XpaHUMBIX JaHHBIX (OMEpaTHUBHAS MaMATh
KOMITBIOTEPA, KECTKUU U TBEPAOTEIIbHBIM JHUCK, MOCTOSIHHAS MaMsITh cMapT(oHa)
Y CKOPOCTB JOCTYMA JJIs PA3JINYHBIX BUJOB HOCUTEIIECH.

Texnuka 6€30MacHOCTH U ITpaBuiIa pabOTHI HA KOMITBIOTEPE.
24.3.1.2. [IporpaMmbl U TaHHBIE.

[IporpaMmmHoe oOecrieueHne KommbioTepa. [IpukiagHOoe mMporpaMMHOE
obecrnieueHue. CucremHoe MPOrpaMMHOE obecrnieueHue. Cucremsl
nporpammupoBanus. [IpaBoBasi oxpaHa mporpamMM U JaHHbIX. becruiatHeie u
yCIIOBHO-O€ecTuiaTHbIe mporpaMMbl. CBOOOTHOE TPOTrPaMMHOE 0OECTICUCHHE.



@aitnel 1 manku (kataynorw). [IpuHIUNBl MOCTpoeHus (anIoBBIX CHCTEM.
[Tomroe wms dabina (mankw). Ilyte k ¢aitmy (mamke). PabGora c¢ daitmamu u
KaTajJjoraMi CpeACTBaMU ONEPALMOHHON CHUCTEMBI: CO3/aHHE, KOIHMPOBAHUE,
nepeMelleHrne, NepeuMeHoBaHre U yaaieHue (GpaiaoB U namnok (katajaoron). Turbl
¢aiinos. CaoiictBa (aityioB. XapakTepHble pa3Mmepbl (aillioB pa3iMYHBIX THIIOB
(cTpaHulla TEKCTa, AJNEKTPOHHAsT KHMTa, (pororpadusi, 3anuch NECHU, BUICOKIIUII,
MOJIHOMETPXKHBIA (uibM). ApxuBanus AaHHbIX. VCHoab30BaHHE MPOTPaAMM-
apxuBatopoB. DaitnoBeiii MeHemkep. [louck (aitioB cpeacTBaMu OneparmoHHON
CUCTEMBI.

KommneroTepHsie BUPYCBHI M APYrM€ BPEIOHOCHBIE Nporpammel. IIporpammsr
JUISl 3aIIATHI OT BUPYCOB.

24.3.1.3. KOMIbIOTEpHBIE CETH.

OO0benuHeHne kKoMmibloTepoB B ceTb. Cerb WHTepHeT. Beb-crpanuna, BeO-
caiit. Ctpykrypa aapecoB BeO-pecypcoB. bpayzep. [louckobie cuctemsl. [lonck
uHOpMAIIMK TI0O KIIOYEBBIM CIIOBaM U M0 HW300pakeHH0. JoCTOBEpHOCTH
uHdopmaImm, moayueHHoi u3z urepHera.

CoBpeMeHHbIE CEPBUCHI NHTEPHET-KOMMYHHUKALIUH.

CereBoii 3THKET, 0a30Bble HOPMBbI MH(POPMALMOHHON ATHUKKW WU MpaBa Mpu
pabote B Untepuere. CTpaTeruu 6e3omnacHoro nopejgeHus B Miatepuere.

24.3.2. Teopernueckue 0CHOBbI HH(HOPMATHKH.
24.3.2.1. Uudopmarus u nuHGOpMaITMOHHBIE TTPOIIECCHI.
Nudopmarus - 0JHO U3 OCHOBHBIX MOHATHIM COBPEMEHHOMN HAYKH.

WNudopmanius Kkak CBEJCHUs, IpeIHA3HAYCHHbIE JIJIs1 BOCIIPUITHS YEIOBEKOM,
U uHbopManus KAk JaHHBIe, KOTOpble MOTYyT ObITh  00paboTaHbI
ABTOMATU3UPOBAHHOW CUCTEMOM.

I[I/ICerTHOCTB JaHHBIX. B03MOXHOCTh OIMCaHUs HCIIPCPBIBHBIX O0OBEKTOB U
IMpoueCCOB C IOMOIIBIO JUCKPETHBIX JaAHHBIX.

NudopmarimonHbie MPOIECCHl - TMPOIECCHI, CBSI3aHHBIE C XPaHCHUEM,
npeoOpa3oBaHUEM M MEepeTadei TaHHbBIX.

24.3.2.2. llpencraBienue nHGOpMAITHH

CumBon. AndaButr. MomHocTs andaButa. Pa3zHooOpasue SI3BIKOB |



andaButoB. EcTecTBeHHbIe U (popManbHBIC A3BIKU. AJIPaBUT TEKCTOB Ha PyCCKOM
s3bike.  JIBowuHbld andaBur. KoanyecTBO BCEBO3MOXKHBIX CIIOB  (KOJOBBIX
KoMOUHaIui) (HUKCUPOBAHHOW MJIMHBI B ABOMYHOM andasute. [IpeoOpazoBanue
mo0oro andaBuTa K IBOMYHOMY. KOTMYECTBO pa3iMYHBIX CJIOB (DUKCUPOBAHHOM
JUTMHBI B aihaBUTE ONMPEIeIEHHON MOIITHOCTH.

KonupoBanue CHMBOJIOB OJHOTO ajipaBUTA C TMOMOIIBIO KOJOBBIX CJIOB B
npyrom aiadaBuTe, KoJaoBas TabIUIA, TEKOIUPOBAHHE.

JIBomunblii koxa. IlpeacraBieHWE MaHHBIX B KOMIBIOTEPE KaK TEKCTOB B
JBOMYHOM aji()aBuUTE.

Nudpopmaninonusiii 00beM JaHHBIX. BUT - MUHMMaNbHAS €IMHULIA KOJIUYECTBA
uH(popMalMu - ABOMYHBIA pa3psa. EauHunel usmepeHuss HHPOPMALMOHHOTO
oObeMa JaHHBIX. buT, 0alT, kKMI00alUT, MeradaiT, ruradamT.

CKOpOCTB nepecaad 1aHHbIX. E,Z[I/IHI/IHBI CKOpPOCTH Mepcaad IaHHbIX.

Komuposanue texctoB. PaBHomepnsiii koa. HepaBHomepHsbiit koa. Konuposka
ASCII. Bocemubutneie komupoBku. llonstue o xkomupoBkax UNICODE.
JlexoaupoBaHHue COOOIIEHHI C UCIIOIb30BaHUEM PABHOMEPHOI'O M HEPABHOMEPHOIO
koaa. MupopManimoHHbIit 00beM TEKCTa.

Hckaxxenne nHGpopMaluu pu nepeaaye.

OO6miee mpejacTaBiieHne O HUGPOBOM TMPEACTABICHUM ayJIMOBU3YaJbHBIX M
JPYTUX HETPEPHIBHBIX JaHHBIX.

KonmupoBanne muBera. IlBeroBeie wmoxaenu. Mogaens RGB. I'nmyGuna
KoaupoBanus. [lammTpa.

PactpoBoe m BekTOopHOE mpencraBicHue H300pakeHwil. Ilukcens. OneHka
UH(POPMAITMOHHOTO 00BbeMa rpapUuecKuX JaHHBIX U PACTPOBOTO U300paKEHUSI.

Koauposanue 3Byka. PazpsaHocTs u vacrora 3anucu. KoanmdecTBo KaHAIOB
3aIUCH.

OlneHKa KOJIMYECTBEHHBIX IMapaMETPOB, CBSA3AHHBIX C MPEICTABICHUEM U
XpaHEeHHEM 3BYKOBBIX (pailsioB.

24.3.3. UudopmaimoHHbIe TEXHOJIOTUH.

24.3.3.1. TeKCTOBbIE JOKYMEHTHI.



TexcTroBble MOKYMEHTHI W WX CTPYKTYpHBIE d3JE€MEHTHI (CTpaHHIla, ad3ail,
CTpOKa, CJI0BO, CUMBOIN).

TekcToBbII mpoueccop - MHCTPYMEHT CO3JaHus, pEJAaKTHPOBAaHUA U
dopmatupoBanus TekcToB. lIpaBuna HabOopa Tekcra. PemakTupoBaHue TeKcTa.
CgoiictBa cumBojoB. Ilpudr. Tunsl mpudroB (pybdieHble, C 3acedykamu,
MoHomMpuHHbIE). [lomykupHoe M KypcuBHOe HauepraHue. CBoiicTBa ab3aleB:
rpaHullbl, a03allHbI OTCTYI, WHTEpBaJ, BbIpaBHMBaHME. [lapameTpbl CTpaHUIBL.
CruneBoe hopmMaTHpoBaHUE.

CtpykTypupoBanue uHGOpPMAIMU C TIOMOIIBI0 CIHCKOB U  TaOJIHII.
MHuoroypoBHeBbIe CITUCKH. J[00aBieHre Ta0IHI] B TEKCTOBBIC IOKYMEHTHI.

BceraBka m300pakeHHil B TEKCTOBBIE JOKYMEHThL. OOTeKaHHE M300pakeHHI
TEKCTOM. BKIIIOU€HHE B TEKCTOBBI JIOKYMEHT auarpamm, (popmyl, Hymepauuu
CTpaHULl, KOJIOHTUTYJIOB, CCbUIOK U APYTUX 3JIEMEHTOB.

[IpoBepka npaBonucanus. PacctaHoBKka nepeHOCOB. 1'010COBOM BBOJ TEKCTA.
Onrtuueckoe pacro3HaBaHue TekcTa. KommbroTepHbll nepeBoa. Mcnonab3oBaHue
cepBucoB MuTeprera my1s 00paboTKH TEKCTa.

24.3.3.2. KomnbsroTepHas rpaduka.

3HaKOMCTBO C TIpaUUEeCKUMU penakTopaMu. PacTpoBbleé  pPHUCYHKH.
Hcnonb3oBanue rpadpuueckux NpuMUTHBOB.

Onepatuu pegaKkTupoBaHus rpa@uueckux 00bEKTOB, B TOM YuCie HU(POBBIX
doTorpaduit: u3MeHeHue pasmepa, oOpe3ka, MOBOPOT, OTpaKeHHe, padora C
oOnacTssiMu (BbIENIEHHWE, KOMUPOBAHHWE, 3aJMBKAa IIBETOM), KOPPEKIIUS IIBETa,
SIPKOCTH ¥ KOHTPACTHOCTH.

Bextopnas rpaduka. Co3mgaHue BEKTOPHBIX PHCYHKOB BCTPOCHHBIMU
CpelCcTBaMM TEKCTOBOTO MPOLECCOpa WM APYrHMX Mporpamm (MpUIIOKEHHH).
JloOaBiieHre BEKTOPHBIX PUCYHKOB B JJOKYMEHTHI.

24.3.3.3. MyabTUMEIUUHBIC TPE3CHTALINM.

[ToaroroBka MyabTUMEIUMHBIX Mpe3eHTannii. Cnaiia. JloOaBieHue Ha clam
TeKCTa U n3o0paxeHuid. Pabora ¢ HECKOJIBKUMHM ClIaiiIaMHu.

JloGaBneHune Ha claiij] ay IMOBU3yalIbHBIX TAHHBIX. AHUMAIUA. [ uepCcCehlIKy.

24.4. Conep:xkanue o0yyeHus B 8 kiacce.



24.4.1. Teopernyeckue OCHOBBI UHPOPMATUKH.
24.4.1.1. CucTeMbl CUUCIICHUSI.

Heno3uunoHHbIE M MO3ULIMOHHBIE CUCTEMBI cUUCIIeHUS. AnpaBut. OCHOBAHHUE.
Pa3BepHyTas ¢opma 3amucu uucna. IlepeBox B NECATUYHYIO CUCTEMY YHUCEN,
3aMMCaHHBIX B APYIMX CUCTEMAX CUUCICHUS.

Pumckas cucrema CUnucCiaeHuUs.

JlBonunasi cuctema cuucienus. I[lepeBoy nensix uucen B mpeaenax ot 0 mo
1024 B nBOMYHYIO CHUCTEMY CUHMCIEHUs. BocbMepuyHas cucTeMa CUHUCICHUS.
ITepeBon uncen U3 BOCbMEPUYHON CUCTEMBI B IBOMUHYIO U JECATUYHYIO CUCTEMBI
u obparno. lllectHagnarepuunas cucrema cuucienus. [lepeBon umcen wu3
IIECTHA/IIIATEPUYHON CHCTEMBI B JIBOMYHYIO, BOCBMEPUYHYIO U JICCATUYHYIO
CHUCTEMBI U 0OpATHO.

Apudmernyeckue onepary B JBOUYHON CUCTEME CUUCIICHHUS.
24.4.1.2. DneMeHTbl MATEMATUYECKOM JIOTUKH.

Jlormueckue  BbICKa3bIBaHMsA. Jlormueckue 3HAYEHUS  BBICKA3BIBAHMH.
DJIeMEHTapHbIE W COCTAaBHBIC BBICKAa3bIBaHUA. JIOTMUYECKHUE OMepaluu: «u»
(KOHBIOHKIIMSI, JIOTMUECKOE YMHOXKEHHE), «WIn» (AUIBIOHKIUS, JIOTHYeCKOe
CIIOKEHUE), «He» (Jlormueckoe oTpuuanue). [Ipuopurer JIOrMuecKux onepauui.
Ornpenenenrne UCTUHHOCTH COCTaBHOTO BBICKA3bIBaHUS, €CJIM U3BECTHHI 3HAYCHUS
MCTUHHOCTU BXOJSIIMX B HEro »3JEMEHTApHBIX BbICKa3bIBaHWM. Jlormueckue
BhIpakeHus. IlpaBuia 3amucu JIOrMYecKuX BbIpakeHuU. IlocTpoenme TadIuIl
MCTUHHOCTHU JIOTHYECKUX BBHIPAKCHUH.

Jlornyeckue 31eMeHThl. 3HAKOMCTBO C JIOTHYECKMMU OCHOBAMH KOMIIBIOTEPA.
24.4.2. AnropuTMBbl ¥ IPOrPaMMHUPOBAHUE.
24.4.2.1. UcnonHUTENN 1 anrOpUTMBL. AITOPUTMHUYECKAE KOHCTPYKIUU.

[Tonarne anroputma. MCmomHWUTENM anropuTMOB. AJITOPUTM KAk IUIaH
yIPaBJIEHUS UCIIOJIHUTEIIEM.

CaoiicTBa anropurma. CriocoObI 3aMTMCH anropuT™Ma (CIIOBECHBIN, B BUJIE OJIOK-
CXEMBI, TPOrpamMmma).

AnroputmMudeckre KOHCTpYKUMU. KOHCTpykiusi «cienoBaHuey. JIMHeWHbIM
anroput™.  OrpaHMYEHHOCTh  JIMHEWHBIX  QJITOPUTMOB:  HEBO3MOXKHOCTH



npcaAyCMOTpCTh 3aBUCUMOCTDL ITOCICAOBATCIbHOCTH BBIITOJIHACMBIX I[CﬁCTBHﬁ oT
HCXOAHBIX JaHHBIX.

KOHCTPYKI_II/IH «BCTBJICHHUC)»: IIOJIHAsA W HCIIOJHAadA (I)OpMBI. Breimonnenue u
HCBLITIOJIHCHUC YCJIIOBUS (I/ICTI/IHHOCTB Hn JOXHOCTBb BBICKaSBIBaHI/IH). HpOCTBIe u
COCTaBHBIC YCIIOBHAL.

KOHCTpYKHI/I}I «IIOBTOPCHUA»: HUKIIBI C 3daJJaHHBIM YHCJIIOM HOBTOpeHHﬁ, C
YCJIOBHUCM BBIIIOJIHCHUS, C HGpGMGHHOﬁ OUKJIA.

Pazpabotka miis (popMalbHOrO HCIOJHHTENS arOPUTMa, MPUBOJSIIETO K
TpeOyeMoMy pe3yabTaTy MpU KOHKPETHBIX HWCXOMHBIX JaHHBIX. Pa3paboTka
HECJIOKHBIX aJITOPUTMOB C HCIIOJIb30BAHUEM LIUKJIOB U BETBIICHUU JJIs1 YITPABJICHUSA
dbopManbHBIMU HUCHOJHUTENSIMU, TakuMH Kak PobOort, Uepemnaika, YepTexHUK.
BpinonHeHne anropuTMOB BpPYUYHYIO M Ha KommbioTepe. CHHTaKCUYECKHUE U
Jorudeckue omuoku. OTKa3bl.

24.4.2.2. 5131k IpOorpaMMHUpPOBaHUA.

S3eik mporpammupoBanus (Python, C++, Ilackans, Java, C#, IIkoibHBIH
ANropuTMUYECKHUI S3BIK).

CuctemMa mNpoOrpaMMUPOBAHUS: PEAAKTOP TEKCTa MPOrpaMm, TPAHCISTOP,
OTJIAUHK.

HﬁpeMeHHaHZ TUII, UMs, 3HAYCHHC. HCJ'H::IC, BCIICCTBCHHBIC M CHUMBOJIBHBIC
ICPCMCHHBIC.

Onepatop mnpucBanmBaHusa. ApUPMETUYECKHE BBIPAKEHUS M TMOPSAOK HX
BbluncieHus. Onepanuu ¢ LeJIbIMA YUCIAMHU: LIEJIOYUCIEHHOE AEJIEHUE, OCTATOK OT
JIEJICHUS.

Bernenns. CocTaBHblE yCIOBHS (3allUCh JIOTHUECKUX BBIPAXXEHUN Ha
U3y4aeMOM S3bIKE IPOrpaMMHUpoBaHusl ). HaxoxxaeHue MUHUMyMa U MaKCUMyMa U3
IBYX, TPEX W YEThIpeX uuces. PemieHue KBAaJpaTHOrO ypaBHEHHS, MMEIOLIETO
BEILIECTBEHHBIE KOPHHU.

