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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma no nHpopMaTUKE HA YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs
COCTAaBJICHA Ha OCHOBE TpeOOBaHHMI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM
oOpa3zoBaTenpHON  TporpaMMbl  OCHOBHOro  obmiero  oOpa3oBaHus,
npencrasiieHHbIx B @I'OC OO0, a takxke denepanibHOi pabouyelt mporpaMMbl
BOCITUTAHUSI.

[Iporpamma mo wuHpopMaThke MAET MPEACTABICHHE O IENsIX, OO0IIe
CTpaTeruu OOYy4YeHUs, BOCIUTAHUS W PA3BUTHUSI OOYYAIOMIMXCS CPEJICTBAMU
uH(poOpMaTUKK Ha 0a30BOM YpOBHE, YCTaHABIMBAET 00s3aTEIbHOE MPEIMETHOE
coJiepKaHue, MPeyCMaTPUBAET €r0 CTPYKTYPUPOBAHUE IO pa3jiesiaM U TEMaM.

[Iporpamma 1o uHOpMATUKE ONpeneisieT KOJIMYECTBEHHbIE U
KaueCTBEHHbIE XapaKTEPUCTUKHU Yy4yeOHOro Marepuana s KaXJIOoro roja
U3Y4YEeHUS, B TOM YHUCJE Uil COJAEPNKATEIbHOTO HAIOJHEHHS] Pa3HOro BHUIA
KOHTPOJISL  (MMPOMEXYTOUHOM arTecTallud OOYYaroIIMXCs, BCEPOCCHUCKUX
IIPOBEPOYHBIX PabOT, TOCYAAPCTBEHHOM UTOTOBOM aTTECTAIUN ).

[Iporpamma 10 wuHpOpMATUKE SBISETCS OCHOBOM JIJII COCTABJICHUS
aBTOPCKUX YYEOHBIX TPOrpaMM, TEMAaTHUYECKOro IUIAHUPOBAHUS Kypca
YUUTEIIEM.

HensmMu wu3ydeHuss UHPOPMATUKH HA YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHUsI SIBISIOTCS:

dbopmupoBaHue OCHOB MHUPOBO33pEHUS, COOTBETCTBYIOIIIETO
COBPEMEHHOMY YypPOBHIO pa3BUTUSI HAyKd HWHOOpPMATUKU, JOCTHXKECHUIM
HAyYHO-TEXHUYECKOrO0 Tporpecca M OOIIECTBEHHOM NPAaKTUKH, 3a CYET
Pa3BUTHS MPEACTaBICHUN 00 HHPOPMAIIMU KaK O BaXKHEUIIIEM CTpaTernyecKOM
pecypce pa3BUTUSA JIMYHOCTH, TOCYJApCTBa, OOIIECTBA, MOHUMAHHUSA POJIU
UH(OPMAITMOHHBIX POIIECCOB, UH(OPMAITMOHHBIX pecypcoB u
UH(OPMAIIMOHHBIX TEXHOJOTMH B YCIOBHSIX HHU(PPOBOM TpaHChHOpMAIUH
MHOTHX c(ep >KMU3HU COBPEMEHHOTO OOIIECTBA;

oOecrieueHre yCJIOBHM, CIIOCOOCTBYIOIIMX Pa3BUTHIO QJITOPUTMUYECKOTO
MBIIIJIEHUSI KaK HEOOXOJUMOTO YCJIOBUs MPO(heCcCHOHATBHOU JeATEeIbHOCTH B
COBPEMEHHOM HH(POPMAIIMOHHOM OOIIECTBE, MPEANOJararniero CnocoOHOCTh
oOyuyarorierocss pa3oWBaTh CIIOXKHBIC 3a/Jaud Ha Oojiee MPOCThIE TMOJ3a7ayuH,
CpaBHUBATh HOBBIE 3aJlayMl C 33JladyaMU, PEIIEHHBIMU paHee, ONPEACNATh Iaru
JUTSI IOCTH KEHUS pe3yJibTaTa U Tak Jajee;

dbopMupoBaHHE M pPa3BUTHE KOMIICTCHIIMH OOyYarIIUuXcs B 00JacTH
UCIIOJIb30BAaHUSI HUH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI, B TOM
9yucjie  3HaHWM, YMEHUW W  HaBBIKOB  paboThl ¢  WH(OpMaiuei,
IPOrpaMMHUPOBAHMS, KOMMYHHUKAIIMU B COBPEMEHHBIX IU(POBBIX Cpeaax B
yCIOBUAX  o0ecredeHus:  MHQPOPMAIMOHHOM  O€30MacCHOCTH  JIMYHOCTH
oOyyJaromerocs;

BOCITUTAHUE OTBETCTBEHHOTO W  K30MpaTeIbHOTO OTHONIICHUS K
uH(popMaIuu ¢ y4ETOM MPABOBBIX U ITUYECKUX ACIIEKTOB €€ pactpoCTpaHeHUs,
CTPEMJICHHUSI K TPOJOHKCHHIO OOpa3oBaHHUs B 00JiacTh WHOOPMAITMOHHBIX
TEXHOJIOTUA ¥ CO3UAATEIbHOW JEeATEIbHOCTH C TPUMEHEHUEM CPEICTB
WH()OPMAITMOHHBIX TEXHOJIOTHH.

NudopmaTuka B 0CHOBHOM 00111eM 00pa30BaHUU OTPAXKAET:

CYIIHOCT, WHGOPMATHKKA KaK HAYyYHOW JAUCIHIUIMHBI, H3y4aronien
3aKOHOMEPHOCTH MPOTEKAHUS u BO3MOXHOCTH aBTOMATHU3AINH
WH()OPMAITMOHHBIX TPOIECCOB B PA3IMYHBIX CHCTEMAX;



OCHOBHbIE OOJACTH MPUMEHEHHS HWH(POPMATHUKH, TIPEXKIE BCEro
UH(OPMAITMOHHbIE TEXHOJIOTUH, YIIPABIICHUE U COLIMANIbHYIO cepy;

MEXAUCIUIUIMHAPHBIN  XapakTep HMHPOPMATUKU M HUHPOPMALUOHHOM
JESTEIBHOCTH.

N3yuenne wuHGPOPMATUKM OKa3bIBAaCT CYIIECTBEHHOE BJIMSHUE Ha
dbopMHpOBaHHE MHUPOBO33PEHUS O0YYaIOIIErocs, €ro >KU3HEHHYIO MO3UIIUIO,
3aKJa/bIBAE€T OCHOBBI [OHUMAHUSA MPUHUUIOB (YHKIMOHUPOBAHUS U
UCIOJIb30BaHUS ~ MH(MOPMAIIMOHHBIX  TEXHOJIOTMM  Kak  HEOO0XOJUMOTO
UHCTPYMEHTa NPAKTUYECKH JII0OOON NeATeTbHOCTH W OJHOTO H3 Hauboliee
3HAUYUMBIX TEXHOJIOTMYECKUX JIOCTHKEHUH COBPEMEHHOW IMBHJIM3AIMU.
MHorue npeAaMEeTHbIE 3HAHUS M CIOCOOBI  JICSITENIbBHOCTH, OCBOCHHBIE
oOyJaronMMucs MpU U3Y4eHUH HH(POPMATHUKH, HAXOASAT MPUMEHEHHE KaK B
paMkax o00pa3oBaTENBLHOTO TNpollecca MPU HM3YYEHUU APYTUX MPEAMETHBIX
oOJacTel, TaKk U B MHBIX KU3HEHHBIX CUTYallUSX, CTAHOBSITCS 3HAUUMBIMU IS
(dbopMHpOBaHUS KAYECTB JIUYHOCTH, TO €CTh OPUEHTUPOBAHBI HA (OPMHUPOBAHUE
METaIpPEeIMETHBIX U JIMYHOCTHBIX PE3YyJIbTAaTOB OOyUCHHUS.

OcHoBHbIe 3aaun yueOHoro ipenmera « MudpopmaTuka» — copmupoBarthb
y 00yJaromuxcs:

NOHUMAaHUE TMPHUHIUIIOB YCTPOMCTBA M (YHKIIMOHUPOBAHUS OOBEKTOB
U(POBOTO OKPYKEHUSI, TPEACTABICHUSI 00 UCTOPUU U TEHACHIUSAX Pa3BUTHS
uH(pOpMaTHKHU TIeproJia udpoBoi TpaHchopMaIiu COBPEMEHHOTO OOIIIECTRA;

3HAHMS, YMEHHUS U HABBIKM IPAMOTHOM MOCTAHOBKH 3371a4, BOSHUKAIOIINX
B NPaKTUYECKOM  JACSATENBHOCTH, JJIA UX PEIIEHHS C  TOMOIIBIO
UH(OPMAITMOHHBIX TEXHOJIOTUM, YMEHHMS W HaBbIKK (HOPMAIU30BAHHOTO
OMKCaHMs TTOCTABJICHHBIX 33/1a4;

06a30Bble 3HaAHUS 00 MH(GOPMAIIMOHHOM MOJEIUPOBAHUHU, B TOM YHCIIE O
MaTEMaTUYECKOM MOJICIIMPOBAHUY;

3HaHHE OCHOBHBIX AITOPUTMHUYECKUX CTPYKTYP U YMEHHE MPUMEHSTh 3TH
3HAHUS TSI TTOCTPOCHUS aJITOPUTMOB PEIICHUS 3aj7a4 M0 MX MaTeMaTHYEeCKUM
MOJIETISIM;

YMEHUS U HABBIKM COCTABJIEHUS MPOCTHIX MPOTpamMM IO MOCTPOSHHOMY
QITOPUTMY Ha OJTHOM U3 A3BIKOB IPOrPAMMHUPOBAHUS BHICOKOTO YPOBHS;

yMEHUSI U HaBBIKM 3(G(OEKTUBHOTO HCIOIB30BAHUS OCHOBHBIX THIIOB
NPUKJIAJAHBIX ~ TOporpamMMm  (MPUJIOKEHWH)  oOIero  Ha3HA4YeHUs |
WH(OPMAITMOHHBIX CUCTEM JJISI PEIICHUS ¢ MX MTOMOIIBIO MPAKTUYECKHUX 3aJ1a4,
BJaJicHUEe 0a30BBIMH HOpPMaMu HWH()OPMAIMOHHOW PTHKM U TpaBa, OCHOBAMH
nH(GOPMAITMOHHON O€30TTaCHOCTH;

yMEHHE  TPaMOTHO  HHTEPIPETHPOBATH  PE3yJdbTaThl  PEIICHHUS
MIPAKTUYECKUX 3a/1ay C MOMOIIbI0 MH(YOPMAIMOHHBIX TEXHOJIOTUM, MPUMEHSTh
MOJIYYCHHBIC PE3YJIbTATHI B IPAKTUYECKOM IESITEIIbHOCTH.

enu u 3agaun u3ydeHuss HHOOPMATUKYA HA YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHUsI OMPENEISAIOT CTPYKTYPY OCHOBHOTO COJEpKaHHUSI Y4eOHOTO
MpeaAMETa B BUC CICAYIOIINX YETHIPEX TEMATUUECKUX Pa3/IeiOB:

udpoBasi TpaMOTHOCTb;

TEOPETUYECKUE OCHOBBI MH(POPMATHUKH;

ITOPUTMBI U TPOTPAMMHUPOBAHKE;

nH(}OpPMAITMOHHBIC TEXHOJIOTHUH.

Ha u3ydenne nndopmatuku Ha 6a30BoM ypoBHE oTBoauTcs 102 gaca: B 7
kiacce — 34 yaca (1 yac B Henento), B 8 kinacce — 34 yaca (1 yac B Heneno), B 9
KJiacce — 34 yaca (1 yac B HEJIEJTIO).



COIEPKAHUE OBYYEHUA
7 KIIACC

Mudposass rpaMOTHOCTD

KomnbloTep — yHHBepcajibHOE YCTPOMCTBO 00pPa0OTKU JAHHBIX

Komnprorep  —  yHMBepcallbHOE  BBIUHMCIHTEIBHOE  YCTPOWCTBO,
pabortaroimiee 1Mo  mOporpaMme. THUNBl  KOMIBIOTEPOB:  MEPCOHAJIbHbBIE
KOMITBIOTEPHI, BCTPOCHHBIE KOMIIBIOTEPHI, CYNEPKOMITbIOTEPbl. MoOOUIIbHbBIE
YCTPOMCTBA.

OcHOBHBIE KOMIIOHEHTBI KOMIIbIOTEpAa M MX Ha3HadyeHue. IIpoueccop.
OnepartuBHass M JOJTOBPEMEHHAs MaMATh. YCTPOWCTBA BBOJA W BBIBOJA.
CeHCOpHBI BBOJ, TATYNKK MOOUIIBHBIX YCTPOUCTB, CPECTBA OUOMETPUUECKOM
ayTeHTU(UKALIIH.

Hcropust pa3BuTHS KOMIIBIOTEPOB W IPOrPaMMHOrO  OOECreyeHHUs.
[Tokonennst kKomnbOTEPOB. COBPEMEHHBIE TEHACHIIMN PA3BUTHSI KOMIIBIOTEPOB.
CynepKOMIBIOTEPBL.

[TapannenbHble BEIYUCICHUSI.

[Tepconanbhblii KOMIBIOTED. [Ipolieccop U ero xapakTepucTHKU (TaKTOBAs
4acToTa, pa3psAaHocTh). OmnepatuBHas naMATh. JlOJrOBpeMEHHasi MaMSTh.
YcerpoiictBa BBOa M BbIBOIa. OOBEM XpaHUMBIX JaHHBIX (OlepaTUBHAS MAMSTh
KOMIIBIOTEPA, KECTKUM W TBEPAOTEIbHBIA JUCK, IIOCTOSIHHAS MaMATh
cMapToHa) U CKOPOCTh JIOCTYTIA JIJISl pa3IMUHbBIX BUIOB HOCUTENECH.

TexHuka 6€30MaCHOCTHU U MpaBuiia padOThl HA KOMITBIOTEDPE.

IIporpamMmmbl ¥ 1aHHBIE

[Iporpammuoe obGecrnieuenre KommbioTepa. [IpukiagHoe mporpaMmmMHOe
o0ecrnieueHue. CucremMHOE  mporpaMMHOe  OOecIlieueHue. Cucremsbl
nporpaMMmupoBanusi. [IpaBoBasi oxpaHa mporpaMM M JaHHBIX. becriatHele u
yCJIOBHO-OecturaTHbIe mporpamMmbl. CBOOOHOE MPOrpaMMHOE oOecTieueHue.

@aitnbl 1 nanku (katanoru). [I[puHIUIBI TOCTpOeHUsT (PAIOBBIX CHCTEM.
[Tonmnoe ums (aitna (manku). [lyts x dainy (manke). Padorta ¢ daitmamu u
KaTaJloraMyd CpPEICTBAMU OINEPALMOHHON CUCTEMBI: CO3[laHHUE, KOIHWPOBAHMUE,
nepeMeIieHne, nepeuMeHoBaHue M yhaneHue (aiioB W manok (Karajoros).
Tuner daitnos. CBoricTBa (aitioB. XapakTepHbie pazMepsl (DailyioB pa3IHUHbBIX
TUTIOB (CTpaHHIA TEKCTa, AJIEKTPOHHAs KHUTA, (oTorpadusi, 3amuch MECHH,
BUJICOKJIUTI, TOJTHOMETPaXHbIM (HuibM). ApxuBanus AaHHBIX. Vcnons3oBaHue
nporpamm-apxuBaropoB. DaiinoBeiii MeHemkep. Ilouck daitnoB cpeacTBamu
OIEPAIMOHHON CHCTEMBI.

KomneroTepHbsle  BHPYChl M ApPYru€  BPEJOHOCHBIE  MPOTPAMMBI.
[IporpamMmsl aJist 321U THL OT BUPYCOB.

KomnbrorepHsie ceTu

O6beaunenne KoMibloTepoB B ceTh. CeTh MHTEpHET. Beb-cTpanuia, BeO-
caiit. CrtpykTypa aapecoB BeO-pecypcoB. bpaysep. IlouckoBbie cHCTEMBI.
[Touck wuHOpManMM 1O KIIOYEBBIM CJIOBaM H 1O HW300paKECHHUIO.
JHloctoBepHOCTH MHGOPMAIIHH, TTOTyYeHHOW 13 HTepHeTa.

CoBpeMeHHbIE CEPBUCHI MHTEPHET-KOMMYHUKAIUH.

CereBoii 3TUKET, 6a30BbIe HOPMBI HH(POPMAIIMOHHON ITUKU U MpaBa Mpu
pabote B Untepuere. Ctpateruu 6e3omacHoro nopeacHus B lutepHere.

Teopernueckne 0CHOBbI HHPOPMATHKHU

Nudopmanus u vHPOPpMALHOHHBIE POLECCHI

Nudopmarus — 0THO W3 OCHOBHBIX TIOHSITHI COBPEMEHHOMN HAYKH.



Nudopmanuss kak cBeleHUs, MpeJHa3HAYCHHbIC MJII BOCHPUSATHUSA
YeJIOBEKOM, M MH(MOpMAIUsl KakK JIaHHbIE, KOTOPbIE MOTYT OBITh 00paOOTaHbI
ABTOMATHU3UPOBAHHOM CUCTEMOMU.

JIMCKpETHOCTh TaHHBIX. BO3MOXHOCTh ONUCaHUs HENIPEPHIBHBIX OOBEKTOB
U TIPOIIECCOB C TOMOIIBIO TUCKPETHBIX JTAHHBIX.

NudopmanmonHbsie mpouecchl — MPOLECChl, CBSI3AHHBIE C XpaHEHUEM,
npeoOpa3zoBaHUEM U Tiepenaueit JaHHBIX.

IIpeacraBiaenue nHpopMauun

CumBoin. Andasut. MomHocTh andaButa. PazHooOpasue S3bIKOB U
angaButoB. EctecTBeHHble U (dopMaybHbIC A3BIKU. AJ(PABUT TEKCTOB Ha
pycckoMm si3bike. JIBomuHbld andaButr. KonnuecTBO BCEBO3MOMKHBIX CIIOB
(KomoBBIX KOMOMHAIMK) (PUKCUPOBAHHOW [JIMHBI B JBOUYHOM aydaBHTE.
[IpeoOpazoBanue mob0oro andaButra K ABOMYHOMY. KoNMuecTBO paziuUHBIX
CJIOB (PUKCUPOBAHHOW JITTMHBI B alipaBUTE ONpPEACIEHHON MOIITHOCTH.

KoaupoBanue cuMBOIOB OJHOTO ajdaBUTa ¢ MOMONIbIO KOJIOBBIX CJIOB B
npyrom andaBuTe, KOJI0Bask TaObIMIlA, TEKOJUPOBAHHUE.

JBonunblii koj. IIpencraBiieHre MaHHBIX B KOMIBIOTEpE KaK TEKCTOB B
JIBOMYHOM ajiaBUTE.

Nudopmarnmonnsiii 00bEM JaHHBIX. BuUT — MHHMMalNbHas eIUHUIA
KoiaudecTBa MHGOpPMAIMM — JIBOUYHBIM paspsan. EauHuiml  usmepeHus
uHpopMaliMoHHOro o00BEMa JaHHBIX. butr, OaiT, KWUI0OaMT, MerabdaiT,
rUradamr.

CxopocTh niepeiadu TaHHbIX. ETUHUIIBI CKOPOCTH TIepeiauu JaHHbIX.

KomupoBanune TtekcroB. PaBHOMepHbIi Kkoia. HepaBHOMEpHBIM KO
Komuposka ASCIl. BocemubutHbie KOoaupoBku. I[loHATHE O KOIUPOBKAX
UNICODE. JlekoaupoBanue cCOOOIISHUM C MCTIOJb30BAHUEM PaAaBHOMEPHOIO U
HEpaBHOMEPHOTO Koja. MHbopMaiimoHHbIl 00BEM TEKCTA.

Hckaxxenune napopMaliuu rnpu nepenaye.

O6miee npencraBiieHue o MUGPOBOM MPEICTABICHUN Ay TUOBU3YATbHBIX U
JPYTUX HETIPEPHIBHBIX TAHHBIX.

KomupoBanue mBeta. IlBetoBsie momenu. Mogens RGB. I'myOGuna
koaupoBanus. [TamuTpa.

