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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no uHdopmMaTUKe Ha yPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBJIeHa
Ha OCHOBE TpeOOBaHUH K pe3yjbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTENbHOW MPOTpamMMbl
OCHOBHOTO 001Iero obpaszoBanus, npeacraBieHHbx B DI'OC 00O, a Takxke ¢eaepanbHO
paboueit mporpaMMbl BOCITUTAHUS.

[Iporpamma 1o uHQOpMaTUKe NMaET NPEICTAaBICHUE O MENsIX, OOILIeH CTpaTeruu
oOy4eHHs, BOCIUTAHUSI U Pa3BUTHUS 00ydarolmuxcsi cpeacTBaMu MHGOpMaTUKU Ha 6a30BOM
YpOBHE, YCTaHABJIMBAET 005A3aTeIbHOE MPEIMETHOE COJCp)KAaHUE, MPEeIyCMaTpUBAET €ro
CTPYKTYPHUPOBAHHE T10 Pa3eiiaM U TEMaM.

[Iporpamma 1o wuHbOpPMATHKE ONpENEIsIeT KOJUYECTBEHHbIE U KauyeCTBEHHBIE
XapaKTEPUCTUKU y4YEOHOTrO Marepuana i KaXJO0ro roja M3y4eHHs, B TOM YHCIE IS
COZIepKaTEIIbHOTO HAIOJHECHHUSI PA3HOTO BHJA KOHTPOIS (IMMPOMEKYTOUYHON AaTTECTAINH
0o0y4Jaronmxcsi, BCEPOCCHMCKUX IMPOBEPOUYHBIX PpabOT, TOCYAAPCTBEHHOW HWTOTOBOM
aTTECTAIlUHN).

[Iporpamma 10 wuHGOPMATUKE SBISETCA OCHOBOM JJII COCTaBJICHUS ABTOPCKUX
y4€OHBIX MMPOTrpaMM, TEMATHYECKOTO TUTAHUPOBAHUS Kypca yUUTEIIEM.

Hensmu wu3zyueHuss wHOOPMATUKUM Ha YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUs
SIBJISTFOTCSI:

dbopMHpOBaHHE OCHOB MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS Hayku WHGOPMATHKH, JTOCTIXKEHHUSIM HAy4YHO-TEXHHUYECKOTO IMporpecca u
OOIIIECTBEHHON TMPAaKTHKH, 3a CUYET pa3BUTHUS MPEICTaBICHUN 00 HHPOpMAIUKM Kak o
BaXHEHIIIEM CTPAaTerHuYeCcKOM pecypce pas3BUTUS JUYHOCTH, TOCYAAapCTBA, OOIIECTBA,
MOHUMAaHUS pOJIM HWHPOPMAIMOHHBIX MPOIECCOB, HWH(POPMAIMOHHBIX pPECYpPCOB M|
MH()OPMAITMOHHBIX TEXHOJOTUNA B YCIOBUAX IU(POBOM TpaHchopManuu MHOTHX cdep
’KU3HU COBPEMEHHOT0 OOIIECTBA;

o0ecreyeHre ycloBUH, CIOCOOCTBYIOIIMX PAa3BUTUIO ANTOPUTMHYECKOTO MBIILICHHS
KaKk HEOoOXOJUMOTro YCIOBHS TPO(ECCHOHANBHOW NEATEIHHOCTH B  COBPEMEHHOM
nH(pOpMAITMOHHOM OOIIIECTBE, MPEANOJIararoIlero cCnocoOHOCTh 00ydJaromerocss pa3oruBaTh
CJIOKHBIE 3a7]aui Ha OoJiee MPOCThIE MOJ33/l1ayu, CPaBHUBATH HOBBIE 3aJayMl C 3ajadami,
PEMIEHHBIMU paHee, ONPEACIISITh MMIark JIs JOCTIKECHUS pe3yIbTaTa U TaK Jajiee;

dbopMupoBaHUE U PA3BUTHE KOMIIETCHIIMN OOydYarommuxcs B 00JIaCTH HCIOJIb30BAHUS
WH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJOTHH, B TOM YHCJIEC 3HAHWUH, yYMCHUH U
HaBBIKOB pa0OTHI ¢ WH(MOpMAIUEH, MPOrpaMMUPOBAHU, KOMMYHHUKAIIMM B COBPEMEHHBIX
M(POBBIX cpefax B YCIOBUSX oOecrieueHrss WHPOPMAIMOHHON 0€30MacHOCTH JHYHOCTH
o0OyyJaroIerocs;

BOCITUTAHUE OTBETCTBEHHOTO W M30MPATEIILHOTO OTHOIICHUS K HHPOPMAIIMH C YIETOM
MPaBOBBIX W OTHUYECKUX AaCIICKTOB €€ PpacCIpOCTPAHCHHS, CTPEMIICHHS K IPOJIOJDKESHUIO
oOpa3oBanusi B 00JaCTU MH(DOPMAITMOHHBIX TEXHOJOTUH W CO3UIATEIHHOU NEATETLHOCTH C
MPUMEHEHUEM CPEICTB HH(POPMAIIMOHHBIX TEXHOJIOTHA.

NudopmaTuka B 0CHOBHOM 0011eEM 00pa30BaHUU OTPAXKAET:



CYIIHOCTh MH(GOPMATUKU KaK HAyYHOH MUCIUIUIMHBI, U3y4Yarolleld 3aKOHOMEPHOCTU
NPOTEKaHUsI U BO3MOXHOCTH aBTOMAaTHU3alMKM WH(OPMALMOHHBIX MPOLECCOB B Pa3IMYHbIX
CUCTEMAX;

OCHOBHBIE 00JIaCTH MPUMEHEHHUsT HMH(OPMATUKH, NPEXKIE BCEr0 HMH(OPMALMOHHBIE
TEXHOJIOTHH, YIPABICHUE U COIIMATIBHYIO CEpY;

MEXIUCHUTUTMHAPHBINA XapakTep MHPOPMATUKU 1 HH(DOPMALIMOHHON ACSITENFHOCTH.

N3ydyenne HMHPOpPMATUKU OKa3bIBACT CYLIECTBEHHOE BIUSHUE Ha (HOPMHUPOBAHME
MHUPOBO33pEHUSI OOYYaloLErocsi, €ro JKU3HEHHYK MO3MIHI0, 3aKJIaJbIBA€T OCHOBBI
INOHMMaHUsl NPUHLUUIIOB (PYHKIMOHUPOBAHUS U MCIOJNb30BaHUS HMH(DOPMALIMOHHBIX
TEXHOJIOTHI KaK HEOOXOJIMMOI0 HHCTPYMEHTA MPAKTUYECKH JIFOO0H NEATENBHOCTH U OJHOTO
U3 HamOoJiee 3HAYUMBIX TEXHOJOTMYECKUX JIOCTHKEHHI COBPEMEHHON LHMBHIM3ALUU.
MHorue npeaMeTHble 3HaHUSA U CIIOCOOBI JEATEIbHOCTH, OCBOCHHBIE O0YyYaroIUMUCS TIPU
M3Y4YEHUU MHPOPMATHKHU, HAXOAT MPUMEHEHHE KaK B paMKax o0pa30oBaTeNIbHOTO Ipoliecca
Opu HW3yYEHUHW APYTUX TPEIMETHBIX OONacTed, TaKk W B HMHBIX >KU3HEHHBIX CUTYaIHsX,
CTaHOBSATCS 3HAUUMbBIMU JJ1s1 (POPMHUPOBAHUS KAUECTB JIMYHOCTH, TO €CTh OPUEHTHPOBAHBI HA
(hopMHpPOBaHNE METANIPEAMETHBIX U JINYHOCTHBIX PE3YyJIbTATOB O0YUYEHUS.

OcHoBHble 3amaun ydeOHoro mnpeamera «MHpopmaTuka» — copmupoBath y
00yJarOIIMXCS:

MMOHUMAHUE TPUHLHUIIOB YCTPOWCTBA M (PYHKUMOHUPOBAHHUS OOBEKTOB IU(POBOTO
OKpPY’KEHUS, MPEJICTaBIeHNus 00 UCTOPUU U TEHIACHUUSAX Pa3BUTUSA MHPOPMATHKHU MEepUoaa
upoBoi TpaHc(hOpMaly COBPEMEHHOTO 00IIECTBA;

3HAaHWSA, YMEHHS UM HAaBbIKM TIPaMOTHOM TIOCTAaHOBKM 3ajla4y, BO3HUKAIOIIUX B
MPAKTUUECKON AESITeTbHOCTH, JISl UX PEIIEHUs C TOMOIIbIO MH(POPMAIIMOHHBIX TEXHOJIOTUH,
YMEHUS U HAaBBIKHA (DOPMATM30BAHHOTO OMKMCAHMS TIOCTABJICHHBIX 3a/1a4;

0a3zoBble 3HaHUA 00 MHPOPMAILMOHHOM MOJCIUPOBAHUU, B TOM UHCIE O
MaTeMaTHYeCKOM MOJIEITMPOBaHUH;

3HaHHE OCHOBHBIX QITOPUTMHUYECKHUX CTPYKTYpP M YMEHHUE NMPUMEHSTh 3TU 3HAHUS AJIs
MOCTPOEHUS aJITOPUTMOB PELICHUS 3a/1ay 10 UX MATEMAaTUYECKUM MOAECIISIM;

YMEHHUS U HaBBIKM COCTABJICHMS MPOCTHIX MPOrpPaMM IO MOCTPOCHHOMY aJITOPUTMY Ha
OJIHOM U3 A3BIKOB MPOrPaMMHPOBaHUS BICOKOT'O YPOBHS;

YMEHHUSI U HaBbIKM 3(PQPEKTUBHOTO HCIOIb30BAHUS OCHOBHBIX THIIOB MPHUKIAIHBIX
nporpaMM (IIPHIJIOKEHUI) o01Iero Ha3HayeHHsI 1 HH(OPMALIMOHHBIX CHCTEM JUJIsI PEILIEHUS C
MX TIOMOUIBIO MPAKTHYECKUX 3a/1a4, BlaJeHrue 0a30BBIMU HOPMaMU MH(POPMAITMOHHON STUKH
Y TIpaBa, OCHOBaMH UH(OPMALIMOHHOM 0€3011aCHOCTH;

yMEHHE TPaMOTHO HMHTEPIPETUPOBATH PE3YJIbTAThl PELICHUS MPaKTUUYECKUX 3a7ad C
NOMOUIbI0 HMH(OPMALIMOHHBIX TEXHOJIOTHH, TPUMEHATh IOJYyUYEHHBIE pe3yibTaThl B
MIPAKTUYECKOM JAESATEIBHOCTH.

Lenu u 3anaun uzydyeHus: MHQOPMATUKKA HA YPOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHUs
OMPENENSIOT CTPYKTYPY OCHOBHOTO COZAEp>KaHHsA y4eOHOTO NpeIMeTa B BUJIE CIEIYIOLIUX
YETBIPEX TEMATUYECKHUX PA3EIIOB:

udpoBasi rpPaMOTHOCTH;

TEOPETUUECKHE OCHOBBI HTHPOPMATHKU;



AITOPUTMBI U TPOTPAMMHUPOBAHKE;
nH(})OPMAITMOHHBIC TEXHOJIOTHUH.
Ha u3yuyenune napopmatuku Ha 6a30BoM ypoBHe oTBoauTcst 102 gyaca: B 7 kiacce — 34
yaca (1 gac B Hegeno), B 8 kinacce — 34 yaca (1 gac B Hezento), B 9 kinacce — 34 yaca (1 gac B
HEJIEITIO).

COIEPXAHUE OBYYEHUA
7 KIIACC

udposass rpaMOTHOCTD

KoMnbroTep — yHuBepcajibHOe YCTPOHCTBO 00pad0TKH JaHHBIX

KommbroTep — yHHMBEpCaJbHOE BBIYMCIUTEIBHOE YCTPOMCTBO, padoTarolee 1o
nporpamme. THITBI KOMIIBIOTEPOB: EPCOHAIBHBIE KOMIIBIOTEPBI, BCTPOEHHBIE KOMITBIOTEPHI,
CYNEepPKOMIIbIOTEPbl. MOOUIIBHBIE YCTPOMCTBA.

OcCHOBHBIE KOMITIOHEHTBI KOMIIBIOTEpA U UX Ha3HadeHue. [Iponeccop. OnepaTtuBHas u
JTONTOBPEMEHHAsA MaMsTh. Y CTpPOWCTBAa BBOAAa W BbIBOJAA. CEHCOpPHBIM BBOJ, JaTYUKHU
MOOMJIBHBIX YCTPOMCTB, CPEACTBA OMOMETPUUYECKON ayTEHTU(PUKALINH.

Hctopusi pa3BUTHS KOMIIBIOTEPOB U MporpaMMHOro obecneueHus. [lokonenus
KOMITBIOTEPOB. COBpEMEHHBIE TEHACHIIUHU PA3BUTHS KOMIIBIOTEPOB. CyIEpKOMITBIOTEPBI.

[TapamnienbHbIE BBIYUCICHUS.

ITepconanbubiii koMmmbioTep. [Iporeccop M ero xapakTepUCTHUKH (TaKTOBasi 4acToTa,
paspsiiHOCTh). OmepatvBHas MmamsiTh. JloJroBpeMeHHass maMsATh. Y CTPOMCTBa BBOJA U
BbIBOZIa. OOBEM XpaHMMBIX JaHHBIX (OMEpaTHUBHAA MaMsITh KOMIBIOTEpA, XECTKUUA U
TBEPJOTENIbHBIN JAUCK, TOCTOSIHHAS MMaMsITh CMapT(POHA) U CKOPOCTh JOCTYIIA JUIsl Pa3INYHBIX
BUIOB HOCHUTEJIEH.

TexHnka 6€30MaCHOCTH U MTpaBuia padOThl HA KOMITBIOTEPE.

IIporpamMmMbl ¥ 1aHHBIE

[IporpamMmmHoe obecrnieueHue komnbioTepa. [IpukianHoe nmporpammHoe obOecrieyeHue.
CucremHoe nporpamMmmHoe obecnieuenue. Cucrembl mporpaMMmupoBanus. [IpaBoBas oxpaHa
nmporpaMM M JaHHbIX. becmiatHele W ycnoBHO-OecriaTHele mporpammbl. CBOOOIHOE
MpOrpaMMHOE 0OECIICUCHHE.

@aitnel u nanku (karanoru). [Ipunnmne! moctpoeHus ¢aitnoBeix cucrteM. [lomHoe nMs
¢daiina (manku). [lyts x ¢aiiny (manke). Paborta ¢ ¢aitmamMmu m katajgoramu CpeCTBAMH
ONEPAIMOHHON CHUCTEMBI: CO3[IaHHE, KOMUPOBAHWE, IEPEMEIICHHE, IMEPEUMEHOBAHHUE W
yaanenue ¢ainoB U nanok (karaynoros). Tumbl ¢aitnos. CBolicTBa (haiiioB. XapakTepHbie
pa3Mepsbl (pailyioB pa3IMUYHBIX TUIOB (CTpaHUIA TEKCTA, AJIEKTPOHHAS KHUTA, doTorpadus,
3aMUCh  TECHW, BHJCOKIHWI, TMOJHOMETPAXHBIM  ¢GuiabM). ApxuBamus  JaHHBIX.
Ucnonp3oBanne mporpamm-apxuBatopoB. DaitnmoBeiii  meHemkep. I[louck  (daitmon
CpEICTBAMHU ONEPALIMOHHON CUCTEMBI.

KomneroTepHsie BUpPYChI M ApYrM€ BpPENOHOCHBIE Mporpammbl. lIporpammsl s
3aIIUTHI OT BUPYCOB.



Komnbrorepubie ceTu

O60benuaenne kommbioTepoB B ceTh. Cerb HMHTepHer. Beb-ctpanuiia, BeO-caidT.
CrtpykTypa aapecoB BeO-pecypcoB. bpaysep. [louckoBsie cuctemsl. [louck nadopmanmu mo
KJIIOUEBBIM CJIOBaM U MO M300paxkeHuto. [[ocToBepHOCTh MHGMOpPMAIUU, MOJYYCHHOU W3
WNurtepHera.

CoBpeMeHHbIE CEPBUCHI NHTEPHET-KOMMYHHUKALIUH.

CereBoiil 3THKET, 0a30Bble HOPMbI MH(GOPMAIIMOHHON STUKH W IpaBa Hpu padoTe B
Nurepuere. Ctpareruu 6e3onacHoro noseaeHus B Miutepuere.

Teoperuyeckue 0CHOBbI HH(POPMATUKH

Nudpopmanus u uHGopManMOHHbIE NPOLECCHI

HNudopmanivs — 0HO U3 OCHOBHBIX MOHATUN COBPEMEHHOM HAyKH.

Nudopmanus kak cBeleHUs, MpeAHa3HAYEHHBbIE MJiS BOCHPUATHS YEIOBEKOM, H
uHboOpMalus Kak JlaHHble, KOTOpble MOTYT ObITb 00pabOTaHbl aBTOMATHU3UPOBAHHOU
CHUCTEMOM.

JIUCKpeTHOCTh JaHHBIX. BO3MOXXHOCTH ONMCAHUS HENPEPBIBHBIX OOBEKTOB H
MIPOLIECCOB C MOMOILBIO TUCKPETHBIX IAHHBIX.

WupopmanmoHHsle  mpolecchl  —  MPOLECChl,  CBA3aHHBIE C  XpaHEHUEM,
peoOpa3oBaHUEM U Mepeaadeii JaHHbIX.

IIpeacrasiaenue nugpopmanumn

CumBoin. Andasur. MomniHocth andasuta. PazHooOpasue S3bIKOB U all(DaBUTOB.
EctectBennble U (opManbHbIE SI3bIKU. AJIDABUT TEKCTOB HAa PYCCKOM s3bIKE. JIBOMYHBIN
andaput. KoandecTBO BCEBO3MOXKHBIX CJIOB (KOJIOBBIX KOMOWHAIUi) (DUKCHpOBAHHOM
JuMHBL B JBoMYHOM andasute. IlpeoOpazoBanue mroboro andaButa K JTBOMYHOMY.
KonuyecTBO pa3iuyHbIX CJIOB (PUKCHPOBAaHHOW JJMHBI B andaBUTEe ONpeaAeTIEHHON
MOIIIHOCTH.

KoaupoBanue CHUMBOJIOB OJHOTO andaBUTa C MOMOIIbIO KOAOBBIX CJIOB B JIPYrOM
andasure, KOAOBas TaOIUIA, TEKOIUPOBAHUE.

JBonunblii koA. IlpeacTaBieHne NaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B JBOMYHOM
andaBure.

NudopmanmonHslii 00bEM AaHHBIX. BUT — MUHUManIbHAs €IMHMIIA KOJUYECTBA
uHOpMaIUU — JBOWYHBIA paspsn. EnuHunbl m3MepeHus WHOOpPMAIMOHHOTO 00BbEMa
JNaHHbIX. buT, 0aiT, KNI00ANWT, MeradaiT, ruradamT.

CkopocTh niepeiauu JaHHbIX. EMHUIIBI CKOPOCTH NIepeaun JaHHbIX.

KoaupoBanue texctoB. PaBHoMepHbiii kos. HepaBHomepnbiit ko, Konuposka ASCII.
BocemubOutnbie komupoBku. Ilomstue o komupoBkax UNICODE. JlexonupoBanue
COOOILIEHUH C UCIIOJIB30BAHUEM PAaBHOMEPHOT'O U HEPAaBHOMEPHOTO Koja. MHbopMalimoHHbIH
00BEM TEKCTA.

Uckaxxenue nadpopmaiyu rnpu nepeaade.

Ob6mee npencraBieHue o IUGPOBOM MPEACTABICHUHM ayJIMOBU3YAJbHBIX U JIPYTUX
HEIPEPBIBHBIX JAHHBIX.

KoaupoBanue nsera. llBeroBsie Momenu. Mogens RGB. I'myGuna komupoBanus.
[Tanutpa.



PactpoBoe u BekTopHOE TmpencraBieHue uzoOpakeHwit. [lukcenms. OreHka
nH(GOPMALIMOHHOTO 00BEMA rpaMueCcKUX JAHHBIX I PACTPOBOTO U300paKEHUSI.

Konuposanue 3Byka. Pa3psigHoCTh M yacToTa 3anvcu. KoinuecTBo KaHAJIOB 3alUCH.

OneHKa KOJIMYECTBEHHBIX MapaMeTPOB, CBA3AHHBIX C MPEACTABICHUEM M XPaHEHUEM
3BYKOBBIX (DaiiJIoB.

HNupopmanuoHHbIe TEXHOJIOIHH

TekcToBbIE JOKYMEHTHI

TexcToBble TOKYMEHTHI M UX CTPYKTYpHBIE AJIEMEHTHI (CTpaHula, ad3all, CTpOKa,
CJIOBO, CUMBOJ).

TexcToBbIN MpolecCOp — HHCTPYMEHT CO3/IaHUsA, PEIaKTUPOBaHUs U (HOpMaTUPOBAHUS
TekcToB. [IpaBmira Habopa Tekcra. PemaktupoBanne Tekcra. CBoiicTBa cuMBojioB. [pudr.
Tunel mpudroB (pybiieHble, ¢ 3ac€YKaMu, MOHOIIMPUHHBIE). [loyXupHOE U KypCUBHOE
HauyepTaHue. CBoiicTBa ab3aleB: rpaHUlIbl, ab3alHBIA OTCTYI, MHTEPBAJ, BbIpaBHUBAHMUE.
[TapameTpsl cTpanuibl. CtuneBoe GopMaTHPOBAHUE.

CtpykTypupoBaHue MHPOPMALMH C MMOMOIIBIO CIHCKOB U Tabaul. MHOrOypOBHEBBIE
cnucku. Jlo0aBiieHre TabINIl B TEKCTOBBIE JJOKYMEHTBHI.

BcraBka n3zo0paxeHuil B TEKCTOBbIE JOKYMEHThl. OOTEeKaHNEe M300paKEHUI TEKCTOM.
BxitoueHne B TEKCTOBBIM JTOKyMEHT Auarpamm, (opmys, HyMepaluu CTpaHull,
KOJIOHTUTYJIOB, CCBUIOK U IPYTUX 3JIEMEHTOB.