JlnanoroBas oOTJiajJKka MOpPOrpaMM: IMOIIArOBOE BBIMOJIHEHUE, MPOCMOTP
3HAYCHUH BEJIMYMH, OTJIaJ0YHBIN BBIBOJI, BHIOOP TOYKHU OCTAHOBA.

ukn ¢ ycmoBuem. AnroputMm EBKamaa i HaXO0XACHUS HaWOOJBIIETO
o0111ero JeauTensl IByX HaTypajbHbIX yucen. Paz0ueHue 3amucu HaTypajIbHOIO
Yyyclia B MO3UIMOHHOW CHCTEME C OCHOBAHWMEM, MEHBIIMM WM paBHbIM 10, Ha



OT/ICJIbHBIC U PHI.

[ukn ¢ nepeMeHHONU. AJTOPUTMbI TPOBEPKHU ACITUMOCTH OJTHOTO I[EJI0T0 YHCIia
Ha JPYroe, NpOBEPKU HATyPaJIbHOTO YMCia Ha IPOCTOTY.

O6paboTka CUMBOJIBHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) NEPEMEHHBIC.
[TocumBonbHas 00padoTKa cTpok. [TogcueT 4acToThl MOSIBAEHUS! CUMBOJIA B CTPOKE.
BceTrpoennsie pyHKIMM 1711 00pabOTKH CTPOK.

24.4.2.3. AHaIN3 aITOPUTMOB.

Omnpenenenrne BO3MOXHBIX peE3yJbTAaTOB paOOThl aNropuTMa MPH JTaHHOM
MHOKECTBE BXOJHBIX JaHHBIX, ONPEACICHUE BO3MOXHBIX BXOJHBIX JIAHHBIX,
MPUBOSIIUX K TAHHOMY PE3YJIbTATy.

24.5. Conep:xkanue o0yyeHus B 9 Kiacce.
24.5.1. lludpoBas rpaMOTHOCT.

24.5.1.1. I'no6anbHas ceth IHTEpHET U CTpaTeruu 0€301MacHOro MOBEACHUS B
HEW.

['mo6anbhas cerb Muatepuer. [P-aapeca y3moB. CereBoe XpaHEHHE NaHHBIX.
MeTtoabpl MHIUBUAYAIBHOTO U KOJUIEKTUBHOTO pa3MeElleHUs] HOBOM MH(OpMalUK B
WNurepuere. bonbiine panHbie (MHTEPHET-JAHHBIE, B YaCTHOCTH JIaHHbBIC
COITMAJIBHBIX CETeH).

[Tonarne 06 wmHOpMaIMOHHOW 0€30MaCHOCTH. YTPO3bl HHGOPMAIMOHHON
0e3omacHOCTU TpHu padboTe B riI00adbHOM CETH M METOAbl MPOTUBOACHCTBUS UM.
[IpaBuna Oe3omacHoW ayTeHTU(dUKAIMU. 3anUTa JUYHOW HHPOPMAIMK B
HNurepnere. be3onacHbie cTtpareruu noseneHus B Murepnere. Ilpenynpexnenue
BOBJICUCHHS B JICCTPYKTUBHBIE W KPUMHHAIBbHBIE (DOPMBI CETEBOW aKTUBHOCTHU
(knOepOyIUTMHT, PUILMHT U APYTHe POPMBI).

24.5.1.2. PaGota B uH(OpMAIIMOHHOM MTPOCTPAHCTBE.

Buner nestensHocTH B IHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHUKAIIMOHHBIE
cepBHChl (TIOUYTOBasi Cily»k0a, BHUIACO-KOH(EPEHI-CBS3b U JPYrHe), CIpPaBOYHBIC
CITyOBI (KapThl, pACITUCAHUS U APYTHE ), IOUCKOBBIE CIIYKObI, CITy>KObI OOHOBIICHUS
IpOrpaMMHOr0o oOecnedeHus Hu Japyrue ciayxObl. CepBUCHI TOCYJapCTBEHHBIX
yciyr. OOnauHble XpaHuiuiia JaHHbIX. CpeacTtBa COBMECTHOM pa3paboTKu
JNOKyMeHTOB (oHnaiiH-o¢pucel). [IporpammHoe oOecrieyeHue Kak BeO-CEpBUC:



OHJIAHOBBIE TEKCTOBBIE U IPaPUIECKUE PEAAKTOPHI, CPEIbI pa3pabOTKH IPOrPaAMM.
24.5.2. Teoperndyeckne OCHOBBI HHPOPMATHKH.
24.5.2.1. MoaenupoBaHue Kak METO/| IIO3HAHHUS.

Mopens. 3agaun, pemraemMble ¢ MOMOIIBIO MoJenupoBanus. Kiaccudukanuu
Mozeneil. MarepuanbHble (HaTypHbIe) U UH(GOpMaIMOHHbIE MoJieu. HenpephiBHbBIE
U JUCKpeTHble Mojenu. Mmutanumonnsie Mozgenu. Urpossie Mopenu. OlieHka
COOTBETCTBHS MOJIETTU MOJICTTUPYEMOMY OOBEKTY U IIEJISIM MOJICTUPOBAHMUS.

Tabmuunsie Mogenu. Tabnuila Kak MpeACTaBICHUE OTHOIICHHUS.

baser mamabix. OTOOpP B TAaOIUIlE CTPOK, YIOBIETBOPSIONINX 3aJaHHOMY
YCIOBHIO.

I'pad. Bepmuna, pedbpo, nyTs. OpUEHTHUPOBAHHBIE U HEOPUEHTUPOBAHHBIC
rpadsl. Jnuna (Bec) peOpa. BecoBas martpuna rpada. JlivHa nytH Mexmy
BepmHamu rpada. [louck ontumanbHoro mytd B rpade. HauanbHas BepiimHa
(MCTOYHUK) U KOHEYHAasi BepIIrHa (CTOK) B OPUEHTHPOBAHHOM Tpade. Brruncienue
KOJINYECTBA ITyTEH B HANPABICHHOM al[MKINYECKOM Tpade.

Hepeso. Kopenn, BepmmHa (y3en), uct, pedpo (xyra) aepesa. Beicora aepena.
[Toanepeso. IIpumeps! ucnonb30BaHus AepeBbeB. [lepedop BapuaHTOB ¢ HOMOUIBIO
JiepeBa.

[TonsiTue MareMaTM4eckoll MoJeNH. 3ajadyd, PEHIaeMble C TMOMOIIbIO
MaTeMaTH4YeCKOro (KOMIBIOTEPHOT0) MoAeIupoBanus. OTandue MaTeMaTH4ecKon
MOJEIM OT HATYpHOW MOJEIW M OT CJOBECHOro (JIMTEPAaTypHOTO) OIHUCAHUS
00BEKTA.

OTansl KOMIIBIOTCPHOI'O MOACIIMPOBAHMA: IMOCTAHOBKA 3ada4H, IIOCTPOCHHC
MaTeMaTHYEeCKOM MOJICJIH, IIporpaMmMHasd pcajin3anunsa, TCCTUPOBAHUC, ITPOBCIACHUC
KOMITBIOTCPHOI'O 3KCIICPUMCHTA, aHaJIM3 €TI0 PE3YyJIbTATOB, YTOYHCHNC MOJCIIN.

24.5.3. AlropuT™MblI 1 IPOrpaMMHUPOBAHUE.
24.5.3.1. Pa3zpaboTka anropuTMOB U IPOTPAMM.

Pa3Ouenue 3anaun Ha noxazanauu. CocTaBieHHE aJTOPUTMOB U MPOTPAMM C
UCIIOJIb30BAHUEM BETBJICHUM, LMKJIOB M BCIIOMOTAaTEIbHBIX AJTOPUTMOB JUIA
yHOpaBiIeHUs] UCHoNHUTENeM PoOOT miM APYyrMMH HCIOJIHUTEISIMHU, TaKUMU Kak
Uepenamka, YepTe:KHUK U APYTUMH.



Tabnuunbie BenmuunHbl (MaccuBbl). OmHOMEpHBIE MaccuBbl. CocTaBlieHHE U
OTJIaJIKa TIPOTPAMM, PEATH3YIOIINX TUTIOBBIE AITOPUTMBI 0OPaOOTKH OJTHOMEPHBIX
YUCJIOBBIX MAaCCUBOB, Ha OJIHOM W3 SI3bIKOB mporpammupoBanust (Python, C++,
[Tackans, Java, C#, [lIkonbHbIN AITOpUTMHUYECKUN SA3BIK): 3a0JHEHUE YUCIOBOTO
MaccHBa CIIy4alHbIMU YKCJIaMHU, B COOTBETCTBUHU ¢ (HOPMYJION WM MyTEM BBOJIA
Yyucesl, HaXOXXJCHHE CYMMBI 3JIEMEHTOB MAaCCHUBA, JIMHEHHBIN TMOMCK 3aJaHHOIO
3HAYCHUS B MacCUBE, MTOJICUET DJIEMEHTOB MacCUBa, YAOBJICTBOPSIONINX 33 IAHHOMY
YCJIOBHUIO, HAaX0XKJACHUE MHUHHMAIbHOTO (MaKCUMallbHOIO) SJEMEHTa MacCHUBa.
CopTHupoBKa MaccuBa.

OOpaboTka TOTOKa JAaHHBIX: BBIUMCICHHE KOJIWYECTBA, CYMMBI, CPEIHETO
apu(pMETUYECKOTO, MHHUMAJIBHOTO W MAaKCHMaJbHOTO 3HAYEHHUS 3JIEMEHTOB
IIOCJIEIOBATENBHOCTH, yIOBIETBOPSIOIIUX 3aJAHHOMY YCIIOBHUIO.

24.5.3.2. YpaBieHue.

VYpasnenue. Curnan. OOpatHas cBsa3b. [lomydyeHne curaasoB oT HUQPPOBHIX
JAaTYUKOB (KacaHWsi, pPAacCTOSIHUSA, CBETa, 3BykKa H Jpyroro). Ilpumeps
WCIIOJIb30BAHUS PUHIINTIA OOPATHON CBSI3U B CUCTEMAaX YIIPABICHUS TEXHUIECKUMU
YCTPONCTBAMH C TTOMOIIBIO TATYNKOB, B TOM YHCJIC B pOOOTOTEXHUKE.

[Ipumepsl poOOTU3UPOBAHHBIX CUCTEM (CHUCTEMA YIPABIEHUS JBUKEHUEM B
TPAHCIIOPTHOM CHUCTEME, CBApOYHas JIMHUS aBTO3aBOJId, ABTOMATHU3UPOBAHHOE
YIPABJICHHE OTOIUIEHUS I0OMa, aBTOHOMHAsl CHCTEMa YIIPABICHUS TPAHCIOPTHBIM
CPEICTBOM U JAPYTUE CUCTEMBI).

24.5.4. IndhopMaliMOHHBIE TEXHOJIOTHH.
24.5.4.1. DeKTpOHHBIC TAOJIHUIIBI.

[Tonsitrie 00 3MEeKTPOHHBIX Tabmuax. TUIBI JAHHBIX B STYEHKaX AJIEKTPOHHOMN
tabmuubl. PenaktupoBanne u (QopmatupoBaHue Tadnui. BecrpoeHHble (yHKUIMN
JUIsl TIONCKAa MaKCUMyMa, MUHUMyMa, CyMMbl U CpeAHEro apupMeTHyecKoro.
CopTupoBKa JNaHHBIX B BBIICICHHOM nauana3zoHe. [loctpoenue auarpamm
(ructorpamMma, Kpyroeas JAuarpaMma, TOo4eudHas javarpamMma). Beibop Ttuma
JUarpaMMsl.

[IpeobpazoBanme dhopmyl npu KonupoBaHun. OTHOCUTEIbHAS, a0COTIOTHAS U
CMeIaHHas aapecarus.

Y cnoBHBIC BEIYHCICHUS B AJIEKTPOHHBIX Tabnumax. CyMMUpOBaHUE U MTOCYET
3HAYCHUM, OTBEUAIOIIMX 3aJaHHOMY YycioBuio. OOpaboTka Oo0JbIIUX HAOOPOB



JMaHHBIX. YMCIIEHHOE MOJISTUPOBAHUE B SJICKTPOHHBIX TaOIUIIAX.
24.5.4.2. UapopManimoOHHBIE TEXHOJIOTHH B COBPEMEHHOM OOIIIECTBE.

Ponb MHPOPMALIMOHHBIX TEXHOJOTUNA B Pa3BUTHUU 3KOHOMHKHU MUpPA, CTPAHBI,
pernoHa. OTKpBITBIE 00Pa30BATEIbHBIE PECYPCHI.

[Ipodeccun, cBszanHble ¢  HUHPOPMATHUKON U MHDOPMATUMOHHBIMU
TEXHOJIOTHSIMU:  BEeO-AU3aliHEp, MPOrpaMMUCT, pa3pabOTYUK  MOOMIIBHBIX
OPUJIOKEHUHN,  TECTHPOBIIMK, aPXUTEKTOp  MPOTrpaMMHOrO  oOecreydeHus,
CHELUAINUCT [0 aHAIU3Y JAHHBIX, CACTEMHBINA aJMUHUCTPATOP.

24.6. Ilnanupyemblie pe3yJabTaTbl OCBOCHHS MH(OPMATHUKHM Ha YpPOBHeE
OCHOBHOI'0 0011er0 00pa3oBaHud.

24.6.1. N3yuenne nuupopMaTUKU Ha YpOBHE OCHOBHOI'O 00IIET0 0Opa3oBaHUs
HaNpaBJIeHO HA JIOCTIDKEHHE OOYYAIOIMMUCS JTUYHOCTHBIX, METAlPEIMETHBIX U
IPEeIMETHBIX PE3yJIbTaTOB OCBOCHUS COJIEPKAaHUSI YYEOHOTO TIpeIMeTa.

24.6.2. JInYHOCTHBIE PE3YAbTAThl UMEIOT HANPABJICHHOCTh HA PEUICHUE 3a/1a4
BOCIIUTAHUS, PA3BUTHS U COLMATU3ANMH OOYYArONIUXCS CPEICTBAMH y4eOHOTO
npeaMera.

B pesynbrare w3ydeHus WHPOPMATHKKA HAa YPOBHE OCHOBHOTO OOIIETro
oOpazoBaHust y oOyuaronierocst OyayT chOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIC
pE3yJIbTaThl B YaCTH:

1) MMaTPUOTHUUICCKOI'O BOCIIMTAHHA:

LIEHHOCTHOE OTHOUIEHUE K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY H
HAyYHOMY HAaclleJIUI0, IOHUMaHUE 3HA4YeHUs MH(OPMATUKHU KaK HAYKH B JKU3HU
COBPEMEHHOr0 OOlIecTBa, BIAJACHUE JTOCTOBEpHOW HMH(OpManuedl o mnepeaoBbIX
MHUPOBBIX W OTEYECTBEHHBIX JIOCTHKEHUSIX B 00JacTh HUHPOPMATHKU U
UH(OPMAIIMOHHBIX TEXHOJIOTHH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX O
uudpoBoil TpaHchOpMaUU COBPEMEHHOTO OOIIECTBA;

2) TyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

OpuUCHTaIUsA Ha MOPAJIbHBIC HCHHOCTH U HOPMBI B CUTYyallUAX HPABCTBCHHOI'O
BI)I60pa, TOTOBHOCTBH OLICHUBATL CBOC INIOBCACHUC U ITOCTYIIKH, d TAKXKC ITOBCACHHC
" IMOCTYIIKHU JAPYTUX J'IIOI[GfI C MO3HMIIMN HPABCTBCHHBIX U IIPABOBLIX HOPM C YYCTOM
OCO3HaHUuA HOCHGI{CTBI/Iﬁ IMOCTYIIKOB, AKTHBHOC HCIPUATHUC aACOUHAJIbHBIX



MIOCTYTIKOB, B TOM unciie B IHTepHEeTE;
3) rpakJ1aHCKOTO BOCITUTAHMUSI:

MPEACTABIICHHE O COIMAIBHBIX HOPMax H TMpaBUaX MEKINIHOCTHBIX
OTHOIIICHUH B KOJIJICKTHUBE, B TOM YHCJIE B COIMAIBHEIX COOOIIEeCTBaX, COOJIIOICHHUE
TIpaBuJI OE30IIaCHOCTH, B TOM YHCJIE HABBIKOB O€301IaCHOTO MOBeIeHUs B IHTEpHET-
cpele, TOTOBHOCTh K pa3HOOOPa3HO COBMECTHOM JESITEIIbHOCTH TP BHITIOJHEHUN
y4eOHBIX, MTO3HABATEIIbHBIX 3aja4, CO3JaHUU yYeOHBIX MPOCKTOB, CTPEMJICHUE K
B3aMMOITOHHMAHHUIO W B3aMMOIIOMOIIM B IPOIECCe ITOM y4eOHOM IeATECITbHOCTH,
TOTOBHOCTH OIICHUBATh CBOE MOBEICHUE W TIOCTYIKH CBOMX TOBAPUIICH C O3UIIUN
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBUI MOCTYIKOB;

4) IeHHOCTEN HAyYHOTO TTO3HAHMUS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUECKUX MpEACTaBlICHU 00 HHQopMaIuu,
UH(OPMAITMOHHBIX nporeccax u MH(OPMAITMOHHBIX TEXHOJIOTUSX,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKH M OOIECTBEHHOU
MIPAKTUKH U COCTABJISIONIUX 0A30BYI0 OCHOBY JIJIsI IOHUMAHMSI CYIIIHOCTH HAYYHOU
KapTUHBI MHPA;

WHTEpeC K OOyYCHHIO W TIO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMOOOpa30BaHMIO, OCO3HAHHOMY BbIOOpPY HANpPABICHHOCTU U
ypOBHS 0O0yUeHUs B AalbHEHIIIEM;

