MHUHHUCTEPCTBO ITPOCBENIEHHSI POCCHIICKO ®EIEPAITAN

MBOY HUBanosckas COIILL

PACCMOTPEHO cor, BAHO
Ha 3acena f/%nvlo EMI] Z? g

/3aM.aneKT9fSa(no YBP
/PyKOBonmf/eJﬁL MO Yepnenxo H.A./
3ajtnesa O.4./ YA 4 2026r.
IIporokon Ne_ 7
oT LS. OF 2026 .
PABOYAS TIPOTPAMMA

(ID 10782654)

y4ebHoro npeamera «Mupopmaruka. BazoBblii ypoBeHb»
11 oOydaromuxcest 7-9 kinaccoB

2026-2027 yu. rox.

Wpanoska, 2026.



HOACHUTEJBHASA 3AIIUCKA

[Tporpamma o nHopMaTHKE Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMs COCTaBJICHA Ha
OCHOBE TpeOOBaHWK K pe3yJbTaTaM OCBOSHHS OCHOBHOW 0Opa30BaTENIbHON IPOrpamMMbI
OCHOBHOTr'0 obmiero oOpazoBanusi, npeactaBieHHbIXx B ®I'OC OO0, a Ttakke ¢deaepanbHOR
paboueii mporpaMMbl BOCITUTAHHS.

[Tporpamma no uHpopmMaTHKe AaET MpeACTaBIEHUE O LEsIX, 001Iel cTpaTeruu o0y4eHus,
BOCIIUTAHUS W Pa3BUTHUs OOydYAOMIMXCS CpeAcTBaMU HWH(pOpMaTHKH Ha 0a30BOM YpOBHE,
yCTaHaBIMBaeT  00s3aTellbHOE  NpPEeIMETHOE  CoJAep)kKaHue,  MpelycMaTpuBaeT  €ro
CTPYKTYpPHUpPOBAHUE 110 pa3jiesiaM U TeMaM.

[Iporpamma 10 WH(pOPMATUKE ONpEASIsIeT KOJWYECTBCHHBIE W  KAaYCCTBCHHBIC
XapaKTepUCTUKU y4eOHOro MaTepHualia Jisi KaXJOro Troja H3y4eHHs, B TOM 4Yucie s
COIEPXKATEILHOTO HAIOJHEHUS PA3HOTO BHJAAa KOHTPOJS (MPOMEXKYTOUHOW aTTECTAIMH
o0yyaroumxcs, BCEpOCCUICKUX TPOBEPOUHBIX pabOT, FOCY1apCTBEHHON UTOMOBOM aTTECTALUN).

[Tporpamma 1Mo WH(GOPMATHKE SIBISICTCSI OCHOBOW JIJISI COCTABJIICHUS aBTOPCKUX Y4EOHBIX
MPOrpaMM, TEMATHUYECKOTO TUIAHUPOBAHUS Kypca YUUTETIEM.

Hensimu n3ydennss ”HOOPMATHKY HA YPOBHE OCHOBHOT'O 00IIEr0 00pa30BaHUS SBIISIFOTCS:

(dbopMHUpOBaHUE OCHOB MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTUST HAyKd HWHGOPMATHKH, JOCTHKEHHUSIM HAYYHO-TEXHHMYECKOro Imporpecca u
OOIIECTBEHHOM PAKTUKH, 3a CUET pa3BUTHS IIPEICTABICHUI 00 MH(OPMAIIMU KaK O BayKH eHIlIeM
CTPaTETHYECKOM pEecypce pa3BUTHUS JUYHOCTH, TOCYAApCTBA, OOIIECTBA, MOHUMAHUS POJHU
MH(OPMAIIMOHHBIX TPOIECCOB, NH()OPMAIIMOHHBIX PECYPCOB M MH(POPMAIIMOHHBIX TEXHOIOTUH B
yCcIoBUSX IIU(POBOI TpaHC(hHOpMAIIUU MHOTUX c(ep KU3HU COBPEMEHHOTO O0IIECTBa;

o0ecrieueHue yCJIOBUM, CITOCOOCTBYIONIMX Pa3BUTHIO aJTOPUTMHYECKOrO MBIIIJICHHS KaK
HEOOXOIMMOro ycJIOBUS MPO(ecCHOHaIbHON AESITEIbHOCTH B COBPEMEHHOM HMH(OPMallnOHHOM
O0IIeCTBE, MPEAIOIararIiero CnoCoOHOCTh O0ydYaromierocss pa30uBaTh CIOXKHBIC 33/Ja4d Ha
Oonee mpocThie MOJ3aJadyM, CpaBHHUBATh HOBBIE 3a/Jayd C 3aJadyaMid, PEIIEHHBIMU paHee,
OIpeneNsaTh Wary st JOCTUKEHHS pe3ynbTaTa U Tak Jajee;

dbopmMupoBaHUE U pa3BUTHE KOMIIETEHLUUH OOYydYalomMXCsl B OOJACTH HCIOJIb30BAHUS
UH(GOPMAIIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJOTUH, B TOM UHWCJe 3HAaHWW, YMEHUN U HABBIKOB
pabotel ¢ wH(pOpMaNKEH, MPOrpaMMUPOBAHMS, KOMMYHHKAIIMM B COBPEMEHHBIX IH(DPOBBIX
cpenax B yCIOBUAX oOecrieueHus: HH(POPMaAIMOHHOM 0€3011aCHOCTH JIMYHOCTH 00 y4aronierocs;

BOCIUTaHUE OTBETCTBEHHOI'O0 M M30MPATEIbHOTO OTHOLIEHUS K MHGPOpMAIMHU C y4ETOM
MPaBOBBIX W JTUYECKUX AaCIEKTOB €€ pacCIpOCTPAaHEHHS, CTPEMJICHUS K TPOJAODKEHHUIO
oOpa3oBanusi B 00sacTd MH(OPMAIMOHHBIX TEXHOJOTMH M CO3UAATEIBHOM MESITEIBHOCTH C
MPUMEHEHUEM CPEICTB MH(OPMAIIMOHHBIX TEXHOJIOTHH.

NupopmaTrika B OCHOBHOM 00II[eM 00pa30BaHUH OTPAXKACT:

CYIIHOCTh WH(GOPMATUKMA KaK HAyYHOW IUCIHUIUIMHBI, HM3y4alolleil 3aKOHOMEpPHOCTH
MPOTEKaHUsT U BO3MOXXHOCTH aBTOMATHU3AalMH HMH(POPMAIIMOHHBIX MPOLECCOB B Pa3IUYHBIX
CHCTEeMax;

OCHOBHBIE 00JIACTH TpUMEHEHUs WHQPOPMATHKH, NPESKIE BCEro HHQPOPMAIOHHEIE
TEXHOJIOTHH, YIIPABJICHNUE U COIUANBHYIO chepy;

MEXKTUCIUTIIMHAPHBIN XapakTep HHPOPMATHKH U WH(OOPMAIIMOHHOHN J1eITeTbHOCTH.

N3ydyenne wuHGOpPMATUKN OKa3bIBa€T CYIIECTBEHHOE BIHUsSHUE Ha (OPMUPOBAHUE
MHUPOBO33peHHs] 00YyJaroIerocs, ero >KU3HEHHYIO MO3MIIMIO, 3aKJIaJbIBA€T OCHOBBI MOHUMAaHUS
MPUHIIMIIOB (YHKIIMOHUPOBAHUS U HKCIOJB30BAaHUS HH(POPMAIIMOHHBIX TEXHOJOTHI Kak



HEOOXOAMMOIr0 HMHCTPYMEHTa MpaKTHUYeCKH 000 AEesITENbHOCTH M OJHOTO U3 Haubosee
3HAYMMBIX TEXHOJIOTMUECKHX JOCTH)KEHU COBPEMEHHOH IMBUIM3aNMK. MHOTHE TpeAMETHBIC
3HaHUS U CIOCOOBI JIEATEILHOCTH, OCBOSHHBIC OOYYaIOIMMMUCS MPU M3Y4CHUH WH(POPMATHKH,
HaxoJsT MPUMEHEHNE KaK B paMKax 00pa3oBaTEIbHOrO MpOIlecca, TaK U B WHBIX KU3HEHHBIX
CUTyallMsIX, CTaHOBSITCA 3HAYMMBIMUA IS (OpMUpOBaHUS KauyecTB JIMYHOCTH, TO €CTh
OpPUEHTUPOBAHBI Ha (POPMUPOBAHUE METATTPEIMETHBIX U IMYHOCTHBIX PE3YJIbTaTOB O0yUEHHUSI.

OcHoBHbIe 3amaun yueOHoro mpenmera «MHpopmatuka» — chopmupoBaTh Yy
00y4aroIIXCs:

MOHWMAaHWE TPUHIUIOB YCTpoWcTBA H (YHKIIMOHUPOBAHHS OOBEKTOB HH(PPOBOro
OKpYXEHUs, TPEACTABICHUSI 00 HCTOPUU M TEHACHIMSAX pa3BUTHS WH(OpPMATHKU Tepuoja
1 dpoBoit TpaHCHOpPMAITUU COBPEMEHHOT'O O0IIECTBA;

3HAHUS, YMEHUS ¥ HABBIKKA I'PAMOTHOM MOCTAHOBKH 3a/1a4, BOSHUKAIOIIMX B MPAKTUYECKON
NEeSITEIbHOCTH, JJIs1 UX PEIICHUS C TOMOIIBI0 MH(POPMALIMOHHBIX TEXHOJIOTUN, YMEHUS U HaBBIKU
(hopManrM30BaHHOTO OMMCAHUS MOCTABJICHHBIX 33]1a4;

0a3oBble 3HaHUS 00 WH(OPMAIIMOHHOM MOJAEIUPOBAHUH, B TOM YHCJIE O MATEMaTHUYECKOM
MOJIENM POBAHUH;

3HaHHE OCHOBHBIX ANTOPUTMHYECKUX CTPYKTYp U YMEHHUE MPUMEHSTh 3TH 3HAHUS IS
MOCTPOEHUS AJITOPUTMOB PEIICHUS 3324 M0 UX MATEeMaTUYECKUM MOJIEIAM;

YMEHHSI ¥ HAaBBIKM COCTaBIIEHHS MPOCTBHIX MPOrpaMM MO MOCTPOCHHOMY alrOpUTMy Ha
OJTHOM U3 SI3BIKOB ITPOIPAMMHPOBAHUS BEICOKOTO YPOBHS;

yMEHUS W HaBBIKH 3()P(PEKTUBHOTO HWCIOJB30BaHUS OCHOBHBIX THIIOB MPHUKIIAIHBIX
nporpaMm (MPUIIOKEHUI) O0IIEero Ha3HauYeHUsT 1 MHPOPMALIMOHHBIX CUCTEM ISl PEIICHHS ¢ UX
MOMOIIBI0 MPAKTUYECKUX 3a]ad, BiaJieHHEe 0a30BBIMH HOpPMaMH WH(OOPMAIMOHHOW ITHUKH H
mpaBa, OCHOBaMH WH(OPMAIIMOHHON 0€30TIaCHOCTH;

yMEHHE TPaAaMOTHO HHTEPIPETUPOBATH PE3YyJAbTAaThl PEHICHHS MPAKTUUYECKUX 3a1ad C
MOMOIIbI0  WH(OPMAIMOHHBIX ~ TEXHOJIOTUW, TIPUMEHSATh IOJyYCHHBIE pPe3yJbTaThl B
MPAKTUYECKOMN TSI TeHHOCTH.

Lemn wn 3amaum m3ydeHuss MHPOPMATHKHA Ha yYPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
OIPENENAIOT CTPYKTYpy OCHOBHOI'O COJEp)KaHUs y4uyeOHOro mnpeaMera B BUJIE CIEAYIOLIMX
YETBIPEX TEMAaTUUECKUX Pa3JIEIIOB:

urdpoBasi rpaMOTHOCTb;

TEOpETHUECKHUE OCHOBBI HH(POPMATUKH;

aJIITOPUTMBI M IPOTrPaMMHUPOBAHHUE;

MH(OPMAIMOHHBIE TEXHOJIOTHH.

Ha u3ydenne nnpopmatuku Ha 6a30BoM ypoBHe oTBoautTcs 102 vaca: B 7 kinacce — 34 yaca
(1 gac B Henmemo), B 8 kimacce — 34 vaca (1 yac B Heneno), B 9 kimacce — 34 vaca (1 yac B Hezenmo).



COJEPXAHUE OBYYEHUA
7 KJIIACC

MudpoBas rpaMOTHOCTH

Komnbiorep — yHuBepcajibHoe YCTPOHCTBO 00padOTKH JaHHBIX

KommnbroTep — yHUBEpCaIbHOE BBIUUCIUTEIBHOE YCTPOUCTBO, paboTaroLIee 10 IPOrpaMMe.
Tunel  KOMIBIOTEPOB:  IMEPCOHAJBHBIE  KOMIBIOTEPBHL,  BCTPOEHHBIE  KOMIIBIOTEDHI,
CYIEePKOMIThIOTEPbI. MOOUIIBHBIE yCTPOHCTBA.

OcCHOBHbBIE KOMIIOHEHTBI KOMIIbIOTE€pa M MX HaszHaueHue. IIponeccop. OnepatuBHas u
JOJTOBPEMEHHAs NaMsATh. Y CTpoiicTBa BBOJA U BbIBoAAa. CEHCOpHBIN BBOA, 1aTYMKU MOOMIIBHBIX
YCTPONCTB, CpefCTBA OMOMETPUYECKON ayTeHTH (PUKAIIUH.

Hctopust pa3BUTHS KOMIBIOTEPOB M IporpammHoro obecrneuenus. [lokoseHus
KOMIIBIOTEPOB. COBpEMEHHBIE TEHIEHIIMH Pa3BU THs KOMIBIOTEPOB. CynepKOMIBIOTEPHI.

[TapannenbHble BBIYUCICHUS.

IlepconanpHbiil koMmmbroTep. Ilpoueccop um ero xapakTepUCTHKH (TaKTOBash 4acToTa,
pa3psnHocTh). OnepaTtuBHasi namsaTh. JlonroBpeMeHHas maMsiTh. YCTPOMCTBA BBOAA M BBIBOJA.
OO0bEM XpaHUMBIX JJAaHHBIX (ONepaTUBHAs NaMSATh KOMIIbIOTEPA, KECTKHUI U TBEPAOTEIbHBIN AUCK,
IIOCTOSIHHAS TaMATh cMapT(OHA) U CKOPOCTh JTOCTYIIA Ui PA3JINYHBIX BUI0OB HOCUTENEH.

TexHuka 6€30MacHOCTH U IpaBUjia pabOThl Ha KOMIIBIOTEPE.

IIporpamMmmsl 1 JaHHbIE

[IporpammHoe oOecrieuenre komnbioTepa. [lpukianHoe mnporpaMMmHoe oOecredeHue.
CucremHoe mnporpaMMmHoe obecrnedeHue. Cuctembl nporpammupoBaHusi. IIpaBoBas oxpana
mporpaMM H  JaHHBIX. becniatHele W ycnoBHO-OeciulaTHble mnporpammbl.  CBoOogHOE
porpaMMHOE oOecreueHue.

@aiinel 1 nmanku (katanoru). [IpuHIHIBI ocTpoeHus: (ainoBeix cucreM. [lomHoe nms
¢aitna (mankum). [lyte k daiinmy (manke). PaGota ¢ ¢aitmamMmu u KatamoraMu CpeicTBaMH
OIlepallMOHHON CHCTEMBI: CO3[JaHUE, KOIMPOBAaHUE, IIEPEMEIICHUE, IEPEUMEHOBAHUE U YAAICHUE
¢aiinoB n manok (katanoros). Tumnsl ¢aitnos. CBoiicTBa (aitio. XapakTepHble pa3Mepsl GaiisioB
pa3IUYHBIX TUNOB (CTpaHUIla TEKCTa, JJIGKTPOHHas KHHra, (ororpadus, 3amuch MECHH,
BUJICOKJIUN, TOJHOMETPaXHbIH (uiabM). ApxuBanus JaHHBIX. VICmojb30BaHUE MPOTpPaMM -
apxuBatopoB. DaiinoBeIii MeHeKep. [lonck daiaoB cpeacTBaMu OneparmoOHHON CHCTEMBI.

KomnbroTepHble BUPYCHI U IpYrue BPEAOHOCHBIE ITporpamMmel. [IporpaMmel asis 32U ThL OT
BUPYCOB.

KoMmnbrorepHsbie ceTn

O6bvenunenue KoMnblOTepoB B ceTh. Cerh MHTepHET. Beb-cTpanuia, Bed-caiit. CTpykTypa
aapecoB BeO-pecypcoB. bpaysep. IlouckoBeie cuctemsl. Ilonck mHpOpManum mo KIOUEBHIM
CJIOBaM M 110 u300pakeHuto. JloctoBepHOCTh HH(OpMaLIUHY, oayuyeHHol u3 HTepHera.

CoBpeMeHHbIE CEpPBUCHI HHTEPHET-KOMMYHUKALIMIA.

CereBoil »THUKET, 0a30Bble HOpMBbI MH(GOPMALMOHHOM STUKM W MpaBa Ipu pabore B
Wnrepuere. CtpaTeruu 6e3omacHoro noseaeHus B IuTepuere.

Teopernyeckue 0CHOBbI MHPOPMATHKH

Nudopmanust 1 ”HPOPMALMOHHBIE MPOLECCHI

Wudopmarus — 0HO U3 OCHOBHBIX IMOHSTHI COBpEMEHHON HAYKH.

Wupopmanuss Kak CBEACHMs, IpEAHA3HAUYECHHBbIE JUISI BOCIPUATHS YEIOBEKOM, M
nHpOpPMaIUs KaK TaHHbIE, KOTOPbIE MOTYT OBITH 00pabOTaHbl ABTOMATU3UPOBAHHON CHCTEMOH.



JIMCKpeTHOCTh TaHHBIX. BO3MOKHOCTE OMMCaHUs HENPEPhIBHBIX OOBEKTOB U MPOLIECCOB C
MTOMOIIBIO TUCKPETHBIX JaHHBIX.

WHupopManmoHHbIe MPOLIECCH — IIPOLECCH, CBA3aHHbIE C XpaHEHUEM, TPeoOpa3oBaHUEM U
nepenadel JaHHBIX.

IIpencraBienue nagopmanuu

CumBon. Andasur. MomHocts andaButa. PazHooOpasue S3bIKOB U an(aBUTOB.
EctectBenHbIE 1 (hopMabHBIE SI3BIKH. A(PaBUT TEKCTOB Ha PYCCKOM si3bIKe. J|BOMUHBIN ajn(aBuT.
KonmdecTBo BCEBO3MOXKHBIX CIIOB (KOJIOBBIX KOMOMHALINI) (PUKCHPOBAHHOMN JJTMHBI B IBOMYHOM
andasure. [IpeodpasoBanue moboro andaBuTa K ABOUYHOMY. KommMuecTBO pa3iMyYHBIX CIIOB
(bUKCHPOBAHHOM JJTMHBI B ali(aBUTE ONpeneIEHHON MOITHOCTH.

KonupoBaHue cHMBOJIOB OJTHOTO aJihaBHUTa C IIOMOIIBIO KOJOBBIX CIIOB B IpyTOM alipaBUTE,
KO/10Bas TabJymIa, 1€KOAUPOBAHUE.

JBonunbiii kon. IlpencraBieHue OaHHBIX B KOMIBIOTEPE KaK TEKCTOB B JIBOMUHOM
andasure.

NHpopManmoHHblii 00bEM JaHHBIX. bBUT — MHHHMManbHas €AMHUIA KOJMYECTBa
UHpOpPMAIUN — JBOWYHBIN pa3psaa. ExuHuisl namepenus MHPOPMALMOHHOTO 00b&Ma JAaHHBIX.
bur, 6aiit, knnobaiT, MeradbaiT, TurabamT.

CkopocTh nepenauyu AaHHbIX. EAMHUIIBI CKOPOCTH Nepeaun JaHHbIX.

