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NNOACHUTEJIbBHAS 3AIIMCKA

[Iporpamma o uHQopmMaTKe Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMsl COCTABJICHA Ha
OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHON MPOrpaMMBI
OCHOBHOTO 001ero obpasoBanus, npenacraieHHbIXx B @I'OC 00O, a Tawke denepaabHOR
paboueit mporpaMMbl BOCITUTAHHUSI.

[Mporpamma mo nH(opmaTuke AaéT MpeAcTaBICHUE O IENsIX, O0Iel CTpaTeruu o0y4IeHus,
BOCIIUTAHUS W PAa3BUTHSA OOyJarONMXCS CpeIcTBaMH HWHQPOpPMAaTHKHM Ha 0a30BOM YpPOBHE,
YCTaHABIIMBAE€T  00sA3aTENbHOE  TNPEAMETHOE  COJIEpXKaHHWe,  NPEIyCMaTpUBaeT  €ro
CTPYKTYpUPOBAHUE IO pa3esiaM U TeMaM.

[lporpamma 10 wWHQGOPMATHKE ONpEAEIsIeT KOJMYECTBEHHBIE H  KAaueCTBEHHBIC
XapaKTepUCTUKH Yy4eOHOTO Marepuana s KaKAOT0 ToJa HW3Y4eHHUsS, B TOM YHCIE JUIS
COJIEP)KATEIFHOTO HAIOJIHEHUS PAa3HOTO BHJA KOHTPOIS (IPOMEKYTOYHOH —aTTecTaluu
00y4Jaronmxcsi, BCEPOCCHICKUX MPOBEPOUHBIX pabOT, TOCYJAPCTBEHHOW NTOTOBOM aTTECTALIUH).

[Iporpamma o wHGOpPMaTUKE SBISETCS OCHOBOW JUISI COCTABJICHUS aBTOPCKUX y4eOHBIX
POrpaMM, TEMATHIECKOTO TJIAHUPOBAHUS Kypca yIUTEIEM.

Lensmu u3ydeHuss UHGOPMATHKU HA YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUS SBIISIOTCS:

dopMupoBaHHME OCHOB MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTHS Hayku HWHGOPMATHUKUA, JOCTHIKCHHSM HAyYHO-TEXHHYECKOrO IMporpecca U
OOIIECTBEHHOI MPaKTUKH, 3a CYET pa3BUTHUSI MIPEACTaBICHUM 00 HHPOPMAIIUU KaK O BayKHEUIIeM
CTPAaTETMUYECKOM pEeCcypce pa3BUTHS JUYHOCTH, TOCYAAapCTBA, OOIMIECTBA, TMOHMMAHUS POJU
MHQOPMAIIMOHHBIX MPOIECCOB, MHPOPMAIIMOHHBIX PECYpPCOB M MH(OPMALIMOHHBIX TEXHOJIOTHH B
ycinoBHX U(poBO TpaHchopMalui MHOTHX cep HKU3HU COBPEMEHHOTO OOIIECTBA;

o0ecrieyeHre yCIOBUM, CIOCOOCTBYIOIMX PA3BUTHIO aJTOPUTMHYECKOTO MBIIUICHUS Kak
HE00X0/IMMOTO YCIOBHUS MPOPECCUOHATBFHON AESITENbHOCTH B COBPEMEHHOM MH(POPMAIMOHHOM
o0ITecTBE, MPEIONATAIONIETO CIIOCOOHOCTh O0yJaroImerocss pa3ouBaTh CIIOKHBIC 3aadyd Ha
Oojee mpocThie MOA3a/a4yM, CPaBHUBATh HOBBIE 33JaYdl C 33Ja4yaMH, PEHICHHBIMHU paHee,
OTIPE/ICNISATh WArH ISl JOCTH)KEHUS Pe3ylbTaTa M TaK JlaJiee;

dopMUpoBaHME W pa3BUTHE KOMIETEHIMHM OOydarommXxcsi B 00JACTH HMCIOJIb30BAHUS
MHQOPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTUM, B TOM YMCJIE 3HAaHUM, yMEHUN U HaBBIKOB
paboTel ¢ uHpoOpMaIMel, MPOrpaMMUPOBAHUS, KOMMYHHUKAIIMH B COBPEMEHHBIX IH(POBBIX
cpelax B yCIOBHSX oOecrieueHust HHPopMaIlMOHHOI 6€3011acCHOCTH TUYHOCTH 00YYaroIerocs;

BOCITUTAHHE OTBETCTBEHHOTO M M30MPATEIFHOTO OTHOIICHUS K MH(OpManmuu ¢ yd€rom
IOPAaBOBBIX M OJTUYECKUX AaCMEeKTOB €€ pacHpoCTpaHEHUs, CTPEMIIEHHUS K HPOAOIDKEHHIO
oOpa3zoBaHus B oOsactTu WHGOPMAIMOHHBIX TEXHOJOTUM W CO3UIATEIIBHOW JEATEIIBHOCTU C
MpUMEHEHUEM CPEJICTB WHPOPMAITUOHHBIX TEXHOJIOTHH.

NudopmaTka B OCHOBHOM 00111eM 00pa30BaHUN OTPaAKaET:

CYIIHOCTh MH(MOPMATHKM KaK HAydHOH JUCHMIUIMHBI, HW3yYalolleld 3aKOHOMEPHOCTH
NpPOTEKAaHUS W BO3MOXKHOCTH aBTOMAaTH3allUM HHQOPMALIMOHHBIX MPOIECCOB B PA3NUUYHBIX
cucTeMax;

OCHOBHBIE O0JIaCTM TIpUMEHEHHUS HWHHOPMATUKU, TMPEXKAe BCEro HHQOpPMALMOHHBIE
TEXHOJIOTHH, YIIPABJICHUE U COLIUATIBbHYIO Cepy;

MEXTU CIIUTUTHHAPHBIN Xapakrep HHPOPMATHKA ¥ MH(QOPMAIIMOHHON JIEATSITLHOCTH.

W3ydenne wuHGOPMATUKUA OKa3plBaeT CYIIECTBEHHOE BIMSHHE Ha (GOpMUpOBaHUE
MHUPOBO33pEHHUS 00YUJaIOMIETOCs, €ro KU3HEHHYIO MO3UINI0, 3aKIabIBAET OCHOBBI TOHMMAHHUSI
OPUHUKUIOB (QYHKIMOHUPOBAHUS W UCIOJNB30BaHUS HMHGOPMAIMOHHBIX TEXHOJIOTHH Kak



HEOOXOJMMOT0 HMHCTPYMEHTa MPAKTHUYECKH JIFOOOW JEATEIBHOCTH M OJHOTO W3 Haumbosee
3HAYUMBIX TEXHOJIOTHYECKUX JOCTHKCHUN COBPEMEHHOW 1M BHIIM3AIIuU. MHOTHE MpPEAMETHEIE
3HAHMUS U CIOCOOBI EATENIbHOCTH, OCBOCHHBIE OOYYaIONMMUCS MPU HU3y4eHUH WHQPOPMATHKH,
HaXoAT TpPUMEHEHHE KaK B paMKax OOpa3oBaTEIbHOIO Ipoliecca MPU H3YYEHUH JPYrux
MpeIMETHBIX obOJacTel, TaKk U B MHBIX JKU3HEHHBIX CUTYAIlUSIX, CTAHOBSTCS 3HAYUMBIMH JIJIS
dopMUpOBaHUS Ka4eCTB JUYHOCTH, TO €CTh OPHUCHTHPOBAaHBI Ha (QOPMHUPOBAHHE
METAIPEIMETHBIX B IMYHOCTHBIX PE3YJABTATOB OOYICHUSI.

OcHoBHBIC 3amaun ydeOHoro mpeamera «MHQopmatuka» — chopMuUpoBaTh Y
00yJaIOIIMXCSL:

MOHMMaHHUE TMPUHIHUIOB YCTPOHCTBA U (YyHKIMOHUPOBAHUS OOBEKTOB LK (POBOrO
OKPY)KCHHSI, TPEACTABIICHUS 00 HCTOPHH W TEHICHIUSX Pa3BHTHSA WH(POPMATHKH IEpPHOJIA
1 @poBoit TpaHchopMal COBPEMEHHOTO O0IIEeCTBA;

3HAHWS, YMEHHUS W HAaBBIKA TPAMOTHOM ITOCTAHOBKH 3a]1a4, BOSHUKAIOIIHMX B MIPAKTHYCCKON
JESTeTLHOCTH, JIJIS UX PEIICHUS ¢ TTOMOIIKBI0 HH(OOPMAIIMOHHBIX TEXHOJIOTHH, YMEHUS 1 HaBBIKA
dopMan30BaHHOTO OMHUCAHUS TOCTABJICHHBIX 33/a4;

0a3oBbIe 3HAHUS 00 MHPOPMALIMOHHOM MOJISTUPOBAHUH, B TOM YHCJIE O MAaTEMaTUUYECKOM
MOJICTTUPOBAHUH;

3HaHHE OCHOBHBIX AJITOPUTMHUYECKUX CTPYKTYp M YMEHHE MPUMEHSATh 3TU 3HAHUS Ui
MOCTPOCHHUS AJITOPUTMOB PEIICHHUs 337124 110 UX MATEMATUUECKIM MOJIEIISIM;

YMEHHUSI M HaBBIKM COCTABJICHHS MPOCTHIX MPOTPAMM IO MOCTPOCHHOMY QJITOPUTMY Ha
OJIHOM M3 SI3BIKOB TTPOTPAMMHPOBAHHS BEICOKOTO YPOBHS,

YMEHUS U HaBbIKM A((HSKTUBHOTO HCIOJIB30BAHUS OCHOBHBIX THUIIOB MPHUKIAIHBIX
nporpamMm (MIPHUIIOKEHU) OOITET0 Ha3HAYCHUS W WH(QOPMAITMOHHBIX CUCTEM IS PEIICHHS C UX
MOMOIIBIO MPAKTHYECKUX 3aj]ad, BiajgeHue 0a30BBHIMH HOpMamMH HHGOPMAIMOHHOW ITHKH H
npaBa, OCHOBaMH MH(OPMaIIMOHHON O€30MacCHOCTH;

YMEHHE TPaMOTHO WHTEPIPETUPOBATh PE3YJAbTATHI PEIICHUS] TPAKTUYSCKUX 3aad C
NOMOIIKBI0  HMHQPOPMAIIMOHHBIX  TEXHOJIOTUH, TMPUMEHSTHh TMOJYYEHHBIE pe3ylbTaThl B
IIPAKTUYECKOU JIEATENBHOCTH.

Lenu u 3amauu u3ydeHHss WHGOPMATUKUA HA YpOBHE OCHOBHOIO 00IIEro odpa3zoBaHUs
OTIPENENAIOT CTPYKTYPY OCHOBHOTO COZAEpKaHHS ydeOHOro mnpeaMera B BHJE CIETYIOIIMX
YETBIPEX TEMATHYECKUX PA3/EIIOB:

U QpoBas rpaMOTHOCTH;

TEOPETUYECKNE OCHOBBI MH(POPMATHKH;

AJITOPUTMBI U TPOTPAMMHPOBAHHE;

MHQOPMAIIMOHHBIE TEXHOJIOTUH.

Ha usydyenue mndopmatiku Ha 6a30BoM ypoBHe orBoauTcs 102 waca: B 7 wiacce — 34
yaca (1 gac B Henmemo), B 8 wiacce — 34 vaca (1 gac B Henmeno), B 9 kiacce — 34 vaca (1 gac B
HEJIEINIO).



COJEPKAHUE OBYYEHUA
7 KIIACC

Hu¢posas rpaMoTHOCTH

KomnbloTep — yHHBepcajibHOE YCTPOMCTBO 00pad0TKM JaAHHBIX

Komnpiorep — yHUBEpcaJdbHOE BBIYMCIUTEIBHOE YCTPOHCTBO, paboTtaromiee 10
nporpamme. TUIIBI KOMITBIOTEPOB: NMEPCOHAIBHBIE KOMIIBIOTEPBI, BCTPOEHHBIE KOMIIBIOTEPBI,
CyNepKOMIBbIOTEphl. MOOUIIbHBIE YCTPOMCTBA.

OCHOBHbBIE KOMIIOHEHTHI KOMIIbIOTEpa W KX Ha3zHadeHue. lIponeccop. OmneparuBHas u
JIOJITOBPEMEHHAsl TaMATh. Y CTPOMCTBA BBOJIA M BBIBOA. CeH COPHBINA BBOI, AATYNKA MOOUITBHBIX
YCTPOWCTB, CPEACTBA OUOMETPUYECKON ayTeHTH(UKALIIH.

Hctropust pa3BUTHUS KOMIIBIOTEpPOB M MporpamMmHoro oOecrnedeHus. [lokonenus
KOMITbIOTEpOB. COBpEMEHHBIE TEHICHIIUH PAa3BUTHS KOMIIBIOTEPOB. CyNEepKOMIIBIOTEPHI.

[lapannenbHble BBIYMCICHUS.

[lepconanbubiii  koMmMmblOTEp. [lporieccop M €ro xapakTepuCTHKH (TaKTOBas YacToTa,
paspsaHocTh). OneparuBHas maMsaTh. JlonroBpeMeHHas MmaMsaTh. YCTpPOHCTBAa BBOJA U BHIBOJA.
OObEéM XpaHUMBIX JAHHBIX (OMEpaTUBHAs MaMsITh KOMIBIOTEpA, >KECTKUH M TBEPIOTEIbHBIH
JIMCK, TIOCTOSTHHAS MTaMATh CMapT(HOHA) U CKOPOCTH JOCTYyNA Ui Pa3InYHbIX BUJOB HOCUTENCH.

Texnuka 0€30MacHOCTH U IpaBujia pabOThl Ha KOMITBIOTEPE.

IIporpaMMbl M JaHHBIE

[Iporpammuoe oOecriedenne KommbioTepa. [IpukinanHoe mnporpamMmHoe obecredeHue.
CucremHoe mnporpammHoe oOecrniedeHue. Cucrtembl mnporpammupoBanus. [IpaBoBas oxpanHa
oporpaMM M JaHHBIX. becnimatHele W ycloBHO-OecrjaTHble mporpamMMel. CBoOOaHOE
MpoTrpaMMHOE O0ecTIeUeHHE.

@aiinel 1 nanku (katanoru). [lpunHnuner noctpoenus (ainoBsix cucrem. [loaHoe MMs
daitna (manku). Ilyte k ¢aiiny (manke). Pabota ¢ daiinamu u kaTamoramu CpencTBaMuU
OIEepalMOHHON CUCTEMBI: CO3/IaHNE, KOTMPOBAHUE, IEPEMEILICHHE, IEPEUMEHOBAHUE U YIAIICHUE
¢aitioB u manok (karanoroB). Tumbl QaiinoB. CBoiicTBa (QaiiioB. XapakTepHble pa3Mepsbl
(haiiyIoB pa3IMUHBIX THIIOB (CTpaHHUIIA TEKCTA, AJICKTPOHHAs KHUTA, (poTorpadus, 3auch MECHH,
BUJICOKIIUII, TTOJHOMETPAXXHBIH (uiIbM). ApxuBanus AaHHBIX. VICHonp30BaHHE MPOrpaMM-
apxuBaropoB. @aiinoBbiii MeHemkep. [Torck GaioB cpeacTBaMu onepariOHHON CHCTEMBI.

KomMmmbtoTepHble BUPYCHI U JIpyrHe€ BPEAOHOCHBIE NMPOrpaMMbl. [IporpaMmel ass 3almThl
OT BUPYCOB.

KomnbloTepHblie ceTn

OObemuHeHne KOMIbIOTEpOB B ceTh. Cerh WHTepHer. BeO-cTpanuma, BeO-caidT.
Ctpykrypa aapecoB BebO-pecypcoB. bpayszep. I[louckoBbie cuctemsl. Ilouck mabOpMamuu 1o
KIIOYEBBIM CJIOBaM M 1O H300paxeHuro. JlocToBepHOCTh WHGOpPMAIUU, TOITY4EeHHOH U3
HnrepHera.

CoBpeMeHHbIE CEpBUCH HHTEPHET-KOMMYHHUKALIHI.

CereBoii aTHKEeT, 0a30Bble HOPMBbI HH(OPMALMOHHOW 3TUKM M TMpaBa Npu pabore B
Hurtepnere. CtpaTernu 6e3omacHoro noseaeHus B atepuere.

TeopeTnyeckne oCHOBbI MH( OPMATHKH

HNuadopmvanus u vHEp OpMANHOHHBIE MPOIECCHI

Wudpopmanyst — 0AHO U3 OCHOBHBIX IOHSITUI COBPEMEHHOM HayKH.



Nudopmanust Kak CBEIECHHMs, IpEIHA3HAYEHHbIE JJIs BOCIPUATHS YEIOBEKOM, U
uH(opMaIus Kak JaHHbBIE, KOTOPhIE MOTYT OBITH 00pabOTaHBl ABTOMATU3UPOBAHHON CHCTEMOM.

JIMCKpEeTHOCTh TaHHBIX. BO3MOXHOCTB ONMCaHUs HEPEPbIBHBIX OOBEKTOB U MPOLIECCOB €
IIOMOLUIBIO TUCKPETHBIX TAaHHBIX.

WHdopmannoHHbIe TPOLECCHI — MPOLIECCHI, CBSI3aHHBIE C XpaHEHUEM, TPeoOpa3oBaHUEM U
nepenayen TaHHbIX.

IIpencrasiienne uHg opManuu

CumBon. AndaBut. Monmocts andaButa. PasHooOpasue s3BIKOB H  ai(aBUTOB.
EcrectBeHHble M (opMasibHbIE S3bIKU. AJIQaBUT TEKCTOB Ha PYCCKOM s3bIKe. J[BOMYHBIN
asipaBuT. KOaruecTBO BCEBO3MOXKHBIX CIOB (KOJIOBBIX KOMOMHAIUN) PUKCUPOBAHHON JUIMHBI B
nsouyHoM angasute. IlpeoOpasoBanue imobOoro andaButa Kk JBouyHOMY. KoiamuectBo
Pa3IUYHBIX CJIOB (PMKCHPOBAHHOMN JJIMHBI B aj(aBUTE ONpeaeaEHHON MOLHOCTH.

KoaupoBanue cuUMBOJOB OAHOrO ajigaBUTa C TOMOIIBIO KOJIOBBIX CJIOB B JIPYrOM
anasuTe, KoI0Bas TaONMIIA, TEKOJUPOBAHUE.

JBonunbiii koxa. IlpencraBieHue JaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B JIBOMYHOM
andasure.

NudpopmaniuoHHbli  00BEM JaHHBIX. BHUT — MHUHUManbHas eQWHUIIA KOJIUYECTBA
uHpopMaum — ABOUYHBIA pa3psia. EnnHunbl n3MepeHust HHPOPMALMOHHOIO 00bEMA TaHHBIX.
bur, Gaiit, knuobaiiT, MeradaiT, ruradaiT.

CxopocTh nepeauyl JaHHbIX. EqMHUIBI CKOPOCTH Nepeaun JaHHbIX.

KomupoBanue texctoB. PaBHOMepHBIN Koa. HepaBHomepnsbiii xox. Komuposka ASCII.
Bocemubutabie koaupoBku. [lonarue o kogupoBkax UNICODE. JlekonupoBanue cooOmeHui ¢
M CIIOJIb30BAHHEM PAaBHOMEPHOTO M HEPAaBHOMEPHOTO Koj1a. MIHpopmMalinoHHbI 00bEM TEKCTA.

Hckaxxenne nHGoOpMaLuK NP Tepeaade.

OOmee mnpeacraBieHHEe O IU(POBOM MPEACTABICHUM ayIUOBU3YAJIbHBIX M JPYIHX
HEIPEPbIBHBIX JAaHHBIX.

KomupoBanue mnBera. l[BeroBbie momenu. Mopens RGB. I'mybmna xomupoBaHus.
[Tanutpa.

PactpoBoe u  BekropHoe mpencrtaBieHue — uzoOpaxenuil. Ilukcenb. Ouenka
HHPOPMAITMOHHOTO 00BEMA TPAPUUECKIX TaHHBIX 711 pACTPOBOTO M300paKCHUS .

Koauposanue 3Byka. PaspsaaHocts u yactora 3anucu. KonnuecTBo KaHaJIOB 3allUCH.

OneHKa KOJIMYECTBEHHBIX I1apaMETPOB, CBSA3aHHBIX C IPEJICTABICHUEM M XpaHEHUEM
3BYKOBBIX (pailyioB.

HNudopmanmonnbie T€XHOJIOIHH

TexkcToBbIE JOKYMEHTBI

TexcToBbIe JOKYMEHTHI U UX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHMIa, ab3all, CTPOKa, CIOBO,
CHUMBOJI).

TekcTOBBIM MpOLECCOpP — WHCTPYMEHT CO3JaHMs, PEAAKTHPOBaHUSA U (PopMaTHpOBaHUS
TekctoB. [IpaBuiia Habopa Ttekcrta. PemakrtupoBanue Tekcra. CoiictBa cumBosioB. Hlpudr.
Tuner mpudro (pyOneHsle, ¢ 3aceykamMu, MOHOUWMpPHUHHBIE). [lodykupHOE M KypCHBHOE
HauepTranue. CBoiicTBa ab3aleB: TIpaHUIbl, a03allHBIM OTCTYN, MHTEpPBajl, BBIPABHUBAHUE.
[Tapamerpsl ctpanuisl. CtuiieBoe GopMaTupOBaHHE.

CrtpykrypupoBaHue HHQOpMallMU C MOMOIIBIO CHUCKOB U Talbiaul. MHOroypoBHEBbIE
cnucku. Jlo6aBiieHue TabIuL B TEKCTOBBIE JOKYMEHTHI.



BcraBka m300pakeHUl B TEKCTOBBIE MOKYMEHTHI. OOTekaHHWE H300paKEHHH TEKCTOM.
BriroueHrne B TEKCTOBBIM JTOKYMEHT auarpamm, Gopmyll, HyMEpamuu CTPAHUI], KOJIOHTHTYIIOB,
CCBUIOK M JIPYTUX 3JIEMEHTOB.

IIpoBepka npaBonucanus. PaccranoBka nepeHocoB. I'oiocoBoii BBoA TekcTa. OnTuyeckoe
pacno3HaBaHue Tekcta. KommbrorepHblii nepeBoa. Mcnonb3oBanue cepBucoB MHTepHeTa s
00paboOTKH TEKCTA.