IIpoBepka mnpaBonucanus. PaccranoBka mnepeHOcoB. ['010COBOM BBOJA TEKCTa.
OnTtuyeckoe pacrio3HaBaHue Tekcra. KoMmmbproTepHbIN nepeBo. Vcnosib3oBaHUE CEPBHUCOB
WNurtepHeta nist 00pabOTKHM TEKCTA.

Komnbrorepuas rpaguka

3HaKOMCTBO C TrpauyecKuMU penakropamu. PactpoBbie pucyHkd. Vcrnonb3oBaHue
rpaguuecKkux MPUMHUTHUBOB.

Omneparnuu  pegakTUpPOBaHUST TpapUUYECKUX OOBEKTOB, B TOM YHCIE HHPPOBHIX
dbororpaduii: M3MeHeHHe pa3sMmepa, oOpes3Kka, MOBOPOT, OTpakeHHe, padoTra ¢ 00MaCTIMH
(BpIIETIEHUE, KONUPOBAHKE, 3AIMBKA LIBETOM ), KOPPEKIIMS LIBETA, IPKOCTH U KOHTPACTHOCTH.

BekropHast rpaduka. Co3gaHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMU CPEIICTBAMHU
TEKCTOBOI'O TPOIIECCOpa WU APYruxX mporpamm (mpuiioxkeHuil). JlobaBieHue BEKTOPHBIX
PUCYHKOB B JJOKyMEHTBHI.

MyJabTHMeAUHHbIE TIPe3eHTAIUN

IToaroroBka MyapTUMEIUUHBIX TIpe3eHTarui. Cnaiin. JloObaBieHue Ha ciaiig TeKcTa u
n3o0pakeHuii. PaboTa ¢ HECKOIBKMMU ClaigaMHu.

JloGaBieHue Ha cliaif]] ayJMOBU3YaJbHBIX TaHHBIX. AHUMAaNUA. [ unepcchuIKy.

8 KUIIACC

Teopernueckne 0CHOBbI HHPOPMATHKHU
CucreMsbl CYNCJICHUSA



Heno3ummonnsle ¥ MO3UIMOHHBIE CUCTEMBI cuucieHusd. AmndaBut. OcHoBaHHE.
Pa3BépuyTas dopma 3anucu yucna. [lepeBoa B 1ECATUUHYIO CHCTEMY YHUCEI, 3aIIMCAHHBIX B
IPYTUMX CUCTEMAX CUHMCIICHHUS.

PumMckas cucteMa CUMCIICHHUS.

JIBonuHas cucrtema cuucienus. IlepeBon nensix uncen B mpenenax or 0 go 1024 B
JIBOWYHYIO CHUCTEMY cuucieHus. Bocbmepuunas cucrema cuucieHus. IlepeBon umcen u3s
BOCBMEPUYHONM CHUCTEMBl B JBOWYHYIO M JIECATUYHYIO CHCTEMBI U  0OpaTHO.
[IlecTHanuaTrepuuHass cucremMa cuucieHus. llepeBon umcen U3 MIECTHAALATEPUYHOU
CUCTEMBI B IBOUYHYIO, BOCBMEPUYHYIO U JECATUUHYIO CUCTEMBI U 0OpATHO.

ApudmeTrueckue onepanu B IBOUYHON CHCTEME CUHCICHUS.

DJIeMeHTbI MaTeMaTH4eCKOM JIOTUKH

Jlornyeckne BbICKa3pIBaHUsA. JIorMyeckue 3Ha4eHUs BBICKA3bIBAaHUU. DJIEMEHTApHBIE U
COCTaBHbIE BbICKa3blBaHUA. Jlornueckue omnepauuu: «uW» (KOHBIOHKIUS, JIOTUYECKOE
YMHOXEHHUE), «ANN» (IU3bIOHKIHUS, JIOTHYECKOE CIIOKEHUE), «HE» (JJOTUUECKOEe OTPUIIAHUE).
[Ipnopurer nornueckux omnepauuil. OnpeneneHue HCTHHHOCTH COCTAaBHOTO BBICKA3bIBAHUS,
€CJIM U3BECTHBI 3HAYEHHUS] MCTUHHOCTH BXOJSIIHUX B HErO 3JEMEHTApHBIX BBICKA3bIBAHUU.
Jlornueckue BblpaxkeHus. [IpaBuna 3anucu norunyeckux BblpakeHui. IlocTpoenue Tabnuil
VCTUHHOCTH JIOTHYECKUX BBIPAKCHUIA.

Jlornueckue 371€MEHTHI. 3HAKOMCTBO C JIOTHYECKAMHU OCHOBAaMHU KOMIIBIOTEPA.

AJITOPUTMBI U IPOTPAMMHUPOBAaHHUE

HcnosHuTE M ¥ AJITOPUTMBI. AJITOPUTMHYECKHE KOHCTPYKIMHA

[Tonsitne anroputMa. McnosiHUTENM aJIropuTMOB. AJITOPUTM KaK IUIAH YIPABIICHHUS
VCIIOJTHUTEIIEM.

CaoiictBa anroputMa. CriocoObl 3aucy aaropuTma (CIOBECHBIN, B BUIE OJIOK-CXEMBI,
porpamma).

AnropurmMudeckne KOHCTpyKIuU. KoHCTpykuus «cnenoBaHuey. JIMHEWHbIA alrOpUTM.
OrpaHM4eHHOCTh JMHENHBIX aJrOPUTMOB. HEBO3MOYKHOCTbH IMPEAYCMOTPETh 3aBUCUMOCTb
MOCJIEIOBATEIbHOCTH BBITIOIHIEMBIX JEHCTBUN OT UCXOJHBIX IaHHBIX.

KoHcTpykuusi  «BETBIIEHHE»: TONHAs MW HemosHas ¢opmbl. BelnonHeHne u
HEBBINIOJIHEHHE YCIOBHS (MCTHHHOCTh U JIO’KHOCThH BbICKa3biBaHUs). [IpocTeie 1 cocTaBHbBIE
YCIIOBUS.

KoHCTpyKIMsl «IIOBTOPEHUS»: LUKIBI C 3aJaHHBIM YHMCIOM MOBTOPEHUH, C YCIOBHEM
BBIIOJIHEHYS, C IEPEMEHHOM LIUKJIA.

Pa3paboTka ais GopManbHOrO UCHOJHUTENS aIrOpuTMa, MPUBOASIIETO K TpeOyeMomy
pe3ysbTaTy NMpU KOHKPETHBIX MCXOJHBIX JAaHHBIX. Pa3paboTka HECIOXKHBIX aJITOPUTMOB C
HCIIOJIb30BaHUEM IMKJIOB M BETBJICHHUM IJs1 ynpaBieHHUs (OpMaibHBIMU HCHOJHUTEISMU,
TakuMu Kak PoOot, Uepemamika, Yepréxuuk. BrimonHeHHe anropuTMOB BPYYHYIO U Ha
KoMIibtoTepe. CUHTaKCUYECKUE U JIoTHYecKre OmMnOKU. OTKa3bl.

A3bIK NpOrpaMMHUPOBAHUA

S3eik  mporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHbIi
ANropuTMUYECKHI SA3BIK).

Cucrema nporpaMMHUpOBAHUS: PEAAKTOP TEKCTA IPOTPaMM, TPAHCIATOP, OTJIATUHK.



[lepemenHas: Tum, wuMs, 3HauyeHue. Llenple, BEIIECTBEHHbIE M CHUMBOJIBHBIE
IIEPEMEHHBIE.

Omnepatop npucBauBanus. Apu(pMETHUECKUE BHIPAKECHUS U TOPAJIOK UX BBHIYMCIICHHUS.
Omnepaliiu ¢ 1eJIbIMU YUCIIaMU: LIETIOUYMCIICHHOE JIEJICHUE, OCTATOK OT JIEJICHHUS.

BerBnenus. CocTaBHbIE YCIOBUS (3alMCh JIOTMYECKUX BBIPAKEHUN HA H3Yy4aEMOM
A3bIKE€ TporpaMmupoBanusi). HaxoxkneHne MHUHMMyMa M MakCHUMyMa W3 JIBYX, TpEX U
4eThIpEX unce. Penienre KBagpaTHOro ypaBHEHUs, UMEIOIIETO BEIIeCTBEHHbIE KOPHHU.

JuanoroBasi OTJajJKa MPOrpaMM: IIOIIATOBOE BBIOJHEHHE, MPOCMOTP 3HAUYCHHM
BEJIMYMH, OTJIaIOYHBINA BBIBOJ, BBIOOP TOUKH OCTAHOBA.

Hukn c¢ ycnoBuem. Anroputm EBkmuaa nns HaxoXIeHHsS HaWOONBIIET0 OOIIETO
JCeNUTeNsT JABYX HaTypalbHbIX uHceld. Pa3OumeHue 3amucu HaTypajbHOrO 4YHKcCia B
MO3UIIMOHHOM CHCTEME C OCHOBAaHUEM, MEHBIIIMM WJIA paBHbIM 10, Ha OTAeNbHBIC TUDPHI.

[Muks ¢ nepeMeHHOW. AJTOpUTMBI IPOBEPKH IEIMMOCTH OIHOTO ILIEJIOr0 4HCiia Ha
Ipyroe, MpOBEPKH HATYpPaIbHOTO YMCIIa Ha MMPOCTOTY.

OG6paboTka CHUMBOJIBHBIX JaHHbIX. CHUMBOJIBHBIE (CTPOKOBBIE) TMEPEMEHHEIE.
[TocumBonbHas 00paboTka cTpok. Ilomcyér YacToThl NOSIBIEHHS CUMBOJA B CTPOKE.
Bcerpoennsie pyHkIuu ais 00paboTKH CTPOK.

AHaJu3 aJropuTrMoB

OrnpeneneHrne BO3MOXKHBIX PE3yJbTaTOB paOOThl aJIfOpUTMA MPU JTaHHOM MHO>KECTBE
BXOJHBIX JTAaHHBIX, OINPEIEICHUE BO3MOXKHBIX BXOJHBIX JTaHHBIX, IPUBOASAIIMX K JAHHOMY
pe3yJIbTary.

9 KUIIACC

Hu¢poBass rpaMOTHOCTH

I'nob6anbHas cetb UHTEpHET U cTpaTerun 0€30MacHOr0 NOBEACHUS B HEH

['mo6anbhas cerb Untepuer. IP-ampeca y3mnoB. CereBoe XpaHeHHE NaHHBIX. MeTo bl
WHAMBUAYAIbHOTO M KOJUIEKTHBHOTO pa3MelleHuss HOBOM uHpopmauuu B HWHTepHere.
Bonbiive nannple (MHTEPHET-AaHHbBIE, B YACTHOCTH JIaHHbIE COI[UAJIBHBIX CETEM).

[TonsTe 00 wuHOpMaIMOHHON  Oe30macHOCTU. YTpo3bl  MHGOPMAIMOHHON
0e3omacHOCTH IpH paboTe B II00ANBHOM CETH MU METOIbl MpOTHUBOAEHCTBUS uM. IIpaBuna
Oe3omacHoi ayTeHTH(UKanuu. 3amurta JuaHoi umHpopmarnmu B MHTEepHeTe. besomacHbie
ctpareruu noseneHusi B nrepuere. [IpeaymnpexneHue BOBJI€UEHUS B JECTPYKTUBHbBIE U
KpUMHHAJIbHBIE ()OPMBI CETEBOI aKTUBHOCTH (KHOEpOyYIUIMHT, GPUIIUHT U ApYyTrUue (GOpPMBI).

PabGora B MH(OPMALIMOHHOM NPOCTPAHCTBE

Buner nestensHoctn B IHTEpHETE, MHTEPHET-CEPBUCH: KOMMYHUKAIIMOHHBIC CEPBUCHI
(mouTtoBast cmyk0a, BUICO-KOH(PEPEHII-CBI3b WM JPYTHUE), CIPABOYHBIC CIY>KOBI (KapThl,
pacnucaHus M Jpyrue), IOUCKOBBIE CIYKObI, CIIy>KObl OOHOBJIEHHS MPOTPAMMHOIO
obecrniedeHus u pyrue ciayx0bl. CepBUCH TOCYAapCTBEHHBIX ycayr. OOmayHble XpaHUIHINA
naHHbIX. CpencTBa COBMECTHOM pa3pabOTKu TOKyMEHTOB (oHiaiH-oducel). IIporpamMmmuoe



o0ecrnieueHrne Kak BeO-CEepBHC: OHJIAIHOBBIE TEKCTOBBIE U IrpaHUuecKue peaakTOphl, CPEabl
pa3pabOTKH POTPAMM.

Teopernyeckue 0CHOBbI HH(POPMATUKH

MopaeanpoBaHue KaKk MeTO/l O3HAHUS

Mopgpenb. 3amaun, penraeMbpie ¢ MOMOIIBI0 MOerpoBanus. Kiaccudukamuu Moenei.
MarepuanpHble (HaTypHBIC) W WH(POpPMAIMOHHBIE MOJAETU. HempephiBHBIE W NHUCKPETHHIC
mozaenu. Wmurannonusie moxaenu. Urposbie Moaenu. OlleHKa aaeKBaTHOCTH MOJIEIH
MOJIETTUPYEMOMY OOBEKTY U IIEJISIM MOJICITUPOBAHMUS.

Tabnuunsie Mogenu. Tabnuila Kak NpeACTaBICHUE OTHOIICHHUS.

ba3zbl ganubix. OTOOp B TaOIMIE CTPOK, YAOBIECTBOPSIONIUX 33JTAHHOMY YCJIOBHIO.

I'pad. Bepmmna, pebpo, myTs. OpHEHTUPOBAHHBIE W HEOPUEHTHUPOBAHHBIE Tpadbl.
Jlnuna (Bec) peOpa. Becomas matpuima rpada. nuHa myTH MEXIy BeplIMHAMH Tpada.
[Touck ontumanbsHOrO MyTH B rpade. HavansHas BepimHa (MICTOYHUK) M KOHEYHAs! BEPIIIMHA
(cTox) B opueHTHpoBaHHOM rpade. BrluncieHue KojuyecTBa MyTed B HaIPaBICHHOM
AlMKJINYECKOM Tpade.

HepeBo. Kopensn, BepmmHa (y3en), nuct, pedpo (myra) aepeBa. Bricota naepesa.
[Tonnepeso. IIpumMepsl ucnonap3oBaHus AepeBbeB. Ilepebop BapuaHTOB € MOMOIIBIO JIEpPEBa.

[TonaTre MaTeMaTHYECKOW MOJIENU. 3aauH, PEIIAEMBbIE C TOMOIIBI0 MATEMATHYECKOTO
(KOMITBIOTEPHOT0) MoAeNAUpoBaHus. OTIMYHME MATEeMATHYECKOM MOJAECIM OT HaTypHOU
MOJIEH U OT CJIOBECHOTO (JINTEPATypPHOT0) OMUCAHUS 00BEKTA.

OTanbl  KOMIIBIOTEPHOTO  MOJEJIMPOBAaHMS: IOCTAHOBKA  3a/lauyd, [OCTPOECHUE
MaTeMaTUYeCKOW MOJENnu, NporpaMMHas pealin3alus, TECTHPOBAHUE, MPOBEICHUE
KOMIIBIOTEPHOT'O 3KCIIEPUMEHTA, aHAIU3 €0 Pe3yJIbTaTOB, YTOUHEHHE MOJIEIIH.

AJITOPUTMBI M IPOTPAMMHMPOBaHHE

Pa3pa0orka aJiropuTMoB U IPOIrPaMM

Pasbuenune 3amaunm Ha momzagaun. CocTaBiieHHE aJITOPUTMOB U TPOTpamMM C
HCIIOJIb30BAaHUEM BETBJIEHUW, LMKJIOB M BCIOMOTATENIbHBIX AJITOPUTMOB ISl YIIPABIICHHS
ucnojgHuteneM PoOOT win IpyruMu UCIOJHUTENSIMU, TaKUMU Kak Yepemnaiika, YepTExHUK
U IPYTUMH.

Tabnuunble BenuuuHbI (MaccuBbl). OnHOMEpHBIE MaccuBbl. COCTaBIEHHE U OTIaJKa
MporpamMM, pPEATH3YIONIMX THUIOBBIE aJITOPUTMBI OOPAOOTKH OJHOMEPHBIX YHUCIOBBIX
MacCHBOB, Ha OJHOM W3 s3bIKOB mporpammupoBanus (Python, C++, Ilackams, Java, C#,
[IxonpHBIN AJTOpuTMUYECKUN SI3BIK): 3alOJHEHHE YHCJIOBOIO MAaCCHUBa CIyYalHBIMU
YUCJIaMH, B COOTBETCTBUHU C (POpMyJIoOll wiaM NMyTéM BBOAA YMCEINl, HAXOXIECHUE CYMMBI
AJIEMEHTOB MAaCCHBA, JIMHEHHBIN MOUCK 3aIaHHOTO 3HAYEHUS B MACCUBE, MOJICUET PIIEMEHTOB
MacCUBa, YAOBJIECTBOPSIONIUX 33JaHHOMY YCJIOBHUIO, HAXOXJEHHE MHUHUMAIbHOTO
(MakcuManbHOrO) 31eMeHTa MaccuBa. COpTHPOBKA MAacCHUBA.

OO6paboTka TOTOKa JAHHBIX: BBIYUCICHHE KOJMYECTBA, CYMMBbI, CpPEIHEro
apu(pMETUYECKOT0,  MHUHMMAQJIbHOIO M  MAaKCUMAaJbHOTO  3HAYEHHUS  DJIEMEHTOB
MOCJIEA0BATEIbHOCTH, YI0OBIETBOPAIOLINX 3aJAHHOMY YCJIOBHIO.



YupasJjienue

VYnpasnenue. Curnan. O6partHas cBs3b. [lomyuenue curHanoB oT HUPPOBBIX JaTYUKOB
(xacaHus, paccTOsSHUS, CBETa, 3ByKa M JApyroro). Ilpumepbl ucnosib30BaHMsS NpPHUHLIMIA
OoOpaTHOM CBSA3M B CHCTEMAX YIPABJICHUS TEXHUYECKHMMM YCTPOHMCTBAMHU C IIOMOIIBIO
JATYUKOB, B TOM YHUCJIE B POOOTOTEXHHUKE.

[Ipumepsl pOOOTH3MPOBAHHBIX CUCTEM (CHUCTEMa YNOPABIECHHUS JIBH)KEHHEM B
TPAHCIIOPTHOM CHUCTEME, CBapOYHasl JIMHUS aBTO3aBOJa, aBTOMATU3UPOBAHHOE YIIPaBJICHHE
OTOIUIEHUEM JI0Ma, AaBTOHOMHAsI CUCTEMaA YIIPaBJICHUS TPAHCIIOPTHBIM CPEICTBOM M JIpYTHe
CHUCTEMBI).

HNupopmanuoHHbIe TEXHOJIOIHH

JIeKTPOHHBIE TA0JIMLbI

[TonsiTue 00 5HNEKTPOHHBIX TaOiMUIAax. TUIBl JAaHHBIX B sSUEHKaxX dSJIEKTPOHHOU
tabnuupl. PenaktupoBanue u popmatupoBanue Tadbaul. BerpoeHHble GyHKIUM U1 TOKUCKA
MaKCUMyMa, MHUHMMYMa, CyMMbl U cpeaHero apupmerndeckoro. COpTUpPOBKa JAHHBIX B
BbIZICNICHHOM Juamna3oHe. [loctpoenne amarpamm (rucTorpamMma, KpyroBas JuarpaMma,
TOYeYHas quarpamma). Belbop tuna auarpammel.

[IpeoOpa3oBanue ¢Gopmyn mnpu KonupoBaHUU. OTHOCUTENbHAs, aOCONIOTHASs W
CMelIaHHas aJpecanys.

VYcaoBHBIE BBIYHMCIECHHS B 3JIEKTPOHHbIX Tabnunax. CyMMHpOBaHHWE U MOJCYET
3HAYEHUW, OTBEYAIOIIMX 3aJaHHOMY YcloBUIO. OO0paboTka OoyiblIMX HAOOPOB JAHHBIX.
YucneHHOE MOJIETMPOBAHUE B 3JIEKTPOHHBIX TaOIUIIaX.

NupopmanuoHHbIe TEXHOJOTHH B COBPEMEHHOM 001IeCTBe

Posb mHGOpMaMOHHBIX TEXHOJOTUN B Pa3BUTUU SKOHOMHUKHU MHpPA, CTPAHbI, PETHOHA.
OTKpBITBIE 00pPA30BATENBHBIE PECYPCHI.

[Ipodeccuu, cBsizaHHble ¢ MHPOPMATHUKOM W HMHPOPMALMOHHBIMH TEXHOJOTHUSMH: BeO-
AU3aliHep, MPOrpaMMHCT, pa3pabOTYMK MOOWIBHBIX HPUJIOKEHUH, TECTUPOBILUK,
aApPXUTEKTOpP MPOrpaMMHOr0 OOECHeUeHUs, CHELHMATUCT M0 aHAJINW3Y HaHHbBIX, CUCTEMHBIN
aIMUHUCTPATOP.

INIJTAHUPYEMBIE PE3YJIBTATDBI OCBOEHUA IHPOI'PAMMBbI o
NHPOPMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydyenne nHpOpMaTHKH HA YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHWs HANpPaBICHO Ha
JOCTIKEHUE OO0YYArOMIMMUCS JTMIYHOCTHBIX, METANIPEIMETHBIX U MPEIMETHBIX Pe3yJIbTaTOB
OCBOCHHMSI COJIEPIKaHMsI YIEOHOTO MpeMeTa.

JIMYHOCTHBLIE PE3YJIBTATDBI

JIMIHOCTHBIC pe3ybTaThl UMCEIOT HAIPABICHHOCTh HA PEIICHHWE 3aJ1ad BOCIMTAHMS,
Pa3BUTHS M COLMATIU3AIMK 00YUYaIOIINXCS CPEICTBAMH YU4EOHOTO MpeMeTa.

