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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.

JIMYHOCTHBIE PE3YJ/IBTATDBI

24.6.2. JINYHOCTHBIE PE3YJIbTATHl UMEIOT HANPABIECHHOCTh HA PEUICHUE 3a/1a4
BOCIMTAHUSA, Pa3BUTUS MU COLMAIM3ALMM OOYy4aroUMXCs CpPeACTBAMHM Y4YEOHOIO
IpeaMeTa.

B pesynbrare wusydeHus WHGOPMATHKKA HAa YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOydarorierocs OyayT chOpMHUpPOBAHBI CIEAYIONINE JIUYHOCTHBIC
pe3ybTaThl B YACTH:

1) maTpuOoTUYECKOrO BOCIIUTAHHUS:

LIEHHOCTHOE OTHOILLIEHHE K OTEYECTBEHHOMY KYJIbTYPHOMY, UICTOPHYECKOMY U
HAy4YHOMY HAaclIe[IMi0, MOHUMaHWEe 3HAa4YeHHUs] MHPOPMATUKU KaK HAYKU B SKU3HU
COBPEMEHHOr'0 OOIECTBA, BJIAJCHUE JOCTOBEPHOM HMH(OpMAIMEN O MepeaoBbIX
MHUPOBBIX U OTEUECTBEHHBIX JOCTHXKEHMSIX B o00sacTé UHPOPMATUKU U
MH(POPMAIIMOHHBIX TEXHOJIOTHH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX O
¢ poBoit TpaHchOpMaIIUK COBPEMEHHOTO OOIIECTRA;

2) TyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

OpuCHTalHA Ha MOPAJBbHBIC ICHHOCTU U HOPMBI B CUTyallUAX HPAaBCTBCHHOI'O
BBI60pa, IFOTOBHOCTb OLICHHUBATHL CBOC IMOBCACHHUC U ITOCTYIIKH, a TAKKC ITOBCACHHUC
" IMOCTYIIKH APYTHUX J'IIOI[@ﬁ C IO3UIIMHU HPABCTBCHHLIX U ITPABOBLIX HOPM C YUCTOM



OCO3HaHUuA HOCJIGI[CTBI/Iﬁ IIOCTYIIKOB, AKTHBHOC HCIPHUATHC aCOLHAJIbHBIX
ITOCTYIIKOB, B TOM YMCJIC B I/IHTepHeTe;

3) rpak1aHCKOr0 BOCITUTAHUSL:

MPEACTABIICHHE O COIUAIbHBIX HOPMax | TMpaBWiIaX MEKINIHOCTHBIX
OTHOIIICHUH B KOJIJIEKTHUBE, B TOM YHCJIE B COIMAIBHBIX COOOIIEeCTBaX, COOJIIOICHHUE
paBuJI OE30IIAaCHOCTH, B TOM YHCJIC HABBIKOB 0€3011aCHOTO MOBeIeHUs B MIHTEpHET-
cpelie, TOTOBHOCTB K pa3HOOOPa3HO COBMECTHOM JIESITEIIbHOCTH TP BHITIOJHEHUN
y4eOHBIX, TTO3HABATEIBHBIX 3aJ1a4, CO3JaHUHU YYCOHBIX MPOEKTOB, CTPEMIICHHE K
B3aMMOIIOHUMAHHIO W B3aMMOIIOMOIIM B TIPOIIECCE ITON Y4eOHOU AESITEIbHOCTH,
TOTOBHOCTH OIICHUBATH CBOE MOBEICHNUE W TIOCTYIIKH CBOMX TOBAPUIICH C TTO3UIIUN
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIICICTBUI MOCTYIKOB;

4) IeHHOCTEN HAyYHOTO TTO3HAHMUS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUYECKUX MPEICTABICHUNA 00 HH(POpPMALINH,
UHOOPMAITMOHHBIX nporieccax U UH(OPMAITMOHHBIX TE€XHOJIOTUSIX,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO pPa3BUTHSA HAyKH M OOIECTBEHHOU
MIPAKTUKH M COCTABJISIONTUX 0A30BYI0 OCHOBY JIJISI IOHUMAHMSI CYIIIHOCTH HAYYHOU
KapTUHBI MUPA;

UHTEpeC K OOYYEHHI0O W MO3HAHUIO, JII0003HATEIbHOCTb, T'OTOBHOCTH M
CIIOCOOHOCTh K €aMOOOpa30BAHMIO, OCO3HAHHOMY BbIOOpPY HANpPABJIEHHOCTU U
yPOBHSI 00y4eHUS B JAJIbHEHIIIEM;

OBJIQ/ICHUE OCHOBHBIMH HAaBBIKAMH HCCJIEOBATEIbCKON JEATEIbHOCTH,
YCTaHOBKA Ha OCMBICJICHHE OIbITA, HAONIOJEHUN, IMOCTYNKOB W CTpPEMJICHHE
COBEpIICHCTBOBATh IYTH JOCTHKEHUS WHIUBUAYAJIbHOIO M KOJUJIEKTUBHOI'O
OJIaronoayyus;

c(OpMHPOBAHHOCTh MH(MOPMALMOHHON KYyJbTYpPhl, B TOM YHCJIE HaBBIKOB
CaMOCTOATENbHON padOThl C¢ y4EeOHBIMU TEKCTaMHU, CIPABOYHOM JHUTEPATypOH,
Pa3HOOOpa3HBIMU CPEACTBAMU HH(POPMALMOHHBIX TEXHOJOTHM, a TaKXKE YMEHHUS
CaMOCTOSITENIBHO OIpPENETATh 1€ CBOEr0 O0yUeHUs, CTaBUTh U (POPMYJIUPOBATH
JUig ceOs HOBBIE 33/ayd B yueOe W I03HABATEIbHOW MEATEIbHOCTH, Pa3BUBATH
MOTHBBI U HHTEPECHI CBOEH ITO3HABATEIILHON JAESATENbHOCTH;

5) popmMupoBaHus KyIbTypbl 37J0POBbSI:

OCO3HAHUE LIEHHOCTH >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3710POBbBIO,
yCTAaHOBKA Ha 3JI0POBBIM 00pa3 >KU3HM, B TOM YHUCJE U 3a CYET OCBOCHHUS H



coOmro/ieHrs TpeboBaHUM OE30MacHOM IKCIUTyaTalui CPECTB UHPOPMAIITMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPyA0BOTO BOCIIUTAHUSL:

MHTEpEC K TMPaKTUYECKOMY H3YyueHHI0 Tmpodeccuii U Tpyna B cdepax
npodeccruoHanbHON NEeSATEeIbHOCTH, CBSI3aHHBIX c HH(pOPMATHUKOH,
IPOrpaMMHUPOBAHMEM W HH(POPMALMOHHBIMU TEXHOJIOTMSIMU, OCHOBaHHBIMH Ha
JOCTIKEHUSIX HAYKU MH(DOPMATUKU U HAYYHO-TEXHHUUECKOTO MPOTpecca;

OCO3HAaHHBIM  BBIOOP U  TMOCTPOEHHE UHAMBUAYAIbHOH  TPAaEKTOPHUH
00pa30BaHMs U )KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX U OOIECTBEHHBIX HHTEPECOB
U TIOTPEeOHOCTEN;

7) 9KOJIOTHYECKOTO BOCTTUTAHMS:

OCO3HaHUE TIJI00AJIBHOIO XapakTepa HKOJIOTMYECKUX MpoOJIeM U IyTed Hux
pelieHuss, B TOM 4YHCIE€ C YYETOM BO3MOXXHOCTEH HWH(POPMALMOHHBIX M
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH;

8) amanranuu OOy4YarOMIETOCS K M3MEHSIOMIMMCS YCJIOBHUSIM COIMATBHOU U
MIPUPOJHOM CPEJIBL:

OCBOCHHME OOYYarOIIMMUCS COLMAIBHOIO OIbITa, OCHOBHBIX COLUAJIBHBIX
poJiel, COOTBETCTBYIOIIMX BEAYLIEH MAESITEIbHOCTH BO3pacTa, HOPM U IPaBUII
0OIIIECTBEHHOT 0 MOBEIEHNUs, (POPM COLIMAIBHON dKU3HU B TPyNIax U cOOOIECTBAX,
B TOM YHCJIE CYLECTBYIOIINUX B BUPTYaJIbHOM IPOCTPAHCTBE.

METAIIPEIMETHBIE PE3YJIBTATBI

24.6.3. MerarnpeAMETHBIE pe3yJIbTaThl OCBOCHUSI IPOTPAMMBI 110 UH(POPMATUKE
OTpaXkaloT  OBJAJCHUE  YHHUBEPCAIbHBIMHU  y4€OHBIMU  JACUCTBUSMU -
M03HABATEILHBIMU, KOMMYHUKATUBHBIMU, PETYJISITHBHBIMH.

24.6.3.1. OBnageHue YHHUBEPCAJIbHBIMU Y4YE€OHBIMU TO3HABATEIbHBIMU
JNEUCTBUSIMH:

1) 6a30BbBIC TOTHYECKHE TCUCTBHS:

YMCHHC OIpCACIIAATL IIOHATHUA, CO31aBaTb O606IJ.[€HI/I$I, YCTaHAaBJINBATDb
AHaJIOT'Uu, KJIaCCI/I(bI/ILII/IpOBaTB, CaMOCTOATCIIBHO BBI6I/IpaTI> OCHOBAHMHA U KPUTCPHUH
JJIA KJIaCCI/I(i)I/IKaHI/II/I, YCTaHaBJIUBATh ITPUYUHHO-CICIACTBCHHLBIC CBSA3H, CTPOHTH
JOTMYCCKHEC PaACCYIKIACHUA, IMPpOBOAUTD YMO3aKIHOYCHUA (HHILYKTI/IBHBIG,



ACAYKTHUBHBIC U I10 aHaJIOFI/II/I) " BBIBO/JIBI,

YMCHHC CO31aBaTh, IPUMCHATL U HpCO6p330BBIBaTI) 3HAaKHU 1 CUMBOJIbI, MOACJIN
N CXCMBbI JJIA PCIICHUA y‘I€6HI)IX H ITIO3HAaBAaTCJIbHBIX 3a4a4,

CaMOCTOATENLHO BbIOMpATh Croco0 penieHus yueOHOHM 3a1auu (CpaBHUBATh
HECKOJIbKO BapHAaHTOB pEIICHMs, BBIOMPATh HamOoJiee MOIXOIAIIUNA C y4eTOM
CaMOCTOSITENIBHO BBIJICJIEHHBIX KPUTEPUEB).

2) 6a30BbIC UCCIIEAOBATEILCKUE ACHCTBHS:

dbopMyIUpOBaTh BOMPOCH], (UKCHPYIOIIME pa3pblB MEXKIY pEalbHbIM U
KEJIAaTeIIbHBIM COCTOSIHUEM CHUTYallud, 00bEKTa, M CAMOCTOSITEIHHO YCTAaHABIUBATH
VMCKOMOE U JTaHHOE;

OLICHMBATh HA NPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMALMIO, MOTYUYEHHYIO
B XO/JI€ UCCIICI0BAHNS;

IMPOTrHO3UPOBATE BO3MOKHOC HaHBHCﬁmCe Pa3BUTHUC IIPOUICCCOB, COOBITHI U
HUX IOCIICACTBUA B AHAJIOTMYHBIX HWJIN CXOIHBLIX CUTYAIHUAX, a4 TAKIKC BBIABUI'ATH
IMPCAIIOJIOKCHUA 00 ux Pa3BUTHHU B HOBLIX YCJIIOBHAX U KOHTCKCTAX.

3) paborta ¢ uHbOpMaIIHECii:

BBISIBIIATE JneuruT wHbOpMAIUU, AAaHHBIX, HEOOXOAMMBIX JUIsI PEIICHUS
MOCTaBJICHHOM 3aJ1auM;

MPUMEHSTh Pa3JIUYHbIE METOJIbl, HHCTPYMEHThI U 3alpoChl MpU IOUCKE U
orOope HHPOpPMALMKA WM JAaHHBIX M3 HMCTOYHUKOB C YYETOM MPEISIOKEHHOU
y4eOHOM 3a/1a4M U 3aJJaHHBIX KPUTEPHEB;

BBIOMpATh, AaHAJIM3UPOBATh, CHUCTEMATU3UPOBATh MW HMHTEPIPETUPOBATH
uHGOPMAITUIO PA3TUYHBIX BUIOB U (JOPM IIPEICTABIICHNUS,

CaMOCTOSITENILHO ~ BbIOMpaTh  ONTUMAaJbHYI0O  (OpMYy  MpEICTaBICHUS
uH(pOpMalMM W WUIIOCTPUPOBATh PEIIAEMbIE 3aJa4d HECIOXHBIMH CXEMaMH,
JUarpaMMaMu, MHOM Tpaukoil 1 UX KOMOMHALUSAMY;

OLICHHUBAaTh HAaIACKHOCTH I/IH(I)OpMaI_II/II/I o KpUTCpHUAM, HNPCATOKCHHBIM
YUYUTCIIEM WU C(i)OpMy.TII/IPOBaHHLIM CaMOCTOATCIIBHO,

3¢ (HEKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH HH(DOPMAITHIO.

24.6.3.2. OBnageHue yHUBEPCAIbHBIMU YYEOHBIMH KOMMYHUKATHUBHBIMH



JICUCTBUSIMH:
1) obmenue:

COTIOCTABJISITh CBOM CYXKJEHUSI C CYXKJICHUSIMU JIPYTHX YYAaCTHUKOB JHAJIOra,
0OHapy>KMBaTh Pa3Iuyue U CXOJICTBO MO3UIIUIA;

Hy6JII/I‘IHO NpEACTAaBIATh PE3YJbTAThl BBIIIOJHCHHOI'O OIILITA (BKCHCpI/IMeHTa,
HCCJIICAOBAaHMS, HpOCKTa);

CaMOCTOATCIIbBHO BI)I6I/IpaTI> (bopMaT BBICTYIUICHHUA C YUYCTOM  3aJa4
IMPC3CHTAlMN U 0ocoOeHHOCTEH AyauToprun U B COOTBCTCTBHH C HHM COCTABJIATH
YCTHBIC U TMCBbMCHHBIC TCKCTBI C UCITIOJIb30BAHNCM WJINIFOCTPATUBHBIX MATCPUAJIOB.