KoaupoBanue tekcroB. PaBHomepHbiii kon. HepaBHomepnsbiii kon. Komuposka ASCII.
Bocemubutneie konuposku. [lonarue o konupokax UNICODE. JlekogupoBanue coob1ieHuit ¢
UCIOJIb30BAaHUEM PAaBHOMEPHOI0 U HepaBHOMEpHOro koja. HpopmannoHHbli 00bEM TEKCTa.

Hckaxenue uHdopmanuu npu nepenaye.

OO6mee mpencraBieHHEe O LUQPPOBOM MPEIACTABICHUU ayAHOBU3YAIbHBIX M JIPYTUX
HEeNpPEpBIBHBIX JaHHBIX.

Koauposanwue npera. [{BetoBsie Mmogenu. Monens RGB. 'nmyouna xogupoBanus. [TammTpa.

PactpoBoe ®  BekTOpHOE TpencTaBieHue u3oOpaxenwit. [lukcenb.  OueHka
MH(POPMALIMOHHOTO 00BEMA TpadueCKUX JaHHBIX IS PACTPOBOTO N300pakeHUSI.

Koauposanue 3Byka. Pa3zpsaHocTs u yacrora 3anucu. KommuecTBo KaHAJIOB 3aIKCH.

OneHka KOJMYECTBEHHBIX IAapaMETPOB, CBSI3aHHBIX C MPEICTaBICHUEM U XpaHEHHEM
3BYKOBBIX (haiijioB.

NudopmanuoHHbIE TEXHOJIOTHH

TekcToBBIE JOKYMEHTBI

TexkcToBble JOKYMEHTBHI U UX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHula, ab3al, cTpoka, CJIOBO,
CHUMBOJI).

TekcToBbIi Mporeccop — MHCTPYMEHT CO3/1aHusl, PeJakTUPOBaHHUA U (OpPMATHUPOBAHMS
TekcToB. [IpaBuiia Habopa TekcTa. PenaktupoBanue tekcra. CoiictBa cuMmBoioB. [Ipudt. Tumns
mpudToB (pydJieHbIe, ¢ 3aC€UKaMu, MOHOIIMpPUHHBIE). [TomyKupHOEe U KypCHUBHOE HauepTaHHE.
CpoiicTBa a03aneB: rpaHMIbl, a03alHBII OTCTYyN, HMHTEpBaj, BbIpaBHHBaHME. [lapamerpsl
crpanuibl. CtuneBoe hopMaTupoBaHUE.

CtpykTypupoBaHue HHGpOpPMAMK C HOMOULIbIO CIUCKOB MU Ta0null. MHOroypoBHEBBIE
cnucku. Jlo6aBiaeHne TabyuIl B TEKCTOBbIE TOKYMEHTHI.

BceraBka n3o0pakeHUN B TEKCTOBbIE JOKYMEHThl. OOTekaHue H300paK€HUH TEKCTOM.
Bxutouenue B TEKCTOBBIN JTOKYMEHT JuarpaMm, ¢Gopmyli, HyMepaluy CTpaHUL], KOJOHTHTYJIOB,
CCBIJIOK U APYTUX 3JIEMEHTOB.



[IpoBepka npaBonucanusi. PaccranoBka nepenocos. ['osiocoBoii BBoa TekcTa. Ontuyeckoe
pacniozHaBaHue Tekcra. KommbroTepHblil nepeBon. Mcnosb3oBanue cepBucoB MHTepHeTa Ui
00paboTKH TEKCTA.

Komnbrorepuas rpadguka

3HaKOMCTBO ¢ rpaduueckuMu penakropamu. PactpoBbie pucyHku. Hcnosnb3zoBaHue
rpauuecKux MPUMUTHBOB.

Onepanuu penakTupoBaHus TpaduuecKuX 00bEKTOB, B TOM YUCie HUPPOBHIX ¢poTorpaduii:
W3MEHEHHEe pa3Mepa, oOpe3ka, MOBOPOT, OTpa)keHHe, pabora ¢ o0nacTsMu (BBIICICHHE,
KOIMPOBaHUE, 3aJIMBKA LIBETOM), KOPPEKIHUS [[BETA, IPKOCTU U KOHTPACTHOCTH.

Bektopnas rpaduka. CoznaHue BEKTOPHBIX PHCYHKOB BCTPOCHHBIMH CpEACTBAMU
TEKCTOBOI'O IMpoleccopa WM ApYrux mnporpamm (mpuioxenuit). JloOaBieHue BEKTOPHBIX
PUCYHKOB B JJOKYMEHTBHI.

MyJabTHMEINITHBIE TPEe3eHTANNT

[TonroToBka MyJbTUMETUUHBIX Tipe3eHTanui. Cnaiin. JloOaBieHue Ha cllaid TeKCTa U
n300paxkeHnii. PaboTa ¢ HECKOJILKMMU ClIai1aMH.

JloGaBnenue Ha cnaii ayAMoBU3YyadbHBIX NaHHBIX. AHUMaNUs. [ HepcCchUIKy.

8 KJIACC

TeopeTnyeckue 0CHOBBI HHPOPMATHKH

CucreMbl CUHCIEHUS

Heno3unnonHuble ¥ TO3WIHMOHHBIE CHUCTeMBl cuucieHus. AmndaBur. OcCHOBaHHE.
PazBépnyrtas ¢opma 3anmcu umcna. [lepeBon B AECATUYHYIO CHCTEMY YHCEJ, 3allMCAaHHBIX B
JIPYTUX CUCTEMAaX CUMCIICHUS.

Pumckas cuctemMa cumclieHus.

JlBouunasi cucrema cuucieHus. llepeBon menbix umcen B npenenax ot 0 mgo 1024 B
JNBOMYHYIO CHUCTeMY cuuciieHus. Bocbmepuunas cucrema cuucieHus. IlepeBon wyucen wus
BOCBMEPUYHON CHCTEMBI B IBOUYHYIO U JIECATUYHYIO cucTeMbl U oOpaTHo. lllecTHaanaTepuyunas
cuctema cuucieHusa. IlepeBon dYmcen wu3 IIECTHAAIATEPUYHOM CHUCTEMBI B JIBOMYHYIO,
BOCBMEPUYHYIO U IECATUYHYIO CHCTEMBI 1 OOPaTHO.

Apudmernyeckue onepary B JBOMYHON CUCTEME CUMCIICHHUS.

DJ1eMeHThbI MaTeMATHYeCKOii JIOTHKH

Jlornueckue BbICKa3bIBaHMS. Jlormyeckue 3HAYEHUsI BbICKa3bIBAHUW. DJIEMEHTapHbIE U
COCTaBHBIC BhICKa3bIBaHUs. JIoruueckue onepaiuu: «m» (KOHBIOHKIUS, TOTHYECKOE YMHOXKCHHE),
«» (IU3BIOHKIIMS, JIOTUYECKOE CIOKEHHUE), «He» (Jorudeckoe orpuiianue). Ilpumoputer
JIoTUYecKuX omnepanuii. OnpeneaeHne HCTUHHOCTH COCTABHOI'O BBICKA3bIBaHUS, €CJIM MU3BECTHBI
3HAYCHHUS] MCTUHHOCTH BXO/SIIMX B HEr0 D3JIEMEHTAPHBIX BbICKa3biBaHwil. Jlormueckue
BeIpakeHus. [IpaBuna 3amucu Jnormyeckux BeIpaxkeHuid. [locTpoeHne TaOIMII MCTUHHOCTH
JIOTUYECKUX BBIPAKECHUM.

Jloruyeckue 31neMeHThl. 3HAKOMCTBO C JIOTHYECKUMHU OCHOBAMH KOMITHIOTEPA.

AJITOPUTMBI M IPOTrPaAMMHUPOBAHHE

HcnosHuTEIN U AITOPUTMBI. AJITOPUTMHUYECKHE KOHCTPYKINH

[Tonatue anroputma. McrnomHuTeNW aaropuTMOB. AJTOPUTM KakK IUIAH YIpPaBJICHUS
HCIOJHUTEIIEM.

CpotictBa anropurma. CrnocoObl 3amucu anropuTMa (CIOBECHBIM, B BUIE OJOK-CXEMBI,
porpamma).



AnroputMudeckue KOHCTpyKUMHM. KoHCTpykuus «cnenoBanue». JIMHEHHBIN aaropurm.
OrpaHu4eHHOCTh JIMHEHHBIX aJIfOPUTMOB: HEBO3MOKHOCTh IPEAYCMOTPETh 3aBUCHUMOCTh
[10CJIE10BATEIbHOCTH BBIITOJIHAEMbIX AEHCTBUI OT UCXOIHBIX JAHHBIX.

KoncTpykiusi «BeTBlIeHHE): TIOJIHAS M HENoJiHAsA popMbl. BhlnmoaHeHre U HEBBIOJIHEHUE
ycII0BUS (MCTUHHOCTD U JIO)KHOCTb BbICKa3bIBaHUsI). [IpocThie U cOCTaBHbBIE YCIOBHSL.

KoHCTpyKIusi «OBTOpPEHHS»: LHUKIbI C 3aJaHHBIM YHUCJIOM MOBTOPEHHH, C YCIIOBHEM
BBIIIOJIHEHHUSI, C IEPEMEHHON LIMKJIA.

Paspabotka nns GopManbHOrO HMCHOMHUTENS AITOPUTMA, MPUBOMASIIETO K Tpedyemomy
pe3yabTaTy MpH KOHKPETHBIX HCXOMHBIX JaHHBIX. Pa3paboTka HECIOXHBIX AJITOPUTMOB C
WCIOJIb30BAHUEM ITUKIIOB U BETBJIICHUH JUJISl yIIpaBIeHUS (POPMaILHBIMU M CTIOTHUTEISIMU, TAKUMU
kak Pobot, Yepenamka, YepréxHuk. BrinonHeHne anropuTMOB BPYYHYI0 M Ha KOMIIbIOTEpE.
CuHTaKcHYEeCKHUE U JIorn4yeckue ommoku. OTKa3bl.

S3bIk MpOorpaMMHUpPOBaHHS

S3pik  mporpammupoBanus  (Python, C++, [Ilackams, Java, C#, IllkonbHbIi
ANTOpUTMHYECKUN SI3BIK).

Cucrema nporpaMMUpOBaHUs: PEAAKTOP TEKCTA IPOrpamMM, TPAHCIATOP, OTJIAJUHK.

[lepemennas: tun, ums, 3HaueHue. Llenble, BeeCTBEHHbIE U CUMBOJIbHBIE [TIEPEMEHHBIE.

OmnepaTop mnpucBauBaHHs. ApHPMETHUECKUE BBHIPAKEHHUS M TOPSIAOK WX BBIYHCICHHS.
Onepanyu ¢ LeIbIMU YUCIIAMU: LIEJIOUHUCIIEHHOE JIeJIEHNE, OCTATOK OT JCJICHHUS.

BetBnenus. CocraBHble YCIOBUSI (3aIUCh JIOTHYECKUX BBIPA)KEHUN HA U3y4aeMOM SI3bIKE
nporpammupoBanus). HaxoxaeHne MUHUMyMa U MaKCUMYyMa M3 JIBYX, TPEX U YETHIPEX YUCEN.
Pemenue kBajipaTHOro ypaBHEHUS, UMEIOIIIETO BEIIECTBEHHbIE KOPHHU.

JuanoroBas oTiaaKa MporpaMM: MOILIArOBOE BHINOJIHEHUE, TPOCMOTP 3HAYCHHUH BEIUYHH,
OTJIaJI0YHBIH BBIBOJI, BEIOOP TOUKH OCTaHOBA.

[Mukn ¢ ycnoBuem. Anroput™ EBkimna i HaxoxaeHUs] HanOOoIbIIero o0IIero AeuTeNs
JIByX HaTypaJibHbIX unces. Pa3OuenHue 3amucu HaTypajabHOrO YMcia B MO3UIIMOHHON CHCTEME C
OCHOBaHHEM, MEHBIIINM UM paBHBIM 10, Ha OTETBHBIE U PHI.

[Tukn c nepeMeHHONW. ANrOPUTMBI TPOBEPKH IEIUMOCTH OAHOIO LIEJIOr0 YUCia Ha APYToe,
IIPOBEPKHU HATYPAJILHOI' O YUCIIAa HAa IPOCTOTY.

O6paboTka  CHUMBOJBHBIX  JaHHbIX. CHMBOJIbHBIE  (CTPOKOBBIE)  IIE€PEMEHHBIE.
[TocumBonbHas 00paboTka cTpok. [1oacuéT 4acToThI MOSABIEHUS CUMBOJIA B CTpOKe. BeTpoeHHsle
GbyHKIUU 17151 00pabOTKH CTPOK.

AHaJIu3 aJTOPUTMOB

Omnpenenenne BO3MOXHBIX PE3yNbTaTOB pabOTHl alropuTMa HpU JAaHHOM MHOXKECTBE
BXOJHBIX JIaHHBIX, OIpPEIEIEHUE BO3MOKHBIX BXOJHBIX JAHHBIX, MPUBOJALIMX K JAHHOMY
pe3yabTary.

9 KJIACC

MudpoBas rpaMOTHOCTH

I'nodanbHas ceTb UHTEpHET M cTpaTerum 6€30NacHOro NoBeeHUs B Hell

I'mobansnas cerp MuTepHer. IP-agpeca y3noB. CereBoe XpaHeHHE AaHHBIX. MeTombl
WHIUBUIYATBHOTO U KOJUIEKTUBHOTO pa3MelieHusi HoBoi nHpopmaiuu B UHTepHere. bonpime
JaHHbIe (MHTEPHET-/1aHHbIE, B YACTHOCTHU JaHHBIE COLUAIBHBIX CETEN ).

[Tonstne 00 WHPOPMAITMOHHOW O€30nmacHOCTH. YTPo3bl HHPOPMAIIMOHHONW 0€30IMacHOCTH
npu pabore B TINO0AIBHOW CETM M METOABl NpoTHBOAeWcTBUS HMM. IlpaBuma Oe3zomacHoi



ayreHTHGUKauuu. 3amyTa JTU4HOM wuHpopmanuu B HWHTepHere. be3zomacHble cTpaTeruu
noBeaeHus: B MutepHere. [Ipenynpexxaenrne BOBJICUEHUSI B JECTPYKTHUBHBIE M KPUMHUHAJIbHBIC
(opMbI ceTeBOi aKTUBHOCTH (KMOEpOYIITUHT, GUIIMHT U Ipyrue Gopmbl).

Pa6ora B nH(pOpPMAIIMOHHOM NPOCTPAHCTBE

Bunpr nestensHoctn B MHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHUKAIIMOHHBIE CEPBUCHI
(moutoBass cmyx0a, BHJIEO-KOH(EpEHI-CBSI3b M JApyrue), CHpaBOYHBIE CIYKObI (KapThl,
pacnucaHus U IPyTUe), TOUCKOBBIE CITYXKOBI, CITYy>KObI OOHOBJICHHUSI TPOTPAMMHOT'0 00€CTIeUCHHS
U ipyrue ciry>k0bl. CepBHUCH TOCYIapCTBEHHBIX ycryr. O0nadHble XpaHUIHIa JanHbX. CpeacTa
COBMECTHOM pa3pabOTKH TOKYMEHTOB (oHJaiH-oducel). [Iporpammuoe obecnieueHne kak BeO-
CEpBHC: OHJIAWHOBBIE TEKCTOBBIE U rpaUueCcKUe PEAAKTOPHI, CPEbI pa3paboTKU MPOrpamM.

Teoperudeckue 0CHOBbI HHPOPMATUKHI

MoaeanpoBaHue KaKk MeTO MO3HAHUS

Monens. 3anauu, pelaeMble ¢ MOMOIIBI0 MozaenupoBanusa. Knaccudukanuu moneneit.
MartepuanbHblie (HaTypHbIe) U HH(pOpMaLMOHHbIE MOJIeNH. HenpepbIBHBIE U TUCKPETHBIE MOJIEIIH.
Nmurannonneie monenu. Urpossie mogenu. OneHka aJeKBaTHOCTH MOJENIN MOAEIUPYEMOMY
O0BEKTY U 1IeJIIM MOJIETTHPOBAHUSI.

Tabnuunsle monenu. Tabnuia Kak NpeacTaBlIeHUE OTHOIICHUSI.

bassl nannbix. OTOOp B TabIUIE CTPOK, YAOBIETBOPSIOIINX 3aJaHHOMY YCIIOBHIO.

I'pad. Bepumna, pedbpo, nyts. OpueHTHpOBaHHBIE U HEOpUEHTHPOBaHHBIEC Tpadbl. [[nnHa
(Bec) peOpa. BecoBas matpuma rpacda. Jnuna mytn Mmexny BepmmnHamu Tpada. ITomck
ONTUMAJILHOTO TyTH B Tpade. HauanbHas BepmmHa (MCTOYHHUK) U KOHEUHAsl BEpIIMHA (CTOK) B
OpUEHTHUPOBAaHHOM rpade. BrrumciieHne KoiudecTBa MyTe B HAMPABICHHOM allUKIMYECKOM
rpade.

Hepeso. Kopens, Beprmaa (y3en), mct, pedpo (ayra) nepesa. Beicora nepesa. [lonaepeso.
[Ipumeps! ucnosib3oBanus AepeBbeB. [lepeGop BapaHTOB ¢ MOMOIIBIO JIepeBa.

[TonsTe MaTemMaTHYeCKOM MOAENH. 3aJadyH, peliaeMble ¢ MOMOILIBI0 MaTEMaTH4YECKOr o
(KOMIBIOTEpHOT0) MOAEapoBanus. OTIMUYNe MaTEMAaTUYECKOW MOJIENTd OT HATYpHOU MO U
OT CJIOBECHOT'0 (JIUTepaTypPHOI0) ONMUCAHUS 00BEKTa.

OTanbl  KOMIBIOTEPHOI'O  MOJCIMPOBAHUS:  [MOCTAaHOBKA  3aJaud, IOCTPOCHHUE
MaTeMaTU4YeCKOM  MOJENH, MpOorpaMMHAas  pealu3alusi, TEeCTUPOBAHUE, IMPOBEICHHE
KOMITBIOTEPHOT'0 SKCIIEPUMEHTA, aHAJIN3 €r0 Pe3yJIbTaTOB, YTOUHEHUE MOJIEIH.

AJTOpUTMBI U TPOrPAMMHUPOBAHHUE

Pa3pa6oTka aJropuTMoB M NpOrpaMmm

PazOuenne 3amaunm Ha monazanauu. CocTaBleHHE aJrOPUTMOB U MPOrpPaMM  C
UCIOJIb30BAaHUEM BETBJICHUM, LMKJIOB M BCIOMOIaTElIbHBIX aAJITOPUTMOB Ul YIpaBJIEHUS
UCrojHUTeIeM PoOOT MM IpYyruMH UCHOMHUTENAMHU, TakuMHU Kak Yepemnamika, UepTE&XHUK U
JIPYTHUMH.

Tabnuunple BenmuuuHbl (MaccuBbl). OnHoMepHbie MaccuBbl. COCTaBICHHE W OTJIAJKa
MPOrpaMM, PEaTU3YIOMUX THIIOBBIE aJITOPUTMBI 00PaObOTKH OJHOMEPHBIX YHCIOBBIX MAaCCHBOB,
Ha OJHOM W3 s3bIKOB mIporpammupoBanus (Python, C++, Ilackams, Java, C#, IIkonbHbIi
AnropuTMHYECKUN S3BIK): 3amOHEHHE 4YHCIOBOTO MAacCHUBa CIyYalHBIMH YHUCJIAMH, B
COOTBETCTBHH ¢ (POpMYJION MM MyTEM BBOJA YMCEN, HAXOXKJICHUE CYMMBI DJIEMEHTOB MacCHBa,
JIMHEHHBIA TIOWCK 3aJaHHOro 3HAUeHHWs B MacCHhBe, ITOACUET DIIEMEHTOB MAacCCHBA,
YIOBJIETBOPSIIOIIUX 3aJJaHHOMY YCJOBHMIO, HaXOXJEHHE MHUHHUMAJIbHOrO (MaKCHMaJIbHOTO)
aneMmeHTa MaccuBa. COpTUPOBKA MacCHBa.



