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MNOACHUTEJBHASA 3AIIMCKA

[Iporpamma o uH(pOpMaTUKE Ha YPOBHE OCHOBHOIO 0OIEro 0Opa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus, MPECTaBICHHbIX
B ®I'OC 00O, a Taxxe henepanpHOI paboueii TPOrpaMMbl BOCITUTAHHS.

[Iporpamma 1o uHoOpMaTuke Aa€T NpPENCTaBICHUE O LENAX, OoOIen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS M Pa3BUTHUA OOYYAIONIMXCS CpEACTBaAaMU
uHpopMaTUKd Ha 0a30BOM YypOBHE, YCTaHABIMBAET 0053aTeIbHOE MPEIMETHOE
CoJIep>KaHMe, MPEAYCMATPUBAET €r0 CTPYKTYPUPOBAHUE IO pa3/ie]iaM U TEMaM.

[Iporpamma 1o nHpopmMaTHKe ONpeaeseT KOJIUYECTBEHHbBIE U KaU€CTBEHHbBIE
XapaKTEPUCTUKN Y4eOHOro mMaTepuaia Il KaKJoro roja Uu3y4yeHus, B TOM YUCIE
JUISL COJIEPKATEJIbHOTO HAIOJHEHUS PAa3HOrOo BHUAA KOHTPOJSA (IIPOMEKYTOUHOM
aTTeCTallUH oOyuaromuxcs, BCEPOCCUMCKUX IIPOBEPOYHBIX pabor,
roCyJ1apCTBEHHON UTOTOBOM aTTeCTAIUN).

[Iporpamma 1o wuHGOpPMATUKE SABJISETCS OCHOBOM JUIsl  COCTaBJICHHS
aBTOPCKUX YUEOHBIX MPOTPaMM, TEMATUUECKOTO TUIAHUPOBAHUS KypCa YUUTEIIEM.

LensmMu wm3ydeHuss UWHGOOPMATUKA HA YpPOBHE OCHOBHOIO  OOWIEro
00pa30BaHUsI ABJISAIOTCS:

(opMupOBaHHE OCHOB MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO PAa3BUTHA HAayKH HHPOPMATUKH, TOCTHXKEHHSIM HAyYHO-TEXHHUYECKOTO
nporpecca M OONIECTBEHHOM MpaKTUKH, 32 CUET PA3BUTHUSI MPEACTABICHHUA 00
uHbOpMaIlMU KaK O Ba)KHEWIIEM CTPAaTErHMYECKOM PECypce pa3BUTHUS JIMYHOCTH,
rocynapcTBa, OOIIECTBA, IOHUMaHUS pOJM HHPOPMAIMOHHBIX IPOLECCOB,
UH(POPMAILIMOHHBIX PECYPCOB M HH(OPMALMOHHBIX TEXHOJOTMH B YCIOBMSIX
unppoBoil TpaHchopmauu MHOTUX cep )KU3HU COBPEMEHHOTO OOIIECTBA;

o0OecrieyeHrue YCIOBUM, CIOCOOCTBYIOIIMX PA3BUTHUIO AJITOPUTMUYECKOTO
MBILUIEHUSI KaK HEO0OXOJUMOro YCJIOBUSA MNPO(ECCHOHAIBHON AEATeIbHOCTH B
COBPEMEHHOM HMH(POPMAIIMOHHOM OOIIECTBE, MNPEANOJaramero CrocoOHOCTh
oOyuyaroiierocss pa3OWBaTh CIOXKHBIE 3a7adyd Ha OoJjiee TPOCThIE IMOJ3a/auu,
CpaBHUBATh HOBBIE 33/1a4M C 33Ja4aMM, pEHIEHHBIMU paHee, ONPEeeNsITh aru ass
JOCTHKEHUSI pe3yJIbTaTa U Tak JaJiee;

dbopMHupOoBaHWEe U paA3BUTHUE KOMIIETCHIIMA OOydJammxcs B 00JacTu
UCIIOJIb30BaHUsl NHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTUH, B TOM UYHCJIE
3HAaHWM, YMEHUWA U HaBBIKOB paboOThl ¢ HH(MOpManued, NIporpaMMHUpPOBAHHUS,
KOMMYHHUKAIIUM B COBPEMEHHBIX LM(PPOBBIX CpeAax B YCIOBHUSIX oOecreueHus
nH(OPMAITMOHHON O€30MaCHOCTH JIMYHOCTUA 00YYaroerocs;

BOCIIUTAHUE OTBETCTBEHHOTO M M30UPATENbHOTO OTHOLICHUS K MH(QOpMAIIH
C y4€TOM MPABOBBIX U 3TUYECKHUX ACIEKTOB €€ paclpOCTPAaHEHUs, CTPEMJIEHUS K
NPOJOJDKEHUIO 00pa3oBaHUs B 00JacTH HMHMOPMALMOHHBIX TEXHOJOTUHA U



CO3UJATEIbHON JEATETbHOCTH C TMPUMEHEHHEM CPEeACTB HH(OPMAIMOHHBIX
TE€XHOJIOTHUM.

HNupopmatrka B OCHOBHOM 0011[eM 00pa30BaHUH OTPAKAET:

CYIIHOCTh HMH(POPMATUKM KaK HAYYHOM JUCHUIUIMHBI, H3ydarolleu
3aKOHOMEPHOCTH MPOTEKAHUsI M BO3MOKHOCTH aBTOMATHU3AIIMU UH(POPMAIIMOHHBIX
IPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHBIE ~ 00JIaCTM  TpUMEHEHUs  WH(POPMATUKU, TPEKIE  BCEro
UH(GOPMAIIMOHHBIE TEXHOJIOTUH, YIIPABIEHUE U COIUAIBHYIO Cchepy;

MEXAUCIUIUIMHAPHBIN ~ XapakTep HUHQOPMATUKH UM MHGOPMAIIMOHHON
JESITEIIbHOCTH.

N3yuenne uWHQPOpPMATUKH  OKa3bIBa€T  CYIIECTBEHHOE  BJIMSHUE  Ha
(dbopMHpOBaHHE MHMPOBO33PEHHS OOYYAIOMIETrOCs, €ro JKU3HEHHYIO IMO3ULUIO,
3aKJIaJbIBACT OCHOBHI  TMOHUMAHUSI  MNPUHIUIOB  (DYHKIHMOHUPOBAHUS U
UCII0JIb30BaHUsI MH(DOPMAIIMOHHBIX TEXHOJIOTUN KaK HEOOXOJUMOTO MHCTPYMEHTA
IPAKTUYECKU JII0OOOM JEATeNTbHOCTM W OAHOrO U3 Haubosee 3HAYMMBIX
TEXHOJIOTUYECKUX  JIOCTHKEHHM  COBPEMEHHOM  [UBWIM3AIMU.  MHOrue
IIPEIMETHBIE 3HAHUS U CIIOCOOBI JIEATEIbHOCTH, OCBOEHHBIE 00YyYarOUUMUCS MpU
U3y4eHUU UHGOPMATHKH, HAXOJAT MIPUMEHEHHE KaK B paMKaxX 00pa30BaTEeIbHOIO
mpoliecca TMpU W3YYEHUU JPYrUX TMPEIMETHBIX o0yiacTeld, Tak M B HWHBIX
KU3HCHHBIX CHUTYaIMAX, CTAHOBITCS 3HAYMMBIMU I (HOPMUPOBAHHS KA4ECTB
JUYHOCTH, TO €CTh OPUEHTUPOBaHBI Ha (POPMUPOBAHUE METANPEIMETHBIX H
JUYHOCTHBIX PE3YJIHTATOB O0YUYEHUS.

OcHoBHbIe 3a7aun yueOHoro npeameta «Mudpopmatuka» — chopMupoBath y
0OyJaroIMXCsl:

MOHUMAaHUE TPUHIUIIOB YCTPOWCTBA W (DYHKIIMOHUPOBAHUS OOBEKTOB
HU(POBOrO OKPYKEHHMsI, MPEICTABICHU 00 HMCTOPUM W TEHIACHUUAX Pa3BUTHS
uH(pOpMaTHKHU Neproia HudpoBoil TpaHchoOpMaUU COBPEMEHHOTO 00IIECTBA;

3HAHMS, YMEHUS U HABBIKM TPAMOTHOM MOCTAHOBKU 3aj1a4, BO3HUKAIOIINX B
MPAKTUYECKON JEATEIBHOCTH, IS MX PEHICHUS C MOMOIIbI0 MH(POPMAIMOHHBIX
TEXHOJIOTUM, YMEHHsSI W HaBBIKM (hOPMAJTU30BAHHOTO OIMCAHMS TOCTABICHHBIX
3ajay;

0a30Bbic 3HAHHMS 00 WH(GOPMAIIMOHHOM MOJICTUPOBAHUM, B TOM YHUCJE O
MaTeMaTUYECKOM MO/JICIMPOBAHUY;

3HAHHE OCHOBHBIX QJITOPUTMHUUYECKHX CTPYKTYpP U yMEHUE TPHUMEHSTH 3TU
3HAHUS IS TTOCTPOCHUSI aJITOPUTMOB pELICHUs 3aJad MO0 UX MaTeMaTHUYEeCKUM
MOJIETISIM;

YMEHUSI U HABBIKM COCTAaBJEHUS MPOCTHIX NPOrpaMM IO MOCTPOCHHOMY
QITOPUTMY Ha OJTHOM M3 3bIKOB POIPaMMHPOBaHUS BICOKOTO YPOBHS;



YyMEHUS ¥ HaBbIKH J(P(EKTUBHOTO HWCIOJIB30BAHMS OCHOBHBIX THIIOB
MPUKIIAIHBIX TporpamMM (IIPUIIOKEHHI) 00IIero Ha3HAaYeHUsT U MH(POPMAIIMOHHBIX
CHUCTEM JIJI PEIICHHS C UX MOMOIIBIO MPAKTHYECKUX 3a]a4, BiajcHUuE 0a30BBIMHU
HOpMaMUd HWH(POPMAIIMOHHOM OSTUKHM M TpaBa, OCHOBaMH HH(POPMAIMOHHON
0e30MacHOCTH;

YMEHUE TPAMOTHO HHTEPIPETUPOBATH PE3YyJbTAThl PEHICHUS MPAKTHYECKHUX
3alad C TOMOIIBbI0 HWH(POPMAIMOHHBIX TEXHOJOTUW, MPUMEHSTh TOTyYCHHBIE
pe3yJbTaThl B MPAKTUYECKOU JICSITCIHBHOCTH.

Henmu wm 3amauu u3ydeHUs WHPOPMATHKKM Ha YPOBHE OCHOBHOI'O OOIIETO
o0pa3oBaHUs OMNPEACISIIOT CTPYKTYPY OCHOBHOIO COJIEp)KaHUs Y4eOHOro
MpeIMETa B BUE CIASAYIOMNX YETHIPEX TEMAaTHUECKUX PA3/ICIIOB:

urdpoBas rpaMOTHOCTH;

TEOPETUICCKHE OCHOBBI HH()OPMATHKH;

aJTOPUTMBI U TIPOTPaMMHUPOBAHUE;

UH()OpPMAITMOHHBIE TEXHOJIOTHUH.

Ha m3ydenune mndopmatuku Ha 6azoBoM ypoBHe oTBoauTcs 102 gaca: B 7
kimacce — 34 4daca (1 gac B Hemento), B 8 kimacce — 34 ygaca (1 gac B Heneno), B 9
kimacce — 34 gaca (1 Jac B Hezelno).



COAEPXKXAHUE OBYYEHUSA
7 KIIACC

udposast rpaMOTHOCTD

KoMnbroTep — yHHBepcajJbHOE YCTPOCTBO 00pad0TKM JAHHBIX

Komnpiorep — yHUBEpCaIbHOE BBIUMCIUTEIBLHOE YCTPONCTBO, paboTaroliee
no nporpamMmme. TUIBI KOMIBIOTEPOB: MEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHbBIE
KOMIBIOTEPHI, CYNIEPKOMITbIOTEPbl. MOOUIIBHBIE YCTPOUCTRA.

OcHOBHBIE KOMIIOHEHThl KOMIbIOTEpAa M UX Ha3zHaueHue. [Ipoueccop.
OnepatvBHass W [JOJTOBPEMEHHAas IMaMsAThb. YCTPOHCTBA BBOJA U BBIBOJA.
CeHCcopHBII BBOJ, JAaTYUKU MOOWJIBHBIX YCTPOWCTB, CPEJICTBA OHMOMETPUUYECKOMN
ayTeHTU(UKALIHH.

Hctopuss pa3BUTHUS KOMIBIOTEPOB U  IMPOTPAaMMHOIO  OOECHEUEHHS.
[Toxonenuss koMIbrOTEPOB. COBpPEMEHHBIE TEHJECHLUWH Pa3BUTHS KOMIIBIOTEPOB.
CyTepKOMIBIOTEPHI.

[TapanienbHbIE BEIYUCICHUS.

[lepconanbubiii koMmmbioTep. [Iporeccop M ero xapakTepUCTHKH (TaKTOBas
yacToTa, pa3psaHocTs). OmnepatuBHas mnamsaTh. JlodroBpeMeHHas MNaMSATh.
VYerpoiictBa BBoa U BbIBOJA. OOBEM XpaHUMBIX JAaHHBIX (ONEpaTHBHAS MaMSTh
KOMITBIOTEPA, KECTKUM M TBEPAOTENbHBIA JUCK, MOCTOSIHHAS MaMATh cMapT(oHa)
U CKOPOCTb JOCTYTA JJIsl pAa3JIMYHBIX BUJOB HOCUTEIIEH.

Texnuka 0€30MacHOCTH U MpaBuiia padbOThl HA KOMIIBIOTEPE.

IIporpamMMbI U JaHHBbIE

[IporpammHoe obOecrnieueHue kommbioTepa. llpukiagHoe mnporpaMMHoOe
obecrieueHue. CuctemHoe MIPOTPaMMHOE obecrnieyeHue. CucremMbl
nporpammupoBanus. [IpaBoBasi oxpaHa mporpamMMm W JaHHbBIX. becrmiatHeie u
yCJIOBHO-0€ectuiaTHbIe mporpammbl. CBOOOAHOE MporpaMMHOE 00ecTieYeHHE.

@aitnpl 1 manku (katanoru). [IpuHOUIBI TOCTpOEHUST (DAMITOBBIX CHCTEM.
[Tomnoe wms daiina (manku). Ilyte k ¢aitny (manke). PaGora ¢ daiinamu u
KAaTaJIOTaMH CPEICTBAMH OIEPALMOHHOW CHCTEMBI: CO3[aHUE, KONMPOBAaHUE,
nepeMelieHre, NepeuMeHoOBaHuE U yjaieHue (pailioB u namnok (kataiaoron). THUITbI
¢aiinos. CaoiicTBa (aitnoB. XapakTepHble pa3Mepbl (aiIoB pa3IUUYHBIX THUIIOB
(cTpaHuIla TEKCTa, ICKTPOHHAS KHHUTA, QoTorpadus, 3anmuch MEeCHU, BUIACOKIIUII,
MOJIHOMETPXHBIA (uiibM). ApxuBarusi AaHHBIX. lcmoiib3oBaHWE MPOrpamMm-
apxuBatopoB. DaitnoBeiii MeHemxkep. [lonck (aitioB cpeacTBamMu omeparuoOHHON
CUCTEMBI.

KomneroTepHsie BUPYChl U ApYrHE BPEAOHOCHBIE MporpaMmbl. [Iporpammel
JUIS1 3AIIUTHI OT BUPYCOB.

KomnbrorepHbie ceTn



O0benuHeHnEe KOMIBIOTEpOB B ceTh. Cerh MuTepHET. Beb-cTpanuima, BeO-
caiit. CtpykTypa aapecoB BeO-pecypcoB. bpayzep. IlouckoBsie cuctemsl. [louck
uHOpMaAIlMU TIO0 KIIOYEBBIM CJIOBaM M MO H300pakeHuto. Jl0cTOBEpHOCTH
uHdopmaluu, noaydyeHnoi uz Uurepuera.

CoBpeMeHHBIE CEpPBUCHI UHTEPHET-KOMMYHUKAIIU.

CereBoil 3THKET, 0a30BbIe HOPMBI MH(POPMAIIMOHHON STUKUA U TpaBa Npu
pabote B UntepueTe. CTpaTerun 6e3omacHOTo noBeAcHNs B IHTEpHETE.

Teoperuyeckue 0CHOBbI HHPOPMATHKH

Nudopmanus u uHPOPMALMOHHBIE POLECCHI

HNupopmanivs — 01HO U3 OCHOBHBIX MOHSITHI COBPEMEHHOM HAYKH.

Nudopmanus kak cBeieHUs, MPeIHa3HAYEHHBIC I BOCIIPUSITHUS YEIIOBEKOM,
u  uHpopManMs Kak JIaHHBbIE, KOTOpPhIE MOTYT OBITh  00pabOTaHbI
aBTOMATU3UPOBAHHON CUCTEMOM.

JIUCKpETHOCTh TaHHBIX. BO3MOXXHOCTh ONKCAHUsI HEMPEPHIBHBIX 00BEKTOB U
MIPOIIECCOB C IMTOMOIUIBIO TUCKPETHBIX JTAHHBIX.

NudopmaiimonHpie Tpolecchl — TMPOIECChl, CBS3aHHBIE C XPAHEHHEM,
npeoOpa3oBaHUEM U MEpeaadeii TaHHBIX.

IIpencraBiaenue nuapopmanuu

CumBois. Andasur. MomHocTs andaButa. Pa3HooOpasue S3bIKOB U
andaButoB. EcrecTBeHHbIC U (DOopMabHBIC S3BIKU. AJIPaBUT TEKCTOB Ha PYCCKOM
s3pike.  JIBowuHblid andaBut. KojgnuecTBO BCEBO3MOXHBIX CJIOB (KOJIOBBIX
KOMOUMHaIui) (UKCUPOBAHHOW JUIMHBI B JBOUYHOM andasute. [IpeoOpazoBanue
moboro andasuta K ABOMYHOMY. KomudyecTBO pasznuyHbBIX CIOB (PUKCHPOBAHHOM
JUTHBI B ali(aBUTE ONPeNeIEHHON MOIITHOCTH.

KomupoBanue cumBOIOB OMHOTO ajdaBUTa C MOMOIIBIO KOJOBBIX CIIOB B
npyrom andasute, KoJ10Bas TabnuIla, 1€KOIUPOBAHUE.

JIBonunsiii koa. IlpencrtaBiieHne NaHHBIX B KOMIBIOTEPE KaK TEKCTOB B
JTIBOUYHOM ajihaBuTe.

Nudopmarmonneiii  00béM JaHHBIX. bBUT — MUHUMalbHAs CAWHHUIIA
KOJInyecTBa HMH(pOpMAIMu — JABOMYHBIM  paspsn. EauHUIBl  HU3MepeHus
nHpopMarimoHHoro o0bEéMa JaHHbIX. but, 0aiT, Kun00aiT, MeradaiT, ruradaiT.

CkopocTh Tiepefauv JAaHHbIX. EJIUMHUIBI CKOPOCTH TMepelayd JaHHbIX.

KomupoBanne tekcroB. PaBHOmepHbii koa. HepaBHOMEepHBIM — KOZ.
Komuposka ASCII. BocbmuOutHbie koaupoBku. [loHATHE 0 KOAMPOBKAX
UNICODE. JlexoaupoBanue COOOIICHUI € HMCIOJb30BaHHUEM PAaBHOMEPHOTO U
HepaBHOMEPHOTO Koja. MHpopmamonHblii 00bEM TEKCTA.

Hckaxenue napopmanuu npu nepepaye.

Obmiee mpexacraBieHue 0 HU(PPOBOM MPEACTABICHUU AyAHMOBHU3YaJbHBIX U
JIPYTUX HETIPEPHIBHBIX JTAHHBIX.



KomupoBanue uBera. ILlsetoBbie wmomenu. Mogens RGB. I'myGuna
koaupoBanus. [lanutpa.

PactpoBoe 1 BekTOopHOE TpencTaBieHue uooOpakenui. [lukcens. Ouenka
UHGOPMAIMOHHOTO 00BEMA rpaPUUeCcKUX JaHHBIX AJI1 PACTPOBOTO N300paXKECHHUS.

Konuposanue 3Byka. Pa3psiaiHocTs 1 yactora 3anucu. KoinuecTBo kaHaIoB
3aMKCH.

OueHka KOJHMYECTBEHHBIX IMAPAMETPOB, CBSI3AHHBIX C IMPEJICTABICHUEM U
XpaHEHUEM 3BYKOBBIX (hailiioB.

NudopmManuoHHbIE TEXHOJIOTUH

TekcToBbIE JOKYMEHTHI

TexcToBble JOKYMEHTbI M WX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHMIla, abd3all,
CTpOKa, CJIOBO, CHMBOJ).

TekcToBBII MpOLIECCOpP — HWHCTPYMEHT CO3JaHUs, PEIAKTUPOBAHUS U
dbopmatupoBanus TekcToB. [IpaBuna Habopa Tekcra. PenmaktupoBaHue TeEKCTa.
CpoiictBa cuMmBojoB. Ilpudr. Tunsl mpudro (pydieHble, ¢ 3aceyKaMmu,
MoHowmpuHHbIe). [lomyxupHoe u KypcuBHOe HauepraHue. CBoiicTBa a03aleB:
TpaHMIIbI, a03alHbIA OTCTYIN, MHTEpBaJ, BhIpaBHHBaHUE. [lapameTpbl CTpaHUIBI.
CruneBoe (hopMaTHpOBaHHUE.

CtpykTypupoBanue uWH(MOpMAIMU C TOMOIIBIO CIHCKOB U  TaOJHII.
MHoroypoBHeBble cTUCKU. J[0OaBineHue TabauI B TEKCTOBBIE JOKYMEHTHI.

BceraBka m3o00pakeHnii B TEKCTOBBIE JTOKYMEHTHI. OO0TeKkaHne M300paKeHun
TEKCTOM. BKIIoueHHe B TEKCTOBBIM JTOKYMEHT auarpamm, (Qopmyl, HyMepauuu
CTpaHMII, KOJJOHTUTYJIOB, CCBUIOK M IPYTUX 3JIEMEHTOB.

