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[Iporpamma o uH(pOpMaTUKE HA YPOBHE OCHOBHOI'O 00111€T0 00pa3oBaHus
COCTaBJCHa HAa OCHOBE TPEeOOBaHMI K pe3yibTaraM OCBOCHHUS OCHOBHOM
o0pasoBaTenpbHOM MpOTrpaMMBbl OCHOBHOT'O o01ero oOpasoBaHus,
npencraBieHHbIx B @I'OC OO0, a taxxke deaepanbHoil pabodeil mporpaMMbl
BOCTIUTAHUSI.

[Iporpamma mo wuHboOpMaTuke Ma€T TPEACTaBICHUE O IENAX, 00Imen
CTpaTreruy OOYYCHHS, BOCIUTAHUS WM Pa3BUTUSA OOYYAIONMIUXCS CpPEIACTBAMU
nHbOpMaATHKU Ha 0A30BOM ypOBHE, YCTaHABIMBAET 00s3aTENIbHOE MPEAMETHOE
COJIepKaHue, MMPETYyCMAaTPUBAET €ro CTPYKTYPHUPOBAHHE TI0 pa3eiaM U TeMaM.

[Iporpamma 1o wuHdOpMaTHKe OINpeAeNseT KOJIUYECTBEHHbIE U
KAueCTBCHHBIE XAPAKTEPUCTHKUA Yy4eOHOro Marepuaia Jis KakIoro rojaa
U3Y4YCHHS, B TOM YHCIIEe IJIsl COJAEPXKATEIBbHOTO HAIMOJHEHMSI Pa3HOTO BHIA
KOHTpOJI  (MPOMEXYTOUYHOW aTTECTAllMM  OOYy4YaroIIMXCs, BCEPOCCUMCKUX
MIPOBEPOYHBIX padOT, TOCYAAPCTBEHHOM UTOTOBOM aTTECTAITNH ).

[Iporpamma 1o wuHGpOpPMATUKE SBISIETCS OCHOBOM JJii COCTaBJICHUS
aBTOPCKUX YYEOHBIX TMPOTpaMM, TEMATHUYECKOTO0 IUIAHUPOBAHHS Kypca
YUUTEIEM.

[enssmu  m3ydeHuss WHPOPMATUKM HAa YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHUs SIBISIOTCS:

dbopMupoBanue OCHOB MUPOBO33PEHU, COOTBETCTBYIOLLETO
COBPEMCHHOMY VYpPOBHIO pa3BUTHS HAyKd HWH(DOPMATHKH, JTOCTHIKCHHIM
HAyYHO-TEXHUYECKOTO TMporpecca W OOIIECTBEHHOW WPAKTUKH, 3a CUYET
pa3BUTHS TIPEACTABICHUN 00 WH(OpPMAITMK KaK O BaKHEUIIIEM CTPAaTErHYeCKOM
pecypce pa3BUTHSL JIMYHOCTH, TOCYJAapCcTBa, OOIIECTBAa, MOHWUMAHUS POIHU
WH()OPMAITMOHHBIX MIPOIIECCOB, WH(OPMAITMOHHBIX pecypcoB u
UH(OPMAIIMOHHBIX TEXHOJIOTMM B YCIOBUSX LUQPPOBOM TpaHcopmaiuu
MHOTHX c(hep )KU3HU COBPEMEHHOTO 00IIECTBa;

o0OecrieyeHne yCJIOBUM, CIOCOOCTBYIOIIMX PAa3BUTHIO aITOPUTMUYECKOTO
MBIIUICHUS KaK HEOOXOIMMOTO YCIIOBUS MPOPECCHOHATBLHON AEATEIHHOCTH B
COBpEMEHHOM HH(OPMAIIMOHHOM OOIIECTBE, MPEAINOIAraloIIero CrocoOHOCTh
oOydaromierocsi pazouBaTh CIOXKHBIE 3ajaud Ha OoJee MPOCThIC MOA3aauH,
CpaBHHMBATh HOBBIC 3a7a4M C 3aJa4aMM, PCIIEHHBIMHU PaHEe, ONPEASISITh Iaru
JUTSL TOCTYDKEHUS pe3yIbTaTa U Tak Jajee;

dbopMupoBaHHUE W pPa3BUTHE KOMIICTCHIIMN OOydJaromuxcss B 00J1acTH
UCIIOJIb30BaHUST HMH(POPMAIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTUM, B TOM
Yucjie  3HAHWK, YMEHWH ©W  HaBBIKOB  paboThl ¢  uwHOOpMaImei,
IPOrpaMMHPOBaHUsI, KOMMYHHKAIIMd B COBPEMEHHBIX ITM(POBBIX Cpelax B



yCIOBHUSIX  oOecriedeHuss  MUHGOPMAIMOHHON  O€30MacHOCTH  JIMYHOCTH
o0ydJaromerocs;

BOCIIUTAaHWE OTBETCTBEHHOTO W  M30MpATEeNhbHOTO  OTHONIEHUS K
uHGOPMAINH C Yy4ETOM MPABOBBIX U ATHUECKHUX ACMIEKTOB €€ PacIpoCTpaHECHHUS,
CTpeMJICHUSI K TMPOJOJDKEHUIO 00pa3oBaHUs B 00JacTH HWHGPOPMAIMOHHBIX
TEXHOJIIOTUA W CO3WAATENHHOW JEATEIIbHOCTH C TPUMEHEHUEM CpEICTB
UH(GOPMAIIMOHHBIX TEXHOJIOTUH.

HNudopmarrika B OCHOBHOM 00I1IeM 00pa30BaHUU OTPAXKAET:

CYIIHOCTh HMH(POPMATHKK KaK HaydyHOW JUCIUIUIMHBL, HM3ydaromiei
3aKOHOMEPHOCTHU IpOTEKaHUS u BO3MOKHOCTHU aBTOMaTHU3allUU
MH(OPMAIIMOHHBIX MPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHBbIE = O0JIACTM TNPUMEHEHHS HH(OPMATUKH, TPEXKAE BCETO
UH(OPMAIIMOHHBIE TEXHOJIOTHH, YIIPaBJICHUE U COLUAIbHYIO cdepy;

MEXIUCUUIUIMHAPHBIA  XapakTep HWHGOPMATUKA U HH(DOpPMAaIMOHHON
JeSITEeNbHOCTH.

N3yuenne wWHQOpPMATUKM OKas3blBa€T CYIIECTBEHHOE BIMSHUE Ha
dbopMUpOBaHUE MHUPOBO33PEHUSI O0YYAIOIMIETOCS, €r0 >KM3HEHHYIO TMO3HIIHIO,
3aKJIaJbIBAET OCHOBbl TMOHMMAHMS TNPUHIUNOB (YHKIMOHUPOBAHUS U
UCTIOJNB30BaHUsI ~ MH(DOPMALMOHHBIX  TEXHOJOTWHA  KaKk  HEOOXOZMMOTO
MHCTPYMEHTa TMPAKTUYECKU JIOOOW NeATETbHOCTH W OAHOrO M3 HauOolee
3HaYUMBIX TEXHOJIOTMYECKHX JIOCTH)KCHUH COBPEMEHHOW LHMBUIIM3AILUU.
MHorue mpeAMETHBIE 3HAHHWS W CIOCOOBI JACSTETbHOCTH, OCBOCHHBIC
OOy4aIOLMMUCS TIPU W3Y4YEeHUU WH(MOPMATHUKU, HAXOMAT MPUMEHEHHE KakK B
pamMkax o00pa30oBaTeNBHOTO TMpollecca TP HM3YUYEHUH JAPYTUX MPEIMETHBIX
o0JacTeil, Tak U B MHBIX JKU3HEHHBIX CUTYallUSAX, CTAHOBSITCS 3HAYUMbBIMU IS
(opMHUpPOBaHUS KaueCTB JUUYHOCTH, TO €CTh OPUEHTUPOBAHBI HA (POPMUPOBAHUE
METaNpeIMETHBIX U TUYHOCTHBIX PE3YJIbTATOB 00yUEHUSI.

OcHoBHBbIE 33/1auu yueOHoro npeamera «MapopmaTikay — copMUpoBaTh
y 00 yJaronuxcsi:

MOHUMAHUE TMPUHIIMIIOB YCTPOWCTBA U (YHKIMOHUPOBAHUS OOBEKTOB
U (POBOTO OKPYXKEHHSI, TIPEACTABICHUS 00 WCTOPUM M TCHACHUUAX Pa3BUTHUS
uH(pOpMaTHKHU nieprosa HudpoBoil TpaHCHOpPMALIUU COBPEMEHHOTO OOIIECTBA;

3HaHWs, YMEHUS U HABBIKA TPAMOTHOM MOCTAHOBKH 3a]1ad, BO3ZHHUKAIOIINX
B MPAaKTUYECKOW  JACSITEIbHOCTH, JJS HUX pEIIeHUs C  [OMOIIbIO
UHGOPMAIIMOHHBIX TEXHOJOTHH, YMEHHS ¥ HaBBIKM (HOPMaAIU30BAaHHOTO
OTIHMCaHUs TIOCTABICHHBIX 3a]1a4;

0a3oBbie 3HAHMS 00 MHPOPMAIMOHHOM MOJICTMPOBAHUU, B TOM YHUCIE O
MaTeMaTH4eCKOM MOJICIMPOBAHUY;



3HaHHE OCHOBHBIX AITOPUTMHUYECKUX CTPYKTYP M YMEHHUE MPUMEHSTH 3TH
3HAHMS ISl IOCTPOCHUSI AITOPUTMOB pElIeHUs 3a7a4 M0 MX MareMaTHYeCKUM
MOJIEIISIM;

YMCHHMS W HABBIKM COCTAaBJICHHUS MPOCTHIX MPOrpPamMM IO MOCTPOSHHOMY
QITOPUTMY Ha OJTHOM M3 SI3bIKOB MPOTPAMMHPOBAHUS BEICOKOTO YPOBHS;

YMEHHUS W HaBBIKM J(G(EKTUBHOTO WCIIONB30BAHUS OCHOBHBIX THIIOB
OPUKJIAMHBIX ~ mOporpamMM  (MPWIOKEHWH)  OOImero  Ha3HAuYeHUs U
WH(OPMAIIMOHHBIX CHCTEM JUIS PEIICHHS ¢ WX MTOMOIIBI0 MPAaKTHYECKUX 3aj1ad,
BJIaJicHre 0a30BBIMM HOpMaMHM WH(OPMAIIMOHHOW STHKH W TpaBa, OCHOBAMU
nH(pOpMAITMOHHON 0€30TaCHOCTH;

YMEHHE  TPaMOTHO  HHTEPHOPETUPOBATH  pPE3yJIbTaThl  PEIICHUS
MPAKTUYECKUX 3a/1a4 C TIOMOIIbI0 HHPOPMAIIMOHHBIX TEXHOJIOTHH, MTPUMEHSThH
MOJIY4YE€HHbIE PE3YJIbTAThI B IPAKTUUECKOMN 1E€ITETLHOCTH.

Henn u 3agaun m3ydeHHs: MHOOPMATHUKM HA YPOBHE OCHOBHOIO OOULIETO
o0pa3oBaHUsl OINPEAEISIIOT CTPYKTYPY OCHOBHOTO COJEp)KAaHUS Y4YEOHOro
IpeMeTa B BUJIE CIACAYIOIUX YEThIPEX TEMATUUECKUX Pa3/IeIIOB:

uudpoBasi TpaMOTHOCTb;

TEOPETUYECKHE OCHOBBI MH(POPMATUKH;

ITOPUTMBI ¥ TIPOTPAMMHPOBAHUE;

nH(OPMAITMOHHBIE TEXHOJIOTHH.

Ha usyuenue nadpopmaruku Ha 6a30BoM ypoBHE oTBoauTcs 102 yaca: B 7
kiacce — 34 yaca (1 yac B Heneno), B 8 kinacce — 34 yaca (1 gac B Heneno), B 9
kyacce — 34 yaca (1 yac B Henento).



COILEPKAHUE OBYUEHUA
7 KIIACC

HudposBasi rpaMoOTHOCTH

KoMnbloTep — yHuBepcajbHOE YCTPOCTBO 00pa0OTKH JAHHBIX

Kommbrorep  —  yHHBEpCaJlbHOE  BBIUMCIMTEIIBHOE  YCTPOMCTBO,
paboratoliee 1mo  mporpamMme.  TUIBl  KOMIBIOTEPOB:  MEPCOHAJIBLHBIE
KOMIIBIOTEPHI, BCTPOCHHBIE KOMIIBIOTEPHI, CYNEpKOMIbIOTEpbl. MoOUIbHBIE
YCTpPOWCTBA.

OcCHOBHBIE KOMITOHEHTBl KOMIBIOTEpPAa M MX HazHaueHue. IIporeccop.
OneparuBHass W JOJTOBPEMEHHAs NaMsATb. YCTPOMCTBAa BBOJA M BBIBOAA.
CeHcopHbIN BBOJI, TaTYUKK MOOMIIBHBIX YCTPOMCTB, CpPEACTBA OMOMETPUUYECKOM
ayTeHTU(HUKAIIUH.

Hctopuss pa3ButHus KOMIBIOTEPOB M MPOrPAMMHOIO 0O€CreueHHUs.
[Tokonenust koMnbrOTEPOB. COBpEMEHHBIE TEHICHIIUN PA3BUTHSI KOMIIBIOTEPOB.
CynepKkOMIIbIOTEPBI.

[TapanienbHbIe BBIYUCICHUS.

[lepconanbHblil KoMnblOTEp. [Iporieccop u ero xapakTepUCTUKH (TaKTOBAs
qyacTtoTa, pa3psaHocTb). OnepartuBHas mnamsATh. JlOJAroBpeMEHHAas MaMSATh.
VYerpolictBa BBoa U BbiBoJa. O0BEM XpaHUMBIX JaHHBIX (ONepaTUBHAsS MAMSTh
KOMIIbIOTEPA, KECTKUA W  TBEPHOTENbHBIA JUCK, TIOCTOSHHAs MaMsTh
cMapT(oHA) U CKOPOCTh JOCTYIA JIJIsl pa3IMYHBIX BUJIOB HOCUTEIEH.

Texnuka 0€30MacCHOCTH U IIpaBUIia padOThI HA KOMIIBIOTEPE.

IIporpammsbl U 1aHHBbIE

[Iporpammuoe oOecrieueHue KomIbloTepa. [lpukinanHoe nporpaMMHoOe
oOecrieyeHue. CucremHoe  mporpaMMHoe  oOecIieyeHue. Cucrembl
nporpaMmmupoBanus. IIpaBoBas oxpaHa mporpamMMm M JaHHbIX. becruiatHele u
yCIIOBHO-O€ecIIaTHBIE porpaMMbl. CBOOOIHOE MpOrpaMMHOE 00ecTieueHue.

@aitnbl u nanku (katanoru). [IpuHIUIEI TocTpoeHus (HalIOBBIX CHUCTEM.
[TonHoe ums daitna (manku). [Iyts x ¢aiiny (manke). Pabora ¢ daitnamu u
KaTajoraMy CpeACTBaMHU OIEPAlMOHHOM CHCTEMBI: CO3JIaHHE, KONUPOBAaHUE,
NepeMelleHne, NMepeMMEHOBAaHNE U yAajleHue (aillioB W manok (Karajoros).
Tunsbt daiinos. CBoiicTBa (aiinoB. XapakTepHble pa3mepbl (HanioB pa3InuHbIX
TUIOB (CTpaHWLa TEKCTa, JJIEKTPOHHAas KHUra, Qororpadus, 3anuch IMECHH,
BUJICOKJIUI, MOJIHOMETPAXXHbIH (QuiibM). ApxuBauus AaHHBIX. Mcnonab3oBaHue
nporpaMmM-apxuBaTopoB. DaiinoBeiii Menemxep. [louck ¢aitnoB cpeacrBamu
ONEPALIMOHHOU CUCTEMBI.



KoMmmnbroTepHble  BUPYChI W JIpYTME  BPEJOHOCHBIE  MPOTrPaMMBI.
[IporpammbI J1J1s1 3aLTUTHI OT BUPYCOB.

KomnbrotrepHsble ceTu

O0beaunenne KoMmbloTepoB B ceTh. Cerb UHTepHeT. Beb-cTpanuiia, BeO-
cait. CTpykTypa aapecoB BeO-pecypcoB. bpaysep. IlonmckoBble cHCTEMBI.
[louck wuHpOpMaUMM 1O KIIOYEBBIM CJIOBaM M 1O  H300paKEHUIO.
JloctoBepHOCTh HH(pOPMAITUH, TTOTydeHHON U3 MHTEepHEeTA.

CoBpeMeHHBIE CEepBUCHI MHTEPHET-KOMM YHUKAIIUH.

CereBoil 3THKET, 0a30BbIE HOPMBI MH(POPMALIMOHHON 3TUKU U MpaBa Mpu
pabote B UnTepHete. CTparerun 6e3omacHOro nmoseneHus B MIHTepHere.

Teopernueckue 0OCHOBbI HH(POPMATHKH

Nudopmanusa ¥ uHPOpMaAILMOHHBIE IIPOLECCHI

Nudopmarins — 0JHO U3 OCHOBHBIX MOHSTUN COBPEMEHHOW HAaYKH.

Nudopmanuss Kak CBEACHHUS, MPEIHA3HAYEHHbIC Ui  BOCIPUATHS
YeNoBeKOM, M MHGOpMAIUs KaK JaHHbIE, KOTOPbIe MOTYT OBITh 00paOOTaHbI
ABTOMAaTHU3UPOBAHHON CUCTEMOM.

JluckpeTHOCTh JaHHBIX. BO3BMOXHOCTH ONMKCAaHUsI HENPEPBIBHBIX O0BEKTOB
Y TIPOLIECCOB C MIOMOIIBIO JUCKPETHBIX JAHHBIX.

NudopmalimoHHble MpoLecchl — MPOLECChl, CBSI3aHHBIE C XPaHEHHUEM,
npeoOpa3oBaHUEM U Mepeiaueii TaHHbBIX.

IIpencrasiaenue ungopmauuu

CumBon. Aundasutr. Momnocts andasuta. PazHooOpasue S3bIKOB U
andasutoB. EctectBeHHble M (dopManbHbIE S3bIKH. AJIaBUT TEKCTOB Ha
pycckoMm si3bike. JIBomunblid  andaBuT. KoaumdecTBO BCEBO3MOXKHBIX CIIOB
(KOMOBBIX KOMOWHaNMKM) (PUKCUPOBAHHOW JUJIMHBI B JBOMYHOM ajdaBUTE.
[IpeoGpazoBanue mrob6oro andaButa K ABOMYHOMY. KOIMYECTBO pa3IMIHBIX
CJI0B (DMKCUPOBAHHOM JUTMHBI B ajipaBUTE ONpPeeIEHHON MOITHOCTH.

KoaunpoBanue cuMBOIOB OZHOTO ajgaBuTa C MOMOIILIO KOJAOBBIX CJIOB B
Ipyrom ajdaBute, KojoBasi TabJuIa, JeKOAUPOBAHUE.

JBonunsiii kof. [lpencraBneHre JaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B
JIBOMYHOM ajiaBUTE.

Nudopmarmonnsli 00b€M JaHHBIX. bUT — MHUHUMallbHAs eAUHUIA
KojmyecTBa WHGOpPMAUM — JBOWYHBIA paspsan. EnuHuipl  uU3MepeHHs
uHpopMallMOHHOTO 00BEMa JaHHBIX. butr, OalT, KUI0OaMT, Meradair,
rurabair.

CkopocTb nepeauu JaHHbIX. ETUHUIBI CKOPOCTH MepeAadn TaHHbIX.

KomupoBanue tekcroB. PaBHOMepHbI Koa. HepaBHOMEpHBIM KOZ.
Komupoka ASCII. BocbmubutHbie koaupoBku. [loHsSTHE O KOZUPOBKAx



UNICODE. JlexonupoBaHue cOOOUIEHUH C MCHOJIb30BAHUEM PABHOMEPHOTO U
HEpaBHOMEPHOro koja. MupopmaimonHelii 00bEM TEKCTA.

Hckaxenne nHQopmManuu npu nepegaye.

O61iee npeacraBiaeHue 0 HUGPPOBOM MPEACTABICHUHN ayAHMOBU3YAIbHBIX U
JOPYTMX HENPEPBIBHBIX JaHHBIX.

KonupoBanue uBera. I[[BetoBeie monenu. Mogenr RGB. ['myOuna
KoaupoBanus. [lamutpa.

PactpoBoe u BekTOopHOE MpeAcTaBieHue n3oopaxkenuil. [Tukcens. Ouenka
uH(pOpMalIMOHHOTO  00BEMA  Tpaduueckux JaHHBIX I PacTpOBOTO
M300paKeHUs.

KomupoBanne 3Byka. PaspspHocTte M wactora 3anucu. KoamdecTBo
KAaHAJIOB 3aITHCH.

OneHka KOJIMYECTBEHHBIX ITapaMETPOB, CBSI3aHHBIX C MPEICTABICHUEM U
XpaHEHHEM 3BYKOBBIX (DaiisioB.

NudopmanoHHbIe TEXHOJIO0I UH

TexkcroBbIe JOKYMEHTHI

TekcToBbIE TOKYMEHTBI U UX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHHLa, ad3ail,
CTpOKa, CII0OBO, CUMBOI).

TekcToBBId MpolecCOp — HHCTPYMEHT CO3/aHMs, PEAAKTUPOBAHUSA U
dbopmatupoBanus TekcToB. [IpaBuiia Habopa TekcTa. PenakTupoBaHue TEKCTa.
CgotictBa cumBosioB. Illpudrt. Tunsl mpudroB (pydieHble, ¢ 3acedyKaMu,
MoHowupuHHbIE). [lomykupHoe u KypcuBHOe HauepTanue. CBoiicTBa a03alieB:
IpaHUIlbl, a03allHBI OTCTYM, UHTEPBaJI, BbIpaBHUBaHUE. [lapaMeTprl cTpaHUIIbI.
CruneBoe popMaTupoBaHue.

CrpykrypupoBaHue HH(OpPMALMM C TIOMOIIBIO CIMCKOB M TaOJauLl.
MmuoroypoBHeBble ciuckd. [J{o0aBnenne TabauIl B TEKCTOBBIE JOKYMEHTHI.

BeraBka  u30o0pakeHMH B TEKCTOBblE  JOKyMEHThl.  OOTekaHue
M300paKEHU TEKCTOM. BKIIOUeHHE B TEKCTOBBIM JOKYMEHT JAHarpamw,
(opmys1, HyMEpaluy CTpaHUL, KOJIOHTUTYJIOB, CCBUIOK U APYTUX JIEMEHTOB.