2) coBMECTHasl IeSITENBLHOCTh (COTPYIHUYECTBO):

IIOHMMATh M HCHOJIb30BATh NMPEUMYIIECTBA KOMAaHIHOM M WHIAWBHIYaJIbHOU
paboThl IpPH PELIEHWHM KOHKPETHOM MpOOJEMbl, B TOM YHCJIE NPHU CO3JaHUU
MH(POPMALIMOHHOT O IPOAYKTA;

IPUHUMATH IICJIb COBMECTHOM HH(OPMAIMOHHON IEATEIBHOCTH IO cOOpY,
o0paboTke, Tmepenaye, ¢opmanuzanuy HHPOPMAIIUHA, KOJUICKTUBHO CTPOHUTH
JICUCTBUS TIO €€ JOCTHKCHHIO: PacTpeCsIATh POJIH, TOTOBApHUBATHCS, OOCYKIATh
TIPOIIECC U PE3yJIbTAT COBMECTHOM PabOTHI;

BBINIOJIHATh CBOK 4acTh padOThl ¢ MH(pOpManuend WUiau HMH(YOPMALUOHHBIM
IPOIYKTOM, AOCTUTrasi KaueCTBEHHOrO pe3ysibTaTa MO CBOEMY HAIpPABICHHUIO U
KOOPAMHUPYSI CBOU ACUCTBUS C APYTUMHU WIEHAMU KOMaH/Ibl;

OIICHUBATh KA4€CTBO CBOETO BKJIaJa B OOIIMI MHPOPMAITMOHHBIN MPOAYKT IO
KPUTEPHUSIM, CAMOCTOSTEIILHO CPOPMYTUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBHS;

CPaBHUBATh PE3YJbTAThl C HCXOJHOW 3aJayeld W BKJIAJ KAaXKAOr0 4JICHa
KOMaHJbl B JOCTIDKCHHE PE3yJIbTaTOB, pa3leisaTh c(epy OTBETCTBEHHOCTH U
MPOSIBJISITh TOTOBHOCTH K MPEJAOCTABICHUIO OTUETA NIEPE]] TPYIIIOM.

24.6.3.3. OsBiageHue yHUBEPCAIbHBIMA  YYE€OHBIMU  PETYJIATHUBHBIMU
JIEUCTBUSIMU:

1) camoopranu3zanus:

BBISIBIISAITh B JKU3HEHHBIX M YUYEOHBIX CHUTyalMsaX MpoOJeMbl, TpeOyroIIue
pelieHus;



OpPUEHTHUPOBATHCSI B  PA3JIMYHBIX IOAXOJAX K TMPUHATHIO PELICHUU
(MHAMBUIyaTbHOE MPUHATHUE PELICHUM, IPUHITUE PEIICHUN B TPYIINE);

CaMOCTOSITETIbHO COCTAaBJISATh AJITOPUTM PEIICHUS 3ajaud (WM €ro 4acTh),
BBIOMpaTh CIOCOO peIIeHUs] YyueOHOHM 3aJjauu C yYETOM HUMEIOIIUXCA PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUpPOBaTh IIpejJjiaraéMbleé BapHUaHThHI
PEILIEHNUIT;

COCTaBJISTh IUIAH JEHCTBHUH (IUIaH pealn3alii HAMEUCHHOTO ajirophTMa
peleHus ), KOPPEKTUPOBATH MPEATIOKEHHBIIN AITOPUTM C YIETOM TOTYIECHHUSI HOBBIX
3HaHUU 00 U3y4aeMOM OOBEKTE;

NPOBOANTH BHIOOP B YCIOBHSIX NPOTHBOPEUYMBONM HHPOpMAIMK U OpaTh
OTBETCTBEHHOCTb 32 PEILLICHHUE.

2) caMOKOHTPOJIb (pediiekcus):
BJIQ/IETh CIIOCOOAMH CaMOKOHTPOJISI, CAMOMOTHBAIIUH U PEIICKCHH;
JaBaTh OIEHKY CHTYAI[MH U MIpejiaraTh IUIaH ee N3MEHEHUS;

YYUTBIBATh KOHTEKCT MU MPEJBHUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh
IpH PpCEIICHHH Y4YeOHOM 3amadyd, aJanTHpPOBaTh pEIICHHE K MEHSIOIMMMCS
00CTOSITEILCTBAM;

OOBSICHSITh ~ TPUYUHBI  JOCTHKEHUS  (HEJOCTHIKEHHUS)  pPe3yJIbTaTOB
MH()OPMAIIMOHHON JIEATENbHOCTH, aBaTh OLICHKY NPUOOPETEHHOMY OIIBITY, YMETh
HAXOJUTh MO3UTUBHOE B MPOU3OILIEIIICH CUTYyallUU;

BHOCHUTBb KOPPCKTHUBLI B ACATCIIBHOCTL HAa OCHOBC HOBLIX O6CT05IT€J'II>CTB,
N3MCHHUBIIINXCI CHTyaHHﬁ, YCTAaHOBJICHHBIX OIHI/I6OK, BO3HHKIIHNX TPYI[HOCTGI;'I;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTA LIEJIN U YCIOBUSIM.
3) SMOIMOHAJIbHBIN MHTEIIJICKT:

CTaBUTh C€0s HA MECTO APYroro 4ejaoBeKa, MOHUMATh MOTUBBI U HAMEPEHHUS
JPYTOTO.

4) npuHsTHE CEOS U IPYTUX:

OCO3HaBaTh HEBO3MOXKHOCTH KOHTPOJIMPOBATH BCE BOKPYT JaXKE B yCIOBUSX
OTKPBITOTO JOCTYyNA K JTI0OBIM 00beMaM MHGOPMAIIHH.



METAIIPEIMETHBIE PE3YJIBTATBI

24.6.4. IIpenMeTHbIC pe3yIbTaThl OCBOCHHS IIPOrPaMMBbI 110 HH(OPMATHKE Ha
YPOBHE OCHOBHOT'O OOIIIETO 00pa30oBaHMs.

24.6.4.1. K xonmy oOyuenus B 7 Kiacce y oOyuaromerocs OyayT
c(hOpMHUPOBAHBI YMEHUS:

MOSICHATH Ha MPUMEPaxX CMBICI MOHATUN «HHGOpMAIUI, «MHPOPMAITMOHHBIHA
nporiecc», «obpaboTka uHbOpPMALUWY, «XpaHEHHEe HHGOPMAIUWY», «IIepenada
uHpopMaIun;

KOAUPOBATb U JIEKOJUMPOBATh COOOIIEHHS TIO 3aJlaHHBIM TpPaBHIIAM,
JIEMOHCTPUPOBATH TOHUMAHUE OCHOBHBIX MPUHIIUIIOB KOAUPOBAaHUS UH(DOpMAIIUU
Pa3IUYHON MPUPOJIBI (TEKCTOBOM, TpauecKoid, ayano);

CpPaBHMBATh [UIMHBI COOOIICHHM, 3alMCaHHBIX B PAa3NIUYHBIX aldaBHUTaXx,
ONepUpOBaTh E€AUHUIAMU HU3MEpPEHUs HH(POPMALMOHHOIO O0BEMAa U CKOPOCTHU
nepeaavyu TaHHbIX;

OIICHWBATh W CPAaBHUBATH pa3MEPbl TEKCTOBBIX, IPapUUCCKUX, 3BYKOBBIX
daiinoB 1 Buaeo(aiion;

[PUBOJAUTH NIPUMEPHI COBPEMEHHBIX YCTPOMCTB XpPaHEHUs U INepelayu
uH(pOpMaIH, CPABHUBATH UX KOJWYECTBEHHBIE XapaKTEPUCTUKH;

BBIACIATE OCHOBHBIC OTallbl B MCTOPHMHM W IIOHHMMAThb TCHACHIHH PAa3BUTHA
KOMITIBIOTCPOB U IIPOIrpaMMHOI O O6€CH€‘I€HI/I$I;

IMoJIy4aTb U HUCIIOJIB30BATh I/IH(l)OpMaI_[I/IIO 0 XapaKTCpUCTHKAX IICPCOHAIILHOI'O
KOMIIBIOTEPA MW €0 OCHOBHBLIX 3JICMCHTax (HpOHCCCOp, orncpaTuBHAd IIaMsTb,
JOJITOBPpECMCHHAA IIaMATh, YCTPOﬁCTBa BBOI[&-BBIBOI[&);

COOTHOCHUTH XapaKTCPUCTHKH KOMIIbIOTEpPaA C 3ajJayaMH, PEIIaeMbIMU C €To
ITOMOIIBIO;

OPUEHTHUPOBAThCS B HEPAPXUUYECKON CTPYKType (ailioBOH CHCTEMBI
(3amuceiBaTh MONHOEe WMA (haiinma (kaTtaysora), myTh K (aimy (karamory) TIo
UMEIOIIEMYCsl ONUCaHUI0 (ailJIoBOM CTPYKTYPhl HEKOTOPOTO MHGPOPMAIMOHHOIO
HOCHUTEJS);

paboratb ¢ (¢alIoBOM CHUCTEMOM TMEPCOHAIBHOTO KOMIBIOTEpA C
UCIOJIb30BaHUEM Tpaduueckoro uHTepdeiica, a UMEHHO: CO3/1aBaTh, KOMMMPOBATH,



nepeMeniarh, NepPeuMEHOBBIBATh, YJASATh U apXWBUPOBATh (ailibl U KaTajorwy,
VICTIOJIB30BAaTh aHTUBUPYCHYIO MIPOrPaMMYy;

IIPEACTABIATh PE3YJIbTaThl CBOEH ACATEIBHOCTU B BUAE CTPYKTYPUPOBAHHBIX
WJUTFOCTPUPOBAHHBIX JJOKYMEHTOB, MyJIbTUMEIUMHBIX ITPE3CHTALNN;

uckatb uHpopmanuio B MHTepHeTe (B TOM 4YHCIie MO KIIOYEBBIM CJIOBaM, 10
U300paKeHMI0), KPUTUUECKH OTHOCUTHCS K HalIeHHON MH(}OpManuu, oco3HaBas
OMAaCHOCTb JUISl JIMYHOCTH M  OOIecTBa PACIPOCTPAHEHMs] BPEJOHOCHOU
uHpOpMaInH, B TOM YHCJIE SKCTPEMUCTCKOTO U TEPPOPUCTUUECKOTO XapaKTepa;

MOHUMATh CTPYKTYPY aJIpecOB BeO-pecypcoB;
UCTIOJIB30BaTh COBPEMEHHBIC CEPBUCHI MHTEPHET-KOMMYHUKAITHIA,

coOnoaTh TpeOoBaHUSI O€30MaCHOM S3KCIUTyaTallud TEXHUYECKHUX CPEICTB
MHPOPMAITMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHH, COOIIOAaTh CETeBOU
ATHKET, 0a30Bble HOPMBI WHGOPMAIMOHHONW STUKM W TpaBa Npu padoTe c
NPUIOKEHUSMHU Ha JIOOBIX yCTpoiicTBax u B MHTepHeTe, BHIOMpaTh Oe30macHbIe
CTpaTeruu MoBeJCHUS B CETH;

INPpUMCHATb  MCTOJIBI HpO(bHHaKTHKI/I HCTAaTUBHOI'O  BJIHWAHHA  CPCACTB
I/IHCI)OpMaHI/IOHHBIX N KOMMYHUKaAIITMUOHHBIX TEXHOJIOT Ul HA 3A0POBLE IM0JIB30BATCIIA.

24.6.42. K xonuy oOyueHus B & Kiacce y oOyuaromerocss OyayT
c(hOpMHUPOBaHbI YMEHHS:

MOACHATDH Ha IPpUMCPAX pa3jinduad MCKIY IMO3NITUOHHBIMUA U HCIIO3NTTNMOHHBIMHA
CHUCTCMaMU CUHUCIICHMUA,

3aluChIBaTh WU CpaBHUBATH Menble yuciaa or 0 go 1024 B pa3nuyHbIX
MO3UIIMOHHBIX CHUCTEMaX CUYUCICHUA (C OCHOBaHUSIMU 2, 8, 16), BBINOIHATH
apudMeTHUYeCKHEe ONepalny HajJ HUMU;

pPacKpbIBaTh CMBICII MOHSITHH «BBICKA3bIBAHUC), <«JIOTHMYCCKas OIICpanus»,
«JIOTHYCCKOC BBIPAKCHUCY ;

3aIIMChIBATb JIOTUYCCKHUC BBIPAKCHUA C HCIIOJIB30BAHUEM JU3BIOHKIHWH,
KOHBIOHKIIMU W OTpULIAHHA, OIPCACIIATH MCTHUHHOCTDL JIOTHYCCKUX BBIpa)KeHI/II;’I,
CCJIM U3BCCTHLI 3HAYCHHA HCTHHHOCTHU BXOIAIIUX B HCI'O IICPCMCHHBIX, CTPOHUTH
Ta6J'II/II_II>I HNCTHMHHOCTH AJIA JIOTHYCCKHUX BBIpaH(eHHﬁ;

PaCKpPbIBATL CMBICII MOHSITUI CHUCIIOJHUTCIIb», «AJII'OPUTM», «IIPOTrpaMMay,



MOHUMAs Pa3HUILY MEX]Ty YIOTPEOIICHUEM ITHX TEPMUHOB B OOBIJICHHOW peur U B
uH(pOpPMATHKE;

OMUCHIBATH AJITOPUTM PEIICHUS 3a]la4u Pa3IMYHbIMU CIIOCOOaMU, B TOM YHUCJIIE
B BHJIC OJIOK-CXEMBEI,

COCTaBJISITh, BBIMOJIHATh BPYYHYIO M HA KOMIIBIOTEPE HECIIOKHBIE AITOPUTMBbI
C UCIIOJIb30BAHUEM BETBJICHUI M LIMKJIOB JJIs1 YIIPABJICHUS UCTIOJHUTEISIMU, TAKUMH,
Kak «Poboty», «Uepemnamikay, «HepTe:KHUKY;

HCIIOJb30BaTh KOHCTAHTBI U TIEPEMEHHBIE PA3TUYHBIX THUIOB (YUCIOBBIX,
JIOTUYECKUX, CUMBOJIbHBIX), @ TAKXKE COAEPIKAIINE UX BBIPAXKEHUS, UCIOJIb30BAThH
omneparop MPUCBAWBAHUS;

HCIIOJBb30BAThL ITPHU pa3pa60TI<e mporpaMm JIOTUICCKUEC 3HAYCHUS, OIICpAlU U
BBIPAXXCHUA C HUMH,

AHAJIM3UPOBATH IIPCATIOKCHHBIC AJITOPUTMBI, B TOM YHCJIC OIIPCACIIATh, KAKHEC
PE3YIIbTAThl BOSMOJKHBI ITPHU 3aJaHHOM MHOKCCTBC NCXOJIHBIX 3H3‘-ICHHﬁ;

co3gaBaTh M OTJAXHUBAaTh INpPOrpaMMbl HAa OJHOM W3  SI3BIKOB
nporpammupoBanust  (Python, C++, [Ilackans, Java, C#, IllxonpHbIN
AnroputmMudeckuid S3bIK), peaqu3yIolUe HECIO0XHbIE aJIrOPUTMBI 00pabOTKU
YUCJIOBBIX JAHHBIX C HCIOJB30BAHUEM IMKIOB W BETBJICHUM, B TOM YHCIIE
peanu3yronme MpoBEpKy IEITMMOCTH OJHOTO ILIEJION0 YHCIIa Ha JAPYroe, NpOBEPKY
HaTypaJIbHOT'O YKcia Ha IPOCTOTY, BBIAEIECHUS TP U3 HATYPAIBHOTO YUCIIA.