IIpoBepka nmpaBonmcanus. PaccraHoBka nepeHocoB. ['0J10COBOM BBOJ TEKCTA.
Onrtuueckoe pacro3HaBaHve TekcTa. KommbrorepHbidl nepeBoi. Mcnonb3oBaHue
cepBucoB MuTepHeTa 111 00pabOTKU TEKCTa.

Komnbrorepuasi rpaguka

3HaKOMCTBO ¢ TrpaduyecKUMU peaakTopamu. PacTpoBbie  pUCYHKH.
Hcnonb3oBanue rpaduyeckux NPUMUTHBOB.

Omneparuu perakTUpoBaHus TpaduuecKuX 00bEKTOB, B TOM YHCIIE TU(PPOBHIX
dbortorpaduii: m3MeHeHUe paszMmepa, oOpe3ka, MOBOPOT, OTPaKEHHE, padoTa ¢
oOnacTsiMu (BblAENIEHUE, KOMUPOBAHHWE, 3aJMBKA LIBETOM), KOPPEKIUS IBETA,
SAPKOCTH U KOHTPACTHOCTH.

Bekropnass rpaduka. Co3gaHue BEKTOPHBIX PHCYHKOB BCTPOCHHBIMU
CpPEICTBAMH TEKCTOBOIO MPOLECCOpa WM JAPYTUX HOPOrpaMm (MPUIIOKEHUN).
JloOaBiieHHE€ BEKTOPHBIX PUCYHKOB B JJOKYMEHTHI.

MyJabTUMeAMHHBIE MIPE3eHTAIUU

[ToaroroBka MynbTUMEIUUHBIX Tpe3eHTanuii. Cnalia. JlobaBneHue Ha Clai
TeKCTa 1 n3o00pakeHuil. PaboTta ¢ HECKOIBKUMU CIaiiTaMH.



JloOaBnenne Ha  ciaid  ayJUOBH3YaJbHBIX  JIAHHBIX.  AHUMAaIMSL.
['uniepcchuIky.

8 KJIACC

Teoperuyeckue 0CHOBbI HHPOPMATUKHU

CucremMbl CHHCTICHUS

Heno3uinimonuble ¥ TMO3UIIMOHHBIE CHUCTEMbI  cuucieHusa. AdaBur.
OcuoBanue. Pa3zsépuytas popma 3amucu uncna. [lepeBog B AECATUUHYIO CUCTEMY
YHUCEJ, 3aMMCAHHBIX B IPYTUX CUCTEMAX CUHUCIICHHUS.

PumMmckas cucrtema curcieHusl.

JIBonuHas cucrtema cuncienus. [lepeBoa nensix uucen B npegenax ot 0 go
1024 B nHBOMYHYIO CHUCTEMY CUHMCIEHUSA. BocbMepuyHas cucTeMa CUYUCIECHUS.
[IepeBon uncen u3 BOCbMEPUYHOW CUCTEMBI B JBOUYHYIO U JIECATUYHYIO CUCTEMBI
u o6OparHo. lllectHanmarepuunas cucrema cuucieHus. llepeBog uyucen wu3
HIECTHAATEPUYHOM CHCTEMbI B JBOMYHYIO, BOCBMEPUYHYIO M JECATHYHYIO
CUCTEMBI U 0OpATHO.

ApudmMernueckue onepaluy B ABOMYHON CUCTEME CUUCIICHHUS.

JJIeMEeHThI MATEeMATHYECKOM JIOTUKHU

Jlormyeckue BbICKa3biBaHUs. Jlornueckue 3HAYEHUS  BBICKA3bIBAHUM.
DOneMeHTapHble M COCTAaBHBIE BBICKA3bIBaHUS. JIOrMUecKHe OlNepauuu: «m»
(KOHBIOHKIIMS, JIOTUYECKOE YMHOXEHHE), «WIn» (IU3BIOHKIUSA, JIOTHYECKOE
CIIOXKEHUE), «He» (Jlormueckoe oTpuuanue). [Ipuopurer JIOrMuecKux onepanuu.
OnpeneneHne UCTUHHOCTU COCTABHOTO BBICKA3bIBAHUSA, €CJIM M3BECTHBI 3HAUYCHUSA
WCTUHHOCTH BXOJSIIMX B HETO 3JJIEMEHTAapHBIX BbICKa3blBaHWU. Jlormueckue
BbIpakeHus. [lpaBuna 3amucu noruueckux BhipaxkeHud. [locTtpoenue Tabnuil
MCTUHHOCTH JIOTUYECKUX BBIPAXKEHUM.

Jlornyeckue 31eMeHThl. 3HAKOMCTBO C JIOTUYECKUMHU OCHOBAMH KOMITBIOTEPA.

AJITOPUTMBI U IPOrPaAaMMHUPOBAHUE

HNcnonHuTe M M QJITOPUTMBbI. AJITOPUTMHYECKHE KOHCTPYKIIUH

[Tonsitue anmroputma. HcnonHuTENW anropuTMOB. AJITOPUTM Kak IUIaH
yYIPaBJICHUS UCIIOJIHUTEJIEM.

CpoiictBa anroputma. CrnocoObl 3amvcu alroputMa (CIOBECHBIN, B BUIE
OJIOK-CXEMBI, TPOTpaMma).

AJnropuTMUYEeCKrE KOHCTpYKIMU. KoHCTpykius «cnegoBanue. JIMHEWHBIN
anroput™M.  OrpaHM4€HHOCTh  JIMHEWHBIX  QJITOPUTMOB:  HEBO3MOXKHOCTH
MPEAYCMOTPETh 3aBUCHUMOCTh MOCIEOBATEILHOCTH BBITIOIHSAEMBIX JIEUCTBUN OT
HCXO/HBIX JAHHBIX.



KoHcTpykius «BeTBIeHUE)»: MOiHAs W HemodHas (opmbl. BeimonHenne u
HEBBITIOJIHEHUE YCJIOBUSl (MCTUHHOCTH M JIOKHOCTb BBICKa3biBaHus). [IpocTeie u
COCTaBHBIE YCIIOBHUSI.

KoHCTpyKIMsi «OBTOPEHHMS»: LUKIBI C 33JaHHBIM YHCJIOM IOBTOPEHUH, C
YCJIOBUEM BBINIOJIHEHUS], C IEPEMEHHOMN IIUKJIA.

PazpaboTtka mms GopMaabHOTO HCIONHHTENS aJrOpUTMa, MPUBOMASAIIECTO K
TpeOyeMoMy pe3yiabTaTy MpU KOHKPETHBIX HWCXOAHBIX JJaHHBIX. Pa3paboTka
HECIIO)KHBIX ~QJITOPUTMOB C HCIOJB30BAaHMEM UMKIOB W BETBICHHUM IS
yhpaBieHus (popMaibHBIMU HCHOJHUTENSIMU, TakuMu kak Pob6or, Uepemarika,
YepréxkHuk. BeInolHeHWE  alropuTMOB BpPYYHYHO M Ha  KOMIIBIOTEpE.
CHUHTaKCHYECKHE U JTOTHUECKUE OITMOKU. OTKa3bI.

A3bIK NPOrpaMMHPOBAHUSA

Azpik mporpammupoBanus (Python, C++, Ilackans, Java, C#, IllkonbHbIi
ANTOpUTMUYECKHI S3BIK).

CucreMa mnporpaMMHpPOBAHUS: PEAAKTOP TEKCTAa MPOTrpaMM, TPAHCIATOP,
OTJIQTUHK.

[lepemennas: tum, ums, 3HadeHue. llenble, BEIIECTBEHHBIE U CUMBOJIbLHBIE
NIEpEMEHHBIE.

Onepatop mnpucBauBaHusi. ApUDMETHUECKUE BBIPAKECHHUS W TMOPSIOK HX
BbluMcieHusd. Onepanuu ¢ LEJIbIMA YUCIaMU: LETOYUCIEHHOE JIeJIEHUE, OCTAaTOK
OT JICJICHUS.

BerBnenusi. CocTaBHbIE YCIOBUSI (3alUCh JIOTUYECKUX BBIPAKECHUM Ha
M3y4yaeMOM SI3bIKE MporpaMMupoBaHusi). HaxoxaeHne MUHMMyMa U MaKCHMyMa
U3 JIBYX, TPEX M YETHIPEX uMceln. PelieHne KBaJpaTHOTO YpaBHEHHUS, UMEIOLIETO
BEILIECTBEHHbBIE KOPHHU.

JluanoroBass oOTJaJKa MporpaMM: TIOIIArOBO€ BBIMIOJIHEHUE, MPOCMOTP
3HAYCHUH BEJIMYWH, OTJIaIOYHBIN BBIBOJ], BEIOOP TOUKH OCTAHOBA.

[ukn ¢ ycnoBuem. Anroput™m EBximna st HaxoxXaeHHs HanOOJBIIETO
OOIIero NeauTeNs ABYX HaTypalbHBIX uncesl. Pa30ueHue 3amucu HaTypajabHOTO
Yyyciaa B MO3UIMOHHON CHCTEME C OCHOBAaHHMEM, MEHBIIUM WM paBHbIM 10, Ha
OTJIeJbHBIE LU(PHI.

[ukn ¢ nmepeMeHHOW. AJTOPUTMBI MPOBEPKU AECIUMOCTH OJHOTO IIEJO0T0
Yyucia Ha JPYroe, NpOBEPKU HATYPaJIbHOTO YUCia Ha IPOCTOTY.

O0paboTka CUMBOJIBHBIX JaHHBIX. CUMBOJIBHBIC (CTPOKOBBIE) IMEPEMEHHBIE.
[TocumBonbHast oOpaboTka cTpok. Iloacuér YacTOThl MOSBICHHWS CHUMBOJIA B
ctpoke. BctpoeHnnbie GyHKIUU 17151 00pabOTKH CTPOK.

AHaJIU3 aJIrOPUTMOB



OmnpeneneHre BO3MOXHBIX pE3yJNbTaTOB pabOThl alropuT™Ma IMpH JaHHOM
MHO>XECTBE BXOJHBIX JIaHHBIX, OIIPEACIICHHE BO3MOXHBIX BXOJHBIX JaHHBIX,
IPUBOJSIINX K JAHHOMY pPE3yNbTaTy.

9 KJIACC

udposass rpaMOTHOCTD

I'io0anbHas ceTb UHTEpHET M cTpaTeruu 0e30MacHOrO NMOBeAeHUs B Heil

['no6anwHasa cerb Uutepuer. IP-agpeca y3noB. CeTeBoe XpaHEHHE TaHHBIX.
MeToap1 MHANBUAYAIBHOTO U KOJJIEKTUBHOTO pa3MeIeHHsI HOBOM HH(OpMalu B
Wutepuere. bonbmme naHHble (MHTEpHET-IAHHBIE, B YAaCTHOCTU JIaHHBIE
COIIMAJIBHBIX CETEH ).

[Tonsitue 00 wH(MOPMAIIMOHHON 0€30MacHOCTU. YTPO3bl MHPOPMALUOHHOM
0e30MacHOCTH TpU padoTe B INIOOATBHOM CETH M METO/AbI MPOTUBOACUCTBUS UM.
[IpaBmwia Oe3omacHOM ayTeHTUUKAIMU. 3amuTa JUYHOM uHGOpMAIUU B
Nurtepuere. be3omacusie crparerun nosenenus B MHrepuere. [Ipenynpexaenue
BOBJICYCHHUSI B JIECTPYKTUBHBIE W KPUMHHAIIbHbIE (DOPMBI CETEBOW aKTUBHOCTHU
(xnOepOyIUTUHT, PUIHHT U JPYyTHe (POPMBI).

Pa6ora B uHGOPMALIMOHHOM MPOCTPAHCTBE

Bunsl nesrensHocTH B IHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHHUKAIIMOHHBIE
CepBHUCHI (MOYTOBas Ciyk0a, BHIECO-KOH(EPEHL-CBSI3b U JAPYTHUE), CIPABOYHBIC
CIykObl (KapThl, pacmuCaHUsi ¥ JIpyrue), TOUCKOBBIC CIYXKOBbI, CITYXKObI
OOHOBJICHUS TPOrPaMMHOr0O oOecriedeHuss W Jpyrue ciayxkObl. CepBHUCHI
rocyJapCTBEHHBIX yciayr. O0nauHble XpaHWInila JaHHbBIX. CpelicTBa COBMECTHOM
pa3pabOTKU JOKYMEHTOB (OHJaiiH-oduckl). [IporpamMmmHoe obecrieueHne kak BeO-
CEpBHUC: OHJIAHHOBBIE TEKCTOBbIE M TpaUUYECKUe PEeNaKTOphl, CPeAbl pa3pabOTKU
IpOrpamM.

Teoperuyeckne 0CHOBbI HHPOPMATHKH

MoaenupoBaHue KaK MeTO/ MO3HAHUS

Mopenb. 3amauu, pemlaeMble ¢ TOMOLIBI0 MoaenupoBanus. Kiaccudukanuu
Mozened.  Marepuanbuble  (HaTypHble) UM WMHGOPMAIMOHHBIE  MOJEIIH.
HenpepeiBHBIE W auckpeTHble Moaenu. Mmwuranmonnsie moxpenu. HWrpossie
monenu. OneHka aJeKBaTHOCTH MOJENIN MOJICIUPYEMOMY OOBEKTYy U LEsM
MOJIETTUPOBAHUSI.

Tabnuunbie Moaenu. Tadnuia Kak mpeACTaBICHUE OTHOIIICHUS.

ba3pl nansHbix. OTOOp B TaOJMIE CTPOK, YAOBIETBOPSIOMIMX 33JaHHOMY
YCIIOBHIO.

I'pad. Bepumna, pedbpo, mytb. OpueHTUPOBaHHbBIE U HEOPUEHTHUPOBAHHBIE
rpader. lnuna (Bec) pedpa. BecoBas marpuna rpada. JnuHa myTtH MexmIy
BepimiHaMu rpada. [louck ontumansHOro mytu B rpade. HaganpHas BepiimHa



(MCTOYHUWK) ¥ KOHEYHAsI BepITNHA (CTOK) B OpUEHTUPOBAHHOM rpade. Beruncienue
KOJIMYECTBA IyTEH B HAIIPABJICHHOM allMKINYECKOM rpade.

HepeBo. Kopens, Bepmmua (y3em), qmct, pebpo (myra) aepeBa. Bwicota
nepesa. [lognepeBo. IlpumMepsl ucnonb3zoBaHus aepeBbeB. [lepebop BapuaHTOB €
MOMOIIIBIO JIepeBa.

[lonsiTue MareMaTUyeckoM MoJAeNU. 3ajlayd, pelaeMble C TMOMOIUIBIO
MaTEeMaTU4YeCKOro (KOMIbIOTEPHOr0) MoAeIupoBaHus. OTiandne MaTeMaTH4ecKon
MOJIEIM OT HATYpHOM MOJIeId W OT CIOBECHOrO (JIMTEpaTypHOIr0) OMHUCAHUs
oOBEKTa.

Dtarnbl KOMIBIOTEPHOTO MOJICTUPOBAHMS: MOCTAHOBKA 3a/1aud, MOCTPOEHUE
MaTeMaTUYECKOW MOJEIH, MPOrpaMMHas peaau3alusi, TECTUPOBAHUE, ITPOBEICHUE
KOMITBIOTEPHOIO SKCIIEPUMEHTA, aHAJIU3 €r0 PE3YJIbTATOB, YTOUHEHUE MOJICIIH.

AJITOPUTMBI W NPOrpaMMHPOBaHHUE

Pa3pa0oTka aJropuTMoB U NPOrpamMm

Pa3buenue 3amaun Ha noxazagaun. CocTaBiIeHUE aITOPUTMOB M MPOTpamMM C
WCIIOJB30BAaHUEM BETBJICHUM, ILMKIOB M BCIOMOTATENbHBIX aJTOPUTMOB JIJIsi
yopaBieHusl ucrnojiHutesieM PoOOT Wi JpyruMu HUCTHOJHUTENISIMHU, TAKUMH Kak
Yepenamka, YepTEXHUK U IPYTUMH.

Tabnuuneie BenmuuuHbl (MaccuBbl). OnHOMeEpHBbIE MaccuBbl. COCTaBJICHHE U
OTJIaJIKa MPOrpamMM, peaIu3yrOIIUX TUTIOBBIE aJITOPUTMbI 00OPAOOTKH OJJTHOMEPHBIX
YUCJIOBBIX MAacCCUBOB, Ha OJHOM U3 S3bIKOB mporpammupoBanus (Python, C++,
[Tackans, Java, C#, llIkoapHbIN ATTOPUTMHYECKUN SI3BIK): 3aMOJTHEHHE YHCIIOBOTO
MaccuBa CIy4YalHBIMH YUCJIaMH, B COOTBETCTBUM C (DOpMYJION WM MyTEM BBOJA
4yuCesl, HaXOXKJIECHUE CYMMbI 3JIEMEHTOB MAaCCHUBA, JIMHEHHBIA MOUCK 3aJaHHOTO
3HAUYEHHUA B MAacCHUBE, IMOJACYET DIIEMEHTOB MAaCCHBA, YJIOBJIETBOPSIOLINX
33JITaHHOMY YCJIOBHUIO, HaXOXXJIE€HWE MHUHUMAJIBHOTO (MaKCHUMAJIBHOIO) 3J€MEHTa
MaccuBa. COpTUpPOBKA MaccuBa.

OOpaboTKa MOTOKA [IaHHBIX: BBIYHCICHHUE KOJMYECTBA, CYMMBbI, CPEIHETO
apu(pMETUIECKOr0, MHUHHMMAJIBLHOTO W MaKCUMAJbHOIO 3HA4YCHUS DJIEMEHTOB
MOCJIEIOBATEIBHOCTH, yIOBIETBOPSIOUINX 3aJAHHOMY YCIIOBHIO.

YupasJieHue

VYnpasnenue. Curnan. O6patHas cBs3b. [lonyueHrne curHaioB oT HU(POBBIX
JaTYUKOB (KacaHWsi, pPAacCTOSIHUS, CBETa, 3ByKa © JApyroro). Ilpumepsl
WCIIOJIb30BAHUSI ~ MPUHIMIIA OOpaTHOM CBS3M B CHUCTEMax  YIpaBIEHUSA
TEXHUYECKUMU YCTPOHCTBAMU C TIOMOINBIO JIaTYMKOB, B TOM YHCJIE B
pPOOOTOTEXHHUKE.

[Tpumepsl poOOTU3UPOBAHHBIX CHCTEM (CHCTEMa YIPaBJICHUS JBIKCHHEM B
TPAaHCIOPTHON CHUCTEME, CBAapOYHas JIMHHSA AaBTO3aBOJAA, ABTOMATH3MPOBAHHOE



YIPABJICHHE OTOIJIEHUEM JOMAa, ABTOHOMHAs CUCTEMA YNPABIIEHUS TPAHCIIOPTHBIM
CPEICTBOM U APYTUE CUCTEMBI).

NupopmanuoHHbIe TEXHOJIOTHH

JIeKTPOHHBIE TA0JIMLbI

[TonsiTve 00 3MEKTPOHHBIX Tabaunax. TUIBI JaHHBIX B AYEHKaX 3JEKTPOHHOM
Tabnuipl. PenaktupoBanue u (opmarupoBanue Tabnuiu. BceTpoeHHble QyHKIMU
JUIS TIOUCKAa MaKCHUMyMa, MHHMMYMa, CYMMBI M CpPEJHEro apuMeTudeckoro.
CopTHpoBKa J@HHBIX B BbIJEICHHOM JuanaszoHe. lloctpoenue npuarpamm
(rucTorpamMma, Kpyrosas JAuarpamMma, TOYe€dHas jauarpamma). Bwibop Ttuma
JarpaMMsl.

[IpeoOpa3oBanue Gopmya npu KonupoBaHuM. OTHOCUTENbHASL, a0COJIIOTHAS
Y CMEUIaHHas aJpecarusl.

VYciaoBHBIE BBIYMCIEHUS B 3JEKTPOHHBIX TaOmumax. CyMMHpOBaHUE U
noJcYEéT 3HAUYEHUHM, OTBEYAIOUIMX 3aJaHHOMY YycioBuio. OOpaboTka OoJbLIMX
HAaOOPOB JaHHBIX. UHCIEHHOE MOJIEIMPOBAHUE B 3JIEKTPOHHBIX TAOIHUIIAX.

NudopmanuoHHbIe TEXHOJIOTHM B COBPEMEHHOM 001IeCTBE

Ponb nHpOpMAIIMOHHBIX TEXHOJOTUN B Pa3BUTUU SKOHOMHUKH MUpPA, CTPAHBI,
pernoHa. OTKpbITbIE 00Pa30BATENBHBIE PECYPCHI.

[Tpodeccun, cBa3anubie ¢ MHGOPMATUKON U UHYOPMALIMOHHBIMU TEXHOJIOTUSIMU:
BeO-AM3aiiHep, TMPOTPAMMHUCT, pPa3pabOTYMK  MOOWJIBHBIX  MPHUIIOKEHUH,
TECTUPOBIIMK, APXUTEKTOP MPOTPAMMHOIO OO€CNeUeHus, CHEUUATUCT [0
aHaJIM3y TaHHbBIX, CHCTEMHBIN aIMUHUCTPATOP.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA HNPOI'PAMMBI 11O
NHO®OPMATHUKE HA YPOBHE OCHOBHOI'O OBLIEIO
OBPA3OBAHUA

Nzydyenne wuHbOpMAaTUKA Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
HAIpaBJICHO HA JOCTIKEHHE OOYYaIOIIMMUCS JTUYHOCTHBIX, METANpPEeIMETHBIX U
IPEIMETHBIX PE3yIbTaTOB OCBOEHUS COJEPKaHUs yueOHOIO ITpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATbI

JIMYHOCTHBIE pe3yNbTaThl KMEIOT HANpPAaBICHHOCTh Ha peEIICHHE 3aj]ad
BOCIIMTAHUSA, Pa3BUTUS M COLMAIM3AIMHU OOYy4aroUIMXCi CpeACTBaAaMH Y4EOHOTO
peaMeTa.