Komnblorepnast rpaguka

3HaKOMCTBO ¢ rpaduieckumMu peaakropamu. PactpoBbie pucyHku. Mcmons3oBaHue
rpadMYecKuX MPUMUTHBOB.

Omnepanuu  pemakTupoBaHus rpaduyecKkux OOBEKTOB, B TOM YHcIe IUQPPOBBIX
doTtorpaduii: m3MeHeHHE pa3mepa, OOpe3ka, IMOBOPOT, OTpaxkeHHue, paboTa ¢ oO0IaCTIMH
(BBIIIENIEHHE, KOMTMPOBAHUE, 3aJTUBKA [IBETOM), KOPPEKIIHS IIBETA, SIPKOCTH U KOHTPACTHOCTH.

Bekropnas rpaduka. Co3gaHue BEKTOPHBIX PHCYHKOB BCTPOCHHBIMU CpEICTBAMHU
TEKCTOBOTO TMpolleccopa WU JAPYyrux mporpamm (mipuiiokeHuid). JloGaBieHne BEKTOPHBIX
PUCYHKOB B JJOKYMEHTHI.

MyabTuMeIMiHbIE NPe3eHTANU

[ToaroroBka MynbTUMEAUMHBIX Tpe3eHTaruid. Cnaiin. JloGaBieHue Ha ciaiJl TEKcTa U
n3o0pakeHnii. PaboTa ¢ HECKOIBKMMU ClIali IaMu.

JloGaBiieHune Ha ciaii/l ayIMOBU3YyalIbHBIX TaHHBIX. AHUMAaIus. [ UepcchuIKy.

8 KJIACC

TeopeTnyeckue 0CHOBBI HH( OPMATHKH

CucTeMBbl CUHCIEe HUS

HenosunmoHHble ©  TIO3MITMOHHBIE CHUCTEMBbI cuucieHus. AndaBut. OCHOBaHWHE.
Pazépuyras ¢opma 3ammcu uucna. llepeBoa B NECATHYHYIO CHCTEMY YHCEIN, 3allMCAHHBIX B
JIPYTUX CUCTEMaX CUUCIICHUS.

Pumckas cucrema CUMCIICHHS.

JIBonunas cucrema cuucneHus. IlepeBox nensix umcen B mpexenax or 0 mo 1024 B
JIBOMYHYIO cHCTeMy cuucieHus. BocbMmepuuHas cuctema cuuciaeHus. llepeBon uwcen wu3
BOCBMEPUYHOM CHCTEMBI B IBOMYHYIO M JIECATHYHYIO CHCTeMbI 1 00paTHO. lllecTHamnarepuunas
cucrema cuucieHusa. IlepeBon uyucen M3 IIECTHAAUATEPUYHOM CHUCTEMbI B JBOMYHYIO,
BOCBMEPUYHYIO U JICCATUYHYIO CHCTEMBI U OOPaTHO.

ApudmeTrrieckue onepanuy B JBOMYHONW CHCTEME CUUCICHHUSL.

JJ1IeMeHThl MaTeMaTH4YeCKOM JJOrHKH

Jlornueckue BbICKa3zbiBaHUs. Jlormueckue 3HAYEHUs! BBICKA3bIBAHWU. DJIEMEHTApHbBIE U
COCTaBHBIC BBICKa3bIBaHUA. Jlornueckue omepanuu: <«i» (KOHBIOHKIUS, JIOTHYECKOE
YMHOXEHHUE), «JIN» (IU3IBIOHKINS, JOTHYECKOE CIIOKEHHUE), «He» (JIOTHYEeCKOe OTPHUIlaHHE).
[Ipuopurer nornyeckux onepanuii. OnpeneneHne CTHHHOCTU COCTABHOTO BBICKA3bIBaHU s, €CITU
M3BECTHBI 3HAYEHUSI HCTUHHOCTH BXOJISIIMX B HETO JIEMEHTAPHBIX BBICKAa3bIBaHU. Jlornueckue
BoIpakeHus. [lpaBuma 3amucu Joruyeckux BhIpaxkeHHi. IlocTpoeHue TaOMUI[ MCTUHHOCTH
JIOTUYECKUX BBIPAXKEHUI.

Jlornueckue 35eMeHTHI. 3HAKOMCTBO C JIOTHYECKUMU OCHOBaMH KOMITBIOTEPA.

AJITOPUTMBI M NPOrPaMMHUPOBaAHHE

HcnosHuTe M ¥ AJIrOPUTMBI. AJITOPUTMHYECKHE KOHCTPYKIIUH



[lonarue anroput™a. HcmomHUTENM anropuTMOB. AJNTOPUTM KaK IUIAH YIPaBJICHUS
VCIIOJIHUTEIIEM.

CaoiictBa anroputMa. CrocoObl 3alKcH ajJropuT™Ma (CIOBECHBINH, B BUJE OJOK-CXEMBI,
nporpamma).

AnropuTMUYEcKe KOHCTpYKUMH. KOHCTpykuus «cnemoBanue». JIMHEWHBIH alropuTM.
OrpaHWYeHHOCTh JIMHEHHBIX AJITOPUTMOB: HEBO3MOXXHOCTH IPEAYCMOTPETh 3aBHCHMOCTH
MOCJIeIOBATEIbHOCTH BBIMOIHIEMBIX IEHCTBU I OT HCXOAHBIX JaHHBIX.

KoHcTpykuus «BeTBieHHe»: ONHAst U HernoiHas GopMbl. BellonHeHne U HEeBBIOJIHEHUE
yCIIOBUs (ICTHHHOCTH U JIOKHOCTH BhICKa3bIBaHUsl). [IpocThie M cOCTaBHBIE YCIOBUSI.

KoHcTpykuust «@oBTOPEHUsD): UUKIBI C 33JaHHBIM YHUCIOM MOBTOPEHUN, C YCIOBHUEM
BBINOJIHEHUS, C IEPEMEHHON LIMKIIA.

Pa3paboTtka 1t (GOpManbHOrO MCIOJHUTENS aJrOpUTMa, MPHUBOJAAIIETO K TpeOyeMomy
pe3yabTaTy TpH KOHKPETHBIX HCXOMHBIX JaHHBIX. Pa3paboTka HECIOXKHBIX aJTOPHUTMOB C
UCIIOJIb30BAHMEM IIMKIOB M BETBICHUW Il yIpaBieHHUs (DOPMAIBHBIMH HCIIOJHUTEISIMU,
TakuMu Kak PoOor, UYepemamka, YepréxHuk. BbimoiHeHHe aaropuTMOB BPYUYHYIO U Ha
KoMIibtoTepe. CUHTaKCHYeCKUe U JIornyeckre onmoku. OTKasbl.

SI3bIK IporpaMMupoOBaHHUs

S3eik  mporpammupoBanus  (Python, C++, TIlackams, Java, C#, IlIkonbHbIi
AnroputMudeckui f3pIk).

CucreMa mporpaMMHUPOBAHUS: PEJAKTOP TEKCTa MPOTPaMM, TPAHCIISTOP, OTIATYHUK.

[lepemennas: THN, UM, 3HaueHUE. Llenpie, BEmeCTBEHHBIE U CHMBOJIBHBIC TIEPEMEHHBIC.

Omneparop mnpucBauBaHUA. ApU(METHUECKHE BBIPAKEHUS M MOPSAOK UX BBIYMCICHUS.
Omnepanuu ¢ HenbIMU YUCJIaMU: LIETIOYUCIEHHOE JiefIeHNe, OCTaTOK OT JEJICHUSI.

BerBnenusa. CocraBHble yCIOBUS (3aMUCh JOTMYECKUX BBIPAKEHUM Ha M3ydaeMOM S3bIKE
nporpamMmmupoBanus). Haxoxknenne MUHUMyMa U MakCUMyMma M3 JIBYX, TPEX U YETHIPEX YHCElL.
Pemenne kBaspaTHOTO ypaBHEHU S, HMEIOIIETO BEIIECTBEHHBIE KOPHHU.

JluanoroBas oTiajgka MporpaMM: MOIIATOBOE BBHITTOTHEHUE, POCMOTP 3HAUCHUM BEIMYNMH,
OTJIaJIOYHBINA BBIBOJI, BEIOOP TOYKH OCTaHOBA.

[uxn ¢ ycnoBuem. Anroput™m EBximmaa Ui HaxokJeHHs] HAaMOOJIBIIETo OOIIETO JeTUTeNs
JBYX HaTypaJbHBIX unces. Paz0ueHune 3anucu HaTypajabHOTO YKciia B MO3UIIMOHHOM CUCTEME C
OCHOBaHUEM, MEHBIIIMM WJIH paBHBIM 10, Ha OTIENbHBIC TUDPHI.

[uki ¢ mepeMeHHOi. AITOPUTMBI POBEPKH JACTUMOCTH OJHOTO IIEJIOT0 YUCIIa Ha JAPYyroe,
IPOBEPKH HATYPAIBHOTO YMCIIa Ha MPOCTOTY.

OOpaboTka  CUMBOJBHBIX  JaHHBIX. CHMBOJBHBIE  (CTPOKOBBIE)  IE€PEMEHHBIE.
[TocumBonpHas o00paboTka cTpok. Ilogcuér dYacToThl TMOSIBIEHHS CHUMBOJA B  CTpOKE.
Berpoennblie GyHKIMM A1 00pabOTKH CTPOK.

AHaJIU3 aJIrOpUTMOB

OmpeneneHne BO3MOXKHBIX PE3yIbTaToB pabOThl alrOpuTMa MpPU JTAHHOM MHOXKECTBE
BXOJIHBIX JaHHBIX, OIpEAEICHHE BO3MOXKHBIX BXOIHBIX JAHHBIX, NPUBOAINMX K JAHHOMY
pe3ynbTaTy.

9 KJIACC

Mud poBasi rpaMOTHOCTH
I'nobanbHas ceTh UHTepHET M cTpaTeruu 06€30MaCHOIO NMOBeJAeHUsI B He il



I'mobanenas cerp UuTepHer. IP-ampeca y3moB. CereBoe xpaHeHHE TaHHBIX. MeTomabl
WHIMBUIYAJLHOTO U KOJUIGKTUBHOTO pa3MellieHus HoBol nHQopmanuu B MHTepHeTe. bonbime
JTaHHbIe (MHTEPHET-AaHHbIE, B YACTHOCTHU JaHHBIEC COIIMAIBHBIX CeTel ).

[Tousitne 06 nHGOPMAITMOHHOK 06€30MacHOCTH. YTPO3bl HHPOPMAITMOHHOW 0€30IMacCHOCTH
npu pabore B MIOOATBHOM CETH M METOAbl NpoTuBOJeiicTBUs uM. [IpaBuna OGezomacHOi
ayreHTHQUKanuu. 3anmTa JudHoM uHpopManuu B HWHTepHere. besonmacHbie cTpateruu
noBeneHuss B Untepuere. IlpexynpexneHre BOBICUCHUS B JIECTPYKTUBHBIC U KPUMHUHAIBHEIE
hopMBI CEeTEeBON aKTUBHOCTH (KMOCPOYIUTMHT, (UIIMHT U Ipyrue Gopmbl).

PaGora B nH(}p OpMaLHOHHOM MPOCTPAHCTBE

Bunpl nestensHoctn B MHTepHETE, MHTEPHET-CEPBUCH: KOMMYHHKAIIMOHHBIE CEPBUCHI
(mouroBast cinyx0a, BHUICO-KOH(EPEHL-CBSA3b M JPYrue), CIpPaBOYHbIE CIYXKObl (KapThl,
pacmucaHus U JPYyrue), TOUCKOBBIE CIIYXKObI, CITy>KObI OOHOBJICHHS POTPAMMHOT0 0OecIIeueHuUs
u apyrue ciayxObl. CepBHUCHI TOCYyIapCTBEHHBIX yciyr. OOnauHble XpaHWINILA JIAHHBIX.
CpenctBa coBMeCTHOU pa3pabOTKu JTOKYMEHTOB (OHaH-oduck). [IporpammHoe obecrieueHue
KaKk BeO-cepBUC: OHJIAWHOBBIE TEKCTOBbIE M TpaduyecKue pelakTophbl, Cpelbl pa3padOTKU
IPOTpPaMM.

TeopeTnueckne 0CHOBbI MH(OPMATHKH

MoaenupoBanue Kak MeTO] MO3HAHUS

Mogenb. 3amaum, pemaemple ¢ MOMOIIBIO MoaenupoBaHus. Knaccudukanmuu mogenei.
Marepuanbhuble (HaTypHble) W UHQOpPMalLlMOHHBIE Mojenu. HempepelBHBIE M TUCKPETHBIE
monenu. MmurtanmonHsie Mmoxenu. HWrpoBbie wmozenu. OreHka aJeKBAaTHOCTH —MOJETH
MOJIETUPYEMOMY OOBEKTY U LEJISIM MOJCITUPOBAHUSL.

Tabmumunbie moaenu. Tabnuia Kak MpeacTaBICHNE OTHOIICHHUSI.

basbr nanubix. OTOOp B TabNIMIIE CTPOK, YAOBIETBOPSIONMX 33JAHHOMY YCIIOBUIO.

I'pad. Bepumna, pedbpo, myrb. OpueHTHpOBaHHBIC M HEOPUEHTUPOBaHHBIC Tpadbl. J[mrHa
(Bec) pebpa. BecoBas wmarpumna rtpada. JnmHa myrm wMexay BepumHamu Tpada. Ilomck
onTHUMalbHOTO MyTH B Trpade. HauanpHas BepumHa (MCTOYHMK) U KOHEUYHAs BeplmMHa (CTOK) B
OpUEHTHpPOBAaHHOM Tpade. Berumcienne konmyecTBa MyTed B HANPABICHHOM allMKIHYECKOM
rpade.
HepeBo. Kopenb, BepumHa (y3em), Juct, pedbpo (ayra) nepeBa. Bricota naepesa.
[onnepeso. [Ipumeps! ncmonb3oBaHus iepeBbeB. Ilepedop BapuaHTOB ¢ TOMOIIBIO AepEBa.

[lonsitue mMaremMaTuyeckoil Mojenu. 3ajaud, pelaeMble ¢ MOMOIIBI0 MaTeMaTH4eCKOro
(KOMITBIOTEPHOTO0) MOoJIepoBanus. OTINYHEe MAaTEMaTUYECKON MOJIENIM OT HAaTypHOW MOJENHN H
OT CJIOBECHOTO (JIUTEPaTypHOIO) OMUCAHUS OOBEKTA.

OTanbl  KOMIIBIOTEPHOTO  MOJIEIMPOBAHMS:  IOCTAaHOBKA  3a/laud, IOCTPOEHHUE
MaTeMaTHYecKoil  MojaenH, TMporpaMMHasi — peainu3alus, TEeCTHpPOBaHUE, IPOBEACHUE
KOMITBIOTEPHOTO HKCIIEPUMEHTA, aHAJIU3 €T0 Pe3ybTaTOB, YTOUYHEHUE MOJIEIIH.

AJITOPUTMBI H MPOTPAMMUPOBAHHE

Pa3paboTka aJropuTMoB M NpPorpaMm

PazOuenne 3amaum ©Ha mom3amadu. CocTaBieHHE aITrOPUTMOB W IPOTPaMM  C
UCIIOJIb30BAHNEM BETBJICHHWH, LHKIOB W BCIIOMOTATEIbHBIX AITOPUTMOB ISl yIpaBICHUS
ucronHuTeneM PoOOT WM IpyruMH HCIOJIHUTENSIMHU, TakUMHU Kak Uepenaiika, YepTEXHUK U
JPYTAMH.

Tabnuunble BennuuHBl (MaccuBbl). OnHOMepHbIe MaccuBbl. COCTaBlieHHE M OTIaJKa
POrpaMM, PEAT3YIONMX THIIOBBIE AITOPUTMBI 00OpAaOOTKHM OJHOMEPHBIX YUCIOBBIX MACCHBOB,
Ha OJHOM U3 s3bIKOB mporpammupoBanus (Python, C++, Ilackanb, Java, C#, IllkonbHbrit



AnroputmMudeckuii  SI3bIK): 3aloOJHEHHE YHCIOBOTO MAacCHBa CIy9alHBIMH 4YHCIaMH, B
COOTBETCTBUH C (OPMYJION MIH IMyTEM BBOJA YHCEN, HAXOXKJICHHE CYMMBI 2JIEMEHTOB MacCHBa,
JUHEHHBIH TOWCK 33JJaHHOTO 3HA4eHWsT B MacCUBE, TMOJCUET HJIIEMEHTOB MacCHBa,
YIOBJIETBOPSIIOIIMX 33JaHHOMY YCJIOBHIO, HAaxXOXKJICHHE MHHUMAJIbHOIO (MaKCMMAaJIbHOIO)
aneMeHTa MaccuBa. COpTHpPOBKa MaccUBa.

OOpaboTka 1OTOKAa  JaHHBIX: BBIYUCIEHUE  KOJIMYECTBA, CYMMbI, CpEIHEro

apI/I(bMCTI/I‘-IGCKOFO, MHUHHUMAJIBHOI'O n MaKCHUMaJIbHOI'O 3HAYCHU A JJIEMEHTOB
MOCJIEZI0BATENbHOCTH, YAOBIETBOPSIONMX 3aJaHHOMY YCIOBHIO.
Yupasienue

VYnpasnenue. Curnan. OGpartHas cBsi3b. [lomydeHue cUrHajoB OT IU(POBBIX JaTUUKOB
(kacaHHUs, pacCTOSIHUSA, CBETA, 3BYKa U Ipyroro). [Ipumeps! ncmob30BaHus MpUHIAIIA 00PAaTHOM
CBS3M B CHUCTEMax YIPaBJICHUS TEXHUYECKMMM YCTPOHCTBAMH C IOMOLIBIO JaTYUKOB, B TOM
4Hcie B pOOOTOTEXHUKE.

[lpumepsl  pOOOTHU3MPOBAHHBIX CHUCTEM (CHCTEMa  yIpaBlIEHUS  JIBIKEHHUEM B
TPAHCIOPTHOW cuCTeMe, CBapouyHas JMHUSA aBTO3aBOJA, aBTOMAaTHU3MPOBAHHOE YIIpaBlIEHUE
OTOIUIEHWEM JIOMa, aBTOHOMHAsi CHCTEMa YIPABJICHHUS TPAHCIIOPTHBIM CPEICTBOM U JIPYTHE
CUCTEMBI).

NudopmanmoHHbie T€XHOJIOTHH

DJIeKTPOHHbIE TA0IHIbI

[TonsiTe 00 3y1eKTPOHHBIX Tabnuuax. TUIBl TaHHBIX B SUEHKaX 3JEKTPOHHOM TaOJIMLIbI.
PenaxkrupoBanue u dopmarupoBanue Tabnui. BeTpoeHHbIE (YyHKIMHU I TOMCKA MakCUMyMa,
MHUHUMYMa, CyMMbl M cpefaHero apugmernueckoro. COpTHPOBKAa JaHHBIX B BBIJICICHHOM
muama3oHe. [loctpoeHme muarpamMMm  (TMUCTOTpamMMa, KpyroBas —JWarpamma, TodedHas
nuarpamma). Berbop Tumna quarpaMmmel.

[IpeobpazoBanue hopmyn npu KomupoBaHuu. OTHOCHUTENbHAS, A0COTIOTHAS U CMEIIAHHAs
azipecanusi.

VYcnoBHBIE BBIYUCIIEHUS B AJIEKTPOHHBIX Tabnuiax. CyMMUpOBaHME U MOJCUET 3HAUCHUH,
OTBEYAIONMX 3aJaHHOMY YycioBuio. OOpaboTka OonpHmMX HAOOPOB JdaHHBIX. YuClIEHHOE
MOJICTUPOBAHUE B JIEKTPOHHBIX TAOJINLIAX.

NudopmannonHbie TEXHOJOTHM B COBPeMEHHOM 0011IeCTBE

Pons MHQOPMALIMOHHBIX TEXHOJIOTHH B Pa3BUTHH 3KOHOMHUKU MHpA, CTPAHBI, PETHOHA.
OTKpBITBIE 00pa30BATEIIBHBIE PECYPCHI.

[lpodeccuu, cps3anHBbIe C HHPOPMATUKOW H HMHPOPMALMOHHBIMH TEXHOJIOTHSIMH: BeO-
J3aiiHep, MPOrpaMMHUCT, pa3pabOTYMK MOOUIIBHBIX MPHUIIOKEHUN, TECTUPOBIMK, apXUTEKTOP
IPOrpaMMHOI0 00ecredeHus, ClIeUAINCT 10 aHAINU3Y JAHHbBIX, CHCTEMHBIN aJIMUHUCTPATOD.



INTAHUPY EM BIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMbI 1o
NHO®OPMATUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3ydenne wHGOpPMATHKA Ha YPOBHE OCHOBHOTO OOINETo OOpa3oBaHMs HAIMpaBICHO Ha
JIOCTHIKEHUE OOYJaIONMMUCS JIMYHOCTHBIX, METANPEAMETHBIX M MPEIMETHBIX Pe3yJIbTaToOB
OCBOCHHS COJICP)KaHMS Y4EOHOTO TTpeIMeTa.

JIMMHOCTHBIE PE3YJIBTATHI

JluyHOCTHBIE pe3ynbTaThl HWMEIOT HANpaBJIEHHOCTh Ha pEIICHHWE 3aJady BOCIHUTAHMUS,
Pa3BHUTHS M COIUATN3AIAH O0YJAIONMXCS CPEICTBAMHU YICOHOTO MpPEMETa.