PactpoBoe u BekTopHOE mpencraBiacHue nzoopakeHuit. [lukcens. Onenka
uH(GOPMAITMOHHOTO  00bEéMa  TrpaUYeCKUX  JIaHHBIX ISl PacTPOBOTO
U300paKeHUA.

KoaupoBanne 3Byka. PaspsagHocte u wacrora 3anucu. KomanuecTBo
KaHAJIOB 3aIHCH.

OreHKa KOJMYECTBEHHBIX MapaMeTpPOB, CBSA3aHHBIX C MPEACTABICHHEM U
XpaHEHHEM 3BYKOBBIX (DailsioB.

NudopmanuoHHbie TEXHOJIOTHU

TekcTOBBIE TOKYMEHTBI

TexcTroBble TOKYMEHTBI M UX CTPYKTYpPHBIE AJIEMEHTHI (CTpaHuIla, abd3arl,
CTpOKa, CJI0BO, CUMBOJ).

TexcToBbIN TpoIleCCOp — HWHCTPYMEHT CO3JIaHUsS, DPEIAKTUPOBAHUS H
dbopmatupoBanus TekcToB. [IpaBuia Habopa Tekcra. PegaktupoBaHue TEKCTa.
CpoiictBa cumBojioB. Illpudt. Tuner mpudros (pyOnenpie, ¢ 3aceykamw,
MoHomupuHHBIe). [lomyxupHoe n KypcuBHOe HauepTanue. CBolicTBa a03ares:
IpaHUIIbl, a03aIHBIN OTCTYI, MHTEPBAJ, BIpaBHUBaHUE. [lapaMeTphl CTpaHHUIIBI.
CruneBoe hopmMaTHpOBaHUE.

CtpykTypupoBanue HHQPOPMAIUA C TIOMOIIBIO CIUCKOB U TaOJHIl.
MHuoroypoBHeBbI€ CITUCKH. [[00aBieHre TaOIHI] B TEKCTOBBIE TOKYMEHTHI.



BcraBka u300pakeHU B TEKCTOBbIE  JIOKYMeHTHI. (OOTekaHue
M300paXeHU TEKCTOM. BKiIIoUueHHEe B TEKCTOBBIM JOKYMEHT JHarpamm,
dbopmyI1, HyMepaluu CTPaHMI], KOJIOHTUTYJIOB, CCBUIOK M IPYTHX JIEMEHTOB.

[IpoBepka mpaBomucanus. PaccTaHOBKa NEpPEHOCOB. [ 0JIOCOBOM BBOJ
Tekcta. ONTUYECKOE pacno3HaBaHUE TeKcTa. KOMIBIOTEPHBIA MEPEBOSI.
Hcnonb3oBanue ceppucoB MHTEepHETA J71s1 00pabOTKH TEKCTA.

Komnbrorepuasi rpaguka

3HAaKOMCTBO ¢ TpaduyecKUMU peaaKkTopaMu. PacTpoBble PHUCYHKH.
Hcnonb3oBanue rpaduuecKux TPUMUTHBOB.

Onepanuu  pegakTUpOBaHUS TpaPUUYECKUX OOBEKTOB, B TOM YHCIIC
udpoBeIx GoTorpaduii: U3MEHEHHE pa3Mepa, 00pe3ka, MOBOPOT, OTPAKEHHUE,
paboTa ¢ obnacTsMu (BbIJEIEHNE, KOMMPOBAHUE, 3aJIMBKa I[BETOM), KOPPEKIIHUS
IIBETA, IPKOCTU U KOHTPACTHOCTH.

Bekropnas rpaduka. Co3gaHue BEKTOPHBIX PHCYHKOB BCTPOEHHBIMHU
CpeACTBaMH TEKCTOBOI'O IpoIleccopa WM JAPYTrUX IporpamMMm (TIPUIOKEHH).
JloGaBrieHre BEKTOPHBIX PUCYHKOB B JJOKYMEHTHI.

MyJabTHMeEAMUHBbIE NIPE3eHTALUN

[TonroroBka MynbTUMEAUHHBIX Tpe3eHTarui. Cmaiin. JloGaBieHue Ha
crlaij TekcTa U n300pakeHuit. PaboTa ¢ HECKOJBKUMU ClIaliIaMH.

JloGaBneHne Ha claiJ  ayJuOBU3YaIbHBIX JIAaHHBIX. AHHUMAIIHSL.
[M'uniepccbuiky.

8 KJIACC

Teopernueckue 0CHOBbI HH(POPMATHKHU

Cucrembl CHHCTICHUSA

Hemno3unmonHuele © TO3WIMOHHBIE CUCTEMBI CUUCICHUS. AJaBuT.
OcHoBanue. PaspépHytass ¢opma 3ammcu uyucna. I[lepeBoag B AECATHUHYIO
CHUCTEMY YHCEJI, 3alIUCAHHBIX B IPYTUX CUCTEMAX CUUCIICHUS.

PumMmckas cucrema cuuciieHusl.

JIBonuHas cucrtema cuucienus. [lepeBoa mensix yucen B npenenax ot 0
1o 1024 B n1BoMYHYIO CUCTEMY cUHCIIeHUS. BocbMepuyHas cucteMa CUHUCIICHHUS.
IlepeBon umcen W3 BOCBMEPUYHOW CHCTEMBI B JBOWYHYK) M JIECATHUYHYIO
cucteMbl u oOpatHo. IllectHammarepuunas cucrema cuucienus. [lepeBoj
YyceJl W3 MLIECTHAALATEPUYHOM CHUCTEMBI B JBOUYHYK), BOCBMEPUYHYIO H
JECATUYHYIO CUCTEMBI U 00paTHO.

ApudmMernueckre onepaiuu B JBOMYHON CUCTEME CUHCIICHUS.

JJIeMeHThI MATEeMATHYEeCKOM JIOTHKH

Jlormyeckue BbICKa3biBaHUA. Jlornueckue 3HA4YC€HUSI BBICKAa3bIBAHUM.
DJNieMEHTapHble W COCTaBHbIE BBICKAa3bIBaHMs. JlorMueckue omeparuu: «um»
(KOHBIOHKIIMS, JIOTUYECKOE YMHOXKEHUE), «UIN» (AU3IBIOHKIUSA, JIOTHYECKOE
CJIOXKEHUE), «He» (Jormdyeckoe oTpuiianue). [Ipuopurer moruyeckux onepamui.
OnpeneneHue HMCTUHHOCTH COCTABHOTO BbICKA3bIBaHUS, €CJIM HM3BECTHBI
3HAQYEHUsI MCTUHHOCTU BXOMSIIMX B HEro 3JIEMEHTApPHBIX BBICKa3bIBAHUIA.
Jlormueckue BbIpaxeHus. lIpaBuna 3amMcu  JIOTUYECKHUX  BBIPAKCHUM.
[TocTpoenure TabIUIl UICTUHHOCTH JIOTHYECKUX BBIPAKECHUM.

Jlornueckue 3JIEMEHTH. 3HAKOMCTBO C JIOTUYECKUMHU OCHOBaMU
KOMIIBIOTEPA.

AJITOPUTMBI H IPOTPAMMHMPOBAHHE

HNcnonHnTe M U AJTOPUTMBI. AJITOPUTMUYECKHE KOHCTPYKIIMHU



[lonsitue anroputma. McnonHuTeNnud anropuTMOB. AJITOPUTM Kak IUIaH
yIPABJICHUS UCTIOTHUTEIIEM.

CaoiictBa anroputma. CriocoObl 3amucu alropuTma (CJIOBECHBIN, B BHUJE
0JIOK-CXEMBI, TPOTpaMma).

AnropuTMuYecKde  KOHCTPYKUMU.  KOHCTpPYKIUSI  «ClIeIOBaHUE».
JIuHenHbII aJICOPUTM. OrpaHn4eHHOCTh JIMHEUHBIX aJTOPUTMOB:
HEBO3MOXHOCTh  MPEAYCMOTPETh  3aBUCUMOCTD MOCJIeIOBATEILHOCTH
BBITIOJIHAEMBIX JIEUCTBUM OT UCXOJHBIX JaHHBIX.

KoHcTpykiust «BeTBIeHUE): MOTHASA U HenoJiHasg (Gopmbl. BeinonHenue u
HEBBITIOJIHEHUE YCIOBUS (MCTUHHOCTH U JIOKHOCTh BbICKa3biBaHus). [IpocTbie u
COCTaBHBIE YCIIOBHSI.

KoHcTpyKiust «IOBTOPEHHS»: UKIIBI C 33JJaHHBIM YHCJIOM MOBTOPEHUM, C
yCIIOBUEM BBITIOTHEHUS, C IEPEMEHHOMN ITUKJIA.

Pa3zpabotka 1151 hopMabHOTO HMCIIOMHUTENS aJrOpUTMa, IPUBOJAILIETO K
TpeOyeMoMy pe3ylnbTaTy MHpH KOHKPETHBIX HCXOJIHBIX JaHHBIX. Pa3zpaboTka
HECJIOKHBIX aJITOPUTMOB C HCHOJIB30BAHHEM IIMKIOB U BETBICHUN IS
ynpaBiieHus: (OpPMaIbHBIMU UCTIOTHUTENSIMH, TakuMU Kak Po0ot, Uepenamika,
Yepréxuuk. BpinonHeHne alropuTMOB BpPYYHYIO W Ha KOMIIBIOTEpE.
CHUHTaKCUYECKHUE U JIOTHUYeCcKue omnOku. OTKAa3bI.

A3bIK NpOrpaMMHUPOBAHUSA

A3k nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHbI#H
AnroputmMudeckuii S3bIK).

Cucrema nmporpaMMUPOBAHUS: PEAAKTOP TEKCTa MPOTPaMM, TPAHCISATODP,
OTJIQTUHK.

[lepemennas: Tun, ums, 3HaueHue. L{enpie, BelmecTBEHHbIE 1 CUMBOJILHBIC
nepeMeHHbIE.

Omnepatop mpucBauBaHus. ApU(PMETUYECKHUE BBIPAKEHUS U MOPSIAOK HX
BbIuKclieHud. Omnepanu C 1EJIbIMH  YHUCIAMHU: IICJIOYHCIICHHOE JIeJICHHE,
OCTaTOK OT JICJICHHUS.

Bernenus. CoctaBHbIe yClOBUSA (3alUCh JOTUYECKUX BBIPAXKEHUN Ha
U3y4aeMOM  SI3bIK€ IporpamMMupoBaHus). HaxoxaeHwne MHUHUMyMa W
MaKCUMyMa U3 JBYX, TpE€X H 4YeThIpEX uucen. PemieHue KBajapaTHOTO
ypaBHEHUSI, UMEIOIIETO BEIIECTBEHHBIC KOPHHU.

JlnanoroBasi OTJajJKa MPOTPAMM: IIOIIArOBOE BBIMOJHEHUE, MPOCMOTP
3HAUYCHUN BEJIMYUH, OTIAJ0YHBIN BHIBOJI, BLIOOP TOYKH OCTAaHOBA.

[ukn ¢ ycnoBuem. Anroputm EBKkimuaa miiss HaxoKJIeHUS HAWOOJBIIETO
oO0IIIero IemuTeNsl AByX HATypalbHBIX yucen. Pa3OueHue 3ammcu HaTypaJbHOTO
YuCiia B TO3UIMOHHONW CHCTEME C OCHOBAaHHWEM, MEHBIIIUM WK paBHbIM 10, Ha
OT/ICJIbHBIC U PHI.

[ukn ¢ mepeMeHHON. ANTOPUTMBI MTPOBEPKHU JIETUMOCTH OJHOTO IIEJIOTO
YHCIa Ha IPYTroe, MPOBEPKU HATYPaIbHOTO YKCIIa Ha MPOCTOTY.

OO0paboTka  CUMBOJBHBIX  JaHHBIX.  CHUMBOJIbHBIE  (CTPOKOBEHIE)
nepemenHbie. [locumBosibHast 0OpaboTka cTpok. [1oacu€T 4acTOThl MOSIBICHUS
CUMBOJIa B CTpoke. BcTpoenusie pyHKIMU 1711 00pabOTKH CTPOK.

AHAJIN3 AJITOPUTMOB

Omnpenenenre BO3MOXKHBIX PE3YJIBTATOB paOOThl AJITOPUTMA TPU JTAHHOM
MHOKECTBE BXOJIHBIX JAHHBIX, OMPEJEICHHE BO3MOXXHBIX BXOJHBIX JTaHHBIX,
MPUBOISAIINX K TAHHOMY PE3yibTaTy.

9 KJIACC



Mudposast rpaMOTHOCTH

I'nobanbhas cerb NHTepHEeT M cTpaTernu 0e30macHOro NnoBeJdeHHs B
Hel

I'mo6anbnast cerb HWurtepHer. IP-agpeca y3moB. CeTeBoe XpaHEHUE
JTaHHBIX. MeToAbl MHIMBHUIYAJIbHOTO W KOJUIEKTUBHOI'O pa3MEIICHHS HOBOM
uHpopmaiuu B MaTepuere. bonbiiive nanHpie (MHTEPHET-IaHHbBIE, B YaCTHOCTH
JAHHBIE COIMAILHBIX CETEM ).

[Tonstue 06 nHGOpMAITMOHHON 0€30MacHOCTH. YTPO3bl HHOOPMAIIMOHHON
0e30macHOCTH Mpu padboTe B rI100adbHON CETH U METO/IbI IPOTUBOJACHCTBUS UM.
[IpaBuna Oe3onacHO ayTeHTH(UKALMKU. 3allUTa JUYHOW HHPOpMALMK B
WNurepnere.  bezomacHeie  cTparerun  moBeaeHuss B WHrepHere.
[IpeaymnpexaeHre BOBICYEHUS B JECTPYKTUBHBIE W KPUMHHAJIbHBIE (DOPMBI
CETeBOM aKTUBHOCTH (KUOEPOYJUIUHT, GUITUHT U APpyTrUe HOPMBI).

Pa6ora B vHPOPMALMOHHOM NPOCTPAHCTBE

Bunbt NEeSATEbHOCTH B WNurepnere, UHTEPHET-CEPBUCHI:
KOMMYHUKAIIMOHHBIE CEPBUCHI (ITOYTOBAsI CIyk0a, BUJI€0-KOH(MEPEHI-CBA3b U
JPYTHUE), CIpPaBOYHBIE CIIY>KObI (KapThl, paclMCaHus W JAPYTHUE), MOUCKOBHIE
CITyObl, CITy>KObI OOHOBJICHUS TPOTPAMMHOTO 00€CIIeUeHUs U IPYTUE CITY>KOBI.
CepBuchl rocyaapcTBeHHbIX ycnyr. O0naunble Xpanuiumia AaHHbeix. CpeacTsa
COBMECTHON  pa3paboTku JTOKyMeHTOB (oHiaiH-odwuckl). [Iporpammuoe
oOecrieueHne Kak BeO-CEpBHUC: OHJANHOBBIE TEKCTOBBbIE U Tpaduueckue
PEAAKTOPbI, CPe/bl pa3pabOTKU MPOTPAMM.

Teoperuueckne 0CHOBbI HHPOPMATUKHU

MopaeanpoBaHue Kak MeTO/l O3HAHUS

Mopens.  3agaum, pemiaeMbie € TOMOIIBIO  MOJICTUPOBAHMS.
Knaccudukanuu mopeneii. Matepuanbhbie (HaTypHbie) U MHGOPMAIIMOHHbBIE
mojenu. HenpepbiBHBIE M JTUCKpeTHbIE MOJend. MMHUTAIlMOHHBIE MOJIETH.
Urpossie Mmozaenu. OneHka aiekBaTHOCTH MOJIETTH MOJIETUPYEMOMY OOBEKTY U
IEJISIM MOJICTTUPOBAHMUSI.

Tabnuunsie Mogenu. Tabnuila Kak MPeACTaBICHUE OTHOIICHHUS.

ba3el mannbix. OTO0p B TabiuIle CTPOK, YIAOBJICTBOPSIOIIMX 33IaHHOMY
YCIIOBUIO.

I'pad. Bepmmna, pedpo, myts. OpueHTUPOBAHHBIC U HEOPUEHTUPOBAHHBIC
rpadoel. [lnuna (Bec) pebpa. BecoBas marpuma rpada. JnuHa mytu mexmy
BepimHamu rpada. [louck onrtumansHoro nytu B rpadge. HauanpHas BepiirHa
(MCTOYHMK) W KOHEYHas BepHIMHAa (CTOK) B OPUEHTUPOBAHHOM Trpade.
Brruucienue koMyecTBa mMyTei B HAMPaBICHHOM allMKIMYECKOM Tpade.

HepeBo. Kopenb, BepmuHa (y3en), auct, pedpo (myra) mepesa. Bricorta
nepea. [lognepeso. [Ipumeps! nucnonb3zoBanus aepeBbeB. [lepedbop BapuaHTOB
C MIOMOIIIBIO JIepeBa.

[TonsiTie MaTemaTHyeckod Mojenu. 3ajayd, peliaeMble C TTOMOIIBIO
MaTeMaTH4ECKOro (KOMITBIOTEPHOTO) MOJIEIIMPOBAHUS. Otnuune
MAaTEMATUYECKOM MOJEIA OT HATypHOM MOJAECIM U OT CJIOBECHOTO
(JIuTepaTypHOTO) ONMHUCAHMS O0BEKTA.

Otanbl  KOMIBIOTEPHOTO  MOJEIUPOBAHUS:  TIOCTAHOBKA  3ajadH,
MOCTPOEHHWE  MAaTeMAaTHMYeCKOW  MOJEeNH,  MpOorpaMMHas  peayn3alus,
TECTUPOBAHUE, TMPOBEJACHUE KOMIBIOTEPHOTO JKCIIEPUMEHTAa, AaHAJIU3 €ro
pEe3ybTaTOB, YTOUHEHHUE MOJICITH.

AJITOPUTMBI U MPOTPAMMHUPOBAHUE

Pa3pa6oTka aJropuTMoB U NPOrpaMmm



Pazouenue 3agaun Ha noazanayu. CocraBiieHUE AITOPUTMOB U MIPOTPaMM
C HCIOJb30BAHUEM BETBIICHUM, ITUKJIOB U BCIIOMOTATEIbHBIX QJITOPUTMOB JJIS
yIpaBJIeHUs] UCTIONHUTENIeM POOOT Wil JpyruMu UCHIOJHUTEISIMU, TAKUMU KaK
Yepenamka, YepTExXKHUK U IPYTUMU.

Tabnuunbie BenuuuHbl (MaccuBbl). OnHOMEpHBbIE MaccuBbl. CocTaBlieHHE
U OTJIaJKa MpPOrpaMM, pEaU3yIOIUX TUIIOBBIE alNTOPUTMBI 00pabOTKH
OJIHOMEPHBIX YHCIOBBIX MAaCCHUBOB, Ha OJHOM W3 S3bIKOB MPOrpPaMMHUPOBAHUS
(Python, C++, Ilackans, Java, C#, IlIkonbHbBIH AJNTOPUTMHUECKHN SI3BIK):
3aMOJHEHUE YHUCJIOBOIO MAacCCHBA CIIyYalHBIMM YHCIAMH, B COOTBETCTBUH C
dbopmynoii UM MyTEM BBOJIA YHCEJI, HAXOXKICHUE CYMMBbI JIEMEHTOB MacCHBa,
JUHEUHBINM TOWCK 3aJaHHOTO0 3HAYE€HHMs] B MACCHBE, MOJCYET DJIEMEHTOB
MacCuBa,  YJOBJICTBOPSIOIIMX  3aJaHHOMY  YCIOBHMIO,  HaXOXICHUE
MUHUMAJILHOTO (MaKCUMAaJIbHOTO) 3JieMeHTa MaccuBa. COpTUPOBKA MacCHBA.

O06paboTKa MOTOKA JAHHBIX: BHIYUCICHUE KOJIMYECTBA, CYMMBbI, CPEIHETO
apu(pMETUYECKOTO, MUHUMAJIHLHOTO M MAaKCHMAaJbHOTO 3HAY€HUs 3JIEMEHTOB
MOCJIEIOBATEIHLHOCTH, YIOBIETBOPSIONIUX 3aJaAHHOMY YCIIOBHIO.