24.6.4.3. K xoHmy oOydenus B 9 kimacce y oOydaromerocs OyayT
c(hOpMHUPOBAaHbI YMEHHS:

pa3OmBaTh 3a7a4yd Ha IOA3aJa4yd, COCTABIATH, BBIMOJHATH BPYYHYIO W Ha
KOMITBIOTEPE HECJIOKHBIC AJITOPUTMBI C MCTIOJB30BAHUEM BETBJICHHM, ITUKIOB U
BCIIOMOTATEIHHBIX AJTOPUTMOB U1l YIPABJICHHUS] WCIOJHUTEISIMU, TaKUMH Kak
Po6Got, Uepenamika, UepTexHUK;

COCTaBJISITh U OTJAXUBATh MPOTPAMMBI, PEATU3YIOIINE TUIIOBBIC AJITOPUTMBbI
00pabOTKM YHCIOBBIX MOCIEIOBATEIBLHOCTEH WM OJHOMEPHBIX UHUCIOBBIX
MacCHBOB (IIOMCK MAKCUMYMOB, MUHUMYMOB, CYMMBbI WJIM KOJIMYECTBA AJIEMEHTOB
C 3a/IaHHBIMU CBOMCTBAMH) Ha OJTHOM U3 SI36IKOB TIporpammupoBanus (Python, C++,
[Tackans, Java, C#, llIkonsHbIi Anroput™Mudeckuid SA3bIK);

PaCKpPbIBATH CMBICJI MOHSITHH «MOICIIb», «KMOJCINPOBAHNC), OIIPCACIIATL BUABI



MOJIeNIel, OIEHUBATh COOTBETCTBHE MOJIETH MOJACIUPYEMOMY OOBEKTY U LETSIM
MOJICTTUPOBAHUS,

UCIIOJIb30BaTh rpadbl W JE€pPeBbs ISl MOJAEIUPOBAHUS CHCTEM CETEBOM H
UEPAPXUYECKON CTPYKTYpPbl, HAXOUTh KpaTyallnii myTh B rpade;

BBEIOMPATH CIIOCOO TMPEACTABICHHS JAHHBIX B COOTBETCTBHM C ITOCTaBJICHHOM
3ajadet  (TaOnuibl, CXembl, TrpaduKu, AUarpaMMbl) C HCIOJb30BaHUEM
COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEACTB 00paOOTKH JaHHBIX;

WCIIOJIb30BAaTh  DJIGKTPOHHBIE TaONMIBI Ui O0OpaOOTKM, aHaiIM3a W
BU3YaIM3aI[MH YHCIOBBIX JaHHBIX, B TOM YKCJIE C BBIACIICHUEM JUana30oHa TaOIuIlbl
U YIIOPSA0YMBAHUEM (COPTHUPOBKOI) €r0 JIIEMEHTOB;

CO37aBaTh U MPUMEHATH B 3JIEKTPOHHBIX TaOIuUax (popmyJsibl sl pacyeToB C
UCIIOJIb30BAaHUEM BCTPOEHHBIX apupMeTHYecKuX (QYHKIHUN (CyMMHpOBaHUE U
IOJICYET 3HAYEHUH, OTBEYAIOIIUX 33JaHHOMY YCIIOBUIO, CpeiHEE apu(PMETHIECKOE,
HNOUCK MaKCUMaJIbHOI'O U MUHMMAJILHOTO 3HaYE€HMsI ), a0COIFOTHOM, OTHOCUTEIBHOH,
CMEIIaHHOM aJIpecaluy;

UCIOJIb30BaTh AJIEKTPOHHBIE TAOJWIBI JUJISI YMCIECHHOTO MOJEIHMPOBAHUS B
IPOCTHIX 33/1a4ax U3 Pa3HbIX MPEAMETHBIX 00JaCTEN;

UCIIOJIb30BAaTh ~ COBPEMEHHBIE  HMHTEPHET-CEPBUCHI (B TOM  YHUCIE
KOMMYHUKAIIMOHHBIE ~CEPBUCHI, OOJaYHbIC XpaHWIMWINA JaHHBIX, OHJIAKH-
nporpaMMbl (TEKCTOBbIE M Tpaduueckue peaakTopbl, Cpeabl pa3pabOoTKH)) B
y4e0HOW U TIOBCETHEBHOM JIESTEIILHOCTH,

OPUBOJUTH TPUMEPHI HCIOJNB30BaHUSI TC€OUH(DOPMALIMOHHBIX CEPBUCOB,
CEpBHCOB TOCYJIapCTBEHHBIX YCIyr, 00pa3oBaTeibHBIX cepBUCOB MHTepHeTa B
y4eOHOH ¥ OBCEIHEBHOU JIEATEIbHOCTH;

WCITOJIB30BATh PA3JIMYHBIE CPEJICTBA 3AMIUTHI OT BPEAOHOCHOTO MPOTPAMMHOTO
o0ecrneveHus, 3alUIIaTh MEPCOHATHHYI0 HHPOPMAITUIO OT HECAHKITMOHUPOBAHHOTO
JOCTYTIAa M €r0 TOCIEACTBUH (pasrialieHus], TOJAMEHBI, YTPaThl IaHHBIX) C YYETOM
OCHOBHBIX  TEXHOJOTHYECKMX H  COIMAJbHO-TICUXOJIOTHYECKUX  aCIeKTOB
UCTIONIb30BaHusl cetu MHTepHeT (ceTeBas AaHOHMMHOCTb, HUGPOBON ClE,
AyTEHTHYHOCTh CyOBEKTOB U PECYPCOB, OMMACHOCTH BPEJOHOCHOTO KOIa);

pacro3HaBaTh MOMBITKU U MPEeIyNpexAaTh BOBICUCHUE CE0S U OKPYKAIOIINX
B JCCTPYKTHBHBICE U KPUMHHAIBHBIE (DOPMBI CETEBOW aKTUBHOCTH (B TOM YHCIIE
KHOepOYJUIMHT, (PULLIUHT).



24.7. B (enepasbHBIX M PETHOHAIBHBIX TPOIEAYypax OICHKH KauecTBa
o0pa3oBaHMs HCIOJIb3YETCS TMepedeHb (KOAM(PHUKATOP) paclpeiesieHHBIX IO
KJlaccaM TPOBEPSEMbIX TpPEOOBAaHUM K pe3ysibTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeIbHON MPOTPaMMbl OCHOBHOTO OOIIEr0o 0OOpa3oBaHMs U HJIEMEHTOB
coziepKaHusl 0 UHPOPMATHUKE.

Ta0muna 12

[TpoBepsiembie TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTenbHOM MporpaMmsl (7 Kiace)

Kon IIpoBepsieMble peAMETHBIE PE3YJIbTAaThl OCBOCHUS OCHOBHOU
poBepsieMor | 00pa3oBaTeILHON TPOrpaMMBbl OCHOBHOT'O OOIIIETO 00pa30BaHMS
0 pe3yJibTaTa

1 [To reme «{udpoBas rpaMOTHOCTH

1.1 [TosicHAT, Ha mpuUMepax CMBICT TIOHATUH «UHGOPMAIIHS,
«HGOPMAIIMOHHBINA  TIpoIece», «o0paboTka WHpOpMAIUNY,
«xpaHeHue nHGOpMAIHIY, «TIepeaada HHPOPMAIITUI)

1.2 [IpuBOaNTHE NpHUMEpPHI COBPEMEHHBIX YCTPOWCTB XPAaHECHUS M
nepegaud  MHQGOpMalMM, CpaBHUBaTh MX KOJMYECTBEHHBIE
XapaKTEpUCTUKHU

1.3 [lonyyaTh W HCHONAB30BaTh MH(MOPMAIUIO O XapaKTEPUCTUKAX
HNEPCOHAIBHOIO KOMIIBIOTEPA U €ro OCHOBHBIX JJIEMEHTaX
(mpoueccop, omepaTtvBHas MNaMsTh, JOJTOBPEMEHHAs MaMSITh,
YCTPOMCTBA BBOJIA - BHIBOJIA)

1.4 COOTHOCHUTH XApaKTCPUCTHUKN  KOMIIBIOTCPA C 3aJdadaMu,
pemracMbIMHA C €I'0 IIOMOIIBIO

1.5 OpHeHTHpOBAaTbCS B HEPApPXUUYECKOM CTpYKType (aitnoBoit
CUCTeMBbl (3almKChIBaTh MOJIHOE UMs daiina (karajora), MyTh K
daiiny (karajmory) Mo HMEIOIIEMYCs OMUCaHUIO (paitnoBoit
CTPYKTYpPbl HEKOTOPOTO HHPOPMAIITMIOHHOTO HOCUTEIS)

1.6 Pabotath ¢ ¢aiiioBoit cuCTEeMOi TepCOHATBLHOTO KOMITBIOTEPA C
UCIOJIb30BaHUEM  rpaduyeckoro uHrepdeiica: co3gaBaTh
(konmupoBaTh, IMepeMellaTb, NEPEUMEHOBBIBaTh, YAAIATh U




apXUBUPOBATH Gaiimpl M KaTaJlorw, HCIIOJIB30BaTh
AHTUBUPYCHYIO MPOTpaMMYy)

1.7

Hckats napopmanmio B UHTepHETE (B TOM YHUCIIE 11O KITFOUEBHIM
CIIOBaM, IO U300pAKEHUI0), KPUTHUUYECKH OTHOCUTBHCA K
HalJIeHHOW MH(pOpPMaILIMK, OCO3HABATH OMACHOCTH JJIs1 TUYHOCTHU
U o0uiecTBa paclpocTpaHEHUs BPEJOHOCHON HMHQpOpMaluu, B
TOM YHCJIE IKCTPEMUCTCKOIO U TEPPOPUCTUYECKOTO XapaKTepa

1.8

[ToHUMAaTh CTPYKTYpPY aJIpecoB BeO-pecypcoB

1.9

Hcnonns3oBaTth COBPEMEHHBIE CEPBUCHI WHTEPHET-
KOMMYHHKAIUN

1.10

CoOmrogate TpeOOBaHMS 0Oe3omacHOI IKCILTyaTaIuu
TEXHUYECKUX CPEJIICTB UH(GOPMAITMOHHBIX "
KOMMYHUKAIIMOHHBIX TEXHOJIOTHi, COOJIIOAATh CETEBOM ITHKET,
0a30Bble HOPMBI HHPOPMALIMOHHON 3TUKHU U MpaBa Mnpu padote
C MPUJIOKEHUSIMU Ha JIOOBIX ycTpoiicTBax W B HHTepHere,
BbIOMpaTh O0€301acHbIE CTPATErnH MTOBEACHUS B CETU

1.11

HpI/IMeHﬂTB METOObI HpO(l)I/IJ'IaKTI/IKI/I HCTAaTUBHOI'O BJIUAHUSA
CpEacTB I/IH(i)OpMaI_II/IOHHLIX N KOMMYHHKAIITMOHHBIX TEXHOJIOTUH
Ha 310pPOBLC ITOJIL30BATCIIA

[To Teme «TeopeTnueckrie OCHOBbI HHPOPMATUKI

2.1

KoaupoBaTh u JexkoAMpOBaTH COOOIIEHUS 1O 3aJaHHBIM
npaBWiaM,  JEMOHCTPUPOBATH  TMOHUMAaHHE  OCHOBHBIX
NPUHIUTIOB KOAMPOBAHUS HHPOPMAINHN PA3TUIHON TPUPOJIBI
(TeKCTOBOM, rpaduyecKkoit, ayiuo-)

2.2

CpaBHUBATh JJIMHBI COOOIICHUM, 3aMUCAHHBIX B Pa3JIMUHBIX
andasurax, OTIEPUPOBATh eMHULIAMU U3MEpEHUs
nH(pOpMaIIMOHHOTO 00beMa U CKOPOCTH Nepeaaur TaHHBIX

2.3

O1eHnBaTh U CPaBHHUBATH pPa3Mepbl TEKCTOBBIX, TpaUUECKUX,
3BYKOBBIX (haiijioB M BuAeo]ailioB