B pesynbrate u3ydeHuss MHQOPMATHKM HAa YPOBHE OCHOBHOTO OOIIETO OOpa30BaHHS Yy
obyuaromerocsi OyayT cOpMHUPOBAHBI CICIYIOMME JIUYHOCTHBIC PE3YIHTATHl B YACTH:

1) naTpHOTHYECKOI0 BOCIIMTAHUS :

[IEHHOCTHOE OTHOIICHHWE K OTEYSCTBEHHOMY KYJIBTYPHOMY, HUCTOPHYCCKOMY M HAYIHOMY
HACJIeINI0, IIOHUMaHNe 3HAaYeHUs WHPOPMATHKN KaK HAYKHA B )KH3HU COBPEMEHHOTO OOIIECTRA,
BIIQZICHHE JJOCTOBEPHOU MHQOpMAIEl O MepeOBBIX MUPOBBIX U OTEUECTBEHHBIX JOCTUKEHUAX
B oOyacty MHQOPMATUKA W WHEOOPMAITMOHHBIX TEXHOJOTHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX
3HaHMSX 0 U(POBOI TpaHCHOPMAIIUHU COBPEMEHHOTO OOIIECTBA;

2) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

OpUEHTAIlUsI Ha MOpAJbHBIC LIEHHOCTH W HOPMBI B CUTYAIlUSIX HPAaBCTBEHHOTO BHIOODA,
TOTOBHOCTb OILEHUBATh CBOE MOBEACHHE U MOCTYIKH, a TaloKe MOBEICHUE U MOCTYIKU APYTUX
JIOJCH C TO3WIIMM HPABCTBCHHBIX M TPABOBBIX HOPM C Y4ETOM OCO3HAHUS TOCICICTBHIMA
MOCTYIKOB, aKTUBHOE HEMPUATHE aCOIUAIBHBIX TOCTYIIKOB, B TOM uucie B MIHTepHeTe;

3) rpaIaHCKOr0 BOCIIUTAHMSA

MpEACTaBICHUE O COIMATbHBIX HOPMAaX M TMPaBUJIAX MEKIMYHOCTHBIX OTHOIICHHU B
KOJIJIEKTUBE, B TOM YHCIIC B COIMAIBHBIX COOOIIECTBAX, COOMIOCHUE TTpaBUJI OE30IMaCHOCTH, B
TOM YHCIIE HABBIKOB 0€301TaCHOTO MOBEJCHUS B HHTEPHET-CPeJie, TOTOBHOCTh K pa3HOOOpa3HOi
COBMECTHOU JIESTENFHOCTU TMPU BBIMOJHEHUHM Y4eOHBIX, MO3HABATENBHBIX 3a7au, CO3JAaHUH
y9eOHBIX MPOCKTOB, CTPEMJICHHE K B3aWMOIIOHMMAHHUIO W B3aMMOIIOMOIM B TIPOIECCe ITOM
y4eOHOI J1eATeNbHOCTH, TOTOBHOCTh OI[EHUBATh CBOE MOBEACHHE U IMOCTYINKU CBOMX TOBAPHUIICH
C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN MOCTYIKOB;

4) HeHHOCTe i HAYYHOT0 MO3HAHHUSA

cOpMUPOBAHHOCTh ~ MHPOBO33PEHYECKUX  MpelCcTaBieHMd o0  uHbopManuu,
WHPOPMAIIMOHHBIX ~Tpoleccax W HHQPOPMAIMOHHBIX  TEXHOJIOTHSX, COOTBETCTBYIONX
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEHHOM MPAKTUKU U COCTABIIAIONMX Oa30BYIO
OCHOBY JUIsl HOHUMaHUSI CYIIIHOCTH HayYHOU KapTUHBI MUPA;

WHTEpeC K OOY4eHUI0 W TO3HAHUIO, JIO003HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTHh K
caM000pa30BaHMI0, 0CO3HAHHOMY BHIOOPY HAIIPABJICHHOCTH U YPOBHS 00ydeHHUS B JAIbHEHUIIEM;

OBJIQJICHWE OCHOBHBIMH HaBBIKAMHU HCCIICIOBATEIILCKOW JIEATEIILHOCTH, YCTAaHOBKA Ha
OCMBICIICHHE OIbITa, HAOMIOJCHUH, TOCTYIKOB M CTPEMJICHHE COBEpIICHCTBOBATh ITyTH
JOCTHIKEHU S WHIUBUAYATLHOTO U KOJUICKTUBHOTO OJIArOTOJTYIHS;

cOpMUPOBAHHOCTh ~ MH(MOPMALIMOHHOW  KYJABTYPhl, B  TOM  4YHCJI€  HAaBBIKOB
CaMOCTOATEIBLHON paboThl C YYEOHBIMH TEKCTaMU, CIIPABOYHOM JIUTEPATYpOM, pa3HO0Opa3HBIMU
CpeacTBaMu WHQOPMAIIMOHHBIX TEXHOJOTHH, a TakKe YMEHHS CAaMOCTOSATEIBHO OIPEICNISTh
eI CBOero OOy4eHHs, CTaBUThb U (OPMYIUpPOBATh MJsl ce0s HOBBIE 3agaud B yuébe u
MO3HABATEIILHOW JICATEIIBHOCTH, Pa3BHBAaTh MOTHUBBI W HWHTEPECHl CBOCH I103HABATEILHOM
NEeSITeTIbHOCTH;



5) dopMupoBaHUs KYJbTYPbI 310POBbS:

OCO3HAHME LIEHHOCTH JKHU3HU, OTBETCTBEHHOE OTHOILEHHUE K CBOEMY 3/I0POBBIO, YCTaHOBKA
Ha 3/10pOBBIA 00pa3 »KU3HHM, B TOM YHCIIE M 3a CYET OCBOCHHS M COONIOEHUs] TpeOOBaHUIA
0e30macHOM PKCIITyaTallii CPeACTB UH POPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) Tpy10BOr0 BOCIIMTAHUS:

MHTEpEC K MPAKTUYECKOMY U3ydeHHIO npodeccuil u Tpyaa B chepax mpodeccruoHalbHON
NESITeTbHOCTH, CBS3aHHBIX C WHQPOPMATHKOW, MPOTpaMMHUPOBAHUEM U WHQPOPMAIIMOHHBIMU
TEXHOJIOTUSIMU, OCHOBAaHHBIMHM Ha JOCTM)KCHHSX HAYKHM MH(OPMATUKM M HAYYHO-TEXHHUUYECKOTO
nporpecca;

OCO3HAHHBIH BHIOOP W TMOCTPOCHHE HWHIUBHUAYaTbHOW TpPAaeKTOPUU OOpa3oBaHUS U
YKU3HEHHBIX [IJIAHOB C Y4ETOM JIMYHBIX U OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH;

7) 3K0JIOTHY€CKOTr0 BOCIIMTAHHUS :

OCO3HaHME TII00ATLHOTO XapaKTepa dKOJIOTHUYECKUX MpoOIeM U MyTe X pelieHus, B TOM
YHClie ¢ yI€TOM BO3MOKHOCTEH MH(MOPMAITMOHHBIX 1 KOMMYHUKAI[TMOHHBIX TEXHOJIOTHIA;

8) apmanramum o0ydaomerocsi K M3MEHSIONMMCH YCJIOBHSM COUMAJILHOM W
NPUPOIHOI cpeabl:

OCBOEHHE OOYy4yalroIMMHUCA COLMAJIBHOIO ONBITa, OCHOBHBIX COIIMAIBHBIX pOJICH,
COOTBETCTBYIOIIMX BEIyIIeW MEesATeTbHOCTH BO3pacTa, HOPM U MpaBUil OOIIECTBEHHOTO
noBesieHus1, OpM COIMANBHOM U3HU B IPYyNIaxX U COOOIIECTBAX, B TOM YHCJE CYIIECTBYIOIMX
B BUPTYaJIbHOM IIPOCTPAHCTBE.

METANPEAMETHBIE PE3YJIbTATDBI

MeranpeameTHble pe3yiabTaTbl OCBOEHHUS MpPOrpaMMbl MO HMHGOPMATHUKE OTpPaXaroT
OBJIAZICHUE YHUBEPCAIbHBIMU y4eOHBIMU JNENCTBUSAMU — [I03HABATEIbHBIMHU,
KOMMYHUKATUBHBIMH, PETYIATUBHBIMU.

Ilo3naBaTebHbIe YHHBEPCcAJIbHbIE YUueOHbIe e HCTBUS

Ba3zoBble jJoruyeckue eicTBUA:

YMEHUE OIpeAensTh TMOHSATHS, CO3/laBaTh OOOOIICHUS, YCTaHABIMBATH AaHAJIOTHH,
K1accu(pUIIMpoBaTh, CaMOCTOSITEIbHO BBHIOMPATh OCHOBAHUS M KPUTEPUU AJs KIacCHU(UKALHM,
YCTaHaBJIMBaTh MNPUYHUHHO-CICACTBCHHBIC CBA3U, CTPOUTH JIOTUYCCKUC PACCYXKICHHA, NCIIATh
YMO3aKIIOYeHUs (MHIYKTUBHBIE, EAYKTUBHBIE U 110 aHAJIOTHH) U BBHIBO/IBI;

YMCHUEC CO30aBaTh, IPUMCHATL U Hp606pa30BI>IBaTI> 3HAK U CHUMBOJIBI, MOJCIIN U CXEMbI
JUIS pellieHus y4eOHBIX U MO3HaBaTeNbHbIX 33/1a4;

CaMOCTOATEILHO BBIOMPATh CrOco0 pemeHuss ydeOHOM 3ajaun (CpaBHHUBATH HECKOJIBKO
BApMAHTOB pEIICHMs, BbIOMpaTh HaubOoilee MNOAXOMINMNA C Y4ETOM CAMOCTOSITENBHO
BbIJICJIEHHBIX KPUTEPHEB).

Ba3zoBble ncciieioBaTe ibcKue AeHCTBUSA:

dopMynHpoBaTh BOMPOCH], (PUKCHpYIONME pa3pblB MEXIY PEaTbHBIM M IKEIaTeTbHBIM
COCTOSIHUEM CHUTYaIlUH, O0OBEKTa, U CAMOCTOSTEIBHO YCTaHABIMBATh HCKOMOE M TAHHOE;

OIICHUBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh MH(MOPMALIHMIO, MOIY4ECHHYIO B XOJE
U CCIIEIOBAHUS;

MPOTHO3UPOBATh BO3MOXHOE JallbHEWINee pPa3BUTHE MPOIECCOB, COOBITHH H UX
MOCIIEJICTBUS B aHAJIOTHYHBIX HJIM CXOJHBIX CUTYAIUAX, a TAKKE BBIBUTATh MIPEANIONIO0KEHUS 00
HX PAa3BUTHUU B HOBBIX YCIIOBHAX U KOHTCKCTAX.

PaGora ¢ unopmanmeii:



BBIABIIATH eUUUT MHGOPMALIMK, NaHHBIX, HEOOXOJUMBIX JUIsl PEIEHUs TOCTAaBJIECHHON
3aJa4u;

MPUMEHSATh pa3IMyYHbIE METOJAbl, MHCTPYMEHTHl W 3alpochl MpU MOUCKE U OTOOpe
uH(OpMAIIMM WM JAQHHBIX U3 HCTOYHHKOB C YUETOM TPEIJIOKECHHOW Y4eOHOW 3amayul |
3aJJaHHBIX KPUTEPUEB;

BBIOMpATh, aHaJIM3UPOBATh, CHCTEMATU3UPOBATH M MHTEPIPETUPOBATH HHQOpMAIIHIO
Pa3THYHBIX BUJIOB U (HOPM MPEACTABICHUS,

CaMOCTOATEILHO BBIOMpaTh ONTHMAIBHYIO (OpMYy TMpEICTaBICHHS WHGOpPMAIIUUA |
WJUTIOCTPUPOBATh peIlaeMble 337a4d HECIOXKHBIMH CXEMaMM, JuarpaMMaMu, UWHOW rpagukoi u
UX KOMOMHAIUSAMU;

OLICHUBATh HAAE&KHOCTh MHGPOPMALMU IO KPUTEPUSM, NMPEUIOKEHHBIM YUYUTEIEM WIIU
c(OopMYIMPOBAHHBIM CAMOCTOSITENIbHO;

3(peKTHBHO 3aITOMHUHATH U CHCTEMATU3UPOBATh HHGOPMAITHIO.

KoMMmyHnKaTHBHbIE YHUBEPCAJIbHbIE YUeOHbIE AeCTBUS

Oo0menmue:

COMOCTABJATh CBOM CYXKIEHUS C CYXKICHHSMH JPYTMX YYaCTHUKOB JHANOra,
0OHapy)KHBaTh Pa3IM4NE U CXOJICTBO MO3UIIHI;

NyOJMYHO  TPEACTABIATH  PE3YAbTAaThl  BBIMOJIHEHHOTO  OMNbITAa  (SKCIIEPUMEHTA,
UCCIIEIOBAHU S, TIPOEKTA);

CaMOCTOSITEIbHO BBIOMpPATh (OopMaT BBICTYIICHUS € Y4ETOM 3aj1ad Mpe3eHTAlHH U
0COOCHHOCTEH ayqUTOPUHU U B COOTBETCTBUU C HUM COCTaBIISATh YCTHHIE i MTUChMEHHBIE TEKCTHI C
HCITOJIb30BAHUEM UJINTIOCTPATUBHBIX MaTCPpHUaJIOB.

CoBMecTHas 1eSITeJILHOCTD (COTPYAHUYECTBO):

MOHMMATh U HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON U MHIMBUAyalbHON pabOTHl MPHU
peleHNH KOHKPETHOM MPpOoOJIeMBl, B TOM YK CIIEe TP CO3/IaHUU WH(OPMAIIMOHHOTO MTPOIYKTa;

NPUHUMATH IIe]Ib COBMECTHON HH(MOPMALIMOHHOW IesITeIbHOCTH O cOopy, obpaboTke,
nepenaye, Gopmanuzanuu MHGOPMAINHU, KOJUIEKTUBHO CTPOUTH JACHCTBUSA MO €€ TOCTHIKEHHIO:
pacrpenensTs poiu, J0TOBapUBaThCs, 00CYKIaTh MPOIECC U Pe3yabTaT COBMECTHON pabOTHI;

BBITIOJIHATH CBOIO 4acTh paboThl ¢ MHGpopManuend Ui MHQOPMALIMOHHBIM MPOJYKTOM,
JIOCTHUTAs KAYECTBEHHOTO Pe3yJibTaTa Mo CBOEMY HAIPaBJICHUIO U KOOPIAUHUPYS CBOU JIEHCTBUS
C IpYTUMU YJI€HAMH KOMaH/Ibl;

OIICHUBATh KAYECTBO CBOETO BKIAAa B OONWI WH(QOPMAIMOHHBIN MPOAYKT IO KPUTEPHSIM,
CaMOCTOSITEIBHO CPOPMYITUPOBAHHBIM YUACTHUKAMH B3aUMO/ICHCTBUS;

CpaBHUBATh pE3ylbTaThl C HCXOJHOM 3ajjauell W BKIAJ KAKIOrO 4jeHa KOMaHIbl B
AOCTHIKCHHUC PE3YyIIbTAaTOB, Pa3AaCIATb C(bepy OTBCTCTBCHHOCTU W TMPOABJIIATH TOTOBHOCTH K
MPEIOCTABJICHUIO OTUYETA MEepe] TPYIION.

PeryasiTuBHbIC¢ YHHBepcaJbHbIe y4eOHbIC e HCTBUSA

Camoopranusanusi:

BBISIBJIATD B )KU3HEHHBIX M YUEOHBIX CUTYalUSIX MPOOIEMBI, TpeOYIOLME PEIICHHUS;

OPUEHTHPOBATbCA B PA3IMYHBIX IMOAX0AAaX K IHPHHATHUIO PELICHUH (MHIUBUIyalIbHOE
NPUHATUE PELICHU N, IPUHATUE PELIEHUN B TPYIIIIE);

CaMOCTOSITEbHO COCTABJIATh ITOPUTM pELICHHS 3aJaud (WJIM €ro 4acTh), BbIOMpaTh
cnoco0 pemeHuss yuyeOHOW 3agaud € Y4E€TOM HMEIOLMXCS PECcypcoB U COOCTBEHHBIX
BO3MO>KHOCTEH, apryMEHTUPOBATh NpeJlaraéMble BapUaHThl PEILECHHUI;



COCTaBJIATh IIJIAH JEWCTBUM (IUIaH peanu3allid HaMEYEHHOIO alrOpUTMa pELICHUS),
KOPPEKTUPOBATh MPEAJIOKEHHBIA AJITOPUTM C YIETOM TOJTYUYEHUSI HOBBIX 3HAHUN 00 M3ydaeMoOM
00BeKTE;

JienaTh BBIOOpP B YCIOBHSIX MPOTHBOPEUYMBON MHQOpManuu u OpaTh OTBETCTBEHHOCTH 3a
pEILEHHUE.

CamMokoHTpPOJIb (pedaekcusi):

BJIAJIETh CIOCOOAMH CAMOKOHTPOJIS,, CAMOMOTHBAIIMHU U peIeKCHU;

JlaBaTh OLICHKY CUTYallMH M IIPEUIaraTh I1aH €€ N3MECHCHHUS,

YYUTHIBATh KOHTEKCT W MPEIBUJAETH TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH IpHU
peleHny yueOHoH 3a/1auu, alanTUPOBATh PELICHHE K MEHSIOUMMCS 00CTOATENbCTBAM;

OOBSICHATH TMPUYUHBI JOCTHKEHUS (HEZOCTH)KEHMS) pe3ylnbTaToB HHGPOPMAMOHHON
NIeATeNIbHOCTH, JaBaTh OLICHKY NPUOOPETEHHOMY OIBITY, YMEThb HAaXOJUTh IO3UTHBHOE B
MIPOMU3OLIEAIIEH CUTYalUH;

BHOCHUTH KOPPEKTUBBI B JIEATEIIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, U3MEHUBIIMXCS
CUTYallU}, yCTAaHOBJIEHHBIX OIIMOOK, BOHUKIIMX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa LIETTU U YCIOBHUSIM.

IMOLMOHAJIBHBIN MHTEJJICKT:

CTaBUTH €05l HA MECTO JIPYroro 4ejaoBeKa, IOHUMaTh MOTUBBI M1 HAMEPEHHUSI JPYTOro.

IpunsiTue ced6s u Apyrux:

OCO3HaBaTb HEBO3MOXKHOCTb KOHTPOJIMPOBATH BCE BOKPYr JaXK€ B YCIOBUSAX OTKPBITOIO
JIOCTYyTIa K JII00BIM 00BbEMaM UHopMaIuu.

MNPEJIMETHBIE PE3YJIbTATDHI

K xoH1y 00ydenus B 7 kjacce y obydaromerocsi oyayr chopMHPOBaHBI CICIYIONE YMEHUS:

MOSICHATh Ha IMPUMEPAX CMBICT MOHATHH «WH(OpMaIusy, «MH(QOPMAIIMOHHBIA TPOIIECC),
«0o0paboTka nHPopMAIIUNY, «XpaHEHHE HHMOPMALMIY, «1epeaada HHPopMaIun»;

KOJMPOBaTh M JCKOJMPOBATH COOOINCHUS IO 3aJaHHBIM IpaBUJaM, JEMOHCTPHUPOBATH
NOHMMAaHHME OCHOBHBIX MPUHIIMIIOB KOAMPOBAHUS HMHGPOPMALMU PA3IMYHON MPHUPOJIBI
(TekcToBOM, TpadIeCcKOl, ayauo);

CpaBHHMBATh JUIMHBI COOOLICHUH, 3alIMCaHHBIX B PA3IMYHBIX al(aBUTAX, OMEPUPOBATH
eMHULIAMU U3MepeHus UH(POPMAIMOHHOTO 00BEMA U CKOPOCTHU Nepeiayl JaHHbIX;

OLICHMBATh M CPAaBHUBATh pPa3MEpbl TEKCTOBBIX, TIpaUUYECKUX, 3BYKOBBIX (paliyioB W
BH1€0(aiiioB;

NPUBOJUTH MPUMEPHl COBPEMEHHBIX YCTPONCTB XpaHEHHUsI M Iepenaud HHQopMaluu,
CPaBHMBATh WX KOJIMUECTBEHHBIE XapaKTEPUCTUKH;

BBIJICJIATE OCHOBHBIE ATAMbl B UCTOPUU U MMOHUMATh TEHACHIINU Pa3BUTUS KOMIIBIOTEPOB U
MPOrPaMMHOTO O0OECTICUCHHS,

NoJlydaTh M MCIOJNb30BaTh HMHGPOPMALMIO O  XapaKTepUCTHKAX MEPCOHAIBHOTO
KOMITBIOTEpA M €T0 OCHOBHBIX DJIEMEHTaX (IIPOIIECcCOp, ONEpaTUBHAS MaMsTh, JOJITOBPEMEHHAs
namsTh, yCTPOCTBa BBOJa-BbIBO/IA);

COOTHOCHUTb XapaKTEpPUCTUKH KOMITBIOTEPA C 33[ja4aMH, PEIiaeMbIMH C €r0 MOMOIIBIO;

OPUEHTHPOBATHCA B MEPAPXUUYECKON CTPYKType (hailIoBOI cHCTEMBI (3aIMCHIBATh MTOJHOE
uMs (Qaitna (karanora), myTh K (ailny (Karanory) mo HMEKIEMYcs OMUCAaHHUIO (HaiIoBOI
CTPYKTYpbl HEKOTOPOTO MH(OPMAIIMOHHOTO HOCUTES);



paborath ¢ (ailJIOBON CHCTEMOW TMEPCOHAIBLHOTO KOMITBIOTEPA C HMCIOJIB30BAHUEM
rpaguyeckoro  wHTepdeiica, a  HMEHHO:  CO37aBaTh, KONHPOBATh,  IEPEMEIIATH,
MePEerMEHOBBIBATh, YIAIATh M apXUBUPOBATH (Pailyibl U KaTaJlOTH, UCIOJIb30BaTh AaHTUBUPYCHYIO
IporpaMmy;

NpEICTaBIATh  PE3yIbTaThl CBOGM  JIEATEIBHOCTM B  BHJIE  CTPYKTYPUPOBAHHBIX
WJUTIOCTPUPOBAHHBIX IOKYMEHTOB, MYJIBTHMEIHITHBIX TIPE3CHTAIIHI;

uckatb uHpopMmanuio B VHTepHere (B TOM 4HCIE, IO KIIOYEBBIM CJIOBaM, I10
M300pKEHHI0), KPUTUYECKA OTHOCHTHLCS K HaliIGCHHOW MH(OpMaIIKHU, OCO3HABAst ONACHOCTH JIJIsI
JUYHOCTH ¥ OOIIECTBAa paclpOCTpaHEHUsT BPEAOHOCHOW WHGPOpMALMM, B TOM 4YHCIIE
JKCTPEMHUCTCKOTO U TEPPOPUCTUUYECKOTO XapaKTepa;

MOHUMATh CTPYKTYpPY aJIpecoB BeO-pecypcoB;

MCIOJIb30BAaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHUKAIUI;

coOmonare  TpeOoBaHUsS  Oe€30MacHOM  OJKCITyaTallUd  TEXHUYECKUX  CPENICTB
MHQOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHI, COOJIIO/IaTh CETEBOM ITUKET, Oa30BbIE
HOPMBI HH(OPMALIMOHHOW 3TUKHU U MpaBa MpH padoTe ¢ MPUIOKEHUSIMH Ha JTIOOBIX YCTPOICTBAX
u B MlHTEpHETE, BRIONPATH 0€3011acHBIC CTPATETHH ITOBEJCHHS B CETH;

NPUMEHSTh METO/Ibl MPOQUIAKTHKY HEraTUBHOTO BIIUSHUS CPEACTB MH(MOPMAIIMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI Ha 3710pOBbE MOJIb30BATEIS.