O6pa60TKa IIOTOKa JaHHBIX! BBIYHCJICHUC KOJIMYCCTBA, CYMMBI, CpPEOHCTO

apI/I(l)M €THUYCCKOrIo, MHHUMAaJIBbHOI'O u MaKCHUMaJIbHOI'O 3Ha4YCHUA DJIEMCHTOB
I10CJIEIOBATEIbHOCTH, YAOBJIETBOPSIOMMX 3aJaHHOMY YCIOBHIO.
Yupasiienue

VYnpasnenue. Curnan. O6patHas cBs3b. [lonydeHue currajiioB oT HUGPOBBIX JaTYUKOB
(xacaHusl, pacCTOSIHUS, CBETa, 3ByKa U Jpyroro). [IpuMeps! ncnosnp30Banus NpUHIMIA 0OpaTHON
CBSI3U B CUCTEMAaX YIPABJICHUS TEXHUYECKUMHU YCTPOHCTBAMU C IIOMOIIBIO JAaTYUKOB, B TOM YHCIIE
B POOOTOTEXHUKE.

[Tpumepbl poOOTH3MPOBAHHBIX CHCTEM (CHCTEMa yIpaBJICHUS IBUKEHUEM B TPAHCIIOPTHON
CHCTeMe, CBapOYHas JIMHUS aBTO3aBOJIA, aBTOMATH3MPOBAHHOE yIpaBJICHUE OTOIJICHHEM JIOMA,
aBTOHOMHAsI CHCTEMa YIIPaBJICHHUS TPAHCIOPTHBIM CPEJCTBOM M IPYTUE CUCTEMBI).

HNupopmanuoHHbIe TEXHOJIOTHU

DJIeKTPOHHBbIE TA0JIUIIbI

[TousiTe 00 >1MeKTPOHHBIX Tabuuax. TUIbl HaHHBIX B s4YeHKax 3JIEKTPOHHOH TaOIMIIBI.
PenaktupoBanue u gopmatupoBanue Tabiui. BerpoeHHble GyHKIMM Ul TOMCKA MakCUMyMa,
MHHMMYyMa, CyMMbl U cpeaHero apugpmerndyeckoro. CopTUpPOBKA JAHHBIX B BBIJEIEHHOM
nuamnasone. [loctpoenune quarpaMm (rUCTOrpaMMa, Kpyrosast AuarpaMmma, TodyeuHasi JuarpaMma).
Bri0op THIa quarpamMmsl.

[Tpeo6pa3zoBanue Gopmys npu KonupoBaHnuu. OTHOCUTENbHAs, A0COIIOTHAS U CMEIIaHHas
azpecanysi.

VYcIil0BHBIE BBIYUCIIECHUS B 3JEKTPOHHBIX Tabiunax. CyMMHpPOBaHUE U MOACYET 3HAUECHUH,
OTBEYAIOUIMX 3aJaHHOMY ycioBuio. OOpabGorka OospmmMx HAOOpOB JaHHBIX. YucieHHOe
MOJIETTMPOBaHHUE B 3JICKTPOHHBIX TaOJIHUIIaX.

NudopmanmoHHbie TEXHOJIOTHMH B COBPEMEHHOM 00111eCTBe

Ponie nHOpPMALIMOHHBIX TEXHOJIOTMH B Pa3BUTHH 3KOHOMHUKH MHpa, CTpaHbl, PErHOHA.
OTkpBITEIE 00pa30BaTENbHBIE PECYPCHI.

[Tpodeccun, csizanHbIe ¢ UHHOPMATHKON U MHPOPMALIMOHHBIMHU TEXHOJIOTHSME: BeO -nu3aiiHep,
OPOrPaMMHCT,  Pa3pabdOTUYNK  MOOMJBHBIX  NPUJIIOKEHUH, TECTHPOBILUK, AapXUTEKTOP
POrpaMMHOI0 00ECIIEUEeHHUS, CIIEIUAIUCT M0 aHAIN3Y JTAHHBIX, CHCTEMHBIA aIMUHUCTPATOP.



IIJTAHUPY EMBIE PE3VYJIbTATbI OCBOEHUA INPOI'PAMMBI 18(0)
NH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

W3ydenne MHPOPMATHKU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs HANpPABICHO Ha
JIOCTIDKEHHE OOYYaroIIMMUCA JIMYHOCTHBIX, METaNPEIMETHBIX W MPEAMETHBIX pPe3yIbTaTOB
OCBOEGHUS COZIepKaHMs Y4eOHOT0 MpeaMeTa.

JIMYHOCTHBIE PE3YJbBTATDBI

JInaHOCTHBIE pe3yJbTaThl HMMEIOT HAIMPABJICHHOCTh HAa peIIeHHE 3a7a4 BOCIUTAHMUS,
Pa3BUTHUS U COLMANTM3AIMH 00YyJarOIIMXCS CPEACTBAMH y4eOHOT0 MpeIMeTa.

B pesynbrare usyueHuss mHGOpPMAaTUKH HA YPOBHE OCHOBHOrO oOIIero oOpa3oBaHMs Y
oOyuarorierocs 0yayT chOpMUPOBAHBI CIICAYIONIUE JIMYHOCTHBIC PE3YIbTAThI B YACTH:

1) maTpuoTN4eCcKOro BOCIIMTAHUSA:

[IEHHOCTHOE OTHOIICHHE K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HacJeuio, MOHMMaHUe 3HAaYeHUsT HHOPMATHKU KaK HAyKH B KM3HU COBPEMEHHOI'0 OOIIECTBa,
BIIAJICHUE JOCTOBEPHON MH(OPMALIHEH O MEPEIOBBIX MUPOBBIX H OT€UECTBEHHBIX JOCTHKCHUSIX B
ob0nact mHPOpPMATUKM W WH(YOPMAIIMOHHBIX TEXHOJIOTHH, 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HaHUSX 0 HUPPOBOI TpaHCPOpPMALIUU COBPEMEHHOI0 OOLIECTBA;

2) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUSA:

OpHEHTalllsg Ha MOpalbHbIE IEHHOCTH M HOPMBI B CHUTYaIlMsX HPABCTBEHHOI'O BBHIOOpA,
TOTOBHOCTh OLICHMBATh CBOE MOBEACHUE U MOCTYIKH, & TAK)KE MOBEACHUE U MOCTYNKHU IPYTHX
JMOAeW C TMO3WIUU HPAaBCTBEHHBIX W IPABOBBIX HOPM C Yy4€TOM OCO3HAHUS MOCIEICTBUN
MOCTYTIKOB, AKTUBHOE HEMPUATHE aCOLUAIBHBIX IOCTYIKOB, B TOM uncie B UHTepHeTe;

3) rpamIaHCKOro0 BOCIIMTAHUSA:

MPEJICTABIICHHE O COIHMAIBHBIX HOpPMax M MpaBWIAX MEKJIMYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHBE, B TOM YHUCJI€ B COLMAIBbHBIX COOOIIECTBaX, COOII0ACHHE MpaBuil 0€30MacHOCTH, B
TOM YHCJIe HABBIKOB O€30MacCHOr0 MOBEJEHUS B UHTEPHET-CPE/ie, TOTOBHOCTh K Pa3sHOOOpa3HOM
COBMECTHOM JIEATEILHOCTH TIPH BBIMOJHEHUW YYEOHBIX, IMO3HABATEIBHBIX 3aJlad, CO3JIaHHUH
y4eOHBIX MPOEKTOB, CTpPEMJICHHE K B3aMMOMOHMMAaHHUIO M B3aMMOIIOMOIIM B IpOLECCe 3TOM
y4eOHOH JesTeIbHOCTH, TOTOBHOCTh OI[EHUBATh CBOE MOBEIEHNE U MOCTYIKH CBOUX TOBAapHUIIEH
C MO3UIIUU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEACTBUN MOCTYIIKOB;

4) HeHHOCTEel HAYYHOT0 MO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PDEHUYECKUX  MPEICTaBJICHUN 00 uH(popMmanuuy,
WHPOPMAIIMOHHBIX TMpoleccax ©  HHPOPMANMOHHBIX  TEXHOJIOTHSX, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKU U OOLIECTBEHHOM MPAKTUKU U COCTABIIAIOIIUX 0a30BYIO
OCHOBY JJIsl TIOHUMAaHUSI CYITHOCTA HaYYHOU KapTUHBI MUPA;

WHTEpeC K OOYYCHHIO M TO3HAHMIO, JFOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camMo00pa30BaHHUIO, OCO3HAHHOMY BHIOOPY HAIPABICHHOCTH U YPOBHS O0Y4YEHHUS B JaJbHEUIIEM;

OBIIAZICHNE OCHOBHBIMU HaBbIKAMH HCCIEI0BATEIbCKONW NEATEIbHOCTH, YCTaHOBKAa Ha
OCMBICIIEHHE OIbITa, HAOMIOACHUN, IOCTYIIKOB U CTPEMIICHHE COBEPIICHCTBOBATH IyTH
JOCTH)KCHUSI MHANBUAYATBHOTO M KOJIJICKTHBHOT'O 0JIarOmOTy sl ;

chOpMUPOBAHHOCTh  HMH()OPMAIIMOHHOW  KYJIBTYpPH, B TOM  YHCIIE  HaBBIKOB
CaMOCTOSITENTbHON pa0OThI ¢ Y4eOHBIMU TEKCTAMH, CIIPABOYHOMN JUTEPATypOd, pa3HOOOPa3HBIMU
cpeacTBaMH HH(OPMALIMOHHBIX TEXHOJIOTHA, a TAKKE YMEHHS CaMOCTOSTEIbHO OIPEAENSTh Len
CBOEro 00y4YeHusl, CTaBUTh U (HOpMYyIUPOBATh AJis ceOs HOBBIE 3a/1a4H B yuéOe 1 M03HABaTENbHON
JESITEIbHOCTH, Pa3BUBATh MOTHBBI U HHTEPECHI CBOEH MTO3HABATEIbHON e TeIbHOCTH;



S) popMupoBaHus KYJIbTYPHI 310POBbSI:

OCO3HAHUE I[EHHOCTHU JKU3HU, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0pOBbIO, yCTaHOBKA
Ha 370pOBBIM 00pa3 >KU3HU, B TOM YHUCIE U 32 CUYET OCBOCHHUSA W COOJIOJIEHUs TpeOOBaHMIA
0e30MmacHO IKCIUTyaTal[iu CPEeICTB MH(POPMAIIMOHHBIX U KOMMYHUKAIITMOHHBIX TEXHOJIOTHH;

6) TPY10BOT0 BOCIIUTAHUSI:

MHTepeC K MPaKTUYECKOMY U3ydeHHIo mpodeccuil 1 Tpyaa B cepax mpodeccuoHaIbHOMN
NESITEIPHOCTH, CBSI3aHHBIX C HMH(POPMATUKOW, MPOrpaMMHUPOBAHUEM U HUHQPOPMAIMOHHBIMU
TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTH)KCHHSIX HayKH MH(QOPMATHKH M HAYYHO-TE€XHHUYECKOTO
Iporpecca;

OCO3HAHHBIA BBIOOP U TOCTPOCHHE HHAMBUIYATBHOM TpaeKTOpUu oOpa3oBaHUA U
YKU3HEHHBIX IJIAHOB C y4ETOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

7) 3K0JIOTMYECKOr0 BOCIIMTAHMSI:

OCO3HAHME TJIO0ATBHOTIO XapaKTepa SKOJOTUYECKUX MPOOJIEM U MyTeH UX PEIIeHUs], B TOM
qHclie ¢ y4€TOM BO3MOXKHOCTEH HH(GOPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHl;

8) aganranum oOyyamomerocss K H3MEHSKIIMMCH YCIOBUAM COUHAJBHON M
NPHPOIHOM Ccpeabl:

OCBOEHHE OOYYaIOUIMMHCS COI[HAIBHOTO OIBbITa, OCHOBHBIX COIHUAIBHBIX POJIEH,
COOTBETCTBYIOIIUX BEAYIIEH MJEATENbHOCTH BO3pacTa, HOPM M TPaBWI OOIIECTBEHHOTO
noBefeHus, GOpM COIMAILHOM )KU3HH B IPyNIax U coo0IIecTBaxX, B TOM YHUCIIE CYIIECTBYIOINX
B BUPTYaJIbHOM IPOCTPAHCTBE.

METANPEJIMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3yNbTaThl OCBOCHHS MPOrpaMMbl MO HH(OPMATHKE OTpakaroT
OBJIaJICHUE YHUBEPCATbHBIMHU y4eOHBIMU JIEUCTBUSMHU - MO3HABATEJIbHBIMU,
KOMMYHUKATUBHBIMH, PETYJISITHBHBIMH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Yy4eOHbIe AeiicTBUS

ba3oBble Jornueckue AeMcTBUA:

YMEHUE ONpeAeNisATh TOHSTHS, CO3/JaBaTh OOOOIIEHUS, YCTaHABIWBATh AaHAJIOTHH,
KJIacCU (PUIIMPOBATH, CAMOCTOSTENHLHO BHIOUPATh OCHOBAHUSA M KPUTEPUHU AN Kiaccu(UKalLUU,
YCTaHABJIMBATh PUYUHHO-CIIECTBEHHBIE CBS3U, CTPOUTH JIOTMUECKHE PACCYKIEHUA, JeaTh
YMO3aKIII0YeHUs (MHIyKTHBHBIE, IJYKTUBHBIEC U TI0 aHAJIOTHUH) U BBIBOJIBI,

YMEHHE CO3aBaTh, IPUMEHITh U MPEOOPa3OBHIBATh 3HAKU U CHMBOJIBI, MOJIEIN U CXEMBI
JUIs peleHus y4eOHbIX U MO3HaBaTeIbHBIX 3a/1a4;

CaMOCTOSITENIFHO BBIOMpATh Cmoco0 pemnieHust y4eOHO# 3amadyu (CpaBHUBATh HECKOIBKO
BApUAHTOB PEIICHHUS, BEIOMPATh HanOoJIee MOAXOAAINHN C Y4ETOM CAMOCTOSITEIHHO BBIJEICHHBIX
KpUTEPUEB).

Ba3oBble nucciaenoBarejbLCcKHue NeHCTBUA:

(bopMyIHpPOBaTh BOIMPOCHL, (DUKCHUPYIOIMIKME Pa3pbIB MEXAY PEATbHBIM U JKEIaTelIbHBIM
COCTOSIHUEM CUTYaIlud, O0BEKTa, U CAMOCTOSTEIILHO YCTAHABIMBATh UCKOMOE M JIAHHOE;

OIICHMBATh HAa MPUMEHHMOCTb M JIOCTOBEPHOCTh WH(OpPMAINIO, TOJYYCHHYIO B XOJI€
HCCIIEIOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE JajbHEWIee pa3BUTHE MPOIECCOB, COOBITUH U UX
MOCJIE/ICTBUS B @HAJIOTUYHBIX UM CXOJHBIX CUTYalLUsIX, @ TAK)KE BBIIBUTATh MPEANOIOKEHUS 00
HX Pa3BUTUU B HOBBIX YCIOBUSAX U KOHTEKCTaX.



Pabora ¢ ungopmanueii:

BBISIBJIATH JAePUIUT UH(OpPMaLMU, TaHHBIX, HEOOXOIUMBIX JJI PELIEHHs] MOCTaBICHHOM
3a/1a4i;

IPUMEHATh Pa3JIMYHbIE METOJbl, MHCTPYMEHTHI M 3alpochl IpU IOUCKE U OTOOpe
nH(pOpMaIIMHU UM JAHHBIX U3 HCTOUHUKOB C Y4ETOM MPEUIOKEHHON yueOHOM 3a1auu 1 3aJaHHbIX
KpUTEpPUEB;

BbIOMpaTh, AaHAJIU3UPOBATh, CHCTEMAaTU3UPOBATh M HWHTEPIPETHUPOBATH HH(POPMALINIO
Pa3IMYHBIX BUIOB U (hOPM MpeiCTaBICHUS;

CaMOCTOSITENIbHO BBIOMpPAaTh ONTHUMAJIbHYIO (OpMy IIpelncTaBiI€HHUsS HHPOpMALUM U
WUTIOCTPUPOBATh pelIaeMble 3aJaul HECIOKHBIMHM CXEMaMH, AuarpaMMaMy, HHOU IpauKoi U
HX KOMOMHAILIUSIMU;

OLIEHMBATh HAJA&KHOCTh MH(GOpPMALMU IO KPUTEPUSM, NPENJIOKEHHBIM YUYUTEIEM WU
c(opMyJIMPOBaHHBIM CAMOCTOSTEIBHO;

3 (EeKTUBHO 3aIIOMHHATL U CUCTEMATHU3UPOBATh HH(POPMALUIO.

KoMMmyHHKaTHBHBIE YHMBepCcaJbHbIe yueOHbIe 1eiCTBUS

OO0menue:

COIIOCTAaBJIATH CBOU CYKJIEHUS C CY)KJIEHUSMU IPYIMX YYaCTHUKOB J1MajIora, oOHapyXKUBaTh
pazau4ue U CXOACTBO MO3UIIMI;

nyOJUYHO  MPENCTaBISATh  PE3yJbTaThl  BBIIOJHEHHOIO  OMNbITa  (3KCIIEPUMEHTA,
HCCIIeIOBAHMS, TIPOCKTA);

CaMOCTOSITENIFHO BHIOMpaTh (opMaT BBICTYIUIEHHS C Yy4€TOM 3aJad MPE3eHTAluu U
0COOEHHOCTEN ayTUTOPUU U B COOTBETCTBUM C HUM COCTAaBJISITh YCTHBIE U IIMCBbMEHHBIE TEKCTHI C
HCIOJIb30BAaHUEM HJUTIOCTPATUBHBIX MaTEPUAJIOB.

CoBMecTHasi 1eITeIbHOCTh (COTPYAHNYECTBO):

MOHUMATh U HMCIOJIb30BaTh MPEUMYIIECTBa KOMAaHIHOM M WHIUBUIAYaIbHON paboTHI MpH
peleHuU KOHKPETHOM MPoOIeMbl, B TOM YHCIIE IPH CO3IaHUU MH(POPMAIIMOHHOTO MTPOYKTa;

IMPUHUMATH 11eJIb COBMECTHOW HH(GOPMALMOHHON NeATeIbHOCTH Mo cbopy, oOpaboTke,
nepenade, Gopmanuzanuu HHGOPMAIMU, KOJUIEKTUBHO CTPOUTH ACUCTBUA MO €€ HOCTHKEHUIO:
pacrpenensiTh poiu, J0rOBapUBaTHCS, 00CYXAATh MPOLECC U PE3YIbTaT COBMECTHOM pabOThI;

BBINOJIHATh CBOK 4acThb paboOThl ¢ MHpOpManuend WM UHMOPMALMOHHBIM IPOAYKTOM,
JIOCTUTasi KAYECTBEHHOI'0 pe3yJibTaTa I10 CBOEMY HAIPaBJICHUIO U KOOPIAUHUPYSI CBOM JIEHCTBUS C
JPYTUMH 4JIEHAaMU KOMaH/IbI;

OLIEHMBATh Kau€CTBO CBOEr0 BKJAJa B 0OLIMI MHMOPMALIMOHHBINA MPOAYKT 110 KPUTEPUSIM,
CaMOCTOSITENIbHO c(hOPMYIUPOBAHHBIM YUYACTHUKAMHU B3aUMOJIEHCTBUS;

CpaBHMBATh pe3yJbTaThl C HMCXOJHOM 3ajayel W BKIaJ KaXKIOro 4YjieHa KOMaH[Ibl B
JOCTI)KEHHE DPEe3yJbTaTOB, pasfeisiTh cdepy OTBETCTBEHHOCTH W TPOSBIATH T'OTOBHOCTH K
MPEIOCTABICHUIO OTUETA MEPE] TPYIIONM.