B pesynbrate wu3yuenuss mHGOPMATHKM Ha YPOBHE OCHOBHOTO OOIIETO
oOpaszoBaHus y oOyuatouierocsi OyayT copMUpOBaHbI CIEAYIONINE JTUYHOCTHBIE
pe3yJIbTaThl B YaCTH:

1) mnaTpMOTHYECKOT0 BOCIIMTAHUS:

[IEHHOCTHOE OTHOLIEHHE K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUECKOMY U
HAYYHOMY HAcCIlleJINI0, TIOHUMaHUE 3HA4YeHUs WH(GOPMATUKHA KaK HAYKH B KU3HU
COBPEMEHHOr0 OOIIECTBa, BIAJACHHE JOCTOBEPHON HMH(OpManuend o NeperoBbIX
MHUPOBBIX U OTEUECTBEHHBIX JOCTHKEHMSIX B 00JacTH HMHPOPMATUKU U
MH(POPMAILIMOHHBIX TEXHOJIOTMH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX O
uu(ppoBoil TpaHCchoOpMaLIUK COBPEMEHHOTO OOIIIECTBA;

2) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHMSA:

OpHUEHTAIMsI HA MOPAJIbHBIE IIEHHOCTH W HOPMBI B CUTYallMsSIX HPaBCTBEHHOTO
BbIOOPA, TOTOBHOCTH OLIEHWBATh CBOE MOBEACHHUE U MIOCTYINKH, a TAKXKE IMOBEIACHHE
Y TIOCTYNKHU APYTHUX JIIOJIEH ¢ MO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HaHUSl TIOCJIEICTBUN TIOCTYNKOB, AaKTUBHOE HEMPHUATHE AaCOIHAIBHBIX
MIOCTYIIKOB, B TOM uncie B UHTepHeTe;

3) rpakIaHCKOr0 BOCIIMTAHUSI:

NPEICTABICHUE O COIMAIbHBIX HOpMax H TpaBUIaX MEXKIMYHOCTHBIX
OTHOIICHWH B KOJUICKTHBE, B TOM 4YHCIE B COIHAIBHBIX COOOIIECTBAX,
COOJII0JIeHNE TpaBWJl OE€30MAaCHOCTH, B TOM YHCIE HABBIKOB 0€30MacHOro
NOBE/ICHUSI B HWHTEPHET-CPeNe, TOTOBHOCTh K pPa3HOOOpa3HON COBMECTHOMU
JIESITEIbHOCTH TPH BBITIOJIHEHUU YYeOHBIX, MO3HABATENIbHBIX 3aJad, CO3JAaHUU
y4eOHBIX TMPOEKTOB, CTPEMJICHHE K B3aMMOIOHMMAHHUIO W B3aWUMOIIOMOIIU B
nporecce ITON y4eOHOU AeITeTbHOCTH, TOTOBHOCTh OIIEHUBATh CBOE MOBEICHUE U
MOCTYIIKA CBOWX TOBAPHUIIEH C TO3UIMM HPABCTBEHHBIX M TPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA IMOCIEACTBUM MOCTYIIKOB;

4) neHHOCTEe HAYYHOT0 MO3HAHUS:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUYECKUX IMpEACTaBIeHUN 00 MHpOpMaIuH,
MH(POPMAIIMOHHBIX nporueccax " MH(pOPMaLMOHHBIX TEXHOJIOTUSIX,



COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKH M OOIIECTBEHHOMN
MPAKTUKHU U COCTABJISAIONUX 0A30BYI0 OCHOBY JIJIsl IOHMMAHUS CYIIIHOCTH Hay4HOU
KapTUHBI MUPA;

UHTEpeC K OOYYEHHMIO M TO3HAHUIO, JI0003HATEIBHOCTh, T'OTOBHOCTH U
CIIOCOOHOCTh K C€aMOOOpa30BaHMIO, OCO3HAHHOMY BBIOOpPY HAINpPaBICHHOCTU U
YPOBHsI 00y4Y€HHU B IaJbHEHIIEM;

OBJIAJICHUE OCHOBHBIMM HAaBBIKAMHU HCCIIEIOBATEIbCKON JIESITEIBHOCTH,
YCTAaHOBKAa HA OCMBICJIEHUE OIbITa, HAOIIOJEHUH, MNOCTYIKOB U CTPEMIICHHE
COBEPILIEHCTBOBATh MYTH JOCTHXKEHHUSI WHIUBUIYAIBHOTO U KOJUJIEKTUBHOTO
OJlaromosyuus;

c(hOpMHUPOBAHHOCTh MH(POPMALMOHHON KyJIbTYpbl, B TOM YHCJIE HABBIKOB
CaMOCTOATENBbHON pabOThl C y4E€OHBIMM TEKCTaMHU, CIPABOYHOM JHUTEPATypOH,
pa3HOOOpa3HbBIMU CPEACTBAMU MH(DOPMAIMOHHBIX TEXHOJOTUM, a TaKKE YMEHUS
CaMOCTOATENLHO OMPEJENIATh IIEIH CBOET0 OOYy4EeHHs, CTaBUTh U (POPMYIHUPOBAThH
JUIsi ce0si HOBBIE 3ajayM B yu€0e M IMO3HABATEJIBHOW JIESITEIIbHOCTH, Pa3BUBATH
MOTHBBI U UHTEPECHI CBOEH MO3HABATEIBLHOM JEATEILHOCTH;

5) popMupoBaHUsI KYJbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTH JKU3HH, OTBETCTBEHHOE OTHOLIEHHWE K CBOEMY
3I0pPOBBIO, YCTAHOBKAa Ha 3[0pOBBIA 00pa3 XKU3HU, B TOM 4MCIE M 32 CUET
OCBOEHHUS U COOJOJeHUsT TpeOoBaHUI O€30MacHOM JKCIUTyaTalluM CpEICTB
WH(POPMAITMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

6) TPy10BOT0 BOCIIUTAHUS:

MHTEpEC K MpaKTUYECKOMY H3ydeHHIo mnpodeccuit u Tpyda B cdepax
npoeccuoHaIbHON JEeATEIIbHOCTH, CBSI3aHHBIX c UH()OPMATUKOMH,
MPOrpaMMHUPOBAHHEM W HH(POPMAIMOHHBIMU TEXHOJIOTHSIMU, OCHOBaHHBIMH Ha
JOCTHXKEHUSIX HayKd MH(DOPMATUKH U HAYYHO-TEXHUYECKOT0O MPOrpecca;

OCO3HaHHBIA BBIOOP M MOCTPOCHHE HMHAMBUAYAJIbHOM  TpPaeKTOPUU
oOpa3oBaHUsI M JKU3HCHHBIX IUIAHOB C Y4Y€TOM JIMYHBIX M OOIIECTBEHHBIX
WHTEPECOB U MOTPEOHOCTEN;

7) IKOJIOTHYeCKOT0 BOCIIUTAHUSI:

OCO3HaHUE TJI00aJbHOIO XapakTepa SKOJIOTMYECKHUX MpoOJjeM U MyTed ux
peuieHusi, B TOM 4HCIE€ C YYE€TOM BO3MOXHOCTEH HWH(POPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

8) aganTanumu o0yYawIerocs K H3MEeHsIOIIUMCS YCJIOBUSM CONMAJIbHO
U IPUPOJHOM Cpeabl:

OCBOCHHME OOYYalOIMMHUCA COIMAJIBHOIO OIBITa, OCHOBHBIX COIMATBHBIX
poJiel, COOTBETCTBYIOIIMX BEAYLIEH NEATebHOCTH BO3pacTa, HOPM W MpaBUII
OOIIECTBEHHOTO NOBeIeHUs, (POPM COIMATILHOM JKU3HU B TPYIINAx U COOOIECTBAX,
B TOM YHCJIE CYIIECTBYIOIINX B BUPTYAJIbHOM ITPOCTPAHCTBE.



METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble pe3ybTaThl OCBOCHMSI MpOrpamMMbl O HUHGMOpMaTHKE
OTpaXaloT  OBJIAJICHUE  YHUBEPCAIbHBIMU  y4E€OHBIMH  JEUCTBUSIMH  —
M03HABATEIILHBIMU, KOMMYHUKATHBHBIMU, PETYISTHBHBIMH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC YUeOHbIC 1eHCTBUS

Ba3oBble Jijornyeckue AeficTBHA:

YMEHUE ONpENeNsATh IMOHATHA, CO3/1aBaTb OOOOIIEHHS, YCTAaHABIMBATH
aHAJIOTUH, KIAacCH(DUIIMPOBATh, CAMOCTOSTEIHHO BBIOMpPATh OCHOBAaHUS U
KpUTEpUU JIJIs1 KJIacCU(UKAIIUK, YCTAHABJIMBATH MPUYMHHO-CIICCTBEHHBIE CBS3H,
CTPOUTH JIOTUYECKHE PACCYKICHHUS, [I€JaTh YMO3AaKIOUECHUS (MHIYKTUBHBIE,
JEAYKTUBHBIEC U 110 aHAJIOTUH) U BBIBO/IbI;

YMEHHE CO3/1aBaTh, MPUMEHSATh U NPeoOpa3oBbHIBATh 3HAKM U CHUMBOJIBI,
MOJIEJIN ¥ CXEMBI JIJIsl pEIICHUs YYEOHBIX U MMO3HABATEIIbHBIX 33]1a4;

CaMOCTOSTENIbHO BBIOMpATh CIOCO0 pelieHusl y4yeOHOU 3anayu (CpaBHUBATH
HECKOJIbKO BapHaHTOB pEIICHHS, BBHIOMpATh HauWOoyiee MOAXOAAIIUNA C Y4ETOM
CaMOCTOATENLHO BBIJICTIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBaresibcKue AeiicTBUSA:

dbopMyIUpoBaTh BOMPOCH], (UKCHUPYIOUIME pPa3pblB MEXAY peaJbHbIM U
JKeJIaTeIbHBIM COCTOSIHEM CUTYalluH, 00bEKTa, 1 CAMOCTOSITEIbHO YCTaHABINBATh
VCKOMOE U JIaHHOE;

OIICHUBATh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMALIHIO, MOJTYYECHHYIO
B XOJI€ UCCJIEI0BAHMS;

MIPOTHO3MPOBATh BO3MOKHOE JalbHEMIIee pa3BUTHE MPOLECCOB, COOBITUN U
UX TIOCJIEICTBUSI B QHAJIOTUYHBIX WJIM CXOAHBIX CUTYalMsSIX, a TAKXKE€ BBIJBUIaTh
MPEANOJIOKEHUS 00 UX Pa3BUTHH B HOBBIX YCIOBHUSX M KOHTEKCTaX.

Pabora ¢ undopmanueii:

BBISIBIIATH JeUnuT WH(DOpMAIUU, NAHHBIX, HEOOXOAUMBIX MJII PEIICHUS
MMOCTABJICHHOM 3aJa4H;

MPUMEHSITh Pa3JIUYHBIE METOJIbI, HHCTPYMEHTHI U 3alpoChl MPU TOUCKE U
orOope WH(pOpMAIMK WM JAHHBIX W3 HUCTOYHUKOB C YYETOM TPEIJIOKEHHOMN
y4eOHOM 3a71a4M U 3aJaHHBIX KPUTEPHEB;

BBIOMpaTh, aHAJIW3UPOBATh, CHUCTEMATU3UPOBATh U HHTEPIPETUPOBATH
WH(pOpMAIINIO PA3IMUHBIX BUJOB U (DOPM MIPEACTABIICHHUS;

CaMOCTOSITENIbHO  BbIOMpATh  ONTUMaIbHYIO  GOpMYy  TpEACTaBICHUS
uHOpMAIIMU U WIUIIOCTPUPOBATh pEIIaeMble 3aJaddl HECJIOXXKHBIMH CXEMaMH,
auarpaMmmamMu, HHOM rpaduKkoil U uX KOMOMHAIMSIMH;

OIICHWBATh HAAEKHOCTh HWHPOPMAIMHA TI0 KPUTEPHUSAM, TPEITI0KCHHBIM
yuuTesneM Uin chopMyITHPOBAHHBIM CAMOCTOSTENBHO;



3¢ (}HEeKTUBHO 3aTIOMUHATH U CUCTEMATU3UPOBATH HH(OPMAITHIO.

KoMMyHuKaTHBHBIC YHHBepPCaJIbHbIe YUeOHbIE 1eiiCTBUS

Oo0menne:

CONOCTAaBIISATh CBOU CYKJIECHHS C CYKICHUSMU IPYTrUX YYaCTHUKOB JIMAJIOra,
OOHapyXHBaTh PA3IUUHUE U CXOACTBO MO3UIIHIA;

MyOJUYHO TIPEACTABIIATH PE3YJIBTATHl BRIMOJTHEHHOTO OMBITA (IKCIIEPUMEHTA,
UCCJIEIOBAHMSI, IPOEKTA);

CaMOCTOSATENIbHO BbIOMpaTh (opmMaT BBICTYIUIEHUS C Y4YETOM 3ajad
NPE3EHTAlUA U OCOOEHHOCTEW ayJAUTOPUU M B COOTBETCTBHHM C HUM COCTABIISATH
YCTHBIE U TUCbMEHHBIE TEKCTHI C UCIOIB30BaHUEM WILTIOCTPATUBHBIX MaTEPUAJIOB.

CoBMecTHas1 1eATEILHOCTD (COTPYAHUYECTBO):

MOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW U UHIUBUIYATHHOU
paboThl TPU pEHIEHUH KOHKPETHOM MpOOJEeMbl, B TOM 4YHUCJE MPU CO3JIaHUU
MH()OPMAIIMOHHOTO TIPOJIYKTA;

MPUHUMATh 1I€JIb COBMECTHOM MH(OPMAIMOHHOW NESITEIBHOCTU MO cOopy,
oOpaboTke, mepenade, Qopmanuzanuu HHPOPMAIUU, KOJUIEKTUBHO CTPOUTH
JEHUCTBUS TIO €€ JTOCTHXKEHUIO: paclpeesiaTh PO, JOrOBApUBATHCS, 00CYKIaTh
IPOLECC U PE3YJITAT COBMECTHOM pabOTHI;

BBITIOJIHATh CBOIO 4YacTh paboThl ¢ uWH(poOpMarued uin UHPOPMAIMOHHBIM
MPOJIYKTOM, AOCTUTasi KaueCTBEHHOTO pPe3yJibTaTa MO CBOEMY HANpAaBICHUIO U
KOOPAUHUPYSI CBOU JACHUCTBUS C APYTUMU YI€HAMU KOMaH/IbI;

OIICHMBATh Ka4€CTBO CBOETO BKJIaJa B 001NN MHPOPMAIITMOHHBIN MPOAYKT MO
KpUTEPUSIM, CaMOCTOSITEIILHO chOpMyIUPOBAHHBIM Y4aCTHUKAMU
B3aMMO/ICHCTBUSI;

CpaBHUBATh pE3YyJbTaThl C MCXOJHOM 3ajadel M BKIJIAJ KaXIOro 4YieHa
KOMaHJIbl B JOCTH)KEHHE pE3yJbTaTOB, pa3leisaTh chepy OTBETCTBEHHOCTH U
MPOSIBJISITH TOTOBHOCTD K MPEIOCTABICHUIO OTUETA MEpe IPYIIIOHN.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Camoopranmsamnus:

BBISBJISATh B JKM3HCHHBIX M YYEOHBIX CHUTYyalMsIX TPOOJIEMBI, TPEOYIOIIHe
peIIeHNS;

OPHUCHTHPOBAThCA B PA3NMMYHBIX TOAXO0JaX K TIPUHATHIO PCIICHHMA
(MHAMBUAYATIBLHOC MPUHATHE PEIICHUH, IPUHATHE PEIICHUHA B TPYIIIE);

CaMOCTOSTEIILHO COCTAaBJISITh AJTOPUTM pelIeHus 3ajauu (WM €ro 4acTh),
BBIOMPATH CIIOCOO perieHus: yd4eOHOW 3a7au ¢ YY4ETOM MMEIOIINXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh TpeIjaracMble BapHAHTHI
pElICHUN;



COCTABJISITh IUIAH JEHUCTBHW (IJIaH peanu3alii HAMEYEHHOIO ajlropuTMa
pElIeHUs), KOPPEKTHUPOBATh MPEMAJIOKEHHBIM aIrOpUTM C Y4ETOM MOIYUYEHHS
HOBBIX 3HaHUM 00 U3y4aeMoOM OOBEKTE;

JenaTe BbIOOp B YCIOBUSX IPOTUBOPEUMBOM HMHpoOpMamuu H Opathb
OTBETCTBEHHOCTH 3a PEIICHUE.

CaMoKOHTpOJIb (peduiexcus):

BJIQ/IETh CITIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHUBAIINHU U pedIeKcuu;

JaBaTh OLIEHKY CUTYallUH U MPEAJIaraTh IUIaH €€ N3MEHEHUS;

YUUTBIBaTh KOHTEKCT U MPEABUAETH TPYAHOCTH, KOTOPbIE MOT'YT BOSHUKHYTh
OpU pELIECHUM Yy4yeOHOW 3aJaud, aJalTHpOBaThb pEIIEHUE K MEHSIOLUMCS
00CTOSITEIIECTBAM;

OOBACHATH  NPUYMHBI  JOCTWXKEHUA  (HEAOCTHKEHUs)  pe3yJbTaTOB
MH()OPMALIMOHHOW IESITEIbHOCTH, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY, YMETh
HaXOJUTh ITO3UTUBHOE B ITPOU3OLIEAIIEN CUTYyallUN;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
W3MEHUBUIMXCS CUTYallMi, YCTAHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHHBATh COOTBETCTBHE PE3YJIbTATA LIEIU U YCIOBUSIM.

IMOUMOHAIbHBIN MHTEJVIEKT:

CTaBUThH ce0s HA MECTO APYroro 4ejaoBeKa, MOHUMATh MOTUBBI U HAMEPEHUS
JPyroro.

IIpunsitue cedst u APyrux:

0CO3HaBaTh HEBO3MOKHOCTh KOHTPOJIMPOBATh BCE BOKPYT JAXE B YCIOBUSIX
OTKPBITOTO JOCTYTA K JIIOOBIM 00bEMaM HHGOPMAIIHH.

HPEIMETHBIE PE3YJIbTATDBI

K konmy oOyuenuss B 7 kjacce y oOydwaromierocs OyayT cPOpMHUPOBAHBI
CIIEYIOIINE YMEHHUS:

TOSICHSITh Ha npuMepax CMBICIT MOHATUN «uH(bOpMAaITHY,
«uH(OPMALIMOHHBIA  mpolecc», «oOpaboTka  HUHPOpMAIUU»,  «XPaHEHHUE
uHbopMaIuny, «repenada nHHOPMAIHI;

KOAMPOBaTh H JIEKOAMPOBATH COOOIIECHUS TIO 3aJaHHBIM IpaBUJIaM,
JIEMOHCTPHUPOBATh TOHMMAaHUE OCHOBHBIX MPUHITAIIOB KOAUPOBAaHMS WH(POPMAIIUN
pa3IMyHOM MPUPOJIbI (TEKCTOBOM, TpadpruecKoid, ayaino);

CpaBHUBATh JJIMHBI COOOIICHUI, 3alMCAHHBIX B PAa3IUYHBIX al(aBUTaX,
OTIEpUpPOBATh CAMHUIIAMH H3MEpeHus HH(POpMAIMOHHOTO O0BEMA W CKOPOCTH
nepeaaun JaHHbIX;

OLICHMBATh W CPaBHUBATH pa3MEpPbl TEKCTOBBIX, I'PAPUUYECKUX, 3BYKOBBIX
(aiinoB u BUaACO(aANIIOB,;



MPUBOJNTH TMPUMEPHI COBPEMEHHBIX YCTPOWCTB XpaHEHUS U Tepeaadu
nH(pOpMaIUK, CPAaBHUBATH UX KOJIMYECTBEHHBIE XapaKTEPUCTUKH;

BBIJICISITh OCHOBHBIC JTambl B MUCTOPHHM W TMOHUMATh TEHACHITUH Pa3BUTHS
KOMIBIOTEPOB U IPOrPaMMHOTO 0OeCTIeUeHUS;

MOJIy4aTh ¥ UCIOJIb30BaTh MH(OPMAIMIO O XapaKTEPUCTUKAX EPCOHATBLHOTO
KOMITBIOTEPA M €r0 OCHOBHBIX 3JIEMEHTax (Mpoleccop, ONepaThuBHAs MaMSATh,
JIOJITOBPEMEHHas aMsiTh, yCTPOICTBA BBOJa-BbIBO/IA);

COOTHOCUTBH XapaKTEPUCTUKH KOMIIbIOTEpA C 3aJauaMH, PEIIaeMBbIMU C €ro
MIOMOIIIBIO;

OpUEHTHUPOBAThCA B HEPAPXUUYECKOM CTPYKType (aiaoBoil CcHCTEMBI
(3amuchIBaTh mojiHOe WMs (aiina (katanora), myTh K (aitmy (karamory) Mo
UMEIOLIEMYCSl OMUCAHUIO (HalIOBON CTPYKTYphl HEKOTOPOTO HMH(OPMAIMOHHOTO
HOCHUTEJIS);

pabotath ¢ (ailloBOM CHUCTEMOM TMEpPCOHAIBLHOIO KOMIBIOTEpA C
UCIIOJIb30BaHUEM Tpaduueckoro uHTepdeiica, a UMEHHO: CO3/1aBaTh, KOIMPOBATH,
nepeMeniarh, NepeuMEHOBBIBATh, YJAIsATh U apXWBHPOBATh (pailibl U KaTajorwy,
UCIIOJIb30BaTh aHTHBUPYCHYIO TPOTPAMMY;

MIPEACTABIISTh PE3YNIBTATHI CBOCH JEATEIHLHOCTH B BUE CTPYKTYPHUPOBAHHBIX
WUTIOCTPUPOBAHHBIX JJOKYMEHTOB, MYJIbTUMEIUNHBIX MTPE3CHTAIINN;

uckarb undopmaruio B lHTepHere (B TOM uUucie, Mo KIYEBBIM CJIOBaM, IO
M300PKEHNIO), KPUTUYECKH OTHOCUTHCS K HaWJIEHHOW HH(pOpMAaIMM, OCO3HaBas
OMAacHOCTh [UIsl JIMYHOCTH © OOIeCTBa pPACIPOCTPAHEHHUS BPEAOHOCHOMN
uHGOpPMAIINH, B TOM YHCIIE SKCTPEMUCTCKOTO U TEPPOPUCTHIECKOTO XapaKTepa,

MOHUMATh CTPYKTYPY aIpecoB BEO-peCypCoB;

HCITOJTH30BaTh COBPEMEHHBIE CEPBUCH HHTEPHET-KOMMYHHUKAITHH;

coOmoaath TpeOoBaHUS O€30MaCHOM SKCIUTyaTallud TEXHUYECKUX CPE/ICTB
WHOOPMAITMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTHH, COOJIIOMaTh CETEBOM
ATUKET, 0a30Bble HOPMbI HMH(DOPMAIMOHHOW 3TUKM W TpaBa MHpH padoTe C
MPWIOKEHUSIMA Ha JIOOBIX yCcTpoiicTBax U B MHTepHeTe, BhIOMpaTh Oe30IMacHbIe
CTpaTeTuu MOBEACHUS B CETH;

MPUMEHSATh METOJAbl TNPO(DUIAKTHKKA HETAaTUBHOTO BIMSHHUS  CPEACTB
WHOOPMAITMOHHBIX M KOMMYHHUKAIIMOHHBIX  TEXHOJIOTMH Ha  3J0pPOBBE
TIOJTb30BATETIS.