K xoH1y oOydenus B 8 kiacce y obydaromierocsi Oyayr chopMHPOBaHBI CICIYIONE YMEHUS:

MOSCHATh Ha MpUMEpax pa3iiduds MEXKIYy MO3WIUOHHBIMA ¢  HEMO3UI[MOHHBIMHU
CHCTEMaMU CUUCIICHUS;

3amuchlBaTh W CpaBHUBATH Ienble ynciaa oT 0 mo 1024 B pa3nuyHbBIX MO3UIHMOHHBIX
CHUCTeMax CYHCIIeHUs (C ocHOBaHUsIMU 2, 8, 16), BEINOIHATH apuMETHUYECKUE ONEpally HaJ
HUMH,

pacKpbIBaTh CMBICII TOHSTHH <BBICKA3bIBAHHUEY, JIOTMYECKAs OIEpalusy, <JIOTMYECKOe
BBIpAXKEHUEY;

3aMUChIBATh JIOTHYECKUE BBIPAXKEHUSI C UCIOJIB30BAHUEM JIU3BIOHKINU, KOHBIOHKIUN U
OTPUIIAHUS, ONPEACNATh HCTUHHOCTb JIOTUYECKUX BBIPAKEHUN, €CIM HU3BECTHBI 3HAUYCHUS
WCTUHHOCTH BXOJISAIIMX B HEro MEPEMEHHBIX, CTPOUTH TAOIHUIIBI HCTUHHOCTH JJIS JIOTHUECKUX
BBIPAKCHUH;

pacKpbIBaTh CMBICII TIOHSITUA «UCIIOJHUTEIbY, <«@ITOPUTM», «IPOrpamMmay, IOHHMAas
Pa3HUILY MKy YIIOTPEOJICHHEM dTUX TEPMUHOB B OOBIJICHHON Peud U B HH(POPMATHUKE;

OMUCHIBATh AJITOPUTM pEUICHUS 33Ja4dl PA3NUYHBIMH CIIOCOOaMH, B TOM YHCJE B BHJE
OJI0K-CXEMBI;

COCTaBJISITh, BBIMOJHATH BPYYHYIO U Ha KOMIIBIOTEPE HECIIOKHBIE aAITOPUTMBI C
WCIIOJIb30BAHUEM BETBJICHUM W ITUKIIOB JIJIsl YIIPABJICHUS WCIIOJHHUTEIISIMHA, TAaKUMU Kak PoOoT,
UYepenamka, YepTEKHUK;

UCIIONb30BaTh KOHCTAaHTHl M TEPEMEHHBIE PA3TUYHBIX TUIOB (YHCIOBBIX, JIOTUYECKHUX,
CHMBOJIBHBIX), @ TAKOKE COJEpIKaIe MX BRIPAKEHUS, UCII0JIB30BaTh ONlepaTop MPHUCBauBaHUs;

MCIIOJIB30BaTh MPH Pa3pabOTKe MPOrpaMM JOTHUECKUE 3HAUCHH S, OTIEPALMH U BHIPAKEHUS
C HUMUH;

AHAJIM3UPOBATh MPEMIOKEHHBIE AITOPUTMBI, B TOM YHCIIE ONPEIENATh, KAKUE PE3yJIbTaThl
BO3MOKHBI MTPU 33JJAaHHOM MHOKECTBE MCXOIHbIX 3HAUECHUH;

CO3/aBaTh M OTJIAXXMBAThH MPOTPaMMbl Ha OJHOM M3 SI3bIKOB mporpammupoBanus (Python,
C++, Ilackanb, Java, C#, lllkonpHbIiI ANTropuTMHYECKUil SI3BIK), peau3yrolme HECI0XKHbBIS



AJITOPHUTMEIL 06pa6OTKI/I YHCJIOBBIX JAaHHBIX C HMCIIOJIB30BAHUEM LUKIOB U BeTBHeHHfI, B TOM
YUCIC pealu3yronme IMPOBCPKY MACIMMOCTU OJHOIO MHECJIOro 4Yucjia Ha OpYyroc, IMpPOBCPKY
HaTypaJIbHOT'O YK CJIa HAa IIPOCTOTY, BBIIACICHU A I_[I/I(bp N3 HATYPAJIbHOI'O YMCJIa.

K xon1y oOyuenust B 9 kjiacce y odyqaromerocss Oyayr chopMUpOBaHBI CICAYIOIIME YMEHHUS:
pa3duBaTh 3a7addl Ha MOJ33Ja4yH, COCTABJISATH, BBIMOJHITH BPYYHYI0 M Ha KOMIBIOTEpE
HECJIOXKHBIC QITOPUTMBI C WCIOJB30BAHMEM BETBJICHUH, ITUKIOB M BCIOMOTATEIBHBIX
QITOPUTMOB JIJIs YIIpaBJICHUS UCIIOJIHUTENSAMH, TaKUMU Kak PoGot, Uepenanika, UepTExHUK;

COCTABJIATh M OTJIAXKUBATHh MPOTPAMMBI, PEATH3YIOIME THIIOBBIE AJTOPUTMBI 00pabOTKU
YHCJIOBBIX MOCIEIOBATENIbHOCTEH MM OJHOMEPHBIX YHCIOBBIX MAaCCUBOB (ITOMCK MAaKCUMYMOB,
MHUHUMYMOB, CYMMBI I KOJHYECTBA JJIEMEHTOB C 33JaHHBIMH CBONCTBAMH) Ha OJHOM H3
s3pIk0B TIporpammupoBanus (Python, C++, Ilackans, Java, C#, LlkonbHbII AJXropuTMHYECKUR
SA3bIK);

PaCKpBIBATh CMBICI TIOHSITHHI «MOJIENBY, «MOJICIIUPOBAHUEY, OMPEIENIATh BUIBI MOJICICH,
OIICHUBATH aJICKBATHOCTH MOJIENTU MOJICTTUPYEMOMY OOBEKTY U IIeJIsIM MOJICTUPOBAHMUS,

MCIIONTB30BaTh Tpadpl W IepeBbs IS MOACITHPOBAHUS CHCTEM CETEBOM M MEPapXUUECKOM
CTPYKTYpbI, HAXOJUTh KpaTualiimii myTh B Tpade;

BBIOMpATh CIOCOO MPECTAaBJICHUS JAaHHBIX B COOTBETCTBMM C IOCTABJICHHOW 3afaueit
(TabmuLbl, CXeMbl, TpaduKd, TUATPaMMBbI) C UCIIOJIh30BAaHUEM COOTBETCTBYIOIMX MTPOTPAMMHBIX
cpencTB 0OpabOTKH TaHHBIX;

UCIIONIB30BAaTh dJIEKTPOHHBIE TaOMMIBl st 00paboTKM, aHanm3a W BU3YAIH3alUU
YHCIIOBBIX JAHHBIX, B TOM YHCII€ C BBIJCICHUEM JAMana3oHa TaOIUIbl U YHOPSIIOYHBAHUEM
(COPTHPOBKOIA) €r0 JIEMEHTOB;

co3laBaTb M TPUMEHATh B DJIIEKTPOHHBIX TaOnuiax QopMynsl [UIsi pacu€ToB C
WCIIOJIb30BAHUEM BCTPOCHHBIX apudMeTndeckuX (QyHKIUNA (CyMMHpOBaHHWE U TOACUET
3HAYeHHMH, OTBEYAIONMX 33JIaHHOMY  YCIOBHIO, CpeIHEee  apu(MEeTH4YecKoe, IOUCK
MaKCUMalbHOTO ¥ MHUHHMAJIBHOTO 3HAa4YeHUs), aOCOMIOTHOH, OTHOCHTENBHOH, CMEIaHHOM
ajipecaruu;

UCIIONIb30BaTh JJIEKTPOHHBIE TaONUIBI JIi YHUCIEHHOTO MOJEIUPOBAHUS B IMPOCTHIX
3a7layax U3 Pa3sHbIX MPEIMETHBIX 00JacTei;

UCIIOJIB30BAaTh COBPEMEHHBIE HWHTEPHET-CEPBUCHI (B TOM 4YHCJIE KOMMYHHKAIIMOHHBIE
CEpBUCHI, 00JAUHbIE XpPAaHWIWIA JAHHBIX, OHJIAWH-TIPOTPaMMbI (TEKCTOBBIE M IpaduyecKue
pPeIaKTOphI, Cpebl pa3pabOTKK)) B yueOHOM U MOBCEAHEBHOM IEATEIHHOCTH;

MPUBOJUTh TPUMEPHI HCIOJB30BAHUS TCOUH(POPMAIMOHHBIX CEPBUCOB, CEPBUCOB
rOCY/IapCTBEHHBIX YCIYT, 00pa30BaTeIbHBIX cepBUCOB MHTepHETa B ydeOHOM U MOBCEAHEBHOI
NEeSITeTIbHOCTH

HCIIONBb30BaTh  pazIMYHbIE CpPEACTBA 3alMTHl OT BPEAOHOCHOTO MPOrpPaMMHOIO
o0ecrieyeHns, 3alMIATh MEPCOHATBHYI0 HHPOPMAIIUIO OT HECAaHKIMOHMPOBAHHOTO TOCTYIA H
€ro TMOCHEICTBUM (pa3riallieHus, TMMOAMEHBI, yTpaThl MJaHHBIX) C Y4ETOM OCHOBHBIX
TEXHOJIOTUYECKUX U COIHAIBHO-TICHXOJIOTHYECKIX ACIIEKTOB HCITOJNB30BaHUs ceTn VHTepHeT
(ceTeBasi aHOHMMHOCTb, IIU(POBOM clell, ayTeHTUYHOCTh CYOBEKTOB M PECYpCOB, ONACHOCTh
BPEIOHOCHOTO KO/Q);

pacrio3HaBaTh MOMBITKA M MPENyNpekIaTb BOBJCUCHHE €0 M OKPYKAIONMX B
JNECTPYKTUBHBIE U KpUMHHAIbHBIE (OPMbI CETEBOM AaKTUBHOCTU (B TOM 4YHCIEe KUOEPOYIUIHHT,
(GumHr).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoumnuecTrBo yacos DJIeKTPOHHBbIE
HaunMeHoBaHue pa3iesioB U TeM (uud poBbie)
Ne ni/m Konrpoabnbie | Ipakruyeckue
NMPOrpaMMbl Bcero o0pa3oBaTeJbHbIE
patdoThI padoThI
pecypcebl
Pa3nea 1.1{ud¢g poBasi rpaMOTHOCTH
11 Komnerorep — yHMBEpcaabHOE YCTPOHCTBO 9 bubmoreka [IOK
' 00paboTKH JaHHBIX https//m.edsoo. ru/7f41646e
bu6mmoreka [IOK
1.2 IT 4 3
POTPANINBL H AGHHbIC https://m.edsoo.ru/7f41646e
13 K 5 1 bu6mmoteka [IIOK
' OMIPIOTCPHEE CetH https//m.edsoo.ru/7f41646e
Hroro mo pazneny 8
Paznen 2. TeopeTuyeckne 0CHOBBI MH( OpMATHKH
51 Hudopmanus 1 uHGopMalmoHHbIE 5 bubnuoreka LIOK
' IPOIIECCHI https://m.edsoo.ru/7f41646e
bu6mmoreka [IOK
2.2 IT 9 5
PEACTABIIEHHE HHGOPMALIHL https://m.edsoo.ru/7f41646e
Hroro no pasneny 11
Paznen 3.Un¢ opMannoHHbIe TeXHOJIOTHI
bu6mnoreka [IOK
3.1 T 6 1 4
CHCTOBBIC ACKYMCEHTEHL https://m.edsoo.ru/7f41646e
bub OK
3.2 KommprotepHas rpaduka 4 2 nomuoreia [

https://m.edsoo.ru/7f41646¢



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

bu6mmoreka [IOK

3.3 MynbTuMeauitHbIE TPe3eHTaluH 3 2 https/m.edsoo. ru/7 f41646e
Uroro no pazneny 13
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I1O 34 17

[TPOTPAMME



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

8 KUIACC

KoauvecTBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudpoBbIe)
Ne i/ Konrtpoabubie | IlpakTnueckue
NMporpaMmabl Bcero o0pa3oBareJbHbIE
padoThI padoThI
pecypcbl
Paznea 1.TeopeTuyeckune 0CHOBbI MHH() OPMATHKH
bu6munoreka [IOK
1.1 C 6 1 2
HETEMBT CHHECA https//m.edsoo.ru/7418516
bu6 OK
1.2 DIeMEHTBI MATEMaTHICCKON JIOTHKI 6 1 3 htI;IpsHJI;Ir(r)l.T;;{:o](_)[.r WTFA18516
Hroro no pazneny 12
Pa3neu 2. AsropurmMbl M IPOrpaMMHPOBaHUE
21 HcnonuuTenu 1 anropuTMBI. 10 1 5 bubmoreka [IOK
' ANTOPUTMUYECKHE KOHCTPYKIIHH https://m.edsoo.ru/71418516
29 q 9 ; bu6mmoreka [IOK
| SPHC TIPOTPANMHIPOBATI https://m.edso0.ru/7 418516
bu6mmoreka [IOK
2.3 AH 2 1
IS ATTOPHTMOB https://m.edsoo.ru/71418516
Hroro mo pazneny 21
PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I1O0 34 3 18

[NPOTPAMME



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

9 KJIACC

KosuvecTBo yacon DJIeKTPOHHbIE
HanMeHoBaHMe pa3eJioB U TeM (uudpoBbIe)
Ne i/ Kounrpoabnbie | IlpakTnueckue
MPorpaMMbl Bcero o0pa3oBaTeJbHbIE
padoThI padoThI
pecypchl
Paznea 1.1lu¢ poBasi rpamoTHOCTH
11 I'moGanpHast cets IHTEpHET U cTpaTeruu 3 1 bubmuotexa LIOK
' 0Ee30MacHOTO MMOBEJACHUS B HEN https://m.edsoo.ru/7f41a7d0
12 Pabora B nuH(popMaimoHHOM 3 ) bubnuotexa LIOK
' IPOCTPAaHCTBE https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 6
Pa3neua 2. TeopeTuueckne 0CHOBbI HH( OPMATHKH
bu6manoreka [IOK
2.1 MopenvupoBanue Kak METOJ MO3HAHUS 8 1 4 https//m.edsoo. ru/7f41a7do
Hrtoro 1o pasuery 8
Pa3nes 3. AsropuT™Mbl M IPOrpaMMHUPOBaHNE
bu6manoreka [JOK
3.1 Pa3paboTka alropuTMOB M NPOTrpamMm 6 1 4 https//m.edsoo. ru/7f41a7do
bu6manoreka [IOK
32 Ympasetiie 2 1 https://m.edsoo.ru/7f41a7do
Hroro mo pazneny 8
Paznen 4.Un¢ opManuoHHbie TeXHOJIOTHH
bub6mmoteka [IOK
4.1 €] 0 10 7
FICKTPOHHBIC TADIHIA https://m.edsoo.ru/7f41a7do
4.2 HupopmaninoHHbIE TEXHOJIOTHH B 1 bubnuoreka LIOK



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

COBPEMEHHOM OOIIIECTBE

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

Hroro no pazneny 11
PesepBHOE Bpems 1
OBILIEE KOJIMYECTBO YACOB IIO 34 19

[TPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHUE

7 KJIACC
KounuecTBo yacos
No Jlata DJIeKTpOHHbIE M poBbIE
Tema ypoka Konrtpoasneie | I[lpakrnyeckne oOpa3oBaTeJibHbIE
n/n Bcero U3y4eHus
padoThbI patdoThI pecypcbl
Kommnerorep — yHuBEpcaapHOE
. BBI6‘II/ICJ'II/ITCJIBHOG YCTPOMCTBO, . Bu6miorexa LIOK
paboTAIoHIes TO HPOTPANME. https//m.edsoo.ru/8al521d2
Texnuka 6€30MaCHOCTH U MPaBUIIa
paboThI Ha KOMITBIOTEPE
, Hcropus u coBpeMeHHbIE . Bubmorexa [OK
TCHICHII PAsBITTe https://m.edsoo.ru/8al523ee
KOMITBIOTEPOB
IT 0
, porpaMMHOE r;) €CIICYECHHE . BuGmorexa LIOK
KOMITBIOTEpa. 1IpaBopas oxparta https://m.edsoo.ru/8a152826
[POrpaMM U JTaHHBIX
4 ®aiinpl v manku. OCHOBHEIE 1 1 bu6nmoreka [IOK
orepaiuu ¢ GaiaaMu 1 nankamu https://m.edsoo.rw8al52a74
A .
5| Henomaonanme mporpaar 1 1 Eatimtoreta [I0K
POtp https://m.edsoo.ru/8al52cfe
apXuBaTOpOB
KomnbroTepHbie BUPYCHI U bu6muotexa LIOK
6 1 1
AHTUBUPYCHBIE TPOTPAMMBbI https://m.edsoo.rw/8al52f74
7 Komnsrotepnsie cetu. [lonck 1 1 bubmuotexa LIOK
uHdopmaruu B cetn MHTEpHET https://m.edsoo.ru/8a153244
8 CepBuCHl UHTEPHET- 1 bubnnoreka [IOK

KOMMYHUKaIUi. CeTeBOM ITHUKET.

https://m.edso0.ru/8a153460



https://m.edsoo.ru/8a1521d2
https://m.edsoo.ru/8a1523ee
https://m.edsoo.ru/8a152826
https://m.edsoo.ru/8a152a74
https://m.edsoo.ru/8a152cfe
https://m.edsoo.ru/8a152f74
https://m.edsoo.ru/8a153244
https://m.edsoo.ru/8a153460

Crpareruu 6€3011acHOTO
noBencHus B IHTEepHETE

bu6nunoreka [JOK
9 n
Qopmaiya 1 nanHBIe https://m.edso0.ru/8a161966
bubmuoreka [IOK
10 Wi opmanuombie nponeccyt https//m.edsoo.ru/8al6le2a
» Paz)1:1006p'c131/11€eC SI3BIKOB U Bu6miorexa LIOK
andasutos. EcTecTBeHHBIE 1
https://m.edsoo.ru/8al61fec
(dopManbHBIE SI3BIKH
" IJELIBOH;HI)II/I an(baBI/IT.6 Bubmiorexa LIOK
PEODPASOBATHE JIHODOTO https://m.edso0.ru/8a162186
andaBuTa K ABOMYHOMY
. [IpencraBnenue NaHHBIX B Bu6miorexa LIOK
KOMIBIOTEPE KAl TCKCTOB B https//m.edsoo.ru/8a162316
JTBOUIHOM aTI(paBHTE
pMmatt P https://m.edsoo.ru/8a16249c
nepenavyn TaHHBIX
K .
15 stlf(fhj: agflz T/IeII-I«;TZ.];HOMe HEBIE bubmorexa TIOK
P P P https://m.edsoo.ru/8a1625f0
KOJIBI
JlexonupoBaHue COOOIICHU.
16 N .
NupopmaninoHHbINA 00bEM TEKCTa
17 [MudpoBoe npencraBieHue bubmuoreka [IOK
HEMPEPhIBHBIX JaHHBIX https://m.edsoo.ru/8a162848
KoaunpoBanue nisera. OneHka
18 uH(opMarmoHHOTO 00bEMa Br6nnorera LIOK

rpadyuecKuX NaHHBIX JIJIs

https://m.edso0.ru/8a1629ec



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

pacTpoBOTO U300paKEHUS

19 KoaupoBanue 3Byka bubmmorera LIOK
https://m.edsoo.rw/8al62b72
PesepBHbiii ypok «KoHTpoabHas
20 pa6oia o TZE/Ie "Hpe,I[ClElBJ'IeHI/Ie brbmmorexa [IOK
https//m.edsoo.ru/8a162d02
nHpopMaIu '
TexcToBbIC TOKYMEHTHBI, UX BBOJ U
21 peJIaKTI/IpOBjHIIfIyeMB TeKC’TOBOM " Bubmoreta LIOK
nporeccope https://m.edsoo.rw/8al62e7e
99 ®opMaTHpOBaHUE TEKCTOBBIX bu6motexa [IOK
JIOKYMEHTOB https://m.edsoo.ru/8al62fe6
93 [Tapametps! cTpanunbl. Criicku U bubmuotexa LIOK
TaOIHIIBI https://m.edsoo.rw/8a1632d4
24 BcraBka HETEKCTOBBIX OOBEKTOB B Bbu6nuoreka [JOK
TEKCTOBBIE JOKYMEHTBI https://m.edsoo.ru/8al632d4
HuTennexryanbHbie BO3MOKHOCTH
25 COBPEMEHHBIX CHCTEM 00pabOTKH
TEKCTOB
O0o0mmenne u cucreMaTu3alus
26 3HaH1/1H1711 10 TeMe «TCKCTOBBI: bubmmorera LIOK
https//m.edsoo.ru/8a1635c2
JIOKYMEHTBI»
97 I'paduueckuii pegakrop. bubnmoreka [IOK
PacTtpoBsie pucyHku https://m.edsoo.ru/8a163874
28 Onepanuu peJakTupOBaHUS bubnmnoreka [IOK
rpaduuecKkux 0OBEKTOB https://m.edsoo.ru/8a1639d2
Bbu6nunoreka [JOK
29 Bekropuas rpaduka https//m.edso0.ru/8a163h30
30 O0o01eHre U CUCTEMAaTH3AITUS bubmuoreka IIOK