B pesynbraTe nzydenus nHGOPMATUKU HAa YPOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHUS y
oOyyarorerocs 0y 1yT cOpMUPOBAHBI CIEAYIOIINE TNIYHOCTHBIE PE3YJIBTATHI B YACTH:



1) maTprMoTHYECKOr0 BOCTIMTAHUSA:

[IECHHOCTHOE OTHOIIIEHUE K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAy4YHOMY HACJEAHWIO, IMOHMMaHWE 3Ha4YeHUs WHPOPMATUKU KaK HAYKH B IKU3HU
COBPEMEHHOT0 O0IIEeCTBAa, BJIaJICHUE JOCTOBEPHON MHpOpMalUel O MepeOBBIX MUPOBBIX U
OTEUECTBEHHBIX JOCTHKEHUSAX B 00s1acTh MH(POpPMATUKH ¥ MHGOPMAIIMOHHBIX TEXHOJIOTHH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX O IU(POBOW TpaHCHOpMAIMH COBPEMEHHOTO
0OIIIECTBA;

2) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OpHUEHTAallMS Ha MOpaJbHbIE IEHHOCTH U HOPMbI B CUTYallUsX HPAaBCTBEHHOTO BBHIOOpPA,
TOTOBHOCTh OIIEHHUBAaTh CBOE MOBEJCHUE M TOCTYIKH, a TAKXKE IMOBEJICHUE M MOCTYIKH
IPYTUX JIOJIEW C TO3WIHMM HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEJICTBUN TMOCTYINKOB, aKTUBHOE HENPHUSATHE ACOIUAIBHBIX MOCTYIKOB, B TOM YHCIJIE B
WNutepnere;

3) rpa:KIaHCKOr0 BOCIIUTAHUSA:

MPEJCTABICHUE O COIMAJIBHBIX HOPMAaX M MpaBUIaX MEKIUYHOCTHBIX OTHOILICHUM B
KOJIJIEKTHBE, B TOM YKCJIE B COIMANIBHBIX COOOIIECTBaX, COOII0ICHUE TTPaBUil 0€30MacHOCTH,
B TOM 4YHCJE€ HaBBIKOB O0E€30IMaCHOTO IMOBEJEHUS B HMHTEPHET-CpeAie, TOTOBHOCTh K
Pa3HOOOpa3HOW COBMECTHOW JEATENbHOCTH TPHU BBIIIOJHEHUH YY€OHBIX, MMO3HABATEIbHBIX
3a/1a4, CO3/IaHUU YUYE€OHBIX IPOCKTOB, CTPEMJICHHUE K B3aUMOIIOHUMAHUIO U B3aMMOTIOMOIIIU B
mpoIiecce 3ToM yueOHOM eaTeIbHOCTH, TOTOBHOCTD OLIEHUBATH CBOE MOBEACHUE U MOCTYIIKU
CBOMX TOBApHILNEH C MO3WULIHMM HPABCTBEHHBIX WU IPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEICTBUU ITOCTYIKOB;

4) HIeHHOCTe HAYYHOT 0 MO3HAHUA:

c(hOpPMUPOBAHHOCTh ~ MHPOBO33PEHUECKUX  MpeAcTaBiIeHUd 00  uHpOpMaIuu,
MH(QOPMAITMOHHBIX Mpoleccax U HHGOPMAIMOHHBIX TEXHOJIOTUSAX, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO DPa3BUTHUSI HAYKH U OOIIECTBEHHOW MPAKTUKU U COCTABJISIFOIIUX
0a30By10 OCHOBY JUIsl TOHUMAHUSI CYITHOCTH HAYYHOU KapTUHBI MUDA;

HMHTEpeC K OOYYEHHUIO U MO3HAHUIO, JIIOOO3HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHHI0, OCO3HAHHOMY BBIOOPY HANpPABICHHOCTH M YPOBHS OOyYEeHHS B
JaIbHEHIIIEM;

OBJIQJICHUE OCHOBHBIMU HaBBIKAMH HCCIIE/IOBATEIILCKOM JEATEIbHOCTH, YCTAHOBKA Ha
OCMBICJICHUE OTbITa, HAOIIOIEHWN, TOCTYNIKOB M CTPEMJICHHE COBEPIIICHCTBOBATH MYTH
JOCTUKEHUS UHAUBUYATBHOTO U KOJIJIEKTUBHOTO OJIaronoyyus;

chOpMUPOBAaHHOCTh ~HMH(OPMAIIMOHHOW  KYJBTYpPhl, B TOM YHCJE HaBBIKOB
CaMOCTOSTENIbHONM  paboThl ¢  y4eOHBIMH  TEKCTaMH, CIPABOYHOM  JIMTEPATypOH,
Pa3HOOOpa3HBIMU  CPEJICTBAMH  WH(DOPMAIMOHHBIX TEXHOJIOTHH, a TakkKe YyMEHHS
CaMOCTOSITEIILHO OMPEJENISITh IIEJIM CBOETO 00yUYEHHUS, CTaBUTh U (POPMYIMPOBATH ISt CeOs
HOBBIC 3aJlayd B yu€Oe M MO3HABATEJIbHOW JEATEILHOCTH, Pa3BUBAaTh MOTHUBBI U WHTEPECHI
CBOEH MMO3HABATEJILHOU JIEATEIbHOCTH;

5) popMupoBaHuA KYJbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTH >KU3HHM, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3JI0POBBIO,
yCTaHOBKA Ha 37J0pOBBII 00pa3 >KM3HU, B TOM YHUCJIE U 32 CUET OCBOCHUSI U COOJIIOICHHUS



TpeOoBaHUIl O€30MacCHOM KCIUTyaTalluu CPEACTB UH(POPMAITMOHHBIX 1 KOMMYHHKAITMOHHBIX
TEXHOJIOTHUH;

6) TPy10BOI0 BOCTIMTAHMS:

UHTEpEC K MPaKTUYECKOMY M3ydeHuro Impodeccuii u  Tpyda B  cdepax
npo(hecCHOHABHON NEATENbHOCTH, CBSI3aHHBIX C MHPOPMATHKOW, MPOrPaMMUPOBAHUEM U
MH(GOPMALMOHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha JOCTH)KCHHUSX HAyKUd MH(GOPMATUKU
¥ HayYHO-TEXHUYECKOT O IIporpecca;

OCO3HaHHBIM BBIOOP M IOCTPOCHUE WHIUBUIYaJbHOM TPAeKTOPUU OOpA30BaHUS U
’KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX U OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN;

7) 3KOJIOTrH4eCKOr0 BOCIIMTAHUSA:

OCO3HaHHUE TI00aTbHOTO XapaKTepa 3KOJOTHYECKUX MpoOJieM U MyTed UX pelleHus, B
TOM 4HClI€ C Y4YETOM BO3MOXKHOCTEH HH(MOPMALMOHHBIX M KOMMYHHUKAlMOHHBIX
TEXHOJIOTHUH;

8) amanTranum oOyyamuierocsi K H3MEHAIIIMMCH YCJIOBUSAM COLMAJIBHON M
NPUPOIHON Cpeabl:

OCBOCHHME OOYYAIOIIMMHUCA COLMAIBHOIO OIBbITa, OCHOBHBIX COLMAIBHBIX PpOJIEH,
COOTBETCTBYIOIIMX BEAYIIEH AESATENIbHOCTH BO3pacTa, HOPM M MPaBUI OOIIECTBEHHOTO
noBeleHUsA, (OpPM COLMAIBHON JKM3HM B TIpynmax M cooOIlecTBax, B TOM 4YHCIIE
CYILIECTBYIOIIUX B BUPTYyAJIbHOM ITPOCTPAHCTBE.

METAIIPEIJMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yJIbTaTbl OCBOEHUS MPOrpaMMbl MO MH(POPMATHKE OTPaKAIOT
OBJIAJICHUE  YHHUBEPCAJIIbHBIMU  Y4YEOHBIMU  JIEUCTBUSIMM  —  ITO3HABATEJIbHBIMHU,
KOMMYHUKATUBHBIMH, PETYJIATUBHBIMU.

ITo3naBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble Jilornueckue JeiicTBUA:

YMEHHE OIpENeIiaTh MOHSATHSA, cO37aBaTh OOOOINCHUS, YCTAHABIMBATH AaHAJIOTHH,
KJIaCCU(UIIMPOBATh, CAMOCTOATEIIPHO  BBHIOMpPaTh  OCHOBAHUS M KPUTCPHH IS
KJ1accu(UKallii, yCTAaHABJIMBATh MPUUYUHHO-CICACTBEHHBIC CBSI3H, CTPOUTH JIOTUYECKHUE
paccyxaeHus, JeiaTh yMO3aKIiO4YeHUs (MHIYKTHBHBIE, JCAYKTUBHbIC W 1O aHAJIOTWH) U
BBIBOJIBI,

YMEHHE CO3/1aBaTh, MPUMEHATh M TPEOOPA30OBHIBATH 3HAKM W CHUMBOJIBI, MOJEIH M
CXEMBI JIJIS pellieHus yueOHbIX ¥ MO3HABATEIHHBIX 3a/a4;

CaMOCTOSITEJILHO BBIOMPATH CIIOCOO perieHns yueOHoU 3a1aun (CpaBHUBATh HECKOJIBKO
BApPUAHTOB pEIICHUs, BBIOMpATh HauWOoJiee TOAXOIAMMNA C Y4ETOM CaMOCTOSITEILHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBareabCcKue J1eCTBUA:

dbopmMyIMpoBaTH BOMPOCHI, (DUKCUPYIOIINUE PA3PhIB MEXAY PEabHBIM U KeJlaTeIbHbIM
COCTOSTHUEM CHUTYallMH, O0BEKTa, 1 CAMOCTOSITEILHO YCTAaHABINBATH HICKOMOE U JJAHHOE;



OLICHMBATh HA MPUMEHUMOCTb U JIOCTOBEPHOCTH MH(OPMAIIMIO, TOJYUYEHHYIO B XOJI€
HCCJIEI0BAHNS;

IPOrHO3UPOBAaTh BO3MOKHOE JaJIbHEHIEEe pa3BUTHE MPOLIECCOB, COOBITMH M HX
NOCJIEACTBHAA B AHAJIOTMYHBIX WM CXOJHBIX CHUTyallMsX, a TakKe BbIIBUIATH
MPEANOJIOKEHN 00 UX PA3BUTHH B HOBBIX YCJIOBHUSX U KOHTEKCTaX.

Pabora ¢ muHpopmanueii:

BBIBIIATh  AeUUUT UH(POpMaluu, JAaHHBIX, HEOOXOOUMBIX I  PELICHUS
IIOCTABJICHHOM 33/1a4H;

OPUMEHATh PA3JIMYHbIE METOJIbl, MHCTPYMEHThl M 3alpoChl IpPHU IIOUCKE U OTOOpe
uH(GOpPMallMK WM JAaHHBIX M3 HCTOYHUKOB C YUYETOM MPEJIOKEHHON yueOHOW 3amauu u
3a/laHHBIX KPUTEPUEB;

BbIOMpaTh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPHPETUPOBATH MH(POPMALIUIO
pa3IMYHBIX BUIOB U (POPM IpEICTaBICHMUS;

CaMOCTOSTENIbHO BBIOMpATh ONTUMAIbHYIO (OpMY MPEACTABICHHUS HHPOPMALHUHU U
WUTIOCTPUPOBATh  PEIIaeMble 33aJayd HECIOXKHBIMH CXE€MaMH, JuarpaMMaMH, HWHOMN
rpaduKoOi U X KOMOMHAIUAMU;

OLICHMBATh HAJE&KHOCTh MH(POPMALIMU MO KPUTEPHUSIM, MPEAJIOKEHHBIM YUUTEIEM WIN
c(OpMYJIMPOBAHHBIM CAMOCTOSITENIBHO;

3¢ (PEeKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH MH(DOPMALHIO.

KoMMyHUKAaTHBHBIE YHHBEPCAJIbHbIE yUeOHbIE TeiiCTBHA

OO0menne:

COMOCTABJIATh CBOM CYXJICHHSA C CYXKICHHSAMH JPYTMX YYaCTHHUKOB JHAJOra,
OOHaApyXMBaTh PA3IUIKME U CXOACTBO MO3UIIHIA,

NyOJIMYHO TIPEJCTABJIATh PE3yJbTaThl  BBITIOJHEHHOTO OMBITa  (9KCIICPUMEHTA,
MCCJICIOBAHMUSI, IPOCKTA);

CaMOCTOSITENIbHO BBIOMpATh (OpMAT BBICTYIUICHHS C YYETOM 3aja4 IMPE3CHTAIMH U
OCOOCHHOCTEH ayJIUTOPUU W B COOTBETCTBUU C HHM COCTaBJSATh YCTHBIC W NMHChbMEHHBIC
TEKCTHI C MCIOJIb30BaHNEM WILTIOCTPATUBHBIX MaTEPHAJIOB.

CoBMecTHasI 1eSITeJILHOCTD (COTPYIHHUYECTBO):

MMOHMMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW M WHAWBUAYATBHOH PabOTHI
IpPH PEIICHUH KOHKPETHOM MPOOJIEMbI, B TOM YHCJIC MPH CO3JaHUU WHGOPMAIMOHHOIO
POIYKTa,

MIPUHUMATH 11€JIb COBMECTHON MH(GOPMAIIMOHHON NEATeIbHOCTH 1O cOopy, 00paboTKe,
nepenave, Qopmasmzanmuu HWHQOpPMAIMK, KOJUIGKTHBHO CTPOUTH JCHCTBHS 1O €
JOCTHKCHHIO: PAacCIpelesiTh POJIH, IOTOBApUBATHCA, OOCYKIaTh TPOIECC M PE3yJbTaT
COBMECTHOM paboThI;

BBIMOJIHATH CBOIO 4acTh PabOThI ¢ MH(pOpMAIUEH MM HHPOPMAITMOHHBIM MIPOTYKTOM,
JOCTUTasl Ka4eCTBEHHOTO pe3ysibTara I0 CBOEMY HAIIPABJICHUIO W KOOPJAHHHUPYS CBOH
JICUCTBYS C IPYTHMH WICHAMH KOMaH]IbI;

OIICHMBAaTh KAa4eCTBO CBOETO BKJIaJa B OOmMUNA HHPOPMAIMOHHBIA TPOAYKT IO
KPUTEPHUSM, CAMOCTOSITENILHO C(POPMYTUPOBAHHBIM yIaCTHUKAMHU B3aHMMOJICHCTBYS;



CpaBHMBATh pPE3yJbTaThl C MCXOJHOW 3ajlaueid M BKJIAJ Ka)XJOTO 4YJeHa KOMaH/bl B
TOCTIKEHUE PE3YyJIbTaTOB, Pa3ielsaTh chepy OTBETCTBEHHOCTH W MPOSBIATH TOTOBHOCThH K
IPEIOCTaBICHUIO OTUETA MEepe/] IPYIIION.

PeryasiTuBHbIe YHHBepCAJIbHbIE y4eOHbIE 1eHCTBUS

Camoopranusanus:

BBISIBJISITH B )KU3HEHHBIX U YYEOHBIX CUTYallUsAX MPOOJIEMBI, TPEOYIOIINE pPELICHMS;

OpPUEHTHPOBATHCS B PA3NIUYHBIX MOAXOAAaX K MPUHATHIO PEIIEHUH (MHIUBUAYaTbHOE
MPUHATUE PEIICHU, TPUHATUE PEIIEHUI B TPyIIE);

CaMOCTOSITENIbHO COCTaBJISITh aJTOPUTM PEUICHUs 3a7adyul (WJIM €ro 4acTbh), BEIOMpPATh
croco® pemeHuss yd4eOHOM 3agaud C y4€TOM HMEIOLUXCS PECYypCcOB M COOCTBEHHBIX
BO3MOXHOCTEW, apIryMEHTHPOBATh IIPEIIaracMble BAPUAHThI PELICHUM;

COCTaBJISITh IJIAH JEHUCTBHM (IMUIaH peaM3allii HAMEUEHHOI'O aJIfOpPUTMa PEIIEHUs),
KOPPEKTUPOBATh MPEJIOKEHHBI aIrOpUTM C YYETOM TMOJYYEHHUS HOBBIX 3HAaHUWA 00
M3y4aeMOM OOBEKTE;

JieJ1aTh BEIOOP B YCIOBUSAX MPOTHUBOPEUYUBOM HH(POPMALMU U OpaTh OTBETCTBEHHOCTD 32
pelIcHueE.

CamokoHTpOJIb (peduiekcus):

BIIQJIETh CIIOCOOAMU CAaMOKOHTPOJISl, CAMOMOTHBALIMM U PEPIIEKCUH;

JIaBaTh OLICHKY CUTYallUH U IIPEAJIaraTh IUIaH €€ N3MEHEHUS;

YUHUTBIBATh KOHTEKCT W IPEABUACTh TPYIHOCTH, KOTOPHIE MOTIYT BO3HHUKHYTH IIPH
pelieHny yueOHOH 3a71auu, alaliTuPOBATh PELIEHUE K MEHSIOIIUMCS 00CTOSTENbCTBAM;

OOBSACHATh MPUYMHBI JAOCTHKEHUS (HEIOCTHKEHHS) pe3yJIbTaToB HMH(POPMALMOHHOU
JEeSATENbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY, YMETh HaXOJIUTh MO3UTHUBHOE B
MPOU3OIIEAIIEN CUTYAlUH,

BHOCUTb KOPPEKTUBbI B JEATEIbHOCTb HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
M3MEHUBLINXCS CUTYalUl, yCTAHOBJIEHHBIX OIIMOOK, BO3HUKILUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa €U U YCIOBUSIM.

IMOLUMOHAIbHBIA MHTEJIJICKT:

CTaBUTh ce€0s1 HA MECTO JIPYToro 4ejaoBeKa, IOHUMATh MOTUBBI 1 HAMEPEHUS IPYToro.

IIpunsaTHe cedst U Apyrux:

0CO3HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT IAXKE B YCIOBUSAX OTKPHITOTO
J0CTyMa K JI0ObIM 00bEMaM HH(GOpMAIUH.

NPEAMETHBIE PE3YJIBTATHI

K koHmy oOyuenuss B 7 kjacce y oOydaromierocst OynyT cpOpMHUpPOBaHBI CIEAYIOLINE
YMEHHUS:

NOSICHATh Ha TMpUMEpax CMBICT TOHATUN «uHpOpMamms», «MH(PpOPMAITMOHHBIN
mporecc»,  «oOpabotka  wmHQOpMaMKY, — «XpaHeHHe  uHpopManuuy», — «Iepeaaya
uH(pOpMaLIUNY;



KOAMPOBATh U JEKOJUPOBATH COOOIIEHHUS MO 33JaHHBIM IpaBHIaM, JEMOHCTPUPOBATH
MOHMMAHWE OCHOBHBIX MPHUHIMUIIOB KOAMPOBAHUS HMHMOPMAIMHM PA3TUYHON MPUPOIBI
(TexcToBOM, rpadUUECKOM, ayI1o);

CpaBHMBATh JJIMHBI COOOIIEHM, 3alIMCAHHBIX B PA3JIMYHBIX al(aBUTaX, ONEPUPOBATH
€IMHULIaMU U3MEPEeHHsI HHPOPMAIIMOHHOTO 00bEMa U CKOPOCTH Tepeiadul JaHHBIX;

OLICHMBAaTh M CPaBHUBATh pa3Mephl TEKCTOBBIX, IpapUuecKux, 3BYKOBBIX (HalJIOB U
BUJIe0(DailIoB;

OPUBOJUTH MPUMEPHI COBPEMEHHBIX YCTPOMCTB XpaHEHUs M mepedadynd MHPOopMaiu,
CpPaBHMBATh UX KOJUYECTBEHHBIE XapaKTEPUCTUKU;

BBIJICJISITh OCHOBHBIE JTalbl B MCTOPUM W IOHUMATh TEHACHUUU PA3BUTHS
KOMITBIOTEPOB U TPOrPAMMHOT0 00€CTICUEHUS;

[OJyyaTh W MHCIOJIB30BaTh HHQPOPMALMIO O XapaKTEPUCTUKAX MEPCOHATBHOIO
KOMIIBIOTEpAa M €ro OCHOBHBIX JJIEeMEHTax (mpoleccop, ONEepaTUBHAs IaMsATh,
JOJITOBPEMEHHAs! IaMsTh, YCTPOMCTBA BBOJA-BBIBO/A);

COOTHOCHUTH XapaKTEPUCTUKHN KOMIBIOTEPA C 33ja4aMH, PEIIAEMBbIMU C €T0 IOMOUIBIO;

OpUEHTHUPOBATLCA B HMEPAPXUUECKON CTPYKType (HaiaoBOW CHUCTEMBI (3alHChIBATh
nojsHoe MM (aiina (karanora), myThb K (Qailly (KaTtajgory) mo HMMEIOIIEMYCsS ONUCAHUIO
(aiioBoil CTPYKTYpbl HEKOTOPOTO MH(OPMALIMOHHOTO HOCUTES);

paboTath Cc (alIoBON CHUCTEMON NEPCOHATBLHOTO KOMIIBIOTEpAa C HCIIOIb30BaHUEM
rpaguueckoro  uHTepdeinca, a HMMEHHO: CO3[aBaTh, KONUPOBAThb, IMEPEMEIATh,
NEePEUMEHOBBIBaTh, YAAIATh W apPXUBUPOBATh (aillibl M KaTaJOTd, HUCIOJb30BaTh
aHTUBUPYCHYIO POTpamMMy;

OpPEICTaBISITh PE3yJbTaThl CBOEH JIEATENBHOCTH B BHJE CTPYKTYpUPOBAHHBIX
WJUTIOCTPUPOBAHHBIX JOKYMEHTOB, MYJbTUMEIUNHBIX MTPE3CHTALIUNL;

uckatb uHpopmanuio B HWHTepHeTe (B TOM umcie, MO KIIOYEBBIM CIIOBaM, IO
M300paKEHUIO ), KPUTHYECKU OTHOCHTBLCS K HaleHHON MH(OPMAIIMK, 0CO3HABasl OIMaCHOCTh
JUI JIMYHOCTH M OOILECTBAa pacHpOCTPaHEHUs BPEIOHOCHOW MH(pOpMaluu, B TOM YHCIIE
AKCTPEMHUCTCKOTO U TEPPOPUCTUUECKOTO XapaKkTepa,;

MMOHUMATh CTPYKTYPY aJpeECOB BEO-PECYPCOB;

MCII0JIb30BaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHHUKAIUH;

coomonarb TpeOoBaHMs ~ Oe30macHOM  SKCIUTyaTalliM  TEXHUYECKUX  CPENICTB
MH(POPMALIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTUH, COOJI0JaTh CETEBOM OSTHKET,
0a30Bble HOPMbI MH(DOPMALITMOHHOW STUKH U MpaBa Mpu padoTe ¢ MPUIOKEHUSIMHU Ha JIFOOBIX
ycTpoicTBax u B UHTEepHeTe, BHIOMpaTh O€30MaCHbIE CTPATETUH TOBEACHUS B CETH;

MPUMEHSTh METObI MPOPUIAKTUKN HETATUBHOTO BIUSHUS CPEACTB MH(POPMAIIMOHHBIX
Y KOMMYHUKAILIMOHHBIX TEXHOJIOTMI HA 30POBBE MOJIb30BATENS.