Yupasienue

VYmpasnenue. Curnan. OOpatHas cBsizb. [lomydeHune CHUTHaOB OT
U(GPOBBIX JIaTYUKOB (KacaHUsl, pACCTOSHUS, CBETa, 3ByKa U JPYyroro).
[Ipumeps! UCTONIb30BaHUS PUHIIMIIA OOPATHOM CBSI3U B CUCTEMAX yIIPaBICHUS
TEXHUYECKUMU YCTPOMCTBAMU C TIOMOIIBIO JaTYMKOB, B TOM YHCIE B
POOOTOTEXHUKE.

[Tpumepsl poOOTU3NPOBAHHBIX CUCTEM (CUCTEMA YIPABJICHUS JIBUKEHUEM
B TPAHCIIOPTHOW CUCTEME, CBapOYHAas JIMHUS aBTO3aBOJa, aBTOMaTU3UPOBAHHOE
yIOpaBJICHHE  OTOIUICHHEM  JIOMa, aBTOHOMHAas CHUCTeMa  YIpaBJICHUS
TPAHCIIOPTHBIM CPEJICTBOM U JIPYTHUE CUCTEMBI).

NudopmanuoHHbie TEXHOJIOTUU

DJIeKTPOHHbBIE TA0JIMIBI

[Tonstre 00 »SAEKTPOHHBIX TabOnuIax. THMBI JaHHBIX B sSYEHKax
ANIEKTPOHHOM Tabmuubl. PemaktupoBanue wu  QopmatupoBaHue TaOIUII.
Bcerpoennsie  ¢GyHKIMM 711 MOMCKAa MaKCUMyma, MHUHUMyMa, CyMMBbI U
cpennero apudmerndeckoro. COpTUpOBKA JAaHHBIX B BBIICICHHOM JHana3oHe.
[locTtpoenue pumarpamMm (TUCTOTpaMMa, KpyroBas JuarpamMma, ToudeyHas
nuarpamma). Beroop tumna auarpaMmmel.

[IpeoOpazoBanre  popmyn mnpu  KommpoBaHuH.  OTHOCHUTEIbHAS,
a0COJIOTHAS U CMEIIIaHHAs aJpecarus.

VYciaoBHBIE BBIYUCICHHS B DJIEKTPOHHBIX TaOiuiax. CymMMUpOBaHUE H
noICU€T 3HAYEHUH, OTBEYAIONIMX 3aJIaHHOMY YcioBHuio. OO6paboTka OOJBIINX
HaO0OpOB JaHHBIX. UNCIEHHOE MOACTUPOBAHUE B DJIIEKTPOHHBIX TaOIHIIAX.

NudopmanuoHHbIe TEXHOJOTHH B COBPEMEHHOM 001IeCTBe

Ponp wmHGOpMAIIMOHHBIX TEXHOJOTUH B Pa3BUTHH JKOHOMHUKH MHUPA,
cTpanbl, peruoHa. OTKPBITbIE 00pa30BaTEILHBIE PECYPCHI.

[Ipodeccun, cBszanHbie ¢  WHPOPMATHUKOW W WHPOPMAIMOHHBIMU
TEXHOJIOTUSMH: BeO-TU3aifHEp, MPOTPAMMHUCT, Pa3pabOTIMK MOOMIIBHBIX
MPWIOKEHUN, TECTUPOBIIUK, AapPXUTEKTOP MPOrPaMMHOTO oOecreueHus,
CHeIUAINCT 1O  aHauu3y  JIaHHBIX, CHUCTEMHBIM  aJMUHUCTPATOP.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHWSA ITPOI'PAMMDBI 110
NHPOPMATHUKE HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA30BAHUA

N3ydyenne mHPOPMATHKKA HAa YPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUs
HaMpaBJIEHO HA JOCTHKEHUE O0YUAIOIIMMHUCS JTNIYHOCTHBIX, METAIIPEIMETHBIX U
PEIMETHBIX PE3YJIbTaTOB OCBOSHUS COJIEpKAHUS YICOHOTO TIpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yNbTaThl UMEIOT HAIMPABICHHOCTh Ha peEIICHHE 3a1ad
BOCTIMTAHUS, Pa3BUTHUS U COLMATM3AIUN O0yUYaIONIUXCS CPEACTBAMU YIEOHOTO
npeaMeTa.

B pesynbrate m3ydeHus WHGOPMATHKH Ha ypOBHE OCHOBHOTO OOIIETrO
obpazoBaHuss y oOyuarrmierocs OyayT cpOpMHUPOBAHBI  CIICIYIOIIHE
JUYHOCTHBIC Pe3yJIbTaThl B YaCTH:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

[IEHHOCTHOE OTHOIIICHUE K OT€YECTBEHHOMY  KYJIbTYPHOMY,
UCTOPUYECKOMY UM HAYYHOMY HACJIEINI0, TOHUMaHUE 3HAYCHUS WH(POPMATUKH
KaKk HayKd B H3HM COBPEMEHHOrO OOIIECTBA, BIAJEHUE JOCTOBEPHOM
uHbopMaIel 0 TepeOBBIX MHUPOBBIX U OTEUECTBEHHBIX JOCTHKEHUSAX B
obnactu nHGOPMATUKU U UH(OOPMAITMOHHBIX TEXHOJIOTUH, 3aMHTEPECOBAHHOCTh
B HAYYHBIX 3HAHUAX O U(PPOBOI TpaHcHopMaIu COBPEMEHHOTO OOIIIECTBA;

2) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OpUEHTAllUd Ha MOpAJbHbIE IIEHHOCTU W HOPMBI B CHUTYalHsIX
HPaBCTBEHHOT'O BHIOOpA, TOTOBHOCTH OIICHUBATH CBOE MOBEJICHUE U TTOCTYIIKH, a
TaK)Ke TMOBEJCHUE M TOCTYNKUA IPYTUX JIOJEH C MO3UIIMM HPABCTBEHHBIX M
IPABOBBIX HOPM C YYE€TOM OCO3HAHHUS IMOCJEACTBHI MOCTYNKOB, AKTHBHOE
HEMPUATUE aCOLUANIBHBIX MMOCTYNKOB, B TOM uucie B MHTepHeTe;

3) rpa:kIaHCKOr0 BOCIIUTAHUSA:

MPEICTaBIICHHE O COIHMAIBbHBIX HOPMax M TMPaBHIIAX MEXKIMYHOCTHBIX
OTHOIIEHUN B KOJJIEKTMBE, B TOM UYHCIE B COLMAIBHBIX COOOIIECTBAX,
coOmro/ieHne TpaBuil O€30MacCHOCTH, B TOM 4YHCJIE HAaBBIKOB O€30MacHOIrO
MOBEJCHUSI B HMHTEPHET-CpPeie, TOTOBHOCTh K PA3HOOOpA3HOW COBMECTHOM
JIESTEILHOCTH TIPH BBIMOJIHEHUU YUYEOHBIX, MO3HABATENIBHBIX 3a7a4, CO3JaHUU
y4eOHBIX IMPOEKTOB, CTPEMJIEHWE K B3aMMOINOHHUMAHUIO W B3aUMOTIOMOIIU B
mpolecce JTOW  y4yeOHOM JAESTENbHOCTH, TOTOBHOCTH OIICHMBATH CBOE
MOBEJACHUE M TIOCTYNKM CBOMX TOBApHINEH C TMO3WIIMH HPABCTBEHHBIX U
IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCEACTBUN MOCTYIIKOB,

4) HeHHOCTEe HAYYHOI0 MO3HAHMSI:

c(hOpMHPOBAHHOCTH MHPOBO33PEHYECKUX peACTaBICHUM 00
uHdopmaruy,  WHOOPMAIIMOHHBIX  Mpoleccax U WHGOPMAIIMOHHBIX
TEXHOJIOTUSX, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIIECTBEHHON MPAKTUKU U COCTABIAIONIMX 0a30BYI0 OCHOBY JJisi TIOHUMAaHMUS
CYIIIHOCTH HAyYHOUH KapTHUHBI MUPA;

MHTEpEC K OOYYCHHWIO W TO3HAHUIO, JIIOOO3HATEIHHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K CaM000pa30oBaHHUIO, OCO3HAHHOMY BBIOOPY HAIpPaBIEHHOCTH U
YpOBHsI 00yU€HUS B JTaJbHEHIIIEM;

OBJIAJICHUEC OCHOBHBIMU HaBBIKAMHU HCCIICIOBATEIBCKON IEATETHLHOCTH,
YCTAaHOBKA Ha OCMBICIICHUE OTbITA, HAOIIOMCHUM, MOCTYNKOB M CTPEMJICHUE
COBEPIIICHCTBOBATh IMYTH JAOCTWKEHUS WHIWBHUIYAIHHOTO W KOJIJICKTUBHOTO
OJ1aronoTyyns;



c(hopMUPOBAaHHOCTh UH(POPMAIIMOHHOW KYJIBTYphI, B TOM YUCJIE HAaBHIKOB
CaMOCTOSTENIbHON paboThl C Y4eOHBIMU TEKCTaMU, CIIPABOYHOM JIMTEPaTypOH,
Pa3HOOOpa3HBIMU CPEICTBAMH HH(MOPMAIIMOHHBIX TEXHOJOTHUH, a TaKke
YMEHHUSl CaMOCTOSITENIbHO OMNpPEACNsITh IeJId CBOEro OOy4YeHUs, CTaBUTh U
dbopmynupoBath Ay cebs HOBblE 3aJaud B yu€Oe U IO3HABATEIbHOU
NEATEIbHOCTH, pa3BUBaTh MOTUBBI WU HHTEPECHl CBOEW MO3HABATEIbHOU
NEATEIIbHOCTH;

5) popMupoOBaHUSA KYJbTYPbI 310POBbSI:

OCO3HAaHHE IIEHHOCTH >KM3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0pOBbIO, YCTAaHOBKAa Ha 3JI0POBBIM 00pa3 >KW3HU, B TOM 4YHCIE U 3a CYET
OCBOCHMSI U COOJIIO/IeHHUsT TpeOoBaHUM O€30MacHON HKCIUTyaTallMk CPEJCTB
UH(OPMAITMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

6) Tpy10BOI0 BOCIIMTAHMS:

UHTEpEC K MPaKTUYECKOMY H3yueHHIO mNpodeccuit U Tpylaa B cdepax
npoeccHoHanbHOM  ACSTENBHOCTH,  CBSI3aHHBIX € MH(GOPMATHKOM,
IPOrpaMMHUPOBAHUEM U MH(POPMAITMOHHBIMHU TEXHOJIOTHSIMU, OCHOBAHHBIMHU Ha
JOCTIKEHUSIX HAyKU MH(OOPMATUKU U HAYYHO-TEXHUYECKOTO MPOrpecca;

OCO3HAHHBIM BBIOOP U TMOCTPOCHHUE WHAMBUAYAJIHLHON TpaeKTOpUU
o0pa3oBaHMsI M KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX M OOIIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEH;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

OCO3HaHMUE TI00aTBbHOTO XapaKTepa SKOJOTUYECKUX MPOOIeM U MmyTed ux
pelieHusi, B TOM YHCIe C Y4YETOM BO3MOXKHOCTEH MHQPOPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTU;

8) amanTranmum oO0yyamerocs K M3MEHSINUMCH YCJIOBHIM
COLMAJILHON U NPUPOJAHON Ccpeabl:

OCBOCHHE OOYYaIOIUMHUCS COLMAIBHOTO OMbITa, OCHOBHBIX COITMATBHBIX
poJieil, COOTBETCTBYIOIIMX BEIYIIEH AEATEIBHOCTU BO3pacTa, HOPM U IPaBUII
OOIIIECTBEHHOTO TOBEACHUS, (OPM COIMAIBHOW KU3HM B TPYyIIax W

COO0IIeCTBaX, B TOM YHCJIE CYIIECTBYIOMIUX B BUPTYAIbHOM ITPOCTPAHCTBE.
METAITPEAMETHBIE PE3YJIBTATBI

MeranpeameTHbie pe3yJbTaThl OCBOCHUS MPOTrpaMMbl M0 HH(POPMATHUKE
OTpa)kaloT  OBJAJCHUE YHUBEPCATbHBIMU  YYEOHBIMH  JIEUCTBUSIMU  —
II03HABATEIbHBIMU, KOMMYHUKATUBHBIMU, PETYISATUBHBIMH.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE eiicCTBHS

ba3oBble Jiornueckue JeMCTBHA:

yMEHHUE ONpPEACNISTh IOHATHSA, CO37aBaTh OOOOIIECHMs, yCTaHaBJIMBATh
aHaJIOTHH, KJIacCU(UIIMPOBATh, CAMOCTOSTEIHLHO BBIOMpPATh OCHOBAHHS M
KpUTEpUU I  KiIacCU(UKAIUKM, YCTAHABJIMBATh IPUYMHHO-CIICCTBCHHBIC
CBSI3W, CTPOUTH JIOTHYECKHUE  PACCYXKICHUS, JelaTh  yMO3aKIHOUYEHHUS
(MHIYKTUBHBIE, IETYKTUBHBIE U TIO AHAJIOTUHW) U BBIBO/IBI;

YMEHHUE CO3/1aBaTh, MPUMEHATh M MPEOOPa30BbIBATH 3HAKH W CHMBOJIBI,
MOJICIIA U CXEMBI JIsl pelIeHusT yueOHBIX U MTO3HABATENIbHBIX 3a/1a4;

CaMOCTOSATENIbHO  BBIOMpAaTh CHOCOO0  perieHuss y4eOHOW  3amadu
(cpaBHHBaTh HECKOJBKO  BapHMaHTOB  pEIICHUSA, BBIOMpaTh  Hambosee
MOAXOAIINUNA C YYETOM CAMOCTOSITENIbHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarejabCKue AeiiCTBUA:



bopMyIMpoBaTh BOMPOCH, (PUKCUPYIOIIUE Pa3pbIB MEXIY pEalbHbIM U
KEJATeNIbHBIM  COCTOSIHUEM  CHUTyallMd, OObEeKTa, U  CaMOCTOSITEIIbHO
yCTaHaBJIMBATh HCKOMOE U JIAHHOE;

OLICHMBaTh Ha MPUMEHUMOCTh M  JOCTOBEPHOCTh HMH(POpPMAIIHUIO,
MOJIYYCHHYIO B XOJI€ UCCIIEIOBAHUS;

IPOTHO3UPOBATh BO3MOKHOE JaJIbHENIIIee pa3BUTUE MPOIECCOB, COOBITUI
U WX TIOCIEJNCTBUS B AHAJOTUYHBIX WJIM CXOJHBIX CHUTYyallUsX, a TaKxKe
BBIJIBUTATh MPEIIOJIOKEHUS 00 UX PA3BUTHHU B HOBBIX YCIOBUAX U KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

BBISIBIISIT ACPUIUT UHPOPMALIUU, JAHHBIX, HEOOXOAUMBIX NJIsi peIICHUs
MOCTABJICHHOM 3a/1a4u;

OPUMEHSTh Pa3IUYHbIC METObl, MHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMK WA JIAHHBIX M3 MCTOYHHUKOB C Y4ETOM MPEAJIOKEHHOU
yueOHOM 3a/1auM 1 33IaHHBIX KPUTEPHEB,;

BbIOMpATh, AHAJIM3UPOBATH, CUCTEMATU3UPOBATH M HHTEPIPETHPOBATH
uHGOPMAITUIO PA3TUYHBIX BUIOB U (OPM MIPEICTABICHHUS,

CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJIBHYIO (OpMYy MpEeCTaBICHUS
uH(bOpMAaIIU U WUTIOCTPUPOBATH pEIIacMbie 3aJa4ll HECJIOXKHBIMH CXEMaMH,
TuarpaMMaMu, UHOM Tpadukoil 1 UX KOMOMHAIUSIMU;

OIICHUBATh HAACKHOCTh WH(OOpPMAIMU 1O KPUTEPHUSIM, MPEATIOKEHHBIM
yuuTeneM Uik ChOPMYITHUPOBAHHBIM CAMOCTOSITENIBHO;

3¢ (PEeKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATH HH(OPMAITHIO.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJbHbIE y4eOHbIe 1elcTBUS

OO0menne:

COMOCTABIIATb CBOM CYXKJCHUS C CYXKICHUSIMHU JPYTMX YYaCTHUKOB
Juanora, oOOHapyKUBaTh Pa3IudKe U CXOJICTBO MO3UIINIA;

nyOJUYHO  MPEJCTaBISATH  pe3yJbTaThl  BBIMOJHEHHOTO  OIBITa
(PKCTIeprUMEHTa, UCCIIEIOBAHUS, TTPOCKTA);

CaMOCTOSATENIbHO BBIOMpAaTh (opMaT BBICTYIUICHHS C YYE€TOM 3ajaad
IIPE3eHTAIlMd U OCOOEHHOCTEH ayIUTOPUH U B COOTBETCTBUM C HUM COCTABJISIThH
YCTHBIE U THCHbMEHHBIE TEKCThI C KCIOJb30BAaHUEM WILTIOCTPATUBHBIX
MaTepHaJOB.

CoBMecTHas1 1eSITEJILHOCTD (COTPYIHUYECTBO):

NOHMUMAaTh W HUCIOJIb30BaTh  MPEUMYIECTBA  KOMAaHJAHOW U
WHINBUYaIbHON paOOThI MPU PEIICHUH KOHKPETHOM MPOOJIEMbI, B TOM YHCIIE
IIpY CO3/IaHUU UH(POPMAITMOHHOTO MPOAYKTA;

IPUHUMATH 11€Jh COBMECTHON MH(DOPMAITMOHHON JIEATEILHOCTH IO cOOpYy,
oOpaboTke, mepenave, (opmanuzanud WHOOpPMAIUHU, KOJUIEKTUBHO CTPOUTH
JNEUCTBUA TIO0 €€ JOCTIKCHMIO: paclpeieNaTh poJH, J0TOBApUBATHCA,
00CyX/1aTh MPOIIECC U PE3yIbTAT COBMECTHOU PabOTHI;

BBITIOJIHATH CBOIO YacTh paboOThI ¢ HHpOpManue uin uHOOPMAITMOHHBIM
MPOJIYKTOM, JOCTHUTasi Ka4eCTBEHHOTO pe3yjbTaTa M0 CBOEMY HAIMpaBICHUIO U
KOOPJIUHUPYS CBOM JICUCTBUS C IPYTUMHU WICHAMHU KOMaH/IbI;

OIICHHBATh KA4€CTBO CBOETO BKJIaJa B OOIMI HH(OOPMAITMOHHBINA MPOTYKT
M0  KPUTEPUSIM, CAMOCTOSATEIHLHO  CPOPMYIMPOBAHHBIM  yYaCTHUKAMU
B3aUMOCHCTBUS;

CpaBHUBATH PE3yJbTAThl C MCXOJHOW 3amaueil W BKIJIAJl KaXJIOTO WICHA
KOMaH/IbI B JIOCTHKEHUE PE3YIbTATOB, PA3ACNATh Chepy OTBETCTBEHHOCTH U
MPOSIBJISITH TOTOBHOCTh K MPEOCTABICHUIO OTUETA TIEPE/1 TPYIIIOH.



PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE e CTBUS

Camoopranusanus:

BBISIBIISITh B JKM3HEHHBIX U YYEOHBIX CUTyalUsX MpOOJIeMbl, TpeOyroue
pelieHus;

OpPUEHTUPOBAThCA B PAa3JIMYHBIX MOAXONAaX K MPUHATUIO PEIICHUN
(MHAMBUAYAJIBbHOE MPUHATHE PEIICHUM, IPUHATHE PEILICHUI B TPYIIIE);

CaMOCTOSITENIbHO COCTaBIISITh AJITOPUTM PEILICHUS 3a/1auu (UM €T0 YacTh),
BBIOMpATH CIIOCO0 perieHus: yueOHOoM 3a71auu ¢ Y4ETOM UMEIOLTUXCSI PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh IIpe/jiaraeMble BapUaHTHI
PEIIEHNU;

COCTaBJISITh IUIaH ACUCTBUM (IUJIaH peau3alii HAMEUYEHHOI'O aJropuTMa
pelIeHus1), KOPPEKTUPOBATh MPEAJIOKEHHBIA aITOPUTM C YUYETOM MOIYYSHUS
HOBBIX 3HAHHI 00 U3y4aeMOM OOBEKTE;

Jenatb BBIOOP B YCIOBUSIX MPOTHUBOPEYMBON HHGMOpManMu u Oparth
OTBETCTBEHHOCTb 3a PEILICHHUE.