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

3HaHui o Teme «KommnbroTepHas
rpaduka». [IpoBepounas pabora /
Bceepoccuiickas nmpoBepodHas
pabota

https://m.edsoo.ru/8al16404e

PesepBHbIii ypok. O000IICHHE 1

31 cucTeMaru3alus 3HaHuH / 1 bubmuoreka IIOK
Bcepoccuiickas npoepouHas https://m.edsoo.ru/8a164828
pabota

39 [loaroroBka MyJIbTUMEIUMHBIX 1 1 bu6nmoreka [JOK
Hpe3eHTa Ui https://m.edsoo.rw/8al642c4
Jlo6aBneHue Ha clai BuGmorexa LIOK

33 ayIMOBU3YAIBHBIX TaHHBIX, 1 1 httpsy/m.eds0o. ru/8al64472
AHUMAIIUH U THTIEPCCHLIOK
O0o0ImeHEe U cHCTeMaTU3aIHs

34 3HAHUH M0 TeMeE 1 bubmuoreka [IOK
«MynbTUME TN HBIC https://m.edso0.ru/8a164652
MIPE3CHTAITU N

OBUIEE KOJIMYECTBO YACOB I1O 34 17

[NPOTPAMME



https://m.edsoo.ru/8a16404e
https://m.edsoo.ru/8a164828
https://m.edsoo.ru/8a1642c4
https://m.edsoo.ru/8a164472
https://m.edsoo.ru/8a164652

8 KUIACC

KoanuecTrBo yacos

DJIeKTPOHHBbIE H( POBbIE

JI:;_)H Tema ypoka Beero Konrtpoabnbie | IlpakTuveckue fI[:yT:eHnﬂ o0pa3oBaTe/bHbIE
padoTbI padoThbI pecypchbl
1 Hemo3unnoHHEbIE U TO3UIINOHHEIE 1 bu6nmmoreka [IOK
CHCTEMBI CUUCIICHUS https://m.edso0.ru/8a1649e0
2 PasBepnyras ¢opma 3anucu ymcna 1 bubmoreta LOK
https//m.edsoo.ru/8al64ba2
BOMYHAS CUCTEMa CUHCIICHUS.
3 ipI/I(I)MCTI/IIICCKI/Ie orepaluu B 1 1 bubmmorera LIOK
B https://m.edsoo.ru/8a164d96
JIBOMYHOI CUCTEME CUMCIICHUS
4 BocemepuyHas cucrema CUMCIEHUS 1 Brommoreia LIOK
https://m.edso0.ru/8a165296
5 [lecTHanmaTrepuyHas cucrteMa 1 1 bu6nuoreka [JOK
CUHCIICHHUS https://m.edsoo.ru/8a16549¢
I il I
OIS https://m.edso0.ru/8a16564c
7 Jlornueckue BhICKa3bIBaHUS 1 bubmorera OK
https://m.edso0.ru/8al1657fa
8 Jlorndeckue onepauuu «m», «Uian», 1 1 Bu6nunoreka [JOK
«He» https://m.edsoo. ru/8a165b56
9 OnpeneneHrne HCTUHHOCTH 1 1 bubnmnoreka [IOK
COCTABHOTO BBICKA3bIBAHUS https://m.edso0.ru/8al165cf0
10 TaOauIbl HCTHHHOCTH 1
11 Jlorndeckue 31eMEHTHI 1 1 Br6mmorera LIOK
https://m.edsoo.ru/8a165e94



https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a164ba2
https://m.edsoo.ru/8a164d96
https://m.edsoo.ru/8a165296
https://m.edsoo.ru/8a16549e
https://m.edsoo.ru/8a16564c
https://m.edsoo.ru/8a1657fa
https://m.edsoo.ru/8a165b56
https://m.edsoo.ru/8a165cf0
https://m.edsoo.ru/8a165e94

KonTponbHas paboTa o teme

bubmmoreka [IOK

12 «DJIEeMEHTBI MaTeMaTHYECKOM httpsy/m.edsoo. r/8al 78c38
JIOTHKH
13 [Tonsitre anroputMma. bubmuoreka [IOK
HcrionHUTE N allrOpUTMOB https://m.edso0.ru/8a17949e
14 CgoiictBa anroputma. CriocoOsl bubmmoreka [IOK
3aIMCH aJITOPUTMA https://m.edsoo.ru/8a179606
AJNTOpUTMHYECKAsT KOHCTPYKITUS
15 «cnenoBanuey. JInHeNHHbIM
ITOPUTM
AJNropuTMHYECKast KOHCTPYKIUS
16 «BETBIIEHUEY: TOJTHAS U HETIOTHAs
(hopmbI
17 ANropuTMHYeCKass KOHCTPYKIUS bubmuoreka [IOK
(TIOBTOPCHHE» https://m.edsoo.ruw/8al7998a
18 ®opManbHOE UCTIOJIHEHHE bubnnoreka LIOK
aNIroprT™Ma https://m.edsoo.rw/8al79aac
Pa3paboTka HECIOXHBIX
19 AJITOPUTMOB C MCIIOJIb30BAHUEM bubmmoreka [IOK
IUAKIOB JUTSl YIIPABJICHUS https//m.edsoo.ru/8al79elc
(hopMaIbHBIMU UCIIOJHUTEISAMU
Pa3paboTka HeCIOKHBIX
QITOPUTMOB C UCITOJIB30BaHUEM
20 III/IKJfOB U BETBJICHUH IS bubmorera IOK
https//m.edsoo.ru/8al79elc
yrpaBJiaeHus GOpMaTbHBIMU
UCIIOJIHUTEINSIMU
bu6nunoreka [JOK
21 Brimonnenue anroputMoB

https://m.edso0.ru/8al7a06a



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

O0001IEHE U CUCTEMATH3ALIUS
3Ha”Hui 1o TeMe «McnomHuTenu u

bu6nmoreka [IOK

22 AJITOPUTMBI. AJITOPUTMHYECKHE https://m.edsoo.ru/8al7al8c
KOHCTPYKITU
23 SI3BIK IpOTrpaMMHUPOBAHUSL.
Cucrema nporpaMMUpOBaHUs
24 [Tepemennsie. Oneparop
MIPUCBaNBaHUS
o5 [IporpammupoBaHue TUHEHHBIX
ITOPUTMOB
26 PazpaboTka mporpamm,
COJIEp>KaIMX ONepaTop BETBICHUS
27 Jnanorosas oTianka nporpaMm
28 Huxn ¢ ycnoBuem
29 Hukn ¢ mepeMeHHOM bubmmorera LIOK
https://m.edsoo.ru/8al7ac4a
30 O0paboTKa CHMBOJIBHBIX JJAHHBIX bubmorexa [IOK
https://m.edsoo.rw/8al7ad6e
O06001eHNe U cucTeMaTu3aus
3HaHUM 10 TeMe «SI3bIK
31 MIPOTPaMMHUPOBAHHU S bubmmoreka [IOK
[MpoBepounas pabora / https://m.edsoo.rw/8al7ae8e
Bceepoccuiickas npoBepodHas
pabora
PezepBHblii ypok. O60011CHNE U
39 CHUCTeMaTU3all Ul 3HAHU U YMEHU I bu6nmmoreka [IOK

1o Kypcy uHpopMaTuku 8 Kiacca /
Bceepoccuiickas nmpoBepodHas

https://m.edso0.ru/8al7b456



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

pabota

33

AHanu3 anropuTMOB.
OnpeneneHne BO3MOXKHBIX
pe3ynbTaToB paboOThI aIrOpuTMA
TIPH 33]aHHOM MHOYECTBE
BXOJIHBIX JTAHHBIX

bubmnoreka [IOK
https://m.edsoo.ru/8al7afab

34

AHanu3 anropuTMoB.
OmnpeneneHne BO3MOXKHBIX
BXOJHBIX TaHHBIX, IPUBOJAIIMX K
JTAHHOMY PE3YJIbTaTy

OBIIEE KOJIMYECTBO YACOB IIO
[TPOTPAMME

34

17



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

9 KJIACC

KoaudecTBo 4acoB

DJIeKTPOHHBbIE H( POBbIE

JI:;_)H Tema ypoka Beero Konrtpoabnbie | IlpakTuveckue fI[:yT:eHnﬂ o0pa3oBaTe/bHbIE
padoTbI padoThbI pecypchbl

1 ['mob6aneuas cets MHTEpHET. IP- 1 bu6nmmoreka [IOK
azipeca y3710B. boublime gaHHBIC https://m.edsoo.ru/8al17b578

2 NudopmarninonHas 6€3011acHOCTh 1 EtTSSJIJI;I;.T:;{SaOEI?E% 17b690
VYuer nousaTus oo

;| emmons S | :

https://m.edsoo.ru/8al7b7bc

WHGPOPMAITMOHHBIX 00BEKTOB B
BH/JIC BEO-CTpaHUII

4 Bunpl nedarenbHOCTH B CETH 1 bubmunoreka [IOK
WuTtepuer https://m.edsoo.rw/8al7b8e8
OO0aa4HbIC TEXHOJIOTHH.

5 HcnonkzoBanue oHMaifH-0¢uMca 1 1 Brbnroreia LIOK

https://m.edsoo.ru/8al7bale

JUTsL pa3pabOTKH JOKYMEHTOB
O0o01eHe U CUCTEMAaTH3aITUS
3HaHMH o TeMaM «I JTobaapHast

6 ceTb IHTEpHET U cTpaTeruu 1 1 bubnuoreka [IOK
0€e30M1aCHOrOo MMOBEAECHNS B HELY, https://m.edsoo.ru/8al17bb36
«Pabota B MH(pOPMALIIOHHOM
IIPOCTPAHCTBE

7 Mogenu 1 MoenupoBaHue. 1 bu6nunoreka [JOK
Knaccudukanuu moaenei https://m.edsoo.ru/8al17be06

8 TaOiuuHbIE MOIEITH 1 bu6nmmoreka [IOK



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

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

PazpaboTka omHOTAOIMYHOM 6a3bI

9 naHHbIX. CocTaBJIEHHE 3alIPOCOB K
0a3e MaHHBIX
I'pad. BecoBas marpuma rpada.
JlnuHa myTH MeXIy BepIIMHAMU
10 rpada. BerauciaeHue KoamaecTBa
nyTeil B HalpaBIeHHOM
AU KINYEeCKOM Tpade
11 Hepeso. Ilepebop BapuaHToB ¢
MOMOIIBIO JIepeBa
12 Maremarnueckoe MOJEIMpPOBaHUE bubmoreta LIOK
hittps://m.edsoo.ru/8al7¢392
13 DTarnbl KOMOBIOTEPHOTO bubmuoreka [IOK
MOJICTTUPOBAHUS https://m.edsoo.ru/8al7c4aa
O0o001mene 1 cucTeMaTH3aIHs
14 3HaHuil. KourponbHas pabota 1o bubnmoreka [IOK
Tteme «MozenupoBaHue Kak METO] https://m.edsoo.rw/8al7c9c8
MTO3HAHU S
Paz0Ouenue 3anaun Ha Mo3aAauu.
CocraBiieHue anropuTMOB U
15 porpamm ¢ I/ICHOJ'II;SOBaHI/IeM Bubmoreta LIOK
. https://m.edsoo.ru/8al7ch12
BETBJICHUH, ITUKIIOB U
BCIIOMOTATENbHBIX AITOPUTMOB
16 OHOMEpHBIE MAaCCHUBBI bubmorexa [IOK
https://m.edsoo.ru/8al7cc3e
17 TumnoBble anropuT™MbI 00paOOTKU bubmuotexa LIOK

MacCcCHuBOB

https://m.edsoo.ru/8al17cd60



https://m.edsoo.ru/8a17c04a
https://m.edsoo.ru/8a17c392
https://m.edsoo.ru/8a17c4aa
https://m.edsoo.ru/8a17c9c8
https://m.edsoo.ru/8a17cb12
https://m.edsoo.ru/8a17cc3e
https://m.edsoo.ru/8a17cd60

18

CopTupoBKa MaccuBa

19 O0paboTKa MOTOKA JAHHBIX bubmorexa [IOK
https://m.edsoo.ru/8al7d01c
OO0o001IeHE U CUCTEMATH3AIIUS
20 3HaHui. KoHTponpHas paboTa 1mo bubnunoreka LIOK
teme «Pa3paboTKa alIropuTMOB H https://m.edsoo.ru/8al7d1ca
porpamMmm»
21 Vmupasnenne. Curnan. O6paTHas bubmmoreka [IOK
CBSI3b https://m.edsoo.ru/8al7d4d6
Bbu6nunoreka [JOK
22 PoGoTu3npoBaHHBIE CUCTEMBI https/m.edsoo. ru/8al7d602
DJIEKTpOHHBIE Ta0IHIbI. TUIIBI
23 I[aHHBfX B sTUEHKaX aJllleKrpOHHoﬁ bubmmorexa [IOK
https://m.edsoo.rw/8al7d710
TaOJIU LB
24 PenaxrupoBanue u bu6nuoreka [JOK
dopmaTrpoBaHUE TAOIHUI] https://m.edsoo.ruw/8al7d832
| e e
’ ’ https://m.edsoo. ru/8a17d990
CpeaHero apuMeTHIeCKOTO
%6 CopTupoBKa U QUIBTpaIus bubnuoreka [IOK
JIIAHHBIX B BBIJICIICHHOM IMAaNa30He https://m.edsoo.ru/8al17db70
Iloctpoenue guarpaMm u
27 I‘pa(l)I/II)KOB B aieKrrI;OHHLIX Bubnroreia [IOK
https://m.edsoo.rw/8al7e08e
TadIuIax
28 OTHOcHTEINIbHAs, a0COIIOTHAS | bubnuoreka [IOK
CMEIaHHas aJipecarus https://m.edsoo.ru/8al7e2b4
29 YcnoBHBIC BEIYUCIICHUS B bubmuoreka [IOK

AJIEKTPOHHBIX TAOIHIAX

https://m.edso0.ru/8al7e6ba



https://m.edsoo.ru/8a17d01c
https://m.edsoo.ru/8a17d1ca
https://m.edsoo.ru/8a17d4d6
https://m.edsoo.ru/8a17d602
https://m.edsoo.ru/8a17d710
https://m.edsoo.ru/8a17d832
https://m.edsoo.ru/8a17d990
https://m.edsoo.ru/8a17db70
https://m.edsoo.ru/8a17e08e
https://m.edsoo.ru/8a17e2b4
https://m.edsoo.ru/8a17e6ba

30 O06paboTka OONMBIMX HAOOPOB 1 1 bubnmoreka [IOK
JTaHHBIX https://m.edsoo.ru/8al7e87c
YuciieHHOE MOJIETMPOBAHUE B bubmuotexa LIOK
31 1 1
9JIEKTPOHHBIX TaOIUIIaX https://m.edsoo.ru/8al7eaca
0606
2 | sinoreve Onermpome | 1 biGiorera LIOK
P https//m.edsoo.ru/8al7ec3c
TaOJIU LB
Ponb nHpopManmoHHbIX
33 TEXHOJIOTUH B pa3BUTUHU 1 bu6muotexa LIOK
SKOHOMHKH MHPa, CTPAHBI, https://m.edsoo.ru/8al7ed54
peruoHa
P i . 00600
% | oncrevanmmu thoromoe | 1 BiGorera LIOK
HI https//m.edsoo.ru/8al7ee6c
MOBTOPEHHE
OBILIEE KOJIMYECTBO YACOB I1O 34 19

[NIPOTPAMME



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




MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM
OBPA3OBATEJBLHOMN IMPOI'PAMMBI

7 KIIACC

Kon
NpoBE PsieMOro
pe3yJbTaTa

IIpoBepsieMble peMeTHbIE Pe3yJIbTAThHI 0CBOE HUS OCHOBHOM
o0pa3oBaTe/IbHON NMPOrpaMMbl OCHOBHOI0 001Ier0 00pa3oBaHus

1

ITo teme «ludpoBast rpaMOTHOCTEY

1.1

[osichsaTh Ha  mpuUMepax  CMBICT  TOHATUH  «WH(OpMAIUDY,
«HGOPMAITMOHHBINA TIPOIIECC, «00paboTKa MH(POpMAITUNY, «XpaHECHHE

uHpoOpMaIny, «@epeaada HHPopMaIum»

1.2

[IpuBOIUTE MpPUMEPBI COBPEMEHHBIX YCTPOMCTB XPAaHEHMS U NEepeIadn

I/IH(I)OpMaI_[I/II/I, CpaBHUBATb UX KOJIMYCCTBCHHLIC XapaKTCPUCTUKHU

1.3

[lomyyaTs © wucHonb3oBaTh HHGOPMALMIO O XapaKTepUCTUKAX
[EePCOHAILHOIO KOMIBIOTEPA U €0 OCHOBHBIX 3JIEMEHTax (IIpoLeccop,
olnepaTUBHas NaMsATh, JOJTOBPEMEHHAs IaMsATh, YCTPOMCTBAa BBOJA-

BBIBOJIA)

1.4

COOTHOCHUTH XaPAKTCPUCTUKU KOMIIBKOTEpA € 3aJad4aMiu, PCIIaCMbIMU C

€ro IMoOMOIIpIO

1.5

OpHeHTHpOBATBCS B HMEPApXHUUECKON CTPYKType (hailiioBOil crucTeMbl
(3anmuchIBaTh MONHOE MM (aiisia (kaTajora), myTh K ¢ailry (KaTaiory)
0 HMEILEMycs ONMCAHUIO (AMIOBOM  CTPYKTYpbl HEKOTOPOIO

UH(OPMAITMOHHOTO HOCUTEIIS)

1.6

PaGorate c (ailnoBoil cHCTEMON NEpPCOHANBHOTO KOMIIBIOTEpA C
UCIOJIb30BaHMeM Tpaduueckoro uHTepdeiica: co3naBars (KOMUPOBATh,
nepeMen@aTh, MepeMMEeHOBBIBATh, YIAIATh U apXUBUPOBATh (paliibl u

KaTaJloTH, UCII0Ib30BaTh aHTUBUPYCHYIO MIPOTPaMMy)

1.7

Uckate mH@opmanuio B HMHTepHeTe (B TOM 4MCIIE O KIHOUYEBHIM
CJIOBaM, IO HM300paXEHUIO0), KPUTHYCCKH OTHOCHUTHCS K HalJIEHHOU
uH(opMaIuu, OCO3HaBaTh ONACHOCTh JUIl JIMYHOCTH U OOILEeCTBa
pacrpocTpaHeHUsi BPEIOHOCHOW HH(OpPMAaLKUH, B TOM YHUCIE

OKCTPEMHCTCKOTO M TEPPOPUCTHUYECKOTO Xapakrepa

1.8

[ToHuMaTh CTPYKTYpY aJIpecoB BeO-pecypcoB




1.9

Hcnons3oBaTh COBPEMEHHBIE CEPBUCH HHTEPHET-KOMMYHUKALIUI

1.10

CoOmonate TpeOOBaHMsI OE€30IACHOM OSKCIUTyaTallMM TEXHUYECKHX
cpeAcTB HMH(POPMAIIMOHHBIX M KOMMYHUKAI[MOHHBIX TEXHOJOTUH,
COOIIIOIaTh CETEBOM ATHKET, 0a30BbIE HOPMBI HH(POPMALIMOHHOM 3THKU
W MpaBa NpU paboTe ¢ MPHUIIOKEHUSIMH Ha JIFOOBIX YCTPOWCTBAx U B

I/IHTepHeTe, BBI6I/Ip8.TB Oe3omacHbIe CTpaTeTuu NMOBCACHH B CCTU

1.11

[IpumeHsTh MeTO/bl NPO(HUIIAKTUKYA HETaTUBHOIO BIIMSHUS CPEACTB
WHQOPMAIIMOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJOTHI Ha 30POBbHE

ITOJIB30BATECIIA

IIo Teme «TCOPCTI/I‘IGCKI/IG OCHOBBI I/IH(I)OpMaTI/IKI/I»

2.1

KonmupoBate u nekomupoBaTh COOOINICHHUS MO 3aJaHHBIM IIPaBHUJIaM,
JIEMOHCTPUPOBATh MOHUMAaHWE OCHOBHBIX MPUHIIUIIOB KOJMPOBAHUS

WH(pOPMAIIUHU PA3IUYHON PUPO/IBI (TEKCTOBOH, rpaduueckoi, ayano-)

2.2

CpaBHI/IBaTB JIINHBI COO6IJ.I€HPII>1, 3allMCAHHBIX B  PAa3JIMYHBIX

anaBUTaX, ONEPUPOBATh ENMHUILIAMU H3MEPEHUs WH(OPMAIMOHHOTO

00BEMa M CKOPOCTH TIepeIavu JaHHBIX

2.3

OuenuBath © CpaBHUBATh pa3Mepbl TEKCTOBBIX, TIpa(UUECcKUX,

3BYKOBBIX (paiiyioB M BUJie0dailnoB

[To Teme «MH(MOpMAITMOHHBIE TEXHOIOTUI

3.1

HpeI[CTaBJ'ISITL CBOEH ACATCIIbHOCTH B BHUIC

CTPYKTYPUPOBAHHBIX
MYJbTUMEAUMHBIX TPE3CHTAIU I

pe3ynbTaThl

UJUTFOCTPUPOBAHHBIX JIOKYMEHTOB,

8 KJIACC

Kona
NpoBE PsieMOro
pe3yJbTaTa

IIpoBepsieMble MpeAMeTHBIE Pe3yJIbTAThI 0CBOE HUSI OCHOBHOM
o0pa3oBaTeJibHOI MPOrpaMMbl OCHOBHOI0 001LETr0 00pa3oBaHMs

1

ITo Teme «TeopeTnueckue OCHOBBI MH(OPMATHUKN»

1.1

[losicHaT, Ha mnOpuMepax pasIMuUsd MEXAY MO3ULUOHHBIMH U

HCIIO3MIINOHHBIMH CUCTCMaMH CUHCJIICHUA

1.2

3anuceiBaTh U CpaBHUBATH Lienble uyncaa oT 0 go 1024 B paznuuHbIX
NO3UIMOHHBIX CHCTEeMax cuucieHus (¢ ocHoBanusiMu 2, 8, 16),

BBIITOJIHATH apI/I(bMeTI/ILIeCKI/Ie orepanuvu Haal HUMHA




1.3

PackpbiBaTb  CMBICI  TNOHATHM  «BBICKA3bIBAHUEY»,  (CIOTMYECKAs

onecpanus, «JI0rM4cCKOC BBIPAKCHUC)