[To reme «HpOpMAITMOHHBIE TEXHOIOTHI

3.1

IIpencraBinaTre pe3yJibTaTbl CBOEU JEATEIIBHOCTA B BHUJAE
CTPYKTYpPHUPOBAHHBIX WJUTIOCTPUPOBAHHBIX JOKYMEHTOB,




MYJbTUMEIANHBIX PE3CHTALAN

Taomuna 12.1

[IpoBepsiemble 31€MEHTHI coaepkanu (7 Kiacc)

Kon

[IpoBepsiemMblii 37IEMEHT COJIECPIKAHMUS

[MudpoBas rpaMOTHOCTH

1.1

KoMmnbroTep - yHHMBEpPCAJIbHOE BBIYMCIUTEIBHOE YCTPOMCTBO,
paboratoiiee 1o nporpamme. THUMbl KOMIBIOTEPOB: MEPCOHATIbHBIE
KOMITBIOTEPHI, BCTPOCHHBIE  KOMIIBIOTEPHI, CYNEPKOMIBIOTEPHI.
MoOunbshble ycTpoicTBa. TexHruka 6€30MacHOCTH U MpaBuiia paboTh
Ha KOMITBIOTEPE

1.2

OCHOBHBIE KOMIIOHEHTBI KOMITbIOTEpA U UX HazHaueHwue. [Ipoueccop.
OnepatvBHass W JOJITOBPEMEHHAs NaMATh. YCTPOWCTBAa BBOJA U
BbIBOIa. CEeHCOPHBI BBOJI, JATYUKU MOOWIIBHBIX YCTPOUCTB, CPEICTBA
OMOMEeTpPUYECKOI ayTeHTU(UKaIu

1.3

Hcropusi pa3BUTHS KOMIIBIOTEPOB M IPOrPAMMHOTO 0OecreyeHus.
[Tokonenust komnbprOTEPOB. COBpPEMEHHBIE TEHIACHLUHUH Pa3BUTHUSA
KoMIbioTepoB. CynepkoMmibioTepsl. [lapamienbHble BBIYUCIEHUS.
Ilepconanbublii kOMnbprOTEp. I[Ipomeccop u e€ro xapakTepUCTHUKHU
(TakToBast  yactoTa, pa3psAAHOCTH).  OmnepaTuBHAsT  MaAMSTh.
JlonroBpeMeHHasi mamsiTb. YCTpOMCTBa BBOJa U BbiBOJa. OObeM
XpaHUMBIX JIaHHBIX (OMEepaTHBHASI MaMSATh KOMIIBIOTEpA, >KECTKUM
JTUCK U TBEPJIOTEJIbHbI HAKOMUTEIb, IOCTOSIHHAS TAMATh CMapThOHa)
Y CKOpPOCTh JOCTYMa JJI Pa3JIMYHbIX BUJIOB HOCUTEIEH

1.4

[TporpamMmmHoe oOecrieyeHHe KOMIIBIOTEDA. [TpuxiagHoe
nporpaMmmHoe odecreucHre. CUCTEMHOE IPOrpaMMHOe 00ecIIeUeHHE.
Cucrembl mnporpamMMmupoBaHus. IIpaBoBas oxpaHa TNporpamMMm H
JaHHBIX. becmiaTHble ¥ YCIOBHO-OCCIUIATHBIC  MPOTrPaMMBI.
CB0001HOE TTPOrpaMMHOE 00SCIICUCHHE

1.5

@aitnel 1 manku (karajgoru). Tumbl QaitnoB. CpoiicTBa (aitnos.
XapaktepHble pa3mMepsl (PailsioB pa3TUYHBIX TUIIOB (CTpaHUIIA TEKCTA,
ANCKTpOHHAs KHHTa, ¢doTorpadus, 3amuch IIECHH, BHJICOKIIHII,




MOJIHOMETPAXKHBIN (DUITEM)

1.6

[Tpununer moctpoeHus (BaitoBeix cucteMm. llomHoe ums (aitna
(mamnkwu, karanora). [TyTs k Qaitny (manke, KaTanory)

1.7

daitnoeiit MeHekep. Pabota ¢ daitnamMu u mankamu (KaTajaoramu):
CO3JaHWe, KOMHUPOBAaHUE, TMEpeMeIleHrne, TEePeUMEHOBAHHE U
ynanenue (aiiyioB u manok (katayioros). [Touck ¢aiinoB cpemcTBamu
ONEPAMOHHON CUCTEMBI

1.8

ApxuBaius JaHHbIX. Vcnoyib30BaHue IpOrpaMM-apXuBaTopoB

1.9

KoMmnbroTepHble BUPYCBl W JPYyTH€ BPEAOHOCHBIE MPOTPAMMBI.
[IporpamMmsl JI71s1 3aIUTHI OT BUPYCOB

1.10

OO0beauHeHne 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 WH(MOpPMAIUK, TMOJXYYECHHOW U3
HNutepHera

1.11

CoBpeMeHHbIE CEPBUCH UHTEPHET-KOMMYHUKAINI

1.12

CeteBoil ATUKET, 6a30BbIE HOPMbI HH(POPMAIIMOHHOW ITUKHU M IIpaBa
npu padore B cetu MuTepuer. Ctpareruu 6€301MacHOTO MOBEACHUS B
NnTepuere

Teopernueckue 0OCHOBBI UHPOPMATUKH

2.1

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

2.2

JIMCKpEeTHOCTh J1TaHHBIX. BO3MOXXHOCTh ONHUCAaHHUSI HEMPEPBIBHBIX
OOBEKTOB W TPOLECCOB C TIOMOIIBIO JUCKPETHBIX JAHHBIX.
NudopmarimoHHbie MpoIecchl - MPOIECChl, CBA3aHHBIE C XPaHEHUEM,
npeoOpa3oBaHUEM U Tiepeaadeid JaHHbBIX

2.3

CumBoi. Andasut. MomHocTs andasurta. PazHooOpa3ue S3bIKOB U
andasutoB. EcrecTBenHble U (hopManbHbIe S3bIKH. A(PaBUT TEKCTOB
Ha PYCCKOM s3bIKe. JIBonuHbIH andaBut. KomnyecTBO BCEBO3ZMOXKHBIX
ciioB (KOJOBBIX KOMOWHAIM) (UKCUPOBAHHOW JJIMHBI B JBOMYHOM




andasute. I[lpeoOpazoBanue n000ro andaBuTra K JIBOUYHOMY.
KonndecTBo pa3nuuHbBIX CIIOB (PUKCHUPOBAHHOHN JUIMHBI B andaBUTe
ONPEJICIIEHHON MOIIIHOCTH

2.4

KoaupoBaHue CUMBOJIOB OTHOTO aj(aBuTa C IOMOIIbIO KOJOBBIX CIIOB
B ApyroM aiaBuTe, KOJ0Bas Tabauua, 1eKOAMPOBaHHUE

2.5

JBonunsiil koA. [IpencraBneHne TaHHBIX B KOMIBIOTEPE KAK TEKCTOB
B JIBOUYHOM ajihaBuTe

2.6

NudopmarmoHHeiii 00beM JaHHBIX. BUT - MHUHUMAbHAS €AWMHHUIIA
KonnyecTBa WHGOpMalWu - ABOWYHBIA paspsn. bait, kumobaiir,
MeTa0auT, TUradanT

2.7

CkopocTb nepenaun JaHHbIX. EAMHUIBI CKOPOCTH NIEpeadn JaHHBIX.
Hckaxenune npopmaiuu rnpu nepeaaye

2.8

KomupoBanne tekcrtoB. PaBHOMepHBIN KoA. HepaBHOMEpPHBIN KOA.
KomupoBka ASCII. BocemubutHeie koaupoBku. [lonstae o
kogupoBkax ~ UNICODE.  JlekomupoBaHue — COOOMIEHM ¢
UCIIOJIb30BAHUEM  PAaBHOMEPHOTO M  HEPAaBHOMEPHOIO  KOJa.
NudopmanmonHsiii 00beM TEKCTa

2.9

Oowee MIPEICTABIICHHE 0 1 poBOM [IPEICTABICHUH
ayJIMOBU3YaJIbHBIX M JIPYTUX HENpPEpbIBHBIX NaHHbIX. KomupoBanue
usera. [[BeroBeie monenun. Mogenrs RGB. I'myObuna xomupoBaHus.
[Tanutpa

2.10

PactpoBoe U BekTOpHOE mpeiacTaBiecHUe H3o0paxkenuil. Ilukcensb.
Ouenka HMHPOPMALMOHHOTO O0OBEMa TIpapUUYECKUX MAHHBIX IS
pacTpoBOro U300paxeHus

2.11

KomnpoBanne 3Byka. PaspsagHOCTP M 4acToTa JUCKPETH3ALHM.
KomnuectBo kaHanoB 3anucu. OLEeHKa KOJIMYECTBEHHBIX ITAPAMETPOB,
CBSI3aHHBIX C MPEJICTABJIEHUEM U XpaHEHHEM 3BYKOBBIX (pailioB

NHudopmanmoHHbIE TEXHOJIOTHH

3.1

TekcToBbIE JOKYMEHTBHI M WX CTPYKTYPHBIC 3JEMEHTHI (CTpaHHMIIA,
a03aill, CTpOKa, CI0BO, CUMBOJ)

3.2

TeKCTOBBIN MpOIecCOp - MHCTPYMEHT CO3JaHUs, PEIAKTUPOBAHHS H
dbopmatupoBanus TekcToB. [IpaBuna Habopa TekcTa




3.3 |PenaktupoBanue Tekcra. CBoiictBa cumBosioB. Ilpudrt. Tunsl
mpudToB (pydJieHble, ¢ 3acedykamMu, MOHOIUpPHHHBIE). [lomyxupHoe
U KypcuBHOe HauepraHue. CBoiicTBa ab3aleB: rpaHUIlbl, a03alHbINA
OTCTYII, UHTEPBaJI, BIpaBHUBaHUE. CTHIIEBOE (JOPMATUPOBAHUE

3.4 |CrpykrypupoBaHue HWH(OpMAIIMU C MOMOIIBI CIUCKOB M TaOJUII.
MHuoroypoBHeBble crnucku. JloOGaBieHue TaONMI] B TEKCTOBBIC
JOKYMEHTBI

3.5 |BcraBka wu300pakeHMl B TEKCTOBBIE JOKyMEHTHL. OOTekaHue
U300paKEHU TEKCTOM. BkiioueHne B TEKCTOBBIA JIOKYMEHT
auarpamm 1 popmya

3.6 |llapamerpsl cTpaHuIlpl, HyMepauus cTpaHull. JloOaBieHue B
JIOKYMEHT KOJIOHTUTYJIOB, CCBIIIOK

3.7 |IIpoBepka npaBonucanud. PacctanoBka nepeHocoB. ['010cOBOM BBOJ
Tekcta. OnTudeckoe pacrno3HaBaHue TekcTa. KommnbroTepHbIit
nepeBo. VMcnonb3oBanue cepBucoB cetd MHTepHET 111 00paboTKU
TEeKCTa

3.8 |3HaKoMCTBO ¢ TpaduuecKuMu peaakTopaMmu. PacTpoBble pHUCYHKH.
Hcnonb3oBanue rpadpuueckux NpuMUTHBOB

3.9 |Onepauuu penakTUPOBAaHUS TPpAPUUECKUX OOBEKTOB, B TOM YHCIIE
undpoBsix Gdororpaduii: M3MEeHEeHHE pa3Mepa, oOpe3ka, MOBOPOT,
OTpakeHHe, paboTa ¢ 00JacTIMHu (BbIJICJICHUE, KOMTMPOBaHUE, 3aJIMBKa
[[BETOM ), KOPPEKIIUS 1IBETA, IPKOCTU U KOHTPACTHOCTHU

3.10 |BekropHas rpaduka. Co3iaHue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMU
CpEICTBAMHM TEKCTOBOI'O IIpolieccopa WM JIPYTUX M[porpamm
(mpunoxenuit). JlobaBieHne BEKTOPHBIX PUCYHKOB B JOKYMEHTHI

3.11 |TloaroroBka MyJabTUMEAUIHBIX NTpe3eHTanui. Crnaitn. JlobaBieHue Ha
claii TeKkcTa u u300pakeHuil. PaboTa ¢ HECKOJIBKUMU CllalilaMU

3.12 |JloGaBneHue Ha cnaij ayJdOBHU3YAJbHBIX JaHHBIX. AHUMAaUS.
I'unepcepuiku

Tabmuna 12.2

[IpoBepsiembie TpEOOBaHUS K PE3YJIHTATAM OCBOEHHUS OCHOBHOM



o0Opa3oBarenbHOI MporpaMmal (8 Kitacc)

Kon
poBepsieMOr
0 pe3yJibTara

[IpoBepsiembie IpeAMETHBIE PE3YIIHTATHl OCBOCHHSI OCHOBHOM
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa3oBaHus

1

[To reme «TeopeTnyeckre OCHOBBI HHPOPMATUKI

1.1

[TosicuaTs, Ha INpuMepax pasjimina MCEKAY IMOZMIUOHHBIMH H
HCTIO3UIIMOHHBIMH CUCTCMAaMH CUHCIICHHUA

1.2

3anuckiBaTh W CpaBHUBATH Leible yuciaa or 0 mo 1024 B
pa3IUYHBIX ~ MO3ULHMOHHBIX  CHUCTeMax  cuHucieHus  (c
OCHOBaHMSIMHU 2, 8, 16), BBINOJIHATH apu(METUYECKHUE OTlepaliuu
HaJl HUMH

1.3

PaCKpBIBaTB CMBICH TIOHSATUM «BBICKA3bIBAHHUC», <«JIOI'MYCCKasd
oncpanus», «<JIOrm4€CKOC BLIPAKCHUC)