IIpoBepka mnpaBomucanus. PacctaHoBka MEpeHOCOB. [ 0JI0COBOM BBOJ
TekcTta. ONTHYECKOE pacno3HaBaHWE TEKCTAa. KOMMOBIOTEPHBIA MEPEBOSI.
Hcnonbs3zoBanue cepucoB MHTEepHETA 17151 00pabOTKH TEKCTA.

KomnbrorepHas rpadpuka

3HaKOMCTBO C TIpaduueckuMu peaakTopamu. PacTpoBble pPUCYHKH.
Hcnonb3oBanue rpaduueckux NpUMUTHUBOB.

Onepauuy perakTUPOBAHMUS TpapUUECKUX OOBEKTOB, B TOM YHUCIE
udpoBbix (poTorpaduii: M3MeHEHHE pa3Mepa, 00pe3Ka, MOBOPOT, OTPAKEHUE,



pabota ¢ 0bnacTaMu (BBIAEICHHE, KOIMPOBAHUE, 3aJIMBKA [IBETOM), KOPPEKLIHS
I[BETA, IPKOCTH U KOHTPACTHOCTH.

Bekropnas rpaduxa. CoznaHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMHU
CpPEeICTBAaMHM TEKCTOBOTO MPOIECCOpa WM JAPYrux mporpaMm (MPUIIOKEHHUI).
JloGaBneHue BEKTOPHBIX PUCYHKOB B JOKYMEHTHI.

MyabTUMeIUiiHbIC MIPEe3eHTALINH

[TonroroBka MymnbTUMeAUHBIX mnpe3eHTanuid. Craiin. [loOaBnenue Ha
claii Tekcra u u3o0paxeHuil. Pabora ¢ HECKOIBKUMU ClaiiiaMu.

[obGaBnenue Ha ciaig —ayIMOBU3yalbHBIX JIaHHBIX. AHUMAaIIUS.
I'uniepccpuikm.

8 KUIIACC

Teoperuueckue 0CHOBbI HH(OPMATHKH

CucreMbl cCUHCIeHUS

Hemo3urmonuble W TO3WIMOHHBIC CHUCTEMBI cuuclieHus. AmdaBur.
OcHoBanue. Pazpépuyras ¢opma 3anucu uucna. llepeBog B JAECATUUYHYIO
CHUCTEMY YHCEJl, 3alTMCAHHBIX B APYTUX CUCTEMAX CUUCIICHUS.

Pumckas cucrema CunciaeHuUs.

JIBonuHas cucrema cuucieHus. [lepeBos 1ensix yncen B npeaenax ot 0
10 1024 B nBOMUYHYIO CUCTEMY CUHCIICHHS. BocbMepruUHas CUCTEMA CUHUCIICHHUS.
[lepeBon umcen W3 BOCBMEPUYHOM CHUCTEMBI B JABOMYHYIO U JECATUYHYIO
cuctreMbl u oOparHo. IllectHaamarepuynas cucrtemMa cuucieHus. IlepeBon
Yuceqa M3 IIEeCTHAJLATEPUYHOW CHUCTEMBbl B JBOMYHYIO, BOCBMEPUYHYIO U
JECATUIHYIO CUCTEMBI U 00PaTHO.

Apudmernueckue onepaiy B JBOUYHON CUCTEME CUMCIICHHUS.

JJIeMeHTbl MATEMATHYEeCKOM JIOTUKH

Jlornueckue BbICKa3bIBaHUsA. Jlormueckue 3HAUE€HMUS BbICKA3bIBAaHUU.
DJIEMEHTApHbIE U COCTABHBIC BBICKA3bIBaHMS. JIOTMYECKHE ONEpaluM: «u1»
(KOHBIOHKIIMS, JIOTUYECKOE YMHOXKEHHE), «UJIW» (IU3BIOHKIMS, JIOTHYECKOE
CIIOXKEHHUE), «He» (Joruueckoe oTpurianue). [IpuoputeT JoruiyecKux oneparuu.
OnpeneneHue MCTUHHOCTHM COCTaBHOTO BBICKA3bIBaHMS, €CJIM  HW3BECTHBI
3HAQUYEHUSI UCTUHHOCTU BXOMSIIMX B HEro 3JIEMEHTAPHBIX BBICKA3bIBAHUM.
Jlornueckue BbIpakeHus. IIpaBuiia 3amuMcH  JIOTMYECKUX  BBIPAKEHMUIA.
[TocTpoenue TabauIl MICTUHHOCTH JIOTHYECKUX BBIPAKEHHM.

Jlornyeckne 3JIeMEHTBL. 3HAKOMCTBO C  JIOTHYSCKMMHM  OCHOBaMH
KOMIIbIOTEPA.

AJITOPUTMBI U IPOrPaMMHUPOBaAHUE



HcnoaHuTe M ¥ AJITOPUTMBIL. AJITOPUTMHUYECKHE KOHCTPYKIUH

[Tonsatne anroputMma. VcnoJHHWTENH aNrOpUTMOB. AJNTOPUTM Kak IUIAH
YIPaBIICHUSI UCTIOJIHUTEIIEM.

CgoiictBa anroputma. CrnocoObl 3amucu aropuTMa (CJIOBECHBIN, B BUIE
OJIOK-CXEMBI, TIPOrpaMma).

AJITOPUTMHUYECKHE  KOHCTPYKIMHU.  KOHCTpYyKIIMS ~ «CIETOBAHUEY.
JIvHenHbIl AJITOPUTM. Orpann4eHHOCTh JIMHEWHBIX aJTOPUTMOB:
HEBO3MOXHOCTh MPETYCMOTPETH 3aBUCUMOCTD MOCJIEI0BATEIIbHOCTH
BBITIOJIHSIEMBIX JIEUCTBUN OT UCXOJIHBIX IaHHBIX.

KoHcTpyknust «BeTBICHHUE»: TTONHAS W HEmoaHas ¢GopMbl. BrimonHeHue u
HEBBITIOJTHEHUE YCIOBUSI (UICTUHHOCTD M JIOKHOCTH BbICKa3biBaHUA). [IpocThie u
COCTaBHBIE YCJIOBHUSL.

KoHCTpyKIIMST «TTIOBTOPEHHUS: HUKJIBI C 3aJJaHHBIM YUCJIOM ITOBTOPEHUM, C
YCJIOBUEM BBITIOJIHEHHS, C IEPEMEHHON [TUKJIA.

Pazpabotka s popMaabHOTO UCHOTHUTENS AITrOPUTMA, TIPUBOISAIIETO K
TpeOyeMOMy pe3yJbTaTy MpU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3zpaboTka
HECJIOKHBIX QITOPUTMOB C HCHOJIb30BAHMEM IIMKIOB W BETBICHHUM A
yrpaBiieHus (HOpMaIbHBIMU UCIIOMHUTENSIMH, TakuMu kak PoOor, Uepemnaiika,
Uepré&xHUK. BBINIOTHEHWE aNrOpUTMOB BPYYHYIO M Ha KOMIIBIOTEPE.
CuHTaKkCHYEeCKUE U JIOTUYEeCKUE OIMOKu. OTKa3bl.

S3bIk NporpaMMHUpOBaHUS

S3bik mporpammupoBanust (Python, C++, Ilackans, Java, C#, [lIkonbHbIN
ANTOpUTMHUYECKUN S3BIK).

Cucrema mporpaMMHUpPOBAHUA: PEAAKTOP TEKCTa MPOrpamMM, TPAHCISITOD,
OTJIAYUK.

IlepemenHas: tum, ums, 3HadeHUE. Llenbie, BEIECTBEHHBIE U CUMBOJIbHBIC
IIEpEMEHHBIE.

Omneparop npucBanBaHus. ApuQMETHUYECKHUE BBHIPAKECHUS U TOPAIOK HX
BbluMcieHUsA. Onepanuy C LEJIbIMA  YHUCIAMH: IEJIOYUCIEHHOE JIEJICHUE,
OCTaTOK OT JICJICHHUSI.

Bernenusi. CocTaBHbIE YCIIOBUS (3alUCh JOTUYECKUX BBIPAXKEHUM Ha
U3y4aeMOM  SI3bIKE NporpaMMHpoBaHus). HaxoxaeHue MHUHUMyMa H
MakCUMymMa U3 JBYX, TpEX H 4YETBIpEX uHucel. PemeHne KBagpaTHOTO
YPaBHEHUS, UMEIOLLIETO BEILIECTBEHHBIE KOPHU.

JnanoroBass oOTiagKa OpPOrpamMM: IMOIIArOBOE BBIMOJIHEHHUE, MPOCMOTP
3HaYCHUHN BEJIMYWH, OTJIaJ0YHbBINA BHIBOJI, BHIOOP TOUKH OCTaHOBA.

[Mukn ¢ ycnoBuem. AnroputM EBkimma mis HaxOXIASHUS HAUOOIBIIETO
o0111ero JeauTeNsl IBYX HaTypaldbHbIX uncel. PazOuenue 3anucu HaTypajabHOTO



YyHclia B MMO3UIUOHHON CUCTEME C OCHOBAHMEM, MEHBIIUM WM paBHbIM 10, Ha
OTJIeIbHBIE IUPPHI.

[ukn ¢ nmepeMeHHON. ANTOPUTMBI IPOBEPKHU JEIMMOCTH OAHOTO LEIOr0
YHUCla Ha Jpyroe, IpOBEPKU HATYPATLHOIO YUCIA HA MIPOCTOTY.

OOpaboTka  CUMBOJIBHBIX  JaHHBIX.  CHMBOJBHBIE  (CTPOKOBBIC)
nepemennbie. [locumBonbHas oOpaboTka cTpok. [loacuér yacToThl MOSIBICHUS
CUMBOJIA B cTpoKe. BeTpoernsie pyHKuu a1t 00paboTKH CTPOK.

AHaJIU3 aJIrOpuTMOB

Ornpenenenre BO3MOXKHBIX PE3yJIbTaTOB paOOThl aqropuTMa MpU JaHHOM
MHOKE€CTBE BXOJIHBIX JIAHHBIX, ONPECIICHUE BO3MOXKHBIX BXOJHBIX JAHHBIX,
IPUBOASIINX K JAHHOMY PE3YyJIbTaTy.

9 KIIACC

udpoBasi rpaMOTHOCTH

I'nodanbHass cetb UHTEpHET M cTparernu 0e30MaCHOr0 NMOBEJACHHUS B
Hel

['nmo6anvhas cets Wutepner. I[P-ampeca y3ioB. CereBoe XpaHeHHE
JaHHBIX. MeTOoAbl WMHIMBUAYAIHHOTO M KOJUIEKTMBHOTO Pa3MEIICHHUS HOBOMU
unpopmanu B MaTepuere. bonbiiue nannpie (MHTEPHET-IaHHbBIE, B YaCTHOCTH
JAHHBIE COLMAIBHBIX CETEM).

[Tonstue 00 nHbOpMaIIMOHHON 0€30MaCHOCTU. YTPO3bl UH(POPMAIIMOHHOMN
0e30macHOCTH Mpu paboTe B TI00ATHHONU CETU M METOJIBI TPOTUBOACHCTBUS UM.
[IpaBuna Oe3onacHol ayreHTU(UKAIMU. 3aluTa JUYHOM uHpOpManuu B
HNurepnere. bezomnacHbie CTpaTeruu IIOBEACHUSA B HNurepuere.
[Ipenynpexnenue BOBJIECUEHUS] B JIECTPYKTUBHbIE M KPUMHUHAIBHBIE (DOPMBI
CETEeBOW aKTUBHOCTU (KUOEPOYIIMHT, (GPUIITUHT U APYTUe GOPMBI).

PabGora B nHGOPMAIIMOHHOM NPOCTPAHCTBE

Buner NEeATENbHOCTU B HuTepHere, MHTEPHET-CEPBUCHI:
KOMMYHUKAIIHOHHBIE CEPBUCHI (MOYTOBasi CIyk0a, BHIEO-KOH(PEPEHI-CBI3b U
JpYTHe), CIpaBOYHbIC CIYKObI (KapThl, pacHucaHusi U Jpyrue), MOUCKOBBIC
CILYKOBbI, CITyObl OOHOBJICHUSI TPOrPAMMHOTO 00ECIICYEHUS U IPYTHE CITYKOBI.
CepBuchl rocyaapcTBeHHbIX yciyr. O0naunbie XpaHuiauiia gaHHbiX. CpeacTBa
COBMECTHOM  pa3paboTKu  JOKyMeHTOB (oHmaitH-oducel). [Iporpammuoe
o0OecrieyeHue Kak BeO-CEpBHUC: OHJIAMHOBBIE TEKCTOBBIE M Tpaduyeckue
PEIaKTOPHI, Cpebl pa3paboTKH MPOTrpaMM.

Teopernueckue 0CHOBbI HH(POPMATHKH

MonenupoBanue Kak MeTO/ MO3HAHUA



Mogens.  3amaunm, pemaeMble € [OMOIIBIO  MOJICJIUPOBAHUS.
Knaccuduxamuu moneneit. MarepuanbHbie (HaTypHblE) U WH(DOpPMAIIMOHHbBIE
Moaenu. HempepbiBHbIE W JUCKpPETHbIE Mojend. MMHUTalMOHHBIE MOJIENH.
Urposbie mozpenu. OueHka aieKBaTHOCTH MOJEIH MOJEIUPYEMOMY OOBEKTY U
LEJISIM MOJIETTUPOBAHUSL.

Tabmuunblie Mogenu. Tabnuiia kak MpeCTaBICHUE OTHOIICHUS.

bazpl manubIX. OTOOpP B TAOIMIE CTPOK, YAOBIETBOPSIONIUX 33JaHHOMY
YCIIOBHIO.

I'pad. Bepmmna, pedbpo, myts. OpueHTHPOBAaHHBIE U HEOPUCHTUPOBAHHBIE
rpadsl. [Inmuna (Bec) pebpa. Becomas matpuna rpada. JnuHa myTH MEXIy
BepiinHaMmu rpada. Ilouck ontumansHoro nmytu B rpade. HauanpHas BepiirHa
(MCTOYHMK) W KOHEYHas BepmMHAa (CTOK) B OPUEHTHUPOBAHHOM Tpade.
Brruucnenue konuyecTBa MyTel B HAPABIEHHOM allUKIMYECKOM Trpade.

Hepeo. Kopenb, BepmmHa (y3en), JUCT, peOpo (myra) nepesa. Bricora
nepesa. [lognepeso. [Ipumeps! ucnonb3oBanus aepeBbeB. [lepebop BapuaHToB
C IIOMOUIBIO JIepeBa.

[ToHsTHE MaTeMaTHYECKOM MOAENIW. 3aJayd, PEHIaeMble C MOMOIIBIO
MaTeMaTU4ECKOro (KOMIIBIOTEPHOTO) MOJETTUPOBAHUA. Otnuuue
MaTE€MaTUYeCKOM MOJEeIM OT HaTypHOM MOJEIM H OT CIOBECHOTO
(JIuTepaTypHOro) OnucaHusi OObEKTA.

OTanbl  KOMIIBIOTEPHOTO  MOJEIMPOBAHUS:  MOCTAHOBKA  3aJlayu,
MOCTPOCHHE  MaTeMaTUYeCKOM  MOJEeNH,  MNporpaMMHas  peajiu3alus,
TECTUPOBAHHUE, MPOBEJICHUE KOMIIBIOTEPHOIO SKCIEPUMEHTA, AaHAIHU3 €ro
pE3yNbTaTOB, YTOUHEHUE MOJIEIH.

AJITOPUTMBI U MIPOrPAMMHPOBAHUE

Pa3paboTka aJropurMoB U IPpOrpamMm

Pazbuenue 3amaun Ha noa3agaun. CocTaBieHUE aITOPUTMOB U MPOrpaMM
C UCIOJIb30BAHUEM BETBJIECHUW, IIUKJIOB U BCHOMOTATEIbHBIX AJITOPUTMOB JIJIsi
yIpaBJIEHUS UCTIONHUTENEM POOOT Wi IpyrMMu UCHIOTHUTENSIMH, TAKUMHU Kak
Yepenamka, YHepTEXHUK U IPYTUMU.

Tabnuunble BeMUUHBI (MaccuBbl). OIHOMEpHbIE MaccuBbl. CocTaBlIeHHE
U OTIagKa MpOrpaMM, pPEATU3YIOUIUX THUIIOBbIE aAJITOPUTMBI 00PaOOTKHU
OJTHOMEPHBIX YUCIIOBBIX MAacCCHMBOB, Ha OJHOM M3 SI3bIKOB IPOTrPaMMUPOBAHUS
(Python, C++, Ilackamb, Java, C#, IllkonpHbINi AJNTOpUTMHYECKHHN SI3BIK):
3aMoOJIHEHUE YHUCIOBOTO MacCHMBa CIy4YalHBIMM YHCJIAMH, B COOTBETCTBUU C
dbopmyIioit miM myTéM BBOJA YUCEN, HAXOXKICHUE CYMMBbI JIEMEHTOB MacCHBa,
JUHEWHBIA TOMCK 33JaHHOrO 3HA4YEHUS B MAacCCUBE, MOJCYET HIEMEHTOB



MacCuBa,  YAOBIETBOPSIOIIMX  3aJlaHHOMY  YCJIOBHIO, HaXO0XJICHUE
MUHUMAJIBHOIO (MAaKCUMAJIbHOI0) 3J1eMeHTa MaccuBa. COpTUPOBKA MACCUBA.

OOpaboTKa MOTOKA JAHHBIX: BBIYKMCIIEHUE KOJIUYECTBA, CYMMbI, CPEAHETO
apu(PMETUYECKOro, MUHUMAJIBHOTO M MaKCUMAJIbHOTO 3HAYEHUS! AJIEMEHTOB
NIOCJIEA0BATEIIBHOCTH, YIOBJIETBOPSIOIINX 33 JaHHOMY YCIIOBHIO.

YupasJjienue

VYnopaenenune. Curnan. OOparHas cBs3b. [lomyueHue CUTHAIOB OT
nU(QPOBBIX J1aTYUKOB (KacaHUs, pACCTOSHHS, CBETa, 3BYKa U JIPYroro).
[Tpumepsbl UCNIONB30BaHMS MPUHIIMIIA OOPATHOM CBSI3W B CUCTEMax YyIpaBJICHUS
TEXHUYECKUMHU YCTPOMCTBAMHM C TIOMOLIBIO JAaTYAKOB, B TOM YHCIE B
pOOOTOTEXHUKE.

[Tprumepbl poOOTU3UPOBAHHBIX CUCTEM (CHCTEMA YIPABIECHUS JBHKEHUEM
B TPAHCIIOPTHOM CHUCTEME, CBApOUHAasl JIMHUS aBTO3aBO/Ia, ABTOMATU3UPOBAHHOE
yIIPaBJICHWE  OTOIUIEHWEM  JIOMa, AaBTOHOMHAs CHCTEMa  YyIpPaBJICHUSA
TPAHCIIOPTHBIM CPEACTBOM M JIPYTUE CUCTEMBI).

NupopmMauoHHbIe TEXHOJIOI UH

DJIeKTPOHHbIE TA0IMLBI

[lonsatue 00 »HyeKTpOHHBIX Tabiuuax. Tumbl AaHHBIX B sSYeikax
ANEKTPOHHOW Tabnmuuel. PenmaktupoBanue u  (popmaTupoBaHue TaOIMUL.
Bcerpoennble  QyHKUMM [ TOMCKA MaKCHUMyMa, MHHHUMYMa, CYMMBbl U
cpeanero apupmernyeckoro. CopTUpOBKa JAHHBIX B BBIJIEJICHHOM JHalla3oHe.
[loctpoenue pauarpamm (rucrorpamMmma, KpyroBas Avarpamma, ToO4Y€yHas
auarpamma). Beroop tumna auarpaMmel.

[IpeoOpazoBanue  ¢dopmyn 1mpu  KonupoBaHuu. OTHOCHUTENbHAS,
aOCOJIIOTHAs U CMEIIaHHAas aJpecarysl.

VYcnoBHBIE BBIUMCICHUS B BJCKTPOHHBIX Tabnuuax. CyMMUpOBaHHE U
NoJACYET 3HAYEHUI, OTBEYAIOIIMX 3aJlaHHOMY ycioBHio. OOpaboTka OOJbIINX
HAaOOPOB JaHHBIX. YHCICHHOE MOJCIIMPOBAHKE B AJICKTPOHHBIX TaOIHIIAX.

NudpopmanmoHHbie TEXHOJIOTMM B COBPEMEHHOM 00ILeCTBe

Ponp nHQOpMalMOHHBIX TEXHOJOTMI B pPa3BUTHUM SKOHOMHKH MUPA,
CTpaHbl, peruoHa. OTKpbIThIE 00Pa30BaTEIbHBIE PECYPCHI.

[Tpodeccun, cBs3aHHble C  UHPOPMATUKOM UM UHGPOPMALUOHHBIMU
TEXHOJOTUAMM: BeO-Au3ailHEep, MPOTrPaMMHUCT, pa3padOTUYUK MOOMIBHBIX
NPUJIOKEHUHM, TECTUPOBUIMK, apPXUTEKTOP MPOrpaMMHOro obecrneueHus,
CHEIUAINCT [0 aHAJIM3Y JAaHHBIX, CACTEMHBIN aJIMUHUCTPaTop.



IHNIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMDBI 11O
NHOOPMATUKE HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

N3yyenne uHbOpMATUKH Ha YPOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHMS
HAIPABJICHO HAa JIOCTIKCHHE O0yYaIONIMMHUCS JTMYHOCTHBIX, METAIPEIMETHBIX H
MPEIMETHBIX PE3YIHbTAaTOB OCBOCHUS COICPKAHUS YIE€OHOTO IIpeaMETA.

JIMUHOCTHBIE PE3YJIBTATDBI

JImaHOCTHBIE PE3yNbTaThl MMEIOT HANPABJICHHOCTh HAa peEIIeHuEe 3a7ad
BOCTIUTAHUS, PAa3BUTHS M COLUATU3AINNA O0YUYaAIOIMUXCS CPEACTBAMH YI€OHOTO
npenMera.