CaMoOKkOHTpOJIb (peduiexcusi):

BJIQJIETh CIIOCOOAMU CAMOKOHTPOJISl, CAMOMOTHUBALIUU U PEIICKCUU;

JaBaTh OLICHKY CUTYyallly U MpeJjiaraTh IiaH €€ U3MEHEHUS;

YUYUTBHIBATh KOHTEKCT M NPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT
BO3HUKHYTh MPU PEHICHUH Y4yeOHOM 3ajaud, aJanTUpOBaTh pEIICHHE K
MEHSIOIIUMCS OOCTOSITENIbCTBAM;

OOBSACHATh TPUYMUHBI  JOCTIDKCHHS]  (HEJIOCTHXKEHUS) PE3yJIbTaTOB
UH(GOPMAITMOHHON JESTEIBHOCTH, JaBaTh OICHKY NPHOOPETEHHOMY OIIBITY,
YMETh HAXOAUTh MO3UTUBHOE B MPOU3OLIEIIIEH CUTYallHH;

BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
U3MEHHBIINXCSA CUTYaIluH, YCTAHOBJIEHHBIX OMUOOK, BOZHUKIINX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM.

IMOUMOHAIbHBIN HHTEJJIEKT:

CTaBUTh ce0s Ha MECTO JpYroro 4ueloBeKa, [OHMMAaTb MOTHUBBI U
HaMEpEHHUsI IPYToro.

IIpunsitue ceds1 m Apyrux:

OCO3HaBaTh HEBO3MOXHOCTb KOHTPOJUPOBAaTH BCE BOKPYr Jaxe B
YCIIOBUSAX OTKPBITOTO JOCTYIA K JIOOBIM 00bEMaM HHGOpMAIIHIH.

HPEAMETHBIE PE3YJIBTATBI

K xonmy obydyenuss B 7 kjacce y oOyuaromerocss OynyT chopmMupoBaHb
CJIEYIOIINE YMEHHUS:

NOSICHAT, ~ HA  TpPUMEpaxX  CMBICH  TOHATHH  «uHOOpMAIUs»,
«uH(GOPMAIIMOHHBIN  MpoIrecc», «o0paboTka HHPOPMALUN», «XPAHEHHE
uHbOopMaITUNY, «Iepenada nHhopMaIum;

KOJAUPOBATh M JIEKOJUPOBATH COOOIIEHUS 10 3aJaHHBIM TIpPaBUJIAM,
JEMOHCTPUPOBATh  MOHUMAHWE  OCHOBHBIX  TPUHIIMIIOB  KOJUPOBAHUS
nH(}OpMAITUU PA3TUIHON TPUPOBI (TEKCTOBOM, rpadUuecKom, aymo);

CpPaBHUBATH JJIMHBI COOOICHUH, 3aMMCAHHBIX B Pa3IMYHBIX al(aBuTax,
OTIEpUPOBATh CIUHUIIAMH HU3MEPECHHS MHPOPMAIIMOHHOTO 00BhEMA M CKOPOCTH
nepeaadn JaHHBIX;

OIICHWBATh M CPAaBHHUBATH Pa3MEphbl TEKCTOBBIX, IPAPUUECKUX, 3BYKOBBIX
¢aiinoB u Buaeodaitsios;

MPUBOJUTH TPUMEPHI COBPEMEHHBIX YCTPOWCTB XpaHEHUS U Tepeadu
nH(pOpMaIuu, CpaBHUBATH UX KOJMYECTBEHHBIE XapaKTEPUCTUKH,



BBIJICJIATh OCHOBHBIE ATAIlbl B UCTOPUU U MTOHUMATh TEHACHIIUU Pa3BUTHUS
KOMITBIOTEPOB U TPOTrPAMMHOT0 00eCrIeYeHHUS;

noJiydaTb M HKCIHOJB30BaThb  HMHPOPMAIMIO O  XapaKTEPUCTHKAX
NEPCOHALHOTO KOMIIBIOTEPA M €ro OCHOBHBIX JJIeMEeHTax (Ipoleccop,
orepaTruBHAS MaMsTh, 10JITOBPEMEHHAs MMaMsITh, YCTPOUCTBA BBO/Ia-BhIBOJIA);

COOTHOCHUTH XapaKTEPUCTUKU KOMITBIOTEPA C 3aJ]a4aMH, PEIIa€MbIMHU C €ro
OMOIIBIO;

OpUEHTHUPOBAThCS B HUEPAPXUYECKON CTPYyKType (HaljioBOM CHUCTEMBI
(3anmuchIBaTh MojHOE WM aiina (katajora), myTh K ¢aiy (katajory) mo
UMEIOIEMYCS OTHCAHUIO daiinoBoii CTPYKTYPBI HEKOTOPOTO
UH()OPMAITMOHHOTO HOCUTE);

pabotatb ¢ (QailloBOM CHUCTEMOM TMEPCOHAIBHOIO KOMIbIOTEpA C
UCIOJIb30BaHUEM  rpaduyeckoro uHTepdeiica, a HUMEHHO: CO3/1aBaTh,
KOIUPOBATh, IEpPEMEIATh, IEPEUMEHOBBIBATh, YAAISATh U ApXUBUPOBATH (DANIIBI
U KaTaJoru, UCI0JIb30BaTh aHTUBUPYCHYIO IIPOrpamMmy;

NPEJICTaBIATh  PE3yJIbTAThI CBOCH  JIeSITEIIbHOCTHU B BUJIC
CTPYKTYPUPOBAHHBIX HWJUTIOCTPUPOBAHHBIX JOKYMEHTOB, MYJIbTUMEIUNHBIX
MIPE3CHTALNM;

uckarb nHdopmanuio B UHTepHeTe (B TOM 4YHcCIie, O KIOUEBBIM CIOBaM,
0 M300paKEHHIO0), KPUTHUYECKH OTHOCHUTHCS K HaWJACHHOW WHOpMAIINH,
OCO3HaBasi OMACHOCTh JUISI JIMYHOCTH U O0OIecTBa PacIpOCTPAHECHHUS
BPEJAOHOCHOW  WHpOpMaMK, B TOM  YHCJIE  OKCTPEMHUCTCKOTO U
TEPPOPUCTUUECKOTO XapaKTepa;

MOHUMATh CTPYKTYPY aJpecoB BEO-PECypCoOB;

UCIIOJIb30BaTh COBPEMEHHbBIE CEPBUCHI MHTEPHET-KOMMYHUKAIIH;

coOmro1aTh TpeOOBaHUs 0€30MaCHOM HKCILTyaTallii TEXHUYECKUX CPEJICTB
UHGOPMAITMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTUH, COOJIO/IaTh CETEeBOM
ATUKET, 0a30Bble HOpPMBI MHGOPMAIIMOHHONW 3THKU W TIpaBa Ipu padbore C
IPUIOKEHUSIMHU Ha JTIOOBIX ycTpoiicTBax u B IHTepHeTe, BEIOMpaTh Oe30macHbIe
CTpaTeruy MOBEJCHUS B CETH;

OPUMEHSTh METOJbI MPOPUIAKTAKH HETAaTUBHOTO BJIMSHUSL CPEJICTB
UHOOPMAITMOHHBIX W KOMMYHHMKAIIMOHHBIX TEXHOJIOTMM Ha  3JI0POBBE
MI0JIb30BATEIS.

K xonmy obydyenuss B 8 wkiacce y oOyuaromerocss OynyT chopmMupoBaHbl
CIEAYIOIINE YMEHUS:
NOSICHAT, HAa TpUMEpax  pa3iuuus MEXAYy TMO3UIMOHHBIMH U
HETO3UI[MOHHBIMU CUCTEMaMU CUUCIICHUS,
3amuchiBaTh M CpaBHUBATh 1enble uncaa oT 0 go 1024 B pa3znmyHbIX
MO3UIIMOHHBIX CHCTEMaX CUHCICHHS (C OCHOBaHUSAMHU 2, 8, 16), BBINOJIHATH
apupMeTHIECKUe ONIepaINU HAJl HUMU;
PacCKpbIBAaTh CMBICI MOHSTUM «BBICKA3bIBAHUEY, «JIOTUYECKAs OTepaIusy,
«JIOTUYECKOE BBIPAKECHUEY;
3alUChIBATh JIOTUYECKUE BBIPAXKEHUSI C HMCIOJIb30BAHUEM JIU3BIOHKIINH,
KOHBIOHKIIMU U OTPULIAHUS, ONPEAENIATh HICTUHHOCTh JOTUUYECKUX BBIPAXKECHUH,
€CJIM W3BECTHBI 3HAYEHHUSI ICTUHHOCTU BXOJIAIIUX B HETO NEPEMEHHBIX, CTPOUTD
TAOJIUIIBl UICTUHHOCTH JIJIS JIOTHYECKUX BBIPAKCHHI;
PACKPBIBATh CMBICII MIOHATUN «UCTIOHUTENBY, «AITOPUTMY, KIIPOTPAMMA),
MMOHUMAsl Pa3HUILY MEXIY YIMOTpPeOICHHEM dTUX TEPMUHOB B OOBIIEHHON peun
U B uH(OpMATHKE;



OTHUCHIBATh AJITOPUTM PEIICHUS 3aJa4d Pa3IMYHBIMU CIIOCOOaMHU, B TOM
YHCIIC B BUJIE OJIOK-CXEMBEI;

COCTaBJISITh, BBINOJIHATH BPYYHYIO M Ha KOMIIBIOTEPE HECJIOKHbBIC
AQJITOPUTMBI C MCIIOJb30BAHUEM BETBJICHUM M IMKIOB JJIA YIPABJICHUS
UCIIOJTHUTEIISIMUA, TAKUMHU Kak Pobot, Uepemnamika, UepTEXHUK;

UCIIOJIb30BaTh KOHCTAHTHI M TMEPEMEHHBIC PA3JUYHBIX THUIIOB (YMCIIOBBIX,
JIOTUYECKUX, CHUMBOJIBHBIX), a TakKXkKe CcoJepKallue HUX BBIPAKCHUS,
MCII0JIb30BaTh ONEPaTOp MPHUCBANBAHUS;

UCIIOIb30BaTh TIpU  pa3paboOTKe IporpaMM JIOTMYECKHWE 3HAYCHUS,
OIepalyy U BBIPAKECHUS C HUMH;

AHAJIM3UPOBATh TMPEIJIOKECHHBIE AJTOPUTMBI, B TOM YHCJE ONPEACTATD,
KaKHE PEe3yJIbTaThl BOZMOXKHBI IIPH 33IaHHOM MHOKECTBE MCXOHBIX 3HAYCHUM;

co3lMaBaTh M OTJAXHBaTh IPOrpaMMbl Ha OJHOM U3  S3BIKOB
nporpammupoBanus  (Python, C++, Ilackams, Java, C#, IlIkoabHbIH
ANTOpUTMHUYECKUM S3BIK), peamu3yoliue HECI0KHbIC aJroOpUTMbl 00pabOTKH
YHCJIOBBIX JaHHBIX C MCIIOJb30BAaHMEM IIMKJIOB M BETBJIICHHUM, B TOM YHCJIE
peau3ylomme IMPOBEPKY JCIUMOCTH OJHOTO IIE€JION0 4YHCIa Ha JIpYyroe,
IPOBEPKY HATypaJbHOTO 4YHCJIAa Ha IPOCTOTY, BBIACICHUS HHUPP U3
HaTypaJbHOTO YUCJIA.

K xouiy obOydyenuss B 9 kiacce y oOyuaromerocss OynyT chopmMupoBaHbl
CJIeIYIOIME YMEHUSI:

pa30uBaTh 3a7a4M HA IMOJ33Ja4H, COCTABISATh, BHIMIOJIHATh BPYUHYIO U Ha
KOMITBIOTEPE HECJIOKHBIE AITOPUTMbI C UCIIOJIb30BAHUEM BETBJICHUH, IIUKIIOB U
BCIIOMOTATENbHBIX aJITOPUTMOB ISl YIIPABJICHUS UCIIOJTHUTENSIMU, TAKUMHU Kak
Po6ot, Uepenamika, UepT&xHUK;

COCTAaBJISITh U  OTIAXUBAaTh MPOrPAMMBI, PEATU3YIOIIME THUIIOBBIC
ANrOpUTMbl 0OPAOOTKU YHCIIOBBIX IOCJEAO0BATEILHOCTEH WM OJHOMEPHBIX
YUCJIOBBIX MAacCUBOB (MIOMCK MaKCUMyMOB, MHHUMYMOB, CYMMBbI WJIU
KOJIMYECTBa JJIEMEHTOB C 3aJlaHHBIMU CBOWCTBAMH) Ha OJHOM W3 S3BIKOB
nporpammupoBanus  (Python, C++, Ilackans, Java, C#, IllkonbHbrii
Anroputmudeckuii S3bIK);

PACKpBIBATh CMBICI TIOHSTUH «MOJENbY, «MOJCIUPOBAHUE, OMPEICIAThH
BUJIBI MOJIEJICH, OIEHUBATh aJIEKBATHOCTh MOJIEIN MOJIETUPYEMOMY OOBEKTY U
EJISIM MOJICTTUPOBAHMS;

UCIIOJIb30BaTh Trpadbl U JIEPEBbS IS MOJCITUPOBAHUS CUCTEM CETEBON U
UEPAPXUIECKOM CTPYKTYpPbI, HAXOJUTh KpaTHaiuii myTh B Tpade;

BBIOMpATh CIOCOO TPEACTABICHHS JAHHBIX B  COOTBETCTBUU C
MOCTABJICHHOW 3a7adeil (TaOnuIel, CXeMmbl, TpapuKd, OUArPaAMMBI) C
UCIIOJIb30BAHUEM COOTBETCTBYIOIIUX TMPOTPAMMHBIX CPEICTB  00pabOTKH
JTAHHBIX;

UCIIOJIb30BaTh AJICKTPOHHBIE TaOMUIBI i 00paOOTKM, aHajuu3a u
BU3yaJIM3aIlii YHUCJIOBBIX JAaHHBIX, B TOM YHCJE C BBIAEICHHEM JIUana3oHa
TaOJIUIIBI ¥ YIIOPSA0YMBAHUEM (COPTUPOBKOM) €T0 DJIEMEHTOB;

co3JaBaTh W TMPUMEHATH B DJEKTPOHHBIX TaOmumax (opmynsl s
pacy€ToB C HCIIOJIb30BAHUEM BCTPOCHHBIX apUPMETHUECKUX  (PYHKITUH
(cyMMHpoBaHHE ¥ TIOACYET 3HAYCHM, OTBEUAIOIIUX 33aJIaHHOMY YCJIOBHIO,
cpenHee apuMeETHYECKOE, TIOMCK MAaKCUMaJbHOTO W  MHHUMAJIBHOTO
3HAYCHUS), AOCOJIFOTHOM, OTHOCHTEIIPHOM, CMEIIIAaHHOM a/Ipecariiy;

MCIIOJIH30BATh AJIEKTPOHHBIE TAOJMIIBI JI1 YHCICHHOTO MOJICTUPOBAHMS B
MPOCTHIX 3a7a4ax U3 Pa3HbIX MPEAMETHBIX 00JaCTeH;



UCTIONb30BaTh  COBPEMEHHBIE  HMHTEPHET-CEPBUCHI (B TOM  YHCIIE
KOMMYHHKAIIMOHHBIE CEPBHCHI, OOJAYHbIC XpaHWIWINA JaHHBIX, OHJIAWH-
nmporpaMMbl (TEKCTOBBIE M TpaduyecKkue peaakTophbl, Cpeabl pa3pabOTKH)) B
y4eOHOW U TIOBCETHEBHOM JIEATEIHHOCTH;

NPUBOJUTH MPUMEPHI HCIOJIB30BAaHUS TEOMH(POPMAIIMOHHBIX CEPBUCOB,
CEPBHCOB TOCYJapCTBEHHBIX YCIYT, 00pa3oBaTelbHBIX cepBHUCOB VIHTEepHETA B
y4eOHOW U TIOBCETHEBHOM JIEATEIHHOCTH;

UCTIONB30BaTh  pa3lMYHbIE CPEACTBA  3aIIUTBI  OT  BPEIOHOCHOTO
IpPOrpaMMHOTO OOECTICUeHUs], 3alWIaTh TNEPCOHAIBHYI0 HWH(POPMAIUIO OT
HECAHKITMOHUPOBAHHOTO JOCTYIA U €T0 MOCICACTBUH (pa3riiamieHus, oOIMEHBI,
yTpaThl JaHHBIX) C YYETOM OCHOBHBIX TEXHOJIOTUYECKUX W  COIMAIBHO-
TICUXOJIOTHYECKUX AaCIeKTOB HCIIONB30BaHMsI ceth VIHTepHEeT (ceTeBas
aHOHMMHOCTH, NH(POBOH cled, AyTEHTHYHOCTh CYOBEKTOB H PECypCOB,
OITaCHOCTH BPEJJIOHOCHOTO KOJ1a);

pacrlo3HaBaTh TMOMBITKM ¥ TPEAYNPEKIaTh BOBJICUCHHE ce01 u
OKPYXKAIOIIKX B JECTPYKTUBHBIC U KpUMHHAJIbHBIE (DOPMBI CETEBOM aKTUBHOCTH
(B TOM qucie KHOepOYJUTHHT, bumvHr).