OBIIaJICHNE OCHOBHBIMA HAaBBIKAMHU HCCJIEIOBATEIbCKOW JIEATEIHHOCTH,
YCTAaHOBKA HAa OCMBICIICHUE OIBITA, HAONIOJCHUN, TOCTYNKOB W CTPEMJICHHE
COBEPILIEHCTBOBATh IMYTH JOCTM)KCHHUS WHIWBUAYAJIbHOTO U KOJUIEKTUBHOTO
OJIaronoNyyus;

c(OpMUPOBAHHOCTh WH(OPMALMOHHONW KYyJIbTYpbl, B TOM YHCJIE€ HAaBBIKOB
CaMOCTOATENbHOM pabOThl ¢ y4YEeOHBIMU TEKCTaMH, CIPABOYHOM JHUTEPATypOH,
Pa3HOOOpa3HBIMU CPEACTBAMU HH(POPMALMOHHBIX TEXHOJOTHM, a TaKKEe YMEHHUS
CaMOCTOSATENIbHO ONPEEATh eI CBOEro 00y4eHus, CTaBUTh U (POPMYJIUPOBATH
JUig ceOs HOBBIE 33/7auu B yueOe W IO03HABATEIbHOW JEATEIbHOCTH, Pa3BUBAThH
MOTHBBI U HHTEPECHI CBOEH ITO3HABATEIILHON JAESATENBHOCTH;

5) bopmupoBaHUSs KYJIbTYPHI 3I0POBbSI:

OCO3HaHUE IIEHHOCTH U3HU, OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 37I0POBbIO,
yCTaHOBKAa Ha 370POBBIA 00pa3 JKM3HHM, B TOM YHWCJIE€ M 3a CYET OCBOCHHUS U
coOmro/ieHns TpeOoBaHUM 0€30MacHOM SKCIUTyaTallud CPECTB UHPOPMALMOHHBIX



¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;
6) TPyAOBOTO BOCIIUTAHUSL:

MHTEpEC K TMPAKTUYECKOMY H3yueHHIO mpodeccuii U Tpyna B cdepax
npodeccruoHanbHON NEATEIbHOCTH, CBSI3aHHBIX c MH(}OPMATUKOMH,
IPOrpaMMHUPOBAHMEM W HH(POPMALMOHHBIMU TEXHOJIOTMSIMU, OCHOBaHHBIMH Ha
JTOCTHXKEHUSIX HAYKU MH(DOPMATUKU U HAYYHO-TEXHHUYECKOTO MPOTpecca;

OCO3HAaHHBIM BBIOOP W  TOCTPOSHUE WHAMBUAYAIBHOH  TPaeKTOPHH
00pa30BaHMs ¥ )KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX U O0IIECTBEHHBIX HHTEPECOB
U IOTpeOHOCTEH;

7) 9KOJIOTHYECKOTO BOCTTUTAHMS:

OCO3HaHUE TII00aJBHOIO XapakTepa HKOJIOTMYECKUX MpoOJIeM U IyTed HuX
pelieHusi, B TOM YHCIE€ C Y4YE€TOM BO3MOXKHOCTEH HH(POPMALMOHHBIX H
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH;

8) amanranuu OOy4YarOMIETroCcs K M3MEHSIOMIUMCS YCJIOBHUSIM COIMATBHOU U
IIPUPOJHOM CPEJIBL:

OCBOEHHE OOYYaIOUIUMUCS COLMAIBHOIO OIbITA, OCHOBHBIX COLMAIbHBIX
pOJIEH, COOTBETCTBYIOIIMX BEAYIIEW IEATEIBHOCTH BO3pacTa, HOPM M IIPAaBHUII
0OILIECTBEHHOT' O MOBEEHUs, (POPM COLIMAIBHOM KU3HU B TPyNIax U cOOOIECTBAX,
B TOM YHCJIE CYIIECTBYIOIINX B BUPTYaJIbHOM IIPOCTPAHCTBE.

24.6.3. MerarnpeaAMETHbIE pe3yJIbTaThl OCBOCHUSI IPOTPAMMBI 110 UH(POPMATHKE
OTpaXkaloT  OBJAJCHUE  YHHUBEPCAJIbHBIMU  y4E€OHBIMU  JACHCTBUSMU -
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU, PETYJISITUBHBIMH.

24.6.3.1. OBnageHue YHHUBEPCAJIbHBIMU Y4YE€OHBIMU TO3HABATEIbHBIMU
JNECUCTBUSIMH:

1) 6a30BbBIC TOTHYECKHE TCUCTBHUS:

YMCHHUC OIpCACIIEATL IIOHATHUA, CO31aBaTb 0606H_[€HI/I$I, YCTaHAaBJINBATDb
aHaJIOT'uy, KJ'IaCCI/I(bI/ILII/IpOBaTB, CaMOCTOATCIIBHO BBI6I/IpaTB OCHOBAaHHA U KPUTCPUH
JJIA KJIaCCI/I(i)I/IKaHI/II/I, YCTaHAaBJIUBATh IIPUYUHHO-CICIACTBCHHBIC CBSA3H, CTPOHUTH
JOTHYCCKHC PaCCYIKIACHUA, IIPpOBOAUTD YMO3AaKIHOYCHUA (HHJ_IYKTI/IBHLIG,
ACAYKTHUBHBIC U I10 aHaJIOFI/II/I) " BBIBO/JBI,

YMCHHC CO34aBaTh, IPUMCHATL U HpGO6p330BBIBaTI) 3HaKHU 1 CUMBOJIbI, MOACJIN



N CXCMBI I PCIICHUA y‘-I€6HI>IX H I1I03HAaBaTCJIbHBIX 3a4a4,

CaMOCTOATEIILHO BHIOMpATh CIOCO0 pereHus yaeOHo#M 3amayu (CpaBHUBATH
HECKOJIBbKO BAapHWAHTOB pEIICHHs, BBHIOMPATh HaWOoJIee TOIXOIANUNA C y4ETOM
CaMOCTOSTEIILHO BBIICIICHHBIX KPUTECPHUEB).

2) 6a30BBIC UCCIIEIOBATEILCKIE ICHCTBHS:

dbopMyUpOBaTh BOMPOCHI, (UKCUPYIOIIUME pa3pblB MEXKIY pEalbHbIM U
JKeJIaTeIbHBIM COCTOSIHUEM CHUTYallud, 00bEKTa, U CAMOCTOSITEIbHO YCTaHABIUBATD
MCKOMOE U JIaHHOE;

OLOCHHMBATbh HAa INPUMCHHUMOCTbL U JOCTOBCPHOCTD I/IH(bOpMaI_[I/IIO, IMOJIYYCHHYIO
B XO0A€ UCCIICAOBAHMA,

MPOTHO3UPOBATh BO3MOXKHOE JaJIbHEMHIIEe Pa3BUTHE MPOLIECCOB, COOBITUI U
UX TOCJEACTBUS B QHAJIOTMYHBIX WJIM CXOJHBIX CUTyalUsiX, a TAKKE BBIJBUTaTh
IPENOI0KEHNS 00 UX PA3BUTUHU B HOBBIX YCIOBUSAX U KOHTEKCTaX.

3) pabota ¢ uHhOpMaLIUECH:

BBIABIIATE JepuuT wHGOpPMAIUM, JaHHBIX, HEOOXOMAMMBIX IS PEIICHUS
IMOCTABJICHHOM 3aJ1a4H;

IIPUMEHSTh PA3JINYHBIE METOJbI, HHCTPYMEHTHI W 3alpOChl NPU IIOUCKE U
orOope MHQOpPMAUMK WM JaHHBIX M3 HMCTOYHUKOB C YYETOM NPEIJIOKEHHOU
y4eOHOM 3aJ1a4uM U 3aJJaHHBIX KPUTEPHEB;

BBIOMpATh, AaHAJIM3UPOBATh, CHUCTEMATU3UPOBATh U MHTEPIPETUPOBATH
uHGOPMAIUIO Pa3IUYHBIX BUAOB U (POPM IPEICTaBIICHNUS,

CaMOCTOSITENIbHO ~ BbIOMpaTh  ONTUMajJbHYIO  (GOpMYy  IpEICTaBICHUS
uHGOpMAllMd W WJUIIOCTPUPOBATh peEIIaeMble 3aJaud HECIOKHBIMH CXEMaMH,
JauarpaMMamu, HHOUM rpadukoil 1 uX KOMOMHAIMSIMH,

OLICHMBATh HAJEKHOCTb HMHMOPMALUMU 1O KPUTEPHUSIM, NPEATIOKEHHBIM
YUHUTENIEM UIH CPOPMYITHPOBAHHBIM CAMOCTOATENBHO;

S(I)q)CKTI/IBHO 3aIIOMUHATL U CUCTCMATU3HUPOBATH I/IH(i)OpMaI_[I/II-O.

24.6.3.2. OBnaneHue YHUBEPCATbHBIMU YY€OHBIMM KOMMYHHKATHBHBIMU
JICUCTBUSIMU:

1) obienue:



COIIOCTABJISITh CBOM CYXICHHS C CYXICHUSMH JIPYTMX YYaCTHHKOB JMAJIOra,
0OHapy>KMBaTh Pa3INYUE U CXOJICTBO MO3UIIUIA;

MyOJIMYHO MPEJICTABISITh PE3YIbTATHI BBHIOIHEHHOIO OMNbITA (IKCIEPUMEHTA,
UCCIIEIOBAHUSI, IPOEKTA);

CaMOCTOATENbHO BbBIOMpaTh (opMaT BBICTYIUIEHHS C YYETOM 3ajad
IPE3EHTALNN U OCOOEHHOCTEW ayJUTOPUU U B COOTBETCTBUU C HUM COCTaBIISATh
YCTHBIE U TUCBMEHHBIE TEKCTHI C UCIIOJIb30BaHUEM WILIIOCTPATUBHBIX MAaTEPUAIOB.

2) COBMECTHasl ACATEIBHOCTD (COTPYAHUYECTBO):

IIOHMMATh M HCHOJIb30BAaTh IPEUMYIIECTBA KOMAaHIHOM M WHIMBHUIYaJIbHOU
paboOThl MpHU pElHIeHUH KOHKPETHOM NpoOJieMbl, B TOM 4YHUCIE NpPU CO3JaHUU
MH(OPMAIIMOHHOTO MPOJIYKTa;

NPUHUMATh 1€JIb COBMECTHOM HMH(OPMAIMOHHOW JEATEIBHOCTH IO cOOpYy,
oOpaboTke, mnepenade, ¢opmanu3anuu UHPOPMALMU, KOJUIEKTUBHO CTPOUTH
JEUCTBUS MO €€ JOCTHKEHMIO: paclpeleNiaTh poJid, JOroBapuUBaThCs, 00CYXKAATh
IPOLECC U PE3YJIbTAT COBMECTHOM pabOThI;

BBITIOJIHATh CBOIO 4acTh paboThl ¢ mH(popmarued uinu HWHYOPMAIMOHHBIM
POIYKTOM, JOCTUTAsh KA4eCTBEHHOTO pE3ysbTaTa IO CBOEMY HANPABJICHHUIO WU
KOOPJMHUPYSI CBOM JICHCTBUS C IPYTUMHU WICHAMH KOMAH]IbI;

OLICHMBATh Ka4€CTBO CBOETO BKJIaJia B OOIIMNA MH(POPMALIMOHHBIN MPOIYKT 110
KPUTEPUSAM, CAMOCTOSTENIBHO C(HOPMYIHPOBAHHBIM yUaCTHUKAMU B3aUMOICHCTBUS;

CPaBHUBATh PE3YJbTAThl C HCXOJHOW 3aJayeld M BKJIAJ KaXKAOrO 4JIEHa
KOMaHJbl B JOCTIDKEHHE PE3yJIbTaTOB, pa3leisaTh c(epy OTBETCTBEHHOCTH U
IIPOSIBJISITh TOTOBHOCTH K MPEJAOCTABICHUIO OTUETA NIEPE] TPYIIIIOM.

24.6.3.3. OsnageHue yHHUBEPCAJIbHBIMU  YYEOHBIMH  PETYJIATUBHBIMU
NEVCTBUSIMU:

1) camoopranuzanus:

BBIABJIAITH B KHU3HCHHBIX U y‘IC6HBIX CuTyanusiax HpO6JI€MBI, Tpe6yIOH_II/IC
PCUICHUA,

OpPUEHTHUPOBATbCSI B  PA3JIMYHBIX IOAXOJAX K IPUHATUI) PELICHUU
(MHAMBUIyaTbHOE NPUHATHUE PELICHUM, IPUHITUE PEIICHUI B TPYIIIE);

CaMOCTOATCIIbBHO COCTABJIATH AJTOPHUTM PCHICHHA 3aJ1d4U (I/IJ'H/I €ro I-IaCTIJ),



BBIOMpaTh CIIOCO0 pelIeHUs] Yu4eOHOH 3aauu ¢ y4eTOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh MpeajiaracMble BapHaHTHI
peLIeHU;

COCTaBJIATh IUIAH ACHCTBUU (IJIaH peanu3allid HAMEYCHHOTO aJITOPUTMA
peIIeHus ), KOPPEKTUPOBATH NPEIJIOKCHHBIN aJITOPUTM C YUETOM IOTYICHHUS HOBBIX
3HaHUN 00 U3y4aeMOM OOBEKTE;

MPOBOJUTH BHIOOP B YCJIOBHUSIX MPOTHBOPEYMBON HHPOpMAMK U Opathb
OTBETCTBEHHOCTb 32 PEILICHHUE.

2) caMOKOHTpOJIb (peduiekcust):
BJIQ/IETh CIIOCOOAMH CAaMOKOHTPOJISI, CAMOMOTHBAIIUH U PEIICKCHH;
JaBaTh OLICHKY CUTYyallMU U MpeJjiaraTh MJaH €€ U3MEHEHHUS;

YUYUTLIBATb KOHTCKCT WU IMPCABUACTb TPYAHOCTH, KOTOPBIC MOT'YT BOSHUKHYTD
Ipun pCUICHNHN yqe6H0171 3ala4i, aAalTUPOBATh PCHICHHUC K MCHAIOIMINMCA
06CT05IT€J'II)CTB3M;

OOBSCHATh  TPUYMHBI  JOCTWKEHUA  (HEIOCTIDKEHHS)  pe3yJbTaToB
UH(OPMAITMOHHON IeITEILHOCTH, JaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY, YMETh
HaXOJUTh MO3UTUBHOE B MTPOU3OLICAIIECH CUTYALUY;

BHOCUTb KOPPCKTHUBBI B JACATCIIBHOCTL Ha OCHOBC HOBBIX O6CTOHT€HBCTB,
HU3MCHUBIINXCA CHTyaHHﬁ, YCTaHOBJICHHBIX OH_II/I6OK, BO3HHKIIIHNUX pr,f[HOCTGﬁ;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa IIEIH U YCIOBUSIM.
3) SMOLIMOHAJILHBI UHTEIIJICKT:

CTaBHUTh Ce0s Ha MECTO APYroro 4ejaoBeKa, MIOHMMAaTh MOTHBBI M HaMEPCHHS
JIPYTOTO.

4) npunsiTUE ce0s U IPYTUX:

OCO3HAaBaTh HEBO3MOKHOCTb KOHTPOJMPOBATh BCE BOKPYI Ja)Xe€ B YCIOBHSX
OTKPBITOTO AOCTYyNAa K JII0OBIM 00beMaM UH(POPMALIMH.

24.6.4. IlpenMeTtHble pe3ybTaThl OCBOCHHS MPOTrpaMMBbI 110 HHPOPMATHUKE Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHMsL.