B pesynprare msydenus uwH)OpPMATHKKA HAa YpPOBHE OCHOBHOTO OOIIETO
oOpazoBaHuss y oOygaromerocss Oyayr copMHUpOBaHBI  CIIEIYIOLINE
JMYHOCTHBIC PE3YIIbTaThl B YACTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS

[IEHHOCTHOE OTHOIIICHHE K OT€YECTBEHHOMY  KYJIbTYPHOMY,
HMCTOPUYIECKOMY W HAyYHOMY HACJICIUIO0, TTOHNMaHUEe 3HAYCHHsI WH()OpPMATHKH
KaK HayKd B JKM3HM COBPEMEHHOTO OOIllecTBa, BIAJICHUE JOCTOBEPHOU
nHOpMaMe O TIEPEIOBBIX MHUPOBBIX W OTCYCCTBEHHBIX TOCTHIKCHHUSIX B
obnacti H”HPOPMATUKHU U WH(OPMAIIMOHHBIX TEXHOJIOTH, 3aMHTEPECOBAHHOCTh
B HAYYHBIX 3HAHUAX O IU(POBOI TpaHCHOPMAIIK COBPEMEHHOT'0 00IIIEeCTBA;

2) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OpUEHTAIMsl Ha MOpaJbHBIE IIEHHOCTH W HOPMBI B CHUTYaIlUAX
HPABCTBEHHOTO BHIOOPA, TOTOBHOCTH OIICHWBATh CBOE TTOBEICHHUE U TIOCTYIIKH, a
TaK)Ke TOBEJACHWE M TOCTYNKH JAPYTUX JIIOACH C TMO3WIUA HPABCTBEHHBIX U
MPABOBBIX HOPM C YYETOM OCO3HAHUS IOCJIEACTBUN MOCTYIKOB, aKTUBHOE
HENPUITHE acCOLMATIbHBIX TOCTYIIKOB, B TOM 4Kciie B MIHTepHeTE;

3) rpakAaHCKOr0 BOCIIUTAHMS:

MpEJICTaBIICHHE O COLMAIBHBIX HOpPMax M MpPaBWIIaX MEXIMYHOCTHBIX
OTHOIICHWH B KOJJICKTHBE, B TOM 4YHCJIE€ B COIMAIBHBIX COOOIIECTBAX,
coOirofieHue mpaBuil O€30MaCHOCTH, B TOM 4YHCJIE HABBIKOB O€30M1aCHOIO
MOBEICHUs] B HMHTEPHET-CPE/ie, TOTOBHOCTh K pPa3HOOOpa3HOW COBMECTHOMU
JESTENBPHOCTH TIPU BBITIOJIHCHUH YYE€OHBIX, TTO3HABATEIBHBIX 3a/1a4, CO3/IaHUU
y4eOHBIX TPOEKTOB, CTPEMJICHHE K B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIU B
npouecce H3TOM  y4eOHOW JAESTENbHOCTH, TOTOBHOCTh OILICHMBATh CBOE
MOBEICHUE M TIOCTYNKM CBOUX TOBApUILEd C TO3UIMH HPABCTBEHHBIX U
IIPABOBBIX HOPM C YUETOM OCO3HAHHMS TIOCTIEACTBHUI MOCTYIKOB;

4) HeHHOCTEe HAYYHOI 0 TIO3HAHMSL:



c(OpMUPOBAHHOCTb MHPOBO33PEHUYECKHAX IIPEACTABICHUN 00
uHbopManuy,  MHPOPMAIMOHHBIX  Ipoleccax U HMH(OPMaLMOHHBIX
TEXHOJIOTHUAX, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W
OOLIECTBEHHOW MPAKTUKH U COCTABJISAIOLIMX 0a30BYI0 OCHOBY JJIsi IOHUMAaHHUS
CYIIIHOCTH HAyYHOU KapTHUHBI MUPA;

MHTEpeC K OOYYEHHUIO U TO3HAHUIO, JIIOOO3HATEIBHOCTb, TOTOBHOCTh U
CHOCOOHOCTh K €aMOOOpPa30BaHUIO, OCOZHAHHOMY BbIOOPY HANpaBICHHOCTH U
ypOBHS O0y4YeHUS B AallbHEHIIIEM;

OBJIaJICHUE OCHOBHBIMU HAaBBIKAMHU HCCIIEOBATEILCKON JEsSTEIbHOCTH,
yCTaHOBKAa HAa OCMBICICHHE OMNbITa, HAOIIOACHUM, MOCTYNKOB M CTpPEMJICHHE
COBEPIIEHCTBOBATh IMYTH JOCTHUXEHUS WHIWBHUIYAJIBHOTO W KOJUIEKTUBHOI'O
Oaronoay4us;

chOpMUPOBAHHOCTh MH(DOPMAIIMOHHON KYJIBTYpPbI, B TOM YHUCJI€ HaBBIKOB
CaMOCTOSITENILHON pabOThl ¢ y4eOHBIMU TEKCTaMU, CIPABOYHOMN JIUTEPATYPOU,
pa3sHOOOpa3HBIMU  CpECTBAaMU HH(OPMALIMOHHBIX TEXHOJIOTUH, a TaKkke
YMEHHUSI CaMOCTOSITENIbHO ONpPENENsITh LEIM CBOEro OOYy4YeHHs, CTaBUTh U
dbopmynupoBaTh s ceOs HOBBIE 3ajaud B Yyu€Oe M TMO3HABATEIHHOMU
NESITeIbHOCTH, pa3BUBaThb MOTHUBBI W HMHTEPEChl CBOEH MO3HABATEJIbLHOMN
NEeSTEeNbHOCTH;

5) popmupoBaHUA KYJbTYPbI 310POBbIA:

OCO3HAHME LIEHHOCTU >KW3HU, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY
3]I0pOBbIO, YCTAaHOBKA Ha 3/I0pPOBBIA 00pa3 >KW3HU, B TOM YHUCIE U 32 CUET
OCBOEHHUSI U COOJIOACHUsS TpeOOBaHUM O€30MacHO HJKCIUTyaTallii CpEACTB
MHGOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

6) TPy10BOr0 BOCIIUTAHUS:

WHTEpPEC K MPAKTHUYECKOMY H3ydeHHMIO mpodeccuid U Tpyaa B cdepax
npodecCUOHANBHOW  JI€ATENIbHOCTH,  CBA3aHHBIX  C¢  MH(GOPMATUKOM,
MpOrpaMMHUpPOBaHUEM U MHPOPMAIIMOHHBIMU TE€XHOJIOTUSMH, OCHOBAaHHBIMU Ha
JOCTHXKEHUAX HAYKU MH(DOPMATUKU U HAYYHO-TEXHUYECKOT'0 MPOTpecca;

OCO3HAHHBIK BBIOOP M TIOCTPOCHHUE WHAMBUAYAJIHHOU TpPACKTOPUU
0o0pa30BaHUsA W JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX W OOIIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTENH;

7) 3KOJIOrM4€CKOro BOCIIUTAHMSI:

OCO3HAHUE TI00AJLHOTO XapakTepa SKOJIOTHUYECKUX MpoOIeM U MyTed uUx
pelieHusi, B TOM dYHCIE C Y4ETOM BO3MOXKHOCTEH WH(OOPMAIMOHHBIX H
KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

8) apantaumum o0yuyawmerocs K H3MEHAIOIIUMCH  YCJOBUSM
COLMAJILHON U MPUPOIHOH CPe/bl:



OCBOEHHE 00YYalOUUMUCA COLUAIBHOIO OIbITa, OCHOBHBIX COLMAIbHBIX
poJIel, COOTBETCTBYIOIIMX BEAYIIEH AEATEIBHOCTH BO3pacTa, HOPM M IPaBUII
OOLIECTBEHHOr0 TMOBEACHMS, (POPM COLMAIBHOM >KMU3HM B TIpynmnax u
co0011IeCTBaX, B TOM YHCJIE CYHIECTBYIOIIUX B BUPTYaJIbHOM MPOCTPAHCTBE.

METANPEIMETHBIE PE3YJIBTATHI

MetanpeameTHble pe3ysbTaThl OCBOEHHUS MPOTrpaMMbl MO HMHGPOpPMATHKE
OTpaXalOT  OBJAJICHUE YHUBEpPCAJbHBIMM  y4EOHBIMU  JCUCTBUSMU  —
II03HABATEIbHBIMU, KOMMYHUKATUBHBIMU, PETYJISATUBHBIMHU.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIEC YYeOHbIE 1eHCTBUSA

ba3oBble JJoruueckue 1eicTBUS:

YMEHHE ONpEeAeNATh IOHSITHS, COo37aBaTh OOOOIIEHHUS, YCTaHABIWBATH
AQHAJIOTHH, KJIACCU(UIIMPOBATh, CAMOCTOSTEIHHO BHIOMpPATh OCHOBAaHUS U
KpUTEpUU I  KJIacCU(pUKAIlMK, YCTaHABJIMBATh IPUYUHHO-CIICJCTBCHHBIC
CBSI3U, CTPOUTH JIOTUUECKUE PACCYKICHUA, JEJIaTh  yMO3AKIIOUYCHUS
(MHAYKTUBHBIE, J€AYKTUBHBIC U 110 aHAJIOTUH) U BBIBOJIBI;

yMEHHE CO3/laBaTh, MPUMEHATh U IPEOOPa3OBHIBATh 3HAKU M CHMBOJIBI,
MOJIEIM ¥ CXEMBI JIJIs1 pelieHUsl YUeOHBIX U MTO3HABATEIBHBIX 3a]1a4;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  CHOCOO  pelieHus  ydeOHOM  3ajauu
(cpaBHMBaTh  HECKOJILKO  BapUaHTOB  pEIICHUS, BbIOUpaTh  HaumOoJiee
MOAXOASAIIUN C YUETOM CaMOCTOSATEIHHO BBIICICHHBIX KPUTEPUER).

ba3oBble ucciaenoBarelbCKue AeHCTBHUA:

dbopMyIUpoBaTh BOMPOCH], (PUKCUPYIOIIUE Pa3pbIB MEXKAY pEaTbHBIM U
KEJNAaTeJTbHBIM  COCTOSSHUEM  CUTyallud, OOBEeKTa, U  CaMOCTOSITEIHHO
YCTaHABJIMBATh HCKOMOE U JIAHHOE;

OLICHMBAaTh HAa MPUMEHUMOCTb M  JOCTOBEPHOCTH HH(OpPMAIIHIO,
MOJYYEHHYIO B XO/I€ UCCIIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOYKHOE JaJIbHEHIIIEE pa3BUTHE MPOIECCOB, COOBITHI
W UX TMOCIEICTBUA B AHAIOTMYHBIX WJIM CXOOHBIX CHTYyallUsiX, & TaKKe
BBIJIBUTATh MPEIOIONKEHHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

BBISIBIIATH JN€PUIUAT WHPOPMALINH, TAHHBIX, HEOOXOAUMBIX ISl PEIICHUS
IIOCTABJICHHOM 3aJ1a4H;

MPUMEHATH PA3JIMYHBIE METOJIbl, HHCTPYMEHTHI U 3alpPOCHI MPU TOUCKE U
orbope mHpOpMAIMU WM JAaHHBIX M3 HUCTOYHHUKOB C YYETOM IPEIIIOKCHHON
y4eOHOM 3a/1auM M 3aJJaHHBIX KPUTEPHEB;



BbIOMpaTh, aHAIM3UPOBATh, CHUCTEMATHU3MPOBATh W HHTEPIPETUPOBATH
MHGOPMAIUIO PA3IUYHBIX BUJIOB U (JOPM MPEACTABICHUS;

CaMOCTOSITEJIbHO ~ BBIOMPATh ONTUMAJIbHYIO (OpMY MPEACTABICHUS
uH(pOpMAalMM U WJUTIOCTPUPOBATh pEIlIaeMble 33/Ja4ld HECJIOKHBIMH CXEMaMH,
TuarpaMMaMu, HHOU TpaduKoi U UX KOMOWHAIUSMU;

OLIEHWBATh HAAEKHOCTHh WH(GOPMAIUU TIO KPUTEPUSIM, MPEII0KECHHBIM
y4uTeleM Wi chOpMyIHMPOBAHHBIM CaMOCTOSITENILHO;

3¢ ()EeKTUBHO 3a1IOMUHATH U CUCTEMATU3UPOBATh UH(OPMALIHIO.

KomMyHMKaTHBHbIE YHHBEpPCAJIbHbIE y4eOHbIe 1eiicTBUSA

Oowmenue:

COIOCTAaBJATh CBOM CYXKJACHHS C CYXICHHSIMU JPYIMX YYaCTHUKOB
ayanora, OOHapyKMBaTh Pa3jIMune U CXOJCTBO MO3ULINN;

nyOJIMYHO  MPEACTaBIATh  pPe3yJbTaThl  BBINOJHEHHOTO  OIbITa
(3KCIEpUMEHTA, UCCIIEI0BAaHNUS, IPOEKTA);

CaMOCTOATENIbHO BBIOMpPATh (opMarT BBICTYIUIEHUS C YYETOM 3aaay
MPE3EHTAMU U OCOOEHHOCTEW ayJUTOPUU U B COOTBETCTBUM C HUM COCTAaBIISITh
YCTHBIE W IHCBMEHHBIE TEKCThl C MHCIOJIb30BAHUEM WILTFOCTPATUBHBIX
MaTepHUaJoB.

CoBMecTHAS 1eATeILHOCTD (COTPYAHUYECTBO):

NOHMMAaThb W HCHOJb30BaTh  MPEUMYIIECTBA  KOMaHJHOM U
WHUBUYaTbHON pa0bOThl MPU PELICHUHA KOHKPETHOM MPOOJIEMbl, B TOM YHUCIE
IpY CO3/1aHNUU MH(OPMAITMOHHOTO MPOIYKTA;

MPUHUMATH 1I€TTb COBMECTHON MH(OPMAIIMOHHON JEATETbHOCTH 0 cOOpY,
o0OpaboTke, mepemaue, GopMmanmzanuy WHGOPMAIMH, KOJUIEKTUBHO CTPOUTH
NEUCTBUS MO €€ JOCTWKEHHUIO: paclpelessaTh poJid, JI0rOBapUBATHCS,
00CyXaaTh MPOLECC U Pe3yIbTaT COBMECTHOM pabOThI;

BBIMOJIHATH CBOIO YacTh paboOThl ¢ MH(popManuel nin UHPOPMALTMOHHBIM
POAYKTOM, JOCTUrasi KaueCTBEHHOI'O Pe3yJibTaTa MO CBOEMY HAIPaBJICHUIO U
KOOPJAMHUPYS CBOU JEHUCTBUA C APYTMMU YWICHAMH KOMAaHIbI;

OLICHMBATh Ka4€CTBO CBOET0 BKJaJa B 00N MH(OPMALIMOHHBIN MPOTYKT
O  KpUTEpUSM, CaMOCTOATEIbHO  CHOPMYIMPOBAHHBIM  yYaCTHHKAMU
B3aMMO/ICHCTBUSI;

CPaBHUBATh PE3yJbTaThl C MCXOJHOW 3ajaueld M BKJIAJ KaXKIOro 4JieHa
KOMaHJbl B JIOCTHKEHHUE PE3YJIbTAaTOB, Pa3leisaTh cPepy OTBETCTBEHHOCTH WU
IPOSIBIISATE TOTOBHOCTH K IPEAOCTABICHUIO OTYETA TIEPE]] TPYIIION.

PeryasiTuBHbIe YHUBepCAIbHbIE YUeOHbIE el CTBUA



Camoopranmzanmus:

BBISIBJISITh B JKM3HEHHBIX M YYEOHBIX CHUTYAIUSX MPOOJIEMBI, TpeOyrolne
pelleHus;

OPHUEHTUPOBATHCS B PA3UYHBIX IMOAXOMAaX K TPUHATHIO PEIICHUN
(MHIMBUAYAIbHOE TIPUHATUE PEUICHUN, IPUHATHE PEIICHUN B TPYIIIIE);

CaMOCTOSITEJIbHO COCTABJISATh AJITOPUTM peLICHUs 3a7a4u (MM €ro 4acTh),
BBIOMPATH CIIOCO0 pelIeHus y4eOHOM 3a1auu C YIETOM UMEIOIUXCS PeCYpPCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUpPOBATH MpeiaraéMble BapHUAHTHI
peLIeHUN;

COCTaBJIATh IUIaH JEHCTBUN (TUIaH peanu3aluy HaMEYeHHOro ajJrOpuTMa
pelIeHUsI), KOPPEKTUPOBATh MPEIJIOKEHHBIA aTOPUTM C YYETOM MOJYyUEHHUS
HOBBIX 3HAaHUH 00 M3ydaeMOM OOBEKTE;

Jenath BBIOOp B YCIOBUSIX MPOTUBOPEUYMBOM HHGOpManuu U Oparhb
OTBETCTBEHHOCTH 3a PELICHUE.

CamoxoHTpOJIb (peduiekcust):

BJIQJIETh CIIOCOOAMM CAMOKOHTPOJISI, CAMOMOTHBAIIUU U PEIICKCUH;

JIaBaTh OLIEHKY CUTYallMU U MpeAJiararh iaH €€ N3MEHECHMUS;

VUUTBIBaTh KOHTEKCT M TPEIBHUIETb TPYIAHOCTH, KOTOpPHIE MOTYT
BO3HUKHYTh TMpU PEIICHUH Y4eOHOM 3aJayd, aJanTUpOBaTh pEHIeHHE K
MEHSIOIIMMCS 00CTOSITENIbCTBAM;

OOBSICHATh TPUYMUHBI  JOCTIDKEHUS  (HEHOCTHMIKEHHUS) PE3yNIbTaToOB
UH(OPMALIMOHHON JAESTENbHOCTH, AaBaTh OLIEHKY MNPUOOPETEHHOMY OIBITY,
YMETh HAXOAUTh TO3UTUBHOE B MPOU3OIICAIICH CUTYAIIHH;

BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSATENBLCTB,
U3MEHMBIINXCS CUTYaIMH, YCTAHOBJICHHBIX OLIMOOK, BO3HUKIIHUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YNbTATA LIEJI U YCIOBUSM.

IMOIHOHAIbHBI HHTEJJIEKT:

CTaBUTh Cce€0S Ha MECTO JpPYyroro 4YeloBeKa, MOHWMAaThb MOTHUBBI U
HaMEpeHUs APYToro.

IIpunsitue cedst U Apyrux:

OCO3HAaBaThb HEBO3MOXHOCTh KOHTPOJMPOBAaTH BCE BOKPYr Jaxe B
YCIIOBUAX OTKPBITOTO IOCTYyMA K JTIOOBIM 00bEMaM MHGOPMAIIUH.

INPEAMETHBIE PE3YJIbTATBI

K xonmy oOyuenuss B 7 wkjacce y obOydwaromierocs Oyayr choOpMHpPOBaHBI
CIICAYIOLUE YMEHUS:



NOSICHAT, ~ HAa  MpUMEpax  CMBICH  MOHATHH  «uHMOpMaIus»,
«MH(OpMaLMOHHBIA  Mpolecc», «o0paboTka HH(OpMaLUN», «XpaHEHUE
uHpopmarmny, «nepeaada HHPOpMalumy;

KOAUPOBaTh U JEKOAUPOBATH COOOLIEHUs M0 3aJaHHBIM NpaBUIIaM,
JNEMOHCTPUPOBATh  [OHUMAHHWE  OCHOBHBIX  IPUHLHUIIOB  KOJMPOBAHUS
UH(OpMALIMK Pa3TUIHON MPUPOBI (TEKCTOBOM, rpaduuecKoi, ayauo);

CpPaBHUBATH JJUHBI COOOIICHMI, 3alMCAaHHBIX B Pa3IMYHBIX aj(aBUTaX,
ONEepUPOBATh €IUHULIAMHU HU3MEPEHUS] UHPOPMALMOHHOTO 00BbEMa U CKOPOCTHU
neperayu JaHHBIX;

OLICHUBATh M CPAaBHUBATh Pa3Mepbl TEKCTOBBIX, rPapUuecKUx, 3BYKOBBIX
daiinoB u Buseodaitios;

NPUBOJUTH IMPUMEPHI COBPEMEHHBIX YCTPOMCTB XpaHEHUs W Iepeaadu
UH(pOpMAIH, CPAaBHUBATh UX KOJMUECTBEHHBIE XapaAKTEPUCTHKY;

BBIJICJISITh OCHOBHBIE ATAllbl B UCTOPUM U IMOHUMATh TEHIAEHUUHU Pa3BUTHS
KOMITBIOTEPOB U IMTPOrPAMMHOI0 00ECIICUEHMS;

nojgyyaTb ¥ HUCHOJb30BaThb  HMHPOPMALUMIO O  XapaKTEPUCTUKAX
MIEPCOHAJILHOTO KOMIIBIOTEPA M €ro OCHOBHBIX 3J€MEHTax (Imporeccop,
OlepaTUBHAs NaMATh, JOJATOBPEMEHHAs MIaMATh, YCTPOICTBA BBO1a-BbIBO/IA);

COOTHOCHUTb XapaKTEPUCTUKHU KOMIIBIOTEPA C 33Jja4aMHU, PEIIAEMbIMH C €TI0
OMOLIBIO;

OPUEHTUPOBATHCSI B HEPAPXUUECKOW CTPYKType ¢alioBO CHUCTEMBI
(3anuchiBaTh MoJHOE MM (ailna (kartaiora), nmyTh K Qainy (karaiaory) mo
UMEILIEMYCS ONMCAHUIO daitnoBoi CTPYKTYpPBI HEKOTOPOro
MH(OPMAIIMOHHOTO HOCUTEIA);

paGoratb ¢ (HaiiJIOBOM CUCTEMOM NEPCOHAIBHOTO KOMIIBIOTEPA C
UCIONb30BaHUEM  rpaduyeckoro uHTepdelica, a MMEHHO: CO37aBaTh,
KOIMPOBAaTh, IEpEMEILATh, IEPEUMEHOBBIBATD, YAJATh U ApXUBUPOBATH (Dailiibl
Y KaTaJloTH, UCIOJIb30BaTh AHTUBUPYCHYIO MIPOrpamMmy;

IIPECTABIATh  PE3YJILTATHI CBOEH JEeATENbHOCTH B BUJIE
CTPYKTYPUPOBAaHHBIX HJUIIOCTPUPOBAHHBIX JOKYMEHTOB, MYJBTHUMEIUMHBIX
MIPE3CHTAIUM;

ucKaTh UHpopmaluio B MIHTepHEeTE (B TOM 4YHCIE, MO KIIFOYEBBIM CIIOBAM,
M0 HM300paKEHUI0), KPUTUUYECKM OTHOCHTHCS K HaWIEeHHON uH(MOpMaLuH,
OCO3HaBasi OMAacHOCTb JJISi JMYHOCTH M  OOILECTBAa PacCIpOCTPaHEHUS
BPEIOHOCHOW  MH(OpManuMM, B TOM  YHCI€  JKCTPEMUCTCKOIO U
TEPPOPUCTUYECKOTO XapaKTepa;

MOHUMATh CTPYKTYPY aIPECOB BeO-PECYPCOB;

UCIOJIb30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET -KOMMYHUKALINA;



coOmroaaTh TpeOOBaHUs O€30MaCHON IKCIITyaTallud TEXHUYECKUX CPEICTB
MH(POPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTUH, COOJIIOAATH CETEBOU
ATUKET, 0a30Bble HOPMbI MH(POPMALMOHHOW STUKM M IpaBa INpH padoTe C
IPWIOKEHHUSIMU Ha JIIOOBIX ycTpoicTBax U B UHTepHeTe, BHIOMpaTh Oe30nacHbIe
CTpaTeruy NOBEICHHUS B CETH;

NPUMEHATh METOJbl TNMPOPUIAKTUKA HEraTUBHOTO BIIMSHHS CPEICTB
UHPOPMAIIMOHHBIX W KOMMYHMKAIIMOHHBIX TEXHOJOIMH Ha  3740pPOBbE
[I0JIb30BaTEIS.