K kxonny oOyuenuss B 8 kiacce y oOyuaromierocss OyayT chOpMHpPOBaHbI
CIIEAYIOIINE YMEHUS:

MOSICHATh HA  MpUMEpax  pasiuuvs  MEXAYy  T[O3WIUOHHBIMU U
HEMO3UIIMOHHBIMUA CUCTEMAaMH CUUCIICHUS;



3alMuCchiBaTh W CpaBHUBaTh Ienble unciaa oT 0 mo 1024 B pa3nuuHbIX
MO3UIMOHHBIX CHUCTEMaxX CYHUCIEeHHS (C OCHOBaHMSIMH 2, 8, 16), BBINOJHATH
apu(pMeTHYeCKre ONepaly HaJl HUMU;

pPacKpbIBaTh CMBICII TOHSTUN «BBICKA3bIBAHHUEY», <JIOTMYECKASI OIEparus»,
«JIOTHYECKOE BBIPAKEHUEN;

3alMChIBATh JIOTHUECKHE BBIPAXKEHUS C UCIOJIb30BAHUEM JU3BIOHKIWUH,
KOHBIOHKIIMM W OTPULIAHUSA, ONPENENSATh MCTUHHOCTH JIOTUYECKUX BBIPAXKEHUH,
€CJIM M3BECTHBI 3HAYEHHS] UCTUHHOCTU BXOISAIIUMX B HErO MEPEMEHHBIX, CTPOUTH
TaOJIMIIBI UCTUHHOCTH JIJISl IOTUYECKUX BBIPAXKCHUM;

PacKpbIBaTh CMBICH TMOHATHI «UCIOJHUTEIbY», «aJTOPUTM», «IPOrpamMMmay,
NOHHUMAas Pa3HUILY MEXY yOTpeOJIEeHUEM 3TUX TEPMUHOB B OOBIJICHHON peyY U B
UH(OpPMATHUKE;

ONKCHIBATh AJNTOPUTM PEIICHUSA 3aJa4d PAa3IUYHBIMU CHOCOOaMHU, B TOM
quciie B BUE OJIOK-CXEMBI;

COCTABIIAATh, BHIIOJIHATH BPYYHYIO U HA KOMITBIOTEPE HECIOKHBIE AIITOPUTMBI
C UCIIOJb30BAaHUEM BETBJICHUW M I[UKIOB [JISl YIPAaBJICHUS WCIOJHUTEISIMH,
TakuMu kak Pobot, Uepenaiika, YepTEKHUK;

UCIIOJIb30BaTh KOHCTAaHThl M IEPEMEHHBIE PA3JIMYHBIX TUIOB (YMCIIOBBIX,
JIOTUYECKUX, CUMBOJIBHBIX), @ TaKXKe COJAEp Kalue WX BBIPAXKEHUS, UCIIOIb30BaATh
ornepaTop MPUCBAUBAHUS;

MCIIOJIb30BaTh MPHU pa3pabOTKe MPOrpaMM JIOTUYECKHE 3HAYEHUs, ONepanuu
Y BBIPAXEHUS C HUMU;

aHAIU3UPOBATh MPEJIOKEHHBIE AITOPUTMBI, B TOM YHUCJIE€ ONPEAEINISITh, KaK1e
PE3yNbTAThl BO3MOKHBI IIPU 33JaHHOM MHOKECTBE UCXOJHBIX 3HAYEHUMH;

co3llaBaTh U  OTJAXWBaTh MPOrpaMMbl Ha  OJHOM M3  SI3BIKOB
nporpammupoBanuss  (Python, C++, Ilackanp, Java, C#, IlIkonbHbIi
AnroputMudeckuil S3bIK), peanu3yrolne HECIOXKHBIE aJTOPUTMbI 00paOOTKU
YUCJIOBBIX JAHHBIX C HCIOJB30BAHUEM IIMKIOB W BETBJICHUN, B TOM YHCIIE
peanu3yrone IpoBEpKy AETMMOCTH OJHOrO LEJIOr0 Yucia Ha APYroe, MPOBEPKY
HATypaJbHOTO YKCIIa HA IPOCTOTY, BhIACICHUS IU(P U3 HATYPAIBHOTO YHUCIIA.

K konmy oOydenuss B 9 kiacce y oOydwaromierocs OyayT cPOpMHUPOBAHBI
CJIETYIONTUE YMEHHUS:

pa30uBaTh 3aJa4d Ha TOJ337a4d, COCTABJIATH, BBINOJHITH BPYYHYIO U Ha
KOMITBIOTEPE HECIIOKHBIC AJITOPUTMBI C WCIIOJIb30BAaHUEM BETBIICHHUH, ITUKIIOB U
BCIIOMOTATEJIbHBIX QJITOPUTMOB JIJIST YIIPABJICHUS HWCITOJIHUTEIIIMHM, TaKUMH Kak
Po6ot, Uepenarmika, UepTéxHUK;

COCTaBJISITh M OTJIAXHUBATH MPOTPAMMBI, PEaTU3YIONTHUE TUTIOBBIC aJITOPUTMBI
OOpaOOTKM YHUCIIOBBIX TIOCIEAOBATEIBHOCTEH WM OJHOMEPHBIX YHCIIOBBIX
MacCUBOB (TIOMCK MaKCHMyMOB, MUHIMYMOB, CYMMBI U KOJIMYECTBA JIEMEHTOB



C 3aJlaHHBIMH CBOWCTBAMM) Ha OJHOM M3 SI3BIKOB mporpammupoBanusi (Python,
C++, [Tackansp, Java, C#, llIkoapHbINH ATTOPUTMHUYECKUN S3BIK);

pPacKpbIBaTh CMBICH TOHATHH «MOJEIbY, «MOACIUPOBAHUEY», OMPEACIAThH
BUJIBI MOJIEJICH, OIEHWBATh aJ€KBAaTHOCTh MOJEIH MOJICIHPYEMOMY OOBEKTY H
1EeJISIM MOJIETTUPOBAHMS;

UCIOJIb30BaTh Tpadbl U JIEPEBbS IJIsi MOJICIUPOBAHUS CHUCTEM CETEBOU U
UepapXudYecKol CTPYKTYpbl, HAXOUTh KpaTyaiiimii myTh B rpade;

BBIOMPATH CIIOCO0O MPECTaBICHUS JAHHBIX B COOTBETCTBUU C TOCTABICHHOU
3amaueit  (TaOnuIpl, CXembl, TpaduKH, JUarpaMMbl) C HCIOJIH30BAaHUEM
COOTBETCTBYIOIIUX IPOrPAMMHBIX CPEJICTB 00paOOTKH JaHHBIX;

UCIIOJIb30BaTh  JJIEKTPOHHBIE TaOJMIBI JJIi  0O0paOOTKM, aHalu3a |
BU3yaJIM3allM YHUCJIOBBIX JAHHBIX, B TOM YHUCJE C BBIJCICHUEM JHMara3oHa
TaOJIUIBI ¥ YIIOPSAI0YMBAHUEM (COPTUPOBKOM) €T0 JIIEMEHTOB;

CO3/1aBaTh U MPUMEHATH B JIEKTPOHHBIX TabIUIaX (GOPMYJIIBI JjIsl pacu€TOB C
UCIIOJIb30BAHUEM BCTPOCHHBIX apupMeThyeckux (QyHKIUN (CyMMHpOBaHUE U
MO/ICUET 3HAUYCHUMN, OTBEYAIONINX 33JJaHHOMY YCIIOBHUIO, CpeIHEE apU(PMETHIECKOE,
IIOMCK  MaKCHUMaJIPHOTO W  MHHHUMAJIBHOIO  3HAYEHHUs),  aOCOIIOTHOM,
OTHOCHUTEJILHOM, CMEIIaHHOM ajjpecaluu;

UCIIOJIb30BATh JJIEKTPOHHBIE TAOJIMIIBI JUISI YMCIEHHOTO MOJICIMPOBAHUS B
MPOCTHIX 33/1a4ax U3 Pa3HbIX MPEAMETHBIX 00IacTel;

UCIIOJIb30BaTh ~ COBPEMEHHBIC  HMHTEPHET-CEPBUCHI (B TOM  YHUCIE
KOMMYHUKAIIMOHHBIE ~ CEPBUCHI, OOJIauHble XpaHWIWINA JaHHBIX, OHJANH-
nporpamMmbl  (TEKCTOBbIE M TrpadUyecKue pPeAaKTOpbl, Cpelbl pa3padOTKH)) B
y4eOHOM M TTOBCEHEBHOM JICITCIIHHOCTH;

NPUBOJUTH TPUMEPHI HUCIOJIB30BAaHUS TeOMH(OPMAIIMOHHBIX CEPBHUCOB,
CEpPBUCOB TOCYNApCTBEHHBIX YCIyT, 00pa3oBaTelbHBIX CepBUCOB MHTepHeTa B
y4eOHOM ¥ MOBCEHEBHOM JIESITEIHLHOCTH;

WCIONB30BaTh  pa3jIMuHble  CPEACTBa  3alllUThl  OT  BPEIOHOCHOTO
MPOTrPaMMHOTO  OOECTEYEHUs, 3allUIlaTh MEPCOHATBHYIO HWH(GOPMAIHIO OT
HECAHKIIMOHUPOBAHHOTO JOCTYNa W €ro MOCIEACTBUI (pa3rjalieHus, MOJMEHBI,
yTpaThl JaHHBIX) C YYETOM OCHOBHBIX TEXHOJOTHMYECKUX U  COIUAIBHO-
MICUXOJIOTHYECKUX  aCMEeKTOB  HUCIOJb30BaHUs ceTu  HMHTepHer  (ceTeBas
AHOHMMHOCTb, IIU(PPOBOH CIE/, AyTEHTUYHOCTh CYOBEKTOB U PECYPCOB, OTTACHOCTH
BpPEJIOHOCHOTO KO/1a);

pacno3HaBaTh MOMBITKA U MPEAYIIPEKIATh BOBICUCHHUE CEOSI M OKPYKAFOIINX
B JICCTPYKTHBHBIC M KPUMHUHAIbHBIC (DOPMBI CETEBOW AKTHBHOCTH (B TOM YHCIIC
KHOEepOyJUTUHT, (DUIIIUHT).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
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bubnunorexka [IOK
2.2 II 9
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Hroro no pazaeny 11
Pazgen 3. UndopMannoHHbIE TEXHOJIOTHU
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3.3 MynbTUMeTHITHBIC TTPE3CHTAIINH 3 1 but6mmoreka [JOK
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https://m.edsoo.ru/7f41646e

8 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbIie
Ne n/n P Kontpoabnbie | IlpakTudeckue (mupp )
NMPOrpaMMbIl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. Teopernueckue 0OCHOBbI HH(POPMATHKH
bubmuorexa [JOK
11 1
CHeTeMbI CaHCIICHHS 6 https://m.edso0.ru/7f418516
bubmnoreka LIOK
1.2 7 1
DJIeMEHTHI MAaTEMaTUYECKOM JIOTUKH 6 https://m.edso0.ru/7f418516
Hroro no pazneny 12
Pa3nen 2. Anroput™Mbl M NPOrpaMMHpoOBaHue
91 WcnonuuTtenu u alropuTMBsl. 10 1 bubnuoreka LIOK
' ANTOPUTMHUYECKNE KOHCTPYKLIINN https://m.edso0.ru/7f418516
bu6mmoreka [IOK
2.2 A 9
SHIR HpOTPaMMupOBaitt https://m.edsoo.ru/7f418516
bu6mmoreka [IOK
2.3 A 2
HETHS SITOpHIMOB https://m.edsoo.ru/7f418516
Hroro mo pazneny 21
PeszepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



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

9 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uugposbie
Ne n/n P Kontpoasnsie | IlpakTudeckue (wicpp )
NMPOrpamMMblI Bcero o0pa3oBaTre/bHbIE
padoThI padoThI
pecypchbl
Pasznen 1. Hudgposasi rpaMOTHOCTH
11 I'moGasibHas ceTb IHTEpHET U CTpaTeruu 3 bubmmoreka [JOK
' 0€30IaCHOrO MOBEIEHHS B HE https://m.edso00.ru/7f41a7d0
bubnnorexa [JOK
1.2 P
aboTa B MH()OPMAIIMOHHOM TTPOCTPAHCTBE 3 https://m.edsoo.ru/7f41a7d0
Utoro no pazneny 6
Paznen 2. TeopeTudeckue 0CHOBBI HH(POPMATHKH
bu6nmmoreka [IOK
2.1 MopenupoBaHue KaKk METO]1 TO3HAHUS 8 1 httos://m.edsoo.ru/7f41a7d0
Hroro no pazneny 8
Pa3nen 3. AropuT™Mbl M MPOrpaMMHPOBAHUE
bu6nmmorexka [IOK
3.1 Pa3paboTka anropuTMOB M IpOrpamMm 6 1 httos://m.edsoo.ru/7f41a7d0
bubnunorexka [IOK
3.2 2
Ympasetiie https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 8
Pazgen 4. UndopManoHHbIE TEXHOJIOTHH
but6mmoreka [JOK
4.1 C) 0 10
FICKTPOHHBIC TAOIHIAL https://m.edsoo.ru/7f41a7d0
4.2 NudopmaninoHHbIe TEXHOJIOTHH B 1 bubmuotexa [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

COBPEMEHHOM O6H.[€CTBC

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

Hroro mo pazneny 11
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



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




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KonuyecTBo yacos DJIeKTPOHHBIE
Ne Hara nudposbie
Tema ypoka Konrtpoabnbie | IlpakTuuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesibHbIE
padoThbI padoTsbI
pecypchbl
Kommnsrorep — yHuBepcaabHOE
BBIYMCIIUTEIBHOE YCTPOMCTBO,
1 aboTarouiee 1o nporpamme 1 bubmmorexa LIOK
P o porp ' https://m.eds00.ru/8a1521d2
TexHuka 6€30MaCHOCTH U IpaBUIIa
paboThl HA KOMITBIOTEPE
5 Hctopus u coBpeMeHHbIE 1 bubnnoreka [IOK
TEHJICHLINN Pa3BUTHS KOMIIBIOTEPOB https://m.edsoo.ru/8al1523ee
[TporpammHoe obecrieueHue
3 koMmibtoTepa. [IpaBoBas oxpana 1 bubmmorexa LIOK
pa. P P https://m.eds00.ru/8a152826
POrpaMM U JIaHHBIX
4 ®aitnel 1 nanku. OCHOBHEIC 1 bu6nmmorexka [IOK
ornepanuu ¢ gpaiiamMu U mankamu https://m.edsoo.ru/8al52a74
ApxuBanus JaHHBIX.
5 Hcnons30BaHMe IPOTrpaMM- 1 bubamorexa [TOK
porp https://m.edsoo.ru/8al52cfe
apXHUBaTOPOB
5 KomnberotepHsie BUpYCHI 1 1 bubmuorexa [LIOK
AHTUBUPYCHBIE IIPOTPAMMBI https://m.edsoo.ru/8a152f74
7 Komnerotepusie cetu. [Touck 1 bubmuorexa [LIOK
uH(popmannu B cetu MIHTepHET https://m.edsoo.ru/8a153244
8 CepBHUCHI HHTEPHET-KOMMYHHUKAIUH. 1 bubmuoteka [IOK
CereBoii aTuker. Ctparerun https://m.edso0.ru/8a153460



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
https://m.edsoo.ru/8a153244
https://m.edsoo.ru/8a153460

0€30IaCHOrO IIOBEIECHUS B

Nurepuere
bu6mmoteka IIOK
9 14
HOOpMALIKA 1 AaHHEIC https://m.edso0.ru/8a161966
bu6mmoteka [IOK
10 u
HOOPMALIHOKHBIC IPOLICCCE! https://m.edsoo.ru/8al6le2a
Pa3nooOpasue S3bIKOB U aIhaBUTOB.
11 EcrecTBenHbIe 1 hopMaibHBIC bubmmorexa [IOK
P https://m.edsoo.ru/8al61fec
SI3BIKU
BOWYHBIN an(aBUT.
12 2F:[[ €00 aSOBaI-(IbI/Ie moboro andasurta bromiorexa LIOK
peobp https://m.edso0.ru/8a162186
K TBOUYHOMY
IIpencraBnenve naHHbBIX B
13 KOMITHIOTEPE KaK TEKCTOB B bubnmorexa LIOK
P https://m.edso0.ru/8a162316
JIBOMYHOM alihaBuUTe
1 Enunuts! uamepenus uHGopmanuu bubnnorexa [IOK
Y CKOPOCTH IepejauM JTaHHbIX https://m.edsoo.ru/8a16249c
KonnpoBanue TekCTOB.
15 PaBHOMEpHBIE U HEPABHOMEPHBIE bubmioreia LIOK
P P P https://m.edsoo.ru/8a1625f0
KOJIBI
16 JlexoupoBaHue COOOIICHUIA.
NudpopmannoHHslii 00bEM TEKCTa
17 Hudposoe npeacrapnenue bubnuoteka [IOK
HEIPEPBIBHBIX JAHHBIX https://m.edso0.ru/8a162848
Konnpoanue npera. OrieHka
18 UH(POPMALIMOHHOTO 00BEMa bu6mmoreka [IOK

rpadU4IecKux TaHHBIX IS
pacTpoBOTro H300paKEHUS

https://m.edsoo.ru/8al629ec



https://m.edsoo.ru/8a161966
https://m.edsoo.ru/8a161e2a
https://m.edsoo.ru/8a161fec
https://m.edsoo.ru/8a162186
https://m.edsoo.ru/8a162316
https://m.edsoo.ru/8a16249c
https://m.edsoo.ru/8a1625f0
https://m.edsoo.ru/8a162848
https://m.edsoo.ru/8a1629ec

bu6mmoteka IIOK

1 K
o OAMpOBattie sByka https://m.edsoo.ru/8a162b72
PezepBHbIil ypok «KoHTpoJIbHAS
20 a6or;a o T;\I/)Ie "I GILCTI;BJ'ICHI/IC bubmorexa [IOK
P " P https://m.edsoo.ru/8a162d02
uHpopmarmu'"»
TexkcToBbIE JOKYMEHTHI, UX BBOJ U
21 €aKTUPOBAHHE B TEKCTOBOM bubmorexa HOK
pedt P https://m.edsoo.ru/8al62e7e
nporeccope
dopMaTUPOBAHNE TEKCTOBBIX bubmmoreka [JOK
22
JIOKyMEHTOB https://m.edsoo.ru/8al162fe6
23 [Tapametpsl crpanuipl. CIUCKU U bubnuorexa [LIOK
TaOJIMLIBI https://m.edsoo.ru/8a1632d4
24 BcTaBka HETEKCTOBBIX 00BEKTOB B bubnuorexa [IOK
TEKCTOBBIE JJOKYMEHTBI https://m.edsoo.ru/8a1632d4
HNHTennexTyalbHble BO3MOKHOCTH
25 COBPEMEHHBIX CUCTEM 00pabOTKH
TEKCTOB
O00011eHNE U CUCTEMATHU3AIINA
26 3HaHU# 1o TeMe «TeKkcToBbIe bubmorexa HOK
https://m.edso0.ru/8a1635c2
JIOKYMEHTBI
97 I'padmueckuii penakrop. Pacrposbie bubmuorexa [LIOK
PUCYHKH https://m.edso0.ru/8a163874
28 Onepanuu peJakTUpOBaHUSA bubnuoteka [IOK
rpadpu4eckux 0ObEKTOB https://m.edso0.ru/8a1639d2
but6mmoreka [JOK
29 B
CKTOpHas rpagHKa https://m.edso0.ru/8a163b30
30 O06o0menre 1 cucTeMaTru3arus bubmnorexa [JOK

3HaHu# 1o TeMe «KommnbrorepHas

https://m.edso0.ru/8a16404e



https://m.edsoo.ru/8a162b72
https://m.edsoo.ru/8a162d02
https://m.edsoo.ru/8a162e7e
https://m.edsoo.ru/8a162fe6
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1635c2
https://m.edsoo.ru/8a163874
https://m.edsoo.ru/8a1639d2
https://m.edsoo.ru/8a163b30
https://m.edsoo.ru/8a16404e

rpadukay. [IpoBepounas pabora /
Bcepoccuiickast mpoBepoyHas
pabora

PesepBHbIil ypok. O0001IEHHE 1
cucTeMaTH3alus 3HaHUH /

bubnnorexa [IOK

31 1
Bceepocculickas npoepoyHast https://m.edso0.ru/8a164828
pabota
32 [ToaroroBka MyJIbTUMETUIHHBIX 1 bubnnorexa [JOK
MIPE3CHTALINI https://m.edsoo.ru/8a1642c4
o0aBiieHue Ha ciail
33 il MHUOBU3YaIbHBIX ,HaI:-IHLIX 1 Bubmoreia IIOK
Y Y ’ https://m.edso0.ru/8al64472
AHUMAIIH U TUTICPCCHLUIOK
O00011IEHNE ¥ CUCTEMATHA3AIMS
34 3HaHI/IIIT/'II o TeMe «M J'IBTI/IMCH UHHBIC 1 bubmorexa LHOK
y & https://m.edso0.ru/8a164652
TIPE3CHTAIHH)
OBHIEE KOJIMYECTBO HACOB I1O 34