K xonmy oOyuenuss B 8 kisacce y oOyuwaromierocs OyayT chOpMHUPOBAHBI CIEAYIOIIUE
YMEHUS:

MOSICHATh HAa MpUMEpax pasiudusi MEXKTy MO3UIUOHHBIMU U HEMO3UITMOHHBIMH
CUCTEeMaMH CUHCIICHUS;



3amuChiBaTh M cpaBHUBaTh lenblie yuciaa or 0 1o 1024 B pa3nuyuHbIX MO3UIIMOHHBIX
CUCTEMax CUHUCIICHHS (C OCHOBaHUSAMU 2, 8, 16), BHIOIHATH apuMEeTHUECKUE OTIepaIIH HaJ
HUMH;

PacKpbIBaTh CMBICIT MIOHATHH «BBICKA3bIBAHUEY, «JIOTHUECKAS OMEPALUS», «JIOTHIECKOE
BBIPKCHHCY;

3aMyCHIBATh JIOTHYECKUE BHIPAKCHHS C UCIIOJIH30BAHUEM U3 BIOHKIINHA, KOHBIOHKIIUH H
OTPUIIAHUS, ONPEICTATh UCTUHHOCTh JIOTUUECKUX BBIPAKCHHM, €CIIM W3BECTHBI 3HAUYCHUS
UCTUHHOCTH BXOJSAIIMX B HEro TMEPEMEHHBIX, CTPOUTHb TaOJUIBI WCTUHHOCTH IS
JIOTUYECKUX BBIPAKCHUMH;

PACKpBIBATh CMBICT TOHATHH «HUCTIOJHUTEBY, «aJITOPUTM», «IIPOTrpaMMay, MOHHMAas
pa3HUIly MEXAY YIOTPEOICHUEM STHX TEPMUHOB B OOBIJICHHOW peur U B HHPOPMATHKE;

OTHUCHIBATh AJITOPUTM PEIICHUS 3aJa4u Pa3IuIHBIMU CIIOCOOAMH, B TOM YHCJIC B BUJIC
OJI0K-CXEMBI;

COCTaBJISITh, BBIMOJHATH BPYYHYIO W Ha KOMIIBIOTEPE HECJIOXKHBIC alTOPUTMBI C
WCITOJIb30BAaHUEM BETBIICHUM W IUKIOB IS YIPaBICHUS HCIOJHUTEISAMHU, TaKUMH Kak
Po6ot, Uepenanika, UepTExXHUK;

HCIIOJIb30BaTh KOHCTAHTHI M TIEPEMEHHBIC PA3JIMUHBIX TUIIOB (YUCIOBBIX, JIOTHYECKHUX,
CUMBOJIBHBIX), a TaKXke CcoJepXkKallue UuX BBIPAKCHHS, HCIOJIb30BaTh OIEpaTop
MIPUCBAaNBaHMSI,

HCIONB30BaTh MpU pa3pabOTKEe MporpaMM JIOTUYECKUE 3HAYEHUs, OIepaluu u
BBIpAXKEHUS C HUMU;

aHaJM3UPOBATh TPEIJIOKEHHBIE aJITOPUTMBI, B TOM UYHCIIC ONPEACIATh, KaKue
Pe3yJIbTaThl BO3MOKHBI IPU 3aJaHHOM MHOECTBE MCXOIHBIX 3HAUCHUH;

co37aBaTh M OTJAXHBAaTh MPOTPAMMBI Ha OJHOM U3 S3BIKOB TMPOTPAMMHPOBAHUS
(Python, C++, ITackanb, Java, C#, IlIkonbHBIH ANropuTMUYECKHI SI3BIK), peau3yIoIIue
HECJIO)KHBIC aJITOPUTMBbI 00pAaOOTKH YHCIOBBIX JIaHHBIX C HCIOJb30BAaHUEM IIMKJIOB M
BETBJICHU, B TOM YHCJIC PEaJU3YIOIIME MPOBEPKY ACITMMOCTH OJHOTO IICJIOr0 Yucjaa Ha
Jpyroe, MPOBEPKY HATYypaJbHOTO YKCJa HAa MPOCTOTY, BbIACICHUS ITUMP U3 HATYPAIHHOTO
YyHucIa.

K koHy oOyuenuss B 9 kjacce y oOyuwaromierocst OynyT cpOpMHUpPOBaHBI CIEAYIOLINE
YMEHUS:
pa3OMBaTh 3a/1a4u HA T0/13a/1a41, COCTABIIATh, BRIMOJHATh BPYUYHYIO M Ha KOMIIBIOTEPE
HECJIO)KHBIE aJTOPUTMBI C HCIIOJIb30BAHWEM BETBJICHWH, IMKIOB M BCIOMOTATEIBHBIX
ITOPUTMOB JIJIsl YIIPABJICHUS UCTIOTHUTEIIMH, TaKUMH Kak Po0oT, Uepemamika, UepTéxHUK;
COCTAaBISITh W OTJQXHBAaTh TMPOTPAMMBI, PEATM3YIONIUE THUIIOBBIE aJTOPUTMBI
00pabOTKH YHCIIOBBIX MOCIEAOBATSIIBHOCTEH NI OJTHOMEPHBIX YHCIOBBIX MAaCCUBOB (TIOMCK
MaKCUMyMOB, MUHIMYMOB, CYMMBI WJIM KOJIMYECTBA 3JICMEHTOB C 3aJJaHHBIMU CBOMCTBAMH)
Ha OJHOM M3 sI3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkoabHbIi
AnroputmMudeckuil A3bIK);



pacKpbIBaTh CMBICH TMOHATHI «MOJIEIb», «MOJEIUPOBAHUE», OINPEICTSATh BUJbI
MOJICJICH, OIICHWBATh aJ€KBATHOCTh MOJCIH MOJACIUPYEMOMY OOBEKTY H  IIESIM
MOJEIUPOBAHUS;

UCIOJIb30BaTh Tpadbl M JEpeBbsS I MOJACIMPOBAHUA CHUCTEM CETEBOM W
UEePAPXUUECKOM CTPYKTYPHI, HAXOAUTh KpaTUyalliiil myTh B rpade;

BBIOMPATH CIIOCOO MPECTaBICHUS JaHHBIX B COOTBETCTBUU C MOCTABJICHHOW 3aadeid
(Tabnmuupl, cxeMbl, TrpapuKd, JgUarpaMMbl) C HCIOJIB30BAHUEM COOTBETCTBYIOLIUX
IPOrPAMMHBIX CPEJICTB 00PaOOTKU JAHHBIX;

UCIIOJIb30BaTh dJJIEKTPOHHBIE TaOMUIBI Uil 0O0paOOTKM, aHallv3a U BU3YaJTU3AlMH
YHCJIOBBIX JIAHHBIX, B TOM YHCJIC C BBIJCICHUEM AMarna3oHa TaOJUIBI U yHIOPSI0YUBAHUEM
(COpPTUPOBKOIN) €T0 IEMEHTOB;

co3JaBaTh M MPUMEHSTh B DJEKTPOHHBIX TaOnumax QopMynbl sl Pacuy€roB C
UCIIOJIb30BAHUEM BCTPOCHHBIX apuPMeTHdecKux (QYHKIUN (CyMMHUpPOBAHUE U TOJCYET
3HAYEHUM, OTBEUAIONIMX 3aJaHHOMY VYCJIOBHUIO, CpelHee apu(METHYECKOe, IOUCK
MaKCHUMaJIbHOTO M MHHHUMAaJIbHOTO 3HAYCHMS), aOCOJIOTHOM, OTHOCHUTEIHHOMN, CMEIIaHHOMN
azpecaluu;

UCIIOJIb30BaTh JJICKTPOHHBIC TAOJHUIIBI JIJISI YHUCIEHHOTO MOJIEIMPOBAHUSI B TMPOCTHIX
3a/layax U3 pa3HbIX MPEIMETHBIX 00IacTel;

HCIIOJB30BaTh COBPEMEHHBIC MHTEPHET-CEPBUCHI (B TOM YHUCIE KOMMYHHUKAIIMOHHBIC
CEpBHUCHI, 00JIAUHbIC XPAaHUJIUIA JAHHBIX, OHJIAWH-TIPOrpaMMBbl (TEKCTOBBIE U TpaduyecKue
PEAAKTOPHI, Cpe/ibl pa3pabOTKH)) B y4eOHOU 1 MTOBCEAHEBHOM I€ITEIbHOCTH;

IPUBOJUTH TPUMEPHI HCIOJIB30BaHUS TeOMH(GOPMAIIMOHHBIX CEPBUCOB, CEPBHCOB
rOCyJapCTBEHHBIX YCIyr, o0Opa3oBaTelIbHBIX CcepBUCOB MHTepHeTa B ydeOHOU W
MOBCEJHEBHOM ACATEIbHOCTH;

HCIIOJB30BaTh pa3jIMuHbIe CPEACTBAa 3allUThl OT BPEIOHOCHOTO MPOrPAMMHOTO
oOecrieueHus, 3auaTh TIEPCOHATBHYI0 HH(DOPMAIHIO OT HECAHKIIMOHUPOBAHHOTO JIOCTYTa
U €ro TMOCJIEICTBUM (pa3rjamieHus, MOAMEHBI, YTpaThl JAHHBIX) C YYETOM OCHOBHBIX
TEXHOJOTUYECKUX U  COIUAJIBHO-TICUXOJOTUYECKUX aCIEeKTOB HCIOJIb30BaHUSI CETH
NuTtepHeT (ceTeBasi aHOHUMHOCTb, TUPPOBOM Clie]l, AayTEHTUYHOCTh CYOBEKTOB U PECYPCOB,
OTIACHOCTb BPEJIOHOCHOTO KOJ1a);

pacmo3HaBaTh MOMBITKM W TPEIyNPEKIaTh BOBJICUCHHE Ce0sS U OKPYXAIOIMUX B
JIECTPYKTHBHBIE W KpPUMHUHAIbHbIE (OPMBI CETEBOM AaKTHUBHOCTH (B TOM YHCIIE
K1OepOyJUIUHT, (DUILIMHT).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM uugpoBbie
Ne i/mn P Kourpoabusie IIpakTHueckue (mpp )
NMpOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThbI
pecypchl
Paznea 1. lndposasi rpaMOTHOCTD
11 Kommbrorep — yHMBEpCaabHOE YCTPOMCTBO 9 bubnnoreka [JOK
' 00pabOTKH JaHHBIX https://m.edsoo.ru/7f41646e
bubmuorexa [JOK
1.2 I1 4
POTPAMMEI H ZaHHbIe https://m.edsoo.ru/7f41646e
bu6mmorexa [IOK
1.3 K 2
OMIRIOTEPHEIC CeTH https://m.edsoo.ru/7f41646e
Wroro mo paszneny 8
Pasnen 2. Teoperndeckue 0CHOBbI HH(POPMATHKHI
91 WNudopmanus u unpopmManmoHHbIe 5 bubnuoreka [IOK
' IPOLECCH https://m.edso00.ru/7f41646e
bu6mmoreka [JOK
2.2 IT
PEACTABIICHHE HHOPMALLIH o https://m.edsoo.ru/7f41646e
Hroro no pazneny 11
Paznen 3. UndopmannoHHbie TEXHOJIOTUHN
bubmuorexa [JOK
| T 1
3 CHCTOBIC AOKYMEHTH 6 https://m.edsoo.ru/7f41646e
bu6mmorexa [IOK
2 K 4
3 OMIThIOTEpHAs Tpaduka https://m.edsoo.ru/7f41646e
3.3 MynbTuMeuitHbIE IPE3eHTALUN 3 1 bubmmorexa [OK

https://m.edsoo.ru/7f41646e
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Hroro no pazneny 13

PesepBHOE Bpemst 2 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
8 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne i/ P Konrtposbnusie IIpakrnyeckue (p )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. TeopeTuueckue 0CHOBBI MH(POPMATHKH
bubnunoreka LIOK
11 6 1
CHCTEMBI CHHCIICHIS https://m.eds00.ru/7f418516
. bubnuoreka [IOK
1.2 6 1
DNeMEeHThl MAaTEeMAaTUYECKOM JTIOTUKH https://m.edsoo.ru/7fA18516
Utoro no pazneny 12
Paznen 2. Anroput™Mbl M1 IpOrpaMMHUpPOBaHue
21 HcrionHuTeNnu U aaropuTMel. 10 1 bubmmnorexka HOK
' ANTOpUTMHUYECKHE KOHCTPYKIUHU https://m.eds00.ru/7f418516
bubmmoteka IIOK
2.2 A 9
SBI HPOTPAaMMUPOBAIT https://m.edso00.ru/7f418516
bubnmorexa LIOK
2.3 A 2
HETAS EHrOPHIMOB https://m.edso00.ru/7f418516
Hroro no pazneny 21
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
9 KJIIACC

Ne ni/m HaunmeHoBaHMe pa3/ie/ioB U TeM KoumnuectBo yacos

DJIeKTPOHHbIE



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

TporpaMmet Koutpoabnbie IIpakTnueckue (ungpostre)
Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Paznea 1. [lu¢gpoBasi rpaMOTHOCTH
11 I'moGanbHas cetb IHTEpHET U cTpaTeruu 3 bubmuorexa [JOK
' 0€30I1aCHOTO IIOBEAECHUS B HEN https://m.edsoo.ru/7f41a7d0
bubmuorexa [JOK
1.2 Pa6 3
a00Ta B HH(OPMALHOHHOM NPOCTPAHCTBe https://m.edso0.ru/7f41a7d0
Uroro no pazneny 6
Paznea 2. Teopernueckue 0CHOBbI HH(POPMATUKH
bubmuorexa [JOK
2.1 M 8 1
OACTHPOBAMIE KA METO HOSHAHIA https://m.edsoo.ru/7f41a7d0
Uroro no pazneny 8
Paznen 3. AiiropuT™Mbl M IPOrpaMMHUpPOBaHue
bu6mmoreka [JOK
A P 1
3 43paboTica AlrOPHTMOB i [IPOrPAMM 6 https://m.edsoo.ru/7f41a7do0
bu6mmoreka [JOK
2 2
3 Ympasetiie https://m.edsoo.ru/7f41a7do0
Uroro no pazneny 8
Pasnen 4. UndopmannoHHbie TEXHOJIOTUHN
bu6mmoreka [JOK
4.1 6) 0 10
HEITPORKGIC TaDIHIH https://m.edsoo.ru/7f41a7d0
49 HupopmalinoHHbIE TEXHOJIOTUHU B 1 bubnuorexa [IOK
' COBPEMEHHOM OOLIECTBE https://m.edsoo.ru/7f41a7d0
Uroro no pazneny 11
Pe3epBHOE Bpems 1



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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0
IHOYPOYHOE IIVIAHUPOBAHUE
7 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
aTa uu¢pposbIe
Ne n/m Tema ypoka Kontpoabubie IIpakTnueckue A p
Bcero u3ydeHusi oOpa3zoBaTe/bHbIE
padoThI padoThI
pecypcsbl
Kommnsrorep — yHuBepcanbHOe
1 BBIYMCIIMTENILHOE YCTPOUCTBO, paboTaroriee 1 bubnnorexa [JOK
1o nporpamme. TexHuka 0e30MacHOCTH U https://m.edsoo.ru/8a1521d2
npaBuiIa pabOThl HA KOMITBIOTEPE
5 Hcropus u cOBpeMEHHbIE TEHACHIINN 1 bubnuoreka [IOK
Pa3BUTHS KOMIIBIOTEPOB https://m.edsoo.ru/8a1523ee
3 [IporpammHOe obecrieueHrue KOMIbIOTEpPA. 1 bubmmnoreka HOK
IIpaBoBas oxpaHa porpaMM U JaHHBIX https://m.edsoo.ru/8a152826
4 @aitnel 1 nanku. OCHOBHBIE OTIEPALINH C 1 bubmuorexka [IOK
¢aiinaMu ¥ nankamu https://m.edsoo.ru/8al52a74
5 ApxuBanus naHHbIX. Mcnonb3oBanue 1 bubmuoteka [IOK
MPOrpamMM-apXHUBaTOPOB https://m.edsoo.ru/8al52cfe
5 KoMIbroTepHbI€ BUPYCHI 1 aHTUBUPYCHBIE 1 bubmmnoreka HOK
MIPOrPAMMBI https://m.edsoo.ru/8a152f74
7 Kommbrorepnsie cetu. [Touck nadopmariun 1 bubnuotexa [JOK
B cetn MIHTEpHET https://m.edso0o.ru/8a153244
CepBuChl HHTEPHET-KOMMYHHUKAIIUH.
8 CeEeBoﬁ BTI/IKGI”)F Cr aTeFZI/I 663];HaCHOF0 1 buomorexa LIOK
- ~1P https://m.eds00.ru/8a153460
noseneHus B MIHTepHeTe
9 WNudopmanus u naHHbe 1 bubmuoteka [IOK



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

https://m.eds00.ru/8a161966

10 NudopManmoHHbIE MPOIECCHI bubmorexa [IOK
https://m.edsoo.ru/8al6le2a
1 Paznoo0Opasue s13bIKOB U aI(aBUTOB. Bbu6mmoteka [JOK
EctectBennblie 1 OpMANIbHBIE SI3BIKU https://m.edsoo.ru/8al61fec
12 JBonunslii andasut. [Ipeodbpazopanue bubnmnoreka HOK
mo0oro andaBuTa K ABOUYHOMY https://m.eds00.ru/8a162186
13 [IpencraBienue JaHHBIX B KOMIIBIOTEPE KaK bubnunorexa LIOK
TEKCTOB B JBOMYHOM aji)aBHUTE https://m.eds00.ru/8a162316
14 Enuaune: n3mepenus napopMaIuu u bubnunoreka LIOK
CKOpOCTH Iepe/laur JaHHbIX https://m.edso0.ru/8a16249c
15 KoaupoBanue tekctoB. PaBHOMepHbIE U bubnnorexa [JOK
HEPaBHOMEPHBIE KOJIbI https://m.eds00.ru/8a1625f0
16 JlexonupoBaHue COOOIIEHUH.
HNudopmannoHHblii 00bEM TeKCTa
17 [{udpoBoe nmpecTaBiIeHIE HEMPEPHIBHBIX bubmmoreka [JOK
JAHHBIX https://m.edsoo.ru/8a162848
Konuposanue nsera. Ouenka
18 I/IH(?)OEMaIII/IOHEOFO 06”:;Ma rpapuIecKux bubmorexa HOK
JAHHBIX JUA PACTPOBOTO M30GpaKEHUS https://m.edso00.ru/8al629ec
bubnnorexa [JOK
19 Komposaiiite ssyka https://m.edSO(])_.[ru/8a162b72
20 PezepHblit ypok «KonTponbsHas paboTa o bubmuoreka [IOK
teme "[Ipencrapnenue uaGpopmaru'» https://m.edso0.ru/8a162d02
21 TekcToBbIE JOKYMEHTHI, UX BBOJ U bubmuoreka [JOK
pELaKTUPOBAHUE B TEKCTOBOM IIPOLIECCOPE https://m.edsoo.ru/8al62e7e
22 dopmaTrpoBaHUe TEKCTOBBIX JOKYMEHTOB Bubmmorexa [IOK
https://m.edsoo.ru/8al62fe6
23 [TapameTps! cTpanuibl. CIMCKU U TaOJIULIBI bubnmorexa LHOK

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



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
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

24 BcTaBka HETEKCTOBBIX 0OBEKTOB B 1 bubnuoreka [JOK
TEKCTOBBIE JJOKYMEHTBI https://m.edsoo.ru/8a1632d4
o5 HHTennexTyanbHbIe BO3SMOKHOCTH 1
COBPEMEHHBIX CUCTEM 00paOOTKH TEKCTOB
O06001IeHre U CUCTEMAaTH3aIMs 3HAHUH 110 bubnuorexa [IOK
26 1
Teme « TeKkcToBbIe TOKYMEHTBI» https://m.edso0.ru/8a1635c2
97 I'pacdmueckuit penakrop. Pacrpossie 1 bubnmnoreka HOK
PUCYHKH https://m.eds00.ru/8a163874
08 Omneparuu pe1akTUPOBaHMS TpadhUIECKUX 1 bubmuoreka [{OK
00BEKTOB https://m.edsoo.ru/8a1639d2
bubnunoreka LIOK
29 Bexropuas rpaguka 1 https://m.edso0.ru/8a163b30
O06o001IeHre U cucTeMaTU3aIysa 3HaHUH 110
30 teMe «KommbroTepHas rpadukay. 1 bubmmorexa [JOK
[TpoBepounas padora / Bcepoccutickas https://m.edsoo.ru/8a16404e
poBepoyHas padbora
PesepBHbIil ypok. O600mIeHNEe 1
31 CI/ICTEM&TI/IL%ZI_II)I/ISI 3HaHI/II;IH / Beepoccuiickas 1 bubnmorera HOK
https://m.edso0.ru/8a164828
MpoBepoyHas pabora
32 [ToaroroBka MyJIbTUMEIUMHBIX 1 bu6mmoteka IIOK
Mpe3eHTalMI https://m.edsoo.ru/8al642c4
33 JloGaBieHue Ha craif ay JMOBU3yaTbHBIX 1 bubmuoreka [{OK
JTAHHBIX, AaHUMAaIlMU U TUTIEPCCHIIIOK https://m.edsoo0.ru/8a164472
34 O06o011IeHne U cucTeMaTu3alys 3HaHuH 1o 1 bubmmnoreka HOK
Teme «MyJbTUMEINITHBIE PE3CHTALUN https://m.edso0.ru/8a164652
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34



https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1635c2
https://m.edsoo.ru/8a163874
https://m.edsoo.ru/8a1639d2
https://m.edsoo.ru/8a163b30
https://m.edsoo.ru/8a16404e
https://m.edsoo.ru/8a164828
https://m.edsoo.ru/8a1642c4
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8 KUIIACC