TEMATHYECKOE IINTAHUPOBAHUE

7 KUIIACC
HauMeHoBauue KoaunuecTBo yacoB

Ne DJIeKTpoHHbIe (LM (ppoBbIE)
pa3iejioB U TEM KoHTpoJibHbIE IIpakTH4eckne

n/n Bcero o0pazoBaTelbHbIE pecypchbl
NporpaMmel padoThI padoThI

Pa3nen 1. Hudposasi rpaMoTHOCTH

KomneroTep —
11 YHUBEPCAIBHOE ) bu6mmoreka [JOK
' YCTPOMCTBO https://m.edsoo.ru/7f41646e
00pabOTKH JaHHBIX
[TporpamMmel u bubnuoreka [IOK
1.2 4
JIaHHEBIE https://m.edsoo.ru/7f41646e
13 KomneroTepHsie 5 bubnuoreka [JOK
' ceTn https://m.edso0.ru/7f41646e
Htoro no pazneny 8

Pa3nen 2. TeopeTrnueckue 0CHOBbI HHPOPMATHKH

HNudopmanus u

bu6mmoreka [JOK
2.1
HHOPMALIHOHIbIE 2 https://m.edsoo.ru/7f41646e
MIPOLIECCHI
99 IIpencrasienue 9 bubnnorexa [JOK
' uHbOopMAaIu https://m.edsoo.ru/7f41646e
Uroro no pazgeny 11

Pasznen 3. UndopmManmoHHbIe TEXHOJIOTUH



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

31 TekcToBbIe 6 bubmuoreka [JOK
' JIOKYMEHTBI https://m.edsoo.ru/7f41646e
KomnrerorepHas bubnuorexa [IOK
3.2 4
rpaduka https://m.edsoo.ru/7f41646e
33 MynbTUMeauHbIE 3 bubnnoreka [JOK
' IpE3EHTALUH https://m.edsoo.ru/7f41646e
Hroro no pazneny 13
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO 34

YACOB I10 ITPOIT'PAMME



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

8 KVIACC

HauMeHoBaHue KoaudecTBOo yacoB
Ne DJIeKTpPOHHbIe (LM (PpPOBHIe)
pa3ejioB M TeM KoHnTpoJbHbie IIpakTHYeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
nporpamMmbl padoThI padoThI
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
bubnuorexa [JOK
1.1 C
MICTEMBL CrHCTert 6 1 https://m.edsoo.ru/7f418516
DNeMEeHTHI B 10K
noIMoTeKa
1.2 i
MATEMATHHACCRON 6 1 https://m.edso0o.ru/7f418516
JIOTUKHU
Htoro no pazneny 12
Pa3znen 2. AnropuTt™MbI U1 NIPOrpaMMHUPOBaHUE
HUcnonaurenu n
51 AITOPUTMBIL. 10 L bubmuorexa [JOK
' AJIropuTMHYECKHE https://m.eds00.ru/7f418516
KOHCTPYKIUU
29 S3BIK 9 bubmmoreka [IOK
' POrPaMMHPOBAHUS https://m.edsoo.ru/7f418516
bu6mmoteka [IOK
2.3 A
HAJHS AXTOpHTIMOB 2 https://m.edso00.ru/7f418516
Wroro no pazmeny 21
PesepBHOE Bpems 1



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

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME
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9 KVIACC

Ne
n/n

HaunmenoBanue
pa3esioB U TeM
MPOrpamMmbl

KoaudecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

JyekTpoHHbIe (U(PPOBBIE)
o0pa3oBaTe/ibHbIE PeCYPChI

Pa3nea 1. udgpoBasi rpaMOTHOCTH

I'mobGanpHas cers

HNuTepuer n
1.1 CTpaTeruu 3 bub6muoreka IIOK
' P https://m.edsoo.ru/7f41a7d0
0€e30I1aCHOT0
OBEJICHUS B HEH
PaGora B
1.2 UH()OPMAIIMOHHOM 3 bub6muoreka IIOK
' pMan https://m.edsoo.ru/7f41a7d0
POCTPAHCTBE
Hroro no pasaeny 6

Pa3nen 2. TeopeTrnueckue 0CHOBbI HHPOPMATHKH

51 MopenupoBaHue Kak 8 1 bu6mmoreka [JOK
' METO/1 IO3HAHUS https://m.edsoo.ru/7f41a7d0
Htoro no pazneny 8
Pa3nes 3. AnropuT™Mbl M NpOorpaMMHupoOBaHue
Pa3zpaboTka
31 ATFODITMOB I 6 1 bubmunorexa [JOK
' p https://m.edsoo.ru/7f41a7d0
porpaMm
3.2 VYmpasnenue 2 bubnuorexa [JOK



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

Hroro mo pazneny 8

Pasznea 4. UnopMaumoHHbIe TEXHOJIOTHH

41 DIIeKTPOHHBIE 10 bubnmoreka [JOK
' TaOIUIIBI https://m.edsoo.ru/7f41a7d0
WNudopmanroHHble
42 TEXHOJIOTHUH B 1 bu6mmoreka [IOK
' COBPEMEHHOM https://m.edso00.ru/7f41a7d0
oOmrecTBe
Hroro no pazneny 11
Pe3epBHOE Bpems 1
OBILEE KOJIMYECTBO

34

YACOB I10 ITPOTPAMME



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




HOYPOYHOE IINTAHUPOBAHMUE
7 KUIIACC

JJIeKTPOHHBbIE HU(PPOBHIE 00pa3oBaTebHbIE

Ne ni/m Tema ypoka
KoumnuectBo yacos pecypcbl

Bcero KonTposbHbie padoThl

Komnbrotep —
YHHUBEpCAIbHOE
BBIYHCIIUTEIIBHOE
YCTPOKCTBO, paboTaroiiee 1 bubnnorexa LHOK https://m.edsoo.ru/8a1521d2
1o nporpamme. TexHuka

0€30MacHOCTH U TpaBUIia
paboTHI Ha KOMITBIOTEPE

Hcropus u coBpeMeHHbIE
TEHJICHIIMH Pa3BUTHUS 1 bubnnorexa LHOK https://m.edsoo.ru/8al523ee
KOMITBIOTEPOB

IIporpammHoe

0 .
ODECTICHEHIE KOMIIBIOTEPA 1 bu6mmoteka I1OK https://m.edso00.ru/8a152826

IIpaBoBas oxpana
MIpOTrpaMM U JAHHBIX

@Daisbl ¥ NaIKy.
OcCHOBHBIE Ollepanny ¢ 1 bu6muoreka L{OK https://m.edsoo.ru/8al52a74
(haiimaMu ¥ arkamMu

A .
PRUBAINL JGHHEN 1 bubmuoreka [{OK https://m.edsoo.ru/8al52cfe

HUcnons3oBanue



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

IIpOrpaMM-apX1uBaTOPOB

KomnbsrorepHsie BUPYCHI U
AHTUBUPYCHbBIE
IIPOrpaMMbl

bubnuoreka IIOK https://m.edsoo.ru/8al52f74

KomMmbsroTepHslie ceTH.
ITouck napopmanuu B
cetu nTepuer

bu6numoteka IIOK https://m.edsoo.ru/8a153244

CepBHCHI HHTEPHET-
KoMMyHuKanui. CereBoi
stuker. CTpareruu
0e30I1acHOTr0 ITOBEICHUS B
HNutepnere

bubnuoreka [{OK https://m.edsoo.ru/8a153460

Nudopmanus u 1aHHbIE

bubnuoreka [{OK https://m.edsoo.ru/8a161966

10

Nudopmanronusie
MPOLIECCHI

bubnuoreka [{OK https://m.edsoo.ru/8al6le2a

11

Pa3nooOpasue s3bIKOB 1
angasutoB. EcTecTBeHHBIE
1 (hopMasbHbIC S3BIKU

bubmuoteka [{OK https://m.edsoo.ru/8al61fec

12

JIBouuHBIH angaBuT.
[Ipeo6pa3zoBanue 1106010
andaBuTa K TBOUUHOMY

bubnuoteka [{OK https://m.edsoo.ru/8a162186

13

[IpencraBnenue qaHHBIX B
KOMIIBIOTEpE KaK TEKCTOB
B IBOMYHOM ajihaBuUTE

bubnuotexa [{OK https://m.edsoo.ru/8a162316

14

Envnuier uamepenus
nH(OPMALIUK U CKOPOCTH

but6mmoreka [{OK https://m.edsoo.ru/8a16249c



https://m.edsoo.ru/8a152f74
https://m.edsoo.ru/8a153244
https://m.edsoo.ru/8a153460
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

repelayv JaHHbIX

15

KoaupoBanue TEKCTOB.
PaBHOMEpHBIE M
HEPaBHOMEPHBIE KOJIbI

bubnuoreka IIOK https://m.edsoo.ru/8al625f0

16

JexkonupoBaHue
COOOILIEHU .
WNudopmannonnblii 00bEM
TEKCTa

17

Hudposoe npeacrasienue
HEMPEePBHIBHBIX TaHHBIX

bubnuoreka [{OK https://m.edsoo.ru/8a162848

18

KonupoBanue nsera.
Ouenka
UH(POPMAIIMOHHOTO
00béMa rpaduuecKux
JTaHHBIX JJIS1 PACTPOBOTO
M300pakeHUs

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

19

KO,I[I/IpOBaHI/Ie 3BYKa

bubmuoreka [{OK https://m.edsoo.ru/8a162b72

20

PesepBHBIi ypOK
«KoHnTponpHas paboTa no
teMe "[IpencraBnenue
uHpopmanuu"»

bubmuoreka [{OK https://m.edsoo.ru/8a162d02

21

TexcToBbIie AOKYMCHTHI, UX
BBO/J U PCAAKTHUPOBAHUC B
TCEKCTOBOM IIPpOLIECCOPC

bubmuoreka I{OK https://m.edsoo.ru/8al62e7e

22

dopmMarnpoBaHue
TEKCTOBBIX JOKYMEHTOB

bubmuoreka ITOK https://m.edsoo.ru/8al62fe6



https://m.edsoo.ru/8a1625f0
https://m.edsoo.ru/8a162848
https://m.edsoo.ru/8a1629ec
https://m.edsoo.ru/8a162b72
https://m.edsoo.ru/8a162d02
https://m.edsoo.ru/8a162e7e
https://m.edsoo.ru/8a162fe6

23

[TapameTpsl cTpaHULBI.
CHoucku U TaOJIHIbI

bubmuorexa ITOK https://m.edsoo.ru/8a1632d4

24

BcraBka HETEKCTOBBIX
00BEKTOB B TEKCTOBBIE
JTIOKYMEHTBI

bubmuorexa ITOK https://m.edsoo.ru/8a1632d4

25

WHTennekTyaabHble
BO3MOYKHOCTH
COBPCMCHHBIX CUCTCM
00pabOTKH TEKCTOB

26

O06001enue u
CHCTEMAaTH3aINsI 3HAaHUH
o TeMe «TeKCcTOBBIC
JIOKYMEHTBI»

bub6mmoteka IIOK https://m.edsoo.ru/8a1635c2

27

I'paduueckuii pegakrop.
PactpoBeie pucyHku

bu6mmoteka 1IOK https://m.edso00.ru/8a163874

28

Onepanunn
pelaKTUPOBAHUS
rpagu4yecKkux 0OBEKTOB

bubmuoreka [TOK https://m.edsoo.ru/8a1639d2

29

Bekrophas rpaduka

bubmuoreka [{OK https://m.edsoo.ru/8a163b30

30

O6001menue u
CHCTEMaTH3aINsI 3HAaHUH
o TeMe «KommbroTepHas
rpadukay. [IpoBepounas
pabota / Bcepoccuiickas
MpoBepoyHas pabora

bubmuoreka I{OK https://m.edsoo.ru/8a16404e

31

PezepBHbIit ypoK.

bubmuoreka [TOK https://m.edsoo.ru/8a164828



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
https://m.edsoo.ru/8a164828

O06o0meHue u
cUcTeMaTu3als 3HaHUH /
Bcepoccutickas
mpoBepoyHas pabora

32

IToaroroBka
MYJIbTUMEAUITHBIX
Mpe3eHTalMi

bubnuorexa I{OK https://m.edsoo.ru/8al642c4

33

JloGaBneHue Ha Cllai
AyANOBHU3YyaJIbHBIX
JaHHBbIX, aHUMalluu 1
TUIIEPCCHIIOK

bubmnorexa 1OK https://m.edsoo.ru/8a164472

34

O600mmenue u
CHCTEMAaTH3aINsI 3HAaHUH
110 TeME
«MynbTUMEINIHBIE
MPE3EHTALUN

bu6mmoteka 1IOK https://m.edso0o.ru/8a164652

OBIIEE KOJIMYECTBO YACOB
10 [TIPOT'PAMME

34



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

8 KVIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

JJleKTPOHHBbIE HU(POBBIE 00pa3oBaTebLHbIE
pecypcsl

Bcero KonTposbHble padoThl

Heno3unumonHeie u

1 MHO3UILIMOHHBIE CUCTEMBI bu6mmoreka LIOK https://m.edsoo.ru/8a1649e0
CUHUCJICHUS
PasBepuyras popma 3anucu

2 pHyTas op bubmuoreka [{OK https://m.edsoo.ru/8al64ba2
qyucia
JIBonuHas cucrema
CUHUCJICHUS.

3 Apudmernaeckue onepanuu bubnuoreka [{OK https://m.edsoo.ru/8a164d96
B JIBOUYHOM CHCTEME
CUHUCJICHUS
Bocbmepuunas cuctema

4 P bubnuoteka [{OK https://m.edsoo.ru/8a165296
CUUCIICHUS
MlectHaauaTepuyuHas

5 AUTED bu6mmoreka [IOK https://m.edsoo.ru/8a16549e
cHCTEeMa CUMCIICHUS
O6o00mmenue n

6 CHUCTeMaTH3aIvs 3HAHHUH 110 bu6mmoreka IIOK https://m.edsoo.ru/8al6564c
Teme «CHCTEMBI CUMCIICHUS

7 Jlornueckue BhICKa3bIBAHUS bubmuoreka I{OK https://m.edsoo.ru/8al1657fa
Jlormaeckue orepamuu «m,

8 patt bubmuoreka [{OK https://m.edsoo.ru/8a165b56
CHITAY, KHE»



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

Ornpenenenne UCTUHHOCTH

9 bubnmoreka [{OK https://m.edsoo.ru/8a165cf0
COCTaBHOTO BBICKA3bIBAaHUS

10 TaOmuIbl HCTUHHOCTH

11 Jlormaeckue 3;1eMEHTBI bu6mmoreka LIOK https://m.edsoo.ru/8a165e94
KonrponsHas pabora no

12 TeMe «IJEMEHTBI bu6mmoreka LIOK https://m.edsoo.ru/8al78c38
MaTeMaTUYECKOM JIOTUKHNY
IlonsiTue anropurMma.

13 P bu6mmoreka LIOK https://m.edsoo.ru/8al7949e
Hcnonaurenu anroputMoB
CgoiicTBa aJiropuT™a.

14 P bu6mmoreka LIOK https://m.edsoo.ru/8a179606
Crioco0pl 3anucu aaroputMa
AnropuTMUYeCcKas

15 KOHCTPYKIUS «CIIEOBAaHUEY.
JInHEeNHHbIN AIrOpUTM
AndropurMudeckas

16 KOHCTPYKLUSI «BETBIICHUEY:
MOJIHAS ¥ HEeTIOTHAas POpMBI
AnropuTMUuYecKas

17 P bubmuoreka [{OK https://m.edsoo.ru/8a17998a
KOHCTPYKIIHUS «TIOBTOPEHUE»
dopmanbHOE UCTIOJTHEHHE

18 p bu6mmoreka [IOK https://m.edsoo.ru/8al79aac
aNropuT™Ma
Pa3paboTka HECTTOKHBIX
QIITOPUTMOB C

19 HCIIOJIE30BAHUEM ITUKIIOB bu6mmoreka IIOK https://m.edsoo.ru/8al79elc

IS YIIpaBIICHHUS
(dopMabHBIMU



https://m.edsoo.ru/8a165cf0
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

HUCIIOJHUTCIISIMU

20

Pa3paboTka HecI0XHBIX
AJITOPUTMOB C
UCIIOJIb30BAHUEM IIMKIIOB U
BETBJICHUH JUTS yIIPABJICHUS
(bopmanbHBIMU
UCIIOJTHUTEIISIMU

bubnmoreka [{OK https://m.edsoo.ru/8al79elc

21

BrinosiHeHuEe anropuTMoB

bu6mmorteka LIOK https://m.edsoo.ru/8al7a06a

22

O06001enue u
cHCTeMaTH3anus 3HaHUH 110
Teme «VICIToJIHATENN 1
ANTOPUTMBIL.
AJIrOpUTMHUYECKUE
KOHCTPYKLH

bubnuoteka L{OK https://m.edsoo.ru/8al7al8c

23

S3BIK IPOrpaMMHPOBAHHS.
Cucrema
IIPOTrpaMMHUPOBAHUS

24

[Tepemennnie. Onieparop
IpHCBaMBaHUA

25

IIporpammupoBanue
JMHEWHBIX aJITOPUTMOB

26

Pazpabotka nporpamm,
COJIEpIKaIIMX OIepaTop
BETBJICHUS

27

Jwnanoropas otiaaka
pOrpamMm



https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a17a06a
https://m.edsoo.ru/8a17a18c

28

ukn ¢ ycnosuem

29

[uka ¢ nepeMeHHOI

bu6mmoreka LIOK https://m.edsoo.ru/8al7ac4a

30

O6paboTka CHUMBOJILHBIX
JAHHBIX

bu6mmoreka LIOK https://m.edsoo.ru/8al7ad6c

31

O0600111EHE U

CHUCTCMAaTHu3al s 3HAHUM 110

Teme «SI3bIk
MIPOrPaMMHUPOBAHUS
[IpoBepounas padora /
Bcepoccutickas
poBepouHas paboTa

bubmuoreka [{OK https://m.edsoo.ru/8al7ae8e

32

PesepBHbIit ypoK.
O60061eHue u
cUCTeMaTU3alus 3HaHUN 1
YMEHHH IO KypCy
nHpopmaruku § knacca /
Bcepoccutickas
IpoBepoyHas pabora

bu6mmoreka [IOK https://m.edsoo.ru/8al7b456

33

AHanu3 anropuTMOB.
Omnpenenenne BO3MOKHBIX
pe3yIbTaTOB pabOTHI
anropuTMa npu 3aJaHHOM
MHO’KECTBE BXOJIHBIX
TTAaHHBIX

bubnuoteka [{OK https://m.edsoo.ru/8al7afa6

34

AHanu3 anropuTMOB.
OmnpeneneHne BO3MOKHBIX



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

BXOJIHBIX JaHHBIX,
MPUBOIAIINX K JAHHOMY
pe3ynbTaTy

OBIIEE KOJIMYECTBO YACOB
[10 [TPOT'PAMME
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9 KVIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

JJleKTPOHHBbIE HU(POBBIE 00pa3oBaTebLHbIE
pecypcsl

Bcero

KonTposbHble padoThl

I'moGanpHas ceTh
Hutepner. IP-ampeca
y3I510B. Bonbiie naHHbpie

bubnuoreka [{OK https://m.edsoo.ru/8a17b578

Wudopmannonnas
0€30I1aCHOCTh

bubnuoreka [{OK https://m.edsoo.ru/8a17b690

Vuer nmousTusa oo
MH(POPMAIIMOHHOM
0€30MacHOCTH IpU
CO3JIaHMH KOMILIEKCHBIX
MH(OPMAIIMOHHBIX
00BEKTOB B BUJIE BEO-
CTpaHHUIL

bubnuoreka I{OK https://m.edsoo.ru/8al7b7bc

Bunsl gestenbHOCTH B
cetu nTepuer

bubnuoreka [{OK https://m.edsoo.ru/8al7b8e8

OO6na4yHble TEXHOJIOTHH.
Hcnonb30BaHue OHJIANH-
ouca nis pazpaboTku
JOKYMEHTOB

bubmuoreka I{OK https://m.edsoo.ru/8al7bale

O0600mIeHne 1

cHCTeMaTHu3alus 3HaHuH

bubmuoteka [{OK https://m.edsoo.ru/8al17bb36



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

o remaMm «I moGanpHas
ceTb IHTEpHET U
cTpareruu 6€301acHOro
MOBEACHUS B HEHY,
«Pabora B
MH(pOPMAITMOHHOM
MIPOCTPAHCTBEY

Monenu n
MOJICTTUPOBAHUE.
Knaccudukanum moaenei

bubnuoreka I{OK https://m.edsoo.ru/8al17be06

Tabnuunsle MOIETH

bubnuoreka [{OK https://m.edsoo.ru/8al7c04a

Pa3paborka
OJHOTAOJIMYHOM 0a3bI
nmauabeix. CocraBieHue
3anmpocoB K 0a3e JaHHBIX

10

I'pa¢. BecoBas marpuna
rpada. JlnuHa myTH Mex1y
BepIIMHaMU rpada.
Beruucnenue konuuecTna
nyTell B HalIpaBJICHHOM
alMKJINYEeCKOM rpade

11

Hepeso. [Tepedop
BapHaHTOB C TIOMOIIbIO
nepeBa

12

Marematuyeckoe
MOJIEITMPOBAHUE

bubnuotexa [{OK https://m.edsoo.ru/8al17¢392



https://m.edsoo.ru/8a17be06
https://m.edsoo.ru/8a17c04a
https://m.edsoo.ru/8a17c392

13

Oranel KOMIIBIOTEPHOTO
MO/IETTUPOBAHUS

bubnuorexa I{OK https://m.edsoo.ru/8al7c4aa

14

O60061eHue u
cucTeMaTu3anus 3HaHHM.
KonrtponsHas pabora no
teme «MoJienupoBaHue
KaK METOJ II03HAHUS»

bubmuorexa I{OK https://m.edsoo.ru/8al17c¢9c8

15

Paz0Ouenue 3amauu Ha
noa3agaun. CocraBiieHue
AJITOPUTMOB U IIPOTPaMM C
HCIIOJIE30BAHUEM
BETBJICHUM, [IUKJIOB
BCIIOMOTaTENIbHBIX
AJITOPUTMOB

bubnuoreka [{OK https://m.edsoo.ru/8al7ch12

16

O,Z[HOMepHLIC MaCCHUBBI

bubmuoreka ITOK https://m.edsoo.ru/8al7cc3e

17

Tunoselie anropuTMBI
00pabOTKH MacCHUBOB

bubnuoreka [{OK https://m.edsoo.ru/8al7cd60

18

CopTtupoBka MaccrBa

19

O06paboTka moToka
JTAHHBIX

bubnuoreka I{OK https://m.edsoo.ru/8a17d01c

20

O06001menue u
CHCTEMATH3allMsl 3HAHMIA.
KonTponpHas pabota mo
teme «Pa3paboTka
QIITOPUTMOB H IIPOTPAMM)»

bubmuoreka [{OK https://m.edsoo.ru/8al7d1ca

21

VYupasnenue. Curnain.

bubmuoreka [{OK https://m.edsoo.ru/8a17d4d6



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
https://m.edsoo.ru/8a17d01c
https://m.edsoo.ru/8a17d1ca
https://m.edsoo.ru/8a17d4d6