[TPOIT'PAMME



https://m.edsoo.ru/8a164828
https://m.edsoo.ru/8a1642c4
https://m.edsoo.ru/8a164472
https://m.edsoo.ru/8a164652

8 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHBbIE
Ne Hara uudpoBbIie
Tema ypoka Kourpoabnbie | IlpakTnyeckue
n/n Bcero u3yyeHusi | oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcbl
1 Hermno3umyoHHbIe U MO3UITMOHHBIS 1 bubnnorexa [JOK
CHUCTEMBI CUMCIICHUS https://m.eds00.ru/8a1649e0
bubnnorexa [JOK
2 P 1
a3BCPHYTAA (OPMA 3AIIHCH HHCIA https://m.edsoo.ru/8a164ba2
JIBonuHas cucrema CUMCIICHHUS.
3 Apudmerrdeckue orneparnuu B 1 bubmorexa HOK
p N https://m.edso00.ru/8a164d96
JIBOMYHOU CHCTEME CUUCIICHHS
4 BocsMepuuHas cucteMa CYMCICHUS 1 bubmorexa HOK
P https://m.eds00.ru/8a165296
5 [llecTHaauarepuyHas cucrema 1 bubmuoreka [LIOK
CUMCIICHHS https://m.edsoo.ru/8a16549e
O06001IeHre U CHCTeMaTH3aIHs
Hvl B bubnuorexa [JOK
6 3HaHUH 1O TeMe «CHUCTEeMBI 1
https://m.edso0.ru/8a16564c
CUMCIICHUSI»
7 Jlormdeckuie BbICKa3bIBaHUS 1 bubmorexa HOK
https://m.edso0.ru/8a1657fa
8 Jlornueckue omepamuu «u», KU, 1 bubnmnoreka [IOK
«HE» https://m.edso0.ru/8a165b56
9 Onpenenenre CTUHHOCTH 1 bu6mmoreka [IOK
COCTAaBHOT'O BBICKA3bIBaHUS https://m.edso0.ru/8a165cf0
10 Ta0auIel HCTHHHOCTH
11 Jlormaeckue 37eMEHTBI but6mmoreka [JOK



https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a164ba2
https://m.edsoo.ru/8a164d96
https://m.edsoo.ru/8a165296
https://m.edsoo.ru/8a16549e
https://m.edsoo.ru/8a16564c
https://m.edsoo.ru/8a1657fa
https://m.edsoo.ru/8a165b56
https://m.edsoo.ru/8a165cf0

https://m.edsoo.ru/8a165e94

KonrponsHas pabora no teme

12 «DeMEeHThI MaTeMaTHYECKOM bubmorexa LIOK
https://m.edsoo.ru/8al78c38
JIOTHKU
[Tonstue anropurma. Mcnonnurenu bubmmoreka [IOK
13
QJITOPUTMOB https://m.edsoo.ru/8a17949e
1 CoiictBa anroputma. Criocoobl bu6mmoteka LIOK
3allMCH AJITOPUTMA https://m.edso00.ru/8a179606
15 AnroputMudecKkast KOHCTPYKIIUS
«cienoBaHuey. JIMHENHBIN aNropuT™
AaroputrMudeckasi KOHCTPYKIIHS
16 «BETBJICHUEY: TIOJTHAS U HETIOJIHAS
¢bopmbl
17 AnropuTMUYECKast KOHCTPYKIUS bubmuoreka [JOK
«IIOBTOPEHUE» https://m.edsoo.ru/8a17998a
18 PopManbHOE UCIIOIIHEHHE bubnnorexa [IOK
aJIropuT™Ma https://m.edsoo.ru/8al79aac
Pa3paboTka HECTIOKHBIX aJITOPUTMOB
19 C UCITOJIb30BaHUEM ITUKIIOB JIJIS bubnuorexa [JOK
yIipaBiieHUs (popMaTbHBIMU https://m.edsoo.ru/8al79elc
UCTIOJTHUTEISIMHU
Pa3paboTka HECTIOKHBIX aJITOPUTMOB
20 C UCITOJIb30BAaHUEM ITUKIIOB B bubmuorexa [JOK
BETBJICHUM IS YIIPaBJICHUS https://m.edsoo.ru/8al79elc
(bopMaTEHBIMU HCIIOTHATEISIMA
21 BrinonHenue anroputmMon bubmorexa [TOK
https://m.edsoo.ru/8al7a06a
22 O06001IeHrEe 1 cUCTEMATU3AIIUA but6mmoreka [JOK



https://m.edsoo.ru/8a165e94
https://m.edsoo.ru/8a178c38
https://m.edsoo.ru/8a17949e
https://m.edsoo.ru/8a179606
https://m.edsoo.ru/8a17998a
https://m.edsoo.ru/8a179aac
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a17a06a

3Ha”Hui 0o TeMe «VcnoIHUTEIN U
ANTOPUTMBI. AJITOPUTMUYECKHE
KOHCTPYKIIAW

https://m.edsoo.ru/8al7al8c

S3bIk porpammupoBanus. Cucrema

23 IPOrpaMMHPOBAHUS
24 [Tepemennnie. OniepaTop
MIPUCBauBaHUS
o5 [IporpammupoBaHue TUHENHBIX
IITOPUTMOB
26 Pa3paboTtka mporpamm, coaepKamx
OTIepaTop BETBIICHHUS
27 Jlnanoropas oTiiajKa mporpaMm
28 [uki ¢ ycnoBueM
N bubnuorexa [JOK
29 Lo ¢ epenertoit https://m.edsoo.ru/8al7ac4a
bu6mmoteka I1IOK
30 OO0paboTKa CUMBOJIBHBIX JJAHHBIX httos://m.edsoo.ru/8al 7ad6e
O000111eHIE U CHCTEMATHU3AIIHS
3HAHUM MO TeMe «SI3bIK
31 nporpamMmupoBanus» [IpoBepounas bubmmorexa LIOK
_ https://m.edsoo.ru/8al7ae8e
pabora / Beepoccutiickas
mpoBepouHas paboTa
PesepBHeIit ypok. O6001ICHNE U
32 CUCTEMaTH3aIs 3HAHUN U YMEHUN bubnmnoreka [IOK
1o Kypcy uapopmatuku 8 kiacca / https://m.edso0.ru/8a17b456
Bcepoccuiickas mpoBepounas pabota
33 AHanu3 anropurMoB. Onpenenenue bu6nuoreka [IOK

BO3MOXXHBIX PE3YJIbTaTOB PaOOTHI

https://m.edsoo.ru/8al7afab



https://m.edsoo.ru/8a17a18c
https://m.edsoo.ru/8a17ac4a
https://m.edsoo.ru/8a17ad6c
https://m.edsoo.ru/8a17ae8e
https://m.edsoo.ru/8a17b456
https://m.edsoo.ru/8a17afa6

aJIropuTtMa 1npu 3aJaHHOM
MHOKECTBE BXOIHBIX JaHHBIX

Ananu3 anroputmoB. OnpenerneHue

34 BO3MOKHBIX BXOJIHBIX JIaHHBIX, 1
MPUBOJIAIINX K JAHHOMY Pe3yJIbTaTy
OBHIEE KOJIMYECTBO HACOB I1O 34

I[TPOT'PAMME




9 KJIACC

KounyecTBO 9acoB DJIeKTPOHHBbIE
Ne Hara nuppoBbIe
Tema ypoka Kourposabnubie | IIpakTuyeckue p
n/n Bcero u3ydyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
1 ['moGanbHas cets UuTepuer. IP- 1 bubmmoreka [IOK
azpeca y3i10B. bonpine naHHbie https://m.edsoo.ru/8a17b578
bubnnorexa [JOK
2 NudopmanmonHas 6e30macHOCTh 1
dopman https://m.edsoo.ru/8al17b690
VYder nousaTust 00 ”HPOPMALMOHHOM
3 0€30MacHOCTH MPU CO3/IaHUU 1 bubnnoreka [IOK
KOMILJICKCHBIX HH(POPMAITMOHHBIX https://m.edsoo.ru/8al7b7bc
00BEKTOB B BUI€ BEO-CTpaHMUII
4 Bunrl 1esiTeIbHOCTH B CETH 1 bu6nmmoteka [IOK
Wureprer https://m.edso00.ru/8a17b8e8
OO6nayHble TEXHOIOTUH.
5 Hcnonb3oBanue onnaiH-oduca ais 1 bubmmorexa LIOK
s https://m.edsoo.ru/8al7bale
pa3pabOTKH JJOKYMEHTOB
O00011eHNe U CUCTEMATU3ALIS
3HaHMUH 110 TeMaM «I TobanpHas CeTh
6 WHuTepHeT B cTpaTeruu 0€301acHOro 1 bubmmorexa [IOK
P pv https://m.edsoo.ru/8al7bb36
MOBeIeHNs B Hell», «Pabora B
MH(OPMALIMOHHOM MPOCTPAHCTBE
7 Moaenu 1 MOAETMpPOBaHUE. 1 bubnuoteka [IOK
Knaccudukanum moneneit https://m.edsoo.ru/8al7be06
b K
8 TabnuuabIe MOIEIA 1 n6mroTexa O

https://m.edsoo.ru/8al7c04a



https://m.edsoo.ru/8a17b578
https://m.edsoo.ru/8a17b690
https://m.edsoo.ru/8a17b7bc
https://m.edsoo.ru/8a17b8e8
https://m.edsoo.ru/8a17ba1e
https://m.edsoo.ru/8a17bb36
https://m.edsoo.ru/8a17be06
https://m.edsoo.ru/8a17c04a

Pa3zpaboTka ogHOTA0IMYHON Oa3bl

9 naHHbIx. CocTaBlieHUE 3aIIPOCOB K
0a3e MaHHBIX
I'pad. BecoBas marpuna rpada.
JlnvHa myTH MeXay BepIIMHAMHU
10 rpada. Beruncienne KoaudecTBa
IIyTE€N B HAIIPABJICHHOM
aIUKIN4ecKoM rpade
1 Hepero. Ilepebop BapuaHTOB ¢
MIOMOIIIBIO IepeBa
12 MareMaTHuecKoe MOAEITHMPOBAHIE bubmorexa LIOK
https://m.edsoo.ru/8al7c392
13 OTanbl KOMIBIOTEPHOTO bu6mmoteka [LIOK
MOJIETTMPOBAHUS https://m.edsoo.ru/8al7c4aa
O060011eHNEe U cUCTEeMaTU3ALUs
14 3HaHui. KonTpospHas pabota 1o bubmuoreka [JOK
Teme «MoaenupoBaHre KaK METO/T https://m.edsoo.ru/8al17c9c8
TIO3HAHUS»
Pazbuenue 3agauun Ha 1Moa3aauu.
CocraBiieHre arOpUTMOB U
15 IIPOrpaMM ¢ I/ICHOJ‘II)pSOBaHI/IeM bubmorexa LIOK
. https://m.edsoo.ru/8al7ch12
BETBJICHHH, ITUKIIOB H
BCIIOMOTaTeNbHBIX aITOPUTMOB
bubnunoreka [IOK
16 OIHOMEPHEIE MacCHBbI https://m.edsoo.ru/8al7cc3e
17 TumoBsle aNropuT™MbI 00pabOTKH bu6mmoreka [IOK
MacCHBOB https://m.edsoo.ru/8al7cd60
18 CopTupoBKa MaccuBa



https://m.edsoo.ru/8a17c392
https://m.edsoo.ru/8a17c4aa
https://m.edsoo.ru/8a17c9c8
https://m.edsoo.ru/8a17cb12
https://m.edsoo.ru/8a17cc3e
https://m.edsoo.ru/8a17cd60

bu6mmoteka IIOK

19 O6pab
PabOTIA HOTOKA AAHHRX https://m.eds00.ru/8al7d0lc
O06001IeHNEe U CHCTeMAaTH3aIINS
20 sHaHuil. KonTposbHas padoTa o bubmuoreka [IOK
teme «Pa3zpaboTka anropuTMoB U https://m.edsoo.ru/8al7dlca
MIPOrpaMm»
21 VYmpasnenue. Curnan. O6parnas bubnnoreka [IOK
CBSI3b https://m.edsoo.ru/8al17d4d6
bubnuoreka [IOK
22 Po6
ODOTHIHPOBAIHBIC CHETEMH https://m.edso0.ru/8a17d602
DneKTpOHHbIE Ta0NULIbl. TUIIBI
23 AHHBIX B siYEHKaX JICKTPOHHOMN bubmorexa HOK
A P https://m.edsoo.ru/8a17d710
TaOJINILIBI
24 PenaxtupoBanue u bu6mmotexka I[IOK
dbopMaTupoBaHue TaOIUI] https://m.edsoo0.ru/8a17d832
Bcerpoennbie KIIUU JUTSI TIOUCKA
25 MaKEI/IM Ma 1\(/1[)1/}1/1}11141?4 :l CYMMBI U bubmorexa HOK
yMa, yMa, https://m.eds00.ru/8a17d990
CpeIHero apupmMeTHIeCKOro
26 CopTtupoBka u GuIbTpaLUst JaHHBIX bubnuorexa [JOK
B BBIJICIICHHOM JTMAna3oHe https://m.edsoo.ru/8a17db70
97 [TocTpoenue nuarpamm u rpaguKoB bubmuoteka [LIOK
B DJICKTPOHHBIX TaOIHIIaX https://m.edsoo.ru/8al17e08e
28 OTtHocurenbHast, a0COMOTHAS U bubnuoteka [IOK
CMEIIIaHHas agpecanus https://m.edsoo.ru/8al7e2b4
29 VY cnoBHBIE BBIUHACIEHUS B bu6mmoreka [IOK
JEKTPOHHBIX TaOIUIIAX https://m.edsoo.ru/8al7e6ba
30 O06paboTtka 60bIIUX HAOOPOB bu6mmoreka [IOK

JAHHBIX

https://m.edsoo.ru/8al7e87c



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
https://m.edsoo.ru/8a17e08e
https://m.edsoo.ru/8a17e2b4
https://m.edsoo.ru/8a17e6ba
https://m.edsoo.ru/8a17e87c

31 HucnenHoe MOJIEIMPOBAHKE B 1 bubnuorexa [IOK
3JICKTPOHHBIX TAOJIUIIAX https://m.edsoo.ru/8al7eaca
O0001eHre U cucTeMaTU3aIus

32 3HAHUU 110 TeME «DJIIEKTPOHHEIE 1 bubnmorexa [IOK

p https://m.edsoo.ru/8al7ec3c
Ta0IALBD)
Posp nuHGOpMaIIMOHHBIX
33 TGXHOHO(II‘)HIE B L:lSBI/ITI/II/I 3KOHOMUKH 1 Bubmrorexa IIOK
p https://m.edsoo.ru/8al7ed54
MUpa, CTPaHBI, PETHOHA
PesepBurblii ypok. O000mIEHNE U
34 CI/ICTEMaTI/I?,ZpI/Iﬂ I/ITOI‘:IIBOC 1 buGmorexa LHOK
A https://m.edsoo.ru/8al7ee6c
MIOBTOPEHUE
OBHIEE KOJIMYECTBO HACOB I1O 34

[TPOI'PAMME



https://m.edsoo.ru/8a17eaca
https://m.edsoo.ru/8a17ec3c
https://m.edsoo.ru/8a17ed54
https://m.edsoo.ru/8a17ee6c




IPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KIIACC

Kon
NPOBEPSIEMOT0
pe3yJabTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
oOpa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus

1

[To reme «l{udpoBas rpaMOTHOCTEY

11

[losicHAT, Ha  mpUMepax  CMBICH  MOHATHA  «HMHQOPMALIU»,
«MH(}OPMALIMOHHBIH TIPOIECC, «00paboTKa HHPOPMAITUNY, «XPAHEHUE

nHpoOpMaUNY, «Iepeaada HHGpopMaIum»

1.2

[IpuBOIUTE MPUMEPBI COBPEMEHHBIX YCTPOMCTB XPAHEHUS U IIEpeladn

nH(pOpPMAINY, CPABHUBATH X KOJTHMYECTBEHHBIC XapaKTEPHUCTUKU

13

[lonydyate u HCHOJB30BaTh MHQPOPMAIMIO O XapaKTEPUCTHUKAX
MEPCOHAIBHOIO KOMIIBIOTEPA M €r0 OCHOBHBIX 3JIEMEHTax (Ipoliieccop,
orepaTHBHAs MaMsTh, JOJITOBPEMEHHAsl MaMsTh, YCTPOMCTBa BBOJA-

BBIBO/IA)

14

COOTHOCHUTH XapaKTECPUCTUKU KOMIILIOTEpPA € 3aJa4aMu, pClIa€MbIMU C

€ro 1MoOMOIIbIO

15

OpueHTHPOBATECS B HEPAPXUUECKOH CTPYKType (aillloBol cHCTEMbI
(3anuceiBaTh MoJHOE UM (haiina (katanora), nyTh K ¢aiiny (karaiory)
[0 MMEILIEMYCSl ONHCAaHUIO (ailIoBOM CTPYKTYphl HEKOTOPOTO

MH(OPMALIOHHOTO HOCUTEJIS)

1.6

PaGorate c (¢ailoBoii cucTeMO NEPCOHAILHOTO KOMIIbIOTEpA C
UCIOJIb30BaHUEM Ipaduueckoro uHTepdeiica: coznaBarh (KOMUPOBATh,
nepeMenaThb, NepeuMeHOBbIBaTh, YAAIATh U apXWBUPOBATh (ailiibl 1

KaTaJjory, UCIO0JIb30BaTh AHTUBUPYCHYIO IIPOTPAMMY )

1.7

Uckare uHpopmanuto B MHTepHETe (B TOM YHCIE MO KIFOYEBBIM
CJIOBaM, TO H300paXEHUIO), KPUTHYECKH OTHOCHTHCS K HAWICHHOU
uH(OpMaILUK, OCO3HABaTh OMACHOCTH HJS JIMYHOCTH U OO0IIecTBa
pacnpocTpaHeHUsi BpEeIOHOCHON uHGopManuu, B TOM  YHUCIE

9KCTPEMHMCTCKOIO ¥ TEPPOPUCTUYECKOTO XapaKTepa




1.8 [ToHnMaTh CTPYKTYpY aapecoB BeO-pecypcoB
19 Hcnonb30BaTh COBpeMEHHBIE CEPBUCHI MHTEPHET-KOMMYHHUKAIHA
Cobmonate TpeboBaHMs Oe30MacHOW HKCIUTyaTallid TEXHUYECKHX
CpencTB HH(OPMALMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH,
1.10 co0JII0IaTh CETEBOM ATUKET, Oa30Bble HOPMBI HH(POPMALIMOHHON ITUKU
U TpaBa MpH paboTe ¢ MPUIIOKEHUSIMHU Ha JIIOOBIX YCTPOWCTBAaX U B
WuTepHere, BIOUpaTh O€30MIACHBIE CTPATETUH ITOBEICHUS B CETH
[TpuMeHsITh METOABI MPOPIIAKTUKN HETATUBHOT'O BIUSHUS CPEICTB
111 MH(POPMAIIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJIOTHA Ha 3JI0POBbE
MIOJIH30BATEIIS
2 [To Teme «TeopeTndeckrie OCHOBBI HH()OPMATHKIY
KonupoBate u nexoaupoBaTh COOOIICHUS IO 3a/laHHBIM IPaBUIIaM,
2.1 JEMOHCTPHPOBATh MMOHMMAHUE OCHOBHBIX IPHUHIIUIIOB KOIMPOBAHUS
HHPOPMAIMU Pa3IMIHON TPUPOIBI (TEKCTOBOM, rpadHuecKoi, ayano-)
CpaBHMBaTh  UIMHBI ~ COOOIIEHMIA, 3aMMCAaHHBIX B  PA3IMYHBIX
2.2 anaBuUTaxX, ONEPUPOBATh SAMHUIIAMH HW3MEPEHUsT MH(POPMAIMOHHOTO
00BEMA U CKOPOCTH TEepeIauu TaHHBIX
)3 OneHuBaTh W CpaBHHUBAaTh pa3Mepbl TEKCTOBBIX, TI'paHUuecKux,
. 3BYKOBBIX (paiijIoB M BUCO(ANHIOB
3 [To Teme «MH(DOpMALIMOHHBIE TEXHOIOTHID)
[lpencraBnaTh  pe3yibTaThl  CBOEH  JEATENFHOCTH B BHUJE
3.1 CTPYKTYPUPOBAHHBIX WILTIOCTPUPOBAHHBIX JTIOKYMEHTOB,
MYJIbTUMEAUNHBIX NPE3EHTAUN
8 KJIACC
Kona o
IIpoBepsiemble NpeAMeTHBIE Pe3yJILTATHI 0CBOEHHS OCHOBHOM
NpoBEPsSIeMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHusl
pe3yJabrara
1 [To Teme «TeopeTndeckrie OCHOBBI HHPOPMATUKI
11 [TosicHAT, Ha TpUMEpax pasduyus MEXKAY TMO3UIMOHHBIMU U
' HEMO3UIIMOHHBIMH CUCTEMaMU CUUCIICHUS
T 3anuceiBaTh U cpaBHUBATH I1eibie uncia or 0 go 1024 B pazmudHbIX

MO3MIIMOHHBIX CHUCTEMax CYHCIeHus (C ocHoBaHusMu 2, 8, 16),




BBITIOJIHATH apI/I(bMeTI/ILIeCKI/Ie Oorcpanvu HaJ HUMH

13

PaCKpI)IBaTB CMBICJI IMOHATHI «BBICKA3bIBAHUEC), (JIOTH4YCCKad

onepanus», «JIOru4cCKOC BhIPAKCHUCH

14

3anuceIBaTh JIOTHYECKHUE BBIPpAXKCHUA C UCIIOJIBb30BAHUCM JU3BIOHKINH,
KOHBIOHKIIMU W OTpULAHHWA, OIPCACTIAT HCTHHHOCTH JIOTMYCCKHUX
BBIpa)KeHPIfI, €CJIM U3BCCTHBI 3HAYCHUA HCTHUHHOCTH BXOIAIINX B HEI'O
MNEPCMCHHLBIX, CTPOUTH Ta6HI/IL[BI HUCTUHHOCTH JId JIOTHYCCKUX