PeryasiTuBHbIC yHHBepcaJbHbIe y4eOHbIE JeiiCTBHA
Camoopranu3anus:
BBISIBJIATD B )KM3HEHHBIX M Y4€OHBIX CUTYalUsX TPOOIEMbl, TPEOYIOIIHE pEIICHUS;
OPUEHTUPOBATHCSI B PA3IUYHBIX IOAXOJAX K NPUHATHUIO PEIIEHUH (MHAMBUAYAJIbHOE
MPUHATHE PELICHUN, TPUHATHE PELICHU B TPYIIIE);



CaMOCTOSITENIbHO COCTaBJIATh aJTOPUTM pELIeHUs 3ajJaud (WIM ero 4acThb), BbIOMpaTh
cnoco0 peuieHuss ydyeOHOM 3ajayud ¢ Y4€TOM MMEIOIIMXCS PECypcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEeHTUPOBATh Ipe/ijlaraéMble BApUaHThI PELLICHUII;

COCTaBJIATh IUIAaH JEWCTBUH (IJIaH peaju3alil HAaMEUYEHHOro ajiropuTMa perleHus),
KOPPEKTUPOBATh MPEIJIOKEHHBIN alrOpUTM € YYETOM IOJIy4€HUSI HOBBIX 3HAHUI 00 M3yyaeMoM
00BEKTE;

JieNaTh BHIOOP B YCIIOBUSIX MPOTHMBOPEUMBON MH(POpPMALMMU M OpaTh OTBETCTBEHHOCTDH 3a
peleHue.

CamokoHTpoJIb (pediexcus):

BJIAJICTh CIOCO0AMH CAMOKOHTPOJISl, CAMOMOTHBALIUHU U PEDIICKCHH;

JIaBaTh OL[EHKY CUTYallMH U IpeiaraTh MIaH € N3MEHEHNUS;

YUUTBIBATh KOHTEKCT U MMPEABUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh ITPH PEILICHUU
yueOHOH 3a7jaui, alaliTUPOBATh PELIEHUE K MEHSIOIUMCSL 00CTOSITENILCTBAM;

OOBSACHATh MPHUYUHBI JIOCTUXKEHUS (HEOOCTHXKEHMS) pe3ysbTaToB HH()OPMAIMOHHOI
NeATeNbHOCTH, JaBaTh OLEHKY IIPUOOPETEHHOMY OMNBITY, YMETb HaXOAWUTh IO3UTUBHOE B
IPOU3OIIEAIIE CUTYyaluy;

BHOCUTb KOPPEKTHUBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB, M3MEHHUBILUXCS
CUTYyallUii, yCTaHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYTHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3yJIbTaTa LIEJIH U yCIOBUSAM.

OMOLMOHAJIBHBIN HHTEJJIEKT:

CTaBUTb ce05l HA MECTO JPYroro 4esjoBeKa, IOHUMAaTh MOTUBBI U HAMEPEHHUS IPYToro.

IpunsTne cedst m Apyrux:

0CO3HABaTh HEBO3MOXXHOCTb KOHTPOJIMPOBATh BCE BOKPYI Ja)Ke€ B YCIOBUSAX OTKPBITOTO
JIOCTYTIa K JIIOOBIM 00BbEMaM HHPOPMAaIIUH.

INPEJMETHBIE PE3YJIbTATDBI

K konny oOyuenust B 7 kiaacce y o0yuatroiierocsi OyayT copMupoBaHsbl CAEAYIOMINUE YMEHHUS:

MOSICHATH HA TIPUMEpaxX CMBICH MOHITHH «HHPOPMAIUsD), «HHPOPMAIIMOHHBIN MPOoIIecey,
«00paboTka nHPOpMAITUNY», «XpaHEHHE HHPOPMALIUNY, «IIepeaada HHPOpMaIuny,

KOAUPOBaTh U JEKOAHWPOBATh COOOIIEHHUS MO 3aJaHHBIM TMpaBUJAM, JEMOHCTPHUPOBATH
MOHMMaHWE OCHOBHBIX PUHIIUIIOB KOAUPOBAHUS HH(DOPMALIMH PA3TUYHON PUPOABI (TEKCTOBO,
rpaduuecKoii, ayano);

CpaBHUBATh JJIHMHBI COOOIICHUH, 3aMHMCAHHBIX B Pa3IUYHBIX alihaBUTAX, ONEPUPOBATH
€IMHULIAMU U3MEepEeHUsl HH(OPMAIIMOHHOT0 00bEMa M CKOPOCTH Mepeavyn JaHHBIX;

OLICHMBAaTh U CpPaBHHUBATh pa3Mepbl TEKCTOBBIX, TpadUuecKuX, 3BYKOBBIX (DaiiioB u
BH1€0(aIIOB;

MPUBOANTHh TPHUMEPHI COBPEMEHHBIX YCTPOWMCTB XpaHCHUS W Iepeiaadd WHOOpMaIuH,
CPaBHUBATh UX KOJMYCCTBEHHBIC XapaKTCPHUCTUKH;

BBIJICTISITH OCHOBHBIC TAIbl B HICTOPHH M ITIOHUMATh TCHACHIIUN Pa3BUTHS KOMITBIOTEPOB U
MPOrPaMMHOTO 00eCTIeueHUsT;

MOJTy4aTh W UCITOJIb30BATh HHPOPMAITUIO O XapaKTEPUCTUKAX ITEPCOHATHLHOTO KOMITBLIOTEPA
U ero OCHOBHBIX D3JeMEeHTaX (Mpoleccop, OmepaTHBHAS MaMsiTh, JOJTOBPEMEHHAsI MaMSTh,
YCTpOWCTBA BBOJa-BHIBOIA);

COOTHOCHUTH XapaKTEPUCTUKN KOMIIBIOTEPA C 33/1a4aMHy, PEIIAeMbIMU C €r0 MTOMOIIBIO;



OPUEHTHPOBAThCSA B HEPAPXUUECKON CTPYKType (hailnoBoi cucTeMbl (3alUChIBaTh MOJHOE
ums (Qaiina (kartanora), nyTh K ¢ainy (katajory) mo HUMEIOLIEMYycs ONHUCAaHUIO (ailioBoi
CTPYKTYpbl HEKOTOPOro HH()OPMALIMOHHOTI'O HOCUTETIS);

paborate C (alIOBOM CHCTEMOH TMEPCOHATBHOTO KOMITBIOTEpA C HCIOJIb30BAHHEM
rpadudeckoro uHTepgelica, a UIMEHHO: CO3/1aBaTh, KOIMPOBATh, IEPEMEIATh, IEPEUMEHOBBIBATD,
yIaJsITh U apXUBUPOBATh (PaliiIbl M KaTaJIOIH, UCTIOIb30BaTh AHTUBUPY CHYIO MPOTPaMMYy;

NPEACTaBIATh  pe3yNbTaThl CBOEH JACSITENbHOCTH B  BHJAE CTPYKTYPHUPOBAHHBIX
WLTIOCTPHUPOBAHHBIX IOKYMEHTOB, MYJIbTUMEIUIHBIX TPE3CHTALIHIH;

uckatb uHpopmanmio B IHTepHeTe (B TOM 4YHCIe, IO KIIOYEBBIM CJIOBaM, II0
N300pa’keHNI0), KPUTUYECKH OTHOCUTHCA K HallIGHHON MH(OpManuu, oco3HaBask OMacHOCTb JJIs
JUYHOCTH ¥ OOIIecTBa pacIpOCTpaHEHUs BPEAOHOCHOW WH(MOpMAIMH, B TOM YHCIE
9KCTPEMHUCTCKOIO U TEPPOPUCTUUECKOIO XapaKTepa;

IIOHUMATh CTPYKTYPY aJIpECOB BEO-PECYPCOB;

UCII0JIb30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKAIUI;

cobimofare  TpeOoBaHMs ~ 0Oe30macHOM  AKCIUTyaTallMM  TEXHMYECKUX  CPEICTB
MH(QOPMAIIMOHHBIX ¥ KOMMYHHUKAI[MOHHBIX TEXHOJOIUH, COOJIONaTh CETEeBOM ITHKET, 0a30BbIE
HOPMbI MH(OPMAIIMOHHOM 3TUKHU U MpaBa IpH padoTe ¢ MPUIOKEHUIMHU Ha JIFOOBIX YyCTPOHCTBaX
u B VIHTepHeTe, BBIOMPATh O€30MacHbIe CTPATErMy OBEICHUS B CETH;

IPUMEHATh METOABl NPOPUIAKTUKH HETaTUBHOI'O BIMSHMS CPEICTB MH(MOPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUI Ha 3/10POBbE MOJIb30BATEIIS.

K koHny oOyuenus B 8 kiacce y o0yuaroierocs Oyayt chopMUpoBaHbI CASAYIOIMINAE YMCHHUS:

MOSICHATBH Ha IPUMEpPaX Pa3Iudus MEXY MO3UIIMOHHBIMU U HEMO3UIIMOHHBIMU CHCTEMaMu
CUMCIICHUS,

3aluChiBaTh W CpaBHUBaTh wLenble yncaa or 0 qo 1024 B pa3iMyHBIX MO3UIMOHHBIX
CHCTeMax CYHCIIEeHUs (C OCHOBaHUSAMH 2, 8, 16), BHINOJHATh apu(MeETHUYECKHE ONeparuy Hal
HUMU,

pacKpbIBaTh CMBICI MOHATUM «BBICKA3bIBAHUEY, <JIOTMYECKAsl OIepanus», «JIOrHYecKoe
BBIpaXKEHUEY;

3aMMChIBATH JIOTMYECKUE BBIPAKEHUSI C UCIIOJIb30BAHUEM JU3bIOHKIIMM, KOHBIOHKIUU U
OTPUIIAHHUS, OMNPENENATh HMCTHUHHOCTh JIOTUYECKUX BBIPAXKEHUH, €CIIM HM3BECTHHI 3HAYEHUS
WCTUHHOCTH BXOJSIIMX B HETO MEPEMEHHBIX, CTPOUTHh TAOJIHUI[bI MCTUHHOCTH JUJISL JIOTHYECKUX
BBIPAJKEHUN;

PacKpbIBaTh CMBICI TOHSTUNW «HUCHOJHUTEIBY), «AITOPUTMY, «IIPOrpaMMay, MOHUMAs
pa3HUILY MEXAYy YIOTPEOICHHEM 3THX TEPMUHOB B OOBIJICHHOU peud U B HHPOPMATHUKE;

OMHCHIBATH AJTOPUTM PEIICHUS 33/1a41 PA3TUIHBIMUA CIOCO0AMHU, B TOM YHCIIE B BUJIE OJIOK-
CXEMBI;

COCTaBJISITb, BBIOJHATH BPYYHYIO M Ha KOMIBIOTEPE HECIOXKHBIE aJTOPUTMBI C
WCIIOJIb30BAHWEM BETBJICHUW M LMKIJIOB JJIsI YIPaBJIEHUS UCIOJHUTEISIMHU, TaKUMU Kak Pobor,
Yepenamnika, YepTEKHUK;

MCIOJIb30BaTh KOHCTAHTbI M TEPEMEHHBIC PA3JIMYHBIX TUIIOB (YUCIOBBIX, JOIMYECKHUX,
CHUMBOJIbHBIX), @ TAK)KE COZAEpKAIMEe UX BhIPAXKEHUS, UCIIOJIb30BATh ONEpaTOp MPHCBAUBAHUS;

MCIO0JIb30BaTh P pa3pabOTKe MPOrpaMm JOrMUYECKUEe 3HAUCHHUS, ONepallii U BhIpaKEHUS
C HUMH;

aAHAJIM3UPOBATH MPEJIOKEHHBIE AITOPUTMBI, B TOM YHUCJIE ONPEAEIATh, KAKUE PE3yIbTaThI
BO3MOKHBI MPU 33JJAHHOM MHO>KECTBE UCXOHBIX 3HAYCHUI;



CO3/1aBaTh U OTJIAXKUBAThH MPOrpaMMbl Ha OJJHOM M3 s3bIKOB IporpammupoBanus (Python,
C++, Tlackans, Java, C#, llkonpHbIl AnropuTMuueckuii SI3bIK), peamu3yrolIe HECIIOXKHbBIC
AJTOPUTMBI 00Pa0OTKHU YMCIIOBBIX JIAHHBIX C HCIOJIb30BAHUEM IIMKJIOB U BETBJICHUH, B TOM YHUCIIC
pealM3yIonre MPOBEPKY JSITUMOCTH OJHOTO [EJIOr0 YHCia Ha APYroe, MPoBEPKY HATYPaJIHHOTO
quclia Ha IPOCTOTY, BBIACICHUS U P U3 HATYPATHHOTO YHCIIA.

K konny oOyuenust B 9 kiaacce y odyuarorerocsi OyayT copMupoBaHbI CAEAYIOMNUE YMEHUS:
pa3buBaTh 3aJayd Ha IMOA3aJa4l, COCTaBIATh, BBHINOIHATh BPYYHYIO MU Ha KOMIIBIOTEpE
HECJIOKHBIE aJITOPUTMBI C HCIOJIb30BaHUEM BETBJIICHMIA, IINKJIOB U BCTIOMOTaTeIbHbIX aJlr OPHTMOB
JUIs yTIpaBJICHUs UCIIOHUTEIAMH, TAKUMHU Kak PoboT, Uepenamika, YepTExXHUK;

COCTaBJIAITh U OTIAKMUBATh IMPOrPAMMBI, PEATU3YIOUIHE THUIIOBBIE aJTOPUTMBI 00PaOOTKH
YHUCIIOBBIX MOCJIEOBATENIFHOCTEH UM OAHOMEPHBIX YMCIOBBIX MAacCHBOB (IMIOMCK MaKCUMYMOB,
MUHHMYMOB, CYMMBbI UJI KOJIMYECTBA 3JIEMEHTOB C 3a/IaHHBIMU CBOWCTBAMH ) Ha OJTHOM M3 SI3BIKOB
nporpammupoBanus (Python, C++, [Mackans, Java, C#, llIkonbHblil AnropuTMudeckuii SI3bIK);

PacKpbIBaTh CMBICI MOHATHA «MOENbY, «MOICTUPOBAHUEY, ONMPENEIIATh BUIbI MOJEIEH,
OLIEHUBATh a/IEKBAaTHOCTb MOJIEIHN MOJEIUPYEMOMY O0BEKTY U LM MOJIEIMPOBaHUS;

UCMOJb30BaTh rpadbl U AEPEBbsI sl MOJCIMPOBAHUS CUCTEM CETEBOM U MEpapXUUYECKOU
CTPYKTYpPBbI, HAXOAUTh KpaT4allIuii myTh B rpade;

BBIOMpATh CIOCOO0 MPEACTaBICHHS aHHBIX B COOTBETCTBUU C IMOCTaBJICHHOW 3ajayei
(Tabmuubl, cxembl, rpaduKy, AUarpaMMbl) C UCIOJIB30BAHUEM COOTBETCTBYIOIIUX MPOTPAMMHBIX
CpencTB 00pabOTKH JaHHBIX;

MCIOJIb30BATh AIEKTPOHHBIE TAONUIIBI 7151 00pabOTKH, aHAIN3a U BU3YaIU3allMH YHCIOBBIX
JaHHBIX, B TOM YHCJIE C BBIJCICHUEM JUANa3oHa TaOJHUIBI U YIIOPSJOUYMBAHHEM (COPTUPOBKONA)
€ro 2J€MEHTOB;

co3/laBaTh M TPUMEHSATh B OJEKTPOHHBIX TaOnuuax ¢opMyiasl s pacyéToB C
UCIOJIb30BaHUEM BCTPOCHHBIX apu(pMeTHueckuX QyHKIMI (CyMMUPOBaHUE U MOICYET 3HAYCHUH,
OTBEYAIOUIMX 3aJJaHHOMY YCIJIOBHIO, CpeAHee apudmMeTrHuyeckoe, MOUCK MaKCHMaJIbHOTO U
MHUHUMAaJIbHOTO 3HAaYeHHUs), a0COMOTHOM, OTHOCUTENBHOM, CMEIIaHHOM agpecaluu;

UCMOJIb30BaTh AJIEKTPOHHBbIE TaONUIBI JUIsI YUCIEHHOTO MOJEIMPOBAHHUS B TPOCTHIX
3a/layax U3 pa3HbIX yUeOHBIX MPEAMETOB;

UCMOJb30BaTh COBPEMEHHbIE HMHTEPHET-CEPBUCHI (B TOM YMCIE KOMMYHUKAIIMOHHbBIE
CEpBHCHI, O0JAUHBIE XPAHWIUINA IAaHHBIX, OHJIAWH-TIPOrPaMMBI (TEKCTOBBIE U TpaduuecKue
PENaKTOPhl, Cpeabl pa3pabOTKM)) B y4eOHOW U TOBCEIHEBHOM JESITEIbHOCTH;

IPUBOAUTH TMPUMEPbl HCHOJb30BAHMSI TE€OMH(MOPMALMOHHBIX CEPBHCOB, CEPBUCOB
TOCYAapCTBEHHBIX YCIYT, 00pa3oBaTelbHbIX cepBHCOB MHTEepHETa B yueOHOW M MOBCEAHEBHOM
NeSITEIbHOCTH;

MCIOJIb30BaTh  paszjM4Hble CPEACTBAa 3alIMThl OT BPEJOHOCHOTO IPOTrPaMMHOIO
obecrieueHus, 3alUINATh TEPCOHANBHYI0 HH(POPMAIHIO OT HECAHKIIMOHUPOBAHHOTO JOCTyNa U
€ro IMOocCHeACTBUM (pa3rjallleHus, T[OJAMEHbI, yTpaThl JaHHBIX) C Y4YE€TOM OCHOBHBIX
TEXHOJIOTUYECKUX M COLUAJIbHO-TICUXOJIOTUYECKUX aCHEKTOB HCIOJb30BaHUS cetu WHTepHer
(cereBasi aHOHUMHOCTb, IU(POBOM Clel, ayTEHTUYHOCTh CYOBEKTOB M PECYpPCOB, OMACHOCTH
BPEIOHOCHOTO KOJ1a);

pacro3HaBaTh TMONBITKH M MPEAYNPEeKIATh BOBJICYCHHE Ce0SI M OKPYXKAIONMX B
JeCTPYKTUBHbIE U KpUMHUHAIbHbIE (POPMBI CETEBOW aKTUBHOCTH (B TOM uuCiIe KUOEpOYJUIMHT,
(bummHr).
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I'1106 4|
11 HIODAIbIaAs CETh TIHTEPHCET 1 CTPATEriH 3 https://m.eds00.ru/M27Y8144E
0e30macHOro MOBEICHUS B HEll
12 Pabora B nHpOpMaIIIOHHOM TPOCTPAHCTBE 3 https://m.edsoo.ru/NGZOUIOE9
Uroro no pazneny 6
Pa3nen 2. Teopernueckne 0CHOBbI MHPOPMATHKH
21 MopempoBaHue Kak METO/I TO3HAHHUSI 8 1 https://m.edsoo.ru/DGM34BVUL
Uroro no pazaeny 8
Pa3nen 3. AnropurmMsl M IPOrpaMMHPOBaHHe
3.1 Pa3paboTka anropuTMOB 1 TporpamMm 6 1 https://m.edsoo.ru/MD5WV172T
3.2 YmupasneHue 2 https://m.edsoo.ru/GKKEIRZFU
Hroro mo paznemy 8
Pasznen 4. UndgopmaniuoHHble TEXHOJIOTHH
41 DJEeKTPOHHBIE TAOIUIIBI 10 https://m.edsoo.ru/HT451019V
"
4.2 HQOPMALHMOHHIE TEXHOJIOrHH B 2 https://m.edsoo.ru/6WEQ7HYED
COBPEMEHHOM 001IIeCTBE
Uroro no pazaeny 12
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 0



https://m.edsoo.ru/M27Y8144E
https://m.edsoo.ru/NGZ0UI0E9
https://m.edsoo.ru/DGM34BVUL
https://m.edsoo.ru/MD5WV172T
https://m.edsoo.ru/GKKEIRZFU
https://m.edsoo.ru/HT45IO19V
https://m.edsoo.ru/6WEQ7HYED

MPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHU S OCHOBHOM
OBPA3OBATEJLHOM ITPOT'PAMMBI

7 KJIACC

Kon
NMpoBepPsIeMOro
pe3yjabTara

IIpoBepsiemMble peIMeTHbIE Pe3yIbTAThl 0CBOEHHUSI OCHOBHOIT
o0pa3oBaTeJIbHOW MPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1

o Teme «lludpoBas rpaMOTHOCTB»

11

[MosicHaTh  HAa  TpuUMepax  CMBICT  TMOHSATHH  «UHQOpMAIHSD),
«uH(pOPMAIIMOHHBIN TIpoIece», «00paboTka WHGpOPMAIMW», «XPaHCHHE

nHpOpMaUM», «repenada uHGOpMaLum»

1.2

IIpuBonuTe IpUMEpPHl COBPEMEHHBIX YCTPONCTB XpaHEHUs M Ieperaqu

PIH(bOpMaLII/II/I, CPaBHUBATH UX KOJIMYCCTBCHHBIC XapPAKTCPUCTUKU

1.3

[onmy4ats 1 HCMOIB30BATH HHPOPMALHIO O XapaKTEPUCTHKAX IIEPCOHATBHOTO
KOMIIBIOTEPA U €70 OCHOBHBIX 3JIEMEHTaXx (IIPOLieccCop, OlepaTuBHAas 1aMsTh,

JOJITOBPCMCHHAA ITAMSITh, YCTpOfICTBa BBOILa-BI)IBOHa)

14

CooTHOCHTH XapPaKTCPUCTUKN KOMIIBIOTCpA C 3aJadaMH, pClIaCMbIMU C €TI0

IIOMOIIBIO

15

OpueHTHpOBaThCSI B HEPAPXUUYECKOH CTPYKType (aiiinoBoii cuctembl
(3amuceIBaTh MOMHOE MMs (haiiya (Kataiora), myTh K Qaiimy (Karaiory) mo
MMEIOLIEMYCS OIMCaHUIO ¢aiinoBoii CTPYKTYpBI HEKOTOPOro

MH(POPMALTMOHHOTO HOCUTEIIA)

1.6

PabGorare ¢ (aiinoBoli cuUcTeMOH MEPCOHAIBHOIO KOMIIBIOTEpa C
UCIONb30BaHueM rpaduueckoro wuHTepdeiica: co3gaBaTh (KOMHPOBATh,
nepeMeInarb, MepeMMEHOBBIBaTh, YAAIATh W AapXUBHUPOBATh (ailibl U

KaTaJIOTH, UCIIOJIb30BaTh aHTUBUPYCHYIO IIPOrpaMmy)

1.7

HUckarp nadopmanyio B IHTepHETE (B TOM YHCIIe IO KIFOYEBBIM CJIOBaM, 110
U300pKEHUI0), KPUTHYECKH OTHOCHTBCS K HaWJIEHHOH WH(OpPMAIWH,
OCO3HABaTh OMNACHOCTh JUI JIMYHOCTH M OOILIECTBA PACIpPOCTPAHCHUS
BPEJOHOCHOW  HWH(pOpPMAalMyi, B TOM 4YHCIE OKCTPEMHCTCKOTO |

TEPPOPHCTHYECKOTO XapaKTepa

1.8

[TornMaTs CTPYKTYpY apecoB BeO-pecypcoB

1.9

Hcnonb30BaTh COBpEMEHHBIE CEPBUCH] HHTEPHET -KOMMYHU KLU

1.10

Cobmnronate TpeGoBaHMsT O€30MACHOM SKCIUTyaTallud TEXHUYECKUX CPEICTB
WHPOPMAITMOHHBIX 1 KOMMYHHUKAI[MOHHBIX TEXHOJIOTHH, COOIOIATh CETEBON
9TUKET, 0a30BbIe HOPMBI WH(GOPMAIMOHHON 3THKW W MpaBa Mpu padoTe ¢
NPUJIIOKEHUSIMH Ha JIIOOBIX ycTpolicTBax M B HTepHere, BBIOMpaTh

Oe30macHrIe CTpareruv 1nMoBCACHUA B CETH
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HpI/IMCHHTI) MECTOABbI HpO(l)I/IJ'IaKTI/IKI/I HCraTUBHOI'O BJIMAHHA CPCACTB
I/IH(l)OpMaHI/IOHHLIX U KOMMYHHKAIlMOHHBIX TEXHOJIOTHM Ha 300POBLE

ITIOJIB30BAaTCIIA

[To Teme «Teopernieckue OCHOBBI HH)OPMATHKIY

2.1

KomupoBars W HmeKOqupoOBaTh COOOIIEHHS 110 33JaHHBIM IIPaBHJIAM,
JIEMOHCTPUPOBATh TMOHUMAHUE OCHOBHBIX IIPUHIIMIIOB  KOIUPOBAHUS

uHpopMaIUK Pa3IMIHON TPUPO/IBI (TEKCTOBOM, rpadMuecKoi, ayauo-)

2.2

CpaBHUBaTh JJIMHBI COOOIICHHWH, 3aMHMCAaHHBIX B Pa3iMYHBIX aliaBUTAaX,
OIEepPUPOBATH €IMHULIAMH U3MEPEHHs HHPOPMALIMOHHOTO 00bEMa H CKOPOCTH

nepeayr JaHHbIX

2.3

OueHuBaTh W CpPaBHUBATH pa3Mepbl TEKCTOBBIX, I'pa(UUecKHX, 3BYKOBBIX

(haiinoB u Buaeodainion

ITo Treme «HpOpPMAITMOHHBIE TEXHOIOT UM

3.1

ITpencraBiarh pe3yabTaThl CBOEH AEATEIbHOCTH B BUJIE CTPYKTYPUPOBAHHBIX

HWIITFOCTPUPOBAHHBIX TOKYMCHTOB, MYHBTHMCHHﬁHBIX HpeBeHTaIII/Iﬁ

8 KJIACC

Kon
NpoBepsieMoro
pe3yabTara

IIpoBepsiemMble npeAMeTHBIE PE3YIbTATHI 0CBOEHUsI OCHOBHOM
o0pa3oBaTeJIbHOW MPOrpaMMbI OCHOBHOT0 0011[ero 00pa30BaHusl

1

ITo Teme «TeopeTnueckre OCHOBBI MH()OPMATHKI

11

[losicHaTe Ha mpuMepax pa3iMuusg MEXAy IMO3UIUOHHBIMH H

HCEIMMO3UIIMOHHBIMH CHUCTEMaMH CUUCIICHHUA

1.2

3anuceiBaTh U cpaBHUBaATh lenble yucna oT 0 mo 1024 B pazmuuHBIX
MO3ULIMOHHBIX CHCTEMaX CYUCIeHHs (C ocHOBaHUSIMH 2, 8, 16), BHIOIHSTH

apu(MeTHIecKie onepanuy HaJl HIMU

1.3

PaCKpI)IBaTb CMBIC]T TTOHSTHUI «BBICKA3BIBAHUEC), «JIOTUYECKAA OIcCpalus),

«JIOT'MIECKOC BBIPAKCHUC)

14

3anuceBaTh JIOTHYECKHE BBIPAXXCHUA C HMCIOJIB30BAHUEM JAN3BbIOHKIHWH,
KOHBIOHKIIMKU W  OTpULAHHA, OHNPCACATL HUCTUHHOCTL  JIOTUYCCKUX
BBIan(CHI/Iﬁ, €CJIM HU3BCCTHHI 3HAYCHHA HCTHHHOCTH BXOJAIIHMX B HEI'O

MEPEMCHHBIX, CTPOUTH Ta6J'H/ILII)I HCTHHHOCTH JJIA JIOTUYCCKUX BLIpa)KeHPIﬁ

ITo Teme «AJ’II‘OpI/ITMLI U IporpaMMUpOBaAHUCH

2.1

PaCKpBIBaTB CMBICH TIOHSTHI CHUCHOJHUTEIIbY, «aJII'OPUTM», «IIPOTrpaMMa,
IMOHMWMas pa3HUully MEKAY y1'[0Tp66J'IeHI/I€M OTUX TCPMUHOB B O6BIJI€HH017[

pedn ¥ B UH(POpPMaTHKE




2.2

OnucelBaTh amr OpUTM PCHICHUSA 3aJla4U pa3JIMYHbIMU CHOCO6aMI/I, B TOM

YUCJIE B BUIE OJIOK-CXEMBI

2.3

COCTaBHHTL, BBIIIOJIHATE BpPYYHYIO W Ha KOMIIBIOTCPE HECCIIOXKHBIC
AJIrOPUTMBI C HCIIOJIb30BAHHUEM BETBJICHUM M ILIMKJIOB IJIs YIIpaBJICHUA

HUCIIOJTHUTECIIAMA

24

Hcnonp30Bark KOHCTAHTHI U NEPEMCHHBIC PA3JIMYHBIX TUIIOB (‘-II/ICJ'IOBBIX,
JIOTHYCCKHUX, CI/IMBOJ'H:HI)IX), a TaKXKeE€ CoACpXKaIME UX BbIPAXKCHHA,

HCIIOJIb30BaTh ONEPATOp MPHUCBaNBAHMS

2.5

Hcnonp3oBats mpu pa3paboTke MporpamMmm JOrHIecKre 3Ha4eHU s, ONlepaun

" BBIPAKCHUA C HUMU

2.6

AHaJ'H/I3I/Ip0BaTB MMPEJIOKCHHBIC AJI'OPUTMBI, B TOM HYHUCJIC OIIPCACIIATDH,
KakKuC pe3ysibTaTbl BO3MOKHBI IIPpA  3aJdHHOM MHOXCCTBC HMCXOIHBIX

3HAUYEHUN

2.7

Co3maBaTh ¥ OTJ@XMBaTh NPOrpaMMBl  HAa OJHOM W3  SI3HIKOB
nporpammupoBanus  (Python, C++, Ilackams, Java, C#, IllkonbHblid
AnroputMuueckuii  SI3bIK), pealM3yIOIIME HECJIOXKHBIC  aJITOPUTMBI
00pa0OTKU YKMCIIOBBIX JaHHBIX C UCIOJIb30BAaHHEM IMKJIOB U BETBIICHHN, B
TOM YHCJIE PEaIM3YIOLINe MPOBEPKY AEIMMOCTH OJHOTO LEJIOro 4ucia Ha
Jpyroe, MPOBEPKY HATYPaJIbHOrO YHCIA Ha MPOCTOTY, BbIACICHHS IUdp 13

HaTYypaJbHOTO YHcia

9 KIIACCA

Kon
NpoBepsIeMOro
pe3yabTara

IIpoBepsiemMble NpegMeTHBIE Pe3yJIbTAaThl 0CBOEHHsI OCHOBHOI
o0pa3oBaTeJIbHOW NMPOrpaMMBbI OCHOBHOT0 00111ero 00pa30BaHusl

1

ITo Teme «ludpoast rpaMOTHOCTHY

11

Hcnons30BaTh  COBpEMEHHBIE  MHTEPHET-CEpPBUCHI (B TOM  YHCIe
KOMMYHHUKAIIMOHHBIE CEPBUCHI, OOJaYHBIE XPaHWIWIIA JAHHBIX, OHJIAWH-
IporpaMMsbl (TEKCTOBBIE U IrpapUIecKhe PeaaKkTOpbl, Cpelsl pa3paboTKH) B

y4eOHOI 1 TIOBCEHEBHOM JIEATEIEHOCTH

1.2

[IpuBoAMTH TpHMEpbl HCHONB30BAaHHS T'€OMH(POPMAIMOHHBIX CEPBHUCOB,
CEpPBHCOB T'OCYIapPCTBEHHBIX YCIIYT, 00pa3oBaTeIbHBIX cepBUCcOB MHTEpHETA

B yueOHOM M MTOBCEAHEBHON JEATEILHOCTH

1.3

Hcnomnp3oBaTh  pasnuyHble  CPEJACTBA  3alUTBI  OT  BPEOHOCHOTO
MPOrPaMMHOT0 OOCSCIICUEHH S, 3alHINATh TEPCOHAILHYIO MH(OPMAIHIO OT
HECAaHKIIMOHWPOBAHHOTO JIOCTyNa W €ro TOCIEICTBUM (pa3riialieHus,
MOJIMEHBI, YTPaThl JaHHBIX) C YYETOM OCHOBHBIX TEXHOJIOTHYCCKUX U

COUAJIBHO-TICHUXOJIOTHUYCCKUX AaCIICKTOB HMCIIOJIB30BaHUA CCTH I/IHTepHeT




(CeTeBafI AHOHHUMHOCTB, HI/I(I)pOBOfI cjca, ayTCHTUYHOCTDb CY6’BCKTOB n

pecypcoB, OITaCHOCTh BPEIOHOCHOTO KOJ1a)

14

PacrniozHaBaTh MOMBITKY U IPEAYPEKAATH BOBIICUCHUE CE0s M OKPY>KAIOIINX
B JIECTPYKTHBHBIC M KPUMHHAJIBHBIE (DOPMBI CETEBOH AKTHBHOCTH (B TOM

gucie KuOepOyIUIMHT, (DHILHHT)

ITo Teme «TeopeTnueckre OCHOBBI MH()OPMATHKHI

2.1

PackpeiBaTh CMBICT TOHSTHH «MOJCNEY», «MOJCIUPOBAHUEY», ONPEHACISThH
BH/IbI MOJICJICH, OIICHUBATh aJICKBATHOCTh MOJICIH MOJICTUPYEMOMY OOBEKTY

" ICJIIM MOJACIMPOBAHUA

2.2

Hcnons3oBarn Fpa(bBI U OCPCBbA UIA MOACIMPOBAHHS CHUCTEM CEeTEBON M

HEepapXUUEcKOl CTPYKTYpHI, HAXOUTh KpaTdalvii MyTh B rpade

Ilo Teme «AnropuT™MBbI U IPOrPaAMMUPOBAHUEN

3.1

Pas6uBath 3alaur Ha 1oA3aaaduv, COCTAaBJIATH, BBIIIOJHATH BPYYHYHO M Ha
KOMIIBKOTEPE HECJIOKHBIC aJI'OPUTMBI C HCIOJIB30BAHUEM BCTBHEHHﬁ,

IUKJIOB 1 BCIIOMOT'aTCJIbHBIX AJITOPUTMOB JJIA YITPABJICHUA UCITIOJIHUTCIIIMU

3.2

CocTaBIsITh 1 OTJIAXKUBATH POTPAMMEI, PEaM3YIOIIME TUITOBBIE AT OPUTMBI
00pabOTKM YMCIIOBBIX IMOCIIEI0BATEIBHOCTEH MM OJXHOMEPHBIX YMCIIOBBIX
MaccuBOB (TMIOMCK MaKCUMYMOB, MHHHMYMOB, CYMMbl HJIM KOJIMYECTBa
SNMIEMEHTOB C 3aJaHHBIMH  CBOKMCTBAMH) Ha OJHOM U3  SI3BIKOB
nporpammupoBanust  (Python, C++, Tlackams, Java, C#, IIkonbHbIH

AnroputMudecKuit S3bIK)

Io Teme «MH(bOpMaITMOHHBIE TEXHOIOTHIY

41

Bribupars criocob npencTaBieHus TaHHBIX B COOTBETCTBUU C TIOCTABICHHON
3agaueil (Tabmuupl, cxeMbl, rpadHKH, IUarpamMmbl) C HCIOJIb30BAHHEM

COOTBCTCTBYIOIINX MMPOrpaMMHBIX CPCACTB O6p360fI‘ K1 JaHHBIX

4.2

Hcnons3oBarn QJICKTPOHHBIC T36J]I/II_ILI JJIA O6pa60TKI/I, aHalIn3a Hnu
BU3yaJIM3allUM YHUCJIOBBIX HAHHBIX, B TOM 4YMCJIC C BbIACJICHUEM JUalla30Ha

TaOJULBI U YIOPSIOUYUBAHUEM (COPTUPOBKOI) €TO IIEMEHTOB

4.3

Co3naBare ¥ MPUMEHSTH B JIEKTPOHHBIX TaOIMIaX (OPMYJIBI U Pacu€ToB
c UCTIOJIb30BAHUEM BCTPOCHHBIX  apU(PMETHUECKHX (byHKIMIA
(cymMMupoOBaHHE M TOACYET 3HAYCHHH, OTBEUYAIOIIMX 3aJAHHOMY YCIIOBHIO,
cpemHee apu(METHYECKOE, IMOMCK MAKCUMAaJbHOTO W MHHUMAJIBHOTO

3Ha4YeHMs1), aDCOMOTHONW, OTHOCUTEIHHOM, CMEIIaHHOW ajjpecaruu

44

Hcmonp3oBarn SJICKTPOHHBIC Ta6J'H/II_IBI JJIA YACJICHHOI'O MOACJIMPOBaHUA B

MMPOCTHIX 3aaa4ax U3 Pa3HbIX leC6HLIX opeaMETOB




IMPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

7 KJIACC

Kon

IIpoBepsieMblii 3J1eMeHT coAepKaHUs

1

[udposas rpaMOTHOCTD

11

Kommeiorep — yHHBepcallbHOE BBIYMCIUTENBHOE YCTPOWCTBO, padoraromee 110
nporpaMme. THIBI KOMITBIOTEPOB: IEpPCOHANBHBIE KOMIIBIOTEPHI, BCTPOEHHBIE
KOMIIBIOTEPBI, CyIepKOMITBIOTEpl. MoOUIbHbIE ycTpoiicTBa. TexHnka 0e30MacHOCTH U

npaBuia padoThl HA KOMITBIOTEpE

1.2

OcHOBHBIE KOMITOHEHTHI KOMITbIOTEpa U UX HasHadeHue. [Ipoueccop. OneparuBHas u
JOJrOBpEeMEHHAsl aMATh. YCTPOMCTBa BBOJAA U BhIBoA. CEHCOpPHBII BBOI, AaTYUKU

MOOUJIBHBIX YCTPOMCTB, CPENICTBA OMOMETPUIECKOH ayTeHTU(DUKAN

1.3

Uctopust pa3BUTHS KOMIBIOTEPOB M MporpaMMHOro obecrnedenus. lloxonenus
KOMIIBIOTEPOB. CoBpeMeHHbIE TEHAEHIIUN pas3BUTHUS KOMIIBIOTEPOB.
Cynepkommbtotepsl. [lapamnensusie  BbluucieHds. [lepcoHalbHBIA  KOMITBIOTED.
[Iporeccop u ero xapakTepHCTHUKU (TaKTOBas 4acToOTa, pa3psaHoOCcTh). OmepaTuBHAS
namsTh. JlonroBpeMeHHas MaMATh. YCTpOWCTBA BBOJA M BbiBOJa. OOBEM XpaHUMBIX
JaHHBIX (OTepaTUBHAS TMAMSTh KOMIIBIOTEpa, JKECTKMHA JWCK W TBEPIOTEIbHBIN
HAaKOIUTENb, IOCTOSHHASI MaMATh CMapT(OHA) U CKOPOCTh AOCTYMA I Pa3IdIHbBIX

BUI0OB HOCHUTEJIEH

14

[IporpammHoe obecnieueHre KommbioTepa. IIprukiaaHoe mporpaMMHOe oOecriedeHe.
CucremHOe mporpamMMHoe obecriederne. CucteMsl mporpamMmupoBanus. [IpaBoBas
OXpaHa TIPOrpaMM W JaHHBIX. becIiaTHble W YCIOBHO-OECIUIaTHBIE MPOTPAaMMBL

CB00OOIHOE TIPOrpaMMHOE 00ECIICUCHE

15

@aiinbl v nanku (karanoru). Tumnsr daiinos. CeolicTBa (aitoB. XapakTepHble pa3Mepsbl
(aiiyIoB pasNMUHBIX THUIOB (CTpaHMLA TEKCTa, JJIEKTPOHHAs KHHra, (ororpadus,

3aMuCh MECHH, BUJICOKIIHIL, IIOJIHOMETPAXHBIA (HHITEM )

1.6

[MpuHune noctpoeHus ¢aitnoBeix cucteM. [lonmHoe nMs Qaiina (marnky, Katauora).