K xonmy oOyuenuss B 8 kjacce y oOydwaromerocst OyayT cQopMHpOBaHBI
CJIEIYIOIINE YMEHHUS:

NOSICHATh HA NpPUMEpax  pPasiavuMs MEXAY [O3WLHOHHBIMU H
HEIO3UIIMOHHBIMU CUCTEMAMU CUUCIICHUS,

3aliChIBaTh M CpaBHUBATh Leible yucia oT 0 go 1024 B pa3nmuyHbIX
MO3UIIMOHHBIX CHUCTEMaX CUUCICHUS (C OCHOBaHUAMHU 2, 8, 16), BBINOJIHSITH
apudmMeTnyecKue onepalunuy HajJ HUMH;

pPacKpbIBaTh CMBICII MOHSATUN «BBICKA3bIBAHUEY, «JIOTHYECKask ONepaus»,
«JIOTUYECKOE BBIPAKECHUEN;

3aMHChIBATh JIOTUYECKHE BBIPAKEHUSI C HCIOIb30BAHUEM JIU3BIOHKIINH,
KOHBIOHKIIMY U OTPULAHUS, ONPEAEISATh NCTUHHOCTD JIOTHYECKUX BBIPAXKECHMI,
€CJIM U3BECTHBI 3HaYEHUSI HICTUHHOCTH BXOJSIIMX B HETO IEPEMEHHBIX, CTPOUTH
TaOJIULIBI UICTUHHOCTH JIJISl JIOTHYECKUX BBIPAKECHUI;

PacKpbIBaTh CMBICI OHATUI «HUCIIOJTHUTEID), «aJITOPUTM», «IIPOTrPaMMay,
MOHUMAs PA3HUILY MEXKIY YHOTPEOJIEHUEM 3TUX TEPMUHOB B OOBIICHHON pedyu
U B uHGOpPMATHKE;

OIKCHIBATh AJITOPUTM PEILIEHUS 3aJaud Pa3NUYHBIMH CIIOCOOAMH, B TOM
YuCIie B BUJIE OJI0K-CXEMBI;

COCTaBJISATh, BBINOJHATH BPYYHYID) M Ha KOMIIBIOTEPE HECIIOKHbBIE
QITOPUTMBbI C WCIIOJb30BAHUEM BETBJICHUM M LHKJIOB [JI YIPABICHUS
WCITOJIHUTETISIMU, TaKUMU Kak PoboTt, Uepemnamika, YepTExHUK;

UCIIOJIb30BaTh KOHCTAHTHI M MEPEMEHHBIE PA3IUYHBIX THUIIOB (YMCIIOBBIX,
JOTMYECKUX, CHUMBOJIBHBIX), a TaKK€ COAEp)KalIMe WX BBIPAKEHHUS,
MCITI0JIb30BaTh ONEpPaTOp NPHCBAaUBAHUS;

UCIOJBb30BaTh IMpH pa3pabOTKe MpOrpaMM JIOTUYECKUE 3HAYCHMUS,
olepanyuy U BIPAKEHUS C HUMU;

AHAJIN3UPOBATH IPEUIOKEHHBIE AJITOPUTMBI, B TOM YHUCJIE ONPENEIATH,
KaKHue pe3yJbTaThl BO3MOKHBI IIPH 3aJaHHOM MHOXECTBE UCXOJHBIX 3HAYEHUI;



co3laBaTh M  OTJ&XHUBaTh MPOrpaMMbl HA OJHOM U3  SI3BIKOB
nporpammupoBanus  (Python, C++, Ilackanb, Java, C#, IIkonbHbIN
AnropurmMuueckuil f3bIK), peanu3yrolIe HECIOXKHbBIE alrOpPUTMbI 00pabOTKU
YUCJIOBBIX JIaHHBIX C MCHOJIb30BAHUEM IMKIOB W BETBJICHHI, B TOM YHCIIE
pealn3yloIKe MPOBEPKY JAECNMMOCTH OJHOIO IEJIOro 4Yucia Ha Jpyroe,
OPOBEPKY HATypaJlbHOTO 4YKCIA HA MPOCTOTY, BBIAEIEHUS LHPp U3
HATypajabHOrO YHCa.

K xonmy oOyuenuss B 9 wkiacce y obOydwaromierocs OyayTr choOpMHpPOBaHBI
CJICTYIOIITNE YMEHHSI:

pa30uBaTh 3a/1a4M Ha MOA33JauM, COCTABJIATh, BBIMOIHATH BPYUYHYIO U Ha
KOMITHIOTEPE HECIOKHBIC aITOPUTMBI C UCITOJIb30BAaHUEM BETBIICHUH, IIUKIIOB U
BCIIOMOTATEIbHBIX AITOPUTMOB JJIsL YIIPABJICHUS UCIOJHUTEISIMU, TAKUMHU KaK
Pobor, Yepenaiuka, YepTEKHUK;

COCTaBIIAITh W OTJIAXHUBATh MPOTPAMMBI, PEATU3YIONIUE THUIIOBBIC
QITOPUTMBI  O0pPaOOTKH YMCIOBBIX MOCIEI0BATEILHOCTEH WM OJHOMEPHBIX
YUCJIOBBIX MAacCHUBOB (TMIOMCK MAaKCHMYMOB, MHHHUMYMOB, CyYMMBI WJIH
KOJIMYECTBAa D3JIEMEHTOB C 3aJaHHBIMU CBONCTBAMH) Ha OJHOM U3 S3bIKOB
nporpammupoBanusi  (Python, C++, TIlackans, Java, C#, IIkonabHbIN
AnropurMudeckuii SI3biK);

PacKpbIBaTh CMBICT TOHSTHH «MOJEINbY», «MOJICIUPOBAHUEY», ONPEACIATH
BUJIbI MOJICJICH, OIIEHUBATh aJICKBATHOCTh MOJICITH MOJCIUPYEMOMY OOBEKTY U
EJISIM MOJICTTUPOBAHUS;

HCIOJIb30BaTh Trpadbl U JAEPEBbS ISl MOACIMPOBAHHS CHCTEM CETEBOH M
MEePapXUYECKON CTPYKTYpPBI, HAXOUTh KpaTualliunii myTh B rpade;

BBIOWpATh CIOCOO TPENCTaBIEHUS JJaHHBIX B  COOTBETCTBHU C
MOCTaBJIEHHON 3amaded  (Tabiuibl, CXembl, TrpaduKd, AUarpaMmbl) C
WCITOJIb30BAaHUEM  COOTBETCTBYIONIMX TPOTPAMMHBIX CPEACTB  00pabOTKH
JAHHBIX;

UCTIONb30BaTh DJIEKTPOHHBIE TaOMUIBI 11 O0pabOTKH, aHanmm3a u
BU3YyaJM3allid YHCIIOBBIX JAHHBIX, B TOM YHCJE C BBIJCIICHHEM IHAIa30Ha
TaOJIUIIBI ¥ YIIOPSIIOYMBAHUEM (COPTUPOBKOI) €r0 2JIEMEHTOB;

co3maBaTh W TIPUMEHATH B DJEKTPOHHBIX TaOMMIax (HOPMYJBI IS
pacu€ToB C UCIIOJIb30BAHUEM BCTPOCHHBIX apU(DMETHUECKUX  (PYHKIIUI
(CcyMMHpOBaHME W TMOACYET 3HAYCHUH, OTBEYAIOIIMX 3aJaHHOMY YCJIOBHIO,
cpenHee  apudmeTrnyeckoe, TMOUCK MaKCUMaJIbHOTO M  MHHUMAJIbHOTO
3HAYCHUS), aOCOIIOTHOM, OTHOCUTEIHLHOM, CMEIIIAHHON aJIpecalliy;



HCITIOJIb30BaTh JICKTPOHHBIC TAOIUIIBI JIJIT YHCICHHOTO MOJIEITHUPOBAHUS B
IIPOCTHIX 33/la4ax M3 pa3HbIX MPEIMETHBIX 00JIacTel;

WCIIOJIb30BaTh ~ COBPEMECHHBIC HMHTEPHET-CEPBUCHI (B TOM  YHCIIE
KOMMYHHUKAIIHUOHHBIC CEPBUCHI, OOJaYHBIC XpaHWIWINA JaHHBIX, OHJIAHH-
porpaMMbl (TEKCTOBBIE U T'papUUECKUe PENaKTOphl, Cpenbl pa3paboTku)) B
y4eOHOU M IMOBCETHEBHOMN JCATEIBHOCTH;

MPUBOJIUTH TPUMEPHI UCIIONH30BAHUS TE€OMH(POPMAIIMOHHBIX CEPBUCOB,
CEPBHCOB TOCYJIAPCTBEHHBIX YCIYT, 00pa30BaTCIbHBIX cepBUCOB MHTEepHETA B
y4eOHOM M ITOBCETHEBHOM JCATEIBHOCTH;

UCIIOJIb30BaTh  PA3IMYHBIE CPEACTBAa 3AIUTBl  OT  BPEJOHOCHOTO
IPOrpaMMHOI0 OOeCredyeHus, 3alluIiaTh MEePCOHAIBHYI0 HHPOpPMAIUI0 OT
HECAaHKIIMOHUPOBAHHOTO JOCTYIA M €ro MOCIEICTBUN (pa3riameHus], TOJMEHHI,
yIpaThl JIaHHBIX) C YYETOM OCHOBHBIX TEXHOJOTMYECKHX U COIMAIBHO-
MICUXOJIOTUYECKUX acCleKTOB MCIHOJIb30oBaHUsl ceth VHTepHeT (cereBas
AHOHMMHOCTh, TM(POBON Clied, AyTEHTHYHOCTh CYOBEKTOB U PECypCOB,
OIaCHOCTh BPEIOHOCHOTO KOJ1a);

pacmo3HaBaTh IONBITKA W TMPEAYIPEkKIaTh BOBIICUCHUE Cce0s W
OKPYKaIOIIUX B JIECTPYKTUBHbBIC U KPUMHUHAIIbHBIE ()OPMBI CETEBOM aKTUBHOCTHU
(B TOM umciie KuOEepOYJUTUHT, (PUITUHT).



TEMATHNYECKOE IINTAHUPOBAHUE

7 KIIACC
KosnnuecrBo yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3iesnoB U TeM nu@poBbIe
Ne n/mm P Konrpoabnsie | IIpakrnyeckue (cbp )
NPOrpaMMbl Bcero o0pa3oBaTesIbHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. Hugposast rpaMOTHOCTH
11 KommnrsroTep — yHuBepcanbHoe 5 bu6morexa [IOK
' YCTPOMCTBO 00paOOTKH TAaHHBIX https://m.edsoo.ru/7f41646e
bu6moreka [IOK
1.2 IT 4
POTPAMMBI H AQHHDIC https://m.edsoo.ru/7f41646e
Bbu6morexa IIOK
1.3 K 2
OMIBIOTEPHBIC CETH https://m.edsoo.ru/7f41646e
Hroro no pasaeny 8
Pa3nen 2. Teopernueckue 0CHOBbI HH(pOPMATHKH
91 WNudopmanus 1 nHGOpPMALMOHHBIE 5 bubmoreka [IOK
' HPOIIECCH https://m.edso0.ru/7f41646e
but6moreka [JOK
2.2 IT 9
PCACTABICHHE HHGOPMALUIH https://m.edsoo.ru/7f41646e
Hroro no pazneny 11
Pasnen 3. UudopmanimoHHbIE TEXHOJIOTHH
bub6morexa IIOK
3.1 T 6 1
CRCTOBBIC AOKYMCEHTEL https://m.edsoo.ru/7f41646e
3.2 KomnsrotepHas rpaduka 4 bu6mmorexa [IOK



https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e

https://m.edsoo.ru/7f41646e

bu6mmoreka [JOK

33 My b THMEHIHbE Mpe3eHTALII 3 https://m.edsoo.ru/7f41646e
Hroro mo pazneny 13
Pe3zepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME



https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e

8 KJIACC

KosnuecTBo yacos DJIEKTPOHHBIE
HaumeHnoBaHue pa3iesioB u TeM uudpoBbie
Ne i/ P KonrTpoasubie | IlpakTuyeckue (mupp )
MPOrpaMMbl Bcero oOpa3oBare/bHbIC
padoThI padoThI
pecypchbl
Pa3znen 1. Teoperuueckue 0CHOBbI MH(OPMATUKH
but6mmoreka [JOK
11 C 6 1
HCTENBT CHHECHI https://m.edso0.ru/7f418516
1.2 DeMEHThI MATEMAaTHY€CKOW JIOTUKHU 6 1 Bubmmorexa [IOK
https://m.edso0.ru/7f418516
Uroro no pazneny 12
Pa3nen 2. AIropuT™Msbl 4 NIPOrpaMMHpPOBaHue
91 Ucnonnurenu u anropuTMBI. 10 1 bubmmorexa [{OK
' ANTOPUTMHYECKHE KOHCTPYKIUU https://m.edso0.ru/7f418516
bu6moreka [JOK
2.2 A 9
SR HpOTpaMHpoBamIA https://m.edso0.ru/7f418516
bu6moreka I[IOK
2. An 2
3 AIHS BITOPHTMOB https://m.edsoo0.ru/7f418516
Hroro no pazneny 21
Pe3zepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME



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

KosmuecrBo yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3aesioB U TeM uudpoBbie
Ne i/ P KonrTpoasnbie | IlpakTuyeckue (mupp )
MPorpaMmabl Bcero oOpa3oBare/ibHbIE
padoThI padoThI
pecypchbl
Paznea 1. LlndpoBasi rpaMoTHOCTH
11 I'mobankHas cetb IHTEpHET U cTpaTeruu 3 bubmmoreka [{OK
' 0€e30IacHOro NOBEIEHUS B HEll https://m.edsoo.ru/7f41a7d0
12 PaboTa B mH(pOpMaIImOHHOM 3 bubmorexa [IOK
' IPOCTPAHCTBE https://m.edso0.ru/7f41a7d0
Hroro no pazneny 6
Pa3nen 2. TeopeTnueckue 0CHOBbI HHPOPMATHKH
bub6mmoreka [JOK
2.1 M 8 1
O/ICIIMPOBAIHE KAK METOJ MOSHAHIA https://m.edsoo.ru/7f41a7d0
Hroro mo pazneny 8
Pa3nen 3. Anroput™Msbl 4 NIPOrpaMMHpPOBaHUE
but6moreka [JOK
3.1 P 0 6 1
SepEbOTHA AHTOPIIMOB H IPOTPali https://m.edsoo.ru/7f41a7d0
but6moreka [JOK
3.2 v 2
HPABIEHHE https://m.edsoo.ru/7f41a7d0
Wroro mo pazneny 8
Pasznen 4. UndopmanimoHHbIe TEXHOJIOTHH
4.1 DNeKTPOHHBIE TAOIUIIBI 10 bu6mmorexa [IOK



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

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

HNubopMmalimoHHbIE TEXHOJIOTHH B

bu6mmoreka [JOK

4.2 1
COBPEMEHHOM O0I11eCTBE https://m.edsoo.ru/7f41a7d0

Hroro no pazgeny 11

Pe3epBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



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




ITIOYPOYHOE IINTAHUPOBAHHME

7 KIIACC
KoanuectBo yacos DJIeKTPOHHBIE
Ne ara uupposbie
Tema ypoka KonTpoasbnbie | IlpakTHu4yeckue A bp
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
KomMmmproTep — yHUBEpCaIbHOE
BBIYHCIUTEIHLHOE YCTPOHCTBO,
1 aboTaroliee 1o nmporpaMme 1 bubmiorexa LIOK
P o porp ' https://m.edsoo.ru/8a1521d2
Texnuka 6€30MacHOCTH U
npaBuja padoThl Ha KOMITBIOTEPE
Hcropust 1 coBpeMeHHbIE
2 TEHJICHIINHU Pa3BUTHS 1 bubmorexa [TOK
AACHEMH P https://m.edsoo.ru/8a1523ee
KOMITBIOTEPOB
[IporpamMmmHoOe obecrieueHme
3 kommbioTepa. [IpaBoBasi oxpana 1 butmmorexa [IOK
pa.’p P https://m.edso0.ru/8a152826
MPOrpamMM | JIAHHBIX
4 ®aiinel 1 manku. OCHOBHBIE 1 bubmotexa [JOK
orepanuu ¢ ¢paiiaMy 1 ankamu https://m.edsoo.ru/8a152a74
ApxuBanus JaHHbIX.
5 Hcnonb3oBanue mporpamm- 1 bubmorexa TIOK
porp https://m.edsoo.ru/8al52cfe
apXUBaTOPOB
6 KomMmnberoTepHsle BUPYCHI U 1 bubmuorexa LIOK
AHTUBUPYCHBIE TTPOTPAMMBI https://m.edsoo.ru/8a152f74
7 Kommnerorepusie cetu. [Touck 1 bubmmorexa [IOK



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

uHpopmaruu B cetu HTEpHET

https://m.edsoo.ru/8a153244

CepBHCHI HHTEPHET-
KOMMYHUKaui. CeTeBoi ITHKET.

bu6mmoreka [JOK

8
CrtpaTeruu 06€301acHOTr0 https://m.edso00.ru/8a153460
noseneHus B UHTepHeTe
bu6mmoreka [JOK
9 41
H(opMaLIA 1 MAHKEIE https://m.edso0.ru/8a161966
bu6mmoreka [JOK
10 n
HpOPMAIHOHHEIE TTPOLIECCH! https://m.edsoo.ru/8al6le2a
Pa3noob6pasue s36IK0B U
11 andasuroB. EcrecTBeHHbIE U bu6amorexa [IOK
’ https://m.edsoo.ru/8al61fec
(hopMasibHBIC SI3BIKH
JIBouuHbIH andaBur.
12 IIpeoOpasoBanue 1H000r0 bubmorexa TOK
peobp https://m.edso0.ru/8a162186
andaBuTa K JBOUYHOMY
[IpencraBieHue TaHHBIX B
13 KOMIIBIOTEPE KaK TEKCTOB B bubmorexa HOK
p https://m.edso0.ru/8a162316
JTBOMYHOM a(paBUTE
Enuuuiel nusmepenust
14 nH(pOpMaILMU U CKOPOCTH bu6amorexa [IOK
pmatl p https://m.edso0.ru/8a16249¢c
nepenavn JaHHBIX
KoaupoBanue TeKCTOB.
15 PaBHOMEpPHBIE 1 HEPABHOMEPHEBIE Bubmiorexa OK
p p p https://m.edso0.ru/8a1625f0
KOZBI
16 JlekonupoBaHKe COOOIICHHHA.