1.4

3anuceIBaTh JOTHYCCKUC BBIpaKCHUSA C UCITOJIb30BAHUEM JU3BHOHKIIUH,
KOHBIOHKOWKU W OTpULAHHA, OMNPCACTIATH HCTUHHOCTbL JIOTHYCCKUX
BBIpa)KeHHﬁ, €CJIM M3BCCTHBI 3HAYCHUA NCTHUHHOCTHU BXOJAIIMX B HETO
MNEPpEMCHHLBIX, CTPOUTH Ta6JII/II_[I>I HCTUHHOCTH JId JIOTHYCCKUX

BBIPAKCHUN

[To Teme «ANTOpUTMBI U IPOTPAMMHUPOBAHUE

2.1

PackppiBaThb ~ CMBICI ~ MOHSATHM  «UCHOJHUTENBY»,  «QITOPUTMY,
«@porpamMmay», TOHHMMas pPa3HUIY MEXIy YIOTpeOJlieHHeM »HTHUX

TEPMUHOB B OOBIJICHHOW peud U B MH(POPMATHKE

2.2

OnwuckeiBaTh AJITOPUTM PCHICHUA 3aJdadu pa3JInIHbIMHA CHOCOGaMI/I, B

TOM 4HCJIC B BUJC OJI0K-CXEMBI

2.3

COCT&BJ’IHTB, BBIINIOJIHATE BPYYHYIO M HA KOMIIBIOTCPE HCECIOKHBIC
AJITOPUTMBI C HCITOJIB30BAHUEM BETBIICHUM U LOUKIOB I YHpPaBJIICHUA

HUCIIOJIHUTEIAMU

2.4

Hcnonp3oBaTh KOHCTAaHTHI H MNCPEMCHHLBIC  pa3JIMYHbIX TUIIOB
(‘-II/IC.]'IOBI)IX, JJOTHUYCCKUX, CI/IMBOJ'II)HBIX), a TaKkKE coAcpKamue Hnux

BBIpaKCHUS, UCITIOJIB30BATh OIIECPATOP IPUCBANBAHUA

2.5

Wcnonb3oBaTh MpH  pa3pabOTKe MpPOrpaMM JIOTHYECKHE 3HAvYeHUs,

Ooncpan U BbIPpAKCHUA C HUMU

2.6

AHaJ'II/ISI/IpOBaTB MNpEAIOKCHHBIC AJITOPUTMBI, B TOM YHUCJIC OIIPCACIIATE,
KakKue pe3yibTaTbl BO3MOXKHBI IIPHU 3aJdaHHOM MHOKCCTBC HMCXOAHBIX

3HAYEHU N

2.7

Co3pnaBaTh M OTJIAXKHUBATh MPOTPaMMbl Ha OJHOM M3 SI3bIKOB
nporpammupoBanust (Python, C++, Ilackans, Java, C#, lllkonbHbIii
Anroputmudeckuii  S3bIK), peaTu3yloIe HECI0XHBIE aITOPUTMBI
00paOOTKM YHCIOBBIX JAaHHBIX C HCIOJb30BAaHUEM IUKIOB U
BETBJICHUM, B TOM YMCJIE PEaTU3YIOIMe IPOBEPKY ACIUMOCTU OJHOIO
L[EJIOT0 YHMCia Ha APYroe, MpOBEPKY HATypaJIbHOTO YMCia Ha IPOCTOTY,

BBIJICJIEHUS LU (P U3 HATYPAJILHOTO YHCIIa

9 KJIACCA




Kon
NpoOBE PsIeMOro
pe3yJjbTaTa

IIpoBepsieMble npeAMeTHbIE Pe3yJIbTATHI 0CBOE HUS OCHOBHOM
o0pa3oBaTe/IbHON NMPOrpaMMbl OCHOBHOI0 0011er0 00pa3oBaHusi

1

ITo Teme «(ludpoBas rpaMOTHOCTE)

11

Hcnonb3oBaTh COBpPEMEHHBIE MHTEPHET-CEPBUCHI (B TOM 4YHUCIE
KOMMYHHUKAIIUOHHBIE CEPBHUCHI, OOJauHble XPAHWJIHIA JaHHBIX,
OHJIAWH-TIPOTPaMMBbl (TEKCTOBBIE U TpaduuecKkue pPeaaKkTOpbl, CPEIbl

pa3paboTku) B yueOHOU U MOBCETHEBHOW NEATETLHOCTU

1.2

[lpuBomuTh  TpUMEPHl  HCMOJB30BAHUSA  TeOMHQPOPMAIIMOHHBIX
CEPBUCOB, CEPBUCOB TOCYIAPCTBEHHBIX YCIYr, OOpa30BaTEIbHBIX

cepBucoB MHTepHeTa B yueOHON U MTOBCEIHEBHOM AESITETbHOCTH

1.3

Hcnonb3oBaTh paznuyHble CPEACTBA 3alMTBl OT BPEJOHOCHOTO
MPOTPAMMHOTO 0OECTICUCHM S, 3AUINATh TTEPCOHATBHYIO MH(QOPMAITHIO
OT  HECAHKIMOHMPOBAHHOTO  JOCTya MW  €ro  MOCIEICTBUMN
(pasrnaimieHus, MOAMEHBI, YTpaThl JaHHBIX) C Y4ETOM OCHOBHBIX
TEXHOJIOTUYECKUX | COIIMATIbHO-TICUXOJIOTUYECKUX  aCIIEKTOB
ucrnonb3oBanusi cetu MHTepHeT (cereBas aHOHMMHOCTb, IU(POBOI
clel,  ayreHTUYHOCTh  CYOBEKTOB M PECYpPCOB,  OIMACHOCTh

BPEJOHOCHOTO KOJ1a)

1.4

PacriozHaBath TOMNBITKM U TMPEAYNPEkKAATh BOBJIECUEHUE ceb U
OKPYXKaIOIIMX B JECTPYKTUBHBIE M KPUMHUHAIbHBIE (HOPMBI CETEBOM

aKTUBHOCTH (B TOM uncie KuOepOyuHT, (QUILMHT)

I[To Teme «Teopernueckre OCHOBBI MH(MOPMATHKI»

2.1

PaCKpBIBaTB CMBICJI MOHITUM «MOACIIb», MOACIIMPOBAHUCH,
OonpeaACIATL BHUbI MOIICJIefI, OCHHUBATh aACKBAaTHOCTb MOACINU

MOJIETTUPYEMOMY OOBEKTY U LI€JISIM MOJEIMPOBAHUS

2.2

Hcrionb3oBaTh rpadsl U IEpeBbs Ui MOJICIUPOBAHUS CHCTEM CETEBOU

U MepapXuyecKoll CTPYKTYphl, HAXOAUTh KpaT4alllMii MyTh B rpage

ITo Teme «ANTOPUTMBI U IPOTPAMMUPOBAHUE»

3.1

Pa3ouBath 3ala4r Ha noa3zaaavu, COCTABJIATH, BBIITOJIHATE BPYYHYIO U
Ha  KOMIIBIOTCPC  HCCIIOKHBIC aJITOPUTMbI C  HUCIIOJB30BAHUCM
BCTBHeHHﬁ, OHUKIOB U BCIIOMOTATCIBHBIX aJITOPUTMOB JJI YITPABJICHU A

HUCITIOJIHUTCIIAMU

3.2

CocTaBisTh U OTJIAXKUBATh MPOTPAMMBI, PEATU3YIONIME THUIIOBbIE

AJITOPUTMBL O6pa6OTKI/I YHUCJOBBIX IIOCJIEA0BATEILHOCTEHM 50J851




OJIHOMEPHBIX YMCJIOBBIX MAaCCUBOB (IIOMCK MAaKCUMYMOB, MUHUMYMOB,
CyMMBbl WJIM KOJMYECTBA AJIEMEHTOB C 3aJaHHbIMH CBOWMCTBaMH) Ha
OJTHOM W3 s3BIKOB mporpammupoBanus (Python, C++, IMackans, Java,

C#, llIkonpHBII AMTOpUTMUYECKUN S3BIK)

ITo Teme «MHpOpPMALLOHHBIE TEXHOJIOTHI

4.1

BeiOupares crmoco0 TmpencTaBieHUss JaHHBIX B COOTBETCTBHUU C
MOCTaBJICHHOW 3asayeil (TabiuIlbl, CXeMbl, TpaduKH, ITUarpaMMbl) C
UCIIONIb30BAHMEM  COOTBETCTBYIOIIMX  IPOTPAMMHBIX  CPEJICTB

00pabOTKH JaHHBIX

4.2

Hcronb30BaTh 3JIEKTPOHHBIE TAaONULBI A1 0OpaOOTKH, aHaiu3a U
BU3yaJIU3allUM YHUCJIOBBIX JAHHBIX, B TOM UYHCJIE C BBIACICHUEM
quanazoHa TaONMMIBl U YIOPSAOYMBAHHEM (COPTHUPOBKOM) €ro

SJICMCHTOB

4.3

CoznaBaTh M HPUMEHSATh B 3JIEKTPOHHBIX Tabnumax (GopMynbl IS
pacuéToB C MCIOIB30BAHMEM BCTPOCHHBIX aprU(METHUYECKUX (PYHKIIUN
(cyMmMHpoBaHME U MOACYET 3HAYEHUM, OTBEYAIONMX 33aJaHHOMY
YCIIOBUIO, CpefHee apu(MeTHdyeckoe, TOUCK MaKCHUMAaJIbHOTO H
MUHUMAJIHLHOTO 3HAYECHUS), AOCOTIOTHON, OTHOCUTEIBHOM, CMEIaHHOM

aapecanumn

4.4

Hcnonp3oBarh OJICKTPOHHBIC Ta6J'H/II_IBI JJIA YU CJIICHHOI'O

MOZACIIMPOBAHUSA B ITPOCTHIX 3aJav4ax U3 pa3HbIX NPEAMETHBIX oOacreit




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIACC

Kon

IIpoBepsieMblii 3J1€MEHT COJI€ PKAHUSA

Hudposas rpaMoTHOCTH

11

Kommbrorep — yHHBepcallbHOE BBIUHCIUTENBHOE YCTPOUCTBO, padoTaroiiee Mo
nporpamme. THIIBI KOMIBIOTEPOB: MEPCOHATIBHBIE KOMIBIOTEPHI, BCTPOCHHBIE
KOMITBIOTEPBI,  CYIEPKOMITbIOTEphl.  MoOumbHBIE  ycTpoiicTBa.  TexHuka

0€30MacHOCTH U TIpaBuja pabOThl Ha KOMIIBIOTEPE

1.2

OCHOBHBIE KOMITOHEHTBHI KOMIIbIOTEpAa ¥ WX Ha3HadeHue. [Ipoueccop.
OHGpaTI/IBHaSI U  JOJITOBPEMCHHAA MaMATh. YCTpOI\/JICTBa BBOJa MW BbIBOJA.
CeHcopHBI BBOJI, JATYUKUA MOOUIIBHBIX YCTPOMCTB, CpelCTBA OMOMETpUUYECKON

ayTeHTHU(UKAIIUN

1.3

Hcropust pa3sBUTHS KOMIIBIOTEPOB M IporpamMmHoro obecnedeHus. [lokonenus
KOMIIbIOTEpOB. ~ COBpEMEHHbIE  TEHACHLMUU  Pa3BUTHS  KOMIIBIOTEPOB.
Cynepxommnbtotepsl. [lapamiensHble BelunciaeHus. [lepcoHanbHBI KOMIBIOTED.
[lpouieccop M ero XapakTepUCTUKU (TaKTOBas 4YacTOTa, Pa3psIHOCTB).
OmnepatuBHas namsth. JlonroBpeMeHHas nmamsTh. Y CTPOMCTBA BBOJA U BBIBOJA.
O0BEM XpaHUMBIX JJaHHBIX (OTEepaTHUBHAs MaMATh KOMITBIOTEPA, KECTKUN JUCK U
TBEpPAOTENbHBI HAKOMUTENb, MOCTOSHHAs MaMsITh cMapTdoHA) U CKOPOCTh

J0CTYyIIa JJI pa3jIMYHbIX BUOOB HOCHTEIIeH

1.4

[lporpammuaoe  obecriedeHne  KommbloTepa. [lpukiagHoe  TporpamMMHOE
o0ecrieyeHue. CucremHOe  NIpOrpaMMHOE obecrieyeHue. Cucremsl
nporpaMmupoBanus. IlpaBoBas oxpaHa mporpaMM M JaHHBIX. becniaTtHble u

YCII0BHO-0ecriaTHbIe TporpamMMbl. CBOOOIHOE TPOTPaMMHOE 00ecTIeUeHE

1.5

@aiinel 1 nmanku (katanoru). Tumbl daiinoB. CeoiicTBa ¢aitnoB. XapakrepHbie
pasMepnl  (aiJIoB Pa3UYHBIX THIOB (CTpaHMIIA TEKCTa, SJICKTPOHHAs KHWUTA,

doTorpadusi, 3aUCh MECHU, BUACOKITHUII, TOJTHOMETPAKHBIA (PUITHEM)

1.6

[puanumsl moctpoeHus: ¢ainoBeix cucrteM. llomHoe wuwms (aiina (mmankwu,

katayora). Ilyte k Qaitny (mamnke, kKarajaory)

1.7

@aiinoBsiii MeHemxkep. Pabora ¢ aiinamu 1 mankamu (Karajaoramu): CO3JaHue,
KOIIMPOBAaHME, MEepeMELICHIE, IIEPEeUMMEHOBAHUE U yJajeHHue (palijioB M IMarok

(xatanoroB). Ilouck ¢aiiyioB cpeacTBaMu ONEpalMOHHON CHCTEMbI




1.8

ApxuBanus gaHHbIX. Mcnons3oBanue nporpaMm-apXuBaTopoB

1.9

KomMmmbroTepHbie BUpPYCHI U ApYyrue BpeJOHOCHbIE Iporpammbl. [Iporpammsl amis

3allIMTBI OT BUPYCOB

1.10

OObvenHeHne kommbioTepoB B ceThb. Cerb MHTEpHET. BeO-cTpanuiia, BeO-cairT.
Crpykrypa aapecoB BeO-pecypcoB. bpaysep. IlouckoBbie cucremsbl. [louck
uHGOpMAIIUK TIO KIYEBBIM CJIOBaM M IO H300paxeHuto. J[0CTOBEpHOCTH

nHpopMaInu, moxydeHHon u3 Marepuera

1.11

CoBpeMeHHbIE CEpBUCHI MHTEPHET-KOMMYHHU KA

1.12

CereBoil 3THKET, 6a30BbIe HOPMBI HH(POPMALIMOHHON STHUKH U IpaBa Npu padore

B cetu UHTepHeT. Ctparerun 6e30macHoro noseaeHus B IHTepHeTe

Teopernueckue 0CHOBBI HH(DOPMATHKH

2.1

HNudopmarusi — 0IHO U3 OCHOBHBIX MOHATUN coBpeMeHHOM Hayku. MHbopmanius
KaK CBEJICHUs, MPEIHA3HAUCHHBIE IS BOCIPHUATHS YETOBEKOM, U HHMOpMAIIHs

KaK JaHHBIE, KOTOPbIE MOTYT OBITH 00pabOTaHBI aBTOMAaTH3MPOBAHHON CHCTEMOM

2.2

JIMCKPETHOCTh JaHHBIX. BO3MOXHOCTh OINMCAaHUS HENPEPBIBHBIX OOBEKTOB U
IIPOLIECCOB C MOMOUIBIO JUCKPETHBIX JaHHBIX. MH(popMalnoHHbIE TPOLIECChl —

IIPOLIECCHI, CBSI3aHHBIE C XpaHEHHEM, TPeoOpa30BaHUEM U Mepeaayeii JaHHBIX

2.3

CumBon. Andasut. MoumHocTs andaButa. PazHooOpasue si3bIKOB U al(aBUTOB.
EcrecTBeHHbIe M (QopMasbHBIE S3BIKH. AN(ABUT TEKCTOB Ha PYCCKOM SI3BIKE.
JiBonunblil andasut. KonnuecTBo BCEBO3MOXKHBIX CJIOB (KOJIOBBIX KOMOMHALIMI )
(UKCUPOBAaHHOW JUIMHBI B JBOMYHOM andaBute. [IpeoOpasoBanue Ir0O0TO
angaBuTa K 1BoMYHOMY. KOMuecTBO pa3MyuHBIX CIIOB (PUKCHPOBAHHOMN JIHHBI B

angaBUTE ONMPEACIEHHON MOIIIHOCTH

2.4

KOJII/IpOBaHI/IC CHUMBOJIOB OJHOTIO aJ'I(l)aBI/ITa C MOMOIIBIO KOJOBBIX CJIOB B IPYIrOM

andaBuTe, KOJOBas TaOJIMIA, ICKOAUPOBAHUE

2.5

JBonunblii kopx. IlpeacTtaBiieHME MaHHBIX B KOMIIBIOTEpE KaK TEKCTOB B

JABONYHOM aJ'I(l)aBI/ITe

2.6

HNudopmarnimonneiii 006EM NaHHBIX. BUT — MUHUMaNbHAS €AMHUIIA KOJIMYECTBA

uHQoOpMaIu — IBOUYHBIN pa3psa. balt, kunobaiiT, Merabaiit, rurabaiit

2.7

CxopocTh mepenadyd JaHHBIX. EIWHUIBI  CKOPOCTH TIEepelayd  JIaHHBIX.

HckaxeHue I/IH(I)OpMaI_II/II/I Ipu nepeaadc

2.8

KoaunpoBanue tekcroB. PaBHomepHbIi kon. HepaBHOMepHBIN koa. KomupoBka
ASCII. Bocemubutneie xomaupoBku. Ilonstue o xomupoBkax UNICODE.

JlekonmupoBaHue  COOOIIEHWH C  HWCHOJNB30BAHMEM  PAaBHOMEPHOTO U




HepaBHOMEpHOTO Koja. MHpopMannoHHbIi 00bEM TeKcTa

OOmee mnpencraBieHue O HUPPOBOM MPEACTABICHUU ayIHOBHU3YyalbHBIX H

2.9 JpYruxX HeNnpepbIBHBIX JaHHBIX. KoaupoBanue 1Bera. llperoBbie MopenH.
Monens RGB. I'myouna xogupoBanus. [lanutpa
PactpoBoe u BekropHOe TmpeacTaBlieHue wu3o0pakeHuid. [lukcens. OueHka
2.10 uHpopMarmoHHOrOo  00BEMA  TrpaduyUecKux  JaHHBIX IS PacTpPOBOTO
M300pakKeHUS
KomupoBanue 3Byka. PaspsmHocTe M wactora auckperusanuu. KosmdecTBo
2.11 kaHajgoB 3anucu. OIleHKAa KOJIMYECTBEHHBIX TapaMEeTPOB, CBSI3aHHBIX C
IpeICTaBICHUEM U XpaHEHUEM 3BYKOBBIX (haiijioB
3 HNudopmarinoHHbIe TEXHOJIOTHN
31 TekcToBBIE TOKYMEHTBHI U MX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHHIa, ad3all, CTPOKa,
' CJIOBO, CHMBOJI)
3.9 TeKkcTOBBIM  IPOLECCOP — HMHCTPYMEHT CO3JAaHMS, pEOAKTUPOBAaHUS U
' dopmaTupoBanus TekctoB. [IpaBuna nHabopa Tekcra
PenakrupoBanue Ttekcra. CBoiictBa cumBosioB. [Hpudr. Tunsl mpudgros
33 (pyOnmeHble, ¢ 3aceukamu, MOHOUMpPHUHHBIE). [lOAYKUpPHOE W KypCHBHOE
' HauepTraHue. CBoiicTBa alzaleB: TpaHMIIBl, a03al[HBIM OTCTYN, WHTEpBal,
BhIpaBHUBaHuE. CTUiIeBOE POpMaTUPOBAHUE
34 CrtpykrypupoBaHue HMH(GOpPMAllMd C TIOMOIBIO CIHCKOB M TaOJuLI.
' MHoroypoBHeBbIe criucki. JloGaBieHre TabauI] B TEKCTOBBIE IOKYMEHTHI
35 BcraBka m300paxeHHMl B TEKCTOBBIE IOKyMEHTHI. OOTekaHue u300pakeHUI
' TEKCTOM. BKiTroueHue B TEKCTOBBIN TOKYMEHT AuarpamMm u (Gopmyi
36 [lapamerpbl cTpaHuIbl, Hym™mepauus crpaHul. JloGaBieHue B JOKYMEHT
' KOJIOHTUTYJIOB, CCBIJIOK
IIpoBepka mpaBonucanus. PaccraHoBka mepeHOCOB. ['0J10COBOMI BBOJ TEKCTa.
3.7 OnTuyeckoe pacrno3HaBaHue Tekcra. KomnbroTepHsiit nepeBoi. Mcnonb3oBanue
cepBUcOB cetn MHTEpHET 1151 00pabOTKH TEKCTa
38 3HaKOMCTBO €  TpaUUecKMMH  peJakropamM. PacTpoBble  PHCYHKH.
' Hcnonp3oBaHue rpaguyeckux MPUMUTHBOB
Onepauuu penakTUpOBaHUs TpaUUeCKuX OOBEKTOB, B TOM YHCIE IU(POBHIX
39 doTorpaduii: m3MeHeHHEe pasMepa, oOpe3Ka, MOBOPOT, OTpaKeHHE, paboTa ¢

obmacTsaMu (BLIZ[eHeHI/Ie, KOITUPOBAHHUC, 3aJIMBKa I_lBeTOM), KOppCKIHA IBCTA,

SIPKOCTH U KOHTPACTHOCTHU




Bekropnass rpaduka. Co3maHue  BEKTOPHBIX  PHUCYHKOB — BCTPOCHHBIMU
3.10 CPEICTBAMHU TEKCTOBOTO IIPOIleCccCopa WM APYrUX MporpaMm (IIPUIOKESHUN).
JloGaBiieHNE BEKTOPHBIX PUCYHKOB B JOKYMEHTHI
311 [loaroroBka MynpTHMenuMiHBIX mpe3eHTauuil. Cnaiin. Jlob6aBneHue Ha crailf
' TEKCTa U U300pakeHuil. PaboTa ¢ HECKOJIBKUMU CllaiilaMu
3.12 JloGaBiieHue Ha Ciali]l ayJHOBU3YaJIbHBIX JTaHHBIX. AHUMAaNHs. [ HriepcChlIKe
8 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT CO/Ie PKAHUSA
1 Teoperndeckre 0CHOBBI HHPOPMATHKI
HernosutinoHHbIie ¥ MO3UIIMOHHBIE CUCTEMBI curciieHus. AndaBut. OCHOBaHHE.
11 Pa3épuyras Qopma 3anucu yucna. IlepeBoa B AECATUYHYIO CHUCTEMY YHCEI,
3allMCaHHBIX B PYTUX CHCTEMaX CUUCIECHUS
1.2 Pumckas cucrema cunciaeHus
JIBonuHas cucrema cuucieHus. [lepeBoa nenbix uncen B mpenenax ot 0 mo 1024
B JIBOMYHYIO CHCTEeMY cuncieHus. BocekmepuuHnas cucrema curcnenus. [lepeson
. qucea M3 BOCBMEPUYHON CHCTEMBI B JBOWYHYIO U JAECATUYHYIO CHUCTEMBI U
' obpatHo. IllectHagmarepuuHasi cuctema cumucieHus. IlepeBon umcen wu3
IIECTHAIIaTEPUYHON CHUCTEMBbl B JIBOMYHYIO, BOCBMEPUYHYIO U ACCATUYHYIO
CUCTEMBI U 00OpaTHO
14 ApudmMeTrdeckre orepanuy B IBOMYHON CHCTEME CUUCIICHHUS
Jlornyeckue  BbICKa3biBaHMs.  Jlormueckue — 3HAUEHUsT  BBICKA3bIBAHHI.
DneMeHTapHble M COCTaBHbIE BbICKa3bIBaHMS. JIOrHueckue omepamuu: <«i»
15 (KOHBIOHKIUS, JIOTHYECKOE YMHOXKEHHUE), «WIu» (IU3BIOHKIUS, JIOTUYECKOE
' CIIO’KEHUE), «He» (JIorndeckoe oTpunianue). [Iproputer moruueckux onepamnui.
OmnpeneneHue WCTHHHOCTH COCTaBHOTO BBICKAa3bIBAaHUS TPH HW3BECTHBIX
3HAYEHUAX UCTUHHOCTU BXOJSIIMX B HETO 3JIEMEHTAPHBIX BHICKa3bIBAHU I
16 Jlormueckue BeipaxeHus. [IpaBuia 3anucyu Jornueckux BeipakeHuid. [loctpoenne
' TaOJIMIl UICTUHHOCTHU JIOTHYECKUX BBIPAKEHU I
1.7 Jlormyeckue 35eMeHThl. 3HAKOMCTBO C JIOTHYECKUMH OCHOBAMH KOMIThIOTEpa
2 AJTOPUTMBI U IPOTPAMMHPOBAHHUE
. [lonsitue anroputMa. VICHONMHHUTENW AalrOPUTMOB. ANTOPUTM Kak IUIaH
' yIPaBIICHUS HCTIOJTHUTEIEM