[TyTh K (aiiny (manke, KaTauory)

1.7

@aiinoselii MeHemkep. Pabora ¢ Qaiinamu u mankamMu (kKaTauoramu): CO3JlaHue,
KOMMMPOBaHKUE, IEpeMelIeHre, MEePeUMEHOBaHHEe W yjaneHue ¢aijoB U Tarnok

(xaTanoroB). [Touck ¢aiinoB cpecTBaMU ONEPAITIOHHON CUCTEMBI

1.8

ApxuBauust JaHHbIX. Mcrionp30BaHue MpoOrpaMM-apXuBaToOpoOB

1.9

Kommnbrorepabie BUpPYCbl M JApPYrHM€ BpENOHOCHBIE MporpaMmel. [Iporpammel 1is

3aIUTHI OT BUPYCOB

1.10

Obveaunenne kommbioTepoB B cerb. Cerb UWHTepHer. BeO-crpanuia, BeO-caidT.

Crpykrypa anpecoB BeO-pecypcoB. bpaysep. IlouckoBbie cuctembl. [lomck




uHpOpMAIIMK 1O KJIIOYEBBIM CIIOBaM H 1O wu300pakeHHto. JlOoCTOBEpHOCTH

nHpOpMaIun, noidydeHHoi u3 arepaera

111

COBpeMeHHLIe CCPBUCHI I/IHTepHCT-KOMMYHI/IKaHI/Iﬁ

1.12

CereBoit OTHKCT, 0a3oBEIE HOPMBI HH(l)OpMaHI/IOHHOﬁ OTHUKU U IIpaBa Ipu pa60Te B CCTHU

Untepner. Crparernu 6e3omacHoro noseaeHus B Iarepuere

TeopeTtnueckre OCHOBBI HH()OPMATUKH

2.1

Undopmarus — 0AHO U3 OCHOBHBIX MOHSATUN COBpeMEHHOW Hayku. MH(opmarus kak
CBE/ICHHSI, ITpeTHA3HAYECHHBIE 1JI51 BOCIIPUSTHS YEIOBEKOM, 1 HH(OPMALUs KaK JaHHbIE,

KOTOpbIE MOTYT OBITH 00pabOTaHbl aBTOMATH3UPOBAHHOW CHCTEMON

2.2

JIMCKpPEeTHOCTh JTaHHBIX. BO3MOXHOCTH ONUCAHUS HENPEPHIBHBIX OOBEKTOB U
MPOLIECCOB C IIOMOLIbIO JUCKPETHBIX MAaHHBIX. MHQOpMalnroHHBIE NpOLECCH —

IPOLIECCHI, CBA3aHHBIE C XpaHEHUEM, ITPeo0pa30BaHUEM U Mepeaadei JaHHbIX

2.3

Cumon. Andasut. MormHocTs andaButa. PazHooOpaswe S3bIKOB W an(aBHUTOB.
EcrecTBennbie 1 opMaibHbIC S3bIKA. ATIPaBUT TEKCTOB HA PYCCKOM si3bIKE. JIBOMYIHBIN
andasur. KomrdecTBo BCEBO3MOXKHBIX CJIOB (KOIOBBIX KOMOWHANUWI) (pUKCHMPOBAHHON
JUMHBI B JBoMdHOM andasure. [IpeoOpazoBanue moOoro andaBura K JTBOUYIHOMY.
Kom14yecTBo pa3nuuHBIX CJI0B (DUKCUPOBAHHOHM UMHBI B aj(aBHUTE OMPEACIEHHON

MOILIHOCTHA

24

KoaupoBanue CHMBOJIOB OTHOTO andaBuTa C MOMOIIBIO KOJOBBIX CIIOB B JPyroM

andasuTe, KoIOBas TAOUIA, TEKOANPOBAHNE

2.5

JBomunsiii kof. llpencraBneHne MaHHBIX B KOMITBIOTEPE KaK TEKCTOB B JBOMYHOM

ajdasure

2.6

HNudopmaronnblii 00bEM JaHHBIX. BUT — MUHUMaJIbHAs €IUHUIIA KOJHMYECTBA

nH(popMaLuH — IBOUYHBIN pa3psa. baiit, kunobaiit, merabaiit, ruradait

2.7

CKOpOCTB nepeaayn AOaHHbIX. E,Z[I/IHI/II_ILI CKOpPOCTHU Nepeaadyun JaHHBIX. Hckaxxenune

rH(pOpPMAaLUH [IPH NIepeade

2.8

Konupoanwue TexcroB. PaBHomepHbiit kon. HepaBHomepHsrii kon. Koguposka ASCII.
Bocemubutabie komupoBku. [lorstue o xomupokax UNICODE. [lexomupoBanue
COOOIEHUI C HUCIONB30BAHUEM PAaBHOMEPHOIO M  HEPAaBHOMEPHOIO  KOJa.

HNudopmanmonubiii 00bEM TEKCTa

2.9

OOmiee mpesacTaBiIeHHE O IU(PPOBOM NPEACTABICHUU AYJHOBH3YAJIBHBIX M APYTHUX
HenpepblBHBIX JaHHBIX. KomupoBanue ngera. llgerossle monenu. Mopens RGB.

I'my6una xoguposanus. [lamitpa

2.10

PaCTpOBOC N BCKTOPHOC INPCIACTABJICHUEC H306pa)KCHHﬁ. Ilukcens. OrneHka

nH()OPMAITMOHHOTO 00bEMA TPaPUUECKUX TAHHBIX IS PACTPOBOTO H300PaKEHS
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KOI[I/IpOBaHI/Ie 3BYKa. Pa3p$IHHOCTB " 4acToTa AUCKPCTU3AlU. KomnuectBo kaHalioB
3aIticCu. OHGHKa KOJIMYCCTBCHHBIX NAPaMETPOB, CBA3AHHBIX C IPECACTABJICHHUCM H

XpaHEHHEM 3BYKOBBIX (haifyioB

WudopmanmoHHbIe TEXHOIOTUI

3.1

TeKCTOBBIE JOKYMEHTHI M UX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHuLa, ad3all, CTPOKa, CJIOBO,

CUMBOJ)

3.2

TexcroBrIit mpouccCop — UHCTPYMCHT CO3/1aHN A, pEAAKTUPOBAHNA U Q)OpMaTI/IpOBaHI/Iﬂ

TekcToB. [IpaBuna Habopa TekcTa

3.3

Penaxtuporanue Tekcra. CrotictBa cuMmBojioB. Llpudt. Tuns mpudror (pydieHsle, ¢
3aceuykamu, MoHommpuHHBIE). [lomykupHoe W KypcuBHOe HauepraHue. CBOICTBa
a03ameB: TpaHUIBI, a03alHBIA OTCTYI, WHTEpBal, BbhipaBHHBaHWe. CTuUiEBOE

(dhopmatupoBanue

34

CtpykTypHupoBaHue MH(POPMAIMU C MOMOIIBIO CIIHCKOB M Tabiui. MHOrOypOBHEBBIE

crucku. JloOaBneHre TabIUIl B TEKCTOBBIE IOKYMEHTHI

3.5

Bcraska I/I306pa)KCHI/II\/'I B TCKCTOBBIC NOKYMCHTBI. OOTekaHue H306pa)KeHHfI TCKCTOM.

BxuttoueHne B TEKCTOBBII TOKYMEHT AarpaMM 1 GopMy

3.6

[TapameTpsl cTpaHulpl, HyMepalus crpaHul. Jlo0aBieHne B JOKYMEHT KOJIOHTHUTYJIOB,

CCBIJIOK

3.7

[lpoBepka mnpaBomucanus. PacctaHoBka mepeHOCOB. ['0JOCOBOM BBOI TEKCTa.
Onrtuueckoe pacno3HaBaHue Tekcra. KommbroTepHblid mnepeBoa. lcmosb3oBaHue

cepBucoB cetr VIHTEpHET I 00paboTKM TeKCTa

3.8

3HaKOMCTBO C TpaduyeckuMu penakTopamu. PactpoBble pucyHku. Mcmosb3oBanue

rpadUUeCcKIX MPUMUTHBOB

3.9

Onepali  peAaKTUPOBaHUS T'papUYeCKUX OOBEKTOB, B TOM 4YHCIE IM(PPOBBIX
(hororpadmii: n3MeHeHne pazmepa, 00pe3Ka, TOBOPOT, OTpaKEHHE, padoTa ¢ 00JIACTAMH
(BBIIENICHME, KONMMPOBAaHWE, 3aJIBKA IIBETOM), KOPPEKIMS IBETa, SPKOCTH W

KOHTPACTHOCTH

3.10

Bekropnas rpaduka. Co3gaHue BEKTOPHBIX PHCYHKOB BCTPOCHHBIMH CpEICTBAMU
TEKCTOBOIO IpOIeccopa MM JAPYTUX mporpamMm (mpuioxkenuil). JloGaBineHue

BEKTOPHBIX PUCYHKOB B JJOKYMEHTHI

3.11

[TonroroBka MynbTUMeAUAHBIX Tipe3eHTarmii. Ciaiin. JloObaBneHre Ha ciaii TeKCTa u

n300paxeHnii. Pabota ¢ HECKOIBKUMH CliaiiiaMu

3.12

Jo6aBnenre Ha claiil ayJMOBU3yaNbHBIX JAHHBIX. AHUMAIUS. | UTIepCChUTKI




8 KJIACC

Kon

IIpoBepsieMblii 3J1eMeHT coAepKaHUs

1

Teopetnueckre OCHOBBI HH()OPMATUKH

11

HenosuionHsle W MO3WIMOHHBIE CHUCTEMbI cuucieHus. Andasur. OcHoBaHUE.
Paspépuyras Qopma 3anmucu uucia. IlepeBox B JECATUYHYIO CUCTEMY YHMCEN,

3allMCaHHBIX B APYTUX CUCTEMAaX CHUCIICHUA

1.2

Pumckas cucreMa cuuciaeHus

1.3

[Bonunas cucrema cuncienus. IlepeBon nensix yucen B npenenax ot 0 mo 1024 B
JIBOMYHYIO CUCTEMY cuMciieHHs. BoceMepnuHas cuctema cuncienus. [lepeBon yncen
U3 BOCBMEPHUYHOM CHCTEMBl B JBOMYHYIO M JECSATUYHYIO CHUCTEMbl M OOpaTHO.
ecrnaauarepuyHas cucteMa cuncieHus. IlepeBon uncen U3 mecTHaaUaTePUIHOMN

CHCTEMBI B IBONYHYIO, BOCBMEPHYHYIO U IECATHYHYIO CUCTEMbI U O0paTHO

14

Apudmernyeckre onepanyy B ABOMYHON CHCTEME CUHCIICHHS

1.5

Jlornyeckue BbicKa3biBaHMs. Jlornyeckue 3HaU€HUs BbICKa3bIBaHUI. DeMEeHTapHbIE U
COCTaBHbIE BBICKa3blBaHUs. Jlornueckue onepauuu: «w» (KOHBIOHKIMS, JIOTHYECKOE
YMHOXKEHUE), «HIM» (IU3BIOHKIMS, JIOTHYECKOE CIIOKEHHE), «HEe» (JIOrm4ecKoe
orpuuanue). Ilpuopurer soruueckux omnepamuil. OnpeneraeHrue HCTUHHOCTH
COCTaBHOT'O BBICKA3bIBAHMSI TP U3BECTHBIX 3HAUYEHUSIX HICTUHHOCTH BXOJSIINX B HETO

OJIEMCHTAapPHBIX BBICKA3bIBAaHU

1.6

Jlornueckue BbipaxkeHus. llpaBuia 3ammcu Joruyeckux BbIpaxkeHuid. llocTpoeHue

T3.6J'II/II_[ HNCTHHHOCTH JIOTHYCCKUX BI:Ipa)KeHI/Iﬁ

17

Jlornueckue 31meMeHThI. 3HAKOMCTBO C JIOTHYCCKIMH OCHOBAMU KOMITIBIOTEPaA

ANTOpUTMBI U IPOrpaMMHUPOBAHKE

2.1

Tlonsarue ajiropuTMa. Hcnonmaurenn AJITOPHUTMOB. AJ'IFOpI/ITM KaK IUIaH YIIPAaBJICHUA

HCIIOJTHHUTCIIEM

2.2

Csoiicta anropurma. CriocoObl 3amucy anropuTma (CIIOBECHbIH, B BUJE OJIOK-CXEMBI,

mporpamMmma)

2.3

AnroputmMudeckne KOHCTpYKIMH. KoHCTpykumsa — «cnemoBanue». JImHeHHBIN
aJrOpUTM. OrpaHyeHHOCTh  JIMHEHHBIX  aQJITOPUTMOB: HEBO3MOKHOCTb
IPEeSyCMOTPETh 3aBUCHMOCTB I10CJIEIOBATEIbHOCTH BBIIOJIHSIEMBIX HEWCTBUHM OT

HCXOOHBIX JaHHBIX

24

KOHCprKIII/ISI «BCTBJICHUCY». IIOJIHAs1s W HCIOJHasA q)OpMI)I. Brimonnenne wu
HCBBINIOJIHEHUE YCJIOBUSA (I/ICTI/IHHOCTI) n JIOXHOCTb BI)ICKa3I)IBaHI/I$I). HpOCTI)IG u

COCTaBHBIC yCJIOBUSA

2.5

KOHCTPYKL[I/IH IOBTOPCHUEC» . HUKJIbI C 3aITaHHBIM YHCJIOM HOBTOpCHHP’I, C yCJIOBUEM

BBIITOJIHCHU S, C HepeMCHHOﬁ OHKJIa




2.6

Paspabotka 1151 popManbHOro UCTIOTHUTES AJITOPUTMa, TIPUBOISILETO K TPeOyeMoMy
pe3yabpTaTy MpH KOHKPETHBIX HCXOAHBIX JaHHBIX. Pa3paboTka HECIOXKHBIX
QJIITOPUTMOB C HCIOJIb30BAHUEM LIMKJIOB M BETBJICHUI /IS yIIpaBiieHNs (popMaTbHBIMH
UCIOTHUTENSIMYU.  BBIlTONHEHHWE anropuTMOB BpPYYHYI0O M Ha  KOMIIBIOTEpE.

CHHTAKCUYECKHE U JIOTMYECKHE OMMOKHA. OTKa3bI

2.7

S3eik mporpammupoBanust (Python, C++, Java, C#, IlIkonbHbBIH AJITOPUTMHAYECKAN
S3pik). CucremMa MpOrpaMMHPOBAHUS: PEAAKTOP TEKCTa MpOrpaMM, TPaHCIATOD,

OTJIAYUK

2.8

HepeMeHHaﬂ: THII, UM, BHAYCHUC. He_ﬂ])le, BCHICCTBECHHBIC 1 CHUMBOJIBHBIC IICPEMCHHBIC

2.9

Oneparop npucBauBaHusA. ApUGMETHYCCKUE BRIPAKEHHS U MTOPSAIOK UX BBIYMCIICHUS.
Onepanuy ¢ METBIMA YUCIIAMU: IEJOYUCICHHOE JEJICHUE, OCTAaTOK OT JICJICHUSL.

ITpoBepka 1eIMMOCTH OTHOT'O IEJIOT0 YHCia Ha APYyroe

2.10

BerBnenusi. CocraBHble YCIOBHS (3alHCh JIOTHYECKUX BBIPAKCHUH Ha HM3yd4aecMOM
A3bIKE IIporpaMmupoBanusi). Haxoxkaenne MUHUMYMa U MakCUMyMa U3 JIBYX, TPEX U

IIGTI:.IpéX qrcen. Pemenne KBaApPaTHOI'O YpaBHCHH I, UMCIOIICTO BEIICCTBCHHBIC KOPHU

2.11

,Z[I/IaJ'IOFOBaﬂ OTJIaJlKa IIporpaMm: IIOHIAroBO€ BbIIOJIHCHHUC, IMTPOCMOTP 3HAYCHHUI

BCJIMYHUH, OTJIaJOYHBII BBIBO/, BBI60p TOYKH OCTaHOBA

2.12

[Mukn ¢ ycnoBueMm. Anroput™ EBKimMIa Uil HaXOXKICHHS HAaHOOJBIIEr0 OOIIEro
JIeTUTeNs JIByX HAaTypalbHBIX 4Yncell. PasOmeHne 3ammcu HATypajabHOTO 4YMCIA B

HO3I/IHI/IOHHOI71 CUCTEME C OCHOBAHUEM, MCHBLIIMM HJIM PABHBIM 10, Ha OTJICJIbHBIC

nudpsr

2.13

ukn ¢ mepeMeHHOW. AJNTOPUTMBI MTPOBEPKU JEIMMOCTH OJHOTO LEJIOr0 YHCia Ha

Jpyroe, MPOBEPKH HATYPAIIBHOIO YHCIA Ha TIPOCTOTY

2.14

O0paboTka CcHUMBONBHBIX JIaHHBIX. CHMBOJBHBIE (CTPOKOBBIE) TIEpPEMEHHbIE.
[MocumBonbHAsT 00paboTka cTpok. [TonCU€T YacTOTHI MOSIBIICHNUS CUMBOJIA B CTPOKE.