24.6.4.1. K xonmy oOyuenus B 7 Kiacce y oOyuaromerocs OyayT



c(hOpMHUPOBAHBI YMEHHS:

MOSICHSTh HAa IPUMEPAX CMBICT MOHATUN «HHPOpMAIUsL», «HHPOPMAITMOHHBIN
npouecc», «o0paboTka HHPOpMaLUM», «XpaHEHHE HH(OpMauum», «nepenaya
uH(popMaun;

KOJIUPOBaTh U JEKOJUPOBATH COOOIIEHUS IO 3aJaHHBIM IIpaBUJIaM,
JEMOHCTPUPOBATh TOHUMAaHUE OCHOBHBIX MPUHIUMIIOB KOAUPOBAHUS UH(POpMALIUU
Pa3IUYHON MPUPOJIBI (TEKCTOBOM, TparuecKoit, ayano);

CpaBHUBATh JUIMHBI COOOIIEHWHN, 3alHMCAHHBIX B PA3JIUYHBIX aldaBuTax,
OTIEpUPOBATh EAVMHHUIIAMU HW3MEpPEHUsS HWH(POPMAIMOHHOTO O0OBEMa U CKOPOCTH
Nepe/laun TaHHBIX;

OLICHWBAaTh M CPAaBHUBATH pPa3MEphl TEKCTOBBIX, TpapUUECKHX, 3BYKOBBIX
¢aiinoB u Buaeo(dailsios;

MPUBOJAUTH TPUMEPHl COBPEMEHHBIX YCTPOMCTB XpaHEHUsT U Iepeadu
uH(pOpMaIH, CPABHUBATH UX KOJIWYECTBEHHBIE XapaKTEPUCTUKH;

BBIICNIATh OCHOBHBIC JTallbl B MCTOPUU M TOHUMATh TEHJEHIIMU DPA3BUTHUS
KOMITBIOTEPOB U MTPOTPAMMHOTO 00ECIICUEHUS;

MOJTy4aTh U UCMOJIb30BaTh HH(OOPMALIUIO O XapaKTEPUCTHKAX MEPCOHATBHOTO
KOMIIBIOTEPA U €ro OCHOBHBIX 3JE€MEHTax (Mpoleccop, ONepaTUBHAS MaMsTh,
JOJITOBPEMEHHAs! IaMsiTh, YCTPOMCTBA BBOJA-BhIBO/IA);

COOTHOCHUTDL XAPAKTCPHUCTHUKHU KOMIIBIOTCpPA C 3aJa4aMH, pCUIaCMbIMU C C€r'o
IIOMOIIBIO,

OPUEHTHUPOBAThCS B HEPAPXUUYECKON CTPYKType (pallioBOM CHCTEMBI
(3anuceiBaTh MoONHOEe WMA (haiinma (kaTtayiora), myTh K aiiny (karajory) IIo
UMEIOIIEMYCSI OMUCAaHUI0 (aNIOBOM CTPYKTYpPhl HEKOTOPOTO HH(POPMAITMOHHOTO
HOCUTEJS);

pabotath c (hailyIoBOM CHUCTEMON TEPCOHAIBHOTO  KOMIBIOTEpA C
UCIIOJIb30BaHUEM Tpaduaeckoro uHTep(deiica, a UMEHHO: CO3/1aBaTh, KOIMMPOBATh,
nepeMeniaTh, MePEUMEHOBBIBATh, YAANSATh U apXUBHPOBATh (haliibl U KaTaJlOTH,
UCIIOJIb30BaTh aHTUBUPYCHYIO MPOTPAMMY;

MPEJICTABIATh PE3YJIbTATHI CBOCH JIESITEIBHOCTH B BUAE CTPYKTYPUPOBAHHBIX
WJUTIOCTPUPOBAHHBIX JIOKYMEHTOB, MYJIbTUMENUWHBIX MPE3CHTALNN;



uckarb uHpopmanuio B MHTepHETE (B TOM 4YHCIIE MO KIFOUYEBBIM CJIOBaM, 110
U300PKEHUI0), KPUTUIECKA OTHOCUTHCS K HaWJIeHHON WH(pOpPMAIMH, OCO3HABas
OMACHOCTh JUIi JIMYHOCTH M OOIIECTBA pacCHpOCTPAHEHUS BPEIOHOCHOU
uH(popMaIK, B TOM YHUCIIE SKCTPEMUCTCKOTO U TEPPOPUCTHUUECKOTO XapaKTepa;

IOHUMATh CTPYKTYPY aJpecoB BeO-pecypcoB;
UCTIOJIb30BAaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKAIIHI;

coOmomate TpeboBaHMs 0€30MacHOW SKCIUTyaTallud TEXHUYECKHX CPEJICTB
UHOOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUH, COONIOAaTh CETEeBOM
ITUKET, 0a30BbIE HOPMBI WH()OPMAIMOHHOW OSTUKHM W TpaBa Mpu padbore ¢
MPWIOKEHUSIMI Ha JIOOBIX yCTpoiicTBax W B MHTEpHETE, BHIOMpaTh O€30mMacHbIe
CTpaTeTuy MOBECHUS B CETH;

IMPpUMCHATbL  MCTOIbI HpO(l)I/IJIaKTI/IKI/I HCTAaTUBHOI'O  BJIMAHHA  CPCACTB
I/IH(l)OpMaIII/IOHHBIX N KOMMYHUKAITUOHHBIX TEXHOJIOIMM Ha 3A0POBLC ITOJIB30BATCIIA.

24.6.4.2. K xoHmy oOydenuss B & Kiacce y oOydaromerocs OyayT
c(hOpMHUPOBAaHbI YMEHHS:

IMOACHATH Ha IIpUMCPax pasaindua MCKIAY IMO3NIHMOHHBIMHA K HCITIO3NITHMOHHBIMHA
CHUCTCMAaMU CUHUCIICHHUA,

3aIMChIBaTh W CpaBHUBATH Lenble yucna or 0 po 1024 B pasnuyHbIX
MO3UIIMOHHBIX CHUCTEMax CyucieHus (¢ ocHoBaHuUsMHU 2, 8, 16), BBINOIHATH
apudMeTHUYECKHUE OTepalliK HaJl HUMU;

PAaCKpbIBATb CMBICII MOHSITHHI «BBICKA3bIBAHHUC), «JIO'HYCCKasl OIICpallI»,
(JIOTHYICCKOC BBIPAKCHHC)H;

3aIlIUChIBATh JIOTHYCCKHUC BbIPpAXKCHHUA C HCIIOJb30BAHUCM JU3BbIOHKIHWH,
KOHBIOHKIIMHK W OTPULAHHA, OIPCACIATL HCTHUHHOCTL JIOTHYCCKUX BprEDK@HHIZ,
€CJIM M3BCCTHBI 3HAUYCHHA MCTHMHHOCTHU BXOIJAIIMX B HEIo NINCPEMCHHBIX, CTPOHUTDH
Ta6J'II/II_IBI HUCTHUHHOCTH AJIA JIOTHYCCKHUX BBIpa)KeHHfI;

pPacKphIBaTh CMBICT TOHATUN «HUCIIOTHHUTEIBY, «AITOPUTMY, «IIPOTpaMmay,
MIOHUMasl Pa3HUILY MEXIY yIOTPEOICHHEM 3TUX TEPMUHOB B OOBIICHHOW peYH U B
uH(pOpPMaTHKE;

ONHUCHIBATh AJITOPUTM PEILICHUS 3aJ]a4i Pa3IMIYHBIMUA CIOCOOaMHU, B TOM YHUCJTIE
B BHIE OJIOK-CXEMBI;



COCTaBJIATh, BBIIIOJIHAT BPYYHYIO U Ha KOMIIBIOTEPE HECJIOKHBIE aITOPUTMBI
C ACTIOJIb30BAHUEM BETBJIICHUH U LIUKJIOB JUUIS YIIPABJICHUS UCTIOJIHUTEISIMU, TAKUMH,
kak «Pobor», «Uepenamikay, «HepTe:KHUKY;

HCIIOJIB30BATh KOHCTAHTBI M IICPEMCHHBLIC PA3JIMYHBIX THUIIOB (‘II/ICJ'IOBBIX,
JOTNYCCKHUX, CI/IMBOJ'IBHBIX), a TAaKXKC COACPIKAIINC MX BBIPAXKCHUA, UCIIOJIb30BATH
Oo1ICpaTop NMpruCBanBaHUA,

HCIIOJIB30BATh IIPH pa3pa60TKe IMporpaMm JIOrH4CCKNUC 3HAYCHUA, OIICpallii U
BBIpA>KCHHA C HUMM,

AHAJIM3UPOBATH IIPCATOKCHHBIC AJITOPUTMbI, B TOM YHCJIC OIIPCACIIATh, KAKHC
PE3YyJIbTATBI BOBMOKHBI ITPHU 3aITAHHOM MHOKCCTBC NCXO/IHBIX 3Ha‘IeHHﬁ;

co3/aBaTh M  OTJaXUBaTh MPOrpaMMbl HAa  OJHOM M3  SI3BIKOB
nporpammupoBanuss  (Python, C++, [Ilackanb, Java, C#, IlIkonbHbIi
AnropuTMu4ecKuil SI3bIK), peaNM3yIOUe HECI0KHBIE alTOpUTMbl 00pabOTKH
YHCIIOBBIX JAHHBIX C HCIOJh30BAaHHEM IIMKJIOB W BETBIICHUH, B TOM YHCIIC
peaU3yIONIME MPOBEPKY JIEIUMOCTH OJHOTO IIEJIOr0 YKCia Ha JAPYroe, MpOBEPKY
HATYpaJbHOTO YKCIIa HA IPOCTOTY, BhIACICHUS IU(p U3 HATYPAIBHOTO YHUCIIA.

24.6.4.3. K xonmy oOyuenuss B 9 xkjacce y oOyuwatomierocss OyayT
c(hOpMHUPOBAHbI YMEHHSL:

pa3OuBaTh 3a7a4yd Ha MOA3aJa4yd, COCTABJIATh, BBIMOJHITH BPYYHYHO U Ha
KOMIIBIOTEPE HECIIOXKHBIC AJITOPUTMBI C HCIOJb30BAHUEM BETBICHUH, IIUKIOB U
BCIIOMOTaTEJIbHBIX QJITOPUTMOB JI YIPABICHUS HUCIOJHUTEISIMHM, TaKUMH Kak
Po6ot, Uepenamika, UepTekHUK;

COCTaBJIATh U OTJIAXXUBATh MPOTPAMMBbI, PEAIU3YIOIINE TUIIOBBIE AITOPUTMBI
00pabOTKM YHCIOBBIX IOCIEIOBATENBHOCTE WM OJHOMEPHBIX YHCIOBBIX
MacCUBOB (IOMCK MaKCUMYMOB, MUHUMYMOB, CYMMBbI WJIH KOJUYECTBA 3JIEMEHTOB
C 3a/IaHHBIMU CBOMCTBaMM) Ha OJTHOM U3 S13bIKOB IIporpammupoBanus (Python, C++,
[Tackans, Java, C#, llIkonbHbIN AnropuT™MHuuecKuid SA3bIK);

PACKpBIBATh CMBICI IOHATUU «MOJIEIIbY, «MOACIUPOBAHUEY, ONPEAEIATH BUIBI
MOJIeNIeH, OIIEHUBATh COOTBETCTBHE MOJIETH MOJACIUPYEMOMY OOBEKTY U LESIM
MOJIETIUPOBAHUS,

UCIIONIBb30BaTh Ipadbl U JAEpPEeBbs ISl MOJAEITUPOBAHUS CHUCTEM CETEBOM U
UEPAPXUYECKON CTPYKTYpPbl, HAXOIUTh KpaTyallnii myTh B rpade;



BbIOMpaTh CIOCOO MPEACTABIIEHUSI JAHHBIX B COOTBETCTBUU C IOCTaBICHHOMN
3ajayeil  (TaOnMibl, CXeMmbl, TpaduKd, AUarpaMMbl) C  HCIIOJIb30BAHUEM
COOTBETCTBYIOIIMX TPOTrPAMMHBIX CPEACTB OOPAOOTKH JAHHBIX;

UCIIOJB30BaTh  AJICKTPOHHBIE TaOMMIBI I  OOpaOOTKHM, aHaiIW3a U
BH3YaJIN3aIMK YUCIIOBBIX JAHHBIX, B TOM YHCJIE C BBIICJICHUEM Jrarna3oHa TaOIHIbl
U YIIOPSAA0YNBAHUEM (COPTHPOBKOM) €TO DJIIEMECHTOB;

CO3/1aBaTh U MPUMEHSTH B 3JIEKTPOHHBIX TaOIMIAX (POPMYJIbI JJIsl paCUETOB C
UCIIOJIb30BAaHUEM BCTPOEHHBIX apupMeTrndyeckux (GyHKuud (CyMMHUpOBaHHE U
MOJICYET 3HAYEHUI, OTBEUAIOIINX 33JaHHOMY YCIIOBHIO, CpeHee apupMeTHIECKOE,
MOUCK MaKCUMaJIbHOTO 1 MUHIMAJILHOTO 3HAYEHHSI ), a0COIOTHOM, OTHOCUTEIHHOH,
CMEIIaHHOW aJIpecalny;

HCIIOJIBb30BATL JBJICKTPOHHBLIC Ta6JH/II_IBI AL 9YUMCJIICHHOI0 MOJCIUMPOBAHHA B
IMPOCTHIX 3aJa49aX U3 PA3HBIX IMPCIMCTHBIX O6HaCTCI>'I;

UCIIOJIb30BaTh ~ COBPEMEHHBIE  HMHTEPHET-CEPBUCHI (B TOM  YHUCIE
KOMMYHUKAIIHOHHBIE ~CEPBUCHI, OOJAyHble XpAHWIMINA JJAHHBIX, OHJIAWH-
mporpaMmbl  (TEKCTOBbIE W TpadUYecKue pPEIaKTOphl, Cpeabl pa3paboTkw)) B
y4eOHOH ¥ MOBCEIHEBHOU AEATEIbHOCTH;

MPUBOJUTh MPUMEPHl HCMHOJb30BAHUS T€OUH(POPMAIMOHHBIX CEPBUCOB,
CEpPBUCOB TOCYJApCTBEHHBIX YCIYT, 00pa30oBaTelIbHBIX cepBUCOB MHTepHeTa B
y4eOHOM ¥ MOBCEIHEBHON JNEATEIBHOCTH;

MCII0JIb30BATh PA3JIMUHbIE CPEJICTBA 3AIIUTHI OT BPEAOHOCHOTO MPOrPAMMHOIO
oOecrieueHus, 3alUIIATh IEPCOHANTBHYIO HH(OPMAITUIO OT HECAHKITMOHUPOBAHHOTO
JIOCTyTNa U €ro MOCJIeACTBUN (pa3riiallleHus], IOJIMEHbI, YTPAThI IaHHBIX) C YYETOM
OCHOBHBIX  TEXHOJOTHMYECKUX U  COI[MAJIbHO-TICUXOJIOTHYECKUX  aCIEKTOB
uCronb30BaHusi cetu MHTepHeT (ceTeBass AaHOHMMHOCThH, HUGPOBOM cien,
ayTEeHTUYHOCTh CyOBEKTOB U PECYPCOB, OMMACHOCTh BPEJOHOCHOTO KOJA);

pacro3HaBaTh MOMBITKH M MPEAYIIPEKIATh BOBJICUCHUE ceOsT U OKPYKAIOITUX
B JICCTPYKTHBHBIC U KPUMHHAIBHBIC (DOPMBI CETEBOW aKTUBHOCTH (B TOM YHCIIC
KuOepOyJUTHHT, (PUIITUHT).

24.7. B (enepasbHBIX M PETHOHAIBHBIX TPOIEAYypax OICHKH KauyecTBa
o0pa3oBaHMsI HCMOJB3YETCS TepeueHb (KoaupuKaTop) pacrpeieiCHHBIX 10
KJlaccaM TIPOBEPSEMbIX TpPEOOBAaHUM K pe3ysibTaTaM OCBOCHHS OCHOBHOM
0o0pa3oBaTeIbHON MPOTPaMMbl OCHOBHOTO OOIIET0o 0Opa3oBaHMs U DJIEMEHTOB
cojiep>kaHus o HHGOpPMaTHUKE.



Taommna 12

[TpoBepsiembie TpeOOBAHUS K PE3yJIbTaTaM OCBOSHUS OCHOBHOM
o0pazoBaTeabpHON MTporpaMmabl (7 Kiiace)

Kon IIpoBepsiemMble PEIMETHBIE PE3YJIBTATHI OCBOCHHS] OCHOBHOM
npoBepsieMor | 00pa3oBaTeIbLHON TPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHUs
O pe3yibTaTa

1 [To reme «I{udpoBas rpaMOTHOCTE

1.1 [losicHaTh Ha mpuUMepax CMBICT TOHATUN «UHGOPMALIH,
«MH(POPMAIIMOHHBIN  MpoIeccy, «o0paboTka HHGPOPMAIUNY,
«XpaHeHue nHpopMauny, «repeaada HHPoOpMaIun»

1.2 [IpuBoAUTH NpHUMEPBl COBPEMEHHBIX YCTPOMCTB XPAHEHUS U
nepenauyd uH(POpMAIMK, CpPaBHUBATh MX KOJIMYECTBEHHBIC
XapaKTEPUCTUKH

1.3 [Tony4yaTh W WCHONAB30BaTh MHMOPMAIIUIO O XapaKTEPUCTUKAX
NIEPCOHAIBHOTO KOMITBIOTEPA M €r0 OCHOBHBIX 3JIEMEHTaX
(mpoueccop, onepaTUBHAs NaMsATh, JOJTOBPEMEHHAas MNaMsTh,
YCTPOMCTBA BBOJIA - BBIBOJIA)

1.4 COOTHOCUTh XApaKTEPUCTUKU KOMIIBIOTEpPA C 3a/lauamy,
penIaeMbIMU € €ro MOMOIIbIO

1.5 OpueHTHpOBAaTbCS B HEPApXUUYECKON CTpYKType (paitnoBoit
CUCTEMBI (3alMMChIBaTh MONHOE UMs (haiina (kaTaiora), myTh K
daiiny (karamory) MO HMEIOIIEMYCs OMUCaHUIO (hailoBoit
CTPYKTYpPbl HEKOTOPOTO MHPOPMAITMOHHOTO HOCUTETIS)

1.6 PaGotath ¢ ¢aiiioBoii cHCTEeMOM MePCOHAIIBPHOTO0 KOMIIBIOTEPA C
UCTIONB30BaHUEM  Tpaduyeckoro wuHTEpdeiica: co3/aaBaTh
(komMpoBaTh, TEpPEMEIIaTh, IEPEUMEHOBLIBATh, YIAIATh U
apXuBHpOBaTh  (ailibl W Karajord,  HWCIOJIb30BaTh
aHTUBUPYCHYIO IPOTPaAMMY )

1.7 Uckate nundgopmaruto B IutepHere (B TOM YUCIIE MO KIFOUYEBBIM
ClioBaM, MO HW300paXXEHUI0), KPUTHYECKHU OTHOCUTHCS K

HalJIeHHOU UH(pOpPMAIU, OCO3HABATh OMACHOCTD JIJISl TUYHOCTH




U o01iecTBa paclpoCTpaHEHUs BPEJOHOCHON HMH(pOpManuu, B
TOM YHCIIE€ IKCTPEMUCTCKOTO U TEPPOPUCTHUECKOTO XapaKkTepa

1.8 [ToHUMAaTh CTPYKTYpPY aapecoB BeO-pecypcoB

1.9 Hcmonbs30BaTh COBPEMCHHBIC CEPBHUCHI UHTEPHET-
KOMMYHUKaIUH

1.10 CoOironats TpeOOBaHUSI Oe3omnacHOI IKCIUTyaTaIuu
TEXHUYECKUX CpeACTB HH(pOPMAITMOHHBIX 51

KOMMYHHKAIIMOHHBIX TE€XHOJIOTUH, COOIOIATh CETEBOU ATHUKET,
0a30Bble HOPMBI HH(GOPMALIMOHHON 3THKHU M IpaBa Mpu padoTe
C NPUJIOKEHUSIMH Ha JIOOBIX ycTpoiicTBax M B HHTepHere,
BBIOMpATh O€30MacHbIe CTPATEruy MOBEICHUS B CETH