1.4

3anuceIBaTh  JIOTHYECKHUE BbBIpAXKCHUA C HCIIOJIBb30BAHUCM
JU3BHOHKIINH, KOHBIOHKIINHN u OTpULIAHUA, ONpCaCIIATD
HCTHUHHOCTD JIOTHYCCKUX BBIpa)I(CHI/Iﬁ, €CJIN U3BCCTHHI 3HAUYCHU A
HCTUHHOCTH BXOAAIIMUX B HEI'O NEPEMCHHLIX, CTPOUTH Ta6JII/IIIBI
HCTUHHOCTHU AJIA JIOTHYCCKHUX BLIpa)I(eHHﬁ

[To TeMe « ANTOPUTMBI U TPOTPAMMHUPOBAHUE

2.1

PackpblBaTh CMBICT TOHSTHUH «HUCHOJHUTEIbY, «AJITOPUTM,
«IporpaMMay, TIOHUMasi Pa3HUILy MEXIY yNOTpeOJIEHUEM 3THUX
TEPMUHOB B OOBIZICHHOU pe4yu U B HUHPOPMATHUKE

2.2

OnuchlBaTh ~ QJITOPUTM  PEIICHHUS  3aJa4yd  Pa3TUYHBIMU
crroco0amMu, B TOM YHCJIC B BUIEC OJIOK-CXEMBI

23

COCT&BJ’IHTB, BBIIIOJIHATL  BPYYHYHO W Ha  KOMIIBIOTCPC
HCCJIOKHBIC AJITOPUTMBI C UCITOJIb30BAHUCM BETBJICHUH U OUKJIOB
AJI1 YIIPABJICHUS UCITOJIHUTCIIAMHA

24

HMcnonp30BaTh KOHCTAHTBHI U MNCPCMCHHBIC PA3JIMYHBIX THUIIOB
(‘II/ICJ'IOBBIX, JJOTH4YCCKHX, CI/IMBOJ'IBHBIX), a TAKIKC COJACpKAIINC
HX BBIPAKCHUS, UCIIOJIB30BATh OIICPATOP IMPUCBANBAHUA

2.5

Hcnonp3oBaTh Tpu  pa3pabOTKe MpPOTpaMM  JIOTHYECKHE




SHA4YCHU, OIICpall U BBIPAKCHUA C HUMU

2.6 AHaJIM3UPOBATh MPEUIOKECHHBIE aJrOPUTMbI, B TOM 4YHCIIE
OMpEeNeNaTh, KaKhe Ppe3yJbTaTbl BO3MOXHBI MPHU 3aJaHHOM
MHOYECTBE UCXOJIHBIX 3HAUCHUI

2.7 Co3maBaTh W OTJ@XXKUBaTh MPOTPaMMbl Ha OJHOM M3 SI3BIKOB
nporpammupoBanus (Python, C++, Ilackams, Java, CH#,
[lIxonbHBIN ~ AnropuTMuyeckuii  SI3bIK),  peaau3yromme
HECJIO)KHBIE QJITOPUTMBI  OOPAa0OTKM YHUCIOBBIX JIaHHBIX C
WCIIOJb30BAaHUEM IIMKJIOB U BETBJICHUM, B TOM YHUCIE
peanu3yronme NpoBeEpKy IEIUMOCTHA OJHOrO LEJIOr0 YHCia Ha
JIpyroe, TMPOBEPKY HATYypaJlbHOTO YHCJIa Ha MPOCTOTY,
BBIICJICHUS U U3 HATYPATHHOTO YKCTIa

Tabmuua 12.3

[IpoBepsiembie 371eMEHTHI cojiepKaHus (8 Kiacc)

Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUSA

1 TeopeTnueckre 0CHOBBI HH(POPMATUKH

1.1 |Hemo3unwoHHbIE W TO3UIIMOHHBIE CUCTEMBI CUHCIEHUSA. AJ(DaBUT.
OcHoBanue. Pasepuyrtas ¢opma 3anucu uwucna. llepeBon B
JNECATUYHYIO CHCTEMY YHCEJ, 3alUCaHHbIX B JIPYTHMX CHCTEMax
CUUCJICHUS

1.2 PumMckag cucremMa CUUCIIEHUS

1.3 |/IBonunas cucrema cunciieHus. IlepeBon nenbix yucen B mpeaenax oT
0 no 1024 B nBOMUHYIO cUCTeMy cuHclieHUsl. BocbMepuyHas cucrtema
curcienus. [lepeBos uncen U3 BOCbMEPUYHON CUCTEMBI B JBOUYHYIO
U JECATUYHYIO cucTeMbl U oOpatHo. lllecTHanuarepuuHas cucrteMma
cuucnenus. llepeBon wyucen W3 IMIECTHAAUATEPUYHOM CUCTEMBI B
JIBOUYHYI0, BOCBbMEPUYHYIO U JECATUYHYIO CUCTEMBI U 0OpaTHO

1.4 | Apudmerndeckue onepanuu B ABOUYHON CUCTEME CUUCTICHUS

1.5 Jlornyeckune BrICKa3bIBaHUA. JIormueckue 3Ha4YeHUS BHICKA3bIBAHUU.
DJleMeHTapHbIC U COCTaBHBIC BbICKa3bIBaHMS. JIoruueckue oneparuu:




«» (KOHBIOHKIIUS, JIOTUYECKOE YMHOXEHHUE), «WIN» (IU3bIOHKIUA,
JIOTUYECKOE CIIOKEHUE), «He» (Jlorudeckoe oTpuiianue). [Ipuopurer
Joruueckux omnepanuil. OnpeaesieHue HNCTUHHOCTA COCTaBHOTO
BBICKQ3bIBAHUS TPU M3BECTHBIX 3HAUYCHUSX MCTUHHOCTU BXOJISAIIUX B
HETO AJIEMEHTAPHBIX BbICKA3bIBAHUI

1.6

Jlornueckue BBIPpAXCHHAL. HpaBI/ma 3aIIMCH JOT'MYCCKHX BBIpB,)KCHPIﬁ.
HOCTpOGHI/Ie Ta6HI/IH HNCTHUHHOCTH JIOTHYCCKHUX BBIpa)KGHI/Iﬁ

1.7

Jloruyeckue »HIIEMEHTHI. 3HAKOMCTBO C JIOTHYECKUMH OCHOBAMH
KOMIIbIOTEpa

AJTOPUTMBI U IPOTPAMMUPOBAHNE

2.1

[Tonsarue anroputma. McnonHuTenu anropuTMoB. AJITOPUTM Kak IJIaH
YIIPaBJIEHUS UCIIOJHUTEIIEM

2.2

CpotictBa anroputma. CrocoObl 3amucu airoputMa (CIOBECHBIHN, B
BU/JIE OJIOK-CXEMBI, IPOTrpamMma)

2.3

AJNTOpUTMUYECKHE KOHCTPYKUMHU. KOHCTpyKIus «cienoBaHUE».
JIuneiinblii  anroput™. OrpaHUYEHHOCTh JIMHEMHBIX aJIrOPUTMOB:
HEBO3MOXXHOCTb INPEAYCMOTPETh 3aBUCUMOCTD IOCIIEI0BATEIbHOCTH
BBITIOJIHSIEMBIX JEUCTBUN OT UCXOJIHBIX JaHHBIX
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KoHCTpyKlMsT ~ «BETBIEHHE»: TIOJHAsT M  HEMOJHas  (POPMBIL
BbIltoJIHEHNE W HEBBIIIOJIHEHUE YCJIOBHS (MCTUHHOCTh U JIO)KHOCTH
BbICKa3bIBaHUs). [IpoCThIie U COCTaBHBIE YCIOBUS

2.5

KOHCTPYKHI/IH «IIOBTOPCHUCH ! OUKIBI C 3aJaHHbIM  4YHCJIOM
HOBTOpeHHﬁ, C YCJIOBHECM BBLIIIOJHCHUA, C nepeMeHHoﬁ OUKIIa

2.6

Pazpabotka  anms  GOpMaJbHOTO  UCIHOJHUTENS — QJITOPUTMA,
IPUBOJSIIETO K TPEOyeMOMY pe3ysbTaTy MPU KOHKPETHBIX HCXOIHBIX
naHHbIX. Pa3paboTka HECIOXKHBIX aJrOPUTMOB C HCIOJIb30BAaHHEM
IMUKJIOB W  BETBICHWA A ymnpaBieHus  (HOpPMaIbHBIMU
WCIIOJHUTENSAMHA. BBINONIHEHHWE anroOpuTMOB BPYYHYKO UM Ha
KoMIibtoTepe. CHHTaKCUYECKUE U JoTndeckre omuOKu. OTKa3bl

2.7

Azpik mporpammupoBanusi (Python, C++, Java, C#, UIkonbHbIii
Anropurmudeckuil f3pik). CucteMa MporpaMMUpOBaHUS: PEAAKTOP
TEKCTa NPOTpaMm, TPAHCIATOP, OTIATIUK




2.8 |llepemennad: tun, uMs, 3Ha4YeHHWe. Llenble, BEHMIECTBEHHBIE U
CHUMBOJIbHBIC IEPEMEHHbBIC

2.9 |Omneparop mpucBanBaHus. ApupMeTHUeCKIe BBIPAKECHUS U MOPSIOK
uxX BblYMCiIeHHs. Onepanuu ¢ UENbIMA YHCIAMU: LEI0YUCIECHHOE
JIeJIEHNE, OCTATOK OT JeieHus. IIpoBepka IenMMOCTH OJHOTO LIETIOro
quciia Ha Ipyroe

2.10 |BetBnenus. CocTaBHbIE YCIOBHS (3aMUCh JOTMYECKUX BBIPAKEHUN HA
U3y4aeMOM S3bIK€ MporpaMMHpoBaHusd). Haxoxaenne MUHUMyMa U
MaKCUMyMa M3 JIBYX, TPEX M YeThIpex uuces. PemieHue KBagpaTHOro
YPaBHEHUS1, UMEIOLIETO BEIIECTBEHHbBIE KOPHU

2.11 |/Imanorosas OTiagKa IpOrpaMM: MOLIATOBOE BBINOJIHEHHUE, IPOCMOTP
3HAYEHU BEJIMYUH, OTJIaJ0YHBIA BHIBOJI, BELIOOP TOYKM OCTaHOBA

2.12 |Iluxkn c¢ ycnoBueM. Agroput™m EBKimMma [0 Hax0XACHUSA
HauOOJBIIETO OOIIEro ACNHUTENS] JBYX HATypaJdbHBIX YHCE.
Pa30buenue 3anucu HaTypajJbHOTO YMCia B TO3UIMOHHOM CUCTEME C
OCHOBAaHUEM, MEHBIIIUM WM paBHbIM 10, Ha OT/IEAbHBIE IUPPHI

2.13 |Ilukyn ¢ nepeMeHHOH. AJNTOPUTMBI NPOBEPKU JETUMOCTH OIHOTO
LIEJI0T0 YHCIIA HA IPYTO€, IPOBEPKH HATYPAIBHOI'O YHACIIA HA IPOCTOTY

2.14 |O06paboTka CHUMBOJIBHBIX JAaHHBIX. CHMBOJBHBIE (CTPOKOBBIC)
nepemenHble. [locumBonbHas oOpaboTka crpok. Ilomcuer yacToThl
MOSIBJICHHS] CHMBOJIa B CTpoke. BeTpoeHHbie yHKIUMU 1151 00paboTKU
CTpPOK

2.15 |OmnpeneneHre BO3MOXHBIX pe3yJbTaTOB palOThl alropuT™Ma Mpu
3aJITaHHOM MHOKECTBE BXOJHBIX JAHHBIX, OMpPEAESIEHNE BO3MOMXHBIX
BXOJIHBIX JIaHHBIX, IPUBOSAIINX K JAHHOMY PE3yJIbTaTy

Tabnuua 12.4

[IpoBepsiembie TpeOOBaHUS K PE3yJIbTaTaM OCBOEHHUS OCHOBHOM
oOpazoBarenbHOI mporpaMmsbl (9 kitacc)

Kon [IpoBepsiemMbIe IpEeAMETHBIC PE3YIbTATHl OCBOCHUS OCHOBHOMN
poBepsieMor | 00pa3oBaTeIbHOM TPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHUs
0 pe3yJbTaTa




[To reme «{udpoBas rpaMOTHOCTE»

1.1

Hcrnonp30BaTh COBPEMEHHBIE WHTEPHET-CEPBUCHI (B TOM YHCIIE
KOMMYHUKAITMOHHBIE CEPBUCHI, 00JaYHBIC XPAHUIIUIIA TaHHBIX,
OHJIAWH-TIPOTPaMMBbI (TEKCTOBbIE W TpaduuecKue peaaKkTOpHl,
cpeabl pa3pabOTKH) B yueOHON U TOBCEIHEBHOM JACSATEILHOCTH

1.2

[TpuBoaUTH TpUMEpHl HUCHOIB30BaHUS T€OMH(GOPMALMOHHBIX
CEPBHUCOB, CEPBUCOB IT'OCYAAPCTBEHHBIX YCIIYT, 00pa30BaTEIbHBIX
cepBucoB HTepHeTa B yueOHOM 1 MOBCETHEBHOM I€ATEIbHOCTH

1.3

Hcmonp30BaTh pa3auvHbIC CPEACTBA 3alTUTHI OT BPEJOHOCHOTO
OpPOrpaMMHOTO  OOECTeUeHHUs, 3allUIaTh [EePCOHATBHYIO
uHOpPMAITMI0O OT HECAHKIIMOHUPOBAHHOTO JOCTyNla M €T0
MOCJIC/ICTBUIA  (pa3riiallieHus, TMOJMEHBI, YTpaThl JaHHBIX) C
y4eTOM  OCHOBHBIX  TEXHOJIOTMYECKHX M  COIMAIBHO-
TICUXOJIOTUYECKUX aCIEeKTOB HCIOJIb30BaHUsl cetu HWHTepHer
(cereBass aHOHMMHOCTH, LHM(PPOBON clell, AyTCHTHYHOCTH
CyOBEKTOB U PECYPCOB, OMACHOCTh BPEAOHOCHOTO KO/A)