2.2

CaoiictBa anroputMa. CriocoObl 3aucH aIropuT™Ma (CJIO0BECHBIH, B BUE OJIOK-

CXEMbI, IIPOTrpaMMa)

2.3

Anroputmuyeckue KoHCTpyKuuu. KoHcTpykuus «cinenoBanue». JIMHEWHBIN
anroput™. OTpPaHUYEHHOCTh JUHEWHBIX  QJITOPUTMOB: HEBO3MOXKHOCTH
MPEeTyCMOTPETh 3aBUCHMOCTD MTOCIEA0BATEIBHOCTH BBIMOJIHAEMBIX JEHCTBUI OT

HCXOAHBIX JaHHBIX

2.4

KoHcrpykuusi «BeTBiaeHue»: mojHas U HenonHas (opmbl. Boimonnenue u
HEBBINOJIHEHUE YCTIOBUS (MCTUHHOCTD U JIOXKHOCTh BbICKa3biBaHus). [IpocThie u

COCTaBHBIC YCJIOBUA

2.5

KOHCTPYKI_[I/IH IIOBTOPCHUCH. HHUKIIBI C 3aJdHHBIM YHUCIOM HOBTOpeHHﬁ, C

YCJIOBHUEM BBITNIOJIHCHUS, C HCpCMCHHOﬁ IMUKIIa

2.6

PazpaboTka m1s QopMaNbHOTO MCHOIHUTENS AQITOPUTMa, MPUBOMAIICTO K
TpeOyeMOMy pe3ylbTaTy IpH KOHKPETHBIX HMCXOJHBIX HaHHBIX. Pa3zpaboTka
HECJIO)KHBIX aJITOPUTMOB C MCIIOJB30BAHMEM UHUKIOB M BETBJICHUN A
yrnpaBieHUs (OPMANbHBIMU  HCIOJTHUTENSAMHU. BBIMOTHEHHWE aJIroOpuTMOB

BpPYYHYIO M Ha KoMITbloTepe. CHHTaKCHYeCKue 1 JIoTHUecKue onmoOku. OTKa3bl

2.7

S3pik  mporpammupoBanus  (Python, C++, Java, C#, IlIkonbHbIi
Anroputmudeckuit  SI3pik). CuctemMa NpOrpaMMHPOBAHHS: PEAAKTOP TEKCTa

IIporpamm, TPaHCIATOP, OTIAAUNK

2.8

HCpCMeHHaHZ THUII, WM, 3HA4YCHUC. HCHBIC, BCIHICCTBCHHBIC W CHMBOJIBHBIC

IIepEMEHHBIE

2.9

Omneparop mnpucBauBaHus. ApHPMETHYECKUE BBIPAKECHUS U MOPSAOK HX
BbIYMCIeHMs. Onepaiuu ¢ [elIbIMUA YHCIaMU: LIEJIOYUCIIEHHOE JEJICHHUE, OCTaTOK

OT ACJICHHUA. HpOBepKa JACIIMMOCTH OAHOI'0 IEJIOro YMucijia Ha ApYyroc

2.10

BerBnenusa. CocrtaBHble yclIOBHUSL (3allUCh JIOTUYECKUX BBIPAKEHUNW Ha
M3y4aeMOM sI3bIKe MporpamMmupoBaHusi). HaxoxxaeHrne MUHUMYMa 1 MakCUMyMa
U3 IBYX, TPEX U YETHIPEX uncen. PeneHue KBajpaTHOTO ypaBHEHU S, HUMEIOLLETO

BCHICCTBCHHBIC KOPHU

2.11

I[I/IaHOl"OBaSI OTJIalKa ITporpaMMm: IomaroBOo€ BbIITOJIHCHHUEC, TPOCMOTP 3HA4YCHU M

BCIIMYHNH, OTJ'I&I[O‘-IHBIﬁ BBIBO/, BI)I60p TOYKHM OCTaHOBAa

2.12

[ukn ¢ ycnoBuem. Anroput™ EBKIMAa /Ui HaX0XKJIEHUS HauOOJIBLIETO OOIIEro
JeNUTENs IBYX HaTypalbHbIX uncen. Pa30reHue 3anucu HaTypaJbHOIO YKCIiia B
MO3UI[MOHHOW CHUCTEME C OCHOBaHHMEM, MEHbIIMM WIM paBHbIM 10, Ha

OT/EbHBIE LU (P




2.13

Hukn ¢ nepeMeHHON. AJITOPUTMBI TPOBEPKH JIETUMOCTH OJHOTO 1I€JIOr0 Yucia

Ha JIpyroe, IPOBEPKH HATYpaIbHOIO YMCIa HA IPOCTOTY

2.14

OOpaboTka CHUMBONBHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) TEpPEMEHHBIC.
IMocumBompHas 00paboTka cTpok. [lojacuér 4acTOTHI TOSIBJICHHS CHMBOJIA B

ctpoke. Berpoennsie dyHKIuu 11st 00pabOTKA CTPOK

2.15

OnpeneneHue BO3MOXKHBIX PE3YJIbTaTOB pabOThl aNropuTMa HpH 33JaHHOM
MHOJKECTBE BXOJHBIX JAHHBIX, ONPE/EIECHUE BO3MOKHBIX BXOJHBIX JAHHBIX,

NPUBOJAIMX K JaHHOMY PE3y/IbTaTy

9 KJIACC

Koa

IIpoBepsieMbIii 3JIEMEHT CO/Ie PKAHUSA

[MudpoBas TpPaMOTHOCTH

11

['mo6ansHas cerb Murtepuer. IP-ampeca y3moB. CereBoe XpaHEHHME aHHBIX.
MeTo/1bI HHANBUAYAIBHOTO U KOJJIEKTUBHOTO pa3MelieHUs1 HOBOW HH(POpPMAIINH B
Hutepuere. bonbume naHHble (MHTEPHET-JaHHbBIE, B YacTHOCTU [JaHHbIE

COIMAJILHBIX CETEH )

1.2

[lonsitue 06 wuHMOpPMAIIMOHHOW O€30macHOCTH. YTPO3bl HWHQOPMAITMOHHOMN
0e3omacHOCTH IpU paboTe B TIOOATBHOIN CeTH M METOJIbl IPOTHUBOACHCTBUS M.
[lpaBuna Ge3onmacHoW ayreHTU(UKAIMK. 3aMTa TUYHONH WHQOPMAIUU B CETH
Nurtepuer. be3omacHble  cTparerun  mnoBeAeHuss B ceth  HTepHeT.
[Ipenynpexnenue BOBIEYEHUS B JECTPYKTHBHBIE W KpUMHUHaJbHBIE (DOPMBI

CETEeBOM aKTUBHOCTH (KUOEpOYIIIMHT, (PUIIMHT U Ipyrue GopMbl)

1.3

Buner nesrensHoctn B MHTepHere. VIHTepHET-CepBUCHI: KOMMYHUKAIIMOHHbBIE
cepBUCHI (ITouTOBast Ciryx0a, BH/I€0-KOH(EPEHII-CBSA3b U JpYyrue), CopaBOYHbIC
CiykObl  (KapThl, pacHUCaHUs W JAPYrHE), TOUCKOBBIE CIIYXKObI, CITyKOBI
OOHOBJICHUSI TIPOTPAMMHOTO OOecTedeHuss | JApyrue ciyxObl. CepBUCH
rocyJapcTBeHHbIX  yciyr. OOmauyHble  xpaHuiuim@a  JaHHbeIX. Cpencrsa
COBMECTHOW  pa3pabdOTKu  JOKYMEHTOB (oHusaiiH-o¢uchl). IIporpamMMHoe
oOecrieyeHre Kak BeO-CepBHC: OHJIAWHOBBIE TEKCTOBBIE W  TpadudecKue

PENaKTOpHhI, Cpebl Pa3padOTKU MPOrpamMm

Teopernueckre OCHOBBI MHPOPMATUKH

2.1

Mogens. 3amauu, pemaemMble C MOMOLBIO MojenupoBanus. Kiaccudukanuu

Mojzenei. MartepuanbHbele  (HaTypHble) U HMHGOPMALMOHHBIE  MOJIENH.




HenpepeiBHble 1 nuckpeTHble Moaenu. HMmuranuonHble monenu. Hrposbie
Mozenu. OIleHKa COOTBETCTBUS MOJEIM MOJECIUPYEMOMY OOBEKTY U ILENSIM

MOACITIUPOBAHUSA

2.2

Tabnuunbie mogenu. Tabnuia kak MpeICcTaBICHUE OTHOILCHUS

2.3

baser nmanHpIX. OTOOp B TabnuMIle CTPOK, YIOBJIETBOPSIONMX 3aJaHHOMY

YCIIOBHIO

2.4

I'pad. Bepummna, pebpo, myrb. OpHEHTUPOBAaHHBIE W HEOPUEHTHPOBAHHBIC
rpadel. nmHa (Bec) peOpa. BecoBas marpuma rpada. JnmmHa myTH Mexmy
BepumHamu rpada. [louck ontumansHOro mytH B rpade. HauanpHas BepumHa
(MCTOYHMK) ¥ KOHEYHas BepIMHAa (CTOK) B OpPUEHTHUPOBAHHOM Trpade.

Beruncnenve komu4ecTBa Imyrel B HallpaBJICHHOM aIllUKINYeCKOM rpade

2.5

HepeBo. Kopens, BepumHa (y3emn), JUCT, pedpo (ayra) nepeBa. Beicota nepesa.
[TognepeBo. Ilpumepsl ucnons3oBaHUs JiepeBbeB. Ilepebop BapHaHTOB ¢

MTOMOIIIBIO JIepeBa

2.6

[lonsiTue Maremarndeckod Mojaenu. 3afaud, pellaeMble C  TOMOIIBIO
MaTEeMaTUYECKOTO (KOMIIBIOTEPHOTO) MOJICTTMPOBAHMUSI. Otnnune
MaTeMaTMYecKoll MoJenu OT HaTypHOM MoAeauM M OT  CJIOBECHOIO

(MUTEepaTypHOro) omucaHus 00beKTa

2.7

DTansl KOMIIBFOTCPHOI'O0 MOJCIIMPOBAHUA: ITTOCTAHOBKA 3aJlda4u, ITOCTPOCHUC
MaTeMaTH4eCKOM MOACIH, IporpamMMHas pcajm3anu4, TCCTUPOBAHUC,
MNpPOBCACHHUEC  KOMIIBIOTCPHOI'O OKCIICPUMCHTA, aHAJIW3 €r0 Ppe3yJIbTaTOB,

YTOYHCHUEC MOJCIIN

ANTOpUTMBI U TPOrpaMMHUPOBaHHNE

3.1

Pazbuenue 3amaum Ha moazagaud. CoCTaBlIieHHWE aJTOPUTMOB M IMPOTPaMM C
WCIIOJIb30BAHMEM BETBIICHUM, IIUKIOB M BCIOMOTAaTENIbBHBIX AJTOPUTMOB IS

YIIpaBJICHHUA UCIIOJTHUTCIICM UJIK APYTUMU UCITOJTHUTCIIAAMUA

3.2

Tabnuunple BenuuuHbl (MaccuBbl). OgHOMepHBIE MaccuBbl. CocCTaBleHHE U
OTJajJKka MporpamM, pealu3ylolIMX THUIIOBBIE  AITOPUTMbI  0OPaOOTKH
OJIHOMEPHBIX UYMCJIOBBIX MAacCHUBOB, Ha OJHOM M3 SI3bIKOB NPOrPaMMHUPOBAHHUS
(Python, C++, Ilackanb, Java, C#, IllkompHbIl Anroputmudeckuii SI3bIK):
3all0JJHEHUE YHUCJIOBOTO MAacCHBa CIIy4allHBIMM 4YHMCIAaMH, B COOTBETCTBUH C
dopmynoll naM MyTéM BBOJA YMCEJ, HAXOX/IEHUE CYMMBbI 3JIEMEHTOB MaccUBa,
JMHENHHBIN MIOMCK 3aIaHHOI0 3HAUE€HUSI B MACCUBE, MOJCUET 3JIEMEHTOB MACCUBA,
VIOBJIETBOPSIIOIIMX ~ 33JaHHOMY  YCJIOBHMIO, HAaX0XJIE€HHE MHUHHMAJIbHOIO

(MakcMManbHOrO) 31eMeHTa MaccuBa. COpTUPOBKA MacCUBa




3.3

OOpaboTka NOTOKA JAHHBIX: BBIUMCICHHE KOJMYECTBA, CYMMBI, CPEIHErO
apu(PMETHYECKOT0, MUHUMAJIBHOIO M MAaKCUMAaJIbHOIO 3HAUEHHUSI 3JIEMEHTOB

MMOCICA0BATCIIBHOCTH, YAOBJICTBOPAIONMX 3aJaHHOMY YCIIOBHIO

3.4

Vnpasnenune. Curnan. OOparHas cBs3b. [lomydyeHue curHanoB oT HU(POBBIX
JaTYNKOB (KacaHWs, pacCTOSHUS, CBeTa, 3ByKa u Jpyroro). [Ipumepsr
UCIIONB30BAaHMUS TPUHIUNA OOpaTHOH CBS3M B CHUCTEMax YIPaBIICHHS
TEXHHYECKUMH YCTPOHCTBAMH, B TOM uucie B poboroTexHuke. IIpumepsr
pPOOOTH3MPOBAHHBIX CUCTEM (CHCTEMA YIIPABJICHUS JBHKEHUEM B TPAHCIIOPTHOU
cuCTeMe, CBapoyHas JIMHUS aBTO3aBOJA, ABTOMATH3MPOBAHHOE YIPaBJICHHE
OTOIUIGHHEM JIOMa, AaBTOHOMHAs CHUCTEMa YIpPaBJICHUS TPAHCIOPTHHIM

CPEJICTBOM U JIPYT€ CHUCTEMBI)

HNHopMalinoHHbIE TEXHOIOTUH

4.1

[Torsite 00 HMIEKTPOHHBIX TaONMHMIaX. THIBI TaHHBIX B SYEHKaX HJICKTPOHHOMN
tabnuisl. PenakrupoBanue u gopmarupoBanue Tabnui. Berpoenusie GpyHKINM
JUIL TIONCKA MaKCMMyMa, MHHHUMYyMa, CyMMBI W CPEIHET0 apu(pMETHUYECKOTO.
CopTupoBKa MJaHHBIX B BBIJICICHHOM Juana3oHe. llocTtpoeHue amarpamm
(rucrorpamma, KpyroBas auarpamma, TodeyHas Jauarpamma). Beibop Tuma

JarpaMMbl

4.2

[IpeobGpazoBanue Qopmyn npu konupoBaHuu. OTHOCHUTENbHAs, a0COMIOTHAS U

CMCHIaHHad agpecanus

4.3

YcioBHBIE BBIUMCICHUS B 3JIEKTPOHHBIX Tabnunax. CyMMHUpOBaHUE W TOACYET
3HAYCHUHN, OTBEYAIONMX 3aJaHHOMY YcIIoBHIO. OOpaboTka OONBIIMX HAOOPOB

JaHHBIX. Yucnennoe MOACIIUPOBAHUC B 3JICKTPOHHBIX Ta6J'II/II_[aX

4.4

Pone MHQOPMAIMOHHBIX TEXHOJOTUH B Pa3BUTUU SKOHOMUKUA MHpA, CTPAHBHI,
pernoHa. OTKpbITBIE OOpasoBarenbHble pecypebl. [Ipodeccun, cBszaHHBIE €
uHpopMaTKOH W MHGPOPMALMOHHBIMM  TEXHOJIOTUSAMM: BeO-Iu3aiiHep,
OPOrPaMMHUCT,  pa3paboOTUYMK  MOOMJIBHBIX  MPUIIOKEHHH, TECTUPOBIMK,
apXUTEKTOp MPOTPaMMHOIO oOOecreueHus, CHEeUUATUCT [0 aHajdu3y JaHHBIX,

CHCTEMHBIN AJIMUHUCTPATOP




ITPOBEPAEMBbBIE HA OI'D 110 HH®POPMATUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHON OBPA3OBATEJBLHOMN IPOI'PAMMOBI

OCHOBHOI'O OBHIEI'O OGPA30BAHUA

Kon
NpOBE PsIeMOT0
TpeOoOBaHuUsI

IIpoBepsieMmble TpeOOBaHMS K NpeIMe THHIM pe3yabTaTaM
0a30BOr0 YPOBHsI 0CBOEHHSsI OCHOBHOIi 00pa3oBaTe IbHOI
NporpaMMbl OCHOBHOI0 001Iero oopasoBanusi Ha ocHoBe ®I'OC

1

3Hathb (MOHUMATD)

1.1

Brnanenne OCHOBHBIMHM  TMOHATHSAMM: HHQpOpMaLus, Hepeaaya,
XpaHeHue U 00paboTka MHGPOPMALIMH, AITOPUTM, MOJEINb, IU(poBOil
OpPOAYKT M HUX HCIOJB30BaHUE I pEUIeHHs Y4eOHBIX U

IMPAaKTUYCCKUX 3aJdavd

1.2

Bnaz[eHHe IMOHATUAMMU: BBICKA3bIBAHUEC, JIOTUYCCKasd OIcpanus,

JIOTHYCECKOC BBIPAKCHUC

YMeTn

2.1

YMeHue ornepupoBaTh €AWHHUIIAMHA H3MEPEHHs] WH(OPMAImOHHOTO

00BEMa U CKOPOCTH MEpeaadn JaHHBIX

2.2

YMeHue 3amuchiBaTh W CpaBHHBATh Ienbie uucna ot 0 mo 1024 B
Pa3IUYHBIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHUSI C OCHOBAHUSIMH 2, §,

16, BBITTOJIHATH aprpMEeTHUYECKUEe ONepalliy HaJ HUMHU

2.3

VYmMmenue KOOAUpPOBATbL U ACKOJAUPOBATH COO6IH€HI/I$I 10 3aJaHHbIM
npaBujiaM; ITOHUMAHUC OCHOBHBIX HPUHIOMUIIOB KOJUPOBAHUMA

MH(OpMaLU pa3InyHON IPUPOABI: TEKCTOBOM, rpaduyueckoii, aynuo

2.4

VYMeHHe 3aluchiBaTh JIOTHUYECKUE BBIpAKCHUSA C HUCIIOJBb30BAHUCM
JAU3BIOHKIMW, KOHBIOHKIIUHW W OTpHULAHUA, ONPEACIATh UCTUHHOCTDH
JJOTHYECCKUX BBIpa}I(eHI/Ifl, €CJIM HU3BCCTHBI 3HAUCHHA HCTHHHOCTHU
BXOJAIMX B HCIO NCPEMCHHBIX, CTPOUTH Ta6J'II/II_U:>I HUCTUHHOCTHU 1A
JJOTHUYCCKUX Bblpa)KeHHﬁ; 3allUCBIBATh JIOTUYCCKHUC BBIPAXKCHUA Ha