1.11 [TpumensaTs MeTonbl MPO(YUIAKTUKM HEraTUBHOTO BIIMSHUS
CpelCcTB MHPOPMALMOHHBIX U KOMMYHHUKAIITMOHHBIX TEXHOJIOTUI
Ha 3JI0pPOBbE IOJIb30BATENSA

2 [To Teme «TeopeTuueckre OCHOBBI HHPOPMATHKI
2.1 KomupoBarh W JmekonupoBaTh COOOIICHHUS TIO 3aJaHHBIM
paBuiaMm, JEMOHCTPHUPOBATH NOHUMaHUE OCHOBHBIX

NPUHLIUIIOB KOAMPOBAHUS HHPOPMAIUHN PA3TUYHON TPUPOJIBI
(TEeKCTOBOM, rpauyecKoil, ayauo-)

2.2 CpaBHUBaTh JIMHBI COOOINCHMM, 3aMMCAaHHBIX B Pa3TUYHBIX
andaBuTax, ONEPUPOBAThH eMHULIAMU U3MEpEHUS
MH(POPMAIIMOHHOTO 00bEMa U CKOPOCTH Nepeaaur TaHHBIX

2.3 OrneHuBaTh U CPaBHUBATH Pa3MEpPhbl TEKCTOBBIX, TPadUUECKUX,
3BYKOBBIX (haiijIoB U Bueo(aiiion

3 [To reme «HpOpMaIIMOHHBIE TEXHOIOTUM
3.1 [IpencraBiaTs pe3ynbTaThl CBOEH AECATEIBHOCTA B  BUIE
CTPYKTYpPHPOBAHHBIX WJLTFOCTPUPOBAHHBIX JOKYMEHTOB,

MYJIbTUMEIUNHBIX TIPE3CHTALIUN

Tabmuua 12.1

[IpoBepsiembie 31eMEHTHI coiepkanus (7 Kiacc)



Kox

[TpoBepsieMblil JIEMEHT COJIEPKAHUS

[{udpoBas rpaMOTHOCTH

1.1

KoMmberoTep - yHMBEpPCAIBHOE BBIYMCIHUTEIBHOE  YCTPOMCTBO,
pabotatoniee 1no mporpamme. THIBI KOMIIBIOTEPOB: IEPCOHAJIbHBIE
KOMIIBIOTEPHI, BCTPOCHHBIE  KOMIIBIOTEPBI, CYHEPKOMIIBIOTEPHI.
MoOunbHble ycTpoiicTBa. TexHuka 0e30macHOCTH U MpaBuiia paboTh
Ha KOMIIBIOTEPE

1.2

OcHOBHBIE KOMIIOHEHTHI KOMITbIOTEpA U WX HazHaueHwue. [Iporeccop.
OneparvBHasi W JOJITOBPEMEHHAas IaMATh. YCTpPOWCTBa BBOJAA U
BbIBOIa. CEHCOPHBIN BBOJ, JATYUKU MOOMIIBHBIX YCTPOUCTB, CPEICTBA
OMOMETPUYECKOI ayTeHTU(PUKAIUN

1.3

Hcropust pa3BUTHS KOMIIBIOTEPOB M IPOrPAMMHOIO 00O€CIEeYEHUS.
[lokonennss kKomnbplOTEPOB. COBPEMEHHBIE TEHIACHLIHUHM Pa3BUTHSA
KOoMIbIOTEPOB. CynepkoMmnbroTepsl. [lapamenbHble BBIYMCIEHUS.
IlepconanbHbli kKoMnbroTep. I[Ipomeccop M ero xapakTepUCTUKHU
(rakTOBasg  yacToTa,  pa3paaHocTh).  OnepaTtuBHas  MaMATb.
JlonroBpemMeHHasi maMATh. YCTPOWCTBa BBOAAa M BbiBoAa. O0beM
XpPaHMMBIX JIAaHHBIX (ONEpaTHBHAs NAaMATh KOMIIBIOTEPA, YKECTKHI
JIUCK U TBEPIOTEIbHBIN HAKOUTENb, TOCTOSHHAS MaMATh cMapT(hoHa)
Y CKOpPOCTB JOCTYMA I PA3JIMYHbIX BUJIOB HOCUTEIIEH

1.4

[IporpammHoOe obecrieueHne KOMIIBIOTEpA. [IpuknanHoe
nporpaMmmHoe obecneuerre. CUCTEMHOE NPOrpaMMHOE 00eCIIeUEHHUE.
Cucrembl mnporpammupoBanus. [IpaBoBasg oxpana mnporpamMm u
JNaHHBIX. becrmatHple U yCIOBHO-OECIUIaTHBIE — MPOTPaMMBI.
CBo0o1HOE TTpOrpaMMHOE 00ECIICUeHHE

1.5

@alinel 1 manku (katanoru). Tumbsl Qaiino. CpoiicTBa (haidos.
XapakTepHble pa3Mepsl (DaisIoB pa3TUIHBIX TUIIOB (CTpaHUIIA TEKCTa,
AJIGKTPOHHAs KHUTa, (oTorpadus, 3amuch IIE€CHH, BHUIACOKIIHII,
MTOJTHOMETPKHBIN (PUITBEM)

1.6

[TpuHunel noctpoenus (GainoBeix cucteMm. llomHoe ums (aitna
(mankwu, karanora). [1yTs k ¢aiiny (manke, karaaory)

1.7

daitnoBeiil MeHemkep. PaboTa ¢ dailtamMu U mankaMu (KaTajaoraMu):
CO3/laHWe, KOMUPOBaHWE, TMEpeMEeIleHNe, TIepeMEHOBaHUE U
yaanenue (aiinoB U nanok (kataynoros). [Touck ¢aiinoB cpeacTsamu




ONEPALIHOHHOMN CUCTEMBI

1.8

ApxuBaius JaHHbIX. Vcnoib30BaHue IpOrpaMM-apXuBaTopoB

1.9

KoMmnbroTepHble BUPYCBI W JPYyTH€ BPEAOHOCHBIE MPOTPAMMBI.
[IporpaMmsl 7151 3aIUTHI OT BUPYCOB

1.10

OO0beauHeHue KoMnbioTepoB B ceTh. CeTh MHTepHeT. Beb-cTpanuna,
BeO-caiiT. CtpykTypa ampecoB BeO-pecypcoB. bpaysep. Ilonckobie
cuctembl. [louck wuHpOpMaNUU 1O KITIOYEBBIM CJIOBAM H TI0
n3o0paxkennto. JloctoBepHOCTh HWH(MOpPMAIUK, TMOJIYYEHHOW U3
HNutepHera

1.11

CoBpeMeHHbIE CEPBUCH UHTEPHET-KOMMYHUKALNI

1.12

CerteBoil ATUKET, 6a30BbIE HOPMBI UH(POPMAIIMOHHOW ITUKHU U TIpaBa
npu padote B cetu MuTepHer. Ctpareruu 0€30MacHOrO MOBEACHUS B
NnTepuere

Teopernyeckre 0OCHOBBI UHPOPMATUKH

2.1

Nudopmanust - 0JHO U3 OCHOBHBIX MOHSTHUH COBPEMEHHON HAyKH.
Nudopmanusi kak CBeIEHUs, NPETHA3HAYEHHBIE ISl BOCHPHUSATHUSA
4YeJI0BEKOM, M HH(pOpMalus Kak JaHHbIE, KOTOpbIE MOTYT OBITh
00pabOTaHbl aBTOMAaTU3UPOBAHHON CUCTEMOM

2.2

JIMCKpEeTHOCTh J1aHHBIX. BO3MOXXHOCTH ONHUCAaHUSI HEMPEPBIBHBIX
OOBEKTOB W TPOLECCOB C TIOMOIIBIO JUCKPETHBIX JAHHBIX.
NudopmarimoHHbie MpoLEecChl - MPOIECChl, CBA3aHHBIE C XPAHEHUEM,
npeoOpa3oBaHUEM U Nepeaadei JaHHbBIX

2.3

CumBoi. Andasur. MomHocTs andasurta. PazHooOpas3ue S3bIKOB U
andasutoB. EcrecTBenHble U (hopManbHbIe S3bIKH. A(paBUT TEKCTOB
Ha PYCCKOM s3bIKe. JIBonuHbIi andaBut. KomnyecTBO BCEBO3ZMOXKHBIX
ciioB (KOJOBBIX KOMOWHAIMK) (UKCUPOBAHHOW JJIMHBI B JBOMYHOM
andasure. I[IpeoOpazoBanme m0bOoro amndaBuTa K JTBOUIHOMY.
KonuuecTtBo pa3iauyHbIX CJIOB (DUKCUPOBAHHOW JJIMHBI B alipaBUTE
OIPENIEIIEHHON MOIIIHOCTH

2.4

KoanpoBanue CHUMBOJIOB OJTHOTO aji(paBUTa C TOMOIIIBIO KOJOBBIX CIIOB
B ApyroM aiaBuTe, KOA0OBas Tabauua, 1eKOAUPOBaHHUE

2.5

JIBonuHblil koA. [IpencraBiieHre JaHHBIX B KOMIIBIOTEPE KaK TEKCTOB




B IBOMYHOM aji(paBUTE

2.6

NudopmarmoHHbiii 00beM JaHHBIX. BUT - MUHUMAIbHAS €AUHHUIIA
KonuyecTBa WHGOpMalUMU - ABOWYHBIA paspsn. bait, kumobaiir,
MeTa0auT, TUradamT

2.7

CkopocTb nepenaun JaHHbIX. EAMHUIBI CKOPOCTH NIEpeIadn JaHHBIX.
Hckaxenune napopmaiuu rnpu nepeaaye

2.8

KomupoBanne tekctoB. PaBHOMepHBIN KkoA. HepaBHOMEpPHBIN KOA.
Komupoka ASCII. BocemMubutable komupoBku. Ilonsitne o
kogupoBkax ~ UNICODE.  JlekomupoBaHue  COOOIIEHM ¢
UCIIOJIb30BAHUEM  PAaBHOMEPHOTO M  HEPAaBHOMEPHOIO  KOJa.
NudopmanmonHsiii 00beM TEKCTa

2.9

Oowee MIPEICTABIICHHE 0 1 poBOM IIPEICTABICHUH
ayJIMOBU3YaJIbHBIX M JIPYTUX HENpPEpbIBHBIX NaHHbIX. KonupoBanue
usera. [[BeroBbie monenun. Mogens RGB. I'myOuna xomupoBaHus.
[Tanutpa

2.10

PactpoBoe U BekTOpHOE mpeacTaBiecHUe H3o0paxkeHuil. IIukcensb.
Ouenka HMHPOPMALMOHHOTO OOBEMa TIpapUUYECKUX MAHHBIX IS
pacTpoBOro U300paxeHus

2.11

KomnpoBanne 3Byka. PaspsagHOCTP M 9acToTa JUCKPETH3ALIHM.
KommuectBo kaHanoB 3anucu. OLeHKa KOJIMYECTBEHHBIX ITAPAMETPOB,
CBSI3aHHBIX C MPEJICTABJIEHUEM U XpPaHEHHEM 3BYKOBBIX (pailioB

NHupopmanmoHHbIE TEXHOJIOTHH

3.1

TekcToBbIE JOKYMEHTBI M WX CTPYKTYpPHBIC 3JIEMEHTHI (CTpaHHIIA,
a03ail, CTpOKa, CI0BO, CUMBOJ)

3.2

TeKCTOBBIN MpoIeCCOp - MHCTPYMEHT CO3JaHUS, PEIAKTUPOBAHHS H
dbopmatupoBanus TekcToB. [IpaBuna Habopa TekcTa

3.3

PenaktupoBanue Ttekcra. CpoiictBa cumBosioB. pudt. Tums
mpudToB (pybseHsle, ¢ 3aceukamu, MOHOITUPHHHBIE). [lomyxupHoe
U KypcuBHOe Hauepranue. CBoiicTBa ab3aleB: rpaHUIlbI, a03aIHBINA
OTCTYI, MHTEPBAJI, BeIpaBHUBaHue. CTriieBoe (hOpMaTHPOBAHUE

34

CrpykTypupoBanue HWHGOPMAIMK C TOMOIIBI0 CIKUCKOB U TaOJIHII.
MmuoroypoBHeBble cnucku. JloGaBneHue TaOMUI] B TEKCTOBBIC




JIOKYMEHTBI

3.5 |BcraBka wu300pakeHHI B TEKCTOBBIE TOKyMeHTHL. (OOTekaHwue
W300pKEHUA TEKCTOM. BkiioueHne B TEKCTOBBIA JIOKYMEHT
auarpaMm 1 popmyi

3.6 |[lapamerpsl cTpanmipl, Hymepanus crpaHull. [lobaBienue B
JIOKYMEHT KOJIOHTUTYJIOB, CChLIOK

3.7 |IIpoBepka nmpaBomnucanus. PaccranoBka nepeHocoB. ['010coBO BBOJ
Tekcta. OnTudeckoe pacrno3HaBaHWe TekcTa. KommnbproTepHbIii
nepeBol. Mcnons3oBanue cepBucoB cetu MuTepHeT st 06paboTku
TEKCTa

3.8 |3HakoMcTBO C TpaduuecKuMu pemaakTopamu. PacTpoBble pHUCYHKH.
Hcnonp3oBanue rpaduaeckux MpUMUTHBOB

3.9 |Omepanuu penakTUpOBaHUs TpapUYECKUX OOBEKTOB, B TOM YHUCIE
mdpoBeIX (doTorpaduii: M3MEHEHHE pa3Mepa, oOpe3ka, IMOBOPOT,
oTpaxeHue, pabota ¢ o0aacTsIMu (BbIICTICHNE, KOMTUPOBAHKE, 3AJINBKA
I[BETOM ), KOPPEKIIHS IIBETA, IPKOCTA U KOHTPACTHOCTH

3.10 |BexropHas rpaduka. Co3nanue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMU
CpeACTBAMH TEKCTOBOIO IIpOIlECCOpa WM JAPYTUX MOporpamm
(mpunioxenuif). Jlo6aBiaeHne BEKTOPHBIX PUCYHKOB B JOKYMEHTHI

3.11 |IloaroroBka MyJabTUMEIUHHBIX TTpe3eHTanuii. Cnaiif. JlobaBnenue Ha
CJTai[T TeKCTa U n300pakeHuit. PaboTa ¢ HECKOJIBKUMU ClaiiTaMu

3.12 |JloGaBneHue Ha clal ayaIdOBH3yalbHBIX JaHHBIX. AHUMAIIHS.
['unepccpuiku

Ta0muma 12.2

[TpoBepsiembie TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHUS OCHOBHOM
o0OpasoBarensHOI MporpaMmabl (8 Kitacc)

Kon [IpoBepsiembie MIpeAMETHBIEC PE3YIHTATHl OCBOCHHUSI OCHOBHOM
IpOBepsAEMOT | 00pa30BaTEIBHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus
0 pe3yJibTaTa




[To Teme «TeopeTnyeckrie OCHOBbI HHPOPMATUKI

1.1 [TosicHATH, Ha MpUMeEpaxX pazIvuusi MEXKIYy MO3UIHOHHBIMH M
HETMO3UI[MOHHBIMU CUCTEMaMU CUUCIICHUS

1.2 3anuceiBaTh W CpaBHUBATh Iienble yucia or 0 mo 1024 B
pa3IMYHBIX  TO3UIMOHHBIX  CHUCTeMax  cuucieHus (¢
OCHOBaHUAMHU 2, 8, 16), BBIMONTHIATh apu(METHIECKHIE ONEPALUU
HaJl HUMH

1.3 PackpbiBaTh CMBICH TOHATHI «BBICKA3bIBAHUEY, <JIOTUYECKAS
oneparus», «JIOTHYECKOE BEIPAKEHUE»

1.4 3anuchiBaTh JIOTUUECKUE BBIPAKEHUS C HCIOJb30BAHUEM
JU3BIOHKIMMA, KOHBIOHKIIMM W  OTPUIAHUA, ONPEAEISITh
HUCTUHHOCTD JIOTUYECKUX BBIPAXKEHUM, €CIIM U3BECTHBI 3HAUCHHUS
HMCTUHHOCTH BXOJSIIUX B HETO MEPEMEHHBIX, CTPOUTH TaOIUIIbI
WCTUHHOCTH JIJIsl IOTUUECKUX BhIpaXKEHUMN

2 [To Teme « ANTOPUTMBI U IPOTPAMMHUPOBAHUE

2.1 PackppiBaTh CMBICII TOHSTUN «UCIIOJHUTEINbY, «AITOPUTM,
«TpoTrpaMMay, TIOHUMas Pa3HUILy MEXIY yHOTpPeOIICHUEeM dTHUX
TEPMHHOB B OOBIICHHOM peun U B HHPOpMaTUKE

2.2 OnuchlBaTh ~ QJITOPUTM  PELICHHS  3aJa4d  Pa3TUYHBIMU
crioco0aMH, B TOM YHCJIE B BHJIE OJIOK-CXEMBI

2.3 CocTaBisiTh, BBINOJHATH BPYYHYHD M Ha KOMIIBIOTEPE
HECJI0KHBIE aJITOPUTMBI C UCIIOJIb30BAHUEM BETBIICHHUM U LINKJIOB
JUISL yOPaBJIEHUS UCTIOTHUTEIAMU

2.4 Hcnonp30BaTh KOHCTAHTHl M MEPEMEHHBIE PA3IUYHBIX THUIIOB
(4MCTIOBBIX, JIOTUYECKHUX, CUMBOJIBHBIX), @ TaKXKe COIEprKalIue
UX BBIPaXKEHUS, UCIIOIb30BaTh ONIEPATOP MPUCBAUBAHMS