KoaundecTBo yacoB DJIeKTPOHHbIE
ara nudpoBLIe
Nen/m  Tema ypoka Kontpoabubie IIpakTuueckue a op
Bcero u3ydyeHusi oOpa3oBaTe/IbHbIE
padoThbI padoThI
pecypchbl
1 Heno3uimoHHbBIE M TO3UIIMOHHBIE CHUCTEMBI 1 bubmuorexa [JOK
CUHCJIEHUSI https://m.edsoo.ru/8a1649e0
bubmuorexa [JOK
2 P 1
a3BepHyTas OpMA SAMUCH HHCIA https://m.edsoo.ru/8al64ba2
JIBOoWYHAs cUCTEMA CUUCIICHUS.
3 ApudmeTrdeckne onepaniuy B JBOUIHON 1 bubnmorexa LOK
p p https://m.edsoo.ru/8a164d96
CHCTEME CUHCIIEHUS
4 BocbMmepudnasg cucreMa CUHCIIEHUS 1 bubnmorexa LOK
P https://m.edsoo.ru/8a165296
5 IlecTHamgaTepuyHast CHCTEMAa CUHUCIIEHUS 1 bubmmorexa [TOK
Fratep https://m.edsoo.ru/8a16549¢
6 O06001IeHre U cucTeMaTU3aIMs 3HaHUN 110 1 bubnuoreka [JOK
TeMe «CHUCTEMBI CUNCIICHUS https://m.edsoo.ru/8al6564c
7 Jlornueckne BBICKA3bIBAHUS 1 bubmmorexa LHOK
https://m.edsoo.ru/8al657fa
8 Jlornueckue omepanuy «uy», KAy, «HE» 1 bubmmorexa [TOK
patl ’ ’ https://m.eds00.ru/8a165b56
9 Onpenenenre UCTUHHOCTH COCTaBHOTO 1 bubnnorexka [JOK
BBLICKA3bIBAHUSA https://m.edsoo.ru/8a165cf0
10 TaOmuIBl HCTUHHOCTH 1
bubmuorexa [JOK
11 Jlornyeckue 31€MeHTBI 1
https://m.edso0.ru/8a165e94
12 KonrtponbHas pabota o TemMe «DJIeMEHTHI 1 1 bubnnorexka [JOK
MaTEeMaTHYECKOM JTOTUKH) https://m.edsoo.ru/8a178c38
13 [Tonsitue anropurma. Mcnomuurenu 1 bubnnorexka [JOK



https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a164ba2
https://m.edsoo.ru/8a164d96
https://m.edsoo.ru/8a165296
https://m.edsoo.ru/8a16549e
https://m.edsoo.ru/8a16564c
https://m.edsoo.ru/8a1657fa
https://m.edsoo.ru/8a165b56
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https://m.edsoo.ru/8a178c38

AJIITOPUTMOB

https://m.edso0.ru/8a17949e

CgoiictBa asroput™a. CriocoObI 3anucu

bubmuorexa [JOK

14
aNropuT™Ma https://m.eds00.ru/8a179606
15 AnropurMHuuecKas KOHCTPYKITUS
«cle0BaHuey. JINHEWHBIN aNropuT™M
16 AnropurMHuuecKasi KOHCTPYKITUS
«BETBIICHUEY: TTOJTHAS U HETIOJTHAS (POPMBI
17 AnropuTMuYecKast KOHCTPYKLIMS bubnmoreka [JOK
«IIOBTOPEHUEY https://m.edso0.ru/8a17998a
18 dopMabHOE UCIIOIHEHUE AIITOPUTMA bubnmorexa LOK
p p https://m.edsoo.ru/8al79aac
PazpaboTka HECIIOKHBIX aJITOPUTMOB C
19 HCIIOJIL30BAHUEM LTUKJIOB IS YIIPaBJICHUS bubmorexa [TOK
yip https://m.edsoo.ru/8al79elc
(hopMaTbHBIMH UCTIOJTHUTEIISIMU
PazpaboTka HECIIOKHBIX aJITOPUTMOB C
N bubnuorexa [JOK
20 HCIIOJIB30BAHUEM [IMKJIOB M BETBICHUM s
https://m.edsoo.ru/8al79elc
yrpaBiieHus: (OpMaTbHBIMU UCTIOTHUTEIISIMU
21 BrImosiHenne anroputMosB bubmmorexa LHOK
p https://m.edsoo.ru/8al7a06a
O00011IeHre 1 cUCTEMAaTU3aUs 3HAHUI 110
bu6nmoreka [JOK
22 Teme «VICTIOTHUTENN U aNTOPUTMBI.
https://m.edsoo.ru/8al7al8c
ANTOPUTMUYECKUE KOHCTPYKITHI
93 S3bIk iporpammupoBanusi. Cuctema
MIPOrPaMMHUPOBAHHUS
24 [Tepemennsie. Onepatop NpuCBauBaHUs
25 [IporpammMupoBaHne TMHEWHBIX aJITOPUTMOB
26 Pa3paboTtka nmporpamm, coiepkamiiux
orepaTop BETBIICHUS
27 JlmanoroBasi oT/IagKka MmporpaMm
28 [uki ¢ ycnoBuem



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

bubmuoreka [JOK
2 i 1
o Huret ¢ mepemerroit https://m.edsoo.ru/8al7ac4a
bubmuorexa [JOK
30 O6pabd 1
pabOTRa CHMBONBHBX JAHERN https://m.edsoo.ru/8al7ad6c
O06o01IeH e U cHCTeMaTU3alrs 3HaHUN 110
31 TeMe «SI3bIK TPOrpaMMUPOBAHUS 1 1 bubnmoreka [JOK
[IpoBepounas pabora / Beepoccuiickas https://m.edsoo.ru/8al7ae8e
MpoBepoyHasi pabora
PesepBHelil ypok. O6o0mIeHHE 1
39 cUcTeMaTu3alus 3HaHUI U YMEHUU 110 1 1 bubnuorexa [JOK
Kypcy uHbopMaTuku 8 kiacca / https://m.edsoo.ru/8al7b456
Bcepoccuiickas mpoBepouHas paboTa
Ananus anroputmoB. OmnpeneneHue
33 BO3MOYKHBIX PE3YyJIbTaTOB pabOTHI 1 bubnnorexa [JOK
aNropyuTMa NpH 33JAHHOM MHOKECTBE https://m.edsoo.ru/8al7afa6
BXOJIHBIX JaHHBIX
AHanu3 anroputMoB. OmipesieneHue
34 BO3MOXXHBIX BXOJIHBIX JaHHBIX, TPHBOISAIIIIX 1
K JAHHOMY pe3yJIbTaTy
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
9 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
ara undposbie
Ne n/m Tema ypoka Koutpoabsnbie IIpakTuyeckue A p
Bcero u3ydyeHusi ~ oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 I'moGaneHas cets MuTepHer. IP-agpeca 1 bu6muoreka [JOK
y3J10B. bosbie ganHbie https://m.edsoo.ru/8a17b578
but6mmoreka [IOK
2 nu 1
HpOpMALHOHHAs OE30NACHOCTE https://m.edsoo.ru/8al17b690



https://m.edsoo.ru/8a17ac4a
https://m.edsoo.ru/8a17ad6c
https://m.edsoo.ru/8a17ae8e
https://m.edsoo.ru/8a17b456
https://m.edsoo.ru/8a17afa6
https://m.edsoo.ru/8a17b578
https://m.edsoo.ru/8a17b690

VYyer noHsTH 00 HUHPOPMALMOHHOM
0€30MaCHOCTH MIPU CO3JIaHUH KOMIIEKCHBIX

bubnunoreka LIOK

3 MH()OPMAIIMOHHBIX OOBEKTOB B BHJIE BEO- https://m.edsoo.ru/8al7b7bc
CTpaHMI]
4 Bune! nestenpHoctr B cetu MHTEpHET buGnuorexa [IOK
https://m.edsoo.ru/8a17b8e8
OO6mauHbIe TeXHOJIOTUHU. VIcnob30BaHue
5 oHJaitH-o(uca s pa3paboTKu bubmmorexa [JOK
https://m.edsoo.ru/8al7bale
JTOKyMEHTOB
O06o001eHre U CHCTEMATH3aLKs 3HAHUH 110
temaMm «[ mobanbHas cets uTepHeT 1
6 CTpaTeruu 0€30MacHOTO TIOBEICHUS B HEMY, bubnnorexa [IOK
https://m.edsoo.ru/8a17bb36
«Pabora B nH(DOpMAITIOHHOM
MIPOCTPAHCTBE)
7 Mogaenu u MoaeIupoOBaHuUE. bu6nmorexa LIOK
Knaccudukannu moneneit https://m.edsoo.ru/8a17be06
bu6nmorexa LIOK
8 TabwsrbIe Monen https://m.edsoo.ru/8al7c04a
9 PazpaboTka 01HOTa0IMYHOM 0a3bl JaHHBIX.
CocraBneHue 3arpocoB K 0a3e TaHHBIX
I'pad. Becorast marpuna rpada. Jnuna
10 MyTH MEXAY BepIInHaMu rpada.
Brrunciienue konuuyecTsa nmyTeu B
HaIpaBIEHHOM allUKINYeCKOM Trpade
11 Hepeso. [1epebGop BapuaHTOB C TOMOIIBIO
nepeBa
12 MareMatnueckoe MOJICTUPOBAHNE bubmorexa I[JOK
https://m.edso0.ru/8a17¢392
13 Oranbl KOMIIBIOTEPHOTO MOJIETTUPOBAHUS Bubmmorexa [IOK
https://m.edsoo.ru/8al7c4aa
14 O06o00mmeHre 1 cHCTeMaTH3alns 3HAHUH. but6mmoreka [IOK



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
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KonrtponsHas pabora o Teme
«MoenupoBaHue KaK METO]l TIO3HAHUS

Pa3Ouenne 3a1aun Ha M03a0a4H.
CocraBneHre alropuTMOB M IIPOTPaMM C

https://m.edsoo.ru/8al17c9c8

bub6numoreka [IOK

15
HMCIOJIb30BAHUEM BETBJICHHH, IIMKJIOB U https://m.edsoo.ru/8al7ch12
BCIIOMOTaTENIbHBIX AJITOPUTMOB
bub6nmmoreka [IOK
1
0 OAHOMCPHEIC MACCHBEL https://m.edsoo.ru/8al7cc3e
bu6nmorexa [IOK
17 T
UTIOBBIC AJITOPUTMBI 00paOOTKH MAaCCUBOB https://m.edsoo.ru/8al 7¢d60
18 CoptupoBka MaccuBa
bubmuoreka [{OK
19 Opabd
ObpaboTka MOTOKA AAHHBIX https://m.edsoo.ru/8al7d01c
O0600611eHre U cucTeMaTu3alus 3HaHUH.
20 KonTponbnas pabota no teme «Pa3zpabotka bubmmorexa [JOK
P P P https://m.edsoo.ru/8al7dlca
QITOPUTMOB U IIPOTPAMM)»
bubmmoteka IIOK
21 . .
VYnpasnenue. Curnan. O6paTHast CBA3b https://m.edsoo.ru/8al7d4d6
bu6nunorexa LIOK
22 Po6
OOOTHIHPOBAHHRIC CHOTEMH https://m.edsoo.ru/8al17d602
93 DneKkTpoHHbIe TaOauLbl. THUIIBI TaHHBIX B bubmuoteka [IOK
siYeiKax 3JEKTPOHHOM TaOIUIIbI https://m.edso0.ru/8a17d710
24 PenaktupoBanue u popmaTipoBaHue bubmmnoreka HOK
TaOIHIL https://m.edsoo0.ru/8a17d832
BcerpoeHHbIe QyHKIMA TS TTOMCKA
25 M&IZEI/IM Ma I\TIZHI/I;II M; CYMMBI ¥l CPETHETO bubmmorexa [JOK
yMa, yMa, €y pel https://m.eds00.ru/8a17d990
apudmeTnyecKoro
26 CoptupoBka 1 (pUIbTpalus JaHHBIX B bubmuoteka [IOK
BBIJICJICHHOM J1Mana30He https://m.edsoo.ru/8a17db70
97 IToctpoenue auarpamm U rpaMKoB B bu6muoreka [IOK

QJICKTPOHHBIX Ta6J'II/II_[aX

https://m.edso0.ru/8al17e08e



https://m.edsoo.ru/8a17c9c8
https://m.edsoo.ru/8a17cb12
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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

28 OTtHocuTeNbHAs, a0COTIOTHAS U CMEIIIaHHAS 1 bubnuoreka [JOK
agpecanus https://m.edsoo.ru/8al7e2b4
29 VY ci10BHBIE BBIUUCIICHUS B 3JIEKTPOHHBIX 1 bubnmnoreka HOK
Tabiuuax https://m.edsoo.ru/8al7e6ba
bubnunorexa LIOK
30 O6paboTka 60JIBIIUX HAOOPOB TAHHBIX 1 https://m.edsoo.ru/8al7e87c
31 UucneHHoe MOAECIIMPOBAHUE B 3JIEKTPOHHBIX 1 bubmmoreka [JOK
Tabnuuax https://m.edsoo.ru/8al7eaca
39 O06001IeHre U CUCTEMAaTH3aIMs 3HAHUH 110 1 bubnuorexa [{OK
TeMe «IEKTPOHHBIC TaOIUIBD) https://m.edsoo.ru/8al7ec3c
Poabs nH(bOpMAIIMOHHBIX TEXHOJIOTHH B
33 Pa3BUTHH YKOHOMHKH MUPa, CTPAHBI, 1 bubmmorexa [JOK
https://m.edsoo.ru/8al7ed54
peruona
34 PesepBHrlil ypok. O6o01ienue u 1 bubmmorexa [JOK
cucrtematuzanus. MIToroBoe noBTopeHue https://m.edsoo.ru/8al7ee6c
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34



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

MPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM
OBPA3OBATEJBHOMN TPOT'PAMMBI

7 KIIACC
Kon .
IIpoBepsieMble npeAMeTHbIE Pe3yJIbLTATHI 0CBOEHHS OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111ero 00pa3oBaHusA
pe3yjabTarta
1 ITo Teme «IludpoBas rpaMOTHOCTHY
[ToscHAT, Ha npuMepax CMbICT HNOHATUH «HMHMOpMALUs», «UH(POPMALMOHHBIHI
11 nporecc», «o0paboTka HHPOpPMALUN», «XpaHEHHE HWHPOpPMALUNY, «Iepeaadya
uHpopManum»
19 [IpuBoAUTE TpUMEpPbl COBPEMEHHBIX YCTPOWCTB XpaHEHHs U Iepeaayu
' UH(POPMALINHU, CPABHUBATH MX KOJMYECTBEHHBIE XapaKTEePUCTHKH
[lomyyaTp W wWCHONB30BaTh MHGPOPMALHUIO O XapaKTEPUCTUKAX IMEPCOHATBHOTO
13 KOMIIbIOTEpAa U €ro OCHOBHBIX 3J€MEHTaX (MpoLeccop, ONepaTUBHAs MaMSATh,
JOJTOBPEMEHHAsI TaMSTh, YCTPOICTBA BBOIAa-BHIBO/IA)
14 CoOOTHOCUTh XapaKTEPUCTHKH KOMITBIOTEpA C 3a/Ja4aMd, PEIIaeMBIMH C €ro
' HOMOILBIO
OpueHTHPOBaThCS B HEPAPXUUECKON CTPYKTYype (ailioBoil cucTeMbl (3anuchiBaTh
1.5 noigHoe uMs (aina (karajora), myTb K (aiiay (karajory) Mo HMMEIOLIeMycs
omnucaHutio (pailyioBOM CTPYKTYPBI HEKOTOPOTO MH(GOPMAIITMOHHOTO HOCUTEI)
Pabotats c (aitioBoit cCUCTEMO MEPCOHAITBHOTO KOMITHIOTEPA C UCIIOIH30BAHUEM
16 rpau4eckoro uHTepdeiica: CO3/1aBaTh (KomupoBaTh, nepemMenarsb,
' NIEPEUMEHOBBIBATh, YAAISATh U apXMBHPOBATH (aiiibl M KaTaJOrH, MCIIOJIb30BaTh
AHTUBHUPYCHYIO IPOrpamMMy)
Hckats unHpopmanuio B MHTepHeTe (B TOM YHUCIe MO KJIIOYEBBIM CJIOBaM, IO
17 M300paXeHHI0), KPUTUUECKH OTHOCUTHCS K HalIGHHON MH(OpMAaIK, 0CO3HABATh
' OMaCHOCTh JUISI JIMYHOCTH M OOINECTBA paclpOCTPaHEHHs BPEIOHOCHOMH
UHPOPMAIIAH, B TOM YHCIIE SKCTPEMHUCTCKOTO M TEPPOPUCTUIECKOTO XapaKTepa
1.8 [ToruMaTe CTPYKTYypy aapecoB BeO-pecypcoB
1.9 Hcmonp30BaTh COBpEeMEHHBIE CEPBUCH HHTEPHET-KOMMYHHKAITAN
Cobmonate TpeOoBaHUs 0€30MacHOM SKCIUTyaTallkd TEXHUYECKUX CPEICTB
WHPOPMAIMOHHBIX W KOMMYHHUKAIMOHHBIX TEXHOJOTHH, COONIOATh CETEBOM
1.10 ATUKET, 0a30Bble HOPMBI HMH(POPMALMOHHOW ASTHKM M MpaBa OpuU paboTe C

MIPUIOKEHUSIMH Ha JIFOOBIX YCTpoWCcTBax M B MHTEpHETE, BHIOMpATh Oe30macHbIe

CTPATCrur NOBCACHUS B CCTU




HpI/IMeHHTB MECTOABI HpO(bI/IJIaKTI/IKI/I HETaTUBHOI'O BIIMSHUWA CpCaACTB

111 WHQOPMAIIMOHHBIX W  KOMMYHHMKAI[MOHHBIX  TEXHOJOTMA Ha  3J0pPOBbE
MOJI30BaTENS
2 ITo reme «Teopernyeckue OCHOBBI HH(DOPMATHUKIDY
KogupoBath u  JexonupoBaTh  COOOIIEHUS 1O  3aJaHHBIM  MpaBUIIaM,
2.1 JEMOHCTPUPOBATh TTOHUMAHUE OCHOBHBIX MPUHIIUIIOB KOAUPOBAHUS HHPOPMAIIHH
Pa3IUYHON MPHUPO/IBI (TEKCTOBOM, Irpadudeckoii, ayano-)
CpaBHUBaTh [UIMHBI COOOIIEHUH, 3amUCaHHBIX B pa3IWYHBIX aldaBuUTax,
2.2 ONEepPHPOBATH EIWHUIIAMU H3MEpeHHUs] WH(POPMAIMOHHOTO 00BEMA U CKOPOCTH
nepesavyn JaHHBIX
93 OneHuBaTh 1 CpaBHUBATH Pa3MepPbl TEKCTOBBIX, I'paUyecKuX, 3BYKOBBIX (paiiioB u
' BUIc0(AIITOB
3 [To reme «MHPpOPMAITIOHHBIE TEXHOJIOTHI)
31 [IpencraBiasTe pe3yiabTaThl CBOEH IEATEIBHOCTH B BHJEC CTPYKTYPHUPOBAHHBIX
' WUTIOCTPUPOBAHHBIX TOKYMEHTOB, MYJIbTUMEAUMHBIX MTPE3CHTAIIHIMA
8 KIIACC
Kon .
IIpoBepsiemble NpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBePsSIeMoOro .
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yJibTarTa
1 ITo Teme «TeopeTrueckue 0CHOBBI HH(DPOPMATUKID)
11 [TosicHATh Ha TpUMepax pa3iauyuus MEXKAY MO3UIHUOHHBIMU W HEMO3UIIHOHHBIMH
' CHUCTEMaMHU CUUCIICHUS
3anuchIBaTh U CpaBHUBATH Lieible unciaa oT 0 10 1024 B pa3nuyHbIX MO3ULHOHHBIX
1.2 cUCTeMax cyucieHus (c ocHoBaHusMH 2, 8, 16), BHINOTHATH apupMETHUYECKHE
OTIepally HaJl HUMH
13 PackppiBaTh CMBICTT TIOHSITUH  «BBICKA3bIBAHUE», <JIOTHYECKAs —OIeparusy,
' «JIOTMYECKOE BBIPAKEHUEY
3anuceiBaTh  JIOTMUECKUE BBIPAXKEHUS C  HUCIOJIb30BAaHUEM  JAU3BIOHKIUH,
14 KOHBIOHKIIMM WU OTPHIAHUS, OMPEICISITh UCTUHHOCTh JIOTHUYECKUX BBIPAKCHUH,
' €CJIM M3BECTHBI 3HAYEHUSI UCTUHHOCTH BXOJSLIMX B HETO MEPEMEHHBIX, CTPOUTH
TaOIUIEI HCTUHHOCTH TSI IOTUYECKUX BBIPAKCHHI
2 [To Teme «ANTOPUTMBI U TPOTPAMMHUPOBAHHE)
21 PackpbiBaTh CMBICT TOHSATUH «HUCIIOJMHUTENBY, «AITOPHUTMY», «IIPOTPAMMAY,

MOHUMasI pa3HUILY MEXAY yIOTpeOJIeHHEM 3TUX TEPMUHOB B OOBIICHHON peuu U B




uHpopMaTuKe

2.2

2.3

2.4

2.5

OnuceiBaTh aqrOPUTM PEIICHUS 3aJla4dl Pa3IUYHBIMHU CIOCO0aMu, B TOM YHCIE B
BUE OJIOK-CXEMBI