Berpoennsie dhyHkiun 111 00paboTKH CTPOK

2.15

Onpe;[eneHI/Ie BO3MOKHBIX PE3YyJIbTATOB pa6OTBI ajiroputMa Iprd 33aJaHHOM
MHOXECTBEC BXOIHBIX JaHHBIX, OHNPEACICHUEC BO3MOXHBIX BXOAHBIX JaHHBIX,

MPUBOJAIIMX K TAaHHOMY pE3yJIbTaTy

9 KJIACC

Kon

IIpoBepsieMblii 3J1eMeHT coep:KaHusI

1

Hudposas rpaMOTHOCTH

11

I'moGaneHas cerb UnutepHet. IP-anpeca y3i0B. CeTeBoe XpaHeHHE NaHHBIX. MeTombl
WHIMBUIyAIBHOTO M KOJUICKTUBHOIO pa3MeleHus] HOBOM uHpopmarmu B MHTepHETE.

bonbmme JaHHBIC (I/IHTepHCT -JAaHHBIC, B YaCTHOCTH JAHHBIC COMAJIbHBIX CCTGIZ)




1.2

[lonsTne 00 wHQOpMaMOHHON O€30MacHOCTH. YTPO3bl  HH(OPMAIHOHHOM
Oe3omacHOCTH TIpu paboTe B IIOOATBHOH CETHM W METOJbI MPOTUBOICHCTBUS WM.
IMpaBuna Oe3omacHOW ayTeHTH(QUKAWK. 3aliuTa JTHYHOH WHQPOPMAIUM B CETH
Wntepner. besonacHbie crpaternu moBeneHust B cetn Muteprer. [Ipexynpexnenne
BOBJICUCHUSI B JICCTPYKTHBHBIC W KPUMHUHAIBHBIE (DOPMBI CETEBOM aKTUBHOCTH

(xnbepOysmuHr, pummHr 1 1pyrue Gopmbl)

1.3

Buns! nesirensrocti B HTepHETE. IHTEpHET-CEPBHUCH: KOMMYHHKAIIMOHHBIE CEPBUCHI
(mouToBast ciry0a, BUJe0-KOH(EPEHII-CBA3b U APYTHE), CIPABOYHBIEC CITY>KOBI (KapThI,
pacnicaHds ¥ JApYrue), MOUCKOBBIE CITYKObI, CIyObl OOHOBJICHHSI MPOrPAMMHOTO
obecrieuenust u Apyrue ciyxObl. CepBHUCHI TOCYAApPCTBEHHBIX yciyr. OOnauHble
XpaHwmina jgaHHbIX. CpencrBa COBMECTHOH pa3paOOTKH JOKYMEHTOB (OHJIAMH-
oducer). IlporpammHoe obecrieueHHE Kak BeO-CEpBUC: OHJIAHHOBBIE TEKCTOBBIE M

rpaduyeckie peaaKkTopbl, Cpeibl pa3paboTKH MPOrpaMM

TeopeTnueckre 0OCHOBBI HHPOPMATUKU

2.1

Mognenb. 3amaun, perraeMple ¢ TOMOIIBI0 MoenupoBanms. Kiaccndukarmm Mmoenei.
MarepuanpHple (HaTypHble) W HWHGOPMAIMOHHBIE MOjeNH. HenpepeiBHBIE W
nuckpeTHole Momenn. WmurtanmonHele Momenwn. UrpoBeie momenmn.  OreHka

COOTBETCTBHS MOJIETN MOJEIIMPYEMOMY OOBEKTY H LEJISIM MOETINPOBAHUS

2.2

Tabmrunbie Monenu. TabuIa Kak mpeJIcTaBIeHUE OTHOIICHHMSI

2.3

ba3pr manabIX. OTOOp B TaOIMIIE CTPOK, YIOBIETBOPSIONINX 33/IaHHOMY YCIIOBHIO

24

I'pad. Bepmmna, pedbpo, myrs. OpHeHTHPOBAHHBIE W HEOPHEHTHPOBAHHBIE TPadbI.
Jnuna (Bec) pedpa. Becoast marpuiia rpada. ymiHa myTy Mexay BeplIMHaMuy rpada.
[louck ontumansHoro mytd B rpade. HaganpHast BepmmHa (MCTOUHUK) U KOHEUHAs
BeplMHa (CTOK) B OpPHEHTHpOBAaHHOM rpade. BbiuncieHune KoiMuecTBa NyTed B

HalpaBJIeHHOM AllMKIMYECKOM rpadge

2.5

JHepeBo. Kopenb, BepmmHa (y3ein), JHCT, peOpo (mayra) nepesa. Bricora nepesa.
[Monnepeso. [lpumepbl ucnonbs3oBanusi aepeBbeB. [lepeOop BapHaHTOB € MOMOLIBIO

nepeBa

2.6

[TonsiTne MaTeMaTH4YeCKOM MO/IeNH. 3a/1auu, pelraeMble ¢ TOMOIIBI0 MATeMaTHIECKOT O
(xoMmbIOTEpHOT0) MOAeMpoBanus. OTINYne MaTeMaTHYECKOM MOJIENN OT HaTypHOMH

MOJICJIA ¥ OT CJIOBECHOT'O (JINTEPATYPHOIr0) OMUCAHHUS OOBEKTa

2.7

OrTanbel KOMIBIOTEPHOIO  MOJEJIMPOBAHUA: ITOCTAaHOBKA 33/1a4M, IOCTPOECHHE
MaTeMaTHUYeCcKOd MOJENH, NMpOorpaMMHAs pealu3alusi, TeCTHPOBAHUE, IPOBEICHHE

KOMITBIOTEPHOI'O SKCIICPUMEHTA, aHAJIU3 €0 pe3yJIbTATOB, YTOYHCHUEC MOICIN

Anr OPHUTMBEI U ITPOrpaMMUPOBAHUC

3.1

Pa3buenue 3amaum Ha mnopzamaun. CocTaBieHME QITOPUTMOB U TPOrpamMM ¢
WCIIONIb30BaHUEM BETBJIEHUM, IMKIOB U BCIIOMOTAaTENbHBIX aJTOPUTMOB I

YIIpaBJICHUA UCITIOJITHUTEIEM UM APYT'UMH UCITIOJIHUTEIISIMA




3.2

Tabmunpie BenmunHbl (MaccuBhl). OmHOMEpHBIE MaccuBbl. COCTaBIICHHE U OTIIAJIKa
MPOrpaMM, PEATTM3YIOIIUX THITOBBIC aJTOPUTMBI 00OpaOOTKH OIHOMEPHBIX YHCIIOBBIX
MacCHBOB, Ha OIHOM M3 s13bIKOB TiporpammupoBanus (Python, C++, IMackais, Java, C#,
[IxonpHBI ANTOPUTMUYECKHH SI3BIK): 3aMTOIHEHUE YMCIOBOTO MAaCCHBA CITYYaiHBIMH
YHUCIIAMHU, B COOTBETCTBUH ¢ (HOPMYJIOi MM TyTEM BBOJIA YHCEIT, HAXOXKICHUE CYMMBI
2JIEMEHTOB MAcCHUBA, JIMHEHHBIM MOMCK 3aJaHHOTO 3HAYCHUS B MACCUBE, IMOJACYET
SJIEMEHTOB MACCHBA, VYIIOBJETBOPSIONIMX 3aJaHHOMY YCIOBHIO, HaXOXJICHUE

MUHHMMAJIBHOTO (MAaKCHMAaJIbHOT0) 31eMeHTa MaccuBa. COpTHpOBKa MaccuBa

3.3

OOpaboTka TOTOKA JAaHHBIX: BBIUMCICHWE KOJNMYECTBA, CYMMEI, CpPEIHETO
apI/I(bMeTI/I‘IeCKOFO, MHUHHUMAJIBHOT'O nu MaAaKCUMAJILHOT' O 3HAUYCHU A SJICMCHTOB

MMOCJICAOBATCIIbHOCTH, YAOBJICTBOPAIOIIUX 3aIdHHOMY YCJIOBUIO

34

VYupasnenue. Curnan. O6parnast cBsi3b. [lonyuenne curaanoB or uuQPOBEIX AATIYNKOB
(kacaHus1, pacCTOSIHUSI, CBETA, 3ByKa U Ipyroro). [IpuMeps! ncmonp30Banus IpUHIMIA
00paTHOM CBSI3M B CHCTEMaXx yNpPaBJIECHHs TEXHUYECKUMHU YCTPOICTBAMHU, B TOM YHCIIE
B poOororexHuke. llpumepsl poOOTH3MPOBAHHBIX CHCTEM (CHCTEMa YMPaBICHUS
IBMKEHUEM B  TPaHCIHOPTHOM  cuCTeMe, CBapodHas JIMHHMA  aBTO3aBOJa,
aBTOMATU3MPOBAHHOE YIpAaBJICHUE OTOIJIECHHMEM JIOMa, aBTOHOMHAas CHCTEMa

yIpaBJeHHs TPAHCIOPTHBIM CPEICTBOM U IPYTHE CHCTEMBI)

HNndopmanmoHHble TEXHOIOTUN

4.1

[lonste 00 SMEKTPOHHBIX TaOnmWmax. THUOBl JAHHBIX B SYEHKaxX OSJICKTPOHHOH
tabmumsl. PenakrupoBanne u gopmarupoBanne Tadmmi. Berpoennsie GyHKum s
MOMCKa MAaKCUMyMa, MUHAMYMa, CyMMBI U cpefiHero apudmernyeckoro. CopTupoBKa
JAHHBIX B BbIOEJIEHHOM auana3oHe. [locTpoenune auarpamm (TUCTOrpaMma, Kpyrosast

Juarpamma, TouedHas auarpamma). Beibop tuna quarpamMmmat

4.2

[IpeoOpazoBanue Qopmyn mnpu komupoBaHUHM. OTHOCUTENBHAs, a0CONIOTHAs W

CMCIIIaHHas agpecanus

4.3

VCcnoBHBIE BBIYUCICHUS B IEKTPOHHBIX TaOmunax. CyMMHpOBaHHE U MOJCYET
3HAa4YEHUI, OTBEUAIOMIMX 3alaHHOMY ycioBrI0. O0paboTka O0MbIINX HAOOPOB JAHHBIX.

UmncneHHoe MOZICTTMPOBAHKE B AJICKTPOHHBIX TAOIMIIAX

44

Pone naopManimOHHBIX TEXHOJIOTHUI B Pa3BUTUN 3KOHOMHUKH MHpPa, CTPaHbl, PErHOHA.
OtkpeIThle 00pa3zoBaTenbHbe pecypebl. [Ipodeccun, cBszaHHBIE ¢ HHPOPMATUKOW U
WHPOPMAITMOHHBIME TEXHOJOTUSMH: BeO-au3aiiHep, MPOrPaMMUCT, Pa3padOTUHK
MOOMJIBHBIX MPHUJIOKEHNH, TECTUPOBIIMK, aPXUTEKTOP IMPOrPaMMHOr0 oOecTieyeHus,

CIICIUAIMCT 110 aHaJIM3y NaHHBIX, CHCTEMHBIN AJIMUHUCTPATOP




ITPOBEPAEMBIE HA OI'D 110 UH®OPMATHUKE TPEBOBAHMUS K
PE3YJBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMBI
OCHOBHOI'O OBIIEI'O OBPA30BAHUA

Kox
NpoBepsieMoro
TpeOoBaHUSA

IIpoBepsiemble TpeGoBaHMs K MPeAMETHBIM pe3yJibTaTaM 6a30Boro
YPOBHSI 0CBO€HHSI OCHOBHOIT 00pa3oBaTe/IbHOI MPOrpaMMBbI OCHOBHOTO
o0uiero odpasosanust Ha ocHoBe PI'OC

1

3HaTh (TIOHUMATD)

1.1

Brnanenne OCHOBHBIMH TOHATHSMU: MH(OpPMAIWMs, Tepeaada, XpaHeHue
00paboTka WHGOPMAIUH, AITOPUTM, MOJETb, MU(POBOH MPOAYKT M HX

HCIIOJIb30BAHUC AJId PCILICHUSA y‘le6HBIX " MPAKTUYCCKUX 3ada4

1.2

BJ'IaILGHI/Ie MNOHATHUAMMU: BbICKA3bIBAHUC, JIOTHYCCKAA OIICpaluns, JJOrH4CCKOC

BBIPAKCHUC

YMers

21

VMmenne OIICpUpOBaTh CAUMHUIIAMU N3MCPCHUSA I/IH(I)OpMaLII/IOHHOFO 00BEMa

1 CKOPOCTH ME€pEAavIn JaHHBIX

2.2

YMeHue 3annceBaTh U CpaBHUBATH 11eJble yucia ot O mo 1024 B pazmmuHbIx
MO3UILIMOHHBIX CUCTEMaxX CUMCIICHUS C OCHOBaHUSIMH 2, 8, 16, BBIOIHSITH

apnq)Memqecm/Ie Oornepanuyy HaJl HUMH

2.3

YMeHne KoaupoBaTh U ISKOJJUPOBATH COOOIIEHUS MO 33JJaHHBIM TPaBUIIaM;
MMOHMMaHNE OCHOBHBIX MPUHIMIIOB KOJUPOBAaHUS MH(OpMALMU pa3InyHON

MIPUPOJIBL: TEKCTOBOMU, TPaUUSCKOU, ay IO

24

VYMeHne 3anuchiBaTh  JIOTHUCCKHE BBIPpAXXCHHA C  HCIIOJIb30BAHUEM
AU3BIOHKIWH, KOHBIOHKIUHU W OTpUllaHHA, OIIPEACIATh HNCTUHHOCTH
JIOTHYCCKUX BBIpa)I(eHHﬁ, €CJIM U3BCCTHBI 3HAYCHUA NCTUHHOCTH BXOAAIINX
B HCEIro MNEpEMCHHBLIX, CTPOUTH Ta6J]]/ILIBI HUCTUHHOCTH JIA JIOTHYCCKHX
BLIpa)KGHHﬁ; 3alIUCBIBATDH JIOTUYCCKUC BBIPAXKCHUSA HA U3Yy4aCMOM A3BIKC

IIPOTrpaMMHU POBaHHUSL

2.5

YMeHre COCTaBISITh, BBITIONHATH BPYYHYIO H Ha KOMIIBIOTEPE HECIOXKHBIC
QITOPUTMEI IS yrpaBieHus ucnonaurensmu (Yepermamka, YUepTéxank u
JIPyTHE); CO3/laBaTh W OTJAXKUBATh NMPOIPaMMBI Ha OJHOM M3 S3BIKOB
nporpammupoBanust (Python, C++, Tlackams, Java, C#, IlIkoabHbIiA
ANropuTMUYECKUN  SI3BIK), peaNM3yIOINUE HECIOXKHBIC aJTOPUTMBI
00pabOTKN YHCIIOBBIX JIAHHBIX C UCIIOJE30BAHUEM ITUKIIOB M BETBIICHUI;
yMeHHE pa30MBaTh 3a7auyd Ha T0J33Jadd, HCIIOJIb30BaTh KOHCTAHTHI,
MePEMCHHBIC M BBIPAKCHUS DPA3JIUYHBIX TUIIOB (YHUCIIOBBIX, JIOTHYECKUX,

CHUMBOJIbHBIX); AHAJIM3UPOBATH MPEIJIOKEHHBIA AITOPUTM, ONpPEAEIITS,




KakKu€ pe3yJibTaTbl BO3MOXHBI IIPU 3aJaHHOM MHOKCECTBEC HMCXOIHBIX

3HAYEHUH

2.6

YMeHue 3anucaTh Ha M3y4aeMOM SI3bIKE MPOrpPaMMHUPOBAHUS AT OPUTMBI
MPOBEPKU JIEJIMMOCTH OIHOIO IEJIOr0 4YHuclia Ha JApYyroe, IPOBEPKU
HaTypaJbHOTO YMCJa Ha MPOCTOTY, BBIAEICHHS IHU(p W3 HATypalbHOrO
9yyciaa, I[OMCK  MakCUMYMOB, MHHHMYMOB, CYMMBl  YHCJIOBOH

IOCJIC10OBATCIbHOCTH

2.7

Bnagenvie yMEHHEM OpHEHTHPOBATHCS B HEPAPXHYECKONW CTPYKTYpe
(ainoBoil cucTeMbl, paboTaTh C (adHIOBOM CHCTEMOH NEPCOHAILHOTO
KOMIIBIOTEPa C UCIONB30BaHUEM Tpaduueckoro wHTepdeiica, a UMEHHO:
cOo3/1aBaTh, KOIMPOBATh, IEPEMEIIATh, IECPECUMCHOBBIBATh, YIAIATh |

apXuBHUPOBaTh (HailyIbl U KaTaioru

2.8

Brnanenue YMEHUSAMH W HAaBBIKaAMU HCIIOJIb30BaHUS PIH(bOpMaL[I/IOHHBIX "
KOMMYHUKallMOHHBIX TEXHOJIOTHI JJI1 TIOUCKa, XpaHCHUA, O6pa6OTKI/I nu

nepeayy U aHaJIM3a Pa3IndHbIX BUIOB HH(OPMAIMN

2.9

YMmenne BbIOMpaTh CIOCOO IMPEJCTABICHUST JAaHHBIX B COOTBETCTBUU C
MOCTABJICHHOW 3amadyeid (TaONuIlbl, CXEeMbI, TpaHKH, AWArPaMMBbI) C
WCIONB30BaHUEM COOTBETCTBYIOIIUX MPOrPaMMHBIX CPEICTB 00pabOTKU

JTAHHBIX

2.10

YMmenne ¢GopMann3oBaTh U CTPYKTYPHPOBATh HH(OPMAIUIO, HCIONB3YS
ANIEKTPOHHBIE Ta0IMIl AN O0paOOTKM, aHanmM3a W BU3YaJM3alHd
YUCIIOBBIX JAaHHBIX, B TOM YHCIIE C BBIJICTICHUEM JHAaIra3oHa TaOIHIBI U
YIOPSIIOYMBAHUEM (COPTUPOBKOM) €ro 3JIEMEHTOB; YMCHHE NMPUMEHSTH B
ANIEKTPOHHBIX TaOyMIax (oOpMyJibl JJII PacdyéToOB C HCIIOJIb30BAHUEM
BCTPOSHHBIX (YHKIWIA, a0CONIOTHOH, OTHOCHUTEIBHOW, CMEIIaHHOM
aJipecaliuy;, WCIOJIL30BaTh OJIIEKTPOHHBIC TAOJUIBI JUII YWCIIEHHOTO

MOJACIMPOBAHMS B ITPOCTHIX 3a/Ia4aX U3 PA3HBIX y‘le6HLIX apeamMEcToB




INEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, TIPOBEPAEMbIX HA OI'D ITO
NHPOPMATHUKE

Kon

IIpoBepsieMblii 3JieMeHT colep:KaHust

[Mudposas rpaMOTHOCTD

11

@aiinbl v manku (katanoru). [lpuHmmner noctpoeHus ¢ainoBeix cucreM. [lomHoe
ums ¢aiina (manku). [lyte k Qaiiny (manke). Padora ¢ ¢aiinamMu u karamoramu
CPEeICTBaMH OMNEPALIMOHHOW CHUCTEMBL CO3/aHHE, KOMMPOBAaHME, NEPEMEIICHHE,
nepeuMeHOBaHue W yjaneHue (aiioB n mamnok (kartanoro). Tumbl (aitios.
CaoiictBa (¢aitioB. QaiinoBeiii  Menemxkep. Ilowck ¢aitnoB cpencrBamu

ONEPALMOHHON CHCTEMBI

12

O0beaunenne kommbioTepoB B ceTh. Cerh UHTepHET. BeO-cTpanuia, BeO-caiir.
Crtpykrypa anpecoB BeO-pecypcoB. bpayszep. IlouckoBeie cucrembl. Ilouck
uHpOpPMAUK O KJIIOYEBBIM CJIOBaM M M0 H300pakeHHI0. JlO0CTOBEPHOCTH
uHpopmarun, noayueHHol u3 Muarepuera. IP-agpeca y3noB. CeteBoe xpaHeHue

JaHHbIX

Teopernueckue 0CHOBBI HHPOPMATUKU

2.1

JuckpeTHOCTh NaHHBIX. BO3MOXHOCTH ONMMCAHWS HEMPEPHIBHBIX OOBEKTOB U
MPOIIECCOB C MOMOIIBIO TUCKPETHBIX JaHHBIX.

CumBon. Andasutr. Mommocts andasuta. JIBomunsni andasut. KommdectBo
BCEBO3MOXHBIX CJOB (KOMOBBIX KOMOHMHAIMI) (QUKCUPOBAHHOW JJIMHBI B
nBonyHoM andasure. [IpeoOpazoBanme mo0oro andaBura K ABOMYHOMY.
KonndecTBo paznuyHbIX clI0B GUKCHPOBAHHOH JUTMHEI B andaBuTe onpeaeaéHHon
MOIITHOCTH.

Koauposanue cuMBOIOB 0AHOrO aniaBuTa ¢ HTOMOIIBIO KOAOBBIX CJIOB B IPYTOM
andasuTe, KomoBas Tabnuma, JekomupoBaHue. KoampoBaHWE ~TEKCTOB.
Pasnomepnsbiii kon. HepaBHomeprsiii kon. Komupoka ASCII. BocemuOutHBIC
konupoBku. [lonstue o komupoBkax UNICODE. JlexomupoBanue cooOIeHUH C
UCIIOJIb30BaHUEM PAaBHOMEPHOr0 M HepaBHOMEpHOro kona. VHQopmaroHHBII

00BEM TEKCTA

2.2

HNudopmarmonnsii 00E€M NaHHBIX. BUT — MUHUMAabHAsS €IMHUIA KOJHMYECTBA
WHpOPMAIIUK — JBOWYHBIA pa3psi. EIUHUAIBI W3MepeHus WHPOPMAIMOHHOTO
00b€Ma maHHbIX. buT, 6alT, KUI00aT, Merabaiit, ruradait. CKOpoCTh Nepeaadn

JaHHBIX. EAMHUIEI CKOPOCTH TIepead JaHHBIX

2.3

Koauposanue ngera. LieroBrie Mogemi. Moaens RGB. I'nybuna konupoBaHusi.
ITanutpa.
PactpoBoe u BekTOopHOE TmpejcTaBieHue wu3o0paxkeHuit. [lukcens. OneHka

MHPOPMALIMOHHOT0 00BEMa rpaMuECKUX TaHHBIX ISl PACTPOBOr0 H300PasKeHUS




24

KOI[I/IpOBaHI/Ie 3BYyKa. Pa3p$IJIHOCTI) u dvacrora 3ammcu. KoamyecTBo KaHAJIOB
3aIlicCu.
OHCHKa KOJIMYCCTBECHHBIX IIapaMCTPOB, CBA3AHHBIX C TIIPCACTABJICHUEM U

XpaHEeHHEeM 3BYKOBBIX (paiinos

2.5

HenosunmoHHble W MO3WIIMOHHBIE CUCTeMBI curciienus. Andasut. OcHOBaHUE.
PazBépHyTast popma 3ammcu umcna. llepeBom B HECSITUYHYIO CHCTEMY YHCEI,
3aMMCaHHBIX B PYTUX CUCTEMAaX CUUCIICHUSL.