1.4

Pacno3sHaBaTh MOMBITKY U MPEAYyNpeKIaTh BOBIEUEHUE CeOs U
OKpPY)XaIOIIUX B JAECTPYKTHBHBbIE U KPUMHHAJIbHBIE (POPMBI
CETEeBOM aKTUBHOCTH (B TOM 4HCIIe KUOEPOYIIHHT, (PUIIHHT)

[To Teme «TeopeTnueckre OCHOBBI HHPOPMATUKI)

2.1

PackppiBaTh CMBICI TIOHSATHM «MOJIEIbY, «MOIEIUPOBAHUEY,
ONPEICIISITh BUJIBI MOJICJIEN, OLICHUBATh AJECKBATHOCTH MOJICIIH
MOJCTUPYEMOMY OOBEKTY U IEJISIM MOJISTUPOBAHUS

2.2

Ncnons3oBaTh rpadbl U ACPEBbs 11 MOACITUPOBAHUS CUCTEM
CETEBOW U MEPAPXUYECKOU CTPYKTYPhI, HAXOAUTh KpaT4yanllni
nyTh B rpade

ITo Teme «AJ’IFOpI/ITMbl " IpOorpaMMHpOBaHUC)

3.1

Pa3OuBaTh 3agauM Ha MOJ3aJayd, COCTABJATH, BBINOIHATH
BPYYHYIO M Ha KOMIIBIOTEPE HECJIOKHBIE aJrOPUTMBI C
UCIIOJIb30BAaHUEM BETBJIICHUM, LMKJIOB M BCIOMOTAaTEIbHBIX
JITOPUTMOB ISl YIIPABJICHUS UCIIOJHUATEIAMU

3.2

CocCTaBIATh M OTIAXKUBATH IPOIPAMMBI, PEATTU3YIOIIUE TUIIOBBIE




QITOpUTMBbl OOPAOOTKH YHKCIOBBIX MOCIEI0BATENbHOCTEW WIIU
OJTHOMEPHBIX YHCIOBBIX MAacCUBOB (MIOMCK MaKCHMYMOB,
MUHHUMYMOB, CYMMbI WJIM KOJMYECTBA 3JIEMEHTOB C 3a/IaHHBIMU
CBOMCTBAMM) Ha OJJHOM U3 S3BIKOB ITporpaMmupoBanus (Python,
C++, ITackansb, Java, C#, IlIkoabHBIN ATTOpUTMUYECKUN S3BIK)

[To reme «HpOpMaLIMOHHBIE TEXHOIOTUM

4.1

BriOupath cnioco0 mpencTaBieHus: TaHHBIX B COOTBETCTBHUM C
MOCTaBJICHHOM  3ajadeil  (TaOnuIel, CXeMbl, rpadukw,
JMarpamMmbl) c HCII0Ib30BAaHUEM COOTBETCTBYIOIINX
MIPOTPAMMHBIX CPEJICTB 00PaOOTKHU JaHHBIX

4.2

Hcnonb30BaTh 3JIEKTPOHHBIE TAOIUIIHI 1Sl 00pabOTKH, aHau3a
Y BU3YaJIN3allMH YUCIIOBBIX JJAHHBIX, B TOM YHUCJIC C BbIICICHUEM
Jvana3oHa TaOJIUIbl M yIOPSI0YUBAaHUEM (COPTHPOBKOI) €ro
2JIEMEHTOB

4.3

Co3naBaTh W NPUMEHATH B AJEKTPOHHBIX TaOiMIax (popMyJibl
JUUISl PacU€TOB C UCIIOJIB30BAHUEM BCTPOCHHBIX apU(METHICCKUX
byHKIUH (CyMMHUpPOBaHHE M TOJCYET 3HAYCHHUM, OTBEYAOITUX
3QITAaHHOMY  YCJIOBHIO, cCpeaHee apu(pMETHYECKOE, ITOHUCK
MaKCUMAaJIbHOTO M MHUHHMAJIbHOTO 3HAYCHUsS), aOCOIIOTHOM,
OTHOCHUTEJILHOM, CMEIIaHHOM ajpecanuu

4.4

Hcmons30BaTh  AJEKTPOHHBIC  TAaOMUIBI  JUISI  YHCICHHOTO
MOJICTMPOBAHUSI B TMPOCTHIX 3ajadaxX M3 Pa3HBIX MPEAMETHBIX
oOnacreit

TaOmuna 12.5

[IpoBepsiemble 31eMEHTHI coaepkanud (9 knacc)

Kon

[IpoBepsiemMblii 37IEMEHT COJEPKAHMUS

[MudpoBas rpaMOTHOCTH

1.1

I'mobanbHas cerb Mutepuer. [P-aapeca y3noB. CereBoe XpaHEHHE
JAHHBIX. MEeTOABI HHANBUAYAIBHOTO U KOJUIEKTUBHOTO Pa3MELIEHUs
HOBOM uH(opmauuu B Mutepnere. bonbiive naHHbie (MHTEpHET-
JJaHHbIE, B YACTHOCTHU JAHHBIE COLUAJIBHBIX CETEH)




1.2

[lonsitue 00  mH(pOpManUMOHHOW  O€30MACHOCTU.  YTPO3bl
nH(pOpMAIIMOHHOW 0e30MacHOCTH MpU padboTe B TIIO0ATBLHON CETH U
METO/bI MPOTUBOICUCTBUS M. [IpaBuna Oe3omnacHOi
ayTeHTUPUKanuu. 3amura JU4HOH uHbopmauu B ceTu MHTepHer.
be3zomacHple  cTparerum  noBeneHus B ceth  VHTepHeT.
[IpenynpexneHre BOBICUEHHS] B JIECTPYKTHUBHBIE U KPUMHUHAJIbHbBIC
dbopMbI ceTeBOil aKTHUBHOCTU (KHOEpOYJUIMHT, (DUIIUHT W ApyTHe

bopmbI)

1.3

Bunsl JIeSITEIbHOCTH B HNuTepuere. HNuTepHET-CEpBUCHI:
KOMMYHUKAITMOHHBIE CEPBUCHI (ITOUTOBAS CITy»)0a, BUIE0-KOH(PEPEHII-
CBSI3b M JIPYTHE), CHpaBOYHBbIE CIYKObI (KapThl, pacHnuCaHus U
JIPyTUE), TOUCKOBBIE CITYKObI, CIy>KObI OOHOBJICHHSI TTPOTPAMMHOTO
obecrieueHus1 U Jpyrue ciyx0bl. CepBUCH TOCYIAPCTBEHHBIX YCIYT.
O6uaunble Xxpanunuiia JaHHbiX. CpeacTBa COBMECTHOM pa3pabOTKU
TOoKyMeHTOB (oHaitH-oducel). [IporpamMmmuoe obecrieueHne Kak BeO-
CEpBUC: OHJIAITHOBBIC TEKCTOBBIC M T'paPUUECKUE PEIAKTOPHI, CPEIbI
pa3paboTKH MpOrpaMm

Teopernyeckne 0OCHOBBI UHPOPMATUKH

2.1

Mogens. 3amaum, pemaeMble C TOMOIIBID  MOJCIMPOBAHUS.
Knaccuduxanum  moxpeneil.  MatepuanibHble  (HaTypHbIE) U
uH(pOopMaIMOHHBIE MOJeiu. HenpepbIiBHbIE W UCKPETHBIE MOJCIIH.
Nmutanmonuesie mMonenu. Mrposbie mozaenu. OUEHKa COOTBETCTBUSA
MOJIENTA MOJICIIUPYEMOMY OOBEKTY U TEJISIM MOJICTUPOBAHUS

2.2

Tabnuunbie Mogenu. Tabnuia Kak npeacTaBIeHUE OTHOIICHUS

2.3

basplt ganHpix. OTOOp B TabMUIE CTPOK, YIOBJIETBOPSIOMIMX
3aJJaHHOMY YCJIOBHIO

2.4

I'padp. Bepmmna, pebpo, nyrb. OpHUEHTUpPOBaHHBIE U
HeopueHTHpoBaHHbIe Tpadbl. [nuHa (Bec) pebpa. BecoBas marpuia
rpaga. JnunHa mytn Mexay BepiimHamu rpada. [louck ontumanbHOro
nytu B rpade. HauanbHast BepuinHa (MCTOYHUK) U KOHEYHAsI BEPIIMHA
(cTOK) B OpueHTHpOBAaHHOM rpade. Brruncienue konuyecTBa myTei B
HaNpaBJIEHHOM allMKINYECKOM Trpade

2.5

Hepero. Kopenb, BepimHa (y3en), TucT, pedpo (ayra) aepesa. Beicora
nepesa. [lomgnepeBo. Ilpumepsl ucnonp3oBanus aepeBbeB. [lepedop




BAapHUAaHTOB C IIOMOIIBIO ACPCBA

2.6

IToHsTHE MaTeMaTH4YECKON MOJeNU. 3a/lauu, pelracMble ¢ OMOIIIbIO
MaTeMaTU4ecKoro (KOMIBIOTEPHOIr0) MojaenupoBanus. Otinuue
MaTeMaTU4YeCKOW MOJENU OT HATypHOW MOJEIU U OT CJIOBECHOIO
(JIuTepaTypHOT0) ONMUCAaHUS OOBbEKTA

2.7

Otarnbl KOMIIBIOTEPHOI'O  MOJEIMPOBAHMS: IIOCTAHOBKA 3a/ayH,
IIOCTPOCHUE MATEMATHYECKOM MOJENIH, IPOTrpaMMHAas pean3anus,
TECTUPOBAHUE, MPOBEICHUE KOMIBIOTEPHOTO dKCIIEPUMEHTA, aHAJIN3
€ro pe3yJbTaTOB, YTOUHEHUE MOJEIN

AJTOPUTMBI U IPOTPAMMUPOBAHNE

3.1

Pazbuenne 3amaum Ha mnoa3amaun. CocTaBieHUE aNTOPUTMOB U
MporpaMM € MUCIOJb30BAHWMEM  BETBICHUW,  LUKJIOB U
BCIIOMOTaTEJIbHBIX AJITOPUTMOB JIJISI YIIPABICHUS UCIOJHUTEIEM WU
JPYTUMHU UCTIOJTHUTEIIAMU

3.2

Tabmuunpie  BenmuuuHbl  (MaccuBbl). OJHOMEpPHBIE  MAaCCHBBHI.
CocraBiieHME MW OTJAJKa NOPOTPaMM, PEATU3YIOIIUX THUIIOBBIE
ITOPUTMBI 00PaOOTKU OJJHOMEPHBIX YHCIOBBIX MAaCCHUBOB, HA OJTHOM
u3 s3bIkoB TporpammupoBanus (Python, C++, Ilackans, Java, CH#,
[[IxonpHBIN ANTOpUTMUYECKHN SI3BIK): 3allOJIHEHUE YHCIOBOTO
MacCHBa CIy4alHBIMA YUCJIaMH, B COOTBETCTBUHU C (OPMYJION WU
MyTEM BBOJA YKCEJ, HAXOXKJIEHHE CYMMbl 3JIEMEHTOB MAacCHUBa,
JVHEMHBIA TIOWCK 3aJaHHOTO 3HAYE€HUS B MAaCCUBE, MOACYET
AJIEMEHTOB MAcCCHBA, YAOBJIETBOPSIOMINX 33JaHHOMY YCJIOBHIO,
HaXO0XXJICHUE MUHUMAJIBHOTO (MaKCMMaJbHOIO) 3JIEMEHTA MacCHUBA.
CopTtupoBka MaccuBa

3.3

OOpaboTka TMOTOKAa JIaHHBIX: BBIUUCICHHE KOJIUYECTBA, CYMMBbI,
CpemHero apupMETHYECKOTO, MHHHUMAIBHOTO W MaKCHMAaJbHOTO
3HAUCHUS JJIEMEHTOB TOCJICAOBATCIIBHOCTH, YIOBJICTBOPSIOIINX
33JIaHHOMY YCJIOBHIO
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VYnpasnenne. Cur"an. OOpaTHas cBsi3b. [lonyueHue cUTHAIOB OT
M(POBBIX AATUUKOB (KacaHUsl, paCCTOSHUS, CBETA, 3ByKa U JAPYroro).
[Ipumepsl UCHONIb30BaHUSI TPUHIMIA OOpAaTHOM CBSI3M B CHCTEMax
YOPaBJICHHUS] TEXHUYECKUMHU YCTpPOMCTBAMH, B TOM 4YHUCJIE B
poboTtotexnuke. [IpuMepsl poOOOTH3HPOBAHHBIX CHCTEM (CHCTEMa




yIpaBieHUsl IBUKEHUEM B TPAHCIIOPTHOU CHUCTEME, CBAPOYHAs JTUHUS
aBT03aBOJ]a, ABTOMAaTU3UPOBAHHOE YIMPABIECHUE OTOIJIEHUEM JI0Ma,
aBTOHOMHAsI CHCTEMa YIPABJICHUS TPAHCIOPTHBIM CPEJICTBOM U
JIPYTHE CUCTEMBI)

NudopmanmoHHbie TEXHOIOTHH

4.1

[Tonsitue 00 HSNEKTPOHHBIX TaOiMIax. TUNBI MaHHBIX B sYEHKax
AIIEKTPOHHOM Ta0uIbl. PegaktupoBanue u hopmMaTUpOBaHHUE TAOJIHLI.
Bcerpoennsie pyHKIMU JUIsl TOMCKA MaKCUMyMa, MUHUMYyMa, CyMMBbI
u cpennero apudmerndeckoro. CopTUpoBKa JaHHBIX B BbIJACICHHOM
muanaszone. [loctpoenme jguarpamMm  (TUCTOrpamma, Kpyrosas
auarpamma, ToueyHasi nfuarpamma). Beibop Tuna quarpammsl

4.2

[IpeobpazoBanne ¢opmyn Tmpu KomnupoBaHuu. OTHOCUTEIBHAS,
aOCOJIFOTHAS ¥ CMEIIaHHAS apecaIus

4.3

Y ca0BHBIC BBIUMCICHUS B 3JIEKTPOHHBIX Tabnumax. CyMMUpPOBaHHUE H
MOJICYET 3HAYCHUM, OTBEYAIOUIUX 3aJaHHOMY ycioBuio. OO0paboTka
OoapImMX HAOOPOB  JaHHBIX. UHWCICHHOE MOJICIUPOBAHHEC B
AIIEKTPOHHBIX TaOIUIIAX

4.4

Ponb nH(DOpPMAITMOHHBIX TEXHOJOTHH B Pa3BUTHH SKOHOMHUKH MHPA,
cTpanbl, perunoHa. OTKpbITEIE  00pa3oBaTelIbHBIE  PECYPCHI.
[Ipodeccun, cpszanHbie ¢ HUHPOPMATUKON M WHGOPMAIIMOHHBIMU
TEXHOJIOTUSIMH:  BeO-Au3aiiHEep,  MPOTPaAaMMUCT,  pa3pabOTUUK
MOOWIIBHBIX MPUIIOKEHUA, TECTUPOBIIHK, APXUTEKTOP MPOTPAMMHOTO
oOecrieueHus, CHCIUANINCT TI0 aHalW3y MJaHHBIX, CHCTEMHBIN
aJIMUHUCTPATOP

24.8.