OOpatHas CBSI3b

22

Pob6oTtuzupoBannbie
CUCTEMBI

bubnuoreka [TOK https://m.edsoo.ru/8a17d602

23

DNEeKTPOHHBIC TAOTUITBI.
Tunel JaHHEBIX B TYEHKaX
AJICKTPOHHOW TAOJHIIBI

bu6nmoteka IIOK https://m.edsoo.ru/8al7d710

24

PenaktupoBanue u
(dhopmaTupoBaHue TaOIUIL

bubnuoreka [{OK https://m.edsoo.ru/8a17d832

25

Berpoennsie GyHKIMM 1151
[IOMCKAa MAKCUMYyMa,
MHUHHMYMa, CYMMBI U
CpEIIHETO
apumMeTuyecKkoro

bubnuoreka [{OK https://m.edsoo.ru/8a17d990

26

CoptupoBka u
GbuabTpaus JaHHBIX B
BBIJICJICHHOM JIMAIa30He

bubmuoreka [{OK https://m.edsoo.ru/8a17db70

27

[TocTpoenne nuarpamMm u
rpauKOB B AMEKTPOHHBIX
TabInIax

bubnuoreka I{OK https://m.edsoo.ru/8al7e08e

28

OrtHocuTeNnbHas,
abCoIIIOTHASA U CMEIIaHHas
azpecarus

bubnuoreka [{OK https://m.edsoo.ru/8al7e2b4

29

VY CI10BHEIE BEIUHUCIICHUS B
AJICKTPOHHBIX TaOIUIIaX

bubnuoteka [{OK https://m.edsoo.ru/8al7e6ba

30

O6paboTka OOIBIINUX
Ha0OpPOB JaHHBIX

bubnuoteka [{OK https://m.edsoo.ru/8al7e87c



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

Yucnennoe
MOJIEJIMPOBAHUE B
AJICKTPOHHBIX TAOIUIIAX

bubnuorexa ITOK https://m.edsoo.ru/8al7eaca

32

O06o061ieHue U
CHCTEMAaTH3aINsI 3HaHUHN
10 TeMe «DJIEKTPOHHbIE
TaOJIULIBDY

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

33

Pois nHpOpMATMOHHBIX
TEXHOJIOTMH B PA3BUTHH
SKOHOMHKH MHPa, CTPAHBI,
peruoHa

bu6mmoteka 1IOK https://m.edsoo.ru/8al7ed54

34

PesepBHbIii ypOK.
O060061eHuEe 1
CUCTEMaTU3ALIMS.
Hrorosoe nosropenue

bu6mmoteka IIOK https://m.edsoo.ru/8al7ee6c

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

34



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




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMOBI

7 KIIACC

Koa nposepsiemoro

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM oﬁpasoBzm

pe3yJbTara OCHOBHOT0 00111€er0 00pa30BaHUs
1 [To reme «lludpoBasi rpaMOTHOCTHY
11 [losicHsaTh Ha mpUMepax CMBICH MOHATUN «WHGMOpPMaLUL», «HHPOPMAIU
' nH(pOpMaLIUNY, «XpaHeHHe UHPOpMALUNY, «TIepeaadya nHHOpMAaLUm»
12 [IpuBoaUTE TIpUMEPHI COBPEMEHHBIX YCTPOWCTB XpaHEHUS M TEpenadu
' KOJIMYECTBEHHBIE XapaKTEPUCTUKHU
13 [Tony4dats 1 UCMONB30BaTh HHPOPMAIIUIO O XaPAKTEPUCTUKAX MEPCOHATBHOT
' aMeMeHTax (IIpoLeccop, ONepaTuBHasl MaMATh, JOJITOBPEMEHHAs MaMSTh, YCT]
14 COOTHOCUTH XapaKTEPUCTUKU KOMIBIOTEPA € 33JJa4aMi, PEHIaEMbIMU C €0 II
OpueHTHpOBaTbCI B HEpPapXUUYECKOW CTPYKType (aimoBoi cucTteMbl (3al
15 (xatasiora), myTh K ¢ailiny (KaTanory) mo HMMEIOIIEMYCsl OMHMCaHUI0 ail.
MH(POPMAITMOHHOTO HOCHUTEJIS )
PaGorate c (haiiyioBoif cucTEMO MEPCOHAIBHOTO KOMIBIOTEPA C  HC
1.6 uHTepdeiica: co3gaBath (KOMUPOBATH, MEPEMEIIATh, IEPEUMEHOBBIBATh, y/a
KaTaJory, UCIOIb30BaTh aHTUBUPYCHYIO MPOTpamMmy)
Uckats nundopmanuo B UHTEpHETE (B TOM YHMCIIE TIO KITIOUEBHIM CIIOBaM, T
17 OTHOCHUTBCSI K HaWIeHHOW wuHPOpMAIMK, OCO3HABaTh OIACHOCTH ]I
' pacrpocTpaHeHuss BPEAOHOCHON HH(OpMaIUd, B TOM YHCIIE SKCTPEMHUC
XapaxkTepa
1.8 IToHrMaTh CTPYKTYpPY aipecoB BeO-pecypcoB
1.9 Hcnonws30BaTh COBpEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKAITHI
Cobmoate TpeboBaHHMA 0€30MacHOM AKCIUTyaTallMM TEXHUYECKHX C)
110 KOMMYHHKAITMOHHBIX TEXHOJOTHUH, COOIOAATh CETEBOM ATHKET, 0a30BbIE HOJ
' mpaBa mpu paboTe ¢ MPWIOKEHUSIMH Ha JIOOBIX YCTpoicTBax U B WHTE
CTpaTeruu MOBEJICHUS B CETU
111 [IpuMenaTp  MeTOABI  MPO(PWIAKTAKA  HETATUBHOTO  BIUSHUS  CPE
' KOMMYHUKAITMOHHBIX TEXHOJIOTUN Ha 3I0POBBE MOTH30BATEIIS
2 ITo reme «TeopeTrndeckue OCHOBBI HH(OPMATUKIDY
2.1 KomupoBate u aexkoaupoBaTh COOOIIEHHUS TI0 3aJaHHBIM TIPaBHIIAM,




OCHOBHBIX IPUHIIUIIOB KOAUPOBAHUS HHGOPMAIIUU PA3TUYHON TPUPOIBI (TEK

CpaBHMBATh JJIMHBI COOOIICHMI, 3alMCAaHHBIX B DPA3IUYHBIX aJ(aBHUT

22 n3MepeHus: THPOPMAITMOHHOTO 00BEMA U CKOPOCTH TMIEpeauy TaHHBIX
2.3 OneHrBaTh ¥ CPABHUBATH pa3Mepbl TEKCTOBBIX, I'papUUECKUX, 3ByKOBBIX (ail
3 ITo Teme «MHpOPMAITMOHHBIE TEXHOIOTHH
31 IIpencraBnsaTe pe3yabTaTbl CBOEH JEATENBHOCTH B BUAC CTPYKTYpPHUD
' JOKYMEHTOB, MYJIbTUMEIUNHBIX IIPE3CHTAlUN
8 KUIACC

Koxa npoBepsiemoro

IIpoBepsiemble MpeMeTHbIE Pe3YJIbTATHI OCBOEHHSI OCHOBHOI 00pa30E

pe3yjabTara OCHOBHOI'0 00111er0 00pa30BaHus
1 1o reme «Teopernyeckue OCHOBBI UH(OPMATUKI»
1.1 ITosicHATh Ha MpUMeEpax pa3anyuns MEX1y MO3UIMOHHBIMUA U HEMO3UIIMOH!
12 3anuchIBaTh U cpaBHUBATH Liesble yncia oT 0 10 1024 B pa3iauuHbIX O3V
' (c ocHOoBanmsAMH 2, 8, 16), BBIOTHATH apr(pMETHIECKHE ONIEPAIlUH HaJl HY
1.3 PackpbIBaTh CMBICII IOHSTHI «BBICKa3bIBAHUEY, «JIOTUYECKAs ONIEPALIHSY,
3anuchiBaTh JIOTUYECKHE BBIPAKEHUSI C HCIOJIb30BAaHUEM JIU3BIOHKIINY
14 OIpeAEIATh UCTUHHOCTb JIOTMYECKUX BBIPAXKEHUN, €CJIM M3BECTHBI 3HAY
HEro NePEeMEHHBIX, CTPOUTDH TAOJIMIIbI UICTUHHOCTHU JJIs1 JIOTHYECKUX BBIPay
2 Ilo TeMe «ANTOPUTMBI U IPOTPAMMHUPOBAHUE
21 PackpbiBaTh CMBICT MOHATHI <«HCIOJHUTENbY, «AITOPUTM», «IIPOrPaM\
ynoTpeOiIeHreM 3TUX TEPMUHOB B OOBIIEHHOH peun U B UHPOpMaTHKE
2.2 OnuchIBaTh AITOPUTM PELICHUS 33]Jaul Pa3IMYHBIMU CIIOCOOAMHU, B TOM Y
93 CocTaBnsTh, BBINOJHATH BPYYHYI0 M Ha KOMIIBIOTEPE HECIOXKHBIE a
' BETBJICHUI W LIUKJIOB JJIsl YIIPABJICHUS UCIIOJHUTEISIMU
24 Hcnonb30BaTh KOHCTAHTHI U MEPEMEHHBIE PA3JIMYHBIX TUIOB (YHCIOBBIX
' TaK)Ke COJIEpIKAIlINe UX BBIPAKEHUS, UCIOIb30BaTh ONEPATOP MPHUCBANBaH
2.5 Vcnonp30Bath npu pazpaboTKe MpOrpamMM JOIMYECKHE 3HaYCHHUs, ONepall]
26 AHanu3upoBaTh NPEJIOKEHHbIE aJITOPUTMBI, B TOM YHCJIE ONpPEAEsTh,
IIPH 33JaHHOM MHOYECTBE HUCXOJIHbIX 3HAYEHHU
CoznaBaTh U OTJIXKUBATh IPOIPaMMBl Ha OJJHOM U3 SI3BIKOB ITPOIPaMMUP(
97 Java, C#, IlIkonbHbI ANTOpUTMHUECKHUN SI3BIK), pearn3yroniue HecI

YHUCJIOBBIX AJAaHHBIX C HCIIOJB30BAHHCM IIHMKJIIOB U BCTBHCHI/Iﬁ, B TOM Y
ACIIMMOCTHU OJHOTO HECJIOro 4Yuciia Ha APYroc, MpoOBCPKY HATYPAJIBHOIO ©




nudp U3 HATYpPAIBHOTO YKCTIa

9 KIIACCA

Koxa npoBepsiemoro
pe3yJbTara

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI OCBOEHNSI OCHOBHOI 00pa30E
OCHOBHOI'0 00111er0 00pa30BaHUs

1

ITo Teme «ludpoBast r(paMOTHOCTHY

11

Hcnonb30BaTh COBpeMEHHbBIE HHTEPHET-CEPBUCHI (B TOM YHCIIE KOMMYHHF
XpaHWIHILA TaHHBIX, OHJIAHH-TIPOrpaMMbl (TEKCTOBBIE U TpaduyecKue pe
y4eOHOI U TOBCETHEBHOM J1EATEIbHOCTH

1.2

[IpuBoauTE HpUMEpHl HUCHOIL30BAHUS T€OMHPOPMALIMOHHBIX CEPBUCOX
yCIyT, 00pa30BaTeIbHBIX CepBUCOB MHTEpHETa B Y4eOHOM M MOBCEAHEBHC

13

Hcnonb3oBarh pa3IMYHbIC CPCACTBA 3alIUThI OT BPCAOHOCHOI'O IIPOrpaml
NEpCOHAJIbHYIO I/IH(I)OpMaI_II/IIO OT HCCAHKIHUOHUPOBAHHOI'O ANOCTYIIA U €I
MMOAMCHBI, YTPAThI I[aHHbIX) C y‘IéTOM OCHOBHBIX TCXHOJOIMYCCKHUX I
ACIICKTOB HCIIOJIB30BaHHUA CCTHU I/IHTepHeT (CeTCBaH AHOHUMHOCTDb, IIH
CY6"beKTOB " pECypCOB, OINIACHOCTb BPEAOHOCHOT'O KO,I[a)

14

PacniozHaBaTh MONBITKM W NpPEAyNpekIaTb BOBJIEUEHUE cE0S U OKpY

KpUMHHAJIbHBIE (DOPMBI CETEBOM aKTMBHOCTH (B TOM YHCIIE KHOEPOYIUIMHT

IIo Teme ((TeOpeTI/I‘leCKI/IC OCHOBBI I/IH(I)OpMaTI/IKI/I»

2.1

PaCKpI)IBaTI) CMBICTT TIOHSTHI «MOICIb», «MOACIUPOBAHHUCY, OIMPCACIIA
AICKBATHOCTb MOJICJTIN MOACTIUPYEMOMY O6’I)€KTy 1 OeJIsIM MOJCIMPOBAHM:

2.2

Hcnonp3oBate rpadsl U JepeBbs A MOJECTUPOBAHMS CHUCTEM CETEBOIi
HaXOJAUTh KpaTyaluii myTh B rpage

ITo Teme «ANTOPUTMBI U IPOrPAMMHUPOBAHUEY

3.1

Pa30uBath 3ala4u Ha noJA3aJdadu, COCTABJIATH, BBIIIOJHATL BPYYHYHO I
AJIITOPUTMBI C UCIIOJIB30BAHUCM BeTBJ'IeHHfI, IIUKJIOB W BCIIOMOI'aTCIIbHBI
HUCIIOJTHUTCIIAMHA

3.2

CocTaBnsTh W OTIAXUBAaTh MPOTPAMMBI, PEATU3YIOIINE TUIIOBHIE AaJIT
MOCJIeI0BATEILHOCTEHN MIIM OJTHOMEPHBIX YHCIIOBBIX MAaCCHBOB (TIOMCK Mat
WU KOJIMYECTBA JJIEMEHTOB C 3aJaHHBIMU CBOMCTBAMH) Ha OJHOM W
(Python, C++, TTackans, Java, C#, I1IkoapHBIH AIrOpUTMHYCCKHA SI3BIK)

IIo Teme ((I/IH(I)OpMaI_II/IOHHBIC TCXHOJIOTHH»

4.1

Bri6upath crioco0 npeacTaBieHus: JaHHBIX B COOTBETCTBUU C MOCTABJICH!
rpaduky, AWarpaMMbl) C HCIOJIb30BAHHUEM COOTBETCTBYIOLIUX IIPOT]

JTAaHHBIX




4.2

Hcnons30BaTh AJIEKTPOHHBIE TAOIHIIBI 711 00paOOTKH, aHAIM3a U BU3YE
TOM YHCJIC C BBIZCIICHHEM JHana30Ha TaOJHIIbI U YIOPSA0YHBAHUEM (COPT

4.3

Co3maBaTh M TPUMEHATH B AJIEKTPOHHBIX TaOnuuax (GopMynbl Uis
BCTPOCHHBIX apu(pMeTHuecKkux QyHKIUH (CyMMHUPOBAaHUE U TIOACUYET 3HAY
YCIIOBHIO, cpesiHee apu(hMETHIECKOe, MOMCK MAaKCUMAILHOTO ¥ MUHUMAT

OTHOCUTEJIBHOM, CMELIAHHOM afpecaluu

4.4

Hcnons3oBaTh QJICKTPOHHBIC Ta6J'II/II_IBI AJI1 YUCJIICHHOTO MOACIIMPOBAHUSA

MPEAMETHBIX 0bJ1acTei




ITPOBEPAEMBIE JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsiemMblii 31eMeHT cOAepPKAHUSA
1 udposasi rpaMOTHOCTH
KomnbroTep — yHHBEpCaIbHOE BBIYMCIUTEIBHOE YCTPOMCTBO, paboTaromiee Mo Ipo
1.1 [EPCOHAbHBIE KOMIBIOTEPHI, BCTPOCHHbIE KOMIIBIOTEPHI, CYNEPKOMIIBIOTEPbl. Mo00O
0€30I1aCHOCTH U MpaBuiia paboThl HA KOMIIBIOTEPE
OcHOBHbIE KOMIIOHEHTBI KOMIIbIOTE€pa M HX HaszHadyeHue. [Ipomeccop. OmnepaTuBHa
1.2 VYcerpoiictBa BBoja UM BbIBOJA. CEHCOpHBIM BBOJ, JAATYUKU MOOMJIBHBIX YCTPOMCT
ayTeHTU(UKAIUN
Hcropus pa3BUTHS KOMIIBIOTEPOB M HporpaMMHoro oOecrneyeHus. IlokosieHus
TEH/JIEHIMH Pa3BUTUS KoMIbloTepoB. CynepkoMnbioTepsl. [lapaiienbHble BHIUMCIEHU
1.3 IIponieccop 1 ero xapakTepUCTHKH (TAaKTOBAs YacTOTa, pa3psiAHOCTh). OnepaTuBHas nax
VYcrpoiictBa BBoga M BbIBoJa. OO0BbEM XpaHMMBIX JAaHHBIX (OHepaTHBHAs HaMsTh k
TBEPJIOTEIbHbII HAKOIUTEIb, IOCTOSHHAS MaMsATh cMapT(OHA) U CKOPOCTh JOCTYIA JUIs
[Iporpammuoe oOecrneueHne KommbloTepa. I[IpukiagHoe mporpamMmmHOe obecneueH
1.4 obecrieyenne. Cucrembl nporpammupoBanus. [IpaBoBasi oxpaHa mporpamMM M JaHI
OecraTHble Iporpammbl. CBOOOIHOE TPOrpaMMHOE OOecTieyeHne
15 @aiinsl 1 nanku (katanoru). Tumel ¢aitno. CBoiicTBa ¢ailnoB. XapaKkTepHbIe pa3Me
' (cTpaHHuIa TEKCTA, IEKTPOHHAs KHUTa, (poTorpadus, 3aruch NECHU, BUICOKIIHUIL, OJIHO
1.6 [Tpunnumne! noctpoenus ¢annoBeix cucrteM. [lonmHoe ums daitna (manku, kartanora). [Ty
17 @aiinoBelii MeHemxkep. Pabota ¢ ¢aiinaMu m mankamm (KaTajoramu): CO3/aHueE,
' nepeuMeHOBaHNe U yaaneHue (ainoB u nanok (kataigoros). [Touck ¢aiinos cpencrpami
1.8 ApxuBanys JaHHbIX. Mcnoab30BaHHE IPOrpaMM-apXMBaTOPOB
1.9 KomnbrotepHbie BUPYCHI U Apyryue Bpel0HOCHbIE porpamMmbl. [Iporpammel [uis 3a1iUTh
OO0wenunenne komnbioTepoB B ceTb. Cetb MHTepHeT. Beb-cTpanuna, Be6-caiit. Ctp
1.10 Bbpay3zep. IlouckoBbie cuctemsl. [lonck MHpOpMAIUM MO KIIOYEBBIM CJIOBAM U IO |
uHopManuy, noxyuyeHHon u3 MiurepHera
1.11 CoBpeMeHHBIE CEPBUCHI HHTEPHET-KOMMYHHUKAUI
112 CereBoif 3THKeT, 06a30Bble HOPMBI MH(POPMALMOHHOM STHKM M IpaBa Mpu pabote
' 6e30macHoro noseaeHus B lutepuere
2 Teopernueckrne 0CHOBbI UH(POPMATUKHI
2.1 Wudopmanus — 0HO U3 OCHOBHBIX HMOHATHH COBpeMEeHHOM Hayku. MH}opMarus Kax Cr




BOCIIPUSTHS YEJIOBEKOM, W HWH(GOpMAIUs KakK JaHHBIE, KOTOPbIE MOTYT OBITh 0Op:

CUCTEMO
29 JIMCKPETHOCTh JaHHBIX. BO3MOXKHOCTh ONHMCAaHUS HEMPEPHIBHBIX OOBEKTOB M IPOIIE
' naHHbIX. MH(OpMaIOHHBIE TPOLIECCH — MPOIIECCH, CBSI3aHHBIE C XpaHEHUEM, ITpeodpa:
CumBon. Andasur. MomuocTs andasuta. Paznoobpasue s3b1k0B U andaBuToB. Ecrect
23 AndaBuUT TEKCTOB Ha pycCKOM si3bike. JIBomuHbIi andaBut. KonnyecTBO BCEBO3ZMOKHBI
' (buKCHpOBaHHOW JUIMHBI B JBOoWYHOM aidasute. [IpeoOpazoBanue srodoro amdapm
Pa3UYHbIX CIOB (PUKCHPOBAHHON UIMHBI B alihaBUTE ONpeAeIEHHON MOIIIHOCTH
24 KoaupoBanue CHUMBOJIOB OJHOTO ajgaBUTa C MOMOIIBIO KOJOBBIX CJIOB B JIPYroMm
' JIEKOIUPOBAHUE
2.5 JiBouunslii koj. [IpeacraBnenue n1aHHBIX B KOMIIBIOTEPE KaK TEKCTOB B TBOMYHOM ali(ha
26 Nudopmannonnsiii 066EM AaHHBIX. BUT — MUHUMAanbHas €IWHUIA KOJIUYECTBA HH{)
' Baiit, krmito0aiT, Meradait, ruradbanT
2.7 CKopoCTh nepeauu NaHHbIX. ENMHHUIBI CKOPOCTH Nepeadu NaHHbIX. VckaxkeHnne nH(c
KoaupoBanue texcroB. PaBHOoMepHbIii kon. HepaBHomepnsbiii koa. KomupoBka ASCI
2.8 [Tonstue o xomupoBkax UNICODE. JlekogupoBaHue COOOIIEHUH C  HCIOJI
HepaBHOMepHOro koga. UndopmannonHbiii 00bEM TeKcTa
29 OOmee mnpencraBieHue O NU(POBOM TIPEACTABICHUU ayJHOBU3YAIBHBIX U AP
' Kopmupoanue nsera. L{BetoBsie Mmonenu. Mogens RGB. I'myOuna kogupoBanus. [lanut
210 PactpoBoe u BekTOpHOE mpesacTaBieHne nzodpaxkenuit. [Iukcens. Onenka nHdopmair
' JAHHBIX JIJIs1 pACTPOBOT0 M300pakeHUs
211 Koauposanue 3Byka. PazpsgHocTs 1 yactoTa Auckperusanuu. KonnuecTBo kaHaloB 3al
' MapaMeTPOB, CBA3AHHBIX C IPECTABICHUEM M XpaHEHHEM 3BYKOBBIX (haillioB
3 WHbopmanoHHbIe TEXHOJIOTHH
3.1 TexcToBbIE TOKYMEHTHI U UX CTPYKTYpPHBIE AJIEMEHTHI (CTpaHu1Ia, ab3all, CTpOKa, CJIOBO,
3.2 TexkcToBbIif MpoleccOp — MHCTPYMEHT CO3/IaHUs, PEeJaKkTHpOBaHUA M (opMaTHpOBal
' TeKCcTa
PenaktupoBanne texcra. CoiictBa cumBouioB. Llpudt. Tunsl mpudtoB (pydneHsie,
3.3 [TonyxupHoe u KypcuBHOe HauepTaHue. CBoiicTBa a03alleB: rpaHMIIbl, a03aI[HBIA OTC
CruneBoe opmaTupoBaHue
34 CrpykTypHrpoBaHue UHPOPMAIIMU C MOMOIIBIO CIUCKOB U Tabauil. MHOrOypoBHEBBIE
' TEKCTOBBIE JJOKYMEHTBI
35 BceraBka m3o0paxeHHil B TEKCTOBbIE NOKyMEHTHl. OOTekaHHe H300paKeHHH TEKCT
' JTOKYMEHT Auarpamm u Gopmy
3.6 [TapameTpsl cTpaHuIlbl, HyMepanus cTpaHuil. Jlo0aBieHne B TOKYMEHT KOJOHTHTYJIOB, (
3.7 ITpoBepka mpaBonucanus. PacctanoBka mepeHocoB. ['onocoBoil BBox Tekcra. Omrm




Kommbrorepnsiit nepeBos. Mcnonb3oBanue cepBucoB ceTu MaTEpHET 17151 00paboTKH Te

3.8 3HAKOMCTBO C rpaguuecKiuMu peaakTopamu. PactpoBeie pucyHku. Mcmonbp3oBaHUE rpac
Onepanuu peJakTHPOBaHUs rpaduIecKux 0OBEKTOB, B TOM YHCIE IUPPOBBIX (hoTorpadu
3.9 MTOBOPOT, OTpaKEHHUE, paboTa ¢ 00JacTsIMU (BBIACICHHE, KOIMPOBAHHUE, 3AJIMBKA I[BETOM
KOHTPACTHOCTU
310 Bektopnas rpaduka. Co3naHne BEKTOPHBIX PUCYHKOB BCTPOSHHBIMH CPEACTBAMH TEKC1
' nporpamMM (ipuioxeHui). JlobaBieHre BEKTOPHBIX PUCYHKOB B JOKYMEHTBI
311 [ToaroroBka MynbTUMEIMHHBIX mpe3eHTanuii. Caiin. JloOGaBineHue Ha Ciiaiia TEKC
' HECKOJIbKUMHU cllaiiiaMu
3.12 JloGaBienue Ha craii ayJuoBU3yalbHBIX JaHHBIX. AHUMaNMs. [ unepcchiiku
8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 TeopeTnueckre 0OCHOBbI HHPOPMATHKU
11 Hemno3uimonHble W MO3WIIMOHHBIC cHCTeMbl cumciieHus. Andasur. OcHoBanue. Pa3s
' [TepeBos B TECATUIHYIO CUCTEMY YHCE, 3AITUCAHHBIX B IPYTHX CUCTEMAX CUHCIICHHS
1.2 PumMckas cuctema cuucienus
JBonuHas cucrema cuucieHus. [lepeBoa nenbix uncen B npegenax ot 0 mo 1024 B ;
13 BoceMepuunas cuctema cuuciienus. [lepeBoj yucen u3 BOCbMEPHUYHON CHCTEMBI B JIBO
' u ooparHo. lllectHamnaTepudnas cuctema cuucieHus. [lepeBo urces 13 mecTHAAIAT
BOCHBMEPUYHYIO U JCCITHUYHYIO CHCTEMBI H 00paTHO
14 ApudmeTndeckre onepanuy B ABOUYHON CUCTEME CUHCICHUS
Jlornveckue BbICKa3bIiBaHUs. Jlormdeckne 3HAYCHHSI BBICKA3BIBAHUH. DJIEMEHTAPHBIC
15 Jlormueckue onepanuu: «u» (KOHBIOHKIIMS, JOTHYECKOE YMHOXKEHHUE), «UIN» (IU3bIO!
' «He» (noruueckoe oTpuuanue). llpuopurer normueckux onepauuid. Ornpenene
BBICKA3bIBAHUS TIPU U3BECTHBIX 3HAYCHUSX NCTUHHOCTH BXOJISIIMX B HETO 3JIEMEHTAPH]
16 Jlornueckue BbulpakeHus. [IpaBuma 3ammcu norudeckux BbolpaxkeHui. [locTpoeHue T
' BBIPAKEHUI
1.7 Jloruveckuie 371€MEeHTBI. 3HAKOMCTBO C JIOTHYECKUMU OCHOBAaMH KOMITBIOTEpA
2 ANTOPUTMBI U IPOTPAMMUPOBAHHE
2.1 [TonsiTrie anroput™Ma. MICOTHATETN alTOPUTMOB. AJITOPUTM Kak IJIaH YIPABICHUS UCT
2.2 CsaoticTBa anroputmMa. CriocoObl 3aMTUCH alTOPUTMA (CIIOBECHBIN, B BUE OJOK-CXEMBI, ]
23 AnroputMuyeckue KoHCTpyKuuu. KOHCTpyKIus «cienoBanuey. JIMHEHHBIN anropuT!

AJITOPUTMOB: HCBO3MOKHOCTH MPCAYCMOTPECTH 3aBUCHUMOCTL IOCJICIOBATCIILHOCTH




HCXOAHBIX TaHHBIX

KoHCcTpyKIusl «BETBJIEHUE)»: TOJMHAsE U HemosHas (opMbl. BBINOIHEHNWE W HEBBIO]

24 JIO’)KHOCTb BbICKa3bIBaHUs). [IpocThie U cOCTaBHbBIE YCIOBUS
95 KOHCTpyKIIMSI «IIOBTOpEHHE»: LMKIBI C 3aJaHHBIM YHCIOM IIOBTOPEHHH, C YCJIOBHE!
' TUKJTA
PaspaboTka 11 (popMabHOTO MCTIOIHUTEINS ANTOPUTMA, MPUBOAILETIO K TpeOyeMom
26 UCXOJIHBIX JaHHBIX. Pa3paboTka HECIOXKHBIX AITOPUTMOB C UCIOJIB30BAHUEM IHKIIOB
' (dopMaTbHBIMU  HCIIOJNHUTENSIMH. BBINONIHEHHE aNrOpUTMOB BPYYHYIO M Ha KOM
Joruyeckue omuoKu. OTKazbl
97 S3eik  mporpammupoBanus (Python, C++, Java, C#, IlIkoapHbii AJropui
' IIPOrPaMMUPOBAHHUS: PEAAKTOP TEKCTA IPOrPaMM, TPAHCIISITOP, OTJIAJYUK
2.8 ITepemeHHast: TvI1, UMs, 3HaueHue. Llenble, BEIECTBEHHbBIE U CUMBOJIBHBIE [IEPEMEHHBIC
29 Oneparop npucBauBanus. ApupMeTHUYECKHE BBIPAKEHUS U TOPAJOK UX BBIYUCIICHUS.
' L[EJIOYMCIIEHHOE JIEJIEHUE, OCTATOK OT AesieHus. [IpoBepka nenumocT 0JHOro LEIOro Y
Betrnenus. CocTaBHble yCIOBHs (3alMCh JIOTMYECKMX BBIPAKEHMH Ha H3y4aeMol
2.10 Haxoxnenne mMuHMMymMa M MakCUMyMma M3 JBYX, TPEX M YETBIpEX uucen. Pere
MMEIOLIETO BEIIECTBEHHbBIE KOPHU
911 Juanorosast oTia7Ka IporpaMM: MOIIAroBOE BHINOJIHEHHUE, IPOCMOTP 3HAYEHUI BEIUY
' TOYKH OCTaHOBA
[Tukn ¢ yciaoBuem. Asroput™ EBkinaa aiast HaXoKAeHUsT HanOOIbILIEro o0Iero Jeu
2.12 Pa3z0ueHue 3amucu HAaTypaJlbHOTO YHUCIA B MO3MIMOHHON CHCTEME C OCHOBAaHHUEM, ]
OTJeNIbHbIE I (PBI
513 [{ukn ¢ mepeMeHHOW. ANTOPUTMBI IIPOBEPKH JEITUMOCTH OJHOIO ILIEJIOr0 YUCiIa Ha Af
' 4pCyIa HA TIPOCTOTY
214 OO0paboTka CHUMBOJBHBIX JaHHBIX. CHUMBOJBHBIE (CTPOKOBBIE) mepeMeHHble. [loc
' [ToncuéT yacToThl MOSBJICHUS CUMBOJIA B CTpoKe. BeTpoenHble GyHKIMM 1711 00paboTK
515 OmnpeneneHne BO3MOXHBIX pPE3yJbTaTOB pabOTHl alropuT™Ma IpU 33JaHHOM M
' OTpeziesIeHue BO3MOKHBIX BXOJHBIX JIaHHBIX, IPUBOASIINX K JaHHOMY Pe3yJbTaTy
9 KIIACC
Kon IIpoBepsieMblii JJIEMEHT COEPIKAHUS
1 Hudposast rpaMOTHOCTH
11 I'moGanbHas cerb HMHurepHer. IP-agpeca y3moB. CereBoe XpaHEHHE JaHHBIX. |

KOJUICKTUBHOI'O PAa3MCHICHUA HOBOMI I/IH(I)OpMaI_[I/II/I B I/IHTepHCTC. bonwiive manHbIe (]




JTAaHHBIC COIUATIBHBIX CETEH)

1.2

[TonsTre 006 MHPpOPMAITMOHHOHN Oe30MacHOCTU. YTPOo3bl HH(OOPMAIIMOHHON 0e30TacHC
CeTH M METOJbI IpOoTHBOACHCTBUS UM. [IpaBuia Ge3omacHOl ayTeHTH()HUKAINUN. 3ay
HNurepner. besonacHble cTpareruu noseaeHus B cetu Murepuer. [Ipenynpexnenue B
KpUMHHAJIbHBIE (DOPMBI CETEBOM aKTUBHOCTH (KNOEpOyUIMHT, GUIIKHT U Apyrue Gopm

1.3

Bunsl pesrensHoctn B MHTepHeTe. HTEpHET-CEPBUCHI: KOMMYHUKAITMOHHBIC CEPBU
KOH(EPEHII-CBSI3b U JIPYTHe), CIPAaBOYHBIC CIIYKOBbI (KapThl, paCIIUCaHUS U JIPYyTHUE),
OOHOBJICHHSI TPOTPAMMHOTO oOecreueHus W JApyrue CiyxObl. CepBHCHI TOCYIa)
XpaHWInIa JaHHbIX. CpecTBa COBMECTHOW pa3pabOTKH TOKYMEHTOB (OHJIAHH-O(QUCE
KaK BeO-CEpBHC: OHJIAIHOBBIC TEKCTOBBIC M Ipa)UIECKHE PEIAKTOPbI, CPEIIbI Pa3padoTH

Teopernueckue OCHOBBI HH(OPMATUKH

2.1

Mopaenb. 3amaun, peniaeMble ¢ TOMOIIBIO MoJienrupoBanus. Kimaccupukanum Moenei
nHpopManMoHHbIe Mojaenu. HempepbiBHbIE W IHUCKpETHBIC MOJEH. VIMUTallMOHHB
OrneHka COOTBETCTBUS MOJIENIN MOJICTUPYEMOMY OOBEKTY U IIeJIIM MOAETHUPOBAHUS

2.2

TabmuuHbIE MOACIH. Ta6nnua KaK IIpeaACTaBJICHUC OTHOIICHUA

2.3

ba3bl nannbix. OTO0p B TAabNUIIE CTPOK, YAOBIECTBOPSAIONINX 3aJJaHHOMY YCIIOBHUIO

2.4

I'pad. Bepuuna, pebpo, nytb. OpuUEHTHPOBAHHBIE U HEOPHUEHTUPOBAHHBIE T'padbl.
Mmatpuia rpada. [JyimHa mytu mMexay BepmmHamu rpada. [lonck onTuMaibHOTO MyTH
(MCTOYHHK) W KOHEYHas BepIIMHA (CTOK) B OPUEHTUPOBaHHOM rpade. Boruum
HATIPABJICHHOM aI[MKINYECKOM rpade

2.5

Hepeo. Kopens, Bepiuna (y3ein), Tuct, pedpo (ayra) nepeBa. Bricota nepea. [lomne;
nepeBbeB. [lepebop BapuaHTOB € IIOMOIIBIO JIepeBa

2.6

IlonsaTue MareMaTU4YECKOM MOACTIH. 3az[aq1/1, pemiacMbI€ C TMOMOIIBKO MATCM:
MOJCIINPOBAHUS. Otimune MaTeMaTUYeCKOM MOACIN OT HaTypHOﬁ MOACIM H OT
OIMCaHMUs 00BbEKTA

2.7

DTanbl KOMIBIOTEPHOTO MOJICTUPOBAHUS: MOCTAHOBKA 3a7]a4M, MIOCTPOCHUE MaTeMaTy
peanu3anusi, TECTHPOBAHME, MPOBEJCHWE KOMIBIOTEPHOTO SKCIEPUMEHTa, aHAJIN3
MOJEIN

ANTOpUTMBI ¥ IPOTPAMMHUPOBaHHE

3.1

Pazbuenue 3agaun Ha noxzagadu. CocTaBleHUE ANTOPUTMOB U IMPOrPaMM C UCIOIb3

BCIIOMOTI'aTCJIBHBIX AJITOPUTMOB JJIA YIIPABJICHUA UCIIOJIHUTEIIEM UJIW APYTYUMHA KW CITOJIH]

3.2

Tabnuunble BenuuuHbI (MaccuBbl). OmHOMepHbIE MaccuBBl. COCTaBICHHE U OTIIA,
TUTIOBBIE AITOPUTMBI OOpaOOTKH OJHOMEPHBIX YHCIOBBIX MACCHBOB, Ha OJHOM ¥
(Python, C++, Ilackanb, Java, C#, IllkonbHbIi AJITOpUTMHUYECKUE SI3bIK): 3an
CIIy4alilHBIMH YUCJIaMH, B COOTBETCTBHH C (OPMYION WU MyTEM BBOJAA HYHCEN, H:
MacCHBa, JUHEWHBIM IMOWCK 3aJaHHOTO 3HAYEHUS B MACCHBE, IOACYET 3IIEMEHTOE
3aJJaHHOMY YCJIOBHIO, HAXOKJICHHE MUHUMAJIHHOTO (MAKCUMAIBHOTO) 3JIEMEHTA MACCH]




3.3

O6paboTka TOTOKA AAHHBIX: BBIYHCICHHE KOJWUYECTBA, CYMMBI, CPEIHEr0o apudm
MaKCUMAaJIbHOTO 3HAYCHUS 3JIEMEHTOB MTOCIIEIOBATEILHOCTH, YIOBICTBOPSIIOIINX 33/1aH

3.4

VYnpasnenue. Curnan. O6parnast cBsa3b. [loxydyenune curHanoB oT HUPPOBBIX JATIYHKO
3ByKa U japyroro). I[Ipumepsl MCHONB30BaHUSI NMPUHIMIA OOpPaTHOW CBA3H B CHUCTEM
yCTpOCTBaMH, B TOM 4YHcCIe B poOoToTexHuke. llpumepsl poOOTH3MPOBAHHBIX
JBMKEHUEM B TPAHCIIOPTHON CHCTEME, CBapOYHast IMHHS aBTO3aBOJ1a, aBTOMATHU3HPOB:
7I0Ma, aBTOHOMHAsI CUCTEMa YIPaBJICHUS TPAHCIIOPTHBIM CPEJICTBOM H JPYTUE CUCTEMb

NudopmaninoHHbIe TEXHOIOTUN

4.1

[Tonatue 00 31eKTpOHHBIX Tabnumax. TUIBI NaHHBIX B A4YEHKaxX SJIEKTPOHHOU
¢dopmartupoBanue Tabmui. BcerpoeHHble (QYHKIMM A7 TOMCKAa MaKCHUMyMa, M
apupmernueckoro. COpTUpOBKA JaHHBIX B BBIJCIEHHOM Juarna3zoHe. [loctpoenue aual
auarpamma, TouedqHasi fuarpamma). Beibop tuna quarpammsl

4.2

[Ipeo6paszoBanue hopmyn npu KonupoBaHuu. OTHOCUTEIbHAS, A0COMIOTHAS M CMELIaH

4.3

YcnoBHEIC BBIUMCIICHHUS B QJICKTPOHHBIX Ta6J'II/II_I8.X. CYMMI/IpOBaHI/IC U MOJCYET 3HaAUX
YCJIOBHIO. O6pa60TKa OOIBIINX Ha60pOB JaHHBIX. UMclIeHHOoe MOACIIMPOBAHUEC B JJICKT

4.4

Pone MHPOPMAITMOHHBIX TEXHOJIIOTUH B Pa3BUTHH SKOHOMHKH MHPA, CTPAHBI, PErHOH:
pecypcel. IIpodeccun, cBs3aHHBIE ¢ WHPOPMATHKONH ¢ WHPOPMAIMOHHBIMH
IIPOrpaMMUCT, pa3pabOTUUK MOOWJIBHBIX IMPHUIIOKEHUH, TECTHUPOBIIMK, apXUTEKTOP

CIICHUAIMCT 10 aHAJIM3y JaHHBIX, CUCTEMHBIN AIMUHUCTPATOP




MPOBEPSEMBIE HA OI'D 11O UH®OPMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMMPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA3BOBAHUS

Konx nposepsiemoro
TpeOOBaHUS

HpOBepﬂeMble Tpeﬁ()BaHI/Iﬂ K IIPE€AMETHBLIM pe3yjabTaTaM 0a30BoOro Y1
06pa30BaTeJ’IbH0ﬁ nporpaMmmsbl OCHOBHOI'O oﬁmero 06pa303afmﬂ Ha 0C

1

3HaTh (IOHUMATBh)