CocTaBiATh, BBHIMOIHATH BPYYHYIO U Ha KOMITBIOTEPE HECIIOXKHBIC aJTOPUTMEI C
HCIIOJIb30BAaHNEM BETBJICHHH U ITUKJIOB JUIS YIIPABJICHUS UCTIOJHUTEIIAMU
Hcnonp30BaTh KOHCTAHTBI M TIEPEMEHHBIC PA3JIMYHBIX THIOB (YUCIIOBBIX,
JIOTUYECKUX, CUMBOJIBHBIX), @ TAKXKE COACPKAIINE WX BBIPAKCHHUS, UCIIOJIb30BATh
orepaTop MPUCBAUBaAHUS

Hcnons3oBaTh Ipu pa3pa60T1<e nmporpamMm JIOTHYECKUEC 3HAYCHUSA, OIICpallkud U

BBIPpAXKCHUSA C HUMHU

2.6

2.7

9 KIIACCA

Kon
NpoBepsieMoro
pe3yJjabTara

1

AHaJII/I3I/IpOBaTI> MMPCAJIOKCHHBIC AJITOPUTMBI, B TOM YHCJIIC ONPCACIATH, KAaKHC

PE3YyJIbTaThl BO3MOKHBI IIPU 3aJaHHOM MHOKCCTBC NCXOOHbBIX 3HaAUYCHUH

Co3aaBarh U OTIAKUBaTh IPOrPaMMbI Ha OAHOM H3 S3BIKOB IIPOrPAMMHPOBAHUS
(Python, C++, TIlackans, Java, C#, IlIkombHBIH AJNTOpUTMHYECKUN SI3BIK),
pEATN3YIOIINE HECIOKHbIE aJITOPUTMBI  O0pabOTKM YHCIOBBIX JIAHHBIX C
UCIIOJIb30BAHUEM IIMKJIOB M BETBJCHHIN, B TOM YHCJIE DPEATU3YIONIME MPOBEPKY
JEJTMMOCTH OJIHOTO II€JIOr0 YHCIIa Ha JPYroe, MPOBEPKY HATYPaJIbHOIrO YKCia Ha

MIPOCTOTY, BBIZCTICHHS (P U3 HATYPATIHHOTO YUCIIa

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

ITo teme «Iludposas rpaMOTHOCTH»

11

1.2

13

Hcnonp3oBath COBpPEMEHHBIC MHTEPHET-CEPBUCHI (B TOM qrcie
KOMMYHHUKAI[IOHHBIE ~CEPBHUCHI, O00JauHble XpaHWIWINA JaHHBIX, OHJIANH-
MporpaMMbl (TEKCTOBblE M Tpaduyeckue peaakTopbl, cpeabl pa3padOTKH) B

y‘Ie6H0ﬁ U TIOBCEIHEBHOM ACATEIbHOCTH

[TpuBOIUTE IPUMEPHI UCIOIB30BaHUS T€OMH()OPMAIIMOHHBIX CEPBUCOB, CEPBUCOB
TrOCyJapCTBEHHBIX YCIYT, 00pa3oBaTENbHBIX cepBUCOB MHTepHETa B yueOHOU M

MMOBCEAHEBHOM JI€ATEILHOCTU

Hcnonp30BaTh pa3nuuHbBIE CPEJCTBA 3aLIUTHI OT BPEAOHOCHOIO IPOrPaMMHOIO
o0ecrniedeHus, 3alUIIaTh MEPCOHAIBHYIO HH(pOpMaLIHIO oT
HECaHKLMOHUPOBAHHOIO JIOCTyIla M €ro MOCIEACTBHH (pa3riialeHusi, MOAMEHBI,
yTpaThl JaHHBIX) C Y4YETOM OCHOBHBIX TEXHOJOTHYECKMX M  COLHAJIbHO-

TICUXOJIOTUYCCKUX aCIICKTOB HUCIIOJIB30BaHUA CCTHU I/IHTepHeT (CeTeBaH




AHOHUMHOCTb, IU(POBOH ClIE], Ay TEHTUIHOCTh CYOBEKTOB U PECYPCOB, OMIACHOCTh

BpPEIOHOCHOT'O KOJ1a)

14

Pacrio3HaBaTh MONBITKHM U MpeAyNpexaTb BOBICUCHHE CeOS U OKpPYKAIOUIMX B
JeCTPYKTUBHBIE UM KPUMHHAJIbHBIE (DOPMBI CETEBOM AKTHBHOCTH (B TOM YHUCIIE

KUOepOyJIITUHT, (PUIIIMHT)

ITo Teme «TeopeTrueckue OCHOBBI HH(OPMATUKIDY

2.1

PaCKpBIBaTL CMBICTI TOHSTHI «MOZLIIb», «MOACIIUPOBAHUCY, OIPCACIATH BUABI
MO,I[GJ'IGI’I, OLICHUMBATh aA€KBAaTHOCTb MOACIH MOACIUPYEMOMY O6’BCKTy n neism

MOZACIIMPOBAHUA

2.2

3.1

3.2

Hcnonb3oBate Tpadbl W JAEPEBbsS IS MOJCIHPOBAHHUS CHCTEM CETEBOH W

HepapXUUeCKOi CTPYKTYphl, HAXOAUTh KpaTYallliuii MyTh B rpade
[To TeMe «ANTOPUTMBI ¥ POTPAMMHUPOBAHUE

PazouBats 3ala4yi Ha I1o43aJdavu, COCTaBJISITb, BBIINOJHATE BPYYHYHO H Ha
KOMIIBIOTCPEC HCCJIOKHBIC aJITOPUTMBbI C HCIIOJIB30BAHHUEM BGTBHGHHﬁ, OUKJIOB U

BCIIOMOT'aTCJIbHBIX AJITOPUTMOB JIS1 YIIPABJICHU S HUCIIOJIHUTCIISIMU

CocTaBiaTh M OTJAXHUBaThb IPOrPAMMbl, PEATU3YIOLIME THUIIOBBIE AJITOPUTMBI
00pabOTKM YHUCIOBBIX IOCJIEOBATEIBHOCTEH WIM OJHOMEPHBIX YMCIOBBIX
MacCHBOB (ITIOMCK MAaKCUMYMOB, MUHUMYMOB, CYMMBbI UJIM KOJUYECTBA AJIEMEHTOB
C 3aJaHHBIMU CBOICTBAMH) Ha OJHOM M3 SI3BIKOB IporpammupoBanus (Python,

C++, ITackans, Java, C#, [lIkonbHBIH AnTopuTMHYecKUl SI3BIK)

[To Teme «MHpOpMALIMOHHBIE TEXHOIOTHUM

4.1

BriOupare cnoco0 mpencTaBieHUs] AHHBIX B COOTBETCTBHH C TOCTaBICHHON
3ajaueil  (Tabmuipl, cXeMmbl, TpaduKu, [AUarpaMMbl) C HCIOJb30BaHUEM

COOTBETCTBYIOIIMX MPOTPAMMHBIX CPEACTB 00PaOOTKH JaHHBIX

4.2

Hcnonb30Bath 37€KTpOHHBIE TAOJIULBI A1 00paOOTKH, aHaIu3a U BU3YyaIU3alUuU
YHUCIOBBIX JIaHHBIX, B TOM UYHCJIE€ C BBICJICHMEM JMana3oHa TaONuLbl U

YIOPSIIOYMBAHUEM (COPTUPOBKOM) €r0 DIEMEHTOB

4.3

CoznaBaTh M INPUMEHATH B 3JIEKTPOHHBIX TaOIMIAxX (QOpMyJIbl A pacdEéToB C
HCIOJIb30BAHUEM BCTPOCHHBIX apupMeTHueckux QYHKIHMHA (CyMMHpOBaHUE H
moAcy€T  3HAYeHWM,  OTBEYAIOIIMX  3aJlaHHOMY  YCJOBMIO,  CpeJHee
apu(pMeTHyecKoe, TOUCK MAaKCUMaJbHOIO W  MHHHUMAJIBHOTO 3HAYCHHS),

a0COJIIOTHON, OTHOCUTEITLHOM, CMEIIIAHHOW aJIpecariiu

4.4

Hcnons3oBaTh QJICKTPOHHBIC Ta6J'II/II_U>I IJi4 YUCJICHHOIO MOZACIIMPOBAHUA B

MPOCTHIX 3ajjauax U3 pa3HbIX NMPEIMETHBIX o0acTen



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIIACC

Kon

11

IIpoBepsieMblii 31eMEHT COAEPKAHUSA

Hudposasi rpaMOTHOCTH

Kommbrotep — yHUBEpCaIbHOE BBIYMCIUTEIBHOE YCTPOHCTBO, paboTaroliee 1o mporpamme.
Tunbl  KOMIBIOTEPOB:  MEPCOHAJIBHBIE  KOMIIBIOTEPHI, BCTPOCHHBIE  KOMIIBIOTEPHI,
cynepKkoMIbioTepbl. MoOunpHbIe ycTpoiicTBa. TexHuka 0e30MacHOCTH W MpaBuiia pabOThI

Ha KOMITBIOTEPE

1.2

OcHOBHbIE KOMIIOHEHTHI KOMIIbIOTEpa M UX Ha3HaueHue. lIpomeccop. OmneparuBHas u
JOJrOBpEMEHHass MaMATh. YCTpoilcTBa BBoJa M BbIBOAA. CEHCOpHBIM BBOJ, JaTUYUKU

MOOUJIBHBIX YCTPONCTB, CpeAicTBa OMOMETPUUECKON ayTeHTU(DUKALUU

1.3

14

Hctopuss pa3BuUTHs KOMIIBIOTEPOB U  MpOrpaMMHOro ooOecrneudeHus. [lokosneHwus
KOMIIbI0TepoB. COBpEMEHHbIE TEHICHIMH pPa3BUTUS KOMIBIOTEPOB. CylepKOMIIBIOTEPHI.
[TapamneneHbie  Bblumcienus. IlepconanbHblii  kommbroTep. Ilpomeccop wu  ero
XapaKTePUCTHUKU (TaKTOBasl 4acToTa, pa3psAHOoCcTh). OnepatuBHas naMsTh. [loaroBpeMeHHast
namsTh. YCTpoiicTBa BBoJa M BbIBOAa. OOBEM XpaHUMBIX JaHHBIX (OlepaTHBHAs MaMsTh
KOMITbIOTEpa, KECTKUM JUCK UM TBEPIAOTEIbHBIM HAKOMHUTENb, IIOCTOSHHAS TMaMATh

CMapT(I)OHa) " CKOPOCTH AOCTYyIIa JJIA pa3JINYHbIX BUJOB HOCHUTENEH

[Iporpammuoe oOecnieueHne KommbioTepa. [IpukiagHoe mporpaMmHoe oOecreyeHHe.
CucremHoe nporpammHoe obecrnieuenue. Cucremsl nporpammupoBanus. [IpaBoBas oxpana
nporpaMM M JaHHbIX. becruiaTHele M ycCloBHO-OecriaTHele mporpammbsl. CBoOoOJHOE

IporpaMMHOe obecrieyeHue

1.5

@aitnel 1 nmanku (katanoru). Tumsl ¢ainos. CoiicTBa (aiiinoB. XapakTepHble pa3Mephl
¢bailioB pa3NUYHBIX TUINOB (CTpPaHUIA TEKCTa, SJEKTPOHHAs KHHra, ¢ororpadus, 3amuch

MIECHH, BUJICOKJIMI, TOJIHOMETPAXKHBIN (QUIIbM)

1.6

1.7

1.8

[Ipunnuner moctpoenus daitmoBeix cucteM. [lomHoe ums daiina (manku, karamora). [lyTs k
¢aiiny (manke, KaTanory)

@aiinoBelii MeHemkep. Pabora ¢ ¢daiinamu w  mankamu  (Karajoramu): CO37aHUE,
KOMMPOBaHUE, MepeMelIeHne, TepeuMEHOBaHNEe U yaieHue (aiioB U Marok (KaTajaoros).

[Touck ¢aitnoB cpeacTBaMu ONMEPAIIMOHHON CUCTEMBI

ApxuBanus 1aHHbIX. Mcrob30BaHie IpOrpaMM-apXrUBaTOPOB

1.9

1.10

KommnbroTepHbie BUPYCHI U JpyTUE BPEIOHOCHBIE MPOrpamMMbl. [IporpamMMbl [uIst 3alIUTHI OT
BUPYCOB
OObenunenne komnboTepoB B ceTh. Cerb MHTEpHET. BeO-cTpanumna, Bed-caiit. CTpykTypa

aapecoB BeO-pecypcoB. bpaysep. [louckosie cuctemsl. [lonck naHGOpMaMK MO KIIIOUYEBHIM




CJIOBaM U 1O U300paxkeHu1o. JlocToBEpHOCTh MH(POPMALIUK, TTOTyYeHHON 13 MIHTepHeTa

1.11

CoBpeMeHHbIE CEpBUCH HHTEPHET-KOMMYHHUKALUI

1.12

CereBoil 3TuKeT, 0a30Bble HOPMbI MHGOPMAIMOHHONW ATHKU U IpaBa MpU padoTe B CETU

Wutepner. Ctpareruu 6ezonacHoro noseneHus B laTepHere

Teopernueckue 0OCHOBBI HH(OPMATHKH

2.1

Wudopmanus — ogHO M3 OCHOBHBIX IOHATHN COBpeMEHHOM Hayku. MHpopmanums kax
CBEJICHUs, NPEJHA3HAYCHHbIE AJI BOCHPUATHS YEJIOBEKOM, U HMH(pOpMalMs Kak JaHHbIE,

KOTOPBIE MOTYT OBITh 00pab0TaHbI aBTOMAaTU3UPOBAHHON CUCTEMOM

2.2

JIMCKPETHOCTh JaHHBIX. BO3MOXXKHOCTh OMMCAHMSI HENPEPBIBHBIX OOBEKTOB U MPOLIECCOB C
IIOMOILBIO IUCKPETHBIX JaHHbIX. VH(pOpMalMOHHbBIE IPOLECChl — MPOLECCHl, CBA3AHHBIE C

XpaHEeHHEM, MPeoOpa3oBaHUEM U TIepeiaueii JaHHBIX

2.3

CumBon. Andasur. MomHocts andasuta. Pa3HooOpasue s3bIKOB W al(aBHUTOB.
EcrectBennnie u (opManbHble S3bIKA. ANaBUT TEKCTOB HA PYCCKOM s3bIKe. JIBOWYHBII
anaBut. KommiecTBO BCEBO3ZMOXKHBIX CIIOB (KOJIOBBIX KOMOWHAIHI) (PUKCUPOBAHHON JTHHBI
B nBonmuHoM andasute. [IpeoOpazoBanue moboro andaButa kK aBomuHomy. KonndectBo

Pa3IMYHBIX CIIOB PUKCHPOBAHHON JUIMHBI B aJI(DaBUTE ONPEACIEHHON MOIIIHOCTH

2.4

KO,I[I/IpOBaHI/Ie CHUMBOJIOB OAHOI'O aﬂq)aBI/ITa C IOMOIIBIO KOAOBBIX CJIOB B APYI'OM a.TI(baBI/ITC,

KoaoBas Ta6JII/IIIa, ACKOOAUPOBAHUC

2.5

JIBonunslii ko1 [IpencraBienne TaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B IBOMYHOM alihaBUTE

2.6

2.7

Nudopmanmonnsiii  00b€M maHHBIX. buT — MHHUManbHas eAMHUIA KOJIHMYECTBA
uHbopMaluu — ABOWYHBIN pa3psan. bait, kunoOaiit, merabaiT, rurabait

CKOpOCTb nepeaayn NaHHbIX. I 2910703050003 CKOpPOCTH TMmepcaavyu JaHHBbIX. HckaxeHue

nH(popMaluy IpU neperave

2.8

2.9

KomupoBanue TtekcroB. PaBHomepHbIii kox. HepaBHomepnsbiii kojn. Kommposka ASCII.
Bocemubuthbie koaupoBku. Ilonstue o xomupoBkax UNICODE. JlexonupoBanue
COOOIEHMH €  HCIOJIb30BAaHHMEM  PABHOMEPHOIO M HEPaBHOMEPHOTO  KoOja.
WudopmannoHHbIi 00bEM TEKCTa

Obmee mnpeacraBieHue O UGPOBOM TMPEACTABICHUN ayAHOBU3YalIbHBIX U JAPYTUX

HenpepbIBHBIX AaHHBIX. KomupoBanue mBeta. LIBeToBbie Momenu. Moaens RGB. ['mybOuna

koaupoBanus. [lanurpa

2.10

2.11

PactpoBoe u  BekTOpHOE  mpencrtaBieHue — uzoOpaxeHuil.  [lukcens.  OueHka
MH(POPMAIMOHHOTO 00BEMa rpauuecKUX TaHHBIX Ul PACTPOBOIO N300paKeHHS
Konuposanue 3Byka. PazpsaHocTs U yacToTa qUCKpeTH3anuy. KoiarmuecTBo kaHaJIOB 3aIlluCH.

OHGHKa KOJIMYCCTBCHHBIX IIapaME€TPOB, CBA3AHHBIX C MPCACTABICHUCM W XPAaHCHUEM

3BYKOBBIX (paiioB

WudopmannoHHbIe TEXHOIOTHH




31 TexkcToBble JOKYMEHTBI M MX CTPYKTYpHbIE 3JI€MEHTHI (CTpaHMIa, ad3all, CTpOKa, CIOBO,
' CHMBOJ)
39 TexkcToBblil mpoueccop — HMHCTPYMEHT CO3JaHMs, PEAAKTHPOBAaHUSA M (HOpPMATHUPOBAHUSA
' TekcToB. [IpaBmiia Habopa Tekcra
PenaktupoBanue tekcra. CpoiictBa cumBosioB. pudt. Tunsl mpudtos (pyOnensie, c
3.3 3acedykamu, MoHomMpuHHBIE). [TomykupHoe n KypcuBHOe Hauepranue. CBoiicTBa ab3ales:
IpaHMIIbl, a03alHbII OTCTYII, UHTEpBaJ, BbIpaBHUBaHUE. CTuieBoe popMaTUpoBaHUe
34 CrpykrypupoBaHue HH(MOpMAlMM C IOMOIIBIO CIMCKOB M Talbauu. MHOroypoBHEBbIE
' ciucku. Jlob6aBnenne TabnuIl B TEKCTOBBIE JIOKYMEHTHI
35 BceraBka n300pakeHuil B TEKCTOBBIE JOKyMEHTHI. OOTexkaHue H300paKEHUH TEKCTOM.
' BxutoueHue B TEKCTOBBIN TOKYMEHT TUarpaMm 1 Gpopmyii
" [TapameTpsl cTpaHuLbl, HyMepauusi cTpaHull. JloOGaBieHHE B JIOKYMEHT KOJOHTHTYJIOB,
- CCBLIOK
IIpoBepka npaBonucanus. PacctanoBka nepeHocoB. ['oiocoBoii BBoJ TekcTta. OnTuyeckoe
3.7 pacriozHaBaHue Tekcra. KommbroTepHblii nepeBon. lcmonb3oBaHue CEpBUCOB CETH
WuTepHer aist 00pabOTKH TeKcTa
38 3HaKOMCTBO C rpapuyeckuMu pefakTopamu. PactpoBele pucyHku. HMcnonb3oBaHue
' rpadU4ecKruX MPUMHUTHBOB
Onepauun penakTUpoBaHusi rpaduueckux OOBEKTOB, B TOM 4HCiIe HUPPOBHIX (oTorpaduii:
3.9 U3MEHEHUe pazMmepa, oOpe3ka, IMOBOPOT, OTpaxeHHe, paboTa ¢ 00JacTsIMU (BbLIENIEHHUE,
KOMMPOBaHKE, 3aIMBKa [[BETOM), KOPPEKIIUS 1IBETA, IPKOCTU U KOHTPACTHOCTU
BextopHas rpaduka. Co3gaHMe BEKTOPHBIX pPHUCYHKOB BCTPOECHHBIMH CpEICTBAMH
3.10 TEKCTOBOI'0 Mpolieccopa WIM JPYyrux Hporpamm (mpuioxeHuit). JloOaBieHHe BEKTOPHBIX
PUCYHKOB B TOKYMEHTHI
311 [TonroroBka mynpTuMeauiHbIX npe3eHTauui. Crmaiin. /loOaBneHue Ha cnaiij Tekcra U
' n3o0paxenuii. Pabora ¢ HeCKONbKUMHU claiiiaMu
3.12 Jlob6aBneHue Ha ciai ayAMOBU3yalbHBIX JaHHBIX. AHUMAIMs. [ unepcchliku
8 KUIIACC
Kon IIpoBepsieMblii JJIEMEHT COAEePKAHUSA
1 Teopernueckue 0OCHOBBI HH(OPMATUKH
Heno3unmonHele ¥ MO3UIMOHHBIE CHCTEMBbl cuHcieHus. Adjdasur. OcHOBaHHeE.
11 Pa3BépuyTas ¢popma 3anucu yucina. [lepeBoa B AecITUUHYIO CUCTEMY YHCEN, 3aITUCAHHBIX B
JAPYTUX CUCTEMaX CUHCIICHUS
1.2 PumMckas cucrema cunciaeHust




1.3

JlBonuHast cucrema cuucieHus. [lepeBon neneix uucen B npeaenax or 0 mo 1024 B
JBOUYHYIO CHCTEMY cuMClIeHus. BocbMepuuHas cucrema cuucieHus. [lepeBox umcen u3
BOCBMEPUYHOM CUCTEMBI B JIBOMYHYIO U JIECATUYHYIO CHUCTEMBI M  OOpaTHO.
HlectHaauarepuynas cucremMa cuucieHus. IlepeBox umcen u3 ImecTHaaUATEpUUHON