NudopmarimonHerii 00bEM TekcTa



https://m.edsoo.ru/8a153244
https://m.edsoo.ru/8a153460
https://m.edsoo.ru/8a161966
https://m.edsoo.ru/8a161e2a
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[udposoe nmpencrapieHue

bubmoteka [JOK

17
HETIPEPBIBHBIX JTAHHBIX https://m.edso00.ru/8a162848
Konupoanue npera. Onenka
nH(OPMAIMOHHOTO 00BEMA bubmotexa [JOK
18
rpaQMueCcKUX JaHHBIX JUIS https://m.edso0.ru/8al1629ec
pacTpoBOro U300pakeHHs
bu6mmoreka [JOK
19 K
AHPORAEIE SE/RE https://m.edso0.ru/8a162b72
Pe3epBHrlii ypok «KoHTpoJIbHAS
20 a6oI;a o TZEIC "Ipe :faBHeHI/Ie bubmorexa TIOK
P " Pt https://m.edso0.ru/8a162d02
uHdopmaruu'"»
TekcToBBIE IOKYMEHTHI, UX BBOJ
21 U PEIAKTUPOBAHKE B TEKCTOBOM bubmorexa TIOK
ped P https://m.edsoo.ru/8al62e7e
mporieccope
29 dopmaTHpoBaHHE TEKCTOBBIX bu6mmoreka LIOK
JIOKYMEHTOB https://m.edso0.ru/8al162fe6
93 [Tapametpsl cTpanuiel. Crincku u bubmmorexa LIOK
TaOJIUIIBI https://m.edsoo.ru/8al1632d4
24 BcTaBka HETEKCTOBBIX O0BEKTOB bubmotexa [JOK
B TEKCTOBBIE JJOKYMEHTbI https://m.edsoo.ru/8a1632d4
HHTennekTyanpHbie
25 BO3MOXXHOCTH COBPEMEHHBIX
CHCTEM 00pabOTKH TEKCTOB
O06o001eHre U CUCTEMaTH3AIIHS
. bubmorexa [JOK
26 3HaHUH 1Mo TeMe « TeKCcToBbIe

AOKYMCHTBID»

https://m.edso0.ru/8a1635c2



https://m.edsoo.ru/8a162848
https://m.edsoo.ru/8a1629ec
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97 I'paduueckuii penakTop. 1 bubmmorexa [IOK
PacTtpoBsie pucyHku https://m.edso00.ru/8a163874
98 Onepauuu peakTUPOBaHUS 1 bubmotexa [JOK
rpaguUecKux 00bEKTOB https://m.edso00.ru/8a1639d2
bu6mmoreka [JOK
29 Bexrophas rpaduka 1 https://m.edso0.ru/8a163b30
O0001Ie e U cucTEMaTU3aLUs
3HaHu# 1o Teme «KommnbroTepHas
30 rpadukay. [IpoBepounas padora / 1 bubmorexa [JOK
. https://m.edso0.ru/8a16404e
Bcepoccuiickas npoBepouHas
pabora
PesepBHbIii ypok. O6001IeHNE 1
31 cCUCTeMaTH3alus 3HAaHUM / 1 bubmotexa [JOK
Bcepoccuiickas npoBepouHas https://m.edso0.ru/8a164828
pabora
39 [ToaroroBka MyJIbTUMEAUHHBIX 1 bu6mmoreka [JOK
Mpe3eHTalui https://m.edsoo.ru/8al642c4
JlobaBieHue Ha ciai
33 ayTMOBH3YyalIbHBIX TaHHBIX, 1 bubmotexa IIOK
https://m.edso00.ru/8a164472
aQHUMAIUH U THUTIEPCCHUIOK
O06o00meHre u CuCTeMaTH3AIHS
34 3HAHHUM 10 TeME 1 bubmoteka [JOK
«MynbTUMenuiHbIE https://m.edsoo.ru/8a164652
MIPE3CHTALIHIY
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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8 KJIACC

KosnuecrBo yacos JIEKTPOHHBIE
Ne ara nudpoBbIie
Tema ypoka KonrTpoasbnbie | IIpakTHyeckue A p
n/n Bcero H3ydeHus1 | oOpa3oBaresibHbIE
padoThI padoThbI
pecypchbl
1 Heno3uiuoHnHbie 1 TO3UIMOHHBIE 1 bu6moreka [JOK
CUCTEMBI CUMCIICHUS https://m.edsoo.ru/8a1649e0
bu6mmoreka [JOK
2 P 1
43BCPHYTAZ (POPMA 3AIHCH UHCIa https://m.edso00.ru/8a164ba2
JIBonuHasi cucTeMa CUMCJICHUSI.
3 ApudmMernueckue orepanuu B 1 bubmorexa IIOK
p N patl https://m.edso0.ru/8a164d96
JIBOUYHOW CHCTEME CUHMCIICHUS
4 BoceMepuunas cucrema 1 bubmmorexa [IOK
CUMCJICHUS https://m.edso0.ru/8a165296
5 [IlecTHagaTepuyHaAs CUCTEMA 1 bubmmorexa LIOK
CUUCJICHUS https://m.edsoo.ru/8a16549e
O06o00IIeHNEe U CHCTEMaTH3aIIHS
6 3HaHu# 110 TeMe «CHCTeMbI 1 bubmorexa TIOK
https://m.edsoo.ru/8a16564c
CUUCTICHUS
7 Jlornueckue BhICKa3bIBAHUS 1 bubmorexa TIOK
https://m.edsoo.ru/8a1657fa
8 Jlornueckue onepanuu «uy, 1 bubmuorexa [IOK
CUTIY, «HE» https://m.edsoo.ru/8al65b56
9 OrnpenesieHre UCTUHHOCTH 1 bubmmoreka [IOK
COCTaBHOI'O BBICKA3bIBAHUSI https://m.edso00.ru/8a165cf0



https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a164ba2
https://m.edsoo.ru/8a164d96
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10

Tabnuubsl HCTUHHOCTHA

11 Jlornueckue 31eMEHTHI bubmiorexa [OK
https://m.edsoo.ru/8a165e94

KonrtponeHas pabota o teme

12 «NeMEeHThl MaTEMaTUYECKOM bubmorexa [JOK

https://m.edso00.ru/8al78c38

JIOTUKH

13 [lonstue anroputma. bubmuorexa [JOK
Ucnonnurenu anropuTMoB https://m.edsoo.ru/8a17949e

14 CgoiictBa asroput™a. CriocoosI bubmotexa [JOK
3aMMcu aJropuTMa https://m.edso00.ru/8a179606
AnroputMudecKas KOHCTPYKITHS

15 «cnenoBanuey. JIMHeHHbIH
AITOPUTM
AnropuTMHYeCcKas KOHCTPYKIHUS

16 «BETBJICHUE»: TOJHAs U HEMOJIHAs
dbopmbI

17 AnroputMu4eckasi KOHCTPYKIUS bubmotexa [JOK
«IOBTOPEHUE https://m.edso00.ru/8a17998a
dopMaIbHOE UCITOJTHEHU € bubmuorexa [JOK

18
aaropuT™Ma https://m.edsoo.ru/8al79aac
Pa3paboTka HecIoKHBIX

19 aNTOPUTMOB C UCHOJIb30BAaHUEM bubmotexa [JOK
[UKJIOB JIJI YIPaBJICHUS https://m.edsoo.ru/8al179elc
(dhopMaTbHBIMHU M CIOJHUTEISIMU

20 PazpaboTka HECI0KHbIX bu6mmorexa LIOK

AJITOPUTMOB C UCITOJIb30BAHUCM

https://m.edsoo.ru/8al179elc



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

LUKJIOB U BETBJICHUH IS
yrpaBieHus (OopMaTbHBIMH

WCTIOJTHUTEI MU
21 BrinosnHeHue airoputMoB bubmmorexa [IOK
https://m.edsoo.ru/8al7a06a
O06o0mIeHre ¥ CHCTEMaTH3aIUS
99 3HaHUM 110 Teme «McnomHuTenu u bubmotexa [JOK
aJITOPUTMBI. AJITOPUTMHUYECKUE https://m.edsoo.ru/8al7al8c
KOHCTPYKITU
93 SI3BIK IpOrpaMMHUPOBAHUS.
CucreMa nporpaMMHUPOBaHUS
94 ITepemennsie. OnepaTop
MPUCBauBaHUS
25 IIporpammupoBaHue JIMHENHBIX
aJrOpUTMOB
26 Pazpabotka mporpamwm,
coJiepKallIuX ONepaTop BETBICHUS
27 Juanorosas oTiaaka nporpamm
28 [uki ¢ ycnoBueM
. bu6moreka [JOK
29 Mt ¢ mepenmerrioit https://m.edsoo.ru/8al7ac4a
bubmioreka [IOK
30 O06paboTKa CUMBOJIBHBIX JAHHBIX htts: //m.edsoo.ru/8al7ad6e
O00011IeHNE Y CUCTEMATH3ALHS
31 3HaHUH MO TeMe «SI3bIK bubmorexa [TOK

MpOrpaMMH POBAHHUS

https://m.edsoo.ru/8al7ae8e



https://m.edsoo.ru/8a17a06a
https://m.edsoo.ru/8a17a18c
https://m.edsoo.ru/8a17ac4a
https://m.edsoo.ru/8a17ad6c
https://m.edsoo.ru/8a17ae8e

[TpoBepounas padoTa /
Bcepoccuiickas npoBepouHas
pabota

32

PesepBHbIii ypok. O0o0meHue u
CHUCTEMaTH3allHsl 3HAHUN U
YMEHMH 110 Kypcy HH(OPMATUKHU 8
kJacca / Beepoccuiickas
poBepovHas pabora

bubmioreka [IOK
https://m.edsoo.ru/8al17b456

33

AHanu3 aaropuTMoB.
Omnpeznenenre BO3MOKHBIX
pe3yIbTaToOB PabOThI aJropuTMa
MIpU 3aJaHHOM MHOKECTBE
BXOIHBIX JTaHHBIX

bu6mmnoreka [JOK
https://m.edsoo.ru/8al7afa6

34

AHayu3 anropuTMOB.
Onpenenennue BO3MOKHBIX
BXOJHBIX TAHHBIX, IPUBOJSAIINX K
TAHHOMY pe3yJIbTaTy

OBUIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34



https://m.edsoo.ru/8a17b456
https://m.edsoo.ru/8a17afa6

9 KJIACC

KosnuecTBo yacos JIEKTPOHHBIE
Ne ara undposBbie
Tema ypoka KonrTpoasbnbie | IIpakTHyeckue A p
n/n Bcero H3ydeHus1 | oOpa3oBaresibHbIE
padoThI padoThbI
pecypchl

1 I'moGanbhas cets UnTEpHET. 1P- 1 bubmmoreka LIOK
azpeca y3J0B. bonbive naHHbIE https://m.edsoo.ru/8a17b578

bu6mmoreka [JOK

2 Nudopmarnmonnas 6€30nacHOCTb 1

(opwian https://m.edsoo.ru/8a17b690
VY4eT nonarus 0o
nH(pOpPMAIMOHHON 0€3011aCHOCTH
bubmoteka [JOK
3 MIPU CO3/TaHUU KOMIUIEKCHBIX 1
https://m.edsoo.ru/8al7b7bc
HH(POPMAIMOHHBIX 00BEKTOB B
BHJIC BeO-CTPaHHMI]

4 Bunnl 1eaTenbHOCTH B CETH 1 bu6mmoreka [JOK
WNurtepuer https://m.edsoo.ru/8a17b8e8
OO6rayHbIe TEXHOJIOTHH.

5 Hcnonp3oBanue oHaH-oduca 1 bubmorexa [JOK

https://m.edsoo.ru/8al7bale
U1 pa3pabOTKH TOKyMEHTOB
O06o001m1eHne 1 cucTeMaTH3aIus
3HaHUH 1o TeMaM «I JobanpHas

6 cetb UHTEpHET U cTpaTeruun 1 bubmotexa [JOK
0e30macHOro MOBENEHHS B HENY, https://m.edsoo.ru/8al17bb36
«Pabora B uHpOpMaInOHHOM
MIPOCTPAHCTBE»

7 Mopenu u MmoaenpoBaHue. 1 bubmotexa [JOK



https://m.edsoo.ru/8a17b578
https://m.edsoo.ru/8a17b690
https://m.edsoo.ru/8a17b7bc
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Knaccudukanum Mmoaenen

https://m.edsoo.ru/8al7be06

TabnuyHble MOIEIIA

bu6mmoreka [JOK
https://m.edsoo.ru/8al7c04a

Pa3zpaboTka omHOTAOIMYHON Oa3bl
naHHbIX. COCTaBJICHUE 3aIIPOCOB
K 0a3e TaHHBIX

10

I'pad. BecoBas maTpuma rpada.
JlTMHa yTH MEX1y BepIIMHAMU
rpada. Beruucienue kojanyecTa
IyTei B HAIPABJICHHOM
AIMKJINYECKOM rpade

11

Hepeso. [Tepebop BapraHTOB C
MIOMOIIBIO IepeBa

12

Marematuueckoe
MOJIETTMPOBAHUE

bu6moreka [JOK
https://m.edso0.ru/8a17c¢392

13

DTanbl KOMIBIOTEPHOT O
MO/IEJTUPOBAHUS

bu6moreka [JOK
https://m.edsoo.ru/8al7c4aa

14

O06001IeHn e U cucTEMaTU3aLUs
3Hanuii. KonTponbHas pabora mo
Teme « MoJieTMpoBaHKe KaKk
METOJI IIO3HAHUS

bu6mmoreka [JOK
https://m.edsoo.ru/8al17c9c8

15

PasOuenue 3amaun Ha Moa3aaauH.
CocraByieHU € aJITOPUTMOB U
MpOrpaMM C MCIOJIb30BaHUEM
BETBJICHHH, [TUKJIOB U
BCIIOMOTaTeNIbHBIX aJTOPUTMOB

bu6moreka [JOK
https://m.edsoo.ru/8al7cbl12



https://m.edsoo.ru/8a17be06
https://m.edsoo.ru/8a17c04a
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bubmoteka [JOK

16
OAHOMEPHBIE MAcCHBEI https://m.edsoo.ru/8al7cc3e
17 TuIoBbIC aarOPUTMBI 00PAOOTKH bubmoteka IJOK
MAaCCHBOB https://m.edsoo.ru/8al7cd60
18 CopTtupoBka MaccuBa
bubmioreka [IOK
19 O6pab
PADOTICA TOTORA AQHHRIX https://m.edsoo.ru/8al7d01c
O06o001m1eHne 1 cucTeMaTH3aIus
20 3Hanuil. KoutponbHas pabota o bubmotexa [JOK
teme «Pa3paboTrka anropuT™MoB U https://m.edsoo.ru/8al7d1lca
IPOTrpamMm»
VYnpasnenue. Curnan. O6patHas bubmuoreka LIOK
21
CBSI3b https://m.edsoo.ru/8al7d4d6
bu6moreka [JOK
22 P
O0OTH3HPOBAKHBIC CHCTEMEI https://m.edso00.ru/8a17d602
DnexTpoHHbIe TAOMUIBL. THITBI
23 AQHHBIX B sSTYEHUKaX DJICKTPOHHOM brbmorexa [TOK
8 P https://m.edsoo.ru/8a17d710
TaOJIUIIBI
24 PenaktupoBanue u bubmmorexa [IOK
(dhopMaTtupoBaHue TaOJHIIL https://m.edso00.ru/8a17d832
Berpoennsie hyHKIUM A5
25 MOMCKa MaKCUMyMa, MUHUMYyMa, bubmuorexa [IOK
CYMMBI U CPEIHETO https://m.edso00.ru/8a17d990
apuPpMETHIECKOTO
26 CoptupoBka u GpuibTpanus bubmotexa [JOK

JaHHBIX B BBIJICJICHHOM

https://m.edsoo.ru/8al17db70



https://m.edsoo.ru/8a17cc3e
https://m.edsoo.ru/8a17cd60
https://m.edsoo.ru/8a17d01c
https://m.edsoo.ru/8a17d1ca
https://m.edsoo.ru/8a17d4d6
https://m.edsoo.ru/8a17d602
https://m.edsoo.ru/8a17d710
https://m.edsoo.ru/8a17d832
https://m.edsoo.ru/8a17d990
https://m.edsoo.ru/8a17db70

MaIa3oHe

[TocTpoenue nuarpamm u

bu6mmoreka [JOK

2 TPAHICOB B SIICKTPOHHbIX 1 https://m.edsoo.ru/8al7e08e
Tabnuax

28 OTtHocuTeNbHAsI, a0COMOTHAS 1 1 bubmotexa [JOK
CMEIIaHHas aapecanus https://m.edsoo.ru/8al7e2b4

29 Y CIIOBHBIE BLIUUCIICHUS B 1 bu6moreka [JOK
AJIEKTPOHHBIX TaOIUIIaX https://m.edsoo.ru/8al7e6ba

30 O6paboTka 60mbIIX HAOOPOB 1 bubmuorexa [IOK
JAaHHBIX https://m.edsoo.ru/8al7e87c

31 YHucrieHHOE MOJIEIMPOBAHUE B 1 bubmuorexa [IOK
AJICKTPOHHBIX TaOJIUIIAX https://m.edsoo.ru/8al7eaca
OO6o01mIeHne 1 cuCTeMaTH3aIUs

32 3HaHUN 10 TeMe «DJIEeKTPOHHBIE 1 bu6amorexa [IOK

https://m.edsoo.ru/8al7ec3c

TaOJIULIBI»
Ponp nHbOpManMOHHBIX

33 TEXHOJIOTUH B pa3BUTHH 1 bubmmorexa [IOK
SKOHOMHMKH MHUPA, CTPAHBI, https://m.edsoo.ru/8al7ed54
peruona
Pe3epBHbIii ypok. O0001IeHNE 1

34 CI/ICTI:EMaTI/ISE}lIIEI/ISI. I/ITorolsoe 1 bu6amorexa [IOK

https://m.edsoo.ru/8al7ee6c
MIOBTOpEHUE
OBUIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME



https://m.edsoo.ru/8a17e08e
https://m.edsoo.ru/8a17e2b4
https://m.edsoo.ru/8a17e6ba
https://m.edsoo.ru/8a17e87c
https://m.edsoo.ru/8a17eaca
https://m.edsoo.ru/8a17ec3c
https://m.edsoo.ru/8a17ed54
https://m.edsoo.ru/8a17ee6c




IHPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOI OEPA3OBATEJILHOM ITPOT'PAMMBI

7 KIIACC

Kon
NMPOBEPSIEMOT0
pe3yJibTara

IIpoBepsiemMble mpeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOIO 00111er0 00pa3oBaHus

1

[To reme «l{udpoBas rpaMOTHOCTH»

1.1

[losicHsATP Ha TMpUMeEpax CMBICH TOHATHH  «HHGMOpMAIHY,
«MHPOPMAIIMOHHBIN  mporecc», «o0paboTka  HMHGOpMALIUKY,

«XpaHeHue HHPOopMaAIUNY, «Ilepenada HHPOopMaII»

1.2

[IpuBoauTs mHpUMEPBI COBPEMEHHBIX YCTPOMCTB XPAaHEHUS U
nepegadyd  HMHPOPMAIMM, CPaBHUBATh HX  KOJIUYECTBEHHBIC

XapaKTePUCTUKH

1.3

[TonyyaTh W wucHoMB30BaTh HHGPOPMAIMIO O XapaKTepHUCTHUKaX
IIEPCOHAJILHOTO KOMIIBIOTEpA M €ro OCHOBHBIX JJIEMEHTaX
(mpoueccop, omnepaTuBHas MaMsATb, JOJTOBPEMEHHas IaMsITh,

YCTpOICTBA BBO/Ia-BBHIBOIA)

1.4

COOTHOCHUTH XapaKTCPUCTUKHU KOMIIBIOTEpA C 3aJadyaMHu,

peuraeMbIMHU C €ro NOMOIIbIO

1.5

OpueHTHPOBAaThCS B HEPAPXUUYECKOW  CTPYKType  (ailsioBoii
cHCTeMbl (3amKChiBaTh MOJHOEe WMs (aia (kaTaiora), MyTh K
daiiny (katasory) 1O HWMEIOIIEMYCS OINUCAHHUIO  (DailIoBOM

CTPYKTYpPbl HEKOTOPOT0O HH(OPMALIMOHHOI'O HOCUTEJIS)

1.6

PaGoTath ¢ (aiimoBol CHCTEMOW IEPCOHAIBHOIO KOMIIBIOTEpA C
UCII0JIb30BaHUEM  T'paUIECKOro uHTepdeiica: CO3/1aBaTh
(komupoBaTh, IepeMemarb, MEePEeUMEHOBBIBATh, YIAlsITh U
apXuBHPOBaTh (halIbl M KaTaJOTH, WCIOJIh30BaTh AaHTUBHPYCHYIO

porpamMmmy)

1.7

Uckate unpopmaruio B MHTEpHETE (B TOM YHCIE MO KIOYEBBIM

CIIOBaM, MO MU300paKEHUI0), KPUTUYECKH OTHOCHTHCA K HalJeHHOU




UH(pOpPMalUH, OCO3HABAaTh ONACHOCTb JJII JMYHOCTU U OOLIeCcTBa
pacrpocTpaHeHHs] BPEIOHOCHOM HHGOpMalMK, B TOM YHCIE

9KCTPEMHUCTCKOTO M TEPPOPUCTUUECKOTO XapaKTepa

1.8

[ToHMMAaTh CTPYKTYPY apeCcOB BeO-pecypcoB

1.9

Hcnonp30BaTh COBpEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHUKALUN

1.10

CobOmonath TpeOOBaHMsI OE30MACHOW JKCIUTyaTallUM TEXHUYECKHX
cpenctB MHOOPMAIMOHHBIX M KOMMYHHKAIIHOHHBIX TEXHOJIOTHH,
co0JoaTh CeTeBOW ITHKET, 0a30Bble HOPMBI MH(OPMALMOHHOM
3TUKM W 1paBa Ipu paboTe ¢ MNPUWIOKEHUSIMH Ha JIOOBIX
ycrpoiictBax u B MHTepHeTe, BHIOMpaTh O€30IMacHbBIE CTPaTEruu

IMOBCACHUA B CCTU

1.11

HpI/IMCHﬂTB MCETOABbI HpO(l)I/IHaKTI/IKI/I HETaTUBHOI'O BJIUAHUA CPECACTB
I/IH(l)OpMaI_[I/IOHHBIX n KOMMYHUKAIITUOHHBIX TEXHOJIOTHI Ha

300POBLE IMMOJIB30BATCIIA

[To reme «Teopernueckre OCHOBBI HHPOPMATUKN

2.1

KonupoBaTh U 1eKOIUPOBaTh COOOIICHHUS MO 3aJaHHBIM PaBUIIaM,
JEMOHCTPUPOBATh IOHUMAaHNE OCHOBHBIX MPUHITUTIOB KOJUPOBAHUS
uHGOpMAIIUU  PA3IUYHOW TPHUPOABI (TEKCTOBOH, TpadUdecKoi,

ayJIro-)

2.2

CpaBHUBaTh JJIMHBI COOOLIEHUWH, 3alMCaHHBIX B Pa3IMYHBIX
andasurax, OIIEpUpPOBATH eIMHUIIAMU U3MEPEHUS

MH(POPMAILIMOHHOI0 00bEMA U CKOPOCTH I€peJauy JaHHBIX

2.3

OneHuBaTh M CpaBHMBATb pa3Mepbl TEKCTOBBIX, I'paUUecKux,

3BYKOBBIX (paiijioB 1 BUI€0(ailon

ITo Teme ((I/IH(l)OpMaLlI/IOHHble TCXHOJIOTHN

3.1

IIpencraBnsTe  pe3ynbTaTbl CBOEH  JIEATEIBHOCTA B BHUJE
CTPYKTYPHUPOBAHHBIX WJLTHO CTPUPOBAHHBIX JIOKYMEHTOB,

MYJIbTUMEIMIHBIX TTPE3EHTAIAN

8 KUIIACC

Kon
NPoBepPsIeMOro

HpOBepﬂeMble NnmpeaAMEeTHbIC Pe3yJIbTaThbl 0CBOCHUN OCHOBHOM
06p33OBaTeJILHOﬁ mporpamMmmsbl OCHOBHOTO oﬁmero 06pa30BaHl/Iﬂ




pe3yJabTara

1

ITo Teme «Teopernyeckre OCHOBBI HH(POPMATHKMN

11

Iloscuate, Ha nmpuMepax pas3jauuusa MCEKAY IMO3UIIUOHHBIMU U

HCEIMO3UIITMOHHBIMU CUCTEMAaMU CUUCICHUA

1.2

3anuceiBaTh U CpaBHUBATH 1eible uncia ot 0 1o 1024 B pa3nuyHbIX
MO3UIIMOHHBIX CHCTEMaX CUHcleHus (¢ ocHOBaHuUsMH 2, 8, 16),

BBITIOJIHATH apI/I(l)MeTI/I‘IeCKI/Ie onepanrunu HaJa HUMHU

1.3

PaCKprBaTb CMBICH TIOHSTHI «BBICKA3bIBAHHUC», «JIIOIHYCCKad

onecpanus, «JI0rm4eCKOC BbIPAKCHUC)