Pumckast cucreMa cuucieHusa

2.6

JBonunHas cucrema cuncienus. [lepeBon rienpix uncen B mpeaenax ot 0 1o 1024 B
JMIBOMYHYIO CHUCTeMY cumcieHus. Bocekmepwunas cucrema cumcnenus. [lepeBop
Yhcell W3 BOCBMEPHUYHON CHCTEMBl B JBOMYHYIO) H JICCATHYHYIO CHUCTEMBI H
oboparno. lllectHammarepuunas cucrema cuucieHus. llepeBom uymcen wu3
MIECTHAAIATEPHYHON CHUCTEMBI B JBOMYHYI), BOCEMEPUYHYIO U JECATUIHYIO
cucteMbl W 00paTHO. ApH(METHYECKHE Orepaldd B JIBOUYHOW CHCTEME

CUHMCJICHUA

2.7

Jlormyeckne  BbICKaszpiBaHWs.  Jlormueckue — 3HAUYEHHS  BBICKA3bIBAHUIL.
DOneMeHTapHble W COCTaBHbIE BBICKA3bIBaHMS. JIOTWYECKHWE OMeparum: «m»
(KOHBIOHKIWS, JIOTHYECKOE YMHOXCEHHE), «WIn» (IU3BIOHKIHS, JIOTHYECKOE
CJIOKEHHE), «He» (JIornyeckoe oTpulianue). [IpropuTer JTOoruuecKkux omnepanmii.
OmnpeneneHre NCTAHHOCTH COCTABHOT'O BBHICKA3BIBAHMS, €CIIM M3BECTHHI 3HAUCHHS
WUCTHHHOCTH BXOJSAIIMX B HEr0 3JIEMEHTAPHBIX BbICKa3biBaHWH. Jlormueckue
BhIpakeHus. [IpaBuia 3ammcm Jormdeckux BeipakeHui. [loctpoenme Tabmuig

HCTUHHOCTH JIOTUYCCKUX Bblpa)i(eHI/Iﬁ

2.8

Jlornueckue 31eMeHThI. 3HAKOMCTBO C JIOTHYCCKUMH OCHOBAMU KOMITBIOTEPA

2.9

HenpepeiBuble ¥ AucKpeTHble Monaenu. WmMurtanuonHsle monenau. WUrpossie
monem. OreHKa aJIeKBaTHOCTH MOJCIH MOJETHPYyEeMOMY OOBEKTY W IIEsIM

MOACIIMPOBAHUA

2.10

Tabmunkie MOICIIHN. Ta6m/1ua KaK MpEACTAaBJICHUEC OTHOUICHUA. ba3znr JaHHBbIX.

OT16o0p B TaOIMIIE CTPOK, YAOBJIECTBOPSIIOIINX 33aHHOMY YCIOBHUIO

211

I'pad. Bepumna, pebpo, myTs. OpueHTHPOBAaHHBIE K HEOPUEHTUPOBAHHBIE TpadBbl.
JlimHa (Bec) peOpa. Becomas marpuna rpacda. J[imuHa myTH MEXAy BeplIIMHAMU
rpacda. Ilouck ontuManbHOro myTH B Tpade. HauanbHas BepmHa (MCTOYHHK) U
KOHEYHasl BepIIMHA (CTOK) B OPHEHTHPOBAHHOM Tpade. Brrancienne konmuecTna

nyTeil B HAPaBJICHHOM AllKINYECKOM rpade

212

Hepeso. Kopens, BepmHa (y3en), ymct, pedpo (ayra) nepesa. Beicora aepesa.
[MonnepeBo. Ilpumepsl wucmosnb30BaHus JaepeBbeB. [lepebop BapuaHTOB C

IIOMOIIBIO A€PEBA

AJNTOpUTMBI U IPOrpaMMHUPOBAHKE




3.1

CaoiictBa anroputMa. CriocoObl 3alMCH aaroputMa (CIOBECHBIH, B BHJE OJIOK-
CXEMBI, POrpamMMa).

CocTaBiieHHE aJIrOPUTMOB U IIPOrPaMM C UCIIOJIb30BAHUEM BETBIICHUH, LIUKIIOB U
BCIIOMOTATEIbHBIX ~QJITOPUTMOB IJisl  ympaBieHus ucnoinutenem (PoOor,
Uepemnamka, YepTéxxHuk U apyrue). BoImonHeHne anropuTMOB BPYYHYIO W Ha

KOMITBIOTEPE

3.2

S3eik  nporpammupoBanus (Python, C++, Tlackams, Java, C#, IlIkonbHbIi
AnroputMu4eckuit S3bIk).

Cucrema npOrpaMMHpOBAHMS: PENAKTOP TEKCTa IPOrpamM, TPaHCISATOP,
OTJIaT4HK.

[lepemennas: Tum, ums, 3HadeHue. llenble, BeIIECTBEHHBIE M CHMBOJIBHBIC
IIEPEMEHHBIE.

Omneparop mpucBauBaHusl. ApUPMETHYECKHE BBIPAXKEHUS W TOPSAOK HX
BbuucieHns. Onepanyu ¢ UeJIbIMH YHCIaMH: LEJIOUMCIICHHOE JEJIeHnEe, OCTaTOK
ot aenenus. Bersnenust. CoctaBHbIE YCIIOBUS (3aIIMCh JIOTUUECKUX BBIPAYKEHUH Ha
M3y4aeMoM sI3bIKe mporpaMMmupoBanusi). Haxoxxaenne MUHIMyMa

Y MAaKCHMYMa U3 IBYX, TPEX U YETBIPEX uucell. Penienne KBagpaTHOrO ypaBHEHUS,
MMEIOILETo BellecTBeHHble KopHU. Llukn ¢ ycinoBuem. AnroputM EBximpa s
HAXOXKICHUS HauOOJIbIIET0 OOLIET0 JeNUTeNs [BYX HaTypalbHBIX YHCEll.
Pa30uenue 3anmcu HaTypanbHOro YKciia B MO3UIMOHHON CUCTEME C OCHOBAHHUEM,
MEHBIIIMM WM paBHbIM 10, Ha oTaenbHble HUMPBL [MKT ¢ MEepeMEHHOM.
AJNTOpUTMBI POBEPKH AEIMMOCTH OJHOTO LIEJIOTO YHClia Ha APYroe, MPOBEPKH

HaTypaJbHOT'O YKCIIa Ha TIPOCTOTY

3.3

OO6paboTka CHUMBOJBHBIX AaHHBIX. CHMBOJIBHBIE (CTPOKOBBIE) IE€pEMEHHBIE.
IlocumBosbHasE 00paboTka CTpoK. [loAcY€T YacTOThI MOSIBJICHHS CHUMBOJA B

cTpoke. BecTpoeHHbIE QYHKIMH JIJ1s1 00paOOTKU CTPOK

3.4

OHpeHeHGHI/IG BO3MOJXHBIX PE3YyJIbTATOB pa6OTLI ajiropyutMa I1pu JaHHOM
MHOKECTBE BXOAHBIX HAHHBIX, OIIPECACIICHHUC BO3MOXXHBIX BXOJHBIX JJaHHBIX,

IPUBOIALIMX K JAHHOMY pe3yjbTaTy
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Tabmuunble BenmmuuHBl (MaccuBbl). OmHOMepHBIE MaccuBbl. CocTaBiieHHE U
OTJIaJIKa MIPOTPaMM, PEATM3YIOIINX TUTIOBBIE aJITOPUTMBI 00Pa0OTKH OJTHOMEPHBIX
YHCJIOBBIX MAaCCHBOB, Ha OJHOM U3 s3bIKOB mporpammupoBanus (Python, C++,
Ilackams, Java, C#, IllkomeHbIi ANTOpUTMUYECKHA SI3BIK): 3aloONHEHUE
YUCJIOBOTO MAaCCHBa CIy4aliHBIMHA YHCJIAMH, B COOTBETCTBHH C (DOPMYIION HITH
MIyTEM BBOJIA YHCEII, HAXOKIECHUE CYMMBI 3JIEMEHTOB MAacCUBA, JIMHEHHBIA TOUCK
3aJIaHHOT'0 3HAUCHUS B MaCCUBE, TTOJICUET 3JICMEHTOB MaCCHRBA, YIOBJICTBOPSFOIINX
3aJIaHHOMY YCJIOBUIO, HaXOXJICHHE MUHHUMAIILHOTO (MaKCUMAJILHOIO) DJIEMEHTA
MaccuBa. CoptupoBka MaccuBa. OOpaOOTKa IIOTOKA ITaHHBIX: BBIYHCIICHHE

KOJIM4YECCTBA, CYMMBI, CpE€AHETO apI/I(bMCT HNYCCKOIO, MHWHHMAJIBHOI'O u




MAaKCUMAaJIbHOT'O 3HAYCHUA 3JICMCHTOB IOCJICAOBATCIIbHOCTH, YAOBJICTBOPAIOUIINX

3aaHHOMY YCJIOBHIO

3.6

VYmupasnenue. Curnan. O6patHas cBsizb. [lonmyueHune curHamoB oOT HU(POBBIX
JaTYNKOB (HAmpuMep, KacaHWs, pacCTOSHHSA, CBeTa, 3ByKa). I[Ipumepsl
WCIONB30BaHMsI TPUHIMIA OOpaTHOM CBS3M B CHCTEMax yNpaBICHUS
TEXHHYECKUMH YCTPOWCTBAMH C TIOMOIIBIO JIaTYMKOB, B TOM 4YHCIE B

poOOTOTEXHUKE

WnpopmamoHHbIE TEXHOIOTHH

4.1

TekcToBbIe JOKyMEHTHI U UX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHHMIIa, ad3all, CTpoKa,
CJIOBO, CUMBOII).

TekcroBelli mpomeccop — HWHCTPYMEHT CO3JAHUS, pPENaKTHPOBaHUS U
¢dopmaTupoBaHus TekcToB. [IpaBuna Habopa Tekcra. PemakrmpoBaHHe TeKcTa.
CeoiictBa cumBoiioB. llpudr. Tumsl mpudroB (pyOieHsle, ¢ 3aceuKkami,
MoHommpuHHbIe). [lomyxupHoe u KypcuBHOe HauepraHue. CBOWCTBa ab3alleB:
IpaHuIlbl, a03alHBII OTCTYN, MHTEpBaJ, BhIpaBHUBaHHE. [lapameTpbl cTpaHUIBI.
CruneBoe (opmatupoBanue. CTpyKTypupoBaHHE HH(GOPMAIMU C TIOMOIIBIO
CIHCKOB 1 Tabmui. MHOroypoBHeBbIe ciicku. J{oOaBieHne Tabuui B TEKCTOBbIE
JOKyMEeHTHl. BcTaBka u300pakeHMII B TEKCTOBBIE JOKYMeHTH. OOTekaHue
n300pakeHN i TeKCTOM. BKITFOYeHNe B TEKCTOBBIN JOKYMEHT Auarpamm, Gopmy,

HyMEpaLUH CTPaHHMLI, KOJOHTUTYJIOB, CCBIJIOK U IPYTUX SJIEMEHTOB

4.2

PactpoBrie pucynku. Mcnons3oBanne rpaduaecKux MPUMHTHBOB.

Onepanuy peakTHPOBaHUS TpapUUECKUX OOBEKTOB, B TOM 4YHCIC IM(POBHIX
tdotorpaduii: n3MeHeHHne pa3Mepa, oOpe3Kka, MOBOPOT, OTpakeHHe, padoTa C
obmacTsMu (BBIJICICHHE, KOIMPOBAHHWE, 3alMBKA I[BETOM), KOPPEKIWS IIBETA,
SIPKOCTH U KOHTpacTHOCTH. BekropHas rpaduka. Co3iaHre BEKTOPHBIX PUCYHKOB
BCTPOEHHBIMU CPEICTBAMH TEKCTOBOTO TIPOIECCOpa WM APYTUX IIporpaMm

(mpunoxxenuii). Jlo6aBiaeHne BEKTOPHBIX PUCYHKOB B JIOKYMEHTHI

4.3

[MoaroroBka MynsTHMETHHHBIX TpeseHTarwmit. Craiin. JloGaBneHue Ha ciaiin
TeKcTa U n3o0paxkenuii. Pabora ¢ HeckonpkuMu craiiiamu. [loGaBieHue Ha cinaig

AyJJMOBHU3YyaJIbHBIX TaHHbIX. AHI/IMaI_II/IH. FI/IHepCCBIJ'IKI/I
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Tumel JaHHBIX B sSYCHKaX OJIEKTPOHHOW TaOmuiel. PepakrupoBanne u
(dopmatupoBanue TaOiMIL. BceTpoeHHBIE (QYHKIMH i MOMCKA MaKCUMyMa,
MUHHMYMa, CyMMBI U cpeaHero apumerndeckoro. COpTHpOBKa JIaHHBIX B
BbIIENIEHHOM nuana3oHe. [loctpoeHne aumarpamm (rHUCTOrpamma, KpyroBas
IuarpaMMa, TodedHasi muarpaMma). Beibop tuma nmarpammel. [IpeoGpasoBanue
dbopmyn mpu xomupoBaHuH. OTHOCHTENbHAs, aOCOJIOTHAsT W CMEIIaHHAsS

azipecanus




4.5

VYcoBHBIE BBIUMCIICHHS B AJIEKTPOHHBIX TaOmmmax. CyMMHUPOBaHHUE W TOACUET
3HAYCHH, OTBEUAIONMX 3aJaHHOMY yclioBuro. OOpaboTka OoNbIIMX HAOOPOB

JaHHBIX. UKCIIeHHOE MOJIENIMPOBAHKE B AIIEKTPOHHBIX TaOMIax




YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBSIBATEJIBHBIE YUEBHBIE MATEPUAJIBI J1JIS1 YYEHUKA

* Uudopmatuka: 7-i kinacc: 0a30BbIl YPOBEHB: YU4€OHUK; 5-€ U3laHue, IepepaboTaHHOE
bocosa JI.JI., BocoBa A.FO. Akumnonepnoe obmiectBo «M3narensctBo «IIpocsemienne

* UndopmaTtuka: 8-it kiaacc: 6a30BbIi ypOBEHB: YUEOHHUK; 5-€ U3aanue, nepepaboTanHoe
Bbocosa JI.JI., BocoBa A.FO. Aknmoneproe o6miectBo «M3mparensctBo «IIpocBemnienne»

* UndopmaTtuka: 9-it knacc: 6a30BbIi ypOBEHB: YUEOHHUK; 5-€ U3aanue, nepepaboTanaoe
bocosa JI.JI., bocoBa A.IO. Akunonepnoe obuectso «M3narenscto «Ilpocsemenue»

METOAUYECKHUE MATEPUAJIBI 1JIS1 YUYUTEJISA

e Uudopmaruka, 7 kiacc, yueOHUK 0a30BbIl ypoBeHb / bocosa JI.JI., bocora
A.1O., AkimonepHoe obmiectBo «M3matenbctBo «IlpocBemenney, 2026

e HHudopmaruka, 8 kiacc, yueOHuk 6a3oBblii ypoBens / bocosa JI.JI., bocosa
A.1O., Axmonepnoe obmectBo «M3narensctBo «IIpocBemenuey, 2026

e Iudopmaruka, 9 kiacc, yueOHuK 60a30Bbil ypoBeHb / bocosa JI.JI., bocoBa
A.IO., AkimonepHoe obmiectBo «M3matenbeTBo «IlpocBemenney, 2026

e HHudopmaruka. 7 knacc. PaGouas Tetpans. B 2-x yactsax. ba3oBblil ypoBeHb
/ bocora JI.JI., BocoBa A.10O., Akiimoneproe ob1mectBo «3maTenbcTBo
«IIpocenienue», 2026

e Hudopmaruka. 8 kinacc. PaGouas tetpans. B 2-x yactsax. ba3oBblit ypoBeHb
/ Bocosa JI.JI., BocoBa A.FO., AkunonepHoe o6miecTBo «M3aaTenbeTBo
«IIpocsemenuer, 2026

e UMHudpopmaruka. 9 knacc. Pabouas Tetpans. B 2-x yactsax. ba3oBblit ypoBeHb
/ bocosa JI.JI., BocoBa A.1O., AkunonepHoe obmiectBo «M3narenbcTBo
«IIpocBenienue», 2026

e COOpHHK CAaMOCTOSITEIBHBIX U KOHTPOJIBHBIX PabOT 17151 7 Kilacca BXOJIUT B
coctaB YMK no undopmatuke JI. JI. bocosoii, A. FO. bocoBoii 1151 ocHOBHOM 1IKOJBI (7 -
9 knacc, 6a30BbIil ypoBeHs), M3natensctBo: BMUHOM. JlaGoparopus 3Hanui, 2025

e COOpHUK CaMOCTOSITENBHBIX U KOHTPOJIBHBIX Pa0OT 17151 8 Kjlacca BXOJIUT B
coctaB YMK no undpopmaruke JI. JI. Bocosoii, A. FO. bocoBoii st ocHoBHOM 1TKOHI (7 -
9 knacc, 6a30BbIi ypoBeHb), M3natensctBo: BUHOM. Jlaboparopus 3uanuii, 2025

e COOpHUK CaMOCTOSITEIbHBIX U KOHTPOJIBHBIX Pa0OT 117151 9 Kj1acca BXOIUT B
cocraB YMK no undopmaruke JI. JI. bocosoii, A. FO. bocoBoii 1151 ocHOBHOM 1IKOJbI (7 -
9 knacc, 6a30BbIi ypoBeHb), M3natensctBo: BUHOM. Jlaboparopus 3nanuii, 2025

e Hudopmaruka. 7-9 xnaccel. Meronuueckoe nocodue / JI. JI. bocona, A. 0.
Bocora, A. B. Anatonses, H. A. AkBmisiHOB. — 3-€ u311., nepepad. — M. : BUHOM.
JlabopaTopus 3nanuit, 2019.

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCbI U PECYPCBI CETH
HUHTEPHET

o «Slupekc Yueonux» (paznen «Mubopmatukay). Pecypc BkIo4EH B eepanbHbIiI
NIepeYeHb IJIEKTPOHHBIX 00pa30BaTEIbHBIX pecypcoB MuHmnpocsemieHus PD.
[Hoaxoaut st 7-9 KIaccoB: €CTh TEOPETUUECKUE MOAYJIN, HHTEPAKTUBHBIE 3aJIaHUS C
ABTOMPOBEPKOM, aHATTMTHKA IS YIUTEIISL.



Poccuiickas 3sekTpoHHas mkoJia (PILI) — temarnueckne ypoku 1mo BceM
paszzenam Kypca.

Enunas ko/nexknusi uugpoBbix odpazoBareabHbix pecypcoB (EK HHOP) —
OMOJIMOTEeKa aHMMAIIMI, MHTEPAKTUBHBIX 3aJaHui, BAPTYaJIbHbIX JJAOOPATOPHIA 11O
TeMaM MH(OPMAaTUKH.

Onunait-miargopmsl s npaktuku: klava.org, keybr.com (nist TpeHrpOBKH
KJIaBUATYpHOT'0 Habopa).
O6pa3oBaTe/IbHbIE CEPBHCHI TSI KOHKPETHBIX 33/1a4: CO3aHHe MTPE3CHTAIIHH,

paboTa ¢ TEKCTOBBIMU M IpaMUECKUMHU PENAKTOPAMHU, CPEBI IPOrPAMMUPOBAHUS
(manpumep, KyMup ans anroputMuszanun).