IpOBEpPAEMbIX TPeOOBAaHUI K pe3yJbTaTaM OCBOEHHUS OCHOBHOW 0Opa30BaTeIbHON

Jlnst  mpoBeAeHHMsT OCHOBHOIO TOCYJAapCTBEHHOIO 3K3aMEHa 110
uHpopmatuke (OI'D mo mHPOpMATHKE) UCIONB3YeTCs MepeyeHb (KoaupukaTop)

ImporpamMmMbl OCHOBHOT'O 06H_[€FO 06pa3OBaHI/I$I 1 OJICMCHTOB COACPIKAHUA.

Taomuna 13

[Tposepsiembie Ha OI'D o uHpOpMaTHKE TpeOOBAHUS

K pe3yJibTaTaM OCBOCHHSI OCHOBHON 00pa30BaTeNbHOM MPOTrpaMMBbl

OCHOBHOT'O 00IIET0 00pa3oBaHUs




Kox
IPOBEPSEMOT
0 TpeOoBaHMS

[IpoBepsiembie TpeOOBAHUS K TPEAMETHBIM PE3YJIbTaTaM
0a30BOr0 YpOBHSI OCBOEHHUSI OCHOBHOM 00pa3oBaTebHON
IporpaMMbl OCHOBHOTO 00111ero 0o0pazoBanus Ha ocHoBe PI'OC

1

3HaTh (MIOHUMATBh)

1.1

Bnagenue OCHOBHBIMHM TMOHSATHSAMHU: HHpOpMAIMs, Iepeaaya,
XpaHeHne Hu 00padoTka uH(OpMaAUUU, aIrOPUTM, MOMEIb,
M (POBOM MPOYKT U UX UCTIOIB30BAHUE JJIS PEILICHUS yUeOHBIX
U IPAKTUYECKUX 33124

1.2

BJ'IaI[eHI/IC IMOHATHUAMMU: BBICKA3bIBAHUC, JIOTUYCCKAsA OIICpalusd,
JIOTHYCCKOC BBIPAKCHHC

YMmeTh

2.1

YMenue OTIepUPOBATh eIMHUIIAMH U3MEpPEHUS
UH(OPMAITMOHHOTO 00bEMa M CKOPOCTH TIEpeiau JaHHBIX

2.2

YMeHue 3anuchiBaTh U CpaBHUBATH 1iebie uncia oT 0 no 1024 B
Pa3IUYHBIX TO3UIIMOHHBIX CUCTEMAaX CYUCIICHUSI C OCHOBAaHUSAMU
2, 8, 16, BBIIOTHATH apu(PpMETHICCKHE OTICPAIIMH HAJl HUMU

2.3

YMeHue KoupoBaTh U IEKOIUPOBATH COOOIICHHUS 110 3a1aHHBIM
mpaBuiaM; MOHUMAHWE OCHOBHBIX TPHUHIIMIIOB KOJUPOBAHUS
uH(OpMAIUU Pa3TUIHON MPHUPOJIBI: TEKCTOBOH, Tpadrueckoi,
ayJIuo
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YMeHue 3aIIMChIBATh JJOT'HYCCKHC BBIPpAKCHUA C
HCIIOJIB30BAHHNCM [HU3BIOHKINWHK, KOHBIOHKIMM W OTPpHUIAHHA,
onpcACisiTb HUCTUHHOCTb  JIOTHYCCKHUX Bpr&)KGHHfI, €CJIn
HN3BCCTHBI 3Ha4YCHUA HCTUHHOCTHU BXOOAMUX B HETO
NCPEMCHHBIX, CTPOUTH Ta6JII/IHLI HCTHUHHOCTU IJId JIOTHYCCKHUX
BBIpa}KCHI/If/’I; 3allMChIBATDh JJOT'NMYECKHUEC BbIPAKCHUA Ha
HN3y4aCMOM A3BIKC IIPOTPaMMHUPOBAHUA

2.5

YMeHHE COCTaBIISATh, BBITOJHITH BPYUHYIO M Ha KOMITBIOTEpE
HECJIOKHBIC QJITOPUTMBI JIUI  YIPABJICHUS HWCIOJHUTEIAMU
(Uepenamika, YepTe:KHUK U APYTHE); CO3AaBaTh U OTIAKHUBATH
MIPOrpaMMBbl Ha OJTHOM M3 SI3BIKOB MporpammupoBanus (Python,
C++, Ilackansb, Java, C#, IIkonbHBIA AITOPUTMUYECKUHN SI3BIK),




peaM3yIoNIMe HECIOXKHBIE AJTOPUTMBI OOPAOOTKH YHCIOBBIX
JAHHBIX C HCIOJb30BAHUEM LMKIOB W BETBJICHUH; YMEHHE
pa3OuBaTh 3aJayd Ha MOJA33Ja4d, HCHOJIb30BaTh KOHCTAHTHI,
INEPEMEHHbIE M BBIPAKEHUS PA3IMYHBIX THUIIOB (YHMCIIOBBIX,
JOTUYECKHUX, CHMBOJBHBIX); AHAIM3UPOBATh MPEAJIOKEHHBIN
QITOPUTM, ONPENENATh, KAaKUE pEe3yJbTaTbl BO3MOXKHBI IPU
3aJITaHHOM MHO>KE€CTBE UCXOHBIX 3HAUYECHUI

2.6

YMeHue 3anucarb Ha HM3y4acMOM S3bIKE IIPOrpaMMMPOBAHUSA
QITOPUTMBI NPOBEPKM ACIMMOCTH OJHOI'O LEJIOr0 4Yucia Ha
Apyroe, MNPOBEPKM HATypaJIbHOTO YHCIA HA IPOCTOTY,
BbIICJIEHUS IU(P U3 HATYpPaIbHOIO YKUCIIA, IOUCK MAaKCUMYMOB,
MHUHHMMYMOB, CyMMBbI YHCJIOBOW MOCIEN0BATEIBHOCTH

2.7

Bianenne yMeHMEM OpHUEHTHPOBATBCA B HEPAPXUUECKON
CTPYKTYype (pailioBoii cucTemsl, paboTaTh ¢ (haiiJIoBOM CUCTEMOM
NEPCOHAIBHOTO KOMIIBIOTEPA C UCIIOJIB30BAHUEM TpauiecKoro
uHTepdeiica, a UMEHHO: CO3[1aBaTh, KOMUPOBATh, NIEPEMEIATD,
IEPEUMEHOBBIBATh, YAAISATH U ApXUBUPOBATh (pailyibl M KaTaloru

2.8

Bnagenne  ymMeHuMsAMM WM HaBBIKAMH  HCIOJIb30BaHHUS
HH(MOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH IS
MOKWCKA, XpaHEHUsd, OOpabOTKM U Tepelayd U aHaiuza
Pa3IMYHBIX BUJIOB UH(MOpPMAITUU

2.9

YMenue BbIOMpaTh CMOCOO0 TMPEACTaBICHHS JaHHBIX B
COOTBETCTBUM C TIOCTaBJICHHOW 3ajadeil (TaOJuWIbI, CXEMBI,
rpaduKu, aUarpaMMbl) ¢ HCIOJb30BAHUEM COOTBETCTBYIOUTUX
MPOTrPAMMHBIX CPEICTB 00PaOOTKU JaHHBIX

2.10

YMeHnue ¢opManuzoBath U CTPYKTYpUpOBaTh HH(}OpMaIuio,
UCIIOJIb3YS DJIEKTPOHHBIC TAONUIIBI 1J1i 00pabOTKH, aHalu3a U
BU3YyaJIM3allMM YHUCIOBBIX JAHHBIX, B TOM YHCJIE C BBIICICHUEM
JMana3oHa TaOMuUbl U yHOPAJIOYMBAHUEM (COPTUPOBKOW) €ro
DJIEMEHTOB, yMEHHE MPUMEHATH B DJCKTPOHHBIX TaOJHIIax
dbopmysbl Ui pacdyeTOB C MCIOJIB30BAHUEM BCTPOEHHBIX
byHKUMHA,  aOCOJMIOTHOM,  OTHOCUTEIBHOM,  CMEIIAHHOMN
aJipecalliy; HCMOJb30BAaTh  JJEKTPOHHBIC  TAaOMMIBI IS
YHUCJIICHHOTO MOJICIMPOBAHUSA B MPOCTHIX 3ajladyaX M3 Pa3HBIX
MPEAMETHBIX o0JacTen




Tabmuua 13.1

[IepeueHpb 21EMEHTOB collepkKaHus, MpoBepsaemMbIXx Ha OI'D
o UHPOpMaTUKe

Kon

[IpoBepsieMblil JIEMEHT COIEPKAHUSA

Hudposas rpaMOTHOCTH

1.1

@aitnbl u nanku (karanoru). [TpuHIMIBEL mOocTpoeHUs PaillioBbIX CUCTEM.
[Tonnoe nms daitna (manku). [1yTs k daitny (manke). Pabora ¢ daitmamu
U KarajoraMyM CpeACTBaMM OIIEpAllMOHHOW CHCTEMBI:  CO3JaHME,
KOIIMpPOBaHUE, MepeMeIleHre, IepeuMEHOBaHNE U yJaneHue (aiaoB u
nanok (karamoroB). Tumbl (aitnmoB. CBoiicTBa aitnoB. dDaiinoBsiii
MeHekep. [louck ¢aitnoB cpeacTBaMu ONMEPAIIMOHHON CUCTEMBI

1.2

O60benunenne kommbioTepoB B ceTh. Cerhb MHTepHer. BeG-cTpanuia,
BeO-caiit. CTpykTypa aapecoB BeO-pecypcoB. bpayszep. IlouckoBsie
cuctembl. [louck wuHpOpManMM 1O KIOYEBBIM CJIOBaM M IO
U300paKEHUIO.

JloctoBepHOCTH MHGOPMALIMH, TOTYyYeHHOUN 13 HTepHeTa.

[P-anpeca y310B. CeTeBOE XpaHEHUE TAHHBIX

Teopernyeckre 0OCHOBBI HH(POPMATUKH

2.1

JIUCKpETHOCTh ~ JaHHBIX. BO3MOXHOCTb ONUCAaHUS HENPEPHIBHBIX
00BEKTOB U MPOLIECCOB C MOMOIIbIO AUCKPETHBIX JAHHBIX.

CumBon. Andasur. MomHocTs andaButa. JIBomuHbld  andaBuT.
KonuyectBO ~ BCEBO3MOXKHBIX ~ CJIOB  (KOAOBBIX  KOMOMHAIU)
(uKCUpPOBaHHON JUIMHBI B JBOMYHOM aidasute. IIpeoOpazoBanue
aroboro andaButa K ABOMYHOMY. KoJIMYECTBO pa3iMuYHBIX CJIOB
(bUKCHUPOBAHHOM JJIMHBI B aIpaBUTE OMPEIETICHHON MOIITHOCTH.
KoaunpoBanue cuMBOJIOB OJTHOTO alipaBUTa C MTOMOIIBIO KOJOBBIX CIIOB B
npyrom angaBuTe, KOJI0Bas Ta0OIMIA, JEKOIUPOBAHUE.

KomnpoBanne TtekcTtoB. PaBHOMepHBI kox. HepaBHOMEpHBIN KOI.
Koauposka ASCII. BoceMuOuTtHbIe KOAUpOBKH. [ToHsATHE O KOAMPOBKAX
UNICODE. JlexoaupoBaHue  COOOIIEHHH C  HMCIOJIb30BAHHEM
pPaBHOMEpPHOTO U HepaBHOMepHoro kona. WHdopmannoHHbIH 00beM
TEKCTa




2.2

Nudopmarnmonusiii 00beM JaHHBIX. BUT - MUHUMallbHas €IUHUIIA
KoJu4yecTBa MHGOpPMALUM - JIBOUYHBIA paspsia. EnunHuilel uamMepeHus
uH(popMalMOHHOTO 0ObeMa JaHHbIX. buT, GalT, KuiI00aT, Merabaur,
rUra0ainr.

CxopocTb nepefayu JaHHbIX. EMUHUIIBI CKOPOCTH NIEpeiaun JTaHHBIX

2.3

KomupoBanue uera. IlBeroBbie monenu. Monens RGB. I'my6una
koaupoBaHus. [Tanutpa.
PactpoBoe u BekTOpHOE mpencTaBicHUE u300paxkeHui. IIukcens.
Onenka MHPOPMAIMOHHOTO oO0BeMa TpadUUecKMX JaHHBIX IS
pacTpoBOro U300paKeHUsS
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Komuposanue 3Byka. PaspsgHocTe u uactora 3anucu. KommyectBo
KaHaJIOB 3aIlUCH.