2.5 Hcnonb3oBaTh Tpu  pa3pabOTKe MpOTrpaMM  JIOTHYECKHE
3HAUYEHUS, OTIEPAIIMU U BBIPAKEHUS C HUMU

2.6 AHaIM3UPOBATh MPEUIOKECHHBIE aJrOPUTMbI, B TOM YHCIIE

OoIpCACIAATb, KaKHC PC3YJIbTATbl BO3MOXKHBI IIpHU 3aJdHHOM
MHOXCCTBC NCXOJHBIX 3HAYCHUH




2.7 Co3nmaBaTh W OTJI&XKMBATh MPOTPAMMbl Ha OJHOM M3 SI3BIKOB
nporpammupoBanus  (Python, C++, Ilackanb, Java, C#,
[lIxonpHBIN  ANropuTMUYecKuil  SI3BIK),  peaTu3yrolue
HECJIO)KHBIE aJTOPUTMbl OOpa0OTKM YHCIOBBIX JIAHHBIX C
UCIIOJIb30BAHUEM ILMKJIOB W BETBJIEHHW, B TOM YHCIIE
peanu3yomue MPOBEPKy AECIMMOCTH OJHOIO LEJI0r0 4YMciia Ha
Apyroe, MPOBEPKY HATYypaJBHOTO YHCJIA Ha IPOCTOTY,
BBIICJICHUS LIU(PP U3 HATYPaAIbHOTO YKCTIa

Ta0muna 12.3

[IpoBepsiemble 371€MEHTHI coAepkaHus (8 Kiacc)

Kon [IpoBepsiemMblii 371EMEHT COJEPIKAHMS

1 Teopernyueckre 0CHOBBI HHPOPMATUKH

1.1 |Hemo3uuMOHHBIE W TO3UIMOHHBIE CUCTEMBI CUHUCIEHUA. AJ(aBUT.
OcHoBanue. PasBepnytas ¢opma 3anucu uyucna. IlepeBon B
JNECATUYHYIO CHCTEMY WYHCEJN, 3alMCAaHHBIX B JIPyTHMX CHCTEMax
CUMCIICHHUS

1.2 PumMmckasa cucrema CUuCIeHUS

1.3 | [ABonuHas cuctema cunciaeHus. [lepeBon Lenbix yucel B Mpeaeiax ot
0 no 1024 B nBOMUHYIO cuCTEMY CUMCIICHUS. BocbMepuyHas cucrema
cuucnenus. llepeBon yncen u3 BOCbMEpUYHON CUCTEMBI B JBOUYHYIO
U JECATUYHYIO cucTeMbl U oOpatHo. IllecTHaamarepuyunas cucrema
cuncieHud. llepeBon umcen W3 IIECTHAALATEPUYHOM CHUCTEMBI B
JBOMUYHYI0, BOCBMEPHUUHYIO U IECATUYHYIO CUCTEMBI U OOPATHO

1.4 | Apudmerndeckue onepanuu B ABOUIYHON CUCTEME CUMCICHUS

1.5 |Jlormueckue BwICKa3pIBaHUS. Jlormueckue 3HAUYEHHUSI BBICKA3BIBAHHU.
DJIEMEHTApHBIE U COCTABHBIC BBICKA3bIBaHMS. JIornueckue onepanuu:
«» (KOHBIOHKIIUS, JIOTUYECKOE YMHOXXEHHUE), «WIN» (ITU3BIOHKIIUA,
JIOTUYECKOE CIIOKEHHUE), «He» (JIoTudeckoe oTpullanue). [Ipuopurer
jJorudyeckux omnepauuil. OnpeaeneHue HCTUHHOCTH COCTaBHOTO
BBICKA3bIBAHUS MPU M3BECTHBIX 3HAYCHUSX UCTUHHOCTH BXOIAIINX B
HETO 3JICMEHTAPHBIX BHICKAa3bIBAaHUMN




1.6

Jlornueckune BolpaxkeHus. [IpaBuna 3anucu NOrMYECKUX BBIPAKECHUM.
[TocTpoenue Tabynll HICTUHHOCTH JIOTHYECKUX BBIPAXKEHUN

1.7

Jlorudeckre »SJIEMEHTBI. 3HAKOMCTBO C JIOTHYCCKUMH OCHOBAMH
KOMIIBIOTEpa

AJITOPUTMBI U IPOTPAMMUPOBAHNE

2.1

[TonsiTue aJIropuTMma. Hcnonnurenn AJITOPUTMOB. AJ'II‘OpI/ITM KakK IlJIaH
YIIpaBJICHUA UCIIOJTHUTCIICM

2.2

CaoiictBa anroputma. CrnocoObl 3amucHu airoputMa (CIOBECHBIHN, B
BUJIC OJIOK-CXEMBI, IporpamMma)

2.3

AJnropuTMuYeCKHEe KOHCTPYKUMH. KOHCTpyKuus «ciemnoBaHue».
JIuneiinblid  anroput™. OrpaHUYEHHOCTh JIMHEMHBIX aJITOPUTMOB:
HEBO3MOXHOCTb IIPEAYCMOTPETh 3aBUCUMOCTD I10CIEI0BATEIBHOCTH
BBIITOJIHAEMBIX ACHUCTBUM OT UCXOAHBIX JaHHBIX

2.4

KoHCTpyKIusi  «BETBIEGHUE»: TIOJIHAsT W HeNojHas  (OPMBI.
BrlmoniHeHrE U HEBBINOIHEHUE YCIOBHS (MCTUHHOCTH U JIO)KHOCTD
BbICKa3bIBaHUs). [IpocThie U cOCTaBHBIE YCIOBUSA

2.5

KOHCTpYKHI/I}I «IIOBTOPCHHUCH: OUKJIbBI C 3aJaHHBIM  YHCJIOM
HOBTOpCHHﬁ, C YCJIOBHECM BBLIIIOJIHCHUA, C HCpCMGHHOﬁ OUKJIIa

2.6

Pazpabotka i ¢GopMadbHOTO  WCIOJHUTENS  alrOpUTMa,
MIPUBOISIIETO K TPEOyeMOMY pe3ysIbTaTy MPU KOHKPETHBIX HCXOIHBIX
NaHHBIX. Pa3paboTka HECIOKHBIX aJTOPUTMOB C HCIIOH30BAHHEM
IUKJIOB W  BETBICHWUM g  ympaBieHus  (HOpMallbHBIMU
UCTIOJIHUTENISIMUA.  BBITIONHEHWE  alrOpuTMOB BpPYYHYIO M Ha
KoMIbioTepe. CHHTaKCUYECKHE U Jorndeckre ommOku. OTKa3bl

2.7

SA3pik mporpammupoBanust (Python, C++, Java, C#, IllIkonbHbIi
Anropurmudeckuil f3pik). CucteMa MporpaMMUpOBAHUS: PEAAKTOP
TEKCTa MPOrpaMm, TPAHCIATOP, OTIATIUK

2.8

HepeMeHHaﬂ: THUII, HWMs, 3HA4YCHHUC. L[GJ'II)IG, BCIICCTBCHHLBIC H
CHUMBOJIBHBIC IICPCMCHHBIC

2.9

Omneparop npucBauBanus. ApuMeTHUYeCKUue BBIPAKEHUS U TOPSIOK
ux BbluMciieHHs. Onepanuu C LEJbIMA YHUCIaMU: LEIO0YUCICHHOE
JIeJIEHUE, OCTaTOK OT jAesieHus. [IpoBepka neIuMOCTH OJHOTO IEJI0r0




YHUCla Ha PYyroe

2.10 |BerBnenusi. CocTaBHbIE YCIOBHS (3aMUCh JIOTUYECKUX BBIPAKECHUI Ha
M3y4yaeMOM S3bIKE MporpaMmupoBaHus). HaxoxaeHue MUHUMyMa U
MaKCMMyMa U3 JIBYX, TPEX M YeThIpeX uucell. PellieHne KBaJpaTHOIO
ypaBHEHHUSI, UMEIOIIETO BEIIeCTBEHHbIE KOPHU

2.11 |/Imanorosas OTiagKa IpOrpaMM: MOLIATOBOE BBINOJIHEHHUE, IPOCMOTP
3HAYEHUI BEJIMYUH, OTIaJ0YHBIA BBIBOJ, BEIOOP TOUKM OCTaHOBA

2.12 |Huxkn ¢ ycioBueMm. AnjroputM EBkimaa s HaXO0XICHUS
HAauOOJBIIIETO OOIIEer0 JAENUTENs JBYX HATYPaJIbHBIX YHCEIL.
Pa3buenue 3anmucu HATYpaabHOTO YHCIa B MO3UIIMOHHOW CHUCTEME C
OCHOBaHHEM, MEHBIITUM UJIK paBHbIM 10, Ha OoTHIEeNbHBIC TUPPHI

2.13 |Hukin ¢ nepeMeHHOH. ANropUTMBI MPOBEPKU ACIUMOCTH OJHOIO
LIEJI0T0 YHCIIA HA IPYTO€, IPOBEPKH HATYPAIBHOI'O YHACIIA HA IPOCTOTY

2.14 |O6paboTka CUMBOJBHBIX JaHHBIX. CHUMBOJBHBIE (CTPOKOBBIC)
nepemennbie. [locumBonbHas oOpabotka cTpok. Ilomcyer gacToThi
MOSIBJIEHUS] CUMBOJIa B CTpoKe. BecTpoeHnHble pyHKIMU 111 00paboTKu
CTpPOK

2.15 |Ompenenenue BO3MOXHBIX Pe3yJbTaTOB pPadOTHl aJIropuTMa IMpU
3aJJaHHOM MHO>KECTBE BXOIHBIX JAHHBIX, OMPEICICHNE BO3MOXKHBIX
BXOJHBIX JIaHHBIX, TPUBOIAIINX K JAHHOMY Pe3yJbTaTy

Tabmuna 12.4

[IpoBepsiembie TpeOOBaHUS K PE3YJIHTATAM OCBOEHHUS OCHOBHOM
o0OpazoBaTeabpHON MporpaMmal (9 Kiacce)

Kon IIpoBepsieMble peAMETHBIE PE3YIBTATHI OCBOEHUSI OCHOBHOU
poBepsieMor | 00pa3oBaTeIbLHON TPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHus
O pe3yibTaTa

1 [To reme «l{udpoBas rpaMOTHOCTH

1.1 Hcnonb30BaTh COBPEMEHHBIE WHTEPHET-CEPBUCH (B TOM YHCIIE
KOMMYHUKAITMOHHBIE CEPBUCHI, 00JaYHBIC XPAHUIIUIIA TAHHBIX,
OHJIAWH-TIPOTPaMMBbI  (TEKCTOBbIE U TpaduuecKue peaaKkTopshl,




cpebl pa3pabOTKH) B yueOHON U MTOBCEIHEBHOM JACSATEILHOCTH

1.2

[IpyBoAMTh TpPUMEpPHI HMCHOJB30BAaHUS TEOUH(POPMAITMOHHBIX
CEPBHUCOB, CEPBUCOB TOCYAAPCTBEHHBIX YCIIYT, 00pa30BaTEIHHBIX
cepBucoB MHTepHeTa B yueOHOM 1 TOBCETHEBHOM AEATETLHOCTH

1.3

Hcnonp30BaTh pa3iuyHbIe CPEICTBA 3aLUTHI OT BPEJOHOCHOTO
OpPOrpaMMHOTO  OOECHeYeHHUs, 3allUIaTh [EePCOHATbHYIO
uHPOPMAIIMIO OT HECAaHKIMOHHUPOBAHHOTO JIOCTyNla U €ro
MOCJIECTBUN (pa3riiallleHus, MOJAMEHbI, YTpaThl JaHHBIX) C
y4eTOM  OCHOBHBIX  TEXHOJIOTMYECKHX M  COIMAIBHO-
MICUXOJIOTUYECKUX aCIEeKTOB HCIOJIb30BaHUsi cetu HWHTepHer
(cereBass aHOHMMHOCTH, LHU(PPOBON clel, aAyTEHTHYHOCTh
CYOBEKTOB U PECYPCOB, OMIACHOCTH BPEJOHOCHOTO KOJIa)

1.4

Pacnio3HaBaTh TOMBITKY W MPEAYNPEkKIATh BOBJICUCHHE CeOs U
OKPYXAIOIUX B JECTPYKTHUBHBIE M KPUMHUHAJIbHBIE (POPMBI
CETEBOI aKTUBHOCTH (B TOM YHUCJIE KHOSPOYITUHT, (PUIIIUHT)

ITo Teme <<T€Op€TI/I‘{€CKI/IC OCHOBBbI I/IH(i)OpMaTI/IKI/I»

2.1

PaCKpBIBaTB CMBICH TIOHSTHUH «MOICIIb», «MOACIIHUPOBAHUC)),
ONpCACIIATL BHUAbI MO)leJ]eﬁ, OLICHUBAaTh aACKBAaTHOCTH MOACIIN
MOACIUPYCMOMY 06T)CKTy " OCJiAM MOJCIINPOBAHUA

2.2

Hcnonb3oBaTh rpadsl U AepeBbs A1 MOACIUPOBAHUS CUCTEM
CETEBOM U MEPAPXUUYECKOM CTPYKTYpPhI, HAXOAWUTHh KpaT4aullnuni
yTh B rpade

[To TeMe « AITOPUTMBI U IPOTPAMMHUPOBAHUE

3.1

Pa3OuBaTh 3amaum Ha MOJ3aJa4d, COCTABISITh, BBIMOJHATDH
BPpYYHYIO M Ha KOMIIBIOTEPE HECJIOKHBIE aJrOPUTMBI C
WCIIOJIb30BAaHUEM BETBIICHUM, LMKIOB M BCIOMOTATEIbHBIX
aJITOPUTMOB ISl YIIPABJIEHUS UCTIIOJHUATEIAMHU
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CocCTaBJISITh ¥ OTIAKUBATH POTPAMMBI, PEATU3YIOIINE TUIOBBIC
aIrOpUTMBbI 00paOOTKH YUCIOBBIX MOCJIENOBATEIHLHOCTEN WU
OJIHOMEPHBIX YHCJIOBBIX MAaCCHUBOB (TIOMCK MAaKCHUMYMOB,
MUHHUMYMOB, CYMMBbI WJIM KOJMYECTBA JIEMEHTOB C 3a/IaHHBIMU
CBOICTBaMH) Ha OJTHOM M3 S3BIKOB MporpammupoBanus (Python,
C++, [Tackans, Java, C#, llIkonbHbIi ATropuTMHudecKuid S3bIK)




4 [To Teme «MHpOpMAITMOHHBIE TEXHOTOTUI

4.1 BribupaTth cioco® npeacTaBieHUs AAHHBIX B COOTBETCTBHH C
MOCTAaBIICHHOW  3ajayeil  (Tabnuibl, CXeMbl, Trpadukw,
JMarpaMMbl) C UCIIOJIb30BAaHUEM COOTBETCTBYIOILIUX
MPOrPaAMMHBIX CPEACTB 00OPAOOTKU JaHHBIX

4.2 Hcnonp30BaTh 31€KTPOHHBIC TaOIUIIBI 111 00pabOTKH, aHATN3a
¥ BU3yaJIM3alli{ YUCIIOBBIX JAaHHBIX, B TOM YHCIIE C BbIICTICHHEM
JManazoHa TaOJIuIbl U yHOPSAJOYUBAHUEM (COPTUPOBKOM) €ro
HJIEMEHTOB

4.3 CoznaBath M MPUMEHSTH B JIEKTPOHHBIX TaOnumax (popmyiibl
JUUISl PAaCU€TOB C UCTIOIB30BAHUEM BCTPOCHHBIX apU(METUIECKUX
GbyHKIUH (CyMMUpPOBAaHHE W TIOJACYET 3HAYECHUM, OTBEUAIOUIUX
3aITaHHOMY  YCJIOBHIO, CpeaHee apupMeTHUecKoe, IOHCK
MaKCHMaJIbHOTO ¥ MHUHHMMAJIbHOTO 3HAYCHUsS), aOCOIOTHOM,
OTHOCHUTEJIbHOM, CMEIIAHHOW apecaluu

4.4 Wcnonp30BaTh  3JCKTPOHHBIE TAOMUIBI IS YHCICHHOTO
MOJICJIMPOBAHUS B IPOCTBIX 3aJladyaX M3 Pa3HBIX MPEIMETHBIX
oOnacreit

TaOmuna 12.5

[IpoBepsiembie 1eMEHTHI cofiepkanus (9 Kiacc)

Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS

1 [Mudpoas rpaMOTHOCTH

1.1 |'moGanbuas cerp Wutepner. IP-agpeca ysnmoB. CereBoe XpaHeHHE
JAHHBIX. MeTo/1bl MHANBUIYAIBHOIO U KOJUIEKTUBHOI'O Pa3MEILEHHUS
HoBOM wuH(opmarnuu B MuTepuere. bonbuime nanHble (MHTEpPHET-
JTAHHBIE, B YACTHOCTH JIaHHBIE COLIMATIbHBIX CETEN)

1.2 |llomstue 00  wHpOpManMOHHOW  0€30mMacHOCTH.  YTPO3BI
MH(OPMAIIMOHHOW 0€30MacHOCTH NpH padoTe B INIOOAIBHOW CETH U
METO/bI MIPOTUBOICUCTBUS M. [IpaBuna Oe3omacHO
ayTeHTUUKaWU. 3ammra JudHoi nHpopmanmuu B ceTu VHTEpHeT.

be3onacHbie CTpaTCerun ITOBCACHUA B CCTHU I/IHTepHGT.




[IpenynpexneHre BOBJIEUECHUS B JAECTPYKTHBHBIE M KPUMUHAIbHBIC
dbopmbl ceTeBOM aKTUBHOCTU (KHOEpOYJUIMHI, (UINMHT W JIpyrue

bopmbI)

1.3

Bunsr NesTeILHOCTHU B HNutepnere. NuTepHeT-cepBUCHI:
KOMMYHHUKAIIMOHHBIE CEPBUCHI (ITOUTOBAs CIIy*)0a, BUIE0-KOH(PEPEHII-
CBSI3b W JpPYTHE), CIPABOYHBIC CIY)KObI (KapThl, paclUCaHUs U
JPYTHE), TTOUCKOBBIE CITYKOBbI, CIy>KObI OOHOBJICHHSI TTPOTPAMMHOTO
obecrniedueHus: U Apyrue ciaykO0bl. CepBUCHI TOCYJapCTBEHHBIX YCIIYT.
OOnaunble XpaHwiuia JaHHBIX. CpeacTBa COBMECTHOHN pa3paboTKu
JTOKYMEHTOB (oHsaiiH-oduchl). [IporpaMMHoe obecrieueHue kak BeO-
CEpBHUC: OHJIAITHOBBIE TEKCTOBBIE U I'PAPUUECKUE PEAAKTOPHI, CPEAbI
pa3paboTKU MporpaMm

TeopeTtnueckre 0CHOBBI HH(POPMATUKH

2.1

Mogenb. 3amaum, pemaeMble C  IMOMOIIBID  MOJCIMPOBAHUS.
Knmaccubukanuun  moxeneir.  MarepuanbHble  (HATypHBIE) H
uH(OpPMaITMOHHBIE MOJen. HenmpepbiBHbIE W TUCKPETHBIE MOJCIIH.
Nmurtanmonneie moaenu. Mrposeie moaenu. OneHKa COOTBETCTBHUS
MOJIETN MOJICIUPYEMOMY OOBEKTY U IEISIM MOJIECITUPOBAHUS

2.2

Tabnuunbie mogenu. Tabnuma Kkak MpeacTaBlIeHUE OTHOIICHUS

2.3

ba3zber  nmanHBIX. OTOOp B TabdUIE CTPOK, YIOBISTBOPSIOIINX
32JITAHHOMY YCJIOBHIO
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I'padp. Bepmmuna, pebGpo, nytb. OpHUEHTUpPOBaHHBIE U
HeopueHTupoBaHHble Tpadsl. [nuHa (Bec) pedpa. BecoBas marpuiia
rpada. JJnunHa mytu Mexay BepinHamu rpada. [louck ontumanbHOro
nyTu B rpade. HauanbHast BepiinHa (MCTOYHUK) U KOHEYHASI BEPIIIMHA
(CTOK) B OpUEHTUPOBAHHOM rpade. BerunciieHne KoJnyecTBa myTeil B
HaIpaBJICHHOM alluKJINYeCKOM Tpade

2.5

Hepeso. Kopens, BepinHa (y3en), TUCT, pedpo (yra) aepea. Beicota
nepesa. [lonnepeBo. Ilpumepsl ucnonb3zoBanus aepeBbeB. [lepedop
BAapUAHTOB C OMOUIBIO JIEpeBa

2.6

[lonaTtre maTeMaTuuecKOl MOAENH. 3ajlauu, peliaeMble ¢ TOMOIIbIO
MaTEMaTU4YecKoro (KOMMBIOTEPHOr0) MojaenupoBanus. Oriauune
MAaTeMaTU4eCKOW MOJEIN OT HAaTypHOW MOJEIW U OT CJIOBECHOIO
(JIuTepaTypHOT0) ONMUCAaHUS 0ObEKTA




2.7

OTansl  KOMIIBIOTEPHOTO  MOJEIIMPOBAHMSA: IMOCTAHOBKA 3a/Ia4H,
IIOCTPOCHUE MATEMATHYECKOM MOJENIH, IPOTrpaMMHas pean3anus,
TECTUPOBAHUE, MPOBEICHUE KOMIBIOTEPHOTO SKCIIEPUMEHTA, aHAJIN3
€ro pe3yJbTaToB, YTOUHEHUE MOJCIIH

AJITOPUTMBI U IPOTPAMMUPOBAHNE

3.1

PazOuenue 3amaun Ha mnoxzagaud. CocCTaBleHHE aNTOPUTMOB U
OporpaMM  C  HMCHOJBb30BaHMEM  BETBJIEHUW,  LUKIOB U
BCIIOMOTATEbHBIX aJTOPUTMOB /JIsl YIPABICHHUS UCIIOJHUTENEM WU
JPYTUMU UCTIOJIHUTEISIMU

3.2

Tabnuunbsle  BenM4WHBI  (MaccuBbl). OJHOMEpPHBIE  MACCHBBI.
CocraByieHME M OTJIaJIka TMPOTpaMM, pEaTU3YIOIIUX THUIIOBHIC
aITOPUTMBI 00PaOOTKU OJHOMEPHBIX YHCJIOBBIX MAaCCHBOB, HA OJTHOM
u3 s3bIkoB mporpammupoBanusi (Python, C++, Ilackanb, Java, C#,
[[IxonbHBI ANTOpUTMUYECKH SI3BIK): 3allOJIHEHUE YHCIOBOIO
MacCHBa CIy4alHBIMU YUCJIaMH, B COOTBETCTBUHU C (OPMYJION WU
MyTEM BBOJIAa YKCEJ, HAXOXKJEHHE CYMMbl 3JIEMEHTOB MAacCHUBa,
JVMHEMHBIA TOWCK 3aJaHHOTO 3HAYE€HUS B MACCUBE, MOACYET
AJIEMEHTOB MACCHBa, YJOBJIECTBOPSIONIUX 3aJ]aHHOMY YCJIOBHIO,
HaxO0XXJICHUE MUHUMAJIBHOTO (MaKCMMaJbHOIO) AJIEMEHTA MacCHUBa.
CopTtupoBka maccuBa

3.3

OO6paboTka TMOTOKAa JIaHHBIX: BBIUUCICHHE KOJIUYECTBA, CYMMBbI,
CpemHero apu(pMETHYECKOTO, MHHHUMAJIBHOTO W MaKCHMAaJbHOTO
3HAUCHUS JJICMEHTOB TOCJICAOBATCIIBHOCTH, YIOBJICTBOPSIOIINX
32JITAHHOMY YCJIOBHIO

3.4

Vnpasnenue. Curnan. OOpaTHas cBsi3b. [loigydeHue CHUTHalIOB OT
UG POBBIX JATUYNKOB (KacaHUs, PACCTOSHUS, CBETA, 3ByKa U IPYTOTO0).
[Ipumepsl UCTONIB30BaHUSI TPUHIIMIA OOPAaTHOM CBS3M B CHCTEMax
YOPABJICHUS] TEXHUYECKUMU YCTPOWCTBAMH, B TOM 4YHUCJIE B
poboTtotexnuke. [IpuMeps poOOTH3MPOBAHHBIX CHCTEM (CHCTEMa
YIPABJICHHS IBIKCHUEM B TPAHCTIOPTHOM CHCTEME, CBaApOYHAS JIMHUS
aBTO3aBOJIa, aBTOMATHU3MPOBAHHOE YMpPaBIEHUE OTOIUIEHHWEM JO0Ma,
aBTOHOMHAS CHCTEMa YIMPABICHUS TPAHCIOPTHBIM CPEACTBOM U
JPyTHE CUCTEMBI)

HNudopmanmoHHbIe TEXHOJIOTHH




4.1 |Ilonatue 00 H3JIEKTPOHHBIX TabnuUax. TUIbl JaHHBIX B sYEHUKaX
ANIEKTPOHHOM Tabnuibl. PeaktupoBanue u popMatupoBaHue TabIIUII.
Berpoennbie pyHKIMU JUIsi TOMCKA MaKCUMyMa, MUHUMYMa, CyMMBbI
u cpenHero apudmernyeckoro. COpTUPOBKA JaHHBIX B BbIIECICHHOM
nuanasone. Iloctpoenne auarpamm  (THCTOrpaMma, Kpyronas
auarpamma, TouedHas fuarpamma). Beibop tumna quarpammsl

4.2  |lIpeobpazoBanue Qopmyn 1mpu KonupoBaHuu. (OTHOCUTENbHAS,
abCOJIOTHAS U CMEIIaHHAas ajpecalus

4.3 | YcnoBHBIC BBIUMCICHUS B 3JICKTPOHHBIX Tabnuax. CyMMHUpPOBAaHHUE H
MOJICYET 3HAYCHWH, OTBEUAIONINX 3aJaHHOMY ycioBuio. OOpaboTka
Oonpmx HAOOPOB  JaHHBIX. YHCIEHHOE MOJIETUPOBAHHE B
AIICKTPOHHBIX TaOIUIIAX

4.4 |Pomb nHDOPMAIIMOHHBIX TEXHOJIOTHIA B Pa3BUTUU YKOHOMHUKH MHPA,
cTpaHbl, peruoHa. OTKpbITEIE  00pa30BaTeIbHbIE  PECYPCHI.
[Ipodeccun, cmszanHbie ¢ HHPOPMATUKON M WHGOPMAIIMOHHBIMU
TEXHOJOTHSIMH:  BeO-mu3aiiHep,  MPOrpaMMHCT,  Pa3pabOTUUK
MOOMIIBHBIX MPUIIOKEHHUM, TECTUPOBIINK, APXUTEKTOP MPOTPAMMHOTO
o0ecriedeHus, CIEUUAINCT TI0 aHalu3y JaHHBIX, CHUCTEMHBIN
aJIMUHUACTPATOP

24.8. [Ind mnpoBeAeHHUS OCHOBHOIO TOCYJIApCTBEHHOTO JK3aMEHa IO
undopmaruke (OI'D nmo uHbopMaTUKE) UCHOIB3YETCA MEPEeUeHb (KOAU(DUKATOP)
MpOBEPSIEMBbIX TPeOOBaHUM K pe3ysibTaTaM OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOM
IPOrpaMMbl OCHOBHOTO O0IIEro 00pa30BaHUsI U SJIEMEHTOB COJIEP KAHUSI.

Tabmauma 13

[Iposepsiembie Ha OI'D no nHpopmaTHKEe TPeOOBaAHUS
K pe3yJbTaTaM OCBOEHHS OCHOBHOI 00pa30BaTEIbHON MPOrpaMMBbl
OCHOBHOT'O 00IIIET0 00pa3oBaHUs

Kon [IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yJibTaTam
poBepIeMor 0a30BOro ypoBHSI OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHON
0 TpeOOBaHMs | IPOrpaMMbl OCHOBHOTO 00111ero oopa3zoBanusa Ha ocHoBe OI'OC

1 3HaTh (MOHUMATB)




1.1

Bnanenue OCHOBHBIMU MOHSATUSAMH: HH(pOpMalLMs, Iepenaya,
XpaHeHue Hu o00padoTka uH(OpMaALUHU, aITOPUTM, MOMEIb,
M (POBOM MPOYKT U UX UCTIOIB30BAHUE JJIS PEILICHUS yUeOHBIX
U IPaKTUYECKUX 3a1a4

1.2

BJ'IEI)IGHI/IC IMOHATHUAMHU: BBICKA3bIBAHHUC, JIOTUYCCKAsA OIICpalusd,
JIOTHYCCKOC BBIPAXKCHHC

YMmeTh

2.1

YMeHue OIepUpPOBATh eAMHULIAMHU U3MEpEHUs
uH(GOPMAIIMOHHOTO 00BEMA M CKOPOCTH Tepejaun JaHHbBIX

2.2

YMeHue 3anuchiBaTh U CpaBHUBATH 1iebie uncia oT 0 go 1024 B
Pa3IMYHBIX MO3UIIMOHHBIX CUCTEMAX CYUCIICHUS C OCHOBAHUSAMU
2, 8, 16, BBIMONHATH apupMETHUECKHUE ONIepalliy HaJl HUMHU

2.3

YMeHue KoiupoBaTh U AEKOIMPOBATH COOOIIEHNUS MO 3a/1aHHBIM
IIpaBWJIaM; ITOHMMAHUE OCHOBHBIX IIPUHLMIIOB KOJIWPOBAHMS
uHGOpMaIlMU PA3NUYHON MPHUPOABI: TEKCTOBOM, rpaduueckoi,
ayuo
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Ymenue 3aIMChIBATh JIOTUYECKUE BBIPAKECHUSA c
WCMOJIb30BAaHUEM JU3BIOHKIHNHM, KOHBIOHKIHM W OTPULAHHS,
ONpeAEHsATh HCTUHHOCTh JIOTUYECKUX BBIPAKECHUW, €CIIH
M3BECTHBI  3HAYEHHMS HWCTUHHOCTHM  BXOIAIIMX B  HETO
MEPEMEHHBIX, CTPOUTH TAOIMI[LI UCTUHHOCTU JIJISi JIOTMUECKUX
BBIDOKCHUM;  3alMCBHIBATh  JIOTUYECKHWE  BBIPAXKEHUS  HaA
M3y4aeMOM SI3bIKE ITPOIPAMMUPOBAHHUS

2.5

YMeHue COCTaBJISITh, BBIMNOIHATh BPYUHYIO U Ha KOMIIbIOTEpE
HECJIO)KHBIE QJITOPUTMbl Ul YOPABJIEHUS HMCHOJHUTEISIMU
(Uepenamika, YepTe:KHUK U APYTHE); CO3AaBaTh U OTIAKHUBATH
MIPOrpaMMBbl Ha OJTHOM M3 SI3BIKOB MporpammupoBanus (Python,
C++, [1ackans, Java, C#, llIkonbHBIN ANTOpUTMUYECKHUN S3BIK),
peaM3yIONINe HECIOXKHbIE AJITOPUTMBI OOpPAOOTKH YHCIOBBIX
JJAHHBIX C HCMOJb30BAHUEM IIMKJIOB W BETBIICHUI; yMEHUE
pa3OuBaTh 3aJayd Ha MOJA33Jayud, HCHOJb30BaTh KOHCTAHTHI,
MEPEMEHHBIE M BBIPAKEHUSI PA3IUYHBIX THUIOB (UHCIIOBBIX,
JIOTUYECKUX, CHMBOJIbHBIX); aHAIM3UPOBATH MPEITIOKCHHBIN
aIrOpUTM, ONPEAENSTh, KAKWE pe3yJIbTaTbl BO3MOXHBI IPHU




3aJaHHOM MHOXCECTBC UCXOJHBIX 3HAUCHUMN

2.6 YMeHue 3anucarb Ha HM3y4aeMOM SI3bIKE IPOrpaMMHpPOBAHUS
QITOPUTMBI TIPOBEPKH JEIMMOCTA OJHOTO IIEJIOr0 YHCiIa Ha
JIpyroe, TPOBEPKH HATypallbHOTO YHCIAa HA TMPOCTOTY,
BBIZICIICHUS ITU(P U3 HATYPaIbHOTO YHCIIA, IONCK MAaKCHMYMOB,
MHUHHAMYMOB, CYMMBI YUCJIOBOM TTOCIICIOBATEIIHHOCTH

2.7 Bianenne yMeHMEM OpHEHTHPOBATBCA B HEPAPXUUECKON
CTPYKType (pailioBoit cucTemsl, paboTaTh ¢ (hailIoBOM CUCTEMOM
NEPCOHAIIBHOTO KOMITBIOTEPA € UCIIOJIB30BAHUEM TpauuecKoro
uHTep(elica, a MMEHHO: CO3/jaBaTh, KOMPOBATh, NIEPEMEIIATh,
NEPEUMEHOBBIBATh, YAAISATH U apXUBUPOBATh (ailyibl U KaTaloru

2.8 Brnanenne  ymMeHuWsMH M HaBBIKAMHM  HWCIIOJIB30BaHUS
WHPOPMAITMOHHBIX W KOMMYHHKAITMOHHBIX TEXHOJIOTHHA IS
MOWCKA, XpaHEHUs, OOpabOTKM W Tepeladyd U aHauu3a
pa3TUYHBIX BUJ0B HHGOPMAIIHH

2.9 YMenue BpIOMpaTh CMOCOO0 TPEACTABICHHMS JaHHBIX B
COOTBETCTBHHM C TIOCTaBJICHHOW 3ajadeil (TaOJuIbI, CXEMBI,
rpaduKy, aUarpaMMbl) ¢ HCIIOJb30BAaHUEM COOTBETCTBYIOIIUX
MPOTPAMMHBIX CPEICTB 00PaOOTKH JaHHBIX

2.10 YMeHnue ¢opManuzoBath U CTPYKTYpUpOBaTh HH(MOpMaIuio,
HCIIOJIB3YS DJEKTPOHHBIC TAOMHILI 11 00paOOTKH, aHAIU3a U
BU3YyaJIM3aIM YHUCIOBBIX JAHHBIX, B TOM YHCJIE C BBIICICHUEM
JMana3oHa TaOMUIbl U yHOPSAJIOYMBAHUEM (COPTUPOBKOM) €ro
DJIEMEHTOB, yMEHHE TPUMEHATH B DJCKTPOHHBIX TaOJHIIaxX
GbopMyIBI JUISI pacdeTOB C HCITOJIB30BAHUEM BCTPOCHHBIX
GbyHKITUH, a0COJIIOTHOM, OTHOCHUTEJIbHOMH, CMEILIaHHOM
ajpecaluy; HCIOJIb30BaTh  AJICKTPOHHBIE  TaOIUIBI IS
YUCJICHHOTO MOJISTUPOBAHUS B IPOCTBIX 3aJadax M3 Pa3HBIX
IIPEAMETHBIX 00JIacTe

Taomuna 13.1

[lepeueHb 21€EMEHTOB coJIepxKaHusl, MpoBepsaemMbix Ha OI'D
no uHpopmartuke



Kon

[TpoBepsieMblil JIEMEHT COIEPKAHUA

[udposas rpaMOTHOCTH

1.1

®daiinel 1 manku (katajgoru). [IpuHIMIBI MOCTpoeHUs (PaliIOBBIX CUCTEM.
[Tonnoe ums ¢aiina (manku). [Iyte x daitny (manke). Pabora ¢ daitnamu
U KarajoraMuM CpeACTBaMHM OIEPAlMOHHOW CHCTEMBI: CO3/IaHUE,
KOMMPOBAaHUE, MEepeMeIleHrne, IEPEUMEHOBaHUE U yaaieHue (GaiaoB u
nanok (xaramoroB). Tumbl ¢aiinoB. CpolictBa (aitioB. DailnoBbIi
MeHekep. [louck ¢aitnoB cpeacTBaMu ONEPAIIMOHHON CUCTEMBI

1.2

OO0benuaeHne KoMmbioTepoB B ceTh. Cerhb MHTepHer. Beb-cTpanuia,
BeO-caiit. CTpykTypa aapecoB BeO-pecypcoB. bpaysep. IlouckoBsie
cucrembl. Ilouck wuH@oOpMaMu 1O KIHOYEBBIM CJIOBaM M 1O
U300paKEHUIO.