BBIPOKCHUI

[To Teme «AJATOPUTMBI U TPOrPAMMHUPOBAHUE)

2.1

PaCKpBIBaTL CMBICJI ITOHSATHI «UCIOJIHUTCIIb, «QJITOPUTM»,
«Iporpammay, IIOHHMast pasHULly MCKIAY y1'IOTp€6J'IeHI/IeM OTHUX

TEPMHHOB B OOBIJICHHON pedr U B HH(OpMATHKE

2.2

OnuceiBaTh AITOPUTM PCHICHUA 3ada4u pPa3JIMYHbIMU CHOCO6aMI/I, B

TOM 4HCJIC B BUAC OJI0K-CXEMBI

2.3

COCT&BJ’IHTB, BBITIOJIHATL BPYUYHYHO U Ha KOMIIBIOTCPE HECIIOXHBIC
AJIT'OPUTMBI C UCITOJIB30BAHUCM BETBJICHUH U [UKIJIOB UIs YIIpABJICHHUA

HUCITOJIHUTCIIIMHA

2.4

Hcmonp30BaTh KOHCTaHTbI W  TNICPEMCHHLIC  pa3/IMYHBIX  THUIIOB
(‘H/ICJ'IOBBIX, JJOTUYCCKHX, CI/IMBOJ'IBHBIX), a TaKXKXC COoACpXKalIue HX

BBIPpAXKCHUSA, UCITIOJIB30BATh OIICPATOP MIPHUCBANBAHUSA

2.5

Hcnons30BaTh Ipu pa3pa60TKe nporpamm JIOTMHYCCKHUE 3HAUCHMHA,

Ooncpanr U BeIPAXKCHUA C HUMU

2.6

AHaJ'II/I3I/IpOBaTI> MMPEIJIOKCHHBIC AJITOPUTMBI, B TOM YHUCJIC OIIPCACIIATD,
KakKue pe3yjabTaThbl BO3MOXXHBI IIPU 3aJaHHOM MHOXCECTBC HCXOAHBIX

3Ha4YEeHUHN

2.7

Co3maBaTh W OTJ@KHBATh MPOTPaMMbl Ha OJHOM W3 SI3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, lllkonbHbrii
AnropuTMUUYecKHil  S3BIK), peamu3ylolue HECIOXKHBIE alTOPUTMBI
00pabOTKM YHUCIOBBIX JaHHBIX C HCIOJB30BAHMEM IMKJIOB H
BETBJICHHUI, B TOM YHCJIE PEATU3YIOMINUE MPOBEPKY JACITUMOCTH OHOTO
LIEJIOT0 YKciia Ha APYroe, MPOBEPKY HATYPAIIbHOTO YKCiia Ha IPOCTOTY,

BbIJICJIEHUS M (P U3 HATYPAIBHOTO YKCiIa

9 KNIACCA




Kon
NPoBepPsIeMoOro
pe3yJabTara

HpOBepﬂeMbIe NpeaAMETHBIC PE3YyJIbTAaThbl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ nporpaMmMsI OCHOBHOTI'O 06mer0 06pa303aﬂnﬂ

1

I[To Teme «{upoBasi (paMOTHOCTE)»

11

Hcnonp30BaTh COBPEMEHHBIE HMHTEPHET-CEPBUCHI (B TOM 4HCIE
KOMMYHHUKAI[IOHHBIE ~CEPBUCHI, O0JAYHblE XPaHWJIMILA JaHHBIX,
OHJIAMH-TIPOTPaMMBbI (TEKCTOBBIE M TpadUUecKue PEeIaKTOPhI, CPEb

pa3paboTKH) B y4EOHOM 1 MTOBCEIHEBHOM ACSITEILHOCTH

1.2

[IpuBoauTh  mpUMEpPHl  UCHOIB30BAaHUA  T'€OMH(POPMAIMOHHBIX
CEpBUCOB, CEPBHUCOB T'OCYIApPCTBEHHBIX YCIIYI, 00pa30BaTENbHBIX

cepBucoB MHTepHeTa B yueOHOM U TOBCEAHEBHOM I€ATEIHLHOCTH

13

Hcnonp30BaTh pa3iMyHbIC CPEICTBA 3alllUTHl OT BPEIOHOCHOTO
MPOrPaMMHOTO OOECTICUCHHUS, 3alUIIATh IEPCOHATBHYIO0 HH()OPMAIIHIO
OT  HECAaHKIIMOHHUPOBAHHOTO  JIOCTYyNla W  €ro  IOCIEJACTBUI
(pasrinameHusi, MOJMEHBI, YTpaTbl JaHHBIX) C YYETOM OCHOBHBIX
TEXHOJIOTUYECKAX U COLMAIBHO-TICUXOJIOTUYECKUX  aCICKTOB
UCHoNb30BaHusl ceT HMHTepHeT (cereBass aHOHMMHOCTb, LHU(PPOBOM
Clell, AayTeHTUYHOCTh CYOBEKTOB M  PECYpPCOB,  OMACHOCTh

BPEIOHOCHOTO KOJIa)

14

Pacrio3HaBaTh TOMNBITKM M NpEeAyNpeXkaaTb BOBIEUEHHE ce0s U
OKPYKaIOIIMX B JECTPYKTUBHBIE M KPUMHHAJIbHbIE (DOPMBI CETEBOM

AaKTUBHOCTH (B TOM 4yucie KUOepOyJIHHT, (PUIIHHT)

ITo Teme «TeOpeTI/I‘leCKI/Ie OCHOBBI HH(bOpMaTHKH))

2.1

PaCKpBIBaTL CMBICJI MMOHATHUH «MOACIb», «MOICIIMPOBAHUCY,
OMnpeAcIsATb BUABI  MOJCII e171, OICHUBATh AaJICKBATHOCTH MOJICIIH

MOACIINPYEMOMY 06’BCKTy " [eJjsIM MOJACIIUPOBAHUS

2.2

Hcnons30BaTh Fpa(I)BI H ACPEBbA I MOACIMPOBAHUA CUCTEM CeTeBOM

U HePAPXUYECKON CTPYKTYpPHI, HAXOJUTh KpaTyaiuii myTh B rpade

[To Teme «ANTOPUTMBI U IPOTPAMMHUPOBAHHE

3.1

Pa30OuBath 3amaun Ha MOJ3aJa4l, COCTABIIATh, BBIIOIHATh BPYUHYIO U
Ha KOMIIBIOTEPE HECJIOXKHBIE aIrOPUTMBI C  HCIOJIB30BAHUEM
BETBJICHUM, [INKJIOB U BCIIOMOT'aTEJIbHBIX aITOPUTMOB IS YIIPABICHUS

HUCIIOJIHUTCIIAMHA

3.2

CocTaBisiTh W OTJQXKHUBATH MPOrPAMMBbI, pEATU3YIOUINE THUIIOBBIE




AITOPUTMBI  00pPaOOTKH  YHCIIOBBIX  ITOCJIEIOBATEIBHOCTEH WU
OJTHOMEPHBIX YHCIIOBBIX MAaCCHBOB (MIOMCK MaKCHMyMOB, MUHHUMYMOB,
CYMMBI WJIHM KOJMYECTBAa DJICMEHTOB C 3aJaHHbIMH CBOWCTBAMH) Ha
OJTHOM M3 513bIKOB IporpammupoBanus (Python, C++, IMackans, Java,

C#, llIkonbHBINA ANTOPUTMHYECKHA SI3BIK)

[To Teme «MH(popMaLIMOHHBIE TEXHOIOT UM

4.1

Breibupate crmoco® TmpencTaBiICHHS JAHHBIX B COOTBETCTBUU C
MOCTaBJICHHOW 3adadel (TaOJUIbl, CXeMbl, TpadUKH, JUATPAMMBI) C
UCIIOJIb30BAHUEM  COOTBETCTBYIONIMX  MPOTPAMMHBIX  CPEICTB

00pabOTKH JaHHBIX

4.2

Hcronp30BaTh AIIEKTPOHHBIE TAaONWIBI Uil OOpaOOTKH, aHAlW3a M
BU3yaJIM3allUM YHCJIOBBIX [JaHHBIX, B TOM 4YHCJIC C BBIICICHUCM
JHMarna3oHa TaOJMIbl M yHOPSJOYMBAHUEM (COPTUPOBKOI) ero

9JICMCHTOB

4.3

Co3naBaTh M NPUMEHATH B 3JIEKTPOHHBIX Tabiuuax (GopMmyibl s
pacy€ToB C HMCIOJIB30BAaHUEM BCTPOCHHBIX apu(METHYECKHX ()YHKIIUN
(cyMMHpOBaHME U TMOACYET 3HAYEHUH, OTBEYAIOLIIUX 33JaHHOMY
YCIOBHIO, CpelHee apu(METHYecKoe, IOMCK MAaKCHUMaJIbHOIO U
MHUHHMAaJIbHOTO 3HaU€HUsI), a0COIIOTHON, OTHOCUTENBHOM, CMEIIaHHON

aJipecaru

4.4

Hcnonb3oBars AIIEKTPOHHBIE TaOJTHIIBI VIS YHCIIEHHOT'O

MOZACIIMPOBAHUSA B IPOCTHIX 3aia4aX U3 PA3HBIX NPCAMETHBIX obOmacreit




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUS

7 KJIIACC

Kon

IIpoBepsieMblii 3J1eMeHT COiePKAHMS

[udposas rpaMOTHOCTH

11

KommbioTep — yHUBEpCalbHOE BBIYUCIUTEIBHOE YCTPOMCTBO, paboTaroiiee IO
mmporpaMMe. THIIBI KOMIIBIOTEPOB: INEPCOHAIBHBIE KOMIIBIOTEPBI, BCTPOCHHBIE
KOMIIBIOTEPBI,  CYNEpKOMIbIOTEpbl. MoOunbpHble  ycTpoiicTBa.  TexHuka

0€30MacHOCTH U IpaBuiIa pabOThl HA KOMIBIOTEPE

1.2

OcHoBHbIE KOMIIOHEHTHI KOMIIbIOTEpa W uX Ha3HaueHue. Ilpomeccop.
OnepaTuBHass W JOJTOBPEMEHHas mMaMsATh. YCTPOWCTBA BBOJa W BBHIBOJA.
CeHcCopHBII BBOJI, JaTYMKU MOOUJIBHBIX YCTPONCTB, CpeACTBA OMOMETPUYECKON

ayTeHTU(UKALINH

13

HcTtopusi pa3BuTHs KOMIIBIOTEPOB M MporpammHoro obecrneueHus. [lokoneHus
KOMITIBIOTCPOB. COBpeMeHHBIC TCHACHIIUN pPa3sBUTHA KOMIIBIOTCPOB.
Cynepkomnbrotepsl. [lapannensusie Bbruncienus. [lepcoHanbHbI KOMIBIOTED.
[Ipomieccop u ero xapakTepUCTUKH (TaKTOBas 4acTOTa, Pa3psAHOCTD).
OnepatuBHasg namsTh. [JonroBpemMeHHas naMsth. Y CTPOMCTBA BBOAA U BBIBOJA.
OO0bEM XpaHMMBIX JaHHBIX (OMEepaTUBHAsS MMaMATh KOMIIbIOTEPA, KECTKUM AUCK U
TBEPAOTENbHBIN HAKOMUTENb, MOCTOSIHHAs MaMsATh CcMapTPoHa) M CKOPOCTh

AOCTYIIA JJIA pa3JINYHbIX BUI0B HOCHUTEJICH

14

[IporpaMmMHoOe  obecrnieueHne KommbioTepa. [IpukiamHoe  mporpaMMHOE
obecrieueHue. CucremHoe MIpOrpaMMHOE obecrieueHue. Cucremsl
nporpamMmmupoBanus. [IpaBoBas oxpaHa mporpamMM H JaHHBIX. becruiatHeie u

yCIIOBHO-0OectuiaTHbie TporpaMmbl. CBOOOAHOE TpOrpaMMHOE 0OecTIeueHIE

15

@aiinel 1 nanku (kartanoru). Tunsl ¢ainos. CeoiicTBa (ailnoB. XapakTepHble
pa3Mepbl (aillyIoB pa3IUYHBIX TUIIOB (CTpaHMIIA TEKCTa, JEKTPOHHAS KHUTA,

¢dotorpadus, 3anuch NECHU, BUCOKIIUII, TOTHOMETPAXKHBIN (PUITEM)

1.6

[Mpunmunsl noctpoenus @aitnoBeix cuctem. IlomHoe wums ¢aiina (mankw,

karasora). [Iyts k Qaitny (manke, katauory)

1.7

daiinoBelii MeHekep. PaboTa ¢ daitnamu 1 nankamu (KaTajJoramu): CO3AaHue,

KOIIMPOBAaHUE, TepeMeIIeHNe, NTEPeUMEHOBaHNEe U yJaleHHe (aijioB M Marok




(xaranoron). [Touck (aitioB cpencTBamMu ONeparioOHHON CUCTEMBI

1.8

ApXI/IBaL[I/IH JaHHBIX. Hcnons3oBanne IMporpaMm-apxmuBaTopoB

1.9

KomMmmbrotepHbie BUPYCHl U IpyTrue BPeIOHOCHbBIE Mporpammbl. [Iporpammer mis

3allUTHI OT BUPYCOB

1.10

O06benHeHNEe KOMITbIOTEPOB B ceTh. CeTh MHTEpHET. BeO-cTpanuiia, BeO-caiT.
Crpykrypa azapecoB BeO-pecypcoB. bpaysep. IloumckoBbie cuctemsl. Ilouck
uH(poOpMallUM TO KJIIOYEBBIM CIIOBaM M IO H300pakeHHio. JlocToBepHOCTH

uHpopManuu, norydyeHnoi nz Murepuera

111

CoBpeMEHHbIE CEPBUCH] MHTEPHET-KOMMYHHUKaLIUN

112

CereBoil 3THKET, 6a30BbIe HOPMBI HHPOPMAIIMOHHOM ATHKH U IMpaBa mpu padboTe

B CCTU I/IHTepHeT. CTpaTeFI/II/I 0€e30IacHOro IIOBCACHU B I/IHTepHCTC

Teopernueckue OCHOBBI HHPOPMATUKH

2.1

Wudopmanus — 01HO U3 OCHOBHBIX TOHATUH COBpeMeHHOH Hayku. MHpopmanus
KaK CBEJIeHMs, MpeJHAa3HAYE€HHbIE Ul BOCHPUATHUS YEJIOBEKOM, M MH(popManus

KaK JJaHHbIE, KOTOPbIE MOT'YT ObITh 00pabOTaHbl aBTOMATU3UPOBAHHOMN CUCTEMOI

2.2

JIMCKPETHOCTh JaHHBIX. BO3MOKHOCTh OMUCAHUSI HETPEPBIBHBIX OOBEKTOB U
MIPOLIECCOB C MOMOIIBI0 JUCKPETHBIX AAaHHBIX. MH(pOpManmoHHbIE MPOLECCHl —

IMPOLECChI, CBA3AHHBIC C XPAHCHUECM, npeo6pa3013aHI/IeM u nepeﬂaqeﬁ JaHHBIX

2.3

CumBon. Andasut. MomHocTs andasura. PazHooOpasue s13bIKOB U ali(haBUTOB.
EcrtectBenHble u ¢opMaibHble SI3bIKUM. AJ(AaBUT TEKCTOB Ha PYCCKOM SI3BIKE.
JIBonuHbIi andaBut. KomnuecTBO BCEBO3MOXKHBIX CIIOB (KOJOBBIX KOMOHMHAIMIA)
(¢uxkcupoBaHHOM IMHBI B ABoMYHOM andasute. [IpeoOpazoBanue mr000TO
anaBuTa K ABOMYHOMY. KOJIMUecTBO pa3iMyHbIX CI0B PUKCUPOBAHHOM /JIMHBI B

andasuTe ONpeIeIEHHON MOITHOCTH

2.4

KOI[I/IpOBaHI/IC CHMBOJIOB OJHOI'O aJ'I(I)aBI/ITa C IOMOIIIBIO KOJOBBIX CJIOB B APpYIroM

andasute, KOAoBas Ta0IUIIA, TEKOIUPOBAHNE

25

JBonunblii kon. I[lpencraBiieHWe MaHHBIX B KOMIIBIOTEpE KaK TEKCTOB B

JBOMYHOM ajihaBUTE

2.6

NudopmannonHpiii 00b€M NaHHBIX. BUT — MUHMMaIbHAS €AMHHIIA KOTUYECTBA

uH(pOpMaIuY — IBOMYHBIN pa3psia. bailt, kunobaiiT, merabaiT, ruradaiit

2.7

CKOpOCTL nepeaadyn  JaHHBIX. E}II/IHI/IHI)I CKOpOCTH IM€p€aadyn  JTaHHBIX.

Uckaxxenne nudopmanuu npu nepeaaye

2.8

KonupoBanue texctoB. PaBHomepHbIil koa. HepaBHoMepuslit kon. Koauposka

ASCII. Bocemubutasie xonupoBku. Ilonstue o koampokax UNICODE.




JlekomupoBaHue  COOOIIEHWH  C  HMCMOJB30BAaHUEM  PABHOMEPHOTO |

HepaBHOMepHOro kKoaa. MudopmManmonHsit 00bEM TekcTa

OOmiee npencraBieHue O IUGPOBOM TPEICTABICHUU ayIUOBU3YAIBHBIX H

29 JIpYTUX HENpepbIBHBIX JaHHBIX. KomupoBanue npera. l[BeToBble Mopemnu.
Mogens RGB. I'my6una xonupoBanus. [lanmutpa
PactpoBoe u BekTOopHOE mpencTaBieHue u3oOpaxeHuid. ITukcenb. Onenka
2.10 UHPOPMAIIMOHHOTO  00bEMa  rpadMuecKMX  JaHHBIX Uil PacTpPOBOTO
M300paKeHUs
KoaupoBanue 3Byka. PaspsgHocts u wactota auckperusanuu. KomuuecTBo
2.11 kaHanmoB 3amucu. OIGHKa KOJIMYECTBEHHBIX IMApPaMETPOB, CBSI3aHHBIX C
MIPE/ICTaBICHUEM U XPaHEHUEM 3BYKOBBIX (hailiioB
3 HNudpopManinoHHbIE TEXHOJIOTHH
. TexcToBble JOKYMEHTBI U UX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHula, ad3all, CTpoKa,
' CJIOBO, CUMBOJT)
30 TekcTtoBplld  mpoleccCOp — HMHCTPYMEHT CO3[aHHs, pPEIaKTHUPOBAHUS U
' dbopmatupoBanus TekcToB. [IpaBuia Habopa TekcTa
PenaktupoBanue tekcra. CpoiictBa cumBosioB. Illpudrt. Tumer mpudros
33 (pyOnensle, c 3aceukamMu, MOHOIIMpUHHBIE). [lomykupHOE U KypCHUBHOE
' HauepTranue. CBoiicTBa a03aleB: TIpaHUIbI, a03alHBIA OTCTYH, HHTEpBAll,
BbIpaBHUBaHME. CTHIIEBOE (POPMATHPOBAHHE
34 CrpykrypupoBaHue  HMH(pOpMalMu C TOMOLIbKO  CHOUCKOB M TaOuuIl.
' MHoroypoBHeBbI€ criUCKU. JJoOaBiIeHNE TaOIUI] B TEKCTOBBIE TJOKYMEHTHI
35 BcraBka u3o0paxeHHi B TEKCTOBBIE JOKYMEHThl. OOTekaHHe H300pakeHHi
' TEKCTOM. BxiroueHue B TEKCTOBBIN TOKYMEHT JuarpaMm 1 opmys
26 [Tapamerpbl cTpaHuIbl, Hymepauusi cTpaHul. JloGaBieHHe B JOKYMEHT
' KOJIOHTUTYJIOB, CCBUIOK
[IpoBepka nmpaBonmucanus. PacctaHoBKa mepeHOCOB. ['010COBOM BBOJ TEKCTA.
3.7 OnTnueckoe pacnosHaBanue Tekcra. KommnbrorepHslil nepesoa. Mcnonb3oBanue
cepBucoB ceTu MIHTepHEeT A1t 00paboTKU TEKCTa
38 3HaKOMCTBO ¢  rpaduyecKMMU  pedakTopaMu.  PacTpoBble  pUCYHKH.
- Hcnonp3oBanue rpaguueckux NpUMUTHBOB
Omnepanuu peJakTUpOBaHUs TpapuuecKuX O0OBEKTOB, B TOM YHCIe HU(POBBIX
3.9 dotorpaduii: U3MeHeHHe pa3Mepa, oOpe3ka, MOBOPOT, OTpakeHue, paboTa c

obnactsiMu (BBIAETICHUE, KONMUPOBAHHME, 3aJUBKA ILIBETOM), KOPPEKIHs IIBETa,




SIPKOCTH ¥ KOHTPACTHOCTHU

Bekropnas rpaduka. Co3maHue  BEKTOPHBIX  PHCYHKOB  BCTPOCHHBIMH

3.10 CpelCcTBaMH TEKCTOBOT'O IMpOIECCOopa WM APYrHUX Hporpamm (MPHIIOKEHUN).
Jlo6aBiieHre BEKTOPHBIX PUCYHKOB B JJOKYMEHTbI
311 [ToaroroBka MynabTUMEIUUHBIX Tpe3eHTanui. Crmaiin. JloOGaBieHue Ha crain
' TEKCTa U n300paxkeHnii. Pabota ¢ HECKOIBKUMH ClaiiiaMu
3.12 Jlo6aBneHue Ha cllaiil ay IMOBU3YaJIbHBIX aHHbIX. AHMManus. ['unepccbuiku
8 KJIACC
Kon IIpoBepsieMblii 371eMeHT COiePKAHMS
1 Teopernueckue OCHOBBI HHPOPMATHKH
Heno3unmoHHbIe ¥ MO3UIIMOHHBIE CUCTEMBI cuuciieHus. Andasut. OcHoBaHUE.
11 Pa3pépuyras ¢opma 3anucu umcna. IlepeBox B JeCATHUHYIO CHCTEMY YHMCED,
3alMCaHHBIX B IPYTUX CUCTEMaX CUHCICHHS
1.2 Pumckast cuctema curcieHus
JlBonuHas cucrema cuncnenus. I[lepeBon nensix uncen B npeaenax ot 0 o 1024
B JIBOMYHYIO CHCTEMY CUHCIIeHUs. BocbkMepruyHas cucrema cuucienus. [lepeBox
13 qucel W3 BOCBMEPHUYHOM CHUCTEMBbI B JBOMYHYIO U JIECATHUHYIO CHUCTEMbI U
' obparHo. IllectHammarepuuHas cucrema cuucieHus. [lepeBom uymcen wu3
HIECTHAAATEPUYHON CHUCTEMBI B JBOWYHYIO, BOCBMEPUYHYIO M JECATUUHYIO
CHCTEMBbI 1 00paTHO
14 Apudmernueckue onepanyy B JBOUYHONU CUCTEME CUUCIICHUS
Jlornueckne  BbICKa3bIBaHMs.  Jlormueckme  3HA4YeHUs  BBICKA3bIBAHUM.
DneMeHTapHble W COCTaBHBIE BBICKA3bIBaHWA. JIOTHMUECKHE ONEpamum: <«
15 (KOHBIOHKIUS, JIOTHYECKOE YMHOXXEHHUE), «WIN» (IU3BIOHKIUS, JIOTHYECKOE
' CIIOKEHHE), «He» (Jorndyeckoe oTpuiianue). [I[puopureT 10ruueckux oneparmii.
OmnpeneneHre WCTHHHOCTH COCTaBHOTO BBICKAa3bIBAaHUS TIPH  M3BECTHBIX
3HAYCHUSX UCTHHHOCTH BXOJSIINX B HETO DJIIEMEHTAPHBIX BBICKAa3bIBAHUI
16 Jlormueckue Beipaxkenus. [IpaBuia 3anucy normueckux BeipaxkeHuil. [locrpoenne
' TaOJTUI] UCTUHHOCTH JIOTHYECKUX BBIPAKCHHUI
1.7 Jlornueckue 371eMeHThl. 3HaKOMCTBO C JIOTHYECKMMH OCHOBaMH KOMITbIOTEpa
2 ANropuTMBI ¥ IPOrpaMMUPOBaHNE
2.1 [louste anroput™a. VCHOMHUTENW AITOPUTMOB. AJITOPUTM Kak IUIaH