CHUCTCMbI B IBONYHYI0, BOCBbMCPHUYHYIO U ACCATUYHYIO CUCTCMbI U O6paTHO

1.4

Apudmerndeckre onepanui B JBOUYHON CUCTEME CUNCIICHUS

1.5

Jlornueckue BbICKa3blBaHUA. Jlormueckue 3HAUEHUs BBICKA3bIBAHUN. JJIEMEHTapHbIE U
COCTaBHbIE BbICKa3bIBaHMs. Jlormueckue onepauuu: «u» (KOHBIOHKIUS, JIOTHYECKOE
YMHOXKEHUE), «WiIN» (IUIBIOHKIMS, JIOTUYECKOE CIIOXKEHHE), «He» (JOTHYecKoe
orpunanue). [Ipuopurer norumdeckux omnepauuid. OnpeneneHUe UCTUHHOCTU COCTaBHOTO
BBICKA3bIBAHUS MPH U3BECTHBIX 3HAUEHUSX MCTHHHOCTH BXOJSIIMX B HETO 3JEMEHTAPHBIX

BbICKa3bIBAHUN

1.6

1.7

2.1

Jlornueckue BbIpaxkeHus. [IpaBuia 3ammcu jormueckux BblpaxeHui. Iloctpoenue Tabnmig

WCTUHHOCTH JIOTHYECKHUX BBIPAKCHUN
Jlormdeckue 31€MeHThl. 3HAKOMCTBO C JIOTUYECKUMU OCHOBaMHU KOMIIBIOTEPA
AJTOpPUTMBI U IPOTPAMMUPOBAHHE

ITonstue ajiropurma. Hcnonaurenu aAJITOpUTMOB. AJ'IFOpI/ITM KaK IIJIaH YIOpaBJICHUA

HUCITOJTHUTCIIEM

2.2

CBoiicTBa aJIropuTMma. CnocoObl 3ammucu aJIroputMa (CHOBGCHBIﬁ, B BHAC 6HOK'CXCMH,

IporpaMma)

2.3

Anroputmuueckue KOHCTpykKuuu. KoHcTpyknms «ciienoBaHue». JIMHEHHBIM anropuTM.
OrpaHn4eHHOCTb JIMHEWHBIX aJTOPUTMOB: HEBO3MOXHOCTBH INPENYCMOTPETH 3aBUCHUMOCTH

IOCICI0BATCIBHOCTHU BBIITOJIHACMBIX JIGIZCTBH?I OT UCXOOHBIX JaHHBIX

2.4

2.5

KOHCTPYKHI/ISI «BECTBJICHHUC»: IOJIHAsA W HCIIOJIHAsA q)OpMBI. BreimonHenne u HEBHIIIOJIHESHHUE
yCJioBUs (I/ICTI/IHHOCTB " JIOXKHOCTb BBICKaBBIBaHI/IH). HpOCTLIe " COCTaBHBIC YCJIIOBU

KOHCTPYKI_II/ISI «IIOBTOPEHUC)»: NUKJIBI C 3aJJdHHBIM YHCIOM HOBTOpeHHﬁ, C YCJIIOBUEM

BBITIOJIHEHUS, C HepeMeHHOﬁ OUKJIa

2.6

Pa3zpabotka ans (opmanbHOrO HCHOJHUTENS alrOpUTMa, MPHUBOIALIETO K TpedyemMomy
pe3yabTaTy IpU KOHKPETHBIX MCXOAHBIX TaHHbBIX. Pa3paboTka HECIOXKHBIX aJTOPUTMOB C
HUCIIOJB30BaHUEM HUKIIOB U BETBIICHUH AJig yIIpaBJICHUA q)OpMaJ'II)HBIMI/I HUCIIOJIHUTECIISIMU.
BrinonHeHue anropuTMOB BPYUYHYIO M Ha KommbloTepe. CHHTAaKCHYECKHE U JIOTMYEecKHe

ommoku. OTKa3kl

2.7

SI3p1k mporpammuposanust (Python, C++, Java, C#, llIkonbHbBIH ATTOPUTMUYECKHHA SI3BIK).

Cucrema nporpaMMHUpPOBAHHUS: PETAKTOP TEKCTA IIPOTrpamMM, TPAHCIATOP, OTIIATUUK

2.8

HepeMeHHaﬂ: THII, UMs1, 3BHAUYCHUC. HeJ'IBIe, BCHICCTBCHHEBIC 1 CUMBOJIBHBIC IICPEMCHHBIC

2.9

Omneparop mnpucBauBaHus. ApUPMETHUYECKHE BBIPAKEHUS M TOPSIAOK UX BBIYMCICHUS.




Onepaupm C OCIBIMHU YHCIaMU: HCIOYUCICHHOC ACICHUC, OCTATOK OT ACICHUS. HpOBepKa

ACIIUMOCTH OJHOI'0O IEJIOI0 Yrcja Ha JPpYyroe

2.10

211

212

2.13

Bernenus. CoctaBHbIE YCIOBUS (3alUCh JIOTUYECKUX BBIPAKCHHM HA HM3y4aeMOM S3BIKE
nporpamMmmupoBanusi). HaxoxxaeHne MUHUMyMa U MakCUMyMa U3 JABYX, TPEX U YETBIPEX
yucen. Pemienre kBagpaTHOTO YpaBHEHUS, UMEIOLIET0 BEIIECTBEHHbBIE KOPHU

JuanoroBasi oTJiajika IporpamMm: IMOIIArOBOE€ BHITIOJIHEHUE, MPOCMOTP 3HAYCHUMN BEJIMYUH,
OTJIaJIOYHBIN BBIBOJI, BHIOOP TOYKH OCTAaHOBA

Huxkn ¢ ycnoBuem. Anroput™ EBKimma 1 HaX0XACHUS HAWOOJBIIEro OOIIEro eTUTEs
IBYX HaTypaJdbHBIX 4Ymcel. Pa3OueHue 3amucu HaTypaldbHOIO YWCIA B IMO3UIIMOHHON
CHUCTEME C OCHOBAHHMEM, MEHBIIIMM WIIH paBHBIM 10, Ha OTIIEIbHBIC PP

]_II/IKJ'I C nepeMeHHoﬁ. AJ'IFOpI/ITMBI MMPOBEPKU ACIIMMOCTU OAHOTO LEJIOro 4YMUCiia Ha APYToc,

IIPOBEPKU HATYpaJIbHOI'O YKCia Ha IPOCTOTY

2.14

O06paboTka CHMBOJILHBIX JTaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) ITepeMeHHbIe. [locuMBONBbHAS
o0paboTka cTpok. IToacuér yacToThl MOsBIEHUS CUMBOJIA B CTpoKe. BeTpoenHble QyHKIMM

111 00pabOTKH CTPOK

2.15

9 KUIIACC

Kon

OnpeneneHre BO3MOXHBIX PE3yJlbTaTOB PaOOThl aJIrOpuTMa IpPU 3aJaHHOM MHOXKECTBE
BXOJIHBIX JTaHHBIX, ONPE/IEJIeHUEe BO3MOXHBIX BXOJIHBIX JAHHBIX, PUBOISLIUX K JaHHOMY

pe3ysbTaty

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

1

Hudposas rpamoTHOCTH

11

I'mobansnast cers Wurepner. IP-aapeca y3moB. CereBoe XpaHEHHE [aHHBIX. MeETObI
WHIUBUIYaTbHOTO M KOJUIEKTUBHOTO pa3MelleHus HoBoW wuHpopmammu B IHTepHerte.

bonpmme JaHHBIC (I/IHTepHeT-}IaHHI)IC, B YaCTHOCTHU JaHHBIC COIIHMAJIbHBIX CCTeﬁ)

1.2

[Tonsitne 06 MHGOPMAIIMOHHONW 0€30MacCHOCTH. YTPO3bl MH(POPMAIMOHHOW 0€30mMacHOCTH
npu pabote B INI00ANBbHOM ceTH M MeTo/bl MpoTuBOJeiicTBUA uM. [IpaBmiia Ge3omacHOi
ayTeHTU(uKanuu. 3amura JudHor nHopmanuu B cetu uTepuer. bezonacHble cTpareruu
noseneHuss B cern MurepHer. IlpenynpexneHue BOBJIE€UEHUS B JECTPYKTUBHBIE H

KpUMUHAJIbHbBIE (OPMBI CETEBOW aKTUBHOCTH (KHMOEpOYIITUHT, (PUIIHHT U Apyrue GOpMbI)

1.3

Bunper nesrensHoctn B MHTepHere. MHTEpHET-CEpBUCHI: KOMMYHUKAIIMOHHBIE CEPBHCHI
(moutoBasi ciyx0a, BHJI€O-KOH(EpPEHU-CBSI3b U JPYrHe), CIPaBOUYHbIE CIYX Obl (KapThl,
pacriucaHus W JApYyTrue), TOUCKOBBIE CIYXKObI, CIyX Obl OOHOBJIEHUS MPOTrPAMMHOIO
obecnieueHus u Apyrue ciyxk0bl. CepBUCH rocyAapcTBEHHBIX yciayr. OOaauHble XpaHUIUIIA

naHHbIX. CpeacTBa COBMECTHOW pa3pabOTKU JTOKYMEHTOB (oHJaiH-oduckl). IIporpaMmmuoe




o0ecrieyeHne Kak BeO-CepBHC: OHJIATHOBBIE TEKCTOBbIE U TpadUUecKue peaaKToOpbl, CPebl

pa3pabOTKH IporpamMm

2.1

2.2
2.3

2.4

2.5

TeopeTnueckre 0CHOBbI HHPOPMATHKU

Mopnens. 3amadm, pemaeMbie C MOMOIIBI MojenupoBanus. Kinaccuukanuu Mopaenei.
MartepuanbHble (HaTypHble) U MHQOpPMAIMOHHbIE Mozenu. HenpepriBHbIE U AUCKPETHBIE
monenu. MmMurtanmnonuele Monenu. Mrposeie momenu. OLeHKa COOTBETCTBHS MOJIENU
MOJIETTUPYEMOMY OOBEKTY U IEJIIM MOJICTUPOBAHUS

Tabnuunsie mogenu. Tabauia kak IpeacTaBIeHUe OTHOICHUS

ba3bl gannbix. OTO60p B TabNHIIE CTPOK, YIOBIETBOPSIONIMX 3aJaHHOMY YCIOBHIO

I'pad. Bepmmna, pedbpo, nmyts. OpueHTUpPOBaHHBIE U HEOPUEHTHpPOBaHHbIE rpadsl. [inHa
(Bec) pebpa. Becomas marpunia rpada. yimHa nmytn mMexnay BepmmHamu Tpada. [lowmck
onTuManbHOro mytu B rpade. HauanbHas BepmmHa (MCTOYHMK) M KOHEUYHAash BEpIIMHA
(cTok) B OpHEHTHpPOBaHHOM rpade. BrlunciieHune kojMyecTBa IyTe B HalpaBICHHOM
AIUKINYecKoM Tpade

Hepeso. Kopens, BepuiuHa (y3en), quct, pedpo (xyra) aepesa. Boicota nepea. [lognepeso.

[Ipumeps! ucnonb3oBanus fepeBbeB. [lepeOop BapraHTOB C MOMOIIBIO JIepeBa

2.6

2.7

3.1

3.2

[TonsiTue MareMaTH4eCKOW MOJAENU. 3aJaud, PEIIaeMble C IOMOILBIO MAaTEMaTU4YECKOrO
(KOMIIBIOTEPHOT0) MoOAenupoBaHus. OTiaMuMe MaTeMaTUYeCcKONM MOJenu OT HaTypHOU

MOACIHN U OT CJIOBECHOI'O (J'II/ITepaTypHOFO) OIMCaHUS 00BbEKTA

OTalbl KOMITIBKOTCPHOI'O MOZACIINPOBAHUSA: IIOCTaHOBKa 3aJga4u, MMOCTPOCHHUC
MaTeMaTH4IeCKOMH MOACIM, MporpaMMHas pceaiau3danusd, TCECTHPOBAHUC, IIPOBCIACHUC

KOMIIBIOTEPHOIO SKCIIEPUMEHTA, aHAIIU3 €r0 PE3YyJIbTaTOB, YTOUHEHNE MOJIENH
AJNTOpUTMBI M TPOrpaMMHUPOBAHUE

Pa3buenue 3agadyd Ha IoA3aJavu. CocraBieHue aJIroppuyTtMoOB - 1 IporpamMmm =~ €
HCIIOJIB30BaHHEM BGTBH@HHﬁ, IMUKJIOB M BCIIOMOI'aTCJIBHBIX aJITOPHUTMOB JIA YIIPABJIICHHA

HCIIOJIHUTECIIEM UJIN APYTUMHU UCTIOJTHUTCIIAMU

Tabnuunple BenmuuuHbl (MaccuBbl). OmHoMmepHble MaccuBbl. CocTaBlieHHE U OTJIAJKa
pOrpaMM, pPEaTM3yIOIIUX THIIOBBIE aJTOPHUTMBI OOPAaOOTKH OJHOMEPHBIX YHCIIOBBIX
MacCHBOB, Ha OJHOM M3 S3bIKOB mporpammupoBanusi (Python, C++, Ilackans, Java, CH#,
[[IxonpHBI ANropuTMHUYECKU S3BIK): 3alOJHEHHE YHCIOBOTO MAacCHUBa CIyYalHBIMU
YHCIIaMH, B COOTBETCTBUHU C (OPMYIJION HMIU MyTEM BBOJA YHCEN, HAXOXKICHHE CyMMBI
2JIEMEHTOB MACCHBA, TMHEHHBIM MOMCK 3aJaHHOI0 3HAYEHHS B MACCHBE, ITOJCUYET DIIEMEHTOB
MacCHBa, YJOBIIETBOPSIONIMX 3aJaHHOMY YCJIOBHIO, HAaXOXJIEHHE MHHHMMAILHOTO

(MakcHUMalIbHOT0) 371eMeHTa MaccuBa. COpTUPOBKA MaccuBa

3.3

O6pa60T1<a IIOTOKa JaHHBIX: BBIYMCIICHHUC KOJIMYECTBA, CYMMBI, CpCaHCTO

apI/I(l)MCTI/I‘IeCKOFO, MHHHMAJIbHOI'O n MaKCHUMaJIBbHOI'O 3HaA4YCHUA 9JICMCHTOB




MOCJICAOBATCIIBHOCTHU, YAOBJIICTBOPAIOIMIUX 3aJaHHOMY YCJIIOBHUIO

Vnpasnenne. Curnan. OOparHast cBs3b. [lomyueHne cUrHaioB OT HU(POBBIX JaTYUKOB
(xacaHusl, pacCTOSHUS, CBeTa, 3Byka U Japyroro). Ilpumepsl McHoiab30BaHUS MPHUHIIMIIA
00paTHOM CBSA3M B CHUCTEMAax YIPaBIECHMSI TEXHUYECKHUMH YCTPOHCTBAMH, B TOM YUCIIE B
3.4 pobororexHuke. [Ipumepbl poOOTH3NPOBAHHBIX CUCTEM (CHUCTEMA YIPABJICHUS JBUKCHHEM
B TPAaHCHOPTHOM cHUCTEME, CBapoyHas JIMHMS aBTO3aBOJA, AaBTOMAaTH3MPOBAHHOE
yIOpaBJ€HUE OTOIUIEHUEM [JIOMa, AaBTOHOMHAs CHUCTEMa YIPABICHUS TPAHCIOPTHBIM

CPEICTBOM U JPYTHE CUCTEMBI)

4 NHudopmaninoHHbIe TEXHOIOTUN

[Tonsitue 00 37MeKTPOHHBIX Tabnuiax. TUIbI JaHHBIX B SYEWKaX SJIEKTPOHHOW TaOJIUIIBI.
PenaxtupoBanne u QopmarupoBaHue TaOmuI. BcTpoeHHBIE (QYHKIUM JUIsI  MTOWCKA
4.1 MaKkCHUMyMa, MUHUMYMa, CYMMBbI U cpeaHero apudmerndeckoro. CopTHpOBKa JaHHBIX B
BBIZICJICHHOM juanaszoHe. [loctpoenue amarpamm (THCTOrpaMma, Kpyropas auarpamma,

TOoue4Hasl [uarpamma). Beibop Trma quarpammsl

42 [TpeoOpazoBanue hopmyn npu KonupoBaHuu. OTHOcUTEIbHAs, A0COMIOTHAS U CMEIIaHHAS
aapecarus

YCIOBHBIE BBIYMCICHHS B 3JICKTPOHHBIX TaOimmax. CyMMHUpOBaHUE U MOACUYET 3HAUCHUH,
4.3 OTBEUAIOLIUX 33aJaHHOMY YycioBul. OOpaboTka Oonpinx HAOOPOB HaHHBIX. UucleHHOE

MOACIIMPOBAHUC B SJICKTPOHHBIX Ta6JII/IIIaX

Ponb MHpOpPMAIMOHHBIX TEXHOJOTHMI B Pa3BUTUM SKOHOMUKH MHpa, CTPaHbl, PETHOHA.
OTtkpbiThie  0Opa3oBarenbHble pecypebl. [Ipodeccun, cBsizaHHble ¢ HHDOpPMATHKOW U
4.4 MH(OPMALIMOHHBIMU ~ TEXHOJIOTUSIMU:  BeO-IM3aliHep, MPOrpaMMUCT,  pa3paboTUMK
MOOWJIBHBIX TPHJIOKEHUH, TECTUPOBIIMK, AapXUTEKTOp MPOrpaMMHOrO obecredyeHus,

CIICHHUAIMCT 10 aHaJIU3y JAaHHBbIX, CUCTECMHBIN AIMUHUCTPATOP

ITPOBEPAEMBIE HA OI'D 1O UHO®OPMATHUKE TPEGOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Kon IIpoBepsiemble TPeOOBAHUSA K NPEAMETHBIM pe3yJbTaTaM 0a30BOI0 YPOBHS
NpoBepPsieMOro OCBOCHMS OCHOBHON 00pa30BaTe/IbHOM NPOrPaMMbl OCHOBHOI0 00111er0
TpeOoBaHUs oOpa3oBaHusi Ha ocHoBe PI'OC

1 3Hath (MOHUMATB)

Brnamenue OCHOBHBIMHM TOHSATHSIMH: HWH(OpMAIMs, Tepenava, XpaHCHHE H
1.1 o0paboTka UWHPOpPMALUMHU, aITOPUTM, MOJENIb, HU(POBOH MNPOAYKT U HX

HCIIOJIB30BAHUC JIA PCIICHUS yLIe6HI>IX H IPaKTUYCCKHUX 3aa4d

1.2 BJ'Ia,I[eHI/Ie IOHATHUAMU: BBICKA3bIBAHUC, JIOTMYECKasd OIlCpanusd, JTOrHYCCKOC




BBIPAKCHUE

YMmeTn

2.1

YMeHue omnepupoBaTh €AMHHUIIAMU HM3MEPEHUs HH(OPMALMOHHOTO 00bEMa U

CKOpOCTH Iepe/laur JaHHbIX

2.2

VYMeHnue 3anuceiBaTh M CpaBHHMBaTh Lienble yucia oT 0 mo 1024 B pasnuyHbIX
MO3UIIMOHHBIX CHCTEMaX CYHCJICHHS C OCHOBaHUAMH 2, &, 16, BEHIIOIHATH

apudmeTHuecKre ornepary HaJ HAIMH

2.3

YmMmenue KOOAUpPOBAThL MU JCKOAUPOBATH COO6H.[€HI/I$I 10 3aJaHHBIM IIpaBUJIAM;
IMIOHUMAaHUC OCHOBHBIX [MPUHIMUIIOB KOJIUWPOBAHUA I/IH(l)OpMaHI/II/I paanquﬁ

MPUPOJIBI: TEKCTOBOM, Tpadpuueckon, ayano

2.4

VMenue 3anmuchIBaTh JIOTHYCCKHE BBIPpAXKCHUSA C UCIOJB30BAHUCM IW3BIOHKIHNHU,
KOHBIOHKIIMKM W OTpULAHUA, OMNPCACIIATL MCTUHHOCTDL JIOTHYCCKUX BBIan(eHHﬁ,
€CJIM U3BECTHBI 3HAYCHUA MCTUHHOCTHU BXOIAAIIMX B HEro NCPEMCHHBIX, CTPOUTH
Ta6J'II/II_IBI HCTHUHHOCTH AJId JIOTHYCCKHX BBIpa)KeHHﬁ; 3aIlIUMChIBaTh JIOTHYCCKHC

BBIPQ)KCHMS HA M3y4aeMOM SI3bIKE IPOrPaMMUPOBAHUS

2.5

2.6

2.7

YMeHHE COCTaBIIATh, BBINOJHATH BPYYHYIO M Ha KOMIIBIOTEPE HECIIOXKHbBIC
QITOPUTMBL ISl yrpaBieHus ucnonHutensmu (Yepenamka, UYepTExHUK U
Ipyrue); co3laBaTh M OTJI&XHBAaTh MPOrpaMMbl Ha OJHOM U3  S3BIKOB
nporpammupoBanus  (Python, C++, TIlackams, Java, C#, IIkosbHbIH
AnroputMmuyeckuil SI3bIK), peanu3yroliue HECI0XKHbIE alrOpUTMbl 00pabOTKU
YHCIIOBBIX JAHHBIX C UCMOJIb30BAHHMEM IIUKIIOB M BETBIICHUH; yMEHHE pa3OUBaTh
3a/1aud Ha TOJ3aJa4M, MCIOJIb30BaTh KOHCTAHTHI, MEPEMEHHBIE U BBIPAKECHHS
pPa3IMYHBIX THUIOB (YUCIOBBIX, JIOTUYECKHX, CHUMBOJIBHBIX); aHAJIH3UPOBATH
MPEJIOKEHHBIN  JITOPUTM, OMPEACNATh, KaKUe pe3yJbTaThl BO3MOXKHBI TPHU

3aJJaHHOM MHOKECTBE HCXOHBIX 3HAUYCHUMN

YMeHne 3anmucaTh Ha H3y4aeMOM S3BIKE NPOIPAMMMPOBAHMS  AJITOPUTMBI
IIPOBEPKU IEITUMOCTH OJHOIO LIEJIOr0 YUCIA Ha IpYyroe, MpOBEPKU HATYPaJIbHOIO
yyclia Ha NPOCTOTY, BbIAENCHHS LU(p M3 HATypaJbHOrO YHCIA, IOUCK