M3y4aeMOM SI3bIKE MPOTrpaMMUPOBAHUS

2.5

YMeHHEe COCTaBNSATh, BBIMOJHATH BPYYHYIO U Ha KOMIIBIOTEpE
HECJOXHBbIE€  aJrOPUTMBI  JUIsI  yOpaBJ€HUS  MCHOJHUTEISIMHU
(Uepenammka, YepT&KHMK U Jpyrue); co3gaBaTb U OTJIAXUBATb
IIpOrpaMMbl Ha OJTHOM U3 sI3bIKOB mporpammupoBanus (Python, C++,
[Mackanb, Java, C#, IllkonbHblidi AJNropuT™MUuUecKUil  SI3BIK),

pealin3yrolMe HECI0KHbIE allTOPUTMbI 00paOOTKH YHCIOBBIX JaHHBIX




C HUCIIOJIB30BAHUECM ILIMKIIOB U BGTBHCHHfI; YMCHUC p3_36I/IBaTL 3aJa4u
Ha moasajgaqr, UCIO0Jb30BATh KOHCTAHTEI, ICPEMCHHBIC U BBIPAKCHU A
PA3INYIHBIX THIIOB (‘—II/ICJ'IOBBIX, JJOTHYCCKUX, CI/IMBOJ'IBHBIX);
AHAJIU3UPOBATh HpeI[JIO)I(CHHblﬁ AJITOPUTM, OINpCACIIATh, KaKUC
PE3yjibTaTbl BO3MOXHBI MPU 3aJaHHOM MHOXCCTBC HCXOJHBIX

3HAYEHU U

2.6

YMeHue 3anucarb Ha H3y4aeMOM  S3bIKE IIPOTpaMMHUpPOBaHUs
QITOPUTMBI MIPOBEPKU JIEIUMOCTH OJIHOTO LIEJIOr0 YHCJa Ha Jpyroe,
MPOBEPKU HATYpaJbHOTO YMCIa HAa MPOCTOTY, BbLAEICHHUS LUD U3
HaTypaJIbHOTO YHCJa, MOMCK MaKCHUMyMOB, MHHHMYMOB, CYMMBI

YHCIIOBOM ITOCIEIOBATEILHOCTH

2.7

Brnanenne ymeHueM OpUMEHTHPOBATHCS B HMEPApXUUYECKOH CTPYKTYype
(aitnoBoii cucTembl, paboTaTh ¢ (AIIOBOM CHCTEMON MEePCOHATBEHOTO
KOMIIBIOTEpAa C HCIOJb30BaHUEeM Tpaduueckoro uHTepdeiica, a
UMEHHO: CO3/laBaTh, KOMHPOBaTh, MEpeMeEl@ATh, MEPEUMEHOBBIBATD,

YAAIATh U apXUBUPOBAThH (DAIIIBI M KaTaJIOTH

2.8

BJ'IaI[eHI/Ie YMCHUAMU U HABBIKAMHU HCITOJIB30BAHU A I/IH(I)OpMaI_[I/IOHHLIX
41 KOMMYHUKAIITUOHHBIX TEXHOJIOTHUH i TIOHCKa, XpaHCHUA,

00paloTKU M mepeauu U aHalu3a pa3InyHbIX BUJOB HHGOpMALILT

2.9

YMeHue BIOUpaTh Croco0 MpeICTaBIeHUS JAHHBIX B COOTBETCTBUU C
MOCTaBJICHHOMN 3amaued (TaOmuibl, CXeMbl, TpaduKH, AUATPAMMBI) C
UCIIOJIb30BAHMEM  COOTBETCTBYIOUIMX  MPOTPAMMHBIX  CPEJCTB

00pabOTKH JaHHBIX

2.10

Ymenue  (QopmanuszoBath M CTPYKTYpHUpOBaTh  HHQOpMAIUIO,
UCIIONIB3YS DJIGKTPOHHBIC TaOMMIBI Il OOpaboTKu, aHamm3a |
BHU3yaJIN3allMy YHCIOBBIX JaHHBIX, B TOM YHCJIC C BBIJICICHHUEM
Iuara3oHa TaOMWIBl W yHOPSIOYMBAHUEM (COPTHPOBKOM) €ro
9JIEMEHTOB; yMEHUE MPUMEHSATh B AJEKTPOHHBIX TaOIUIax GopMyIIbl
JUId  pacuy€ToB C  MCIOJB30BAHUEM  BCTPOEHHBIX  (PYHKUIUH,
a0COJIIOTHOM, OTHOCUTENHHOM, CMEIIIAHHOW aJipecaliiu; UCT0JIb30BaTh
9JIEKTPOHHBIC TAONIUIIBI TSI YMCICHHOTO MOAETUPOBAHUS B MPOCTHIX

3ajja4yax M3 pa3HbIX IPEAMETHBIX 00acTen




INEPEYEHDb 2JIEMEHTOB COAEPXAHUSA, ITPOBEPAEMbBIX HA OI'D 11O

NHP®OPMATUKE

Kon

HpOBepﬂeMLIﬁ JIEMEHT COACPKAHUA

[MudpoBas rpaMOTHOCTD

HHHPar###1.1

@aitnel v nanku (xkaranoru). [IpyHOUNBL TOCTpoeHUs (ailIoBbIX
cucreM. [lonmroe ums daiina (manku). [lyre k ¢aitny (manke). Pabota ¢
GaitlaMp ¥ KartajgoraMM CpeACTBAMH OINEPAMOHHOW CHCTEMBI:
CO3/1aHUE, KOIMPOBaHUE, MIEPEMEICHNE, IEPEMMEHOBAHNE U yAAJICHUE
¢aiinoB u manok (kataysoroB). Tumbl aitnoB. CpoiicTBa (haiinos.
@aiinoselii MeHemxkep. [louck ailmoB cpeacTBamMu onepanoOHHON

CHCTCMBI

1.2

O6bennHenue koMmbiOTepoB B ceTh. CeTh MHTepHeT. Beb-cTpanuia,
BeO-caiiT. Ctpykrypa ampecoB BebO-pecypcoB. bpaysep. IlomckoBbie
cucrtembl. [lonck wuHpOpManuu 1O KIOYEBBIM CJIOBAaM M IO
n3o0paxenuto. JlocroBepHocTh HMHQOpPMALMKU, TOJIYYEHHOH U3

Wurepuera. IP-anpeca y3noB. CereBoe XpaHeHHE TaHHBIX

Teoperuyeckre 0OCHOBBI HHPOPMATUKH

2.1

JIMCKpETHOCTh JTAaHHBIX. BO3MOXXHOCTH ONHCAHWS HEMPEPHIBHBIX
00BEKTOB U MPOLIECCOB C MOMOUIBIO TUCKPETHBIX JAHHBIX.

CumBon. AndaBut. Moumocts andaButa. J[BouuHbId andaBuT.
KomuuecTBO ~ BCEBO3MOXHBIX  CJIOB  (KOJAOBBIX  KOMOHWHAITUIA)
¢ukcupoBaHHOW IUMHBI B JBouuHOM andasute. I[IpeoOpasoBanue
moboro andaBuTa K JABOMYHOMY. KoOJIMYECTBO pasziMuUHBIX CIIOB
(UKCHPOBAaHHOM UITMHBI B aJIhaBUTE ONPENEIEHHON MOIHOCTH.
KoaupoBanue cuMBOJIOB OAHOIO ajipaBUTa C IIOMOILBIO KOJOBBIX CIOB
B JIpyroM ajigaBuTe, KogoBas Tabauia, qekoauposanue. Konuposanue
TekcToB. PaBHOMepHBI# kKoa. HepaBHomepubIiit koa. Koguposka ASCII.
Bocemubuthbie komupoBku. I[lomstne o xommpokax UNICODE.
JlekomupoBaHue COOOICHUA C HCIOJB30BaHUEM PaBHOMEPHOTO U

HepaBHOMEpHOTo Koja. HpopMallMoOHHBII 00bEM TeKcTa

2.2

NudopmaninonHeiii 00béM NaHHBIX. BUT — MHHUMalbHAs €AWHUIIA
KOJIM4YeCcTBa MHQOPMAIIUU — IBOUYHBIN pa3psa. EAMHULIBI H3MepeHus
WHPOPMAITMOHHOTO 00bEMa JaHHBIX. buT, O0alT, KUI00AT, METabaT,

rurabaiiT. CKOpoCTh Mepeaavn TaHHBIX. EMUHUIIBI CKOPOCTH TIepeaaun




JaHHBIX

2.3

KomupoBanue 1mera. llperoBbie momenu. Mopens RGB. I'myOuna
konupoBaHus. [lanutpa.

PactpoBoe u BekTOpHOE mMpeacTaBieHne H300pakeHuil. [lukcens.
Ounenka wWHGOPMAIIMOHHOTO 00BEMa TpaduuecKuxX HJaHHBIX IS

pacTpoBOTo N300paKEHUS

2.4

KoaupoBanue 3Byka. PaspsamHocte um uvactora 3amucu. KommuecTBo
KaHaJIOB 3aIlHCH.
OI_IGHKa KOJIMYCCTBCHHBIX MMApaMCTPOB, CBA3AHHBIX C IMPCACTABJICHUCM

U XpaHEHHEM 3BYKOBBIX (ailnoB

2.5

HCHO?;I/IHI/IOHHI)IG U MO3MIIUMOHHBIC CHUCTEMBI CYUHUCIICHUS. A.]I(l)aBI/IT.
OcHoBanue. Pa3sépuyras dQopma 3ammcu uyucna. IlepeBon B
JNECSITUYHYIO CHCTEeMY YHCEN, 3allUCaHHBIX B JPYIHX CHCTeMax
CUHMCJICHUA.

PumMmckas cucreMa cCUUCIIEHUS

2.6

JIBonuHas cucrema cuucieHus. IlepeBon 1ensIx yncen B npeaenax ot
0 o 1024 B nBOoMUHYIO cCHCTEMY cuucieHHs. BoceMepuuHas cucrema
cuncienus. IlepeBoj uncen u3 BOCbMEpPUYHON CUCTEMBI B IBOUYHYIO U
JNECATHYHYI0 cucTeMbl U oOpatHo. IllecTHaguarepuuHas cucrema
cuncineHus. IlepeBox umcen M3 IECTHAALATEPUYHONW CHCTEMBI B
JBOMYHYIO, BOCBMEPUYHYIO U JIECATHUYHYIO CHUCTEMBbI M OOpaTHO.

ApI/I(I)MeTI/I‘IeCKI/IC onepanuu B JBOMYHOMN CHCTEME CUMCIICHUS

2.7

Jlornyeckue BbICKa3piBaHUs. Jlormueckne 3HAYEHHsI BBICKAa3bIBAHUU.
DneMeHTapHbIE U COCTaBHBIC BbICKa3pIBaHUs. Jlormueckue omepanuu:
«1» (KOHBIOHKIHS, JIOTUUECKOE YMHOXXEHHE), «JIN» (IU3bIOHKIINS,
JIOTUYECKOE CIIOKEHUE), «He» (Jorumueckoe orpunanue). [Ipuopurer
Joruveckux omepanuid. OrmnpeneneHne HCTUHHOCTH COCTaBHOTO
BBICKA3bIBAHUS, €CJIM HM3BECTHHI 3HAYEHUS MCTUHHOCTU BXOJIAUMX B
HETO DJIEMEHTapHBIX BBICKa3biBaHWU. Jlormueckue BBIpaKEHUS.
[IpaBuna 3anmmcu Jjormdeckux BbIpaxeHuil. [locTpoeHue TabmHIL

HCTHUHHOCTHU JIOTHYCCKUX BBIpa)KCHI/Iﬁ

2.8

Jlormyeckue »JaeMEHTHI. 3HAKOMCTBO C JIOTHYECKHMMH OCHOBaMH

KOMITBIOTEPA

2.9

HenpepbiBHBIE W AWCKpETHBIE MOJAETU. VIMHUTAIIMOHHBIE MOJETH.

HI’pOBBIe MOACIIHN. OI_ICHKa AICKBATHOCTH MOJCIIN MOICIUPYEMOMY




06’beKTy " OeJsIM MOACIIMPOBAaHUA

2.10

Tabnuunbie Monmenu. Tabnuiia Kak MpeacTaBiIeHUE OTHOIICHHS. basbl
maHHbIX. OTOOp B Ta0OnHIlE CTPOK, YAOBIETBOPSIONMX 3aJaHHOMY

YCIIOBHIO

2.11

I'pad. BepumHa, pedpo, IyTb. OpueHTUpOBaHHbBIE U
HeopueHTHpoBaHHbIe Tpadel. [[nwHa (Bec) pedpa. BecoBas marpuiia
rpada. JimmHa mytn Mexay BepumHamu rpada. [louck onTumaibHOTO
nytd B rpade. HauanbHas BepumHa (MCTOUYHMK) M KOHEUHAsl BepIIMHA
(cTOK) B OpHEHTHPOBAaHHOM rpade. Brruncienue koamdecTBa MmyTei B

HaIlpaBJICHHOM allMKINYECKOM Tpade

2.12

Hepeso. Kopenb, BeprmHa (y3en), 1uct, pedpo (mayra) aepeBa. Boicota
nepeBa. Ilomnmepeso. Ilpumepsr ncmonb3oBaHus aepeBbeB. [lepebGop

BApPHUAHTOB C ITOMOLIBIO ACPCBA

ANTOpPUTMBI U IPOTPaMMHUPOBAHHE

3.1

CaoiictBa anmroputma. CrocoObl 3amucu anroputMma (CIIOBECHBIH, B
BHJIE OJIOK-CXEMBI, TTPOTPaMMa).

CocraBieHue arOpuTMOB U IMPOTPaMM C UCIOJIb30BaHUEM BETBIICHHIA,
[UKIOB ¥  BCIOMOTATENBbHBIX QJITOPUTMOB  JJIs  YIPaBIICHUS
ucnonuutenem (Pobor, UYepenmamka, YepTté&xHuUKk U Japyrue).

BeinonHeHnne anropuTMOB BPYYHYIO M Ha KOMIIBIOTEPE

3.2

S3eik  mporpammupoBanus (Python, C++, Ilackams, Java, C#,
[IxompHBIH ANTOPUTMHYECCKAN SI3BIK).

Cucrema  mpOrpaMMHpPOBAHUS:  PENAKTOp  TEKCTa  IPOTpamwm,
TPaHCIIATOP, OTJIATUHK.

Ilepemennas: Tun, wums, 3HadeHue. llenble, BeElECTBEHHBbIE U
CUMBOJIbHBIE IIEPEMEHHBIE.

Omnepartop mpucBauBaHUs. ApU(PMETHUECKUE BBIPAKEHUS M TOPSIOK
ux BbluMcieHus. Omnepanuu € LEIbIMM YKUCIAMH: LEJI0YHCIEHHOE
JefieHue, OCTaToK OT jeneHus. BerneHus. CocTaBHBIE YCIOBHS
(3amuch  JIOTMYECKMX  BBIP@KEHUHM  HA  M3Yy4aeMOM  SI3bIKE
nporpammupoBanus). Haxoxxnenne MuHuMyma

U MakcHUMyMa M3 JBYX, TPEX M 4eThIpEX uucel. Pemenue kBaapaTHoro
YpaBHEHHS, MMEIOILEro BEUIECTBEHHbIE KOpHU. L[ukn c ycnoBuewm.
Asnroput™m EBKIMAA /U1 HaXOXKJIEHUS HAMOOJIBIIETO OOINEro ASTHTENs

JIBYX HaTypaJbHBIX yHcelsl. Pa3OueHue 3amucu HATypaJbHOTO yucia B




MO3UIIMOHHOW CHCTEME C OCHOBAHMEM, MEHBIIMM MK paBHbIM 10, Ha
ornenbHble QP LMKT ¢ mepeMeHHOH. AJTOPUTMBI TPOBEPKU
JIETUMOCTH OJIHOTO I[€JIOTO YKCJIa Ha JAPYroe, MpOBEPKHA HATYPaIHHOTO

quciia Ha IPpOCTOTY

3.3

O6paboTka CHUMBOJBHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIE)
nepemenHbie. [locumBonbHas o0pabGorka crpok. [lomcu€r 4YacToThl
MOSIBJICHUSI CHMBOJIa B cTpoke. BerpoenHbie (yHKIHY [UTsi 00pabOTKH

CTpPOK

3.4

OmnpeneneHue BO3MOXKHBIX pE3YJIbTaTOB pPadOTHl AITOpUTMA TIPU
JAHHOM MHOJKECTBE BXOJIHBIX JaHHBIX, OIpEIEICHUE BO3MOXKHBIX

BXOIHBIX JAHHBIX, IPUBOAANMX K JAHHOMY PE3YJIbTATy

3.5

Tabnuunple  BeauMuuHbl  (MaccuBbl). OJHOMEpPHBIE  MACCHUBBI.
CocraBieHne M OTIaAKa [pPOrpamMM, pEATU3YIOIMX THIIOBbIE
ATOPUTMBI 00pabOTKH OJHOMEPHBIX YHCIOBBIX MACCHBOB, HA OJHOM
u3 s3bikoB mporpammupoBanus (Python, C++, Ilackams, Java, CH#,
[lIxonmpHBIH ~ ANTOPUTMHYECKUN  SI3BIK): 3allOJHEHHE YHCIIOBOTO
MaccuBa CIy4alHBIMH YHCIAMH, B COOTBETCTBHHU C (HOpMYJIOW WU
nyréM BBOJA 4YHUCEN, HAXOXKIEHHE CYMMBl 3JIEMEHTOB MAacCUBa,
JIMHENHBIHN ITONCK 3aJaHHOTO 3HAYEHUST B MAaCCUBE, ITOJCUET DIIEMEHTOB
MacCuBa, YIOBJIETBOPSIONMX 3aJlaHHOMY YCJIOBHUIO, HAaXOXICHUE
MUHHUMAJIBHOTO (MakCUMaJIbHOIO) 3JieMeHTa MaccuBa. CopTHpoOBKa
MaccuBa. OOpaOoTKka TOTOKA MAaHHBIX: BBIUYMCIEHHE KOJWYECTBA,
CYMMEB, CpEenHero apuMeTHIECcKOro, MUHHUMAaJIbHOTO u
MaKCMMAJIbHOTO  3HAQUYE€HMs  JJEMEHTOB  IOCIEAOBaTEIbHOCTH,

YIOBJIETBOPSIIOIMX 33 JaHHOMY YCJIIOBUIO

3.6

VYnpasnenune. Curnan. OOpaTtHast cBs3b. llomydeHue curHaiaoB ot
U (POBBIX JATYMKOB (HAIpPUMEp, KACAHUS, PACCTOSHHUS, CBETA, 3BYKa).
[Ipumepsl HMCIONB30BaHUS MPUHIUIIA OOPAaTHOM CBS3M B CHCTEMax
YIPaBJICHUS TEXHWYECKUMH YCTPOMCTBAMH C IOMOIIBIO JaTYMKOB, B

TOM YHCJIE B pOOOTOTEXHUKE

HudopMainoHHbIE TEXHOJIOTUH

4.1

TekcToBbIE JOKYMEHTBI M MX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHULa,
ab3al1, CTpoOKa, CIIOBO, CHMBOII).
TekCTOBBIA MPOLIECCOP — MHCTPYMEHT CO3JAHUS, PEIAKTUPOBAHUS U

dopmaTupoBanus TekctoB. [IpaBuna Habopa Tekcra. PepakrupoBanue




tekcra. CoiictBa cumBoioB. Ulpudr. Tunsl mwpudros (pydrneHsie, ¢
3aceykaMy, MOHOIMpUHHBIE). [lomy)kKnpHOE U KypCUBHOE HauepTaHHE.
CgoiictBa a0zaneB: TpaHUIBl, aO3amHBIA  OTCTYN, WHTEpBA,
BbIpaBHUBaHue. [lapamerpsl ctpanuibl. CTuineBoe popmMaTupoBaHHeE.
CrtpykrypupoBanue WHQOpPMAnMu C TOMOLIBIO CIIMCKOB W TaOIUII.
MHuoroypoBHeBble crnuckd. JloOaBieHue Tabmull B TEKCTOBBIE
JNOKYMEHTHI. BcraBka M300pakeHMI B TEKCTOBBIE JIOKYMEHTHI.
OOtrexanne u300pakeHUM TEKCTOM. BkiIoueHMe B TEKCTOBBIN
JNOKYMEHT Juarpamm, (GopMmyid, HyMepaluu CTPaHHUIl, KOJIOHTHTYJIOB,

CCBIIIOK U APYIUX 3JICMCHTOB

4.2

PactpoBblie pucynku. McnonbzoBanue rpaguyeckux NpUMUTHBOB.

Omnepannu pegakTupoBaHus rpaguyeckux OOBEKTOB, B TOM YHCIIE
nudpoBsIx ¢ororpaduii: HM3MEeHEHUE pasMepa, oOpe3ka, IMOBOPOT,
oTpakeHue, paboTa ¢ obmacTsaMu (BbIEIEHNE, KOTMPOBAHUE, 3aIUBKA
[[BETOM), KOPPEKIHs IBETa, SIPKOCTH M KOHTPACTHOCTH. BekropHas
rpaguka. Co3naHue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMU CPEICTBaMHU
TEKCTOBOTO IpoLleccOopa WM JPYrUX MporpamMm (TIPHIIOKEHU).

JloGaBneHne BEKTOPHBIX PUCYHKOB B JOKYMEHTHI

4.3

[ToaroroBka MyabTUMEIUUHBIX MpeseHTanuii. Cnaiia. JlobaBienue Ha
claiiy Tekcta W u3o0pakeHui. PaboTa ¢ HECKOJBKUMH ClaijaMu.
JlobaBneHne Ha ClaiiJ ayaMOBU3YaJIbHBIX JaHHBIX. AHUMAIHSL.

I'nnepccpuiku

4.4

Tunbl JaHHBIX B sYEHKaX AJIEKTPOHHOMW TaOmuIbl. PemakrupoBanue u
dopmatupoBanue Tabnuil. BcerpoeHHble (yHKIMU IS TTOMCKa
MakCMMyMa, MHHHMYMa, CYMMBbl H CpeIHEro apudMeTuyecKoro.
CopTupoBKa JaHHBIX B BBIJICJICHHOM nuarna3one. [loctpoenue
JUarpamMm (rucrorpamma, KpyroBas  JauarpamMma,  TOUY€YHAas
nuarpamma). Beibop tumna quarpammel. [IpeobpasoBanue Qopmyn npu

KOITUPOBAHHH. OTHOCI/ITCJ’II)HaSI, a0COIIOTHAS U CMEIaHHAS aapecanusa

4.5

VYcnoBHBIE BBIYMCIEHUS B 3JEKTPOHHBIX Tabnunax. CymMmMupoBaHue U
MOACYET 3HAYCHUH, OTBEYAIOIMX 3aJaHHOMY YycioBuio. OOpaboTka
OosbliMX  HAOOPOB  JaHHBIX.  YHCIEHHOE MOJCIUPOBAHUE B

AIEKTPOHHBIX TaOIHITAX