YIIpaBJICHUA UCIIOJIHUTCIIEM

2.2

CgoiictBa anroput™a. CriocoObl 3amucu alropuT™a (CIOBECHBIN, B BUJIE OJIOK-

CXEMBI, IIporpamma)

2.3

AsroputMu4Yeckue KOHCTpYKUMH. KoOHCTpykiusa «cienoBanuey. JInHeWHbIA
anroput™M.  OTrpaHUYEHHOCTb  JIMHEHHBIX  QJITOPUTMOB:  HEBO3MOXKHOCTH
MPEeIyCMOTPETh 3aBUCUMOCTh OCIIEI0BATEIIbHOCTH BBIIIOJIHAEMBIX JEHCTBHUI OT

HCXOAHBIX JaHHBIX
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KOHCprKI_[I/IH «BCTBJICHHUC): IIOJIHAas1 MW HCIIOJHas q)OpMBI. Breimonnenue u
HECBBIIIOJIHCHHUE YCIIOBUSA (I/ICTI/IHHOCTB H JIOKHOCTb BBICKaSBIBaHI/Iﬂ). HpOCTBIe u

COCTAaBHBIC YCJIOBUSA

2.5

KOHCTp}’KHI/IH «IIOBTOPCHHUC): MLUKIIbI C 3aJdHHBIM YHCJIOM HOBTOpeHHﬁ, C

YCJIOBHUECM BBITIOJIHCHUS, C HepeMeHHOﬁ OUKIIa

2.6

Pazpaborka mns (opMambHOTrO WCIOMHHUTENS AITOPUTMA, IPUBOISIIECTO K
TpeOyeMOMy pe3yJibTaTy NP KOHKPETHBIX HMCXOIHBIX TaHHBIX. Pa3paboTka
HCCJIOXHBIX aJIIrOpUTMOB C HCIOJB30BAHUCM LHUKIIOB U BETBJICHUHU JJISL
yIpaBiaeHdus: (GOPMAIbHBIMH ~ HCIOJHHUTENIAMH. BBIMOIHEHHE —AITOPHUTMOB

BpPYUYHYIO U Ha KoMmInbioTepe. CHHTaKCUYECKUE U JJOrHuecKkue omunoku. OTKassl

2.7

S3pik  mporpammupoBanus  (Python, C++, Java, C#, IllkonbHbiid
Anroputmudeckuii  fI3pik). CucremMa HpoOrpaMMHpOBAHUS: PENAKTOP TEKCTa

nporpamMmm, TpaHCJIATOP, OTIIAAYHK

2.8

HepeMeHHaﬂ: THII, UM, 3HAYCHHC. ]_IGJ'II)IC, BCIICCTBCHHBIC MW CHMBOJIBHBIC

repeMeHHbIe

2.9

Oneparop mnpucBauBaHus. ApuU(METHUECKUE BBIPRKEHUS M TOPAIOK UX
BbIuuciieHus. Onepanuy ¢ IeIbIMU YUCIIaMU: LIEJIOYMCICHHOE JISIEHUE, OCTaTOK

OT OCJICHUA. HpOBCpKa ACIIMMOCTH OJHOI'O IEJIOTO YHCJIa Ha APYToC

2.10

BerBnenus. CocrtaBHble YCIOBHS (3allUCh JIOTMYECKMX BBIPOKEHHH Ha
M3y4aeMOoM S3bIKe NMporpaMMupoBanusi). HaxoxaeHne MUHIMyMa 1 MakCUMyMa
U3 ABYX, TPEX U YETHIPEX YHCell. Pellenre KBaIpaTHOTO ypaBHEHUS, UMEIOLLErO

BCIICCTBCHHBIC KOPHHA

211

I[I/IaJ'IOFOBaH OTJIaKa IIporpaMm: ImomaroBO€ BLIITOJIHCHHUE, ITPOCMOTP 3HAYEHUMN

BCJIMYMH, OTJIaAOYHBIN BBIBO/, BLIGOp TOYKH OCTaHOBA

2.12

Huxn ¢ ycnmoBueM. Anroput™ EBKiuaa s HaX0KISHUST HAWOOJBIIEro 00IIero
JCIATENS IBYX HATYpaJbHBIX YUCell. Pa30neHue 3amucu HaTypaJIbHOTO YKCiIa B

MMO3UIIMOHHOW CHCTEME C OCHOBaHHWEM, MeEHbIIMM Wi paBHbiM 10, Ha




OTHIeNbHBIE TP

2.13

HI/IKJ'I C nepeMeHHoﬁ. AJIFOpI/ITMBI IMPOBEPKHU ACIMMOCTHU OAHOI'O LEI0ro 4uciia

Ha JApyroe, IpoBEpKH HATYPaJIbHOTO YKCIIa Ha MPOCTOTY

2.14

O6paboTka CHUMBOJIHBIX JaHHBIX. CHMBOJIBHBIC (CTPOKOBBIC) MEPEMEHHBIC.
[TocumBonpHast oOpaboTka cTpok. Iloacu€r yacTOTHl MOSBICHHS CHUMBOJIA B

ctpoke. BecTpoennbie hyHKIMH 7151 00pabOTKH CTPOK

2.15

OHpCI[CJ'ICHI/Ie BO3MOJKHEBIX PE€3YJILTAaTOB pa6OTI)I ajiropgurMa I1pu 3aaaHHOM
MHOXCCTBC BXOAHBIX HAaHHBIX, OINPCACICHHUC BO3MOKHBIX BXOJAHBIX JdHHBIX,

MPUBOJIALINX K JAHHOMY PE3YyibTaTy

9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COIEPIKAHMS

Hudposasi rpaMOTHOCTB

11

I'mobanpnas cerp Wutepuer. IP-agpeca y3noB. CereBoe XpaHEHHE JaHHbIX.
MeTo/bl MHAMBHUAYAIBHOTO M KOJUISKTUBHOTO Pa3MEIeHUs] HOBOW MH(OPMAIUH B
WNurepuere. bonbmme paHHble (MHTEpHET-IaHHBIE, B YaCTHOCTHU JIaHHBIE

COLIMANIBHBIX CETEH)

1.2

[Tonsatue 00 wuHpOpMaMOHHONH O€30MacHOCTH. YTpo3bl HHGOPMALMOHHOM
0€30MacHOCTH MpHU padoTe B TJIOOATBHONU CETH U METOJBI MPOTUBOCHCTBUS UM.
[TpaBuna Ge3onacHOil ayTeHTH(QUKAIMU. 3aluTa JUYHOH HH(POpPMAILMU B CETH
HNurepner. be3onacHele  cTpareruum  INoOBeOeHHss B ceth  VIHTepHeT.
[TpenynpexneHue BOBJIEYEHHUS B JECTPYKTHBHbIE U KPUMUHAJIbHBIE (OPMBI

CEeTeBOI aKTUBHOCTH (KHOEpOYIIIMHT, (GUIIHHT U Ipyrue GOpMBbI)

13

Bunsl nestensHoctu B MHTepHere. MHTEepHET-CEpBUCH: KOMMYHHKAIIMOHHBIE
CEpBHCHI (MMOYTOBas Cllyk0a, BHIEO-KOHPEPEHI-CBA3b U APYTUE), CIPaBOYHBIE
CIy’)KOBbl (KapThbl, paclucaHus M JIpyTue), IOHCKOBbIE CIYXObI, CIyXOBbI
OOHOBJIEHMSI TPOTpaMMHOro obecrieyeHUs U JApyrue ciyxObl. CepBHUCHI
rocygapcTBeHHbIX — ycuyr. OOmaynble XpaHwiuma jaaHHbeIX. Cpenctsa
COBMECTHOM  pa3paldOTKH JOKyMEHTOB (oHiaiH-o¢ucel). Ilporpammuoe
o0ecrieyeHne Kak BeO-CepBUC: OHJIAWHOBBIE TEKCTOBBIE M TpaduvecKue

PCAaKTOPLI, CPEABI pa3pa60T1<H nmporpamm

TeopeTnueckre 0CHOBbI HHOOPMATHKI

2.1

Mopnenb. 3agadu, periaeMbie C TOMOIIBIO MozenupoBaHusa. Kimaccuduxarmm




Mozeneld. MarepuanbHble  (HaTypHble) HW  WH(DOpPMAIMOHHBIE  MOJEIH.
HenpepeiBHble 1 guckperHeie monenu. Mmuranuonnsie Mozaenu. Hrposbie
mogenu. OneHKa COOTBETCTBUS MOJEIHM MOJAEIMPYEMOMY OOBEKTY M LEJsIM

MOICINPOBaHUA

2.2

Tabmuunsie Mmonenu. Tabuia Kak MpeacTaBIeHHe OTHOLICHUS

2.3

ba3er ganHbIX. OTOOp B TaONMIE CTPOK, VYAOBICTBOPSIONIUX 33aJaHHOMY

YCJIOBHIO

2.4

I'pad. Bepmmna, pebpo, myts. OpHUEHTHPOBAHHBIE W HEOPUCHTHPOBAHHBIC
rpadel. Jlnmuua (Bec) peOpa. BecoBas marpuma rpada. [JnuHa myTtH Mexmy
BepmmHamMu rpada. [Touck ontumansHOro MyTH B rpade. HavanbHas BepmimHa
(MCTOYHMK) ¥ KOHEYHas BeplIMHAa (CTOK) B OPUEHTUPOBAHHOM Tpade.

Brruucnenue KomuecTBa HYTCﬁ B HAIIPABJICHHOM AllUKJINYCCKOM rpa(be

2.5

Hepeso. Kopensb, Bepmmna (y3en), 1uct, pedpo (ayra) nepesa. BoicoTa nepesa.
[ognepeBo. Ilpumepsr wucmons3oBaHusi jaepeBbeB. llepebop BapuaHTOB C

IIOMOIIBIO ACPEBA

2.6

[TonsiTue MareMaTH4eCKOW MOZENW. 3aJauyd, peIlaeMble C  IOMOIIbIO
MaTeMaTH4eCKOro (KOMIIBIOTEPHOTO) MOJCIINPOBAHUS. Otnnune
MaTEeMaTUYECKOM MOJENM OT HaTypHOM MOAENM M OT  CJIOBECHOIO

(JIuTepaTypHOro) onucanus o0beKTa

2.7

OTalbl KOMIIBIOTCPHOT'O MOJCINPOBAHUA: IIOCTAHOBKA 3aJdavdu, IMOCTPOCHUC
MaTeMaTH4eCKOn MOACIIN, nporpaMMHas pcajm3anuys, TECTUPOBAHHC,
MMPOBCACHNEC KOMIIBIOTCPHOI'O OKCIICPUMCHTA, aHAJINW3 ¢€ro pe3yiabTaToB,

YTOYHCHUC MOJCIIN

AJNTOpUTMBI ¥ IPOTPaMMHUPOBaHNE

3.1

Pazbuenmne 3amaun Ha moxazamauyr. COCTaBJICHHE aJTOPUTMOB W TIPOTPAMM C
HCIIOJIb30BAHUEM BETBIICHUM, IIUKIOB M BCIIOMOTAaTENIbHBIX AJTOPUTMOB st

YIpaBJICHUA UCITOJTHUTEIIEM WIIW JPYTUMHU UCITIOJTHUTCIIAMUA

3.2

Tabnuunple BenuuuHbl (MaccuBbl). OmHOoMepHble MaccuBbl. CocTaBleHUE U
OTJIaIKa TPOTpamMM, PEATH3YIONIUX  THUIIOBBIE  AJITOPUTMBI  00pPaOOTKH
OJIHOMEPHBIX YUCIOBBIX MACCHUBOB, Ha OJHOM M3 SI3bIKOB IPOTrPaAMMHUPOBAHMS
(Python, C++, Ilackanb, Java, C#, IllxonbHbIii AnropurMudeckuii SI3bIK):
3all0JIHEHUE YHUCJIOBOTO MacCHBa CIyYaWHBIMU YHCIIaMH, B COOTBETCTBUM C
dbopmysoi wiaM myTéM BBOJIA YMCEJl, HAXOXKJIEHWE CYMMBI 3JIEMEHTOB MacCHBA,
JIMHEMHBIN ITOMCK 3aJaHHOI'0 3HAYCHUS B MacCCHUBE, IIOJACUET 2JIEMEHTOB MaCCHBa,

YAOBJICTBOPAOIINUX 3aJaHHOMY YCJIOBHUIO, HaXOXJACHUC MHHUMAJIBHOI'O




(MakcuMabHOTO) 3JIeMeHTa MaccuBa. COPTHPOBKA MAacCHBa

3.3

O6pa60TKa IIOTOKa AaHHBIX: BBIYUCICHHUC KOJHUYECTBA, CYMMBI, CpPCIHETO
apI/I(I)MeTI/I‘-IeCKOI‘O, MHHHMAJIBHOI'O W MAKCHUMAJIBbHOI'O 3HA4YCHHUA DJJICMCHTOB

IMOCJICA0OBATCIIBHOCTHU, YAOBJICTBOPAIOIINX 3aJaHHOMY YCIIOBHUIO

3.4

VYmupasnenue. Curnan. O6parHas cBs3b. [logydeHune CUTHAIOB OT HU(PPOBBIX
JMaTYUKOB (KacaHWs, pacCTOSHMS, CBeTa, 3Byka u jpyroro). IIpumepsl
UCIIOJIb30BAHUS TPHUHIMIA OOpaTHOM CBSI3M B CHUCTEMax  YIPABJICHUS
TEXHUYECKUMHU YCTPOWCTBaMH, B TOM uHciae B poboTorexHHuke. I[Ipumepsr
POOOTU3HPOBAHHBIX CUCTEM (CUCTEMA YIPABIICHUS JBUKEHUEM B TPAHCIIOPTHOM
CUCTEMe, CBapoyHas JIMHHUS aBTO3aBOJa, ABTOMATH3UPOBAHHOE YIPaBIICHUE
OTOIUICHWEM JI0OMa, aBTOHOMHAas CHUCT€Ma YIPaBJICHUS TPAHCIOPTHHIM

CPEJICTBOM U APYTUE CUCTEMBI)

WNHupopmanonHble TEXHOIOTUN

4.1

[TonsiTne 00 3neKTpOHHBIX Tabaunax. TUmbl JaHHBIX B A4YelKax 3JIEKTPOHHOU
tabmuubl. PenaktupoBanue u popmatupoBanue tabiul. BerpoeHnHsle pyHKIuu
JUI TIONCKAa MaKCHMyMa, MHHHMYMa, CYMMBI U CPEIHEro apuMeTH4ecKoro.
CoprupoBKka JaHHBIX B BBIIEICHHOM Juana3oHe. I[locTpoeHue nuarpamm
(ructorpamMma, KpyroBasi aMarpaMma, To4eudHas Juarpamma). Beibop Ttuma

AuarpaMMbl

4.2

[IpeobpazoBanue dopmyn npu komupoBanuu. OTHOCUTEIbHAS, A0COTIOTHAS U

CMCIIaHHadg agpecanusa

4.3

VYcn0BHbBIE BBIYUCIEHUS B AJIEKTPOHHBIX TaOiumax. CyMMUPOBaHUE U MOACYET
3HAYCHHH, OTBEUAIOIIUX 3aJaHHOMY ycioBHiO. OO0paboTka OoJbIIUX HAOOPOB

JaHHBIX. Yucnennoe MOJCIIMPOBAHUEC B DJICKTPOHHBIX Ta6n1/1uax

4.4

Ponbp mHGOpMaMOHHBIX TEXHOJIOTMHA B Pa3BUTHM HSKOHOMUKH MHUpPA, CTPAHBI,
peruona. OTKpeIThIe 0Opa3oBaTenbHbIE pecypchl. [Ipodeccuu, cBs3aHHBIE C
uHpOpMaTUKOH ¥  HMHMOPMALIMOHHBIMM  TEXHOJOTHSMHU:  BeO-Iu3aiiHep,
OPOTPAMMHUCT,  Pa3pabOTUMK  MOOMJIBHBIX  NPUIOKEHUH, TECTUPOBLIMK,
apXUTEKTOp MPOTrPAMMHOI0 OO€eCIeUYeHHs], CIEHHUATUCT MO aHaIU3y JaHHbBIX,

CHUCTEMHBIN aJIMAHHACTPATOP




IMPOBEPAEMBIE HA OI'D IO UH®OPMATUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
ITPOT'PAMMBbI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NMpoBepPsieMOro
TpeOOBaHHUA

IIpoBepsiemblie TpeOOBaHMSI K NPeIMETHBIM pe3yJibTaTaM
0a30BOr0 ypOBHSI 0CBOEHHSI OCHOBHOI 00pa30BaTe/bHOI
NPOrpaMMbl OCHOBHOT0 00111ero o0pa3soBanusi Ha ocHoBe ®PT'OC

1

3HaTh (IIOHUMATB)

11

Bnanenne OCHOBHBIMM MOHATUSAMH: HWHGpOpManus, Iepenaya,
XpaHeHne U 00paboTka WH(pOPMAINU, AITOPUTM, MOAEIH, H(POBOI
OPONYKT M WX UCIOJNB30BaHUE JUIS pEIICHUS YYeOHBIX H

IIPAKTUYICCKUX 3ada4

1.2

BrnageHue mnOHSITUSMU: BbICKA3bIBAHUC, JIOTMYCCKas  OIliCpalusi,

JIOTUYCCKOC BBIPAKCHHUC

Ymern

2.1

YMeHne omnepupoBaTh EIWHUIIAMH H3MEpPEHHs HH(OPMALMOHHOTO

00BEMaA 1 CKOPOCTH Nepeiavul JaHHBIX

2.2

YMeHue 3anuceiBaTh M cpaBHUBATH IHenbie yuciaa oT 0 go 1024 B
Pa3IMYHBIX MO3UIIMOHHBIX CHCTEMaX CYHCIICHHS C OCHOBAHUSAMU 2, 8,

16, BBIMOTHATH apu()METHUECKUE OTIepaIy HaJl HUMH

2.3

YMmenue KOAUPOBATL U JACKOAUPOBATH COO6IJ.I€HI/IH IO 3aJaHHBIM
IpaBUJIaM; IIOHUMAaHHEC OCHOBHBIX MMPUHIOUIIOB KOAWPOBaHHA

nH(bOpMaIUU pa3IMYHON PUPOJIBL: TEKCTOBOH, IrpadyudecKom, ayauo

24

YMeHue 3alMchIBaTh JIOTHYECKHUE BBIPpAXKCHUA C HCIHOJIB30BAHUCM
JU3BIOHKIHWHW, KOHBIOHKIIMU W OTpPULIAHHA, OINPECACIIATL MCTUHHOCTDH
JJOTHYCCKHX BBIpa)KeHI/II\/'I, €CJIN HM3BCCTHBI 3HAUYCHUSA HNCTHUHHOCTH
BXOJAIUX B HCTO INECPEMCHHLBIX, CTPOUTH Ta6JII/II_IBI HUCTUHHOCTH IOJId
JJOTHYCCKHX BBIpﬂ)KGHPIfI; 3alMUCbIBATh JIOTHYCCKHUEC BBIPAXKCHUSA Ha

HU3Yy4aCMOM A3bIKC TPOrpaMMHUPOBAHUA

2.5

VYMeHHEe COCTaBJIATh, BBIOJHATH BPYYHYIO H Ha KOMIIBIOTEPE
HECJIOXKHBIC AJITOPUTMBI JJISA YIIpaBJICHUA HUCIIOJIHUTCIISIMU
(Uepenamika, YepTéKHHK W JPyrue); CO37AaBaTh W OTJIAKUBATh
pOrpaMMbI Ha OJHOM M3 s3bIKOB mporpammupoBanus (Python, C++,