MaKCUMYMOB, MUHUMYMOB, CYMMBI YHCI0BOM MOCIEA0BATEILHOCTU

Bnanenue ymeHHeM OpHUEHTHPOBATHCS B HEPAPXUUECKOH CTPYKType (aiiinoBoii
CUCTeMbI, paboTaTh C (aillloBol cuCTEMOI MepPCOHAIbHOIO KOMIIBIOTEpPA C
UCIOJIb30BaHUEM Tpaduueckoro nuTepgeiica, a UMEHHO: CO3/1aBaTh, KOIUPOBATh,

nepeMenaTh, IepeMEeHOBBIBATh, YAAIATh U apXUBUPOBAThH (ailiibl U KaTaloru

2.8

BHaJIGHI/Ie YMCHUSAMU W HaBbIKaMW HCIIOJIB30BAHHA I/IHCI)OpMaI_[I/IOHHI)IX n
KOMMYHHKAIIUOHHBIX TEXHOJIOT Ut IJIs TIOUCKA, XpaHCHU, O6pa6OTKI/I " nepcaaiu

Y aHaJlM3a pa3INyHbIX BUJOB HHPOPMAIIH

2.9

Vwmenune BBI6I/IpaTB croco0 NpeaACTaBJICHHUA JOaHHBIX B COOTBETCTBUU C




MOCTAaBIIEHHOW  3amaveid  (TaOmuipl, cxembl, TpaduKd, AUATPAMMBI) C

HCIOJIb30BAaHUEM COOTBETCTBYIOIIMX MPOTPAMMHBIX CPEICTB 00paObOTKU JaHHBIX

2.10

YMmenue ¢opManu3oBaTb UM CTPYKTYpUPOBaTh HHGOPMALMIO, HCHOJIB3Ys
ANEKTPOHHBIC TAONHIBI AJIE OOpaOOTKH, aHAM3a M BU3YAIH3AIMM YHCIOBBIX
JAHHBIX, B TOM YHKCJE C BBIICICHHUEM JMana3oHa TaOJIuIbl U YHOPSIOYUBAHUEM
(copTUPOBKOI) €ro 3JIEMEHTOB; YMEHHE MPUMEHSTh B 3JEKTPOHHBIX TaOIUIIAX
(dbopMyIIbI 11 pacu€TOB C UCIOJIB30BAHUEM BCTPOCHHBIX (YHKIUI, aDCOIIOTHOM,
OTHOCHUTEIILHOM, CMEIIAHHON aJpecalliy; MCIOJb30BaTh AIEKTPOHHBIC TaOJIUIIBI
JUISL YUCJICHHOTO MOJIEJIMPOBAHUS B MPOCTBHIX 3aJadyax M3 Pa3HbIX MPeIMETHBIX

obOacreit

HEPEYEHDb 3JIEMEHTOB COIAEPKXAHUA, ITPOBEPAEMBIX HA OI'D ITO
NHPOPMATHUKE

Kon

IIpoBepsieMblii 3JIEeMEHT COleP:KAHUS

[Mu¢poBast rpaMOTHOCTH

H#HPar###1.1

1.2

2.1

@aiinel 1 nanku (katanoru). [IpuHIMTEL TOcTpoeHus (ainoBbix cuctem. llomHoe
ums ¢aina (manku). [lyts k ¢aitny (manke). Pabota ¢ ¢aiinamu u karanoramu
CpeACTBaMHU OIEPAIMOHHON CHCTEMBI: CO3JIaHHWe, KONHMPOBAaHHWE, IEepPEeMEIICHNE,
NepeuMeHOBaHNe U yhajneHue ¢aiuioB M manok (kartamoros). Tumel (haiinos.
CpoiictBa (paiinoB. @ainoBbiii  MmeHemxep. [louck (aiinoB cpeacTBamu

OHCpaHHOHHOﬁ CHUCTCMBI

OO0benuHenne KommbioTepoB B ceTh. CeTb MHTepHer. Beb-cTpanuinia, BeO-cailT.
Crpyktypa azapecoB BeO-pecypcoB. bpaysep. IlouckoBwie cucremsl. Ilouck
uH(pOpMallMd TIO KIIOYEBBIM CJIOBaM M MO u300paxkeHu0. JlocToBepHOCTH
uHpopmanuu, nonydeHHon u3 Mutepuera. IP-aapeca y3noB. CereBoe XpaHeHue

JTAHHBIX
Teopernueckue OCHOBBI HH()OPMATHKH

JIMCKpEeTHOCTh JaHHBIX. BO3MOXXHOCTh ONHCAaHHS HENPEPHIBHBIX OOBEKTOB W
IPOIIECCOB C TOMOIIBIO JUCKPETHBIX JAHHBIX.

CumBon. Andasur. Momuocts andasuta. JBonunsiii andasut. KommuecTBo
BCEBO3MOXKHBIX CJIOB (KOJIOBBIX KOMOMHamMi) (UKCHpPOBAaHHOW [UIMHBI B
nBonyHoMm andasure. I[IpeoOpasoBanue mo6oro andaBuTa K JBOMYHOMY.
KonndecTBo pa3ianyuHbIX ClIOB (PUKCUPOBAHHOM JJIMHBI B andaBuTe onpeneaEHHOMN
MOII[HOCTH.

KoaupoBanue cuMBOJIOB OAHOTO andaBUTa C MOMOIIBIO KOJOBBIX CIOB B JIPYrOM

andaBure, KomoBas Ta0nuIa, JekogupoBaHue. KomupoBaHuE  TEKCTOB.




2.2

PaBaomepubiii koa. HepaBHomepnsiii kon. Komupoka ASCIl. BocsMuOuTHBIE
koaupoBku. [lonstue o komupoBkax UNICODE. JlekomupoBaHue COOOIICHHH C
UCIIOJIb30BAaHUEM PAaBHOMEPHOTO M HEpaBHOMEPHOro kona. MHdopmarmoHHBII

00BEM TEKCTa

HNupopManioHHbli 00bEM JaHHBIX. BUT — MUHUMAaJbHAs €AMHHIIA KOJIWYCCTBA
uH(pOpMallMd — JBOWYHBIA paspsn. EIuHUIBI u3MepeHus HH(POPMAIMOHHOTO
00béMa nanHbIX. but, 6aiT, kumobanT, Meradait, ruradaiit. CKOpocTh nepeaadn

JaHHBIX. E,Z[I/IHI/II_U)I CKOpPOCTH IEepcaavun JaHHbIX

2.3

KomupoBanue npera. I[BeroBbie Mogenmu. Monens RGB. I'myObuna xogupoBaHwus.
[TanuTpa.
PactpoBoe u BekTOpHOE TmpeacTaBicHUE wu300paxenuid. Ilukcens. OreHka

UH(POPMALMOHHOTO 00BEMA rpadMUeCKUX JaHHBIX JJISl pACTPOBOTO H300paKECHUS

2.4

2.5

KonnpoBanue 3Byka. PaspsmHocte u yacrora 3anucu. KosnmuecTBo kaHanoB
3aIlUCH.
OIIGHKa KOJMYCCTBCHHBIX IIapaMETpPOB, CBA3aHHBIX C [IPCACTABJICHUEM U

XpaHEHUEM 3BYKOBBIX (hailioB

Heno3uumonHele ¥ MO3MLIMOHHBIE CUCTEMBI cuucieHus. Andasur. OcHoBaHUE.
Pa3zpépuyras ¢opma 3amucu uuncna. [lepeBon B AECATHUHYIO CHCTEMY YHCEIL,
3allMCaHHBIX B IPYTUX CUCTEMAaX CUMCICHMS.

PumMmckag cuctemMa cUucieHus

2.6

JBomunas cucrema cuucienus. [lepeBon mensix urcen B npenenax ot 0 qo 1024 B
JIBOMYHYIO CUCTeMYy cuuclieHusi. BocbmepuuHas cucrtema cuucieHus. [lepeBoa
YUCeNl W3 BOCBMEPUYHOH CHUCTEMBI B JIBOMYHYIO W JICCATUIHYIO CHCTEMBI H
obparno. IllectHaamarepuuHas cucrtemMa cuucieHus. IlepeBony uwcen wu3
NICCTHAIIATCPUIHON CHCTEMBl B JBOWYHYIO, BOCBMEPHUYHYIO U JICCATUIHYIO
cUcCTeMbl U o0OpaTHO. Apudmernyeckue omepanuyd B JBOUYHOW CHUCTEME

CUHCJICHUA

2.7

Jlormdeckne  BbICKa3biBaHWs.  Jlormueckue  3HAYEHUsT  BBICKA3bIBAHUHU.
DJNeMEeHTapHbIE W COCTABHBIC BBICKA3bIBaHUA. JIOTWYECKUE ONepaluu: «m»
(KOHBIOHKIIHUS, JIOTUYECKOE YMHOXKEHHUE), «UJm» (IU3BIOHKINSA, JOTHYECKOe
CIIOXeHue), «Hey» (Jiormueckoe oTpuiianue). [IpuopHUTeT JOTHYECKUX OTepaIlHid.
OmnpeneneHre UCTUHHOCTA COCTABHOTO BBICKA3bIBAHUS, €CIIM W3BECTHHI 3HAUCHUS
HCTUHHOCTHU BXOAAINIMX B HEro J3JICMCHTApPHBIX BBICKa3pIBaHui. Jlormyeckue
BbIpaxxeHus. [IpaBuna 3ammcu norudeckux BhIpakeHUd. [locTpoenue Tadmwmil

HUCTHUHHOCTH JIOTHYECCKUX BBIpa)KeHI/II)’I

2.8

Jlormueckme 3jeMeHThl. 3HAKOMCTBO C JIOTHUYSCKHMH OCHOBaMH KOMITIBIOTEpA

2.9

HenpepbiBHble U JOUCKpeTHble Mojaend. MmMurtanuoHHble wmoxaenu. Wrposbie




mogenu. OIeHKa aJeKBaTHOCTU MOJENH MOJACTHPYEMOMY OOBEKTY M IIESIM

MOACIINPOBAHUA

2.10

Tabnuynbie MOACIIH. Ta6mz1ua KakK mOpeacTaBJICHUEC OTHOLICHUA. baznr JaHHBIX.

OT60p B TabnHIlE CTPOK, YAOBIECTBOPSIOIIUX 33JAaHHOMY YCIOBHIO

2.11

2.12

3.1

['pad. Bepmmna, pedpo, myts. OpueHTHPOBaHHBIE U HEOPHUCHTUPOBAHHBIE TPAdBbI.
Hmuna (Bec) peOpa. BecoBas matpuna rpada. JlnuHa myTH MeXAy BEpUIMHAMHU
rpada. [Touck ontumanbHOoro myT B rpade. HauanpHas BepmmHa (MCTOYHUK) U
KOHEYHasi BepIInHa (CTOK) B OPUEHTHPOBAaHHOM rpade. Beruncinenne koimdyecTna

nyTel B HAIIPaBJIEHHOM allUKINYeCKOM Irpade

Hepero. Kopenb, BepmmHa (y3en), nuct, pebpo (myra) aepea. Bricota aepesa.
[Monnepeo. Ilpumepsl wucmonb30BaHUS JepeBbeB. llepebop BapuaHTOB ¢

MOMOIIIBIO JiepeBa
ANTOPUTMBI U IPOTPAMMUPOBAHHE

CgoiictBa anroputma. CrocoObl 3aluCH anroputMa (CIOBECHbBIH, B BUAE OJIOK-
CXEMBI, IpOrpamMma).

CocraBieHue alropuTMOB U IPOTrPaMM C UCHOJIb30BAHUEM BETBICHMM, IIUKIOB U
BCIIOMOTATENbHBIX ~ aJITOPUTMOB Uil ympasiieHust ucnoiaureneMm (Polor,
Yepenamka, YepTéxHUK U Apyrue). BrimomHeHWe anropuTMOB BpPYYHYIO M Ha

KOMITbIOTEPE

3.2

S3pik  mporpammupoBanus (Python, C++, TIlackans, Java, C#, IllkonbHbIi
AnroputMuyecKkuii S3bIK).

CucremMa nOpOrpaMMHUPOBAHUS: PpEAAKTOP TEKCTa IPOrpamM, TPaHCIATOD,
OTJIQJYUK.

[lepemennasi: Tun, ums, 3HaueHue. llenble, BelIECTBEHHbIE M CHUMBOJIbHBIE
IIEPEMEHHBIE.

Oneparop mnpucBauBaHus. ApUPMETHUECKHE BBIPAKEHUS U MOPAJOK HUX
BblurciaeHus. Onepanuu ¢ IeJbIMH YUCIaMU: 1I€JIOYUCIICHHOE JIeJIEHHUE, OCTATOK
ot nenenus. Bersnenus. CoctaBHbIe yCI0BUS (3aMTUCh JIOTHYECKUX BBIPAKEHUN Ha
M3y4aeMOoM s3bIKe porpamMmmupoBanus). Haxoxaenne MuHuMyma

¥ MakCUMyMa U3 ABYX, TPEX U UETBIPEX uncell. Perenne KBaapaTHOroO ypaBHEHMS],
HMMEIOIIEr0 BelIeCTBeHHbIE KOpHH. [[ukn ¢ ycmoBuem. AnroputMm EBkimnma mist
HAXOXXJCHUS HauOoJpIIero oOOIIero JeNuTeNs JABYX HaTypalbHBIX YHCEI.
Pa30Ouenue 3anucu HaTypaiabHOIO YKCIa B MO3ULIUOHHONW CHCTEME C OCHOBAHUEM,
MEHbIIUM MWIM paBHbIM 10, Ha otraensHble mHMpps. Llukn ¢ nepeMeHHOM.
ANTOPUTMBI TPOBEPKHU JAECTUMOCTH OJHOTO LEJNOro 4Hcia Ha JAPYroe, MpOBEpKH

HATYypaJIbHOTO YHCJIa Ha IPOCTOTY

3.3

OO0OpaboTka CHUMBONBHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIC) TIEPEMEHHEIE.




[MocumBonbHas oOpabGotka cTpok. IloAacu€r 4YacTOoThl TOSBICHHS CHMBOJNA B

ctpoke. Berpoennsie GyHKIMM 1711 00pabOTKH CTPOK

3.4

3.5

3.6

4.1

OHpC,I[eJ'ICHI/IC BO3MOJHEBIX PE€3YyJIbTaTOB pa6OTBI ajiropgurMa Ipu JaHHOM
MHOXCCTBC BXOJHBIX IOAaHHBIX, OMNPCACICHUC BO3MOKHBIX BXOJHBIX IaHHBIX,

MPUBOISAIINX K JAHHOMY PE3YJIbTaTy

Tabnuunaple BenuuuHbl (MaccuBbl). OmHOMepHBIE MaccuBbl. COCTaBJIICHHE W
OTJIaJIKa MIPOrPaMM, PEATU3YIOIIUX THUIIOBBIE aITOPUTMbI 00PaOOTKH OJHOMEPHBIX
YHCIOBBIX MAcCCHBOB, Ha OJIHOM M3 S3bIKOB mporpammupoBanus (Python, C++,
[Tackanp, Java, C#, IlkonpHbIi AJNTOpUTMUYECKHA SI3BIK): 3aIOJIHCHHE
YHCIIOBOTO MAacCHBAa CIyYalHBIMH YHCIIAMH, B COOTBETCTBHH C (OPMYJIOW WIIH
nyTéM BBOJA YMCEJ, HAXOXKJIECHHUE CYMMBI 3JIEMEHTOB MAacCHBa, JTMHEWHBIN MOUCK
3aJJaHHOTO 3HAYCHHS B MACCHBE, MOJICUET IIEMEHTOB MAaCCUBA, yIOBICTBOPSIOLINX
3aJJaHHOMY YCJIOBHIO, HaXOXK/IEHUE MHUHHUMAJIHHOTO (MaKCHUMAJIbHOTO) 3JEMEHTa
maccuBa. CopTtupoBka MmaccuBa. OOpaboTka ITOTOKa JIaHHBIX: BBIYUCIICHHE
KOJIMYECTBA, CYMMBI, CpPEAHEr0  apu(PMeTHUYecKoro, MHUHUMAIBHOTO H
MaKCHMaJIbHOTO 3HAYCHHUS 3JIEMEHTOB ITOCIICIOBATEILHOCTH, YAOBIETBOPSIONINX

3aJaHHOMY YyCJIOBHUIO

VYmopasnenue. Curnan. OOpatHast cBsi3b. [lomyueHue curHanoB oT HU(POBBIX
JaTYUKOB  (HampuMmep, KacaHHUs, paccTOsSiHUS, CBeTa, 3Byka). I[Ipumepsl
UCMOJIb30BaHUSl  MpHUHLMIA OOpaTHOW CBSA3M B  CUCTEMax  yIpaBJICHUs
TEXHUYECKUMU yCTPOMCTBAMHM C TIOMOIIbIO JAaTYMKOB, B TOM YHCIE B

pPOOOTOTEXHUKE
WHpOpMalMOHHBIE TEXHOJIOTHH

TexkcToBble JOKYMEHTBHI U UX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHMIla, ab3all, CTpoKa,
CJIOBO, CHMBOI).

TekcToBBI  TIpoLECCOP — HWHCTPYMEHT  CO3JaHMs, PENAKTHUPOBAaHUSA WU
dbopmartupoBanusi TekctoB. I[lpaBuna Habopa TekcTta. PemakTupoBaHue TeEKcCTa.
CpoiictBa cumBonoB. Upudt. Tunsl mpudroB (pyOsieHble, ¢ 3aceukamu,
MoHoupuHHbIe). [lomyxkupHoe u KypcuBHoe HaudepraHue. CBoiicTBa a03alieB:
IpaHUIbl, a03alHBI OTCTYI, MHTEPBAJ, BbIpaBHHBaHUE. [lapaMeTprl CTpaHHUIIBL
CruneBoe QopmarupoBanue. CTpykTypupoBaHue HHGOPMAUU C TMOMOIIBIO
CIHCKOB U Tabuui. MHOroypoBHeBbIe clTUCKHU. [[oGaBiieHne TabIull B TEKCTOBbIE
JOKYMEHThl. BcraBka wu300pakeHUH B TEKCTOBBIE JOKyMEHTHl. (OO0TexaHue
n300pakeHni TeKCTOM. BKimtoueHre B TEKCTOBBIM JOKYMEHT Auarpamm, Gopmyi,

HyMEpalu CTpaHUL, KOJIOHTUTYJIOB, CCBIJIOK U APYTHUX SJIEMCHTOB

4.2

Pactpossie pucynku. Mcnonb3oBanue rpaduueckux NpUMUTHBOB.

Onepanuu  peqakTUpOBaHUs Tpaduueckux OOBEKTOB, B TOM YHCIE MHQPPOBHIX




dororpaduii: m3MeHeHHe pasmepa, OOpe3ka, MOBOPOT, OTpa)xKeHHe, padoTa C
obnactssMu (BBIZICICHHE, KOIMMPOBAaHWE, 3ajMBKa IIBETOM), KOPPEKIHUS IIBETa,
SIPKOCTH M KOHTPacTHOCTH. BekTopHas rpaduka. Co3gaHue BEKTOPHBIX PUCYHKOB
BCTPOCHHBIMH CPEJCTBAMH TEKCTOBOTO IIpolieccopa MM JAPYTHX HPOrpamMm

(mpuioxenwii). JloGaBneHne BEKTOPHBIX PUCYHKOB B JIOKYMEHTHI

4.3

[ToaroroBka MynbTUMENMUHBIX Tpe3eHTanuid. Cnaiin. JloOGaBneHue Ha craiija
TeKCcTa U n3o0paxkeHuit. Pabota ¢ HeckombkuMmu ciaiigamu. JloOaBieHrne Ha ciaia

AYyJJUOBU3YAJIIbHBIX JaHHBIX. AHI/IMaI_[I/ISI. FI/IHepCCBIJIKI/I

4.4

4.5

Tumbl [MaHHBIX B SYEMKaxX dJEKTPOHHOW Tabnuiel. PemakTupoBanwe w
dbopmatupoBanue Tabnum. BcerpoeHHbie (YHKIUU [ IMOWUCKA MaKCUMyMa,
MUHUMYMa, CyMMBbl U cpenHero apudmernueckoro. CoOpTUpPOBKa JaHHBIX B
BbIZICJICHHOM jauana3zoHe. [locTtpoenune pgumarpamMm (TUcTorpamMma, KpyroBas
quarpamma, TodeuHas auarpamma). Beibop tuma muarpammbl. [IpeoOpazoBanue
dbopmyn mnpu komupoBaHuU. OTHOCUTENbHAs, aOCONIOTHAs W CMENIaHHas
azpecarus

VYCclOBHBIE BBIYMCICHUS B AMEKTPOHHBIX Tabmuiax. CyMMUpOBaHHE M MOACYET
3HAUEHUH, OTBEYANOIIMX 3aJaHHOMY ycioBuio. OOpaboTka OoNbIIUX HAOOPOB

JaHHbIX. YucneHHnoe MOJCIUPOBAHUC B 3JICKTPOHHLIX Ta6nnuax




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPUAJIBI JUISI YYEHUKA

» adopmaruka: 7-if kitacc: 6a30BbIi ypOBEHb: YUCOHHK; 5-€ U3AaHUE, TepepaboTaHHOE
Bbocosa JI.JI., bocoBa A.}O. AxunonepHoe o6mectBo «M3narensctBo «IIpocsemnienue»

» Uadopmartuka: 8- kiacc: 0a30BbIN YPOBEHB: YUCOHUK; S-€ U3IaHKE, TepepaboTaHHOE
Bbocosa JI.JI., bocoBa A.}O. AkimonepHoe o6miectBo «M3aatenscTBo «lIpocBerienne»

* Uudpopmaruka: 9-ii kiacc: 6a30BbIN YpOBEHb: YUEOHUK; S-€ U3/IaHKe, epepaboTaHHOe
Bbocogsa JI.JI., bocoBa A.}O. AxkumonepHoe o6mectBo «M3narensctBo «IIpocserienue
METO/IUYECKHUE MATEPHUAJIbI JJIS1 YUYUTEJISA
https://m.edsoo.ru/7f41a7d0

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

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

http://school-collection.edu.ru/catalog/

https://bosova.ru/

https://resh.edu.ru/

https://lesson.academy-content.myschool.edu.ru/05/07
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
https://m.edsoo.ru/7f41a7d0

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

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

http://school-collection.edu.ru/catalog/

https://bosova.ru/
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