JloctoBepHOCTH MHGOPMALIHH, TOTYyYeHHON 13 MHTepHeTa.

[P-agpeca y310B. CeTeBo€ XpaHEHUE JaHHBIX

Teopernyeckrue 0CHOBBI HHPOPMATUKH

2.1

JINCKpETHOCTh ~ JaHHBIX. BO3MOXHOCTh OMUCAHWUS HEMPEPHIBHBIX
00BEKTOB U MPOLIECCOB C MOMOIIbIO AUCKPETHBIX JAHHBIX.

CumBoin. Andasur. MoumHocTs andaButa. JIBouuHbld  andaBuT.
KonuyectBo ~ BCEeBO3MOXKHBIX  CJIOB  (KOJOBBIX  KOMOMHAIU)
¢buKcHupoBaHHOW JJIMHBI B JBoWYHOM andasure. lIpeobpazoBanue
aoboro andaButra K ABOMYHOMY. KoONMHMUYeCTBO pa3IUYHBIX CJIOB
(UKCHPOBAHHON IIMHBI B alI(paBUTE OMPEEICHHON MOIIIHOCTH.
KonupoBanue cMMBOJIOB OJTHOTO ajipaBUTA C TTIOMOIIBIO KOJOBBIX CJIOB B
npyrom andaBuTe, KOJI0Bas TaOIHIA, TEKOJUPOBAHUE.

KonnpoBanune TtekcTtoB. PaBHOMepHBI konx. HepaBHOMEpHBIN KOI.
Konuposka ASCII. BocekMuOutHble KOAUPOBKU. [IoHATHE 0 KOAMPOBKAX
UNICODE. JlekoaupoBaHue  COOOIIEHHMH C  HMCIOJIb30BAaHHEM
PaBHOMEPHOTO W HEpPaBHOMEpPHOTO kona. MHdbopMmanroHHBI 00beM
TEKCTa

2.2

Nudopmarnmonneiii 00beM JaHHBIX. BUT - MUHHUMalIbHAs €IMHHIA
KOJu4YecTBa WMHGOPMAIUM - JBOWYHBIA paspsia. EauHumbl u3MepeHus
nH(pOpMAIIMOHHOr0 0O0bheMa JMaHHBIX. buT, OalT, KUI00alT, Meradaur,
TATa0aMuT.

CkopocTh nepenaun JaHHbIX. EAMHUIIBI CKOPOCTH TIEpeaauu TaHHBIX




2.3

KomupoBanue ugera. LlBeroBeie monaenu. Mopens RGB. I'myOuna
KoxupoBaHus. [lanurpa.
PactpoBoe u BekTOpHOE TmpejncTaBieHue u3o0paxeHui. [lukcens.
Ouenka wuHQOPMALMOHHOTO oOOBeMa TpadUUecKUX JaHHBIX A
pPacTpoBOTO N300paKECHHS

2.4

KonupoBanue 3Byka. PaspanHocts u wactora 3anucu. KomumyecTBo
KaHAJIOB 3aIIHCH.

OneHka KOJIMYECTBEHHBIX [1apaMETPOB, CBA3AHHBIX C PEACTABICHUEM U
XpaHEHUEM 3BYKOBBIX (hailiioB

2.5

Hemno3unronuele ¥ TMO3UIMOHHBIE CHUCTEMBI CUMCIEHHUA. AJpaBuT.
OcnoBanue. Pa3Bepayrtas ¢opma 3anucu uucina. [lepeBoa B 1ecITHUHYIO
CHUCTEMY YMCEJl, 3alIUCAHHBIX B IPYTUX CUCTEMAaX CUUCIICHHUS.

Pumckas cucrema cuuciienus

2.6

JIBonuHas cucrtema cuucienus. [lepeBon uensix uncen B npeaenax ot 0
no 1024 B nBOMYHYIO CUCTEMY cuUMClIeHHs. BocbMepuuHas cucrema
cuucienus. [lepeBoa uncen U3 BOCBMEPUYHOW CUCTEMBI B IBOUUHYIO U
NECATUYHYI0 cucteMbl u oOpatHo. IllectHaamarepuunass cucrema
cunucnenus. llepeBon wyucen W3 MECTHAAUATEPUYHOM CHUCTEMBI B
JIBOUYHYIO, BOCBMEPUYHYIO U JECATUUHYIO CUCTEMBI U OOpPaTHO.
ApudmMernueckue onepanuu B ABOMYHON CUCTEME CUUCIICHUS

2.7

Jlornueckne BbICKa3bIBaHUsA. Jlornueckue 3HAUYCHHS BBICKA3bIBAaHHUU.
DJIEMEHTApHBIE U COCTaBHbIC BBICKa3bIBaHUs. Jlormueckue omnepanuu:
«» (KOHBIOHKITUS, JIOTHYECKOE YMHOXKEHHUE), «WIN» (IU3BIOHKIINS,
JIOTUYECKOE CJIOKEeHHE), «He» (Jormdyeckoe otpuianue). Ilpuopurer
Jorudeckux  omneparuid. OmnpeneneHne HUCTUHHOCTU  COCTABHOIO
BBICKA3bIBAHUSI, €CJIM U3BECTHHI 3HAUCHUS UICTUHHOCTU BXOJSIINX B HETO
3JIEMEHTApPHBIX BBICKa3biBaHMWi. Jlornueckne BoipaxkeHus. I[IpaBuiia
3alUCH JIOTMYECKUX BbIpakeHuil. IlocTpoeHue TabiauI HCTUHHOCTH
JIOTUYECKUX BBIPAXKECHUIN

2.8

Jlormdeckne d3JEMEHTBHI. 3HAKOMCTBO C JIOTHYCCKUMH OCHOBaMHU
KOMIIBIOTEPA

2.9

HenpepeiBHBIE U OUCKpeTHbIE MoAenu. VIMUTAalMOHHBIE MOJENH.
Urposbie Moxenu. OrneHKa aJeKBaTHOCTH MOJENIU MOAEIUPYEMOMY
O00BEKTY U LENSIM MOJIETUPOBAHUS




2.10

Tabmuunbie mogenu. Tabnuia Kak MpeACTaBICHUE OTHOIICHHUS.
ba3bl nannbix. OT60p B TAaO/IHIIE CTPOK, YIOBJIETBOPSAIOIINX 33 JAHHOMY
YCIIOBHIO

2.11

I'pad. Bepmnna, pedpo, IIyTh. OpueHTHpOBaHHBIE 151
HEeOpUeHTUpOBaHHbIE Tpadnl. [[nuHa (Bec) pedpa. Becomas marpuiia
rpada. J[nuHa myTH Mexay BepmuHamu rpada. [louck ontumaibHOTO
nyti B rpade. Havanbnas BepuimHa (MCTOYHHMK) U KOHEYHAsl BEpILKHA
(cTOK) B OpueHTHpOBaHHOM rpade. Boluncienue konuyecTBa myTed B
HaMpaBJI€HHOM allMKINYECKOM rpade

2.12

HepeBo. Kopenb, BepmmHa (y3en), JUCT, pedpo (mayra) nepesa. BeicoTta
nepesa. IlomnmepeBo. Ilpumepbl ucmonab30BaHus JaepeBbeB. llepedop
BapUAHTOB C MIOMOIIBIO JIEpeBa

AJTOPUTMBI U IPOTPAMMHUPOBAHUE

3.1

CgoiictBa anroputma. CrocoObl 3amucu ajaroputrma (CJIOBECHBIN, B BUJIE
0JIOK-CXEMBI, ITPOTrpamMma).

CocraBiieHue aJIrOPUTMOB U MPOTPAMM C UCIIOJIb30BAaHUEM BETBIICHUM,
UUMKJIOB M  BCIIOMOTaTEJIbHBIX  QJITOPUTMOB Uil YIpaBJICHUS
ucnonauteneM (Po6or, Uepenamka, UepresxxHuk u ipyrue). Beimonnenue
aJITOPUTMOB BPYUYHYIO U Ha KOMITBIOTEPE

3.2

S3b1k porpammupoBanus (Python, C++, Ilackans, Java, C#, lllkonbHbII
ANTOpUTMUYECKUN S3BIK).

Cucrema mporpaMMHUPOBAHUS: PEIAKTOP TEKCTa IPOTPaMM, TPAHCIISATOD,
OTJIa/TYUK.

[Tepemennas: Tum, ums, 3HadueHue. Llenbie, BENecTBEHHBIC U CHMBOJILHBIC
IIepeMCHHBIC.

Omnepatop npucBauBanus. ApupMeTuuecKre BhIPAKEHUS U MOPSIOK UX
BbIunciieHus. Ornepanuu ¢ 1eNIbIMA YUCJIAMHU: 1IEJIOYUCIICHHOE JeJICHHE,
OCTaTOK OT JICJICHHUS.

Bernenns. CoctaBHbIe yCIOBHS (3alUCh JIOTMYECKUX BBIPAKCHUN HA
U3y4aeMOM sI3BIKE TMporpaMMupoBaHusi). HaxokneHne MuUHUMyMa H
MaKCHMyMa W3 JBYX, TPE€X M YEThIpeX 4YHCeN. PerneHue KBaapaTHOTO
ypaBHEHUSI, IMEIOIIETO BEIISCTBCHHBIEC KOPHH.

Hukn ¢ ycnouem. Anroput™m EBkinna s HaX0IeHUsT HAMOOJbIIIETO
oOmiero naenuTeNs JBYX HaTypaldbHBIX uyuced. Pa3Ouenue 3amucu
HATYpaJbHOTO YHMCJIA B TTO3UIIMOHHON CUCTEME C OCHOBAHMUEM, MEHBIIIUM




uiu paBHbIM 10, Ha OTAEIBHBIE TTUDPHIL.
[ukn ¢ nepeMeHHON. ANTOPUTMBI IPOBEPKHU JETUMOCTH OJTHOTO LEJIOTO
YyCila Ha Ipyroe, IpOBEPKU HATYPAJIIBHOTO YHCIIA HA IPOCTOTY

3.3

OG6paboTka  CHUMBOJIbHBIX  JaHHBIX. CHMBOJBHBIE  (CTPOKOBBIE)
nepeMennbie. [locuMBosibHast oOpaboTka cTpok. IloacdeT wyacToThI
MOSIBJIGHUS] CUMBOJIa B CTpoke. BerpoeHHble QyHKIMU 1711 00paOOTKH
CTPOK

34

OmnpeneneHre BO3MOXKHBIX pe3yJIbTaTOB pPaOOThI AITOPUTMA MIPU AAHHOM
MHO>XECTBE BXOJHBIX JaHHBIX, OMNpPEIEJICHUE BO3MOMKHBIX BXOJIHBIX
JAHHBIX, IPUBOJALINX K JAHHOMY pe3yJbTaTy

3.5

Tabnuunbie BeTUYuHbI (MaccuBbl). OiHOMepHbIe MaccuBbl. COCTaBIICHHE
¥ OTJIaJIKa TPOTPaMM, PEaM3YyIONIUX THUIIOBBIE aJITOPUTMBbI 00PaOOTKH
OJIHOMEPHBIX  YHCIIOBBIX  MacCMBOB, Ha OJHOM U3  S3BIKOB
nporpammupoBanust (Python, C++, Ilackans, Java, C#, IllkonbHbIi
AnroputMudeckuii  S3bIK):  3alOJHEHHWE  YHUCJIOBOTO  MacCHBa
CITy4allHBIMHM YHCIIAMHU, B COOTBETCTBUU C (DOPMYJION WM IMyTEeM BBOJA
YUCEIl, HAXOXJECHUE CYMMBbI 3JIEMEHTOB MAaCCUBA, JUHEWHBIA MOUCK
3aJIaHHOTO 3HAYE€HUS] B MACCUBE, IIOACYET DJIEMEHTOB MAaCCHBa,
YAOBJICTBOPSIONIUX 3aJJaHHOMY YCJIOBUIO, HAXOXKJICHHE MHUHUMAJIHHOTO
(MakcMManbHOTO) JIeMeHTa MaccuBa. COpTUPOBKA MaCCHBA.

O06paboTKa MOTOKA TAHHBIX: BBIYUCICHUE KOJUYECTBA, CYMMBbI, CPETHETO
apu(pMETUIECKOTO, MHUHUMAJBHOTO ¥ MAaKCHMAaJbHOTO 3HAa4YeHUSA
3JIEMEHTOB  MOCJENOBATEIbHOCTH,  YAOBJIETBOPSIONIUX  33JaHHOMY
YCIIOBUIO

3.6

VYmpasnenue. Cur"an. OOparnast cBsizb. [lomyueHue CUTHAIOB OT
U(POBBIX JTATUYMKOB (HAIIPUMED, KaCaHMsI, PACCTOSIHHS, CBETA, 3BYKa).
[Ipumepsl HCTIOTB30BaHUS TPUHIMIIA OOPATHOW CBSI3W B CHCTEMax
YIPABJICHHUS] TEXHUYECKUMH YCTPOUCTBAMH C TIOMOIIBIO JATYMKOB, B TOM
qucie B poOOTOTEXHUKE

NHpopManmoHHbIE TEXHOJIOTUH

4.1

TexcToBble TOKYMEHTHI M UX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHulla, ad3ail,
CTpOKa, CJIOBO, CAMBOIJI).

TekcToBbI MHpoueccop - MHCTPYMEHT CO3JaHUsl, PENAaKTUPOBAHHS H
dbopmaTupoBanusi TekcToB. IIpaBuna Habopa Tekcta. PemaktupoBanue
Ttekcta. CpoiictBa cuMBoJioB. lpudt. Tunel mpudtoB (pydrnensie, c




3acedyKkamMu, MOHOIIMpPUHHEIE). [lomykupHOE M KypCHBHOE HayepTaHHE.
CpoiicTBa  a03aueB: TrpaHulbl, a03alHBIA  OTCTYyN, HWHTEpBa,
BbIpaBHUBaHue. [lapameTpsl ctpanuibl. CtuneBoe hopMaTupoBaHUE.
CrpykrypupoBaHue HMH(OpMALMM C MNOMOUIbIO CHUCKOB M TaOJIHII.
MHoroypoBHeBbie  crniiickd. JloOaBneHue TaOmMI, B TEKCTOBBIE
JOKYMEHTBI.

BcraBka u300paxkeHMI B TEKCTOBBIE JOKYMeHTh. (OOTekaHue
U300paKEHUN TEKCTOM. BKIIFOU€HHE B TEKCTOBBIM JOKYMEHT JUarpaMm,
dopMysn, HyMepaluuud CTpPaHUL, KOJOHTUTYJIOB, CCBUIOK M JAPYTHX
3JIEMEHTOB

4.2

PactpoBbie pucynku. Mcnonb3zoBanue rpaguueckux NpUMUTHBOB.
Onepauuu peaaKkTUpPOBaHUS TpapuyecKuX OOBEKTOB, B TOM YHCIE
nudpoBbix doTorpaduii: m3MeHEeHHE pa3Mmepa, 00pe3ka, MOBOPOT,
oTpaxxeHue, paborta ¢ objacTsMu (BBIIEICHHE, KOMUPOBAHUE, 3aJIMBKa
I[BETOM ), KOPPEKIIUS 1IBETA, APKOCTU U KOHTPACTHOCTH.

Bekropnas rpaduka. Co3naHve BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMU
CpeACTBaMHM  TEKCTOBOIO  TMpOIEcCCOpa MWW  JAPYrUX M[pOrpamMm
(mpunoxenuii). Jlo6aBieHne BEKTOPHBIX PUCYHKOB B JOKYMEHTHI

4.3

[ToaroroBka MynbTUMEIUUHBIX mpe3eHTanuii. Crmaiin. JlobaBineHue Ha
criaiij TekcTa u n300pakeHuil. PaboTa ¢ HECKOIBKUMU ClIaliIaMH.
JloOaBneHne Ha crailg ayJuOBU3YaJbHBIX JaHHBIX. AHUMAaLHUs.
INunepcepuiku

4.4

Tunel JaHHBIX B SYEHKax JJICKTPOHHOM TaOnuibl. PemakTupoBaHue u
dbopmatupoBanue Tabnui. BceTpoeHHble  GYHKIMU Ui TTOMCKA
MakCMMyMa, MHHUMYyMa, CYMMBl U CpEeIHEro apudmeruyeckoro.
CopTHupoBKa JaHHBIX B BbIICJICHHOM auanas3oHne. [loctpoenue nuarpamm
(ructorpamma, Kpyromas JIuarpaMma, To4dedHas auarpamma). Buidop
TUMA AUArPaMMBbI.

IIpeoOpazoBanne QopMmyn mpu KomupoBaHuu. (OTHOCHUTEIIbHAS,
a0COJIFOTHAS M CMEIIIaHHAs aJIpecalys

4.5

VYcaoBHBIE BBIUMCICHUS B DJIEKTPOHHBIX Tabmunax. CyMMHpoBaHUE U
MOJICYET 3HAYEHUH, OTBEUANOIIMX 33aJlaHHOMY YycioBuio. O0paboTka
OonbpIIMX HA0OPOB JTaHHBIX. YHCIIEHHOE MOIETMPOBAHUE B DIIEKTPOHHBIX
TabIunax
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