14

3anuceIBaTh JJOTNYCCKHEC BbIPAKCHUA C HCIIO0JIb30BaHUECM
AU3BIOHKIUHU, KOHBIOHKIIUWA U OTPpULIAHUSA, ONPEACITIATE HCTUHHOCTD
JJOTMYCCKUX BBIpa)KeHHﬁ, €CJI1 HM3BCCTHBI 3HAUCHHA HMCTHUHHOCTHU
BXOAIIMX B HET'O MEPEMEHHLBIX, CTPOUTH Ta6J'II/ILIBI WCTUHHOCTH IJIsd

JIOTUYECKUX BBIPAXKEHUI

ITo Teme « AITOPUTMBI ¥ IPOTPAMMUPOBAHUE»

2.1

PackppiBaTb CMBICII MOHATUH  «UCIOJHUTEIb», «AJITOPUTMY,
«rporpaMMay, TIOHUMasi pas3HUIly MEKIY YIOTPeOJIeHHEeM 3TUX

TEPMUHOB B OOBIIECHHON peyu U B UHPOPMATHKE

2.2

OnuceIBaTh aITOPUTM PEIICHUS 3a/1a4il Pa3IMIHBIMU CIIOCOOaMH, B

TOM YHCJIE B BUAC 0J10K-CXEMBI

2.3

COCTaBJ'ISITI), BBIIIOJIHATE BPYUHYIO U HAa KOMIIBHOTCPC HECIIOKHBIC
AJrOpuTMbBL  C  HUCIIOJIB30BAHHUEM BETBJICHUHA U OUKJIOB  AJId

YHpaBJICHUA UCITOJTHUTCIIAMUA

2.4

Hcnonp3oBaTh KOHCTAHTHI M INEPEMCHHBIC PA3JIMYHBIX THUIIOB
(‘lI/ICJ'IOBBIX, JJOr'N4YCCKHUX, CI/IMBOJ'IBHLIX), a TaKKE COACpKAIUEC UX

BBIPAJKEHUS, UCIIOJIb30BATh OIIEPATOP IPUCBAaUBAHUSA

2.5

Hcnonp3oBaTh mpu pa3paboTke ImporpamMm JOTMYECKHe 3HauYeHHS,

OIcpanu U BbIPAKCHUA C HUMHU

2.6

AHaHI/ISI/IPOBaTB MNpEAJIOKECHHBIC AJITOPUTMBI, B TOM  YHUCIIC
onpeAcidaTb, KakKu€ pPE3yJibTaTbl BO3MOXHBI IIPU 3aJaHHOM

MHOXXCCTBC NCXOAHBIX 3HAYCHUI

2.7

CO3I[aBaTI) U OTIaXuBaTb IIporpaMmMbl Ha OIHOM U3 A3BIKOB

nporpammupoBanus (Python, C++, [Tackans, Java, C#, IlIkonpHBIH




AnroputmMudeckuil SI3bIK), pearu3yrolue HECIO0XKHbIE aJrOPUTMBbI
00pa0OTKM YHUCJIOBBIX JAHHBIX C MCIOJIb30BAaHUEM LIUKIOB H
BETBJICHUH, B TOM 4MCIIE PEAIMU3YIOLUE IPOBEPKY IEIMMOCTH
OJIHOTO LIEJIOr0 YHUCJIa Ha APYroe, MpOBEPKY HATYypPaJIbHOIO YKCIIA

Ha TPOCTOTY, BBIAEICHUS IU(p U3 HATYPATBLHOTO YUCIIa

9 KITIACCA

Kon
NpoBEPsSIEMOT0
pe3yiabTara

IIpoBepsieMble npegMeTHbIE Pe3yabTAThI 0CBOEHHS OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

1

ITo Teme «L{udpoBasi rpaMOTHOCTEY

11

Hcnonp3oBaTh COBPEMEHHBIE WHTEPHET-CEPBUCHI (B TOM 4HCIIE
KOMMYHUKAIIMOHHBIE CEPBHCHI, OOJIAYHBbIE XpaHWIMINA JAHHBIX,
OHJIAMH-TIPOrPaMMBbI (TEKCTOBBIE U TpadudecKue peaaKkTOpbl, CPeIbl

pa3paboTKH) B y4eOHOU U MOBCETHEBHOMN ACATEIHLHOCTH

1.2

[IpuBoANTH TpPUMEpPHl HCIOJH30BAHUS  T'€OMH(OPMAIIMOHHBIX
CEpBUCOB, CEPBHCOB TOCYIApCTBEHHBIX YCIYT, 00pPa30BaTEIbHBIX

cepBrcoB MHTepHeTa B yueOHOM U OBCEIHEBHOM 1€ATEIbHOCTH

1.3

Hcnonb30BaTh pas3MyHbIE CPEACTBA 3alIUTHl OT BPEIOHOCHOIO
IIPOrpaMMHOT0 obecrieueHus, 3alMIIATh IIEPCOHAIBHYIO
HH(pOPMAILMI0O OT HECAaHKIMOHMPOBAHHOIO JOCTyna U  €ro
MOCIIEACTBUN (pa3riiallieHus], OJAMEHbI, yTPaThl JAHHBIX) C YUETOM
OCHOBHBIX TEXHOJIOTMUECKUX M  COLUAIBHO-IICUXOJOIMYECKUX
acCIIeKTOB UCIOJb30BaHus ceTu MHTepHeT (cereBas aHOHMMHOCTS,
UPOBOIL cllesl, ayTEHTUYHOCTh CYOBEKTOB U PECYPCOB, OIIACHOCTh

BPEIOHOCHOTI'0 KOJ1a)

1.4

Pacnio3HaBaTh NONBITKM M NpEeAylnpexaaTb BOBJEUEHUE celsi U
OKPY’KaloIUX B JIECTPYKTUBHbBIE M KPUMHUHAIBbHBIE (POPMBI CETEBOM

aKTUBHOCTU (B TOM 4Hciie KUOEpOYJUIMHT, (PUILIUHT)

ITo Teme «TeopeTrueckre OCHOBBI HHPOPMATHKI

2.1

PackppiBaThb CMBICH MOHSATUH «MOJEbY», «MOJEIUPOBAHUEY,

OIIpCACIIAATE BUJBI MO)IGJ'ICfI, O CHHNBAaTh AaACKBATHOCTb MOICIINU




MOJIETUPYEMOMY OOBEKTY U LIEJIIM MOJEIUPOBAHUS

2.2

Hcnonp3oBaTh rpadpl U AEpeBbi IS MOJCIHPOBAHUS CHUCTEM
CETEBOM M HEpPapXUUYeCcKON CTPYKTYpbl, HAXOAUTh KpaTdyanliui

nyTh B rpade

[To Teme « ANTOPUTMBI U TPOTPAMMUPOBAHUE»

3.1

Pa30ouBath 3a/lavi Ha 11o3aJiaun, COCTABJIAThb, BBIITOJIHATL BPYYHYIO
N Ha KOMIIBIOTEPEC HCCIOXHBIC aJIOPUTMblI C HCIIOJIBb30BAHUCM
BGTBJ'ICHHfI, OUKJIOB W BCIIOMOraTCJIbHBIX aJTOPUTMOB  JJIA

YHpaBJICHUA UCITOJTHUTCIIAMU

3.2

CocraBiaTh M OTJIAXHWBaTh MPOrPaMMBbl, peau3yrolIde THIIOBbIE
QITOPUTMBl  O0paOOTKM YMCIIOBBIX MOCIEI0BATEILHOCTEH WM
OJTHOMEpHBIX  YHUCIOBBIX  MacCUBOB  (IIOMCK  MAaKCHMYMOB,
MUHUMYMOB, CYMMbl WJIM KOJHMYECTBA 3JEMEHTOB C 3a/JaHHbIMU
CBOWCTBAMHU) Ha OJHOM M3 SI3BIKOB mporpammupoBanus (Python,

C++, [Tackanb, Java, C#, LIIKOIbHBIN ANTOPUTMUYECKUN SI3BIK)

[To Teme «MHpOpMAITMOHHBIE TEXHOJIOT N

4.1

BriOupatrh crmoco0 mpeacTaBieHUs JTaHHBIX B COOTBETCTBHH C
MTOCTABJICHHOW 3a7a4ei (TaOauIbl, CXeMBbl, IPaHKH, TUarpaMMbl) C
WCIIOJB30BAaHUEM  COOTBETCTBYIOIIUX  MPOTPAMMHBIX  CPEICTB

00pabOTKH TaHHBIX

4.2

Hcnonbs3oBaTh 3J€KTPOHHBIE TaOIMIBI 11 00pabOTKH, aHAIU3a U
BU3yaJM3allMM YUCJOBBIX JIaHHBIX, B TOM YMCIE C BbIIECIECHHUEM
IMana3oHa TaOMUIBl M YHOpSAAOYMBAHUEM (COPTHPOBKOW) ero

3JICMCHTOB

4.3

Co3maBaTh M MPUMEHSTH B DJIEKTPOHHBIX TaOIHIax (HOpMyJbl JUIs
pacyéToB C HCIOJNB30BAHMEM BCTPOCHHBIX apH(PMETHUECKUX
byHkIMi (CyMMHUpOBaHHE W MOACYET 3HAYCHUU, OTBCUYAIOIIUX
3aJJaHHOMY  YCIIOBHIO, cpenHee  apupMeTHYecKoe,  IOHCK
MaKCUMQJIbHOTO ¥ MHWHHUMAJIBHOTO 3HAaueHHs), aOCOIIOTHOM,

OTHOCUTEIBHOH, CMEIIaHHOH aJipecaluu

4.4

Hcmonn30BaTh QJICKTPOHHBIC Ta6J'II/II_IBI JJIA YU CICHHOI'O
MOJACIMPOBaHUA B IIPOCTBIX 3aJadyax H3 pa3HbIX MIPECAMETHBIX

obOmacrei




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

7 KIIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaAaHUA

Hudposas rpaMOTHOCTD

1.1

KoMnbioTep — yHHBEpCallbHOE BBIUMCIUTENBHOE YCTPOWCTBO, paboTarolee
no mporpamme. THIBI KOMIIBIOTEPOB: IIE€PCOHAIBHBIE  KOMIIBIOTEPHI,
BCTPOEHHbIE KOMIIBIOTEPBI, CYHEPKOMIIBIOTEPbl. MOOWIBHBIE YCTpONCTBA.

Texuuka 0€30I1acHOCTH U ImpaBujia pa60TLI Ha KOMIIBIOTEPC

1.2

OcHOBHBIE KOMIIOHEHTBI KOMIBIOTEpa M HX HaszHaudeHue. IIpomeccop.
OnepaTuBHass ¥ JOJTOBPEMEHHAs IMAMATh. Y CTPOMCTBA BBOAA M BBIBOJA.
CeHcopHBIE  BBOJ,  JATYMKM  MOOMJIBHBIX  YCTPOMCTB,  CpeacTBa

OMOMETpPUYECKON ayTCHTU(PHKAIIUH

1.3

Hctopuss pa3Butus KOMIBIOTEPOB U  HPOrpaMMHOro  oOecredeHHs.
[Toxonenust ~ kommbioTepoB.  COBpeMEHHbIE  TEHJEHUUU  pa3BUTHUSA
KOMITHIOTEPOB. CynepkoMITbIOTEPHI. [TapannensHble BBIYHCIICHUS.
[lepconanbHblii komnbtoTep. IIpomeccop M ero XapakTepuUCTHKU (TaKTOBas
4acToTa, pa3psAHocTh). OmnepaTuBHas namsATh. [loJroBpeMeHHas MaMsITh.
VYcerpoiictBa BBoga M BbiBOAAa. OOBEM XpaHUMBIX JaHHBIX (ONEpaTUBHAs
naMsATb KOMIIBIOTEpA, JKECTKMM JUCK M TBEPIOTEIbHBIM HAKOIMTEIb,
IIOCTOSIHHAs TaMsATh cMapT(OHA) U CKOPOCTh AOCTYINA JJIS Pa3IMUYHbIX BUJOB

HocHuTenel

1.4

[IporpammHoe obecrieueHue KommbioTepa. [IpukiamHoe mporpaMmMHOE
obecrieuenue. CucremHoe  mporpamMmHoe — obOecriedeHue.  CHCTeMBbI
nporpammupoBanus. [IpaBoBas oxpaHa mporpaMm H JaHHBIX. becriatHeie u

yCIIOBHO-OecmuiaTHbie porpaMMbl. CBOOOAHOE TpOrpaMMHOE o0ecredeHne

1.5

@aiinel 1 nanku (katanoru). Tumsl ¢aitnos. CBoiicTBa ¢aitnoB. XapakTepHbie
pa3mepbl GaiiioB pa3IMYHBIX THUIOB (CTPaHHIIA TEKCTa, HIEKTPOHHAS] KHUTA,

(dotorpacdusi, 3aUCH MECHU, BUICOKIIUII, TTOTHOMETPAXKHBIN (PHUIIEM)

1.6

[Tpunuunel nmoctpoeHus ¢ainoBsix cucreM. [lomHoe ums daiina (manku,

katanora). [TyTs Kk Qaiiny (manke, KaTajory)




1.7

QaitnoBbiit  MeHemxkep. Pabora ¢ QaiimamMum M nankamu  (KaTaJoramu):
CO37aHue, KOIMpOBaHUE, IIEpEMEIICHUE, IIEPEMMEHOBAHHE M yJaJICHUE
(darinoB u manok (kartanoroB). [louck ¢aiaoB cpeacTBaMu oOlepariOHHON

CUCTEMBI

1.8

ApxuBaius JaHHbIX. VM cronbs30BaHKEe MPOrpaMM -apXuBaTOPOB

1.9

KomMmbroTepHasle BUPYChl U Jpyrue BPEJOHOCHBIE Mporpammsl. IIporpaMmel

JUIS 3a1UTHI OT BUPYCOB

1.10

O6benuuenrne koMibioTepoB B cerb. Cerb MuTepner. Beb-ctpanuna, Beo-
caiir. CTpykrypa azapecoB BeO-pecypcoB. bpayzep. IlonckoBble cHCTEMBI.
[louck wuHpopManuum 1O KIIOYEBBIM CJIOBaM M 10 HU300pa)KEHUIO.

HocTtoBepHocTh nH(MOpManuu, moaydeHHoi u3z MaTepuera

1.11

CoBpeMeHHbIE CEPBUCHI UHTEPHET-KOMMYHUKALIMI

1.12

CereBoif 3THKeT, 0a30BbIe HOPMBI MH(OPMAIMOHHON STUKH WU TpaBa MpU

pabote B cetu MaTepuer. Ctpaterun 6e3omacHoro moseaeHus B larepuere

Teopetnueckue 0CHOBBI HH)OPMATUKH

2.1

Nudopmarus — OIHO W3 OCHOBHBIX IOHATHH COBPEMEHHOM HayKH.
WNudopmanus kak cBeJeHUs, TpelHa3HauYeHHbIE JIsl BOCIIPUSATHS YEIOBEKOM,
u  uHbopManus Kak JlaHHble, KOTOpble MOTYyT OBITh 00paboTaHBbI

ABTOMATU3UPOBAHHOW CHCTEMOM

2.2

HI/ICKPCTHOCTB JTaHHBIX. BO3MOXHOCTE OnMCaHUs HCIIPCPBIBHBIX 00BEKTOB U
IMpoIecCcoB € MOMOIBIO AUCKPCTHBIX NAHHBIX. I/IHq)OpMaHI/IOHHI)IC mpoHeCChl
— IHIpoHeCChbl, CBA3AHHBIC C XpPAHCHHUCM, Hp606p330BaHI/ICM u nepe/:[aqeﬁ

JAHHBIX

2.3

CumBon. Andasut. MomHocts andaButa. PasHooOpaszue S3BIKOB |
andasuroB. EcrecTBeHHBbIe W (QopMaibHble S3bIKH. AJ(aBUT TEKCTOB Ha
pycckoM si3bike. JIBomuHbld andaBuT. KommuecTBO BCEBO3MOXKHBIX CIIOB
(komoBbIX KOMOWHAIMI) (PUKCHPOBAHHOW IJMHBI B JIBOMYHOM aydaBuTe.
[IpeoOpazoBanue moboro anpaButa K ABOMYHOMY. KommdecTBO pa3inmyuHBIX

CJI0B (pUKCHPOBAHHOM JUIMHBI B asihaBUTE ONpe1eIEHHON MOLTHOCTH

24

KOI[I/IpOBaHI/Ie CHMMBOJIOB OJHOI'O aJ'I(I)aBI/ITa C IIOMOIIBKO KOAOBBIX CJIOB B

npyrom andaBute, KojoBas TabiauIa, 1eKOAUPOBAHHE

2.5

JBonuHblid koi. llpencrtaBiieHWe JaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B

JBOMYHOM aj(aBuTe




2.6

Nudopmarnmonnsiii 00bEM JaHHBIX. bUT — MUHUManpHas eOUHUIA
KOJIMY€CTBA MH(OpPMAIIMUA — JBOWYHBIN paspsn. balT, kuinoOalT, Meradaur,

ruraGamnT

2.7

CKOpOCTL nepeaayn JaHHBIX. EI[I/IHI/IIII)I CKOpOCTH mepcaayu JaHHBIX.

Hckaxenue nHdopMaluu npu nepegave

2.8

KomupoBanue tekcroB. PaBHOMepHBIM kox. HepaBHOMEpHBIH — KOZI.
Konuposka ASCII. BocbMubOutHble KOAMpOBKU. lloHSATHE O KOOMPOBKAX
UNICODE. JlexkonupoBaHue cooOIIEHUN C HCMOJIb30BAaHUEM PABHOMEPHOTO

U HepaBHOMEpHOro koja. MHpopMannoHHbIH 00BEM TeKCTa

2.9

OOmee npexacraBieHue O LU(PPOBOM NPENCTaBICHUM ayIUOBU3YaJIbHBIX U
IPYTUX HENpephIBHBIX AaHHBIX. KomupoBanue mBeta. llBeroBbie Momenw.

Monens RGB. I'myouna kogupoBanust. [Tamutpa

2.10

PactpoBoe u BekTOpHOE mpezacraBieHue uszoOpaxeHuil. [Iukcens. Ouenka
uH(GOpPMAIIMOHHOTO 00bEMa TpaHUUecKHMX JaHHBIX I  PacTPOBOIO

M300paK eHUs
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Komuposanue 3Byka. Pa3zpsgHocts M yacrota nuckpetusannu. KommgecTBo
KaHaIOB 3amuch. OIEHKa KOJMYECTBEHHBIX I1apaMETpPOB, CBSI3aHHBIX C

MPEACTABICHUEM H XpaHEHHEM 3BYKOBBIX (haiiyioB

HNubopmaimoHHble TEXHOIOTHH

3.1

TekcToBbIE AOKYMEHTBI M HUX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHMIa, al3all,

CTPOKa, CJIOBO, CHMBOI)

3.2

TekcToBBII Tporleccop — MHCTPYMEHT CO3JaHUs, pPEJAKTUPOBAHUA H

(dbopmatupoBanus TekcToB. [IpaBuna Habopa Tekcra

3.3

PenaxktupoBanue Ttekcra. CoiictBa cumBosioB. Llpudt. Tumsr mpudToB
(pyOnensle, ¢ 3acedykamu, MOHOIMpHHHBIC). [lomykupHOE M KypCHBHOE
Hauepranue. CBoiicTBa a03aileB: TpaHULbI, a03al[HBII OTCTYI, HHTEpBAaJ,

BbIpaBHUBaHMEe. CTuiieBoe (hopMaTHPOBAHHE

3.4

CrpykrypupoBanre WHPOpPMAlMU C TIOMOMIbIO CIHCKOB M  TaOJHII.

MHoroypoBHeBbIe criiuckh. JloOaBiaeHrne TaOIUI] B TEKCTOBBIE IOKYMEHTHI

3.5

BceraBka m3o00paxeHuil B TEKCTOBbIE JOKYMeHThl. OOTekaHue n300pakeHui

TEKCTOM. BKiItOueHne B TEKCTOBBIM TIOKYMEHT Juarpamm u Gpopmyt

3.6

[TapameTpsl cTpaHuIlbl, HyMepanus cTpanuil. JloOaBieHHMEe B JTOKYMEHT

KOJIOHTHUTYJIOB, CCBIJIOK




[IpoBepka npaBonucanus. PaccranoBka nepeHocoB. ['010COBOM BBOJ TEKCTA.

3.7 Ontuueckoe  pacno3HaBaHUE  TEKCTa. KomnbproTepHblii  mepeBoa.
Hcrnonb3oBanue cepBrUCcOB ceTd MHTEpHET 1711 00pabOTKH TEKCTa
38 3HaKOMCTBO C TpaduyeckuMH penakropamu. PacTpoBble pHUCYHKH.
' Hcnonb3oBanue rpaguueckux NpUMHUTHBOB
Omneparmy peakTHPOBaHUS T'pagUIecKuX OOBEKTOB, B TOM YHCIE HU(POBBIX
39 ¢dororpadmii: U3MeHeHne pasmepa, oOpe3Ka, MOBOPOT, OTpakeHHe, pabora c
' obnacTaMu (BbIIENICHHE, KOMMPOBaHHUE, 3aJIMBKa 1IBETOM), KOPPEKLMs IIBETa,
SPKOCTU U KOHTPACTHOCTHU
Bektopnast rpaguka. Co3gaHue BEKTOPHBIX PHUCYHKOB BCTPOEHHBIMH
3.10 CpeACTBaMHU TEKCTOBOI'O MpPOIleccopa WM APYTHX HMporpaMm (IpUIokKeHUH).
JloGaBieHre BEKTOPHBIX PUCYHKOB B JOKYMEHTHI
311 [TonroroBka mysipTUMEAUHHBIX pe3eHTauui. Cnaiin. JJobasnenue Ha ciaiin
' TeKCTa U n300paxeHuil. Pabora ¢ HeckoJIbKUMHU craiiamMu
3.12 JloGaBieHue Ha cnaii ayAMOBU3YaIbHBIX JaHHBIX. AHUMaIMs. [ Unepcehliku
8 KUIIACC
Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS
1 TeopeTnueckre OCHOBBI HH(POPMATUKU
Heno3unuoHnHele ¥ MO3UIMOHHBIE CHCTEMBl CUUCIEHUA. AsndaBur.
1.1 OcHoBanue. Pa3Bépuyras ¢opma 3amucu uucina. IlepeBon B necaTUUHYIO
CHCTEMY UHCEJI, 3alIMCAaHHBIX B APYTUX CUCTEMAaX CUMCIICHUS
1.2 PumMmckas cuctema cuucienus
JlBonuHas cuctema cuucienus. IlepeBon nenbix uncen B npegenax ot 0 go
1024 B nBOoMYHYIO cucTeMy cuucieHUs. BocbMeprnyHas cucTemMa CUMCIICHHUS.
. [lepeBon ymcen mM3 BOCBMEPHYHOM CHUCTEMBI B JIBOMYHYIO M JIECATHYHYIO
' cucreMbl U obpatHo. lllecTHanuatepuynas cucrema cumcieHus. [lepeBon
qrceN W3 IIeCTHAALATEPUYHOW CHUCTEMBI B JIBOMYHYIO, BOCBMEPHYHYIO U
JECSITUYHYIO CUCTEMBI U 00paTHO
1.4 ApudmeTrueckue orneparyy B JBOMYHON CHCTEME CUNCICHUS

1.5

Jlorndyeckue BBICKA3bIBAHUSL. Jlornyeckue 3HaueHHUS BBICKA3bIBAHMM.




DneMeHTapHbIe U COCTaBHBIC BBICKa3bIBaHMS. JIOrMUecKue omeparuu: «u»
(KOHBIOHKIIHS, JIOTHYECKOE YMHOKEHUE), «UJIN» (IU3BIOHKINS, JIOTHIECKOE
CIIOKEHHE), «He» (Jormdyeckoe oTpunanue). [IpuopuTer JOrmyecKux
onepauuid. OrmpeneneHne HCTUHHOCTH COCTaBHOI'O BBICKAa3bIBaHUS MpHU
U3BECTHBIX 3HAYEHUSAX MCTUHHOCTU BXOJSIIMX B HEro 3JIEMEHTapHBIX

BBICKA3bIBAaHUN

1.6

Jlornueckne BbIpaxkeHus. [lpaBuna 3amucu  JIOTMYECKUX  BBIPAYKECHUM.

[TocTpoeHne TabuuIy HICTUHHOCTH JIOTMYECKUX BBIPaYKEHUN

1.7

Jlorndeckue 31eMeHThI. 3HAKOMCTBO C JIOTUYECKMMH OCHOBaMU KOMIIBIOTEpa

ANTOpPUTMBI U IPOrpaMMHUPOBAHUE

2.1

ITousitue aJiropurMma. Hcnonuurenu AJIrOPUTMOB. AJ'IFOpI/ITM KakK IIJIaH

YIIpaBJICHUSA UCITOJTHUTCIIEM

2.2

CpoiictBa amroputma. CrnocoObl 3amucH alroputMa (CIOBECHBIH, B BUIE

0JIOK-CXEMBI, TTporpamMma)

2.3

AnroputMudeckre KOHCTpyKUHH. KOHCTpykuMs «cnenoBaHue». JImHenHbIN
anroput™. OrpaHMYEHHOCTb JIMHEWHBIX aQJITOPUTMOB: HEBO3MOXKHOCTH
IPELyCMOTPETh  3aBUCHUMOCTb  IIOCIIEJOBATEIbHOCTH  BBIMOJHAEMBIX

NEUCTBUM OT UCXOMHBIX TaHHBIX
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KOHCTPYKIII/ISI «BCTBJICHUC»: ITOJIHASA W HEIIOJIHaA (i)OpMI)I. BrmonHenne n
HCBBIIIOJIHCHUC  YCJIOBUA (I/ICTI/IHHOCTB U JOXHOCTb BLICKGBBIB&HPISI).

HpOCTBIC " COCTaBHBIC YCIIOBHUA

2.5

KOHCTPYKHI/IH CITOBTOPCHUC): HNUKJIbI C 3aJlaHHBIM 4YHUCIIOM HOBTOpeHHﬁ, C

YCJIOBUEM BBIITOJIHCHUA, C HepeMeHHOﬁ OUKJIa

2.6

Pa3zpabotka a1 GopManbHOro MCHOJIHUTENS alIrOpUTMa, IPUBOASAILIETO K
TpeOyeMoMy pe3yJIbTaTy IpHU KOHKPETHBIX MCXOIHBIX JaHHBIX. Pa3paboTka
HECJIO)KHBIX AJTOPUTMOB C HCIOJIb30BAHMEM LUKJIOB U BETBICHUM IS
ynpaBiaeHUsT (OpMaibHBIMU HMCIOJHUTENAMU. BplnoaHeHne anropuTMOB
BPYUHYI0O U Ha KoMmibtoTepe. CHHTaKCHYECKHE W JIOTUYECKHE OLIMOKH.

OTKa3bl

2.7

S3pik  mporpammupoBanus  (Python, C++, Java, C#, IlIkonbHBIN
Anroputmudeckuil f3bik). CucremMa mporpaMMHUpPOBaHUS: PEIaKTOp TEKCTa

IIPOrpaMM, TPaHCIATOP, OTIATUHUK

2.8

HCpCMCHHaHZ TUII, UM, 3HA4YCHUC. HCJIBIC, BCIIICCTBCHHBIC M CHMBOJIBHBIC




HepeMeHHbIe

2.9

Onepatop mpucBamBaHus. ApuMeTHUECKHE BBIPAKECHUS U TOPSAOK HX
BbluMciieHusa. Omnepanuyd € LEJbIMH YHMCJIAMU: IIEJOYUCICHHOE JeJIeHHE,

OCTaTOK OT ACIICHUA. HpOBCpKa ACIIMMOCTH OJHOI'O IEJIOT0 YKCiia Ha JPYroe

2.10

BerBnenus. CocraBHble ycCilOBUS (3allUCh JIOTMYECKHUX BBIPAKEHUM Ha
U3y4aeMOM sI3bIK€ IporpammupoBaHusi). HaxoxaeHune MHHMMymMa U
MakCUMyMa H3 JBYX, TpE€X M 4eTbIpEX uyucesn. PemeHne KBagpaTHOro

YpaBHCHUA, UMCIOIICTO BEHICCTBCHHBIC KOPHHU

2.11

I[I/IaJIOFOBaSI OTJIaJlIka HporpamMm: MoOmiaroBo€ BbIITOJIHCHHUE, MTPOCMOTP

3HAYCHUH BCJIIMYHH, OTHaHOqHBIﬁ BBIBOJ, BbI60p TOYKH OCTaHOBA

2.12

[Mukn ¢ ycnoBueMm. AnroputM EBKimaa s HaXOXKJIEHHsS HauOONBIIEro
o0miero JmenuTenss JBYX HaTypaJbHbIX 4Yuced. PasOuenwme 3ammcu
HATYpaJbHOTO YKCIIA B MMO3UIIMOHHON CUCTEME C OCHOBAaHUEM, MEHBIITNM WU

paBHbIM 10, Ha oTAENBHBIE HUDPHI

2.13

[Mukn ¢ nepeMeHHON. ANTOPUTMBI NMPOBEPKU JIEIMMOCTH OJHOIO LEIOro

qlucia Ha JPpyroe, IpoBepKU HaTypaJbHOIO YU CIIA Ha IPOCTOTY

2.14

OO6paboTka CUMBOJBHBIX NaHHBIX. CHMBOJBHEIE (CTPOKOBBIE) ITEpEMEHHBIE.
[MocumBonbHas 00paboTka cTpok. [Toacuér YacTOTHl MOSIBJICHHUSI CHMBOJA B

crpoke. BeTpoennbie pyHKIMM 11t 00pabOTKU CTPOK

2.15

OmnpeneneHne BO3MOXKHBIX PE3yJIbTaTOB pabOTHl alrOpUTMa MPH 33JaHHOM
MHOKECTBE BXOAHBIX JJAHHBIX, ONPEAEICHINE BO3MOKHBIX BXOAHBIX JTaHHBIX,

IPUBOIAILNX K JAHHOMY pPe3yJbTaTy

9 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COIEPKAHUSA

[Mu¢poBas rpaMOTHOCTH

11

I'moGansnas cetb Mutepuer. IP-anpeca y3noB. CereBoe XpaHEHHE NaHHBIX.
Meroapl  MHAMBHAYAJBHOTO M KOJUIEKTMBHOTO — pa3MEILEHUS  HOBOWU
nHpopmanimiu B UWHTepHere. bornpmme ngaHHble (MHTEpHET-IAHHBIE, B

YaCTHOCTH JJaHHBIE COLIMAJIbHBIX CETEH )

1.2

[TousitTne 00 MHGpOPMAIIMOHHON O€30MacHOCTH. YTpo3bl MH(OPMAIIMOHHON




0e3omacHOCTH MpU paboTe B TI00aTBHOW CETH M METOJbI MPOTUBOCHCTBHS
uM. [IpaBuna 6e3onacHoi ayTeHTUGHUKAMA. 3alUTa JTUIHON HHPOpMAIUU B
cetu HMurepHer. be3onacHeie cTpaTeruu TmoBeneHUsT B ceTu HHTepHeT.
[IpenynpexaeHue BOBICUCHUS B JECTPYKTUBHBIE U KPUMHHAIBHBIE (OPMBI

CETEeBOI aKTUBHOCTHU (KUOEpOYyIUIMHT, GUIIUHT U Apyrue Gopmbr)

1.3

Buner IesATEeIbHOCTH B Nurepuere. NuTepHeT-cepBuUCHI:
KOMMYHHKAIIMOHHBIE CEPBUCHI (TOYTOBas ClIyk0a, BU/I€0-KOH(EPEHII-CBA3b
U IpyTHe), CIpaBOYHBIE CIIYKOBI (KapThl, paCIUCAHUS U APYTHUE), TOUCKOBBIC
CIIy’)KOBI, CIy’)KObl OOHOBJIEHHSI HPOIPaMMHOr0 oOOecHedeHus: U Jpyrue
cayxkObl. CepBHCBI ToOCylapcTBEHHBIX ycuyr. OOsauHble XpaHMIMILA
naHHbIX. CpencTBa COBMECTHON pa3pabOTKU JIOKYMEHTOB (OHJIalH-0(uUCHI).
ITporpamMHOe oOecrnieueHHEe Kak BeO-CEpBUC: OHJIAHHOBBIE TEKCTOBBIE U

rpauyeckre peaakTopsl, Cpeabl pa3paboTKU MporpaMm

TeopeTuueckue OCHOBBI HH(POPMATUKH

2.1

Mogenb. 3agaun, pemaemMsble ¢ MOMOIIbI0 MojenupoBanus. Kinaccupukannu
Mojnene. MarepuanbHble (HaTypHble) M HMH(QOPMAIMOHHBIE MOJIEIIH.
HenpeppiBHble U auckperHslie Moaenu. MMmurtanuonHsle monenu. WMrpossie
mozenu. OneHKka COOTBETCTBUS MOJIEIN MOJEIUPYEMOMY OOBEKTY M IIeNsAM

MOJCINPOBAHUA

2.2

Tabnuunbpie Mogenu. Tabnuia Kak MpeacTaBIeHUE OTHOIIICHUS

2.3

ba3br ngansbix. OTOOp B TabuuIEe CTPOK, YIOBJIETBOPSIOIIUX 33aJaHHOMY

YCIIOBUIO

2.4

I'pad. Bepmmna, peOpo, myTs. OpHEHTHPOBAHHBIE M HEOPUEHTHPOBAHHBIE
rpa¢el. JmHa (Bec) pedbpa. BecoBas marpuna rpada. JynmHa mytd Mexny
BepmMHaMu rpada. Iloumck ontumansHoro mnytu B rpade. HauanbHas
BEpIIMHA (MCTOYHMK) M KOHEYHas BEepIIMHA (CTOK) B OPUEHTUPOBAHHOM

rpaq)e. Brruuciaenue xomudecTBa HYTeﬁ B HaIIPABJICHHOM allUKIIMYCCKOM

rpade

2.5

HepeBo. Kopens, BepmmHa (y3en), JiucT, pedpo (ayra) nepea. BeicoTa nepesa.
[TonnepeBo. IlpuMmepbl wucnoib30BaHus JepeBbeB. [lepebop BapuaHTOB ¢

IIOMOIIBIO ACPECBa

2.6

[Tonatue wmaTeMaTH4yecKol Mojenu. 3ajadyd, pelaeMble ¢ IOMOIIBI0

MaTEMAaTUYECKOr O (KOMIIBIOTEPHOT0) MOJIEITMPOBAHUS. Otnuune




MaTeMaTUYECKOM MOAend OT HAaTypHOH MOJeIM U OT CJIOBECHOTO

(IuTepaTypHOTr0) ONMKCAHUS O0BEKTA

2.7

OTansl KOMIIBIOTCPHOI'O MOACIIMPOBAHUA: ITIOCTAHOBKA 3aJlauM, ITOCTPOCHHUC
MaTeMaTHYECKOM MoAacCir, MHOporpaMmHas pcajln3anusda, TECTUPOBAHHUC,
MNPOBCACHUEC KOMIIBIOTCPHOI'0 OJKCICPHMMCHTA, aHaJM3 €ro pe3yJjibTaToB,

YTOUHCHHUEC MOACIINU

ANTrOpUTMBI U TPOI' PAMMHUPOBAHHE

3.1

PazOuenue 3agaun Ha noazagauu. CocraBieHHE aJTOPUTMOB U MPOIPAMM C
HCIIOJIb30BAaHUEM BETBJICHUH, IIUKIOB U BCIIOMOIaTEIbHBIX aJIrOPUTMOB IS

yrpaBJICHHUA UCITOJIHUTCIIEM UJIK JPYTUMHU UCITOJIHUTCIIAMUA

3.2

Tabnuunbple BenmuyuHbl (MaccuBbl). OgHOMEpHBIe MaccuBbl. CocTaBlieHUE U
OTNIaZIKa TMPOTpaMM, pEaTU3YIOIIUX THUIIOBBIE alTOPUTMBI  00pabOTKHU
OJTHOMEPHBIX YHCIIOBBIX MACCHBOB, HA OJTHOM U3 SI3BIKOB MPOrPaMMUPOBAHHUS
(Python, C++, Ilackanb, Java, C#, IlkonpHbII ANTOpUTMHYECKUN S3BIK):
3al0JIHEHUE YKMCJIOBOIO MacCHMBa CIIy4alHBIMU YUCJIAMH, B COOTBETCTBUH C
dbopMysoli WM MyTéM BBOAA YHCEN, HAaXOXKJICHHE CYMMBI 3JIEMEHTOB
MacCHhBa, JHMHEHHBIM IIOMCK 3aJaHHOTO 3HAYEHHS B MACCHBE, ITOACUET
AJIEMEHTOB MAaCCUBa, YJOBJIETBOPSIOIINX 3aJaHHOMY YCJIOBHIO, HAXOXKIECHHUE

MHUHHUMAJIBHOTO (MaKCHMaJILHOT0) dJieMeHTa MaccuBa. COpTUPOBKA MacCHBa

3.3

OOpaboTka MOTOKAa JAHHBIX: BBIYMCIEHUE KOJMYECTBA, CYMMBl, CPEIHETO
apu(MeTH4ecKkoro, MUHUMaJIbHOTO U MaKCHMAaJIbHOTO 3HAUY€HUS 3JIEMEHTOB

MMOCJICA0OBATCIIBHOCTH, YAOBJICTBOPAONIUX 3a/JTaHHOMY YCIIOBHUIO

3.4

VYnpasnenue. Curnan. O6parHas cBs3b. [lonydeHue curaaaos oT HU(GpPOBLIX
JAaTYMKOB (KacaHHUs, pacCTOSHUSA, CBeTa, 3Byka M Jpyroro). IIpumepsr
UCIIOJIb30BAaHUS. [PUHIUNA OOpaTHOM CBS3M B CUCTEMax yIpaBICHUSA
TEXHUYECKUMH YCTPOMCTBAMHU, B TOM uucie B pobororexHuke. [Ipumepsl
pOOOTH3MPOBAHHBIX CHCTEeM (CHUCTeMa  YIpaBICHHUS JABWKEHHEM B
TPaHCIIOPTHOM CHCTEME, CBapOYHasl JIUHUSA aBTO3aBOJA,
aBTOMAaTU3UPOBAHHOE YIIPaBJIEHUE OTOIJICHHUEM JIOMa, aBTOHOMHAs CHCTEMa

yIpaBiIeHUs TPAHCIIOPTHBIM CPEJCTBOM U JAPYTUE CUCTEMBI)

WupopMmaIimoHHbIE TEXHOIOTUU

4.1

[TonsiTre 00 37EKTPOHHBIX TabMUIaX. TUIBI JAaHHBIX B TYCHKAX 3JICKTPOHHOMH

Tabmunpl. PemaktupoBanue u  ¢QopmatupoBaHue Tabmuu. BcrpoeHHbIe




GyHKUMM 1T TIOMCKa MAaKCMMyMa, MHHMMYMa, CYMMBI U CpEIHEro
apupmernueckoro. CopTUpOoBKa JaHHBIX B BbIIEJICHHOM JUAala3OHE.
ITocrpoenne auarpamMm (TUcTOrpaMma, KpyroBas [auarpamma, TOYEUHas

nuarpamma). Beibop tumna quarpaMMel

4.2

[Ipeo6pazoBanue dopmyn npu kKonupoBaHuu. OTHOCUTENBHAS, A0COMOTHAS

1 CMCIIaHHasA aapecanunsd

4.3

VYcnoBHbIE BBIYUCIEHHS B OJIEKTPOHHBIX TaOmunax. CyMMupoBaHHE U
NoJCYET 3HaYCHUH, OTBEYAIOLIMX 3aJaHHOMY ycia0BUI0. O6paboTka 60nbIINX

Ha60pOB JaHHBIX. UncneHHoe MOICIIMPOBAHUEC B DJICKTPOHHbBIX Ta6J'II/IHaX

4.4

Ponb nHOpMAIIMOHHBIX TEXHOJIOTHIM B Pa3BUTUU YKOHOMHKU MHUPA, CTPAHBI,
peruona. OTKpbIThIe 0O0pa3oBaTeibHbIe pecypchl. [Ipodeccun, cBs3aHHBIE C
nHOPMATHKON ¥ HMHPOPMALMOHHBIMU TEXHOJOTHSMH: BeO-Iu3aiiHep,
MPOTPAMMHUCT, pa3pabOTYUK MOOUJIBHBIX TMPHUIOKEHUH, TECTHPOBIIHUK,
apXUTEKTOP NMPOrpaMMHOI0 00€CHeueHH s, CIEHATUCT 110 aHAJIN3Y JAaHHBIX,

CUCTEMHBIN aIMUHUCTPATOP




IMPOBEPSIEMBIE HA OI'D ITIO UH®OPMATHUKE TPEBOBAHUS K
PE3VJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHON
IMPOT'PAMMBI OCHOBHOI'O OBILIIET'O OEPA3OBAHUS

Kon
MpoBEPSIEMOT0
TpeOOBaHUS

IIpoBepsieMbie TPeOOBaHUS K NPEAMETHBIM pe3y/1bTaTam
0a30BOTr0 YPOBHSI OCBOEHMSI OCHOBHOI 00pa30BaTeJbHOM
NPOrpaMMbl OCHOBHOTO 0011ero o0pazoBanus Ha ocHoBe PT'OC

1

3HaTh (MMOHUMATB)

11

Bnanenue OCHOBHBIMH MOHATHSMH: HHGoOpMaius, Imepenaya,
XpaHeHue u oOpaboTka uHQOpPMaUUU, aIropuT™M, MOJEIb,
1M (POBOM NPOAYKT U UX HCIIOJIb30BAHME JJIS PEIIEHUS YUEOHBIX U

MPAKTUYCCKUX 3a/1av

1.2

Bnagenue noOHATHSIMMH: BbICKA3bIBAHUC, JIOTMYCCKAsA Olcpanud,

JIOrHYCCKOC BBIPAKCHUC

VYmMmeTh

2.1

YMeHue onepupoBaTh €IUHUIIAMH U3MEPEHUS HHPOPMAILMOHHOT O

00bEMA U CKOPOCTH Tepeiavy TaHHbIX

2.2

YMeHue 3anuchiBaTh U CpaBHUBATH 1ienble yncia ot 0 mo 1024 B
pa3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CYUCIICHHS C OCHOBAHUSIMHU 2,

8, 16, BEIOTHATH apu(MeTHUeCKHe Onepaluy Hal HUMU

2.3

YMeHue KoaupoBaTh U JIEKOAMPOBATH COOOIIECHUS MO 3aJaHHBIM
MpaBWiaM; TOHMMAaHWE OCHOBHBIX ITPUHIUIIOB KOJAHPOBAHUS
uH(pOpMaAIUU PA3IUYHOW MPUPOABI: TEKCTOBOW, Trpaduueckoil,

ayzo

24

VYMeHne 3almuchIBaTh JOTHMUECKHUC BBIPAXKCHUA C UCIIOJB30BAHUEM
JU3BIOHKIINH, KOHBIOHKIIUN n OTpullaHUs, OIpeAcCIATh
HUCTUHHOCTb JOIHYCCKHX BBIpa)I(eHHf/'I, €CJI1 HU3BCCTHBI 3HAYCHUA
HCTHUHHOCTH BXOIAIIHNX B HETO IICPEMCHHBLIX, CTPOHUTH T3.6JII/II_II>I
HCTUHHOCTHU JJIA JJOIrNYCCKHX BprEDKGHHfI; 3aIIMChIBAaThb

JIOTHYCCKHUEC BBIPAXKCHUA HAa NU3YUIACMOM A3BIKE IIPOrpaMMUPOBAHUS

2.5

VYMmenue COCTAaBJIATH, BBIIMOJHATL BPYUYHYHO U Ha KOMIIBIOTCPC
HCCJIOKHBIC  aJITOPUTMbI  JJIA YHpaBJICHUA HUCIIOJTHUTCIISIMUA

(Uepenamika, YepT&KHUK M Jpyrue); co3laBaTb U OTIAXKUBAThH




[porpaMMbl Ha OJHOM U3 SI3bIKOB IporpammupoBanusi (Python,
C++, Ilackans, Java, C#, lllkonpHbld ANTopuTMUYECKUd S13BIK),
peanu3yrone HECIOXHBIE aIrOPUTMbl OOpabOTKH YHCIIOBBIX
JAHHBIX C MCHOJIB30BAaHUEM LMKJIOB M BETBICHWM; yMEHHE
pa3OuBaTh 3aJaud Ha MOJ3aJayd, HCIOJIb30BATH KOHCTAHTHI,
MEpEMEHHBbIE U BBIPAKEHHSA PA3JIWYHBIX TUIOB (YHCIIOBBIX,
JIOTHYECKUX, CHMBOJBHBIX); aHAJM3UPOBATh IPEIJIOKEHHBIH
aIrOpUTM, OIpENeNsaTh, KaKue pe3ylabTaTbl BO3MOXKHBI MpH

3aJaHHOM MHOXCECTBC UCXOAHBIX 3HAYCHHUH

2.6

YMeHue 3amucaTh Ha H3y4aeMOM SA3bIKE IPOrpaMMHUPOBAHUS
aJIrOpUTMBl IPOBEPKH JEIUMOCTH OIHOIO LIEJIOr0 YKClIa Ha
Apyroe, IpOBEPKU HATYPaIbHOIO YKCJIa HA MPOCTOTY, BBIAECICHUS
nu(p U3 HATYpaJIbHOTO YKCia, MOMCK MaKCUMyMOB, MUHUMYMOB,

CYMMBI 9K CIIOBOH IOCJICA0BATCIBHOCTHU

2.7

Bnagenue yMeHueM  OpHUEHTHPOBAThCA B  HEpPAPXUUECKOU
CTpyKType (aiiioBoii cucrembl, paboTaTh ¢ (ailoBoi cucTeMoit
MEePCOHAILHOTO KOMITBIOTEpa C KCMOJIb30BAaHUEM TI'papUuecKoro
uHTepdeiica, a MUMEHHO: CO37aBaTh, KOMMPOBaTh, IEpeMeIlaTh,

MepPEeNMEHOBBIBATD, YIAISATH U APXUBUPOBATH (DAlIIBI U KATAIOTH

2.8

BJ'Ia)ICHI/Ie YMCHUAMHU n HaBBbIKaMH HCITOJIB30BaHUA
I/IH(l)OpMaHI/IOHHI)IX N KOMMYHHKAIIUOHHBIX TEXHOJOT UM JJIA
IIOHCKa, XpaHCHUA, O6pa6OTKI/I " IIepeaavn U aHaJIM3a pa3JIMIHbIX

BUJI0B UH(OpMaLuu

2.9

VYMmenue BBI6I/IpaTB cIIoco0 IMpCACTaBJICHUSA JaHHBIX B
COOTBETCTBHM C IIOCTaBIIGHHOM 3ajauei (Ta6J’II/IHLI, CXEMHI,
Fpa(i)I/IKI/I, ,I[I/IarpaMMI)I) C HCIIOJIb30BAHHUEM COOTBCTCTBYIOIIUX

MPOrPaMMHBIX CPEICTB 00PaOOTKH TaHHBIX

2.10

YMmenue ¢opManu3oBaTh M CTPYKTYpUPOBAaTh HH(OPMAIIHIO,
HCIIOJIB3YSl DJIGKTPOHHBIC TAaOMMIBI 11 O0OpaOOTKH, aHalu3a H
BU3YaJIM3allMM YUCIIOBBIX JAHHBIX, B TOM YHCJIE C BBIACICHHEM
nvana3oHa TaOMMIBl M YHOPSAAOYMBAHUEM (COPTUPOBKOM) €ro
DJIEMEHTOB; yMEHHE TMPHMEHSATh B DIJIEKTPOHHBIX TaOJIUIIax
dopMmynbl s pacy€TOB € MCIOJNB30BAaHMEM  BCTPOCHHBIX

(byHKIMA, a0COMOTHOM, OTHOCUTEIBHON, CMEIIAHHON aJIpecalny;




HCII0JIb30BAaTh OJICKTPOHHBIC Ta6J'II/IIII)I JJIA YHCJIICHHOI'O
MOACIUPOBAHUA B IIPOCTBIX 3aJjadyaxX H3 pasHbIX MNOTPEAMCTHBIX

obnacreit




HEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITPOBEPSAEMbBIX HA
OI'2 11O HH®OPMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHNUS

[MudpoBas rpaMOTHOCTH

#H#HPar###1.1

@aiinel 1 nanku (katamoru). [IpuHIKIE MOCTpoeHUs (ailmoBBIX
cucreM. llomHoe ums daiina (mamkm). Ilyte k ¢aitny (mamke).
Pabora ¢ ¢ailaMp M KaTajoraMM CpeiCcTBAaMHU OIEPALMOHHOMN
CHCTEMBI: CO3/1aHMe, KON POBaHUE, nepemMelleHue,
IeperMEHOBaHNE U ynaneHue (aiioB U namnok (karajaoron). Tumsl
daiinos. CoiicTBa (haiinoB. DaiinoBeiii MeHemKep. [lonck daiinos

CpeICTBaMU OIEPAllMOHHON CHCTEMBI

1.2

OOwenuHenne komnbioTepoB B ceTb. Cerb HMHTepHer. Be0-
cTpanuua, Be6-caiiT. CTpykTypa agpecoB BeO-pecypcoB. bpaysep.
ITouckoBbie cucremsbl. [Tonck nHOpPMAIUK MO KIHOYEBBIM CIIOBaM
U 110 n300paxkeHuto. JlocToBepHOCTh HH(POPMALIMH, [TOTy4YEHHON U3

Nurtepuera. IP-anpeca y3no0B. CeTeBoe XpaHEHUE TaHHBIX

TeopeTnueckue 0CHOBBI HHHOPMATUKH

2.1

JIucKkpeTHOCTh JTaHHBIX. BO3MOXXHOCTH ONMWCAaHMS HEMPEPHIBHBIX
00BEKTOB U IIPOL[ECCOB C MOMOUIBIO TUCKPETHBIX 1aHHBIX.

CumBon. Andasut. MomHocts andasura. [[Bondnslil andaBur.
KonmuyectBO  BCEBO3MOXHBIX  CIIOB  (KOJOBBIX KOMOWHAIIMIA)
¢buKcpoBaHHON TIMHBI B IBOMYHOM andasute. [IpeodpazoBanue
moboro andaBuTa K OBOMYHOMY. KOIMYECTBO pa3iMUYHBIX CIIOB
(bUKCHPOBAHHOM JIMHBI B anipaBUTE OMpeaenEHHON MOIIHOCTH.
KomupoBanue cumBOIOB OfHOrO ajipaBUTa C MOMOIIBIO KOZOBBIX
cIoB B ApyroM andaBuTe, KOAoOBas TabiWIa, JEKOAMPOBAHUE.
Komuposanue tekcroB. PaBHOMepHBIN koa. HepaBHOMEpHBI KOI.
KomupoBka ASCII. BocbmuOuTHBIE KOAMPOBKH. IloHsATHE O
kogupoBkax ~ UNICODE. JlekogupoBaHue  COOOMICHUH  C
UCIOJIb30BAHUEM pPAaBHOMEPHOTO M  HEPaBHOMEPHOrO  KOJa.

HNudpopmarmonHelii 00bEM TekcTa

2.2

WNudopmarimonneiii 006EM NaHHBIX. BUT — MUHUMAaNbHAS €IUHUIIA




KOJIMYeCTBAa HMH(POpPMAIUU — JIBOWYHBIA pa3psia.  EmxuHUALBI
u3MepeHuss MHGOpPMAaMOHHOTO O0BEMA JaHHBIX. bur, OaWr,
kuio0anT, wmerabait, rurabaiit. CKOpOCTh Iiepenadd JaHHBIX.

Enuaunp ckopocTu nepenavyu JaHHBIX

2.3

KomupoBanne nsera. [[BeroBbie mogemn. Monens RGB. ['myOGuna
koaupoBanus. [lammTpa.

PacTpoBoe M BeKTOpHOE MpeacTaBiieHHe M300pakeHui. [Tukcens.
Onenka WHPOPMALMOHHOTO 00BEMa TrpadUUecCKUX MaHHBIX I

pPacTpoOBOro U300paKEHUS

24

Konuposanue 3Byka. PaspsangHocTs u yactora 3anucu. KonuaectBo
KAaHAJIOB 3aIIHACH.
OneHka  KOJIMYECTBEHHBIX  I1apaMeETpoOB, CBSI3aHHBIX c

MPEACTABICHUEM U XpaHEHUEM 3BYKOBBIX (haiiyioB

2.5

HeHOSI/IL{I/IOHHBIe U MMO3UIIMOHHBIC CUCTEMBbI CUHUCIICHUS. Aﬂ(baBHT.
OcHoBanue. Pa3eépuyTtas ¢Qopma 3anucum uyucna. IlepeBon B
ACCATUYHYIO CHCTEMY 4YHCCII, 3allMCaAHHBIX B JPYIrUuX CHCTEMax
CUHNCIICHUS.

PumMmckas cuctema cuurcieHus

2.6

JBouuHas cuctema cuncieHus. [lepeBon menbix yncen B mpeaenax
or 0 no 1024 B gBOMYHYyIO cucTteMy cuucieHus. BocbmepuuHas
cucrtema cuuciieHus. [lepeBon uncen U3 BOCbMEPUYHON CHCTEMBI B
JIBOUYHYO u JIECATUYHYO CHCTEMBI u o0paTHO.
[llectHaguatepuyHas cucrema cuuciaeHus. llepeBony umcen wus
IIECTHAIIATEPUYHON CHUCTEMBI B JIBOMYHYIO, BOCBMEPUUHYIO U
JNECATUYHYI) CHUCTEMBbI M OOpaTHO. ApU(pMETHYECKHE Ollepaluu B

JBOMYHOIN CHCTEME CUMCICHUS

2.7

Jlornueckue BBICKA3bIBAHMSI. Jlornueckue 3HAYCHHUS
BBICKA3bIBAHUN. OJIEMEHTApHBIE U COCTaBHBIC BBICKAa3bIBAHUSI.
Jlornueckue  omepauuu:  «u»  (KOHBIOHKIUS,  JIOTHYECKOE
YMHOXEHHUE), «HIN» (IU3BIOHKIHS, JIOTHUYECKOE CIIOKEHUE), «HE»
(mornueckoe oTpumanue). IlpumopuTeT JOrHMUECKUX Omeparui.
OmpeneneHne WCTUHHOCTH COCTABHOTO BBICKA3bIBAHUS, €CIIU
W3BECTHBI 3HAUYCHHSI UCTUHHOCTH BXOJSIINX B HETO 3JIEMEHTAPHBIX

BbICKa3bIBaHMM. Jlormueckue BelpaxeHus. IlpaBuna 3amucu




JJOrHYCCKHUX BLIpa)KeHHﬁ. HOCTpOCHI/Ie Ta6J'II/ILI HCTUHHOCTHU

JIOTUYECKUX BBIPAKECHUU

2.8

Jlornueckue »JjIeMEHTBI. 3HAKOMCTBO C JIOTMYECKHMH OCHOBaMH

KOMITBIOTEPA

2.9

HenpepbiBHble M OuCKpeTHbIE MoAenu. MMuTanMoOHHBIE MOZIEIH.
Urpossie mogenn. OnieHKa aIeKBATHOCTU MOEIHA MOJICIIUPYEMOMY

O6’beKTy " OCJIIM MO CIIMPOBAHUA

2.10

Tabmuunble Monmenu. Tabmuia Kak IpeIcTaBICHUE OTHOLICHHUS.
ba3pl pmanHbix. OTOOp B TalOiuue CTPOK, YJIOBJIETBOPSAIOIINX

3aIaHHOMY YCJIOBHIO
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I'padp. Bepumna, peGpo, nyTts. OpHEHTHUpOBaHHbIE U
HeopueHTupoBaHHbIE rpadbl. [nunHa (Bec) pedpa. BecoBas maTpuia
rpada. Jnuna nyta Mexay BepmwmHamu rpada.  Ilouck
ONTUMANBHOrO MyTH B rpade. HayanbHas BepiimHa (MCTOUYHUK) U
KOHEYHass BepmmHa (CTOK) B  OPHEHTHPOBAHHOM  rpade.

Braucnenne koiandecTsa HYTeﬁ B HaAIIpaBJICHHOM allUKJINYCCKOM

rpade

2.12

HepeBo. Kopenb, BepmmHa (y3ein), JUCT, peOpo (ayra) aepesa.
Bricora nepesa. Ilonnepeso. IIpumepsl UCIIOIB30BaHUS JE€PEBLEB.

[TepeGop BapraHTOB ¢ MOMOIUIBIO JepeBa

AJ'IFOpI/ITMI)I " OporpaMMHupOBaHUC

3.1

CsaoiictBa anroputma. CriocoObl 3amucu anropuTMa (CIOBECHBIH, B
BHJIe OJIOK-CXEMBI, IPOrpamMMma).

CocraBrieHue airopuTMOB M TPOTPaMM C HCHOJIb30BAaHUEM
BETBJIICHUW, IHMKJIOB ¥ BCIHOMOTaTelbHBIX alTOPUTMOB IS
ynpasieHust ucnonHutenem (Pobot, YUepenamka, YepTé&xHuk u

Jpyrue). BeinonHeHne aropuTMOoB BpyYHYIO U Ha KOMIIBIOTEpE

3.2

A3pik mporpammupoBanus (Python, C++, Ilackanb, Java, C#,
[IxonbHBINA ANTOPUTMHYECKUN SI3BIK).

Cucrema TpOrpaMMHpPOBAHMS: PpEJAKTOp TEKCTa IPOrpaMM,
TPAHCIISTOP, OTJIATUHUK.

IlepeMenHas: Tun, uMs, 3HadeHue. Llenble, BelECTBEHHBIE H

CHUMBOJIBHBIC ITICPCMCHHBIC.




Onepatop mnpucBauBaHus. ApuU(METHUYECKHE BBIPAKEHUS U
HOpSIIOK  MX BhlUMCHEHUA. Omnepanuu ¢ LEJIbIMH  YUCIIAMU:
LEIOYUCICHHOE JIeJIEHWe, OCTaTOK OT JeJjeHus. BeTBiueHus.
CocraBHble ycnoBHsS (3alMCh JIOTMUECKMX BBIPOKEHUH Ha
M3y4aeMOM sI3bIKE MporpaMMmupoBanus). Haxoxnenne MuHMMyMa

U MakcuMyma u3 JBYX, TpE€X M 4YeThlpéx uucen. Pemenue
KBaJIpaTHOTO ypaBHEHUS, UMEIOIIEr0 BellecTBeHHbIe KOpHU. L{uki
¢ ycnoBueM. AnropuTMm EBkimna ayis HaXokJIeHUsT HauOOJBIIEro
obmiero AenuTeNs BYX HaTypajibHbIX uuceln. PazOuenue 3amucu
HaTypaJIbHOTO 4KCJa B IO3MLMOHHOM CHCTEME C OCHOBAHHEM,
MeHbIIUM wWin paBHbIM 10, Ha otnensHble tu@pbl. Luka c
NEePEMEHHONW. AJITOPUTMBI NPOBEPKU JEIMMOCTH OJHOIO LEJIOro

qrcia Ha APYyroe, NpoBEpKH HATypaJbHOrO YK CIIa Ha TPOCTOTY

3.3

O6paboTka CHUMBOJBHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBEIC)
nepemennbie. [TocumBonbHas 06padoTka ctpok. [Tomcuér yacToThl
MOSBIIGHUS CHUMBOJIAa B CTpoKe. Bcerpoennble GyHKIMM auist

00paboTKH CTPOK

3.4

Omnpeznenenrne BO3MOXKHBIX PE3yJIbTaTOB PabOTHl alropuTMa MpH
JTAHHOM MHOXECTBE BXOJHBIX JAHHBIX, ONPEIEICHUE BO3MOKHBIX

BXOJHBIX JAaHHBIX, IPUBOAAIINX K TAHHOMY PC3YyJIbTATy

3.5

Tabmuunble BeaMuuHBl (MaccuBbl). OIHOMEPHBIE MAacCCHBBI.
CocraBreHue W OTJIAJKa MPOrpamMM, pPeaJH3yOIIUX TUIIOBBIE
IrOpUTMbl  00paOOTKHM OAHOMEPHBIX YHCJIOBBIX MAacCHUBOB, Ha
OJHOM M3 A3bIKOB mporpammupoBanus (Python, C++, Ilackains,
Java, C#, llkonpHblli AnroputMuueckuil S3bIK): 3amojgHeHue
YHCIOBOI'O MAacCHBa CIy4YalHBIMH 4YMCIAMH, B COOTBETCTBUHU C
dopMmynoil wmiaM myTéM BBOJA UHUCEN, HAXOXKIEHHE CYMMBbI
9JIEMEHTOB MAacCHBa, JHMHEHHBI NOUCK 3aJaHHOIO 3HAYEHUS B
MaccuBe, TMOACYET HJIEMEHTOB MAacCUBa, YJOBJIETBOPSIOLIMX
3aJlaHHOMY YCIJIOBHIO, HaXO0XJIeHUE MUHUMAaJIbHOT'O
(MakcumanpHOro) »sjemeHta MaccuBa. CopTUpoBKa MaccuBa.
OO0paboTka MOTOKA JAaHHBIX: BBIYMCICHHE KOJIUYECTBA, CYMMBI,
cpenHero apu@MeTHuecKoro, MUHMUMAJbHOTO M MaKCHMAaJIbHOTO

3HA4YCHUA JJICMCHTOB MMOCICAOBATCIIBHOCTH, YAOBJICTBOPAIOIINX




3aJlaHHOMY YCJIOBHIO

3.6

VYupaenenue. Curnan. O6patHas cBs3b. [lonydeHne cUTHAIOB OT
U(GPOBBIX JATYMKOB (HAMpPUMEp, KACaHUS, PACCTOSHHUSA, CBETa,
3ByKa). Ilpumepsl Hcronb3oBaHMs MpPUHIUIIA OOpPaTHOHM CBSI3U B
CHUCTEMaxX YIPABJICHHUS TEXHUYECKMMH YCTPOWCTBAMH C IOMOILBIO

JaT4YUKOB, B TOM 4YHUCJIC B pO6OTOTeXHI/IKe

WNHupopManimoHHbIe TEXHOIOTHH
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TekcToBbIE TOKYMEHTBI M MX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHHUIA,
ab3ai11, CTpOKa, CJI0BO, CHMBOI).

TekcTOBBIM TPOIIECCOP — UMHCTPYMEHT CO3JaHUs, PEIAKTUPOBAHUS
u  QopmatupoBaHus  TekcToB. IIpaBuma Habopa  Tekcra.
PenaktupoBanue tekcra. CoiictBa cumBosioB. Llpudt. Twums
mpudroB  (pyOsieHble, ¢  3aceYKaMH, MOHOIIWPHHHBIC).
[lonyxxupHoe u KypcuBHOoe HauepraHue. CBoiicTBa ab3aleB:
TpaHMIlbl, a03alHBIA  OTCTYI, WHTEpBaJ, BbIPAaBHUBAHHE.
[TapameTpsl CTpaHHUIIBL. Crunesoe ¢hopmaTupoBaHue.
CtpykTypupoBaHHe HHPOPMAIMH C MIOMOIIBIO CIIMCKOB M TAOJIHII.
MHuoroypoBHeBble crnuckd. JloOaBiaeHue TaOMUI B TEKCTOBBIE
JTOKyMeHTBhl. BcTaBka H300pakeHUH B TEKCTOBBIE JOKYMEHTHI.
OO0TexkaHne HM300paKEHUM TEKCTOM. BKitoueHHe B TEKCTOBBIN
JOKYMEHT  JHarpamm, dbopmy, HyMepaIuu CTpaHHII,

KOJIOHTHUTYJIOB, CCBIJIOK U IPYI'UX 3JICMCHTOB

4.2

PactpoBeie pucynku. Mcnonp3oBanne rpauaecKiux NPAMHTHBOB.

Onepanuu penakTupoBaHus rpadpuueckux 0ObEKTOB, B TOM YHCIIE
nudpoBeIx (ororpaduii: U3MEHEHHE pa3Mmepa, oOpe3Ka, MOBOPOT,
oTpakeHue, pabora c obOnacTaMu (BBbIIEIEHUE, KOMHUPOBAHHE,
3aJMBKa LBETOM), KOPPEKUHMs IIBETa, SIPKOCTH M KOHTPACTHOCTH.
Bektopnas  rpaguka.  Co3naHue  BEKTOPHBIX  PHCYHKOB
BCTPOCHHBIMH CpPEACTBAMH TEKCTOBOT'O IIPOLIECCOpa MIH JIPYTHX
nporpamMm (mipusioxkeHui). JloOaBiieHHME BEKTOPHBIX PHUCYHKOB B

JAOKYMCHTBI

4.3

[ToaroroBka MyabTUMENUNHHBIX Tpe3eHTauni. Cnaitn. JlobaBneHnue
Ha Claig Tekcra W u300paxeHwil. Pabora ¢ HECKOIbKUMHU

cinaiigamu. JloOaBieHue Ha ciail]] ayJUOBHU3YalbHBIX JaHHBIX.




Anumanus. ['unepccbuiku

4.4

Turbl JaHHBIX B SYEHKaX 3JICKTPOHHON TaOiMIbl. PenaktupoBaHue
u ¢dopMatupoBanue TaOimi. BcTpoeHHble (YHKIUM IS TOMCKA
MaKCUMyMa, MHHHUMYMa, CyMMBI U CpPEIHEr0 apu(MeTHIECKOTO.
CopTupoBKa JaHHBIX B BBIJICICHHOM 1uama3one. llocTpoeHue
auarpamMMm  (TUCTOrpaMMa, KpyroBasi —JauarpamMma, TodedHas
nuarpamma). Beibop tuna nuarpammel. IIpeobpazoBanue dopmyin
npu kKomupoBaHuHU. OTHOCHTENbHAs, a0CONIOTHAs W CMeEUIaHHas

azpecanus

4.5

VYci0BHBIE BBIYUCIIEHUS B 3JIEKTPOHHBIX Tabauax. CyMMuUpoBaHue
M TOACYET 3HAYEHUM, OTBEUYAIOLIIMX 33JaHHOMY YCJIOBHIO.
O6paboTka 00JbIINX HabopoB JTAaHHBIX. Yucnennoe

MOACINPOBAHUEC B 3JICKTPOHHBIX Ta6n1/1uax




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

Nudopmaruka: 7-i1 kinacc: 0a30Bblid YpPOBEHB: /

Bbocosa JI.JI., BocoBa A.1O.

Axunoneproe obmiectBo "UznarensctBo "[IpocBenienue"
Nudopmaruka: 8-i kinacc: /bocosa JI.JI., bocosa A.1O.
AxnnonepHoe o6miecto "M3znarensctBo "lIpocremienue”
HNudopmatuka: 9-i knacc: /bocosa JI.JI., Bocosa A.1O.

AxuuonepHoe obmectBo "M3narensctBo "l[Ipocsenienue”

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

NHTEPHET
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