[Mackanb, Java, C#, IkonbHbli ANropuTMHUYECKH  S3bIK),




peaIn3yIONINe HECIO0KHbIE aJTOPUTMbI 00PaOOTKU YUCIIOBBIX TaHHBIX
C WCIOJIb30BaHMEM IHMKJIOB W BETBJICHUW; YMEHUE pa30MBaTh 3a/1a4yd
Ha MOJ3aJ]au, UCII0Ib30BaTh KOHCTAHTHI, IEPEMEHHbBIC U BBIPAKCHUS
pa3IUYHBIX  TUIOB  (YUCJIOBBIX, JIOTHYECKHUX, CHUMBOJBbHBIX);
aHAJIM3UPOBATh MPEAJIOKEHHBIM  aNropuT™M, OIpenessaTh, KaKue
pe3yiabTaThl BO3MOXHBI TpPH 33JaHHOM MHOXECTBE HCXOJHBIX

3HAYECHUHN

2.6

YMeHue 3anucaTh Ha U3Yy4aeéMOM  SI3bIKE I[POrPaMMHPOBAHUS
AITOPUTMBI IIPOBEPKHU JACIMMOCTH OJHOIO LIEJIOr0 YMCiia Ha JIpPyroe,
MIPOBEPKH HATYPAJILHOTO YHCIA HA TPOCTOTY, BhIACICHHS TUDp U3
HAaTypaJbHOIO0 4YHUCJIA, MOUCK MAaKCUMYMOB, MHUHHUMYMOB, CYMMBbI

YHCJI0BOM IoCJICaA0BATCIIBHOCTH

2.7

Brnanenue ymeHHeM OpHUEHTHPOBATHCS B HUEPAPXUYECKOM CTPYKType
(aiinoBolt cuctembl, paboTaTh ¢ (ailIoOBOW CUCTEMOH IMePCOHATHHOTO
KOMIIbIOTEpa C HCHOJb30BaHHEeM rpaduyeckoro wuHTtepdeiica, a
HMCHHO: CO34aBaTb, KOIIUMPOBATH, IMNEPEMCIIATh, INCPCHUMCHOBLIBATD,

yIaisaTh U apXUBUPOBATh (DAiIIbl U KaTaloru

2.8

BJ'Ia,Z[eHI/IC YMCHHUAMHU U HABBIKAMH HUCII0JIb30BAHU A HH(bOpMaI_[HOHHLIX
U KOMMYHHKaAIIMOHHBIX TEXHOJOTUH 14 TIOUCKa, XPaHCHU,

O6pa6OTKI/I U Nepciavun 1 aHaJin3a pa3JIMYHbIX BUJIOB HH(bOpMaHHH

2.9

YMeHue BeIOMpaTh Crioco0 MpeCTaBICHUS TaHHBIX B COOTBETCTBHUH C
MOCTaBIEHHOM 3ajaueil (TaOnuibl, cXeMbl, rpaduKu, AUArPaMMBI) C
WCIIONB30BAaHUEM  COOTBETCTBYIOIIMX  MPOTPAMMHBIX  CpEICTB

00paboTKH JaHHBIX

2.10

YMmenue ¢GopmanuzoBaTh U CTPYKTYpUpOBaTh  HHQOpPMAIIHIO,
WCIIONB3YSl DJIEKTPOHHBIE TaOnHIBl Uisi 0o0paboOTKM, aHamu3a u
BHSyaJ'II/ISaI_[I/II/I YUCJIOBBIX MOAaHHBIX, B TOM YHCJIIE C BbIIACICHHUEM
nuarna3oHa TaONWIbl W YHOPSAOYMBaHUEM (COPTHUPOBKOI) €ro
3JIEMEHTOB; YMEHHE MPUMEHATH B 3JIEKTPOHHBIX TaOIMIAX (HOPMYIIbI
JUIS  pacy€ToB C  HUCHOJB30BAaHMEM  BCTPOCHHBIX  (DYHKIUH,
aOCOJIIOTHOM, OTHOCUTEIHHOM, CMEIIAaHHOW aJpecarii; UCIIOIb30BaTh
ANEKTPOHHBIC TAOIUIIBI JIJIsl YUCICHHOTO MOJEIMPOBAHUS B MPOCTHIX

3ala4yax M3 Pa3HbIX NPCAMCETHBIX oOnacreit




INEPEYEHDB DJIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA OI'D
HO UH®OPMATHUKE

Kon

IIpoBepsieMblii 31eMeHT COePKAHMS

[{udpoBast rpaMOTHOCTH

HHHPar##1.1

Qaitnel 1 manku (katasorw). [IpuHOMNBI MOCTpOeHUs (HalIOBBIX
cucteMm. [lonroe ums daiina (manku). [Tyts x daitny (manke). Padora ¢
daiimaMu W KaTaJloraMd CpPEICTBAMHU OIEPALlMOHHOM CHUCTEMBI:
CO3/1aHKe, KOTIMPOBaHKE, MepeMeIlleHre, IEPeUMEHOBAHNE U yaIeHNe
¢daimoB u manok (karamoroB). Tumbl (aiimos. CaoiicTBa (ailiios.
QaiinoBeiii MeHemxkep. [lowck QailnoB cpeacTBaMu OneparoHHON

CHCTCMbI

1.2

O6benuHenue KoMibploTepoB B ceTb. Ceth MHTepHeT. Beb-cTpanuiia,
BeO-caiit. CTpykTypa aapecoB BeO-pecypcoB. bpayzep. Iloumckossie
cuctembl. [louck wHpOpPMAIMM TIO KIIOYEBBIM CJIOBaM U TI0
uzo0paxenuto. JlocroBepHOCTh HWH(MOpPMALUK, TOIYYCHHOH U3

Nurepnera. IP-anpeca y3noB. CeTeBoe XpaHEHHUE TAHHBIX

TeopeTnueckne 0CHOBbI HHYOPMATHKI

2.1

JIMCKpeTHOCTh JaHHBIX. BO3MOXXHOCTH ONHCAHUS HETPEPHIBHBIX
00BEKTOB U MPOLECCOB C MTOMOIIBIO JUCKPETHBIX JAHHBIX.

CumBon. Andasur. MomHocTs andasurta. JIBoWYHbIM andaBuT.
KonndyectBO ~ BCEBO3MOXKHBIX ~ CIOB  (KOJOBBIX  KOMOHMHAaIuiA)
(UKCUpPOBaHHOW IIMHBI B JABoWYHOM aidasute. [IpeoOpasoBanue
moboro andaBuTra K JABOMYHOMY. KoOJIMYECTBO pa3iUYHBIX CIIOB
(buKCUpOBaHHOM JJTUHBI B al(aBUTe ONPEaeTIEHHON MOIITHOCTH.
KonupoBanue cMMBOJIOB OJTHOTO ajihaBUTA C MTOMOIIBIO KOJOBBIX CIIOB
B JIpyroM andaBute, KogoBas Tabnuia, nekoaupoBanue. Konuposanue
TekcToB. PaBHOMepHBIH ko7 HepaBHoMepHbIit ko1 Koguposka ASCII.
Bocemubutapie xoampoBku. [lonstue o xomupoBkax UNICODE.
JlexoaupoBaHue COOOIEHUI C HMCMONb30BAHUEM DPABHOMEPHOIO H

HEpaBHOMEPHOTO Koja. THpopMamoHHbli 00bEM TeKCTa

2.2

NudopmaninoHHblii 00b€M MaHHBIX. BUT — MUHUMAaNbHas €IMHUIA
KoJm4yecTBa MHGOPMAITUU — JBOUYHBIA pa3psa. EAuMHUIEI n3MepeHus

uH(popManoHHOTO 00hEMa naHHBIX. but, Oaift, KuI00alT, Meradair,




rurabaiir. CKopocTh nepenayu JaHHBIX. EAMHUIBI CKOPOCTH TIepeIavun

JaHHBIX

2.3

Komuposanue npera. LlBeToBrie mogenu. Moaens RGB. I'myGuna
koaupoBanus. [lanurpa.

PactpoBoe u BekTOpHOE mpezacTaBieHue H300pakeHuil. Ilukcens.
Onenka wuHGOPMAMOHHOTO 00BEMA Trpa@HUUecKux JNAaHHBIX UL

pacTpoBOro N300paskeHus

2.4

KomupoBanue 3Byka. Paspsanocts n yacrora 3anucu. KomnuectBo
KaHAJIOB 3aIlMCH.
OneHka KOJIMYECTBEHHBIX IapaMeTPOB, CBSI3aHHBIX C IPEACTaBICHUEM

U XpaHEHHEM 3BYKOBBIX (hailioB

2.5

Heno3unoHHple ¥ MO3UIMOHHBIE CHUCTEMBl CUUCIEHUSA. AldaBuT.
OcHoBanne. Paspépuyras ¢opma 3amucu uwucna. IlepeBon B
JNECATUYHYI0 CHCTEMY 4YHCEJ, 3alUCaHHBIX B JPYrMX CHCTEMax
CUHCJICHUS.

PumMmckas cucreMa cumcieHus

2.6

JlBonyHas cucrema cuucieHus. IlepeBos LenbIX 4yncen B mpenenax oT
0 o 1024 B nBOMUHYIO cHUCTEMY cuucieHHs. BocbMmepuuHas cucrema
curcnenus. [lepeBon uncen U3 BOCbMEPUYHON CUCTEMBI B IBONYHYIO U
JIecsTUUHyto cuctemMbl U oOpartHo. lllectHagmarepuunas cucrema
cuncnenus. IlepeBojy umcen M3 MIECTHAAUATEPUYHOW CHCTEMBI B
JBOMYHYIO, BOCBMEPUYHYIO M JIECATUYHYIO CHUCTEMBI U OOpaTHO.

ApudmeTrnueckue onepaiy B JBOMYHON CUCTEME CUNCIICHUS

2.7

Jlornueckue BbICKa3biBaHUA. JIorMuyeckue 3HAYCHUS BBICKA3bIBAHMIA.
DneMeHTapHble U COCTaBHbIE BbICKa3blBaHMs. Jlornueckue omeparyu:
«» (KOHBIOHKIHS, JOTMYECKOE YMHOMKEHHE), «WIN» (IU3BIOHKIHS,
JIOTUUYECKOE CIIOKEHHE), «He» (Joruueckoe orpuuanue). [Ipuopurer
Jorudeckux onepauuid. OnpeneneHHe MCTUHHOCTH — COCTaBHOTO
BBICKA3bIBAHUS, €CIIM W3BECTHBI 3HAYEHHsS] MCTMHHOCTH BXOJSIIMX B
HEro DJIEMEHTAPHBIX BbICKAa3bIlBaHUU. JlorMueckue BbIpaKCHUS.
[IpaBuna 3amucu noruyeckux BbIpaxeHuil. Iloctpoenue Tabmui

HCTHUHHOCTH JIOTHYCCKUX BI)Ipa)KeHI/Iﬁ

2.8

Jlormyeckue »siaeMEHTH. 3HAKOMCTBO C JIOTHYECKHMMH OCHOBaMH

KOMIIbIOTEpA

2.9

HempeppiBHBIE W JUCKpETHBIE MoOJEIH. MMuTanmoHHBIE MOIEIH.




Urposeie Mozemu. OrieHKa aJAeKBAaTHOCTH MOJIEIH MOJACTUPYEMOMY

06’BCKTy " OeJIAM MOJACIINPOBAaHUA

2.10

Tabnmuunsle mogenu. Tabiuia Kak mpencTaBieHHE OTHOIICHUS. ba3bl
naHHbIX. OTOOp B TabIMIE CTPOK, YAOBICTBOPSIONIMX 33JaHHOMY

YCIIOBHIO

2.11

I'pad. Bepmuna, peopo, MyThb. OpUEeHTUPOBAaHHbBIC u
HEOpUEHTUpOBaHHbIe Tpadul. [[nwHa (Bec) pebOpa. BecoBas matpuia
rpada. JJnuHa nmytu Mexay BepimHamu rpada. [louck ontumManbHOToO
nytu B rpade. HaganpHas BepmmHa (MCTOYHUK) M KOHEYHASI BEPIIMHA
(cTok) B opreHTHUpOBaHHOM Tpade. Briuncienue kojaudecTBa myTed B

HaIIpaBJICHHOM allUKJINYCCKOM rpa(i)e

2.12

Hepeso. Kopenb, Bepuinna (y3en), 1uct, pedbpo (ayra) nepesa. Beicota
nepesa. [lonnepeso. [Ipumepsr ucnons3oBanus nepeBbeB. [lepebop

BapUAHTOB C IIOMOIIBIO JCPEBA

ANTOPUTMBI U TPOrPAaMMHUPOBAHUE

3.1

CpoiictBa anroputma. CrocoObl 3amucu anroputMa (CIOBECHBIH, B
BU/JIe OJIOK-CXEMBI, TPOrpaMMma).

CocraBiieHH€e aITOPUTMOB U IIPOTPAMM C UCIOJIB30BAHUEM BETBJICHUH,
OHUKJIOB M  BCIIOMOTaTEIbHBIX  AJITOPUTMOB  JJISI  YIPABIICHUS
ucnonuuteneM (PobGor, UYepenamka, UYepTéxHUK U Apyrue).

Brinonaexnue AJITOPUTMOB BPYUIHYIO U HA KOMIIBROTEPE

3.2

Azpik  mporpammupoBanus (Python, C++, Ilackans, Java, CH#,
IkonbHBIA ANTOpUTMUYECKUHN SI3BIK).

CucremMa  mpoOrpaMMHUpPOBAHHS:  pPEJAKTOp  TEKCTa  IpOrpam,
TPaHCIATOP, OTIAAUUK.

[lepemennas: tum, wuMs, 3HadeHue. llenmble, BelIECTBEHHBbIE U
CHUMBOJIbHBIE IEPEMEHHBIE.

Omnepatop npucBauBaHus. ApudmMeTHueckue BBIPRXKEHUS U MOPSAAOK
ux BbluHcIeHUSA. Onepanuu ¢ LEJNBIMM YHUCIAMU: LEJITOYHUCICHHOE
JIICHHe, OCTaToOK OT peneHus. Bersnenus. CocTaBHbE yCIIOBUS
(3amMch  JIOTMYECKMX  BBIDAKEHHH  HA  U3y4aeMOM  A3BIKE
nporpamMmupoBanus). Haxoxnenue MUHUMYyMa

U MakCUMyMa U3 JBYX, TPEX U YETHIPEX uMcel. Penienne kBagpaTHOro
YPaBHEHHs, MMECIOIIETO BEIECTBEHHBbIE KOpHH. LlUkn ¢ ycioBueMm.

Anroputm EBknuaa mis Hax0XKIeHUS HAWOOJIBIIETro O0IIEro ACIUTENs




JIBYX HaTypajbHBIX uncell. Pa3OueHune 3amucu HaTypajIbHOTO YHCIa B
MO3UIIMOHHOM CHUCTEME C OCHOBAHMEM, MEHBIIUM WM paBHbIM 10, Ha
otaenbHble IMGpel. UK ¢ mepeMeHHOH. AJNTOpPUTMBI TPOBEPKHU
JIETMMOCTH OJIHOTO II€JIOrO YKCiIa Ha IPYroe, MPOBEPKU HATypaIbHOTO

quCila Ha IPOCTOTY

3.3

OO6paboTka CHUMBOJIBHBIX  JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIC)
nepemennble. [locumBonbHas 0o0paboTka cTpok. [lomcuér yvacToThl
MOSIBJICHHUSI CUMBOJIA B CTPOKE. BcTpoeHHBIE QYHKITNH 71T 00paboTKU

CTPOK

34

OnpeneneHre BO3MOMKHBIX PE3Yy/lbTaTOB padOThl alropuTMa IpU
JAHHOM MHOJKECTBE BXOJHBIX JIaHHBIX, OIPEJIEICHUE BO3MOKHBIX

BXOAHBIX JAHHBIX, IPUBOASANINX K JAHHOMY PE3YyJIbTaTy

3.5

Tabmuunbie  BenmuuuHbl  (MaccuBbl).  OJHOMEpPHBIE  MAaCCHUBBHI.
CocraBiieHHe U OTIaJKa MpPOrpamM, peaTU3yIOLIUX THUIIOBbIE
QITOPUTMBI 00Pa0OTKH OJHOMEPHBIX YHCIOBBIX MAaCCHBOB, HA OJHOM
u3 s3b1K0B nporpammupoBanus (Python, C++, Ilackanb, Java, C#,
[konpHBIH ~ ANropuTMUYECKHI  SI3bIK): 3allOJIHEHHWE YHCIOBOTO
MaccHBa CIIy4allHBIMH YHCJIaMH, B COOTBETCTBUU C (HOpMYNON WiIn
nyTéM BBOJIa YHCEN, HaXOXKJIEHUE CYMMbl 3JEMEHTOB MAacCHBa,
JIMHEWHBIN MMONCK 3aJaHHOTO 3HAUCHUS B MacCHBE, ITOACUYET DIIEMEHTOB
MacCuBa, YJOBJETBOPSIOUIMX 33JJaHHOMY YCIIOBHUIO, HAaXOXJEHUE
MUHUMAaJIBbHOIO (MaKCUMaJIbHOTO) 3jeMeHTa MaccuBa. CoOpTHpOBKa
maccuBa. OOpaboTka TMOTOKAa JaHHBIX: BBIYHCICHHE KOJIWYECTBA,
CYMMBI, CpeIHero apu(pMeTHYeCcKoro, MHUHHUMAJIBHOTO u
MaKCUMaJlbHOTO  3HAa4Y€HUs  DBJEMEHTOB  IOCJEI0BATEIbHOCTH,

YAOBJIETBOPAOIINUX 3aJaHHOMY YCIIOBUIO

3.6

Vupasnenue. Curnan. OOparHas cBs3b. [lomydeHue CHTHaIOB OT
U(POBBIX AATYUKOB (HAIIPUMEp, KacaHUsl, PACCTOSHUS, CBETa, 3BYKA).
[Ipumepsl KCIIONB30BaHUS MPHUHIMIIA OOpPaTHOM CBSI3M B CHUCTEMax
YOpaBJICHUS] TEXHUUYECKUMHU YCTPOMCTBAMM C MOMONIBIO JAaTYMKOB, B

TOM 4HUCJIC B p06OTOTCXHI/IKe

HupopmalinoHHbIE TEXHOJIOTUU

41

TexcToBBIE TOKYMEHTBHI M WX CTPYKTYpHBIE AJIEMEHTHI (CTpaHUIIa,
ab3aill, CTpoKa, CJIOBO, CHMBOJI).

TekcTOoBBIN MPOLIECCOP — UHCTPYMEHT CO3/JAaHMS, PEIAKTUPOBAHUS U




dbopmatupoBanus TekcToB. [IpaBuna Habopa Tekcta. PegaktupoBanue
tekcra. CoiictBa cumBoIioB. Llpudr. Tuner mpudros (pydneHsie, ¢
3acevyKaMu, MOHOIIUPHUHHBIC). [loy)XKHpHOE ¥ KypCUBHOE HAYepPTaHUE.
CpoiictBa a0zamneB: TpaHUIB, a03alHBIA  OTCTYN, HHTEPBAJ,
BbIpaBHHMBaHue. [lapamerpbl crpanunbl. CtuieBoe (hopMaTHpOBaHUE.
CrpykTypupoBanue HH()OpPMAIMK C TOMOUIbIO CHUCKOB W TaOJHII.
MHoroypoBHeBbie crnucku. JloOaBieHHWe TaOIUI] B TEKCTOBBIC
NOKYMEHTHI. BcraBka wW300pakeHHWl B TEKCTOBBIE JIOKYMEHTBHI.
OO0Tekanne W300paKeHW TEKCTOM. BKIIOUeHHWE B TEKCTOBBIU
JOKYMEHT Juarpamm, (Gpopmyii, HyMEpaluu CTPaHHMII, KOJOHTHTYJIOB,

CCBUIOK U APYTI'HUX 3JIEMCHTOB

4.2

PactpoBbie pucyHku. Mcnonb3oBaHue rpaguecKuX MPUMUTHBOB.
Onepanuu penakTUpoBaHus rpaduuecKuXx OOBEKTOB, B TOM YHCIC
nndpoBbIx (dororpadwmii: M3MEeHEHHE pa3Mepa, 0Ope3ka, IOBOPOT,
OTpakeHHe, padoTa ¢ 001acTsIMHu (BbIICIICHHE, KOMTUPOBAaHUE, 3AJIMBKA
[[BETOM), KOPPEKIIHsI [[BETA, SIPKOCTH U KOHTPACTHOCTH. BekTopHast
rpaduka. Co3anue BEKTOPHBIX PUCYHKOB BCTPOSHHBIMH CPEJICTBAMU
TEKCTOBOTO TMpOoIleccopa WIM APYrHUX Mporpamm  (TPUIIOKEHUH).

JloGaBrieHre BEKTOPHBIX PUCYHKOB B JIOKYMEHThI

4.3

[TonroroBka MynbTUMEIUITHBIX npe3eHTanui. Cnaiin. JlobaBieHue Ha
craii Tekcra W u300paxeHuid. Pabora ¢ HECKOJbKUMU CllalilaMu.
JloGaBnenre Ha cnaiJ ayauOBH3yalbHBIX JaHHBIX. AHHMAIUS.

I'unepccpuiku

4.4

Tunsl TaHHBIX B sUEHKaX SJEKTPOHHOW TaOnuibl. PegaktupoBanue u
dopmatupoBanue Tabmuil. BcerpoeHHble GYHKIMH AN [IOMCKA
MakCUMyMa, MHHHUMYMa, CYMMBI W CpEIHEro apu(pMeTHYECKOTO.
CopTupoBKa JaHHBIX B BbIIEICHHOM JuanaizoHe. Iloctpoenue
auarpaMMm  (THCTOrpamMma, — KpyroBas — JguarpaMma,  TOuY€4Has
nuarpamma). Beibop tuna guarpammsl. [IpeoOpazoBanue hopmyn mpu

konupoBaHuu. OTHOCHUTENbHAS, A0OCOIOTHASI U CMEIIaHHAs aJIpecariis

4.5

VYca0BHbBIE BBIUMCIEHUS B AJIEKTPOHHBIX Tabnmunax. CyMMuUpoBaHUE U
MoACUET 3HAYEHUH, OTBEUAIONIMX 3aJaHHOMY YycioBuio. OOpaboTka
Oonpmx  HAOOpPOB  NMaHHBIX. UWCIEHHOE MOJCIUPOBAHHE B

SJICKTPOHHBIX Ta6m/1uax




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIAA YUUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETU

HUHTEPHET