OlnieHKa KOJIMYECTBEHHBIX MMAPAMETPOB, CBA3AHHBIX C MPE/ICTABICHUEM U
XpaHEHUEM 3BYKOBBIX (pailioB

2.5

Hemo3urinonHple W MO3UIIMOHHBIE CHCTEMBI CUHCICHHUS. AJaBur.
OcnoBanue. Pa3sepayTtas ¢opma 3amucu uncina. [lepeBoa B necITHUHYIO
CHUCTEMY YMCEJI, 3alIMCAHHBIX B APYTUX CUCTEMAX CUUCIICHUS.

Pumckas cuctema cuucieHus

2.6

JIBonuHas cucrema cuncienus. [lepeBon nensix uncen B npenenax ot 0
no 1024 B nBOMYHYIO CHCTEMY CUMCICHMS. BocpMepnuHas cucrema
cuucnenus. [lepeBon dncesn U3 BOCBMEPUYHOW CUCTEMBI B IBOMYHYIO U
JNECATUYHYIO cucTeMbl M oOpatHo. IllectHaguaTepuuHas cucTema
cunciieHus. IlepeBox uyucen W3 IMIECTHAOUATEPUYHOM CHUCTEMBI B
JBOMYHYIO0, BOCBMEPUUHYIO U IECATUYHYIO CUCTEMBI U OOPATHO.
Apudmerrueckue onepanu B IBOMYHON CUCTEME CUUCICHUS

2.7

Jlornyeckue BbICKa3bIBaHUA. JIOrMYecKkWe 3HAUYEHUsS BBICKA3bIBAHUM.
DJIeMEHTapHblE M COCTaBHbIE BBICKa3bIBaHUA. Jlormueckue orepaiuu:
«1» (KOHBIOHKI[US, JIOTUYECKOE YMHOXKEHHUE), «WIN» (AUIBIOHKIINS,
JIOTUYECKOE CJIOKEHUE), «He» (Jormyeckoe otpuiianue). I[Ipuoputer
jgorudeckux — omepaumid. OnpeneneHWe HUCTUHHOCTH  COCTaBHOTO
BBICKA3bIBAHMS, €CJIM U3BECTHBI 3HAUEHUS UCTUHHOCTH BXOJISIINX B HETO
JJIEMEHTApPHBIX BbICKa3bIBaHUU. Jlornueckue BoipaxeHusa. I[IpaBuna
3aMuCcH JIOTMYECKUX BbIpakeHUd. [locTpoeHue TaOIMI] UCTUHHOCTH
JIOTUYECKUX BBIPAXKECHUIN

2.8

Jlornyeckue dJIeMEHTHI. 3HAKOMCTBO C JIOTHYECKMMU OCHOBaMU




KOMIIBIOTEPA

2.9

HenpepeiBHblE U JOUCKpeTHble Mozenud. VIMUTalMOHHBIE MOJENH.
Urpoeie Moxenu. OlieHKa aJeKBaTHOCTH MOJETH MOCIUPYEMOMY
O0OBEKTY U LEJSIM MOJIETUPOBAHUS

2.10

Tabnuunbie mogenu. Tabnuia Kak NpeaCTaBI€HUE OTHOIICHUS.
baspl gannbix. OTO60p B TabNIHUIE CTPOK, YIAOBICTBOPSAIOMINX 3a1aHHOMY
YCIIOBHIO

2.11

I'pad. Bepuinna, pebpo, MyTh. OpueHTUpOBaHHbBIC u
HEOpUEHTHUpOBaHHBIE Tpadnl. JlimuHa (Bec) pebpa. BecoBas marpuiia
rpada. [nuHa mytn mMexay BepumHamu rpada. [louck onTumanbHOro
nyti B rpade. HavanbHas BepmmHa (MCTOYHHMK) MU KOHEYHAs BEpPILKHA
(cTOK) B OpUEHTUPOBAHHOM rpade. BrruuciieHne Kojau4yecTBa MyTeil B
HaIPaBJICHHOM alMKJINYEeCKOM rpade

2.12

Hepeo. Kopenb, BepmmHa (y3en), JUCT, pedpo (ayra) nepeBa. BeicoTta
nepesa. IlomnepeBo. Ilpumepsl ucnonb3oBaHus JaepeBbeB. llepedop
BAPUAHTOB C MOMOILBIO JEPEBA

AJNTOPUTMBI U IPOTPAMMUPOBAHUE

3.1

CgoiictBa anroputma. CriocoObl 3anTucH anropuTMa (CJIOBECHBIN, B BHJIC
0JIOK-CXEMBI, ITPOrpamMma).

CocraBieHue aJropuTMOB M MPOTPAMM C MCIIOIb30BAHUEM BETBIICHUM,
UUKJIOB M BCIOMOTaTENbHBIX  QJITOPUTMOB IS yIpaBIICHUS
ucnionautenaeM (Pobot, YUepenamka, YepresxxHuk u apyrue). Beimonxnenue
aJITOPUTMOB BPYUYHYIO U Ha KOMIIBIOTEPE

3.2

Azpik nporpammupoBanus (Python, C++, Ilackans, Java, C#, llIkoabHbIH
ANTOPUTMHUYECKUN S3BIK).

CucreMa nporpaMMUpPOBaHHUS: PEJAKTOP TEKCTa MpOorpaMM, TPaHCIATOP,
OTJIA/TYUK.

[Tepemennas: Tun, uMmsi, 3HaueHue. L{enpie, BeleCTBEHHBIE U CUMBOJIbHBIE
NIepEMEHHBIE.

Oneparop npucBauBaHus. ApudmeTnyecKkue BhIpaXXEHUs U MOPSI0K UX
BbIuKciieHud. Onepanuu ¢ 1eNbIMA YUCIIAMU: 1IEJIOYUCIIEHHOE JeJIeHHe,
OCTaTOK OT JCJICHHUS.

BerBnenus. CoctaBHblE yCHOBUS (3alMCh JIOTMYECKUX BBIPAXKEHUW Ha
U3y4aeMOM sI3bIKE€ NporpamMmmupoBanusi). HaxoxneHue MUHMMyMa H




MakCUMyMa U3 JIBYX, TPEX M 4eTbIpex uucei. PemieHue kBaapaTHOTro
ypaBHEHMSI, UMEIOIIETO BEIIeCTBEHHbIE KOPHHU.

[uxkn ¢ ycnoBuem. Anroput™m EBKiuga st HaX0XKISHUST HauOOJIbIIIETO
oOmiero naenuTens JBYX HaTypaldbHbIX uyucesd. Pa3Ouenue 3amucu
HATypaJIbHOTO YUCJIa B TO3ULIMOHHOW CUCTEME C OCHOBAHUEM, MEHBIIIUM
win paBHbIM 10, HA OTNIETIBHBIC TU(PHI.

[ukn ¢ nepeMeHHON. ANTOPUTMBI IPOBEPKU JETUMOCTH OJTHOTO IEJI0T0
YHCIlIa Ha JPYroe, MPOBEPKU HATYpPaIbHOrO YKCIa Ha MPOCTOTY

3.3

OO0paboTka CHMBOJBHBIX  JaHHBIX. CHMBOJBHBIE  (CTPOKOBBIC)
nepemeHHbie. [locumBonbHas 00paboTka cTpok. [logcuer dYacTOTHI
NOSIBJIEHUSI CUMBOJIa B CTpoke. BcTpoeHHble QyHKUMU JUisi 00pabOTKH
CTPOK
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Omnpenenenre BOZMOXKHBIX Pe3yIbTaTOB PaOOTHI AITOpUTMA MPU JaHHOM
MHOXECTBE BXOJHBIX JAaHHBIX, OINPEIEICHHE BO3MOKHBIX BXOJHBIX
JAHHBIX, IPUBOJSAIINX K JAHHOMY PE3yJIbTaTy

3.5

Tabnuunbie BennuuHbl (MaccuBbl). OHOMepHbIE MacCuBbl. COCTaBIICHHE
U OTJIaJIKa MPOTpaMM, PEAU3yIOUIUX TUIOBBIE aJTOPUTMbI 00paOOTKH
OIHOMEpHBIX  YHUCJIOBBIX MAacCHBOB, Ha OJHOM U3  S3BIKOB
nporpammupoBanust (Python, C++, Ilackans, Java, C#, IllkonbHbIid
AnroputmMudeckuid  SI3bIK):  3alOJHEHUWE  YUCJIOBOTO  MaccuBa
CIIy4yallHBIMHM YMCIIaMU, B COOTBETCTBUU C (DOpPMYJION WM IMyTEM BBOJA
YUCeJl, HaX0XJEHUE CYMMbl 3JIEMEHTOB MAcCUBAa, JIMHEHHBINA IOUCK
3aIaHHOTO 3HAYEHHA B MAacCHBE, IMOACYET DJIIEMEHTOB MAacCHBa,
YAOBJIETBOPSIOIIUX 33JaHHOMY YCJIOBHIO, HAXO0XJACHHE MHUHUMAJIbHOTO
(MakcuMaIbHOTO) AeMeHTa MaccuBa. COpTUPOBKA MacCHBA.

O06paboTKa NOTOKA TAHHBIX: BHIYUCICHUE KOJUYECTBA, CYMMBbI, CPETHETO
apu(pMETUYECKOT0, MHUHUMAJIBHOTO M MaKCHUMAaJbHOTO 3HAa4YeHUs
AJIEMEHTOB  TOCIEOBATEIIbHOCTH,  YAOBIETBOPSIONIUX  3aJaHHOMY
YCIIOBHIO

3.6

VYupasnenue. Curnan. OOpartHasi cBsizb. llomydeHue CHTHAJIOB OT
UQPPOBHIX JATYNKOB (HANIPUMEp, KaCaHWs, PACCTOSIHHSI, CBETa, 3BYKA).
[Ipumepsl HCTIONB30BaHUS TPUHIIMIIA OOPATHOW CBSI3U B CHCTEMax
YIPABJICHUS] TEXHUYECKUMH YCTPOUCTBAMH C TIOMOIIIBIO JATYMKOB, B TOM
yucie B poOOTOTEXHUKE

NudopmanimoHHbie TEXHOIOTHH




4.1

TexcToBble JOKYMEHTBI U UX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHuLa, ad3ail,
CTpOKa, CJIOBO, CHMBOI).

TexcToBbI Mmpoeccop - MHCTPYMEHT CO3JaHusl, PENaKTUPOBAHUS U
dbopmarupoBanus TexctoB. [IpaBuna Habopa Tekcra. PemaktupoBanue
tekcta. CoiictBa cumBojioB. [llpudrt. Tunbel mpudtoB (pyoOseHsie,
3acedyKamMu, MOHOIIMPUHHEIE). [lonykKupHOE M KypCHBHOE Hauy€pTAHHE.
CpoiicTBa  ab3ameB: TpaHUIBl, a03alHBIA  OTCTYyN, MHTEPBA,
BbIpaBHUBaHue. [lapameTpsl ctpanuipl. CTuneBoe GpopMaTHpOBaHUE.
CtpykTypupoBaHue HWH(OpMAUU C TOMOIIBIO CHUCKOB U TaOJMII.
MHuoroypoBHeBble  cnuckd. JloOaBieHue TaOnMl B  TEKCTOBBIE
JIOKYMEHTBHI.

BcraBka wum300pakeHwii B TEKCTOBbIE JOKyMeHThL. OOTekaHue
U300paKeHUN TEKCTOM. BKIIIOUeHHE B TEKCTOBBIN JOKYMEHT JUArpaMM,
dopmyn, HyMepaluu CTpaHHI], KOJOHTUTYJOB, CCBUIOK U APYTHUX
3JIEMEHTOB

4.2

PactpoBsie pucynku. Mcnonb3oBanue rpaduueckiux MpUMUTHBOB.
Omneparuu  penakTUpoBaHusl TpahUUEeCKHMX OOBEKTOB, B TOM YHCIIC
uudpossix ¢doTorpaduil: u3MeHeHUE pa3Mmepa, 00pe3ka, MOBOPOT,
OoTpaxkeHue, padbora ¢ obnacTsamu (BbIJEICHUE, KOMUPOBAHUE, 3aJIMBKA
I[BETOM ), KOPPEKIIHS [BETA, SPKOCTH U KOHTPACTHOCTH.

Bekropnast rpadguka. Co3naHve BEKTOPHBIX PHUCYHKOB BCTPOEHHBIMU
CpelcTBaMM  TEKCTOBOTO  TpOIeccopa WIM JAPYTHX  MPOTpaMm
(mpunosxenuii). Jlo6aBIeHNE BEKTOPHBIX PUCYHKOB B JIOKYMEHTHI

4.3

[ToaroroBka MynbTUMEIUUHBIX mpe3eHTanuil. Craiin. JlobaBieHnue Ha
crnaij TeKcTa U n300pakeHuil. PaboTa ¢ HECKOJIBKUMU ClIalIaMH.
JlobaBieHne Ha cnaig — ayJAHMOBU3YalbHBIX JaHHBIX. AHHUMAIUS.
[Muniepccpuikm

4.4

Tumnbl JTaHHBIX B SUCHKax dSJEKTPOHHOW TaOiwmipbl. PenakTupoBaHue u
dbopmarupoBanue Tabimui. BcerpoeHHble  QYHKIIMM A TIOMCKA
MakCHMyMa, MHUHHMYMa, CYMMbI W CpPEIHETO0 apu(METHIeCKOro.
CopTupoBKa JaHHBIX B BblJIeJICHHOM auana3one. [loctpoenue auarpamm
(rucrorpamMma, Kpyropas auarpaMma, TOY€4YHas auarpamma). Beioop
THUIIA TUarPaMMBl.

[IpeoOpazoBanue ¢opmyn npu KonmupoBaHuU. OTHOCHUTENbHAS,
a0COJIOTHAS U CMEIIIaHHAs aJpecarius

4.5

VYcaoBHbIE BBIUMCIEHUSA B 3JEKTPOHHBIX Tabmunax. CyMMHpoOBaHUE U




MOJICYET 3HAYCHUM, OTBEUAIONIUX 3aJaHHOMY YycioButo. OOpaboTka
00JpIIMX HA0OPOB TAHHBIX. YHCIIEHHOE MOJIETMPOBAHUE B AIEKTPOHHBIX
TabnMIax
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