11

Brnanenue OCHOBHBIMU MOHATHSAMHU: MH(POpMALUS, Tepeiadya, XpaHeHHE
QITOPUTM, MOJENb, LU(PPOBOW MPOAYKT M HMX HUCIHOIb30BAHUE ]I
MIPAaKTHYECKUX 3a1a4

1.2

Bnagenue noHsTUSIMU: BbICKA3bIBAHUC, JIOTHYCCKAA OIICPpals, JOINYCCKC

Ymern

2.1

YMeHue omnepupoBaTh €IWHUIAMHU HU3MEpPEHUs MH(POPMAIIMOHHOTO OO0F
TAHHBIX

2.2

YMeHue 3anuchiBaTh U CpaBHUBATH Lieible uncia ot 0 1o 1024 B paznuus

CUHCJICHHS ¢ OCHOBaHUSMH 2, 8, 16, BBITIOIHATH apu(hMETHIECCKHE OTepal

2.3

YMeHue KoaupoBaTh U JAEKOJUPOBATH COOOIICHHUS IO 3a/laHHBIM MPaBU
MIPUHIIMIIOB KOAUPOBAHUS HHPOPMAIH PA3TUUYHON PUPOABI: TEKCTOBOM

2.4

VYMeHue 3amnuchIBaTh JIOTHUYCCKHE BBIPAXKCHUA C HCIIOJIB30BAHUCM JIU-
OTpUullaHUA, ONpPCACIATh MHCTHHHOCTb JIOTUYCCKUX BBIpa)KCHI/II\/’I, €
HUCTUHHOCTH BXOJAINIMX B HEIro IMNCPEMCHHBIX, CTPOUTH Ta6J'II/IIH>I uc

BLIpa)KeHHﬁ; 3aIMUCBIBATH JIOTHYCCKHEC BhIPAKCHUA HAa U3Yy4aCMOM A3BIKC 1

2.5

YMeHue CcOoCTaBilATh, BBIIOJIHATE BPYYHYHO M Ha KOMIIBIOTEpE HE
ynpaBieHus: ucnonHutensmu (Yepenamka, YepTéXHUK U Apyrue);
porpaMMbl Ha OJHOM M3 sI3bIKOB TporpammupoBanus (Python, C++, TTac
AnroputMudeckuil SI3bIK), peanusyrole HeCI0XXHbIE aIrOpUTMbI 00pa
UCIOJIb30BAHUEM IIMKJIOB W BETBJICHUH; yMEHHE pa30MBaTh 3aJaud Ha
KOHCTaHThI, IEPEMEHHBIE U BBIPAKEHUS PA3IUYHBIX THIOB (YUCIIOBBIX,
AHAJIM3UPOBATh IPENJIOKEHHBIA AINTOPUTM, OIPENEIATh, KaKHE PE:
33JJaHHOM MHO>KECTBE NCXOJHBIX 3HAUCHUI

2.6

YMeHHe 3anMcarh Ha W3y4aeMOM S3BIKE€ NPOrPaMMHMPOBAHHUS aJITrOpH
OJTHOTO LIEJIOTr0 YUCIIa Ha APYToe, MPOBEPKH HATYPAJIBHOTO YUCIIA HA TIPC
HaTypaJIbHOT'O YUCIIA, IOUCK MAKCUMYMOB, MUHHUMYMOB, CYMMBbI YU CJIOBO

2.7

Bnanenune ymeHreM OpUEHTHPOBATHCS B MEPAPXUUECKON CTPYKTYpe (aii
¢aitnoBoii cucTeMoil NepCOHANBHOTO KOMITbIOTEPA C UCIIOIb30BaHUEM T
MMEHHO: CO3/aBaTh, KOMMPOBATh, IEPEMEIIATD, [IEPEUMEHOBBIBATD, YA




n KaTajaoru

2.8

Bnanenme yMeHUSIMM W HaBBIKAMU HCIIOJIb30BaHHUS WH(OPMALMOHHE
TEXHOJIOTUH ISl TOMCKa, XpaHeHHs, 0oO0paOOTKM M TmepeJadyd U a
uHpOpMaIU

2.9

YMeHune BBIOMpaATh CIOCOO TPEACTABICHUS JaHHBIX B COOTBETCTBUH
(Tabmuupl, cxembl, TpadUKu, TUArpaMMbl) C HMCIOJb30BAHUEM COOTBE
CpencTB 00pabOTKH JTaHHBIX

2.10

YMmenue GopMann3oBaTh U CTPYKTYPHPOBATh HH(POPMALIUIO, UCIIONB3YS
00paboTKH, aHANIM3a M BU3YAJTU3aIMH YHCIOBBIX JTAHHBIX, B TOM YHCIIE
TaOJIUIBI ¥ YIOPSAOYMBAHUEM (COPTUPOBKOI) €ro 3JIEMEHTOB; YMEHHUE
Tabmuuax ¢GopMylbl I PacdéTOB C HKCIOIH30BAHUEM BCTPOCHHBI
OTHOCHTEIIbHOW, CMEIIAHHOW aJpecanny; HCIOIb30BaTh AJIEKTPOHHBIE

MOZCIIMPOBAHUS B ITPOCTHIX 3aJavdax U3 pa3HbIX NPCIMETHBIX obnacreit




HEPEYEHDb DJIEMEHTOB COAEP/KAHUSA, IPOBEPAEMbBIX HA
OI'3 1O UH®OPMATHUKE

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

Hudposas rpaMOTHOCTH

HHHPar###1.1

@aiinel 1 manku (katasnoru). [IpuHnunel moctpoeHus ¢ainoBeix cucteM. [
[TyTh K (aitny (manke). Pabora ¢ daiinamMu u KatajaoraMu CpeICTBaMH OTIEpPaIlk
KOIMPOBaHUE, MepeMellleHre, IepeuMeHOBaHNe U yalieHue ¢ailioB U Marnok |
CgoiictBa daiino. Daiinoserii MeHekep. [louck (aitioB cpencTBamMu orepany

1.2

O0benuHeHNe KOMIBIOTEPOB B ceTh. Cerh MHTepHET. Beb-cTpanuiia, BeO-caii
pecypcoB. bpaysep. [TouckoBsie cuctemsl. [Torck HHGOPMAITUH IO KITFOUYEBBIM
HocroBepHoCTh HHPOpMaIwH, TorydeHHo u3 MHTepHeTa. IP-anpeca y3mos. Ce

Teopernueckrue 0CHOBbI UHPOPMATUKHU

2.1

JIMCKpPEeTHOCTh JaHHBIX. BO3MOXKHOCTH ONUCaHUs HEMPEPHIBHBIX OOBEKTOB
JTUCKPETHBIX JTAHHBIX.

CumBois. Andasut. MomHocts andasuta. JlBowunsiid andasut. Komwmde
(KOIOBBIX KOMOHMHAIWK) (UKCHPOBAHHOW JJIMHBI B JBOMYHOM aj()aBHTE.
andasuta kK gBoMuHOMY. KONMMUecTBO pa3nuyHbIX clOB (PMKCUPOBAHHOM UIMHE
MOIIIHOCTH.

KoaupoBanue cuMBOJIOB OAHOTO andaBUTa C MOMOIIBIO KOJOBBIX CIIOB B ]
tabnuua, nexonupoBanue. Koauposanue TekctoB. PaBHOMepHBIM kox. Hepasi
ASCII. Bocbmubutasie koaupoBku. Ilonstue o xoaupokax UNICODE. Jlel
MCIOJIb30BAHNEM PAaBHOMEPHOT'O U HEpaBHOMEPHOTro Koja. VHbopMaloHHBbIH

2.2

Nudopmannonnsiii 00bEM JaHHBIX. BUT — MUHMMaNbHas €IMHULIA KOJIUYECTBE
paspsan. Enunauisl u3mepenuss WHGOPMAIMOHHOTO 00BEMa maHHBIX. bur, (
rurabaiit. CkopocTb nepeauu JaHHbIX. EQUHUIBI CKOPOCTH Nepeiadn TaHHbIX

2.3

Konuposanue 1sera. L{BetoBbie Mosenu. Moaens RGB. I'nyOuna kogupoBaHus
PactpoBoe u BekTOpHOe mpencTaBieHre n3oOpakeHuil. ITukcens. Ouenka -
rpaduUecKuX JaHHBIX JJIS1 pACTPOBOT0 M300paXKeHUs

2.4

KonupoBanue 3Byka. PazpsiHocTs 1 yactora 3anucy. KoimdecTBo KaHaoB 3ai

OHGHKa KOJIMYCCTBCHHBIX MapaMETPOB, CBA3aHHBIX C IMPCACTABICHUEM U XPAaHCE

2.5

Hemno3uiinoHHbIE ¥ TO3ULIMOHHBIE CUCTEMBI CUUCIICHHS. AJI(I)aBI/IT. OcHoBanue.
qucia. HCpCBO,Z[ B JCCATUYHYIO CUCTEMY YUCCLII, 3allMCAHHLIX B JPYI'UX CUCTEMA
Pumckas cuctemMa CUHCICHHS

2.6

JlBonuHas cucrema cuucienusd. IlepeBoa menbix uucen B mpenenax ot 0 1o
cuncneHus. Bocbmepuunas cucrema cuncienus. [lepeBoj uncen u3z BocbMepu




U JIeCATHYHYIO cucTeMbl W oOpartHo. lllecTHammaTepuyHas cCUCTEMa CYHC)
MIECTHAAIATEPUYHON CHUCTEMBl B JIBOMYHYIO, BOCBMEPUYHYIO H JICCSTHYE
Apudmerrdeckue ornepanuy B IBOUYHON CHCTEME CUMCIICHUS

2.7

Jlornueckne BEICKa3pIBaHUsA. JIornueckwe 3HAYCHUS BEHICKA3BIBAHUM. DI
BbICKa3bIBaHuA. Jlormueckue omnepanuu: «u» (KOHBIOHKLHUS, JIOTHYECH
(AM3BIOHKIMS, TIOTUYECKOE CIIOKEHHE), «He» (Jiornueckoe orpuiianue). [Ipuop:
OrnpezenieHne UICTUHHOCTH COCTAaBHOTO BBICKA3bIBaHUS, €CIM U3BECTHBI 3HAYEH]
HEro AJIEMEHTAPHBIX BbICKa3blBaHUM. Jlornueckue BoipaxkeHus. [IpaBuiia 3amnuc

[locTpoenue TabaUIl HCTUHHOCTH JIOTUYECKUX BBIPAKEHUI

2.8

Jlormueckue 3jeMeHThl. 3HAKOMCTBO C JIOTHYECKUMH OCHOBaMM KOMIIBIOTEPA

2.9

HenpepsiBable 1 quckperHbie Mogeny. MiMurannonsasie Mogenu. Mrpossie Moy
MOJIEJIN MOJEIUPYEMOMY OOBEKTY M LEISIM MOJECINPOBAHUS

2.10

Tabmuunbie Mogenu. Tabnuia KaK mpeacTaBiIeHUE OTHOIICHUS. basbl TaHHBL
yIIOBJIETBOPSIOUINX 3aIaHHOMY YCJIOBHIO
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I'pad. Bepumna, pebpo, myrs. OpueHTUPOBAHHBIE U HEOPUEHTHPOBAHHBIC T
BecoBas marpuna rpada. JnuHa mytu Mexay BepumHamu rpada. [louck on
Havanphas BepiinHa (MCTOYHHMK) M KOHEYHAas BepLIMHA (CTOK) B OPUEHTHPOB
KOJIMYECTBa MyTe B HAMpaBIECHHOM alMKInYeckoM rpade

2.12

HepeBo. Kopenb, BepmmHa (y3ein), JucT, peOpo (myra) nepesa. Bricora nep
WCTIOJIb30BaHUs IepeBbeB. Ilepebop BapraHTOB ¢ TOMONIBIO IepeBa

AJTOPUTMBI U IPOTPAMMUPOBAHHE

3.1

CsoiicTBa anroputma. CiocoObl 3aIIMCH alTOpUTMa (CIIOBECHBIN, B BUAE OJIOK-C
CocraBrieHre alropuTMOB U IMPOTrpamMM C HCIOJIb30BAaHUEM BETBIICHUH, II¥
QITOPUTMOB JUIsl ynpasieHusa ucnonnuteneM (PoOot, Yepenamika, YepTExHr
QJITOPUTMOB BPYUHYIO M Ha KOMITBIOTEPE

3.2

SI3bik mporpammupoBanus (Python, C++, Iackans, Java, C#, [lIkonpHbIiT Anroj
Cucrtema nporpaMMUpPOBaHUS: PEAAKTOP TEKCTA MPOTpaMM, TPAHCISATOP, 0TI/
Ilepemennas: Tun, ums, 3HadeHue. Llenble, BerecTBEeHHbIE U CUMBOJIbHBIE TTEPE!
Omnepatop npucBanBaHus. ApupMeTHIECKHE BEIPAKEHUS U TOPSIOK UX BBIUHUC]
YHUCIaMU: LEJIOYUCIEHHOE JeJieHHe, OcTaToK OoT JeneHus. BerBinenus. Co
JIOTMYECKUX BBIPQKEHUI Ha N3y4aeMOoM s3bIKe porpaMMupoBanus). Haxoxaer
U MakCUMyMa U3 JBYyX, TpE€X M UeThIpéx uwucen. PeleHune KBaapaTHO
BellecTBeHHbIE KOpHH. Llukn ¢ ycnoBuem. AnroputMm EBKIMza A Haxoxe
JeTUTeNs ABYX HaTypalbHBIX uucelsl. Pazbuenue 3anucu HaTypajibHOTO YMCIIa
OCHOBaHHEM, MEHbIIUM WM paBHbIM 10, Ha oraensHble HUppbL. Luka c
MIPOBEPKH JICTMMOCTH OJHOTO LIEJIOT0 YKCIIa Ha JPYroe, MPOBEPKU HATYpPaTbHOT

3.3

OO6paboTka CHMBOJBHBIX JaHHBIX. CHUMBOJIbHBIE (CTPOKOBBIE) MEPEMEHHBIE.
cTpok. [loacuér yacToThl NosIBIEHNS CUMBOJIA B CTpOoKe. BeTpoeHHble pyHKINY




3.4

Onpenenenre BO3MOXKHBIX PE3yJbTaTOB pabOThl aaropuTMa MpU JaHHOM MH
OTpe/ieNICHUE BO3MOKHBIX BXOJHBIX TaHHBIX, IPUBOAAIIUX K TAHHOMY PE3YIbT:

3.5

Tabnuunple BenuuuHbl (MaccuBbl). OpHOMepHble MaccuBbl. COCTaBJICHH
peanu3yonuX TUIIOBBIE aJTOPUTMBI 00PaOOTKH OJHOMEPHBIX YMCIIOBBIX MACC
nporpammupoBanus (Python, C++, TTackans, Java, C#, 11IkosabHbBIH AJrOpUTME
YHCIOBOTO MacCHUBa CIyYalHBIMH YHWCIIaMH, B COOTBETCTBUU C (OPMYIOi
HaXO0XKJICHUE CYMMBI 3JIEMEHTOB MAacCCHBa, JIMHEHHBIH MOWCK 33/JaHHOTO 3HA
JJIEMEHTOB ~ MAacCHBa,  YJOBJICTBOPSIOMIMX  33JaHHOMY  YCJIOBHUIO,  Ha
(MakcumanibHOTO) 2nemenTa maccuBa. CoprupoBka maccuBa. OOpaboTka 1o
KOJINYECTBA, CYMMBI, CPETHETO apH(PMETHIECKOTO, MUHUMAJIBHOTO ¥ MaKCHMal
II0CJIEZIOBATEIbHOCTH, YA OBJIETBOPAIOIINX 33JAHHOMY YCIOBHUIO

3.6

VYmopasnenue. Curnan. OOpartHas cBs3b. [lomyueHue curHasoB ot wuudpos
KacaHUs, PacCTOSIHUS, CBeTa, 3ByKa). [IpuMepsl MCMONB30BaHUSA MPHUHIIUIA O
yIpPaBICHUS TEXHUYECKUMH YCTPOICTBAMH C MTOMOIIBIO JAaTYNKOB, B TOM YHCIIE

WudopmanroHHbIe TEXHOIOTHH

4.1

TexcToBbIE TOKYMEHTBI U UX CTPYKTYpPHBIE SJIEMEHTHI (CTpaHu1Ia, ab3all, CTPOK?
TexcToBbBIN MpollecCOp — MHCTPYMEHT CO3JaHMs, peJaKkTUPOBaHus U (popmary
Habopa Tekcra. PenaktupoBanue tekcra. CpoiictBa cumBoioB. pudt. Tur
3aceykaMu, MoHomupuHHBIE). [lomyxupHoe M KypcuBHOe HauepTaHue. CB
ab3alHBId  OTCTYN, HWHTepBal, BbIpaBHUBaHUE. [lapamerpsl cTpanunel. C
CrtpykrypupoBaHue HHGOPMAIIUHU C MMOMOIIBIO CIUCKOB U Tabaui. MHOToypoB
TaONMUIl B TEKCTOBbIE JOKYMEHTHl. BcTaBka H300pakeHUH B TEKCTOBBIC
M300pakeHN TeKCTOM. BKiroueHHe B TEKCTOBBIH JOKYMEHT auarpamm, ¢of
KOJIOHTUTYJIOB, CCBUIOK M IPYTUX AJIEMEHTOB

4.2

PactpoBsle pucynku. Mcnonb3oBanue rpaduueckux MpUMUTHBOB.

Omnepanuu pelakTUpOBaHMs rpauyeckux OOBEKTOB, B TOM YHUCIE IH(PPOBHI
pa3mepa, oOpe3ka, MOBOpOT, OTpakeHHe, paboTa ¢ o00jacTIMU (BbIJEINIEH]
LIBETOM), KOPpEKIUs IIBETa, SIPKOCTH M KOHTPACTHOCTH. BektopHas rpad:
PUCYHKOB BCTPOEHHBIMU CPEICTBAMH TEKCTOBOTO IpOLIECCOpa WM APYTHUX
Jlo6aBnieHre BEKTOPHBIX PUCYHKOB B JOKYMEHTHI

4.3

[loaroroBka MynbTUMeIUHHBIX mpe3eHTanuil. Crnaiin. Jlob6aBieHue Ha ciai
PabGora ¢ HeckonpkuMu cnaigamu. [loOaBieHue Ha clailf] ayanOBU3Yallk
['unepcceslikn

4.4

Tumel AaHHBIX B SYEWKaxX OdIIEKTPOHHOW TaOmuibl. PenaktupoBanue u
Bcerpoennble QyHKIMHM A7 TIOMCKAa MaKCUMyMa, MHHHMYMa, CYMMBI U Cf
CopTupoBKa [aHHBIX B BBbIIECJIEHHOM auana3oHe. [locTpoeHue auarpamm
auarpamMma, TodeyHas auarpamma). BwiObop Tuma guarpammbl.  [Ipeo
konupoBaHuu. OTHOCUTENbHAS, a0CONIOTHASI U CMEIIaHHAS apecarus




4.5

VYCIOBHBIC BBIYUCIICHUS B 3JCKTPOHHBIX TaOymnax. CyMMHpPOBaHHE M IOCY
3aJlaHHOMY yclIoBHI0. OOpadoTKa 0OJBIIMX HAOOPOB JaHHBIX. YUCIEHHOE MO/
TadyMmax




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYUEBHBIE MATEPUAJIBI IVISA YYEHUKA
* Indopmaruka: 7-i kiacc: 0a30BbIi YPOBEHB: YUCOHHK; 5-€ U3/1aHUE,
nepepadoranHoe bocosa JI.JI., bocoa A.}O. AxunonepHoe 00111ecTBO
«3narensctBo «IIpocBemienue»

» Undopmaruka: 8-t kimacc: 6a30BbIM YPOBEHb: YUEOHHUK; 5-€ U3/IaHHUE,
nepepadoranHoe bocosa JI.JI., bocoa A.}O. AxunonepHoe 00111ecTBO
«H3narensctBo «lIpocsemienue»

» Undopmatuka: 9-i kiacc: 6a30BbIN ypOBEHb: YUEOHUK; S-€ U3/IaHUE,
nepepadoranHoe bocosa JI.JI., bocoa A.}O. AkurionepHOoe 00111€CTBO

«HBI{&TGHBCTBO «HpOCBGHIGHI/IC»

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET






